Title: SULFONYL CARBOXAM DE DERI VATI VES, METHOD FOR T HM PRODUCTI ON AND
THEIR USE AS MEDI CAMENTS Abstract: The invention relates to sul fonyl
carhoxani‘de derivatives, in addition to their physiol ogically M8ngBtible
salts and physiologically functional derivatives and to their use in the
production of rgdiereeYs for preventing and treating bbﬁﬁﬂ’ﬁ(ﬂb?@%‘? a and
arteriosclerotic diseases. The invention relates to conpounds o ornul a
(1), wherein the radicals have the givgn neani ngs and to their

physi ol ogi cal |y conpatible salts and physiologically functional
derivatives. Thmsschpmgounds we suitable for use, e.g. as |ipid-lowering
substances. 1 MAR 2004 WO 01/16094 Descri ption PCT/ EPOO 08027

Sul f onyl car boxam de derivatives, processes for their preparation and their
5 use as phar miéfanylearboxamisie deratives; pretesses farctheiu ipfepayhtivar ok #vside
derivati vessanqiskhgigharlysitehrgi cal |y acceptable salts and physi ol ogi cal | y
functional derivatives 10 and to their use for preparing nedicines for the
prevention and treatnent of hyperlipidem a and arteriosclerotic disorders.
Sul f onyl car boxam des have al ready been descri bed I'n Chem cal Abstracts 96,

142393m (1982) Thd5. ui’véﬁhbﬁr Qelﬁte%mtf)a@ldlf b&aﬁﬁ Z'\}ggg%é Vgﬁehmé?r al ready

been descri bed i S.1n I nventi on
i s based on t h@hgﬂ?}gggag‘f tﬁ@g ?)‘?Lj% 'ﬁlﬁgy%@ﬁﬁ'ﬁﬁ nghenal desiygives
ther apeut i dal | yndie Heiralsedohpreplripg deedicinescior the prevertiohsainddegataient éfhe 20

"invention is ﬁbﬁ@rhﬁééﬁﬁhQfﬁUhh@né&Hé?Sﬁcdl%rdELs”d' ng conpounds whi ch have
|ncre sed hypol.ipidem c action conpared to the 2-chl oro-5-sul fanyl benzoic

acid:gerivatives of- DE 2145686. Accordingly, the invention relates to
conpounds of t Belferyicarbaxargides hRge abready been-TesdribXd dn Rhemidcal Aldstrabis30 X,
R1, R2, R3- ar epsl TYEEBBRIG @@,Q of one anot her, NR6R7, (CH2)-pyridyl,

CH2) n- he th h adj cal can be
() phe e:%ﬁ?%é‘wwﬁ@n@cep N2l R ol Beor-G28crPea
O (C1-CB) - aI kyas Ilsd(lmems@atgﬂces(nmmmyl 1 MAR 2004 s 2

The invention is based on the object of further providing compounds which
have a therapeutically utilizable hypolipidemic action. In this respect, the

20 invention is also based on the: object of finding compounds which have
increased hypolipldemlc action compared to the 2- chloro—5—su|famylbenzoac
acid derivatives of DE 2145686,

Accordingly, the invention relates to compounds of the formuta |
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in which

'3(_) X, R1, R2, R3 are, independently of one another, NR6R7, (CHz)-pyridyl,
(CHz)n-phenyl, where n can be 0 — 6 and the phenyl radical
can be substituted up to two times by F, Cl, Br, CFa, NHo,

- CN, OCFg, O-(C1-Cg)-alkyl, S-(C1-Cg)-alkyl, (C1-Cg)-alkyl,



(C3-C6)-cycloal kyl, COO(Ci -C6)-al kyl, COQ(C3-Ce)- cycloal kyl M%E\IE%
CONH( C1- C6) al kyl ; CON (Cl1-Co6)alkyl]2; (C -Cg)-alkyl, pyrrol |h ¥

pi peti di ne, piperazine, piperazin- 5 2-one, nDrphollne t et rahydropyrii di ne,
t et r ahydr oqui nol i ne,- t et rahydroi soqui noline, it being possible for each of
the rings to be substituted by phenyl, (L1-C6)-alkyl phenyl,

Cl-C8)-al kyl, (CL-C8)-al | co o | kyl
ECO)-'pileﬁyIY vvh(ere th)e Sh@r@pcf@ﬂ:gq[hfyin%t 9506%1 f%)sﬁ‘géltl %u@é&xg{i 6)‘a Y
substituted up to two ti nmegcléslkyi, CONH2BCONHDE,-CgFalkyiCBONNERECa)alkyl]l;

O (Cl-C6)-al kyl, S-(Ci-06)-alkyl, SO (Cl-C6)-alkyl, S02-(Cl-C6)-alkyl,
(C%E%) cgl) kyl| (tci |06) Ccnl\l?iﬁg1 8%'0?%&"9!“@ P'Pe_ft%egglpgl@lfg){f%sam%@mz
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(C3- C6) - cycl oal kyl, CO (CP P‘Wled b1 pheyvlal (g tCalaliibenyic1-Gie) - al kyl |,
(Cl- 06) - al kyl - NH ( CL- CG)(Ca;I @y)LalkﬂC@cpc)a) aIde)HNd Eén;ﬂ?6$ ek |](@0)-
(e & Cal oo OBl ordiban i b
1- or. 2- hyl, 1- 2unsaibs of g ed up-to Bvo dimes- by IF, GJ) Br,2-
3-tﬁirenyln?1 2- gr 3- fu?;l OR; CF%; GN @Fﬁf‘gwcqlog)ﬂau& .S4C1-0% e M rIyI o
SHLEA L S Lo, SR ol e R i

- di nyl,  2- 2- (1 1) ,CQO(CRC
nmor phoi i n{;%/,“ r2n IoPyS bengqg;Mc oolezd syéydo(%ﬂ@ﬁnzotdér;;%%l )CéNﬁa?fCE;::gO' 3- yI
1,2, 4-triazgl -5-yl, tet |
N el a8l S YL S BN P il S aeiakin M NHHCG 1 o
times by F, d, Br, OH de3; Cayeatky, Gi-COaarayl;O- CH2- O, O ( Cl- C6) - al kyl ,
S-(Cl-CB)-al kyl, SO (Cl- 06)-al kyl, S02-(Cl-C8)-alkyl, (01 C6) - al kyI

C3-Co6 | MAR 2004 |

6 eoel ol ol O%ﬂﬂi'zm e T eé@r(\%.cgr%sa?m )1 161-Co)-aliyl

CC]l\lH( C3- Cﬁ)gycl (ial klyl NH]QH Gd%aﬁl@l@ Olgll @)-Cephlkyl- NN&AQQm@mMyJ-ng{.oI idin-1
y', NOrpngpln- L -y Liy,n 6) H%‘ -Corfycloalkyl, .C ¢

4- et hyl 1-yl il B Gekheny! |
e e i
salts. 10- Preference.is wﬂv@n@au@humna@ -aikyl-NAECH Tgpaligl)y, (Cy-Bf)-ch one

or nore radical (s) is/ a p%{yl.l reeg (%Zlaﬂggll %)g;hen HE: Cgrb%%ﬂelndent ly of

one anot her, NR6R7, pyrro perazin
tetrahydropyrldlne it being possible 15 for each of the rings to be

?g?@t ut e&s by phenyl, (QCHEm-Ar,avikerepheaylbe ¢ Cle Cﬁ)d Ak legh .be equal to

where the  phemy Suﬁif%he"wsb@“%éubsé bl L R b

tinmes by F, O, Br, 26NB- exckpyridyl( 2 OCB)thl&rMyE- osscf@nylm @6))1-‘ 5I-ky|

ég&g)bgl)kyll (lCE I06) cmmim A06H,5-0 %2007 10? ,hyl) 4 f ND
cycl oa A a

NH- CO- (Cl= yC6) al)lé mz%@wg%@loéhgre Lﬁ%@ﬁlen ﬁg']"!ﬁlf one

anot her, B0 (Cl- C5)- al kerXOIQ)CUIknYC@ (EI&WFI(EDII(EEOFE@MIMWI 2-, 4 or 5-

C3- C6) - cycl oal kyl, CO al 1- O al kyl,
ECl- cag-a?/kyl - NI¥I-(O cgs "yll gk 'ﬁﬁal%}?ﬁ 'ghmu @(, ) 9%296) g
(CH2)n-Ar, where n can b |ng n&r %ﬁ"' epgo [Vaﬁ'e%ﬁr,
bi phenyl, 1- or 2- napht h]‘,ria,ZOES -y, 35 24+1nalquﬁryl dgtrazd]—B ylrlnﬁel-s—yl indol-5-.

yi or N-methylimidazol-2-, 4- or -5-y and Ar can be
3B substituted up to two times byF Cl, Br, OH, CF3, NOg, CN,
OCF3, OCHg-O O-(C1-Cg)-alkyl, S~(C1-Cg)-alkyl, SO~(C1-
Ce)-alkyl, SO2-(C{i-Cg)-alkyl, (Cy-Cg)-atkyl,” (Cs-Cg)-
cycloalkyl, ~ COOH,  COO(Ci-Cglalkyl,  COO(Ca-



thienyl, 2-,

(C3-C6) -cycl oal kyl
3- ot 4-nborpholinyl,

i ndol - 3-yl,
ad, Br, OH-

C6) - al kyl , SO2-(C1 -C6) - al
CO( G - Co) al kyl,

CONH( C1- C6) al kyI
S- (CH2) n- phenyl ,
NR8BR9, pyrrol odi ne,
where n can be 0 -
times by F, © ,
(C1- C6) - al kyl,
COQ( C3- Co6) 6ycl oal kyl ,

coO( C3- |

V\/nere N g
pi per
6 andp
CF3, menm -(CBelrphaty],- 8-(CH2)p-ph&yiCISOEYCHb)Y |
(C3- Co) - CYEhQ@IKMHere]rp._ Cl- C6) - al kyl , _

'CONH( C1 "al kyl , CO\I[(Cl- C6)ai kyl]2; R8, RO
are, independently of one* anot her, H, (Cl-C6}-alkyl, (C3- C6)-cycloal

4- or 5-thiazolyl, 2-, 4- or 5-oxazol yI gr i soxazol yI
pi peridinyl, pyrrolidinyl, 2-, 4- or l)%

2- or 5-. benzim dazol yI 2- benzot hi azol yl or
and 35 Ar can be substituted up to two tines by F,
NO2, CN, OCF3, O (G -C63-al kyl, S (Cl-C6)-alkyl,

%w&%& PO CENITRY CHUES SohaiS
HCellkfize fyPNH(Cotieysioaliyl,  Nide,( BHEER-Ehe@p-,
Fk(io 3NHCORBhérye. 'ﬁWu%ﬁ&ﬂdﬁWWn’iHrg%ﬂ fppt her,

