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. . " (57) Abstract: The jmvention relates to sulfonyl carboxamidde

1 L R2 derivatives, in addition to their physiologically compatible
R salts and physiologically functional derivatives and to their use
: in the production of medicaments for preventing and treating
O ( { ) hyperipidemia and arteriosclerotic diseases. The invention

O ~ relates to compounds of formula {I), wherein the radicals have

A S the given meanings and to their physiologically compatible salts
VAN ’ and physiologically functional derivatives, The compounds are
X O : R3 suitable for use, e.g. as lipid-lowering substances.

: (57) Zusammenfassung: Die Erfindung betrifft Sulfonylcarboxa-
midderivate sowie deren physiologisch verwrsgliche Salze und physiologisch funkrionelle Derivate und deren Verwendung zur Her-
steflung von Medikamenten zur Peiivention und Behandhmg von Hyperlipidimie sowie antericsklerotischer Erkrankungen. -Es wer-
den Verbindungen der Formel (I}, wotin die Reste die angegebene Bedeutung haben, sowie deren physiclogisch vermagliche Salze
und physiologisch funktionelle Derivate beschricben. Die Verbindungen eignen sich 2.8. als Lipidsenker. _



1 MAR 2004 s 2 (C3-C6)-cycloal kyl, COQ(C -Co)-al kyl, CO C3-Ce)-

cycl oal kyl , CONH2, "CONH( C1- C6) al kyl, CON[ (Cl-Co6)al kyl.]2; (G -ngﬁ-al ke/l ,
pyrr.olidi‘ne, piperidine, piperazine, piperazin- 5 2-one, norp y

t et rahydropyridi ne, tetrahydroquinoline, tetrahydroisoquinoline, it being
possi ble for eagb @f/1édws ri ngs to be substituted by php%ﬁEpow 8027
(C1-C6) - al kyl phenyl, -OH, (Cl1-C8)-alkyl, (Ci1-C6)-alkyl geny
S-phenyl, (CO- (C1-C6)-al kyl, (CO)- pherlyl where the phenyl substituent is
10 unsubstituted or substituted up to two tirres by F, d, Br, OH CF3, CN,
OCF3, O (Cl- C6)Daclipion S- (Ci - G6) -al kyl, SO (Cl-C6)-al kyl,

S02- (C1-C6) - al kyl, (Cl-C6)-al kyl, (C3- 06)- cycloal kyl , COO—I '

COQ( C1- C6) al kyl , CO( C3- C6) cycl oat kyl , CONH2, "CONH( Cl- Co6) al kyl, 15

CON[ ( C1- C6) al kyBuifenylcabrroriesariwatives pkgtesshbifr thislr PRpafaionCand tHdiy |

NH CO- phenyk; Beeaphafmaéduticadependently of one anot her, H,

(C1-C6)-al kyl, (C1-C6)-al kyl-0OH, (Cl1-C6)-alkyl-1\112, (Cl C6) - al kyI-O(Cl
20 C6)-al kyl, O (Cl-C6)-al kyl, (C3-C6)-cycloal kyl, CO(Cl- C6) - al kyl,
(C1-C6)-al kyl -NH-C(O - (C1-C6)-al kyl, (Cl-0C8)-al kyI NH- ( Cl1- C6) - al kyl ,

(C1- CB) - al ky! - bl Giveiion hitlek 1o —
(C1-C6) -al kyl - 0 ph e,né N :Fg%léoeaﬁgfﬁagb@? ip %‘W&X Ves and their
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2-t et r ahydiB8f uendye theiruse for prapating yneditsines r ther pravérdtionrand, trextment &- f ur yl |
2-, 4- or 5- tRysafibidbmizand drteMschordifidi®bders, 1- pPyrazol yl, 3-,.4- or 5-

i soxa oI yl, (C3 06) cycl oal kyl , piperi d| nyl, pyrrolidinyl, 30 exopyri di nyI
2- oOf.: pyrrol yl, 2- or 3- pyrlda2| nyl, '2-, 4- or 5- pyrlmdl nyl ,

2- pyr azi nyl, 2Spﬁowi®rboxam:dag|hpve 2lready been desaribeg hoiGhewical Abstcts
5-benzim dazol 95;1&§g@ﬁ;gg@2pzol yl, 1,2,4- triazol-3-yl,

N et hyl 1 i By arCHoro- 8 Zn%'z'eetﬂym%aa* it S beRbdStsbed 1 wo
times by F, C asipid-loppringrsybst@mesONDE 288860 CH2- O, O (Cl- C6) - al kyl ,
S-(Cl-C6)-al kyl, SO (Cl- C8)-al kyl, S02-(Cl -C8)-al kyI (Cl ca) al kyI

(C3-C6)- cyclo 1- 004

06) cycl oal kyl , %%thtlggﬁ%f%& %gé}&i?){if?r@rpr %R?’“P?”" Wh'Ch

CONH( C3- C6) cychaa Rytheragrpticaly uitizalge-fopplipidemie, actiinOB: fitiengspechytheol i di n- 1
-yl, norphedi ninkentidn is AlsbSdsédnord thié obRicP ®f #bing lcofpounds which: h

A R e %?Saﬁampﬁawﬁtﬁ,g."Bﬁafé%@ﬁeﬁ@egﬂ‘:’ Aot

salts. 10- Pr eﬁ@ﬂé’ﬁ&éaﬂ@s@fpﬁﬁt‘tﬁ@@@npounds of the fornula I. in which one
or nore radical(s) is/are as defined bel ow. Rl, R2 are, independently of

one anot her, r Lol L plperidi ne j berazi ne
tetra drggg/ 5@ ?d'"gg’ L%'h‘gé‘%?g‘?ﬁfegs‘§§°f‘tﬂ"“89%ﬁ* tﬁ? MY | ngs to be
SUbStI t ut by phenyl, (G -C6)- aikyiphenyl, (Cl-C6)-alkyl,
(C1-C6) -al kyl -OH, O- p4e.nyl ,  S-phel®if.. (CO~(C1l- Ral kyl, (CO -phenyl,
where the phenyl substituent is unsubsSHt ay0r substituted up to two
times by F, d, Br, CF3, CN, OCF3,_ O (C S-(C1L 20 C6)-al kyl,
(Cl- 06) - al kyl , (C3-0B)-cycloal kyl O 5)Qal kyl , - |
COQ( C3-Co6) cycl oal kyl , CONH2, CONH( M (Cl-C6)al kyl]2, NH2,
NH- CO (Cl= (C6)-al ky, NH-COphenyI AN . _ -

A X 0 | R3

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,

b



25 R6, R7 are, independently of one another, H, (Cl-Cg)-al kyI(le wqm}
C6)-al kyl-O- (A -0C6)-al kyl, (C3-C6)-cycl oal kyl, CO (Ci-C6)

(Cl1-€6)-4dl kyl -NH C(O) - (C1- C6) - al kyl, (Cl-CG)-aI kyl - NH (G -C6)-al kyl ,.
(Cl-C6)-al kyl -N-[(C1-C6)-al kyl ]2, (CH2)n-Ar, where n can be 0 -- 6 and Ar
can be equal to 30. -phenyl, biphenyl, 1-o or 2-napht hyl, 2-, 3- or

4-pyridyl, 2- or 3- thlen or5t -or50xazo| |,
3- p)(;r SY i soxazol yl , 'Céglgfci%ﬁl #g@f&ﬁ&ﬁbf’lﬁyl yr r 6P afte)- 2-y -
or 5-pyrimdinyl, 2. 3 oyclaﬂalhsﬂr(ﬁ@blen@DNl‘ﬂCﬁﬁe)éﬂcyi CoN(C 17Cebatly] |
2- benzot hi azol yl or indol 3-yl, indol -5- yI and 35 Ar can be: substi tut ed up
to two tines by F, d, Br, O%—?I Cﬁ;‘,: CN, OCF3, O (G -C6)-alkyl,
S-(Cl-CB)-al kyl, SO (ClL cEyr&ekiylsonrialidineciperding) Pipe@zme piperazin-
-C6) - al kyl, C6) - cycl oaidne| nEPBhbIineO@eiEahydrdparikine, R 2004 4
CG)z:ycI O)al.l ksalc3 CC])\IHZ d dni 3 hlb é\II-Pb il mf@mdumhhlr‘@\ henyl ,
O (CH2) n- phenyl , S-(CH2)n &Iﬁ&}?’s hvx%' fing e'%@?'g%%ﬁ E@d} dently
of one another, NRSR9, py %(ﬁ”hét'tl’teﬂl Mr Phend, (ForGaidlkirhenyic1-Gid) - al kyl |
(CEIZ% -”; p?egyl, w{terte nt C(m -08)-8lkyl, (CAOR)-bIRgl- @hemcbh %n Sc’ﬁheﬁﬁn( C%; kvl
substituted u 0 two | a
S- (Cl- %)-gbkgl (Cl- ce) Wa'%@@i@%% ;‘%‘?{ |the j &Bci@%ﬁélé@ e |
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phenyl’ or thienyl and Ar cyslpalty subst i t IB@OHIp 't o t wo COBEG:- Bg)dH(yICI Br,

