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Pol ycycl ic th| azowmm I"lwmne amines, process for their preparation, and
their use as phar The invention relates to poI ycyclic

t hi azol i di n-2-yl i dene *@sismes) and their physi ol ogi cal | y H0desembres2882 t s and
physi ol ogically functional derivatives. Thiazolidine derivatives having
anorectic actiwo 0ofo400s r eady been r 10 described in thpcRyEpsoBibaq
(Austrian Patent No. 365181 ). The invention was based on the object of

maki ng further conpounds avail able which display a therapeutically

utilizabl e anDesctiptonaction. In this connection, the object was in
particular also to find conpounds in which the 15 anorectic action is

i ncreased conpared with the cor‘rPounds from AT 365181. The invention

t heref ore rel Roleyels thinzplidin:-2-y idenex261ines, rorecesy tnsribelnrnraparation;t aed f or mul a
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The invention relates to polycyclic thiazolidin-2-ylidene amines, and their
physiologically tolerable salts and physiologically functional derivatives.

Thiazolidine derivatives having anorectic action have already been
10  described in the prior art (Austrian Patent No. 365181). "

The invention was based on the object of making further compounds
available which display a therapeutically utilizable anorectic action. In this
connection, the object was in particular also to find compounds in which the

15 anorectic action is increased compared with the compounds from
AT 365181.

The invention therefore relates to polycyclic thiazolidin-2-ylidene amines of

the formula |
20
—R5
v
R2—0
R1 R3
x”Y
R1' i
in which
A)
25 :
Y is a direct bond, -CH2-, -CH2-CH>-;
X is CHg, CH(CH3), CH(C2Hs), CH(C3H7);
30 R1 is CN, COOH, COO(C1-Cg)-alkyl, CONHa, CONH(C1-Cg)-

alkyl, CONI[(C1-Cg)-alkylls, (C2-Cg)-alkyl, (C2-Cg)-alkenyl,
(C2-Cg)-alkynyl; O-CH2-CF3, O-CH2-CF2-CF3, O-(C4-Cg)-
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RL~~YR3RL' I Yis adirect bond, -CH2-, -CH2-CH2-; X is CH2, CH(CH3),
CH(C2H5), CH(C3H7); 30 R1 is CN, COOH, COQ(Cl-Cg)-al kyl) CONH2,

CONH( Cl1- Cg) al kyl ) CON (C~-Cg)-al kyl]12, (C2-Cg)-al kyl, (CzZ-Cg)-al kenyl)
(C2- Cg) - al kynyl ;O CH2- CFg, O CH2- CF2- CF3) O ( C4- Cg) |~~10\Re°ﬂmber29 2
Decenber 2002 2 al kyl, where in the alkyl radicals one or nore) or all
hydr ogen(s) can be repI aced by fluorine) gor one hydrogen can be repl aced by
OH, OC(O CH3, O CH2-Ph, P C~- Cg) -

S-(CH2) ~- phenyl , SO (-l ) \%iﬂ;%‘fl '"s% é&ﬁ f?fh%?{ |°"%09f(@9f%g)°fa|aﬂy|
S02- ( CH2) ~- phenyl \/\herm/dnogmr(sbean:bé replﬁc@dlﬂy floerimd\conyone Aydrogén ¢an be
substituted up to two t

O (C~-Cg) - al kyl, (C~- céémf‘?ﬁ%{"‘“f%@ ﬁﬁi ﬁg(?gﬂ%e;\gzﬁ'*%w Hy or

N( ( C~- Cg) - al kyI)2 NH( (-QQ@C&lzﬁh)z.phenyl bi phenyl, O (CH2) ~- phenyl, where

n can be =50 - 6, 1- org -@CF% g: défb rldyl SO°-(C b? Ryranyl or
2- or 3-thienyl, wh :2 | ik |
t hi gnyl ri Inggyl n eagnec%@é \B/E @ﬁl)ggpc ang ﬂy §c5)yzél'§§)o;henyabln§/ B(r)r
:\I%-l( é? g;) g::ﬁ |NO§|((gNmegn &al Ge GO0 al §ydnd (K& -phnyR| isiical HHR be
CONH2; 1, 2, 3- %II’I azol - S%t'%éggb?tﬂe@gzq%%be i QB%%%%C%P Qqed I n
Ehte 1- )I 2- or 3- posi)tldhCﬁg OeChyCe)ealkyle (C4-Cp)- am{yt,édhigzhblemkll-(Cwﬁ@)ae t he
etrazol eqni Ng can be | |
benzy . R0 1S by cﬁf@ NGETEQRIDE, NiRe-CaBpey | Sferil BTodby. i
(sggNgé )C~ Cgl) a: ty: (@Ue{?ﬁ;hz?éwhq@ rpeambe 28 - @21r9rﬂ-na(abth§bg?a al kyl ,

- -cycl oal ky P g\%ﬁng 2-
CH2) ~-f I O) - CHZ h ~ dyl ,
IR ROt el R Thicrs e o Y
pyridyl) 30 furyl in eeezimhcm cam beesubstitited ohedotﬂ)tmestWJFtIGmBrbN a) F,

CN, CF3, C3~al kyl I

C(O - (C3- 53 cyc?oa?/kyléhiRﬁécﬂ)ogg)&ﬁcgéF?Ctﬂc\(fee&ﬁ%’ﬁlg “Co)-alkyl,
845&58’2'&5%322 Ry Ny *@“;”é}m'm*)z Syiy Oubis GOPH
(CHZ)~-tnienyI, (CHZ)~ r|dI é §HSWherencan be =0 - 5and in
whi ch phenyl, thienyl, ﬁéﬂrmqu— W y\rheir%t%éﬂ?zel?s@ng cap becsdhbiteddn2 3 can
be substitut ed up to twﬁetﬂ. rmsorbyp@n)od:b FdthyCoBbehtyt- C3) al kyl

0 (€ o) gl on (@ il Lot e 0 GG g0

(O OH, NH2, C( O)
- or 2- -position by methyl or benzyl;

R1’ is H, F, Cl, Br, |, CH3, CF3, O-(C1-Cg)-alkyl, NO2, SO2-NH>,
SO2NH(C1-Cg)-alkyl, SO2N[(C1-Cg)-alkyl]2 or R1;
25
R2 is H, (C1-Cg)-alkyl, (C3-Cg)-cycloalkyl, (CH2)n-phenyl, (CH2)n-
thienyl, (CHa2)n-pyridyl, (CH2)n-furyl, C(O)-(CH2)n-phenyi,
C(O)-(CHz)n-thienyl, C(O)-(CH2)n-pyridyl, C(O)-(CH2)n-furyl,
where n can be = 0 - 5 and in which phenyl, thienyl, pyridyl,
30 furyl in each case can be substituted up to two times by Cl, F,
" CN, CF3, (C1-Ca)-alkyl, OH, O-(C1-Cg)-alkyl; C(O)-(C1-Cg)-
alkyl, C(O)-(C3-Cg)-cycloalkyl;

R3 is H, (C1-Cg)-alkyl, F, CN, N3, O-(C1-Cg)-alkyl, CH2-COO(C1-

35 Cs alkyl), CH2-COO(C3-Cg cycloalkyl), CH2-COOH, CH2-
CONH2, CH2-CONHCH3, CH2-CON(CH3)2, (CH2)n-phenyl,

(CH2)n-thienyl, (CH2)n-pyridyl, (CH2)n-furyl, where n can be =

0 - 5 and in which phenyl, thienyl, pyridyl, furyl in each case



R4 is (C~-Cg)-al kyl, (C3-C6)-cycloal kyl, (CH2)n-phenyl, (CH2)nthienyl,
(CH2) n-pyridyl) (CH2)n-furyl) where n can be = 0 - 5 and in which phenyl)
thienyl, pyridyl, furyl in each case can be substituted up to two tinmes by
C, F, CN) CF3, (C--C3)-alkyl, 10 OH, O (C~-(Cg)-al kyl ; K8 Desember 22 al kyl ,
(C3-Cg) -cycl oal kyl, (CH2)n- phenyl , (CH2) nt hienyl, (CH2)n-pyridyl)

(CH2) n-furyl, where n can be 0-5 and3i n whi ch phenyl, thi enyI pyri dyI

Furyl in each case can be ois uizssﬁgwieé b8 pat e el FIE G ra
- CH2- CH2-, - CH2- C( CH3) alkyl, - OHZ CHRZ @ B)-alkyly (€£16%)QHRNGH2CH s )alkeuya, or B)

25'Y di t bond

crycaiy ! R ana R GO Xt R GO Floniibiter
NO2, CN, COOH, C~- COWICHEONH( C~- C6 | kyl

CON[ (C~- Cgy - al k;(/:IOF(Z (g?)c%()mgél’)ﬁw (g Cg) - fau kenyl) a(c)zl Cg) al kynyl)

O(C~-Cg)-alkél, O CH2- CF3, O CH2- CF2 CF3, C(%%jﬂg , Where in the
al kyl radicalB4one or KorE)-Ga)-akkl, I@d‘fQﬁj’é’NGl@)i'k&h )n@fb\leabf'ed(%)h-l uori ne,

N conopPh) %dr%9??;~?33)’“§“ f’iﬁ@“ (AyEHCHM rsA “e%%aﬁ by
SO- ( CH2) n- phenyl , 502 a @" %égfn bﬂ&%ﬂ t?i@ﬂyn each resecabier 2002

4 where n can be = -sﬁbstndteﬁhqa wlewgr\llresd&ylc:éﬂl %el(ﬁgbe()?':‘%mgltt@?);-amylup to
two tinme F, C, , : ~- -a

(C~- Cg) - S\‘ty NH2: 509*3&3@%33@?@' Cg} - al kyl ) sozN(??}- Cg)yal kylj2, NH2,
NH-(C~ Cg) 5 aI kyl, N((C~-Cg)-alkyl}2, NH(C~C7)-acyl) phenyl, biphenyl)

O (CH2 h Wh 0

AT AR A PG OIFIRAY (Ga ey byaiy R Rohentt, (CHARL ey )
napht hyl , pyridyl, fur QH?‘PY o(CHZﬁnd?W'IdW |(ﬁ' )i fvrﬂam%ﬁec@&ﬁ’%e Qastitut ed

one to 3 tinmes by F, Chh | iPeE3h casé ean®® - al kyl ,

giga (C%)~ YLI ky:_lz NH%!ECbSt%g')?dal ch M% {"?syﬁ) )Cdm %@F%r. é%%éalgq?; can

be substituted in the OH, Q{(CeiCe¥aliodi ti on by net hyI or benzyl; 15
tetrazol -5-yl, where the tetrazole ring can be substituted in the

or

20 R4 and R5 together form a -CH2-CHg-, -CH2-C(CH3)2-, -CH2-CH2-CH2-,
or -CH2-CH2-CH2-CHa- group;

or

B)
25 Y is a direct bond, -CH2- or -CH2-CHo-;
X is CHg, CH(CH3), CH(C2Hs), CH(C3H7);

R1 and R1' independently of one another are

30 H, F, ClI, Br, I, NO2, CN, COOH, COO(C1-Cg)-alkyl, CONH2,
CONH(C1-Cg)-alkyl, CON[(C1-Cg)-alkyll2, (C1-Cg)-alkyl,
(C2-Ceg)-alkenyl, (C2-Cg)-alkynyl, O-(C1-Cg)-alkyl, O-CH2-CF3,
O-CHp-CF2-CF3, O-(C4-Cg)-alkyl, where in the alkyl radicals
one or more, or all hydrogen(s) can be replaced by fluorine, or

35 one hydrogen can be replaced by OH, OC(O)CH3, O-CH2-Ph,
NH2 or N(COOCH2Ph)2;
S-(C1-Cg)-alkyl, S-(CH2)n-phenyl, SO-(C1-Cg)-alkyl,
SO-(CH2)p-phenyl, S02-(C1-Cg)-alkyl, SO2-(CH2)n-phenyl,



1- or 2-position by nmethyl or benzyl; R2 is H (C-Cg)-alkyl,

(C3-Cg) -cycl oal kyl, (CH2}n-phenyl, (CH2)nthienyl, (CH2}n-pyridyl,
(CH2)n-furyl, C(O-(CH2}n-phenyl, 20 C(O - (CH2)n-thienyl,
AO-(CR2)n-pyridyl, C(O-(CH}n-furyl, where n can be 40ecemben@00 whi ch
phenyl) thienyl, pyridyl, furyl in each case can be substituted up to two
times by C, F, CN, CF3 (C~-Cg) - al kyl, Q—L O (C~-Cg) -al kyl;

C(O-(C--Cg)al kyl, C3-Cg) - cycl oa kyI 25 R3 is (C4- CG) al kyl, F, CN,
N3, O (C~-Cg)-al kyI g e)aﬂcéeafk 19 6 @nd. theophgidy radicalosai g |

CH2- COOH, CH2- CONH2, Cbﬂbﬁ[ﬂ)ﬂd@l-dgj tdChide WSWFZ Cl( BHXDH; lﬂFQ,nwoz CN,

CH2) nt hi |, (CH2 ¢ dyl . 5 30 and
i(n vvzlinchI Sﬂgnyl,( thi)gme?e yr® W%ﬂ@w Céacﬁrﬁggecg\gﬂzbe C?Pa'é‘l"gt ut egnup
to two tines by O, F) SGQNFEEH Cé)EalkﬂBWaN{t(»ﬂrC@-alkﬂlz( OHLNHA4CHC6)-

C2- | |, (C2- | O O NH2,
(C(O) e éqé%) N( (CHg) gg)kégﬁo @3306%'%? | sil (&S ik hehlfD) biphefyi)

(Cg- Cg) - cycl oal kyl , Dhehgnyl, Nme;ntcrﬂrbb@ﬂ (@HQ‘) ac Zynaphiyl, 2-,

(CHR)n-furyl, where “ Qa'brbﬁ gridi 25 ofWfurn Z)W%rcb- BF%ﬂbﬁ'len MWRENM they! i dyl)
furyl in each case Canp&'})ﬂ E to two times

b
by C, F, CN) CF3, (C~ P"Slg%%hwgﬁwfgb r@nv OR h'PE{/)'(@Q%:gj)-al kyl)
(C3-Qg) - cycl oal kyl , (Ceagincaberph)bd SuBstitotedhomanyd 3 ﬁrﬁéﬁ)by ByCI ast, .1,

CH2) n- f , where n n e pyridyl)
1£uryl) |nufeach case canq‘g sut?'sth??%l'teprl 6(%':3’ tWO@Ié QE CF3,
(C--C3)-alkyl) OH O md)lHé@sz)-aﬂwl,oN((m -GevrlkA)2, 0 KéiTlsf@Qﬁ)

- CH2- CH2-, - CH2- C(CHg) @OO} NH}F CHZ CHZ CHZ CHZ group or 15
O Yis a direct bond, H5) ,

CH(C3H7); 20 Rl and m13%ﬁ@¥@hééﬁtwbe@rth6nf@869!8tmcw ewubﬁtm@d i, 1,
NO2, CN, COOH, COQ(C-- @@ 1qakkgt 3-positon byGabliyCor Kenzyal kyl ,

0 (Co00) iyl 6 Crp BB Wher Shaga Eﬁaéa}v SRS,

al kyl radicals 25 one drondipesition bylmethyberdegnzyk) can be repl aced by
fluorine, or one hydrogen can be replaced by OH OC(O CHS, OCHZ Ph, NHZ or

g(O ( CHZ)ZE.h|)oﬁeﬁ§l (Csogg%sdg @T)'CQ) E(‘fq_'%éé’?%)@é‘?gl &&éﬁ)ﬂcg%e e@*a%n can be =
0 - 6 and the phenyl r&demyl (@iH2)apysidplst i(Clide-furpl, tGD(OM(Cﬂ-IzI)f&phéryylF cl)
SCNH( 012 - al kY1 50 ?&Cﬁ’e}s@"ﬁ% FIOH R Inp il GGl udt> T
N( (C~-Cg) - al kyl )2, NH( @hecn-carybe plAenylandbinpiieialiphenyl, thlenyl pyridyl,
furyl in each case can be substituted up to two times by ClI, F,
CN, CF3, (C1-C3)alkyl, OH, O-(C1-Cg)-alkyl; C(O)-(C1-Cs)-
alkyl, C(O)-(C3-Cg)-cycloalkyl;
25
R3 is (C4-Cg)-alkyl, F, CN, N3, O-(C1-Cg)-alkyl, CH2-COO(C1-Cg
alkyl), CH2-COO(C3-Cg cycloalkyl), CH2-COOH, CH2-CONH2,
CH2-CONHCHg, CH2-CON(CH3)2, (CH2)n-phenyl, (CH2)n-
thienyl, (CH2)n-pyridyl, (CH2)n-furyl, where n can be =0 - §
30 and in which phenyl, thienyl, pyridyl, furyl in each case can be
substituted up to two times by Cl, F, CN, CF3, (C1-C3)-alkyl,
OH, O-(C1-Cg)-alkyl; (Co-Cg)-alkynyl, (C2-Cg)-alkenyl,
C(O)OCH3, C(O)OCH2CH3, C(O)OH, C(O)NH2, C(O)NHCHg3,
C(O)N(CH3s)2, OC(O)CHa3;
35
R4 is (C1-Cg)-alkyl, (C3-Cg)-cycloalkyl, (CH2)n-phenyl, (CH2)n-
thienyl, (CH2)n-pyridyl, (CH2)n-furyl, where n can be =0 - 5
and in which phenyl, thienyl, pyridyl, furyl in each case can be



35 O (CH2) ~- phenyl, where n can be = 0 - 6, 1- or 2-naphthyl) 2-, 3- or
4-pyridyl, 2- or 3-furanyl or 2- or 3-thienyl) where the phenyl, biphenyl,
napht hyl , pyridyl, furanyl or thienyl rings in each case _can be sugstltuted

one to 3 times by F, C, Br, |, 10 Decenber 2002 6 OH10&esembes 2002,
OCF3, O (Cj-Cg)-alkyl) {Ct- Cg) al kyl, NH2, NH(C~-Cg)-al kyl,
N((C~- Cg) - al kyl )2, S02- CHS, CD (G- Cg) - a kyI) CONH2:

1,2,3-triazol -5-yl mher e rln b 5 the 1-
2- or 3- p05|t|onyb§/ met> FEtUFe“Io §9I ?g%a& Icw'\/\ﬁg w('hg?’ @“‘Wazole )
ring can be substi t ut edinOt(Bq-Qg)- adkyl2 position by met hyl or benzyl; R2 is
(C~-Cg)-al kyl) (Cg-Cg)-cycloal kyl, C2-Cg al kenyl, C2-Cg 10 aI kynyl ,
(CH2) n- phenyl (CHZ)n thi enyl) {CHZ)n pyridyl, (CHZ n fury
g((ggg%gg n-? n?/l s oq) (Cm-Qe)ralkyh 4Bt Ce)atydioaliah) Uy)n-ld‘}&ﬂyl (CH2)n- |

- uryl, ek c =t Ri

g-fury tifiefiyl 40H ge iyt t@wgpgtfu@ \w.é‘re R&AMe 6 =i

pyridyl, furyl in each cas E two ti1nes
CN, CF3, (C~--C3)-al kyl andin whighcphamyl dijeny.igyridy {t@ylm@aobgqasaman be
8((0)C (gBQ) Cgl) kc?/cl oal kylsub&utedl tp té @vo%e%w& Fggm\crw?ck- 3)-alk c¥|

D al ky cycl oal kyl)
CH2CONH2) CH2- CO\IHCHSC%%%W%%VI (CH2) n- phenyl, 20 (CH2)n- th| enyI
(CH2) n-pyridyl, (CH2)n-furyl, where n can be = 0 - 5 and in which phenyl)

t hi enyl rlgyl furyl in each case can be substituted up to two tinmes by
c, F, (C~-C3) al kxl , C~- Cg) - al kyl ; (C2- Caial kynyl ,
{C2- C6) - al ken%ﬂ)af@(@o@@t CideoEH2-

(O N(CH3) 2) OC( O CH; o_R4CH? Cﬁ%&ﬁc&)@ﬁbkghup(@ Cg) - cycl oal kyl,

(CH2) n- phenyl , (CH2)nt hi eny 2)n-pyrrdyl, (CH2)n-furyl, where n can be
= 0 - 5 and in which phenyl, thlenyl pyridyl, furyl in each case can be 30
substituted uprto two tinmes by C; F, CN, CF3, (C~-C3)-al kyl, OH,

O=(C~- CG~1’% kyb; R5 is (C--Cg)-al kyl, (C3-Cg)-cycloalkyl, (CH2)n-phenyl,
(CH2) nt hi enyl [’ (CH2) ~- yr| dyl, (CH2)n-furyl) where n can be = 0 - 5 35 and
in which phenYi, thi en‘ﬁla Wlb@?ﬂ; zyar ¥GHz&e-case can be substituted up
totwo tinmes by G, F, CN, CFg, (C--Cg)-alkyl) OH O (C--Cg)-al kyl; or 10

Decenber 2002, is CHp, CH(CH3), CH(C2Hs), CH(C3H?7);

20 R1andR1' independently of one another are
H, F, Cl, Br, I, NO2, CN, COOH, COO(C1-Cg)-alkyl, CONHa,
CONH(C1-Cg)-alkyl, CONI[(C1-Cg)-alkyl]2, (C1-Cg)-alkyl,
(C2-Cp)-alkenyl, (C2-Cg)-alkynyl, O-(C1-Cg)-alkyl, O-CH2-CF3,
O-CH2-CF2-CF3, O-(C4-Cg)-alkyl, where in the alkyl radicals
25 one or more, or all hydrogen(s) can be replaced by fluorine, or
one hydrogen can be replaced by OH, OC(O)CH3, O-CH2-Ph,
NH2 or N(COOCH2Ph)y;
S-(C1-Cg)-alkyl, S-(CH2)p-phenyl, SO-(C1-Cg)-alkyl,
SO-(CH2)p-phenyl, S02-(C1-Cg)-alkyl, SO2-(CH2)n-phenyl,
30 where n can be = 0 - 6 and the phenyl radical can be
" substituted up to two times by F, Cl, Br, OH, CF3, NO2, CN,
OCF3, O-(C1-Cg)alkyl, (C1-Cg)-alkyl, NH2; SO2-NH>,
SO2NH(C1-Ceg)-alkyl, SO2N[(C1-Cg)-alkyl]2, NH2, NH~(C1-Cg)-
alkyl, N((C4-Cg)-alkyl), NH(C{-C7)-acyl, phenyl, biphenyl,
35 O-(CH2)n-phenyl, where n can be = 0 - 6, 1- or 2-naphthyl, 2-,
3- or 4-pyridyl, 2- or 3-furanyl or 2- or 3-thienyl, where the
phenyl, biphenyl, naphthyl, pyridyl, furanyl or thienyl rings in
each case can be substituted one to 3 times by F, Cl, Br, 1,



7 R4 and R5 together forma -CH2-CH2-, -CH2-C(CH3)2-, -CH2-CH2-CH2-, or

- CH2- CH2- CH2- CH2- group; 5 or D) Yis a direct bond, -CH2- or -CH2-CH2-; X
is CH(phenyl), where the phenyl radical can be substituted by 10 F) Cl, Br
or I, O S, SO S02 or NNRy; Rl and Rl' independent|y ofl0PRcempanon2are H,
F, C, Br, I, NO2, CN, COCH, COO(C~ Cg) -al kyl ) CONH2, 15 CONH( C~- (Cg) - al kyl ,
CON[ (C~-Cg)-al kyl]2, (C-Cg)-al kyl) (C2-§g}-al kenyl) (C2-Cg)-al kynyl,

O (C~- -al kyl, O CH2-CF3 CrEZ- CE ere in the
al (kyl rcgéli cal>s/ one or r?gjr’: brg, CEB? féﬂi’ 6%%'?& @C@C@ééaﬁ%% g&&eiﬁ'kyll' uori ne,
KIE one géﬂ; ggeg ((::én léSNI-@IM::léﬁrlﬁ;s)@%kyl CN((Q@F&);?%) eélglgiézsgg)CIlgklﬂrQOblr

COCCH ;S (C~- X en ~- -a :
SO (CH2) ~- phenyl, S02- Pgbﬁ:g Cé ﬂﬂ@g )2/) ~-phenyl, where % can be = 0
- 6 and the phenyl radil¢8- tm@zol@eylswbete thet trigzole fing can bei subsstibytedin C1, Br,

SOONH( G-~ CB) " al ky1 2558%3? L SR R

N( (C~- Cg) - al kyI)2) NH( tet y‘1V efﬁﬁeﬁﬁﬁtfam%ﬁeaﬂan@ﬁmu diiedye , where
n can be = 0 - 6, 1- on- 8r2§jd@tti¢y\|by|ﬂe)hy30r@énz§d pyridyl, 2- or 3-furanyl or
2- or 3-thienyl, where the phenyl, bi phenyl) naphthyl pyridyl, furanyl

or thienyl r|%§s in each case can be substituted one to 3 tines by F, a,

Br,( 1) 0;4 |CE| NO(Z( Cie (&@eﬁﬂkxlc4%§s)%y§waIMCff§p Jameywl QeCs
NH( C1- CB) 1@l kyl , N 0131@%%%3 ) F-pHepgt (CHOS-hitarfyl) (
St ST 0B g N

rée
2- or 3-position by ne?
ring can be substitut eéyndyltO(ao (CHi)nZumsmﬁdr@méahlﬁ@EWl s@ndagwieh 10

Decenber 2002 8 R2 | oal k |,
(GCE) nt hi enyl (CHZI)?I {)Pf‘ﬁ Ff)cgsmif Yi‘u’%ﬁ'%yc Ao f}/bﬁéﬁ‘r&g“teé) i
g(e O)_-(() cH2) nahgl ?Ryb\%l CC(l@)tO(t@HZ)meSpWICNVF O, G F 1, @8O3 Falkyl Or'gh@t(ggg rclatr:]age
substi tutgd up to two tﬁlsyrléﬁ&g (Q)Qbﬁpd%ﬁ %ﬁw(@*é&éﬂ’é‘%ﬁa@
?C(Cég)c;g)lﬁl Ikyl F)C(C% Eﬂfy} %)al k;éLM;(%N(CS Cg() cycl oal kéIHéLéO R3 is H,
~ al Kyl'R3 H N&HB-(CQ =4yl 2 Q0(C
CHz2- C3- | oal k 2,
(G nshemy?, 6135t g é%q%&%wde SO OBIE FN 2,
= 0 - 5 and in which pldONH), tCHeOONHBHE dyH)- GQNWHg)Q gatp)gphendlp can be
bstitut tot | -
sc‘;J(Sc~I c;)ﬂgu AR Wocggd):ﬂgfkyn 91(?@3)%&”%3?'{2%’@’%%%)% iR,
C(O OH, C(O) NH2, C( O NBGH ar@(mwbchm@nymm@ﬂ-@yﬂ Ryl i Q@h cage al kyl ,
(C3- Cg) - cycl oal kyl , (%A@elﬁﬁ%@ﬂduted@ﬁ’a R&cﬁ‘tn%ﬁé'by c(leHZ)::fNrUF qeh-ca)-

(2) = furyl where 0 SR bt S gt e e &eﬁa%' 'Pé&'gdy'
(C-C3)-alkyl, OH, O ( COyprHal K(O)OCHBH3; S(OWHC@(OWWJ C(O)NHCHj,
(SorDi gl v (pomeieny oSyt o) (G -y,
fury) in each case can be substituted up to two times by Cl, F, CN, CF3,
(C-C3)-al kylrg is (C1-Cg)-alkyl, (C3-Cg)-cycloalkyl, (CH2)n-phenyl, (CH2)n-

thienyl, (CH2)n-pyridyl, (CH2)n-furyl, where n can be =0 - 5

and in which phenyl, thienyl, pyridyl, furyl in each case can be

30 substituted up to two times by Ci, F, CN, CF3, (C1-C3)-alkyl,
OH, O-(C1-Cg)-alkyl;

RS is (C1-Ceg)-alkyl, (C3-Cg)-cycloalkyl, (CH2)n-phenyl, (CH2)n-
thienyl, (CH2)n-pyridyl, (CH2)n-furyl, where n can be = 0 - 5
35 and in which phenyl, thienyl, pyridyl, furyl in each case can be
substituted up to two times by Cl, F, CN, CF3, (C1-Cg3)-alkyl,
OH, O-(C1-Ce)-alkyl;
or



30 OH, O (C~-Cg)-alkyl; or R4 and R5 together forma -CH2- CH2-)

-CH2- C(CH3) 2-) -CH2- CH2-CH2-, or -CH2-CH2- CH2- CH2- group; 35 R6 i's

S02- (CgH4- 4- CH3) or 9 E) Yis a direct bond, -CH2- or -CHZ- X Xis
CH2, CH(CHB)) CH(C2H5), CH(C3H7): Rl is H, F) O, Br, @e&emteﬁsi
O(C-Cg)-alkyl; RI" is H F, C) Br, 1) NO2; 10 R2 is H R3 is H,
(C~--C3)-al kyl; 10 Decenber 2002 R4 is phenyl, where the phenyl radical can
be substituted up to 15 two tinmes by F, C, Br, 1) (C--Cg)-alkyl,
(C3-Cg)-cycloal kyl) O (C~--C3)-al kyl, CFg, OCF3 O CH2- phenyl COO—I
CEO(C[—- C6Z:I al lRﬁIandCB@(b (IB%@Q)EF éorom aaCHd—CH@GJ\JIG:Hzt B&H@)ﬁﬂh@iﬂF CF)HM;@B HQ—I,the
phenyl radical can be wo tines by F, r :
(C~-Cg) - al kyl , (C3-Cg) %énga “r""?”‘%f%% 6% 'al kyl , CF3, OCF3,

O CH2- phenyl, COOH, COQ(C~-Cg)-al kyl, COQ C3-Cg) - cycloal kyl) CONH2; and
their physgol ggically tolerable salts and physiologically functi onal 25
derivatives. Preferred conpounds of the fornula | are those in which A) 30
Y is a direct Daond) -CH2; X is CH2, CH(CH3)) CH(C2H~), CH(C3H7);

Y is a direct bond, -CH2- or -CH2-CH>-;
X is CH(phenyl), where the phenyl radical can be substituted by
10 F,Cl, Brorl,

0, S, SO, SO2 or N-Re;

R1 and R1' independently of one another are

H, F, CI, Br, |, NO2, CN, COOH, COO(C1-Cg)-alkyl, CONHa,

15 CONH(C1-Cg)-alkyl, CON[(C1-Cg)-alkyl]2, (C1-Cg)-alkyl,
(Ca-Cg)-alkenyl, (C2-Cg)-alkynyl, O-(C1-Cg)-alkyl, O-CH2-CF3,
0-CH2-CF2-CF3, O-(C4-Cg)-alkyl, where in the alkyl radicals
one or more, or all hydrogen(s) can be replaced by fluorine, or
one hydrogen can be replaced by OH, OC(O)CH3z, O-CH2-Ph,

20 NH2 or N(COOCH2Ph)2;
S-(C1-Cg)-alkyl, S-(CHa)n-phenyl, SO-(C1-Cg)-alkyl,
SO-(CH2)p-phenyl, SO02-(C4-Cg)-alkyl, SO2-(CH2)n-phenyl,
where n can be = 0 - 6 and the phenyl radical can be
substituted up to two times by F, Cl, Br, OH, CF3, NO2, CN,

25 OCF3, O-(C4-Cg)alkyl, (Cq-Cg)-alkyl, NH2; SO2-NH2,
SO2NH(C1-Cg)-alkyl, SO2N[(C1-Cg)-alkyl]2, NH2, NH-(C1-Cg)-
alkyl, N((C1-Cg)-alkyl)2, NH(C4-C7)-acyl, phenyl, biphenyl,
O-(CH2)n-phenyl, where n can be = 0 - 6, 1- or 2-naphthyl, 2-,
3- or 4-pyridyl, 2- or 3-furanyl or 2- or 3-thienyl, where the

30 phenyl, biphenyl, naphthyl, pyridyl, furanyl or thienyl rings in
each case can be substituted one to 3 times by F, Cl, Br, |,
OH, CF3, NO2, CN, OCF3, 0O-(C1-Cg)-alkyl, (C1-Cg)-alkyl,
NH2, NH(C1-Cg)-alkyl, N((C1-Cg)-alkyl), COOH, COO-
(C1-Cg)-alkyl, CONH2;

35 1,2,3-triazol-5-yl, where the triazole ring can be substituted in
the 1-, 2- or 3-position by methyl or benzyl;
tetrazol-5-yl, where the tetrazole ring can be substituted in the
1- or 2-position by methyl or benzyl;



35 Rl is CN) COOH) COQ(C~-Cg)-al kyl, CONH2, CONH(C--Cg)al kyl,

CON[ (C~-Cg) - al kyl ]2, (C2-Cg)-alkyl, (C2-Cg)-alkenyl, (C2-Cg)-alkynyl)

O CH2-CF3) O CH2-CF2-CF3, O ((Cg. - Cg)al kyl) where in the al kyl radicals one
or nmore, or all hydrogen(s) can be replaced by fluorinel08ecemben2gen
can 10 Decenber 2002 10 be replaced by OH OC(O CH3, O CH2-Ph, NH2 or

N( COOCH2Ph) 2; S-(C~-Cg) -al kyl, 1 S—(CHZ)g-phenyI , SO (C~-C) - al kyI ,

SO (CH2) n- phenyl ) where the phenyl radical can be 5 substituted up to two
times by F) C, Br, OH CF3, NO02, CN, OCF3, O (C~-(Cg)- aIkyI (C~-Cg) - al kyl ;

NH- ( C~- Cg) - al gyl , N((C*gﬁgzc?-UgyJa) 1, N‘:‘;‘((%) doéﬁ@W' bnyl (CHz)n~

O (CH2 h [ wh
o () namenyT) wner e it

napht hyl) pyridyl, fur @q@? -(CH2 HJIWWI ro( aﬁ)@pym)aas@a)e(@k% furst i t ut ed
one to 3 tJ rresbyF Cl

(C~- Cg) - al NH2, NH f‘i:é‘)cén S; Ony ?@ﬂ ) W %ﬁ'jszc’g/] d%@,qw oyridy,

bCOC} ( g~- Q) - aljkyl ) lgC]\lH?yl i, é)ach-ttaseaaaui bé& sybstitutedr wp tdhtwd timas dyeCly Fng can
e substituted in t c n 7

tetrazol -5-yl) where the tef?a}ol ﬁ c?rrpbce)b(?dgg%ﬁ%ﬂkw CP(?ﬁr(éﬁeCQ or
2-posi tion by nethyl oRkyb&A@ )(CRiCG)rCyC allgy Br, |, CH3, CF3,

O (C~-C3)-al kyl, S02-NH2, 20 SOZNH( C~- CB) - aI kyI SOZN[(C~ Cg) - al kyl ]2 or

o il oy ) chlg ok FRRHE N b RGECRLE B ERRAB L,

be =0 - 3 and in whi cﬁ)52&llqﬂl)en§lH2-G®Oe®3f-lCe yclodilyl), f(DHy-IC(D(DHeaCHzcase can
Q) alkyl: B3 (s &‘g*ﬁ%’%@ SNHCHa CRCONER) (Haftohef

CH2- COQ( C~- Cg 30 al ky! X Héjﬂzth@w mb}l-égrpymisda(mﬁ))vfuwmmm cambeeawz
Gr2- OB, OH2- CON( ) §>e}ng1qazxnﬁngﬁ{w tsgag %3 G Yoy (BRI o8E i dyl)

where n can be = 0 - I n eac case
can be sub3tituted up PB"%%QSH%Q%W@ éfﬁ

8(8) C&:%)mgS eél( 8/'04 (Cat )oal k@ 1»-Cé)@kﬂg)(6§ld¥@l:aﬂk nyc( @;@cblsalken |2002 "
RA is (C--Cg)-al kyl) ( %%ﬁ%@ﬁbﬁmw @O?@ﬁ@ﬁﬁﬁ Bhyl |
(CH2) n-pyridyl, where E(@W(Qﬂs)’z‘ OC(OXCHad i n whi ch phenyl, thienyl,

pyridyl in each case can be substltuted up to two t| mes by C, F, CN, CF3,

(C--C3)-alkyl, OH O (C~-Cg)5 al kyl; is (C~C(l;; L kyl,
(C3- Cg) - 41 oR¥ky!I (cp$2)(ﬁ4&ﬁ:)ra}kyl ((@Bé—“)&itqypw (SR, d(GH2her e n
can be = 0 - 3 and in whesh g)(,Lp ridi, E((I:HZ))n-m'rM ditlerem @aﬁfbecasc@ @n be
Sc'}u?séil tC;; :?kylo to 10 t\gr)\dtu% Which ghenyl tﬁienc‘\l pyndgl ftgr% in ee?ch cas% dan%_e'é
substituted up to two times by Cl, F, CN, CF3, (C1-C3)-alkyl,
OH, O-(C1-Cg)-alkyt;
25
R5 is (C1-Cg)-alkyl, (C3-Cg)-cycloalkyl, (CH2)n-phenyl, (CH2)n-
thienyl, (CH2)n-pyridyl, (CH2)n-furyl, where n can be = 0 - §
and in which phenyl, thienyl, pyridyl, furyt in each case can be
substituted up to two times by Cl, F, CN, CF3, (C1-C3)-alkyl,
30 OH, O-(C4-Cg)-alkyl;
or
R4 and R5 together form a -CH2-CHa-, -CH2-C(CH3)2-, -CH2-CH2-CHa-,
or -CH2-CH2-CH2-CHg2- group;
35

R6 is SO2-(CgH4-4-CH3)

or



or R4 and R5 together forma -CH2-CH2-) -CH2-C(CH3) 2- or -CH2-CH2 15 CH2-
group; or B) Yis a direct bond, -CH2-; 20 X is CH2, CH(CH3), CH(C2H5)
CH(C3H7); Rl and Rl |ndependently of one another are H, F, C, Br, |) CN,
COOH, COQ(C~-Cg)-al kyl, CONH2, 25 CONH(C-~-Cg)-al kyl) coﬂp(@ceag;eranmyl]z
(C~-Cg)-al kyl, (C2-Cg)-al kenyl (C2-C)-al kynyl, O (C~-Cg)-al kyl,

O CH2- CF3, O CH2- CF2- CFg) O(C4- Cg) - al kylg, Wnere in the al kyl radi cal s one
or nore) or all hydrogen(s) can be replaced by fluorine) or one hydrogen
can be replaced by OH OC(O CHg, O CH2-Ph) 30 NH2 or N(COOCH2Ph) 2;
S-(C-=Cg) - al kg)) S-(CH2) n-phenyl, SO (C--Cg)-al kyl, SO (CH2)n-phenyl, where

th h I I t by F, C, Br, OH,
Lhe pheny! adeal can s Bybad O bRl S0 N, 35
E?(Z?I:H( g;) Cgl) kaI ;qz/l Na?ZN[(Cl Cg)-al kylj2, NH (Cl-Cg) ﬁl ky: - .

~- - ﬁi&@bpg en ere n can be =
0 - 6) 1- gr - napht hyc3 (Zq% §H¥ H3P gﬁéﬂspé fu?/anyl or 2- or
3-thienyl, wh&'% the phisdyiF , Qel62-G)-allkyht hyl , pyri dyl,

furanyl or th| enyl ri ngs in each case can be substituted one to 3 tinmes by

F, d, I, %E%é)(§ -al kyl, (C~-Cg)-al kyl, NH2,

NH(C~ Cg) - al k)ﬁ N((C~ , COO (C~-Cg)-al kyl, CONH2; 5

1 2,3-triazol - 5- yl, where the trlazole ring can be substituted in the 1-)
- or 3- pggl by WEtE)Lk or benzyl; tetrazol-5-yl, where the tetrazole
r| ng can suBstit ut ed the 1- or 2-position by nethyl or benzyl; 10 R2
is H (C-Cg)-alkyl) (CH2)~-phenyl, (CH2)~-thienyl, (CH2)~pyridyl)

C(O) (CH2) ~- pipeny! , C(@f(@b?_)gh-)lgmﬁnyl (O - (CH2) ~-pyridyl, where n can
be = 0- 3 and in mhlch phenyl, 'thi‘enyl, pyridyl) furyl in each case can be
substltuted up to two tines by Cl) F, CN) CF3) (C--C3)-al kyl, OH, O(C~15

C?%(?') kyl; R30CF)1C4)(SC§%C4 Cds -phie I kayl, wH‘ereGhb Drddical Gah- l@éls)abstltﬁl&i- -Cg
a , - -

oo CoN Ol 2. (CR) - 0, e Ey‘&«f qs‘goé'i i éﬁ?&f@iﬂ)@%)@ bre n
can be = 0 - 3 and in \%(Gm-(.‘miaﬂwh, t(hﬁ::anyIQlexyrl @-CHzphanyh cLBBORN be

bstituted tot tc y|

(e S Do COPigR Pl CO G on) B S
C(O)OH, C(O) NH2, C{O) NHCH3, 25 C(O)N(CHB)Z) OC(O)CH3; R4 is (C~-Cg)-al kyl,
(Cg- Cg) - cycl of|Kyl , (Che)phenplewﬁere(twa:)r@h | etlidal da@Hes subem‘tut@)ﬂl up Wpere n

can be = 3 and in C i i D~ n be

substi t ut e% up to 30 tmbt%ge& cl ?PlﬁpéN)(Cpél—égs)c%ﬂgl @9 %)I?%‘gg'&fa

O (C~-C6) al kyl; O-(C4-C3a)-alkyl, CF3, OCF3, O-CH»z- phenyl COOH,
COO(C1-Cg)-alkyl, COO(C3-Cg)-cycloalkyl, CONH2;

and their physiologically tolerable salts and physiologically functional
25 derivatives.

Preferred compounds of the formula | are those in which

A)
30
Y is a direct bond, -CH2;
X is CHa, CH(CH3), CH(C2Hs), CH(CaH7);
35 R1 is CN, COOH, COO(C4-Cg)-alkyl, CONH2, CONH(C1-Cg)-

alkyl, CON[(C1-Cg)-alkyl]2, (C2-Cg)-alkyl, (C2-Cg)-alkenyl,
(C2-Cg)-alkynyl, O-CH2-CF3, O-CH2-CF2-CF3, O-(C4-Cg)-
alkkyl, where in the alkyl radicals one or more, or all
hydrogen(s) can be replaced by fluorine, or one hydrogen can




R5 is (C~-Cg)-al kyl, (C3-Cg)-cycloal kyl) (CH2)n-phenyl, (CH2)nthienyl,
(CH2) ~-pyridyl) where n can be = 0 - 3 and in which 35 phenyl th| enyl ,
pyridyl in each case can be substituted up to two tines B CN CF3
(C~C3)-alkyl, OH) O (Cl-Cg)alkyl: 10 December 2002 13 cm'bsﬁao%
together forma -CH2- CH2-) -CH2- (CH3)2- or - CH2- CH2CH2- group; 5 or C) Y
is a direct bond, or -CH2-; X is CHZ, CH(OCHg), CH(C2H5) CH(C3H7) 10 R
and Rl |ndependently of one_ anat her are Ccl, Br)

COO( C~- Cg) - al kyl, CONHPe CeRIgaed- c@) yloc@sz:l -aﬂw ]'\tHz or
(C~-Cg)-al kyl,, (C2- Cg) NOTOEHpPhiZ? ) al kynyl, O (Cl-Cg)-al kyl,
O CH2- CF3, 15 O CH2-CF I di cal
one or nore, or all é%&ﬁ@%ﬁ(&ﬁn be r@x?aﬁé’gnﬁ{ﬂef: 30&&2@'§%$'ﬁ%§|'| e
gy?gggg)calnkble rgpl(gae&DWHgfL -piETyD) OMBereO- Cid2- BhenWHZadrcaNE @@@CI-BZ) @P\)eﬁ; .
where n ca% bg = 0 - G%Lﬂappﬁe@'%t@% Stﬁldesgg%%adﬁhyge, églb%?%( @& 8B‘pto %/vvo
times by F, C, Br) OHOGFR, QEi- Qz}almFs(CﬂDe)Ealkﬂg) aNkly(C1-C6)-alky) - al ky! ;
T e M EAME M S G, o
be = 0 - 4, 1- or 2-na 9In can be &= 0o, kR 'G?P 2L2o.r GO'TGITFHHSM ér 2- or
3-thienyl, where the pkerofurafiy p&tbylor Mﬁubd ,wrféaéathélpmn;ll hg@f%h i ngs ln
o (s Gy 3%9.“”“5&%0”6&#!%"@9('@' @g%/nyi}'rew jn soRcpes veg)b%u )
COOH, COO- (C~-Cg) - al kylsubm ong &y 3-timesabylF, Lyl |, C%Ihe@Ea,t IeNt ©Ckzol e ring
Cetrasol 5oyl , where t 1A EOLE Vﬁrrﬁﬁ’qg‘%@té@% 5 B“I’EZ. Pﬁ'te GroeEy.
2-position by nethyl oMN{ferr&g -a 332@0%&' @@Nﬂﬂ.al kenyl)
azd@<a;g§vgheaﬁf>aﬁ@;%ﬂ% e e
=0 - 3 0 Decenber _ or 3-posi onby ehyo nz !

tetrazol-5-yl, where the tetrazole ring can be substituted in the

1- or 2-position by methyl or benzyl;

= is H, F, Cl, Br, I, CHa, CF3, O-(C1-Ca)-alkyl, SO2-NH>,
20 SO2NH(C1-Cg)-alkyl, SO2N[(C1-Cg)-alkyl]2 or R1;

R2 is H, (C1-Cg)-alkyl, (CH2)n-phenyl, (CH2)n-thienyl, (CH2)n-
pyridyl, C(O)-(CH2)n-phenyl, C(O)-(CH2)n-thienyl,
C(O)-(CH2)n-pyridyl, where n can be = 0 - 3 and in which

25 phenyl, thienyl, pyridyl, furyl in each case can be substituted
up to two times by Cl, F, CN, CF3, (C1-C3)-alkyl, OH, O-
(C1-Cg)-alkyl;

R3 is H, (C4-Cg)-alkyl, F, CN, O-(C1-Cg)-alkyl, CH2-COO(C1-C¢
30 alkyt), CHz-COO(Cg-Cg cycloalkyl), CH2-COOH, CH2-CONHa,
' CH2-CONHCHg, CH2-CON(CH3)2, (CH2)n-phenyl, (CH2)n-
thienyl, (CH2)n-pyridyl, where n can be = 0 - 3 and in which
phenyl, thienyl, pyridyl in each case can be substituted up to
two times by Cl, F, CN, CF3, (C1-C3)-alkyl, OH, O-(C1-Cé¢)-
35 alkyl; (C2-Cg)-alkynyl, (C2-Cg)-alkenyl, C(O)OCHg3,
C(O)OCH2CHg, C(O)OH, C(O)NHa, C(O)N(CH3)2,

OC(O)CHg;



14 and in which phenyl, thienyl) pyridyl) furyl in each case can be
substituted up to two tinmes by CI, F, CN) CFg, (C~ C3 ~al kyl, OH,
O(C—-Cg)-alkyl; 5 R3is H (C--Cg)-alkyl, F, CN, C~-C§B al kyl ,
CH2- COQ( C~- 06 al kyl ), CH2- 0O Cg-Cg cycl oal kyl ), cHe- codf)Desambenpp2
CH2- CONHCHS3, CHZ CON(CH3) 2, (CH2) n-phenyl, (CH2)nthienyl, (CHZ)n-pyridyl,
where n can be 0 - 3 and in which phenly‘l th| enyl, pyri dyI in each case
can be substltuted up to 10 two times b CI F, CN) CF3, (C~-C3)-alkyl, OH)
8({)c~- Cg)C?I ;<yR4 (g(z )Cg)ls dQay@gralkylcL e)anwcm}kyl @?)alﬁmmnyt( (o) CH3,

O O) NH2 ON 2(C -
(C3-Cg) - cycl oal kyl , C&@)ﬁa% qa“ @2% thlchﬂytf‘é3 ¢ bn% "r‘lwy'FlI‘_ wher e
n can be = 0 - 3 and HP*\QHV'@N“QNG!nPY”d)ﬂHﬂ@ﬁ?h ca§9rqa@ylpe |SH dcégdocan be
substituted up to two ttivgetiméy byl Cl, i, CN, @S(CQ@S)@QwaU{ryIQéH 7-Cg)-
O (C-Cg)alkyl; 20 RS i QC~- Cg) - al kyI (C3- )-cycloal kyl 2)n phenyl
(CH2) nt hi enyl, {CH2)n- ﬁ/‘fy'dyl where n can be 0 - 3 and in which phenyl,
t hi enyl , pyrldyl in each case can be substltuted up to two tinmes by C, F,

CN, CFg, (C~- | Kyl - lAcm| f
oo B (o) i G Rl JE e ovobansh TBRpHEN RIR | o7 ®
bond, or -CH2-; X is Otblﬁﬁﬁlnf(@b",‘z)nwwm thé?fSHéﬁ?n headi @ al3 aad "béNthh

SUbSt' tuted by 35 F, Clnah IB'ihle@l rid¥Pin §93hQ§asb“d§§ b&buBSuRY u

5T ST e 1 G e o e G

(Cl Cg) al kyl, (C2-Cg) atitykenyl , (C2-Cg)-al kynyl, O (C~-Cg)-alkyl,

O CH2- CF3, O CH2- CF2- CFgq, 0(04 Cg) - al kyl where in the al kyl radicals 5
one or nore, al | hydrogen(s) can be repl aced by fluorine, or one
hydrogen can be replaced by OH OC(O CH3, O CH2-Ph, NH2 or N(COOCH2Ph) 2;

S-(CL-Cg) - al Em ar%R@"%g‘etHBneWt‘rﬁ a'SQ&H Ho )-@de (CHIR- bFHeHy-eheny! )

where n c? d the phenyl i cal "can be substituted up to
t wo tlmss% F, Cl BrC gredy  N02, CN, OCF3 O (C1- Cg) - al kyl,

(Cl- ) - al kyI S02- NH2, SO02NH( C1- Cg)-al kyl) SO02N (C~-Cqg) - al kyIj2) NH2,
NH ( C1- Cg) - al k?/l N((Cl- Cg) -al kyl)2, NH(C1-C7)-acyl, phenyl,

O (CH2) n- phen where n can be = 0 - 6, 1- or 2-naphthyl, 2-, 15 3- or
4-pyridyl, 2- Byr 3-furanyl or 2- or 3-thienyl, where the phenyl, naphthyl,
pyridyl) fur awl or th|seglmreét|mg igHgach case can be substitut ed one to 3
ti mes by 5& , OCF O (C--Cg)-alkyl, (C--Cg)-alkyl) NH2,
NH( C~- Cg) IkyI N((C~-Cg) aI kyI)2 COC]—I COO (C~-Cg) - al kyl, CONH2; 20
1,2,3-triazol X5-yl, whizr@HpheH{CHgliz GH{CpHpY GH(IC;#b-b)substl tuted in the 1-)
2- or 3-position by met hyl or benzyl; tetrazol-5-yl, where the tetrazole
ring can be substituted in the 1- or 2-position by nethyl or benzyl; 25 R2

is H (Cl-Cg)Rdiand R1( arspendratiy of oneGragther aieeny| , ( CH2) npyri dyl )
A O - (CH2) n-phenyl ,  C(@,- €CHE), nBt,hi,emN,, CAHOH; (@6@(&1m¢§)t4lwh QORHR, N can

08 S B 10 OB el b BN S, .t I RER SR ©
O (Cl-Cg) -al kyl; R3 is (Ep- Q@Hl@\)’* f(Cb‘}GG) -afiyrgh, O (- Cig) @Ry, dD@Hz-CFs.
5% o SRR S DRl i 43 oSk
onhe or more, or all hydrogen s) can be replaced by fluorine, or
one hydrogen can be replaced by OH, OC(O)CH3, O-CH2-Ph,
30 NH2 or N(COOCH2Ph)2;
~ §-(C1-Cg)-alkyl, S-(CH2)n-phenyl, SO-(C1-Ceg)-alkyl,
SO-(CHa)n-phenyl, where the phenyl radical can be
substituted up to two times by F, Cl, Br, OH, CF3, NO2, CN,
OCF3, 0O-(C1-Cg)-alkyl, (C1-Ceg)-alkyl; SO2-NH2,
35 SO2NH(C1-Cg)-alkyl, SO2N[(C1-Cg)-alkyl]2, NH-(C1-Cg)-
alkyl, N((C1-Cg)-alkyl)2, NH(C1-C7)-acyl, phenyl, O-(CH2)p-
phenyl, where n can be = 0 - 6, 1- or 2-naphthyl, 2-, 3- or 4-
pyridyl, 2- or 3-furanyl or 2- or 3-thienyl, where the phenyl,



35 thienyl, (CH2)n-pyridyl, where n can be = 0 - 3 and in which phenyl)
thienyl, pyridyl in each case can be substituted up to two tines by C, F,
CN, CF3, (C~-C3)-alkyl, OH O (C-Cg)al kyl; (C2- Cg) aIk

