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{54) Title: NOVEL PYRIMIDINE4,6-DICARBOXAMIDES FOR THE SELECTIVE INHIBITION GF COLLAGENASES

(54) Bezeichnung: NEUE PYRIMIDIN4,6-DICARBONSAUREDIAMIDE ZUR SELEKTIVEN INHIBIERUNG VON KOLLA-
GENASEN
0 R7 (57) Abstract: Pyrimidine-4,6-dicarboxamides
of formula (I), are suitable for the selective
R6 inhibition of collagenase (MMF 13). The
R1\ = N () pyrimidine-4,6-dicarboxamides can thus be used for
| l H the treatment of degenerative joint diseases.
Rz MM R3 RS
(57) Zusammen{assung: Pyrimidin-4.6-dicar-
R4 bonsidurediamide der Tormel (1), eignen sich zur

- selektiven Inhibition der Kollagenase {MMP 13).
Die Pyrimidin-4,6-dicarbonséurediamide knnen daher zur Behandlung degenerativer Gelenkerkrankungen eingesetzt werden.
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be incorporated into the collagen matrix and is very
readily degraded proteolytically. As a consequence of
these effects, the overall quantity of collagen which

is i tracellularly decreases. It
frgw%aﬂé@gﬁéappl i cati ons WD 02/ 064571 %%‘?«%%%1011515
02 : [ i di.nes.2, 4-di carboxyl.i g acid..
ai NP B RS ARL Fefhodie g Rulgns 6Tapittvely TRhbiing
di eoliagiesasas be all osteric inhibitors of MW 13. In
di seases such as osteoarthritis and rheumati sm
destruction of the joint 25 takes place, with this
ded e JBYERIIPL EFIAtPSCHUSENE! Piriidine-dul-dicargxviigeacid diamides
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physgenergtivajointalicbdseens, MWPs cl eave col | agen,
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therefore play an inportant 30 role in bone and
colinéctknown i babiepyrimidingsd,Grdicbeboxglic dacifledéamides and 2,4-

or Sk 9e8 gl M8 KR Ing 84 aRRE SRR A fheBe anc

i nipivet Bydraxylaggeanfly tharebyrbiing ahawd” an sishibiiaragd celfagen

| asiskpathebie tﬁ;ﬂ@(‘drﬁﬁlg?iah)infilLiéfﬁ:bV&ﬂtHerbd[%P/%A@is,‘pbe,fﬁcf?fvd)‘oxylation
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resit s dbb: MARimes BRI BlHebonly Thissambioia ¢ b Collagen

st biosynthesisfresiits inahalfgtratiatpoka monfurictiendVifadeshydroxylated

o S, A0 N S8t 35 400 B e
i nepang ingsrmaig@léamw.dh agighitiora the uatierhydroikdatedvdlagea cannot

L, b&tinc@iporatdl einf 58 B! matBO&hd ke e{éﬂfzg?éﬁﬁﬁheg?aded

In an engeavor to fi nd&g!fé;gectlve conpoun )
t rRieolicalnbeta gansequence ef theseecafTedts, hasovasall swantity of

| S grainissiounds atasiany suwsd I loom fon
o PREDF spPiiahs ofich 42871 Safu RIS, DdlapPBb Yl Bertain
hapyridineyd,4etlicadioxylic Ebldsdiamdidel 8nd pyritnéinerdetrtlioanboxylic acid
(10 b8 MBstE e T BRRG I MER 157 o e ot e he
compound of the fornmula | and/or mxtures of these
M o A i e
c Ee%.) Y 5 aeeglEvctiono bekid cevsed) Jn paticulpp, Py the
- ((rbtedhticalbrhkdowre r of @blia/%en' AuRURst thllRAasesC Tollagenases
tl"%?ﬁ@ié’ Et%;tplrgfr%f '[I%r{s%lgéé)@/ﬁ%/sp matrix metalloproteinase (MMP)
2. suped=aitdly- alkder NoRBielogital Cedriliticits, - MMPs, dlernvshi adifagen,
Riahrinih) pRtEbQ9EShS QLM or gelatin and therefore play an important
role in bone and connective tissue. A large number of different inhibitors of
the MMPs and/or collagenases have been disclosed (EP 0 606 046; WO
94/28889). Known MMP inhibitors frequently suffer from the disadvantage
of lacking the specificity involved in inhibiting only one class of MMPs. As a
result, most MMP inhibitors inhibit several MMPs simultaneously because
the structure of the catalytic domain in the MMPs is similar. As a
consequence, the inhibitors have the undesirable property of acting on
many enzymes, including those which have a vital function (Massova l., et

al., The FASEB Journal (1998) 12, 1075-1095).



ii)-(Cl-C6)-alkyl, 3.-(C(O-NR9)-(R10), in which RO
and R10 are identical or different and are,

i ndependently of each other, i) hydrogen atomor i)
-(Cl1l-C6)-al kyl, or RO and RIOform together with the
nitrogen atomto which they gre bonded, a 5-, 6-

7- e e 0]

I TP BRCG baR 48 Al coEHRCR RS c%%eme tissue
r esl%aeesmé hes nowobeem foiend trmtttkm catrmwndarvm:cm are legployed
ca Héﬁ(@e\?ﬂ ﬁ’% nih(r% v lnh |tors of matrix

epen ent e un ubstitute
suBstialaRree meﬁy {uhi pssenially having isetacorhpiPs 3and 8.

5which aryl is substituted, once, twice or three

f each ot her 34.1).4 2)
5.4 T3 nvelyiof tB5retors Tefatas ) a sampoucizh thafosgus
-CH2-C(O -0OR8, in which R8 has the abovenentioned
meani ng, - (Co-C6)-@l kyl - -N(R9) -RR10), in which RO
and R10 have the {abovenent oned Meani Nghe
- (Co- C6) - al kigl< ; {1
-0 (COCo) - al kyIM C(O| N( R9) - (*‘RlO) whi ch R9 and
R10 have the abq;z\'zene tioMed neg : RS
-S(Oy-(Cl-C8)-al kyl -C(O -0 R8 ich R8 has the
abovenentioned neaning and y is 1 oR42, .
S(O) Z- (C1- C6) -al kyl -C( O - N(R9) - (R10), in which R9 and

10 ngnﬁ@l)% gfq?g%ﬁg%lcﬁﬁ%g? gf@% %S@ﬁn Mmlljlaolr and/or

( Rm}tureaqo iesh fmns IRQaaydatiQoamﬂoeamhys;ologically tolerated salt

abgy $EEY Gfetﬁe'faﬂnulaq:,(@ner[ﬂ( R8) - (Co- C6) - al kyl -
vvhere R8 has e

for the case a)
15 R1 is hydrogen atom or —{C4-Cg)-alkyl,
R2 is —(C1-Ce)-étkyl, where alkyl is substituted, once, twice or three
times, by
1. —(C1-Cg)-alkyl-O-(Cg-C14)-aryi,
2. -—(Co-Cs)-aIkyI-N(R8)—C(O)-O-(C1-Ce)-alkyl, in which R8 is
20 i) hydrogen atom or
| i)  —(Cq-Cg)-alkyl,
3. —(C(O)-N(R9)-(R10), in which R9 and R10 are identical or
different and are, independently of each other,
i) hydrogen atom or
25 i) -(C1-Ceg)-alkyl, or
R9 and R10 form, together with the nitrogen atom to which
they are bonded, a 5-, 6- or 7-membered saturated ring,
where a heterocatom from the series oxygen, sulfur and
nitrogen can also replace one or two further carbon atoms
30 and, in the case of nitrogen, the nitrogen atoms can,
independently of each other, be unsubstituted or substituted
by (C1-Cg)-alkyl,
4. -(Cg-Cqq)aryl, in which aryl is substituted, once, twice or
three times, independently of each other, by
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abovenenti oned neaning and Het is a saturated or
unsat ur ated nonocyclic or bicyclic, 3- to 10- nenbered
het erocyclic ring systemwhich contains 1, 2 or 3
identical or different ring heteroatons from the
series nitrogen, oxygen and sulfur and is

unsubstituted,o ti nce, e, or
tines, i ndepeﬁd{s)n @E‘ST&@ ﬂ I%gher'h byW ﬁ‘f’hhal 8 ehaso) the
cyano, c) nitro dhobhysientiyhed m%)anﬁli@ no, f)

990 (6 P W i 7o o

substituted, once, Rmhm/eoWeta‘bwenTemhesedmearhwg ogen,
i) O (CL- 06) al yI wééfaﬂw%k ﬁrpﬁﬂubstltut ed or
ee

substi tuted, on

hal
4.9) ~0(0) - N(Re)- (@(@@)Cal AP -EAD), inbor RO and
aryl is unsubstltw ﬁﬁ\éba‘-‘ﬂd H.[Eﬁ,qonﬁ@%agmg ce or

three 4 tines, indepen ent

aboverent i oneé- ﬁ)adr €P)-(Epn- Q(@) -3l ¥| ky-G(Q)y-R8, in Wthh R has the
- CH2- N(R9) - (R10) , 'aBoVé‘rhéHh&?ecﬂﬁféaRin@ dVeid her 2,

G2y N RE) W0, DB AR GOUNERHRA. ins whish R9
15 20 25 30 35 unsahEtR‘tOJhaﬂb the abdaménticPiéd MBARING and z is
twice or three QEﬁz%éwdependently of each other, by

ic

t he aboverrent|one als a) toi) andy is 1 or 2,

4.12) - (CH2) x4NDR8)(QorCp)-¢lkyl-CLY)-NIRS eqaassm&yl—uwm

in which aryl is Stit su n
twce or three ti ﬁg%"b. E'ﬁjeg\}erﬁ%' BSE/ ?geac‘{!] ﬁ 42 ﬁﬁ%e the
the abovenenti oneébﬁﬁ@ﬂ@ﬁh@"% mean n); and x is 0, 1,

2, 3 4, 4 : k
or 4383) ubstltutde%%). m@toﬁhe?é RB- Hak the

in which Het is lS) or su stltuted once,
twice or three ovementioned meaning and Het is a saturated or

unsaturated monocyclic or bicyclic, 3- to 10-
membered heterocyclic ring system which contains
1, 2 or 3 identical or different ring heteroatoms from
the series nitrogen, oxygen and suifur and is
unsubstituted or substituted, once, twice or three
times, independently of each other, by

a) halogen,

b) cyano,

c) nitro

d) hydroxyl,

e) amino,

f) -C{O)-0O-(C4-Cg)-alkyl,
g) -C(O)-OH,

h) -(C4-Cg)-alkyl, where alkyl is unsubstituted or
substituted, once, twice or three times, by
halogen,

i)  -O-(Cq-Cg)-alkyl, where alkyl is unsubstituted or
substituted, once, twice or three times, by
halogen,

4.9) -C(O)-N(R8)-(Cp-Cg)-alkyl-(Cg-C14)-aryl, where aryl
is unsubstituted or substituted, once, twice or three



times, independently of each other, by the
abovenentioned radicals a) toi), and x is 0, 1, 2, 3
or 4, 4.14) -(CH2)x-N(R8)-C(O-0O(Cl-C6)-al kyl in

whi ch al kyl is unsubstituted or substituted, once,
twice or three tines, indepeﬁdently of each other, by

the abovenentioned radicals a) to i nd x is 0, 1,
2, 3 or 4, 4. 15) %mes, mdepen)dently )ofa each other, by the

\-Mg _CHﬁ) X- N|( R8) - (O E%Q?@eﬁﬁdn@ rdicd|£8) t@i?}) -aryl in

ich ar is u | I, ~SUQS c

tw ce o?/ t hr éé i ﬁgbz'l}%@gégﬂg&ﬁ yhi#' %cﬁﬂgt ﬁthaon the
t he abovenenti one@dbpsaeineatisneg meaning, and x is 0, 1,
2, 3 4, 4. _ i 4 . . .

52 Goyx- N ke 0D G RN G R Cie) kil in phigh alkot s
i s unsubstituted ounsubsiititedt ed, substbited wioneeprwicehpedhree
ti , ind dent ki t

|  bovenenti oned raatiif JdehdtideRly B tBEch ofher, by the
or 4, 4.17) -(CH2PROXgmeNtieney tadicaly p) ta1h and Yisi lcer &s
and x have t g1 2)bo(GHERIN(REE(MBATHr T RalRyIRCE-@40d-aryl  in

1OR12 are identical or, |ff$rent n Bﬁég | nge@e ((Jljentlé/ twi
of each other, 4. 1Whi§h AR Yesibst Oy Sypsgiiied, once, twice
- E % %g - a: ty: , (?:6 bb tBRee2tma8, Bilepehdedlly of each other, by the
- _a - - - A .
unsubsti t ut eé or S&%@?%w%bﬁépéd;%\@éﬁgﬁﬁ%b acddsyf I"?r%’et 2,30r

ti mes, independentWy of each other, by the

abovenent i oned 4#)adj -NR N CA AR A Hof | : .
(00 0oy - al Ky - FBE s RREpGOHCEO0-Akytet i ihich Hotis

15 substituted, once, Ungrbdituled oprbstifuied, once, twice or three
ndependent | of, sares, olspariye stoagmiigmacty e
117 8) -0 (00 BepraTienionadbAdicare 2y ) and xjs 9y 1.2, 3 or
-C(O-(COCo)-al kyd; Het, 4.17.8) -S02-(Cl-0Cs6)-al kyl,

: - 4.14) -(CH2)x-N(R8)-C(0)-0-(C4-Cg)-alkyl in which alkyl is

20 unsubstituted or substituted, once, twice or three

times, independently of each other, by the
abovementioned radicals a)to i)and xis 0, 1, 2, 3 or
4,

4.15) -(CH2)x-N(R8)-C(0O)-O-~(Co-Cg)-alkyl-(Ce-C14)-aryl in

25 : which aryl is unsubstituted or substituted, once, twice

| or three times, independently of each other, by the
abovementioned radicals a) to i), and xis 0,1, 2, 3 or

4,
4.16) -(CH2)x-N(R8)-C(0O)-O-(Cp-Cg)-alkyl-Het in which
30 Het is unsubstituted or substituted, once, twice or

three times, independently of each other, by the
abovementioned radicals a) to i), and xis 0, 1, 2, 3 or
4,
_ 4.17) -(CH2)x-N(R8)-C(O)-N(R11)-R12 in which R8 and x
35 ' have the abovementioned meaning and R11 and
R12 are identical or different and are, independently
of each other,
4.17.1) hydrogen atom,
4.17.2) -(C4-Cg)-alkyl,



4.17.9) -S02-(CO CB6)-al kyl -(C6-Cl4)-aryl, 4.17.10)
-S02- (Cp-C6) - al kyl -Het 4. 18)

-(CH2) x-N(R8) - S(0) 2- (CO C6) -al kyl -(C6-C14)-aryl in

whi ch aryl is unsubstituted or_ substituted, once,
twce or three tines, indepeﬁdently of each other, by

the abovenentione | cal s .a)~t0_ i d.x ,and, R8 .
have the abovenen?'i'{ﬁg mgﬁoh%@)'%kgfﬁ"cm)'awi in which ary!
- (CH2) X-b N( R8) - Sé 0) 2-( Cg C6) isa|dgbs|ubbﬁtt1ted nc_)r\/\/f”éUH@tiﬂdﬁéd, once,
IS unsubstituted or substituted, once, tw ce .or three
ti mes, independently of eacﬁ‘"ﬁ? h& ,tﬁrﬁ? ﬁ'ﬂ.ées’ mdepenoeently of

abovenentioned radicals a) each) ptherd kyaite R&abbeermentioned
t he abovenenti oned neani ng, .4« :

5. (CH2) x- N(R8) - S( 0) 2-4|€I_;R8)-(r -‘@%?M‘k% in_ which ,
al kyl is unsubstitdtBadbr substGakaley;Heincin twhiek ddet is

three tines, independently gf fLtal e Jt o twi
abovenenti oned radi cals a) toswlang X a%uﬁg ﬁg,vgnc , WICE

the abovenmentioned neani ng, Of tB@seiRes| ndgpepgemly of each

other, 4.21) other, by the abovementioned radicals a)
- (CH2) x- N(R8) - S( O) 2- N(R8)-(8a-06)-al kyl - (C6-C14)- aryl

in which aryl is unsubstitu J% or substitut ed, once,
twice or three tinds]7.5hdepd(@BrO1yCefalepich ot her, by

th b ti d real t o | 0

20°28 30 35 and e t he QOMERLP PR Chadia®

i ndependent | y of edeH .6} her-C@)ADo-Cs)-alkyl-Het,

-(CH2) X-N(R8) - S(0) &- - - et i whi ch

H(et i)s ungub)st [ t(uz édfﬁgﬁlué@ﬁ%}é?éﬁﬁék €, t:/vince Io?
Bthree tinmes, indepdntledl |y SiOzAca-Calaiyl-(Bg-Grd-aryl,

abovenentioned radiycet $0p) 1SOH-CHTS) alRMMHLRS,
I ndependent |y of each ot)ﬁer, h%\xle the) abovenent i oned

neani ng, 4. 23) -(CH2) X-N(R8) - (O - N(R8) - SC2- R13, where
vt o e
- (CO-08) - al kyl - (CB anyl | ungpbsfifuted or s , once,
20 - S(0) 2- N( R8) - ( Co- Coy -thideytime€sirdependenily iofi esichodther, by the
aryl i's unsubstitutgd of SHOSE] tati€ds 53169) ahhCEPRE have
the abovementioned meaning,
4.19) ~(CH2)x-N{R8)-S(0)2-(Co-Cg)-alkyl-Het, in which Het
is unsubstituted or substituied, once, twice or three
25 . times, independently of each other, by the
abovementioned radicals a) to i), and x and R8 have
the abovementioned meaning,
4.20) -(CH2)x-N{R8)-S(0)2-N(R8)-(C1-Cg)-alkyl in which
' - alkyl is unsubstituted or substituted, once, twice or
30 “three times, independently of each other, by the
~ abovementioned radicals a) to i) and x and R8 have

the abovementioned meaning, independently of each

10

other,
4.21) -(CH2)-N(R8)-S(0)2-N(R8)-(Co-Ce)-alkyl-(Ce-C14)-
35 aryl in which aryl is unsubstituted or substituted,

once, twice or three times, independently of each
other, by the abovementioned radicals a) to i) and x
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three tinmes, independently of each other, by the
abovenentioned radicals a) to i) and R8 has the
abovenenti oned meani ng, 4.25)

S(0)2-N(R8)-(CO C6)-al kyl -Het .in which Het is
unsubstituted or substitut ed, Bonce, twice or three

ti mes, independentl ach oth b

aboverent i oned radf‘%g Rg) hay§ )%H'ﬁd %@Vﬁﬁ@nf‘ﬂ%ed meaning,

abovenent i oned neairidep enéerit@ of each other,

ez N P I G SR @ Bt
tinmes, i n_dependent Wihiahf Hehishurctustitutdxy ot bebstituted, once, twice
aboverrent oned 2 fhsoinko, nisBBSSF chER other, by e

abovenent i oned nean
- S( Q) 2- ( Co- CB) - al k?bOY@BeﬂilQUechrf?dicﬁh whi ehidappd xsand RS,

unsubstituted or sy{&tpbhaé oRee, eta%ce &hef, " Gfave  the
times, independentl

\é each oqt her, ngg t he
abovenent i oned rad® 81’%'“35‘“ meapingg)
- S(0) 2- ( Co- CBYt:28)k YIGHA%-N(RBMU(OH-NRB)}S0O2-R13, where x and

unsubstituted or sr_l&st i.tuted d&rﬁlce ftbye?ﬁ[éorotﬁer “have the

" times, independent

abovenent i oned radabaVemamttmmad )neamiga)andd?i-&tls HEC1-Cg)-alkyl
whi ch Het is unsub | t S once,

twice or three ti mée’té ﬁ%@_%h é@% @uérgéch ot her, by

t he abovenent #adfed $@$Qd%ﬂ )éﬁot%a)ré}lkyldﬁeﬁcﬂ)iﬂ)'yll5if120WhiCh
25 30 4.30) -Het 'ﬁn»hécuthéiﬁ)%tlhﬁed‘rb?ugéﬂétﬁl%@d ofte, twice or

substituted, once
i ndependent |y of eﬂﬂ'ﬁe trer indgpansenty ool peehi etfes by the

radicals a) to i), aBbvémadtiondtheadicadhay aot fearh&®® Ihas the
ring is unsubstltut sd %ﬁBﬁSUbS Ituted, once, tw ce or

three tines, meaping; o)
_(Cl- C6) - al kyl4 25)433@)23%' (REN-(COgh Rl et in, Jahioh et s

30 2NCRD) - ( 00 cophaydieas Bl sibstilie®] onfllwits, or three
i's unsubstituted tmesubdndenandgntigpnoef, eatlte adinen hriye the
tines, i ndependenbb%y%eﬁﬁ&ﬁbcptra&ﬁalsb&) ttBel) and R8 has the

abovenent i oned r adi
abovementioned meaning,

4.26) -S(0)2-N(R8)(C1-Cg)-alkyl in which alkyl is
unsubstituted or substituted, once, twice or three
times, independently of each other, by the
abovementioned radicals a) to i) and R8 has the
abovementioned meaning,

4.27) -S(0)2-(Cp-Cglalkyl-(Cs-Cqa)-aryl in which aryl is
unsubstituted or substituted, once, twice or three
times, independently of each other, by the
abovementioned radicals a) to i),

4.28) -S{0)2-(Co-Cg)-alkyl-Het in which Het s
unsubstituted or substituted, once, fwice or three
times, independently of each other, by the
abovementioned radicals a) to i),

4.29) -O-Het in which Het is unsubstituted or substituted,

' once, twice or three times, independently of each
other, by the abovementioned radicals a) to i), or



4.1) to 4.31) or 4.8) a) to 4.8) i) and R8 has the
abovenenti oned neani ng, or 6.
-C(O-N(R8)-(COCo)-al kyl -Het in which Het has the
abovenenti oned nmeani ng and i s_unsubstituted or
substituted, once, tw ce or tfree times, independently

of each other, Ay the.abovenentjoned radjcals 4.1) t.

4.31) or 4. 8)"'-:‘H§j cldely gy whish et s Unsubsiited” o stbstituted,

abovenenti oned neapnog, twice dr thrie- {idés Cliepanyenily of each

whi ch aryl is unsu j, t L tuted. _on .

twice or three ti m@g{,éri %g%e%g%vrﬁw%&nelderggﬁa%t%th,')’ 6’§

t he abovement “e3idd -pheativt avisere. the tphenyBongois uas@)stigyted or
5to 4.8) i), or 8. sm‘shthﬁieg', Bn¥d! a6t thhés tids, by

abovenenti oned nmeani ng. an I'S unsubstituted or
substituted, once, tw &81leh) threbalpgaRs,

i ndependent |y of each #@her), by {bg-GdHuikytenti oned
radicals 4.1) to 4.31 R3, R4,

ly4. 8) 0,4.8) 1),
R5, R6 and R7 are iden 1'3361?!) or d'lad'i(éﬂ&ﬁ)' A are,
i ndependent |y of each4@tibgr, 1.-S(Ps-REwhteR163s (C4-Cg)-
10 hal ogen, 35 3. -(Cl-C6)-al kyl in IB'W Crh-— Lkyl is
unsubstituted or substituted, on?& O W'¢& or three
tinmes, by hal-CgONN(RE)(Cp{CR-a08)-(E54GH 4 Hamylwhin cvhadtkybryl is
i's unsubstit . fi d. once,. tw.ce qr e '
times, by 'hamﬁgﬁgﬁtg}?&g%& wéﬁqgfd(%}]cﬁ k@q'c,?e oc}q p{i{géngmes,
R5 or R5 and imrgepandently ofeankothen hy tiheabavdmmentinnadsradicals
to which th r@ | onded,ani E t
of each ot he??“g tg ﬂ?ﬂg%g mé’%}eggr?hs \}\nﬁi CE iqgg his  the
15 aromatic or BRAYEFIeAHORRd MANRY.MY zero, one or two

het er oat orgs f-OPO)-INIR8FCCHSH)aiidedst Nint r adoh OHet has the
sul fur, where the ri IS unsubstituted.or is

n .
substi t ut ed, a(ﬂovgﬁpngsngg BN ¢ AKbn 1§t oHRSURsiiged  or
or twi ce, by substiyesd,aordce héwicther theed diales, RAdependerdly of

R7 or R3, R4 t ti [

of 1. to 5. 1%%#“5 oF’WE‘eé@%‘%&%W@ %@g%é%g?ﬂg g4m31?°r
20 or - (C1- Co) - #.8yR) tar4.8)d) apdiR&dasalhieyahoveimegrdioaeryneaning,

I s substituteg, once, twice or three times, 15 by 20

ﬁ?d?gggﬁ ;.o_ﬁ%-aéé-}C?g)éq}ln ixhlv(\:rﬂicﬁs arIch’ 5 1LPnsubstituted or
substituted, once, twice or three times, independently of
each other, by the abovementioned radicals 4.1) to 4.30) or
25 4.8)a)to 4.8) i), or

8. -NH-Het in which Het has the abovementioned meaning and
is unsubstituted or substituted, once, twice or three times,
independently of each other, by the abovementioned radicals

4.1)t04.31)or4.8) a) to 4.8) i),

30
R3, R4, R5, R6 and R7 are identical or different and are, independently of
each other,
1. hydrogen atom,
2. halogen,
35 3. ~C1-Cg)-alkyl in which alkyl is unsubstituted or substituted, once,

twice or three times, by halogen,
4. -0-(C1-Cg)-alkyl in which alkyl is unsubstituted or substituted,

once, twice or three times, by halogen, or



1.2) -(C1-C6)-alkyl, 2. -(Cl-C6)-alkyl-OR8, in which
R8' has the abovenenti oned neaning, 3. -(C6-Cl4)-aryl
in which aryl is substituted, once, twice or three
times, independently of each qther, by 3.1)

- (C2-C6)-al kyl - C(O)- OR8 in ®hi ch R8' has the
abovengnt i g,

0 (C1208) a@yge '35)" BTRS in which R8' has the
abovenentioned neaning, 3.3) -N(R14)-(R15) in mhich

o K06, 55 o b 335 . ctolelter i, i, FEER AR 1 which
satheyaarsd irlr icagh cdser bonded)eindepandaentlyr oine}able atbern, e 5- or 6-
OXK%?I%?%H ﬁcﬁa\rmgloﬂ'% |smia|torn?éif‘dqgf:§5uﬁ%%9 A csﬁféur%“ﬁe% one or

ons an € case

~ ni e feteroatemsiiremoiiierseresaygenn nitioges s rauior | where the ring

10

15

20

25

30

35

eafgydUMtitutde of W%H%ﬁtbfeﬂt %@I %RS ?’ﬁ l%rﬁ%n atorEs once
3 RE

(Cl-C6) - a&yg

i sOptwige ak@ea @ang R4| orgiR3, R4 and
di Rrrma@ttheraﬂaoaémntabné@ﬁmwmm by1.ab ach ot her,

3.4.1) hydrogen or 9 3. -(Cl1l-Co6) -al kyl, or 5 10 15

20 25 30 35 R9' and RlO form t oget her with the
ni or fogdime agserbj o which they are bonded, a 5-, 6- or
7- menber ed saturated ring, where a heteroatomfrom
the series sul fur and nitrogen can al so

replladsé hUﬁEOQﬁn E%Pﬁboﬁ'lﬁgﬂ’r%) -alk¥lbon atons and, in the

CaRQ ak -(@y- CE;PGFRQI Wﬂlﬁe@lkw RS AABE, 63¢b, twice or three times,
i ndep ndent y of ~ each other, be unsubstituted or

substi®ted by (Ct-06)-al kyI 3.5)
-0 (C2- Co)t- al- ud))-u( R@" )mﬁﬂfﬁbh R@hgre R9" and R10'" have

tRIe aboverrentl e n| ngdt %%]
“N(R8')-C(O) -1 PR Qhich al kyl is
unsubsti t ut edl Z} St(ﬁat-Cs)ﬂalkul once, twice or three
times, by 3. 6d) diFAGED-RE’, in which RS’ has the abovementioned
meaning,
3. -{Cg-Cq4)-aryl in which aryl is substituted, once, twice or
three times, independently of each other, by
3.1) ~Co-Cg)alkyl-C(O)-O-R8 in which R8 has the
abovementioned meaning,
3.2) -0-(Cq1-Cg)alkyl-C(O)-0O-R8 in which R8' has the
abovementioned meaning,
3.3) -N(R14)-(R15) in which R14 and R15 form, together
with the nitrogen atom to which they are bonded, a
5-, 6- or 7-membered saturated ring, where a
heteroatom from the series oxygen, sulfur and
nitrogen can also replace one or two further carbon
atoms and, in the case of nitrogen, the nitrogen
atoms can, independently of each other, be
unsubstituted or substituted by (C4-Cg)-alkyl,
34) -(CH2)k-N{R9)-(R10’) in which k is 2, 3, 4 or 5 and
' R9 and R10' are identical or different and are,
independently of each other, |
3.4.1) hydrogen or