CF3, N2, CN, OCF3, O CHEogy st Ikylor@q Cl-
EERULALE sosc it gy ]

S2- ( CH2) n=phenyl, where (|$1=Ce§)-mky HriCCrphenyhysi ol ogi cal I y accept abl e
salts. 25 Partlcul ar preference is given to conpounds of the formula | in -

whi ch one i cal . 1,s/ar s defined_bel o
i ndependent I y @r?ﬂé&gnot Rﬁ%‘?@f’e ﬁ i QG eanol beer"&zKﬁé‘Cﬁ) -alkyl,
t et rahydropyridine, it be(Cngpq)tﬁlstl-l-e ’(@{ %;aceIkyblﬂHzO (ﬂae(:g)taugca.@:p
substi t ut edgby phenyl, gﬁ)ﬂa I ]
(CO - (Cl- C5) - al kyl :  R6, @%"btl (SEefBlacui co {(G1-Ce)-
(Cl1-C6)-al kyl . (Cl- ©6)- 'éﬁ(éI( C1-Ce)- alkvl (01-06) alkyl-
(Cl- bCG) al klyltN[(El C|6) MHH@I Eé)-alﬁrl ((CHI?-%) aIkMI W\Iﬂeﬁ@dﬁaﬂ@ﬂz,b@?% -6 f‘”d 2Ar
can be equal to p eny i di nyl -,
4- or 5- pyrimdinyl, a?lgwlm er&fﬁ%?ﬁq@) I%%@!A;B%%ncg%ﬂolsuwt ed
-up to two tines byF CI Br, OH, CF3 NOZ ON, OCF3, MAR 2004 5
O-(Gack) -2 kyl (CL-CB) {@Hb)ﬂ-m@%‘e mbanbécm)a)n emuanylcanum flltocan be
is pi per azi ] ren can
be 0 - 6; R3is NRL OR11'0 pﬂ%n g@“@'hi @%na&gﬁ% g BI 23%‘6@W\é¥nﬁt"la{/‘ybf one
anot her, H, (C1-Cs)- al ky|2- %mt4-pun@d)2c9t:6rialenw 2- a03¢fan,Gb) 4alok B, °
\(Nﬁl- C6) - al kyl bCOO(01606) tisthIon, zsg%-b@ﬂalbxazs - bw&ﬂ h - 4 %#é)lsg ArRll'
ere n can be 0 - an n ien :
are, |ndependently of one dgéo@ﬁ]er (%He@%@ @%@Q 'PQP?E%‘ P r°}'d'"3" |
30 exopyridinyl, '2- or 3-pyrrolyl 2- or3 -pyridazinyl, 2-, 4- or '5- o
_pynmldlnyl 2-pyrazinyl, 2-(1,3,5-triazinyl), 2-, 3 or 4
morpholinyl, 2- or 5-benzimidazolyl, 2-benzothiazolyl, 1,2,4-
. triazol-3-yl, 1,2 4-triazol-5-yl, tetrazol-5-yl, indol-3-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-(Ci-Cg)-alkyl, (Ci-Cg)-atkyl,” (Ca-Cg)-
cycloalkyl, ~ COOH,  COO(Ci-Cglalkyl,  COO(Ca-



15 C6)-cycl oal kyl, CO (Cl-C6)-al kyl, (Cl-C6)-al kyl - CO(Cl 21% :
S02- benzyl, S02-benzyl-0OCH3, (CH2)f-Ar, where n can be 0 ’Ar can be
phenyl or'thienyl; 20 and their physiologically acceptable sal ts. Very

particular preference is given to conpounds. of the fornmula I in which one

or nore. radical (s) is/are as defined belgw Rl, R2 are, mdependently of

th NR6R7, t
o g posl bl o Forench o REEoAIGE PWF*ZLBE«‘W@%(W OG-
(CL-C6) - al kyl phenyl,  (C1¥e® 'kYal]‘?k ON (-lt@%mcba)lqhmtm,, I\Hscq:(ma@e)

Ao (. G T RO et oo,

where n can be 0 - 6 and RIPEQ g 0" 'pgf?éﬁlp'ﬁe T r|dyI

pi peri di nyl ,5 pyrrolidinyl phenyl, 40- (6H25FPW mSd(GHd)p-pBenyi3-SOs-(CHo)-

4- nor phol i nyI and Ar can ?ﬁeﬁw%ﬁé@q{e@:;up to two times by F, O, Br, OH,
CF3, NO2, CN, OCF3, 35 O C6) - al kyl,” (Cl1-08)-al kyl, GOOH, NH2

(CH2) n- phenyl, where n can be 0-3; X is (Cl.-Co6)-al kyI (CH2) c- phenyl
where n can be mdtheirphymmmm%la@‘beptﬁle Balts.s NRIORI 1 or piperazine, 5 10
R10, R11 are, independently of one another, H, (Cl-C6)-alkyl, (C3- :

C6) - cycl oal Cl-(6).-al k - CS) - al I-CO Cl-C6) - al kyl, ‘
S02- benzyl , ﬁ%02P fgg{é 6&!&9 %HQT%OKP‘?S%% U@a'n'“b‘é‘h'gz'-m'@ @neore can be
phenyl or t'hi en@dlcak(is)dsfareeasdﬁhmnﬂlmg: cal ly .acceptabl e salts. The
inventlon relates to conmpounds of the formula I in the formof their

racenma rac xtures an ur n ionmers, and to thei

di ast e eorrers jﬂij%ﬁ[ﬂxturegret h'Ba%g?qdeePﬁE | jope, anpther, NRERA. dPH(WIS’!ner adi cal s
in the substituents X, R1pipBadin&3pipelrirRs, teff@hydripyriBibe, anbeiRg poseibide

ei ther straisght -chain or Ry aaehed h& s are
particularly suitable for gﬁdbcal &Eﬁggqggsz 'E‘%:‘%‘ﬁ? %L&Pf?gil ility in
wat er is higher than that?® FWhi n L &s1 @QG%b@h’ds O-phesy, salts
must have a phar maceut i cabiphengc e (C@pi@1-28)-atkiybn (GO)-phthyn. wherd aEHeS‘

h |1
Pormi | hre salts. of af’%@%gg“’@;ﬁg%’g ﬁgjéﬁf“ﬁﬂé’i or, SORRRUAHT"le AL o ¢
I I i

phosphoric, netaphosphori¥me ’aﬁg 3:39T(pmq:&) %JEM'@'( md
organic aciZGs such. as, fo@s)eailsmpl e(CﬁCgl—anyIam @C5- Ggpomsylj f o@OHpenzoi c,

citric, ethanesulfonic, fofeyc Z 62_ ni C,C@bgé:g f?yd%g l'set h'(ft?]lgﬁ | actic,

| act ob| onic, maleic, i aQni ¢ % g‘l fonic,

. tartaric and trifluor oa(g@l\'?@ a&sgékylsm%%ce lalea iNHIGQ-(@ccept abl e
basi ¢ salts are ammoni umG@)I-aIIw, NH-KD-phemytial sal ts (such as -sodi um and

pot assi um sal ts) and al kaline earth netal salts (such as magnesi um and
cal ci um sal# %'7 Salts-with a pharmaceutically unaccept abl e ani on

| i kewi g n the ar@cﬁ}f’@pﬁ\"d?rﬁbf pheeatanthels HisEidle)alidr (8t at es
for p eparlt Eg or p;,ll‘l fy| r(g;) aumor@e%)-amw y(@scgg)p@y@magq;sa @j r for -
use in nontherapeutic, ex r erence
is given to the salts rret hes@{% Q’é\cf“%c'qf’&?@g#égaf“}’gnﬁ@ )@Iky "mal ef i c
aci d and phosphoric aci d.NHA{Cyig) a@wh (@1-GoXelkyt NHEG1-Bepaliynce is given to
the methanesul fonates of (CRG)FARPMNEIESN can be 0 ~ 6 and Ar can be equal to

