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Substituted heterocyclic carboxamides, their preparation
and their use as pharmaceuticals

5 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
10 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
15 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-
20 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
25 . ' substances for use in the thérapy of diseases in which
' the deposition of collagens makes a substantial contri-
B léytion to the clinical picture. These diseases include,
"' . inter alia, £fibroses of the lung, liver and skin
(scleroderma and cicatrizations following burns, injuries

30 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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N-Oxalylglycines which are inhibitors of prolyl-4-

10 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
15 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
20 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
25 prolyl-4-hydroxylase.

The'compounds according  to the invention conform to the
formula I
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-2- 1 Eur. J. Biochem 138 (1984) 239-245). However, thene conmpounds
are only active as inhibitors in cell culture at very high
concentrations (Tachank, G et al., Biochem J. 238 (1987) 625 to 633).
5~ Prodrugs of pyridine-2,4(5)-dicarboxl-ates are also known. These
are described in the relatively old German Applications P 42 33 124. 2,
P 42 38 506. 7iandhRch? 09 424. 0. N- Oxal yl gl yci nes which are

i nhi bitors of qprol d I re dlSC|OS@d——Ir—H—3——|VEd"‘CfT€IT_1—
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hydr oxyci nnol ynecag_gowhncor aci d gl ycyl am de. ar l“ “ﬂ I n
Bi ochem Soc. Transg. 1991, 19 812 to 8151 ( Frankl
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3- benzyl oxypywi di nas2Ncaxb@Ry}| i C acid ((Fnoc-Phg)-L-threonyl)axide
hydrochl oride_ are, 0 di §.C| osed in Liebigs Ann. Chem 1986, 1 to 20,
Kessl er et is or .

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

by one or two substituenta from the group halogen,

10 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,-

15 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,
20 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

25 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,
30 {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,

35 or

by the substituents R® of the a-carbon atom of an a-
amino acid, it being possible to use the natural



20 -al . 't has now been found, surprisingly, thatnnl; cI ic
car boxam des having an ether substituent, a thioether Iacs(?
an am no subutituent in the ortho p05|t|on to the a ave
a strong inhibitory action on 25 prol y+-4-fydroxyl ase. unds
according to the invention conformto the formula | [err]
-3- in whi chL-amin® acids apd Shedr Drisomanss is Oor S,
Y is CReg] Qg an acid grouping from the group -CO,H,
-CONHCOR" ", -CONHSOR’ ", CONHSO,R"’ , -NHSO,CF,,
tetrazolyl, imidazolyl or 3-hydroxyisoxazolyl, where
5 R"’ is aryl, heterocaryl, (C;-C))-cycloalkyl or
(c,-C,) ~alkyl, opticnally monosubstituted by (C,-
C,;) ~aryl, |Theterocaryl, OH, SH, (C,-C,) -alkyl,
(Cl-c‘) -sulfOnY]., CF3' CI) Br' F' I' N°2, -COOH'
10 (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,

15

20

25

30

35

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-

(cl-c‘) -alkyl F "'o- [CH:_] *-cﬁ(zg’ib_’,rgy -OCcm.I, -OCFa‘
CHFC1, '

(C,-C,,) ~alkylcarbonyl, {(C,-C,) ~cycloalkylcarbonyl,
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m is 0 or 1, Is ((err]-derr]) -aIker ulL
optionally substituted by one or two substl group
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(derr]- Cerr]) -hydroxyal kyl, (C[err] Jerr] al koxy,
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al kyl sul fanoyl or Rl err](); @g %ié@uxb -@) - alkoxy—
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b bstituted - kyl -
oy ?&Zrl]“cferﬁ%%rwr q.ii”t%cq AT ao
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(Gr~ C&yﬁl XYCADIRYdy 25
ga;;l es wo tge aryl(ogyec %ﬁch&ll@l#&}hﬁﬂdbmmrhonyl, (C;-o)) -
ifferent su stltuent m.t he, gr . cyano, nitro,
trifluoronethyl, ;ﬂal&"éﬁyr'] Qbﬁﬁrﬁ‘ %eeﬁrﬁonyl, derr])
-al koxy, -O [CH[err]][err] CerrJHerr]Hal[err], -OCF[err]C, -OCF[err]-
OHFO, " (d err] - d ergd Le;, 351 kaa2BLRy16%S" " kede) L byo13alxy S ualrbdd -
yloxy, (C¢-Cy,) ~arylcarbonyloxy,  (C,-C,,)-aralkyl-
carbonyloxy, c¢innamoyloxy, (C,-C,;,)-alkenylcarbonyl-
15 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,,)-
20 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-~
25 (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,) ~
30 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,,) -
35 alkyl) carbamoyl, N-(C;~C,,) ~alkyl-N- ( (Ce-C,,) -



(dJerr]-Cerr]) - al koxycar bonyl, car bam)y

(err]-Cerr]) -alkylcarbanoyl, N, N-di -

- al kyl ear banoyl , (Cerr]-Clerr]) -alkyé-- car bonyl oxy,
(derr]-Cerr]) -cycloalkyl, sulfamyl, N ((err]- Jerr])

- al kyl sul famoyl or axylaxy (Q; eCad -R1EYI) crrbagionl, o u M-y C;,) aQ&yl-N- or
by the substituent s(%?_[_,e %))_q{rgﬂgyfof?n Qér‘-é‘}opnkﬁ:yi'ic%rbamoyl, ¢ @M NO
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teCtOr\lg?(C)]I?yl y ndazo%c/l&'{arbﬁ h%‘ilo?&*@gf%gbléyfﬂ%¥i§mﬁn°' N- (€e-Cujs

aryl, heteroaryl aryQisvimo,C eNF (¥, €346) oataykylimino or N-(C,-C,)-
(derr]-qerr]) -a'a‘ixéaxyoﬁédeE?i-'aYlmmat&P&,t ' O Py £dfE ko 7,

laced
30 < (derr]-derr]) -alkylsulfonyl, (Jerr]- ISh“ iﬁ‘mkﬁm

a carbamoyl radical of the formula IIX

R* H
—C0 NR'")Y =T (1),
0 s
in which _ _
10 "R* is the substituent of an ao-aminc 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

15 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-

20 ' 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-
25 (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-
30 amoyloxy, N-(C4-C,;) ~arylcarbamoyloxy,
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-sul finyl, (derr]-Cerr])-sul fonyl, “ Br,
F- 1, NQerr], -CO0H, 10 (Clerry- €[err]) aIk
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(Jerr]-derr])-al kfé.x!/ & k¥ r—ar emoyloxy, x:féf#ﬂqlo)ata(vwl-r(q CriSderr])
| oal kyl - k)o.)gq;k]( rr
- glyﬁyloja1 g ?)&lerg](:[%ieir' cilg:%oguf(oxy (lg[[ err]- C[ er rx% - al koxy- CE?:[_e]rZ] -

Cerr]) -alkoxy, (Cerr]- C[err]) -aryl, (derr]-Cerr]) -aralkyl,
(derr]-derr]) - amino, (C,-C,,)alkyXumind,C e:li-]((!}[-e;{)]%a]:lqrrdﬁmj

- - al I
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(Clerr]-Cerr]) -al®ghyadbkynylaning| ox¥- ((:S[Qaﬁ)r-]arjm:}l}or aIlK'o(@-,-CQLbf r] -

ey o (Gl el e (| s
(Cerr]-Clerr]) -ala®ino(( 4friCie)} ertkgxyapimeny, (C;-Cy, -alkoxy-% (C,-

(Jerr]-Geerr]) -ar@l kyhokylahbherl-Cerr]) -aryloxy- ((err]-Cerr])
- al koxy, (Cerr]-Cerr]) -aral koxy- (Clerr]-Cerr])

- al koxy, (err]-Cerr]) -hydroxy- 30 al kyl, — (derr]-Cerr])
-aryl oxy- ((err]-Je-c,) -~«lkatoylamixd or r |(CoF€)r{dycloalkanoylamino,

?;:[a'e‘;g]xy CE d o I- A g,y Ado ramind I 6t&)-] M ddd1kdy BRlino,  (c,-
C,;) ~alkanoyl-N- (C,-C,,) ~alkylamino, (C,-C;) -cyclo-
alkanoyl~-N- (C,-C,,) ~alkylamino, {(Cs-C,;) ~aroyl-N-

20 (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,
25 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,
30 (Ce-C,3) -arylsulfonyl, (C,-C,) ~aralkylmexrcapto,
(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,,)-
35 arylsulfinyl- (C,-C,) -alkyl, (C¢-C,,) ~arylsulfonyl- (C,-
C¢) ~alkyl, (C,-Cy) ~aralkylmercapto- (C,~-C¢) ~alkyl,
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al kaxy- (Cerr]-Cerr]) -alkyl, (Clerr]-Clerr]) -ar &his BeenReplaced-
(dJerr]-Cerr]) - al koxy- (C(err]-derr]

(err]-Clerr]) -al kenyloxy- (Clerr]- C[err]) -

(derr]-derr]) -alkynyloxy- (Cerr]-Cler8]3) -alkyl, reti n "OXY-
(Cerr]-Cerr])-alkyl, -O[CH[errl][err] C[err]H[err F[err] OCFerr]CI

-OCF[err] - (C,-Cy) ~axmkkylsulfinyl- (C,-Cq) -aXlylrr] - C(€rrFe) -

-al kyl carbonyl, ( 5 I L &P ponyl
(derr]-derr]) -agﬁlﬁ-&g}%g&@l%& ea“Q{ierr]ﬁ -aral kyl car bonyl ,

ci nnanoyl , ((err]-Cerr]) -al kenyl carbonyl, (derr]- C[err])
al kynyl carbonyl,  gulfamoyl, N- (CCI®LY }aﬁylﬁﬁlfmbknxmawmnydq C, )

(errt-derh) - st S &) fovdionpisdl Kaaps, b0
ar al koxyo& bonyl , ©F @Fd-anylDeuldamaydl.koxyoar bonyl, (Cerr]-
N- (C,-C,¢) ~aralkylsulfamoyl,
N-(C,-C,,) -alkyl-N- (C;-C,,) -arylsulfamoyl,
N-(C,~-C,,) ~alkyl-N-(C,-C,;) ~aralkylsulfamoyl,
(C,-Cy,) -alkylsulfonamido,

10 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

15 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,

20 (C;-C;) ~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,) -

25 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,-

30 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,

35 (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,



Jerr])

al kynyl oxycar bonyl

(derr]-Cerr])-aral koxy-(Cerr]-Cerr]) -al
err]) -cycloalkyl- ((err]-C-era]y -al koxycarbonyl (C[err]

(Jerr]

-Cerr])-

(Cerr]
yl oxy,

car bonyl oxy,
(CJerr]-derr]) -aNEyn?i
- al koxycar bonyl oxyalkﬁ%'fa'i-bbﬂy‘ir r] )(cr %k?xl rylekgehkboh

(derr]-gq

| k bonyi oxy, - b
Gort]) —aral kyl oxpeatboRYaRponte ol s]-c@ﬁ?%figliﬁe%ua? o . (c.e
bonyl oxy, 5 (C[err] cg)erﬂk)en:ﬂldsﬁmdmmﬂr baeyleyy -alkfaglokyEagbbhyl, 20

al kynyl oxycar bonyl
-al kyl car banoyl ,

N ((er
(derr]

N ((er
25

N(Cerr

(derr]-
abi etylc

r]

-

r]
]

15

20

25

30

35

-Cerr])

cycl oal koxy- (Cerr]-Clerr]) -al koxycar bonyl ,

-Cerr]) -alley+Cg) banyloaybonyl] elC]-CrratalkyYycavhorylecar bon-

err]) -aryloazbonyl (C[err] Cerr]) -aral kyI-

ci nnanoyl ox : Cerr]- C[ err -al kenyl carbonyl - 15°

wsaxrb OnY (C,-Cy,) & e@xy = {Cer?4s) -
r]) Cy-Cyq) -

. laced
- al kenyl oxycarbonyl, retinyl oxycarbonyl, (C[er} s S et ee“Repace
., (Cderr]-Cerr]) -aryloxy- (C[err]

car bonyl ,

-d

OXY,

N o) -pgdpry - (cu-cof T8y enpkom L. L | (B SRy

araykioxyl-K¢, eGgloamikdxycarbonyl, (C,-Qy) chcéyaﬂ.k.yl-

err]) -alg Iya Ojag?k%aﬁbéﬂle”] @L@Hl&)rc Kﬂ: Ce) -

-Cerr])
(derr]-

-Cerr])-

rbam)yl
arbanoyl
al kyl -N-((C err]- C[err]) cycl oal kyl -

aroy | (ol BLRFIEREPRY oRYy 1  KEo-C) -G¥R) ARy Loazbo-

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,

err oal kyl -

N" (cl"clu) -alle-N— ( (cl'clo) -alkoxy- (cl'clo) -alkyl) - .

carbamoyl, N-(C,-C,;)-alkyl-N-((C¢~C,;)-aryloxy-(C,~
C,o) ~alkyl) carbamoyl, N- (C,-C,;) ~alkyl-N- ((C,~-C,,) -



abi etyl carbamoyl, N (derr]-(err]) -arylcarbanoyl, heegt asBeenRﬁplawed
Cerr]) -aral kyl carbanoyl, N ((err]-Cerr]) -al kyI rr]) -
30 aryl earbamoyl, " N ((err]- C[err]) -al kyl -

- ar al.kyl - car banoyl , N 1o Serr]- err -a oxy- '
((err]-Cerr]) -alkyl) carba- rmyl N- ( (Jerr]-derr])

-aryloxy- (derr]- Qﬁmglo:q}k(sd,)-cr;@rwmarbmoyl. CON(CH,),,, in

((derr]-Cerr]) |.o r I v
(Grerr) qrerr]) - e B ofh qa 1 ‘léa’r‘ﬁéﬁﬂyé?e r']rTR o= 5
~al kyl)carbanoyl, alkyXidiisro, - CNer(C_L)C.)ar -y ~Cs) -

- 6- ary, J l Aé&! baFm 1limino,
N(Clerr]-Cerr])- ‘%ﬁ%‘ﬁwi (&L%{f A%%%‘r‘% - err raary o>?;/-n°
(derr]-Crr]) - akylG-Cadrarpfikylimio ~ or - G- gﬂéﬁf’é‘ﬁ’r‘]‘ Fen-
which a CH err] gor icFRimiito,) i@ gedidyEfom 3 to 7,
(derr]-Cerr])-alkylimno, N ((err]-Cerr]) -cycl oal kyI I mno, 5
N(Cerr]-Cerr])-cycloal kyl-(Cerr]-Cerr])-al kylim no,
N-(Cerr]-Cerr])- carbamoyloxygys yN-CpeC,,) Nalkytcaib&hoylokyar N N4din no
|O; ¢ rl\l;)gche: (r)] 7C[ er rlé ~Cy,5) —alkylcaBatBy1dad e '] - H-Qe, leyaldpdidingaand h

carbamoyloxy, N-({C,-C,.)-arylcarbamoyloxy, N-(C,-
10 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,,) ~axryloxy- (C;-Cyp) -alkyl) carbamoyloxy, N-
~ {{C;-Cy¢) ~aralkyloxy- (C,-C,,) ~alkyl) carbamoyloxy, N-
15 (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,
- 20 {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, | |

25 (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-
30 amino, '

. (€;-C,,) ~alkanoylamino- (C,-C,) -alkyl, (C;-C,) -
cycloalkanoylamino- (C,-C,) -alkyl, (C,-C,,)-arcylamino-

(C,-¢C,) -alkyl, (C,QCI‘) -aralkanoylamino-(C,-C,) ~alkyl,

amino- (C,-C,,) ~alkyl, N-(C,-C,,)-~alkylamino-(C,~C,,)~

35 alkyl, N,N-di- (C,-C,,) ~alkylamino- (C,-C,,) ~alkyl,



a carbanmoyl radical of the formula Il [err] in which 10
R ERR] is the substituent of an [err]-amno acid to which

the L- and D-am no acids bel ong, s is 1, 2, 3, 4 or 5 and

T« is OH OR or NR*R**, where - 11 -R*, R** and R*** are identical
or different and are 15 hydrogen, ((err]-Clerr])-aryl,
(Cerr]-derr])-ar 6€i«8,) ~-¢erdoalkglomihp- (C,-Cy,) ~alkyl, al kyl ,
(derr]-derr]) -cycloal kyl , (+) -dehydroabi etyI

(derr]-derr]) -aI kox ( err]-Cerr]) -alk rr] err] -aral koxy-
(derr]- 12) G EFYlnexqantd, (G:eétz]) G&N l%[

(Cerr]-Clerr]) - 3¢ )’Lalglﬁﬁﬂko a2, "] Xe,-c -arylmercaptél, kamg?/.lcu) -

optionally substitute C[err an
optional |y substi tﬁfgg é‘ e err}’%i gﬁgylary ulfonyl, (e, 'lsﬂhnd ‘R *
toget her mre - [ CHhealkyleeréapta, WE,6C, 3 -Gdadkyilsylfiimyl or (C,-C,¢) -

aralkylsulfonyl,

R' and R? or R’ and R’ form a chain [CH,], in which one or
two CH, groups of the chain, which is saturated or
unsaturated by a C=C double bond, are optionally

10 replaced by 0, 8, 80, S0, or NR’, and o is 3, 4 or
S, and

R’ 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,

i5 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
20 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

25 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,

30 Fi:ranopyridines,
Pyridopyridines,
Pyrimidinopyridines,
Imidazopyridines,

This Sheet Has Been Replaced




can .be replaced by 0, 8 SO S(err], Nacylamno, N
(dJerr]-Cerr]) -al koxycarbonylimno, N ((err]-Cerr]) -alkylimno,
N (CJerr]-Cerr]) -cycloalkylimno, N (CJerr]-Cerr]) -cycloal kyl- 25
(Gerr]-derr]) -alkylimno, N (Cerr]~@2r+]) -arylimno, N

- ' | kylimno or N ((Jerr]-Cerr
(g|[§<r)>r<]yq ?E{]le]-qﬂ;irqabhmmding,a a i mi §,§[ an!:l ﬁ[is ”omS to
7, ideg (Clerr]-Cerr]) -alkyl arbanoyl oxy,
N, N- di - e -Ce - a) kyl car banoyl oxy, N err]-Cerr
- yclloal kyl car b- @‘é’%l{'{ 'ago%/‘;‘%gﬁmﬂqg(ﬂ%rr]-)(/:[er)r/])-arill(:[carb!arrgll ox]y?
-7- NidhdXing, C[err]) -aral kyl car banoyl oxy, N-

- -al kyl - N- < - r - ar bamyl oxy,
(oL L)l iactsam cobpbE o) oottt gl o
ar al kyl car banyl oxy,fetalXysatisfy cthé¢ )formilas cka bty yandyle
N ((derr]-Cerr]) -aryloxy- ((err]-Cerr]) -alkyl) cart%asm)yloxy, N-

' R
17 15
r11 ! R R
R'2 or* art
AN .
18
. IN, R
1
R R“ Rs
1o 1b
20
RZI R Ris
QR
22 N
R Nl
\N/
e

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 Replaced
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S . ((derr]-Cerr]) -aral kyloxy- (Cerr]- qerrﬁlsShetﬁiil eliailllieplaced

car banoyl oxy, N (dJerr]-err]) -alkyl err])
-al koxy- (Cerr]-Cferr]) -alkyl) - carba
(Gerr]-err]) -alkyl-N ((Cerr]-derr]® -aryloxy- (Cerr]-
- al kyl b I . N - -al kyl - N-
oD e Kpbas, tadietis é{rarfﬁﬁéémiy%mam&(%rrnloz%e”])

mno, (J errdadiiId )Erch &g :ﬂﬁ:p di - C[err] Cerr]) -alkylamno,

| oal kyal
(q??{ Lk AR, NERIBRSR . (FERRD) et SR R oy Q%ﬁtaégcé??i ).
al kyl am no, darbdspX ar al(Ry+eyy) nalkﬁlal kyfc,aCy) -cycloalkyl,
o G e, b e B b o ey
(Clerr]- C[err]@yclgﬁblluelk(ﬂoﬁdmaidtoxyf (C,-C,) -cycloalkyloxy- (C,-Cy,) -
(Gerr]- qerrlgngggl a e%,ﬂ@&&&&hﬁi& %lxérﬁég?na%ié?ﬂy (aﬂze)r ]-

Q’Q

Cerr]) -al kano errj- err -al k

-cycl o- loa kY 1 {Gn&yl -0 b[é?rjc4trei1k]>ﬁ:a| ky|‘&m‘ﬁd -cyc o-
EC[ err% dq e”%élkﬂ-i)(ls(’(ff-ﬁ-) Rm:c(,xy- (c dél;ukyﬁ er(c].)c;)a-ldsadmmlkol

err err err am no,
(Jerr]- g err ]§ FagnaﬁgéWn&cl ?@F 1‘1‘ =) ~Cof ka’°1°‘éL&’é‘P’r']&J€[év’r] )
-cycl o- alkoxy- (claldmﬂaykaxyno- (C{-€g)~-aGeks ] ) (@l-ICy{) -aralkyl,
I | Kyl

(Gorri-oferr SRR, ‘%rfﬁk&zw) eyl ibesd. Ve
amno- (Clerr] 16:[ eprl]k)oxm KGh-Cazl-&IEEy | - O EF1r7G12) aRilK Y nEC1~C1,) -

(derr]-derrlaikoxy, (¢,-C,,)-alkoxy-{C,-C,)-alkoxy-(C,~C,) -alkyl, (C,-
15 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,) -
20 alkyl, -0-[CH,],-CH,., ,F,, -OCF,Cl, -OCF,-CHFCI,

(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-
25 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,
30 (C,-C,) cycloalkoxy- (C,-C;) -"alkoxyca_rbonyl .

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

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



al kyl, NNNdi (Cerr]-Cerr]) -alkylamno- (Cerr]-Cerr]) -alkyl, (Cerr]-

C[err]) -cycloalkylamno- (Cerr]-C[err]) -alkyl, (dJerr]-derr])
-al kyl - mer capt o, (C[errJ‘-C[err]) -al kyl sul tinyl,
(ferr]-Cerr]) -alkylsul- fonyl, (Cerr]-Cerr])

:Zw: gﬁ{?gg;f)carl(aonggag_y,] eéiE'Bur)]-";rty Su';éﬂn = é'-[.‘)’gg’: (©,-C.) Sa(.::[:alr.r] C[ err])
(qerr]-Gerrbxycarnbisylonyl | ,-C,) {FeT6d1dRdd by dag 5ul(E

- al dfer r])
EERE e Ctat Cre i i Oy TR
- al klylsulfo?yl (C[err]qC[err]) - e?lr{wl (dJerr]-derr])
- 0- e

a?;%lwn}ag iCﬁSI -¢ %’ﬁ? ll'C[ er?‘]r "aﬁ?’Rt L‘lfé‘%ﬁ’%gf]) i‘ér yfiflr?‘o:hyﬁ:’-?)'
(Cerr]- 5 alkylcarbamoylj er N~)( C;aqoy-lcyclcq:q;e‘qurlqayﬂ,) N,N-di-

-aral kyl merca e_ré c 1]:1N c.-C
(Clerr]- C[err ?Qlaralf: Isulf%(qer}] rr “) Poined (C3-Cy) -

(Cerr]-Cer r]:yc oalkylcarbamog | kyl 3 ¢ q}gq}?ai.;{:gﬂ.r](fh Sekyl
sul f anoyl , aiﬂrﬂéhrﬁ&ﬁbﬁrh) - alNeylicgue )a:mylm d(e,-(:g LEYE168EkYL) -

al kyl sul fam)yl(cl a1 yg)e” 03 Cl ° k¥+fu&eﬁl{;@!oabietylcarbamoyl.
10 N- (cl-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,) -
15 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
20 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

25 a carbamoyl radical of the formula II

-—CO—--NR'")KN-/- =T (1),

L 4 S

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 and
° ’ ! ’ S, This Sheet Has Been Replaced
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5 N ((Jerr]-Cerr]) -arylsulfanoyl, N-
(Cerr]-Cerr]) -aralkyl sul fanoyl, N ((err]-derr])
-allyl-N- (derr]-Cerr]) -arylsul fanoyl, N (Cerr]-Cerr])
alkyl-N- ((err]-Cerr]) -aral kyl sul fammg ,~ (derr]-derr])
-al kyl sul fonam do, 10 N (((err]-Cerr]) -alkyl) - ((err]-Clerr])

- al kyl suf onanirle, RC,erandCR}T]are identical or adiEEwreukf cmmdi core or

Al e oL et nyddgds, (qar-%gﬁ%)e -(cdi_‘c: -a\fﬁ}éwl'con(tcérﬁ‘ an aryl

ar al kyl sul f onam do, ra S

radi cal alkyhn, (ForCed heyelpadkylhe Gilbsdehydroabietyile alQi- by 15

froml to 5 identi (@I, -Qﬁkq,i,&f_qtgné‘)r_aéﬂm,s frwp_épz ~aralkoxy- (C,-C,) - :
hydr oxyl , hal ogen, cyano, trlil uoromatt@/ caf boxyl ,

I, t
(Jerr]-d=rr]) -al 'Ly d er t9eCrd® 193?2‘1' ‘&Z;?th ~akieydlr 1] - F@Gy) -
(C>é[0| Oai k>é|[ - ( ]Cg err]alzni?wﬂ, -eptddnally (ﬂlﬁtfit\ﬁi@d r {0, -ceclannl Heagoy P 0
err]-Cerr])-cycloa - errl-Cerr - ,
(err]-derr]) - zzly%? o%ﬁ’%?’bé(ﬁy(ﬁ%%}g&%?r?*"?fz;%/)k'ﬁzjoyl’( @%rr]-Jerr])
-cyclo- - al kyloxy- (Cerr]-Clerr]) -alkoxy, (derr]-Cerr])
- | oal kyl - I -
- gﬁog;' g (( e(rar d e(raé ;‘-:%?/rcl i‘)ﬁfk{/ll-cag((’{erir - é’?‘} ﬁqﬁi‘r ]gqu&_( ddn
al koxy- (C[err]-C &2¢] yerapreR bV @er 8} - ECr r§0..- SHaBARRy - N- (C, -
Eg[[er r% - g[oar r% g )] -alkoxyahkﬁéﬂyliﬂﬁbl;} ;ﬁ[—‘!b{-]d,)'—&'l'!&l,imino,l ’ N-
err]-Cerr -cyg¢l oal koxy- rl-g.err - -
(Cerr]-derr]) - aIy '3%5('&,56‘?]1('%%{‘&?‘% Ayl FC[‘EPF?"C[%YF?‘?a%YgT{yI ,
(Jerr]-Cerr]) -altepg,) -alkyrining] eN-|(C,-al.hyayylindGoer r¥- (€£10,])-

an koxy, | LR 3 AR -col il )
_al koxy- (Jerr]- q%‘?ﬂ'ﬁyéﬁ‘%‘% , of1 fLiE)-¢ 43R C[(gﬁrf‘-)qqelﬁér}f {"gﬁbxy-
(CJerr]-Cerr]) -alamkyh is(£fomrd-@pefs]9r-B¥koxy- ((err]- 30
Clerr]) -alkoxy- (Clerr]-Clerr]) -alkyl, (Cerr]-Clerr]) -aryloxy,
(C[err]-(i[err]) -
5 ¢arbamoyloxy, 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,,) ~arylcarbamoyloxy,
N- (C,-C,4) ~alkyl~N- (C,~C,4) ~aralkylcarbamoyloxy, N-((C;-C.,) -
20 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-
25 ({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,,)~-
30 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,-
35 Cs;) ~aralkanoyl-N-(C,~C,,) ~alkylamino,

This Sheet Has Been Replaced
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oxy-

aral kyloxy, (Cerr]-Clerr]) -aryloxy- (Cferr]-Clerr]) TakR lasBeechplaced
(Jerr]-derr]) - aral koxy- ((err]-Cer @ H(l(!‘“

(derr]-Cerr]) -hydroxyal kyl, (Cerr]-
(Jerr]-Cerr]) -alkyl, (Cerr]-Cerr])--¥§at kox C P N
| kyl , - | o - I ox err err
ifial Kyl (d er r] (é:.-_[ eéer t@[JgQQOde-F%’?&g?ﬁaCkﬁgigyl?q er ?/qc, ) rleyekokoxy-
Eg_l[e; ]r] ﬂ g: H er&*iam:.no (ér rc,) al%F or C,_,) -aroPrrlaf!lé_lnFoCI (C,-C,) -
(C[ err] Cerr]® E‘kyl r‘ﬁv |ara FL'E[‘Q &E‘I | caPBARYI(C1-
cm) -alk@ieornmd (t!}[-ﬂlr)] -)allqﬂ;dmafdsomil-cmo@‘[aﬂﬂdﬂl +ONeNF8l (C, -

i?:{i"rrk]y” o) sk amteps ey el i Y IERE A po-

(derr]-d err]jC~any)-adiyk bonyl , (C[err] Cerr])-
ar al koxycarbonyl, ((err]- C[err]) -cycloal koxyar bonyl, (Cerr]- 5

err al ken on car bonyl err err -al kyn on car bonyl
. - Y cl-%: -al]gylme(z%aptc]a, a (c,- ](.)1, llgyf/sul inyl, y(cl-cn) -

alkylsulfonyl, (C,-C,,) -arylmercapto, (C,-C,) ~arylsulfinyl,
(C¢-C,;) ~arylsulfonyl, (C,-C,,)-aralkylmercapto, (C,-C,)-
10 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,
15 N-(C,-C,,) -alkyl-N-{C,-C;;) ~arylsulfamoyl, N-(C;-C,4) -
_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-
20 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,
25 carboxyl, (c,-C,;) -alkyl, (C;~C,) ~cycloalkyl, (C;-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-
30  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, (C¢-Cy,) ~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,,) -
35 alkoxy, (C,;-C,;)~-alkoxy-(C,;-C,)-alkoxy- (C,~C,)-alkyl, (C,-
Cy;) ~aryloxy, | (C,-C,¢) ~aralkyloxy, (C¢-Cy;) ~axryloxy- (C,-
C¢) ~alkoxy, (C,-C,¢) ~aralkoxy- (C,-C,) —alkoxy,



(derr]-Cerr]
(derr]-derr]
(derr]-derr]
(ferr]-derr]

al koxycar bonyl

(dJerr]- C[err]

T

) -aryloxy- (Clerr]-Clerr]) -alkoxycar bonyIThls Sheet Has Been Replaced

) - aral kozy- ((err]-Cerr]) HWM&W’HH"I
) -cycl oal kyl - {C[err]-C[err])

) -cycl oal koxy- (Cerr]-
-aIk | c rbonyl

{e. &8rb&#ﬁ9ﬂ§ﬂ%i] %eris ATy LYo - COCATRYL éFn‘)

-aryl car bonyl ocz1 -arAIJE&Eﬂ (R epyJalkyar,al gke,,) -aryloxy- (C,~CQ) balKbRYy

oi nnanoyl oxy,

- al kyuyl aar bon % ag"e’ir]) calé Sl%l Caé&?ﬁxﬁer(ﬁSC‘—)a'IWar n&oﬁx;?,zZ)

(derr]-derr]
(derr]-derr]

3lkyl kox@- [CH] bL1QHarh F)r <OCF,Cl, -OQFKo@HEGLDONyY| Oxy,
) -aryl oxycarbonyl oxy, (C Cerr])

- aral kyl oxycar bonyl oxy err]-Cerr]) -cycloal koxycar -
})q yzz"ar‘sz

bonyl oxy, 5 (] 6@r1Cad) ¥l

carhaenyd ox hyeysdoalkylearbouydyr] (C-

al kynyl oxycar b@nyla#¥icarbenyl, (c,-C )Cﬁfméarﬂbn*ﬁe”] Cerr])

-al kyl car banmoyl’, NN-di - (C[err]-C[err ) -

(derr]-derr]

kyl car bamoyl , N-
) -cycl oal kyl carbanoyl, N, N

di cyclo-((err Ie,,G[cg;HélkathMﬂ;ﬂmyl (CN-C,L{T ®LkdxEL 6C1-0,, ) cd Kiydagh-

(derr]-derr]
(derr]-derr]

k
err]-Cerr]
e

(
(
( rr]-Cerr]

d
d

15
20

25

(Jerr]-Cerrgnyl, (C,-C,)-cyclopd
al kyl ) cai&armairboﬁbi +) - @'@h)ﬁjlzp-allgfnyloxyca%&}yl Ca@é b@qyla ToRb-

R %iﬁ“%r rfxéfie% e ) -ouel ekl e -

angflor r ] (€f-6hs)|Jalkenyloxy-

-al K +) X yI car banoyl , N
-&:}re&kamyrbow £ O] 4G Cae) -aralkoxy- (C,-C,) ~alkoxy-
carbonyl, (C,-C,;) -cycloalkyl- (C,-C,) -alkoxycarbonyl,

(C;-C,) ~cycloalkoxy- (C,-C;) ~alkoxycarbonyl,
{ é1 ~C,,) - 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,,) -

30

35

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)carbamovyl, N-((C,-Cy¢) ~aralkyloxy- (C,-C,,) -

alkyl) carbamoyl, N- (C,-Cy,) ~alkyl-N- ((C,-C,,) -alkoxy-



Cerr]) -aral kyl arbanoyl , N (Jerr]-Cerr]) -alkyl-N- (CJerr]-Cerr])
aryl oar banoyl , N (Cerr]- C[err]) -alkyl-N- (CJerr]-Clerr]) -aralkyl -
car banoyl , N ((Cerr]- C[ rr]) -alkoxy- ((err]-Clerr]) -alkyl) - 30
car banoyl , N ( (Jerr]-derr]) -arytok§--(Jerr]-derr]) -

| kyl b I - | kyl

:r k%% Sii b:%éi ~Cy0) -algtyq)carba%qgr‘]c% erara ;éﬁgqx)ﬁl-ﬂé&frﬁr]\r(cée-réi;
((derr]- C[erak%rloﬁykw ZJ8 ﬂsuda%sr.-b kw-)(c ~Cy,) ~alkyl-N- ((C,-
car banoyl err]- err] {é% rr]- err é aryI OoXy-
(Clerr]- Cs ray» )‘a& F]( Bilar]) in

I-?E:DEXL:EK/LE ( ( Gentkeh- @:ean)group can be replaced by O. 8, N-(cC,- c,)-
ar al kyl ox$lT ( CPHEE?’PBFBH]) A%y SxG e inige . oGy -yeio-
whi ch a Cl-l[era]lkgleti&t@ﬂ -sd kydimdawd Bl (@-G,,) Narﬁrd:ﬁ-mnp-.qver(f:}ﬁcn)-

al kyl i mi no, r /sl L - -
cycl oal kyl - ( err & é%,?q,ﬁ l&lﬁc ny Qﬁ:ﬁéﬂr ggﬁ‘]’ Cerr -ary %rir%
N (Cerr]- C[éPr]ffma aFRy P no or |\r (C[err] Clerr]) -al koxy-
(derr]-derr]) - al kylimno, and his from3 to 7,

carbamoyloxy, N-(C,-C,,)-alkylcarbamoyloxy, N,N-di-(C,-
10 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,,) -
15 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, -

20 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,

25 (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,

30 (C;-C,;,) ~alkanoylamino-~ (C,-C,) ~alkyl, (c,-d,) -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-

35 amino-(C,-C,,) -alkyl, _—
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car banoyl oxy, N (([er]-Cerr])-al kyl carbanoyl oxy, N, N-di -

(derr]-Cerr]) -alkylcarbanoyloxy, N ((err]-Cerr]) -cycloalkyl -
carbanmoyl oxy, N ((ferr]-Cferr]) -arylcarbanoyloxy, N (Cerr]- 10
Ckerr]) -aral kyl carbanoyl oxy, N (CJerrd@2Gerr]) -alkyl-N- (Cerr]-

C[err]) -aryl C?égamylé);)é%'; qg@quﬁ”&,c%fﬁ-]q:é -;al ]gfﬁ-l\F (C[err] C[e(r))r(]y)
N- ((derr]-Cgrwyd ﬂsu:eidﬁﬂ(y 64 a,)f%ﬂa r@a car peuey N
rr

err err I - al rba
EE:[CEar r]- ! C[CEar r ]4‘2 fg%fy va %‘éﬁlﬁm-
al kyl') car banmogt,exy,) aﬁ‘&lxﬂaﬂﬁnﬁﬂerﬂ:} )(G,abwhd‘i‘al&(yﬁ[mﬂor@fle,r rdnd -
aryloxy- (Cerr]- err]) -al kyl) carbanoyl ozy, N ((err]-Cerr]) -alkyl-
N (((err]-Cerr]) -aral kyloxy- (Clerr]-Clerr]) -alkyl) carbanoyl oxy,
am no, (@ er]R'] erkg R alpudwided thati Q h@pethe-wWpaning ofi| MR arwhexe 20

- i
Crer]) - al kynyl a1, %*”(i'ar“r? QU G M derdi Sl AR D Y&’é‘ﬁf '
ar al kyl ani no,  N-al I@?nara(l yFaﬁTﬁG‘YLN- 1 kraralkyl, (C;-C,) -aldy

(Cerr]-derr]) -al kox amkoxirc[(e +¢d,) Chakih), - al( uN‘-ai‘ﬂEbﬁdr- (c1
Cerr]) -al kylam no

(CJerr]-Cerr]) y%ﬂ’ogl r:\ldyl a‘ﬁ‘o 12 ”er (;cryr_ ;- {’C’[’rehﬁ%/’] ??1')(:1")'
-aroyl amxm, ( C[ eralkdhoyl ) )opeieﬁtbllpytmubtutéd:[ €C-Cy6) -iaralkax]n;yl
-al k | - r err
Cycto AV or (GhELoMRTIF blbae Y OETICR G ARLL ok
(derr]-Clerr]) -aroyl-N (Cerr]-
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

15 £ is 1 to 8, //ﬂmwa/
paemime T

including the physiologically active salts,

20 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

25 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,

30 triazolyl, thienyl, oxazolyl and thiazolyl, and their
benzo-fused derivatives. |

The invention also embraces salts of the compounds of the
formula I.



Clerr]) -alkylamno, (Cerr]-CJerr]) -aral kanoyl-N (Cerr]-Cerr]) -alkyl-
30 am no, (dJerr]-Cerr]) -al kanoyl am no-
(¢ferr]-Cs) -alkyl, (derr]-Cerr]) -

cycl oal kanoyl ami no- (C[err]-Clerr]) -alky20 {Clerr]-C[err]) -aroylam no-
(derr]-Cerr]) -alkyl, ((Jerr]-Cferr]) -aral kanoyl am no-
(derr]-derr]|Thelfofmation of salts withinbasic teagentsCGianrtikelpldce

N-(Cerr]-C er?ﬂ%erfﬁag‘ 3 \:(th‘aer rdg éajzl) he ?éidif:kg ouPs<YdE the

N, Ndi- (C[err - al no- - err err
(derr] - err]gompoands| Rf| thend 1z bfﬂ)raa#@ls B, R, R, R’

(Jerr]-Cerr]and! !, MEC Halrticdldredn tHe rddicuiley/ IB Ul ambl/or( REEIT] -
Cerr])-alkylsulfonyl, ((Jerr]-Cerr])-arylmercapto, ((err]-Clerr])-

aryl sul finyl, (C[err] Cerr]) -arylsulfonyl, (Cerr]-Cerr]) - 5
ar al kyl rrer&aptma.ﬁﬂesr]ofci[ eeagentar a:ldd;dgsuhé'edyla:mr &Tteholla€esy,r |By-

aral kyl sul fony&roxides, 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
10 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 example tromethane
15 (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
20 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-

25 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
30 Q is 0, S8, 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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Rerr] and Rerr] or Rerr] and Rlerr] from a chant+cHer+}Her+}—

whi ch one or two CH err] groups of the gh et nR sdaturat ed
or, unsat urated by a C=C doubl e bond, are
replaced by O, S, SO SOerr] or NR andz1in 3, 4 ﬂ] |5 and

R in hydrogen, (derr]-derr])-aryl, (derr]-

(derr]-errlg- is 0 or 1.al koxy- (Cerr]-Cerr]) -alkyl,
(err]-Clerr]) -aral koxy- (Clerr]-Cerr]) -alkyl,

(derr]-Cerr]) -aryloxy- ((Jerr]-Cferr]) -alkyl, (derr]-derr])

-al kaoyl, 15 Compounss iofiathey foxmpla il axe vexy|impdrGint,|in-whichanoyl

or opt i | i Cerr]-Cerr]) -aroyl, where

the radicals gerr]ma&d' er?fi’o&rhB er]( and R[err], together with

t he pyridine pyr¥®ifi ne carrying them preferably forma 5,
6, 7, 8-tetrahydroisoquinoline ring, a 20 5, 6, 7 - 8-

tetrehydro U|noI|ne r r 5.6, 7. 8- r ahydr oci nnol i ne
ring, 5" Compo é Yo' the formula I axg Iﬂlesr?]"?ﬁy F’% rr]
forma car bocywliichcg be S and X is Oheterocyclic, 5- or 6-nenbered
aromatic ring, where 25 : the radicals R err] and R err] or Rerr]
and R err], together with the pyridine or pyridazine carrying

“them preferaliffqupounds of thef§emmulahd areopfomanficudax dmpaxtance
substituted jin which heterocyclic ring system

Q is 0, NR’ or a bond,
10 X is 0,
Y is CR® or, if R! and R’ form a cycle, N or CR?,
m

is 0 or 1,.

»

is (C,-C,) ~alkylene which is optionally substituted
once by halogen, cyano, trifluoromethyl, (C,-~C)-
15 alkyl, (C,-C;)-hydroxyalkyl, (C,-C,)-alkoxy or -O-
[CHz] = czﬂtzfu-g)F , OT

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,

20 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,

25 retinyloxy- (C,-C;) ;alkyl, (C,-C,;0) ~alkynyloxy-~ (C, -
C;) -alkyl, halogen, cyano, trifluoromethyl, (C,-C,)-
hydroxyalkyl, (C,-C,,)-alkanoyl, (C,~C,)-aralkanoyl,

(C¢-Cy;) -aroyl, (C-Cy,) ~axyl, (C,-Cy¢) ~aralkyl,

~0- [CH,] ,~CeH 2¢,1.5 Fgr NR’R", (C,-C,,) ~alkylmercapto,

30 (C,-Cy,) ~alkylsulfinyl, (C,-C,,)-alkylsulfonyl, (C,-
C,,;) ~arylmercapto, (C¢-Cy;) ~arylsulfinyl, (Ce-Cy,) -
arylsulfonyl, (C,~-C,;) ~aralkylmercapto,



Thi enopyri di nes, 30 Fur anopyri di nes, This sﬁé,tmaelacrylﬂ%lemcnbs

| mi dazopyri di nes,
27 o . _ _ _ - 12 - es

xanol opyri di nes, Qui nol i ne, i sod@4 moline and nno I ne,

wher e qui nol i ne, inmpquingline_qQr cinnoline pre erably satlsfy
the fornul ae la, 1blGnGrdcaralkylsulfinyl, (C,-Cyp) —aralkylaulfonyl,

(C¢-Cy,) -aryloxy, (C,-Cy)-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,
halogen, (C,-C,;)-alkyl, (C,-C,,)-alkoxy, -O-[CH,] -C,-
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15

20

25

30

35

This S!

(T

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



and the substituents R err] to Rerr], in each case indmuéamhdn}eenkeplacaaf

each other, have the neaning of Rerr], Rerr] and R[err]

in, if Qis a bond, halogen, nitrile or trifluoro- |f
IkyI

Q:is 0, 8 or NR, a branched or . 24nbranched (C[

radi cal, an unsubstituted, saturated fl uoroal kyl rad| cal of the
formula [CH er r} 48drR* or R? and K €orhHaeichaliinerfda, b, ( Ghssxe - &1 €51 B)
-aryl radical, a (C,err]<Cerr]) -aralkyl radi cal, a heteroaryl
radi cal or a heterodr &kyr 5 radi cal ,

-13 - where thene radicals are substituted by one or nore

radi cal s fromthe %@k, together with the pyridine or pyridazine

carrying them, a cinnoline ring, a quinoline ring or
5 an isoquinoline ring,

R 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-
10 alkyl radical of the formula [CH,],-CH;.,,. ,)Fy, a
(C¢-Cy6) ~aryl radical or a (C,-C,) -aralkyl radical,
which can contain up to 2 C-C multiple bonds in the
alkyl chain, or an heteroaryl radical or an hetero-
aryl alkyi radical, 'where these radicals are substi-
15 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) -
20 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,,)-
25 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'ctntzzu-g)Fg

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

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



hydr oxyl , hal ogen, cyano, trifluoronethyl, nitro, car boxyl ,

(derr]-derr]) -alkyl, (derr]- C[err]) cycloalkl errTth‘[Sheretl]ie)sBeenI&Iaced
cycloal kyl - (Clerr]-Cerr]) -alkyl, (derr]-Cerr]) cycloal ko
(Gerr]-Cerr]) - cycIoaIkyI (Clergg-Cerr]) -alkoxy,

(Cerr]-Cerr]) -cycloal kyl oxy- ((err]- (,é[er r]) - al kyl

- (C[err] C[err])
(clerrl- Gl P/ Ao v memn 1 1)
((err]-Cerr]) -cycylo- al kyl- (Cferr]-Cerr]) -al koxy-
(derr]-derr]) -alkgls C{,ﬂﬂlkyrbat&idnywxiroal ky(03ye,)0cycloalkyl -

| k al er. Cerr
(g[yg[ (r)!al %i;r] %C[ grf’?‘xéf'é&ﬂ’ r r] C[% r 1:éfl)ko 1 (‘é’%ﬁlt%[yér r]) ](2:" a?lkl)xy,
Eg[[g”% g[[e;H g a?rk ;rglkzqdcé?ﬁxytg?ﬁi)cw A N-(C,- cé[,)e-a}.l{ylcar-
§ C[ s - (l’ ?13& }C QFEE\B&I & ¢

a
(dJerr]- erfn?(; -~ &l koXy- ; Id(Cferr])
-al koxy- ((err]-Ce¥f yalkvlfyrbaqcaf#q) - wlycvc PC[‘SBT‘F:

Eg[ral k?/l gy ])(C[eeﬁsaﬂay(i)é[ WP )-](ﬂlﬁflif-]kn- (c, -c,) @%drs&i gﬁsgxy
err]-Clerr oX er al kox -
hydr oxyal kyl , §C}l err]) &] ﬂ;{»( Eteq‘éﬁ' lea ]e' Eyrc
(Clerr]-derr]) - alkyl)aaahhmsyl,( C[ N—r(]clqtar-rd])kyh-llk-y( (C,-C,) ~-cyclo- ¥
- r X rr
S5 16 s R er ) s
(Cerr]-CJerr])- 20carbaroyl.- 0 [NEI—{Qir'C];H k¥l afef+) m@hyc]lf?cbi?tyl-
-OCF[err] O, - OCF[ ephlk: ngfh.a N- (C,- J]cagb%{dy)l al kylqarbenyl.

| bony|
Cert-Gerrl) ol (G e et Gorputoperi-

(Cerr]-Clerr]) -al sappamayioany-.(c(FEg) r-ilﬁrlar-n]-XC-,-('IKWMi-CBRiaDBakba-
( gl[ E{);] qerrl) -al Ky AP 2, ) (A REkY - A ]y -a Bty D Varbshsyi] “fLer 1)

& ((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,)-

20 ' 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
25 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, |

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

R* 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



25" carbonyl, (Cerr]-Cerr])-aryl oxycarbonyl,

(dJerr]-Cerr])-aral koxy- car bonyl ,
(Jerr]-derr])-cycl oal koxycarbonyl, (derr]-Cerr])-alkenyl -
oxycarbonyl, (derr]-Cerr])-alkynyl oxyggrhonyl, (Cerr]-Cferr])-aryl-

oxy- (Cferr]-Cerr]) -al koxycarbonyl, (err]-Cerr]) -aral koxy-

(derr]-derr]) - gubstituwtldd otds bBpyE1ubSiar! | diiRiine -é chepldoyl-
(err]-Cerr]) -alkoxycarbonyl, 30 (err]-Cerr]) cycloal koxy-
(derr]-Cerr]) -al dr bonyl , (derr]-derr])

- al kyl car bonyl oxy, (C[ err] 'C[ err] ) -cycI oal kyI ar bonyl oxy,
Cinamoyl oxy, = PR AL deesen | iRl Jand B nGRERGRA, TTY
al kynyl car bonyl oxy,{Cs-Cg33 -axydj.er r]cﬁks)rﬁlkn{ oxy(é'-'arﬁahylcmoalkyl.
(C[lzelr r]-Cgerrl) -alQxy;) (dkd:kd- (6,80, ) LalRyXOXY- (¢,-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

R’ and R* together are -[CH,], , in which a CH, group can
10 be replaced by O, S, N- (C,-C,) -alkanoylimino or N-
(C,-C,) -alkoxycarbonylimino, and

£ is 1 to 8, ) Th1sSheetHasBeen'1\m-'

Ponamaeeey HIIIIMIIIIIHHHIHIII

h is 3 to 6,

15 x is 0 to 3, and

n is 3 or 4.

Compounds of the formula I are preferred in which

Q is 0, NR’ or a bond,

X is O,

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

m is O,

A is (C,-C,) -alkylene which is optionally substituted
once by halogen, cyano, trifluoromethyl, (C,-C()-~-
alkyl, (C,-C¢) -hydroxyalkyl, (C,-C,) ~alkoxy or

25 -0- [CH,] ,~CHz0,1.9F; OF

A 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,

B is CO,H

30 R? is hydrogen, (C,-C,,)-alkyl, (C,-C,,)-alkenyl, (C,-
C,,) -alkenyloxy, (C,~C,,) ~alkynyloxy, retinyloxy,



carbonyl oxy, (C[err]-Cerr]) -aryl oxycarbonyloxy, (Cer qBeenReplace<1
-aral kyl - oxycar bonyl oxy, (Clerr]-Clerr]) -cycloal ko II "WI l“
r

(err]-Cerr]) - al kenyl oxycar bonyl oxy, (C[err] C[er

al kynyl oxycar bonyl oxy, carbanmoyl., 29 N

-al kyl carbamoyl, N Ndi- ((err]-Cerr]) - 5 aI kyI car barmyl
(derr]-Cferr]) -cyetod, W Ladapou, - Na (cw,paaiﬂﬂyr-kcg err])

- al kyl b I, N k

cycl oal kyl 22?%amyrcheié=¥r EEIAL TR Néséx%i PR (G SelleYy
LT e e L (s e oy
(err]-derr]) -alé‘él a&% -deh dro |&qﬁ%bam%%3%‘? err y%)e’rr]) -
aryl carbamdyl , N (Cfflgocpmethyl, ar aKGgﬁQia)rW alkyly er r {fCCGask ) -
al kyl -N- (Clerr]- d &ikdnoyd,Y! Caréar@gb-aramanbgrr] Q[ceté%; adpd;

- [ kyl | | K -

(Gorr]-crerr]) - ~0L Ry fibanbutoyl  NR“RRe ( (&y-Sher) A IAGZSRR R oy -
Eg[[er r% g[[er r%g - 15C1-O}L)k%/él)leﬂhﬂé)myl. ml-(:(,ﬂ-auk]rlﬁhwf]b%nm- ?r arbwl oXy-

err err]) - car bano err]) +
((derr]-Cerr]) -a?be?WF'éf% ? o y(c‘CFB)'%)gy Y(}dr baﬂgﬂ nN:
(derr]-cd@rr]) -al *?Ylﬁhlf(”ﬁ’bi ] - CR@j1Garakisybrercapto, (C t&sCTerr])
-al kyl rb | |
a?al )Iéyl) 0>C<§ (?:[ngr/r] ?f é § a?' ﬁgg; ]b()c éfzkléﬁg?%g&%%ﬁ r(é% \R/ﬁl ch 20
a CHerr], group ca®ryptoxgp| a ears kylogyy er iqaxiaxylls) - &Fiqfdbhi no,

N (Clerr]-Clerr]) a2 Aq&-lbruﬂg,l , iéj)— CLQ.rlEL)xy c)(‘d ek k=

- k
N (e T G- abeesveathaarl. (G- %f’r ¥y 1 e -

(derr]-d®rr]) -al kyklhbﬁpcaﬂhdnjﬁlj, n (h,eu;)&dynloalko:iyca‘bdnyl, {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-
20 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)~

25 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-

30 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-

35 (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,



25 -

Rl err]

T

a car banoyl

is OH OR or

IS the substituent of an [err]-am no acid to which

radical of the formula Il [err] This Sheet
L- and D-am no acids bel ong, [err] is 1, 2, 3, 4 H"m“ ”IL"II

NR*R**  wher e - 28 -

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,

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

R! and R® are identical or different and are hydrogen,

10

15

20

25

30

35

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,-
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,-
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,) -
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,-C) -
alkoxy- (C,-C,) ~alkyl, {C,-C,,) ~aralkyloxy- (C,-C) -
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,

halogen, cyano, nitro, trifluoromethyl, (C,-C,,)-
alkyl, (c,-C,,;) ~alkenyl, (C,-Cq) -hirdroxyalky]_.,

(c,~-C,;) -alkoxy., (C;,-C,;)-alkenyloxy,

-0- [CH,],-CH 3p,1.yF,s -OCF,Cl, -0-CF,-CHFCl, (C,-C)-
alkylmercapto, (C,-C¢) ~alkylsulfinyl, (C,-C¢)-alkyl-
sulfonyl, (C,-C¢) ~alkylcarbonyl, {C,~C¢) ~alkoxy-.
carbonyl, carbamoyl, N-(C,-C,)-alkylcarbamoyl, N,6N-
di-{(C,-C,) ~alkylcarbamoyl, (C,-C,)-alkylcarbonyloxy,

Agplaced



- 15 - R, R**, and R*** are identical or different and are

hydrogen, (Clerr]-Clerr])-aryl, (Cerr]-Cferr])-aralkyl, (CJer]-Cerr])-
al kyl, (derr]-Cerr])-cycloalkyl, (+)-dehydroabietyl, (Cerr]-

Cierr]) -alkoxy- (Cerr]-Cferr]) -alkyl, 29 ¢Cerr]-Clerr]) -aral koxy-
(derr]-Cerr]) - 5 al kyl , (err]-Cerr]) -aryl oxy-

(Cerr] l-lc[er r ]b) o ?I(t lac )-c;(él]:ﬁmyﬁ]ma]ﬂoﬂk. phenyl ben#ykaphghoxy,

t subut i e err r ano
obt1 onal 17 subst i ¢ HEBFYCRSy | ML, | prspiiméiiRbeo, pheprigniPonyl,
together are - [C:I-l[pélan]ﬂil[serlﬂinyrh veufamoy - N+ ]Cg-rﬂg&lpa&kylsulfamoyl N be
I d by O S, a gg’ﬁ

[grkgiscar %onyl i m no Sﬁﬁrg N: Cdé?grhrﬁ 18N}E i J{L OPtiOnQEﬁy
(err]-CBerr]) -cwr@aq@mﬂ% 3 of eq@vym@teiﬂt?d idensippryl or

(Jerr]-Cerr]) -aldoffedert Hubﬁ@&%éhtg[,er&& -k | Idai; ¥serlt carbon

- err aI koxy-
(Glerr]-clerr]) -amemayiop, the” srathylont gaplcal 15

car banoy| Xy, lN éﬁ[mmri - ] )mwldwl-wammﬂmj« wNeHeda-%ﬁszQbﬁlb
- C
bt orr ) SR tnaly, §BLSpEeShEit s BiShATL 0L 6 DY 6

car banoyl®xy, N ( CxeMNR", C[err]) -alkyl-N- (Cerr]-Cerr])
- aryl car banoyl oxy,

| kyl - N- | kyl car banoyl
((Cler 1] er R ndged (%e”] Bresh ok & KbatR ] sr?é"“ybemow o%y-

(Cerr]-derr]) 3, 4 ot lg,l )ar® banoyl oxy, N ((Cerr]-Cerr])
- aral kyl oxy- (C[err]-C[err]) -
R* . prov:.ded Q is a bond, is chlorine or, if Q is O or
' NR‘, is a branched or unbranched (C,-C,,) ~alkyl
15 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,

20 -[CH,},-[O])-[CH,])-E (Z)
where E is a substituted phenyl radical of the
formula F
RS R’

8
R (F),
This Sheet Has Been Replaced

ol A

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

vis 0,1, 2, 3,4, 50r6, wisOor 1, and t is O,
25 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,



al kyl ) car banoyl oxy, (err]-derr]) -alkyl-N (((er s[! iﬂﬂa“’i" Replaced
- al koxy- (dJerr]-derr])-al kyl)carbanoyl oxy, lI”“
N-(Clerr]-Cerr])-alkyl-N- ((Cerr]-Cerr]) - aryl

(err]-Cerr]) -alkyl) carbamoyl oxy, _ N (Cerr]-Cerr]) -aI kyl -
((derr]-err]) -aralkyloxy- (Cferr]- C[err]) -al kyl) carbarmyloxy,

anino, (Cerr]-g e(é,}-):: )%iﬁ‘iél kﬁ?]ém (c ‘(&behakbﬁ’er 3 ) -af‘?‘ 1 ani no,

(derr]- Clerr]) "-cycloa err| -
(derr]-derr]) - afgs Qy I' anT‘Pi'OCFz'IQHFFé['er r(F:'(f N-
(derr]-Cerr]) - argg@f[k-!is} -hydroxyalkyD, N{(ea| chl)xau.&bk:yl-amlnc,) alkoxy,

el -av anno (e Latsr bo e et O], Aoy )
- al kanoy! &1 no, (C[ é¢y-lcgItalky)sutfohpd| kitheglleralkyldalsonyt, (C,-C,) -
F[aﬂ(;]-) -ar oyI am nl\fnf gg 1]’ frr,_,]gy 1kaﬁo)(bagé{3_, llél’&ka{ an%ﬁr])
-cycl oal kanoyl N- (W erad (C1-cs) a teay WK}La?ﬁmG;ﬂ(%WM@bT)
-aroyl -N-(Cerr] - Cligg i)whibiiw:[%mdﬁhio:{ﬁﬂ‘  ubs8Ptutéd byl )fluorine,
-aral kanoyl -N- (4 err ognrrllgrom ln@/ t&gguoromethyl or (C,-C¢) -alkoxy,
10 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,) -
15 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
where a heterocaryl radical can carry 1l, 2 or 3 .
20 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
is benzyl, and

25 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

30 oz (D), or

if R* and/or R® have the meaning of (C,-C,,)-aralkyl,

{C¢-C,,) ~aryloxy- (C,-C¢) -alkyl, (C,-C,,) ~aralkoxy- (C,-Cq) -

alkyl or a corresponding radical containing terminal

cycloalkyl groups, this radical is preferably then a
35 radical of the formula Z,



- 16- (derr]-Cerr]) -al kanoylamno- (Cerr]-Cerr]) -alkyl,

(dJerr]-derr])-oyol o- al kanoyl am no- ((errr]-Cferr]) -alkyl,
(Cerr]-derr]) -aroylamno- ((err]-Cferr])- alkyl, (Cerr]-Cerr])
-aral kanoyl am no- ((ferr]-Clerr]) -alkylgqagino- ((ferr]- derr])
-alkyl, N (Cerr]-Cerr]) -alkylam no- ?C[err] Clerr])-al kyl, N Ndi

Eg[[err% q5 ﬁ?[%a] F"F%Y'ﬂ&ﬂﬁcﬂqsfrhiﬂékéhk aﬂd@’érelli:ydrogen.
err err -CyCl Oa a no- a

(qerr]-Clerr]) -aYEyT‘FmFX%ﬁ? (GrsCrq)- &%?Vrl]') . AR palkyl,
(err]-err]) - (c{-c)-a:lmd:qmcfagn;zn -dXKyx /)] - qc%r-cl,))-a&rawmmo

G R e i e

g:[[err]-C[err])
Clerr]-Cpgerr]) - aaakhyzbyo.l.f opfyiionally subssdll:izandyl(c, Ci\} -&Chtkahogler r] )
a

| kyl sul f I - bf I
e%lrisuC[ 2??])/) -cycl o?tg'ops ?&:.%D%F%%h% (ﬁ-‘ (("(’;‘E or %§&Z§r] ?rmy

g[ylsulfam)yl N (Cerr]-Cerr]) -aral kylsulfam)yl 15
g[[gm g[[g”]k; aRd kit -dte (Q; éeh{;eﬁ[cf(g?r lhﬁryhswhiaﬂg}ilk . fZ‘r’m can
- - u
derr]-derr]) -aF’ﬁylrﬁﬁ ‘(’ %é)[ ﬁ}‘ ‘ér %yp)'
Cerr]-Cerr]) -aI(k:yJ-euI-fﬂrlmmthnrbony(lﬁ[murd, @mxr]) -
ral kyl sul fonam do or N ((Cferr]-Clerr]) -alkyl- (Clerr]-Clerr]) -aralkyl-
10 £ is 1 to 8,
g is 0 or 1 to (2£f+1), HasBeenRe'*laced‘
h is 3 to 6,
r ie0tos, wma \\I\\\\\\\I\\\\\\I\I\\ll\
n is 3 or 4. _

15 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
20 cycle,

m is 0,

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,

25 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,;)~

30 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,



20 _ sulfonam do, where the radicals which contain an aryl radi cal
can, for their part, be substituted on the aryl by from1l to 5
identical or different radicals fromthe group: hydr oxyl ,
hal ogen, cyano, trifluoronethyl, nltrﬁ 25 car boxyl ,
(derr]-Cerr]) -alkyl, (derr]- C[err]) -cycIoaI kyl, (C[err] derr]) -
cycloal kyl- ((err rh) al

e Gt b q &, ejr a+ﬁ¥+ﬂ (@Lg‘iréf% ieﬁﬁ Gk pal ‘é%xyoxyl.
(derr]-derr]) -cy@08kd cyll%@ew rf30) ~alkenyloxyicaxbonyl, .
(Cerr]-lerr]) -cw«.qaiq;me ey 1 - C[ch-]d)-%%wauo qerr])

(Qerr]-grerr]) - oyt %%v ter el retkarventbghely, -(%'358
(err]-Ceerr]) - aldydlodKay] cc}emamwmmnxy phenyl- (C,-C,) -

(el et 1) g S fdebtdlr T Bbdospl (- LEABORIREBORA o,

(Clerr]-derr]) -abanzylael@}CQ emllquxqubml. where @ gheny@ err])

-alkenyl, ((err]- % {dah ﬂ@%ﬁuiéﬂﬁfﬂn%ﬂﬁnﬁw £ied 'dor
Clerr]) -alkoxy- err].- -aI eé% C[err]) - al koxy-
(dJerr]-derr]) 5anda e‘gﬁ]t]ﬁ ?’} koxy- (CJerr]-(err])
-al koxy- (Cerr]- C[err]) -aIkyI (C[err] Cerr]) -aryloxy,

(CLers)- SR ¥ B Yarobfhs it S5 bheoll 4 Bt S5k, pne
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,-

15 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,-CH2¢,1.yFgs (C,-Cs) ~alkoxy- (C,~C,) ~alkyl, (C,-

20 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-

25 {(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-

30 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,
35 (C,~C,) ~alkoxy-(C,-C,) -alkyl or a radical of the

formula Z,
This Sheet Has Been Replaced




- 17 - (err]-Cerr]) -hydroxyal kyl, (C[err]-C[err -
(dJerr]-derr]) -alkyl, (derr]- Cerr]) -aral (C[errll-
-alkyl, (Cerr]-Cerr]) -aryloxy- (Cerr]-(err]) -al kox}yssheetﬂas een
(derr]-Cerr]) -alkyl, (derr]- C[err])33aralkyloxy (q H““‘\)\“\
-al koxy- (Clerr]-Clerr]) - , -0O- : !

CH err err err]H rr]d OCF[ err

EC[ [err] ! ]C% err% ) C[ al k]yl te {AGI‘J'FWFFC[ err](p cycl oal kyl car bonyI
(err]- Cerr]) -arylcarbonyl, (Cerr]-Clerr]) -aral kylcarbonyl

(el oD CSEienstol o o5t hesh ol sealent It ad el )

- aral koxycar b- fom:ylla, F((err]-(err]) -cycloal koxycarbonyl,

((err]-Cerr]) -alkenyl OXy=—10 carponyl, ((err]-Cerr])
-al kynyl oxycar bonyl, ([ erR]- C[err" -aryloxy- (derr]-derr])
- al koxycar bonyl (C[ err]-Ce aral koxqy- (Clerr]-Cerr]) -al koxy-
car bonyl , (C[err]-C[err]) oalkyl- (Cerr]- g[c}e:)r]) - al koxycar bonyl ,
(Cferr]-Cerr])-cycl oal koxy- "\ ' err]) -al koxycarbenyl ,
(derr]-Cerr]) -alkylcarbonyDeeyl (CJerr]-Clerr]) -cycloal kyl carbonyl oxy,
15 (derr]-Cerr]) -arylcggbonyl oXxpf (derr]-derr])
-aral kyl car bonyl oxy, Rci nnanmoyl oxy, (err]-derr])
- al kenyl car bonyl oxy, (derr]-derr])- al kynyl car bonyl oxy,

or a (C,;-C,;) -cycloalkyl radical, where v is 0, 1, 2

5 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-

methY]., . (cl‘c‘) _alkyl' (cl-c‘) ’alkoxy,
-O- [CH;] :‘C£H(3£+1_9)F§' N" (CI-C,) -alkylcarbamoyl, N'N-
10 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,
15 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) -

20 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)-
25  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-



(Cferr]-Cerr]) -al koxycarbonyl oxy, (derr]-Cerr]) -al koxy-

(dJerr]-Cerr]) - al koxycarbonyl oxy, (derr]-Cerr])
-aryl oxyarbonyl oxy, (Cerr]-Cferr]) - 20 ar al kyl oxyoar bonyl oxy,

(derr]-derr]) -cycloal koxycarbonyl oxy, 34 -
(derr]-Cerr])-al kenyl oxycar bonyl oxy, (derr]-Cerr]) -alkynyl oxy-

car bonyl oxy, ﬁ C,-C,) -alk@pa(@)c,) -adkyl (] enhli=Cl eradicadl kyigar kaemyl |

RATME S FMECE DA L7 e HTRRARTE TG e

N (Cerr]-C @adges,-al kyl-N- (CJerr]-Cerr]) - cycl oal kyl car banoyl ,
N ((Cerr]-Cerr]) -cycloalkyl- ((Jerr]-Clerr]) - al kyl)
car banoyl , N (Jerr]-Cerr]) -alkyl-N- ((Jerr]-Cerr]) -cycloal kyl -

(Clerr]- C[errM - aliley 1Y), G Barmsyl4, ¢ iEH0 adshydrdanifietop car banoyl
N-_((err] C[%rr]);@'lk,v'zNa(o@ c.d%mmalaﬁw%toamae N-
(dJerr]-derr]) - ary car banoyl , (Jerr -C[err])

- ar al kyl car baffoyl , iﬂ\l-lt(cq'e |oRy4%er M jis 1, s | BRAN-" (Cerr]-Cerr])
-aryl car banoylg i i Gere)] - C[err]) -alkyl-N- (Cerr]- Cerr])

- | kyl b I, . C - al koxy- -
kol ) oar bamo - e S @] @S Ayl oxy (CLerr]-Gertl) L
r]) - 35

rr
al kyl) car banmow , id\l-O(c(:C[.‘e.rr] Cerr]) -aral kyloxy- (Cerr]- E:[]ea
al kyl) car banoyl , N (Cerr]-Cerr]) -alkyl-N- ((Cferr]-Cferr]) -al koxy-

10 Compounds of the formula I are very particularly pre-

ferred in which \
Q is 0O, ' This Spee
Pono L
Y is CR?, : //I /I/ /II/
15 m is 0,
A is a -CH,- group which can be substituted by a
methyl group,
B is -CO,H,
R? is hydrogen, ({(C,-C,)-alkoxy, (C,-C,)-alkoxymethyl,
20 (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,¢) -
25 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,
30 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,

35 substituted (C.-C,,;) -phenoxy, (C,-C,;) -phenylalkyloxy,
(C¢-C;,) -phenoxy- (C,-C,) ~alkoxy or (C,-C,,) -phenyl-



-18-

Cerr]-Cerr]) -alkyl) carbanoyl, N- (C[efr]-C[err])

-alkyl-N-((Cerr]-Cerr])- aryloxy-(Cerr]-Cerr])-al kyl) car banoyl

N-(Cerr]-C

(Jerr]-der
CH err] grou

err])-alkyl-N-((Cerr]- Cerr]) -aral kyl oxy-
r]) -alkyl) carbanoyl, gC_I_-I[err])[err], in whi ch a
p can be repl aced by 0 S, (derr]- C[err]) -5 al kyli m no,

C[rr- err |mno

N- Ky :
(Cferr]- Cgfrg[)er&t ﬁ&othé')maﬁ.ﬁoxyl\l' wher® 'ai @ Cﬁ’&‘l:ﬁ’cal is

al kyl - ((er
N(Cerr]-d
(derr]-der

car banoyl oxy,

err]) - substitytadihy rT?-no Zor OR- d- eRE %rﬂ’) diffexent
r]) -abkMbtitientdNdffom the i Froupm amazine, chlorine

S O e Gt (el T

N (Cerrf-Cerr])alkbxiycoebdepyt,gxyalkenyléke)randferr])

-aral kyl carb

anoyl - oxy, N (derr]-Cerr]) -alkyl-N (Cerr]-Cerr])

-aryl carbanoyl oxy, N (Cerr]- Cerr]) -alkyl-N (Jerr]-(err])
-ar al kyl car bakby| otg, a branched| or rinisfanched. (C,-C,) -alkyl) radigakogroxy,

N ((Cerr]-
N ((Cerr]-

Cerr]h »ag¥batYoe( che' Ebrishea &), - 15 al kyl ) car banoyl oxy,
Cerr]) -aral kyloxy- (Cerr]- C[err]) -

al kyl ) car banoyl oxy

N-(Clerr]-C

| k | k
-al kyl) car bgﬁnr)l/l) o>6<1y ytc"ﬁ!“ F@r&ﬂ?ﬂéﬁﬁ%)a agzzl (E[I-eEE:][err] -C[errc][)fr])
aryloxy- (CJerr]-Cferr]) -alkyl) carbanoyl oxy, N ((err]-Cerr])

-al kyl -
car banoyl oxy,
10
15
20
25

(e’ |e U ML) sl iU ~ phEh§h" 125a£841) o KXY

. 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



20 . amino, (Cerr]-Cerr]) -alkylanmno, di- (Clerr]-(err]) -alkylam no,
r

(dJerr]-Cerr]) - cycl oal kylam no, (([err]-Cerr]) -alkenyl am no,
(Cerr]-Cerr]) -alkynyl- am no, N-(Clerr]-Cerr])-aryl am no,

N (Cerr]-Cerr]) -aral kyl am no, - 3% al kyl -aral kyl am no,

N-al kyl -aryl am no, (derr]-derr]) - al koxyam no, (Cerr]-Cerr])

-al koxy- N (Clggv r] - e &iogéﬁ kﬂ@md}))-alkgﬁy of L OL(EHJ CELH), .. F,
-al kanoylam no, ((err]-Cerr ) cycl oal kanoyl am no, ((err]-
Cerr]) -aroylamno, ((err]-Clerr]) -aral kanoylamno, ((err]-Cerr])

- al k?- » lnznoyliaxl— h%ﬁﬁ:egeh,C[mg;)-cugL Iaay;%??c:nbamo@a:[éeﬁm-} ¢ G[:,arq]))j)
- cycl oal kanoy ]?é (c C? alkit) fatb 2 b L B S&hl-atsH

- I al K é

3l kanoyl K (0] gqmmu e écm‘a\niwloalwlca@va%ﬂ‘)“ﬂ"

- al kanoy! agri no- (C[@gfﬂ, errrk).phéh§vi {C,-¢,) Ceh% a@i:%%b)l

al kanoylamno- (Jerr tC[err - rr] -aroylamn -

(err]-derr]) - (1'C1s LinYCE(’G‘&YI} d%r‘rcjlé) %R?W%ﬁl?ﬂﬂylr
(Jerr]-Cerr]) -alkytin mﬂpcéﬂaeﬁ i (c -cﬁwamlao alﬁﬂonﬂ:. (Cs-

-al | -
ERHEERR T seRp ANy P BRPPTLL P

-cycloal kyl - 35 em-rui-kc(:(i{carﬁodﬂlerr]t)he:aé kyha, phenyl radical 1is
10 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

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

R* 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-
20 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

25 (2£+1) and x is 1.