(C2-Cg)-al kenyl , C(O) OCH3, 10 Decerber 2002 R4 éaiﬂsgcfg'bé(é?%zm
C(OOH C(ONH2, C(ONHCH3) C(O N(CH3)2) OC(O)CHS |s (C--Cg) - al kyl,
(C3-Cg) -cycl oal kyl , (CH2) n- phenyl, (C|—|2)1r2th| enyl , (CHZ) ~-pyridyl, Wnere n

can be = 0 - 3 and in whi hen t hi en I n each case can be
substituted up to two f‘F’Pré@ E ﬁﬁyl) furapy( grdbgnﬁ 5’35% e3rRpese @an be
O (C~-Cg)alkyl; is (C~sﬁg$t+taﬂeki}dne toCBtirgg} by IGiall KOH, CFEHDM-QBEYD
CH2) nt hi enyl CH2) n | r e henyl ,
'Ehi ealyl , py¥| dyl( [ n) eag%{ 'C%éaikeﬁ‘ﬂ% @u%alﬂ'I tulzéygltgm%cpq%l Qﬁgé%p y F,
CN, CF3, (C~-C3)-al kyl alkghyp, @o@v@@aﬂ%y@os) @IKVIR@QMdz R5 t oget her form a
- CH2- CH2- CH2- C( CH3) 2- ; CH3
or 25 E) \?5 Is a gl(recquZO%’én%z?ﬁ?aW tr@%ﬁgme@}@%ﬁ %eﬁ%&é%’ﬂiﬁ :
CH(C3H7): 30 Rl is H, He & 2-gF 3-positiendy mefhyl @IP@JZY@) alkyl; Rl' is H F)
CIh Blr I a R2I is H b35té?&zbst51§) \.(éﬁereciﬂhéﬂr#zdle rlﬁédgﬁ ﬁgugét&uéwﬁf thd he
en radi cal can be i tute r :
?c~ >ég) al kyl, (C3- Cg)ﬁcgié é’Fﬁ&‘?P 6 mefyi 8Pt 2002 17 O (C~C3)-al kyl
CF3, QOCFg, O CH2- phenyl, COOH, COQ(C~- () - al kyI CONH2; R5 is phenyl wher e
t he phen ragpcal can S - I
s ch )_xéilokyl 32(03 o .st+ g@fbe HIGH HBHOR-FhditR [EHER-hien), @R B 1)
yl C(0O)-(CH2)n-phenyl, C(0O)-(CH2)n-thienyl,
C(O)-(CH2)n-pyridyl, where n can be = 0 - 3 and in which
phenyl, thienyl, pyridyl, furyl in each case can be substituted
up to two times by ClI, F, CN, CF3, (C1-C3)-alkyl, OH, O-(C1-
15 Ceg)-alkyl;

R3 is (C4-Ceg)-alkyl, F, CN, N3, O-(C1-Cg)-alkyl, CH2-COO(C1-Cg
alkyl), CH2-COO(C3-Cg cycloalkyl), CH2-COOH, CH2-CONHa,
CH2-CONHCH3, CH2-CON(CH3)2, (CH2)n-phenyl, (CH2)n-
20 thienyl, (CH2)n-pyridyl, where n can be = 0 - 3 and in which
phenyl, thienyl, pyridyl in each case can be substituted up to
two times by Cl, F, CN, CF3, (C1-C3)-alkyl, OH, O-(C1-Cg)-
alkyt; (C2-Cg)-alkynyl, (C2-Cg)-alkenyl, C(O)OCHg,
C(O)OCH2CHg3, C(O)OH, C(O)NHg2, C(O)NHCHg3,
25 C(O)N(CH3)2, OC(O)CH3;

R4 is (C1-Cg)-alkyl, (C3-Cg)-cycloalkyl, (CH2)n-phenyl, (CH2)n-
thienyl, (CH2)n-pyridyl, where n can be = 0 - 3 and in which
phenyl, thienyl, pyridyl in each case can be substituted up to

30 two times by Cl, F, CN, CF3, (C1-Ca)-alkyl, OH, O-(C1-Cg¢)-
alkyl;

R5 is (C1-Cg)-alkyl, (C3-Cg)-cycloalkyl, (CH2)n-phenyl, (CH2)n-

thienyl, (CH2)n-pyridyl, where n can be = 0 - 3 and in which

35 phenyl, thienyl, pyridyl in each case can be substituted up to

two times by Cl, F, CN, CF3, (C-Ca)-alkyl, OH, O-(C¢-Cg)-
alkyl;



O (C~-Cg)-al kyl, CF3, OCF3, O CH2-phenyl, COOH, COQ(C~-Cqg)-alkyl, CONH2;
and their physiologically tolerable salts and physiol ogically functional 10
derivatives. Particularly preferred conpounds of the for are those in
which A) 15 Y is a direct bond; X is CH2, CH(CH3), CH(Cﬂ%ece 3. 20
RlL is CN, COOH, COQ(C~-(Cg)-al kyI, CONH2, CON[(C~-Cg)al kyl]12, (C2- Cg) al kyl ;
(C2-Cg) - al kenyl ; (C2-Cg)-al kynyl; O CH2-£Fg, O CHz2-CF2-CF3,

O (C4-Cg)-al kyl, where in the alkyl radicals one or nore) or all

hydrogen(s) c&h be replaced by fluorine, or one hydrogen can be repl aced by

OH, 25 OC(O Cpgy and QUZ-tB’ thlé'HZfoﬁﬁ N(%@P ) 2CH3=¢ ﬁﬁ-)'c'ﬂ -

S- (CH2) n- phenyl) SO (C )-al k )éjn phléﬁyl@H ere tlrgll'l%)r?eﬁ]zyl

radi cal can be substltLﬁ qipup 0 two times by F, C, Br, OH CF3, NO2, CN)

OCF3, O (C~-(Cg)-al kyl, (C--Cg~al kyl; NH-(C~-Cg)-aIkyI, 30

N((C~- Cg) - gl kyr)z NH( C~-C7) -acyl, phenyl, O (CH2)n-phenyl, where'n can be
- 6, 1% or 2-naphthyl, 2-, 3- or 4-pyridyl, 2or 3-furanyl or 2- or

3 thlenyl whéie the phenyl napht hyl, pyridyl) furanyl or thienyl rings in

each case canybe SubStllgéIUﬁ-gcﬂb}ghd:@ 20H mes by F) C) OH Cr3, CN) OCF3,
O (C-Cg) 35 al kyl, (C--Cg)-alkyl, COCH? COO (C~-Cg) - al kyl, CONHZ;
1,2,3-triazol -5- yI) where the triazole ring can be substltuted inthe 1-)

2- or 3-position by WEISI‘@HzochGHQ)UCH(CzI:Q)[@Hé{Iﬁwn 2002 18 tetrazol -5-yl,
wher e the1 etrazole ring can be substituted in the 1- or 2-position by
met hyl or "benzyl; R1l' is H F, C, CH3, CF3, O (Cl-C3)-al kyl, S02-NH2, 5

SO2NH( C~- Cg) - R 1kand RS0 2Mer@ndeg)ly of ayé hAother Re R2 is H, (C~-Cg)- al kyI
CH2) ~- phenyl , (CH2 0 D
L, (R0 B (e otk e ea)

where n can be =0- 3 and’in

substituted up to two tGRNE GYQBl)'a‘TS" 0\6\{3 Fﬁi aliyllz.a) k(F9-Ce)-alkyl,
O (C~—-Cg)-alkyl; C(O- (€ (f@)all@édw"(c RS6 )-alkyh l(@ Cqms)EéIKWOJ(EH Q3
O (C' - al k | CH2- F

CH(2 COOH, }§2H2 CoNk. 1%%&!@% ) %ﬁ;&%}" e%;tfh %aﬁﬁé(t%?ﬂ"’a's

(CH2) npyridyl, where n onherortreore, Or allhydruzl;eln(s)\danowe reptandd byfluorihd, orn each
Sase can be, substi Lut e %%{9‘?0 q Qgg ;5157 S P DEETC L PRI Vo
20 C(ON(CH3)2, OC(O 2R'21 2al kyI (C3-Cg) - cycl oal kyl ,
(CH2) n- phenyl (CH2) ~pyg. @lybs) ‘Ml?f en sqckefn —néhy: 3 a@d)g bgmk&\lenyl
pyri dyl ggeach case C subst i tnu b 'p 0 L a¥|d r?e heral”
CF3, (C~-€3)-alkyl) O &?'y'z)ar%ﬁy%??'eé@ ky‘l3 pheny
(Cg- Cg) - cycl oal kyl, ( Chidicalpbample, subistiitedd yibi wytwo Vihelsebw Fcal, Be, 6H) - 3
and i n which phenyi Py Wi, REBERS 0487 SRS EHEGHIRR S, 0

’ NHg2, SO2NH(C1-Cg)-atkyl, SO2N[(C1-Cg)-alkyl]2, NH-(C1-Cg)-

alkyl, N((C1-Cg)-alkyl)2, NH(C1-C7)-acyl, phenyl, O-(CH2)n-

25 phenyl, where n can be = 0 - 4, 1- or 2-naphthyl, 2-, 3- or 4-
pyridyl, 2- or 3-furanyl or 2- or 3-thienyl, where the phenyl,
naphthyl, pyridyl, furanyl or thieny! rings in each case can be
substituted one to 3 times by F, CI, |, OH, CF3, CN, OCFgj,
0O-(C1-Cg)-alkyl, (C1-Cg)alkyl, NHz, NH(C1-Cg)-alkyl,

30 N((C1-Ceg)-alkyl)2, COOH, COO-(C1-Cg)-alkyl, CONH2;
1,2,3-triazol-5-yl, where the triazole ring can be substituted in
the 1-, 2- or 3-position by methyl or benzyl;
tetrazol-5-yl, where the tetrazole ring can be substituted in the
1- or 2-position by methyl or benzyl;

35

R2 is (C1-Cg)-alkyl, C2-Cg alkenyl, C2-Cg alkynyl, (CH2)n-phenyl,
(CH2)n-thienyl, (CH2)n-pyridyl, C(O)-(CH2)n-phenyl, C(O)-
(CH2)n-thienyl, C(O)-(CH2)n-pyridyl, where n can be =0 - 3



30 CF3, (C—-C3)-alkyl, O(C--Cg)-alkyl; or R4 and R5 together forma
- CH2- CH2-) -CHZ-C(CH3)2- or -CH2-CH2CH2- group; 35 or e) Y is a direct

bond) - CH2- 10 Decenber 2002 19 X CH2, CH(CH3 H~ gH?
ond) : cenber is ( ), W&C&qe}n%%l%

R1 and R1 |ndependently of one another are 5 H F, C

COQ( C1- Cg~al kyl , CONH2, CON (C1-Cs6)-al kyl]2) (C1- C6) al kyl ,

(C2-C6) - al kenyl , (C2- Cg) al kynyl) O (Cl-Gg -al kyl, O CH2- CF3) O CHz- CF2- CF3,
O (Cg. - Cg~al kyI) where in the alkyl radicals one or nore, or all

hyd rogen(s) can be repl@adda wijc phenylndiernyt, RYﬂéYhMb@eeﬁQt‘msﬁocammepl aced

by OH, OC(O CH3, OCHZsEfbstltNéa té\l&»mﬁ’&bytl B; ON.-CB3,- @ £ih)-alkyl,

S (CH2) n- phenyl ) SO ( 39@28) kdﬁ (CHZ)n phenyl) 'where t he phe K
adi cal can be substit th1:%p) 't| mes by F) CI, OH CF3) OCF3, 15

O(Cl Cg)-al kyl, (Cl-Cg)-al kyl; S02-NH2, SO02NH( C1- Cg) al kyl ,

S02N[ ( C1- kyl 12, N (,ChaCp ~akky! 2y N

O(CI[—|.(2) n- p Zans ,y%ere%ﬁciﬁgﬁ@)%"éx '}’GCNl%C(r% %%‘)a%ﬁwhngggbb@‘

4- pyal fjgllf 2- olr 3-f;1[1aﬂwl) 6H2£CO&(CS—GmCm|gaIkyI)M€d-IpCQ(M-Ib p@HQ%GONhgghE)%I L
ri uran or S

A R e Sl %9"@1”@2) e s e e T

wth NgEIClth) al I|<y|)2 tfmm#éﬁe E?;PI &%%WQW ;Z . :Zibaegtﬂmlvdn? 5. %|
ere the (rlazole ringheaf, MioiOsyrdyie @abl caSE ch b subktitdeBAR) 1d O bY
thyl |: 25 tet | - et

A ST B By R PR ) b, O

Cl- Cg)-al kyl) (CH2 | -alkyvigigl Y1 -Op)-alkdyn OCHa,

_(C(O)-C?iC]ZHg) nypilri(d? ? nwggg%e{é%ﬁﬂgz H?@;}% f zéﬁﬁl n \%’vl"n 2%;%@ Y, pyri dyl

I N eacC case cah pe su u |

(Cl-C3)-al kyl, OH, O (OC(@¢Hal kyl;: C(O) - (Cl-Cg)-al kyl : R3 is

G- OO 3 g eyl ol kw“%%%%ﬁ&%%%%ﬁf&%@yﬁﬁ% o) 2,

(CH2) n- phthyl, {CH2) np '%bgh (ChipdorRyridyls a¥hese n=can bes=ho 3 anduin enyl)

r[)%rl ?%I Igoggcgoc?;g c neub,ﬂ Mw ;5 mJEaéchbg\?ctahr&Ss@Hst@tedﬁj ,
ce er

C(O) OCH3, C( O) OCH2CHB, &@%8&%@ '&'Cfé NM3¥61@$53%}'§8 ‘%)'O)CHS 5

R4 is (C--C6J-alkyl, ( 8kyIg) - cycl oal kyI (CH2) n- phenyl ) (CH2) npyridyl,

where n can be = 0 - 3 and in which phenyl, pyridyl in each case can be
substituted up . to two {ines

st LS B! 8 TBS-Cafalioyl, (Ca-Co)-cyeidaidt (CDnphehyl, (CHa)n-
thienyl, (CH2)n-pyridyl, where n can be = 0 - 3 and in which
phenyl, thienyl, pyridyl in each case can be substituted up to
two times by CI, F, CN, CF3, (C1-C3)-alkyl, OH, O-(C4-Cg)-
alkyl;
25 or

R4 and RS together form a -CH2-CH2-, -CH2-C(CH3)2- or -CH2-CHa-

CH2- group;
30 or
D)
Y is a direct bond, or -CH2-;
X is CH(phenyl), where the phenyl radical can be substituted by

35 F, Clor Br,
0, S, SO, SO or N-R6;

R1 and R1' independently of one another are



10 RS is (C~-Cg)-alkyl, (C3-Cg)-cycloalkyl) (CH2)n-phenyl, (CH2)npyridyl,
where n can be = 0 - 3 and in which phenyl, pyridyl in each case can be
substituted up to tw tinmes by CI, F, CN, CF3, (C--C3)-al kg
O{C~-08)-alkyl; 15 or R4 and R5 toget her forma -CHz- 18- eQW@P@?-B)Z

or -CH2-CH2CH2- group; or 20 C) Y is a direct bond or -CH2-; X is CH2,
CH(CH3), CH(C2H5), CH(C3H7); 25 Rl and . independently of one anot her are
H F, C, Br, I, CN, COOH COQC~-Co6)-alkyl, CONH2, CON (C~-Cg)-alkyl]?2,
(C~-Cg) -al kyl, (C2-Cg) Htl Eengl,, Bf.C2: GHalGYOH,) COQE-Ca)-alayik yYCONBILOH2- CF3,

O CH2- CF2-CF3, O (A- |

a1 30 hydrogen(s) can B2 HLEFCRATY 'fFuor.s@%-%b-a!)'ﬁﬂ'zﬁadf%&m§f§xf’”e) o

T R i ket i
e phen 3, SREARMPRABH in YL .

6 and t he henyl 35 radical” ca a)
Br, g NO2, OCF3,0ng Qranorgy Pr allltsvﬂroqe@iS)@l%ﬁ ksplacegily ﬂm"lne or
SOZNH( C~-Cg) - al kyl ) SOMe(t@dr&gén 8k yk]réplabed BY-0X) lo(@)CAs, OHE F@r))acyl

phenyl) O (CHZ)n- pheny cenber 2002 21 can be =
or 2-naphthyl, 2-, Eﬁ?@ﬁcg{%hgr 3-furanyl or 2- or 3-thienyl,

V\/nerg thebphgnyl , dnaphtS]-Wh -Qey-alkyy| | Lﬂf(@hﬁgl)?-phem)ﬂj enngOz -(@sCepakglch case
can be substituted one i
O (C~-06)-al kyl, (C~ 5 ﬁcf*kiﬁ‘?“%&k ‘)"P\f& ok 3@9“)%%“ EE| 6%‘&@%‘”&1‘ kyl) 2,
COOH, CONQC~-Cg) - al kylradlcel\lelﬂ‘,l be, ﬂJlIstltu’teawl taotwa tlmBlSeb)eFt 14, Br,i @kl e ring
can be substituted in t 1-NO3; @N,3- mtlm(gydgg I, O(Cpe[éﬁmk
tetrazol -5-yl, where t d%-? azghz a9 ted XO 1- or
2-position by nmethyl o (B% % ‘@53 %igzﬁ u%n 20209
eél( Iél) ?& ) ( Crﬁl) gnslhenyl NKI@BZGC;a)IdMnNI((C%CéﬂéIkyWr I*;HW Ofr’o@):yl( %)5“'2 ggeml )
whi ch phenyl, thienyl, %;&%ﬁﬁ; ﬁ%r&ﬁ;}%ﬁag rcéa‘lﬁ 8525%%&3&1&% up to
two tines1by Cl) F, CN,3-@34 yiC2) -axl rangHor @- (aC-3-Gy¢nyl) Miere the

O - (C~-C6) - al kyl
8(42) C(OO( C-- )CgaZOyaI Kyl )%@8%” ;‘%)Pé@h@y*‘rfsﬁr' %%g Q%FQJE%L’%\W
CH2- CONHCH3, ~ CH2- CON( Cieanbe sabgtitute by By Byl OFwkdse GNean be =
0 - 3 and in which phewCF%pmtqcﬂ.yce élkghgmc@@%lmn '\p ;)f—tﬁ)—@lﬂylup to

cHly

two tines by C, F, .
(C2-Cg) - al kynyl , 25 X N0 N(CrB) 2,
OC(O) CH3; 284 is (C--Co)t, z,lskmhzol(@ Ghere Yo tr&ido;d ring CaR )bre- plrtestijted in
(CH2) npyridyl) where ncan_ bforB omt%r?ﬁ&ﬁn{e%%'rﬁgnﬂne”yl pyridyl in

tetrazol-5-yl, where the tetrazole ring can be substituted in the
1- or 2-position by methyl or benzyl;

25 R2 is H, (C1-Cg)-alkyl, (CH2)n-phenyl, (CH2)n-thienyl, (CH2)n-
pyridyl, C(O)-(CH2)n-phenyl, C(0O)-(CH2)n-thienyl,
C(O)~-(CH2)n-pyridyl, where n can be = 0 - 3 and in which
phenyl, thienyl, pyridyl, furyl in each case can be substituted
up to two times by Cl, F, CN, CF3, (C{-C3)-alkyl, OH,

30 O-(C1-Cg)-alkyl;

R3 is H, (C1-Cg)-alkyl, F, CN, O-(C1-Cg)-alkyl, CH2-COO(C1-Csg
alkyl), CH2-COO(C3-Cg cycloalkyl), CH2-COOH, CH2-CONH2,

CH2-CONHCH3, CH2-CON(CH3)2, (CH2)n-phenyl, (CH2)n-

35 thienyl, (CH2)n-pyridyl, where n can be = 0 - 3 and in which
phenyl, thienyl, pyridyl in each case can be substituted up to

two times by Cl, F, CN, CF3, (C1-Cg3)-alkyl, OH, O-(C4-Cg)-

alkyl; (C2-Cg)-alkynvl, (C2-Cg)-alkenyl, C(O)OCHgs,



30 each case can be substituted up to two tinmes by Cl, F, CN, CF3,
(C-C)-alkyl, O(C-Cg)-alkyl; RS is (C--Cg)-alkyl) (C3-Cg)-cycloal kyl,
(CH2) n- phenyl , (CH2)npyridyl) where n can be = 0 - 3 anﬂgéﬂﬁ |ch2&§fnyl)
pyridyl in 35 each case can be substituted up to two ti

CFg, (C--C3)-alkyl, O(C~--Cg)-alkyl; or 10 Decenber 2002 22 R4 and R5
together forma - CH2- CH2-, -CHZ C(CH3)2 or - CH2- CH2CH2- group; or 5D Y
is a direct bond or -CH2-: S CH(phe 6)&83 where t he phené r adi caI can be
substituted by F or C¥ @hQ@"'Z@ 3502 &(OMOHs: RC(@MH®mL | GIRINHQHA: 1y of
one another are H F) COQ( C~-C6) - al kyl , CONH2,
CON((Ct-CB) -al kyl j 2) (@5 %:%GH )ﬁ @N(O%) al kenyl, (C2-C6~ 15 al kynyl ,
O (C~-C6)-al kyl, O CH2-CF3, O CH2-CF2-CF3, O(C4-CG)-aI kyl) where in the

or one. hydr ogon can berracl ity (Eo GBI R ERon (A Lot ne
N( COOGH2PR) 20 20 9 ( oot {cﬁgﬁ"y@?@'&%ﬁ%ﬁ;ﬁ?ﬁ ,S}esﬁi’-zgl@@j“- whigh

SO%- E C{—IZ% gaphenillo, tmephemyl,cﬂmerm %yr(dyl lrﬁeacfdcaSﬁecphde‘.?ubstlﬂjtedlupcmn be
supstitu u

O (C~- C5) - al k5|, (C~- c%"mméybfs%'zkmz €0 ‘%’E@a&g%' @ﬂ SXE+.Co)-

S02N (C~- C6) - al kyl ] 2, yl; 25 N((C~-C6)-al kyl )2, NH(C~- C~) acyl phenyl)

O (CH2) n- phenyl where n can be = 0 - 6) 1- or 2-naphthyl, 2-, 3- or

4-pyri dyl,, 3fran e hen ht hyl ,
oyt Lyl Rurafl or ¢ nirei-GRN (CgancodhiL o BReRY, J{d&ﬁ%neyto 5
times by F) C, I, OH thiEgyl, @b)p@y8dylowhere @6gaBbeat Iyt 3 grid-irCahichl kyl

o i B s A b
methyl or benzyl; tetr Itln;ﬁSyby Ginés CNbGFoe(Gutabeli rigHe £r(GCe)-
substituted in the 35 pr 2-position by nethyl or benzyl; R2 is H,

(C~-C6) -al kyl, (CH2)n- phgnyl (CH2) n-t hienyl, (CH2)npyri dyI ,
d O - { CH2)*h- phenyl , C(O) - (CHZ)n-thi enyl ,
or

R4 and R5 together form a -CH2-CHz-, -CH2-C(CH3)2- or -CH2-CHa-

CHo2- group;
20
R6 is SO2-(CeH4-4-CH3)
or
25 E)
Y is a direct bond or -CHo-;
X is CH2, CH(CH3), CH(C2Hs), CH(C3H7);
30 R1 is H, F, Cl, Br, I, CH3, CF3, O-(C1-C3)-alkyl;
RY isH, F, Cl, Br, |;
R2 is H;
35
R3 is H, (C1-C3)-alkyl;
R4 is phenyl, where the phenyl radical can be substituted up to

two times by F, ClI, Br, |, (C1-Cg)-alkyl, (C3-Cg)-cycloalkyl,



10 Decenber 2002 ' 23 C(O-(CH2)n-pyridyl) where n can be =0 - 3 and in
whi ch phenyl, thienyl, pyridyl, furyl in each case can be substituted up to
two tines by C, F) CN, CF3) (Cl1-C3)-al kyl, OH QCil-0C6)-al kyl:
C(O-(Cl-06)-alkyl: 5 R3 is H) (Cl-Cg)-alkyl, F, CN, o%@%ﬁ'}‘b&r%}ﬁ%

CH2- COQ( C1- Cg al kyl)) CH2-COQ(C3-Cg cycl oal kyl'), CH2- COOH, CH2- CONH2)

CH2- CONHCH3, CH2- CON(CH3) 2, (CH2)n- phenyl (CH2) npyridyl, where n can be =
0 - 3 and in which phenyl, pyridyl in 1 ach case can be substituted up to
two times by O, F, CNO-(8Fsjalkyls) Ciayl OGB3 C10cGHoathiepyl, COOH,

C2- al kynyl O 0) CH, O) NH2, O) NHCH3,
(G2 3 mn) L0 Cedolc BTN 01 SOk, T e
(CH2) n- phenyl, (CH2)npyridyl, where n can be = 0 - 3 and in which phenyl,

E))gl' g') ;ln e?RB OC??E Ci’d“pﬁénﬁ“%bfé !Heeghéﬁyétr@dtc‘épcéh RS siystitited Fup E%\IoaICEBI
( CH2) n- ph yI) (CH2) np ?giﬂ‘g P %ﬁ Bt bicg%)‘ah%’}/aﬂ%ﬁ &3) GC%"B‘HX heny|y
(G ) -alkyl O (ol C"“‘”%’““" e g 5 T oot by Torm & O o

a t ogether forma - - -,
- CH2- C(CHS))ZI- or Cl-lzcg%@{sgybs)r SPE@HSJ]SOZ-(CQEM-A-%) 30 or E) Yis
a direct bond or -CH2-; 35 X'is CH2, CH(CH3), CH(CG2H~), CH(C3H7); Rl is H,

F, 4, G, frC h?@brogléé}ﬂ' toler&QleD%ﬁﬁf’bEﬁv%zﬁg%to?ﬁgg E%I gfn'f néionl C; R2

is H, 5R3|s Hh 'S eny radi cal can
be substitt ederiyati Sstwo times by F) CI (C~-Cg) - al kyl , (cs Cg) cycl oal kyl )

Particularly preferred compounds of the formula | are those in which

A)
15
Y is a direct bond;
X is CHg, CH(CH3), CH(C2Hs), CH(C3H7);
20 Rt is CN, COOH, COO(C1-Cg)-alkyl, CONHz, CON[(C1-Cg)-
alkyl]2, (C2-Cg)-alkyl; (Co-Cg)-alkenyl; (C2-Cg)-alkynyl;
O-CH2-CF3, O-CH2-CF2-CF3, O-(C4-Cg)-alkyl, where in the
alkyl radicals one or more, or all hydrogen(s) can be replaced
by fluorine, or one hydrogen can be replaced by OH,
25 OC(O)CHgs, O-CH2-Ph, NH2 or N(COOCH2Ph)2;

S-(C1-Cg)-alkyl, S-(CHa)n-phenyl, SO-(C1-Cg)-alkyl,
SO-(CH2)n-phenyl, where the phenyl radical can be
substituted up to two times by F, Cl, Br, OH, CF3, NO2, CN,
OCF3, O-(C1-Cg)-alkyl, (C1-Cg)-alkyl; NH-(C1-Cg)-alkyl,

30 N((C1-Cg)-alkyl)2, NH(C1-C7)-acyl, phenyl, O-(CH2)n-phenyl,
where n can be =0 - 6, 1- or 2-naphthyl, 2-, 3- or 4-pyridyl, 2-
or 3-furanyl or 2- or 3-thienyl, where the phenyl, naphthyl,
pyridyl, furanyl or thienyl rings in each case can be substituted
one to 2 times by F, Cl, OH, CF3, CN, OCF3, O-(C1-Cg)-

35 alkyl, (C1-Cg)-alkyl, COOH, COO-(C1-Cg)-alkyl, CONH2;
1,2,3-triazol-5-yl, where the triazole ring can be substituted in
the 1-, 2- or 3-position by methyl or benzyi;



10 O (C~-Cg)-al kyl, CFg, O CH2-phenyl, COOH, COQ(C~-Cg)al kyl, CONH2; R5 is
phenyl, where the phenyl radical can be substituted up to tvvo t| mes by F)
Cl) (C~-Cg)-alkyl, (C3-Cg)-cycloalkyl, 15 O (C~-C3)-al kyl

O CH2- phenyl, COOH, COO( C~- Cg) al kyl, CONH2; and thei r p%‘i’?ﬁ%&re&&ﬁ’%

tol erabl e salts and physiologically functi onal derivatives. 20 Very
particularly preferred conpounds of the rmula | are those in which Yis a
direct bond; 25 X is CH2 Rl and RI1' indeLendentIy of one another are H, F)
Cl, CN, COOH, CONH2, CdetrazoldByl, wheta the(tetragylp-riigkgan be GRbslifutedl ingthel |,

(C2-Cg) - al kynyl, where {.rp tﬂgﬁﬂ% %wb apgd: al kynyl 30 radicals one
hydr ogen can be repl aced tgy Bt ¥ ocﬁzagh NH2 or N( COOCH2Ph) 2;

OCF3, OCH2CF3, O (C~-C4)-al kyl) where in the al kyI radi cal s one or nore) or
al | hydrogen(R1' can be ise,adgd Gly f Oy, OF3, 0O-(@weChydkgigen SOH-NHY,

I d by OH, O P

rSSFZ) ?(C::E-Cg -al kyIO)C( so%é&%"ﬁeﬁh‘%}ﬁ &Vﬁ@?NREﬁHW %)%'3 and t he phenyl
radi cal can be substituted by F, G, OH CF3, O (C ~ -C4) al kyl ; 10
Decenber 2002 NH- ~- : S— I
O { CH2) n- phenyl’, V\A‘IEI(’(('-,‘I%] ((:gn (@1 é@kéﬂkl (q@qun‘?“ hth (ﬁg@%'}})ﬁkﬁﬂy
4-pyridyl, 2- or 3-fur deif)-(EH2n-Pheny. tq'(péﬁ )mﬁ)éﬁ‘ Lt WaersHeA9N bermBht hyl )
?;Y;ig}/:'g,’ fura?%l) olrkt lh')e'3y|a86' fHSwhiBh €pléh afiﬁné (CaD é%fbhs%%b' baﬁeaelby F,

: ~- a ~- e S one
hydr ogen i@n be repl )altcesd’ bt Gﬂ%cg@(’g’ ?)gh&l-g Ehrbr{hl-ér: k%(‘@@%@lﬁ!ﬁh)z
1,2,3-triazol -5-yl, whdD€ChiGgp)alkyl2(03- (O1F@5)eaihylbe substituted in 10 the

1-) 2- or 3-position by nethyl or benzyl; tetrazol-5-yl) where the
tetrazole ring can be substituted in the 1- or -p05|t|on by net hyl or

lignzyl sz |S ,3(c~- m;fhl(@rcs)gm(ﬁ)cwcg@k% -awékgafiz-&m@m-cahere n
can e = - _ - | -

(C. - @) - yI) CH2- ph C déﬁj‘? cﬁl Ikﬂ ?Jﬂﬁtulf'ee CO(I)\"-'!V\D times
by F, O, 0(c~-cé$'y' ﬁg\g')ﬁﬁc @E’é%ﬁs&w 3)@©ch§ é‘éW)ﬂ'kyl or
CONHtZ); 200R4 |35 (g~£ ﬁg) py#idi vavheﬁga c@lin)b@#dj?oaldﬂ%nvxfm{bﬁgewléwgd l\g‘tﬂere nb
can e - an e ﬁ radl g % B ul ? I Nes Yy
F, G, O(C~-C4 |k|e<%£c§/$ 158, bRt el kyl
(GH) - phonyl - whor &1 GRar poGr 03>alsyla§d Qﬁefjﬁaéﬂkyl,ri‘d((;%%ed;lkcme. ’
substituted up to two t(F(@ s, F QbQO)@él%Cﬁé) al k(b)OH, O GRSINH2E! T

physi ol ogically tol erable salt’s
20 C(O)N(CH3)2, OC(O)CH3,

R4 is (C1-Cg)-alkyl, (C3-Cg)-cycloalkyl, (CH2)n-phenyl, (CH2)n-
pyridyl, where n can be = 0 - 3 and in which phenyl, pyridyl in
each case can be substituted up to two times by CI, F, CN,

25 CF3, (C1-C3)-alkyl, O-(C1-Cg)-alkyl;

RS is (C1-Cg)-alkyl, (C3-Cg)-cycloalkyl, (CH2)n-phenyl, (CH2)n-
pyridyl, where n can be = 0 - 3 and in which phenyl, pyridy! in
each case can be substituted up to two times by Cl, F, CN,

30 CF3, (C1-C3)-alkyl, O-(C1-Cg)-alkyl;
or

R4 and RS together form a -CH2-CH2-, -CH2-C(CH3)2- or -CHa-CHa-
CHa- group;
35
or
B)
Y is a direct bond, -CH»-;



Very particular preference is given to conpounds of the formula | having
the follow ng structure: 10 Decenber 2002 26 In particular the corrpound
/G Chi~al cH, (-1 The invention relates to conpounds of [lé'ce@ méb

the formof their 5 racenes, racenme m xtures and pure ena § e§ g?\d to
their diastereoners and m xtures thereof. On account of their higher water
solubility, conpared with the starting of, base conpounds, pharnaceutically
tolerable salts are particularly suitabl é’ 10 for nedicinal applications.
These salts nust have a pharnaceutically tol erable anion or ration.

Sui t abl e phar tgﬁ:ilceut [ Cais'dHﬁ c&ﬁ(@q#)ecqﬂpql_igyj@m aI ts of the conpounds

according to e inventionTare salts o orga CIdS, such as
hydr ochl ori ¢ aci d, hydrobrom c, phosphoric, net aphosphori c, nitric,
sul foni c and Rﬂl'éMR‘F’ iehandanty 6f o Sidther a@ ds, 15 such as) for

exanpl e, etic acid, en b et.hagne ni c,
fumamr)i c, gPuconic, gl yggl Fc éf é ? %I)N: %@H c?a(i@ﬂ %‘?HP@) ééMe'E

mal :‘IC met hanesul fogl (of C&Ni(@u-&@g:))alkyl]&pl(ﬂqz-r%&dlkyb,n(@z Cepalkanylc (89dCg)-
trifluoroacetic acids. medi~C Seg.c

particularly preferabl yﬁ(&hgl Q (%}agPPHﬁ( rn@ceﬁ? a:{] qg’ﬁgsgﬁg Basi c
salts are 20I am)mnl gm fhgf«f; Gﬁmtgzrﬂgﬁ theaatkyl fﬂﬁﬂgj QBG S6 thare alnall
potassium salts) and a JgReR(H c ﬁu @ép r&h rIJ _
calciumsalts). Prefer cel iven t y e orldes in
parti cul a% hydr ochl ori ®€s. reQ di tky M af5§ eu@a(ﬂaz H2 ePhbI e

an![ on a(rje ![I ke¥m set lhnC|N(Ge)D¢H 2PhR; scope of the i nvent I on as utsef u:

i nternedi ates for e a norp e

tol erabl e salts andl or @1‘@?1 G@L \?(Ml nont e({dé't?é hg )gppl g{)‘n@ & % exarrpl e
in-vitro applications. SEB{(CHe)ntehenyt,phwbkeérel otjwcaphqnylumatlloahalcaderbe/at ive"
used here designates a@ﬁbﬁmﬂ%’dothfoC%{)yttrﬁé’é eHyalgI eCIde(rPMat(':F\-"e O{)C‘?-‘ conpound

according to the |nvent|on hiSt¥atronto a

manmal , s#@h as, for O-f601 @s&:@HWbr (@GGQS)ﬂk)é.xaﬁQZeNHEranSQw"H@H&Q)d| rectly
or i ndi rectly) to for mgfiyfhse fyEResRaRyIAN RECLEs BN Nq.gcqftgy)eof
acyl, phenyl, O-(CH2)n-phenyl, where n can be =0 - 6, 1- or
2-naphthyl, 2-, 3- or 4-pyridyl, 2- or 3-furanyl or 2- or 3-thienyl,
where the phenyl, naphthyl, pyridyl, furanyl or thienyl rings in
20 each case can be substituted one to 3 times by F, Cl, 1, OH,
CF3, CN, OCF3, O-(C1-Cg)-alkyl, (C1-Cg)-alkyl, NH2, N{(C1-
Ce)-alkyl)2, COOH, COO-(C1-Cg)-alkyl, CONHp;
1,2,3-triazol-5-yl, where the triazole ring can be substituted in
the 1-, 2- or 3-position by methyl or benzyl;
25 tetrazol-5-yt, where the tetrazole ring can be substituted in the
1- or 2-position by methyl or benzyl;

R2 is H, (C1-Cg)alkyl, (CH2)y-phenyl, (CH2)n-pyridyl,
C(O)~(CH2)n-phenyl, C(O)-(CH2)n-pyridyl, where n can be =0
30 - 3 and in which phenyl, pyridyl in each case can be
substituted up to two times by Cl, F, CN, CF3, (C4-C3)-alkyl,

OH, O-(C1-Cg)-alkyl; C(O)-(C1-Cg)-alkyl;

R3 is (C4-Cg)-alkyl, F, CN, N3, O-(C1-Cg)-alkyl, CH2-COO(C1-Cg

35 alkyl), CHo-COO(C3-Cg cycloalkyl), CH2-COOH, CH2-CONH2,
CH2-CONHCH3, CH2-CON(CH3)2, (CH2)na-phenyl, (CH2)n-

pyridyl, where n can be = 0 - 3 and in which phenyl, pyridyl in

each case can be substituted up to two times by Cl, F, CN,



Prodrugs of the conpounds according to the invention are a further aspect 5
of this invention. Such prodrugs can be netabolized in vivo to give a
conmpound according to the invention. These prodrugs can thensel ves be
active or inactive. The conpounds according to the i nven1 Bacemher2002 e
present in various 10 pol ynorphic fornms, e.g. as anorphous and crystalline
pol ynorphic fornms. All pol ynorphic fornms of the conpounds according to the
invention are included in the scope of tB@ invention and are a further

aspect of the inventiongcrl5 Bebp@s)aldyl,' ef ec@nce )-émyf-'corm%@g(é]p(y cordi ng
to fornmula (1)" refer t unig of, ,t f r(gﬂi@ I ClrJ 'above,
and their salts, sol vaté@mﬁrhg S 2@@31 §( 'tﬁ("foclj% Zjeq?&?/)m as
described herein. The aQ{ON(C#3)s GO@@BHy according to formula (1) which

is necessa~r in 20 order to achieve the desired biological effect is
dependent on a nunber of factors, e.g. the specific conpound sel ected, the

i ntended ube) Rhe nmannes (G1-djralkyst (Ca-Cojicystoblkyle (EHaM-phendpr(GHo)en of
th tient. | | i i i : to 100
o (Dypi cal iy from s mPXEENRe* G fe 203 baF il BHRR oA butalBint P 200

3-10 nyl kgl day. An 25 i¢achaoasfogan dssubstituted upr tor twx dimsseby iGl, Fh€N.ange
from0.3 nmg to 1.0 ngl kgFs v cOz)CaRyIPO-@4LCaPalkytadm ni stered as an infusion
of 10 ng to 100 ng per kilogram per” m nute. Sui)(abl e infusion solutions for
t hese purposes can contain) for exanple, fromO0.1 ng to 10 ng, typically

from1 ng100 Rb6ng per isi (Ci-Ci)-alkyl, | (C5-Cspaydioaliod e {Ctizin-phenydj (CHR-

exanple, from30 1 ng t t IVE _ ; es for
i njections can cont ai n)&r%&l'glgg%slng%rfrggmq %%’SW@B'CWQM@%Q@
admi ni strabl e i ndi vi dusgachoease cambleasubstituted wphtaatyo tioreseky gl E, bl et s
or capsul es, can contai®Fsf@;- m},@o_ IRyit o 1000 ng, typically from
10 to 600 ng. In the caseso 1phar naceutclbgal )3]/.3?)(’31 erable salts) the

abovenenti oned weight 35 details relate to the weight of the
t hi azol i dig- 2-g¢l i dene ion derived fromthe salt. For the prophylaxis or

therapy of th ' ditiens~d.he acgeorai,ng.t o
formula (1) cﬁfgﬁaﬁgﬁggﬁ%ge@@n%ou‘gﬁgﬁ'% f&%&lﬂég ;Oﬁe (g‘-ri%?:e'_?zabl y
present in the form of @Hphgrowateutical conposition with a tol erable
vehicle. The vehicle nust of course be tolerable, in the 10 Decenber 2002
28 sense that it is conpatible with the other constituents of the
conposition aff is not harnful to the patient's health. The vehicle can be
a solid oroa Igquid or both and is preferably fornulated with the conpound
as an individual dose, .faqry: shiabl et s which can contain from 0. 05%
to 5 95% by web?ght of t'%g dé%;é?%&ggﬁ;%ﬂ d. Further pharmaceutically active
subst ances can al so be present, including further conpounds according to
fornula (1). Dhe phar mgsenhi CH(CERNION{CGIHY)SCAFCSHA ng to the invention can
be prepared by one of the known pharmaceutical nmethods) which essentially
consist in mxing the constituents with pharnmacol ogically 10 tol erable

exci pi ent 25an®Rband i’ | indeperslenith @f oae anbtheslareonposi tions according to the
i nvention are those whigGh @r eysu, t gbl gpf I i C al
(e.g. sublingual) and p'g'r e'frJi‘t grl’aiﬂr it éNé(t}Egg{angg}g@ﬁa%ﬁ éﬁggcgpyrl?i

e.g.

intradermal or intr aver@QM(CﬂBCaH&kW?ZstGCat@WWHI {Getn-alkanyhoéi2-Sa)-t abl e
manner of adm ni strati oflkyryl,eaci(Cptigliatiyp! REPISF ,ep@.@qg-cg?-gﬂ:@ nat ure
and severity of the con lhho&tq t?e breaxe %ﬂg on,.the nature o thﬁ
compound according to forfdrGelalkyl waare iy the iy Rdicals one orapgge. #r a
for lrruljlaéI i _eostﬁnd sugar-l\syzﬁxtt;t @gsh(Sptary be réplie;e@byfﬂopn?é,addmh%mgeg@ent _
included in the scope ' nt.{,0 c sta - eric

or ertaroRieRHE bl ter IEOREH3 S chaihe

formul ations are preferrted. a enteric ?hgs I e cefl ul ose
acetate phthal ate, pol yMGQOCkE2e pht hal at e)

hydr oxypr opyl net hyl cel | gliese~ Bl | at eqa Ni-RRhG POl S0 m crylic
acid and net hyl net hacrgi(gﬁg\f&%ﬂ@ui tagla@'{pﬂ'élpﬁggghti c;q@%gc g’&ﬁs@ﬁor or al
adnini stration can be pp@edfH2imPRemdr wherepigan beth a6 anbthephapyle,
capsul es) ggachets, | ozepggrsal éntb’f&%@l?sititwéb% td) (G e B¢ A BrnoM certain

anount of the conpound cordi ng ¢ o) la (1), .a ers o ranul es; as
a solution or suspensi oﬁﬁ&n ra &1363#1%%%?%3%&@" éﬁ)gﬁ@"%n

oi | -in-water or 38 wat e$0b_NI&|(J®I|-GH)quieﬂ,pnS%[ﬁf-@gﬂ;lky@ti onl(C1-Ceke )
conposi tions can be pregar mA_sui.ta arr ] ic
includes a step in whic Q}{Iﬁé Ig%{(?bé-"ig%%buﬁgnghdqﬁ%ﬁ&t&fﬁ%ngn?&ﬁ?%h“@an
consi st of one or nore additional constituents) are brought into contact.
In general, the conpositions are prepared by uniform and honbgeneous m Xxi ng
of the 35 active conpound with a liquid andlor finely divided solid
vehicle, after which the product, if necessary, is shaped. Thus a tablet)



10 Decenber 2002 29 granules) by tableting the conpound, if appropriate
m xed wth a binder, lubricant, inert diluent andlor one (a nunber of)
surface-activel di spersing agents in a suitabl e nachine. ed ta%ﬁ%s can
be prepared by shaping the pul verul ent compound noi st ened BrGenRer rt
liquid diluent in a 5 suitable machine. Pharmaceutical conpositions which
are suitable for oral (sublingual) adm nistration include | ozenges which
contain a conpound according to formula %1) with a flavoring, customarily
sucrose and gum ar abi c gih B8 % ragagant By 2ngptiag! i2k| 8s ord-elhridyickudg the
compound in an inert b such as l.atin and f cerol or cr.ose. and gum
arabi c. Suitable phar n%gﬁ?'?@zﬂ&(:(?ﬂgb@e{'%%ef‘g 'YepB'P%rM’eqaﬁ% n'i"wdgpr ation
preferably include st erfutanyhquthirnyl pngpin aaclyeasetan beosgistihndedonertdi ng to
15 formia (1), which af gmgselar 2l K OREPE! ENVGOEL G- (Ol asd-fhyi! (15
i nt ended reci pi ent. Thes%rﬁrﬁ ar@;lm ar e prefer@(g adm nistere
intravenously, alt hougth k¥dd 2. s NF{Citdre)caliVial t 'aﬂm@ée COOH,
subcut aneously, intramGOO-@{-CgPalkyinCOoNIesmal |y as an injection. These
preparations can preferaply .be epar.ed m Xi .the ¢ ound. wi th wat er
and rendering 20 the obﬁgﬁﬁaa@%-m M‘r‘?r%?%? frfagoggar\gg@pwébl%qﬂwwﬁ@ bl ood.
| nj ect abl e conposi ti onghaded-dridgpdsitisrnby metieyltor benzyl; general contain from
0.1 to 5% by wei ght of 1GL Vv ' i - |

t&f?%zrgi‘ﬁafg svhgpem%ﬂaﬁ@a pr?@éeaﬁwagg ;’%LBEtTtﬁfétd' ifithe

conpositions for rectal "a stration are present as

i ndi vi dualOdose supposii-@ri2epositinneyemetiyl oe bgrzlar ed by m xi ng a conpound
according to formula (1) with one or nore conventional solid vehicles, for
exanpl e cocoa putter, andas i the resultin WXt ure. ui tabl

phar maceut i calecorrposi t'¥ gﬁ%’@%ﬁ“&bp&%’&fe ﬁ%ﬁ[‘chg}Z%@. aﬁ%"‘f'héaé?%ﬁphﬁnéﬁﬁ
preferably present as d6H)pthiemyd,) (CHoxwpyridd,i orlC(Qe(€HD) pheayl) @)esol or
oil. Vehicles which ca u, r > ey i46f | ' Rohyek hyl ene
gl ycol s, al cohols and ggm?mgﬁ&ﬁsé@ﬁ%%wpﬁgﬁe vg er{aﬂrgg%hgla stgncéé's. The
active cofpound is in gnddnavhigh pbenyl, thienyl.dumideh furt inopachr capeicarobe 5% 35
by wei ght of the conposiybs@tdted Gp t8tw6RIMeLby L2 Ft TNYCFIr ansdg)-aRYI,
admnistration is al so C? SSB%e%@S%{‘Qa&fs) &&a?)gggwhl cal conpositions for
transder mal adm ni st ratY'on-tcar ™ He™ s asi” ual patches which are
suitable for long-termclose contact with the epiderm s of 10 Decenber
2002 30 the pgijent. S t chgs i ta OfH 2Ny i nd in
an optional Iy buff ered?%gluggﬁs Eg’qu@f'i %h,ek%i g’:@ff}gﬁ) éllrggll' ﬁ%@g@g@é‘i n an
adhesi ve 89 dispersed iakyd), pblzy@OQ(Ca-Gairycionlisylh Gil2-6QQHpEtt2dCONH2,
concentration is about GH%UO?\II-?@?‘E, PCRLEEOR(GHS gu(cﬁ%g@gé@[g) (PR2R-

particular possibility, the active con&ce)gnd can pe re y o,
el ectrotransport or i oRYopHelBEr&n ca8 ksl 1 Band ingwvhieh phsny, Pysdyl in
Phar maceuti cal Resear cleacB(dase &iBbé IAbs)itutddhepi tovivt timesadysClrEl BNes to a

conpound as descri bed ve fof. _Hse a IRgRC Ry or, AR € t of
obesity and for the prgﬂﬂ'l ax@rs1 gs)e?lrﬂglat m@gbg%%@'l |k‘§$a ét%e . " The

i nvention29urther rel atldO)PEHs. use ©fO0)XHeH26HpoUNd CU)QHscri He@)hbteave for

the production of a nedi(ENROH;),000(3CHReat ment of obesity and for the
prophyl axis or treatnent of type | | diabetes. The invention furthernore

relates to a process for the preparation of the conpounds of the formula 1
(R2 = H), whi&d conpriseqCHCeleaikyl] (T30slsyciuatkyd! (CHg)nFphieny,a(CH2RL RLY
pyridyl, where n can be = 0 - 3 and in which phenyl, pyridyl in
30 each case can be substituted up to two times by Cl, F, CN,
CF3, (C1-C3)-alkyl, O-(C1-Cg)-alkyl;

RS is (C1-Cg)-alkyl, (C3-Cg)-cycloalkyl, (CH2)n-phenyl, (CH2)n-
pyridyl, where n can be = 0 - 3 and in which phenyl, pyridyl in
35 each case can be substituted up to two times by Cl, F, CN,
CF3, (C1-C3)-alkyl, O-(C1-Cg)-alkyl;
or



Formula Il in which Rl, R1') R3 and X and Y have the neaning indicated, and
Zis the radical of an activated ester of an inorganic or organic acid,

with thioureas of the forrmula 111, which can be present jn.the ta ric
forms Illa and I1lb and Illc 10 Decenber 2002 30a S é-ﬂ’%&ﬂm@w
RA~N-N~-RS HH H 11la Illb ,H"> R4~ ~ R5 NNHIIlc in which R4 and R5 have

the nmeaning indicated, and B) if approp;%gte converting the conpounds of
the formula | (R2 = H) into their acid ition salts using organic or

i norgani ¢ aci (s} and BSnutegetheg feaht a «@HIHOH O RBHIIACECHE ) o FOHPAOHD-|
obtained (R2 = H) 10 Qﬁgggp,zooz 31 into the free basic conpounds of
the formula | (R2 = H) s? gani ¢ or inorganic bases. Suitable inorganic
acids are, for exanple: 5 hydrohalic acids such as hydrochloric acid and
hydrobrom c agid) and also sulfuric acid, phosphoric acid and am dosul fonic
acid. Organic _acids which may be nentioned are, for exanple: formc acid,
acetic aci®d, BYnzoic acid, p-tol uenesul fonic acid) benzenesul foni c acid,
succinic acid, fumaric acid, malefic acid) lactic acid, 10 tartaric acid,

citric acid) Lrascorbic, acid ali.cyl jg, acid) isethionic acid,
met hanesul fonich aci d, tPiafF'ﬁ%?ti’r?Qpr%ﬁQg‘?Pf oni ¢ acid,
1, 2- benzi sot hiXazol 3( 2H) isdZid(phenyl), where the phenyl radical can be substituted by

6-met hyl - 1, 2, 3- oxat hi azgp;443H) - one- 2, 2- di oxi de. The conpounds of the

formula | 6R2 = H can al sro be present in their 15 tautoneric forns: | ~ Rl
1 0, S, SO2 or N-R6;

R1 and R1' independently of one another are
H, F, Cl, Br, I, CN, COOH, COO(C1-Cg)-alkyl, CONH2o,
CON[(C1-Ceg)-alkyl]2, (C1-Cg)-alkyl, (C2-Cg)-alkenyl, (C2-Cg)-

15 alkynyl, O-(C1-Cg)-alkyl, O-CH2-CF3, O-CH2-CF2-CF3,
0-(C4-Cg)-alkyl, where in the alkyl radicals one or more, or all
hydrogen(s) can be replaced by fluorine, or one hydrogen can
be replaced by OH, OC(O)CH3, O-CH2-Ph, NH2 or
N(COOCH2Ph)2;

20 S-(C1-Cg)-alkyl, S-(CH2)n-phenv, S02-(C1-Cg)-alkyl,
SO2-(CH2)n-phenyl, where n can be = 0 - 6 and the phenyl
radical can be substituted up to two times by F, Cl, Br, OH,
CF3, NO2, CN, OCF3, O-(C4-Cg)alkyl, (C1-Cg)-alkyl;
S0O2-NH2, SO2oNH(C1-Cg)-alkyl, SOoN[(C1-Cg)-alkyl]2, NH2,

25 N((C1-Cg)-alkyl)2, NH(C1-C7)-acyl, phenyl, O-(CH2)n-phenyl,
where n can be = 0 - 6, 1- or 2-naphthyl, 2-, 3- or 4-pyridyl, 2-
or 3-furanyl or 2- or 3-thienyl, where the phenyl, naphthyl,
pyridyl, furanyl or thienyl rings in each case can be substituted
one to 3 times by F, Cl, |, OH, CF3, CN, OCF3, O-(C1-Cg)-

30 alkyl, (C1-Ce)-alkyl, NH2, N((C1-Cg)-alkyl)2, COOH, COO~C1-
Cg)-alkyl, CONHy;
1,2,3-triazol-5-yl, where the triazole ring can be substituted in
the 1-, 2- or 3-position by methyl or benzyl;
tetrazol-5-yl, where the tetrazole ring can be substituted in the

35 1- or 2-position by methyl or benzyl;

R2 is H, (C1-Cg)-alkyl, (CH2)n-phenyl, (CH2)n-thienyl, (CH2)n-
pyridyl, C(O)-(CH2)n-phenyl, C(O)-(CHa2)n-thienyl,



R1' Hg NVRS R3 N~R4 | a The conmpounds of the fornmula | according to the
invention (R2 = H can 20 noreover be present in their possible geonetric

i soneric structures. The al kyl, al kenyl and al kynyl radi S inth
substituents Rl, Rl', R2, R3, R4 and R5 can be either st@ﬁ%’ﬁ ?’@ﬁ'a’&?? or

branched. 25 Via the open-chain tautoneric formla, the cyclic conpounds of
the formula | (R2 = H) in which R4 and R5 are different are in equilibrium
with the positional isomer conpounds of 4he formula Ib (R2 = H) and their

acid addition salts (1)} Wgyri@ﬁp2wﬁ8re|?ﬁ_‘cd& B4 N0 - 3-afdrim WHich | |

"R3 X~Y R1' Formula Ib. ich o the,%!\go cyclic isoners IQ%RZ =, ir I b

(R2 = H) or their acidP5ea¥litRieBy. oXf 'EH"@ iBreadtt Gaie, CFp e?HbstS‘g%% ds to a

pRgrfti cul aL ext ent t ﬁnt thup th ftWe_rﬁméssipa&lt, Fi th‘il,B@tF_gI (Ch?gs)tdﬂsyi,i ?Han(b)ls R4 and
in such a way a  (SHE siral_hey. stituent is preferably

| ocated in position 3 g&t@%”ﬁﬁjaé@f@nga?ﬁ ‘'system In the conpounds

?cc?rdi ng 5]9 the i Pventi (“)-;13 0[1I y one ;); the po_sgigpl eklg i sonmeric or

autoneric fo of a [ - S -

conpounds |1 are react k i i 7 I r rom1:1

to 1: 1 5. The reacti on.cmz-mmﬂcaggogglzyc@a]_(m-{gﬁ, o(@H% -pi{éniyne((CH§ml- vent ,

G et byl For e de. - ci mEVFOVaBBPENE 6 el ngrens! PyPhich iHRE: PUd

di et hyl f or mam de, di a i =2 i ! e,

t etrahydrtduran, acet omiachidase cart bensthistitubed updioctwoy times tyt CEdF, GNpret hyl

ether. Particularly ad ageuscsy nts, YAl rovest e b hy|

acetate and ethyl acet gﬁe}%’ sh@lltciﬁg[lkg al c%ﬂg}‘\?@l?(lzk ‘as %%&2?"&%& hanol ,

propanol ) 20 i sopr opanéHO)Qkdia, GENOGHaGH3, WQEHE C(QNER, LPINGEH K anp! e,

acetone, butan-2-one orC(NEOHZ)ROG(OYCKures of the reaction nedia
menti oned can al so be used; and m xtures of the solvents nentioned can al so

be used with solvents which taken per se are | ess suitable, such as, for

cxamm e WX\ Bes of mis Hanehalih, HExbelecyokistato CipatAle(@hizNet hanol
tetrachl or ome%/hane, aci’tyﬁﬁ"%" WhFﬁé bh :ér%é S;Brari gg‘{néﬁf\g@é'ﬁ%ﬁ?gﬁg" bﬁ%}' m"
1, 2-di chl or oet hane, wh@&aghtdasenearebpojubstitided apntto twoetings dus el FhoGNd

expedi ently be used i n gy, exsES3-alkneO(€3Td)@kyomponent s can be suspended
or dissolved in the respective reaction nmedium Fundanentally, 30 the

reacti on conponents can al so be reacted wi thout solvent) in particular if
the respe2di V&S hi our eds H{&y-Ggralkyli (§3p06)tycldailioh (CHak-preayhs(Qldg)t bl e.