30 phenyl, biptienyl, 1- or 2-naphthyl, 2-, 3- or 4-pyridyl, 2- or 3-
thienyl, 2-, 4- or 5-thiazolyl, 2-, 4- or 5-oxazolyl, 3- or 5- .

isoxazolyl, (C3-Cg)-cycloalkyl, piperidinyl, pyrrolidinyl, 2-, 4-
or S5-pyrimidinyl, 2-, 3- or 4-morpholihyl, 2- or 5- |

benzimidazolyl, 2-benzothiazolyl or indol-3-yl, indol-5-yl and

35 Ar can be substituted up to two times by F, Cl, Br, OH, CFs,

NO2, CN, OCF3, O-(C1-Cg)-alkyl, S-(C1-Cg)-alkyl, SO-(C1-

Ce)-alkyl, SO2-(Cq-Cg)-alkyl, (Cq-Cg)alkyl, (C3-Cg)-

‘cycloalkyl, = COOH,  COO(C1-Cglalkyl,  COO(Csz-



of the formula 1. The invention further relates to physiologically
functional derivatives of the 5 conpounds of the formula I.1 ﬁm BRI M
"physi ol ogically functional derivative" used herein refers to any -
physiologically tol erated derivative of -a conmpound according. to the -
invention, for exanple an ester, which isgable on admnistrationto a -
manmal , such as, for exa y f directly or indirectly) -
such a conpound or an ac%cyr?&aﬂ%'gﬁépwzhg(é@h(étgsﬁﬁfyﬂrt 2 MELEOr of
this invention is the use phenyr d@Hpysphenyt, HR-(Chippephetiyl, S{CHER-FHnm,l a 1.
Such prodrugs can be net ahgldggd ¢.8. vivo to a conpound of the fornmula 1.
These. prodrugs may thensel ves be active or not. 15 The conpounds of. the
formula | nmay al so exist in various polynorphous forns, for exanple as

?Lmr phous .a(rjﬁj c)f(,yl?ﬁal :ci ne a:ml gl;ldzpqmmml g]fofr oBe édldtherpduslmtagpfpguaoaﬁfefrs Ofd
e conpounds o e for Hiol 2 ASE | vention an
are a further aspect of t ep%inn]\?e’ntﬁ}d(gfr)fI fgg, Wf“?’é&@?@&‘g@%’"ﬁg‘ﬁ@p'nmeﬁ) to

"conmpound(s) of formula (MoNkgQr §and thaplrmd radicadcan e substituted gp) as

der | vat [ ves thel caf as Oengel Bed JRE N (CLLe aBin: O B O R o
formula (1), .which is nec&é@&a 'Eoﬁg’chi e\;ecﬁ -l desi(?%'gfng%EﬁBé&?X'al
effect depeffs on a nunbeFQR(Crdealien, f or COHGRIGE)Ystoabipybei f i GOBbpound
chosen, the intended use, Cdm(quea)aﬂ(y@mpg[@f-c@}é;mz and the clinical
condition of the patient. In general,.the daily dose is in the range from
0.3 ng, to 100 nlg (ta/pi cally from3 ng'to 50 ng) per day and per kil ogram
of body wei ght ,F&:dR® exanphi@, dndepengerty @& pnepransthen H.e@u€spalkdogEanay be,
for exanple, in the rangeCEr-opldalid]OOLE:1CH-ATRY K@ 1-Oh)-QRyi-EORCIRESH-
suitably be|5adm"ni stered Ii gdlsfon Bf@ér g?n 1 $§1t%@(g]8? fg_@ (e;P )i<l ogram
and per mnUte. Suitable ©AYuSGPERVh: PORDePAY-QHHEE e (HlR)pdd e wherg ‘
contain, for exanple, froPA0beOngs aod 20 cay beteguatial phenfiranthiénpigaridoAr 10 g,
per milliliter. Single desebewaNsHAMBHAIN0 W iR E Cif PP,”@:# MoLo 35 10

g of the active ingredien S Orsmds;bl for ules fOr Ifhjections. .
to contain, for exanple, ¢P0§Cf3n§'€gél(go i ,1"<§§']EP?'§ML?FS‘R§1'&6%'Q'WB% ations-
whi ch can be adni ni st er edCar@s}alkyls uS024€1-Capiaikyk aiiPy-Se)-alkyl, e (S3-Qp)-
capsul es, g contain, foreiaRN, NHIO®Phén 0 , obil.sa rom 11D
to 600 ng. In the case O%Vé' ﬂr ce}%@a 'Kg-(lz e ?Sﬁ’?’eos(mzi" bb%ﬂ b1 CveR
2004 . 8 aforenentioned '?gﬁln'ﬂ??ﬂ% ; aPOR ¥*h‘€h%€€ifbﬁp‘%f the. salt
of the conpound of the fornmula (1). For the prophylaxis or therapy of the
abovenent i oned aa@iRdif hiAfolodily HRERNHB formula (1) thensel ves can be
used as the corrpound,]bbut t [eyyare %‘Fle%;:srag%] y in the formof a5 '
pharmaceutical conposition with an 'acceptable carrier. The carrier nust,
of caqurseg5be Padipufsr gistfererica is igiveadosmnipoamnds tof itise fommoRL | il Whivh tdhet he
ot her " i ngredi gphfor@fadidisF RSk de S not hazardous for the
patient's health. The é(}g(rfi er may E@ecﬁﬂ%lg'wﬁd or aliquid or both and is
preferably formulated w th the conpound as a single dose, for exanple as a
tabl et which nid, Be cont @re, indepeddérdit bb de%ahythesi BRBR7, Ofpipdwiimst i ve

I

i ngredi ent. Further pharm- j i ' I kew se be
present, ipcluding othe Ico.sﬂé%{n gr'z:\g)(@r?g)(r\r’rogrlm%q?ﬁ%ﬁﬂﬁgﬂ%@;wﬁ‘ﬁl cal
conpositi o accordi ng t° (08 {'aRen eaRslitied byephanyl (CoCa)alisdeherst, t he
known pharnaceutical net{Geds)atiyt {CEHEENOgalkyi;consi st in mxing the
ingredients 15 with pharnacol ogi cgl ?3%2?5%?% e carriers and/or

exci pients. . Pharnmaceutical, conmpositions according to the invention are

t hose suitabl eB85B7 or al. a9.ciddapendestly fl oneyanother, Hf d€1-Sahmitye Q4bl i ngual )
and parenteral (for exadg)akyHREYWCRNCAUS Ky (L ] I mal or

i ntraveno 20 admi ni st %%i (ﬁl’ al tﬁ%u @ 'l;yi'e(@ si SﬁlH ,\gg% %ée !@?

adnini stration in each (A2 ud eﬁ%g‘ecﬂbggr{gg rfﬂ“‘ki I G2 Beceq tReverity -
of the condition-to be pheaylet, &ndrHpytidie, pipdridisyl Qyriolieing o apiegl 50f .
formula (1) used in eac_hPY,q,?%yh?g%_e& J%%@W'%@n@?%ﬁ%%%ﬁh% rel ease

fornul ati-ons also lie w t} gwt sc&pe ons .
resistant to acid and ga4PriPdwodmes BygFalh B &Pl Cba. NQg, (G ©CGFzati ngs - -
resistant to gastric fluid conprise cellulose acetate phthal ate, ' .
pol yvi nyl acetate phthal ate,



hydr oxypr opyl met hyl cel | ul ose phthal ate' and ani onic pol ymers piMAR 2004

met hacrylic acid and nethyl nethacrylate. 30 Suitable pharmaceutical
conpeounds' for oral adm nistration naybe in the form-of separate units
such as, for exanple, capsules, cachets, |ozenges or tablets, each of.

