SULFQONAM DOCARBONYLPYR! DI NE- 2- CARBOXAM DES AND THEI R POS ¢ l

PYRI DI NE- N- OXI DES, PROCESS FOR THEI R PREPARATI ON, AND THE‘I R US%DP%S

PHARI\/ACEUTI CALS 5 DESCRI PTI ON The invention rel ates 1@(0,7,3 -}

syl fonam docar bonyl pyri di ne- 2- car boxam des and their )

pyri di ne- N-oxi des, and to their use as phlrmaceuticals against fibrotic

di sorders. Conpounds whi ch inhibit the enzymes proline hydroxyl ase

and | ysi ne hydroxyl ase cause a very selective inhibition of collagen

bi osynt hesi SSUEFONANHDO@ARBDNYWYMDEEARBOXUMIDM mmmt i ons.

In the course thereof r ot ei nbound roline or ne IS dr oxyl at ed
. by the enzy Dm PEN WPMESS@QR EHEIR PRED. Al‘ﬁ? this

reaction is F mmbﬁiﬁ‘l nf uncti onal -
under hydr oxylated coll'agen nolecule FEsUrts which can be rel eased into the

extracel | ul ar space by the cells only to a small extent. Additionally, the
15 underhydro ¥ ated col | agen cannot be incor porat ed into the collagen
mat ri x y easi | y- degraded by proteolysis. As a conseguence
of these effects, t he : anount of collagen deposited extracellularly is
- on the whol e reduced. I nhi bitors of proline hydr oxyl ase are
therefore suThaiﬂvenﬂmbs&lﬂns&ssdlfoﬂahﬁdddaﬂrmplp -2-carbdxamidge aad kheisvhi ch

t he deposition ens con r.i butes substantially, to he 2 clinical
pi cture. TheBE“ﬁH’E‘I%ﬁ gif, Usq AP CP-ﬁ W’\&Otﬂ% skin
(scl eroderma) and al so at heroscl erosi s. S knovvn that the enzyne
proline hydroxylase is effectively inhibited by pyridine-2,4- and

- 2, 5- di car boCpinpounds whick. mhib;tethaenz}unal pmlx&uhydrbxylﬁé@mtblysmtiﬂdroxylase

(1984) 239-245). In cell cult ,. hese. cqnpoyngs are only
effective as a Yeryselegtiyes e%b%&ﬂ@?%? % atluencing

10  collagen-specific hydroxylation r_eacuons. In the course thereof, proteinbound
proline or lysine is hydroxylated by the enzymes prolinc hydroxylase or lysine
hydroxylase. If this reaction is suppressed by inhibitors, a nonfunctional,
underhydroxylated collagen molecule results which can be released into the
extracellular space by the cells only to a small extent. Additionally, the

15  underhydroxylated collagen cannot be incorporated into the collagen matrix
and is very easily degraded by proteolysis. As a consequence of these effects, the
amount of collagen deposited extracellularly is on the whole reduced.

Inhibitors of proline hydroxylase are therefore suitable substances in the therapy of
disorders in which the deposition of collagens contributes substantially to the

20  clinical picture. These include, inter alia, fibrosis of the lungs, liver and skin
(scleroderma) and also atherosclerosis.

It is known that the enzyme proline hydroxylase is effectively inhibited by

pyridine-2,4- and -2,5-dicarboxylic acid (K. Majamaa et al., Eur. J. Biochem. 138

(1984) 239-245). In cell culture, however, these compounds are only effective as
25  inhibitors in very high concentrations
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- 27 . (Tschank, G et al., Biochem J. 238 (1987) 625-633).

DE-A 34 32 094 descri bes pyridine-2,4- and -2,5-dicarboxylic acid diesters
havi ngs1-6 carbon atoms in the ester alkyl noi ety :as pharmaceuticals for
imhiQiting 5 prol i ne hydroxyl ase and |ysi ne hydroxyl ase. These

| oner al kyl ated di esters, however, have t#e di sadvantage that they are
cleaved too rapidly in the body into the acids and do not reach their site
of action in the cell in sufficiently high concentration and are thus

| ess suitabl e (frs¢haiRSE! Bt 1., BlochexﬁdIHZBSSgDBV) 925.533 pharmaceuticals. = 10
DE-A 37 03 959, DE-A 37 03962 and DE-A 37 03 963 escri be in general form

. mxed esters/am des, relatively highly al kyl at ed di esters and di am des of

%H gggﬁ_ bi OSMﬁ 3?%4 aes%ng#c%gﬁ&;%.}j %D%é# 1y sMRL gﬂo’?‘[:qs /—(} @/ | nh| bi t
descri bes con umFSl-@/ﬁaﬂ)bnlaﬁm%ﬁﬂhéédtéi*ﬂtylﬁnﬁ&yla@phﬁ‘ma@eﬁtﬁls%rﬁﬁlbmﬁé the
ro

I nhibition of p I ne hydroxyl ase The German application

P4410480. & f i |pseling hydrexyaseeand; lsine bydroxplase.t he ester products of the
correspondi ng carboxylic acids of the forrmula I. The obj ect was now
to seek conpounds which inhibit proline hydroxyl ase even nor e

strongly t'han These Néwat lmwmveﬂsnmdtﬁemdvmd ¢ ¢hat thepaker 20
i nhibition of coll agm b| osynt hesi s. obj ect is achieved by the

provi si on of ileaved io pidiyimthehody intgithe acids and do negreaelx theirgite ofagtiomei r
pyri di ne- N-ox 'ﬁ?ﬁe &Ill fnhs?lﬂfi(%ﬁﬂy ﬁgil concentration and are thus less suitable for possible

[err]
administration as pharmaceuticals.

10  DE-A 37 03 959, DE-A 37 03 962 and DE-A 37 03 963 describe m general form
mixed esters/amides, relatively highly alkylated diesters and diamides of pyridine-
2, 4- and -2,5-dicarboxylic acid, which effectively inhibit collagen biosynthesis in
the animal model. '

EP-A-O 562 512 describes compou_nds which have antifibrotic action as a result
15  of the inhibition of proline hydroxylase.

The German application P4410480.4 filed at the same time describes the ester
- products of the corresponding carboxylic acids of the formula I.

The object was now to seek compouilds which inhibit proline hydroxylase even
more strongly than the previously known compounds and thus lead to a greater
20  inhibition of collagen biosynthesis.

The object is achieved by the provision of sulfonamido-carbonylpyridine-2-
carboxamides and their pyridine-N-oxides of the formula I



forrrul'fa I i n which R1 is hydroxyl or (Ci- C6) - al koxy,
R2 and R3 are identical or different and are hydrogen, 5

unsubstituted or substituted (Cl-C6)-alkyl, (Cl-Cs)- al koxy,

hal ogén, in particular fluorine, chlorine or brom ne, nitrile,
hydroxyl or amino, R5 is hydrogen, (C3-€6) -alkyl or an N-protective
group such as (Cl-C8) -alkanoyl, (Cl-C6) -alkylcarbanoyl, (Cl- 10
C6) -al koxycar bonyl bengyl oxycar bonyl , (C1-C10) - acyl oxy-
(C1-C6) -alkyl, prefqrably (C1-€10) -al kanoyl - oxy- (Cl-Co6)

-al kyl, benzoyl oxy- R(CQL- C6)_ -al Wyl , benzyl - : oxycar bonyl oxy-

(C1-C6) -alkyl or (C1-
1-, 2-, 3- or 4-valent
particul ar 0

anmoni.um i on, opti

xrsp? bonyl oxy- (C1-C6) - al kyl, a
physi ol ogically utilizable cation, in
err], My[err], Ca[err], Al[errjfoermuda I
R&ubstituted 1-3 tines by (Cl-C6)-alkyl,

(C1-C8) -hydroxyagkyl ‘ -C4) -al koxy- (Cl-C8) -alkyl, phenyl ,
benzyl or (Cl-C8) -alkyl i €h can be substi- 20 tuted 1 to 3 tines
by hydroxyl or (Cil- C4r5-al koxy, or - a cation of a basic amno acid
derivative, R7" is a radical of the formula 11, excluding -SJerr]H,
-Y- [CGU[err]-DW (rry . I n which 25 Y S
-SJerr]- or -CQ C is a bond or a branched or
unbranched al i phla iv(’:hitf!tl- C16) - al kanedi yl or

cycl oal i phatic (C3-C10) - al kanedi yl radical or a branched

or unbranched g2 is hydroxyl or (C,-C,)-alkoxy,

R* and R’ are identical or different and are hydrogen,
5 unsubstituted or substituted (C;-C¢)-alkyl, (C,-C)-
alkoxy, halogen, in particular fluorine, chlorine or
bromine, nitrile, hydroxyl or amino,

R® is hydrogen, (C;-C¢)-alkyl or an N-protective group
such as (C,-C,) -alkanoyl, (C,;-C,)-alkylcarbamoyl, (C,-
10 - C¢) ~alkoxycarbonyl, benzyloxycarbonyl, (C,-Cyp) -
' acyloxy- (C,-C¢) ~alkyl, preferab.l_y (C;-Cy) ~alkanoyl-
oxy-~ (C,-C¢) ~alkyl, benzoyloxy-(C,-C¢) -alkyl, benzyl-
oxycarbonyloxy-(C,-C,) -alkyl or (C,-C)-alkoxycar-
bonyloxy- (C,-C) ~alkyl, a 1-, 2-, 3- or 4-valent
15 physiologically utilizable cation, in particular
3 Na®, K°, Mg**, Ca?**, Al*® or an ammonium ion,
optionally substituted 1-3 times by (C,;-C,)-alkyl,
(C,-C,) -hydroxyalkyl, . (C,-C,)-alkoxy- (C,-C,) -alkyl,
phenyl, benzyl or (C,-C,)-alkyl which can be substi-
20 tuted 1 to 3 times by hydrbxyl or (C,-C,) -alkoxy, or

a cation of a basic amino acid derivative,

R’ is a radical of the formula II, excluding -80.H,
-Y-[C-U] . -D-W - (II)
in which ’ '
25 b 4 is -80,- or -CO-,
c is a bond or : _
a branched or unbranched aliphatic (C;-C,;)-
alkanediyl or cycloaliphatic . (C;-Cy)-
alkanediyl radical or a branched or unbranched

[2
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-4- (C2 -C16)-al kenedi yl or cycl oal kenedi yl radical,

ot a (C2 Cl16) -al kynediyl radical or a (C2-Cl16) - :

alken%?edlyl radi cal, which in each case can ' contain one or

rmre C multiple bonds, 5 .U is a bond or hydr ogen
a radical fromthe series4ok the foll ow ng

het er oat om gr oups -CO, -QCO-, -(CO-0, -(CONR-,

- NR( cCO-, - 10 (©,- Clgc-}alk&ngml] or cmﬁ.oalkenediyl radicah whi ch

Ris (Cl-C3)-alkyl or hydrggan, (Cz=Cy¢) -a1kyhediyl1$r&diéa13o9fa4( -

s a bond or hydrogen or r nc r_unbr anched® aI| hati c

(Cl-C10)- 15 %&ﬁmeﬁ?}ad"@% al, WL 480 ca8¢ SAPhed

or unbranched (Cl-C10) - al kandgiipl one or more c C mualitiple bonds,

(C2- C10) - al kynedi yl rtﬁdi Calg Y Ydnd or (C2 -C10) - al kenynedi yl

radi cal, which in eac case can contain one or nore C-C

nultiple 20 - boR¥drogen ox  \w  js a bond or

hlyﬁlroglen or e | ' i aaré@cﬁo)fz@xclﬁwéi abm(iiég Egl:ﬂéglf:hea:flb&ﬂ.gkinlg

a yny or al kenynyl radi a - -aryl radical or a

5- 6- menber ed Cfeteor aﬁt%fn Poar?F radi cal, where at |east one of

the vari abl €0G o (8% r . Wi(S0ho®-a hHEFR) NRrr INBLCO) -, -

only a heteggatom group ifol isgwqgt .@ogond_mz, |f D and/ or W

are not a bond and 30 these e a bond

or hydr ogen ?&%i‘i%%ng é&#t 3)pr P&’ng‘ﬁ hya%r" &'

substi t ut ed, . r R4 is 1. 2,hypdreaydn, (Cl C6) -al kyl, phenyl or

phenyl - (Cl1- D {4)a ddod or n¥droga IS an unsubstituted or

substituted, branched or unbr gnche l'i phat C al kyl

radi cal which a brapghed, °&'C|‘H§i”d+‘g‘tﬁ?a ?ﬁ *%UE‘SI %xoam t he
.18 alkanediyl radical, or

a branched or unbranched (C,-C,,)-alkenediyl
radical, a (C,-C;,)-alkynediyl radical or a
(C;-Cyp) -alkenynediyl radical, which in each
case can contain one or more C-C 'multiple
20 ' bonds,
W is a bond or
hydtogen or .
a (C3-C1°)' cycloaliphatic alkyl, alkenyl,
alkynyl or alkenynyl radical or
25 a (Cg-C,¢) -aryl radical or a 5- or 6-membered
' ' heterocaryl radical, where at least one of the
variables C or D oxr W is not a bond and U is
only a heterocatom group if C is not a bond or
if D and/or W are not a bond and

30 c and/or W, if these are not a bond or
hydrogen, for their part preferably are
gubgtituted,

Rt is hydrogen, (C,-C4)-alkyl, phenyl or phenyl- (C,-
' .Cq) -alkyl,
35 .R® ig an unsubstituted or substituted, branched or

unbranched, aliphatic (C,-Cz) -alkyl radical which
carries an acidic group, in particular from the



-5- 7 series -CJerr]H, -CONHCOR'', -CONHSOR ", CONHSO err]R'",

-'».Nqu'e_rr] CFlerr], tetrazolyl, I m dazol yl or 3- .

hydr oxyi soxazolyl, where R'' is aryl, heteroaryl,

(C3- C7) -cycl oal kyl or (Cl-C4)-al kyl, optionally 5 nonosubsti t ut ed
By £C6-Cl12) -aryl, heteroaryl, OH, -5 - SH, (C1-A4) -alkyl,
(C1-4) -al koxy, (Ci1-CA4)- t hi oal kyl, -sulfinyl or -sulfonyl,
CF3, d, Br, ser:l—‘gsl CONER, -CONIBR" * ( CEOFBBORY ROXGOMESORA’,, NH2,
mono-  or di- (Cl-C4-al C‘Eam no te@raz@&}lm) :.né.g.azolyl or 3-

perf | uoroal kyl , and V\:hl ca% flrthermore carry one or nore
substituents. mﬂg UPeFﬁeRT oduREYL. heterraryim

whi ch R6 is hy(ic ~cyclo@fikylaldey| (0f-@)) -alkyat,eCoptrEodXup

such as (ClzC8) -al kang rb yI 5
- al koxycar b8ny| benzyl&yc '96 égl)‘m-‘ aéc?s’c(ligf 61”2'5} a.ry].l heter?a‘:% (@
(C1- CB) - al kyl , preferabﬁ?:(Cl(Qalﬁ) ~alkxdoy| - (C1-C4) ~alkozyy- ((C,€8)) -

-al kyl, benzoyl oxy- (Clt@olal Kyl - aELENT or -sulfon'ﬁﬁ.\’ £0M D@y,
(100 Al or (S8 8 2ogme ey DRSS Y °
-, 2-, 3- or 4-valen ohy gi u

particul ar Na#leno]- igrer rdi, - (@3- r 1 kyThf smine M‘-‘[er(ﬂh Cpr an
?gp&ym h;}gPoxyal k‘yl peQEi{xQP@LiN-{:ﬁUbﬂ&tC ivliﬁﬁéhlcgnt §H§Ehb¥m&§4 %phelnglyl
benzyl or (Cl-C8) -al kyPgﬁ/nPEh 28R 5‘éb%ﬁbé‘f7nti5 tuted 1 to 3 tines
by hydroxyl or (Cl-C4) -al koxy, or a cation of a basic am no

aci d derivative; R r adi for C
S errlH Preferred Zompbﬁn&s af Eﬁé ﬂfnﬁ{ﬁ efr)ﬁgg Q:ﬂdae 4C kadit0

(1)
in which 30 Y is -S(Jerr]- or -CO Clsabond or
a.branched or umirandiaectiydogea, i ch‘(@}-@hﬂc)yl or an N-protecta’vléageduyl or

b anched (Co- Cro) Pogk 88" 06N -aikanort ., (uiGil Bl ToapanaRE T
or a (C2- 15 (Cy- eabyalmmgnyk.a&e@awlom&a(:@enﬂ6) (%al-lei/nedl yl
acyloxy- (C;-C¢) -alkyl, preferably (C;-C;,) -alkanoyl-
oxy- (C;-C¢) ~alkyl, benzoyloxy- (Cl-és) -alkyl, 'benzyl- ,
oxycarbonyloxy- (C,-Cg) -alkyl or (C;-Cg)-alkoxycar-
bonyloxy- (C;-C¢) -alkyl, a 1-, 2-, 3- or 4-valent
20 physiologically utilizable cation, in particular
Na®, X°, Mg®®, ca?®, a1*®* or an ammonium ionm,
optionally substituted 1-3 times by (C,-Cy)-alkyl,
_ (C1-Cg) -hydroxyalkyl, (C;-C¢)-alkoxy-(C,-Cg4)-alkyl,
v _ phenyl, benzyl or (C,-Cg)-alkyl which can be substi-
25 ' tuted 1 to 3 times by hydroxyl or (C,-C,)-alkoxy, or
a cation of a basic amino acid derivative,

R’ is a radical of the formula II, excluding -SO,H,
- ¥~ [C-Ul .-D-W (IT)
in which ‘
30 Y 4is -80,- or -CO-,
| C is a bond or
a branched or unbranched aliphatic (C;-C,¢)-
alkanediyl or cycloaliphatic (C;-C,,) -alkanediyl
radical or a branched or unbranched (C,-C,)-
35 _ alkenediyl or cycloalkenediyl radical, or a (C,-
C;¢) ~alkynediyl radical or a (C,-C;,) -alkenynediyl



-6- . radi cal, which in each case can contain one or

nore CC nmultiple bonds, U is a bond or hydr ogen or
5. ,° a radical fromthe series of follow ng-heteroatom

groups -CO, -CQ-, -(CQ-0, -(CONR, -NR(COQ-, -0C,

-SOr,. -SOerr]-, -NR in whieheR-is (Cl1-C3)-al kyl,

(C1-C8) -.al kanoyl, 10 (C7-C16) -aral kanoyl, (C6-Cl2) -aroyl or
hydr ogen, rradig¢alp wBigh 4n each case Pan antiaimd asve or
hydr ogen or mdrll anehgsh eipreasyded aliphatic (ClL-ClO)-

al kanedi yl radical, or 1% a branched or unbranched (C1-C10)

- al kenedi yl U ip.@i P9pd 9T (2- C10) - al kynediyl radical or a (C2-
Cl10) -al kenynedi yl radi chlydrefgenhorn each case can contain one
or nore C-C rgultiple bonds : [ : ogen
or B P Cor cafh masieat S e pfLfe S HoiPwing everodvid

or al kenynyl radical or 8g¥oups a (Co6-Cl6) -aryl radical or a 5- or

6- menbered hebsr, 0ao ytoy adi-qalo) -oher e(ed) Nast-Nr(eopt , t he- 25
variables Cor Dor Wis nat a_%angl angk Uis only a het eroat om
group if Cis not a bond oOr if ‘ ’ and/or Ware not a bond and

C and/or W if these ardmoshieloRd i®r (Grdenlkyl, (C,-Cg) -albanonkir

part preferaildy are substid,utes raaxddoyl, (c,-c,H0EHRAl L2NhPlrEgeh) 5

i dentical or different subséi fuenfs Yromthe series hydr oxyl ,
hal ogen, cy&nd® ¢ri frudrSfethyl, nitro, carboxyl, (CL-

Cl12) -alkyl, (C3-C8) D cyd @abepd or(bgdmagen-oxy| ,

(C7-C16)-aral kyl , (C3-CR) p2hkef¥l: of Cinfokdhchdd aliphaticdl (N b) _
(C1-CL2) - al koxy, ' (C1-CL2)al Koty (CL-, c125 Talkyl ) Y CECiz)
-al koxy- (Cl-Cl2) - al koxEtka@gdiyl radical, o) _ary|oxy,  (C7- CL6)
-aral kyl oxy,15 (Cl1-C8)- a branched lydronbzhlighed (C;-C;4)-alkenediyl

B &'[:[C';E S]r r ]CI[-IEH] Cerr]H e:ricii'gaqr,r ]a: (C'ngfJ)e—rJJ]kguediyl radical or a (C,-
’ C;o) ~alkenynediyl radical, which in each case can

contain one or more C-C multiple bonds,
) W is a bond or
20 hydrogen or
a (C3-Cyg) cycloaliphatic alkyl, alkenyl, alkynyl
or alkenynyl radical or
a (C¢-Cy¢)-aryl radical or a 5- or 6-membered
heteroaryl . radical, where at least one.of the
25 variables C oxr D or W is not a bond and U is only
a heterocatom group if C is not a bond or if D
. and/or W are not a bond and
C and/or W, if these are not a bond or hydrogen,
for their part preferably are substituted by a
30 ' combination of up to 5§ identical or different
substituents from the series hydroxyl, halogen,
cyano, trifluoromethyl, nitro, carboxyl, (C,-
Cy,) -alkyl, (C3-Cg)-cycloalkyl, (Ce-Cq3) ~axyl,
(C;-C;4) ~aralkyl, (C3-C;,) -alkenyl, (C3-Cy5) -
35 alkynyl, (Cq~C;,)-alkoxy, (C,-C;,)-alkoxy-(C,-
'~ Cq,) -alkyl, (C;-C;,)-alkoxy-(C,-C,;)-alkoxy, (Cg-
Cy,) -aryloxy, (C,-Cy¢) ~aralkyloxy, (C;-Cg) -
hydroxyalkyl, -0~ [CH,) ,Cel(26,3.g)Fgr . ~OCF,Cl,
-OCF,-CHFC1,



7. . (Cl-C12) -alkylcarbonyl,  {C3-C8) -cycloal kyl -
carbonyl, (C6-Cl12) -arylcarbonyl, (C7-Cl16) -aralkyl-

carbonyl’, cinnanmoyl, (C3-Cl12) -alkenyl carbonyl, (C3-C12)
- al kynyl car bonyl , 5 (C1-C12) -al koxycarbonyl, (Cl-C12)

- al koxy- (C1l-C12)- al koxycar bpnyl , (C6-C12)

-aryl oxycar bonyl , " (C7-C16) -aral koxycarbonyl, (C3-C8)

- cycl oal koxy- (€, -CANRAMMyYL £4Bb6RYY ,- A kqegLeéyca?%%@éIll%wl(_CS

-glliyl car bonyl oxy, (Cgl-gf cl-"g% (Sé?'rk f,gg—:a}'ylc%gbonyl, (Cr5Ga¢) PEALEYL-
- (C6-C12) -aryl carbonyl oggrbony¥ly/- Gifgnamoyl, (C;3-C;;) aadkéyyeaitoomyoXy,

Lyl conbonyl cry, O 1os %) -srmpysergF] LSO 00 (5 €19
b I TN o oty
1" ’

xycar bonyl oxy. (G5 CROFCRRRERCREE ) | Sh s -aryloxycarbonyl,
carbamoyl, N (Cl-Cl12) (Cat®ye) carBaksyvcarkonyl; - 2(F3-Cq) -cycloaligixy 2)

- al kyl car banoyl , N (edrb8nylfyqicQatiyl -'a.lk.en.yloxyca:r:?r:on.‘gi|',bfmi})“':-_,_zi\l=
(C6-C16) -aryl carbanoyl %% 'Zi}?—lG arbonvl ar al kyl car bandyl ,
N- (Cl-C10) -al kyl-N (E%- fc' - el aryl car banoyl , -
N- (Cl- C10) - al kyl - N- (C7-C16) - ar al - kyl car banmoyl , 25

N- Cl-C1 -al k - - - |, - - -
b oS e (B0 b ¢ c) erstonp e

b | C/-Cl6
-aral kyl oxy- (Cl-C10) - 2PRYIP*¥arba C‘la‘-Fn?r'Tgx'Yl"“melﬂ-‘Y ( 01-&70%(16’ 210
-al kyl -N- ((C1-C10) -al eem}kyl€irBbifyloxy, cinnamoyloxykyl jCganbhrayl, 30
N- (Cl1l-C10) -al kyl -N- 3 = -6 Cla C10
al k§/| ) car b?am)sl , y | (&Qﬁygag*kf&{dc%%goféé gﬁ"l?é/l ?ill\'l-ky?f%ﬁga%?ya%%'l kyl oxy-
(C1- C10) . -

(C,-C;,) ~alkoxycarbonyloxy, (C,-C,5) ~alkoxy-
15 (C;-C,,) ~alkoxycarbonyloxy, (Cg-C,5) ~aryloxy-
carbonyloxy, (C,-C;¢) —aralkyloxycarbonyloxy,

(C;-Cg) -cycloalkoxycarbonyloxy, (C3-C,,)-alkenyl-
oxycarbonyloxy, (C;-C;,)~-alkynyloxycarbonyloxy,

carbamoyl, N-(C,-C,,)-alkylcarbamoyl, N,N-di-
20 (C;-C,,) ~alkylcarbamoyl, = N-(C3-Cg)-cycloalkyl-

' carbamoyl, N-(Cg-C,¢)-arylcarbamoyl, N-(C,-Cy¢)-
aralkylcarbamoyl, N-(Cy~Cyo) ~alkyl-N- (Cc-Cy¢) -
arylcarbamoyl, N-(C;-C,,)-alkyl-N-(C,-C,¢)-aral-
kylcarbamoyl, :

25 N- ((C;-C44) ~alkoxy- (C,~-Cy4) ~alkyl) carbamoyl, -
N-((Cg-C;4) -~aryloxy~ (C,-C,4) ~alkyl) carbamoyl,
N- ((C;-C;¢) -aralkyloxy- (C;-C,,) -alkyl) carbamoyl,
N-(C;-Cy0) ~alkyl-N-((Cy~-Cy4) ~alkoxy- (C;-Cy4) -

alkyl)carbamoyl, _

30 N-(C;-Cyp) ~alkyl-N-((Cg-C;;) -~aryloxy-(C,-Cy4) -
alkyl) carbamoyl, -
N-(C;-Cy4) ~alkyl-N-((C;-C,4) -~aralkyloxy- (C;-Cyq) -
alkyl) carbamoyl,

carbamoyloxy, N-(C,-C;,) -~alkylcarbamoyloxy,



al kyl )lc'ar banoyl , car banoyl oxy, N (Cl-C12)

-al kyl car banoyl oxy, - - 8-

N, N-di-* (Cl-C12) -al kyl car banoyl oxy, N (C3-C8) -

cycl oal kyl car banmoyl oxy, N (C6-Cl6) -aryl-

car banoyl oxy, N- (C7-Cl16) -aral kyl carbanmoyBoxy, N (C1-C10)
-al kyl -N- (C6-C12) -aryl carbanoyloxy, N (Cl- 5 C10) -al kyl -
(C7-C16) -aral kyl car banitiyMNodi- (Cl-cn) alkyNal(l(@pﬂL@)Yr al k(€4 ¢CY) €10)
-al kyl') carbanoyl oxy, cycloalk 1ddrKd: Q%@:)y arylﬁXXC (el- s:lg)ryfd- kyl )
car banoy! oxy, LG -at aI 6 aI k I

car banoyl oxy, 10 °‘rb°‘N9 EEY(H T LG 15ue) N—a(" Y%y ClO)

al kyl )cdﬂgadpy)l alkyl-N-(Ce-Cy,) aryﬂlcatﬁémé‘;ﬂbxy,amxb-

C6- Cl6) - l o C1,
(N( (Cl- c)10)a§-¥1| Kyl - . ( é? %’E’ Nai% |&§y"§ﬁ%%‘?‘(ﬂ-%i°w
al kyl) car banoyl oxy, 10) a Wrrd 1~ o) ERRY L) SarbRareyiexy . di -

(C|1[<C12|) -al kyl - N-((c -C ; é ?’)Cidlﬂ&ym)'o%lﬁaﬁo vi6Ry; 012|)
- al kenyl - n _ -ary
ami nlok :\I—(C? Cl1) - al\tl_ral Ié;?far‘nqno’ f&lli(,)i(ﬁ);? (r}p C1°C12)f%¥) IlO)

- ar al kyl am no, razhemayoryl - - -aryl am no,
(Clli(C|12) - al&oxyani no, bf—C@c{J@O) -alkyll E ((cI LA koquué&l(%q@%l Cyo) -

- al kyl am no, al kanoyl ami‘ho

-cycl oal kanoyl! - alkyl) glﬁb °§ B&¥c12) " - aroyl ani no, (C7- C16)

- aral kanoyl - 25 N- (@mﬂ;po) 81(-153:16!}12)( (Cal-lﬁlaabyhrml‘?én&}-(qeﬁlo) -
-al kyl am no, W | kanoyl - N- (Cl1- C10) - al kyl am no,
(C6- C12) -a yI gg al kgl m no %C,:? C11) -

ar al kanoyl -N- (Cl-c10) % {5/:1 ky ((c -aralkyloxy- (C;-Cy) -

- al kanoyl ani®so- (Cl1-C8) aHWIqarba@ﬁ?lG&)r—,

amino, (C;-C;,)-alkylamino, di-(C,-C;;)-alkyl-
amino, (Cy-Cy)~-cycloalkylamino, (C,-C,,)-alkenyl-
amino, (C;-C,,)-alkynylamino, N-(Cg-C,,)-aryl-
amino, N-{(C,;-C,;,)-aralkylamino, N-(C;-C,,)alkyl-
20 (C;-C;0) ~aralkylamino, N-(C;-Cqq) ~alkyl-N- (Cq-
" Cy,) -arylamino, (C;-Cy,) -alkoxyamino, - (C3-Cp,) -
alkoxy- (C,~C,4) ~alkylamino,

(C,-C;,) -alkanoylamino, (C3-Cg) ~-cycloalkanoyl-
amino, (C¢-C,,)-aroylamino, (C;-C,¢)~-aralkanoyl-
25 amino, (C;-C,5) ~alkanoyl-N-(C;~-C,4) ~alkylamino,
(C;-Cg) ~cycloalkanoyl-N-(C;-C,4) ~alkylamino, (Cg-
C;,) -aroyl-N-(C;-C;,) ~alkylamino, ACy=Cqq) -
aralkanoyl-N-(C,-C;,) -alkylamino,

(C,-C,,) -alkanoylamino- (C, -Cq) -alkyl, (C3-Cg) -
30 - cycloalkanoylamino- (C,~Cg) -alkyl, (Cg-Cy¢) -aroyl-
' amino- (C,-Cg) -alkyl, (C,~C,¢) ~aralkanoylamino- (C, -
Cg) ~alkyl, amino-(C,-C,q)-alkyl, N-(C;-C;q)alkyl-
amino- (C,-C;4)alkyl, N,N-di-(C,~C;,)-alkylamino-
(Cy-Cyq) ~alkyl, (C,-Cg)-cycloalkylamino-(C,-C,,) -
35 alkyl, '



30Q . cycl oal kanoyl am no- (C1-C8) -al kyl, (C6-Cl16) -aroyl-
am no- (Cl-C8) -alkyl, (C7-Cl16) -aral kanoyl am no- (C1-

C8y-alkyl, am no- (Cl-Cl0) -alkyl, N (Cl-C10)al kyl - am no-
- (€1-.C10) al kyl, N, N-di- (C1-C10) -alkylan no- (C1-C10)

-al kyl, (Cs3- C8) -cycl oal kyl am no- (C1-Cl0g - 35 al kyl , -

-9- (C1-C12) -al kyl mercapt o, (C1-C12) -al kylsulfinyl,
(C1-C12) -alkyl sul fonykc -, 6C§1Q?ﬁef@5g{;gprcam 8C,,) -alkyleul£idy30- C16)
-aryl sul finyl, (C6- C 3 ih{low P c Cr-Cl6

-ar al kyl ner capt o, §"a 4 BY %, (Ce-Ci1glir2 srcapto,

(Cr-C16) - ar al kyl sul f On}{C‘-Cls) -arylsulfinysul f amé@E+Cq¢) arylsulfonyl,
N- (C1-C10)-al kyl sul fa -cN Haifd1 to, Qe
(C3- C8) Fm pe)Cératkyinercapto, 01‘%;l sl sula?'lﬂr%

- cycl oal kyl sul
N- (C7-C169 -aral kyl suPPéﬁb?Yl' 18€7-Ca¢) aralﬁ’ peif ?51303' -al kyl - N- (C6 C16)

-aryl sul famoyl , N (Cl-C10) -alkyl-N (C7-Cl6)
-aral kyl sul fam)yl

N- ((CL- CLO)al kyl ) - ( CL- Eﬁfa‘l"%ﬁ‘sl}ffor’rarﬁlg) S LRRAT HON-a1 - (c, -
C16) - ar al kyl sul f onani d81ohp1kylsul famoyl ((@@1 grogyekgadirylaudfamoyyl .