The reaction proceeds ip. I | i ¥ (£X t%ﬁr- 1 G a lﬂ;ﬁl be

carried out between - 1(5%”?1}2‘(1%%%? éﬁ?@éer,a(glglg et'ﬁe@%’?@@rﬁghg' @gr ' ﬂ:‘
each case can be substituted up to two times by Cl, F, CN,
CF3, (C1-C3)-alkyl, O-(C1-Ceg)-alkyl;

25 or
R4 and R5 together form a -CH2-CHp-, -CH2-C(CH3)2- or -CH2-CH2-
CHa- group;
R6 is SO2-(CgH4-4-CH3)
30
or
E)
Y is a direct bond or -CHa-;
35
X is CHa, CH(CHg3), CH(C2Hs), CH(C3H7);

R1 is H, F, Cl, CHg, CF3, O-(C1-C3)-alkyl;



10 Decenber 2002 33 tenperature range between 20C and 40C as a rul e proves
to be particularly favorable. The reaction tinme is |largely dependent on the
reaction tenperature and is 5 between 2 mnutes and 3 d at _relagriyvely
high and relatively |ow tenperatures respectively. In tﬂé?}egsmbgf)?ébé/
tenperature range, the reaction time is in general between 5 m nutes and 48
hours. Frequently, the conpounds | (R2 = H) separate in the formof their
poorly 10 soluble acid addition salts i 7% he course of the reaction,
expediently a suitable precipitating agent is additionally subsequently
added. Those F&s‘ed are, .fF'r eéﬁrrpl e, hydrocarbons such as benzene, tol uene,
cycl ohexane of*'hept ane'd 'fe achl oronet hane; in particular, alkyl acetates
such as ethyl acetate or n-butyl acetate or dial kyl ethers such as diethyl
et her) diisopF@pyI 15 efper) di-n-butyl ether or tert-butyl nethyl ether
prove particularly suitable. If the reaction mxture renmains in solution
after the ®nd of the reaction, the salts of the conpounds I (R2 = H), can
be precipitatpd using @H, (C1-Chpalkykci pitating agents nentioned, if
appropriate after concentration of the reaction solution. Furthernore, the
solution of the reaction m xture can also 20 be advantageously filtered
into the sol uRdon of ol pbénylhehpre theiphatylmadimgtcas beesubstitatddvwap ko
stirring. Since the re i e (€0 u Ay i h 2 ~LR| 1]
proceeds virtually quaﬁﬁ’t g?’i‘% 99 t'ﬁeng?uggﬁgégﬂkc){l’s Ecgtfgl%gggagggﬂmual |y
al ready aHhlytically p@-C1-BaraliyhkCha- uR-GH21ReNYle 905k GOAXG1Laan al so
be carried out such thalky, @OKNeEction mxture is 25 rendered al kaline wth
addi ti on of an organi c base, such as, for exanpl e, triethylamne or

di i sobutyl am ne, or anmonia or norpholine or piperidine or

1, 8- di azabi cyR50[ 5. 4. Ofisiptenyl/wheee tenphthy radicde cardet subvstitutedugs to s

purified chromat ographigal | . I hGan ge ol 1~ 8

concentration. Suitabl g\ﬁgl lﬁﬁ? osﬁ E\gdﬁg 1?((3)? t(ﬁi(i?%%(l)k\)g' tt#g;gpji{:gcﬁéaelggghpl e, 30
m xtures B8 ethyl acet &-(CnlCohalit. Hahal , O RewhesylofCQ@PERI ©PHBHRaIe Wit h
net hanol , m xtures. of giigf WeQHY th methanol or ethyl acetate or mxtures
of ethyl acetate with hydrocarbons such as heptane. If the purification of
the crude product is carried out in the manner | ast described, an acid

addi tion prodgad tieirt paysiologidaly | toldi@ble Idnits aandeptoiicidgieallyf rfamational pur e
base of the 3 ef'fr”?‘il al (RR = H thus obtained by dissolving or suspending
the base in a %38%( Pc erotic sol vent such as net hanol , et hanol, propanol
or isoprofanol or in an organic aprotic solvent such as ethyl acetate,

di et hyl et hervef h50BGIARY bretefh8d colpolinds! by iheMBEik | &k Hosedh WHIGE _

t et rahydrof uran)” acetone” or butan-2-one and then treating this mxture with
an at |east equinolar 10 Decenber 2002 34 anobunt of an inorganic acid
such as, for ¥xanple, lyaddoetitmond; acid, dissolved in an inert solvent such
as, for exanple) diethyl ether or ethanol, or another of the inorganic or
organi c aci ds_nentioned further above. The conpounds of the formula | (R2 =
H) can bezﬁec?(ystal | i z&CH2om an inert, 5 suitable solvent such as, for
exanpl e, acetone) butan-2-one) acetonitrile, nitronmethane. Particularly

d t ) _— i pi.tati f I f

cxcampl o) i me R dere AP REL R BherShathd e o ot Rt CHQHT 1 1 e)
per ef eE zci:bl Bég ;ret lhz;nf)l) ?r C@NHz.OICOM(EﬁQa;)@HKW,S (@ﬁ-@sieallk)dr ni@22Ce)-alkeny, V\/ne(r) e

= (C~- -a Ciia N3 r cq;ﬂgi =0 -
5 and aryl is de%/erm' gg%g?ﬁ%ﬁéﬁﬂiérwglg%e@ can B'gp%b?lé(%@d%bn% elt r@f aa)
al | owi ng ¥the aci d addi fadigals anedygrogancanbeavepiagedpy IQ'HN@@I(é)@Z‘&:OH to
react in a solvent of %-P'ﬁ,rNHb%rWC@d)CW?Ph?RZ has the nmeani ng 15

|

descri bed above, at a tegper re_of -20C. 1o 0C) preferab at,.-5Cto
50C, for 2 hours to 4 3 (S{:é?éfébﬂ?&iﬂ'ﬁﬁh? 3‘1 %?Pedéﬂ/ e B'Ilkyla'f?ﬂ' cting
]Ehe flree Rgasdﬂ% 3;] t he foaerotindore, or all hydvoger(siR2ar bid rieplated Wyidr irr]uef ot he |
ormul a R2- ere ui mol ar,
subst oi chi onmetric or Eépgﬁ.@fj f{b%"p%] %Qg%[%é&c%?g%'%g?Wﬁt(g@#z'gﬂ’
i norgani 3%r organi ¢ adNHp osNGOQCHRh)ztescri bed further above, or with
addition of an acidic i _RXchpan :) € r = Peg__z_ '
preferably at -5C to 50C %fbgpﬁgglr' ?Otzﬁ(éﬁ@ﬁ?;h%hglf glpgﬁeagl%gﬁ oér ggto 2
days, 25 or and the phenyl radical can be Substituted by F, Cl, OH, CF3,
O-(C1-C4)-alkyl;



ac) carrying out the reactions according to aa) and ab) in an inert aprotic
sol vent such as di chl oronet hane) chloroform 1, 2-di chl oroet hane, hept ane,
benzene, toluene, acetonitrile, nitronethane, dioxane, tetrahydro n,
ethyl ene glycol dinmethyl ether, diethyl ether, 30 dii soﬂﬁoéﬂ??y'&eﬁé&?
tert-butyl nethyl ether, acetone, butan-2-one or |ower alkyl acetates, such
as, for exanple, ethyl acetate, by addi tgeon of 1 to 5, preferably 1.5-2,
equi val ents of a conpound of the f rmJI a I%—){ or 35 ad) converti ng

conmpounds of the for nulNH(C&)- (pb‘ Byl Chiglhphsnylei S-GHOnANeNKL i n a
pol ar aprotic sol vent) @J@Qhﬁ@;hé@] OPiGYe ean betx ghmmofowzampmbmxgne

t hyl lycol di th ;
et hyl ene glyco |r’re gﬂ,’ éeo‘?r}fék&%%hsf zoogyé ﬂu?n)dowé'ef%t% t he

di et hyl f or mam de,
aid of a base) such as ph‘enlyl nabﬁtf@&q:;mﬂylr f@afy GSthierytrihgs irsedchicaby dri de)

lith di | hi
Lo react viih addltion G B uBRIRRE RS EILEICEI L E IR BB nding: o
= chlorine, bromne, i cﬁlﬁylegnCUMb@(§4 e atkyt(adicsls one ltydopgetyleandbedoz, O 5
S02- CH3) O S02- CF3, O&ﬁé Bl fy OB, O BRASTEHA: 400, Ph, - 2QH50 $50C

preferably at -15 to 5 53 Bé%gnutes to days, pre%erably or 20
m nutes to 12 hours. B2:0f the formula | or Ib where R$ H,

vvhlt ﬁh are obt alt nteddlo atczettdaﬂﬂ 5-9|| a\gll)eré theéithazoke ?n@@%hh%?s@!iﬁﬁﬂéd%e .
either pregipitated as 0 ol ubl e, aci ion salt - ey are then
filtered iﬁf W th suct |t§'ﬁq %s‘%gs 9&'?% %Vme??ﬁ Pnf e sol vent enpl oyed and
dried - or they remain tetlazaiSiyli wherePthe tetrazele gimgocam e substituted indhe by

neutralizing the reactiQn b fop BRy1ON of the ethers of the
formula | or Ib where R2 al éf!lllj";:&ht )ﬁ‘en 1% Pacey wi th an inorganic or

organic base, e.g. with triethyl am ne, and concentrating the resulting
m xture and tiR chr onmds egr(eplﬂ4r)-@|kyl (OB-Cé )-cychoatied;. (CH¥-phemyl pakereod t he

2ddi tion 3811, as desciBa S0ove RoD e S ACRERAINLI 2 T or 15
where R2 = H. 20 Conpounds of the formila | or Ib where R2 -

(- (C-- o) - glakyl) Q- C3 @gz:gfxggpaw ofinyF e EHange Yian vier € ary!

can be phenyl, thienyl) yr| further above,

can be obtained by eit Hapsbigt %’a}'PptPo Jl’f‘??@ Q¥ %e@g ?g@dou(ﬁde%)aﬁ'j% ac),

with the difference thgm tatiad, OOOH, OO ¢-CH-alkyl or CONHnd R2- COOH i s
enpl oyed ere RR is ( (D)@ al kyI (C3 Cg) -cycl oal kyl or (CH2)n-aryl and n
and aryl ve the meani ngs descri bed furt her above, and enploying 30 1 to 2

equi val ents ofR4 he conpsUfd-GD-akKYH(CpiCal-cyelbalkyll . (CHawphamydnmwhesg n he
conpound R2- COOH, and iy S'O”Q:é‘é"nhrlhirbﬂeﬁ?%tjg‘apc% b&@%b@f&b@dclf gPr gani c

or organic catalyst descrl ed ant ageousl y enpl oyi ng
t he acidic cation exchaWQé'tm‘??SbbF b Ot ﬁB‘Y okgﬁlpound of the fornula |
or Ib where R2 = (free base) with a conpound of the fornula R2-

and aryl Bd 9?598%5824%&5 s L e I L N

the sense of a M tsunomanrizaetld 08 ah@.th&lpheoyioladicabgan besiubstitaéd yp to) to

give a conpound of the tharmdsny Foe], 'dl(eﬁ?‘* R.)?ﬂ bsopet H 5 or bc) reacting
a conmpound of the fornula R2-C(O) - %( Br or RR-C{O-0(0O-CR2

with a conpound of the formula I or Ib where R2 = Hin the sense of an

esterificati o@anth@iﬁpﬁys}abgicanm@@mevgang) 10 Met hoden der Organi schen
Chem e [I\/§6hods of Organic Chem stry], Georg Thiene Verlag Stuttgart,

Vol une E57 pp. 656-715).
Very particular preference is given to compounds of the formula | having

the following structure:

CH,

Ho_
N\( cH
S
F
Cl



The conpounds of the fornmula I or Ib where R2 ~ H, which are obtained
according to ba) to bc) as described above, either preci pitate as a poorly
15 soluble acid addition salt - they are then filtered %b E #1@#&
washed with a little of the solvent enployed and dried EePRRgr inin
solution. Purification can be carried out by neutralizing the reaction

m xture, after formation of the esters ofgthe formula | or Ib where R2 is
not H has taken place, with an inorganic or organic base, e.g. wth

pot assi um car Hopastieulsr theocampeundyl ani ne, and concentrating the resul ting

m xture and then chromatographing it on silica gel. The pure base of the
formula | or Ib where R2 is not Hcpbtal ned can be converted into an acid

addition salt, as describ o for conpounds of the formula | or Ib
where R2 = H 25 For the st part :g{kartr ng substances of the fornula
1l are described inHde it re (c uben- Wyl , Met hoden der

@ s ganl c(a:hem stry], Vol. 9, p. 384; 4th Ed.;
6.]578)) 30 In the conpounds of the fornmula I,
5{ i vated ester Z are, for exanple: C, Br, I,

O C(O-CgH4-4- CHB O S02- CFg, O S02- CgHg. - 4- CH3, O S02- CgH4
They can be obtai ned by a nunber of nethods: 35 ca) D azoketones of the

formula VIT1 ThéOnistioabetatddda cdmgslnbs of. tNeNormuJa ICin the I?@rmmdfahérrl I 5

can be con erted vvrthhdrohalr acids into the c unds heforrrulall
eceptpe.” gerh InlsfigBS  She bl eenTBHIGS 860  HE Aafhun a1

are known frodlast&reomeeemdm‘ext(lesghemofAm Chem Soc 80, 2255 (1958); J.

I ndi an Chem Soc 42, 115 (1965)) and the further conpounds of the fornula

L A DS DT Rl S N of 5 ke el SSRBIR kit BB B e
of the fornul basé c()ﬁeiboanﬂﬁ dmarmaeeem tblemrblefsanmare alrmdLMﬂyc suitabile a t he
ot ocosses Mentdomediaitdlcrpleitofs., ke P oSS T &1 BopffinecteBafl, 2%
in which R3 rtolefiable amiendraadiant Suihgfldedg@ﬂnaceutrcally tolerable acid addition

salts of the compounds according to the invention are salts of inorganic

acids, such as hydrochloric acid, hydrobromic, phosphoric,

metaphosphoric, nitric, sulfonic and sulfuric acids, and of organic acids,

15 such as, for example, acetic acid, benzenesulfonic, benzoic, citric,
ethanesulfonic, fumaric, gluconic, glycolic, isethionic, lactic, lactobionic,
maleic, malic, methanesulfonic, succinic, p-toluenesulfonic, tartaric and
trifluoroacetic acids. For medicinal purposes, the chlorine salt is particularly
preferably used. Suitable pharmaceutically tolerable basic salts are

20 ammonium salts, alkali metal salts (such as sodium and potassium salts)
and alkaline-earth metal salts (such as magnesium and calcium salts).

organi schen Chem e
1955 or DOS 264035
possi bl e radi cal

Preference is given to hydrobromides and hydrochlorides, in particular

hydrochlorides.

25
Salts with a pharmaceutically intolerable anion are likewise included in the
scope of the invention as useful intermediates for the preparation or
purification of pharmaceutically tolerable salts and/or for use in
nontherapeutic applications, for example in-vitro applications.

30

The term “physiologically functional derivative" used here designates any
physiologically tolerable derivative of a compound according to the
invention, e.g. an ester, which on administration to a mammal, such as, for



conpounds of the formula Il are advantageously prepared by reacting
conpounds of the formula X RL Rl' 25 Fornula X 10 Decenber 2002 38
wi th a suitabl e hal ogenati ng agent, such as, for exanpl with el t al
chlorine or bronine, sulfuryl chloride) nonochl orourea, 10 Décomber 2067
N-chl orosucci ni m de, copper(ll) brom de, brom ne-di oxane conpl ex)

N- br omosucci ni m de) under conditions kn fromthe literature. 5 The
easi |y accessi ble conmpounds of the formil'a X are either known or can be
prepared by pexampleesam iswble(diectlycoriindieactlyhitoforsisiuchia eompounsbonan ng

agents are, fﬁéti@‘ﬁ@?ﬁb"oﬁteﬁh@f’%ﬂ al chlorine, sulfuryl chloride,

nonochl orourea, N-chlorosuccinimde, bromne 10 di oxane conpl ex,
N- br omosucci ni mide, but in particular elemental brom ne or copper(11)

brom de. In tPeodrags obthehedrageumids acconding totiverinvention aré aduitter aspect

advant agequsl e Wi i opri ate di . i.n d.ner olvents, to
a sol uti o%lor X%ﬁ@g&ﬂ&?@ﬁ’%ﬁfﬁ%% p&%ﬂﬁ%l%” g%o@%tébg’ﬁ'??%énc\g%één@v %t he
fornula X i n epmpaund acedrding to theoiwent®ns ihessl prodiugs dany themseives, be

hal ohydr ocar bgagyessiGhadfvedi - or trichloronmethane or 1,2-dichloroethane, but

preferably glacial acetic acid or |ower alkyl acetate, or m xtures of the
sol vents nentioned. The reaction tenperature is between 0 and 50C,

pr _eLe_r ably beThem]!riﬁbuadd adobrdinipte dwnimvention oan mewr@semtqfatvahw@ddbx 2g
cat al yt | oS oobRFRINE BRYE B BOES dhorbnbidf ang i Bling atythiente fargs: °¢ ™
dr opwi se addi Allqrolynoephic farms pf dhe eompaunds cancording td xther iavestidn ase  war ned
until the hal %ﬁlﬂeﬂsindﬁféoE%ﬁé]ﬂttﬁgd@/@ﬂﬂ)lrp%ﬁm A3l § FuHtHEE ?J%Psactgéf ke t he

brom nation of the conpounds o ormula X wth copper romde, it
i s possible tBVeaH9R out the reaction anal ogously to the methods described

inJ. Og. Chem 29, 3459 (1964) or J. Og. Chem 40) 1990 (1975). 30

Sui t abl | opL.pal i o ' . f WOL| whi ch
s teactelbi nEpRY. LSRN B XD conbdlild) Hicdiaing b REMUILC NN IE o 1L °
conpound of t fempeund(shofthefoandai()@stdessribed abyve, @nddheinsalis, sohatesr

tetrachl oroet Bﬁ@%h%iol@@ic@ﬂ@ﬂfnoﬁéﬁé] divatiedad desdidedMeréifil t - butyl net hyl
ether, in a tenperaturé range between 20 and 80C. The 35 mixture is then

treated with ice water and worked up in the customary manner. \Wen using
chl ori ne as aThelanymmtof mgcamgpound afdording todofmulat(l)i witich dsicedessargin

t al t, h ' ; | t
of - ohl or 28" Brderlo BchfBUR SIS Fed Bl EAIURE I0adptindohl of W hiRbEF b TN
in a polar sofagqfs, 8. the spepificeanapid sejgoted.-thedniandeddiseatha mangei d or
di met hyl f or mast demiristhationt Syd the RYihical toedifon Dhehd @aGehioNn tgenrals the 24

oot S man ) S04 i Bl B Yl 8 oy AL L
agent in the 50mg) per day per kilogram of body weight, e.g. 3-10 mg/kg/day. An
25 intravenous dose can be, for example, in the range from 0.3 mg to
1.0 mg/kg, which can be suitably administered as an infusion of 10 ng to
100 ng per kilogram per minute. Suitable infusion solutions for these
purposes can contain, for example, from 0.1 ng to 10 mg, typically from
1 ng to 10 mg per miilliliter. Individual doses can contain, for example, from
30 1 mg to 10 g of the active compound. Thus, ampoules for injections can
contain, for example, from 1 mg to 100 mg, and orally administrable
individual dose formulations, such as, for example, tablets or capsules, can
contain, for example, from 1.0 to 1000 mg, typically from 10 to 600 mg. In
the case of pharmaceutically tolerable salts, the abovementioned weight
35 details relate to the weight of the thiazolidin-2-ylidene ion derived from the
salt. For the prophylaxis or therapy of the abovementioned conditions, the
compounds according to formula (I) can be used as the compound itself,
but they are preferably present in the form of a pharmaceutical composition
with a tolerable vehicle. The vehicle must of course be tolerable, in the



5 chlorination reaction, the coi ~npounds of the fornmula X are

advant ageously reacted with 1-2 equival ents of N-chlorosuccini mde at about
50C for 2-12 hours in a polar solvent, such as, for exa aci acetic
acid, after addition of a catalytic anmobunt of hydrochl OW?QS%'%?’#@

m xture is then treated with ice water and 10 worked up in the customary
manner. cc) The conpounds of the formul,g Il can finally additionally be
obt ai ned by preparing the a- hydroxyketog s of the fornmula XI DH Rl 15 Rl
Formul a XI R3sensecthahiteisecdnhmatiblenwith theéhetimer Bonstit8&nts 3sfxthe ocornpasitinn
prepared 20 Ed] el STl ; f r,Sse with
Phe acti vat edois 1arnatb BETeEIEaRATTrE Ve bR be BRI '

net hanesul f on§quid Erobpie andr isf plRieEPI fenmewatedomith the spmpeundt Axrdsul f onyl

chloride, benggRffudl f&BELf&@)@hﬁﬂé)asotdbl&wWﬁéw|c%ﬁ"66ntz§ih|ﬁéﬂqd@.OSW'td)nW
oxychl or i o, B5% bF oot then A BompRUNG o Fither PhAmasrineRaRE REBIE T he
conﬁognds of substdmoesudam alko tbleysrestntainvhdimg bothetir mgnipounkds acesylingg tore

! _ . _ d: !
of the for mut ORI, $AEHFRIRARAHCAEBACSIRE hdting 16 BinkRuGITDo ICH

}

e
as, for exanpfa bigeptanassd thy gaeof kaewn dhareerautical dnethodsomdtigtane,
1, 2- di chl or oegdindiallyE YEdrsR X RN amixitR ARG, cbastitaais MRt pparaedlegicaly
purificatjon ¢ nsh% s in rﬁhrogFt%%r?ghl ng the reaction mxtures on a silica
gel coluntr hiQRARE EXGRIEHY ANGAUNAUXNBHES-"but yI methyl ether, tol uene, ethyl
acetate or mxtures 35 thereof expediently being used as el uents. 90
Decenber 2002 : : ; | e
erpl oyed i n t praTIae REEPERRsins BB IRl iRBhEH o 3A8E WiRkiPS,
Conpounds of @igestitable far arakrastalrtopical, oral (e.g. sublingual) and parenteral

(e.g. subcutaneous, intramuscular, intradermal or intravenous)
15 administration, although the most suitable manner of administration in each
individual case is dependent on the nature and severity of the condition to
be treated and on the nature of the compound according to formula () used
in each case. Sugar-coated formulations and sugar-coated delayed release
formulations are also included in the scope of the invention. Acid-resistant —— -
20 and enteric formulations are preferred. Suitable enteric coatings include
cellulose acetate phthalate, polyvinyl acetate phthalate, hydroxypropyl-
methylcellulose phthalate and anionic polymers of methacrylic acid and
methyl methacrylate.

25 Suitable pharmaceutical compounds for oral administration can be present
in separate units, such as, for example, capsules, cachets, lozenges or
tablets which in each case contain a certain amount of the compound
according to formula (l); as powders or granules; as a solution or
suspension in an aqueous or nonaqueous liquid; or as an oil-in-water or

30 water-in-0il emulsion. As already mentioned, these compositions can be
prepared by any suitable pharmaceutical method which includes a step in
which the active compound and the vehicle (which can consist of one or
more additional constituents) are brought into contact. In general, the
compositions are prepared by uniform and homogeneous mixing of the

35 active compound with a liquid and/or finely divided solid vehicle, after which
the product, if necessary, is shaped. Thus a tablet, for example, can be
prepared by pressing or shaping a powder or granules of the compound, if
appropriate with one or more additional constituents. Pressed tablets can
be prepared in free-flowing form, such as, for example, a powder or



Formula X 10 in which R3 is not hydrogen, are accessible in a different
manner: da) Conpounds of the formula X in which R3 = fluorine can be
prepared, for exanple, by reacting conmpounds of the for I X in =
15 Hwith an el ectrophilic fluorinating reagent. Suitabl D%F@@PPB%qcl c
fluorinating reagents (see also: W E. Barnette, J. Am Chem Soc. 106,
452- 454 (1984)) are, for exanple, 1-fluoro-2,4,6trinethylpyridinium
triflate, 3,5-dichloro-1-fluoropyridini trlflate 1-fl uoropyridinium
triflate, 1-fl m@s/rmdltablemmg e abmpound oif aipproptatd rhiked rvafhy ai bindetym

K11 wor o- N pr @é%;r&%bf’ hp bens Pk 2ag L Tinté) oA AUHERSR G R
N- f | uor obenzegeotsfiora suitRbI¢ KFSBiHine. Shaped tablets can be prepared by shaping
1-fluoro-4- hy@ﬁ@w\;lerﬂreﬂt R AR ¥i5dieAed @kﬁ%@nﬁen' w&tm%hwﬁ ofor at e)

(NFTh) . Thg fl uor| nat i reaction is carried out, for exanple 25 such that
a base, h tSHiaklenag 'Wnch a conpound of the formula X {RB=H is
converted into the enol ate of the corrpound of the formula X {R3 = H)) is

R3S H 1 equittarDRpSLcRl RaRRaStorY i PR Mdblel 85, RaIm (ool By el ON
t ol uene, hexamdninis@atione include !ﬂzei'lle& cfarcoat:aumta §O@QDU@¢1t60§QEd1ﬂgi§0

tetrahydrofur@ﬂ}mﬂa }WHOJWPA%FIEQ %agfoﬁmrn | durost &fray lgupt Nita bR or
tert-butyl

onet o Ape abaceith, end hastlisaaich viuss | saaonm%i@biﬂ@ﬂﬁwrfﬁﬁémzaﬁgf >

sodi um hydri degs getdtisandiglybydt bfisucrpsd and gum arable. but oxi de, nethyl lithium
35 tetra-n-butyl anmoni um hydroxi de. A suitable reaction tenperature is

10 Decenber 2002 -~ 41 -78 to 25C. For the dissolution or suspension of the
enol ate of th&tuiahbounharmaqenacalorm@psthnas ter Hparentsral oradeainisiration 2)

Feagont 3) gi s 07 caply MoRide=storlo HiaeBls pltparar IF‘%‘”EW@‘ Aoy 190
i xtures, 15r ofamii ovdish Sex nfﬁfefaﬂa FRIOE US4 it 2 e Tietiiet oo
added dropw seecipieat.t Engeer prepaatidns- a& tpoefedabdyC, admlarbtaredbllytra\termusly,

tenperat ure O%Ithfrhg ﬁOt+e82rgg€nl_rﬂ§tractﬁglueéﬁcrﬁe8fsot ht%ké‘dgilédd sﬁcu&:ﬂﬁeoﬁ% tion

conmponents ca be't reverse |ng t he
sol ution or siripamusaarbf ot lirtradesmatly asf an H@Jeﬂz@owoﬁlwmaretﬁar@m& eafrul a X

(R3 = H) dropyrerdly Be%ﬁéﬂéﬂe@rby)hlinﬁ@tﬁé dempBahd m@thrwa@eratndatenaeﬁng

t t d t d f { ted, th
Fenet! on' PO cdfipl ERaiep, apLIN il HERK, i e plad: ipfpiatie ° 1 "°
particul arly wotrpositibha@cobrding:teethel inventitrdia, gmala@nruamafgnmﬂﬂ yo &% 0 be

carried out 1%.ikighadraqy ab@yecokbbdiy.ding and H O ner, Synlett 187-189
(1991 ) in such a Wway that the trinethylsilyl enol et her of the conpound of

the formula X, in which R3 = H) is first prepared (e.g. with trinmethylsilyl
brom de or tr |S*uwabbel spharmaceufi¢al orcomgidsitioas ulfoonedotali radnoihistratiomt arg8 t o

80C w t h di f
tri e¥mhyl ar %l In hf ﬁﬂesg ﬂﬁ%ér/ﬂr@ﬁunag dr0 g%ggﬁﬁ oﬁféﬁ@s af"'eg éanztge @ﬁfﬂyponet hane
or toluene, i®yt nmngdaeeompouadnac@ré@gattcmr@naut@ t(Re Witba®neoRr niNRf&ire i s

wor ked up af t @bndedtRal isBlid Veltldd, P @xKanple eba HUtRPMah8 "Sifiphg'tea - The
wor ki ng-up of th«? reactlon m xture can be carried out in such a way that,

after neutral FSSHENEAMBRUTE, o5 excess of the base enpl oyed, the reaction
m Xture i s concentrated and then treated with a sol vent such as, for

| hyl s i
o T concant 1 SugBlfarRiacHiid sonBBRIEHS Tt opRaPAopiedivt o ma"lr].g'%“? s is
concent rat ed #®réferabiy prqﬁgzné\aéramﬁmgm reamy M'@naﬁﬁtﬁhépf@&a@?f a$@! BF oduct
i 20T o el ooty e
u uri ficati iV u
b omat ogr aphicBE iAsanels SRS PTbBAIGNSSSH B 1Mhie o ek BITSAARE by 1 or
ﬁxarrpl e) m xt lTMsaami/ed:bmoundrmwmmeraﬁ preséwaiih aneoneentrafion ofametttaﬂcs%\,i th
ept ane. o
1- PI uor o- i hy@?())(eﬁ&ﬁ%ﬁﬁeg}z)@ﬁos 'P’éyfgf eﬁmgl ?oc g)n%/“m s(tetrafl uoroborate)

(NFTh) can also be carried out in such a way that the ketone is used as

such, wi thout TeamsRIrMaP adiiinist@fioR N’ &iso OpostibleNBuitble | pHirRREeutical O
Decenber 2002
compositions for transdermal administration can be present as individual

patches which are suitable for long-term close contact with the epidermis of



42 db) Conmpounds of the formula X in which R3 = (C~-Cg)-al kyl or

(CH2) naryl, and where n can be = 1-5 and aryl is as defined further above,
can be prepared, for exanple) by reacting conpounds of li(?@ forguo?aoo? , in
which R3 = H with a strong base and with an al kyl ati ng SEENPCT he
formula R3 = X, where X can be Br, |, O C(O-CgH4-4-NO2, 0802 CH3,

O S02- CF3, O S02-CgH4-4-CH3, O S02-CgH4. In order to ensure that in this
al kyl ation only the deS| red nonoal kygpati on takes place, the conpounds of
the formula X (R3 re previ ousl 10 advant ageously converted into

conpoundthe mﬁteekaﬁgm paif:h%eswtablyupanm the agtivey cempound Han N, CH3 R3
RL Rl" Fgp %ﬂeﬂl XblfiE¥edRaqBold SHitidr AKbaivsd! hn@oradhbyérsga Ul a X1V

10 Decerrb 2 -~ 43 Conpounds of the t la XIl (R3 = H) can be
pr epar edaaé%%\’%h Ry dispersadening &t p%'Vme"Tegr §H€§|P8na ye SHOMPOYIDG. (1994) .

T?CC);;) of céheritiationofs hbbmJHgé %'35%E?prefdrﬁlbl V\ﬁ%t];ﬁ 3%5% 15%. 2& a( 042214' t
-, can be prepar or, e according to

Stork et bﬁf“mé’j %ﬁs'%mcﬁ% ﬁ ﬁ?%' )Ca Rou %gng?‘ft BY formil a

X'V (R3 elediroranspart e xxi hbetdgharmm.odaskmscnbedm fore exampld,uria, e.g. P.

W Hi ck 974) . Conpounds of the type of

formul ae &%ngﬁgékﬂF?@ :‘Lgé e reacted, after conversion into

their anion 10 by nmeans of a strong base wi th an al kyl ati ng agent of the
formula R3-X, where R3 and X are defined as_described further above, to
gi ve t he TBeifveRtion-@lao Erlales t@a compopd asdgscribed a&ﬁuefer\usem& H and, after

acidic h BESHR i rboxyl ation
of the fgggg:th(}?e%gffgr?féhé , E:onver{ %#ﬁ%rgﬁ?ﬁ%gkglhyéﬁggﬁ o the formul a
X accor diypg Itidliatietes. nventi on, in which R3 = H. Oorrpounds of the formul a

Xl {R3 = H) can be converted in an inert solvent such as trichl oronethane

or toluene, after addition of a base such as triethylamne, into conpounds
of the f Therinvention ﬁurthb:i mlatéiSto=a htef\btthe'rcbmannid a$ dascribel\abaté fig agent of the

(S Bt N B i b i 1
mZ%pmso%%em&UldﬁB‘&t&B)l can be

The invention furthermore relates to a process for the preparation of the
compounds of the formula | (R2 = H), which comprises

A) reacting compounds of the formula i

RT'

Formula It

in which R1, R1’, R3 and X and Y have the meaning indicated, and Z
is the radical of an activated ester of an inorganic or organic acid,
with thioureas of the formula i, which can be present in the
tautomeric forms llla and llib and !llc



25 prepared via conpounds of the fornula XIl and of the formula Xill
according to nethods known fromthe literature by conversion with) for
exanple, C-C(O-0 CH2-CH3. dd) Conpounds of the fornul R3 = CN
can be prepared by 30 nethods known fromthe Iiteratureﬁéﬁc‘ﬁ“g\%@ﬁ

Org. Chem 81, 5400 - 5404' (1959) by reaction of a conpound of the for rrula
XIl'l with cyanogen chloride. de) Conpounds of the fornmula X in which R3 =
O (C~-Cg)-al kyl can be 35 prepared by net hods known fromthe literature (J.
Chan Lee et al.) Synth. Commun. 27, 4{85-90 (1997)) starting from conpounds
of the fornmula X where R3 = H by refluxing a conpound of the fornmula X (R3
= H) with [hydroxyl p-nitrobenzenesul f onyl oxy)i odo] benzene [HNIB] in
acetonitrile for 2-6 hours and then reacting the resulting 10 Decenber
2002 44 intermedi ate after renoval of the solvent directly with an al cohol
of the fornula R3-OH where R3 has the neani Y defined above, at el evated
tenperature. 5 df) C‘grrpounds of the forrru&sa X in which R3 = "ECHg can

al so be prepar ogogg I n thi s ca L the | nternedl ate scrl bed in
de) is convert *r ? rrpc.q;mﬁﬁ)f a'f( CCH3 in
acetic acid with additdion of catalytic armunts of S|Iver car on 10 dg)
Conmpounds of the fhrmutla X in which R3 H N3 can either be preparttd fromthe
correspondi ng conpogigls of the fornula Xyyn which R3 = C or Bjdy

nucl eophilic replacenent with azide (K Van Sant, M S. South; Tetrahedron
Lett. 28) 6099 (1987)) or else better ~15 in analogy to T. Patonay and R
V. Hoffman, J. iPuhicHREnPRS ha¥82he dbarlid flicdte@m enol acetates of the
conpounds X (R3 = H) or from enanines of the conpounds X (conmpounds of the
formula XIll (R3 = H)) via an a-tosyl oxyketone and subsequent reaction with
sodi um azigihd. 20 dh) Conpounds of the fornmula X in which R3 =

(C2-Cg) - alkynyl, repared vyi 13d|ca eforrmla
XIV. In ardl ogy %@B]rg%ﬁgf%ggn ?{gﬂﬂ Oqﬂrgm)uq Fﬁf%?‘é&?‘nﬁr}@# T. Ito,
Y. Takaoka, Y. inastheir, abld Edditiohi salls 8sirfaorganic ofagwegadic mdm o5 Soc.)
Chem Commun. g XIV {R3 =
H can first bgﬁoﬁgp%gggg&%eEzﬁé‘lptpngﬁ%ff?{e@%gﬁa ﬁé?ér?g?ea(j tron}g) base such
as potassiumtert-butoxide in tert-butanol or such as potassium
tert-butoxide in tetrahydrofuran or such as sodi um hydride in
tetrahydrofuran and then reacted with 30 ethynyl (phenyl )i odoni um
tetrafl uoroborate with formati on of conpounds bf the fornmula XiV in which
= (C2-Cg)-al kynyl. di) Conpounds of the forrmula X in which R3 =
S02- (C~- C6) - al kyl ) S02- (CH2) n- phenyl, SO (Cil-Cg)-al kyl, SO (CH2)n-phenyl,
S-(Cl-Cg)-al kyl, S (CH2)n-phenyl) where n can be = 0 - 3, can be 35
prepared by reacting the enolate anion of the conmpounds of the formula X
in which R3 = H, generated by neans of a strong base such as lithium
dii sopropylam de in a solvent mxture such as hexanel pyridine according to
met hods known fromthe literature, 10 Decenber 2002 45 with the
appropriate dial kyl) di(aral kyl) or Biphenyl disulfide at |ow tenperatures.
The conpounds of the fornmula X obtained in this manner, in which R3 =
S-(Cl-Cg)-al kyl or S-(CH2)n-phenyl where n = 0 - 3, can be processed
further with perselenic acid to give the 5 correspondi ng sul foxides (R3 =
SO (Cl1-Cg) -al kyl ) SO (CH2) nphenyl) (J. Drabowicz, M M kol ajczyk; Synthesis
1978) 758) and with a solution of 30% strength hydrogen peroxide or by
reaction with mchl oroper oxybenzoic acid in dichloronethane to give the
correspondi ng sul fones (R3 = S02-(Cl-C6)-al kyl) S02-(CH2)n10 phenyl).
Conmpounds of the formula X (R3 = H), which serve as starting materials for
the preparation of conpounds of the fornula Il in which R3 = H F) CN) N3,
O (C1-C6)-al kyl) (C~-Cg)-alkyl, (CH2)n-aryl, where n can be = 0 - 5 and
aryl 15 can be phenyl, thienyl, pyridyl or furyl, (C2-Cg)-alkynyl,
S02- (Cl-GCs) - al kyl, S02- (CH2) n-phenyl, SO (Cl-Cg)-al kyl, SO (CH2)n-phenyl,
S-(Cl-Cs)-al kyl) S-(CH2)n-phenyl, where n can be = 0 - 3) C(O OCH3,
C(O OCH2CH3) C(OOH, C(O NH2, C(ONHCH3, C(ONCH3)2) O OCCH3, and Z has
t he meani ngs nentioned further above, are commercially avail able or 20
accessible in a different manner in anal ogy to processes known fromthe
literature (Scheme 1 ):



WORL ,YXRL' XVORL "' - )Y XRLl' Xa Oy RL Y X~ Sn(alkyl)3 XVI Schene 1
ea) Conpounds of the fornmula XV in which Rl, Rl', X and Y have the 25
nmeani ngs nentioned at the outset) and in which Wis a c harat | Ng
group such as halogen, e.g. C or Br or OR' or OC(O)-@,BQ%A&B%}W:

al kyl, e.g. CH3, or aryl, e.g. phenyl, can be subjected to ring closure
Wth protonic acids or Lewis acids to giue the correspondi ng cyclized
conpounds of the formula Xa according 30 to nethods known fromthe
literature, e.g. HotddheVige bagia icomnoupds o thanifernda CHRRAi=H) msingds of
Organi ¢ Chemi st ry] yrgbiccomndigahtbagedt t gart, 1973, Volume VI1/2a, p. 111
ff. 10 Decenber 2(.5);02 46 eb) Conpounds of the forrmulae X and Xa, in which
Rl andlor RI' S-(C-Cg)-alkyl, S phenyl, SO (C~Cg)-al kyl) SO phenyl,

S02- ( C~- Cg) - aBkitable fidtgphierarids dfe( farizkampleenyl , SO ( CH2) nphenyl ,

S02- (CH2) = ph : = =26, - == - al kyl
Soon (o1 & Bfponatl s BuER Bs tdrochicrcacid M hirothortic Beld antled V1)
literature (Heulfitric-amig phoseberigiacid @ed atnigasulirteacidheni e [ Met hods of

St 0t gart) by rgalic s e el b e e R KL & ommounds of. ¢ he
formia X 10 BFMG, AGR.anReHoR) 50l drengele ZaRRp) RAPULHRNIONLonatY:  he
am nes of t hebémrendsalfdhiorackh)suicoinichacill, Rimaniclacid, Ridleic adidf, lactic agid, f or
exampl e, faney ek abig il Yai@ OB MudeBriflc SRl CBAICTHE g, ideMliofiEPHRLS:
et hanol or glacral” acetic acid,’ or using zirc rn-gractal acefic acrt, or
using tin or Metganesulfenicr peid, i triflugromsthanasufoniei acidanti2thaszispthiazelzot i zi ng
by reaction vvg(de%.@nﬂqgthty[_q}mbgawmwmtm@@gdjoﬂag converting further
with Cud 2 and SO2 in glacial acetic acid to give the correspondingly
substituted sul fonyl chloride. These can be converted reductively in the
al kal i ne nedi The acoopalindg oo the fordaidal | (RDAMH)t camalsonbe prlesenbin dsgipndi ng
sulfinic id ' .their part ' ' 20 are then processed further
accordi ngﬁo %&%g@@&%ﬁfﬁﬂ fromthe literature to give conpounds of the
formula X or Xa, in which Rl and/or R1' - S (C~-Cqg)-al kyl, S-phenyl,
SO (C -Cg)-al kyl, SO phenyl, S02-(C~-Cg)-al kyl) SO02-phenyl)
S- (CH2) ~- phenyl, SO (CH2) n-phenyl) S02-(CGH2) n-pheny|, where n can be = 0 -
6, 25 S02-NH2, SO02NH(C~-Cg) - al kyl SOZN[(~- -alKYyTjRS Conpounds of the
formula X or Xa) in which RL andl or BN _©& | kyl, O CH2- CF3, -
O CHz2- CF2- CF3, O (45 Cg)=alXky 1 ‘ radi cal S;g0ne or nore, or
al | hydrogen(s) can be 80 repl aced %y ) , or ORd4 hydr@gen can be
reptaced by OH, OC(O CH3) ~O CH2-BW, or N(COOCH2Ph) 2) O (CH2) n- phenyl
where n = 0 - 6, S (C--(Cg)-al kyl gf$ phenyl, S (CH2)n-phenyl) where n can be
= 0 - 6, are accessible according to standard net hods from conpounds of the
formula X or Xa, in which Rl and/or R1' = F or Br,

The compounds of the formula | according to the invention (R2 = H) can

20 moreover be present in their possible geometric isomeric structures.

The alkyl, alkenyl and alkynyl radicals in the substituents R1, R1', R2, R3,
R4 and R5 can be either straight-chain or branched.

25 Via the open-chain tautomeric form la, the cyclic compounds of the formula
| (R2 =H) in which R4 and RS are different are in equilibrium with the
positional isomer compounds of the formula Ib (R2 = H) and their acid
addition salts



35 by nucl eophilic replacenment with conpounds of the fornula RL-Mor R1'-M
in which RL and R1' have the neanings nentioned above and Mis an al kal i
netal atom such as, for exanple, Na, or a tetrasubstit itro at om
such as, for exanple, (n-Bu)4N. For this, for exanple, gb‘j%e U\t.?ﬁﬂgg&the
formula X or Xa, in which RlL 10 Decenber 2002 .. . 47 andlor R1'" = IS
advant ageously reacted at 50 to 150C in gzpol ar aprotic solvent such as
di'met hyl f or mam de, N, N-di net hyl acet am de 2-pyrrolidone or

di met hyl sul foxide with a conpound of tlﬂ#e‘;\f or a RlI-H or Rl'-H, where R1
and R1' are as defined above, with adglt of a base such as, for
exanpl e, sodi um or potassium carbon i unghydri de, potassium

hexanet hyl di si | azane, potassi um or gf oxi de, cesium carbonate or

t et r a- nbut yl ammoni um hydr oxi deR4md wor kédR® in the customary nmanner.
10 Such conpounds are al so accessi b Xa!tl ng conpounds of the fornula
X or Xa, in which RL and/or R1l' = PBr, und phase-transfer catalysis
conditions (E. V. Dehmow, S. S RHm ow) Phase Transfer Catal ysis, 2nd.
Ed., Verlag Chem e, Winheim 1983J QHH 5 corrpounds of the formula R1-H
andl or RL'-H with, for exanple, a cat 4 uch as Aliquat 33fi in a

m xture of toluene with 50% strength aqueous sodi um hydroxi de sol ution or

Wi th 15- crownypnish drobeoRm Weil BBMess rle(mz B bR ROAIHY Br I oadig e

| ut f
Serio 20 ChggBHsitin salls 2re arabtaly presaht deprids &5 aaaiadnt bulpal 81 th6 o)
Q. Ont a,T Y, lwdtfﬁkent spacaHilitray oﬁhatstmeshWea&BRa)a(nﬂglaﬂ)An sW¢h @mvaR a!lrthe~ L.

i ang- Te, t

et 2ger - synt nEafaoSmalée pERNGeROR Rpeefti penlec Mt Bilten s, SFUBR, o1
of the fornul ﬁwlamlldlneannmsyﬁemh Rl andl or R1' O (C~-0B) -al kyl) O CH2- CF3,
O”CHﬁ gFZCF3 IPthé AP ou'h'd%yéec Mlﬁéeto' the! ﬁﬁ/eﬁhéfﬁ{ | oﬁl?dbﬁé”o‘f tﬁ@ep&{sutﬂ@lre gr
by a1 CABy Ca“@é i atisiopne f pERrI SIS s s BEDRBEN  whor o n
gan lée 0 - ?h S-(C~- Q) -al kyl, S phenyl, S—(CHZ)n phenyl, where n ca\rllmbeh:

- can ic
R andl of RL %e%&#@&]r@ﬁggcang g@ba%@ﬁe&?él%%ﬁ%&%tg%ﬁcﬁ%zﬁ tﬂ?
Fri edman, 35 Komgrebds Hrare eacteqwithibeth %reaéglimm maigs 1atic frem 1:1 &o
exagpl e, CO”pﬁUﬂgsTlﬁé rédt€ioh @s %V&?a@(ecﬁ?w é@medrbuo/fh Qhér’félrt @ﬂdﬁﬁtr e’ ml s Cl
or Br ucl e i c. replacenment, w a ni as
exanpl e) f{g Orgamq F?‘ S fH%hs%\péer}{F&i “f%‘?e mergeﬁ'g L geousl y
a polar, apr ot:ilmetiwlalcetamldelchhbmetﬁyb@-mfxmlrpbm) dibdamec e tdteahydeaiarang

dlrrethlforrra t 2 I t hyl
sul fOX|yde A gg?@&bﬁ%%&@%%?eﬁ?&ﬁ%@%ﬁ ?Dghol dl%tﬁ%::gg]:: |c1‘ii'aﬂ$unés of

the fornul ae RIVAMAIRRYS SRIMRAIS: NOVEVERJIPHIVERP ﬁr'é‘e
substitut ed amgétate, Thbetrahairy | altaltbls abuctt aas bengthanmlr esthdnaim pllwanol,
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30 1 to 2 equivalents of the compound R2-COOH, preferably 1.5
equivalents of the compound R2-COOH, and dispensing with the
addition of the acidic inorganic or organic catalyst described under
aa) - ac), but advantageously employing the acidic cation exchanger
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HHHCHZ- CH3CH2- CH3CH2- - 131A25- SOZ- CH3:  HHHCHR- CHZCHZ- - 120A36- S02- CH3:
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HHHCH3CH3CHZ- - 109A85- SO - CH - CBHS:  HHHCH3CH3CH2- - 164A95- SO - CHZ- CH2- CH3:
HHHCHZ- CH3CHZ- CH3CHZ- - 136A105- SCZ- CHZ- + HHHCH2- CH3CHZ- CH3~CHZ |-137 1
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HHHCH3 CH3CH2- HCI 245A177- S02- CH2CHZCHZCH3; HHHCH3CH3CHZ- - 244A185- S02- CH3;

6- S- CGFBHEB&-BCHZ--146A195 SOz- CH3; 6- S02- CEHSHHCH3CH3CHz - - 160A206- CoH5;
HHHCHI3CHI Br 280A216- CsHs; HHHCH2- CH3CHZ- CH3CHZ- HBr 140A226- 3 CFs-CsHa ;
HHHCH3CH3CH2- HBr 199A236- CN; HHHCH3CH3CHZ- HBr 283A246- t hi en- 3-
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: HHHCH3CH3CHZ- HBr 156A386- 1-na hth | ~ HHHCH3CH3CHZ- HBr 241A397 4- CFs- CsH

~ HHHCH3CH3CH2~- HBr 203A405-. 4- Cl - H Decenber
2002 55 ExanpfBREOMRPU WA%M%QT b @&%’fs% \Whidh are obtained
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6- Cl HHCH3 CHI CbigrinichtidA“dhty BE celei feEhdn GnbdrblZ aftee - CF3;
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e oAb el Sty REN: [ iR @ - PO

HHFCH3CH3CH2- - 150B7Cl ; HH ~COO HCH3CH3CHZ- HCI 217C1 rac6-Cl ;

HCH3 _HCH33H3 GElgr th84n 86t et e stadiig &ebidfarttes of the formula 1l are described in
the literature (cf. Houben-Weyl, Methoden der organischen Chemie
[Methods of Organic Chemistry], Vol. 9, p. 384; 4th Ed.; 1955 or DOS
2640358 (03.16.1978)).