B)ﬂto t wo

ReOBrLID PR e bt

CO- (Cl - C8) - al kyand their phgglogically a@eptabld saie) 15 al kyl , S02- benzyl

S02- benzyi - OCHS,

phenyl or t
CF3, NO2,

(C1- 08) - al Kyl |

NH- CO- phenyl ,

t et rahydr opyri di ne,
substituted by phenyl,
(CO) - (C1-C6)-al'kyl;
(C1-Co) - al kyl .
(C1-C6) - al kyl -

can be -equal

4- or 5-. pgfimidinyl,

O (C1-Co) - al kyl,
0-3; Xis NR8R9, pi perazl
be 0 - 6; R3is NRL OR11 @g)—qjk;pMﬁDOtﬁherﬁi& R9 are,
another, H (Cl-C6)-al kyl, (C3- 10 Co6)- cycI oal kyl, CO (Cl-C6)-al kyl '

Co6) aI kyl, S02-benz S02- benz | - OCH3, (CH2)n-Ar,

Cl-C6 | | C1-
\(/vhere)at : éﬁ bgca)@‘:l 6 and@r "'td&ﬁeﬁ‘ée'gﬁua Oﬂ% %ﬂ?é'?%fl r(QtI'ﬁJ@r@‘kY' Go, R11

ey, bl T (ISR B, g oo
S02- benzyl, S02- benzyl %{Eﬁ @112 ‘%’%ﬂvﬁ@ r(|C1 (C"Eaé%ﬁ@f‘ykr can be

phenyl or thienyl;

or nore. r
one anot he

° Poereioheg %8 tCpmpoUy
rsd@ak(:{)is/m amtéfined t(eﬂanG) al kyI
(CH2) n- phenyl O(CHZ)n phenyl, (CH2) n- phenyl
SQ2- ((CH2) n= phe he r ph SI oI ogi cal accept abl e -
sal tscj\ﬁZS Par t :]%{J F?:#mpref @rleenlgge[?%nc&r\t)gno &"eo U%ISNBFSRt hepyresfighaea |
whi ch one or nore radi capipsjiding/ piperazing) déiraldrdmjridine, RlbeiRg p‘b’selbie
i ndependent of one anot faer, il

p 15y fo#'eachRiRhe Eetb ﬁl?os#lttg%@%kgﬂ'lre{ﬂ %(Clj

L CcuRBebei (Gt (6o alivioH,

N- [ ( Cl- CB) -
2! caamw 4- (or-aphikaly

20 and‘"ﬂ‘lﬁ@i‘lcsbﬁﬂwl d@w@e&-@lhywd(ﬁe%haﬂ@]z alts.

particul ar preference IS (GHYRR AFQMI@@(@W%@H%e of- Bhﬁmd‘ﬁf%ﬁhdé gﬁbo,"YB'Ch
|caI (s) islar

- NR6R7, pi pe

(CHZ)n Ar, where n can be 0 - 6 and Ar can be equal
can be substltu fu to two tines by F, d,
Elﬂ forrguled; inawhich | qag or more

(CB C6) 20 cycI oal kyl ,

-p enyl

R6 F&-pheoyl, i (@@M@ﬁ@m-by(ybf (Gﬁe-paentlhewheté the

(C1- ©6)- 8;5 gf%ég%e &t'fﬁ/gutut% or substityted up fo twgs Ar
Bl rGias; C X p@ﬁgﬁq Qr(ﬁytce)mw obildimnyl ,
4DgHCAJ-caivalkg, sutm@ttl uted

-up to two tinmes byF CI coBie; _aﬁ;lf,ﬁ §Iaky’\MR%,qgﬁ , _
hﬁﬁ %;@?B%C%ﬁ 5 { wher e H2can be

"i‘!kY;ﬂhe j2, Ni&GQ-(@1- 5 can

are

bei ng possi bI e for each difienyl, 2-, 4- or 5-thiazolyl, 2-, 4- or 5-oxazolyl, 3- or 5-

35

lsoxazolyl (C3-Cg)-cycloalkyl, plperldmyl pyrrolldtnyl, 2- ,,4-

or 5-pyrimidinyl, 2-, 3- or 4-morpholinyl, 2- or 5-.j

benzimidazolyl, 2-benzothiazolyl or indol-3-yl, indol-5-yl and
Ar can be substituted up to two times by F, Cl, Br, OH, CFs,
NOz, CN, OCFs, O-(C1-Cg)-alkyl, S-(C1-Cg)-alkyl, SO-(Cy-
Ce)-alkyl, SOp-(C1-Ce)alkyl, (C1-Coj-alkyl, (Ca-Ce)-

‘cycloalkyl, = COOH,  COO(Ci-Cglalkyl,  COO(Ca-

i ndependent|y of one

Very

ently of

rpi?'ﬁmffeg'pL 'p? p%rrzaﬂ?mﬁ%ylt 21 Paf APy '1 ore3- it



the rings to be substituted by phenyl, (Cl-C6)-alkylphenyl, (CL-C6)-alkyl,
(CO-(C1-Co)-alkyl; R6, R7 are, |ndependently of one anot he Mkh 2004
(C1-€6)-al kyl .- (C1.- 30 . C6)-al kyl -NH (C1-C8) - al kyl, -
(C1-C6)-al kyl -N-[ (C1-Co6) - al kyI]2 (CH2)n-Ar, where n can be 0 - 6 and Ar
can be equal to phenyl, 2-, 3- or 4- pyrrgyl pi peridi-nyl, pyrrolidinyl,

2-, 4- or 5- pyrimdi nyI p nd . Ar can be substrtut ed
up to two tines by F, d, %)CyC%glkyEFéO%?@W&tg )allg@, C&"(’ZIl tb?oal kyl,
(Cl-C6)-al kyl, GOOH, NH2, meﬁw) I(\Cﬁh)emhenyl VOCE-prEnyh S{CH) hHemyl,
(CL.-Co)-al kyI (CH2) c- thﬂ.)élren\M'@ e ncan be 0.- 6; 1 MAR 2004 4 1 6 R3
is NRIORI 1 or piperazine; 5 10 Rl R11 are, independently of one anot her,
H (Cl-C6)-al kyl, (C3- C6)-cycl oal kyI CO (C1-Co)-al kyl, .

(C1- CS) - al ky - OQ R&1- C5) - am, kyﬁepéi&ibrﬁenawbne%h@ﬂmhsmﬁnb@ﬂﬁen Ar,

where n can be 0 - 6 andpieriafa %rﬁﬁﬁﬂ}él r}@{chf‘hﬁ?kaH%” He ﬁfpg‘{ﬂ%% of the

physi ol ogi cal | y accept abl € "sal ts The
formula | in the formof &Y e‘Pa‘c@ﬁﬁ@é’%@ ph%ménac&cakmn@e@bamutqmm

enantioners, and to theirto t!mcahmesdmrle,r(sl @ﬁ,dCH‘Q)(CNr RN T-80f ijaﬁgal kyl ,
R6, R?

%kegﬁ) :23 %llliy%;/ Lgd;f?’l r 3 ﬁ%’?y fr'ltjbit 1k n anchegmgyﬂﬁ@%ﬂtr cally
acceptable Whlts are part I'@G)saﬂ,mlvabl eCOQ(CB'&h)wloa"@bpl i 2ONblps '

because their solubility CONWORCH)atkP, gjm[((‘g{l@g)é;@% of the initial or
basi ¢ conpounds. These salts must have a pharmaceuti cal | y acceptable 20

anr on.or cation., Suitable pharnmaceutically acceptable acid addition salts

co}'rpounds di8.tHR. f or A dndeppndently 10 on@f anotherydhi (CaCepalkghidBzas
hydr ochloric, hydrobrom CCBPWWIGO- I:Q@;hgjf gs) Qk);;r(j(g (Ci éonr c and

sulfuric a |ds and organ s suc cetr
benzenesul 1905n| c, benzoic, hl%ylt SRy En%@ 'IhIEBHY@))(&Hgm&FHg
gl ycolic, 25 isethionic, ¢atibed—6aoddbicanbe,equal m|m1,enprllxbrltmenyl and Ar

met hanesul f oni ¢, succi ni Ccan Be lstbstiraUWd fRNMivwo trmeé%itlﬁr(blc r@rg% Qo, 't |
sic<salts

trifl t d

b amonum sal te. s kal PNnoICTe. CEEHERS CUHER RaraRa STy Bekalioh Q7 am

salts) and al kal i ne eart hGre€alrallg) t302((€u@$)-aﬂ<yhag@e-§]5m-m|@nd(6§40“6l)um

salts). 3029 Salts-with a I@lﬂwmb@%hbﬁ{ lumiglﬁhé@( a@&gq se fall
te pr

within the scope of the n a aring or
purifying pharnaceuti car$3é§6befﬁlegwf§t@a RBLBY! ‘F’B?red‘seor%

nont her apeutic, for exanple in vitro, applications. 35 Preference is given

to the salts nﬁhhqm,s Rk Ik b ul fonic acid, nmalefic acid and
phosphoric acid. . ngo 4C&;"9 Pg?ét?c%%ﬁpr eference is given to the

nmet hanesul f onat es of t he conpounds of the formula 1. The invention further
rel a,t-gs t 02phy Sladicisir quéferericaris givenab aerpouat’s ot sheoforink | i rﬁl@iﬁﬁ%@ds of

the formula I. ofhRré Pddﬁal(@?béﬁir@'a Fehirdd belbinictional derivative" used herein
refers to any physi ol ogi ca er at ed derr vative of --a conpound : '

according. to the invention, for exanple an ester, which is able on
adm ni strati onRlpR& nammudre, independentfyoof &merrahetheﬁ, RESR7, teipdiine,

d t direct| bI t t f. |
(10| 'rb\e](c:ur%/hor indirec y)gfgé; Iﬁecﬁﬂﬁﬂmp%da@é‘ 'Pﬁébﬁ}o fpﬁeg' enthgereo

g@ aspect of t I nvention
conpounds f

t he for mul nings, 44 bﬁrﬁ'dﬁﬁj'&ﬁe‘ém H@%t@adﬁe)zﬂi@lphﬁﬂ%vo toa

conpound of the fornul a(Cs-Chraligl, (POPICHT)atky;t hensel ves be active or
not. 15 The conpounds of the fornmula | rmay al so exist in various

pol ynor phous .
: R6, R7 .are, independently of one another, H, {C{-Cg)-alkyl. (C1-