-aral kyl sul f onam do, N-(c -c, )mhggaghheaﬁaﬁngals whi ch contain an aryl
radi cal can

stlt ted on the aryl by 1, 2,
3, 4 or 5identical or &‘FFe?@ﬂt ag'aéﬁﬁg g’% the series
hydr oxyl , ¥0al ogen, cyalo (Cyrfidluraldylzd- (Cq- qﬁmnﬂsulfmpyé, car boxyl ,

(CL-Cl2)-al kyl, (C3- Cg--(c;-Cp ) - a1ky1cm|(egl-&¥g) a(ﬁti 321 #akby 1
(C7-Cl16)-aral kyl, (C3-C12)- Cl2) - al kynyl (C1:C12)
- al koxy, (Cl- C12) - al koxy- (C1- C12) - aI kyI (C1- C12)

- al koxy- (Cl-C12)- (C,-C,p) e Mydsulfcda@idp.,- aryl oxy, (C7-C16)

-aral kyl oxy, (Cl- 25

[CH err]][err]Cerr] H gr-ri Fﬁeeijfy C]Q:)éy@ K&H)aIﬁlsulfonm{lgf:f—'[ er(Ff:CHFCI :
(Cl1- C12) - al kyl car bonyl C16{ T8F H/‘H W rbonyl ,
15 N- ((C;-Cqo) ~alkyl- (C,-Cy¢) -aralkylsulfonam:.do,
where the radicals which contain an aryl radical can
for their part be substituted on the aryl by 1, 2,
3, 4 or 5 identical or different substituents from
the series hydroxyl, halogen, c¢yano, trifluoro-
20 methyl, nitro, carboxyl, (C,-Cy5) ~alkyl, (ca-cs) -
cycloalkyl, (C¢-C;,) -aryl, (C,;-Cy¢) -aralkyl, (C3-C45) - -
alkenyl, (C;-Cy,)-alkynyl, (Cy-C;,)-alkoxy, (C,-Cjp)-
alkoxy- (C,-C,,) -alkyl, (Cc,-Cy5) ~alkoxy- (Cy-C;,) ~
alkoxy, (Cg-C;,)-aryloxy, (C,-C,4)~-aralkyloxy, (C,-
25 Cg) -hydroxyalkyl, =O-[CH;1,CsH(g¢,1.-q)Fgsr  ~OCF,CL,
-OCF,-CHFC1, . -

(C;-Cy5) ~alkylecarbonyl, (C,;-Cg)-cycloalkylcarbonyl,

(Cg-C,,) ~arylcarbonyl, (C;-Cy¢) ~aralkylcarbonyl,

cinnamoyl, (C;-C;,)-alkenylcarbonyl, (C,-C,,)-alky-
30 nylcarbonyl,

(C,-C,,) ~alkoxycarbonyl, (C;-C;,) -~alkoxy- (C;-Cy5) -

alkoxycarbonyl, (Cg-C;,)-aryloxycarbonyl, (C,;-C,¢)-

arallﬁoxycarbonyl . (C3-Cg) -cycloalkoxycarbonyl,

(C3-C4,) ~alkenyloxycarbonyl, (C3-C,,) -~alkynyloxy-
35 carbonyl, :



(C6- C1’2) -aryl oar bonyl , (C7-C16) -aral kyl car bonyl , ci nnanoyl ,

(C3 -C12) -al kenylcarbonyl, (C3-Cl12) -al ky- 30 nyl car bonyl ,
(Cit-CL2) -al koxycarbonyl, (C1-C12) -al koxy- (Cl1-C12) -

al koxycarbonyl, (C6-C12) -aryl oxycarbonyl, (C7 -Cl6) -

ar al’koxycar bonyl (C3 -C8) -cycloal kpxycar bonyl (C3-C12)
- al kenyl oxycar bonyl (C3 -C12) -al kynyl oxy- 35 car bonyl ,

Io 10I - ( )(cu Lz).z}einwmﬂlimyllw )-cyenehmnykyhear -
onyl oxy, (C6-Cl2) - n Y %EEQ) - - -
car bonyl oxy, Ci nnarmcilg[ oxy, YJE‘C% & %ZYI R car c., C16) aﬁal 5 Xy,

(C3-C12) -al kynyl car Is#FRaB¥Loxy,5 cinnamoytexmz) iﬁik‘émm&ll!senylsﬂy-
(C1-C12) -al koxy- (Chbdukoxy, (Cy-C,5) -aﬂhdywaa&-beaylle*y.

(C6-C12) - aryl oxycar bonyl oxy, C/ -Cl16) -aral kyl oxycar bonyl oxy,
(C3 -C8) -cycl oal koxy- car bonyl oxy, (C3-C12)

- al kenyl oxyc@r bonyl ox€Gy-Cy2) -alkox}(@b@!@)lom k(@1 %) catboryt 683~Cq5) 20
car banoyl , N (C1 {ﬂ;&; @A,l_qyé&f!&?{l) » (Ce-ty D d&ryloxycarbonyig:yClz)

-alkylcarbannyl car Qano
(C6-C16) -arylcar barm I(G?F °arb°“yl°xy' (G~ aqUSyI%IIBQH'B??‘Y'
(C1-C10) -al kyl-N- (Gﬁafhéjzylm (C3-C,,) khempibxycadbor¥leLy())
-alkyl-N- (C7-C16) -a I |y 1 &ﬁrmg , N ((C1l-C10)
_al koxy- (CL-C10) -al Ear% oxY RE '((CB-CL6) -aryl oxy-
(C1-C10) -alkyl) car barmyl N ((C7-C16) -aralkyl oxy- (C1-C10)
.- al kyl) carbanoyl , carbamoyl\l— (CN-QUy)-Cy ﬂMky]l‘éa:ﬂ:(aﬁbyC[lO) - al, e A~
(C1-c10) - 20 Ky, %z)ar 10)
((C6-C16) -aryl oxy- gi (S AP arbanoyt kg1 )car N (S ?P o7 816411y -
(C1-C10) -al kyl - N- ((wmyl-ar aMoyICax F1e) f@)rbamoYl- N-(Cq-Cy¢) -
al kyl) car banoyl , aralkylcarbamoyl, N-(C;-C;4)-alkyl-N-(C¢-C()-aryl-
' carbamoyl, N-(C,-C,,) -alkyl-N-(Cy-C;.) -aralkyl-
15 carbamoyl, :
N- ((C,-C,,) -alkoxy- (C; -C,,) ~alkyl) carbamoyl,
N- ((Cg-C;4) ~aryloxy~- (C,~Cyp) ~alkyl) carbamoyl,
N- ((C;-Cy¢) ~aralkyloxy- (C;-C;,) ~alkyl) carbamoyl,
N-(C;-C,4) ~alkyl-N-((C;-C;4) -alkoxy-(C,~ clo)-
20- alkyl) carbamoyl,
N-(C;-C;4) ~alkyl-N-((Cg-Cy4) - aryloxy (C,- clo)-
alkyl) carbamoyl,
alkyl)carbamoyl,
‘25 carbamoyloxy, N-(C,-C,,) -a.lkylcarbambyloxy, N,N-di-

(C;-C;5) ~alkylcarbamoyloxy, N-(C;3-Cg) -cycloalkyl-
carbamoyloxy, N-(C;-C;c)-arylcarbamoyloxy, N-(C,-
C;¢) -~aralkylcarbamoyloxy, N-(C;-Cqq) ~alkyl-N- (Cq-
C;.) arylcarbamoyloxy, N- (C;-Cyp) -~alkyl-N-(C;-Cy4) -
30 ~ aralkylcarbamoyloxy
| N-((C;-Cyq) -alkoxy- (C,-C; o) ~alkyl) carbamoyloxy,
'N=-((C;-Cy4) ~aryloxy- (C,-C,p) ~alkyl) carbamoyloxy,
N- ((C,-C;¢) -aralkyloxy- (C;~-Cy4) ~alkyl) carbamoyloxy,
N-(C;-Cyq) -alkyl-N-((Cy-Cy4) ~alkoxy- (Cy-Cyq) -
35 ) alkyl) carbamoyloxy,
| N- (C,-C;,) ~alkyl-N- ((Cg-C,¢) -aryloxy- (c1-c10) -alkyl) -



25 . car banoyl oxy, N (Cl1-Cl12) -al kyl carbanoyl oxy, NN-di -
(C1-C12) -al kyl carbanoyl oxy, . N (C3 -C8)-cycl oal kyl -

car banoyl oxy, N (C6-C16) -aryl carbanmoyl oxy, N (C7- C16)
-ar al kyl ear banoyl oxy, N (Cl-C10) -al kyl-N (C6- - Cl12)
aryl ear banoyl oxy, N (Cl-C10) -al kyl -N19( C7-C16)- 30

ar al kyl car banoyl oxy N- ((Cl-C10) -al koxy- (Cl-C10) -al kyl)
car banoyl oxy, carbambylok¢s- C16) - aryI oxy- (Cl-C10). -al kyl)

carbamoyl oxy, 3 (CoRaol AT e YrapRag (s fa s i)

- 35 al kyI)c%YB-Aﬁ'BFG*? xY- ' N- (Cl1l-C10) -al kyl-N- ((Ce-C16)
-~aryl oxy- (Ci-C10) -aIk 1)y - - car banoyl oxy,

N- (Cl1-C10) -alkyl - C7 6 CL;: C

kyl §car barri)yl gxy?/ =t (’ ggl)cﬁ?ﬁr ai)f%ilgg ( éfﬁiphﬁ#ﬁ& -a&?:yleﬁn&u)
-al kylamnd 5 (C3-@€3 cgyloadyfleniilpl, ani nd.C; -Cog) GAlkenykamyhani no,
(C3-C12) -al kynyl am @@ Nrai?»n?i%)mn%yl amyo(cg - Cn)ca.rglutm:(g C11)

-aral kyl am no, - 16
-aral kyl ami no, N- RF'I(' 118 g*wy,'a.mino, N- hl’;l('eao THlkyl-

-aryl am no, (C1- ®2fCqalkl@}yarabkyl@mino, (@~ G2y C13) eaPlepll -

Cl-C10) -al kyl am - al |
fcycloal) kaﬁoy%/a?nmngqq (Cg-Caz) - a(r&%%%)gg_,;rOg(gﬁ?%zgmm%o&%%io,

_aral kanoyt&ni no,  (C1-C12) ~aleax-¥) (CisChahrdtkxdaqine.ci0) - al kyl ani no,
(C3-C8) - cycl oal kanoyl -N- (Cl-C10) -al kyl am no, (C6-C12)

(&t O e RIAR B R
(Cl-C8) -alkyl, (C3- {8y-Cry)claroylamino, g a‘n%yd’a‘tﬂ’?ﬁlkf-mif@e)ninal kyl |
(C8-C16) -ar oyl ami noge -clz)-alkanéﬂ-xmbcla-ldﬁ) ralky ﬂmﬁ&) (c c )-
(3?'&8{‘ OYL?E‘yPg;n ( QyiBatrdfoyr-n- (¢, 265 -a P lRinsde? (Gloén)- Kl M
15 N-(C;-C;4) ~alkylamino, (C,-C,,)-aralkanoyl-N-(C,-C,,)-
alkylamino,

(C;-C,;5) ~alkanoylamino- (C,-Cg) -~alkyl, (C;-Cg)-cyclo-

alkanoylamino- (C,-Cg) -alkyl, (C¢-Cy4) ~aroylamino-

(C,-Cg) ~alkyl, (C;-Cy¢) ~aralkanoylamino- (C;-Cg) -

20 alkyl, amino-(C;-C;q)-alkyl, N-(C;-C;,)-alkylamino-

- (C;-Cyq)alkyl, N,N-di-(C;-C,q)-alkylamino-(C,-C,,)-
alkyl, (C;-Cg)-cycloalkylamino-(C,-C,o)-alkyl,

(C,-C;;) -alkylmercapto, - {C1-Cy2) -alkylaulfinyl '

(C1-Cy5) ~alkylsulfonyl, (Ce-Cy¢) -arylﬁe_rcapto,
25 (Ce-Cy¢) ~arylsulfinyl, (Cg-C,4) -arylsulfonyl,

(C,-C,¢) ~aralkylmercapto, (C,-C,¢)-aralkylsulfinyl,
. (€4-Cy¢) ~aralkylsulfonyl,

sulfamoyl, N-(C,-C,;,) ~alkylsulfamoyl, . N,N-di-
(C,-Cy4) ~alkylsulfamoyl, (C;-Cq) ~cycloalkylsulfamoyl,
30 N- (C¢-C,¢) ~arylsulfamoyl,
' N- (C,-C,¢) ~aralkylsulfamoyl,
N- (Cy-C,g) -alkyl-N- (Cg-Cy¢) ~arylsulfamoyl,
N-(C,-C,,) -alkyl-N-(C,;-C,,) ~aralkylsul famoyl,



(Cl-C10) alkyl, N N-di- (Cl-C10) -al kyl amino- (Cl1-CL0) - al kyl ,

(C3-C8) _-cycl oal kyl am no- (Cl-C10) -al kyl, B - (C1-C12)

- al kyl.ner capt o, (C1-C12) -al kylsulfinyl, - (C1-C12)

-al kyl sul fonyl , (C6-C16) -arylnercapto, 25 (C6- C16)

-arylaul finyl, (C6-Cl6) -arylsulfonyl, - 12 - (C7-C16)

-ar al kyl nercapto, (C7-C16) -aral kylsul finyl, (C7-C16)

-aral kyl sul f onyl , (Cl-Clo)-alkst#tiJeﬁmdn;idO. N- (C1-C10) -al kyl sul fanoyl,
N, N- di - K - farmyl :
N N (05 C16 t ar §’£ ? ﬂ%i@ﬁ%& ¢ - Qﬁkglca'&i@%Mﬁb

-ar al kyl sul f anoyl , -arika.’éumamjﬁ%w N- (06 C16)

-aryl sul fanoyl , N- ( (C, -Q) ¢ &Nl OYCor-all, kY +adb 1Kk ¥sllfdnamido,

- ar al kyl sul f anoyl , - 12 -

(C1-C10) -al kyl sul fonam do, N- ((Cl-C10) -alkyl) - (C1-C10)

- al kyl sul f onam do, (Cr7-C16) -aral kyl mul f onam do,

N- ((Cl- C10) sal kgt - ( Qe ; &l Kytsuid prankee, he 1, Réhenj3- en,
(C1-C6) - al kyl, phenyl en@? (C1- %4) ¢ P EY "heny M{irdi%g an
unsubstituted or sub% % ‘ted branched or unbranched al i phatic

(C1-C8)-al kyl radical which carries a carboxyl group, 10 .
whi ch is substig8it edien%noruﬂpﬁssuﬁe@ea Poef edies tuted, braﬁassdorortvv' ce,

F Tl uoromet hyl + ( Creehyacnea; “aiBnarie) (CrSatpi Yt ARGRL wid™

(CB6-Cl12)-aryl, (C? @éﬂ:)'ies a carboxyl gdodp, (Cl- C6) -al koxy, (C6-Cl2)
-aryloxy, (Cr7-Cl12) - 15 ar al kyl oxy,

-O'[CI—I[err]l]o[err]C[e‘rﬂrl;.cHllerr] Fl e

once or twice, by a further radical from the series

stltuted one oOr more t:.mes, preferably

hydroxyl, halogen, cyano, trifluoromethyl, (C,-C,,)-

alkyl, (C;3-Cg)-cycloalkyl, (Cg-C,,)-aryl, (C;-Cy5)-

aralkyl, (C;-C¢)-alkoxy, (Cgz-C,5)~aryloxy, (C,;-C,;)-
15 aralkyloxy, -O- [CHl,Celos,1 )Fgr

‘where the radicals which contain an aryl radical can
for their part be substituted on the aryl by 1, 2,
3, 4 or 5 identical or differemnt substituents from
the series hydroxyl, halogen, cyano, trifluoro-

20 methyl, nitro, carboxyl, (C,-C¢)-alkyl, (C3-Cg)-
cycloalkyl, (C;-C¢)-alkoxy,

and

n is 0 or 1,

£ is 1 to 8, preferably 1 to 5,
25 g is 0, 1 to (2£+1) and

x is 0 to 8, preferably 0 to 1.

) Ai:yl, aryloxy, heteroaryl and heterocaryloxy compounds are

" understood as meaning, in particular, phenyl, biphenyl or
.naphthyl rings or unsubstituted 5- and 6-membered hetero-~

30 - aromatic rings having 1, 2 or 3 nitrogen é.nd/pr oxygen
_axid/or sulfur atoms, such as pyridyl, pyridazyl,



mhere'bhe radi cal s which contain an aryl radical can . for their

part be substituted on the aryl by 1, 2, 3, 4 or 5 identical or
di fferent substituents from t he series hydroxyl, hal ogen, cyano,
trdifluoro- 20 met hyl, nitro, carboxyl (C1-Co) - aIkyI (C3-CB) -
cycl oal kyl, (Cl-C6) -al koxy, and n is O or 1, f IS
1to 8, preferably 1tob 25 g S 0 1 to (2f+1) and is O

to 8, preferabl py@idd¥l, pyrazdipl, amybaxyiybet Q{ﬁaiiﬂlﬁnd bﬁieﬁpﬁryl OXy

conmpounds are r S articu bi phe
or napht hy! M %g'gi g&g(r)l%h% °r$’ g%v gﬁg rﬁ?‘é) rhgt%i‘ﬁ’ fuped
aromatic rings KeFivgtives.or 3 n|trogen and/ or oxygen and/ or sul fur

atonms, such as pyridyl, pyrldazyl -

13 - pyri my razol nldazc triazolyl, thienyl,
oxazol yl and thlggé?V$ éf#@% r°¥ﬁ§rrt98n?5 fedqo-amipgr agidsves.
Of the ani n® aciage #BnpaGNééulahepnaferabd{err] am no acids 5 are in

particul ar preferred. Among these, preferred conpounds of the fornula
| are t hose i n whi ¢h " R1 i S hydroxyl or (C1-C6) - al koxy, R2 and
R3 are hydrogen *9R9reResey (REFEYFRLES (€amRyRds KPE dhearfarmls ckt ave
group thesle do WBickB8) - al kanoyl, (Cl-C6) -alkyl carbanoyl, '

R! is hydroxyl or (C,-Cg) -alkoxy,
R? and R? are hydrogen
10 RS is hydrogen, (C;-C¢) ~alkyl or an N-protective group
such as (C;-Cg)-alkanoyl, (C,-C¢) ~alkylcarbamoyl,
(C,-Cg) ~alkoxycarbonyl, benzyloxycarbonyl, (C1-Cyp) -
acyloxy-(C,-C¢) -alkyl, preferably (C,-Cyp) ~alkan-
oyloxy- (C,-C¢) ~alkyl, benzoyloxy-(cl-cs)-alkyl,
15 benzyloxycarbonyloxy-(cl-cs)-alkyl or (C,-Cg) -
alkoxycarbonyloxy-(Cl-cs)-alkyl, al-, 2-, 3- or 4-
valent physiologically utilizable cation, in par-
ticular Na®, K°, Mg?®, Ca2®, A13® or an ammonium ion,
) optionally subgstituted 1-3 times by (C,-Cg) -alkyl,
20 (C,-Cg) ~hydroxyalkyl, (Cl-c4)-a1koxy-(cl-cs) -alkyl,
phenyl, benzyl or (C;-Cg) -alkyl which can be substi-
tuted 1 to 3 times by hydroxyl or (C,-C,)-alkoxy, or
a cation of a basic amino acid derivative,

R’ is a radical of the formula II, excluding -80,H,
25 -Y-[C-U] .-D-W (II)
in which
Y is -80,-,
C is a bond, or
a branched or unbranched aliphatic (ci-cls)-
30 alkanediyl radical,
' U is a bond or
hydrogen or -0-,

r is 1,
D 4is a bond or
35 hydrogen or

2 -branched or unbranched aliphatic (c,-C,)-



(C1- C6)- - al koxycarbonyl, benzyl oxycarbonyl, (Cl-C10) -

acyl oxy-(Cl-C6)-al kyl, preferably (Cl-Cl0)-alkan- oyl oxy-

(Cl1- 6y -al kyl, benzoyl oxy- (Cl-C6) -alkyl, 15

benzyl oxycar bonyl oxy- (Cl- C6) - al kyl or (C1-Co) -

al koxycar bonyl oxy- (C1-C6)-al kyl, a 1-, 2- 143~ or 4- val ent
physiologically utilizable cation, in par- ticular Na[err],

Klerr] , My[err], Ca[eralkanediyl]|radieal.ammoni um i on, optionally
substituted 1-3 tineg byg( &lpSRa-aLkyl . 20 (C1-C8) -hydroxyal kyl,

(C1-C4) -al koxy- (Ci1-cC8) -alkyl, phenyl, benzyl or (Cl1-C8) -alkyl
whi ch can be substi - llydr"°9¥ntﬁ{:ed 1 to 3 tines by hydroxyl or (Cl-C4)

-al koxy, or aac§Ci oty s0Fcgchasliphatio aldyl dalkeaylyealkynyl R7
is a radi calg of thefor I I err]H 25

Yoy [ersr] % ilkleny%ﬁ)i@a{@ai%l R

-Sqerr]- C % s(G-fapli-akyl radical or 3 Erarﬂﬁ]eﬂ‘ﬁ?mhﬁﬁ?%nched
al i phat i c (C1-Cl16) - 30 heteroarylahladiedilyl whtliecodt least one Wf i h@ bond
or hydr oge I bond
or 35 hydrogenqra%riabgeb C or D or Wr[i).s ﬁoéed bond anc Pgnch :.afy
aliphatic (Cl-C4)- a heterocatom group if C is not a bond14>r. if D

al kanedi yl x@di cal, and/or W are AobOadbérid a.nd hydr ogen or

a (C3-Cl10)-cycl oali ptlatlg?lcg_&lé?gﬁléenyi?ag% é’l ke cmot & rrgﬁﬁgl kenynyl

radi cal or fFyl
het eroaryl radical, V\herlard@:losieeagpronet‘é\‘eilrhe part prefev@blaabl esrél_ or D

or Wis not a bond and lédb%tqrthseea by a combmaaeihﬁt 8k oaagrquenhic&i S
not a bond or if D 10 for,Ware gﬁbon '

and/or W if these are Mt d&'flf&’r' Gr substitients rF?’b’res t hei r
part pref®8ably ar e hydroxyl, halogen, cyano, trifluoromethyl, nitro,

carboxyl, (C;-C;,)-alkyl, (C;3-Cg)-cycloalkyl,
(Cg-Cq5) ~aryl, (C,-C,() -aralkyl, (C;-C,,)-alkenyl,
(C3-Cy,) ~alkynyl, (C,-Cy,) ~alkoxy, (C;-Cy5) -
. alkoxy-(C;-C;,) -alkyl, (C,-C;,)-alkoxy-(C,-C;,)-
20 alkoxy, (Cg-C;,)-aryloxy, (C;-C,4)-aralkyloxy,
y (C,-Cg) ~hydroxyalkyl, =0~ [CHy1 ,CeH (2£41-g)Fgr
'~ -OCF,Cl, -OCF,-CHFCI1,

(C;-C;,) ~alkylcarbonyl, (C3-Cg) -cycloalkyl-
carbonyl, (C¢-C,;) ~arylcarbonyl, (C,-C,¢) -aralkyl-

25 carbonyl, cinnamoyl, (C;3-C,,) -alkenylcarbonyl,
(C3-Cy,) ~alkynylecarbonyl,

(Cl-Clz ) -alkoxycarbonyl ’ (c1 -012 ) - alko::y- (cl-clz ) -
alkoxycarbonyl, (C,-C;,)-aryloxycarbonyl, (C,-

C,¢) -aralkoxycarbonyl, (C3-Cg) ~cycloalkoxy-
30 carbonyl, (C;-C,,)~-alkenyloxycarbonyl, (C,;-C;,)-
alkynyloxycarbonyl,

(C,-C,,) ~alkylcarbonyloxy, (C;-Cy) -c_:ycloalkyi-

carbonyloxy, (C¢-C,,)-arylcarbonyloxy, (C,;-Cy¢)-

aralkylcarbonyloxy, cinnamoyloxy, (C3-C,,)-alk-
35 . enylcarbonyloxy, (C;-C,,)-alkynylcarbonyloxy,



supstituted by a conbination of up to 5 identical or di ffereht

substituents fromthe series 15 hydr oxyl, hal ogen, cyano,
triflueronmethyl, nitro, carboxyl, (C1-C12) -alkyl, (C3-C8)
- cycl oal kyl , (C6-C12)-aryl, (Cr-C16)-aral kyl, (C3-Cl12)
- al kenyl , (C3-C12) -alkynyl 35 - (C1-C12) -al koxy, (C1-C12)
- al koxy- (Cl-Cl12) -alkyl, (C1-C12) -al koxy- (Ci-C12) - 20

al koxy, (C6-Cl12) - ar gapkgmoyl C7- Q:LQ): -a{ Al Jaluyplarbamoyl, N,N-di-

(o oot STl G hrarin

e
(C3-C8) -cycl oal kyl - carbamoyl: N-{ S5 hHSmg)l-2: Pz;noyar:yl (roRyuk) -
(Cl7k016l) -aral k|y| 25 aralkylcarﬁﬁ&%?bz/; NJ-i I -yal 1@ -y ) -
- al kenyl carbony yn i }
(Cl- C12) aﬁjkoxycar bon?FYl(cebef%C% al koﬁ} % éf "N-(C7-Cy¢)
al koxycar bonyl, (C6-Cazalkylgavkgmoybonyl , (C?- C16)

-aral koxycarbonyl ﬁCQ(@8)cJ( y.gll%bclyou -89, )-alkyl)casz%hh yl,

(C3-C12) - al kenyl oxycar bony, on car bonyl ,
(Cl- C12) - al kyl car bonyl B‘x;}( 6~Cy °"é’yéFéaFkg)l alkyl%cax-‘%y i

car bonyl oxy, (C6-C12) iar(jmacmnﬁmww-@%}cm)-alkyl)ca.rba.moyl,
ar al kyl carfionyl oxy,_ci @yl exh (e F1 G2 (e, F a1kowy - (€1-Cao1 -

enyl car bonyl oxy, (C3-Cl yl carbonyl oxy,

- 15 - ca@&afﬁr bamoylei- C12)) - al kyl carbamoyl, N, N-di -
(Cl-C12) -al kyl car banoy- (c Gko)(-@l.kﬂ)-n-d)(cl eehgyl-aryloxy- (C;-Cy4) -

car banmoyl, N (C6- 016) 1 %?éf N (C7-Cl6)

ar al kyl carbarmyl -N- C6-Cl6) - 5

aryl car barmoyl , N- (@r L0 rﬂf}w =N CYCL1G)s) ~aralkyloxy- (C;-Cyg) -

ar al kyl carfpgm)yl . alkyl) carbdmoflCl- C10) -al koxy- (Cl1-C10) -al kyl)

car banoyl , N ((C6-C16) -aryloxy- (Cl-Cl10) -al kyl) carbanoyl,

N ((C7- 016) aral kyl oxy- (C1-C10) -al k{l) car banoyl , 10
N- (C1- C10) - al ky! - N- (( Claxgiz® - al k@iqf-‘—le iam;-aminm di- (Cl-cn)-alkyl-

amino, (C3-Cg) -cycloalkylamino, (C;-C,,)-alkenyl-
amino, (C3-C;,)-alkynylamino, N-{(C4-C;,)-aryl-
amino, N-(C,-C,;,)-aralkylamino, N-(C;-Cg)-alkyl-

20 N-(C,-C,,) aralkylamino, N-(C;-Cg) -alkyl-N-(Cq-
C,,) -arylamino, (C,-C;;)-alkoxyamino, (C;-C,;)-
alkoxy-N- (C;-C,,) ~alkylamino,

