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W2006/ 002764 1 PCT/ EP2005/ 006416 DESCRI PTI ON
4-Tri fl uor onet hoxyphenoxybenzol - 4" -sul foni ¢ aci ds,
nethod for the production and use thereof in

iLcaments_5 The invention relates to novel
dW@@@@WO@%N@ﬁ 4-trifl uor ometlhoxyphenoxy-POEMFH56 16
as 4-trifluoronet hoxyphenoxybenzene-4'-sul fonic acid,
t jve sul fonyl chloride, derivatives such as
sEﬁ#%ﬁgﬁﬁgégi and processes for their preparation and
use thereof as nedi canents. 10 Pharnmacol ogically
agt eque ed of pone o
griBoRiE BREAE e A S uEr TRAREY §eROd “for  the
uh@ﬁhGﬁ@medd¢ﬁebmm¢ofemﬂedmahuné$ocycles A particul ar
spatial arrangenent is necessary for exercising the
bi ol ogi cal activit In addition, there is a whole
sEhe daventiony relates éﬁ npeelederivaivegt ol értriflueremetheryphenoxy-
| Béresenet basts awimmam@tmyﬁhéﬁo b@nﬁgh@a -Blifdrié tatid, the

Possi bl e e nt eractions aromat| c
PSP A TEBN ot deraiNam LUy B3 Grdlonamides, and

- i proeessxd fontheinpreparationosel usd tHepedf smedioantdritonal
groups are responsi ble in particular for the latter.

These are often "attached" to the abovenentioned ring
sykarsacolagioallyeactivehsulbitahces ast fmmUantly wompdsedoafl gne or

%Sr@ﬁﬁﬁ%gst\@msc FrHEdE imd¢ b%asta’éﬁr{/ ke ope ?a?th%a‘f?d carbacycles or

subst ance are to as pote
MR ORYEgEsA EA@ﬁBFW@F spaiiRlr aEangeeRials nanespanafor spessising

haerbad?g@aleﬁtlm?t Iﬁda({ditlém%élt%sfs a Mot@sé?ﬁesscﬂﬁ‘[]rth@r Hifferent
orption, distributi.on nd _exc e
L8N, Floolind: ingtectSts R RepEmLE 5 DS attnity.

R ssihié eexamaplpar aiec pi-pi linteraxdipassob laeorﬁeﬂc Zﬁstems between

rBfe?ﬁ ?H?%Jbifbrbﬁlﬁ?cvlh?éragqjoﬁéqt%ﬁ %ﬁ%oeg Eéa[?CtLJcH - \I/Z?lpg?ona!
(Qﬁ@'épf‘ag%fen fe$ﬁ>¢f§!f§95ﬂbml’tl¢w{el‘ rfopathei datferr Thesspearei eften

?Qﬁaéh&b@ttboﬂ@' a%@ﬁén%@ﬁn%%#é&ﬁg HB‘W&%Prme bio\ical

n .man cases . not PosS ti's actorll
OFVDI 1t 6705 o SRBPECRBIAN 1455 b6 PaSATH by aciie substances
MW@m @@@h@ e @bv@lbp@@féss Qété?ft[at hﬁ—,tﬁ:ﬁcﬂ'ggg'ﬂés ArfthétinYpGHant
Vv on e :
ol a8 it BT ereR At inB pashrt Fa bt sesn in the

tabeozptlea distrithdiob| oletghoimm acatjlemcgetlorPafr thecadtive substance.
OtE bl BERSOTE, WP ColiEBle, R iRl Sre3pBaRBiE for
diffasences Bbehﬁszr &f t%eamolechws inftbis aneaniyl jpist the samenyay
RS fr AAkf bi%ﬁﬂ;tlcal chant SOrfbeagéﬁfnptrl@ngy%Eﬁ{sr 'tmé{r Bé\'tlcular

equal, to |spos|t|on excre
FFﬂ%eF“?% and TpaFfanal )0 S1ay be fiawolved. daewayarudt i l@rl@ many

vhbds Inbafpbgsllbteﬁ saﬁ%fé@t@hty &5 chftelRes Wilh, Fof @B&Q!ﬁﬂﬂ’é epér%uiar
een found, risin

Bﬁ%‘%‘l&@ IGAl I&rﬁpgaﬁgrq%ﬁbese groups, ot onllyjrraip sugges%vz) pregrctlon

is to date possible by methods of computational chemistry, in contrast to
the area of the biological 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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2 radicals of the invention have distinctly better
phar macoki netic properties than very closely rel ated
compounds whi ch have sinple al kyl ether or alkyl
fluoride side -chains. Inproved pharmacokinetic
properties nean in this condection that there are
obsgerved . to he bot h hi her maxi mal |y achievable 5°

%ﬁ @J@? '%H@ distinety WH@P/ PhafmaGRidRaTict prepegties
b‘Ehaeif\veJ'y alosiehf l‘alaed&:olnﬁ;bmmdsaﬂkﬁ&h Ma@@%lmﬁlpaf@{(ﬂl eﬁhérad&r alkyl
0 or nd_exgr.etion
C TRy shle, Sl Rl B it Branerio dnedtomn this
weoreclion thaifthere are besdryad do be bdh |hvgheswhex>t|md§esacbledable
mﬁlh?ﬁa""i’é@e[ﬁlré?ﬂna{?%gef FQP!VE? TRE LS %tlﬂ%é‘l‘? lgl dnfluence

vention are nov

sthws tal{@ plape magaltt@utaﬁ@noahaog@tmh metgbalisnt end cexataﬂ@sl
TAﬁtrféogmﬁ@ B, %r éﬁﬁnpl@Vﬁm LQfbriaRild b8 of TR iﬁVSHﬂcYH dhlok are

s 14 Bcfune) i sdSiat sh N Simrapoed o o
tb yreeiouklyt Urknomresilionyl ciipfities ofihd lnté@l?tnﬁgéﬂecmﬁj\? OITherame
e W de escri be or
éé% I'S’“8 t%ﬁé@g%@)@ﬁﬁ@%@lﬁﬁ%ggd tetrahgdrm soqui nol i ne
der| vatives, and V\p 03/ 016248 descri bes further
ke Lartkias Al AVEHKY bl s ErHE S Wiy, F85 Bxamle,
@%%W@@UQPFP’(?IP?SBiﬂhlh@myaz([\ﬁﬂ%.fr@nyanw comprise sude chains
Sd:miléptcﬁﬂf&wpé GFOthBBINQéNHidHE (GRITE Amad Wbaﬁh:%!d‘robl@}hlﬂ: basic

AcRises grEaridely GlascBbas EBF (SxapmientveohHendd secsaribes
ftetraiydroispquinetiee XterKatises, Cehd rARHOGH) 1 624i8s dasdribdisc lrther

mula Il (I1) R4 aao--~FF in which R4
%&%@%Yﬁggcoval ent bond to the S atomof the fornul a

I, 30 Rl, R and R3 are identical or different and are

ITHEROSWIH therdibrd RftatedR N Imddurdy ¥ 1RESERIIAT 3

A
\ 0?2
O/’S\ X
)V
(CH,)m (CH,)n 0
R3
R2 R1

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 |, where

X is -OH or —-NH-OH,

A is a radical of the formula ||

o*

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

1) hydrogen atom,
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2) -(C1-C6)-alkyl in which alkyl is unsubstituted or
substituted once or twi ce by -(C3-C6)-cycl oal kyl,
-(C2-C4) - al kenyl ene, (C2-0C6)-al kynyl, -(C6-Cl14)-aryl
or Het ring, 3) -C(O-0OR8 in which R8|s 5 3)1)
hydrogen atom 3)2) -(Cl- CG) 3al kyl in which alkyl is

unsubs tut ggaq{&@bﬁl%ﬂs“ c&?%gf%eﬁb%%‘iutegyor substituted
(C2 CB) - aIQHWByIOF twics -ty 40CaOg)-cycloalkidet -(€piy Jealkemdene,

3;)4;| \Q:ttl ko2 4§)fé%%gn’%6ﬁ )%sdrfmlﬁf{ ) -arvhor

aboven®nt i oﬁ‘gﬂ))-@ﬁﬂ ingyhich @s ( C3-C6) - cycl oal kyl , 6)

- hal ogen, 7)h n Hom 8 CN or 9) RL and R2

f t t ar von a c

bg:urjnedoge_ %) CI %13 Wnﬁ'l C@{Eylhés“un@utp%tltuted or
unsubstituted orsubstistéd ubrck ODDetvﬂCet\Nycerg(Ié c@@loalkyl
10) R1 and R2 fo

\NhI)Ch they are {)(gé\g%g%ig&ky@ ég&@%i&ﬁ)&m (&msq%) -aryl,

whi ch theb“ ng ios H%mmgbﬁtdﬁc@ggﬁfyémnﬁsbﬁy?%éﬁr@ ?Rcfh
or tw ce Qe orm t oget her wi e
car bon at o)aﬁto {/vheéL H4 are bonded a 5-, 6- or.

7- menber ed 3Hék ﬂ-ie*tgmgv\here the ring is 25 ;
b an
oo M e Do

are borded Ithlchthelndolyl IS

unsubg)i t utegicyen, substltut ed once or twce by G Gis
1) hy ogenm?é) 30 2) halogen, 3) =0, 4)

-(C1-C6) -al kyT=in which al kyl is unsubstituted or
subst i8)ut eel-CN),rccre twice or three tines by hal ogen,

(€ 8] A e G P s e e

- ( CB- (314) QF | L on [ ring in which the ring is

unsubstltuted or substituted once or twice by G,

10) R1 and R2 form together with the carbon atoms to which they
are bonded a -(Cs-C7)-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 indolyt 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)-cycloalkyt,
-(C2-C4)-alkenylene, -(Co-Cg)-alkynyl, -(Cg- C14)~ary! or Het

ring,
5)  ~(Ce-Cqg)aryi,
6) Het ring,

7} -C(O)-O-R10 in which R10 is
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7) -C(O-0-R10 in which RIO is 4 a) -(Cl-C6)-alkyl in
whi ch al kyl is unsubstituted or substituted once or
twice by -(C3-C6)-cycloal kyl, (C2-C4)-al kenyl ene,
-(C2-Co6)-al kynyl, (C6-Cl4)-aryl or Het ring, 5 b)
-(C6-Cl4)-aryl or c) Het ridg 8) -C(S)-OR10 in which
RIO is as defineg aboye, ~9) -C(O) -N 1 i.n which R11
is a) -(Cl- os)-a%kw I& ﬁﬁ%ﬂkyﬂ‘ﬁwh'gﬁ%&%w??ﬁ%}&%d or
or 10 substituted ortdstiutedvonee by twice by -(C3-Cg)-cycloalkyl,
-(C3-C6) -cycl oal kyl, _&6~ 14 5 r Het riRQ.~00 il
b) -(CB-Cl4)-aryl or (éf@ﬁgfgaﬁ‘?fﬁ{'f"*em) - Q(9) -(%%9@13'!%”5’"
which R11 is as defi ntes-sbaaryl ordietTing, o R12 i n whi ch
R12 is a) hydroggn at.am- =A@#rCo) - al kyl in which
al kyl is unsubs?iﬁ)t ut e%@%%@titut ed once, twce or
three tines by ®al ogdetting C3- C6) - cycl oal kyl, - (C2-C4)
20 al yl 8)-0- liz Az = ~atyl or
0,5 AR sy oy
- (O -B RLIGERMEH TRoaviish B 1d$1) - (c1-06)-al kyl in
whi ch al kyl is a)nsub&i-Cg)-atkybin surich iatkyl ¢l unsatestibtuied or
twice by -(C3-C6)-c 5 : alkenyvle
- (C2-08) - al kynyl , (é%b%@fk% %’?‘iﬁ({’?fgﬁé%@ k"?ﬁg,yé)?ﬁ?@'kﬁ
e)2) -(Cs6-Cl4)-aryl oe-Ena)-andiorHaigings vr-c(S) - O R13
in which R13 isys de.gq') W%F g -C(O-NHR14 in
which R14 is g)l')) -(C1-C6)-al kyl in which alkyl is 35
unsubstitut ed oC}subdteltringed once or twice

10)  -C(S)}-NH-R11 in which R11 is as defined above,

11) -O-R12inwhich R12is
| | 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)-aryl or

: Het ring,
¢}  -(Cp-Cqg)-aryl,
d) Het ring,

e}  -C(0)-0-R13 in which R13 is
e)1) -(Cq-Cg)alkkyl in which alkyl is
unsubstituted or substituted once or twice
by -(C3-Cg)-cycloalkyl, -(Co-Cy)-
alkenylene, -(Co-Cg)-alkynyl, -(Cg-C14)-
aryl, or Het ring, or
e)2) -(Cg-Cq4)-aryl or
e)3) Hetring,
f) -C(8)-0-R13 in which R13 is as defined above,
g) ~C(0)-NH-R14 in which R14 is
g)t) -(Cq-Cg)alkyl in which alkyl is
unsubstituted or substituted once or twice
by -(Ca-Cg)-cycloalkyl, -(C2-Cy)-
alkenylene, -(C2-Cg)-alkynyl, -(Cg-C14)-
aryl or Het ring, or
9)2) -(Cg-Cq4)-arylor
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-(C3-C6) -cycl oal kyl, -(C2-C4)- al kenyl ene,

-(C2-C6) -al kynyl, -(C6-Cl4)- aryl or Het ring, or Q)2)
-(C6-Cl4)-aryl or 5 g)3) Het ring, or h) -C(S)-N+R14
in which R14 is as defined above, 12) -C(O-R10 in
which R10 is as defined abov® 5 13) -S(Op-R12 in

which R12 is as defined abgve, and p is the integers
zero, 1 or 2, 14) -N&3) 15ptlRs&r 16) - N(R15)-R12 in
whi ch R15 is 1h)16) L)C(sydNiger ahomhid®) R4 is as defined
-(C1-Co6) -al kyl or 16) - S02- (C1-C6) - al kyl in which

'aI kyI IS unsubstitute %\pe, substituted once or tw ce

- ( CB2)CB) ~C{PyiRH) inywhich RID- isG4) definedmboese,

(CZ CE3) al Jg(0yl-R1 Rowhich RARYI& 4 dbRied éﬁoﬁé néhd fpmé the
R12 is as defined above, or 17) -S02-N(R12)-

whi ch R12 iBtegersizeionddrabove, and in  whi ch R16 |s
17)1) t)droddp,atom 17)2) -(Cl-C6)-al kyl in which
al kyl | uné&s)stitut ed or 20 substituted once or
Jb'i) €N eB)-cycl oal kyl, -(C2-C4)-al kenyl ene,
(C2- CB))- al hYRYE)-R1LGH Wl RabYs  or Het ring, 17)3)
C(O) OR8,i 3?4??;8 has t he abovenenti oned
meani ng, 25 j] YMwhi ch R8 has the

abovenent i otfd rré@ﬂﬂcﬁij'a kyor17)5) - (C3- c6) - cycl oal kyl ,

amr:lrb m and MeE8E 48@24@%&16)%Ikﬁ|lﬁf\ﬁhi%ﬁtalﬂgdlsaul%dﬂéﬁtuted or
zero,

tngt alergf m and ﬁ“ﬁﬁ@&?ﬁdso%e ?éF\H'Cel*? 2(\6&8@50 afiEEJ -(C2-

i nvention furt h@4)¥:’:ﬂ[k&ﬂyi£m& G(Gir@g)mﬂgmyndgca}ﬁmm-eryl or Het

formula 1, wher erng, ang R19_]s as (N?‘l_ned 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,
-(C2-Cy)-alkenylene, -(Co-Cg)-alkynyl, -(Cg-C14)-ary!
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,
Ais a radical of the formula Il,
R1 and R2 form together with the carbon atoms to which they are bonded
a) a -(Cg-Cq4)-aryl ring in which aryl is a radical from the series
phenyl, naphthyl, 1-naphthyl, 2-naphthyl, anthryl or fluoreny,
and is 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 the series furan, imidazole, isoxazole, oxazole, pyrazine,
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Ais aradical of the fornula Il, RlL and R2 form
together with the carbon atons to which they are
bonded 35-a) a -(C6-Cl4)-aryl ring in which aryl is a

radi cal fromthe series phenyl, naphthyl, |-naphthyl,
2-naphthyl, anthryl or fluorényl, andis
unsubstltut ed or substltut ed once or tw.ce by .or Db)

‘a 5-, 6- orPYaflfbeP¥HdRERey i RYIFIAC W IPYRMIRE | 4Qiea or

radical f rtafopheeesand ds Unsudstituigd §Rzab&tituicBloNeFDbE twice

oxazol e, yg)pﬁ g 6 pyrazole, pyridazine, pyridine,
pyri m di ne 820l e or  thi ophene, and is

unsubst)i t utemjlrtdohé Lith)sﬂhid;hnt}ml irafudg s rurtsubstitutelaly oCsulmstituted
c) an |ndolcfy,.| ghe indolyl is unsubstituted or
substitute g once or t\7v| ce by G Gis 1) hydrogen
abdtm D) fIsiregen ak.ori ne, bromine or iodine, 3)

=0, 4)2 (Clﬁ@meabmbhnérbrwﬂmﬁ@oahd%e'S unsubsti t ut ed
or Sugﬁtltu—éd once twice or three tines by

hal og ycl oal kyl, (C2-C6) - al kynyl :
- (C6- @4) aEG;ﬂ Ca)wﬂwrhuanmbwwaskw qshenwbs@tuted]aphswi;atltuted

or Het ringrca, \Wicehot h?re’é’eﬁmbénr%/ 'h%lc%ghadf@:?bgf)rc?moalkyl
h )
212|er| 3?%;/?8(8 Cgﬁig':%ﬁ%/ya‘é(baﬂ&ﬁﬁm)b@;;ﬁ% WEQ%I aryl is phenyl or
b f t |
enzof ur an?/c‘: phﬁ'@é%m &OIELW}%EH the pl%rt]ﬁﬂéh% QRA&RY4! from the

benzoxazol inzt hi az
benzt et r az SEYiES beﬁ@ﬂ@'ﬁ)(lazol @repinglenzi egelidinyol yI aziridinyl,

car balzol y: ,beﬁ@rhl@éié]ﬁ@m yl',  cesh@niditblyl, aui nagghidiftanyl,
qui nol i ny

| | |
qui nucl i di WPZO@#@%&:M Y Pgﬂéﬁsfé%hlgw'nol i nylPenzgsagolyl,
g_ohhédr ?qwbenkihlradoly!dlljmftmm;d,nydenztéttwmm_ ttbeuzi’wmf {zol v,
i hydr of ur ran ur
di oxol yI F‘%’ﬁgﬁ‘@%m@ a%fg%?‘g - ﬁ%%.cgéﬁ%m cBrBolinyl,
furanyl, faoisaaliyl, | auietioyi di MH-quindigiagol i muinoxalinyl,
i m dazol yI Hd‘chcﬂﬂ?lzmﬁrorﬁdﬁg“ ' Ebfllomedwdo ln?n'oﬂbf'l’ dga-

i ndol yI, I soben
i soi ndazol 9 rqqé’éﬂqliﬂlﬁ'lvl nyl d'h%‘épﬂdﬁmﬂl i s@'&@ﬂ IQWIGHY'