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

Q is O,
X is o,
30 Y is CR?,
m is 0O,
A is a -CH,-group,

w

is -CO,H, This Sheet Has Been Rep laced

[T




- 19 - (derr]-Cerr]) -alkylmercapto, (Cerr]-Cerr])

-al kylsulfinyl, (derr]-Cerr]) - al kyl sul fonyl (dJerr]-derr])
-arylmercapto, . ((err]-CJerr]) -aryl- sulfinyl, (Cerr]-Cerr])
-arylsulfonyl, (Cerr]-Clerr]) -aralkyl-.ngrcapto, (err]-derr])
-aral kyl sul finyl or (CJerr]-Clerr]) -aralkylsulfonyl, and 5 Rerr] IS

F\’('j, pr ov: ded gzh?; QshahydbegeranNAdCoiCNR-alkpkearbamoyl, N- (RC,aad )R’ arfa
i ti - : en, r4- rr -ar )
e o O e 8 PR opeipmeyn. 9w Shichey i 1Y
(Clerr]-Cerr])- al kamoyX,CNephngllearbpmalyly | N- (hehyl r (CL{GD PP.)'kal) -

- | k q:lﬂgyl
( ('Ci:{ 2r r ]OX>C/:[ (eﬂ f; r ] aﬁ?ﬁbm(y&[ i é eair Sst( Cd &sgfan%lﬁ)e #'(inal |y
substitut & (C err xacigay )carar%mﬁow F1uorine subgtifyensn alé 2Cs0) >

substituted ((err gl{yar r BubstitdlentOlor (C,~C,,) -al]BxyanGuBstti‘ﬁh@nlt‘%r are

- [CHerr]]h, |nV\/n|c Cig[r?:é;f)glk b :g éﬁé 0, S

N-acylimno or %‘?T—“ (F37Cs OXycardaRY bk y canrb WS ind

15 f |n 1 dxydarbonyl, retinyloxycarbonyl, (Cs-C¢) cyclo-
alkoxycarbonyl or benzyloxycarbonyl,

10 Rr? is hydrogen, (C,-C)-alkoxy or 2-(cyclohexyl)ethyl-
oxy, 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 substituted once by flu-

15 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 is 8,
20 X is O,
Y is CR?,
m is 0,
A is a -CH,- group,

B is -CO.H,
25 R? is hydrogen,

R? 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

30 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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g is 0or 1to (2f+1), x is 0to 3. h is 3to 7,
I ncl udi ng the physiologically active salts, 20 wth

3: benzyl oxypyri di ne- 2- carboxylic acid (L-threonyl)- . am de and
3- benzyl oxypyri di ne- 2-carboxylic acid ((Bgoc- Phg) L-t hr eonyl ) am de
hydrochl ori de bei ng except ed. In general, aryl is understood to

mean carbocyclg*c an% hydrdgéR] OCYE| L€, )aalnyC 6PJ 2y {cgFohlekyl) -

Diphenyl - | Cskhuliu AR Ape ShEN PERCAELREAR | A 42 ang

6- menber ed het er oathydxdogen, raysl having 1, 2 or 3 nitrogen and/ or
oxygen and/or sul fur atonms, such as derivatives of pyridyl,
pyridazyl, pyrimdyl, pyrazyl, i rdazol 30 triazolyl, thienyl,

|
oxazol yl and ®fli azdis/la bxemched or unbrass‘s& (Gse@l) dedkyd raddcal or
The inventg on al so LTHEBHRE FadicaP whilen COEPRUBAEI BhtbAConce by F10L @ |-

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

10 is 8,

is O,

is CR?,

is 0,

is a -CH,-group,

is -CO,H,

R? is hydrogen,

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

R’ is hydrogen, and

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

W » H & ¥ O

15

20 The compound of the formula I is also preferred to the
highest degree in which

is O,

is 0O, )

is CR?, where R’ is hydrogen,

25 is 0,

is a -CH,-group,

is -CO,H-,
R' and R?, together with the pyridine carrying them, form

an isoquinoline ring having an unsubstituted benzo
30 moiety, and

R' is methyl.

W > B <4 MO

The compound of the formula I is also preferred to the
highest degree in which

Q is O, i -

1125 Been Replaced
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- 20 - The formation of salts with basic reagents can take place

once, twce or three tines on the acidic groups of the conpounds of the
formula | (i.e. radical. B, Rerr], Rerr], Rerr] and Rerr]), in
particul ar on the radi cal s B. R[err] apdsgr _Rlerr]. 5 Exanpl es of
reagents being used are al cohol ates, hy- droxi des, carbonates,

hydr ogen cargonatg§ o,hydrogen phosphat es, organonetallic conpounds of
the al kali an al kaline earth el enents, the elements of the third and
fourth mai n g¥oupsidf CRhe periodic system and the 10 elenents of the
transition negal s, ig 0, am nes, optionally substituted 1 to 3 tines by

(C[err]-C[err%kx hg% alkyl (Cerr]-derr]) -al koxy-
(Cerr]-derr?) -aFﬁyP n?¥ u'Bénzyl or (CJerr]-Cerr])-alkyl, which
can be subBstiButedis =€OzHii nes by hydroxyl or (CJerr]-Clerr])
- al koxy, for ﬁxanp&g h&%ﬁ%ﬁ@ﬁﬂe '
R? and R}, together with the pyridine carrying them, form
a gquinoline ring having an unsubstituted benzo
moiety, and
10 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.

15 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,

20 - 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
25 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
30 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
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15 (Tris buffer), 2-am nbet hanol , 3- am nopr opanol ,

hydr oxyl am ne, di net hyl hydr oxyl am ne, 2-net hoxyet hyl - am ne,

3-"et hoxypr opyl am ne, and basi c anino acids and am no derivatives, such
as am no acid esters, histidine, ane and lysine, and their 20
derivatives, and al so pharnaceutlca s which contain a basic group,
such as, for mpe %%@thon[ eféié\f@é%bdeuhé eﬁé]av%ffapé&tﬂao&'i@sb%tfa the

bl ockers. he invention alsq relates o the conpounds accordlng to

formula I, pl u@@%z?# AR \R180 e R@FWQF%’&’G fal e:.zq)ted salts,

t hreonyl ) am deg@pdighPBI€Yhg X¥OYLagencbRosphtReyisc aci d
((Froc- Phg) L-t hreonyl ) am de hydrochloride for use as

phar maceuti cal s. Compounds of the fornula | are of great interest,
in whi chPh80 inv@ntionn felétesdlRtoortlse band, of compoundsncof the Y

or o 15" formula T, ahd {186 4nd PhiLd1dgl Sill} Efdfated sards, "
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.

10 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
15 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.

20 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
25 " 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
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- 21 - m in 0 or 1. Conpounds of the fornula | are very
I nportant, in which Q I 0, NR or a bond, X I o. 5
Conpounds of the formula | are also very inmportant in which Qis S and
X is O. Co pounds of the fornula I,qare of particular inportance
I n which Q I 0o, NR or a bond, T X I o,
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 QR
~N (RN ~
b PSR I 1 _WH=-A-co,Rr¥
I v °
¢
1) R*X I tis)
R'
rR? QR
7
Il WH-a-co,R?¢
g3 N -
0
v
1
n? ! ont ) ot
-~
| : NH=A=COH ‘u' KH=A=CO, R3¢
g3 7 N ®? |
0 0 0
I
We: a¥. (c,-€, g)=alkyl » benzyl
|.=' '21 - KW
R¥ is H or (C,-C,)- alkyl This Sheet Has Been Replacedl
1 16 ’
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Y ‘ is CRlerr] or, if Rlerr] and R err] forma c-yc e N Tﬁ emw

m is 0 or 1, A Is ((Jerr]-Cerr]-alkyle onal |y
substituted once by hal ogen, cyano, triflu
(derr]-Cerr]) - 15 ~al kyl, (Cerqg -Cerr]) -h

((err]-Cerr]) -al koxy or -0- -[Cl-l[err]][err]--
Clerr]Herr] FlRétris B/ (C,-C,,) “alkyl or Gd=¢Y,]-, where Rlerr] is one of

t he substituenss, of t he carb err no aC| d,
i partrcul ar X 18" a leaving grotp £ °BhP fcgﬁ?ﬁogg Bgehiiy dGRel S
D-i soner, 2®80,Bhenyils CJ err]H, R err] I s hydrogen,

(dJerr]-derr])- aIkyI (C[err] Cerr])-alkenyl, ((err]-
Cerr]) -alkynyl, (Jerr] errL - al koxy err] err]) -alkenyl oxy,

(Clerr]-d err|She amw%xqf ear Wéxyct%EFES-PP comdensatigme ] -
Cerr]) -3 ky|react§ﬂ:@ér]luﬁvﬁfr}ﬂ:oma| ﬁeguieéy c&&:ﬁéfi‘yC[aﬁd‘é] Jsuidldle 25
er

Grerr)) ol kyl PRRAeRRAF 498 ihe Jaide, fotmatien feqadsidertly) ) (G

hydr oxyal kyl, (Cerr]-Cerr])-al kanoyl, (Cerr]-Cerr])-aral kanoyl ,

ggglr lr<]yl C[err].}he agwétaﬁfﬁerrﬁl errﬁlgﬁé i‘HFerrF&Fs ?’i]’ﬁv{@‘g ?in.
(CJerr]- C[ er r |9he japtrer sugho,as 3021110!11’1 GEP-QF‘F-FGC[ 2x31yl g|chdoxideny|
(derr]-JerrlgsflidyfubhtBride, ( A ddotormate derivatives, or N,N’-

10 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
ITI.

15 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-

20 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

25 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-
30 gen. '

The 3-substituted 5-carboxypyridine-2-carboxylic esters
of the formula XI and their isomers of the formula XII



aryl sul f onyl

C[err]) -aryl mercapto, (C[err]-C[err]) -aryl sul finyl, T’(’Wﬁ@rﬂl
, (dJerr]-Cerr]) -aral kyl mercapto, - "

-.22 - (derr]-Cerr]) -aral kyl sul finyl,

-aral kyl sul fonyl (Cerr]-Cagyrd) -aryloxy, derr] err
-aral kyl oxy, carboxyl, (Cerr]- derr]) -alkoxycarboryl
(derr]-derrldre Prepared Erdn chd pyrildind-2Q8srdicarboxylic dif‘éifﬂﬁi:l"ﬁ’ I,

koxycat bonyl | 9f %%eé) %@%Oﬁ’% -cyclﬁé[]koquﬁé%én’y?fa' (Gerr]-

koxycar bonyl ,
Clerr]) -alkenyloxycarbonyl

(Clerr] -qerr@,,caf.% &Q&P&WC%CFQHX' ggﬁﬁkﬁ, lz
-1

Cerr]) -alko

car bonyl ,
carbannyl

retinyloxycarbonyl

aIkoxycarbonylﬁormuxaIYEI]iiiéea?; bedyinxy- F -r
Goiafie el ol S8 el o n?a@mﬁqerﬁ)

10

15

.20

25

30

L. eterson

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

%%F ﬁ FE)



al kyl carbanmoyl, N ((err]-Cerr]) -cycloal kyl carbanoyl, N, N-'
dicyclo (Clerr]-Cerr]) -alkylcarbamyl, N ((err]-Cerr]) -alkyl-N

(derr]- Cerr]) -cycloal kyl carbamoyl, N (Cferr]-Cerr])
-cycloal kyl- (Cerr]-C[err]) - 15 - &4 kyl) car banoyl , N
(derr]-Cerr]) -alkyl-N ((Cerr]-Cerr]) -cyclo- al kyl -

(C[grr]-lc[efr]éstﬁ:ﬁiéiﬁibﬁmﬂ fcﬁlzf< +):hde|n%i.d§s(tdild hqi(ijiydaduct only takes

car banmoyl , a +) - dehydr,

car barmil , I‘Pl\i?‘éf s'ﬂ E[C([ﬁ' c]‘Jf’?‘hﬁyyl é’éFBﬁFrbyl él— t?’qt{é H‘ C[deirﬁser

ar al kyl car banoyteducts <¢@hcbhe] aéparated-affyas I\by(ﬁreduc]:te[ err]) -aryl- 20

~car banoyl , N ((err]-Cerr]) -al kyl-N (C[err] Cerr]) -aral kyl car-
bamoyl , N-((C[err] Cerr])-al koxy- (C[errluC[err -al kyl ) car banoyl ,

N-((d err] - (] €tR¢ )Campe (F &he foraudp) XI axe| Genyerted| with a(nqma]
C[ err]) -osal k¥t Qeokdl e idtdledle b)-cagblbky) i62582803britati¢es ot U 1])

al k -
(q err]- qerr]$°§l"@?)’6£{' %’5{*‘1‘ %frzg]) OX)(/C[err]-C[err]) -al kyl - N-
((derr]-Cerr]) -aryloxy- C[err] derr]) - al kyl ) car banoyl ,
N- s
A al Ky oxy- (L EpPYe RERy 1hom FodEiused 1S toim, the sopppupse of rhe
whi ch a CH| er rfoxmala &3n (Bé’ rip| Bt edwbjch, comprupadpcarie Gubsdquently
allylimno, - NeolChenrinQeatbgy guchosbighinipo, N (qlerr]-Clerr)) - a0

cycl oal kyl - (C[err] err ylimno, N ((err]-Clerr]) -arylimno,
N(Cerr]-Cerr])- aral kyllmno or N(Cerr]-(err])-al koxy-(Cferr]-Cerr])-
al kylim npp angchemé £rom 3 to 7, where aryl in substituted in

t he manner an defined for R err] and Rlerr],

ROzC\"\/\j\ AcOH/H,0, ROzC\@
N“>CO,R ' f’ CO,R
' VI

Vil 0

halogenation

(R = H, loweraliyl)

MQR* or
ao,c\qu:aR‘ MOISIYY no,cjzéjit
l o
N“CO,R N“>C0,R
1X
Xo : R « H L. Cl. Br
Xb : R = loweralkyl ¥ - 1ion,
singly or doubly
charged
Q@ -0, S
HO,C0R' RO,C_ OR*
i X
N CO,R N0, 4
X1 R « loweralkyl X111 R-= lower alkyl

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

tv
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35 " Rerr] and Rlerr] are identi-cal or different and are hydrogen,

hal ogen, (Cerr]-Cerr]) -alkyl, ((err]-Cerr]) -alkoxy;—0—-—
[CH err]][err] -Cerr]-
- 23 -

Herr]tal[err], (Cleggl:Clerr]) Shee‘HaSBeeﬂReplaced
(derr]-Cerr])-alkyl, (derr]- C[err]- H rr])
- al koxy, 5+|CPerr]) -al koxy- (derr]- C[err]) - - oxXy-
(derr]- C[err]C% - E (derr]-Cerr]) -aralkyloxy, ((err]- C[err]\) -

cycIoaI kyl, (Cerr]-Clerr]) Xcloalk |- R (derr]-Cerr]) -alkyl, (derr]-
C[ err]) -cycloal kyl oﬁ err]) -cycloal kyl -
(C[err]-C[err]) - al koxy XIII (C[q{zr] C[Qe‘{.r]) -cycl oal kyl oxy-

(derr]-derr]) -dPkH ~ Q(Ré[e"rl-Q'err]) al kyl oxy-
(derr]-Cerr]) -alko (cherr F[err]) -C H&Ler Iyl -

alkyl- (Cferr]-Clerrr]) -§II3 XY (derr]-derr ]) - cycl oal kyl -
(dJerr]-Cerr]) - X1 al koxy- (CJerrgt€ ert]y ¢@ORyl CO-NRR
(derr]-Cerr]) -cycloal koxy- (CJerr]-Cferr]) - 10 al koxy-

(Cerr]-Cerr]) -alkyl, NRerr]Rerr], (derr]-Cerr]) -alkylnercapto,
(derr]-Cerr])-alkylsulfinyl or ((Jerr]-Clerr])-alkylsulfonyl, (Cerr]-

Qerrl) -aryl et cant Yvadcavmeathy Ipyeddiney YoF theMformd1d Fid, Qfihbh)
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
5 derivatives (R') which are substituted in the 4 position.

Scheme 4
R' R'
R? AN ort oxidotion Lk i < or
R ln’ CH.OH RN Nco,H
v ' i (RY! - )

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. '

10 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
15 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. Chen.
1975, 18, PpP-. 1-8, Villani et al.; for



aryl sul fonyl , (derr]-Cerr]) -aral kyl mercapto, gnrﬂe),h@d
ar al kyl sul fi nyl, (dJerr]-derr]) -aralkyl quf

substituted (Clerr]-Cerr]) -aryloxy- (Clerr]-Cerr]) ‘u‘l\l\‘l
(derr]-Cerr]) - aral koxy-gé¢d err]- C[er

(derr]-Cerr]) -aryloxy- ((err]-Clerr]) - alkoxy-
(derr]-Cerr]3, swkithowﬁﬂaiﬁb-ﬂeéfb pial kphaxin O] ered . Céﬁé:ﬁl) -

(Gert]- Gore 19787 1) BB Urz-280 Beshoh! S el 1 a4 ¥4m 3 meviney -

(derr]-d err]l):h:.abixnigtine 266@:!:0&126 acid m&[%&ﬁzymmmidine- _
(cerrl-dertl) cgiQin 1o 8E8 14 o 2 RI8! ' Enem, 1974, 17, ') SP0ek2T! €S

by 1, 2, 3, 4 Or grenf “sdb from
the group Rydrbd9éh, Blank et al.; andofen 3-oyethoxypyridine+2)Sodbemthyl
(Jerr]-derr]poxylic acid in cflLpyl 658(%2”1 Cerr])-alkenyl,
(dJerr]-derr])- hydroxyal kyl,  (derr]- Cerr]) -al koxy
(derr]-Cerr]) -al kenyl oxy, -o- [CH[err]][err] Cerr]Herr]Flerr],
-CCFlerr] A, -fhéFtoipbuhBECof eﬁéeféz}:mﬂerr]a\re al i bEEsEPt OF prolyl-‘-

(el bparpryess,  pob, i i (G eyl o vas

(derr]- C[ err] #etambaydaabo@dqcrm&Myxgulﬂ and Giinzler in Annal.
(derr]- grr]cfioa K%I[cig angx glg 9°$C[err] Cerr]) -alkyl- 30

car banoyl , err err ony oxy, (derr]-Cerr]) -cyclo-
alkylcarbannyl phenyl , benxyl phenoxy benzyl oxy,

NRlerr]Rlerr], Thahwudxerm&nas pBENHhel! f&miha Ipw.ssa yaluable
sul finyl, sulf Ni_" §% ﬁ- %err ) -al k gg £ 1
di- (Jerr]-CRRR #&cgg Bt-f Bo i nﬁ rrli&‘eﬁ)r hgular,

3 of the aboveantifidhedtideattdmlitegr different subutituents,
and two adj acent carbon atons of t he ar al kyl oxy radi cal
t oget her carry a chain- LCH err] and/ or - CH=CH CH=CH ,
where a CHf er rThgr snpiéibrp ishsffﬁect can, for examplsiibmadetermpneded by

0, S, SO 180 ehasing’ th® 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
20 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-
25 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-

30 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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5 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-
10 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.

15 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)
20 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).
25 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
30 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-
35 proline+*C-proline]. 2,2°-Dipyridyl is used as the
reference substance. (1: Chojkier, M. 1986, Hepatocyte
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rr rr nyl oxycarb
(Gerr]- C[.l.e ] line. y'l.‘he %lluence of the teat 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,

20 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.:

25 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).

30 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

35 preparations which contain these compounds in a mixture
together with a pharmaceutical, organic or inorganic
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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

10 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
15 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.
20 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

25 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
30 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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, -20°C, while stirring and under a nxtrogen atmosphere,

10 to 20 ml of trifluoroethanocl. 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

15 ©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

20 in vacuo. The resulting oily product was subjected to
further reaction.

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

8 g (33.8 mmol) of the above compound were dissolved in
25 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
30 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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residue was treated with dx:sopropyl ether. 3.9 g of the

product were obtained in the form of colorless crystals,
5 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
10 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-
15 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.

20 e) 3-Methoxy-4-(2,2,2-trifluoroethyloxy)pyridine-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

25 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
30 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
35 dried and concentrated in vacuo; the residue was
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£) 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

10

15

20

25

30

35

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

Ll

: m is O, A is(CL-Cs) -aIkerne which is
optionally suberystadlized using chtisdprdpybgethexyand,.4sr iof | oﬁr othehyl ,

or

25
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-al koxy- (G C3) -alkyl, (G Cao) -al koxy- (Cl - al kyI
(C-C26) -al keﬁ&hfé!auﬁqetﬁgl' Qbkﬂ of product viétté 'BBEH(:Mxed Clm (@) sal kyl ,
(c-¢C ) -al kyngl ox Cs) -al kyl, (Cs-C20) -al koay,-

hal ogen, trlfluoromethyl, (C1-C1S) -hydvo:yal kyl, -
(d-Q0)- aI kanoyl , (C7-C12) -aral kanoyl, (Ca-C,2) -aroyl,
-0- [CH2] z- CgH121*1V,, NR N', (-4d e)-al kyl neroapt o, (C1-Cu)
-alkylmul finyl. (Cl-Ce) -alkylsulfoayl, (Cs- CO) - aryl zercapt o,

(C.-C12) -ayl bbfing+ChlogG-Bamethoxypyridine-2-carboxylic acid

8.65 g (50 mmol) of the above alcohol were dissolved in

5 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

10 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

15 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
20 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
25 sequentially, at 20°C and 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
30 (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
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Examples 4 to 16 were prepared in an analogous manner:

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

Example 5
20 3-Ethyloxy-4- (3-methoxybenzyloxy) pyridine-2-carboxylic
acid glycylamide

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

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

.Example 8
4- (4-Fluorobenzyloxy) -3 -methoxypyridine-2-carboxylic acid
30 glycylamide -
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T



ar al kyl oay- CL-Cs)-al kyl)carba 3oyl, or CON(CH, )1, ”i‘mssneetHasBeenRWfbb&ih a

CK, group can be replaced by 0, 8 N CCa) -
{,-C/) -cycloal kylim no, l“ll | ‘unl 28 -
N- (C3-Cqg) -cyal oal kyl- (Cl-C4) -alkylinigw,. N C
NC(,-Cs)-aralkylilmno or N(CL-C4)- al koxy- (d-C.)
-al kylimno, om¢hdpié §rom 3 to 6, where aryl is substituted in the
manner an defi are i.ca dif ferent
and ar e hydrog£§9°LQ°xY-54 U8 FEygauorSpelifubadi sy bi¥l gyl athe
- al koxy, carboxyli€GiRid -ginsylanidel , (C3-CG) -al koay- (C -C, 2)
-al kyl ,
| Example 10

5 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

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

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

Example 14
4-Butyloxy-3-ethyloxypyridine-2-carboxylic acid glycyl-
amide

Example 15 _
20 3-Methoxy-4-~ ( (phenoxyethyl) oxy)pyridine-2-carboxylic acid
glycylamide

Example 16

3-Ethyloxy-4-benzyloxypyridine-2-carboxylic acid glycyl-
amide

25 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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-al kyl mer oapt o, reﬂ“’l for echoyrs. ff’*&i}l dﬁé?%y‘“%‘?ﬁgléxeh) %
(C - éoncentyabéd thtﬁcuo( Ghé"hesiadue wid itaken lﬁﬂ}rﬁ)waté!@
aryl aul f opy, % nyla‘é&) tﬁg %r?é‘ wr&eé O%ﬁ:o 74 (();itq:!.;lli(i:ﬁz)cl:i._chlo:.*ome1.:11Saurb%:t |'fltﬁ ed

ar al kyl oul f -ara
Cg-C.) -aryl oxgrgdtic cpl)asalm dxizd @qu concentrated and|thsyregicdiues)

(
-al kyl , CC 5 :
sy (0% e S L s attamecon ;{5 Dttt
-aryl oxy, ( (ex®) obtaine m°P-a§%1IY<?I6§<3E' (CF-C2) -aryl oxy- (CC-C.)
- al koxy or (Cr-C.) -aral koxy- (CL-Cs) -al koxy, where an

aromatic rrie 4 or | denti cal or
di fferent substlF)t uengsg'fﬁ%ﬁ?ﬁﬁ %ﬁﬂﬁ%@ﬁhy iéi hal ogen, cyano,

nitro, trifluororrethyl (- 022) al kyl , (C -C.) -alkenyl,

C-C) - k %E%%)r

gaI kenill oxYy, rox.y% Ylu 4 ’6"‘%62&53 F% f+) 8% Here 64(3(—;2 %th
(Cz-0)- glaciakyagatdept aciééscet}ca|a®hm=f4¢ny|in (apalegyaiwifh 35
sul fonyl , (ClekampBé kulcar 8eaylthe tésubélngaldcdtate was hydrolyzed

using 1.5 N methanolic sodium hydroxide solution. 5.6 g

were obtained of oily product' which was subjected to
15 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
20 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
25 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
30 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



car-bonyl, carbamoyl, N (O -C. ) -al kyl carbanoyl, N N di -
(C0-4) -al kyl carbanoyl, (d-C) -alkyl oarbonyl oxy,

- 29 - (C3-C,) -cycloal kyl aarbamoyl, phonyl bensyl, phenoxy,
bénsyl oxy, WRR , phai yl sercapt o, phenyhssnfenyl phenyl oul finyl,
sul f anoyl , N-(Cl C4) - al kyl sul f anpyl

N, N- di - (Cl C. pusiplepdad f Smp 300 1wk Oﬁplal‘lchmlﬂojd&ﬁ dichlorcuethasepand 3 of

2 acent carbarter ' RRE SRiefl g (12 %%T%Ei“%li Bap' dale . sites 0,
chain - Cdi- ]hmmhlc@sm c§<n'és ml' (RS ameld 6°§r8usthvlmorphoémehe
chain in optiangld ¥ r@2 %ﬁ@i)bbfoa-&yd&%xyfi(inlﬂenzotria%luR’énd 5.2 gat and
Lﬁdor R %nd can fgs_é’j‘f C?T?L:?rcglcﬁel:yl Y\\The -morphol:.noethyl%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
10 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.

15 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-

20 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

25 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
30 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
35 to 4) -
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br.anched or

provided Qis a bond, is chlorine or, if Qis 0

fl uor oal kyl

(d -Ca)
- al koxy-
-JCHIV- 101wPC

radi cal of .the

,_...
= )]

), =<t

o, 1, 2,

7 FE )1M p., 118- 1zo°c (fro:ﬂraéeé&aeﬁ) Cycl oal kyl radical,

unbr anched

. (CC-C1*) -al kyl 15 ‘SS ot ppd
contain one or two CGC nultiple bonds, or ﬂ
radi cal of the formgg & - ECE61

-al koxy- (C, - C) -alkyl, (C-C) -alkoxy
( CL- (Bpampileé\20 or a radical of the forrmla Z
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wis 0o
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10

15

20

25

30

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-3-methoxypyridine-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

Wnere

S

a



to.0If wis 1, and a, a. W, ' and a" are iden- tical or

different and are hydrog, hal ogen, cyano, nitro,

trifluoronethyl, (C -C) -alkyl,

--30 - (C3-C.) -cyloal kyl, (-CBSC-) -alkowy, -0- [CH2J-Clt2f*1.
Qy, -0oCFC1, ' -OCF2-CHFCI, (CL-Cs) -alkyl nercapto, : (CL-Cg)

- hydr ozyal kyl die(mlceth%ﬂ)k-oxy C, _-C) -al koxy, (C1-C) - al koxy-
(C -C) -alkyl, (C3-0O -alkylsulflxyl 5 (C, - Cs) -al kyl aul fonyl ,
CL-Cs) -al kyl cgr boayl, oar.bo ar bamoyl , N
Ec- Cs))-al kyl é‘i&%ﬁd% 1 eater “m%%m%’c %‘{‘ og@natdon on)

-aral kyl carbaof 4- chlormmeﬁhypﬁmin@miéarmné Uhaddb){gfﬂywyl ne,

ohlorine: | O OB "AUATSIA odh il 28) KOUbach’pmg, pbealtadd™ O

- al kyl car Banm#fizom Q-&hl?bz)'o-%mqthexmime-z carboxylideaglid Haupyl ,

phenoxy, benzyliexyys NebRe, SEEdn ¥ 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

10 ethyl ester hydrochloride.

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

a) 4-Chloro-3 -methoxypyridine-2-carboxylic acid (glycyl
15 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-
20 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

25 product was crystallized using acetone, m.p. 168°C (with
foaming) . '

Example 28 _
3-Ethoxypyridine-2-carboxylic acid glycylamide

Example 29
30 3-Propyloxypyridine-2-carboxylic acid glycylamide

This Sheet Has Been Replaced
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aino., anilino, N-nmethylanilin., ‘| mer capt o,
phenyl oul f oanyl, pheqyl mul finyl, aul famyl, N (CGC,)- 15

al kyl sul famoyl or NN-di- (Cl1-Cg) -alkyloul fanmoyl, or two adj acent
subutituents together are a chain - 60 - IdR2_ J.-C-CN-CS.CH, where a
Cl M group of the chain in optionally replaced by 0. 8, So, 80 or
MRT, and Exampi#ed3@ a heteroaryl radical can. carry 1, 2 or 3 20
substituents, Y, f8b o} stituent,
fromthe above grogfl @H&ﬂ;& 2- c£ %\fijb?oe‘?%i%dggﬁ%]s' egmsanl ng of
WMN , where i s hydrogen or rret hyl, and I C i8 bensyl, and
25 if 1 and/gy |eahav§ut: LoRPRPL14ind - ﬁfaamxymaleesm (C - C.,)
-aral kyl oxy, (Cs-Cn) -azZyloxy- (CGCs) -al koxy, (C C3LL) - ar al koxy-
(C -C,) -alkoxy or a corresponding radical con- taining term nal

cycl oal kyl groslpg, (1501 samba)li ofl N@aH (60 M, efier aiﬂqeztal:lerbia)r atbrs | added he
formula D

R ave tHe ol RPESLoRs. o8t 20°F, and Rnfld iirinﬂ” o §la® Cglor

-alkyl, (C, - C179 mmed) koRf- @&hyd):oxypyridine -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

10 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.

15 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

20 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

25 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

30 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

35 of anhydrous acetonitrile, and the mixture was then
stirred at 20°C for 20 hours.

This Sheet Has Been Repl
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al kyl or a correspondi ng radical coctaining terni nal Thlssﬁ"e)éﬁia Bl wl

groups, this radical is preferably then a 35 radi cal
- 31- RV and Re are identical or different and are hy ﬂl

ac
(Cs-C2) -aryl, (C-de) -alkyl, (Cz-CLGy1-cycloalkyl, ‘iILO
-al koxy- (C,-C.) -alkyl, (Cr-Cu) -aral koxy- (C, - -aI kyl,
(Cg-Cn) -aryl Olftek%fking&hﬁiy(tredﬁieﬁ witibNa bicarnbhaaeyhomﬁibﬁnal ! y

substltuted( raI ano r _optianall |tut
-aroyl, or ag %&*&d&% diis["@é’qy 4? u:ﬁs% Pég can
be repl aced bypﬁoﬁaptwwb&hwzlhldcmmned Nerr-dmisopropylure@clweﬁé)
- al koxycar bonyl)bgh.@ﬂeda%llowing chromatography on silica gel . (ethyl
5 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.

10 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

15 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

20 (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-
25 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
30 130 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
35 (1:1), and 14.8 g of the product were crystallized £from
appropriate fractions using diisopropyl ether, m.p. 92 to



10~ f i Ito 8§, g in Oor | to (2f+) , *

h in 3 to 6, X in Oto 3, and n is ST‘los“ShéetHasIﬂe‘énReplac
Conmpounds of the fornula | are particularly preferred i
is O, X is O Y is CR3 argl -addl tional Mmlmmmwﬂm d
forma 20 cycl e, m in O, s -
t he substituerg4od.t he a- car bon atom of an a-amno acid, in
particular of a natural L-amino acid or its D-isoner, 25

- is COLH, drogen, brom ne, chlorine, cyano, I\/CC Cd) --
al kyl, (C, -C. )b} aI k%rxs& qﬂ@i tpbynzzlqmymmine(%cmbyxylic acid

al konyl oxynet hyl, - (G C2C) -al kynyl ozyrret hyl , car banoyl, N
(Cl-C1*) -al kyI car baaxs mcl;li)(gg the' above ester were hydrolyzed with
200 ml of a 1.5 N methanolic solution of sodium hydroxide
5 (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
10 _ 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

15 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.

20 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

25 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
30 3-(3-Methoxybenzyloxy)pyridine-2-carboxylic acid glycyl-
amide ' '

Vit W

K2

B



30 al koxy- (C,-C4) -alkyl)carbanoyl, N, N- di Tm?m nReplaced

al kyl earbanmoyl, N(C. -C.)-cycl oal kyl car bam)yl N (C, - l" I
ulkyl

- phenyl car bam)yl N (C -C, ) -phenylal kyI car ba-
N- (CL-C.s)-al kyl - N- (Cg- C, ) phenyl car banoyl ,g
(C -C. 2) -phenyl al kyl car banoyl,

32 - a)\- ( (ﬁh&@oﬂmﬂ a 3¢ w-ddtﬂohwmﬂxy)w:ﬁ@ﬂﬂe-z-
(C-C2*) -al kozycar bon ’é} - al kenyl oxycar bonyl ,

retinyl ozycarbonyl , A‘t - cycl oal koxycar bonyl , (Cs-Cs)

-cycl oal kyl - (C1- Cc) - al koxycar bonyl , (C3-0 - 5 cycl oal koxy-

(Cl-Gs) -al kow BF%Y& a?%@ﬂykxaﬁsiec):wa) ’ lbO ?fa‘:ﬁgxé‘%‘@aﬁ(&rylwere

phenoxy-
- al koxycarbbnyIObM%d aﬂ?neﬁyICOJ-Orless oiddi d'éhiqlh yesstma:leqted thee

manner an defingehdir reaction,RlExi B.4 and(60e mol)eotad AYdroxy-
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

10 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

15 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)

20 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
25 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

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



-
10 Rl . or RWis hydrogen and the other a radical fromthﬂsSheetHaSBeenR

hydr ogen, fluorine, chlorine, (CL-C*)-alkyl,
(Cs-Cs) -cycloal kyl, (Cs-Cs) -cyclo- al kyl - %
(Gs-C.) -cycloal kyloxy, (C-C) - - 64 -cycloal kyl - = -al koxy,

(C. -GCs) -cycloal kyl oxy- (C 15 C, ) -alkyl, (C -GCs). -cycloal kyl oxy-

(C -Cs) -al kOxyyh{r@roxypyridine-Esa:arbyxirmﬁhk;bid( We®e) aliyhdted Gii€tH)

12 e Aty G oA a. 8

-- 1CH2] xC9H( 2j 10- g Fof (oz:elyccpmsmqw eingt?. afsar p@rifigetion by Cs)
-al koxy- (d -Cé),l K oty %m%i hy ab&w-h,ﬁﬁal%ea with &ethﬂgi’ﬂ!

Cl-C ) -alkyl, stitut (
- phenyl al k§1 OzyodiM(gng})x “'PBL'{Q ‘analogy with, le j30a).
(G C.) -phenylsgl bozsf- produck wﬂz@)ﬁbtained (m p.phmmcy (with Hoambhds yl

* -
-<(51ICko>c<:|yL %CCPQZE¥X’-“al % 5281 W%i""hdr ﬁ"éoﬁ ptf"?en %I @%Ozﬁi’g
-al koxy- (C C2gentained appabkjimatebyr25ah of Gehydroxypicdlimis uhs:l.dt ut ed
by 1, 2 or 3 identical or different substituents from
the group fluorine, chlorine, cyano, trifluoro- 30 nmet hyl .
(C-Cl2) -al kylb) (C3-€§2-Phepydpthyl)cxyinyridine-2-carboxylify| oxgcdd
(C -C2) -gpkoxy, (glyc¥l defly?, ewtbb)tBaigeridine carrying them forma
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
15 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
20 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
25 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
30 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
35 sodium bicarbonate were added to this solution. This
mixture was concentrated to dryness and the residue was



7, 8-tetrahydroisoquinoline ring, R4 I's a branched or anbraned

(C1-C3L) -alkyl radical, 35 (C -C)-alkoay-(Cl-C4)-alkyl or a

radi cal of the formul a Z.

EPLACEMANr T SHEET - 65 - 27

FEB1997 * 33- jCHzVQ w CHICG-E

(Z errssaBlized ysingi ankydrounsgthanol cf.38 g Iqi the title

fozggla F compound was obtafned a8 #6dium salt, m.p. > 300°C. < R
Example 34

3-{4-Trifluoromethylbenzyloxy)pyridine-2-carboxylic acid
5 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

10 M.p. 108°C (with decomp., from 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
15 to 4)

Example 37

3-(4-(2- (4-Methoxyphenyl) ethylamino) carbonyl)benzyloxy) -
pyridine-2-carboxylic acid glycylamide
‘M.p. 168-170°C (from dichloromethane)

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

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

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

amide
Exainpie 40
3-(3-Chlorocbenzyloxy)pyridine-2-carboxylic acid glyecyl-
30 amide —_—
This Sheet Has Been R
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R10 R - or a (C3-Cs)-cycloalkyl radical, where vis 0, 125
or-3, wiu O andt can be Oor 1, and in which R Th:sSheetHaBﬁ g and

RV are Identical or different and are hydr og ¢en§ep1aced
chl orine, cyano, trifluoro- met B¢l - ' U"l
(C1-C6) -alkozy, -0- ON2J zCJi Kxaaf i g3gs N-( anoyl ,

N, N 10 Estamp(@l_4ds) - al kyl carbamoyl, N (Cs- Cs) -cycl oaI kyI car ba-
moyl, N (+) - dr % r . '
phenyl al kyl earg Béw&%&%ﬂ.ggwﬂsgihﬂ% yx@.dih@ ﬂgarboxyliubst | ?ﬁtlgd by
fluorine, chl ogilyeylamideyor onet hyl _ or (Cs-Cg) -al koxy, or where
R and ICor R and RW 15 together with the phenyl ring carying
them form napht hal ene derivati ves. If RL or K3 has the
meani ng of (CyFEER=PleHdenoxy, (C, -Cl1) - pheyl al kyl oxy. (C6-Cn)
- phenozy- &C C3) (3akitdAlucrCmethilbenzyloxi) @i itman - dar¥cRy i laeiy,
(C.-C) -cycl oallk | Qxy- d&?‘ C) - 20 al koxy, (Cs-C,) -cycl oal koxy-
(CGC ) -al koxy cycl oal kyl - (C-C4) -al kyl- (CL-C4)
-al koxy, this radical Ls then, especially, a radical of the formula D
@ (D), or  gxample 43

' 3~ (4-Trifluoromethoxybenzyloxy)pyridine-2-carboxylic acid

glycylamide

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

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

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

Example 47 .
20 3-((3-Pyridylmethyl) oxy)pyridine-2-carboxylic acid
glycylamide hydrochloride '

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

25 Example 49
3-((2-Thienylmethyl) oxy) pyridine-2-carboxylic acid
glycylamide

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



if RL or K has the neaning of phenyl, phenoxy- (C-C) - al kyl
(CC-Cu) -phenyl al kyl (C7-Cu) -phenylal kyl oxy- (Ca-C4) -ThlSSheefHaaB IReplace“
(Cs-Cg) -cycloal kyl, (CCCs) -cycloalkyl- (Cl-Cs) -

-¢cycl oal koxy- Cl-C4) -alkyl, (Cs-C$) -aydd-- al kyI oxy-
(C -C,) -alkyl or (Cs-Cg) -cycloal koxy- ' - err])
- al koxy- (C[erEﬂiallIP@ r33 -alkyl, this radical is then, especi al |y,
a radical of tfieeyrdhbaty &Iheiﬂ—éwéﬁb 1icceéﬂ, lycylaide in 1,
2, 3 or 4, wis and t %ﬁ,m xy1 g}gf,Ywmlandt
is 0, or v |sl,2,30r4 W|slt|sl and f is 1lto
4, g |Exdingle 1520 (2f+1), - X is 0 or 1.

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

5 amide

Example 53

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

amide

Example 54

10  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

15 Example 56
3-Methylthiopyridine-2-carboxylic acid glycylamide

Example 57
3-Benzylthiopyridine-2-carboxylic acid glycylamide

Example 58
20 3-(3-Chlorophenoxy)pyridine-2-carboxylic acid glycyl-
amide '

Example 59

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

25 Example 60
3-Phenoxypyridine-2-carboxylic acid glycylamide

Example 61
3-Butyloxypyridine-2-carboxylic acid L-alanylamide



-

10 Compounds of the fornula | are very partlcul arI pre- ~ferred in
whi ch Q in O X is O CR[ueSKe]at Had Been Replaced | s

0,’ A is a-CHerr]- group which can be substlt
met hyl group, B is -CJerr]H _ gg - Rerr] @
(derr]-Cerr])-al koxy, (derr]-derr])- aI koxyrrethl

(derr]-derr exaaigienidoxynmet hyl , retinyl oxynet hyl, N- Jerr]

e bbb s nafh bl s e -

(derr]-Cerr])-cycloal kyl carbanoyl, N phenyl carbanmoyl, N

phenyl - ({ er réxagp r ]33 -al kyl car bam)yl car boxyl , (C[ err]-CJerr]) - 25
al kozycar bonyl’, err]-Cerr]) -alkenyloxycarbo :

I,
retinyl oxycar wnzqumzrqmﬂ% caghoxyl i aaid t%'rwla;nxme -
Cerr]) -cycloalkyl- ((Jerr]-Cerr]) -al koxycarbonyl or phenyl- (Cerr]-

Cerr]) -al koxgcar bonyl , where a phenyl radical is substituted
in the mafh e 4l for Rlerr] and Rlerr], 30 and one of the
radi cal s 3-(3 Jﬁéﬁﬁjlﬁitﬂw)]pﬁbﬂmﬁﬁdm:m rid adiletcyls a

radi cal d fromthe group hydrogen, ((err]-Cerr])-alkoxy,

(C[err]-C[err]a)qi e cycl oal kyl oxy, (dJerr]-derr])
-cycloal kyl- (Cerr]-Cerr]) -alkoxy,

Example 65
4-Methoxyisoquinoline-3-carboxylic acid glycylamide

10 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) -

15 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).

20 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-
25 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).



-O.[CHerr]][err]-Cerr]Herr]Ferr], (Cerr]-Cerr]) -alkoxy-
(dJerr]-err]) -al koxy, 35 substituted (Cerr]-Cerr]) -phenoxy,
(err]-Cerr]) -phenylal kyl oxy, : (err]-Cerr]) -phenoxy-
(Cferr]-Clerr]) -alkoxy or (Cerr]-Cergd)--phenyl-

- 35 - al koxy- (Cerr]-Cerr]) -alkoxy, where an aromatic

ragi cal is f Thé UbS tleukesipbynd, whﬁlsObb'i:aJiM |h;alhgur¢nﬁ:mgenthe
substituents ron1t eIl ori C

trifluoromethyl, %F ??]mgf%¥¥ e%fk {§arr](%fq?r1?&3 ‘hydro-

al koxy or (C[err] C#hlo#;c ackéhyloxy, and Rlerr] 1is a branched or
unbranched (Cerr]-Cerr]) -aIkyI radi cal or a radical of the
formul a z, é err]]lerr]- C&[err][CH[err]][err] E

(2) Examples 66 to 76 were obtained in an analogous manner

5 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 ‘
10 4-Propyloxyisoquinoline-3-carboxylic acid glycylamide

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

Example 69
15 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

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

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

Example 73 o
4-Benzyloxyisoquinoline-3-carboxylic acid glycylamide
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where E is a substituted phenyl radical of the 10 fdr rruI a F- 'er'r

or a (C(Jerr]-Cferr])-cycloal kyl radical, where BenR la
3,>win O, and t can be 0 or 1, and . in vvhlchR[ ”I

Rlerr], Rerr] and R err] are identical- &0 - diff
hydrogen fluorine, chlorine, 15 cyano, trifluoronethyl,
(Cerr]- C[err]qulﬁ 74 (derr]-Jerr])- al koxy, -O

[CH err] ][ err]g{xduiciyn dﬂz@ﬂfa]xy)NS (6517 - leetiranyidroiadgd iraslite -3 -

I di b I
g%l oal ky:\lcal\tl-r %ﬁ)‘éﬁ%*\i‘]‘ (%Bém%‘gagl gm)%ocar- v (derrl- CLg;\H )

substituted benzyl radical, and f is 1 to 4, 20 gis Oor 1to
(2f+1) and x |£ 0‘(& ' Conpounds of the fornula | are particularly
preferred in

5 7- :Bromo—-l-methoxyzuoquinoline -3-carboxylic acid glycyl-
amide

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

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

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

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

Examples 80 to 91 were prepared in accordance with the
20 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

25 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-

30 chloric acid and then concentrated in vacuo; the water
| was removed azeotropically from the residue using ethyl



“in o, X is o, 25 Y is errj, —

(B? is -Cderr]H, A is a-CHerr ]CBEJI’ ou]p, his Shie? HasBeen Replaced
- 36- Rl err] is hydrogen, (Clerr]-Cerr]) -alkoxy o m]ﬂHm II”"
[CH err]][err]-Clerr]Herr]Flerr], E[err] i's hydro
(derr]-Cerr]) -alkylcarbanoyl, N ((C['e7 Clerr])- al koxy-
(dJerr]-(er r] I g ﬁ

car banoyl , % %rLfEF élf‘erré? %:f/ié%%ll-‘%ﬁ célhr r?tz]ﬁ Uﬁ}:h Fk:h&bol and
car banoyl , N—ph&h B- migtane] W rqqncentinal mees e)owya crystal-

(derr]- C[ err] ii‘z@ldk%‘@ﬂﬁﬂ Qﬁ%hy]( Ce€hér: CROM iy walree B tudiséd POBY ke
retinyl oxycar bggbp err rr]) -cycl al ox car bon

derr]) -cyclo °?EP@F1“]1 PR ?P"’ar‘t&%nyFin%:EFéPﬁ] -
5 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-(((1-butyloxy)carbonyl)methyl) émide,

10 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,.

15 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
20 diethyl ether, hygroscopic).

Example 81

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

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

25 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

30 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.).



d err]) -al koxycarbonyl, where a phenyl radical is This Sheet/HastBeen Repldcelly

1 or 2 identical or different substrtuents

fluorine, chlorine, cyano, trrfluoronethyl

-atkyl, (derr]-Cerr]) - al Eylo

(derr]-Cerr])-al koxy, and R err I n hydrogen (derr]-derr])
-al koxy or (( r] Y Lhle.

Clerr])-al koxys vvhe?éﬁélél:ie1 5 5 ieﬁghgé#ré égﬁtgs kfe?%?arb gF’re]

i s hydrogen, R[err] is a branched or unbranched (C[err]-Cerr])

-al kyl .radi cal 37051 of thionyl cﬁlgrﬂhéﬂ)@gtﬁ]('of aghKpdros GhIeRGEbrm
radi cal : sti tuted gﬁelhi radr als fromthe_group flu- 20
orine, chlorifed Eyanﬂ PFrFPHo@ Fhyt forpani, ?]"’ff%r?ﬁ‘ ed to &0°C,

al kyl, ((err]whiker ]s);uahhgxyandOv B@I[efri:l]xéeﬂstS[ptdﬂdd[:erwéféethén N-

Sz(a:l[:a;lr!:arb rr] %ddﬁg ("e[ (—E‘ﬁnoné éé/ gﬁlga%Fﬂ‘)‘u}gycF@% %yi[r Y :%% or

N-(+) -dehydroaheat §t::.rred at 60°C famianduatbexy60 midutess andp sfterin 0

or 1 to 25 &6bivdre lana ss wéte (QEstPifHER !
are preferred to t éj%'est %r g’e:cren erc;%@ﬂ%d é jCT)a
X is O n vacuo, dichloromethane was added to the residue,

and the N,N-dimethylformamide x HCl complex was filtered

10 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-

15 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

20 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
25 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
30 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-

35 lution); 255°C (decomp.).



30+ Y is CR err], m 1s 0, A isa-CH[err]-group,

S iIs -CJerr]H - Rerr] i s hydrogen,

- 37 - Rlerr] is hydrogen, N-(C[err] C err])-al kyl car banoyl ,
N((Cl[err]-Clerr])- al koxy ér]_ Cerr]) -alkyl) carbarmyl
N- cycl ohexyl car - banmpyl , N—phen? ear banoyl, N (phenyl -
(derr]-derr] al - r

cases, the phe é{/l SBXLLthyl 3(1m etﬁ:oﬁ%%@ggaﬂie # u&(;%?%gbzs’% % ?uen
(CJerr]-Clerr])-  Example 99#kyl substltuent or (derr]-derr]) _al koxy
substi tuent, carboxyl, (Cerr]-Clerr]) -alkoxycarbonyl,

- -alk | -
(Cerr]-Clerr] )e) 4 §SMbthoxycarbonyl -3 -methoxypyridine-2-carboxylic

acid

5 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

10 _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
15 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.
20 108°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

25 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

30 5-(3-Pentyloxy) carbonyl 3-methoxypyridine-2-carboxylic
acid glycylamide _
-
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oxS/car bonyl , retinyl oxycar bonyl , (derr]-d err] ) cI o-

al koxycar bonyl or benzyl oxycar bonyl , 10 R err Replaced '
(Clerr]-(err])-al koxy or 2-(cyclohexyl)ethyl - e of
the substituents R err] and Rerr] is hydroge
is a branched or unbranched (Cerr]-CeTr '” = al kyI radr cal

benzyl radical _whic substrtuted once by flu- orrne

chl ori ne, trrfmﬂﬁtﬁ§ (Jerr]-derr])-al kyl or

(Cerr]-derr]5- Wblohyxyloxycarﬁtmbtﬁnhebhomyridm2I-alfbmhysbic

preferred to t degree I n which Q Is S, 20 X
s O Qgid g&rgig?iak s O, A is a-CHerr]-
group, B is -CJerr]H,. 25 Rl err] i s hydrogen,

Example 84 ' '

5 5- (n-Butylaminoca.rbonyl) ~-3-methoxypyridine-2-carboxylic
acid glycylamide

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

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

a) 5-(Cyc lohexyiaminocarbonyl) -3-methoxypyridine-2-car-
boxylic acid
15 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) .

20 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)

25 ¢) The colorless crjrstalline 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).

30 Example 87 .
5- (Cyclohexylaminocarbonyl) -3 -ethyloxypyridine-2-car-
boxylic acid glycylamide



Rlerr] is hydrogen, N~ ((Jerr]-Clerr]) -al kyIcarbarmyJ,Hj ' _
((derr]-derr]) - al koxy- (Cerr]-Cerr])* 245 (32
N- cycl ohexyl oar ba- noyl , N-phenyl car banoyl l | Il :
(err]-Cerr])al kyl) - car hamsyl., where, i

cases, the phenyl 30 radical can carry a fluorine substituent,
(Jerr]-(err] gexemple 88 al kyl substituent or ((err]-C(err]) -alkoxy

bstit t, _ - - a b I
e e | 5 (S Aapypf TSRRYY) wat oA 13- SRS R PR -
(derr]-derr] carbmtyddidk-acid glycylamide/car bonyl or benxyl oxycarbonyl,
- 38 -

rr Is hydrogen, ((err]-Cerr])-alkoxy or
2- (cyol ohexyl )_Examplegf et hyl oxy, where one of the substituents
Rl err] and 5 erf-{ {(+9 -Dehydroabietylaminocpy d) -3zmethoxypyridine-~2-

Rlerr] is a brqmﬂi&rwﬁ\w*ﬁﬂdg-qerr])-al kyl radical or

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

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

b) 5-((+) -Dehydroab ietylaminocarb_o_ny_l )-3 -me ‘t:'lhoxy-
pyridine-2-carboxylic acid (glycyl ethyl ester)
amide

15 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 v}as obtained by hydrolyzing the
above compound in analogy with Example 90 d),

20 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

25 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
30 reflux for 3 hours. Half of the methanol was then
distilled off in vacuo and the residue was introduced



5 a benzyl radical which in substituted once by flu-
orine, chlorine, trifluoronethyl, ((err]-Cferr])-alkyl or

(Cerr]-Cferr]) -alkoxy. The conpounds of the fornula | are
alsso preferred to the hi ghest degree in which 10
Q is S X is O \ |§CR[err] A

< hydrogen | 1ntd400 m1 qf fde waters My frYALAkYing epidne) wan

- al koxycar bonylfiltered off witlR gsuction andyeasied K witlh water; the

2R([)errll'he l:grrgoune?lﬁwedhe % or WUWS:(%E%M?% éﬂk) s?k:ﬁ%htﬁa | Qﬂueous

hi ghest degr ee goluftiiath of Na bicarbonate andcthds mixture was extxacted O
Y is CRgerrlewitewd tl 80 nli 8£ gt RIS omethane on e&eh d¥casiidh;0the

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

10 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 -

15 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

20 (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

25 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 30 minutes, the mixture was concentrated and dissolved 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.

35 110°C (with foaming, sintering at 75°C). -
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is a -CH err]-group, B Is -CJerr]H,
R[err] and R err], together with the pyridine carrying them form

an i soqui noline ring havi ng an unsubstituted benzo - 30
noi ety, and Rlerr] is netﬂy The
compound of the fornula | is also preferr to the hlghest

degree in whic . _ _

T30- X Qs OQ) 55 0((2, &{grl oroﬁﬁe%l)etharl)ami:/&o)carbonyl) 3

-CH err]-grou methoxypyridine-2-carboxylic ac glycyl ethy

[ ] - group, h dine-2-carboxyli id (glycyl ethyl
ester) amide-

In analogy with Example 90a), 3.2 g (10 mmol) of the
5 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
10 171°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.

15 Example 91
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

20 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-
25 amide

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

Example 94
30 5-Cyclohexyloxymethyl -3 -methoxypyridine-2-carboxylic acid -
; glycylamide

) Thls Shevr +ias Beén R lace
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5 B Is -CJerr]H, Rlerr] is hydrogen, Rlerr] and Rerr],
together with the pyridine carrying them form a quinoline ring
havi ng an unsubstituted benzo noiety, and 10 R[err] is nethyl.
The invention al so enbraces prodrugs for ng_conpounds of the formul a
(1), which prodrugs bring about an inhibition of coll agen biosynthesis
in vivo by libiﬁ&ﬁ+ﬁﬁ% ounds of the formula | or their salts. 15
Finally, the infnvention al so enbraces prodrugs which, by | i berating

conpounds of t Be (SoMathylbutyl)iexymeddyils 3 -methoxypyr tdine - 2wearboxdyliior v

effect in vivo QR 4mide hydroxyl ase. Prodrug groupi ngs are
chem cal groupg'whiéﬁ?*?ﬁ'vivo, 20 - are converted into the

car boxyl ate group of the conmpounds of the formula I, and/or -

can be cl eaved gxatipld@eni de N at om and/ or - can be converted into
a pyrldlnesrln%LBenzyloxymethyl—B-ethyloxypyridine-z-carboxylic acid

glycylamide

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

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

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

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

Example 101
20 3-Hexyloxypyridine-2-carboxylic acid glycylamide

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

Example 103
25 3-(4-Propylbenzyloxy)pyridine-2-carboxylic acid glycyl-
amide |

Example 104
3-(4-Butyibenzyloxy)pyridine-z-carboxylic acid glycyl-
amide :

' This Sheet Has Been Replaced
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Those prodrug groups which are suitable are known to the 25 person skilTed

in the art. The foll ow ng prodrug groupings recei mssl&éttHaEBéeaR laced

menti on: for the carboxyl ate group, eater groups

hy'dr oxynet hyl groups and al dehyde groups, d their If

the pyridine N atom N-oxides and N - Kyl derlvatl

pyridine ring, 4- I hydr opyri di ne derivatives

t et rahydropyri (#:F%mple uagri vatives.

-40 - The 3 niénteot -Butyldbenzyldxy)pyr bdinenlogadboxlyliie acid
glycylamide :

Exampies 106 to 188 were prepared in analogy with
5 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
10 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-
15 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
20 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
25 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

30 acid under esterification conditions (methanol/sulfuric
acid) and after working up (washing with water and
extracting with ethyl acetate).



fornula |, and also the physiologically tolerated salts, for inhibiting
col | agen bi onynt hesi s. The invention relates to the use of conpounds
of.the 5 formula I, and also the phymologically tolerated salts, for
i nhi_bi ting prolyl-4-hydroxyl ase. Thgqi nvention also relates to the
use of conpounds of the formula I, and al so the physiologically

tolerated saltg) _ s j@tnBipalfb i‘-ﬁ’b%ﬁﬂﬁﬁéﬂirﬂfl-pi?gﬁy?&%fb Eﬂgiﬁe-

di seases. 10 The I nventTon a relates to the_Us€e 0 npounds of the
formula I, and al sozt'ﬁ’érbl?ﬂ’llé-l"ogﬁ—'é- I(glyeyd, pedgydaesser) amide produci ng
a pharmaceutical against fibrotic diseases of the liver, the | ung and

e ST or Bsdool S D S AE AEIS 5 St 05 SRR SR SECAT 19
- particular, towase addedusds a2 g (12hemicd)mof théombese adiester in
fi brosupprgsm %S ﬁqe%tf's'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

10  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.

15 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

20 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
25 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
30 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

35 diisopropyl ether). —_—
This Sheet Has Been R
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The invention also relates to a process for preparing comnmpounds—of—the
formula I. 20  The conpounds of the fornula I, in Whi cfsRneet Bas Ben Re laced

substituted al kyl ene noiety, Bis CJerr]H Y is CR[err] an
1, are prepared by il.) Reacting %_rl di ne- 2- car boxyl "IHH,HH’M’IL F
formul a : Il (Rlerr] is H wth e am no esters of 5

1l to formt hgeq @9t ers of the formula IV, or _ |2) React i ng
pyri di ne-2-carboxylic emers of the formula Rlerr] is |ower

al kyl ), under SriEhoxyrardeny 3 - (2-meth¥1 :ﬂmmgﬂexw@%##%ﬁeb
conpounds of tRebbRs T4l alcd glycylamideand

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

Example 109
5-Ethoxycarbonyl-3-ethoxypyridine-2-carboxylic acid
glycylamide

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

Example 111
S-Ethoxycarbonyl-3- (2-propyloxy) py_r:l.dine -2-carboxylic
15 acid glycylamide

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

Example 113
20 3-(4-Chlorobenzyloxy)-5- ethoxycarhonylpyrldine -2-
carboxylic acid glycylamide

Example 114
S-Ethoxycarbonyl-3-(4-fluorobenzyloxy)pyridine-2-
carboxylic acid glycylamide

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

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



- 41 -

enters of the fornmula IV, with, where appropriate,

i) Iliberating the conpounds of the formuta I fromtheir

of the fornula IV being prepared by al kyl atio 0
formula Vwith Rerr]X 5 and, where appropriateaj “mw

conpounds of the Formula IV being convet t¥4&, -
NR , into the

- al kyl

or

ben

i r*\dii]ﬁ N- oxi des V' (Rlerr] is ((Jerr]-Cer
zéﬂ‘%ﬁ L latter bei ng hydrolyzed to formthe

This Shekt Has Bka Regrpdunds

f the
or

r1)

pyri di ne N oxiSleEthbxyearbonyli+{i- (o (RHpropyl( Bemzyloxylpyridine-Schene

1 [err]

carboxylic acid glycylamide
Example 118
3-(4-Ethoxybenzyloxy) -5-ethoxycarbonylpyridine-2-car-

- boxylic acid glycylamide

10

15

20

25

30

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)pyridine-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



10

15

20

25

30
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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.

vglycyla.mide

Example 133 _
5-Carboxy-3- ((4-trifluoromethyl)benzyloxy)pyridine-2-
carboxylic acid glycylamide



Rlerr] is Hor ((Jerr]-Clerr]) -alkyl,
-42- Rlerr] is H ((err]-Cerr]) -alkyl or benzyl, X is a leaving

group, in particular halogen, s err] M or Osd err] phenyl The
met hods of carboxyl activation and the condensation 5 reactions known
from peptide chem stry are suitable

(reaction il):

in the artExampdead3tni noyl chloride, oxalyl chloride,

-pBécesses for the anide formation

The substances which are known to the person skilled

chloride, chl osetakrtiy-36( (4 tyrfluerohkebhoxy)benzyloxy) pyridine-2-

10

15

20

25

30

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-2-carboxylic
acid glycylamide ' -

Example 143 .
5- (3-Pentyloxy) carbonyl-3-(2-methyl-1-propyloxy)pyridine-

pi val oyl

2~carboxylic acid glycylamide
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10 « carbonyl dii m dazol e, can be used as reagents for the -
acid acti vgt ion. The activated derivatives gf the co This She 15}-fa? é% pacd
formula Il are prepared in situ and then reacted with Elﬂ I"
derivatives of the fornula 111 15_ _An exanple of

condensing agent is the conblnaflﬁﬁ of

N, N - di cycl oheygyl cat bodi,i,m de/ N- hydr oxy- 1H benzotriazole and
N—ethylnnrpholﬁ%gﬁpig Eh4 Sui t abl e sol vents are dichl oronet hane,

tetrachl oro- 8- (3n59hunh°x1hm9¢qunla§e$3ﬂ@h?ﬂ?hﬁbtbmtwl@nYthe#diaeFa- 20

hydr of ur an, d'EEEQQS$§§E§Beacld4 ?éyggﬁidgcetonltrlle

N, N- di net hyl f or mam de, "N, |net cetam de, dinethyl sul f oxi de,
ni t romet hano and/ or pyrldlne The conpounds of the formula I, in
whi ch R[err] agﬁ ger L48re hydrogen and R err] is a carboxyl

ano

substltuen sjltuen est.er bgti t uent -re
pr epar ed a &f% %%ﬁgngg %ygﬁgygcarbonyfséﬁgmg aylfc
illustrates thacﬁdegiyeylenldb t he conpounds of the formula Il in .
which R err] is a carboxylic acid

Example 146

5- (3-Pentyloxy) carbonyl -3 -propyloxypyridine-2-carboxylic

acid glycylamide

10 Example 147
5-(3-Pentyloxy)carbonyl-3- (2-propyloxy)pyridine -2~

carboxylic acid glycylamide

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

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

Example 150 ]
20 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

25 Example 152
5-(3-Pentyloxy)¢arbony1-3-((4-trifluoromethoxy)benzyl-
’oxy)pyridine-z-carbpxylic acid glycylamide

Example 153 _
5-(3- Pentyloxy)carbonyl 3-(4-(2- propyl)benzyloxy)-
30 pyridine-2-carboxylic acid glycylamide



substituent, or its derivative, and R err] and R errj—arehydro-— 30 gen.
The 3-substituted 5-carboxypi di ne-2-carboxylic esterﬂSSheetHas@‘ee&ﬂslagegrnul a

XI* and their isoners of the formula Xl|

- 43 - ‘are prepared fromthe pyridine-2,5-dicar bom I]Hlm ﬂﬂﬂmul

the formula V1. The oxi dation of t'h@spy'rl di ne- 2 es of

t he formula VII is described in J. Chem Soc. Perkin Trans. 5 2, 1978,
34-38 and in JEXgmpleraf o5 (1960) 565 to 568 (ML. Peterson).

The hal ogenati @+ «Mﬁuﬁmwloﬁy)t—m (By-pedityd oity) cattbonylpyrdidiides 2-
formula VIl with rkyé c&gq@;ﬁi&g reac- tion of the
es

3-chl oropyri di nearf I"car boxyl

Example 155
5 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

10 - 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-
15 carboxylic acid glycylamide

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

Example 160
20 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

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

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



10 ~ (formula IX) with alcoholates (Qis Oor S) can be .- ~carrred-out. in

anal ogy with the process described in the pat ent specnﬁgsha&nmegtk R&d
651 (LONZA), where Mis a singly charged or doubly cha

preferably fromthe first or second maq ' group of the wlmglmmgimm
system In anal ogy with the known IM‘terature (CA v

68 840 h), the #;gﬂggls of the fornula XII are pre- pared, under
hydrol ysis conditl sé éromthe substituted pyri di ne- 2, 5-di carboxylic

di esters of t h@fﬂﬁﬂm&wenzﬂ@ma%dﬁl%mdmgﬂmmi@e% ts,

J. Delarge in: carbBRAIRCEMA Qv Padhde/et i ae 44, 637-643, 1969, repre-
sents anot her process for preparing the conmpounds of t he formula Xl

fromthe diesters of the formula Xb. The conpounds of the forrmula Xl
t hus obt aj ned aﬁ:ﬁﬂ.éemsed with the am no esters of the formula Il to

form the e forrmula |V ( ne .2 T
pyri di ne- 2 g(;ar ? %q'e‘ﬁ?ﬁf’ r&ﬁ?é’@ﬂ t'gs' éfbﬁﬁ?tglc’xfyc}r%ré%nﬁéﬁ De
pr epar ed, undercaashmli@acnidl glyefrlamide tions, from substituted
pyridine-2,5-dicarboxy|ic aci ds
~ Example 166
5- (4-Heptyloxy)carbonyl-3-(4-(2-propyl)benzyloxy) -
pyridine-2-carboxylic acid glycylamide '

10 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
15 acid glycylamide

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

Example 170
20 5- (5-Nonyloxy) carbonyl-3- (4-(2-propyl)benzyloxy)pyridine-
2-carboxylic acid glycylamide

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

25 Example 172
3-Benzyloxy-5- {(geranyloxycarbonyl)pyridine-2-carboxylic
acid glycylamide

Example 173
3-(4-Chlorobenzyloxy) -5- (geranyloxycarbonyl)pyr:l.dine-z-
30 carboxylic .acid glycylamide



30 -of the fornula Xa (see CA: vol. 68, 1968, 68840 h). Th:sS&gtHale@lRe placed

conditions are, for exanple, esterification with nmet h
presence of sulfuric acid, it being necessary to choos "”,M

time so that conplete

' _enterification to formthe diester prod-uc% o'nlytakes ' placetoa
secondary extw jhat the diester products can be separated off
~as by-products. e conmpounds of the formula XI are converted with

anmines 5 or a?cbﬁoﬂupﬁpbww Hndgeranierysasbeay ey eidine-2-

formula XIV (SsdeexyPlic acid Jlhwéelamedéhen hydrolyzed to formthe
conpounds of the

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

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

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

Example 178

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

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

Example 180
20 3-Methoxy-5- (retinyloxycarbonyl)pyridine-2-carboxylic
acid glycylamide

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

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



foroula Il (Rlerr] is H), which conpounds are subsequently ~ reacted in
anal ogy with Schene 1. 10 Schene 2 [err]
- 45 - Schenme 3 [err]

- 89 -

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

Example 184
5 3- (4-Fluorobenzyloxy) -5- (ret:.nyloxycarbonyl)pyridlne -2-
carboxylic acid glycylamide

Example 185
3- (3-Methoxybenzyloxy) -5~ (reti.nyloxycarbonyl)pyrid:.ne-z-
carboxylic acid glycylamide

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

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

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

Example 189
20 5- ( ( (4-Ethoxyphenyl) amino) carbonyl) - 3-methoxypyridine -2-
carboxylic acid glycylamide, analogously to Example 191

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

25 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 R
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The 2-hydroxynet hyl pyridines of the fornula Vlia, which . e i L

EP- A-0 304 732, EP-A-0 321 385 and EP- A- 0 208 452, TeYr i

intermedi ates for preparing 5 derivatives (Rlerr]) whic : m

in the 4 position. Schenme 4 [err] - 90 -

derivatives of the formula Vib were al so obtai ned i n an anal ogous

anner, as deSCi.Ii)eéi (thMéf) 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

5 of product were crystallized using diethyl ether (m.p.

138 to 141°C.

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

10 100 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) -
15 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-

20 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

25 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
30 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



dogunent s. 10 The conpounds of the formulae Via and VIb were reacted

with an oxidi zing agent, preferably with KvnJerr] in aqueous al kal i ne
medium to formthe pyridine-2-carboxylic acid derivatives of the
formula Il (of. Schene 4). The prepgyation of substituted

pyri di ne-2-carboxylic 15 acids is, for exanple, disclosed in DE-A-353 046,
and for 3-d faa(tjypr&amﬁoasﬁapunédh&aeausaamakbﬁ aasﬁs%@ﬁ fi:o?éﬁ; n

t hyl ph d. Che 19
gg ylp8en0xy)li)¥{‘¥}9|2§?398%lr OéX— o5 1%%':1(: acid '\ﬁhen t:he solution was
- 46 - 3,doclied hwxyhy&icél,nesnaﬁgfbw(ythe titllei omhpolind dadBal-
lized, m.p. 230°C, sintering at 193°C.

5 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-
10 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)

15 Example 195
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
20 5- (N-Benzyl -N-methylaminocarbonyl) -3 -methoxypyridine-2-
carboxylic acid glycylamide

Example 197
5-Farnesyloxycarbonyl-3-methoxypyridine-2- carboxyl:.c acid
glycylamide

25 Example 198
5-Geranyloxycarbonyl - 3-methoxypyr:|.dine -2-carboxylic acid

glycylamide
Example 199
5- (Farnesyloxymethyl) -3 -methoxypyridine-2-carboxylic acid
30 glycylamide —_—
This Sheet Has Been Rep
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1974, 17, pp. 172-181, French et al.; and for 3-nethyl -

t hi opyri di ne-2-carboxylic acid and 3-bensylthiopyridi ne- 2-carboxylic
acid in J. Med. Chem 1974, 17, pp. 1065- 5 1071, Blank et al.; and for
3- et hoxypyri di ne- 2, 5-di car - boxylic ggid in CHPS 658 651. The
conmpounds of the fornula | are inhibitors of prolyl- 4- hydr oxyl ase. The
i nhi bition of ERaSptBZEOO Was determ ned as descri bed by Kaul e and
@unzl er in Anngl 0 Biochem 1 219 o 297 90) he noyel
conpounds of |t B (FBFRBYYORVBRLEELY -3 SRaEhPRTPYLaTRE) RacarbOrY e RObRr 1 os
and exhibit, iglpeylamider, antifibrotic activity. The
antifibrotic effect can, for exanple, be determ ned 15 using the nodel of
carbon tetrachl oride-induced hepatic fibrosis. For this, rats are
treated tw ce Bxauplen20a CCl4 (1 m/kg) - dissolved in olive oil. The

substance 5 sURGeAnyS8icyd G101 HeRhedyEgrlMinbNOL8a2BBAQRH 2! CagYAn

tw ce a day, per ntraperitoneally -"dissolved in a suitable

tol erated soIvSﬁYcY#ﬁ@iéftent of the hepatic f|br05|s i s determi ned by

hi st ol ogy, and.the proportion of collagen in the liver is analyzed by

means of deterExample 202
5-Retinyloxymethyl-3-ethyloxypyridine-2-carboxylic acid

glycylamide

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

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

Example 204
15 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 -

20 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)

25 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.

30 157-159°C.

This Sheet Has Been Replace
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m ning hydroxyproline - as described in Kivirikko et al. (Anal .
Bi ochem 19, 249 f. (1967)). The fibrogenic ac- 25 tivity can be neasured

by the radi oi munol ogi cal deter- nination of collagen fragnments and
procol | agen pepti des in the serum :%trus nodel , the novel conpounds
are active at a concentratlon of froMm3 to 100 ng/kg The

fib ti t d d

Hoter o maci oot | 1 a%Y 3 aE BRtipBlngY wh 8 SELITRES by hodpciliiig 1.2 ¢
the N-termnal or Cdferthenabove eahegss|ath iZ0PE dasding 300 ol xferm tJypiN Y
(7s collagen or méﬁi%al\i&%éfaﬂw%fr§baihﬂ hArd&%id®, Followity

this purpose, measurements were
-47- concentration in vacuo, acidification to pH 1 took

5 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

10 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

15 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

20 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
25 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-
30 pyridine-2-carboxylic acid N- (carboxymethyl)amide
—_—
This Sheet Has Been R,
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concentrations of hydroxyproline, procollagen III | d
col l agen and type |1V collagen NC in the |iver EﬁséﬁhReﬁc ts
(control) 5 D) rats whi ch were adm ni stered carbon

(CC[err] control) c) rats which meresflrst adn1n| and
then a novel conpound (thls #e3t nethod in descrlbed by
Rouiller, C., §§BEE'- mental toxic injury of the liver; in The Liver,
C Roui | | €T, gF.£9P 5. 335 to 476, New York, Acaderi ¢ Press,
1964) . Pl (Aol 1lcOetatiniy tohenyd ) apd nteacbonydd -t3c-nethoxyve

in the foll oW Bgr3¥IL@IB-carbesxylkihakid N (@ard %E?hh 19 la¥digd hydr oxyl ase
I n vivo: BY This nodel is uSed to dennnétrate he ?34|1|tﬂtion of
prol yl - 4- hydroxyl ase in vivo. For this, rats of both sexes (healthy or
w th induced hgraipd.ef Ri0LosSi s) are adninistered (intraperitoneally,

I ntravenougly gt pE[s 0L -3 ey iy PSS SIS od 88598 ) LIC £OLRSSRON N0

pyridine-2-carboxylic acid N- (carboxymethyl)amide

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

10 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
15 acid N- (carboxymethyl)amide

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

Example 214 .
20 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

25 Example 216
5-((1-Hexadecyloxy)methy1)-3-methoxypyridine-z-carboxylic
acid N- (carboxymethyl)amide

Example 217
3-(4-(((+) ~-Dehydroabietylamino)carbonyl)benzyloxy)pyri-
30 dine-2-carboxylic acid N-(carboxymethyl)amide |



and, after this, are given [err]CGL-proline (250 [err](err]/kg. of

bodywei ght), which is adm nistered intraperitoneally. There then

foll ows a second intraperitoneal adm nis- tration of [err]C L-proline
(250 [err]ferr]/kg of bodyweight). 25 Finally, the animals are

exsangui nat ed under pent o- bar bi t al” &Testhesia and the livers renoved.

fractional ammdh uméil{ Gtk BeBRREPRRLeRY tomion) Farnty L BRI iy <ned

protocols (Ref. 1 arkeridend hmaspobtaindd SHom 4-chioxmiedtdgeibeneo ity dicdld/zed

and the content of | | ' a rr p b e MBS
determ ned by neans ag& ?") dg%yﬁgngglgéiég%g*n%glgé Elgl[pﬁg i|"(9):tr)1 %?(%hgnge
chr omat ogr aphy. ethyhiscetatefheptane - @+l oxyl ase i s shown by a
decr ease in t he guot i ent [ err] G hydroxyproline/

[[err] C hydroxy- 35 o) jnetlerr]Cprqlineg]l. ., 2,2 -Dipyridyl is sed
as the S @f er &'c&'s%é’ﬁ?@é‘JdFP?%ﬁyﬁ]ﬂﬁiF%c‘ng% ul%ﬁ’é’&mli -
' pyridine-2-carboxylic acid N-((ethyloxycarbonyl) -
methyl)amide, m.p. approximately 80°C (amorphous

substance, from ethyl acetate).

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

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

15 a) 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).

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

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

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

e) The title compound was obtained by hydrolyzing the .
above ester, m.p. 106°C (from ethyl acetate).

