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W02006/002764 | PCT/EP2005/006416 DESCRIPTION

4-Trifluoromethoxyphenoxybenzol-4'-sulfonic acids, method for the

production and use thereof in medicaments 5 The invention relates to

novel derivatives of 4-trifluoromethoxyphenoxy- benzene such as

AAndsRaperoethied/phenoxybenzene-4'ssulfonic acid, thep(eppaetines/006416

sulfonyl chloride, derivatives such as sulfonamides, and processes for

their preparation and use thereof as medicaments. 10 Pharmacologically
tes are frequently composed of one or more ring systems.

These may be saturated or unsaturated carbocycles or heterocycles. A
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mer es W(ien small modifications aré made t oﬂ1ese unc |ona

QH‘EH%%d FPvdRPRarsHRR et At auians ife dhetnkattesr e?ﬁﬂ'ﬁﬁe aﬂ}@er@ﬁeﬂ
r‘aﬂ;aueasigmdldhat aareyesnitiaisorritigns gistihsticioleaval, tthe biological
t'%nb BRolism @&%ﬁ&%%ﬂé%éf i%‘é’?rs'ﬁé%ﬁ?i ?g@osﬁ%%lt%ﬁ%res
structure with | |n ate roperties to become a candidate for
i\/ ﬁﬁ eve ope otential medicaments. Another important
area, whtch has often been unde_restimated in the past, is to be seen in the

absorption, distribution, metabolism and excretion of the active substance.

Often single parts of the molecule are particularly responsible for

differences in behavior of the molecules in this area, in just the same way
as for the biological activity. Once again, ring systems, their particular
properties and functional groups may be involved. However, it is in many
cases not possible satisfactorily to correlate with, for example, particular
physicochemical properties of these groups, or only a suggestive prediction
is to date possible by methods of computational chemistry, in contrast to
the area of the biclogical activity. Particular complexity emerges when
small modifications are made to these functional groups and lead to very
strong effects. By this is meant that, for example, there may be significant
changes in absorption, distribution (equal to disposition), metabolism and
excretion. Thus, it is perfectly possible for a lead structure with inadequate
properties to become a candidate for development.

It has now been found, surprisingly, that compounds which comprise
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It has now been found, surprisingly, that compounds which comprise 2
radicals of the invention have distinctly better pharmacokinetic properties
than very closely related compounds which have simple alkyl ether or
alkyl fluoride side chains. Improved pharmacokinetic properties mean in
this connection that there are observed to be both higher maximally
achievable 5 plasma levels and longer half-lives. This means that a

pefskitaPihfiriceerios thkes plinmipdratelapbaratsonpiimiic properties
mﬁ@ah@@mi%ﬁlﬁm{mQ&hﬁbﬁﬁﬁﬁ%ﬂﬁﬁ,H%Wég‘:ﬁ;ﬁ@l@aéh@l %{ther or alkyl
nventi [ re often tq.be found.in active . :
R Rl e e T e R R
gnpnaeiasy thatifhrisiare sbsssver iheakel hivhpprieadseally achievable
pdasrspdedily sulfolisgaside fFessoMhbundsnbtieainyantiosriorn hfluence
AR eSS Rl B RAIRIey BRlRsAIRRIBIRINase R BIBI(MME)
frequently comprise side chains  similar to the type of the invention. Cyclic
A SRR AIGE DRy EHE TR 1Rt QIRRIARSWdly Hesaissth are
eXam e, hey doond 81 S thes criltest amtesh pahdisddoimalinepdepspsiyesoanthe
ProVbUalaZ4eeracEhRsAVraen Mrierocyces ERadRvVERIIABBE S @ ame
rel i;sst e%hco%EF)und o{jme for! Ll%lal 2{§A\S\OX O O N-~ (CH2)m
E’%ﬁ n % 32 RPRIGREBY S LteP&BlEomeric forms of the compound
of the formula | and/or mixtures of these forms in any ratio, and/or a

Physiotogicaliydolefatied salemtichezpmpeunasiblraiforaeia | Faheseadfole,

iSO - i ical.o all() RAaaOFEFE in .
o ThEEIbrb ek iR e R Rch N <SR i Fhpins
ROUAG RANG YREME DD RSN -2 Bt pBriRASHAY I8F obisyclic basic
structures are widely described. For example, WO 97/18194 describes
tetrahydroisoquinoline derivatives, and WO 03/016248 describes further

heterocycles.

The invention therefore relates to a compound of the formula |

(CHz)m/ (CHn (H

HR:&

R2 R1
and/lor all sterecisomeric forms of the compound of the formula | and/or
mixtures of these forms in any ratio, and/or a physiologically tolerated salt
of the compound of the formula |, where
X is ~OH or -NH-OH,
A is a radical of the formula i

ISR
i
R4 O/gF 0

in which R4 means the covalent bond to the S atom of the formula 1,
R1, R2 and R3 are identical or different and are independently of one
another

1) hydrogen atom,
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another 1) hydrogen atom, 3 2) -(C1-C6)-alkyl in which alkyl is
unsubstituted or substituted once or twice by -(C3-C6)-cycloalkyl,
-(C2-C4)-alkenylene, -(C2-C6)-alkynyl, -(C6-C14)-aryl or Het ring, 3)
-C(0)-0-R8 in which R8 is 5 3)1) hydrogen atom, 3)2) -(C1-C6)-alkyl in
which alkyl is unsubstituted or substitgted once or twice by
-(C3-Cg)-cycloalkyl, -(C2-C4)-alkenylene, -(C2-C6)-alkynyl, _
-EC6-C )-)z;ry ,?%%/ﬁé)‘rﬁ%ybr“&n\ﬂ’@‘fg‘fi%‘ﬁ @SWWH@@%H@?@O%)@}JbSMUted
-(C6-C14)-arylowca) oy HMW@%)*{OWQ&M@ER&[,hagl@e()4)—a!kez)ny!ene,
abovemention I -(G3-Ch)-cycloalkyl A) -halogen, 157

-NO2, or. 8) -Ce(lglf%lr Ig%gﬁ%il ’Rg%—gcr%?t%%%ﬁt}f?e%%w@tmarbon atoms to
which tléy areHENdEdB-tcwitian38 8 ring in which the ring is
unsubstituted ®yigubstitdtedeanetodn twice by G, 20 10) R1 and R2 form
together with e park@y atypaewhich thewraregnded ainsubstituted  or

-(C5-C7)-cycloalkyl inwhich the ring | bstjtuted, ar sybstituted

once o tice by G, OUPET B o cchlbtor i e aDby HHIEY

to which they are bohtadaii-2/5e8Y ehtemSezcdaral ity wHéEre rearayy!,

s 25 unsubsiituted o oSy 8768 BY ReaiARLRY Apd 2 form

together with mgfar%,a@jtrg?_ égwgph they are bonded an indolyl in
substi

which the indolyl 1s un ed Or substituted once or twice by G, G is
1) hydrogen aﬁm, 3detyimglogen, 3) =0, 4) -(C1-C6)-alkyl in which alkyl
is unsulpstitutedaRSURSIRIEACRBNGSs twicatBReeiBesBalnagn.
-(C3-C8)-cycloglidCs)-cycloalkyl,

6) ~halogen,
7) -NO»9, or
8) —CN, or

9) R1 and R2 form together with the carbon atoms to which they
are bonded a -(Cg-Cqg4)-aryl ring in which the ring is
unsubstituted or substituted once or twice by G,

10)  R1 and R2 form together with the carbon atoms to which they
are bonded a -(Cs-Cy)-cycloalkyl ring in which the ring is
unsubstituted or substituted once or twice by G, or

11)  R1 and R2 form together with the carbon atoms to which they
are bonded a 5-, 6- or 7-membered Het ring, where the ring is
unsubstituted or substituted once by G, or

12)  R1 and R2 form together with the carbon atoms to which they
are bonded an indolyl in which the indolyl is unsubstituted or
substituted once or twice by G,

Gis 1) hydrogen atom,

2) halogen,

3) =0,

4) -(C1-Cg)-alkyl in which alkyl is unsubstituted or substituted
once, twice or three times by halogen, -(C3-Cg)-cycloalkyl,
-(C2-Cy)-alkenylene, -(Cp-Cg)-alkynyl, (Cg-C14)-aryl or Het

ring,
5)  ~{Ce-C14)-aryl,
6) Het ring,

7} -C(O)-O-R10 in which R10 is
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-(C2-C4)-alkenylene, -(C2-C6)-alkynyl, -(C6-C14)-aryl or Het 35 ring, 5)

-(C6-C14)-aryl, 6) Hetring, 7) -C(0)-O-R10 in which R10is 4 a)
-(C1-C6)-alkyl in which alkyl is unsubstituted or substituted once or twice
by -(C3-C6)-cycloalkyl, -(C2-C4)-alkenylene, -(C2-C6)-alkynyl,
(C6-C14)-aryl or Het ring, 5 b) -(C6-C}4)-aryl or c) Het ring 8)
-C(S)-O-R10 in which R10 is as defined above, _96-0(%)-.NH-R11 in which
R11 is a) -(C1-C6)-afkyl in wiishCzarydievhifsunainttetkdr ia oaamRatitusad or
once or twice by -(C3-C6)-aydiatitigybd(Gifc€ bt )tatybdnHeCHNQg pehdioalkyl,
-(C6-C14)-aryl or c) Het ringe10~-G(S)- in which R} is@s,

RN AVEREL | rogen K gy /kom

defined above, 15 11) -O-R1Z7in Z;vlié hydrogen
_(C1-C6)-alkyl in which alkylshitrddb=hitvtes Betdiiftituted once, twice or
three times by halodgen, -(CE-g8)}-rykiaalkgt, -(C2-C4) 20 alkenylene,
-(C2-C6)-alkynyl, -(C%—}CM)FE:E%P%r Het ring, c) -(C5-C14)-aryl, d) Het
fing, €) -C(0)-0-R13 th which R134s 25 e)1) -(Cl;(Cé?-alkyl in which alkyl
is unsistitutdd(B-SifstiiwhisteRH dices Bplies- ey cloalkyl,
-(C2-C8) alketiflomdyHEG2-Ci6)vatiighyR +(G6-C14)- aryl, or Het ring, or 30
e)2) -(C6-Cl4)-arylar)  -(C4-Cg)-alkyl in which alkyl is unsubstituted or
substituted once or twice by -(C3-Cg)-cycloalkyl,
-(Cg-C14)-aryl or Het ring, or
b) -(Cg-C14)-aryl or
- ©) Het ring,
10)  -C(S)-NH-R11 in which R11 is as defined above,
11) -O-R12in which R12 is

a) hydrogen atom,

b) -(C1-Cg)-alkyl in which alkyl is unsubstituted or
substituted once, twice or three times by
halogen, -(Ca-Cg)-cycloalkyl, ~(Co-Cy)-
alkenylene, -(Co-Cg)-alkynyl, {Cg-C14)-arvl or

Het ring,
c)  -(Ce-Cqg)aryl,
d) Het ring,

e) -C(0}-O-R13 in which R13 is
eyt) -(C4-Cg)alkyl in which alkyl is
unsubstituted or substituted once or twice
by -(C3-Cg)-cycloalkyl, -(Co-Cyg)-
alkenylene, ~(Co-Cg)-alkynyl, -(Cg-C14)-
aryl, or Het ring, or
e)2) -(Cg-Cqq)arylor
e)3) Hetring,
f) -C(8)-0-R13 in which R13 is as defined above,
q) -C(O}-NH-R14 in which R14 is
gt} -(C1-Cglalkyl in which alkyl is
unsubstituted or substituted once or twice
by -(C3-Cg)-cycloalkyl, -(Co-Cyq)-
alkenylene, -(Co-Cg)-alkynyl, -(Cg-C14)-
aryl or Hetring, or
g)2) -~(Cg-C14)-arylor
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e)3) Het ring, f) -C(S)-O-R13 in which R13 is as defined above, Q)
-C(0O)-NH-R14 in which R14 is g)1) -(C1-C6)-alkyl in which alkyl is 35
unsubstituted or substituted once or twice by -(C3-C6)-cycloalkyl,
-(C2-C4)- alkenylene, -(C2-C6)-alkynyl, -(C6-C14)- aryl or Het ring, or g)2)
-(C6-C14)-aryl or 5 g)3) Het ring, or Iy -C(S)-NH-R14 in which R14 is as
defined above, 12) -C(O)-R10 in which R10 is as defined above, 5 13)
-S(0)p-R12 in which R12 igiH¥) defimeldrisigow, and p is the integers zero,

10r2, 14) -NO2, 1%))-CN or16)-+WIR1PXKRik2 nEIChiRYS i 18518)3¥ined
hydrogen atom, 16)2) -(C1- 63- lkyl or 16)3) -S02-(CI-C6)-alkyl in which
alkyl is unsubstituted or substituteéd once or twice by -(C3-C6)-cycloalkyl,
-(C2- CB)alkerifieh& 19dn W IRAY is -peslefnpdappyeret 15 ring, and
R12 is by defid@ apt/E, o WhHichORIN(F1 25 RiEGINeHBAVR1 21lap is the

defined abov%tggglig Z\MB'CH R16 is 17)1) hydrogen atom, 17)2)
-(C1-C )r)alky_l i~which alkyl is" unSubstituted or 20 substituted once or

twice by -(C3- 2¢ycloalkyl, -(C2-C4)-alkenylene, -(C2-C6)-alkynyl,
-(C6-C18)-aryCbrdtet ring, 17)3) -C(0O)-O-R8 in which R8 has the
abovemgntiongaz AR i WAiEK R PsR$ in which R8 has the
abovementloq%c?,lrpeﬁwﬂrlggeonr atom,

16)2) -(Cq-Cg)-alkyi or

16)3) —S02-(C1-Cgl-alkyl in which alkyl is unsubstituted or
substituted once or twice by -(C3-Cg)-cycloalkyl, -(Co-
Cq)-alkenylene, -(C2-Cg)-alkynyl, -(Cg-C14)-aryl or Het
ring, and R12 is as defined above, or

17}  -S02-N(R12)-R16 in which R12 is as defined above, and in
which R16 is

17)1) hydrogen atom,

17)2) -(C4-Cg)-alkyl in which alkyl is unsubstituted or
substituted once or twice by -(C3-Cg)-cycloalkyl,
-(Co-Cy)-alkenylene, ~(Cp-Cgl-alkynyl, -(Cg-C14)-aryi
or Het ring, ' ‘

17)3) -C(O)-O-R8 in which R8 has the abovementioned
meaning,

17)4) -O-R8 in which R8 has the abovementioned meaning,

' or
17)5) -(C3-Cg)-cycloalkyl, and
m and n are identical or different and are the numbers zero, 1, 2 or 3, with
the proviso that the total of m and n amounts to zero, 1, 2 or 3.

The invention further relates to the compounds of the formula |, where
X is -OH or ~NH-OH,
A is a radical of the formula i,
R1 and R2 form together with the carbon atoms to which they are bonded
a) a -(Cg-C14)-aryl ring in which aryl is a radical from the series
phenyl, naphthyl, 1-naphthyl, 2-naphthyl, anthryl or fluorenyi,
and is unsubstituted or substituted once or twice by G, or
'b) a b-, 6- or 7-membered Het ring in which Het ring is a radical
from the series furan, imidazole, isoxazole, oxazole, pyrazine,



10

15

20

25

30

35

17)5) -(C3-C6)-cycloalkyl, and m and n are identical or different and are
the numbers zero, 1, 2 or 3, with the proviso that the total of m and n
amounts to zero, 1, 2 or 3. 30 The invention further relates to the
compounds of the formula i, where X is -OH or-NH-OH, A is a radical of
the formula Il, R1 and R2 form togethgr with the carbon atoms to which
they are bonded 35 a) a -(C6-C14)-aryl ring in which aryl is a radical from
the series phenyhaudphthylritazphthyhidaphthybyaintidilar fitosenyd,  or
and is UnsubstideAELRRYAHANBALRNCE DU BBl AL Brc OF twice
7-membered Het mg in‘'which Het ring is a radical from the series furan,
imidazole, |50Q¥z te¥oxazole, pyrazine, 6 pyrazole, pyridazine, pyridine,
pyr|m|d¢ﬁe thiardrootytHiopHdok thadnisolybib sthatdes biused stitutedstifice d
or twice by Goﬁég)(ﬁWM,l@ which the indolyl is unsubstituted or

bstlt Sed 5 Rngleoo%weli%e by G, G is 1) hydrogen atom, 2) fluorine,

Iorlne bromine oriédine nb) =0, 4) -(C1- @6; alkyl in which alkyl is
unsubﬁluted @@%ﬂ%@tlﬁh@ﬂmﬁ@ prReRInA/REIF ifRee times by halogen,
-(C3-C@)-cycleakyl, -(C2-C6)-alkynyl, -(C6-C14)-aryl, in which aryl is
phenyl gy gapt@pdcgr)hlmtym@ wrv:&nchﬂgw hiehﬁ@gw%tgﬁﬁg?caﬁméh@ted
series acridin e a inyl, aziridin nzimi [
ben2|m|dazol)%i éhggvr%reanéﬁt{ﬁ eﬂ%efﬁlo rgr???goeﬁzg(%ﬁa%% %)icloaikyi
benzoxazoly! - (benstiiyiberifaaSoig): %ﬁzﬂétré’i@% B@ﬁzi%o&h@ﬁbﬂl or

benzisothiazohd neaphaza Yhot HAL AT RATEN bR FRoliny |9%W%6‘?&'é]34vom the

linyl, 4H-quinolizinyl, linyl, lidinyl, ,
Chromanyt, RO, et 38 Wyaroc PRI dibeAZBHUIAN, ~ =ridin.

dlbenzothlopwlﬁﬁjﬂ’ﬂ@ﬁbﬂ}’ianp 3-bprizmideaitanyl, dihybesteeanmanyl,
dioxolyl, dioxaaplz@Hichinahbl,2-dithiagwrdimiapiefiiazanyl, benzoxazolyl,
benzthiazolyl, benztriazolyl, benzietrazolyl, benzisoxazolyl,
benzisothiazolyl, carbazolyl, 4aH-carbazolyl, carbolinyi,

quinazolinyl,  quinolinyl,  4H-quinolizinyl,  quinoxalinyl,
quinuclidinyl, chromanyl, chromenyl, cinnolinyl, deca-
hydroquinoliny, dibenzofuranyl, dibenzothiophenvl,

dihydrofuran|2,3-b}-tetrahydrofuranyl, dihydrofuranyi, dioxolyl,
dioxanyl, 2H, 6H-1,52-dithiazinyl, furanyl, furazany,
imidazolidinyl, imidazolinyl, imidazolyl, 1H-indazolyl, indolinyi,
indolizinyl, indolyl, 3H-indolyl, isobenzofuranyl, isochromanyl,

isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl
(benzimidazolyl), isothiazolidinyl, 2-isothiazolinyl, isothiazolyl,
isoxazolyl, isoxazolidinyl, 2-isoxazolinyl,  morpholinyl,

naphthyridinyl, octahydroisoquinoclinyl, oxadiazolyl, 1,2,3-
oxadiazolyl, 1,2 4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-
oxadiazolyl, oxazolidinyl, oxazolyl, oxazolidinyl, oxothiolanyl,
pyrimidinyl, phenanthridinyl, phenanthrolinyl, phenazinyi,
phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyi,
piperazinyl, piperidinyl, pteridinyl, purynyl, pyranyl, pyrazinyl,
pyroazolidinyl, pyrazoliny, pyrazoiyl, pyridazinyl,
pryidooxazotyl, pyridoimidazolyl, pyridothiazolyl,
pyridothiophenyl, pyridinyl, pyridyl, pyrimidinyl, pyrrolidinyl,
pyrrolinyl, 2H-pyrrolyl, pyrrolyl, tetrahydrofuranyl, tetrahydro-
isoquinolinyl, tetrahydroguinolinyi, tetrahydropyfidinyi,
6H-1,2,5-thiadazinyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl,
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imidazolidinyl, imidazolinyl, imidazolyl, 1H-indazolyl, indolinyl, indolizinyl,
indolyl, 3H-indolyl, isobenzofuranyl, isochromanyl, 25 isoindazolyl,
isoindolinyl, isoindolyl, isoquinolinyl (benzimidazolyl), isothiazolidinyl,
2-isothiazolinyl, isothiazolyl, isoxazolyl, isoxazolidinyl, 2-isoxazolinyl,
morpholinyl, naphthyridinyl, octahydreisoquinolinyl, oxadiazolyl, 1,2,3-
oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4 30 oxadiazolyl,
oxazolidinyl, okazoitijaxazolidinyl, ®xXethiakkaybiyyrithidimydrenyl, thiazolyl,
Dhenamh“d'nbﬂié?mnarm@{&)ﬂlla%ﬁﬁaz'ﬂwerﬁm Z'n%ienozmldazolyi
phenoxathiiny] heno ’ phthFJaz peraz iperi

pteridinyl, pury NS %yraznt/ Oﬁh%/a Yolidin{i '%&Fggolmf gﬁéﬁﬁ?P’yl
pyridazinyl, 39 @rﬁdﬂ@i@b@lﬁ Dyritiicinaiyhz 019 SelyitdotyiadoBu -triazolyl and
pyridothiophegyhtpwiginyl, pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolinyl,
2H-pyreplyl, py; y t i

tetrahygaroqum((r)llnydﬁ zﬁgﬁwwﬂ%ﬁtﬁ éﬂb{%ﬂg Et%?%%%ﬁny )
1,2,3-tiihdiazot, NG intwg Ja&iaE&wSﬁi@?éftﬁfhammyl

1,3, 4-thipdiazal(Othes @iy ez slyd ithienyl, thienothiazolyl,
thienooxazolyl, thiengjmidazol mg)@mgrnhouwéﬁmmegmrﬁwﬁmted or

