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(587) Abstract

The invention relates to polycyclic thiazolidin-2-ylidene amines and the physiologically acceptable salts and physiologically functional
derivatives thereof. Disclosed are polycyclic thiazolidin-2-vlidene amines of formula (I}, wherein the radicals mentioned have the meanings

as cited. The invention also relates to the physiologically acceptable salts and to a2 method of production thereof. The compounds can be
used as anoretics.

(£7) Zusammenfassung

_Die Erfindung betrifft polycyclische Thiazolidin-2-yliden Amine sowie deren physiologisch vertragliche Salze und physiologisch
fur_akuonel]c_ Derivate. Es werden polycyclische Thiazolidin-2-yliden Amine der Formel (1), worin die Reste die angegebenen Bedeutungen
haten, sowie deren physiologisch vertragiichen Salze und ein Verfahren zu deren Herstellung beschrieben. Die Verbindungen eignen sich
z.B. als Anorektika.




2 al kyl, where in the al kyl radicals one or nore, or

al | hydr ogen(s) can be replaced by fluorine, or one
hydr ogen can be replaced by OH OC(OCHerr],
G:-CH err] - Ph, Wd 00/d4006 1 N( COOCH2Ph) 2PCTAEP99/04644
S-((err]-derr])-alkyl, S-(CH err])n-phenyl,

SO (Jerr]-(err])-al kyl, SO (CH err])n-phenyl,
SO[err]- (C[errl])eﬁh}lq)tloh) al kyl, SO[err]-(CH err])n-phenyl,

where n can be = - 6 and the phenyl radi cal can be

substituted uptotwotlrresb F, Br, OH CF3, N2

OCF[err], O (dPolgpyelic mwmn-zfyﬂlden? -ampines) pmcesaﬁpérth?lr neepasation, and
NH-(C[err] qeft’ie]r)us pharma eutlcalsa' kyI N((C[err]-Clerr])-alkyl)[err],
NH(C[err]-(err pheny bi phenyl

O (CH err] M- phenyl, V\/nere n can be =0 - 6, 1- or 2-naphthyl, 2-,
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OH, CF[err], NJerr], CN, CCF[err], O(CP-(Jerr])-alkyl, (CP C[err]) al kyl ,
NH err], NH(C[ r e r, I

Sof orr] . err?ﬁirake@ﬁé Libridhtivds ﬁ\g\;n% EHL@&@ i‘ﬁloﬁ ‘ﬁé%/ been
CONH err] 0 described in the prior ant (Austriani Ratent BIOyB 5\1\& ‘e the tr| azol e ri ng
can be substituted in the 1-, 2- or 3-position by

nmet hyl or benzy|; 20 tetrazol -5-yl, where t etrazol e rjng
can be substi tﬁh%d"i"ﬂ"‘i‘% was based on {he Ogl%t 10f makpq)gg{tﬁ%ﬁomp | or
benzyl ; avdilable which disptay &.thétapeitically ufiidable lanofédtier adtion. In this
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Rlerr]; 2515 anonéztlc action i & Hncxe@sedr |coBiparedi) withkythe compounds from
(C[err] qerr]hr 93l kyl, (CHerr])n-phenyl, (CHerr])n-
t hi enyl, (CH[err] pyr| dyI (CHerr])n-furyl, C(O-(CH err])n-phenyl,
C(O- (CH[err])n t hi enyl C(O) (CHerr])n-pyridyl, C(O-(CHerr])n-furyl,
where n can beTﬁe%%rﬁuoﬁﬂﬁefé?oi@i’élﬁte@h@fbdl cyclié ﬁﬁlﬁkmhdﬁi{%}ﬁlwene?é}mnes of
furyl in each cas e substituted uptotvvotlrres
CN, CF[err], (ﬁi{eefPFTU% rr])-alkyl, OH O (derr]- C[err]) aIkI
C(O) (C[erzq Cerr])- al kyl , C(O)-(C3-CG)-cycIoaIkyI;

is H (derr]-Cerr])-alkyl CN, NNFR5T ],

CF (|- ¢85 Cerr] alkyl),

O(C[err] Cerr])-alkyl, CHerr]- Coq
CI-l[err]-COO(C[err]-C[err] cycl oal ky
CONH2, CH2- CONHCH3, CH2- CON( CH3) 2,
(CH err])n-thienyl, (CH[err])R-pr
0 - 5 and in which phenyl, thlenyl