This Sheet Has Been Replaced
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- 48 - col  agen production in vivo in nornal
I nvest. 78: 333-339 and 2: Qgata |I., et al. 1991, M nor contrlb i.on

ratsT_Jr_QLLnﬂ—————————

: laced
hepat ocytes to col | agen production in nor mal and ear rs
Hepat ol ogy 14: 5 361-367). I nhi bition of prolyl- “‘e
cell cultures: The following cell 1 S are used f

hydr oxyl ase in cell cultures: hbrnal human
5§%P£b£ Fék rat liver 10 epithelial cells, (ref. 1) and

primary fat st05+hg(éeKlsButyldhyyphenylﬁanﬁnQNuirbdnylxRi chloropyri<cel | s

i nhi bitors
skin fibrobla

are culti-

the col |l agen mhl
nmet abolically Iabelled mnth 4- [err]H—L prollne and 15 [err] Cproline.

influence of thg) tesﬁeﬁﬂ?it§ﬂ££§béﬁ&1§5bhloro§§iﬁ éﬂzraakﬂa Xy Pat Wk
col | agen |s then deter - arg§ qép N accordgnce Wi tggﬁgethod of

Choj ki er etSal
substance. (1.:

Bl omhoff, R

10

15

20

25

30

G.05-LBchley DiE°5058 A1 (LODLOLPAL ey abiigesare L1,

I'S ne heS|ze duri period in

Prep ADHG¥ | ¥y F

Schr pggecW £fréfickguebus ﬁ?hheéﬂlofﬁclﬂaﬂd)ZO | nducti on
gl ut am ne synthetase i n periportal hepato- cytes by co-cultivation
with a liver epithelial cell line, EBur. J. Cell. Biol. 53: 35-41; 2.

b)

c)

d)

e)

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).

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).

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).

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

The
the -

t MePref82nce

of
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/ .I
Berg T. 1990, Isolation and cultivation of rat liver  steld.afrepldfls,
Met hods Enzynol . 190:.59-71s and 3.: 25 Chojkier, M
Bat eman, J. 1980, A new met hod for determining th \ﬁﬁﬁ \ l'ine
hydr oxy- | ati on by measuring changesgin_the ratio :
[[err] C] proline in coll agenase di geg?s, Anal . Bi ochem 108: 385-

393). 30 Thfnﬁgrrpﬂ%]dqnff deeafor &@oéhf\aj\ﬁiflige &c{%ﬁja' ndm@h%apﬁgii-

in the form of “pharnaceuti cal preparations, I ch [
conpounds, wheeryappldpneaprecdpitate wpshtakenrupein dichlonemetbane;cal

exci pi ents. Theneoghatpes1¢ad hecss£al dbhs £iltdPel GEFand Rhet¥a@fRhfe! N
the form of pharmaceuti cal \%31’ Brepar ati ogg %@{éih contai n_these conpounds
h t

in a nmixture was crygtppdiz alpgaPfat e GeHRANRdy - Ror 88 C
- 49 - 5§ 157°C. '
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

10 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-

15 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

20 3-(4-Chlorobenzyloxy)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

25 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

30 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



exci pient whic
adm ni stration
| ‘act ose, starc
gl ycol s, vase

orally in

to 5 ny/ kg/ day,
pref erably of

: : Thls Sheet Lias: 1.:
h is suitable for enteral, percutaneous or ey
, such as, for exanple water, gum ar abl "E

h, magneni um st ear at e, t al c, vegetable

aced

Iene

ine, 5 etc. For this R pose, they can be adm ni stered

dozen of fromO.1 to 25 ng/kg/ day, preferably of froml

OF NAIYUAE &t:' ﬂodﬂéeSfﬂSmf %Iapartmuogrhlo?% @Qg‘iay

from0.01 to 2, day, Ln

1.0 ny/ kg/ day. The X@Egebtajne ed” %Hsbyﬂé"’iliﬂ?liﬁa‘se’?i 3 nEeQr et%sébm’len
many cases, how canpyundnal | er doses are also sufficient. These data
refer to an adult of about 75 kg in weight. The novel conpounds of
are designated 15 substituted heterocyclic carboxylic acid

the fornmul a

gl ycyl am des,

t he exanples d
understood to

Examplrecf2®3abl y pyri di ne- 2-carboxylic acid glycyl am des,
escri bed below This node of designation is
mean substituted
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N- car boxym8t hy I5mfr{i (@i-{d-Busylpsyirrepyl) aping) sanbenydd - dnmethoxypyadsi f v

them as substi

10

15

20

25

30

2,2-trifluoroethyl oxy)pyridine-

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,

Il ' Exanple 1
3- Met hoxy- 4- ( zfdﬁﬂiﬂcarb"x}(m dblla dro@ e thy 1) atide



carpoxylic acid glycylamde 25 a) 2-N®thy|-3-nethoxy-4-c' iNgRlaced
N- oxi de 11.2 g (80.5 mml ) of 3-nethoxy-2-nethy|-4(#
wer e heated under reflux.for 10 hours in 100 m of p

oxychl oride. Subsequently, the m xture wa _ concentrated and 30 m of
tol uene were added to each 2 m 30 vol un€;” concentration then took place

once again and th ' 1 Uy i r ] t he
pH of th ?ﬁ%&%%%?%éé?? é?hgpzﬂﬁﬁgﬁaaq%B#%F§§ﬁﬁ? (%%ﬁqgigyga{ hi s
m xture was thetescxibedkd Ivi4d gliofhkbeoprofuat wexe texystallizedasinghase

was washed withyyaisle, dhigd gndggseed from
50 sol vent .

c) 1.3 g of the above benzyl ester were hydrogenated in
5 100 ml of tetrahydrofuran/methanol (1:1) using P4/C
(10 %) in a hydrogenation vessel. 0.8 g of the title

compound was crystallized using diethyl ether, m.p.
155-157°C.

Example 224
‘10 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,

15 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.

20 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.

25 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) -

30 methyl)amide was crystéllized using diisopropyl
ether, m.p. 129-131°C.



g of the product were obtained, under standard con- Thdlshdem@,gegnr@ Dihdel©

8
pal e brown. oi
d

(9 g) using.mchl oroper- benzoi ¢ acid
i chl oronet hane, mp. 88 to 89[err]C (from5 petrol eum et H llljﬂ)l"lﬂﬂ"’
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portions. The
cool ed down to

t ert - but oxi de

m xture was heated under refluz for 3 hours, and then
Eoon&teﬁﬁggature; a further 3.45 g of 15 potassium
e dded and the m xture was heat ed under ref

for 2 hours. AN-d3-Benzylocxypyxdidyl- ZMOM)Hlan‘immm,added to

the reacti@n ur g, 79 ] di chl or onet hane;
t he eg’t rgk{(% ‘3. élna d\rﬁf1 ove%ek;t}gae?&? g%fe\ggg(})f rom sol vent 20

in vacuo. The
reaction.
- hydr oxynet hyl -
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resultlng oi ly product was subjected to further
Eﬁghpjg-ﬂgjhoxy 4 - (2,2,2 - trifluoroethoxy) -2

N-(3- Benzyloﬁ&pyridyl 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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gI aC| al ~acetic acid, and 24 ml of acetic anhydr i

g (33.8 mml) of the above conpound were dissol vedm‘a Hag BeetrRepdfceq.

heated at 110[err]C for 2 hour s andi n_cool ed down to”gg:’mwc 40

80[err]C and while stirring, to this m xture

m of net

hanol

were then added to it opwi se. Subsequently, the

stirre

75t of 2N methanolt o O Terhr] RAZoBRYLITE Bqebd G P EaRNEE K-,

m nut es.

m Xture was concentrated in

resi due,

extraction too

Fol | owi ng threagtldh tacviidé h active charcoal, and filtration,

after

& g 8% WhenahP¥R GPoFOMRIeE WaRe suspaRda | 1n 10 ile ot

(MySO err]) and ,dclimniare.cH,Sagds twes passediihic viddld il adxvdre was

di i sopropyl

col orl ess

10

15

20

25

30

5, S Bing’ st bl or. 30 BeAYhrtoLhie OBbaLAGE TckB] (Rl

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

ure was

t he

vacuo and 50 nl of water were added to the
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d) 3-Methoxy-4- (2,2, 2- trifluoroethyloxy) pyridine-2

carboxylic acid 0 8 g (3.3 mol) of the above al coh'(ﬁlis B Repdged N
a’ sol ution conposed of 0.3 g of potassium hydroxide arf : Im
[

water, and 1.6 g of potassium permanganatggyere added

100[err]C and while stirring. After decol ori zation, the manganese

di oxi de whi ch ij' was filtered off with suction fromthe hot
wa

m Xt ure and hed twice with hot water; the filtrate was concen- 15
trated in vacu®tolhyRexyrlexy) ¢arhepyld apodethoxypypidine-2 -gaghoxyidc

aqueous hydr oclliddld W-afddkb imideed I N vacua; the residue was
treated with anhydrous ethanol an t he undi ssol ved material was
filtered of f. 0. 73 g of product, mp. 157[err], was obtained fromthe

filtrate. 20 Example3-2&% hozy-4- (2, 2,2-trifluoroethyl oxy)pyridi ne-2-

carbonylic ot Aeieul 81015308014 S phopy 1) il SRR 10 (1

above carbdxyl i'c aci
t et r ahydr of ur areelst ey (carboxymetthydyanifdeg 2. 3 nol) of glycine ethyl ester
25 hydrochloride, 0.64 .1 (5 mml) of N-ethyl norpholine,

Example 233
5~ ({1-Heptyloxy) carbonyl) -3 -methoxypyridine-2-carboxylic
acid N- (carboxymethyl)amide

10 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-
15 dicarboxylic acid or the corresponding dialkyl esters.

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

Example 236
20 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

25 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
30 N-{carboxymethyl)amide disodium salt



350 ng (2.6 mml) of 1-hydroxy-1H benzotriazole and 537 Hedd .ol )
of &N, N' -di cycl ohexyl carbodii m de were added Ile
stirring, and the m xture was then stirred at 2 m hour s.
Uadi ssol ved material was 30 then filtered off and t

concentrated in vacua; the residue w3 taken up in et hyI acetate and

uzdi ssolved material was filtered off; the filtrate was _ stirred
toget her with ®d0 W’dﬂ%@&%’ﬁriﬁ%& 5-dicazrbhoxyilde &cih

bi carbonate, and the organi c phase was 35 dried and concentrated in
vacuo; the 25|due

: s 93 - 52 -
crystal lized uifg %I‘%Mw of hdibenzyl 3-ghlerepyridipesey §sdicar-
crystalline prbdxylaver werdsl dlimhlwad). £ 20°C and2¢hile stirring, in

30 ml of dimethyl sulfoxide, and after that 5.0 g

5 (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

10 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

15 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

20 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-

25 105°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).

30 1.3 g of greenish/crystalline product were obtained, m.p.
> 330°C.

d) 5-Methoxy-3- (methylthio)pyridine-~2-carboxylic acid



f)., 0.4 9 (1.2 mol) of the above enter was added to 5 50 m of a 1.5 N
nmet hanol i ¢ sol ution of sodi um hydroxi de, and this mxture was stirred
at 20[err]C for 30 mnutes. It was then concentrated in vacuo and the
reési due was taken up in 50 mM of wateggqthis m xture was adjusted to pH
1 wi th canp aqueous hydrochloric acid and the small anopunt 10 of

undi ssol ved nmatiesi gl ofaghei hbewredcompouhlicwbirkt faheted iwaanamag‘?nmehed in

vacuo and the residye wth. 50 m of ydr.ays, et hanol ;

b e xtur o wEEanp1s #3Beh .S aﬁg £ 8% PrPaxF g \/\/5‘5%0%@@ a.ﬁg %4 and br ought
to crystallization using diethyl ether. 0.32 g of the t|tIe 15
conpound was objai ned, Cal

Exanpl e 2 QZ Chgorli() Boﬂféaﬁ&ﬁilﬂ; W%ﬂgil |1%:igc’:?épé Q{Qam de

a)  4-Chl or o- 24- hy GRERPRALAR Akl f bk yBYFY LPRE) cae’eonrhbmg bﬂ apide) of
4- chl or o- 3- met hoxy- 2- net hyl pyri di ne N oxi de (cf. Exanple 1la) were

acotic 8 anfthsr ol ke Phasie B enseirine drtéuwi f4 Smed)
ring, and the mfxtheeahavetppmdinee&ﬁbokyljl@[mid Grifthh 0291 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

10 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

15 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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25 hours. The nixture was then cool ed down to 80C and 200 m  of
nmet hanol were added dropwi se; the m xture was then heated to boiling
d, after having been - cool ed down, concentrated in

vacuo; the residue was taken up in anol and this_m r
allowed to flow i nto 30 300 M of a lrﬁfs{l et hanol i ¢ Eg}:ﬁ%géﬁ' \Q%%K

for 15 m nutes an

sodi um hy
for 30 m nutes an

Cc
concen

‘M:I%J}zth's m xture then being stirred at 20[err]C
rated i n vacuo; the residue was t aken—up

water, and this m xture extracted three tines W th dmnmmlmu

with the organig phasedigicidlidedne3Ecdithisoncent rat ed;

crystallized usin
petrol eum et her.

10

15

20

. 25

g

23 g of productR\Nere obtained, mp. 64 to 66[err]C.
4
R? QR
» (1)
-A-B
box
(0)m
in which
Q 4is O, S, NR’ or a bond,
X 1is O or S, This Sheet Has Been Rep
Tl
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 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



b) :4- Chl or o- 3- met hoxypyri di ne- 2- car boxyl i ¢ acid 8.65 ¢ i?ﬁgﬂ%L eegkeplaced
i

t he above al cohol were dissolved in 5 a m xture conposed o

pet assi um hydr oxi de and 60 mM of water, after which potas Illl”“l '
per manganat e was added in portions,_afe#0lerr]C and whilel ,

until no nore di scoloration could be seen (12 g, 75 mmol) . After 1
hour at 60[err]C, the gRegpNeRg1858x), deoy@so | Hitaes Oihkﬁluo%hgtﬁ tion

and then washed with hot_ water; tﬁg il trat was concentrated I A vacuo

to 200 i and adj ust ed,{CanFedealkylygg i(ﬁg-,ccha&h%‘Ymth-%qms-&ﬁmuﬁo.
After grinding, t'h?,m{:qduct -0Cy0I) | | 45 ORJLCHRCRSSOCKQ] ) -Bkkyl -

cool i ng. Addi ti ona

t be ©btai ned h t | i 15
by treatnment with pet r&%{‘fo g:%e(r:?&FG?a‘O' I nf‘f‘f’#fés’]t? S, ?81'@‘5 ﬁ]abillj’ rIG to
117[err] C &with gas eveultfiomyl, (C,-C¢)erlkylCarbonyl,el{tpC)yailitions -2
- boxyl i id I i

sl b L Bahompy,, pEME! 1k 88 46) s nbaliol

nmol ) of the above carbox wer e sus
anhydrous di chl or onet h#h&~&m(C,-C,) apikylepsbamoyly (25 (Fwl)) o’lky}ci ne

ethyl "ester hydr o GarWor.ox8r,4 (8] -¢,)QcyclBRikydl, ShLEAMLYR! RO{G, e,
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



3.8 g (28 mol ) of 1-hydroxy-1H benzotriazole and 5.15 ThlS kst Haybe

NN - di cycl ohexyl car bodi i mi de were added 25 sequenti al I Y, l

while stirring, and the m xture "~ was then stirred at 20[e

haurs. Undi ssol ved

phase was

hydr ol yzi ng
- 54 -

10

15

20

25

30

35

shaken with a saturated,”
carbonate, dried and co
was chromat ogr aphed on
oi ly product were obt aiqxad

t he
ester was

material was then éjJéItered of f and the organic
ous sol ution of sodium

T

P@placed

P gy aw%,, AR dcar ol iy 01

(C,-c,,,)dp.lkyﬂy&ouwt,l emw:lmd:was (cﬁ;t-emed by

%qgesbgff\;e EE) fgr rrte?lhar}ol Mnat 1(’2"("3' ne}@l }"ﬁgf this

after that 170 ng (7 m®koxf. | |thi(GmCF1yhT%3<lF‘€Pa’V\.é‘F£'Cc) -a3kesy-4€, 200 -and
while stirmging. After FAxPput @s-ciearyloxy, (C,-Cy) ~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,

* [ L L} S *



m xture was concentrated in vacuo; the residue was 5 brought to pH 1 with
conc. aqueous hydrochloric acid and this mxture was concentrated in
vacuo; the residue was treated twice with anhydrous et hanol and the

et hanol i c phase was concentrated; the ggsidue was treated with hot
ethyl acetate and the anorphous residue was.dried on an 10 oil punp. 0.31

- g of the title conpoungad 131 Medc, -c,,) ~alifdEdrPatoyl, N,N-di-(C,-
4- But yl oxy- 3- met hoxypyrj d ne: ¢-car bole iC_acid gl Yc&l - _.am de )
137 to 139[err] C (wi t h gak~BIS¥hTAFPARPYh+t et r MY EFe- Cel-c¥edomikyl

Exanples 4 to 16 vere paapamyl,"NaN-aiaielou{Cier))salkylcarbamcyIn! &-4
3Bt hyl oxy- 4. (3 et hoxyBBag SRIFEY e i e e SORA iy LoarbalBl* o

gl ycyl anmi dé& ((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-

10 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,) -

15 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-

20 (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,

U p

a carbamoyl radical of the formula IX

R* H ' ,
. This Sheet Has Been Replaced
S ol I
e O R
25 in which
R* 4is 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 is OH, OR or NR'R’*, where
30 R', R" and R"" are identical or different and are

hydrogen,  {(C,-C,,)-aryl, (c,-C,,) ~aralkyl,



Exanpl e 6 4- Hexyl oxy- 3- met hoxypyri di ne- 2-carboxyli ¢  ggjs@hdat 1¥4s Bken Replaced

amide 25 Exanple 7 '
3- Met hoxy- 4- ( 3- et hyl - 1- but yl oxy) pyri di ne- 2- car boxylic H“‘I“(“ :
glycyl am de Exampl e 8 - 109 -

4- (4-Fl uorobenzyl ozy) - 3- met hoxypyri di ne- 2-carboxylic acid 30 glycylam de
- 55 - Exanple 9  3¢bbtiegdy-4difylsi fl uotopeehylbegal e80xyl ,
pyridne- 2- carboxylic ag/d ANl OS1,  (c,-c,) -alkoxy- (c,-¢,) -
alkyl, ({C,-C,;)-aralkoxy-(C,-C,)~-alkyl, (C,-
. Cy) ~aryloxy- (C,-C,) -alkyl, (C,-C,,)-alkanoyl,
5 optionally substituted (C,-C,;)-aralkanoyl or
optionally substituted (C,-C;,)-aroyl, or

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-
10 (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,

15 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,-
20 Ci¢) —aralkylcarbamoyloxy, N-{(C,~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) -
25 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,

30 . (C4-Cy,) ~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,
35 (C4-C,;) -aroylamino, (C,-C,() ~aralkanoylamino, (C,-
. -

AR O R A,



S
Exanple 10 5  3-Met hoxy-4- (2,2, 3,3, 3-pentafl uoropr opyl oxy) yridi 1aced
carboxylic acid glycyl am de Exarrpl e 11 tHaslgeenl%ep ce

4-:(2,2,3,3,4, 4, 4- Hept af | uor obut yl oxy) - 3- met hoxypyri di ne- mm“\Hmmm;
acid glycyl am de 10 Exanpl e 12 21194 3- Met hoxybenzyl
- 3- net hoxypyri di ne- 2- car boxyltic acl ycyl anmi de Exanpl e 13

3-Et hyl oxy-4- (2,2,2-tryf| QXYY I_N6124Galhoxyr~159 y Lic acid

gl yeyl ani de ar%‘f) Lﬁ%ﬁ&%{@i K ét‘? E: r&‘ik%rl%ino, (C,; %,) cyclo-

4-Butyl oxy- 3-et hyl oxypyr idt pen 2 ¥k byl (€ aci@igllycye 1 ky l amdeno,
(Cs-C,;) ~aroyl-N-(C,-C,,) -alkylamino, (C,-C,,) ~aral-

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

5 (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-
10 (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,) -
15 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-
20 sulfonyl- (C,-C,) ~alkyl, (C,-C,¢)-aralkylmercapto-
" (c,-C,) -alkyl,  {C,-Cy,)-aralkylsulfinyl-(C,-C,) -
alkyl, (C,-C,,) -aralkyléulfonyl- (C,-C,) -alkyl,

sulfamoyl, N-({C,-C,,)-alkylsulfamoyl, N,N-di-(C,-
Clo) -alkylsulfamoyl, (C,-C,)-cycloalkylsulfamoyl,
25 _ 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,
30 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
35 by from 1 to 5 identical or different radicals
from the group:
hydroxyl, halogen, cyano, trifluoromethyl, nitro,

*= € L M s %




Exampl e 15 20
gl ycyl am de

3- Met hoxy- 4- (( phenoxyet hyl ) oxy) pyr| d| nﬁugshgaﬁ
Exanpl e 16

3- Et hyl oxy- 4- benzyl oxypyri di ne- 2- carboxylic acid gl ycyI

Exanpl e 17

10

15

20

25

30

35

3, 6- Di met hoxypyri di ne- Z@r boxylic aci \m‘!} Eﬁj!

a) 3, 6- Di et hoxy- 2- net hyl pyri di ne N-oxi
sodi um wer e di ssol ved
7.4 g (40 mmol)

1.15 g (50 nmol) of
ERrB3Ry T, Rk, -c,0) -aPRPY I U TF L0982 ba1 YT, 21 (L
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-

* L % s x .

t hat



- 56 - 3- met hoxy- 2- et hyl - 6- ni tropyri di ne N-oxi de wean%ﬁ!id%HaseBeenR laced

20[err] C and while stirring. The m xture was then heated to

3 .hours and, after having been cool ed down, concentrate

resi due was taken up in water 5 and th_islﬂxture was extracte

di chl or onet hane; the organi ¢ phase was dried and concentrat ed and t he
resi due war crystaldezee u;rﬁglqd,igpég%oeﬂ;grox; g of (RFodecty _
were obtained, mp. 63 to'65 ¢ T2

3, 6- Di met hoxy- 2- hydr oxARX h 9%4&*’9@1’12&"7 g (Pr-Fwvaralkyioryove
conpound were reacted \darbonylciyiCi(d, -erﬂmmmgﬁWﬂe(¢n
anal ogy with Exarrplc(; 1C%M and I he reigclb?x#ﬁ acet a(té: &/a§ hég

using 1.5 N nethanolic G)d' 2012 |ned
of oily prd@&duct which \ml:mnm@myed to 15 further reaction under c).

c) 3, 6- Di net hoxypyri di ne- 2-carboxylic acid 5.6 g (33 nmmol ) of the

above conpound and 2.4 g of
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-
10 ({C;-C,) -cycloalkyl - (C,-C,) ~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-
15 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;,)-
20 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
25 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

30 : 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,-

35 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 *




pot_ assi um hydroxi de were dissolved in 150 m of water, 1s.Sh eeandmff“t a e%at
-15°g (100 mml ) of potassium permanganate 20 were adde
60[err] C and while stirring. The manganese di oxi de

was then filtered off with suction. apyg washed twice water
the com bi ned water phase was concentrated to 100 m, adjusted to
pHdl w th conc. g aqueodariatioydxy, | Qq.a(@ dcy;‘i)l-hqkbe_l-ng QAe, -ﬁ [9-adkadih i Cce,
and concentrated in vacyop t trea et agetate
and ethanol, and undis- &k c1° Bﬁg‘é’é ﬁ&FBF‘P‘&P’ il i‘g L %!0? Fﬁ%ﬂﬁlt

m xture, with t he {fﬁd‘t-CﬁD e abyllogycdCe ety ) aatkyl hcazbamoylbmy| es Niue
was crystallized thel ot f (a3 _
obtai ned, mp. 131-13 | % LH’H:(IGIF 36 I’u?? 2n)ﬂ£ﬂﬂ§&ow (c;= Oc“)

3, 6- Di met h&xypyri di ne- Wﬁa@o XY, (glycyl et hyl enter)
am de 2.2 g (12 mmol ) of the above carboxylic acid were

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-
10 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-

15 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-

20 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,

25 (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,

30 R' and R? or R? and R’ form a chain ([CH,], in which
o 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




- 57 - suspended in 300 m of anhydrous dichl oronethane, and -~ after
that 1.68 g (12 mmol) of glycine ethyl ester hydrochloride, 3.25 m (25
mol ) of N ethyl norphol i ne, 1.62 g (12 nmol) of

1- hydr oxy- 1H benzotri azole and 5.2 g 5 {% mol ) of

N-cycl ohexyl -N - ( 2- rmrphol i noet hyl ) car bo- di i mde

rrethyl-p-toluenesul nt #q,de I he rfa RQ t WXt ure
was then stirred at O?'er%z% ch.'.Z\(l)\e’ﬁ5 au:'Yl‘l'hu.:’srr(;sf?] al?%g'g. QE 16,5

undi ssol ved material westkoxy+{anCs) tabkEl, of f §mo¢nhear#l=p§nre (ﬂasth-aken

once with 10 water ancailian, Wi r(b I, SPL aFyl Gy - m&u@gysaggymgl on(cpf_cNa)_
bi car bonate; the organi C'II has cf | ed fnd [o ntrated in vatuo and
the residue was crystal® l%ﬁ'? mﬁp ?%%1 4 3"‘% gﬂ’téfiheqc? ~$1qd @ adsduct
were obtaised, mp. 93 dmoyl o25@ptickallye)subhtitutéd C(OpPaLL)Garesrl,

obt ai ned by hydrol ysi nq*hozﬁ g (2.24 mmol) of the above ethyl ester at
20C using 120 ny efl? hi um hydroxide in 60 ml of nethanol/water

(3:1). After concentration had taken place in vacuo, the residue
was acidified and extrayebadicadd qgirggd ﬂ:t&;_.tketmayﬂr ,Otodethd/iAtsh t he
filtrate was concentrated in vacuo and t he yel | ow, resinous residue
was crystallized using ‘et pyrid or pyridazine carrying them,
preferably form a 5, 6, 7, B8-tetrahydroiso-
10 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,
15 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:

20 Thienopyridines,
Furanopyridines,
Pyridopyridines,

Thls Sheet H

mme i

25 Thiazolopyridines,
‘Oxazolopyridines,
Quinoline, isoquinocline and
Cinnoline,
_ where quinoline, isoquinoline or cinnoline pre-
30 ferably satisfy the formulae la, 1b and lc



ether. 0.14 g were obtained of the title conpound, m p. 130[err]C

(deconposition), which is strongly hygroscopic. The resi due fromthe
i nspi ssated reaction m xture was then 25 extracted three times-with 50 m
of hot acetone on each occasi on and 4tshe i nspi ssati on resi due was
crystallized using diethyl ether. Aturther 0.35 g of the title
conpound was obtained, mp. 155[err]C (decorrp03| tion). Exanpl e 18
30 3, 5-Di et hoxypyri di ne- 2- car boxylic acid glycyl am de g" Exanpl e 19
3- Met hoxy- 6- ( 3- nethyl-l-but { X)pyrldlne 2-carbgylic tsd
gl ycyl am de Nlp 1®5 07[err]C (from aque | oric acid,
pH3 35 to 4) g'2 QRrR*
| ~ 18
N ¥
R1 3 3
p14 R
1a 1b
20
R
R21 R 19
QRr*
N, 2~ 1 Has Been Replaced

i

and the substituents R to R?*, in each case inde-
pendently of each other, have the meaning of R!, R?

and R?,
R is, if Q is a bond, halogen, nitrile or trifluoro-
5 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
10 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,



Exanpl e 20 3.- Benzyl oxy-4- (3- ethyl oxypropyl oxy)pyridiRe
acid glycyl am de Mp. 118-120[err]C (from acetone) 5 12" S%ee?ﬁ v e epﬁ‘ced

[err]H NMR, the product contains approxinmately 15 % of
deri vati ve. Exanpl e 21 - 116 -
3- Benzyl oxy- 4- hexyl oxypyri di ne- 2-car boxylic acid glycyl - am de 10 M p.

1§OBt o 132 ﬁrlr] C (f roc;-a:weoyeusgmquh(qmﬁ)aamyl (c -@)a&p&;ﬂo&i
t t - -2
Eeanpl 6 3 15 o (2. EEHCmasyEbRninle (€ S0 PR Y] 5%;""’#‘9

acid glycyl am de alkplokyokfyot,) sabkel i ng (Eg-lﬁﬂe[:wnﬂ.}:ﬁ;lkﬁrﬂ.omyaq@eus

hydr o- chloric agi§-aiody, (c,-¢,)-cycloalkyl- (C,-C,) ~alkyl- (C,-C,) -
5 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,,)-

10 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) -

15 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,

20 (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,‘,)'-.'
25 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) -
30 alkoxycarbonyl,

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

bonyloxy, (C‘-CI_,) -arylcarbonyloxy, (C,-C,)-aralkyl-
carbonyloxy, cinnamoyloxy, {(C,-C,,) ~alkenylcar-
bonyloxy, (C,-C,,)-alkynylcarbonyloxy,

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

= ¢ L M S




Exanmpl e 24 20 3- Et hyl oxy- 6- met hyl pyri di ne-2-carboxylic acid glycyl-

am de Exanpl e 25 6- Benyl oxy- 3- met hoxypyri di ne- 2- car boxylic acid
gl ycyl - am de 25 Exanple 26 3- Benzyl oxypyri di ne- 2- car boxylic
acid glycyl am de Mp. 142-144[err]C 319 - Exanple 27.1

3- Met hoxypyri di ne- 2-carboxylic acid glycylam de 30 anorphous substance
prepared by hydr ol y%dlmgaﬁ&ﬂmnyloxyretmxr r-ia eaardaadﬂwﬁ loxyaCi ¢, -

]ggl()?/ncyl et hyl ester) .. - araaﬂ:ygf! ci)rbony é:?y,“%@”&? ﬂ; ox%\égl q_t i on,
bonyloxy, (C,-C,,) -alkenyloxycarbonyloxy, _ (C,-Cy,) ~
alkynyloxycarbonyloxy,

5 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,)-
10 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-
15 carbamoyl,N((C,-C,,) -alkoxy- (C,-C,,) -alkyl) carbamoyl,
N- ((C-Cy) ~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,,) -
20 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,
25 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.

L I

a carbamoyl radical of the formula II

- 4
R* H
' e . :
—CO—NR )Kﬂ/ —T (||)

! U

in which

R* is the substituent of an «a-amino acid to which

30 ' the L- and D-amino acids belomg, __ ————
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- 59 - di et hyl ether). This ethyl ester was obtained by ——

catal yti c hydrogenation of 4-chl oro- 3-net hoxpyri di ne-2-carboxylic agl d
(gl ycyl ethyl ester) anide (see Exanple 2c), which ThisShesh
from 4-chl or o- 3- met hoxypyri di ne- 2- carboxyh_?. gci d (mp. ‘ mﬂ \ l
120[err] C, from 4- chlor03 rrethoxy 2-met hyT'pyri di ne N |
reaction with aceticganfy dﬁ/ %ac4 Ay agetifa acid an subsequent

t

oxi dation of the 2-hy droxyme mxrl di ne der| vative) (see Exanple 2a,
b) and gl ycine 10 t % Q& H?Er% Exanpl e 27.2
3- Met hoxypyri di ne- 2- car boxyl | C acid gI ycyI am de hydr ochl ori de

) o Sl oro-3- et hgxy e g 80200 YlGe38hT 68 Wilbeeline ana 258V

hydrogen, (C,-C,,)-aryl, (C,-C,)-aralkyl, (C,-C,)-

5 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,;)-

10 aroyl, or '

R* and R" together are -I[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-
15 (¢,-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-

20 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,.) -

25 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, '

30 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,~

35 . C,o) ~alkylamino,
RO R T




The« product was obtained, in anal ogy wth Exanpl e 90a), Th1sSh~etfH@B¢enRePla"ed

4- chl or o- 3- net hoxypyri di ne- 2- carboxylic acid (of. ci ne
benzyl ester tosylate, N ethylnor- pholine, 1- hydroz zol e
and CMC, mp. 57- 20 58[err]C - 19 <The titlée co

obt ai ned by hydrogenating the above product in

met hanol / t et r ahydr of(@; #€,) talkanoyigmbuo, (@ﬁ-(}ahacyéhbalkénw1mao.
hydrogenation vesselia Akt §L ar\tlz\vglafnﬁﬂg\” nqctb@ ?aﬁﬂkiig og'ﬁ.m&%e' n rom
t

the solvent, the 25 ¢ roﬁuc sf al Ilie *Using acet mp. 168[err]C
(with f oami nan) -alkano G -8g) -~alkylamino, ,-Cg) ~cyclo-

g Et hoxlypyrl di ng 2- g%kg%{]_l.wl.qg dcgb)la!k?![hﬁﬁnm (C‘-C@mcﬂrl?&-(?@-
ropyl oxypyri di ne; m)car % an'u(i-;oa,m(% E}lﬁyarmlﬁanoyl N- (C,-Cy,) ~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,

10 . 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,) -

15 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,

20 . 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,

25 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

30 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-

35 alkyloxy- (C,-C,,) ~alkyl, (C;~-C;) -cycloalkyloxy- (C, -
C,;) -alkoxy, (C,-C4)-cycloalkyl-(C,-C,)-alkyl=-(C,-C¢) -

U |



- 60 - Exanpl e 30 3- But yl oxypyri di ne- 2- car bophjslshéet B&iBderRepBdeian de

a) 3-n-Butyl oxypyridi ne-2-carboxylic acid 6 g (1 _ (60
% in mneral oil) were added 5 in portions, at 20[er [
stirring, to 9.8 g (70 mmol) of 3 hyslgoxypyridi ne™2> acid

in 150 M of NN-di net hyl acet ami de. After 30 minutes, 15 m (140
mol ) of butyl bromigie dg?;e addgs _@r i’l.E(c c;n.gn_nagywqe heated at

bet ween 95[err] C and 125[err fo urs. een ool ed

“down, the mixture vvz?slj"Y%" co&ﬁa ia‘c”é%ll ’5&@ é &d“#‘?ﬁg’ag dus

sol uti on of Na lamqnhonat e(ca,nc,)exeyammmh(q-(d]beamltbk{rpar(e,-c,)-

after drying, ther urd f g Py chrane r I_ld ga gel

usi ng et hyl acetate. S'Lf% § d’# oIty prégnz{:‘ hﬁgg% ai'ned"$ E

i ntroduced5 alkenyl: (C,-Cn)-alkynyl, (C,-C,;) -alkoxy, (C 'fcn)'
alkoxy- (C,-C,,) -alkyl, (C,-C,,) -alkoxy- (C,-C,,) -alkoxy,
(ci-clz) -81k°xy" (cl-c‘) "alkOXY' (cl-c') ‘8.11{1’1, (Cs—clz) -
aryloxy, (C,~C,;) ~aralkyloxy, {C.-C,,;) ~aryloxy- (C,-C,) -
alkoxy, (C,-C;¢) ~aralkoxy~ (C,~C,) ~alkoxy, (c,-C,) -

10 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,].-CH ¢, F,, -OCF,Cl,
-OCF,-CHFC1,

15 (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,-

20 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,

25 (C,-C,,) -alkyicarbonyloxy. - {C4-C,) ~cycloalkyl-
carbonyloxy, (C,-C,,) -arylcarbonyloxy, (C,-C,¢) ~aralk-
flcarhonyloxy, cinnamoyloxy, (c,-C,,) -
alkenylcarbonyl oxy, (C,-C,,)-alkynylcarbonyloxy,

(C,-C,,) -alkoxycarbonyloxy, (C,-C,,) -alkoxy- (C,-C,,) -
30 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,,) -

35 alkylcarbamoyl, N-(C,-C,)-cycloalkylcarbamoyl, N,N-
hearbRmoy . 7"

) A AT



‘inteoe 250 M of a 1.5 N nethanolic solution of sodium

d@xepﬁm
the m xture was then stirred at 20[err]C.for 30 m N
concentrated in vacuo; the residue was taken up in “ EH‘E
and this mixture was 20 extracted with djgghloromet hane

phase was adjusted to pH 1 with conc. aqueous hydrochl oric acid,

C?chm ra% I ?n togkt Eh.&?%l?ﬁ m@cc.qm Jhsanmd#le, wan- (c, -clt,,l; teamsuwtp

et hyl acetate an n a su utions

were concentrat ed aR§ Zg) t°r¥é"’ @&Wﬁﬁm F* QZ}% 6{! ‘@Yﬁ@sgaﬁx "9.3 g

wer e obt ai ned dft, pCHcadikylhiqarkadnddd] er m]-d)clwm):halmmd( 0C, i) Ferr] H

NVR, still containe tedd v - -
gﬁﬂ%ﬁgw (@ C% a@lé%&ﬂf%, N- )(+) ?.ehg rO:

pyri di ne- 2-carboxyl 1 € aci yCi ne.

ethyl estBr 30 hymépﬁerbameﬂ'm ( 2%~ ﬁ%lc)s) o#lkB(étNyl(ﬁbréﬁbYﬂFe-

2.7 g (20 mmol) of IpAeesdekrbiimegnzot w.a(.z-,gL@nqnq 1¢aFbamo 1,(2Qv-anL) of

NN -di i sopropyl car bod| | m d dded,. at 5 ]HE 8 Wr}

stirring, to4g(2 1T ")a(a]d'f %ﬁﬂﬂy' Np a | Gﬁﬁnﬁydrous
t et rahydr of uran andat9Qd.carbatioylof amd, ecﬁ.)aa&kyu.l-ur-l(lcg-cgmdathekyuture

was then St T LgdamdPher 1 O (@080} §1 xomy- (C,-Cyp) -alkyl) -

10 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-

15 ((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,)-
20 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,,) -

25 " 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) -

30 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,-
35 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,-

A A



- 61 - After wor Ki ng up (treatnment with Na bicarbonate sol ution,

renoval of precipitated diisopropylurea), 3.5 g of oily’ product, which
still contained N,N -diisopropylurea, were obt ai ned fol | ow ng-

chromat ography on silica gel (ethyl 5 acq e/ n-heptane 1:1; then pure
ethyl acetate). This nixture was introddced, at 20[err]C and while
stirring, into 150 ﬂhl ?lﬁmini N net hanolic sol ution of sodium

hydr oxi de and t he tota ure was stirred for 30 m nutes. 10 This

| atter m xture was then concentrated in vacuo and t he residue was

(i ohl or oet hane. and LR o) SRSESTLAtar iR T Sy B e,

aqueous HC and’ bndé%t?ﬁg%g‘*ﬁngacugcm*jr%’égﬂ%@%gaﬁﬁat ed Wmth 15

anhydr ous et hanol an€;,? hedkanoylNNN(C A@ihyalkylamide, (C,wC h-epélo- :

extract beigg filtergg Y S h

concentr at eg and eacﬁ %Lﬂoﬁgn?egfﬂué‘gﬁ ﬂﬂig inocryst‘a?’r’:’ze%gxé'l ﬁn (gﬂﬁyl

acetate. 1.65 g of t f@) ~alkylamino, (Cc,- Cn) aralkanoyl-N- (Cl-cu)-
alkylamino,

(C,-C,;) ~alkanoylamino- (C,~C,) ~alkyl, (Cy~Cq) ~cyclo-
alkanoylamino- (C,-C,) -alkyl, (C,-C,,)-aroylamino- (C,-

10 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,-

15 Cp,) -alkylsulfonyl, (C,-C,s) -arylmercapto, (C,-C,)-
arylsulfinyl, (C¢-C,¢)-arylsulfonyl, (C,-C,,)-aral-
kylmercapto, (C,-C,s)-aralkylsulfinyl or (C,-C,,)-
aralkylsulfonyl, and

R* is R", provided that Q has the meaning of NR’, where
20 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,-
C,) -alkyl, (C4-C,,)-aryloxy-(C,-C,)-alkyl, (Cy-Cy) -
alkanoyl, optionally substituted (C,-C,,)-aralkanoyl
25 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,
30 g is 0 or 1 to (2£+1),

X is 0 to 3, This Sheet Has Been Replaced .

it I
T




titbe conpound were obtained fromthe ethanol phase 20 (slightly

contam nated according to [err]H NVMR, mp. 170[err]C w th gas

evolution) and a further 0.63 g fromthe di et hyl f or mam de phase (m p.

182[err] C, with gas evolution). Banple 31

3- (4- Chl or obonzyl oxy) pyri di ne-2-carboxylic acid glycyl- 25 am de a)

4- Chl or obenzy| 315&3@&9@%@%%&5&&5&%&&#acci e saltgarboxylate
roxypyrl carboxylic aci wer e al kyl at ed

8.4 g (60 mmol) of 3
(3 hours, 110[err] cy'l\#'t bénzyloxyRyri3ine 2 -aprboxghicypacish ofLof

iloﬂll- gm hygr: de and é:ﬁr%oﬂy(llaﬂuwhhd 3—beﬂﬂfrléxfﬁrﬂiabﬁézll-cﬁﬂbéﬁ&ﬂ!c' n
i met hyl acet ani de O, Wi t

concentratioen in vadgsd ((m‘én@q@(g %%f?%?rﬁ#‘kﬁ Wﬁ%@?ﬁ@%h?ﬁ?gon
the residub wexceptiedi.ed on silica gel using heptane/ethyl acetate

35 (1:1), and 14.8 g of the product were crystallized from

appropriate fractions using diisopropyl ether, mp. 92 to
2. A compound of the formula I as claimed in claim 1,

in which

is O, 8, NR’ or a bond,
is O,

is CR?, or,

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

is 0 or 1.

M 0

10

]

B <

3. A compound of the formula I as claimed in claims 1
15 and 2,
in which _
Q@ is O, NR’ or a bond, and
X is 0.

4. A compound of the formula I as claimed in claims 1
20 and 2, in which
Q 1is 8, and
X is O, and
m is 0 or 1.

5. A compound of the formula I as claimed in claims 1,
25 2 and 4, in which
Q is 8, is Sheet Has Been Replaced

i HII!IIHIIl\HI\lHIII

6. A compound of the formula I as claimed in claims 1
30 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




- 62:- 94[err] C b) 3- (4- Chl or obenzyl oxy) pyri di ne- 2- car boxylic
aci d 9.7 g (25 mmol ) of the above enter were hydrolyzed with 200
m of a 1.5 N nethanolic solution of sodium hydroxide 5 (24 h, 20[err]C).
After working up (concentration, taking. upg - of the residue in water,
extraction wth dichl oronet hane and acidification). 6.5 g of product

were obtained, mp.a isl4¢E-cly oaLNFlene dnseﬁpq% t¢19£'ienally stbstil-

(4 Chi or obenzyl 0xy) YT iy %:684 P85 Halogel.! ‘Ward, trie1uSeiaeE3hS!)
(C,-C,) -alkyl, (C,-Cq) -hydroxyalkyl, (C,-C,) ~alkoxy
or -0-[CH,] x-cfn(zﬂ-l-g).Fg’ or

[ A 1is -CHR®-, 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 Replaced ;

s o i

10 R? is hydrogen, (C,-C,,)-alkyl, (C,-C,,) -alkenyl, (C,-
C,) ~alkynyl, (C,-C,,)-alkoxy, (C,-C,,) -alkenyioxy,
(C,-C,,) -alkynyloxy, retinyloxy, (C,-C,,)-alkoxy-
(C;-C,) -alkyl, (C,-C,,) -alkenyloxy- (C,-C,)-alkyl,
retinyloxy- (C,-C,) -alkyl, (C,-C,,)-alkynyloxy- (C,-
15 c,) -Qa.lkyl, halogen, cyano, trifluoromethyl, (C,-
C,) -hydroxyalkyl, (C,-C,,) ~alkanoyl, (C,-C,¢) -
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,,)-
20 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,
25 (C;-C,;) ~alkoxy- (C,~C,,) ~alkoxycarbonyl, (C.-C,,)-
aryloxycarbonyl, (C,-C,,)-aralkoxycarbonyl, (C;-
C,) ~eycloalkoxycarbonyl, (C,-C,,) ~alkenyl-
oxycarboﬁyl, retinyloxycarbonyl, (C,-C,,) -alkynyl-
oxycarbonyl, (C;-C4) -cycloalkyl- (C,-C) -
30 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-
35 carbamoyl, N,N-dicyeclo(C,-C,) -alkylcarbamoyl,

A




ester hydrochloride, 1.62 g (12 mol ) of 1-hydrox azol e,
3.3 m (25 15 mol) of N-ethyl norpholineq3gd.5.2 g (1
cycl ohexyl - N - (2- mor phol i noet hyl ) car bodi i m de met hyl -

t ol uenesul f onat e. Afternwpc 019 ‘el kyAL () ecyépggﬁ 1lcarbiRb§
crystallized using dii s et h B 1%‘ err 20 d)
The title conpound was !a h’ed ¥ (irﬂﬂjﬂﬁ 9‘2|

3.2 g (12 nol) of the above pyridi ne-2-carboxylic aci 1ss ect B react
in analogy with exanple 17d), with 1.7 g (12 nmol ﬂ}m{ﬁi% @I

'tae’ -alk {) PYé‘st er.
120 ng (5 mol) of |itWufChydgloxatikyl-N- W?—@d&&émoﬁl&ﬂ(écﬁ-m) of

the ethyl enter in nol t\er ur
stirred at 20[err]C for ?Q’Fn lﬁﬁ\%gi; tﬁ‘e\rll\ﬁ orﬁ:e(e%dpacf?zf%fy% % and
the resul ti®ng agueous rﬂﬁaé@'\ﬂh% ajkylslNed+) odehydrpabletyhecarbsmbyilnN-
precipitate was fil tered off, >WaI£y1carbswaypn waghqe. wiet hy Mﬁ&ﬁ&ﬁ!ﬁi% t
0

dried in vacuo. 0.52 of éetltle congo nd \was. obt ai-h
157[err] C. Exanp?%‘-”‘éim%’ 3- ¥3(€ ~atkyl-N- {c,-Clo) “aFyi-
- Met hoxybenzyl oxy) pyr i déamb@mapl boxy| Ne (@pia], )H 8Tkl -N- (C,- ) <eralkyl -
carbamoyl, N-((C,-C;,) ~alkoxy- (C,-C,,) -
10 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,

15 N-(C,-Cy) ~alkyl-N- ((C,~Cyc) -aralkyloxy- (C,-C,,) -
alkyl)carbamoyl, CON(CH;),, in which a CH, group
can be replaced by 0, S8, N-(C,-C,)-alkylimino, N-
(C,-Cy) -cycloalkylimino, N- (C,-C,) -cyéloalkyl-
(C,-C,) -alkylimino, N-(C.-C,,) -arylimino; N-(C,-

20 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-

25 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,

30 (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,-¢,) -

35 cycloalkoxy- (C,-C¢) -alkoxy- (C,-C,) -alkyl, NR'R?,
(C,-C,) ~alkylmercapto, (C,-C;)-alkylsulfinyl or

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

A



- 63 - a) 3- Met hoxybenzyl  3-(3 -nthoxybenzyl oxy) pyridi ne-2 -

car boxyl ate In anal ogy with Exanple 38a), 10 g of the product were
obtained as a colorless oil, which was subjected to 5 further reaction,
from8.4 g (60 nol) of 3-hydroxy- Pydgine-2-carboxylic acid and

3- met hoxybenzyl chloride foll owi ng chromat ography on silica gel.

b)  3-(3-Methoxybenzyl(exye er-aégé' neuifsa{rbpxxk:i.ccéﬁ Ldrylsul £o8yd,0f(d,he
above ester were hydroly ed i 3Q0 m_ of a 10 (§._ I\s_r_net hfﬂﬂll C ?SI %il'on of
sodi um hydr oxi de. 7.5 adf kylBersaRkS e obfSrrea) ~RFRIYASPEELR
(deconposition, from (C,eCykeasabkplsuhfonyl,acislibstituted (C¢-C,,)-
aryloxy- (C,-C;) ;alkyl, (¢,-C,,) ~aralkoxy- (C,-C,)} ~
5 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
10 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,
15 -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,) -
20 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
25 identical or different substituents, and two
adjacent carbon atoms of the aralkyloxy radical
This Sheet Has Been Rep together carry a chain -[CH,-] and/or -CH=CH-

T e

optionally replaced by 0, S, 80, SO, or NR’,

30 R! and R* or R’ and R’ form a chain [CH,],, where o is
3, 4 or 5 or

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

35 R' ig, if Q is a bond, fluorine, chlorine or bro-
mine, or, if Q is O or NR’, a branched or

| * ¢ L W s *




c) , 3-(3-Methoxybenzy
ethyl ester) amde 15

| oxy) pyridine-2-carboxylic acid (gl ycyl
3.2 g (12 mol ) of the above carboxylic acid were

react ed in anal ogy with Exanple 31c). 3.6 g of oily crude product
were isol ated which, according to the [ery %.I,—i NI\/R spectrum still
cont ai ned N- et hyl rmrphol I ne. The pure subst ance, mp. 135 to 137[err] C

(fron1d||sopropyl et he
product .

using 0.4 g of - NaCH in
pH 3, 1.6 g of the tit
crystalline substance,

acid) .. Exanmpl e 3

r"{fﬁ;{% §ﬁ QF”{ %eaﬂ%ivgmg?g%uct %?é’t E."yaglr Q{ yzed

meﬁ%tﬁaﬁm‘“lm e honfs, an yasybEtddnted t o

| fa e red d flRicroalky 1obicaamad1aSoﬂ cm@r lfRiula

1 2503, 2op,, AL S8 ey BiOTSTlr

acid glycyls am dec,go<arallepl t radicala) which can contain up to 2

3- (2- Phenyl et hyl oxy) py
30a), 8.4 g (60

10
15

20

25

_—
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heteroaryl radical or a heteroaryl 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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- 64- 3- hydr oxypyri di ne- 2-carboxylic acid were al kylated with _
NaH 2- phenyl et hyl brom de in N, N-di nethylacetam de. The - 10 g of oily
product obtained after purification by col um chronat ogr aphy were
hydrol yzed with nethanolic 5 sodium hydr @ggle solution in analogy wth
Exanpl e 30a) . 3 g of product were obtained (mp. 145C (with foam ng,

from acetonf)) \émi/ch% geaebdham;onm&ﬂeyéi& MR PealkiTearbamogil, algoed
i mat 25 % - o] olipic_ac]d.
3°(( 2 Phenyl et hyl ) oxy) p#{%mg%ﬁ’éb@igﬁ'cdnsjaSV&l?Bl%l"“bPW&yl elhy|

ester) ani de. 2. 9 (§CpiC ) heyaboatkybim+ay) valleyl Remitatoyl) AAQTY
with Exanple 30b), wih 01 xyrend! 0¥, o9 - O¥H P PRV (¥, -¢,) -
5 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-

10 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,-

15 - C,) ~cycloalkylimino, . N-(C,-C,) -cycloalkyl- (C,-C,) -

' anlkyliﬂu'.no, 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
20 by from 1 to 5 identical or different radicals

from the group:
This Sheet Has Been Replaced
||II|| l“l" |I|| |II - hydroxyl, fluorine, chlorine, cyano, trifluoro-
methyl, carboxyl, (C,-C,;)-alkyl, (C,-C,)-cyclo-
alkyl, (C,-C,)-alkoxy, (C,;-C,)-cycloalkoxy, (C,-
25 Cy;) -alkoxycarbonyl,

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

R' is R’, provided Q has the meaning of NR’, where
R’ and R are identical or different and are
30 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-
genl (c‘-clz) -a.!‘YI, (cl-clo) "alle, (c;‘clo) -

O O



et hyl uor pholi ne, 1-hydroxy-1H benzotriazole and N, N
di cycl ohexyl carbodii m de. After working up, the crude 15 product was

chromat ogr aphed on silica gel using ethyl acet at e.
3--Hydr oxypyri di ne-2-carboxylic acid (glngsyl- et hyl ester) am de was
initially eluted as a by-product and crystallized from appropriate

]1: Iract i ons usi 28 pet ra;/cycloalkym, O(d:p-rq)_ lalkexfyr(Q, -G -alk$aC, (e;;caqg_
uor escence in e was fhen s izedafr
appropriate fractions 551328‘)%% Bdl ré) glig‘&%ér, Lﬁﬂ%lﬁgy%ﬁaiwacf

product were obt ai ned, aitkwl.??.&caspm)r-h@kanoyl. Qgtidﬁvd-ls'rtsubebixpuugd vas

obt ai ned by hydrol yzin 0a231 fakdyiTo)) RP YDA &S L@, -USi N9
100 m of 25 a 1IN net ggﬁo?’l‘z: go?ut?%n of sooﬁ ydroxi de. After t‘gﬁé

m xture ha8 been stirrEe) a‘tarBX[ ri9c for 1 hour, |t was concentr at ed
and the residue was dissolved in a little water this Iatter m xture
was extracted with dichl or nmet hane was
acidified, while beg g“a‘g L Fnaathan ﬁq%e%ﬂ% B & ?‘r’r 290888
hydr ochl ori c aci dcandbtehmtpammcedm:}atmd 8,n N-aocpC,) halkaaop‘mémm

extracted twice with tetr r. wer e
i ﬁh}i@r so Hil noa |tJﬁgng'tn%' and

concentrated; the residue was*d
wat er/ t et rahydrofuran (1:1), and 252 ng (3 mmol) of 35 sodium bi carbonate
were added to this gol yigi gneollal,s m xture was concentrated to dryness

and the rJe.gl due Wasg is 0 or 1 to (2f + 1),

h is 3 to 6,

x is 0 to 3, and

n is 3 or 4, including the physiologically active
salts, with 3-benzyloxypyridine-2-carboxylic acid

15 (L-threonyl)amide and 3-benzyloxypyridine-2-

carboxylic acid ( (Fmoc-Phg) L-threonyl) amide
hydrochloride being excepted.

7. A compound of the formula I as claimed in claims 1
to 3 and 6, in which

20 Q 1s 0O, NR’ or a bond,
\

is o,
Tius Shect Has Been Repl is CR® or, if R® and R? form a cycle, N or CR?,
WA =
is (C,-C,;) -alkylene which is optionally substi-
25 tuted once by halogen, cyano, trifluoromethyl,

(C,-Cq) ~alkyl, (C,-C,)-hydroxyalkyl, (C,-C,)-alkoxy
or "'o" [cH:] x-c!H(2£+1-g)Fg or

A is -CHR®-, where R® is one of the substituents of

the a-carbon‘ atom of an «a-amino acid, in par-

30 ticular of a natural L-amino acid and of its
D-isomer,

B is COH, - W

R?* is hydrogen,. (C,-C,,)-alkyl, (C,-C,;,)-alkenyl,



- 65 - crystal lized usi ng anhydrous ethanol. 0.38 g of the title

conpound was obtained as sodiumsalt, mp. > 300[err]C Exanpl e 34
3- (4-Trifluoronethyl benzyl oxy) pyri di ne-2-carboxylic acid 5 gl ycyl am de
Mp. 161 to 163[err]C (from aqueous hydroggpori c acid, pH 3) Exanpl e
35 3-(4- (2-Propyl)benzyl oxy) pyri di ne-2-carboxylic - acid

gl ycyl am de sodi um sal t{dQ c\hr-alR8hsIdy(W t h @R ) - d IRFnd 1 6KF,0PY!
et her) Exanpl e 36

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;) -alkoxycarbonyl,

(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) -
-_—
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(4-Fl uorobenxyl oxy) pyri di ne-2-carboxylic acid glyayl - am de
Mp s 135 to 138[err]C (from aqueous hydrochloric acid, pH 315 to 4)
Exanpl e 37 3-(4-(2-(4-Met hoxyphenyl ) et hyl am no) car bonyl ) benzyl oxy) -
pyri di ne-2-carboxylic acid glycylam de- 131 M p. 168-170[err]C (from
di chl or onet hane) 20 The foll owm ng exanpl e nos. 38-64 were prepared in

an anal ogous nmannelkyl) carhamhplle(eﬁ-cm) -alkyl-N- ( (c,-cu) -aral-
3-(2,4-Dichl orobenzyl e 25
Exanpl e 39 3- Oﬁ‘%or ben’zy ‘bx%\i% cf%ne-g ?ar T E8 ackzﬂd? yc%l ,
ani de Exanpl e Aghich ascﬁzssm caanbe| ssy}pypﬂd WeO2- Sarlim(?h c
acid glycyl - C,) ~alkylimino, N-(C;-C,)-cycloalkylimino, N-({(C,-

5 C,) -cycloalkyl- (C,-C,) -alkylimino, N- (C,-C,,) -

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},

10 _ R®' and R® are identical or different and are hydro-
gen, halogen, (C,-C;,)-alkyl, (C,-C,,;)-alkoxy,
-0-[CH,] ,-C.H ;... Hal,, (C,-C;,) ~alkoxy-(C,~-C,,) -
alkyl, (C,-C,) ~alkoxy- (c,-cn) alkoxy, {(C,-C;,) ~
alkoxy- (C,-C,) ~alkoxy- (~:‘:2 Ce) -a.lkyl (C,-C.,) -~
15 aralkyloxy, (C,-Cq) ~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,) -
20 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) -
25 - 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,-
C¢) ~alkoxy- (C,-C¢) -alkyl, (C,-C,,)-aralkyloxy-(C,-
30 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,
35 halogen, cyano, nitro, trifluoromethyl, (C,-C,;)-
alkyl, (C,-C,,)-alkenyl, (C,-C¢)}-hydroxyalkyl, (C,-

C,;)-alkoxy, (C;-C,,)-alkenyloxy,

T
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30 anmide ' - 66 - Exanpl e 41
3- (3, 4-Di chl or obenyl oxy) pyri di ne- 2- car boxyl i ¢ aci d gl ycyl am de
Exanple 42.5 3- (3 -Trifluoronet hyI benzyl oxy) pyridine-2 -carboxylic acid
gl ycyl am de Exanpl e 43

(4-Trifluoromet hoxybenzyl oxy) pyri d| ne- 2° ca?%oxyl ic acid gl ycyl am de

-0- [CH,1,CeH 3¢11 5y Fys ~OCF,C1, -O-CF,-CHFC1, (C,-C,)-

alkylmercapto, (C,-C¢) -alkylsulfinyl, (C,~Cy) -

alkylsulfonyl, (C,-C¢) ~alkylcarbonyl, (C,-C) -

alkoxycarbonyl, carbamoyl, N-(C,-C,) ~alkyl-

5 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-

10 (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

15 - of the chain is optionally replaced by O, 8, SO,
SO, or NRY,

R' and R?* or R® and R’ can form a chain [CH,]_,, where
o is 3, 4 or 5, and

R* is, provided Q is a bond, chlorine or, if Qis O

20 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,) -
25 alkoxy- (C,-C,) -alkyl or a radical of the formula

z,

HCH,}\-[O)-[CH,]-E (2)

where E is a substituted phenyl radical of the

formula F '

RS R?

R® (F),

This Sheet Has Been Replaced W
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10 Exanmpl e 44 3- (3- Ethoxybenzyl oxy) pyri di ne- 2-carboxylic acid glycyl -

am de Exanpl e 45 3- (4-Cyanobenzyl oxy) pyri di ne-2-carboxylic acid
glycyl- 15 am de Exanpl e 46

3-((2-Pyridyl methyl )oxy)pyridi ne-2-carboxpd3 c acid gl ycyl am de

hydr ochl ori de Exanpl e 47 20

3- ((3-Pyridyl met hyl ) oxwrpwr |(¢,ne-)2-d;mma;ldy]c radidial, whexs ycyl ani de
hydr ochl ori de Exanpl e 48

3-((4-Pyridyl met hyl)oxy) pyri di ne-2-carboxylic aci d gl yayl am de
hydr ochl ori de 25 Exampiee0491, 2, 3, 4, Sor 6, wis 0O or 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¥
5 _ 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)-
10 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-
15 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,
20 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
25 - [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 .

30 . R* is R", provided Q has the meaning of NR‘, where
- R’ is hydrogen or methyl, and
This Sheet Has Been Rep R- is benzyl, and

L

(C,-C,,) ~aralkyloxy, (C¢-C,;)-aryloxy- (C,-C¢)-alkoxy,
35 - (Cc,-C,,) ~aralkoxy- (C,-C,) ~alkoxy or a corresponding

radical containing terminal cycloalkyl groups, this

A A



3- ({ 2- Thi enyl net hyl ) oxy) pyri di ne- 2- car boxyl i ¢ acid gl ycyl am de

Exanpl e 50 3- (3, 5- D met hoxybenzyl oxy) pyri di ne- 2-car boxylic acid 30
gl ycyl am de - 67 - Exanpl e 51
3-Cycl ohexyl oxypyri di ne- 2- car boxylic acidy g4 ycyl am de Exanpl e 52

3- (3- Phenyl propyl oxy) pyri di ne- 2- carboxylic acid glycyl- 5 am de
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,

5 (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-
10 gen, (Cs-C,,) ~aryl, (C,-C,yp) ~alkyl, (C3-Cyp) -
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-
15 tuted (C,-C,,) -aroyl, or
I —

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

heet Has Been Replaced
can be replaced by O, 8, N-(C,-C,)-alkancylimino
T \I\ or - (€,-6) -atkoryeasbonylinta. and
£f is 1 to 8,
20 g is 0 or 1 to (2f+1), .
h 3 tos. | 0 O O A
; * C L M S *
x 1is 0 to 3, and
n is 3 or 4,
including the physiologically active salts, with
25 3-benzyloxypyridine-2-carboxylic acid (L-thre-

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

8. A compound of the formula I as claimed in claims 1

30 to 5, in which
Q is O,
X 4is O,

Y is CR® and, additionally, N if R! and R? form a



Exgnpl e 53 3- (4- Phenyl but yl oxy) pyri di ne-2-carboxylic acid glycyl-
ani de Exanpl e 54 10 3-

(((4- Met hoxy-2-pyridyl)methyl)oxy)pyridi ne-2-carboxylic acid
glycyl am de Exanpl e 55 - 135 -
3-(((4-Ethoxy-2-pyridyl)nmethyl)oxy)pyridine-2-carboxylic acid
gl ycylam de 15 Exacpkbde’6 3- Met hyl t hi opyr'i di ne- 2- car boxylic acid
gl ycyl am de : E§ ggl 8, 57 3- Benzyl t hi opyri di ne- 2- car boxylic acid
gl ycyl am de rrpl e’58 20 3-(3- ChI orophenoxuz)pyrl di ne- 2- car boxylic
acid glycyl- 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-((CI-C‘)-élkoxy-(cl-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, (C;-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,] -CeH s, o Fyr (C,-C¢) -
alkoxy- (C,-C,) ~alkyl, (C,-C¢) —alkoxy- (C,-C¢) -
alkoxy, (C,~-C¢) ~alkoxy- (C,~C,) ~alkoxy- (C,-C,) -

mi
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am de - Exanpl e 59 3- ( 3- Met hoxyphenoxy) pyri di ne- 2-carboxylic acid

gl ycyl - anm de 25 Exanpl e 60 3- Phenoxypyri di ne- 2- car boxyl i ¢
acid glycylam de | Exampl e 61 3- But yl oxypyri di ne- 2-car boxyl iC
acfd L-al anyl am de Exanpl 33 &62- -

3- But yl oxypyri di ne-2-car boxylic acid D-al anyl am de
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,) -

5 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-

10 methyl, (C,-C,,)-alkyl, (C,-C;;)-alkenyl, (C,-C,,)-
Alkenﬁrloxy or (C,-C,,)-alkoxy, |

R' and R?, with the pyridine carrying them, form a
5, 6, 7, 8-tetrahydroisoquinoline ring,

R* is a branched or unbranched (C,-C,,)-alkyl
15 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?

This Sheet Has Been Rep R 8 | ( F )
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20 or a (C,-C,)-cycloalkyl radical, where v is 0, 1,
2 o0or 3, wis 0, and t can be 0 or 1, and in which

RS, R7, R’, R® and R' are identical or different

- and are hydrogen, £luorine, chlorine, cyano,
trifluoromethyl, (C,;-C,)-alkyl, (C,-C)-alkoxy,

25 =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



AR e

3-Benzyl oxypyri di ne- 2-carboxylic acid [err]-al anyl ani de

Exanpl e 63 5
Exanpl e 64 3- (3- Met hyl but yl oxy) pyri di ne-2 -carboxylic acid L-1eucyl -

anm de Exanpl e 65 4- Met hoxyi soqui nol i ne- 3-carboxylic acid

gl ycyl am de 10 a) Met hyl 1, 2-di hydr o- 4- hydr oxy- 1- oxoi soqi nol i ne- 3-
carboxyl ate, was prepared as descri bed (I\/i ;uzuki et al .,

Synthesi s 1978, 461). by  Methyl 137 -

1, 2- di hydr o- 4- net hoxy- L- 0xQi,s0qui.nal i n £1540 Rox from a)
using  (trimethylsilylys °B-° onarly g 3*"ﬁﬁe‘t"h‘:"ﬁ’e éﬁ?&r é@t(ﬁﬁ’ﬁ’lle
mp. 177 to mﬂuqztbr(eﬁhnl andt a(tcefﬂép-tdt;)xy. or where REthyl

L. chi oro- 4- et hoxy | sod P g™ 3y AcRORY] Adgether with ¢S BHinyt Fihg

phosphorus oxychl ori de,

10

15

20

This Sheet Has Been R lace

IR

25

30

m p. 108[err
carrying em, 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

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-

formula D

(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.

9. A compound of the formula I as claimed in claims 1



(ethyl acetate). 20 d) Met hyl 4- met hoxyi soqui nol i ne- 3- car boxyl at e,

from a) usi ng hydrogen/Pd/C, mp. 129[err]C (from nethyl tert-
butyl ether). e) 4- Met hoxyi soqul nol i ne- 3-carboxylic acid, fromd)
by hydrol ysis, mp. 185-189C (f{#$gn aqueous hydro- 25
chloric acid). f) 4- Met hoxyi soqui nol i ne- 3-car boxylic acid
(gl ycyl Melohysl, dsf el de, frome) using glycine nethyl
ester hydrochloride D(EC C,HCBT, THF and NEM oily subst ance
(crude product). @ 18 Os - 69 -

X is O,

Y is CR3,

5 m is 0,
A is a -CH,- group which can be substituted by a

methyl group,
is CO,H,
R? is hydrogen, (C,-C,)-alkoxy, (C,-C,;) ~alkoxymethyl,
10 (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;¢) -
15 alkoxycarbonyl, (C,-C,¢) ~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
20 R' and R’, and one of the radicals

R'! 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“
25 (Cc,-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
30 group fluorine, chlorine, cyano, trifluoromethyl,
- {C,-C,,) ~alkyl, (C,-Cy,) -~alkoxy or (C,-Cyp) -

This Sheet Has Been Replaced alkenyloxy, and

(R

35 -[CH_],-[0},ICH,)-E @,

R

llll R' is a branched or unbranched (C,-C,)-alkyl radical
or a radical of the formula Z,




g) . The title conmpound was obt ai ned by hydrolyzing the above

nmet hyl ester, mp. 147[err]C (from aqueous hydro-- chloric acid)
Exanpl es 66.to 76 were obtained in an anal ogous manner 5 fromthe

cof respondi ng i soqui nol i ne- 3-car boxylic_ a%%gjs_ or the 5,6,7,8-tetrahydro
derivatives, respectively: Exanpl e '

4- Et hoxyi soqui nol i ne- 3y a0y i gcbqbglty_(eylltgg\ ‘iﬁxe(?vl m;ﬁ 5? ng

4- Pr opyl oxyi soqui nol i ne-3-carboxylic acid glycylam

~ 4- (3- Met hyl but yl oxy) i s&@¥=d& Fe- 3- carboxylic ~ acid gl ycyI ani de
Exanpl e 69 15 4-Methoxy-5, 6, 7, 8- tetrahydr0|squ|noI|ne 3-carboxylic
acid glycyl am de Exarmﬂa

4- ( 3- Met hyl butyl oxy)-5,6,7, 8-t dr0|squ|noI|ne-3-

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,
5 and in which R%, R’, R, R? and R are identical
or different and are hydrogen, fluorine,
chlorine, cyano, trifluoromethyl, (C,-C¢)-alkyl,
(C,-C¢) -alkoxy, -O-[CH, 1,-CHip onFyr N-(C3-Cy)-
alkylcarbamoyl, N,N-di-(C,-C,) ~alkylcarbamoyl,
10 ~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.

15 10. A compound of the formula I as claimed in claims 1
to 3 and 6 to 9, in which .
is O,

is O,
is CR3,
is 0,

This Sheet Has Been Rep

T llll

20
is a -CH, group,
is CO,H,

w» B W MO

w

' is hydrogen, (C,;-C,)-alkoxy or -O-[CH,],-CHgq...
oFgr 3

25 R* 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




carboxylic acid glycylam de 20 Exanple 71 '
4- Ef hoxy- 5, 6, 7, 8-t et r ahydr oi soqui nol i ne- 3-car boxylic acid gl ycyl am de

Exanpl e 72 4- Benzyl oxy-5, 6, 7, 8-t et r ahydr oi soqui nol i ne- 3-carboxylic 25
actd glycyl am de Example 73 ~ 140 -

4- Benzyl oxyi soqui nol i ne- 3- car boxxl i c_acid glycyl am de

-70- Exanpl e 74 (C,-Cy¢) -alkenyloxycarbonyl, retinyloxycarbonyl,

4- (3- Met hoxybenzyl oxy) -(g, 5S¢ foyidaineiyiaxy¥edylo) | Nneede,) -cycloalkyl -
(C,-C,) -alkoxycarbonyl or phenyl-~(C,-C,)-alkoxy-
carbonyl, where a phenyl radical is substituted

5 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

R® is hydrogen, (C,-C;)-alkoxy or (C,-C,) -cycloalkyl-
10 (C,-C,) -alkoxy, where one of the substituents R*
and R® is hydrogen,

R* 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

15 ~ 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

20 4, g is8 0 or 1 to (2£+1) and x is 1, including
the physiologically active salts.

11. Compounds of the formula I as claimed in claims 1 to
3 and 6 to 10, in which

Q is O,
25 X is O,

Y is CRsc

m is 0,

A is a -CH,-group,:

Thls Sheet Has Been Replaced

s is cox, TTe

30 R! is hydrogen,

R? is hydrogen, N-(C,;-C,;) -alkylcﬁrbamoyl, N-((C,-

C,,;) ~alkoxy- (C,-C,) -alkyl) carbamoyl, N-cyclo-
R AR

AT



carboxylic acid glycyl ani de Exanple 75 5

7- Br onp- 4- et hoxyi soqui nol i ne- 3- carboxylic acid glycyl - am de
Exanpl e 76 7- Met hoxy- 4- met hoxyi soqui nol i ne- 3- car boxylic acid
gl ycyl am de 10 Exanple 77 3- Met hoyw16~

((3-net hyl but yl oxy) net hyl ) pyri di ne- 2- carboxylic acid glycylam de

Exanpl e 78 3- Met houaxﬁlééeyehaymxw-@hénmd%WI,dNnQpﬁeﬁ@u.bC(qL| c 15
acid glycyl am de

3- Met hoxy- 6- benzyl oxyn???ﬂ%@lcﬁer%éﬂtfoxﬂ ere: o the J3ab) ,h¥ge

cases, the phenyl rad:Lcal can carry a fluorine
substituent, a (C,-C,;)-alkyl substituent or a

5 (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)-
10 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,)-

15 alkyl or (C,-C,;)-alkoxy, including the physio-
logically active salts.

12. A compound of the formula I as claimed in claims 1
to 3 and 6, in which
Q is ©
20 X is O,
Y is CR},

where R? ig hydrogen, I

n s 0, )

A is a -CH, group,
25 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.

30 13. A compound of formula I as claimed in claims 1 to 3
and 6, in which '

Q is O, —

—
—

X is O Replaced

e T



Exanples 80 to 91 were prepared in accordance with the 20 processes

described in Schenes 1, 2 and 3. Exanpl e 80
5- Car boxy- 3- net hoxypyri di ne-2-carboxylic acid glycyl- ~ am de
270 ng of the title conpound from Exanplei§3 were 25 hydrolyzed at
20[err]C using 50 m of 1N nethanolic NaOH. After 30 mnutes, the
m xture was concent pat &gy ig), vacuo and the residue was dissolved in 50
m of water; this ol uti was extracted with diethyl ether and the
aqueous phase whs jaus't% H'l wi th conc. aqueous hydro- 30
chloric acid and t hé& dmncara,Hat ed i n vacuo; the water was renoved
azeotropically f roml@hq_g qﬁ}%ml nghgt hyl '

5 R? and R?, together with the pyridine carrying them,

form a quinoline ring having an unsubstituted
benzo moiety, and
R* is methyl.

14. A compound of the formula I as claimed in claims 1,

10 2, 4 and 5, in which

Q is S,

X is O,

Y is CR®,

T i
15 A 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-
20 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¢) -
25 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®
30 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




-71- acetate and the residue was then treared with ethanol and

this mxture was concentrated; the residue was crydtal - 1ized using

di et hyl ether. 230 ng were obtai ned of the title conpound, mp.
173[err]C (with gas evol ution, sintering i at 170[err] C), which,
according to the [err] H NVR spectrum st % cont ai ns approxi mately 20

% of I
0.45 g of B (P51 oBi 5P )ﬁ'c“é'r %ﬁ%}ﬁ?”’fémlﬁ’a* €y PLRRkagTEd Craliiy govE "0

oxypyr i di ne- 2- oXylic
acid N (((1- butonx?)c&rb n?PFnE#hy Rawhde€h 100 mp. 80-81[err]C (from
petrol eum et her), ugi ngs58,mM of 1.5 N met hanolic NaOH. 0.23 g was
obtained of the titl]e $9", pound, m p. 198_266fe%L}LLLLLQ__an
et hanol i ¢ phase whoSe ‘residue, follow ng %ﬂ@% a i on
crystallized using ¥ disdce&hyl ether). ACCOFdI e dﬁIWWQ
spectrum and M5 15 thgss¥bstance cont ai ns appr mr 960f Its
et hyl ester. | soneric
2- car boxy- 3- nethoxybyrﬁalﬁe‘Gﬂéaihﬁwgilc aC|d glyc Ian1 e was obt ai ned

in an anal ogous mangerjg -co,M) P frome65[err]C (sintering from45[err]C,
wi th foam ng, fron1%9 isdhghr%gegﬂher, hygr oscopi c) .
10 R? is carboxyl or (C,-C,¢) -alkoxycarbonyl,
R® is hydrogen, and
R' is an unbranched or branched (C,-C,)-alkyl
radical.

16. A compound of the formula I as claimed in claims 1

15 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.