1,2,3-triazolyl, 1,2,3- trlazolé/ Aftdebz ‘p% ary ﬁctél%zoj%% é% trla 8(

and 5 xanthenyl, 5) -(C6- Cl ary it wh
Het ring in which Het is as t&faréd R0V WthI@W‘@gs in

a) -(C1-C6)-alkyl in which QUﬁﬂﬁ H%‘%Q%H&ﬁ%%r HhsHisituter QOEe & as
twice by (C3-C6)- cycIoaIkyI -alkynyl, -(C6-C14)-afyl, or Het ring,

in which aryl is phen | or n Fet is as. defined above, C)

(C6-C14)-aryl in Whl aryl” ﬁﬁ cﬂryiﬁnn‘gﬁmﬁrﬂr'ﬁph%'mr@ in
which Het is as defined abmhﬁwgﬁfj) -O-R10 in which R10 is as defined

above, 9) -C(O)-NH-R1L inwhich RALISich Het is as defined above,
8) -C(8)-0-R10 in which R10 is as defined above,
9) -C(O)-NH-R11 in which R11 is

a) -(C1-Cg)-alkyl in which alkyl is unsubstituted or
substituted once or twice by -(C3-Cg)-cycloalkyl!,
-(Cg-C14)-aryl or Het ring, in which aryl is
phenyl or naphthyl, and Het is as defined above,
or '

b) -(Cg-Cq4)-aryl in which aryl is phenyl or
naphthyl, or

c) Het ring in which Het is as defined above,

10)  -C(S)-NH-R11 in which R11 is as defined above,
11) -O-R12in which R12 is

a) hydrogen atom,

b} -(C4-Cg)alkyl in which atkyl is unsubstituted or
substituted once, twice or three times by
halogen, -(C3-Cg)-cycloalkyl, -(Co-Cg)-alkynyl,
-(Cg-C14)-aryl or Het ring, in which aryl is phenyl
or naphthyl, and Het is as defined above,

c) -(Cg-C14)-aryl in which aryl is phenyl or
naphthyi,

d) Het ring in which Het is as defined above,

e) -C(O}-0O-R13 in which R13 is
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a) -(C1-Ce6)-alkyl in which alkyl is unsubstituted or 20 substituted once or
twice by -(C3-C6)-cycloalkyl, (C6-C14)-aryl or Het ring, in which aryl is
phenyl or naphthyl, and Het is as defined above, or b) -(C6-C14)-aryl in
which aryl is phenyl or 25 naphthyl, or c) Het ring in which Het is as
defined above, 10) -C(S)-NH-RI1 in which R11 is as defined above, 11)
-O-R12 in which R12 is a) hydrogen atom, 30 b) -(C1-C6)-alkyl in which
alkyl is unsubstituted or subdttutd@drice)flkeé or tﬂree‘ﬁﬁi@g py alkyl s

halogen, -(C3-C6)-cycloalkyl, -(C2bhatitvtvh dCeEddlaiy Qfddetrifbice

in which aryl is phenyl or naphthyl, an¢-Het is j abpyver3s5
-(C6-C14)-aryl in which aryl is ph)gy |rgw% et ?%' C%Z“%Pﬁyny!’

n thyl, d) Het rindin w .
Het is as defined above, e) -C(O): -Wﬁ%‘ﬂ?’\ﬁﬁ‘féﬁ’ﬁ%@tig@e jvnich aryl is
-(C1-C6)-alkyl in which alkyl is unshbstituiecapisustitiiad-ninde egtiighed
by -(C3-C6)-cycloalkyl, -(C2-C6)-gl[l§gpé(l, -(C6-C14)-aryl or Het ring, in
which aryl is 5 phenyl or naphthyl, and Het.is as defined, above, e
-(C6-C14)-aryl in which ary ggpheg%or T‘fé)p {ﬁyf,”o}” 5‘59 I—"f“(—*ﬁX riﬁsg Ff?rg %Jﬂé{&r?f
Het is as defined above, 10 f) -C(@p&#R1,in which R13 is as defined
above, g)tjtcgod)"\‘H'T‘t‘,t'at)é’ﬁ'Ch%%ﬁs:@%%brﬁ%é@égg&'di@,ﬁ}?‘éﬁl%t&%,
is unsubstituted or substitu or.twice -(C3-C6)-cycloalkyl,
_(C2-C6)-alkynyl, 15%-(C6-C{1§’f§-3§§%{] £ Wﬁb‘fﬁh %éﬁ %?ﬁ?é’”elé’yabove’
g) -C(O)-NH-R14 in which R14 is
gty ~(Cq1-Cglalkylt in  which alkyl is
unsubstituted or substituted once or twice
by -(C3-Cg)-cycloalkyl, -(Co-Cg)-alkynyl,
-(Cg-C14)-aryl or Het ring, in which aryl is
phenyl or naphthyl, and Het is as defined
above, '
g)2) -(Cg-Cq4)-aryl in which aryl is phenyl or
naphthvyi, or
g)3) Hetring in which Het is as defined above,
or
h) -C(8)-NH-R14 in which R14 is as defined
above,
12) -C(O)-R10 in which R10 is as defined above,
13)  -S(0)p-R12 in which R12 is as defined above, and p is the
integers zero, 1 or 2,
14) -NOo,
15) -CN,
16) -N(R15)-R12 inwhichR151s
16)1) hydrogen atom,
16)2) -(C4-Cg)-atkyt or
16)3) —S09-(C1-Cglalkyl in which alkyl is unsubstituted or
substituted once or twice by -(C3-Cg)-cycloalkyl,
-(Co-Cg)-alkynyl, -(Cg-Cq4)-aryl or Het ring, in which
aryl is phenyl or naphthyl, and Het is as defined above,
and R12 is as defined above, or
17)  -802-N(R12)-R16 in which R12 is as defined above, and in
which R16 is
17)1) hydrogen atom,



10

15

20

25

30

35

phenyl or naphthyl, and Het is as defined above, g)2) -(C6-C14)-aryl in
which aryl is phenyl or naphthyl, or 20 g)3) Het ring in which Het is as
defined above, or h) -C(S)-NH-R14 in which R14 is as defined above,

12) -C(0)-R10 in which R10 is as defined above, 25 13) -S(O)p-R12 in
which R12 is as defined above, and pgs the integers zero, | or 2, 14)

-NO2, 15) -CN, 16) -N(R15)-R12 in which R15is 30 16)1) hydrogen

atom, 16)2) (é’a’)@eyléiky%ef@m -gu2vticteenkidyl in wHck Reuied or
unsubstituted or sutmﬁlgtedt@nceoﬁtgmm byw(€:3-C9)- cydg&ﬂ@/)lﬂgydoa[kw

C2-C6)-alkynyl, - et I [ enyl
n(aphthyl and Het is a ?C%léf%l?g{ kgﬁ h' %%%@%@sﬁ%ﬁéﬁéb@v? 39{ hich
17) -S02-N(R12)-R16ri wmbamd@rswasmwhmd&é@é samel defindithbove,
R16 is 17)1) hydyrpgeratonn-R4 7)12) wisidnCRealkddn whichRivshientioned

unsubstituted or substltuted once or twice by -(C3-C6)-cycloalkyl,

-(C2-C6)- alky& -(C E}garyl or Het ring, in which aryl is phenyl or
naphthyl, and Hetls a@ﬁ@.ﬁé@vamé&m#m@@s@wmmﬁnﬁsmng,
has the abovementiomed meaning, 17)4) -O-R8 in which R8 has the

aboVementionﬁgmeqm@h @Ldﬂd@hf@?;éﬁ@) cycloalkyl, and 10 m is the

number 1 or 2, and n Is the number zero. m is the number 1, and n is the
mﬂﬁggptwgng,er 1 or 2, and n is the number zero.

m is the number 1, and n is the number two, or
m and n are identical and each is the number 1.

The invention further relates to the compound of the formula | where

X is -OH or -NH-OH,

A is a radical of the formula I,

m is the number 1 and n is the number two, or

m and n are identical and each is the number 1, and

R1 and R2 form together with the carbon atoms to which they are bonded a
phenyl, tetrahydrofuranyl or cyclohexyl.

The invention further relates to the compound of the formula ! from the
series
2-[4-(4-trifluoromethoxyphenoxy)benzenesulfonyl]-1,2,3,4-tetrahydro-
isoquinoline-1-hydroxycarboxamide, '
2-[4-(4-trifluoromethoxyphenoxy)benzenesulfonyl]decahydroisoquinoline-
1-(N-hydroxy)carboxamide,
5-[4-(4-trifluoromethoxyphenoxy)benzenesulfonylloctahydrofuro[3,2-
clpyridine-4-carboxylic acid,
5—[4—(4~triﬂuoromethoxyphenoxy)benzenesulfony!]octahydrofuro[3,2—
clpyridine-4-(N-hydroxy)carboxamide or
2~[4-(4~triﬂuofomethoxyphenoxy)benzenesu!fonyt]decahydro—
benzofclazepine-1-(N-hydroxy)carboxamide.

The term "(C1-CgJ-alkyl" means hydrocarbon radicals whose carbon chain
is straight-chain or branched and comprises 1 to 6 carbon atoms, for
example methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tertiary butyl,
pentyl, isopentyl, neopentyl, hexyl, 2,3-dimethylbutane or nechexyl.
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m and n are identical and each is the number 1. The invention further
relates to the compound of the formula | where 15 Xis -OH or -NH-OH, A
is a radical of the formula I, m is the number 1 and n is the number two,
or m and n are identical and each is the number 1, and R1 and R2 form
together with the carbon atoms to whigh they are bonded a 20 phenyl,
tetrahydrofuraréyl or cyclohexyl. The invention further relates to the

ddiapetmd dfthe feriurd igfomishidesariaiber zero, 1, 2 or 3" means when n
S HNoromRINRNPAGRE ) BRNARN S SHEO MYk ly R A TBRY H &efrals 2
isoquinoline-1 -hydroxycarboxamide )
?ﬁggﬁ‘%\lﬁ{]&éﬁ%}é‘fﬁ%%ﬁén%% S BRRRYIRIR, TR AR ARG Sh iR derm
1Yol BB FEnfigihie number zero, 1, 2 or 3" are analogous to the
Befn(4@flppramethoxyphenoxy)benzenesulfonyl]loctahydrofu ro[3,2-

qRyriding ey ROYVIBREHN 3" means hydrocarbon radicals whose carbon
5-[4-(4-trifluorodmethoxyphenoxy)benzenesulfonyl]octahydrofuro|3,2-

slpgiidinmetmighhobainge Arporketdenst comprises 2 to 4 carbon atoms and,
2dpdAdinit enoraeshongphescginbengenaseifanyderahyshas, for example

S Dy U g v

BHARIAEEMRA I Wbntifiseeutls ePaibomatoniENfsP dRgmpRSSifitity atisys in
propyiblsopaepythé iyl igatmigyietéotary butyl, pentyl, isopentyl,

Aeepentyl " HEYWICR Batimatiayiblitareans heahweaiban rébﬁ;éﬁlfmlﬁd@‘@éﬂaon
in.which n is.t ber zero, 1, 2 or 3" means when n _equals zero a

ED o e LARIR 81 B oR A SERIBER AP Al e ey and.
Feheacing peqies@piopypeatd, Thiavinehrings dfithe tepmds(ChRexample
Mﬁ?"iv@ﬁeth@'@H@hﬁ@ﬁ@gé@r&@bﬁﬂ’éﬁ@,”Wﬂﬁﬂ%?%r@?ewtyrryiene,
: e term '-(C:2-C4)- : n rpbon radic
é/%rgé@ raer;kggonéghqgi%nl(‘s% g%ra?ghﬂgﬁ%%grﬁieﬁégﬁ{dg (I:%%rﬁpr?sreslg %815 of
BSPREY'SfPns and, depending on the chain length, have 1 or 2 double
bbRateTdr dietriptd-@piaafteihe Npapeniagialsssprbpenyramapounds which
sebysRVisnerIhuEnylene Be LR fPSHEILS 25-he ARURlE RontBrakyi.
WREER R, PARSIRIIX SIS b BHOSR S RS RS £ 0T YIS RIS means
radicals such as compounds which are derived from 5- to 7-membered

monocycles such as cyclopentyl, cyclohexyl or cyloseptyl.
The term “~(Cg-Cq4)-aryl” means aromatic carbon radicals having 6 to 14

carbon atoms in the ring. Examples of -(Cg-C14)-aryl radicals are phenyl,

naphthyl, 1-naphthyl, 2-naphthyl, anthryl or fluorenyl. Naphthyl radicals
and, in particular, phenyl radicals are preferred aryl radicals.

The term “Het ring” means ring systems having 4 to 15 carbon atoms which
are present in one, two or three ring systems which are connected together
and which comprise one, two, three or four identical or different
heteroatoms from the series oxygen, nitrogen or sulfur. Example of these
rings systems are the radicals acridinyl, azepinyl, azetidinyl, aziridinyl,
benzimidazalinyl,  benzimidazolyl,  benzofuranyl,  benzothiofuranyl,
benzothiophenyl, benzoxazolyl, benzthiazolyl, benztriazolyl, benztetrazolyl,
benzisoxazolyl, benzisothiazolyl, carbazolyl, 4aH-carbazolyl, carbolinyi,
quinazolinyl, quinolinyl, 4H-quinolizinyl, quinoxalinyl, quinuclidinyl,
chromanyl, chromenyl, cinnolinyl, decahydroquinolinyl, dibenzofuranyl,
dibenzothiophenyl, dihydrofuran|2,3-b]-tetrahydrofuranyl, dihydrofuranyi,
dioxolyl, dioxanyl, 2H, 6H-1,52-dithiazinyl, furanyl, furazanyl,
imidazolidinyl, imidazolinyl, imidazolyl, 1H-indazolyl, indolinyl, indolizinyl,
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The term "-(C2-C6)-alkynylene" means hydrocarbon radicals whose
carbon chain is straight-chain or branched and comprises 2 to 6 carbon
atoms and, depending on the chain length, have 1 or 2 triple bonds, for
example 15 ethynylene, propenylene, isopropynylene, isobuthylynylene,
butynylene, pentynylene or isomers @f pentynylene or hexynylene or
isomers of hexynylene. The term "(C3-C6)-cycloalkyl" means radicals
sudhi s Idripniyid sseibicir dreatufivied fronmBanyl sisnardbeotyd, isoindolinyl,
meﬁ%{g;!es rﬂﬁtﬁw PEPR Y E-8YP *pbréta; h%ﬂewyl Qriga&t%ﬂmyn
term é (gx ol, yI mean Fals uch as c ounds W |c |
gsr% &} \%y frorlr? % Yhembereg® rr]ﬁgt':ycl S 8 tlo %H%EH O 'ny
eElbHesaA By bydssaptgrorsraténalnyt euctiazell, rheadrospsthaanty!, 1,2,4-
@aamazr@u}icals havingbited carmn-alemmibiie riﬁb@a@@mpﬂe&m‘azolyz

rI | !
%%@ﬁ T RRIBAE PHEMiER PR R R0 i,
B E?é’i‘ébf’ed @W%@@&@%@f@ﬁ%@tw@ rﬁaaﬂewyyst@mﬁ iy
pite iy vayib pipatitits/lvbiehidang| ppesenyinpynan Wy e prathiras, mygosysibdisy,
Bpeadty ﬂ@?’é@@;‘éﬂ roﬁé‘l‘“@"""“ﬁﬁ?ﬁﬁfﬁé‘%&ﬂ DB ol
QMrfé Shicsaiylc orHe AR BVETRYE évrggwawlypvrmhdmw
Yé’pinw ,ai’éﬂrcmwmaiz|rmmmiybehﬁlmﬁd@zafmgﬂnbbnteh'ﬂdiafziwsoqumohnyl

thnﬁﬁﬁ?mhIQE»tFéHyHr@@ﬁﬁ@i‘i@?phe@lﬁdhbﬁ'ﬁzﬂﬁ%ﬁ%hyt 1,2,3-
@ ROl DRI
e

| tetrazglyl ben2|so zoly
NZISO zonI '€AIDAz0 ‘)flﬁ’eﬁﬁ T g car%z?lx?l 351'q%f?1§96 %‘?IZOIVE

bazol
BiaBhreAH- quﬁﬁ@@hﬂ}l qwﬂﬂﬁglﬁ?ﬂzyl Oﬁﬁ*ﬁﬁﬁﬂ#@@%hroméﬂ*ﬂﬂmxam'yf
theonienidazoivio lingd raapablidsootiiop iratytibenzaiiyany3-triazolyl, 1,2,3-
E‘IQEB%}?“W'%@%H%&édqurﬁfﬂrﬁﬂ% P]’it%t@*ﬂﬁ(QEBM%'M ﬂﬁ%‘i’éﬂ{k‘ra”y'

urazan

g &ﬁglo B6H-1,5 ﬁf‘glth inyl furany
?Eﬁg\{ r&ﬁﬁmfﬂ%hrﬁfﬁrﬁ F"ﬁ{&bénn;hen?dmﬁﬁm'yi
QQHMWIQH deBWthl@@@MfurarMﬂS@tﬁn@tmwl isoih3azehdpdioxolyl,
eIV, IsasidRalinyl, @W@WZE‘M%OI h'ﬁ?@ﬂﬂ}ﬂyéuch as
?s;sot ZO|II%)§ %hlaz lyl, .iso azot I|d| azolln h
morp ny? ap% f?&?ﬂw ot %8 isomﬁ?%ﬁ‘hyl ol)/rgoq nolinyl,
isgcBreRamaolisomdolys oledniaanlla, zsg@maz@yaa B4-plabialzaipy!,
p@@mhqinyﬂy@mglybymmwid;bwidgmthqb@mowr@@i@w pyridopyridinyl,

%’(1 % Iph ?i%%]ml}ﬁ}%rt\ '}es”aﬁ'WnBPle”%l %criv" or 4-pyridyi;

||ny p’he lhy alazin

- pyrimidinyl, pyrrolyl; such as 2 pyrroiyi and 3- -pyrrolyl; purinyl, thiazolyl,

tetrazolyl or thienyl; such as 2-thienyl and 3-thienyl.

The term “R1 and R2 form together with the carbon atoms to which they
are bonded a 5-, 6- or 7-membered Het ring” means compounds which are
derived for example from the following compounds such as dioxane, furan,
imidazole, imidazoline, imidazolidine, isothiazole, isothiazolidine,
isothiazoline, isoxazole, isoxazoline, isoxazolidine, 2-isoxazolines,
morpholine, piperazines, 1,2-oxazine, 1,3-oxazine, 1,4-oxazine, oxazole,
oxazolidine, oxazolidone, piperazine, piperidine, pyran, pyrazine, pyrazole,
pyrazoline, pyrazolidine, pyridazine, pyridine, pyrimidine, pyrrole,

- pyrrolidine,  pyrrolidinone, pyrroline, tetrahydrofuran, tetrahydropyran,

tetrahydropyridine,  tetrazine, tetrazole, thiadiazine, 1,2-thiazine,
1,3-thiazine, 1,4-thiazine, 1,3-thiazole, thiazole, thiazolidine, thiazoline,
thiophene, thietane, thiomorpholine, thiopyran, 1,2,3-triazine, 1,2,4-triazine,
1,3,5-triazine, 1,2,3-triazole or 1,2,4-triazole.