Ce)-alkyl-NH-(C+-Cg)-alkyl, (C1-Cg)-alkyl-N-[(C1-Cg)-alkyllo,
35 (CH2)n-Ar, where n can be 0 — 6 and Ar can be equal to
: phenyl, 2-, 3- or 4-pyridyl, piperidinyl, pyrrolidinyl, 2-, 4- or 5-
- pyrimidinyl, 2-, 3- or 4-morpholinyl and Ar can be substituted
‘up to two times by F, Cl, Br, OH, CFa, NOg, CN, OCFs3, B



forns, for exanple as anorphous and crystalline pol ynor phous { amRs200 |

pol ynor phous forns of the conpounds of the fornula | lie wthin the scope
of the invention and are a further aspect of the invention. 20 All
references hereinafter to "conpound(s) of formula (I)" refer to :
conpound(s) of the formula (1) as describgd above, and the salts; solvates'

and physi ol ogi cal Iy functiopal ~derjvatives,there scrj bed herein..
The anobunt of a conpound g@b?ﬁﬁ%‘b’?&% %ﬁ@ﬁiigégg@g{%iQHﬁh'Mbve t he
25 desired biol ogi cal eff&hereippande ®8; a nunber of factors, for exanple

t he specific conpound chosen, the intended use, the node of adm nistration
and the clinic conditio e patient. | eperal ,.the daily dose is in
the range fro?%ko. 3 ny to&llggahg' ?‘B?Eﬁz&ﬂ K?*‘Eﬁg‘ﬁﬁ]‘ﬁ" Q)O'F@Q@UWQ)V%B@“day and
per kil ograf of body wei ghanbp&—6xanpl e 3-10 ng/ kg/ day. An intravenous 30
dose may be, for exanple, in the range from0.3 ng to 1.0 ng/ kg, which can
nost suitably admi ni ster i nfusion of from10 ng to 100 ng per

ki | ogram and p3§3m' nut e. @ﬁ&@ﬁ PhPREMANS ol uti ons for these purposes

may contain, for exanple, from0.1 ng to 10 ny, typically from1l ng to 10 -

, per mlliliRrgme Singl g : tal appl e, «fr 0 to 35
rlrg 'gpof thegactive ingr gdsga)ﬁ? ﬁ&l?;%"edlagﬁtér Q’z Cﬁigggp%tﬂér,]ﬁg,r @h@@h?l&m@ﬁm '
injections “to contain, fgﬁ -gygloaling C “@?ﬁ‘@ﬁ)nﬂkﬂo(('iﬁ@s]‘rg'kﬂm-(%fﬁﬁ)e-,dose
formul ations . which can balkgd8Qu-bémayt;dSQpddngyl-GCHR, @Hz)fnmrbmlr?’ -
tablets or capsules, to hh, le, froml. 0 tq 1000 ,

t ypi c.aj ly f rompllD to 6069%% ~ %ﬂéAgéggBngquﬁLtg Eﬁ'lﬂrgﬁfﬁp}%y ggcept abl e

salts,”the 1 1 -MAR 2004 . 8 aforenmentioned wei ght data are based on the
wei ght- of .t he. RS, R14f t hare, dudapenddntyf of lumef afdtibl K, )G1-EgJ-alkiie

kh: (03"
prophyl axi ggor therapy ofpaiyn &mg, NH, gRE&c ngl t .an t 0 unds of .
formula (1) thensel ves caﬁé) gl us é%@%?@%&%ﬁ%ﬁ%@@ﬁé@@r@-
preferably in the form of 25 SGleabepmrk $OeRenzvrQfes.t (Ghi)witrh véwere n
‘acceptabl e carrier. The caribe @ 8asd Ar 8an bg@uéﬁﬁ,orlgﬁe,ﬂgpept able 'in the
sense that it is conpatible with the other ‘ingredients of the conposition
and i s not hazargous for the patient's health. The carrier may be a solid
or a liquid or 2BBHPILRRYsidogically acepptablesatsl ated with the conpound as a
singl e dos80) for exanple as a tablet which may 10 contain from0.05%to 95%

oubstances may PriLATeUMColAeREs Rbivel i EbMboul e SmiA e whichor it o
(1).. The phar Hﬁ%BGNOE%rad&ﬂR{%ﬁarP&s@efiae@@e g to the invention can be

produced by. one, of the known pharmaceutical methods which essentially

consi st in m xRAgrphe i ngLgdi Wi h | pg |y .accept abl e
carriers aggl or gﬁgi pi en'?ige’ "ﬁ%h%p%%@guﬁ 235{% %é %gl @P‘Igﬁ@ adEB‘?rHﬁ'?% to the
i nventj on @’e those sui t eLazipg, tefiphydropyiding, it beipussibiee fayresich(dfor

exanpl‘e sublingual) and pie eingertalbe Sobstitetsdmy pheriyh QdiRyiphenyl
i ntramuscul ar, intrader n$|;1_@ -ia’ﬂérf g@@p\géz)c‘ﬁi%@gm nigﬁﬁ?iﬁon@a‘?t hgdgh "t he
nost suitable node of ad 'ni§?ra I'On i a Pridi vi dual case depends on
the nature and severity of. the condition-to be ‘treated and on the nature
of the conpounB8oR7f or nulage,(ibjlepeeibntlp &fashe aPdkRr, gpqc?@sg%li%lﬁﬂ_ons and
coated sl oyyrel ease formd the

i nvention. Formul ations r é?'%&"&gﬁ'ﬂca@@?ﬁkﬂw1gg@fﬁt"?ﬁ'\Eﬁgﬁ)ﬁe&a&lwﬂae

preferred. Suitabl e coat {Ggeinrissivdesmn can dast H 8 anduhdcaniser éqet t6el | ul ose -

acetate-phthalate, ' pol prbmyl 2-ageb@4 3 -~ i
hydr oxypr opyl net hyl cel | UP o4 gyﬁ%,%g%?cgrml,cpynahdl%\,g ’c?lf' or 5- .

ose. pht hal at ] y
net hacrylic acid and met Hﬁ'm@yﬁfg-bfr%%ftdémoﬂéfwgﬂylta&ﬁl‘g gstichereudhstituited|
conpounds for oral admi nHptipdwicotimesityeFj €t Bg OO CF;; NOSaERy @igF,UNi ts

such as, far exanple, CapsieE~)-ARANRE Sl A2aNeeSHAr aitahlets,  each of .

whi ch contain a defined an@t}ntS)o@ﬁ]ﬁh@1 %ﬁirrig)%ﬁhﬁ?ﬂ’ NS{Z @2)(11[3}1?"}5}5 powder s
or granules; as sol uti onWhere REaHEASIn in an aqueous or nonaqueous
liquid; or as an oil-in-water or water-in-oil 35 emul sion. These

i tions. may, | ) ' b d b i tabl e
et cal met hod S G R 1t Bn B R n i Y B o ner e ent

and the carrier (which may consist of -one or nore additional ingredients)
are brought into contact. In general, the conpositions are produced by
uni form and honobgeneous m xing of the 1 MAR 2004 3 9 :



active ingredient with a liquid and/or finely divided solid cajr W%@mafter
which the product is shaped if necessary. Thus, for exanple, a tablet can
be produced by conpressing or nolding a powder or granules of the
conpound, where appropriate, with one or nore additional ingredients. 5
Conpressed tabl ets can be produced by'tabgeting the conpound in free-
flowng form syggh as, fo . , or granul es, where
appropriate m'xlg with a sllﬁﬁggﬁll HBﬁipgg#‘?e’i nert diluent and/or. a
(plurality of) surface-activel/dispersing agent(s) in a suitable machine,

Mol ded tabl et s Rt@Rie pr aeb)cindefpsndaligiof Gorid@neM@poHN OGSk (ay-powder

f d . 10 . t d . . h A . | ) 7 | .
meni ne. Phar mceut cal oSSRl EGLEREAY) (GERe Ak ECRiG s )
adni ni strati®n conprise | 8khddRz-hanan, SQtkanzybOEhisp dGHd)ohr, fwneral m (1)

with a flavoring, normall ¥a%BE00SE aRlhrEaRH GHY I@’thfe‘?’ngﬂaca”th’ and 15
pastilles which conprise the conpound in an iner ase such as gelatin and

gl ycerol or sucrose and gum arabric. Suitable - pharmaceutical conpositions
for parenteral amhtheir physiclogisallpacsieptaithd yaltsonpri se steril e aqueous .
preparations of a conpound of formula 20 {I), which are preferably isotonic
with. the hlood of 'the intended recipient. These preparations are
preferably Qdm' ni stered intravenously, although admnistration may al so

t ake pl ace by sUiscinvantismuslates to rrampsembiarof dne fonmtuladdnntae formy eftthein. These

preparations cafcéhales! aRk¥mie MbasHsednay Sg@axg%tb%rg,o'ﬁ?ﬂjh% qh&ip wat er

and meking the resulting solution erile ~and 1sotonic wth bl ood.

| nj egﬁjabl e corfp(ﬁ%ﬁé?rﬁffﬂ'?g%@&%wwﬁsﬁéerteﬁ ~invention generally contain from
0.1 to 5% by welihghalkgds atikenylaand alkynyd mpdicals. in She tsubbtuehiarXpR eURRC RIS,
conposi tiong f qre, TG IR, FAOHNY Fi 1 Aaly e Gifher sif?éiggﬁ%lgatﬂt&‘r bfankhsy.f or m of

si ngl e-dose suppositories. These canh be produc y m xing a conpound of
formula (1) with one or nore conventional solid carriers, for exanple -
cocoa butter, dWwrsaesutieglit rascepiablet isalis rarat particulady tsafithiblepfoar medizat i cal
]g:owpos% ti _onts f eippliciondbesaide ®ialr 'S@@b§i® inh@at8Kisighét thlé‘f'i ﬁ{a?%gme}’ipitiﬁlcghe_

orm of ointment . cr . i-Qn. _paste, -spra erosol _or oi | rriers
whi ch can be us%tég a%'? g:%@é)to?" hﬁ%ﬁﬂ-}%’selsﬁlﬁ%mlﬁ’? Ri@?@ﬁﬁgp%ﬂc@[ympgt,a I8 cohol s
and conbi n&0i orRIGK on GRYoBr Switakle phammrssaticallysiceaptable adithaddition ealts ofyr edi ent
is general |y preeamounis & awnceRhG@! i OQreOfsg,tfté.Oﬁﬂ Qnélrg&ﬁic e byyupi ght  of
i i strat | on MYroRhioBE MRk Sl ciioBabelic” BletemRiEEoRe A1t iR #bns. 1 or
t ransder mal  us&¥ifigricn asids; andh @rgattion asidssisugheanl fort examplehi agdetiar acid,
S:Ji table' for | Gegzéressuifehiossenzoir) _@mﬁc,}@tﬁihegbﬁorﬁ@,_tfhﬁi&ﬁé,sglﬁ&rﬁ@,{ 'cﬁytllic,f fSuchd, .
pl asters suita .cont .t tive iparedient in,an optiona Quffere
agueous so?gti Eér?{ hléﬁg’s%@gtﬂngﬁgﬁ%h\édi'Jgﬁlg&e'aa{'}f‘l g}?ﬂ?sﬁf‘r‘?ég\t'%c’o?ué'@ﬁersed
in a polyner. AR-8luepasuiioniest i Jartariggr ean@nt tifioseanstiat | @vidss alfaitable %t o
35% P efer ab'lpﬁamtiaanytaccbﬁféb@saﬁc émanﬁ lafa! bﬁfmcﬂ?érﬁi itk %ﬂkaii iiga@Ct i }/e
redeatbh ¢ pa Rh SRoEkng) AF5IbESI delh, S Akelig SAGARUAESSRG e
fol | owi ng prepasushiasriBagnasium apdicelcivm salts). t he i nvention wit hout
restrictingoit, however. Exanple A 15 . Soft gelatin capsul es containing
ngr edi ent 100 S5 S AAPBEGHERRT Unfoospbibie AR HGWTHy Tt BRVGADENL: 1 a
Capsul e cont enSEBOO! the Braniitre ag usefll Sitermediateai for poedinggoopurifyingy e
I ngredi ent per phafdcebfddilyCaddepiafd @Bks A R ®e in nontherapeutic, for