17. A compound as claimed in claims 1 to 16 to be used
20 for inhibiting collagen biosynthesis.

18. A compound as claimed in claimg 1 to 16 as an
inhibitor of prolyl hydroxylase.

19. A compound as claimed in claims 1 to 16 for use as
a fibrosuppressive agent.

25 20. A 'compound as claimed in claims 1 to 16 for pre-
paring a pharmaceutical against f£ibrotic diseases.

21. A compound as claimed in claims 1 to 16 for pre-
paring a pharmaceutical against fibrotic diseases of

the liver.

30 22. A compound as claimed in claims 1 to 16 for pre-
paring a pharmaceutical against fibrotic diseases of

the lung.
UL O L




Exanmpl e 81 5- Met hoxycar bonyl - 3- met hoxypyri di ne- 2- car boxylic acid

gl ycyl am de a) 5-Methoxycarbonyl pyri di ne-2-carboxylic acid 1-oxide
25 12 ¢ (60 mmol) of dinmethyl pyridine-2,5-dicarboxylate wer e
suspended in 30 m of glacial acetic aei dg4and after that 13 m of
hydr ogen peroxide (35 % were added at 20[err]C and while stirring.
The m xture wek3 i helm tempeuntoabOGikxindéd in cladmer lalte ebfeforurpe-

while stirring, w th. 2 .c %Q‘! t ter the
m xture had been % %h(? °f§‘84[‘ rr:‘]gg ihg E%ﬁ%ﬁ éd§€ éga?#o

to cool down 'EQPZQ)‘E%!M]C and the crystalllne precipitate was flltered
of f with suction and washed with water; After dry| ng, 7.5 g of

product were aqbt ai ned dp 16Q[err]C (dei
24. ‘process or 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
iN R
R R!
| SR
v co,r24

AT s it.) Z 2
(! -y 1]

.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



-72; b) D met hyl 3-chl oropyri di ne-2, 5-di car boxyl at e 17 m of

thionyl chloride, 35 mM of anhydrous chloroform - and 1.5 m of

NN- di et hyl f ormami de were heated to 60[err] C, while stirring, and 7.5 g
of “the above product were then 5 added1#8 portions at this tenperature.
The m xture was then stirred at 60 C for a further 60 m nutes, and,
after cooling, thgitsolvent and excess reagent wgfte distilled off in

vacuo; dichl oronmefhang wagrddded to the resj duegz andrt*he

NN- di net hyl f or mam conpl ex s f ed 10y ®ft with suction and
washed with dich t hahe-A=C0,RA0pr oxi nat el NHFAZEAYN ani ne
and 10 m of bet h¥nollfwere added, while coofing, tdlthe nother |iquor
and the mixture wasvstirr®d for 30 nminutes. After conceh- trating by
evaporation in vacuo, the residue was din- 15 solved in 50 ml of water and
this m xture was then extracted 3 x with dichloronethane; the organic
phase was dried gmd concentrated, and the resigue was chromato-
graphed on silica gel jusi pgn-heptane ang §- hep‘{zane et hyk* acetate
(3:1). 5.3 g of p? re crystal,l i zedr—#si ng N
» NH-A=-CO,R%¢ L _1_ _wH-a-co,r?*
R N R N .
v 0 v Y

where X 1s a leaving group, in particular
halogen, O0SO,Me or O0SO, phenyl, and, where
appropriate,

iv) the compounds of the formula IV, provided Q is
5 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).

Ly
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20 , petroleumether, from appropriate fractions, mp. 36 to 38[err]C.
C) M 3- Met hoxypyri di ne-2, 5-di carboxylic acid 53 g (0.231 nol) of the
above di ester were dissolved in 500 mM of nmethanol, and after that 150
m ~(0. 81 mol ) ,of 25  sodi um met hoxi de soRuti on (30 96|r1HﬂErﬂ3tr)34QKe
——added, .
rose to 30[ er algstamet noft the dhsckesvre under reflux for 4.5 hours,
300 M of water were added at 20[err]C, and the n1xture was t hen
stirred at 35[err;C for 0 m nutes._ The ex %é noI was distilled
BRx et o (R EL

off in vacuo P

at” 20[err] C and while stirring, whereupon the tenperature

ﬁ%tute haﬁaﬁ‘aﬁxc%as%a B IPZePR¥Ation

cooling, with and thaﬁffusenasnphatﬂdcaquﬁeusshydrochIorlc acid; the color-
| ess crystalline product was filtered off with auction and dried. 49
g were obtained, mp. 185 err]C (gas evo- 35 lution); 255[err]C

(deconp.).

The invention relates to compounda of the formula I,
Rl
R? er?
_ ‘ AN
Y\N/ NH“A"B (l)
by
(0)m

to a process for their preparation and to their use as

pharmaceuticals. The compounds are employed, in particu- . »

lar, for inhibiting collagen biosynthesis and as
inhibitors of prolyl hydroxylase and as fibrosuppressive
agents. ,

_—’—’/‘_'_’__,————/.—’
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REPLALEMENT &

- 73 - d)  Dinethy}l | 3-nmet hoxypyri di ne- 2, 5- di Car RGPV ACERENTOSHEETS.  SG
Exanpl.e 190a) 27 FEBDY97 vé t hoxycar bonyl - 3 - net hox) & Frae

. < okyb! lo¥
raci-d 5] The conpound wgs jobtai ned, as a m xture Wi gCH i ?’lg%}a """ o paged o]
nononet hyl *ester—(or." Exa

one

! Lo 00a)), froms 4 g (1bBmgEm®  opag 'qs‘Bd{%ed"&g
di'ester by hydrol ysis w a dilute solution- of TSl - @8efdiym 1o paged ..
hydr oxi d€ (0.54 g of NaOH (13.5 m)). 1.8 g oiAndhvest er: WS&dE«%O paged |46
mp. 152[err]C, were 10 obtained in addition to 08 g of unreacted
diester. f)  5-Methoxycarbonyl -~ 3- met hoxypyr i DIATE DFCREGERRN &2 l°2/47+
acid (glycyl benzyl ester) am de 1.8 g of the above m xture were
condensed, iBbe ption wi th Exanple 90b), with 2.9 g (8.6 nmmol) of
glycine 15 benzyl ester tosylate in the presence of N-ethyl nor-

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 bxring about a very selective
inhibition of collagen biosynthésis by their influence on
the collagen-specific hydroxylation reactions. In the
course of these reactions, protein-bound proline orx
lysine is hydroxylated by the enzymes proline hy_droxylasé
or lysine hydroxylase, respectively. If this reaction is
prevented by inhibitors, there then arises a non-
functional, subhydroxylated collagen molecule which can
only be secreted by the cells into the extracellular
space in small quantities. 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.

10

15

Inhibitors of prolyl hydrou:ylaée are therefore suitable
substances for use in the therapy of diseases in which
the deposition of collagens makes a substantial contri-
bution to the clinical picture. These diseases include,
inter alia, £ibroses of the 1lung, 1liver and sgkin
(scleroderma and cicatrizations following burns, injuries
- and surgical intervention) and also atherosclerosis.

25

30

It 4is known that the ensyine proline hydroxylase is
efficiently inhibited by pyridine-2,4-dicarboxylic acid
and pyr:l.d:l.ge-z.s-di.carboxylio acid (K. Majamaa et al.,

ﬁw
I
i




phol i ne, 1-hydroxy-1H benzotriazole and CMC. After working up, 2.3 g
of oily m xture were chromat ographed on silica gel using

di chl oronet hane (in the presence of up to 2 % methanol). 0.82 g of
product was obtained, mp. 20 108[err]C.20. 6 g of the oily isonmer was al so
I sol at ed. g) The title conpound was®obtai ned by dissolving 650 ny

of the above ggnzyly es 1@87100 o) r of an/ t (1:1)
and hydrogena#&ng it ugi%g 188 (1§ﬂ$1i2)rég gr?g)l on vesseFE gggk?
cat al yst had ¢emRpowndgeaze Eslllbfﬁc‘?\‘hm asc Pbﬂ-gimﬂf idn reell venlture

concentrat ed g@tvéy high éeaedﬂezweioﬁayﬁabmd g3iad &1¢} Miogﬁaﬁ
ng were 3bt gégegﬁg 73 % | or | essssst‘)rystal 1 ne product m p

160[ err] C. 87, |

5- (3- Pent§l oxprodrugsy| of mpyridine+2, 4¢57-ddchebpkiylates &fed also
glycylam de  ypown, 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-dxalylglycinea which are inhibitors of prolyl-4-
10 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
hydroxycinnolinecarboxylic acid glycylamides are
15 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
20 al.

It has now been found, surprisingly, that heterocyclic
carboxamides having an ether sgubstituent, a thioether
substituent or an amino substituent in the ortho position

to the amide function have a strong inhibitory action on
25 prolyl-4-hydroxylase.

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

Rl
RE_J QR
A NLLEL L D
X
(0)m

p— .




- 74 - Exanpl e 83
5- Cycl ohexyl oxycar bonyl - 3- net hoxypyri di ne- 2- car boxyl i c

acid gl ycyl.am de
Exampl e 84 5 5- (n-Butyl am nocar bonyl )

-3 -met hoxypyri di ne- 2-carboxylic
acid glycyl am de Exanpl e 85 5-(2-
Met hyl - 2- but yl ami nocar bonyl ) - 3- met hoxypyri di ne- 2- carboxylic acid
gl ycyl am de 10 Exanple 86 _
5- (Cycl ohexyl ani nocar bonyl ) - 3- net hoxypyrl di ne- 2-car - ﬁkgpf c
gl ycyl am de XéémhﬁcbﬂEET
5- (Cycl ohexyl am no ar onyl ) - 3. net ho | di ne-2-car - _ boxylic gci|d
15 The produgt vvag taPneli®’i AT aﬁ)%gé? *wi th Exanpl e 90b)], 27 FEB 1997
X s O or s,
Y :I.s c-R® or,
5 if ®' and R’ form a oycle, :
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,

10 cyano, nitro, trifluoromethyl, (C,-C,)-alkyl, .(C,-
C¢) ~hydroxyalkyl, {C,-C,) ~alkoxy, ~-0- [CH,] .~
CiHiasia-pHal,, preferably (C,-C,)-fluorocalkoxy, (C,-

C,) ~£luoroalkenyloxy, (C,-C;) -£luorcalkynyloxy,

-OCF,C1l or -0-CF,~CHFCl, (C,-C,)-alkylmexcapto, (C;-.

15 Ce) ~alkylsulfinyl, (C,-C) ~alkylsulfonyl,
(C,-C¢) ~alkylcarbonyl, (C,-C;) ~alkoxycarbonyl,

carbdmoyl. N-(C,-C,) -alkylcarbamoyl, N,N-di-({cC,-C,)-
alkylcarbamoyl, (C,-C)-alkylcarbonyloxy, (C;-C,)-
cycloalkyl, phenyl, benzyl, phenoxy, benzyloxy.

20 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 § identical
or different substituents from the group halogen,
cyano, nitro, trifluoromethyl, (C,~-C,)-alkyl, (C,-
C,) -alkoxy, -O-[CH,],-CH,,,.oHal,, -OCF,Cl, -O-CF,-
CHFCl, (C,-C;) -alkylmercapto, (C,-C,)-alkylsulfinyl,
(C,-Cs) ~alkylsulfonyl, (C,-C,) -alkylcaxrbonyl, (C,-C,)~
alkoxycarbonyl, carbamoyl, 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,
35 - or

30

by the subétit_uem:a R’ of the a-carbon atom of an a-
amino acid, it being possible to use the natural



from 5- car boxy- 3- met hoxypyri di ne- 2-carboxylic acid an REPLACEMENT SHEET .

cycl ohexyl am ne,
hydrochl ori c

mp. .155[err]C (sintering at 80fefr]C,
acid). 20 b)

from aqugolis

_ _ o 27 FEB %9

5- (Cycl ohexyl am nocar bonyl ) - 3- met hoxypyri di ne- 2- car boxy [
(glycyl ethyl ester) amde - The product was obtaiped, T aretogy=wjt h
Exanpl e 90c), fromthe above conpeu4ds mp. 187 188[err]C (from

di et hyl ether) 25 ¢) The colorless crystalline title und
was obt ai ned hyakimeoagidsjandcthety Dobegroerss i n anal ogy Wi th
Exanpl e 90c) ,g 18 Panl 104&1d] gl OMEdi), Ghdee cedgr,ation
at 240[err] ©

: ,Exa 54 exyl a C bonyl )
-3 - ethyl oxypyri di'ﬁgmégg' v xyT ic M@l@h)’l am ﬁ&% éﬁ

5

10

tetrazolyl, :I.nid_a.:olyl or 3-hydroxyisoxazolyl, where
R*/ is aryl, hetercaryl, (C,;-C,)-cycloalkyl or
(c,-C,) ~alkyl, optionally monosubstituted by (C,-
Cj,) -aryl, Thetercaryl, OH, 8H, (c,-C,) ~alkyl,
(c,-C,) ~alkoxy, (C,-C,)-thicalkyl, (C,-C,)-sulfinyl,
(C,-C,) -sulfényl, CF,, Cl, Bx, F, I, NO,, -COOH,
(C,-C,) ~alkoxycarbonyl, NH,, mono- (C,-C,-alkyl) -amino,
di- (¢,-C,-alkyl) ~amino or (C,-C,) -pe:ﬂluoroal.kyl,

R, R’ and R® are identical or different and are hydrogen,

15

20

30

35

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,) -cyalo-
alkyloxy- (C,~C,) ~alkyl, (C,-C,) -cycloalkyloxy- (C,~
C,,) -alkoxy, (C,-C,) -cycloalkyl- (C,-C,) -alkyl- (C,-
Ce) ~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, (C,-C,,)-axyl, (c-)"c“) -aralkyl, (G-,-C“) -
aralkenyl, (C,-Cy)-aralkynyl, (C,-C,)-alkenyl, (C,-
Cyo) ~alkynyl, (C,-C,)~alkoxy, (C,-C;)-alkenyloxy,

{C,-Cy,) ~alkynyloxy, retinyloxy, (C,-C,,)-alkoxy- (c,-'

Ci;) -alkyl, (C,-C,,) -alkoxy-(C;-Cy,) -alkoxy, (C,~Cy,)-
alkoxy- (C,-C,) ~alkoxy- (C,-C,) ~alkyl, (C,-C,,) ~aryloxy,
(C,~Cy¢) ~aralkyloxy, (C,~C,,) -aryloxy- (C,-C;) ~alkoxy,

(C,~Cy) ~aralkoxy- (C,-C,) ~alkoxy, (€-Cy¢) ~hydroxy-
alkyl, - {C¢=Cy¢) ~aryloxy- (C,-C,) -alkyl, (Cy=Cy¢) -
aralkoxy- (C,~C,) ~alkyl, (C¢-Cy,) ~aryloxy- (C,~C,) -

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

alkoxy- (C,-C;) ~alkyl, (C,-C;,) ~alkenyloxy- (C,~-Cy) -
alkyl, (C,-C,,) -alkynylo:;y- (C,-C,) ~alkyl, retinyloxy-

(C,-c.) -‘ml P 'o', . [cng.] "C‘n (ags1-g) F,' -OCF,C]. P} -0(1!‘, -
CHFCl, )

{C,~C,,) ~alkylcarbonyl, (C,~C,) ~cycloalkylcarbonyl,



- 3- met hoxypyri di ne- 2- carboxylic acid glycyl am de =
rbox I|c
o%?l §€ t‘)
pyri di ne- 2- carboxylic acid The resinous product
5- ((+) - Dehydr oabi e(gd-iioaryboaybonfloet hoX(G,~Cy¢) ~aralkylcarbonyl,

- 75 - Exanpl e 88 5- ((2- Phenylethyl)an1nocarbdﬁngﬁamﬁq; 3“‘

5- ((+) - Dehydr oabi et yl am nocar bonyl ) - 3- mret hoxypyri di ne-{2-

acid glycylan1de a) 5-((+)-Dehydroabietyl am noganb

analogy with 10 Exanple 90a), from 5= c®rboxy-3-neth xypyrldfne 2-car -

boxylic acid and (+)-dehydroabietyl ai ne. b

pyridine-2-carboxytgn@abga (9 YCYE, S8,y L afRbSflcarbonyl,  (C,-C,,) -
alkynylcarbonyl,

(¢,-C,,) ~alkoxycarbonyl, (c,-C,,) ~alkoxy- (C,-C,,) -
5 " alkoxycarbonyl, (C,-C,,)-aryloxycarbonyl, (C,-C,,)-

aralkoxycarbonyl, (C,-C,)-cycloalkoxycarbonyl, (C,-
C,,) ~alkenyloxycarbonyl, retinyloxycarbonyl, (C,~C,,) -
alkynyloxycarbonyl, (C¢-C,,)-aryloxy-(C,-C,) -alkoxy-
carbonyl, (C,-C,,) -aralkoxy-(C,~C,) -alkoxycarbonyl,
{C;-C,) ~cycloalkyl- (C,-C¢) -alkoxycaxbonyl, (C,-C,)-
oycloalkoxy- (C,-C,) ~alkoxycarbonyl,

10

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

vloxy, (C,-C,,)-aryloarbonyloxy, = (C,-C,¢)-axalkyl-

carbonyloxy, cinnmamoyloxy, (C,~-C,,) ~alkenylcarbonyl-
s oxy, (C,-C,,)-alkynylcarbonyloxy,

(C,-Cy,) -alkéxycarbonyloxy, (C,-C;,) .-alkoxy- (c_,-c,,) -
alkoxycarbonyloxy, (C.-C,,)-aryloxycarbonyloxy, (C,-
Cy¢) ~aralkyloxycarbonyloxy, (C,-C,) -cycloalkoxycar-

bonyloxy, (C,-C,,) ~alkenyloxycarbonyloxy, (C,~Cy,)-
20 alkynyloxycarbonyloxy,

carbamoyl, N-(C,-C,,)-alkylcarbamoyl, N,N-di-(C,-

Cy,) ~alkylcarbamoyl, N-(C,-C,)-cycloalkylcaxrbamoyl,

N,N-dicyelo- (C,-C,) -alkylcarbamoyl, N-(C,-C,,) ~alkyl-

N- (C,-C,) ~cycloalkyloarbamoyl, N- { (C,~C,) ~oycloalkyl-

25 (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-

ablietylcarbamoyl, N-(C,~C,,)-arylcarbamoyl, N-(C,-

Cy) ~aralkyloarbamoyl,  N-(C,-C,,) -alkyl-N-(C,-C,) ~

30 arylcarbamoyl, N-(C,-C,;)-alkyl-N-(C,-C,,) -aralkyl-
carbamoyl, N- ((C,-C,,) ~alkoxy- (C,-C,,) ~alkyl) carba-.

moyl,  N-((C.-C,y) -aryloxy- (C,-C,,) ~alkyl)carbamoyl,

N-((C,-C,¢) ~aralkyloxy- (C,~-C,,) ~alkyl) carbamoyl, N-

(Cy-Cyy) ~alkyl-N-((C,-C,,) ~alkoxy- (C,-Cy,) -

s alkyl)carbamoyl, N- (C,-C,,) ~alkyl-N- ( (C,-C,,) -



am de 15 The product was obtained in analogy wth Exarrpl'e 90c) ,
fromthe above conpound, mp. from 150[err]C wi th foam ng, sintering

at 120[err]C, fromdiethyl ether). ~¢c) The title conpound was obt ai ned
by hydrolyzing the above conpound in analogy with Exanple 90 d), 20 mnp.

215[err]C (sintering at 150[err]C, from aqueous hydrochloric acid).
Exanpl e 90 5- ((2- (4-Fluorophenyl-) eetshyl ) am nocarbonyl) -3-methoxy-
pyri di ne-2-carboxylic acid glycylanmide. 25 a) Met hyl

5- car boxy- 3- met hox &ica{rgmlhqerhmylao‘ ¥- (C1-Ciommd Ry iN< he

3- net hoxypyri di ne- Q(@,dcgar.nra;lky;l&gyi (E .@_ﬁ mg,ﬁm yere sgspended |

in 150 mM of Tfe‘n er that f 93 centrated

sul furic acid were d ﬁ’rgg:/vg%f’@ﬁ Bﬁdﬁ?’ 48 9% for 3

hours. Half of the Shet Naf6j-G salkydimino, cﬂ-s(w-lcali-mlonlmii t he

residue was introdyge@,-c,) -cycloalkyl-(C,-C,) -alkylimino, N- (C,-Cy,) -
arylimino, N-(C,-C,)-aralkylimino or N-(C,-C,)-
a]_.koxy- (C,-C¢) ~alkylimino, and h is from 3 to 7,

a carbamoyl radical of the formula II

REF aecyt q-'i'rrr*

[}

| R* B 3 |
—~Co un)kn/ =T (W1).] | 27FEBWWH
in which ' . —
R* is the substituent of an a-amino acid to which
the L- and D-amino acids belong,
s is 1, 2, 3, 4 or 5, and
T 4is OH, OR or NR'R', where

- 10

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,~Cy,) ~aralkoxy- (C,-

- Cg) ~alkyl, (C¢-C,;) -aryloxy-(C,-C,)-alkyl, (C,-C,,)-
alkanoyl, opticnally substituted (C,-C,;)-aralk-
anoyl or optionally substituted (C,-C,;) -aroyl, or

15

20

R’ and R™ together are -[CH,],, in which a CH, group
can be replaced by O, 8, 80, S0,, N-acylamino, N-
(C,-C,,) ~alkoxycarbonylimino, N-(C,-C,)-alkylimino,
N-(C,-C,) ~cycloalkylimino, N-(C,-C,)-cycloalkyl-
(C,-C,) -alkylimino, N~ (C¢-C,,) -~axrylimino, N- (C,Cy¢) -
aralkylimino ox N-(C,-C,)-alkoxy-(C,-C,)-alkyl-
imino, and h is from 3 to 7, |

25

carbamoyloxy, N-(C,-C,;,)-alkylcarbamoyloxy, N,N-di-
(C,-Cy,) ~alkylcarbamoyloxy, N- (C,~C,) ~cycloalkylcarb-
30 amoyloxy., N-(C¢-C,,) ~arylcarbamoyloxy,



- 76 - into 400 mM of ice water;
filtered of f with suction and washed with wat er; thq
di ssolved in 150 mM of a saturated, aqueous

and this mixture was extracted 5 twice with 80 m (f
each occasion; the

cool i ng,

1.7 g of dinethyl
wer e obt ai ned

w th hal f-concentrated aquegus hydrochl

precipitated product was filtered off with auction aﬁ1d~——-~d+-|-edq—-5_g.l
col orl ess, cryst al e (€, aalkyluerbhnoylvg ,ned N-{(Q)~C]I6calkylSN-crr] C.

soI utji @

r’@?ha e

n
diglf?l %EB
bi car bonat e phase was adj usted ti
ric acid and the

the crystalline WLAEEMWSSHEET .

bi car Bodat e

on

i é%ﬂ; Hﬁﬁ%ﬁﬂfﬁé&s’%ﬂ LR el

(4- Fl uor ophenyl ) e8K3ikyigarBaAmOYioNyy | §- -Cu)-allwl)ca:hamyl
met hoxypyri di ne- 2-nar(llca<+¢,5r-ﬁeyvow (c,-c“)-alkyl)ca:bamylw . ON-

((C;<Cy¢) ~aralkyloxy- (C,-Cy,) ~alkyl) carbamoyloxy, N-
{C,-C,,) ~alkyl-N-((C,-C,,) ~alkoxy- (C,~C,,) ~alkyl) -
carbamoyloxy, N-(C,-C,,)-alkyl-N-((C.-C,,)-aryloxy-(C,-
C,0) ~alkyl) carbamoyloxy, N=-(C,-C,,)-alkyl-N-( (C-,-C,.) -

aralkyloxy- (C,-C,,) ~alkyl) caxbamoyloxy, -

10 . amino, (C,-C,,;)-alkylamino,; d4i-(C,-C,,)-alkylamino,
(C,-C,) ~oycloalkylanino, (C,-C,,)-alkenylamino, (C,-
Cyy) ~alkynylamino, N-(C,-C,;)-arylamino, N-(C,-C,;)-

aralkylamino, N-alkyl-aralkylamino,

N-alkyi-a:yl-

amino, (C,-C,;) -alkoxyamina, (C,-C;,) ~alkoxy-N-(C,-

15. c;°) - uWIGIII’.nO 2

(C,~C,;) ~alkanoylamino, (C,~C,) ~cycloalkanoylamino,
(C¢-C,,) ~aroylamino, (C,;-C,¢) -aralkanoylamino, (C,-

C,,) ~alkanoyl-N- (C,;-C,,) ~alkylamino,
alkanoyl-N- (C,~C,,) ~alkylanino,

(C,~C,) -cyclo-

‘c"cu) -ar°Y1"N"

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

alkylamino,

(C,-C,,) -alkanoylamino- (C;-C,) ~alkyl,
alkanoylamino- (C,-C,) ~alkyl, " (Ce=Cya)

{c,-C,) ~cyclo-

-aroylamino- (C,-

C,) ~alkyl, {C,=C,¢) ~aralkanoylaniino- {C,-C,) ~alkyl,
25 amino- (C,-C,,) ~alkyl, N-{(C,-C,,)-alkylamino-(C,-C,,) -
alkyl, N'N'di (c""c") -alkylm- (C‘-C:‘) -alkylp (c,"

c.) "cycloalkYImO' (C;-C;.) 'al'lel

(C,-C,,) ~alkyl-

mexcapto, (C,-C,,)~alkylsulfinyl, (C,-C,,)-alkylsul-
fonyl, (C,-C,,)-arylmercapto, (C,-C,,)-arylsulfinyl,

30 (C¢-C,,) ~arylsulfonyl, {C,-Cy¢) ~aralkylmexrcapto,
(C,-Cy¢) ~aralkylsulfinyl,  (C,-C,) -aralkylsulfonyl,

. (€;=C,,;) ~alkylmercapto- (C,-C,) ~alkyl,

(C,-C,,) ~alkyl-

ﬂulfiny:-" (c;"c‘) "alkY]-o (c;"cga) "mlmfonyl" (cl-cC) =

35
C;) -‘1kyl »

alkyl, (C,-C,,)~-arylmercapto- (C,-C;)-alkyl, (C;-C,;,)-
arylsulfinyl- (C,~C) ~alkyl, (C,-C,,) -arylsulfonyl- (C,-
. (C3=Cy¢) ~aralkylmercapto- (C,~C,) ~alkyl,

bf



15

3.2 g of nethyl 5-carboxy-3-net hoxypy.ri di ne- 2- car boxy| REPLACEMENTeSREET
suspended in 300 mM of anhydrous dichl oronet hane, - P03

m (15 mmol) of 2-(4-fluorophenyl)-
N- et hyl nor phol i ne,

6.35 g 20 (15 mmol ) of N-cycl ohexyl -N - (2-norphol i noet hyl }earbedi-
I m de net hyl -p-toluenesul fonate (CMC) we8e-added sequen- tially, at l
20[err] C and while stirring, 4 3

and ter tiret—2
ot hyl am ne, 1.95 im] ( I f
2.2 ¢ (16.5 mol) of 1-hydroxy-1H Qe zo%?i gggl%qgnc

and the m xture was stirredTfor

La)
A

The undi ssol ved nmafCs+Cys) navalkydsul £finyl« (& e@bfalkydi, t he dCya@id -phase

was extracted, in gagh
W th

bi car bonat e,

organi ¢ phase was dried and concentrated. 3.7 g were

Paut $- Xe,-d,} badRytgueous sol ution of Na
N aqﬁggﬂs F}?‘dréchl oﬁvc acid and with water, and the

obt ai ned of

met hyl enter, m p. sb3amoyls M -elCyl-Cyo)wianldlyland famoyli, W, WeddeliCi-C¢) <150 ni
of 1.5N met hanoli%'i&?ﬂsdf:s%ﬂéotc&%m-mmmﬂ! 1yas
concentrated and dissOl ved,in 10 of wat er

adj ust ed o pH 1
crystalline

, and this mxture was
N-(Cerfual -BE¥LBULEMMBY LY hy dr ochl oric acid; the

AT, pCi A Faradkylshlfandydi f wi th suction, washed with

wat er and dried. 3. Q T Y taj 110[err] C (with
foam ng, sintering %ﬁS&Erﬁ%& m(&'%ﬁ &Fﬁsﬂiﬁmﬁﬂ

10

15

20

30

35

=N-(C,~Cy¢) ~aralkylsulfamoyl,
(C,~C,,) ~alkylsulfonamido, . . _
N- ((C;=Cy) ~alkyl) - (C,~C;,) -alkylsulfonamido, (C,~Cye) - -
aralkylsulfonamido or N=-((C,-C,,)-alkyl-{(C,~Cy,) -
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,
(C3-Ci)-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, (C,-C,)-cycloalkyloxy-(C,~C;)-
alkoxy- (C,-C¢) -alkyl, (C,-C,) ~cycloalkoxy- (C,~C,) -
alkoxy- (c;'c.) -alkoxyn (cc"cﬂ) "&!Yln (c-)"c“) '“alkylo
(C,-Cy¢) ~alkenyl, (C,-C,,) -alkynyl, (C,~C,,)-alkoxy,
(C,-Cy¢) -alkenyloxy, - (C,-C,,) ~alkoxy- (C,~-C,,) ~alkyl,
(¢,-C,,) ~alkoxy- (C,-C,,) ~alkoxy, (C;-Cy,) ~alkoxy- (C, -
Cy) -alkoxy- (C;~C,) -alkyl, (C¢-Cy,)-aryloxy, (C,-Cy)-
aralkyloxy, (Ce-C,,)-axyloxy-(C,-C,)-alkoxy, (C,-Cs)-
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,~CeB3¢s1.Fys -OCF,C1l, OCF,-CHFCL,

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



REPLACEMENT SHEE
- 77 - c) 5 (((2- (4-F uorophenyl) ethyl') am no){ darbonyl) =33
met hoxypyri di ne-2-carboxylic acid (glycyl ethyl entzq)Fem

In anal ogy with Exanple 90a), 3.2 g (10 ruol) of the 5 above corrpound ver
reacted with 1.4 g (10 mmol) of glycine ethyl ester jhycroeherree:

N- et hyl nor phol i ne, - 1- hydroxy- 1-bensotri azol e and Fol | owi ng
anal ogous working up, 2.8 g of the &®l-worless crystalTine product
were crystallized using diisopropyl - et hﬁr, : mg 170 to 10 171[err] C.
d) ' S

The title conpkSsnGaade y AFlkydegrbonylyf t he above

gl ycine ethyl ester, at 20[err]C, in 1.5N met hanolic NaCH. 0.95 g of
product, mp. 206]

product, M P ;2061 f ki Roxyoarb8RPL)Y) CIYRIEL) LifRokyOTeETYS

. alkoxycarbonyl, (C,-C;,)-aryloxycarbonyl, (C,-Cy)-
aralkoxycarbonyl, (C,-C,)-cycloalkoxycarbonyl, (C,-
Cy,) -alkenyloxycarbonyl, (C,-C,,)-alkynyloxycarbonyl,
(C¢-C,,) ~aryloxy- (C,-C,) ~alkoxycarbonyl, (C;~Cy¢) -
aral)éoxyé (C,~C¢) ~alkoxycarbonyl, (C,-C,)-cycloalkyl-
(C,-C,) ~alkoxycaxrbonyl, (C;~C,)-cycloalkoxy-(C,-C,)-
alkoxycarbonyl, |

10 (C,-C,) -alkyloarbonyloxy,  (Cy-C,)-cycloalkylcarbo-
- nyloxy, (C¢-C;,) -arylcarbonyloxy, (C,-C,) -aralkyl-
carbonyloxy, cinnamoyloxy, (C,-C;,) -alkenyloarbonyl-

oxy, (C,;-C,,)-alkynylcarbonyloxy,

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

15 alkoxycarbonyloxy, (C¢-C,,)-aryloxycarbonyloxy, (C,-

. @) -aralkyloxycarbonyloxy, (C,-C,)-cycloalkoxycar-

bonyloxy, (C,-C,,)-alkenyloxycarbonyloxy, (C,-Cy,)-
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)caxbamoyl, N-(+)-dehydro--

25 _abietylcarbamoyl, N- (C;~C,) ~alkyl-N- (+) -dehydro-

: abietylcarbamoyl, N-{(C,-C,;)-arylcarbamoyl, N-(C,-

*  Cy¢) ~aralkylcarbamoyl, N- (C,-C,,) ~alkyl-N- (C;-C,¢) ~

arylcarbamoyl, N-(C,-C,,)-alkyl-N-(C,-C,,)-aralkyl-

carbamoyl, X N-((C,-C,;) ~alkoxy- (C,~C,,) ~alkyl) ~

30 carbamoyl, N-((C-Cy¢) -aryloxy- (Cy-Cyp) -

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,-

35 Cy,) ~alkyl) carbamoyl, N-(C,~C,,) ~alkyl-N- ((C,~-C,y,) -

20

=



15 Exanpl e 91

5-((2-(4-Met hoxyphenyl ) et hyl ) am nocar bonyl ) -3-ethyl o yBEPLACEMENT SHEET
pyri di ne-2-carboxylic acid glycyl am de Exanpl ¢s{92 to 105 werg
obtai ned fromthe correspondingly substituted pyri{di2i2FEB 397boky] i
acid derivatives of the 20 formula Il and glycine ¢thyl ester .
hydrochl oride and with subsequent. hpyglrol ysi s of {t e~ gryerie ernyl
ester com pounds. Exanpl e 92

5- Chl or o- 3- et hyl oxmlkjlmyi(ﬁﬁﬂawllwlmmyl “CaR(CBIhee 1n
Exanpl e 93 S gRgg ¥RN bl FépTaded i d, @.aﬁ-ftcgldf#' 5
am de Exarrpl e h 0X t 3t hox e- 2-
A e i de ﬁa,n,.&m VALY QTSN s Wd dee
cycloalkyl- (C,-C,) -alkylin:l.no N- (c.-c,,) -arylinino.
5 N- (C,-Cy¢) ~aralkylimino or N-({C,-C,)-alkoxy- (C,-Co) -
alkylimino, and h is £from 3 to 7,

carbamoyloxy, N-(C,-C,;)=-alkylcarbamoyloxy, N,N-di-

(C,-C,;,) ~alkyloarbamoyloxy, ° N-{(C,~C,)-cycloalkyl-

carbamoyloxy, N- (c.-é,‘) -arylcarbamoyloxy, N-(C,-
10 Cy) -aralkylcarbamoyloxy,  N-(C,-C,,) ~alkyl-N-(C,-
C,,) -arylcarbamoyloxy,  N-(Cy-Cy,) -alkyl-N- (C,-Cy) -
aralkylcarbamoyloxy, N-((C,-C,,)-alkyl)carbamoyloxy,
N- ((C¢-C,,) ~axyloxy- (C,~C,,) ~alkyl) caxbamoyloxy, N-
((C,~Cy¢) ~aralkyloxy- (C,-C,,) -alkyl) carbamoyloxy, N-
(Cy=Cye) ~alkyl-N-((C;-0,,) ~alkoxy- (C,-C;,) -
alkyl) carbamoyloxy, N- (C,-C,,) ~alkyl-N- ( (C,-C,,) -
aryloxy- (c,-cu') -alkyl) carbamoyloxy, N- (c,;-c,.,) ~alkyl-
N- ((C,-C,,) -aralkyloxy- (C,~C,,) -alkyl) carbamoyloxy,

amine, (C,-C,,)-alkylamino, di-(C,-C,,)-alkylamino,
20 (C,-C,) -cycloalkylamino, (C,-C,,)-alkenylamino, (C,-
Cya) ~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,

25 (C;~Cy,) ~alkanoylamino, . (C,-C.) =-cycloalkanoylamino,
(C4-Cy,) -aroylamino, ~ (C,-C,,) -aralkancylamino, (C,-
C;,) ~alkanoyl-N- (C,-C,,) -alkylamino, {C,-C,) -cyclo-
alkanoyl-N-(C,-C,,) ~alkylamino, (C,-C,,)-aroyl-N-(C,-

Cyo) -alkylamino, (C,-C,,) -aralkanoyl-N-(C,-C,,)-alkyl-
30 anino, |

(C,-C;,) ~alkanoylamino- (C,-C,) ~alkyl,  (C,-C,)-
cycloalkanoylamino- (C,-C,) -alkyl, (C,-C,,)-aroylamino-
(C,-C,) ~alkyl, (C,-C,) ~aralkanoylamino- (C,-C,) -alkyl,
amino- (C,-Cy,) -alkyl, N-(C,-C,,)~-alkylamino-(C,-C,,)-
35 alkyl, N,N-di-(C,~-C,,) ~alkylamino- (C,-C,,) ~alkyl,



- 78 - Exanpl e 95 5- (3 -Methyl butyl) oxynethyl-3

- met hoxypyri di ne-2 -carboxylic acid glycylam de Exanple 96 5
5- Benzyl oxynet hyl - 3- et hyl oxypyri di ne-2-carboxylic acid gl ycyl am de
Exampl e 97 3- ((Cycl ohexyl ) met hyl oxy) pyri di ne- 2- car boxylic aci d
gl ycyl am de .

- 11 -
{C,-C,) ~cycloalkylanino- (Q-C;.) -alkyl,

(C,-C,,) ~alkylmercapto, (C,-Cy,)-alkylsulfinyl, (G-
C,,) -alkylsulfonyl, (C¢-C,,)-arylmercapto, (C¢-Cy,)-
. arylsulfinyl, (C¢-Cy) ~axylsulfonyl, (Cy=Cy¢) -

aralkylmercapto, (C,-Cy)~aralkylsulfinyl or (C,-C,) -
aralkylsulfonyl,

R! and R? or R’ and R’ form a chain [CH,], in which one or
two CH, groups of thée chain, which is saturated or
unsaturated by a C=C double hond. are opi::l.ona:l.ly

10 replaced by O, 8, SO, 80, or NR’, and o is 3, 4 or
T 5, and

R’ is hydrogen, (C,-C,;)-aryl, (C,-C,)-alkyl, (C,-C,)-

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

(Ce~Cy,) ~aryloxy-~ (C,-C,) ~alkyl, - {C,~C,;,) ~alkanoyl,

15 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~tetrahydrolsoquinoline ring, a
20 '

5, 6, 7, 8-tetrahydroquinoline ringor a 5, 6, 7, 8-
tetrahydrocinnoline ring,
or
R'! and R’ or R* and R' form a carbocyclic or a
heterocyeclic, 5- or 6-membered aromatic ring, where
25 " 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,
30 Furanopyridines,
Pyridopyridines,
Pyrimidinopyridines,

Imidazopyridines,




10 Exanple 98 3- ((2- Cycl ohexyl ) et hyl oxy) pyri di ne-2 -carboxylic acid
gl ycyl am de Exanpl e 99

3- ((3- Cycl ohexyl ) propyl-oxy) pyri di ne- 2- car boxyl i c acid 15 glycylam de
Exanpl e 100 3- (3- Met hyl but yl oxy) pyri di ne -2-carboxylic acid glyayl -
am de Exanpl e 101 20 3- Fbxyloxypyrldlne 2-carboxylic acid
gl ycyl am de Exanpl e 102
3-(4-Ethy|benzyI0éﬁiﬁyr| i ne- -carboxyllc acid glycyl - am de
Exanpl e 103 25 ®xy) pyri di ne- 2-carboxylic acid glycyl -
am de Oxazolopyridin

Quinoline, isoquinolipe and

Cinnoline,

5 wvhere gquinoline, isoquinoline or ocinnoline pre-

ferably satisfy the formulae la, 1b and lc

R"

- 1e¢

and the substituents RM to R, in each case hdependently

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

R* is, 1f Q is a bond, halogen, nitrile or trifluoro-

10 methyl, or, if Q is 6. 8 oxr NR’, a branched or
unbranched (C,-C,,) -alkyl radical, an unsubstituted,
saturated fluoroalkyl radical of the formula [CH,],.-
Cell(ze01.1Fgr @ (Cg=Cyq) -aryl radical, a (C,-C,,) ~aralkyl

radical, a heterocaryl radical or a heterocaralkyl
is radical,



Exanpl e 104 3-(4-Butyl benzyl oxy) pyri di ne- 2-car bo yI‘

- 79 - Exanpl e 105 3-(4-tert-Butyl benzyl oxy) pyr i dzﬁ -car box
acid gl ycyl am de Exanples 106 to 188 were prgppr mmg
with 5 Exanples 80 to 91. Exanpl e 106 '

- 13 -

where these radicals are substituted by one or more
radicals from the group
hydroxyl, halogen, oyano, trifluoromethyl, nitro,
carboxyl, (C,-Cy,)~-alkyl, (C,;-C,)-cycloalkyl, (C,-C,)-
5 oycloalkyl-{C,-C;,)-alkyl, (C,;-C,)-cycloalkoxy, (C,-C,)-
cycloalkyl- (C,-C,,) ~alkoxy, (C,-C,)-cycloalkyloxy-(C,-C,,) -
alkyl, (C,-C,) ~ocycloalkyloxy- (C,-C;,) -alkoxy, {Cy-Cy) -
cycloalkyl- (C,-C,) ~alkyl- (C,~-C,) ~alkoxy, {C,-C,) -cyclo-
alkyl- (C,-C,) -alkoxy- (C,-C¢) -alkyl, (C,-C,)-cycloalkyloxy-
10 (C,-C,) ~alkoxy- (C,~C¢) -alkyl, (C,-C,) -oycloalkoxy- (C,-C,) -
alkoxy-(C,-C,) ~alkoxy,  (Ce-Cy)-aryl, (C,-Cy) ~aralkyl,
(C,~C,,) ~alkenyl, e,-c,,) -tll:ynyl. (C,-Cy,) -alkoxy, (C,-
" C43) ~alkoxy-(C,-C,,) ~alkyl, {C,~C,,) ~alkoxy- (C,~C,,) -
alkoxy, (C,-C)-alkoxy-(C,-C,)-alkoxy=-(C,~C,) -alkyl, (C,-
15 C,,)-axyloxy, (C,-Cy)-axralkyloxy, (C¢-C,,) ~aryloxy- (C,-
C,) ~alkoxy, {C,~Cy¢) ~aralkoxy- {C,-C,) ~alkoxy, (C,~Cy) -
hydroxyalkyl., (C¢=Cy¢) ~axyloxy- (C,-C,) ~alkyl,  (C,-Cy)-
aralkoxy- (C,-C,) -alkyl, (C¢~Cy,) ~aryloxy- (C,~C,) ~alkoxy-~
(C,-C¢) -alkyl, (C,-Cy,) -aralkyloxy- (C,-C,;) -alkoxy- (C,-Co) -
20 alkyl, -O-[CH,),~CeHyq,1.F,s -OCF,Cl, -OCF,-CHFCL,
(c,-C,,) ~alkylcarbonyl, (C,-C,)-cycloalkylcarbonyl, {(C,-
C,,) -arylcarbonyl, (C,-C,,) -axalkylcarbonyl, cinnamoyl,
(C,-C,,) ~alkenylcarbonyl, (C,-C,,)-aklynylcarbonyl,

(C,~C,,) ~alkoxycarbonyl, (C,-C,,) ~alkoxy- (C,~C,,) ~alkoxy-
25 carbonyl, (C,-C,,) -aryloxycarbonyl, (C,-C,,) -aralkoxy-
carbonyl, (C,-C,)-cycloalkoxycarbonyl, (C,-C,,)~-alkenyl-~
oxycarbonyl, (C,-C,,)-alkynyloxycarbonyl, (C.-C,,)-aryl-
oxy- (C,-C,) ~alkoxycarbonyl, (C,-Cy¢) ~aralkoxy- (C,-C¢) -
alkoxycarbonyl, (C,-C,) -cycloalkyl- (C,-C) -alkoxycarbonyl,

30 (c,"c‘) m’-oalkoxy - (C;-c‘) 'alkoxycarbonY]- ’
(C,~-C,,) ~alkylcarbonyloxy, (C,-C,)-cycloalkylcarbonyloxy.,
{(C¢~C,;) ~arylcarbonyloxy, (C,~C,,) ~aralkylcarbonyloxy,
cinnamoyloxy, (C,~C,,) ~alkenylcarbonyloxy, (C,-C,,) -
alkynylcarbonyloxy,

38

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



5- Met hoxycar bonyl - 3- (2- rrét hyl - 1- pr opyl oxy) pyri di ne- 2- carboxylic acid

gl ycyl am de a) 3-(2- Met hyl - 1- propyl oxy) pyri di ne-2, 5-dicarboxylic
10 acid In anal ogy with Exanple 81c), 3.5 g (146 mmol ) of
sodi um were dissolved in 350 m of 2-nethyl-1- propanol (iso-

butyl alcohol), and after that 13.7 g (55 nmol) of

3-chl oropyri di ne-2-carboxylic acid et hyl ester S-carbox- 15 ylic acid

nmet hyl ester (prepared in analogy wth-fada-ple " .81b)) were added at
20C and while stirring. The m xture was then stirred at 80[err]C for
90 ni nut es an®@rhengloxy. (Go6i.) ngryvioxvearbonyioxy., (hnl;id) -aralkyldue was

taken up okgcaPBoiiyleky ] McgmhadeMEbehﬁosﬁ%t Weg -84y -20
Vet er vag. aﬁé’éﬁﬁkﬁrﬁ%&%eé?v@%ﬁ% IR RNT T R

stirred for 1 hour and then concen- trated in vacuo; the aqueous

(S:(rjlyg:i :aFInl Wgsprég_ggﬁg S 25 A g%ﬁm?]f : 0 ﬂ(\*ih%n?‘;n dr| ed,
and 10. 6 B8F 4 %@m 192 &
(deconp.). mlw)(cg-ﬁ)nﬁlh}llcﬁrbwhyl N~ &19WJ)@-D;M-R§I(¢§-Q')5- di car -
cycloalkylcarbamoyl, N-((C,-C,) ~cycloalkyl- (C,-C,) -
alkyl) carbamoyl, N-(C,-C;) -alkyl-N-((C,;-C,) -cycloalkyl-
(C,-C¢) ~alkyl) caxbamoyl, N-(+)-dehydroabietylcarbamoyl,
10 N-(C,-Co) -alkyl-N-(+) -dehydroabietylcarbamoyl, N-(C,-C,,)-
"aryloarbamoyl, N-(C,-C,,)-aralkylcarbamoyl, X- (C,-Cy,) -
alkyl-N- (C-C;,) ~arylcarbamoyl, . N-(C,-C,,) -alkyl-N-(C,-
Cy¢) ~aralkylcarbamoyl, N((C,-Cyy) ~alkoxy- (C,-C,,) -
alkyl)carbamoyl, N-((C¢-Cy4) ~axryloxy- (C,-C,,) -
15 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,-Cy¢) ~alkyl) carbamoyl, N(C,-C,,) ~alkyl-N-((C,~C,¢) -
aralkyloxy- (C,-C,,) ~alkyl) carbamoyl, CON(CH,),, in which
20 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

-} REPLACEMENT SHEET
25 a carbamoyl radical of the formula II

: 1 11 27 FeB w97
R* H
_—CO—-NR"')-kn/ —T (l )’
! 0 1
in which _
R* is the substituent of an a-amino acid to which the

L- and D-amino acids belong,
. B is 1, 2, 3, 4 or 5, and
30 T is OH, OR or NR'R', where



boxyl ate

The oily product was obtained fromthe ab vmﬁ@ww

30 acid under esterification conditions (nmethanol/sulfuri ‘W&:d:)w_:_h-@
after working up (washing wth water and extractihgf w,th et hyl i
acetate).. - 80 - VMZ;C]fEB 7

5- Met hoxycar bonyl - 3- (2-net hyl - 1- propyl oxy) pyri di ne- a i\Lm@%dc '
acid (glycyl benzyl ester) am de 0.48 g (12 mm) off NaCH, disso _
in 50 mM of nethanol, was added to-318 g (12 mmol ) of Lest el
in5 25 m of methanol, and the m xture was stirred at 65[err]C

m nutes. The R'xt RS, waad hBN " acixnk f Aidéntdpale or differemt 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,) -
5 alkyl,  (C,~-C,,) -aryloxy-(C,-C,) ~alkyl, (C,-C,,) -
alkanoyl, optionally substituted (C,-C,;) -aralkanoyl

or optionally substituted (C,-C,,)-aroyl, or

for

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

be replaced by O, S, 80, 80,, N-acylamino, N-(C,-

10 ) C,0) -alkoxycarbonylimino, N-(C,-C,)-alkylimino, N-
(C,-C,) -cycloalkylimino,  N-(C,-C,)-cycloalkyl-

(C,-C,) -alkylimino, N-(Ce-Cy,)-arylimino, N-(C,~C.)-

aralkylimino or N-(C,~C,)-~-alkoxy~ (C,;~C,) -alkylimino,
and h is from 3 to 7, or by

15 carbamoyloxy, N-(C,-C,;,)-alkylcarbamoyloxy, N,N-di-(C,-
C,,) ~alkylcarbamoyloxy, N-{(C,-C,)-cycloalkylcarbamoyloxy,
N- (C¢-Cy,) ~axrylcarbamoyloxy, N-(C,-Cy¢) ~aralkyl-
carbamoyloxy, N- (C,-C,,) ~alkyl-N- (C-C;,) ~arylcarbamoyloxy,
N- (C,-Cy,) ~alkyl-N- (C,~C,) ~aralkyloarbamoyloxy, N-((C,-C,)-

20 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) carxbamoyloxy, N-{(C,~-C,,) ~alkyl-N-

25 ((C,-C,) ~aralkyloxy- (C,-C,,) ~alkyl) carbamoyloxy,

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

30 alkoxyamino, (C,-C,,)-alkoxy-N-(C,-C,,)-alkylamino,

(¢,-C,,) ~alkanoylamino, (C,-C,)-cycloalkanoylamino, (C,-
C,,) ~aroylamino, (C,-C,;¢) -aralkanoylamino, (C,~C,,)~alka-
- noyl-N- (C;-C,,) ~alkylamino, (C,-C,) ~cycloalkanoyl-N- (C, -
Cye) ~alkylamino, (C,-C,,;) -aroyl-N-(C,-C,,) ~alkylamino, {(C,-
35 C,)-aralkanoyl-N-(C,-C,,) -alkylamino,



bei ng cooled, with dilute aqueous hydrochloric acid ang freed from
met hanol in vacuo. 2.5 g (10 mml) of the monoest ef REPKRLEM |
obtained were stirred, in analogy 10 wth Exanple 904 ,f "

di chl oronet hane, at 20[err]C for 24 hours, togetHer

mol ) of gl ycine bensyl enter tosylate, 1.4 g (1¢
1- hydroxy-(1H) - benzotriazole, 2.6 m (20 mmol)
and 4.3 g (10 mml) of CMC. 15 Theaéndi ssol ved jma
filtered off with suction and the filtrate was eXxtrasied
aqueous $GLv€id radkanoylanineniCerCol tallyLut e h;l@c‘oghl oe¥e

and wi th vat epixhieydafinbe (cbam-mnyml eokoind,,qoaeaﬁm-t(e ¢J-and the

(1°1): 0.5 o BRRTRy or{ ki Shadueanbladiiadt pirdatigien Wby Lo "

fractions, m s;.)l-@;kylu Nt §Ci-(fhjeralkylamingr (¢, -Cid -nﬂ-lw@mh!oﬂe%i@s _
roduct Wer e c,q) -algy sblid-ed- ) -alkyd) Tl el Bl sttt ai ned

by di ssol vi ng t he "above conpound 1 n o)

of tetrahydrofuran/
met hanol (1: 1)(caﬁﬁlﬂhy&}5§inat| ng it for 2 hours usi ng Pd on char coal

(10 %9 in a hydrogenation vessel. The cat a- | yst was then filtered off
W th suction £5laa eS|

crystal lized 3(5'3:?n&n 381%F|ﬁtggc?§p)‘f eth ai"ﬂ?m'{ J 8 f:m‘y:':'bta (5 f t he
title C@Mg&ﬁg -arylnercapto. (Ce=Cy) -arylsulf yl,

(Ce=C,,) ~arylsulfonyl, (C,-C,)-aralkylmercapto, {C,-Cy) -
10  aralkylsulfinyl, (C,-Cy)-aralkylsulfonyl,

sulfamoyl, N-(C,~C,,) ~alkylsulfamoyl, N,N-di-(C,-C,,) -
alkylsulfamoyl, (C,~C,)-cycloalkylsulfamoyl,
N- (C¢~C,,;) ~axrylsulfamoyl,
N- (C,-Cy¢) ~aralkylsul famoyl,
15 N-(C,~Cy,) ~alkyl-N-{C,-C;,) ~arylsulfamoyl, N~ (C,-Cy,) -
alkyl-N- (C,-Cy¢) ~aralkylsulfamoyl,
(C,~C,y,) ~alkylsulfonamido, :
N- ((C,;~Cy) ~alkyl) - (C,-C,,) -alkylsulfonamido, (Cy=Cs¢) -
aralkylsulfonamido or N-((C,-C,,)-alkyl-(C,~-C,)~-aralkyl-
20 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
groups -
hydr.;oxyl. halogen, cyano, trifluoromethyl, nitro,
25 oarboxyl, (C,-C,,)-alkyl, (C,-C,)-cycloalkyl, (C,-C,)-
cycloalkyl- (C,~Cy,)-alkyl, (C,-C,)-cycloalkoxy, (C,-C,)-
cycloalkyl- (C,-C,,) -alkoxy, (C,-C,) -cycloalkoyloxy- (C;-C,,) -
alkyl, (C,-C,} ~cycloalkyloxy- (C,~-C,,) ~alkoxy, (C,-C,) -
cycloalkyl- (C,-C,) ~alkyl- (C,~C,) ~alkoxy, {c,-C,) -~cyclo-
30  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, (C¢~Cy,) -~axyl, (C,-Cy¢) ~aralkyl,
(C,-Cy,) ~alkenyl, (C,-C,,)~alkynyl, (C,-C,,)-alkoxy, (C,-
C,2) ~alkoxy- (C,~C,,) ~alkyl, (C,-C,,) ~alkoxy- (C,~-C,,) -
35 . alkoxy, (C,-C;;)~-alkoxy-(C,-C,)-alkoxy-(C,-C,)-alkyl, (C,-
C,,) -aryloxy, (C,-Cy¢) -~aralkyloxy, (C¢-C,;) ~aryloxy-(C,~
C¢) ~alkoxy, (C,-Cy¢) ~aralkoxy-(C,~-C,) ~alkoxy, .



m p. apprbxi mately 70[err]C (wth foam ng).

The 5C :
was obtai ned in an anal ogous manner, mp. approxi HE{PQMM%T g&'%c?ug}d
(with foamng, from 35 diisopropyl et her) _

- 81 - Exanpl e 107 5 - Ethoxycarbonyl -3 - (2 4t K i7- EEBWI axy)
pyridine-2 - carboxylic acid glycylam de le 108 5

- Met hoxyaar bonyl -3 - (3 -nethyl-1-butyl oxy) pyridi ne- - carboxy

acid gl ycyl am de - 17 -

10

15

20

25

30

35

{C,~C,) -hydroxyalkyl, (C,-C,,)~-aryloxy-(C,-C,)-alkyl, (C,-
Cy¢) -aralkoxy- (C,-C,) ~alkyl, (C,-C,,) -aryloxy-(C,-C,) -alkoxy-
(C,-C¢) -alkyl, (C,-C,,) -~axralkyloxy- (C,-C,) -alkoxy-(C,-C,) -
alkyl, -O-([CH, ]1,-CHpe, F,s -OCF,Cl, -OCF,-CHFCI,

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

(C,-C,,) ~alkoxycarbonyl, (c,-C,,) ~alkoxy- (C,-C,,) ~alkoxy-
carbonyl, (C,-C,,)-aryloxycaxbonyl, (C,-C,,)-aralkoxycarb-
onyl, (C,-C,)~cycloalkoxycarbonyl, (C,-C,,)-alkenyloxy-
carbonyl, (C,-C,,)-alkynyloxycarbonyl, (C.=C,,)~-aryloxy-
(C;-C¢) ~alkoxycarbonyl, (C,-C.) -aralkoxy- (C,~C) -alkoxy-
carbonyl, (C,~C,) -cycloalkyl- (C,-C,) ~alkoxycarbonyl,
(C,-C,) ~cycloalkoxy- (C;~-C;) ~alkoxycarbonyl,

(C,~C,,) ~alkylcarbonyloxy, (C,-C,)-cycloalkylcarbonyloxy,
(C,-C,,) ~arylcarbonyloxy, (C,-Cy¢) ~aralkylcarbonyloxy,

cinnamoyloxy, . {€C;~Cy;) ~alkenylcarbonyloxy, {(C,-C,,) -
alkynylcarbonyloxy, :
(C,~-C,;) ~alkoxycarbonyloxy, {C,~C,;) ~alkoxy-~ (C,-C,,) -

alkoxycarbonyloxy, (C,-C,,)-aryloxycarbonyloxy, (C,~C)-
aralkyloxycarbonyloxy, (c,-C,) ~cycloalkoxycarbonyloxy,

(C,-C,,) -alkenyloxycarbonyloxy, | (C,-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,-C,) -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,¢) ~aralkylcarbamoyl, N-((C,~-C,,) ~alkoxy- (C,-C,,) -
alkyl)carbamoyl,

N" ( (C‘-c;.’ -‘ryloxy- (C;-C;') -
alkyl)carbamoyl, N- ((C,-Cy¢) ~aralkyloxy- (C,-C,,) -
alkyl)carbamoyl, N- (C,-Cy) -alkyl-N- ((C,~C,,) ~alkoxy-




Exanpl e 109 5 -Et hoxycar bonyl -3- ethoxypyridi ne- 2- carboxylic acid

gl ycyl am de 10 Exarrpl e 110 5- Et hoxycar bonyl -

(1- propyl oxy) pyri di ne- 2- car boxylic acid glycyl am d REPLACE!\E&MmSHEE'ELll
5- Et hoxycar bonyl - 3- (2 propyl oxy) pyridi ne-2-carboxyli actt

gl ycyl am de Exanpl e 112 27 2

3- Benzyl oxy- 5- et hoxycar bonyl pyri di ne- 2- &grxboxyl I ¢ aci 5F9cwgmgde
Exanpl e 113 20 3- (4-Chl orobenzyl oxy)” et hoxycar bony| pyridine- 2«
carboxylic aci@, @ YFYafiyifcarbamoyl,  N-(C,-C;,) -alkyl-N-((Ce-Cy,) -

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

C,,) -aralkyloxy- (C,-C,,) -alkyl) carbamoyl, CON(CH,),, in
vhich a CH, group can be replaced by O, 8, N-(C,-C,)-

5 alkylimino, N-(C,-C,)-cycloalkylimino, N-{(C,-C,)-oyclo-
~alkyl-(C,-C,) ~alkylimino, N-(C;-C,,)-arylimino, N-(C,-C,)-

aralkylimino or N-(C,-C,) ~alkoxy- (C,~C¢) ~alkylimino, and h
ig from 3 to 7,

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

10. C,;) -alkylcarbamoyloxy, N-(C,-C,)-cycloalkylcarbamoyloxy,
N-(C;=Cy4) -arylcarbmyléxy, " N={Cy-Cy¢) ~aralkylcarbamoyl-
oxy, N-{(C,-C,,)-alkyl-N-(C,-C,,)-arylcarbamoyloxy, N-(C,-
C,0) ~alkyl-R- (C,-C,() ~aralkylcarbamoyloxy, N=-((C,~-Cyp) -
alkyl)carbamoyloxy, N=-((C,-C,,) ~aryloxy- (C,~-C,,) -

15 alkyl)carbamoyloxy, N- ((C,-Cy¢) ~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;-Cyp) ~alkyl-N-
((C,~C,) ~aralkyloxy- (C,~C,,) ~alkyl) carbamoyloxy,

20 amino, (C,-C,,)-alkylamino, di-(C,-C,;) ~alkylamino, (C,-C,)-
cycloalkylamino, (C,-C,,)-alkenylamine, (C,-C,,)-alkynyl-
amino, . N-(C(-C,,) ~arylamino, N-(C,-C,,) ~aralkylamino,
N-alkyl-araikylamino,' N;-alkyl-arylam:lno. {C,-C,,) -
alkoxyamino, (C,-C,;)~alkoxy-N-(C,~C,,)-alkylamino,

25  (C,~C,;) -alkanoylamino, (C,-C,) -cycloalkanoylamino, (C,-
Cy2) ~aroylamino, (C,-C,;) -aralkanoylamino, (C,-C,,)-alka-
noyl-N- (C,~C,,) -alkylamino, (¢,-C,) -cycloalkanoyl-N- (C,-
C,0) -alkylamino, (C,-C,,) ~aroyl-N-(C,-C,,) -alkylamino, (C,-
C,,) ~aralkanoyl-N- (C,-C,,) ~alkylamino,

30 (C,-C,;) ~alkanoylamino- (C,-C,) ~alkyl, (Cc,-C,) -cyclo-
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;-C;,) -~alkylamino- (C,-C,,) ~alkyl, {c,-C,) -cycloalkyl -
35 amino-(C,-C,,) -alkyl, :



Exanpl e 114 5- Et hoxycar bonyl - 3-
carboxylic acid glycyl am de 25 Exanple 115

5- Et hoxyoar bonyl - 3- (4-(trifl uoronethyl)-

benzyl oxy) pyri di ne- 2-carboxylic acid glycyl am de Exanpl e 116
- Et hoxycar bonyl - 3- (4- (trifluoronethoxy) benzyloxy) 30

pyri di ne-2-carboxylic acid glycylam de

-"82 - Exanpi e 117 5- Et hoxycal bohyl - 3- ( 4-

(2-propyl) benzul Qu¥) DY{ ki dEecapto, - (C,-C,,) -alkylsulfinyl, (C=Cy,) -

alkylsulfonyl, (C¢~C,4) ~arylmercapto, (Ce-Cy) ~axyl-
gulfinyl, (c,_-c“}.-arylsulfonyl, (C,-Cy¢) ~aralkylmexcapto,
(C,-C,,) ~aralkylsulfinyl or (C,-C,,)-aralkylsulfonyl, and

5 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, -

C,) ~alkyl, (C,-C,;)-aryloxy-(C,-C,)-alkyl, (C,~C,,)~

10 alkanoyl, optionally substituted (C,-C,;)-aralkanoyl

or optionally substituted (C,-C,,)-aroyl, or

R’ and R* together are -[CH,]h, in which a CH, group
can be replaced by O, 8, N-acylimino or N-{C,-C,,) -

alkoxycarbonylimino, and

is 1 to 8, '

=

(4- fluorobenzyl oxy) pyridine-2 -

5

15 £ - :
g is 0 or 1 to (2£+1), p 27 mm :
x is 0 to 3, _ : _____L
h is 3 to 7,

including the physioclogically active salts,

20 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 éarbocycl:l.c and
heterocyclic aromatic ring systems. In particular, it is

25 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,

30 triazolyl, thienyl, oxazolyl and thiazolyl, and their

benzo-fused derivatives.

The invention also embraces salts of the compounds of the

formula I.



carboxylic acid glycyl am de Example 118 5 3- (4-Ethoxybenzyl oxy)

- 5- et hoxycar bonyl pyri di ne- 2-car - boxylic acid glycylam de Exanpl e
119 5- Et hoxycar bonyl - 3- (3, 4- di met hoxybenzyl oxy) pyri di ne- 2-
carboxylic acid glycyl ani de 100 Exanple 120

5- Et hxycar bonyl - 3- (2- (4-fl uor ophenyl ) et hyl oxy) pyri di ne-
acid glycyl am de . Exanple 121 ?-Ethoxycarbonyl-

(2,2,2-trifluoroethyl oxy)pyridine-2- 15 carboxylic acid glycylam de
Exanpl e 122

e d gl yoyl anThe io%mggxxkoaﬁgﬁy@wwQ&L&&&Ld' Bn %6408 PRevdd ©

5- Et hoxycar borfpcey- (FRARA ¥ - Mhﬁm%ﬁ?r thenacidic 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'.

2-carboxylic

5 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
10 _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, Zfor example tromethane

15 (Tris buffer)., 2-aminocethanol, 3-aminopropanocl, .

" hydroxylamine, dimethylhydroxylamine, 2-methoxyethyl-
amine, 3-ethoxypropylamine, and

basic amino acids and amino derivatives, such as amino

acid esters, histidine, arginine and lysine, and their
20 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-

25 threonyl) amide and 3-bensyloxypyrid:lne-_2-carboxylic acid
( (Fmoc-Phg) L-threonyl) amide hydrochloride for use as
phameeuticals.

Compounds of the formula I are of great int:ereat, in
which

30 Q is O, 8, NR’ or a bond, _ ‘ :
X is O, : Fm mm' QR'EE‘W
Y is CR? or, _

if R and R? form a cycle, 1 27 Fmﬂﬂj
Y is N or CR’, R

- N——




carboxylic acid glycylam de Exanpl e 124

5- Et hoxycar bonyl - 3- (napht hyl - 1- met hyl oxy) pyri di ne- 2-
gl ycyl am de 25 Exanple 125 5- Car boxy- 3-

(2- ot hyl - 1- propyl oxy) pyri di ne- 2- car boxylic aci
The title conpound was obtai ned by hydrolyzing 0.3 g
conpound from Exanple 106, at 20[err]C, in 50 m of
sol ution of sodi um hydroxide. After - 21 - hour, thet
concentrat ed lnn vaggooagg- 1.

Compounds of the formula I are very important, in which
Q is O, NR’ or a bond,
X is O.

5 Compounds of the formula I are also very important in
which Q is 8 and X is O.

Compounds of the formula I are of particular importance

in which
Q is 0, NR’ or a bond,
10 X is o0, |
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¢) -
15 alkyl, (C,-C,)-hydroxyalkyl, (C,-C;)-alkoxy or -O-
[cuz] == 'ctxﬂhz-g)r" or .