whi ch contain a defined anount of the. cogpound of fornula (I); as powders

i aurar o as an o -1 nwar G PERPERTL FEr-Ganavs SRR i, Eralacihen

conposi tions may, as al redgrerneandedd3; be prepared by any suitable
phar maceuti cal nmethod which includes a step in which the active ingredient

and the carriery(which ma LSL. of one, Qr r ddi tional ingredients)
are brought int)(() contact . Yﬁ Iﬁﬂgéhe?lﬁ?faz{%e((?ﬁgggﬁi‘ﬂ ?@ﬁ@nﬂ”@nw wheteed by

uni f or m and Shonogeneous ncanhg Cf6f he 1 MAR 2004 3 9 active ingredient

with a liquid and/or finely divided solid carrier, after which the product
is shaped-if n ssary. Th r.exanple, a tablet can be produced by
conpr essi ng orelﬁgl ding a Eﬁiﬂé{)ﬁb} ORPRAAZE® of the conpound, where .
appropriate, with one or nore additional ingredients. 5 Conpressed tablets -

can be produceddyRd abl et ib e i = Tlj O N uch as,
for exaﬁpl o 2@ pov)\H;der or o |h@@pé?ﬂgﬁwfb¢ dad&p%é%ﬁ?%\tlé" mkgéj'\g\[kﬂﬁ( 3bi nder, -

ranul es. re
| ubricant, 'i'nert dil uent §ﬁ§?¥ﬁ"?§'&"=\('v§§ﬂca|-%)yalksdf {C1-Ce)-alkyl-CO-(C1-Cg)-
surface-active/ di sper si ngalkgle BQspenayl,aSOgisniIcOCHN(ME,), MY dfdib 3p! ets -
can be produced by nol din (o] keh 1 s, dn . powder formand is 10
noi steped with an inert I%ipgod%gﬁ?‘qfﬁﬂgggﬂugg@lpﬁ ritanyk .
Phar maceuti cal conpositions suitable for peroral (sublingual)

admi nistrati on Ri@rpiilse | aegrigdepententy o Wnei ancﬁhsuqrmogmpcg)‘.amg,r neha (1)
t
Lyt

with a flaygring, normallg,as d%;ﬁs, U ar.abi, c. or tr nd 15 .
pastilles which conprise ?@;aw(;c!mp lljral(géi(gﬂa%nﬁ iaﬂ@rjft(c%ag@"@&gm' 8tin and
glycerol or sucrose and iif'arSarbenzyb $Qathenzyl-Qfkds.ntGHa)niAsawhecsmosi t i ons

for parenteral -admi ni stratdnoive Opréhned APLan B8RRI @r Hishyl] € agueous _
preparations of a conpound of formula 20 {1), which are preferably isotonic
with. the blood qf the intended recipient. These preparations are
preferably adniaﬂgért‘eérrstqlﬁg'%'&rﬁ%@mﬁp'eeﬁdtﬁough adnmini stration may al so

t ake pl ace2By subcutaneous,' intranuscular or intradernmal injection. These
reparations c e L 1.x1 ng_t.he compound wi th water-

gndpmaki ng t hevrgggeﬁl?ﬁgp e(%fgﬁ!ngéﬁ%g#igg’?_ltgé%ﬁ@w%'&d%g%%% rﬁ?%"n'ﬁﬁbj i WWI?&?d. :

| nj ect abl e confBEP MGFR IsfRyetas dafieed beloMt i on  generally contain from

0.1 to 5% by.weight of the active conpound. Suitable pharnmaceuti cal

conposi tions fpy Rectal I age._ pr rably .in the form of
si ngl e- dos suppb??t ori e??g]"rﬁme%géggé{ﬂ@e%ro&?ﬁgg_éﬁﬁgg bléGH}xi rigPe ound of
formuba (I §5Wi th one or MRLAEBRYISHENYIQPYEWNE, dt beingriassble fasreachanfpl e

cocoabutter, and shapi ndhe higgs de e BagstMtéﬁmwph&M,t(mL@?)F&]mﬂ?éiﬁpti cal
conpositions for topical h Sl A 9~theyskin are preferably in the
(OP . 300 2ch ey S

formof ointnent, cream. ay, ’aerosol or 35 oil. Carriers
whi ch can be used are petrolatum Ilanolin, polyethylene glycols, alcohols
and combi nati oR§, BT two are,nintepafdentipsst 6 HnatHeeSH, (6?-@5# ikyY € 20r edi ent
i's generaldy present in y Qb atien f 21 tQ: /%?y X

t he corrpos?ti on, for exaﬁgﬁgtwr@h@%e%og@%(@%& ]"@6&1[@ , -ateyllasder mal
admini stration is al so pfsdphtAY, where abcan pead ras entii Aatan bengqsil tbons for

transdernal uses can be pbRefyleeS 8 B} LbyFdvihi st - \o(g h are
suitable for long-term CP 4 [ fp 5 {gé{ge@é@’e[ﬁ{r&gd'e # ger '°§.5' Such -

0s€. cont ac t
pl asters suitably contai Hyrt"ﬂlg?'}?{(l:t%'vé‘ onfymegpralinyliandAr eas besubstituteds f er ed 5
aqueous sol ution, dissol vpdodmwd/ timeslikypEy ©40BF, rOEN CR) BEI Y o@jp‘ﬁ?ersed
in a polymg. A suitable e _bgr gdiem NG€ af,ton about %to
35% preferably about 3% c}q %I%&% %@ﬁ?’?@u@?‘b o&@bfef'ﬁ%)?fp?’ﬁmé" active
i ngredi ent can be rel ea¥BAreRCa#RBEOrFed, for exanple, in Pharmaceuti cal
Research, 2(6): 318 (1986) by el ectrotransport or iontophoresis.

X . I8 (C1-Cg)-alkyl, _(CHg)n-phenyl, where n can be 0.— 6;

1'_EQ(§3 1'ght of



10 The followi ng preparations serve to illustrate the inventi JnMif tzﬂ%gt :
restricting it, however. Exanple A 15 . Soft gelatin capsul es containing
100 .y of* active ingredient per capsule: per capsule 20 25 30 Active
i ngredi ent 100 ng Triglyceride mxture fractionated 400 ng from coconut fat
Capsul e contents. 500 ng Exanple B Emul si og conlt ai _n: n% SO ng of active
i ngr edi ent per m: Acti? ' i tral oi odi um

; y PhTYRISRF o Bperddh

car boxynet hyl cel T ul ose ol yoxyet drate dycerol, pure Flavoring

Water (deionized or distilled) per 100 M enulsion 1.2 g g.s. 0.6 g qQ.s.

0.2 to 2.0 g q.B10, R 100ard; iRdeparidently RECsR) apBMCRBHEYCH GY)-alig, MCs-
Acti ve | nor odi ont 40 g é%@%?’?%’f’ﬁ-”%&"é@%ﬁgga@“?@%@%&'@%@‘i@@%' oy
Exanpl e D Tdbl ets cont ai nPiYl, £OzpenazylaSOxherzib®6tize (CHak-At, althere: n- per

tabl et Lactose600 my Cornoaf B6@n3E AN 3BNHR! hetPofiRAyE Megnesium
stearate40 ng 1000 ng Exanple E Coated tablet's containihg 50 ng of active

i ngredi ent per coated tablet: per coated tablet- Active ingredient50 ny
Corn st arch100 angl theks pbysialogieglisaeeptdlle saita. phosphat e30 ng Sol ubl e st arch5
ng Magnesi um stearatelO0 ng Colloidal silica5 ng .260 ng ,

10 :
The invention relates to compounds of the formula | in the form of their
racemates, racemic mixtures and pure enantiomers, and to their
"’) - diastereomers and mixtures thereof.
' The alkyl, alkenyl and alkynyl radicals in the substituents X, R1, R2, RS,
-15 BG, R7, R8, R10 and R11 may be either straight-chain or branched.

Pharmaceutically acceptable salts are particularly suitable for medical

applications because their solubility in water is higher than that of the initial

or basic compounds. These salts must have a pharmaceutically acceptéb‘le

20  anion or cation. Suitable 'pharmace”utica_lly accebt—able acid addition salts of

' compounds of the. formula | are salts. of inorganic acids such as
hydrochioric, hydrobromic, phosphoric, metaphosphbric, nitric, sulfonic and

suifuric acids, and organic acids “such as, for example, acetic acid,

benzenesuifonic, benzoic, citric, ethanesulfonic, fumaric, gluconic, glycolic,

N 25 isethionic, lactic, lactobionic, maleic, malic, methanesulfonic, succinic,

) p-toluenesulfonic, . tartaric © and  trifluoroacetic  acids.  Suitable
‘phammaceutically acceptable basic salts are ammonium salts, alkali metal -

salts (such as sodium and potassium salts) and alkaline earth metal salts

(such as magnesium and calcium salts). '

30 . - : :
Salts with a pharmaceuticaliy unacceptable anion likewise fall within the
scope of the invention as useful intermediates for preparing or purifying
pharmaceutically acceptable salts and/or for use in nontherapeutic, for

- example in vitro, applications.