(C,-C;,5) ~alkanoylamino, (C3-Cg) ~cycloalkanoyl-
amino, (Cg¢-C,,)-aroylamino, (C,-C;¢)-aralkanoyl-

25 amino, (C,~C4,) ~alkanoyl-N- (C;-Cqy) -alkylamino,
(Cs‘cs) -cycloalkanoyl-N-(C,-C,,) -alkylamino, (Cg-
C;,) -aroyl-N-(C,-C,,) ~alkylamino, (C;-C,,)-aral-
kanoyl-N-(C;-C;,) ~alkylamino,

(c,-C,,) -alkanoylamino- (C;-Cg) ~alkyl, (Cy-Cy) -
30 . cycloalkanoylamino- (C,-Cg) -alkyl, (C¢-Cy¢)-aroyl-

amino- (C, -Cg) ~alkyl, (C;-Cy¢) -aralkanoyla;nino- (C;-

Cg) -alkyl, amino- (C;-C,q) -alkyl, N-(C;-C,q) ~alkyl-

amino- (C,-C,4) alkyl, N,N-di-(C;-C,,)-alkylamino-

(Cy-Cy0) -alkyl, (C;3~Cg)~cycloalkylamino-(C,-C4q) -
3s . alkyl,



al kyl ) car banoyl , - N-(Cl- C10) -al kyl -N- ((CB-CL6) -aryl oxy-

(C1-C10), - - al kyl') carbanoyl , N- (Cl-C10)
-alkylsN- ((C7-Cl16) -aral kyl oxy- (Cl-Cl10) - 15 al kyl ) car banoyl ,
am no, (C1-C12) - al kyl am no, di-(C1-C12)-al kyl - am no,
(C3-C8) -cycloal kyl am no, (C3-C12) -al kenyle - am no,

(C3-C12) -alkynylamno, N (C6-Cl2) -aryl- am no, N

(C7-C11) -aral kyl ami no, (&; -¢C)~@lkylakkphptad) (cl-cn) -abkylsulfinyl,
( C7- C10) ar al kyl ami no, ke

l
-aryl am no, (Cl-Cl2) aI(be?/ aﬁ)" ?igf EI- ( (c‘-cl‘)-arylﬁnﬁox%
(C1-C10) -al kyl amino, (Cg=Cyg) - arylsulefdgy 12ﬂcs'a¢icanma.ﬁpﬁgonyl,(cg c8)

BTt S =t N D

- ar al kanoyl - o, a

“al kyl am no,5 ‘“’ﬁt‘tg e 87 Qsdr 5%‘%5?{% Tﬁﬁé _C10) -al kyl ani no,
( C6- Cl2) -aroyl-N (Cl C10) -al kyI am no (Cr-C11) -aral-

‘gggo&) N- |(El| 010) -a' k%%@enene radicals which cdrtki®lgh a%&tc?igaiam no-
- al Ky no

“alkyl, (Ce-CL6) o oyI | Tor their part °a=an’?ﬁ‘\-/.c?‘&(ﬂé§f&%éda (YRS %%)
-aral kanoyl amno- (Cl- 1, 2, 3, 4 oxrCl® ideayicahmoro- d:(tﬂeﬁf]; subkyl ,

N- (Cl1l-C10) -al kyl - nae(C |
N, N- di - (CL- C10) - al ky! ani jBtituents ££50 "enk gsg%k(gfg iﬁ‘ﬁcgen. hydroxyl,

(C3- C8) - cycl-‘bal kyl ami no_l:(aéfge_g@ cyana, trifluorome N}I’ itro, carboxyl,
-al kyl su ony ry t
-aryisulfl nyl , (C6- CLB) ‘ ’fo nFé P aJQ&nY]ch (Ca &ENE
-aral kyl mer capt o, (CFUQE!M?-)c - é@ﬂlqiyp -alkoxy, 1~Cs2)) ‘far]rl‘ﬁXY- (c,-
(C7-C16) -ar al kyl sul fonylg,,) ~alkyl, (c,-c, Walkokpe (cadeLpl-almdixeh) c@ytain
droxyalkyl' "0" [cgzGCfH(2£+1_g)Fg' -OCF2C1' -OCFZ-
CHFCl, ' '

(C,-C,;5) ~alkylcarbonyl, (C3-Cq) -cycloalkyl-
carbonyl, (C4z-C,,) ~arylcarbonyl, (C,-C,¢) -aralkyl-

20 - carbonyl, cinnamoyl, (C3-C,,)-alkenylcarbonyl,
(C;-C,,) ~alkynylcarbonyl,

(C,-C;5) -alkoxycarbonyl, (C,-C;;)-alkoxy-(C,-Cy,) -

alkoxycarbonyl, (cs'-cn) -aryloxycarbonyl, (Cq;-

C,¢) ~aralkoxycarbonyl.,. (C3-Cg) -cycloalkoxy-

25 carbonyl, (C;-C,,) —alkenyloxycarbonyl ¢ (Cy-Cy5) -
’ alkynyloxy-carbonyl,

(C,-C,;,) ~alkylcarbonyloxy, (C;-Cg)-cycloalkylcar-
bonyloxy, (C¢-C,,) ~arylcarbonyloxy, (C7-Cy6) -
aralkylcarbonyloxy, cinnamoyloxy, (C3-C435) -
30 ' alkenylcarbonyloxy, (C;-C;,)-alkynylcarbonyloxy,

carbamoyl, N-(C,-C,,)-alkylcarbamoyl, N,N-di-
(C;-C;,) -alkylcarbamoyl, N=- (C3~Cg) ~cycloalkyl-
carbamoyl, N-(Cg-Cy4)-arylcarbamoyl, N-(C,-C,¢)-
aralkylcarbamoyl,  N-(C;~C,q) -alkyl-N-(Cg-Cy¢) -



for their part can be substituted on the aryl by 1, 2, 3, 4 or

5 identical or different sub- stituents fromthe series

hydr ogen, hydroxyl, 10 hal ogen, cyano, trifluoronmethyl, nitro,
cat boxyl , (C1-C12) -alkyl, (C3 -C8) -cycloal kyl, (C6-Cl12)
-aryl, (C7-C16) -aral kyl .. 44(C3-C12) -al kenyl, (C3-C12) -

al kynyl, (C1-C12) -al koxy, (C1-C12) -alkoxy- (C1-

C12) -al kyl, (Cl-Cl2) - aakprdarBam - 3 -N- (C., - (elada -

-ari/l oxy?/ Ec7- c_mg -aral ka’ié 0X %)(01%3“2-1{1%1@ N=(Cr=Cag) 8 oxlya| kyl ,
-O [CHerr]][err] C[er%ﬁff% l?‘]"?—%/%]r'r] ,- -OCF[err]d, -OCF[err]-

CHFO , Nt CICLR)y) ~alkokyal©p4ly) -~alkyTic&sbangyl pal kyl -
carbonyl, (C6-Cl12) -argleee c’éb -atfloxfd 0¢; 26,3 Kuhky?Ycarbamoy1, Carbonyl,

ci nnanoyl , _ (C3-C12) -al kenyl bony| -C12

-al kynyl caPbonyl , - 8- %?cv'clss -a(é}kﬁﬁf?: &?k‘cﬁmp&é?ﬁ:ﬂ}??af@ﬁb
-al koxy- (C1-Cl12)- N- (C,-C, ) -alliapdy-cir O¢aykC, o § CRIKbXY - (C,-C,4) -
-aryl oxycarbonyl, (C7; C16) -aral koxycar bonyl , (

- C8) - cycl oal koxy- 25 alkyl)car%%’r‘%%%ﬁ/l , (C3-C12) -al kenyl oxycarbonyl,

(C3-Cl12) - N-ACayRulod xplddldhy [ (C-Ci¢) -aryloxy-(CeiCeyhy
-al kyl car bonyl oxy, (C3alk$)l)caybhneyky! car - : bonyl oxy,

(C6-C12) ~aryl carbonyl gx el G7- Cﬁg) o3 _ - | gar bonyl oxy,
ci nnanoy!| %?y, (C3- Clg ¥9138£°q alkyl-N-f ﬁ(cé’nﬁlé)ar%%ar%}?%%/’g(@ %(;.2;/
-al kynyl carbonyl oxy, @alkyl)carbamoylcarbanoyl, N (Cl-Cl2)

-al kyl carbanoyl, N, N-di- (C1-C12) -alkyl carbanoyl,
ﬁ E g gé) cyel oalkyl amino, . o1 4G Eaz aéwgn‘inl\‘#@ ( %‘C é‘%}cggpﬂig’%‘myl ’
(C6-C16) - amino, (C,-Cg)-cycloalkylamino, {(Cj-T;,)-alkenyl-
aryl carbamoyl, N (ClagdQ),- al fe)-cl) (dHhcydyimitldl - N- (és'clz) -aryl-
Kyl car bamgy] , amino, N-(C,-Cy,)-aralkylamino, N-(C,-Cg)-alkyl-
" (C4-C44) -aralkylamino, N-(C,-Cg) -alkyl-(C,-

C;,)arylamino, (C;-C,,) ~alkoxyamino, (C,-Cq5) -
alkoxy-N-(C,;-C,,) -alkylamino,

(C;-C,5) ~alkanoylamino, (C3-Cp) -cycloalkanoyl-
20 amino, (C4-C,,)~-aroylamino, (C;-C,.)-aralkanoyl-
~ amino, (C;-C,,)-alkanoyl-N-(C,-C,,) -alkylamino,
(C3-Cq) -cycloalkanoyl-N- (cl-ém) -alkylamino, (C¢- -
C;,) ~aroyl-N- (C,-C,,) ~alkylamino, (C,-C,;)-aral-
kanoyl-N- (C;-C,4) -alkylamino,

25 (C;-C;,) -alkanoylamino- (C,-Cg) ~alkyl,  (Cy-Cg)-
cycloalkanoylamino- (C,-Cg)alkyl, (C¢-C,¢)-aroyl-
amino- (C, -Cy) ~alkyl, (C,-Cy4) ~aralkanoylamino- (C, -
Cg) -alkyl, amino-(C,-C,,) -alkyl, N-(C,-C,,) ~alkyl-
amino- (C,-C;,) ~alkyl, N,N-di-(C,-C,4)-alkylamino-

30 (C,-C;p) ~alkyl, (C;-Cq4)-cycloalkylamino-(C,-Cqq4) -
alkyl,

(C,-C4;) ~alkylmercapto, (C,-C,3) -alkylsulfinyl,
(¢;-C,,) ~alkylsulfonyl, (Cg-Cy6) ~arylmercapto,
. (Cg=Cy¢) ~arylsulfinyl, (C¢-C,4) -arylsulfonyl,
35 (C;-Cy4) ~aralkylmercapto, (C;-Cy4) ~aralkyl-



N ((Cl-CL0) -al koxy- (Cl-CL0) -alkyl) carbanoyl, N-

((C6-Cl6) -aryloxy- (Ci1-C10) -alkyl) carbamoyl, 5 N ((C7-Cl16)
-aral kyl'oxy- (C1-Cl10) -al kyl) carbanoyl, - N (C1-C10)

-al kyl -N- ((CL-C10) -al koxy- (Cl-ClO) - al kyl) car banoyl ,

N (C1-C10) -alkyl-N ((C6-C16) -aryloxy- ,gCL-C10) -

al kyl) car banmoyl, 10 N (Cil- ClO) -al kyl -N- ((C7-C16) -aral kyl oxy-
(C1-C10) - caf® ~aralkylsulfonyl, anino,  (Cl-Cl2)
“al kyl anino, di- (Cl- cf‘zl?“ H T i no. ( C3- G8)

-cycl oal kyl am no, (C3 -C12) -al kenyl - am no, (C3-C12)

-al kynyl am no, N RE64i€1Bydregeh-od5(C,-C,) -alkylani no, N (C7-Cl1)

-aral kyl am no, N (Cl C5) -al kyl - (C7-C10) -aral kyl am no,

. N (C1-C5) -alkyl- Cl2) ar
-al koxyam no,  (Cl- g%z)‘-s a branched or mﬁ?ﬁﬁéﬁgﬂ '@L)C%giq’ f%ﬁ‘é?ﬂ‘ no,
(C1-C12) -al kanoyl am nowhich( Ga¥ies Cucl eatliauly| gralp and whichanimo,

Co-Cl12) - I '
ECl- ClZg _er gng;nl nﬁl- (&E,e%‘élme ra%kgnoxk two times Db %gh@ oxyl,

-cycl oal kanoyl - N+ ( Cl1- CE3moxiney| ?E)in%‘cdcrcs)‘alle' (Cxcfa) -CUPL9T - N

(C1-C10) -al kylam no, (aCﬂQCiJ,léhegygl or benzyl, kanoyl -N- (Cl-C10)
-al'kyl am no, 25 1- C12) -al kanoyl am no- (C1-C8) -al kyl,
(C3-C8) - cycl oal kanoyl am no- (Cl1l-C8) al kyl, (C6-Cl6)-aroyl -
am no- (Cl-C8) -al kylandq C7-C16) -aral kanoyl am no- (Cl- C8)
-al kyl, am no- (C1-C10) -alkyl, N (Cl-Cl10) -alkyl- am no-
(C1-C10) -alkyl, N, Ndi-, (Cl- ClO -al kyl am no- 30 (C1-C10)
“alkyl; (C3-C8) -cyc‘lloaﬁﬂaﬁﬁﬂu (C1-C10) - al kyl ,

(C1-C12) -atbylnercapfo,is 1 (t(él-SClZ) -al kyl sul fi nyI

(C1-C12) -al kyl sul fonyl ymrcapt o,
(C6-C16)-aryl sul fi nylné( (:C% Cf16 ar ;quzsul onyl, 35 . (C7-C16)
-aral kyl nmer capt o, -®6) -aral kyl - .

Particularly preferred compounds of the formula I are
those in which '

15 R' is hydroxyl or (C;-C¢)-alkoxy,
R? and R® are hydrogen,
RS is hydrogen or a 1l- or 2-valent physiologically
utilizable cation, in particular Na®, K°, Mg?® or
Ca?® or an ammonium ion, in particular H,N°C(CH,OH),.
20 R’ is a radical of the formula II, excluding -SO,H,
Y- [C-U] .-D-W (1),

oo in which
Y is -80,-,
C 4is a bond or
25 a (C,-C;q) -alkanediyl radical,
is a bond,
is 1,
is a bond or hydrogen,
is hydrogen or ' .
30 a phenyl radical, where at least one of the vari-
ables C or D or W ig not a bond and . .
C, D and/or W can be substituted by fluorine,

2 U d



+

- 18 - sul finyl, (C7-C16) -aral kyl sul fonyl, R4 is

hydrogen or (Cl-C4)-al kyl, R5 is a branched or unbranched
(CI1-CAy- ‘al kyl radical whi ch carries a carboxyl group and which
is 5 substituted one or tw times by hydroxyl,

quorine; chlorine, (Cl1-C6) -alkyl, (C3@G® -cyclo- al kyl
phenyl or benzyl, and n is 0or 1, 10 f is
1to 5, g ishmprineo teiflyoxromethyl, X is 0or 1

Particularly preferredg qurgy_s,qgf the § @r_@uba 2681ky1, [ hoggnkya Which
15 Rl is hydroxyl or (CfL C6) é:nkox c&c R 5t e hydr!cl)ggn

R6 is hydrogen or a phegyly_\ 5 fcpﬁy§?‘5‘1”6§1 cal Pg‘eme or ,ti rPzabl e
cation, in particul ar NeBgl(¢.HKLgl JE Mjferr] or Ca[err]or an
anmoni.umion, in particular H[err]!\l%err]C(CH[err]O—l)[err] 20 R7 is a

radi cal of the formula Il excludln? Sqerr l
Y- [CGU[e]-DW(II)carbamoyl, N-(GyrGy) calkyloarbamoyd; ¥, Nedledfy-,
C Ls 3 bond or 25 ca) alkyaearsaﬁbyialkanndmgg cgﬂ¥6?éloa1kylcar- Uis
a bond, [ Oy w
I s hydrogen or 30 %ambyl ?nil%ﬁ f§m6§' ere™ a Teé@g'BﬁgngF t he
vari - ablaééFY@cBFbM -\NNN%@F;&*%MWC;-C“) -phenyT- D
and/or Wcan be substi tddr®amBy1f | NO{E[\Ra,) -alkyl-N- (C,-C;,) -phenylalkyl-

10 carbamoyl,

N- ((C,-C;4) -alkoxy- (C; -Cg) -alkyl) carbamoyl,
N-phenoxy- (C; -Cg) -alkylcarbamoyl,
N- ((C,-C,¢) -phenylalkyloxy- (C, -Cg) ~alkylcarbamoyl,
N- (C; -Cg) -alkyl-N- ((C,-C¢) -alkoxy- (C,-Cy) ~alkyl) -
15 carbamoyl, | ‘
' N- (C,~-Cg) -alkyl-N-phenoxy- (C; -C4) ~alkylcarbamoyl,
N-(C;-Cg) ~alkyl-N- ((C;-C;¢) ~aralkyloxy-(C,-Cyq4) -

alkyl) carbamoyl,
(C,-Cg) -alkanoylamino, (C3-Cg) -cycloalkancyl-
20 amino, phenylamino, (C;-C4,) -phenylalkancylamino,

(C;-Cg) ~alkanoyl-N- (C,-C¢) ~alkylamino, (C3-Cg) -
cycloalkanoyl-N- (C;-C¢) -alkylamino, benzoyl-N-
(C;-Cg) ~alkylamino, (C,-C;;) -phenylalkanocyl-N-
(C,-C¢) -alkylamino,

25 (C;-Cy) ~alkanoylamine- (C,~C,) ~alkyl, (C3-Cg) -
cycloalkanoylamino- (C,-C,) ~alkyl, phenoylamino-
(C;-Cg) -alkyl, (C,-C4,) -phenylalkanoylamino-
(c;-C4) -alkyl,

where the radicals which contain an aryl radical
30 can for their part be substituted on the aryl by
1, 2, 3, 4 or 5 identical or different substi-
tuents from the series hydroxyl, carboxyl,

(C;-C,) -alkoxy, phenoxy, benzyloxy, f£luorine,
chlorine, trifluoromethyl,



-

- 19 - - chlorine, trifluoronethyl, (C1-Co)

-al kyl, , (C3-C8) -cycloal kyl, benzyl phenyl ,
( CI1- Co) -'al koxy, phenoxy or - -O
[CH err]][err]Cerr]Herr]Ferr] 5 carbanoyl, N (Cl-C10)
-al kyl carbanoyl, N, N-di- (Cl1- ¢=8) - al kyl car barmyl N-
(C3-C8) -cycl oal kyl car - bam)yﬁ N- phenyl car bam)yl N-
Egs %8 - pﬂeny: - (c,-C4 )%k%b&wdwwhyw (cwaal ox el yl,
- phenyl - a -a
“phenyl al kyl - 10 (c.,-cyg tc})%en rfé’ikoxycé:%onyiN_ (?(gi g_!bfcyﬁfﬁoxy-

(C1-C8) -alkyl) car bam)ﬁlkoxycarbonyl, N- phenoxy- (C1- C8) - al kyl car banoyl ,
N- ((C7-C16) -phenyl al kyl oxy- (C1-C8) -al kyl carbanoyl, N-

(CL-C8) -al kyl-N- ((Cl- al ko Cl-C8) .-al kyl) - 15
car banoyl , (i%)u_c(.z;’l 1%3%!&' enoxy$C{Se) ceycloalkyl-

-al kyl car baroyl , carbonlexy( Clbeﬂ.yoyhbkyt N-(cg(q?-)Giﬁ)enyaaakleoxy-
(C1-C10) - ?{gbam)yl (C1-C8)

al kanoyl am no, (C3 - 08) -cycloal kanoyl - 20 : am no, phenyl am no,
(C7-C11) - phenyl al kanoyl am no, (C1-C8) -al kanoyl-N (C1-C6)

" al kyl i’im;\jtm, (C3-C8)- (€3=Cy) -z;lkclaxy‘\l'.aﬂ&q}l@myl(CN-C{ Llﬁiho:@lc&)kfbam Ino
enzoyl - a ano
(C1- C>E{>) -al kyl am no, Zg“;lgx@ I&y ?ntgo?he kano%’ %‘%@?é&yhﬂf”'y

-alkyl,  (C3-C8)- (C3-Cq) -cyeya REFRERWMHIRKY /( C1- C4) - al kyl ,

phenoyl am no- (C1-3C6) -alkyl, (Cr-C11)

-phenyl al k yl am no- - al kvl wher e

t he radi calaiswv\hl ch cont eflarfbaar?o rl I ré‘glj(c 2:8)0 amlcarbmé’ei"rf f oM P& part

be substituted on the ar{Fi-¥g)-a lecarbamoyl_L 2, 8- (2, o@)5dyidmaldyil -or
di fferent substi - carbamoyll, Um%&@a&ﬂﬁmﬁﬁﬁ.' eﬁ-r()z':dtéxj}'ﬂ-plfeﬂﬁo-x)" ,
' alkylcarbamoyl, hydroxy-(C,-C,)-alkylcarbamoyl,
acyloxy- (C,-C,) -alkylcarbamoyl,

15 carbamoyloxy, N- (C;-C¢) ~alkylcarbamoyloxy,
N,N-di-(C;~-Cg)~alkylcarbamoyloxy,
N-(C,-Cg) ~cycloalkylcarbamoyl,

Rt is hydrogen,

R’ iz a methyl group which .is substituted by
20 carboxyl and carries a further substituent from
the =series (C,-Cg) -alkyl, phenyl, benéyl,
hydroxyalkyl, hydroxyl, (C,-C,)-alkoxy, phenoxy

or benzyloxy and

is 0O or 1,
is 1 to 5,
is 0, 1 to (2£+1) and
is 0 or 1.

25

Ham?p

Very particularly preferred compounds of the formula I
., are those in which

30 R! is hydroxyl or (C,-Cg)-alkoxy,



(CGl-A) -al koxy, phenoxy, benzyloxy, fluorine, chl ori ne,

trifluoronethyl, ' - 20 -

(C1- C9y -al koxycarbonyl, phenoxycar bonyl , . (Cr-C11)

- phenyl al koxycar bonyl, (C3-C8) -cycl o- al koxycar bonyl ,
(C1-C12) -al kyl carbonyl oxy, (C3-C8) -cychgpalkyl- 5

car bonyl oxy, . benzoyl 0 3y (C7-C11) -phenyl al kyl -
car bonyl oxy, 12 1arEB )R- alrleohydapgeny| oxy, (C6-Cl2) -phenoxycarbo-

nyl oxy, (C7 -gi1) iPhﬁgﬁE@bﬁxl Qycar tionygpxb-vaiﬁent I@hyséfleg)i(cgil

-cycloalkoxycarbonylox

-al kyl car banoy! , %1' izable °ati°n' in pegticy aral‘i@ylvcdﬁr *valis P, or

(N-(CS C§3) cycl oal kyICa“ or an ammonium iw,bmﬁnyirti\hm)ﬂ ﬂﬁd‘: )),
C7-Cl1) -phenylLs no

“al kyl car bargmyl k is a radical of ag Oxy%n?‘gf &), ¥F;u§¥%\$ba 15

car banoyl oxy, N- (Cl-C8) -al kyl Cal’!b"d[l%WQX W II), '

NN- di - (C1- C6) - al kyl car banoyl oxy, N (C3- C8)

- cycl oal kyl car banoyl in. which R4 is hydrogen, R5 is

a nmet hyl group which i S "%lﬁbstitut ed by 20 car boxyl and

carries a further suBstisueP@yfsom the series (Cl1-C5)

-al kyl, phenyl, begazylg a bond or hydr oxyal kyl , hydroxyl, (Cl-C4)

- al koxy, pl_jlgnoxy fyl oxy and

(C;-Cq¢) - alkanegfy
U is a bond,
r is 1, . .
D is a bond or hydrogen,
_ W is a phenyl radical, where W can be substituted
15 once or twice by fluorine, chlorine, (c'l-cs) -~alkyl,
phenyl or (C;-C¢)-alkoxy, and W is additionally
substituted once by phenyl, phenoxy, -0-
[CH,1CeH (2£41-g) Fgr
carbamoyl, N- (C,-C, ) -alkylcarbamoyl, N,N-di- (C,-Cq) -
20 alkylcarbamoyl, N-(C3-Cg)-cycloalkylcarbamoyl, N-
' phenylcarbamoyl, N-(C,-C,,;) -phenylalkylcarbamoyl, N-
((c,-c,) -alkoxy- (C,-C,) ~alkyl) carbamoyl,
- N-phenoxy- (C;-C,) -alkyl) carbamoyl,

(cl-clo) -alkanoylamino- (cl"C2) -a.lkyl, (c:‘cS) "CYCJ-O‘
25 - alkanoylamino-(C,-C,) -alkyl, benzoylamino-(C,-C,)-
alkyl or (C,-C,;)-phenylalkanoylamino-(C,-C,)-alkyl,

where the radicals which contain an aryl radical can

for their part be substituted on the aryl by 1, 2,

3, 4 or 5 identical or different substituents from

30 the series hydroxyl, (C;-C,)-alkoxy, phenoxy, ben-
' zyloxy, fluorine, chlorine, trifluorometh?l,

carbamoyl, N-(C,-C¢) -alkylcarbamoyl, N,N-di-(C,-Cg)-
alkylcarbamoyl, N-(C3;~Cg) ~cycloalkylcarbamoyl,
N-phenylcarbamoyl, N-(C,-C;;)-phenalkylcarbamoyl,



n_is d'or 1, 25 f is1lto 5, | g is 0, 1to (2f+1)

and . . X is 0 or 1. Very particularly preferred
coirpounds of the fornula I are those in which 30 R1 S
hydroxyl or (Cl-C6)-al koxy, - 21 -
R2 and R3 are hydrogen, R6 I s hydrggen or a 1- or 2-valent
physi ol ogi cal | y utilizable cation, in particular Naferr], Klerr],
My[err] or RCdjsehylirogean ammoni umion, in particul ar
H[err]N[err]C(CH[er 5 [ err] [ discal I,
excl udi ng Sqerr ]H&’JO_DS . meéhyl goup e 1??: 5?’%3%?‘?“&8%%9
(), in whic@boxyl and vy js -SQerr]- Cis a bond
or 10 (C1-C16) -al kanediyl, Uis a bond, r
is 1, Dis a,hond or hydrogen, Wis a phenyl radical,
where Wcan be SUbStItl}t once or twice by fluorine, chlorine,
(C1-CB) - al K8/l , £ is G-h&wIS'or (Cl-C6)-al koxy, and Wis additionally
substituted, '~ once gbyg mhante (2£RBFNAXE. -O
[CH err]][err]err]H rr]F [err] carbanoyl, N (Cl-C10)
-al kyl carbamoyl, N, X dit® (&P rcé’) 20 al kyl carbamoyl, N (C3 -C8)
-cycl oal kyl car bam)yl N- phenyl car banoyl, N (C7-Cl1)

‘Cgrggﬁ’r:)a: kyl Car'ﬁ?@%veﬂ%‘igr?o )furthem&fglz:éﬂtt?@g:g%ﬁrem wbd -&# e cuplothlak
(Cl- 0103/ - al kan%%A"JfﬁrfdP é)gil H%ﬁ ¥EBZ%%§ %}?’cxgt’lﬁrable salts

al kanoyl antoo- f&i I pﬂdhyh;onbeﬂm;ﬂlmmmau@:ﬁ:a:aﬂ:zter the inhibition
s of collagen biosynthesis.

The invention £inally relates to the compounds of the
formula I for use as pharmaceuticals.

The invention in parﬁicular relates to the.compounds of

15 . the formula I for use as inhibitors of proline-4-
hydroxylase.

The invention in particular relates to compounds of the
formula I for use as fibrosuppressants.

The invention furthermore comprises prodrugs to the
20 compounds of the formula I, which cause an inhibition of

collagen biosynthesis in vivo by release of compounds of
the formula I or their salts.

Finally, the invention also comprises prodrugs which in
vivo cause an inhibi’tory action on proline-4-hydroxylase

2§ due to release of compounds of the formula I or their
salts.

Pi'odrug groups are chemical groups which in vivo

- are converted to the carboxylate group of the com-
pounds of the formula I and/or
30 - can be removed from the amide N atom and/or



al kyl 'or (C7-C11) -phenyl al kanoyl ani no- (C1-C2) -al kyl, wher e

the radjcals which contain an aryl radical can for their part be
substi-tuted on the aryl by 1, 2, 3, 4 or 5identical or different
substituents from 30 the series hydroxyl, (Cl-C4) -al koxy, phenoxy,
ben- zyl oxy, fluorine, chIoanG; trifluoronethyl,

car banoyl, N (Cl C6) -al kyl carbamoyl, N, N-di- (Cl1-C6) -

al kyl car banoyl , NFar (e Gyynventah dicd PYFBd4pel ring.

N- phenyl car barmyl N (C7-Cl1) -phenal kyl carbanoyl,

-sutz)gti-tut ed by suﬁ" oTe h¥r°‘§§'l‘%o%?u’iﬂmare Tadva akoneél{\% qu‘%smﬂ) ! edl s 1

to 5, imi the aztio (2f+1) and X is 0 or 1. The

i nvention furthernore rel ates to the use of conpounds of the formula I
and t he physi ol ogi cal | | erable salts 10 for, the production of a

phar maceut i cal Tgf‘ Fﬁ%xPﬁgﬁ‘%iPFB g gEPURY)| By dve FreRSAnaRsin parti- Tpe

i nvention fBnal bylaekates to the conpounds of the formula | for use as

gpaagacegagcal Sfor the ;ngb i&&é%x&ﬁ?pé‘éééf“' &glﬁeﬁel_r%o%et(ﬁwounds

formul a tors
hydr oxyl ase. g'roups ‘and their derivatives a.nd a dehyde groups and

their derivatives, for the pyridine N atom N-oxides and
N-alkyl derivatives and for the pyridine ring 1,4-di-
10 hydropyridine derivatives.

The invention furthermore relates to a process for the
preparation of compounds of the formula I.