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

20 B is COH,

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

Cy) -alkynyl, (C,-Cp)-alkoxy, (C,-C,,)-alkenyloxy,

(C,-C,,) ~alkynyloxy, retinyloxy, (C,-C,,)~-alkoxy-(C,-

C,) ~alkyl, (C,~C,;p) ~alkenyloxy- (C,-C,) ~alkyl,

25’ retinyloxy- (C,-C,) -alkyl, (C,~Cy,) ~alkynyloxy- (C,-
C,) ~alkyl, halogen, cyano, trifluoromethyl, (C,-C,)-
hydroxyalkyl, (C,-C,,)-alkanoyl, (C,-C,;)-aralkanoyl,

(C,-C,,) ~aroyl, (C,-C,,) ~aryl, (C,-Cy) ~aralkyl,

-0- [CH,] ,-CHag1.00Fyr  NR'R",  (C,-Cy,) -alkylmercapto,

30 (C,-Cy,) ~alkylsulfinyl, (C,-C,,)-alkylsulfonyl, (C,-
C,,) ~arylmercapto, (C,-C,,) ~arylsulfinyl, (C.-C,,)-

arylsulfonyl, (C,-C,;;) ~aralkylmerxrcapto,



- 83 - extract ed with diet hyl ether; the aqueoug

aqueous phase was concentrated and then freed fro

' Wp chlly
using ethyl acetate and the 5 residue was treated wifh acetone
sol ution was concentrated and the residue was cr

petrol eum other. 0.27 g of product vas obtal ned, m p. Oferr]C (W tgh
f oam nQ) . . Exanpl e 126 10

Eéxgarr{):)gxilzg (3-me! @% gtﬁ}iﬁiyp érilm ri'e22C bgz?i’ Falk ?ﬁiw;ﬂ 321 %0

Exanpl e 128 15 5£€a-rqm A EOXNW | ch-cmvé-lwmo lzmagh.d Curcyl -

am de C,) -alkoxycarbonyl, ({C,-C,,)-alkoxy-(C,-C,,) -alkoxy-
carbonyl, (C,-C,;) -aryloxycarbonyl, (C,;-C,) -aral-

5 koxycarbonyl, (c,-C,) ~cycloalkoxycarbonyl, (C,-
C,,) ~alkenyloxycarbonyl, retinyloxycarbonyl,
(C,-C,o) -alkynyloxycarbonyl, (C,-C,) -cycloalkyl-(C,-
C¢) -alkoxycarbonyl, (C;~-C,) ~cycloalkoxy- (C,-C) -
alkoxycarbonyl, (C¢~C,,) ~axryloxy- (C;~Cy) -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 -
carhamoyl; N-(C,-C,,) ~arylcarbamoyl, N-(C,~Cy¢) -
aralkylcarbamoyl, N=-(C,-C,,) ~alkyl-N-(C,-Cy;) ~axyl-

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) 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-((Ce-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 repla.éed by 0, 8, N-(C,-C,) -

alkylimino, N-(C,-C,)-cycloalkylimino, N-(C,-C,)-

30 cjrcloalkyl- (C,-C,) ~alkylimino, N-(C;-C,,)-arylimino,
N-(C,-C,¢) ~aralkyliniino or N-(C,-C,)-alkoxy- (C,~C¢)-
alkylimino, and h is £rom 3 to 7,

25

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

35 R' and R’ are identical or different and are hydrogen,

halog&n, (cl‘c;:) "alkyl, ‘c:‘c::) -‘1k°xy' -°° ICB'] :‘Cg"



Exanmpl e 129
gl ycyl am de 20

3- Benzyl oxy- 5- car boxypyri di ne- 2- carboxylic acid glycyl -

Exanpl e 131 5- Car boxy-3- (4-chl orobenzyl oxy) -2-c rog% c aci dg '
25 ami de Exanpl e 132 5- Car boxy- 3- B1997
(4-f1 uorobensyl oxy) pyri di ne-2-carboxylic acid gl
Exanpl e 133 30 5-Carboxy-3- ((4-trifl2®renmethyl) b nzyI oxy) py
carboxylic acid gl ¥cyl am de
(3’.3.') Hal a? (Cz-cn) -alkow- (C,_-Cu) -alkY]-’ (c;- N
alkoxy-(C,-C,,) ~alkoxy, (c,-C,,) ~alkoxy- (c,-c.) -
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5- Car boxy- 3- ( 2- pr opyl oxy) pyri di ne- 2- ca

Exanpl e 130

alkoxy- (C,-C¢) ~alkyl, (C,-C,,)-aralkyloxy, (C,-C,)-
cycloalkyl, (C,-C,) -cycloalkyl-(C,-C,) -alkyl, (C,-
C,) -cyaloalkyloxy, (C,-C,)-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, (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;~C,,)-
arylsulfonyl, (C,~C,,) ~aralkylmercapto, (Cy)=Cy,) -
aralkylsulfinyl, (c,-C,,) ~aralkylsulfonyl,
substituted (C¢-C,,) -aryloxy-(C,-C,)-alkyl, (C,-Cy,)-
aralkoxy- (C,-C;) -alkyl, (Ce-Cy,) ~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,
halogen, cyano, nitro, trifluoromethyl, (C,-C,)-
alkyl, - (C,-Cy) -alkenyl, (C,-C,)-hydroxyalkyl, (C,-
Cy¢) ~alkoxy, (C,-Cy)-alkenyloxy, -0-[CH,],~Cell(z0,1.0F;
-0OCF,Cl, -0-CF,-CHFCl, (C,-C¢)-alkylmercapto, (C,-C;)-
alkylsulfinyl, (C,-C)-alkylsulfonyl, (C,-C)-alkyl-
carbonyl, (C,-C¢) ~alkoxycarbonyl, carbamoyl, N-
(Cc,-C,) ~alkylcarbamoyl, N,N-di- (C,-C,) -alkyl-
cai-:bamoyl. {C,-C;) -alkylcarbonyloxy, (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. optionally carries up
to 3 of the abovementioned identical or different
subgtituents, 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
ig optionally replaced by O, S8, 80, SO, or NR’,




- 84- Exampl e 134
5- Car boxy-3-((4-trifluoronet hoxy)benzyl oxy) pyri di ne- 2-

REPLACEMENT SHEeT ]

gl ycyl am de Exanpl e 135 5 5- Carboxy-3 - (4- ( g@yﬁé benzylo'y)
pyri di ne- 2- car boxyl i c acid gl ycyl ani de Exam]l 1 B 19
5- Car boxy- 3- (4- et hoxybenzyl oxy) pyri di ne- 2- car boxyl i ¢ 3citd nlvcyla e
10 Exanpl e 137 5- Car boxy- 3-

(3, 4-di net hoxybenzyl oxy) pyri di ne- 2- carboxyllc - acl g ghyreydnaidd

Exanpl e 138 gt apqGR# Qﬁxmﬂah&hd EbrfT APBRAYL) SERY 0% whe¥e ¢ 1% 4, 15
car boxyl I c acl d gl ycxél arg e

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

Rt is, i£f Q is a bond, fluorine, chlorine or bromine,

or, if Q is O or NR’, a branched or unbranched (C,-
Cye) ~alkyl radical, which can contain up to 3 C-C

multiple bonds, an unsubatituted saturated fluoro-
10 alkyl radical of the formula [CH,) x~Celiaga-gFgr @
' (C¢~Cy¢) -axryl radical or a (C,-C,,)-aralkyl radical,
which can contain up to 2 C-C multiple bonds in the

alkyl chain, or an hetercaryl radical or an hetero-

aryl alkyl radical, where these radicals are substi-
15 tuted by one or more ‘radicals from the group
hydroxyl, £luorine, chlorine, ¢yano, trifluoro-

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

(C;-C,) ~cycloalkyl- (C,-C,,) ~alkyl, {C,-C,) -cyclo-

alkoxy., (C;-C,) -cycloalkyl-(C,-~C,,;) ~alkoxy, (C,~C,)-

20 cycloalkyloxy- (C,~C;,) -alkyl, (C,;-C,) -cycloalkyloxy-
(C,-C,,) -alkoxy, (C,-C,)~aycloalkyl- (C,-C,)-alkyl-(C,-

C,) ~alkoxy, (C,-C,) ~cycloalkoxy- (C,~-C,) ~alkoxy- (C,-

Cs) -alkoxy, (C¢-Cy,)-aryl, (C,-C,¢)-aralkyl, (C,-C,,)-

alkenyl, ({C,-C,;)-alkynyl, (C,-C,,)-alkoxy, (C;-C;;)-

25 alkoxy- (C,-C,,) -alkoxy, (C,~C,;) ~alkoxy- (C,-C,) -
alkoxy-(C,-C,) -alkyl,  (C,-Cp)-aryloxy,  (C,-Cy)-
aralkyloxy, {C¢-C;;,) ~aryloxy- (C,-C¢) ~alkoxy, (C,-

C,¢) -aralkoxy- (C,~-C,) -alkoxy, (C,-C,) ~-hydroxyalkyl,

-0-[CH,.] x"ctnﬂfoxm)pc'

30 (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,-

35 C;2) —alkenyloxycarbonyl, (C,-C,,)-alkynyloxycarbonyl,



Exanpl e 139

carboxylic acid gyl cyl am de Exanpl e 140 20 REPLA
5- Car boxy- 3- cycl ohexyl oxypyri di ne- 2- car boxyl i c acid .
Exanpl e 141 5- Carboxy- 3- (naphthyl -2 -nethyl oxy)

- carboxylic

(napht hyl - 1- met hyl oxy) pyri di ne- 2- car boxylj c acid gl

Exanpl e 143

1-propl oxy) pyri di nges 38)) - ogci8aRRAIL (6, &) daTkibtybaibifiyl;
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5- Car boxy-3- (2,2, 2-trifluoroethyl oxy) pyrdidine-2-

acid glycylam de 25 Exanpl e 142

5- (3-Pentyl oxy) carborfyt-3- (2- nethyl

(C,-C,,) ~alkylcarbonyloxy, (C;-C,) ~cycloalkyl-
carbonyloxy, (C¢~Cy3) -.arylca'rbonyloxy, (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;-C,) ~cycloalkyl-(C,-C;) -
alkyl) carbamoyl, N-(C,-Cq) -alkyl-N- ((C,-C,) ~-cyclo-
alkyl-(C,-C,) ~alkyl) carbamoyl, N- (+) ~-dehydroabietyl-
. carbamoyl, N- (C,~C,) -alkyl-N- (+) ~-dehydxroabietyl-
carbamoyl, N- (C¢-C,;) ~arylcarbamoyl, N- (C,-Cy¢) ~
aralkylcarbamoyl, N-{C;-C,,) -alkyl-N-(C,-C,() -axryl-
carbamoyl, N-(C,-C,,)-alkyl-N-(C,-C,;)-aralkylcarba-
moyl, N-((C,~C,,)-alkoxy-(C,~C;,)-alkyl)carbamoyl, N-
((C(~Cy,) ~aryloxy- (C,-Cy,) ~alkyl) carbamoyl,  N-((C,-
C,¢) ~aralkyloxy- (C,-C,,) ~alkyl) carbamoyl, CON(CH,), in
which a CH, group can be  xeplaced 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 £rom 3 to 6,

vhere the radicals which contain an aryl zradical
can, for their part, be substituted on the aryl by

from 1 to 5 identical or different radicals from the
group:

hydroxyl, £luorine, chlorine, c¢yano, trifluoro-
methyl, carboxyl, (C,-C,,;)-alkyl, (C,-C,)-cycloalkyl,

(CI-C‘) -alkOXYu (cg-C., -cycloalkoxY' (ci-ctz) -alkow"
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




Exanpl e 144 5- (3-Pentyl oxy)carbonyl - 3- (3-methyl- 1-butyl oxy)pyridine-

2-carboxylic acid glycylam de Exanpl e 145 5 3- Et hoxypyri di ne- 5-
(3-pentyl oxy) carbonyl.-2-carboxylic acid glycyl am de Exanpl e 146
5- (3 -Pentyl oxy) carbonyl -3 -propyl ocypyridine-2 -caboxylic acid

gl ycyl am de 10 Exanple 147 5- (3-Pentyl oxy) carbonyl -3-

(2- propyl oxy) pyri di ne- 2- carboxylic acid glycyl am de Exanpl e 148

3- Benzyl oxy- 5- ( 3- pent yl oxy) car bonyl pyri ®&&e= 2- car boxyl i c

subgtituted once by fluorine, chlorine or (C,-C,)-
alkoxy,

R' and R®* are identical or different and are hydrogen,
' (Ce=Cy,) ~axyl, (C,~C,,) -alkyl, (C,-C,,)-cycloalkyl,
5 (C,-C,) ~alkoxy- (C,-C,) ~alkyl, (C,-C,,) ~axralkoxy- (C,-
: C,) -alkyl, (C.-C,,)-aryloxy-(C,-C,)-alkyl, (C,-C,,)-
alkanoyl, optionally substituted (C,-d,.) -aralkanoyl

or optionally' gsubstituted (C-C,,)-aroyl, oxr

R* and R* together are -[CH,],., in which a CH, group can
10 - be replaced by 0, 8, N-(C,-C,)-alkanoylimino or N-
} (C,-C,) ~alkoxycarbonylimino, and

£ is 1 to 8, WLWWW
g is 0 or 1 to (2f + 1), m’wﬂg-
h  is 3 to 6, - 27T FEB WY .
15 x is 0 to 3, and . I———
n is 3 or 4. -
Compounds of the formula I are preferred in which
Q is O, NR’ or a bond,
X is O,
20 Y is CR® or, if R! and R’ form a cycle, N or CR?,
m is O,
A is (C,-C,) -alkylene which is optionally substituted
once by halogen, cyano, trifluorcmethyl, (C,-C,)-
alkyl, {c,-C,) hydroxyalkyl. (C,~C¢) —alkoxy or
25 -0- [CH,] ,-CeH(3¢,1.q)Fy OF

A is -CHR®’-, where R® is one of the substituents of the
a-carbon atom of an a-amino acid, in paxrticular of
- a natural L-amino acid and of its D-isomex,

B is CO,H

30 R? is hydrogen, (C,-C,,)-alkyl, (C,-C,,)-alkenyl, (C,-
C,.) ~alkenyloxy, (C,-C;,) ~alkynyloxy, retinyloxy,



15 acid glycylam
- pentyl oxy) carbon
Exanpl e 150 20 3-
car bonyl pyri di ne-2
5- (3-Pentyl oxy)ca

pyridi ne- 2- carboxylic acid glycyl am de_ 5 Exanple 152
5- (3- Pent yl oxy) car bonyl - 3- ((4 tr| fI uor onk hoxy) benzyl

i 5-
(3 Pentyl oxy) CS?LE‘% e - hé?"gi T2y WG - Roxy - (0,
brycylg 30 -a °

pyri di ne-2-car boxqu
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de - Exanple 149 3- (4 -Chl or%ﬁmm SﬁEE K

yl pyridine-2 - carboxylic acid gl 3C),T'a1'ri-d-e--~-......_,

(4- Fl uor obenzyl oxy) -5- (3 -pentyl oxy

- car boxylic acid glycyl ani de B%MEB 007 j

rbonyl - 3- ((4-trifluoronethyl)benzyl oxy) -1

B

—— |

xy- Cy~C,) ~alkyl,
retinyloxy- (c_,-c,) -alkyl, {C,-C;p) ~alkynyloxy- (C,~

C,) -alkyl, (C,-C,,) ~alkoxy, halogen, " cyano,
trifluoromethyl, {C,~C,¢) ~hydroxyalkyl, (C,-Cy,) -
alkanoyl, (C,~C,;) ~aralkanoyl, (C¢-C,,) ~axoyl,

-0- [CH,] ,-CeH 3001 Fyr NR’R®, (C,-C,,) -alkylmercapto,
(C,-C,,) -alkylsulfinyl, (C,-C,,)-alkylsulfonyl, (C,-
C,;) ~arylmercapto, (C;-C,,)-axrylsulfinyl, (C,-C,,)-
arylsulfonyl, {C,-C,;aralkylmexcapto, {c,-C,,) -
aralkylsulfinyl, (C,-C,,)-aralkylsulfonyl, (C¢-Cy,)-
aryloxy, (C,-Cy¢) ~axralkyloxy, carboxyl, (C,-C,)-
alkoxycarbonyl, (C,-Cy;) ~alkoxy- (C,-Cy,) -
alkoxycarbonyl, (C.~C,,) -aryloxycarbonyl, (C,-C,,)-
aralkoxycarxbonyl, (C,-C,)-cycloalkoxycarbonyl, (C,-
C,,) -alkenyloxycarbonyl, retinyloxycarbonyl, (C,-C,,) -
alkynyloxycarbonyl, (Cc,-C,) -éycloalky]_.- (C;ch) -
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,-Cy,) -
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,) -cyc:l.o-
alkyl- (C,-C,) ~alkyl) caxbamoyl, N-(+) -dehydroab:l.etyl-
carbamoyl, = N-(C,-C,)-alkyl-N-(+)-dehydroabietyl-
carbamoyl, N-(C.-Cy,) -arylcarbamoyi, N-(C,~Cy¢) -
aralkylcarbamoyl, N-(C,-C,,) ~alkyl-N- (C,-C,;) ~axryl-
carbamoyl, N-(C,-C,,) -alkyl-N- (C,-C,,) -aralkylcarb-
amoyl, N-((C,-C,,) ~alkoxy- (C,-C,,) -alkyl) carbamoyl, N-
( (C¢-Cy¢) ~axryloxy- (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-
(Cy3-Cy,) ~alkyl-N-((Ce-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,




- 86- " Exanpl e 154
3- (4- Et hoxybenzyl oxy) - 5- ( 3- pent yl oxy) car bonyl pyri di ne- 2 REPLA@&%
acid glycyl am de Exanpl e 155 5
3- (3, 4- Di met hoxybenzyl oxy) - 5- ( 3- pent yl oxy) car bonyl -
pyri di ne- 2-carboxylic acid glycyl am de Exanpl e 156
(2- (4- Fl uor ophenyl ) et hyl oxy) - 5- ( 3- pent yl oxy) car bonyl -*-
pyri di ne-2-carboxylic acid glycylam de- 281G Exanpl e
5- (3- Pentyl oxy) carbonyl -3-(2,2,2-trifl uoroethyl oxy))- .
pyri di ne- 2- car boxyR+ (Caddi-greioalkylie(C,~-C,) ~alkylimino, N-(C,-C;;
arylimino, N-(C,-C,,)-aralkylimino or N-(C,-C,)-
alkoxy- (C,-C¢) ~alkylimino, and h is £rom 3 to 6,

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, (C,~-C,y;) ~alkyl, (C,~C,,) ~alkoxy,

-0- [CH,).~Celeu.gHal,, (Cy-Cy,) -alkoxy- (C,-Cy,) ~alkyl,

. (C,-C,) -alkoxy- (C,-Cy,) -alkoxy,  (C,-C,,) -alkoxy-(C,-

10 °  C,)-alkoxy-(C,~C,)-alkyl, (C,-C,)-aralkyloxy, (C,-
: ¢,) -aycloalkyl, (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,)-oycloalkyl-(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, (C.-C,,)-arylsulfinyl, (C.-C;,)-

20 arylsulfonyl, (c,-C,,) ~aralkylmercapto, (C,-Cyy) -
aralkylsulfinyl, (C,-C,,) ~aralkylsulfonyl,
substituted (C,-C,,)-aryloxy-(C,-C;)-alkyl, (C,-C,,)-

aralkoxy- (C,~C,) -alkyl, (Cc~C;;) ~axryloxy- (C,~C) -

alkoxy- (C,-C,) ~alkyl, (c,-C,,) ~aralkyloxy- (C,~-C() -

25 . alkoxy- (C,~C¢) -alkyl, (C¢-Cy,) -aryloxy, (C,~Cyy) -
aralkyloxy, (C-Cy,) ~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, trifluoromethyl, (C,-C,,)-
alkyl, (C,-C,,;) ~alkenyl, (C,-C,) -hydroxyalkyl,
(C,-C;,)-alkoxy, (C;-C,;) ~alkenyloxy,

-0- [CH,]1,-C;H(s;.1.F,s -OCF,C1, -O-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,N-

di-(C,~C,) ~alkylcarbamoyl, (C,-C,)-alkylcarbonyloxy,



Exanpl e 158 3 -Cycl ohexyl oxy-5 - (3 -pentyl oxy) car bonyl pyri di ne- 2-

15 carboxylic acid glycyl am de Exanpl e 159

(Napht hyl - 2- met byl oxy) -5- (3-pentyl oxy)carbonyl pyri di ne- 2- carboxylic
acid glycyl am de Exanpl e 160 20  3- (Naphthyl - 1- et hyl oxy) - 5-

(3- pentyl oxy) car bonyl pyri di ne- 2-carboxylic acid glycylam de

Exanpl e 161 5- (4-Heptyl oxy) car bogél - 3-

(2- et hyl - 1- pr opyl oxy) pyri di ne- r50xy| ic acid gI ycyl am de 25
Exanpl e 162 b ﬁigﬂf Yerth xylic
acid glycyl am de &:’ 647 @érr# v £ 3&8&5@

- Benzyl oxy- 5- ( 4- h&}ARsYReNar B%‘? py Phenydmexcapto.y | phenylsulfonyl,
phenylsulfinyl, sulfamoyl, N-(C,-C,)-alkylsulfamoyl
or NK,N-di- (C,~C,) ~alkylsulfamoyl, or optionally |

5 .carries up to 3 of the abovementicned identical or
different substituents, and two adjacent carbon
atoms of the aralkyloxy radical together carry a
chain - [CH,-] and/ox -CH=CH-CH=CH-, where a CH, group

of the chain is optionally replaced by 0, 8, 80, 80,
10 or NRY,

R' and R? or R* and B’ can form a chain {CR,],, where o is
- 3, 4 or 5, and

R* » provided Q is a bond, is chlorine ox, if Q is O oxr
NR’, is a branched or unbranched (C,-C,,)-alkyl
radical, which can contain one or two C-C multiple
bonds, or an unsubstituted fluorocalkyl radical of
the formula - [CH,],-CH,;.oF; or (C,-C;) -alkoxy-(C,-
C¢) -alkyl, (C,-Cq) ~alkoxy- (C;-C,) ~alkoxy-(C,-C,) -alkyl
or a radical of the formula Z,

15

20 -[CH.],- O}~ ICH,I-E 4]

where E is a subatitﬁted phenyl radical of the
formula F

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

vise 0, 1, 2, 3, 4, 5 0or 6, wis Oor l1l, 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, (C;-C,) -~alkyl,



30 acid glycyl am de

Exanpl e 164 3- (4-Chl orobenzyl oxy) -5- (4 -heptyl oxy)

car bonyl pyri di ne- 2- carboxylic acid glycylam de

(4- Fl uor obenzyl oxy) -5- (4-heptyl oxy)pyridine-2- cqr boxylT

gl ycyl am de Exanpl e 166 5- (4-Heptyloxy) car

(2- propyl ) benzyl oxy) - pyri di ne- 2-car boxyl ic; acid gl ycyl am

Exanpl e 167 3- (2-Methl -1-propyl oxy30 -5- (5-nonyl oxy) carbonyl py| d| ne-

(C,-C,) -cycloalkyl, (C,-C,)-alkoxy, -O-[CH, ],-CH.....
nFyr -0CF,Cl, «0-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¢) ~alkylsulfonyl, (C,-C)~alkylcarbonyl, (C,-C,)-
alkoxycarbonyl, carbamoyl, N-(C,-C,)-alkylcarbamoyl,
N,N-4di- (C,-C,) ~alkylcarbamoyl, (C,-C,,)-aralkylcarba-
moyl which is optionally substituted by fluoxine,
chlorine, bromine, trifluoromethyl or (C,-C¢) ~alkoxy,
N- (C,~C,) ~cycloalkylcarbamoyl, N-{(C,~C,)-cycloalkyl-

i (C,-C,) -alkylcarbamoyl, (C,-C¢) ~alkylcarbonyloxy,
phenyl, benzyl, phenoxy, benzyloxy, NR'R®, such as
amino, anilino, N-methylanilino, phenylmexrcapto,
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, 8, 80, 80, or NR*, and
where a heterocaryl radical _ca:i .caxxy 1, 2 or 3

20 substituents, and a c¢yocloalkyl <radical

substituent, £rom the above group, and

10

15

one

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

25 if R!® and/ox .R’ have the meaning of (Ce~Cya) -aryloxy.l {C,~

Cy) -aralkyloxy, (C¢-C,,)-aryloxy-(C,-C,)-alkoxy, (C,-Cy,)-
aralkoxy- (C,-C;) ~alkoxy or a corresponding radical con-

taining terminal ecycloalkyl groups, this radical is
preferably then a radical of the formula D

30 OZ (D), or

if R' and/or R’ have the meaning of (C,-C,;)-aralkyl,
(c‘-Cn) “wjnoxY' ‘c“c‘) -alkylc (cj-c;;) -aralkoxy‘ (cg_'c‘) -
alkyl or a corresponding radical containing terminal

cycloalkyl groups, this radical is preferably then a
38 radical of the formula Z,



2-carboxylic acid glycylam de Exanpl e 168
3- Benzyl oxy- 5- (5- nonyl oxy) car bonyl ) pyr - i di ne- 2- carboxyl i ¢ 15 aci d

gl yoyl am de Exanpl e 169 3- (4 -Fluorobenzyl oxy) -5- (5-nonyl oxy).
car bonyl pyridine-2 - - carboxylic acid glycylam de Exanpl e 170 20
5- (5-Nonyl oxy) -carbonyl -3- (4- (2-propyl)benzyl oxy) pyridine-

2-carboxylic acid glycylanide Exanple 171

5- Ger anyl oxycar bonyl - 3- et hoxypyri di he- 2-8&rboxylic acid gl ycyl am de

(zgeraE;?gglyga}%Z% A Be«?‘i“t@?éxy‘??cﬁﬁuﬂﬁl angd &R hydregen,
Exanpl e 173 c('ﬂnmhmmﬂenzwxeﬂﬁ) -alkylger af@]-Cylayalydikyl,
pyridine-2- 30  cqsbewldikciy ACILEVIARFE,  (c,-cy,) -aralkoxy- (c,-
C,) -alkyl, (C-C,,) -aryloxy- (C,-C,) -alkyl, (C,-C,,)-
5 alkanoyl, optionally substituted (C,-C,;)-aralkanoyl

or optionally substituted (C,-C,;)-aroyl, or

R* and R' are together -[CH,],., in which a CH, group can
be replaced by O, 8, N- (C,-C,) -alkanoyl:l.m:lno or N-
(c,-C,) -alkoxycarbonyl:l.mino, and

10 to 8,

N is 1 . .
g is 0 or 1 to (2£f+1), . REPLACEMENT SHEEY
.h is 3 to 6,

x is 0 to 3, and 27 FEB 997

n is 3 or 4.

15 Compounds of the formula. I are particularly preferred in

which

Q is O,

X is O,

Y is CR' and, additionally, N if R® and R* form a
20 cycle,

m is 0,

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

25 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,,)- .

30 alkoxy- (C,-C,) ~alkyl) carbamoyl,  N,N-di-(C,-C,)-
alkylcarbamoyl, N(C,-C,) -cycloalkylcarbamoyl, N- (Ce-

C,;) -phenylcarbamoyl, N-{C,~C;,) -phenylalkylcarba-

moyl, N-(C,-C¢)-alkyl-N-(C¢-C,,)phenylcarbamoyl, N-

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



- 88 - Exanpl e 174 3- (4-Fl uorobonzyl oxy) -5-
(ger anyl oxycar bonyl ) pyri di ne- 2- carboxylic acid glycyl
Exanpl e 175 5  5- Geranyl oxyaar bonyl - 3- (2- propyl oxy) pyfii
acid glycyl am de Exanpl e 176 5- Farnesyl oxycar ponyT=
(2- propyl oxy) pyri di ne- 2-car - boxylic acid glycylam
- - 32 -

N- ((C,-C,) ~alkoxy- (C,-C,) ~alkyl) carbamoyl, carboxyl,
(C,-C,,) ~alkoxycarbonyl, (C,~-C;,) ~alkenyloxycarbonyl,
retinyloxycarbonyl, (c,-c.) -gycloalkoxycarbonyl,
(C,-C,) -cycloalkyl- (C,-C,) -alkoxycarbonyl, (c,-C,) -
5 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

10 R! or R’ is. hydrogen and the other a radical from the

'~ group hydrogen, fluorine, chlorine, (C,-C,)-alkyl,

(C,-Cy,) ~alkoxy, (C;-C) -cycloalkyl, (Cy-C,) -cyclo-

alkyl - (c;'cg) -a.lkyl' (cs‘cc) -cycloﬂlkYJ-OxYo (c;'cg) -

cycloalkyl- (C,-C,) -alkoxy, (C,-C,)-cycloalkyloxy- (C,-

Ce¢) ~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,

=0- [CH,) ,~CeH 3001.0yF5s (C,-C¢) -alkoxy- (C,-C,) -alkyl, (C,-

20 C¢) ~alkoxy- (C,-C,) ~alkoxy, (C,-C;) ~alkoxy- (C,-C,) -

, alkoxy-(C,-C;) ~alkyl, substituted (C,-C,,)-phenoxy,

(C,-C,;) -phenylalkyloxy, (C¢-C;,) -phenoxy- (C,-Cy) -

alkoxy or (C,-C,,) -phenylalkoxy- (C,-C,) ~alkoxy,

phenoxy- (C,-C,) -~alkyl, '(C;-C,,) ~-phenylalkyloxy-

25 (C,-C,) -alkyl, phenoxy-(C,-C,)-alkoxy-(C,~C,)-alkyl

or (C;-Cy,)-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-

30 methyl, (C,-C,,)-alkyl, (C,-C,,)-alkenyl, (C,-C,,)-
alkenyloxy oxr (C,-C,,)-alkoxy, '

15

R' and R?, with the pyridine carrying them, form a 5, 6,
' 7., s-tetrahydroisoqu:lnoline' ring,
R is a branched or unbranched (C,-C,,)-alkyl radical,

(C,-C,) ~alkoxy- (C,-C,) ~alkyl or a radical of the
formula Z, '

35



10 Exanple 177 3- Benzyl oxy- 5-

(farnesyl oxycar bonyl ) pyri di ne- 2-car boxylic - aci d grycy i
Exanmpl e 178 ‘5- Far nesyl oxycar bonyl - 3- (4-f| uor ¢b § QEMENWYSHE#TH- 2-
15 carboxylic acid glycylam de . Exanpl e 179

5-Far nesyl oxycar bonyl - 3- et hoxypyri di ne- 2-carboxylicfafi @

ay/| afri de
Exanpl e 180 20 3 - Methoxy-5- (reti nyI éycar bonyl )} pyri c? ﬁgﬂzﬁb}ar boixyl i ¢
acid gl ycyI am de Exanpl e 181 Et hoxy- §- et xycarjbgnyl )

pyri di ne- 2- car boxyl i C-[@Hﬁv-[O]w-‘tbﬁ,Yl gn de (ﬁ Exanpl e 182

where E is8 a substitui:ed, phenyl .radigal of the
formula F

(F),

or a (C;-C,) ~cycloalkyl radical, where v is 0, 1, 2
5 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, trifluoro-
methyl, (C,~-Cy) -alkyl, (Cy~-C¢) ~alkoxy.,
-0- [CH,1 ,~CeH 30,1 Fy, N- (C,-C,) ~alkyloarbamoyl, N,N-
di- (C,-C;) ~alkylcarbamoyl, N- (C;-C¢) ~cycloalkylcarba-
moyl, N- (+) -dehydroabietylaminocarbonyl, or (C,-C,,) -
phenylalkylcarbamoyl, which is optionally
‘substituted by £luorine, chlorine, trifluoromethyl
or (C,-C,)-alkoxy, or where R’ and R’ or R’ and R,
15 togetheér with the phenyl ring cary:l.ng them, form

naphthalene derivatives.

10

If R'® or R’ has the meaning of (C,-C,,) -phenoxy, (C,-C,,)-
phenylalkyloxy. (C¢-C,,)-phenoxy-(C,-C)-alkoxy, (C,-Cy)-
phenylalkoxy (C,-C¢) ~alkoxy, (C;-C¢) ~cycloalkyloxy- (C,-C) -

20 alkoxy, (Cs-Cy) -cycloall:oxy- (C,-C¢) ~alkoxy oxr (Cy~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,)-
25  alkyl, (C,-C,,)-phenylalkyl (C,-C,,) -phenylalkyloxy- (C,-C,) -
alkyl, (Cs-C¢) ~cycloalkyl, (Cs-C¢) -cycloalkyl- (C,~C,) -
alkyl, (C;-C)-cycloalkoxy-(C,-C,)-alkyl, (C;-C¢)~-cyclo-
alkyl- (C,-C,) ~alkoxy- (C;~C,) ~alkyl or (C;-C)-cycloalkoxy-



3 - (2 -Propyloxy) -5- (retinyloxycarbonyl) pyridine-2 - carboxylic
acid glycyl am de ' - 89 - Exanpl e
183 3 -Benyl oxy- 5- (retinyloxycarbonyl) pyridine-2 -carboxylic

acid gl yayl am de Exanple 184 5 3- (4-Fluorobenzyl oxy) -5-

(retinyl oxycarbonyl ) pyri di ne- 2- carboxylic acid glycylam de

Exanpl e 185 3- (13- Met hoxybenzyl oxy) -42-_ (retinyl oxycar bonyl)
pyri di ne- 2- carboxylic acid glycyl ar‘a e :

(C,-C,) -alkoxy- (C;-C,) -alkyl, this radical 4is then,
espéc:lally. a radical of the formula Z in which, in both

cases,
v isl,:,SorQ.wisOandtiso,ér

5 v 81,2, 30r4, wislandt is 0, or REPLAGEMENT SHEET
v is 1, 2, 3 or 4, wis 1, t is 1, and !
£ is 1 to 4, 27 FEB 1997
g is 0 or 1 to (2£+1),
x

is 0 or 1.

10 Comnipounds of the formula I are very particularly pre-
ferred in which '

is O,
is O,
is cn".
is O,
is a -CH,- group which can be substituted by a.
methyl group,
is -COH,
R* is hydrogen, (C,-C,)-alkoxy, (C,-C,)-alkoxymethyl,
. (C3-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, caxboxyl, (C;~Cy¢) -
25 alkoxycarbonyl, (C,-C,¢) ~alkenyloxycarbonyl,
' retinyloxycarbonyl, (C;-C() -cycloalko.iycarbonyl. (Cy-
Ce) -cycloalkyl- {C,-C;) ~alkoxycarbonyl or phenyl-(C,-
C¢) -alkoxycarbonyl, where a phenyl radical is
substituted in the manner as defined for R* and R®,
30 and one of the radicals

15

» B 4 X ©O

20

R! or R’ is hydrogen and the other radical is a radical
from the group hydrogen, (C,-C,,)-alkoxy, (C;-C()-
cycloalkyloxy, (Cy-C,) -cycloalkyl- (C,~-C,) ~alkoxy,
<O~ [CH,] x-CH(3¢,1.0) Fgr (C,-C,) -alkoxy- (C,~C,) ~alkoxy,
substituted (C,-C,,) -phenoxy, (C,-C,,)-phenylalkyloxy,
(C¢~C;,) ~phenoxy- (C,~C,) ~alkoxy or (C,-C,,)-phenyl-

35



10 Exanple 186 5- Benzyl oxycar bonyl -3 - (4-

(2 -propyloxy) benzyl oxy)
pyri di ne- 2-carboxylic acid glycylam de Exanpl e 187
5- Benzyl oxycar bonyl - 3- (4-fl uorobenzyl oxy) pyridi ne-2-car- 15 boxylic acid
gl ycyl am de - Exanpl e 188

5- But yl oxycar bonyl - 3- benzyl oxypyri di ne- 2- carboxylic acid gl ycyl am de
Exampl e 189 20 5- ((.(4-Ethoxyphenyl)am no)carbonyl)-3-nmethoxypyri di ne-2-
carboxylic acid glycyl ani de, anal ogoust & o Exanpl e 191 Exanpl e 190

gm(él(gl 5tcgf>;¥npggnyl gg;‘g&ca{ bg;\éi)‘o’qbewﬁxl oxxgyrl di ngic nd“‘iar boxylic
substituted by 1, 2 or 3 identical or differeant
substituents from the group £luorine, chlorine,
cyano, trifluoromethyl, (C,-Cp,)-alkyl, (C,-C,)-
5 alkoxy or (C,-C,,) -alkenyloxy, and

R' is a branched or unbranched (C,;-C,)-alkyl radical or
a radical of the formula Z,

{CHJAOWCHLE @

where E 1s a substituted phenyl radical of the

10 formula F
RS r?
e | 27 FEB 997
or a (C,-C,)-cycloalkyl radical, where SH—

vis 0, 1, 20or 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,
15 cyano, trifluoromethyl, {C,-C¢) ~alkyl, (C,-Cy) -
alkoxy, -O-[CH,]1,-CeHe1.0F,s N-(C,-C,)-alkylcarba-
moyl, N,N-di- (C;-C;) ~alkylcarbamoyl, N- (Cy-C,) -
cycloalkylcarbamoyl, N-(+)-dehydroabietylaminocar-
bonyl substituted benzyl radical, and f is 1 to 4,
20 gisOorlto'(zf-rl)andxisOor 1.

Compounds of the formula I are particularly preferred in

which
Q is O,
X is O,

25 Y is CR’,
m is O,
B is -CO,H,
A

is a -CH,-group,



5- (((4- (1-Butyloxy)phenyl) am no) carbonyl) -3-nethoxy-
pyri di ne-2-carboxylic acid glycylam de a) Methyl 5- ((4-
(1- butyl oxy) phenyl ) am no) carbonyl) -3-

met hoxypyri di ne- 2- car boxyl ate - 90-

3.2 g (15 nml) of nethyl 5-carboxy-3-net hoxypyr| d| ne- 2- car boxyl ate -
(of . Exanple 90a)) were reacted, in analogy wth Exanple 90b), with 2.5
g (15 nol) of 4-n-butoxy- ani l'ine"a®® tthe reagents described in that

%grrt)loelﬂ[erg;] C. th%’g‘?gum \A&E -c.{Yﬁ ‘l”lql'zg"c'i Lg' f&?l % tmf:) e (mp.
5- (((4-(1-Butyl oxy) phenyl)am no) car bonyl ) - 3- met hoxy-
pyridine- 2- cagboxyisC hydirdgen, 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-
5 carbamoyl, N-phenyl - (C,-C,) -alkylcarbamoyl, carboxyl,
(C,-C,¢) -alkoxycarbonyl, (C,-C,,)-alkenyloxycarbonyl,
retinyloxycaxrbonyl, (C,;~C,) -cycloalkoxycarbonyl, (C,-
C,) -cycloalkyl- (C,-C,) -alkoxycarbonyl or phenyl-(C,-
_ C,) -alkoxycarbonyl, where a phenyl radical is
.10 substituted by 1 or 2 identical or different '
' substituents from the group f£luorine, chlorine,
cyano, trifluoromethyl, (C,-C,,)~-alkyl, (C,-C,,)-
alkenyloxy or (C,-C,,)-alkoxy, and

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

15

Rt 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 £lu-
20 orine, chlorine, cyano, trifluorcmethyl, (C,-C)-
. akkyl, (C,-C,)-alkoxy, -O- [CH, ), -Cil e, o Fyr N-(C,=Cy) -
alkylcarbamoyl, N,N-di- (C,-C,) ~alkylcarbamoyl, N-(C,-
C;) -cycloalkylcarbamoyl or N-(+)-dehydroabietyl-
aminocarbonyl, and £ is 1 to 4, g is 0 or 1 to

25 - (2£+1) and x is 1. |

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

Q is O,
p-4 is 0,
30 Y is CR’,
nm is o,
A is a -CH,-group,
B is -CoOH,

R is hydrogen,




3.2 g of the above enter were hydrolyzed at 20[err]C using 10 100 M of
1.5 N net hanolic sodi um hydr oxi de sol uti on. 2.7 g of product were

obt ai ned fro aqueous hydrochloric acid, mp. 128 to 130[err]C,
sintering from120[err]C C) 5- (((4- .

(1- Butyl oxy) phenyl ) am no) caf bonyl ) - 3-net hoxy- ' :
pyridi ne-2-carboxylic acid N ((ethoxgcarbonyl) - 15 nmet hyl ) am de
2.7 g (7.8 mmol) of the above pyridi ng- carboxylic acid were stirred

in 500 m of nhy ro ar C o Q4 toget her
wth 11 & %&% (HEEEY Mar i Gty 1
(23.4 m"rDI) of N— M rbamyl(ns 6 nﬂnwcla?hexylcar- :
1- hydr oxy- 1H benzamoyl, N-pheakd 19 ﬁitﬁm-)(@,f-cg\/rukyn- The
undi ssol ved mat eri aI was t*u{ fl Iter ed f an%% s e was
extracted sequent | SITRARGY ¢ Sp! °§ RE“

bi car bona8e sol ut izoadical moqcrrz& H}upvéhboﬂﬂbﬂaébueaﬂd \Lﬂieﬁ-';.)drl ed
over My sulfate angixyl suldtdtHent! cgri n(da@f.() -dlwshdﬁﬁt%ﬁent.

crystallized usin I et hyl e he of pro bta ned,
m)}:/) 193- 183@97# (Iéy ikoxycagbonyf d&c_cu -al 5.
' oxycarbonyl, reti_.nyloxycarbonyl ’ (C5~C¢) ~cyclo-
alkoxycarbonyl or benzyloxycarbonyl,

10 R is hydrogen, (C,-C,)-alkoxy or 2-(cyclohexyl)ethyl-
oxy, 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 substituted once by flu-

15 ' orine, chlorine, trifluoromethyl, (C,-C,)-alkyl orx
(cl"C3) "alko::y.

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

Q is 8,
20 X is O,
Y is CR?,
m is 0,
A is a -CH,- group,

iB -mzn'
25 R' is hydrogen,

R* 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, (C,-C¢)-cycloalk-
oxycarbonyl or benzyloxycarbonyl,

30



d) The title conmpound was obtai ned by hydrolyzing 1.0 g 30
glycine ester, at 20[err]C, in 100 M of a 1.5 N nmet hanol i ¢ sol ution
of sodi um hydroxide. After 30 mn, the m xture was concentrated in

vacuo and the residue vias " dissolved in water; this solution was
extracted with -91- di et hyI

ether and the aqueous sol ution adjusted tao pH usi ng aqueous
hydrochl ori ¢ acid. Wen the solution s cooI ed with ice, 390 ng of the

title conpoungscr al zed, (@il (i e 5
Ll Lre, compoungs cr Vikal nyaroge e (c]L8;) Adfien! o' 50 (Ble iyl

ethyloxy, where one of the substituents R® and R® is
hydrogen, and

of the above

Rt is a branched or unbranched (C,-C,)-alkyl radical or
5 a benzyl radical which is substituted once by f£lu-

orine, chlorine, trifluoromethyl, (C,-C,)-alkyl oxr
- (C4=C,) ~alkoxy. '

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

10 Q is 8,
x is 0, T =
Y  is CB, REPLACEMENT SWEeT |
m is 0O, ' N .
a is a -CH,-group, , 27 FEB o

15 B is -CO,H, ‘ - _
R' ' is hydrogen, _ .

‘R? is carboxyl or (C,-C) -alkoxycarbonyl,
R* is hydrogen, and

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

20 The compound of the formula I is also preferred to the
highest degree in which
is O,

is 0,

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

an isoquinoline ring having an unsubstituted benszo
30 moiety, and

R* is methyl.

25

W HE K NMO

The compound of the formula I is also preferred to the
highest degree in which
Q is o0,



5-(((4-(1-Butyl oxy) phenyl ) am no) car bonyl ) - 3- (4-fl uoro-

benzyl oxy) pyri di ne- 2-carboxylic acid glycyl am de Exanpl e 193

5- (((4-(1-Butyl oxy)phenyl)anino)carbonyl) - 3-benzyl oxy- 10

Pyri di ne- 3-carboxylic acid glycyl am de - Exanple 194 N _
3-(2-Methyl -1-propyl oxy) pyridi ne-2,5-di carboxylic acid di gl ycyl am de
Mp. 103-105[err]C (fromethyl acetate) 15 Exanple 195

5- (Di - N, N- et hyl ani nocar bonyl ) - 3- et hoxypy#i di ne- 2-car- - RQ

gl ycyl am de, ?rmr p%m@ subst ance, prepared i n anal ogy HSEPE

usi ng N, N-di €t hyl ant né&" Exanmpl e 196 20  5-

(N-Benzyl - N- nét hylibﬂri%’oar.bonyl ) -3-net hoxypyri di ne- 2-
glycylam de n is&xeywple 197
| A 4is a -CH,-group,
§ B ' is -COH, _
R is hydrogen,
R? and R’, together with the pyridine carrying them, form
a quinoline ring having an unsubstituted benzo
moiety, and - . ' ’
10 R' is methyl.

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

15 Finally, the invention alsoc 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 vivo,
20 - 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
25 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.

30



5- Far nesyl oxycar bonyl - 3- net hoxypyri di ne- 2- car boxyl i c acyd

25 Exanple 198 5- Ger anyl oxycar bony| - 3- met hoxypyr ifdifhe

acid gl ycyl am de Exanpt e 199 5- (Farnegyfoxy

- 3- met hexypyri di ne- 2-carboxylic acid 30 glycylanide

-92- Exanpl e 200

5- (Ger anyl oxynet hyl ) - 3- net hoxypyri di ne- 2- car boxyl i< acC
- 40 -

The 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 rélates to the use of compounds of t:lie

formula I, and also the physiolog:ically tolerated salts,
for producing a pharmaceutical aga:l.nst: :Eibrol:ic didseases.

10 The invention also relates to the use of cempounds of t:he

formula I, and also the physiologically tolerated salts,
for producing a pharmaceutical against f£ibrotic diseases
of the liver, the lung and the skin.

Finally, the invention relates to the compounds of the
15 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.

20 The compounds of the formula I, in which A is a
substituted alkylene moiety, B is COH, 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

25 III to form the amide esters of the formula IV, or:
i12.) Reacting pyridine-2-carboxylic esters of the formula
IX (R™ is lower alkyl), under the conditions of

aminolysis, to form the compounds of the formula IV;
and



Exampl e 201 5  5-Retinyl oxynet hyl - 3- net hoxypyri di ne- 2-carboxylic acid
gl ycyl am de Exanpl e 202 _ :
5- Ret i nyl oxynet hyl - 3- et hyl oxypyri di ne-2-carboxylic acid gl ycyl am de 10
Exanpl e 203 N- ( Car boxynet hyl ) - 4- met hoxyci nnol i ne- 3- car boxam de :
Exanpl es 204 to 209 were prepared in analogy with Exanple 191:
Exanpl e 204 15 5-(((4-(1- Hexyl oxy) phonyl ) am no) car bonyl-) - 3- net hoxy-
pyri di ne-2-carboxylic acid N (carboxynetgyll) am de a) Met hyl 5-
(((4-(1-hexyl oxy) phenyl)am no) car bonyl ) - 3- met hoxy- 2- car boxyl at e
was prepared #ddm r:ul.blu;chting the compounds of the formula I from their
car boxt - 3- met hoxypy, n LLline,
mp. 118-119[err] C rom |et t&ﬁhié N’hﬁﬂ%f aﬂgre(??prgﬁi‘fﬂéé,
(1- Hexyl oxy) phenyl ) am no) car bonyl) 3- met hoxy-

:Li:l.) the compounds of the formula IV be:l.ng 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 oxr NR’, into their pyridine N-oxides
IV’ (8% 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). o

Scheme 1

g HaM=A=CO,-R2¢
r? or4 :
til

‘ ~
R¥ N Teop?l :;;
"

‘pt
') R°X

»? an? L N or
< cA=C0.R2¢
| ] nw-a-copm L _wnea-cogn
.’ N R’ l .

t¥*s l" - (c.-ﬁ..)-alkyl . benzyl

R" 18 H or (C,_-C“) -alkylo



pyri di ne-2-carboxylic acid, 160-162[err]C, sinteri ng ate - 148 C -

(from aqueous hydr ochl ori c acid/ tet rahtdnﬂs —
5- (((4- (1-Hexyloxy)phenyl) am no) carbonyl) -3-nethoky; mﬁ@ﬁtm TR

pyridi ne-2-carboxylic acid N ((ethoxycarbonyl)- et hyT Y ok
was obtai ned, in analogy wth Exanple 1910) r & EEB o dl
above conpound. 4.0 g of product were crystjalfli

acetate, mp.
- 93- d)
of the above

sol ution of sndliwnahyﬂémﬂg gEéhp PVWiAJ particularC haldgeni! ioBD,Me \&CUO

acidification
aqueous hydr o-

10

15

20

30 . 157-159[err] G 42 -

The titl'e conpound was obtai ned by hydré :
B ds Hyt (Q@{-%«) telkyliopy hemzyd. of a 1.5N

2 o

zed usi ng etfhyl

orsgggi 1 iook pl ace in water/tetrahydrofuran using

The methods of carboxyl activation and the condensation
reactions known from peptide chemistry are suitable
processes for the amide formation (reaction i1).

The substances which are known to the person skilled in
the art, such as ehionyl' chloride, oxalyl chloride,
pivaloyl chloride, ' chloroformate derivatives, or N,N’-
éafbbnyid:l:l.n:ldazole{ can be used as reagents for the

carboxylic acid activation. The activated derivatives of

the compounds of the formula II are prepared in sgitu and

then reacted with the amide derivatives of the formula
IIX. )

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, acetonitrile,

N.R-dimethylfomanida,' N,N-dimethylacetamide, dimethyl

‘sulfoxide, nitromethane and/or pyridine.

25

30

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



chloric acid; the m xture was concentrated in vacuo
resi due was crystallized using acetone. 840

obtained, mp. 193-195[err]C Exanpl e 205 10
5-(((4-(1-Decyl oxy) phenyl ) am no) carbonyl) - 3-mnmet hoxy-
- 2- carboxylic acid N-(carboxynethyl)am de Exanpl e {2

(((4- (1-Decyl)phenyl) am no) carbonyl) -3-methoxypyridi
2-carboxylic acid N (carboxymnet hyl)am Qe 43 15 a)

gy§ '( éﬁnélz%grﬂ%x&%%m dr}%?&( %Ph%%%g%f 'aiearboxylic &Wﬁr”dm de :Z

was prepared of réthe Videcy! - phenyl) am no) ccarbonyl) -3
- met hoxypyri di ne- 2- carboxylic acid (mp. 160[err] C (deconp.);

from aqueous drochlgric__agi /T%_ d ql ycine eth ent er
hydr ochl or i de,zﬂ?ﬁ p?%%[%?r%(m%? O%a:&a/xyfates %% Here
_ formula VII is described in J. Chem. Soc. Perkin Trans.

5 2, 1978, 34-38 and in J. o:r.'g. Chem. 25 (1960) 565 to 568
(M.L. 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
10 (Formula IX) with alcoholates (Q is O or 8) 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
15 system.

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

20 Selective hydrolysis using Cu(II) salts, J. Delarge in
Pharmaceutica Acta Helvetiae 44, 637-643, 1969, repre-

sents another process for preparing the cdmpounds 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).

25

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
30 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



b) The title conpound was obtained by hydrolyzing 1.5 ¢

: of the
above enter in 200 M of a 1 N nethanolic 25 sol ution of sodium
hydroxi de. 1.4 g of product, mp. 195[err] C (deconp.), were
i sol ated from aqueous hydr o- ahl oric aci d/tetrahydrof uran.
Exanpl e 207 5- (((4- Geranyl oxyphenyl ) am no) carbonyl) -3-nethoxy- 30
pyrl di ne-2-carboxylic acid N (carboxynethyl) am de '

-94 - Exanpl e 208

S5-(((4-(1-Cetyl )amno) ar bon ﬁl) th

pyri di ne- 2- carht 33%11%3 o\ ¥ a Bmyr%% gﬁ% gm“ﬁaﬁﬂﬂ‘x ﬂ?é“’
place to a seeondary extent, or so that the diester
products can be separated off as by-products. '

The compounds of the formula XI are converted with amines

-3 or alcohols into the 5-carboxylic acid dexivatives 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

" RO,C A .\couin,o, LLPLWN
| |
ru'j*co,n UW:*

AR Y

Vil 0 :
halogenation
(R = H, loweralkyl)
MQR® or
Rogcﬁoa‘ MO IS PY RO,RET(L
N C0,R NC0,R
R . H X
Xo s R - L= Cl, Br
Xb : R « loweralkyl M o menlion,
singly or doubly
charged
Q@ +0,5S
uo,cﬁoa‘ _ RO,C A~ R
N CO,R N Co,H
X1 R = loweralkyl X1t Re= loweralkyl

\ H,R-A-CO,R'?

1y

FPUENERRRSPEE S

l';;-i".'\ut.MEN1 SH{ ET
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5 5- (((3-(1-Cctyl oxy) propyl ) am no) car bonyl ) - 3- net hoxy- :
pyri di ne-2-carboxylic acid N-(carboxynethyl)am de Exanpl e 210

5- ((1- But oxy) net hyl ) - 3- met hoxypyri di ne-2-carboxylic acid

N (car boxynet hyl )am de 10 Exanple 211 5- (((1-Hexyl oxy) nethyl) -3
- met hoxypyri di ne- 2- carboxylic acid N-(carboxynet hyl)am de

Exanpl e 212 5- ((1-Cctyloxy) nethyl) -3-nethoxypyridine- |
15 acid N (carboxymethyl) am de - gxample 213
5- ((1- Hex- 3- enyl oxy) met hyl ) - 3- net hoxypyri di ne- 2- car - boxylfi C
N- (car boxynet ispheme e Exanpl e 214 20 5- ((1-Decylo
- 3- et hoxypyri di ne- 2- car boxylic acid N-(Carboxynet hyl ) amjde
Exanpl e 215 5- ((1-Dodeg@yghoxy) MewiaRir) - 3- net hoxypyri di

ho,cmon‘ — moa‘

€0, lower alkyl O, lower alkyl
Xt Xiv 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
5. derivatives (R') which are substituted in the 4 position.

Scheme 4
R R
2 R¢ e ré
R_ D ¢ Oxidoilon‘u < ¢
] _ e i P -
Vi | : ) (r'' - W)

Viae 7/ tle : QR « OuMe (Me = methyl )
Vit /7 11b : QR « O0Bn (Bn = benzyl )

The 3-O-benzyl derivatives of the formula VIb were also

obtained in an analogous manner, as described in those
‘documents. '

10 The compounds of the formulae Via and VIb were reacted
with an o‘xidiz_:lng 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

15

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. Chem.
1975, 18, pp. 1-8, Villani et al.; _ for



acid N-(carboxynet hyl)am de 25 Exanple 216 5-
((1- Hexadecyl oxy) net hyl ) - 3-net hoxypyri di ne-2-carboxylic -
N- (car boxymet hyl ) am de Exanpl e 217 3- (4- (((
- Dehydr oabi et yl am no) carbonyl) benzyl oxy) pyri- 30 dine-
N- (car boxynet hyl ) am de

4- (((+)- Dehydroabi etyl am no) car banyl )Ch|“’ qret hyl -
obt ai ned from 4-chl or onmet hyl bensoi ¢ aci d and

(4)- dehydroabbesyaasthomﬂdﬁa-ﬂammuer in J. MealYChem.

dcetatel hopt aggol 1) pp? 13h-103; Fdenbh(th LIYILaROERLY S2lliRl -

car bonyl ) benzyl oxy) car boxy I C aci

N ( (et hyl Oxyc§pg. dine-2-carxl oxylic acid and 3-benzylthiopyridine-
2-carboxylic acid in J. Med. Chem. 1974, 17, pp. 1065-

S | 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.
10 Biochem. 184, 219 to 297 (1990).

The novel compounds of the formula I possess valuable

pharmacological propert:l.és and exhibit, in particular,
antifibrotic activity.

The antifibrotic effect can, for example, be determined
using the model of carbon tetrachloride-induced hepatic
fibrosis. Fbr 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 higtology, and the proportion
of collagen in the liver is analyzed by means of deter-
mining hydroxyprol:l.ne - as described in Kivir:lkko et al.
(Anal. Biochem. 19, 249 £. (1967)). The :E:l.brogen:l.c ac-
tivity can be measured by the radioimno'logic_a.l 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.'

15

25

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
cr_ossl:lnk:l.hg domain of collagen type IV (78 collagen or
type IV collagen NC,) in the serum.

30

For this purpose, measurements were made of the



met hyl) am de, mp. approximtely 80C (anorphous ___SubslLakeez==gom

et hyl acetate). c) The title conmpound was obt ai‘{n -ﬁ!ﬂw@ﬁmw
the 10 above ester, mwp. 125[err]C (wth f-oam np, =f
propyl ether). Exanpl e 218 3- Met hoxyqui nol i hej 2-

N- (car boxymnet hyl ) - - am de 15 a) - 2-Acetyl - 3-hyd

fromD. W Bayne et al. : g Soc. Chem ¢o

106[ err] C from aqueous hydrochl or | c aci ?]

2- Acet yl -

car bonat e/

3- Met hoxyqui rRRP tide. Ja

hypochl orite
tert-butyl et
N ( (et hoxy-
THF,

10

15

25

30

W“ﬁ o acte’tignmeW g UE“’“"W )
SGA-}FS@%EPG

rﬁ‘ﬁ)“?}ér’rﬂfn NC ih' the Ldvexsi um

ofh wat er/di oxane, mp. 123[err]C
r) untraate&i)ra é% ui nol i ne- 2- car boxyl i ¢ acid
5 bon e am de, froma) using

(CCl, 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, vol. 2, 5. 335 to 476, New York, Academic
Press, 19“)0

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 vivo. For this, rats of both
sexes (healthy or with induced hepat:l.c £ibrosis) are
administered (intraperitoneally, intravenously or per os)
the substance under test or the corresponding wvehilcle
and, after this, are given C-L-proline (250 uCi/kg of
bodyweight), which is administered intraperitoneally.

There then follows a second intraperitoneal adminis-

tration of MC-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 confomil:y

with published protocols (Ref. 1 and 2). The purified

liver collagen was hydrolyzed and the content of 3C-
hydroxyproline and “C-proline was determined by means of

.amino acid analysis using ion exchange chromatography.

35

Inhibition of prolyl-4-hydroxylase is shown by a decrease
in the guotient “c-hydroxyproline/ [*‘C-hydroxy-
prolinu-“C-pi:olige] . 2,2’-Dipyridyl is used as the
reference substance. (1: Chojkier, M. 1986, Hepatocyte

(from et hyl

) DCC,  HOB
b) Nmmdwgﬁybl n@rmetqswi@afa o, (PUERPR Fa&rachloride




e) The title conpound was obtained by hydrolyzing the

ester,

mp. 106[err]C (fromethyl acetate).

- 96 - Exanpl e 219 5 - (((4 - (1-Butyloxy) ph .
carbonyl) - 3 -chloropyri - di ne-2 -carboxylic acidi{N (carboxyrreth I
ani de a) Methyl 5-carboxy-3-chloropyridine-2-car o>qy|2t7€FEBs1997
prepared in analogy with Exanple 90a), mp 182- 184[err] C
aqueous hydrochloric acid). b)  Maghyl 5- ((( 1f butyToxy)p eny )
am no) carbonyl) -3- chl oropyri di ne- 2- car boxyl

fromthe
oxy)aniline,

10

15

20

25

30
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) togethgr_ with a pharmaceutical,

collagémyproduptiod s nyivaaliyn ndimal deaksd 4F. (Clintyl -
Thbest 21783388389 (A8 ¢ 85R¥A 2LDCbL al. 1991, Minor
contribution of hepatocytes to collagen production in

normal and early fibrotic 1livers, Hepatology 14:
351"3‘7) .

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 g£ibroblasts, (F) » rat liver
epithelial cells, (re:!. 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 is néwly synthesized during this
period is metabolically labelled with 4-H-L-proline and
Hg-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
subgstance. (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.,
Bexrg T. 1990, Isolation and cultivation of rat liver

- stellate cells, Methods Enzymol. 190: 595-71; and 3.:

Chojl_d.er. 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-°H] : [}C]

proline in collagenase digests, Anal. Biochem. 108: 385-
393).

The compounds of the formula I may be used as medieaﬁen!:s
in the form of pharmaceutical preparations, which 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

oxrganic or :Lnorg#n:l.c

10



c) 5- (((4- (1-Butyl oxy)phenyl) am no) carbonyl) -3-c Iggwﬁpg -
pyri di ne-2-carboxylic acid by hydrolyzing the

mp. 163-164[err] C (from aqueous hydro- chlor'c acid).
5- (((4- (1-Butyl oxy)phenyl) am no) carbonyl) -3-chloro
pyri di ne-2-carboxylic acid N ((ethyl oxycarbonyl) -

e
was obtai ned, in analogy with Exanple 90b) , -
subst ance by condensation (N - 48t kyl nor phol i nés _

- 1-hydroxy- 1H benzotri azol e and CMC 20 with glycine ethyl es
hydr ochl ori desxcApienty which is suitablpcfprCeptesasld et herontaneous ore) The
title COWDOU%md éﬁﬁlmmmmmwﬂfﬁ for exampI®) \r/]\faeéi-?r (Tp-
%go[erE;Lgpl(e eca(im)co.SIg% arﬂl factose, starch queous wmr Steara g, aci d)
3- (N- Benzyl - Nsm3¢ hy ivegietapbls- (¢ils 1pbdyalkyienaciglycols, vaseline,
am no) car ony&@_ yridi ne-2-carboxylic acid N-(carboxy- nmet hyl ) am de
0.5 g (1. of the title conmpound from Exanple 219 30 vas stirred
in 10 m of I\I-benzyl-l\l-rrethyl'arrine, firstly ' at 100-110[err]C for 2 h

and then at 1Boferthi@ fpurpode; t khey? dan be adiéiindsteredriorakky hdd been
cool ed down, BhaugSoeNErElU8Se to 25 mg/kg/day, preferably of f£rom 1
to 5 mg/kg/day, or parenterally in doses of from 0.01 to
5 mg/kg/day., preferably of from 0.01 to 2.5 mg/kg/day, in
10 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 doses are also sufficient. These data refer
to an adult of about 75 kg in weight.

The novel compounds of the formula I are designated
15 substituted heterocyclic carboxylic acid glycylamides,
preferably pyridine-2-carboxylic acid glycylamides, in
the examples described below.
This mode of designation is understood to mean
substituted N-carboxymethylpyridine-2-carboxamides.
20 Another option is to classify them as substituted N-
(pyridyl-2 -carbony_l) glycines.

Example 1

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

25 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 hours in 100 ml of
phosphorus oxychloride. Subsequently, the mixture was
concentrated and 30 ml of toluene were added to each 2 ml
30 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,C0,; this
mixture was then extracted with dichloromethane and the
organic phase was washed with water, dried and freed from



-97- into 100 mM of 1N hydrochloric acid and the half- crystalline
preci pitate was taken up in dichloronethane; - the undi ssol ved materi al
was filtered off and the residue was crystallized; 0.2 g of the title
conmpound, mp. 155- 5 157[err]C Exanpl e 221 : 0)
-5- (((4- (!-butyloxy) phenyl) am no) car- bonyl) |p
-carboxylic acid N (carboxynethyl) am de 0.5 gf(
title conpound from Exanple 219 10 wasS itred in 10
firstly at 12 ﬁ&@kﬁ for 2 h and then at 135[err Af t
the m xture ha ‘been cool ed down it was acidifi | tlat ed

8 g of the product were obtained, under standard con——
ditions, from the pale brown oil (9 g) using m-chloroper-

benzoic acid in dichloromethane, m.p. 88 to 89°C (from
5 petroleum ether).

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

6.7 g of potassium tert-butoxide were added in portions,
at -20°C, while stirring and under a nitrogen atmosphere,
10 to 20 ml of trifluorocethanol. 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
15 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

20 in vacuo. The resulting oily product was subjected to
further reaction.

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

8 g (33.8 mmol) of the above compound were dissolved in
25 16 nl 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 behg
stirred for 30 minutes. Following treatment with active
chaxrcoal, and filtration, the mixture was concentrated in
vacuo and 50 ml of water were added to the residue, after

30



resin-was dissolved in dichloronet hanse; this solution vvask 4 ‘. L.F

u a|| >
condentrated and the resi due was chromato- 15 graphed of iﬁ’:ﬁg
et hyl acetate (with the addition of up to 20 %methanBI_). Olgof
title conpound was crystallrized fromappropriate f{apt QhFEB 1997US n
di i sopropyl .ether, mp. 185-190C Exampl e 222 2D

3-(4- Chl or obenzyl oxy) pyri di ne-2-car boxyl | c acid N-
(carboxynet hyl ) am de 1-oxide

) Rk h%iam“ﬁ%%xéac ac'i CRRR

(4-Chl or obenz
0.7 g (2 mmol

KIJ

«Q

am de 1- ox‘ﬁ?J

oxapethane;; the| ved i n

di chl or onet haesteaet r sas cdrdedh (Mg8o,) and co:gpeit:&m.orm beném c
acid. After tfesmua% hosbated with aa%p'ydpyi Gcgwobew p]

anmoni a was p

t he

10

15

20

25

30

35

her

tl ere was _no ecl pl atlon
Prodtet  vere ohtaingd dn she ot RolprieRs, Bruabaleg
concent r a®ed mspl. t @7 kb y208% due crystallired using

di et hyl
ether, mp. 70-72[err]C

qQ) 3-Methoxy-4-(2,2,2-trifluorcethyloxy)pyridine-2-

carboxylic acid

0.8 g (3.3 mmol) of the above alcohol was dissolved in a
solution composed of 0.3 g of potassium hydroxide and
25 m1 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 tw:lce with hot water; the filtrate was concen-
trated in vacuo to 1/3 of the volume, adjusted to pH 1
w:l.t:h conc. agueous hydroehloric acid, and concentrated in
vacuo; the residue was treated with anhydrous 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)pyridine-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, __a_gter
which 322 mg (2.3 mmol) of glycine ethyl ester
hydrochloride, 0.64 ml (5 mmol) of N-ethylmorpholine,
350 ng (2.6 mmol) of 1l-hydroxy-lH-benzotriazole and 537
mng (2.6 mmol) of N,N’-dicyclohexylcarbodiimide wexre 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 m1 of a saturated, agueocus

solution of Na hicarbonate, and the organic phase was

dried and concentrated in. .vacuo; the residue was



b) 0.18 g of the title conpound, mp. 206-208[err]C " iACiisiNT SHES
- 98- (sintering at 200[err]C, from aqueous hydgeehteric.acid)-
was obt ai ned by hydrolyzing 0.3 g of the above [0 nd.
Exanpl e 223 5 5- (((3- (1-Butyl oxy)propyl)am no)car myl@y EB 1997
- 3-'net hoxypyri - di ne- 2-carboxylic acid N-(carboxynptbyl) amn de
Met hyl 5- (((3- (1-butyl oxy)propyl )am’_ng}cgr bonyl) - 3-
met hoxypyri di ne- 2- carboxylic acid y

crystallized using diisopropyl ether. 0.45 g of the

colorless crystalline product were obtained, m.p. 80 to
82°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
10 of undissolved material was filtered off; the filtrate
was concentrated in vacuo 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

15 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
20 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
25 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 ml1 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 this mixture extracted three times
with dichloromethane, with the organic phase being dried
35 and concentrated; the residue was corystallized using

30




1.7 m of oxalyl chloride (20 mml), and also 2 drops of '
NN- di et hyl f oram de, dissolved in tetrahydrofuran, were "REPLQ QL oT=e
at 10C and while stirring,-to 2.1.g (10 mmol) of ne ~—— ¥

5- car boxy- 3- net hoxypyri di ne- 2- car - boxylate in 100
tetrahydrofuran and the reaction mxture was stirrg
and at 15 20[err]Cfor 1 h. It was then concentrated fa
was di ssolved in di chI or onet hane; 6.8-nB3(50 nol) of

and then 1.3 g (1.5 , 10 mmol) of 3- but oxyprog in
di chl or onet heR&trﬂé‘E‘ ether &} 9 2f POyt were %’tﬂ%ﬂ RPoo84 Af tfer
30 mn, the ngxtggecas allowed to warmto room terrperature and was
extracted with wat er, a solution of

Na bi carbonate and aqueous 1N HCO ;
t he organi ¢ phase was dried and concentrated and the residue was
crystallized - using diethylether/petroleumether (3:1). 2.3 g of 25
product were ppt ai fochléid-3 nlethdaipridine-2-darboxylic @gid

(1- Butyl oxy) propyl )am no) carbonyl) -3-nmet hoxy-

pyri di ne-2-carboxylic acid N- ((benzyl oxycarbonyl) - met hyl
am de §h65a80¥80suipol hnof the abovel plcchp} wezeddigsspived 3o
cedures, gnd & miSthee t'iﬁf WY R ob# éoéiéai{ui hydroxide! 4haxy)

propyl) am no% 1PV Vater, T WML BStadsium permanganate was

added in portions, at 60°C and while stirring, until no
more discdoloration could be seen (12 g, 75 mmol). After
1 hour at 60°C, the manganese dioxide was filtered off

10 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 aqueous conc. HCl. After grinding,
the product crystallizes out in association with cooling.
" Additional product can be obtained from the mother ligquor

15 by treatment with petroleum ether. Total quantity, 4.2 g,
m.p. 116 to 117°C (with gas evolut:lon) .

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

4.7 g ‘(25 mmol) of the above carboxylic acid were
20 suspended in 200 ml of anhydrous dichloromethane, and
after that 3.5 g (25 mmol) of glycine ethyl ester
hydrochloride, 6.4 ml (50 zmol) of N-ethylmorpholine,
3.8 g (28 mmol) of l-hydroxy-l1H-benzotriazole and 5.15 g
(25 mmol) of N,N’-dicyclohexylcarbodiimide were added
25 sequentially, at 20°C and 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 sgodium
carbonate, dried and conceantrated in vacuo; the residue
(6 g of oil) was chromatographed on silica gel using
ethyl acetate and 5.4 g of oily product were cobtained.

30

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



carboxylic acid, which was dried on an oil punp, was react ed W th

gl yci ne benzyl ester tosyl ate,

99 N- et hyl nor phol i ne, 1-hydroxy-1H benzotriazole and CMC (as
described). 1.42 g of the product were crystallized using acetone, mp.
97-99[err]C. c) 1.3 g of the above benzyl ester were hydrogenated in
5 100 m of tetrahydrofuran/ neth |_(1:1) using Pd/C (10
% in a hydrogenation vessel. O. 8 g of the title

conmpound was

crystallized HSEGQ Was dtdaSivied 105D ml of mthaﬂ@ﬁ/ﬁ&?r@:@),
Sl ¢ 224 100, 2 (o (b | (MY LE Tl PR tal VAT
added at 20°C and while stirring. After 30 minutes, the
mixture was concentrated in vacuo; the residue was
5 brought to pH 1 with conc. aquecus 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
- 10 oil pump. 0.31 g of the title compound was obtained.

Example 3

4-Butyloxy-3-methoxypyridine-2-carboxylic acid glycyl-
amide '

M.p. 137 to 139°C (with gas evolution, f£rom tetrahydro-
15 furan)

Examples 4 to 16 were prepared in an analogous inanner:

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

Example 5

20 3.Ethyloxy-4- (3-methoxybenzyloxy)pyridine-2-carboxylic
acid glycylamide

Example 6

4 -Hexyloxy-3-methoxypyridine-2-carboxylic acid glyecyl-
amide

25 - Example 7

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

Example 8

4- (4-Fluorcbenzyloxy) -3-methoxypyridine-2-carboxylic acid
30 glycylamide

A

m&’ﬁﬁﬁﬂﬁffﬁﬁl‘
27 FEB %97
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pyri di ne-2-carboxylic acid N (carboxynetyl)am de
5-(((3-Lauryl oxypropyl ) am no) car bonyl ) - 3- net hoxy-

pyri di ne- 2-car boxylic acid N ((benzyl oxycarbonyl)
was obtained, in analogy wth Exanple 223, 15 using
3-lauryl oxyprapylamne, mp. from109-111[err]C (from
et her). b) 1.3 g of the above % zyI ester werg
descri bed under 223c). 0.9 g of the fi e conpound wer g

petrol eum etﬁﬁﬁn? pg from 120[ er r] C Exanpl e 22 '
(((2-Met hoxyet am no) rbon -3 - rre ypyridi ne- sarboxylfi c
acid N-(car b%i%&ﬁ?}“} g‘g 1“° i‘?ﬁ?%ﬁ% )M§"&’éb%'r€d 1T

anal ogy w t hcaxborirkic acidZQByqplﬂﬂl&a nmet hoxyet hyl am ne. 25 a) 5-
(((2- Met hoxyet hyl ) am no) car bonyl ) -3-net hoxypyri -

di ne- 2-car boxylic aC| d mp. 160-161[err]C (wWith gas evol ution,
fromethyl aExampdp 1 b) 5- (((2-Methoxyet hyl)am no) car bonyl )
- 3- et hOBYIOYBI-Het:hoxy-4- (2,2,3,3,3-pentafluoropropyloxy) pyridine-2-

carboxylic acid glycylamide

E:éample 11

4-(2,2,3,3,4,4,4-Heptafluorobutyloxy) 3-nethoxypyr:ld:l.ne
z-ea:r.'boxyli.c acid glycylamide

10 Example 12

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

Example 13

3-Ethyloxy-4-(2,2,2- trifluoroethyloxy) pyr:l.dine-z-carboxy
15 lic acid glycylamide

Example 14

4-Butyloxy-3-ethyloxypy:idine-2-carboxylic acid glycyl-
amide

Example 15
20 3-Methoxy-4- ( (phenoxyethyl) oxy) pyridine-2-carboxylic acid
glycylamide

Example 16

3-Ethyloxy-4-benzyloxypyridine-2-carboxylic acid glycyl-
amide

25 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



di ne- 2-car boxylic acid N- ((benzyl oxycar bonyl )- 30
was crystallized wusing diisopropyl et her,

- 100- a) The title conmpound was obtai ned, an above,
benzyl ester, mp. 186-188[err]C (fromdiethyl ether).
N- ( 3- Benzyl oxypyri dyl - 2-carbonyl ) al anine racemate, 5
(from pent ane/ et hyl acetate) Exa 227 N-

(3- Benzyl oypyri dyl - 2- carbonyl ) -L-phenyla! ani ne, M p. 100-10
(from pent anesCiidehokyC23indkhyl-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

5 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
10 7 g (41.4 1xmol) of the above compound were reacted v:lth
glacial acetic acid/acetic anhydride in analogy with
Example 1lc) and the resulting acetate was hydrolyzed
using 1.5 N methanolic sodium hydroxide solution. 5.6 g

were obtained of _o:l.ly product which was subjected to
15 further reaction under c).

c) 3, 6-Dimetho:ﬁypyri.dine-2 -carboxylic acid

5.6 g (33 mmol) of the above compound and 2.4 g of
potassium hyd:oxide were dissolved in 150 ml of water,
and aftexr that 15 g (100 mmol) of potassium permanganate
were added in portions at 6§0°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. aqueocus hydrochloric acid while being
25 cooled with ice, and concentrated in vacuo;

20

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
30 obtained, m.p. 131-132°C (with gas evolution).

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

(glycyl
ethyl ester) amide

2.2 g (12 mmol) of the above carboxylic acid were



Exanpl e 228 10 5- ((1-Butyloxy) carbonyl) -3 -nethoxypyridine-2

-carboxylic “acid N-(carboxynethyl)am de trifl uoroacetate a)

D -(1-butyl) 3-nethoxypyridine-2, 5-dicarboxylate 5.0 g of dinethyl
3- et hoxpyri di ne- 2, 5-di car boxr| ate (of. Exanple 90a)) were dissol ved
in 100 mM of 1-butanol, 15 and after that 1. 5 m of conc. sulfuric were
aded and the m xture was heat ed toﬁoiling for 2 h, with a part of
the solvent being distilled off. After ¥he nixture had been cooled, it
was concentr el e

di chi or onet h?rlllgg’e?ﬁ"s SO u?egnh&asggokgﬂiﬁ%?e?éh?% a sgpﬁrnafetfndaqueous
solution of afiker thatcdhhage GH ROl @Fi glyeine \athyli as

concens- Hydicdhlotideyf 3idy ﬂuuspﬁmot of n-ethial)no&nbune,

hei a1 au(i]) %@aﬁaf 1% o]y (8" RN " S bansorrtas ot S Hd & addeq,
di ssolved (12 i mmod) niohH NneyhleobexyloNy- (2+tmerpholinaethyl ) caxborw| ) of
Qu(l1) nitratf spide H[fééﬂﬁ-lgwdﬁdﬂeﬂ1molm@d ddfea, whilgture
was heat ed to b0| Iingg fa?:;dd'tﬂ nixy;vas then %ggln d e irred at 20°C for
- 20 hours. The small amount of undissolved material was
then filtered off and the filtrate was shaken once with
10 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.

i5 e) The title compound was obtained by hydrolyzing 0.6 g
(2.24 mmol) of the above ethyl ester at 20°C using 120 ng
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-
20 furan; the filtrate was concentrated in vacuo 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
25 extracted three timeg with 50 ml of hot acetone on each
occasion and the inspissation residue was corystallized
using diethyl ether. A further 0.35 g ‘of the title
" compound was obtained, m.p. 155°C (decomposition).

Example 18
30 3,5-Diethoxypyridine-2- carboxyl:l.c acid glycylamide

Example 19

3-Methoxy-6- (3-methyl-1-butyloxy)pyridine-2 -carboxjrl:l.é
acid glycylamide

M.p.: 105 to 107°C (from agqueous hydrochloric acid, pH 3

35 to 4)
RWMGEW@N’T SHEET

ey
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down to O-5[err]C and the crystalline precipitate was fil- 30

tered off
with suction and washed with di ethyl ether.

4.2 g of blue-green,

crystal line product were obtained, mp. 267[err]C (with
deconposi tion).. a) 5-((1-Butyl oxy)carbonyl)
- 3- met hoxypyri di ne- '2-car- boxyl ilc acid 4 g of the above Cu

conpl ex were suspended in 75 m of 4-di oxane. Herr]S gas was passed
in, while the m xture was 5 being stTr?%d‘ for 30 min, and the sedi nent

(CuS) which id ﬁéem pitated out was filtered off with suction
through ki es&GE®®afd then washed with 1, 4-di oxane (conti nued

i nt roduct i on 3eBenEyileoky-4 63mthYMW)mm-WMﬁmn) . the
filtrate was ﬁl@@lﬁlﬂiﬂ&

M.p. 118- 120°C (from acetone)

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

- Example 21

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

10 M.p. 130 to _132°c (from aqueous hydrochloric acid)

Example 22

6~ (2-Butoxyethyloxy) -3 -methoxypyridine-2-carboxylic acid
glycylamide

Example 23

15 6~ (2-Cyclohexyl) ethyl) oxy-3 -methoxypyridine-2 -carboxyl:l.c
acid glycylamide

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

Example 24

20 3-Ethyloxy-6-methylpyridine-2-carboxylic acid glyocyl-
amide -

Example 25

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

25  Exemple 26 | | RePLACEMENT §H§Eﬂ

3-Benzyloxypyridine-2 —carhoxyli.c acid glycylami% !
M.p. 142-144°C 27 FEB %67 |

..-

i

{

Example 27.1 !
3-Methoxypyridine-2-carboxylic acid glycylamide

30 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




10 vacuo. The residue was crystallized using petrol eum et her,

m p.
96-98[err] C d) 5-((1-Butyl oxy)carbonyl) - 3- nmet hoxypyri di ne- 2-
carboxylic acid N-((tert-butyl oxycarbonyl) - met hyl ) am de

15 0.76 g (3 mmol) of the above pyridi necarboxylic acid was

condensed with 0.52 g (3 mmol) of glycine tert-butyl ester
hydrochloride, 1.2 mM (9 mmol) of N-et@ylnnrpho- line, 0.45 g (3.3
mol ) of 1-hydroxy-(1H)-benzotriazol e and 1.3 g (3 mmol) of CNC 0.8 ¢

of product tain 0O mp. 50-52[err]C (from petrol eum et her).

e) The tit\lAgiEE'ﬁ%Suﬁggﬁﬁg‘obt ained by adding 2.7 m of

trifluoroacetic acid, at 20[err]C, to 0.4 g of the above tert-butyl
ester in di C‘i'h!@ﬂﬁh?ﬁ“&stéi-tﬁis 2&&1&&@1” caﬁﬂWﬂﬂ&% omated in

hyor ascopi ¢ ot 4" Sniete Resrervodrindins 2r PreBiL{p! agita, Gl §nr°”g' ’
del i quesced eothyllc eskex)oanide: {see Exanlplﬁxalqil.ewbﬁ@h was obtained
5- Et hyl oxy cargiepy | 4 SHTYV s et py+1a3ne %) bhfboxglie 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
10 ethyl ester hydrochloride. :

Example 27.2

3-Methoxypyridine-2-carboxylic acid glycylamide
hydrochloride

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

The product was obtained, 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, mnm.p. 57-
20 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) .

25

Example 28
3-Ethoxypyridine-2-carboxylic acid glycylamide

Example 29 .
30 3-Propyloxypyridine-2-carboxylic acid glycylamide

REPLAGEMENT e |
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30 N-(carboxynethyl)am de ' Exanpl e 230 3- Met hoxy- 5-

((1-propyl oxy) carbonyl) pyridine-2-carboxylic acid
N- (car boxymnet hyl ) am de - 102 -
Exanpl e 231 5-( (1-Hexyl oxy) carbonyl) -3-nethoxypyridi ne-2-carboxylic
acid N-(carboxynet hyl)am de Exanpl e 232 5
3- Met hoxy- 5- ((1- pentyl oxy) car bonyl ) pyri di ne-2-car boxylic acid
‘N- (car boxyet hyl ) am de Exanpl e 23360 -

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
5 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
10 .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 acetate.
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 residue was
taken up in 200 ml of water and this mixture was
extracted with dichloromethane and the agqueous 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.

15

20

The resulting solutions were concentrated and
the residue was crystallized using acetone. 9.3 g were
cbtained of product (m.p. 93-95°C) which, according to 2H

NMR, still contained approximately 20 % of 3-hydroxy-
pyridine-2-carboxylic acid.