(benzi mi daamymrafurarﬁpem]atéﬁbhmrafmana Uﬁ%mfa?emyl n¥ibxolyi,

: ot hi azol 0
I28| solxaiol ﬁm‘ nyl> Xgﬁm ,%i,'j 'f,g,%nrgﬁ‘pﬁrﬁwl, d,fH{/'qmyE furazanyl,

oct ahydr oi nmujawkdmyiyim:daxddw&ﬁnﬂdézolﬂ, 2H3ndazolyt, indolinyl,
oxadi azol y |yqofyify 3R 3FnAbiy1, TsBoan DEFLheE Rothromanyl,

1,3,4
: isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl
(benzimidazolyl), isothiazolidinyl, 2-isothiazolinyl, isothiazolyl,
isoxazolyl, isoxazolidinyl, 2-isoxazolinyl,  morpholinyl,

naphthyridinyl, octahydroisoquinclinyl, oxadiazolyl, 1,2,3-
oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-
oxadiazolyl, oxazolidinyl, oxazolyl, oxazolidinyl, oxothiolanyl,
pyrimidinyl, phenanthridinyl, phenanthrolinyl, phenazinyl,
phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl,
‘piperazinyl, piperidinyl, pteridinyl, purynyl, pyranyl, pyrazinyl,
pyroazolidinyl, pyrazolinyl, pyrazolyl, pyridazinvl,
pryidooxazolyl, pyridoimidazolyl, pyridothiazolyl,
pyridothiophenyl, pyridinyl, pyridyl, pyrimidinyl, pyrrolidinyl,
pyrrolinyl, 2H-pyrrolyl, pyrrolyl, tetrahydrofuranyl, tetrahydro-
isoquinolinyl, tetrahydroquinolinyl, tetrahydropyridinyl,
6H-1,2,5-thiadazinyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazoly],
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30 oxadi azol yl, oxazolidinyl, oxazolyl, oxazolidinyl,
oxot hi ol anyl, pyrimdinyl, phenanthridinyl,
phenant hrol i nyl, phenazinyl, phenothi azinyl,

phenoxat hi i nyl , phenoxa2|nyl pht hal azi nyl ,

pi perazinyl, piperldlnyl pt@rldlnyl purynyl

pyranyl, py ny yroazolldlnyl yrazo )
yrazonI 'Léﬁtﬂﬁﬁﬁﬁfw 3%%ﬁ@h@6@%@yg|ymwﬁmenw thiazolyl,
pyrl doi mi détmén)ﬁl,, Wéndiﬁifahb@lm leenod%fszSJDt hihgiRmitdazoly,

di nyl d I I
oy 6 v Ry ™GB OLLUY 1 2 o,
tetrahydro 1 2§em:azolq! 134 trineslylay2)b-adaiatg] 1 )3y4-triazolyl and

tetrahydro % 6H 1, 2, 5-t hi adazi nyl
123 hi adi N ,4-thi adi azolyl, 7
1,2,5- h: adf (gfi g:aﬁjﬂ '@‘”ﬁ“?m;”‘a’g#sa@?ﬁr%)/'ll or paAPYAYInr enyl |

thi azaby| , ey whibHRAS I BBk apdyd enooxazol y1

I onor Lnyl, i ophenyl ,

t hi en m da

tr: azi r)yl ﬁZ:?Qa/'Q Bf1pdﬁd‘f Ho R19i9 3-triazol yl |

1,2, 4-triazol yl @)1, 2; (5:1—Cleéraﬂ<lyylln whijch alkyt mumqustuandd or

5 th I, 5 C6+

or “Paphinyl | b) bt ToanuRoncdl o Wit b Ko Gy RER el

above, 7) -C(O -0 R16Gx aﬁwn%m(%-can) aryl, or Het ring, in
Cl-C6 | kyl wh I

sfjbstltLt Zd )c;nclenor WMWE:F@E@X S EH&?P [W' q%rHeiLQS as

(C2- C6) - al kynyl , - (ceetinen aqa\pe or Het rlng, in

which aryl is plm)anyl (mﬁ-ﬁqnhlahmn whittt drgltis ipheagl ord

defi ned above, c) % %} aryl in which aryl 1s

phenyl or- 15 napht h{)?p 1 Het ring in which Het is

as defined abovd) SHet(ﬁn@ln@lﬁﬂ:l@Hieﬂls/&‘é a8firdDabGvels

defi b L 1
&) S ORI ST A i deed o 20
subst |9t)ut edCEAENHoR 14 i wdnidhyR1{ @8- CB) - cycl oal kyl ,

-(C6-Cl4) -aryl af Het{O4-0g)-alkyl W‘lWﬁl&haélkyl issunduibetitted or
or naphthyl, and Het 'S@ s i ned .abov qo 3 loalkvl
-(CB-Cl4)-aryl in whPdpPtEHter qnoe fiduige by -(G3-Gg)-cycloalkyl,
naphthyl, or c) Het #CgeCimy-atyl cdr gt rimgasndehicredaryl is

bove, - : ,
above 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(8)-NH-R11 in which R11 is as defined above,
11)  -0O-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, -(C3-Cg)-cycloalkyl, -(C2-Cg)-alkynyl,
~(Cg-C14)-ary! 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
naphthyl,

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

e) -C(0)-0-R13 in which R13 is
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10) C(S)-NHR11 in which Rl11 is as defined above, 11)
-0-R12 in which R12 is a) hydrogen atom 30 b)
-(Cl-C6)-al kyl in which alkyl is unsubstituted or
substituted once, twice or three tinmes by hal ogen,

- (C3-0B) -cycl oal kyl, -(C2-C68-al kynyl, (C6-Cl4)-aryl

Het ring, in whi I or napht hyl

oL FEC LT D e Vg SoRiepy] cull - a1 A s
aryl i3 P_hengl gr napht hmhsubéibtutaatorrgubgmuhltem/ahé@oHee\Mce
Is as defined above,

e)l) -(Cl-C6)-alkyl in V\,hggh aI 8%)3I s uns @g:tégga%ny!
substituted once or tw ce-{Qgy Q@I}'@élﬂgalﬂ(\yhmh aryl is
-(C2-Co)-al k I, C6- C1

aEyI is) Saphgﬂzl or(napht ﬁhﬁ%'yéﬁﬁ%}w' ég@%é#ﬁggﬂe?ﬂed

above, €)2) -(Co6-d4)- arﬁ! oveéy which aryl is phenyl or
naphthyl, or e)3) Het)2) ngOgCv4)- QII‘yI e twhish asyldief pimeasll or
above, 10f) -C(S)-OR13 in which R13 is as defined
above, 'g) -C(O)-NHRL4 i R@RRYhoRI4 is g)1)

-(C1-C6) - al kyl in whig§dy altket!ririgSin vHﬂéWPﬁét isté}% a&firkéd above,

S o)l koD, 152 @,soc% iRk §4 o5 Ariied above,
which aryl is gblenyl -CO0)-hpRIIRyih whictdRHétis | s as

defined above, g)2)g){)C6- (@]14(); pgn(%,[ [ nln\’\h'\ﬁhlcﬁrWall'(_g
phenyl or naphthyl, "or 20 ring in which t
is as defined above, or umutls(us)temlquam shithteghoree |1 iwice

is as defined above, 12)by G(Cy-G)ckyictoatyl ch(G3LTg)-allasyl,
defined above, ~(Cg-C14)-aryl or Het ring, in which aryl is
phenyl or naphthyl, and Het is as defined
above,
0)2) -(Cg-Cq4)-aryi in which aryl is phenyl or
naphthyi, or
g)3) Hetring in which Het is as defined above,
. or
h) -C(S)-NH-R14 in which R14 is as defined
' above,
12) -C(0O)-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} -NOo,
15) -CN,
16) -N(R15)-R12 in which R15 is
16)1) hydrogen atom,
- 16)2) -(Cq4-Cg)-alkyl or
16)3) ~S02-(C1-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,
and R12 is as defined above, or
17) -S02-N(R12)-R16 in which R12 is as defined above, and in
~ whichR16 is | |
17)1) hydrogen atom,
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25 13) -S(Op-R12 in which R12 is as defined above,
and pis the integers zero, | or 2, 14) -NO2, 15)
-CN, 16) -N(R15)-R12 in which R1I5 is 30 16)1)
hydrogen atom 16)2) -(Cl-C6)-al kyl or 16)3)

-S2- (C1-C6)-al kyl in which & kyl is unsubstituted or

AR G P g S
35 aryl is phenydubstitutaphohge , oantvielet bys -§63d&f)rayetbalkyl,
SN a2y - e e S eEEBR Y, B Mgt fing. g yhich
in which IR16 i Sargzl7$b}1ehyllctlircwhtlﬁﬂ,md Blet Ib7ét3261efined above,
-(C1-C6) - [ [ . ' sti,futed or .
subst 1 tut edl ke RGIRE iy wolohs RS 1P b g Ementionea
-(C|2- CG) _ﬁl kynylmea(llog; le) -aryl or iI—Iet ri ng,E. [ nazl\m' ch

r [ o]’ . :
Soave "5 1A CORPE e R fiabithe dhofEmRibAES meaning,
abovenenti oned ®feaning, 17)4) -O-RB in which R8 has
t he aboveneht)dpn€@zgirdyeipalkybrart?) 5) '

-(C3-06)-cycloal kyl  and 10 mis the nunber 1 or 2,
IR DOE A end &1 S AMES REfhunber 1. and h i s

- tinds thexbembend, and nli$ the amaber Bve ordent i cal Iand each
. : | ' further relates to
trﬁeédc?gnrr%oun hg?l'altahrged %%b?’&%ﬁﬁsﬂh(ﬂz’%fé 15 Xis -CH or

-NH-CH, Ais a _radi cal of the formula II, mis_the
MR Rive At fLirthdr FelbRS @%H@%bgjg‘grﬂng?ﬁ gﬁr']% Lgl% g{}vﬁsr% -

identi.cal,, and h is the nu
t’dget H%r‘bwqrﬁi\ﬁ'ﬁb%ar bon atoms to which they are

- iz dadical 29 tivd éonytlula tiet r ahydr of ur anyl or cycl ohexyl .

;rrgﬁ%mé\éﬁ%kggﬁaﬁht&h%rthé%Iu%b%? t\}vg, g”he compound of the

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)benzenesuifonyl]-1,2,3,4-tetrahydro-
isoquinoline-1-hydroxycarboxamide, ‘
2-[4-(4-trifluoromethoxyphenoxy)benzenesulfonyljdecahydroisoquinoline-
1-(N-hydroxy)carboxamide, |
5-[4-(4-trifluoromethoxyphenoxy)benzenesulfonyl]octahydrofuro[3,2-
clpyridine-4-carboxylic acid, '
5-[4-(4-trifluoromethoxyphenoxy)benzenesulfonyl]octahydrofuro[3,2-
c]pyridine-4-(N-hydroxy)carboxamide or
2-[4-(4—trifluoromethoxyphénoxy)benzenesuIfonyl]decahydro—
benzo[clazepine-1-(N-hydroxy)carboxamide.

The term "(C1-Cg)-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 neohexyl.
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" series

2-[4-(4-trifluoronet hoxyphenoxy)benzenesul fonyl]-1,2,3
, 4-tetrahydro- 25 isoqui noline-1-hydroxycarboxam de,

2. [4-(4-trifluoromet hoxyphenoxy)benzenesul fonyl ] decahy
dr0|squ|noI|n e- 1-(N-hydr o) car boxani de,

oTh 907 S L TR X DB A8 H o oM
ge%lfalé 4etd afdmr@g?gpﬁém ﬁ@W)ﬂE’%Q@Hﬂ?E% Lrgdgin}églle AcdAls 2
{ gﬂ b Ol SRt B h BRI ST (BRI efdBs e

n3d '%l“zéfbllﬁwﬂ'leln(lmbﬁyéﬁ&(yb &apb@xaﬂﬁe waicwuwi@ the
ti@ﬁlﬁl (o 06) al kyl " means hydrocar bon radi cal s whose

‘@%?mﬁz@)%@%i@%%m Saies Ny@poaibon afigaioringae carbon
e&ﬁbﬁh is é’tfélﬁbf héuﬁ gg bgﬁ@hed%%oen% ﬁ{&“%l/d 4 chRSdn &bhs and,
23]%3/% H’éj {hﬂ ﬁh@“oﬂenﬁéb 103 depble; épnﬁis focrexample

| gsthehylehe npﬂo@eh!ﬂ@néUi@’@ﬁfopéﬁyl@nelbsogu@n Ene@maifieniéne;the

"SHRERRES B (BRLAOT GO P TRLS, §| pgﬁﬁgﬁipy GS18%S in

Prpreipy) e therte onZariemgstiont the term "(CH)m in
i term '-gC4- E%)@Hgﬂgrenéeh%an% hydir8¢arBon #&8icaRalIRGERUSarbon

to the 5 téerm term

dmtsc&tyalgnlntw@m en branﬁéadgnﬁmwsaets&tq & dadwinsatamssand,

| r f h
?gﬂgﬁﬁgngg% the %h%fgr Bﬁggymat g&n\é’é gln%F » tﬁ%gnﬁﬁ]@é‘%rteﬁ(ample

‘P%‘?ngFPPerﬁ‘é(!F@el SPPEOPYBYIENE. Heptinylyay e@%ar%ffbé‘ylene
eiemeynyllente, orpisapesrsl ofeperitpPpEmp ey IhengnyleaO Lol esuthere of

QH%EQ | ene; the 10 substituents on the doubl e bond
ﬁ[}ﬁ% % ep033|b|I|ty exists in principle, have

g} "6 B%HY%IP?'BM'" MRS é@dﬁmiS(&g@h@ﬁ CAMBPHPHS ryhich
RENGeEY ‘?r‘b"fﬁ’i %raw \éﬁo%nﬁ 88& sx?ﬁ 1, biclo%rolgyl

}&sﬁbg%ﬁ gk B i éﬁ?@%ﬁ yEipRIkyTyeans
radipbR S as E&th 8@@!@%1&5 a?é wwé&%m% OREWinehfbered

| b t hyl t
ﬁﬁnﬁg ny eBe IS X t%f‘g)ﬁi?ﬁe??&ilp'éu gﬁgptﬁgiynyl ene or
iTdenter® ‘ofCe- ﬁ?anwawlemeansrwomﬂm cariosn cajlicalschaang @l to 14
EBAEh BRANE & theS Hﬁg. g%ﬁﬁl&oéfngéev@t,@h%rgﬁfﬁh%% 'aY(-,e%henyt

from3- to 6-nenbefed nonhocycl es”su cycl opropy
papbihol, o butaphihyd,y 2Hreapdieyl) acmthrgblor oherghyl. N@fttleylmadlcals

SH R U Y g Bl comouncs

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
hetercatoms from the series oxygen, nitrogen or sulfur. Example of these
rings systems are the radicals acridinyl, azepinyl, azetidinyl, aziridinyt,

‘benzimidazaliny, benzimidazoly, benzofuranyl, benzothiofuranyl,

benzothiophenyl, benzoxazolyl, benzthiazolyl, benztriazolyl, benztetrazolyl,
benzisoxazolyl, benzisothiazolyl, carbazolyl, 4aH-carbazolyl, carbolinyl,
quinazolinyl, quinolinyl, 4H-quinolizinyl, quinoxalinyl, quinuclidiny,
chromanyl, chromenyl, cinnolinyl, decahydroquinolinyl, dibenzofuranyl,
dibenzothiophenyl, dihydrofuran[2,3-bj-tetrahydrofuranyl, dihydrofuranyi,
dioxolyl, dioxanyl, 2H, 6H-1,5,2-dithiazinyl, furanyl, furazanyl,
imidazolidinyl, imidazolinyl, imidazolyl, 1H-indazolyl, indolinyl, indolizinyl,
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nonocycl es such as cycl opentyl, cycl ohexyl or

cyl oseptyl. The term"-(C6-Cl4)-aryl" neans aromatic
carbon radicals having 6 to 14 carbon atons in the
ring. Exanples of -(C6-Cl4)-aryl radicals are phenyl,

25 naphthyl 1- napht hyl, 2-rlpht hyl, anthryl or

fl uoren Napht hyl radlcals and, in particular,

p'ﬁéﬁky %m%fslsag@ﬂ@fka P CRFYManyg|SeiIdazolvh dsqiadenyl,

|bbﬁ1dblyﬂglsdfq§ﬁiﬁ>ﬁnyll %r@’rﬁh@&élma%@lﬁlﬁoh?ﬂ@ﬁ ZaoiBzolinyl,
or three r

8N ROk lon Beraap BEHbt nevisOksplaRe cnmoTpholinyl
cmmﬁhﬁmimyieocttawmémqemcﬂmytf onadiadeint, i1caB-axadiazolyl, 1,2,4-

R, el IR AR A o

a@)@zp Inyladowaﬂhmlmw dpymyhidingk e phepanthadiayl, dlphyehanthrollnyl
i helﬂ%ﬂﬁéirhﬂ @H Y altmmgz:g%ﬁﬁ%é%.w hihataziny,

ben u an I benzot
@H@@%Wblwmeﬂ%ﬂzpwam ﬁuwrué,rﬁxranﬂzaywlnyl pyroazolidinyl,

éicﬂﬁiyﬁzobyiazolybenbyﬁ@é(ﬁﬁw yl pyri@%&aﬁﬂ{ghl agldsimidazoly,

Carﬁ%ﬁ %/CH% pyaﬁ?tﬁ{ﬂﬂ?ﬁwy lpm:\fiar Frﬂ)\f"ld&’ ,Rmnmzdmyl pyrrolidinyl,
cpyrmhnyll | 2Hpyrrolyl,n peiroi, n;dtrahydl’o*famnyyl tetehiydrasoduinolinyl,

| gbgéﬁ% @ﬁhmoﬁ@ﬂahyt%'ir@ﬂ%r%ﬁ%&%kx[ dbple{]ﬁqg Hﬂmgmyl 1,2,3-

dhiagiazetylr anﬂ 2 thiadisgelylahy dr2Btthiadjazoldi hy didct-thiadigeolyl,
c{h@mfﬂréh}/t di Otﬁmbiyl 2ch|§h'y[1 5, t%x&&ﬂhibﬁflwy' » thf éHo"H%Eoly!

fﬁeﬂﬁwéawwl th'ﬁ@l?l"?'?ﬂ}'l”yy thiapheny nfyruazmyh 1.2, ﬁcramlyl 123
3tkzardol A, 4-tmmil>ﬁ ng Qfﬁ»lfrﬁizmlyl 1 chﬁﬂ“hﬂml?hmhd xanthenyl.