Compounds of the formula I in wl_lich
15 . were prepared by

i) reacting the pyridine-2-carboxylic acid deriva-
tives or the corresponding esters of the formula
11 with the amines of the formula 5, or

ii) reacting o the pyridine-5-carboxylic acid
20 derivatives of the formula 12 with the sulfon-
amide derivatives of the formula 9, or

iii) reacting the pyridine-5-carboxamide derivatives
of the formula 13 with the sulfonic acid deriva-
tives of the formula 2, cf. Scheme 2,

25 where the compounds of the formulae 12 and 13 were for
their part prepared from the compounds of the fomula 7
) by the known methods.

. Scheme 1 illustrates the preparation of compounds of the
formula Ia or Ib, in which ¥ = 80,:



The invention in particular relates to conmpounds of the formula | for

use as fibrosuppressants. The invention furthernore conprises
prodrugs to the 20 conpounds of the fornula I, which cause an inhibition
of . col | agen bi osynthesis in vivo by_r?kegse of conpounds of t he
formula I or their salts. Fi nal ly, e invention also conprises

prodrugs which iScheme IiVvo cause an inhibitory action on
proline-4-hydroxylase 25 due to release of conpounds of the forrmula | or

their - salts. Prodrug groups are chem cal groups which in vivo
are converted to the carquy?hte group of the comn R™ co.n pounds of the
formula I and/or 30 R Ye" r enoved fromthe i.de N at om and/ or
- 23 - can be copyerted to a pyridrne ri Y . Sui tabl e
prodrug groups are knowWtf:f'o fhet'person skill eth€0.¢” ih the art. The
foll owi ng prodrug groups may be nentlifigﬁgn’parti- cul ar: for the
carboxyl ate group ester, am de or hydrb t hyl geaupg’ and fheir
derivatives and al dehyde groups and their derivEtives, for the
pyridi ne N atom N oxi des amd o N-al kyl derivatives and for the pyridine
ring 1,4-di- 10 hydropyrifing degivati ves. . ®'he i nvention further nmore
relates to a process for \r/ _ 2 R :E%]:W\N/R’

\N f? RS >~ I zkl‘

RO,C Ro,c NT TR
10 11
—_— HNR*RS i)

lower alky!

3
RS e
R CO.H 6 7 R ll R?
0 -~ I 2 RNK-R" I PN \;I(/
—_———
X 3
\C TN S O~ N’ RZ R )
ii)
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‘ N R <¢
RSRN | ' lo
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12 Oxidation
RS
r! 7 7
_ r_,iL_ y— R
.0 |
. AN _\,1\ 6
f N Np2 R
R3R4N l
0



prepaﬂation of-conpoundé of the fornmula I. Compounds of the fornula I

i n which Y =S err], 15 were prepared by 1) reacting

t he pyri di ne- 2- carboxylic aci d deriva- tives or the
correspondi ng esters of the fornula 11 with the am nes of the
formula 5, or 1) reacting PR - yridine 5- carboxylic

acid 20 |ve of the r 1

ami de -deri vat i ve éﬁyéﬁgy V§E 29 "Fobs, :%Q%JJ] k&rggﬁne 2-

pyri di ne-5-car bcﬁmh%lde? N‘é!il ¢eter- 5 carboxylmo#céﬁe ¢6rt}hﬂ éomuhitﬁ t he
sul fonic acid desdwabe prepared fbMeStRé ti\méamﬁﬁ 2,prf1d1§eb9rrs 2,

or epar ed from ¢ FEPTHIAS Ae4etcoFoFRe) Fommite 7 Eid: | o eehEbne
Schene 1 il %8st rexmditiongr ok tablen qﬁnd;lmiqmun@ereofe Jghe esteriffdcatifan| a or
I'b, in which Y 3,80l eekhanol in the presdhice S6ECMiedr3t’ lacid, the
reaction time being selected such that the complete
esterification to give the diester product only takes
place to a minor extent, or the diester products can be
10 separated off as by-products.

The compounds of the formula 11 are prepared from the
compounds of the formula 8 and the sulfonamide deriva-
tives of the formula 9 (Y = SO;), where it can be expe-
dient to activate both reactantes with auxiliary reagents
15 (Houben-Weyl: Methoden der Organischen Chemie, (Methods

of Organic Chemistry), Volume IX, Chapter 19, pages 636-
637).

Reagents used for carboxylic acid activation can be
substances known to the person skilled in the art, such
20 as thionyl chloride, oxalyl chloride, pivaloyl chloride
or chloroformic aclid ester derivatives. It is not always
necegsary to isolate these activated derivatives of the
compounds of the formula 8. Usually it is expedient to
react them with the sgulfonamide derivatives of the

25- formula 9 in situ or as a crude product after prepara-
tion. '

Expediently, the compounds of the formula 9 are £first
reacted with an inorganic or organic base, such as e.g.
gsodium or pot&ssium hydroxide, carbonate, alkoxide,

30 hydride or amide, ammonia, triethylamine, tributylamine
or pyridine at -20° to +150°C, preferably at 0°- 80°C,

" and this reaction mixture is reacted with a compound of

" the formula 8 or its activated form. The reaction is
.carried out in an inert solvent, such as e.g. methylene

3s chloride, methanol, ethanol, acetone, ethyl _ acetate,
toluene, tetrahydrofuran, acetonitrile,



-25- . According to CA: Vol. 68, 1968, 68840 h, the pyridine-2-

carboxylic acid ester-5-carboxylic acids of the fornula 8 can be
prepacréd fromthe substituted pyri di ne- 2, 5- di carboxylic acids of the
f.orpula 7 under esterification conditi ?g Sui tabl e conditions are e.qg.
esterification W th rrethanol in the pfésence of sulfuric acid, the

reaction time bgl 8 AELEEhed Alabde N CHTH EaEme enPPARLIA£RREON 1O

gi ve the diester uct only _ta PR a m nor- extent
di ester product®i ‘PF‘ PEhane. s@b‘&?'é‘?’é’d § 58%"'89 FFodi¥tures of’ ‘Fﬂ’@’e
conpounds of thsolwenusa m]tmtﬁ.lven&r,edhérméi‘!e of theofipAmils i cakhe

formula 8 and t er %

SJerr]), vvhereﬂlgt i,(l%]ae%%%%ﬁ‘ intqz {;ﬂé‘ ai nt %fo g% %%Q%B‘L?‘k rea(ﬂgenﬁst\gngw ‘th
auxiliary r8agereagesnts (%m:\ﬁe;;s- %Fhoééwe&h%ﬁmﬂﬂaﬁ%
(Met hods ofumgaﬂmgt@mﬁdwria\méme I X, Chapter 19, pages 636-
637). Reagents used for carboxylic acid activation can be

subst ances known to the person skilled in the art, such 20 as thionyl

chl oride, oxal ywhehreiicﬁie?nmﬁdthwlpmiﬂdﬂedé-carbowlém achd cestiermdild:
ester derivativ@sehl tam$n88! BNKMYS leadsNCE8SSEh¥ ! LomSShmdée (d¥eS&ne
activated deriv tives of the conpo ds of the formula 8. Usually it is
expedi ent to °r1“&i€t Iznarcardtpe 4 © PRH*®® *deri vati ves of the 25
formula 9 in situ or as a crude product after pr epar a- tion. -

Bxpedi ent | Yo  NR16QEAANDYA1Q! ¢OpdeYad €nd Bbpblidd of chel £AERATR AN a0

i norgani ¢ or %anl c base, .such %um or potassium I’OXI
carbonate, al koXB§e SOTPOURE, Fae(Br a?r‘PHEr aH%M acapbet Ryfzed Wée

tributyl am ne the pyrpiindiRecaiboddiry mleidodetiOheives, 1pr er nblayncat
Oferr]- 80[err] ese caB"dnbl! Se @1?%%&? ﬂéﬁ#} 'aﬁnineeasCtﬁ&‘ﬁ’sthé‘oEé’”pound

of the fornu 8 or its activ reaction
out in an inert i§61 #enthe sergtomary &etmﬁyPEr@E‘E‘r‘d%lﬂh&q%FmﬁPt&hﬁ,

et hanol , aqet onehecidiipouidet difC the forinQlldema, accok@inghydr eher ffiven-
acetonitrile, tion

Further reaction to give the pyridine-N-oxides of the
formula Ib is carried out by oxidation of compounds of
the formula Ia. '

20 General directions for this oxidation method are also
described, for example, in "E. Klinsberg, Pyridine and
its Derivatives, Interscience Publishers, New York, 1961,
Part 2, 93", |

Oxidation with hydrogen peroxide is described, for
25 example, in "E. Ochiai, J. Org. Chem. 18, 534 (1953)*%.

The process conditions can be inferred in detail from
German Patent Application P 38 26 471.4, 38 28 140.6,
39 24 093.2 or 40 01 002.3 and DE-A-37 03 859, 37 03 962
and 37 03 963.

30 To prepare the compounds of the formula I in which NR*R5
is a carboxymethyl radical (NR'R® = NH-CH,-CO,H), the
compounds of the formula 11 (R = lower alkyl) were



-26- N, N- di met hyl f or mami de, N, N- di met hyl acet am de,

ni t ronet hane, dinethyl sul foxide or mixtures of these sol vents.

Al fernatively, the esters of the fornula 11 can be prepared with the
atd-of the customary condensing 5 reagemts (such as, e.g.

N, N' - di cycl ohexyl car bodi i m de/ 4- N, N- di et hyl am nopyri di ne) . The

reacti on of thaydypilgized- o ctind @yrtidineci2d cagboxylid acidvule:hi.m:itm
HNR[err] Rl err] oke%ga tfgrmsaceﬂp;aﬂndsﬁs)f aﬁaethe?ﬁfﬂé@l &A&ee&g@ to

;
t he inventi on. Al'ternatively, to, prepare e conpounds of the tornmula
| a the cofPSund@PPropriate ,gl¥ging ) egtefe ngarivativeso Thepe
pyri di ne- 2- car kaxpokimathgl deompaiuhdes wete( [Bbtalihedn®y hydridlaad sCadE t hen
be coupled M th,th j_Nn H ri.a - i cust omary
met hods of ggep?"lh e C%?I% s%rtfuf%%%g[ %& 1’yt %geéo t%ﬁn%ga%‘?gﬁ%&{%nrr?u ala
accordi ng to titae beazyl esteriapides. Further reaction to give the

pyri di ne- N-oxi des of the formula Ib is carried out by oxidation of
conmpounds of for_this

the formula | a. 20 neral .direction

i hoton votnd® Frataes, Suboudids praerdiPE tE srpels T PN o
Pyri dine and Schemes 1De¢b§nnoﬁn¢s,a#mte@p§-9i¥sdcénﬁgibi¢§m§r ép hipdrogek, 1961,
Part I2 93".'"Esac:§cth' %bﬂ%ig_gﬁ,w%dml egggq,z%gge}zﬁs p@sgrlﬁglsig.or 25
exanmple, 1n . Nt ql., Qg em , : . . rocess
St ond i an 1RBhaatLy, HEATH Ratisn.” ¥o (REefdraniy crrniRd | Sabr on P
38 26 471.4, 3&WlBeienitly. Pos8ibld (303X -Tooming ﬂgezﬂw.a&eapdefirdfb:&?' 03
959, 37 03 962y uﬁ%@&i 3 ?gf,ﬁm&kyﬂmsﬁaar&a hQa9RERPUIRF1PI the

formula | in whic] err|Rlerr ] .
amines, such as e.g. 2-ethanolamine, 3-propanolamine,

2-methoxyethylamine, 2-ethoxyethylamine and «,c,c-tris-

15 (hydroxymethyl)methylamine (= tris buffer, tromethane) or
alternatively basic amino acids, such as e. g. histidine,
arginine and lysine.

The introduction of the substituent R! is illustrated in
Scheme 2.



is_é cérboxynethyl radical (NR[err]Rerr]
conpounds of the formula 11 (R = | ower al kyl
-27* ;

gl ycine ester derivati ves. The
obt'ai ned by hydrolysis of 5 t he above ester
hydr ogenati on ofcheme 2he benzyl ester
according to formula I (la, Ib) by

whi ch R6 is hydrogen. Salt formation,

hydrol yzed to the pyridine-2-carboxylic acid derivatives
the formula 11 (R = H) and these were condensed with
. 6@r boxynet hyl

am des.
Schene 1

physi o- 10 | ogi cBf4 ilizabl e AeQW6H20s
subsequently. Possible -éogning agents ar
N-al kyl am nes, (hydroxy Iﬁ& jam nes and (al
as e.g.- 2-ethanol am ne, 3-propanol an ne,

2- et hoxyethylam ne and [err],[err],[err]-tris-

(hydroxynet hyl ) met hyRamine (= tris buffer, tr
al ternatively basic (&utholeeedslkglich as e. g.
| ysi ne.

Schene 2.

The introduction of the substituent

NH-CH err]-CJerr]H), the
) were
of
t he appropriate
conpounds were
am des or by catalytic
To prepare conpounds
conpounds are enpl oyed in
qﬁ£06ding to which R6 is a
ptet e 2By y carried out
e pre
koxyal k |).-(yzR ami nes,
2- met hoxyet hyl am ne,

15

onet Rangfabpeenation

hi sti d{ ne, ar gi ni ne and
is illustrated in

Schene 2 [err]

such

28 -

ROij:qj:QR‘ MR’ Ro,c\Eéj:L
1 - p
_ N“>co,R f CO,R
5a R = H
L - Cl, Br
5b R = lower alkyl

HOij:qj:OR‘
|
N’

CO,R
6a R = jowerélkw

Rozc\Eéj:pR‘
. 5

N
6b R=

CO,H

tower alkyl

The 3-substituted'5-carboxypyridine-z-carboxylic esters
~ of the formulae 6a and 6b are prepared from the pyridine-
2,5-dicarboxylic acid diesters of the formula 2.

The oxidation of the pyridine-2,5-dicarboxylates of the

formula 2 is described in J. Chem. Soc. Perkin Trams. 2,

1978, 34-38 and in J. Org.
(M.L. Peterson).

Chem. 25 (1960) 565-568

The halogenation (chlorination) of the pyridine-N-oxides

10

"of the formula 3 and the reaction of the 3-chloro-~

pyridine-2,5-dicarboxylic acid diester (formula 4) with



The 3-substituted 5- car boxypyri di ne- 2-carboxylic esters

of the fornul ae

6a and gb are prepared fromthe pyridine-  2,5-dicarboxylic acid

di esters of the fornula 2. 5 The oxidation of the

pyri di ne- 2, 5-di car boxyl ates of the formula 2 is described in J. Chem
Soc. Perkin Trans. 2, 1978, 34-38 an@% m J. Org. Chem 25 (1960)

565- 568 (ML. Peterson).

The hal ogenation_(chlorination) of the

pyri di ne- N- oxi d@dceholatesh¥Rl oMy r metahy eng- r 8hER1brmefal heabkghing o-

earth metal) can be carried out in analogy to the process

described in Patent No. CH 658 651 (LONZA).

The pyridine-2-carboxylic acid 'ester-S-c.arboxylates of
5 the formulae 6a and 6b can be prepared under
esterification conditions from substituted pyridine-2,5-

dicarboxylic acids (see CA: Vol. 68, 1968,

68840 h).

' Suitable conditions are e.g. esterification with methanol
in the presence of sulfuric acid, the reaction time being
10 selected such that complete esterification to the diester

product only takes place to a minor extent, or the
_diester'products can be separated off as by-products.

The compounds of the formula I afe inhibitors of proline-
4-hydroxylase. The inhibitors of this enzyme would be
15 determined as described by Kaule and Gilinzler in 2Anal.

Biochem., 184, 291-297 (1990).

The compounds of the formula I according to the invention
have useful pharmacological properties and in particular
show anti:ﬁibrotic activity in particular in the liver, in

20 the lungs and on the skin (scleroderma).

The antifibrotic Iat:t:ion can be determined in the carbon

tetrachloride-induced liver £fibrosis model.

For this,

rats are treated twice weekly with ccl, (1 ml/kg) -

dissolved in olive oil. The test

substance is

25 administered daily, if desired even twice daily, orally
or intraperitoneally - dissolved in a suitable tolerable

- solvent. The extent of liver fibrosis is determined
histologically and the amount of collagen in the liver is
analyzed by hydroxyproline determination - as described

30 in Kivirikko et al. (Anal. Biochem. 19, 249 £. (1967)).
" The activity of the fibrinogenesis can be determined by

" radioimmunclogical determination of collagen £ragments
.and procollagen peptides in the serum. The compounds
according to the invention are active in this model in

35 concentrations of 1 - 100 mg/kg.



pyri di ne-2, 5-di carboxylic acid diester (forrmula 4) with
-2

9 - | al cohol ates MR err] (M netal; e.g. alkali netal, alkaline
earth fretal) can be carried out in analogy to the process described in
Pat ent No. CH 658 651 (LONZA). -The pyri di ne-2-carboxylic acid
ester-5-carboxylates of 5 the fornutad0 6a and 6b can be prepared
under esterification conditions fromsubstituted pyridine-2, 5-

di car boxyl i c athesa¢Si¥l e ofothe shibniymgensutif qan be degmmined by
condi ti ons ar er&dfioimflmslégixddl ondetéimimd ol of ithel harytasanea of
sul furic acid, [ | [ N el ected che t ete
esterificati Onp%%f?%gf%{: egge‘r%ﬁa‘e%? ogﬂég %ﬁ?yg?a&’gs t%lléa?qé {L gé a&'cn%@;zldr
extent, or theminald enegslinking s demabe scPphr acedlegenas byper odiXt s.
The conpousgds qfigtbsiiagen ér|tyde T idlilladien ®C,Pr ©hi 6Re serum.

4- hydroxyl ase. The inhibitors of this enzyne woul'd be 15 determ ned as
descri bed by Kaul e and Gunzler in Anal. Bi ochem , 184, 291-297 (1990).
The conpounds &brt Hdifeorputpoese actbe dhygrosypirolineenpnneollagehaVELUsef ul
phar macol ogi CabeBEQﬁ@Etﬁﬁscaﬂﬂaéé‘npﬁE&'%@rIV col PAUh A | E&RE QAL £ -
activity in particul i\l‘ |g tﬂe l-Tver, in the lungs and on the skin
(scl eroder ma) . +0B8 inThBe Li¥eT ®%tic action can be deternmined in the

carbon - t emrdachptrdeteddouatsl {ecaretrrdl)brosi s nodel. For this, ‘rats
are treat §¢ twpge wegkly cW (RokCohehbbh titPhck¥brid dLS3PhYEMerd
olive oil. Thg t est substaonce |Bs 25 ghmhn%g%e?ega%a%ﬁ, ?{% %I’éés?red

even tw ce dai I\FClar §PRETOL) o ntraperitoneally - dissolved in a
suitable toleraf)l e rats %ol wheh. £idée &I cnrindfthlenvar cbmpoandsacsord-

det er mi ned . Njgto i I 25D |lagen in the liver is
anal yzed by hyd’rn?x}tﬁr c%?lgng'ﬁgg%{g?ﬁqgn‘g%?on -i-&g%s%%egér)i bed 30 In Kivirikko
et al. (Anal. Berehmgpsyyedp{this fepysmprhod is described by Rouiller,
15 C., Experimental Toxic Injury of the Liver; in The Liver,
C. Rouiller, Vol. 2, 5. 335-476, New Yorl;, Academic

Press, 1964).

The compounds of the formula I can be used as medicaments
in the form of pharmaceutical preparations which contain

20 them, if desired together with tolerable pharmaceutical

' vehicles. The compounds can be used as medicines, e.g. in
the form of pharmaceutical preparations which contain
these compounds in a mixture with a suitable pharmaceu-
tical, organic or inorganic wvehicle <£for enteral,

25 percutaneous or parenteral administration, such as, e.g.
water, gum arabic, gelatin, lactose, starch, magnesium
stearate, talc, vegetable oils, polyalkylene glycols,
petroleum jelly etc.

For this purpose, they can be administered orally in

30 doses of 0.1 - 25 mg/kg/day, preferably 1 - 5 mg/kg/day

' or parenterally in doses of 0.01 - S mg/kg/day.,

preferably 0.01 - 2.5 mg/kg/day, in particular 0.5 - 1.0

mg/kg/day. The dose can alsc be increased in severe

cases. In many cases, howéver, lower doses are also

35 sufficient. These details relate to an adult of about 75
kg in weight. |



The activity of the fibrinogenesis can be determ ned by

radi ol nmunol ogi cal determ nation of collagen fragnents ~and procol | agen
peptidés in the serum The conpounds according to the invention are
active in this nodel in 35 concentrations of 1 - 100 ng/ kg.

- 30 - The activity of the fibrinogenddis can be determ ned by

radi oi mmunol ogi cal determ nation of the N-term nal propepti de of

col l agen type |1 Thgr {Avenfiqe &urthermore comprises: | gbel | nkengPL dohe n

01;] col l agen  tgmpoundd¥ dccordingt €bl Bﬁeaﬁ.ﬁeﬂwﬁh liv enk! Basd £ M@:{ Hf)

t he serum ro progcol lage .
peptide, 7s-col lgggﬁmég%j&%w{fﬁﬁi eey §§ﬁ§ehﬂ’a e tr?ar'ﬁ‘%?

liver of a) Bﬁ?PbHi-wiF B2 ‘(h,ﬁ)mqnemi@)ed me&aboibcmﬂbmmhmn
"tetrachl ori de was admi ni stered (CC[err] control) c) rats to whom

first CO[er en a accor g- ing to the invention was

admi ni st eE ed%] Qgﬁe?‘é“'ﬁ@‘&iﬂ?e% gﬁFE FESALRE: Ty q?ﬂ?ﬁﬁ‘!"&é’& lgy whdgh | er,

15 C., Experinegpatainxexelor mqreofcaﬂpeuhﬂweb;f the Thértu V@€l according

Roui | | er Vol . 2¢a5 3 964
cepeudonadlhey ilayle SRS B R Ey Wiy,

The corrpounds of t e formula | can e u
of pharnaceuticaPf Fﬁpar ations which contain 20 them if desired together
wi th tol erabl-e pharnaceuti cal : vehi cl es. The compounds can be used as

medi ci nes, e.g. i r aratlo

contain t helsrfelecghaoun SL?#%P; é?é é@%ﬁé&%ﬁj% i Wg’b REe
tical, orgaffc anPWBr &R &ey @pdcager famdddars|to the mmamé@ldedr in
par enteral adni nikheratt O/As @H&bmﬂ&eueiﬂals, thé/\@haﬁ:maaélﬂbéié‘i’ify SRUR4d N,

e She o1 SRS s A L ST e

are employeg e:l.t:her as such or preferably in combination
with suitable pharmaceutical auxiliaries or excipients in
15 the form of tablets, coated tablets, capsules, supposi-
tories, emulsions, suspensions or solutions, the active

substance content being up to about 95%, advantageously
between 10 and 75%.

In addition to solvents, gel-forming agents, suppository
20 bases, tablet auxiliaries and other active substance
vehicles, suitable auxiliaries or excipients for the
desired pharmaceutical formulation are also, for exémple,
antioxidants, dispersants, emulsifiers, antifoams, flavor
correctants, preservatives, solubilizers or colorants.

- 25 The following examples are intended to illust:rat:e the
invention.

In the following, the compounds are designated as substi-
tuted pyridine-2-carboxamides. :

'I"hey can also ‘be classified as N-substituted glycine
30 derivatives. They are consequently substituted N-
(pyridyl-2-carbonyl)glycines.

.In this case, the name of the title compound of Exampie 1



For thi's purpose, they can be adm nistered orally in 30 doses of 0.1 - 25
nmg/ kg/ day, preferably 1 - 5 ng/kg/day or parenterally in doses of 0.01
- 5 nmgFkg/ day, preferably 0.01 - 2.5 ng/kg/day, in particular 0.5 -

1.0 . ng/ kg/ day. The dose can al so be increased in severe cases. In
nany cases, however, |ower doses are also0385- sufficient. These details
relate to an adult of about 75 kg in weight.

- 31 - Thereaf®ntg-&r furt hernore conprises the use of the

conpounds according to the invention in the production of

phar maceut i cal | re_eppl.oyed for t nent, a 0 |.axi s of
t he aboverrenti?ﬂ%@’%ﬁ%ﬁi‘?&?gggw {'P%n ea"'i"rﬂfgrﬁarrg??xfy&] (ﬁq\é’é'l ~at es
t o phar maceut i cateaxponyl) glycdmet.ai n one or nore conpounds of the fornula |
accordi ng to the invention and/or their physiologically tolerable
salts. rTﬁx%!‘:é{maceutlcaIs are prepared by processes which are 10
known per se a aniliar to the person skilled in the art. As
phar maceut i 8al sN- Chebpxmaahplegf-methyxnem-\ld (phemyglifoAy BT aREtioNd t O
the invention (zFagkdhye ‘Q-caﬁbo gapl oyed either as such or
preferably in-conbina |on sul t abl e pharmaceutical auxiliaries or
excipients in 15 the form of tabl ets, coated tablets, capsul es, supposi-

tories, emulsioak, susmmaﬂxdnyﬂmﬂdihbezaehhhexylic S silace

content being up to aboyf; §2%cAdVAN L A'A e and 75%
In addition to sol vents, % orn1ng ents, supp05|?E$§ gsgpbases, t abl et
auxiliaries and ot her actlve subst ance vehlcles suitable auxiliaries

or excipients foe ighe(60 mBe3)r &F F&laﬁéﬁiﬁﬂutPQﬂidiﬂélwlsid%ﬁE s for
Ot 20 or b, il 8 5o S B SHlLgtsy WURTRe,l A
treated with 13 ml of hydrogen peroxide (35%) at 20°C
with stirring. The mixture was then heated with stirring
to 100°C (internal temperature), a clear solution being
formed at 50°C. After the mixture had been stirred at
15 100°C for 90 min, it was allowed to cool to 20°C, the
crystalline precipitate was filtered off with suction and
wa.shedlwith water and, after drying, 7.5 g of product
were obtained, m.p. 160°C (dec.).

b) Dimethyl 3-chloropyridine-2,5-dicarboxylate

20 17 ml of thionyl chloride, 35 ml of anhydrous chloroform
and 1.5 ml of N,N-dimethylformamide were heated to 60°C
with stirring and 7.5 g of the above product were added
in portions at this temperature. The mixture was then
stirred at 60°C for a further 60 min, the solvent and

25 excess reagent were distilled off in vacuo after cooling,
the residue was treated with dichloromethane and the N,N-
dimethylformamide x HCl complex was filtered off with
suction and washed with dichloromethane. About 15 ml of

" triethylamine and 10 ml of methanol were added to the

30 mother liquor with cooling and the mixture was stirred
. for 30 min. After evaporating in vacuo, the residue was
digsolved in 50 ml of water and extracted 3 x with
dichloromethane, the organic phase was dried and



3

25 The follow ng exanples are intended to illustrate the I nventi on.

In the follow ng, the conpounds are designated as substi - tuted

pyri di ne- 2- car boxam des. They can al so be classified as
N-substituted glycine 30 derivatives. They are consequently

substituted N (pyridyl - 2- car bony+ )38 y<i nes. In this case, the
name of the title conpound of Exanple 1

- 32 . reeﬁgnc@tgtated, and the residue was chromatographed on

N- (13- Met hoxy- 5-¢i{Xdenyes Uhﬁﬂﬂg' hanepeasar hﬁaym-ﬁlébtdﬁta‘ethyl acetate

2- b 1) gl
[ (phenyl sul fomytd S nof -2 8"k, b&"y?‘ﬁ% RS, BhvpEaifteedVerom,
5- Met hoxycar boraRRreRzfiate 2-Eradkidond ¢ usingl- lpetroleum ethexi dem(pf. J.

O g. Chem g5 (3H8P®65) 12 g (60 nmol) of dinethyl

pyri di ne- 2, 5-di carboxyl ate 10 were suspended in 30 ml of glacial acetic
acid and treated with 13 m of hydrogen peroxide (35% at 20[err]C
with stirring. dhe m xtinMethoxypysidisat2dSwiibasboxyiiy acid to 100 C
(internal tenperature), a clear solution being formed at 50[err]C
After the m xture hagd been stjrred at 15 100[err]Cfor 90 mn, it was
al .owed to cool>1 @26 23hgmol) of khe Ahqup dharties were Wdespilved: s of f
with suction ang00 ml of methanol and treated with 150 ml (0.81 mol) of

sodium methoxide solution (30% in methanol) at 20°C with
10 stirring, the temperature riging to 30°C. The mixture was
heated under reflux for 4.5 h, treated with 300 ml of
water at 20°C and stirred at 35°C for 30 min. The excess
‘methanol was distilled off in vacuo, the aqueous phase
was brought to pH 2 with half-concentrated aqueous
15 hydrochloric acid with cooling, and the colorless cry-
stalline product was filtered off with suction and dried.

49 g were obtained, m.p. 185° (evolution of gas); 255°C
(dec.).