25

b) 2.8 g (20 mmol) of glycine ethyl ester
30 hydrochloride, 5.2 ml (40 mmol) of N-ethylmorpholine,
2.7 g (20 mmol) of l-hydroxy-lH-benzotriazole 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
35 of anhydrous acetonitrile, and the mixture . then
stirred at 20°C for 20 hours. | REPLA.

27FEB W9 | |
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5- ((1- Hept yl oxy) car bonyl ) - 3- net hoxypyri di ne- 2- car boxyj i
N- (car boxynet hyl ) am de 10 Exanple 234
3- Met hoxy-5- ((1- octyl oxy) car bonyl ) pyri di ne- 2- car boxyfi
N- (car boxynet hyl ) am de Exanpl e 235-238 were pr

manner to

di carboxylic acid or the correspondi ng dial kyl esters.
5- Et hyl oxycar bonyl - 3- (2-propyl ozy) pyri 8&ne-2 -carboxylic

d | 236 20
ABRAE WoFingsup, (EroRtnent ik e i sarbonate SOMMEIeR: aci d

N- (car boxyne
5-((1-Butylo

N-
5-
N-

Exanpl e 228 proceedi ng from 3-(2-propyl oxy) pyri

(car boxynetrdengwal def precipibated cdiilbpropylurea), 3.5 g of oily

((1-Hexylo
(car boxyne

5

10

15

20

30

35

ERECr ko 521 P WSHEXI I, 181 Laopropy S5 BRI Hebfe 2°1

obtai.ned following chromatography on silica gel (ethyl
acetate/n-heptane 1l: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
agqueous phase was brought to pn 1 using conc. agqueous 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
carboxylate

3- (4-chlorobenzyloxy)pyridine-2-

8.4 g (60 mmol) of 3-hydroxypyridine-2-carboxylic acid
were alkylated (3 hours, 110°C) with 5.2 g (approxi.mtelyl
130 mmol, 60 %) of sodium hydride and 19.3 g (120 mmol)
of 4-chlorocbenzyl chloride in N,N-dimethylacetamide in
analogy with Example 30a). After concentration in wvacuo
and extraction with Na bicarbonate sclution, 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

Exaan ef235



25 Exanple 238 5-((-1-CQctyl oxy) car bonyl ) -3-(2-propyl oxy) pyri di ne- 2-
carboxylic acid N-(carboxynthyl)am de Exanpl e 239

5- Car boxy- 3- (et hyl t hi o) pyri di ne- 2-carboxylic acid 30

N- (car boxymet hyl ) am de di sodi um sal t

- 103 - a) 3- (I\/Ethylthlo)pyrldlnez5d|carboxI|c acid 4.6 ¢
(12 nmmol ) of di benzyl 3-chloropyridine-2,5-dicar- boxyl ate were
di ssolved, at 20[err]C and while sti r’ri‘r?g," in 30 m of dinethyl

sul f oxi de, gggl after that 5.0 g 5 (70 mmol ) of sodi umt hi omet hoxi de were
added, in as ation with which the tenperature rose to 80C The
reactlon m xture was heated at 140[err]C for 1 h and then

b) 3-(4~-Chlorobenzyloxy)pyridine-2-carboxylic acid

9.7 g (25 mmol) of the above ester were hydrolyzed with
200 ml of a 1.5 N methanolic solution of sodium hydroxide
5 (24 h, 20°C). After working up (concentration, taking up
) of the residue in water, extraction with dichloromethane
and acidification), 6.5 g of product were obtained, m.p.
144°C (from water, decomposition).

L)) 3-(4~Chlorcbenzyloxy)pyridine-2-carboxylic (glycyl
10 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
15 mmol) of N-ethylmorpholine and 5.2 g (12 mmol) of N-
cyclohexyl-N’ - (2-morpholinocethyl) carbodiimide methyl-p-
toluenesulfonate. After working up, 3.0 g of the product

were orystallized using diisopropyl ether, m.p. 106 to
108°C.

20 d) The title compound was obtained by hydrolyzing the
above ethyl ester. 120 mg (5 mmol) of lig:hi\m 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
PH 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.

25

Example 32

3- (3-Methoxybenzyloxy) pyf:l.d:l.ne -2-carboxylic acid glycyl-
amide

30

] iyl
{ WEPLACENFENT SHE:
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cool ed down; water was added and the oily layer Wagwwg, separ at ed off;

conc. hydrochloric acid (pH 1) was added 10 to thef g oRs<LANEO phase and
t he precipitated product was filtered off wth fsyetd .MQWBS EhRe
obtai ned of a yel l ow crystal line product, mp. 2] 3[err *fdgcom
posi tion). b) - Di methyl 3-(methylthio)pyriding pte 15
50 m of 1,4-dioxane, 40 m of tetrahydrofuran ang Q M9pf fcghc.
sul furic acid were added to 2.8 g of thegsgbove - cofnpowad, in 1%04nm of
met hanol , and the m xture was heated to refl irfhgf whi ch
time a solutio®W  3-NethdxyhansylAf t 3r (3hmetboxybenzyloxPrpyridthed2 down,
it 20 was concent rgg atgeuo and 100 ml of an aqueous sol'ution of
Na bi carbonate were added to the residue; the | atter m xture was
extracted wi th dichl oronet hane and the organi ¢ phase was dried and
concentrated. Injanakegy with Biampled3sa):hdOydg |afy the yproductiewgreduct ,
mp. 103- 25 égé; Hréd Ca ,
5- Met hoxycgar bo '(._met hy Icéﬁ%):rle |Bne?u-' which m?:arqt‘)‘bgﬁc ted to
aci d- cu(| |§ %’F °evg hB-4h& c(8f nBmey) of -hvdrow-

3- et hyl t hi opwﬂidme-z-cuboxyﬁczauém&ymesmmméﬂdyl NcRNoke@¥ W th

Exarpl e 2280) cofflowing dnflmbbSEoNY G YA G 00UCt Vere obialned
m p.

b) 3- (3-Methoxybenzyloxy) pyridine-2-carboxylic acid

10 g.ot the above ester were hydrolyzed in 300 ml of a

10 1.5 N methanolic solution of sodium hydroxide. 7.5 g of
product were cbtained, m.p. 147°C (decomposition, from
aqueous hydrochloric acid)

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

15 3.2 g (12 mmol) of the above carboxylic acid were reacted
in analogy with Example 31c). 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)
20 wvas obtained from this crude product.

d) 2.1 g (6 mmol) of the above product were hydrolyzed

using 0.4 - g of NaOE 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 1:6
25 91°C (from aqueous hydrochloric acid).

Example 33

3- (2-Phenylethyloxy)pyridine-2-caxboxylic acid glycyl-
amide sodium salt

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

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



> 330C. ) 5-Methoxy-3-(nethylthio) pyridine-2-cgrbexylic acid

d
- 104 - 1.3 g of the above conpound were reacted in aﬂﬁﬁmgmﬁh
Exanpl e 228c), 0.72 g of product, mp. 183-185[err]C
5-Met hoxycar bonyl - 3- (et hyl t hi o) pyri di ne- 2-

(1-butyl oxy) carbonyl) nethyl) amde 5 The conpound.

condensing 0.68 g (3 mmol) of the above pyrldlnecarb-

0.91 g (3 nmol) of gI yC| ne 1- butyl' ftar toslyl ate _

(1- hydroxy-1 ?; g% | ne e : :

pal e yel | ow Ij- ¥ was %D?al ne Héc % o et
et her) . 2-phenylethy1 bromide in N.N-dimethylacetamide. 'J."he

10 g of oily product obtained after purification by
column chromatography were hydrolyzed with methanolic
5 sodium hydroxide solution in analogy with Example 30a).
3 g of product were cbtained (m.p. 145°C (with foaming,
from acetone)) which, according to the *H NMR épec’trum,
contained approximately 25 % of 3-hydroxypicolinic acid.

b) 3-((2-Phenylethyl)oxy)pyridine-2-carboxylic acid
10 (glycyl ethyl estexr) amide

2.9 g of the above compound were reacted, in analogy with
Example 30b), with glycine ethyl ester hydrochloride, N-
ethylmorpholine, 1-hydroxy-l1H-benzotriazole and N,N-
dicyclohexylcarbodiimide. 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 f£luorescence
20 in UV light). The product was then crystallized f£rom
appropriate fractions using diisopropyl ether, and 1.7 g
of the product were obtained, m.p. 73-75°C.

15

c) The title compound was obtained by hydrolyzing
0.99 g (3 mmol) of the above ethyl ester using 100 ml of

25 a 1N methanolic solution of sodium hyd:oxide. 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
30

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
35 sodium bicarbonate were added to this solution. This
mixture was concentrated to dryness and the residue was



f) The title conmpound was obtai ned by hydrol ysing
of the above ester using 50 m of 1 N met hanol
yel | ow sol uti on becane cl oudy after 30 mn. A
was filtered off 15 with suction, washed twi ce wij

vacuo.

(deconp. )

cl ai ns:

10

15

20

30

A Conpound of the fOrﬁﬁla | [err

crystallized using anhydrous ethanol. 0.38 g of the ts
compound was cobtained as sodium salt, m.p. > 300°C.

Example 34

-3=(4- Tr:l.tluoromethylbenzyloxy) 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., from diisopropyl ether)

Example 36

3-(4-Fluorcbenzyloxy)pyridine-2-carboxylic acid glycyl-
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-Fluorobenzyloxy) pyridine-2-carboxylic acid glycyl-
amide

Example 40

3-(3-Chlorobenzyloxy)pyridine-2 -carboxylic acid glyeyl-
amide o .



I n which Q is O,S, NR or abond. 5

Y in GRerr] or, If Rerr] and R err
Y is Nor CRerr], m is 0 or 1, 10
(err]-Cerr]) -alkylene, which is optionally subsfi
by one or two substituents fromthe group haI @m‘,?cyan
nitro, trifluoronethyl, ((err]-Clerr])- [ al kyl ,
(derr]-derr])hydroxyal kyl , C[err]"Cf@rf']) - al koxy, -0
[CH err]][err] rr]HaI[err] preferably (Cerr]-Cerr]) -fluoro- 15
al koxy, (qerrﬁ%rri f | uor oal kenyloxy, &E[err] Cerr]) -fluoro-

al kynyl oxy, - l} hiprobepeylexy) prridine-2cjcanboxylda | ) -acid

al kyl mer capt o,glydylatidde Clerr]) -alkylsulfinyl, (Cerr]-Clerr]) -

al kyl sulfonyle (Cerr]-Clerr]) -alkylcarbonyl, ((err]-Cerr]) -

al koxycar bonyl , car banoyl , N- err]-Cerr -al kyl -
y y 2 bal y (Clerr]-Clerr]) y

5 3-(3-Trifluoromethylbenzyloxy) pyridine-z -carboxylic acid
glyocylamide

Example 43

3- (4-Trifluoromethoxybenzyloxy) pyridine-2-carboxylic acid
glycylamide

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

» amide
Example 4'5
3- (4-Cyanobenzyloxy) pyridine-2-carboxylic acid glycyl-
15 amide :
Example 46

3-((2-Pyridylmethyl)oxy)pyridine-2 -ca.:boé:ylic . aeid
glycylamide hydrochloride

Example 47

20 3-((3-Pyridylmethyl)oxy)pyridine-2- carhoxflic acia
glycylamide hydrochloride

Example 48

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

25 Example 49

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

Example 50

3-(3, 5-Dimethoxybenzyloxy) pyridine-2-carboxylic acld
30 glycylamide



20 carbamoyl, N, N-di- ((err-Cferr]) -alkylcarbanoyl,

(derr]-derr])- al kyl car bonyl oxy, (derr]- C[err])
-cycl oal kyl, phenyl, bonzyl, phenoxy, s

N- net hyl ani - l'ino, phenylnercapto phenyl

phenyl sul - finyl, sulfanoyl,

N-(C[err] Cerr])-al kylsulfam)yl or 25

N,Ndi-(Cerr]- C[err]) alkylsulfam)yl'&r -

(err]- C[err I y, ((err]-Cerr]) -aral k-

(derr]-Jerr % (C[err] (err])-aral kyl radica

which carries rm exyloxypyxidine<2-@rbpxylic acid gly

or different substituents fromthe '

- 106 - group hal ogen, cyano, nitro, trlfluoronethyl

(derr]- C[errﬁ“ﬂ?i?lsz (derr]-Cerr])-al koxy, -0

[CH err]]][ err BefarPhopylpiopyloxy) pyridine-2 craihddkyIix racid - §ybel-] C ,

-O-CF[errg-CHefphge (Clerr]-Clerr])- alkyl- _mer capt o,

(derr]-derr]) -aI kyl sul finyl, (derr]-Cerr])-alkyl- 5 :

sulfonyl, (derr]-Cerr]) -al kylcarbonyl, (derr]-Cerr]) -al koxy-
Example 53

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

Example 54

10 3-(((4-Methoxy-2-pyridyl)methyl)oxy)pyridine-2-carboxylic
acid glycylamide

Exanple 55

3-({(4-Bthoxy-2-pyridyl)methyl) oxy) pyridine-2 -carboxylic
acid glycylamide

15 Example 56
3-Methylthiopyridine-2-caxboxylic acid glycylamide

Example 57
3-Benzy1thiopyridine-2-carboxy11c acid glycylanide

Example 58

20 3- (3-Chloxophenoxy) py:::l.d:l.ne- -carboxylic acid glycyl-
amide

Example 59

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

25 Example 60 _
3-Phenoxypyridine-2-carboxylic acid glycylan:ld.e.

Example 61
3-Butyloxypyridine-2-carboxylic acid L-alanylamide



carbonyl;

NN-di- ((err]
car bonyl oxy,

sul f anoyl ,

atom of an
natural L-anm no acids and their D-i sore68, -
t he roup -CJerr]H, 15 -

gr oupi ng

from
tetrazol yl, i3vBixtyloxypyridined2ceurboxgifcyacid D-alanyl
is aryl, heteroaryl, (Cerr]-Cerr]) -cycloal kyl
(derr]-derr])-aklyl
(derr]-der

(d err] - er riBemdylosypyridine-2-cakboidlic etd Brhlan{Thatab- Clerr])

s

carbarmoyl, N ((err]-Cerr]) -alkylcarbanoyl,
-Cerr]) -alkyl carbanoyl, (dJerr]-Cerr]) -alkyl-
(err]-Cerr]) -cycloal kyl, sulfamyl, N ( -
Cerr]) -alkyl sul fanoyl or NN-di- (Cerr]-Cerr]) -
or

by the substituents R err
a-amno acid, it being possi

R, -NHSOerr]CF[err],

optionally nonosubstituted by ' ..
8}heteroaryl, OH SH, (Jerr]-Cerr])-alkyl, 20

-sul - finyl, (CJerr]- C[err])-sul}‘;)nyll,k [errL, C:
I, -COOH, (Cerr]-Cerr - al koxycar bony
NH[gqur]e”J?roncF"wJe 44 Jerr]) - al kyl) -amino, di-

(derr]-der r:;-ed%ﬁhymm&iy) idieC2e dalrboxylic acid L- ~-leuoyl-

per f 1 uoroal k
different an

Amde °°

a)

b)

c)

d)

e)

trifluoro- :
(derr]-( er rggampy
(derr]- C[err
Clerr]) -cycl®de
10
15.
20
25

£)

Rl err Rlerr] and R[err] are identical or
hydrogen, hydrxoyl, hal ogen, cyano,

met hyl, nitro, carboxyl, ’
s(Cerr]- C[err]) cycl oal kyl

wal ¥I- §C§err§eﬂcq[';%alk (lg[eeyrr] errl) -

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

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

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

Methyl 4-methoxyisoquinoline-3-carboxylate, from a)
using hydrogen/Pd/C, m.p. 129°C (from methyl tert-

butyl ether).

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). '




30 al koxy, (Cerr]-Cerr]) -cycloal kyloxy- (CJerr]-Clerr])
-alkyl, (Cerr]- : Cerr]) -cycloal kyloxy- (Cerr]-Cerr])
-al koxy, (Cerr]-Clerr]) -cyclo- al kyl- (Cferr]-Cerr])
-alkyl- (Cderr]-Cerr]) -alkoxy, (Cerr]-Clerr]) -cyclo-
al kyl- (Cferr]-Cferr]) -alkoxy- (Cerr]-Cerr]) -alkyl, ((Jerr]-Clerr]) :
-cycl o- al kyloy- (derr]- C[err]) -al koxy- ((err]-Cerr])
-al kyl , (derr]-derr]) - 35 - 69 cycl oal koxy-

err err al kox err err al ko
EZ[CEarr]% g[ryl é (c:['\tilm]z icgfym]a?%ﬂlyw]l% Mﬁ%ﬂfkﬂrfﬁ%‘ﬁ!ﬂkﬁﬁy@e
(C[18r7r] C[err]) ar sbéye hethyl (éstex, ofjpr 147°cl(fzom aqueous hydro-

- - | k |, - :

-al koxy, (Cerr]- Cferrﬂ' é%ﬁ”] derrl) -atkyny f)%,erz](:[grﬂflc%err])
-al kynyl oxy, retinyloxy, (C err] Cerr])- al koxy-
(Jerr]-Jerr Les! 66 td @[ervidr&[au&inedil @x§n &Ehnbgbue[ fabhlex-

?lch;(?/] CFerrC%e” %hCl rorz]z)esp dfﬁéf#l've e#l %%fc:l.ds or

(Cerr]-derrkthe §rr§I:leBo%9t=§bfdr¢] 8, respect ekyd) -aryl oxy-
(Jerr]-(err]) -alkoxy, (Cerr]-Cerr]) -aral koxy- (Cerr]-

Cerr]) -al ko>§¥, le((gkerr] -Cerr]) -hydroxyal kyl, (derr]-Cerr])-
4-Ethoxyisoquinoline-3-carboxylic acid glycylamide

Example 67 :
10 4-Propyloxyisoquinoline-3-carboxylic acid glycylamide

Exanple 68

4- (3-Methylbutyloxy) isoquinoline-3-carboxylic acid
glycylamide

Example 69

15 4 -Methoxy-5,6,7,8-tetrahydroisoquinoline-3-carboxylic
acid glycylamide

Example 70

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

20 Example 71

4-Ethoxy-5,6,7,8- tetrahydro:l.aoquinoline- -carboxy].ic acid
glycylamide

Example 72

4-Benzyloxy-5,6,7,8-tetrahydroisoquinoline-3 -carboxylic
25 acid glycylamide

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

REPLACEMENT SHEET
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aryloxy- (Cerr]-Cerr]) -alkyl, (derr]-Cerr]
(derr]-derr]) - al kyl ,
(err]-Cerr]) -alkoxy- (CJerr]-Clerr]) - 10
(err]-Clerr]) -aral kyloxy- (Clerr]-Clerr]) -
alkyl, (Cferr]-Cferr]) -alkenyloxy- (Cerr]-C
- al kynyl oxy- (Cerr]-(err]
(derr]-Cerr])- alkyr9 -O
CH err err]- err Herr]F[err OCF[err]d,
EC[’er]]-]C%er%?g[P& %@grbo]nyl[ (]C[err] derr])-cycal oal carbe

(Cerr]- |C[ er gl-)}(3~Meyhorybenyyloxy) ¥ 26,7 ﬁﬁﬁica)[hydﬁdqd@d\ﬂaf] )dnmd-;s-

ci nnanoyl , e n err]-Cerr])-

al kynyl >clar bo3(ﬁ(;i[r‘i~'"EJYI'(:EL rach):l gl%ﬂ%?%ﬁe?/r] Cerr]) -al koxycarbonyl,
(derr]-Cerr]) -alkony- (Cerr]-Cerr])- al koxycar bonyl ,
(dJerr]- C[err Example/ I76xycar bonyl, (C[err] C[err]) 20

(Gerr) e ?fayﬂfm%%e%ggﬁ% XY —

(C[err]-C[errqﬂ):ldmI kynyl oxycar bonyl , (C[err] Cerr])-aryloxy-(Cerr]-
Cerr]) -al koxycarbonyl, (C[err]-C[err]) -aral koxy- (C[err]-Cerr]) -
al koxycar bonyl , éier_ -Cerr]) -cycloalkyl- (CJerr]-Cferr]) -al koxy- 25

car bonyl , err]) -cycloal koxy- (Cferr]-Cferr]) -al koxy-
car bonyl , -uethoxy-4-methoxf£§eqn]lnep.dna]-)3 ~aashoxylibonyl oxg(c:l.d
(dJerr]-derr kyI car - bonyl oxYy,
(C[err]-C[errﬂ' ary carbonyloxy, (derr]-Cerr]) -

10 Example 77

3-Methoxy-6-((3 -nethylbutyloxy) methyl)pyridine-2-
carboxylic acid glycylamide

Example 78

3-Methoxy-6- ( (cyclohexyloxy)methyl) pyridine-2 -carboxylic
is acid glycylamide :

Example 79

~ 3-Methoxy-6-benzyloxymethylpyridine-2-carboxylic acid
glycylamide

Examples 80 to 91 were prepared in accordance with the
20 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
25 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 agqueous
phase was adjusted to pH 1 with conc. agqueocus hydro-
30 chloric acid and then concentrated in vacuo; the water
was removed azeotropically from the residue using ethyl



ar al kyl car bonyl oxy, ci nnanoyl oxy, (derr]-Cerr]) - 30

al kenyl car bonyl oxy, (Clerr]-Cerr]) -alkynyl carbony+ L.

(Cerr]-Cderr]) -al koxycarbonyl oxy, (derr]- o 185 ArRexy. (C[err]

Clerr]) -al koxyarbonyloxy, (Cerr]-Clerr]) -aryl ofygaal ' ™

oxy, (Cferr]-Cerr]) -aral kyl oxycarbonyl oxy, (C &f ry

al koxycarbonyl oxy. (Cferr]-Clerr]) -alkenyl oxyca bgny@

(Cerr]-derr]) -al kynyl oxycarbonyl oxy,yy1 - v

- 108 - carbanmoyl, N (Cerr]-Cf

N, N-di - (C] eatlptate and t:he res:l.diielwh]s) thahk treatednns
err er ,

Eg:[[err% g:[[errgH" %tl car banoﬁonal?trated’ éﬁm X ' ,

-al kyl - N (Oldmed gedng ) th‘arloaﬂ&%-ar%%w werp tained of ‘the

((Jerr]-C erH:IJt)lc embeahayln.nsqﬂs-]e Qvdithl gasaevslutionpreddtering Cl err] -

Qerrl) -l kylg Yyoeldy, Shhlolt, Chbbdrafng' €5 ¢hd il bpadtfldh) Jati11

contains approximately 20 % of an i.mpur:l.t:y.

Gy

The t::l,éle .compound was also obtained by hydrolyzing
0.45 g of 5-((-1-butyloxy)carbonyl) -3-methoxypyridine-2-
carboxylic acid N-(((l1-butyloxy)carbonyl)methyl)amide,
10 mn.p. 80-81°C (from petroleum 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,

15 the substance contains approximately 5-~10 % of its ethyl
ester.

The isomeric 2-carboxy-3-methoxypyridine-5-carboxylic
acid glycylamide was obtained in an analogous manner,

m.p. from 65°C (sintering from 45°C, with foaming, from
20 diethyl ether, hygroscopic).

Example 81 ,
5-Methoxycarbonyl-3-methoxypyridine-2-carboxylic acid
glycylamide

a) ‘5-Methoxycarbonylpyridine-2-carboxylic acid l-oxide

25 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

30 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 c:ya@i.lline precipitate was f£iltered
off with suction and washed with water; After drying,
7.5 g of product were obtained, m.p. 160°C (decomp.).



al kyl') carbanoyl, N-(+)-dehydroabietyl carbanoyl,

(Cerr]-Cerr]) -alkyl-N(+) -dehydroabietyl carbanoyl,
(Cerr]-Cderr]) -arylcarbanoyl, N (Cerr]-Cerr]) -
amoyl, N (derr]-Cer]) -alkyl-N (Cerr]-Cerr]) gyl
N (Cerr]-Cerr]) -alkyl-N (Cferr]-Clerr]) -aral kyl car}
((Cerr]-derr]) -alkoxy (Cerr]-Cerr])allkyl) carbg
Cerr]) -aryloxy (derr]-Cerr]) -alleyl?g arbam)yl
ar al kyl oxy- err Cerr]) -alkyl) carbanoyl, g
2l Ky N ([ b r] el 30 el d A48 "ehagy|
N (Cerr]- C[err]) -aIkyI N- ((derr]-Cderr]) -aryl oxy- (C[err]

ol kot oxy (b "i i ﬁ%fhé %ﬁﬂ ) %% 5 filbrptorn
in which a . esme ate l:o 60°c,
(Jerr]-derryhilal kuwm? ahd (H{®'g lof(ttid ]M@:Qﬂdeﬂ WéreO thiin
Eg[g”% %g”}}deayﬁnoal kzx::l.ongqaetr r% MQZ&L&L ”a-ﬂg n%:l:ure was
N-(d err] - ( echpn- atirxedi at f0°Q mn(s[ﬁu:}:hgpese]qlnutes. and, after
al koxy- (C[erel:a@kagr] kehe? | doilvelit) and"éxbesd reaFedt! Wete distilled

a carbamoyl radecqly G AR° TN ZohlornhShl eas added to the residus,
and the N,N-dimethylformamide x HCl complex was filtered

10 off with suction and washed with dichloromethane.
Approximately 15 ml of triethylamine and 10 ml of
methanol were added, while cooling, to the mothexr ligquor

and the mixture was stirred for 30 minutes. After concen-
trating by evaporation in vacuo, the residue ‘was dias-

15 &solved in 50 ml of water and this nixture 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, £rom a.pprop::l.at:e fractions, m.p. 36 to
38°c.

20

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
25 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 suction

and dried. 49 g were obtained, m.p. 185°C (gas evo-
35 lution); 255°C (decomp.).

30




in which 25 Rl err] is the subutituent of an a-anino

acid to whi ch the L- and D-am no aci ds bel ong,
S is 1, 2, 3, 4 or 5 and T is OH OR or NR*R**,
wher e 30 R R** and R*** are identical or different and are

hydr ogen, (err]-Clerr])-aryl, (derr]-Cerr])-aral kyl,

-109- : (dJerr]-derr])-al kyl,

(err]-Cerr])-cycloal kyl, - 73 - (+) -dehydroabietyl,

(derr]-Clerr]) -alkoxy- (CJerr]-Clerr]) - al kyl ,

(C err]-d errd)) - aivathyl ( G-mathodypyrifine-Ryb~-dicerboxylate, cf.

Cerr]) -aryloxy- é,g?g-ﬁ r]) -alkyl, (Cerr]-Cerr]) -alkanoyl, 5
ute %C[er

optionally substit r]-Clerr]) -aral kanoyl or
optionally substituted (Clerr]-Clerr])-aroyl, or

e) S5-Methoxycarbonyl-3-methoxypyridine-2-carboxylic
acid

5 The compound was obtained, as a mixture with the isomeric
_ monomethyl ester (cf. Example 90a)), from 3.4 g (15 mmol)
of the above dlester by hydrolysis with a dilute solution
of methanolic sodium hydroxide (0.54 g of NaOH (13.5
‘mmol)). 1.8 g of monocester mixture, m.p. 152°C, were

10 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
15 benzyl ester tosylate in the presence of N-ethylmor-

pholine, 1-hydroxy-lH-benzotriazole and CMC. After

working up, 2.3 g of olly mixture were chromatographed on

silica gel using dichloromethane (in the presence of up

to 2 % methanol). 0.82 g of product was obtained, m.p.
20:, 108°C. 0.6 g of the oily isomer was also isolated.

g) 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 P4/C in a
hydrogenation vessel. Once the catalyst had been filtered
25 off with suction, the filtrate was concentrated and the
residue was crystallized using diethyl ether. 380 mg were

obtained of a colorless crystalline product, m.p. 158 to
160°C.

Example 82

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

30




R* and R** together are - [CHerr]][err], in which a CHL'
group can be replaced by 0, S, SOSJerr] N

acylam no, N-((err]-Cerr])-al koxycarbonylimno, N 10
(derr]-Clerr]) -alkylimno, N(Cerr]-Clerr]) -cycloal [
N (Jerr]-Cerr]) -cycloalkyl- (Cerr]-Clerr]) -alkylifmfno,
Cerr])-arylimno, NN((err]-(ferr])-aral kylimno or

(Cerr]-derr])- aI koxy (err]-Cerr] )-adkyl i M no, an
f

rom3 to 7, car banoyl oxy, N ((err]- C[er _—

al kyl earbaw@mfler@N di- (Jerr]-err]) =
-al kyl car banwicydloh&yi&?éii‘behylhb)-mw;qpyridine-2-carboxyl.i.c

al kyl car banoy. + i(d % C[ err]) -aryl carbanoyl oxy, N

(derr]- C[err? asf rmyloxy, N (CJerr]-Cerr]) -alkyl-

(derr]- C[err]) -arylcarbarmyloxy, N (Jerr]-Cerr]) -alkyl-N- ((err]-
20 ¢ s4&ral kyl car banoyl oxy, N ( (Cerr]-Cerr]) -

| kyl yl I

2l ky1) cappant ﬂﬁiémﬁ*m&%ﬁeﬁ%%ﬁr Ao B acparpoariic
C[err]) - al kyh?idasmymi«h N (C[err]-Clerr]) -alkyl-N ((Cerr]-
Cerr]) -alkoxy- ((Jerr]-Clerr]) -alkyl) carbanmoyloxy, N ((Jerr]-Clerr]) -

25 al kyl =N- _((Cerr]-Cerr]) -aryloxy- (CJerr]-Cerr]) -
al kyl ) carbanﬁiﬂ’éﬁ} (Cerr]-Cerr]) -alkyl-N- ((Jerr]-derr]) -
aral kyl oxy- (%Qﬁﬁﬁeﬁhﬂ-ﬁ)—b@ﬂyﬁ@iﬁﬁﬂ@hﬂyﬂ-mthoxypyridine-z-

carboxylic acid glycylamide

20 Example 86

5~ (Cyclohexylaminocarbonyl) -3 -methoxypyridine-2-car-
boxylic acid glycylamide

a) 5- (Cyclohexylaminocarbonyl) -3-methoxypyridine-2-car-
boxylic acid
15 The product was obtained, in analegy with Example 90b),
from 5-carboxy-3-methoxypyridine-2-carboxylic acid and
oyclohexylamine,

m.p. 155°C (sintering at 80°C, from agqueous hydrochloric
acid).

20 D) 5- (Cyclohexylaminocarbonyl) -3 -methoxypyridine-2-
carboxylic acid (glycyl ethyl ester) amide
The product was cbtained, in analogy with Example 50c),

from the above compound, m.p. 187 to 188°C (from diethyl
ether) | . '

25 c) The colorless crystalline title compound was
obtained by hydrolyzing the above compound in analogy
with Example 90c¢),

m.p. 110°C (with foaming, a deep-black colprat:l.on at
240°C) .

30 Example 87

5- (cYclohexylminocarbonyl) -3- ethyloxypyridine -2-car-
boxylic acid glycyla;ﬂ.de



amno, (Cferr]-Cerr]) -alkylamno, di- (CJerr]-Clerr]) 4aREHI
(dJerr]-Cerr]) -cycloalkylamno, (Cerr]-Cerr]) -al kenyjajrt
((err]-Cerr]) -alkynylamno, N~ (Cerr]-Cerr]) -aryl am
Clerr]) -aral kyl am no, -N-al kyl -aral kyl am no, -N-al kyl -
arylamno, (Cerr]-Clerr]) -al koxyamno, ((err]-Cerr] '
. (derr]-Cerr]) -al kylam no, (dJerrj-derr])
al kanoyl ami no, (Cerr]-Cerr]) -cycloakkasoyl am no,
(C(err]-Cerr]) -aroylamno, (Cferr]-Clerr]) -aral kanoylam no, (CerrJ-
- 110 - Example 88C/ err]) -al kanoyl-N- (Cerr]-Cerr]) -alkylan no,
(Jerr]-Cerr ]9-'@¢@Jlfhenylethy1)aminocarbon]yl) -@W&x&?yﬁm&fd-‘ﬂ err])
oyl -

-al kyl am no, err]-Clerr])-ar
(derr]-d er r]9a=RaRThis,aqid (9&[?8?}]‘-"&?@”]) -aral -
kanoyl - N ( (] ExdupXeer8y ) -al kyl am no,
5 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
10 Example 90a), from 5-carboxy-3-methoxypyridine-2-car-
boxylic acid and (+)~dehydroabietylamine.

s b) §-{((+) -Dehydroabietylaminocarbonyl) -3 -methoxy-

pyridine-2-carboxylic acid (glycyl ethyl ester)
amide ' :

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

from the above compound, m.p. from 150°C with £oa:_n:l.ng.
sintering at 120°C, from diethyl ether).

<) The title compound was obtained by hydrolyzing the
., above compound in analogy with Example 90 d).,

20 m.p. 215°C (sintering at 150°C, from aqueous hydrochloric
acid). '

Example 90

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

25 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
sulfuric acid were added and the mixture was heated under
- 30 reflux for 3 hours. Half of the methanol was then
distilled off in vacuo and the residue was introduced



(Cerr]-Cerr]) -alkanoylamno- ((err]-Cerr]) -alkyl,

(dJerr]-derr])- cycl oal kanoyl am no-
(derr]-Cerr])-alkyl, (Cerr]-Cerr])-aroyl-
amino- (Cferr]-Cerr]) -alkyl, (Cerr]-Cferr])-aral kanoyl am no- (Cerr]-

Jerr])-al kyl,
amno- (CJerr]-Cerr]) -alkyl, N, Ndi (C(Jerr]-Clerr]) -alkyl am no-

(C[err]-C[err]) -alkyl, -(Wwpesr]-Cerr]) -cycloalkyl am no-
(derr]-derr])

- al kyl mer capt dato (‘QQerF} ofcrdqe watewq sthe crystall

10

amno- (Clerr]-Cferr])-alkyl, N-(Cerr]-Clerr]) -alkyl-

al kyl , C&nrr] Cerr])

residue was

ul-finyl, (C eailedaded roe- Wilen ss&émﬁ and( W=tHda Greeh] )wat%rr)é' -the

15
. (err]) %kyl
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2 pEUbdSE s chteledl Uld heidh dboston mg

err

ar a:1"f<a
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al kyl , (C[.err]eﬂ:ﬁnéd. acpl kosul 6o 974 el Y- g of | Ainethyl ester,
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Ger )" by PRV [0, R Bl ol gy ooemsnea o
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(derr]-derr]
(C[err] C[err]
N (] err]
er

(d

) -aral kyl sul farmyl

Bk i ok @%»feawm >-

) aI ime-2-carboxylic aci

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 1-hydroxy-lH-benzotriazole and 6.35 g

- 20

25

30

35

(15 mmol) of N-cyclohexyl-N’-(2-morpholincethyl)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 methanolic NaOH. After
30 minutes, the mixture was concentrated and dissolved in
100 m1 of water, and this mixture was adjusted to pH 1
with conc. aqueous hydrochloric acid; the crystalline
prec:lp:l.tate was filtered off with suction, was

water and dried. 3.4 g of product were obt:a:ln dMWNT ‘SﬁEﬁT
110°C (with foaming, sintering at 75°C).




30 N ((Jerr]-Cerr])-alkyl) - (derr]-Cerr])

-al kyl sul fonam do, ((err]-

C err])-aral kyl aul f onam do or I\l-((C[err]-C[err])-aI kyl-(C[err]-
Cerr]) -aral kyl sul fonam do,
whi ch contain an aryl radical

part, be substituted on the aryl 35
identical or different radjoals - 77 - fromthe group:
hydr oxyl , hal ogen, cyano, trifluoronethyl, nitro, car boxyl ,

(d elrr] [Cki[fr-ré(:)q - g kYl (2-Y < ¥iubiophenyT)étE umnb@[ﬁrﬂo:l:(ﬁw-al-)
-cycl oa - errlaCler 3 , rde e - 0X :
( C{ err]- C{ err]) - %Miﬁéﬁlqﬁ%ﬁﬂiﬁq al ﬁ%%‘(é ?¥ﬂ’8§i e&yl
(Clerr]-Clerr]) -couton) kgmde¢- (Jerr]-Cerr]) -alkyl, - (derr]-Cerr])
- 5 - cycl oal kyl xy- (Cerr]-Cerr]) -alkoxy,
- - l,oal kyl =
(G orr]- ol orr TP FHRTRRITERSS BRapple 9980 P (R §r (FOCmMGY) OF, Sh0u k1 -
([ err] - Cher r abovel lacmpowrd] cwereClrnadted awkth, 1.4 ¢ C(30r |m@HL) r Of
-cyclo- 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 diisopropyl ether, m.p. 170 to
10 171°C. '

where the radicals
can, for their
by from1l to 5

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.

15 Example 91
5-((2- (4-Methoxyphenyl) ethyl) aminocarbonyl) -3-ethyloxy-
pyridine-2-carboxylic acid glycylamide

Examples 92 to 105 were obtained from the cor:éspond:l.ngly
substituted pyridine-2-carboxylic acid derivatives of the
2Q formula IXI and glycine ethyl ester hydrochloride and with

subsequent hydrolysis of the glycine ethyl ester com-
pounds.

Example 92

5-Chloro-3-ethyloxypyridine-2-carboxylic acid glycyl-
25 amide

Example 93

5-Chloro-3-methyloxypyridine-2-carboxylic acid .glycyl-
amide

Example 94
30 s-mlohmylomaehyl-a-mthomyridine-z-
glycylamide




r]-Clerr]) -al koxy- ((err]-Cerr]) allkyl

al kyl oxy- ((er

(dJerr]-Cerr]) - cycl oal koxy- (CJerr]-Cerr])
-al koxy- (Cerr]-Cferr]) -alkoxy, (derr]- 10

Cerr]) aryl (derr]-Clerr]) -aralkyl, (derr]-Cerr]) -alkenyl,
(derr]- Cerr]) -alkynyl, (C[err]-C[err])

-al koxy, (derr]-Cerr]) -alkenyl oxy,
(derr]-Cerr])-alkoxy-(Cerr]-Cerr] ) aBkyl,

(derr]-derr )-alkox -(Cerr]- Cerr])

-al koxy, (C ?) -al koxy- (CJerr]-Cferr]) -alkoxy- (Clerr]-Cerr])

-(3 -uethylbutyl) Mthyﬂcbehéhh&miﬂdiﬁ-)ﬂ -@agboxylic

(g)e”r:)!(yqe”%ﬁ?aﬁ%&ﬁwa‘?(kg(srr](qer] C[err]) - ar al koxy- (qC[ereH%
Cerr]) -alkoxy, ((err]-(err]) -hydoxyalkyl, (Cferr]-Cferr]) -aryloxy-

Ea[err} Cerrkxampléyde (Clerr]-Clerr]) -aralkoxy- (Cferr]-Cerr])-alkyrl,
err

I bo Bop cPrPearelprymesinr3-rhghiibfiyqiid d Lmdgtd - St 1)

aral kyl oxy- (Glyeylasider]) -al koxy- (([err]-Cerr]) -alkyl, 20
-O [CH[err]][err] Cerr]Herr]Ferr], -OCFA, -OCF[err]-CHFO ,

- - bonyl . - - | oal kyl bonyl ,
(G err]- G orr Bromedo ¥ bont” (clerrl b oril) Laral byt carbomyl o

(derr]-d errBr-(dcymlolmtykine thy1dxy) py£idine )2 -aakboxyldicer r | adiatr]) -
al koxyar bonyl g mmiadl €rr]) -aryloxycarbonyl, ((err]-Clerr]) -

25 oxycar bonyl , (derr]-Cerr]) -cycloal koxyarbonyl,
(C[err]-C[err]) aI kenyl oxycar bonyl , (derr]-Cerr]) -alkyny-
onycarbqrojl nx@ws]&C[er]) -aryloxy- (Cerr]-Clerr}) -al koxy-

o L A RS e

(derr]-d.er] slycylani cycl oal koxy- (Cerr]-Cerr])
- al koxycar bonyl ,

Example 99

3-((3- cYclohexyl)propyloxy) pyridine-2 -carboxylie acid
15 glycylamide '

Example 100

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

Example 101 :
20 3-Hexyloxypyridine-2-carboxylic acid glycylamide

Example 102

3-(4-Ethylbenzyloxy)pyridine-2-carboxylic acid glycyl-
amide ' '

Example 103

25 3-(4- Propylbehzyloxy) pyridine-2-carboxylic acid glycyl-
amide

Example 104 . _
3-(4-Butylbenzyloxy)pyridine-2-carboxylic acid glycyl-

amid e
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(derr]-derr

bonyl oxy, (Clerr]-Cerr]) -aryl oarboayl oxy, (dJerr]-derr]) -

ar al kyl car bonyl oxy, ci nnanoyl oxy, (derr]-Cerr]) - '

al knyl carbonyl oxy, ((err]-Cerr]) -alkynyl arbonyl oxy, 35
(err]-Cerr]) -al koxycarbonyl oxy, (derr]-Cerr])-al koxy-

- 112 - (dJerr]-Cerr]) -alkoxycarbonyl oxy,
(err]-Cerr]) - aryl exysas bonyl oxy, (err]- derr])
ar al kyl oxy- carbonyl oxy, (Cerr]-Cerr])

-cycl oal koxyc ExaoglieodlPs (Cerr] - Cerr])

]) -al kyl carbonyl oxy, ((err]-Clerr]) -cycloal kyl car-

- al kenyl oxycaghqaydgust -Butydvéidy foRY) pyriadikuoglea¥boxylic acid

car bonyl oxy,
- al kyl car bano

N (Cerr]-C

10

is5

20

25

30

ﬁlY‘N’ 1de (qerr]carbam)y N (Cerr]-Cerr])
err]) -cycloal kyl -

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

Example 106

5-Methoxycarbonyl-3-(2-methyl-1l-propyloxy)pyridine-2-
carboxylic acid gl_ycylamide

a) 3- (2-uethy1-1~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-propanol (iso-
butyl alcohol), and after that 13.7 g (55 mmol) of
3-chloropyridine-2-carboxylic acid 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 m1 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-l-propyloxy)pyridine-2,5-dicar-

boxylate

The oily product was obta:l.ned £rom the above dicarboxylic
acid under esterification conditions (methax

acid) and after working up (washing tﬁE
extracting with ethyl acetate). .

Cerr]) -alkyl carbanoyl,



car banoyl, N, N-dicycl o- (C[err]-C[err

) -al kyl carbanmoyl, N
(dJerr]-derr]) -alykyl- (g r

) -cycloal kyl carbanmoyl, N 10
.

e ]
((derr]-derr]) cycloalkyl (Cerr]-derr]) -alkyl) carbanmoyl, N
(Clerr]- derr]) -alkyl-N ((Cerr]-Cerr]) -cycloalkyl -
(derr]-derr]) - al kyl) carbanoyl, N (+4)
- dehydr oabi et yl car banoyl , N (Jer]-derr]) -alkyl-N (+)
- dehydr oabi et yl car banmoyl , N - 80 - (derr]-derr]) ‘
-aryl car banoyl , N (Cerr]-Clerr]) -aralkyl- 15 car banoyl ,

N (Clerr]-Clay 1] )5-dtiiuydiarbGhpt-p- (Remehylelypropyloxy) pyridine-

carbamoyl . N (( SontEld o1 (o peiv) geeli) bl )1

car banoyl , N ( (Cerr]-Cerr]) -aryloxy- (Cerr]- C[err]) -
al kyl) car barmyis N (12 &) oe[naom mﬁm@m 50Chel Bff- ﬁ[aehm];u, 20

| kyl b
ZI kgxil ?a e?p?xt[ er‘mP&i a'%(ﬁ) ca%a >C/%er rtflgcgbr ri (ﬂ.i&f.&
N-((C err$- C[e8r1}- afymothanoler ﬁ}ldqtéhﬂ mixtuxe )wag e . §5°C
(ﬂ(elr;] CLer I Edx- @&Msé& C[m]mﬂ;eﬁﬁ/];) wr?ara&u@doxudiﬂear] whiiger]) -
a car bano s ch a err rqQu
canybe r epl acéﬁ"ﬂ? ﬁgggLs L%‘EF f’]r'-f'“kfefﬂ'f°“§| ﬁ]c#&gr%cpacg.a and
(derr]-d errEreedydxoai kyethanol in E8jcwon] -a5%rg] (10c yumak) kof- the er] -
d ert ] I) - al kyhbfbagted nﬂeﬁe{:&] thhé rsﬂ%amw v ) Qi iterdd;] Qi LnGb.
e oLGhty Yob L 280 0 ot AL, o1 e
(derr]- C[err]f):ralﬁ@lhmxﬂmrrﬂ;dgn@heﬂﬁth 3.4 g (10 mmol) of glycine
it o B SRy 1 (g e
(Clerr]-d err pPenzgts P!JX)‘ N“XQ PF ¥ q%b?hom%ﬂemd

4.3 g (10 mol) of CMC.

15 The undissolved material was then filtered off with
suction and the filtrate was extracted with an agueous
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

20 using n-heptane/ethyl acetate (1:1). 0.8 g of colorless
product was obtained from appropriate fractions, m.p. 103

to 105°C. 1.1 g of the isomeric resinous product were
also obtained.

d) The title compound was obtained by dissolving 0.7 g
25 of the above compound in 100 ml of tetrahydrofuran/
‘methanol (1:1) and hydrogenating it for 2 hours using Pd
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
30 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,
3s diisopropyl ether).




(Cerr]-Cerr]) -arylcarbamoyloxy, N (CJerr]-Cerr]) -alkyl-N- (CJerr]-
35 Cerr]) -aral kyl carbanmoyl oxy, N ((C[err]-Cerr]) -alkyl)
car ba- nmoyl oxy, N ((CJerr]-Cerr]) -aryl oxy-
((derr]-Cerr]) -alkyl) -carba- .moyl oxy, N-
((derr]-Cerr]) -aralkyloxy- ((err]-Clerr]) -alkyl) - _
-113- carbanyloxy, N ((err]-Cerr]) -aI kyI N ((Cerr]-Cerr]) -al koxy-

(err]-derr]) -alkyl) carbamyl oxy, = 8& =(Cerr]-Cerr]) -al kyl-N
((derr]-Cer -aryl gxy- (C[err]-C[err]) -al klyl') carboanoyl oxy, N
(derr]-der R oqﬁl- ((derr]-Cderr]) -aralkyloxy- (C(err]-Clerr]) -
5 5-Ethpxycaxbinydydefg -methyl-1-propyloxy) pyrisdinm-2-
(Cerr]-Cerrgd b&#ﬂi@@é’ﬂi éy_yc,(lq,ardd Cerr]) -alkylam no,
(derr]-Cerr]) -cycloal kyl am ro, (derr]-Cerr]) -al akenyl am no,
(derr]-derr]) -alkynylamno, N ((ferr]-Cerr]) -arylam no, N- (derr]-
Clerr]) -aralByampleclod al kyl -aral kyl am no, N-al kyl - 10

aryl a

M nog (G Cireknidsifdd2bahl X ¥ T3l ne i £11 L bt e ohy) Pys s db-2 -

carboxylic acid glycylamide

Example 109

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

10 Example 110

5-Ethoxycarbonyl-3- (l-propyiozy) pyridine~2-carboxylic
acid glycylamide

Example 111

5-Ethoxycarbonyl-3- (2-propyloxy) pyridine -2- carboxylic
15 acid glycylamide

Example 112

3-Benzyloxy-5-ethoxycarbonylpyridine-2-~carboxylic acid
glycylamide : '

Example 113

3-(4-Chlorxobenzyloxy) -5-ethoxycarbonylpyridine-2-
carboxylic acid glycylamide

20

Example 114

5~-Ethoxycarbonyl-3-(4-£fluorobenzyloxy)pyridine-2-
carboxylic acid glycylamide

25 Example 115

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

Example 116

5-Ethoxycarbonyl-3- (4- (trifluoromethoxy)bgnzylo
30 pyridine-2-carboxylic acid glycylamide _ R,Eﬂmmtm b




(Clerr]-Clerr]) -alkyl aki no, : - (Jerr] § GEwg
-al kanoyl am no, (CJerr]-Cerr]) -cycl oal kanoyl am no, | ATLAL
(derr]-Cerr])-aroylamno, (Cerr]-Cerr])-aral kanoyl am ng
Cerr]) -alkanoyl-N ((err]-Cerr]) -alkylamno, (Cerr]-
15 al kanoyl - N- (derr]-derr])-alkylam no,
(dJerr]-derr])-aroyl - (derr]-d¢
(derr]-Cerr]) -aral kanoyI-N- (derr]-@gkerr]) - _
al kyl am no, (derr]-Cerr]) -al kanoyl
(Jerr]-(errgxampléyil? (Jerr]-(err])-

i (&oh PR RS ¥ o et f%gﬁakg%gefﬂgmﬂ?&
Clerr]) - al kyPa® )'c £¥r aIkyI N (C[err]-Clerr]) -aIkyI

am no- (C[errpxiﬁrple]‘,llﬁal kyl, N, N-di- (C[err] Clerr])-al kyl am no- '
(CLerr]-Cgerrjl (4ahabgqbe&qﬁraﬂy)qﬁédsﬁoxfakeabwl?gmﬁmfnaﬁ&[ err])

- al kyl mer capt hoxyliecpeid| g i:reﬂﬁidm kyl sul finyl, R
(derr]-Cerr]) -alkylsulfonyl, (Cerr]-Cerr]) -arylrrercapt_o, (derr]-

Cerr]) -aryl C[err] Cerr]) -arylsulfonyl (C[err] Cerr])-
ar al kyl marm_ap?sti‘t»&r‘rA C[err]g -aral kyl sul finyl or (Cerr]-
Clerr]) -aral By rbonyl-3-3(3,4~dimefheoxy eamlmiprréﬂinq-&-r] and
Rierr] from axheylicHheid ghgtylaniaehi ch :

10 Example 120

5-Ethoxycarbonyl-3- (2~ (4-£luorophenyl) ethyloxy) pyridine-
2-carboxylic acid glycylamide '

Example 121

5-Ethoxycarbonyl-3- (2 2,2-trifluorcethyloxy) pyr:l.d:l.ne-z-
15 carboxylic acid glycylamide

Example 122

3-Cyclohexyloxy-5-ethoxycarbonylpyridine~2-carboxylic
acid glycylamide

Example 123
20 S-Ethoxycarbonyl-3-(naphthyl-2-methyloxy)pyridine-2-
carboxylic acid glycylamide

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

25 Example 125

5-Carboxy-3-(2-methyl-1 -propylo:ﬁy) 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
30 a 1N methanolic solution of sodium hydroxide. Aftexr
1 hour, the mixture was concentrated in wvacuo and



one or two CH err], groups of the chain, which is
saturated or unsaturated by a C=C doubl e bond,
are optiomally replaced by 0, S, SO S(err] or
NR, and ois 3, 4 or 5, and

114 - R in hydrogen, ((err]-CJerr]) -aryl, (C[
-alkyl, (Cerr]-Cerr]) - al koxy- (Cerr]-C
(C[err] Cerr]) -aral koxy- (Cerr]-Cler$3)--

Al kanoyl . op@RbFAREPIS itk A cPEbbe oiie " aghabRe’ lohdds Vas o,

or optional | meddidiEhiod,t wtli(\.é[ beihgCeeoléd, awith aqueous hydrochldrice
EEE L)e/urj: g?LZa(l)g{ri%r’r ]thi;m ne ca ﬂ%ﬂ i iiatea ﬁe erV!bfléh orm a
5. 6, 7, 81 DY %oueem&cgﬁr UiRg (oYY cethts’ gud; the
8-tetrah)ajroq:_sdﬂﬂu_mewa_s treated withg awetone; 6ths, solution ‘was
8-tetrahydro%m%,ﬁd1gm the residue was crystallized using

petroleum ether. 0.27 g of product was obt:a:l.ned,. m.p.
80°C (with foaming).

Example 126

10 5-Carboxy-3-(3 -m:ethyl -1l-butyloxy)pyridine-2-carboxylic
acid glycylamide

Example 127
-Carboxy-s-ethoxypy:idine-z-carboaqlic acid glycylamide

Example 128

i5 5-Carboxy-3-propyloxypyridine-2-carboxylic ac:l.d glycyl-
amide

Example 129

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

20 Example 130

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

Example 131

5-Carboxy-3- (4-chloxrobenzyloxy) z-carboxylic acidglycyl-
25 anide

Example 132

5-Carboxy-3- (4 ~f£luorocbenzyloxy) pyr:l.d:l.ne-z-carboxyli.c acid
glycylamide

Example 133

5-Carboxy-3-((4-trifluoromethyl)benzyloxy)pyridine-2-
carboxylic acid glycylamide

30



or Rierr] and Rerr] or Rlerr] and R err]foy mEPLAENEREY SHEET |

or a het erocyclic, 5- or 6-nenbered aromati g5~
wher e the radicals Rlerr] and Rerr] or er rri
together with the pyridine or pyridazine gar ryébgﬁgge%(i
preferably formthe follow ng optionally substi- : ~Luted
het erocyclic ring systens: 20 - Thi enopyri di ngs,
Fur anopyri di nes, Pyri dopy84dtnes,
Pyrim di nopyri di ne _ | m dazopyri di nes, 25
Thi azol opyri dﬁﬁ‘@é“’i 134 Oxazol opyri di nes,
Qui nol i ne, i s&@Cazkiaxye-2nti(4-triflucromethékphbenkeloxy) idine-2. Were
qui nol i ne, i S%’l ¢ 30 erably satisfy
the formulae la, Ib"an S;Q,"ciﬁ B&%&ﬂ&ﬂﬁg
Example 135
-1 5-Carboxy-3-(4- (2-propyl)benzyloxy)pyridine-z-carhoxylic

acid glycylamide

Example 136

5-Carboxy-3-(4- ethoxybenzyloxy) pyr:l.dine-z-carboxylic ac:l.d
glycylamide

10 Example 137

5-Carboxy-3-(3,4- d:l.methoxybenzyloa:y)pyridine-z -carboxylic
acid glycylamide

Example 138

5-Carboxy-3-(2-(4-£fluorophenyl) ethyloxy) pyridine 2-
15 carboxylic acid glycylamide

Example 139

5-Carboxy-3-(2,2,2-trifluoroethyloxy)pyridine-2-
~ carboxylic acid gyloylamide

Example 140

20 5-Carboxy-3 -cyclohexyloxypyridine ~-2-carboxylic acid
glycylamide

Example 141

5-Carboxy-3- (naphthyl-2-methyloxy)pyridine-2-carboxylic
acid glyecylamide

25 Example 142

5-Carboxy-3- (naphthyl 1-methyloxy) pyridine-2-carboxylic
acid glycylamide

Example 143

5- (3-Pentyloxy) carbonyl-3- (2-methyl-1-propyloxy) pyridine-
30 2-carboxylic acid glycylamide



- 115 - [err] uﬂt,'j

) -
i
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Example 144

5- {3-Pentyloxy) carbonyl-3- (3-methyl-1l-butyloxy)pyridine-
2-carboxylic acid glycylamide

Example 145
3 -Ethomyridine-s - {3-pentyloxy) carbonyl-2-carboxylic
acid glycylamide
Example 146 _
5- (3-Pentyloxy) carbonyl -3 -propyloxypyridine-2-caxboxylic
acid glycylamide
10 Example 147
5-({3-Pentyloxy)carbonyl~3-(2-propyloxy)pyridine-2-
carboxylic acid glycylamide
Example 148 _
3-Benzyloxy-5- (3~-pentyloxy) carbonylpyridine-2-carboxylic
15 = acid glycylamide
Example 149
3~ (4-Chloxobenzyloxy) -5~ (3 -pentyloxy) carbonylpyridine-2-~
carboxylic acid glycylamide
Example 150

3- (4-Fluorcbenzyloxy) -5- (3-pentyloxy) carbonylpyridine-2-
carboxylic acid glycylamide

20

Example 151

5~ (3-Pentyloxy) carbonyl-3- ( (4~trifluoromethyl) benzyloxﬂ -
pyridine-2-carboxylic acid glycylamide '

25 Example 152
5- (3-Pentyloxy) carbonyl-3- ( (4-trifluoromethoxy)benzyl-
oxy)pyridine-2-carboxylic acid glycylamide

Example 153

5-(3-Pentyloxy)carbonyl-3-(4-{(2-propyl)benzyloxy) -

30 pyridine-2-carboxylic acid glycylamide



'and the substituents Rlerr] to Rerr], in each case inde-
pendently of each other, have the neaning of R err], Rerr]

Rlerr], Rlerr] is, if Qin a bond, hal ogen, nitriFE Al ki & ik
methyl, or, if Qis O S or NR, a branched or I

(derr]-Cerr]) -alkyl radical, an unnubstituted,
fluoroal kyl radical of the formula [CH err]][err]-

sat ur at ed

27 FEB 997
Clerr]H err]Flerr], a (Cerr]-Cerr]) -—a@6l-radical, a err]-Cerr])
-aral kyl . radi cal, a heteroaryl radical or a he¢teroararkyl 10
radi cal , Example 15&rc these radicals are substitut d_by_one or nnre.

3-{4-Ethoxybenzyloxy) -5- (3-pentyloxy) carbonylpyr:ldine-z- -
carboxylic acid glycylamide

Example 155

5 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

10 Exaxmple 157

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

Example 158

3-Cyclohexyloxy-5- (3-pentyloxy) carbonylpyr:l.d:l.ne-z-
i5 carboxylic acid glycylam:lde

Example 159

3- (Naphthyl-2-methyloxy) -5- (3-pentyloxy) carbonylpyridine-
-carboxyl:l.c acid glycylamide

Example 160

3 - (Naphthyl -1-methyloxy) -5~ (3 -pentyloxy) carhonylpyr:l.dine-
2-carboxylic acid glycylamide

20

Example 161

5- (4-Heptyloxy) carbonyl-3- (2-methyl-1-propyloxy)pyridine-
2-carboxylic acid glycylanmide

25 Example 162

5- (4-Heptyloxy)carbonyl-3- ethoxypyridine-z-carhoxylic
acid glycylamide

Example 163

3-Benzyloxy-5- (4-heptyloxy) carbonylpyridine-2-carboxylic
30 acid glycyl_am:l.de



radicals fromthe group hydroxyl, hal ogen, cyano, §#

trifluoronmethyl, nitro, _ car boxyl , (Cerr]-Cerrf ,_,/w Ve,
(CJerr]-derr]) -cycloal kyl, g )
(derr]-derr]) -cycloalkyl- (Cerr]-Clerr]) -alkyl, (Jer f

-cycl oal koxy, ' (CJer]-derr]) -cycloal kyI- (g
- al koxy, (dJerr]-Cerr]) -cyclo- - 87 -
al kyloxy-(Cerr]-Cferr])-alkyl, = (Cerr]-Cerr]) -cycloal

Clerr]) -al k@xpmpler ]-CJerr]) -cycloalkyl- (Cerr]-Cerr
-al kyl - (C er ri-(@-ehlbrcbenzyloxy) -SI-I(dx;wptyl(:ﬁiwca}:bﬁhylplytifngel- D)
i err]-Clerr - - - - a :
Ea[err%-a[err%#l?%&éﬁ)%i%J—C[err]) - al koxy- (C[gr]-C[err])
al kyl , (err]-Cerr]) -cycloalkoxy- (CJerr]-Cerr]) -alkoxy-
(derr]-d errggample 165 al koxy, ((err]-Cerr]) -aryI

(] Ger ettt e emoaretieila-,
al koxy- (d er r paxpexy. ’-0 QF d|glyeytamidejerr]) -al koxy- (Cerr]-derr])
- al koxy, (derr]-Cerr]) -alkoxy- (Clerr]-Cerr]) - al koxy-

(dJerr]-derr -agky Cerr]-CJerr]) - aryl oxy,
(qerr]-qerr%‘ﬂ’ fkéﬁgx (derr]- C[err]) -aryloxy- (derr]-derr])
(é-neptyloxy) carbonyl-3-(4-(2-propyl)benzyloxy) -
pyridine-z-carbouylic acid glycylanmide

10 Example 167

.3=(2 -llntlwl-l-p:dpylcxy) -1 ts-nonyloxy) carbonylpyridine-
2-carboxylic acid glycylamide

Example 168

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

Example 169

3-(4-Fluorobenzyloxy) -5- (5-nonyloxy) earbonylpyr:l.dine-z-
- carboxylic acid glycylamide

Example 170

20 5-(5-Nonyloxy)carbonyl-3- (4-(2-propyl)bensyloxy)pyridine-
2-carboxylic acid glycylamide

Example 171

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

25 Example 172

3-RBenzyloxy-5- (gerahyloxycarbonyl) pyridine-2-carboxylic
acid glycylamide

Example 173

3~ (4-Chloxrobenzyloxy) - 5- (geranyloxycarbonyl) py:ldine-z-
30 carboxylic acid glycylamide



T ———

al koxy, (Cerr]-Cerr]) -aralkoxy- (Clerr]-Clerr]) -alk xﬁpfmf‘”[;m !
(dJerr]-Cerr]) - hydr oxyal kyl , (( err]-CfedrTi— F :

err]-Cerr -al kyl , err]-Cerr]) - 15 ar al kogy
Eg[err}-g[err}g - al kg;l, (q(C[]errC][-C[err]) -aryloxy- ((pr ]H&QW
al koxy- (derr]-Cerr]) -alkyl, (derr]-derr])
-aral kyl oxy-(derr]-Cerr])- al koxy- (J rr]-C[err])-a l,
-O[CHerr]][err]-Cerr]Herr]Ferr], - 88CHerr]d, _ |
-OCF[ err] - CHFO (C[err] Jerr]) -aI kyl car bonyl , o
(derr]- C[errf’f%%l%’é‘?kylcarbonyl 20 (derr]-Cerr])
-aryl car Ibonyl?. (4-:1&6&0&]:::)9[1@&@]) Ww?anyl)%idin]e)-z-
ci nnamno r bony err err
al kynyl >c/ar bonyé%h’g EH'& QI%W&‘?] Cerr]) -al koxycarbonyl,
(CJerr]-Cerr]) -alkoxy- (Cerr]-Clerr]) - al kozxycarbonyl
(dJerr]-derr u,glgzscarbonyl (Jerr]-derr]) - 25

Jorrn) " {Eiﬁybsar&%i oReBop RS iR ae-4 i sc
(CJerr]-Cerr PFiGaS}YGﬂmG@Per r]-derr]) -alkoxycarbonyl,
(dJerr]-derr]) - aral koxy- (Cerr]- C[err])

- al koxycar bon# .- a ﬂ e -Clerr]) -cycloal kyl -

(err]-derr o - (I q0) arbonyl, (derr]-Cerr]) -cycloal koxy-
(derr]-derrpr Earﬂéayloxycafhanwhﬂ bbﬂyp:opyloxy) pyridine-2-car-
(Cferr]- C[e”Uoziﬁ gﬁ%g)jxg,d C[err] Cerr]) -cycloal kyl car -
bonyl oxy derr -aerrgﬂ) arylcar onyl oxy, (Cerr]-Cerr])-aralkyl -

car bonyl oxy, ci nnanoyl oxy, (err]-Cerr]) -al kenyl oar -
10 Exanmple 177

3-Benzyloxy-5- (£arnesyloxycarbonyl)pyridine-2-carboxylic
aclid glycylamide

Example 178

5-Farnesyloxycarbonyl-3- (4-£fluorobenzyloxy) pyridine-z-
15 carboxylic acid glycylamide

' Example 179

5-Farnesyloxycarbonyl-3-ethoxypyridine-2-carboxylic acid
glycylanide

Example 180

20 3-Methoxy-5- (retinyloxycarbonyl)pyridine- 2 -carboxylic
acid glycylam:lde

Example 181

3-Ethoxy-5- (retinyloxycarbonyl)pyridine-2-carboxylic acid
glycylanide '

25 Example 182

3-(2-Propyloxy)-5-(retinyloxycarbonyl)pyridine-2-
carboxylic acid glycylamide



bonyl oxy, ((err]-Cerr]) -alkynyl carbonyl oxy, 35

(Jerr]

(dJerr]-(err])-al koxycarbonyloxy, ((err]-err])-al koxy-
(derr]-derr])- : : m;_m—?
al koxycar bonyl oxy, (Cerr]-Cerr]) -aryloxycarbonyl oxy, PM(}E SHEET
Cerr]) -aral kyl oxycarbonyl oxy, ((Jerr]-Clerr]) -cycl oal H
bonyl oxy, (Cerr]-derr]) -alkenyl oxycarbonyl oxy (d dr 7eFEB)W
al kynyl oxycar bonyl oxy, 5 carbapogg,.N- (Cferr]- CE[ er ri
-al kyl earbanoyl, N,N-di- (Cerr]-(err])- alkyl carbarmyl N
(derr]-derr Exampae ad3kyl carbamoyl, N N ”ir‘yr‘l Q= :
err]-Clerr

Eg:[[err% -g:[[err%g BQM%| ca &t:l.n °%£{‘léﬁg% er‘?#) cy 1 ¢
(Cerr]-derr] B}W&%

(derr]-Cerr])-alkyl-N-((err]- C[err]) 10 cycl oal kyl -

derr]).-al.k &{arbam)yl N- (+)-dehydro-
abi et yl carbarrd%ﬁ‘qﬁ% C[err]; al kyl -N- (+) -dehydr o-

3- (4-Fluorobenzyloxy) -5~ (retinyloxycarbonyl)pyridine-2-
carboxylic acid glycylamide

Example 185

3~ (3-Methoxybenzyloxy) -5~ (retinyloxycarbonyl)pyridine-2-
carboxylic acid glycylamide

10 Example 186

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

Example 187

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

Example 188

5-Butyloxycarbonyl-3 -hehzylomyridine -2-carboxylic acid
glycylamide :

Example 189
20 5-(((4-Ethoxyphenyl)amino) caxrbonyl) -3 -methoxypyridine-2-
carboxylic acid glycylamide, analogously to Example 191

Example 190

5-(((4-Ethoxyphenyl) amino) carbonyl) 3-benzyloxypyr:l.dine-
2-carboxylic acid glycylamide

25 Example 191

5-(((4- (1-Butyloxy)phenyl)amino) carbonyl) -3 -methoxy-
pyridine-2-carboxylic acid glycylamide

" a) Methyl 5-(((4- (l—bueirloxy) phenyl) amino) carbonyl) -3~
methoxypyridine-2-~carboxylate '



abi etyl carbanmoyl, N (Clerr]-C[err]) -arylcarbanoyl, N (C[err] ‘fv-—-m

-al kyl) carbanoyl,
N-((Cerr]-Cerr])-aryloxy-(Jerr]-( errgg -al kyl ) car banoyl ,
Cerr]) -aralkyloxy- (Cerr]-Cerr]) -alkyl) carbamyl, N (
- 3k kgl (16 nuic))erof ugthyl] 5 -calrbory-

Cerr]) -aral kyl carbanoyl, N (derr]-Cerr]) -alkyl- ( erﬁ-}«C[err])
- aryl car banoyl , N (Cerr]-Cerr]) -al kyI-N—
-aral kyl - 15 carbanyl ,N((CJerr]-Cferr]) -al koxy- (C

e-al-ky

3(-SisthoiyPlyridin
i e mﬁ(a@g CEdabL sbhy) ki Yoschns s i

car banoyl
) car

(Jerr]-derry# B0B) o Wikl 44§ )9 X) of 4-n-butoxy-
aral kyl oxy- (Qﬂllhs[ﬁd]ﬁhﬁwﬂwh‘ibmbmrm1é. 3 9 rg

;TL)Cllhl ﬁ1 no[ erh_ é%g’rwﬁa% %Jklﬁ )%%%?é)m Md&%er ﬁﬁr err

cycl oal kyl - -alkylimno, N~ (CJerr]-Cerr]) -aryl|mno, 25
N (Cerr]- C[err]) -aral kyIirrino or N (Cerr]-Cerr]) -alkoxy--

;CE::; [)L.ﬁ%/?r::%hl cal5 o(f((t4he forn%ﬁwﬁﬂ%’ M)%W)LQ-&MY

pyridine-2-carboxylic acid

3.2 g of the above ester were hydrolyzed at 20°C using
100 m1l of 1.5 N methanolic sodium hydroxide solution.
2.7 g of product were cbtained from agqueous hydrochloric
acid, m.p. 128 to 130°C, sintering from 120°C.

10

e¢)  5-(((4-(1-Butyloxy)phenyl)amino) carbonyl) -3-methoxy-
pyridine-2-carboxylic acid N-((ethoxycarbonyl)-
15 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-
ethylmprphol:lne. 1.2 g (8.6 mmol) of 1l-hydroxy-lH-benzo-
triazole and 3.3 g (7.8 mmol) of CMC.

20

The undissolved material was then filtered off and the
organic phase was extracted sequentially with 200 ml each
of water, aqueous Na bicarbonate solution, 1N agueous
25 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 cbtained, m.p. 193~
195°C,.

d) The title compound was obtained by hydrolyzing 1.0 g
of the above glycine ester, at 20°C, in 100 ml1 of a 1.5 N
methanolic solution of sodium hydroxide. After 30 mnin,

the mixture was concentrated in vacuo and the residue was
digsolved in water;

30

this solution was extracted w:l.th



i n which Rlerr] is the substltuent of an a-am._no aC|dto

whi ch 30 the L- and D-am no acids bel ong,

S is 1, 2, 3, 4 or 5 and T in OH OR or
R, R**, and R*** are identical or different and are

hydrogen, ((err]-Cerr])-aryl, (C(Jerr]-Cferr])-aral kyl,
5 alkyl, (derr]-err]) -cycloal kyl, (+)-d
(derr]-Cerr) -alkoxy- (Cerr]- C[err]_) | kyl, (Cerr]-
(err]- Cerr]) -alkyl,”(Cerr]-err])

(Clerr]-qer raieuayxyatnss[ 258] thbehihbous solution. adjust8aKEBUBH 3w
optionally St tut - rr kanoyl

rr
optionally suBE?Wut‘&f égﬁe"“é% ?’f J% When theaFS%"tiB?
cooled with ice, 390 mg of the title compound crystal-
lized, m.p. 230°C, sintering at 193°C.

or

5 Example 192

S-(((4- (l-Butyloxy) phenyl) amino) carbonyl) «3-(4-£fluoro-
benzyloxy)pyridine-z-carboxylic acid glycylamide

Example 193

5-(((4-(1-Butyloxy) phenyl) amino) carbonyl) -3 -benzyloxy-
10 pyridine-3-carboxylic acid glycylamide

Example 194

3~ (2~Methyl-1-propyloxy)pyridine-2,5-dicarboxylic acid
diglycylamide

M.p. 103-105°C (from ethyl acetate)

15 Example 195 _
5-(Di-N,N-ethylaminogarbonyl) -3 -ethoxypyridine-2-car-
boxylic aclid glycylamide, amorphous substance, prepared
in analogy with Example 223 using N,N-diethylamine.

Examplé 196
20 5- (N~-Benzyl-N-methylaminocarbonyl) -3 -methoxypyridine-2-
carboxylic acid glycylamide

‘Example 197

S-Farnesyloxycarbonyl-3-methoxypyridine-2-carboxylic acid
glycylamide '

25  Example 198

5- Geranyloxyca_rbonyl ~-3-methoxypyridine-2-carboxylic acid
glycylamide '

Example 199

5- (Farnesyloxymethyl) -3-methm:ypyr1d1ne-2-narbomy1.tc acid
30 glyocylamide



R* and R** together are -[CH err]][err], in which a CH err] group
can be replaced by 0, §, SO S(err], Nacylamno, N
(derr]-Cerr])-alkoxylimno, N~ (Cferr]-Clerr])-al kylimno
N (CJerr]-Cerr]) -cycloalkylimno, N ((err]-Cerr]) -
(derr]-derr]) -alkylimno, N ((err]-Cferr]) -arylimndg,
Cerr]) -aralkylimno or N (Cerr]- C[err]) -al koxy- (
alkylimno, and his from3 to 7, or )? -

(derr]- C[er%f;kybﬁfrbarmyl oxy, N, N-di- ( z .
-al kyl car ba Céﬁrr Cerr]) -cycloal kyI- 20 i .
car banmoyl oxy5= m#ﬂlﬂPW Y};dm TF"(‘WH@W&M.
aral kyl car baghybgxsmide N- (Clerr]-Clerr]) -alkyl- N- (err]-Cerr]) -

aryl carbamoyl oxy, N ((err]-(err]) -alkyl-N (Cerr]-Cerr]) -aral kyl -
car banoyl oxy, N &(C&err] Cerr]) -alkyl) carbamyl oxy, N -(((err]- :
derr]) -aryEsapplecRBlr]-Cerr]) -alkyl) carbamoyloxy, N (((err]-Ceir])

- 25 o
(Gerr]- 5 SaRetinydexymethelth- Q%&Wihh& -226RPBBXYDKY. adtd

kyl - ery err - al koxy-
(derr]- g[g;r?}lng&f’wpf carbarmylox);i, (d ] C[N- ]()C[err] )((:%/err])
-alkyl-N- ( ((err]-Cerr]) -aryloxy- (Cerr]-Cerr]) -
al kyl) carba 202 - (Cerr]-Clerr]) -alkyl-N- ((C[err]-Clerr]) -

aE[aLqur/i Oger ﬁ(z)[aer% ; %%H#h,er : 3 q’d‘:§y lﬁgpﬁr baﬁ%'zapgm}&c acf&

(derr]- C[errgf‘l)yom:lcﬁkylamno (Cerr]-Cerr]) -alkenylamno, (derr]-

10 Example 203 ]
N- (Carboxymethyl) -4-methoxycinnoline-3-carboxamide

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

Example 204
15 5-(((4-(1-Hexyloxy)phenyl)anmino)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 S5-
carboxy-3-methoxypyridine-2-carboxylate and 4-hexyl -

20 ‘oxyaniline, m.p. 118-119°C (from diethyl ether).

b) 5-(((4- (l-nexyloxy)phéwl) amino) carbonyl) 43-nethoxy-
pyridine-2-carboxylic acid, 160-162°C, sintering at
148¢°C (£rom agueous hydrochloric
acid/tetrahydrofuran)

25 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.
30 157-189°C.