BIGRAT L by BES, WL e, PRl AR AR,

|t@<mtzhxmylyl heﬂlamzaﬁojyl |benmtblapdmenyﬂ 1,3- benzod|oxolyl

%Lu’la ygﬁ@r gﬂﬂw'ohﬂy']o&a?lh?kélﬂgy A dchrgﬁ‘ﬁ%mrlh)é rln%'liﬂyl furanyl; such as

]nyr@l)dxamdaz&ffynanyh zmzdegomt,ading,@bqunndazo!yl isoquinolinyl,
%o%h?ﬂorﬂéﬁﬁ' aféainnblyl 113’&&39&9;1' %Qbiél oesﬁgzaiayndlmhmazmya

, , ot hi ol a m
S hbriaoST DYoo 'myn%wﬁazpiyw gyrdopyridiny,
@bﬁd@pfﬁrﬁiﬁhﬂ]}}’l pwm@nombhl iyl 2- pwhayloxazwawm or 4- pyrldyl

!' NorrolyiP 'sBER 3 P&l Sa purmyl ¥hzazolyl
r&M By rd i ¥y P73 o

fh\;ftrmwl |anymlenyiysma92-thwuyl dlad Brthlenypyr i dooxazol yl,

FHE! %ﬂjtnm éﬂb %) faﬁ)n F?éfoéétﬂ& Wstﬂztﬂ%yn%arbon atoms.to vi/hlch they

ri
yye pendeq ﬁy5 6 5/71‘@6%‘3}?&3(1 lzllat rjpgrmeﬁns q@mmnﬁs which are

dekvedyst éifalr'ﬁﬁ&ﬂ'omttﬁ‘é FRMAR P8 ‘eb'uﬂ@!; 'SUMIH as dioxane, furan,
tetrah dro%jnol tera dropyrid

gpidazef 51@59 | il NBi ad;sg%agq!e isothiazolidine,

. Isothidzdliriendi mhzd)!e 1 |§o>532bhh@dl &i@latbhdlne 2- lsoxazoiines,

hi adi hi h h Ly I
biarefiolit SbRERINGs, Ladiabt o Sotai chbpabopiecte,
pRazotlins) axaaylidortd) ipipErapink, ptpendmmyiyran pyrazine, pyrazole,

b 258ipbicbed: Db e, SRR o,

 pymoligtined pwrolrdlmysa arpyrotieer atbttaklydraferant aeualwdropyran,

t@ﬁ azo nz |, ¥
e epne s e olpliazoffZ ahidREMe, + 1,2-thiazine,
3th|azme h1az|ne 1,3-thiazole, thlazoie thiazolidine, thiazoline,
thiophene, thletane, 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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qui nazol i nyl, quinolinyl, quinoxalinyl, chromanyl,
ci nnolinyl, furanyl; such as 20 2-furanyl and

3-furanyl; imdazolyl, indolyl, indazolyl,
i soqui nolinyl, isochromanyl, isoindolyl,
i sot hi azolyl, isoxazolyl, oxEolyl, phthal azinyl,

pteridinyl, pyrazinyl, pyrazolyl, pyridazinyl,
pyri doi mi dazol yl, pyridopyridinyl, pyridopyrinmdinyl,
PYhé ﬂWentl@ﬁ‘hh‘tI’?éi' rarawgtodé/broo%s@w ﬁ%baﬁﬁ ‘fhePMcSrhEMund of

p%&fm Ofgy Gyl érﬁ@/ Iq]§%e¥eqnﬁq>rgfapﬁrm og r@n%/ dycpf the formula |

t amaboy b phswanh:gamll? ‘bleratoy Isaitd thie toinpovhd off the foanhma' IR

oget her W|th the carbon atons to Whl ch
f\ﬂﬂ'c nggrge%ded a 5-, 6- or 7-menbered Het ring"

n@)ans mvpdmmcmmwhndpéthemrmmmf or exanpl e from
the foll owi ng conpounds such as di oxane, furan,

i mdazole, im dazl [ n% i m.dazolidine, isothi azol e,
i sot hi azol i di n | i neF i soxazol e,
i soxazoline, | 0 i d| i so azoI i (W

nmor phol i ne, Rﬁlpe azi nes, -ox@2| & 1, 3 oxazine,
1, 4- oxazi ne, oxazol e, oxazolldlne oxazol i done,
piperazine pi peridine, pyran, pyrazine, pyrazole

PYyr azghiviifich IRY B4R)drsl é}?atcﬁ?( QF%Z'LT‘EM?P g.l |quI Br, I or

pyrlméir@ff_l pyrro e, ~pyrro
pyrrol 38t r ahydrof uran, tet rahydr opyr an,
tetra tetrazol e, th| ad| azi ne,
1, 2- tﬂ?{%;&l?g%ﬁqbggﬁgﬁg a@ﬂﬁg%e|¥4 t hi azi ne,
1,3-thiazole, thiazole, thiazolidine, thiazoline,
t hi ophene, thieta -‘ t hiCorprphal i ne t hi opyr an,
1,2,3-triazinsg tria , O-tricas )lne
123tr|azole‘ 4tr. e r% hal ogen"
neans fl uorq;mé \\ chl or| ne, -brom ne”orfi od| ne. 12 The
i nvention furth& relates to a process for preparing
the cemBquasimy with %Q;d‘n%d‘ﬂﬂoaof'th@ﬁgfn%laav st er eoi soneri ¢
formof the conpound of the fornula I and/or a
physiologically tolerated salt of the conpound of the
formula |, Rowhi Qé'bzﬁﬁ‘rl ses a) converting a conpound
of the formula>Il MK © on) R5 OF F 10 in which R5
is hydrogerl%hato N i, Mp. SH (W CH3, O, Br, | or
Si - (CH3) 3, t (CHIPAUNE O theforrruIaIV OF o0\
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,

R2 (CH2)m S<©/ \©\ )V
RL;L/ /\/(O—Re V1)

(€H,)n

in which R1, R2, R3, m and n are as defined above, and
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iS/ OF C F 15 and reacting wth a conmpound of the

formula V, R (CH2)m NOR1 ----~~ (V) R3 (CH2)n
"ORe in which RL, R2, R3, mand n are as defined in
formula I, and Re is a hydrogen atomor an ester

protective group, 20 in the Presence of a base or
silylation with a suitable silylatin agent to

ft . .
Si vg)a'”ctbﬁﬂ'@éﬁ dvhere fife= estanieacting a gompopnd pfthepfprmola VI
R, m e ne st SPullf oh el FRI My Giondb uplian Slon 56

, N . v
case WRBDE pELDIBpd Subssueh ek eehlinsiitep ghethe compound
L o(r]I nul of te fpmeydar ek reaciimg aaidvéstdr mntrehtiedrit witktralineral

r ox S. . o Li an ,
cubsechids Sdu B ORI ol B b8 g cebinaSinacie of thsie
f or mul ®rmulaoYlir eacting said ester by treatment with
m neral 5 acids such as hydrqQchPeriexacid tp give the
carboxylic acid of they , (CZ)mO
OF N SO g,R1G%HAM) \| R&.£€H2) n OKad uently

converting tﬁe att@r—¥to the hydroxamc adid in 10
V\/niChXZI\&-F of Ithe.bormula I, ¢) fractionating a
compound of %Q mhad whi ch has (H®en prepared by
process a) or~b) and whi CWL because of its chem cal

structure, occurs in enantioneric forns into the pure

enant i t IO ' i Qpur.e. iy
o B SRR iR SR B dRE b B g
phasedvijeh der NROH: af itton fargiulg l,chi ral  enanti opure
conpounds such as am no acids, separation of the

di.ast re?_rrers _ .

c) ractionating 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

d) either isolating the compound of the formula | which has been

' prepared by processes b) or c) in free form or, in the case where

acidic or basic groups are present, converting it into physiologically
folerated salts.

Compounds 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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obtained in this way, and elimnation of the chiral
auxiliary groups, or 20 d) either isolating the
compound of the formula | which has been prepared by
processes b) or c¢c) in free formor, in the case where
acidic or basic groups are pidesent, converting it into
physiologically tolerated salts. 25 Conpounds of the
type of formula VI to VII represent only exenplary

PP eKatiplo, fhe DB R MR ITRS of te (DT fa N i S, L and
FBL7 Jnashosieg o ?Qfglu?a A Brengre i0¥g8Ygregenation of the
?ieuqmntrmmv ¢razabaxylig Bcid aé @gﬁ@?@@&iv@tiv%@ @5 thyep Eo@qﬁiﬁdﬁﬁm -
. n I ar e n S. or . .
SATdic 2GR0 s i BB Ry o Y adtehaftis nyiRosnation is
(Geadibed forexaneplp ithlS HE3Q028) A1 871 52 and EP G4ROF3.
processes. A recent 35 synthesis is described for
exanpl e in Tetrahedron 53, 14773-92 (1997). 14 For )
kammprawise pessibla o emelay 1.2. S telcatindssisoquinakng-drammpexylic
\é;ogd ;athg;dEri\lratﬁrgrgothg]%fﬁgﬁqg?r&ﬁg&aﬁienfﬁ fhesa dorfgoues by
R Sositehe TKE PR e tikadyaaaas inahilis Passiblpdeieraeloy
of twl‘eiei sagngeol ofie- frazessedoxiori C satthdsizibigeh the t Me2 3 4~
. t S o I O 1S
Ty BloBlieling oo RO BERUST: gl ongip eane
drgediy. applicablel atee\ips expowie, bPistatSmnglarytype cyclizations as
HedcAbdd tiﬁtwgmgéﬁeggpﬂ% dsiifte 'b;ﬁempﬁvé;e%sEé% bR for
for t at1 on of these

derivatives thereo e pre

] r - 0
EFPRIR asIeRENTHTY RRdVSgRARIE & .tﬁwﬁt@mago@@gegleﬂm@mm@yed -
aﬂj‘b@f tHuege compbuhds,| i.Se.hRQﬁﬁ_ p@hrﬁjai.tfli? ﬁ?@gomeasdbsﬁmérﬁ@m, R2
Q cesses, for s esi zin , , A ,
BT B A 0L b AIoRoR 1 BOW. Sl ickgyipiuted compounds s
Pabeifouhdiin WOWRD03Kdd@A1and J broadly applicable are,
for exanple, Pictet-Spengler type cyclizations as

described in US 4902695. It is possible by such _
husihes sestheds don piapariog theshasiasptlie strddprasdanegpossibleeior
RALHIHRe Oby t hBeShdihi | oyl - bed i
e e B o eSS, e Ao gegbod in
Gehedipndd 40b9- (19970 R3 are not H atons. A new

exanpl e of ring-substituted conpounds is to be found
i, WD 2003/ 041641. 20 Further hads for prepari
ChadPhrResisk i b pbyp 5T e MbORE gl DM A e dype
byif fried- ardincisl 0.cyrithesds are desttibedfsr exampledn Tetrahedron
SGR : 4 " ) .
385 223 dond) T@ZF%%?BF%%%% 3% S330({39 R i it (fusne
spetifieationse D253822530h and 1DEn@2411646.0.1t Spay husder arestain
S8 ; : _ 1
-eret‘?"'b“iﬁﬁsﬂfemu R e ol Ciesis of mpE ¥ i Mkigieted
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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' tﬁ‘éc naffi orftPHeal IN@QH di &

specifications DE 3322530 and DE 3211676. |t may under

certain conditions be worthwhile to enpl oy conpounds

of the type Vin N-protected state. For exanple,

conmpounds protected in this way can be purified better

30 than the free imno aC|dsﬂ5and they can likewise in
ci rcunst ances be gged better for prepar

lr eofemeumimorohsline (RIMM

RIS ) OIS Sk g5 e
TR Pl collafe. Shridhndlé ) sediam Garbonaig, in"'solvents
Geexine, aB. GetidhyWdferan\W | ¢JHF)t erdmethxdﬁarmh&ﬂ&e 35(DMF),
SHARUECBRIE A, MRS Wl Sne! SRR orcitpytene
b@*ﬂ@@@@ ortglee il therpreseicd pkeateThin theamsiseoveredke reaation is
f@ém@da%te #ithdegsd | kgd élf‘f{ﬂgwé&éﬂt% fa_ﬁeeﬁé%?é' N o-

cecordain process ste
e dunelvitivhbeamide GOSA) as okerN B rmetmsiyirifuoro-

Pédméﬂmde”wm |§%Mpﬁﬂb@@d for%!ﬂh’ﬂb{ R iPAIRb beR th'ﬁ?%r then to
opropyl ethylam ne (DI P

h d
%ﬂlﬁd?%éﬁe@lﬁ?'g%rﬁ@)é’ forrpa it ol e or sodium car bonat e in

sol vents such as tetrahydrofuran (THF),

SR ok 5, TR SR 0
dmeej@te@rvwm e .rmﬁtﬁhéatah&te?di@ of reagted .with S€d2 or Zn
Qﬁﬁ%r‘é‘fhﬁ’f&%r& BSntﬁlﬁ@ﬁé MY the re?ﬁﬁup\p %ﬂ'lrﬂé'brd’iﬂﬁ St S quently

for exa

ent s
%(W‘P‘is h%‘?h@&&lpr yfgra%@@ﬁi%é)y( B@gtm@r with carbonyl chlorides,

Nuiohyls Chiorides hchRirbiornid idstete! dsodaphy, q@oﬁﬁﬁ‘}ﬁﬁ)jtéss or
mno.acjd in.o

EIRb S br S BBl T b G e Frebrs o

'Itbehcf)mp@mdsmf ifre iriventonef theafanmilark dhis dfteat berfedicial in this

%’é@g%reRe %a?@tn@%uﬂﬂ Py 'Po %sqg‘) %%ggugg il‘ﬁietrgﬂ%%snﬁbg{ be

cataly eact e

ﬁxﬁﬁ@@ﬂdn Hneass ehisie meomﬁ@dwbpxylwgamn no group can
subsequently 15 be nodified further, for exanple by
reaction with cgr borr%/ chl ori des, suI faonyl chlorides,

M PERGSES SieR: Chdhe compasnyefithe darmula diisni 'BEP&ﬁHTSe%S ghixture

of ftﬁastemﬁemeoﬂrer@wttb#@r@t&re réﬁﬂtg end Snnx'tdfe@ﬂ%%?edfom the

in th by -
BROSHT b v BERstaras indr £ BGF  Serepiaheiss dthes by
thramatogeaphiyoon Be opticralip ahird! slppdrd mMztedsl @sifethe racemic

BSﬁ@Bﬁﬁdsﬁd?né g{:b@inf jgusd aﬁ)?e c?fosgl)cép@%%ﬂo% 8¥h§§c’uonal

ect ed” cat oxyI i'C
§[yépall¢z;at|onh@f mgmtme@men'lnesaltsr farmeed witk , an foptically active

BESE P 28R A8 KLLiS e‘xaﬁh;ﬂ% Bf %9@“@ cﬂﬁaﬁaaﬂéhé}yﬁﬂﬁas% for

{ Its as mxtur%;?]t ereo osen s esl| s
hin- iﬁe}ﬁér 8t eePlHfmNo ﬁ@“atﬂgéa@ igr separgtian sof eﬁPftfﬁé'PfTWS 2§re

rodirfet @ﬂlbéIOQM el wﬁeqbawlpmkte:fprfa%bsﬁ%mh h moIeCLIiIar
oun

R Brp@ivrbies: Sia A8 arbGat R BDsas Fob Aaavtical pursbses,

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 |- 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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crystallization of the diastereoneric salts forned

with an optically active base or acid as auxiliary.
Exanpl es of suitable chiral stationary phases for
thin-1layer or columm chromat ographi c separation of
enantioners are 30 nodified #1ica gel supports

(called Pirkle phasesz and hi gh nol ecul ar i ght

c HpputhedHasteronmgric sallsiohtainedyn s mayolds pmlble in the same

apalyini pRincipw RQS%nve@QﬁeCFHc%Hﬁé Ocﬂfrﬁﬁ&hriﬂs”%? t"ﬂ%@sfd?fhula I
chiral .stationpar s can al so used

aﬁ%‘?%ﬁ‘r‘”%@é’a&@rg%’ﬂg iSHghiasAk AP EWUPH'&'“’ERPW'CF%'M aCt'Ve acids
wsudtess (Ajecars gt ‘H:(lj sulﬁnﬂ@bbr@iﬁﬂ-%nde Ed?rl%ggaﬁﬁd folD‘— and L-lactic
car.poxyli g \aci a2 reo S i ffering

SBPHDRK G G 2ahd P eBRBE PSPy sfiphtighert? Chial
uscumpwndss oamrtermmgalalophal/ar ha‘mh@ furdisas saahalss converted with

a Bp r%bﬁ%fe’l{/‘ eactl(xé“t)ed Pd \Aﬁw g)r% %ﬂ:ﬁﬁé" S ﬁ)%ﬁ%ﬁtedq Wh3hBSpure

I e
s@rrnmﬂ aCIdéﬂ@i@déﬁthrtﬁsp@admge@sta@ @batrmea,m qepversely chiral

S@érﬁ@kyﬂlcd beREEESP B dohveFBR ORith e@arﬁbﬂgﬁptr&%c@ 'éﬁéntlopure

UOT pure enantj oners, are

I ne
é‘é’a%r‘%‘eﬁgﬁ gmides; With Shaptopyre; W@Ok%yar y I% acids
p@.ﬂ:h m Eaditio doitkinga tite cMﬂEspdhdmﬁg @hir@l' &stee. Q‘h@\tﬁfl’eniyhﬁf the

R R kB Ity eniopfte) idlth aR B be
adiliged fonctepasating) therigtroersl Oy scariying couica dsep@ratiord of the
'-dléﬁb?éﬁ rs"’\ﬁhl@h (?'?é Phageﬂ gccrﬁsatﬁﬁkﬁlcﬁpgr é@gﬂ%ﬁgraphy

I C acCl ntironers
cfa?rp'?&dﬁa@ siAHPRARY, ﬁ@a%q?%oﬁ'@qi tbenawmleahwdheo!ﬁfyludgﬁ chiral

aha@tﬁgylggnétﬂg mthBds.appropri ately activated or, where
appropriate, N-protected enantiopure anino aci ds into

the correspondi ng esters or am des, or conversely
chifugher passibilify withasome ohmebeon'qnwadsezﬂ thiet imvention is to