- example in vitro, applications.
35

Preference is given to the salts methanesulfonic acid, toluenesulfonic acid,
maleic acid and phosphoric acid. _ _ ' ‘



Sodi um car boxynet hyl cel | ul ose Pol yoxyet hyl ene stearate (yfﬁ&@ ypure

Fl avoring Water (deionized or distilled) per 100 m enul si 250 g g.s.
0.6 g gs. 0.2to2.0g9ggs. ad 100 M Exanple C Rectal pharmaceutical
form containing 40 ng of active ingredient per 35 suppository: per
supposi tory Active ingredient 40 ngy Supppsﬂory base ad 2 g | MAR 2004 5
10 15- 20 Exanpl e D Tabl ets cont ai ni n%n of active mgr edi ent per

tabl et: per tdIATHEUIRRIEISRRRSOISHIVETD tf@t@?ﬁl@@@@'"ﬁ?@aﬁﬁlﬁ he cgmpym
Magnesi um st earaitietformyglall000 ng Exanple E Coated tabl ets containing 50 ny
of active ingredient per coated tablet: per coat ed tablet- Active

I ngredi ent 50 Cor n starchl00 Lact ose60 sec.  Cal ci um phosphat e30 ny
Sol ubl e starch Yenfiasfiuihers ?%!%Ebyﬁﬂomﬁﬁ“bflﬂét'O@' dpdyadivag of X8 ny

Exanpl e F The, don'lpioumdﬂ of fherforshala L.aTiee ®uint ‘pbsiolbgically Rflbdrag defiigiveont ent s

f hard 25 | 300
oy 400 gy Aot ped, %Séﬁ'iﬂéf‘% to Ry YUy S8 B b Eonpoihd Y ) o0
500 ng Exanpl e aecaming dpstheainveation otic eempleagbopstehc whight s tabde fan | ow ng
fornula (100 nmgdmisistratiin ¥e a AgineAauchnad, fir exadtblélr aPsImaniCid Yém

i ngredi ent 10 legé%ﬁ#@kndﬂgw Lén Q c%?n&)u%d%%nzaoc(l)ée gi?et%oh}'e ttheo%Oat €0.03.9

Et hanol 96% pu

A further aspect of this invention is the use of prodrugs of the compounds
‘ of the formula L. Such prodrugs can be metabolized in vivo to a compound
L) of the formula 1. These prodrugs may themselves be active or not.

15 The compounds of the formula | may aiso exist in various polymorphous
forms, for example as amorphous and crystailine polymorphous forms. All
polymorphous forms of the compounds of the formula I lie within the scope
of the invention and are a further aspect of the invention.

20 All references hereinafter to "compound(s) of formula {1y refer to
- compound(s) of the formula (I) as described above, and the salts; solvates’
and physiologically functional derivatives thereof as described herein..

The amount of a compound of formula (i) which is necessary to achieve the
N 25 desired biological effect depends on a number of factors, for exam;ile the
) specific compodnd chosen, the intended use, the mode of administration‘
and the ciinical condition of the patient. In general, the daily dose is in the
range from 0.3 mg to 100 mg (typically from 3 mg to 50 mg) per day and
per kilogram of body weight, for example 3-10 mg/kg/day. An intravenous
30 dose may be, for example, in the range from 0.3 mg to 1.0 mg/kg, which
can most suitably be administered as infusion of from 10 ng to 100 hg per
kilogram and per minute. Suitable |nfu3|on solutions for these purposes '
may contain, for example from 0.1 ng to 10 mg, typically from 1 ng to -
. 10 mg, per milliliter. Single doses may contain, for example, from 1 mg to
-85 10 g of the active ingredient. It is thus poésible for ampoules for injections
1o contain, for example, from 1 mg to 100 mg, and single- -dose formulations
which can be administered oral&y, such as, for example, tablets or
capsules, to contain, for example, from 1.0 to 1000 mg, typically from 10 to
600mg. - In the case of pharmaceutically acceptable salts, the



Dem neralized waterad 100 ml 5 The invention also relates to 33@{2@888 for
preparing the conpounds of the forrmula 1, which conprises p
conpounds: of the formula | "as shown in the follow ng reaction diagram
R1-H R1, ,R2 10 The exanpl es detail ed below serve to illustrate the

[ [ ithout restricting it, howeveg. The stated deconposition points
I nvention wt g B AR RL

n.the heat
oo e B B e AR BB S RblME o B 5ol o, 0%
10coCi)(0u)V\DD(‘-‘-°mP9U lsttdwufww@ocﬁoroﬂmmlmmﬁmapweﬁheq 2 =
z ¢~ ~ VUW0B( C3aflovertentioAd® cohYitiend/ the Eorfpolihdd 87 fo%@a()l)r@heﬁﬁ@ﬁ‘(es%aﬁ z
2 - be used as the compound, but they are preferably in the form of a
5  pharmaceutical composition with an-acceptable carrier. The carrier must, of.
course, be acceptable in the sense that it is compatible with the other
ingredients of the composition and is not hazardous for the batieht's health,
The carrier may be a solid or a liquid or both and is preferab!y formulated
with the compound as a single dose, for example-as a tablet which may
10 contain from 0.05% to 95% by weight of the active ingredient. Further
pharmaceutically active substances may likewise be present, including
other compounds of formula (I).. The pharmaceutical compositioné
_'Ti;} according to the invention can be produced by one of the Known
pharmaceutical methods which essentially consist in mixing the mgredlents
15 with pharmacologically acceptable carriers and/or excipients. .

Pharmaceutical compositions according to the invention are those suitable
for oral, rectal, topical, peroral (for example sublingual) and parenteral (for -
examplé subcutarieous, intramuscular, intradermal or intravenbus)_

20  administration although the most suitable mode of administration in each
individual case depends on the nature and severity of the condition to be
treated and on the nature of the compound of formula (I) used in each
case. Coated formulations and coated slow-release formulations also lie
within the scope of the invention. Formulations resistant to acid and gastric

25 fluid are preferred. Suitable coatings resistant to gastric fluid comprise

\'“) _ cellulose acetate phthalate, ~ polyvinyl acetate phthalate,

hydrokypropylmet'hylcellul_ose phthalate and anionic polymers of.
‘methacrylic acid and methyl methacrylate.

30  Suitable pharmaceutical compounds-for oral administration may _b_e in the
form-of separate units such as, for example, capsules; cachets, lozenges or
tablets, each of which contain a defined amount of the compound of
formula (I); as powders or granules; as solution or. suspension in an
aqueous or 'nonaqueous liquid; or as an oil-in-water or water-in-oil

35 emuision. These compositions may, as already mentioned, be prepared by
any suitable pharmaceutical method which -includes a step in which the
active ingredient and the carrier (which may consist of one or more
additional ingredients) are brought into contact. In general, the
compositions are produced by uniform and homogeneous mixing of the
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active ingredient with a liquid and/or finely divided solid cafrier, after which
the product is shaped if necessary. Thus, for example, a tablet can be
produced by compressing or molding a powder or granules of the
compound, where appropriate with one or more additional ingredients,
Compressed tablets can be produced by tableting the compound in free-
flowing form, such as, for example, a powder or granules, where
appropriate mixed with a binder, lubricant, inert diluent and/or a (plurality
of) surface-active/dispersing agent(s) in a suitable machine. Molded tablets
can be produced by molding the compound which is in powder form and is
moistened with an inert liquid dituent in a suitable machine.

Pharmaceutical compositions suitable for perorai (sublingual)
administration comprise lozenges which contain a compound of formula (1)
with a flavoring, normally sucrose and gum arabic or tragacanth, and
pastilles which comprise the compound in an inert base such as gelatin and
glycerol or sucrose and gum arabric.

Suitable - pharmaceutical compositions for parenteral administration

preferably comprise sterile aqueous preparations of a compound of formula
{I), which are preferably isotonic with the blood of the intended recipient.
These preparations are -preferably administered intravenously, although
administration may also take place by subcutaneous, intramuscular or
intradermal injection. These preparations can preferably be produced by
mixing the compound with water and making the resultihg solution sterile
and isotonic with blood. Injectabie compositions according to the invention
generally contain from 0.1 to 5% by weight of the active compound.

Suitable pharmaceutica! compositions for rectal administration are
preferably in the form of singlé-dose suppositories. These can be produced
by mixing a compound of formula (I) with one or more Conventional_ solid
carriers, for example cocoa butter, and shaping the resﬂlting mixture.

Suitable pharmaceutical bompoSitions for topical application to the skin are
preferably in the form of ointment, cream, lotion, paste, spray, aerosol or ‘

oil. Carriers which can be used are petrolatum, lanclin, polyethylene
glycols, alcohols and combinations of two or more of these substances.