3.6.2) cyano, 3.6.3) nitro 3.6.4) hydroxyl, 3.6.5)

amno, 3.6.6) -C(O-0(C-C6)-al kyl, or 3.6.7)
-C(O-0H and R8" has the above- nentioned neani ng,
3.7) -phenyl, where the phenyl ring is unsubstituted
or substituted, once, tvvi ce or three ti mes, by 3.7.1)
hal ogen, 3.7.2) -(C- y

O (C1- 06) - al kyl , eI (Sz%h ky' ere RI6' is

P- C6) - al kyl - or -NH2, 4 Het wher e Het is a saturated

00- onper e ot or ofS LRt ol S¥aki B DB iragapatom to
1, 2 or 3 identicawhigh dhey earenbonded; heber 6atwné-rhembered
sthe series nitr ogega ébé‘afeﬁn%n\ﬁhéltg f&i%etél:t%tbﬁl frpm the series

unsubstituted or st I tut
times, by 4.1) hal é’élé@\e“ 311 aWB'OQeﬂ 03*71 @iﬁ@rfgplaﬂg ane or

10 4.4) hydroxyl t\ﬁo5)’urﬁf€rn@artfbn6)ato%o) n the case of

-C6)-al kyl, 4.7 - -Ik
al kgll ai syunsubsti)tlﬁ‘fw%mhgdﬂég’g? bt ‘amsoﬁ%é %ﬂﬁpe &’dﬁ’y of

three tinmes, by hakaghknothet, e - Ch§ibisti€pdaloty lsubstitatesl by
10 @l Kyl is unsubstit er I bstituted, once, tw ce or
three tines, Ehhal 0 erﬁ'3 .’10) pyridyl, or 4.11)

phenyl , wher &.BhenyD-(Co-GolsalkWtN(RY eB16i, whbes iRt add R10’
once or nore than [l @tﬁé‘?gbv e?'?@%ﬁ rln¥-,aﬂ|fng,ea0h

ot her, by a radj cal al ogen

(C1-Co
al koxy and - (8} coyd Q?&(irp(okﬁg?%)ﬂk%nd'r% ‘UhlGRS a’H‘)@" is
R6 form together Wh&ﬁ‘bétﬁ@te@abp%b%hflﬁ@dt%ncé‘h't\m&e:]'él?ymree

15 are in each case b%nded I ndependent |y of each
a 5- or 6-nmenber ed!M&SgP¥hich is saturated and
contains one or two hstae*r)omimggnfromthe series
e

oxygen, nitrogen or u#ﬁ re the ring is
unsubstituted or subst e'ay " one or at 20 several

carbon atons, once or Bxﬁ&)enltt‘oy hal ogen, and the ot her
' 3.6.4) hydroxyl,
20 3.6.5) amino,
3.6.68) -C(0)-0O-(C4-Cg)-alkyl, or
3.6.7) -C(O)-OH, and R8 has the above-
mentioned meaning,
3.7) -phenyl, where the phenyl ring is unsubstituted or
25 - substituted, once, twice or three times, by
| 3.7.1) halogen,
3.7.2) -(C4-Cg)-alkyl,
3.7.3) -O-{C4-Cg)-alkyl,
3.7.4) -5(0)2-R16’, where R16’ is (C1-Cg)-alkyl
30 or —NH2,

4. Het, where Het is a saturated or unsaturated monocyclic or
bicyclic, 3- to 10-membered heterocyclic ring system which
contains 1, 2 or 3 identical or different ring heteroatoms from

35 : ~the series nitrogen, oxygen and sulfur and is unsubstituted or
| substituted, once, twice or three times, by |
4.1) halogen,
4.2) cyano,
4.3) nitro,



radicals R3, R6 and R7 or R3, R4 and R7 are hydrogen,
wWth the proviso that the unsubstituted
benzo[ 1, 3] dioxole ring is excluded. M chael Mirray
showed t hat conmpounds which cggt ain an unsubstituted
25 benzo[1,3]dioxole ring as radi cal inhibit the
cytochrone P‘g%) r en ymes (M chael Mirray, Current
Drug Met abol i 84) Said radical is held to
be responsi bIéSI)or anhlae,e significant toxicol ogical
effects. Forgghis been excluded in the
conpounds of tﬁz foF@f@aﬁc" dfd e i nvention al so
relates to a 4@hpouBpOH,he formula | where, for the
case a) Rl is drq r alikyl
> (Cl-CB)-al kyl" 480 FE”%?LQ[“/.PS vilgr [Bkyi2 (8 unsliBsiitited  or
twice or three ti @bst[tygectggnge twice or three times by halogen,
- (C1- C6) - al ky&gﬁ(C@r %eﬁélk% &here alkl |s unsubstituted or
- (CO- 086) - al kyl - N(R8) 1- C6 , in which R8
is i) hydrogen at (§H\b§ﬁ C%l)m%gz Qythreeﬁmm Elﬁ halogen
al kyl is unsu&asnytwyﬁd IObr substltut ed, once, tw ce or

1owr eﬁngl rrezN J‘qgﬁpendent l\\éqre PQ‘EM) ‘Sd‘rtsod‘i' S@%‘%Bigﬁt’gs}tituted,

-C(O-NH OH, NO2 oronlaalcnganre than ohcg 20d, independently of each
- (0 -N(R9) - (R10) dtl‘ibrwﬁk% nﬂr% ééﬁesiﬁ&laﬁéﬁa'(c Ce)-
epen ent 3

or different and are eac
hydrogen atom or ialkoxy@od- '@é) -Qﬁ)’r@”ﬁyl #d RO and R10
form together vvith the nltrogen atomto which they
are bonded,  a nbered saturated ring

15 aher o 5 kb AORTEROT Rérﬁﬁ%@ﬁsfewne@ge&w@w theyarben alams to

ni trogen ogichl heyr sl ﬁﬁ%a@ﬁec@ée de@leﬁurrﬁd?ierﬂ@hﬂﬁrbf each
e nitr

g:gg 22ﬁ oth%lt hgn ﬁ? orrlgpre 5@ \g{uﬁ IS sgéura?e%and contains

unsubst i t Ldred omrtvmﬂbreterbatomb fsom (162- éﬁl)esaldxygen Anitrogen or

phenyl, i

three ti %es { n'&m lsw{%ﬁégﬁﬁg&?%gwéénu%w ?Foﬁ’é or at
20 - ( Co- CB) - eﬂewyzral a1£cn[)ak8ns,| eNGeh ot wike, bashalq:@n and the other

abovenent '@B%@IéTRQnRB%n%ZIQT%rﬁS R4 a V\ﬂ R7 are h%drgge%wmh the

-(CO-086) - al kyl - (9
have the éﬁe%'éﬁé'ﬂ@litbﬁé’(ﬂ‘ HB%FHM%’ eﬂ@ﬂ 'sidloxole ring is excluded.

-(CO C6) - al kyI C(O-NHCN, 4.4)

(EI% gl I@urrgy s%@ed( %0 tccB pour?gs H?ncfh Cortath Iékreltuns;u!:)stltuted
25 benzo[1,3]dioxole ring as a radical inhibit the cytochrome P450 liver

enzymes (Michael Murray, Current Drug Metabolism 2000, 67-84). Said

radical is held to be responsible for these significant toxicological effects.

For this reason, it has been excluded in the compounds of the formula .

30 The invention also relates to a compound of the formula | where, for the
case a) _
R1 is hydrogen atom or -(C4-Cg)-alkyl,
R2 is -(Cq1-Cg)-alkyl, where alkyl is substituted, once, twice or three

times, by
35 1. -(C4-Cg)-alkyl-O-(Cg-C14)-aryl,
' 2. ~(Cp-Cg)-alkyl-N(R8)-C(0)-O-(C1-Cg)-alkyl, in which R8 is
i} hydrogen atom
if) -(C41-Cg)-alkyl, in which alkyl is unsubstituted or

substituted, once, twice or three times, independently



a radical fromthe group: azepine, azetidine, 25
aziridine, benzim dazol e, benzofuran,

benzo[ 1, 4] di oxi n, 1, 3-benzodi oxole, 4H
benzo[ 1, 4] oxazi ne, benzoxazol benzot hi azol e,
benzot hi ophene, qui nazol i ne, ﬁbinoline qui noxal i ne,
chroman, cinnoline eni n | ep) _
1, 4-di azepi ne, 1, 4- féagh G{r%? @&( ?\erl émnaﬁmbgékﬁg (O
i ndazol e, indol e, Dsb@ﬂ,nqej’ra'% C(@bb’hi*@ﬁahlpz' erdiatetsine or
I sot hi azol e, oxa Z_l nmor phol i ne, 1, 2-oxazine, 1, 3-
oxazi ne, 1, 4- Qxa2|§? oxazol e, Oxiran, piperazine,

pi peri di né. pﬁ)(ﬁ&-MBBhéR‘l@yrlanwhimjm R8i ard RY0 el dendsal or

5 Ppyridazine, RyfibdhEnd BY '|Ha<%5éfﬁienﬂ¥%'fgﬁbﬁ‘oﬂ?e?°' €,

10

15

20

25

30

35 -

pyri dopyridine, pyridop
pyrrolidine, ')tetrB!@ﬂOQenﬁtthfPf i azi ne, 1, 3-thiazine,

1, 4-thi azi ne, "% t hi qznlEg) é;kypgpr phoI i ne, thiophene,
t hi opyran, 3- fzrl azi ne, i azi pe
1,

1,2, 4-triazine, 9anq Ré?ofoémoFOQﬁhqr with the pifsages atom to
and in which Het |9.fhm1rsu|b@y|ar§t Bonded, ausstﬁ.t ldireﬂwmembered

once, twice or thr n endent |
other, by a) hal oggﬁtur%tnﬁ) "'%%ﬂbé) ql%t fe°'B)the series
hydr oxyI , €) am noxyden, smmra@d(r@lre@@) mhk@l‘so repfpce one or

-¢(Q-04 h) -(Cl- 99% ?thﬂé't egﬁ’fb%rne A% dnd. in the case of

unsubsti tuted or once, twW ce or thr
times, by hal ogenmtro;;enotbe:lmttegermatgms mrledapwﬂenﬂy of

is unsubstit Ut ed Oéaét5 StHes! | peit @ﬁsuﬁﬂii@lﬂedt‘ﬁﬂrcgu%tltuted by
three tines, 0 N(RO) - (R10), ) =0, k)

“Het, in whi ch Het %g:@gﬁ"?%d as above, 20 1)
- (C2- CB) - al. keshenyl, Whevksichl | i9 subvstiuted! ohoé etivic@ror three

S k) BB el 58 b oL ST

is unsubstituttd ASoEls)ASG()t@RS,orice which cR8rhas the

three times, by hg},006heRfiondy RRLAMBLO) -

4.2} ~(Cp-Cg)-alkyl-C(O)-N(R9)-(R10), in which R9 and
R10 have the abovementioned meaning,

4.3) -(Cp-Cg)-alkyl-C{O)-NH-CN,

44) ~(Cp-Cg)-alkyl-C(O)-(Cp-Cg)-alkyl-Het, where Het is
a radical from the group: azepine, azetidine,
aziridine, benzimidazole, benzofuran,
benzof1.4]dioxin, 1,3-benzodioxole, 4H-
benzo[1,4Joxazine, benzoxazole, benzothiazole,
benzothiophene, quinazoline, quinoline, quinoxaline,
chroman, cinnoline, 1,2-diazepine, 1,3-diazepine,
1,4-diazepine, 1,4-dioxin, dioxole, furan, imidazole,
indazole, indole, isoquinoline, isochroman, isoindole,
isothiazole, isoxazole, morpholine, 1,2-oxazine, 1,3-
oxazine, 1,4-oxazine, oxazole, oxiran, piperazine,
piperidine, phthalazine, pyran, pyrazine, pyrazole,
pyridazine, pyridine, pyrimidine, pyridoimidazole,
pyridopyridine, pyridopyrimidine, pyrrole, pyrrolidine,
tetrazole, 1,2-thiazine, 1,3-thiazine, 1,4-thiazine,
thiazole, thiomorpholine, thiophene, thiopyran, 1,2,3-
triazine, 1,3,5-triazine, 1,2,4-triazine, 1,2,3-triazole or



4.5) -(COCo)-al kyl-C(O-(CO Co)-al kyl -CH, 4.6)
-0-(CO-Co)-al kyl -C(O-N(R9) - (R10), in which RO and
R10 have the abovenenti oned neani ng, 30 4.7)
-(CO CB) -al kyl -C(O -N(R8) - (CO 96) al kyl - N(R9) 35
(R10), in which R8, RO and R13%have t he
abovenenti oned mea
- (CO C4) - al kyl - %Q%(té?éol%acan& n yh@ H,qétis Lmeubshtuted or
which Het is def| nestibattuddath\oncan tivics ou tisrebdimés timdepemdently
substi tut ed, once ee tinmes, independently
of each ot her t(ﬁ\@a% g\?ﬁﬂll'éﬁ i oned radl cals a) to
nm and R8 has the @ov &algenoned neani ng, 4. 9)
5- (CO- C4) - al kyl - S(O)bZ) (gé)c"@) al kyl - (C6- Cl14) - phenyl ,
i n which phenyl is substituted or substituted, once,
13 twice or three t@nmedit rc?sndependently of each ot her,
by the abovenenti af)edh aﬂj ls a) to nm, 4.10)
-(CO C6) - al kyl -C(O) - N(RH,L 06) al kyl - Het, where R8
has t he aboverrentl i n and Het has 5 the
abovenent i oned mearﬂng—&‘r{@)'@‘ at$emAkxlut ed or

qgSubstituted, once, SHV\A ce @g hree t| nes, independently
g; ezchl;) t her, by th &5 mf—a ky?n rrea%\k%?liss ua}'?sui)gtituted or
- (Q0- C6) - al kyl - (O - N( BbsttdadBdnée K¥iceCor Clitbe Hifhes, by

phenyl , where phenyl i nsubstfitutéd or substituted,
once, twice or three t en, ndef)endently of each
other, by the abovéhentQdGedCehalkyhiwhess alkyl ig unsubstijuted or

(0O CB) - al kyl - N( R9) (Rlél whi ch R9. and
15 he aboverent i oned rreaﬁPﬁ 1tuff,§l » 490 Bic8" or NHiree” fies, by

-(CH2) y-N(R8) - C(O) - (CLhe®geal kyl , in which alkyl is
unsubstituted or substif g;{@d( ce, twce or three
tines, |ndependentlg h* ot her, by the
aboverent i oned radikal sQa) to m and y is 1 or 2,

4.14) -Het, in which Het is deflned as ahove

0- (CO-CA) -al kyl - hPG n%@%éﬁ@ﬁ nﬁ@ anéibstituted

phenyl in mhlch p
substituted, once, twi e substituted; bn&easm:cadﬂpﬂméer’ttmes by
of each other, by the ﬁggy%ﬁegtloned radicals a) to 25
30 35 m, 4.15)
- (CO- C4) - al kyl - N(R8) - CtRQ)eB109) eral ky! - in which
Het is unsubstituted) or( @slc%?emyhgid ,wlmée,lkm ReunsUbstituted

three tines, independently each ot her, by the
5 or subst;tuted once, twice or three times, by

halogen or -N(R9)-(R10),
4.5) -(Cp-Cg)-alkyl-C(O)-(Co-Cg)-alkyi-OH,
4.6) -O-(Cp-Cg)-alkyl-C(O)-N(R9)-(R10), in which R9 and
_ R10 have the abovementioned meaning,
- 30 4.7) -(Cp-Cg)-alkyl-C(O)-N(R8)-(Co-Cg)-alkyl-N(R9)-
| (R10), in which R8, R9 and R10 have the
abovementioned meaning,
4.8) -(Cp-Cyg)-alkyl-N{R8)-S(O)o-(Cp-Cg)-alkyl-Het, in
~ which Het is defined as above and is unsubstituted or
35 ' substituted, once, twice or three times, independently
‘ of each other, by the abovementioned radicals a) to
m) and R8 has the abovementioned meaning,
4.9) -(Cp-C4q)-alkyl-S{O)2-(Cp-Cg)-alkyl-(Cg-C14)-phenyl,

in which phenyl is unsubstituted_ or substituted, once,



abovenentioned radicals a) to n, 4.16)

-(CO-C4)-al kyl -N(R8)-C(O -0 (C1-C6)-al kyl, in which
al kyl is unsubstituted or substituted, once, tw ce or
three tines, independently of geach other, by the
abovenent i oned radi cal s a) to % 4.17)

-(CO-A4) - al kyl - (Cl-C6) -.al kenyl , i whi ch

al kenyl is unsubst ?‘%"ﬁ?éﬁ tBFeesUﬂgﬁ %ggggnd%ﬁbfeotneq% gt,%er, by
or three tines, |n¢lm)ah@|mhérytlojfed&adi¢am@)9lb miy the

abovenent i onegl1p dL@qQB?h (8?@) N‘{R@S?IC% Gel-alkyl-Hiet, where

-(CO-A) - al kyl -
al kynyl is unsubst iR&bhasd tbe ﬁlmmemmbadd maael,ng and d'tet has
or three tines, in
5aboverrent| oned radﬁgée)lﬁﬂ g éb{t;ér?r'{ede@g%f@%d 'S%ng)?ﬁmted or
-(CO- &4) - al kyl - N( Rg}l wedoones ke af thyge times, independently

(C6- C14) - phenyl , i af eBbk bthdemy! thb%mﬁkﬁﬁioh@aerﬁd%ls a) to
substituted, once, twice or thfee tines, independently

of each ot her by fHe abovenenti oned rad| cals a) to
2.20) 447 ~(Co-Co)alky-C(O)- N(Re){Co-Ce) alkyCe C1a)

m,
10 uhi o+t 15 det | nBeo: pEs SRR Yibailed pespaiutes

substituted, once, onogcéwice ohiteeetiimes, indepepdedintdfyeach

g)f ezcgl;ﬁ her, by bifer AP HRIBSEVeAGRionR ! Ediciista) th),

- (00 c4) - al kyt- 1Rk reCacEe)-afNRF -1 iRy Whigh. R 2nd R10
_ in which R8 has thaadaweaBdmaabriaaneagingand R11
d R12
15 ?Edependgafl gfpg eggH@VhNﬂﬁsf ?@} (@nésﬂéﬁyldg@nwg o alkyl s
-4, %(1} (2:%5 (|C& I06) abkglbstdutad. 8) substituted, once, twice or three
S
UIgSUbStI)tﬁllt eé or gﬁ%é%l fé&%’én’dghg% \Q? %%&g r&%ﬁrjee bZO the
ti mes, independent Bbowmeamn&ﬂ !tmllqaltbgl) ttem3@andy isHeor 2,

b t edi4nd C43BIKyBNIRS)-C tkyl-(Cg-C
a( g\éegy IaIOEyI )a L@ﬁ ﬁ/ﬁl)ackty (R) ﬂO)?rgCﬁ?dg)ai 2(0\% 14)

In
20 and is unsubst | t ut BBenﬂr é‘hb%‘?‘@hﬁt é’cﬂ‘en&hcéﬁ unsubstiuted or
' three substituted, once, twice or three times, independently

~of each other, by the abovementioned radicals a) to
mj,
4.15) -(()30-04)-a!kyI-N(RB)—C(O)—(CO—CS)—a!kyI—Het, in
25 ' which Het is unsubstituted or substituted, once, twice
or three times, independently of each other, by the
g abovementioned radicals a) to m),
4.16) -(Co-Cy)-alkyl-N(R8)-C(0)-O-(C1-Cg)alkyl, in which

alkyl is unsubstituted or substituted, once, twice or

30 three times, independently of each other, by the
abovementioned radicals a) to m),
4.17) -(Cg-Cyq)-alkyl-N(R8)-C(0O)-O-(C1-Cg)-alkenyl, in

which alkenyl is unsubstituted or substituted, once,
_ twice or three times, independently of each other, by
35 the abovementioned radicais a) to m),

' 4.18) -(Cp-C4)-alkyl-N(R8)-C(O)-0O-(C1-Cg)-alkynyl, in
which alkynyl is unsubstituted or substituted, once,
twice or three times, independently of each other, by
the abovementioned radicals a) to m),



ti mes, independently of each other, by the
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abovenentioned radicals a) to m, 4.21.5)
-C(O-(C1-C6)-alkyl, in which alkyl is wunsubstituted
or substituted, once, twce or three tines,

i ndependently of each other,'Dy the abovenent i oned

o on ey P4l i Eabagy aﬁ‘*&?ﬁ?ﬁ%ﬁ@- CYGRERI oo

once, twi ce or thrées- G14iﬁ3§'\enwhd@|@dhd@@hewldﬁ umchstltuted or
other, b t he above gned r cal s
4.21.7) yc( 0 - (Co \éHEE‘EPWr O[16%- Ii‘iﬁ %Wé%ﬁ?tt 8‘9@ Indgpeadently

phenyl is unsubsti blieadh @Itherslblysthetahca@merﬂsdtmﬁbals a) to
or three 15 tines, ndependently of each ot her,

L& - (00 Gt Zﬁﬁyr@%{:ﬁ@ﬁw&#@& @é@)-ﬁ-@w@aw@' et i

above and is 5 ungs Hbtlfs%f%d%sbéﬁéde%ﬁdjrs uﬁ%ﬁsntuted or
twice or three tines, | ndependen each
%prt

ot he
t he abovementi onedsupﬁtﬁP tesh Qnﬁ? e%iln'@)ﬁ mdepengently

- S02- (CO- C6) - al kyl of ieachMuticdr, dykihe alsovehibntioned radicals a) to
unsubstituted or su st | tuted, once, tW| ce or three

times, i ndependent! ) each ot her

aboverent i onet2Tta (KH%)'QBKYPU(W CAOQiCnﬁs -alky-N(R11)-
- N S02- (CO- C6) - al eyl Q{hwg'{ R3 ﬁéé%e% aﬂ)gvéﬁuenttl?]ned meaning

unsubstituted or su sfl t
times, independent PpddR11 @aathbz e identiqaher different and are,

agg\zlezmcgt- ic:g)mecl| kr?m e déhtﬁ@féﬁch et %:é)ca) | kyl |
- S02- 5) - al ky al ky
in which phenyl is unggé {)I t @tf@?ﬂrege%a ituted,

once, twice or three #24), rGFeid®¥nly of each

other, by the abovenengixgqngd Ok 25l .
4.21. 12) - S02- (CO- C6) - al k;tf) @&C@l\,\hl N he {Q)p yl, in

defined as above and is unsuhrd’t!ch uiphenylr 15ubmsubahteted or
once, twice or three tines, isﬁﬂ@%wmé%e?f twice or three
times, independently of each other, by
the abovementioned radicals a) to m),

4.21.4) -(Cp-Cg)-alkyl-Het, in which Het is
defined as above and is unsubstituted
or substituted, once, twice or three
times, independently of each other, by

- the abovementioned radicals a) to m),
- 4.21.5) -C(0O)(Cq-Cg)-alkyl, in which alkyl is
unsubstituted or substituted, once,
twice or three times, independently of
each other, by the abovementioned
- radicals a) to m),

4.21.6) -C(0)-(C3-Cg)-cycloalkyl, in which
cycloalkyl is  unsubstituted or
substituted, once, twice or three
times, independently of each other, by
the abovementioned radicals a} to m),

4.21.7) -C(O)(Cgq-Cg)-alkyl-(Cg-C14)-phenyl,
in which phenyl is unsubstituted or
substituted, once, ftwice or three



each other, by the abovenentioned 30 radicals a) to

m, 4.22) -0 (CO C6)-al kyl-Het, in which Het is

defined as above and is unsubstituted or substituted,
once, tw ce or three tines, '$1dependently of each

other, by the abovenentioned'radicals a) to m, or 35
4.23) -(COA4)-alkyl-Het, in V\hlch

above and is unsubstituted o &?%Hﬁ“@&“ﬁ%ﬂﬂ%a"h Gther, by
twice or three tines, indepereabbyernéntatd mdivals apio m),
the abovenenti oned rwlzqeg)s at(@ﬁ(@@@é)ﬁal@l%tlﬁ\ vhich Het
25 5. -(O-NR8)-(COCo)-al kyl enyl i n which .
phenyl is unsubstituted or su%std@ finasd, asnc@bovei cend s

gor three tines, independent!ly,RfnHEHk GféoOté}ersubQMtuié‘tﬁ once,
4

abovenentioned radicals 4.1) to 4. 2 ) _4& a) 8
4.4) m and R8 has the abovel¥i%€i@n ‘?ngﬁ'ﬁisn degengently of

- (O - N(R8) - (CO- C6) - al kyl - Het ,edch Mﬁeﬁih blylemg abovementioned
azepi ne, azetidine, a2|r|d|nea bep ol e,

benzof uran, benzo[1, 4] di oxin, q lﬁ) '0X0] e,

AH benzol[ 1, 4] oxazi ne, %r@oxa%@%(cmgﬁ)‘@!h’ﬁ' alfowbich alkyl is

10 benzot hi ophene, qui nazoli ne, gggﬁtk{é? d&”'sﬁ‘ﬂéﬂﬂu‘t&f once,

chroman, cinnoline, 1,2-diazepin
1, 4-di azepi ne, 1,4-dioxin, di dwisieeor thipetimesi Iﬁdﬁ@@ﬁﬂ@nﬂy of

i ndazol e, indole, isoqui nol i n%achsgﬁ{yro nthe abovementioned
i soi ndol e, isothiazole, |soxazole | I ne,

1, 2-oxazine, 1,3-oxazine, 1, 42g%as r?')éo Bhazol e,
oxi rane, pi per azine, $i23etQ)di-Nel-Sprp-(60-E-alkyl, gy metich alkyi

15 B)ﬁ ?élmnfn dg)z/g?é?l epyrl ggbg?lzhﬁ%gn%ﬁ%ﬂaﬁe&pf%yé%gle@e once,

pyrrole, pyrrolidine, 'tetrazdwie dr, ﬁweelrt:msnmdependently of
1,3-thiazine, 1,4-thiazine, t o] ;

t hi ophene, thiopyran, 1,2, 3- tHa?zﬁl hg]er’l g'l@%%%r‘n%ﬁ?loned
1,2, 4-triazine, 1,2, 3-triazol dagicals @ tarphi azol e, and

Het is unsubstituted od.24ubbit |—szecco-@g)alkw-\(\ﬁ:gé.‘,m)—phenyl-

three tinmes, independently of,~eagh r..b .
20 abovenentioned radicals 4.1) (tcgaggh?ﬁ(gﬁ J{?4¥"h§;§?'et Bhenyl 1S

25

30

35

4.4) m and R8 has the aboyermmubemecbdmanis@sumed once,
B ornge R are, 1 dent gy ofLE R HikeaBonuy or
hal ogen, each other, by the abovementioned
radicals a) to m),
4.21.12) -S09-(Co-Cg)-alkyl-Het, in which Het
is defined as above and s
unsubstituted or substifuted, once,
twice or three times, independently of
each other, by the abovementioned
radicals a) to m),

4.22) -0-(Cg-Cg)-alkyl-Het, in which Het is defined as
above and is unsubstituted or subsfituted, once,
twice or three times, independently of each other, by
the abovementioned radicals a) to m), or

4.23) -(Cp-Cy)-alkyl-Het, in which Het is defined as above
and is unsubstituted or substituted, once, twice or
three times, independently of each other, by the
abovementioned radicals a) to m),
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30 3. -(C1-C6)-al kyl, in which alkyl is unsubstituted
or substituted, once, twce or three tines, by

hal ogen, or 4. -O (Cl-C6)-al kyl, in which alkyl is
unsubstituted or substituted, once, twice or three
times, by hal ogen, or 35 R4 a1§3| R5 or R5 and R6 form

together with ov\hlch t he re .
eagh case @é@ngﬁé}s%g:ég%“Bhe%ﬂch Bt h‘@%“:ﬁa phenyl 1S
di oxane, dl xelLiBstitdicay dF Oélkids@lmt@ﬁ fomcan tﬁv[dégor\/\iﬁﬁé@ times,
L ool S SRR bi o g8 ooty s Siyehiarsiedacicals
and the ot her4 tladoc4l23)Rar 4Rd)aap {87 40t) ) vl 8 RAs the
have the to 4, or for

th\é case b) %\béygﬁl%hﬁ&ggdo@%ﬁé@r#or- C-C4)-alkyl, R2

i s -(Cl-Ch) - alkQ)- N(Rﬁ teo- 6I)(-ﬂ|k!ﬂ|-i§|9§ub@tW!ﬁbd"ebr\%eazepme
twice or threﬁ zbhdiRS,  Woidding; N 2 9 @id% nﬁgfuran