30 In the compounds of the formula i, possible radicals of an activated ester Z
are, for example: Cl, Br, |, O-C(0)-CgH4-4-NO2, O-SO2-CH3, O-SO3-CF3,
0-S02-CgH4-4-CH3, 0O-S0O2-CgHy4. They can be obtained by a number of
methods:

35 ca) Diazoketones of the formula VIII



Cl C6H4- 4- Cl CHZ- - 79C36- Cl ; HCH3HCsHsCsHSCHZ- - 64 10 Decenber 2002 56
Exanpl eRl; Rl' RRR3RAR5XYSal t M p. ~CC46-Cl; HCH3HC6H4- 4- OCH3CsH4- 4-
OCHSCHz- - 69CL +6- Cl ; HCH3HCH3CH3CH2- - 70CL - 6- Cl ; HCI—ISHCE?%%% Z@i%
CsH4- 4- CF3 ; HCHI HCH3CH3CH- - 101066- Cl ;  HCH3HCH3CH3CH2- H ' HCH2
CH= CH2FCH3CH3CH2- HCI 153D1H; HHHCH3CH3CH( C6 Hs- HBr 194D2H; HHHCH3CH3CH( C6
H4 2- Cl-HBr 158D3H, HHHCH3CH3SCH2HBr 220D4H;  HHHCHZ- CHz SCHZHBr 261D5H;
HHHC( CHB) 2- CHZSCHZHBr 130 (233 decD6H, HHHMCH2- CH3CHz- CH3SCHZHBr 144D7H;
HHHCHZ- CHZ- CHZSCHZHBr 171D8H;, HHHCH3CH CHIQ2SCHz HBEN 1 D9H;
HHHCH3 CHz - Cs Hs SCHZHBr 153D105- Cl ;  HHH SCH2HMr 157D115- Cl ; HHHC CH3

2- CHz SCH2HBr 148D12H, HHHC CH3 Z- e8D13H, H ~HHCH2- CHzCH( Cs

Hs CH2HBr 285D14H; HHHCH3 CH3 CH( &%t 55- NO2; HHHCH3CH3OCHZ-

CHZ- 175D165- N02; HHHCHZ- CH3CH2- CH3 Y126 10 Decenber 2002 57
Exanpl eRl; RL' R2R3R4R5XYSal t M p. ' @AL75- O™ HHHCH3CH3OCHZ- 129D185- C ;
HHHCH3CH3OCH2HCI 232D195- NO2; HHH(B%CIBOCI—ZHCI 210D20H

HHHCH3CH3OCHZ- 131D21H, HHHCH3CH3S02CHZ- - 143CHD22H;

HHHCH3CH3OCH2- - 169CHD236- Ch HHHCHBg:g m4CHZD24H

HHHCH3CH3N- CHZ- - 164S0OZ- CHZ( CsHa_4- CH3BEBYEN C( O) CHa;

HHHCH3CH3OCHZ- HCl 270CHZD265- CN;  HHHCH3CH3OCHZ- - 169CHZD275- SOZCHZCHZ CHZCHS;

HHCH3CH3OCKZ- - 172 -

e OO0 7. it 1 Tt R eEs Wl kvdinatic agids e the popRsHRdE S o,
HHHCHBCHBOCH? - - 161 torrateL (R €, By i3 FHICHhiemeetass. angssame compounds
HHHCEHA- 4- Cs HA- 4- ChChie tdmtlte’ Hl Hrebkdwn from the Ilteratures g J. Am. Chem.

AHHCORA- 4- QoM 4- C55 '8 935871 858) 5! iRdian civér. §06 82518 (1965)), ahd the
further compounds of the formula |l can be prepared and reacted
10 correspondingly. The diazoketones of the formula VIl can
furthermore be converted into the corresponding compounds of the
formula [l (R3 = H) by processes known from the literature via the

hydroxy compounds of the formula IX

0
OH

R1
x’Y

15 R1'
Formula {X.

cb)  Since the processes mentioned under ca) only lead to compounds of
20 the formula Il in which R3 remains restricted to hydrogen,
compounds of the formula Il are advantageously prepared by

reacting compounds of the formula X

0
R3

R1
x/Y
R1'
25

Formula X



10 Decenber 2002 58 Exanpl eRl; R1' RRR3R4AR5XYSal t M p. CE46-Cl;

HHHCs H3- 5- CsH3- 5- CHz- HBr 179Cl - 2- CH3Cl - 2- CH3E56- Cl ;

HHHCeH3- 2, 4- CsH3- 2, 4- CHz- HBr 194di - Fdi - F The conpounds of| H&e fgr % eicl are
di stingui shed by favorable effects on the |ipid metabol 1&RECERPESFYA%: i ar |
they are suitable as anorectics slimmng agents. The conpounds can be

enpl oyed on their own or in conbi nation3% with further slimmng agents (as
descri bed, for exanple) in Chapter 01 of the Red List). The conpounds are
furthernore suitabwéhfarsuitablephalnganaling agrnts suck has.t faraexampleofwithype | |

di abetes. The effigamentdl éM6rise BrobTndasufaFt ellofde! Phoro¥hlorddrea,

Bi ol ogi cal test nodel: The ang{ﬁctlc acmlgn v%% est ed q?n mal e NVRI m ce.
After withdrawal of-GNRIBSYGsIniBIde gapoer(ihbrem -br%rwﬁa IpXRNGEAmPleX,

adm ni stered vi a aNsdromaebcdbiniddeundepiconditons dumawny frand the tlitefatwre. access
to drinki wat er, nJ LK. ' es
after gi vﬁg t he pﬁé%grag]m %’%ei?ﬁgé’ §%’ﬁ@§%§g8ﬁ%§m é@ggﬁgk%g'tﬁ% Iﬁ(ﬂd’ S

det er mi ned hal f - hoofr¢$an b prepared by pseresses kaewe fram thelilerats. of the ani mal s
was observed. The neasured m |k consunption was conpared with that of the

educti on of the coiAtle daldRanetE RASALE RO 10F CHPBRIS ISMPHE ScHne,
conmpari son w th t hsulfunyir ehibede amoredchlorouted, DNahidresudifitide) bromine-
cumul at edlivgl K] &%rﬁﬁmt@-WPEW@%E%drs?ﬁn%%@%'gﬁ'fei%fﬁ%ﬁl Ton
i NRA~N~- RS - - ~conskrieptine mrheorpartibabwimides In tae easer of Relagesstion rwith
treatedcontrol anigRhifd, bronifis iBdVEHtadeously added dropwise, if appropriate
diluted in inert solvents, to a solution or suspension of the equimolar
amount of the compound of the formula X in an inert solvent. Those
15 suitable are, for example, halohydrocarbons such as di- or
trichloromethane or 1,2-dichloroethane, but preferably glacial acetic
acid or lower alkyl acetate, or mixtures of the solvents mentioned.
The reaction temperature is between 0° and 50°C, preferably
between 10° and 35°C. Halogenations of ketones are catalyzed by
20 acids; it is therefore advantageous if the reaction mixture is treated
with catalytic amounts of an acid, e.g. with hydrobromic acid, or,
after dropwise addition of a little bromine, the reaction mixture is first
warmed until the halogen is decolorized and then brominated further.

25 In the bromination of the compounds of the formula X with copper(ll)
bromide, it is possible to carry out the reaction analogously to the
methods described in J. Org. Chem. 29, 3459 (1964) or J. Org.
Chem. 40, 1990 (1975).

30 Suitable chlorinating agents are, in particular, sulfuryl chloride, which
is reacted in the customary manner with a solution or suspension of
the compound of the formula X in a solvent, such as, for example,
tri- or tetrachloroethane or an ether such as diethyl ether or tert-butyl
methyl ether, in a temperature range between 20° and 80°C. The

35 mixture is then treated with ice water and worked up in the
customary manner. When using chlorine as a halogenating agent,
HCI gas is first introduced as a catalyst, then, in a temperature range
from 0° to 25°C, an equivalent amount of chlorine is introduced into
the solution of a compound of the formula X in a polar solvent, e.g.



R~NI [M]N/ [m]Formula | Conpari son5061 1. 62121 2. 6138conpound: H~Br H~ NHO
~N~CH~SY = direct bond; X = CH2; Rl = Rl' _R2=R3=H, R4=R5= CH3; HBr
sal t Exanpl e A27505 | 0.445 / 4.0489Exanple A28505 | 0.0 anpl e
‘A35505 | 2.465 / 5.5055Exanpl e A39505 | 1.485 | 5.4273@%?@&%%? I
0.845 / 3.1273Exanpl e A42505 | 0.605 / 2.9480Exanpl e A45505 / 0.065 /

2. 7898Exanpl e A50505 | 1.564 | 3.5356Exggl e Bl (rac)505 I 0.065 /

2. 9498Exanple Bl (-)505 / 0.085 / 3.4098Exanple B2 (rac)505 / 0.065 I

3. 4098Exanpl e B2 {giné&iatlacéticlaGidiar dimetbgitvmanmige or Bi-nfeth@c-pydrolaiapr210 |

4. 8095Exanpl e C65 Lo 3: 64 I anpl e
too0n | o B | 5. Dereachod ¢ %é%%?’%@g TR s thefi trated wif 1A
tabl e that the conyd@rdsaod twerkesk mHPy [inexHisi tcusteraary gdvanngior dEtic
action. The anor lecﬂidglcgééthwihihﬁdeﬁl't@ %rﬁp?ok«éd' s iaTmmrlsf&@tiggrrggémdmgﬁtrg@_ t he
conpari son. exanpl e, ,5.The preparati o me._exa S i escri bed in
detail bel*ow;, the ‘Eﬁl‘ﬂré'? PHnﬂSEﬁ ’ogﬁ? hSO%PHﬂﬁ% BP e @HPH n are

anal ogousl y: Exanpadvahtggsoustyuneacted) with d-2 equivalents of N-chlorosuccinimide

5- Met hanesul f onyl - 3 I PReNYL4 k&A= 2in3 a3 piadrt dgH n ,2-d]th
i azol -3a-of a) | nd%n-a?-sgﬁg-ozé? u@f gJﬁ;"ﬁF‘o'ﬁffg@?&i %Igghgo%ﬁwn%%f ?hlte in

11 m of water areeXadoRia. glasjahiasetia@cisl, sftef addifion eﬁgmmawumbpfz g of

commer ci al |y obt ai fyafbenibrieEcihi T Mdixne is théd Qredited witheide- aaRsreaid at ed
hydr ochl 01' c acid and the M ture is stirred for 15 min. The resulting
sol ution added WPEGHiUPIN e SUNCHIATY MANGE 4 g of cud 2 x 2H20 in 20

of water and 195 ml of a saturated solution of S02 in glacial acetic acid.

After the 20 ol U j f&?rﬁ e v Baditiby Be lobtaitdd r €d at
roomtenp. for&\'l)l IL:E':‘J(FQ.eo@)EZOgg%%tB?% 0 H% E'I‘a gﬁ%\/\%t er ! %‘y c(reystal%cl{zati on
of the desired prdeipterarinadhe a-hydeoxyketanespfthe FarsxiiX] is achi eved, which
is filtered off with suction and washed with a little cold water. It has a
melting point of 75C. 25 b) Indan-1-one-6-@ifinic acid: 2.1 g of solid
NaOH and 18.1 g of NaHSCOg are di ssolved in Hof water. 2N NaOH i s added
si mul taneously and 8 g of indan-1-on chloride are introduced in
portions such that the pH renai -7.2] RBe tenp. increases in the
course of this to about 35C. The m X (s Ytirred at roomtenp. for 2
hours, carefully acidified with cor7¢g. hydr%chl oric acid and concentrated
to drynesgs the residue is extracteR'twi ce by boiling with about 200 ml of
nmet hanol and the filtrate is concentrated again. The residue is triturated
with a 35 little acetone, filtered off with suction and dried in vacuo.
| ndan- lone-6-sul finic acid is obtai nE@MAXh deconposes at 275C. c)
6- Met hanesul f onyl -i ndan- 1- one: 10 Decenber 2002 61 0.75 g of sodiumis
dissolved in 75 m  pf anhydrous neth .. 5.9 (o) PN -1-ane- 6- finic
acid are added in I’IﬁI"Pi%’ﬁse'ﬁI?&ﬁﬂ?é"'Irf‘;ﬁﬂPeaeg g?l &?@dgﬁgar}&?ﬂ&e@ﬁ% for 30
mn. 7.520 of netagdordiogitdecustamaryeproadsias, ima maaned knawme pes setwith ed at
reflux temp. for 4gho ivativis*Be idigari St $HYrgahit add$ YeRNA4 at ed,
the residue is exftrhlaéc?%%e? ts‘%?%?rg Wth a,ter ang1 éIgI%é 2, the org. phase
is dried and concemethansgulionyd ¢ ibligride;, gy drifluoreme aﬂeﬁphwlusi*&” e,
gi i soEr opyl I fet helr . ethbhesulfonlyt ]ghlbﬂde,obénzdrfebuw ighlbrﬁ@d petoltiengsulfonyl
- met hanesul f onyl i ns loneg. .09 pol nt | in
2- Br ono- 6- net hanesé}ﬂg%qﬁ/l iqﬁ'c?ﬁxl- 28{9:@8&3 wsé’ h§?§% {r&h%l?lldg, ‘Sﬁos&\%r@
met hanesu?d onyl i ndtiibramidecpbesphoggp exytbdpride, penitioberizoyl eljpdde.aceti ¢ aci d
and treated wiith 0.4 m of 48% HBr solution. 0.92 m of bromne in 10 m
f gl acial [ i d dded, at
ob gracia acﬁgcsglﬁtlion aorreSL?Spe?\sio% orfot%n compounds of the formula {l thus
obtained according to the respective method is expediently concentrated
under reduced pressure and the compounds of the formula [l are purified
30 by crystallization in inert solvents such as, for example, benzene, toluene,
tetrachloromethane, dichloromethane, 1,2-dichloroethane, cyclohexane,
hexane, heptane. Another method of purification consists in
chromatographing the reaction mixtures on a silica gel column, heptane,
diethyl ether, tert-butyl methyl ether, toluene, ethyl acetate or mixtures

35 thereof expediently being used as eluents.




15 tenp. and the mxture is stirred for 2 hours. It is poured onto ice, and
the precipitate formed is filtered off with suction and washed with cold
wat er. The product is purified by colum chromat ography Si 02 usin

di chl or onet hane. Sone di bronmo derivative is obtained as"BE’@cﬁ'f"gPTi?qgry
fraction and 2-brono-6-net hanesul fonylindan-1 20 one of nelting point 120C
as the main product. e) 40

5- Met hanesul f onyl - 3- phenyl - 2- phenyl i m n0-2, 3, 8, 8a-tetrahydro

i ndeno[ 1, 2-d] thi azo!-3a-o0l: 1.45 g of 2-Dbrono-6-nethanesul fonylindan-1-one

are dissol vedyy : ' 1oL i 1.25 g
of N N di phenﬂl%]ﬁ?glgg)gga% ﬁpg?%ﬁ_ggﬁhg%hﬁ%%s%%]:éc?g‘sr'%%ddg‘g@y"teat

5- met hanesul f 8age vithentayurtherpusifigation eperationg, 8a-t et r ahydr oi ndeno[ 1, 2-d] t h
i azol - 3a-of crystallizes out of the clear solution after about 2 hours.
After sta ing overnigh{i ift is filtered off with suction 30 and washed
with a |itd| e“9RPOYRS of the forpHia 4r obr omi de (m p. 247C) are dissol ved in
10 M of nethanol and treated with 0.8 m of triethylamne. After 15 mn,
150 m of water are added and the m xture i stirred for 30 min with
ice-cooling. The product formed is filteredg offR\gith suction and washed
with alittle cold water. 35

5- Met hanesul f onyl - 3- phenyl - 2- phd
i azol - 3a-of of nelting point 172C i sS{biea
10 Decenber 2002 62
3- Et hyl - 2-et hyl i mi no-5- (propane-1-f1'fonyl)-2, 3, 8, 8a-t etrahydroi ndeno[ 1, 2-d
]t hiazol -3a-of a) 6-(Propane-1-sulfonyl)indan-1-one: 5 0.25 g of sodiumis
di ssolved in 50 m of anhydrous nethanol. 1.96 g of indan-1-one-6-sulfinic
acid (see above) are added in portiof®@Hd Xhe nixture is stirred for 30
mn at rogntenp. 1.87 g of 1-iodopropane are then added and the m xture is
stirred for 4, haur t. reflux tenp. For canmpl.eti of ,the reaction, the

M xture is 10nEL R ruirogBRtire e fid Aednt BnEEdop: opane and
10 mM of toluene and heated to reflux for 2 hours. It is then concentrated)

the resi due | gaPXt6afbBhd oPRBbARINX i WREERPEASHRCL bb el phase
R3

is dried and concentrated, a e re5|due|sfour| .colu tration
(Si 02; cycl ohexanefpé??i@/ﬂnpli»‘@@Vd?@cungzq:qm?‘?uréﬂsl‘g the formula X in which R3 =

( Propane-1{l5 sul f onyH) ittel adn blé&!@pﬁflicnﬂdlcbrin“gyingOfda‘geﬂlQO_S‘ui'tébl@bélébt?@ﬁﬂlid))
é: (B[)(r)ggage( ?r SE?P g 'rfxﬁhl&é;Eé’zliaegﬂg?%‘e;)el'af%@gw.T@.eBéﬁ\%%', 3N ARl. chem. Soc.
2- br ono6- ( pr opane-106& ul #62vSH nd4984)) onare, s toar r exampler andluog@dA.§- to t he

20 preparation of tAnfat rRtimBinhangstel f 9mvdichdan1 dersbyridilufr Yamater oduct
can be purified by

rystal.l.i zati on_ and hing with | o i Lin etrol eum
cther . b-br ono. o FHUSRRRINER  cRJRB: novermyiliblim el BRaluaBEREGY. soc | <
obt ai ned.2®5 c) _1-fluoropyridinium pyridine heptafluorodiborate, N-fluoro-N-methyl-p-
3-Ethyl -2-ethyli mtgﬁ@g'eéﬁﬂrd?%@%é% Sg:c T QL aroAN PrébyRp-tRicnBBYRmide,

i ndeno[ 1, 2-d] t hi az a- ol : i .. .
2- br ono- 6- ( pr opand¥-flugrabesrgnesuligaamide n N-raraeazensasifonimide INFSH, acet one
and treated with 5RAuc@-Shydtody-1d-aidxwhiabiaycioR. 22]6dtard  Asiefterafiubreh

stirring. After ahout he,hydr obrom de 30 of .
3 et hyl - ot hy i mieeted (NETHY A iR kSon’s Brmied opt for pxemBlEnop 1. 2- d
]t hi azol -Zfa- of crysuchithatabase; witlTthe aidxafwhich 8 compausad oftthe fomiudaXp. for a
further hour, and =p k Pd HSiafd kb ST P A washed
wth alittle acet(‘c?r?g. %ﬁ k%&ﬁ%ﬁﬂgn&éﬁf %‘?ﬁéﬁ%ocr)nﬂ"&d{g‘ 8? Hﬁ)bhﬂ? &i"the
3-ethyl - 2-et hyl i mfggmgla( rﬁi,am-e A |qq51,q>§1| o ggsolution or suspension of a
2b3’8’83_t%r ah'ydr?: Y %f’tgeﬁl%ﬂuwm? ?Rmf Hﬁﬁlc?du Walgmianto h (“)aifm f
obt ai ned. is is dissolved in.,. t hanal _and }reated w : 0
OrT ot iyl i ne. af (o ODBolT PrBe elient gyl 85 BENZBRE ol the¥ehd ¢ ¢ [T
stirred i'BgO an ice m'mtaﬂé @r in ra)LpalarTlaprqﬂcyst)h!bht auch asrtefrahydrofurbner ed of f
wi th suction, washgheiyidriainide, 28CktBHiEiIE] SBthY ether or tert-butyl methyl

ether or in mixtures thereof. Suitable bases for this reaction are

n-butyllithium, potassium or sodium hexamethyldisilazane, sodium

hydride, potassium hydride, potassium tert-butoxide, methyllithium,

35 tetra-n-butylammonium hydroxide. A suitable reaction temperature is

2,3, 8,8a-tetrahydroi ndeno[ 1, 2-d]th
edY Exanple 2 (conpound A9):



10 Decenber 2002 63 columm filtration (Si02) ethyl acetate/nmethanol 311 ).
3- Et hyl - 2et hyl i m no-5- (propane- 1-sul fonyl)-2, 3, 8, 8a-t etrahydroi ndeno[ 1, 2-d]
t hi azol - 3a-of of nelting point 136C is obtained. 5 The gagjeoun%s %02

Exanpl es Al) A2 (use of imidazolidine-2-thione), A3 (us cember

5-am noi ndan-1-one)), A5, A6, A7, A8, Al10, Al7 {use of 4-am noi ndan-1-one))
A 47) A48 (use of 5-chloro-6-nitroi ndan-&T one) were prepared anal ogously.
10 Exanpl e 3 (conpound A21 )

3- Et hyl - 2- et hyl i m nE8°atopdfefy IFop tie dissalutien osisyapensiere abthe enalatendfdbel - 3a- of

0701 “phenyt bor oni ¢ CoTPRURGUI IR IIUIPRAR =14 BB fome, '8 A erekaB: 12
vt urecol 200 m a7 o haiRnte! Ao e BPORMAMBNSA HoBDSNG BadRals:

Af t eL thle addi th i ondizsoled 1 ohe pof | tadi wbVémentioriedt %Wté. 66 @Aﬂén}h

tri phenyl pposphi ne,_. e e, t. r . e

et hanol part of thg]'g@ﬁéggl%rg}%%@&uq%g‘?'gg?ﬁ@ﬁoﬁ@ﬂgv%éﬁ@%?@ghaﬁ% iR in
vacuo, and the _reathe'maddﬂ_d(dmpevims at ademperatiehof5F8frito ¢f100°G Npretetablyn
hydroxi de sol uti O”aFBQeﬁ?grr%t]@]EE 8t -80PaB RS TR WRiubAEe b? éﬁ@ BHHI%P ofhe

organi c phase is s and the agq I.s additi onal

ar at ueous part,
extracted 25 a fur ﬁ%erre?%?“t Fampopgntsnean r?gs%ilehc@ré'ﬁgeﬂ‘ét. inTkRe FeYRISRed
organi ¢ phases ar eovdsthieel by hbdingities solution onisubperadioh ot thai enolate! afrthde

esidue 1 40t Frr ecchrPRERd v s madta X 183 1 BORADMRE A 2 RalBHIH AR i ¢
n- pent ane and dri efluotinatingueagent aidhe temperaturgs dndicated. Bapendingoartha- one of

mel ting point 75C isapbhaienfsbraturé Csere@t8dL e #88tiotiPomplete after 15 _
2- Br onp- 5- phenyl i ndan-1-one: 3. QN? of S-Bhenyl | ndan-1-on ?rﬁ, di ssol ved in
25 m of glacial afHRyESacith. urss aTh8o, JERE h PEURYAYY of WitlRr i n

gl aci al acetic aci ti-fucrobentashesulforintddd, wanavahtagebisly mlsocotbe bawiedrosti n 5

of gl aci al;zacetic L . ' ' S, Lk .
t enper at ur1 g in theﬁ]cgﬁélggyg?ﬁgﬁﬁeg{ﬁig@%}é&ﬁe&aﬁt%?@%h%%ﬁarge?ﬁs:ggt'ri‘r red at
room tenperature fguchafway that thewrimetnyisilyegnal ethardifihe coowpunt dither oni ne,
stirred for a furt £ GRGE | ' if viltehi iMjo ice
water (15 g of wat ?h%w )r(\)]?ﬂf’%t%kgigo %Iﬁg‘% @%?'an%fgggfggﬁgﬂrgg nate).
The deposited prec Ef?T'QPe‘?'i wimatiylaihy i 0%‘3{*}‘?@38&? e i JOlHRPR A %r aphed
on silica gel usintp t8I°Gemdtheatgitioacelt aneeqdivalen® -oBr aniese- shelmyds, nfidan- 1- one
of neltinggpoint 9 | St ' — . .
3-Et hyl - 220t hyl i i %@@%Z‘H‘%ﬁ‘@’é‘ﬁ%’ z?i‘ét g%erg Ofipating jreagent, digsolved in
t hi azol - 3a- of hydr 8ishintpaetiane ortoliens, fs (Hep-asidsdatyrrmdgmperaiyee apd
ﬂli ilsolj vedhi In ﬁo Mt redigtioacaiao®e isAwarked iupnafeér 39%reattio®ftime of about

, N - di et hyl t hi our | r e i e by , S
solution at 5C in tq geh o@(r)slu&ggho@%%w?néahxﬁggv.or?lﬂ@q'geéjéﬁé gé;é%%gﬁtﬁ'?teuws
stirred at room t efperba gagiedopub imeues a aray thed, pftecnputralizativs afham
B EL hyl 220t hyl | e S B o R Peson qmadurs s coneentiated s of
ydir obr ot de. ot PR AR GRS ih i 3okeent i 4Pf FEAPIES Uit AcRBle 25
Starting from 5- br omhepthne-dndeariradtae bycshakingiwith\hajf-obddentfated sédfijm A29,

A30, AL, 32, A3 nydidBendiibondti® sBRBPTHRACRAAS YRBEUN YonbibE ¢

3- Met hyl - 2- et hyl i Aftaodpvinglover magsesiv spifpieeagd the readtiopaprasiiebBgar oi nden
o[ 1, 2- d] Bbi azol - 3ghef bBY EHYPStaNEE® either from a solvent such as hexane or
heptane for further purification, or else alternatively subjected to a
chromatographic purification on a silica gel column with elution with,
for example, mixtures of dichloromethane with heptane or ethyl
acetate with heptane.
35
The reaction with 1-fluoro-4-hydroxy-1,4-diazoniabicyclo]2.2.2}-
octane bis(tetrafluoroborate) (NFTh) can also be carried out in such
a way that the ketone is used as such, without conversion into an
enolate or an enol silyl ether.



a) 4-(4-Trifluoronethyl pheny()indan-1-one: 35 6.33 g of 4-bronoi ndan-1-one,
5.7 g of 4-(trifluoronethyl)phenyl boronic acid and 6.36 g of sodium
carbonate are suspended in a m xture of 100 m of tol uef@ Wi t h 202(&18 of
‘ethanol and 20 M of water with stirring. 320 ng of pal Bffﬁﬁ"’?r) etate
and 787 ng of triphenyl phosphi ne are added under a protective gas

at nosphere 10 Decenber 2002 65 (argon)42and the mxture is stirred under
reflux for 3 hours. After a further houry 1.45 g of
4-(trifluoronethyl)phenyl boronic acid and 320 ng of palladiun{ll) acetate
are added again and the mxture is boiled for a further 2 hours. The

et hanol is regmpve r } Rt LBh ion in
vacuo, and thgp)r eg(l:;a}j'l'ij1 @g@ﬁggﬁeﬁmé{ahx%wrﬁm oﬁo.gal\fggé?%ﬁﬁuﬁ@rde

sol ution) stirred 2N andiwhgred) cambest d=hard gRdieasdefined furtheraboves washed

a number of tines gdd be prepare®fforek#hplenNbf A6dttingTonfitlings B the/ fopviuta 50

of satd. dium chl ari de sal.utijon., dri,ed over magnesi um,syl fate and
concentr at%(e)d. 10 'e’nrvgy?rb&g 7 H') M\tpcﬁﬁt% %?ff?eﬂ"(gwﬁé b %@'ﬁt@?g {f@gﬁat
n- hept anel et hyl aceftthe dodnuladR3 =4X( wherd Xiaatr berdBhy OHE(Q)CoidadNDopne of
meltin oint 81 i tra) nesl . - - - -

B oo e (et 11 s R By SO G 250z CateCts, (OSO-Cota. In
4-{4-trifl uor omet YNERENGMIUre dhat-in thin allkytationianhoihecdesingd zoongaliglatignaci al
acetic acid. 10 NtaRés ﬁla@:gfyﬁh‘étd UhdsWfehé finRia ﬁg?‘BQ%H??@ ?eC\fl(QJs!y‘

gl aci al etic acid, are added and a spl.ution of O f bro eins5nmn
of gl acizaa’ﬁ acetic %ﬂ:"laﬂ'??%eotuﬁ ncgpm‘i}’oé&aeﬁo'@PBBW%engﬁéame cté?o i xture
is stirred at roonformaieXiftXitieor20Vior 3 hours and then poured into a
m xture of 100 m of water with 100 g of ice and 100 ng of sodium
hydrogencar bonate. The aqueous suspension isQHtracted by shaking with
di chl oronet hane, and the organi c phase is waghed three tinmes with water,
dried over magnesi um sul fate, concentrat edyenth@gr omat ogr aphed on silica
gel 25 using dichl or onet hanel n- hept ane 3l 1. 3
2- Brono-4- (4trifluoronethyl phenyl)in
obt ai ned. c¢) 3-Met hyl-2-net hyl igq’

t et rahydr oi ndeno[ 1, 2-d] t hi azol -3a-o0 obrom de: 426 ng of ~
2-brono-4-(4-trifluoromet hyl phenyl)indan- 1Xone and 131 ng of

N, N -di net hyl t hi ourea are m xed toggther in 10 ml of acetone at room
tenperature and the mxture is stirred for 4 hours. The deposited
precipitate is filtered off with sucH)ronrllala\sﬁIshed with 35 acetone and dried
in vacuo.

3-Met hyl - 2-met hyl i mi no-7- (4trifl uoronet gyl phegyl) -2, 3, 8, Ba-t et rahydr oi ndeno
[ 1, 2-d] t hi azol - 3a- of hydrobromi de of meltiyy point 202-204C i s obtai ned.

10 Decenber 2002 66 Starting from 4-bronoi dan-é—one, t he conpound A40 was
obt ai ned anal ogously. Exanple 5 (co 3

3- Met hyl - 2-net hyl i m no- 6- pyri di p4
ol -3a-of hydrochloride a) 5-Pyridin- indavi- 1-one: 10 13.26 g of
3-bronopyridine are dissolved in 16 of Hi et hyl ether and cooled to
-60C. 52 M of a 1.6 nolar sol utioR1f n-butyllithiumin n-hexane are added
dropwi se to this solution. The solution is allowed to warmto -30C and 9.5
m  of tri1r§at hyl borate are added Formula Xl

3melting point 94-97Cis
trif|l uoronet hyl phenyl) -2, 3, 8, 8a30

-tetrahydroi ndeno[ 1, 2-d] t hi az

salkyl

(o)

R1 R3
x-Y

R1'

Formula XIV



dropwise with stirring at this tenperature. The reaction mxture is 15
subsequent|ly heated under reflex for 3 hours) then cooled to OC and treated
dropwise with 6.1 m of 1,3-propanediol. This mxture i i 0C for-
30 mnutes before 5.46 m of nethanesulfonic acid are a d@%é%{'g%v@t% and is
stirred for a further 30 mnutes. 20 g of Celite are then added, the
mxture is warnmed to roomtenperature 20 and filtered, the filtrate is
concentrated, the residue is stirred i n4%00 ml of toluene and filtered

agai 3, a?g FfieBsgi%@ﬁpo%mq awzw;{wwif%«{fﬁméa(li qmgiﬂ I-loaéarpbe“prépgre‘@!{ t he f
residue (3-j1,3, i oxabor.i nang,2- r re dissalov ure o
100 mM of tJoI uene %cgﬁﬁl% t%@oﬁe@%hgﬁg'., Z%ﬁ)aﬁgd’rﬂ“v %&t‘tg(’rjz%qt mﬁ‘f urt her
purification togetHosewf the2fype. ab farmufla Xibr @b inHanwhesn & -&idcan be g of
sodi um car bonate. _ ol u 1s U ol go

pal | adi urt 1) acet g‘?ﬂzgddl{?@% gﬁ%@?g%#%ﬁ&p’hﬁg%ﬁglét‘ﬁaégaag(gofed. The
reaction M xture iexamgleureeprding o [Rioiks et @iolJed‘\mo Gheomn BeppdPatdd’e and
the ethanol part qfiob8E CBnipelirfis! 6F thenerAdiabXA(RS i3 Hjbr®Actessisiewsy: 50
30 of a 0.5N sodi um&I gr xi de fsol Blﬁl are then aggel_q. tBt yrrln , the
organi ¢ phase is JBf \F/’ Fiﬂoﬁ’f‘f f%mﬂ ¢ Eerg 80%r9- fhile 5‘324“8 ﬁ@f‘bd"%y
shaki ng wi th t ol udhenddrje 780nBA¢X Corgpourdspbfithes typeeofeformalaeeXi! apndshaki ng
successively with a [ I élq@o ' 4 ed:iaver
magnesi um sul f at e,x‘g’éﬁ(gen?ﬂl)a%ﬂ}eﬁs ggé%%?tgﬁ’d% purﬁjlgkélilée% N t@ﬁlr- %ﬁrﬁoﬁogr aphy
on silica®el usify eeaps of@estieng hasepviihanalkylatingages ﬂfy theyformian- 1- one
<23f ChrTFI ti ng poi ,né _ J@%ﬁ?ﬁﬁéésw@haixeagezdzefﬂq@d]@ecgambeg%ahe? la_bb\ée. to1

- oro-5-pyridin-3-ylindan-1-one: 3. 0 - in: 3, ans.1- one
are dissolved in B e393'6?%ﬁP@PBH@gﬂQﬁgh%ﬁan“Pgé&'da'&q 2%%( Wq'ﬂ)h a
sol ution of 1.34 rdndyfaftenlatidio/hydrblysisi afethierhytidazdneo(XI)i artyairalpsis lende at 0C
in the course of l . ~N 1 L Sa SEYIKA € f 3@ m nut es
and then at room tqj ee]r?%éﬁrae{& ﬁ@ﬁf 83_ gﬁnn@r?g{o%gt%sef 2)512/'),58:0%%@% amg%t @\e sodi um
hydr ogencdr bonat e caspRaungs afite &rawly Xaaeraudingte thy HgntionHayhich Rdepar at ed
of 1; ) Wa_speddw'bth \r/:ﬁH@Confidemﬁs@fﬂe f?gw KUN{F3.EfH)tean teooereveiriedti®dni N vacuo
and purified by chronatpar Qn i .
di chl or onet hanel né[‘ﬁﬁﬁ8ﬁ’%§g$‘f¥h 33 &i#h&ér%ﬂ‘é%}-lyellg{ @lﬁé}% iaﬁt%ﬁﬁ‘-"%%% 0613 mel ting
poi nt 103- 105C i s haseabueld agi triethydaminen inte compounds of the formula X in

2, 2- di chl oro- 5 pYRERRE ¥ Al aRNer & alkGlating @oBAl B thé (8fehula F3-X
3- Met hyl - 2- net hyl i m no- 6- p\érl in; 3-P/I -2,3,8 8a-Tet rahé/d\{ %I nfden015x

[1, 2- d] t BGizol - 3a-terRpiflic Brdrolsiscof Bget-Rlyiated enamine of the formula XiiI

2-chl oro-5-pyri di nR¥¥yH)ndan- 1-one and 235 ng of N, N dinethylthiourea are
dissolved in 5 m of nethanol and refluxed for 7 hours. The reaction

m xture is cooled and concentrated in vac~lo. The residue is treated with 5
m of acetone, sti¢eBROURdENOL| theastimelaoXpainh WIEN 33 Tut @93t hen

filtered off w th GOUGHCHI heO®H] BENHS, \CORBCHY, tOORKEHaNS @id badried in
vacuo. The hydrochl ori de af la.X

3- met hyl -2 net hy| i RFPRRSS. Yig Gomapunds of the farmula, XH and, ofr BPARERYPY. o) t hi az
ol - 3a- of havi ng a auebtding tpoiethodd k@&8A M thes litebatare by .conversion with,

for example, CI-C(O)-O-CH2-CHs.

dd) Compounds of the formula X in which R3 = CN can be prepared by
30 methods known from the literature (M. E. Kuehne, J. Org. Chem. 81,
5400 - 5404 (1959) by reaction of a compound of the formula Xl

with cyanogen chloride.

de) Compounds of the formula X in which R3 = O-(C1-Cg)-alkyl can be

35 prepared by methods known from the literature (J. Chan Lee et al.,
Synth. Commun. 27, 4085-90 (1997)) starting from compounds of

the formula X where R3 = H by refluxing a compound of the formula

X (R3 = H) with [hydroxy(p-nitrobenzenesulfonyloxy)iodolbenzene

[HNIB] in acetonitrile for 2-6 hours and then reacting the resulting



25 Exanple 6 (conpound A4l ):

3-Met hyl -2-net hyl i m no-6-trifl uoronethoxy-2, 3, 8, 8a-tetrahydroi ndeno[ 1, 2-d] t
hi azol - 3a- of hydrobrom de: 30 a) Methyl 3-trifluoronetho i .90, 15 g
of 3-trifluoronmethoxycinnam c acid are dissolved in 90 f#ﬁgP&ﬁmﬂ?ﬁ@?& . 0.25
m of conc. sulfuric acid is added and the m xture is refluxed for 5 hours.
The cool ed solution is carefully treated with 0.9 g of sodium

hydr ogencar bonate, stirred for 5 m nute§*and then 35 concentrated in vacuo.
The residue is takatermpdiate 2%er rmovaladfitne soheintidirecthaalitadan wicoholof h 50

concentrated i n vatecouerfa AR RIHE B Wieind BI3H HhbHE: 5l ¢ hou
further purificatielevated i@mpekadurber 2002 68 b)

Met hyl 3- (3-trifl uoronet hoxyphenyl ) propionate: 9.6 g of nethyl
3-trifluoronethoxyci nnamate are di ssolyed in 200 m_ of hanol . 750 ng of
pal | adi um®n @@r bdroMPeYRas P “@tf%fmaPexé@mth%g T %&)ﬁ; rean also be
hydrogenat ed at nqjreparedrfitafodcusiy Mn tis easa)the Medmamate dibcHBed Rdsy |
3-(3-trifluoronet hox§§hen elc#]pr i'onate i s _qgbtai rt}\ed fas a'g/ekl ow 0|hL " c)

5- Tri f | uor omet hoxy? nHARYE&helMG 37 COMROURE; (| the Tormu - whic
3-(3-trifluoronet RXFEENIOH spacetic acidrwithl addities aif watalytic smonhtsoéf et hanol
with 25 m of wateys f potassi um hydroxi de are added and the

m xture is refl uxegv?'g?grﬁggam@hut es. The cool ed solution is concentrated,
the residi® is treated with 25 mi of water, and conc. hydrochloric acid is

added wi th stdg) i r@ompbinds of e fomlla Xén aGhieRUR3T 2aNs | gdh BitkbHR | S
extracted twice by 15 s m . of dichl o(rjo t anfe in each case.
St e 19

Ba ing,Wth 75

The organi c phase ATEPAEIHEGMAHIE, CoRERRONdIRG CQMPOUP Al Raine,
concentrated and dvhiell Rh=\GlaardBr By (8eleopliilic oeplasdrhentywitte agide Ko Maoni ¢ aci d
is obtained as a r Is Jetas i { 0 40 m
of toluene, and tﬁ%rg'o Uﬁs'osr?dlﬂ%’ fertéai‘}egr WL{EQ.%%C@Wngﬁ%I%Eﬁg?ﬁ%N oride
and refl Bed for Inranalogyrte TeJRatenay @t RerV.nhigfimas, s Qren&den.ad9d, and
the residue is ta@mzmgg@m flom BALILERatas Gf 498 e6MipbaAGSs Xa@Ra 8.-H)

3-(3Trifl hoxyph i onyl chl ori b d h i
i seol ved i n_30. morrorR SABER. A SOMFEHDET > TrmRdtndsr ot FEBBlEana 25

added dropwi se at XIHZR3w H)) wigian adgsyloxykietoneoand subgequBntieadties with a
suspensi on of 5.49 G g3fyaydrous alum numtrichloride in 40 m of

di chl or onet hane. e reaction mxture is stirred at OC for one hour and
then adde#P to 40 i of ice water. The organi ¢ phase is separated off and
t he aqueous pdifse Campoaids ektheafotradliab) is wtkchn R336 (GhiCk)<Hkymlyl oén be

oo e oo GRSV AR Ao I el SR 221
concentrated i n va&haognty af methngd knowatfram )the diteratuse (B Orhigiat.od@.aphy on
silica gel using t\Q'T&%@k@,tWMa%QEi} M. KA HImad STahl, BT eagid I BHRN- 1- one
3605 S0 e, 85 GpabBexeld oo 1380140 (1900 for hs, compouncs of the
5-trifl uoronmet hoxyomalala-XIVoiiRS artt) chrsfirst beccanveiéd riito dheigleaolatd aaioat i C
acid, treated w tRddaNirdly By QRHPEL pobfdstint 1 butokitid FeRMKItarGI02

or such as potassium tert-butoxide in tetrahydrofuran or such as

sodium hydride in tetrahydrofuran and then reacted with

30 ethynyl(phenyl)iodonium tetrafluoroborate with formation of
compounds of the formula X1V in which R3 = (C2-Cg)-alkynyl.

di) Compounds of the formula X in which R3 = SO2-(C1-Cg)-alkyl,
S0O2-(CH2)n-phenyl, SO-(C1-Ceg)-alkyl, SO-(CHa)n-phenyl,
S-(C1-Cg)-alkyl, S-(CH2)n-phenyl, where n can be =0 - 3, can be

35 prepared by reacting the enolate anion of the compounds of the
formula X, in which R3 = H, generated by means of a strong base
such as lithium diisopropylamide in a solvent mixture such as
hexane/pyridine according to methods known from the literature,



69 strength in glacial acetic acid) and treated dropw se at room
tenperature with a solution of 1.305 m of bromne in 12 m of acetic acid.
The reaction mxture is stirred at roomtenperature for 1. nut t hen
treated with 70 ml of water and extracted twice by 5 shb‘iﬁﬁég'uﬁ?’f?c"féo m  of
di chl oronet hane each tine. The organic phases are washed with 50 ml of

wat er) dried over nmagnesium sul fate, concentrated in vacuo and the residue
is chromat ographed on silica gel using #6l uenel ethyl acetate 50I 1.

2-Brono-5trifluor i Ased- [ i ;
5 ot vt ISSRTERG A (eBAOL ey g
i ndeno[ 1, 2- d] t hi aZ6MP$E3 i ANRAUNES On !
ﬁ- br ono- 5;1 t E) i f Iouorma?mmmgidaﬁsrlcm@{-esy;hlkyr@cs«\iCHQ)}ppf?éwmeeé nr ehf or 5
ours wt .104 g N _-di net thiqurea.in 5 .15 . acetpone. The
suspensi on_ obt ai ne'<1I8i's‘J’_>| &8 'ibteiRfﬂﬁ?f%li?dglf‘ﬁﬁ?re\ﬁ't%?e'@é%q aTgﬁ%gP"eéﬁa t hen _
filtered &f with caaspondingtselfoxides (R3 i=sSQeEhesvalk, SO(Ctpdn-and dried in
vacuo. The hydr obrouq f : Healai . ;
3-met hyl - 2met hyl i rﬂ?&‘g’g-‘?‘r??a\bl?(‘?’r'%zfré't"h“'é'>'§°'?&°,z§'f'8s,’§‘§'3?sef? S 80nor 1, 2-d] th
i azol - 3a-of nel ts With agotutignal 39 shignalh hydiegepPerxide e by readiepound A35)
Sét er ]E - EUB yl . 3- ”?fj‘h‘?ﬂ ngcﬁmid'\ﬁ})gt‘éxw)gﬁz&c?cﬂ iﬁ@i(%fﬂ’érbﬁ{étﬁﬁir% MY@Erﬂe 2-d] t hi azol
2 (atert - Butyi phetyrecaepdppeutngs K5 FEQ R Sl S Rer d 1
gt halnol 610)) gi_l_xe rm:dwl)hS-M-tert- butyl p{\enyl )a_cml ate ?P_al ogousl| %/ 2,8 f
anpl e 6a). e ester has a waxy consistency w a nelting poin 0
about 35C. b) _Methyl 3-(4-tent- bUt)éll%Pegél )propionate: 10.0 g of the nethyl
3- (4-t ert - but GPEWEHPHS atthe farraulack (RS s48). Which serve agistasting paaterials feret hanol .
2. 45hg of ngﬁh@$r§ﬁarthtlbﬁio_ﬂ@§m?ben@éofthbrfm'mﬂ{ﬁdl ihrwrnfﬁ Rizao:fm,im hcm.eN ourse of
one hour an rre 00 erat ure ree hours.
380 ny of naghg‘gﬁ%éf%jml t@‘s’aﬁi@{kygéﬁhagﬁ%@ ¢ ReCah 08 G e'%?"(étqr}’red f or

a furtherifhoucan Bétghenghthiegyl( pyrdybar Hjigyl, CorTe )edikivl, FFOp-¢CHCy)iatkyhci d ar e

fully add i i L TR T i d i
70 Decerver 2503 CoRBle M ROYCELRREL SOLCHIRI e R, SRERCHITIEL ' 0,

di chl or onet hahdCHaz)e-abany ayéeresid canbali<t Al v Lo MR R HaCDAEHatted wi th
water until ng ICﬂJi,lé@mﬁ?,eg@mﬂhmi@b@')ﬂ@m%%@(U)CC%'. bAd Z i¥khe

concentr at ed. thy - but yl phenyl )propionate .is obtained as 5 a
col orl ess, waR@aRHEHoRNtioped 3 furdh rerqq’-cB%ét yg'ﬁ?nemﬁ"ﬁf%ﬂfyorﬁ‘@%a&ed:o@. 90 g
of et hyl2(8- (dedestibidint ¥ldfeent anoer dmaheglogy do Prosedses cknownafroinxther e of 30
m of ethanol ;w fqwater, and the solution is 10 treated with 4. 46
g of potassi u%%;%reg)(%cgémghgat ed under retlux for 45 mnutes, then
concentrated in vacuo, trngated with 30 M ofgwater and, while cgpling with

an ice bath, adjusted toypH 1 using conc. hyfrochloric acid. Thd| agueous
solution is extra ‘t)fr%e times by i jth 100 m } onet hane
in each case)R i t h |15—westemR1 F—dri & gneki um

sul fate and conce AYn vacuo. The Yis stirred ¥ m  of
25% strength acet4’c aci cooled to Cand tiltered off ¥th suction and

dried in vacuo. BY(4-kgrt-Butyl phenyproppnic acid is Shtatyled, xbjch is
enpl oyed in the next stage without further purification. 20 d)
3-(4-tert-Butyl phenyi)propionyl chloride: The acid chloride is prepared as
described in Exanple 6¢c) and enpl oye®chg8Ment next stage without further
purification. 25 e) 6-tert-Butylindan-1-one: 6-tert-Butylindan-1-one is
prepared froned)he Gompoardof the formaka XMwsiartiield R1) L) X aliteY have the
6-tert- blit5y| ' ndan'rﬂléé’rﬂﬁg@ﬁerﬂioﬁ%htét%ep&itg&, %fnd in which W is a carbonyl-
activating group such as halogen, e.g. Cl or Br or O-R" or
0O-C(O)-R", where R" = alkyl, e.g. CHg, or aryl, e.g. phenyl, can be
subjected to ring closure with protonic acids or Lewis acids to give
the corresponding cyclized compounds of the formula Xa according
30 to methods known from the literature, e.g. Houben-Weyl, Methoden
der Organischen Chemie [Methods of Organic Chemistry], Thieme
Verlag Stuttgart, 1973, Volume VIi/2a, p. 111 ff.



94-96C. 30 f) 2-Bronp-6-tert-butylindan-1-one: According to the process as
I's described in 6d), 6-tert-butylindanonl-one is converted into
2-brono-6-tert-butylindan-1-one; it has a nelting point of 58-61 35 Q)
5-tert-Butyl - 3- met hyl - 2- net hyl i mi no- 2, 3, 8, 8a- tetrahydro’FQ]BE?Rﬂ‘Ee'ZZQﬂ?thl azol
- 3a-of hydrobrom de: The reaction of 267 ng of
2-bromp-6-tert-butylindan-1-one with 156 ng of N N -dinethylthiourea in 10
m of acetone yields the 10 Decenber 2602 71 hydrobrom de of

gat g;to?u%: X ngelto({jg tp ,%@g }ghénf ‘% t,gér@h [chi p?egglar &d]< hi azol -
3a- Hydr oxy-3-neth g rgﬁﬁwy ﬁggle 8a* &@a&@h?!ﬂ'ﬂ—l— sRBEAYI2- d] t hi a
| e- 6- b trilsobya QR €phl@n i, t S 'CH4,9. 5 f
5 br oo ndan- 1. one. oo Z‘%‘” W‘f e D; B 9 ©
di met hy! f or mani de RIMEY} &7 3')@5'% P %%’oWﬁ?m R < E’tel ond of 2H2y on(111)
chloride i, 5 mM 0BOgNhEC10sdkatiyhl OSOQN&(G1606)saIbgdhed a;hnophesepmparecBO m of
t ith sti ' X dit i
then stirred at roeplihggerfififioes Gl KM, R (BBEREHIHOALC, o ' ©
three times by shaMBﬂ@dﬂmdlﬁtrmgmlsdieltﬁhe@ﬁew%th@lds 0€Ocganic Abemistodni c

phases are eX”aCt\%iuHﬁé xrgki ng;z@ ffhaf":\g s of., ?Neﬁi@'\/&?ﬁb%hﬁtg@ cbyand 50
m of 2N sodium hydrOX|

e o RS 458 aporcpTielaly suBs e rogseHins of 0 Forbla X
concentrat®d in vamm)éa i OvhéictoR1 emd/arsR tireNOg, teea reduciibhite e nmimesiohept ane.
1- Oxoi ndan- Scar bonbr ol ff X} bid)dnPRhth R3SaddiBCRE 294A)MGeingPYor

r onn- 1- oxoi ndan- -car h ati1on of
1- oxoi ndan- 5- car boﬁxammme Ra@euamck@daod:thmog@ 5 alsolvanbestidhn aEx 4ol e 6d)

d yields 2-b C
Sy owy- 3. ety SR AYROEIANE Aot St oFE G SeRE RS i o

ol e-6-carbonitril ea ‘bHF'B& %Ofétﬁl('i)sﬁh'ﬁﬂg%f'“ hy%rgc 'O”C acid, an
2- br ono- 145 x0i ndarmézatmdg)bytréaﬂbnaw&hchomoh \riteite  hQdrochivricassid eimd and

treated at 0-5C Wég?]vgl]al&\g Ngh' Cucl %gb%%%ll’éﬁé\chg% é’gia(ﬁgﬁle' S

stirred at roomtefnper hour and reaction
product is filter etbeoccbrremdmdmbt isthstititesh sulfenyt hchleddendhasel ean &¢ i n

vacuo. The hydr Obr&lﬁv@ﬁeé%éﬁctlvely in the alkaline medium accordmg to standard
3a- hydr oxy- 3- net hy

i ndeno[ 1, 2- d] t hi az%r@'t@“@dg‘i?otr'?@t?qrfét?pr‘gwglﬁqt' it 85 %Fn “@éﬁ‘ fos peir part

(deconmpos2Q i on) i sarebthenrn@dcessed further accordmg to methods known from the
literature to give compounds of the formula X or Xa, in which R1
and/lor R1" = S-(C4-Cg)-alkyl, S-phenyl, SO-(C1-Ceg)-alkyl,
SO-phenyl, S02-(C1-Cg)-alkyl, SO2-phenyl, S-(CH2)n-phenyl,
SO-(CH2)n-phenyl, SO2-(CH2)n-phenyl, where n can be = 0 - 6,

25 S0O2-NH2, SO2NH(C1-Cg)-alkyl, SO2N[(C1-Cg)-alkyl]2.

Compounds of the formula X or Xa, in which R1 and/or R1' =
0-(C4-Cg)-alkyl, O-CH2-CF3, O-CH2-CF2-CF3, 0O-(C4-Cg)-alkyl,
where in the alkyl radicals one or more, or all hydrogen(s) can be
30 repfaced by fluorine, or one hydrogen can be replaced by OH,
OC(O)CH3, O-CH2-Ph, NH2 or N(COOCH2Ph)2, O-(CH2)n-phenyl,
where n = 0 - 6, S-(C1-Cg)-alkyl, S-phenyl, S-(CH2)n-phenyl, where
n can be = 0 - 6, are accessible according to standard methods from
compounds of the formula X or Xa, in which R1 and/or R1' = F or Br,
35 by nucleophilic replacement with compounds of the formula R1-M or
R1-M, in which R1 and R1' have the meanings mentioned above
and M is an alkali metal atom, such as, for example, Na, or a
tetrasubstituted nitrogen atom, such as, for example, (n-Bu)4N. For
this, for example, a compound of the formula X or Xa, in which R1



10 Decenber 2002 72 The conpound Al2 was prepared anal ogously) starting
from 6- br onoi ndan-1- one. Exanple 9 (conpound Al8): 5

3- Met hyl - 2- met hyl i m no- 5- net hyl sul f onyl - 6- phenyl t hi o- 2, - ydr oi nd
‘eno[ 1, 2-d] t hi azol - 3a-of a) 6- Met hyl sul f onyl - 5- phenyl t hi@ﬁe%gﬁéir@? 10
2.55 m of thiophenol are added dropw se under an argon atnosphere and with
stirring to a suspension prepared from 4,9 g of

e ! 7 .
5-chl oro- 6-net hyl sul fonyl - 1-i ndanone) 1.4 g of anhydrous _ground potassium
carbonate and 50 randdar léiF' &nis adantagaausly reactashaled0 o 180t frve padayut 10

Lo T SRS G i b vt BB vt

di ssolution in acﬁ‘mf-’égﬁtzr'e Wﬁ)r‘?l"e\/ﬁ'tqimﬁ V?§H’?@E¢%&’ﬁ€&1§%{ﬂao‘é‘ﬁg9€é‘ﬁent

2r ecizpiztcat i28nb\)/vi tzrfommlarR1-Hadmv&-N|oNherel3Fst ahd imeaaajhha;tiafmm abeld, with poi nt
11-212C. - - S 0 - LOu:]-] "

obt ai ned t?y dropvwds%édﬂalagldl(gt irgs(;tr?r%;k éz"alljénr“l %Urfgr (%}(g%% %r?dlé?‘ g?gﬂnhﬁﬁgsdluﬁ 10 m

of glacial acetic cashenate, asedium ebydriidest i petagsium 4hgxanethyldisilazane,

6-met hyl sul fonyl - %ﬂ@s‘%t B Osddilid HyBRSidE): EeSunP cabGriie et I @lracth-aqueous

hydrobrom c¢ acid and 30 m  of '%Iéc&m, I” aceti c aci followed 25 b ouring
oudRsaim t tarh

of the reaction niS4YJREMANYN, #n \)%Qrg?daqﬂj"?é e f$

filtration of the mamsdral | ine product. Slightly yellow crystalline

substancel mel ting point 158-160C c)

3- Met hyl - 9 met hyl i m no-5- et hyl sul f onyl - 6- phenyl thio-2,3,8,8a-tetra 30

hydr oi ndenol 1, 2- d]Sufhaeampandsf aneyals® Breesiie by 7gagfing campounds of the

2- bromo- 6. et hyi SorT e o Ae (PR et R 7 B8, Gider phasetranster e
- - 6- yi su il -5-p, i, Qz 1-1 :

mxture is stir re&aﬁyg/'%&ﬂ?&g?rﬁ%tét&ﬁ%e @{A%%e%ﬁgh,nﬁgwgbpﬁ%e iF & 1ine

conpound of mel ti rGatplysist 268- 22AC Werlag3 Chismienpéeinheim,i s1983) t avitad. d)

3- ethyl g et IV L geflos a3k St QBYR 1 81 BRAARY IR kit S ERdrfibiealdy dr o nde

no[ 1, 2-d] t™hi azol - 3a- ] ) )

3- Met hyl - 2- et hy| icatalystssugh 1ag AliqeainyB6 einpRempitute 6f Zolwepge gwith e$9%hydr oi nd
eno[ 1, 2-d] t hi azol -pangth BYGeQY Sodidf hydroxrieeswietbr Br Wthh#6Lelovdig ihr eat ed
with a 3-fold nol a{r exces, fg/tr et hyl am ne. Thde re )zé'tl' S(?| ution is
filtered and cr ystﬁ'l”PP?e"(ﬂ'%%o t istrﬁf‘%%i B SH '%mgﬁ X'Bgas.o *dqurbf(?ress
crystalline conpowheut Bel amd thegnovortking o ird theocysteaiyomatde- (M ICSeEranpl e 10
(compoun 48): 1 : . ; . .