SR A o DB T, il SR
SJI@har@stthﬁtmcwraeu s thus nqseztxte)wh@s@apurqp@atmalsalto employ
thér Sr snﬁ?ﬁﬂé&‘ Eés %r M}ﬁ%ingrfh@?m@ﬁ?r%d%tsahﬁggglsaartmg

reS|due |n enant | can th

Jeaterialsg f"@r"eserﬁ’é?‘élf"ﬂﬂﬁ th@eﬂsoﬁéﬁ@rﬁfy’ capastiangeraalya or
mé@blm:o@ﬂyt Pére qjyaqir@é@s&@@r ﬁnmhcrrom &hBOYiePARFE N For

é( cr st allization 3?{ bogra 15 on suitaple
AFPlrar it phias dRSSIIG ¢ Hon 107 nPFAESRg (e PHOIANGG the
dacabydrormqahwhbg—%carbabﬂllm asit heither 16 dnuslbehe isoquinoline-

Hoéacrbpkyﬁc X%l&"tc}cl)ltécﬁg,pnﬁs ;%fteggg Sqrgcf g@ﬁ%@dégﬁ% ({)ﬁmg to the fact

dmaintd erieneioc dlenierpuate spmsenhgimehis iciss too magimum of 8
Ri&881Eidrs @t éHEﬁﬁHrﬁén? dﬁau‘ss of Wést@%?ht%ﬂjsf AReHE formed.

propriate al so her or si
E‘E}y@.y@g,e%e rtadn Stﬁse@mmegs ﬁﬁ% thWMaP"G]iﬁ@FdS@I@&hr@UQITNé% ganner of
pr&yarbiich, TRteSGENHY ié va@géﬁaibhoWﬁiﬁﬂsbé@ght%eﬁérpﬁésmle as
nanté@;E ai%ﬁ}/ di a ter l[;,?Jma\rl cal g
9 B Ittt N econaeg e St tgfarence for
hydpgesi ddditiomohioethpr mestitensf of therrpjunetion bg 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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25 decahydroi soqui nol i ne-1-carboxylic acid either to
enpl oy the isoquinoline- 1l-carboxylic acid directly,
as stated and quoted above. Oning to the fact that 3
stereo centers are present, in this case a naxi num of
8 stereoisonmers (4 enantion®fic pairs of

di astereoners) can be fornmed. However, certain

speysiyliyardsamar tormaganys i be expeatedrthetaly. thus narfhermost

ofavafaH epas at celld lﬁ@bs@%rﬁ@@'tﬁat"'dﬂ BRIt @Fe?éﬁt;drﬁéh% will
e |l

to b bl e t
o dormed ol 9564 dheh B ndss tﬁrfg@'@%@ﬁ the, 1EHEY TG the
hgnndipemeradsl theombontmehtiengabsndthoths labweber, iif st also be

SRR 88 EePi i, okl TAYEL5ER Ay jokes

| place; emike posisanyl thatiladger chemetlar amouotsddf thenatheo i !somers
{

258 818 AR RA bbb Rl hofaFlR by S8iioR eos

b%Veﬁﬂet By nfimed amay@tsunBerthef GRsesi wherest enadiopsier J,2,3,4-

V!@trbﬂ @bismdmduﬁe 1r-§§t’bbkﬁtce§br8 AUetivafdsbrd énfphﬁyeﬂait%@uld

3%1‘? t??ﬁ%‘? ég tﬁgt: Shpn t%@d}sﬁnbﬁaﬂ'éﬁ@ af %o‘iﬁiﬁgﬁggr similar to

atidi thyadnogenative cs‘arthes||sta:|l.a1301trlee1-bartﬁng:gl|dﬂeadld analogous

RIS, ool ot el By Rl Pefisolipfa g Jormed i

tlﬁ@eeamoumifméheraqougfet winsaid ¢apgotcabben stiong prefarendel for a
hendie wﬂom@%eeahye ﬁnm@ﬁydrogénﬁﬂwao%@%s Sntel 'anta%g

forne he possib fracti onat

|°&“@5P”§nWB'CF ﬁ@a éﬂ&ﬁ?u%éing Jyycfﬂcme "‘aﬂ?ﬁ/@bfﬁmge@ﬁ%n of the

ﬁ@cﬁdmd@lmehbwebtﬁt{xylut taciﬂ!uﬁbaﬁﬂt Sy @@dﬁlo@tsﬁlﬁtﬁ@d-l bfbrﬁ@ﬁ‘@m one
co e Stereosel ec never

S 56 oS MREw BRI, Bl 2B ARRr e aflodls RS are

chrmm; ‘Ohéadenidpéribe sinetwkes ocam beastaﬂ)hah@sl ysoiteble 2D

ﬁ@gbe?ﬁé?ﬁ%%@trgg n@f\ﬂ;@#ﬁe&@&nﬂaﬁ? "5t Q)?éjrﬁ;ile ‘ég&yhféll 728%n or

toéheréhﬁadoq:@”aqelrawe i gnalysie armhe;mlpal derivatization and sitable
HNBIBTP bP YA mitdl d@Wa@lzé@orp‘%vfﬁélﬁ’%écfsdtd rkﬁbwn"\’bﬁﬂ‘ described

reaction conditions which are identical or simlar to
{3RUNBRPdr ogenati on of the isoquinoline-1-carboxylic

aci d, anal ogous conjectures apply and again only

f d i. I ts;
P Bt B I HSiAed e Sertaly B fadtiRedsisaly
fUre comipounds it icommpldyenaable chirdllyesubytitutek stariimnmaterials
B‘LB&%?% URARe %%'ugﬂ‘%Hé cﬁﬁﬁfs‘l{gggfdeﬂ@am}ﬂcﬁﬁtlbﬁﬁ] chifality at

e Ccils ring enati on

. .@wuphkﬁahtmcqnt@a bbsy | xemped, chag igyaoniio asters imighf be

ehldied QHBPfc‘E&fS;%I%IerS' BliZa%ioR9SH Rider tieyhiam idhiral Tic

Fﬁrﬁ]é\sf@tﬁf?#te&r th&ﬂ 't Nﬂéfdana r@?%ﬁ@slaéghggtaﬁégéﬁmq@ﬁ@ag gpove.
suitable 2D NWR experinents, X-ray nethods such as, '
PRI RN SRRt sBR B il s i e
farm abtheir saitsl grsindres farhe Rrefdrenles isvgitvenr 4 ipharmbacolbgically
LeadSabR SNRMoR8k HERCAKER thetal or alkaline earth metal saits, 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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i somers. Another possibility for synthesizing
enantionerically or diastereonerically 25 pure
conmpounds is to enploy suitable chirally substituted
starting materials in order to achieve through the
chlral substituents an inductd on of chirality at

er chirality centers. For exanple, chiral glyoxylic

e‘é’ Bf% 2ppEgRYia SL@%{L@%@mrﬁompm ggﬁgﬁ@wgb@sf;c reagents such

Ca§|hyzi&b>ti@él§ tzﬁtb@hdﬁs tiicrbbpatesC Ridotoldies, and ammonia or
t hen tomhé{gro enat e

PRRB b, Mhetrring, & e Ry bBnAS B Scipmine,
otﬂlethmomnpemrdtnetharimmmmIBHMOmdtamy oe>elisﬁ basictamino acids,
ff&? @Q&gﬁ@ﬁ)s nﬁe;?gﬁtn%lﬁé r%rélﬁg%c éﬂbg‘b@éﬁ agsn&etgksformula I
e&@fﬁpb@ﬁ&l wraups netedle @cldaaddlltlonesaétarwan mcabesmlepsredowﬂh
hyteliReAdias, 'ﬁﬂﬁablé‘%ﬂ‘r’tﬁﬁrﬂﬁgg (rjé {h%@@anrbeﬁﬁé Hqueﬁﬁ@émds

al | pOSSI am no

meHcly A Mgé@ﬁ?rp %aﬁﬁ%r@mm'cacwwc ThRMiSUEYES.athhesPaeric.

Ph‘iéﬂ'la(mleelllf@ﬂM yDénzleaégmle;gwl:@ al pr-ﬁaldefrfyat fJﬁ@ﬁl@OUJllfﬂfﬁorﬂbbéﬁﬁane-
re. ca e of .sa

I oY BB BB3RERHE, ”er s tTRORR: o 2-hyeqy-

oE)thaMﬂfopicametm, exatie tertarich succipie; geerdipleosphoric , lactic,

Bgﬁié)f @Be ftfﬁﬁé% n{féél&?\l\;glﬁo?l% RickAldic ”Btaﬁllntic or

|ne carf ere app opriaté
é[fﬂ%@rpﬁgﬁtéda%{%mm umsalts with basic reagents such
as hydroxi des, carbonates, bicarbonates, al cohol ates,

%d%%@ﬁ?%??‘%re rBlatgY O'éf%bﬂ fsireciiien shoha armyla I

di et hanol am ne or triethanol am ne, tronetanol or el se

basi ¢ am ng-aci d®,._ 5 _fQr exanple | ysi ne, ornithine or
ar gi ni ne. e co D ds o the formula | have

basi ¢ oo.®. t|on #Bts can al so be
prepared wit strong aC| lEltabI e for thls pur pose

are both i_ngrgani ¢ and organlc acids such

Wy dwBISRI BOi &8 Tidaeaast gtom, Nibpr ddi Ma.nS ., sﬁr@ldm &l, Br, |,
FSFQ H@ 180 Gﬁtﬁ@ﬁ%ru'fg@ e, inham@Enes f0fdical which can

| b
ks e TR Seh o ST SRS Safes e SRy s ortho- or
‘aPér’ﬁTtR?b‘hen?It h@“ﬁ%h‘irt&%ﬁéﬁgl aGpt 'p‘énté??&%'ré;%erfyf‘r IR N is a

cer ol ric , 'lactic

-3&?%?353'/03%. chcas A tep bﬁl@ﬂ@azaﬁu%hpezo@aa@l@rah.whlch

eabaittia inkage takes placervigaes hirogeh @f tHebhdtefodyleent i on
also relates to novel internediates of the formula |11

\' 0\ F (II1) RS/ QO+F in which RS is hydrogen
awtive ebld? processily, arSldesritBfor@xantpie in J. Ofy.-Clid) 85, 547

- PiB0Y! IndfBi? WBenetl 2y, 1573 thodd), Y. 'Gig® CiRFh.CAY, 180 (Hoo2),

Nippon Kagaku Kaishi 4, 631-6 (1976) and Tetrahedron Lett. 28, 2115
(1987). |

A preferred variant for preparing the compounds of the formula 1l in which
RS is §02-Cl, 802-Br or SO3H starts from the appropriately substituted

diaryl ether. The preparation of these aryfsulfonyl 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 VIII
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- MR2RY {SOHECE RO

20 easily be elimnated, such as an active ester ORy,
where Ry is ortho- or para-nitrophenyl,

2, 4-dinitrophenyl, or pentafluorophenyl, or Yis a
het er ocycl e such as i m dazol e, benzi m dazol e or
benzotriazol e, in which cas’lag the |inkage takes pl ace

via the trog)en of_the heterocycle. 25 Active ester

proces ed fbr exanmple in J. Org. Chem

45 54 80) an J| Chem (\M8) 1273 (1986), J.
l.v

57, 190 FNi ppon Kagaku Kai shi 4,
631 6 (1976) and Tetrahedron Lett. 28, 2115 (1987).
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R lﬁ:la%aﬂcgépqn%!%hg%n' Eed'dﬁgét?r%f i@i@g\g@ 038 h%r & ¥sftuents.

and can ace by vari
fl?lé%m@m $l§ba§l§e&nts,yaﬁ thes pegsant sase,otiredi eendening anlbistitoénts
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r .
SRS eiBlhed FRobuMP ARt BRAPE ciiBide, Shd<pHbnilbiidridtice,
thesghl @N’Se@ep’@cal%@l@s tth@ﬁyl Hbln@ud@r and calse Qﬂ)@t rmethods for

teRlicThatiBAL Méﬁﬁodseﬁﬁ ﬁfhe%i%n\%tdh%}%s@lfcﬁu@%b!bt é\*er@égcnbed in
because nul tIE| e sulfqonali Ogéyrg[\ it her nde3| [e
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&amnale, ig uRs Rty (1941 %t rEéthher
smbhonmettaeistcarsbé nistd ab intraxiiepahedutfdnizaddid PESIEES thio the

NG RS Vi e S b i a Do s ot o1 1
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\ﬁog dfl IFSu(h4R e salfue tigxideléRRadl bEeav. (ChiB. fays-Bas 111,
Qoar(qggzgrﬁrxnﬂéarmls%iﬂm tr@wde anatufuk dlc%q@é"éd 3Prakt. Chem.,

2Ry 28 thods can be used t

gfﬂfée nyzs‘iur%%wgsa Grgtrioxisieqd .qqpseretﬁ%tedc%#aaerﬁfld

¢f. Rrakt. fGhveml 98, VI83I (1988l es enpl oyed ar e:

concentrated sul furic acid (Rect. Trav. Chim Pays-Bas
107, 418 (1988), silylated sulfuric acid (Bull. Soc.
énotherArequeody, uspd method startdrfonClaeytemirds. Jdese Zre initially

é rééogﬁwg%@az%‘t'i%ﬁ’dn Fdctsh HtothBefilzo L6Mboult! Bt example
by react|on by sodium nitrite in concentrated aqueous hydrochloric acid,
and subsequently converted with copper catalysis, for example with CuCl
or CuCly, into the sulfonyl chlorides with SO2, preferably in acetic acid.

- See, for example: Bioorg. Med. Chem. Lett. 9, 1251 (1999), J. Med. Chem.

27, 1740 (1984), Org. Synth. 60, 121 (1981), Chem. Ber. 90, 841 (1957),
Org. Synth. VIi, 508 (1990).

Another method starts from compounds of the formula [X
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215 (1992), m xtures of sulfur trioxide and sulfur

di oxide (J. Prakt. Chem 22, 290 (1963)), mxtures of
sul fur trioxide and concentrated sulfuric acid | (J.
Prakt. Chem. 93, 183 (1916)). J 25 Another frequently
used method starts from aryldhi nes. These are

initially converted 4n a diazotization reaction into
t he di azo co or Iexa pl e Foy reaction by sodi um
ag

nitrite in co at ed qus _blydr ochl(B¥i ¢ aci d,

and subgkggent | y~converted wi t R copper catalysis, for
exanple with CuCl or CuCl2, into the sulfonyl
chlorides with SO2, preferably in acetic acid. 30 See,

e i Tl i o
(@Emple wRu, Bt stands fen butwbsmio ?Hedié.iat@rﬂrwfs. Jhese are
S5ahsefaen)y canvetied metrbacticst aviths SO-pamimezadads ¢uch as

. anl. NA| P[>, F I
Pt idto i Sltonfd poi] Rbacidr ith £0J 2bB NESTy sO2
vinch 806Jp | is haleen deseribesk angsulting Blirgctly( Bu  gheanehjofinated
b o i.t hiated ls., .Ih .5
trKeved. s Fendhbll U6 Yiotba BORREBS I Quo. Chem,
Sl utr3d (1998, 4sChemi BechyPernkimk)13, 583t (1986 lahdrnSynthesis

. \ ey . /
i, 0 QM TGS o, (R o
de8. w4Pi(1829). These reactions are described for exanple

%l%ngpfslori@agaaagst%wé%eg%@ é]réﬁﬁ@d by -ﬂx@ﬁligh 1038%yl’thiols with
iy .Se%“?'&ré\?%m%%ﬁ?e: {:éﬁm ﬁ'@asgaf%ég F@Mse descri bgd:
l(Si@Mtechmhenok?Bher@TsS daho96) corﬁgﬂirh‘edn?mh céﬂly(m@adi IGcmkm@eulfonic
ckE Uhser Phaf BLEP oBMaRERE Mo M BurBht A | GuBhbsts 11,
di993I (4088)- phenoxyphenyl s can be converted with

silylated chlorosulfonic 15 acid under phase-transfer

TP SRRl AR S RS dos con
fcarrad eutlih Ipairticuidy deréﬁ?prg@égsbg_ carried out in

particul ar by two fferent processes. 20 The
preferred process in this connection is the diaryl
dihke prefgmetiepiosess 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, I. The reactant
employed in the first case is, for example, a halobenzene or phenol 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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enpl oyi ng one buil ding bl ock which already has a
trifluoronethoxy group. This may preferably be for
exanpl e either the 4-trifluoromethoxybenzenes or one

of its related derivatives, or else the 4 substituted
4-trifluoro 25 nethoxyphenyﬂﬁ whi ch conprise a

repl aceabl e F, .. The reactant enployed in

t Renzanest!feny éﬁh?@ﬂder oThléxlanfﬂa@tech Withl abéensdnd esivalents of

gﬁ-gfﬁﬂlotrggﬁyidi?phéﬁﬂmﬁﬁéggﬁé déddheed ;ﬂdﬁ%@b&ﬁthe aryl ether
Theds N 20rds e Faben s FER s and Shie o o liary!

' snghelisﬁthenThesegaay fomg prefepablgl basincleatvhgs dbehe sulfonic

BES80 16 SRR A S U BB BRI T it e

shermulaslvsis orbmlneekamhmnatlomg Left. 6, 913 (2004).

- Review articles indicate a | arge nunber of nethods,

in: Tetrahedron 56, 5045 (2000); J. Heterocycl.

ra\gth@roggggw@gm carDbge ugesk ¢an e rggggie@mgg)nstructmg the

Syﬂd;@btnetﬂoxyﬂs"ﬁe (2R48) frorrpft%gn ggrréémﬁoﬁrﬁg y4—%ﬂ@ﬁoxﬁ)henol

Tiduerrs Mhiogthithe o nBRRRSAde filyometnoxy group -

lbl‘ﬂyj lasfeim spanific peneeses atd known decduske theretis \oalys pvisional

S8 I gl 9082 e REPERFRH B0 o BhfliSes

_'4Nlth iVerigus ostEaneh baskend mmphuli@esubstﬁuﬁimdeactlon is then

cansd | Qs with Hﬂﬁoﬁfo‘d'iﬂ@tr&ﬁéthaﬂémﬁ?é' ésﬁﬁﬂgaﬁcﬂﬁgﬁﬂuom-
the correspondj n fonic acid aryl ester
dl"% Kyphg I'E)é(yph?lgol, gan HERNnBe cluiripted rusing rrafe rfigripation

brasthods) ftﬂrV@ca?nplé \Mgie [ﬁjﬂUfﬁHF @JSS@?%:ZO@Q ame E:$U|OQ6M¢5)
e before the a ori

Aol BEBhR RS R R pobhgel RO s i eabiES carrea

pud aeskesatibethabave.be used can be regarded as

constructing the trifluoronethoxy side chain fromthe

correspondl ng 4-phenoxyphenol. 10 However - owing to

tIhe saposnfaroptipdprmele o eane he iempleyeshdonswthesizing
%@Hﬁac&ﬁb%aﬁy E@Wé@@ﬁiﬁohﬁd@r‘Pﬁ@@é%ﬁeﬁrr%vbné}’{\@c{?ﬁ Slar

her e IIS onl rovi Si on anal o wth si n‘p

? hénaloaplisny WorBamd cdarvaiivg prbloa\f?é(@éd m@nyh different
vespertiss of BofgnpasEs neéd ny caeeaojhstedCaﬁdJ bptimizdd PNthe drug-

ARG BthepRe o BReiiake: SndSiioll, Mistabolism ansl ramsiign 1are,
besidesytba dmj@gpabaoﬂlvmyamf deeisivieeinipartariceatce that sanly testing
Ror e BlupRies” s 4506 JRitRnaht i K8 THuB-Mdifla frgpess, and
ﬂéﬁ@&l\reb ﬁ@ﬂe@h@ﬁ here meay asbimeady temainbiemafdhel proﬁlmg of
BetivElibREncsyut as descri bed above. 20 The conpounds

of the fornmula IIl can be enployed for synthesizing
phar macol ogi cal |y active conpounds. These often have

#nhast hawt Euﬁpriﬁidw bédh afoah@gm @@ﬂbbws nghiel have as
ggntn‘éﬁ{ory %f’ructu e cOmpouXd of thee {‘ormuia IV have distinctly better
pharmacokinetic properties than structurally similar compounds having
unsubstituted alkyl ether or alkyl fluoride as side chains.