R8' is drogen atom or
_(Cl-C4)-al kybem Aldioxinwtt @fbangodmgleﬂﬂ# enzolt djoxazine,

abovenent i Oneﬁeniﬁéﬁb@ bé’?‘nzolﬂﬂﬁfﬁdb; bbﬂzmhidﬂheﬁae'aﬂlndz%hne
substituted, once

i ndependent | yqamoa%%»hquméﬁ'meoyca@nm) Sihnoline, 1,2-diazepine,
- (C2- G4) - al kyH;3(i@refngB’ 1,4i-diankping, RB4-diagint hdioxole, furan,

abovenent|one |ng
-0 (C1-C4) - al 'ps§: Bt%ga n%)]]I Ch'%u“}%’get h ésochroman
abovenent i onet$ ,ngotfﬁazi)le N(qxaaple( rogjphotinenilchoxazine,

R14 and R15 f gr t ) n n
t o which theyqz:i.l?aé)(ébi(i))r%ehIea OX%Q’ f‘éﬁtﬂe I(S*"%g‘% B&%’P@azme

derived from BWF‘Qmedl nEhth%!ﬁZﬂféﬁ’l dlﬁYéa“:pyrpé(EQﬁ'”% nePYfaZO'e

pyrazine, tetp aﬁne l mp@ﬁéﬁﬂe‘ di nﬁ nrlﬁldﬁlr% azi pgridoimidazole,
azol |

|soxazoI|d|ne
t hi onor phol | nevﬁ%ﬁrﬁm e heVESRRERe. 1 Bysgen, pyeolidine
ni trogen atontetrzole, i h@ethi@mitet N \B-thiazieac h, dothemine, bhiazole,

bstit ut ed | - - al .3
unsubst |t Sy BRing e oSy Fhuudafl 105
R9' and R10' érmmed Ridtilazine, d1 Riktriazoleann h24-triagole, and

dependent | g
|3n4eg;en ?2:1 W—?ﬁ af%&%ﬂﬁ&ed Brisibs O}m{t@ﬂogfﬁea tR1EObr three

together with titngs, mdﬁpéaéﬂ“%{ ahe@@h otharchy frrﬁagbav@nentloned
bonded, a radigitaldid. ehicam)ber 4.4) a) to 4.4) m) and R8 has the

abovementioned meaning,

R3, R4, R5, R6 and R7 are identical or different and are, independently of
each other,
1. hydrogen atom,
2. halogen,
3. -(Cq-Ceg)-alkyl, in which alkyl is unsubstituted or substituted,
once, twice or three times, by halogen, or
4. -O-(C1-Cg)alkyl, in which alkyl is unsubstituted or
substituted, once, twice or three times, by halogen, or

R4 and R5 or RS and R6 form, together with the carbon atoms to which
they are in each case bonded, independently of each other, a dioxane,
dioxole, dihydrofuran or furan ring, where the ring is unsubstituted or
substituted, at one or at several carbon atoms, once or twice, by halogen



derived from pyrrolidine, piperidine, pyrazolidine,
pyrazi ne, tetrazine, imdazolidine, piperazine,

i soxazol i di ne, norpholine, isothiazolidine or

t hi onor phol i ne, and, in the Cﬂ?e of nitrogen, the 18
nitrogen atons can, independently of each other,

unsuaz |tu f}eﬂ?k%dlsqﬁgl&;’; %%d b Cl %2% %%y%%;ﬁ‘g:\yg the

thaba@menﬁﬁed&nednm@mﬂmm 4p 3. 6)
-N(R8')-C(O-(C1-C6)-al kyl, in which al kyI is 10 15 20
25 30 35 unsubstituted or substltut ed, once, twice or
thneﬁarthenase bby 3.6.1) halogen, 3.6.2) cyano,

3 3.6.5 3.6.7
)1 @%fat@pﬁb fmﬂr@@l’éékl O) ?)T ngmd R8' ?ﬁas
48 Wfﬂ\@érﬁiﬂé is gu tltutpﬂeﬂpq:e twirsr @ thiee times,

phenyl rlng i s unsubstituted or substituted, once,

tw ce o¥ three tines, by 3.7.1) hal ogen, 3.7.2)
_(Cl1- 08) - al-kylC(O)£)-R83)in whightRBLS) - al kyl , or 3. 7. 4)

-S( O 2-R16", pher e hdfogensatoflorCd) - al kyl or - NH2, 4.
10Het wher e He{ 2&)3 a(;c;ﬂ; g Ikagetl di ne, aziridine,
benzi mi dazol e,"“beri AR Ybenzo[ 1, 4] di oxi n,
-1, 3-benzodl. oxmecwwﬂ& ma]wh'mhi RE’, hﬁmrtiz@)admuementioned
benzot hi azol e@ﬁ?ﬁﬂém hi ophene, qui nazol i ne, quinoline,

qui noxal i ne, , cinnoline, 1,2-diazepine, 1, 3-
di azepi ne,3.1,meﬂyhziep-thi6h dhenyliizubstitutedx sinee, twicargr three

i mi dazol e, | rt#ﬁﬁ .ﬁd?bé}f&&n%;,(, draagho g, | sochr oman.

i soi ndol e, isothiazo | SO azo

51, 2-oxazi ne, 31} 3- 06@2294}53 yl- @(@kQZRﬁe "bx‘ﬂ'i‘lﬂhe R8" has the
oxi r ane, pi per azi ngbovemeafibibd medpitidial azi ne, pyran,

pyrazi ne, g:?\égwl e o-RYf bii'? e Aa I-%’n pyrhmdine, o

pyri doi m daz
abovementioned meaning,

3.3) -N(R14)-(R15) in which R14 and R15 form, together

20 with the nitrogen atom to which they are bonded, a
radical which can be derived from pyrrolidine,

piperidine, pyrazolidine, pyrazine, fetrazine,

imidazolidine, piperazine, isoxazolidine, morpholine,

isothiazolidine or thiomorpholine, and, in the case of

25 nitrogen, the nitrogen atoms can, independently of
each other, be unsubstituted or substituted by
(C1-Cg)-alkyl,

34) ~{CH2)-N(R9)-(R10") in which k is 2, 3, 4 or 5 and
R9 and R10’ are identical or different and are,
30 independently of each other,
3.4.1) hydrogen atom or
3.4.2) -{Cq-Cg)alkyl, or

R9' and R10’ form, together with the nitrogen atom to

35 which they are bonded, a radical which can be
- derived from pyrrolidine, piperidine, pyrazolidine,

pyrazine, tetrazine, imidazolidine, piperazine,

isoxazolidine, morpholine, isothiazolidine  or

thiomorpholine, and, in the case of nitrogen, the
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pyri dopyridine, pyridopyrimdine, pyrrole,

pyrrolidine, tetrazole, 1,2-thiazine, 1,3-thiazine,

1, 4-thiazine, thiazole, thionorpholine, thiophene,

thi opyran, 1,2,3-triazine, 1,3,5-triazine,
1,2,4-triazine, 1,2,3-triazcﬂ1§ or 1,2,4-triazole, 19 5

10 15 and Het is upnsubstituted or.substituted, once,

tvi ce or three tiNEQOSN RN eh F4PRNIEREY, oFRGh Oty be
4.1) hal ogen, 4. 2ynsuylstityted 4r 3hbstittited, by €C4L4)-alkyl,

hydroxyl , 4. | . Kydey ,
2 0 - 082U s O RN g ol kg cand R0

unsubstituted or bawstha abteementivasdtimearingr t hr ee
times, by hal n, . (S CS kyk al :
00eN: -NROLC(Ey ff.g]' dcggﬁggl, Jin WRRIH a@éjl is

is unsubstituted or substfriu . W ce or thr

ti mes, by hal ogen, unsubslifuted o pubstiitted, 10ncehbvige , or three
where phenyl is unggastpyuted or substituted, once,
twice or three ti m;%e I ndependent|ly of each other, by

a radical from the Set)kalo :0gen, -(Cl-C6)- al koxy

and - (Cl-(Co) - al kyl3_m1)cbyéaoR4 and R5 or R5 and R6

form together wt t%e .f)henyl ring and the carbon
atoms to which theyPat/d each case bonded,

i ndependent |y of edé&d)diydeoxyla ring systemfromthe

series benzo[l, 4] 4i .2, 3-di hydr obenzof uran and
2,2- difluor obenzog;]g@]a%ﬁggbl e, and the other radicals

R3, R6 and R7 25 #0-A3C(RFCuffen-Rp)-a/Lirdr ogen at om

The invention al so3iped)alG®)LOHa sH@"REURAsGhet B6ovementioned
formula | where, for the case a), Rl is hydrogen

atom 30 R2 is -(Ct-C3)M&AR¥Y; where alkyl is

SUBSt i tut eg 13y7)L. mmyl,,whére\llq\kﬁeﬂibheh?lnﬁhgi i unsubstituted or
substituted, once,_tw r three. tines, .

i ndependent |y of e%%t'g&ﬁgr9”%@'9?)”%@%?'—@ R8,

in which R8 i s hyd8dgBrhalogarhyl, ethyl, propyl or

whi 2h' Ro and ) R10 SF g R ety Bt hyl
propyl or butyl, 37 -RHelatlen-Redatkah@r t oget her with
the nitrogen atomggq.4) -S(0)o-R16", where R16' is (C4-Cg)-alkyl or

-NHao,

4. Het, where Het is azepine, azetidine, azridine,
benzimidazole, benzofuran, benzo[1,4]dioxin,
1,3-benzodioxole, 4H-benzo[1,4Joxazine, benzoxazole,
benzothiazole, benzothiophene, quinazoline, quinoline,
guinoxaline, chroman, cinnoline, 1,2-diazepine, 1,3-
diazepine, 1,4-diazepine, 1,4-dioxin, dioxole, furan,
imidazole, indazole, indole, isoquinoline, isochroman,
'isoindole, isothiazole, isoxazole, morpholine, 1,2-oxazine,
1,3-oxazine, 1,4-oxazine, oxazole, oxirane, piperazine,
piperidine, phthalazine, pyran, pyrazine, pyrazole,
pyridazine, pyridine, pyrimidine, pyridoimidazole,
pyridopyridine,  pyridopyrimidine, pyrrole,  pyrrolidine,
tetrazole, 1,2-thiazine, 1,3-thiazine, 1,4-thiazine, thiazole,
thiomorpholine,  thiophene, thiopyran, 1,2,3-iriazine,
1,3,5-triazine, 1,2,4-triazine, 1,2,3-triazole or 1,2,4-triazole,



whi ch they are bonded, a radical which can be 20
derived frompyrrolidine, piperidine, pyrazolidine,
pyrazi ne, tetrazine, imdazolidine, piperazine,
i soxazol i di ne, norpholine, isgfhiazolidine or
t hi onorpholine, and, in the case of nitrogen the 5
ni trogen atons i nde ent | ch ot her,
unsubsti t ut eda%ﬁ?%b%yr‘?@egﬂi %r f‘t%qj K3Mce, fW@F or three
-(C0-A) -al kyhm@é@hdélbbrﬁéntlil o@)each other, by
-O(Q)-CG)-aIJ%I r{% R9) - (R10), in whi ch R9 and
R10 have the An Wt i oned above under 1. 2), 10
1.5) -(Co- C6) 42 kyloyanq) - N( R8) - (C0- C6) - al kyl - N( R9)
5(R10), in whighyR8,,;K9 and R10 have the
aboverrentl oned- rreani ng 1.6)
(O - N(R8) - (&) C2)hy8F®.- Het, where R8 has the
abovenent i oneg gyeanimigoand Het is azepi ne, 15

azetidine, aziridin benzof ur an,
benzo[ 1, 4] di 0%, Iaéoggﬂéégfgx% i benzo[ 1, 4] -
oxazi ne, benzm?fz)zol e;(opemzot hi azol e benzot hi ophene,

mglmn ﬂglzlmnle ne, %léangLL(g éﬂgngguéé}gpl%igpqugarhnsubst:tuted or

1, 4- di azepi ne 1, 4-srd1behhuted dinceplvace brtraee tinvasday dlatogen,

i ndazol e, i ndgleg, @iﬁ' {lrgiélﬁg‘ hr‘i’x%?% gRYFis 13' ﬁﬂéﬁ}%?'tnﬁed or

i sot hi azol e, | S xazol
1, 3- oxazine, 1, 4- owbsh@ted;mzel viceor thiee tlmes by halogen,

pi perazi ne, p,“qg? HyR8yl, BRt hal azi ne, pyr an pyr azi ne,
25 pyrazol e, dazi ne pyridine, pyrimd

15 pyri doi i dazoﬁéﬂ pyRneaybyYede mhenyl s laaﬁsns#mt%# RE substituted,
pyrrole, pyrr 0| i dl hcel Q\Wro%z@} ahreb Bnidy, aAd@ssndently of each

1, 3-t hi azi ne, -t ol e, thiono olin
t hi ophene, thi opyr aﬂqhg‘rz b %rﬂtﬁgajﬁ%‘thels%n%s [15{68?%201'06)
30 1, 2,4-triazine, a:lkcﬁc,yaartd-l(ﬁzdl‘,gj alkyllaij 4-tri azol e
and Het is unsubstituted or substituted, once, tw ce
or three tines, independently of each other, by a)
20 hal ogen b‘§<4@y1dria5 or 3B and MG toom, dygaiher withithe peenyl ring and

am no, g(géfbgn( %rﬁ%)toakﬂﬂ{éh thg% arg(@ egﬂh 24s&)bonded,

- (C1- C4) kyI wher 'S unsu
substi t ut ¢ egem@entlm,\p @3@?' okete a |"H‘§s SY§§¢m from the series

benzo[1,4]dioxane, 2,3-dihydrobenzofuran and 2,2-
difluorobenzo[1,3]dioxole, and the other radicals R3, R6 and R7Y
25 or R3, R4 and R7 are hydrogen atom.

The invention also relates to a compound of the formula | where, for the
case a),
R1 is hydrogen atom,
30 R2 is~(Cq-Ca)-alkyl, where alkyl is substituted by
1. phenyl, in which phenyl is substituted, once, twice or three
times, independently of each other, by
1.1) -CH2-C(0)-O-R8, in which R8 is hydrogen, methyil,
ethyl, propyl or butyl,

35 - 1.2)  ~(Cp-Cg)-alkyl-C(O)-N(R9)-(R10), in which R9 and
R10 are hydrogen atom, methyl, ethyl, propyl or
butyl, or

R9 and R10 form, together with the nitrogen atom to
which they are bonded, a radical which can be



E

hal ogen, i) -O (Cl-C4)-al kyl, where alkyl is

- unsubstituted or 5 substituted, once, tvvi ce or three
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times, by halogen, or 1. 7)

-C(O-N(R8)-(C0-C4)-al kyl - eg% where phenyl is
unsubstituted or substituted nce, tw ce or three

ti mes, independentl ch ot her.

abovenent i oﬁed r ad| ég}%sd f}oino Wrrohyrg plperldme pyrazolidine,
- CH2- N(R9) - (R10), pyraziiech Retrazide RlOnfidazolitime,  piperazine,
abovenent i oned ”Ea@(%%zcé%ﬁél Ky l’norﬁh%n s??(thlazolldlne or

-(CH2) y-N(R8) - C( O
unsubstituted or stHemprRidliae, cﬁﬂﬂe ing \FWQ:@&SE Pﬁrﬂéﬁogqﬂé the

tinmes, independent hﬁrd@%n%hsoéé‘t?rlnd@ﬁeﬁd&]tl of each other, be
abovenentloned radlcals

t
1.10) - (CH2) x- N( R8}! t%te@"%%ubaﬁu'ﬂ%miqaw el
whi ch phenyl1 B}? un(@@beg) -4lutyeC(O)- N|$-LIC$I,I t ut (;d tgnce
t r r i Ade ot her
the 20" abovereal i onddcPHemEare GO RYRS)-CERN. & Eicp RY and
\% 2h Hét 11) (CHZRZIOI‘H(d?&&)th@(rﬁl)aalﬁ!@gf@)tmleu)dboldetundeh1.2),
ic [ su eg
tw ce or thrizﬂeyj1 Be% é&%’%@‘?@ﬁ@f@gw% @?18[)&& Eréir(sgky
the abovenenti one(uRi@)dl dral svhigh t 88i, ) R%nand iR100, hdve the
2, 25 1.12) - Cl-C4 [ kyl, i
\(I)\;]I ch al kyl |)s unsu%‘y?h'%ﬁ?@degor sﬁ){) i tut Zeda o%ce "
twice or threef) @ll‘ﬁ%’bﬁ"ebame& hi, hgg the
the aboverrentlonegbéaé}h ligned Fr%a'n)n agfd X Het Gs ézeplne

'n whi ch 30 phenyPZeidi ﬁ%sﬁ%g%'ﬂm gl @lﬁf@;ﬁet (iknzofuran,

once, tw ce or thbeszdé[i pRSIoxin)deBebeierididyxoid, em}benzoﬁ 4}

iotsh(e)’r, 1bgrt2? 1?2235%%%' oned rb"J‘edn'z%‘;i(tlag’ole) to I)benzo |§zole,

- (CH2) x- N( R8) - C( O) benzathiophpne| kiyinaizeting, quihdlate, didnoxaline,
i's unsubstituted of @gﬁﬁl tdﬁf;ﬁéimeon‘ie%dk%@ﬁe 1333’azep|ne

three tines, indepéen each ot
aboverent i oned radﬂcﬂad@zapmeo 1.4-diyin, saiqxgleo fulara)rmzdazole

1.15) -(CH2)x- N( R8)nn€&@)e Neddid) rsBé@mohﬁ‘eWﬁbQﬂoR?ana%lﬁdole
have the abovenentijo ani_n are
i dentical or dlffelsé’ﬂ? %‘Hg qzﬁ pe’HBEﬁqlql‘Ve’ of %g@ﬁzme
other, 1.15.1) hydnmexam@m ]141—6x£:l|nﬁet hykazslehy! oxirane,
orony or UL Sbekidd pESRAFR, bR B rezne
twice or three tippyazolendeppyddazing, of maidine, pyrimidine,
pyridoimidazole, pyridopyridine, pyridopyrimidine,
pyrrole, pyrrolidine, tetrazole, 1,2-thiazine,
1,3-thiazine, 1,4-thiazine, thiazole, thiomorpholine,
thiophene, thiopyran, 1,2,3-triazine, 1,3,5-triazine,
1,2,4-triazine, 1,2,3-triazole or 1,2,4-triazole and Het
is unsubstituted or substituted, once, twice or three
times, independently of each other, by
a) halogen
b) cyano,
c) nitro,
d) hydroxyl,
e) amino,
f)  -C(O)-O-(C1-Cy)-alkyl,
g) -C(O)-OH, '
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ot her, by the abovenentioned radicals a) to i), 10
1.15.4) -(COC2)-alkyl-Het, in which Het is

unsubstituted or substituted, once, twice or three

ti mes, independently of each _other, by the

abovenenti oned radicals a) t%! i), 15 1.15.5)
-C(O-(Ad-cA4)-alk

g((oggco ng _al k)%‘l phiﬁ)ﬂ%‘s aikyi,5wyr)ere alkyl is unsubstituted or

-C(O - (CO C2) -al kyl - Heéubstlﬂutéé BncesOvidd olCAhred Kithes, by
1.15.9) -S02- (COCA) Hé@ I;}:)henyl or 20 1.15-10)

-S02- (CO C2) - al kyl - R4, R5 R6 and R7 are
identical or diffei) ent Ck(ﬂhﬁlm}-alkwhdmfp@‘eotdhylllg uosubsiioted or

o o OO e b S B s, o

substituted, once, tvhaegen, Ql’hree ti nes, by hal ogen,

4. -0-(d - 06)1?)|kylc Mlgns«)t(c%de aik?i Wswwéegh@ﬁyl is

substituted, oance, by | ogen,
or 30 R4 and R5 orUF@JQﬁ’ﬂ@Jtﬂé porswbstiyted, henCev twicenal three

carbon atoms to whiigls, { RterdrEcRaNCSH. ERUEPORIENI by the

of each other, a d| xaneé qug]gragii %d;ofuran or

furan ring and t he2BPYRIPEDLQY) nd R7 or R3,

SF)Qg and f{? h?\rqies)t he- @H@NF@MROﬁpdnmhmhnB?oéndgigz have the
or, for e cas i S rogen atom is

- (Cl1- C2) al kyl , gpg\) |0r]eg @ég tut ed, once, .

tw ce or thrée9)t| nf(QHz) (R8)-CODPH C OGRS alkyl ninwiwhieh Rakyl is

is 1.1) hydrogen é?irtutéd Blz)sub(;ﬁ]déaz) oﬂ!:é‘yltwmg Lor three

phenyl, in which eny
three tines, |ndeb@\¢§enﬂm(§ﬁnﬁﬂ1déﬁﬂ% oxfheeachoyother by the

2.1)-0(C2- C4) - al kﬁboMuﬁ@nﬂor%bQ'adldé‘l‘éeé iR er 2,

et hyl or ot yl0) (B &Baﬁgﬁm&%&mﬂhem which

with the nitrogen E-'h Iti® un%bb@thuteﬂec)f aitstihaedednce twice or

di cal whi ch d i dine.
b1 per L di ne. pi per allFee, UEEpHAISTRCBHLY (ot Sabf ipern by the

and, in the case ofbpvereeatones ragicalsaktonyl and x isogehor 2,

atom can be supgti Ligdef, RYRERCIY)-(€h-CEJ)Bikyl-Het, in which Het

is unsubstituted or substituted, once, twice or three

times, independently of each other, by the
abovementioned radicals a) to i), and xis 0, 1 or 2,

1.12) -~(CH2)x-N(R8)-C{0)-0O-(C4-C4)-alkyl, in which alkyl is

unsubstituted or substituted, once, twice or three

times, independently of each other, by the
abovementioned radicals a) to i), and xis 0, 1 or 2,

1.13) -(CH2)}x-N(R8)-C(0O)-O~(Cg-C4s)-alkyl-phenyl, in which

phenyl is unsubstituted or substituted, once, twice or

three times, independently of each other, by the
abovementioned radicals a) to i), and xis 0, 1 or 2,

1.14) -(CH2)x-N(R8)-C(0)-O~(Cp-Cyg)-alkyl-Het in which

Het is unsubstituted or substituted, once, twice or

three times, independently of each other, by the
abovementioned radicals a) to i), and xis 0, 1 or 2,

- 1.15) ~(CH2)x-N(R8)-C(0O)-N(R11)-R12, in which R8 and x

have the abovementioned meaning and R11 and



15 2. 2) O(Cl C2) alkyl-C(O-O-R8', in which R8'" is,

i ndependently of each other, hydrogen atom nethyl or
ethyl, or 2.3)-N(R14)-(R15) in which R14 and R15
form together with the nitro %\gﬁzn atomto which they
are bonded, a radical whi ch C be derived from
pyrrolidine, piperl i.ne, I|d razi ne,
tetrazine, im dazof} &’l W@ ﬁ%éj rei”%@ﬁgz%ﬁ md%g,endently
nmor phol i ne, i sot hi @tehchiot‘r@ror th| om)r pholine, and, in
the case of nitroge gen atons can,

i ndependent |y of a@ﬂi)t he uﬁ'gmst i tut ed or
substituted by netHyl5.8y en'lejd'hyl etByl, propyl or butyl,

2.4 CH2) k- N( R9
5 RO’ )asld )RlO (ar e)l é@ntl cal '{Cﬁ‘tﬁ%l#ylﬁute%gﬁgn%héh%nyl s
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(
]
p
4-
6-
a
a
6-
p
4-
6-
p
4

i ndependently of each ot heunSUﬁS@hﬁg@mTaﬁlﬁlﬁitLﬁ@@ hWCQ)rtWWG
ethyl, or R9' and R10' formy ttﬁl%t '?fﬁ{eé"" fn'ae ﬁdently of each

nitrogen atomto which they are

whi ch can be derived from "({S‘%yl?w qmwmwtmeﬁdaﬁ@ais a)
pi perazi ne, norpholine or tt@j, mor phol i ne, and, in the
case of piperazine, sec at. .
substituted by net ﬁy §§} ﬂgp ngrﬂi&ﬂ%?énd %5 ‘&&EE{S Het is
and R6 form together vvlth tnhsubstitngd orlsf@satlﬂe(ﬂ hence, twice
carbon atonms to which theyOIart@?e t|ﬂ?ecsh ‘ﬁﬂ@ #m?j of each

i ndependent |y of each other a ring sys
the series benzo[ 1, 4] di oxanethep, l&tmehalmmmtmamdicais a)
and 2, 2-di fl uorobenzo[ 1, 3]doopfol e, and the other

et Nt i o o8 o R A o o

formula | such as 24153@{; m db(M-(EoeC sralkgytdryl,aci d

4- (3- met hoxybenzy| 32159? yri'&?@#&%%@:%lgylbﬂ%ﬂ ic acid

car banoyl benzyl am )
4- (4-isopropyl car bamﬁszenzﬁ@fd(@qa—Xh)-alkyi

6- ( 3- met hoxybenzyl gnj

[4-({[6-(3-net hoxyaeﬂsa car b%%)gq:?aﬂr) E’nya pﬁgnxl Chr bony

| Jam no} met hyl ) - pHetilQrar E0y-4Goip)iaiopttaty| ester,
yr| m di ne- 4, 6-carboxylic a(:| d

&{3 met hoxybenzyl am de) 6-[(2-phenoxy- ethyl)am de],
5RB| B4 Rt asagl A2y idertisogl gifferantiaticneres indepsadgntly of
agbémgmntyl - 10 carboxyam no nethyl ester,
yrim di ne-4, 6-carboxylic acid

[ 4- (B- d.fwéfcmraﬁii%et hyl car bamoyl ) - benzyl ani de]

(3- net hewgydagsrzy| am de), pyrim di ne-4, 6-carboxylic

[

4-
3-

c e]AB [ (2 &Ml PPENZMidn ARl NirQubSABEdY ' substituted,
4-(2- dldmehWamondaeb)tim thyrtjdgergnzyl am de], 15

y |3mc‘ﬂ: 2?(34(}9# ?gz Vlnll Q’t’@‘?ﬁ‘ I§yl is unsubstituted or substituted,

[
r
( obenzy
[ 4- ( 2- dioneehiwiaedion tuemtines, byrhajdggrhenzyl am i de],
r
d

C
m

yrim di ne-4, 6-carboxylic acid

| nmet h carbarm | ret hyl am d
#&96&@?["&#@@9“ [WQF{'I%‘ V{"ﬁ”-l he |03H2ﬂ5bﬁm5 to which

car bantwy arey bbhided, NPrdépead&atly bl 2aBhnetheet ydiokane, dioxole,
dihydrofuran or furan ring and the other radicals R3, R6 and R7 or R3,
R4 and R7 have the abovementioned meaning of 1. to 4.,

or, for the case b),
R1 “is hydrogen atom,



20 phenyl ] carboxyam no tert-butyl ester,

pyri m di ne-4, 6-di carboxylic acid

4- (3-chl orobenzyl am de) 6-(4-fluoro- 3-nethyl benzyl am
ide), pyrimdine-4,6-di carbo? lic acid

4-[(2-chl oropyridin-4-yl net hy ?amde] -
6- R fisupe @g@iﬁﬂ%ﬁ@r@%kﬁ% Q@Bsht@%d onge, twice or three times,
pyrim di ne-4 di‘car boxylic acid ehzy

6- (4- f PYior o- 3- net hyl benzyl - ani de),

PN eyl S

uor nzy am de -[ (pyridi

n-4-yl meth {;ﬂfﬁﬁpﬂ%ﬁ ? ©Of i di ne- 4, 6-di carboxylic acid
54- (4-f1 uorn2p<{Ges lduqn,zyl am de) 30

6y$|p?/nr ;j'ngohf’?r&‘ y\gﬁg@pﬁ‘%n)gg lsjub:-;tltutf-zd once, twice or three times,
4- ( 4- f | uorind@peratemyly oé eayh athatehy 6- { 4-

[ 2 (4 et by ISREAELN - INREPHRS! WhLAS RS A1k e

pyri m di ne-
4- (4-f1 uoro- 3“d§|@$ﬂd&j‘élwzqﬂ@ﬂhdﬁber byfirgenmioph ahethyl or ethyl

10Nn-4-yl - 2- Oxoeéth)Qy)aPl@nRMba?ﬁﬁTgeﬂoge%r with the nitrogen atom to
pyri m di ne-4, 6-car boxyl i Cl

4- (4-di et hyl c":’i isa sy %9 hesa%féraya@ﬁald@mch can be derived from

6-(4-fl uoro- %Wﬁihhﬁebenzp{b@ﬁﬂlﬂé) piperazine, morpholine  or
pyri m di ne- 4

4~ (4-f1 uor o- car b Xiq&y@r}ﬂi] 1aetj1e case of piperazine, the second
6-[4- (i sopropytrogematmuyIcarrdaerE;UbslthEadjoymtdyle@r ethd,

d
1523’2'4”‘“ Lgfzoﬁ)g@mg@{] E—\ékﬂglcgﬁ? -58 in which R8’ is, independently
6- { 4- [ ( 2- nor p¥stach- athtyn hydmgeoaatbaumthylmetw] or

benzyl am iz aNRIBLIR 5 orAC .
4- (4-di et hyl %ar(ba 5/ f@ﬁh%éﬂ?ﬂa %’ﬁﬁﬂ%ri\ h%iether with the,
uor o- 3- net hy|NERESY RiM they are bonded, a radical which can

pyrim di ne-4 tfe C@éh@é&' lfﬁorﬁCI rrolidine, piperidine, pyrazolidine,
4- (4-fl uoro-3-net.h