8- Chl or o-5a- hydr o%‘f%",aﬁ?: (E'hJ'dJr'o(-sF?-br?lvavtsHyIV\slUf(f (ﬁ%/slsi iSXHE‘r?S%S? > ‘19'88%1'20[ 1,2-d
]t hi azol i di ne hydr%t@fibtﬁi de é\)asgkmr-o(\!sﬂ%- RYatheSis. 53&%8 2 isg{j- gh'ﬂ-

5-chl gz 8- #i nglaponﬁsiem,e_u.n_t)ria@q'epl O t Kiad-Hun njsyrahd?iextsssm} mqﬂs@gzgl i Rg
into of furming. Did [ g such t hat
t he internal tenpreprl'a'iqﬁé]'gF’i%%ﬁ@n?a‘p’%}ggggemg%ﬁé %@n(éé?%o The reaction

m xture is poured into a stirred water/ice suspension and the crystalline

o 2 par te of acet g CetrsMO Uy bﬁ"“g;@“"?“f A o et od

gar boﬁ and ext ensiv‘((}gce*? Zﬂﬂ\%‘%/%f ﬁﬁlg 1% 16¢% ‘qg}‘h prigiggﬁsp%haf‘?ﬁo?i under

reduced pressure. O, tQ+G410y)alkyl, 28hdr2da.the alkyl radicals one or more, or all
hydrogen(s) can be replaced by fluorine or a hydrogen can be
replaced by OH, OC(O)CH3, O-CHa-Ph, NH2 or N(COOCH2Ph)32,

30 O-(CH2)n-phenyl, where n can be 0 - 6, S-(C4-Cg)-alkyl, S-phenyl,

S-(CH2)n-phenyl, where n can be = 0 - 6, can thus be isolated.

equent

Compounds of the formulae X and Xa, in which R1 and/or R1' is CN,
can be obtained according to standard methods (L. Friedman,
35 H. Shechter, J. Org. Chem. 26, 2522-24 (1961) from, for example,
compounds of the formulae X and Xa, in which R1 and/or R1' is Cl
or Br, by nucleophilic replacement with a metal cyanide, such as, for
example, NaCN, KCN, Cu-(I)-CN. The solvent used for this is
advantageously a polar, aprotic medium, such as, for example,



b) 6- Am no-5-chl oro-1-indanone: 25 A solution of 77.5 g of sodium
hydr ogensul fite in 250 m of water is added dropwi se to a boiling

suspensi on of 30 g of 5-chloro-6-nitrol-indanone in 400 of t in the
course of one hour while maintaining the boiling and thg&heg?rup’grf@zl

refluxed for a further 2 hours. It is carefully adjusted to pH 1-2 using
concentrated 30 hydrochloric acid and heggted to boiling for a further hour.
After cooling, the crystals are filtered off, washed with water and

recrystal lized frodimeioyiospamide, dinethylasstanides dlwmeshyl-pyrelidonge or
substance, mel ti nggipRityl stkOxidé 24 svitifle F85&QIBRAASHipePiture3’ 150 to 200°C.

5- Chl or 0- 6-chl orosul fonyl - 1-i ndanone: A solution of 10.4 g of sodium
nitrite in 30 mMm of water is added dropwi se to a suspension of 26.8 g of
6- am no- 5- chl e¢p- 1Compannds of the2fabmulaeoXV 24Hb X&/ ianghibh RAdand/ol &1 arexci d

ith good stirrin ; | . r ' K e and
5 1atne 10 pordaRuoSly bsgtdea HRIR o8 Tadat BBh B°bREERS OF
whi ch, after furthiemsthergarrespanding, carspetntisdof theplormulagsXViand Xai ining to

a solution of 12. 7ugicAf cwper (dddroch! gg{de ¢ hydsdhfine 50 MddiRd wWaper and
400 m of sul fur diiﬂxide-stﬁturat'ed | aci al &cetic ag{d' t 0-5C. The m xture
; odknawirh

is stirred 5 for a'fiyprong ﬂ'&?ﬁ“fﬁl‘!’ﬁ&ta% padP g ogb&Ne of
wat er are added anitetadtgrec ity ahalogyatoeNf Miyaera andfA., SuasdieOhaint Rev0l08, wat er a

e 118 2 Pk 08 e 1 PO o

crystal line substance; ggﬁ ) .
5- Chl or o- 1- i ndanon®8,62201+H98 (1993 csuch egnpogndss can be obtained starting from

S Ty T ne Theal or goklolvor ol MERAORIMS "ot i WikkétoldiyP Hifldteqsomtid |
e T o vater YormBURl o KB nRih B AR SR Euls b0 youBeny added
dr opwi ﬁe from a driifiporognetbahesuifehylexnyg,hby h@actidre with iasylbephich atidseor 7hiand
7.5. T i xt i i - i t . i
reva, TheotBa 16%0 GobRadt AfilRidifiaikils Bk fordl R FPBERTLBI BN HOCT! oF | -
wat er. Melting poiand/er Babeawbpharbpagckreallwrﬁybstiwmdlaotracﬁgaleguch as, for

2 ohl oo 1. Fﬁézxtﬁ%*%"ﬁ’%‘ﬁ{ ?@%ﬁf&%‘ﬁﬁ%ﬁ%ﬁ%@ﬁé ¥ agg;‘ggggﬁg‘%r o
dded to a sodi um WdiFRDSugR &%) 2 3 LH2)se 250 M of
?ret ﬁanolO gnzoll ;moﬁ(@d;@iztﬁ)() amdB((hlldzﬁﬁH@)m,rén iSSJSChe:t wﬁmgtmi equpling 10 °
h des the attached.hiah. i O " ing th
Colvent 688 gi op 1 feRfaS! ietctietbofl Bt SHBCY5ERT AR AIA fart BRERIY | he
crystals are filtebasg su¢h asd femexampleudtiethylaginefai| ofyamdrarganiai basenat er .

Col orl ess crystal | durh 5¢)6¢ axample! eouimt Apdrekide! t6diukv erboRate, Ybdidm
activated carbon, é‘nfdéti n oint 197-19

8C. 30,f ,
2- Brono- 5- chl or o- PH ”P?Qﬁ*?’l -pf-tfi‘ﬁ‘?ﬁﬁﬂoﬁ%rpo%@teob‘?%ﬁﬁsé% Pgﬂ?%t.\%eg of
5- chl or o- 6- et hyl shariummlydioxided sesiuen Hueride abtejrabiitytaromonisin fugtide iral

ggﬂ]f{ 0122%51- 3?' Or 4 88RrehOmdttl@df, Yorxapie Nofierelsid war D Reknetand™®! ti ng

9) : .
8- Chl or o- 5a- hydr ox¥yf@t8r 2r dimetheyyethane Rpd WateHAY In $olvents such as tPlvesz of 1, 2- d
] t hi azol i di ne hydrisdrizened aifetixyethahs] itetnalnfdrdfutih, gdiokane, acetone or

2.1 dazol di net i frofmnfi Winf oBBHH! 85! llirh AR Sttt 771 N0
to a solution of 3. 0
palladium catalysts are, for example: Pd(OAc)?, Pd(PPh3)s,
30 PdCla(PPh3)2, palladium(ll)-[1,1'-bis(diphenylphosphino)ferrocene]
chloride methylene chloride complex, Pd[P(2-methoxyphenyl)3]4 or

Pd(DBA)2/[(MeO)3CgH2]PPhy (IDBA = dibenzylideneacetonel).

ed) Moreover, the compounds of the formulae XV and Xa, in which R1

35 and/or R1' arefis an optionally substituted aryl or heteroaryl radical,
can also be prepared from the corresponding compounds of the

formulae XV and Xa, in which R1 and/or R1' areflis a boron-

containing radical such as B(OCH3)2 or B(OC(CH3)2-C(CH3)2-0).

These are prepared in analogy to T. Ishiyama et al., J. Org. Chem.



10 Decenber 2002 75 2-brono-5-chl oro-6-net hyl sul fonyl - 1-i ndanone in 50 m

of acetone and the mxture is stirred at roomtenperature for a further two
hours. The colorless crystalline conpound is filtered o and S a
nunber of tines with acetone. Deconposition point 135C iénﬁfemn@rm

8- Chl or 0- 5a- hydr oxy- 3, 4- di hydr o- 7- net hyl sul f onyl i ndano[ 2, 1- b] i m dazo[ 1, 2- d]
thiazolidine is obtained anal ogously to jhe procedure indicated in Exanple
9 from 8-chl or o- 5a- hydr oxy- 3, 4- di hydr o- 7-net hyl sul f onyl i ndano[ 2, 1-b] 10

i m dazo[ 1 (2-d]thi&@ 75@-%@(1@%)@5@%@@@ aln,i biQrgr Shem 62 ol .

Col orl ess crystall (19975 HBAT MRCGOMPRIRISIThE éthulad XY ditPKa, R@ARhR{L1
(compound A27): 15

6- (4- Chl or ophenoxy3&orEhis broming Ry jadine, byreactiorwith £he PINAFOLESIGERE] 1, 2- d]
t hi azol - 3a- of hydrthehtiborahdc acid-[(MesDi@r)BB(OpCzME4 )| - OM b nrEaction\f with

di | uti in 60 ' ' 8 f 20

4|- if}loolrjolpﬁé;nl)ln ar eméﬁ:%'rtgtgé}ég{r&gir#%g?## Q&Eﬁea};n oérjcﬁY?%ﬁou?ernq‘\)/@Y%&S?Ee g of
anhydrous and gr ouadvantagensisyndiseetbyinsulfoxide;, idimethyiformamids;, dioxang of

5-fluoroi ndanone, {iferid o mMixtures thérebf etheNeatitéh tetfiteraflre 19 abBUI S0 #1d t he
sol vent is rermvedllé)éo distil]ation under reduce ee(|ci)rc§assure af&ﬁer cool i ng.

The residue is trehd@& f Vg2 ¢ sygh aspfargxa ik acelate dnded with
ethyl acetate. ThepalfagitumC cakaigst | suchasdsgd for t bxamplelNa@difadidnglipfletiuent | y

i th t th i kT f ' t £ ti b
and the silvent i 2%‘1@9"&&%@‘@9%@?‘?@ ongBfueitnfendc dibds 72 Pon
dryi ng over anhydreRsplexidddCa(RRhyaeee further gdded dothe cegelion mixtigredar k

residue 30 IS purr e R¥mpRLHES of M BMRIARDARNXE thi Bb@hed!Sh Mhign el uent

consi sting of equ paris qf ,ethyl acetate .and tol pyene. Br rystal s,
ot g it o oRaPadier, Ry 5 8 eorPhoRlainiBiaial Ssh assaiaaEhln et

Appr oxi mat el édl {j ZdB(OO(CH;;)Q@(ﬁIHg:)jl@-O)f cln Zfﬁembeoéodﬂledr'aaejdsnriBedﬂundér et hyl
acetate is.added dropwi,se to a.s in .

o Carehi ofBphenoxy SRS edmibui BLERIRT. KRt & aive compoinds of ey ure i s
heat ed sl ow y unt i formblaebX¥namd Xa& idewbicbrRt eahdder Rit are/isvah waptionally HBr

begins. !t is thenggnehfdd apd of RBtdram| FidRt.amount 10 Decenber 2002 76 of
brom ne is added dropw se at” roomtenperature) the mxture is stirred for a

further 2 hours and the solvent is renoved by distillation under reduced
pressure. The resiQoalpodadk ofithei formealae YW/t dvadiiXaf, un tvaleich pRt i dridéat Rdh. 5 c)

o oy SOBT o stAicoTE ool T sick B DR BECHSROL 1 2
B(O-(CH2)3-0), B(OC(CH3)2-C(CH3)2-0) or B(CH2-CH3)2, can also
be prepared in another manner from compounds of the formula XV
or Xa in which R1 and/or R1' are/is bromine or iodine. For this, the
aryl or heteroaryl halides of the formula XV or Xa, possibly after
25 protection, as, for example, an acetal, of a carbonyl function which
may be present, with butyllithium or lithium diisopropylamide in
tetrahydrofuran at -78°C, are converted according to methods known
from the literature (e.g. M. Ishikura et al., Chem. Pharm. Bull. 33,
4755-63 (1985)) into the corresponding lithium compounds, which
30 for their part are then reacted with a boric acid ester such as, for
example, trimethyl borate or an alkoxydialkylborane such as, for
example, methoxydiethylborane to give a boron-containing

compound of the formula XV or Xa.

35 ee) A further method for the obtainment of compounds of the formula
Xa, in which R1 and/or R1' arelis an optionally substituted aryl or
heteroaryl radical, consists in reacting compounds of the formula
XVI, in which R1 has the meanings mentioned at the outset, and
Sn(alkyl)s is, for example, Sn(n-butyl)s, in the sense of a Stille



I s obtained by reaction of 1.69 g of 2-brono-5-(4-chlorophenoxy) 10
1-indanone and 0.52 g of N, N -dinmethylthiourea in 25 n1 of ethyl acetate as

a pale yellowto colorless crystalline precipitate. - 255C.
d) 6-(4-Chl orophenoxy) - 3-net hyl - 2- et hyl i m no- 2, 3, 8, 8a- {'ng’gﬁ'ﬁh @2

i ndeno[ 1, 2-d] t hi azol -3a-of is formed by treatnent of a solution of 1.5 g of
6- (4- chl or ophenoxy) 3-met hyl - 2-met hyl i m gg- 2, 3, 8, 8a-tetrahydroi ndeno[ 1, 2-d] t
hi azol - 3a- of hydrobrom de in 40 m of net hanol with 2.3 m of

triethyl ani ne. Thecaplisglagearding te engtheds pownstrom| thei ifaratuee, tswehrassi due i s

ZOl(IéldIC];] : g?ogﬂgﬁgx%%scﬁﬂwh ABPEsampld, th JTKL StiNG, REY éw?rﬁﬁe%mndeno[ L 2-d3
t hi azol - 3a- of hydr%%‘if’ﬁ aééﬁz)s"?"? %t Mpﬁaﬁl'zéyrgﬁ%?"?sé@ éfgé?é&)o?r Bss

prleci pitate by addftGam ef al.,sTetrhhedronf Ll 3MBis 845386t (1PO7Rt dth te0 a

sol ution 1.2 ¢

6- (4-chl o?gophenoxy(jor%p%dhl§ ?IER?'lylr Yvrl%eﬁeoRﬂ § @gpttlor{allghugistg tr%’e?{xl[ 1,2-d]t
hi azol - 3a-ol e in 30 hetergaryt ragicahcendarepalladium Jmtalysis ewith, fpf sexapnpley aci di ¢

reacti on. Ml ti Ng maPrh,pA To@SABPIRIATPHE BN CRYTAPICKH(ERACN
6-(2, 2, 2- Tr|fluoroet 0X %4 ?ﬁb - ?rreth |mno t%ydgrof%raa téir% ;l/r:jraOSS

|ndeno[1 2- dJt hi azﬁﬂ‘@ﬂi dushhyafs otf?'bmeﬁﬁm tetra toluene” or

5-(2,2,2-Trifl UOfQﬁﬁiém%rrﬁaquemperat&fbs%w&bﬁizo%ﬁ&1WC2 2l of
2,2,2-trif]uoroethanol are added to a stirring mxture of 3.5 g of

5-fl uoroi ndanone, 20 m of anhydrous di nethyl formam de and 4.1 g of
anhydrous and gr ouFe mgamilnunomaobmlmt(é thedfarmelariXiufar theispartra at 80C

for 10 hours. The %é@e! SiBle, | $or eé@{.ﬁﬂ byfrghfthﬁé-ﬁffdrﬁiﬂa é}mgfer-b&iﬂﬁfe‘%}d

pressure) the residue Is di ssol ved_ i n et te an or gani ¢ phase
i s washed a nunberprSF“rtsPFﬁas%Mn tieaghien, W ebFsrC\H%!EHH'é RAMRHNDPe 1&9obt ai ned
as a browni sh crysbuaﬁnbulyﬂm(cﬂu:;&n&hﬂea) cmcardntg)grpmlcpsm kndwre frogetheusi ng a

e s, 2905 0SS0 SRS hALR R EDURRE 98, U Rlaodle 11 0
obt ai ned by reactibriGamh ebalg, betwhesm(rzl.ett 28, r&4f5[3tﬁﬁr GQBH&)XW this$ pchoessie with
0.2 m of bromne j Pﬂl?ardllm'l déialﬁét*&mbh%%efoﬁ“e&amﬂ@ paE(FPRER i 8dded . dtRd

further without further purifi catl on.
6- (2, 2, 2- Tri f | uor cxXYRNEysed capthey forexamplie: alHens: Mesrepoign temparaiicoi ndeno[
1, 2-d] t hi azol - 3a- ak ebdwdem pooandie 190C] Mapbdvairntite byganetiatéompainds. & g of

2-b -55{ 2,2, 2-tgif

N, Nr 03? me yI t hi out?]ge{thﬁu@?wnf wﬁe}etﬂg?mg@"gf gﬁgbé;sféggxgﬂcn t¥1 (gH:’t)%

col orl ess cryst al |¢anebpraddaiped do eanalegyt tongnelbeds kaownzfam golitghature

6-(2, 2, 2-Tri f1 uor o@.hmiskeh- 8t BEL R8Y:- &ilieBh h@biaman?2 Tih Be8a-¢&hpahgdigoi ndeno[

1, 2-d t hi I b f
6- (2, ]2 2I ?f?fl uorg(légﬁgiﬁ éaér@?h ?‘r’ gﬁ@%ﬁﬁfmaﬁw“i'% L@thgf’?‘gﬂy&r &i ndenoj 1
, 2-djt hi azol - 3a- ol (4 98y} riyoreactiore ohine BOrrespartdinyg dngrbeomidated Ipessursor
crystal lige solid)yifLodinth RflebiyistafndidUrabout 0°C.

ef) Likewise, compounds of the formula Xa in which R1 and/or R1’
arelis an optionally substituted aryl or heteroaryl radical can be
obtained in such a way that compounds of the formula Xa, in which
30 R1 and/or R1' arefis bromine or iodine, are reacted with aryl or
heteroaryltintrialkyls of the formula R1-Sn(alkyl)s or R1’-Sn(alkyl)s,
in which R1 and R1' are an optionally substituted aryl or heteroaryl

radical, under the conditions described under ee).

35 eg) Compounds of the formula Xa in which R1 and/or R1' arefis (C2-Cg)-
alkynyl or (C2-Cg)-alkenyl can be obtained by methods known from the
literature, as described in ec) and ee), by palladium-catalyzed reaction of,
for example, trimethylsilylacetylene or alkynes (K. Sonagashira et al.,
Tetrahedron Lett. 4467 (1975); S. Takahashi et al., Synthesis 627 (1980)),



2,2-Trifluoroethoxy)-3-nethyl-2-nmethylimno-2, 3,8, 8a-tetrahydroi ndeno|
dJt hi azol - 3a- ol e hydrochl ori de 35 i s obtained from 0 De ember

, 2,2-trifluoroethoxy)-3-nethyl-2-nmethylimno2, 3,8, 8a? % &rm ndeno[ 1
] thiazol -3a-ol e and a solution of HCl gas in ether. Col orI ess crystals)
I ng point 274-276C. 10 Decenber 2892 78 Exanple 13 (conpound A45):
n

ool 1, ARG BroradeS e: RpHIBLR| ohrh. Gnem. 62, 688750 {defy ' ="

5-
dr
5- 2, 3, 3, 4, ¢ thakigitinalklynes, adf utisikyllinvinyInstaallyheompeund, af nieglkénylboonS g
5-

S Lyorol Py PRt ol efmeBORdR R RaSHer g LS ﬁ?ﬁienﬁ%”a%?%”“ i
2- Br onp- 5- ( 2,(1984 ), witht campopnds lofi dhe ilomusty )Xal i wbmhoRé andionBdharedis by

reaction &f 4ybfhigk, qulﬁeq)goq-ﬁ 3,4,4, 4-hept af l uorol5 but oxy) - 1-i ndanone
with 0.69 m of bromne in 110 m of ethyl acetate. The conpound is
i solated as a brown oil and is used without further purification. c)

6-(2,2,3,3,4 me43drlbtlxbra6ismpelneroos3o)‘ﬂib omhbgnhndbofethé%rirrmmuaﬁus

2,35, 82 et R RIS é*ﬂf@%"iaﬁ%e%{ BBt ET.  hdanons
and 0.36 g ofqumre@qeétmysamemdéae|cnmp@unds of f@tfnwuladba@twrtfeda pal e

yel | ow t ol oi nt 253C. d)
b (2.2, ngc4 t%fér?é‘t%lli%éﬂ&i ﬁNﬂﬁe&%o%ﬁFé niél{drlfésefor[&&“a?ﬁmi@f#é Z%H3P8 8a-t ot r ahyd

uor o t hyl
2 S lienr Ry achiarnatess, dcapraaibans, Laikhiorelare;
6- (2, 2, 3, 3, 4,cyclbherate,fpantared) ticptane. Advatiagbdustythgconripounds 3f the3a- t et r ahyd

e
6-(2,
1, 2-
6-(2
, 2-d
el t
2
[
2,

(
2
(
|

(
(0]
(
f

;g'ygggpﬂ = 2 (Gha7 Bl Mt ca B RRTQUIAR W) '8 4 LABL Mo afRuRE' 50
6-(2, 2,3, 3,4, of asthiquisea pf tﬁ@rfgﬂnuwy)n thenmanger desesibag undenapatmve is& t et r ahyd

roi ndeno[1% 2-Hlitableinett seRent ﬂltﬁdt@irfgﬁﬁét%drﬂi@ahéné ratiggsl from
6-(2, 2,3, 3, 4, 4, 4- hept af | uor obut oxy) - 3- met hyl 2- net hyl i mi no- 2, 3, 8, 8a-tetrahyd

roi ndeno[l 2- d]th| azol -3a-ol e and 10 Decenber 2002 79 et her eal
hydr ochl ori ¢ Raritbe réadtionlcof $ise compoands oftibetformgula dV desedliePinCocedure

b), the reaction is carried out in a solvent using the known compounds of
the formula V. Particularly suitable solvents of this type are lower alcohols

20 having 1 to 4 carbon atoms and lower alkyl esters of acetic acid having 1 to
4 carbon atoms in the alkyl moiety, such as, for example, methyl acetate
and ethyl acetate. In general, the reactions are carried out in a temperature
range between 0° and 60°C, preferably between 15° and 35°C, the reaction
time being between 5§ and 60 hours.

25
The compounds of the formula | can be recrystallized from an inert, suitable
solvent, such as, for example, acetone, methyl ethyl ketone, acetonitrile,
nitromethane. However, reprecipitation from a solvent is particularly
advantageous, such as, for example, in dimethylformamide,

30 dimethylacetamide, nitromethane, acetonitrile, methanol, ethanol,
isopropanol. The free bases of the formula | can also be advantageously
purified by chromatography on silica gel. Suitable eluents are mixtures of
dichloromethane with methanol, ethyl acetate with heptane, ethyl acetate
with methanol. '

35
The compounds of the formula | can optionally be converted into their salts
using an acid of the formula H-Z. In this process, the compounds | can be
introduced into the pure acids at temperatures between 0° and 40°C if
these are liquid or have a melting point which is not significantly higher than



Exanmpl e 14 (conpound Bl1): 5

6- Chl or o- 8a-f | uoro- 3- et hyl - 2-met hyl i m no- 2, 3, 8, 8a-tetrahydroi ndeno[ 1, 2-d] t
hi azol -3a-ol e: a) 5-Chloro-2-fluoroindan-1-one: 10 25 4, | ar
solution of n-butyllithiumin n-hexane are slowy added dﬁécﬁ\?\nngsee&gwa
tenperature of < -50C to a solution of 5.24 m of diisopropylamne in 60 mni
of dry tetrahydrofuran; the mxture is EFen stirred at -50Cfor a further

10 minutes. A solution of 6.33 g of 5-chlorojndan-1-one in, 60 in dry
t et r ahydr of urdh'G. sf\q\f@ﬁagﬁ%‘ﬁlw hPSVGé(Gﬂe@eaftﬁ?éci'% Ificarigdeopkins g SQ"éQi‘t'at -50C

gor aI futrjt hersé%fh 48, mbtt@sam;lﬂenw \lvatgrbflaﬁ cﬁg@:ﬁnc'&ofdglg@éﬂgzhlwlm;ﬂem dte

i ssolved in ro are e 0 m Xt ure
is allowed td \NQH’I‘PPS 36%? ({rﬂ@’ rbupéegﬁﬂf é@eﬁoﬁgo%qpm( %Qil.\ﬂ? !'0 m of
a satd. sodi umethytethrnaalolaen alkyl sadetatedlavm@mctidmbodratpm&m trtehelkglo

t et rahydr of ur b t '6W€r'5

ext rac%/ed(?{vm@g'e@ éﬁ E ﬁﬂie M't'ﬂh‘%%ér{rf é@%’%ﬂ '?‘@ﬁ‘?']tem kte%eer gf lanl c phase
i s washed wi t#cohdlda mors@@mﬁﬂ%ml%pa% sbBumelef theacidH

rrﬁgnes It um SU|hu§§de emﬁmowacm b@m@duge@qi ﬁdswwe?s |2alg@rt ﬁmo;auwhéﬁ §dd bsafl L

chr omat ogr ap silicga ||so p et her/ n-.hept ane n

OO 001 AP 1o 53 EkPrtB tit BRGACH cARierh DAL o BERbAMeeb. s L
of nelting pdbetvetdD BOIAA°E, pt&falrabdgdbetw)een 10° and 25°C.

5- Chl or 0-4y brono- 2-f | uor oi ndan- 1-one: The brom nati on of

5-chl oro-2-fluoroi ndan-1-one is carried out in_an 30 anal ogous nanner to
that descri be@hen werkingnit gquaaus spletion rafter Adsitiorpof agids di-4dargenssale of

g‘ﬂc';]: ng pgl n;lrﬁﬁédlé@&ssahtlon of tt}ehc?mpounds of the formula { occurs and only

or o- 8a-f | ugr o- 3 ylimn ydr

i ndeno[ 1, 2- d] B8 ézéfépggl '8¥e 0%3 96500g sB$nd2 ihg” &cRf- hE4HSY compounds.

5- chl or o- 2- br Bxpedieritlyudhei smsnamc@ﬂmgam@ thGInNgnhﬁn Mrel isdiatest wHenhiaour ea

are di ssofgre t i s rn at room
ofg/edsdiftion [ obtaiféd tgﬂﬁﬁiérilﬁ'la%b%% % gaﬁ o theSwatdr ﬁeé#eréalwg

terrperaturefor bog‘mnum an or 2 ours.

[l
mxture is cobeeze-dNingde wersing In eroaaiq splvents, th GfSPFHPQWnsé’ @agdded to
the residue aggtifidtesdliofrequentiy preciitdbe attabaddiloN3f e respéctiveutitbH-Z.ef | ux

r oom t enper t APET¥sP: FEHFE et SRl bASABAACT, 3Pt afdron,
washed wit h apridriconeenieation, asingdniecef the preaipitating agents mentioned.
6- Chl oro-gba-fluoro 3-net hyl - 2 nmethylimno-2,3,8,8a 5

Lgt ;?%gr Og:gﬁﬂﬁ géd?illt ) az tg%é) Ia Ogbtalne;[i Imn %P)J iqlltgh %%%releggfcpurﬁy,

6- Chl or o- 8a- fdmuasnnnauym kthe fdi’mmﬂ: tigtous oibs Br an&rﬁmu$glaah-3hkle @rodieta] 1, 2-d] t
gl 2ﬁlol)r§a8gl f uor o- gliﬂngﬁ?l&fe piadlg%téélfl n no2 %Stgﬁ% treatrgregtl rmtgngpl 2-d]th
i azol - 3a- ol e ‘P'Qaﬁ'ics%QiY%o? i 40° 1@0 C.1Ehege ﬁ)d“?ﬁ?sf@bﬂﬂ%éﬁ@l ingparticylght ed wi t h

1.2 g of mownaﬂkw/«étorn@sgtsbcletdserae@tonucbr saétall ethyl Aletére, 1|ot‘~eatdzalaplm
t enper ature,

concent at ed
emer st ure, eS8 LABTh o it LB A AR bk er
hydr ochl ori dealotT)hols
6- chl or o- 8a- quoro 3-net hyl - 2- et hyl i m no- 2, 3, 8, 8a- tetrahydro 20
I ndeno( 1, 2-d]thi azol - 3a-ol e of nelting §)0| nt 2 t ai ned.

Exanple 16 (c Bﬁ'ﬁcféidﬁ@"(m?dﬁ% gD ke promteﬁgbxs re?HB%ﬁ‘td’&' P t he
conpound 38l agiee rthe onsbundisoott thee formula |. Possible bases are, for example,

solutions of inorganic hydroxides, such as lithium, sodium, potassium,

calcium or barium hydroxide, carbonates or hydrogencarbonates, such as

sodium or potassium carbonate, sodium or potassium hydrogencarbonate,

ammonia and amines, such as triethylamine, diisopropylamine,
35 dicyclohexylamine, piperidine, morpholine, methyldicyclohexylamine.

When working in an aqueous medium, the sparingly soluble free basic
compounds | frequently precipitate and can be separated off by filtration or
extraction with an organic solvent, preferably with ethyl acetate, and



25 enantionmers by neans of an HPLC col umm (CSP Chiral pak AD 250 x 4.6)

usi ng n- hexanel et hanol 10+1. The (-)-rotatory enantioner Bl(-) having a
retention time of 7.9 mnutes of nelting point 175-79C e

. (+)-rotatory enantioner Bl (+) having a retention ti rre@fdg??e?gllb %h?es of
melting point 172-77C (dec.) are 30 obtained. Exanple 17 (conpounds Cl1 and
Co) :

- -( 6- Chl or o- 3a- net hoxy- 3- et hyl - 3, 3a, 8,%a- tetrahydroi ndeno[ 1, 2-d] t hi azol 35

2-ylidene) ”Eblbﬁécf‘”%&?abﬁeﬂ%fq r@e%dt@ﬁ)m éiaga 5§3u19%¢ &% Qi'fbﬂ
6- chl or o- 3- et m no- § roi ndeno( 1 hi azol -3a-0
le are di SSBPY) T4 OEGQPWTPtOH?S rﬁi?fﬁ "Jfrﬁ'aa"i‘ﬁeg Bl‘ﬁl?l't anh 'il?rqﬂ%‘f’tdl urz1der

reflux for hbweeerd@ml atbtate, diethykethdpetet20Qdrofiiranodiordne,catbileng m xture is

concent r at eflyl) HABHY) oGP dAGIASHhfAIfab 2o el iglutd Frrgdelibucijgacet one and

filtered. T ‘conce ende in 100 m
of et hyl5 acearsied %ditt'% 51159&139f6f¢f?@)/theé&¢%0waﬂﬁ %56@ rﬂfi acWat@Lf'sat d.

sodi um 5 hydfmﬂ@\zzaémaaécﬂvmlmtum the efre BaBes gihmecfonauRepadrat ed of f,

washed with e a d

chr omat ogr a %%LD‘?% } gy Epr Fr%%ﬁgﬁsﬁﬁ}q%“éé oCefler R Rkt

6- Chl or o- 3- w,apu@ ixtukel. VWhenusing aswa -uram‘wta}@ls@lvmferthq teactigot hi azol - 3a-
ol e of mel t ppetutecis Washéd Wit w&mtaf@rwreabﬁoﬁ bﬁdhu@lb i®6bldentas this
corrpoun? (co und C6) is obtained by dissolving t ree base in nethyl
tert-bu 9/ tﬁﬂd add| ng et hereal hydrochloric aC| d wth stirring and
cool i ng vmth an ice bath until a pH of about 1 is obtained. The reaction

mxture is ﬁ'ﬁ@%x‘éﬁkﬂé@ﬁst@& wé?&mée%@% Jlustrate Be MveHESH SButdwikdts. the
solvent is rermc;{ tion ue is treated with

S
O ot b I Tre o o et st Gab e ASirel SRS he + o1 due
is dried i nnobmntecte‘ﬁmdmﬂrg:mhtaﬂmd@penﬂent on the heating rate.
6- chl or 5 3- met hyl - 2- et hyl i mi no- 2, 3, 8, 8at et r ahydr oi ndeno[ 1, 2- d] t hi azol - 3a-0
l e of nelti ig poj gx 65- 70C i s obtained. 20 The conpounds C2-C5 were
prepared andPBENEPMPIESanpl es 18 a and b (compound CL (+) and CL (-)): 25
100 ng of the racenmate of the conmpound Cl1 (free base) are resolved into the
enantioners by nmeans of an HPLC col ugy (CSIN-€RSral pak AD 250 x 4.6) using
n- hexanel 2- propanol 2511 with 0.1 di et?w ine. The (+)-rotatory enantioner
Cl (+) having a retention tinme oR2~QG8 ym nytes and a specific rotation of
237.5 30 (¢ =10.3 ngl2 mM in tri ne) of nelting point 70-71 C
and the (-)-rotatory enanti e Mg a retention time of 8.06
m nutes and a specific rotation ,’NI?C 9.9 mg/2 m in
trichl ornethane) of nelting poi 1-7¥C i s obtained. 35 Exanple 19
(compound D2): R1'
8- (2- Chl or ophenyl ) - 3- net hyl - 2- net hyl i mi no- 2, 3, 8, 8a-t et rahydroi ndeno[ 1, 2-d] t
hi azol - 3a- oi e hydr obrom de 10 Decenber 2002 82 a)
2, 3- Di br onp- 3- (2- chl or ophenyl ) pr opFomadci d i s obt ai ned by dropw se
addition of a solution of 7.8 g of brom ne to a suspension of 9 g of

2-chl orodimmnmam £ act d_ I _250 M ol 5. cmiroroform w Ty 11T gdi atijoy, W 500
W day! i ghtE*#@EMB| and s%bé?équent BRI i R? of| t ¥ sof vBnt|. Yel|SeKg MBi pt
183-185C.| b) 2, B- D brono-3-(2-chl orlophé¢nyl ) prijopi onyl| chl qri de [°C)
A1 5-80,-CHs; H H | H |CH,-CH3| CH,-CH3 | CH, - - 1131
A2 5-SO,-CH5; H HIH CH,-CH, CH, - - | 120
A3 6-S0,-CH;; H H | H CH; CH, CH, - - | 183
A4 5-S0,-CHj;; H H|H CeHs CeHs CH, - 172
A5 5-S0,-CH;; H H|H CH, CH, CH, - - 159
A6 5-S0,-CH;; H H]lH CH;, CH; CH, - |HCI|>240
A7 5-80,-CH,-CH-CH3; H| H | H CH, CH, CH, - - 109
A8 5-80,-CH,-Cg¢Hs; H Hi{H CH; CHs CH, - - | 164
A9 5-80,-CH,-CH,-CH3; H| H | H |CH,-CH3| CH,-CH3 | CH, - - 136
A10 5-80,-CH,-CgHs; H H | H |CH,-CH;| CH,-CH; | CH, - - | 137




10 i s obtained as an oily anorphous residue by boiling 10 g of

2, 3-di brono- 3- (2-chl or ophenyl ) propionic acid in 70 m of thionyl
reflux conditions and renoving the liquid by dist,il
2- Br ono- 3- (2- chl or ophenyl ) - 1-i ndanone 6.6 g of anhydro

under

chl ori de

1o determar 2082 hum

chloride are introduced into a mxture of 4.1 g of anhydrous benzene and 30
m of carbon disulfide under an argon atnosphere and the m xture 20 is then

cooled to -20C. Wiile nmai ntaining thé4cooling) a solution of 15 g of
2, 3-di brg ,ﬁlgE chl g enyl) grepilapy | okl orfi deggd n of day.
disulfideEpa Rdbed drdﬁ&?se to th?< sugpensi n,qgnd he m x ureapi thieh
kept at qC for b hours and allgwed!to $tand at a tenperatiure qf 4 €l a
25 refridaipt or|sigw,-@Hl W t her U6Hhours| T rleacH,on| ghxtjure ijgaduped Wi th
stirring{into & -mater m Xt|ur g [ has [pe rengerad strongly acj di c
wi th condXltic RNy acte Fi;mﬂ é?gf H£§£m EH éwgarﬁétﬁgge is
washed wijai3 wat § FS@gm:LHQ-hgrdndrl gdHoyeH Tagmgsi unCsidl flaCH, |Afterl re 6ng t he
sol vent 30 by d hlatlon t hg VI‘COUS anor phous residug is takel up W t h
di et hyl ¢ = T Xture TS gt T vt sodrunrprcanbonatie—adkattne
agqueous sbﬂﬁtlo -§-teHa2 drslirbbhe): cth(uHs affdist he &Hganj €Hsql vent| i-s | r@foped
by distilll ati onjpafter drying over fagnesi um sul fate.| Vi sqous enDr)housV
subst ancs al)
8- (2- Chl c?‘&%henfﬁ (%‘Hi’ré’ftfﬂ'/FHQ neﬁh | n&HZ 3 8,C§'ét et Pté'h) droi rf&ih )[2]‘.5,02- dlth
i azol - 3a-{ol e _hyjiit obr omi de 10 cenbet 2002183 4 g lof
2- brono- 3 Q@ chizo8 epheny.ch; é” ndﬁn( ng fr g, gat withyli2 g CfHCé 245
N, N -di ngt h th ourea I n e f acetjatefand the mXxture 1§ stir at rpom
t enper at | gl-l ow crystallHne subsit anceg —nellting point
163C. 5 Emmpl e723b2(@wmmd: HY4H: | H CH3 CH; | CH; - - | 244
3a- Hydr oxy- 3 e yI 2 nethylln1no $ ph=ny|- , 8,9, 9a-tetrahydronamhtho[2,1-
bJt hi azoljid c |yU| obromte—16- a) v, o =) Jlru-ib henyt—=tetatong— obt-aj ned
by react |68 of 1-SOu-GHoB-SCoerly it 1- el r DHond aGHs 3. [2CHz ¢f tr dr ng 148
HBr - cont djafg N9 Bidwylclaceise), e/ & Vi acpusHgnr pbpys 1gyprioduct]. b} 160
3a- Hydro x—d-ne - netny1|n1n% 8- anFn [ - 39, , 9a- Let nanydr amgr1[2,1-
b] t hi azol [P49n éﬂ@ oride—20 i 5 dpHal a&idop,, - CRs¢ ot ot 4Hr | 280
2- br ono- 45@heny|6-dngeH ral one andHS qu CN—@H, CGHEHIHLWl CH) qurea |iHBr$04ai| of
et hyl ace e as_ | ow |t g ¢of;0f | qry al i preci g f-al

Mel ting %%MWLH chu IJJ(-'Jb o)~ Zgi.hl_il ?ﬁn;uuud #\239
prepar ed [483| ogrei\H Exanpl e "1H(ran%uﬁth16\CHa CH, - |HBr] 283
1-Ethy|-2A@4hyI q“mg;awpptro 1,244 {5Ht £ tﬁgydrocagkk6cg§d-3:trm@nlﬂgiaBO
benzo[e]aig en- {QFQLHO h 4-Pnenﬂx3th/r¥££chlo&h9e. CH, - uer| 228

A26 6-(4-CH3-CgHy); H H H CH,4 CH, CH, - HBr | 203

A27 6-(0-CeH4-Cl); H H|H CH, CH, CH, - _|HCl| 249

A28 6-0-CH,-CF;; H H H CH; CH, CH, - HCl | 275

A29 6-(4-CF3-CeHy); H H]H CH,3 CH,3 CH, - | HBr| 200

A30 [6-(3,5-di-CF3-CeHs); H H H CH;3 CH, CH, - HBr| 300

A31 6-(3-Cl-CgHa); H H|H CH,3 CHs CH, - _|HBr| 209

A32 6-(3-OCF3-CgH,); H HIH CH; CH, CH, - HBr| 269

A33 6-CH,-CH;; H H H CHj, CH, CH, - HBr | 274

A34 6-(4-Cl-CeHaq); H H | H CH,3 CH, CH, - _|HBr| 181

A35 5-C(CHa)s; H H | H CH; CH, CH, - HBr| 278

A36 6-(2-CF3-CeHy); H H|H CH, CH,3 CH, - _|HBr} 200

A37 6-(3-OCH3-CgH,); H H H CH; CH; CH, - HBr| 156

A38 ___|6-(1-naphthyl); H HiH] CH | CHy, [CH,| - |HBr| 241

A39 7-(4-CF3-CeHy); H H|H CH, CH,3 CH, | - |[HBr| 203

A40 5-(4-Cl-CeH,); H H H CH, CH, CH, - HBr] 212




504.6 g of 4-phenoxybutyric acid are refluxed for 3 hours with 308 ml 35 of
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Exanmpl e 22 (conpound D21 ):

1- Met hyl

azul en- 10b- ol :

the reaction mxture is stirred at

36.5 n( of oxalyl

ctofhidl 2

- 2- et hyl i m no- 6, 6- di oxo-1, 2, 3a, 4, 5, 6- hexahydr odi t hi a- 1- azabenzo[ e]
25 a) 4-Phenyl sul fanyl butyryl chl oride: 154) %e
4-phenyl sul fanyl butyric acid are dissolved in 280 m of tol
m of di met hyl f or mam de.

g?ng 0.5
chl oride are added dropw se and

room 30 tenperature for 2 hours and at

65-70C for_a further hour. Toluene a® excess .oxalyl chloride are then
removed Qy i1l atiggngiyn vacyogs They pr , joi lpg rdsigdue i dicstkihhed in a
hi gh vacuu’r‘nggéld yi el ds'4-phenyl su%f any| butyryl chl orji Jg hav\lsng ngt )C‘)\é'ﬁi ng
point of {116-119C at a pressurg of 10.008 nmm Hg.. 35 H) [°C]
3, 4- Di hydca- 2H leemz9[ b] t hi epi n-|BHRner BB -4 [oCHamhyderys al urfi nuir(éd |
chloridejare suspended in 260 rfi off di :%&qmst A solfution of [51.1 g of
4- pheny| suH-any-but-y+y—eht-or-ge—-—For—ot LA eremretane—is—stov
added wi t|@1%)i r|piGidH at 10 Ded&iberH2DOZHE6 |0CCH2 H)CHIthe 1eacti on70n xt ure
is sti rreg1 ?yerlgicgh.tl and a brCW(HhON @@Jauti o&Hias o@ﬁgi ned. [Thi$ $plution
i s added WILII V[ goT ouUS_StiTTT g toam [Cce-cotjd T xtgre o+ 1Jof vaiel wth
11 of cdB.  hyirdGetAekss thei o ] Gy o f%q peBHs il GHpd for |30 hillhtles.
the 5 m'xc;gre ||g-(§>qqract ed thr qeH,i nns 400ch, dfcHi ¢t hyl |efdhess-yan| each
case. The onbl .organi ¢ phas ar ctle 3 ng w ih, wat and
satd. sodFlm cglg‘grq'i'%e sol ution, 8@? iie é['& Gﬁgsume and 5@:/%: 1re‘t‘f§r at ed
in vacuo.} The oi| obtained is C|st|IIe3I and
3, 4-di hy&ro-ZH— benzo[ b] t hi epi n-{gyome hhving g boiling point off 10]93-94C at
a pressurle of 6 002 mMmHg is ol:tﬁir2 ed. | c)
1, 1- D oxd=1,2, 1LL_fptrah_\7/rirnhnrQ b} t hl-epin-H-one: 1@9 of
3, 4-di hygr o- 2H-lbenzo[ b] t hi epi n-[5- 0 the af e di sdqol ved ifn 12% m of glacial
acetic a 11M2 m of 35% streﬁgt h hydrogp pgﬁomeﬁ @ale 15 ?llB?‘M1)é4 ded
dropwi se |at ro 'Fenperature wilth stirfing. Aftéer® |rF|6ng at [room
tenperatyre forl 2 hours, a furtlher|11  of ’:5%qtr¢:ntit)h hydr ggen| per ojxi de
are addedpgr OpV\‘HSﬂ. The reactignym|xguf ecHs tihegHst ilcHEsL| over nHgRt .158hle
sol vent i|s carefully renoved in vaguo, |and tHe resicg_gij'ﬁs; tregtedfwth ice
and careflully tfreated with 20 1 N pot agsi um Hydr ogen onat e|sol ption with
stirring.| The algueous suspensiqgn i$ saturated with Joflulm chl ¢ride, and the
precipitdpg i s fij htered of f witlhyslicyi bn cHyaghedpupi tih gvad esyaneisd| ized | n
vacuo. 1,[F=Droxp- 1, 234" tetrratydr Den_O[DjC epi n-g-one|ol Tl 1% (i) i nt
142- 146C [P4_obt ik Hed 25 d) H{H H,-CH, S | CH; [HBr| 26
4- Br onp- 1Ips- di opH1, 2, 3, 4- t et r ghd oenzoCtgH i n-[5-9n¢:Cc, 45Bg| aBo
1, 1-di oxg-1, 2, 3, 4-tetrahydroberzo[ b] t hf epi n-5-one ar|e di $sol ved ih 230 m
of glacigl acetlic acid with stijrring. B.9 g of N brgnosugcini i de ére added
and the mMixturel is heated at_73-80C 30l for 8 hours. Aftey compl et (ggc) t he
reaction,jpbhe sig), hent i s renovqdHby BVEQIOLEH] |@HIGHMacsi0) @rRd |HBe| alky
resi due ijs tre wth 1 ce-colld sodlu epcar gqonat ¢ I 4t oh it
stirring. Bﬁ%tc?ﬁﬁg.ﬁ;n —for—34 E':..ULCMQ 2SNl o L -0 N A A
suction gb8 vvaslhietl with vvater At erHdl yiohl ij{eH@Id)) S CH; [HBr{ 151
4- brono- Ipd- di ooyl, 2, 3, 4-tetrahydioy3p eenzqich iugrid- $-ene | bay| ngsa
mel ting ' = ' Tai‘Teu. 5)
1- Met hy| -|P1%et WotGlill no- 6 _6- di oot |2H3h &Hs d. helahidr®- ¢i i aiBay d88n7 o[ €]
azul en-1db1o!l : |s-CIH H|H C(CH3),-CH; S | CH, [HBr| 148

D12 |H;H H|H C(CHs);-CH, O | CH, |HBr| 228

D13 H;H H H CH»-CH, CH(C¢] CH, |HBr| 285

Hs)
D14 |H;H H]H| CH | CHy [CH(Ce| CH, |HBr| 253
Hs)
D15  [5-NOxH H|lH| CHy | CHy [ O [CHpr| - | 175
CH,
D16 5-NO,; H H H |CH-CH;| CHCH;| O CH;- | - 126
CH,




10 Decenber 2002 87 4.34 g of

4- brono- 1, 1-di oxo-1, 2, 3, 4-tetrahydr o- benzo[ b] t hi epi n5-one are suspended in
15 m of butan-2-one. The mixture is heated to 60- 7OC #%%‘_%

‘N, N -di net hyl t hi ourea are added in portions. The sol ution 9%d for 2
hours, then cooled and the precipitate 5 is filtered off with suction and
washed wi th butan-2-one. The residue is stirred with 100 mM of satd. sodium
" "hydr ogencarbonate solution and extrad®ed with ethyl acetate. The conbi ned

organi c fhgaRstelar € Washed W th [sps d.rspdipyn chl atg degl spl gt ivn,| sditil aflpoper
sodi um syl fate fand concentrated i n|vactio. Theg residue is |taken up thLgh a 10
little et t-at-e—H-HteredjofHwth—SsuctHor—andered—-R—acud- ]

1Met hyl - 4Bt hylbiGkibho- 6, 6- di oxg- H 2, Ba| 4 Gb:6-[heflbhydr 0di | hCH, 1azabet28o] e] az
ul en- 10b- fl of gPdIU ng point 142,144C d%q_grrpos'bhiaon) S o@,t_bai r,lﬁﬁi o3
Exanpl e 2 ourd—B25)— N—l\"

b- Hydr o419 neibiND2: B pet hyl i mijnét 1.9, BaChss 11 CHs O | CH, |HCI] 210

Qb- hexahygs@- 6-lgx93 thi s- 1-azablepz [ gl pz ggn-|9- Emacet@m&d@Hp)dLod:hbqr de:
20 a) N-(b OKO0-12, 3, &4, o-retranydropgnzol D] OxXepi n-7- yijy=acegram ge. pf
7-vi t r o- 3931 di naHo- 21 benzo[ b]lokkepi H- 6- are%’ﬁssoﬁ%c Gie- 400 n143f
met hanol )] treatjed with 270 g of] palll adfum on jacti vatjed car®in |( 10%
strength) [ogenated at nogmal yplegsyr ¢ ther fd')ltra_t‘i_(n_md'sbenoval
of the scPvent I h vacuo, the oxyger-sewsitlsve 257 :

7-am no- 3,-4-di /rlrn 2H hpn7an] oxeq in-6-one ils abtailned asCH2 vel | dw i

This oil [pbs3di ssqjqud in 150 m of {dichl aHyetlhags, § oo of ¢H,L ¢t byl aaune are
added and t hen) with ice-cooling, 4. 1 g of adetic anhydri d&Hare sfow y
added dr gpw-se—jekth—vigot-ous—sHi-t-Hre—Fhe—i-gact e a6 4—strred at
room t engB24at urjel, Hor a further (héun. H3D Thk dol GHson iNs ¢dCteent Faf cé4i
vacuo and the rjesidue is taken jup W thjethyl jacet at §, sy k?q W thi{watey and
with satd. sodijum chloride sol dtiof, dfied over sodijumsilfate angl
concentrdted again. After crystlallijzat{on frdm butyl Getleyat e, |t he
N (5- oxo0-|2, 3, 4, 5t et r ahydr obenzd[ b] gxep| n- 7-yl{) - acet gmade |nel t§ at | 130-{132C.
- 5- 0x0- 2, 3, 4 5-tetrahyjrobenjo[b] oxerky,y - V! )acetanmidef 1 g
tetTah benzof b pxepi =7 §| yagetamjde 73 dirgsotved in
di

6 m of dP&hl or ﬁé‘{"hg@c"b 075 fl Br pnd ol ied® | 80 Ehbe’02p02
88 in 5 n i chl or onet hane, gl oM y added dropwi se atcRClwi th
S

g
is
stirring. agl.hpn m xture |i tirfed . pvernpght lat~r oo t gnpe re,
t hen pour ontjo an 1 ce-cold satﬁ' sfgd urgﬁ ydrotg:g‘hcarb%ncu?fen sl ut glrr?ga:nd
h 5
HS

-

extract eg . of tines wt dichl orondt hane |The (r@inl c_phases| are
washed wi|bby wat |glsc e, jor.8a1: d. ¢diyum ¢, orfi denHsol jutdo,culr iled pvep
sodium syl fate gnd concentrated i njvacpo. Thg residye is r&grysta lized
from i soq are—yetds 2
N- (4- br or82%- oxé@z$(¢H53 thet r ally & gbeng 0[Ok oxepFhs 7-ly1Q ag éitbmil €1 1ai\7f5nb a
melting goint of 157-160C. 10 ,{ c)

CH
O g o g e B B e [T =
=oT1] Hr-o% gat

N- (4- br onD3G- 0Xi6-S0,;HE; EI tetrahydrcbldn y 0[atd; 0Xje pChiy 7-y|()a( attrijde and12{ 5 g
of NN -dinethylthiourea are rgfluxed for 154 hourq in <°OCI.[L1, of

but an- 2- gmre: cooted—suspension st tergd, and-jthefestdge—T$ sty red
wi th 200 |[&@81 of kz’ﬂ"ﬂ@(@@fﬁ%i um |hydrfodehc&thborjat €Hsol jut®@ on.CHix- 1}i tt | d8ét hyl
acetate i|s added, the residue ils fijll tefed of f| with gucti ¢ncand waghed Wi th
wat er) and N{I0b-hydroxy- I- et iyl - Z- mef hyl'r m|no- I, Z,[3a, 45, 1 -hexahydr o- 6
20 oxa- 3-H-hia—d-azabenzofelazuHen—4—yacetani-de—of—meltin

et gi-n+1-1+86-{188C
i s obtainet. The-dirte base is di Sis( I HejCisHh,-@C Cat~oCH2CN, hy dr o¢MBol 1267 aci d.
After stifrring {for about 10 m nutej, t he aydrochl orijde off
N- ( 10b- hydroxy=-ji=mrethyt=2=methytmmoi 23a, 4,5, T

Ob- hexah\&@? o- 6-[6:64-18- t hi a- 1- azgb&hiolle] &dti-der|- Gsths- || $He ¢t ami ¢&iBr| 233
precipitgtes. Ift nelts with dedonpgsit|oncal {24EH,

E3 6-Cl; H H | H| CeHs CeHs | CH, - |HBr| 125




Exampl e 24 (conpound E2):

6- Chl or o- 3- (4- net hoxyphenyl ) - 2- (4- net hoxyphenyl i m no) - 2, 3, 8, 8a-tetra30
hydr oi ndeno[ 1, 2-d] t hi azol - 3a-ol e hydrobrom de: 1 g of

. 2-brono-5-chl oroi ndan-1-one and 1.17 g of 1, 3-bis(4-net 09%?1'8%’30[% our ea
are suspended in 50 m of dry dichloronethane and stirred at room
tenperature for 4 hours and at ice-bath tenperature for one hour. 35 The
precipitate is filtered off with suctd8n) washed w th di chl oronet hane and

dried in The bromd f

6- chl or o- éa%'ﬂ&ﬁet hox;w nyl ) 2- (FRQ tho typhenyl [ m no) 2?(3, 8, §a- tseafltra g'd oi nd

eno[1,2-d]lthiazpl-3a-ole is obtlaindd) Wwhich nelts at] 230-1235C witH [°C]

deconposilggon. |6.di04Decenber 20|0¥1 EQHT:F@Ggpsm gplss-Elcapd E3- BHmar €79
4

prepar ed lanal ogpusl y. 10 Decelnber] 20 ﬁG 90 RCT/ ER99104644

Pat ent clgi-rs+—ft—~A—polyeyetie *hi:zc!iuli'.I 53 vhistiel ari-He—oftheltorml a |
R4~ NR5 |E5~~ (CD~H SRL --~~+ H bl RY-| G:Hs-24E CIBHA)| 10 Y HBr ja19di [ ect
bond, -CH2-, 2-CH2-; X is CH, (:H( ) _FCF( C%HE) CH(Q3H7);| 15|R1 i CN

COOH, C@)\kﬁ-w) at Kyt —CONHZ—CONH(C= pg) at Ryt CON(C==C6)=atkyt 12;
(C2-C6)-al kyl, (C2-C6)-al kenyl, (C2-C6)-al kynyl, O CH2-CF3, O CH2-CF2-CFg,
O (C4- Cg) al ik comipeusds of theforrhistal | drecdistiviguisheé byrfavdrable offectd bnhydr ogen(s)

0 o FEP I e &!ﬁ%ﬂr‘%%?“eﬁ@%g%%%c#c%p@ﬂﬁ@ﬂefi- pheny!
SO ( C~- C86) - ag&its. Tiwocemppyndspeambe engioy it awr\ar in sombjration~- phenyl |
where n ganwhi farthbr-slifhnding argbatsp(laerudscrmh gat exftfiplb€in Chapter 01 of

the Red List). The compounds are furthermore suitable for the prophylaxis

and for the treatment of type Il diabetes.