The invention also relates to medicaments having an effective content of at
least one compound of the formula | and/or of a physiologically tolerated
salt of the compound of the formula | and/or an optionally stereoisomeric
form of the compound of the formula |, together with a pharmaceutically
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properties of a conpound need to be adjusted and
optimzed in the drug- finding process. The uptake,

di sposition, metabolism and excretion are, 25 besides
the biol ogical activity, of decisive inportance so
that early testing for thes?@ properties is very

i npor.t ant t he dr di ng process, and, negative
ngﬁ% ARd pﬁ&%l@! Vé%iar%f%d gamegy additiysand/oR OBer erEve
psubdthndag afd emp;emfs substances. 30 It has now
surprisingly been found that conpounds which have as
contributory structure the conpound of the fornula IV
hBeeatdaemf the ppharietolegicappraperiesk theetompeurgseofithe snvention

uns %Lﬁ{ablié:{dr‘é Sé'ﬁ%'tl\%[‘h Wéﬂﬁ%&]&%ﬁ&?ﬁe&m%som rs in the

_CPIPOFRSSIQTE thwhutcmem |ermaapgcd> arélvaatr/eef tmewdpmmm@ are

hl}f\Vd)lK)Sd an T%fefsé‘?t in\éﬁjo%onﬁﬁg’éné’ifatf@é ojbﬁﬁStd@Br%e?@”%llHP\d as

formu /or o Si gically tol erated
s ?0%? rpﬁ%&c%%mmeéf Chpdrp ﬁﬁﬁfaeﬂ o drastma,r prolonged
OJDtrltdnﬁ:hdit}mz%itl@heaﬂt@Oan:usf@tf paflat hﬁuﬁ@ﬁmu nedntt teairs.

i nbBlR, EFtnelihe ey Ry aieq ey pé ootlagenoses,

aerticdontal aistyrdersooenddetaling dtaiumtmhaes aad ahdonic disorders of
B he, ph

28" RosBihoron BGRIEE hcb o MRRIRGELER, Al ASEELT, or

sreet@@pl Iga-rglademyacaie endnehronisr arﬁlyrmﬁeswarthﬂ@mih@@r gnyalgias

AR diBfPBARSES Gbdte Matatbliam. mh%“cmsb@ﬁs' cyflthé f@ifmula | are

s are olved ese

taI I rot.ei
s sutaie e P St aiol réfian, abc aselebons @Rdodeaoses.
Sifendympseesds ohthedfopinuta b asd fuethemiord suitzbledoothe treatment

B OR BR8P oI AL RS Ui, hoar
ifaiiradend ceptict shack; | Byacoiponder ares likewiss suitable for the
gfi?éwﬁge%% oc F‘dn HIOSH C&ng%h LiibRs, wound-heal i ng

nces an |sor ers o the | oconot or
system such as |nflannatory i mmunol ogi cal lly or

MeabakiRa st of wtlﬁv@mbrpww' 5earatjmm*stéil§§ by oral,

talE R e SstaL Yo ab RS et ms At o) by, StStanays.

mtraa{bd:lﬂalf antraperitbnesltorentravdnauscinjeatioanOral administration is
ﬂ,&ghrgacl erosi s and stenoses. The conpounds of the

or mu are furthernore suitable for the treatnent

of inflanmations, cancers, tunor netastasis, cachexi a,

GRS v |orP§I§6tre aiéd | dJégpr E%f%??ﬂr&duﬁ!ﬁ&‘é m-'e—Bﬁafnent which

conpounds are ew se sul prophy
GPmﬂy@éﬁrQﬁfﬁfler%l?ﬁj atelegpt Anei geawpeundnel the fpraula | with a

@Pglrrﬁa@@mcan@fsuttaslel é\Y@@hVﬁBId@ﬂﬁll?%@F@ﬂeﬂ' &drfitednBY where

ShAToRret< JunBir SHtae cGhveeuRRianeSs. adifes of exiaients into
arduitapler désagestbrmr i ntravenous injection. O al

adm nistration is

Examples of suitable solid or pharmaceutical preparations are granules,
powders, coated tablets, fablets, (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. Excipients which are frequently used and may be
mentioned are magnesium carbonate, titanium dioxide, lactose, mannitol
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preferred. 25 The invention also relates to a process
for producing a nedi canent which conprises converting
at | east one conmpound of the formula | with a
pharmaceutical Iy suitable and physiol ogically

tolerated carrier and, wherel3appropriate, further

sui tabl e active substances addi tives or excipients )

i ARG OHIET SUdAS.alAle dYlkageoteB ngeféié%rn'ﬁF%@hsoPeE{lP\‘@%kﬂ@ its
sdbfivhtivespairalc aHd | watjetalsie Péils2 &1 SasA figh dfvap L5||eSs,u nflower,

p ers, coated t nm cr o)

PRRIEL e veeie, it geovetsy Brectioel G Sb68REnsHgRsas. for
eexdnsplen sstedeopatar andj rmohaldrics or L{iolyiwr!caaldoBﬁls such as
pg@?ﬁfoqs with protracted rel ease of active substance,

[ e'production of which conventional aids such as
carriers, disint egrants bi nders, coating agents,

STR4 |p|h%9m§9&mc%1 &%F Feféﬁé%wugﬁjgﬁx% dfaln@VQJrhm%ftered in

sweet ener IZG S are

wfipsagents, o2 re@ab é#wn%pmﬁ@wsﬁa agtlye ingredignt 7 @ﬁsa:uéaféiose of
NMAGNESN PO reRcDBRIR eentidrt etheTofth@si [deh tHea@éééS@f solid dosage

h
oot %@éh 23 4o RS, ZaPehiods 8502y BBl pEispaBTfEs! this doss
acambe uprid abegeti 800 engi bt pseichalzy atbloahSO ity 800 ong,,and in the
é%el ST’V%BI'uttoH?afgﬁfnégaftr@eﬁagﬁ])g)%'u'lg fr?r ﬁ/ 58%2& ¢é( Q%d but
ryelaialliabost 1940 IRGdngc al cohol s such as 5 glycerol .
The phar maceuti cal products are preferably produced

i ol Woseg Bficelie fotoP@areiment k47 @bl patieat wafhing

* tateut on@ okindaref fromme aboue® ineg tof 100@ ngr 6l sctive $ubstésce,

Q

afertty 800 B0° B0 0 g, JERendRe; 88, b activiysef the
campaing of &%lkfotmmuladoo-lovgevdmuun soafee cibliystainoes, Bigheo or
39@9%3"?2?955% trHE §§eb§ %ﬁ‘pﬂJoHH%l%nsT he cfléilg} Efisé Or'?lagt be
nﬂlalsi@’@dnlgothmy ﬂ%nla@trayoadwg ar@mcsn e ffoim tQﬁea single

goga geninitoforarigedud t pRadlit nbfwsman%f?%oe ? gtunTtQ Kéhd by
'B&Sﬁn}@nmeﬁhg%%e@d? dgg%ﬂde@Q9§%ﬁh 16k Rigtvals.

activity of the conpound of the fornmula |I. However,

AP 48 %”%ﬁfndeé?é%ﬂﬁeazw B SPRAYCHER thethods

dﬂﬁBm Sk amit bwadﬁﬁ)@nwtlz anilMSERDE),awittathe maihpeak
9rt %oan%rﬁgie%ks%ﬁg‘%ﬁd‘igéfedofn ELSE. c%s?' Ef'reﬁ*r%etrgtuf%s are

dosa uni t dmnrstra
étﬁi@d dn cﬁﬁQ"?@ﬁ é}e}$lu§dRa’og@§natroam ferepenatirer (P41, to 24° C)

Blbpebvigtieril Qlsedarfe UsiHRr! xpRiridMde€oR¥sP@RP to the usual

2BRvenREoP! ¢ methods

“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 chloride and carboxylic
acid. The carboxylic acid (6.45 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 arylsulfonyl
chloride (1.1 equivalents, 7.1 mmol) in 10 to 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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25 (FAB-, ESI-M5) and 1H NMR (400 MHz, in DVBO D6),

wWth the maiin peak or the two main peaks being
indicated in each case. Tenperatures are stated in
degrees Cel sius, RT neans roomtenperature (21 Cto
24C). Abbreviations used ar2dt either explained or
correspond to the usual conventions. 30 The invention

i PeXpeaxashtime iscassartaingdacesydingatesther canvergive whigmdas

gterkeha;blaaetnﬁ% #as é&abr%h@dtsyﬁﬁrégéﬂgﬁéét?os%sy The solvent

unds of the fornul a éﬁ her a
n?g'ﬁ%fhr%“aor‘? HNder 1egHeRd Pregiure a@&uearw@rrtrrbthen took
aplade céheactmnbwiml i HCI dnd FsaﬁﬁatamN)aor\@lLdioﬁs @rlrwﬁgl dfnthe

Pl DAY AR o U i Fagiom i

a@@gdesmﬁt sulfa@ o nsedigol lsulfa’ue ahet heoramepitratibh pnyhe crude

d?/rleﬂﬁbﬂﬁaf ertﬂererﬂléa‘ Yi3lreaed fJﬂﬂer;B;]FgJL}lfrkg b&%hﬁ*@méﬁ)dﬁ.ﬂphy

was s dropw se room
tenperature (RT) vvas reached the m xture was stirred

aGeh6rap ficihad 2SSHRdREIRe2Rm %D%&Q@hf&rﬂe%dﬂ%ﬁr%@li@facrd

The ex ct ti .S a ne
lﬁ‘z%rcarwy fig 44 v W e 2ol Meditipp pPassibly with
vm:!cbihomm Hs5aH ltal'td'@dhyfumi'saﬁTHF?QirrDMF)DQ(GIdeErﬂonde (1-1.2

St S YR SRS B AR o5
I-%ﬂ) and skawly @ﬁ@d diapisso 2N Na@H wiagi adgadf aythmaically in an
OJLﬂé‘ﬁré%oPQ?R¢’ téLk%BPalﬁe ‘?JtHWS nﬁﬁﬁtt %%?.rsté@?h?’ T8%‘312 preferably

orofrormwt I um

s%a*P uﬁdsﬁf%%\me P S eidenteora i durther NaOH
wordugintivAstR bRenid lcb@@lt/éryt wggcrbﬁfbv%blfﬁf‘#fro@ry evaporator,

Bl o SRl ¢ 0 Pecsiont W Tl wdPoebi acetatg gnd

- Eeidifed edthboNyHCE Afted rewmsvai of they edganic phasé awd aenewed

PRTEGHSRRT i ladtebls Bt yB S SRRt the praapic, phases

é!\ﬁﬁ!ﬁvm)'@ht@d pirigce oyBr ysodium  galéatai ssdl thed the BHEivent was
@ér@r@?@@tdrﬂe'r CrBd Qcé?:ﬁ pré’ssgrré Mrhéndudé %%fﬁ:&qg@ either directly

ded automati'c y In a
%ﬁﬁ?qryfqroraunﬂepd ¥ deipatagEapiy-const ant . Adj ust ed
pH 8 to 12, preferably 15 9 to 11. After the

el elobe R BhGmifR roRCG e eRcs ahe Ferpeiig aci

- Boramgl ef dher enino, acidnererd edissphesiors slisganaiedoin 30 ml of
. auemrtﬁreomtwasr Ak eGhder tiler@t |£1I‘d§)et2‘i3%] W Mmdf) 8f BIFA

with 1IN HCl. After renoval o € ‘organl ¢ phasé and
(risdrimethyisiyhEifiupmacstaride) ayerso msldetasandiithe eixiyte was

ABRIRA Gndbh ecMiI3S) @ RhasRs 532?% grﬁ? E%‘Fbﬂhaegulfcﬂ{é)l e(?hlorrde

aver sodj u suf te and the

sgeeretiy s%qﬁtemtrr%fvereuaédsrd dautis waltien; and the
ehixtaed Was dg@&ﬁh@éteﬁwﬁde@fremx pordifib®IfdPI8 h. After the reaction

ﬁnxture ad" ao%lgd aqueous 1N HC| 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

35

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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- Off a@masmtﬁ %E%I\Yér&f\}véﬂ

General nethod 3: Sul fonam de from sul fonyl chloride
and carboxylic acid 25 8 mmol of the imno acid were
di ssol ved or suspended in 30 nml of acetonitrile. At
RT and under inert gas (N2), 2.3 g (9 mml) of BSTFA
(bis(trimethylsilyl)trifl uordacet ani de) were added,
and the m xture was heated under reflux for 2 h. 2.

gG(ﬂge?ﬁlrme)th%@ 4 Reerarationf thenhyirpyemicied 6q0&ré§am¢xskrp acid

Wia@hlaefirdatd sctiveitivar e added to this solution, and

D GH o B BB A SPutR i S A et o

cbd| ezpliivadente of etHyl cNorEbrmate, &c@leqtuaaidntst ofrM-ethytmorgholine

Ty D2 BBy SRRPY, HIRSD 1 FO4EE0L PSS U i
cwly&vdrwfwﬁrmm weiteaddach Aftardhainixiphasadeen kestad at 80°C
NRAUNRE redibad ipPEss e ifd the

over sodi um 3 ﬁoncentratgg undgﬁJ reduce
e %@f@duqb@@émrﬁ@ddw @hf@”kﬁi‘?ﬁlrﬁQ icgpethReEsy eact i on

product, it could be directly reacted further or

GO bR S Pront B e RB Wy i ABicE raudR e the

feavraspantiogydariorad ictiioridiea chl or of ormat e acti vati on The

%f'\tl'\_é Qlﬁ\g}n%g?d: g@%%&%ﬁdlﬁcﬁ%& % 91:5::? th ERiofStofth (gifhanoi-

equl va

drae)r(aboutnard for0B ewg )/an@,natsRan 3reqeu nie b lexplyhehlogde
afcte- ad’décﬁrTlﬁe PiiR@rd WHR! iHem kBt 433)(3”?& ét?bu]c éi) mis. To

[ %lmathyl sHy%érox am ne
dﬂ“@& dentormakeny @ smal Rlenwas dakelt erG’Cthﬂ‘ graction
a‘task%m:t m4xél:l withea smtle/behzylammeaimvetr Wﬂpleit@del@cﬁi’dm was

AR T e BB 8 e i £aspBic acia no

Rerger beingndetectdinde Hylnietrhedrrby HELG-M8). olﬂgh necesshey where

%?Prr W?gb%aﬁ,%ﬁa”?h %‘ehé—%}%@g ﬂﬁ)& %@Pdltlons The
\mﬁ@vas iheagemaussiupy leﬁlﬂamcm upder fﬁ%lppd angssue, g the

3e§aue \Aﬂé@ﬁhﬁer@fu;pwldry tgtmezlé'cgf% ré’g%"r? e%gsﬂatear he _dryness
CsEi fimese The b chiprsia s then taran vs hahipeima (1Griper

oMoy amdicht RT, $|etﬁkvmds%ﬁ<6ﬂ OAtrInhbtﬁyﬂsllylhy@'oxylamme

PRRE AR AP ) tapuB P gt et ol Trepion Ehboked by

tHILMB), dhaceaction mmugaewalseevapomtedmmimeredum pesksure
iate t
b Bl wils (IRBGRAGALY MRS SocRRRKOPT 1 ate Lo

heat ong |ne or efl ux

- conditions. The 20 solvent was then renoved by

e qmmﬁém@?ﬁ?’ﬁeﬁ%@é’ﬁ’%ﬁwﬁagﬂ or reSSIt oe
T RiShelfuyRrordheizensnd 1 e g EhPorBeDankhanifin (3.9 .
uakemma), Ipmt@éﬁlmhctfa?bﬁmétéQBfUS § 58 nﬂnél)@iﬁﬂ' dopﬁi@@l—d Eloride

. Rir()3 %gequbx i) wgre mixe }nr 'drr§/e bm/li' sfhé/ | Xt%r % asagﬁrpeed 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 passing 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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were added. After a reaction tine of at |least 30 mn
(reaction checked by 25 HPLC-MS), the reaction m xture
was evaporated under reduced pressure and the residue
was purified by direct chromatography. Exanple 1:

4-Trifl uoronet hoxyphenoxyben?zﬁene

4-Tri f 1l uor onet hoxybr onobenzene .5 mmol ),
pPegarrying. oulga fi aflroma’mnaphymn égﬁmﬁlc@h@maﬂ@eptane-
(&h?ﬁac&tat@glmﬁro@lﬁtﬁf%ﬂ@ﬁé mér@ebmur% (103 ng, 1.04

VI, b e TP {or 2B WML OBl Ao 2Dure 1 H)

wad2t(tred Bpncentrated in a rotary evaporator, and the
rasi d ken up in ethyl acetate and mxed with
@% s?S%‘%?#@odi um car bonate solution and solid
sodium 35 thiosulfate. Fine solid constituents were
renmoved by Lgas& ng both phases through a frit with

KExareplgudir “atfd Tsliweremeashoxyphespyy)aenrenesatfanylrahloride

ariEe BHIURD rofh BREMRIE ﬂétQt gmcre.nm?)' fa¥idi gwelawn 25 ml of
acetate. The conbi ned njc ases were drijed over .
dichlararaethaneew %0895% F. a seliearfprhieestifonic