20 & {0 oo BRI, SRR Shitbroline, Ajparapings fepeazoliine,
pyri m di ne- 4, rierpdioking y isathiazoidine or thiomorpholine, and, in the

4-(4-fluoro- 3 t&y hiﬂ%gﬁx ﬁ'@tﬂﬁpo)%egeﬁtonﬂsaﬁ?ndg]dependently of

6-[4- (|soprop arbarm
pyri ni di ne- 4,68 ethasobgl Mbsukstiuted or substituted by methyl or
4-( 3- rrethoxyk@g glamde) 6- [(pyr|d|n 10

25 5 {5 ewt PN EId T i cAeR 4. 5 o6 R o
) carba noyl ] REY fafé}l@éntréa) or @Mél‘éﬁt@d&learéy fhdepehaNtly 6f each
et hy|  am deCige BVRASRB,BEn BATEH desr
pyri m di ne- 4,R9’ ca{rd)me focmatogkther with the nitrogen atom to which

4-(3-chl oro- ‘%h{e%ué?e%%ﬂé%a?e?ﬁ&[ﬁ? rﬁlﬁéﬁ 2550 b el trom

: i n-4-yl met hyl a rbanoy
30 [4-({[6-(3- nmyrr@kgilbl@nzylmmrbﬁmmyl piperazine, morpholine  or

) pyri m di ne- 4heaidiBRYline? éﬁq Wﬁ}tﬂétébge f piperazine, the second

phenyl ] car boxyam no | so

[ 4- ({[ 6- ( 3- métFHRBSMHBION p@l&%gmptuted by methyl or ethyl, and
) IOR4 lamiddR B er REcamd REWo}rﬁntdg'éﬂ}éf%ﬂVihe) pheti¥l ring and the carbon

Phéﬁt%( : bﬁé%ﬁé&g%eﬁtz%%&%s}ﬁ%@ded independently of each other,
35 ) P8 Iring dysterrﬂfmm ioayddries bemey didigkane, 2,3-dihydrobenzofuran

p%bg&hﬁ B0 Ogj'g c)é?gle Hrid the other radicals R3, R6 and R7 or

rim
4 Iii@r BalavddRE are bwdmgnzqmmm de)
6- [ 4- (1- et hyl pi peri di n- 3-yl oxy) benzyl am de],

The invention also relates to a compound of the formula | such as



25 pyrim di ne-4, 6-carboxylic acid

4- (3-chl oro-4-fl uorobenzylam de) 6-({[(pyrid i n-3-yl
nmet hyl ) car ba noyl ] net hyl } am de),

pyri m di ne-4, 6-carboxylic acid

4- ( 3- rret hoxybenzyl am de) 6- [a (2- nmor phol

:ogpsl( t hyI %nxg%g@%!ggln ‘l’r[a?rtrl]woxyloenzylamlde) 6-(4-propyl-
4- (:arbmﬁdmwﬁ@ﬁtimid@ de) 6-[4-(2-pyrrolidin- 30

pyﬁyﬁﬁﬁﬁg% §glﬁ¥% C@?lﬁ% g{n s&pldpylcarbamoylbenzylamlde)
4- B¢(3;Bethidxydenhdarnile), 4] di oxi n-6-yl net hyl ) - am de]

56- &4 ﬁg{B ‘\W lnfu X)}b@n%gﬁﬂ%ﬂarﬁoa\)fjp”ﬁhﬁéﬁ%%%nyl]ammo}methyl)

car
4 ph@nﬂlcmrhqwmeﬂm@meestqn met hyl ) ami de]

&;ﬁﬁ:m@ﬁ@ﬂ%éabﬂ ﬁ@a&bgﬂg gthé’)@benzylamide) 6-[(2-phenoxy-

m di ng oxyI [
drobenzof ur an- 5- yI nmet hyl ) am de]
6 K5-’§[6ﬂ(&ﬂhhétﬁdi(yb§nzﬂbatbamyhpj{r)rﬁmlnéiﬂloarbonyl]ammo}pentyi)

d 4. 6- |
10 8 ERBR AR M 28I an- 8-y met hyl ) ani del
6 pyﬁMnM G-ocachox@lig &cidel-Fy(2-dimaethghmidethylcarbamoyl)-
"VF%Q%%?%@&GQ%@%Z YoefizBBie) 1) o de o)
6- Pysmisined.6-cartbmxylic acid ﬂhﬁaﬁzdlwdrm@tenyoﬁ) dioist-6-ylimethyl)-
pybrrna elmez@nﬁéthpngwhéé&h hﬁbamoyl benzylamide

|4n E“Wd'ﬂ% %@%gél WPBQ-H@‘ a%]b%'&bm QH pyrid
306@[44(2&(@13&@.1“;,@9@%55 1)be wmﬁia] | met hyl ) -

o PYiding Y pattias Yol Qr‘é"%fﬁwcﬁzed%ovamﬁmaaa@e

nzGE(B mpthicxybenBdgmhidedhyl ) - ani de]

6- F‘ﬁ;{ it neHAlfngB%{%yﬁc #Fﬁ&ﬁzﬂe?rmmdf -carbonyllamino}methyl)-
204 PbQ"ﬂlQﬁTWWB@ﬁiQJF%UM 88t n- 6-yl met hyl )- 10 ami de]
: ﬁr"i*ulld?ﬁélﬂre-ardéh??%wxd’ :al):?%-g@-]chlorobenzylamMe) 6-(4-fluoro-

y?(@eg‘y ﬁkofﬁran 5-yl et hyl ) am de]
6- b((ﬁmitﬁm@-ﬁl G-slmmyﬂ@a!tidrﬂ?—{(liyd:ﬁlamplyddmM—ylmethyl)amide]

2 Pt (g]fgj":ﬂ]ﬁ?ﬁ w?gﬁ\@%%%@ﬁegc' | met hyl ) ani de]

25 6- pynmrchmerw 6-tlicarlpoxytic ebld44-jblenEylamid@ﬁ} ddluora-8-methylbenzyl-
py hga% ne- 4, 6- carboxylic acid
F di hydrobenzof uran- 5-yl net hyl ) am de] é
5 aymmqlwflf dicarP V¢ aeidirt -ﬂhtpakig methylbenzylam| e)
DVBL[gﬂﬁidﬂﬁzL"ylrﬁeﬂm)BWé' C aCI d

ro g 5:?1 g gné/ rglcglrl?@% | nb%gcﬂ.,)( b].loro g]met%y[b%nzwamlcri]g)

30 py 6+(piddines- 9inﬁetb§\h)é1mdﬁlll c acid

© b SRR MR o)

py [3-t4-tetkylpiperazinep) Liaxosthyilbenzylamide},

s T A SR SRt el ercarice

mﬁ)éplzo B éﬂ#B@a@etf@w&b%zy amide
35 4 E%@n@;@?ﬁ)ﬁi‘ggﬂ@iﬁ& ia'éléQt—it—MieﬂlﬁﬁlE‘é/lbhﬁ‘lﬁﬁﬁéthoxybenzyiamide)
Hhidhe Smetidheriaianicehe o
py@mittink-4| 6+0aospitoadid - -ﬂu@*o—-ﬁd‘zyéthﬂbbpltylanmmd e]

({é([? (@ g*@?ﬁﬁb%&&%ﬁwﬁ%@?wd&]y| met hyl ) car banoy!

] pyrimdine- 4-carbonyl}am no)acetic acid nethyl -
ester, pyrimdine-4,6-carboxylic acid
4-1 (2, 3-di hydr obenzof ur an-5-yl net hyI ) am de]

py
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6-[(2-nmethyl -1 Himdazol -4-yl rrethyl)amde]

S rim di ne-4, 6-carboxylic acid

4-1(2, 3-di hydr obenzof uran- 5-yl net hyl ) ani de]

6- [(2 pyrid in-2-ylethyl )amdge],

pyri m di ne- 4d6 car boxylic aci I ;

4- . . an- 5- ] .

6. ﬁ%@%—?é&aﬁyﬁﬁ)@ﬁ& LAY oGt SRERH AR ae)
35644 (Zainerptelin; Byletmtearpbmoyboiethyllbenzylamide},

g t ﬁmg %Jﬂ%&PS}%i%%%q%%ggﬁ%fﬁxﬁ:aﬂém%%ﬁﬂe}hy]ﬁéﬁ%mlde)
py'[);((‘i‘n Iap;;éﬁ;ndé gbﬁbés[«lﬁm%eét)ac. d . el

4- byrinidi srsRaRlabidt b Fitioro-B-m tanfigefle
o R an 15 2

4-

yranidirdi- m;ﬁcbarbemm[abidhcm&mdm-@ mbﬂ‘gﬂﬂeﬁz}/}an&iﬁe)ﬂe]

” ﬁ"m PRl A S am R

4 FPS(I’RU@rm%ﬁemoax@nxwlfwad45@mnmdxyb¢anylma]de)@—[(pmdm—
g d 3yﬁn§(h¥'g i hyI )ami de], 5

rem ='di car boxyl i c acid o
4 mﬂmlﬁlr@rﬁﬁacafbwls ¢t(@rmeépxybenzylamide) 6-({[(pyridin-

6-4 4ihethy rBﬁhﬁ)Vl]ﬁ@ﬂWl}]éMlH&) dobenzyl amide ),

Zyéilglm ' ﬂ%ﬁébc‘é:}qg a(oy)g 4'@?[ ﬁcblgrqu(gidm-&yimethyl)carbamoyl]—
pi pethiytlanddd)-8:¢3- hm‘ltxd)xywmzylaaﬁﬂdp]

DS ST G A b

6- @ﬁ{@me@pr@nrzwmemybmrbarr;ay)]tr@fw}amdah]

y[{ﬁ'—(ﬁ@(‘SQﬁﬁﬂ}gﬁg@éﬁ@ﬂ%?Péﬁb&l)eﬁlrﬁlc‘qn? 4—carborgr %ammo}methyl)-
6 P WHC%")b@ﬁSV%MQZFﬁﬁEUWI estebonyl ) benzyl ani de] ,
o L“@ﬂ%m?ﬁ?ﬁ;ﬁw)%z":'ﬁgd,a"ﬁ**-Ca{,%%f;wagz:r%met*‘V'>-
he 15
p),[m(l{fse(eneemo&yblewmwimql pyrirdidine-4-carbonyl]lamino}methyl)-
s ALK IREIAR H5RE. 1 Yarbonyl ) benzy! ani de]
ymll' mldlﬂeetl B-a@r mwcwq/m(a chdora-4-fluorobenzylamide)
4-
éfﬁ{i Hﬁrﬂy[o gﬁ?%ﬁ? ?gﬁﬁzﬂ%m bon$/l ) benzyl am de]
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in formula I and Y is hal ogen, hyoﬂpxyl or
Cl- C4-al koxy or, together wth the carbonyl group,
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prophylaxes and therapy of diseases in whose course an increase in the
activity of matrix metalloproteinase 13 is involved.

25
The term “halogen” is understood as meaning fluorine, chlorine, bromine or
jodine.
- The term “alkyl” is understood as meaning, in the widest possible sense,
hydrocarbon radicals whose carbon chain is straight-chain or branched or
30 which are composed of cyclic hydrocarbon groups or of combinations of
linear and cyclic groups. For example, linear and branched hydrocarbon
radicals can be methyl, ethyl, propyl, i-propyl, butyl, tert-butyl, pentyl or
hexyl, while cyclic groups can be cyclopropyl, cyclobutyl, cyclopentyl or
cyclohexyl and a combination of linear and cyclic radicals can be
35  cyclopropylmethyl, -cyclobutylmethyl or cyclopentylmethyl. However, alkyl
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30 heterocyclic ring system, Het contains 3, 4, 5, 6, 7, 8, 9, or 10 ring atoms.
The monocyclic ring system can be a 3-, 4-, 5-, 6- or 7-membered ring. In
the bicyclic Het, two rings can be linked to each other, with it being possible
for one of the rings to be a 5-membered or 6-membered heterocyclic ring
and the other to be a 5- or 6-membered heterocyclic or carbocyclic ring. A

35  bicyclic Het group can be composed, for example, of 8, 9 or 10 ring atoms.
Het comprises saturated heterocyclic ring systems which do not possess
any double bond in the rings and also unsaturated heterocyclic ring

- systems, including monounsaturated and polyunsaturated heterocyclic ring
systems, which possess one or more double bonds and form a stable ring
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Wﬁlc}l result from the listed heterocycles by the latter being linked to, or
fused with, a carbocyclic ring, for example benzo fused, cyclopenta fused,
cyclohexa fused or cyclohepta fused derivatives of these heterocycles.
Suitable nitrogen heterocycles can also be present as N-oxides or as
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The starting conpounds of the formula (I11) are

obt ai ned, for exanple, by wusing nethods which are
known fromthe literature to convert pyrimdine 20
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contai n al cohol or am ne functions can al so be
converted into the 25 correspondi ng esters or am des
usi ng appropriately activated or optionally
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30 connective tissue such as col | agenoses, periodont al
di seases, wound healing disturbances and chronic

di seases of the | oconotory apparatus, such as

i nflammat ory, i mmunol ogical | y,fdeternined or

met abol i sm det er m ned, acut e3and chronic art hritides,

e RS oo R 2o cBO%, o7 MALLER G R ER e, such s
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pr Odermpernd phthenigraula 1k gr a C%ﬂwcgpfr?@tforr@a@t ﬁ/f@ b can
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roug on 10r My,
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cose or I cular corn
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25 the aAvees YEWQM'FFP e@dﬁpt'%%lﬂﬂﬂ@o% di%ﬁ‘lﬁ@ﬁfCéNaBHzr, or eise
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hanol ro )| or glycero in addition,
@1 %@mﬂ% ré)‘ﬁl?@ﬁnas sol utions of glucose or
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L B S BPYEE. o BRLAF Lo RePBI QR Y ASence of
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geNaleraeyclictAP RS, SHEl lﬁsoglealgy{arqrgﬁolm.wgpr%gr quinoline, or
35 angizmdyl@ithescget able  oils, such as cod liver oil,

sunf | ovver oi |, peanut oil or sesane seed oil,

pol yet hyl ene glycol and sol vents such as sterile water

anwhereappdopriater the products, in particular the compound of the formula

iVa or IVb, can be worked up, for example, by extraction or
chromatography, e.g. through silica gel. The isolated product can be



pol yhydri c al cohols, such as glycerol. 42 The
conpounds of the formula | are preferably prepared as
pharmaceutical preparations and adm nistered in
dosage units, with each unit containing a defined
dose of the compound of the ffnula | as the active
constltu 5 For this purpose, the conpounds of the
{ orSRYHaIZed ANGOWRBNR PRIDBIBE, reacied yithra geisahle geid toogive a
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- CqShdiBNIFdnic abid dralsEBitiy acidohenyl ] acetate 20 a) Met hyl
6- (4- f 1 uoro- 3- et hyl benzyl car banoyl ) pyri ndi ne- 4- car box

y- late 8.81 g (0.045 nol) of dinethyl
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6. ) - -3 .
ool i R 1P can b, SyfiheelRin (Saif: (¢ 40 Grghnikum,
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eth ace% %@ qae organi ¢ phase’ was washe
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0. fpuldidd p.28RR inltAe n@bth@ds(ﬁW) After filtering,
and evaporating the solvent in vacuo, the residue was

stirred 30 up in isopropanol. This resulted in 8.75 ¢
ofThe cfarting campdundssofsihlg forineth (Moafeuobiaéred;, dac ekample, by

t .
s HR I IS Bl s smenprgone
S-digarpoxglicy ;aeid ( mtgzthﬁﬂ JOIHRS mg pyrlmldlne-4 6-d|carbonyl
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25 sdb\Mer micomamlst such abrmefand corpethanal, ot give dhe. cotsponding
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The pyrimidine-4,6-dicarboxylic acid is prepared using methods known
from the literature, for example by oxidizing 4,6-dimethylpyrimidine which,

36 for its part, can be obtained, for example, by the catalytic hydrogenation of
commercially available 2-mercapto-4,6-dimethylpyrimidine.

10

20

Insofar as compounds of the formula | permit diastereoisomeric or
enantiomeric forms and accrue as their mixtures in the synthesis which is



was filtered and evaporated. This resulted in 0.42 ¢
(82% of ethyl (4- am nonethyl phenyl)acetate. NS
(ES'): mle = 194.11 d) Ethyl

[4-({[6-(4-fluoro-3-nethyl benzyl car banmoyl ) pyri m di ne- 4
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15 | eV ns, Suiie bates T tyefies Gy HoE.D 10 alineTihe more
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pyﬁEdFRox enzy rgir%ﬁﬁéril%ﬂmg gﬁﬁa ssofn% éamds Fo ?T?nve{sely chiral

t e@araﬁyﬂmmd%ﬁan bgfeasverier dntoithe amides usingpearpaxdrirgiected
of efatiori@icily Oﬁﬁmﬁf—"ahﬂdsoﬁr flto thet &r%@d@a\‘@ir@(bﬁﬁal esters
wer e added an reacthfya rrl3 was i %{ %)fc id
at Ysihg EFI%‘HPW&G‘B@ BiPHF® YEFOXY Cﬂg%ﬂxg"c A Snﬁ‘f F‘Na acid.
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u y t

G RcBIRAN PR o2 b RIS Pl g pomers
acbytha didsieredmars2 evhichyacoewguesentobeint separateddyi means of
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that, using suitable methods to once again eliminate the entrained chiral

35 molecuie moiety.

Acidic or basic products of the compound of the formula | may be present
in the form of their salts or in free form. Preference is given to
pharmacologically tolerated salts, e.g. alkali metal salts or alkaline earth



30 connection with this,
6- ( 3- net hoxybenzyl car banoyl ) pyri m di ne- 4- car boxylic 45
acid crystallized out in the formof pale yellow
crystals, which were filtered off. This resulted in
19 g (66.2 mml) of 6-(3-net h‘b@(ybenzyl carbanmoyl )- 5
yrlmdlne4carboxllc aci d i el 75%? th on’}( 11\/5
(Eg:.gtai RelEs orzlqurgg g5ld%tlw1ro romides, sulfates, sulfates, all
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- am [ no%%rret Eél)benzoate 10 4.3 g of
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1 Im¥tﬂ§ i 25§ %uhgglc for the’ E)Pop axis an ﬁ%e(rapy o:? all tﬁosc}; diseases

4 i Whoé8 chhideoary rngsdeciartha motivihyoof matriki metatlopeotbinage 13 is
] ami n?‘} nmet hyl ) benzoic acid 6.6 g of the nethyl ester
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25t etrahydrofuran, after which 36 m (2.4 equival ents)

of Iﬁt% ¢ M04idk §é)§ Uﬁhadef c\jlvaiér[@hé‘ﬁoé“y%lﬂi“ Q:ﬁs adﬁ%ﬁ as

e reac Ion mX tirrred hOUfS
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Afte dded, the m x
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(1 PRlBBAWHIRst gf TSAMPR FPtera  THOYA A0 JeiOqfeiisSasts™ of the
30f i Icbnagetiveatisase dsudhe ciswicblageroseq) quriodontil odiseases; wound

ac ripne SisthfiicaSatd Bt s 2iSSs' & Ht Beonillor gpparates,
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4- (j{szieef deEfféy %ﬁ?f%bﬁﬁf@%ﬁ&igw'aﬁ ﬁ’ﬁprés myalgias and
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3542%tg3ddr. 10 d) Pyrim di ne-4, 6-di carboxylic acid

4- (4-di et hyl car banoyl benzyl ani de)

The pharmaceuticals according to the invention can be administered by
subcutaneous, intraarticular, intraperitoneal or intravenous injection.



6- (3 nmet hoxybenzyl am de) 420 ng of

4- ({[ 6- ( 3- met hoxybenzyl car banoyl ) pyri ndi ne- 4- car bonyl ]

am no}- nethyl)benzoic acid fromc) were dissolved in

5 mM of absolute N, N-dinethylformam de, after which

115 | of diethyl anine, 361 ng#bf 15
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while stirring, and the reaction mxture was stirred
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holhs. ingéntkan atdre reletelsi fogauprocede foo praehicingaa pharmaceutical,
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polyethylene glycol and solvents such as sterile water and monohydric or
polyhydric alcohols, such as glycerol.
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After filtering, and evaporating the solvent in vacuo, the residue was stirred
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to further reaction without any further purification. |
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After the reaction product had been filtered off,

washed with a little water and dried, 5.4 g (12.5

nmol ) of a colorless solid product were obtained,

with this product being further reacted directly to

give 117d; yield: 89%of th y. 15 M5 (ESA): 433.2
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lithium hydroxide were added and the reaction mixture was then stirred at
25 room temperature for 18 hours.

The maijority of the solvent employed was then distilled off under reduced
pressure and insoluble by-products were filtered off from the residue; the
filtrate was then acidified with a 20% aqueous solution of citric acid. In
30  connection with this, 6-(3-methoxybenzylcarbamoyl)pyrimidine-4-carboxylic
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acid crystallized out in the form of pale yellow crystals, which were filtered
off. '

This resulted in 19g (66.2 mmol) of 6-(3-methoxybenzylcarbamoyl)-
pyrimidine-4-carboxylic acid (yield 75% of theory; MS (ES™): m/e = 287.8)

b} Methyl 4-({{6-(3-methoxybenzylcarbamoyl)pyrimdine-4-carbonyl]-
amino}methyl)benzoate

43g of 6-(3-methoxybenzylcarbamoyl)pyrimidine-4-carboxylic  acid
(15mmol) from a) were dissolved in 50ml of absolute
N,N-dimethylformamide, after which 3.3 g (16.5 mmol) of methyl 4-(amino-
methyl)benzoate hydrochloride, 5.4 g (16.5 mmol) of O-[(cyanoethoxy-
carbonylmethylene)amino]-N,N,N’,N’-tetramethyluronium tetrafluoroborate
(TOTU) and 4.6 ml of triethylamine (33 mmol) were added consecutively, at
0°C and while stirring. The reaction mixture was stirred at 0°C for 1 hour
and then stirred at room temperature for 12 hours.

For the working up, the solvent was distilled off under reduced pressure
and the residue was taken up in 100 ml of dichloromethane. The organic
phase was washed with 100 mi of a saturated aqueous solution of sodium
hydrogen carbonate and then washed three times with in each case 100 mi
of water. After the organic phase had been dried with Na2S04, the solvent
was distilied off under reduced pressure. The oily residue was triturated
with a little diethyl ether, during which colorless crystals crystallized out.
After the reaction product had been filtered off and washed with n-pentane,
6.6g of methyl 4-({[6-(3-methoxybenzylcarbamoyl)pyrimidine-4-
carbonyllamino}methyl)benzoate (pale yeliow crystals) were obtained.
According to LC-MS analysis, the purity of the reaction product is 88% (MS
(ES™): m/e = 435.2).

c) 4-({[6-(3-Methoxybenzylcarbamoyl)pyrimidine-4-carbonyl]Jamino}-
methyl)benzoic acid

6.6 g of the methyl ester prepared in b) were dissolved in 100 ml of

tetrahydrofuran, after which 36 ml (2.4 equivalents) of a 1 molar solution of

lithium hydroxide were added and the reaction mixture was then stirred for

4 hours while refluxing the solvent. '
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After that, the solvent was distilled off under reduced pressure. After 50 ml
of water had been added, the mixture was filtered through Celite® filter aid
and the filirate was acidified with 2 n aqueous hydrochloric acid. The
reaction product precipitated out on acidification and was filtered off.

This resulted in 3.05 g of 4-({[6-(3-methoxybenzylcarbamoyl)pyrimidine-4-
carbonyllamino}methyl)benzoic acid, pale yellow crystals [yield 48% of
theory; MS (ES™): m/e = 421.31]

d) Pyrimidine-4,6-dicarboxylic acid 4-(4-diethylcarbamoylbenzylamide)
6-(3-methoxybenzylamide)

420 mg of 4-({[6-(3-methoxybenzyicarbamoyl)pyrimdine-4-carbonyllamino}-
methyhbenzoic acid from ¢) were dissolved in 5ml of absolute
N,N-dimethylformamide, after which 115 pl of diethylamine, 361 mg of
O-[{cyanoethoxycarbonylmethylene)amino]-N,N,N’,N'-tetramethyluronium
tetrafluoroborate (TOTU) and 153 ul of triethylamine were added
consecutively, at 0°C and while stirring, and the reaction mixture was
stirred at 0°C for 1 hour and then at room temperature for 12 hours.

For the working up, the solvent was distilled off under reduced pressure
and the residue was taken up in 100 ml of dichloromethane. The organic
phase was washed with 30 ml of a saturated aqueous solution of sodium
hydrogen carbonate and then washed three times with in each case 30 ml
of water. After the organic phase had been dried with NasS0y4, the solvent
was distilled off under reduced pressure. The oily residue was purified by
column chromatography on silica gel (40-63yu) using ethyl
acetate/n-heptane, mixing ratio 2:1, as the mobile phase. After the solvent
had been distilled off, an oily residue was obtained, with this residue slowly
crystallizing after a little diethyl ether had been added.

This resulted in 270 mg of pyrimidine-4,6-dicarboxylic acid 4-(4-diethyl-
carbamoylbenzylamide) 6-(3-methoxybenzylamide), colorless crystals
(vield 57% of theory [MS (ES™): m/e = 476.40]).

Example 62 .
Pyrimidine-4,6-dicarboxylic acid  4-[(2,3-dihydrobenzofuran-5-ylmethyl)-
amide] 6-{(pyridin-4-ylmethyl)amide]
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a) Synthesizing 6-[(pyridin-4-yimethyl)carbamoyl]pyrimidine-4-carboxylic
acid

9.7 g (35.7 mmol} of methyl 6-[(pyridin-4-ylmethyl)carbamoyl]pyrimidine-4-
carboxylate (prepared by reacting dimethyl pyrimidine-4,6-dicarboxylate
with pyridin-4-yimethylamine) were dissolved in 80 mi of tetrahydrofuran
and 40 ml of water, after which 40 ml of a 1 molar aqueous solution of
NaOH were added and the reaction mixture was subsequently stirred at
room temperature for 2 hours.

For the working-up, the reaction mixture was concentrated down, on a
rotary evaporator and under reduced pressure, to half the original volume.
The residue was then acidified with 22 ml of an aqueous 2 N solution of
hydrochloric acid and the reaction mixture was concentrated down to
dryness on the rotary evaporator.

This resulted in 12.2 g of a colorless solid product, which was further
reacted directly as described in 62 b).

b) Pyrimidin-4,6-dicarboxylic acid 4-[(2,3-dihydrobenzofuran-5-
yimethyl)amide] 6-[(pyridin-4-ylmethyl)amide]

12.2 g of the compound prepared under 62a) were dissolved in 150 ml of
absolute DMF, after which 6.63 g (35.7 mmol) of 5-aminomethyl-2,3-
dihydrobenzofuran hydrochloride, 11.7 g (35.7 mmol} of O-[(cyano-
ethoxycarbonylmethyleneYaminol-N,N,N’,N’-tetramethyluronium tetrafluoro-
borate (TOTU) and 20 mi of triethylamine were added consecutively while
the mixture was being stired at 0°C. After the addition had been
completed, the reaction mixture was stirred at 0°C for 1 hour and at room
temperature for 4 hours.

For the working-up, the solvent was distilled off under reduced pressure
and the residue was taken up in 200 m! of dichloromethane. The organic
phase was then washed twice with a saturated aqueous solution of sodium
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hydrogen carbonate and once with water and then dried with sodium
sulfate; the solvent was then removed under reduced pressure on a rotary
evaporator. The reaction product, which accrued as an oily residue,
crystallized out in the form of pink crystals after a little diethyl ether had
been added. In order to purify it further, it was recrystallized twice from in
each case 200 ml of isopropanol.