35

Preference is given to the salts methanesulfonic acid, toluenesulfonic acid,
maleic acid and phosphoric acid. )



Exanple F The, follow ng fornmulas are suitable for produm ng HL‘F? ontents

of hard 25 gelatin capsules: a) Active ingredient Corn starc mg 300
ng 400 ng Active ingredient 140 ng 30 Lactose 180 nmg Corn starch 180 ny
500 ng Exanple G 35 Drops can be produced in accordance with the follow ng
fornula (100 ng.- of active ingredient in,1 m = 20 drops): Active

i ngredient 10 gb Vet hly benzoate 0.01 %el MAR 2004 12 Et hﬁq benzoate0.03 g
Et hanol 96% purestigHlaruRigience BAlvemia Kesaetanesylifonatescofithe eampernds so
relates to a praftiesfonhala lpreparing the conpounds of the fornula 1, which
conprises preparing corrpounds of the f or mul al as shown in the fol'l ow ng
reacti on di agram 0 The exanpl es detail ed bel ow serve to

illustrate the Thwemntm fuﬂh%r@!ate$ &phy%@lpa@aﬂx fungtional derivatives of #hed
deconposi ti 6n pompocsinds of ihetformila ecrmitermn@hgaalegs@bllwfundmﬁndewativbe

Ooavaot) F- oacoda e Fdo a"9®8?5858%#85'§%§%&%@9%9%?@3ﬁ cococo

O coOCO00 zzzC@AEsording. 1o the_jnvention, for example an ester, which is ablé on
administration to a mammal, such as, for example, a human, to form
(directly or indirectly) such a compound or an active metabolite thereof.
10 S
A further aspect of this invention is the use of prodrugs of the compounds
of the formula I. Such prodrugs can be metabolized in vivo to a compound
O of the formula 1. These prodrugs méy 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
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8
- _aforementioned weight data are based on the weight of the. salt of the
compound of the formula (). For the prophylaxis or therapy of the
abovementioned conditions, the compounds of formula (I) themselves can
be used as the compound, but they are preferabiy 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
pharmaceutlcai 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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: 10
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
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- Example D

Tablets containing 40 mg of active mgredlent 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

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

Active ingredient
Cormn starch
15 Lactose

sec. Calcium phosphate

Soluble starch

Magnesium stearate

Colloidal silica |
20 '

Example F

per coated tablet-
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

35 Drops can be produced in accordance with the followang formula (100mg .

of active ingredient in 1
~ Active ingredient
~ Methyl benzoate

100 mg
300 mg
400 mg
140 mg
180 mg

180 mg
500 mg

mil =20 dr_ops)
109
0.07g
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12
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: :
R1 -R2
O, O
S
SN .

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 M in ()
2 225 % (1.5 uM)
3 276 % (1.5uM)
4 190 % (0.15 uM)
9. 170 % (0.15 uM)
114 176 % (1.5 uM)
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 uM)
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 =

UUz
51 "5% -
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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



Cop~. Chrn LoCMt)CDCUCY CCOL)Y CSIhCDIn ' C (M -
CC)CC)AIBO)1)CSC)CDU)1j VI11]coCO N 1 MAR 200.4 co 0 z 1 0O N HARNOY z
7+ P. a)zEC C C Ca 0 2 a 4CNco8 zCDCO N r ECn 0 z x
0O 1- ml ,
27
Cl Cl
A 0
HC N
0 OH
CH,
2,4-Dichloro-5-(3,5-dimethylpiperidinosulfamoyl)benzoic acid-
5 .
Luciferase assay: |
- LDL receplor 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
10 Thus, the'compounds of the formula 1 according. to the invention show,
' compared to 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 -
15  described precisely below.

Example:

2-[(2-Dimethylaminoethyl)ethylamino]—N,N-diethyl-s-_pheny!meihane-
20 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

- 25  at a time with stirring to 100 ml of chlorosulfonic acid. The reaction mixture
is heated with stirring at 120°C for 5 hours. For wori-up, the cold reaction
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mixture is infroduced dropwise with vigorous stirring into 5 | of an ice/water -

mixture. The resulting precipitate is filtered off with suction, washed with
water and then dried in a vacuum drying cabinet at 50°C for 1 hour.

“This gives 615 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

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

procedure 1. (3-chlorosulfonyl~4fchtoro-6-fluorobenzoic acid). By adding
conc. aqueous sodium hydroxide solution, the pH of the solution is adjusted -

to pH 9, and the solution is stirred at 20°C for 6 hours Using conc. agueous

- 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

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

réacted further.

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

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 mixture is, after cooling to room ter_nperature, added to 1.5 liters of

ice water, resulting, after 20 minutes, in the precipitation of the reaction
-product in the form of a colorless solid which is filtered off.

Cv.
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of Exanpl e 54

2- [ NH Et Ryl - N- pyrrolidi nyl]-NH=pent hyl - 5- et hyl sul f onyl - 4- (4- pheny

pi |[oeridi n-1-yl)benzam de .\\SOH HBC S~ ~S HC Il 53 OHN CH3 20.0 g of
the free base from Exanple 54 are dissol in hot |is|opr0|(cj)a[1ol, alndt-(5). rlo(r)ﬁm
of methanesul fopic acid are add d. The so ution is allowed to coo
tenperature, an h'Fh@“’Fés%lafq n9 E‘?i%/ﬁet%i Hirory «fi beaayl at-chlorot2flparod-ur e

bet ween OC and -Br@nybmetaanesutfonylbenzoatsd thbe qui i® ldirddagn rehéalined byI
LAt on. | Theasdoif & 0uholtulti i hakidrifigod T 0m, 200 T of | Sopr opano

and dried at 50C under reduced pressure. es 21.0 g of the salt of
mel ting point 205C - 208C. Exanpl e 142: Tol uenesul fonate of Exanple 54 15

2- [ NH Et hy| -8\- pdr Pogpaation f-Mekipor2-lybroSs-phédietiahesvondibeAzab 8y - _
pi E)eri-di nyl-yl I)o‘%;enzam' de O°S 0 H3C1 1 MAR 2004 23 Exanple 143: Ml eate of .

Exanmpl.-e 54 o ~ . .

2-[ NH Et hyl - N- pi#P & (142 sgmivalentsyaf (NaPH spalfetsngiiesdissalvad ind4Q 4nipdicwster

pi I[oeri di n}ll-yl )dreh zwimiged rwittu 16 @qaa.slaln&dﬂ\l dﬂ*ﬁeﬁﬁw zsle?wi?g@dn@{d? §|t|h§m
T o SRR AL Wbl 5 40 1 oo e
and they ar swta“e |In_5art|_cu ar "%é.f y§ dent’cs.™™ f t
be enpl oyed al JRBEIAN Sqlylion sinRd t?0°Gi foR3 diokes: | i pi d 10 | owering agents.

Such other lipid-lowering agents are nmentioned, for exanple, in the Rote

Li ste, Chapter . : ' r.the rohlaxis_ nd, in.'
conpl-ex disord PIREIYFR IS0} ] eeng- 9 f _

pl asma LDL ch(r)llsamartMe,lmeomcﬂén tgreduai ﬂreblqﬂhtel%afrﬁ\'tll?é %ﬁTrx o?nfr EB@H%?SOM
R o, a5 6 o e 8

LDL chol esterol reduces the risk of arterioscl erosi_s and fthus al so the
overal | nortal i& yPre]ihﬁationrrpbLmdfsloroaN;N;diéihwztfmdéls-pﬁéhﬂmétﬁéhéruﬁo%ﬁ thus
al so suitabl e-forpdipaniagoprhyl axi s and for the treatnment of
arteriosclerotic disorders.

'20 6.6 g (20 mmol) of the carboxylic acid from Example 4. are suspended in
50 ml of thionyl chloride and the mixture is, with stirring, heated at reflux for
1 hour. The mixture is then concentrated under reduced pressure using a
rotary evaporator, and the oily residue is dissolved in 100 ml of absolute
'dichlorbmethane and, at -1 0°C, admixe_d dropwise with. 3.1 g

25 (2.1 equivalents) of diethylamine. After the addition has ended, stirring at
20°C is continued for 1 hour. The reaction .mixture'is then repeatedly
washed successively with saturated aqueous bicarbonate solution and
water and dried using sodium sulfate, and the solvent 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).