The term "halogen" means fluorine, chlorine, bromine or iodine.
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piperazinyl, piperidinyl, pteridinyl, purynyl, pyranyl, pyrazinyl,
pyroazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazolyl,
pyridoimidazolyl, 10 pyridothiazolyl, pyridothiophenyl, pyridinyl, pyridyl,
pyrimidinyl, pyrrolidinyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl, tetrahydrofuranyl,
tetrahydroisoquinolinyl, tetrahydroqujsolinyl, tetrahydropyridinyl,
6H-1,2,5-thiadazinyl, 1,2,3- thiadiazolyl, 1,2,4-thiadiazolyl,
1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl, thiazolyl, thienyl,

ienptuagalyly Risnoxazaivh %553@889&%‘?%@ Eﬁ%’%%r%flﬂ}%{bnd of

thiophenyl, triazinyl, 1,2,3-triazolyl, 1,2,3- triazolyl, 1,2,4-triazolyl,
15 80 Hé{i’él;%?ﬁ%%i—ﬁi%%ﬁﬁ‘éﬂ@?ﬁﬁf@ﬁ@l@fﬁ?@f&%@ﬁ‘é@‘i’ir‘?é%%é%@”'a |
el b sa Emzodlogiog| b éviziratddzemi 0 bz oganody nberizbhfarotyla 1,
W@%@ﬁﬁ@g&, 1,3-benzodioxolyl, quinazolinyl, quinolinyl, quinoxalinyl,
cﬁiﬂroman Ivcinnolinyl furanyl:,s cﬁb}?? 20 2-fulr€rlnyl and 3-furanyl;

idazSR%], ﬁﬁ@?l?iﬁgg}%w%é% ino %’Wu‘goéhromanyl, isoindolyl,
isothiazolyl, isoxazolyl, oxazolyl, phthalazinyl, pteridinyl, pyrazinyl,

wridethids pyridgpyridinyl, pyridopyrimidinyl,

-pyridyl; pyrimidinyl, pyrrolyl; such
as 2-pyrrolyl apd 3-pywrolyl; purinytfiazatyl, 25¢tetrazolyl or thienyl; such
as 2-thienyl and 3-thienyl. The term "R1 and R2 form together with the
carbon atoms to which they are bonded a 5-,6- or 7-membered Het ring"
meansjgoHIH TIS Whighratesetyed NHQX@m%fFQHtEB?@(H@,V\(mgBr, lor
compog@_gél_s{uih as dioxane, furan, imidazole, imidazoline, imidazolidine,
isothiaZzole; Is ﬁrazolidine, 30 isothiazoline, isoxazole, isoxazoline,
isoxazdfithiree c@rgmXazd iridee fnompHelivg, piperazines, 1,2-oxazine,
1,3-oxazine, 1,4-oxazine, oxazole, oxazolidine, oxazolidone, piperazine,

piperidine, pyran, pyrazipe, pyrazole, .pyrazoline, pyrazolidine, pyridazine,
pyridine, pyrimidjne, pf pyrrolig pyrroliginone, p)é\?oline,
tetrahydrofuran, tetraRydropyran, 35.teteahydr 'dine,{ azine,

tetrazole, thia@aﬂﬁ\e, 1,2-thiazine, 1,3-thiazife, §4-thiazine, 1,3-thiazole,
thiazole, thiazolidine®thiazoline, thiophene, thietane, thiomorpholine,

thiopyrangd Fekatitigring, 4 chihpiraef 173 Fotiagiae/,1,2,3-triazole or
1,2,4-triazole. The term "halogen” means fluorine, chlorine, bromine or

iodine. 12 The inventiom‘wtmr relates to a process for preparing the
compound of fthe-formiula n(&or a stereoisomeric form of the compound
of the formula | andjor a physiglogically toleraf% salt of the compound of
the formula |, R 1 '
R3

in which R1, R2, R3, m and n are as defined in formula |, and Re is a
hydrogen atom or an ester protective group, _

in the presence of a base or after silylation with a suitable silylating
agent to give a compound of the formula VI,

(CHy)n "0—Re

in which R1, R2, R3, m and n are as defined above, and
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5 which comprises a) converting a compound of the formula Il R5 F F 10
in which R5 is hydrogen atom, NH2, Li, Mg. SH, S-CH3, CI, Br, | or
Si-(CH3)3, into a compound of the formulalV, OF O (IV) SOFIF CIF
15 and reacting with a compound of the formula V, R2 (CHm N O (V) R1
(CH2)n R3 O-Re in which R1, R2, R3,4m and n are as defined in formula I,
and Re is a hydrogen atom or an ester protective group, 20 in the
presenaetbbabasevticati &tesityiztion iwihtmguatable siytating thagémtrtola Vi

give a
O_Re
above

ggﬂ?ﬁﬁadagf: Hg)f Q{] mw%ﬁ: %]ﬂrq% Bhétal F\\/E r&%@%ﬂfiﬁspséu%%%%
AT ) SRR TP IERRg S o R Bpund

the formntaaﬂqmrep@édaasaﬂfﬁmuﬂwh@m hyﬁ@t@ahyarém@ soinee
such a%ad\éﬁ%ldc@f éé@iﬂo&ﬁd%ﬁﬁ%%&@% pld eakaerb LI /N ef the

compoTlnd formula 1, or reacting said ester by treatment with
minera

d)

%ac@s such as hydrochloric acid ¢p give the carboxyllc acid of the
formula VII, O a~O'~~F
(C\H\2 m \\/©/ \©\ /{\

R2

N—S=0

mi< /|\< (Vi)
R3” (CHzn OH

and subsequently converting the latter into the hydroxamic acid in

which X = NH-OH, of the formula |,

fractionating a compound of the formula | which has been prepared
by process a) or b) and which, because of its chemical structure,
occurs in enantiomeric forms into the pure enantiomers by salt
formation with enantiopure acids or bases, chromatography on chiral
stationary phases or derivatization using chiral enantiopure
compounds such as amino acids, separation of the diastereomers
obtained in this way, and elimination of the chiral auxiliary groups, or

either isolating the compound of the formula | which has been
prepared by processes b) or ¢) in free form or, in the case where
acidic or basic groups are present, converting it into physiologically
tolerated salts.

Comp'ounds of the type of formula Vi to VIl represent only exemplary
compounds; it is possible to mention instead of the six-membered ring
corresponding to the formula | also four-membered rings, five-membered
rings and seven-membered rings.

Compounds of the type of the formula V can be prepared by known

- methods.

For example, compounds with n equal to 1 and m equal to 0

(methanoprolines) can be prepared by several known processes. A recent

synthesis is described for example in Tetrahedron 53, 14773-92 (1997).
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R2 (O\2)m N -'- Sg O F R10 (VII) R3 (cH2)n OH and subsequently
converting the latter into the hydroxamic acid in 10 which X = NH-OH, of
the formula I, ¢) fractionating a compound of the formula | which has been
prepared by process a) or b) and which, because of its chemical
structure, occurs in enantiomeric forgg into the pure enantiomers by salt
15 formation with enantiopure acids or bases, chromatography on chiral
stationary phases or derivatization using chiral enantiopure compounds

?idﬁhe%r%'ﬁ%‘otﬂ@%%s?@%%%ﬁ@ &?G@&%@Eﬁr%@%ﬁnﬂ "’\gl‘t%ﬁtﬂ‘ﬁm1 and

way, and elimjnation %t e ch |ra auxil I&é}/ groups, or 20 er |solat|n%

fRe chrARGAFANS e ORI I iRBNISBRAT SSdpaRytig¢soaEeBeShfhe
sog)uindieefdrnndroityliheacis @ wheita bizidervabasic gf dhpsisrgyinedioet; 1-

%@FW@)EWQ o @ufms@l@qmlMetmﬂ@@%ﬁﬁltse&%ﬁm’nwpeﬁ)gtemon is

e R T e

the formula I also four-membered rings, five-membered rings and

sexelkavaRb prakitng so A PRIV PRRIBIS-aéthe eI sbHieierAua daasekylic
?% Bf%%f%dewa‘ﬂg%v% %‘P?‘ér 0% 18 ﬁ‘%&n&ﬂ”&?% dg Wi ﬁgHS'st%y
p

nd m equal to anoprolines)'c red ysever nown

b@é@@@é@%ﬁl%@fﬁ Pj@%%ﬁﬁﬁ@sﬁéfi@ @@éf@ﬁ’ﬂ@@%&h@k&ﬁ%@w@rmmewy
83, Mide3-9291997). d4 Fooerasgde, ther basigitimaltingtructices of,thé,4-

fermHlANGb BRI dnaD i B ok ARCOLdiRg toﬁqm&ﬁawawlpm%d B¥hd
E%/dro%gnatltﬁ% f the |5(Z)ﬁ%|nollne-1-c box §a0|d or Suitable derivatives

é’ PE oS R Qﬁ@%étﬁwgr ARV as
qfﬁ@ﬁ?@dog@r\é‘ﬁo%ﬁ@a@écﬁbw msebtdmme BUUS BABEGE38sUS 5hEnsHr

@Rérﬁgﬁtﬁ4aﬂg§edﬂiﬁdﬁk@wiﬁ%pﬁ§ﬂb@é@ HBPEMrting materials employed -
iatisirlydasamneineeatonts sgiang deliplies ey’ ro
e prepara é se’com 1

ar&&% &Rk Adamagé m@w|ﬁ§8¢6@£%¢5 fmerﬁawiwwa@%n@@ms is
frdeeksesdfan ByoxREsi2iog thd 1.,2,3,4- tetrahydroisoquinoline-1-carboxylic
acids. Particularly well known and

Further methods for preparing the basic cyclic structures are possible for
example by free-radical cyclization reactions and are described in
Tetrahedron 48, 4658-76 (1992).

Other processes can be employed for synthesizing compounds of the type
Vif nis 1 and mis 0. Syntheses are described for example in Tetrahedron
55, 8025 (1999), Tetrahedron Lett. 24, 5339 (1983) and in the published
specifications DE 3322530 and DE 3211676. It may under certain
conditions be worthwhile to employ compounds of the type V in N-protected
state. For example, compounds protected in this way can be purified better
than the free imino acids, and they can likewise in some circumstances be
employed better for preparing the enantiomerically or diastereomerically
pure compounds. Groups which can be employed as protective groups for

the imino group are those described in *“Protective Groups in Organic

Synthesis®, T.H. Greene, P.G.M. Wuts, Wiley-Interscience, 1999.
Preferred amino or imino protective groups are, for example, Z, Boc, Fmoc,
Aloc, acetyl, trifluoroacetyl, benzoyl, benzyl and the like.

The reactions take place for example as described in WO 97/18194. The
reaction according to process step a) takes place in the presence of a base
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broadly applicable are, for example, Pictet-Spengler type cyclizations as
described in US 4902695. It is possible by such processes to obtain for 15
example - depending on the nature of the starting materials employed -
substituted compounds, i.e. compounds in which the substituents R1, R2
and R3 are not H atoms. A new exampgie of ring-substituted compounds is
to be found in WO 2003/041641. 20 Further methods for preparing the

lbasic cyclie stradhlres andqﬂost:;ible fabHexamiglenayHyeeaadictiheyclizatidiM),
ety e L el R Ry ey M Thmine
fSiEt  rA  eiretle a ALE
588025 #8999 ) eTiatraeoiviamn ett. PHHBE339 (ThH8B)with imenaigaeblisHédMF),
%ﬁr@@ﬂ%@ﬁ@@fa%@%@éﬂ@%@%ﬁ%@l@ JERCHIBI SRR @ methylene

nd|1 ns be Worth hile to em com of the

CORIHEDS PR PG e employ ComBoyd O e RN e reartion
ﬁ@ﬂﬁ@éi béttédr 3mean wse freef impitylating, angantsy cdelikenvggMasonbO-
eirsrnstanges i ammayed bessApr pr@parmgcme:@@mmm%m Iyiflioro-

%ﬁa@ﬁﬁ%@%ﬁﬁyﬁoﬁ% SRR K S L8 S TS e o
ERYUhtes saifienagtdse @q%'@f‘ -Greene, P. G. M. Wuts, Wiley-]

nterscience, 1999. 35 Preferred amino or imino protective groups are, for

Whe “'kﬁ&e§¥5n§‘9?’tﬁ@‘@%ﬂae%eﬁ’énrﬁfiemééﬂﬁU(ﬂ%?ca:é?;yévgé%ﬁ&@'abﬁ%ﬂ%y G is
Beten R MR AT S hifeher
pradeneiandarg asndiionscrand e HeNdig amde, gravpthgmibhetinently
WMMW@?&W@@P“Q‘MGékﬁWetriWY@éFm(T\ﬁﬁzj carbonyi chlorides,
Il N C a

T e A or

@W)r@@ﬁi’ﬁ%tﬁy@@@t’%E@ Eﬁ@ié&ﬁé&a@eﬁfﬁ@' ol éh’e’f%@?@%&rﬁp@ of
thetbplepeuchisrifaheriaisaniiotheiteséocawbvaties bfthe vaseflvlzeia this

the repction j§ Sattias AUt Hesof slbdating-agents; darexamiple Mt be
bls(trlmethyIS|Iyl)acetzong Fﬁe (BS O-bis(trimethylsilyl)trifluoro-

SXREMRHTHETER &&‘@(ﬁ%ﬁﬁ%‘ﬁ?l&ﬁ' IS acid in order then

to 10 carry out the sulfonamide formation. Modifications in the side chain

pesassalefOE PRBRISABOIFR B formula | is, if it occurs as mixture
of diastereomers or enantiomers or results as mixiures thereof in the
chosen synthesis, is separated into the pure stereoisomers, either by
chromatography on an optionally chiral support material or, if the racemic
compound of the formula | is capable of salt formation, by fractional
crystallization of the diastereomeric salls formed with an optically active
base or acid as auxiliary. Examples of suitable chiral stationary phases for
thin-layer or column chromatographic separation of enantiomers are
modified silica gel supports (called Pirkle phases) and high molecular
weight carbehydrates such as triacetylcellulose. For analytical purposes,
gas chromatographic methods on chiral stationary phases can also be
used after appropriate derivatization known to the skilled worker. To
separate enantiomers of the racemic carboxylic acids, diastereomeric salts
differing in solubility are formed using an optically active, usually
commercially available, base such as (-)}-nicotine, (+)- and (-)-
phenylethylamine, quinine bases, L-lysine or L- and D-arginine, the less
soluble component is isolated as solid, the more soluble diastereomer is
deposited from the mother liquor, and the pure enantiomers are obtained
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hydrogenated with the metal catalyst Pd/C or reacted with SnC12 or Zn
under standard conditions, and the resulting amino group can
subsequently 15 be modified further, for example by reaction with
carbonyl chlorides, sulfonyl chlorides, chloroformic esters, isocyanates,
isothiocyanates or other reactive or ggfivatable reagents, in order to
obtain the precursors of the compounds of the invention of the formula 1.
ifrswitendiesefieniartbisatasbdieinRe in tospeynd 14 ptsdiblamedtersame
Wqﬁe ?erﬁ:ﬁﬂéc%n%éﬂ‘&%tdb%gor%@%ﬂt:,edd&%ﬁﬁég Aithde formula E
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m@%&gy‘gm&g@%@%@@tereomer Is deposited from the mother liquor,

and the

ure enantiomers are obtained 16 from the diastereomeric salts
obtained in this way. It is possible in the same way in principle to convert
hefvattmmipassigidynadof shenforofiulad @mml;adningsa bhdiegimupsoochiasto

@ iBW%%&%PeW%ﬁEQH?”%@%%%r re startlng materials to

O-sulfonic, aci art ric acid, D

%f?ap@)eatﬁg S AR e B o B AARREP i o0 fo embloy
cthepaurais pbfiesimreparstiofer punihing et dinatardse soRbese statting

ﬁm@mﬁ@telsha@&vatwowa?re appRPPrigereptedadqrantapae  or
oaC|ds mtolthe corresp ond| esgesrstgnroavwd S,,97 GOnVer F¥U?Q'rafl-"

& oxy?cmeﬁ:ﬁ] é’anpﬁjéecon dge carboxyl pro elte enan‘%ca)l tre "O"
example, it is pOSSIbIe in the process for preparmg the
decahydroisoguinoline-1-carboxylic acid either to employ the isoguinoline-
1-carboxylic acid directly, as stated and quoted above. Owing to the fact
that 3 stereo centers are present, in this case a maximum of 8
sterecisomers (4 enantiomeric pairs of diastereomers) can be formed.
However, certain stereciosmers are highly preferred through the manner of
preparation, for example hydrogenation. It thus ought to be possible, as
described in the literature, to achieve for example a strong preference for
hydrogen addition onto the positions of the ring junction by suitable choice
of the hydrogenation conditions (catalyst, pressure, solvent, temperature).
It is thus possible under the stated conditions to achieve formation of rings
with a cis junction. The position of the carboxylic acid would then remain to
be determined; the number of possible sterecisomers would already be
restricted to 4. Owing to the nature of the hydrogenation mechanism, it is
possible particularly easily for the hydrogens to undergo addition on the
same side as the bridge head hydrogens, i.e. a further restriction of the
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10 amino acids into the amides or with enantiopure hydroxy carboxylic
acids such as lactic acid into the corresponding chiral esters. The chirality
of the amino acid or alcohol residue introduced in enantiopure form can
then be utilized for separating the isomers by carrying out a separation of
the diastereomers which are now prgsent by crystallization or
chromatography 15 on suitable stationary phases, and then eliminating
thoes siclitgenf thirak mioretyiyrsisitab leensethacts dX ferttey . possibilitythdtinost
ﬁa%ﬁagftéh?agemﬁ%nﬂf B’etfa tB§§{}H%!t:¥'%‘?'§ ctsa%?om%owéitaéf%ﬁ?m@twﬁéwlwm
or enantiomeric re starting materials to repare the structures.
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proceigsesorpuigrepeiehnenipoedcmstinds direy efdteristeise be
ﬁé%wm&iyih%@%ew%%n@@timer&mﬂw@tedaét@mm@ﬁ@alImawée Bykes
ocesses. known from the,literature. E le, it.i ible.n th
BB o e S T S e e AR Gl BB Jeomers

arthélse &imnsy Heasyltrart ant SPnRmCRiRrtark by saiahiadnethads
guetediaborey Owingdatthe flact that T atsyeonienters amaniieserd, irl [2i8,4-

gﬁ?&&(ﬁp&é. j &frﬁe-?t-%raﬁ%?Q@@rﬁéﬂjWM@Q%P@iMloyed, it would

lastereomers) can be forme owever, certain stere_(()#rgsmers are_hlﬁ;glyt
r'to

Prefrpeg B oiigh Mlhnigacdion: SoRERNEHC RoPRARCal o sim
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adiannd hempesitisedofdhinsaskoxiylte acidtiwauld thentrednageteation of the

%%Sﬁl?ﬁglﬁ%-j}%éw&%k%88?%?5&%%??&&&%?1 wewld alreastdfiom one

oSTTIC 1 INg to the nature of the hydrogenation mechanism, it is
BossienosriBlRabdshy for'tHe Kdfog8He tBWHﬁdaFeé)Oa&HﬁoW%? are
famedidehas itenbitidgé Headtydtogensaine ba fastad isdstd chiprsoftatdel 2D

ReARIRIINAhiRemeniqayatiemhisds Secapedsddisraby, Thusy dttieamasir

favorable case, it could be assumed that only ope, pair of enantiomers wil
S HOHR LR G DU 15 TR e P G e bl
anahysisnersahetnisalbdesivaliniisst widtibdsadpiRVerowmaacadesssisd
agsHBred in these conjectures that complete stereoselection never takes
place; on the contrary that larger or smaller amounts of the other isomers

Another possibility for synthesizing enantiomerically or diastereomerically
pure compounds is to employ suitable chirally substituted starting materials
in order to achieve through the chiral substituents an induction of chirality at
other chirality centers. For example, chiral glyoxylic esters might be
employed in Pictet-Spengler cyclizations in order to obtain chiral Tic
derivatives and then to hydrogenate the latter as already mentioned above.

Acidic or basic products of the compound of the formula | may exist in the
form of their salts or in free form. Preference is given to pharmacologically
acceptable salts, for example alkali metal or alkaline earth metal salts, or
hydrochlorides, hydrobromides, sulfates, hemisulfates, all possible
phosphates, and salts of amino acids, natural bases or carboxylic acids.

The preparation of physiologically tolerated salts from compounds of the
formula | which are capable of salt formation, including their stereoisomeric
forms, in process step d) takes place in a manner known per se. The
compounds of the formula | form stable alkali metal, alkaline earth metal or,
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are also almost always formed and can be detected by suitable methods
even in tiny amounts. In the case where enantiopure 1,2,3,4-
tetrahydroisoquinoline-1-carboxylic acid derivatives are employed, it would
10 be expected that, with reaction conditions which are identical or similar
to the hydrogenation of the isoquinoliyye-1-carboxylic acid, analogous
conjectures apply and again only preferred stereocisomers are formed in
laitfraraoanesridieresobglititesarintasmiorbesalistrovii dreficemeyémia such
si@g}ey@f@na@mepéawl ; t@g‘t,n Hlé_dwéf%éﬁ%t&a&{%@é%uﬁﬁﬁrmf f Sor
[ ich lea e cis. ringd junction jn the hydrogenation of .
A R o R e CgpiEmine,
flisthenelaiiessPoksigHisMrianidean o etaached glee Asaisgouéno acids,
fooducimple lfeinsdritkiideotiturgiihesttucioresrapolivissakhisehiva |
itabl XREL - X=ray: S of.ex .

e R, S M AR TR oHa) B, b By with
GERNRiZ5ibh 2HIARIRABRINUH RYSROBR GRerhRiA Meivaniatsr fikeniraals
wlkhovas ahgddesblibid ispdnebsoAniothsuliossibiligrdsudintbesizingphoric,
ARAREARSTIFSHI: O BIRSEFRRUIRSIGR!Y RRRIMASQIRONKNTS I8 R R5BRIDENe-
suﬁ%bll% chlralléé %ubst!tuteE %}a{ﬁm matrfr.ﬁls in or{jher toﬁachleve throug

1 ehifal sUpStitERE AR Gf cHfAHR QM BtRESHIRRIRy ceritirdroxy-
FHaneH e iehraelsy oxxdiice detansight eeinemplggeipiRistieSpengletic,
ayslizatiatipio, ositeictofahialicchivalidle, dgtivaives anBUReRIL0 palmitic, or

nyﬁgg%@ﬁﬁ%%i@tter as already mentioned above. 30 Acidic or basic
products of the compound of the formula | may exist in the form of their

salts or in free form. Preference is given to pharmacologically acceptable
Sal¢sirfoe mtempisnakdaion étahovelkalereneditiiapnetbiisalisonla 1|
hydrochlorides, hydrobromides, sulfates, hemisulfates, all possible 35

phosphates, and salt$f amino acids, natural bases or carboxylic acids.
The prepara] physiogEa ly tole¥ated salts from compounds of the
formula | whith are capable ofsalt fordation, ifélliding their

stereoi§oeric forms, in process §Pep )‘fakes place in a manner known
per se. The,.co the formyla | form stable alkal] l, alkaline
IE‘art }ﬁﬁta%gcr l?mgi% %(r%gﬁr'i’at@,ﬁs%’bs Etj\(jl 'aﬁﬁr—nhoémltas&\{vitﬁr' ,
%H@’Féb@e%%&h A9 PyferoxdiRE; YoalBowhieh, Kickrisoriagieal which can
edzilyolmtesmirhdmarnih os erganitveassts @ Sammertsmrethylarmiee or
or triettgylamine etliaiw%lar.?ine )
para-nitrophenyt, ~ 2 4-dinitrophenyl, or pentafluorophenyl, or Y is a
heterocycle such as imidazole, benzimidazole or benzotriazole, in which
case the linkage takes place via the nitrogen of the heterocycle.

Active ester processes are described for example in J. Org. Chem. 45, 547
(1980), Indian J. Chem. 25, 1273 (1986), J. Org. Chem. 57, 190 (1992),
Nippon Kagaku Kaishi 4, 631-6 (1976) and Tefrahedron Lett. 28, 2115
(1987).

A preferred variant for preparing the compounds of the formula Hl in which
RS is SO92-Cl, SO2-Br or 8O3H starts from the appropriately substituted

diaryl ether. The preparation of these arylsulfonyl chlorides and -sulfonic
acids is disclosed in the literature and can take place by various processes.