Clerr]) -alkynylamino, N (Clerr-Cerr]) -arylamno, N (C[err.-"-.-»%_.
ar al kyl am no, N al kyl -aral kyl am no, N al kyl -aryl - PR
(Jerr]-Cerr]) -alkoxyamno, (Cerr]-Cerr]) -alkoxy-N- (e
Clerr]) -al kylam no, - 119 - ]|
(derr]-derr]) -alkanoylamno, (derr]-Cerr]) -cycloal kanoyl &
(derr]-Cerr]) -aroylam no, (derrl-ghecLr])-aral kanoyl am fo, .
Clerr]) -alkanoyl-N- (C[err]-Clerr]) -alkylam no, (derr]-tte )
(af cl 0]' q dj)) The eithhaeeubo&d(ﬁeraﬂtﬂg[ﬁdby hgakznmag 1.2 g =
err]-Cerr - err amin
(dJerr]-derr]) -ara ngih(qqﬁ- H&‘ f’tcferr GE% Pﬁb)ﬁ& 8 1.5x am no,
Clerr]-Clerr])- a|mwm@°mm]o ‘PW’”‘“‘- Followins
CI[ErIr] C[err]% CYédricentration in vacuo, hébaDEicwtied e pl- £l e6b kvl
a err ar e a
o EheT ) e AR R i inan using pqupgiis {'Yli')“’am v
Cerr]-Cerr]) -ahloricneid) ¢thd adixhurie wad jopngentrated dny vaghorr]) -
and the residue was crystallized using acetoné. 840

mg of product were cbtained, m.p. 193-195°C.

(
(
(
(

Example 205

100 5-(((4- (l-becyloxy) 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 '

15 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 (deconmp.); £rom agqueous

20 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
25 solution of sodium hydroxide. 1.4 g of product, m.p.

195°C (decomp.), were isolated from a.queous hydro-
chloric acid/tetrahydrofuran.

Example 207

5-({(4-Geranyloxyphenyl) anino) carbonyl) -3 -methoxy-
30 pyridine-2-carboxylic acid N-(carboxymethyl)amide



alkyl, N, N-di(Cerr]-Cerr])-alkylamno-(Cerr]-Clerr])-alkyl, (C[err]-
Cerr]) -cycloalkylamno- (Cerr]-Cerr]) -alkyl,
(Cerr]-Cerr]) -alkylnmercapto, (Cerr]-Cerr]) -alkylsulfi

(Jerr]-

e -al kyl sul f oyl , e -Ce -aryl mer capt o, ef rfi % ~
(1:[5”]) arzlgﬂlfi%yl, (q(a]er?][ E:{]ezr])r)altrylgul?onyl,(q rgfm%mms"‘fp
(dJerr]-derr])- aralkylmsa capto, ((err]-C

-aral kyl sul finyl, (C[err] Cerr]) - ar al kyl syl fjon

sul f anoyl , g err])

?|7FEB1997
-alkylsulfarmyl N, N-di - (C[err]‘ )
aIkIsquarm err err clo Isulfarm
(Clerr]-ler 7( R ﬂ‘gﬁxﬁr‘uﬂ Sayl) chat °%’€%8WPCP§
-aral kyl sul f pynidine~-2-carboxylic\acid M- (catbexymethyl)ninitle
(C[err]-C[err]) -arylsulfamoyl, N ((err]-Cerr])-
(derr]-derr]) -aralgallsulfarmyl (derr]-derr])

-al kyl rul fon N ((derr]-Cerr]) -alkyl) - ((err]-derr])
-al kyl sulg onagW (¢ (3QIrodtEiexy) bmpyl)mino)ca:boﬂﬂ)ksd%éwdo or

al\tl_r al( %F;L} f oré%%%"ngli(yéaﬂ&ﬁ cf% c‘%fé\% %%arcb%wl)mide an aryl

radi cal can, for their part, be substltuted on the aryl by
from1lto 5 i ;palg;pg dlfferent radi cal s fromthe group:

) T Bk AR S+ et

cyc_l oal kyl - n{-écq:bm]:hylwg (Cerr]-derr]) - cycl oal koxy, (derr]-

al kyl -

10 Example 211

5-( (1-Hexyloxy)methyl) -3 -methdxypyr:ldine- 2-carboxylic
acid N~ (carboxymethyl)amide

Example 212

5-({(1-Octyloxy)methyl) -3-methoxypyridine-2 -cﬁrhoxylic
15 acid N- (carboxymethyl)amide '

Example 213
5~ ((1-Hex-3-enyloxy)methyl) -3 -methoxypyridine-2-car-
boxylic acid N- (carbom_ethyl) amide

Example 214 _ . _ .
5« ({(1-Decyloxy)methyl) ~-3-methoxypyridine-2-carboxylic
acid N- (carboxymethyl)amide '

20

Example 215

5~ ((1-Dodecyloxy)methyl) —3-methoxypyridine 2-carboxylic
acid N- (ca.rboxymethyl) amide

25 Example 216

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

Example 217

3-(4-(((+) -Dehydroabietylanino) caxbony].)bmylow) py>i-
30 dine-2~carboxylic acid N- (tarboxymethyl)amide



Qerr]) -cycloalkyl- (Clerr]-Clerr]) -alkoxy, (Cferr]-

al kyl oxy- (Cerr]- C[ err]) -alkyl, (dqerr]-dq e,f rPﬁEg '

cycl oal kyl oxy- (C[err]- . - (err]) -al koxy,§
-cycloal kyl- (Cerr]- C[err]) -alkyl- (derr]-Cerr]) - J
120 - al koxy, (derr]-Cerr]) -cycloal

Clerr]-Cerr]) -alkoxy- (CJerr]- C[err] al'kyt
Cerr]-Cerr]) -cycloal kyloxy- ((err]- 8[err]) -'al koxy-

(
(
al kyl , (Clgyr] aeul)-nsufraeahm 1anlab) batbohill) chlbEoRsthyY=<=
(gerr1-gerr) a’Pa?’m“'tt@#“éP;%frﬂ@M‘héﬁéﬁﬂ” oo asta
,(derr]-Cerr]) -shdyriy)-debydronbi. eq&m};xefam@cRy 17053727CC{Sxcm -
2l koxy- (Clerr]-Cl aeadd adbkiborhébeiid fey) ol koxy. (qerr] dceri)

- al koxy, err (C[err] Clerr]) -al kyoxy-
(Cderr]-CJerr]) -al kyI (dJerr]-Cerr]) - aryl oxy,

(Cerr]-Cherrb) -aBalayk6ty) -QWMMJ}MMWWWH )- -

| k - ; -
o ol s et W oy
(Clerr]-Clerr]) -amefhyl)apidey @Epf])l el raﬂ%?&ﬂ ous
(Clerr]-Clerr]) -algupstance,Cifton eChylr apetata) oxy- (Cerr]-Cerr]) -

al koxy- (C[err.] Cerr]) -alkyl, ((err]-Cerr]) -aral kyl oxy-
(Clerr]-d err]e)) The title ccmpound was cobtained by hydrolyzing the
10 " above eBter, m.p. 125°C (with foaming, from d:l.i.so-

propyl ether).

Example 218

-uethoxyquinoline-z-ca:hoxylic acid N-(carboxymethyl) -
amide

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

b) 2-Acetyl-3-methoxyquinoline, from a) using potassium
carbonate/methyl iodide in ‘acetone, oily orude
20 product. : '

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

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

e) The titlé compound was obtained by hydrolyzing the
above ester, m.p. 106°C (from ethyl acetate).




al koxy-(Cferr]-Clerr])-al kyl, -O[CH[err]][err] Cerr]Herr]Flerr],
-CCF[err]d, OCF[err} CHFd (C er ] %4
-al kyl carbonyl, (derr]-Cerr]) -cycloal kyI carbonyl, S
(Cerr]-derr]) -arylcarbonyl, (Cerr]-Cerr]) -aralkyl carbonyl

(Cerr]-Cerr]) -alkoxycarbonyl, - (Cerr]-Clerr]) -alkoxy-
(dJerr]-derr]) - _ alkoxyggrbonyl, (derr]-d
-aryl oxycarbnyl, (derr]-Cerr]) - °~ -

ar al koxyc:

I Kk b I - 20
(err]- C[er%ci*c @ koxycar bony (err]

| k | Kk ' b

REAEh R T Ve TN R e AN T o S TR
(derr]-Jer rdi)ne-z-carboxyl.{c aciid henrbioiymiethyd) amille - al koxycar bonyl,
(Jerr]-Cerr]) -cycloal kyl - (derr]-derr])
;i?:((l;%é/;?[)gggl 2SPC[ err] C[ err] ) -cycl oal koxy- (C err] d er g.]a)t:g_was

| (C[elrr]bcielrr]) -?ﬂﬁ&&dlm analogy ogy with n&h@mw %).l((‘nf.e%r]:.liherr])
-aryl arbonyl oxy, err ara c onyl oxy,
Ci n%armyl oiy, d ﬁf‘% Cf% hydrochlor:l.c a'°:|"na‘?/kenyl ca)r/bonzl oxy,
(Jerr}-derr]) - al kynylcarbonyloxy (C[err] Cerr])
- al koxycar bonyj oxymethgd er r ]5.q Tbutydlds )3@-

al koxycar bonyl oxy, err]- -aryl o bo on
Clerr]) -aral kyI oxégw&gn i' W% %%%&&
carbonyl oxy, (( er aboepceoipound oqblo:;rqle(q&wﬂu@w-, -
al kynyl ofgcar boyl-0Ogyuyaniline, m.p. 121-123'(: (from dlethyl ether).

e)  5-{((4-(1-Butyloxy)phenyl)amino) carbonyl) -3-chloro-
pyri.dine-z -carboxylic acid by hydrolyzing the

product from b);, m.p. 163-164°C (from aqueous hydro-
chloric acid).

15 4d) 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)

20 with glycine ethyl estex hydroehlori.de. 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
agqueous hydrochloric acid).

25 Example 220

3- (N~Benzyl~-N-methylamino) -5-{ ( (4~ (1-butyloxy)phenyl) -
anino) 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, f£irstly
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

30



ST S vt~ -

carbamoyl, N- (C[err]-Clerr]) -alkylcarbanmoyl, N, N-di- (C[err] C[gr.r])

.1 35
al kyl carbanoyl, N- ((Jerr]-Clerr]) -cycl oal kyI car banoy| , "

!
I
- 121 - dicyclo- (Cerr]-Clerr]) -alkyl arlba(fdyf'tl‘ﬁ w7 I ‘
(derr]-derr]) -alkyl-N : (derr]-derr])
-cycl oal kyl carbamoyl, N ((CJerr]-Clerr]) -cycloal kyl -
(derr]-Cerr])-al kyl.)carbanoyl, N (Chgrr]-Clerr])-al®yt—h

(derr]-derr])-- cycloal kyl- (Cerr]-Cerr]) -al kyl")'

car banoyl , iMtiot) 100chmlir € 51N hyd:abnb;rlearqund the h?)u- .
3 LSSaPY
(Gerr]-G ey el il Feselht i .t v 1n a1l

-aral kyl car b pmai q%"‘@Cf‘BFPF‘-SP-eWT)f la#mdnfﬂ(epérp}mq dye .
aryl car banoywas cfist(ﬂniddnc[oarzh) ofalchy tNtl@CbMerﬁl? 888l kyl -
car banoyd , IS%C(C[err] Clerr]) -alkoxy- (Cferr]-Cerr]) kyl)- 10
carbam)y, 1(err]-Cerr]) -aryloxy- (CJerr]-Cerr]) -alkyl) -
car banoyl , N (((err}-Cerr]) -aral kyloxy-(Cerr]-Cferr]) - _
al kyl') carbopeespiét22L{ err]-Clerr]) -alkyl-N ((Cferr]-Clerr]) -alkoxy-

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 f£rom Example 219

10  was stirred in 10 ml of benxylamine, firstly at 120°C for
2 h and then at 135°C for 1.5 h. After the mi:tur‘e had
been cooled down, it was acidified and the prec:l.:bit'ated
resin was dissolved in dichloromethane; this solution was
dried and condentrated and the residue was chromato-

15

graphed on silica gel using ethyl acetate (with the
addition of up to 20 % methanol). 0.1 g of the title
compound was cxrystallized from appropriate £ractions
using diisopropyl ether, m.p. 185-190°C.

Example 222

20 3~ (4-Ohl_.o:obenzy16:y) pyridine-2-carboxylic acid N-
(carboxymethyl) amide l-oxide

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

0.7 g (2 mmol) of the compound from Example 31lc) was

25 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

30

concentrated and the cily residue crystallized using
diethyl ether, m.p. 70-~-72°C.

b) 0.18 g of the title compound, m.p. 206-208°C



-al kyl) carbanmoyl, N ((err]-Cerr

(Jerr]-gerr]) 1) -

(derr]-derr]) - aryloxy- (Jerr]-Cerr]f sabXy[) -Carhad
N (Cerr]-Cerr]) -alkyl-N 15 ((derr]-Cer

((err]-Cerr]) -alkyl) carbanoyl, CON(

which a CH err] group can be replaced by O
(derr]-Cerr]) -allkylimno, N (C[ecrbgCLerr]) -cycl alky I m no, _

N (C[err]-Cerr]) -cycloalkyl- (Crr]-Cerr]) -alkylirs
(C[elrrk]lqerr]) (sinter:l.ng at 2009¢C; ntaom ad&ec@ﬁhyd}:oﬁh&bﬂ.&: acid) )
aral kyl i m no i:iﬁhra a o € err
-al kyl i m no, and h I n ?"om ghtq‘s :I.%Q:I.ng 0.3 y( anoy oxéﬂwg[
N(qerr]-qerr])m‘&ﬁ‘bamyloxy NN- di - (derr]-derr])
- al kyl car banoyl oxy, N (C(err]-Cerr]) -cycloal kyl -

car banoyl ox err aryl car banoyl oxy, N err]-Cerr -
ar al kylgarb;n%ﬂeéiil-c%qe”] C[grr]_) -aliyl KI— (C[t(aﬂ] C][eﬂ])-]-) 25
aryl car banoyl oxy, N (Cerr]-Cerr]) -alkyl-N- (Cerr]-Cerr]) -

ar al kyl cag bangpy{ p¢a- ul\#sddﬁ[ hmna)hh&boa?nbaanﬂewmi-

N- | N-
((clerrT-of er?fs l%ra%%si g oo SRS T P
(derr]-Cderr]) -alkyl-N ((C[err] C[err]) alkoxy (C[err] Cerr]) -alkyl)
-ar3loo (-C[gﬂi)aﬁaﬁyzys N(iqmdetrlfi&wgfzcﬂc barmyl oxy, iy G 1)
-aryl oxy-

N (C[err]-Jerr])- W%ﬂ' 13’4564

ar al kyl oxy-

(derr]-Cerr]) -al kyI ) car banmoyl oxy, am no,
é;é[[ E;H :(:-[E:[;Eab' ?‘ga }é? :rl'n ﬁm'g :f\l_ ‘?i ienyl;;n::(?w(‘:q err]-

(derr]-Cerrhided d:opn:l.se. at 10°0 sza Mﬁlﬂgﬂmr atdyRam 1P,
N-alkyl-aryl- (10 mmol) of methyl 5-carboxy-3-methoxypyridine-2-caxr-
boxylate in 100 ml of anhydrous tetrahydrofuran and the
reaction mixture was stirred at 10°C. for 30 min and at
15 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.
20 After 30 nmin, the mixture was allowed to warm to room
temperature and was extracted with water, a solution of
Na bicarbonate and aqueous 1N HCl; the organic phase was
dried and concentrated and the residue was orystallized
using diethylethex/petroleum ether (3:1). 2.3 g of
25 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-
30 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,



am no, .(C[err]-C[err]) -al koxyzm no(Cferr]-Cferr])-al ko
(derr]-Cerr]) -alkoxy-N-. (Clerr]- '

- 122-

- al kanoyl am no, (err]-Cerr]) -cycloal kanoyl am no,
(derr]-Cerr]) -aroylamno, ((err]-Cerr]) ,
Clerr])-alkanoyl -N- ((err]-(err]) -al kgl am no, (g
5 al kanoyl -N-(C[ err] - C[err]) al kyl'am no,
(err]-germle

et
F A= E e e T e p————“

-cycl o-
- aroyl am no-

Cerr]) -alkylam no,

hydroxy-1R-béh£ét¥iazsl& WnACHE. (as

acetone g/ \HTINE. (Cerr]-Cerr]) -alkyl, (Cerr]-
(Cerr]- 10 Cerr]) -alkyl, (C[err] derr]).

- ar al kanoyl am ij1o- {(; er Ug %er%‘abdﬂl ester were hydrogenated in

5

10

15

20

25

30

100 ml of tetrahydrofuran/methanol (1:1l) using P4A/C
(10 %) in a hydrogenation vessel. 0.8 g of the title

compound was cryst:al].ized us:l.ng d:l.eehyl ether, m.p.
155-157°C.

ﬁ:mmple 224

S~ ( ((3- (1-Lauryloxy)propyl) amino) carbonyl) S-netho:ty-
pyridine-z-cuhoxyli.c acid u- (carhcxynathyl) amide

a)  S-(( (3 -Lauryloxypropyl) amino) carbonyl) -3 -neth'o:;:y-
pyridine-2-carboxylic acid N-( (benzyloxyea:howl) -
methyl)amide was obtained, in analogy with Bxample 223,

using 3-lauryloxypropylamine, m.p. from 109-11l°C (:Erom
diisopropyl ether).

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

Exanple 225

5- { ({2-Methoxyethyl) amino) carbonyl) -3 -nethoxypyr:l.d:l.ne
carboxylic acid N- (carbcxymethyl) gni.de

The title compound w@s prepared in analogy with Example
223 using 2-mthoxyethy1mine.

a) 5-(({(2-Methoxyethyl) amino) cu;bonyl) -3 -methoxypyxri-
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 crystallized using d:l.:l.sopropyl
el:her. m.p. 129-131°C.

ani no,

rr])
Jerr])



amno- (C[err]- C[err]) -alkyl, N ((err]-Cferr]) -alkylam no-
(dJerr]-Cerr]) - alkyl, N, N-di- ((err]-Cerr])-alkyl am no-
(Cerr]-derr])-alkyl, (Clerr]- Cerr]) -cycloal kyl am no-
(derr]-Cerr]) -alkyl, (derr]-Cerr]) -alkyl mercapto,
(err]-Cerr]) -alkylsulfinyl, (Cerr]- 15 Cerr]) -alkylsulfonyl,
(Cerr]-Cerr]) -arylnercapto, ((errho@lerr]) -

.arylsulfinyl, (derr]-Cerr]) -arylsulfonyl, (Cerr]-Cerr]) -aral-
kyI mer capt o, e()C[ eThle- Eltde] ):onpuuh&yﬁaslébugined. (&8 calsdvé] cfrdm the

| kyl sul fonyl, %@g r t he
ﬁ\re:nl %g gf NRy ere =y%0ester,RInF\,{) ]186Ri88;(r:e?| den?ifga% %’P@

rent and
are hydro- - gen, (derr]-Cerr]) -aryl (derr]-derr])
-aral kyl , Mld)[m]) -al kyl , C[err] Cerr]) -alkoxy-

err er r

L P Ao G s oM ot
(Clerr]- @& erMpe 7°C (from a@etgtedpstituted
(Cerr]-Cerr]) -aral kanoyl 25 ' or optional ly substltutﬂg_@LACEM TN
(derr]-derr : n

R and R' togethgr
[O%[err]][err#‘mﬁiﬁlr#%% a CHerr] group
by 0, S, N adyt{iBensrloxymyxidyl-2-carbonyl) -L-phenylal
Cerr])-al koxopl beoli0l9®. (£°6h pentane/ethyl acetatd). N

Example 228

10 5-((1-Butyloxy)carbonyl) -3-mth°myridine-2-carbc:quic '
acid N- (carboxymethyl)amide trifluorocacetate

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

5.0 g of dimethyl 3-methoxypyridine-2,5-dicarboxylate

(cf. Example 90a)) were dissolved in 100 ml of l-butanol,

15 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 solvent 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

20 extracted with a saturated, aqueous solution of Na

bicarbonate and the oxganic phase was dried and concen-
trated. 6 g of olly crude product.

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

25 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 orystalline precipitate was £il-

30

tered off with suction and washed with diethyl ether.

4.2 g of blue-green, crystalline product were cbtained,
‘m.p. 267°C (with decomposition).



30

his 3to 7, _
t he physiologically active salts, W th
3-benzyl oxypyri di ne-2-carboxylie acid (L-

3- benzyl oxypyri di ne- 2- car boxylic-

gis Oor 1to (2f+1),

acid ((Fnoc-Phg)L-ghy
hydr ochl ori de being 5 excepted._ 01 - 2= A conpound -
as clainmed in claim1, in whic Q is O,
X 1s O 10

10 -

15
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e¢) 5% ((1-Bdtyldity) Gdrbonyl) -3-methoxypyridine-2-car o=

boxylic acid

4 g of the above Cu complex were suspended in 75 ml of
1,4-dioxane. H,8 gas was passed in, while the mixture was
being stirred, for 30 min, and the sediment (Cu8) which
had precipitated out was filtered off 'with suction
through kieselguhr and then washed with 1,4-dioxane
(continued introduction of H,8 did not lead to any
further precipitation); the filtrate was concentrated in

vacuo. The reaidue was crystallized using petroleum

ether, m.p. 96- 98°C.

4) S-((1-Butyloxy)carbonyl) -3-methoxypyridine-2-

carboxyl:l.g- acid N- ({texrt-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-ethylmozplio-
line, 0.45 g (3.3 mmol) of 1-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 cbtained by adding 2.7 ml of
trifluoroacetic acid, at 20°C, to 0.4 g of the above
texrt-butyl ester in dichloromethane. After 20 h, the
mixture was concentrated in vacuoc and 0.2 g was obtained
of the colorless, orystalline, strongly hygroscopic

product, which, on being filtered off with suction,
deliquesced on the suction f£ilter.

Example 229

5-Ethyloxycarbonyl-3-methoxypyridine-2-carboxylic a.cid
N- (carboxymethyl) amide

Exanple 230

3-Methoxy-5- ( (1-propyloxy) ea:bonyl) pyridine-z-carboxylic
acid N- (carboxymethyl)amide



If Rlerr] and R[err] forma cycle, Y in Nor CRerr], m
is 0 or 1. 3. A conpound of the fomula I as clainmed in clains 1 15
and 2, i n which Qis O NR or a bond,

0] . A conpound of the fornula | as clained in cl

and 2, in which : Qis S, and Xi O an i

or 1. 5. A conpound of the fornypg L as clained infc|ai 1, 2577}

2 and 4, in which Qis S, Xis O an ﬁFEB"Q”is

0. 6. ExdmpP@P2INd of the formula | as clained in ~aB.. 1 30

to 3, in whigh ((1- nexylozg) Jasrbén}DB -l idine-2 -ca.)é-boxy' 3 1(2’43
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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 £rom 3-(2-propyloxy)pyridine-2.5-
dicarboxylic acid or the corresponding dialkyl esters.

-

Example 235

5-Ethyloxycarbonyl-3- (2-propyloxy) pyridine-z -earboxylic
acid N- (carboxymethyl) an:lde

Example 236

5-((1-Butyloxy)carbonyl) -3~ (2-propyloxy) py::l.dine -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-{((-1-0Octyloxy)carbonyl) -3- (2-propyloxy)pyridine-2-
carboxylic acid N- (carboxymethyl)amide

BExample 239
§5-Carboxy-3- (methylthio)pyridine-2-carboxylic acid

N- (carboxymethyl)amide disodium galt



Y is CRor, if Rerr]

is O or

which in optionally subuti-.

trifluoromethyl, (Cerr]-Cerr])-alkyl,
(derr]-Cerr])-hydroxyal kyl. (C(err]-Cerr])-al koxy
[

11

and Rlerr] form a cycle, Nor CRerr];
- 124- Ais (Cerr]-derr])fEm:a

CHerr]][err]-Clerr]H err]Flerr], or. 103 - A is -CHR[ferd

Rl err]

an a-am no aai)d,

and of

is

its
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one of- the substituents of
13+ (Methylthio) pyridine-2,5-dlaarboxgliat aA6Hié

D-i sonper,, B is CJerr]H
4.6 g (12 mmol) of dibenzyl 3-chloropyridine-2,5-dicar-
boxylate were dissolved, at 20°C and while stii’:r:lng, 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 xose 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 (pE 1) was added
to the aqueous DMSO phase and the precipitated product
was filtered off with suction. 2.8 g were obtained of a

yellow orystalline 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'ab_ove
compound in 150 ml of methancl, and the mixture was
heated to reflux for 2 h, during which time a solution
was formed. After the _solution had been cooled down, it
was concentrated in vacuo and 100 ml of an agueous
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

cbtained of the yellow, crystalline product, m.p. 103- i

105°C.

¢) S-Methoxycarbonyl-3-(methylthio)pyridine-2-

carboxylic acid-Cu(II) complex

1.3 g of the above d:l.mathurl 3-’-mathy1th:l.opyr1dine-2.5-

dicarboxylate were reacted in analogy with Example 228b).

1.3 g of greenish/crystalline product were cbtained, m.p.
> 330°C.

d) 5-Methoxy-3- (methylthio)pyridine-2-carboxylic acid




10 - Rlerr] is hydrogen, ((err]-Cerr])-alkyl,
(dJerr]-derr])-alkenyl, ((err]- Cerr])-al kynyl,
((err]-Cerr])-alkoxy, ((Jerr]-Clerr]) -al kenyl oxy,
((err]-derr])-alkynyloxy, retinyloxy, (egrd-Cerr])-al koxy-
(C[err]-C[err]) aIkyI (derr]- C[err]) -al kenyl oxy- ((err]- C[err])

2 fél[ Kyl o genry 23 of the! ab (bbexys bLadr erkeireabtedl ixl analo . |
err]-Clerr a Ly rr aoen,

cyano, trifluor Eﬁméﬁy&%é\f’ér'rﬁ[% ]9 °jfspr°d“°t' r"]*) ]‘rﬁfgxyal kyl , ’

(derr]-Cerr]) -alkanoyl, (C[err] C[err]) ar al kanoyl

r]- | |
bratkyl S0 (@ ery ]*;e?hh 15 e 4%%15;%@ M%er; By
al kyl nercapto, ( (] eCAF Kéar-buﬁyiloxylepsbm thyl

al kyl sul fonyl (C[err] Jerr]) aryI mercapto, (Cerr]-(err]) -

SEIETRRL S (<4 B AN IF T D PNIL - 4Ac 2 4p I

Cerr]) -aral kybfuh:hen;bove(ﬁrﬂdinq:ei-bbj:ylﬁeytm wi€k[ey91 oC((3 iinbl)

(Ger) derr])o %%xﬂ*n%g e#v}vg "H'% t%vﬁ%ciibﬁxérw(iﬁewwefam) :

aryl oxycar bony| azpdjes 0.58 @ of- pale yellow
Cerr]) cycloa W ?_ rr] errkg, n

oxycar bonyl h ny oxyca onyP grr] ' err| al kk:e Xkrom petroleum
oxycar bonyft0 err] Cerr]) -cycloal kyl - (C[err] Cerr]) - 30

al koxycarbonyl (C[err] Cerr]) cycloal koxy- (C[err]-Clerr]) -

ol konycarboms|, (3 il s E4ESRL) soBb WY L Sideld b, Bitvatng
car banmoyl, N (0[415rb—(¢[le.|3r mmo X lqioﬁlé)aﬂhq*a ébbiri usingeb0ml of 1 N
methanolic NaOH. The clear yellow solution became cloudy

after 30 min. After 2 h, the precipitate was filtered off

15 with guction, washed twice with methanol and dried in

vacuo. 0.32 g of the title compound was obtained, m.p.

345°C (decomp.).




Cerr]) -alkyl carbanoyl, N ((err]-Cerr]) -cycloal kyl - '35

car banoyl , N, N-di cyclo(Cerr]-Cferr]) -alkyl carbanoyl,

- 125 - N (Jerr]-Cerr]) -alkyl-N- (Cerr]-Cerr])
-cycl oal kyl car banmoyl , N (derr]-Cderr - cycl oal kyl -
((err]-Cerr]) -alkyl) carbanoyl,

-CJerr
sty (et dlerr T} Cevel oo sopererry- oo NG T
(derr]-Cerphtent! bxhidms(+) -dehydroabietyl carbanoyl, N

(derr]-derr]) -aryicarbarmyl ;. N (derr]-derr]) -aral kyl - _
car banoyl , N ((err]-Cerr]) -alkyl-N (Jerr]-(err]) -aryl- .
carbanoyl, 31.N aCcompputfep£] thal Rormnla(Llerr]-Cerr]) -aral kyl -
car banoyl , N ((C[err]-C[errL) -al koxy- (Cerr]-Cferr]) - 10

al kyl) car banoyl N (((Jery-Clerr]) -aryloxy- (CJerr]-Clerr]) -
al kyl)carbanoyl, N ((Cg]-

q al kyl oxy-(Cerr]-Cferr])-
al kyl ) car banoyl , N ( r F) -alkyl-N- ((Cerr]-Cerr]) -

| k -al k b LA -al kvl -
oy (el derr) el PR LA B8 (S I-per)) al

in which
Q 4is 0, 8, NR’ or a bond,
5 X is Oor 8,
Y is C-R® or,
if R® and R? form a cycle,
.Y is N or CR},
m is 0 or 1,

10 A is (cl-C.)_.-alkylene. which is optionally substi-

' tuted by one or two substituents from the group
halogen, cyano, nitro, trifluoromethyl, (C,-C)-
alkyl, (C,-C,) -hydroxyalkyl, (C,~C¢) ~alkoxy,

_ . =0p [CH,1 ,~Coll(3s,3.9Hal,, pPreferably (C,-C,)-£fluoro-
15 " alkoxy, (C,-C,)-fluoroalkenyloxy, (C,-C,)-£luoro-
- alkynyloxy, =-OCF,Cl or -O-CF,-CHFCl, (C;-C,)-

alkylmercapto, (C,-C;)-alkylsulfinyl, (C,-C,)-
alkylsulfonyl, (C,-C,)-alkylcarbonyl, (C,-C,)-
alkoxycarbonyl, carbamoyl, N- (é,-C.) -alkyl-
carbamoyl, N,N-di- (C,-C,) -alkylcarbamoyl, (C,-C)-
alkylcaxrbonyloxy, {C,-C,) ~cycloalkyl, phenyl,
benzyl, phenoxy, benzyloxy, anilino, N-methylani-
lino, phenylmercapto, phenylsulfonyl, phenylsul-~
fin;rl:. sulfamoyl, N-(C,-C,)-alkylsulfamoyl or
25 - 'N,N-di- (C,-C,) -alkylsulfamoyl, or
by a substituted '(c‘-c,,) -aryloxy, (C,~-Cy)-aralk-
yvioxy. (C¢-Cj)-aryl or (C,-C,,)-aralkyl radical
which carries in the aryl moiety 1, 2, 3, 4 oxr 5§
identical or different subsatituents ¢£rom the

20




15 N (Jerr]-Cerr])-alkyl-N ((Jerr}-Clerr]) -aralkyl oxy-
[err]

(Jerr]-Cerr])

- . al kyl) carba

in which a CH err] group _ can be guw
(derr]-derr]) -alkylimno, N

-cycl oal kyl i m no,

(C[err] Cerr])

Jerr])

(C[err] C[err])

- an b
where aryl is substltut eg | n %ﬂg rr:atnrlc??iﬁéf1 ?. ned CefLtfudidifie} .
aird, " gy -8

Rlerr] and R err],

different and are byg

-alkyl,. (Cerr]-Cer
[CH[err]] Cerr]Her

-al kyl ,

- al koxy, (C[ err]-C erd&ﬁbcﬁ#lkoxyc 1, N-(c,-C))-alk

-al koxy- (Cerr]

-al kylimno, N (C[err]OGC[err]) -arylimno,

N (Cerr]-Cerr]) -cycloal kyl -
-aral kyl i m no N (Clerr]-Cerr]) -

Merr]"oa’r@n_' 8%
4:% ,25 -OCF,CI, 3O+ CFaCHPED, (QQch) ATy
2

ﬁierr] ef’ nﬁﬂ.s £:l.n¥ 0X '&Sger = I'I’JI).
')

cayX.C| é vtreﬂm” 3. (i

lcar

%err]) -cycl oal k;:l[ erﬁ]‘i’[%f ’C[cé Cﬁ'%f%'%’f’%ﬁl'azgl[ ét,’[ 4%iral kyl,

(derr] qzebm}g ox:y-ol(@ﬂ

(derr]-derr]) -
derr])

:Eanoyla| koes* ( ChieRLa1Ch€l4d,) -a1kyl -

- | oal kyl | Kyl
cycl oal kyl oxy- (kﬂg;rlzgf&) Fert]) ‘alkowy,  (Qerr]-Gerr]) -cyclo

alkyl - (err]-Cerr]) -alkyl- (C(Jerr]-Cerr]) alkoxy (dJerr]-derr])

-cycl o-

l] SQ-MJ-: MQQSJ kyl -

o (err]-q et amuu(ﬂearﬂs& )a-%r@g{ar derrl)
-al koxy- (derr]-qd er?‘]';“‘%?ky?""d' Nﬂ["er
- al kymueamn-aﬁﬂorm}:iﬁeam]l)thdkym-suénm; or

(Jerr]-Cerr])
(derr]-Jerr])
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-2pkYh3ul b"Vhota §bEPihg™ BEGh) €BEY! RSS! Seo.n,

-CONHCOR"’, ~-CONHSOR’", CONHSO,R"’, -NHSO,CF,,
tetrazolyl, imidazolyl or 3-hydroxyisoxazolyl,
vwhere R"’ is aryl, het:eioa:‘.‘yl, (C,-C,) —cycloalkyl
or (C,-C,)-aklyl, optiocnally monosubstituted by
(C,-C;,) -axyl, heterocaryl, OH, SH, (C,-C,)-alkyl,
(c,-C,) ~alkoxy, (C,-C,)-thiocalkyl, (C,-C,)-sul-
£inyl, (C,-C,)-sulfonyl, CF,, Cl, Br, ¥, I, .NO,,
-COOH, (C,-C;)-alkoxycarbonyl, NH,, mono-{C,-C,) -

. alkyl) -amino, d4i-(C,-C,-alkyl)-amine or (C,-C,)-

perfluoroalkyl,

R and R’ are identical or different and are
hydrogen, hydroxyl, halogen, c¢yano, trifluoro-

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

cycloalkyl, (C,-C,) -cycloalkyl- (C,-C,,) ~alkyl, (C,-
C,) -oycloalkoxy., (C,-C,) ~cycloalkyl- (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,-C,)-cyclo-
alkyloxy- (C,-C,;) ~alkoxy- (C,-C,) -alkyl, (C,-C,) -
cycloalkoxy- (C,-C,) ~alkoxy- (C,-C,;) ~alkoxy, (Cq-
Cp) ~axyl, (C,-C, ) -aralkyl, (C,-C,,) -aralkenyl,
(C,-Cy) ~aralkynyl, (C;-Cie) ~alkenyl,



-126- | (derr]- C[err]) arylsulfrnyl (derr]- C[err])

-arylsulfonyl, ((err]- . Ce -aral Kf/r mercaﬁ
- | kyl sul f I
Gl e e o) I, o,
(derr]-Cerr]) -alkyl, (derr]-Cerr] aralkoxy err] C[err -
al kyl , (derr]- C[err]) -aryl oxy- (C[er] C[err]) - al koxy-
(C[err] derr]) - al kyT, § err]-derr]) aralkyloxy-

| k
(Gorr]-Gore) Zry?@x’y%q 1’%\?9[ r?#%)%’ara’rmwca o3 ffkeny.-
derr]) -aryloxy- (C/e*¥i- Jsem'nr])czaﬂﬁbkoxy
(derr]-derr]) -al kox¥koidp erc, )a-ramcrad(c,alc,;)a-ramql& )- 1,

Cy-Cyq
2, 3, 4 or 5 identical drffer b nts.fromthe
group hydrogen, hal og® ﬁig°ﬂano LA AR = (G175 - ‘H‘Wuxﬁ

Ayl ,
(C[err]-CPerr])-al kyl ﬂllEI}er KF«G@}TWI-OSY: (cv"cu) --raumw. (Ce-
(Jerr]-(err]) hydre O%I(:r aralkoxy- (C,-
(derr]-derr])- alken OXXI O [eri err ]F[er
-OCF[err]d, 15 lE?’@Lﬂ'lerr r]) - ‘Rﬁ-ﬂercapto,
(derr]-Cderr]) -Ikyl aryloxy-{C;-C,) -alkyl. (C-,-c,,) -aralkoxy (C,-C,) -
alkyll ‘c‘-cu) '&1‘?108?‘ (c"cl’ -alkoxy (cx-c‘) -
10 alkyl, (C,-C,;)-aralkyloxy-(C,-C,)-alkoxy-(C,-C,)~

alkyl, (C,-Cy,) -alkenyloxy- (C,-C) ~alkyl, (C,~C,)~ -
alkynyloxy- (c,-c.) -alkyl, retinyloxy- (C,-Cy) -
allqu. -0= [m’- -C,Hn,“.',!' ¥ -00!',01. -OCF,-CBFCI.

(C,~Cyo) -alkyloarbonyl, (C,;-C,)-cycloalkylcarbonyl,

15 .~ {C¢=C,,) ~arylcarbonyl,  (C,-C,) -aralkylcarbonyl,
: cinnamoyl, (C,-C,,) ~alkenylcarbonyl, (&,-C,,)-~
alkynylcarbonyl,

(C,~C,,) ~alkoxycarbonyl, (C,-C,,) -a.l.l:oxyi @gﬁ@ﬁ%ﬂﬁ@ﬁ?ﬁ
alkoxycarbonyl, (C,-C,,)-aryloxycarbonyl, ~Chy¢) -

20 aralkoxycarbonyl, (Cy~C,) ~cycloal o@}l@“’w
(C,~C,,) ~alkenyloxycarbonyl, retinyl %@-—4 '

. {Cy=Cy) ~alkynyloxycarbonyl, (C.-C,,)-ary {

C¢) ~alkoxycarbonyl, (C;-Cy¢) ~aralkoxy- (C,~C) ~
alkoxycarbonyl, (C;-C,)-cycloalkyl-(C,-C,) ~alkoxy-

25 carbonyl, {C;-C,) ~cycloalkoxy- (C,~C¢) ~alkoxy-
carbonyl, |

(C,-C,,) ~alkylocarbonyloxy, (C,-C,)-cycloalkylcar-

bonyloxy, (C¢-Cy,) -aryloarbonyloxy, (C,-Cy¢) -

aralkylcarbonyloxy -cinnamoyloxy, {C,-C,,) -
30 alkenylcarbonyloxy, (C,-C,;)-alkynylcarbonyloxy,

(C,~-C,,) ~alkoxycaxrbonyloxy, {C,;-C,;) ~alkoxy- (C;~

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

oxy, (C,-C;¢) ~aralkyloxycarbonyloxy, (C,~C,) -cyclo-

alkoxycarbonyloxy, (C,-C,,) ~alkenyloxycarbonyloxy,
35 (C,-C;,) ~alkynyloxycarbonyloxy,



sul finyl, (
car bonyl, (
e

Cerr]-Cerr]) -alkylsulfonyl, (qerrW
Cerr]-Cerr]) -al koycarbonyl, carbanoyl
(err]-Cferr]) -alk

S Tt e PSR | [T

cycl oal kyl car banoyl , phenyl, benzyl, phenoxy, Penzyl oxy,
NR[err] Rl err], pheyl nercapto, phenyl sul'{ggyl. .
phenyl sul finyl, sulfanmoyl, N ((err]-Cerr]) -alkylsul-

fatrmyl | IOr N, N-di - ( & ﬁ#ﬂ-kb -d‘iwiﬂﬂft Rildbamc¥l, N,N-di- (c,t |
optionally carries up venention i cal or
di fferent substi tuent ﬁ rﬁﬁfﬁﬁcgrﬁ& rT gd (zi‘éj géén chr%%*'ng?'oms of

t he aral kyl oxy radi Caparbmyl, N.N-dimlﬂgd%eﬁcmwmln[ B err]]
and/ or - CH=CR- c,-F L@,@,&{ﬁi& t g chain

:Q[Serr] éna R err] orogfdé‘gp:]a ﬁﬁ"%ﬁﬂe{f @n?&’ Mﬁ’f&%}?@y Wnergoo

3C¢d -mlEyrN-((C,~-C,) - cycloaﬂd:yri.-tbget-ﬂeb Wi th

the pyridine or pyridaikxgh)carbamoyl, N- (+) SEHYdrGat{GEY1dartiatityy Ne
ring, a quinoline rin

Rlerr] is, if Qis a&)ﬁ&t‘?ﬁ)dﬁW&wrﬂwa Loarbands 1"“5
~mne, or, if Qis O or{CyRS,)aabylcatbamoyl, - N-(C,-C,,) -aralkylcarb-
10 - amoyl, N-(C,-C,,)~-alkyl-N-{C-Cy)-arylcarbamoyl,
N-(C,~C,,) ~alkyl-N- (C,~-C,y() -aralk_ylcarbamyl, N-
((C,-C,,) -alkoxy- (C,~Cyo) alkyl) caxbamoyl, N-((C,-
Cy¢) ~aryloxy- (C,-C,,) ~alkyl) carbamoyl, N-((C,-C,,)-
aralkyloxy- (C,~C,,) ~alkyl) carbamoyl, N-{(C,-C,,)-~
15 alkyl-N- { (C,~Cy,) ~alkoxy- (C;-C,,) -alkyl) carbamoyl,
N-(C;-C,,) ~alkyl-N- ( (C(~C,,;) ~axryloxy- (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 repiaced by O, 8, N-
(C,~C,) ~alkylimino, N-(C,-C,)-ocycloalkylimino, 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,

20

a carbamoyl radical of the formula IX

in which

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

s is 1, 2, 3, 4 or 5, and |

T 4is OH, OR or NR'R'", where

25

30 R’, R" and R™" are identical or different and are

hydrogen, (C¢~Cy,) ~axyl, {Cy-C,,) ~aralkyl,



unbranched (Cferr]-Clerr]) -alkyl radical, which can
Ffain up to 3 GCnultiple bm%ds——&n—unsubsu_t_uted
radi cal of the formula

erryterel 'a (Cerrl- ot er dlHAHTHBHIHIN: -

sat yr gt ed” f1 uoroalk?/
]

(G oy 2EFER Wy
;
|n t he al kyl chai n, od'

or a heteroar’yl al kyl radi cal"

err]) -aralkyl radi cal, which cantcomntasn up to
het er oar yl
mhere t hese radicals

are suba _by..qde or - " mor roup
hydr oxyl, fluorine, 10 (c =Cs) 'H'k? né, cyano‘ d? oégge :Eﬁpgl
carboxyl, (Cerr]- (+) ~dehydroalyiatvl),. 3| k%‘c-) -alkoxy (cx'cn)‘

(err]-Qerr])-cycl oal kxdllq(ﬂ er(d,- r-h]r)tlﬁ:)&dy@ﬁ(bk ) -al.l:yl. (Ce-

oyl (qerd Gern -l "q?e“erl ?ﬂ'%\mﬁf 9 rﬁw%i??ic"
Ciq

derr]) -&lkyl, ((err]- GPM#?!)&J@};/ kﬂp?ylabkoxy 15

(qerr]-derr]) -cycloal kptiddtd Bly st iduted! (o/c,.0 +Co#r])
-al kozy, (dJerr]-Cerr]) -cycloal koxy ( err] Cerr])
-al koxy- (Cerr]- C[err]) - al koxy (derr]-derr])-aryl,

(err]-derr]) -aralRngnd. Btf[aqgen@u@;e-a-lmm. in which a CH,
group can be replaced by O, 8, 80, SO,, N-
acylamino, N-(C,-C,,) -alkoxycarbonylimino, N-
10 (C:-C,) -alkylimino, N- (C,-C,) -cycloalkylimino,
" N-(C,-C,) -cycloalkyl- (C,-C,) ~alkylimino, XN- (Ce-
C,;) ~arylimino, N-(C,-C,)-aralkylimino or N-
(C,-C,) ~alkoxy- (C,~C¢) ~alkylimino, and h is
£fxom 3 to 7, .

15 carbamoyloxy, N- (ct-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,y,) ~arylcarbamoyloxy, N-(C,-C;,)~-alkyl-N-(C,-

20 Cy¢) ~aralkylcarbamoyloxy, N-((C,-Cyyp) -

' alkyl)carbamoyloxy, N-((C,-Cy,)-aryloxy=-(C;~Cy,) -
. alkyl) carbamoyloxy, N-((C,-C,,) ~aralkyloxy- (C,~

Cye) ~alkyl) carbamoyloxy, N-(C,-C,,)~-alkyl-N-((C,-

C,,) ~alkoxy- (C,-C,,) ~alkyl) carbamoyloxy,N- (C,~C,,) -

25 alkyl-n-((c,-c“)-arylox_y-(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,

30 (C,-C,,) ~alkynylamino, N-(C(-C,,)-arylamino, N-(C,-
Cy;) ~aralkylamino, N-alkyl-aralkylamino, N-alkyl-
arylamino, (C,-C,,) -alkoxyfani_no, (C,~-C,,) ~alkoxy-N-
(c;-cn) 'alkylmo'

(C,-C;,) ~alkanoylamino, (C,-C,)-cycloalkanoylamino,

35

(C¢~Cy,) -aroylamino, (C,-Cy)-aralkanoylamino, (C,-



(derr]-derr]) -
(Jerr]-dqerr]) -

al kynyl, (Cerr]-Cerr]) -al kowﬂq——ﬁ*ﬂ’ﬁ"'-al koxy-
(qerr]- C[err]) alaLE%y(C[err] Cerr])-al koxy-((J “L“L “‘“\m‘“

rr])- Cerr])
Clerr])-aryloxy, (Cerr]-Cerr])- ylroxy, -
aryloxy-(Cerr]-Cerr]) -alkoxy, (Cferr]-Clerr])-aral koxy-
al koxy, (Cferr]-{erl]pggydroxyal kyl,

| kyl carbonyl, (Cerr]-Cerr])- cycloal kyl carbonyl 25

! glr)lélox r bon iq.ﬂe‘f]r-cg)e yctabﬁ r C[err]) -
{ al koxycarbg_rlL C[er ?‘C%fe ‘ﬁ/ Jar%oxﬁ%ibo é'oé%' ?"l

(q.eci,]) -@[zsmlq-)&-dy-‘emal koxw&m c‘t"cu) -aral-

(Qerr]-Clerr]) -al ke u:gl ) eh % Tan@h®), 1) - 30

al kynyl oxycar bonyl ,
al koxycar bonyl ,

(C[err] -cycloalkyl (Clerr]-Clerr]) -
(Clerr]-Clerr]) -alkyl carbonyl oxy,

(Jerr]-Gerr])- cycl 6@&{4Gsh) -alkanoylamino- (C,-Coardikkyld oxy, (C;-C,) -
(derr]-derr]) -aryI

Poavkaxidylahiad! (¢,-G PLal )- -
S e oo e T T

- al kyl car banoyl ,

10

15

20

25

30

35

-(Cy=
NS X<3Xkyl, Gimings(C,ePodlomlipl, N-(C,-C,)-alkyl-
amino- (C,-C;) ~alkyl, N,N-di(C,-C,,)-alkylamino-
(C,-Cy,) -alkyl, (C,-C,) ~cycloalkylamino- (C,-C,,) -
alkyl, (G,-C,,) -alkylmercapto, - (C,-C,,)-alkyls-
ulfinyl, (C,-C,,)-alkylsulfonyl, (C,-C,,)-axryl-
mexrcapto, {(C¢-C,,) ~arylsulfinyl, (C.-C;,)-aryl-
gulfonyl. (C,-C,¢) ~aralkylmercapto, (C,~Cye) -
aralkylsulfinyl, (C,-C,)-aralkylsulfonyl, (C,-
C;,) ~alkylmercapto-(C,-C¢) ~alkyl, (C,-C,,)-alkyl-
sulfinyl- (C,-C) -alkyl, (C,-C,;) ~alkylsulfonyl- (C,~--
C¢) -alkyl, (C¢-Cya) -axrylmercapto- (C,~C¢) ~alkyl,
{C¢-Cyy) ~arylsulfinyl- (C,-C;) -alkyl, (C.-C,,) -aryl-
sulfonyl- (C;-C;) -alkyl, (C,-C,) -aralkylmercapto-
(C,~C,) ~alkyl, (C,~C,,) ~aralkylsulfinyl- (C,-C,) -
alkyl, (C,-Cy)-aralkylsulfonyl-(C,-C,)-alkyl,

sulfamoyl, N-(C,-C,,)-alkylsulfamoyl, N,N-di-(C,-
C;o) ~alkylsulfamoyl, (C,-C,) -cycloalkylsulfamoyl,
N- (C,~C,,)} ~arylsul famoyl,

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,-
Cy¢) ~aralkylsulfonamide or N-((C,-C,,)-alkyl-(C,~-
Cy¢) ~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,



car banoyl , NN- di cyclo- ((err]
(derr]-derr])

al kyl'i m no,

10

15

20

25

30

35

z:rggpf :

aI kyI ) ar bam)yl ,
ar bamoy

al kyl) car barmyl

can be repl aced by O, exwelp

Cerr]) -cycloal kyli m(ﬁ OF-alliydrrc; L& Qr-allkoxgy,C| qd kgziy éﬁﬁﬂkﬁerr]) -

rr]

N ((err]

aral kyl i m no,

and h i

-al kyl - N (C[err
((derr]-derr])-cycloal kyl - ((J
C[err}) -aIkyI

er r Fadcy dﬁz"c(a
o

err]
_C[e
e

rrl]

o] al kyl car banoyl, N
] ) - cycl oal kyI car banoyl ,

) -
r]

s A mrmmmr i,
al kyl -

- ar yI car bam)yl

N (+) -dehydroaai y}czca:{barri)gll
r err -

er r - a ‘ﬁ-a‘(ia% ‘éfékeg arﬁH<i car - %
T‘]"')) -gycloalkoxy,
((d,GE er.r)] -yl ahrkvirdxy{ ¢Crey)) CelHoxy,

eﬁ ﬁﬁ“ﬁ%ﬁ“—‘é%ﬁ#ﬁsrgtpqer ey

mfégi'] 22} TBRIKOXV (S ayadaglkyls
f 133;}5%%&' '(8,08,) 2hakya( 9 ¢ {6 ) Lelreto-

alkyloxy- (c,-c.) -alkoxy- (C,~C,) -alkyl, . (C;-C,)-
cycloalkoxy- (C,~C,) ~alkoxy- (C,~C,) ~alkoxy, (c,-
C,y) —aryl, (C,-C,.)-aralkyl, (C,-C,)-alkenyl, (C,-
C,,) ~alkynyl, (C,-Cy)-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,,)-axyloxy, (C,~Cy)-aralkyloxy, (C,-
C,,) ~aryloxy- (C,-C,) ~alkoxy, (C,-C,,)-aralkoxy- (C,~
C,) ~alkexy, (C,-C,)-hydroxyalkyl, (C,-C;) -aryloxy-
(c,-¢,) ~alkyl, {C,~C,) -~aralkoxy- (C,-C,) ~alkyl, (C,~

. €;,) -aryloxy- (C,~C,) ~alkoxy- (C,-C,) ~alkyl, .('c.,-c',,) -

aralkyloxy- (C,~-C,) ~alkoxy- (C,-C¢) ~alkyl,
-O' tm‘_] :-C,H(“,l.', F’, -OC?,C]. 'l -mrg‘ml I}

(C,-C,,) -allqr%l-.canboﬁyl. (c,-C,) ~cycloalkylcarbonyl,
(C¢-C,;) ~axylcaxrbonyl, (C,-C,,) -aralkylcarbonyl,

(C,~C,,) ~alkoxycarbonyl, (C,-C,;)~-alkoxy-(C,;~C,,)~
alkoxycarbonyl, (C.-C,,) ~aryloxycarbonyl, (C,~C,¢) -
aralkoxycaxrbonyl, (C;-C,) ~cycloalkoxycarbonyl,
(C,~C,,) -alkenyloxycarbonyl, (C,~Cy;) ~alkyny-
loxycarbonyl, (C¢-Cy,) -arjrloxy_— (c;-c‘) -alkoxy- '
carbonyl, (C,-C,,)-aralkoxy- (C,~C,) -alkoxycarbonyl,
(C,-C,) ~cycloalkyl- (C,-C) -alkoxycarbonyl, (C,-C,) -
aycloalkoxy- (C,~C) ~alkoxycarbonyl,

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

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



where the radicals V\:hl ch contain an aryl radical

gt ed on the aryl 20 by from1 to 5

can,

for

radi cal s

Yy
Rlerr] is Rerr],

pr
R and R err]

(Jerr]-de
al koxy, (C[err] %err -cycloal koxy (C[err]
* N (Jerr]-Cerr])

zigqewi ?ga i;‘%? loxy, . (C¢-Cy)-
Jrft’élﬁr ng o NRE;dmg-Fglkyloxy-

ori ne, cyano, Ctrifl uoro- from’"“l’ﬂlﬁ'ﬂﬂ”“"“’
1) -alkyl, -cyc

25

are i demwlm:ydl f(t:g#e,r)t-cgﬂoukoﬁ&arbonyloxy hyagogen,
(derr]-derr])

- -al k !“] MW aI Kk i ¢h
in optionally subs%d"f ute ﬁce by orine, ¥b & f .lmylm%hl ori ne

Rlerr] and R err] are identical
hydro- gen, (derr]-Cerr]) -aryl,
(Qerr]-Clerr]) -aldarndadyl, HAEEL) -a1kyloarbamoyl, N,¥-ai-(c;-

or (Cler§-derr])-al9arben

or different and are

10

15

20

C;2) ~alkylocarbamoyl, N- (C;-C,) ~cycloalkyl-
carbamoyl, N,N-dicyclo-(C,-C,)-alkylcarbamoyl, N-
(C,~C,,) ~alkyl-N- (C,-C,) -cycloalkyloarbamoyl, N-
((C3-C,) ~cycloalkyl- (C,~C,) ~alkyl) carbamoyl, N-(C,-
C,) ~alkyl-N- ((C,-C,) ~oycloalkyl- (C,-C,) -
alkyl)carbamoyl, N-{+)-dehydroabietylcarbamoyl,

N- (C,~Cy) ~alkyl-N-(+) -dehydroabietylcarbamoyl, N-

(C¢~C;3) ~arylocarbamoyl, N-(C,-Cy) ~aralkyl-
carbamoyl, N=-(C,~-C,,) ~alkyl-N- (C;~Cy¢) ~aryl-
carbamoyl, N-(C,-C,,) -alkyl-N- (C,-C,¢) -aralkyl-
carbamoyl, N-((C,-C,¢) ~alkoxy- (C,;-C,,) ~alkyl) -
carbamoyl, N-((Ce~Cy,) ~aryloxy- (C,;~C,y,) -
alkyl) carbamoyl, N-=((C,«Cyc) ~aralkyloxy- (C,~Cy,) -
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;3-C;,) ~alkyl-N-((C,-C,,) ~aralkyloxy- (C;~C,y,) -

25

30

35

alkyl)carbamoyl, CON(CH,),, in which a CH, group
can be replaced by 0, 8, N-(C,-C,)-alkylimino, N-
(c,~C,) ~eycloalkylimino, N-(C,-C,) -cycloalkyl- (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,) ~cyclo-
alkylcarbamoyloxy, N- (C,-C,,) ~arylcarbamoyloxy, N-
(C,-Cy¢) ~aralkylcarbamoyloxy, N-(C,-C,,)-alkyl-N-
(C¢-Cy,) ~arylcarbamoyloxy, N-(C,-C,,)-alkyl-N-(C,-
Cs¢) -aralkylcarbamoyloxy, N-((C;-C,,) ~alkyl)carba-
moyloxy,N- ( (C;-C,;) ~aryloxy- (C,~C,,) ~alkyl) ~carba-
moyloxy,  N-((C,-Cy) ~aralkyloxy- (C,-Cy,) ~alkyl) -



-129 - cycl oal kyl , (C[err] Cerr]) -alkoxy- ((Jerr]-Cerr])
-alkyl, (Cerr]-Cerr]) - ar al koxy- (Clerrl-ClerrP—alkyl,

Ee”] qe”]-) _alKanoyi \opt 1 onal 1y substi tutec ||II|II|||||ﬂIII1|I|I|IIHIII

er] );;,mm hl kanoyl or optionally substituted (< éerr]*
- ‘ Rl err] anil' g[err] together are -
er&ly] err [
, (EEBr 7

ich a CH err] group can be repl aced by
oxycar bonyl i

je1lr éhrBanapDuky 1 BO (C,-Cy) -aLiyL-HOX (@)-c{ Fl-¥1roxgl-er 1)
(B} oyl qurbandylody, °, Np(eG -pilygn-’ O T
udi ,(gc;%bmm (%d—lﬁp)amlhtl) carbmoylouy. sS4 s,
with 3-benzyl oxypyri digeg= &tg)a.rbpjgyhluw.aﬂd,.@“) -.:alkylo*# it ceny! ) ani de
and 3-begzyl oxypyri di 3 carboxylic

((Froc- Phg) L- t hr eonyl fg'%' 4 carbamoyloxy |

amino, (C,-C,;) ~alkylamino, di-(C,-C,,) -alkylamino,
(C,-C,) -oycloalkylamino, (C;~C,,) ~alkenylamino,
(C,-Cy,) ~alkynylamino, N- (C¢-C,,) -arylamino, N-(C,-
C,,) -aralkylamino, N-alkyl-aralkylamino, N-alkyl-
10 arylamino, (C,-C,,) ~alkoxyamino, (C,~C,,)-alkoxy-N-
: (C,-Cy,) -alkylamino, '

(C,~C;,) ~alkancylamino, (C,-C,) -cycloaikanaylamino,
(C¢~Cy,) ~aroylamino, (C,~C,¢) -aralkanoylamino, (C,-
Cy,) ~alkanoyl-N- (C,-C,,) ~alkylanino, (C,-C,) -cyclo-

15 . alkanoyl-N-(C,-C,,) ~alkylanino, | (C¢-C,,) ~aroyl -N-
(C,-C,,) -alkylanino, (C,-C;,) -aralkanoyl-N-(C,-C,,) -
alkylamino,

(C,-C,,) ~alkanoylamino- (C,~C,) -alkyl, (C,-C,) -
cycloalkancylamino- (C,-C,) ~alkyl, (C.-C,,)-aroyl-
20 amino- (C,-C,) -alkyl, (C,-C;) -aralkanoylamino-(C,-
. Gy} ~alkyl, amino-(C,~C,,)-alkyl, N-(C,-C,,)-alkyl-
amino- (C,-C,,) ~alkyl, N,N-di-(C,-C,,)-alkylamino-
(C,-Cyo) -alkyl, (C;-C,) ~cycloalkylamino- (C,-Cy,) -

alkyl, :

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

30 R' and R’ or R? and R’ form a chain ([CH,], in which
one or two CH, groups of the chain, which is
saturated or unsaturated by a C=C double bond,
are optionally replaced by '0, 8, 80, 80, or
NR’, and o 48 3, ¢ or 5, and



hydrochl ori de being excepted. 7. A conpound of the formula | as

clainmed in clains 1 to 3 and 6, in which '
o e bond. e o RN,
Rlerr] forma cycle, Nor CRerr],

(Clerr]-Clerr])-alkylene which is optionally substi- tuted
once by hal ogen, cyano, trifluoronethyl

(Cerr]-Cerr])-alkyl, (C[er% C[err])' Fl}&roxyal kyl , (C[e'rb\r] C[err]) aikoxy
or -O [m[err]][eﬁ‘]%g%&i 5‘{ Selh Brv1, (c;-c,) -alxpllS (o e”
t ét R lt'hé - car bon

oo o b oot 0. aoRHKORF=RGe-Ca) SOLFL. (€, Fid mam Loy ,«ggg.m-
L-ami no acid and of |ul:y1, (c‘-cn) -aryDoxgoe|-C,) -alkyl, q
coferr ]+ o kbl S IR mbsdEbaead U663 e,
(Clerr]- C.L,err]) al keny

anoyl or opticnally substituted (C~Cs,) -aroyl,

where

the radicale R' and R® or R* and R°, together with
the ‘pyridine or pyridazine carrying them,
preferxably form a 5, 6, 7, 8-tetrahydroiso-

10 quinoline ring, a 5, 6, 7, 8-tetrahydroguinoline
' ring or a 5, 6, 7, 8-tetrahydrocinnoline ring,
or o
R' and R* or R’ and R’ form a carbocyclic or a
heterocyclic, 5- or 6-membered aromatic ring,
s . 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:
20 Thienopyridines,
. Furanopyridines,
Pyridopyridines,
Pyrimidinopyridines,
Imidazopyridines, '
25 ' Thiazolopyridines,
Oxazolopyridines,
Quinoline, isoquinoline and
Cinnoline,
where quinoline, :lsoquino].:lne or cinnoline pre-
30

ferably satisfy the formulae la, 1b and 1lc

—n

~EPLACEMENT BHEET




- 130 - ' (derr]-derr]) -alkenyloxy ' (C[err] C[err])'

- al kynyl oxy, retinyl oxy, - (( er r}—Cfer+)—-atkoxy=
err]-Cerr -al kyl , err err -

E%err}-g[err}g-al kyIy Eg[err}-g[err}g - al kenyl ox““l“l:ml I“ lmﬂml‘)

al kyl , retinyl oxy- (C[err]-C[err]) -al kyl, (CFerf]-getr]® -

al kynyl oxy- (Cerr]-Cerr]) -alkyl ] C[err]) - al koxy, halogen

cyano, trifluoronethyl, ((err]- C[errﬁ' - hydr oxyal kyl ,

(derr]-Cerr]) -al kanoyl, (derr]-Cerr]) -aral kanoyl, (C[err]-C[err]) -
aroyl, -O [CHerr]][err]-Cerr]Herr]Flerr], NR R[gr‘r‘]

(dJerr]-derr]) - aIkyImercaptR‘ (C[rr]-ﬁtﬂérr])

/ on-‘

-al kyl sul finyl, CEerr]Ré['erB]) -1 al
(derr]- C[err]) aR Imarc pt o, (QRTr]-derr])-
aryl sul finyl), -aryl sul fonyl,
Cerr])-aral kyl rrercapt rr]-Clerr]) -argl‘k'ylsul
(derr]-Cerr]) -any (Cerr]-Cerr]) -ar
Clerr]) -aral kyl oRy,” car

(C[err] Cerr]) -al [ 15
(derr]-Cerr]) -al koxy- RC,)[/err] Cerr]) -al koxycarbonyl, (C[err] derr])
- aryl oxycarbonyl, (derr]-Clerr]) -aral koxycarbonyl,
(derr]- - qgerr]) -cycloal koxycar bonyl ,4 p (C[err]-C[err])
- al kenyl oxy- carbonyl, retinyloxycarbonyl,
(Clerr]-Cerr]) -al kynyl - oxycar bonyl , (C[err] C[err])
-cycloal kyl - (CJerr]-Clerr]) -al koxy- 20 carbonyl

(derr]--Clerr]) -cycloal koxy- (Cerr]-Cerr]) -alkoxy-
carbonyl, (derr]-Cerr]) -aryloxy- (C[erzra]-C[err]) - al koxycar bonyl ,

R R'? REPLACEMENT SHEET
QR* | ‘\Lawmww;j;
Rzz ' <N , . B K
N\N/' _ S

ic

and the subgtituents BR® to R*, in each case inde-

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

R is, i£ Q is a bond, halogen, nitrile or trifluoro-
5 methyl, or, 1f Q is O, 8 or NR’, .a branched ox
unbranched (C,-C,,) ~alkyl radical, an unsubstituted,
saturated fluoroalkyl radical of the formula [CH,],-
CeHae,1-3Fgr 8 (Ce=-Cy¢) ~aryl radical, a {C,-C)-aralkyl
radiéal. a heterocaryl radical or a heterocaralkyl

10 radical, '

where these radicals are substituted by one or more
radicals from the group

" hydroxyl, halogen, cyano, trifluoromethyl, nitro,
caxrboxyl, (C,-Cy,) ~alkyl, (C;-C,) ~cycloalkyl,



(derr]-Clerr]) - r%&p&%&ﬁfﬁ\@[ﬁﬂiﬁ err]) aI koxycarbonyl carbanoyl, N
.(derr]-derr]) -4

crerl) ltytear mw%qi o

(derr]- C[err]) - af k!l rr]) cycloal kylcarbarmy
(dJerr]-Cerr]) -cycloalkyl- ((err] C[igg - al kyl)carbam)yl N- (C[err]-
Cl[Erlr%) -g;l%ll (”Qt_’].\icllj) cycbIRyI (derr]- C[err]) -
a car -C,) = |)kw
(C[)érr]-C[err{) NF%/I k%?"Ei'l ety car ‘bano Ic') gycloal
(Jerr]-derr]) aﬂ?ﬁ?&?b&ﬁﬁ P‘lkY N(C( X9XYe ) é LarRs)|-cyelo-
car lbam))gl 5 N- (ﬁkflbxﬂec{']fu)dmg ég:,N- (GE:W.) @01@11‘?10(%?- C,-
aryl car banoy <@ ) %grr 2aF

b I rr I err 35 ‘
;?lr(y?;rggr §am)yl %r&q err] Ct JQ;@)Y '—'rl {Ca=Ce) -

al kyl-) carbamoyl, Wikgfdler o cte Hsﬂdfy‘-]w‘-c.)-

Al Koy (Cert] .o BT o L Er rJ‘)!#&a‘l‘liw &y ol (Gy-e -
(Clerr]-Cerr]) -alduoxr, ( é’pii)'mlf']) (@rfhoaraletks | - €CerGap) - -

alkenyl, (c,-c,,) -alkynyl, (C,-C,,)-alkoxy, (C,-C,,)-

10 alkoxy- (C;-Cy,) ~alkyl, (C;-C;,) -alkoxy- (C,-C;,) -alkoxy,

' (C,=C,,) ~alkoxy- (C,~C,) ~alkoxy- (C,-C,) ~alkyl, (C-Cy,)-

aryloxy, (Cy~Cy) ~aralkyloxy, (C¢~Cy,) -aryloxy-(C,-C,) -

alkoxy, ., (C,-C,,)-aralkoxy-(C,;~C)~alkoxy, (C,-C,)-

hydroxyalkyl, (&.-Cy)-aryloxy-(C,~C,) -alkyl, (C,-Cy) -

15 aralkoxy- (C,~C,) ~alkyl, {C¢~C,,) ~aryloxy- (C,-C,) -

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

‘lkoxy- (C,_-c‘) "‘1ky1' -O- [CR,_] “anu!.’..”r" ) -OC!’,CI.
-OCF,-CHFC1, )

(C,-C,,) ~alkylcarbonyl, (C,-C,) ~cycloalkylcaxbonyl,

20 (C¢=C,,) ~aryloarbonyl, (C,~C;¢) ~aralkylcarbonyl,
cinnamoyl, (C,~C,,) ~alkenylcarbonyl, (C,-C,,) ~
alkynylcarbonyl,

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

alkoxycarbonyl, (C,-C,,) ~aryloxycarbonyl, (C,-C,,)-~
25 aralkoxycarbonyl, (C,-C,)-cycloalkoxycarbonyl, (C,-

C,;) -alkenyloxycarbonyl, (C,-Cy)-alkynyloxycarbonyl, |

(C¢-C,,) ~aryloxy- (C,~C,) ~alkoxycarbonyl, (C,-Cy¢) -

aralkoxy- (C,-C,) ~alkoxycarbonyl, (C,-C,)-cycloalkyl-

(C,-C¢) ~alkoxycarbonyl, (C,-C,)-cycloalkoxy-(C,-C,)-
30 alkoxycarbonyl,

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

bonyloxy, (C.-C,,)-arylcarbonyloxy, .(C,-C,)-aralkyl-
carbonyloxy, cinnamoyloxy., (C;~Cy,) -ill:eny].car-
bonyloxy., (C;~C,;)-alkynyloarbonyloxy,

35 | (C,-C,,) ~alkoxycarbonyloxy, (C,-C,,)-alkoxy- (i:,-cu) -



. 131 - al kyl') carbamoyl, N (C[err]-Cferr])
-alkyl-N- ((C[err]-Cerr]) -aral- \k%
(derr]-Cerr]) -alkyl) carbanoyl, or COCH e [er

whi ch CH b I d by O, S N— '

2205 S b e o AW
5 C[err]) -cycloal kyl - C[erri‘?:[err]) -al kyl i m no,
(derr]-derr]) - }ay Timnmo, N (Jerr]- C[err])

-aralkylimo or ,(‘?Lfé ryloxycarbonyloxy. (c,-
al kox err err m no and | s T 6
V\hereyag;:l[ |n] suqbs?!l‘ TRE ﬁf&i REPORYLOXY 1o f Rﬁ]e tCs “cycloalkoxycar- for
Rlerr] and R err] bonyloxiy, (C,-Cif)-axkkenyikbxcarbonylexyient(C3al;dr-
different and are n, hal ogen, err]-Cerr
“alkyl, (Clerr]- cf'yﬁrﬂ’}] oXyparbonylofyy’ (Qerri-derr])
[CH[err]][err] Cerr]Herr]Hal[err], (dJerr]-Cerr]) -al koxy-

Eg[[er r% - ger r% g mmyzqm@-q,ehnnnuqum-}wf €C,~Fl,)-al koxy,
err]-Cerr -

k
(derr]-derr]) af% lcarbw f]u (c?? araﬁ g’)%]f erry- C?)é)r/r])
-cycl oal kyl , (C[éi'-ﬁ’c@-?eﬂ cha-iwlcar 1, = (Cy=Cyp) G%NAA

(Clerr]-Clerr]) -algky. J.c qloatkﬂc;x

| oal k I Kk | pal kyl -
cist [ erart ] or AR e )u&#&f’a y
(derr]-@Perr]) - cycloal = (C,~C,) -alkyldidasbpmoyle| er ']'
-lc%:cloal kyl - (] er abietg o, (C[ﬁ-r(é,- )?Liikyx-x-m-?&ehyd:o
al koxy,

P G S W b b, -
C,¢) ~aralkylcarbamoyl, N=-(C,~C;,) ~alkyl-N- (C,-C,() ~
arylcarbamoyl, N-(C;-C,,) -alkyl-N-(C,-C,,) -aralkyl-

15 carbamoyl, N({(C,-C,,) -alkoxy- (C,~C,,) ~alkyl) carbamoyl,
. N-((C¢-Cy) -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,~C,;,) -
20 alkyl) carbamoyl, N- (C,-C,,) ~alkyl-K- ( (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,)-
CYCJ.O‘J-W]-' (C;-C.) -‘1”1’.“130: N~ (cg"cn) 'mlh’.nOl
25 N-(C,-C,,) -aralkylimino oxr N-(C,-C,)-alkoxy- (C,~C,)-
' . alkylimino, and h is from 3 to 7, or by

i e

a carbamoyl radical of the formula II . REPLA@EM%}T %Hﬁ: ; %
i3 4
[ : 27 FEBWY | |
oy ] x W |
‘-CO—-NR"')&“/ e | (11D —
L 0 Jd S
in which

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



| Kyl ke keperT - -al k -
?qgrr](g[[g;”)cger ])\,_czw;_ gi;qm Cerr]-Cerr]) -alkoxy

. alkyl, NRerr]Rerr],
(derr]-derr])-al kyl yercap

| kyl sul finyl 2y ‘995 i ﬂe”| L —
a i nyl or edr a on e
st it l it (IR -
arylsulfonyl, (defgr]-Cerr]) -aralk rcapto (Clefr]&Clterm
aral kyl sul finyl, - rgﬁ'fyl'sul fonyl ,

bstituted | kyl -
ajefri)u Sral((k:g?(;rl’ g?’ ) }/]?er éqgﬁ&](chre;]r]%:[e?r]g/ aﬁ;(l:l[g:(;/]-
(err]- R°C¥8r¥]9 xy (Cderr]-derr]) -alkyl,
(Clerr]-Cerr]) aral kyloxy (C[err] C[err]) - al koxy-
(derr]-Cerr]) -a kyI

- ( o aentls¥ial e
| Kyl “‘%'EE&
E:[CF ;H qa{a?rﬁ/ O)gm g[#yoseqeﬁ;-‘; =br¢ngoglﬂ£erdﬁ erm y >
radical cagries by 1, 4 @,-e,) loalkyl,

di f f er ent substltuents.:{I e:ﬂ Bﬁ ﬁrou%dh%ﬁ*l (*"de?&°‘b"°f-l'1r

hal ogen, cyano, nitro rf1) ""’-"11‘“‘? (C,-
alkyl, (C[err]-Clerr] )C.) ahkkyil (Qﬁpe{)ﬁm-)(QdeWkay CyCpkrr] -
d er r] )

- al koxy, al¥ddoyy,| - A Speidnapiyenybaiiftituted  (C,-Cy) -
aralkanoyl or optiocnally substituted (C,-C,,)-
10 aroyl, oxr '

. R* and R* together are -[CH,],, in which a CH, group
: can be replaced by O, 8, 80, ‘804, 'N-acylimim. N-
(C,-C,,) ~alkoxycarbonylimino, N-(C,~C,)~-alkylimino,
N- (C,-C,) ~cycloalkylimino, N-(C,-C,)-cycloalkyl-

15 (,-C,) ~alkylimino, N-(C,-C,,)-arylimino, N-(C,-
Cy) -aralkylimino or N-(C,-C,)-alkoxy-(C,-C,)-
alkylinino, and h is from 3 to 7, or by

duMlm. N=- (C,~Cy,) -alkylca:buoyloxy; N.N-ai-
(C,-C;,;) ~alkylcarbamoyloxy, N- (C,~C,) ~cycloalkyl-
20

carbamoyloxy, N- (C¢-C,,) ~aryloarbamoyloxy, N- (C,~Cs¢) -
aralkylcarbamoyloxy,  N-(C,-Cy,) -alkyl-N- (C,-C,,) -
arylcarbamoyloxy,N- (C,-C,,) ~alkyl-N=- (C,-C,,) ~aralkyl-
carbamoyloxy, N- ((C,-C,,) -alkyl) carbamoyloxy, N-{(C,-
Cy,) ~aryloxy- (C;-Cyy) -alkyl)carbamoyloxy, N- ((C,-Cy) -
25 . aralkyloxy- (C,~C;,) -alkyl) carbamoyloxy, N-(C-Cy)-