L

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-chloro-2-{(2-dimethylaminoethyl)ethylamino}-N,N-
. diethyl-5-phenyimethanesulfonylbenzamide ' ' '



The activity of the conpounds was tested as follows: 25 1) I'n VMARQG04
det.erm nation of LDL receptor induction using the Luciferase assay
LDL-+eceptor induction is determ ned using the Luciferase assay as

follows: 'for this purpose, a regulatory DNA fragnent (4kb) of the hunen 30

LDL. receptor gene which contains the conghete pronoter region is coupled
to the firefly | fyer r &ppr Qene:. and st ably transfixed. into a
Hep- 132 ‘cel | rﬁg’ a&'ﬁ'ﬁ@"ffﬁoﬁm"b@f%ﬂﬁ' ﬁ'eemlﬁzﬁ@é‘éﬁeﬂ‘%ﬁﬁ%tﬁaﬁ%ﬁw' 28¥n- coat ed
96-wel | 1 MAR B§pzamide e dissolyer ERP (i ofi ethanelsant iafler melditiom)of 26ter 24
]t\_ouris in cul Eu(ﬂg.Strﬁmo};tEStecﬁMétﬂﬂcﬁﬁ I\I\/Il,ldicﬁméfhif%ih 'cl)&akﬁﬁ%nte\!\@{eﬁte%dgﬁg 0/(') n

i nal concentr 10 .p na oncentration = :
The subst ancesq%\g%ﬁ)rﬁr?c%%g%gﬁ' é g?'?’%@-'ﬁé@fﬁﬂ?@% Fﬂﬁﬂh'fed(lﬁe%ﬁ¥}’fﬁ)nc. in
each case), St héndithe residye isrinkenue im iR ml of dichlpsomathane @ndiwashedoditter ase,
and t'hte | uni pesa&maied mon'(eaﬁwrbdnaﬁfb%mbﬁﬂ,s !Péll%ﬁvg;lduﬁ% W@ﬁ%ﬁ@&%t)ﬁﬁgﬁ’?é.c)
percent age o ont 1,0 ; r = I ncubat ed only Wt
i ndi cates the Rehﬁeiia'_eé;l]t Q%)‘{h {’%See E'Qg’f"a&i Vgte[.%h/% 8&%%1'%P5‘Pﬁ%dfc_ﬂ'¥%hd@%% 2) .
Further det ai |-§08ium sidfate aRd theasalven ée ranmeed yndeCreduset fessune abingian 10
Mol ecul ar Bi ol egrary évadordosubel , R Brent, R.E. Kingston, D.D. MNbore,
J. G Sei dmaqo J.ASmth and Kevin Struh editors, J.Wley and Sons Inc.,

U S. A Tabl'e 2; LDL-receptor induction by selected exanples in %of the 15
control Exanpl dhiSLgivesEptdhef 2 paevellom ofl whish isatitectly pomesteddntorthe ifinal of the

test conpound produot of R 28d6lioh qdaicd (e prddidop0. 15 M 0. 17090. 15 M
14176-94.5 M 22224 9%9. 15 M 25346 %4.5 NM; 152 % 0. 05 NM 30255% 1.5- M 199%

0. 15pM 34291% M 210% 0. 15pM 37227 %.5 M; 204. %0.15 pM 39185%).15 M
42149 9%.05 M Z3Frepsgtions ppMm 2-{(Redimeshylapmsinpetbypatbylamiric}-NMM-GERZES-90. 15 M

62205 % 0. 95 M 6 pHeayhibiAand¥uiforld- (Xt hb'l,-\?]/wg]f@iagm_ bzt (' 2397 %. 15 pM
1 MAR 2004 .25 82(2@% fgﬁ 15 M 83212%). 15 . 240 %. 05 M 91231 %0.05 pM .
96196 % 0.05 M 10523607%. 05 M 107288 %.05 M 113217 %.05 M 116235 %.05 M
141280%). 15PM 142281 %©. 15 pM 143308 %0. 15 pM 2) In vivo determ nation of
reduction in LBI5S ghgr@shenel) ofn4hmé-2r@R-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



Chol esterol -1 owering effect of LDL-receptor inducers in hyperlipemc
“‘hansters 5 In this animal experinent, the effect of LDL- receptor m%dgers
after bolus administration to hamsters on a lipid-rich diet

i nvegtigated. The test animals used were mal e Syrian hamsters (Charl es ’
Rlver) with an’ 10 average body weight of 100 - 120 g.at the start 'of

adaptation. The i(ﬁﬂ re divided into groups (n = 6) on the basis of
body wei ght. Se\‘/@rje 63/)8\é$| i pi deni a was i nddded by feediPGTAEPOD/0BOLY et

suppfenmented with 15% butter and 3% chol esterol. The treatnent started
after prelimnary diae ng -for 2 weeks. The test. substances were '

admi ni stered orally by gavage once. 15 a day over a period of -10 days. The
plasma lipid | evel was anal yzed after 10 "days. Table 3 shows the relative
changes in the. lipid level in %conpared with placebo-treated control
-ani-mal s. MAR 2004 26 Table 3: Relative change in the plasma lipid |evel
in hyperl | piglem ¢ hansters after oral treatment for 10 days.[%.

G oupTr eat nent ot qzﬁhol esterol LDL chol esterol TIriglycerides fix. No. / Dose)
1Control | --- 237 "é{ﬁ’ Hhekymudal 353 -7-52+21 10 mo, 453 -16-57-11 -

20 ngl kg . o. 553 -17- 58- 23 40 nglkg . 0. The good I|p|d | owering effect

of the corrpounds aceording to thgf.nveniig 92 s evident fromthe nmar ked
reduction’in total choI esterol, LDL By ~and triglycerides. A.
conpat at'i ve. experiment with 2,4xdi chl|gro-5-{3, 5- di net hyl pi peridi no- |

sul f anoyl )Hanm c acid and th ‘(‘;\orrp l e 42 was carried 16
out ‘usi ng the Luciferase assay de i Exarfpl'e 42 1 MAR 2004 O -,

'Cl 27 OH CH3 2, 4-Dichl oro-5-( thyI pi pe( sul f anoyl ) benzoic acid 5
Luci f er ase assay:. LDL receptor ndu ionin %co red to the control

‘Subst ance411ML.WhesaiD. 15 pMD. 05 pr M Exanpl e 42278. 250219204
- 2,4-Di chl oro- 56{}3@ di met hyl -, 100909094 pi peri di noesul f anoyl ) benzoi c acid 10
Thus, the gg of t hd'e dhdependently: cofr dinag anoibiet, h &IAGR7E npiperidiaéow,.

conpar ed-t 0" 2, 4-di chl or o- ﬁpéﬁzﬁedﬁé[@ﬂﬂ}d’ﬁyﬁ&hbdﬁ%ﬁﬁ ,f,@ggwé }é}eégcw& aci d
a consi der ably inproved- M6tingst t be substituted by phényl, (C1-Cs)-a!kylpheny!

. {C1-Cg)-alkyl, (CO)- (C1-Cg)-alkyl; .

| R6,R7 - are, independently of one another, H, (C1-Cg)-alkyl. (Cs- .

20 - Ce)-alky-NH-(C1-Cg)-aliyl, (C1—Ce)-alky!-N-[(C1-Cs) -alkyl]o,

- (CHz)n-Ar, where n can be 0 -6 and Ar can be equal to
phenyl, 2-, 3- or 4-pyridyl, plpendlnyl pyrrohdmyl 2-,4-0or5- -
pyrimidinyl, 2-, 3- or 4-morpholmyl and Ar can be substituted
up fo two times by F, CI, Br, OH, CF3, NOg, CN, OCFs,

" ' o5 - O«C1-Cg)-alkyl, (C1-Cg)-alkyl, COOH NHo, (CHz)n—pheny!
_ therencan beos
X . s NRBRQ plperazme (C1-Cs)-alkyl (CHg)n-phenyl where n
. . can be 0 - 6;
- ] 83 ' is NR10R11 or plperazme
30 R8,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.