A frequently used synthesis starts from the compounds of the formula Vil
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diethanolamine or triethanolamine, trometamol or else basic amino acids,
5 for example lysine, ornithine or arginine. If the compounds of the formula
| have basic groups, stable acid addition salts can also be prepared with
strong acids. Suitable for this purpose are both inorganic and organic
acids such as hydrochloric, hydrobroyaic, sulfuric, hemisulfuric,
phosphoric, methanesulfonic, benzenesulfonic, p-toluenesulfonic,

{c, cyclohexylamidosulfonic,

4-brom NZene s(i]fon
trifluoro quoni ydroxy+ ethanesyifomjc, acetic, oxalic, tartaric,
succinic, glyCerolphosphoric | ¢actic; Fmalic, adipic, citric, fumaric, maleic,
gluconic, glucuronic, palmitic, or tfifluoroacetic acid. 15 The invention also
vetatbs tanobel interveedidtdsof daetiormwii! chibtddufdhidRaOdCHRtd the
IWRIER RS S iydrogRn.arat. s Mg Sichit'a88 laiso dj
g]i%yCH3)3, fO%—CI, sgﬁsr, %?oé}ﬁ%ﬁéﬁhich %@%ﬁ%&l ﬁrﬁch als0 gectly
Ui e efliiared ClRiFaS-ahNSchoS HER PO AR b R PesBpdeRd s
bhﬁ@iﬁitﬁ@@ﬁedﬂpaw@mit@@ph@myﬂiimqﬁegtaﬂﬂcmmmmﬂ,_cﬁhérriss_abstiztuenfs.
hﬁ@ﬁ@wc@§gﬁﬂ;@ﬁt'§ni@‘@&ﬁlweﬁ}é@;ﬂﬁé@@e?rda%%ﬂ%% Hhdtiehents
case the tll%k%%ﬁ (;[%E%es 8l§me \ébat e |t1|tr e eof.thg heteroP(T:(?/c e. Z%Actlve
ester %?ocesses A L Ed 1oF é%’m%% _3!% g?‘aﬁe _.S 50% owever,
cesRoNYaHiBR Joksetiapdheorescliogssondiigneissen nsFintaiogd doegause
Migitiore Kadfekia fiaishb oG- Gt dopand decipdeibns hety 88&:@;1&5 some
re iant fo Hng: f r
T R e A e D s
SOBYGiGten 'aﬁar%@eﬁ%fﬁ%&W@&%ﬁ@éﬁm&s‘sem@mgﬁ%r@m& ods.
‘Ahdssudfopioyadidsiizcdisdldbediia mealyérﬂtlmﬁc@;d)bamabwplan@'dﬂyloride,
Mﬁ&i@fdﬁcﬂ{@%%&%ﬁfé@qﬂ%ﬁyi Uéﬁﬁ\;flmli@tg&i&ﬁg@escﬁﬁm Wethods for
&%]Hr?éjtri]gr?. %é*%ﬁé&é”?&%}’r'ﬂt 1e%isov!:a (chlcgrosulfonic acid are described in
many sources, for example in Org. Synth. |, 8 and 85 (1941). Further
known methods can be used to introduce the sulfonic acid residue into the
compound of the formula Vill. Examples employed are:
concentrated sulfuric acid (Recl. Trav. Chim. Pays-Bas 107, 418 (1988),
silylated sulfuric acid (Bull. Soc. Chim. Fr. 1980, p. 195), J. Am. Chem.
Soc. 71, 1593 (1949)), sulfur trioxide ((Recl. Trav. Chim. Pays-Bas 111,
215 (1992), mixtures of sulfur trioxide and sulfur dioxide (J. Prakt. Chem.
22, 290 (1963)), mixtures of sulfur trioxide and concentrated sulfuric acid
(J. Prakt. Chem. 93, 183 (1916)).

Another frequently used method starts from arylamines. These are initially
converted in a diazotization reaction into the diazo compound, for example
by reaction by sodium nitrite in concentrated aqueous hydrochloric acid,
and subsequently converted with copper catalysis, for example with CuCl
or CuClp, into the sulfonyl chlorides with SO», preferably in acetic acid.
See, for example: Bioorg. Med. Chem. Lett. 9, 1251 (1999), J. Med. Chem.
27, 1740 (1984), Org. Synth. 60, 121 (1881), Chem. Ber. 80, 841 (1957),
Org. Synth. VI, 508 (1990).

Another method starts from compounds of the formula [X
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which can be converted by reaction with chlorosulfonic acid into the
arylsulfonic acid or, on use of an excess of chlorosulfonic acid, also

- directly into the arylsulfonyl chlorides. The position of the radical to be

introduced is 5 in this case dependent on the directing influence of other
substituents. Phenoxy substituents, agin the present case, direct entering
substituents such as the sugonlc acid residue into the desired para
position. However, usthe taken that the reaction conditions are
maintained becaus § tiple s afions ot other undésired side
reactio&?h&y Beeur in some 10 circumsfancesfIf the sulfonic acid is

initially prepared by said process, conversion into the sulfonyl chloride is
possible by many different methods. Those employed successfully are
oxallichlbradisyehospbras oxyichioride, arbosphosis pentachlatitiehium, for

Buahh I%hPrMﬂ_?n balsqher e f‘?ﬁtSWﬁé‘WﬂH%}e q}é)sds'lf'ﬂ se are
§MB CE@Q ﬁé‘&f‘éf%@ ’?\%”%8 (such as
ex e in t urt nown et
feiRidate e suifeRie aaa ré?ﬁaﬁaqﬁtwh\esaﬁr@wmﬁ& #eS02
mrmummlg Eiangites efeplojsstiareccaticentrdtestgylfunic ﬂmd (Rentinated

%?‘Y/a@é glig ¥S- -Bas 1 ‘735&%1% tge%%éé%l% Ce(;%uélifurl acid ;jll S@%em
ﬁ"ox@&éé‘é%ﬂrab - . BT | 213, (1@@@)(Tﬁ&ﬁ)ré§d)f%mtbems

m&d@amzu@r@mwwé Realitiofdens Bkt [d963)banixtremoiBer.
q,gguns i J,%gyd concentrated sulfuric acid (J. Prakt. Chem. 93, 183
%% Angther freﬂuently used method starts from arylamines. These
I

BRGNS B RERRREL Y iRtaRios S rapithiRlgnaith

M@%{N@é diyoréaation: KyhsodilrathiBitd 488¢meeakated aqueous

BW&@'@!OHEé’H&ytﬁ% W%%@HO&%@O‘M{W %Wl?é&aéﬁ!%%%lj%mc
ran

CuC Cl2, |n thes | chlorides wi
S e s e e B A BnRrCEcRuteste 41
1’51%11(1 8), J. Med. Chem. 27, 1740 (1984), Org. Synth. 60, 121 (1981),
Chem. Ber. 90, 841 (1957), Org. Synth. VII, 508 (1990). Another method

P prispETSaoAPOLEsn BbUMRIEHIE 15rRRIZ N HWhicA s RARISESh be

carried out in particular by two different processes.

The preferred process in this connection is the diaryl ether synthesis
employing one building block which already has a trifluoromethoxy group.
This may preferably be for example either the 4-trifluoromethoxybenzenes
or one of its related derivatives, or else the 4 substituted 4-trifluoro-
methoxyphenyls which comprise a replaceable F, Cl, Br, |. The reactant
employed in the first case is, for example, a halobenzene or phenaol for the
second case. Other replaceable substituents are also possible, depending
on the synthesis used and as described for example in recent syntheses.
This starting material can either be prepared by known methods or can be
purchased. Diaryl ether syntheses are described widely, a recent synthesis
for example in Org. Lett. 6, 913 (2004). Review articles indicate a large
number of methods, e.g. in: Tetrahedron 56, 5045 (2000); J. Heterocycl.
Chem. 36, 1453 (99); Org. Lett. 5, 3799 (2003); Synlett 11, 1734 (2003);
Organic Chemistry 2002, p. 1-8; J. Am. Chem. Soc. 119, 10539 (1997).

it Is likewise possible also to employ a suitably 4-substituted
benzenesulfonic acid derivative such as, for example, 4-bromo-
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in which halogen is CI, Br or I. These are converted with alkyllithium, for
example n-BuLi, (Bu stands for butyl), into the lithiated aryls. These are 5
subsequently converted by reaction with SO03-amine adducts (such as
trimethylamine) into the sulfonic acid. Reaction with SO2 and NCS or SO2
and SOCI2 is also described, resultingdirectly in the chlorinated
derivatives. These reactions are described for example in J. Org. Chem.
626801896y LCham, Sbis, RerkiadetB wWiB8R{1e96) dheQyntiesis of
mrmﬁﬁopn&ﬁ% wﬂﬁlkéé@ﬂ%%@s@%b@m@w@?%w -ether
Ber 128 (i g\ﬁé | chlorides ca lik eW|se be é}é 3@* |
SYIUBESH S KHAHE §é’é’u '?%r% R ER L Wagdary
etbop) .itswyra@m PREADKEPHENYE @é@f@@t@kynbéﬁ@dcvaﬂvgmﬁavédhe suifonic
eBlerosylipaicsdifongid agidetapnaies- ﬁ@web@mgitiﬂ?sémg thmguli@fn'ﬁf the
e preparation of compounds of the
feSWm W aﬁrs@léﬁ %é)@%?ﬁ“ é] carried out in particular by two
dlfferent processes. 20 The preferred process in this connection is the
didoyyrethercyatkesisicbnuployisgused loiding kigekdatics alteadybis@the
EFIfIHBFBH%EfHB%y GERHP- R MR efRl bl d{ﬁ righAe PAEH| H}ﬁ&/ enol.

4-trifluoromethoxybenzenes, or one of its relat ives, or

Q%?Y&{ed%wnmé%%aﬁ%&{gﬁﬁ@% RSty ArEbeey, a@fetw -

onBe fewhepecititantoeassioycttenkinewitshesaass, tfmrex@nquy provisional

aam@t%pz\ﬁtnﬁ %‘irﬁ?@@!ﬁ?l ﬁmﬁgcmgm@h@ﬁt (Eﬁt@éﬁe@@'%eprotonated
sttuents ar SO passiIple,.aepending.,on S esIS Us

etgcrl ané)gflor e?(':agm I([e%mSFaeSce %I,]EO %I“CTFS]I%%S é{l"] m%nmra a?{j?%aﬁ %hen

eftfabeopteyad Wmamflﬁ@fﬁmlﬁm%n bESU peHEiRGelrmRgifiucro-
ptbtroxyniheses aiectescibadihigelpea ﬁao&h@s&dth@ﬁg fonirkaiopléniation

QEthS%t %Pé%éﬁ%é)mﬁﬁvﬁé’cﬂﬂg'ﬁ% '%9@54?7326@? "Bp g 8&57415)

etgo In; Tetrahedron 56, 5 Heterocyc

a5 L4 i0R B Svs Lobeanahobtie dovoms) ool pmiaied
AHernidey@tez] pbeve. J. Am. Chem. Soc. 119, 10539 (1997). 35 It is
likewise possible also to employ a suitably 4-substituted benzenesulfonic

o B e e 2 mengpyea- BF Bhthesizing

pharmacologically active compounds. These offen have an activity similar
to analogous nonfluorinated derivatives. However, many different
properties of a compound need to be adjusted and optimized in the drug-
finding process. The uptake, disposition, metabolism and excretion are,
besides the biological activity, of decisive importance so that early testing
for these properties is very important in the drug-finding process, and
negative properties here may lead to early termination of the profiling of
active substances.

it has now surprisingly been found that compounds which have as
contributory structure the compound of the formula IV have distinctly better
pharmacokinetic properties than structurally similar compounds having
unsubstituted alkyt ether or alkyl fluoride as side chains.

The invention aiso relates to medicaments having an effective content of at
least one compound of the formuia | and/or of a physiologicaily tolerated
salt of the compound of the formula | and/or an optionally stereoisomeric
form of the compound of the formula |, together with a pharmaceutically



10

15

20

25

30

35

4-trifluoromethoxyphenol under the described conditions of the aryl ether
synthesis and affords the corresponding sulfonic acid aryl ester of the
diaryl ether. It is then necessary for a preferably basic cleavage of the
sulfonic 5 ester to the sulfonic acid to take place before the acid chloride
of the formula IV is obtained by chloppation. A further process which can
be used can be regarded as constructing the trifluoromethoxy side chain

fioite Bt 2ot esysifditce! phishessisdermatieLoad dkikearnddwingher thetive

paplardy aperéssipidhgstrifluoromethoxy group only a few specific
processes are known because there is only provisional analogy with

simple alkyl ethers. 4-Phenoxyphenol can be deprotonated with various
5if6RY Sk SN RiRIBEIINIRGSH JRSH eeathie FHIREHNESABNG IR VAR ION
diter auntahitle 6oo et etec e pesphjtgkdsramd difraey 1T all disorders in the

nQKXY, I can i i el fluaripati

D i e anee ! LARIEE BN are
e fther fdttons YO8 thd e8RRSEEMPOr diforndipRiifteEn pich  as
oateiedrtbnses depaitshyibabeyeh20dioty semyftemitsndf tiae foinal pidicaged
W%Wiﬂtmtﬁﬁéﬁ'ﬁﬁqﬁ%@@%%&ﬁiwiﬁ?&W@s‘?%{i‘]lﬂgéF}%t tears.
I!I ese qften.ha edan activit S|mll?r to analogqus nonfluorinated

deﬁ\yatlavse%. r‘igvl\fe\?er?cr)ﬁ}aﬂ"l %Y eréﬁ%ro%%ﬂ?ggﬁf as%ﬁ]p%%n%‘)%ga%ses’
perinyjastel dipardptin e nd theading dimdihg presey Theonjrakieorders of
thiepokitomatntabgliterandexeretien angadriesides themiolo@igRlally or
ﬁ%&‘é‘ﬁbl@%‘?‘él‘ﬁ’t‘éﬁ' (@S’t’éaa%ﬁ %%FBﬂFce%%@%‘ , é?{h%ga%%rﬁé%p%g%? s

e drug-finding process, and negative propertiés her

very im ortantint )
?ﬁ%ﬁ&fﬁﬂ%ﬁ@&% RrhpnaiBIeRASAofiNG IMRINRIS BEiERdesta are
e ruiahiepfigingly eeimfenhdthiteatipouatte rsicledosie asd stenoses.

FRe daipounITae e RRmRCL AR LItk ST atment
A e e IR S KR oP et ARGTetieride SECHES en b axaybeart
faleraicdlsterdiatesherihedicansems dianiisy areeffeetiieeconitahief fr the

feaphorsisasn popssheditiexfRirostatraniieirefignahysiologically tolerated
salt of the compound of the formula | and/or an optionally stereoisomeric

form of the compound of the formula I, together with a pharmaceutically
bbe sunssisaing Paystilogiealyriatined afiePadamvinisigrsdotkyy oral,
iatineticubistancesl aod exmigidatsial administration or by subcutaneous,

intraarticular, intraperifoneal or intravenous injection. Oral administration is
preferred.

The invention also relates to a process for producing a medicament which
comprises converting at least one compound of the formula | with a
pharmaceutically suitable and physiologically tolerated carrier and, where
appropriate, further suitable active substances, additives or excipients into
a suitable dosage form.

Examples of suitable solid or pharmaceutical preparations are granules,
powders, coated tablets, tablets, (micro)capsules, suppositories, syrups,
oral solutions, suspensions, emulsions, drops or injectable solutions, and
products with protracted release of active substance, in the production of
which conventional aids such as carriers, disintegrants, binders, coating
agents, swelling agents, glidants or lubricants, flavorings, sweeteners and
solubilizers are used. Excipiénts which are frequently used and may be
mentioned are magnesium carbonate, titanium dioxide, lactose, mannitol
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Because of the pharmacological properties, the compounds of the
invention 5 are suitable for the selective prophylaxis and therapy of all
disorders in the progression of which an enhanced activity of
metalloproteinases are involved. These include degenerative joint
disorders such as osteoarthroses, spondyloses, chondrolysis after joint
trauma or prolonged joint immobilization after meniscus or patellar
iaihkﬂie§tﬁéﬁgﬁdn@%$éleﬁé@-, 191%%%@@91!“@5%}@9@16?&}{9 HéﬁUl%se_ and its
aisIsaLch s cpliagenoses. periodonial disouders, woundfealing o er,
ISturbance’s and chronic digdraers of the 16€0modtor Systermn suchas
iRfARH AR BSSRTI oRY i dxhiyedhYinB @i el-range dalvertianttehrorte for
aaniticles, sighilopathies, anyklgiaschnd tlistirbasigeyaibaneonetabalism as
ggecgpcmpounds of the formula | are 15 also suitable for the treatment of
eration, atherosclerosis and stenoses. The compounds of the formula |
are furthermore suitable for the treatment of inflammations, cancers,
tliheo phetastesiticsd gredacBnere yeefaeait yfaitorkiead segtiedshodkterbd in
IBRQUNGHAIHKAVIAR SHRARRIFRY HieapioBNKadERhIY peatliabARfbse of
iarebral mfarcglogu?g.‘zo The medl?at}rg%a%ss of thj |gl\;ent|on carf#_)e )
FaffSieR By P® IRKENiRhAT, B ianst R rasmiliselfrsaee
mpEe ik e lebitgaaaiaues.ineabtedttatdato omsappasiteriafedith dose
Qsal B@lrz]gm&@tr@y@a;is Omfﬂgﬁﬁu%i&f_é@?w%uﬁwﬁ@@@ﬁrﬁ@ﬁa?? in the
roc cing a medicament whic mprises converti eas
o e e e G 7 b

prsiesrbticaheubitPdrd @8k and, where appropriate, further suitable
active substances, additives or excipients into 30 a suitable dosage form.

EXRMPRS efogaga%ﬁalégoo@ha{%_ H‘féﬁpﬁﬁp%ﬁ%‘&ﬂﬁt%&%ﬁp%@hing

powders, coated tablets, tablets, (micro)capsules, suppositories, syrups,
BRI Lol CfohS, SISparRNaD8HRuRiGRS, iRl P RS B ASR I SiAgce.
Brepecafivtsabiviprdirantgdirel 688 wicactiepsobitgnoe, ithéheptisductibnthe

ebmieh8oBY QREORFRILS SUFLARGAFTIGRS sBisiBIRgAINSstBINGRIS higher or
%{%p aa&enésé, séwelIlr}ixc,;%ag&j‘esntsb lidants or lu rlcinmt_s, favion% S’e be
sweetener and: solUbfief™Sre se%f%?&ﬂ?e ts WTcH Ale fr% enﬁ]fy

asadrip@ rady ninnish@shisinisteation mnsenacdmoimtiheitiiinrliaxriegle
etage, mainitof 231se a plurality of smaller dosage units, and by

administration more than once a day in divided doses at defined intervals.

Final products are usually determined by mass spectroscopic methods
(FAB-, ESI-MS) and *H NMR {400 MHz, in DMSO-DB6), with the main peak
or the two main peaks being indicated in each case. Temperatures are
stated in degrees Celsius, RT means room temperature (21°C to 24°C).
Abbreviations used are either explained or correspond to the usual
conventions.

SUMMARY OF INVENTION

In a first aspect, there is provided a compound of the formuia |

A
N\ _0O 2
=5 X
N
(CH,)m (CH,)n 0)
R3

R2 R1



and other sugars, talc, milk protein, gelatin, starch, cellulose and its
derivatives, animal and vegetable oils such as fish liver oil, sunflower,
peanut or sesame oil, polyethylene glycol and solvents such as, for
example, sterile water and monohydric or polyhydric alcohols such as 5
glycerol. The pharmaceutical products are preferably produced and
administered in dosage units, each unit comprising as active ingredient a
particular dose of the compound ofthg invention of the formula I. In the
case of solid dosage 10 units such as tablets, capsules, coated tablets or
suppositories, this dose can be up to about 1000 mg, but preferably about
aBg/Rs ﬁﬂo%,e@ﬁé"iﬁ%é feamesop 6%&%@%&%%@ 59%% oRfd/or
migttessboUtiRGR e nwitinpeeferadily abndid O ph OSishgpidaliVeldeadted sait
O{:}Iﬂ;‘@géﬂ%&%@&l (f)cprméefgﬁﬁméenwg%adult patient weighing about 70 kg
are from about 2 000 mg of active substance, preferably about 50
Xmg to’%o@'ﬁ@f d irg on the activity of the compound of the formula
Al. Hovieesegdicsbiidiviréarmstinbes, higher or lower daily doses may also
be appropriate. The daily dose may be 20 administered both by
administration once a day in ke form-Qf a single dosage unit or else a
plurality of smaller 1-@ nits, @ admirjstration more than once a
at defined intetvals: égn}\{p[ ductd e usually

day in divided (#])g
determined by mass spectroscopic methods 25 gFAB-, ESI-MS) and 1H