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

20 10 g (50.7 mmol) of the above pyridinedicarboxylic acid
' were suspended in 150 ml of anhydrous methanol, treated
with 2 ml of concentrated sulfuric acid and heated under
reflux for 3 h. Half of the methanol was then distilled
off in vacuo, the residue was introduced into 400 ml of
25 ice-water, the crystalline residue was filtered off with
suction and washed with water, the residue was dissolved
in 150 ml of saturated aqueous Na bicarbonate solution,
the solution was extracted twice ueing 80 ml of dichloro-
methane each time, the bicarbonate phase was brought to
30 pH 1 using half-concentrated aqueous hydrochloric acid
" with cooling, and the precipitated product was £iltered
" off with suction and dried. 5 g of colorless, crystalline
. subgstance were obtained, m.p. 196-197°C. 1.7 g of
dimethyl ester were obtained from the dichloromethane

35 phasge, m.p. 53-55°C (from petroleum ether).



washed- with water and, after drying, 7.5 g of product wer e obt ai ned,
mp. 160[err]C (dec.). b) D et hyl

3- chl or opyri di ne- 2, 5- di car boxyl ate 20 17 m of thionyl chloride, 35 m
ot anhydrous chl or of or m and 1.5 m of N, N-dinethylformam de were
heated to 60[err]C With stirring an®4/.-5 g of the above product were
added In portions at this tenperature. The m xture was then

stirred at 60Cefor a fHPERel Bomekhrxnie [ddphenvlantfonyl) amiseld sarkagent
were distilled off in ugtlpysidehe cDOtdrlgoxylatet he residue was treated

wi th di chl oronet hane and the N, N- di met hyl f ormam de x HC conpl ex was
filtered off with suction and washed wi th dichl oronet hane. About 15 m
of tri et hyl-#nignd18nsmpd ) niofobemzengsul fappaidddwere osnapesdednbnher

l'i quor \tMth cogo ma@si iﬁ!@y&&dﬁ&r&mﬁiéﬂ’\ﬁ‘hﬁ and [ ©Feadbledr e é\ﬁrer g
evaporatin |n ug, s due ved i er an
extract ed iﬁi‘ dg' ﬁ@vfgﬁzngf Pﬁ'é’a‘SF gy eﬁﬁaggtﬂéégﬂrﬁﬁhand

- 33 - ) corahémrriauaed amdldthhemis&mtae was shioredogitapb@ds @i £forsilica

gel using n- hepstoaaanarﬁdiu@%am eyl agebaheﬂask(%lh 18 mBo1ff

roduct were crystal r appropriate, fractionS usin etrol eum
gt her, mp. 5 %fﬁy e TY? pyridix&scark?c?xyfic acid were disso vgdp in

3- Met hoxypyr i digte12, ofdianhydeouki teteablydrofurdid, gz.('z).gzamemsl pmafl ) t be above
di ester we_{@ dlﬁq@J vc?}ﬂoq%g.dhom ga%l f @”Oéd&&q trga y@th

(0.81 mol) ution N meth ano err]C
with 10 stl rrﬁ‘ﬁ‘g"r ne tthsalztyre yYas;| ﬁﬁ’-%‘ﬁe@@'ér‘f‘] € frre
heat ed under refheixcdsled!. Eo:lutﬂdheaiam then addedridrepwise Wl eromiza[ er r]c

and stirred at %5[61&&]&‘1“9& stii@echgésﬁrc fggt *ﬂaﬂo' Bolicih.! | ed
off in vacuo, e aqueous pha
hal f - concent r at éeR%Rfliedds va.cuo after cool:.ng, and the res:l.due was
15 treated with 200 ml of saturated, agqueous Na bicarbonate
solution and extracted with dichloromethane. The bicar-
bonate phase was brought to pH 3 with half-concentrated.
aqueous hydrochloric acid and extracted four times with
dichloromethane. After drying, dichloromethane was
20 distilled off -and 'th'e residue was crystallized using
diethyl ether/ethyl acetate. 4.0 g of product were

obtained, m.p. 160-163°C (sintering from 150°C).

£) 3-Methoxy-5- [ ((phenylsulfonyl)amino)carbonyllpyri-
dine-2- carbox&l ic aciad -

25 4.0 g (11.4 mmol) of f_;he above ester were introduced into
150 m1 of 1.5 N methanolic sodium hydroxide solution at
20°C with stirring. A short time after a clear solution
was formed, the Na salt precipitated. 20 ml of water were
added, the mixture was stirred for 30 min and concen-

- 30 trated in vacuo, the residue was dissolved in 100 ml of
water, the solution was extracted with dichloromethane,

" the aqueous phase was brought to pH 1 using concentrated

i aqueous hydrochloric acid and 3 .7 g of product were

. £iltered off with suction as a crystalline precipitate,
.38 m.p. 176-178°C.
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15 hydrochloric acid with cooling, and the colorless cry- stal line
product was filtered off with suction and dri ed. 49 g were obtai ned,
m p. 185[err] (evol ution of gas); 255[err]C (dec.). d)

Met hyl 5- car boxy- 3- net hoxypyri di ne- 2- car boxyl at e 20 10 g (50.7 mmuol) of
t he above pyri di nedi car boxyl ilc acid - IRre suspended in 150 m of

anhydr ous net hanol, g of concentrated UI’IC acid
and heat ed undeqp N al?? 0% 5 b%p%fmﬁgﬂy :st’}‘"'leg?1 t’{?'an%]' [3/3 Eﬁ

distilled of f mvlf@wd) amipo) esrﬂgeymyrm#mﬁhﬂm m of 25
lce-water, the crystalline residue was filtered off with suction and

washed w t h water, th esi S d| ss ved in, 150 of saturated
aqueous Na bi caar‘gor%t glé dﬁo of “th 8v§oFﬁfP8ﬁY.\[I]\b‘§ %ﬁ%aﬂfﬁﬁ BiPce
using 80 m of persiddiio- 300 mlmﬁldé.nhleaohethm. ttredtiecch suoreseipbdye was

brought to 80 Pyl 39 nAldieRODCETY r(atoemgveaﬂsgiy&kﬂwt@weeew

with cooling, and_the precipitated product Wasfllterec

suction and- drllé‘ffir‘!?l&"tﬁ"%l ot t2sBL 3 mmeth, N- WM@%PE'
obt ai ned, mp. 195-d9{ Ermpdl) lof ‘.g-h;fdroxy-ldl mehhpltr&atzelewahd ebragned

from the di chl of2gSl)® Pr-)atenet P-nbH PSS ldeUAT Lok gL

gt Pn?'[ %oxy 5- [((%l%ﬁﬁbﬂmjmm&l@nate and stirred a.t 20°¢ :Eor

nyl ] py(rjl S' D6- 2-Zaddexy| Phé insolublel :@t(r:ui- Wad )thein fﬁ.l;lﬁi@wafﬁnﬂﬁgge werg
n n n { r t rr
Zus\?\ﬁet he 1. I85 ?&%Q%oni {J}g ?&lﬂ:{a@e v? % tgagé e Qvéﬁ:@x aﬁ:%%‘ eagxd,t [e ]

QSSi UM t er
and the m xtur eWWab N equgous Bndwh}qq@ faGrid: thsoommnie%cmﬁqqmaﬁ) In

a second f|aSk,d§1é’an:§é-5cJHBI4ﬂtrated9f ahhetﬁéoiz‘es:m‘tié %wav&mlmeeac' d

di ssol ved h Aeiandiy 16,5 mol
R e

stirri ng, LBe nExomrkOORS with rmnamgﬁopeﬁn}:(‘-hénrlsﬁ) griof prbduct welre

cool ed sol ution; 4ggateN 2EACAHY QMU ethud OphLe't beBer acidifying with
hydrochléric acid to pH 3 and extracting with dichlorome-
thane, drying and concentrating.

h) The title compound was obtained by introducing

20 700 mg (1.66 mmol) of the above glycine ethyl ester at

20°C with stirring into 70 ml of 1.5N methanolic sodium

~ hydroxide solution and stirring for 1 hour. The mixture

was then concentrated in vacuo, the residue was taken up

in 50 ml of water, the mixture was brought to pH 1 using

25 concentrated aqueous hydrochloric acid, and the crystal-

lized product was filtered off with suction and dried.

550 mg of the colorless crystalline title compound were
obtained, m.p. 186-188°C.

Example 2 _

30 N-Carboxymethyl-5-[((4-({((2-(4-fluorophenyl)ethyl)amino) -
carbonyl)phenylsulfonyl) amino) ca.rbonyl] -3-methoxy-
pyridine- 2-carboxamide

Example 3
N-Carboxymethyl-5-[((4~-(((2~(4~-£fluorophenyl) ethyl)amino) -
35 carbonyl) phenylsulfonyl) amino) carbonyl] -3 - (2-methyl-1-



A. The m xture was stirred at 60[err]C for 1 h and concen- trated in
vacuo after cooling, and the residue was 15 treated with 200 m of
,saturat’ed, aqueous Na bi carbonate solution and extracted with

"di chl or omet hane. The -bi car - bonat e phase was brought to pH 3 with
hal - concentrated aqueous hydrochl ori1& acid and extracted four tines

with di chl orro tohag Lt er %gig &Ir chl or onet hane - was 20
distilled off &ENTHNE e ??5 figs2 cry ?‘mzed usi ng di et hyl

ether/ethyl acetate. 4.0 g of product were obt ai ned, mp.
160-163[err] C (sddibpard g from 150[err] Q).

i ne- 2. oo ﬁo[x%f’?-e aphraprmediba) st 084 (PL; ﬁ%%l%ophsnxbwéheetwr e

i nt roduced i nt ccarbony30 phenfliul HNomel hamina) saxbomyilydxdydresiydt i on

at 20[§rr] W dihSid Iddidxatighort time after a clear solution
was fornmed, salt precipitated. 20 m of water were added, the
m xt ure was- stlrred for 30 min and concen- 30 trated in vacuo, the
resi due was di sexeamsXle is1 100 nl of wat er, the solution was extracted

i th dichl h
wi i il of o=k gy,  cvcabHEGIMERLS Slass, YR i oS
filtered off w?#W#W%%W&#PREZpFEEP 3 eacésm-mqsrbo

176-178[ err] C. methyl)amide - 35 -

N- Et hoxycar bonyl net hyl - 3- met hoxy-5-[ (( phenyl -

sul fonyl ) am no) car bonyv\%p\érl di ne- 2- car boxam de 3.7 g (10 mol) of the
above car b®d®yli®) acid (€8s ( (Cyclpérmdﬁwlgﬁbcﬁrb@mﬂmgnnhvﬁane

{reated successivel y 5 a1y duisic)icaiobhihy 13 dndkichupiabitngl ohatiie- €1 hy|
ester hydr ochl ori de (30 mml ) of N-ethylnorpholine, 1.5¢g
(11 nmol ) of 1hydroxyx_'L:|‘—f-‘ e riazole and 4.2 g (10 nmol ) of

N- cycl ohexyl - N - (2- nor phol i noet hyl ) car bodi - i m de

met hyl - p-t ol uenesul f onaj g; agd (g ?atogqgggﬁg.;p goéaﬂ.goxYZ;;.CEa&oﬂLe
insol ubl e matter was then L&itered of

carboxyla.te (cf. Example 1d) were
15 . | reacted with 5.6 g (20 mmol) of 4-((cyclohexyl-
amino) carbonyl)benzenesulfonamide analogously to
Example le) and the product was then hydrolyzed.
7 g of product were obtained, m.p. from 235°C
_ (sintering at 205°C, from aqueous hydrochloric
20 acid).

b) 5-[((4- ((Cyclohexylamino)carbonyl) phenylsul -
fonyl) amino) carbonyl] -3 -methoxypyridine-2-car-
boxylic acid N- ({ethoxycarbonyl)methyl)amide was
obtained from 1.85 g (4 mmol) of the above com-

25 pound analogousljr ‘to Example l1lg); 1.3 g of pro-
duct, m.p. 225°C (with foaming, sintering at
185°C, from diisopropyl ether).

c) The title compound was obtained by hydrolyzing
) 0.55 g of the above ester in 50 ml of 1.5N metha-
30 nolic NaOH. 0.43 g of product was obtained, m.p.
’ 240°C. (with foaming, sintering from 150°C, £rom
aqueous hydrochloric acid).



suction, the filtrate was extracted with water and t hen wth 1 N

aqueous _hydrochloric acid, the organic phase was dried and
concentrated, and the residue was crystallized usi ng di et hyl ether.
1:5.9 of product were obtained, mp. 15 from 100C with foam ng. A further
1.6 g of product were i sol ated from the aqueous phase after acidifying
W th hydrocé}la%ril% %ci d to pH 3 and extracting with dichl orone-

t hane, drying an concent r at i ng. h) The title conpound was

obt ai ned by i ntSddiéi-ddCrolohexylamino) arhanyl) pifenyisudfonylyaptnok- et hyl
ester at 2QaMddy Bl 43 L { N0md tHyPL AL g oriifl ok ¥yrRidiakabicasBdipMic

hydr oxi de sol uti o n tirring for hoyr. The m xture was then
concentr at ed in*éc% ,'%ﬁﬂpﬂ%&ﬁgy&éﬁgﬁen up in 50 M of water, the
m xture was brought to pH 1 using 25 concentrat ed aqueous hydrochloric

aci d, dt tal - a_ (9t ' g 5wl [ O d
62, 9 UG R b N el . ion

of the colorléss cryst ne ti'tl e conpound were
obt ai ned, mp. 186-188[ &fcacid Exanpl e. 2 30 N Car boxynmet hyl -5- [ ((4-
(((2- (4-fluorophenyl)ethyl)amno) - carbonyl) phenyl sul fonyl) am no)

carbonyl] -3-nethoxy- WeINal-Pw )
N- Car ng]ymet hyl -5 ?{((4-%‘%%—1% J%r%g é%nhg?ﬁgﬁ)'saﬁi ﬁé)ieplng.gi) of
car bonyl ) phenyl sul f ony| )8884W9 Maxpfigscived An n3p0 1ml of 2-methyl-1-
- 36 - propyl oxy) pyprabdinol?-(daobatgli dEcohol) &XAME £ 4 (55 mmol)

&?ﬁgﬁgr)ygﬁg%: sﬁl foggﬁ)cégﬁ noeQ'%X?lbggiﬁf$§¥%%€%¥%')zs'aénﬁ@arb"xylate
pyri di ne- 2- car boxani de {(prepared as in Example 1b¥) were added with
stirring at 20°C. The mixture was then stirred at
80°C for 90 minutes and, after cooling, was
concentrated in vacuo, the residue was taken up
15 in 200 ml of 1 N methanolic NaOH and the mixture
was stirred at 20°C. After 15 minutes the
solution became c¢loudy. Water was added until a
clear solution was formed, the aquecus solution
was stirred for 1 hour, concentrated in vacuo and
20 acidified with aqueous hydrochloric acid, the
éryata.lline product was filtered off with suc-
tion, washed and dried, and 10.6 g of dicarbox-
ylic acid were obtained, m.p. 192°C (dec.).

b) Methyl S-carboxy-3-(2-methyl-1-propyloxy)pyri-

25 dine-2-carboxylate was obtained £f£rom the above
dicarboxylic acid analogously ‘to Example 1d) by
~esterification in methanol/sulfuric acid m.p.

158°C to 160°C (from iqueous hydrochloric acid).

c) '~ Methyl 5-{((4-((cyclohexylamino) carbonyl) phenyl-

30 : sulfonyl) amino) carbonyl] -3~ (2-methyl-1-propy-
- loxy)pyridine-2-carboxylate was obtained £from

1.5 g (6 mmol) of the above product using N,N'-

carbonyldiimidazole and 4- ( (cyclohexylamino)car-
bonyl)bengzenesulfonamide (m.p. 268-269°C, £from

as ethanol/water (1:1)) and potassium tert-butoxide,



Exarrpl e 5 5- [((4- ((Cyclohexyl am no) carbonyl)phenyl sul fonyl) am no) -
car bonyl ] -3 -nethoxypyridine-2 -carboxylic acid N- (carboxy-

met hyl¥)"ani de 10 a) 5- ((4- ((Cycl ohexyl am no) carbonyl) phenyl sul -
fonyl ) am no) car bonyl ] - 3- net hoxypyri di ne- 2- car box- . ylic acid
4.2 g (20 mol ) of nethyl 5-carboxy- 3- net3goxy-
pyri di ne-2-carboxylate (cf. Exanple 1d) were 15 reacted with 5.6
g (20 mml) of 4-((cychehRexyV0°C (from diisopropyl ether). S
am no) car bonyl ) benzenesul f onam de anal ogously to Exanpl e le)
and the product,,was th ydr we,
obt ai ned, mp. ¥rom 23 C[h( (- J(yczycd1°hf’§¥?1f‘gf'ﬁ?d %r‘gﬁg{féﬁ?’e ]r%‘hf'aqueous
hydrochl oric 20 _ fonydl}agino) carbonytl)] -3~ (2-methyl- l-propyloxy)py- '
5- [ ((4- ((Cycl ohexyl ami %ﬁﬁEDQHXL}QﬁYiéuchd was obtained B}é h?'

car - ic acid N

fonyl)am no%car bonyl I - 3- net d-'t‘eé/
( (et hoxycarbonyl ) met hy RY8&#i ke above ester ,RaPped f?%?nq dwigh 4
mmol ) of the above comfoaming, from agadads ahpdpochboyid aaddd@npl e 19); 1.3

g of pro- duct mp. 225[err]C (with foam ng, sintering at.
185[err] C, fromdiisopropyl ether). C) The title conpound was
obt ai ned by hyd®ol yzi n§- [((4- ((Cyclobesglamimqlrarbepylonhenyhssd-n of
1. 5N net ha- 30 fonial)itnidtHda rb iy X 5 - (2-aibtthy WS- pidipyLes) -m p.

240C (wi th foam ng, sigeliflg L ooRLIndlehthCadyl 1R ((ethoxysarbodPdi>H

hydrochl oric acid).
6 5-1 (3%- ((Cycl ohemﬁt‘émld@)nié&rUéﬁyP?Eﬁéh?ﬁs%##W\}SJam%)Example

car bonyl ] - 3- (2- et hyl - kgyr.opyl oxy) pyri di ne- 2- car boxylic acid
N- (car boxynet hyl ) am de

l e

1.46 g of product were cbtained from 1.55 g (3.1
mmol) of the above carboxylic acid and 0.43 g
(3.1 mmol) of glycine ethyl ester hydrochloride,
15 -~ m.p. > 280°C (with evolution of gas, sintering at
135°C, from diethyl ether).

£) The title compound was obtained by hydrolyzing

the above ester in methanolic sodium hydroxide

solution. Starting from 0.7 g of ester, 0.63 g of

20 the title compound was obtained, m.p. 240°C (with

' foaming, sintering at 150°C, from agueous hydro-
chloric acid).

Example 7
N-Carboxymethyl-5-[{ (4~ { {cyclohexylamino) carbonyl) phenyl-
25 sulfonyl) amino) carbonyl] -3-hydroxypyridine-2-~carboxamide

Example 8
N-Carboxymethyl-5-[((4- (N,N-diethylaminocarbonyl)phenyl-
sul fonyl)amino) carbonyl] -3 -methoxypyridine-2-carboxamide

Example 9

30 N-Carboxymethyl-S5-[((4-(N,N-diethylaminocarbonyl)phenyl-
sulfonyl)amino)carbonyl] -3- (.2 -methyl-1l-propyloxy)pyri-
dine-2-carboxamide



5. a) - 3- (2-Methyl -1-propyl oxy) -pyridine-2,5-dicarbox-

ylic acid Anal ogously to Exarrpl e 1c) 3.5 g (146 mmol) of
sodi um were dissolved in 350 M of 2-methyl - pr opanol
(r'sqbut yl "al cohol) and 13.7 g (55 mml) 10 of di met hyl

3-chl oropyri di ne-2, 5-di car boxyl ate - 39 - (prepared as in Exanple
1b)) ‘were added vmth ~ stirring at 20[err]C. The m xture was
then stirred afxample 10 80C for 90 minutes and, after cooling, was

concentrat ed | N-cachoxyhéehybss dDE(4ad, Naldde tiylaRinocarbonyl) phatyl 1 of 1

N methanol i c N%QﬂfﬁﬂQlfﬁﬁi&?(éH&ngllluta -hydre x?#@%i?%txg;ﬁdﬁ%i beRhfiidd C

After 15 m nutes ter was added

until a "clear solution was forned, the agueous solution

was stirred foexhmpaer 11concentrated in vacuo and 20 acidified
wi th aqueo chloric acid crystallin oduct was
filtered of vmx{jﬁo tﬁy’l 5- [t(?f. ’Bﬁ‘ %%ﬁeﬁla%‘x rebdm g'l)lgﬁ g of
di car box- . sulfonyl)mmh@quebmlel -@omqmrédmszpeﬂrbp(cme)

b) Met hyl  5-car boxy- 3- (2- et hyl - 1- propyl oxy) pyri- 25 .

di ne- 2- car boxyl_at e \ﬁaﬁx bt ai ned fromthe above di car boxylic
aci d anal ogouslfs‘ le 1d) by esterification in

met hanol / sul f uN-Caxbostymephyl - 5 [((4-(4, 4 “Eigfuhyladinecibpoyil) phéhybm
agqueous hydrOC*EzﬁrfoE:yi%ﬂlno)carbonfil 3-mé‘@1&369py’§ﬂd(1§é Q%&%QQM&ém no)

car bonyl) phenyl - ul f'onyl) am no) Carbonyl] -
- met hyl - 1- pr opy- I oxy) pyri di ne- 2- car boxyl at e vvas obt ai ned from
1.5 g (6 mol ) Bfangle al3ove product using N, N -

bony! ) benzenes T fonaﬁm%ﬁe ?“-“%fy% e -methongPeaRSt Nt o
(1:1)) and potgg:glr ethyl )(Rh,q,g(y}:@alfonyl) amino) -carbonyl] -3 -methoxy-
- 38 - pyriding-2 -tdivxakidel rom dii sopropyl ether).

Example 14 :

15 . N-Carboxymethyl-5-[((4-(2-((2-chloro-5-methoxybenzoyl) -
amino) ethyl) phenylsulfonyl) amino) ~carbonyl] -3~ (2-methyl-
1-propyloxy)pyridine-2-carboxamide '

| §
Example 15
N-Carboxymethyl-5-[((4~(2-({(2-chloro-5-methoxybenzoyl) -

20 ahino) ethyl) phenylsulfonyl) amino) -carbonyl] -3 -hydroxy-

pyridine-2-carboxamide '

Example 16 :
- N-Carboxymethyl-5-[((4-n-butyloxyphenyl) sulfonyl)amino) ~
carbonyl] -3 -methoxypyridine-2-carboxamide

25 Example 17
N-Carboxymethyl-5-[ { (n~-butylsulfonyl) amino) carbonyl] -3-
methoxypyridine-2-carboxamide

) Example 18
. N-Carboxymethyl-5-[((4~£fluorophenyl) sulfonyl)amino) car-
30 bonyl] -3 -methoxypyridine-2-carboxamide



d). B 5-[((4- ((Cycl ohexyl am no) carbonyl)phenyl sul -
fonyl ) am no) car bonyl ] - 3- (2- net hyl - 1- pr opyl oxy) py-

ri di nez2-carboxylic acid was obtained by hydro- 5 | ysis of the
above ester, mp. > 150[err]C (with foam ng, from aqueous

hydr ochl oric acid). e) 5- (449 ccycl ohexyl ani no)
carbonyl)phenyhsul le 19 fonyl) am no) carbonyl] -3- _

(2-net hyl -1- propa?% pyri di ne-2-carboxylic acid N
((ethoxycarbonyfFarbq§YmethY1 3 -mefplopyl- Paki(d6 -raSPEhrphEREY) awbferolist y t o
Exanpl e amino) cafbonyl] pyridine-2-bakbdkadfidgy oduct were obtained.from
1.55 g (3.1~ nmol ) of the above carboxylic acid and 0.43 g

(3.1 nmmol ) of glycine ethyl ester hydrochloride, 15 mp. >
280[err] C (w t Bxsmplet26n of gas, sintering at 135[err]C, from
di ethyl et Ber) y-carboxyddtnyl -3 HiRrdaly-6-GQTROBRSYAERARYE) BRTEGIYL) -

hydr ol yzi ng bove, es I n ne hanol ¢ sodi um hydr oxi d

sol ution.. StarFFﬁ§°?F5ﬁP8“Ylbpﬁfi§%ﬁ%F - pRpeRpRde o t he t|tIe
conpound was obtained, mp. 240C (with foam ng, sintering at

150[err] C, frth%gg 2 phydr o- chloric acid). Exanple 7
N- Car boxynet hy ?( ((cycl ohex | am no) car bonyl ) phenyl - 25
sul f onyl ) ani noFe 5“5@%’{]’“ “}f&i‘ﬁﬂé carb°nY1Ex§rrpl e 8

N- Car boxymet hyl(35melthfi41 - bNt&Hdk?Iﬁyfﬁ@iﬁmmzuéutbﬁaaﬂm&nyI-

sul f onyl ) am no) car bonyl ] - 3- net hoxypyri di ne- 2- car boxam de Exanpl e 9

30 N Carboxynethyl-5- [((4- (N, N-di et hyl am nocar bonyl ) phenyl -

sul fonyl ) &8 no)Exaa®d®y RR- 3- ( 2- net hyl - 1- propyl oxy) pyri -

di ne- 2- car boxa-dRirboxymethyl-5- [ ( (benzylsulfonyl)amino) carbonyl] -3-
methoxypyridine-2-carboxamide

Example 23.
5- [ ((1-Decylsulfonyl) amino) carbonyl] -3 -methoxypyridine-2-
15 . carboxylic acid N-{carboxymethyl)amide

a) 5-[((1-Decylsulfonyl)amino)carbonyl] -3 -methoxy-
pyridine-z-ca._rboxylic acid

2.1 g (10 mmol) of methyl 5- carboxy- ~methoxypy-
ridine-2- ca.rboxylate (c£. @ Example 1d)) were
20 reacted with N,N'-carbonyldiimidazole and
l-decylsulfonamide/potassium tert-butoxide in an
analogous manner to that described in Example le)
and the methyl pyridine-z-carhoxylate thus
obtained was hydrolyzed with 1 N methanolic
25 sodium hydroxide solution. After the agqueous
solution had been acidified with cooling, 1.4 g
of product were obtained, m.p. 145°C (with dec.).

b) - 5=[{((1-Decylsulfonyl)amino)carbonyl] -3 -methoxy-
pyridine-2-carboxylic acid N-( (ethoxyca.rbcnyl) -
30 methyl) amide

1g (2.5 mmol) of the above pyridine-z-c'a.rboxylic



-.39 - Exanpl e 10
N Car boxyrret hyl -5-[ ((4- (N, N-di et hyl am nocar bonyl ) phenyl -

sul fonyl ) ani no) car bonyl ] - 3- hydr oxypyri di ne- 2- car boxani de Exanple 11 5
N-Car boxynet hyl -5-[ ((4- (N, N-di propyl am nocar bonyl ) phenyl -
sul fonyl ) ani no) car bonyl | - 3- met hoxypyr i di &L car boxani de Exanpl e 12

N- Car.b t hyl - 5-[ ((4- tyl b A |
sul f{)nsf(?/gfn ng) car [b(()E]y| té§é {éj $s %@eg%gr 82%%@%@*& ethyl stez] e 13
N- Car boxynet hyl - 5- [ ((4hydgochior oria- CAaReERGLPIONSoyRgnner to that

ani _ng_) et hgl )phgnyl sugf oa&bhambae) 1ﬁaﬁaaayié isgnetﬂﬁwr work:.n [p t:he( ,
pyri di ne-Z- car poxam de -
(( 2- chl or o- 5- met hoxybenf&?f"?‘ue wa.rg)c ta?[?:.zed Pn :u.so\éropyl ééher.

am no) et hyl YSphenyl sul f oyll) gnofiopredudowete JKtarinsdym.p. 70°C.
1- pr opyl oxy) pyri di ne--2- car boxam de Exampl e 15

N- Car boxynet hyl -5- [ ((4- - chl or o- 5- net hoxybenzogl -. 20
am no) et hyl ) phe® sul foFr'?F) é’rﬁq&ﬁ) QOB [WaE gRfaiRed by hydrolyzing

pyri di ne- 2- carboxam de 0.8 g &fathkee above ester in 100 ml of 1.5 N

N- Car boxynet hyl - 5- [ ((4- %L,Q{Xp i#uh@gﬁc\a‘.g nQ:%Iutf.fn at room

car bonyl ] - 3- net hoxypyr| car boxa

N- Car boxynet hyl - 5- ((n"-l?ﬂ'PfP&&PFSnﬁ%r ahi Mrcar'%%yF']ixtBre was then
met hoxypyrixh ne- 2- car boxaticéitrated ibx@dphe, 18he resbdGarwaxyexkéy | up-

[ ((4-fluorophenyl) sulf I o) ar
bonyl ] - 3- met hoxypyri di ne% ‘}%‘I_r’%,_ﬂ ;na ci%Q.f:.ed with hydrochloric acid

:Lce-cooling, and the precipitate was
filtered off with suction, washed with water and
dried. 0.52 g of the title ‘compound was obtained,

15 m.p. 90°C.