Fiokd un smic oﬁmmmmanﬂn@xemogy @3 Mﬁfoﬂ?) ﬂ\@@DM@W!yZ @dded

- Mhobiie!" Aot i@, F5 CaRhed BTK Bl ot Further

fd‘i@hiowcmm@haee evap didadd andi thedmix@ure g/asze;%an‘ted hveittr g; little

I\/%WR Ac m%g 6&@ v‘fbé:x"l)remﬁ &2 Byiltlatldy thrbugR kiBberdubd.- The
eigher

@fgafn"FrFi'ﬁSQd‘F%ﬁ?H@ effand Beed ewes gpigay sulbategmdy after
'g??ggﬁegﬂﬂﬁe fde@@cﬁﬁﬁﬁp'fﬁtrétlclirg évabo ﬁé)tﬁﬂ4 Uﬁ@ét )reéiﬁ{i)n further
s et B BBy Rsofing fih @Ml heisamalS, SovlcAdHing
iaxalyl whlarided (82 rrolyet. B ay e9.49. Bénad) dﬁ’o;ﬂmﬁﬁohdtjmgso.s ml of
e eh o8l SEABNE 167 1 BT el o Gttt 2id b€ Folying
ey aﬁarm@akas‘ the reacticadow-CHMS dnid furtber aediion of 065 nad of
%%ai cMBFidee d%tlﬁlhéta{t%d @”fg'i‘r%?”ﬁili‘e 'f%ﬁc‘ti%g%ﬂ&ure was

organ| C ase was

%&retﬁrpgtﬂ fo8t @ﬂ%ﬁaftra%tﬁd e‘M”l sihvd asetate of he KEoaRisi Rhagrt was

ashiettwitt satorated m@oﬁﬂlonférﬁd?ﬂierf Qﬂférafé’d dfEahdQFied over

SRRFE e SHEmaleb o TR e erans By ﬂ*ragmnowaefod'ewgésby

la‘dd|tmnbfgolu6néénmmdapothtrmpvurﬁmr redistetpr@ssure,  of

396104 £B'd 571 Gheen donall By, “HTNNR Uy toghfe &:@ ofi 91
Hy'l&@a (lamd &ldy t her addition of 0.5 m of 20 oxalyl

mogggd@ qua?ewed stirring at 40C for 2 h. The
reaction mxture was poured onto ice and extracted

FiyRolgsibXivaRe 84 atstonTie) BIf9RR surEfBnkagig washed wi th

saturate solution"and then separated off and
dRiINMRQIEDMSO-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]l-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 (N»),
- 1.85g (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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sodi um sul fate. Renopval of the desi ccént by filtration
was followed by addition of toluene and evaporation
under reduced pressure. 25 Yield: 4.56 g (> 100% .
contains salts) "HHNWR (in CDCI 3): 6.82; 6.91; 7.12;
7.57(4m 8H) I\/S 352.0 (ES+) &drolysis (vvater |n
acetonltr| | e) affords pure sulfonic acid, '
DREOPERY figny Examples, chsmivedﬂrslﬂ@zi qﬁa@emtrlleswa)s adsijed to
|\/ﬂ‘='ns4 aaﬁaman(;élﬁj }héﬁ‘rﬁﬂt Rleewds again hgated underI r}gﬂux conditions for
uar onet hox eno enzene

4" Mg i, AsREB ARG PRE Sosiak Agpals S Rar S ausa e
Stmaﬂufe \n&d fetirradh the ﬂcbrmhgl eolv@ht was removed under reduced
T u I
Bl 18, Ay AR hen hils pelpt s addeq, the
aRIeOI] tphalse was Beparatedimferaricheaxtragtesl with) saturaesl gNaCl
(Qolgﬁoﬁm‘él deOBv@!S%oG'RJn%(&ulf tQMHSbM{J&? %tﬂlgr?efr‘g’r?écﬁjced

m xt ur e- vvas eat ed
OP"@SF\U"el Bh@ Ryitg 2fnihis )prfac#uqthwamch%@ﬁowd €r\d#h and the
Beaaning ctudd bfsdicy @@sitRed QirgtihpfeareRy Rither.i | e, was

added to this solution, and tthe m xture was again
heated under reflux conditions for 2 h. After the
r 8tept 2:diydroxameate simthesi®l ed, aqueous 1 N HCO was

aﬁ‘?@%orrﬁ&]?ﬁgd"ﬁrﬁinuétgg \?’vagt@gécﬂgeé Q% 4b i otfrb‘FugosrB*o\ﬁ%mOxalyl

ressure i1 n

echipride{ bh8S gnd- Ihmmal W%amatvmsfethmsa@dmbdropwr@ over the
USRS 6f PO aﬁlﬁ ¥AS tﬁ@ﬁ&w@%%ﬁoﬁﬂﬁxtﬁ%‘é (@i hmo 45°C

S B the vt it PPhq et sistbbam ik, faduced
qfrebSreprardiithe Wasufﬁhgcdﬁgdrésiiddt&v&é‘s ?gﬁka}iﬁw I\qulErhS tdluemg to
i Sy Pl IO TRERES Yl TR 20 1P MBiex hsuped

vrressliresfor 1&dmim li4gasrthesf agailndlabenmm m@tﬂmxafomsmo ml) and,

3o S dodialiy Q31,3 S ptifyes et Riter

. r?eaetﬂrSowQﬁ@vatéNaﬁaéern@é&de@n@&r raduasEpIgSSUEs, @dﬂheTﬁﬁldue

S@éé/eﬂtsshﬂﬁrédt hﬁn 4 eamyed Poutitstddl 1 i QBet\éﬁﬁﬁlb W@t@mam%
he .resul oi ly resi

SSsur e, S ntra
TR R s OB dobnOiresth RpeaiYs | BE-HBLCh pasduct
dractiChs anbré efcombiiet, ediuditle pwassusmoled ULhdst Nredulced

AU iﬂ%ﬁ{ﬁﬁ%ﬂsﬁy%%‘éﬁéf"”ﬁé“ B T ) ™

WagldaBaeang 89%rof feeayhour s, t RE-NUIRY &, 2182 mrﬁab{egce 6,

19 ST SEEIN T2 8 T g e e

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-Trifluoromethoxyphenoxy)benzenesulfonyl]ldecahydro-

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, 748, 7.77 (2dd, 8 H); 8.9 (s, br., 1 H); 10.9 (s, 1 H)
MS (ES+).  515.21

‘Example 5:  5-[4-(4-Trifluoromethoxyphenoxy)benzenesulfonyljoctahydro-

-furo[3,2-c]pyridine-4-carboxylic acid
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trifluoroacetic acid m xture for direct preparative
RP- HPLC. Product fractions were conbi ned,
acetonitrile was renoved under reduced pressure, and
t he remai ni ng aqueous phase was freeze-dried. 25

Yi el d: 580rrg(39%of theory38 H-NI\/R 27 29(2m

2 3.6, 4.0 (s !3 i
kiSHHWFAB 71.842.4 c(& my 4+)H) ga@s((gw er) 254p:85 4:m<ét -5 H,
lowrld)@mgw&h Q&téﬁ&)stHm MWOIUWQ AP G glime7i048; 7.80 (2

SRS A0 181 € SKalhedlgpdcdn 3 50 e

2-[4-(4-Trifluoromet hoxyphenoxy) benzenesul fonyl ] decahy

dﬁ%ngb%%‘uhﬁf%— {;rlﬁké%ﬁﬁ{)%%ggggﬁg Ifaﬁkdtcl}ctalﬁydro-

nﬁurQ{31'3r¢]pyﬂdm}e(fel(N-hyél)quYCamQxﬂrn@é 7.48; 7 77 (2 dd,
g)(g_l $99 Q?qs ‘P@ (RT 1242 Hh; & Jisphre DIRFSHX2, 4 p;

53 &, (Q N f%ér v dX Ppitenididy) Beheinediiior aegtondeiearyo

obicsetorﬁmn@ié%za @]rmm% @b@’@nﬂn!éaél hgwhl ¢ nﬂﬁhﬂ %@ vol.H) A
2.1 (4 m 4H; 5(m 1H; 3.25-3.85 (4 m 4-

H, overlapping with vvater) 4 28 (d, 1 H); 7.1 (d, 2
Hixaripled,: 72-RH4-TrifdoromeloXy@heddxy)Behfienekifényikiechhiiro-

gﬁ) %&ﬁpﬁ% (rﬁ ﬁ%&é% ﬁnoﬁ(&m Benzenesul fonyl ] oct ahy

ir of 32263 iy |1é|H)e346 (wer %0, WEAMESSTIR e 28); 4.4

EST)H) 793 #025(0%81 747‘@5 Fgfe%(% @ ppe! ﬁtﬁDﬁ)z 5‘39 1 H)
mn 9EM§a(E§t"'gn| tqagl%s 95% acetonitrile to 2.4 mn; 4%

acetonitrile 2.45 min; 1 mM/mn. inj. vol. 0.4 pl) 10

| e 7: .
?(r[aaﬁ.-gfaj’%rqffﬂl‘%SPW%BIWW%%ZenesuI fonyl ] decahy
drhe compadtypaerppounds (MNTapldr 2 wyereasyntixesizate irl theNkRainner

I th wat 2 2
§”]ak%°i’s(t é“é‘%bE%e dé ‘?’é“tﬁs\é‘er%apgl Zg WI7 79\A?2€{:|d 8mH)'
he ggalogpus sulfepyl thogdq% hawng)th%mp@%gm)d trfﬂhg)rgmethyl

RiPakmdihOaref chiftn&RmEngr aé\ﬂa}{ﬁbiéonge%‘rﬁbﬁmﬁge form%tlon and
g_wgpar atlvgcéo ounds 1n Table 2 were synt es| ze
n

RETHer BRRLRN ti§ Pﬁé"%c% desenalegy o0 the aheve
AeLOSBIB smhéonsﬂho&yl otbApsUR@Vi i8g bl‘tﬁ)di@cﬁ hogtartaied from

L ASEREAY e e T b v stanger
fpoocesises ofi sthearfmnnmtlomuwhnah arekngyntto theeslkilted evorker, via.
?ﬁrﬁiaﬁné | ReivBflon, A% SLBSSYSRRPRNMoh So RSiFP & SustbAYi! EM8ride
takes place in analogy to 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

'HNMR:  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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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 gi ve the sul fonyl
chloride takes place in ana®%gy to the above
description, Sulfonan1de formation and preparation of
t he hydroxaMﬁ%ﬁ%% g t4xed2 pl ace |ikewi se in analogy to
the above descrlptlon 30 Exanple 8:

CEramhlblE SU PR e RaR OB e b i
Zt&ﬁahyéro(sqqude)le 'Bcébebxﬁllc( avid2 H; 3.8 (s, split, 3
"'%I\@é 345@@ i 229y 5,84 Tent 2 W, 8RR Hy; 6.1-7.0

2o, (lZ%Bl&oﬂﬂpﬁ@ﬁa@ﬁb.enzenesJ\ASf(ESW)] 1B, 4-
t et rahydr oi soqui nol i ne-1 - N- hydroxycar boxam de 'H NWR

2 68, 2.90, 3.50, 3.98 4 H: 3.8 (s, 3 H: 5.20
(Bharfmagokinegicapeasurements 1ger|nsrai mevhpct d, 2 H; 11.0

(1%, eéCHA_,&@rSrEZ% o8 d ﬁ}grlﬁ) )((35‘?5131Ln ﬁﬁgﬁﬁﬁéﬁ a%@rajt_;e welght of 20 to
28 Babii et oir ABF R SHeREP o i wvidetighis i rgykips. The
2arifals Baq free Zackess B el dnd Rater2Thd substdhcéswete Hissolved

. . ).

BT ERoppER 13, dd aduiisled by davibe 13 biiEnuation
16f adaeth 7 fome per ker (egeivistand tosbosl 0.digpernwnimaiin Imeachngase,
Ve iiVie| Aordsburis %degng E@hﬁa#&ﬁﬁg E&hgbbﬁd were previously

ation nd |V|de Into two
sl RepSratel nbxeds ang adpistAteC GIERRAngRUSly (n-in-one

sibdy)aBresl smn@ledlmeltal@m after PRSA0S/ Wap &4, 6, 8laghd4 h, and

qﬁ%ﬁ”@@% SiEnbBl B o SRR FELAEN, Bh Pl o
amdeals)andafdeadmm*mistms as rdmsehbexbllnptumd'ﬁhamt!mdaal results
%]’éaihﬁfallly%omﬂé’d’ %Fﬁ'ﬁ CEﬁe FH'\BV yan]c:5 rférﬁﬁ% \éggrage was

separ m ni St aneo
(fﬁﬂ'ﬂff—‘ﬂ Sherefropy e mamacglanpﬂlfwam@temma Qaﬁtuéated using

ngtonb ooy Gty L1 piosoce
et teatan ok Blaae By LEoHS S des BRLbC s sehotomgient
i(t00) waaluseesud:m;sedweraePEns¢|ealA91 mﬂogtﬂpl@ giddruplet Mess

ShEpo D Hlfle b Be kAL %, 700Bs, &' [TEDS, fow rate

@a$2:mllmlemu&c§ed1golmm h6 nd.dnjpant: rm:etca11trﬂm+ﬂ)e(l)02% ammonium

Wt%sa?é@cﬁbn HE’@%{ ) I géarlb Ir Ll\prs&flﬂ; 0 %(%d’é) KRLABR Pheaction

monitoring) focussed on Q 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 pl of internal
standard 5§ pg/m! in the same solvent, plus 25 yl 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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(1100) was used, coupled to a PE-Sciex APl 4000
(triple quadruple nmass spectroneter). The col um used
was a ProdigyR5 p ODS, flowrate 25 0.32 m/m,
injected volunmes 16 pl. Eluent: acetonitrile-0.002%
amoni um formate. Detecti oG ook place in M5/ M5 node
(ultiple reaction nonitorin Ia?: f ocussed on Ql and

t3)

sthectwoechugses piremghsin ) (MMPt3atansh reutrogbil wolaggnase
0 MPGB RN%?' r‘éﬁﬁ'ﬂioe% bﬁfeoh%iﬁ&ﬂi dfogk @l ace(@Aschemistry; 31

25 T 60/40
a@ %ﬁe}gqseﬂ 39% f1§f3§iatf£ h el yene ACHSIY 9t thengffect of the
semyties thhibitoy/iwds nn%kdn@dignﬁc&@étﬂ@‘to ppbﬂ@]z&ﬁ]d)éollf ion with

LGP G P SariRORy BRI ety Blachyoluton which

centtained gihiei enzyrBe rimpits00bher appdopricde, forped tringtest After
Zﬁcﬂirlfi’én bf‘ﬁ@ n B W%?ﬁéhgf@{vlv us dlr:?%ﬂbyi sulfoxide solution

macol o |ca exa | ONn an termn
owvhich eccsrﬁ@wpalt ilc mie@lﬂvoi ;thejfsubﬁtrat,eat they engymigo ﬁ%ﬁcﬁtoaf was
heneResd by Eagfg@'ré/s%eﬂcé M%cﬁ&s@w (?a% rﬁﬁ tzéﬁems?am c()am)l) y
CRReRAR Bt s Beseids dhgeraass N ARSI 1. The 1Cs:
pratpes dsteldyint Mablee | hoekcotieféemiriedabs th8iinkibitor sbnyentistions

Jprdnp ROER SRS G St WRbinan & PR oo by ©

i Hebuffen golutiopl contaieed WnR5% dBrijt (Sogrmai Deu@nmfem Gérmany)
%@WFW&M bV 13?3/11?(91‘ T &Hethaiy qt Néébl SH'J1°Md1/? SFOEHE,08nd

cont ai ne

D ol A Ploeragine NN anasuGenic gkl (P 5510 pl
ofheaMMP éﬁmeﬁé! solWtish cﬁﬂﬁ@ﬁé@ 2ot3 I;mgyrhvhn@ thd RANIFEB enzyme

| t h t |
Uikl o WO e 51 B8 enayie et prepare b ife fhethod
spete b sstophe (28trate (selx:)nbﬁ%ntmﬁedm) mrﬁﬂ/lefethern‘hwrogemc

Mbslthtel | P TRl BOunBRh B Gaddhyrod pu-Givlou 3274
vdémIﬁoab@r@rimfi’e&-déwnm@mpi@mmﬁtlwrgfhﬂdzntBaxhuem]s Heldelberg,

- ead in each case to 50% i nhibition of the enzyne.

J The buffer solution contained 0.05%Brij (Signa,
Dei senhof en, Germany) and 0.1 nol/1 of Tris/HC, 0.1

@étéimmét:bh@f th8. dhzypitic! adtfvitasf tReadstalylié d@mﬂalﬁtﬂf/ Human
Deraz M},gr bi s[ 2- et hanesul fonic acid] (p

f} H§) #(/I?ﬁ ﬁ}yma sol ution contained 2.3 pg/m

arhis Memﬁ ebtgymaxl asohattiven pfoeéhzygientroni INWETEK, Bedin,

TOARUTRLANE! 55 186 893 bRt ARIAAd - ahee et al.

te so n-con ned ¥ ®of the
2 pait® fEnictume aroanzyme were mcubated w;th 1 part by volume of

- (ANPNIR! RGP W70 fhr M B ARy THE RPRIA Sitbit Yvad brepdted

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/l
HCI. After activation of the enzyme it was diluted with the Tris/HCI buffer to
a concentration of 1.67 yg/ml.