The efficacy of the compounds was tested as follows:
10
Biological test model:

The anorectic action was tested on male NMRI mice. After withdrawal of
feed for 24 hours, the test preparation was administered via a stomach
15  tube. Kept individually and with free access to drinking water, the animals
were offered evaporated milk 30 minutes after giving the preparation. The
consumption of evaporated milk was determined half-hourly for 7 hours and
the general condition of the animals was observed. The measured milk
consumption was compared with that of the untreated control animals.
20 )
Table 2:  Anorectic action, measured as the reduction of the cumulated
milk consumption of treated animals in comparison with the
untreated animals.



25 substituted up to two tines by F, CI, Br, OH CFg, NO2, CN, OCF3,
O (Cl-Cg~al kyl) (C~-Cg)-al kyl, NH2; NH2, NH (Cl-Cg)al kyl,
N((C~-C6)-al kyl)2, NH(C~-C7)-acyl, phenyl, biphenyl, W @;QP , vvhere
n can be = 0 - 6, 1- or 2-naphthyl) 2-) 3- or 4- pyrldyl or uranyl or
2- or 3-thienyl, where the 30 phenyl, biphenyl) naphthyl, pyridyl, furanyl
or thienyl rings in each case can be substituted one to 3 tines by F, a,
Br, 1) CF3. NO2) CN. OCFg, O (C~%8g)-alkyl, (C~-Cq)-alkyl, 10
Decenber |2 ( G~ - -
COO (C~- (:g)%?)gﬂq%épw&ﬂa@; 19'%?@9%‘1 N%“l cd‘) V\he??nlé }’1% tni g% %até(ni?can
be substijftuted in the 1-, Zngykf 305'”“ ab %g c? le
tetrazol {5-yl, where the tletr 78 rFH ?1 E gto[xﬂ ptlon lncr
2-positign by rretRhyI ats bgnzyl; R1
O (C~- C3) - al ky s02-|NH2,  S02N % %Eﬂ % ““é’@ ﬁﬁdg(‘fa egrptello or
RL; 10 R2is &g~al Kyl , (C3-8 gptrol@n henyl ,
( CH2) at hijeny 2y W pyrifdyl , (CHR) ~2Rimajs O) (CHZ) ~-rheny| :
C(O-(CH)n-t C(O)-(CH2)n-pyr| nfur;l, where n dan be
= 0 - 5 and in which phenyl) thieny '%W‘thl 15Nf UMl in each case dan be
substitufjed uppdendiyw tings by C, F CN, CFg} (C~-C3)-al kyl, OH,
O(C~-Cg\-a|kyl CLO) - ((‘~-Cn\a| k\r/I CO - (C3-Co)-cycloal k I R3 is H)
(C~-Cg) - O (gg- 0) - (Ci2) ~ I, Coq( ¢~- Cg
al kyl ), ; m Cg cycIoaI v, 5&&% - oo CH,
CH2- CON( ( 2) ~-thignyl, (CH)n-pyridyl (CI—|2)~-furyI, where n ¢an be
=0- 5 and |IBr |ch phenyl, t hi enyl , pyridyl ) fury( in each case can |be
substituted W pH imgs by Cl,|F, CN, CFg, (0-C3) 25 al kyl, OH)
O (C~-Cg)f- al -4l kynyl , C2- Cg) - al ke¢nyl ) C(O) OCiH3, C( 0O OCCH2CH3,
C(O ™, ¢ O)NHCHS, C(ONCH3)2) OC(QOJCH3; R4 is (C~-Cqg)-alkyll|,
(C3- Cg)-cyc (CH2) n- phenyl , |1 (CH2) n30 t hi enyl, (CH2)~-pyridyl,
(CH2) n-fyry( Where n canlbe = 0 -|5 and in i ch phenyl, |thienyl, pynqidyl,
fury( in actirestbendian be |substi t uf ed up tot times by €1, F, CN, CH3,
(C~- C3) - aXkyCH2 @k =®1e~-Qg)-al kyl} 35 R5 is (C--Cg)-al kyl,
(C3- Cg) - ¢iR2I0BB lyHl;, R4 €D ~- phenyl , | (CH2) nt hi eyl , {CH2) ~- pyri dyl ,
(CH2) n- f yryEHs; Wesaltn can tbe = 0 -|5 and in i ch phenyl) t hi enyl) pyti dyl ,
fury( ineach—Tctasecanbe t0—PBecenmber 2002952 —substitutedup—totwo]ti nes
by G, FI_LCN, CF3, (C--C3)-alkyl., OH O (C--Cg)-alkyl:

Example A27 50 5/0.44 5/4.04 89

Example A28 50 5/0.06 5/4.00 98

Example A35 50 5/2.46 515.50 55

Example A39 50 51/1.48 51542 73

Example A41 50 5/0.84 5/3.12 73

Example A42 50 5/0.60 51294 80

Example A45 50 5/0.06 51278 98

Example A50 50 57156 4/3.53 56

Example B1(rac) 50 5/0.06 571294 98

Example B1 (-) - 50 5/0.08 5/3.40 98

Example B2 (rac) 50 57/0.06 5/3.40 98

Example B2 (+) 50 10/1.37 10/4.56 70

Example B2 (-) 50 10/0.22 10/4.80 95

Example C6 50 51042 5/3.64 88

Example D29 50 5/1.84 51474 61

Example E2 50 5/0.34 5/2.78 88




or 5 R4 and R5 together forma -CH2-CH2-) -CH2-C(CHg)2-, -CH2-CH2-CH2-, or
- CH2- CH2- CH2- CH2- group; or 10 B) Y is a direct bond, -CH2- or -CH2-CH2-; X

is CH2, CH , CH(C2H5), CH H7 15 R1 and R1' ind one
anot her ar(eCII:lI,g) F, CI(, Br? I, (NOCg %:N COOH, COO(C~-Cg)e|Ie‘IE&%md€é%§éz

CONH( C~- 0B) - al kyl , CON[ (C~- Cg) -al kyl ]2, (C~-Cg)-al kyl, (C2-Cg)-alkenyl,
(C2-Cg) -al kynyl, O (C--Cg)-al kyl, OCI—|26ch O CHz- CF2 CF3,

O 8- o) a1 St WA 905 74 [l R Lo R o B o Pl acoa by
OH, OC(O) CHg,a refyi2gddd aneapediic m:ﬁhph)aag)r&etm; @Gt@ﬁ) isaldtsd ,markedly
S (CH2) n- pheny \%‘&é&n\,\g&@i WatHide %o'?*ﬁbér@d%)é&a S02- (C=-Cg) - al kyl )

S02- (CH2) ~-phe ere n can d the phenyl radical can be
substituted up to two tines by F, CI, Br, OH CF3) NO2, CN) OCF3,

O (C~- Cg) 5al Kpte pfepardlinn of some é\ﬂd&‘,\ 16S1s Blbﬁ’drlb‘éGZNHleﬁ;‘aﬂ Belowalthy lother

NH O ) Cﬁéyﬁ%"%bﬁylowi% it bt . Shore'n can be < o -

6, 1- or 2-naphthyl) 2-, 3- or 4-pyridyl, 2- or 3-furanyl or 2- or
3-thienyl, ‘“’*‘@ia?nﬁlgel(l&ﬁ@bbndm henyl ) naphthyl pyridyl, furanyl or

thienyl rings in each can esubstltuted oneto3t|rres by F, C, Br,
I, OH CFg) NO2, CN, OCFg, O (C--Cg)-alkyl) (C~-Cg)-alkyl, 35 NH2,
NH( C~- Cg)10al I@Mettﬁﬁd&uff@w-:ﬁblkarmarpm:ﬁrﬁ)-z m‘é-t&%)(d%n&%oal kyl ,

CONH2; 1, | ., where the triazole ring can be substltuted I n
the 1-, 2- orﬁgﬁgﬁ%‘ﬁ% %ly nmet hyl or benzyl; 10 Decenber 2002 93

tetrazol - 5 yl) where the tetrazole ring can be substituted in the 1- or
2-posi tion bygymet hydarmi o%@%hﬁorﬁ?ch@nh'e (Cl Cg) al kyl, (CB Cg)-cycl oal kyl ,

o e (Rt 1 ek el Sl t 057
C( O - (CHABN- f uryl to ehauspensioarofid. 7 glof-comraadtidly omaunbblaf&am:nomdnrenyl
& CFa) (C1) ca)- RN fCHo B of Tl Conbbtaed, Burb@bl) 46 sndtins! - ©
C(O - (C3-Cg) - cycl mxm is gteredsfor (bﬁmlg) The r@sultlng safjorns, added drogwipeal kyl |
ag %HE{B Cy Cle_lllzkyd» )n) mixtidre (GF& S mcaaal ml-igml ih, 2mn%r ﬁﬂ?m@MﬂZ
{CH2) n- pyri dyl , {% Oﬁ‘ﬂrﬁiﬂﬂ( HF%’;ZH Caaé'a' age ﬁoa‘f'% e Bheny! |
t hi enyl, 20yri dyI , elolutibniof m&ogem:am sutysidia, Sthbsmb(tufeeld sttnrdcbat ‘moml nmes by
(C2- ) ol kenyi SOyl Wiy phAUHY TR oy g £
C(O N(CH3) 2, O( Offig-3lesired product (indan-1-one- -suifony chloride) is achieved,
which is filtered off with suction and washed with a little cold water. |t
has a melting point of 75°C.
25
b) Indan-1-one-6-sulfinic acid:
2.1 g of solid NaOH and 18.1 g of NaHSOg3 are dissolved in 53 ml of
water. 2N NaOH is added simultaneously and 8 g of indan-1-one-6-
sulfonyl chloride are introduced in portions such that the pH remains
30 at 7-7.2. The temp. increases in the course of this to about 35°C.
The mixture is stirred at room temp. for 2 hours, carefully acidified
with conc. hydrochloric acid and concentrated to dryness, the
residue is extracted twice by boiling with about 200 ml of methanol
and the filtrate is concentrated again. The residue is triturated with a
35 little acetone, filtered off with suction and dried in vacuo. Indan-1-
one-6-sulfinic acid is obtained, which decomposes at 275°C.

c) 6-Methanesulfonyl-indan-1-one:



R4 is (C~-Cg)-al kyl, (C3-Cg)-cycloalkyl, (CH2)n-phenyI, (CH2) nt hi enyl
(CH2) n-pyridyl, (CH)n-furyl, where n can be O0- 5and in mhich phenyl ,
thienyl, pyridyl, furyl in each case can be 25 substltqbgp times
by CI, F, CN, CF3, (Cl-C3)-alkyl, OH O (Cl-Cg)-alkyl °°§ @)m kyl ,
{C3-Cqg) - cycl oal kyl , (C}Z)n-phenyl (CH2) nt hi enyl, {CH2)n- pyrldyl

(CH2) n-furyl) where n can be = 0 - 5 30gand in mhich phenyl) thienyl
pyridyl, furyl in each case can be subsfituted up to two tinmes b F)

CN, CF3) {Cl-C3)- &89 of spdiup jsiseglyeding g migf agisymuarrae\hgnpb aer form
a - CH2- CH2-) mzoﬂrﬂé?b-?—oneﬁ@f@b’%cﬂ'@re a8ded A BortibRs @nd- tﬁb’?mlxﬂfr@Up, or
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CH( CH%E) (Callr-I(CZHS) SEM{"E%H@S éfri‘ggfﬂfb‘gll"ﬁq ﬁﬂéﬁ’géﬂ?tﬁg gl n%re Ist"her are
H F, C, Br, |, HadedGd ﬂ:@othmsCsm@gd ahirkfilx tePapHEDr CBLKSCARES) - al kyl |,

C(C B oL i %@f%&%%i@*tk“dﬁzéﬁfﬁ%é@) Eéé% e AR B e
al kyl radicals oné akmeow h wateq ang P@p!saé@@ bRN8| uori ne,
or one hydrogen C%Bné%tfdi@di 2aritheyreSldue 35cH) s%ﬂﬁzeoQJ dRSeprdp¥l éther.

g(ocsg;)zﬁh)pﬁenil (ggﬁcﬂt ééh @ﬁ%yct%&?%g}] iﬂ'@ﬁ'r‘ﬂne%akg?ﬂmﬁa@an be = 0

- 6 and the phenyloneadintslting poinb€55Mistotitained. up to two tines by F, Cl, Br
OH, CF3, 1@32 CN, OCF3, O (C~--Cg)-al kyI (C--Cg)-al kyl, NH2; S02- NH2)
SO2NH( C~-'Cg) - al kyl , SO2N[ (C~- Cg) -al kyl j 2) NH2, NH(C~-Cg) 20 al kyl |

N( (C~- Cg) - al id)I )22 Branm- fmwaawulquwn- #nghenyl ) O ( CH2) n- phenyl, where
n can be = 0 - 6, 3115 glof%8 ﬁﬂa@mfméh)foaylmdan ﬂénélapé'@udpvér)de& |n0503nlfdﬂ anyl or

2- or 3-thienyl, er yl he a hyl y uranyl or
thienyl rings in \gg?&‘?eic%%eg'ccﬁﬂ g@ﬂ{ﬁ%@ﬁ{ﬁﬁ%‘ﬁ@ % ‘? HLB§ ’ERJ“
|, 25 OH, CF3) NOD,92x| oObFBnine-ih (‘I{)-lﬁmf glbkinl acgtic-add) prenbdged al\lﬂzqm
NH( C~- C6xal kyl , ~a & ngga I
CONHZ; )1'3' 3-triazo rH; @L‘%Mu%%%e tri gaz_'g%re‘ ring Ican r(a@o @gcte?tlah%’ed in
the 1-, 2- or 3-pdRe preipitafe farmed i filtgead, off W'%SP@t%Qﬁﬁ vgaghe WHBre the
tetrazol e ring cagolewardrs heusduthist perifled By cdturas ichreratogragtyngh or
benzyl; SiO2 using dichloromethane. Some dibromo derivative is obtained

as the preliminary fraction and 2-bromo-6-methanesulfonylindan-1-

20 one of melting point 120°C as the main product.

e) 5-Methanesulfonyl-3-phenyl-2-phenylimino-2,3,8,8a-tetrahydro-

indeno(1,2-d]thiazol-3a-ol:
1.45 g of 2-bromo-6-methanesulfonylindan-1-one are dissolved in

25 15 ml of acetone and treated with stirring with 1.25g of N,N'-
diphenylthiourea in 25m! of acetone. The hydrobromide of
5-methanesulfonyl-3-phenyl-2-phenylimino-2,3,8,8a-tetrahydro-
indeno[1,2-d]thiazol-3a-ol crystallizes out of the clear solution after
about 2 hours. After standing overnight, it is filtered off with suction

30 and washed with a little acetone. 1.7 g of hydrobromide (m.p. 247°C)
are dissolved in 10 ml of methanol and treated with 0.8 ml of
triethylamine. After 15 min, 150 mi of water are added and the
mixture is stirred for 30 min with ice-cooling. The product formed is
filtered off with suction and washed with a little cold water.

35 5-Methanesulfonyl-3-phenyl-2-phenylimino-2,3,8,8a-tetrahydro-
indeno[1,2-d]thiazol-3a-ol of melting point 172°C is obtained.

Example 2 (compound A9):



R2 i
(CH2
(O
o(Or

S (C--Cg)-al kyl, (C3-Cg)-cycloal kyl, C2-Cg al kenyl) C2-Cg al kynyl
)n-phenyl, (CH2)n-thienyl, (CH2)n-pyridyl, (CH2)n 35 furyl

-(CH2) n-phenyl, C(O-(CH2)n-thienyl) C(O - (CH2) npyrin r.2002
(CH2)n-furyl, where n can be =0 - 5 and in which p enyﬁe)ml?em enyl )
pyridyl) furyl in each case can be substituted 10 Decenber 2002 95 up to
two times by G, F, CN, CFg, (C~-C3)-alg2l, OH O (C-Cg)-al kyl;

O-(C~- c6) - al kyl, F,
10 (€ ablio S BRI B0 oL )
CH2- COOH, CHA1@tdazalida-GONHCH3, CH2- CON( CHg) 2) ( CH2) n- phenyl

(CH2) n-t hi enyl (CHZ)n pyrldyl (CHZ)n furyl, where n can be O0- 5and in
whi ch phenyl , pyri dy fur in each case can be substltuted up to

th

two tines by @ Ien(&c&pawd-swfenﬂwg% 1:N8/1) OH, O (C~-Cg)-al kyl ;
(Cé ﬁﬂ)c.é"d‘y”é' 3 8%5 s@ﬂthﬁﬂhé'dlsﬂmc mCoARKYdeSES InethdAdPH . 9§|@0) :\IEZI
(G phenyl ) ( Cb T TRNEPamiE st (<55 24Re) a(%éﬁ?ﬁéfmpézﬁoncyc o van
be = 0 - 5 and i nthéi atixtphenigl stittederdgt | 3Q)ymmdyal rdamytemp. eh8fA gcasfe can be

bstituted up to 4
Sc}u(sc}l c;)ea| E& 01%85@5?8%%3‘#3" Fﬂdga"gﬁﬁgﬁ&gﬁ%s gﬁylmr(@:%’n phenyl ,
(CH2) nt hi enyl ) ( ciad) fefluyr temp., Forrgompletion | of m\%r@aﬁt'%nthﬁe naixtyre ¥ and in
whi ch pheqy! , thl ovibentrated #y Vacuo, tnshtdd Witk 6mCETS6dGisrapate aH@I0Iméfed up to
o i by 0 o ek 1 TG ) . g Sl 5 ™
_-CI—I(ZJ—_{?—E- CH|2; )C:|_|3\h rg$ldUﬁ linEXtRalcteﬂ) by srmkmgdwtbcwatmrmd -Q‘tllf_Clzothe OF@- g—IZ- A X
'S en r e , r
or |) % Sy SO S %S& E@ %fd @%ﬁ%ﬂtra nde en !él%tsr}ekfd‘(':#e EMH% r are
10 Decenber 2002 @9%}‘“ Ff 'tf@ﬁ'?nBKS'QZ) %%@Qt@ ogd k@rl)

CONH2, — C@§H( C~- Cg(Rrldpdne- eifdrytiridah- ﬁbkd b]‘ H)elt( &t 1@d° b’u%,obtamed
(Cc2- Cg} al kenyl, (C2-Cg)-al kynyl) O (C~-Cg)-al kyl, O CH2-CF
O CH2- CF2- CF3, 0(04 Cg) - al kyl, where in the aIkyI radlcals

b) 2-Bromo-6-(propane-1-sulfonyl)indan-1-one:

The reaction of 6-(propane-1-sulfonyl)indan-1-one to give 2-bromo-
6-(propane-1-sulfonyl)indan-1-one is carried out analogously to the

20 preparation of 2-bromo-6-methanesulfonylindan-1-one. The crude
product can be purified by crystallization and washing with low-
boiling petroleum ether. 2-Bromo-6-(propane-1-sulfonyl)indan-1-one
of melting point 87-89°C is obtained.

25 ¢ 3-Ethyl-2-ethylimino-5-(propane-1-sulfonyl)-2,3,8,8a-tetrahydro-
indenol1,2-d]thiazol-3a-ol:
951 mg of 2-bromo-6-(propane-1-sulfonyl)indan-1-one are dissolved
in 20 ml of acetone and treated with 528 mg of N,N'-diethylurea in
10 ml of acetone with stirring. After about 10 min, the hydrobromide

30 of  3-ethyl-2-ethylimino-5-(propane-1-sulfonyl)-2,3,8,8a-tetrahydro-
indeno[1,2-d]thiazol-3a-ol crystallizes out. The mixture is stirred at
room temp. for a further hour, and the precipitate is filtered off with
suction and washed with a little acetone. After drying, the
hydrobromide of 3-ethyl-2-ethylimino-5-(propane-1-sulfonyl)-

35 2,3,8,8a-tetrahydroindeno[1,2-d]thiazol-3a-ol of melting point 146°C
is obtained. This is dissolved in 10 ml of methanol and treated with
0.4 ml of triethylamine. After 15 min, 50 ml of water are added and
the mixture is stired in an ice bath for 1 hour. The crystallizate
formed is filtered off with suction, washed with water and purified by



5 one or nore, or all hydrogen(s) can be replaced by fluorine, or pne
hydr ogen can be replaced by OH OC(O CH3, O CH2-Ph, NH2 or N( COOCH2Ph) 2;
S-(C~-Cg)-al kyl, S (CH2)~-phenyl, SO (C~-C6)-al kyl,

S02- (C~-Cg) - al kyl ) S02-(CH2) n-phenyl, 10 where n can b 40C1D_%éem€er§¢é5t he
phenyl radical can be substituted up to two times by F, C) Br) OH CFg,
N02, CN, OCF3, O (C~-Cg)-alkyl) (C~-Cg ~§ kyl) NH2; S02- NH2

SOZNH(C~- Cg) - al kyl, S02 C~- Cg Ky NH, C~-

N( ( C~- Cg) - al kyl ) 2 colymne-tilksation, ¢ 82ph%t}1 E%F)\Ié‘?ﬁ}f‘?"% Oxlﬁtth?‘renyl,
where n can be = @trg:hﬁ)md-s (Pfo;%maaﬂhhlfdr\yl -238§atétfaf(§rdﬁaihdd§’d122d] or

3-furanyl or 2- or ere th henyl naphthyl
pyridyl) furanyl a;q[@@n%ofrrp%@ggpﬁméjgﬁjtggy%bt@ B5%e substituted one to 3
times by F, C, Br, I, OH CF3, N02, CN, OCF3, O (C~-Cg)-alkyl,

(C~- Qg) - akky! | E% : ﬂelqa

COQ( C~- 06;5- l'ﬁh%@o%ﬂa&"%@;@mp@éw %i\w& 'O%IZEH& %132 azo e)rl ng can be
substl t ut ed |(HSQ I9& 51aminpindan-Bopeli ABoABHN A8 Y100 ATHelusel of 4-amingrol - 5-yI )
where the tEtlﬁ@é’rﬂh%nl’ebw4¢a)\48%u§wbﬁ$-bhr¢?@-6 nithoihBi&n-4%orie) wdre propareti on by
met hyl or benznyé .S H (C--Cg)-al kyl, (C3-C6)-cycloal kyl,
(CH2) n- phenyl kc@qg)s Yt hi enyl) (CH2)~-pyridyl, (CH2)~-furyl,
X O) - (CHZ)~-pheny|) A0 - (CHZ)~-thleny|) (O - (CH2) n-pyr i dyl ,

O - (CHg ~-f 0 - 5 and in which phenyl, thienyl
%r?d&) ury lgggﬁ%gégngé\ﬁﬂze substl tuted up to two t:orresyby c, FY )
CN, CF3, (C~- C3 ~al kyl, OH O (C--Cg)-al kyl; C(O-(C~-Cg)al kyl,

O - (C3-Cg) -szmynalétu ll,mlﬁé-d?@hérwuﬂﬁ 8@at&ﬁih rsiridenbf 1 @N)thw_ol 3a-ol
O (C~-Q)-al C~Cg al kyl), CH2- Cg- Cg cycloal kyl)) CH2- COCH,
CH2CONH2, CH ©- CHe- CON(CHg) 2, (CH2) ~- phenyl, (CH2)~-thienyl,
(CH2) n- pyr| dyI (CHZ)n furyl, where n can be = 10 Decenber 2002 5 10 15

97 0 - 54@nd 4yn "‘@lsllibrmﬁaé(rl\-ﬂ ddy-enyl, pyridyl, fury) in each case can be
substltutedu to | kyl,

O (C~-Cg) - al kyl : 66222 Gg? §rb{9mqmda(fti>oeay 2?4(&1%’? phep @@%; a@Fb?@@:Hzm)
(C(Cg) g;) ( OI) NH|2k @(220%_{ diuf CAMdohEtd) &k %@b@ld}@ln &4mikturé ©f 100 miadfky! )

CyCl Oa
( CH2) n- fu¥y| ) whg % %ﬁb’-@’%% gthé’%ﬁd‘% et The %¥ %& ey dgﬁil;??‘ foyridyl
furyl in each caséSBemgmé pallegivun(h eaﬂsetqdetanq Ada g rﬁstﬂbbemlph%phm@ CF3,

(C~- Q) - apkyl) OHihOntisturd R hébi@d' und@r fefluk $or SN, ek ¥thanol part of the
(C3-Co) - cycl oal kyl CH2

(CH2) n-furyl, whefe@diogy E]’TS‘ére-'s‘O henggﬁgﬁ%quhbmgﬂlabﬂ%ﬁéPva%ﬁﬂl éﬁglthepyrl dyl ,
furyl in each caseezncannbmmutmus ttnetabatl wyitht 60tmalooft iOnkN dodiuth, hygrokitle CF3)
together form a - o8N éﬁfnﬁ%e%?%@e@ﬁ%%ﬁ > (G JSrples; HESGEnieorers
- CH2- CH2- CH2- CH2- PhRsRIfS s¢paraies he ggugous part is addltlonally extracted
25 a further two times by shaking with toluene. The combined organic
phases are washed with water, then with satd. sodium chloride
solution, dried over magnesium sulfate and concentrated in vacuo.
The residue is stirred with n-heptane, filtered off with suction,
washed with n-pentane and dried in vacuo at room temperature.

30 5-phenylindan-1-one of melting point 75°C is obtained.



Is a direct bond, -CH2- or -CH2-CH2-; is CH2, CH(CH3), CH(C2H5), CH(C3H7);

isH F, d, Br, I, CH3, CF3, O(C-C3)-alkyl; is H F, C, Br, I, NO2; is
H is H (C--C3)-alkyl; 10 Decenber 2002 98 R4 is phe e
phenyl radical can be substituted up to two times by F) ec%ﬂﬁérez(foa

(C~-Cg)-al kyl, (C3-Cg)-cycloal kyl, O (C1-C3)-al kyl, CF3, OCFg,

O CHz2- phenyl , COOH, COQ(Cl-(Cqg)-al kyl, Cg4')(C3 Cg)-cycloal kyl, CONH2; 5 R5 is
phenyl, where the 2phenyl radi cal can be substituted up to two tinmes by F,
c, Br, 1) (GJ)-Cg) Brm05pt@m¢amel kyl, O (Cl-C3)-al kyl, CF3, OCF3,

O CH2- phenyl 1.ﬁ{:§e{J1»o%<as§med: ?sz%vgbacfaw ¢ 10 or
Its phyS|oIog|caII erable salts a hysi o I ca I ci1ona
derivati ves. %dﬁrp%d’ f§r48%est ﬁeasihﬁ(ﬁu{qn ﬁsﬁgfﬁlg\'ﬁ ja| acelicAGi are wher ei n
g A) \cf:Ni s a dl r eciddedrghd a SHRitioAL0.582 FAHdf bf&rﬁﬁuah,s faHoCgletial a&tdCoH7) ;
i's , ~ -
[ ob dlg i (AP il e e
- : a icals
ﬁ;grggegoz:g)n g; ?'tbr@\éﬁét@gﬁ%ﬁ)a qar%éiew@pﬁmdb@%r@éﬂ&h@% Sy nﬂngtiah) 5.
e e st e B,
ere e phenyl . anwater o of tig®) sbdiu r,
2, CN, | kyl,
N( ( o &) oy kyl )2)“%%@96%%@@? )ﬁiﬁmg’ﬁ{?f’g% g@ﬂ@k‘h%h'ﬁ @%’g%@ﬁcaﬁ be
= 0-6, 1- or 2-napiuclign)and )ctomatographed dgn , siicepeabr usingutalugne/ethyl- or
3-thi |, wh t . i
cach cade' can be sf%}%gﬂ‘*??ﬂ""d 2 BRGHGPEInEH 100 BV IneRing, Bofybory 10° 11
OCF3, O—(Cl Cg) is obtained.

15 ¢©) 3-Ethyl-2-ethylimino-6-phenyl-2,3,8,8a-tetrahydroindeno[1,2-d}-
thiazol-3a-ol hydrobromide
718 mg of 2-bromo-5-phenylindan-1-one are dissolved in 20 ml of
dry acetone. A solution of 397 mg of N,N'-diethylthiourea in 10 ml of
dry acetone is added dropwise to this solution at 5°C in the course of

20 5 minutes. The reaction mixture is stirred at room temperature for
2 hours, and the precipitate is then filtered off with suction and
washed with acetone. 3-Ethyl-2-ethylimino-6-phenyl-2,3,8,8a-
tetrahydroindeno[1,2-d]thiazol-3a-ol hydrobromide of melting point
140-141°C (decomposition) is obtained.

25
Starting from 5-bromoindan-1-one, the compounds A22, A24, A25, A26,
A29, A30, A31, A32, A34, A36, A37, A38 were prepared analogously.
Example 4 (compound A39):

30

3-Methyl-2-methylimino-7-(4-trifluoromethylphenyl)-2,3,8,8a-tetrahydro-
indeno[1,2- d]thiazol-3a-ol hydrobromide

a) 4-(4-Trifluoromethylphenyl)indan-1-one:

35 6.33 g of 4-bromoindan-i-one, 5.7 g of 4-(trifluoromethyl)-
phenylboronic acid and 6.36 g of sodium carbonate are suspended
in a mixture of 100 m! of toluene with 20 ml of ethanol and 20 ml of
water with stirring. 320 mg of paliadium(ll) acetate and 787 mg of
triphenylphosphine are added under a protective gas atmosphere



10 Decenber 2002 99 al kyl, (C~-Cg)-alkyl, NH2, NH(C~-Cg)-al kyl,
N((C~-Cg)-al kyl)2) COOH) COO (C~-Cg)-al kyl, CONHz; 1,2 3- triazol 5-yl,
where the triazole ring can be substituted in the 1-, ﬁ ﬁo%’tobon by
met hyl or benzyl; 5 tetrazol-5-yl, where the tetrazole 1rq

substituted in the 1- or 2-position by nethyl or benzyl; Rl' is H F) d,
Br) I, CHg, CF3, O (Cl-C3)-al kyl, S02- : SOZNH(C~-Cg)-aI kyl ,

SO2N[ (C~-Cg)-al kyl]2 or RL; 10 R2 is H"”{C~--Cg)-al kyl, (CH2)n-phenyl,
(CH2) n-t hi enyl, (Cxigpnpanddhe, mm@ |$(§ﬂ2|)e|d- pimterytefluc(fa) 3(Hauz3.nAfter anyl ,

O-(CH2 d , I
g§/r|)d§/l ) gerIyr: n¥%%hc%h§g§rén?:g§ e su ﬂy?ﬁqﬁ%ﬂxgﬁhmﬁ?me?ﬁd ahg' eny ) F,
CN, CF3, (C--3)- |@|(l|@(ﬂ)c@9etg_ﬂek§rp adoed anm mﬂw)@mws F CN,

8_{(2 Cagilql)z a;gv&zwﬂemﬁmﬁ@r 2o, Tl{é"@thg_@@'e%vﬁquﬁdgﬂéé/b%ole@fl COOH,

(GR) e pyBi dyl . whRAOR BBt e s e e Eean

p>c/:r| ((j%l) i Inkeiach cadth SGmlbof GGNSSmdlumeHydr;)ine solotidn, r&tBréWaﬁfdi)fultEredC;\l CF3,
~- a

(C(O)OCHg 2% (O ¢ z‘g% Sy“ M'S@Wdﬁ‘w M‘M.s

(Cl-Cg) - al kyl , (c§0@gI)0cyete<5aw>acr qasezand finaly with ygodium

(CH2) n- pyri dyl, WeRfoRide s“omob.e dﬁte@tovez tﬂaénééiuwﬂstﬂfété%riélhé&i(dentﬁamcﬁny|
bstit ut

dvyl h
PLL D WP ithe, reauds Zhrmataisanetien Sy Bl WSS mhettapeletyel] ool kol
(CHZ)n phenyl , (CH2gtagb 3/’hi 14- (4{m¢mnmthyldpényMMre1mr@anf raelting0 - 3

and in which phen b idyl in each case can be substituted up to
two tines by C ék’?"&ﬁh %%J’bt?@é?@) alkyl) OH O (C~Cg)alkyl: 10

Decenber 2002 100 or R4 and R5 together forma -CH2-CH2-, -CH2-C(CH3)2- or
- CH2- CH2CH2- pyr ouR:Bromo-4-(4-trifluoromethylphenyl)indan-1-one:
15 2.76 g of 4-(4-trifluoromethylphenyl)indan-1-one are dissolved in
20 ml of glacial acetic acid. 10 pyl of a 48% strength solution of
hydrobromic acid in glacial acetic acid are added and a solution of
0.516 ml of bromine in 5 ml of glacial acetic acid is then slowly
added dropwise. The reaction mixture is stirred at room temperature
20 for 3 hours and then poured into a mixture of 100 ml of water with
100g of ice and 100 mg of sodium hydrogencarbonate. The
aqueous suspension is extracted by shaking with dichloromethane,
and the organic phase is washed three times with water, dried over
magnesium sulfate, concentrated and chromatographed on silica gel

25 using dichloromethane/n-heptane 3. 2-Bromo-4-(4-
trifluoromethylphenyl)indan-1-one of melting point 94-97°C is
obtained.

c) 3-Methyl-2-methylimino-7-(4-trifluoromethylphenyl)-2,3,8,8a-

30 tetrahydroindenof1,2-d]thiazol-3a-ol hydrobromide:
426 mg of- 2-bromo-4-(4-trifluoromethylphenyl)indan-1-one and
131 mg of N,N'-dimethylthiourea are mixed together in 10 ml of
acetone at room temperature and the mixture is stirred for 4 hours.
The deposited precipitate is filtered off with suction, washed with

35 acetone and dried in vacuo. 3-Methyl-2-methylimino-7-(4-
trifluoromethylphenyl)-2,3,8,8a-tetrahydroindenof1,2-d}thiazol-3a-ol
hydrobromide of melting point 202-204°C is obtained.



5o0r B) Yis a direct bond, -CH2-; 10 X is CH2, CH(CHg) CH( C2H5) ,
CH(C3H7); Rl and RI' |ndependently of one anot her are F, C, Br) I, CN,
COOH, COQ(C~-(Cg)-al kyl, CONH2, CONH(C~-(Cg)-al kyl, CC]\I[( t‘g‘%m%%r%’bba
(C~--Cg)-al kyl, 15 (C2- Cg)-al kenyl , (C2-Cqg)-al kynyl

O CH2-CFg, O CH2-CF2-CF3, O {C4-(6)-al kyl, where in the al kyl radicals one
or nore, or all hydrogen(s) can be replaced by fluorine, or one hydrogen
can be replaced by OH OC(O CH3, O CH2-®h, NH2 or N( COOCH2Ph) 2; 20
S-(C--Cg)-al Ie&ﬁm? (roh) fbpiresiitan-Fre-tHed)compotnd AU (i notibigey! . where
t he phenyl rad%g cIan be substituted up to two tines by F, Cl, Br, O—l,
CF3, NO2, CN)a (C~ Cg) -al kyl, (C~-Cg)-al kyl; S02- NH2

SO2NH( C~- Cg) - al kyl , S02N[ { C~- Cg) - al kyI ]2, NH-(C~-cs) 25 al kyI ,

N((C1-Cg) - al Al phenyl, O (CH2)nphenyl, where n can be =
0- 6, 1- orl%(%@p%glﬁgﬁnpgj dg‘g' b)r 4pyr|dyl 2- or 3-furanyl or 2- or
3- th|enyI wher e the phenyl) naphthyl) pyrldyl) furanyl or thienyI rings in

each case cam. m@tr@ubsﬁem ﬁtﬂih Plﬁ@in% Y2188, 8a-tétratydroihderidf 2Cdjg, CN, OCF3,
30 O (C1- ) - l%&l&r NH2,  NH( C~-Cg) al kyl, N((C~Cg) - al kyl) 2,

COOH, COO(C Eﬁ%l' 123tr|azol 5-yl, V\herethetrlazole ring
can be substituted in the 1-, 2- or 3-position by nethyl or benzyl;

tetrazol - 5y| wher, t ing can be substltutedlnthe 35 1- or
2-position by met 'fy@?'?%éﬁ LS)E

1S H, é’C~- al k { CH2) n- phenyl)

(CH2) n-t APenyl , (EP2Fr@wf mewm@cw) Spateeq) i 1650)“ Pfctiethwl etiiesny | |
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times by C, F) Chhd@eldted fropwide &ithy.1 nilbf 1B{pfopdipdidikYhis mixture is

(g2 Consartorm s Bis o2 6T midti L B AL S pndh il ach O 112
(Cg- Cg) - cycl oal kyhre adied Wrepwiag land(i wyméogr@furth(eumrmpms A g oflhere n
can be = 0 - 3 angglifs mmnm thé PHREYS is w’rm@wto'raoﬁa@?n;s‘@ﬁer&an be

sc}u?scil- tc;%gg grk;f)anﬁzsﬂlﬁeéé]% dhec{jb“a&? H§/|°°"(38@,CE€§&F gb‘a r&a\dpa9| ¥ %%EF?S i phenyl )
(CH2) nt hi enyl, ( CFa0 mipfrtoldghe andefilered againy@nd the-sobvemt is remmhad:by phenyl ,
G e ol (Ot b e G B 5
- CH2- CH2-) - CH2- CPYiigiy af@r 'Si@hze 28@0@{210 g?QSh’B oiolugnewiths2¢ miiof ect
bond) or -CH2-; 3bthanol and 20 ml of water without further purification together wath
25 4.22 g of 5-bromoindan-1-one and 4.24 g of sodium carbonate. The
solution is flushed with argon, and 112 mg of palladium(il) acetate
and 262 mg of triphenylphosphine are then added. The reaction
mixture is refluxed for 4 hours, cooled to room temperature and the
ethanol part of the mixture is removed by distillation in vacuo. 50 ml
30 of a 0.5N sodium hydroxide solution are then added with stirring, the
organic phase is separated off and the aqueous phase is extracted
by shaking with toluene. The combined organic phases are extracted
by shaking successively with water and satd. sodium chloride
solution, dried over magnesium sulfate, concentrated in vacuo and
35 purified by chromatography on silica gel using ethyl
acetate/n-heptane 1/1. 5-Pyridin-3-ylindan-1-one of melting point
103-106°C is obtained.



Xis CH2, CH(CH3), CH(C2H5), CH(C~H7); Rl and R1' independently of one
anot her are 10 Decenber 2002 102 H, F, C, Br, 1, CN, COOH,
COQ(C~-Cg) - al kyl , CONH2) CONH( C1-Cg) - al kyl CC]\I[(C~- Co); %ﬁ% 2002
{C~-Cg)-al kyl, (C2-Cg)-al kenyl) (C2-Cqg)-al kynyl) O (C-- r

O CH2-CF3, O CH2-CF2-CF3, O (C4-0C6)-al kyl, where in the al kyl radi cals 5
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25 Example 6 (compound A41):

3-Methyl-2-methylimino-6-trifluoromethoxy-2,3,8,8a-tetrahydroindeno-
[1,2-d]thiazol-3a-ol hydrobromide:

30 a) Methyl 3-trifluoromethoxycinnamate:
9.15 g of 3-trifluoromethoxycinnamic acid are dissolved in 90 mi of
methanol. 0.25 mi of conc. sulfuric acid is added and the mixture is
refluxed for 5 hours. The cooled solution is carefully treated with
0.9 g of sodium hydrogencarbonate, stirred for 5 minutes and then

35 concentrated in vacuo. The residue is taken up in 250 ml of ethyl
acetate, washed twice with 50 ml of water each time and dried over
magnesium sulfate. The solution is concentrated in vacuo and the
residual pale oil is reacted further without further purification.



R4 and R5 together forma -CH2-CH2-, -CH2-C(CH3)2- or -CH2-CH2CH2- group;

20 or D Y is a direct bond, or -CH2-; X is CH(phenyl)) where the phenyl

radi cal can be substituted by 25 F, C Br, O S SO R1 d

R1' independently of one ano%/her are H, Olr:, EZI, Br, I, )0515%8@_?&}'2362 o
C~- -al kyl, CONH2, 30 CONH(C~- -al kyl, CON[ (C~- al kyl] 2,

?89(Cg) Cgl) kyl , y(C2 Cg) - al kenyl §C2 ggg 68! kgnyl O[gC~ ggg al kgl]

O CH2- CF3, O ,CH2- wh th | kyl di cal
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2- napht hyl , 2-, - or 4-pyridyl, 2- or 3-furanyl or 2- or 3-thienyl,

where the phe anyl or thienyl r h

can be subgtl utem'Q}Cf%J'%ﬂf%%b &Hé Y , OH, ICF% Cll\lngséc;:g sarh fase
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et razol -5yl whaPLASHHEN thydFds 2 asiled b Bes ALY I8 ERiid e 45, &
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n-thien n

GO (a2) - pyt i g Sl oF Water bl obfe WALREHGHE acidle dadert ﬁ"ﬁhﬁ. enyl

pyridyl, furyl inusitthecpdds &ahh®@queeus raactien nuptum)l&mraqteﬁa ibg byl F,

CN, CF3, 16C~-C3) - hbklgg' With 780mPof QicHisrbnitttiate inR8aéts cse ( Frie @&k Paﬁllckw F,
CN, O (C~-(Q)-al kyl cl oa

CH2- COOH, CH2- CONiRpias %@%%&2‘”’%(&%‘1 %%ﬁ)aﬁ ﬁﬁ'ﬁﬂ}/lsmgé’éﬂ)n 25
thienyl) (CH2)n- py:bndgrhtrateberand calriede 4Fn0 va&xand&(ﬁ-tnilﬂuodmnpﬁtbow-

t hi enyl dyl i " t a, F
VRPN ALY Sﬂ“ﬁﬁ?ﬁﬁﬁiﬁﬁ’?@ Wi @i@f*%%@é%@%% AR yP 2 g'dr i ad
(C2-X@) - aI kenyl , @{@)

O N( CHgp2, CE( OpCHZil oRﬂmd) |Q:ﬁ]of|@9)an@| r’éﬂchxec(ﬁB 1 %)HC'M@ @@dlkd’ feaction

W oh phenyl) "t hi SIS “ﬁyoagﬁeﬁff“ﬁ@gaa‘%ﬂ 11 e tUB S SR ek B8 96 35"t wo
times by Cl, F, Cthluerg) (C~-a¥ - al kylgonCeptr@edC~- Cg) ag&ipl ; 13B-(3ecenber
2002 Trifluoromethoxyphenyl)propionyl chloride is obtained, which is
dissolved in 30 m! of dichloromethane without further purification and
25 added dropwise at 0-5°C with stirring in the course of 15 minutes to
a suspension of 5.49 g of anhydrous aluminum trichloride in 40 ml of
dichloromethane. The reaction mixture is stirred at 0°C for one hour
and then added to 40 ml of ice water. The organic phase is
separated off and the aqueous phase is again extracted by shaking
30 with 40 ml of dichloromethane. The combined organic phases are
washed with. 40 ml of satd. sodium hydrogencarbonate solution and
water, dried over magnesium sulfate, concentrated in vacuo and, for
purification, purified by chromatography on silica gel using
toluene/ethyl acetate 20/1. 5-Trifluoromethoxyindan-1-one s
35 obtained as a pale yellow oil.

d) 2-Bromo-5-trifluoromethoxyindan-1-one:
5.3 g of 5-trifluoromethoxyindan-1-one are dissolved in 50 ml of
glacial acetic acid, treated with 110 pl of hydrobromic acid (48%



105 RS is (C~--Cg)-al kyl, (C3-Cg)-cycloal kyl, (CH2)~-phenyl, (CH2)n thienyl)
(CH2) ~-pyridyl, where n can be = 0 - 3 and in which phenyl, thienyl)
pyridyl in each case can be substituted up to two tines , CF3,
(C-—-C3)-alkyl) OH O (C-Cg)5 alkyl; or R4 and R5 toget ‘P')"e& bher.2002
-CH2- CH2-) -CH2-C(CHg) 2- or -CH2- CH2CH2- group; 10 R6 is S02-(CgH4- 4- CH3)
or 15 E) Yis a direct bond or -CHZ- Xegs CH2, CH(CHg), CH(C2H5),
CH(C3H7); 20 R1L is H, F, CF3 O(C~- C3)-alkyl; RL' is H F,
Cl, Br, I; R s wtrezvstfnanu glaqlal(apet@g)acm)kgmd fegated 5 @hdoeM he
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wherein A) on silica gel using toluene/ethyl acetate 50/1. 2-Bromo-5-

trifluoromethoxyindan-1-one is obtained as a wax.

10

e) 3-Methyl-2-methylimino-6-trifluoromethoxy-2,3,8,8a-tetrahydro-

indeno[1,2-d]thiazol-3a-ol hydrobromide:
0.197 g of 2-bromo-5-trifluoromethoxyindan-1-one is stirred at room
temperature for 5 hours with 0.104 g of N,N'-dimethylthiourea in 5 mi

15 of acetone. The suspension obtained is additionally stirred at 0°C for
1 hour and then filtered off with suction; the residue is washed with
acetone and dried in vacuo. The hydrobromide of 3-methyl-2-
methylimino-6-trifluoromethoxy-2,3,8,8a-tetrahydroindenof1,2-d}-
thiazol-3a-ol melts at 162°C with decomposition.

20
Example 7 (compound A35):
5-tert-Butyl-3-methyl-2-methylimino-2,3,8,8a-tetrahydroindeno(1,2-d]-
thiazol-3a-ol hydrobromide:
25
a) Methyl 3-(4-tert-butylphenyl)acrylate:
3-(4-tert-Butylphenyl)acrylic acid is reacted with sulfuric acid in
methanol to give methyl 3-(4-tert-butylphenyl)acrylate analogously to
Example 6a). The ester has a waxy consistency with a melting point
30 of about 35°C.

b) Methyl 3-(4-tert-butyiphenyl)propionate:
10.0 g of the methyl 3-(4-tert-butylphenyl)acrylate are dissolved in
75 m! of absolute methanol. 2.45g of magnesium turnings are
35 introduced in portions in the course of one hour and the mixture is
stirred at room temperature for three hours. 380 mg of magnesium
turnings are then added and the mixture is stirred for a further hour.
With cooling (ice bath), 90 ml of 2N hydrochloric acid are carefully
added dropwise with stirring. The methanol is then removed in



5Yis adirect bond;, Xis CH2, CH(CH3)) CH(C2H5), CH(C3H7); 10 Rlis CN,
COCOH, COQ(C~-Cg)-al kyl, CONH2, CON (C~-Cg)-al kyl]2, (C2-Cg)-alkyl,
(C2-Cg) -al kenyl) (C2-Cg)-al kynyl, O CH2- CF3, O CH2- CF2- o (A -al kyl ,
where in theal kyl radicals one or nore) or all hydr ogeﬁf@?e‘&{é\b?f@%
repl acedby fluorine, or one hydrogen can be replaced by OH 150C( O CH3,
O CH2- Ph, NH2 or N(COOCHZ2Ph) 2; S- ( C~- Cg) 7gl kyl , S-(CH2) n- phenyl ,
SO (C~-Cg) - al kyl , SO (CH2) n- phenyl , vvherg t he phenyl radical can
besubstituted up tV@CPRoth?irﬁé@UBys pxtragte @N?ed‘l,th %ﬁ%m'mgsch@@@eﬂ@,ne
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can be = 0 - 3 aBChdid] ooblethtopt iy and filkered)dff with sactiorc ané deied i:baaeumig [ }? gt ed
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(et Gy ki (et ineloroblat i i S¥iainert Wfer M krioved i 7
can be = 0 - 3 andhenemta,gewféﬁytfyrtbwpw{)caﬂﬁneach case can be substituted
up to twypginmes by C,'F, CN, CF3, (Cl-C3)-alkyl, O (Cl-Cg)-alkyl; 20 or R4

and R5 together f - - CH2- = - CH2- 2- or -CH2-CH2CH2- group; or
25B) Yis a re%%@ﬁh%lﬂ%ﬂ%@??%ﬁé‘% ‘CH3), CH(C2HB)) CH( C3H7): 30
R7 and R1' i ndeperkientcid ohlodde ianpreperedaice desdrped i@l Exa@mpld 6cCHNdCOOH,
COO( Cl- Cg) - al kyl ) -l - ca) cal kyl |

(C2- Cg) - al kenyl , (@%%@%y ,tg%?&-'%‘@g%&ﬂm@éﬁ@b@s, O CH2- CF2- CF3,

O (C4-Cg)-alkyl) where in the alkyl radicals one or nore) or all 35
hydrogen(2p cen bes-terpBatythadans1idngori ne, or one hydrogen can be replaced by

o 0(QaB, O O@fe@BuNﬁ%da%J%%‘ﬁ'?g@rgd from the acid chloride 7d as
described in 6¢). The 6-tert-butylindan-1-one has a melting point of
94-96°C.