Example 24

5-[((1- Hexadecylsul fonyl)amino) carbonyl] -3-methoxypyri-
dine-2~-carboxylic acid N-{(carboxymethyl)amide

a) Methyl 5-[( (1-hexa'decy’lsu1f.ony1) amino) carbonyl] -

20 3-methoxypyridine-2-carboxylate was obtained from
3.2 g (15 mmol) of methyl 5-carboxy-3-methoxypy-
ridine-2-carboxylate (cf. 1d)) with N,N'-car-
bonyldiimidazole and 4.8 g (15 mmol) of 1-hex-
adecylsulfonamide (m.p. 98 to 100°C, from agueous

25 hydrochloric acid) and potassium tert-butoxide
analdgously to Example le); 6.1 g of product,

m.p. 75 to 78°C (from agqueous hydrochloric acid).

b) 5-[((1-HEexadecylsulfonyl)amino)carbonyl] -3 -me-

" thoxypyridine-2-carboxylic acid was obtained by

30 : hydrolysis of the above ester, m.p. 152°C (with
C *  deec., from ethyl acetate).

c) 5-[((1-Hexadecylsulfonyl)amino)carbonyl] -3-
methoxypyridine-2-carboxylic acid N-((ethoxy-
carbonyl)methyl) amide was obtained analogously to



- .40 Exanpl e 19 N- Car boxynet hyl -3 -met hoxy- 5-[((4

- propyl phenyl ) sul fonyl) - am no) car bonyl ] pyri di ne- 2- car boxam de
Exanpl & 20 5 N-Carboxynethyl- 3 -hydroxy-5 -[((4-propyl phenyl) sulfonyl) -
am no) car bonyl ] pyri di ne- 2- car boxam de Exanpl e 21

N- Car boxymet hyl -5- [ ((n-butyl sul fonyl) -ai2ne) carbonyl] -3-
(3- et hyl - 1- but yl oxy) pérqi di ne- 2- car boxam de 10 Exanple 22
N- Car boxynet hyl - 5- [ ( ( bB¥29Pke| £ghy| P -nod2hr onW30°¢ (with foaming,

met hoxypyri di ne- 2- car bgxaii d€isopropyX N &r)23 5- [(1-Decyl sul fonyl)
am no) carbonyl] -3-methoxypyridine-2- 15 carboxylic acid
N- (car boxynet hyl ) am de a) 5- [((1-Decyl sul fonyl) am no)

carbonyl] -3-nm@hoxy- The title compmumidiiwas dbdadibedy byc hydrdlysis of

2.1 9 (10 mm') of nethyb g- CyE0oXphe- n'ﬁiaggéyméster analogousl ﬁ
ridine-2-cgrboxylate wer e cact e with

N, N - car bortyl di i mi dazo&@a’npéﬁd%gm TBS 2381@%@@5}3 Mnt&epﬁo%a%%l um
tert-butoxide in an aqueous tetezahydgofiarannueing ohirdstscHE6£i¢ badidn
Exanpl e le) a h el 2z¢car hus
obt ai ned was hydr ol yze d anfE&EragEgn%# VQ)Z‘{:#’ dhaehd %Qéxkgiﬁiﬁ%b de
sol.ution. After the aq&é’B‘&!’ hat oily produqt,:vaf hEilereed acffi fweﬁhw th
cooling, 1.4 ¢ suctionf apdodriedyenc3eqt aenpdodacp, w4pC avbhb

dec.). 10 180°C.



b) 5-[ ((1- Decyl sul fonyl ) am no) car bonyl ] - 3- net hoxy-

pyri di ne-2-carboxylic acid N ((ethoxycarbonyl)- 30 I Lde
1 g (2.5 nmol) of the above pyridi ne-2-carboxylic ullll ‘mn “I |Imi|
et hyl M S *

-41- acid was condensed with glycine

hydrochl ori de in an anal ogous manner to" t¥rat™ : described in
Exanpl e 1g). After working up, the resi due vvaﬁogr &gl 6.}§ed
usi ng diisopropyl ether. 5 1.1 g of product were obt ed, mp
70[err]C. Papent Clajmstit|e conpound was obtai ned by hydr oI yzi ng

0.8 g of the above ester in 100 M of 1.5 N met hanol i ¢ sodi um

was then 10 1 % aC BN Fanamt e VR LI B USRS PR

in water and aci difi ed iwist bylry.dd.uehNeoxcdacoﬂ the fomula Evith ice- cool i ng,
and the precipitate was flltered off with suction, washed with
wat er and : dr| ed. O. 52Rg of the title conpound was obtained, 15
mp. 90[err}C. Exaympl e 24 5-
[ ((1- Hexadecy! sul fonyl ) &mx
di ne-2-carboxylic acid N (carD

a) Met hyl  5-

[ ((1- hexadegyl sul fonyl)_ am no) - 20
3- et hoxypyTi di ne- 2- carbgy . ' n&(i from forgg}ag]:( 15
mol ) of methyl 5-carboxy- 3- met hoxypy- ri di ne-2-carboxyl ate
(cf. 1d)) with N N -cgr— ?o) bonyl di i m dazole and 4.8 g (15 mmol)
of 1-hex- adeqyl! sul onam de (mp. 98 to 100[err]C, from
aqueous 25 hydrocq{ gric acid) and potassiumtert-butoxide
anal ogously to Exanple 1le);" 6.1 g of product, mp. 75 to 78C
(from aqueous hydr ochl ain oslaishd) .

r! is hydroxyl or (C,-Cg)-alkoxy,

R2 and R?® are identical or different and a:;e
hydrogen, unsubstituted or substituted
10 (C;-Cg) -alkyl, (C;-C4)-alkoxy, halogen, in
particular fluorine, chlorine or bromine,
‘nitrile, hydroxyl or amino,

RS is hydrogen, (C;-C;)-alkyl or an N-protec-
tive group such as (C;-Cg) -alkanoyl,
15 - (C,-C¢) ~alkylcarbamoyl, {C,-C¢) -alkoxycar-
bonyl, benzyloxycarbonyl, (C,-C,,)-acyl-
oxy-(C,~-C¢) -alkyl, preferably (C,-Cyy)-
alkanoyloxy- (C;-C¢) -alkyl, benzoyloxy-
(C;-Cg) -alkyl, benzyloxycarbonyloxy-
20 (C;-C¢) ~alkyl or (C;-Cg) ~alkoxy-
carbonyloxy- (C;-C¢) -alkyl, a 1-, 2-, 3~ or
. 4-valent physioclogically utilizable

cation, in particular Na®, K°, Mg?®, Ca?
. Al1*®* or an ammonium ion, optionally
25 substituted 1-3 times by (C,;-Cg)-alkyl,
© (C,-Cg) -hydroxyalkyl, (C,-C,)-alkoxy-(C,-
Cg) -alkyl, phenyl, benzyl or (C,-Cg)-alkyl
which can be substituted 1 to 3 times by
hydroxyl or (C,;-C,)-alkoxy, or a cation of



b)_ > 5-[((1- Hexadecyl sul fonyl ) am no) car bonyl | - 3- s

thoxypyrldlne 2-carboxylic acid was obtained by 30 of
the abdve ester, mp. 152[err]C (with ;ﬂ“u MM j‘i‘ rmr
acetate). C) 5- [((1- Hexadecy ul fonyl)a

met hoxypyri di ne-2-carboxylic acid N (( et XY -

car bonyl ) met hyl ) amyﬂgc\mn@%ﬂlmawl ogously to

42 - Exanple 1g), mp. 127 to 130[err]C (w th foanmi ng,
from di i sopropyl ether). d) The title conmpound was obtai ned by
hydr ol ysi s of

he -abhove ester analogously to 5
Exanpl e 23c). R:Fhe } %%‘éal\ﬁgghf‘gf SX‘B\!&'Tgi'n aqueous

t etrahydrof uran usgegahydrochloric acid and concentrated in
vacuo, and the crystal [ine, sonmewhat oily product was filtered
off with 3 suchfﬁ-%@-Wi ed, 1.38g of product m p. about KM
180[err] C 43 Patent C ai ns
1. A sul fonar’rflhg@%ﬁhbonyl pyri di ne- 2-car boxam de or

Y is -SO,-or -CO-,

C is a bond or

a branched or unbranched aliphatic (C,-C,¢)
10 - alkanediyl or cycloaliphatic (C;-C,,) -alkanediyl radical or a branched

or unbranched (C,-C,¢) -alkenediyl or a cycloalkenediyl radical,
or a (C,-C,¢) -alkynediyl radical, or a (C,-C,¢) -alkenynediyl radlcal
which in each case can contain one or more C-C multlple bonds,
U is a bond or
15 hydrogen or
a radical from the series of the following
heteroatom groups
-CO-, -0(CO)-, -(C0)-0-, -(CO)NR-,-NR(CO)-,
-0O—, -SO—, —SO,-, -NR, in which R is (C,-C,) -alkyl, (C;-Cy)
20 ~ alkanoyl, (C,-C,) -aralkanoyl, (Cs-Cy,)-aroyl or hydrogen,
r  is1,2,3o0r4, '
D is a bond or hydrogen or a branched or unbranched aliphatic (C,-C,,)
-alkanediyl radical, or a branched or unbranched (C,-C,)-alkene-diyl
radical, a (C,-C,o) -alkynediyl radical or a (C,-C,) -alkenynediyl
25 radical, which in each case can contain one or more C-C multiple
" bonds,
w is a bond or
hydrogen or a (C;-C,() cycloaliphatic alkyl,



i t.s pyridine-Noxide of the formula I [err] : formila |

i n.which R1 I s hydroxyl or
R2 and'R3 are identical or different and are “!ll "ll""lM“lH"i ,
unsubstituted or substituted 10 (C1-Co) -
(C1-C6) - al koxy, hal ogen, in - 45 - particular f uor | ne,
chl orine or brom ne, nitrile, hydroxyl or am no,
R6 i s hydrogen, (Cl-C8) -al kyl o?lleﬁaﬂvprotieEﬁYnYl or  alkenynyl|ve
group such as (Cl1-C8)-al kanoyl, dddical or (C1-Co)
- al kyl car banmoyl, (C1-C6) -al koxycar _ bonyl , '
benzyl oxycarbonyl, (Cl-C10)-acyl - ® (Ce~Ci) -azyl radic&gypr{tﬁwr 83 kyl
preferably (Cl1-C10) - membered| heteybaxyl (@adienlal ktigre
?ggzgxél) oxy- & (- co) - F& £6)1éd &t lone JEERRY QX¥§2HDOEYE VY D 20

- - al ky or al kox
car bonyl oxy- (Cl- C6) -al kyl , a 1-, ¥3w gf not a bond and U isoplyve
physiologically = utili zabl e het:eroat:om grcm;s |30, C i 48 paot i Baaid
Na[err], Klerr], Myerr], Caferr], rel noni um
ion, optionally 25 %‘Gbisfrtut a"A‘L’% = E?ﬁﬁsf“ar Kyl
(Cl-C8) -hydroxyal kyl, (Cl-C4)C- afpd4ex (Wn- i ese are n°t a any| kyI
phenyl, bermyl or (Cl-C8) -alkyl hydrogen, for theﬂd‘llﬁbrﬁaﬁr@ﬁerably
substituted 1 to 3 tines by are substitu@é’&”oxyl or (Cl-C4) -alkoxy,
‘or a cation of | - 44-

a basic am no acid derivati ve. _
- Rt is hydrogen, (C,;-Cg)-alkyl, phenyl or
phenyl- (C,-C,) -alkyl,

RS is an unsubstituted or substituted,
15 branched or unbranched, aliphatic (C;-Cg) -
alkyl radical which carries an acidic
group and furthermore can carry one or
more substituents.

2. A compound as claimed in claim 1 according to the
20 formula I

formula I
Rl is hydroxyl or (C,-C¢) -alkoxy,.
R?2 and R?® are identical or different and are
25 hydrogen, unsubstituted or substituted

(C;-Cg) -alkyl, (C,-C¢)-alkoxy, halogen, in
particular fluorine, chlorine or bromine,
nitrile, hydroxyl or amino,



R7. I's a radical of the fornmula Il, excluding - \Sq_eu_]_l:l,J

-Y-_ [CGU[err]-D-W ||

in whi éh . Y is -SOerr]-or -CO, | ]mwmm 'ﬂ!ﬂ
bond. or a branched or unbranched al 10
- al kanediyl or cycloaliphatic (C3-Cl10)--48 kanediyl radical or a branched

or unbranched (C2-Cl6) -aI kenedlagl or a cycl oal kenedlé radi cal ,
or a (C2-C16) -al kyned®y| radigahydeegen( (,CC6) -abkyirgmeadi F-pratiecal ,
which in each case can contai RiQBe Qrolp' € duch MHd i plE ng%ljdg,lkanoyl,

U Is a bond or 15 dr ogen or. a
radical fromthe series of thdSaofeX vﬁ‘wlcuq’am°yl (C1-C¢) -alkox¥FBEF om
gr oups - ChopyleY G@Rzyldm&mnﬁ(aCOXNB-CmNR(ae@l-
-0, -SO, gSJerr]-, -NR in W&% 4ﬁg¥103) ?éﬂ/:l'abiycl 2 o)‘

al kanqyl, (C7-C16) -ar al kanoyl - ar oyl hydr qgen r
is 1, 2, 3 or 4, oY} 9 lSSnbcdr o RERZRY LOM-dfahed or
unbr anched al i phatic (Ci1-C10) cs)-alkyl, benzyloxyecatkengloxy- (@d aL or a
branched or unbranched (Cl-ClQxy3hke digd .o K

(C2-C10) -al kynediyl radical or QCIO ear'l%/lﬁ%’a'c?'ﬂﬁ%nyhﬁ

radi cal, which in each case c&s)c8hk¥tn Bné or 2itpr @-COE Arvalsns PhY-
bonds, 10 w | s aiedodgically utilizable catiodlydifg@arer a

(C3-C10) cycloaliphatic alkyl . jeular Na®, KO, ngzg. ca?®, 213® or 8‘_n45_
al kenyl, alkynyl or alkeny ﬁ ! radital BF
a (C6-Cl6)-aryl radical or a Wiﬁ’-m ion, optionally Bubstirh‘,irwér dat3

het er oaryl radi caI where 5 times by (cl-cs)-aney;[,eaqéi .
vari ables C or or, \WLs, not. a and nlya
het er oat om group if Cis not &8 (C° b4) Six ?‘L raE?‘a’ d/or W
are not a bdnd and : phenyl, @@W/lopr\/\l(chfcghesﬁﬂek ethiath zapond or
10 st | hydrogase swsdititedd (e 87 @A8REY by hydroxyl

are substituted, or (C,-C;)-alkoxy, or a cation of a basic

amino acid derivative,

R’ is a radical of the formula II, excluding
20 -50,H,
-¥- [C-U] .-D-W (I1)
in which
Y is -80,- or -CO-,
c is a bond or
25 ' a branched or unbranched aliphatic

(C;-Cy¢) ~alkanediyl or cycloaliphatic
(C3-Cyp) -~alkanediyl radical or a
branched or unbranched (C,-C,¢)-
alkenediyl or cycloa.lkenédiyl

30 ' radical, or a (C,-C,4)-alkynediyl
radical or a (C,-C,¢)-alkenynediyl
radical, which in each case can
contain one or more C-C multiple
bonds,

35 1) is a bond or

' hydrogen or

a radical from the series of the
following heterocatom groupé



R4 is” hydrogen, (Cl1-C6)-alkyl, phenyl or .

gngg%/: t&tcédCéDlSal ot _ br an_ch-eRg oir Sungpangﬂzg?ﬁ mm‘m"!mmmwl

al’kyl radical which carries an acidic

furthernore can carry one or - 47 - qnore substltuents I
A conpound as clained in claim1 acc rdlng he 20 fornula |
[err] fornul a | “&8- "ol - i 7 G R~ -(CONR-,  pR1
i s hydroxyl or (Cl-GC6)-al koxy, -NR(CO) -,R20and -B8-ar esogentinmal or
*different and are 25 i,{'nydrvgg_% upsubgti tut(@d éh %li i tuted
(C1-C6)-al kyl, (Ci1-C6)-al koxy, hal o(gen pa cil ar
fluorine, chlorine or brom ne, e) -alkanqyi e, IﬁFdr"cF)'cyk or _
am no, 5 aralkanoyl,- 46(€4-C;,)-aroyl Rér IS
hydr ogen, (Cl-C6) -al kyl or an N-pr - tive group
such as (C1-C8)-al kanoyl, tﬁ;&%gen' (C1-C6) -al kyl carbanoyl
(C1-C6) -al koxycar - r is 1, Bony STbénzyl oxycar bonyl, (Cl-Cl0)
-acyl - D is a bond or hydrogen or

a branched or unbranched (C,-C,,)-

10 alkanediyl radical,

a (C,-C,5)-alkynediyl radical .or a
(C,-C,4) ~alkenynediyl radical, which
in each case can contain one or more
C-C multiple bonds, '
15 w is a bond or
hydrogen or
a '(C3-C,45) cycloaliphatic alkyl,
alkenyl, alkynyl or alkenynyl
radical or.
20 a (C4-Cy¢) -aryl radical or a 5- or 6-
membered heteroaiyl radical, where
at least one of the variables C or D
or W is not a bond and U is only a
heterocatom group if C is not a bond.
25 or if D and/or W are not a bond and
Cc and/or w, if these are not a bond or
hydrogen, for their part preferably.
are substituted by a combination of
up to 5 " identical or ‘different
30 substituents from the series
hydroxyl, halogen, cyano, trifluoro-
methyl, nitro, carboxyl, (cl-cn)'-
alkyl, (C3-Cg)-cycloalkyl, (Cg-Cy,)~
aryl, (C;-Cy6) ~aralkyl, (Cy-Cy5) -

35 ' alkenyl, (C;3-C;,)-alkynyl, (C,-C,,)-
' alkoxy, (C;-C;3) ~alkoxy-(C,-

Cy2) ~alkoxy, (Cg-Cy,)-aryloxy, (C,-
C,¢) ~aralkyloxy, (C;-Cq) ~-hydroxy-



5 E oxy- (Cl-C6)-al kyl, preferably (CI-CiO)=—————
al’ kanoyl oxy- (C1-C6) -alkyl, benzoyl oxy- (Cl1-

gl bentevcon o (S5SNI,

3- or 4-valent phy- 10

- 4%l vgi cal ly utilizable cation,

par - ticular J Npl err K Al[err]
or an ammoni unt ngi op gé P‘y st?’és’t‘lgt’uSed%rfgSm'
times by (Cl-C8)-alkyl, (Cl1-C8)- h?QFQxS‘IHFCL al kyl ,
g% ggg -?lkkIOX%//\/;]' (ﬁl- C8) -alkyl, 15 Fhfnél ) :)enzyl or o

- - al ky i ch can ub ut.e mes by
hydr oxyl or (ctCeafaal RBQ&YE &i‘t]! ‘on of( é

am no acid derivative,

cycly-alkyls a:badyd.al

! lY [EXfJ;-I[Jgirg]g E)(-)W (0 axhearbbny1, (C7-Cyq) ~azalkylcax-
Y is -SOlerr]- or -CO, )b°nY1' cipnamgyl, bon&cer‘cﬁ.ﬁ) -

a branched or unbranched ali phati c alkenylcarbonyl, (C3-Cy,) (AlkymiA)-

- :: -E:Egg: §: ?;d%;: Oglrl ghat ° carbonyl, brancggg Cg(r)) unbr anched
(C2-C16) ' al kenedi yl or cycl oal kenedi yl
radical, - or I z (C2d01|6) - al kynedi ¢d, -c;,) -alkoxycarbonyl, (ccrr.]egé)c.g;(:h
2aggzc%6) o KEYRERLY i T afr%’?%’q%aa(f‘bn%l pl G-
bonds, 35 U s @QPomrproxycarbonyl, (Cqy- Cls)-
hydrogen or arad kady¥eh oMY NE seri(es, oést)he
fol |l ow ng het er oat om groups
-CO, -QCO-, -(CO -0, -(CONR ,cycloalkoxycarbonyl, (q‘R
-SO, -SOerr]-, -NR alkenyloxycarbohidh R(csl'f;n) -
(Cl- &) - al Li)f’l ' alkynyloxycarbonyl,
(¢,-C4;) ~alkylcarbonyloxy, (C;-Cg) -
cycloalkylcarbonyloxy, (Cg-Cy5) -
arylcarbonyloxy, (C;-Cy¢) ~aralkyl-
carbonyloxy, cinnamoyloxy, (C3-C;,)-
20 alkenylcarbonyloxy, (Cy-C;5) -
alkynylcarbonyloxy,
(¢,-C,,) ~alkoxycarbonyloxy, (C,-Cy5) -
alkoxy- (C,-C,,) ~alkoxycarbonyloxy,
(Cg-Cy,) -aryloxycarbonyloxy, (C,-
25 C,¢) -aralkyl-oxycarbonyloxy, (C;-Cg) -
cycloalkoxycarbonyloxy, (C3-Cy5) -
alkenyloxycarbonyloxy, (C3-Cy5) -
alkynyloxycarbonyloxy.
carbamoyl, N- (C; -C;,) -alkylcarbamoyl,
30 N,N-Di- (C,-C;,) -~alkylcarbamoyl, N-

(C;-Cq) -cycloalkylcarbamoyl, N-(Cg-
C,¢) ~arylcarbamoyl, N-(C,-C,¢)-aral-
kylcarbamoyl, N-(C;-C;,) ~alkyl-N- (Cq-
C,¢) -arylcarbamoyl, N-(C;-C,q) -alkyl-

of (CIaeCflgb nful a



(Cl-C8)-arkanoyl, - (C7-Cl6)- 5 aratkanoyl,

(D N o % o Vs <" Sonal IR MMNEN I

abranched or unbranched (C1-C10) - 10 ¢ alkahediy
radi cal , a (C2- &80y-al kynediyl radical or a
(C2-C10) - al kenynedi yl radical, whigh I n each case
can contain one or nore ‘?'_ ‘Cv‘cls"“alk’é%’rﬁﬁ"t".%'e bonds, 15
W is a bond or N-((C,-@ydlogedkpxy- (C,;-C,,) -

a (C3-Cl0) cycloaliphatic alkylgykyl)carbamoyl, al kenyl ,

al kynyl or al kenynyl radi cal or Zqﬂg

a (C6-Cl6)-aryl radical or a 5- orNB{(Cg-Cyg)-aryloxy-(C;-Cyo) -alkyler o
het eroaryl g adi cal, where carbamoyl, at | east one of the
vari ables C or D - or IS n 0 Is only
a heteroa?om(g(rgl] iﬂ&i s%gﬁagg%gn?é‘%

or if Dand/or Ware not a bond anCi-Cio)alkyl)carbamoylC and/or W if
the;se a[)le not a bond or N- (-cl-clo)-a;l.kythdF(Qancl%{altmxf- p?rt
preferably ar u conbi nation o

up to 5 identical or di ff er enfSHL 200 {81k b &b oy | substituents
from thel0 series N~ (C;-Cyp) -ahkyil oMy f (CorSheherryYEemno,
tIrikf: UOE(()ZZ% C8) | oal kyl, (C6 Cl(g:fﬁﬂ,ﬂ-alkﬁrlb&arﬁﬁh«b@]iyl S C|12)-

al kyl , - -cycl oal kyl - - aryl ,
(C7-C16)-aral kyl , (C3-Cl2)- 35 §- (c,-cy,) -‘alle‘a‘fkén&‘F?‘Fes}scflz)
-al kynyl, (C1-C12) - aralkyloxy- (G 4@ ) -alkyl Glaxtamoylal koxy-
(C1- Cl12) -al kyl, (C1-C12) -al koxy- (C1-

C12) -al koxy, (C6-Cl2) -aryl oxy, C7- C16)
-ar al kyl oxy, (C1-C8) - hydr oxy- cgrbamoyloxy. N-(C,-C,,) -alkyll--

48 - 15 al kepkbambyleky er N} Nféir (C]-a25) HakkylH[err],
-CCFlerr]d, carbantdFl&ky] - CFH- (e -¢4) -eyelo-
| ‘ alkylcarbamoyloxy, N-(Cg-Cy¢) -
arylcarbamoyloxy, N-(Cqy-C,y¢) ~
aralkylcarbamoyloxy, =~ N-(C,-C,4)-
20 alkyl-N- (C.-C,,) -~arylcarbamoyloxy, N-
(C,-Cyp) ~alkyl-N-(C,-C,5) ~aralkylcar-
bamoyloxy
N- ((C,~-C4q) ~alkoxy- (C;-Cy4) ~alkyl) -
carbamoyloxy, _
25 N- ((Cg-Cy¢) ~aryloxy- (C,~C,q) -alkyl) -
carbamoyloxy, '

N-((C,-C;¢)-aralkyloxy- (C,-

Cy9) -alkyl) - carbamoyloxy,

N-(C;-Cy4) ~alkyl-N-((C;-C,q) ~alkoxy-
30 (C,-C,0) ~alkyl) carbamoyloxy,

N-(Cy~Cqq) ~alkyl-N-((Cg-C;¢) ~aryloxy-

~ (C,-C44) ~alkyl) carbamoyloxy, _

N-(C,=Cy,) -alkyl-N- ((Cq-Cy4) -

aralkyloxy-(Cy-C;4) ~alkyl) -
35 carbamoyloxy,

amino, (C,-C,,)-alkylamino, di-(C,-
clz) - alk}'lamino, (cs‘Ca) -



(C1-C12) -alkyl carbonyl, (C3-CB) -

g I (O Hlllll!ﬂﬂﬂfl@ !J
-sa nyl -

(C3=C12) - al kena/l car bonyl ,
car bonyl , : Afc12) -al koxycar bonyl , (C1-C12)
- 10 ' al koxy- (Cl-C1 kox car bonyl (06
Cl2) -aryl oxycarbonyl, (C7 - @)cahapk ming, (C3-Cy5) -
ar al koxycar bonyl , (C3- C8)lkenylamino, (C3-C,,)-alkynylamino,
cycl oal koxycar bonyl , (C3-C12) - AC - -
al kenyl oxycar bonyl , (C3- Clzft (C5:C1p) -arylamino, N-(C7-C1a)
al kynyl oxycar bonyl , aralkl’lmn°' N-(CacFzy) ~alkyl- (Cq-
- al kyl car b®nyl oxy, (C3-C8) - C,0) - aralkylamino, N-(C,;-C,,)-alkyl-
cycl oal kyl car bonyl oxy, (C6-C - - _
aryl car bonyl oxy, (C7-C16) - ar aﬁ (c‘ C12) - arylamino, (€1-Cy2)
“car bonyl oxy, cinnanoyl oxy, ~(C3 - CaX °2=Y29\in°' (C1-Cy2) ~alkoxy- (C; -
al kenyl car bonyl oxy, (C3-Cl2)- ¢,,) -alkylamino,
al kynyl car bonyl oxy, (C1-C12) '
_-al koxycar bonyl oxy, (Cl-C12) - al koxy- (Cl-Cl2)
- al koxycar bonyl oxy, (C;-C;,) ~alkagaplannino, (Cy-Cq) -
-aryl oxycgapbonyl oxy,’ (C7- 25 ayeclo- alkanoylamin&;l6) (Cg-Cy0) -
-aral kyl - oxycar bonyl oxy, (C3-C8) - .
cycl oal koxycar bonyl oxy, ( C3- Clzro_ylam:.no, (Cy-Cy6) -aralkanoylamino,
al kenyl oxycar bonyl oxy, (C3 -Cl2€C;-C3,) -alkanoyl-N-(C;-C,,) -
al kynyl oxycar bonyl oxy, alkylamino, (Ca-Cg é&@i‘&?lﬁm&ljl-(:@l C12)
-al kyl car bamoyl , ~ 30 N N Bi-
_al kyl car banoy! . N- (C1-Cqy) -alkylam:ue dﬁs-cn) -aroyl-
-cycl oal kgkcar bamoyl , N- (C6- N- (C;-C;4) -alkylamino, C16g,-Cy4) -

-aryl carbanoyl, N (C7-C16) -aral o - -al
kyl carbamoyl, N (CL-CLO) -al kyl - T3 ERROYL-N=(Cy-Cyq) ~alkylamine,
-aryl carbanoyl, N (C1-C10) -alkyl -

(C,-C4,) ~alkanoylamino- (C,-Cg) ~alkyl,

(C;-Cg) ~cycloalkanoylamino- (C,-Cq) -

C16)

alkyl, (C¢-Cy¢) ~aroylamino- (C,-Cg) -
20 alkyl, (C;-C,¢) -aralkanoylamino- (C1¥

Cy)-alkyl, amino-(C;-C,,)-alkyl, N-

(C;-C4p) ~alkylamino- (C,~Cyq) ~alkyl,

N,N-di- (Cy-Cqq) ~alkylamino- (C;~Cyq) -

alkyl, (C;-Cg) ~cycloalkylamino-
25 (Cy~Cyo) ~alkyl, |

(C;-C;3) -alkylmercapto, (C,-
C;,) -alkyl-sulfinyl, (C;-Cy35) -
alkylsulfonyl, (C.-C;.) ~arylmercapto,
(Ce-Cy6) ~aryl- sulfinyl, (Cg-Cy¢)-
30 arylsulfonyl, (C;-Cy4) ~aralkyl-
- mercapto, (C,;-C;;)-aralkylsulfinyl,
(C,-C,¢) ~aralkylsulfonyl,

sulfamoyl, N- (C,;-C,,) ~alkylsulfamoyl,
35 Cg) -cycloalkylsulfamoyl,



- .49 -

N (.(C1- C10) - al koxy- (C1-

N- ((C6-C16) -aryloxy- (Cl-C10)
car banoy

( Cl- C10)

15

car banoyl oxy 3
al kyl car banoyl oxy,
aryl car banoyl oxy,

I,
(C1-C10) al kyl) carbanoyl,
((C1-C10)
N (C1-C10)
-al kyl) carbanoyl,
((Cr-C16)) -
car banoyl

- al koxy-

~al kyl -N- ((CB- C16)

ar al kyl car banoyl oxy,
-aryl car banoyl oxy, N
- ar al kyl car -

(C6- C12)
(C7- C16)

N- ((Cl-Cl0) -al koxy- (Cl-C10) -

car banoyl oxy, 25

~al kyl)

N ((C7-C16) -aral kyl oxy-

10 .