This resulted in 10g (25.6 mmol) of pyrimidine-4,6-dicarboxylic acid
4-[(2,3-dihydrobenzofuran-5-ylmethyl)amide] 6-[(pyridin-4-ylmethyl)amide]
(yield 72 % of theory, based on both reaction steps; MS (ES™): 380.08)

"H-NMR (400 MHz, dg-DMSO): & = 3.13 (t, J = 8.6 Hz,2H), 4.42 (d, J = 6.4
Hz, 2H), 4.48 (t, J = 8.6 Hz, 2 H), 4.54 (d, J = 6.4 Hz, 2 H), 6.69 (d, J = 8
Hz, 1 H), 7.07 (m, 1 H), 7.22 (m, 1 H), 7.31 (m, 2 H), 8.46 (m, 1 H), 8.50 (m
2 H), 9.47 (m, 1 H), 9.58 (t, J = 6.4 Hz, 1 H), 9.80 (t, J = 6.4 Hz, 1 H)

Example 117
Pyrimidine-4,6-dicarboxylic acid 4-[(2,3-dihydrobenzofuran-5-ylmethyl)-

-amide] 6-[4-(morpholine-4-carbonyl)benzylamide]

a) Synthesizing 6-[(2,3-dihydrobenzofuran-5-ylmethyl)carbamoyl}-
pyrimidine-4-carboxylic acid

16.1g (51 mmol) of methyl 6-[(2,3-dihydrobenzofuran-5-yimethyl)-
carbamoyl]pyrimidine-4-carboxylate (prepared by reacting dimethyl
pyrimidin-4,6-dicarboxylate with 5-aminomethyl-2,3-dihydrobenzofuran)
were dissolved in 150 ml of tetrahydrofuran, after which 62 ml of a 1 molar
aqueous solution of LIOH were added and the reaction mixture was then
stirred at room temperature for 2 hours.

For the working-up, the reaction mixture was concentrated under reduced
pressure on a rotary evaporator. The crude preduct was then taken up in
100 ml of water and, after active charcoal had been added, this solution
was filtered through a Celite® clarifying layer. The resulting mother liquor
was then acidified by adding a 2 N solution of aqueous HCI, in connection
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with which the reaction product slowly precipitated out in the form of
colorless crystals.

After the reaction product had been filtered off and dried, 8.3 g (27 mmol)
of a colorless solid product were obtained, with this product then being
further reacted direcily to give 117b; yield 53% of theory.

MS (ES™): 300.1

b) Synthesizing methyl 4-[({6-[(2,3-dihydrobenzofuran-5-yimethyl)-
carbamoyl]pyrimidine-4-carbonyllamino)methyllbenzoate

4.7 g (15.7 mmol) of the compound prepared under a) were dissolved in
30 ml of absolute DMF, after which 3.5 g (17.3 mmol) of methyl 4-amino-
methylbenzoate, 5.7 g (17.3 mmol) of O-[(cyanoethoxycarbonylmethylene)-
amino]-N,N,N’,N’-tetramethyluronium tetrafluoroborate (TOTU) and 4.8 m!
of triethylamine were added consecuiively while the mixiure was being
stirred at 0°C. After the addition had been completed, the reaction mixture
was stirred at 0°C for 1 hour and at room temperature for 8 hours.

For the working-up, the solvent was distilled off under reduced pressure
and the residue was taken up in 100 mi of dichloromethane. The organic
phase was then washed twice with a saturated aqueous solution of sodium
hydrogen carbonate and once with water and then dried with sodium
sulfate; the solvent was then removed under reduced pressure on a rotary
evaporator. The reaction product, which accrued as an oily residue,
crystallized in the form of pale yellow crystals after a little diethyl ether had
been added.

This resulted in 6.8 (15.2 mmol) of methyl 4-[({6-[(2,3-dihydrobenzofuran-5-
ylmethyl)carbamoyl]pyrimidine-4-carbonyl}amino)methyllbenzoate, yield
97% of theory.

MS (ES™): 447.1

c) 4-[({6-](2,3-dihydrobenzofuran-5-ylmethyl)carbamoyllpyrimidine-4-
carbonyl}amino)methyl]benzoic acid

6.28g (14 mmol) of methyl 4-[({6-[(2,3-dihydrobenzofuran-5-ylmethyl)-
carbamoyl]pyrimidine-4-carbonyl}lamino)methyllbenzoate (see 117b)
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were suspended in 150 ml of tetrahydrofuran and 70 ml of water, after
which 16.9 ml of a 1N aqueous solution of NaOH were added and the
reaction mixture was then stirred at room temperature for 24 hours.

For the working-up, the reaction mixture was concentrated down, on a
rotary evaporator and under reduced pressure, to a volume of approx.
50 ml, after which 100 mi of ice water were added. The mixture was then
acidified with a 2N aqueous solution of HCI, in connection with which the
reaction product precipitated out in the form of pale yellow crystals.

After the reaction product had been filtered off, washed with a little water
and dried, 5.4 g (12.5 mmol) of a colorless solid product were obtained,
with this product being further reacted directly to give 117d; yield: 89% of
theory.

MS (ES™): 433.2

H-NMR (400 MHz, de-DMSO): 8 = 3.13 (t, J = 8.7 Hz, 2 H), 4.43 (d, J = 6.1
Hz, 2 H), 4.48 (t, J = 8.7 Hz, 2 H), 4.59 (d, J = 6.3 Hz, 2 H), 6.69 (d, J = 8.1
Hz, 1 H), 7.07 (m, 1 H), 7.22 (m, 1 H), 7.44 (m, 2 H), 7.88 (m, 1 H), 7.90
(m, 1 H), 8.47 (d, J=1.5Hz, 1 H),9.46 (d, J = 1.3 Hz, 1 H), 9.56 (t, J =6.3
Hz, 1 H), 9.76 (t, J = 6.3 Hz, 1 H), 12.90 (brs, 1H)

d) Pyrimidine-4,6-dicarboxylic acid 4-[(2,3-dihydrobenzofuran-5-ylmethyl)-
amide] 6-[4-(morpholine-4-carbonyl)benzylamide]

432 mg (1 mmol) of the compound prepared under c¢) were dissolved in
5 ml of absolute DMF after which 96 ul (1.1 mmol) of morpholine, 361 mg
(1.1 mmol) of O-[(cyanoethoxycarbonylmethylene)amino]-N,N,N’,N'-
tetramethyluronium tetrafluoroborate (TOTU) and 155 pl of triethylamine
were added consecutively while the mixture was being stirred at 0°C. After
the addition had been completed, the reaction mixture was stirred at 0°C
for 1 hour and at room temperature for 8 hours.

For the working-up, the solvent was distilled off under reduced pressure
and the residue was taken up in 30 ml of dichloromethane. The organic
phase was then washed twice with a saturated aqueous solution of sodium
hydrogen carbonate and once with water and dried with sodium sulfate; the
solvent was then removed under reduced pressure on a rotary evaporator.
The crude product, which accrued as an oily residue, was purified by
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means of chromatography on silica gel (40-63 y; mobile phase: ethyl
acetate/methanol = 20/1). After the mobile phase had been removed by
distilling under reduced pressure, an oily reaction product was oblained,
with this reaction product crystallizing out in the form of colorless crystals

afier diethyl ether had been added.

340 mg (068 mmol) of colorless crystals were obtained, yield 68% of
theory.
MS (ES™): 502.27

"H-NMR (500 MHz, de-DMSO): & = 2.60 (m, 2 H), 3.4 — 3.6 (br m, 8 H),
4.42 (d, J = 6.5 Hz, 2 H), 4.48 (t, J = 8.6 Hz, 2 H), 4.56 (d, J = 6.5 Hz, 2 H),
6.68 (d, J = 8.3 Hz, 1 H), 7.07 (d, J = 8.5 Hz, 1 H), 7.22 (s, 1 H), 7.88 (m, 4
H), 8.46 (m, 1 H), 9.46 (m, 1 H), 9.57 {t, J = 6.5 Hz, 1 H), 9.75 (t, J = 6.5
Hz, 1 H)

The following compounds were prepared in a comparable manner.
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Pharmacological examples
Determining the enzyme activity of the catalytic domain of human
collagenase 3 (MMP-13).

This protein is obtained as an inactive proenzyme from INVITEK, Berlin
(Catalogue No. 30 100 803). Activating the proenzyme:

2 parts by volume of proenzyme are incubated with 1 part by volume of
APMA solution at 37°C for 1.5 hours. The APMA solution is prepared from
a 10 mmol/L solution of p-aminophenylmercuric acetate in 0.1 mmol/L
NaOH by diluting with- 3 parts by volume of tris/HCI buffer, pH 7.5 (see
below). The pH is adjusted to between 7.0 and 7.5 by adding 1 mmol/L
HCI. After the enzyme has been activated, it is diluted to a concentration of
1.67 pg/ml using the tris/HCI buffer.

In order to measure the enzyme activity, 10 uL of enzyme solution are
incubated for 15 minutes with 10 pL of a 3% (v/v) buffered solution of
dimethyl sulfoxide (reaction 1). In order to measure the enzyme inhibitor
activity, 10 ul. of enzyme solution are incubated with 10 puL of a 3% (v/v)
buffered solution of dimethyl sulfoxide containing the enzyme inhibitor
(reaction 2).

In the case of both reaction 1 and reaction 2, the enzyme reaction is
monitored by fluorescence spectroscopy (328 nm (extinction)/393 nm
(emission)) after adding 10 uL of a 3% (v/v) aqueous solution of dimethyl
sulfoxide containing 0.75 mmol of the substrate/L.

The enzyme activity is depicted as increase in extinction/minute.

The effect of the inhibitor is calculated as a percentage inhibition using the
following formula:

% inhibition = 100 — [(increase in extinction/minute in reaction 2)/(increase
in extinction/minute in reaction 1) x 100].

The ICsg, i.e. the inhibitor concentration which is required for inhibiting the
enzyme activity by 50%, is determined graphically by plotting the
percentage inhibitions at different inhibitor concentrations.

The buffer solution contains 0.05% Brij (Sigma, Deisenhofen, Germany)
and
0.1 mol of tris/HC/L, 0.1 mol of NaClI/L and 0.01 mol of CaClo/L (pH = 7.5).

The enzyme solution contains 1.67 ug of the enzyme domain/mL.
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/'L HCl. After the enzyme has
is diluted to a concentration of

1. 4bleaty/ M usi ng the tris/HCl buffer. 15 In order to

10 L of enzyne sol ution

are—+heubatedfor -15—m-putes wth 10 L of a 3% (\/\)
buFf‘ere Qt i o#xof dCsat hy! Bl f lox 1h® (reaction i 50
| NampRer \ivib {5 R SwipRe t ymempidi P Aas13 acdrhmbt Y,
gl of enzynemseJl uti or hgl?@q?ncubat ed W|th131) L of %)913
( bufriéy ed sol uti o(lmM:)f di met hy|l &Wf oxi de (nM)
C( ng—theTenzymgsgnhibi 20=~reactd 213
the casie of bofh reag t2‘|50n 1 agr?d reaction 2 Jtgene nzz'xs;rre
redcti ogdi s m3?14tore=80by f| 188 escefde spe:1270500:13/3
(:‘68 AnsGexthe un)/ I 3—mm-etm SSI “ﬂ)) atH-er—adti 6
10" pL of "a 3% #? aageous SOl ut i or of di yl “Séjs
syiB8 oxidé cont 1753 ng 3475 m10101_of tize substt2gt e/ Li22The
er‘l_’”IIC L9 | VI L J U\ \"aspepwv a2S : nCIr Dgse : n
RS HEAVRINR £ R DR Lo By A TR )
cadf£ul atpeg as ‘mpercest age 1 ogbi ti1jap usi ng13ge |20
fo"o‘vﬂvér‘?g—f—ox—m —30 % inhibition = 100 -{I({increase |
i 1O%xt it i on/ t8ut e [P r eacki®8n 2) 5(0i ncreasd i n|40
exgz nctiigon/ m nig®x 1 n|geactiomd)” X [H80]" 138 50

64 |10 84 32 114 50 139 10

65 15 85 35 115 20 144

66 10 86 2.5 117 8 147

67 15 87 24 118 2.4 150 80

68 22 88 33 119 35 151 9

69 32 89 18 121 30 153 15

70 24 93 20 122 43 154 22

71 9 94 20 125 4 158 4

72 10

Determining the enzyme activity of the catalytic domain of human
neutrophil collagenase (MMP-8) and of human Stromelysin (MMP-3).

The [lacuna] enzymes human neutrophil collagenase and human
Stromelysin, prepared as active catalytic domains, were carried out as
described in Weithmann et al Inflamm Res, 46 (1997), pages 246-252. The
measurement of the enzyme activity, and the determination of the inhibitory



The 1C50, i.e. the inhibitor concentration which is
required for inhibiting the enzyne activity by 50%

is determ ned graphically by plotting the percentage
inhibitions at different inhibitor concentrations. 35

The buffer solution contains 0:05%Brij (Sigm

Dei senhof en,. r many and 0.1 mol.of tris/HCI/L,. Q.1

TP TSR RachipGrs o dhe rigiovgie Shisf e 8y egrriedrhut as
endgsaribed|inthatrpubliodttoms 1. 67 g of the enzyne

domai n/ mL.. 74 The substrate solution contains 0.75

mmol /L of the fluorogenic substrate (7-nethoxycou )
maWWhenddstierminieg purmnongwensill gollaganasg angd hungan Stromelysin,
i nj s ke e i3 fi-B A [ | -
(BQ%E%“SE%+%SePSS%®°&f%%§g@% AAhPIER M Shch e e 1C50
{ h¥alkigs f more-taan d0: 005 oM seeompespds,are tagrpfere. virtually
| CafthanPacivias régands b ingmivie\dBhkg sanpl eMVP13

(nM(nM (nM(nM 34732596501262. 3 413743098201273. 3
6207570995012860 361075a34101212922 393076231052313520
442007831064013620 622082301095013740 6398351124513850
6410843. 21145013910 6515853. 5115201449

6610862. 511781473 671587241182. 415080

68228833119351519 693289181213015315

702493201224315422 719942012541584 7210



10 Determ ning the enzynme activity of the catalytic
domai n of human neutrophil coll agenase (MW-8) and of
human Stromel ysin (MW-3). The [lacuna] enzynes hunman

ne [ agenase and h n Stronely
prggg%@§4g§ﬁgb?ive catal ytic mai ns, éééﬁﬂﬁp%ﬁp%ﬁﬂ1515
as 15 described in Withmann et al Ianann1Res, 46
(1Paent clxpes 246-252. The neasurenent of the enzyne
activity, and the determ nation of the inhibitory 75
effect of inhibitors on the enzyne activity, were also
caflri edAcompaunddefdbeifbrmaulah t hat publication. Wen
det erm ni ng human neutrophil coll agenase and hunan
Stronel ysin, 5 the conpounds described in the above
exanpl es in each ca
000 nM These ﬁqnpo reit hexefole wigrtually
wi thout activity i Nhi J
2004/ 041788 76 PCELEP&QO3K011515 ent clains 1. A
conpound of the formula™ ry- R¥ NPo) R2 5 10 15 20

5R4 and/or all the stereoisoneric fowans of the conpound
of the formula | and/or mxtures of these forns in
any ratio, and/or a physiol ogicall tolerated salt of
the conpedfatabthe stereeispmesiciiommef tiencarspoune of thecfompula |

R1C'15 ngﬁdllﬁg ?r'ﬂxl%?@é’fbpfhésglfoﬁﬁ% ﬁ'a'ggtra%lgtzal'&&/or a physiologically
t\(NI ce Oeolergrﬁ\é{e%alwfﬁ%g C%Bour{dsofstﬁe orlmu a? whgrrc]a?n
101 (Cl C6) - al kyl - O (C6-C14) -aryl,
(R8)-C(O -0 (Cl1-C6)-al kyl, in which
R8 |s |§§ y%F%%éeﬁs\latom ii) -(Cl-C6)-al kyl, in which
al kyl Tunsigydregareatont or s{ibste)-atkytl, once, twice or

thr ee t ges,, W?Q%‘é} \Mta}&%c%m% sogpﬁétftu@ﬁ “dde; twice or

C(O) NI—l-O—|thl‘$@EmﬂS mlogen or iii) OH 25 3.
15 - (C(O) N( R9) 1 ( RLO)(C{-CaMRIKYRORE 2044 )B§1,ar e i denti cal

2. —(Cp-Ceg)-alkyl-N(R8)-C(0O)-O-(C4-Cg)-alkyl, in which
R8 is
i) hydrogen atom
i) —(C1-Ceg)-alkyl, in which alkyl is unsubstituted or
20 _ substituted, once, twice or three times,
independently of each other, by -NH», -CN, —OH,
-C(0)-0OH, —C(0)-O—(C1-Cg)-alkyl, -C(O)-NH-OH,
NO» or halogen, or
iii) OH,
25 . 3. —(C(O)-N(R9)-(R10), in which RS and R10 are identical
or different and are, independently of each other,
i) hydrogen atom or
i) -(C4-Cg)-alkyl, or
R9 and R10 form, together with the nitrogen atom to
30 ' which they are bonded, a 5-, 6- or 7-membered
saturated ring, where a heteroatom from the series
oxygen, sulfur and nitrogen can also replace one or
- two further carbon atoms and, in the case of nitrogen,
the nitrogen atoms can, independently of each other,
35 be unsubstituted or substituted by (C1-Cg)-alkyl,




or different and are, independently of each other, i)
hydrogen atomor ii) -(Cl-C6)-al kyl, or RO and R10

form together with the nitrogen atomto which they

are bonded, a 5-, 6- or 7-ne red saturated ring,

where a heteroatomfromthe series oxygen, sulfur and -
nitrogen cangal so f r

atonms and, |n "t he @C,Zagg?@ear&f‘?r} gyhé%ﬁ %I yghﬂ%&u&@ BﬂEe twice
atoms can, indepeed¥neefinss, e'sdelpeodaeﬂy of g¢ach other, by
‘unsubstituted or stit k

15 20 25 30 35 4. S'% cﬁ%ﬁ é"‘?mk?pé(@ﬁb Re! g{rvh@sﬁg his the
substituted, once, tW| c@b%?mﬁﬁﬂ@@e‘ﬂ mﬁ@@mg, '
5i ndependent |y of daph ottted-capmkwlm) N(R9)- (R10) in which R9

Co- C6) - al kyl O -0 R,
aéovene%u ongd fr:(ea% ng, d 1d\ﬂave the agovemen’uoned meaning,

- (CO CB) - al kyl - C( @3N RQQC(( B%Q)alkyl C(ORMNHRCRY  and RI10
h?\ég tcg;e gFE;f@%ﬁ&ﬁjc{@oa ﬂ%lkyl 6(83 -(Co-Cg)-alkyl-Het, where
-(Co-CB) -al kyl -C(O - (Co I-m)!sa kafuradet , orwiresaturatdet, menacyclic

saturated or unsaturate yci i c
10to 10- menber ed heter ocy%‘ cﬁlﬁh%s?%tem"%wn%‘%ab hEérOCyC"C
contains 1, 2 or 3 i dentrlncla?oyst@ﬂ \Mlhlthem@mmm‘ln@ or 3 identical
het eroatoms from the serg.&fffefdnt rﬁ@iﬂete%é‘tgﬁ& ﬁ’BFh the series

sul fur and is wunsubstituyted or titut
twice or three tines, iMHRIFEdeRIYSEf @3kh %‘t‘ r

- a) hal ofg;anc( O)b) Oc%/ggo%)tm)subéﬁtméd ofl) subatituasy ) once) twnce or
an no,
1521 c6) L al kyl , wher e alge iees. ilepgideiyes egth otrer, by

substituted, once, tw @ ohaldgeae tinmes, by hal ogen,

1) -O(C1l-Co6)-al kyl, V\lg?re e{,&;{&, 'S

c) nitro,
d) hydroxyl,
20 e) amino,
fy  -C(O)0-(C4-Cg)-alkyl,
g) -C(O)-OH,

h) -(C1-Cg)-alkyl, where alkyl is
_ unsubstituted or substituted, once, twice
25 or three times, by halogen,

i) -O-(C4-Cg)-alkyl, where alkyl is
unsubstituted or substituted, once, twice
or three times, by halogen, or
-N(R9)-(R10),

30 b =0,

k) -Het,

}) -(Co-Cg)-alkenyl, where alkenyl is
unsubstituted or substituted, once, twice

_ or three times, by halogen, or
35 _ -N(R9}(R10), or
m) -(Co-Cg)alkynyl, where alkynyl is
unsubstituted or substituted, once, twice
or three times, by halogen or -N(R9)-
(R10),



unsubstituted or substituted, once, twice or three
times, by halogen, or NR9)-(R10), j) =0, k) -Het,
) -(C2-C6)-al kenyl, where al kenyl is wunsubstituted
or substituted, once, tw ce 9 three tines, by

hal ogen, or -N(R9)-(R10), or %’) - (C2-Co) - al kynyl ,

toi e Cor three t i“-“*”i”b%@ﬁ'ﬁé?'gﬁ‘zﬁcé‘?”?%j%i’@ L e
5 10 15 20 25 30 5&54 59-(00-Cs)galkyl—0(0)- (R9)-(R10), in’ which R9

- (€O G6) -al kyl - (O - ( C@%T a&ifhg'!abo‘%reﬁ‘] ntigned meaning
O (CO C8) - al kyl - C() - : i N And ng,
R10 have the abovg(nﬁntl’ M'(héé }Talkyl'%si%'gg inwhich R8
5-S( 0 y- (ClL- C6) - al kyl - Chas & BBovementibidy Fedimsg BRE v is 1 or
abovenentioned neaning,and y 1s 1 or 2, 4.8)
-S( 0 z- (C1-CB) - al kyl -C?O)-N R9) - (R10), in which RO
and R10 have the AB)verdN)i-thedCe)rlsyliGi@)aNRe)-(R10),
zero, 1 or 2, 4.9) . ,
- (00 5) - al kyl - (O - N(PBFD( 83 €87 -B1 &g K bpopgrgpntioned
in which R8, RO and Rl@ehning aritbz issberoefrentd, oned
10neani ng, 4.10) - 4.9) -(Cp-Cg)-alkyl-C(O)-N(R8)-(Cg-Cg)-alkyl-N(R9)-
- (CO o) - al kyl -C(O)-)N(IQSE-(%O%)-%I%%I(-I—%e(t ,0 6 erg R :
has the abovenenti onedR#aniingwhiah t RfasanchdR10 have the
abovenent i oned neani ngaiEEméntiomReUHReshihgt ed or
substituted, once I GB. gk € | O ) )
i ndependent |y of %JE’W g?ﬂg};@) %&ﬂ?ﬁ@j %@e%?isgﬁékgi Het,
radicals a) to m, 4. ldhere R8 has the abovementioned meaning and
-(CO CB) -al kyl -C(O - N 1 z - . .
15(06- Cl4)-aryl, where allr?rgf h%&tﬁg)ﬁ‘g’?{’%ﬂ%‘ﬁ{‘g‘an%q meaning and is
substituted, once, twiersubstitieder sbbsfiiuted, once, twice or three
i ndependent [y of each @hBer infpdfifentipP oY c8EN | OREF by the
radicals a) to n, . )
_ abovementioned radicals a) to m),
4.11) -(Cqo-Cg)-alkyl-C(O)-N(R8)-(Co-Cg)-alkyl-
20 (Cg-Cq4)-aryl, where aryl is unsubstituted or

in

substituted, once, twice or three times,
independently of each other, by the
abovementioned radicals a) to m),
4.12) ~(Cp-Cg)-alkyl-N(R9)-(R10), in which R9 and
25 R10 have the abovementioned meaning,

4.13) -«(CH2)y-N(R8)-C(0)-(C1-Cg)-alkyl, in which
alkyl is unsubstituted or substituted, once, twice
or three times, independently of each other, by
the abovementioned radicals a)to m) and y is 1

30 | or 2,

4.14) ~(C-Cy)-alkyl-N(R8)-C(O)-(Cp-Cg)-alkyl-
(Cg-C14)-aryl, in which aryl is unsubstituted or
substituted, once, twice or three times,
independently of each other, by the

35 o abovementioned radicals a) to m),

4.15) -(Cp-Cy)-alkyl-N(R8)-C(O)~(Cp-Cg)-alkyl-Het, in
which Het is unsubstituted or substituted, once,
twice or three times, independently of each
other, by the abovementioned radicals a) to m),



4.12) -(COC6)-al kyl-N(R9)-(R10), in which RO and RIO
have the abovenenti oned neani ng, 4.13)
-(CH2)y-N(R8)-C(O -(C1-C6)-al kyl, in which alkyl is
unsubstituted or substituted, gnce tvv| ce or three
times, independently of each Z) her t he

R
(C6-Cl4)-aryl, -in whi cwhiohydlkylds unsulbstititedtarcsubstituted, once,
substituted, once, tw ﬁlﬁﬁ@rmt I?ﬁr%%htti'n‘l‘@% independently  of each

| ndependently of each ot
radicals a) to m, 4.1gter, by the abovementioned radicals a) to m),

5-(CO C4) - al kyl - N(&3)7) (Ob—@gpalﬁﬁhNeR&)yC(G}pO (GﬁCG\)VaIk@hy!
Het is unsubstituted oy sub tléute once,
three tinmes, i ndependei W)ichralkaryl s é'tnﬁHPSt‘tHSEdt WeSUbSt'tUted

a?oc\(/}egi)ntl IoEeloI rl\I ?gls ;:al enes, tvﬁ%? or threé fifes, tndependent!y of
a
al kyl is unsﬁbst i tut edcg%%h QHEE Pﬁ%‘@oab%ﬁgbenq'c’f'%d’@ gals a)

three tines, independettiny, of each other, by the

10 abovenent i oned r adi1®al VCh Palrd/l-
Z(CO CA) - al kyl - N( Rsﬁaal R d‘;"(’%i“"o%‘@ é@) p(C1-Ce) alky"y'
al kenyl is unsubstitut @dwta\chsalbmyltlsjwaubstﬂnte@ Olt whﬁituted

or three times, indepeggnt Wc@for el ahna’ . xnaé‘péﬂt?ently of

b tioned radi cal
Oty Gy oyt - g e - CResh oM B ctyplentions aasicals 2

al kynyl is unsubstitut®dmyr substituted, once, twce

h
' Shovene e A IR e o

-(CO-A4) -al kyl - N( R8) - 23@4 -@(yog) w&qnq@pryi is unsubstituted or

(C6-Cl4)-aryl, in whi Cgut?srtﬂuteﬁs %%HbSttMclét €gr Othree times,
substituted, once, twc

i ndependent |y of each '@ﬂﬁ@?ndwl)‘t heOf alﬁﬁiérrerﬂth@fnedby the
radicals-a) to m, 20 4badmentioned radicals a) to m

20,0081 9N LB T el By gy bt e

twice or three tines, innadiemddstt iy wWisubettahedtdresubdtifuted,
e baverent oned 2dhiel Soile 4P e Gty Abepondenty o
_ each other by the abovementioned radicals a)

to m),

25 - 4.21) -(Cp-Cy)-alkyl-N(R8)-C(O)-(Cg-Cg)-alkyl-
N(R11}»R12, in which R8 has the
abovementioned meaning and R11 and R12 are
identical or different and are, independently of

~ each other,

30 4.21.1) a hydrogen atom,

421.2) -(Cq-Cglalkyl,

4.21.3) -(Cg-Cg)alkyl-(Cg-C14}-aryl, in which
aryl is unsubstituted or substituted,
once, twice or three times,

35 independently of each other, by the

abovementioned radicals a) to m),

4.21.4) -(Cp-Cg)-alkyl-Het, in which Het is
unsubstituted or substituted, once,
twice or three times, independently of



N(R11)-R12, in which R8 has the abovenentioned

nmeani ng and R11 and R12 are identical or different

and are, independently of = each other, 4.21.1) a

hydrogen atom 4.21.2) -(Cl-(H)-al kyl, 4.21.3)
-(CO-Co) -al kyl -(C6-C14) -aryl, ®Fn which aryl is
unsubstituted or substituted, _once, tw.ce_or tbhree .
times, independently of each $A%kPIN)y W ie abovementioned
abovenentioned radical s a) to maficals a)jltod)n),

- (GO C6) - al kyl - Het, i nguii sp H@(O)ﬁxc_1tm§}1£1ﬁyll, i bAfickatkyl is
substituted, once, twce or three tines,
i ndependently of 80 5 10 15 20urmsibsttutsd eac hsuhistitiited byonce,
t he abovenenti oned radicals i A )

® 8O- (Cl-CB)-al kyl . in whi cha%"l'ié;Pp?hsreél}ﬁ'i%%s',?‘??pﬁnggrf”y of
or substituted, once, tw ce dfaghpeier iehe abovementioned
i ndependently of each other, ddidaieaplowgnentioned

radicals a) to m, 4.24.H)¢ q-@(d)%é%%)‘-&%’c%é?@lkylin which

in which cycloal kyl is ‘unsubstitute St1tuted,
once, twice or three tines, icykpdidentisy afnsebsetituted or

t0gtNer BY o ne aboserents oned SAgithg, *ndd Mige gr tres
aryl is unsubstituted or substimesiindependantlyoieaeh ether, by
three times, independently ofy,gaghv8hfiftiion8d radibfs a)to m),
choverenty oned 1 adhcal 3 A7S 0 Blor{ghoilakyCa Craram, i
unsubstituted or substituted, whigR, afyM Cig OunklbstRuted or
15 yes, | ndependently of each Siled bl wice or thres
times, independently of each other, by
the abovementioned radicals a) to m),
4.21.8) -C(O)-(Co-Cg)-alkyl-Het, in which Het
is unsubstituted or substituted, once,
20 twice or three times, independently of
each other, by the abovementioned

radicals a) to m),
4.21.9) -802-(Cp-Cg)-alkyl, in which alkyl is
unsubstituted or substituted, once,
25 twice or three times, independently of
each other, by the abovementioned