30 f) 2-Bromo-6-tert-butylindan-1-one:
According to the process as is described in 6d), 6-tert-butylindanon-
1-one is converted into 2-bromo-6-tert-butylindan-1-one; it has a
melting point of 58-61°C.

35 gq) 5-tert-Butyl-3-methyl-2-methylimino-2,3,8,8a-tetrahydroindeno-
[1,2-d]thiazol-3a-ol hydrobromide:
The reaction of 267 mg of 2-bromo-6-tert-butylindan-1-one with
166 mg of N,N'-dimethyithiourea in 10 ml of acetone yields the



10 Decenber 2002 108 S-(C~-Cg)-al kyl, S-(CH2)n-phenyl, SO (C~-Cg)-alkyl)

SO (CH2) n- phenyl, where the phenyl radical can be substituted up to two
times by F, C, OH CFg, OCFg) O (C~-Cg)-al kyl, (C--Cg) H2)
S02NH(C~-Cg) 5 al kyl, S02N (C~-C6) - al kyl ] 2, N((C~- C6) - a(ﬁbgéf“bé%oy

NH( C~- C~) acyl, phenyl, O (CH2)n-phenyl, V\/nere n can be = 0 - 6) 1- or 10 15
20 25 30 35 2-napht hyI, 2-) 3- or 4-pyr' yl) 2- or 3-furanyl or 2- or
3-thienyl, where the phenyl, naphthyl, % ridyl, furanyl or thienyl rings in
each case can be #$y 6mbr¢mtded ooé toS-&rt-butbeb:yetﬁyl Zmethylininp-ZF@,84N, OCF3)
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be substituted in the 1-, 2- or 3-position by nethyl or benzyl;
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is a direct bond
solution and then washed with water until neutral. The toluene

extract is dried over magnesium sulfate and concentrated in vacuo,
20 and the residue is recrystallized from n-heptane. 1-Oxoindan-5-
carbonitrife of melting point 123-125°C is obtained.

b) 2-Bromo-1-oxoindan-5-carbonitrile:
The bromination of 1-oxoindan-5-carbonitrile is carried out as is
25 described in Example 6d) and vyields 2-bromo-1-oxoindan-5-
carbonitrile of melting point 115-118°C.

c) 3a-Hydroxy-3-methyl-2-methylimino-3,3a,8,8a-tetrahydro-2H-
indeno[1,2-d]thiazole-6-carbonitrile hydrobromide:

30 236 mg of 2-bromo-1-oxoindan-5-carbonitrile are dissolved in 10 mi
of acetone: and treated at 0-5°C with 210mg of N,N'-
dimethyithiourea. The mixture is stirred at room temperature for
3 hours and at 0°C for 1 hour. The reaction product is filtered off with
suction, washed with acetone and dried in vacuo. The hydrobromide

35 of 3a-hydroxy-3-methyl-2-methylimino-3,3a,8,8a-tetrahydro-2H-
indeno[1,2-d]thiazole-6-carbonitrite of melting point 282-284°C
(decomposition) is obtained.



Xis CH2, CH(CH3)) CH(C2H~), CH(CgH7); Rl and Rl1' independently of one
another are 15 H F, d, Br, I, CN, COOH, COQ C~-Cg)-al kyl, CONH2,
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4- pyri dyl, @%ﬁméyg%@oﬂtp%aﬂdggl_&br 3-thienyl, where the phenyl) naphthyl,

pyridyl, §0 furanyl or thlenyl rings in each case can be substituted one to
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(CH2) ~pyri dyl) wherystallinmsutistance) meltingpaint &1 1v2il 21C. phenyl pyridyl in each
case can be substituted up to two tinmes by C, F) CN, 20 CF3,

{C--C3) - I kyl , chg% al kyl Cg- Cg) - cycl oal kyl,
(CH2) n-p Qnylb) ( By Y{EHEP%VW é yggo_?-gwalangn nd in which phenyl,
pyridyl in each cei&ebte&mdhﬁjdm padset additoruof 4 mixtuwe 6fi 1838 nilof Bromine i€N, 25
CF3, (C-&3)-al kyI ~- n t r
- CH2- CH2-, - CH2- 84%%’ %—é%zd%gd %3 %t'ﬁgg SOIGHS of LE'G of
hylsulfonyl 5-phenylthio- 1-|ndanone 0.2 ml of a concentrated
aqueous hydrobromic acid and 30 mi of glacial acetic acid, followed
25 by pouring of the reaction mixture into a suspension of water and ice
and subsequent filtration of the crystalline product. Slightly yellow
crystalline substance, melting point 1568-160°C.

c) 3-Methyl-2-methylimino-5-methylsulfonyl-6-phenyithio-2,3,8,8a-tetra-
30 hydroindeno[1,2-d]thiazol-3a-ol hydrobromide
0.72 g of N;N'-dimethylthiourea is added to a solution of 2.7 g of
2-bromo-6-methyisulfonyl-5-phenylthio-1-indanone in 30 mi of
acetone, the mixture is stirred at room temperature for one hour, and
the crystalline compound of melting point 268-270°C with
35 decomposition is filtered.

d) 3-Methyl-2-methylimino-5-methylsulfonyl-6-phenyithio-2,3,8,8a-
tetrahydroindeno[1,2-d]thiazol-3a-ol
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suspension and the crystalline yellow substance Is filtered off.
Purification by dissolution in a mixture of 2 parts of acetone and
20 5 parts of ethanol, treatment with activated carbon and extensive
removal of the acetone content by distillation under reduced

pressure. Melting point 126—-128°C.

b) 6-Amino-5-chloro-1-indanone:

25 A solution of 77.5 g of sodium hydrogensulfite in 250 ml of water is
added dropwise to a boiling suspension of 30 g of 5-chloro-6-nitro-
1-indanone in 400 m| of water in the course of one hour while
maintaining the boiling and the mixture is refluxed for a further
2 hours. It is carefully adjusted to pH 1-2 using concentrated

30 hydrochloric acid and heated to boiling for a further hour. After
cooling, the crystals are filtered off, washed with water and
recrystallized from isopropanol. Colorless to brownish crystalline
substance, melting point 210-212°C with decomposition.

35 ¢ 5-Chloro-6-chlorosuifonyl-1-indanone:
A solution of 10.4 g of sodium nitrite in 30 ml of water is added
dropwise to a suspension of 26.8 g of 6-amino-5-chloro-1-indanone
in 200 ml of 20% strength hydrochloric acid with good stirring and
cooling, the temperature being kept between 0 and 5°C. In the



R4 is (C~--Cg)-al kyl) (Cg-Cg)-cycloal kyl, (CH2)n-phenyl) (CH2)n5 pyridyl,
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4. A conpound of thestdltimerstilzstanceysneltiag poit 147-d48f@ 1, 2 or 3, wherein 10 Y
is a direct bond;
10 d) 5-Chloro-1-indanone-6-sulfinic acid:
13.3 g of 5-chloro-6-chlorosulfonyl-1-indanone are introduced in
portions with stirring into a solution of 26 g of sodium hydrogen-
sulfite and 3 g of NaOH in 75 ml of water, 2 N sodium hydroxide
solution simultaneously being added dropwise from a dropping
15 funnel such that the pH is kept between 7 and 7.5. The mixture is
then adjusted to pH 1-2 using concentrated hydrochloric acid, cooled
to 0 to -5°C, and the crystals are filtered off and washed with water.
Melting point > 300°C with blackening from 170°C.

20 e) 5-Chloro-6-methylsulfonyl-1-indanone:
First 9.2 g of 5-chloro-1-indanone-6-sulfinic acid and then 15 g of
methy! iodide are added to a sodium methoxide solution which has
been prepared from 150 ml of methanol and 1 g of sodium and the
mixture is heated to boiling for 10 hours under the attached high-

25 efficiency condenser. After removing the solvent by distillation, the
residue is treated with 200 ml of water, the crystals are filtered off
and the product is carefully washed with water. Colorless crystalline
substance from methanol after treatment with activated carbon,
melting point 197-198°C.

30
f) 2-Bromo-5-chloro-6-methylsulfonyl-1-indanone:
is obtained from 6.8 g of 5-chloro-6-methylsulfonyl-1-indanone and
1.45 g of bromine in glacial acetic acid. Colorless to slightly brownish
crystalline substance, melting point 144°C.
35

g) 8-Chloro-5a-hydroxy-3,4-dihydro-7-methylsulfonyl-indano{2,1-b]-
imidazo{1,2-d]thiazolidine hydrobromide
A warm solution of 1.02g of 2-imidazolidinethione in 7.5 ml of
dimethylacetamide is added with stirring to a solution of 3.24 g of
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where in the al kyl, al kenyl and al kynyl radicals one hy en can_be

repl aced by OH, OC(O) CH3, OCH2-Ph, NH2 or N(COOCI—IZPh)Z;ﬂgggﬁiﬂige'WZCFg,
O (C—-*A)-alkyl, where in the alkyl radicals one or nore, or al

hydr ogen(s) can be replaced by fluorine__or one hydrogen can be replaced by
OH, OC(O CHg, O CH2-Ph, NH2 or N(COOCHZﬁﬁ)Z S02- (C~- Cg) - al kyl,

SOt2) (CH2) ndpgenxél ,ZCMM@SICN@B -Beethylsulfody ?E—lf&iﬂ\ohbempbemsﬂ' of a@emf f:an be
?UCHZ; ! Eﬁgnwy s 2*!?8?1% 'Scﬁ(tféﬁzi‘ Tt %S?f“p%téfo)fﬂf(gaf‘r’% 3W8y 3, 1-
or 2-naphthyl, 2- hosss. dihed,ecpigriesg/d:rysmlhnercdmmum“yIfnlteredZfo and3vadhiedny!| ,
where the 30 pheny ggrhé | §hngs in each
case can bhe substltute h}fhescﬁnﬁé%{mfb?@b {'Bb@ﬂ? S )al kyl and

where in the al kyl radicals one hydrogen can be replaced by OH OC(O CHg,
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O (C-C3)-al kyl, (ret-CaldprigddorystafinetdubSiance (deconositiofypoint 19208H2; R4 is
(C~-Cg)-al kyl, (C3-Cg)-cycloalkyl) (CH2)~-phenyl, where n 10 can be = 0 - 3
and the phenyl radical can be substituted up to two tinmes by F) C)

O (C~- C4) - al KyxanopledH; (cBmposnd @27¢g) - al kyl , (C3-Cg) - cycl oal kyl ,

(CH2) ~- phenyl, where n can be = 0 - 3 and the phenyl radical can be
substituted 5twot| b C, O(C~ -al kyl qgr OH, or its
physi ol oél%alﬁoi"{‘aﬁ LPRRENOXY Y t@e@ﬁzﬂ‘%‘BWﬁBé}HE?'%Q%@t'}é@b’&ﬂ'@a"%s cl ai med
in one or nor[¢ DfjtibzdlBa-dl Bréchldriderherein R1 denotes 6-Cl Rl' denotes H
R2 denotes H R3 denotes F 25 R4 denotes CH3 R5 denotes CH3 X denotes CH2 Y

denotes 30 6. A hydrochloride of the conpounds of the fornula | as cl ai nmed
in one or nor@d of Se(daChioraphenoyy)-1-indanone:

After dissolution in 60 ml of anhydrous dimethylacetamide, 2.82 g of
20 4-chlorophenol are stirred at room temperature for %2 hour with 8.2 g
of anhydrous and ground potassium carbonate. After addition of
1.5 g of 5-fluoroindanone, the mixture is stirred at 120-130°C for
10 hours and the solvent is removed by distillation under reduced
pressure after cooling. The residue is treated with water and
25 extracted a number of times with ethyl acetate. The organic phase is
washed with 2 N NaOH and subsequently with water, then stirred for
15 minutes after addition of activated carbon and the solvent is
removed by distillation under reduced pressure after drying over
anhydrous magnesium sulfate. The partially crystalline dark residue
30 is purified by column chromatography on silica gel using an eluent
consisting of equal parts of ethyl acetate and toluene. Brown
crystals, melting point 75-80°C.

b) 2-Bromo-5-(4-chlorophenoxy)-1-indanone:

35 Approximately ¥2ml of a solution of 0.25 mi of bromine in 5 ml of
ethyl acetate is added dropwise to a solution of 1.3g of
5-(4-chlorophenoxy)-1-indanone in 30 mi of ethyl acetate and the
mixture is heated slowly until the bromine is decolorized or until
evolution of HBr begins. {t is then cooled and the remaining amount



7. A pharmaceutical conprising one or nore of the conpounds as clainmed in
one or nore of clains 1 to 6. 35 8. A pharnmaceutical conprising one or nore
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5-(2,2,3,3,4,4 ,4-Heptafluorobutoxy)-3-methyl-2-methylimino-2,3,8,8a-tetra-

hydroindeno[1,2-d]thiazol-3a-ole hydrochloride

5
a) 5-(2,2,3,3,4,4,4-Heptafluorobutoxy)-1-indanone:
is obtained from 6.5 g of 5-fluoroindanone and 35.6 g of anhydrous
and ground potassium carbonate in 50 mi of anhydrous dimethyl-
10 acetamide as a honey-colored oil.

b) 2-Bromo-5-(2,2,3,3,4,4,4-heptafluorobutoxy)-1-indanone:

is obtained by reaction of 4.16 g of 5-(2,2,3,3,4,4,4-heptafluoro-

15 butoxy)-1-indanone with 0.69 ml of bromine in 110 ml of ethyl
acetate. The compound is isolated as a brown oil and is used
without further purification.

C) 6-(2,2,3,3,4,4,4-Heptafluorobutoxy)-3-methyl-2-methylimino-
20 2,3,8,8a-tetrahydroindeno[1,2-d]thiazol-3a-ole hydrobromide

is obtained by reaction of 1.4g of 2-bromo-5-(2,2,3,3,4,4,4-

heptafluorobutoxy)-1-indanone and 0.36 g of N,N'-dimethylthiourea

in 40 ml of ethyl acetate as a pale yellow to colorless crystalline
25 precipitate. Decomposition point 253°C.

d) 6-(2,2,3,3,4,4,4-Heptafluorobutoxy)-3-methyl-2-methylimino-
2,3,8,8a-tetrahydroindeno[1,2-d]thiazol-3a-ole

30 is obtained from 6-(2,2,3,3,4,4,4-heptafluorobutoxy)-3-methyi-
2-methylimino-2,3,8,8a-tetrahydroindeno[1,2-d]thiazol-3a-ole
hydrobromide and triethylamine. Colorless crystalline solid, melting
point 138-140°C.

35 e 6-(2,2,3,3,4 4,4-Heptafluorobutoxy)-3-methyl-2-methylimino-
2,3,8,8a-tetrahydroindeno{1,2-d]thiazol-3a-ole hydrochloride

is obtained from 6-(2,2,3,3,4,4,4-heptafluorobutoxy)-3-methyl-
2-methylimino-2,3,8,8a-tetrahydroindeno[1,2-d]thiazol-3a-0ole = and
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a) 5-Chloro-2-fluoroindan-1-one:

10 25 ml of a 1.6 molar solution of n-butyllithium in n-hexane are slowly
added dropwise at a temperature of < -50°C to a solution of 5.24 mi
of diisopropylamine in 60 ml of dry tetrahydrofuran; the mixture is
then stirred at -50°C for a further 10 minutes. A solution of 6.33 g of
5-chloroindan-1-one in 60 ml in dry tetrahydrofuran is then slowly

15 added and the mixture is stirred at -50°C for a further 20 minutes.
Finally, 11.4 g of N-fluorodibenzenesulfimide, dissolved in 60 ml of
dry tetrahydrofuran, are added dropwise. The mixture is allowed to
warm to 0°C in the course of 2 hours with stirring, 120 ml of a satd.
sodium hydrogencarbonate solution are added dropwise, the

20 tetrahydrofuran is removed by distillation in vacuo and the residue is
extracted twice by shaking with 150 ml of ethyl acetate. The organic
phase is washed with water and satd. sodium chloride solution, dried
over magnesium sulfate and concentrated, and the residue is
purified by chromatography on silica gel using diisopropyl

25 ether/n-heptane 1/1. In addition to 5-chloro-2,2-difluoroindan-1-one,
5-chloro-2-fluoroindan-1-one of melting point 102-104°C is obtained.

b) 5-Chloro-2-bromo-2-fluoroindan-1-one:
The bromination of 5-chloro-2-fluoroindan-1-one is carried out in an
30 analogous manner to that described in 6d) and yields 5-chloro-
2-bromo-2-fluoroindan-1-one of melting point 104-105°C.

C) 6-Chloro-8a-fluoro-3-methyl-2-methylimino-2,3,8,8a-tetrahydro-
indeno[1,2-d]thiazol-3a-ole:

35 263 mg of 5-chloro-2-bromo-2-fluoroindan-1-one and 156 mg of
N,N'-dimethylthiourea are dissolved in 6§ ml of acetone and the
solution is stirred, first at room temperature for 90 minutes and then
at 50°C for 2 hours. The reaction mixture is cooled and concentrated
in vacuo. 5 ml of toluene are added to the residue and the mixture is



10g; 10%g&' () - 8@L0%& () - 88*8B8S8849a?b@! | ! ! 109%&' ()-!f! 109 T& () -
mMLOYT& () -9, 10947& () -y 109T& ()-9109%F& ()-499:n::::z[ <b@! &0

10907&' ()-. 10907& () - &+1090& ()-1y' 1 109%AT& ()-! 11 10%8' ()ynlyl ! 1QUTT&-L) -1 <<
<<<A<UVAO!s: ! 109%& ()- ml0%& ()- 10 10 ) Orol Becehibdt 2602 :
10! c7' 1 10%& () - F4100@& () -1 1S1090& () -~<={== 2Q??z[ 9uV40! ! 0! 10%&' () -

“110%g& ()- !'m 10%& ()- |r10%& ()-S! s;110%& ()- ! s:!10%gg& () -

2( @@ AACBBWU3UVA40! 41 10% & ()-!".110% 80

& ()--!p.!10%9& (eatddl ubddPOTSfiuX forRHYES ( todlkd, treated with 152 mg of

10%gg& () -TB(C) C* C+(C< DDr Q! Y! 1.0%R' ()- $° 3 9 ')+ 3,L09PP& () -
mMO0%a& ()- 10 1gnecfh§fé:r%u?92%ndl )B'eﬁ‘ Q rogm té?gp@r-g%r@ for 2ot T%
residue is filtered off with suction, washed with a little water and

dried in vacuo. 6-Chloro-8a-fluoro-3-methyi-2-methylimino-2,3,8,8a-

5 tetrahydroindeno{1,2-d]thiazol-3a-ole of melting point 189-190°C is

obtained.
Example 15 (compound B2):

10  6-Chloro-8a-fluoro-3-methyl-2-methylimino-2,3,8,8a-tetrahydroindeno-
[1,2-d]thiazol-3a-ole hydrochloride:

1g (447 mmol) of 6-chloro-8a-fluoro-3-methyl-2-methylimino-
2,3,8,8a-tetrahydroindeno(1,2-d]thiazol-3a-ole is dissolved in 120 m!

16 of warm isopropanol and treated with 1.2 g of about 20% strength
ethereal HCI solution. After 1 h at room temperature, the reaction
mixture is concentrated, and the residue is stirred with acetone,
filtered off with suction and dried in vacuo. The hydrochloride of
6-chloro-8a-fluoro-3-methyl-2-methylimino-2,3,8,8a-tetrahydro-

20 indeno[1,2-d]thiazot-3a-ole of melting point 205°C (dec.) is obtained.

Example 16 (compounds B1(-) and B1(+)):

100 mg of the racemate of the compound B1 are resolved into the
25 enantiomers by means of an HPLC column (CSP Chiralpak AD

250 x 4.6) using n-hexane/ethanol 10+1. The (-)-rotatory enantiomer

B1(-) having a retention time of 7.9 minutes of melting point

175-79°C (dec.) and the (+)-rotatory enantiomer B1(+) having a

retention time of 8.84 minutes of melting point 172-77°C (dec.) are
30 obtained.

Example 17 (compounds C1 and C6):

(6-Chloro-3a-methoxy-3-methyl-3,3a,8,8a-tetrahydroindeno[1,2-d]thiazol-
35 2-ylidene)methylamine (hydrochloride):

5 g of the hydrochloride of 6-chloro-3-methyl-2-methylimino-2,3,8,8a-
tetrahydroindeno[1,2-d]thiazol-3a-ole are dissolved in 200 ml of
methanol and the solution is heated under reflux for three days. The
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washed with water, dried over magnesium sulfate, concentrated and
chromatographed on silica gel using ethyl acetate/methanol 9/1.
6-Chloro-3-methyl-2-methylimino-2,3,8,8a-tetrahydroindeno(1,2-d]-
thiazol-3a-ole of melting point 94-96°C is obtained.

10 The hydrochloride of this compound (compound C6) is obtained by
dissolving the free base in methyl tert-butyl ether and adding
ethereal hydrochloric acid with stirring and cooling with an ice bath
until a pH of about 1 is obtained. The reaction mixture is then stirred
at room temperature for a further 3 hours, the solvent is removed by

16 distillation, and the residue is treated with acetone and filtered. The
filtrate is concentrated in vacuo and the residue is dried in vacuo.
The hydrochloride of 6-chloro-3-methyl-2-methylimino-2,3,8,8a-
tetrahydroindeno(1,2-d]thiazol-3a-ole of meilting point 65-70°C is

obtained.
20
The compounds C2-C5 were prepared analogously.
Examples 18 a and b (compound C1(+) and C1(-)):
25 100 mg of the racemate of the compound C1 (free base) are

resolved into the enantiomers by means of an HPLC column (CSP
Chiralpak AD 250 x 4.6) using n-hexane/2-propanol 25/1 with 0.1%
diethylamine. The (+)-rotatory enantiomer C1(+) having a retention
time of 7.38minutes and a specific rotation of 237.5°
30 (c =10.3 mg/2 ml in trichloromethane) of melting point 70-71°C and
the (-)-rotatory enantiomer C1(-) having a retention time of
8.06 minutes and a specific rotation of -229.1° (¢ =9.9 mg/2 ml in
trichlormethane) of melting point 71-72°C is obtained.

35 Example 19 (compound D2):

8-~(2-Chlorophenyl)-3-methyl-2-methylimino-2,3,8,8a-tetrahydroindeno-
[1,2-d]thiazol-3a-ole hydrobromide
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@ ) 2,3-dibromo-3-(2-chlorophenyl)propionic acid in 70 ml of thionyl
chloride under reflux conditions and removing the liquid by
distillation.
15 c) 2-Bromo-3-(2-chlorophenyl)-1-indanone

6.6 g of anhydrous active aluminum chioride are introduced
into a mixture of 4.1 g of anhydrous benzene and 30 ml of
carbon disulfide under an argon atmosphere and the mixture
20 is then cooled to -20°C. While maintaining the cooling, a
solution of 15g of 2,3-dibromo-3-(2-chlorophenyl)propionyl
chloride in 50 ml of carbon disulfide is added dropwise to this
suspension, and the mixture is then kept at 0°C for 5 hours
and allowed to stand at a temperature of 4-8°C in a
25 refrigerator for a further 16 hours. The reaction mixture is
poured with stirring into an ice-water mixture which has been
rendered strongly acidic with conc. HCl and is extracted with
chloroform, and the organic phase is washed with water and
then dried over magnesium sulfate. After removing the solvent
30 by distillation, the viscous amorphous residue is taken up with
diethyl ether, the mixture is stirred with a sodium bicarbonate
alkaline aqueous solution for a number of hours and the
organic solvent is removed by distillation after drying over
magnesium sulfate. Viscous amorphous substance.
35
d) 8-(2-Chlorophenyl)-3-methyl-2-methylimino-2,3,8,8a-
tetrahydroindeno[1,2-d]thiazol-3a-ole hydrobromide
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}[9+C a) 2-Bromo-4-phenyl-1-tetralone

is obtained by reaction of 4.43 g of 4-phenyl-1-tetralone and 3.2 g of
bromine in HBr-containing ethyl acetate as a viscous amorphous
16 product.

b) 3a-Hydroxy-3-methyl-2-methylimino-8-phenyl-3a,8,9,9a-tetrahydro-
naphtho[2,1-b]thiazolidine hydrobromide

20 is obtained by reaction of 26 g of 2-bromo-4-phenyl-1-tetralone and
5 g of N,N'-dimethylthiourea in 60 ml of ethyl acetate as a pale
yellow to colorless crystalline precipitate. Melting point 229-231°C
(with decomposition).

25 The compound D1 was prepared analogously.
Example 21 (compound D16):

1-Ethyl-2-ethylimino-9-nitro-1,2,4,5-tetrahydro-3aH-6-oxa-3-thia-1-aza-
"30 benzolelazulen-10b-ol:

a) 4-Phenoxybutyryl chloride:

504.6 g of 4-phenoxybutyric acid are refluxed for 3 hours with 308 ml

35 of thionyl chloride and 1.8 m! of dimethylformamide. The mixture is
then distilled in vacuo and 4-phenoxybutyryl chloride of boiling point
145-147°C is obtained at a pressure of 10-12 mm Hg.
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2| of conc. hydrochloric acid. The mixture is stirred for 30 minutes,
and the precipitate is allowed to settle and is filtered off with suction.
10 The organic phase is separated off and the aqueous phase is
extracted three times by shaking with 1,2-dichloroethane. The
organic extracts are washed with water, with dil. hydrogencarbonate
solution and finally with satd. sodium chloride solution, dried over
sodium sulfate and concentrated in vacuo. The residue is distilled in
15 vacuo. 6,7,8,9-tetrahydrobenzocyclohepten-5-one having a melting
point of 79-84°C at a pressure of 0.001 mm Hg is obtained as a clear

liquid.

c) 7-Nitro-3,4-dihydro-2H-benzo[bloxepin-5-one:

20 25 g of 6,7,8,9-tetrahydrobenzocyclohepten-5-one are dissolved in
280 ml of conc. sulfuric acid at -10°C. With vigorous stirring, a total
of 16.75 g of sodium nitrate are introduced little by little at -10°C. The
dark reaction mixture is stirred at 0°C for 45 minutes; in the course of
this the residual sodium nitrate slowly goes into solution. The

25 reaction mixture is then added to ice water with stirring and stirred
for 30 minutes. The precipitate is filtered off with suction and washed
with water until neutral. The air-dry residue is recrystallized from
isopropanol for purification. 7-Nitro-3,4-dihydro-2H-benzo[b]oxepin-
5-one is obtained, which is immediately processed further.

30

d) 4-Bromo-7-nitro-3,4-dihydro-2H-benzo[bjoxepin-5-one:
2.07 g of 7-nitro-3,4-dihydro-2H-benzo[bjoxepin-5-one are dissolved
in 10 ml of dichloromethane and, while cooling with an ice bath,
treated with stirring with 1.7 g of bromine, dissolved in 10 ml of

35 dichloromethane (addition over 3 hours). The reaction mixture is
introduced into 30 ml of a saturated sodium hydrogencarbonate
solution, the organic phase is separated off and the aqueous phase
is extracted a number of times with dichloromethane. The combined
organic extracts are washed with satd. sodium chloride solution,
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O- 4-di ydro-2H ben oxepm-5-one of melting point 115-118°C.

5 e€) 1-Ethyl-2-ethylimino-9-nitro-1,2,4,5-tetrahydro-3aH-6-oxa-3-thia-
1-azabenzo[e]azulen-10b-ol:
5g of 4-bromo-7-nitro-3,4-dihydro-2H-benzolbloxepin-5-one are
heated to reflux for 30 minutes with 2.4 g of N,N'-diethyithiourea in
30 ml of butan-2-one. The precipitate is filtered off with suction,

10 stired with satd. potassium hydrogencarbonate solution and
extracted with ethyl acetate. The organic phase is washed with satd.
sodium chloride solution, dried over sodium sulfate and
concentrated, and the residue is recrystallized from methanol/water.
1-Ethyl-2-ethylimino-9-nitro-1,2,4,5-tetrahydro-3aH-6-oxa-3-thia-

15 1-azabenzo[e]azulen-10b-ol of melting point 125-127°C is obtained.

The compounds D12, D15, D17-D20, D22-D23, D26-D31 were prepared
analogously, starting from the corresponding benzocyclohexanone or
benzocycloheptanone derivatives.

20
Example 22 (compound D21):

1-Methyi-2-methylimino-6,6-dioxo-1,2,3a,4,5,6-hexahydrodithia-1-aza-
benzo[e]azulen-10b-ol:
25
a) 4-Phenylsulfanylbutyryl chloride:
54.9 g of 4-phenylsulfanylbutyric acid are dissolved in 280 ml of
toluene\using 0.5 ml of dimethylformamide. 36.5 mi of oxalyl chioride
are added dropwise and the reaction mixture is stirred at room
30 temperature for 2 hours and at 65-70°C for a further hour. Toluene
and excess oxalyl chloride are then removed by distillation in vacuo.
The brown, oily residue is distilled in a high vacuum and yields
4-phenylsulfanylbutyryl chloride having a boiling point of 116-119°C
at a pressure of 0.008 mm Hg.
35
b) 3,4-Dihydro-2H-benzo[b]thiepin-5-one:
38.2 g of anhydrous aluminum(lli) chloride are suspended in 260 ml
of dichlormethane. A solution of 51.1 g of 4-phenylsulfanylbutyryl
chloride in 70 ml of dichloromethane is slowly added with stirring at
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yeliow solution is obtained. This solution is added with vigorous
stirring to an ice-cold mixture of 11 of water with 11 of conc.
hydrochloric acid. After it has been stirred for 30 minutes, the
5 mixture is extracted three times with 200 ml of diethyl ether in each
case. The combined organic phases are extracted by shaking with
water and satd. sodium chloride solution, dried over sodium sulfate
and concentrated in vacuo. The oil obtained is distilled and
3,4-dihydro-2H-benzo[b]thiepin-5-one having a boiling point of
10 93-94°C at a pressure of 0.002 mm Hg is obtained.

c) 1,1-Dioxo-1,2,3,4-tetrahydrobenzo[b]thiepin-5-one:

10 g of 3,4-dihydro-2H-benzo[b]thiepin-5-one are dissolved in 125 mi
of glacial acetic acid. 11.2 ml of 35% strength hydrogen peroxide are

15 slowly added dropwise at room temperature with stirring. After
stirring at room temperature for 2 hours, a further 11 ml of 35%
strength hydrogen peroxide are added dropwise. The reaction
mixture is then stirred overnight. The solvent is carefully removed in
vacuo, and the residue is treated with ice and carefully treated with

20 1 N potassium hydrogencarbonate solution with stirring. The
aqueous suspension is saturated with sodium chloride, and the
precipitate is filtered off with suction, washed with water and dried in
vacuo. 1,1-Dioxo-1,2,3,4-tetrahydrobenzo[b]thiepin-5-one of melting
point 142-146°C is obtained.

25

d) 4-Bromo-1,1-dioxo-1,2,3,4-tetrahydrobenzo[bj]thiepin-5-one:

9459 of 1,1-dioxo-1,2,3,4-tetrahydrobenzo[blthiepin-5-one are
dissolved in 200 ml of glacial acetic acid with stirring. 8.9 g of
N-bromosuccinimide are added and the mixture is heated at 75-80°C

30 for 8 hours. After completion of the reaction, the solvent is removed
by evaporation in vacuo, and the oily residue is treated with ice-cold
sodium hydrogencarbonate solution with stirring. After stirring for
30 minutes, the residue is filtered off with suction and washed with
water. After drying in vacuo, 4-bromo-1,1-dioxo-1,2,3,4-tetrahydro-

35 benzo[b]thiepin-5-one having a melting point of 132-136°C is
obtained.

e) 1-Methyl-2-methylimino-6,6-dioxo-1,2,3a,4,5,6-hexahydro-dithia-
1-azabenzo[e]azulen-10b-ol:
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5 tered off W|th suctlon and washed with butan-2-one. The residue
is stirred with 100 ml of satd. sodium hydrogencarbonate solution
and extracted with ethyl acetate. The combined organic phases are
washed with satd. sodium chloride solution, dried over sodium
sulfate and concentrated in vacuo. The residue is taken up with a
10 little ethyl acetate, filtered off with suction and dried in vacuo. 1-
Methyl-2-methylimino-6,6-dioxo-1,2,3a,4,5,6-hexahydrodithia-1-
azabenzole]azulen-10b-ol of  melting point 142-144°C
(decomposition) is obtained.

15 Example 23 (compound D25):

N-(10b-Hydroxy-1-methyl-2-methylimino-1,2,3a,4,5,10b-hexahydro-6-oxa-
3-thia-1-azabenzo[e]azulen-9-yl)acetamide hydrochloride:

20 a) N-(5-Ox0-2,3,4,5-tetrahydrobenzo[bJoxepin-7-yl)-acetamide:
16 g of 7-nitro-3,4-dihydro-2H-benzo[bloxepin-5-one are dissolved in
400 ml of methanol, treated with 270 g of palladium on activated
carbon (10% strength) and hydrogenated at normal pressure. After
filtration and removal of the solvent in vacuo, the oxygen-sensitive

25 7-amino-3,4-dihydro-2H-benzo[bljoxepin-5-one is obtained as a
yellow oil. This oil is dissolved in 150 mi of dichlormethane; 8 g of
triethylamine are added and then, with ice-cooling, 8.1 g of acetic
anhydride are slowly added dropwise with vigorous stirring. The
reaction mixture is stirred at room temperature for a further hour.

30 The solution is concentrated in vacuo and the residue is taken up
with ethyl acetate, washed with water and with satd. sodium chloride
solution, dried over sodium sulfate and concentrated again. After
crystallization from butyl acetate, the N-(5-o0x0-2,3,4,5-
tetrahydrobenzo[bloxepin-7-yl)-acetamide melts at 130-132°C.

35

b) N-(4-Bromo-5-0x0-2,3,4,5-tetrahydrobenzo[bjoxepin-7-yl)-

acetamide:
1 g of N-(5-ox0-2,3,4,5-tetrahydrobenzo[bjoxepin-7-yl)acetamide is
dissolved in 6 ml of dichlormethane. 0.8075 g of bromine, dissolved

-1po0! 10

ZXJ<:
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concentrated in vacuo. The residue is recrystallized from isopropanol
and yields N-(4-bromo-5-0x0-2,3,4,5-tetrahydrobenzo[bJoxepin-7-yl)-
acetamide having a melting point of 1567-160°C.
10 .
c) N-(10b-Hydroxy-1-methyl-2-methylimino-1,2,3a,4,5,10b-hexahydro-
6-oxa-3-thia-1-aza-benzo[e]azulen-9-yl)acetamide hydrochloride:
7g of N-(4-bromo-5-0x0-2,3,4,5-tetrahydrobenzo[bljoxepin-7-yl)-
acetamide and 2.5g of N,N'-dimethylthiourea are refluxed for
15 4 hours in 60 m! of butan-2-one. The cooled suspension is filtered,
and the residue is stirred with 200 ml of satd. potassium
hydrogencarbonate solution. A little ethyl acetate is added, the
residue is filtered off with suction and washed with water, and N-
(10b-hydroxy-1-methyl-2-methylimino-1,2,3a,4,5,10b-hexahydro-6-
20 oxa-3-thia-1-azabenzo[e]lazulen-9-yl)acetamide of melting point
186-188°C is obtained. The free base is dissolved in 30 ml of 2 N
hydrochloric acid. After stirring for about 10 minutes, the
hydrochloride of N-(10b-hydroxy-1-methyl-2-methylimino-
1,2,33,4,5,10b-hexahydro-6-oxa-3-thia-1-azabenzo[e]azulen-9-
25 yl)acetamide precipitates. It melts with decomposition at 270°C.

Example 24 (compound E2):

6-Chloro-3-(4-methoxyphenyl)-2-(4-methoxyphenylimino)-2,3,8,8a-tetra-
30 hydroindeno[1,2-d]thiazol-3a-ole hydrobromide:

1g of 2-bromo-5-chloroindan-1-one and 1.17g of 1,3-bis(4-methoxy-
phenyl)thiourea are suspended in 50 ml of dry dichloromethane and stirred
at room temperature for 4 hours and at ice-bath temperature for one hour.

35 The precipitate is filtered off with suction, washed with dichloromethane
and dried in vacuo. The hydrobromide of 6-chloro-3-(4-methoxyphenyl)-
2-(4-methoxyphenylimino)-2,3,8,8a-tetrahydroindeno[1,2-d]thiazol-3a-ole is
obtained, which melts at 230-235°C with decomposition.
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Patent claims:

1. A polycyclic thiazolidin-2-ylidene amine of the formula |
N—R5
—0 N
R2 S
R1 R3
x”Y
5 R1'
in which
A)
10
Y is a direct bond, -CHa-, -CH2-CH2-;
X is CHg, CH(CH3), CH(C2Hs), CH(C3H7);
15 Rt is CN, COOH, COO(C¢-Cg)-alkyl, CONH2, CONH(C1-Cg)-
alkyl, CONJ[(C1-Cg)-alkyl]2, (C2-Ceg)-alkyl, (C2-Cg)-alkenyl,
(C2-Cg)-alkynyl, O-CH2-CF3, O-CH2-CF2-CF3, O-(C4-Cg)-
alkyl, where in the alkyl radicals one or more, or all
hydrogen(s) can be replaced by fluorine, or one hydrogen can
20 be replaced by OH, OC(O)CH3, O-CH2-Ph, NH2 or
N(COOCH2Ph)2;
S-(C1-Ce)-alkyl, S-(CH2)n-phenyl, SO-(C1-Cg)-alkyl,

SO-(CH2)n-phenyl, SO2-(C1-Cg)-alkyl, SO2-(CH2)n-phenyl,
where- n can be = 0 - 6 and the phenyl radical can be
25 substituted up to two times by F, Cl, Br, OH, CF3, NO2, CN,
OCF3, O-(C4-Cg)-alkyl, (C1-Ceg)-alkyl, NH2; NH2, NH-(C1-Cg)-
alkyl, N((C1-Cg)-alkyl)2, NH(C1-C7)-acyl, phenyi, biphenyl,
O-(CHa)nr-phenyl, where n can be = 0 - 6, 1- or 2-naphthyl, 2-,
3- or 4-pyridyl, 2- or 3-furanyl or 2- or 3-thienyl, where the
30 phenyl, biphenyl, naphthyl, pyridyl, furanyl or thienyl rings in
each case can be substituted one to 3 times by F, Cl, B, |,
OH, CF3, NO3, CN, OCF3, O-C1-Cg)-alkyl, (C1-Cg)-alkyl,
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the 1-, 2- or 3-position by methyl or benzyl;
5 tetrazol-5-yl, where the tetrazole ring can be substituted in the
1- or 2-position by methyl or benzyl,

R?’ is H, F, Cl, Br, |, CH3, CF3, O-(C4-C3)-alkyl, NO2, SO2-NH3,
SO2NH(C1-Cg)-alkyl, SO2N[(C1-Cg)-alkyl]2 or R1;
10
R2 is H, (C1-Cg)-alkyl, (C3-Cg)-cycloalkyl, (CH2)n-phenyl, (CH2)s-
thienyl, (CH2)n-pyridyl, (CH2)n-furyl, C(O)-(CH2)n-phenyl,
C(O)-(CH2)n-thienyl, C(O)-(CH2)n-pyridyl, C(O)-(CH2)n-furyl,
where n can be = 0 - § and in which phenyl, thienyl, pyridyl,
15 furyl in each case can be substituted up to two times by Cli, F,
CN, CF3, (C4-C3)-alkyl, OH, O-(C4-Cg)-alkyl; C(O)-(C1-Csg)-
alkyl, C(O)-(C3-Cg)-cycloalkyl;

R3 is H, (C1-Cg)-alkyl, F, CN, N3, O-(C1-Cg)-alkyl, (CH2)n-phenyl,
20 CH2-COO(C1-Cg alkyl), CH2-COO(C3-Cg cycloalkyl), CHgz-
COOH, CH2-CONH2, CH2-CONHCH3, CH2-CON(CH3)2,
(CH2)n-thienyl, (CH2)n-pyridyl, (CH2)n-furyl, where n can be =
0 - 5 and in which phenyl, thienyl, pyridyl, furyl in each case
can be substituted up to two times by Cl, F, CN, CF3, (C1-C3)-
25 alkyl, OH, O-(C4-Cg)-alkyl; (C2-Cg)-alkynyl, (C2-Cg)-alkenyl,
C(O)OCH3, C(O)OCH2CH3, C(O)OH, C(O)NH2, C(O)NHCHg3,
C(O)N(CHgz)2, OC(O)CH3;

R4 is (C1-Ce)-alkyl, (C3-Cg)-cycloalkyl, (CH2)n-phenyl, (CH2)n-
- 30 thienyl, (CH2)n-pyridyl, (CH2)n-furyl, where n can be =0 - 5
and in which phenyl, thienyl, pyridyl, furyl in each case can be
substituted up to two times by Cl, F, CN, CF3, (C1-Cj)-alkyl,
OH, O-(C4-Cg)-alkyl;

35 RS is (C1-Cg)-alkyl, (C3-Cg)-cycloalkyl, (CH2)n-phenyl, (CH2)n-
thienyl, (CH2)n-pyridyl, (CH2)n-furyl, where n can be =0 - 5
and in which phenyl, thienyl, pyridyl, furyl in each case can be
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R4 and R5 together form a -CHa-CH2-, -CH2-C(CH3)2-, -CH2-CH2-CHa-,
or -CH2-CH2-CH2-CH2- group;

or

10 B)
Y is a direct bond, -CHa- or -CH2-CHa-;
X is CHz, CH(CHag), CH(C2Hs), CH(C3H7);

15 R1and R1' independently of one another are
H, F, ClI, Br, I, NO2, CN, COOH, COO(C1-Cg)-alkyl, CONH2,
CONH(C1-Cg)-alkyl, = CON[(C1-Cg)-alkyl]2, (C1-Ce)-alkyl,
(C2-Cg)-alkenyl, (Co-Cg)-alkynyl, O-(C1-Cg)-alkyl, O-CH2-CF3,
O-CH2-CF2-CF3, O-(C4-Cg)-alkyl, where in the alkyl radicals
20 one or more, or all hydrogen(s) can be replaced by fluorine, or
one hydrogen can be replaced by OH, OC(O)CH3, O-CHs-Ph,
NH2 or N(COOCH2Ph)g;
S-(C1-Ceg)-alkyl, S-(CH2)n-phenwt, SO-(C1-Ceg)-alkyl,
SO-(CHa)n-phenyl, SO2-(C1-Cg)-alkyl, SO2-(CH2)n-phenyl,
25 where n can be = 0 - 6 and the phenyl radical can be
substituted up to two times by F, Cl, Br, OH, CF3, NOg, CN,
OCF3, O-(Ct-Cg)-alkyl, (C1-Cg)alkyl, NH2; SO3-NH2,
SO2NH(C1-Ce)-alkyl, SO2N[(C4-Ceg)-alkyl]2, NH2, NH-(C¢-Cg)-
alkyl, N((C4-Cg)-alkyl)2, NH(C4-C7)-acyl, phenyl, biphenyl,
30 O-(CH2)n-phenyl, where n can be = 0 - 6, 1- or 2-naphthyl, 2-,
3- or 4-pyridyl, 2- or 3-furanyl or 2- or 3-thienyl, where the
phenyl, biphenyl, naphthyl, pyridyl, furanyl or thienyl rings in
each case can be substituted one to 3 times by F, Ci, Br, |,
OH, CF3, NO2, CN, OCF3, O-(C1-Cg)-alkyl, (C1-Cg)-alkyl,
35 NH2, NH(C1-Cg)-alkyl, N((C1-Cg)-alkyl)2, SO2-CH3, COOH,
COO-(C1-Cg)-alkyl, CONH2;
1,2,3-triazol-5-yl, where the triazole ring can be substituted in
the 1-, 2- or 3-position by methyl or benzyl;



U& ()-!1" svd0%JU& ()- efg-i.i/iO0i Ai}oPl 11 110% ml0%& ()- 10sUsU 10sUsU
10sUsU! f 6! 1096 UsU&' ()-! (* +! 109B6USUS' () - M #M+! 1099U0UE () - MAI j [ kvl mmcowU3P1
111t0! 109 ()-!~! 10%&' ()-!Sz 10%z& ()-SIN 10%&' ()-'S AT,

10%z& ()-<o0?0Wpxqqqrr}~?41 1!'! 10z710%& ()-6 %@&eﬂber 2002

109%& ()-,510%& ()-!a0& ! 109& ()- 'a& ! 109& ()- 0!10%& ()-rrrrsRulunvgEl
111 10z!'S 109 ()-S10%g& ()-!% 3s 109BB& ()-m !3s 10%=& ()-m | 10%& ()-
10z 10zmvwwwyyDzU{ zX6E1 1! 93

1D Y. 1 109 ()- M kY. | 10pma8ok sy tAe Whkidzbid afgtaf B8 dubstitutddiotie() - ! N

1098 () - ULt TulvEW T @l bosRion by Wiyl drbenzyit 0% (& (- MLOA& () -

R2 is H, (C1-Cg)-alkyl, (C3-Cg)-cycloalkyl, (CH2)n-phenyl, (CH2)n-
5 thienyl, (CH2)n-pyridyl, (CH2)n-furyl, C(O)-(CH2)n-phenyl,
C(O)-(CH2)n-thienyl, C(O)-(CH2)n-pyridyl, C(O)-(CH2)n-furyl,
where n can be = 0 - 5 and in which phenyl, thienyl, pyridyl,
furyl in each case can be substituted up to two times by ClI, F,
CN, CF3, (C1-C3)-alkyl, OH, O-(C1-Cg)-alkyl; C(O)-(C1-Cg)-
10 alkyl, C(O)~(C3-Cg)-cycloalkyl;

R3 is (C4-Cg)-alkyl, F, CN, N3, O-(C¢-Cg)-alkyl, CH2-COO(C1-Cg
alkyl), CH2-COO(C3-Cg cycloalkyl), CH2-COOH, CH2-CONHpo,
CH2-CONHCH3, CH2-CON(CH3)2, (CH2)n-phenyl, (CH2)n-
15 thienyl, (CH2)n-pyridyl, (CH2)n-furyl, where n can be =0 - 5
and in which phenyl, thienyl, pyridyl, furyl in each case can be
substituted up to two times by Cl, F, CN, CF3, (C1-C3)-alkyl,
OH, O-(C1-Cg)-alkyl; (C2-Cg)-alkynyl, (C2-Cg)-alkenyl,
C(O)OCH3, C(O)OCH2CH3, C(O)OH, C(O)NH2, C(O)NHCH3,
20 C(O)N(CHg3)2, OC(O)CHs;

R4 is (Cq1-Ce)-alkyl, (C3-Cg)-cycloalkyl, (CH2)n-phenyl, (CH2)n-
thienyl, (CH2)n-pyridyl, (CH2)n-furyl, where n can be =0 - §
and in which phenyl, thienyl, pyridyl, furyl in each case can be

25 substituted up to two times by ClI, F, CN, CF3, (C1-C3)-alkyl,
OH, O-(C1-Cg)-alkyl;

RS is (C1-Cg)-alkyl, (C3-Cg)-cycloalkyl, (CH2)n-phenyl, (CH2)n~
thienyl, (CH2)n-pyridyl, (CH2)n-furyl, where n can be =0 - 6
30 and in which phenyl, thienyl, pyridyl, furyl in each case can be
substituted up to two times by Cl, F, CN, CF3, (C1-Ca)-alkyl,

OH, O-(C1-Cg)-alkyl;

or
35 R4 and R5 together form a -CH2-CHj-, -CH2-C(CH3)2-, -CH2-CH2-CHa-,
or -CH2-CH2-CH2-CHa2- group;

or
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OCF3, O-(C4-Cg)-alkyl, (C1-Cg)-alkyl, NH2; SO2-NH2,
SO>NH(C1-Cg)-alkyl, SO2N[(C1-Cg)-alkyl]2, NH2, NH-(C1-Cg)-
20 alkyl, N((C1-Cg)-alkyl)2, NH(C1-C7)-acyl, phenyl, biphenyl,
O-(CH2)n-phenyl, where n can be = 0 - 6, 1- or 2-naphthyl, 2-,
3- or 4-pyridyl, 2- or 3-furanyl or 2- or 3-thienyl, where the
phenyl, biphenyl, naphthyl, pyridyl, furanyl or thienyl rings in
each case can be substituted one to 3 times by F, Cl, Br, |,
25 OH, CF3, NO2, CN, OCF3, 0-(C1-Cg)-alkyl, (C1-Cg)-alkyl,
NH2, NH(C1-Cg)-alkyl, N((C1-Ce)-alkyl)2, SO2-CH3, COOH,
COO-(C4-Cg)-alkyl, CONHy;
1,2,3-triazol-5-yl, where the triazole ring can be substituted in
the 1-, 2- or 3-position by methyl or benzyl;
30 tetrazol-5-yl, where the tetrazole ring can be substituted in the
1-or é-position by methyl or benzyl;

R2 is (C4-Cg)-alkyl, (C3-Cg)-cycloalkyl, C2-Cg alkenyl, C2-Cg
alkynyl, (CH2)n-phenyl, (CH2)p-thienyl, (CH2)n-pyridyl, (CH2)n-

35 furyl, C(O)-(CH2)n-phenyl, C(O)-(CH2)n-thienyl, C(O)-(CH2)n-
pyridyl, C(O)-(CH2)n-furyl, where n can be = 0 - § and in which

phenyl, thienyl, pyridyl, furyl in each case can be substituted
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()-53"10% K" & ()-53 78, F, Cl, Br, | N05l73 CN, COOH, COO% -C -alkyl, CONHy,

L\CEI’)AI\}SS’?,%\O@OZ/;\ TO‘V&K()&5?P%%/§R;’;|§VC) 1%@89%5(‘%)&3 '11253 ?@W&%))aé!? )G{ SQV?O%
"K' &()-53" 10% K'* & ({CHBaRalkehy) (CAGE)BIYhT, 04(C-CPalRioTHg-CFa53" 10% K

& 53"10% K" &
VO kbswy) PAGE" 1056 k' OB G E53 R4Ga-Bpl-alivh athge T, e el aionls o () s
10% K" &) - 53" 10% K" d8e Oy nEs) eralldydrogen(s) gar peaeplaoeﬁnbyﬂﬁro(ny\em 10% K" *

& ()-53"10% K" & ()-53
nVO'_2A@ 10% K" & () - E Sdm%enggggzbe SPIaRdN @ QeI Q-Chzr ?r-"53" 10% K
“& ()-53"10% K"° &()5‘2\0!'135(@9 R?&() 53" 10°/‘K & ()- 53 10°/‘K & ()-5
3véovo§@s&1o%/ ﬁ?’q& () s )a'kyl > (C (;/) h%?yl 5 o ek, 53" 10% K
n
& ()-53" 10(VK (@Bhfﬂ% 55‘3‘%2 )f!i‘% 2%@'@;\’& }331'( & ()-5
3"10% K" 19 () - where n can be = 0 - 6 and the phenyl radical can be

VO'_?A@E' 10% vas 1 53" 109 K
g ()-53"10% K" & 8 5@@%@&%&%{3‘%@@9@% éé(%om Bf" cée@i%v K & (
)-53"10% K"~ & () -53Q OCFs 0(C1-Cs) alkyl (C1 Ce%a'kyl NH2; SO2-NHg,

NVO' & . 248<_?AEE' 10% K& BAUR aq)m G & ()5
o 80 0 R L o o b, ook -5

nVvQO' })/\[ ce15n ?AA5' 10‘;/ KD (&‘.Hé) @Beﬂmﬁ%ﬁﬁer&n(@aﬂ?ﬁ i@’/ &' 1-80r(2-rn053hth9P/<32K & ()- ?
3K10£ t() §3()10?/3K108/4\( é?rpyn(m1 é %@Sra}r?y or 2- or( %—%lenyp here&th 53"10%
nVO'_?A@5 10% K" & () - 5Bét1)0°/blk§he&yl( yiapBthyhopyKidyig: fgnansBon syl tiags) 53" 10% K
o S K ) odn 2aeRan 6 KibsiidibnBhiel R7/5KiméS bl RCLBR K & ()-5
NVO'_?A@5 10% K & () - 98t 1688k NQ2,( £N5 3088w 1&0-(&11G6)58kY o df reCed-alkYli5 3" 1096 K
() - NBl) <NMEC1108p-dkyl& N((CRCEPaKkid) & CDTR" 10B0K" " & () -5
()-
) -

"~ & ()-530.0% K"
Cirayalnt GNHZw 1006 k& ()-53"10% K" & () - 53" 10% K

&

&

3"10% K"~ & ()- 53¢

nvVo'_?A@' 10% K" " &
$;2| 3-trizzoiss yh vhereghe ) trigzvla ovecansbe substitu@h k'~ & () -5