~ The active ingredient is generally present in a concentration of from 0.1 to

15% by weight of the composition, for example from 0.5 to 2%.
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Transdermal administration is also possible. Suitable pharmaceutical
compositions for transdermal uses can be in the form of single plasters
which are suitabie for long-term close contact with the patient's epidermis.
Such plasters suitably contain the active ingredient in an optionally buffered '
aqueous solution, dissolved and/or dispersed in an adhesive or dispersed - -
in a polymer. A suitable active ingredient concentration is about 1% to 35%,
prefera'bly about 3% to 15%. As a par{icular possibility, the active ingredient
can be released as described, for example, in Pharmaceutical Research,
2(6): 318 (1 986) by electrotransport or iontophoresis,

The following preparations serve to |Ilustrate the mventlon without
restrlctlng it, however. '

Example A

Soft gelatin capsuies contammg 100 mg of active ingredient per capsule: .
: per capsule

Active ingredient 100 mg

Triglyceride mixture fractionated

from coconut fat 400 mg

Capsule contents .500 mg

Example B

Emuision containing 60 mg of active ingredient per 5 ml;
. 3 - per 100 m! emulsion
Active ingredient 12g

Neutral oil - - g.s.
. "Sodium carboxymethylcetlulose - 06g
- Polyoxyethylene stearate q.s.
Glycerol, pure _ 0.21020g
Flavoring g.s. _
Water (deibnized or distilled) - ad 100 mi
Example C

Rectal pharmaceutical form containing 40 mg of actlve ingredient per .

supposntory _ _
- .per suppository

Active ingredient : - 40 mg

Suppository base ad2g



Co Cz) CC) co Uz co Lo co

@ to
z 1 MAR 2004 11 COCOCOV NNCOC
coch ~O00 ui &4 (it)Layuys8U( Np

CAN N I"

- Example D

Tablets containing 40 mg of active ingredient per tablet:

Lactose

5 Corn starch
Soluble starch
Magnesium stearate

10 Example E

per tablet
600 mg

300 mg
20 mg
40 mg

1000 mg

r C Ca_a. S
gom@w it)C)
F- 0) t 0D

Coated tablets containing 50 mg of active ingredient per coated tablet:
per coated tablet-

Active ingredient
Cormn starch
15 Lactose

sec. Calcium phosphate

Soluble starch

Magnesium stearate

Colloidal silica |
20 '

Example F

50 mg
100 mg
60 mg
‘30 mg
5mg
10mg
5mg

.260 mg

The. following formulas are suitable for producing the contents of hard

25 gelatin capsules:

a) Active ingredient

Corn starch
b)  Active ingredient

30 Lactose
Corn starch

Example G

100 mg
300 mg
400 mg
140 mg
180 mg

180 mg
500 mg

35  Drops can be produced in accordance with the foliowihg formuia (100 mg .
of active ingredientin 1 ml = 20 drops):

~ Active ingredient
~ Methyl benzoate

109
0.07g
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Ethyl benzoate 0.03g
Ethanol 96% pure ' 5ml
Demineralized water ‘ ad 100 mi:
5
The invention also relates to a process for preparing the compounds of the 7
formula I, which comprises preparing compounds of the formula | as shown
in the following reaction diagram: :
j R1—H
R1 -R2
o, o
S
SN .
10 O R3

The examples detailed below serve to illustrate the invention without '
restricting it, however. The stated decomposition points are not corrected

- and generally.depend on the heating rate. ~ '

15 '
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'Examp!e 141: Methanesulfonate of Example 54

2-[NH-Ethyl-N-pyrrolidinyl}-NH-penthyl-5- methyisulfony!-4-(4-phenyl-
p|pend|n 1-yl)benzamide

: H |
N - N :
Q _on \/\'D |
HC™ Ox O
Mg O . ﬁ . :
0 HN\/\/\
CH,
) 20.0 g of the free base from Example 54 are dissolved in hot |sopropanol .
' and 5.1 ml of methanesulfonic acid are added. The solution is allowed to .
cool to room terﬁperature, and the resulting suspension is stirred at.a
- temperature between 0°C and 5°C for another hour, and the product is
10 then obtained by filiration. The crude product is recrystallized from 200 m|
-of isopropanol and dried at 50°C under reduced pressure, This gives 21.0 g
of the salt of melting point 205°C - 208°C. o

‘ Example 142: Toluenésulfbnate of Example 54
15
2—[NH Ethyl-N-pyrrolidinyl]-NH-penthy}-5- methylsulfonyl -4-(4- phenyl-
piperidin-1-yl)benzamide
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Example 143: Maleate of Example 54

2-[NH-Ethyl-N-pyrrolidinyl]-NH- penthyl 5-methylsulfonyl-4-(4- phenyl—
piperidin-1-yl)benzamide

H
" _N N
‘ .\/\N
j\oj/OH Ss ° -
- H.eT - :
2. 0 HN A~~~
HO . ) CH

The compounds of the formula | are distinguished by beneficial effects on
lipid metabolism, and they are suitable in particular as hypolipidemics. The
compounds can be employed alone or-in combination with other lipid-
10 lowering agents. Such other lipid-lowering agents are mentioned, for
example, in the Rote Liste, Chapter 58. The compounds are sultable for the
prophyla)cls and, in particular, for the treatment of hyperlipidemia.

A_rteriosc!erosis is a complex disorder of the metabolic and circulatory

15 systems. Elevated plasma LDL cholesterol is one of the main risk
parameters fé)_r this disorder. In humans, LDL cholesterol is mostly rerhoved
from the blood circulation via the LLDL receptor in the liver. A reduction in
the plasma LDL cholesterol reduces the risk of arteriosclerosis and thus
also the overall mortality. The compounds: according to the invention are

20 thus also suitable for the prophylaxis and for the treatment of
arteriosclerotic disorders.

The activity of the compounds was tested as follows:

25 Yin vitro determination of LDL receptor induction using the Luciferase
- assay

LDL-receptor induction is determined using ‘the Luciferase assay as
follows: for this purpose, a regulatory DNA fragment (4kb) of the human
- 30 LDL receptor gene which contains the complete promoter region is coupled
to the firefly Luciferase reporter gene and stably transfixed into a Hep-G2
cell line. Cells from this line were seeded out on collagen-coated 96-well
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plates in MEM {minimum esential medium). After 24 hours in culture, the

test substances, dissolved in DMSO, were added in final concentrations of
10 nM to 10 pM (final DMSO concentration = 2%). The substances were
“incubated for 12-18 hours overnight (4 wells/conc. in each case), then D-
~luciferin was added as substrate for the Luciferase, and the luminescence :

was measured. The measured luminescence as a percentage of the control
(control = 100%) incubated only with DMSO indicates the extent of the
relative LDL-receptor induction {Table 2). :

Further details of the method are described in: Current Ptotocols in
Molecular Biology, F.M. Ausubel, R. Brent, R.E.Kingston, D.D. Moore,

J.G.Sei'dman,' J.A.Smith and Kevin Striht editors, J.Wiley and Sons Inc.,

U.S.A.
Table 2: LDL-receptor induction by selected exampies in % of the
cbntrol '
Example LDL-receptor induction (% of control); concentration of
the test compound in uM in () -
2 225 % (1.5 uM)
3 276 % (1.5uM)
4 190 % (0.15 uM)
9. 170 % (0.15 uM)
114 176 % (1.5 M)
22 | 224 % (0.15 uM)
25 .. . 346 % (1.5 uM); 152 % (0.05 uM)
30 255 % (1.5 uM); 199 % (0.15 uM) -
34 291 % (4 uM); 210 % (0.15 uM) _
37 227 % (1.5 uM); 204 % (0.15 uM)
39 185 % (0.15 uM) '
42 149 % (0.05 M)
53 221 % (0.15 uM); 197 % (0.05 uM) .
54 1223 % (0.15 uM)
57 . 222 % (0.15 uM)
62 205 % (0.05 M)
67 203 % (0.15 uM)
76 : 244 % (0.15 uM)
78 200 % (0.15 M) : ,
80° 239 % (0.15 uM)’ A =

e g
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82 227 % (0.15 uM)
83 212 % (0.15 uM)
84 240 % (0.05 M)
91 231 % {0.05 uM)
196 196 % (0.05 M)
105 236 % {0.05 uM) -
107 288 % (0.05 uM)
1113 217 % (0.05 uM)
116 235 % {0.05 uM)
141 | 280 % (0.15 uM) _
142 _ |281 % (0.15 uM)
143 308 % (0.15 uM)

2) In vivo determination of reduction in LDL cholesterol in hamsters.
- Cholesterol-lowering effect of LDL-receptor inducers in hyperlipemic
hamsters

In this animal experiment, the effect of LDL-receptor inducers after bolus
admlnzstration to hamsters on a lipid-rich dlet was investlgated

The test animals used were male Syrian hamsters (Charles River) with an
. 10 average body weight of 100 - 120 g at the start of adaptation. The animals
~ were divided into groups (n = 6) on the basis of body weight. Severe
_ hyperlipidemia was induced by feeding with a diet supplemented with 15%
0 butter and 3% cholesterol. The treatment started after pretiminary feeding
' for 2 weeks. The test substances were administered orally by gavage once.
15  a day over a period of 10 days. The plasma I|p|d level was analyzed after
10 days. ‘

Table 3 shows the relative changes in the lipid level in % compared with
piacebp-treated control animals. :
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- Table 3:
Relative change in the plasma lipid level in hypei'li'pidemic hamsters after orat
|treatment for 10 days [%]. ,
Group Treatment otal cholesterol LDL cholesterol [Triglycerides
(Ex. No./Dqse)
1 Control 1 ' - ‘ - 7 -
2 37 -21 ' - 31 - 46
| 20mgkg po. | | | |
. '3 53 -7 - 52 +21
R 10 mg/kg p.o. ' _
¢ 4 53 -16 .57 11
20 mg/kg p.o. || |
5 | 53 ' -17 ~ -s8 |  -23
40 mg/kg p.o. ' '

The good lipid-lowering effect of the combounds according to the invention
5 .is evident from the marked reduction in tota! cholesterol, 1.DL cholesterol
and tnglycendes

A comparative -experiment with 2,4-dichioro-5- (35dimethylpiperidino-

- sulfamoyl)benzoic acid and’ the compound from Example 42 was carried
) 10  outusing the Lumferase assay described .above.

Example 42
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2,4-Dichloro-5-(3,5-dimethylpiperidinosulfamoyl)benzoic acid-

Luciferase assay:
LDL receptor induction in % compared to the control

Substance |4uM |1.5uM  [0.15 uM [0.05 uM
Example42 . 278|250 219 204
2,4-Dichloro-5-(3,5-dimethyl- 100 |90 90 94
piperidinosuifamoyl)benzoic acid

Thus, the'compounds of the formula | according. to the invention show,

compared tQ'2,4-dichlbro—5'-(3,5—dimethylp_iperidinosulfamoyl)benzoic acid,
_a considerably improved activity.

For detailed illustration of the préparation, one example (No. 42) is -

described precisely below.
Example:

2-[(2-Dimethylaminoethyl)ethylamino]—N,N-diethyl-s-_pheny!meihane-
sulfonyl-4-(4-phenylpiperidin-1-yl)benzamide (Table 1, Example 42)_ .