: radicals a) to m),
4.21.10) -NH-SO2-(Cg-Cg)-alkyl, in which alkyl
is unsubstituted or substituted, once,
30 ' twice or three times, independently of
each other, by the abovementioned

radicals a) to m),

4.21.11) -SO9-(Cp-Cg)-alkyl-(Cg-C14)-aryl-

(Co-Cg)-alkyl, in which aryl is
35 unsubstituted or substituted, once,
twice or three times, independently of
each other, by the abovementioned

radicals a) to m),



4. 21. 9) - S02- (CO CB) - al kyl, in which alkyl is

‘unsubstituted or substitut ed once, twice or three

ti mes, independently of each ot her, by the
abovenentioned radical s a) t@ , 4.21.10)

- NH- S02- (CO-C8) -al kyl, in whi®h alkyl is

unsubstituted or subst t e hy

times, independently )?Lt2l1 ﬂéh g’t QCO éﬁ)‘éﬁgPHe{ nSihich Het
abovemsnti oned radicals a) tds mhsudstRiiedilgr substituted, once,

- S02- (CO- C6) - al kyl - ( 06- C14) - anyd o

10 :

15

20

25

30

35

- al kyl
which aryl is wunsubstituted or su(é)rgﬁ%bren%,g’ }élrg(\:eg’eﬂdently of

twice or three tines, mdepen@@ﬁhlgﬁhef bgalbe sbbeemenijoned
the abovementioned radicals %ﬁ: 1sd )to )4 21.12)

-S02- (CO- C6 I k t

or suést it u% eg, th%gF @Q\Arbééh%i? %%(E)r)r%zéotés) élkly'

i ndependent |y of eacI(C@t-(qu,)—aM inhehighoaryhenuneukstitu®d or
radicals a) to ,

- (CO C4) - al kyl - |\|( R8) - ﬁ-@fﬁtu(t% By che or three times,
(06-Cl4)-aryl, in whi ddepordertlyunagbsativt edtter, by the

substituted, once,

i ndependent I y of each aﬁ%ﬁlgfneﬂﬁi)gﬁgﬂ Ha%%!asogllém |agﬁe§8 has
radicals a) to m andtmmayemnBOMOthg oned

meani ng, 4.23) 4.23) -Cq)- alkyl N(R8) S %Ieco 06)-alkyl -Het,
-(CO-4) - al kyl - N(R8) - S( 9

whi ch Het is unsubsti t'%tWB' "&Qibﬁ |'-'ln§tJB$$‘tUteé’n@é SUbSt'tUted

twice or three tinmes, dﬂﬁ:@emf@bﬁrﬁr' th@é ﬂﬁne@aqhd@éérﬂiently of

by the abovenenti oned radi cal s
the abovenentioned med&d cﬁx Sthe gﬁ)th blalementloned tadicals a)

-(CO-C4) - al kyl - N(R8) - 3(3@))2amd( m)ha(sﬂhe@ﬁ)))vah'leyitzonedmeanmg,
whi ch al kyl 1's unsglbpL{CAIE- ARy NI REJHCA.C
twice or three ti mes)5 ( ndependent | (U’?@gaggjcotqh 6
by the abovementioned aligdi ciil swimjch oaﬂwf aifd R&SHb%tltUted or
t he abovenenti oned ne 25 th ti

- (0O C4) - al kyl - N(R8) - %ngg;ﬁ%f?%% cyice or three times,
al kyl - (C6- C14) - aryl, iind nilyyl of s eggh other, by the
unsubstituted or substdpoveatbntionee. ratiwmseaprtotrhy emd RS has

times, independently qé 9?)Ch ot h;tar
aboverrentl oned rad| cal
-(Cp-Cq)- aIkyI N(RS)-S(O)Q N(R8) (Co-Cp)-

alkyl-(Cg-C14)-aryl, in which aryl is
unsubstituted or substituted, once, twice or three
times, independently of each other, by the
abovementioned radicals a) to m) and R8 has
the abovementioned meaning,

4.26) -(Cp-C4)-alkyl-N(R8)-S(0O)2-N(R8)-(Cg-Cg)-
alkyl-Het, in which Het is unsubstituted or
substituted, once, twice or three times,
independently of each other, by the
abovementioned radicals a) to m) and R8 has
the abovementioned meaning,

4.27) -(Cp-Cy)-alkyl-N(R8)-C(O)-N(R8)-S02-R13,
where R8 has the abovementioned meaning and
R13 is -(C4-Cg)alkyl or -{(Cg-Cg)-alkyl-
(Ce-C14)-aryl,



t he abovenenti oned neani ng, 4.26)

-(CO-C4)-al kyl -N(R8) -S(0O 2-N(R8) - (CO C6) 30 al kyl -

in which Het is unsubstituted or substituted, once,
twice or three tines, indepepdently of each other, by
the abovenentioned radicals to m and R8 has the

yrri “ﬁ@?%ﬁ@é@wwm S\

t he abovenenti oned ne en§1aharyl Ro3whish- acgl icsnsHbsdtuted or

or -(CO CB)-al kyl - yl
- (CO- C4) -al kyl - S( O 2- @L%? %‘Q} |k§y[l|§()e or three times,
(C6-Cl4)-aryl, in whi dhdepgﬂlderﬁlyunaﬁbseacht edtgr, by the

substituted, once, tvv| t
5| ndependent I y of each ot érg{Oﬂgﬂ Hagﬁ%bs agégnrp grrl]ngs has

radicals a) to m and 8 agdMasning.oned
meani ng, 4.29) 4.29) (CO-C4)~aIky! S(O)z -N(R8)-(Cq- Cs) -alkyl-Het,

i ch Pt 15 unsubs 1t G Pkl rSpBaiigh & substuted.

twice or three tines, omsgpevicensd yhret fithesacihdepdrsdently of
1oby the abovementi oned ?cﬁfggmei, %)théoadgveﬁ{éq]tigﬁega%dicals a)

t he abovenenti oned nea
(COCA) al kyl - S(0) 2- NER8) a(ldeal(mtrialanvenieﬂtmhiadmneaning,

al kyl is unsubsti4aogd(0 (341)1:@@]1;3{0;? N((RB‘.)E(C1—¢350 gl&kypr in
three tines, independently of each 5 ot her,
abovenenti oned radi cal¥%h '&% allgyt g uambanwtﬁamah@st!tuted once,

a??;\c/fgi)m' |02e;j gl(?%)nlzn%lwmé ctlihree times, mdependently of each
al Ky
Suhich aryl is unsubst .‘ﬂﬁ?@%ﬁ’%%@@?%&%ﬁd Eﬁ’fﬁ%éls arg to m)
twice or three tines, amdlBSdvaiehtlapovtmzbtioneth nogandmg,
by the abovenenti Jedical ) -
DY Lfe aboverent | 4y 404 SRS Cr S AR Ca Grar
i s unsubstituted or sudyytiin whigh awhtse;naunstj‘wtedapr shbstijuted,
times, independently ofy é?—'sacﬂv@éh&* fthl*é% tifresl Rdependently of

abovenentloned radi cal s
200 (0O Cg) - al kyl - Het, ?@Pmﬁﬂ@ﬁ%tm?sﬂqu@lﬁﬁﬂnﬁﬁh"@&'Cﬁls a)

or substituted, once, fowhge or three times,

odi ol s 8) Lo m o5 SRR D0 SRUOEE I PBY i i

whi ch Het is unsubstitdéeid unsubsbihded tart substibuted, once, twice
twice or three tines, .Jjpdepqpdentlye ol fRAG0 SHdsth offér, by

t he
25 | the abovementioned radicais a) to m),

4.33) -O-(Cp-Cg)alkyl-Het, in which Het is
' unsubstituted or substituted, once, twice or three
times, independently of each other, by the
: abovementioned radicals a) to m),

30 . 4.34) -(Cg-Cy)-alkyl-Het, in which Het is unsubstituted
or substituted, once, twice or three times,
independently of each other, by the
abovementioned radicals a) to m), or

4.35) —phenyl, where the phenyl ring is unsubstituted

35 ' ' or substituted, once, twice or three times, by

4.35.1) halogen,
4.35.2) —(C1-Cg)-alkyl,
4.35.3) -O-(C1-Cg)-alkyl or



10

15;

abovenentioned radicals a) to nm), or 4.35) -phenyl,

where the phenyl ring is unsubstituted 35 or

substituted, once, twice or three tinmes, by 4.35.1)

hal ogen, 4.35.2) -(C1-Co6)-al ké 4. 35. 3)

-0 (C1-C8)-al kyl or 83 4. 35. 4%/ -S(O) 2- R16 where R16

is (C1-C6)-al kyl or - 5. _
R8- Cp- C6- al kY( | - C6- C14 Hjig‘ﬂ( S(0§§@Té\'v)rgerr$|ma6 s, (C1-Ce)-alkyl
unsubstituted or substituted®r-bihige, twice or three 5

ti mes, indepgndent byt

abovemsnt| ongd radé@a)ﬂg(@c(ﬁ g)éelélggl)(b@r&id’)ﬁryl in WhICh ary!
4.4) nm and R8 h@suﬂh@&ilﬁd&dn@hﬁhbﬁtﬁdt&ﬁemﬂo&g tw&e or three
5-C(0) - N(RB) - ( Co- Oyl kiphabRindeRiyl 6 Henhasiiche by the

aboverrentl oned neani ng I's unsubstituted or

substit ut ed, onceab@\&ﬁfﬂﬁnf&nqdrﬂaélé?aﬁ frdg to Arﬁfér%r?d@}ﬂ‘) ip 4.4)
of each ot her, by ) fdeRe ha B LBPREMEALIR] fednihg, t

gbgszarrggt |40?1r 3) rrtea @g&{%@ﬁ% 8&)—9%&6"‘8@4‘7 whigh gt has the

whi ch aryl is unsabeverhehtischedr méaniagbsindt i¢ ednsubstituited or

brher by’ the aboughaitvar BERS ohlied, oiqz?es BingS" fllependently
or 4.4) a) to 4.4pf epch othes, by ke lebovementioned iredicalast. 1) to
t he abovenenti oneg 35{)"336]" ng 4 z’%}ﬂrclteée ﬁwﬁ%@st bﬁHt eﬁsorhas the

substituted, once, ]
i ndependent | y of @B@Yﬁfﬁﬁh@nedﬂ\eaﬂlﬁ‘é 8bovenent i oned

radicals 4.1y to 44135{136@1:? -yl @ Which4ad) i€ unBbstiffted or
R5, R6 and R7 areldentlca ifferent and are

i ndependent |y of 84§t gtteﬁepncq _ 591V JEFEeL'BIRS: wzdependently
hal ogen_ 3. d( Cl- ebpaeh Io&ﬂlerl bywhé caboykendntibaed !’ﬁdlcals 4.1) to
unsubstituted or Lt ut vvlce or three
times, by hal ogen‘ﬁ’%%ﬁ ‘H ejq?:f %)'c%kyl in which .
al kyl is uns8bsti tNiHddetorin swh]shl Hetedasortbe, abavementioned
three tinmes, by h a

y @anwo i9-u sﬁb&ﬁ#é@?/&r Eﬁﬂ%’utut‘éﬂ once,

35 R4 and R5 or

20carbon atoms to WMEerPrthese éim?ﬁ, ﬂn%ﬂd@@% A prfbgother, by

25

30

35

i ndependent |y the abovementioned radicals 4.1) to 4.35) or 4.4) a) to
4.4)m),

R3, R4, R5, R6 and R7 are identical or different and are,

independently of each other,
1. hydrogen atom,
2. halogen,

3. -{C1-Cg)-alkyl in which alkyl is unsubstituted or
substituted, once, twice or three times, by halogen,

4. -0-(C1-Cg)-alkyl in which alkyl is unsubstituted or
substituted, once, twice or three times, by halogen, or

5. -3-(C1-Cg)-alkyl, or

R4 and R5 or R5 and R6 form, together with the carbon
atoms to which they are in each case bonded, independently
of each other, a 5- or 6-membered ring which is aromatic or
saturated and contains zero, one or two heteroatoms from the
series oxygen, nitrogen or sulfur, where the ring is
unsubstituted or is substituted, at one or at several carbon



of each other, a 5- or 6-nenbered ring which is
aromatic or saturated and contains zero, one or two
het eroat ons fromthe series oxygen ni trogen or

sul fur, where the ring is bstltuted or is
substituted, at one or at sev carbon 84 at ons,

once or tw ce hal oge andthe ot her radicals
oo and R7 or Stesnt ol uBR by Mt Aol 168, it adicals R,
nmeani ng of 1R& cna R3 or R)hrRé4handt RZ Hyvel theRhbbsementioned

hydr ogen ato ) aI kyl, R2 is -(Cl-C6)-al kyl,
wher e al kyl ﬁ{ségsnbbi&li once, twice or three
tinmes, by 1. -C(O-0O R8' |n which R8' is 1.1)

5hydrogeg AL @hse by 2) (Cl Co6) - al kyl , 2.
_(Cl1-06)~ ﬂfk e R i 1 whi oh Re' has the
abovenent i oned meani ng, 15 3. -(C6-Cl4)-aryl in which

aryl is mubsig hydregden gmm,ort.mf; E(Mg'k yl,hree times,

! ?((j:gp(e:g 3//‘% @@Bg’zﬂﬁg, Wfl‘ller\t,%p ll?% supstifuted, once, twice or
2o (a1 onftge?&mm@ 25 8' has 20 th
‘|0:';1b0\(/em_enti)eﬁ1 dyneacé@)ggéﬁs \%E‘%f)@( |ars1 whi ch ;14

and R15 form togélt)hehydwoglenta*temmrtrogen atomto

which they are bq {C3-Ca)alRyl Or 7-menber ed
saturated ring, r% (Cq rf”érogfomfromthe series 25

oxygen, sul f dr and%r@ﬁb@‘&ﬁ' @Ar8'al sth r ephighe Réhe bps  the
two further carbon gg08meAldned hddMhg case of

t th t
15 0ach ot her . Be undseIRURILAN et 5051 o, Snce, twice
(k Cl- Og) gl kzl Bgoﬁtrﬁéetnhﬁt&)ﬂﬂé%ﬁeehﬂ& Bﬂgadh othelv\/rby:h
is 2, 3, or e n r
di fferent and o@eﬁ@gglﬂf Q?Qa h %tﬁb?c% R8" has the
3.4.1) hydrogen or 3. ab8Yyeméntior?s) malakidg, or 35 RO’

ahi ch they are bosddd. ‘3 G OB o GIGHCRE, BMNitlen Re' has
20saturated ring, where thehabevementinrfadomeahiagser i es 85

5 3.3) -N(R14)-(R15) in which R14 and R15 form,

- together with the nitrogen atom to which they

are bonded, a 5-, 6- or 7-membered saturated

ring, where a heteroatom from the series

25 oxygen, sulfur and nitrogen can also replace
one or two further carbon atoms and, in the
case of nitrogen, the nitrogen atoms can,
independently of each other, be unsubstituted or
substituted by (C1-Cg)-alkyl,

30 3.4) -(CH2)-N(R9)-(R10’) in which k is 2, 3, 4 or 5
and R9’ and R10’ are identical or different and
are, independently of each other,

3.4.1) hydrogen or
3.4.2) -(C4-Cg)-alkyl, or
35
R9' and R10’ form, together with the nitrogen atom to
which they are bonded, a 5-, 6- or 7-membered
saturated ring, where a heteroatom from the series



10 15 20 25 30 35 oxygen, sulfur and nitrogen can al so
repl ace one or two further carbon atons and, in the

case of nitrogen, the nitrogen atons can,

i ndependent |y of each ot her, 8§e unsubstituted or
substituted by (Cl-C6)-al kyl ,®3.5)

¢ E}}e( %E)\C/:g%eﬁlt rgLeg§¥%ég%ls%8r @rxg)q ﬁﬁ:l‘%ggg ca%ng!soR%eoplagea\é%e or
-N(R8") - C( O - ( Cl- %) fuatHey|carbomiatarhs ahllyin the case of nitrogen,

unsubstituted or bsti € n 134 t
times, by 3.6.1) b ﬁ%ﬂé’&?gb %?@%2?‘5% _‘éﬁ%‘?&“%”é'?’s‘?%%hr gther,
3.6.4) hydroxyl, bsupsabstiutedor ssibstitgjed by (C1-Cg)-alkyl,

5- G0 - O (Cl-C6) - ab eyl ’-c@-fcg- Ay NRMEhoangnBe RES and
the abovenentione rreani(p @hﬁ) 7')(y-p(ﬁ)eg‘r?yl_, where the
{Jhgnyl ri {1% i's ?nsubstﬁggtﬁgﬁfaﬂgmwpgﬁg r\%glﬁféﬂg, |

W ce or ree ti gy, (R S gélkyl in/ - which alkyl is
-(C1-C6)-al kyl, 3.7.3) - Cl-Co)-alkyl 3.7.4 .
-S(O 2-R16', where R162m$‘g igife oL a$'lgﬁt'h’t%¢» N}&:’e, gtwice or
Het , V\,he!re Het !s a §aﬂ1pé@tiﬁféspbyunsaturat ed .

10 nonocyclic or bicyclic 63- éol 10- menbered heterocyclic
ring system which cont i np alogelly 3 identical or
di fferent ring heteroa8®&i®) €yamo,t he series nitrogen,
oxygen and sul fur and '3% :?n Mlast ituted or substituted,
once, twice or three tines, ;)a/ 4.1) hal ogen, 4.2)
cyano, 4.3) nitro, 4384hhwirexyli, 4.5) anino, 4.6)
-Q(O-Q(C1-CB)-al kyl , 34.5) amffd) - OH, 86

15 3.6.6) -C(0O)-O-(C1-Cg)-alkyl, or

3.6.7) -C(O)-OH, and R&' has the
abovementioned meaning,
3.7) -phenyl, where the phenyl ring is unsubstituted
or substituted, once, twice or three times, by

20 3.7.1) halogen,
3.7.2) -(C1-Cg)-alkyl,
3.7.3) -O-(C1-Cg)-alkyl,
3.7.4) -8(0)2-R16’, where R16’ is (C1-Cg)-alkyl

or —NHo,
25
4. Het, where Het is a saturated or unsaturated
monocyclic or bicyclic, 3- to 10-membered heterocyclic
ring system which contains 1, 2 or 3 identical or
different ring heteroatoms from the series nitrogen,
30 oxygen and sulfur and is unsubstituted or substituted,
once, twice or three times, by
4.1) halogen,
4.2) cyano,
4.3) nitro,
35 4.4) hydroxyl,
4.5) amino,

4.6) -C(0)-O(C1-Cg)-alkyl,
4.7) -C(0)-OH,



5 10 15 20 4.8) -(C1-Co6)-al kyl, where alkyl is
unsubstituted or substituted, once, twice or three
times, by halogen, 4.9) -0 (Cl-C6)-al kyl, where al kyl
IS unsubstituted or substituted, once, twice or three
times, by halogen, 4.10) pyr8®@yl, or 4.11) phenyl,
where phenyl is unsuybstituted or substituted, once, or
nore than once anf-8)i nd@ﬂeﬁg@eﬁ{wly vdrerg aglkYlbishdpsubgfitated or
radical from the seri gghdili88E once Ciwi) ofl IPe¥ 8Aks, by
-(C1-C6) -al kyl, and R4 a]nd R5 or R5 and R6 form
together with the carbBA°98Pons to which they are in
each case bonded, 4i9)dep@+{Gq+Gd)»alkyf wharhalyhisrunsabStituted or
or 6-nenbered ring whi cl“i?i msaturat ed_and co

YRIE

8 [ ﬁrgcienﬁmes b
one or two heteroatons e %’eENBQyBEn, . 0y
ni trogen or sul fur, whbaegehe ring is unsubstituted or

substituted, at o r : ral carbon atons, once
or twice, by hal %S‘e pg'ﬁ%ﬁ’f%: other radicals R3, R6

and R7 or R3, R4 4ddd Rireayle wheregphenyli tig tungubstituted or

proviso that the unsubgipdiiiRd, PENEOL dr SMBrOXHefh di® and
is excluded. 25 2. A co oung ontit%Ee fornul a l

as |
0claimed in claim1, whifidePRNdenty; Ak easl othgr &y adagdical from
i's hydrogen atom or - (f{Be Cggries kyhalof@@hs -(Cq1-Cg)-alkoxy and

-(C1-C6) - al kyl, where a@y&s)i_akaugﬁéi tuted, once,

twice or three tines,
1.-(Cl-C6)-al kyl -O (C6-C14) - aryl,

R5 15 1) hydRyBRaan 1 ey ephl foddher Vit e barbon
15 alh ky!- |t s unsatesns tmtnéﬂpfbmleysar?én ieachexpsedvansied; iwdapepdently
E Clr\lfee- Ol_lfnssl %r%ﬁ%@'%?%% Mbe(n&éi;ﬁ(ﬁ:%ié&a{ﬁ%wh%h |s%rated and
-C(O) - NH OH, SHPNRaPHAER hpteroatoms from the series oxygen,
nitrogen or sulfur, where the ring is unsubstituted or
substituted, at one or at several carbon atoms, once or twice,
20 by halogen, and the other radicals R3, R6 and R7 or R3, R4
and R7 are hydrogen,
with the proviso that the unsubstituted benzo[1,3]dioxole ring
is excluded.

5

25 2. A compound of the formula | as claimed in claim 1, wherein
- for the case a)
R1  is hydrogen atom or -(C4-Cg)-alkyl,
R2 is -(C1-Cg)-alkyl, where alkyl is substituted, once, twice or
three times, by

30 -1 -(C1-Cg)-alkyl-O-(Cg-C14)-aryl,
2. -(Cp-Cg)-alkyl-N(RB)-C(0O)-O-(C4-Cg)-alkyl, in which
R8is

i) hydrogen atom
i} -(C1-Cg)-alkyl, in which alkyl is unsubstituted or

35 : substituted, once, twice or three times,
independently of each other, by -NH9, -CN, -OH,

-C(0O)-OH, —-C(0)-0-(C1-Cg)-alkyl, -C(O)-NH-OH,
NO2 or halogen or
iii) -OH,



iii) -OH, 87 5 10 15 20 25 30 35 3. -C(O-NR9) - (R10),

in which RO and R10 are identical or different and
are, independently of each other, i) hydrogen atom or
ii) -(Cl-C6)-al kyl, or RO and O form together with
the nitrogen atomto which t f y are bonded, a 5-, 6-

O Teber eq St i ke B gD, R LRI i hia
repl ace one or twodffierértemdeanehmdepeodentandf eaah dther,
Fﬁé:pggdghg{ )Zggf;%?%%%ﬁ%;%ffgeahﬁgb:s:?ini uted or
substitute y = » @r phenyl, in which
SPnasbeniont o KR TRF ot Ggffr il 8 hin atom t
- (Co- CB) - al kyl - C( @hich. fBey i arewiondeds ®as- t fre Or 7-membered
aboc\(/fgmi IOEeId MeapturStedring, where a heteroatom from the series
_hgve thza_ gboze;rgﬁng Wk\%ﬁmglﬁé‘ﬁl% nﬁt?f’.g\%ﬁ" & Biso ?gglagéoone or
- (Co- C6) - a: Kyl - C( Gvo KitiaY, catbdh atoms and, in the case of nitrogen,
10, (90,99 21191 O g (RS By b oy B o iver
aziridine, benzim a,msub;atitbm_dz@fsutaﬁ;uted by (C1-Cg)-alkyt,
penzol 1, 4] ox st ne PBOH2 08 oot PApfy & Substityted, once, twice or
benzot hi ophene, qifireadigneséndapandentlyef eaefuphexahy ne,
chroman, cinnoling,1 J-l’ ACH-CEraKPEC(OLO3RE] a7 AMidIER8 has the
15 ndazol o, i ndol o, | soREPYRPPREOGL R SRn, |
| soi ndol e, i sot 25 422)| e-(Co-Se)alkgh€(OyDRAP(R1M, in which RY
o;(i rg;?ZIpinS’er a’zi -ng?(amp%ﬁgrﬂ{ﬁq ﬁ%‘%ﬁﬁ%ﬁ?" oiX%éf%lnlegyr %a’aning,
pyrazine, pyrazoMe3) pylGodGe)-akkyl-p{@)-MiHEN. pyri mi di ne,
Yol e, pyrrolidiag, o oL enHBOep. Qe aRyIer. where
201, 3-t hi azi ne, 1, 4-thi akletejs tani eacigal, from the group: azepine,
azetidine, aziridine, benzimidazole, benzofuran,
benzo[1,4]dioxin, 1,3-benzodioxole, 4H-
benzo[1,4]oxazine, benzoxazole, benzothiazole,
benzothiophene, quinazoline, quinoline,
25 guinoxaline, chroman, cinnoline, 1,2-diazepine,
1,3-diazepine, 1,4-diazepine, 1,4-dioxin,
dioxole, furan, imidazole, indazole, indole,
isoquinoline, isochroman, iscindole, isothiazole,
isoxazole, morpholine, 1,2-o0xazine, 1,3-oxazine,
30 1,4-0xazine, oxazole, oxiran, piperazine,
piperidine, phthalazine, pyran, pyrazine,
pyrazole, pyridazine, pyridine, pyrimidine,
pyridoimidazole, pyridopyridine, pyrido-
pyrimidine, pyrrole, pyrrolidine, tetrazole,
35 1,2-thiazine, 1,3-thiazine, 1,4-thiazine, thiazole,
thiomorpholine, thiophene, thiopyran,
1,2,3-triazine,  1,3,5-triazine, 1,2,4-triazine,
1,2,3-triazole or 1,2,4-triazole, and in which Het



hi onor phol i ne; thi ophene, thiopyran, 1,2,3-triazine,
3,5-triazine, 1,2,4-triazine, 1,2,3-triazole or
,2,4-triazole, and in which Het 88 10 15 20 25 30 35
S unsubstituted or substltutgg once, twice or three
ti mes, independently of each her, by a) hal ogen, b)
cxno: O M0 Ol itired) oP DBl once, twis or
-(C1-C6)-al kyl, where #irkgltimes, mdw&hﬂbnﬂyub’é@b@fother by
substituted, once, tmuﬁz Oé &% ﬁe ti mes, by hal ogen,
i) -0-(C1- C6) al kyl re ariRyeN unsubstltuted or
substituted, once, twi b ocyamUee ti mes, by hal ogen
50r -N(R9) - (R10) 1) =0, ¢ r) Eg&, in which Het is
defined as above, is | al kenyl , where al kenyl
unsubstituted or substﬁiuteby ¥e, twice or three
times, by hal ogen, or g)-N BfinéR10), or

-(C2- 06) -al kynyl, vvher aI Ky, uted or
substituted, once, tw &XQ ee((?rﬁ'ﬁsdt"b{/ hal ogen
or -N(R9)- (R10), 4.5) ) -C(O) -OH,

R R D I
R10 have the abovenenti onedunﬂabﬂtmged ar s‘ﬂ)bstituted once, twice
-(CO-CB) -al kyl -C(O -N(R8) - ( (R10),
in which R3, RO and RI havgwﬁg_c6 al&y %@en

w ere alkyl is

t
1,
1
[

meani ng,
_ unsubstituted or substituted, once, twice
15 ' . or three times, by halogen, or
-N(R9)-(R10),
) =0,
k) -Het, in which Het is defined as above,

) -(Co-Cg)-alkenyl, where alkenyl is

20 unsubstituted or substituted, once, twice

or three times, by halogen, or
-N(R8)-(R10), or

m)  -(Co-Cg)alkynyl, where alkynyl is
unsubstituted or substituted, once, twice

25 ~ or three times, by halogen or -N(RS)-

(R10),
4.5) ~(Cp-Cg)-alkyl-C(O)-(Cg-Cg)-alkyi-CH,
4.6) -O-(Cp-Cg)alkyl-C(O)-N(R9)-(R10), in which R9
and R10 have the abovementioned meaning,

30 4.7) -(Cg-Cg)-alkyl-C(O)-N(R8)-(Cg-Cg)-alkyl-N(R9)-
(R10), in which R8, R9 and R10 have the
abovementioned meaning,

4.8) -(Cp-Cy)-alkyl-N(R8)-S(0O)2-(C-Cg)-alkyl-Het,
in which Het is defined as above and is

35 ' : unsubstituted or substituted, once, twice or

' three times, independently of each other, by the
abovementioned radicals a) to m) and R8 has
the abovementioned meaning,



4.8) -(COC4)-al kyI N(R8) 3(0)2 (coce) al kyI in

which Het is defined as above and i s unsubstltuted or
substituted, once, twice or three tines,

i ndependent |y of each ot her, §¥ the abovenenti oned
radicals a) to and R8 has he abovenenti oned

o0 O - al kyl 3 4 (7 BBk B Pl ol Te G
whi ch phenyl is unsubsbhémlgtflﬁdnowhuﬁut;ﬂ"terﬁjutiedunamuuted or
twce or three tines, IE%%E%Q) etnot&lcé) oftw%%gl)ﬁopt Qﬁrre’e b¥imes,

the abovenenti oned raa\‘l
-(COCo)-al kyl -C(O) - N(m)ep(eﬂﬁl-‘:mm ad>ﬂ<ylea€lht otherer ebR8 the

5has t he abovenenti oned

10

15

20

25

30

35

Substitut LS”eSnSEQ“k%gc@“oo% WE@@?#@ A A—

i ndependently of each ghafs. R&YhadEhe 2BONRBSHIRRE meaning
radicals a) to m, 4.