The enzymic activity was measured by incubating 10 ul of enzyme solution
with 10 yl of a 3% strength (v/v) buffered dimethyi sulfoxide solution
(reaction 1) for 15 minutes. The enzyme inhibitor activity was measured by -

- incubating 10 pli 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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20 dinitrophenyl)-L-2, 3-di am nopr opi bnyl - Al a- Ar g- NH2

(Bachem Hei del berg, Germany). Determ nation of the

enzymatic activity of the catal ytic domain of human

col | agenase-3 (MWP-13). 25 This protein was obtained

as inactive proenzynme from INVI TEK, Berlin,

(catal ogue No. 30 100 803). Activation of the.

pt BRreFAraNic Jepetiansbetp Folhamsase qirisentigmd aRd én the case of

Isf%@]g@ﬁ degnst fa)uéw@arT hit&y avaltiereopfto APMA é@%ts@%hgih (VIv)
or 1. our s e sol ution was prepare

roteckis: BrasbVl pliidaR sQlbiion, Whichc Gonte iz BOZBamoln of the

sshstiate bjnl ﬂudres‘nmhf _I_de_| ?%Elm&bb fq?y @ﬂzlélut;ingngeodtihbticaw)/393 nm

paLt:s.:A¥\wWol une o ris uffer p : see

b%“ﬁ:‘m?‘ﬁgx»

he pH was adjusted to between 7.0 and 7.5 by
atle egzymimadivity hacl beesf praseaited aatinereass in ketirctiopimainute.
e et ORI 08 Felchidfed B bSfRentdle Rpiniton by the
nf_ﬁ'g@»‘w'@cfo_lff?u'iahcubati ng 10 pl of enzyme solution 35
Wotinhiblidh =afooa- BHcbaenBi éxﬁddtiﬁh/rﬁi%feefnetféa@ti&?Qthrease
sul fxﬁél de ,sol l%t l.on E.r eal t’ﬂllﬁﬂ) 1) for 15 mnutes. The
JAAMHRCHIUMIYS N [Raq '99t§ Ineasured by incubating
10 pi of enzyme solution with 10 pl of a 3%strength
(THe/ YCshuivhahed Hemebhudntiatiohosi fHhilsielr UkhieR i%é‘déssag for
contained the enzyne inhibitor (reaction 2). 31 Th
&g ninbibiter tafotheb enaymic wstivibaswast deteaninesn grapiviealiyn by
t . H . . 141 of
R e B Vol o noBifafior”
sul f oxi de sol ution which contains 0.075 mmol /1 of the
StHzs busige sbltibh WonEseeh O 59R EBljr aY De®&hhbfén, Germany)
(aﬁf@m.ﬁ%blﬂfaffﬁ%ﬂwﬂb.ﬁnbﬁﬂbﬁﬁéen 01 R GEUEIF (pH = 7.5).

activity has been presented as I'ncrease
ebttel poryor/ solutinre confBired fIEBE tughhl ofidhe ndnidymeodowasn. The

]‘:s‘ﬁlbgﬂ%@ %BI!@BBPEB&SW@EQ god?? nnbl/0 B¢ e fiforof8hiOYi Btrate
ornmul'a: “rnhrbi tron = 100 [(increase in
dxtmelboxyeumanin-d-acevhbro-beusGlycieis3da'sE-dinirophenyl)-L-
o R ep ORI Rt Hodaberd Esrhierd)
necessary for } 50%inhibition of the enzymc

Exdaimplby of Waig Pdigbtw‘ltﬂi'sﬂ %tlcgf Sipipirie igly hé%e tpﬁhﬁfulérlifgfaﬁ./bﬁable
e. | | ons.at ,varl Qus 1I.,n | r . .
RESEEIES itk RE UelsoRRSd Bigdf ey onty Hh8 SRV, sideschpinsyas

Barigd(Si gma, Dei senhofen, Germany) and 0.1 nol/I| of
Tris/HC, 0.1 nol/1 of Nad, 0.01 nol/I of Cad 2 (pH =

7.5). The enzyne_sol upi on contained 1.67 pg/m of the
do 'n. \©\ |
Ts R22 '
HN :
OH
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Table 1: Matrix metalloproteinase inhibitions (IC50 in nM) of the
compounds '




substrate solution contained 0.075 mmol /| of the

fluorogeni c substrate 20

(7-met hoxycounmari n-4-yl)acetyl -Pro-Leu-Ay-Leu-3-(2',4

"-dinitrophenyl)-L- 2, 3-di am nopropi onyl - Al a- Ar g- NH2

(Bachem Heidel berg, Germanyd2 Exanples of MW

i hibitors—whirch—surpristngty—fhave parttecutarl y

flexempid|le P22per tMBW-Ri t |h MiE-8escMued3si[de chai n:

agnly,the K $1 de , chal n| wa 25[varfed. Ns R22 O
Hy Q (ﬁ(‘l‘ghl e 1: 2Mntrilx rrgiﬁall proéz)l nase

nhi i tijonscksCH0 i ggnM of yhe BO coppounds 35 32

L
ExampteR22—MvPT3—vivP-—8—ivP—15-3 F3—28-316 2.0 4

DCF35 69 {140QF35| OCR38(3B80 212110 |6 QFEB 24 4 2 7

ICF3, 24 |4 arative [conppund| 9 Ow 23 2.3 2.2
abl® 2 (Cﬁqggrol an%A'f the PC datp of E:)hP gonpound

i thythe sygeschai npgf tlhe ipivention sand tlhe conpound
ost—simtar thereto ExanpteR22Crax—(pgtml ) t1/2 (h)

\UC (pg/ m *h) Copmpaeatbelcabpoursd 2. 23  Conpariati ve
0 unds 0/33 4,7 0./43 Owe 0. 1.5 0.25 10
CE3-0--2 16@60. 6 R%!'\?/e_siuand% for rmfi,gl radi cal ; Et

stands for ethyl radical Crax is the maxi num pl asnma
concentration reached at one of the sanpling tines.
Aligble & ECompadisontdiehe G/ a4ta dfithe cooyosiad afith the side chain of

/88 Eomp . he side
e fon i e AT 08 IR Rt e "hocores.
L R e ) R SO RN A e

T TT™

flactr of Geut|5 beytgy for thgetrif|uoromptdpxy
¢onpoundof the Tnvention tham for the conmpourd
Comparative compounds

O O < JdM M

OFEt 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; Et stands for ethyl radical

Cmax is the maximum plasma concentration reached at one of the
sampling times. AUC "area under the curve”, time course of the decrease
in concentration and Cmax determine the magnitude of the value.

- 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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with a nmethoxy side chain. W?2006/ 002764 33
PCT/ EP2005/ 006416 dains 1. A conpound of the formula
I 5 ASSSOOX ON (O2)m (0O#2)n (I) R3 R2 R1 and/or
all stereoisoneric fornms of the conpound of the
f WOR0Q6/00248Y or i xtures o33t hese for mPCHWERAPO5/006416
rati o, and/or a physiologically tolerated salt 10 of
t he conpound of the formula I, where Xis -CH
or-NH-OH Ais aradical of the formula Il Oao ~ F R4
| ClailmsF 15 in which R4 neans the coval ent bond to the
S atomof the formula I, Rl, R2 and R3 are identical
or different and are independently of one another 1)
h{ydr ogkoatpmund2)f the¢ €rm@da 4 al Kyl in which al kyl is
unsubstituted or substituted once or 20 tw ce by
-(C3-C6) - cycl oal kyl (C2- C4) al kenyl ene,
- (C2- C6) - al kynyl, (& Q.aryl or Het ring, 3)
-C(O-OR8 in whi ch RBS(s X hydrogen atom 3)2)
-(C1-Co)-al kyl in wif ch 'S unsubstituted or
substituted 25 o 7t i @,.py 6:6) cycl oal kyl ,
-(C2-A4) - al kenyl ene - )" “al kynyl
-(C6-Cl4)-aryl, or in or oncetoflve ti mes by
fluorine, 3)5) -(C6- Cﬁ%) arﬁ or 3)6) Het ring, 30 4)
-OR8 in which R8 has the abovemsnti oned neani ng, 5)

and/or gll Cslfé:rleg?slomeric Pc?rms 1l cbmpound of the formula | and/or

mixtures of these forms in any ratio, and/or a physmlogncal[y 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
,[ j [ :L (N
R4 O/gF

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

1) hydrogen atom,
2) -(C1-Cg)-alkyl 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,
3) -C(0)-0O-R8 in which R8 is

- 3)1) hydrogen atom,
3)2) -(Cq-Cg)-alkyl in which alkyl is unsubstituted or substituted

once or twice by -(C3-Cg)-cycloalkyl, -(Co-Cg)-alkenylene,
-(C2-Cg)-alkynyl, -(Cg-C14)-aryl, or Het ring or once to five

times by fluorine,
- 3)9) ~Cg-C14)-aryl or
3)8) Hetring,
4) -0-R8 in which R8 has the abovementioned meaning,
5) -(C3-Cg)-cycloalkyl,
6) . —halogen,
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7) -NO2, or 8) -CN, or 9) Rl and R2 formtogether wth
the carbon atons to which they are bonded a
-(C6-Cl4)-aryl ring in which the ring is unsubstituted
or 5 substituted once or twice by G 10) Rl and R2
formtogether with the carboi atons to which they are
bﬁgded (C5-C7)-cycloalkyl ring in which the ring is
ubstlp@t or substituted once or twice by G or
18) Rl gRdoR2 formtoget her with the carbon atons to

mﬁfh RIS RE o, SPET AT e FRrOBeA e Bowhich ey are

once bjongedop (85- %4)@1@1' Ang fiarwhicb gbeHing {6 unsubsdituted or

car bon bonded an indolyl in

whi ch ?"E[}S?Hﬁ%@%n}é@ Ogmﬁgg%(fs% tuted or substituted

otde oR1taxidc BR2biprig, togsther iveithl jhehgarbogeatoatsotn whizh they are
hal ogemonded) a =T 5By )-c/Clbalky) riad ki wHich W Bhg 3 kitbubstituted

unsubstituted or substltut ed once, twice or three

ti mes Yysubstittieh once esiwigs byy@l &ral kyl, 20

{QZ cm @i&RQ%ﬁ?QOgeﬂwﬁzv@ﬁa trl Kaimsh, ato(rﬁ%%ﬂbchathéy are
&0 - SR, i G oFa fmambetes) Hetcrngnywhsre, the j1ing is
whi ch LaiéujolstlﬁuskedmsmhhﬂtntuwtiMCerby Guiwsti t uted once or
1('%;9 C%/ q(:icﬁfzq‘??'mct%@%t‘ﬁ% | a (c%rg% t?%eﬁywﬁﬁﬁ they are

( C6- c1b9nd@dwn mdolxkan whidhetherineglyl 8)unsgpslitudRaosibstituted

whi ch RS diswise ined above, 9) -C(O-NHR11 in
iich R11 is (Cl-C6)-al kyl in which alkyl is
%%bsﬂtut@&"&ﬂe" §@B’ét|tut ed once or tw ce by
C3- @) - cyedllogarky! , -(C6-Cl4)-aryl or Het ring,

or b) 3)(C6_%1, aryl or c) Het ring,
4) -(C1-Cg)-alkyl in which alkyl is unsubstituted or substituted
once, twice or three times by halogen, -(C3-Cg)-cycloalkyl,
-(Co-C4)-alkenylene, -(C2-Cg)-alkynyl, -(Cg-Cq4)-aryl or Het

ring,
5)  -(Cg-Cqg)-aryl,
6) Het ring,

7) - -C(0)-0-R10, in which R10 is
a) -(C1-Cg)-alkyl, in which alkyl is unsubstituted or
‘ substituted once or twice by -{C3-Cg)-cycloalkyl,
-(Cp-Cy4)-alkenylene, -(Co-Cg)-alkynyl, ~(Cg-Cq4)-aryi

or Het ring,
by  -(Ce-C14)-arylor
c) Het ring,

8) -C(S)-0-R10 in which R10 is as defined above,
9) -C(0)-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, or
b) -(Cg-C14)-aryl or
c) Het ring,

10) -C(S)-NH-R11 in which R11 is as defined above,
11) -O-R12in which R12 is
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10) -C(S)-NHR11 in which R11 is as defined above,

11) -OR12 in which R12 is 35 a) hydrogen atom b)
-(Cl-C6)-al kyl in which alkyl is unsubstituted or
substituted once, twice or three tinmes by hal ogen,
(C3-CB) -cycl oal kyl, -(C2-C4)3@l kenyl ene, =(C2-C6)- 5

al kynyl, -(C6- Cl4)-ary| or Het ring, c)

- (C6- C14) adly| , hygrogen atqfﬁg, e) -C(O-0RL3 in which
R13 is €) 1)b}(C1—(CQ)G@)I—é<IWi iin wiiicth alkldylisi s:nsubstltuted or

unsubstituted or |1 stituted once or tw
- (C3-CB) - cycl oal S'““?‘?:ZOQ%’ byige N dwee fimes by halogen,

- (C2- C6) - al kynyl~(C3(Qm- @ﬂt)a“aﬂyl -(CorCiealkenyigneor ©2Fs)-
- (C6- C14) - aryl oélk @Leﬂ?l’ r]ﬁelfr) d, C¢(S)-O-RI3 in
whi ch R13 i Slne 3 NH R14 in

whi ch R14 i g)l @)’alkyl |n\/\h|ch al kyl is
unsubsti tutgd or tltut ed once or tw ce by

-(C3-Co) - cy | oal cy‘lS (C2- C4). - al kenyl ene,

- ( C2- CB) - alKyny!- (O}@ROQGn@imyhﬁ?ﬁﬁllSor Het ring, or
g) 2) -(C6-Cl4)- a?{)y) G(C1-g)6’:))alkjdt|nrwmg1 atkyl i unsubstituted or

8((8 R4 {Mql ‘gﬂ' C@dﬂsﬁtdtéd gﬁ?é’ g%gbgg%igeiﬁboaikyi
-S(O) p-R12 in whi ch RiQ2iGat)slkersientad above,-(CmEgraliynyl,
et ST @@@4%@ obS s O 1)
16)2) -(Cl- 06) z%é( | - 6‘1—‘61)43)ar¥$%52 (C1-C8)-al kyl in

whi ch al kyl ditiHed or substltut ed once or

tw ce by (I‘ g@u clo Mgc - C4) - al kenyl ene,
(o cp) - al)<ynyl Y 6eR 23 47 which R33 Is 04 defined Hoove,

-C(O)-NH-R14 in which R14 is
g)t) -(C1-Cg)-alkyl in which alkyl is unsubstituted or

substituted once or twice by -(C3-Cg)-cycloalkyl,
-(C2-C4)-alkenylene, -(Co-Cg)-alkynyl,
-(Cg-C14)-aryl or Het ring, or
g)2) «Cg-Cq4)-arylor
- 9)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)  -S(O)p-R12 in which R12 is as defined above, and p is the
integers zero, 1 or 2,
14) -NO»,
15) -CN,
16) -N(R15)-R12 in which R15 is
- 16)1) hydrogen atom,
16)2) -(C4-Cg)-alkyl or
16)3) —-S02-(C4-Cg)-alkyl in which alkyl is unsubstituted or
substituted once or twice by ~(C3-Cg)-cycloalkyl, -(Co-
Cy)-alkenytene, -(Co-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,
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35 ring, and R12 is as defined above, or 17)
-S2-N(R12)-R16 in which R12 is as defined above, and
in which RL6 is 17)1) hydrogen atom 36 17)2)
-(Cl-Co)-al kyl in which alkyl is unsubstituted or
substit ut ed once or twi ce by36 (C3-Cg) - cycl oal kyl ,

el 1 eneEE) TG 6 e vk lﬁsﬁﬁgébﬁﬁéted or

-abovenenti oned subatiiutg] &fAgd) or ObRBei MyWH{CH-T-dyakalkyl,

1 (G3709) oyl oar o Camy e g Ch kot LG Caary
di fferent and arcﬂl-llehﬁ*l ngynbers zero, 1, 2 or 3, with

(e P S B N B e
in claiml, V\hermeaMngs -OHor -NHOH 15 Ais a

di cal of f I .
o O 4 25 R i ke 4 5 1 RBESHUE feaning
-(C6-Cl4)-aryl r@ng in whi ch aryl is a radical from

t he seri es 1ﬁ’h5hy4((33 Oea)fﬂycmdlkyl larrdapht hyl, 2-napht hyl,

ant hr fl ubst ituted or

sfab%iqv b e ioeniica o d'é‘fﬁ,r%g e BNBGTS 70, 1,62 0pB, With
Thegrbese thdtehe totabofim ama r¢hrﬁde.tnt§ foveeros1,22 badj cal

from the series furan, imdazole, i soxazol e, oxazol e,

pyrazi ne, pyrazole, pyridazine, pyridine, pyrimdine,
%i az ok eompotihil @b entormaall 8s claimedlirs thiairatlewhere

S)Qbstl,gu@ﬁpororrqﬁ @, twice by G or c) an indolyl in

whi ch the In ol¥ i's unsubstltuted or substituted once
dt is ataqiGal i thg Tagmuta s 1) hydrogen atom 2) fluori ne,
AR andRR fd@m@g@me@ withGele Rrborator®s toWhich ey aie Bbiddd
Oagcvgh'acf( %J}) Sy HAS W@h!&%&ﬁs%a%&e%omh%dser%% phenyl,

ee’ t 1 nes
- (C3- @&phﬁwtl db-hbyhﬂwyk(@a@')thylal hmy)lrl or fluorenyl, and is

oE C6- %%Lb@lrtﬁ ed 6Psﬁﬂ%’hﬁﬁe@rpé{:e lop ESMaG napht hyl ,

[di cal from
thie seﬂ 5e£ ammwembereddiebnngun ieh Het mipp, is a radical from

azi ri gh@¥WerieRSNANM ifREROI ik ox 2N | &%@'szine, 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, chlorine, bromine or iodine,
3) =0,
4) -(C1-Cg)-alkyl in which alkyl is unsubstituted or substituted
once, twice or three times by halogen, -(C3-Cg)-cycloalkyl, -(Co-Cg)-
alkynyl, -(Cg-Cq4)-aryl, in which aryl is phenyl or naphthyl, or Het
ring in which the Het ring is a radical from the series acridinyl,
“azepinyl, azetidinyl, aziridinyl, benzimidazalinyl, benzimidazolyl,
benzofuranyl, benzothiofuranyl, benzothiophenyl, benzoxazolyl,
benzthiazolyl,  benztriazolyl,  benztetrazolyl,  benzisoxazolyl,
benzisothiazolyl, carbazolyl, 4aH-carbazolyl, carbolinyl, quinazolinyt,
quinolinyl, 4H-quinolizinyl, quinoxalinyl, quinuclidinyl, chromanyl,
chromenyl, cinnolinyl, deca-hydroquinolinyl,  dibenzofuranyl,
‘dibenzothiophenyl, dihydrofuran]2,3-b]-tetrahydrofuranyl,
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benzof uranyl, benzot hi of uranyl, benzot hi ophenyl,

benzoxazol yl, 35 benzthiazolyl, benztriazolyl,

benzt etrazol yl, benzi soxazolyl, benzisothiazolyl,
car bazol yl, 4aH carbazolyl, carbolinyl, quinazolinyl,
qui nol i nyl , 4FLqU|noI|Z|nyI 3ﬁU|noxaI|nyI
qU|nucI|d|n I, chrg onenyl , cinno

~deca- hQ@V@@ﬁWﬁGM rﬂ,‘PXOth %%Wbr%’ﬁylGH -1.5.2- dlthla)émyl furanyl,

di benzRirkramh eﬁbﬁldazohdlny! imidazolinyl, |m|dazolyl 1H-indazolyi,

b B 2 Tl Mooy S yidob,  isobenzofurany.
6H é 5|,sﬁehhohtarwk,l nydélndémlﬁlnyllsomddllhglzlaliladlndo!yl isoquinolinyl
i m daz Z0

14 n d@ ?"‘%‘L’Z‘-"k% q%&ﬂé%h%lglﬂl, - )ﬁotxﬁaﬁalén)gll isothiazolyl,
3Hi ndlépyaizolylstsl@ﬁazmifdlmdng-llsoxarzshrwhrmmmhdlmyl naphthyndmyl
i soi nd@é@hy&mlsbép}n%ﬂﬁ@' ”ybxad;ﬁﬂélpﬂo' W 2 SLEQAHARNT NYY 2 4.