For detailed illustration of the preparation, one exanple (No1 Mﬂiz)zums 15

" .described precisely below Exanple: 2-[(2- D||rrethyl am

noet hyl ) et hyl ami-no] - N, 'N-di et hyl - 5- phenyl net hane- 20

" sul fonyl-- 4-"(4- phenyl pi peri di n- 1-yl ) benzani de (Table 1; Exanpl e 42) 1.
Prepdration of 3-chlorosul fonyl -4-chl oro-6-fl uorobenzm c acid At 20C, 20 g

- (0:115 nol ) of A%H h‘JHc?ro 2-f1 uorobenzoic acid are added a little 25 at a :
“tifme with stirri é @M M of chl orosul f onB2aci d. The PETEPoODgURYt Ure i s "

- .heated With stirring at 120C. for. 5 .hours. For work-up, the cold reaction

1" MAR 2004 28 gt uwemmmmtdﬁdué@&h:ﬂﬂépﬂb%ﬁndﬁédfh ¥hgQrqus. stirring into 5
1 of an ice/water’ idife. The resulting precrpitate is-filtered off wth

suction, washed wt vvater and then dried in a vacuum dryi ng cabi net at

50Cfor 1 hour. 5Th|s gi-ves 61.5 g of - ‘

3- chl orosul fonylﬂwﬂﬂwl or o-&ref | indé BAR Gfd, or, cr ls of

mel-ti ng poi ng 135C 2. Prena % Pgé‘?r ® fSh&' andtii¥rO"NiS8H7, prse ine,

5- car boxy: 2:chl oro-4-f1 uord enzos’u aHY%"JB%ff‘%P%*%%FQJﬂpssgdptfoqeamog (0.563"

nol ; 205 equival ents) of siBammﬁstemq ﬁﬂb@hﬁetdlbymhengbl (Co-CPaikyipheafi, Wat er .

and with ice-cooling, adr(biemb)xumyh (@@ *afkgf conpound from pr ocedur e
(3 cht orosul f onyl - 4- chl or o- quoro en20|c atid). By adding .conc.

aqueous sodi um ﬁédéom de sol ut| on,” tthe pH of the solution is adjusted 15

“to. pH 9, andt 1 ut i or@f?-s'"ﬂ?m!ﬂ@nlﬂntofm &oothér, U (C-Cf)-akyl CQ@

aqueous.  hy##ochl oric aci @]@1- t '
‘ rgsul ti ng |>/n the precipi S(:&egll NHL he su |I d?i%figﬂﬁﬂﬁg‘dbﬁwgy@ul finic .
acid’is filtered off, the g‘c’%rdﬁ Hdean be é)drﬁsgﬂql\}‘écﬁnrbﬂiemaﬂtoof wat er

“and-the pHof .the sol uti opheny, adﬁuerttedyri@l ipkpekdingy ppdlel d‘mé:rg.oj '

- aqueous NaOH. The  m xt ur e pyfmigfihyt, id-1 " i,wat ed car bon, the g
sol vent i s renoved under Egd(u dﬁﬁr:%g(&r@g%ﬁ%gﬁ%& Oml é?ﬂ-f“ﬁeg t hen
crystalllzed by. “addi tion"B B e MO BIQCZC@:_;of .
gol I(3rl ess fﬁﬁ/sta:cs (83% os{m%)ﬁlkmmlﬁ:@mkygl Cﬁ)ﬁﬂl I)NHzt’egC If I%/furt her .

reparation of - benzylyhér uor o- 5- phenyl nmet hanesul'f o -

.'benzoate 30 28.3.g (0.1 nol) ofk&Le cor‘rpound prepared under 2. are

suspended. in 250 m- of N-nethyl-2-pyrrolidone and ‘adm xed successively
with 41 g (0.2 nol of b@r@yicd)ﬁﬂm @hizlarhehybwiietet Sarlbs b —G§; pot assi um
carbonate. The' reaction nmixture is stirred at 60C for 8 "hours. for .
-wor k-up, thg gaction mx after cooling to room tenperature, added
to 1.5 liters of 35 ice V\Emﬁd‘gs‘?ﬂww&m%fter .20 minutes, in the '
precipitation of the reaction “-product in the formof.a coI orless solid

which is filterd0, Bif. léﬂé\R;ﬁﬁgén Thi f 1heory) of

benzyl 4-chl or.o-2-fluoro : &%3 %@ﬁ?‘éﬁ@‘ﬁﬁ g‘gl'éa’g d{;ﬁpound is.

directly reacted accordl%'q[’)’gfa ﬁ’WhéQi'ﬁﬂ}‘@WﬂGm-@eps 4.

Prepar ati en-of 4-chl oro- @lkw.uﬁﬁawnpﬁemgmdm@eubfgmnﬁw id1.26 g
wat er

1. t f Na' I d
i xed w e1Th (oo oot Sbau e v o buciar . o E

phenyl met hanesul f onyl.benzoate, dissolved in 40 m of tetrahydrofuran. The
.10 reacti:on soaludit%ﬁhys;olegtcallymboeptaaﬂ@aﬁ@r 3 hours. For work-up the-
.solution-is then poured into 1 | of-an.ice/water m xture-and the pHis
adjusted to 1.2 by dgl ng conc agueous hydrochl oric acid. After sone
time,. the: react i on |°§Fm§@§qﬂﬂqrmrémnmoﬂndstﬁmlhm:ﬂi5 -

- Cr ystal s34 @e(tﬁinﬁ'l%@ffclduhedrw)z.of nel ti-ng poi'nt- 180 - 184C are obt ai ned.
" 5. Preparation of 4-chl'oro-N, N-diethyl-2-fl uoro-5-phenyl net hanesul f onyl -
benzam de 20 6 6 g (20 rmol) of the carboxylic acid from Exanple 4. are
suspended i n - 504 m\ RffarERCetisal, chmprisidg onadr rvee doMpoUrtisize. claliie@ gt i rri ng,

. heated at ref Iamedr@norebfhlailﬁsﬂcﬁ@éﬁu r ent r at ed- under_r
reduced -pr. essure ‘using a Wn%&m&ei,ﬁgqoﬁ%%%e &

. :35 - 5. A compound as clalmed in one or more of cIarms 1 to 2 for useas a



rotary evaporator, and the oily residue is dissolved in 100 m of absol ute
di chl or.onet hane and; at. -10C, adm xed dropwi se with. 3.1 g. 2% W’Q _
;._equi val ent s) - of di et hyl ami-ne. ‘After the addition has ended, stirri ng at

" 20C i's coptinued for 1 hour. The reaction mixture is then repeatedly :
washéd successivel’y with saturated aqueous bi carbonate solution and water ..

--.and dried using sodiumsulfate, and the solvent is renoved under " reduced:

. 4- chloro N di

--pressure using W@&%ﬁﬁ%vaporator The resdBting crude RECHEPED/OBA2FO
purifd ed.by silica gel chronmatography (particle si-ze 40 - 63g,.from Merck”

Dar mst adt) " usi ng_ 1% NRROARUAY BY igtfed H nelormd W&é.hgsfﬁafg 36 aq%?a 22)

Renoval of the se under, reduc ressur e
~. evaporat or gi. veg}&ﬁé’mm&ﬁ‘ regimgphofiarier rﬁ?’P=2 f 1 uor o- 5- phenyl - 35

met hanesul f onyl benzam de (yield quantitative). . 6. Preparation of

- 4- chloro 2- [(2 di et Apreuskss t
- di et hyl - ny b\%ﬁw&'ﬂﬁl fgﬁ(\’/ aﬁa{ﬁg bcj q %‘l‘%%f"%‘"%‘“?e&'f@?mmn of
} IGIRERIAANGcRARER of laifs 1 (oo rianilich e
- dissol.ved in 5oa¢ﬂvecat:betanammmdwma phammunca slitablé crricl 24d s
1.5 equi val_ent sm.m;el}gb]— Rl ted at reflux for 18
.hours.. The solvent is tdr?gﬁ?b?n%vedé glf&rg g@&sure 5 and the
. residie is taken-up in 100 m - of dichl ororret hane and washed with saturated
. agueous bi car bonatbe. Thedise ofdhe compbundschshglainmiddiaiond cﬁ*ﬁé:@cdf'c%ms"‘ﬂ hin