1. Preparation of 3-chIorosuIfonyl-4-chIoro-6-fluc_:robenzoic acid
At 20°C, 20 g (0.115 mol) of 4-chloro-2-fiuorobenzoic acid are added a little

at a time with stirring to 100 ml of chiorosulfonic acid. The reaction mixture
is heated with stirring at 120°C for 5 hours. For wori-up, the cold reaction



z'S, EECYV r El z Cl) rrCh0O to I ro EC/~. ZCY) coO tt
z E

E N ,
zChm O mz E2 zr w Ex Z00 C-FzlI| 22z toY } wAR 200AR
2004. 22 * ‘Exanpl e 141: Met hanesul fonate of Exanple 54 _

2- [ NH- Et hyl - N- pyrrolidinyl ] - NH=pent hyl - 5- net hyl sul f onyl - 4- (4- phenyl -
pi peridin-1-yl)benzam de .\\SOH H3C S~ ~8g HC Il 5 3 OHN CH3 20.0 g of

e e b BB, b e Y Sind PREEORRAS catB? S Fort
tenperature, an®Xye. T8suesiliig reginiiete nfikered tafi witll suctiom washedewih ur e
bet ween 0C and W&tet andanst diyd ih @Wacuamdirying cRbEH&50° for 1 hour.

5 This gives 61.5 g of. 3-chiorosuifonyl—4-chIoro-é—fluorobenzoic acid,
colorless crystals of melting point 135°C

2. Preparation of 5-carboxy-2-chloro-4-fluorobenzosulfinic . acid disodium
salt
10 :
71 g (0.563 mol; 2.5 equivalents) of sodium sulfite are dissolved in 200 ml
of water and, with ice-cooling, admixed with 61.5 g of the compound from
N | procedure 1. (3-chlorosulfonyl-4-chioro-6-fluorobenzoic acid). By adding ,
conc. aqueous sodium hydroxide soiutien, the pH of the solution is adjusted -
15 to-pH 9, and the solution is stirred at 20°C for 6 hours Using conc. aqueous
- hydrochloric acid, the solution is then acidified to pH -1, resulting in the
precipitation of the sulfinic acid formed. The sulfinic acid is filtered off, the
reaction product is dissolved in 600 ml of water and the pH of the solution .
is adjusted to pH 10 by addition of conc. aqueous NaOH. The mnxture is
20 filtered through activated carbon, the solvent is removed under reduced
- pressure and the oily residue is then crystallized by addition of 100 ml of
acetone

~ This gives 59.2 g of colorless crystals (93% of theory) which are dxrectiy
25 reacted further.

3. Preparation of - benzyl 4-chIoro-2-ﬂuoro-5-,phenylme’thanesulfony[—
benzoate '

30 28.3 g (0.1 mol) of the compound prepared under 2. are suspended.in -
250 ml of N-methyl-2-pyrrolidone and admixed successively with 41 g
(0.24 mol of benzyl bromide) and 4.6 g (0.3 mol) of potassium carbonate.
The reaction mixture is stirred at 60°C for 8 hours For work-up; the
reaction mixiure is, after cooling to room temperature, added to 1.5 liters of

35 ice wa{er, resulting, after 20 minutes, in the precipitation of the reaction
-product in the form of a colorless solid which is filtered off. o



10 then obtained by filtration. The crude product is recrystal.l|i %dzd‘ngom

200 ml  of isopropanol and dried at 50C under reduced pressure. i S gives -

21.0 g of the salt of nelting point 205C - 208C. Exanple 142:
Tol uenesul fonate of Exanple 54 15
2- [ NH Et hyl - N-pyrrolidinyl]-NH pent hyl - E/Eget hyl sul f onyl - 4- (4- phenyl - -
pi peridin-1-yl) r<]a.nzam' de %)*'S 0 H3C1 1 2004 23 Exanple 143: Mal eate of
Exanpl e 54 Is gives 389 g (93% of theory) of benzyl 4-chloro-2-fluoro-5-
2-[ NH- Et hyl - N- phanyimethageulfhylbemidaye; - Shaetdhsotnkons! - dirdefly Pheaybd
bi per | di - 1-y1 ) eiotdif €94 DitouttultR b AidPygpS The compounds of - Che
n effe

formula | are distinguishé y beneticla S on, lipid netabolism
and they are suitable in particular-as hypolipidencs. The "~ conpounds can
be enpl oyed %l ohe Peeparativnoairbéhiaror 2 fluavot S phémygmethiapbsuifhylbenesit Agigagent s.
Such other |ipid-lowering agents are nmentioned, for "~ exanple, in the Rote
Li ste, Chapter T‘-‘;g TPe conpounds are suitable for the prophylaxis and, in
particul ar, forl-tR& -2 8aHNaleNkY AtNROH insllgtsnare. dissalved s 40 anioshi wales a
conpl ex di sor deandbfadnhigedrewittbol 1 cg a(eh.3 | mendIAtalr BenAP SXhiRIR-fIldrs%at ed

pl asma LDL:- chol ] ' i sk r rs for thi

di sorder. I, huﬂl?#g{nﬁfﬁr%g%gﬁnﬁeeﬁrzgﬁtﬁ@IS%%@??)'/1 ?@H@&Eﬁ@'ﬁﬂ?ﬂ“wﬁe- -E'F%od

ci rcul ati on Vi JSRHON §9IUtiopd plingRd atRQ Refor BWekTs. A reduction in the plasma
LDL chol esterol reduces the risk of arteriosclerosis and thus also the
overal | nortal iggy. : raing. to,the invention. are 20, thus
al so.suitable flfc%f WO-F_E-% qg@ﬁ?@g@?? @%ﬁ%]p gt&ﬁﬂgo ]ﬁ8§§ﬁéq$?w%tpr mixture and

art eti’oscl er ot it@eg el >d e b2 dwvt adding, cenc. aqueeusrhydrdiiotia scide dfted as

1|‘_ ol | ?ws: 25 1) somevitimey et mattioatprodudf plebipithREC R Mo 11HAN Cof EBIOH%%QQ]: t he
uci f erase ygas t term.n in e Luciferase
assay as f1gl' I gﬁ\/\%gtélp:‘_%?%ﬁﬁ?g@ /(E)afrtggg@ bgﬁ‘\re B@&%ﬁ‘l'ﬁr@boﬁ%“ﬁéﬁeﬁ negk 1) of -
the human 30 LDL receptor. gene which contains the conplete pronoter region
is coupled to& hlérepara&ibhyoLut-bﬂilel_'oaﬂN—di@ﬂgﬁl@ﬁucﬁ@-ﬁ%t@ﬁ?ﬁnﬁtﬁﬂé&uI_fOny|,
transfixed.into apdigRmie? cell line. Cells fromthis [ine were seeded

out.on coll agen-coated 96-well 1 MAR 2004 24 plates in MEM (m ni num
esential mediunm). After 24 hours in culture, the test substances,

di ssol ved 2R DREDY (@8memabidédhe narbbrylic avih&eni ERamprRs4.Are stRp8MidPinl0 PM
(final DMSO comgent it Flofide - o e in aEe for 12-18
hours overni ghé 144 c&?g?@gglr?@& ﬁﬂagﬁ%ﬁﬁgiﬁfﬁ%gﬁ*@g@ﬁ%&?'FﬁqWth added
as substrate fdr'"Me! % 01U Sdnen cancantraterhinderciedueed prpssumansing@. The
neasur ed | um nédlaeneanesater, adctbatdigaesitiué e disgoivedlin 1000M1 bPhbsolR0Y)

i ncubat ed -onl y dighidioAMpght Ndaat 1 hgoext : t relative LDL-receptor
i nducti on &%’ab% 29}40 F%r ESE/&EH;E%#E?I sqgf@’t hg%nggﬁp_dmg?%%ges 'm'bgdP:_H: :
Current Pt oc -4 SaHivalpgiegf pMiEen AltY ther agiditinn diaseanded, stiringt at

R E. Ki'ngst on, BOMS istsonnued) f@@ SehalmaThe Jreficfion trhixtunel iKakbm Speadgdi t or's,
J. Wl ey and So@gshéd- bk : - s ] cfi,on by Sel ected
exanples in % of St?}% su;%éésﬁr?t&r (ngTtﬁE%(%r{%t%{ggy %gggﬁ!%rrb.éﬁéc .qlgtﬂort AGt '
control); concBRF AN Uping sodiim syifaisuand ithe polvant is removed under

reduced pressure using a rotary evaporator. The resulting crude product is
30 . purified by silica gel chromatography (particle size 40 - 83y, from Merck
Darmstadt) using n-heptane/ethyl acetate 1:1 as mobile phase (Rg= 0.'52).

Removal of the mobile phase under reduced pressure using a rotary -
evaporator gives 7.7g of 4-chioro-N,N-diethyl-2-fluoro-5-phenyl-
.35  methanesulfonylbenzamide (yield quantitative). .

6. Preparation of 4-chIorq~2-[(2—dimethylaminoethyl)ethyiamino]—N,N-
. diethyl-5-phenyimethanesulfonylbenzamide ' ' '
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hamsters ( Char Isaturiliedesiquasus fbt@a’rborﬂ&e BORIRAE FRIRMNEAIEY Bbedtbd L4 ctnd'nzo 9 at

the start h. e divided, into groups =
the basis of bggm%aéécﬁfca% gg%e‘l EW%@V\EF%? QLIANIC phase Hﬁjﬁ]%}jg Pé{%’dl ng _
with a diet suﬁﬁﬂ@ﬁ%ﬁ‘#t@@ﬁn‘ﬂ thel solvertiig tesmoveddirdiar cediicedtpresdure Tisiagtar eat ment
started after pstahi évaparatof.eeding for 2 weeks. The test substances were
adm ni ster orally by gavage once. 15 a day over a period of 10 days. The
plasma |ipi IeveI was_anal yzed after 10 days. Table 3 shows the relative
changes in t he.This gives 7-8ueef a nale:yolow ol avhish istdireptin cetverteddatodtie dioat r ol

ani mal's. | MARpsikt 8bthé abadtion:seBabile ?éeﬁhﬂiéﬂﬁré p)the plasma lipid |evel

in hyperlipidemc hansters after oral treatment for 10 days [%.
G oupTr eat ment _ot al chol esterol LDL chol esterol TIriglycerides fix. No./Dose)
1Control | --- 237 Preparations 920’ nglRelimethyssnogthgiethgiamine]-N,N-diethyl-5- -
15 phenylmethanesuifonyl-4-(4-phenylpiperidin- -1-yYbenzamide '
(Ex. 42) :

3.5 g (7.3 mmol) of 4-chloro-2-[(2-dimethylaminoethyl)ethylamino]-N,N-
diethyl-SthenylmethanesuIfonyibenzamide from procedure 6. are mixed-
20  with 5.9 g of 4-phenylpiperidine (5 equivalents), prepared by hydrogeriation
- of commercial 4-phenyi-1,2,3,6-tetrahydropyridine, and the mixture is
- stirred at 150°C for 5 hours. The mixture is ther dissolved in 150 ml of
dichioromethane and extracted with saturated aqueous sodium bicarbonate
solution and water. The organic phase is dried over sodium sulfate and the
25  soivent is then removed under reduced pressure using a rotary evaporator.
) The crude product is purified by chror‘hatography on silica gel (particle size
40 - 83y, from Merck Darmstadt) as stationary phase, usihg ethyl
acetate/methanol, mixing ratio 2:1.