. NMR MHz. in DMSO-D6), with the maip peak oy the two maip peaks
D o SiEa e S ke SO IE (RES e &L (eaad
Réeltigsardr mea#rs ridpntisaiperatifie(eni a2 ar . inisnendamhs okane

affgreither explained or correspond to the usual conventions. 30

1 UM Y %,IEAL\#WFNTION In a first aspect, there is provided a
2 %mgggﬁgg}t-aﬁkﬁrmu@\%3%53'%(%[%0 u%gu )éts%l;égd_' c?SP rgu(t():sl?lgt)%g )orﬁ{cse or
twice by -(C3-Cgl-cycloalkyl, ~(Co-Cygl-alkenyiene, -(Co-Cglalkynyl,
-{Cg-Cq4)-aryl or Het ring, '
3y -C{O}-C-R8 in which R8 is
3)1) hydrogen atom,
3)2) ~(Cq-Cglalkyl in which alkyl is unsubsiituted or substituted

once or twice by ~(Ca3-Cgjcycloalkyl, ~(Co-Cg)alkenylene,
~(Co-Cgialkynyl, -(Cg-C14)aryl, or Het ring or once to five

times by fluorine,
- 318)  Cg-Cqgq)arylor

3)4) Hetring,
4) -0-R8 in which R8 has the abovementioned meaning,



and/or all stereoisomeric forms of the compound of the formula | and/or
mixtures of these forms in any ratio, and/or a physiologically tolerated salt
of the compound of the formula 1, where X is -OH or -NH-OH, A is a
radical of the formula Il O (II) R4 O F F in which R4 means the covalent
bond to the S atom of the formula 1, R1, R2 and R3 are identical or
different and are independently of one another 1) hydrogen atom, 2)
(C1-C6)- aIkyI in which alkyl is unsubsfjfuted or substituted once or twice
g}/ -(C3: (% oalk ?2 C4)-alkenylene, -(C2-C6)-alkynyl,
(C6-C1: ?ilﬁﬁ '3) -C(0)-0O-R8 in which R8 is 3)1) hydrogen
@;om Sﬁa;c(génpe) alkyl in which alkyl is unsubstituted or substituted
pnce oLfyce By -(C3-C6)-cycloalkyl, -(C2-C4)-alkenylene,
-{C‘:Z-CG -alkynyl, -(C6-C14)-aryl, or Het ring or once to five times by
Hliorine*3)8)2{C6-C14)-aryl or 3)4) Het ring, 4) -O-R8 in which R8 has
$he ab&erardtiB@efbmetogeth@3Wwit) HE3EM)xydtmiy|idwhialodray are
7) -NORBonded) £-MOpr) Riaapdring farniidigathies witly the washesaiasts or
to which he re bondede%,-,écgé\c/: 4)-aryl ring in which the ring is
unsubs?’tﬂ ?dsﬁﬁgﬁtﬂf Sfic®Yortwice by G, 10) R1 and R2 form
- 16gethétwanahB ¢ deason tagrtierowitlicththeptrenbaiodesl @ Svh&shothey are
7-memkgrgedies ring, \whege theniagiseraasubsituled ordhstitytad AREE is
by G, ' Unsubstituted or substifuted once by G, or
11) R1 and R2 form together with the carbon atoms to which they are
bonded an indolyl in which the indolyt is unsubstltuted or substitufed
once or twice by G, '
Gis 1) hydrogen atom,
2) halogen,
3 =0,
4) ~(C41-Cg)alkyl in which afkyi is unsubstituted or substituted
once, twice or three fimes by haiogen, -(C3-Cg)-cycloalkyl,

-{Co-Cy4)-alkenylene, ~{Co-Cgl-alkynyl, -(C@-CM aryl or Het

nngs
5)  ACg-Cqig)aryi,
8) Het ring,

7y -C{OFO-R10 inwhich R10 is
a) -(C4-Cglratkyl in which alkyl is unsubstifuted or
subsfituted once or twice by -(Cz-Cg)-cycloalkyl,
-(Co-Cyqalkenyiene, -(Co-Cgl-atkynyl, <(Cg-Ci4)amv,

. or Het ring,
b) -(Cg-Cqg)-aryior
c) Het ring,

8) ~C(S)-0O-R10 in which R10 is as defined above,

8) ~C({O}-NH-R11 in which R11 is
a) -(C4-Cgalkyl in which alkyl is unsubstituted or

substituted once or twice by -(Cz-Cgl-cycloalkyl,
~(Cg-Cq4)-aryl or Het ring, or
b)  -(Ce-Cqg)aryl or
c) Het ring,
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11) R1 and R2 form together with the carbon atoms to which they are
bonded an indolyl in which the indolyl is unsubstituted or substituted once
or twice by G, G is 1) hydrogen atom, 2) halogen, 3) =0, 4) -(C1-C6)-alkyl
in which alkyl is unsubstituted or substituted once, twice or three times by
halogen, -(C3-C6)-cycloalkyl, (C2-C4)-alkenylene, -(C2-C6)-alkynyl,
-(C6-C14)-aryl or Het ring, 5) -(C6-C14)-aryl, 6) Hetring, 7) -C(0)-O-R10
in which RIO is a) -(C1-C6)-alkyl in y@ich alkyl is unsubstituted or
substityted on ic ~(C3-Ch)=cycloalk -éCZ-C -alkenylene,
-(C2-C -alkyrﬁ,g%é\%—fcﬁlﬁi}érvfh%sH@ﬁiﬁsg? )éi-? %?gf c-)éfr'“:‘iil or c) Het
ring, 8)1—@(8)_-'&-131@ i WhiSH él@@as defined above, 9) -C(0)-NH-R11
in which RI1 iaj) -(Giyficgaikgitimwhich alkyl is unsubstituted or

substituted onpe or tyTe-by AR OirCy datky|, atk6-s14dmsybetifdedd  or
ring, or b) -(C6-C14)-aryl or c) Het ring, 23c 10) -C(S)-NH-R11 in which
R11 is as defined abtHRSUREPC RN%EIn ikt RiATNSS Hiarsydy afiegsn.
-(C1-C6)-alkyl in whidkratfss kepliakituted or-G suBYROMEGnce; (fnace s )-
or three times by halalygnyi- (G358 )y-gycodlsy|HeCARG4)-alkenylene,
-(C2-C6)- aikynyl, -(Ce~CH)-aryl.or Het ring, c) -(C6-C14)-aryl, d) Het
(C2:Co)- gyl (GRE LU

d} et ring, '

e) -C{O)-0-R13 in which R13 is
e)l} -(Cq-Cglalkyl in which alkyl is unsubstituted or
substituted once or twice by -(C3-Cg)-cycloalkyl,
-(Co-Cyql-alkenylene, -{Co-Cgl-alkynvl,
~(Cg-C14)-aryl, or Het ring, or
e)2) -{Cg-Cqq)arylor
e}3) Hetring,
f) -C(8)}-O-R13 in which R13 is as defined above,
o) ~C(O)-NH-R14 in which R14 is
gyt) ~Cq-Cglalkyl in which alkyl is unsubstifuted or
substituted once or twice by ~(C3-Cg)-cycloalky,
~(Co-Cy}-alkenylene, -(Co-Cgl-alkynyi,
-(Cg-Cq4yaryl or Hetring, or
g)2) -(Cg-Cig)arylor
g)3) Hetring, or
i) -C{8)}-NH-R14 in which R14 is as defined above,
12)  -C{O}-R10 in which R10 is as defined above,
13)  -S(0)p-R12 in which R12 is as defined above, and p is the
integers zero, 1 or 2,
14)  -NOg,
15) -CN,
16) -N(R15-R12 in which R15is
161} hydrogen atom,
16)2) -(C4-Cgl-altkyl or
16)3) —S02-(C1-Cg)-alky!l in which alkyl is unsubstituted or
substituted once or twice by «(C3-Cg)-cycioatkyl, -(Co-



0 e) -C(0)-0-R13 in which R13 is e)1) -(C1-C6)-alkyl in which alkyl is

" unsubstituted or substituted once or twice by -(C3-06)-cycloalkyl,
-(C2-C4)-alkenyiene, -(C2-C6)-alkynyl, -(C6-C14)-aryl, or Het ring, or 5
e)2) -(C6-C14)-aryl or e)3) Het ring, f) -C(S)-O-R13 in which R13 is as
defined above, g) -C(O)-NH-R14 in which R14 is g)1) -(C1-C6)-alkyl in
which alkyl is unsubstituted or D substituted once or twice by
-(C3-C6)-cycloaikyl, -(C2-C4)-alkerpdene, -(C2-C6)-alkynyl,

-(C6-C14)-aryl or Het ring,, or g)2) -(C6-C14)-ar )3) Hetxing, ‘
-C(S)-NH-R14 in wrﬁscﬁ{lél‘?@a%}‘&éﬁﬁ%%"%égk%ﬁié%ﬁié%ﬁ%ﬁfg)wHet
RIO is as defined abirvg, 413} 5{Q)p-8 AafimdrichiR2 isas defined
above,1gnd pistheNFReUBrR26r e Inorich 1) N©2:s 18fifdd 26pve, and in
-N(R15)-R12 i Whig% I§a15 is 16)1) hydrogen atom, 16)2) -(C1-C6)-alkyl

or 16)3) -SO?'}’I-(‘&@ 3 |§y1 in which alkyl is unsubstituted or 5

substituted orfcg or tiwckdger@8>T6)-cycloalkyl, -(C2 23d

C4)-alkenylenel Y C2(Coyadyaiylyi-(06-Cal)chrylk ¥ etisringsitsRiless  or

az defineddqbovcar],_orzsa%f@gg;j\l(gé%ﬂ%ﬁ ingyyaich 75’.,;.21 C ggmﬁg;ﬁaikyis
Ahich alkyl i unsubSUA G SaB RN %ﬁcé%%%@%ﬁ Ce-Chafan
-(C3-C6)-cycloalkyi, or(G2tGigalkenylene, -(C2-C6)-alkynyl, :
'(CG'CM)'ary‘Iﬁ)HQHf@iO-RB i which R8 has the abovementioned
| meaning,
17)4) -O-R8 in which R8 has the abovementioned meaning,

or .
1715) . -(C3-Cg)-cycloalkyl, and

m and n are identical or different and are the numbers zero, 1, 2 or 3, with
the proviso that the total of m and n amounts to zero, 1, 2 or 3.

in a second aspect, there is provided a process for preparing the compound

of the formula [ according to the first aspect, which comprises

a) converting a compound of the formula 1l

o
F
L
RS O/YF\F

in which R5 is hydrogen atom, NHp, Li, Mg. SH, S-CH3, Cl, Br, | or Si-
(CHz)s,
into a compound of the formula 1V,

© 3
B /@ \Qo/kp (V)
CI/S\\O F |

and reacting with 2 compound of the formula V,



17)3) -C(0)-0O-R8 in which R8 has the abovementioned meaning, 17)4)
-O-R8 in which R8 has the abovementioned meaning, or 17)5)
-(C3-C6)-cycloalkyl, and m and n are identical or different and are the
numbers zero, 1, 2 or 3, with the proviso that the total of m and n
amounts to zero, 1, 2 or 3. In a second aspect, there is provided a process
for preparing the compound of the formula | according to the first aspect,
which comprises a) converting a cogggound of the formula 11 11 ~ 1 ~i (11>
R5 0 r O' CRyk in whi¢R RB)i8 hydrogen atom, NH2, Li, Mg. SH, S-CH3,
Cl, Br, I or Si- ( )3, int¢ a©ompound of the formula IV, O O\F (IV) O
F CI'S\O F and reacting with a compound{of the formula V, 23e R2
(CHm N oR L% gH2)n"g-Re in which R1, R2, R3, m and n are as
defined in forftiia I, and Re is a hydrogen atom or an ester protective

in Wit '&%hwe%g%ogmss@o gliessvlaion with.a,suita 'r‘?ds'h/!aa‘r@ga

agent to tglveacom ound of th rmula VI, IT ~\'F 1l R2 (C~2)Ms- aoF
YR ORSRA RIS BLR BRBIYE OrouD.

in the presence of a base or after silylation with a suitable silylating agent to
give a compound of the formula Vi,

w2 {CHz}m S/\/ \O\ )h

R & o0-Re (Vi)

in which R1, R2, R3, m and n are as defined above, and

b} in the case where Re = ester reacting a compound of the formula Vi
prepared as in a) with an alkali metal hydroxide soiution such as NaOH or
LiOH and subsequent acid treatment fo give the compound of the formula |,
or reacting said ester by treaiment with mineral acid such as hydrochioric
acid to give the carboxylic acid of the formula Vil,

i(:\‘%’m \\©/ ©\ /%
N—S8=0

. VH
(CH?_)n Vi

and subsequently converting the latter into the hydroxamic acid in which X
is NH-OH, of the formuia |,

c) fractionating 2 compound of the formuia | which has been prepared
by process a) or b) and which, because of its chemical structure, occurs in
enantiomeric forms into the pure enantiomers by salt formation with
enanfiopure acids or bases, chromatography on chiral stationary phases or
derivatization using chiral enantiopure compounds such as amino acids,
separation of the diastereomers obtained in this way, and elimination of the
chiral auxiliary groups, or



in which RI, R2, R3, m and n are as defined above, and b) in the case
where Re = ester reacting a compound of the formula VI prepared as in

a) with an alkali metal hydroxide solution such as NaOH or UGH and
subsequent acid treatment to give the compound of the formula I, or
reacting said ester by treatment with mineral acid such as hydrochloric

acid to give the carboxylic acid of the formula VIl, o F R2 (C\2m \ IO F
N-'-S=0 F RIO (VIl) R3 (cH2)n OH&d subsequently converting the latter
into the hydroxamic aciﬁbgn which X is NH-OH, of the formula 1, Z%
‘#actioﬁ G &SCGHPBURFoFHBRBHAHI WiRRnfREDWEeh pYBisararpybeen
prressd)opaEsseshighoberiuseeffitsroheminaretiruaty ayvinsauescidic or
SRAB AR AR PRORiA N RVERPRARTAB SARIA (MABAID sas.
enantiopure acids or bases, chromatography on chiral stationary phases
or derivatization using chiral enantiopure compounds such as amino
acidthirdesaeattothefdhe prasieegomesmpbiaiaast imihisiyways and
elimination of the chiral auxiliary groups, or 23f d) either isolating the
compound of the formula | which has been prepared by processes b) or
where acidic or basic groups are present,
Ry tolerdted salts. In a third aspect, there is
ula I O\l 1111 0oF () inwhich R5
is hydfdgen atom, Li, Mg, SECH3,«lI, Br,F1, Si-(CH3)3, S02-Cl, S02-Br,
S02-Y, in which Y is a radical which can easily be eliminated, such as an
active ester O-Ry, where Ry is ortho- or para-nitrophenyl, 2 4-
dinitrophenyl, or pentafluorophenyl, or Y is a heterocycle such as

iﬁWﬁ@Q'RSU@Hﬂ@HQQéﬁ|%M%?%@?@J@H§,V!fli,cbr?qjsgf‘-"ééflj{%‘jgggé?f.@,
éﬂ?q’% iaghe Ritrogen, ofthe I}Set%r?,g&cclze. In ﬁfg‘urth as ec#{ tg; els i ated

prévided a process for prepating tha éo%l\p‘% 58 ofeth SR URE | FHIminated,
ShEko AR S tHERRIa Py, WHighec Shipeiseho- or para-nitrophenyl, 2,4-
dinitrophenyl, or pentafluorophenyl, or Y is a heterocycie such as
imidazole, benzimidazole or benzotriazole, in which case the linkage takes
place via the nitrogen of the heterocycle.

in a fourth aspect, there is provided a process for preparin.g the compound of
the formula 1il according to the third aspect, which comprises
a) converting the compound of the formula VI

-. ©/O\© F
(Vi
_ o

by reaction with chlorosulfonic acid into the corresponding aryisulfonic acid

or, on use of an excess of chiorosulfonic acid, directly into the aryisulfonyl
chloride, or

b} converting the compound of the formuia X,

0
F
l f i I {1X)
Halogen ' O/gF



a) converting the compound of the formula Vill O F (Vill) O F F by
reaction with chlorosulfonic acid into the corresponding arylsulfonic acid
or, on use of an excess of chiorosulfonic acid, directly into the arylsulfonyl
chloride, or b) converting the compound of the formula IX, O (IX) Il F
Halogen\ O F F F 23g in which halogen is Cl, Br or 1, with alkyliithium
such as n-BuLi into the lithiated aryls and subsequently converting the
latter where appropriate by reactioR-ith SO3-amine adducts such as
trimethylamine into the corresponding sulfonic acids. in a fifth aspect,

G Prarides adnedieament wWhigh basanmiipctiveciceriontiiat ieasthe

e ol i i) sccortos b e Tt st oghec i o,
i e T R S

Rieuigechinadisaifirikesgaazpound of the formula I according to the first
aspect for producing a medicament for the selective prophylaxis and

ther of all disotders in the progression of whi anced, activity... .-
h&f t Iioefasrg?eclr1agsﬁt-:t‘@'ss”?ir’e§ ir?v%%%%? s%c%gg15%@&&5&%&%%0%%d%%r%ﬁ%twv
snterdobdstdearhonsesompondglofébe deomirslysisedtdingiin thadirs aspect
it o i JF .
RIS 8 RS SRS S 5 caver

gishiticro At/ arsoierr e Ol AUDRERNRRS REWIDEFIBENE chronic disorders

of the locomotor system such as inflammatory, immunologicallly or
imataibdtisespetaictiaeuie prdidtdoitie arskrittiése arthmppatties, tinydyiasia |

g ISP ARGE S Y BORS PSRRI L L HERINRILY WRSERIOBrophylaxis

atherosclerosis and stenoses or the treatment of inflammations, cancers,
anthdhatepyaSiaicdirerieranbrelia, REBEFRRRIRNAAN YAPsR B RNBANCEd

dbgvity of metalioproteinases are involved, such as degenerative joint
disorders such as ostecarthroses, spondyloses, chondrolysis afier joint
trauma or profonged joint immobilization after meniscus or pateliar injuries
or ligament tears or connective fissue disorders such as coliagenoses,
periodontal disorders, wound-healing disturbances and chronic disorders of
the locomotor system such as inflammatory, immunoiogicallly or
metabolism-refated acute and chronic arthritides, arthropathies, myalgias
and disturbances of bone metabofism or the treatment of ulceration,
atheroscierosis and stenoses or the treatment of inflammations, cancers,
tumor metastasis, cachexia, anorexia, heart fallure and septic shock, or the
prophyiaxis of myocardial and cerebral infarctions.

DETAILED DESCRIPTION

The invention is explained in detail below by means of exampies. The
general methods can be used to synthesize the compounds of the formula
[.General method 1: Sulfonamide from sulfonyl chioride and carboxylic
acid. The carboxylic acid (645 mmol) was dissolved in 20 ml of
dimethylformamide (DMF) and, at 0°C, 3 equivalents of a 3N NaOH
solution (6.45 ml) were added. After 10 min a solution of the aryisulionyi
chioride (1.1 equivalents, 7.1 mmol) in 10 o 15 ml DMF was slowly added
dropwise and, after room temperature (RT) was reached, the mixture was
stirred at temperatures between 20°C and 80°C for a maximum of 12 hours
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prophylaxis of myocardial and cerebral infarctions. DETAILED
DESCRIPTION The invention is explained in detail below by means of
examples. The general methods can be used to synthesize the

compounds of the formula (.General method 1: Sulfonamide from sulfonyl
chloride and carboxylic acid. The carpgxylic acid (6.45 mmol) was
dissolved in 20 ml of dimethylformamide (DMF) and, at OC, 3 equivalents
¢ha INNadt sivhdit f6dbtabove e addibcg AftehdOconiversolutionich has

méﬂﬁyﬁ%@n%iﬁawr\&'&(%gﬁgh’éﬂﬁn 7nja§§ &Hrgjgfé? PEMEvent

WIy adde ropwise and, after room temperature was

Veéaa%ﬁhoantﬁ%wﬁ%mf @ﬁwat@é%ﬁafst&g%mw@ U dhgsiciook
foleaani@itracticof witholis BLCI (apdrisetexai@dine @ asdetiainettying of the

@@QQF@@QHQS@%M%@%M@H@S@ é?l@%imd’?’%ioroform w;th
established bg a8 ss ectrgs Wﬁ }1 F}G ent was then rem eﬁw d
reddce IBll:gssure nAqi&6te OWIJ BRI (BHP R rioh it Hde
prrdyc‘ér\r%a@amww&@v seRffeA, fumvg of pigiSastdanihphastosnehiys

ethyl acetate, methylene chloride or chloroform with magnesium sulfate

85639&3!%%%8 QI@ﬂfgﬂ%ﬁﬂt "Jﬁi) H? Tﬁgn ng%OEH)e énd\%%? e'thi gad

irectly reacted further or purified by ¢ roma ography enera
ShforarRE o ALdIMRA FirtRikeshdc 02y okdidNaGiie pansixyiavith
aciditicers dfs4OhfY4N @ 5ah ydotdn tdaO HiGssibIMith Adiditiohlofid®-50%.2

SO B O e A e

Phie TR HaRGHdRGAY ARRically in an
autotitrater at RT fo keasp tthemiicormsséant Alisstedopii8ada 22, preferably

praferably A9 athélre%%abmesraﬁﬁw@ccg?méif ﬁMMeﬁbfmeHQ NaOHM
n (0] n osolven as removed in a
rotaréﬁ@gﬂaﬁa%”?’*%g OB SRR WO RANGTR A B SRR Shdbarator,

RyPaeni ﬁﬁ'él‘f’%d?fédiﬁm?ﬂfiﬂﬂH’EﬁSAﬂ@fﬁFbﬁﬂi%eﬁtBﬂ@@F@%ﬁﬁd
phiakigeandvithnéiNe H Gixtrefttioneohtha lagliehus grhastwitesthd me atetewed

gi&rQEﬁ%W%?hﬂ%%&Qe‘Hﬁﬁe ﬁﬁaz;*ar\%hda P\é%re wm&%@%&@%ﬂ}%g

the solvent was re ove under reduced ssure. The crude

WECeitosy f?&ény SCh Y R [Uf'buﬁmfﬂ}%y%lﬁjromﬁfbgtffprﬁp e ps
ragihved UsdEo radiived grressiiony dronded anprodtim xytis agithe2 Sd8-ectly

mmégfﬂm—,@m@p@gmé{@@@ﬁﬁg}lﬂg@g{‘?’ﬁ;ended in 30 mlof
acetonitrile. At RT and under inert gas 3 g (9 mmol) of BSTFA
General method 3: Sulfonamide from sulfonyl chloride and carboxylic acid

8 mmol of the imino acid were dissolved or suspended in 30 mi of
acetonitrile. At RT and under inert gas (N2), 2.3 g (9 mmol) of BSTFA
(bis(trimethyisilyltrifluoroacetamide) were added, and the mixture was
heated under reflux for 2h. 2.84 g (9 mmol) of the sulfony! chloride
dissolved in 30 mi of acetonitrile were added to this solution, and the
mixture was again heated under reflux conditions for 3 h. After the reaction
mixture had cooled, aqueous 1N HCI was added and stirred for 1 h, the
solvent was removed under reduced pressure in a rotary evaporator, and
then ethyl acetate or chloroform was added, the organic phase was
separated off and extracted with saturated NaCl solution, dried over sodium
sulfate and concentrated under reduced pressure. Depending on the purity
of the reaction product, it could be directly reacted further or require
previous chromatography on silica gel.
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(bis(trimethylsilyl)trifluoroacetamide) were added, and the mixture was
heated under reflux for 2 h. 2.84 g (9 mmol) of the sulfonyl chloride
dissolved in 30 ml of acetonitrile were added to this solution, and the 30
mixture was again heated under reflux conditions for 3 h. After the

reaction mixture had cooled, aqueoussl N HCI was added and stirred for

1 h, the solvent was removed under reduced pressure in a rotary
évaperakonsénot] theRretrydadirataté tbe dnjdrofarmivasiddded, thebosgédiviacid

Wgﬂw@ﬁoﬁe@@@égg\@fﬁmd extracted With saturated NaCl solution,

5 sulfate and co entrat essure.
D TR A SABR RSB 1 BT LGty 28 0°C,
redcRsty Wﬁtﬁ@tso@fréalm@ﬁmé@f@maﬂero%%wa@@ﬁﬁ efidsegatimsrpholine
@eteraftmethpkdcRrsnanaiion oftBe Mdrexamic @%JOMWMﬁethyl-

SinnsHBRs aaalen e R RPN o
iigrbisAREtk N2 t@%@&ikvéﬂ@macﬁ F@Jémw%mﬁ@m@dsmmaﬁ@ﬁ@ and the

predetivedibctimesop 3dfimintty dhnonaeogtizplentmeticawethyl
silylhydroxylamine were added. After the mixture had been heated at 80C
rat Ie st 4 the solvent was removed under reduced pressure and the

888'}5‘ FIFRPEI P g Ay AIOYRER RS ofeseHE R via the
ﬁ@ﬂ@@@@@ﬂ@)@ad@@mybﬁﬂierhiﬁiroxamlc acid through via the
Wé@ﬂ%f@d@ﬂ%ﬂi@%l@Qﬂﬁ%ﬂ%@&é&ﬂ;ﬁﬁﬁ?@%ﬂlﬂ%ﬁ)%%thanol~

r n orm (e abou
Wé ff c& ltC’-,Iéc(;nqualen o ox I chlon%ﬁ-evg'( ?3%{%{8 & %ﬁ’(go %QT}ﬁlrgfﬁ&gde
m%??r@%@@@i atT @meﬁw)m@)w reatectipdckGie Epcrierutod@anin, To
atsrokltisaroblendasftakestiinmethensaetonpliasleandupixebmittha ligia:tion

ﬁSQ%ym'%i@J 'dﬁhcé’”m@séﬁ UaR e eﬁ—ﬂenbf %{IE 8%2%5%%% was

%zé/ Bﬂlde formation, the carboxylic acid no longer tecta

EABHBIR RV ¢ RensyiAmIde Wﬁar@%bréma&ér&%%& f8Fid no
I@nger timingr detstatmbdler (efiaricahdiioh? Thdvi) sétvisntrwasshary where

D sk s eI, To
In olu

SRR aR EIRare AR GAR o0 fFEs e e Btksmaim the
iU RYESS EfifTalemtd oy GoltenrahgRrilyhgainxgiapinstadeto atigodss
Adigsral a0 Henaaf AnRARISHSRItHEaaskem Qmﬁﬁk@ﬁl&ab?&m (10 ml per
GIBLGRG- 8, M GRCRA B R  R e HRS R R LGS e

‘were added. After a reaction time of at least 30 min (reaction checked by

HPLC-MS), the reaction mixture was evaporated under reduced pressure
and the residue was purified by direct chromatography.