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

30 amino, (C,-C,,)-alkylamino, di-(C,-C,,)-alkylamino,

: (C,~C,) ~cycloalkylamino, (C,-C,,)-alkenylamino, (C,-
Cy,) ~alkynylamino, N-(C,-C,,)~-arylamino, N-(C,-C,,)-
aralkylamino, N-alkyl-aralkylamino, N-alkyl-aryl-
amino, (C,-C,,)-alkoxyamino, (C,-C,,)-alkoxy-N-(C,-

3s C,,) -alkylamino, |



- 132 - R'E5’“~113‘\%¥‘335§W@-§HfW]_p[err]C[err]H[err]F[rtt] -OCF[err]d,
-O-CFerr]-CHFA (C[errj-qerr])‘- al kyl nercapt o,

(Gerrl-Gerrl) - iyt cor E’Eﬁi{” cotc] AR IR

al kyl sul fonyl, (J

al koxycar bonyl , - Cerr]-Clerr]) -al
carbanmoyl, N, N-di}- (Cferr]- C[err]) a,lkﬂ;a_[barmyl (C[err] C[err]) -
al kyl car bonyl oxy, (q errr=ererty -cycl oal kyl car bam)yl

pﬂeny: , bentzyl y.ummhmnr:, NR[e;-lld,R[-eiraloalkanoylanlino. \
enyl ner capt o, 12 Akgny! s su

FC[e%lr]-C[elror]) ﬁg{ or ) ‘(#’ 1% -aralkanoyl érr]&%rerr])

- al kyl sul f anoyl bmw ¥a ?1‘&0’@1"?1‘“1‘0 (ct'tF ~gyolpe

abovenent i oned i dmw;p.m.d(d‘f.q‘gmg1ky1mo, (c - BSPIN-S(C, and t wo
adj acent carbon at8

| Kyl dical %t h
‘carry a chain aikylm?d—!f%‘r' 1 WO %Fég!il- % ree;

CH err] group 15 -amino, of the chal nin optionally repl aced by 0, .S
SO, SJerr] or NRlerr], R[err] and Rlerr] or
Rl err]

err] oo Berr ] S84 R R LR el ™. S ovsias s ne”

or, if Qis 0 20 alkanoylmino-lﬁ-%ﬂs%lanc(ﬂe-ec,g) -anbyleming- ((:1

(C[e”l Clerr]) -abkwl.nmrt %%h e or
ip Qr ,an unsu u uor
radl cal 3P the forARARO- FCJ—TF!@*?? Cfér‘F}T—ffteHT%‘%i a Y

alkyl, N,N-di (c,-c,.) ~alkylamino-~ (C,-C;,) ~alkyl, (C,-
C,) -cycloalkylani.no (C,~Cy) ~alkyl,

- {C@y=Cyp) ~alkylmexcapto, (c,-c,,) -alkylsulfinyl, (C,-
C,,) ~alkylsulfonyl, (C,-C;;)-arylmercapto, (C,-C,)-

15 .  arylsulfinyl, (C¢-Cy,) -arylsulfonyl, (C,-Cy) -
' aralkylmercapto, (C,-C,,)-aralkylsulfinyl, (C,-C)-
aralkylsulfonyl,

sulfamoyl, N-(C,~C,,) ~alkylsulfamoyl, N,N-di-{(C,-C,,) -
alkylsulfamoyl, (C,-C,)-cycloalkylsulfamoyl,
20 N- (C¢-C,;) ~axylsul famoyl,
' N- (C,~Cy,) -aralkylsulfamoyl,
N- (c;-c‘.) ~alkyl-N- (C¢-C,,) -arylsulfamoyl, N- (C,-C;.) -
alkyl-N-{C,-C,,) -aralkylsulf_amyl.
(C;-C,,) ~alkylsulfonamido,
N- ( (C,-C,,) -alkyl) - (C,~C,,) ~alkylsulfonamido, (C,-Cy,) -
aralkylsulfonamido ox  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
‘30 radicals f£rom the group: )
hydroxyl, halogen, cyano, trifluoromethyl, nitro,
carboxyl, (C,-Cy,)-alkyl, (C,;-C,)-cycloalkyl, (C;-C,)-
cycloalkyl- (C,-C,,) ~alkyl, (C,-C,)-cycloalkoxy, (C,-
C,) ~oycloalkyl- (C,-C,,) ~alkoxy, (C;~-C,) ~cyclo-
35 alkyloxy- (C,-Cy,) -alkyl, (C,-C,) -cysloalkyloxy- (C,-
C,;) ~alkoxy. (C,-C,)-cycloalkyl-(C,-C,) -alkyl- (C,-C;) -

25



o ot e v et ey

BARTERSE I i iyl (Qerr]-Clerr]) -al koxy-
. _ | koxy- ((err]-Cerr]) -alkyl er—a—
-[CI—I[err]][err]-'[O][er?]- err]

d- e

. ! err]-E [T L
E is a substitut : f the =toernmula"F % [*err]
-133- 3 or a ((Jerr]l{Cergdg ~cycloal kyl radical, where
Vis 0, 1, 2, 3, 4, 5 or 6, winmoOor 1, andt is 0, 1, 2 or
3, with the restrialkexyt hat (C;=€,)nadycloalkyl- (C,-C,) eaflladbxyo(@ ) w is 1,
and Rlerr], Rerrlafidd)] (@,56)] feid&lky1oxy- (C,-C,) ~-alkoxy- (C,-C,) -
alkyl, " {Cy=C,) ~cycloalkoxy- (C,-C,) ~alkoxy- (C,-C,) -
alkoxy, (C,-C,)-aryl, (C,-C,¢)-aralkyl, (C,-C,,)-
5 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¢-Cy,) -axyloxy- (C,~C,) ~alkyl, (C,-Cy) -

. aralkoxy-(C,-C,) -alkyl, (C¢-C,3) ~aryloxy- (C,-C,) -
alkoxy- (C,-C,) -alkyl, (C,=Cy,) -aralkyloxy- (C,-C,) -
alkoxy- (C,-C¢) -alkyl, -O-([CH, 1,-CHiye1.F,s -OCF,CL,
-OCF,-CHFC1,

Cerr]) -al koxy-
(Cerr]-derr])

radi cal of the fdr

e

10

15 (C,~Cy;) ~alkylcarbonyl, (C;~C,) -cycloalkylcarbonyl,
(C¢~Cy,) ~aryloarbonyl, (C,-Cy) -aralkylcarbonyl,

(C,-C,,) -alkoxycarbonyl, (C,-Cy,) -alkoxy- (C,~Cy,) -
alkoxycarbonyl, (C-C,,) -aryloxycarbonyl, (C,-Cy)-
aralkoxycarbonyl, (C,-C,)-cycloalkoxycarbonyl, (C,-
C;.) ~alkenyloxycarbonyl, (C,-C,,) ~alkynyloxycarbonyl,
(Ce-Cy,) ~axyloxy- (C,-C¢) ~alkoxycarbonyl, (Cy~Cy¢) -
aralkoxy- (C,~C,) -alkoxycarbonyl, (C,-C,)-cycloalkyl-
' (C,-C¢) -alkoxycarbonyl, (C,-C,) -cycloalkoxy-(C,-Cq) -
alkoxycarbonyl, .
(C,-C,;) ~alkylcarbonyloxy, (C,;-C,) -cycloalkyl-
carbonyloxy, (c,-c,,) ~arylcarbonyloxy, (C,-Cy) -~aralk-
Ylcarbonyloxy, cinnamoyloxy, (C,-C,,;) -
alkenylcarbonyloxy, (C,-C,,)-alkynylcarbonyloxy,

20

25

(C,~-C,,) ~alkoxycaxbonyloxy, (C,-C,,) -alkoxy- (C,-C,,) -
alkoxycaxbonyloxy, (C¢-C,,)-aryloxycarbonyloxy, (C,-
C,¢) ~aralkyloxycarbonyloxy, (C,-C,) ~cycloalkoxy-

car_:bonyloxy. (C,;~C,;) ~alkenyloxycarbonyloxy, (C,-C,,)-
alkynyloxycarbonyloxy,

30

carbamoyl, N-(C,-C,;,) ~alkyloarbamoyl, N,N-di- (C,-Cp,) -

35 alkylcarbamoyl, N- (C;-C,) ~cycloalkylcarbamoyl, N,N-



' ; f t d h
hal ogen, cyanoa n“%&*ﬂt ls‘ﬁ%ﬁgnbt ﬁ;fn aC[ner?]r eC[ %;ir agen

-
«_alolfyl[ o erE]C][[ere | C[qe_;gg)wﬁ} Eﬁnm C[ err] C[ éﬂ!ﬂﬂlm’ﬂﬂﬂwﬂll

(derr]- Clerr])t-gl kyl rrercapto

(dJerr]-Cerr]) hyuruxyouT\yl,- ‘ prr]sGgxrrd) - 10 al koxy
(derr]-derr]){-al kox r]-Clerr]) -al koxy- (C[err] derr]) -
alkyl,  (derr] "q‘a‘ﬁy!m@%ﬁc alkyloarkioyl] - CRer(G,)rC, l-alkyduN-

R R e i Pt ey
N, N-di- (Cerr]- qg‘hﬂ- - ﬁyﬂ 8*' ngcrém)'“'ér‘sn&)- 15
gﬁlr gflmr)lgl \A?:)fnhn;scmlouﬂmly(%) +alkyl) 6grbamoyl ., -;g[(-l-r r:]:dtqdnaq_.)e

- al koxy, (der r;:? * ?%%#oal k car(gé ‘y’-a]T\'IE-Yl & W
(Jerr]- C[err]) B'&Y%?Frb%f] éré Fe1Gu) 2a5yIcarbamey}, N-(C,-

(derr]-derr]) - €)-aralkyloarbambyil,car bRAYEDIGL,) -ammw-(c.-banzyl
phenoxy, + 20

, XY, er
anilino, N arylcagﬁ%?hyl ani :?Eh é“ﬂﬁi%} t%‘s) #Hﬂggul fonyl ,
phenylsul finyl, Sachameyl, N Ned(GyFas) 'eill]‘PKYa'I (G:l -Cy) ‘31
tsul fagoyh.oO{ N, Bkgutu@i[ﬂyi.cgﬁrn]-)((cal-éy S-llé;amw, (C[~Cy,) -alkyl)-
wo adj acent substi et her, a _ _
[CHerr]-][err] or *&E&ﬁg g?(ﬁa 15 6?‘3’ o (€1-Cyp)
the chain is optiomadkyl )mlbylla(ﬁ-cﬁb-&W!\rﬂj-“crc“) -llm
e e
ubstitu su
from the above grmﬂfﬁm "iiﬂ') carbamoyl, N'(ci 0)" Eﬁyﬁ ﬂ
15 ((C,=-C,¢) -a:alkyloxy- (C,-Cy0) ~2alkyl) 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,) -cycloalkyl- (C,-C,) ~alkylimino, N-(C-C,,)-
arylimino, N-(C,-C,;)-aralkylimino or N-(C,-C,)-
20 alkoxy- (C,-C,) -alkylimino, and h is from 3 to 7,

carbamoyloxy. N-{(C,-C,,)-alkylcarbamoyloxy, N,N-di-

(¢,~Cy,) ~alkylcarbamoyloxy, ' N- (C,-C,) ~cycloalkyl-

carbamoyloxy, N-(C,-C,;) ~arylcarbamoyloxy, N-(C,-C,,) -

aralkylcarbamoyloxy, N- (C,=C,;) ~alkyl-N- (C(~C;,) -

25 arylcarbamoyloxy, N-(C,-C,,) ~alkyl-N- (C,-C,,) -

aralkylcarbamoyloxy, N-({(C,-C,,) -alkyl)carbamoyloxy,

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

((C,-Cy¢) ~aralkyloxy- (C,~C,,) -alkyl) carbamoyloxy, N-

(C,-Cy,) ~alkyl-N-((C,~Cy,) ~alkoxy- (C,~Cyy) ~alkyl) -

30 carbamoyloxy, N-{(C,-C,,)~-alkyl-N-/((C.-C,,)-aryloxy-(C,-

Cyo) ~alkyl) carbamoyloxy, N-(C,-C,,)-alkyl-N={(C,-C,() -
aralkyloxy- (C,~C,,) ~alkyl) carbamoyloxy,

amino, (C,-C;,) ~alkylamino, dai-(C,-C,,)~-alkylamino,
(C,;-C,) ~cycloalkylamino, (C,-C,,)-alkenylamino, (C,-
35 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,-



30

(derr]-derr
-al koxy, 35
correspondi ng

this radl cal
preferabl y then a c@.dl-aakya.inﬂ.ho formul a D
&z (D), or

10

15

20

30

1)

AT

I s benzyl, and
-aryl oxy

radi-cal cong.gnnLng term nal

(C,-C,,) ~alkanoylamino, (¢,-C,) -cycloalkanoylamino,
(C¢=Cy,) ~aroylamino, - (C,-Cy¢) ~aralkanoylamino, (C,;-
C,,) ~alkanoyl-N- (C,~C,,) ~alkylamino, (C,~C,) ~cyclo-
alkanoyl-N-(C,-C,,) ~alkylamino, (C,-C,;)-aroyl-N-(C,-
Cyo) ~alkylamino, (C,-C,,) ~aralkanoyl-N- (C,-C,,) -
alkylamino, '

(C,-C,;) -alkanoylanmino- (C,-C,) ~alkyl, (C,-C,)~oyclo-
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-di- (C;~C,,) ~alkylanino- (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.-Cy)-arylsulfonyl, (C,-C,)-aral-
~ kylmercapto, (C,~Cy)-aralkylsulfinyl ox (C,-C,,)-
‘aralkylsulfonyl, and

is R", provided that Q has the meaning of NR’, where
R’ and R* are idemtical or different and are hydro-
gen, (C¢~C,,)-axyl,” (C,-C,,)-aralkyl, (C,-C,)-alkyl,
(C,-C,) ~alkoxy- (C,-C,) ~alkyl, (C,~C,y,) ~aralkoxy- (C,-
C,) -alkyl, (C,-C,,)-aryloxy-(C,-C,)-alkyl, (C,-C,,)-
alkanoyl, optionally substituted (C,-C,,)-aralkanoyl
oxr optionally substituted (C,-C,,)-aroyl, or

R’ and R* together are -([CH,],, in which a CH, group
can be replaced by O, 8, N-acylimino or N-(C,-
Cyo) ~alkoxycarbonylimino, and

£ dis 1 to 8,
g is 0 or 1 to (2£+1),
x is8 0 to 3,
h is 3 to 7,

Rlerr] is Rerr], provided Q has the nmeaning of NR , where
R is hydrogen or nethyl, and Rerr]

if KRerr] and/or R err] have the neaning of (

groups,

S



| f R[err] and/or R err] have the neaning of (C[err] C[err]) -aral kyl, 5
(derr]-Cerr]) -aryloxy- ((err]-Cerr]) -alkyl, et}

tCrerri—€Cer+

-aral koxy- (Cerr]- Cerr]) -alkyl or ac cal
cont ai ni ng term nal cycl oal kyl groups, ﬁ“’ﬂ%ﬂmn ‘mﬂﬂm
ferably then a radical of the formula Z, R%erry &ndsRlerr] are
identical or different and are hydro--1123 - gen (Cerr]-derr])
-aryl, (derr]-Cerr]) -alkyl, (Cerr]-Cerr]) - _
cycl oal kyl . (d erkielyding )thalpwol(qq JlyCasttive aslibs, (Clerr]-
Clerr]) -aral koxy-ywi{éher 8lp Kaine-2Chak! €67 ] JacH V! QKY-

(()[C):'E ?(r)mal |y substi th:conq'ﬂwdi aﬂl ;; b %&&P};’%%” *‘ -3 kangéﬂ‘r‘"’ﬁr

opt i onal |y substi-ag¥d ((Fmoc-Phg)lutbarecnyd)and idebeing

Rerr] ang Rerr] gk&ephesd! her - [CH err]][err]-, in which a CHerr] group
can be replaced by O N(Cerr]-CJerr])-al kanoyllmno or
N (Cerr]-Cerr]) -alkoxycarbonyllmno and f is1to 8, 20
g inO0or 1 20 (2A+épmpound of the formgula L as claimed in xlaim @,to0 3,
and . N 4hNwR18k 4 _ i ncl udi ng the physiol ogically
active salts, with N

is O, 8, NR’ or a bond,
.X 4is O, : :
10 Y 4s B, or, l wmmayl_sam |
if BR® and R* form a cycle, f
m i 0 or 1. : —

3. A compound of the formula I as claimed in claims 1
15 and 2, '

in which

Q is O, NR’ or a bond, and
X 4is 0.

4. A compound of the formula I as claimed in claims 1
20 and 2, in which

Q_ is 8, and
X 4s O, and
m £509:r:1.

5. A compound of the formula I as claimed in claims 1,
25 2 and 4, in which
Q is 8,
X is O, and
m 1is O.

A compound of the formula I as claimed in claims 1
30 to 3, in which '

~ is O, NR’ or a bond,

is O, |

is ca’- or, if R® and R? form a cycle, N or ck’.
is 0 or 1,

B W MO



25
onyl ) am de
( (Froc- Phg)

8. - A conpound

whi ch

addi tional ly,

cycl e,

t he substi t ueng

an
L-

3- benzyloxypyrldlne 2- carboxyllc aC|d (L-thre-

ne- 2- car boxy

EMENTSHEET hlydr ochl orlde

acid, in particular

D-i soner,

10

15

20

30

35

'Cq3) ~alkylcarbamoyl,
‘carbamoyl, N,N-dicyclo(C,-C,) ~alkylcarbamoyl,

of t he forrrula s clainmed in clains 1”mmmmm“"ﬂﬂm
Q7 1997 Xis G Yis
i f R[er and Rerr] jqﬂa_ - -135-

R LB R

t&ed onca bythﬁWr at':y*ném %Qiiihg:%a\:ﬁl,
(C;~C,) ~alkyl, (C,-C,)-hydroxyalkyl, (C,-C) -alkoxy
or -0- [cg,l =~Celags 1.0 Fgr OF

is -CHR'-, where R® is one of the substituents of
the a-carben atom of an a-amino acid, in particu-

lar of a natural L-amino acid and of its
D-isomer,

is CO,EH,

is hydrogen, (C,-C,,)-alkyl, (C;~C,,)-alkenyl, (C,-
Cye) ~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,,) -alkynyloxy-(C,-
C,) -alkyl, halogen, cyano, trifluoromethyl, (C,-
C,) ~-hydroxyalkyl, (C,-C;,) ~alkanoyl, (C,=Cy) -
aralkanoyl, (C,-C,,)-aroyl,. (Ce-C,,) -axyl, (C,~C,,)-
aralkyl, -0-[CH,), -Cl(s..5Fgr NR°'R®, (cl'cu) -
alkylmercapto, (C,-Cy,)-alkylsulfinyl, (C,-Cy,)-
alkylsulfonyl, (C,-C,;)-arylmercapto, (C¢-Cy,) -

. arylsulfinyl, (C-C,,)-arylsulfonyl, (C,-C.,)-

aralkylmercapto, (C,-C,,) -aralkylsulfinyl, (C,-
Cy,) -aralkylsulfonyl, (C¢-C,,)-aryloxy, (C,-Cy¢)-

aralkyloxy, carboxyl, (C,-C,,)-alkoxycarbonyl,

(C,~C;,) ~alkoxy- (C,~-C,,) ~alkoxycarbonyl, (C¢-C,,)-
aryloxycarbonyl, (C,-C;,)-aralkoxycarbonyl, (C,-
C,) ~cycloalkoxycarbonyl, (C,-C,,) ~alkenyl-
oxycarbonyl, retinyloxycarbonyl, (C,-C,,) -alkynyl-

oxycarboayl, (C,-C,) ~cycloalkyl- (C,-C,) -
alkoxycarbonyl, (C,-C,) ~cycloalkoxy- (C,-Cy) -
alkoxycarbonyl, (C¢~C,,) ~aryloxy- (C,~-C,) ~alkoxy-

. carbonyl, (C,-C,;)-~aralkoxy- (C,-C,)-alkoxycaxbonyl,

carbamoyl, N-(C,-C,,)~-alkylcarbamoyl, N,N-di-(C,-
N-(C,-C,) ~cycloalkyl-

is -CHR[err]-, where R[err]
Lkylene ﬁh&ahbdrs abpEiciaXly [ 8abptari no

Ketr]* and

is.



= T )

B ‘[Q[err] IS hydrogen brom ne, chl ori
s, AT
car banmoyl, N err])-al kyl carb I, N ((Jefr]™ C[err])

al koxy- (C[err]-C[err]) -a carbar@ﬁ/' NN- di - (C[err] Cerr]) -

| kyl car banoyl | &3 @,g
ﬁl— {Cfg:r?nalerr]) -p en gg‘?q‘a&%‘)’ﬁ-— I%[ea) ?err c‘hen |31k P-
car banoy! , N (Ce ?1'?1 )19y 1loalky (%C[% & ]‘ﬂaﬁéﬁﬂqylﬁ
carbamoyl, N (Cerr]NCieg+é) -ﬂkyl-N- ((CQ,G-IU.) -G}ml:c}&lkyler(&d,aldgy -

LT e Lt bt b nenenenrs,
car)l;onyl (C{err] C[E'rﬁ?a)'ccht' oﬂy& °Fh=l-9 }carbamoyl, N-
oxycarbonyl (Clerr]- Cf.'g j ~wy¢l eakhanes bonyln-((e[,ecwaﬁlkirl- 20

cycl oal kyl - (Cerr]- lég%gﬁyle% ﬁﬂ{iﬁ%&rl%g” -

al koxy- ((err]- C[er
al koxycar bonyl , phenoﬂyrbmh] C[ ¥r(f3~Caa: ) -ara
benzyl oxy- ((J err]-Q eadbamdyDyycar mnylc,wieg,L s -&:DHW- (e, - c“) -

ind Rer P, “and one. oANGHD) ShrREL"" “B-(1E-c,0  aryiguny (g, Hipl o)

hydrogen and t he ot henlkyﬂ.acacbhnbyim N-((C,-cu)-aralkyloxy- feouh,) -

?gre(r)?fnc[ felrlrjfgl gfkox?' Q?&?err - cyc 3al )-al -N-((c‘-cﬁ ot

Clerr]) -cycloal kyl - 1220 by H/F Pe;é;/ 'j ulwm&r kyl -

' . N-((C.-cn) -a:yloxy- (C,-Cy,) -a.lky:l.) carbamoyl,

15 - 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,) -cycloalkylimino, N- (C,-C,) -cycloalkyl-

. (C,-C,) -alkylimino, N-(C,-C,,) -arylimino, N-(C,-

20 Cy¢) ~aralkylimino or N-(C,~C,)-alkoxy-(C,-C,) -

alkylimino, and h is from 3 to 7,

B is CJerr]
cyano, ((err]
(Cerr]-err]
- al kenyl oxynetthyl ,

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

R' and R’ are identical or different and are hydro-
25 gen, halogen, (C,-C;,)-alkyl, (C,-C,,)-alkoxy, -O-
[CH,) ,-CHye,1.Hal,, (C,-Cy,) -alkoxy- (C;-Cy,) -alkyl,
(C,-C,) -alkoxy- (C,~-C,,) ~alkoxy, (C,~-C,,) ~alkoxy- (C,-
C,) ~alkoxy- (C,-C,) -alkyl, (C,-C,,)-aralkyloxy, (C,-
. Cy) -cycloalkyl, (C,-C,)-cycloalkyl-(C,-C,)-alkyl, .
30 (C,-C,;) -cycloalkyloxy, (C,-C,)-cycloalkyl-(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;-C,) -
as oycloalkoxy- (C,-C,) ~alkoxy- (C,~-C¢) ~alkyl, NR'R®,
(C,~C,) ~alkylmercapto, (C;-C,)-alkylsulfinyl or
(C,-C,) ~alkylsulfonyl, (C¢~C,2) ~axrylimercapto,



-cycl oal kb~ Clerr]l-Clerr])

ERACERR (AT -
REARY 3 i W] ey oo ol SN

cycl oal *
(Cerr]-Cgrt | kyl rr]- C[err]) alkoxy (derr]-derr])

-cycl oal kyll - %C[?%—é‘e‘r - al koxy- (Cerr]-Cerr])
- , - = Ioalkoxy (C[err] derr]) -

al koxy- (C[err] C[errlc.-@-l) ryletlfisiflar r {Q-Ci))-aSydmulifioayl) F (2,
(Jerr]-Jerr])

(ClLerr]-derr])- aI kox%‘(c;f Wlaxé‘rmf koxy (d'% LL:QE.%M!?.&%

(derr]-Cerr]) -alko Wa"lvkoxyubfﬂ'ﬂwqu e(Ht]'Fu) -
-136- -

| bxy- wim.) taillegl, ( C[(c#buﬂ-uhlkoﬂhe
(Gorr]-Forr]) -aikolpe  @F8L 2yl (&) ]f"*k k*ra?{iﬁi‘?xy
(Jerr]-Cerr]) -al ko*ikYL pH&oS1a) -aralkrloxv- Foegreﬂmcam kyl ,
(Cerr]-derr]) phenunytyl qey=C. ﬂ-ﬂfﬂoﬂrﬁ‘rf(h) euﬁ-azamynxy, k!,
phenoxy- ([ err] - C[err g#’r %ﬂﬂ
Cerr]) -phenyl al kyl o ﬁw is "]d;t![ % Kyl ,
where an aromatic rad|(6a+ G’benlamf- .c radical canyies
i denticalggor differeng su.gb,stg Uf egLSsT 1adntical or different substi-

' tuents from the group hydrogen, halogen, cyano,
nitro, trifiuoromethyl, (C,-C,,)-alkyl, (C,-Cy)-
alkenyl, (c;"cc, 'wkylt (c;"cgg) -alkoxy,
(C,-Cy¢) -alkenyloxy, -O-[CH,),~Celliye,1.F,s -OCF,C1,
-0-CF,-CHFC1, (C,-C;) ~alkylmexrcapto, (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,) -
20 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

25 identical or different substituents, and two
adjacent carbon atoms of the aralkyloxy radical

together carry a chain -([CH,-] and/or -CH=CH-

CHaCH-, where a CH, group of the chain is
optionally replaced by O, 8, 80, 80, or NR’,

1S

30 R! and R? or R? and R® form a chain [CH,],, vwhere o is

3, 4 or 5, or

form, together with the pyridine ox pyrida.::l.ne
carrying them, a cinnoline ring, a quinoline ring
or an isoquinoline ring,

35 R* is, if Q is a bond, fluorine, chlorine or bro-
mine, ox, if Q is O or NR’, a branched or



the group fluori S+ cyano, trifluoro- 10 met hyl ,

(derr] 1, alrba (err] Cerr]) -al kenyl,

al keny! gx{=0r - al koxy, mnI u“““ \H |\]

wi th thd yr|d|n them froma H

8-tetra yroZ?oﬁEﬂnﬁﬁ i ng, Rlerr] is*a br ahched “or
unbranched| (C err]-_ClaL - al kyl - - 127 -~ radical, ((err]-Jerr])
-al koxy-| (CTerr] - C[err] - -hl-kyl or a radi cal of the formula
Z RN

P4 o44-0udd 1RMRIL [Radionti] pbdcly can com- (2)
where E i s a substi tut-,eﬂnnkprﬁd 3 ediccahl €ipléchonds, an unsubstiftytdd a

Lerr] saturated fluorcalkyl radical of the formmla
[CH,) .-Cel 30010 Fgr @ (Cg~Cyq) -axryl radical or a (C,~
Cy¢) ~aralkyl radical, which can contain up to 2
C-C multiple bonds in the alkyl chain, or a
hel:eroa.:yl radical or a hetexrocaryl alkyl radical,
where these radicals are substituted by one ox
more radicals from the group hydroxyl, £luorine,
chlorine, cyano, trifluoromethyl, carboxyl, (C,-
Cyy) -alkyl, (C,-C,)-cycloalkyl, (C;-C,)-cycloalkyl-
- (Cy=Cyy) ~alkyl, (C,-C,)~-cycloalkocy, (C,-C,)-cyclo-.
- alkyl-(Cy~C,;,) ~alkoxy, ~ (C,-C,) -cycloalkyloxy-(C,-
Cy) -alkyl, (C,-C,)-cycloalkyloxy- (C,-C,,)-alkoxy,
(Cy-C,) ~cycloalkyl - (C,-C,) -alkyl- (C,~C,) -alkoxy,
(C;-C,) ~cycloalkoxy- (C,-C,) ~alkoxy- (C,~C,) ~alkoxy,
(Ce~Cy5) ~azyd, (C,~Cy) -aralkyl, (C,~C,,)-alkenyl,
(C,-Cy,) ~alkynyl, (C,-C,,)-alkoxy, (C,-C,,)-alkoxy-
(C,-Cy,) -alkoxy, (C;~Cy,) -alkoxy- (C,~C,) -alkoxy- (C,~
20 C,) -alkyl, (C,-C,,)~-axyloxy, (C,-C,.)-aralkyloxy,
(C¢-Cy,) ~aryloxy- (C,~C;) ~alkoxy, (C,-C,,)-aralkoxy-
(C;~-C¢) ~alkoxy, (C,-C,) ~hydroxyalkyl,
=0~ [CH,~1,-CH 320101 Fgr

10

is

(C,-C;;) ~alkylocarbonyl, (C,-C,) -cycloalkylcarbonyl,
25 (C¢=-Cyy) -~arylcarbonyl, (C,-C,;)~-aralkylcarbonyl,
(C,-C,,) ~alkoxycarbonyl, (C,-C,,)~alkoxy-(C,-C,,)~
alkoxycarbonyl, (C,-C,,) -aryloxycarbonyl, (C,-C,,)-
aralkoxycarbonyl, (Cy-C,) -cycloalkoxycarbonyl,
(C;-C,,) -alkenyloxycarbonyl, (C,-C,,) -
alkynyloxycarbonyl, (C,-C,) ~cycloalkyl- (C,-C,) ~
alkoxycarbonyl, |

30

(C,-C,,) ~alkylcarbonyloxy, (C,~-C,) -cycloalkyl-
carbonyloxy, (C¢-C;,)-arylcarbonyloxy, (C,~-C,)-
aralkylcarbonyloxy,

carbamoyl, N-(C,-C,,) -alkylcarbamoyl, N,N-di-(C,-
Cy3) ~alkylcarbamoyl, N- (C,-C,) ~cycloalkyl-



30 3’ PR or 3 §QerrL-C%err_])l-cycljoal k-\;ll\lln rwﬂw |

or wis 0, an can be 0 or-1, and in ic err,

Rlerr], Rerr], Rerr] and Rlerr] are identical or H“\‘u“mu“““‘\“

‘and are hydrogen fluorine, chlorine, cyano,.

trifl uororreth e err]-Cerr]) -al k-yl:l,za «Cferr]-Cerr]) -alkoxy, 25
Cerr]H err] F er‘r& é’ err]-Clerr] '

| carbamoyl, N,N: gyclgq 1Gs) cpdkylpaz]

] ) (©@,0¢,,) ~alkyl-N- (C,~C,) -eyeloadkpiedaybamoyl ,

o “eyatoatipr. (o5 -RERH byt hi-tezL ")

- dpfaédwlly-!tulisxtchﬁeh eyeleoalkyle(~-Ga -

e S el et i bt
carrying them formn§8 fe%%fgs F’ﬁ/ewfhtn{ b"Q”Y'Rf'err] or
Rl err] has the neani ng{€fs «(CL£) -|a €l c|d rhhmwy\l , N-(C,~-Cy¢) -
(Cerr]-derr]) -phenyaghiiyPédrbamdyE/ N (&€, ) a1ngainxe,-cChearyac errl)
) carbamoyl, N-(C,~C,,)-alkyl-N-(C,-C,,)-aralkylcar-

10 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,-
¢,) ~cycloalkylimino, N-(C,-C,) -cycloalkyl-(C,~C,) -
alkylimino, N-(C.-C;,)-arylimino or N-(C,-C,)-

_aralkylimino, and h is £rom 3 to 6,

éar'ﬁam)yl ,

15

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
£rom the groups

20

hydroxyl, £fluorine, chlorine, cyano, trifluoro-
- methyl, carboxyl, (C,-C,,)-alkyl, (C,~C,) -cyclo-
alkyl, (C,-C)~-alkoxy. (C,-C,)-cycloalkoxy, (C,-
25 C,,) ~alkoxycarbonyl,

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

R' 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 £luorine,
chlorine or (C,-C,)-alkoxy, '

- 30

RY and R* are identical or different and are hydro-
- gexk, (c.“cn) '.-:Yl. (cx"c“) -llkyl. (c"c“) -



al koxy,

(dJerr]-derr
(err]-Cerr

q
]
]

e
)
)

(derr]-derr])
(derr]-derr])

radical is then,

&z (D), or
phenoxy- 15
- phenyl al kyl ,

-Cerr]) -phenylal koxy- (Cerr]-

veloaliorow. (Grermaert)) - o/e UMMM

(Cerr]- C[ err]) -al kyhlkﬁrﬂi[.er(rq q,epu]l.)unoyuoddqﬂonany anbat:ituted

B T e T

-cycl oal k! -
-al kyl or

(der]-derr])-al k%y

t hen, especially,

bot h cases,

vis 1l 2, 3or 4, wide NNU]-
t is 1, and

4, wis 1,

(derr]-

(Jerr]-

0 or 1 to (2f+1),

10

15

20

25

30

£

B X DA

Cerr]) -cycloal koxy- 20

X is Oor 1
is .1 to 8,

is 0 or 1 to (2f + 1),
is 3 to 6,
is 0 to 3, and

is 3 or 4, :l.nclud:l.ng the physi aeEive”

salts, with 3-benzyloxypyridine-2-carboxylic acid
(L-threonyl)amide and 3-benzyloxypyridine-2-

al koxy- (Cerr]-Cerr])

0 il 1 i o g
can be neplaced by Dor84 Nw(q!as-cm-amoy%m,ingr
J-Qa:ﬁtouqi&ar fl:lmino, amaVv i 1, 2, 3 or

, ) . gis

-al koxy or ((err]- 10 dert])® -éycloafkyt -
-alkyl- (derr]-Cerr]) gl koxy this :
espeCiaIIy a radical” 6?

fy ph |,
c{ er r §’€ -EL) %I 1? r mnﬁ gc(x)z)'p o
( C[ er FF§ lkYI' ‘cg E"_'C.) -

formula D

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

B 4 N0

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,-C,) -alkyl, (C,-C,) -hydroxyalkyl, (C,-C,)-alkoxy
or -0-[CH,] . ~CH .o 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-igomer,

is CO,H,

is hydrogen, (C,-C;)-alkyl, (C,-C,,) -alkenyl,



i ncl udi ng the physi ologically active salts, with 30
3-benzyl oxypyri di ne-2-carboxylic acid (L-thre-

o
im0 5 B o et oo |
9. A conpound of the fornula | as clained in clains 1

-138-
to 6, in which Q iIs O '13°‘X|n0 Y is
CRlerr], 5

substituted by a (ce 'Q:“) ""‘%?f‘?“g‘c}ﬁ' > e IEHL& i iﬁ:?%kﬁan e
Rl err] in hydrogen, ( GMWJerQQ:'CH%W’%’C[(&r%)C[%’MJ) (GG
alkoxy- (C;~C,) ~alkyl, (C,-C,,)-alkenyloxy-(C,-C,)-
alkyl, retinyloxy- (C,-C,) -alkyl, (C,-Cyy) -
alkynyloxy- (C,~C,) ~alkyl, (C,-C,,) ~alkoxy, halogen,
cyano, trifluoromethyl, (C,-C,¢) ~-hydroxyalkyl,
(C,-Cy) ~alkanoyl, (C,-C,;) -aralkanoyl, (Ce-C,,)-
aroyl. -0- [CH,] .~CH 30010y Fge NR'R", (C,-Cy,) -
alkylmercapto, (C;-Cy)-alkylsulfinyl, (C,-C,)-
10 alkylsulfonyl, (C,-C,,)-arylmercapto, (C¢-C,,)-
arylsulfinyl), (C¢-C;;) ~arylsulfonyl, (c,-
C,3) -aralkylmercapto, (C,~C,,) ~aralkylsulfinyl,
{(Cy~Cy,) ~aralkylsulfonyl, (C¢-C,,)-axyloxy, (C,-
C,¢) ~aralkyloxy, carboxyl, (C,~C,,) ~alkoxycaxrbonyl,
(C,-C,,) ~alkoxy- (C,~C,,) ~alkoxycarbonyl, (C.-C,,)~
aryloxycarbomyl, (C,-C,,)-aralkoxycarbonyl, (C,-
C,) ~cycloalkoxycarbonyl, (C,~Cy,) ~alkenyloxy-
carbonyl, retinyloxycarbonyl, (C,-C,,)~-alkynyl-
oxycarbonyl,  (Cy-Cy) -cycloalkyl- (C,-C;) ~alkoxy-
carbonyl, {C,~-C,) ~aycloalkoxy- (C,-C;) ~alkoxy-
carbonyl, (C;-C,,) -aryloxy- (C,~-C) -alkoxycarbonyl,
(C,~C ) ~aralkoxy- (C;-C¢) ~alkoxycarbonyl,
carbamoyl, N-(C,-C;,)-alkylcarbamoyl, N,N-di-(C,-
C,;;) ~alkylcarbamoyl, N=-(C,-C,) ~cycloalkyl-
" carbamoyl, N,N-dicyclo-(C,-C,)-alkylcarbamoyl, M-
(C,-C,,) ~alkyl-N- (C,-C,) ~-cycloalkylcarbamoyl, N-
(C,-C,) -cycloalkyl- (C,-C,) -alkyl) carbamoyl, N-(C,-
C¢) ~alkyl-N-((Cy-C,) ~cycloalkyl- (C,~-C,) -
alkyl) carbamoyl, N-(+)-dehydroabietylcarbamoyl,
N-(C,-C¢) ~alkyl-N- (+) -dehydroabiétylca:bamoyl. N-
(C¢-C,,) ~arylcarbamoyl, N-(C,-C,¢) ~aralkyl-
carbamoyl, N-(C,~-Cy,) ~alkyl-N- (Cc-Cy) -
arylcarbamoyl, N- (C,~-Cy;) -alkyl-N- (C,-C,,) ~aralkyl-
carbamoyl, N-{((Cy-C;;) ~alkoxy- (C,;~Cy,) -
35 alkyl) carbamoyl, N- { (C¢-Cy) ~aryloxy- (C,~Cy,) -
alkyl)carbamoyl, N-({{(C,-C,,) -aralkyloxy- (C,~Cy0) ~
alkyl) carbamoyl, N=-(C,-C,) ~alkyl-N-((C,-Cy,) -
alkoxy- (C,-C,,) ~alkyl) carbamoyl,
N- (C;~-C,e) ~alkyl-N-( (C(-C,,) ~aryloxy- (C,-C,,) -

et hyl ,

15

30



10 (derr]-Cerr]) -al kenyloxynethyl, retinylxynmethyl, N

(C[err] Cerr]) -alkylcarbanyl, N ((CJerr]- C[err] -Cerr])
al kyl ) car bam)yl N, N-di -(C err] ma mgnﬂ “‘tﬂlm barmoyl ,
N- (C[ err]-Cerr]) -cycloal kyl carbamoyl, N phenyl

N-phenyl - (Cerr]-Clerr]) -al kylcarbarryl carboxy, (Cerr]- C[err]) - 15
al koxycar bonyl , (dJerr]-Cerr]) -at myl oxycar bonyl ,

retinyl oxycarbonyl, (der rﬂ -Clerr]) -cycl oal koxycar bonyl '
(derr]-Cerr]) -cycl caxhangyl 1y (Cy-Fhro) AL 3n HShyFuc) -aral-
phonyl - ([ err] - C er rkylo®yke-R)alkyl )durbandyllcryd CON(CH,),, in

ST by el S et g 1y

rogen
and the other radi cal Cidradkylimine, N-(C,~Cehie¥aloalkryliming o~ f€ar ogen,

(Clerr]-Ggerr])-al koxg,) = cloalkyl- (c -(é}be-rd:]lqﬂﬁi{dd cysi-qd.kumxy
(Jerr]-Cerr])

I I -0
[GHerr]1[err]. O err] o ¥ g B G et gmtan, o, gi- G5-8.Y-
(derr]-Cerr]) -al kon;mbscutweumm;wq snd|h iphfrom\3 Ya[Gnr]-
Cerr]) -phenylal kyl oxy, (derr]-Cerr]) -phenoxy- (C[err] derr]) -

al koxy or ((err err enyl al er er oxy,

where an aromatic L&g;‘ I'L‘l}yﬂ' &?o#ﬂé&ﬁ‘\eﬁf %L f‘tl Satildd as §°£%?°‘§

i dentical or diffefont RumsdiRluents fromthe group
fluorine, chlorine, cyano, trifluoronethyl, (derr]-derr])

I gt o) Ll o8 kSl onn F SHLEER S i aen -
(Cerr]-Cerr]) -al kylgemgdi clsdlogen, (C,-C,,) ~alkyl, r adigal,,pralkoxfer nul a
a ' -0- [CH,},-CllneupBal,,  (C;-Cy) -alkoxy- (C,-Cp) -
alkyl, (C,-C,)-alkoxy-(C,~-C;,)-alkoxy, (C,-C;,)-
alkoxy- (C,-C,) ~alkoxy- (C,-C,) ~alkyl, (C,~C,,) -
aralkyloxy, (C,-C,)~-cycloalkyl, {C,-C,) -cyclo-
. alkyl-(C,-C,) -alkyl, (C;-C,)-cycloalkyloxy, (C,-
" ©,) -cycloalkyl-(C,-C,) ~alkoxy, (C,~-C,)-cycloalkyl- '
oxy- (C,-C,) -alkyl, = (G,~C,) -cycloalkyloxy-(C,~Cy) -
alkoxy, (C,-C,)-cycloalkyl-(C,-C¢)~alkyl-(C,-C,)~
alkoxy, (C,-C,)-cycloalkyl-(C,~C,)-alkoxy- (C,~Co) -
~ alkyl, (C,-C,)-cycloalkoxy- (C,-C,) ~alkoxy~(C,-Cq) -
. alkyl, NRR*, {(C;-C,)-alkylmercapto, (C,-C,)-
alkylsulfinyl or (C,-C,)-alkylsulfonyl, (C¢~C,,)~
arylmsrcapto, (C¢~Cy,) ~axylsulfinyl, (Ce~Cy,) -
25 arylsulfonyl, (C,-C,,)-aralkylmercapto, (C,~Cy,)-
aralkylsulfinyl, (c,-C,,) ~aralkylsulfonyl,
substituted (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,-
| Cg) -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 by 1, 2, 3, 4 or 5 identical or
different substituents from the group hydrogen,
halogen, cyano, nitro, trifluoromethyl, (C,-C,,)-

alkyl, (C,-C,,)-alkenyl, (C,-C;)-hydroxyalkyl, (C,-
Cis)~alkoxy.,

20

30

35

(C;-C,3)-alkenyloxy,



35
- 139 -
formula F [err]

10

15

25 .

. ot

n‘

[CH err][err]-Q-[err]-[CH err]][err]-E

where E is a substituted phenyl of _tThe

L
- 132 - ,
-0- [CH,),CH (2¢,1-0Fys -OCF,Cl, -O-CF,-CHFCl, (C,~-C,)-
alkylmaercapto, (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,) ~cycloalkylcarbamoyl,
phenyl, benzyl, phenoxy, benzyloxy, NR'R?,
phenylmercapto, phenylsulfonyl, phenylsulfinyl,
sulfamoyl, N-(C;-C,)-alkylsulfamoyl or N,N-di-
(c,-C)) -alkylsuifmyl. 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 clqain is optionally replaced by O, 8, 80,
80, or NR',

and R?> or R* and R’ can form a chain [.cﬁ,] or Where
o is 3, 4 or 5, and

is, provided Q is a bond, chlorine oxr, i£f Q is O
or NMR’, is a branched or unbranched (C,-C,,) ~alkyl
radical, which can contain one or two C-C

. multiple bonds, or an unsubstituted fluorocalkyl

radical of the formula -[CH,],-CHie..qF,; OF (C,-
C,) ~alkoxy- (C,~C;) ~alkyl, (C,~C,) ~alkoxy- (C,~C,) -

alkoxy- (C,-C,) -alkyl or a radical of the formula
z .

-{CH O} ICH)E @

where E is a substituted phenyl radical of the
formula F '

RS (Fi,

(2)

o
* c M H *

e e r——)
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or a ((err]-(err])-cycloalkyl radical, where 2 or
3, wis 0, andt can be 0 or 1, 5 and i mﬂ\m‘[\m ,
Rerr], Rerr] and Rlerr] are identical “‘

are hydrogen, fluorine, chl orine, cyanos f\4 udr ofet hyl ,
(Cerr]-Clerr])-alkyl, (C[err] Cerr])- alkoxy,
-O[CHerr]][err]-Jerr]Herr]Flerr], - #3@C=err]-Cerr])- .

al kyl car banoyl , N, N-di - ( err] err al kyI carbanpyl, 10 N-
(Clerr]- C[err]) -cycl&ﬁlﬁyl ]1)'% ;Bﬁ

abi et yl am nocar bonyl substi tut ed benzyl radi cal

_ and f is 1to
ghygl elsogl g;I Ilyt gc'g IZI/g,l)isa@d 1.'2, et orf O‘Pfglol 3&' !dlrr%ng o7 the
formila | as clained i drad®r 3, with the S‘B"-Ei'rﬂ“&@o‘b“"l“ iminotQ s
o - X is Oequal to 0 ¥ wSiSRilcrignd X, R', RM R ;and) R
/ral\ydlriggn ([Cf(rer]r] grou&,],z dﬂ%&%ﬁ‘?r 6% 8?’%&Perr [err] ‘E[‘err}'%%% 'S
ogen, cyano, nitro, uvoromethyl

alkyl. (C,~C,) ~cycloalkyl, (C,~-C,) ~alkoxy,

<0~ [CH,.1,~CeH(3¢,3.0Fys -OCF,Cl, -0-CF,-CHFCl, (C,-

Cy) -alkylmercapto, (C,-C,)-hydroxyalkyl, (C,-C,)-

10  alkoxy-(C,-C,) -alkoxy, (C,-C,) ~alkoxy- (C,~C,) -

' alkyl, (C,-C¢)-alkylsulfinyl, (C,-C()-alkylsul-
fonyl,  (C,-Cy) -a13=y1cubeay1. (¢,~-C,) ~alkoxy-
carbonyl, carbamoyl, -N-(C,-C,)-alkylcaxbamoyl,
N,N-di-(C,-C,) ~alkylcarbamoyl, (C,-C,,) -aralkyl- .
carbamoyl which is optionally substituted by
£luorine, chlorine, bromine, trifluoromethyl or
(C,-C,) ~alkoxy, N-(C,-C,)-cycloalkylcarbamoyl, N-

(C,-C,) ~cycloalkyl- (C,-C,) -alkyloarbamoyl, (C,-C,) -

alkylcarbonyloxy, phenyl, benzyl, phenoxy,

20 benzyloxy, - NR'R®*, such as amino, anilino, N-
methylanilino, phenylmercapto, phenylsulfonyl,
phenylsulfinyl, sulfamoyl,  N-(C,-C,)-alkyl-

- sulfamoyl oxr N,N-di-(C,-C,)-alkylsulfamoyl, or
two adjacent substituents together are a chain

25 -[CH,~], or -CH=CH-CH=CH-, vwhere a CH, group of

the chain is optionally replaced by O, 8, SO, 80,

‘Sﬁ:‘ﬂrér "\ or NRY, and where a heteroaryl :a.d:lcal can carry

ey 1 1, 2 or 3 substituents, and a cycloalkyl radical

_27 EB 297 "\ ‘{\ one substituent, from the above group, and

T Rs ‘48 R’, provided Q has the meaning of NR’, where

——""R* is hydrogen or methyl, and

. is benzyl, and

15

REPLACEMENT

if R® and/or R’ have the meaning of (C,-C,,)-aryloxy.,
(C,-Cy,) ~axralkyloxy, (C¢-C,;)-aryloxy- (C,-C;)-alkoxy,
(C;~Cyy) ~aralkoxy- (C,-C¢) ~alkoxy or a corresponding
radical containing terminal cycloalkyl groups, this

35



Flerr], 25 - Rlerr] is hydrogen, N (C[err]-C[err.D - al kyl oar banoyl ,
N ((Cerr]- Cerr]) -alkoxy- (Ce
err]

rrj-
carbanoyl, NN-di- ((err]- Cerr]) -al m]am mg'!mll
(derr]-Cerr]) -cycloal kyl car banoyl ,

N—*p eny Lcan

N-phenyl - (Cerr]-Cerr]) -alkyl- car banoyl , car boxyl ,
(C[err]-C[err]) - al koxycar bonyl , - 134 -
(derr]- C[ er]) - al kenyl oxycar bonyl ,
retl nyI oxycar bony| radical is pref @MP@}%N rrdiegd| o ke yEormake| |
(derr]-derr]) -cyyl oal kyl - (derr]-Cerr]) -al koxycarbonyl
or phenyl- ((err]-Cerr]) -alkoxy- carbonyl, where a phenyl
radical in substituted 5 by 1 or 2 identical or different
subutituents from t he @Q@duD),uezi ne, chlorine, -cyano,
triflu- or onet hyl , (derr]-Cerr]) -alkyl,
(dJerr]-Cerr]) -al koxy or (dJerr]-Cerr]) -alkenyloxy, and
if R® and/or R’ have the meaning of (C,-C,,) ~aralkyl,
5 (C(~C;,) ~aryloxy- (C,-C¢) -alkyl, (C,-C,,)-aralkoxy- (C,-

Ci)-alkyl or a co:responding radical contalning
terminal cycloalkyl groups, this rgd:l.cal is pre-
ferably then a radical of the formula Z,

R' and R* are identical or different and are hydro-

10 gen, (Ce~Cy,) ~axyl, (C,-C,,) ~alkyl, (C3-Cyy) -
' cycloalkyl, (C,-C,)-alkoxy-(C,-C,)-alkyl, (C,-

Cy,) ~aralkoxy- (C,-C,) -alkyl, (C¢-C;,) -aryloxy-(C,~

C,) -alkyl, (C,-C,;)-alkanoyl, opticnally substi-

tuted (C,-C,;)-aralkanoyl or optionally substi-
15 tuted (C;-C,;) -aroyl, or

R* 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

is 1 to 8, ;

is8 0 or 1 to (2£+1), ; P

3 to 6, 18 e
is8 0 to 3, and |

is 3 or 4,

including the physiologically activa 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.

B X F@m

25

A compound of the formula I as claimed in claims 1
30 to'5, in which

Q 4is O,
X is O,

Y is CR! and, additionally, N if R! and R’ form a



Rlerr] in hydrogen, (CJerr]-Cferr]) -alkoxy or (CJerr]-Cerr])

-cycl oal kyl - 10 (derr]-derr])-alkoxy, where one of the
substituents R err] and Rlerr] in h

yerogen,
Rlerr] is a branched or unbranced (derr]- C[err]i I
radical, or a 2-phenylethyl radical, or_a benzyl ”'['ﬁ”"""!”ﬂ!i'ﬁ’ﬂkl
substltut ed by 1 or 2 radicals fromth’e 135 - greoup ,
chl orine, cyano, triflu igmeth yl, (derr]-Cerr])-alkyl,
(derr]-Cerr])-al kox?"’8 O[CH[err]][err] Cerr]Herr]
Flerr], N ((err® CL8Pp) -al kylcarbanoyl, N Ndi- (Jerr]-Cerr]) -
ﬁl k%/I ;ar 3agoél lt;ug Clher r-]cﬁse[) F]Ghefdlcg.‘)?lkwuﬁ bgibgtihent of the 0
+-eyroa|eyamncar n i S gis
or 1to (2f+1) and X f* 8 ﬁ%‘(#'n £an cz’?qheub%ﬁ%‘&ﬁlly
active salts. °£la Mmid&-aﬂnbeabddrmtaibsab-ibmd inclainm 1
to 3a|gdq_st@°1 i n which Qin O 25 X
in O, Y Cngrr] A is a-CHerr]-group,
' R* is hydrogen, bromine, chlorine, cyano, (C,-C,,)-
alkyl, (C,-C,)-alkoxy, (C,-C,,)-alkoxymethyl, (C,-
C;s) ~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,-C¢) ~alkoxy~- (C,-C,) -
alkyl) carbamoyl, carboxyl, (C,~C,,) ~alkoxy-
carbonyl, (C,-C,,)-alkenyloxycarbonyl, retinyl-
oxycarbonyl, (C,;-C,) -cycloalko:qrcquonyl, (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 phenyl
" 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, (Cg-
C¢) -cycloalkyl- (C,~-C;) ~alkyl, (C;-C,)-cycloalkyl-
oxy, (Cy-C¢)-cycloalkyl-(C,-C)-alkoxy, (C,~C,)-
cycloalkyloxy- (C,-C) ~alkyl, (C;~C)~-cycloalkyl-
oxy- (C,-C,) ~alkoxy, (C,-C,) ~cycloalkyl- (C,~-C,) -
alkyl-(C,-C,) -alkoxy, (C;-C,)-cycloalkyl-(C,-C,)~-

- alkoxy- (C,-C,) ~alkyl, (C,-C,) -aycloalkoxy- (C,-C,) -
alkoxy- (C,~-C,) ~alkyl, -O- [CH,),-CHees.0Fye (Ci-Ce) -
alkoxy- (C,-C,) ~alkyl, (C,-C¢) ~alkoxy- (C,~C¢) ~
alkoxy, (C,~-C¢) ~alkoxy- (C,~-C,) ~alkoxy- (C,-C,) -




Bis CJerr]H,

30

Rlerr] is hydrogen, ~ Rerr] is

hydr ogen, N ((err]-Cerr])-al kyl carbanmoyl, N ({Clerr]-

Cerr]) -al koxy-
-141-

Cerr]) -alkyl) carbanoyl,
t he phenyl radi cal

- al koxy substituent,

al koxycar bonyl ,

retinyl oxycar bonyl ,
benzyl ozycar bonyl ,

5

10

15

20

(err]-Cerr]) -alkyl) carbam)yl

hexyl car bamoyl , N-phenyl car bam)memIqulm""m m#‘”]
wher e, h

in the s casSe

can carry a quorln-e136 - ' substltuent a

(derr]-Cerr]) -al kyI substituent or a (derr]- CLsrr];
-Cy,) -

ey | aule!}%wqﬁe@:[ e{C9Caa} -phenoxy,

( C[puddyﬂnmldxy.al (cshel.0 % phanbPy (C, -C;) ~alkoxy or

({62 ]y -Priddylai kel OTLEVYCAIRRY,  phenoxy- O
(C,-C,) -alkyl, (C;~Cyy) ~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 f£fluorine, chlorine, cyano, trifluoro-
methyl, (C;~C,)~-alkyl, (C,-C;,)-alkenyl, (C,-Cp,)-
alkenyloxy or (C,-C,;)-alkoxy,

and R}, with the pyridine carrying them, form a
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,

CHAOL-CHLE (2

where E is a substituted phenyl radical of the
formula F

\ TRERLACEMENT S

......_......g_ b,

i FE%W‘\
R® (F), | 27_/___,_*‘?

T

e ——

or a (C,-C,) -cycloalkyl radical, where v is 0, 1,
20r3, w is 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, oyano,
trifluoromethyl, (C,-C¢)-alkyl, (€;-C;)-alkoxy,
-0~ [CH,~] ,~Cel 1010 Fgr N- (C,~C,) ~alkylcarbamoyl,
N,N-di- (C,-C) ~alkylcarbamoyl, N- (C;-C,) -cyclo-
alkylcarbamoyl, N- (+) -dehydroabietylamino-
carbonyl, or (C,-C,,) -phenylalkylcarbamoyl, which



Rlerr] in hydrogen,

(derr]-Cerr])-al koxy or 2-(

et hyl oxy, where one of the substituents R err] and! R[

hydr ogen,

-al kyl radical

by
15

in O
m is O,
and

10

15

20

28

30

R err] and Bl rognthex H@-"ﬁ‘ym Hbeﬁﬂ-ry

forman i sgquu nol i ne radﬁd‘m ruhm i) Hiaghtlialene derivatives,h@i?0
noi ety, an :

9.

wdﬁhﬂxy_)\ _
i's
Rlerr] in a branched or unby a mﬂm ’r
or a benzyl radical |ch*|9cs once
fluorine, chlorine, trifluoromethyl, (Cerr]-C(err]
al kyl
|l ogically active salts.
inclains 1

or (Clerr]-Cerr])-algeexy, including the physio-
A conpound of the fornula | as cl ai
 id optiomklly enbstitated by fluorfnes 6h26:1ne,

ins a thryr rouéwh. -B'[lm E PYQ{,Q

err]
t

:I.f 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,

. {C5=C¢) ~oycloalkyloxy, (C;-C,)-cycloalkyl-(C,~C;)-
alkoxy, (C;-C,)-cycloalkoxy-(C,~C;) ~alkoxy or (C,-
¢,) -oycloalkyl- (C,-C,) -alkyl- (C,-C,) -alkoxy, this

radical is then, especially, a radical of the
formula D

OZ (D), or

if R® or R’ has the meaning of phenyl, phenoxy-
(C,~C¢) ~alkyl,  (C,-C,,) -phenylalkyl, (C,-Cyy) -
phenylalkyloxy- (C,~C,) ~alkyl, (C,-C¢)~-cycloalkyl,
{C;-C,) ~cycloalkyl- (C,~C¢) ~alkyl, {Cs~C¢) ~cyclo-
alkoxy-(C,-C,) ~alkyl, (C4-C¢)-cycloalkyl-(C,-C,)-
alkoxy-(C;-C;)-alkyl or  (Cs-C)-cycloalkoxy-
(C,-C,) -alkoxy- (C,~C,) -alkyl, this radical 1is

" then, especially, a radical of the formula Z in
which, in both cases,

1)
)_

med
X

H
hem

is 1, 2, 3 or 4, wis 0 and t is O,

’RE’P’LACEMJ[ ShEET

is 1, 2, 3 or 4, wis 1l and t i8 0, jo: e
is 1, 2, 3 or 4, wis 1, t is 1,

is 1 to 4, '

-

.:I.s_ 0 or 1 to (2£+1),

g md4d4 4

is8 0 oxr 1 -

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

e v s

;
|



Rlerr] is nethyl. 30 13. A compound of fornmula | as clained in clains 1

to 3 and 6, in which Qin O X is 0
Yin CRerr], . mis O, A is a-CHerr],
group, Bis -CJerr]H Rlerr] is hydrogen, and 5
b S RN T Rt TS SN
an s 6. 1n viskah RO Y O
Q is O, ; )
X is 0O,
Y is CR},
5 m is 0, _
A is a -CH,- group which can be substituted by a
methyl group, ' o
B is CO.H,
R* is hydrogen, (C,-C,) -alkoxy, (C,~Cy) -alkoxymethyl,
10 (C,-Cy) ~alkenyloxymethyl, retinyloxymethyl, N-

(C,-Cy,) -alkyloarbamoyl,N- ( (C,-C,,) ~alkexy~ (C,-C,) -
alkyl)carbamoyl, ¥,N-di-(C;-C,)-alkylcarbamoyl,
N= (C;-C¢) ~cycloalkylcarbamoyl, N-phenylcarbamoyl,
N-phenyl- (C,-C,) ~alkylcoarbamoyl, carboxy, (C,-C,) -
15 alkoxycarbonyl, (C,-C,¢) ~alkenyloxycarbonyl,
' retinyloxycarbonyl, (C;-C¢)-cycloalkoxycarbonyl,
(C;-C) ~cyecloalkyl- (C,-C,) ~alkoxycarbonyl or
phenyl- (C,-C,) ~alkoxycarbonyl, where a phenyl
radical is substituted in a manner as defined for

20 R* and R*, and one of the radicals

R' or R’ is hydrogen and the other radical is a
radical from the group hydrogen, (C,-C,,)-alkoxy,
(C5~C,) ~cycloalkyloxy, (C;-C,) -cycloalkyl-(C,-C,)-
alkoxy. =0- [CH,) .~CeH2g01-01 Fgr (C;~C,) -alkoxy-
{C;-C,) ~alkoxy, substituted (C,-C,,)-phenoxy, (C,-
C,y) -phenylalkyloxy, (C(~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 f£luoxrine, chlorine, cyano, trifluoromethyl,
(C,-Cy,) ~alkyl, (c,-C,,) ~alkoxy  or (e,-Cy,) -
alkenyloxy, and

25

30

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

s | {CH O ACHE @, [ reruaceent S

nosd

27 FEB %97
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14. A compound of the fornmula | as clained |n cI 2, 4 and
5, in which , Q Iin S,

M

i O | S
CB:R[ie;r]-’CQerr]H, moe gierr1]5 in hydroglefl a’ ﬂ"m”mg'"»iyg u!l's
hydrogen, N-(Cerr]-Cerr]) -al kylcarbanmoyl, N (Clerr]-

Cerr])-al koxy-(Cerr]-Cferr])al kyl)ca.rlg_qg))d, N-cycl ohexyi - 20 -

car banoyl, N phenyl carbanmoyl, N-(phenyl-(Cerr]- . Cerr])
al kyl) carbanoyl e whewhexien B h:las | assubstitated, phenyl radical dfhetipéenyl
radical can carry a fl anbstituent, (Cerr]- C[err])
-al kyl substituent or %&%{1% - Cer])-al koxy substi tuent,
carboxyl, (derr]-Cerr]) -_.25 al koxycar bonyl , )
(derr]-Cerr]) -al kenyl oxy bonyl R .

retinyl oxycarbonyl ,
or benzyloxycarbonyl
k8xy or 2-(cydIPexyl)-
fents Rlerr] and Rerr* 30

(derr]-derr]) -cycloal koxycayse

Rl err] is hydrogen, ((err] -@
et hyl oxy, where .one of the sub

i s hydrogen, and

or a (C,;-C,) -cycloalkyl radical, where
vis 0, 1, 2 0or 3, wis 0, and t can be 0 or 1,
5 "~ and in which R%, R’, R, R’ and R¥ are identical
'~ or difféxent and are hydrogen, fluorine,
chlorine, cyano, trifluoromethyl, (C,-C,)-alkyl,
(Cy-C¢) -alkoxy, ~0-[CH,1,-ClHe.pnFyr N-(C-Cp)-
alkylcarbamoyl, N,N-di-(C,-C,) -_alkquarbamyl.
10 N- (C,-C;) -cycloalkylcarbamoyl, N- (+) -debydro-
abietylaminocarbonyl substituted benzyl radical,
and £ i8 1 to 4, g is8 0 or 1 to (2£+1) and x is

0 or 1 including the physiologically active
salts. )

15 10. A compound of the formula I as claimed in 'c].a:hm's 1
" to 3 and 6 to 9, in which - "

1a o, f (ﬁEF’LAﬁEMENT\SHF? ;

is O, i

i
is CRY, 27 FEB W97 “ '*
is O,

20

PUT— w
S a vt et arcrapm

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

i
AR

Wy HKMNO

R,.. is hydrogen, (C,;-C)-alkoxy or . -O-[CH,],.-CeH(as.s.
I‘)?ﬂ" .

25 R* 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¢) ~alkoxycarbonyl,



.Rlerr] is a branched or unbranched (Cerr]-Cerr])
or a benzyl radical which is substituted once by

M
b s T gy
15. Aco_rrpoun_d of the fornula | as C|alﬁg inclainms 1, 9 * 5
and 14, in which QISS Xis Q m is O,

ﬁydlrgggn,c%e”] grRFg&Tc‘% .caalf o Wﬁ Cferr del

. (C5-C¢) ~cycloalkoxycar s) ~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,-Cy) ~alkoxy or
(C,~C,,) ~alkenyloxy, and

r adi cal

R® is hydrogen, (C,-C,)-alkoxy or (Cs-C()-cycloalkyl-
(C,~C,) ~alkoxy, where one of the substituents R*
and R® is hydrogen,

10

"R* is a branched  or unbranched (C,-C,)-alkyl
i:a.dical, or a 2-phenylethyl radical, or a benzyl
radical substituted by 1 or 2 radicals from the
group £luorine, chlorine, cyano, trifluoromethyl,
(C,-C;) -alkyl, (C,-C,) -alkoxy, ~O-[CH, },~CeH e,
a¥Fgr N-(C,-C,) -alkylcarbamoyl, N,N-di-(C,-C)-
alkylcarbamoyl, N-({(C,-C)-cycloalkylcarbamoyl or
N- (+) -dehydroabietylaminocarbonyl, and £ is 1 to
4, g i8 0 or 1 to (2£+1) and x is 1, including
the physiologically active salts.

15

20

11. Cchpounds of the formula I as claimed in claims 1 to
3 and 6 to 10, in which

is O,

is O,

is CR?,

is 0,

25

B W MO

is a -CH,-group,

>

B is CO.H,
- 30 R! is hydrogen,

R* is hydrogen, N- (C,-c;,) -alkylecarbamoyl, N-((C,-
C;;) ~alkoxy- (C;-C,) -alkyl) carbamoyl, N-cyclo-



Rlerr] is hydrogen, and - ~Rerr] is an Whed
ggﬁ{)lrg-lcj[ggr]cl) ai- ﬁlal(;y: nclains 1 15radl Calto 15, pI u n’immp"’”m””"[

3-benzyl oxypyri di ne- 2- car boxylic acid
ceutlcals

L-t hr eonyl am deand3- benzyl oxypyri di ne- 2- car boxyl i c
17. A conmpound as cI d
i nhibiting col |l agen bl%#ﬂ’éw k'i’%fégﬁgrg%%gﬁﬁa%ﬁhegéﬁ n

((Frmoc-Phg) -L-threonyl) am de for us@ hﬁlphar ma-
clains 1 to 16 as an C;)-alkyl)darbamoyl.of where, dpdr&he adast two 19. A

conpound as cl ai med i BaGbd} "thé phek§ll Fadkh¥Scan carry a? £luorine

or proct oo 200 et BunaPn, s, (Brdekcathel A 1 10

or pre- uttred ease

21. A conpound as cl ail@peCih-alkoxy Bubstituent,pr carboxyl, (C,~€4ing a

pharmaceuti cal - agai nsiy dﬁﬂeases Qt _c“) -alkenylb&ydat¥ony1 30 22.
- A conmpound as clained in

t:l.nyio:qrcarf: g for(co -c.) -cycloalkoxycarbonyl
or benzyloxycarbonyl,

‘R* is hydrogen, (C,-C,)-alkoxy or 2-(cyclohexyl)-
10 ethyloxy, where one of the substituents R* and R’
is hydrogen,

R* is a branched or mibranéhed (C;~C,) ~alkyl radical
or a benzyl radical which is substituted once by
fluorine, chlorine, trifluoromethyl, (C,~C,)-

15 - alkyl or (C,~C,)-alkoxy, including the physio-
' logically active salts. -

'12. A compound of the formula I as claimed in claims 1
to 3 and 6, in which
Q is O
20 X is o0,
Y is CR:, :
where R’ is hydrogen,
m is 0, ' -

A is a -CH, group,
25 B is -COH, and
R* and R?, together with the pyridine carrying them,
form an isoquinoline ring having an unsubstituted
benzo moiety, and
R* is methyl.

30 13. A compound of formula I as claimed in claims 1 to 3
and 6, in which '
Q is O,
X is O
Y is CR,



paring a pharmaceutical against fibrotic diseases of
1

t he 1 ung.
- 144 - 23. A compound an clainmed in clains 1 to 16 for pre-
paring a pharnmaceutical against fibrotic diseases

of

24. A process for preparing conpounds according te—ﬁ//‘hﬁ'%—ﬁ
claimed in clainms 1 to 15, in which forrrula\]\ “ ﬁg ﬂ“\
al kyl ene noiety, Bis CJ errHA42 i-n CR[ err

i1.) : o

sor *1, by
reacting pyridine-2-carboxylic acids of the

formula Il
(Rlerr] is H wth®h&8afkno esters of 10 the formula I11

(Rlerr] is ((errh Cheral >cHaldyduw, benzyl) to formthe
am de esters of the fg_mg%aﬁ.\/, or : ’
R’ ig hydrogen, and
5 R? and R®, together with the pyridine carrying them,

form a quinoline ring having an unsubstituted
benzo moiety, and

R* is methyl.

14. A cw of the formula I as claimed in claims 1,
10 2, 4 and 5, in which
Q is 8,
X ié O,
3
Y is cr, i ACEMENT SHEET
m is 0, ‘
“ 27 me ‘
15 A 1is a -CH, group,

B 18 "co:ul
R* is hydrogen,

e peomreea =]

R* is hydrogen, N-(C,-C,,)-alkylcarbamoyl, N-((C,-
C,;) ~alkoxy- (C,-C;) alkyl) carbamoyl, N-cyclohexyl-
20 carbamoyl, N-phenylcazrbamoyl, N- (bhéf‘ﬁyl'- (C,-
_ _c,) alkyl) caxbamoyl, where, in the last two cases,
the phenyl radical can carry a £luorine
subgtituent, (C,~C,,)~-alkyl substituent or (C,-
Cyo) ~alkoxy  substituent, carboxyl, (C;=Cy¢) -
25 alkoxycarbonyl, (C,~C,¢) -alkenyloxycarbonyl,
retinyloxycarbonyl, (C,-C,) -cycloalkoxycarbonyl

or benzyloxycarbonyl,

R’ is hydrogen, (C,-C,)-alkoxy or 2-(cyclohexyl)-
ethyloxy, where one of the substituents R? and R?
30 is hydrogen, and
R' is a branched or unbranched (C,-C,)--alkyl radical
or a benzyl radical which is substituted once by

fluorine, chlorine, trifluoromethyl, (C,-C,)-
alkyl or (C,-C,)-alkoxy.



1 2.) reacting pyridine-2-carboxylic esters of the fofnula I
(Rerr] is lower alkyl), under the de_uw
is, to formthe conpounds 15 of the forrml

an

ond o] s oot bvereti e corod N,

wher e approprlate 20 1i1) the cagounds of the forrmla IV(R[err] '

i s al kyl) : bei ng prepar ed by al kyl ati on of conpounds of
the fornul a VI@Q[ edy jeompond oifh thiee {8 I as claimed in claims 1,

2, 4, 5 and 14, :Ln wh:l.ch
Q is 8,
X is 0,
5 Y is CR®, -
m
A
B

mmmmsm SH& EY ;
is 0,

oo o T, % 27 FEB W0
is -CO,H, . . - .
R!' is hydrogen, ' R L
10 R? is carboxyl or (C,-C,) -alkoxycarbomb:r, el
R is hydrogen, and

R* is an unbranched or branched (C,-C,)-alkyl
radical.

16. A compound of the formula I as claimed in claims 1
15 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.

17. A compound as claimed in claims -l to 16 to be used
20 for inhibiting collagen biosynthesis.

18. A compound as claimed in claims 1 to 16 as an
inhibitor of prolyl hydroxylase.

19. A compound as claimed in claims 1 to 16 for use as

a f£ibrosuppressive agent.
25 20. A compound as claimed in claims 1 to 16 for pre-
paring a pharmaceutical against f£ibrotic diseases.

21. A compound as claimed in claims 1 to 16 for pre-

paring a pharmaceutical against fibrot:l.c diseasea of -
the liver.

30 22. A compound as claimed in claims 1 to 16 for pre-

paring a pharmaceutical against fibrotic diseases of
the lung.
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where X is a
parti cul ar

| AR o

- 144 -

23. A compound as claimed in claims 1 to 16 for pre-

paring a pharmaceutical against fibrotic diseases of
the skin.

24. A Dprocess 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 is8 0 or 1, by

11.) reacting pyridine-z-carboxyl:l.c aclids of the
formula II (R®™ is H) with the amino esters of

10 the formula IIX (R* is (C,-C,,) ~alkyl or benzyl)
to form the amide esters of the formula IV, or
12.) 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
(it
R‘ . _ R‘
R or? H,N-A-CO,R2¢ %
P 11.) 2
R™Z N Seo,rts 12.) .
1 . iy
ii) 1liberating the compounds of the formula I £rom
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,



hal ogen, Osd err]Me or OSO err] phenyl, and, where:\apm%,
iv) the conmpounds of the formula IV, provided Qis 5)“’”‘” R,
being converted into their pyri di ne N—o m [1’ tum
and, where appropriate, the latter being i hyd roFys'e Wt Ne
conmpounds of the fornula " (Rlerr] is:H).
- 145 -
!
4 . rd
ot iy A ACT
NH=A=CO,R2¢ — . |“, NH=A=CO,H ,

. gt .
a2 or! 1) ert
-~ ) aemm———l
I NH-A-CO, R3¢ KH-A-CO,RZ*
R N
v 0

where X is a leaving group, in particular

halogen, ©080,Me or O©0SO, phenyl, and, where
appropriate,

iv) bhe compounda of the formula IV, provided Q is
5 O, 8 or NR’, being converted into their
pyridine N-oxides (IV’)

R'
r? QR
"N
| NH=A=CO R34 o
R? {  FRERUAGEMENT SHEET
0
((znmm j !
v’ | o j

L

|

and, where appropriate, the latter bDbeing

-hydrolysed to form the compounds of the formula
I* (R* iag H).
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Abstract of the disclosure

Substituted heterocyclic carboxamides, their preparation
and their use as pharmaceuticals

 The invention relates to é.ompounds of the formula I,
_R‘ .
RA_ QR
YLW' NH-A-B (1)
box
(0)m

to a process for their preparation and to their use as
pharmaceuticals. The compounds are employed, in particu-
lar, for inhibiting collagen biosynthesis and as
inhibitors of prolyl hydroxylase and as fibrosuppressive
agents.