- (GO 8) - al kyl - C(O) - N( @%51 Hetdhassthe,phgyerpesfioned meaning and
Cl14) - phenyl, where phelsyhnslsbsmﬁeasm substituled, once, twice or
substituted, once,

i ndependent I y of each gﬁﬁg#'rﬁ%ﬁ@ﬁ?e@%g%%ﬁ??%ﬂwr by the
radicals a) to nm, 4. labovémenid)edataklidaldNaR®)m|,R10),
in which RO and- BRHG)h -czpa ?p@@@pp{(Rgpg\gj%m%ﬂ@m(cs_

4.13 CH2 N( R8
al kyl) | g unlﬁbst(l t?,lt g((j 6|4 W!e IS HNISHBSt'tUFed or

three tinmes, | ndepende@ﬁltbéttt@ffedea@hc@t hQ\WicebYOrt tllfi’ree times,
abovenent i oned radi cal s

4.14) -(CO C4)-al kyl - §}3 E‘%@? %cc?os)e%kyp%c% by  the
C14) - phenyl, in which pbeverhentioneustakitdald af eompr

substituted, onceq fW QE1CsI-BKGENIR 10), in whlch R9 and
i ndependent I y of eacz\p:lI gt IQerGF ’k?t hte g)E‘gave)mentl oned

radicals a) to n), 4.1B10 have the abovementioned meaning,

- (CO- C4) - al kyl - N( 883y C{OH )E@J(ﬁ@)} G(U%(C—ﬂ%ﬁ)—allkyl wini clwhich
Het is unsubstituted or sul t ut ed
alkyl is unsubstltuted or substituted once, twice

or three times, independently of each other, by
the abovementioned radicals a) to m) and y is 1
or2,

4.14) -(Cp-C4)-alkyl-N(R8)-C(O)-(Cg-Cg)-alkyl-(Cg-
C14)-phenyl, in which phenyl is unsubstituted or _
substituted, once, twice or three times,
independently of each other, by the
abovementioned radicals a) to m),

4.15) -(Cg-C4)-alkyl-N(R8)-C(O)-(Co-Cg)-alkyl-Het, in
which Het is unsubstituted or substituted, once,
twice or three times, independently of each
other, by the abovementioned radicals a) to m),

4.16) -(Cp-Cy)-alkyl-N(R8)-C(O)-O-(C1-Cg)-alkyl, in
which alkyl is unsubstituted or substituted, once,
twice or three times, independently of each
other, by the abovementioned radicals a) to m),

4.17) -(Cp-C4)-alkyl-N(R8)-C(O)-O-(C1-Cg)-alkenyl,
-in which alkeny! is unsubstituted or substituted,
once, twice or three times, independently of
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twice or three tines, independently of each other, by
t he abovenentioned radicals a) to m, 4.16)
-(COA)-alkyl -N(R8)-C(O -0 (C1-C6)-al kyl, in which
al kyl is unsubstituted or subgéituted, once, twce or
three tinmes, independently of“€ach other, by the
abovenenti oned radical s

. 417 _ .
- (CO- C4) - al kyl - N(R8) - cfi*S)‘aﬁ éﬁ%ﬁb@f‘eaﬁ‘d@é’ﬁmﬁnﬂoﬂﬁdmﬂ@ﬁls a)

al kenyl is unsubstituttdmyr substituted, once, twce

th ti
35 each ot her , b'y*”f'ﬁzeggi’é'%h%ﬁ'{“%ﬁgﬁ@r%g?%? ©;Lerdhyny,
m, 4.18) -(CO C4)-al kinl wNicRaalkgiyb)is Onésahstcmpedad)!kymbsututed

in which alkynyl is ungyhst Mtlﬁéegr qgre%u*ﬂﬁ{é %ng%ndently of

once, twice or three tines,
other, by the abovemsn@ﬁ‘é’h@@Qra@yctﬁﬁsa%mm%‘t'@ﬁed439!!9?}5“5 a)
- (0O C4) - al kyl - N(R8) - Gy O ( CO- 06) - al kyl -

Subst i tut ed. et} :x“ (€D AP AR HEROPBLCHERT -

i ndependent |y of each @WA)WGDMEQ dboverinki orphenyl s
radicals a) to , 4.2

-(CO C4) - al kyl - N( R8) - cﬁ%ﬁ”’%&t“&qo&}' sybgfiuted, onge, twice or
whi ch Het is defined a‘ehrae(bmeamdemendanttwbﬁeammbﬁmrpby the
substituted, once, twg \%meﬁﬁH

)to
i ndependently of 2%512 64) amy ((ERS% COE o &%?alkyl Het,

radicals a) to

- (CO- 4) - al kyl - N( R8) - GrOwitigy Gk - % kaefme Bi'sl)abBlva and is
in which R8 has the abov

and R12 are identical ”B?et?r%?‘?qtﬁaeﬁf 8 t‘&fqu once “twice or
i ndependent |y of eachtiwéddimes} irdepbndenthy of ogeim otttesnby the

4.21.2) (IC& I(:6) al kyl i er?t)o .

A L ST s e
N(R11)-R12, in which the
abovementioned meaning and R11 and R12 are
identical or different and are, independently of
each other,

4.21.1) a hydrogen atom,

421.2) -(Cq-Cg)-alkyl,

4.21.3) -(Co-Cg)-akkyl-(Cg-C14)-phenyl, in
which phenyl is unsubstituted or
substituted, once, twice or three
times, independently of each other, by
the abovementioned radicals a) to m),

4214) -(Cp-Cg)alkyl-Het, in which Het is
defined as above and is unsubstituted
or substituted, once, twice or three
times, independently of each other, by
the abovementioned radicals a) to m),

4.21.5) -C(O)-(C1-Cg)-alkyl, in which alkyl is
unsubstituted or substituted, once,
twice or three times, independently of
each other, by the abovementioned
radicals a) to m),



ti mes, independently of each other, by the
abovenentioned radicals a) to m, 4.21.4)
-(CO-Co)-al kyl -Het, in which Het is defined as above
and is unsubstituted or subséituted, once, tw ce or
three tinmes, independently o Teach ot her, by the

b t d radical t
T T Sl iyt < 320905 oAb vstatit, g e

or substituted, once, twce cbhﬂ@li‘ tllS’TES,unsubstltuted or
I ndependent |y of each ot her, Sélé @HF boverren one th
radicals a) ton, 5 10 15 20 cg or inree
-C(O - (C3-CB) -cycl oal kyl, in imed mx;a;iemdlehw ofeach other, by

gunsubstituted or substitut ed,tgf%gv%ﬁ%ﬁ éHrécﬂEa%a) to m),

times, independently of h o
abovenenti oned radi caI Zgaf)t LLCQ' 6))3 Kyl-(Cg-C14)-phenyi,

-C(O) - (CO C8) - al kyl - ( Cs- 014) RheRNich phényWhisC inBisdtitlited or
is unsubstituted or substitute once, twice or three

times, independently of each SuRSftutas],’ qnge. twice or “three
abovemsnt| oned radi caI s a) to tifff)es h&be&hentiid each other, by

197 X9 - (CO-G6) -al kyl - n Wé@ca@%)tom

above and is unsubstltut ed orhﬁa‘BBY?’f‘BP@%"e
twice or three tinmes, ﬂ@&e@end@ﬁ@?'ﬁpaﬁﬁ)@e{%ﬂ Hth &1 whigh Het

t he abovenenti oned radicals 4 :
-S02- (CO C6) -al kyl, in which Z’\%ky{P |s unsubs tfot\'(fjat émd s

or substituted, once, twice wsuhssféétetd nids, subst!tuted once,

i ndependently of each ot her, ﬁ@nmd@%@,denﬂy of
radicals a) to nm, 4.21.10) -NH-

15 which alkyl is- unsubstituted € sﬁ‘gé*fil PMtﬁ'@ agﬂg%mentloned
twice or three tines, independadichls @fto m),

4.21.9) -8092-(Cp-Cg)-alkyl, in which alkyl is
unsubstituted or substituted, once,
twice or three times, independently of

20 each other, by the abovementioned
radicals a) to m),

4.21.10) -NH-S02-(Co-Cg)-alkyl, in which alkyl
is unsubstituted or substituted, once,
twice or three times, independently of

25 each other, by the abovementioned
radicals a) to m),

4.21.11) -802-(Cg-Cg)-alkyl-(Cg-C14)-phenyl-
(Co-Cg)-alkyl, in which phenyl is
unsubstituted or substituted, once,

30 : ~ twice or three times, independently of
' each other, by the abovementioned
radicals a) to m),
4.21.12) -S02-(Co-Cg)-alkyl-Het, in which Het
is defined as above and is
35 | unsubstituted or substituted, once,
| twice or three times, independently of
each other, by the abovementioned
radicals a) to m),



each other, by the abovenentioned radicals a) to m,
4.21.11) 802 (COCG) al kyl - (C6- C14) - phenyl -
(COC6)-al kyl, in which phenyl is wunsubstituted or
substituted, once, twce or bgree times,

i ndependent |y of each ot her, ¥y the abovenenti oned

G512, Lo, RSP ol g

which Het 1is deflne
or substituted, once, aboveandrs uhselestititeesor substituted, once,

I ndependent |y of each,other t 0 i

radicals a) to m, 92 'EE) or 68{9&;{%6?@ ﬁ%{%ﬁghggw of each
which Het is defi ned a@thabby&aaabovemanhmﬁﬁ radicadsl apto m),
substituted, once, ce or three tines,

I ndependent | y of bo | aned ..

radicals a) to rr)%ai:g &(ﬂeég?%t%@?diﬁ WX’%&EH cgqfwed as
which Het is defined agbog®ane |§%ﬁsU§stﬁGfé'dtt§{édUéhﬁﬁe@ronce
substituted, once, tw.ce or tBree

i ndependent |y of each M¥CReP! BiE] Hgn%%owpﬁﬂ% of each

radicals a) to n) 10 bther, by the abovementioned radicals a) to m),

10, e o RO KBRS LU S S i

tines, |ndependen1u|n§sub$tltet@dh o0t hebstitbied; hence twice or three

abovementloned ra 23).f Or 4) to
‘?ig‘fe%l.h g&%errenrﬁly bf ea‘lf:h o"tﬁtarf hy the

4.4) m and R8 ha oned nean
6. -C(O-N(R8)- (C@bews?msnk@medrﬁd!cafﬁw.t@iﬂmor@l) a)to 4.4)
Lo e A Mt
1541 benzo[ 1, 4Poxazi Ea )o ped Sht hihzofich  Het is
ggnzgt hi ophene, q:alzepmel?,%geazeﬁdlnegl i nazg;r%imgpoxammmdazole,
chroman, cinno i (D€ L 3- di .
1, 4-di azepi Pefrgirar i BeTrT Bigpain, ) of st pdiorole.
i ndazloiaé,ep: Egol e, mkbquzoiﬂnﬂ]m@ziﬁaodjrarnmuazclﬂesobaummi,azoie
| sothi azol e, i SOX%H&&h!dBNeﬂEO“#d?ﬁazo}m% Ocig.ﬂﬁblﬂfé quinoxaline,

1, 3-oxazi ne, 1, 4-o0xazl ne
20pi perazi ne, 25 pi GAFAMGRAMe, cwnpm,azﬂﬁ’edlagwaﬁ, 1,3-diazepine,

pyrazine, pyrazolq,4- dl%‘ébbﬁ'@z' N@-diB¥ini ddiﬁﬁolepmréﬂ difiRiazole,
pyri doi m dazol e,

et o e bar ot citAzoi dPpaEe Goal i, Kopfamars isoindole,
1, 3-thi azine, 1,4iddthiazoleg, isbRazadle) e, mbiptinephol Pasxazine,

thiophene, thi Opyr1?§-bxazine, 1,4-oxazine, oxazole, oxirane, piperazine,
25 piperidineg, phthalazine, pyran, pyrazine, pyrazole,
pyridazine, pyridine, pyrimidine, pyridoimidazole,
pyridopyridine, pyridopyrimidine, pyrrole, pyrrolidine,
tetrazole, 1,2-thiazine, 1,3-thiazine, 1,4-thiazine,
thiazole, thiomorpholine, thiophene, thiopyran,
30 1,2,3-triazine, 1,3,5-triazine, 1,2,4-triazine,
1,2,3-triazole or 1,2,4-triazole, and Het is unsubstituted
or substituted, once, twice or three times,
independently of each other, by the abovementioned
radicals 4.1) to 4.4) or 4.4) a) to 4.4) m) and R8 has
35 the abovementioned meaning,

R3, R4, R5, R6 and R7 are identical or different and are,
independently of each other,
1. hydrogen atom,
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30 1,2,3-triazine, 1,3,5-triazine, 1,2,4-triazine,
1,2,3-triazole or 1,2,4-triazole, and Het is
unsubstituted or substituted, once, twice or three
times, independently of eacl‘g9 ther, by the

aboverrentl oned radicals 4.1) 1o 4. 4) or 4.4) a) to

4.4) m and 58 haﬁaloéénthe abovenenti oned neani ng, RS,

R4, R5, R6 and R7 ar 'dentical or different and are,

i ndependent | §. of d&atCaraley, . wijighoglsy! atsorAnsobstiuies or

2. hal ogen, 3. (Q}b tad! &3{&&; tdvf&e"l@?'tﬁ*éeaﬁrh% b_yshalogen or

unsubstituted or tlt’ute once,

tinmes, by haftogen;©O '(6@1 -Cp)-allyly dn - WbPhan@'F is HnWﬂS&‘FFted or

al kyl i's unsubsti ELPBsQﬂJtSB éﬁ’é@tt\!fvtc%tcﬁ*ihré@ﬁ‘fﬁestty K&o§én, or
three tinmes, by halogen, or R4 and R5 or R5 an

form together wWith the carbon atons to which they
are in each RﬂSQn@QHQQd' RENge®ERE oty togwéthemmthotﬂuercarbon

di di f
i oxane, 0Ll o pH R T B oA b, pdtEgerny
several car boheaththerpaadioxand, wioxole bgingdtobgran amftran ring,

the —other ragdigals, |P’i?’|g dl@u%%sﬁ?utgﬁ cﬁ?’?uﬂgitlﬁgq,sgg one or at

have the abovenenti on meani n
for the casesg\)erabcaﬁnqmagsnmonge teydivigen byt alpgen and the

- (C1- C4) - al kyiher Fadicals R@lF@f)ah@' RY' or N?serl?fi @n&yR'ﬂ Bave the
substituted, once, tw ce or

-C(0O -0 RS , apevelheRtPnes mpgnlng c?L)‘l &\? rsogen atom or
1.2) -(C1- C4) al kyl, 2. -(Cl-C4)-alkyl-OR8', in which
R8' has tE:S/thabove nti oned neani ng, 3. phenyl, in

whi ch pﬂ% Vs 829, B8ti tuted, once, twice or three
times, R‘idepaqun gtore ac HGot-Ge)-alkyly 3. 1)

- (C2- Al ky %4)%@?[ v&ﬁé]'e"‘ﬁkalsR@uthﬁﬁtetd‘eonce twice or

abovenen oned anrn
-O-(C1- C4) atl’k?eilc(@) §DR8 in which R8' has the

abovenenti ongd ne NO- -3 RIgg’-i4 R15) in which
R14 and R15 ?ormsﬁ( F’\BB ?anQ: s
1.1) hydrogen atom or

1.2) -(C4-Cyg)-alkytl,

2. -(C1-Cq)-alkyl-O-R8, in which R8 has the
abovementioned meaning,

3. phenyl, in which phenyl is substituted, once, twice or
three times, independently of each other, by

3.1) -(Cp-Cyq)-akyl-C(O)-O-R8’, in which R8' has the

' abovementioned meaning,
3.2) -0-(C1-Cyq)alkyl-C{O)-O-R8’, in which R8’ has
" the abovementioned meaning,

3.3) -N(R14)-(R15) in which R14 and R15 form,
together with the nitrogen atom to which they
are bonded, a radical which can be derived from
pyrrolidine, piperidine, pyrazolidine, pyrazine,

- tetrazine, imidazolidine, piperazine,
isoxazolidine, morpholine, isothiazolidine or
thiomorpholine, and, in the case of nitrogen, the
nitrogen atoms can, independently of each
other, be unsubstituted or substituted by
(C1-C4)-alkyl,
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‘together with the nitrogen atom to which they are

bonded, a radical which can be derived from
pyrrolidine, piperidine, pyrazolidine, pyrazine,
tetrazine, imdazolidine, pigﬁ{azine, i soxazol i di ne,
nmor phol i ne, isothiazolidine t hi onor phol i ne, and,

in th f ni t . . ; ,
obpendanc 1y of SAERTGHRIENL MRS T B985, 4 or o
substituted by (Cl-C4ndReylandoR18 da@ ideniical2g dffecmt and
3.4) -(CH2)k-N(R9")-( ' ind'eg H@éﬁtﬁ:&féeﬁ:}‘?@mér 4 or 5

entl C Ie or diff

and R9' and R10' are i erent arfd are,
i ndependent |y of each 3#kbrhydsogen ptaip @ ogen at om or
3.4.2) -(CQ-C6)-alkyl,3aro)RC, -4, of orm t oget her
wth a nitrogen atomto which they ‘are bonded, a
radi cal which can be derived from pyrrolidine,

pi peridine, pyrazolidrgeandy RaDl ferm} eddethbnavith a nitrogen
i m dazol i di ne, piperazjne, i

i soxazol i di ne rphol,i .
i sot hi azol i di ne or t hi 35} %8‘1 "%bﬁ"eé(rﬂf?rh%dtgﬁeg r%ggc(%?\{vwch
of nitrogen, the nitrogem bé oderivsh, fromnggmelidiass | gipefidine,
each ot her, be unsubst] . it Y i -
(G ch)-aliyl e 3) - PLEsOlife. pRtphlg pilifgy imidazoliine,
where R9' and RI10' hapiperagineboverisnazobdoeneani mgreholine,

3.6) -N(R8')- (O - (4 - Binidddfidine idt MibRBroddivk, ighd, in the
unsubstituted or substitute qonce, twice or three

times, by 3.6.1) hal oge@se ©f e?'tzslg%fya%e ﬂgf.o@.e@) ﬁi?'{“ﬁo can,
3.6.4) hydroxyl, 3.6. fndepahaéntlyefteath other, be unsubstituted or

the. aboverent] oned meaisiudd By CAELy-&Ry, and 7 has

3.5) -O-(C2-Cg)-alkyl-N(R9')-R10°, where R9" and
R10’ have the abovementioned meaning,

3.6) -N(R8)-C(O)-(C1-Cg)-alkyl, in which alkyl is
unsubstituted or substituted, once, twice or
three times, by
3.6.1) halogen,

3.6.2) cyano,

3.6.3) nitro

3.6.4) hydroxyl,

3.6.5) amino,

3.6.7) -C(0)-0-(C4-Cg)-alkyl, or

3.6.8) -C(O)-CH, and R8’ has  the
abovementioned meaning,

3.7) -phenyl, where the phenyl ring is unsubstituted
or substituted, once, twice or three times, by
3.7.1) halogen,

3.7.2) -(C1-Cg)-alkyl,

3.7.3) -O-{C1-Cg)-alkyl, or

3.7.4) -S(0)2-R16’, where R16’ is (C1-Cg)-alkyl
or -NHz2,

'4. Het, where Het is azepine, azetidine, aziridine,
benzimidazole, benzofuran, benzo[1,4]dioxin,



3.7) -phenyl, where the phenyl ring is unsubstituted
or substituted, once, twice or three tinmes, by 3.7.1)
hal ogen, 3.7.2) -(Cl-C6)-al kyl, 3.7.3)
-0-(Cl-Co)-alkyl, or 3.7.4) -S(0O 2-R16', where R16" is
(C-C6)-al kyl or -N H2, 4. , Where Het is azepine,

azetidine, a d b 'd I J

penzol 1 4] di oxi . | 9ebenzg et gt Befrold #6RAE benzoxazole,
1, 3- benzodi oxol e, bdmtdjlenazo[elbehwthmplheneb@lmnazdm guinoline,
be_nzot hi azol echr oﬁﬁl%;?élméhen%hrcﬂﬂéﬁ‘azgén‘lrﬂﬁmequ' Rel_fiBSepine,

gui noxal i ne, ci nhol I aze
1, 3-di azepine, 1, 1,3diszepinae] 41diazepingi ha- Cﬁ?’@%oﬁ'@)@e furan,

gfuran, imdazol ey H?Eé!éohrﬁjaﬂoﬂéj%ﬁole' SQRURSlineN §sochroman,
i sochroman, isoin i sot h |azo e, 1soxaz

nor phol i ne, 1, 2- Wﬁ‘ﬂq]\% 1'59Myaz0iene, 'SPXEZBlﬁam ngorpholine,
oxazol e, ~ oxiranef Zobmr@dl neL,S-lQixezlhepll ned-oxazine, oxazole,

B B e, P B BBl DGR aSne PEHARELR, pyan

pyri dopyri di ne, ppyiatineyr pyiadoles, pyrp:;azrm epyrldme pyrimidine,

108 Phi azime, | thi B3dmidazoiey Ak pycifie; o Bidbhyrimidine,
thi opyran, 1,2, 3- pyrrglgl, pyrrolidige Setrazelgi ﬁ,g-thiazme ‘fS-th|a2|ne
1,2, 4-triazine, 1 RZutadiRéaZhi8z8E, 1 tﬁloﬂ'rdrbhé’mﬂsl e, thidishene,

Het is unsubstltufed or su

ti
three tines, inddpeRM8RAtIYy %’f”@é‘@ﬁ ot %5 “35';‘?%, ﬁj‘?4tnazme
hal ogen, 4. 2) cyarzqa tridzcle noi r of,2 44ridyolbydr oxghd Het s

1555) Ty o GROAEDED ) s e, ot D B e
substituted, oncetimesi tr‘eie@endenﬂ,aeowmt?thby byhal ogen,
4.9) -O(Cl- Co) - ahml h‘Mb%fe?l, al kyl is unsubstituted or

4.2) cyano,

4.3) nitro,

20 4.4) hydroxyl,

4.5) amino,

4.6) -C(O)-O(C1-Cg)-alkyl,

4.7) -C(O)-OH,

4.8) -(Cq1-Cg)alkyl, where alkyl is unsubstituted or

25 substituted, once, twice or three times, by
halogen,

4.9) -0-(Cq-Cg)-alkyl, where alkyl is unsubstituted or
substituted, once, twice or three times, by
halogen,

30 4.10) pyridyl, or

4.11) phenyl, where phenyl is unsubstituted or
substituted, once, twice or three fimes,
independently of each other, by a radical from
the series halogen, -(C41-Cg)-alkoxy and

35 -(C1-Cg)-alkyl, and

R4 and R5 or R5 and R6 form, together with the phenyl ring
and the carbon atoms to which they are in each case bonded,
independently of each other, a ring system from the series
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substituted, once, twice or three tines, by hal ogen,
4.10) pyridyl, or 4.11) phenyl, where phenyl is
unsubstituted or substituted, once, twice or three
times, independently of eac ther, by a radical from
the series hal ogen, -(Cl-C®6)- koxy and

- (Cl1- C6) - al 4and R5 form

t oget her wi h#r{zﬁng IOXANS, | ng? acH quﬂﬁe'ag‘?%@? at to2%
whi ch they adiftudrobenzd]1¢3jdiexblended, theiotiepadieais IRS,0R6 and
each ot her ri 96

benzo[ 1, 4] dlglgﬁggg ?@éwfﬁgbﬂ?ﬁ%@ﬁ}and 2, 2-

di fl uorobenzo[ 1, 3] di oxol e, and the other radicals R3,

R63and é%z)pﬂfoﬁﬁé .of e mlﬁz | %&%Ial?%@ﬁ%%&uﬁtpﬂi 2 5Wﬁereﬁ=|

conpoun as claimed in claiml
wher ei nfor thg casgeak ase a), Rl is hydrogen atom R2 |s

- (C1- CGRr1al kiglhyd rEatehky! is substituted by 1.