Example 1:  4-Trifluoromethoxyphenoxybenzene

4-Trifluoromethoxybromobenzene (10 g, 41.5 mmol), phenol (3.9 g,
41.5 mmol), potassium carbonate (8.03 g, 58 mmol) and copper-1 chloride
(103 mg, 1.04 mmol) were mixed in dry DMF. The mixture was stirred at
150°C under argon for 28 h. The reaction mixture was then concentrated in
a rotary evaporator, and the residue was taken up in ethyl acetate and
mixed with 10% strength sodium carbonate solution and solid sodium
thiosulfate. Fine solid constituents were removed by paséing both phases
through a frit with kieselguhr and subsequently separating, and the
aqueous phase was extracted twice more with ethyl acetate. The combined
organic phases were dried over sodium sulfate and evaporated under
reduced pressure. Precursor components and by-products were removed
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and the residue was purified by direct chromatography. Example 1:
4-Trifluoromethoxyphenoxybenzene 4-Trifluoromethoxybromobenzene

(10 g, 41.5 mmol), phenol (3.9 g, 30 41.5 mmol), potassium carbonate
(8.03 g, 58 mmol) and copper-1 chloride (103 mg, 1.04 mmol) were mixed
in dry DMF. The mixture was stirred ag 150C under argon for 28 h. The
reaction mixture was then concentrated in a rotary evaporator, and the
besicrsyiveas takken fipsh ethyiraebtateping onixetioaithel Q@ustrengtiheptane-
équabe?é@m@tqe)srﬂwibpﬁgc%%%m&%BM%%J'fate Fine solid

TR T ARy “Ener N And 08 Coudotl i e 1 H

&trattodiliice more with ethyl acetate. The combined organic phases
mere daechoges-spdium sulfate and evaporated under reduced pressure.
Precursor components and by-products were removed 26 by carrying out
a flash chromatography on silica gel (eluent: n-heptane- ethyl acetate

EQabhgRsaduct fractignsonsieaambpeshote) aeaégeaf}%mbﬁ@%w

7 m, 4
g%% %cﬂgc %ﬁﬁ‘?ﬁé&% é @gp%eﬁé)@é‘?f’ r\l%%%l 6?18 iorig )f"hrgl of
QEQW@H%%M&&%W@ ovith deRroYRieas @.M@@ |ﬁf2€hﬂﬁF@$Ulf0mC
dmzb\l@mometﬁiané Jdidtilerooadifrgnath((ceavgter.a salmdon whehigoedylfadited

dRpeIddn Sokofdichioromethans 084 Qafmpﬁb e Siomad%%ﬁmer
%@ﬂg'ge and the mixture was stirred at RT for 2 Further

romethane was aﬂﬁ%@%u‘ﬁlﬂ%’Rﬁa@%&t%fé&tﬁﬁ’th"ﬁtﬂtt% itde
waler. Aflﬁe%oﬂdld/awaem@ved\mﬂflImatlﬂitrahmmghrtqesélghbsﬁ@mr The

@f@@ﬁi@ @hagg Was @E@@k fofaé}%daﬁécpmsg@amnsL&taﬁst@%@ftsﬁer

%‘1 R{Cth& de5|cc Itr tion, evaporate Jrecéreaci

er was carrie 'CC r}é}(si'gl norlll’l %a P&t G hI GEIL L ’an(}df;?‘er
\étaauﬁ@%%uﬂtehma@%@ el 352 %] oudigtissnracspanse, deiMgoiding
onbofl DMbridiled (Stigagrat, 402 for ©. hésmﬂﬁ@)aﬂéﬁ)mwnlgbﬁmﬂ oBeml of
wﬁwsﬂg é}ﬁ% leta %fof MestARHcR %%J;gagw éﬁlﬁﬁhgﬁ@?&igwng

m xa oride, renewed stirring at

0.5
TRA AT AR IR A BN AT e eR ARG s i of
Dtadyo igfdniitieh aseevas] whistrey atidDSatfcat@chiNaGE salatiborandxthea was

ﬁam%r@tsﬁtefﬁ@%ﬁa@@a@!eéqgmw%e%ﬁ@ OYRLO S HEPASR Rs
f||tr%t|o(§1 \Xl\g Sggyfz)ra?edtNaCI solution and then separated off and dried over
sodium sulfate. Removal of the desiccant by filtration was followed by
addition of toluene and evaporation under reduced pressure.

Yield: 4.56 g (> 100%, contains salts) ~ "H-NMR (in CDCl3): 6.82; 6.91;
7.12; 757 (4 m, 8 H)

MS: 352.0 (ES+)

Hydrolysis (water in acetonitrile} affords pure sulfonic acid.

"H NMR (in DMSO-D6): 6.99; 7.13; 7.40; 7.54 (4 m (“d"), 8 H)
MS: 333.2 (ES-)

Example 3:  2-[4-[4-Trifluoromethoxyphenoxy)benzenesulfonyl}-1,2,3 4-
tetrahydroisoquinoline-1-(N-hydroxy)carboxamide

Step 1: Sulfonamide formation

Tetrahydroquinoline-1-carboxylic acid (502 mg, 2.84 mmol) was dissolved
or suspended in 60 ml of acetonitrile. At RT and under inert gas (N2),
1.85 g (9.07 mmol) of BSA (bis(trimethylsilyl)cetamide) were added, and
the mixture-was heated under reflux for 0.5 h. 1.0 g (2.84 mmol) of the
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addition of toluene and evaporation under reduced pressure. 25 Yield:

4.56 g (> 100%, contains salts) 'H-NMR (in CDCI3): 6.82; 6.91; 7.12;

7.57(4 m, 8 H) MS: 352.0 (ES+) Hydrolysis (water in acetonitrile) affords

pure sulfonic acid. 'H NMR (in DMSO-D6): 6.99; 7.13; 7.40; 7.54 (4 m

("d"), 8 H) 30 MS: 333.2 (ES-) Example 3:

2-[4-[4-Trifluoromethoxyphenoxy)benzenesulfonyl]-1,2,3,4-

tebappdrekstgombiaaplEN-Hggastyrshibdxhmidy BrejpnitSealfamansidded to

foreatnmiah T@iwm@r@mm@"m%@@é?ﬁmm@i?déez mm;%fdlngm&lk for
tonitrile nd. un

A R fgégsébsﬁg‘gﬁﬂréﬂnﬂ%@ AL AR N Wil o. e

\ﬁé?‘éué%dé@sar%““fﬁ@g turd wmé&@@@na@%mﬁawd 5uRde gduced

(re&dsommal) of ey evapposind, fromd Examplthidl disstitedvasladakef, the

Aegianitrilenwas addeditg, thissolition, and %%BJW@ O%%Saﬁgca

under reflux (z_ﬁl%dltlons for 2 h. After the reaction mixture h a co

SRR 1NHCINES SRH khEU G a SEHRATRIEE huBfiesofgaiced
wegsrirvddiengderitedoicdtss predegte waa roteaykedajnratd M&d theh the

eHvlifcgtatequasraddedviierRig e Aasa ¥aa seRaLated off and

extracted with saturated NaCl solution, dried over sodium sulfate and
concentrated under reduced pressure. The purity of the product was
cHepkediyAreashanndesisulting crude product was then directly
rHectedrfystherd fohiegte) Hydiaxamashayntiness MietaRRMBRAIHODxaly!

ameﬁuw diss V%,dg@ | of geloraf ms%b('aa 8&%%&&% fer the

4.99 mm 1.09 was then added d opwise over the cou

RAHTSR QT ﬁéwtﬁ@r%fﬁv iBAURARIR BRI VA fiseted /h40HI5°C
e Bdlvehhwasalventrenavdtidry distitateah bydeigtithicrd predssureduced

Fé’ﬁlﬁrﬁf%(‘jﬁ&“%@%&%%ﬁ% N (?@éﬂ?d‘ﬂ:%dd\)()’é@ toHRNRdE oG to
RIS Wl Lt RGh G PRSI OASH (56 Al L Reer feduicec
Qf@ﬁmw|9myﬁt@x§nm‘ﬁméh@4ag@rr3.@kﬁm@lpw*as:tai@w@rmﬂ(émw and,
ROWS, thetraheanyviasHemReYRd Mide | tefu e dipvesswes) anskthesesidugter
YRGS AL N &AL F0RYVL S A 8P RIS WBRTGPOTRY the residue
was dissolved in a small amount of an acetonitrile-water-0.01%
trifluoroacetic acid mixture for direct preparative RP-HPLC. Product
fractions were combined, acetonitrile was removed under reduced
pressure, and the remaining aqueous phase was freeze-dried.

Yield: 580 mg (39% of theory). "H-NMR: 2.7, 2.9 (2 m, 2 H): 3.6,
4.0(2m,2H)5.21(s,1H); 7.2 (m, 8 H); 7.45, 7.81 (dd, 4 H); 9.0 (s, br, 1
H); 11.1 (s, 1 H) MS: 508.09 (ES+)

The compounds according to Examples 4 to 7 were synthesized in a

manner analogous to the above description.

Example 4:  2-[4-(4-Triflucromethoxyphenoxy)benzenesulfonylldecahydro-

isoquinoline~1-(N-hydroxy)carboxamide

"H NMR: 1.1-1.95 (4 m, 12 H}); 3.6 (overlapping with water; 2 m, 2 H);

4.1(d, 1H); 7.12,7.27, 7.48; 7.77 (2 dd, 8 H); 8.9 (s, br,, 1 H); 10.9 (s, 1 H)
MS (ES+):  515.21

Example 5:  5-[4-(4-Trifluoromethoxyphenoxy)benzenesulfonyl]octahydro-
furo[3,2-c]pyridine-4-carboxylic acid
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trifluoroacetic acid mixture for direct preparative RP-HPLC. Product
fractions were combined, acetonitrile was removed under reduced
pressure, and the remaining aqueous phase was freeze-dried. 25 Yield:
580 mg (39% of theory). 'H-NMR: 2.7, 2.9 (2 m, 2 H); 3.6, 4.0 (2 m, 2 H)
5.21 (s, 1 H); 7.2 (m, 8 H); 7.45, 7.8bfdd, 4 H); 9.0 (s, br, 1 H); 11.1 (s, 1
H) MS: 508.09 (ES+) The compounds according to Examples 4 to 7 were
lerfth‘\éZed irf -301 ntdnmer artdjogbbs tonthe abpve 2ésarifiidr. Exadaple,
Buérd4pifnt Huarormeihosyphenonphenze ,Sﬁlﬁfﬁlqg?@t‘yﬂffﬁd{& 7.80 (2
isoquin ,Il_ -él\-}‘%\lﬁ-%]ﬁléoxy) rgcqggmids '(?@MR: 1-1.95 (4 m, 12 H); 3.6
oVerIagpfc% water; 2 m, ); ‘.1? y1H); 7.12;7.27;7.48; 7.77 (2
dd, 8 H); 8.9 (s, br., 1 H); 10.9 (s, 1 H) 35 MS (ES+): 515.21 Example 5:
Bstdnbdid rlucgomethaxitpieometist WW@SEE]%@W&Z 1@1@!(4?@ny20ﬁ)ta;3gd 5:’0-
4" -4-car ‘H. 0 1.5-2. m, ; 2.
Ftr!rE‘,9§ %nggilﬂéiﬁnn%gdm%?g%aﬁ%%|th water): 4.28 (d, | H); 7.1
MSZ 18509707 Uk 7.6 ¢omigs ¥ MS: splereHy R *d=_9§+%.0 b7u;
S(Eganiplertn 26% water, 0.05% TFA, 2.0 min-95% acetonitrile; 95%

édé'tt(ﬁrtmé"tk?fé’.&‘%MW%“QE&MW@Zf.a%%fﬁn¥'}i)%ﬁqufé?iJH|F%E’grf]

pyrid i n e-4-(N -h yd roxy)ca rboxa mid e MS (ES+): 503.10 (RT 1.44
min; YMC J'sphere ODS H80 20x2, 4 p; 30C, 0 min 96% water, 0.05%
FrApRle Hiin-2996(4ckridiviatian ot yreeonitiy en2emnesinfayy kissohitdre-
Be?ﬁ@@a_%ﬁ%@ﬂm- mi-hwlrcﬁefbcs&)rﬂ&ﬁﬁﬁaw:? 7 Tecaivd

-4:(4=T rifluogo Xyp X nzenesulfon cahydro: X
S o TR IR 50
16 GlerTappir 3 Witch78 2 S0P 11 B (s+hry 1 b7 b fiah o
(2 dd, 818)(BSA{s, b629.BY; 10.5 (s, 1 H) 15 MS (ES+): 529.25
Preparation of the comparative compounds The comparative compounds
in Table 2 weée synthesized.in the manner analogous to the above

ERARNN 9bHHEATRBEHNE SABRGHEARrides having the methoxy and
Tiftucammhgliveideochpdniade conmdecialyvenaitybiieSinéshimibdle manner
Prasiinnsananbyssovaniesaciskigrmation is carried out in analogy to the
?Rgvaenalogous sulfonyl chlorides having the methoxy and trifluoromethyl
side chain are commercially available. Sulfonamide formation and
hydroxamic acid formation is carried out in analogy to the above
description. The ethoxy =.compound is prepared starting from
4-phenoxyphenol. Firstly the ethyl ether is introduced by standard
processes of ether formation which are known to the skilled worker, via
triflate activation, and subsequently reaction to give the sulfonyl chloride
takes place in analogy fo the above description. Sulfonamide formation and
preparation of the hydroxamic acid takes place likewise in analogy to the
above description.

Example 8:  2-[4-(4-Methoxyphenoxy)benzenesulfonyl}-1,2,3,4-
tetrahydroisoquinoline-1-carboxylic acid

"H NMR: 2.5-2.9 (m, 2 H); 3.5-3.8 (m, 2 H); 3.8 (s, split, 3 H); 5.38 (s,
1 H); 6.95-7.8 (mm, 12 H) MS (ES+): 439,11

Example 9:  2-[4-(4-Methoxyphenoxy)benzenesulfonyl]-1,2,3,4-
tetrahydroisoquinoline-1-N-hydroxycarboxamide

TH NMR: 2.68, 2.90, 3.50, 3.98 (4 m, 4 H); 3.8 (s, 3 H); 5.20 (s, 1 H);
6.90-7.25 (m, 10 H); 7.70 (d, 2 H); 11.0 (s, 1 H),
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description. The ethoxy compound is prepared starting from
4-phenoxyphenol. Firstly the ethyl ether is introduced by standard 25
processes of ether formation which are known to the skilled worker, via
triflate activation, and subsequently reaction to give the sulfonyl chloride
takes place in analogy to the above dascription. Sulfonamide formation
and preparation of the hydroxamic acid takes place likewise in analogy to

the above de8&Hficit B0 H&dhple 8:
2-[4-(4-Methoxyphenoxy)benzenesulfonyl]-1,2,3,4-

trah isoquinoline-=1-carboxyli id 'HNMR: 2.5-2, . ); 3.5-3.8
Ej”‘aﬁ‘ﬁ%ﬁ%@%@%‘ff“e&flﬂ??’ﬁ?g’g‘y‘&f"?‘%eé‘.é%%“?ﬁ?ﬁ%{'?é’ i s
ey IoisegHpriine sligadatisasifhenoxy)benzenesulfonyl]-1,2,3,4-
fetraiyrtroisoqinpling - ivhgdroxyEgreprarmice 2HAWMU2.683, 2.89, 8.507.9

ﬁﬁ@ﬁ&ﬁﬁ'@?ﬁg _(ng» £ go (s, 1 H)Mé-%;lsh%f’ (ModQh): 7.70 (d, 2

S (ES+)7'454.12 Example 1
2-[4-(4-Trifluorophenoxy)benzenesulfonyl]-1,2,3,4-
tehanyadcoisiogtin ofinaskcarberidie gerkEaHMNMRA2.45-2.9 (m, 2 H);

hBsAch (@8 13):00-48 (RaleD57/B1 - hib@With2di) a¥dladd - Wiight 20 to
ggs (ES+): 493.06 Phﬁrmacoklﬁgég measureﬁrjr]ents - %(‘ane al method In

G BLE 1560 1 P MAIE B ABIORICE WA G NP E iR O8RS 1dve
apigalereassEecorenesatedegsiiond arrieiyitiee mostanageuwsse Thesolved

ammwon&@rmigad%MMém@@faW)ha)sgkav[@g@eﬁ WeEhcentration
G T LT T
gni?ﬁ’é(l?.' |G RGPLRLE, @Ho%]%o?ﬁﬁ&ﬁ‘fé’é“é%d%%%ﬁﬁai’&ﬁ% previously
danpeadd segrarptelyipuniyeld dissoheahiségarat\simitzchaodsly (n-in-one
SO SR AL U e B 2T TS
(lEe ASIARRE ATV b7 P o e T LC-Ms
godenistandawbsetibeentéions Bsedadivideal fedois Weeeindiiatiyal results
sembinphtioriefue eigipse ke iberyertgeneastie fieede was
P el B R 2 R B e BAADRLC R SR RS 8509 ated using
the noncompartmental model (extravascular input).

Quantification took place by HPLC-MS-MS. An HPLC system from Agilent
(1100) was used, coupled to a PE-Sciex APl 4000 (triple quadruple mass
spectrometer). The column used was a ProdigyR 5 p ODS, flow rate
0.32 mi/mi, injected volumes 16 pl. Eluent: acetonitrile~0.002% ammonium
formate. Detection took place in MS/MS mode (multiple reaction
monitoring) focussed on Q1 and selective masses (fragment) filtration on
Q3.

Workup of the plasma samples beforehand took place as follows:
admixture of 25 pl of 60/40 acetonitrile/0.1% formate plus 25 i of internal
standard 5 pg/ml in the same solvent, plus 25 pi of blank plasma or sample
plasma, plus 200 ul of acetonitrile. Mixing for 5 min was followed by
centrifugation (3 min, 5000 g) and then pipetting of 200 pl into the
measurement vessels.

Pharmacological examples

Preparation and determination of the enzymatic activity of the catalytic
domain of human stromelysin (MMP-3) and of neutrophil collagenase
(MMP-8).
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the noncompartmental model (extravascular input). Quantification took
place by HPLC-MS-MS. An HPLC system from Agilent (1100) was used,
coupled to a PE-Sciex API 4000 (triple quadruple mass spectrometer).