" car banoyl oxy,

- al koxy-

N- ( C1- C10) - al kyl -

30

-al kyl') carbanoyl oxy,

C16) -

carbam)yloxﬁ-5

- (Cl-
Y

20

25

30

35

C10) -

%5 lﬁggp Io N (C1-C12)" -al kyl -
carbannyloi?y %§ |&§ Cl C12) -al kyl -
N- (C3-C8) -cyclo- N- (cl-cm) alkyl -N-(C,-C,¢) ~aralkyl-

N- (C6-Cl6) - gulfamoyl,
N- (C7-Cl6) -

N- (C7-Cl6) -aral kyl carbanmyT,

-alkyl) - 5
N -((C§1016) ar a
- N- (Ci CJO) - al kyl -

L

-arﬂ (C Clsiwéulfmf) car banoyl , 10

2-Cy¢) aralkylsx;\].faexglelO) -al kyl -
N- a(rcal kyd 0y - s Ok yQLON ~ pbkyld, () -

N- (Cl-C10)- 20 al kyl - N

(Cl-

(01"310) -alkylsulfonami(dgl- C10) - al kyl
ok N> ( (C;-C, o PURYNFY) - (¢, -c,,) -
ikﬁ-lﬂ"éef e2e™idPy oxy- (‘{'C_LCC&@)‘
aaarisdldonamido,
- (Gl ARGy et
(et fmﬁm

kyl) carbanoyloxy,

N-((C6-C16) - aryhery-the radicals which contain arC

N-

- N-

retor i con b ek B, A (-

on the aryla'!pynb, 2{ A+ ANT B kidentiimal
or dilfferent Aubgtituedts frémdekd)geries
hydroxyl, halogen, cyano, trifluoro-
methyl, nitro, carboxyl, (C;-C,,)-alkyl,

(C3-Cg) ~cycloalkyl, (Cg-C4,) ~aryl,
(C3-C45) ~alkynyl, (C;-C;5) ~alkoxy.,

(C,-Cy,) -alkoxy- (C,-C;,) ~alkyl, (C,-C,,)-
alkoxy- (C,-C,,) -alkoxy, (C¢-C,,)-aryloxy,
(C,-Cy6) ~aralkyloxy, (C,-Cg)-hydroxyalkyl,
~0-[CH,1,CeH ¢,1.4)Fg. -OCF,C1,
-OCF,-CHFC1,

(¢;-Cy,) ~alkylcarbonyl, (C3-Cq) -cyclo-
alkylcarbonyl, (C¢-C,,) ~arylcarbonyl,
(Cy=Cy6) -aralkylcarbonyl, cinnamoyl,
(C3-Cy5) -alkenylcarbonyl p (C;3-C;;) -~alky-
nylcarbonyl, :

(C,-C;,) ~alkoxycarbonyl, (C,-C,,)-alkoxy-
(C;-C3,) ~alkoxycarbonyl, (C4-Cy,) -
aryloxycarbonyl, (C,-Cy4) ~aralkoxycar-
bonyl, (C3-Cg) ~cycloalkoxycarbonyl,
(C;-C;,)-alkenyloxycarbonyl,



-.50 - ' ' - cycl oal kyl am no, (C3- C12) -

al kenyl amno, (C3-Cl12) -alkynylam no, N—(C6-C12)
-aryl am no, N (C7-Cl1) - ara

N: (Cl- C10) -al kyl- (C7- & - cl0) - j mj'
(Cl-C10) -al kyl - SN (cs-c12) - I’Hm'm",
(C1-C12)- . C,-C,,) -alkynyloxycarbaykoXxyam no, (C1- C12) - aI koxy (Cl-
C10) -al kyl am no, ¢ ? ) yloxycarboly (C1-C12) -al kanoyl am no,
(C3-C8)- 10 cycl o- al kanoyl am no, (C6-C12) -

| ani C7 -
LI (7 RN, 6 o cxnonion i, (o
- cycl oal kanoy! - N- -arylcarbonyloxy, (C,-Cm_) - alkylcarﬁdﬁi' O innambyloa] E@& (C6 C12)

-aroyl- 15 Cl1-C10) -al yI am no,

ar al kanoyl - N- ( C1-Gagealkenyilcagbonyloxy, (Ca'Clz) alkynylcarbonyloxy, (Cl c12)
- al kanoyl am no- (Cl1-C8) -al kyl, (C3-C8)

-cycl oal kanoyl am no- (Cl1-C8) - al kyl, (C6-C16)
-aroyl am no- (C1- @%—Guﬂﬂkoxycarbonyloxy, (C-Cyrp) -alkoxya|(C)[J(31) -@&ox¢ddtbonyloxy,

- ar al kanoyl am no- 1- , am no-

(C1-C10) -al kyl, N& -Ci2)  -aryloxycarbonyloxy, ((siC mrallwlﬂyy%ﬁbn@yloxy,

E% %8; :al kyl, (Cs- Cx)-cycloalkoxycarbonyl%% N, I1‘(‘,‘1((5;2) %lﬁé&l})g&{#&%)&g o5

(C1-C10) -al kyl, (C4C,p - alkynyloxycarbonylox ( Cl C12) -al kyl mer capt o,
(C1- C12) -al iyl sul finyl, (C1-C12) -
al kyl sul fonyl, (C6-Cl16) -aryl mercapto,

(SO bty NG ltamon, N, N4 €. sivkytament,
(C7 -Cl16) -aral kyIMC;—Ogybycloalkylcarbamoyl hydroxy-(Cl-C4) alkyl€arbaih6yl, acyloxy-
] 2|r ELFZLF?L%;W (Cy-Cy)-alkylcarbamoyl, Nhfé E‘(mdl ﬂgj- caﬁ) acl:l]i(()))yl
-alkylsulfamoyl,  (&fc,8g-aralkycarbamoyl,  N-(C;-CiofRkyENACR lbyﬁwrﬁ%ﬁ,
N-(C;-Cy)-alkyl-N-(C,-C,-aralkylcarbamoyl,
15 N - ((C;-Cy0) - alkoxy - (C;-C,o) - alkyl) carbamoyl,
N - ((Cs-C,) -aryloxy-(C;-C;o) - alkyl) carbamoyl
N - ((CrCy9 -aralkyloxy-(C,-Cyo)-alkyl) carbamoyl,
N - (C,-Cyo) -alkyl-N-((C,-C,0) -alkoxy-(Cy-C,o) alkyl) carbamoyl,
N - (C,-C,0) -alkyl-N-((C4-C,¢) -aryloxy-(C;-C,o) -alkyl) carbamoyl,
20 N- (C,-Cly) 'alkyl'N'((Cr_Cls) -ara]ky I?XY‘(Cl'Clo) -alkyl) carbamoyl,
carbamoyloxy, N - (C;-C,,) -alkylcarbamoyloxy, N,N-di-(C,-C;,)-



- .51 -~ N (C6-Cl6) - arysufa

N- . (C7-C16) -aral kyl sul famoyl, _ _ h
TR i o il

sul f anoyl , . - 83 -(Cl1-C10) -alkyl sull'f hami do
N ( (Cl-Cl0) -alkyl) - (Cl-Cl0) -

al kyl sul f onami do, (C7-Cl6) alkylcarhgmoyloxy, N-(C3-Cg) -cyclo-

ar al kyl sul f onani do, alkylcarbamoyloxy, I - (éSCIC Qarglkyl -

(C7-C16) -aralkyl - e sul_f

where the radicals which cont ait*RAREYIPXY N- (C7-Cy¢)-ara YlcaZbanoy1-
radical can for their part be SayxtituNedC,-Cyp)-da8kyl-N-(Cs~Cy,)arylen the
aryl by 1, 25 3, 4 or 5 identi Galrbamoyl N- (c -C,,) -alkyl-N- erent
substituents fromthe series hydrrox i oxyf 1 @39ano trif rd‘;
methyl, nitro, carboxyl, (Cl-CEyRU E?Ir

(C3- C8) -cycl oal kyl (C6 - Cy ({@\HG4,4) - alko’aey- (Cy;-Cy4) -alkyl) -
(C7-C16) -aral kyl, (C3- C12) aq_{ oxXy,

(C3-C12) -al kynyl, (C1-C12) -alkox

(Cl-C12) -al koxy- (Cl-C12) -al Rt (C(scf:m?z)arYl“Y (C1-Cy0) -alkyl) -
al koxy- (Cl1€12) -al koxy, (C6-dahkbamozil xy,

(C7-C16) -aral kyl oxy, (Cl-C8) - xy I k 1 5¢(a - _ _
-O [CHerr]][err]Cerr]Herr] ? é lkﬂ‘&f:,g (€1-C4o) -alkyl)
-OCF[ err]-CHFO , rbamoyloxY: (C1- C12) -al kyl carbonyl,
(C3 i—CB) b-cylcl 0- N-(C,- clo)-amﬂidma( boglyf l) af)ﬁ@o?}z)
-aryl car bonyl , ara yl car bony

ci nnanoyl , 30 (€1-Cyo) ‘tﬁ"t‘(l ar%ﬁ'“i *¥dr bonyl, (C3-Cl2)

- al ky- 15 N- (Caypqabb@ﬁwyl -N- ((Cs Cig) - aryloxy-

(Cl1l-C12) -al koxycarbonyl, (Cl ?-)c ﬁlg 1) carbamoyloxy,
(Cl-C12) -al koxycar bonyl DY yloxy

aryl oxycar bonyl , (C7 -C16 ) X ﬁlk%m)ca?rlkyl -N- ({CgrC1¢) -aralkyloxy-
bonyl , (C3- C8) cycl oal koxyca(@p-rgg_b) -alkyl) carbamoyloxy, (C3-C12)
-alkenyloxycarbonyl
amino, (C,-C,;,)-alkylamino, di-(C;-C;;)-
20 alkylamino, (C5-Cg) -cycloalkylanmino,
(C3-C,,) ~alkenylamino,  (C;3-C,,)-alkynyl-
amino, N-(C.-C;,)-arylamino, N-(C;-C,)-
aralkyl- amino, N-(C,;-C;4)-alkyl-N-(C,-
C;¢) -aralkyl- amino, N-(C;-Cy,) ~alkyl-
25 N-(C¢-C;,) ~arylamino, (C,-C,,)-alkoxyamino,
' (¢,-C,;,) -alkoxy-N- (C,-C;,) -alkylamino,

(C,-C;,) ~alkanoylamino, (C3-Cg) -cyclo-
alkanoylamino, (Cg-C;,) ~aroylamino,
(C,-C;¢) ~aralkanoylamino,  (C;-C,,) -alka-
30 noyl-N-(C;-C,,) -~alkylamino, {C;-Cy) -
cycloalkanoyl-N-(C;-C;4) ~alkylamino, (Cg-
C;2) -aroyl-N-(C,-C,4) ~alkylamino, (C,-C,,) -
aralkanoyl-N- (C;-C;,) -alkylamino,

- (¢;-C;3) ~alkanoylamino- (C,;-C4) -alkyl,
35 (C3-Cg) ~cycloalkanoylamino- (C;-C4) -alkyl,
(Cg-Cy6) ~aroylamino- (C,;-Cy) -alkyl,



-52- . (C3-C12) -al kynyl oxycar bonyl ,

(Cl C12) - al kyl car bonyl oxy, (C3-C8)-cycl oal kyl carbonyl oxy, (C6-Cl2)

-aryl carbonyl oxy, (C7-C16) -aral kyl carbonyl oxy, cinna

CI2). al kenyl car bonyl oxy, (C3-C12)-al kynyl gr bonyl oxy, mﬁ“‘“ﬂ |“(|“““I\|“\“\
(C1-C12) -al koxycarbonyl oxy, (Cl-C12) -al®Oxy - (Cl-Cl2)*-

al koxycar bonyl oxy, (C6-C12) -aryl oxycarbonyl oxy,

(C7-C16) - ar al kyl oxycar bonyl oxy, (C3-C8B) - cycl oal koxycar bonyl oxy,

(C3-C12) -al kenyl yCa) benyllcanqylamno—(C,-Ca)-alkyQCB CiBjno-(Cy-Co)-alkyl,  N-
R 1S Y ol o R i ) i T

N (C3- C8) - cycl oal kyt.cap hﬁ?m 140Yid6 &Y ggn@p) al kyl car banoyl , acyl oxy-
(C1-A) - al kyl car barmyl ngyC16) ja(ryl car banmoyl ,
N- (C7- C16) - ar al kycar barmyl N- (Cl- C10) - al kyl - N-(C6 C16) - aryl car barmyl

N- ( Cl- C10}- al kyl | N - ((Cl-Cl0) -
al (koxy - %ci c>1/0) félgé‘e%@ é‘%ﬁﬁéyféreﬁ%ls“&‘%ﬂ NCr-Gpos.- C16(( :

-aryl oxy- (C1-C10 car(@%m;} L ﬁlﬁﬂ
- ar)altl kyog(y- (C1- )Cl%lk?gilﬂlf?/?)g car ba ) arylmcrcapto (@ Q(ﬁr C10) . (CG-

-al kyl - N- ((Cl1- 010) ararydsuliqngl, m)-arallyyl;nempmmcm)-amlkylsulfmyl N -
(C1-C10) -al kyl - y- (Cl1- C10) -al kyl) carbanmoyl, 20
N (Cl-C10) -al kyl ‘u%cﬁﬁg%é@yg% kyl oxy- (Cl- C10) -al kyl) carbanoyl ,
car banoyl oxy, N - (Cl-Cl12) -aI kyl car barmyl oxy, N, N-di - (Cl C12) -

- 53 - éll car bam) | é -C8) - cycl o-
al kyl car banoy! oxy, sulfameyly 36(@1 p)-alky amoy N,N-di~(C;-Cyo)- car banoyl oxy,

ot ky - N o ) MK ROMEBYE (Q-chloaﬂwls%fa%annﬁfﬁ’xy, N (CLcl0)
-al kyl - N- (C7- C16) N=(C4-C,q)-arylsulfamoyl,
N-(C;-C,¢)-aralkylsulfamoyl,
N-(C,-C,0)-alkyl-N-(C4-C,¢)-arylsulfamoyl,
N-(C,-C,p)-alkyl-N-(C;-C,¢)-aralkylsulfamoyl,

15 (C,-C,p)-alkylsulfonamido, N-((C,-C,,)-alkyl)-(C,-C,,) _
alkylsulfonamido, (C;-C,¢)-aralkylsulfonamido, N-((Cl-Clo)-aIKyI) «Cs-
C,¢)-aralkylsulfonamido,

R*  is hydrogen, (C,-Cg-alkyl, phenyl, phenyl-(C,-C,)-alkyl,
R is an unsubstituted or substituted branched or unbranched, aliphatic

20 (C,-Cy-alkyl radical which carries a carboxyl group which is

substituted one or more times, preferably once or twice, by

fluorine, chlorine, hydroxyl, hydroxyl(C,-C,)alkyl, (C,-C,,)-alkyl,
(G;-Cy)cycloalkyl, (Co-Crp)-aryl, (C,-Cyo)-aralkyl,



aral kyt carbanoyl oxy N ((Cl-Cl0) - al koxy=—<(€i=€10)

-al kyl )" car banoyl oxy, '
(( Ce* CIG) -aryloxy- (Cl1-C10) -alkyl) - 10 W I

N ({C7-C16) -aral kyl oxy- (CLl-C10) -alkyl) ”II“H IH “IH“IIH”I"
car banoy! oxy, N (C-B0) -al kyI N ( (Cl-Cl0)

- al koxy- ) | )¢aC rr%,q

N (Cl-C10) -alkyl-N ( (Ce- C16()Gl- af‘P an@é”w (cg2E, Bhy Loy ¢ cf‘c10)
-al kyl) car banoyl oxy, dralkyloxy, -Re l?&la&éxzmmﬁgw ((C7-C16)
- ar al kyl oxy- (C1-C10) -al kyl) carbanoyl oxy,

am no, (Cl-Cl2) -alkylam no, di 1-C12 | Kyl,am no,
(C3-C8) -cycloal kyl am no, Whe(rg deradidal Cgh&f?) emﬁtl%enyf"ﬁ }%
(C3-C12) -al kynyl - radical cagnfas, thﬂir (EEEtche subsfisuERd, N
(Cr-C11) - s ordtHeK\d 1a|19yn<:,, i, ( Gl- QL@ & Kentical’-

(Cég? C;I.zZi; al_ :?/Iy[ émarTonO( Cl- IC\ZIEI.2§ C]i%ﬁC ) gaﬁ: ﬁ sugst:.t:uents from the sel:é'l_:.ea

(CL-Cl12) - al koxy-N- (C1-C10) - altgdzoxyio, halogen, cyano, triflgerot?)
- al kanoyl am no, (C3-3B) -cycl Qgethyl, nitro, carboxyldl kQﬂ éﬁ@ma'l 1,

(C6-C12) -aroyl am no, 16 am no,
(Cl-C12) -al ka- 30 (C5-Cg) nﬁyleﬂli&ﬁ@I]'CClgﬁ a‘{&?

(C3-C8) - ' cycl oal kanoyl -N- (Cl1- C10) -aI kyI am no, (C6-
C12) -aroyl (C1-C10) -al kyl apgdo, (C7 -Cl1) -

ar al kanoyl - R]— (C1-C10) -al kylam no, : (C1-C12)

-al kanoyl am no- (Cl1-C8) -al kyl, 35

(C3-CB) - cycl oal kanoyl ami ao- (Cli&£8) onmlKyl,

(C6- C16) - aroyl am no- (C1 ) - al kyl

- 54- (C?Q?HG) ¥ar L Yany Ipfnﬁfr?gaf&if &8 aFRyI ,

anmi no- (Cl- C10) - al kyl , 9N is 0, 1 to (G430 prg kyI ani no- (Cl1- C10) al kyl ,
N, N-di (C1- C10) - al kyl ani ng- (Cl- (i) el &yl8, preferably 0 to 1.

i5 . 3. A compound é.s claimed in claim 1 or 2 according
to the formula (I), '
in which
R is hydroxyl or (C,-Cg)-alkoxy,
R? and R® are hydrogen,
20 ' R®  is hydrogen, (C,-Cg)-alkyl or an N-protec-

tive group such as (C;-Cg)-alkanoyl, °
(C;-Cg) -alkylcarbamoyl, (C;-C¢) -alkoxycar-

bonyl,  benzyloxycarbonyl, (C4~Cyq) -
acyloxy- (C;-Cg) -alkyl, preferably
. 25 | (C4-C34) ~alkanoyloxy- (C;-Cg) ~alkyl, benzo-

yloxy-(C,-C¢) -alkyl, benzyloxycarbonyl-
oxy-(C;-C¢) ~alkyl or (C;-C¢)-alkoxycarbo-
nyloxy- (C,-C¢) -alkyl, a 1-, 2-, 3- or 4-
valent physiologically utilizable cation,
30 - ‘in particular Na®, K®, Mg?®, ca2?®, a1%® or
an ammonium ion, optionally substituted
1-3 times by (C;-Cg)-alkyl, (C,-Cg) -
hydroxyalkyl, (C,-C;) -alkoxy- (C;-Cg) -
alkyl, phenyl, benzyl or (C;-Cg)-alkyl
35 which can be substituted 1 to 3 times by



(C3- C8) cycl oal kyl am no- ( C1- C10) al kyl , 5

ey mereaptey (et = T e AN
C16),-aryl sul fonyl, (C7-CL16)-aral kyl mercapto, (C7-C16)-aral kyl sul finyl",
(C7-C16) - ar al kyl sul fonyl, - &1 anoyl ,

N- (Cl- C10) - al kyl sul fanmoyl, N, aI Kk | f yl,
(C3-C8) -cycl oal kyl sul fam)yl hl-gr‘”qu O()CN %&3 ﬁlﬁﬁx%'r ycl %ggn%y P

N- (C7- C16) - ar al kyl sul fanoyl, a basic amino acid der:urat:.ve,

N- (Cl- C10) - al kyl - N- (C6- C16) - aryl sul f anoyl ,

N (C1-C10) - al kyl - N- (C7- Cl18) - ar.al kyl su]fam)
( Cl- C10) - al kyl sul f onani d8§ N- AECR-Tadic k%l/#)t % la II, excluding

al kyl sul f onam do, (C7-C16)-ar asbyisul fonam do, N—((Cl C10) - al kyl) -(C7-

C16) - ar al kyl sul f onam do, R4 _ yd en, (Cl-Co6)-alkyl (gphenyl,
phenyl - (Cl)gCél) al kyl , RS |Ys danuljuﬁsil‘aggtltut ed or substltut Zd
branched or. unbranched al i phat whigh (C1-C8)-al kyl radical which.
carries a carboxyl group whiclk is is _so2 . substituted one or nore

times, preferably once or tvm%e ¥_
hydroxyl hydr oxyl (Cl1- C4) al kyl~, (C CTZ %
(C3-C8) - cycl oal kyl , (C6-C12)- aryI a(@%e r%#kypbranched aliphatic

fluorine, chlorine,

- 55- 10 (Cl1- Co) ,-a(l%ﬁha)yl- aagieny, (C7-CL6) -
ar al kyloxy, -O[CH[err]][err]@err] FLlerr . wher e
the radicals which contain an aryl radi cal can for
their part be substituted 5 hYdrogen oronOtke aryl by 1, 2, 3, 4 or 5
i denti cal ©r difff grent substituents fromthe series
D is a bond or
15 hydrogen or

a branched or unbranched aliphatic
(C;~C4) -alkanediyl radical,
W is a bond or
hydrogen or
20 . a (C3-Cy4) -cycloaliphatic alkyl,
alkenyl, alkynyl or alkenynyl
radi;:al or
a (Cg-Cy4)-aryl radical or a 5- or
6-membered heteroaryl radical, where
25 at least one of the variables C or D
‘or W is not a bond and U is only a
heterocatom group if C is not a bond
or if D and/br W are not a bond and
C, D and/or W, if these are not a bond or
30. hydrogen, for their part preferably
are substituted by a combination of
uyp to 5 identical or different
substituents from the series
. hydroxyl, halogen, cyano, trifluoro-
35 methyl, nitro, carboxyl, (C;-C;5)-.
| alkyl, (Cy3-Cy)-cycloalkyl, (Cg-clz)-
aryl, (C;-C,¢) -aralkyl, _ (C3-Cy5)-
alkenyl,- (C3-C,,)-alkynyl, (C;-C;;)-



hydrox’yl hal ogen, cyano, trifluoro- ' met hyl

T By ety (o™ and T

f- ., is1to 8, preferably 1 to 5, is¢, 1 t‘oi2f+1)
and ~ X is 0 to 8, preferéBIyOtol 15 3.

conpound as clainmed in claim1l or 2 accordi ng to the f rrrula
(1), in which lkoxyy - (GasCnghrdakse=¥r (¢

- al koxy, ' R2 and R3 ar &:hy;dxpgen (@p-cy5) - allkc.:x;%(c1 0129-
hydr.ogen, (Cl1-C6) -al kyl or an N pr | v@ ydroup
such as (Cl-C8)-al kanoyl, ey, (o cl’() '55‘5”“’% kyIEEagb‘drmyl
(C1- C8) -al koxycar - | aralkyleonwsl ,  (CheRedtRyGEemiptyL -
(C1-C10) - acyl oxyrde£3- YL Fy. -aurster, abbgr 25

( C1- C10) -alskanoyl oxy- (Cl-C6)-alk émg?g 6@‘23‘ 9% yI%xy-
(C1-C6) -al kyl, benzyl oxycar bonyl = oxy- (Cl-C6)

-al kyl or (Cl-C6) -al koxycarbo- nyl oxy- ( Cl- C6) - al kyl ,
al-, 2-, 3- or 4- -cyal faﬁkméfsbﬁgwalIy(@;id:g)zable
cation, 30 in partlchla Na%ﬁeﬁr##ﬁ 5\[err]( Ngj{ i]%
Ca[err], Al[err] or cycloalky ‘i on 12
substituted 1-8arbonzk byC, {@GE) Gla)ralikﬂtbarb'éﬂlw) -

hydr oxyal kyj 4 (Cl- C4) -al koxy- (

1, (Cy-Cy,)-alkenylcarb&hi¥/| .
phenyl , berzyl or (CL-C8) -al kyl 3 o¥L. (Cs G Y S be ¥
substituted 1 to 3 tines by (C3-Cy;) -alkynylcarbonyl, - 56 -
hydroxyl or (Cl-C4) -alkoxy, or a cation of . a basic
am no acid derivative, (C,-C,,) -alkoxycarbonyl, (C;-Cy5) -

alkoxy- (C,-C,,) -~alkoxycarbonyl,
(Cg-C,,) -aryloxycarbonyl, (C;-Cy46) -
15 " aralkoxycarbonyl, (C3-Cg) -cyclo-
" alkoxycarbonyl, (C,-C;,)-alkenyloxy-
carbonyl, (C3-C;,) ~alkynyloxy-
-carbonyl,

- (C4~C4,) ~alkylcarbonyloxy, (C3-Cg) -
20 " eycloalkylcarbonyloxy, (C¢-Cy,) ~aryl-
| carbonyloxy. (C;-C34) ~aralkyl-
carbonyloxy, cinnamoyloxy, (C;-C;,)-
alkenylcarbonyloxy, (C3-C;,) ~alkynyl-

carbonyloxy,

25 carbamoyl, N- (C,-C;,) -alkylcarbamoyl,
N,N-di- (C,-C;,) ~alkylcarbamoyl, N-
(C3-Cq) -cycloalkylcarbamoyl, N- (Cg-
C,¢) -arylcarbamoyl, N- (C;-Cy6) -~aral-
kylcarbamoyl, N-(Cy~C;q) ~alkyl-N-(Cg-

30 . C,¢) -arylcarbamoyl, N- (C,-Cq0) -alkyl-

- N- (C,-C,¢) -aralkylcarbamoyl,

N-((C;-C;q)--alkoxy-(C,-C;,) -alkyl) -
carbamoyl, :
N- ((Cg-Cy¢) ~aryloxy- (C;-C,4) -alkyl) -

35 ‘carbamoyl,



R7 i's a radical of the formula Il, excluding

o Eh v s Sk !mﬂlll II!lIIlIIIIl!II(")
. r

S
a ‘band, or . a branched or anc
(C1-C16) -al kanediyl radical, - 58 - I's a bond or
hydr ogen or -0, r I S D S
a bond or 15 Nhyﬂ?%g'eﬁm} aralkyloxy-(C,-Cyo) - g
branched or unbranched aliphatic alkyl)ecarbamoyl, (Cl-&4)
- al kanedi yl radi cal, e o ong, or _ _
hydr ogen or 20 N-(g;:-C @ﬂ%ﬁla-lgyg&dalqlﬁﬁaﬁ'goxgl kyl ,
al kenyl , al kynyl  or al kenynyI(Cl—Cm) -alkyl) carbamoyl, radi.cal or
a (C6-Cl6) garyl radical or a 5 oO-(c,-C,4)~al 1-N-((c -C a@!qem?ered
het eroaryl radical, where 25 1m0 = qﬁ%‘ one of
variables C or D (cl"clo) -aikxidica ond and Uis only
a het er odt-o6Cgralip, ) £ al ky eN -a( KGRt C, ) -
or if D and/or Ware not a bond ang,yaikviexy- (C.-C 1
these are not a bond or 30 ralkyloxy-(C, ) aog]fgfli)ég g%glr part
preferably are substitut ed by a conbi nati on of
up to 5 identical or different amino, (C,-C,,)-alkylaminbstidile(d;s from
the series ' ydr oXY,. cyanos ~t I [+f huor o-
35 - 10 met hyl , m‘tzro cairlf)kgigﬂg?’(?l C12)(c3 by
al kyl, (C3-€8) -cycloal kyl, (C6- cmycloalkylamnm (C3-Capyi-
(C7-Cl6)-aral kyl,  (C3- 012) alkenylamino, (C3-C,,) aameftyﬂan(ﬁ?o C12)
-al kynyl, (Ci1-C12) - _ -
al koxy,  (Cl-C12) -al koxy- (CL- cf‘z (Cg-Cyp) -arylemino,  N-(cp! Calyl
(Cl-Cl12) -al koxy- (Cl-Cl2) - aralkylamino. N- (C;-Ca) kakiryl-NebC£12)
-aryl oxy, 16C7-C16) - C;o) -aralkylamino, N-(C;-Cg)-alkyl-

' N- (C4-C,,) -arylamino, (c,-C55) -

alkoxyamino, (C;-C;,) ~alkoxy-N-(C, -
C,,) -alkylamino, '

. {€4-C45) —alkanoylamino, (C3-Cg) -

20 cycloalkanoylamino, (Cg-Cy5) -

aroylamino, (C,-C,¢) -aralkancylamino,

(C;~-C,5) ~alkanoyl-N-(C;-C,,) -

alkylamino, (C;-Cz) -eycloalk-anoyl-N-

(C;-C;,) -alkylamino, (Cg-C;,)-aroyl-

25 N-(C,-C;,) -alkylamino, (Cy-C4,) -
aralkanoyl-N-(C,-C,,) ~alkylamino,

(C;-C,y,) ~alkanoylamino- (C, -Cy) ~alkyl,
(C3-Cg) -cycloalkanoylamino- (C,-Cy) -
_ alkyl, (cs-cls)'-aroylam:l.,nc- (C;-Cg) ~
30 alkyl, (C,-C;4)-aralkanoylamino-(C;-
Cg) ~alkyl, amino-(C;-C,4)~-alkyl, N-
(C;-Cyp) -alkylamino- (C; -C;4) ~alkyl,
N,N-di-(C;~C,,) ~alkylamino- (C;-Csq) -
alkyl, (C,-Cy) cycloalkylamino-
35 (C;-C;4) -alkyl,



ar al kyl oxy, (C1-C8) -hydroxyal kyl, 5
-O.[CHerr]][err]err]Herr]F[err] -OCF[err]d, -
CHEQ |, - (C1-C12) -al kyl ﬁﬁmﬂm

Mk -

cycl.,oal kyl car.bonyl , (C6-C12) -aryl- L s car bonyl ,
(C7- C16) - ar al kyl carbonyl, 10 - 59 - ci nnanoyl , (C3-Cl12)

- al kenyl car bonyl , - - -al kynyl carhonyl ,
(C1-C12) -al koxycarbonyl, (C1- ClZf C1-C12) Qﬁyﬂ\%)rcgpiﬁ%, Q?’r(oxy-
(C1-C12) -al koxycarbonyl, C;,) -alkylsulfingds C12)0(Cy-Cya) -
-aryl oxycarbonyl,  (C7-C16). -- 15 a1kylsulfonyl, (C¢-C,¢) -adyBhkpEyses ponyl,
(C3-C8)-cycl o- ' al koxicaﬁgn l,, (C3-(812¥2 ;

-al kenyl oxy- - (C-Cyre) HBRYHEY (%3‘-'012) CarkyeyT oxy-
car bonyl , 5 _ arylealk£42y1, al kylGardhedylanad kyl -
(C3-C8) - 20

car bonyl oxy (C7 - C16)- - aral kyl mef¥abE8, KV I(@aL O laPet iyl el €18y ary! -

car bonyl oxy, - ci nnanoyl oxy, (C3-C12) (€7-Cy¢) ~aralkylsulfonyl, '
al’kenyl car bonyl oxy, (C3 -C12) -al kynyl -

car bonyl oxy, 25 r N -

- al kyl car banoy! , where ti%%‘_@.??._%h{.&ly&%%x Q&%l:ain an
-al kyl car banoyl , N- - aryl radical fqm3_ ¥isir part can be
-cycl oal kyl ggr banmoyl, N (C6- substituted on the aryl by 1, 2, 3,

C16) - aryl car banoyl , N (C7-C16)-aral - . .
kyl car bamoyl, N- (Cl-CL0) -al kyl - N- ¥ cg2F 3p 3ddemtical oxr differeng
-aryl carbanoyl, N (Cl-Cl0)-al kyl - substituents from  the NsexdpsC]e)

-aral kyl car banoyl , hydrogen, hydrdxyd]- Gkllbgaik0%yano,
(C1-cC10) -al kyl) - . %a&barmﬁlt,r boxvl
N ((CB-C16) -aryloxy- (Cl-CL0) -al Kfihfluozgmethyl, ©, carboxyl,
car banoyl, 15 (C;-C,,) -alkyl, - (8§-Cy) -cycloalkyl,

. (Cg=Cqy) ~axyl, (C,-Cy¢)-aralkyl, (C;-
C;,) ~alkenyl, (C;-C;,;)-alkynyl, (C;-
C;,) -~alkoxy., (C:L_’Clz) -alkoxy- (C, -
Cy5) -alkyl, (¢,-C45) ~alkoxy- (C, -
20 C,,) ~alkoxy, (Cg-C,;)-aryloxy, (C;-
C,¢) -aralkyloxy, (C;-Cg) ~-hydroxy-
alkyl, -0- [CH;1,CeH s¢,1.g)Fgs ~OCF,C1,
-OCF,-CHFC1, _

(C,-C;,) -alkylcarbonyl, (C3-Cg) -
25 . cyclo- alkylcarbonyl, (Cg-Cy2) -
| arylcarbonyl, (Cy-Cy¢) -aralkylcar-
bonyl, cinnamoyl, (C3-Cy5) -
alkenylcarbonyl, (C3;-C4,) ~alky-
nylcarbonyl,