0" hr o821 ?a‘é;f& At BB By 00

25 30 35 1.1). - CHghépyl) inOvRBh phewhiis isubStituted) yahoeg éwice or
0o, o) “al Ky - pr%‘% flop. fbpndeibgreaghaghen by g o

R0 apt RIS Torm 3’*22*@”"2 Céo'*’“i [odebigined R'ft‘ﬂ?’rl ?’é“”"ge"
whi ch t hey arembondgd 'I?'%Eh dé gl BWY‘ EF%? % derive
from pyrrolidine, Bl)pe'r(pdrq'@ a"‘ﬂﬁ@z)th'ﬁ E“ S’yl"&zWH@

tetrazine, imdazolidiged RRDPEFAZHyAPegerP BtaAR! n@t ) ethy!
mor phol i ne, |soth|azol|d|Fe or thlonnrphollne an

in the case of nitrog@®PYtRePW¥t Pbgen atons can,
i ndependent |y of each RBhand R®0 Uosupivgdtheeavittr the nitrogen

substituted by (Cl-C4) 3 . :
_(Co- C4) - al kyl - (O - NI—?%NW‘aWﬂm hey are bonded, a radical which

-0 (CO 6) - al kyl -C(O) - d&Robe ( Be0yed i fromhipyrrolidineangiperidine,

R10 have the meaning "BWa'zBPcﬁﬂeaB?Pé%néJW@%zﬂﬂez)lmldazohdme
piperazine, isoxazolidine, morpholine,
isothiazolidine or thiomorpholine, and, in the
case of nitrogen, the nitfrogen atoms can,
independently of each other, be unsubstituted or
substituted by (C1-C4)-alkyl,

1.3) -(Cp-Ca)-alkyl-C(O)-NH-CN,

1.4) -O-(Cp-Cg)-alkyl-C(O)-N(R9)-(R10}, in which R9
and R10 have the meaning mentioned above
under 1.2),

1.5) -(Cg-Cg)-alkyl-C(O)-N(R8)-(Co-Cg)-alkyl-N(R9)-
(R10), in which R8, R9 and R10 have the
abovementioned meaning,

1.6) -C(O)-N(R8)-(Co-Cz)-alkyl-Het, where R8 has
the abovementioned meaning and Het is
azepine, azetidine, aziridine, benzimidazole,
benzofuran, benzo[1,4]dioxin, 1,3-benzodioxole,
4H-benzo[1,4]oxazine, benzoxazole,
benzothiazole, benzothiophene, quinazoline,
quinoline, quinoxaline, chroman, cinnoline,
1,2-diazepine, 1,3-diazepine, 1,4-diazepine,




1.5) -(C0-C6)-alkyl-C(O-NR8)-(CO C6)-al kyl - N(R9) -
(R10), in which R8, RO and R10 have the
abovenenti oned neani ng, 1. 6)

-C(O-N(R8)-(C0-C2)-al kyl - where R8 has the
abovenenti oned neani ng and He%’?l S azepine, azetidine,
aziridine, benzim dazoh) ben furan ) .
benzo[ 1, 4] di oxi n, gn‘}'%lno q»g;le furan imidazole, indazole,
ﬁl—l— benﬁ_o[ 1i14] oxazi ne, imdolmxasm)d;mnolmmenzmcthrarznaIne, isoindole,

enzot hi ophene, qui naz e al4i
chr onan. ci nnol i ne. %Qﬂ'gﬁzole q%b%’idié‘ mggb\ln&f?fé 1, %xazine,
1, 4-di azepi ne, 97 5 101;Bsomlrzes 3‘0435<az1rm,duqa§a|zﬁ!e oxirane,

di oxol e, furan, imdaz az do
5.
i soqui nol i ne, isochr orrgir’?%raZIIIﬂCSJI B|p%ﬂdmlegot blﬁh?l)alzme pyran,

i soxazol e, norpholine, PYrazingy az iPyEazole, 3. M‘Q?FW@ pyridine,
1; 4;}??‘3%1}29 g?ﬁgfﬂ e, pyimRee, pPylediTdasle, pyndopyrldlne
Byrpi dazi ne, gyrl di ﬁél new&%”m'ﬂ'ggy@fm& #@@me etrazole,
pyridopyridine, pyri dé@hiaring,nt3-thiazme, el, 4-th|azme thiazole,
qgPyrrolidine, tetrazol ethlor%ﬁ?pﬁcnhéz' ne, th}opﬁ'h azi nﬂwtopyran

1, 4-thi azi ne, thiazole I'fomor phol i ne I ophene
thiopyran, 1,2,3-tri ail?n%-mazfm 5 tt.3&ririeaine,  1,2,4-triazine,

1,2,4-triazine, 1,2, 347 3330l dfe Ofr 11244tria"zb%20| %ndar}‘!’et is
Het is wunsubstituted or substltute once,

three tines, independeHPPYosituigdchr o?‘l’*-’éﬁt'tm@Q agnce “twice o
hal ogen b) cyano, c) threettimes, hdepeddenty of each other, by

15 - oa) halogen
b} cyano,
C) nitro,
d) hydroxyl,
e) amino,
20 f) -C(0)-0-(C1-C4)-alkyl,
o g)  -C(O)-OH,

h) -(C1-Cy)-alkyl, where alkyl is
unsubstituted or substituted, once, twice
or three times, by halogen,

25 i) -0-(C1-Cq)-alkyl, where akyl is
unsubstituted or substituted, once, twice
or three times, by halogen, or

1.7) -C(0)-N(R8)-(Cp-C4)-alkyl-phenyl, where phenyl
is unsubstituted or substituted, once, twice or

30 ' three times, independently of each other, by the

abovementioned radicals a) to i),

1.8) -CH2-N{R9)-(R10), in which R9 and R10 have
the abovementioned meaning,
- 1.9)  ~(CH2)y-N(R8)-C(0)-(C1-C4)-alkyl in which alkyl

35 : is unsubstituted or substituted, once, twice or

three times, independently of each other, by the

abovementioned radicals a}to i), and y is 1 or 2,

1.10) -(CH2)x-N(R8)-C(O)-(Cq-C2)-alkyl-phenyl, in
' which phenyl is unsubstituted or substituted,




kyls e) am no, f) C(O) O(Cl C4) al kyl, g)
-C(O-0H h)-(d-A)-alkyl, where unsubstitut ed or
substituted, once, twice or three tines, by hal ogen,
i)-O (ClL- C4) -al kyl, whereal kyl is unsubstituted or
substituted, once, twice or $hree tines, by hal ogen,

or 1.7) C(O) N(R8) - (CO-A) - al kyl nyl,, where phenyl
is unsubstituted or suPReSt tWIER oroﬁyge finese 'B@e&ir}d%@y of

times, independently Oéa(ﬂﬁ@)h”:cﬁ’t b?l’che 3bovBentioned radicals a)

aboverrentl oned rad| ca ']éxh")n% 1%8@
- CH2- N( R9) (R10), have the
abovenenti oned rreamm)ug- C]_-lz%a N(R8)-C(0)-(Cg-C2)-alkyl-Het, in which
(CH2) y-N(R8)-C(O - (CL
5unsubst ituted or substﬁ?ﬁi ghé%dsélgd}em ce b%&ﬁ}f%%rbﬁce twice
ti nes, independently oér thieh tmeaenndagertde@tly of each other, by

abovenenti oned radi cal
1.10) - ( CH2) X- N( R8) - C( nﬂgﬁ%g réd c%i ?)0!”0 |§ vand x is 0,

whi ch phenyl is unsubst of ed or substltuted 98 5 10

15 20 25 30 35 on¢g2)t WOHR)eN( RBI 6@09 01&31-04)—alkyl |n which
i ndependently of each

10radicals a) to i), alﬁy\h @su%sgm?ef orlsﬁqmantutea once, twice
- (CH2) x- N(R8) - (O - ( CQ)Cﬂ’)reeltimés hl&diepe_m’dedﬂycr}f eddht othsr, by
st e o e1% et lenonel RS € o xis .

abovenentioned radical $a2,to i), and x is 0, 1 or 2,
1.13) -(CH2)x-N(R8)-C(0O)-O-(Co-C4)-alkyl-phenyl, in
15 which phenyl is unsubstituted or substituted,
once, twice or three times, independently of
each other, by the abovementioned radicals a)

toi),and xis 0, 1 or 2,

1.14) -(CH2)x-N(R8)-C(0)-O-(Cg-C4)-alkyl-Het in

20 which Het is unsubstituted or substituted, once,

twice or three times, independently of each
other, by the abovementioned radicals a) to i),
and xis 0,1 or2,

1.15) -(CH2)x-N(R8)-C(O)-N(R11)-R12, in which R8

25 and x have the abovementioned meaning and

R11 and R12 are identical or different and are,
independently of each other,
1.15.1) hydrogen atom,

_ 1.15.2) methyl, ethyl, propyl or butyl,

30 1.15.3) -(Cg-Co)-alkyi-phenyl, in which phenyl
is unsubstituted or substituted, once,
twice or three times, independently of
each other, by the abovementioned

o radicals a) to i),
35 o 1.15.4) -(Cp-Cp)-alkyl-Het, in which Het is
- unsubstituted or substituted, once,
twice or three times, independently of
each other, by the abovementioned
radicals a) to i),



: 112) ( CHZ) X N( §8) _ C(O) O(Clm) a| k_yl | ,i nWhI Ch e

al kyl is unsubstituted or substituted, once, twice or
three times, independently of each ot her by the
abovenent i oned radi cal s a) to i), and x is 0, 1 or 2,
1.13) -(CH2)x-N(R8)-C(O) - O(CQ?CA)-aI kyl - phenyl , in

whi ch phenyl is unsubs S i uted, once,
twice or three tinmes, ﬁb?ﬁend@@?&gbh‘* ”@M ot her by
t he abovenenti oned radqqal&.) a){:é&p(@@_c ykphefy or

2, 1.14) -(CH2)x- N(R8) |n
V\,hl ch Het is unsubstltut )or k&E@i

twice or three tines, ﬂﬂ@e&)endBOZQL(ﬂ‘,@Cz;)ealkbll ot her, by

s et 0, sk Byl

and x have the abovenemtliSot@d -882AQpgCalalkylRiét,and R12

are identical or different and are, independently of

each other, 1.15.4) hydrogen atom nethyl, ethyl,

propyl or buRgl R4,-REOR® pndl RY | anghiglenticali or wifierént and are,

phenyl is upsi ituted, once, twce
?hé%%“f%fe%ﬁ“%*“ %

or three tines, each other, by the

0 abovenent i ondd raBY@QB@n@}Omo i), -(COC2)-alkyl -

15
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35

in which Hetois ungwgghltut ed or substltut ed, once,
twi ce or thr e ti r @P%E enolentr(l)l%h "gga%hll% rstitu?é/d or

t he aboverren i onec
-0 -(C1-C4)-al ksdjbstltdiea5oﬁde twice or three times, by halogen,

983 42 KRR apopef iy o, g ynyttuted or

1. 15.9) -S02- ( CO sdhstiilited| epteriwice arthree thhesOhy halogen, or

- S02- (Cp- C2) -Rh kylg M8 or 15 Lnd?Re2Rorm, together with the carbon
atoms to which they are bonded, independently of each
other, a dioxane, dioxole, dihydrofuran or furan ring and the
other radicals R3, R6 and R7 or R3, R4 and R7 have the
abovementioned meaning of 1. to 4.,

or, for the case b),
R1  is hydrogen atom,
R2 is -(C4-C2)-alkyl, where alkyl is substituted, once, twice or
three times, by
1. -C(0)-0O-R8’, in which R8' is
1.1) hydrogen atom or
1.2) -(Cq-C2)-alkyl,
2. phenyl, in which phenyl is substituted, once, twice or
three times, independently of each other, by
2.1) -0O-(C2-Cy)-akyl-N(R9)-R10’, where R9 and
R10’ are, independently of each other, hydrogen
atom, methyl or ethyl, or R9" and R10° form,
together with the nitrogen atom to which they
are bonded, a radical which can be derived from
pyrrolidine, piperidine, piperazine, morpholine or
thiomorpholine, and, in the case of piperazine,



R3, R4, R5, R6 and R7 are identical or different and

are, independently of each other, 1. hydrogen atom

2. halogen, 3. -(Cl-C6)-al kyl, in which alkyl is
unsubstituted or substituted, once, twi ce or three
times, by hal ogen, 4. -O (C1188)-alkyl in which alkyl

is unsubstituted or substituted, once, twice or three

ti mes, by hal ogen, or thﬁ@e&ﬁadmr%ermf%&am@er%wtrﬁt'tuted by
together with the carhasthybpgthyl,0 which they are

bonded, ind d t ' : ;s
i oxol &, G nyar o aPbn o CHLRAVETQAD-RE Wikien Re' is,
radical s R3, R6 and R7ndep&i¥derly ehcabli oOihee, higdrogen atom,

abovenenti oned neanin ... or, for the case

S b), Rl is hydrogen at g‘ﬁ]g{%%g&(’@;ﬂr@)-al kyl, where
al kyl is substitu28), -BH{R44)HRilLe inrwhiche®R1 e, Ri\6 form,
1.-C(O-0OR8, in whi o Siptl t M
1.2) -(CL-C2)-al kyl , ggﬁ%@'rﬁﬁ'“?rﬁﬂémﬁﬁé%ﬂ%ﬁ?fﬁ R Which they
substituted, once, twia®@ kandeds adadicabwhichiadadesderiyed from

of each other, by 2.1)pyrflidine, hibedding, - Did2oldifd 0’ pyrazine,
where RO and RO are indepgﬁbgee.ﬁt.lgéz’éi each othar

10 hydrogen atom net hyl eYpZEeny| oM idine:r 0 PHRSLRZINe,
together with the nitriggemediting, t onovidholing, heigothdazlidine or

pyrrolfdine. pi per i di rIOPRRPISF AN T i Ehs, of girogen, the
t hi onor phol i ne, and, imitropencatomsf cai,pérdepeandentlpoob each

10 15 20 25 30 the sec ' .
substituted by met hy|8@§r'3‘i}9ﬁ?‘%§"’_" 88 rHUbRBtuted by methyi

15.0 (Cl-C2)-alkyl -C(O -G, in which R8' is,
TISTETET) 4, A, SO MO ROD) ) gt 70 oo o
form together with tﬁé ﬂp% r%ﬁgr?rﬁt'a%ﬁ{l%l\%i%%r{aﬁgﬁnd are,

independently of each other, hydrogen atom,
methyl or ethyl, or
20 R9 and R10Q’ form, together with the nitrogen
atom to which they are bonded, a radical which
can be derived from pyrrolidine, piperidine,
piperazine, morpholine or thiomorpholine, and,
in the case of piperazine, the second nitrogen
25 atom can be substituted by methyl or ethyl, and
R4 and R5 or R5 and R6 form, together with the phenyl ring
and the carbon atoms to which they are in each case bonded,
independently of each other, a ring system from the series
benzo[1,4]dioxane, 2,3-dihydrobenzofuran and 2,2-
30 difluorobenzo[1,3]dioxole, and the other radicals R3, R6 and
' R7 or R3, R4 and R7 are hydrogen atom.

4. A compound of the formula | as claimed in one or more of claims 1
to 3, wherein one of the following compounds is selected
35 pyrimidine-4,6-carboxylic acid 4-(3-methoxybenzylamide)
6-(4-propylcarbamoyl benzylamide),
pyrimidine-4,6-carboxylic acid 4-(4-isopropylcarbamoylbenzylamide)
6-(3-methoxybenzylamide),
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are bonded, a radical which can be derived from

pyrrolidine, piperidine, pyrazolidine, pyrazine,
tetrazine, imdazolidine, piperazine, isoxazolidine,
nor phol i ne, isothiazolidine or thionorpholine, and,

in the case of nitrogen, thel0hitrogen atons can,
|ndependentl of each other, be unsubstituted or

subst i t Ytd6- é]mfpgjqwbenéyica;rpﬁg]oyl)gyumldlne-4 carbonyljamino}-

- (CH2) Kl ﬁg&rbokﬁm‘ﬁhb%b 0 wfle%teﬁ or 4 and RO

and R10' are i d r di.fferent  and, are

i ndepenBWHDIAR %e%@ oy l?e’-’ic‘d ﬁ%&r'ﬂ@g}?xﬁ%‘r’ﬁwamyl or
et hyl, eﬂ(z@hemefﬁy@anﬁ@é]m together with the
i o Biersa ot el R BmaRiEhe P sefftf faminol-
pi per afzpamiy[)oarbphyﬂlmmm methyhesilenr phol i ne, and, i nbt he
i e
subst | t B LA st per bRy REFAD -1 L AR A DA
and R6 c@nbﬂmctyb)geﬂhséamm]rﬁ &%@eﬂlﬁéﬁy&?ﬁﬂiylﬂ@“d@nd t he
e LA EISLERaE sous TSR
Uk RN IRK N7 a1 2T BT T e R

2, 2- di penpylgriedo[ 1, 3] di oxol e, and the other radicals

A

of cl ai 6g442- dlmeﬂ]ylarmmoethylccmbambyk)b@ﬂmmmiﬁ] ng

IO Tl el
be?iw a (a@etWYbf?ﬁ?éﬂﬁfﬁld@ 6- car boxyl i c acid
4 [ s

o3 %; ¥ 10 Tf@l}mdme—éf ~carbonyl]amino}-
-(3-ne nz e

et hoxyb@?gﬁyl g(h‘b@f c‘%ﬁt onyl ] am i no} -

gﬁ Ih)r/n| zj mhjdn]ue‘»a[@dbcxemxgbz slelgm-(fﬁ}y:hloesbmzyiamde) 6-(4-fluoro-
4- ( 3- m?ﬂﬁ?%@’ﬁ%@?’%ﬁ%@ Fhenoxyet hyl ) ani de

(5 {[6- pganmmm)ﬁ}dmybwu@am vetilpiogyridinad-ytanefo i

] am no} 5 f &gtey (4RgoRx ¥R Be R IBMaSt o

pyrlmdln oxylc
4- [ 4- (2pmn 'P@rl4 iraEralic agisy4RepTYIRRE Ht(4rflugey-3-methyl-
6- (3- meph Iamde) pyrlmdlne46carboxyllc

gmyldn:t h(nmm 2 éj E%%?ggx ic acﬂ A?ﬁ( ﬂuoro 3-methylbenzylamide)

6-[4-( ZBQ(WEWHWQthIda}c banoyl ) - benzy[ ami de],

3 (5 cnPBIBRNe P RS OGIE Rblg-(+-Suprp-pmgthyibenzyiamide)

i met hyl Grfpyodink3-yireetbyiapidelbenzyl am i de],
pyrimidine-4,6-carboxylic acid 4-(4-fluoro-3-methylbenzylamide)
6-{4-[2-(4-methylpiperazin-1-yl)-2-oxoethyllbenzylamide},
pyrimidine-4,6-carboxylic acid 4-(4-fluoro-3-methylbenzylamide)
6-[4(2-morpholin-4-yl-2-oxoethoxy)benzylamide],
pyrimidine-4,6-carboxylic acid 4-(4-diethylcarbamoylmethoxy-
benzylamide) 6-(4-fluoro-3-methylbenzylamide),
pyrimidine-4,6-carboxylic acid 4-(4-fiuoro-3-methylbenzylamide)
6-[4-(isopropylcarbamoylmethyl)benzylamide],
pyrimidine-4,6-carboxylic acid 4-(4-fluoro-3-methylbenzylamide)
6-{4-[(2-morpholin-4-ylethylcarbamoyl)methyllbenzylamide},
pyrimidine-4,6-carboxylic acid 4-(4-diethylcarbamoyimethyl-
benzylamide) 6-(4-fluoro-3-methylbenzylamide),



pyri m di ne-4, 6-car boxylic acid

4- di met hyl car banoyl net hyl am de 15

6- ( 3- net hoxybenzyl am de),

[4-({[ 6-(3-am nobenzyl car ba éh?pyrinidine-4-carbony|]
am no} - nethyl)phenyl]carb023 no tert-butyl ester

3 (3" chPBTBEIR o e?s%’@' 13 fr@fupro-s-methyibenzyiamie)

3- met hyé zarh@mshdm) 4 mcretmlybmymnﬁdd] carboxylic
gc'( 2 f4| m ﬁz% bgﬁgﬁ aacﬁq g‘é(?,f-}ch}ré—ﬁmeﬂﬁJlbenzylamide)

pyri m dﬁﬂé{lspﬁFapymmgyimetla@qdbanMamﬁ%m de
5 6-(4- fl M@éﬂcgrﬂb‘i Eé’haﬂﬁd@ methoxybenzylamide)

r|md oxy cid

4 (4- flﬁdfnyrlgm@wimetbwﬁaw% de) 25

SyE (pyr Pﬂl‘:rﬂrﬁné’hr@&% [¥ 8t8d 4-(3-methoxybenzylamide)

4- (4- i ﬁﬂﬁﬁw%'ﬂ%@ms&%ﬁwm%hr'ﬁmld&
2 (34)”f prﬂmld%i)’rﬁe m@leérbowlro adid 4nEH 2-chriarapyridigd-dmadtiyd)-
uor 0-
105 (3. 2RI e B oo o 2
e}, 30 pmmdrme#ﬂ;feearbexylw acict yi-(3echiorai4-fluorobenzylamide)
4- (4-f1
g g - Rt é{"mlﬁi? @@ﬂ?ﬂ%@fﬂyﬁ% rb%n&égﬁi]%némpt%}ﬁide)
pyri ni dl4E16:{Fmatheebpenzycabamoyl)pyrimidine-4-
4- (4-di ghihih ﬁﬁﬂ}ﬂeﬁﬂﬂ)ﬁﬁéhyl]éﬁﬂéﬂa&ﬁhd&éobutyl ester,
15Sy$|4 f é{i’@r%% F enz 33&1 y)pyrimidine-4-carbonyllamino}-
4- (4- fl nmtﬂyiﬁamﬂaémenya«hmmetbyi &fer,
6yE |4 féﬁ @160 e%ﬁeiﬁ%%%\‘n%ﬁé@%ﬂ&ﬁ%ﬁhﬂ%ge&—carbonyl]amlno}
4- (4- fl owtoy Pohenylgarberyaming ally) es®r{ 4- [ ( 2- nor phol
-4-y kﬁ% Acfi@é Qaévﬁéﬂ'bo}(?ﬁé By H]ﬁﬁ‘éﬂlb%‘h%mobenzylamlde)
d| §r[|4;(|1 craatm}mwﬁb@%yloxsaaﬁayylam@ﬁia
BOARidingR!L @bbﬂﬁﬁ?h’é Q&Udﬁb cAlBPo-4-fluorobenzylamide)

(4

(4-f

E 4-f 2{2{&0@1%—%& M%gpgqﬂragyl]methyl}amde)
E 4-

(4-

[ 4-

r

o

©

( 2p9ﬂﬂﬁﬂ1néWB4:apH0x2h@aadt4?§B Jriethapnbemzdamide)

fI bﬁﬁoéﬁﬂ@{??ﬂ kl?ﬁ',ygccd ga oyi)benzylamide],

(i pypmyeéawammmaad@i?nmﬁbowhﬂnayl@]md%)

yrimdg b@rﬂiliﬂﬁ{—@gﬂ% Hygc Sfho yc}benzyiamde]

3- net
)aEn dgf pyﬁri‘(f?dine %@azb%w&%aﬁﬁgf} - Q&Wyarotyenmh X]dloxm—
4- (3-nep sﬁl‘férhb{([biﬁheﬂmyl 2-ylmethyl)amide];

:o;r ﬁmyldrg’fftﬂpfﬁd %e%r$ %S‘if ggﬁ\édi ?(5‘3‘]' S?hydrobenzofuran-

304 ({ [ ( 25e}iesiop)amidehe 4tyiophein - Yihyi)amids],
car ba”‘%&b#ﬁi& Ec\é a?g&'gxyc?xyﬁc gétd@f@%ﬁmﬁ%%ﬂ%n-

d
gyz I3mc h I%ylmﬂhyl)aNIdeb@ri@mmﬂf@Tan-@—)("{'[e@Bd)ﬂﬂl"Gﬁb pyrid

i n-4-yl gm{émﬁoxy ew ]té‘%&f@ﬂ&@"%—bﬂw obenzofuran—

[4-({[6- ar banp |ne
car bony Brematioy ashie] itRempth it %Qy!élme% aé‘@igﬁl’ yl
th ‘(EE o) rimidine- O4 6-carboxyllc acid 4- [ 2, 3-d:hyr?1robenzofuran-

X |
7 aim noP-ymBRY AR E@ﬂiaw&ﬁﬁ%nﬁfﬁ%p*é%mérﬁ@sﬁyﬁ%mk?@é‘ly
[ 4- ({[ 6-pyBmidinbek§iwarapivie sba®y(2,3-dihydrobenzofuran-
) pyrim g—ﬂ?ﬁe‘%ﬁﬁ%ﬂ%@}',Sl[faprVriH%B-ylmethyl)amide];

in
IO
04-
6-
py
4-
6-
py
4-
25 6-
p
4-



met hyl ) phenyl ] car boxyam no al ly] ester,
pyri m di ne-4, 6-carboxylic acid
4- (3-chl oro-4-fluorobenzyl am de) 20
6- [ 4- (1- et hyl pi peri di n- 3-yl OEJ%) benzyl am de] ,
pyri m di ne-4, 6-carboxylic aci
4-(3-chloro-4 Iu€oenz Iamde
A

n- 3~y mBYFgNd % GREHI- g(gﬁr@éyér%%nzgﬂ,4]dioxin—
pyri ni disngméste aanibe)d (pgridini3lyimethyl)amide],

- 4. y1 PROIAPEA SRS Aol 39h0dRbenzol1 djdioxin-

pyr i m dibrdmettad manideaH ( &mathylfuran-2-yimethyl)am|de]

54 ( magpﬂﬁ?( g?%é %ﬁkhc Q?I[j‘]i gé?&ﬁhy&ldb@hzoﬂ A]dioxin-
m d| nsémtmdlaamﬂ Gfmog?@qaraj-Z-ylmethyl)amlde]

[
g hhﬁ&lﬁ@me@égibb fﬁ@'ééﬁ&'-‘-flE(Z% mhyaﬁdmeh):@mﬂe]

d%ﬁé | bllag]xé}i[ d‘ngfﬁyge oxe?’zld %—ylme Hyl)amide],

nhudinehe@zaftmgnn 36 d5-|(RBstihydichbendefuran-

m
(2,
I(tm nﬂ%%t@l%gﬁﬁ%%—h@%@]%ﬂH pyrazol-4-yimethyl)amide],
2, 3pgrrmwine-b1e6rz:afhmahc asidyd-[(@1helihydrabeaiofuran-
5 ”%t hkﬂﬁ@ﬂ% EeL/é T@E‘f‘}ﬂlrﬁé’tﬁ‘yﬂ'@r}an -3-ylmethyl)amide];
2 BPHrlﬁy%lﬂ@ﬁe‘ﬁ'Eéfhﬂxéihﬁ agidA-iEraminpRisidiai3-yimethyl)amide]

(
(5- mmbf&hmgeﬁiﬁﬁidwsmﬂﬁ])anﬁ&]
i mdine-4,6-

(5 SrTmdrsRe e 8alte dihydmbsopofuran-
(5- p-yidiethy)arhitle] @{[)(Harneﬂ}w-HIh‘lepylydnl}%pimkezthyl)amlde]

'<5" aPifiecth bitlc S prpamisepo-
(pyr |2dylmethwl)amldal/ﬁ )[@ﬁ-dé]ydrqm\@furan 5-yImethyl)amide],
| m d'pgﬁﬂﬂ dif ReoPs! k&%fdﬂ c 86idc- [(2 3- dth%grobenzofuran-

-
o

—
(4}

obénzo| 1 I OXI_n ) am de]
pyr |5dylme§ yaraidgi/f imyf%l]!-Zylmetﬁ/yl)amlde

)]
o

-b'O @-PU CDI\)U CD-b'O“-h'O @-PU CD-bU CD-b'O 03-l>'0 @-PU CD-bU CD-b'O 03-l>'0 @-PU CD-bU CD-b'O O-bUD

y I( 4 Wgﬂnﬂdlﬁeﬂﬁﬁ@md c a@idd4 (2, 2-d|f|uor%be|n)zo[1 3 d]toxo!-
n i,0Xi, Nz am de
(5. e W AT 8, ARG ey BFiceh
y I m di{({&al2,3Bdibgdiatenrold 4diodtin-6- ylmethyl Jcarbamoyl]pyrimidine-
I A ey Hyiovjraner ) 00
25 y i mi dmyanudleeedaﬁ@e)@nxyhc acidy-[(2,3-dihydrobenzofuran-
gé nesd%HT@ gﬁgugle r[ﬁ“meﬁ'ihﬁl 'Fﬂrﬁ%ilaiélmf Srhethyl)amide],
y i m d,nygnudleetﬂaﬁﬁ@mxygc gg -1(2,3- dli‘]ydrobenzofuran-
(i h}éil}ﬂ igef 61[ pﬂr@ilﬁ- éy@ﬂ"tylm)aiﬁtééjl de]
y |(m dlqygﬁdlge 8{9%%3@&0 gﬁcﬂf & :ls)d%ydrc?t;enzofuran-
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anhydr | e o ifbrelIGRRPPIS. WherdltPa LBRTBAACYE HE (difta 1
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a) is reacted with a compound of the formula llla or llib
R4 R3
m\m-:
/ a RS NH, b
R2
R6 -

where R1, R2, R3, R4, R5, R6 and R7 have the meanings
given in formula | and Y is halogen, hydroxyl or C1-C4-alkoxy
or forms, together with the carbonyl group, an active ester or
a mixed anhydride, with a compound of the formula | being
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15 formula Ilia or Illb, into a conpound of the
formula I. 6. A pharnaceutical, which conprises an
effective content of at |east one conpound of the
formula | as clained in one or, nore of clains | to 4
together with a pharnaceuticéﬂpy sui tabl e and
physiologicaII%IZO tolerated carrier substance,

addi tive andfsmes: RRd JBe; (RacligRpBiadysts A8 SaRyarfes.ywhere
substances. gpprbpeiatis ntefthéin phfgmgwady edlethed bansndra

| as clainmed 1n one or nore of clains 1 to 4 for
produci ng a pharmaceutical for the prophylaxis 25 and

t her apybdf dasEmspourichoimhesformala Hds aeactedrneifise compimend of
activity of ' rot aj nas ISyl

8. The use agﬂégfogw#éégﬂlfaﬁ%ﬁ%%@?Q%hcgorréﬁ%uﬁgpgﬁsfggggéa Va
in whose co@fB& an increase in the activity of matrix

net al | oprotei nase 13 is 30 involved are the

degenerative joint diseases such ag,osteoagthroseg,

spondyl oses apd cartpl age | oss fol [[owi ng jppint triuma
or relativelyll 1ong jloint i moft 't'N i v
meni scus Bk IMyuries or anmentt rupt uge.
They al so include giseases of phengs tive i ssue

such as col Ragend€es, periodontal di seases, wound

heal i ng 111 di sturbances and chronif® di seases of the

| oconotory appajwhus such as inflammatorygy)

i mmunol ogi cal |y determ ned or netabolism determ ned,
acute and chronic arthritides, arthropathies, nyalgias

and di sturbagggpe p{1 RPRY HERIAHHR! eahiRigs G In frfkds #and Y

h 5b t . ,
such as lrseﬁasloggrall,n ﬁ%roxyl or Cq-Ca-alkoxy, or forms, together with

the carbonyl group, an active ester or a mixed anhydride, and
the compound of the formula IVa or IVb is purified, where
appropriate, and then converted, with a compound of the
formula {lla or llib, into a compound of the formula I.

6. A pharmaceutical, which comprises an effective content of at least
one compound of the formula | as claimed in one or more of claims 1
to 4 together with a pharmaceutically suitable and physiologically
tolerated carrier substance, additive and/or other active compounds
and auxiliary substances.

7. The use of the compound of the formula | as claimed in one or more
of claims 1 to 4 for producing a pharmaceutical for the prophylaxis
and therapy of diseases in whose course an increase in the activity
of matrix metalloproteinase 13 is involved.

8. The use as claimed in claim 7, wherein the diseases in whose
course an increase in the activity of matrix metalloproteinase 13 is
involved are the degenerative joint diseases such as osteoarthroses,
spondyloses and cartilage loss following joint trauma or relatively
long joint immobilization following meniscus or patella injuries or
ligament rupture. They also include diseases of the connective
tissue such as collagenoses, periodontal diseases, wound healing
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disturbances and chronic diseases of the locomotory apparatus such

‘as inflammatory, immunologically determined or metabolism-
determined, acute and chronic arthritides, arthropathies, myalgias
and disturbances of bone metabolism or cancer diseases such as
breast cancer. |