. each case 3@ nb fﬁrﬂ@ﬁhgaﬁh@d;@h@@&'%ﬂ—@% 3"‘5‘“’%?'5’3@%1?‘5 over i um

.sulfate and the solvent I's renoved under uce using a rotary
evaporator. . 10 This gives 7.3 g of a pale yeIIow oil which is-directly
g conveﬁ) ed i nt o thQ.Mhedlse qf thelcampadndsias olgimetiio Bns Of wedte of AR Qc}gcedure
C70)- T, PrepaRafor phe [ mno] N, N-di et hyl
- 15 phenyl met hanesqu ﬁ??&?%ﬁhﬁ%%ﬁ%ﬁ% 1%%%%'% B de (Ex. 42) 3.5 ¢
-"(7 3 mmol ) -of 4-chl oro-2-[(2-di et hyl am noet hyl ) et hyl am no] - N/ N-
di-et hyl - 5- phenyl et hanesul fonyl benzanm de from procedure 6. are mxed 20
-wWi.th.5.9 .9 of 4-phenyl piperidine (5 equival ents), prepared by hydr ogenat1 on
of -commerci al . 4-phenyl -1, 2, 3, 6-tetrahydropyridine, and the mxture i’'s
stirred at "150C for '5- hours. ‘The mixture i s then dissol ved in-150 n ‘of
dichi or ohet hane and extracted with saturated- -aqueous sodi um bi car bonate
sol uti on and water. The organhic phase i.s dried over sodium sulfate and the
25, solvent. is then renoved under reduced pressure using a.rotary
.evaporator. The crude product is' purified by chromatography on.sjlica gel
(particle size 40 - 63,  from Merck Darnstadt) as' -statlonary phase, using
et hyl -acetate/methanol, mxing ratio 2:1:- 30 ThIS gives 4.5 g of "
2-[ (2-di et 'hyl am rioet hyI ) et hyI am no] - N, N-di et hyl - ) .
phenyl net hanesul f.onyl - 4-.( 4- phenyl pi peri di n- 1-vyl )benzam' de, pale ™ "yellow
-oil. Ms: C35 H 48 N4 03 'S.(604.9);. mass spectrum 605.-3.(M+ H+) 35 1-, MAR
2004 \V\D 01/16094 CLAIM 1- A corrpound of - the formula t 10 -15 20.25 30 :35 '
wherein 31 PCT/ EPOO/ 08027 R1, .R2 are, independently of one. ‘anot her -
- -NR6137, p| peri d| ne; ' pi perazine, tet rahydropyrl di ne, it being possi ble for
B} each of - _ _



the rings to be substituted by phenyl, (G -C6)-alkyl phenyl,

(9-1-C6)-al kyl, (CO-(C-C6)-alkyl; R6, Fi7 are, |ndependen1 IWROHUUbne
--anot her, H, (01 C6) -alkyl. (C - - ©6)-al kyl -NH (C1-C6)-al kyl, ‘
“(Cl- (36) al.kyl -N-[ (Cl1-C6)-al kyl ]2, (CH2)fl-Ar, where n can beO-‘6and Ar
~can be equal to phenyt, 2-, 3- ‘or 4-pyridyl, piperidinyl, pyrrolidinyl,
- 2-, 4-.o0r 5- pyrimdinyl, 2-, 3- or 4-norpholinyl and Ar'can be substituted -
“up to tvvo times by F,.d, Br, OH -CF3, N, CN, OCF3, O (Cl-Cg)=alkyl,
© (Cl1-06)-al kyl, COOH,. NH2, (CHZ)n phenyl, where n can be 0-3; X is NR8R9, -
* pi pera. zi ne. (CI WG‘MI&QM (CHZ)n phenyl whe34& n canbe(P@rlERﬂmmlO?ll

or - pi per azi ne; g@;& é%& I kyI
C3- .CB) - cycl oal C -
(soz ben)zyl Y S02- ‘E%’Fr?y‘ E b s: iﬂ? X%f %?" 'i? e a‘ﬂ@ emﬁd Ar

. can be equal t o helewsy ! or t hi enyl ; R10, ftll. are, independently of one

" anot her, -H, (Ct-CB6)-al kyl; (C3- 06) cycl oal kyl, CO (C1-Co6)-al kyl, (d

-.C6) - al kyI CO(C]H - g yHmSOZ benzyl, S02-benzyl-OCH3, (CH2)n-Ar, \Were
_ii.can be 0 - 6 ant be' phenyl or thienyl; and its
- physi ol ogi cal | y- @cep i, sal 1 MAR . 2004 V\D 01/16094 . 32
PCTI EP00/ 08027 Zf YN oG the formula | as clained in- claiml
~wherein R,.R2 a ’1013 pendent |y of one anot her, NR6R7, piperidine, :5
'pi perazine', tetrahydr Eyrl -“ e, it being .possi bI e for each of the rings
to be substltut ed by pHhenyl, (CL-GC86)-alkyl phenyl (Ci - CB)-al kyl,
: (CO) =(Ci -C6).-al kyl; R, FﬁQ.a.Lﬁ, i ndependently of one anot her, H,

(G -Cp)-alkyl. (G- 40 §6)=al-kyl-N+ (d -C6) - al kyl, ‘
- (Ci- @e) al kyl -N-[ (G - C6) al kyl, .15 (CH2)I Ar, where n can be 0 - .6 and Ar
-can b€ equal to yahenyl. 2-po3- or 4-pyridyl, piperidinyl, pyrrolidinyl,

2-, 4- or 5- Pydm gi -, 3-_ or 4-norph6linyl and Ar can be substituted
up to-two ti.nes ' ' OH, CF3, N, OCF3, O (C-0Cs)-alkyl,

- (A -06)-al kyl, .(08 N 2)n phenyl , where n can be 0-3; . is
(G -Ce)~al kyl., (G 2)@ phené:t3 where n can-be 0-.6; .20 - = 133' is NRl

- OR11. or piperazirne; Hl Rl are, |ndepencl eni tfy of one another,

H, (Cl-C6)-alkyl, .(C3 2 C6)- Gydoal kyf, CO-(t i-C6)-alkyl, (G -CGCs)
al kyl -CO-(G C6) - al ky] , S02-benzyl, SO2-benzyl-OCH3, .(CH2)n-Ar, where n
can be 0 - 6 and Ar cafi beR{tremyl or thienyl; and its:physiologicaily
acceptabl e salts. 3. pharmaceutical, conprising one or nore.conpouhds'as
claimed in .30 one-or nore of clainms 1 to 2. 4. A- pharmaceutical, _
conpri-si ng dne' or RMQr e.conpR2Nds as claimed in one or nore of clains 1 to-
2-and one o nore-lipl eng agents. .35 5 A conpound as clainmed in one or
nore of clainms !Dto fo . M¥e as a -.nedicine. for the treatnent of
hyper|-i pi dem a, '—,S KR 20¢. 4. WO 01/ 16094 33 PCT/ EPOO 08027 6. A
© conpaund as 4| ai Xed ©On one oR3re of clains 1 to .2 for use=as a nedicine
for: tL’ﬁe treat ment of arteri oicl erosis. .

~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 formuta I to give a.compound of the formula 1 and

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



.7 -A process-for preparing a pharnaceutical conprising .one or nore of S
;‘the conpounds as clained in one :or nore of claims | to.2 iri which the

< active substance is nmixed with a phar maceutical | y SUItab|O ¢t MAR. 8004 and’
.'said, mxture-is brought into a formsduitable for adnlnlstratlon 8. The .
¢ use of the conpounds as clainmed in one..or nore of clains 1 to 10 2 for
preparing a nedicine for the treatnent of gyperllpldenla 9. The use of

t he conpounds as cl.ained in one or nore of cialns 1to 2 for preparing a

- medi ¢ine for. the treatnent of _arteriosclerosis. 1 MAR , 200k.. 'WD

01110094 1 34 PCTI'EP00108027 10A prods for preparing the corrpounds as
Caimed In"one gyqa@y € of -clains. | to.. 'z; which conprises reacting,
according to the reaction schene bel ow R2-H 0 | a conpound of the fornula
11, In WhICh . X and R3 are as defined under fornmula | and Hall -arid Halt.

.are eéach-a halﬁuyenylearbnxamﬂEMGmaﬁvemLmdoé& 132 teir rpraparationd ehd! ﬂ]eiras

defi'ned under f e a conpound of the “fornmula Ill and
reacti.ng' this’ é%ﬁp@gtﬁlgnha%%ugé%onpound H-H In which Ri . Is .as

" defined -under fornula | to. give a. conpund of the forml a I and
.reacting this conpound, if appropriate, with an acird to give a

phar macol ool ook SRRAIGACldied N sulor§RBH ARG SGRAGRY DBRF e

. . phar maceut i caP ysiptagically eﬁ?‘?%’ﬁﬁm%ls F%@fldopfﬂﬂqi%%llyaiubm dlerivativiesat i ves

| and their phy sihd tetlietralskformrepaimPmedivhids foriie i6h @At G@latiedtgiCt | onal
~derivatives ﬂ%él‘ﬁg;agﬁiaaﬁérﬂgdgmqé&gers icines for .the prevention -

.and treatnent -0 a and arteri osSc¢lerotic disorders., The

' corrpcéﬁ)ds of the formula 1. in which the radicals are. as-defined and their -

" physi ol ogi cal | Thacompbaidssof thafdrmuknd physi ol ogi cal |y functional .
" derivatives - are described. The conpounds are-suitable, for exanple, as
| i pi d-1 oweri ng substances. R1 - .

. : _ [
- in which the radicals are as defined and their physiologically acceptable
salts and physiologically functional derivatives -are described. The
compounds are suitable, for example, as lipid-lowering substances.

L