& ()-53"10% K"~ & (

ﬁvéo;:{y 1&92\)@;5%;({) PR & Q)Z 2- or3 osmonb methyll%r0 enzyl, X “& ()-53"
10% K'* & () - 53" 10% K @ 0'5%1/% OlE9Rg gal(- o dibetitutod n the

Y10%" & (26 10" K" 10" K" 1fyd|024ﬁosma>ﬁftfylfnet&yl(c)r EBEY; VO JRZ] " cf _?4@

YT 10%" & ()-{4"10%" & ()-{4" 10%" & ()-{4" 10%" & ()-{4" 10%" & ()-{4" 10%" & (
4f hj ot w_?4

4 S00at &l (T (82100 & f5)H (@ Gekaleyi; (Ca-Pekovsloalkyh (CHzXopbenyl (CHal-1006" & (

? ir4“”;L|\<°4@ 109" & thieryl," LM )-dyidytt" YCHR)Efunyt; { E(OWEHS){-phdrfii

"109%" & ()-{4"10%" & (P{Pu(Gldala-thienyl 1 GAQY{EHR)nByridyh 1 B4 EpInfurvinos" & ()

;{16”/\ <;4(@)0 {12%;08; (g EWhé%’/?oc?n( be {=401C8/Ql§8& if)wHidh ph¥my l&tlﬁlén 14 ridy ]'(lj'/ "g@()
0" 05" 0 %"

{4\ <24@" 10%" & () - {?A"Ji'dﬂ/e-g% (CPS%P{I'&? ‘é’ (‘Z‘r‘ti %le %ﬁ |£Lrr 24@

"10%" & () -{4"10%" & (EN, LROUEC ®CE)-alkyl, 10bk="Q(Cy-q6)* aikW@ UC{-%H)% & ()

(A1 521850978 - (UgRROR Ch o pdaid ) (4 10% & ()- (4]

"10%" & ()-{4" 10%" & ()-{4"10%" & ()-{4"10%" & ()-{4" 10%" & ()-{4" 10%" & ()

| {_|4_+| &g‘vi\iﬁ] <"l§% 10%" & W) (4 ACPARYEF( CN, N4 BRCE-Cg)-didl 10p5-C0 01 {4

"10%" & ()-{4"10%" & (§6{8KYoLtr-GA0 g, cysloglicyl) {da-COM. GFagos" & ()

-{4] abf {}{[ ; ?4@ " 10%" GONH4,4 CHPEONHGHS 4 AIHETN(OHNSG(CH2)n-phenyl,

T "10%" & 4 . -
| 0oere ()4 109 & CH et iBIV (Gt sy (GH Ty 6781 SAN B8 Tooer g ()
{4V ;?24@"10%" & ()-{4"10%" & ()-{4(F |‘T""10°/c,="&' ()-{4"10%"& ()-{4_ ?4@
"109%" & ()-{4" 109" & ()-{4" 109" & ()-{4" 109" & ()-{4" 109" & ()-{4" 109" & ()
-{4wW ; 24@"10%" & () -{4"10%" & ()-{4GF | T""10%"& ()-{4"10%" & ()-{4cCA@
"109%" & ()-{4"10%" & ()-{4"10%" & ()-{4"10%" & ()-{4"10%" & ()-{4"10%" & ()



| T""109%" & ()-{4"10%" & () -{4. 026: >@?4@
"10%" & ()-{4"10%" & ()-{4"10%" & ()-{4"10%" & ()-{4"10%" & ()-{4"10%" & ()

-{4@H MW ; 24@ " 109%" & ()-{4"10%"& ()-{4

|{T" P00 ()-{4" Lo &'(%)f{w[]ie. k(_2.>4{@G{ 10 December 2002

"10%" & ()-{4"10%" & ()-{4"109%" & ()-{4"10%" & ()-{4"10%" & ()-{4"10%"& ()

-{4kotuyw[ ; 4@ " 10%" & ()-{4"10%"& ()- 54716{

| T""10%" & () -{4"109%" & () -{4_?4@

109" & () -{4" 10%7 & (-8 ah@%n which phéh Wiehyl( byﬁlégi:lﬁwl i ddch( dadeD %" & ()

|

-'ilé%c ()4 100 & (50 8 ubaltbiecdin 19l s gs By iy B G CrPatog ()

AW ; ?24@ " 10%=" & () - { alkgiD9BHE QACYOg)-alkyL" (Q9Gs)-alkynyk ACLoSs)-akényl{ 4cCA@

o ottt ) (FORERTOCGCI RO VRIRT dobi G s

"10%" & (B {4" 10%" & (Q@W(m%)z@ 20%" & ()-{4"10%" & ()-{4"10%" & ()
{4 $7TW ; 24@" 10%" & ()-{4"10%" & ()-{4G | T""10%"& ()-{4"10%" & ()-{479;
@ K 24@

"109%" & () -{ Rhooe" & (18- {Gr-Codaid. ((Ca-Lelsysogikyh - (CHaapheryl \(GHRlnooe & ()
| {$KM;(()?>§ W[& z?@? 41200/5 &gﬁ {(‘Cl-l% @y&dﬂ) (@ngn-furyl where ncan be =0 - 5

o5=" =

"10%" & () - {4" 10%" & (§0¢ }pv e(@ {“3"* ﬂ/&V'&?Y f”{ﬂ"l&@&h&a?‘? can by & ()
{4rtxy~\N[0 ?24@" 109" &sqt)st»gmm@%twq times{by CI, F, CN, CF3, (C1-C3)-alkyl,

T " 10%" & 4" 10%:
llO%; &((;) {51)15%; &((; {?S%B‘G‘%@SVIM 10%" & ()-{4"10%" & ()-{4"10%" & ()
{4 ; 24@" 10%=" & ()-{4"10%" & () - {4G{ TTUU10%" & () -{4"10%" & ()-{4_24@

Ho%eg () {Re0% & (i (eiTgYald. (o ;Le%ro&t}(a) @4423 PreA()(CHbI0% & ()
AW ; ?24@" 109" & 4 24@
{10\092[; & ()-{4" 10%53&% (16%2)@2/5' 1y %%ﬂ']’%ﬂ(')w{‘% )&a’&éf’)d{("i {%; & ()
10\/\//[ ;4%5 {12%;08; (3& Eéﬁdﬁ%vh&h(r)he%n&ﬁ{thlhniﬂ bw‘? 'R in £4¢H 0968 &al(\beéﬂ} Og@()
=" os=" 0 os="
- {430 24@" 10%" & () - zf{%‘gl/ggé‘p . zf;oﬁm%gﬁ'é' P, ER, BT (€ ldg) dhot
| " T"" 109" & ()-{4" 10% ki, Q(Q&%-atbwb 24@
10%" & () -{4"10%" & ()-{4"10%"& ()-{4"10%" & ()-{4"10%=" & ()-{4" 10%" & ()
-{46: >?BQM ; 24@" 109%=" & () -{4"10%" & ()-{ 4G
| T 10%" & (9~ {4"10%" & ()-{4QSUY] ac_?4@
"109%" & (20 { ARAGYI'RS (fogbtiet Jot & (GHE-CHDYCIY-C(CHA)ADIBHEGH2-CARL0%" & ()

4cgkl o ?24@" 10%
|{T glO%\QM{ & ()-{4" 1oo/<;{§l'<&@('§2L ?*ﬁﬁ%iﬂéﬂ Lt
"10%" & ()-{4"10%" & ()-{4" 10%" & () (4" 10%" & ()-{4"10%" & ()-{4"10%" & ()
-{4W 24@ " 109%8& () - {4qsb2T(§9m §)-{4"10%" & ()-{4"10%" & () -{4_?4@
109%=" & ()-{4"10%" & ()-{4"1 4 10%" & ()-{4"10%" & ()-{4"10%" & ()
-{4724@ G | T""10%" & ()-{4" 10%" & ()-{4"10%" & ()-{4"10%" & ()-{4dDA@ G
| " 109" &25) - {aF 109%=" & ()-{4"10%" & ()-{4"10%" & ()-{4"10%" & ()-{4"10%" & (
)-{47TDA@ G | T""10%" & ()-{4"109%" & ()-{4"10%" & ()-{4"10%" & ()-{4dD4@ G
| “109%" & () - {4) 10%" & ()-{4"10%"& ()-{4"10%" & ()-{4"10%" & ()-{4"10%" & (
4 _Di@
? {10% & f({)%t & () - {4il@Urreét tiond, ACHYr &OHy-CHL0%" & () -{4" 10%" & () - { 4!
&(|\<D4@ G 10%=" & () -{4"10%" & () - {4" 10%" & ( 14710%" & () - {45
| T"(, 0468>_24@

G' 10%=" &30) - {X" 10%=" & (9 CHA! COREHS), (CHICEHIEHEC 7Y 4" 10%" & () - {4" 10%" & (
)\{4>?BJ.NP|\£%@G 10%5 & £) of BrlP Gr Py B0 Sik(p - 4" 10%" & () - { 4G

|~ T" PX[ ei km
G'10%" & ()-{4"10%"& ()-{4"10%"& ()-{4"10%"& ()-{4"10%"& ()-{4"10%" & (

)-{4mat | {[; R G 10%s§4,(p, G14BAAYROS; () -{4"10%" & () - {4(F
35 R2 is H;

R3 is H, (C1-C3z)-alkyl;



| T""10%=" & ()-{4_?4@

G 10%" & ()-{4"10%" & ()-{4"10%" & ()-{4"10%" & ()- {4 10%" & () -{4" 10%" & (
)-{4] obW@y Z10%" & ()-10="10="10=")"10%"& () -{4d { 109" & éﬁp {4 24@
y "109%¢" & ()- %" 109%™ & () - %" 109%™ & () - %" 10%r" & () - v 1B Dgcamper

F109%" & ()- _24@Y

"100" & () - V" 10" & () - %" 109" & () - %" 109" & () - %" 109" & () - %" 10%" & ()
U\ <24@" 109" & () - %" 109" & () - %" 1098 & () - %" 10" & () - Y4G dL@ _24@
"10%0" & () - YRA0N" & (J Wen‘WWh&e( PhedBHAANAdIch) c46 bEOSABSEtdd Wb (D% & ()

d(l)_/eﬂ@ Mlo;?r% (1 ? O/%&Il(()g_ ?‘%ﬁé %Gﬁ}zﬁ@ (C1-Ce)-alkyl, (Ca-Cg)-cycloalkyl,

"10%" & () - Y4" 109%™ & (Sl(m‘@e»alm () Chg: 1008Fs; () Os@H1-pheeny, () CROHDW " & ()
- Y468, <Al wl ; ?4@ " 109%" & %l @o&éﬁ%emycuoalkyl CONHy;
dL@" 1000 & ()- %" 10%r g 0/(4 74

" 109" & ()5%El) 109%™ & () - %El 109%™ & (j?o_/al 109%r" & () - %" 109%™ & () - %" 10%" & ()
dcl)_/% ?82 /3<fW[& E’F)%@O/&lg"o/gf/df%&ﬁheﬂ@ Wﬂ&@? the( phé@Bradical can be substituted up to

"10%" & () - %" 10%¢ & (W /é)"l ?‘@Aﬁ" 150+ 12Ce)-alnh 1 Gt eyclek ooa & ()
- ; 24@ " 109" & () - Y4D- (mwg)gal((yl O/élede@)CE@%f @-ngmemaw €OQHY 24@

" 109" & () - %" 109" & - %" 109%™ &

-%1w[;?4(@,% ' 10%¢" & () - (QO%@%O@(%%B?%‘L%@%%}Q%Y@ @%ﬁﬂ 0 & ()-%1_?4@()

"10%" & (H0 9" 10%r & ()- %" 109" & () - %4" 109" & () - %" 109%™ & () - %" 109%™ & ()
%17”4@6{ d h;fsn&lbg‘%{fﬁuylo?@@ﬁ&b@ S4ts1 O3Ad &pﬁ%su&f&gibgﬁg furqtiodt X<@
GlO%('& o0 T0%™ & () - Y96 1006 & () - Y~ 109" & () - %é" 109%™ &

- 0" 10%('& %" 2:1?& 10%('& ()- %" 109%™ & () - %G

dL@ 109" & () - %" 109" & () - %" 109" & () - % 2" 109" & " 10%" & () - %" 109%™ & (
- %" 109" & () - Y g %

?7 109%¢" " 10%f( %Mp@uﬁa of the'Brud l(is c{% madin é)faﬂ'nh @h¥¥ein

dL@ " 109158 () - %1 1090 & () - %" 109" & () - %" ) +/ 39 2" 10%" " 109" & () - %" 10%
YU & () - %" L0 & () - %" 109" & () - %" 109" & () - %" 109" & () - %49?BDHL_2" 10%"
"10%" & () - %" 0% & ()- %" 10%" & () - %" 10%" & () - %" 109" & () - %" 109%™ & ()
- Y LMPUWY| \ <?" 109%™ " 109" & () - %" 10%" & () - %" 10%" & () - %" 109" & () - %G
dL@ Y] acgko_?Y10%r" " 1084 @iréot-wnt 1 aDbs;& () - %" 109%™ & () - %" 109%™ & () - %" 10%
Y & ()- %" 109" & () - Yopsxz| |\ <?" 109" " 109" & () - %" 109" & () - Y4" 109%™ & () -
%" 10%" & () - Y4

dL@ | cC' ¥ X10%r" & ()&%!2 190BHs) CHifzeheh G 1000 & () - %" 10% & ()
- 0" 109" & () - Y| \ <C' 109" " 109" & () - %" 109" & () - %" 10%" & () - %" 10%" & ()
- %Y .

dL@ o6 100 Bboar & () oMo PR CON G iidsp) 2K . GPN8n 2NN GarCBdoar & () -

%" 109" & () - %] ; C' 108Ky, 1@@NK&:@C@MMW €1 Codaliyl, (Co-Co)-alkenyl,

dL@" 10%" & () - %" 10%] 1.2 & o & () -

%" 10%Y" & () 0/(4 10%r £ 5’1‘39 W Hé% LHACEIBR S O-(CH-CHy:

2" 109%™ " - %" 18 &w(\)erem@[ the alkyl radicals one or more, or all

dL@" 10%f & () o 109k regea(%aamwepwww fllorHe” 3OS Kyldogh’ dppar & () -

%" 109" & () - %" 109%™ 4 ‘45%& -~

2" 109" " 109" & () - 94" /df’%p("fe /a HAEHR) - e Moo

" $(137_2" 10%¢" " 10%/" o NCQOCIBsRMS; () - %1 10% & () -9 10%r & () - %" 10%" & (
%" 109" & () - %47 2 @RI, 0% %

éIL@ ' 100" & 8 " 1090 & &%ﬁé}ﬁﬁpv SAckumdRty " 029 e{é?%ﬁaéky - 94" 10%

Y' & ()-9%B00%" & ()- %48 z)n(ghe%( 10vhere: (theouphei t fipdical can e

2" 10%¢" " 10%" & () - 94" 1Q48ctfitel l?(fl@{two times by F, Cl, Br, OH, CF3

e st g s D O

;Lg%focygfooédf(fc ((%3‘1 ‘Ig(y;f /)-al?( 100NH(C —C -acyl, phenyIOOO (CH2 ) /herl |%f' ¢ )
%" 109%™ & () - %4" 109" &% g} 2-"53'“ 4 % 2L 4}3,”.3‘,4 2.

C'10%" " B8 & () - Y& 16%3-@74:))4 %’tQ- or 3 thlenyl where the phenyl, naphthyl,
B0t & ot o AP I % e, ol ()

%" 1090 & () - %" 109" &
C' 109%™ " 109%™ & () - %4" 1008t@:3 §meady F, Cl, 1, 'OH, CF3, CN, OCF3, O-(C1-Ce)-

dL@ " 10%" & () - %" 109" & () - %cC' 10%(' 109" & () - %" 109" & () - %" 109%" & () -
%" 109" & () - %" 10%" & () - %" 109%" & () - % W C' 10%" " 109" & () - %G

dL@" 109" & () - %" 109" & () - %" 109" & () - Yé#' - 2" 109" " 10%" & () - %" 109" &
()- %" 109" & () - %" 109" & () - %" 109" & () - %" 109" & () - Y- 048<=72" 10%



dL@ " 10%r" & () - %" 109%™ & () - %" 109%™ & () - %" 10%" & () - Yé=AJLNRVAD" 10%

d" 109" & () - %" 109%™ & () - %" 109" & () - %" 109" & () - %" 109" & () - %" 10%r" & (
) - %VX] acg_D' 10%

4 109 & " T0%" &iGE)- 04" 109%™ & () - %" 109%™ & () - %" 10%r" & 10)Reagmher#002 () - oug
hi uwy |\ <D 10%' 1006 & () - %" 1000 & () - %" 1006 & () - %" 100" &' () - %G
SLOY 7109 Lo € (/e 08 ()73 4 () on /91000 @ -
dL@ " 109%™ & () - %8 _?4" 1Qyjkyl, Cq-Ce)-alkyl, NHa, NH(C1-Ce)-alkyl, %(01-0 )-alkyl)2,

A0 ()- <1 1098 & Oeg 0ot Iegtat Bkt < 0w & 01

109" & () - <1" 109" & (), ZBHAKBSRYK Wwheks 1O@idkold rind' chA%S SUKStHABITIAYP" & ()
i 2 109 & () <1 Q08 ) 51,08 By et of Bl (- <D 1097 ()- <1
ax - 1096 85() - <1" 109" detrazotBrylpwhess the tetrazoleqing ¢3n be 'substtuted(in-the dDAG
dX" " 109" & () - <1" 10%°" & (or 2sdahOSArE s y m& ()-<1"10%" & () - <1"10%" &
() - <17D4G ( gjxc;{ ax" " 131%@(3% <1 1%0%|E"'?%’)r?§'91@fb%¢(v)' & ()-<1" 10%(3')' & ()-<1
$(dD4G dXE

! 18‘(’4" 62%6(7 )7DZ(13{ Nig;ég{ & () is<H; 10%01,&B¢,) |, <CHROWF F OHGRCIPaYIE (SOFNHLOY" & ()
-< * .

dX" " 1000 & () - <1" 100" &5 PRNELC depb-alionly SQaNKGy e alvliaof sy papacy axgy
"1096" & (10<1" 109" & ()-<1"10%" & ()-<1"10%" & ()-<1"10%" & ()-<1"10%" & ()
- <1PRVZ"_ 7D4GpAX ; . ] thi ]

dX" " 109" & ()GER<2(1]| Lo0p g8 M é?”i%%}ﬁ"'g&)@ﬂf)%%m@ (FHzlthjenst, (el 4y
"100P" & () - <1" 109" & ()RYEEYh oop & (GQNCHDPPRepyl. <1 @@M‘f@!ﬂzbwztb@nbe' & ()

;j><(1t \{S!%;DQGE)de{ 0% g(O)-(CHzirg%ricgl. wheie {\O&gn be = Ol-d 3 aGr{ld ir)n( which
"& ()-<1" "& () -<1’. "&L () <1" 109" & () -<
"109%" & () - <1" 10%" & ()R*nyhéb)@“‘ : P}"I'&" i‘WP"&??‘%— %59163)&’& ?‘;L%s%“t%%w & ()
-<17D4G 458G up to two times by Cl, F, CN, CF3, (C1-C3)-alkyl, OH,
0O-(C1-Cg)-alkyl;
R3 is H, (C1-Cg)-alkyl, F, CN, O-(C1-Cg)-alkyl, CH2-COO(C1-Csg
alkyl), CH2-COO(C3-Cg cycloalkyl), CH2-COOH, CH2-CONH3,
20 CH2-CONHCHs, CH2-CON(CH3)2, (CHa)n-phenyl, (CHz)n-

thienyl, (CH2)n-pyridyl, where n can be = 0 - 3 and in which
phenyl, thienyl, pyridyl in each case can be substituted up to
two times by Cl, F, CN, CF3, (C1-C3)-alkyl, OH, O-(C1-Cg)-
alkyl; (C2-Cg)-alkynyl, (C2-Cg)-alkenyl, C(O)OCHgs,

25 C(O)OCH2CH3, C(O)OH, C(O)NHo, C(O)N(CHg3)a,
OC(O)CHg;
R4 is (Cq-Cg)-alkyl, (C3-Cg)-cycloalkyl, (CH2)n-phenyl, (CH2)p-
thienyl, (CH2)n-pyridyl, where n can be = 0 - 3 and in which
30 phenyl, thienyl, pyridyl in each case can be substituted up to
two times by Cl, F, CN, CF3, (C1-C3)-alkyl, OH, O-(C1-Cg)-
alkyl;
RS is (C4-Cg)-alkyl, (C3-Cg)-cycloalkyl, (CH2)n-phenyl, (CH2)n-
35 thienyl, (CH2)n-pyridyl, where n can be =0 - 3 and in which

phenyl, thienyl, pyridyl in each case can be substituted up to
two times by Cl, F, CN, CF3, (C1-C3)-alkyl, OH, O-(C4-Cg)-
alkyl;



dX'" 109" & () -<1"10%" & ()-<1"10%" & ()-<1"109%" &' () - <1t X<{

dXG' 109" & () -<1"10%" & ()-<1"10%" & ()-<1% 10%" & ()-<1"10%" & ()-<1"10%"

& ()-<1"10%" & ()-<1_?t X<{ dXG'10%" & ()-<1g

dX' (" 109" & () - <1("109%" & ()-<1(" 109" & ()-<1_?<{ 10 December 2002

dXG' 109" & () - <1"10%" & ()-<1"10%" & ()-<1"10%" & ()-<1"10%" & ()-<1"10%" &
()-<1W ?2<{ dXG'10%" & ()-<1Q

dX" " 109" & () -<1"10%" & ()-<1"109%" & ()1001t X8{

dXG' 109" & ()qr<1"10%" & ()-<1"10%°"& ()-<1"10%"& ()-<1"10%"& ()- <1"10%" &
() - <1" 109" g?()-<1‘@xs{ dXG' 10%" & () - <1"10%" & () - <1G

dX'" 109" & () -<1"10%" & ()-<1_?8{

dXG'109%" & ()R4and KB t8géther HolAYE" &0K)-CHy- 1OWZ8C§§)[H§)§ IRYCHOHx1" 109" &
"()-<1 W ?2#" 109" &' () - < "1090" & ()-<1"109%" & ()

dX" " 109" & () - <1" 1096 &gy oy

pT8" 109" §" 109" & () - <1” 10%D & ()-<1"10%" & ()-<1"10%" & ()-<1"10%" & ()-<1
" 109" & () - <1 109" & () - <1! #xX8pT8" 109" &' 109" & () - <1"10%" & () - <1" 10%" &
()-<1"109%" &) - <1G

dX"#' +.359 ?28)10%" &' 109" & ()-<1"10%" & ()-<1"10%" & ()-<1"10%"& ()-<1"10

W & ()-<1" 100" & () - $sl@direct bond, -CH

<=>?dH, 8"" 10%" & ()-<1"10%" & () - <1" foor & ()-<1"10%" & ()-<1)"10%" & ()-<1
G dX'?@l JKLI $G

dX' " 10918 ()% <1" 10%PIRCHp; CHICHIAR GH(Q2Hs), CHISHY)X ) - <1" 109" & () - <ILMNOPQR

Yt X8{

dX' " 109" & () - <1"1090" & ()-<1"109"& ()-<1"109%"& ()-<1"109%°" & ()- <1" 109" &
() - <1"10%" &?‘(yncth[mqiepQMe@{Iypm@e&noyhezara_ow & ()-<1g

e e i s
j kI rmdH, 8{" 109%" & () - é%w% %q))aj‘ %%”‘gi(? %16% aiydgx & (G1- g@%ﬁ

dX*" 10918 () - <lnopt u@IC4)- ﬂﬁé@'&dﬂCéﬁa'&%ﬁm@ Cg)-alkyl LOPBHE-Ch3,<1" 109"
o (LT 1006 & (- <TG BT AN WrihE TP he AP Hhcigal) - <17 10%

P & ()-<1"10%" & ()-
dX'_28{" 10" 10%" & () - Urlel@Ros, o7 -2 Hydasgengs) gandie tasees by fluarina®” & () - <1

plfﬁ’) & () <10H B 10%zighhidrogdn 8N Beeplaced by 80bICHS B EHSLAA - <1) " 10%
dX" " 109" & () - <1" 109602 pr B{ECOQFaPhIe: <1 109" & () - <1" 109" & () - <1_?8C
dX" " 10928’ () - <1" 10%"$i(C)-Ce)abP" & S-CRZANRNG, () - <SOLESROR)-akyi 1" 10%" &
1 ()-<1778¢ dX§ SO-(CH2)n-phenyl, where the phenyl radical can be
substituted up to two times by F, Cl, Br, OH, CF3, NO2, CN,
OCF3, O-(C1-Cg)-alkyl, (C1-Ceg)-alkyl; SO2-NH2,
SO2NH(C1-Cg)-alkyl, SO2N[(C1-Cg)-alkyl]2, NH-(C1-Cg)-
25 alkyl, N((C1-Cg)-alkyl)2, NH(C1-C7)-acyl, phenyl, O-(CH2)n-
phenyl, where n can be = 0 - 6, 1- or 2-naphthyl, 2-, 3- or 4-
pyridyl, 2- or 3-furanyl or 2- or 3-thienyl, where the phenyl,
naphthyl, pyridyl, furanyl or thieny! rings in each case can be
substituted one to 3 times by F, Cl, |, OH, CF3, CN, OCF3,
30 0-(C1-Ce)-alkyl, (C1-Cg)-alkyl, NH2, NH(C1-Cg)-alkyl, N((C1-
Ce)-alkyl)2, COOH, COO-(C1-Cg)-alkyl, CONHa;
1,2,3-triazol-5-yl, where the triazole ring can be substituted in
the 1-, 2- or 3-position by methyl or benzyl;
tetrazol-5-yl, where the tetrazole ring can be substituted in the
35 1- or 2-position by methyl or benzyl;

R2 is H, (C1-Cg)-alkyl, (CH2)n-phenyl, (CH2)s-thienyl, (CH2)n-
pyridvl, C(O)-(CH2)n-phenyl, C(O)-(CH2)n-thienyl,



dX"" 109" & () - <1" 109" & () - <1" 109" & () - <1" 109" & () - <1t X<{
dXG' 109" & () -<1"109%" & ()-<1"109%" & ()-<19% 109" & ()-<1"10%" & () - <1" 10%"
& ()-<1"10%" & ()-<1_?t X<{ dXG' 10%" & ()-<1Q
dx(% '109%" & () - Qu ' 109" &{() <1(" 10%" f&)() <1 2« 10 December 2002
dXG'109% & () - <1"10%" & ()-<1"10%> & ()-<1"109%" & ()-<1"10%" & ()-<1"10% &
() <1W ?<{ dXG'10%" & ()-<1§ dX" 10%31& ()-<1"10%" & ()-<1"10%" & ()-<1
"#' 0S3{
109" & () -<1" 109" & ( 6%% %E (dz\‘ﬂil«hér%%’ dar( be<2"dL Q%" dhd Ir WhidP %" & ()

-<1" 109 <1'()*.? <1"10%" -<1
dx"" 18£ g 8 <1" (12)%3 pheny tquu@imcﬁyg furyl Jt'n eac cQse cacr;l{ be substituted

"109F" & () - <1" 109" & (up<td" MEymines ))y<G:I TDYRNS CF 3,<(C{+C4Raky(,) OK1"Q0%" & ()

- <IRVZ[\ ] "W ?7#" 109%" & é‘é ?1 %%f & ()-<1"10%" & () - <1Q
dx" " 109" & () - <1" 100" & LY 5t ghpTa" 1000 & 109" & () - <1 109%" & () - <1" 1
09" & ()- 81" 10%" & ()-<1"10%" & ()-<1"109%" & () - <1" 10%3&() <1hi n{}xX8pT8"

2 100 3005 (1 O QRN HIL A UG ST 8000108, .

-<1
1000 & () <1|} <38 qusw G2 GO L. hRaIACHp COOFbfaH Nz 10
()'<1G{ -CONHCH3, CH -CON CH (CH2 rb hen (CH 2)

O, 78 a0 1006 (T e b 15 B o &
0%D & ()H<1G dX'p(8CH henyl thienyl, pyridyl in each case can be substituted up to

e+ 109 & () <1 Toop B 2R F0.b £ G- FFipls ol . é@@fyibsﬁ Lot &
'()-<17?8G dXF alky (C2-Cg)-alkynyl, (C2-Cg)-alkenyl, C(O)O

dX'" 109" & ()-<1"109%" @@L}gmzéw & o f@HlO%’C@Q’& fltx AP) HCH3,

dXG' 109%" & () - <1" 10%>" CHaONAL, L194 1096 &' () <'<1" 109" & () >'<1" 109"
& ()-<1" 10%(3)&() <1 @@@?fb% M3i0op & () - < G{ 0

ax' (" 1(?%?{5& ) - <1( 109" & () -<1("10%" & ()-<1
S AR G T T S SR
()-<1g thienyl, (CH2)n-pyridyl, where n can be = 0 3 and in which
phenyl, thienyl, pyridyl in each case can be substituted up to
two times by Cl, F, CN, CF3, (C¢-C3)-alkyl, OH, O-(C1-Cg)-
20 alkyl;

RS is (C1-Cg)-alkyl, (C3-Cg)-cycloalkyl, (CH2)n-phenyl, (CH2)n-
thienyl, (CH2)n-pyridyl, where n can be = 0 - 3 and in which
phenyl, thienyl, pyridyl in each case can be substituted up to

25 two times by Cl, F, CN, CF3, (C1-C3)-alkyl, OH, O-(C1-Cs)-
alkyl;

or
R4 and R5 together form a -CH2-CH2-, -CH2-C(CH3)2- or -CH2-CHa-

30 CHa2- group;
or
C)
Y is a direct bond, or -CH2-;
35
X is CHa, CH(CH3), CH(C2Hs), CH(C3H7);

R1 and R1' independently of one another are
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10%#&( % ) -, EOYf ghi uy=NABeren-aliodla; PO, GO Q1 Ca)-alivh Cslie: ) - 3" 1096 & () -
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109 A" 1 & ()- 110%A"1& ()-10, K", 10, K", 10, K", 0*& 10% K", & () -
0* & 1096K" 6& ()-(}|[:vU410! o 0s& 109R""?2& ()- 0s& 109" D& () -
“s& 109" 2& ()- S& 109 1& ()- “10%A"1& ()-S , 109" L&) -
q'11098"& ()- '!109B" & ()-?' 1 10% P\ P& (§) mL0Y8" &' ()ﬁlﬁﬁ?ﬁ%ﬁﬁ%! h!
0s& 109 h! & ()-N#i Q {Z9uT310 0'!10%8"f& ()- 0'!1098" & ()-
0'11098"& ()-1'110% ()- ~1098"& ()-  '11098"& ()- $' |[NA410 108" 108" 108"
Oy5' 11098" & ()- y5' 1104 G & ()- F11098"183()-f / 1098"& ()- .1098"& ()-
-"U [:NA410 10 0 & 109%GP)ORCHICHS, & CEOIDH,) - CEONHG" HC(QIN(Ci)o,
| 10%49" H&' () - Oy 100/@5 ,)‘ Y10%q" 4& ()-h| [ NA410 10Rq" RIORg" R1ORg" R
0. & 109Rq" R& () - ¢ Ve ()- p . & 10%4& ()- 0 & 109Rg" R& () -
o]; & 109% "\ & ()-y| [: NA410 10 sY! 10%g ()- 8109%q"4& ()-f 109%q"4& ()-

10%q" 4& ()R 10%4 VB!
~10%1q" 4& ())J 05@200 @1 Cghﬂfé]ﬁcggcg? ﬁ’é‘f"(%'ky“\%@}fwhe'{yl j(@%‘m‘ -
0sY! 1092q%2& () - m‘ 16H2)nrayriddemyhete pyca I-:L@%/@IQOQ '(')Wh*pm
igfﬁ‘iﬁ Hgg( ;) @;L |1 égfwa%r@ﬁy(‘)tm@&% WQnﬂe"adiOcase ¢arl E@Msgr&téd }312
yOMLO%G" 4&' () -] "N [ 919)’“ §3b1¥ %«&C(‘ﬁ @@Qb (') OA‘% 6%63 R
TU&I10%F& ()- & 10%HRWR ()- L10% & ()-i|[:uT310 ' 110%" y&()
L/ 1 10%47HE ()- +F10%4 H& () f L(109%" H& ()- ff# 1ow H& () -
| 1091 H&' () -, &2345FzvU310! XL 109& ( z%_ 008 2 1 & ()2 LOH HIOH HLOH' H fr9
10%1 H&: (I9-f Ra.3 | 10%g8 p&1-§-6)-alkyh Cskp!(qoaé&»q (¢ phgnyl, (CH2)n-
Osy&! 109" M& ()- & ° SM&!ehQW’CI—B% i |6Qﬁwé AL £ 0)- S PUSHIORER. ()~ &
0d L 109%"& ()- 7 L Ol 107" 107 910%" & () -
" 910% 1 & () - Osya&l 10%9 iy t eogly&ym Ja'ﬂ 93& asg can b8 substituted up to
Osy&l 109" ME: () - &ZG_MWZMQCBylGI.,BSCN)%F:& (Qf-Cs)-ﬂk)ﬂO(m'l,( D~(C1SCaPIKKSE () -
"m 3s 109" & ()-m 03 98" & ()-m  YL098" & () - +6a- { ZONA410! 10

ty2' .10%2 & ()- y2 o /ty4y& ()- 0&11098"& ()-m

or

R4 and R5 together form a -CH2-CHg-, -CH2-C(CH3)2- or -CH2-CHo-

CHa- group;
20 or
D)
Y is a direct bond, or -CH2-;
X is CH(phenyl), where the phenyl radical can be substituted by
25 F, Cl or Br,

0, S, SO, SO or N-R6;

R1and R1’' independently of one another are
H, F, Cl, Br, I, CN, COOH, COO(C1-Cg)-alkyl, CONH2,
30 CONH(C1-Cg)-alkyl, CON[(C1-Cg)-alkyl]2, (C1-Cg)-alkyl,
(C2-Cg)-alkenyl, (C2-Cg)-alkynyl, O-(C1-Cg)-alkyl, O-CH2-CF3,
0-CH2-CF2-CF3, 0O-(C4-Cg)-alkyl, where in the alkyl radicals
one or more, or all hydrogen(s) can be replaced by fluorine, or
one hydrogen can be replaced by OH, OC(O)CHs, O-CH2-Ph,
35 NH2 or N(COOCH2Ph)2;
S-(C1-Ce)-alkyl, S-(CH2)n-phenyi, SO2-(C1-Ceg)-alkyl,
S02-(CH2)n-phenyl, where n can be = 0 - 6 and the phenyl
radical can be substituted up to two times by F, Cl, Br, OH,
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109 M1 &NHAC1-C8) alkys NY(C1-0g)eatkt)d, SNKCH- D[ﬂ@BﬂlQihew
_sI "1 108 ity (Brenyl, Where 10dn bb & 6 )6, 15 or 21 (3-

3- or 4-pyridyl, 2- or 3-furanyl or 2- or 3-thienyl, where the
phenyl, naphthyl, pyridyl, furanyl or thienyl rings in each case
can be substituted one to 3 times by F, Cl, |, OH, CF3, CN,
OCF3, O-(C4-Cg)-alkyl, (C1-Cg)-alkyl, NH2, NH(C4-Cg)-alkyl,
N((C1-Cg)-alkyl)2, COOH, COO-(C1-Cg)-alkyl, CONH2;
1,2,3-triazol-5-yl, where the triazole ring can be substituted in
the 1-, 2- or 3-position by methyl or benzyl;

tetrazol-5-yl, where the tetrazole ring can be substituted in the
1- or 2-position by methyl or benzyi;

is H, (C1-Ce)-alkyl, (CH2)n-phenyl, (CH2)n-thienyl, (CH2)n-
pyridyl, C(O)-(CH2)n-phenyil, C(0O)-(CH2)n-thienyl,
C(O)-(CH2)n-pyridyl, where n can be = 0 - 3 and in which
phenyl, thienyl, pyridyl, furyl in each case can be substituted
up to two times by Cl, F, CN, CF3, (C1-Cs)-alkyl, OH,
O-(C1-Ceg)-alkyl;

is H, (C1-Cg)-alkyl, F, CN, O-(C1-Cg)-alkyl, CH2-COO(C1-Cg
alkyl), CH2-COO(C3-Cg cycloalkyl), CH2-COOH, CH2-CONHa,
CH2-CONHCH3, CH2-CON(CH3)2, (CH2)p-phenyl, (CH2)n-
thienyl, (CH2)n-pyridyl, where n can be = 0 - 3 and in which
phenyl, thienyl, pyridyl in each case can be substituted up to
two times by CI, F, CN, CF3, (C1-C3)-alkyl, OH, O-(C4-Ceg)-
alkyl; (C2-Cg)-alkynyl, (Ca-Cg)-alkenyl, C(O)OCHgs,
C(O)OCH2CH3, C(O)OH, C(O)NHa, C(O)NHCHg3,
C(O)N(CHg)2, OC(O)CH3;

is (C1-Ceg)-alkyl, (C3-Cg)-cycloalkyl, (CH2)n-phenyl, {CH2)n-
thienyl, (CH2)n-pyridyl, where n can be = 0 - 3 and in which
phenyl, thienyl, pyridyl in each case can be substituted up to
two times by Cl, F, CN, CF3, (C1-C3)-alkyl, OH, O-(C1-Cg)-
alkyl;
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or
15 E)
Y is a direct bond or -CH2-;
X is CH2, CH(CH3), CH(C2Hs), CH(C3H7);
20 R1 is H, F, Cl, Br, |, CH3, CF3, O-(C1-C3)-alkyl;
R1' isH, F, Cl, Br, |,
R2 is H;
25
R3 is H, (C1-C3)-alkyl;
R4 is phenyl, where the phenyl radical can be substituted up to
two times by F, Cl, Br, I, (C1-Cg)-alkyl, (C3-Cg)-cycloalkyl,
30 0-(Cq-C3)-alkyl, CF3, OCF3, O-CHa-phenyl, COOH,

COO(C1-Cg)-alkyl, CONH2;

R5 is phenyl, where the phenyl radical can be substituted up to

two times by F, Ci, Br, I, (C1-Cg)-alkyl, (C3-Cg)-cycloalkyl,

35 O-(C1-C3)-alkyl, CF3, OCF3, O-CHz-phenyl, COOH,
COO(C1-Cg)-alkyl, CONH2;

or its physiologically tolerable salts and physiologically functional
derivatives.
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30
R is H, F, Cl, CHj3, CF3, O-(C1-Ca)alkyl, SO2-NH2,
SO2NH(C1-Cg)-alkyl, SO2N[(C1-Cg)-alkyl]2 or R1;
R2 is H, (C1-Cg)alkyl, (CH2)n-phenyl, (CH2)n-pyridyl,
35 C(O)-(CH2)n-phenyl, C(O)-(CH2)n-pyridyl, where n can be

=0- 3 and in which phenyl, pyridyl in each case can be
substituted up to two times by Cl, F, CN, CF3, (C4-C3)-alkyl,
0O-(C1-Cg)-alkyl; C(O)-(C1-Cg)-alkyl;
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X is CHa, CH(CH3), CH(C2Hs), CH(C3H7);

30 Rf1and Rt independently of one another are
H, F, Cl, Br, I, CN, COOH, COO(C1-Cg)-alkyl, CONH2,
CON[(C1-Cg)-alkyl]2, (C1-Cg)-alkyl, (C2-Cg)-alkenyl, (C2-Ceg)-
alkkynyl, O-(C4-Cg)-alkyl, O-CH2-CF3, 0O-CHg2-CF2-CF3,
0-(C4-Cg)-alkyl, where in the alkyl radicals one or more, or all

35 hydrogen(s) can be replaced by fluorine, or one hydrogen can
be replaced by OH, OC(O)CH3, O-CH2-Ph, NH2 or
N(COOCH2Ph)y;
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each case can be substituted up to two times by Cl, F, CN,
CF3, (Cq1-C3)-alkyl, O-(Cq-Cg)-alkyl; (C2-Cg)-alkynyl,
C(O)OCH3, C(O)OCH2CH3, C(O)OH, C(O)NH2, C(O)NHCHg3,

30 C(O)N(CHg)2, OC(O)CHBg;

R4 is (C1-Cg)-alkyl, (C3-Cg)-cycloalkyl, (CH2)n-phenyl, (CH2)n-
pyridyl, where n can be = 0 - 3 and in which phenyl, pyridyl in
each case can be substituted up to two times by Cl, F, CN,

35 CF3, (C1-C3)-alkyl, O-(C1-Cg)-alkyl;

RS is (C1-Cg)-alkyl, (C3-Cg)-cycloalkyl, (CH2)n-phenyl, (CH2)n-
pyridyl, where n can be = 0 - 3 and in which phenyl, pyridyl in
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10 Y is a direct bond or -CH2-;
X is CH2, CH(CH3), CH(C2Hs5), CH(C3H7);

R1 and R1' independently of one another are

15 H, F, Cl, Br, [, CN, COOH, COO(C1-Cg)-alkyl, CONHa,
CON[(C1-Cg)-alkyl]2, (C1-Cg)-alkyl, (C2-Cg)-alkenyl, (C2-Cg)-
alkynyl, O-(C¢-Cg)-alkyl, 0O-CH2-CF3, O-CH2-CF2-CF3,
0-(C4-Cg)-alkyl, where in the alkyl radicals one or more, or all
hydrogen(s) can be replaced by fluorine, or one hydrogen can

20 be replaced by OH, OC(O)CHz, O-CH2-Ph, NH2 or
N(COOCH2Ph)y;
S-(C1-Cg)-alkyi, S-(CH2)n-phenyl, S02-(C1-Cg)-alkyl,
SO2-(CH2)n-phenyl, where n can be = 0 - 6 and the phenyl
radical can be substituted up to two times by F, Cl, Br, OH,

25 CF3, NO2, OCF3, O-(C1-Cg)-alkyl, (C1-Cg)-alkyl; SO2-NH2,
SO2NH(C1-Cg)-alkyl, SO2N[(C1-Cg)-alkyl]2, N((C1-Ce)-
alkyl)2, NH(C1-C7)-acyl, phenyl, O-(CH2)n-phenyl, where n
can be = 0 - 4, 1- or 2-naphthyl, 2-, 3- or 4-pyridyl, 2- or
3-furanyl or 2- or 3-thienyl, where the phenyl, naphthyl, pyridyl,

30 furanyl or thienyl rings in each case can be substituted one to
3 times by F, Cl, I, OH, CF3, CN, OCF3, O-(C1-Cg)-alkyl,
(C1-Ce)-alkyl, NH2, NH(Cq-Cg)-alkyl, N((C1-Cg)-alkyl)2,
COOH, COO-(C1-Cg)-alkyl, CONHg;
1,2,3-triazol-5-yl, where the triazole ring can be substituted in

35 ' the 1-, 2- or 3-position by methyl or benzyl;
tetrazol-5-yi, where the tetrazole ring can be substituted in the
1- or 2-position by methyl or benzyl;
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R5 is (C1-Cg)-alkyl, (C3-Cg)-cycloalkyl, (CH2)n-phenyl, (CH2)n-
pyridyl, where n can be = 0 - 3 and in which phenyl, pyridyl in
each case can be substituted up to two times by Cl, F, CN,

25 CF3, (C1-Ca)-alkyl, O-(C4-Cg)-alkyl;
or

R4 and RS together form a -CH2-CHg-, -CH2-C(CH3)2- or -CH2-CHa-

CHo2- group;
30
or
D)
Y is a direct bond or -CH2-;
3% X is CH(phenyt), where the phenyl radical can be substituted by

F or Cl,
0O, S, SO2 or N-R6;
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CON[(C1-Cg)-alkyll2, (C1-Cg)-alkyl, (C2-Cg)-alkenyl, (C2-Cg)-
alkynyl, O-(C4-Cg)-alkyl, O-CH2-CF3, O-CH>-CF2-CF3,
5 0O-(C4-Cg)-alkyl, where in the alkyl radicals one or more, or all

hydrogen(s) can be replaced by fluorine, or one hydrogen can
be replaced by OH, OC(O)CH3, O-CH2-Ph, NH2 or

N(COOCH2Ph)g2;
S-(C1-Cg)-alkyl, S-(CH2)n-phenyl, S0O2-(C1-Cg)-alkyl,
10 SO2-(CH2)n-phenyl, where n can be = 0 - 6 and the phenyl

radical can be substituted up to two times by F, Cl, Br, OH,
CF3, NO2, CN, OCF3, O-(C1-Cg)-alkyl, (C1-Cg)-alkyl;
SO02-NH2, SO2NH(C1-Cg)-alkyl, SO2N[(C1-Cg)-alkyl]o, NH2,
N((C1-Cg)-alkyl)2, NH(C1-C7)-acyl, phenyl, O-(CH2)-phenyl,

15 where n can be =0 - 6, 1- or 2-naphthyl, 2-, 3- or 4-pyridyl, 2-
or 3-furanyl or 2- or 3-thienyl, where the phenyl, naphthyl,
pyridyl, furanyl or thienyl rings in each case can be substituted
one to 3 times by F, Cl, |, OH, CF3, CN, OCF3, O-(C1-Cp)-
alkyl, (C1-Cg)-alkyl, NH2, N((C1-Cg)-alkyl)2, COOH, COO-(C1-

20 Ce)-alkyl, CONH2;
1,2,3-triazol-5-yl, where the triazole ring can be substituted in
the 1-, 2- or 3-position by methyl or benzyl;
tetrazol-5-yl, where the tetrazole ring can be substituted in the
1- or 2-position by methyl or benzyl;

25

R2 is H, (C1-Cg)-alkyl, (CH2)n-phenyl, (CH2)n-thienyl, (CH2)n-

pyridyl, C(O)-(CH2)n-phenyil, C(O)-(CH2)n-thienyl,
C(O)-(CH2)n-pyridyl, where n can be = 0 - 3 and in which
phenyl, thienyl, pyridyl, furyl in each case can be substituted

30 up to two times by Cl, F, CN; CF3, (C1-Ca)-alkyl, OH, O-
(C1-Ce)-alkyl; C(O)-(C1-Ce)-alkyl;

R3 is H, (C1-Cg)-alkyl, F, CN, O-(C4-Cg)-alkyl, CH2-COO(C1-Cg
alkyl), CH2-COO(C3-Cg cycloalkyl), CH2-COOH, CH2-CONH>,

35 CH2-CONHCH3, CH2-CON(CH3)2, (CH2)a-phenyl, (CH2)n-
pyridyl, where n can be = 0 - 3 and in which phenyl, pyridyl in

each case can be substituted up to two times by ClI, F, CN,

CF3, (Cq-Cg)-alkyl, O-(Cq1-Cg)-alkyl; (C2-Cg)-alkynyl,
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C(0)OCH3, C(O)OCH2CH3, C(O)OH, C(O)NH2, C(O)NHCHS3,
C(O)N(CH3)2, OC(O)CH3;

is (C1-Cg)-alkyl, (C3-Cg)-cycloalkyl, (CHz)n-phenyl, (CH2)n-
pyridyl, where n can be = 0 - 3 and in which phenyl, pyridyl in
each case can be substituted up to two times by Cl, F, CN,
CF3, (C1-C3)-alkyl, O-(C1-Cg)-alkyl;

is (C1-Cg)-alkyl, (C3-Cg)-cycloalkyl, (CH2)n-phenyl, (CH2)n-
pyridyl, where n can be = 0 - 3 and in which phenyl, pyridyl in

each case can be substituted up to two times by ClI, F, CN,
CF3, (C4-C3)-alkyl, O-(C1-Cg)-alkyl;

together form a -CH2-CH2-, -CH2-C(CH3)2- or -CH2-CHa-
CHa2- group;

is SO-(CgH4-4-CH3)

is a direct bond or -CHaz-;

is CHg, CH(CHg3), CH(C2Hs), CH(C3H7);

is H, F, Cl, CHz, CF3, O-(C1-C3)-alkyl;

isH, F, Cl;

is H;

is H, (C4-Cg)-alkyl;

is phenyl, where the phenyl radical can be substituted up to
two times by F, Cl, (C4-Cg)-alkyl, (C3-Cg)-cycloalkyi,

0-(C1-Ca)-alkyl, CF3, O-CH2-phenyl, COOH, COO(C1-Cg)-
alkyl, CONHpg;
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is phenyl, where the phenyl radical can be substituted up to
two times by F, CI, (C4-Cg)-alkyl, (C3-Cg)-cycloalkyl,
O-(C1-Cg)-alkyl, CF3, O-CHa-phenyl, COOH, COO(C1-Cg¢)-
alkyl, CONHg;

or its physiologically tolerable salts and physioldgically functional

derivatives.

4. A compound of the formula |, as claimed in claim 1, 2 or 3, wherein
Y is a direct bond,;

X is CH2

R1and R1' independently of one another are H, F, Cl, CN, COOH,

CONHy, COO(C1-C3a)-alkyl, (C4-Cg)-alkyl, (C2-Cg)-alkenyl,
(C2-Cg)-alkynyl, where in the alkyl, alkenyl and alkynyl
radicals one hydrogen can be replaced by OH, OC(O)CHg3, O-
CH2-Ph, NH2 or N(COOCH2Ph)g2;

OCF3, OCH2CF3, O-(C4-C4)-alkyl, where in the alkyl radicals
one or more, or all hydrogen(s) can be replaced by fluorine, or
one hydrogen can be replaced by OH, OC(O)CHg3, O-CH2-Ph,
NH2 or N(COOCH2Ph)2;

S02-(C1-Cg)-alkyl, SO2-(CH2)n-phenyl, where n can be =0 - 3
and the phenyl radical can be substituted by F, Cl, OH, CF3,
O-(C1-C4)-alkyl;

NH-(CO)-(C1-C3)-alkyl;  (CH2)n-phenyl,  S-(CH2)n-phenyit,
O-(CHa)n-phenyl, where n can be = 0 - 3, 1~ or 2-naphthyi, 2-,
3- or 4-pyridyl, 2- or 3-furanyl or 2- or 3-thienyl, where the
phenyl, naphthyl, pyridyl, furanyl or thienyl rings in each case
can be substituted by F, Cl, CF3, (C1-Cg)-alkyl, O-(C1-Cg)-
alkyl and where in the alkyl radicals one hydrogen can be
replaced by OH, OC(O)CHz, O-CH2-Ph, NH2 or
N(COOCH2Ph)2;

1,2,3-triazol-5-yl, where the triazole ring can be substituted in
the 1-, 2- or 3-position by methyl or benzyl;

tetrazol-5-yl, where the tetrazole ring can be substituted in the
1- or 2-position by methyl or benzyl;
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R2 is H, (C1-Cg4)-alkyl, (C5-Cg)-cycloalkyl; (CH2)n-phenyl, where n
can be = 0 - 3, C(O)-(C1-C4)-alkyl or C(O)-phenyl;

R3 is F, (C4-Cg)-alkyl, CHa-phenyl, where phenyl can be
substituted up to two times by F, Cl, CF3, 0-(C1-Ca)-alkyl,
(C4-C3)-alkyl, COOH, CO-O-(C1-C3)-alkyl or CONHo;

R4 is (C1-Ceg)-alkyl, (C3-Cg)-cycloalkyl, (CH2)n-phenyl, where n
can be = 0 - 3 and the phenyl radical can be substituted up to
two times by F, Cl, O-(C1-C4)-alkyl or OH;

RS is (C1-Cg)-alkyl, (C3-Cg)-cycloalkyl, (CH2)n-phenyl, where n
can be = 0 - 3 and the phenyl radical can be substituted up to
two times by F, Cl, O-(C1-C4)-alkyl or OH;

or its physiologically tolerable salts.

5. A compound of the formula | as claimed in one or more of claims 1
to 4, wherein

R1 denotes 6-Cl

R1' denotes H

R2 denotes H

R3 denotes F

R4 denotes CH3

RS denotes CH3

X denotes CH2

Y denotes -

6. A hydrochloride of the compounds of the formula | as claimed in one
or more of claims 1 to 5.

1. A pharmaceutical comprising one or more of the compounds as
claimed in one or more of claims 1 to 6.

8. A pharmaceutical comprising one or more of the compounds as
claimed in one or more of claims 1 to 6 and one or more slimming agents.
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9. A compound as claimed in one or more of claims 1 to 6 for use as a
medicament for the treatment of obesity.

10. A compound as claimed in one or more of claims 1 to 6 for use as a
medicament for the prophylaxis or treatment of type Il diabetes.

11. A process for the production of a pharmaceutical comprising one or
more of the compounds as claimed in one or more of claims 1 to 6, which
comprises mixing the active compound with a pharmaceutically suitable
vehicle and bringing this mixture into a form suitable for administration.

12.  The use of the compounds as claimed in one or more of claims 1 to
6 for the production of a medicament for the treatment of obesity.

13.  The use of the compounds as claimed in one or more of claims 1 to
6 for the production of a medicament for the prophylaxis or treatment of
type [l diabetes.