The column used was a ProdigyR 5 p ODS, flow rate 25 0.32 ml/ml,
injected volumes 16 pl. Eluent: acetoniirile-0.002% ammonium formate.
Detection took place in MS/MS mode (multiple reaction monitoring)
fobassed oreQly o seltsotivel yaass€d kfradgmeat)diltratidrophit QBoNagekugse

SW@réa B';?ér@@f gh@a@d ﬁ@é’ﬂﬁ@éﬂ‘iﬁ agdolpvs: @@ﬁmmgf@ofm

%qu%g%amﬁg tri‘i{?g rmate plus 25 gﬁof Intern

T AU ciree i EaRi e
SI0BY200 iphipitersrftime aetxE o Boribalivgs ‘ralwvvé@wmﬁ@fugaﬂdﬁlth
(*B(min 0509039) agteetigin Dinstting BERQ0 plifdeniestmeamiestiion which

Yo S8l5: é%ﬁhaéWﬂﬁ@Hﬁ RERTRER Pé%%?@??a’%ea’\%fj%ﬂlﬂ@ 0 Htter

fe' enzyma iC activ alytlc human strom
@ﬁﬁhh@@) fa‘nbod#*r@fuﬁé’pﬁuﬁé@wﬁ@r{a IUHAOLE) meihd ﬁﬁﬁ%ﬁ?rﬁ@@fion
stroohelysintaivitP-3) armdohé udfo tiing Gnllageaﬂ@sett(MMPzﬁmrf@@mpareﬂas

%;ﬁ\fa‘@ n?%&fe\éée%{c% -JRIRERRISHY 33 (99X PRESS ey 11235).

ic activity or the effect of the enzg/me |nhlb|tor was mea

LG 26N A5 TS BPaa b S s Ao BT (R Coo
tvaffe}edeelimiatinyﬁsabfexmmmemm%aﬂdim@dnhé)éwzmmhﬁmmns

Yﬂ%@ﬁpmsfﬁ’%dgﬂ%%ﬁéﬂﬁﬁ%f @@@'@ﬁﬂ)@ﬁéo p|d0f a 3% Istrefngth
ous t (0):¢ ch contalne ol/ of the
S BT S Mo K D R S (SR e P AR B i)

e o ol and
@reaﬁfmad)asms@r@aaew Sktisisf@rimimeeuiidied GoRi]\(pldes Tigikd in

m&%ﬁmﬁh&m@mgﬁ 6o Hﬂtmtﬁ%aﬂi%ﬁ%%m

case to 50% inhibition of the.enzyme. Th eé) rsolutlon ained

BAILESGNY:C HEERhADRIE @EFH%HV)ZV%% OMABIA BFSRRIRICPYo!RSfBRINCd
ofN’methﬂlleeI/Bobﬁa{mQﬂﬂdtlQﬁ oohtaidcdbfi mmol/l of the fluorogenic

BiRSsAzRe-N,N"-bi Wﬁ%’tﬁﬁﬁ?&'ﬁ@ﬁiﬁﬁ&lﬂi %ﬂ%be@!@rothéd\@fﬁ’ 2EolcalA

%?rlﬂtrlgghceonn)} Iﬂeﬁj r?&p%'}&én? Ia—ArgeRﬂ ?Bachem Heidelberg,
Germany).

Determination of the enzymatic activity of the catalytic domain of human
collagenase-3 (MMP-13).

This protein was obtained as inactive proenzyme from INVITEK, Berlin,
(catalogue No. 30 100 803). Activation of the proenzyme:

2 parts by volume of proenzyme were incubated with 1 part by volume of
APMA solution at 37°C for 1.5 hours. The APMA solution was prepared
from a 10 mmol/l p-aminophenylmercuric acetate solution in 0.1 mmol/i
NaOH by dilution with 3 parts by volume of Tris/HCI buffer pH 7.5 (see
below). The pH was adjusted to between 7.0 and 7.5 by adding 1 mmol/i
HCI. After activation of the enzyme it was diluted with the Tris/HCI buffer to
a concentration of 1.67 pg/mi.

The enzymic activity was measured by incubating 10 pi of enzyme solution
with 10 pl of a 3% strength (v/v) buffered dimethyl sulfoxide solution
(reaction 1) for 15 minutes. The enzyme inhibitor activity was measured by
incubating 10 pl of enzyme solution with 10 pl of a 3% strength (v/v)
buffered dimethyl sulfoxide solution which contained the enzyme inhibitor
(reaction 2).
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solution 0.6 pg/ml of one of the enzyme domains prepared by the method

of Ye et al. The substrate solution contained | mmol/l of the fluorogenic
substrate (7-methoxycoumarin-4-yl)acetyl-Pro-Leu-Gly-Leu-3-(2',4' 20
dinitrophenyl)-L-2,3-diaminopropionyl-Ala-Arg-NH2 (Bachem, Heidelberg,
Germany). Determination of the enzyggatic activity of the catalytic domain

of human collagenase-3 (MMP-13). 25 This protein was obtained as
aeteezyroEnzyatidrorhdMVITERe Badia, ofcataictpr Nar80in0he0)se of

Agiivasipn qt/gar.e RIS A %@t‘ﬂynVQJP Mg qfiPrenzyne WERgth (vv)

ek S-SR o Wh fonfaffs” 0078 fimaik 'St e

pu&wr%@h&wlm@&me@@@ta@%mamm.13%0(1@0(@&@9&@ dAG8omm
eithissRarik by volume of Tris/HCI buffer pH 7.5 (see below). The pH was

{, ; H tivat
Eﬁ%ﬂ%ﬁ%"“ T e O e T SRR
iy ﬁ’éee mt@’é&fﬁﬁtfﬁlﬁé”ﬁ%gsﬁ?eﬁwwaﬁﬁtﬂﬁ@*N‘BPOPY the
ierhlvymagsfohmmm 35 with 10 pl of a 3% strength (v/v) buffered dimethyl

syHoNSB Pt egﬂg?ga]s)ef‘?ﬁ BRI RS TR U increase

activity was measure incubatin pi of enzyme solution with 10 p
'&I‘%éﬁ (ﬂ%/ﬁ%w @/\B rﬁﬁ‘ﬁg%ﬂ g I sulfoxide solution which

contained the enzyme inhibitor (reactlon 2). 31 The enzymic reaction
bbth iﬁg@e edsehoigetheti@vicand atitme chsehifitrravtiooh? iwasfotioseed for

r addi on of 1 of a 3% stren v/v ueous dimethyl sulfox
soll?tlclnrr]] W ncgﬁtgpns G578 r‘r(fm"fl)%{h F%hé’v %gbsgtrg?er%mﬁ Qeggencql% by

@l@é&ﬂ@é&@mﬁ(séetﬁaﬁa (@tﬁhkém@tg@ﬁﬁv%:mggmpcaﬁ@@h«zpmm

activity has been presented as increase in extinction/minute. The effect of

i mhiplpruRscAIeeras Busaiane égﬁ B%Lﬂw -
A U GTR L%?ﬁeeﬁw%%w B8rmany)

rease In ext nétlon/mlnute in reaction 1&‘ Elg%
theepoyicentsatidroof nﬂntmoed/mcﬁ?lsuwwssarwmreﬁmla mlanmmmf The

e AR cHrRaidatermines! grapbically BYePIRIERSGESc substrate
D o NS S RSP SRERDMSY8N S dinitrophenyl)-L-
2,3-diaminopropionyl-Ala-Arg-NH: (Bachem, Heidelberg, Germany).

Examples of MMP inhibitors which surprisingly have patticularly favorable
properties with the described side chain: only the alkyl side chain was
varied.

ST

Table 1: Matrix metalloproteinase inhibitions (IC50 in nM) of the
compounds
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15 The buffer solution contained 0.05% Brij (Sigma, Deisenhofen,
Germany) and 0.1 mol/l of Tris/HCI, 0.1 mol/l of NaCl, 0.01 mol/l of
CaCl2 (pH = 7.5). The enzyme solution contained 1.67 pg/ml of the
enzyme domain. The substrate solution contained 0.075 mmol/l of the
fluorogenic substrate 20 '
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960223 C

A571.5.C

2 COIE%OUI‘](

2 CE3

I;E ratlve

Is OEL{ 0.334
33

7 0.43 9 OMe

LR-50S g~ Sy

Table 2: Comparison of the PC data of the compound with the side chain of
the invention and the compound most similar thereto

Example| R22 Cmax (ug(mi) t1/2 (h) AUC (ug/mi*h)
3 OCF; 1.35 6.6 2.23
Comparative compounds
OEt 0.33 4.7 0.43
9 OMe 0.45 1.5 0.25
10 CF3 0.24 1.8 0.16

Me stands for methyl radical;
Cmax is the maximum plasma concentration reached at one of the
sampling times. AUC “area under the cuNe”, time course of the decrease
in concentration and Cmax determine the magnitude of the value.

Et stands for ethyl radical

The difference becomes particularly clear on comparison of the particularly

relevant area under the curve, AUC. This value is a factor of about 5 better

for the trifluoromethoxy compound of the invention than for the compound
with a methoxy side chain.
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5 Me stands for methyl radical; Et stands for ethyl radical Cmax is the
maximum plasma concentration reached at one of the sampling times.
AUC "area under the curve”, time cafrse of the decrease in concentration
and Cmax determine the magnitude of the value. 10 The difference
becomes particularly clear on comparison of the particularly relevant area
under the curve, AUC. This value is a factor of about 5 better for the
trifluoromethoxy compound of the invention than for the compound with a
(REHBRy side chain. 33 Claims 1. A compound of the formula 1 X A\S\ o
0 0 N~ (CH2)m (CH2)n (~) R3 5 R2 R1 and/or all sterecisomeric forms of

the CO”)PEHH%BLHE?JPWM&WQ/W mixtures of these forms in any ratio,

and/or a physiologically tolerated salt of the compound of the formula I,
where 10 X is-OH or-NH-OH, A is a radical of the formulall OF R4//0O
F in which R4 means the covalepf BQnd to the S atom of the formula I, 15
R1, R2 and R3 are identicgliﬁf\ﬂiffer and are independently of one
another 1) hydrogen atom, 2) -(C1=¢6)-alkyl in which alkyl is unsubstituted
or substituted once or tieg)by -(C3-CB)-gycloalkytir(C2-C4)-alkenylene,
-(C2-C6)-alkynyl, 20 -(C6-C14 ORBlet ring, 3) -C(0)-O-R8 in which
R8is 3)1) hydrogen atom, 32) -(C1#6)-alkyl in which alkyl is
unsubstituted or substituted once or twice by -(C3-C6)-cycloalkyl,
-(C2-C4)-alkenylene, ‘

and/or all stereoisomeric forms of the compound of the formula | and/or

mixtures of these forms in any ratio, and/or a physiclogically tolerated salt
of the compound of the formula I, where

X is -OH or ~NH-OH,

A is a radical of the formula (i

F
[ :] [ :l (1
R4 o)ﬁi:

in which R4 means the covalent bond to the S atom of the formula {1,
R1, R2 and R3 are identical or different and are independently of one
another

1) hydrogen atom,
2) -(C1-Cg)-alkyl in which alkyl is unsubstituted or substituted once or

twice by -(C3-Cg)-cycloatkyl, -(C2-Cy4)-alkenylene, -(Co-Cg)-alkynyl,
-(Cg-C14)-aryl or Het ring, |
3) ~C(O)}-0O-R8 in which R8 is

3)1)  hydrogen atom,

3)2) -(C4-Cg)-alkyl in which alky!l is unsubstituted or substituted
once or twice by -(C3-Cg)-cycloalkyl, -(Cp-Cygj-alkenylene,
~-(Co-Cg)-alkynyl, -(Cg-C14)-aryl, or Het ring or once to five
times by fluorine,

3)3) -{Cg-Cyg)-arylor

3)4) Hetring,

43 -0-R8 in which R8 has the abovementioned meaning,

AMENDED SHEET 13/04/2006
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25 -(C2-C6)-alkynyl, -(C6-C14)-aryl, or Het ring or once to five times by
fluorine, 3)3) -(C6-C14)-aryl or 3)4) Het ring, 4) -O-R8 in which R8 has
the abovementioned meaning, AMEMDED SHEET 13/04/2006 34 5)
-(C3-C6)-cycloalkyl, 6) -halogen, 7) -NO2 or 8) -CN, or 5 9) Rl and R2
form together with the carbon atoms to which they are bonded a
-(C6-C14)-aryl ring in which the ring is unsubstituted or substituted once

afytwice by, Gy 10) Rl apdiR2 form together with the carbon atoms to
W?]iCh th(gy areéljbo),r?ded 6?5-, 6- or 7-membered Het ring, where the ring is

10 unsuitetiaged. or substituted once by G, or 11) R1 and R2 form together
with the-bHPoratoms to which-they are bonded an indolyl in which the

ig olyl iEdN[sgpstituted or substituted once or twice by G, G is 1)

hydrogen atom, 15 2) halogen, 3) =0, 4) -(C1-C6)-alkyl in which alkyl is
Shsubstilitaabraifriiuiegedirve Wilic 6r trree MR, Ralgish they are
-(C3-Chrayisigatkyl CecR1aaparkeie e Witsh dbs-dikghia, Wesslestityigs) or

or Het Il (€6 -aryl. 6)3-Het ring, 7) -C(0)-O-R10 in which
R10 is a@&%\%&é%&j%ﬁﬁ@vh%% %)Fb tituted or

Jide ofthiBBHyX é@'-’@s‘)c-’é);%ﬂ%ﬂR’&l/%@l‘j?&q%q%%ﬂ[‘kéﬁ?@ﬁe%‘? SRS HhEY are
-(C2-Céealtigdyla-(E6-Giaparylmerifetigdg, it (CeaC 1) ergl dhe) tig s
fng,  unsubstituted or substituted once by G, or
11)  R1 and R2 form together with the carbon atoms to which they are
bonded an indolyl in which the indolyl is unsubstituted or substituted
once or twice by G,
Gis 1) hydrogen atom,
2) halogen,
3) =0,
4) -(C1-Cg)-alkyl in which alkyl is unsubstituted or substituted
once, twice or three times by halogen, -(C3-Cg)-cycloalkyl,
-(Co-Cy)-alkenylene, -(Cp-Cg)-alkynyl, -(Cg-C1g)-aryl or Het

rng,
5)  ~{Cp-Cqg)-amyl,
8)  Hetring, |

7) -C(0)-0-R10 in which R10 is
a) -{C4-Cg)-atkyl in which alkyl is unsubstituted or

substituted once or twice by -(C3-Cg)-cycloalkyl,
-(Co-Cy4)-alkenylene, -(Co-Cg)-alkynyl, -(Cg-C14)-aryl,

or Het ring,
b)  -(Ce-Cqg)-arylor
c) Het ring,

8) -C(8)-0-R10 in which R10 is as defined above,

9) -C{O)}-NH-R11 in which R11is
a) -(C4-Cg)alkyl in which alkyl is unsubstituted or

substituted once or twice by -(C3-Cg)-cycloalkyl,
-(Cg-Cq4)-aryl or Het ring, or
b)  -(Cg-Cqg)-arylor
C) Het ring,
AMENDED SHEET 13/04/2006
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30 8) C(S)-0O-R10 in which R10 is as defined above, 9) -C(O)-NH-R1 Iin
which R11 is a) -(C1-C6)-alkyl in which alkyl is unsubstituted or
substituted once or twice by -(C3-C8@)cycloalkyl, (C6-C14)-aryl or Het
ring, or 35 b) -(C6-C14)-aryl or c) Het ring, AMENDED SHEET
13/04/2006 35 10) -C(S)-NH-RI 1 in which R11 is as defined above, 11)
-O-R12 in which R12 is a) hydrogen atom, b) -(C1-C6)-alkyl in which alkyl
is unsubstituted or 5 substituted once, twice or three times by halogen,
-(C3-Ca)eycleaisy),NIC-R ChjralkanllEriel, C2-Célinatkyidye,

-(C6- CHIZ’Q aryj(g_rFHeLt W\Qh@h @@%14) aryl, d) Hetring, 10 e)
-C(0)-0O-R13in which R13 is e)1 (Cl C6)-alkyl in which alkyl is

unsubstituted O subQHIREPRAEBr twice by -(C3-C6)-cycloalkyl,
-(C2-C4)-alkeRYlene (fa2XGERrEM N, YEET 18y Br P@?Pﬂ'tﬁ% or

e)2) -(C6-Cl14)-aryl o83} Hed ribged) -tk CoR kB iBavhieR R 1Y isatogen,

defined above, g) -C(@ [ELbhich 18 N LirErlrsR)-alkybin.c
which alkyl is unsubst} )Tl'ed or O %gtltu gg; nc‘g?or twm% by 2-Ce)-

-(C3-C6)-cycloalkyl, & e\ Kkynyl,
-(C6-C14)-arytpr HetG@Ingmg)QWI(C6 C14) aryl or g)3) Het ring, or 25 h)
_C(S)-NH-Rléh'n Whi%&#%is as defined above, 12) -C(0)-R10 in which
e
O

R10 is as defined abov S(0O)p-R12 in_ which R12 is as defined
above, and p Bthe -C(O)-O-R13 inwhich R13s

e}t) -{Cq-Cg)-alkyl in which alkyl is unsubstituted or
substituted once or twice by -(C3-Cg)-cycloalkyl,
-(Co-Cy)-alkenylene, -{Co-Cg)-alkynyl,
-(Cg-Cq4)-aryl, or Hetring, or

- e)2) -~(Cg-Cqq)-aryl or
e)3) Hetring,
fy  -C(S)-0-R13 in which R13 is as defined above,

g) -C(0O)-NH-R14 in which R14 is
g)1) -(Cq-Cg)-alkyl in which alkyl is unsubstituted or

substituted once or twice by -(C3-Cg}-cycloalkyl,
-(C»-Cyq)-alkenylene, -(Cp-Cg)-alkynyl,
-(Cg-C14)-aryl or Het ring, or
g)2) -(Cg-Cig)arylor
g)3) Hetring, or
h}) | -C(8)-NH-R14 in which R14 is as defined above,
12)  -C(O)-R10 in which R10 is as defined above,
13)  -8(0)p-R12 in which R12 is as defined above, and p is the
integers zero, 1 or 2,
14)  -NOg,
15)  -CN,
16)  -N{R15)}-R12 in which R15 is
16}1) hydrogen atom,
16)2) -(Cq-Cg)-alkyl or
16)3) —S02-(C4-Cg)-alkyl in which atkyl is unsubstituted or
substituted once or twice by ~(C3-Cg)-cycloalkyl, -(Co-

AMENDED SHEET ' 13/04/2006
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integers zero, | or 2, 14) -NO2, 30 15) -CN, 16) -N(R15)-R12 in which
R15is 16)1) hydrogen atom, 16)2) -(C1-C6)-alkyl or 16)3)
-S02-(C1-C6)-alkyl in which alkyl is smsubstituted or 35 substituted once

or twice by -(C3-C6)-cycloalkyl, -(C2- AMENDED SHEET 13/04/2006 36
C4)-alkenylene, -(C2-C6)-alkynyl, -(C6-C14)-aryl or Het ring, and R12 is

as defined above, or 17) -S02-N(R12)-R16 in which R12 is as defined
above, and in which R16 is 5 17)1) hydrogen atom, 17)2) -(C1-C6)-alkyl

in which alkyl is uns@zﬁﬂ&ﬂtedy&embé@@ﬂ@@baﬁ@@yltw(ifi@@ﬁ4 -aryl or Het

-(C3-C6)- cycloalkyl i 8&63\%]
-(C6- Iiﬂ}aryl §)2:§ = n Whic R8 has
above tlong ﬂ] in'w |Ch°’|5’§ﬁa ﬂ%’ aoove and in
abovementloméﬁomé?a‘rﬁnlg or 17)5) -(C3-C6)-cycloalkyl, and 15 m and n

are |dent|cal @Je ’%%@rgcé%z numbers zero, 1, 2 or 3, with the
proviso that t rzgﬂ nt ero, 20r3

compound of ormulta ika?ﬂggj ma(/:@l:?ln 1, élMlerti)gX{J%?‘ng—?tltutexj or
or-NH-OH, 20 A is aSHRBEESHhORGANLPS 1| BERNAR2-1renGeystrdpalkyl,

with the carbon atora&lie-@h)edikbaylare boiiGedCg)-alBPHC LT @hunearyl
in which aryl is a radlc I from the series phenyl, naphthyl, 1-naphthyl,

2-naphthyl, anthryl or't and IS unsubstituted or substituted once

or twice by G18135 5%03 OaRar PmeRipBrdddHdtamd s withstyerseritigned

a radical from the sefiggingn, imidazole, isoxazole, oxazole, pyrazine,
pyrazole, py”ldﬁ}é ”ed’ﬁé"ﬂewRY6WW§“ﬁa§‘&%éOEGDSOQH%%%oaH%Enmg,

or
17)5) -(Cx-Cg-cycloalkyl, and
m and n are identical or different and are the numbers zero, 1, 2 or 3, with
the proviso that the total of m and n amounts to zero, 1, 2 or 3.