30 This gives 4.5 g of 2-[(2-dimethylaminoethyl)ethylamino]-N,NQdiethyl-.S-
phenyimethanesulfonyl-4-(4-phenylpiperidin-1-yl)benzamide, pale - yellow
oil. : -

MS: C35 H 48 N4 O3 S (604.9); mass spectrum 605.3 (M + H')
- 35



10 mo, 453 -16-57-11 20 nglkg .o0. 553 -17- 58- 23 40 nglkg .o0. The good
“lipid-lowering effect of the conpounds according to the inventiog @E%2®
evident fromthe marked reduction in total cholesterol, LDL chal 6

and triglycerides. A conparative experiment wth .
2, 4-di chl or o- 5- (3,-5-di net hyl pi peri di no- sulfanDyI)ben20|c acid and 'the -
conpound from qﬁ%4was carried 10 out_using the Luciferase assay
descri bed above. Wgyanp €742 1 MAR 2004 C -, 310 27 OH CHECT/EP00/08027
2,4-Bi chl oro-5-(3, 5- d|nethylplpe(dlnosulfannyl)ben20|c acid 5 Luciferase
assay: LDL-recept @raimglucti-on in % conpared to the control Substance411ML.5.
pM). 15 pM. 05 pr M Exanpl e 42278. 250219204 2, 4- Di chl or o-5- (3, 5--di net hyl -
100909094 pi peri di nosul f amoyl ) berizoi ¢ acid 10 Thus, the conpounds of the
formula | according, to the invention show, conpared to .- . ,

.2, 4-di cht oro-5-(3, 5-di net hyl pi peri di nosul fanoyl ) benzoic acid, a

consi derabl y5i nproved- activity. For detailed illustration of the -
preparatioen, one | e 42) is 15 described precisely below

Exanmpl e: 2-{(2-Dii ﬁé{rﬁ?f'ﬂﬁﬁ(’ﬂ“w hﬁ%m@ﬂéhyl ani no] - N,

N- di-et hyl'- 5- phenyl met hane- 20 sul f onyl - 4- (4- phenyl pi'peri di n- 1- yI)benzanlde

(Table 1, Exanple .42) 1. Preparaf R2
3-chl orosul fonyl - 4- chl or 0- 6- f | uor obengdi c~¢fd At 20C, 20 g (0.'“115 nol.) of
4-chl dro-2-f] uorobenzoic acid e add_d a li 25 at atinme with

stirring td2100 M of chlorosugni tion mixture is heated

with stirring at 120C. for 5 hous. 0 X the cold reaction 1 MAR
2004 28 m xture is |ntroduced f oplise W|th wéus stirring into 5 1 of
an ice/water mxture. The resdrtti ng~pr eci pitate filtered off- with
‘suction, washeavh@rein water and then driced in a vacuum dryi ng cabi net at

~50C for 1 hour P@I s gives 61.5 of
3- chl or asul, % ﬂ hl or 026: f 'F'Q%ﬁ"%ﬁf@ﬁﬁbl@f mledanomer oNR&R7, Cpipsiidihg, of
t

mel ti ng poi 135C 2. Pr epipemtzine) tetfahyd id t
T Y e s o TR et H g it (0,065
) ‘equi val ents) o m sul fit A wat er
“and, with ice-cooling, HRi.HCE-(S1La)falkyke. corrpound from procedure .
1. (3-ch| or osu iyl - 4- chlgr be ZoiCc a addi ng conc. -
aqueous sodi umhﬁsgr oxXi dergsrg’l Eﬁd@B%" @' PHeBF AN &%'oﬂjt o) sligd (@ted 15
to. pH 9, hmdd tEF sol ut'i cﬁiﬁ Jﬁ%ﬁ%@?%—a@?@bﬁ%ﬁm?w-gﬁmé)@m 5C.
aqueous . hydrochl ori ¢ aci(@HpfAr, Sehetbi PBah hel N6 P L8 &)Oﬁ‘ﬁﬁ‘lé

Rl finic

resulting in the precipitatl,o % tge sul finic aci
acid is filtered off, thd"eP¥att SR Ayaty: Pipgridingseyrwlidingh 2600 ars-of wat er

and the pHof the sol ut | eyrimidinyd,d2-118t edd-rphblihgl and ﬂﬂéhdbé’ﬁutﬂitmﬁé’&'c
aqueous NaCOH. The m xtur gpi ® & fidesWeR I BHIOHAEEY RIS @
Hh & IS %e‘g gﬂ:% t hen

sol vent is renoved under u re and'
- crystalli28d by. addi tlop @?1 é@ga'ﬁ?' &? 8ﬁk@¥(ﬂn&0¢hﬁ, Q‘Hgy @éz)ﬁﬂlhzng of
_ col orI ess crystals (93% @metmaoau))e\m:Bch are directly

X . s NRBRQ piperazine, (C1-Cs)-alkyl (CHg)n-phenyl where n
. . can be 0 - 6;
o 83 ' is NR10R11 or plperazme
30 RS, R9 are mdependently of one another H, (C1-Cs) a!kyl (Cs-

Cs)-cycloalkyl CO-(C1-Cg)-alkyl,. (C1-Ca)—alkyl-CO-(C1-Cs)-
alkyl SOg-benzyl SOg-benzyI—OCHa, (CHg)n-Ar where.n -
can be 0—6 and Ar can be equal to phenyl or thienyl;

R10, _Flﬂ are lndependenﬂy of one another, H, (C1-Cg)-alkyt, (C3~
-85 o ‘Cg)-cycloalkyl, CO-(Cq -Cs)-alkyl (C4 -Ca)-aikyl-CO (C1-Cs) .
alkyl, SOz-benzyl, SOg-benzyI-OCHs, (CHz)n-Ar where n
- can be 0-6 and Ar can be phenyl or thienyl:

~andits physib_!ogtqaﬂy'acceptable salts.



25 reacted further. 3. Preparation of - benzyl AR . 2004

* 4-chloro-2-fluoro-5-phenyl net hanesul fonyl - benzoate 30 28.3 g (%Rl I)

t he corrpound prepared under 2. are suspended. in 250 m of -

" N-net hyl--2-pyrrol i-done and adnm xed successi vely with 41 g (0.24 nol  of
benzyl brom de)-and 4.6 g (0.3 rrol) of potassium carbonate. The'-.reaction

‘-mxture is stirr &‘S 60C for 8 'hours. for work-up, the reaction mxture -
is, after. cooli n@ terrperature added320°1.5 |it eRGT/EPOBIDEORE Water,

: -resultlng, after 20 mnutes, in the precipitation of the reaction -product

in the formof a ql drb@npommlofdhmmmla Paé clalhéf MAR 2004 29 This
gives 38.9 g (93% o%% agpry) of benzyl 4-chl gro Zg‘f P%%rmo% -

phenylnethanesulfon enzoate; the conpound is directly reacted accordlng
to 4., wthout further purification steps. 4. Preparatron of -

4- chk or o- 2- f | uoR%, B2pheny| | ‘ B
4-c of o- uoiRs, Bi2pheny mthmhémd?gﬂﬁ@'ﬁnoﬂ% I‘?Fi&%glpgp]e&ﬁgl Cadni xed

equi val ent s) gof - Na' OH.pel | al ve
with 11-g- (26 3 nmol ). of bﬁh a?ﬁ'g %A’F‘ﬁ yridingy thbejng possible for each of

phenyl-met hanesul f anyl benzdﬁ?é'"géltgs‘tﬂ G%Btﬁtﬂed@yrphenﬂ (S{-Caaikyiphenpn. The.
10 reaction solution is st(U,regjaﬂ.tm 86)%0 For work-up the
solutionis then poured into 1 I of:(an)jl(c?a'/c;\/%tzi gy mxture and the pHis
adj usted to 1.2 by _addi ng conc. aqueous hydrochloric acid. After sorre

- time, the react nH_p’r oductarfy independently of roriehandthen Kyf (CrCH-AIRy

tals, 816 g (97.7% of tdl Sotained.
‘ gry;r Zer ati ongotg 4-chlo o Gdé gl—rﬁlrnﬁ @é)%%é@g{@aﬁp ﬂ@[‘#&n@&ﬁ]ﬁgonsi " :
benzam-de 20 6.6 (20 e be O 78 @"(’l P%’rﬁaE)@rpt]eamo are
"Euspegded i‘nf'|.50 ]rrt of 1t Elpbﬁw a-haoonﬂpymw;iiﬂmﬁgh]myxwf,@d g.\nggho irring,
~heated at reflux for p,yﬁm,d 211 KU aSmbibhb ?ﬁ(g cent fate gg;étepr' :

s

reduced pressure using-a

di ssol ved in 100 m of abs 'HFEﬁ rongt (30 OH, foF 3, 02,108, OFi,xed .
dropwi se with. 3.1 g. 25 Pz(%-@s)calml(eatea)aaﬁyldcwylmg TEH iRy, he
addi tion has ended, stirrivigred catB&ols continued for 1 hour. The reaction
‘mixture is then repeatedly washed sucéessively with- saturdted aqueous

bi car bonat e -sol ution and water and dried using sodium-sulfate, and the
solvent is remdved under is{Eddin¥alit, é@ldg)htheaylpgrharerm@-rbregwg)or ator. The
resul ting crude product |s 30 pur|f|ed by silica gel chr omat ogr aphy .
-(particle shze - rck Dar st adt ) usi ng n- heptane/ et hyl .
acetate 1:'T as nobil e pha§ ﬂf)eraﬁé?mval .of the nobile ' phase under-.
reduced pressure using a rot ary evaporat or gives 7.7 g of

4- chl or o- N, N-.dRH0OhRH 1 2- flal@r @Tdép@ﬁdém&( ofB&%mﬁQFSHl E&rlélepg zla de (yi el d

quantitative).. . 6. Prep Q

4-chl or o- 2- [-( 2- di et hyl a Fﬁ?@e%(ﬁﬁ‘pﬁbﬁm (€1-Ce)-alkyt-CO- (C1-Cs)- _
di et hyl - 5- phenyl net hanesrﬂlk)(bnfj()bélenayh $0,1bdviA-00A4, &SH ?b) B-Af, g,hg}é gmol ) of
4-chl or o- Ne&t- di et hyl - 2- f ldag, - | fo enzani-de are '

di ssol.ved -in 50°m - of ‘et r?gﬁgléds gwtére%hg%}?\eﬁ 3‘?{ QY"G g (22.5 mol ;. .
1.5 equival ent's) of "N, 'N-di net hyl et hyl enedi ani ne, heat ed at - reflux for 18
.hours. .. The soaﬂfbthi)h)!smlmqallymmumdblergaag reduced pr essure 5 and the

. resi due i's'taken up-in 100 nl of dichl oromethane and washed with  saturated
aqueous -bi carbonat e, _solution, .fol lowed by repeated extraction. with in
_each case:30.m of A& 6@“30?14 licabcoamprisingrene or ingore Imempdumdsthmaimetﬁﬁdl am.