5 (benzi m daz
2-i sot PrasiaAqy | | Ps%pmcaamlyu 1133‘1:75@&@@{3?;@')/' oxazolidinyl,

l SOX&Z@&dz@IWV'oxa%oh@lﬁEIaZ @ktbtﬂ}dianwmwi%ldﬁw phenanthrldlnyl

napht hyrid oct oqu
1.2, 3-RIEArAYEligy, 1P

aaan adi QE@F? hYBZIHy?X phenO)?éthunyi
1, 2, 5|pdaerm1xaszI prithalaémxadplpe:dzwyl opiperidini, nlybter[dlnyi
oxazo

oxazol i 3?‘?5“1%%%%& ORI pyrazoly,
phenotMirgiaziny mmld@saaamiylnyl pyrigdiendazony ny| pyridothiazolyl,
BE:Sﬁ;WIdBWo rﬁérﬁﬁrﬁﬁg?’% fﬁhgprng hycf, Eg’ﬁélid?hﬁybyrrohnyl
pyraz HHE’%OGIE r BY g Sﬁhyg@ﬂr%ﬂw H"%QWWO“HVI
pyri dcteﬂ‘aldyith‘ohwnollwr teinHyblﬂ?Wthnyl BRir ﬂ@ﬁhia@l@&ﬁﬁWH 2,3-

Bz: Ir g:tﬁﬁqfaz%% gy’é 6}6%@#{%) iﬁg,%-'%i(/r Ei%lzloﬁl/\ ¥ 3,4-thiadiazoly,

t et r atpi@ntfrangny Ithiagzelyt, ahthieryl,s otfiemathiaaglyl, thienooxazolyi,

gﬁﬁ flagﬁgheﬂhHHQQ&ymhonﬁéﬁch[j&RBéﬁéH&o azinyl, 1,2,3-triazolyl,
1 2. 4 hBRddreolh y 1.2 4-Hagdyh aadzéztaawyly 1,3,4riazolyl and
3, 4'xfahtlféi|1 zolyl, thianthrenyl, thiazolyl, thienyl,

n i azof 3 ke
: o e BTSRRI s g poPABRTE
2 Bhri aHéchg |r201hlc4r2H§t isras&iéfl Ir‘belddatﬂov%, ?ht ri i’iZO|5§/|
rlaz an Xxan en
4) af{# "Prﬁvﬁm hffﬁai%éphe or nap %th I
6) Het rind)in v ckelalky sinaswhishi altﬁ)v'énsqutltuted or
-(0-ORIO0 In ehbstitutddO brice? Sord)iwideClb )(%mgb cyéloalky[

whi ch al Kyl titut
toi oo by (co: cHCAyeraveyh - E1aea Pk yiRTng.

|Fing, |n WhICh

-(C6-A 4) - aryl afyl idBhehy B9 napRtD i Har i¥las defimBaBHove,
N dﬁﬁneﬁaﬂﬁyf F*LC“ ShRo¥emRrpentyn. o
30 c) Het )ng Het whpdh wiith Hat Rasi@dfinecaiiveye,
8) -C(S)-0-R10 in which R10 is as defined above,
9 -C(O)-NH-R11 in which R11 is
' a) -(C4-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

1,
th
th
1,
1

naphthyl, and Het is as defined above, or
b) ~(Cg-C14)-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,
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8) -C(S)-O R0 in which R10 is as defined above, 9)
-C(O-NHR | inwhich Rl I is a) -(Cl-C6)-alkyl in
whi ch al kyl is unsubstituted or substituted once or
tw ce by -(C3-C6)-cycloal kyl, 35 -(C6-Cl4)-aryl or
Het ring, in which aryl is phenyl or naphthyl, and
Het is as defined above,  or b) (C6-Cl4)-aryl in which
aryl it phe‘ﬁ%rR13r'“r‘4‘ﬁb(PhR9[2'Sor c) Het ring in which
Het is as dgfi neﬁ&@bg&@at&ﬁg -C(S)-NH R11 in which R11

is as defi d ab 8 1 %hﬁi‘l? ch i

hydr ogen atom b) (Cé)%% aI kyl "1n %Y'mg gﬂrglst'istﬁte?j) or
unsubsgl t Et Ied orsubsﬁxhﬁ%dtmﬂcmj wice, %W\;ee ﬁme&hb?el"lalogen
times by hal ogenyc.ig cy. Yalkynyl, -(Ce-C1a)-aryl
- (C2- C6) - al kynyIrL( 3 C%)(%4 -ary ?(b? }—@ ynaf 6 143 §ry
aryl is phenyl oor hiamgqymwmmanyléts phienyher dapmmgh{and Het

above, c) -(C6-Gi4)- daéfmgdle{bo\o,gl ch aryl is phenyl or
L ) e A eh SR o] B B
- (Cl1- C6) - aldgy!l IMeWnglh@hiﬁﬁ'Hét%é@%éﬁﬁédéHé@@ or
substi t ut ed onceCcz{J m 1 ;-Ié cycl oal kyI

t

(C2- C6) - al B)nyl ring, in which
aryl is phenyl &1 hapf&? amd imavhichs alieyl iqanmbstlﬁetad or

above, e)2) -(C6- C14)su%ﬂﬂutéd‘oﬁ\élé 6htvﬂ&é!'b 'e‘c édycl%lkyl

ahove,” 1) oS- Ris(Gathh AN (08 e )O%V Abdiet Thg, in

bove, 20 0
*(C1-Co) - al Egu o i e Eryins BHer B fapfitrfl and Het is as

substituted once or tdffipgd OV?CS CB) - cycl oaI kyl,
- (C2-Co) - al kynyle,)2)(d£@l2u)4)~aml ir which rang, is nphenyl or
whi.ch aryl is phenyl or apht hyI and Het is as 25

~defined above, g)2) - - ’ -aryI in which aryl is

phenyl or napheh3)l , Hetring in which Het is as defined above,
f) ~C(8)-0-R13 in which R13 is as defined above,
a) -C(O)-NH-R14 in which R14 is
g)1) ~{C4-Cg)-alkyl in which alkyl is unsubstituted or
substituted once or twice by -(C3-Cg)-cycloalkyl,
-(Co2-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
~haphthyl, or
g)3) Hetring in which Het is as defined above, or
~ h) -C(S)-NH-R14 in which R14 is as defined above,
12) -C(O)-R10 in which R10 is as defined above,
13) -S(O)p—R12 in which R12 is as defined above, and p is the
integers zero, 1 or 2,
14)  -NO»,
15) -CN, or
16) -N(R15)-R12 in which R15 is
- 16)1) hydrogen atom,
16)2) -(Cq-Cg)-alkyl or
16)3) —S0O2-(C41-Cg)alkyl in which alkyl is unsubstituted or
substituted once or twice by -(C3-Cg)-cycloalkyl, -(Co-Cg)-
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g)3) Het ring in which Het is as defined above, or h)
-C(S)-NH-R14 in which R14 is as defined above, 30 12)
-C(O-R10 in which RIOis as defined above, 13)

-S(O p-R12 in which R12 is as defined above, and p is
the integers zero, 1 or 2, 3%) -NO2, 15) -CN, or 35

16) - N(R15 R1 16) 1). hyd en at

163 2) ((01)@@1 ilﬁs )_[%53’??"?'5(52”{9@)1”8%} rfggléﬁ/l's phehyl or

whi ch al kyI nashtd Sdhé‘Hét% ad dEflneal-ﬂb‘éhbt Hﬁ@@@”i?x%s%leﬂned

tw ce by - ? cycl oaI kyI -( kynyl
-(C6-Cl4) - ? veop , |ch aryI |s phenyl or
napht h{/{) 2HMR1%) Béﬁd@fwl’r\iéh Rbdie asrfinrd2ahayeaand in

defined ahpye, F\D[r6 7) -S02-N(R12)-R16 in which R12 is
as defined above, in 5 which R16 is 17)1)

hydr og&f1at lydrogen a)om( Cl-C68)-al kyl in which alkyl is
unsubst?)Rut €64 cﬁ?()swhﬂtmt whizgh atk L& ohstbdtRetelYor substituted

or Tt et G e, By ﬁ%‘iﬁ%@@w&é’ﬁm%@s)%%nv'

and Het is -z(i@ﬁd'.ém)fmw ca‘ddetenng,zmﬁb\)hlelcem;@myl or waphthyl,
R8 has the ab vepent | aning, 17)4) -OR8 in

whi ch R8 ha¥! thﬁﬁ/‘g%’ﬁd & meaning, or 17)5)

- (C3- )3k y@(@&JO@ﬂ& inavtdcimR8shadhtherabdvementioned mearing,

the 2?{%5{“] St dngrng i CE%%%&S%H%?E;P*%%‘%M g

“the n '§ ﬁ%@gﬁﬁhrﬁf f the fornula | as
QJn% ffﬁﬁnur‘ﬁb& @'di@ bn&rn |§’thx¥‘ﬂﬁf'rﬁ)er%?fos -OH or -NHCH,

adi cal f or mul mis the nunber 1

amds H’If%sggﬁ*h@f FM?I‘EQ&F‘ I$ W@ NYRbas WY 0% are i dentical and

encindirs atdidenticdl @indleachng thd narbeR4, f orm t oget her with
the carbon atons to which they are bonded a "phenyl,

t et rahydr of uranyl or cycl ohexyl. 25

3. A compound of the formula | as claimed in claims 1 or 2, 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
phehyl, tetrahydrofuranyl or cyclohexyl.

4, A compound of the formula | as claimed in one or more claims 1
to 3, which is the compound
2-[4-(4-triﬂuoromethoxyphenoxy)benzenesuEfonyl]-1 ,2,3,4-tetrahydro-
isoquinoline-1-hydroxycarboxamide,
2-[4-(4—triﬂuoromethoxyphenoxy)benzenesu!fonyl]deca'hydroisoquino[ine—
1-(N-hydroxy)carboxamidé,

5-f4-(4- '
triflucromethoxyphenoxy)benzenesulfonylJoctahydrofuro[3,2-c]pyridine-
4-carboxylic acid,

5-[4-(4-
trifluoromethoxyphenoxy)benzenesulfonyljoctahydrofuro[3,2-c]pyridine-
4-(N-hydroxy)carboxamide or '
2-[4-(4-trifluoromethoxyphenoxy)benzenesulfonylldecahydro-
benzo[clazepine-1-(N-hydroxy)carboxamide.
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4. A conmpound of the fornula | as clainmed in one or
nore clains 1 to 3, which is the conpound
2-[4-(4-trifluoromet hoxyphenoxy)benzenesul fonyl]-1, 2,3
, 4-tetrahydro- isoquinoline-1-hydroxycarboxam de, 30
2-[4-(4-trifluoronet hoxyphentiky) benzenesul f onyl ] decahy
dr oi soqui nol i ne- 1-( N hydroxy)carboxam de, 5-[4-(4-
trifluoronmet hoxyphenoxy) benzenesul f onyl ] oct ahydr of ur o[
352- ¢] RyfrbBedsr pegiringag! dotngsiird ofthe Jolrulf4-as claimed in
trifluorome hgﬁxgq%ngﬁ )b§£zenesulfonyl]octahydrofuro[
305 Of P & FEIMS 1 (RPN GYBRABRXam de of

2a] 4- (eorivertingua compobnd b e foesnuienizenesul f onyl ] decahy
dro- benzo[ c] azepi ne-1-( N-hydr oxy) car boxam de. 40 5.
A process for preparing the conpound of the formula I
as clained in ghexg DE-€ Ofy cl aips 1 to 4, which
conprises a) co ing @ ;)oouqahgf tfhid) forrmula 111
50 R51 /RbE 1) O oWireh R5 is hydrogen
atom NH2, Li, My. SH, S-CH3, C, Br, I or Si- (CH3)3,
10 into a conpound of the formula IV, - O F 0\ (1V)

TR S ol B BP0 SR CGy 86d
3/3:

into a compound of the formula IV,

' 0
F
L -
“s . OJ¥F

Ci N

and reacting with a compound of the formula VvV,

R2 (GHz)m
N O
' (V)
R1
R3 (CHz)n O—-Re

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, '

LT
O
J@/ ot

=0

(Vh

0
R1 O—Re

R3 {CH,)n

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 to give the compound of the formuila |,
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in which Rl, R2, R3, mand n are as defined in fornul a

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 conpound

of the formula VI, 200 OHMNI1 R C N2 OF Rl (V)

R3 (CHZ)n O Re |n which R1, R2, R3, mand n are as

dBF fersdinassitbesten by Amaimenh withemingsal asids: sudkeas: hygrashloric
I a&lttd Be/ethe LEPBMMc Alcid HEthbasmMlia Wl, prepared as in

a) with an alkali ‘metal hydroxide sol'ution such as

NaOH or Li OH and subsequent aC| d treat ment to give

t he conpound of the fornji‘ eact|:ng said
ester by treatne Juch
hydr ochl ori g2 a ‘{Bel"'\y@ e~Fhe car bosyT of the

forrruIaVII ﬁ1\\ I\ O-F 12)FOF ORL
(Vi) subsequen M converting the
latter |nto yCmoxarg,g acid in |chX = NH- OH,
of the forrrula I, ¢) fractlonatl ng a conpound of the

formula I which has been prepared 10 by process a) or

béncﬁ@dbé@&:]&htly %ﬁ@éﬁiﬁg%e'lét?eﬁﬁmh%afh/o%ié%ﬁfc%&d in which X
nt| nerlc forms I nto e pure
m%&fhﬁf Q sformation with enantiopure acids
or bases, chrormt ography on chiral stationary phases
d d
Son” SEBhAER B BoGEL G e 5O | 1B Sa BrBo reared
diyt piageds ia ot ki) andewhichnblelLuisei ofaisi drenaital $teuctlr®, occurs in
CéHdn%P]'%‘r'Pé' kdrﬂ{ f%"‘t'iﬁ)é Q&E Qﬁﬁﬁ%&ﬂ&% 'b?{o Qﬁ fbgmtaggn with

compou ormul a

FNGEdigREke agidyer bpses ahremategraphir on |ohlrah%tatj@@@ry\m@ses or

| Etﬁsitrﬂrhﬁﬁa?ﬂon D@lﬁgcciﬁfal’tétﬁ’ﬁn%ﬁu@ 85 bun&@%\g%ﬁtéé‘%rﬁ[ﬁo acids,
_ 's%p%rﬁc% foth %Ilas%ere%me?rs%rb?amed in hIS way, and elimination of the

chiral auxiliary groups, or
d) either isolating the compound: of the formula | which has been
prepared by processes b) or c) in free form or, in the case where acidic or

basic groups are present, converting it into physiologically tolerated saits.

6. A compound of the formula 111

in which R5 is hydrogen atom, NHp, Li, Mg, SH, $-CHs, Cl, Br, |,

‘Si-(CHg)3, 802-CI, 8O2-Br, SO2-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.




10

15

20

25

30

- progression

6. A conpound of the formula Ill ao--~FR5 1 FF 25
in which R5 is hydrogen atom NH2, Li, My, SH S-CHS,

a, Br, I, Si-(CH3)3, S02-C, S02-Br, S02-Y, in which
Y is a radical which can easily be elimnated, such

as an active ester O Ry, whet2 Ry is ortho- or 30
para-ni trophenyl, 2,4-dinitrophenyl, or )
pent af M REPERTFelRy IPreprring the eompeurg 6Ehg torawim|ihgs claimed
I i @b ewhieRbohiprig@gol e or benzotriazole, in which

case the |linkage takes ia th itrogen of the
h&t er JEFEEIN eGﬂ”‘W%ﬂo‘%&E?%W“'ﬁS‘@Earing t he
conmpound of the formula IIl as claimed in claimb®,
whi ch copqri sés_3 onverting the conpound of the

formul § F ) F 5Fb§reaction wi th
chl or o¢ oni Cc a to e cortd bonding

aryl sul fonic acid “or, ®n e of an excess of

chlorosul fonic acid, directly into the arylsulfonyl
dbit eactien vdth didotgsutfonicercid o the covesmanmting ani$idfonic acid

f - =a O F _.Hal: Y i

37 il g otpdd 8 gricr ol AN 40 4 oo
ciRfide. %t o the lithiated aryls and subsequently
converting the latter where appropriate by 15

reacti on wi,th S03-am ne adducts such as trimethyl am ne
o Eveithe Besomp ek e 8 A

medi canent whi ch has an effective content of at | east

one conpound hedormtla | as clained in one or
nore of cl ai 4 geth r vvith(%a
phar utic i t ab~e_and tvisi | ogit¢al |y

it i

tole d%Rarrier, additive and/pr other active

subst.ances and.excipients. .9. The use of the c ound

JF Ve fiaogRT: i égrsgﬁloéiln%t?‘i ﬁ*&'ﬁ@"&iﬂ $He3S gT-BHL hlie the
lithiated 4rgls amddubsegentiyedinvartigt thedattthehsss appiopsiate by
REAGHHH axitls (ﬁgﬁ%é hgddRds Okudh | adi RhE®RBMiRet o the

_ hi ch an enhanced
corresponding sulfonic acids.

8. A medicament which has an effective content of at least one

-compound of the formula | as claimed in one or more of claims 1 to 4

together with a pharmaceutically suitable and physiologically tolerated
carrier, additive and/or other active substances and excipients.

9. The use of the compound of the formula | as claimed in one or more
of claims 1 to 4 for producing a medicament for the selective prophylaxis
and therapy of all disorders in the progression of which an enhanced
activity of metalloproteinases are involved, such as degenerative joint
disorders such as osteoarthroses, spondyloses, chondrolysis after joint
trauma or prolonged joint immobilization after meniscus or pateliar injuries
or ligament tears or connective tissue disorders such as collagenoses,

- periodontal disorders, wound-healing disturbances and chronic disorders of

the locomotor system such as inflammatory, immunologicallly or
metabolism-related acute and chronic arthritides, arthropathies, myalgias
and disturbances of bone metabolism or the treatment of ulceration,
atherosclerosis and stenoses or the treatment of inflammations, cancers,




activity of netalloproteinases are involved, such as
degenerative joint disorders such as osteoarthroses,
spondyl oses, chondrolysis after joint trauna or

prol onged joint imobilization after neniscus or
patellar injuries or liganefd tears or connective
tissue di sorders such as col | agenoses, 30 periodont al
disRRTHBetasiaRit fPchexr AgowxE, hesdfabureand septisrshock, or the
dpephiRixis OFf mybdidlapanarersbrayiptRaNGH1Cch as.
inflanmatory, i munol ogicallly or netabolismrelated
acute and chronic arthritides, arthropathies, nyal gias
and di sturbances of bone netabolismor the treatnment
of ulceration, atherosclerosis and stenoses or the
treatnment of inflammtions, cancers, 43 tunor

nmet astasi s, cachexia, anorexia, heart failure and
septic shock, or the prophylaxis of nyocardial and
cerebral infarctions. :