30 (c,~C,,) -alkoxycarbonyl, (C,-C1,) -
' alkoxy- (C,-C,,) ~alkoxycarbonyl, (Cg-
C;,) -aryloxy-  carbonyl, (Cy-Cy¢) -

aralkoxycarbonyl, (C3-Cg) -
cycloalkoxycarbonyl, (C3-C,5) -
35 alkenyloxycarbonayl, (Cy3-Cy5) -

alkynyloxycarbonyl,



N- ((C7 C16) - aral kyl oxy- (C1-Cl10) -

al’kyl ) car banoy! N (C1-CI0) -al kyl - ic:1 C10)
- al kpx ' Cl-C10) - aI kyl

N (G C0) -alkyl N ((CB-CL6) aryl oy gy ﬂllllﬁ‘mlﬂllhﬁllll W

(C1- C10) -al kyl) carbanoyl, * N (‘c1-'t1d)

-al kyl -N- ((C7-C16) - ' ar al kyl oxy- (C1- ClO) -al kyl)
car banoyl , am no, (Cl-C12)-al kyl am no,

i - I( le kllo _ (C,-C;p) -alkylcarbongloxy,  (G4&yl a1¢ycloalkylcat| kbcayligxy (Ce
cycl oa am no, al kenyl am no,
(>C/:3- Cl12) Y al kynyl aﬁ_‘m(,]dlrylcar%)onyloxy, (C-C,o)-aralkylcarbonyloxy, GinRAEAyIORY, | o i no
N (C7-Cl1) - -C.)- @ ;ﬂn@;ﬂy 1-C5) -al kyl -
(C7- 15 (Cy-Cyy)-alkenylcarbosloxy, (G € O iyl 1cog’f";cs) " al kyl -

N (C6-C1l2) -arylam no, (C1- C12) - '

al koxyam no, (C1- C 2 | k

-al kyl ami o, ST R g}‘3’1“‘{"6?0(35&2) N §r‘k‘aﬁ%ﬁla?nﬁl¥%‘°a‘gml’yl
(C3-C8)- 20 N-(C5:Cy)- -cycloalkyl4sbARbYRNOMyHFTORY(C,-C,)alkylésibaniayt,

aroyl am no, (C7- CI6) 2ardl kanoyl am no,
(C1- C12) - al kanoy! - ecybexg(C)-C,)- alkylcarbamoyl N-(C4-Cy¢)-arylcarbamoyl,

el kytam no, (06 CRACrEryraiarbiinoyt,  N-(Cr-Coralkyl-N-(G Copr by

-al kyl ani no, (C 1 1-N~(C,-C,o)-aralkylcarbamoyl, ar al kanoyl -N- ( C1-C10) -

-al kyl am no, TN@é bm) alkyl-NA(Cy 16) (C(::L Ca:anzn)) > al kanoyl am no- (Cl-C8)

-al kyl, 10 N-((C,-Cy0) -alkoxy-(ql@m)cmkyl)@my anoyl ani no- (C1-C8) -

al kyl, - (0B-CL6) al kyl ,

(C7-C16) -aral kanoJTzilé{iﬁ(ﬁﬁ@gi 1o%9(E2 50 2BkyDearbamoyl, c8) -al kyl ,

am no- (Cl-C10) -al ~ - loxy-(C,-C Dcarbamoyl, ( C1- C10) -al kyl am no-

(Cl- C10) -al kyl, NG B -aralkyloxy-(Cr-Ci) AR ey C10) -al kyl ani no-

(Cl1- C10) - N-(C,-C,o) -alkyl-N-((C;-Ciql| nlJcpxy-(CrC( caEhaneyd; ky| ani no-

> N-(Cy-Cyo) ks FR(C, ¥ 1§ hryloxy-(C1-Cio) -alkylhcarbamoyl,

15 N-(C,-Cyo) -alkyl-N-((C;-Cyo) -aralkyloxy~(Cy-Cyo) -alkyl)carbamoyl,

carbamoyloxy, N-(C,-Cy)-alkylcarbamoyloxy, N,N-di-(C,-Cy)-

alkylcarbamoyloxy, N-(C,-Cgp)-cycloalkylcarbamoyloxy,

amino, (C,-C,,)-alkylamino, di-(C,-C,,)-alkylamino, (C3-C8)-qycloalkylamino,
(C,-Cy)-alkenylamino, (C;-Cj,)-alkynylamino, N-(C4-C;)-
20 arylamino,N-(C,-C,,)-aralkylamino,N-(C,-C)-alkyl-(C,-C,o)-aralkylamino,
N—(CI-CS) -alkyl(C4-C,,)-arylamino, (Cl-Clz)-alkoxyaminb,
(C,-C,p-alkoxy-N-(C,-C,o)-alkylamino,

(C,-Cyp)-alkanoylamino, (C5-Cy)



- 59 - ' (C1-C12) - al kyl m

ci2) -al kyl sul finyl, (C1-C12) - o “ | fonyl,
(C6-LC18) - aryl mer capt o, (‘(t“lw_/‘m‘“uﬁu i\ i nyl,
(C6-C16)- 5 aryl sul %i)nyl : * cl6y - &raf kyl -
mer capt o, (C7-C16) -aral kyl sul finyl, (C7-C16)

-aral kyl sul fonyl,  ¢ycloalkanoylamino, (C5-C12)-ar09mﬁ'ilﬁ> t hcl-jhcabikanbylathino,
contain an fadical for the|r part can be 10

substituted on the @Cy+Chy)-alkangyl- N (Cl C,0)-alkylamino, 4 (&;-Gs)-

the  Series . Cycloalkanoyl-N-(Cr-Cio-alkylgming e Ce TR IN-GAT waly G

trifl thyl R alkviamin (Cl1- C12)

al kyluf)rozr%s }/()8) m_g%o%pﬁ ol 1-NAR,-C,o)-alkylamino, (CG C12) - aryI
(C7-Cl16)-aral kyl , (C3- C12) - al kenyl ,

C3- C12) - al kynyl , 12) -al k Cl- C12
EaI koxy2 ?Clélny (%'Clz) alkanoylammo—(Cl-Csbe}yl Gl ) a( C?QCIHZ) -gl koxy-)
(Cl- 20 cycloalkano Ml-CBL:hEﬂY(Cs-(Clgﬁuﬁiﬁinm@(@}-Q&yalkyl( @,{!m)

C16) -aral kyl oxy, Cl- 08? -hydro Y
[CH[err]][err]C[err}ﬂa&tkz}ﬂpyﬂa}mnmqm&g)aalkyl . amino-(C- 10) a kyl
- CCF CHFd kyl bonyl
(G ) 25 NA(Cy-Crg-alylamino-(GCogh-alkyl, RNHEG GO 27 008 )

aryl car bongl , ( C7 aﬁ%ﬁ}mn@.r(@] e (Q-Cs)-cycloalkylammo-(Cl-Clo)-alk?D nyl,

ci nnanoyl , al kenyl car bonyl ,

(C3-C12) -al ky- nyl car bonyI 30

(C1-C12) -al koxycar _ Y-
car bonyl , (Cr- C16XCG-C16) arylmercapto, (C,;-C1 -arylslﬂfmylgox)(C@-I(I]g))naﬂylsulfonyl
(C3-CB) - cyc oal ﬁ car only %
35 (Cr-Cy)-aralkimpraspips ACpEngtal ((@sc@a?yalkylsulfony

al kynyl oxycar bonyl ,

R* is hydrogen or (C;-C,) -alkyl,

15 R is a branched or unbranched (C,-C,)-alkyl radical which carries a carboxyl
group and which is substituted one or two times by

hydroxyl, fluorine, chlorine, hydroxy-(C,-Cp-alkyl, (C,-C,)-alkoxy, .
benzyloxy or phenyloxy, (C,-Cg) -alkyl, (C;-Cy) cycloalkyl, phenyl and
benzyl, and

20 n isOorl,
f islors,



- 60- (C1-C12) -alkyl carbonyl oxy, (CS C8)

- cycl oal kyl car bonyl oxy, (C6- yl car bon
Eg%gg glr Eleﬁg;: gg: Eggil 8% E”an?:rlrggll o>6<1|y nyI car bonyl oxy”i/llllgn" III" "III " l“l
car banmoyl, N-(Cl-C12)-al kyl carbanoyl, N -(Cl-C12) - al kyI car barmy ,

N- (C3-C8) - cycl oal kgl car %am)ylto (ﬁy,df)%u( Cl- C4) aI kyl car banmoyl ,
acyl oxy( Cl- C4) - al kyl car banbyl N ( C6- C16) - aryl car banoyl ,
N- (C7- C16) - ar al kyl @ar baso@lor 1.N- ( C1- C10) - al kyl - N- (C6- C16) - ar yl car banoyl ,

N- (Cl- C10) - al kyl - N- (C7- C16) - ar al kyl car banoyl , 10 N ((C1-C10)
- al koxy- (Cl- C10) -al kyl) carbanoyl N- (( C6- C16)

-aryl oxy- (Cl- gl0) -a #; SR R°¢led in one or more of NI - {619 hecording to the
- aral kyl oxy- (Cl ClO) kyl') car banoyl , N- ( Cl- C10)

- al kyl - N- §( C1- C10) fommmiyu(mlch;m) - al kyl ) car banoyl ,

N- (Cl-C10) -al kyl-N((C6-C16) -aryloxy-(Cl-C10) -al kyI ) car bam)yl 15
N-(Cl-Cl10) -al kyl-N-((C7-C1l6) -aral kyI oxy- (Cl1- C10) -al kyl)car bam)yl ,

car banoyl oxy, R (Clg M ﬁqrxmkb@y(y, N, N- di - (C1- C6) -

al kyl car banoyl oxy, N- (C3- cI oaI kyl car banoyl oxy, am no,
(C1-C12) - al kyl am ndR? g& kyl am no, (C3-C8)-cycl oal kyl am no,

@l.l_e
ng)?/)l aC#'Z)no?:\IE((egl ?:T ar e} @?fgﬁgﬂi@[% Z%IE@IHP?/’FIL %@@MF ky‘ilarhlﬁo,

N-(CLl-C5) -al kyl (C6- Cl?ammdraﬁ%q@ Mg?® of Ca¥®Gr24n amironiug® im0,
(C1-C12) - al koxy- N Cl C10) - al kyl am no,
(Cl1- C12) -H} kanoyl.a no, is azadigal of the formula I, excluding -SO,H,

(& ot oy T DA 1210 a0 @
(CL- C12) - al kanoyl - N- ( Cl-ighielal kyl ami no, (C3-C8) -
cycl oal kanoyl - N- ( ClY010) -aslokzy’l am no, (C6-Cl2)-aroyl-N(Cl-C10)-al kyl am no,
C is a bond or
15 a (C,-Cy) -alkanediyl radical,
U is a bond,
r is1,
D is a bond or
. hydrogen, _
20 W is hydrogen or a phenyl radical, where at least one of the

variables C or D or W is not a bond and
C, D and/or W can be substituted by fluorine, chlonne,
trifluoromethyl, (C,-C,¢) -alkyl, (C;-C,¢) -aralkyl, (C;-C;) -
cycloalkyl, benzyl, phenyl, (C,-Cg) -alkoxy, phenoxy or -0-
25 [CH,),CHpr11pF;

carbamoyl, N-(C,-C,y) -alkylcarbamoyl, N,N-di<(C,-Cp) -
- alkylcarbamoyl,N-(C,-Cy)-cycloalkylcarbamoyl, N-phenylcarbamoyl,
N-(C,-C,,)-phenylalkylcarbamoyl, N-(C,-Cy) -alkyl-N-



5 (C7-C11) - ar al kanoyl -
(Cl C12) - al kanoyl am no- ( C1-C8) - al kyl
cyclgpafkanoyl am no- ( C1- C8) - al kyl ,
(C7-.C16)
N ( C1- C10) - al kyl am no- ( Cl1- C10) - al kyl ,
al kyl am no- ( C1- C10) - al kyl,
(C1-C12) - al kyl ner capt o,
(C6- C16) - aryl mer capt o,
(C7-C16) -aral kyl ner capt o,
(Cr7- C16) ar al kyl sul f onyl ,
R5
car boxyl

(CG 016) ar oyI am
- ar al kanoyl am no- ( C1- C8) - al kyl'}§

(C3-C8) -cycl oal kyl am_no-
( Cl- C12) - al(€gFS1)i-iBhgnylcerbamoyl,| ¥
(C6-C16) - a@dﬁyllf.lmyl(c,{C@lﬁLEQhahWJsuﬂ.ﬂqnyF
(Cr- C16) ar %lam\él ;ul finyl,

N (C1- ClO) aI kyl &m Ao

(C3

N- Ns3li - ( CL- C10) -

C1- c10) al

E%J‘F@hyl

ydrogen or (Cl-C4) -alkyl,

i's a branched or unbranched (@1— ®4()C@.I'I§/io?acﬂ%El°’9\M| -chCeaGiel-a

ﬂl}?ﬂlﬂmﬂlﬂlﬂ alkyl,

15

F group and mhlﬂtkyllgambywt ed one or two tinmes by
hydr oxyl, fluorine, chlorine, hydrqQxy-(Cl- C4) aI Qxy.,
benzyl oxy or phenyl oxy, (Cl-C8) - aMpReneEy. 5 %ﬁjlv&ﬁgbuﬁgnyl and
benzyl, and 20 n is OV-of (Q,- C1s) PhenylalkwloxY-l @Cﬂ:%ﬁ -5,
-62- g is 0, 1to vl, is O or
4. A compound as clainmed in one or rmre of ¢l ai ns ding to
the 5 formula |, in whicl-(C1-Cg)-alkyl- (clls%ﬁ 8‘%37?‘%r
(C1l- C6) - ahlgoxy, R2 ancblli{bsapalhymogehamoyl. [

hydrogen or a 1-
particular Na[err], Klerr],
R7 ~ is a radical of t he fornula 12
Y- [CGU[err]-DW

or 2-val ent physm&ogb {:é %g_kghz%b_5%eqﬁ;,&1pﬁ(cl_l‘cs)_

My[err] o

 an-amonium ion
JWH%R}?WY]-SCI err]H,
N-(C,-Cg) -alkyl-N~(KEy-Cy¢) -

aralkyloxy- (C;-Ciq) - alkylcarbamoyl,

15

cycloalkanoylamino,
(C,-Cy4) -phenylalkanoylamino,

(C,-C4p) ~alkanoylamino,

(c3 'cg) -
phenylamino,
(c]_'

20

25

‘30

35

Cg) -alkanoyl-N-(C,-C,q) -alkylamino,
(C3-Cq) -cycloalkanoyl-N-(C,-Cg) -
benzoyl-N-(C,-C¢) -
alkylamino, (C;-C4,) -phenyl-
alkanoyl-N- (C,-C,4) -alkylamino,

alkylamino,

(C,-C;0) ~alkanoylamino- (C;-C,) -alkyl,
(Cc3-Cg) ~cycloalkanoylamino- (C;-Cy) -
alkyl, phenoylamino- (C,~-C¢) -alkyl,
(C,-C;;) -phenylalkanoylamino-(C;-Cg) -
alkyl, '

where the radicals which contain an
aryl radical can for their part be
gubstituted on the aryl by 1, 2, 3,
4 5 identical or different
substituents the series
hydroxyl, chlorine,
trifluoro-methyl, carboxyl, (C;-C,)-
alkoxy, benzyloxy, phenoxy,

or
from
fluorine,



i n which Y is -S(err]-

15 _ a (Cl-C6) -al kanediyl radical,

e i R
hydr,ogen, 20 w i s hydrogen or a phenyl radi

| east one of the ' var iéfbl-es C or D or Wis not a bond
and C, D and/or Wcan be subst i tuted fluori Qs Eh; orine,
trifluoromethyl, (Cl-C16) -alkyl, ((9x18s Wcar(té‘ B 1o

cycl oal kyl, benzyl, phenyl, (Ci1- C&)yelab&mylcqmtmdy henexyesrbonyl.
[CH[err]][err]C[err]H[err]F[err] 1lalk E@é&?ﬁDyl

N- (C1l- C10) -al kyl car banoyl , N, NG ?’él 8§)eny arkoxyca

al kyl car banoyl , N- ( C3- C8) - cycl oal kyI car banoyl, N phenyl carbanoyl,

N- (C7- C11) - phenyl al kyl car banoyl , N-(El=€E8) --aa.lldyy.balisbonyloxy. (C -Cg) -

- 63- (C6— C18) o Q?{@w :
al kyl -N- (CPCl1) -phenylal kyl - yeloathi¥aEl #&):y
N- ((Cl-Cl0). -al koxy- (Cl1-Cl0) 5 (C-,-cu) -phenylalkylcaabkwémanoyl
N- phenoxy- (C1-C8) -al kyl carbanoyl, N ((C7- C16)
- phenyl al kyl oxy- (C1-C8) - W rm
N (Cl-C8) -alkyl-N- ((Cl-C8) -al kof§rPegovl, N- CRL R a%PEf-Y&s)
-al kyl ) car banoyl , N,N-di- (&, - G&-@Y%Mhenoﬂy
(CL-C8) - |d<3L|chr l?ﬁv'@ﬂalk lcarbamo 1,
N (Cl1-C8) -alkyl-N ((C7-Cl6) - 1 i C%r 8X )
(Cl-C10) -atRylcarbamoyl, 15 phenylcarbamoyl,_(iy) 11) -
- al kanoyl ami no, (C3- C8) - phenylalkylcarbamogiecl oa]hi@u‘mysr-afﬁlrro
phenyl am no, e (eixbithrpahepy! ag&weae&a@tmm) (Cl-
alkylcarbamoyl,
carbamoyloxy, N-(C,-C¢) -alkyl-
15 carbamoyloxy, .N,N-di-(C;-C.)-alkyl-
carbamoyloxy., N-(Ca-ca);cyclo-
alkylcarbamoyloxy
Rt is hydrogen,
RS - is a methyl group which is substituted by
20 ~ carboxyl and has a further subst;ltuent

from the geries

hyd:oxyl. hydroxy- (C,;-C,) ~alkyl, phenyl,
benzyloxy or phenoxy ' and

25 n is 0 or 1,
£ is 1 to 5,
g is 0, 1 to (2£+1) and
x is 0 or 1.
. 5. A compound as claimed in one or more of claims 1

30 to 4 of the formula I, in which



C8) -atkanoyl -N- (Cl-CL0) -al kyl ani no,

(C3 C8) - cycl oal kanoyl - N- (C1- C6) - 20 Walel
benzpyt-N- (Cl-C6) - al kyl amlrlﬂmﬂl jWWjﬂ%ﬂm
- phenyl - al kanoyl -N- (C1- ClO) KYlL §  *

(C1-C10) -al kanoyl am no- (C1-C4) -al kyl - g5 - : (C3-C8)
-cycl oal kanoyl am no- (C1-C4) - 25 al kyl ,

phenoyl ani no- (Cl-06) -mtkyl, is hydroxyl or (C;-Cg)-alkoXyG7- Cl1)

- phenyl al kanoyl ami no- (£2-(84 g3

are hydrogen, al kyl,

where the radicals which_contaln rad| cal
can for their part be BD is hydrogen or a 15,/% % J‘Eaé'rf”tfnﬁ%’
1, b2t 3, f ] logicalllyr utilizabhei cuticw, inf fpars:m
substi t uent rom the sefd ) 2e
fluorine, 3 chl ori ne, butdr Na®, K%, Mg or cﬁ uoro rret hyl,
carboxyl, (Cl-C4)- 35 ion, in Particulél‘k&s °C6&BR)axy, phenoxy,
- 6|4 _I vl carb I ] (C1-C12) -al koxycarbonyl, (C3-C8) -
cycl oal kyl car bony phenexycar bon I
-phenyl al koxycar bonyl R X radical of the formula II, e:égl. diggl)
(C1-C12) - al kyl car bonyl oxy, (C3sC&- 5
cycl oal kyl carbonyl oxy, - benzyl oxy, y-c-uj -~D-W (xxp C7 - Cl1)
- phenyl al kyl car bonyl OXYs: . which . : car banmoyl, N (Cl-C6)
-al kyl car bafoy! , waic - N, N- di - (C1- C8) - al kyl car banoy! ,
N- Y (C3s8C8p0Ogycl oal kyI car banoyl , N- 10
phenyl car banoyl , d\ (C7:_§1;) bond or
phenyl al kyl car banoyl , hydr oxy- ( C C4)
-al kyl carbanoyl , acyl oxy- (C1-¢%r- 16)‘a1kaned"Yl' al kyl car banoyl ,
U is a bond,
15 r is 1,
D is a bond or hydrogen,
W is a phenyl radical, where W can be

substituted once or twice by £fluorine,
chlorine, (C,-Cg) -alkyl or  (Cy-Cyg)-
20 : aralkyl, phenyl, (C;-C¢)-alkoxy
' and W is additionally substituted once by
phenyl, phenoxy, -O-[CH;]l,CeH(s¢,1-g)Fgs

carbamoyl, N- (C,~C;4) ~alkylcarbamoyl, N,N-
di- (C,-Cg) -alkylcarbamoyl, N-(C,-Cg) -
25 : cycloaikylcarbamoyl ’ N-phenylcarbamoyl.,
N- (C,-C;,) -phenylalkylcarbamoyl, N-((Cy-
C,) -alkoxy- (C;-C,) -alkyl) -carbamoyl,
N-phenoxy- (C,-C,) -alkylcarbamoyl,

(C,-C;4) ~alkanoylamino- (C;-C,) -alkyl,

30 (C;-Cg) ~cycloalkanoylamino- (C;-C,) -alkyl,

. benzbylamino- (c,-C,) -alkyl or (C,-Cyy)-
phenylalkgnoylamino- (Cy-C,) -alkyl,

where the radicals which contain an aryl
radical can for their part be substituted
35 on the aryl by 1, 2, 3, 4 or 5 identical



car banoyl oxy, N (Cl-C6) -alkyl- 15 carbanoyt oxy,

N, N-di - (Cl1-C6) -alKkyl- car ba

N- ( @8- ‘CB) cyclo- al kyl car bano un]lml!““ III|I “ |“|
R& . -is hydrogen, R5 is a nmethyl gr *
substituted by 20 car bosgl -and has a further substltuent
fromthe series hydr oxyl , hydroxy- (Cl-C4) -alkyl,
phenyl , %rﬂzﬂsﬂfere(f!tslSGDFti&PR—l}%y fropCthezgerigsy| |
benzyl oxy or phenoxy and 25hydroxy1, nca,_-bo ,0 or (& -C4)-a1koxy,

Is 1 to 5, é ;2f+ )

'S0 or 1 5. ARy Bedriths) Ehring. SRR Al s 1
30 to 4 of the fornutEflyorometthydh

- 35 - R1 S hydroxyl or (Cl CG) al koxy, R2
and R3 are hydrogen, S roge val ent
physio- 5 ' ‘FBﬁPEﬁPV}'ut il NzéSu -c ng&ﬁY¥%%¥9¥15

cular Na[err], :<[err], My[ er rf, wedGa{@y-d.)oalaylasrbamopl, N-(C,-Cg) -
-ion, in particular Herr]Ner , _
a radical of the formula I, Ekgf"%{ feddbdisyl, phenylcar%%fofz] H,

N-(C;-C,, -phenalkylcarbamoyl ‘

R? is hydrogen,

10 RS is a methyl group which is substituted. by

carboxyl, and

n is 0,
£ ig 1 to 5,
g is 0, 1 to (2£+1) and

15 x is 0 or 1.

6. A process for the preparation of compounds - as

claimed in one or more of claims 1 to 5, in which
ﬁccording to formula I R! to R’ have the meaning
as claimed in claims 1 to 5, which comprises

20 reacting a pyridine-2-carboxylic acid ester
carboxylate of the formula 7

‘with a sulfonamide derivative of the formula 8

RSHN-R’ 8
and reacting the compound resulting therefrom
25 with an amine of the formula 5
) HNR'R® 5

to give the compound of the formula Ia'



Y-[C-(J][err] DWwW

IS, -SC{err]

(CGC16) -alkanediyl,

i s 1,

phenyl radi cal ,

tw ce by fluorine,

(C7-C16) - 20

(rr), 10 in which Y
C is a bond or

is a bond, 15

el s oo or oo Umllmmummmum

chl orine, (C1- C6) al k¥l s
aral#yl phenyl , (Cl-C6)-al koxy

and Wis additionally substituted once bgl phenyl,
phenoxy, -O [CHerr]][err](err errks 7 '
carbanoyl, N (Cl-Cl10) -alkyl car TNERTR di - -
(C1-C8) -al kyl car banoyl N- ( C3- 25 la’

cycl oal kyl car banoyl , N- pheny R2 N (C7

- Cl11) -phenylalkylcarbannyl,s p+ ((c1- C4) -al koxy-
(C1-44) -al kyl) -carbam)ylR R N- phenoxy- (Cl-C4)

-al kyl car banoyl , (C1- ClO) -alkanoylanino- (C1L-C2)
'g: EY: 30 an oxi da‘;cj}gg EDti Ca?a A (9%76?11)

- y Z

phenylalkanoylan1no- (ngfﬁ§1%?R§T°¥&éz dsds ég;mu #Rere the
radi cal s which contain an aryl 3 radi cal can for their
part be substituted 35 _ R® O%n the aryl by 1, 2, 3, 4 0or 5

i denti cal

car boxyl

. e e T AL
different substituents fromthe serifps Ib hydroxyl,
, (C1l-A4) - al koxy, 0x 2 . phenoxy, benzyl oxy,

fluorine, chlorine,

10

15

10.

11.

12.

C

- riﬁluoronethyl,
RRNH o

oA,

A compound as claimed in claims 1 to 5 for use
against fibrotic disorders.

A compound as claimed in claims 1 to § for use as
a fibrosuppressant.

A compound as claimed in claims 1 to 5 for the
inhibition of prolyl hydroxylase.

A compound as claimed in claims 1 to § for use as
an inhibitor of collagen biosynthesis.

A pharmaceutical, containing at least one com-
pound as claimed in claim 1 and optionally a
pharmaceutically tolerable vehicle.

The use of a compound as claimed in claim 1 for
the treatment of disorders of the metaboliasm of
collagen and collagen-like substances.
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5 ; car banoyl , N- (Ci- C6) - al kyl car banoyl,
N, N-d| (C1-C6) -al kyl carbanoyl, N (C3-C8)-

'cycl oal kyl car banoyl , N- phenyl car banoyl , _ Illl m

N (,C7- C11) - phenal kyI car banoyl , i's hydrogk lclll !III’!“IIL””!II
R5 is a methyl group which is substd tagt ed by

carboxyl, and n s O, f is 1to 5,

g is 0, 1 £3-(2f +1Fhan#sesof a compoynd as ¢lajmed in claim J for A
process for the prepargheOBreithOAP OO UBitotic disordersil @i med in one or
nore of clains 1 to 5, in which according to formula | RL to RY
have t he neani ng as clainmed in clains 1 to 5, which conprises
20 reddti ng. & pppredsnéo?- thebpxplisctioui df pbarmaceuticals
carboxylate of the forgdlasfel Ef&dtment of fibrotic disorWles:Q awhekbpgam de
derivative of the fornmula 8 Rlerr]HN-R err]

8 5 and r eatbenBbhaRReYHHiRA coRainreng ¢ "bﬁ'PZSlaimed

with an am ne of the fdnrellaim 1. to give the conmpound of the

formula | a'
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REP o _REPLACED

S

[THis SHEET HAS BEEN’



-67-
t he

{érr]

flbhotlc di sorders.
use as
claine 1 to 5 for the

A.conpound as claimed in claims 1 to 5 for use as 10

5 8.

an oxi dation optionally follomﬁng to give

a fibrosuppressant. ¢ 9.

. pyri di ne- N-oxi de according to fornmula |b'
7. \,3‘A conmpound as clained in clains 1 to 5 for use

I nhi bition of prolyl

[err]

against
A conpound as clainmed in clains 1 to 5 for

hydr oxyl ase.

A conpound as clained in

10.

an i nhi bitor of

col | agen bi osynt hesi s. 11. A pharmaceutical , containing at |east
one com pound as claimed in claim1 anhd optionally a
pharmaceutically tol erable vehicle.

Abstract

Sulfonamidocarbonylpyridine-2-carboxamides and their

pyridine-N-oxides, process for their preparation, and

their use as pharmaceuticals

The invention relates to sulfonamidocarbonylpyridine-2-
carboxamides and thei:'pyridlne-N-oxides according to the

formula I .

Said compounds

formula I

are used as pharmaceuticals against

fibrotic disorders, as fibrosuppressants and as
inhibitors of proline hydroxylase and of collagen
biosynthesis. -
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68 12. The use of a conpound as clainmed in claim1l1 in the (\’DS s WN

manuf acture of a nedi canent for the treatnment -of - di sorders %\Oﬂ(%’%
t he net'abol i sm of col |l agen and col | agen-1i ke substances. 5

13. The use of a conpound as clainmed in claim1 in the

manuf acture of a nedi canent for the treatnent of “fibrotic -
di sorders. 10 14. A process for the production of pharmaceuticals

for the treatnent of fibrotic disorders, wherein t he ,
pharmaceutical contains a conpound as cl gyned in claiml.

RSR4“NH

an oxidation optionally following to give the

pyridine-N-oxide according to formula Ib'.

7. A compound as claimed in claims 1 to 5 for use

against fibrotic disorders.

5 8. A compound as claimed in claims 1 to 5 for use as

a fibrosuppressant.

9. A compound as claimed in claims 1 to 5 for the
inhibition of prolyl hydroxylase.

10. A compound as claimed in claims 1 to 5§ for use as
10 an inhibitor of collagen biosynthesis.
11. A pharmaceutical, containing at least one com-

pound as claimed in claim 1 and optionally a

pharmaceutically tolerable vehicle.
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12.

13.

14.

68

The use of a compound as claimed in claim 1 in the
manufacture of a medicament for the treatment of
disorders of the metabolism of collagen and
collagen-like substances.

The use of a compound as claimed in claim 1 in the
manufacture of a medicament for the treatment of
fibrotic disorders.

A process for the production of pharmaceuticals
for the treatment of fibrotic disorders, wherein
the pharmaceutical contains a compound as claimed

in claim 1.
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