2. A compound of the formula | as claimed in claim 1, where

X  is-OHor-NH-OH,

Ais a radical of the formula i1,

R1 and R2 form together with the carbon atoms to which they are bonded

a) a -(Cg-C14)-aryl ring in which aryl is a radical from the series phenyi,
naphthyl, 1-naphthyl, 2-naphthyl, anthryl or fluorenyl, and s
unsubstituted or substituted once or twice by G, or

b) a 5-, 6- or 7-membered Het ring in which Het ring is a radical from
fhe series furan, imidazole, isoxazole, oxazole, pyrazine, pyrazole,
pyridazine, pyridine, pyrimidine, thiazole or thiophene, and is
unsubstituted or substituted once or twice by G, or

c) an indolyl in which the indolyl is unsubstituted or substituted once or
twice by G,

Gis 1) hydrogen atom,
2) fluorine, chiorine, bromine or iodine,
3) =0,
4y - -(Cq-Cg)-alkyl in which alky! is unsubstituted or substituted
once, twice or three times by halogen, -(C3-Cg)-cycloalkyl, -(Co-Cg)-
alkynyl, -(Cg-C14)-aryl, in which aryl is phenyl or naphthyl, or Het

AMENDED SHEET 13/04/2006
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unsubstituted or substituted once or twice by G, or c¢) an indolyl in which

the indolyl is unsubstituted or substituted once or 30 twice by G, G is 1)
hydrogen atom, 2) fluorine, chlorinezbromine or iodine, 3) =0, 4)
(C1-Ce6)-alkyl in which alkyl is unsubstituted or substituted 35 once, twice
or three times by halogen, -(C3-C6)-cycloalkyl, -(C2-C6)- alkynyl,
-(C6-C14)-aryl, in which aryl is phenyl or naphthyl, or Het AMENDED
SHEET 13/04/2006 37 ring in which the Het ring is a radical from the
series agitdinylwarapinyd aratidingiazdidiylchensmidazabyles acridinyl,
ben2|m|dazor;(y%j benz%JranyI beanothlofEran | b nz Ihl(])pkbena/z ‘mida

‘azit] R !
benzoxazoR/ enz%ﬁlazo I, bénztria enzte razolyt, ben2|soxazoI7'? i

5 benz|§6ﬂfﬁ§f‘é‘l§ﬁﬂarb%@@ﬁﬂfmamf@ﬂbﬁaz&?ﬂ%%%@wﬂ&j’u|n@ﬁﬁlmamfy
qumollrb'énéhh@lmqllzmybmnmml qunmdt@mhcﬂwomaﬂahzzsoxazolyf

chrom , of

dlbenz(?)lgtI |op%H%r$),/%hﬂl urar{15[ 3%3-—! r%%f?y rofu agr%?ﬁ é{d‘nﬁﬁl %L*lnazollmy[
dioxoly/JéHoR rﬁlﬂ@H'fpbzmim.agmwatj%w CHOHFHS RN, © hromanyl,
imidazatidiosi cimyidaz otinyiclimytiaz o cinHpd ezmlyh ofimidinyIdindnlinfoys nyi,
indolyl, cﬁb‘e’r’?ﬁ’é’ﬂbﬂo zofuranyl ISQAarBATN| §°3n9 ?&Mhydrofuranyl

2 iso LB ”‘“"%f i e a%pe?iﬁa‘ioéﬁﬂﬁw %4" iy rars

morphd‘hﬁ?lzaméhthymdﬂ?miiﬂimﬂctahym@winoIFﬁyﬁ@&dﬁiazdlw indazolyl,

1,2,3-oxastarglyl, 1RdoiRxagiazolyigdid,5- owqmm; 1,3, 4senadizrabdnyl,

OvaO|IdInXh oxazol l, cl)Sxa%alldl )éll O)fé)é?r'r%lalnrY %}g%giﬁgﬂﬁ}& isoquinolinyl

phenanﬁmdln nanthroli ’nenazm o
phenox@tﬁﬂﬁwlq#m}azmwt ﬁ’tﬁ@!ﬁﬁw&/l é aﬁv@m@éndmymhzazoiyh

pteridinig:28-plyly gt yapeinyih oy oyt mitogl ahdimpbofiyaz abimylthyridinyt,
pyrazo'éfbta‘?%&ﬂ??@@)%bﬂ@i\ﬂgpxazé’!%éld@%@?'m'da}zﬁ’lgdoy%ﬂ?ﬁjé]}m zolyly 5 4.

pyridothioph dinyl, pyrid rimid yriolidin yrrofinyl,
2H-pyrfofFE BBy, te1tr ﬁﬁg\%\?ﬁv tetrét’é 528577l oxazohdinyl
tetrahydmmbd)hnykaemmwifopymhhm [aBivh1, D Brthidtazinybhhe 22828 dinyl,

thiadiazg|yh dndoiiigdiazine dimginiadigrgybidid-Arniadiagedploxathiinyi,

phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl, pteridinyl,
purynyl, pyranyl, pyrazinyl, pyroazolidinyi, pyrazolinyl, pyrazolyl,
pyridazinyl,  pryidooxazolyl, pyridoimidazolyl,  pyridothiazolyl,
pyridothiophenyl, pyridinyi, pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolinyi,
2H-pyrroiyl,  pyrrolyl, tetrahydrofuranyl, tetrahydroisoquinolinyl,
tetrahydroquinolinyl, tetrahydropyridinyl, 6H-1,2,5-thiadazinyl, 1,2,3-
thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazoly,
thianthrenyl, thiazolyl, thienyl, thienothiazolyl, thienooxazolyl,
thienoimidazolyl, thiomorpholinyl, thiophenyl, triazinyl, 1,2,3-triazolyt,
1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl and
xanthenyl,
5) -(Cg-C14)-aryl in which aryl is phenyl or naphthyl,
6) Het ring in which Het is as defined ébove,
7) -C(O}-0O-R10 in which R10 is
a) -(Cq-Cg)-alkyl in which alkyl is unsubstituted or
substituted once or twice by -(C3z-Cg)-cycloalkyl,
-(Co-Cgl-alkynyl, -(Cg-Cq4)-aryl, or Het ring, in which
aryl is phenyl or naphthyl, and Het is as defined above,
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thianthrenyl, thiazolyl, thienyl, thienothiazolyl, thienooxazolyl,
thienoimidazolyl, thiomorpholinyl, thiophenyl, triaziyl, 1,2,3-triazolyl,
1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-t8&zolyl, 1,3,4-triazolyl and xanthenyl,
30 5) -(C6-C14)-aryl in which aryl is phenyl or naphthyl, 6) Het ring in
which Het is as defined above, 7) -C(0O)-O-R10 in which RIO is a)
-(C1-C6)-alkyl in which alkyl is unsubstituted or substituted once or twice
by -(C3-C6)-cycloalkyl, 35 -(C2-C6)-alkynyl, -(C6-C14)-aryl, or Het ring, in
which aryl is henyl dﬂgimmyﬁrahmME@Méﬁr@ﬁabb&enMﬁMiDED

SHEET 13/04/2006 13—18@’[ g m G 1491 ,a{g lll’a]\é\flgll @Bgél%@ nyI or
efine

naphth I or C) Het r|n hich Het'is as ove C(S) -O-R10
in wh| JR101 éﬁs)d&f é@ woebich gy LB iopndeRnadRiien R11 is 5 a)
-(C1-Ce)-alkyldn@uhicH-alkyl is whathpStitdted or substituted once or twice
by -(C3-C6)-cyrloalkyls ( rafid)-anyl avflehringkin whichmsybisthery! or

or naphthyl, and He;%@ogau e phovey onC eI A WGh

aryl is phenyl or nap et ring in which

above, 10) -C(S)- Nwiﬁmqnwfﬁéw F@ilH@ta@%ﬁHedvam@wiﬁ @lﬁfm’ or
in which R12 is a) hyciogen atarm, Ber (6 b harmikd dhwhichalkyl is
unsubstltutedoc?r 15 %@%ﬁdﬁ@]qﬁ WCI:%HC wg]rse%]glmtprydﬁjgm or

-(C3-C6)-cycloalkyl, S& 14)-aryl or’Het ring, in"which
aryl is phenyl®@r naphgiyiirana weicisHstdefsedaibedkabpyeees-C14)-aryl

in whicfogryl l@pssawhqwaﬁmmﬂcrzwi ke singdnyhigholist is as
define i OVey CZ‘(O)W(P“(I}‘l%J1 WhICh R13is e)1) -(C1-C6)-alkyl in
which alkyl is" unsu stitufed or subStituted once or twice by
-(C3-C6)-cychalkyl, hydrogen atom,
b) -(C4-Cg)-alkyl in which alkyl is unsubstituted or

substituted once, itwice or three times by halogen,
-(C3-Cg)-cycloalkyl, -(Co-Cg)-alkynyl, -(Cg-Cq4)-aryl
or Het ring, in which aryl is phenyl or naphthyl, and Het
is as defined above,

C) ~(Cg-C14)-ary! in which aryl is phenyl or naphthyl,

d) Het ring in which Het is as defined above,

e) -C(0)-0-R13 in which R13 is
e)1) -~(Cq-Cg)-alkyl in which alkyl is unsubstituted or

substituted once or twice by ~(C3-Cg)-cycloalkyl,
~(Co-Cg)-alkynyl, -(Cg-C14)-aryl or Het ring, in
which aryl is phenyl or naphthyl, and Het is as
defined above, :
e)2) ~(Cg-Cqgq)-aryl in which aryl is phenyl or
naphthyl, or
e}3) Hetring in which Het is as defined above,
f) -C(8)-0-R13 in which R13 is as defined above,
g} -C(O)-NH-R14 in which R14 is
g)1) -(C4-Cg)-alkyl in which alkyl is unsubstituted or
substituted once or twice by -(Cg-Cg)-cycloalkyl,
~(Co-Cg)-alkynyl, -(Cg-Cq4)-aryl or Het ring, in
which aryl is phenyl or naphthyl, and Het is as
defined above,
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-(C2-C6)-alkynyl, -(C6-C14)-aryl or Het ring, in 25 which aryl is phenyl or
naphthyl, and Het is as defined above, €)2) -(C6-C14)-aryl in which aryl is
phenyl or naphthyl, or €)3) Het ring3a which Het is as defined above, 30
f) -C(S)-0O-R13 in which R13 is as defined above, g)-C(O)-NH-R14 in
which R14 is g)1) -(C1-C6)-alkyl in which alkyl is unsubstituted or
substituted once or twice by -(C3-C6)-cycloalkyl, -(C2-C6)-alkynyl,
-(C6-C14)-aryl or Het ring, in 35 which aryl is phenyl or naphthyl, and Het
is as defined abovegfYIENDERCSH R 304/200813%0)2)is  phenyl  or
-(C6-C14)-aryl in which aryl Ispﬂnﬁ yl ar naphthyl, or g)3) Het ring in
which Het is as defined above ¥| S -NH-R14 in which R14 is as
defined above, 5 12ﬂ)éko)mformgﬂﬁ| thﬂ.@’fd% aefiap RO VEZPr
-S(O)p- R12 lmwhlchweﬁ)masfaeaned«mweme risdbénintegerszero,

1lor 2 ﬁzjrgd' cl;\,%h R15is 16)1)
hydrog&?g ato 3\7% s&; ed once or g;ylaﬁq %hthe

alkyl is Urisubs ut or sl |ce

-(C2-C6)- 15 alkypyts-t€63ClL4)y-aryl or Het ring, in WhICh aryI IS phenyl or
naphthyland-Netis as defined above, and R12 is as defined above, or
17) -SQ %N(R R16 in which R12 is as defined above, and in which
R16 |s§ )17)1 y ogen atom, 17)2) -(C1-C6)-alkyl in which alkyl is
unsubstited-bK BIBSHRt8dN which R15 is

16)1) hydrogen atom,

16)2) -(Cq1-Cg)-alkyl or

16)3) —S02-(C1-Cg)-alkyl in which alkyl is unsubstituted or
substituted once or twice by -(C3-Cg)-cycloalkyl, ~(C2-Cg)-
atkynyl, -(Cg-C14)-aryl or Het ring, in which aryl is phenyl or
naphthyl, and Het is as defined above, and R12 is as defined
above, or

17)  -802-N(R12)-R16 in which R12 is as defined above, and in
which R16 is

17}1) hydrogen atom,
17)2) -(C1-Cg)-alkyl in which alkyl is unsubstituted or substituted

once or twice by -(C3-Cg)-cycloalkyl, -(Cp-Cg)alkynyl,
-(Cg-C14)-aryl or Het ring, in which aryl is phenyl or naphthyl,
and Het is as defined above,
17)3) -C(0O)-0-R8 in which R8 has the abovementioned meaning,
17)4) -0-R8 in which R8 has the abovementioned meaning, or
17)5) -(C3-Cg)-cycloalkyl, and
m is the number 1 or 2, and n is the number zero,
m is the number 1, and n is the number two, or
m and n are identical and each is the number 1.

3. A compound Of.th@ formula | as claimed in claims 1 or 2, where
X is -OH or -NH-OH,

~ Ais aradical of the formula i,

m is the number 1 and n is the number two, or
m and n are identical and each is the number 1, and
AMENDED SHEET 13/04/2006
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once or twice by -(C3-C6)-cycloalkyl, -(C2-C6)-alkynyl, (C6-C14)-aryl or
Het ring, in which aryl is phenyl or naphthyl, and Het is as defined above,
25 17)3) -C(0)-0-R8 in which R8 ha®the abovementioned meaning,
17)4) -O-R8 in which R8 has the abovementioned meaning, or 17)5)
-(C3-C6)-cycloalkyl, and m is the number 1 or 2, and n is the number zero,
m is the number 1, and n is the number two, or 30 m and n are identical
and each is the number 1. 3. A compound of the formula | as claimed in

;@'f@ﬁ& Q% %%@gﬁm AR ﬁe-%'g#b%h' %ﬁé{@%ﬁ%ﬁﬁ@@ %@%%&ﬂed a

m is the nu and n is the number two, or m and n are identical
AR iStRWMARBERRY'and AMENDED SHEET 13/04/2006 40 R1 and
R2 form together with the carbon atoms to which they are bonded a

Rhenyl ar &%‘rﬁ%’f?&’\%@f%ﬁaﬂ% formGRMPRLNYaHibe fgr@H@é@%@%”?ﬁgimS 1

ims 1 5 to 3, which is the compoun

Qne or more ¢
iﬁ%—(ﬂ%}ﬁl{'ﬁré e‘fﬁ@@%lﬁ'é%oxy)benzenesuIfonyl]-1,2,3,4-tetrahydro-
igeldu(thtriiliecrohyethoxypheroranhargsvsyonyl]-1,2,3,4-tetrahydro-
tribeeradpiboxyphengsansnzenralifonylloctahydrofuro[3,2-c]pyridine- 10
As-_ig[%gxylic acid or 5-[4-(4-

trifiuo omethoxyphenoxy)benzenesuIfonyléoctahydrofuro 3,2-c]pyridine-
ArifepRareihrapsianidee 1san es Wietxde gt dipidrl e dBMstnad
of -thetionylidatidsoelaimed in one or more of claims 1 to 4, which

QOQEQ j{s_es a) converting a compound of the formula lll O ~~~ (lll) R5/

) 20 in which R5 is hydrogen atom, NH2, Li, Mg. SH, S-CHS3, C|, Br, |
dridyoromethoxyphenoxy) enzenesulfonyljoctahydrofuro[3,2-clpyridine~

4-(N-hydroxy)carboxamide.

5. A process for preparing the compound of the formula | as claimed in
one or more of claims 1 to 4, which comprises
a) converting a compound of the formula i

| 0 -
: (1
R5 OJ?':

in which R5 is hydrogen atom, NH», Li, Mg. SH, S-CHg, Cl, Br, | or Si-
(CHz)3,
into a compound of the formula 1V,

© F
9;\8/©/ ©\O/RF (V)
et £
Cl \O

and reacting with a compound of the formula V,

R2 (GHR)m
0
R 1 V)
R3 {CH,)n 0—Re
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(CH3)3, into a compound of the formula IV, O F1 (IV) ~a/OFFis CI

Q 25 and reacting with a compound of the formula V, R2 (CH)m N O (V)
R1 R3 (CH2)n O-Re AMENDED SHISET 13/04/2006 41 in which R1, R2,
R3, m and n are as defined in formula I, and Re is a hydrogen atom or-an
ester protective group, in the presence of a base or after silylation with a

suitable silylating agent to give a compound of the formula VI, 50\ F R2
(CH2)~S.O'F NO Rl O-Re (VI) R3 (CH2)n in which Rd, R2, R3, m and

(h%?o%q@ff”??za %Qjorp)cd%t% ‘E?e?ﬁwé’@‘%lﬁfai%ﬁnu%s‘iere{ﬁé‘cﬁ@glé a

compound of formula VI prepared as in a) with an alkali metal

HVHFB%'& ATBR FUETIES RASGYE BBHPand subsequent acid treatment
to Hieeptes coospoiun thad ehe Eitemuddy|abe residhing sdtd idstel Pytingpapent to

q@l& RIBSRA GG SHehafRyRinachloric acid to give the carboxylic acid of
e formula VII, 15 F

(V1

in which R1, R2, R3, m and n are as defined above, and

b) in the case where Re = ester reacting a compound of the formula VI
prepared as in a) with an alkali metal hydroxide solution such as NaOH or
LiOH and subsequent acid treatment fo give the compound of the formula |,
or reacting said ester by treatment with mineral acid such as hydrochloric
acid to give the carboxylic acid of the formula VII,

and subsequently converting the [atter into the hydroxamic acid in which X
is NH-OH, of the formula |,

C) fractionating a compound of the formula | which has been prepared
by process a) or b) and which, because of its chemical structure, occurs in
enantiomeric forms into the pure enantiomers by salt formation with
enantiopure acids or bases, chromatography on chirai stationary phases or
derivatization using chiral enantiopure compounds such as amino acids,
separétion of the diastereomers obtained in this way, and elimination of the
chiral auxiliary groups, or
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\ 0 aO~~F R2 C\z)m \\I N-SQO F RIO (VII) R3 (CH2)n OH and
subsequently converting the latter into the hydroxamic acid in which X is
NH-OH, of the formula I, 20 c) fracti@pating a compound of the formula |
which has been prepared by process a) or b) and which, because of its
chemical structure, occurs in enantiomeric forms into the pure
enantiomers by salt formation with enantiopure acids or bases,
chromatography on chiral stationary phases or 25 derivatization using

chiral epaRtiPNUFR-EANPPENGS SHERIAS HNINR:A%Kis $8PARHRKHORE peen
diastereomers obtainéd |n this way, and eliminatjon of the chiral auxmg%
Bt eh 0 i€ or

SR =6 MVRERASETS S A750682 Y either Ro Rt iRe?C
dernjsogirey: p$ thve foresel:t.| cohickriieg badn prepatedibgliyboesstsisads.
c) in free form or, in the case where acidic or basic groups are present,
nverting it into physjglogically tolerated salts. 5 6. A compound of the
formula I%Woﬁ%qyé%%gim%ﬁ{ich R5 is hydrogen atom, Li, Mg,
S-CH3, CI, Br, I, Si-(CH3)3, S02-ClI, S02-Br, S02-Y, in which Y is a
radical which can easily be eliminated, such as an active ester O-Ry,

where Ry is orthg:- or. para-pitrophenyl, 2,4- dinitrophenyl, or
pentafluorop or Y is! c rocyci:e such as,15 imidazole,
benzimé%% ote. Qebenzotriazole; in Jm'l;hfgase t@]é)linkage takes place via

the nitrogen of the heterocycle. 7. A prgcess for preparing the compound
of the formula Il as claimed in claim 6, which comprises 20 a) converting
the compound of the formula VIII O C (VIII) fIOF

in which R5 is hydrogen atom, Li, Mg, S-CHg, CI, Br, |, Si-(CH3)3, SO2-Cl,
S092-Br, SOp-Y, in which Y is a radical which can easily be eliminated,
such as an active ester O-Ry, where Ry is ortho- or para-nitrophenyl, 2,4-

dinitrophenyl, or pentafluorophenyl, or Y is a heterocycle such as
imidazole, benzimidazole or benzotriazole, in which case the linkage takes
place via the nitrogen of the heterocycle.

7. A process for preparing the compound of the formula 1l as claimed
in claim 6, which comprises
a) converting the compound of the formula Vil

O
F
(VI
s @O/&

by reaction with chlorosuifonic acid info the corresponding aryisulfonic acid
or, on use of an excess of chiorosulfonic acid, directly into the arylsulfonyl
chloride, or

b) converting the compound of the formula 1X,

L
_ F

(1X)
Haiogen ‘ O/%F
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C ondroly5|s after joint trauma or prolonged joint imm

F by reaction with chlorosulfonic acid into the corresponding arylsulfonic
acid or, on use of an excess of chlorosulfonic acid, directly into the
arylsulfonyl 25 chloride, or b) conversing the compound of the formula IX,
0 I (Ix) Halogen I f O F F AMENDED SHEET 13/04/2006 43 in which
halogen is Cl, Br or I, with alkyllithium such as n-BuLi into the lithiated
aryls and subsequently converting the latter where appropriate by
reaction with SO03-amine adducts such as trimethylamine into the

If edic t which h ti
CBNLIe S AU RRR QR Lo B8 [T a8 e Aed Vb B0 the
hitoratet ckainssantb s hegeusativide avsnanm dbeustt ywikeblepandpriate by
phgsitogically td€igtadicarrieddditivewsrid/aottismadtiyeEsubstaimies the

nts. 10.9. The use of the compound of the formula | as claimed
%gg?lgesé(r?@é? L%?Qllr%g (i(fo 4 for producing a medicament for the

selective prophylaxis and therapy of all disorders in the progression of
Which ah enbdhzedeattivitcal mesalloprefeiatises arsipndIvgdasueagls one

%%ﬂ%ﬁﬁ"%ﬂoc'ﬁ‘é lf'ér%‘a%ﬁédia@ss%%]rﬁéﬁﬁ%ﬁ@@rs?ﬁ%ﬁ?%dé‘l ?fx‘?§1 to 4

zation

HReRdals BiPatelRPHTAESUHFAGAnTedE s fineialRgtallye folerated
daordersastitheasrebliageneseastivecsiooientat essandieesciparmid-healing
disturbances and chronic disorders of the locomotor system such as

[ flam oIo ica aboI| related te and

oo T g S R b AR Brgemer more
@fe@é@ml%,rﬂ\ @ tﬂaé‘qrexamwm @d@@di@ﬁmamtef@w@@mhmeswméaxis
ghwetﬁ@aweaf cflinfprmations, ganceisgridsenmetagtasis, Sacegktmnced

S AR MRS Rl e IR TN S
dtsorders such as ostecarthroses, spondyloses, chondrelysis after joint
trauma or prolonged joint immobilization after meniscus or patellar injuries
or ligament tears or connective tissue disorders such as coliagenoses,
periodontal disorders, wound-healing disturbances and chronic disorders of
the locomotor system such as inflammatory, immunologicalily or
metabolism-related acute and chronic arthritides, arthropathies, myalgias
and disturbances of bone metabofism or the treatment of ulceration,
atherosclerosis and stenoses or the treatment of inflammations, cancers,
tumor metastasis, cachexia, anorexia, heart failure and septic shock, or the
prophylaxis of myocardial and cerebral infarctions.
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