- sulfate arﬂ!)trmwmemtoﬂmlmenuuezi under’ reduced pressure.using a rotary

" evaporator. . 10 This gives 7.3 g of a pale yellow oil which is directly
converted into the final product of the reaction sequence (see procedure
7.). 7.. Preparaft dxPharmaceyticalichmprising ohe oetrivye perh iR Ulaifelf i ot hyI :
15. phenyl et hamesarldare\of chhiié 1 e e (Ex 42) g :
(7.3 rmol.).-of 4- chl oro- 2- [ ( 2-di m?ﬁypgﬁqﬁ@’ﬁ"'ﬁ‘?)% R |

di ethyl -5; ghenyl rret hanesul fonyl benzam de fr.om procedure 6: are m xed 20

‘with 5.9 §%f 4-phAsamnquediasickimet irqoe vehoes 6 claifisePRI Bfhriiiée sy 0genati on
- of commerci-al. n«remwwnﬁefre&n@ntarﬁﬁemara%%' dine, and'the mxture.is - -




stirred at 150C for 5 hours. The mxture is then dissolved in 150 m of

di chi oromet hane and-extracted with saturated aqueous sodium b O%Rbgﬂ%te _
;.. solution and water. The organic phase is dried over sodiumsulfate and the
25, solvent.-is then renoved .under .reduced pressure using a.rotary :
evapdrator. The crude product is' -purified by chr omat ography on silica gel..

- (particle size - 40 - -63, from Merck Dar mst'adt) as'-stationary phase, using

-. 2004 WD 01/160

_ethyl acetate/ N@QIMASO094nixing ratio 2:1. 3B Thi s gi Ve?(ﬂi‘lépuomhoz'z
~ 2-[ (2 di et hyl am noet hyl ) et hyl am no] --N, N- di et hyl -

phenyl et hanesul f(myA ﬁ@ggﬂm; {(j al e ell ow
oil. Ms: C35 H oy 31‘6‘ n'asdsa*&%%{‘wl’?)m%éﬁ%] f?HP s'a

g5 B‘Ef sqIBSor mul & t 10 15 20 25 30 35
wherein 31 PCT/ EPOO/ 08027 Rl R2 are, |ndependently of - one anot her,

tach o Ptha bipaa A PHORESKerdiil @% ) %ﬁ"efb,%miﬁ T
. (9-1-Ce) -al §5y| ﬁ%cﬁ%“? ds ?’E}ﬂde Sipzrg rehpfe awmé;i@naemw:ycmtheone
" anot her, " H, ( 01actyp-sa tpnce(ﬂmxedvﬁma acblrtidafh} sGitablé clidtler and said

C1- C6) - al kyl be 0 - 6 d A
,-.((:an be) egualy tynbgﬁgaiﬁhghm{dﬂom(ﬂﬂlé ﬂ%%@éﬁoﬁnngﬁn psrrol i di §9| r

. 2-, +4- or 5- pyrimdinyl, 2-;-3- or: '4 nmor phol i nyl and Ar' can be substltut ed
up to two tines by.Ahedise dithe Chinpasis A aimiaw, m%%rm@e(&%léﬁ% Fofokyl ,
- (CL- C6) ~al g, 2GPrepiAg o REE) HRBIAY koot . X'i's NRBRO,
- pipera. zi ne (CI C6) - aq\dl?y? (CH2) n- phen;k}'faa g%gh’ﬂ)e?@n%egﬁi% R3 is NRIOR11
or-pi perazine; R8, R9 are, independently of one another, H, (Cl-Cs)-alKkyl,

- (C3- ¢&p) - cycl oal kﬂ.m@mmmbmdds as(dﬁinﬁa)unahgwrn%(o%ta@ﬁh 8l kyl,

. -S02=b&nzyl, SO02-fg }(5} gfm.%i, e 0 - 6 and -Ar
can: be equal to phgﬁéﬂa or thienyl; 'Ig%tre f}Ot;iarreib"osﬁg‘nlgngﬂﬁ‘ldentIy ‘of -one

-"anot her, H; (C1-C6)-al kyl; (C3- CG) cycl oal kyl, CO- (Cl1-C6)-al kyl, (d
-06) - al kyl -CO- (C1-C6) - al kyl, S02- benzyl, S02- benzyt-d:HB, (CH2) n-Ar, Where

-ii "can he 0 - 6 and Ar can be phenyl or thienyl; and its - -

physi ol ogi cal l y-acceptable salts. 1 MAR . 2004 V\D 01/16094 . 32

PCTI EPO0/ 08027 2 A compound of the formula | as cl-aimed in- ckaiml .

wherein R, :R2 are, |ndependently of one another, NR6R7,- piperidine, .:5

pi perazi he' tetrahydropyridine,- it being .possi bl e for. each. of the rings

to be substltut ed by phenyl, (Cl-Cs6)-al kyl phenyl (G -Co)-al kyl,

(CO=(C-C6)-alkyl; R6, R7 are, -i ndependently.of one another; H,.

(G -0C6)-al kyl.(GC - 40 C6)=al kyl -NH (d - C6) -al kyl, i

(Cl-Ce)-al kyl -N-[ (G -C6)-al kyl, .15 (CH2)} Ar, where n-can be 0 - .6 and Ar

can be equal- to phenyl, 2-, . 3- or 4-pyridyl, piperidinyl, pyrrolidinyl,

2-, 4- or 5- Pydmidinyl, 2-, 3- or 4-norph6linyl and Ar- can be substltuted

- up t,q;)tv\otirres_by F,.d,-Br,." OH CF3, NO2, OCF3, - : _ .



“the'fornula | and .reHcti

O(GC-C6)-alkyl, (A-0C6)-alkyl, .000H, NH2,'(CH2)n-phenyl, where n can be
0-3; .- is (G -C8)~al kyl, (CH2)n-phenyl, wher e n can-be O- .6:;1 MAB-200= 133
~is NRL OR11. or piperazirne; . R10, Rl1l are,' _indepencleni tfy of -one

“another, K, .(Cl-C6)-alkyl, .(C3 2 C8)-Gydoal kyf, CO-(t i-06)-alkyl, (Gi-Cs)

~alkyl~CO- (G C6)- al kyt, $02- benzyl, S2-benzyl - OCH3, . (CH2)n- Ar, where n

."can be.0 - 6 and Ar cari be phenyl or thienyl; and its: physi.ol-ogicaily
~acceptable salts. 3.- A pharnaceutical, conprising one or nore.conpouhds' as
claimed in .30 one-or nmore of clains 1 to 2. 4. A- pharnaceuti.cal,,

- conpri si ng dne oWh01/46@84pounds as cl ai med i3 one or IRG’HEWWB' 1 fo-

2-and one o nore |k p,bgé\@r’g PRPAE e%ngmﬁ R Qi Pﬁlqr% one or
nore.of clains w“%ﬂq& se_as., ﬁg |C|nﬁg‘f‘or ﬂ?"§ %gt &
hyper | i pi deni a, © 2@6&3, fegﬁlﬂ-ém "NE'PC&GQ ation eme
. .conpound as cl albﬁem,l n.one or nore of claims 1 to .2 for use=as a'médi ci ne
" for the treat rrent of arteriosclerosis. .7 -A process-for preparing a
phar maceut:i cal - i .gpg or nore of S. the conmpounds as clainmed in
. one :of nore of c ri_ which the active substance is mxed with
T a phar maceut i cal |, o [ 0 cqﬁrl er, and' said mxture-is brought into a
form sui tabl'e for 3@ n ragton.. 8 The use of the conpounds as clained
. in one or..nore ok 10 2 for preparing a nedicine for the
“treat-nent of -hyperl i p| em a.© 9. The use of the conpounds as clained in one
of' nore .of clains 1 to 2 for preparing a nedicine for the treatnent of
. arteriosclerosis. 1 IVARb-—2(4O0k. . WD 01110094 1 34 PCTI EP00108027 . 10A
prods for preparing theg conpounds as Clainmed In one or nore of -clains |
' (2;) whi ch conprises reacting, according to the reaction scheme ‘below,
-R2 H.O | a compoyg he ggormul a 11, In which . X and R3 are as defined
under.- fornula | -arid Halt. are each a 'halogen atom wth a
conpound. 10 R2- I—bln ' 1120Is as defined under formula: | to give a
| corrpound of the J366r a M and reacting' this conpound with a conpound
H -H In which RiX 1% .-as defj.ned -under formula | to. give a. conpund of
¢ this conpound, if appropriate, with an acid to
gi ve a phar nacol ogi cal | y acceptable. salt. - Abstract  Sul f onyl car boxam de
derivatives, process fLEr. their preparation and their wuse as

. pharmaceuti cal s The ipventRbrmhel ates to sul fonyl carboxani de derivatives
and their physiologi cally acceptable salts and physiologically functional
derivatives and to their use for preparing -medicines for the prevention
and tr-eat nent . of Rjgyped Rei a and arteriosclerotic disorders., The
conpounds of the-for .

physi ol ogically- Gk;ce e €ults and physiol ogically functional
derivatives - are 88%scMbed& The conpounds are-suitable, for exanple, as
1 opi g)l ower igg sXBst(ances R3 :

~a compound of the formula 1I, In which X and R3 are as defined under

- formula { and Hali -arid Hal2 are each a ha!ogen atom, with a compound
[0 R2-H in which A2 Is-as defmed under formula’t to give 4 eompound of the

formula it and reachng this compound w1th a compound R1-H in which R1

I8 as- def‘ned ‘under formula I to give a.compound of the formula 1 and

© fedcling this oompound if appropriate, with an acd o give a
_' pharrnaoologically aceeptable salt

in which the radicals are. as defi ned and tlhei r