r 5n-fury|, where n can be =
yl in each case

R1* |
in which
A)
25
Y is a direct bond, -CH2-, -CH2-CH>-;
X is CH2, CH(CH3), CH(C2Hs), CH(C3H7);
30 R1 is CN, COOH, COO(C4-Cg)-alkyl, CONH2, CONH(C1-Cg)-

alkyl, CONI[(C1-Cg)-alkyll2, (C2-Cg)-alkyl, (C2-Cg)-alkenyl,
(C2-Cg)-alkynyl; O-CH2-CF3, O-CH2-CF2-CF3, O-(C4-Cg)-



can be substituted up to two tinmes by d, F, CN,
err], (Cerr]-Cerr])- al kyl, OH,

rr] Cerr])-alkyl; ((err]-Cerr])-alkynyl, (Cerr]-Cerr])-al kenyl,
OOCH err], C(O)OCI—I[err]CH[err] CCOH2 C(ONHerr], C(ONHCH err],

O N(CH
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OH O (Jerr]- C[err]) aIO@IFs O(C1-Cs)-allkyl 2C1-C¥)-alkyl, N1z, djds,NH-(C3-Cp R

OSHE (Callr-IrZ] (Callr-IrZ] CHZ ar %ﬂﬁ'} %(?6' %6)@&)3;{] NH(E)%%&&I Oﬂh% E’] %ﬁa&%l rect

bond, -CHerr]- or -CH é)-(q:H@)r[-plnemq where n canmbe = 0 - 6, 1i or CHhaphthyl, 2-,

CH(CH err]), CH(derr] H[ ])t gyﬁ%@f@ Hlranyl 9 2; g}a’"ﬂﬁ%@l wh%[tgﬁm
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CN, COOH, CcoO(Cerr]- @hepyL dlipdyenyl.coaphtbyt; ]pyrldyl furanyl or thlenyl rings in
fg[\'sﬁ f][ eal rﬁ)ef ;} {(yﬁ' Kilach &ddd &4 e’ &utgtﬁ'utb y F, Cl, Br l,
(derr]- C[%rr]) al kynyl Ohh. &ﬁeeerzs;[GNs]S)Qﬁsk -(C‘@r @ﬂrkv @réﬁ? kY'

o C?H[ elr r]-CF[err] - CF[ er NHp, ONHEC]LC4)-dlkgtr rNI)(CqL lalk rsozfcg-lae @d)E)H

radi cal s e a ogen(s) can be

repl aced by fluorine, 0CQ8-(C1- 8 )—al?<y| ra?:éﬁgbhydrogen cangbe repl aced by OH,

OC(O CH err], O CH err]En3-triazol-5-yl, where the triazoleMiligetan ber substituted in
N( COOCH] er r] Ph)[err]

I kyl ,
S-(CH err])n-phenyl,  R&IpG& 3 PQ?'B??P)/ fg%g&&reﬁérlz flerrl)-alky
SO- (CH{ er 120) n- phenyi , Stéteazdi-5cyl] whefe ttietetiazold kipg can be substituted in the

SO[err]-(CH err]) n- phenyl or 2_position by methyl or benzyl;

R1 is H, F, Cl, Br, I, CHs, CF3, O-(C1-C3)-alkyl, NO2, SO2-NH2,
SO2NH(C1-Cg)-alkyl, SO2N[(C1-Cg)-alkyl]l2 or R1;
25
R2 is H, (C4-Cg)-alkyl, (C3-Cg)-cycloalkyl, (CH2)y-phenyl, (CH2)n-
thienyl, (CH2)n-pyridyl, (CH2)n-furyl, C(O)-(CH2)n-phenyl,
C(O)-(CHa2)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 CI, F,
CN, CF3, (C1-C3)-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 Ce alkyl), CH2-COO(C3-Cg cycloalkyl), CH2-COOH, CHa-
CONH2, CH2-CONHCH3, CH2-CON(CH3)2, (CH2)n-phenyl,

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

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



4. where n can be = 0 - 6 and the phenyl radical can be
substituted up to two times by F, d, Br, OH CF[err], NJerr], CN,
OCF[err], O(derr]-Cerr])-alkyl, (C[err]-C[err])-aIkyI, NH[ err];
SHerr]- NH[err] SO@r]NH(Cerr] - C[err])al kyl,

Sqe”]'\'[(qe”] “aer ] bapldeviddstig f EOF CNIEFL] 103y
T v i o i i g
1-"or 2-naphthyl, 2- o C(O)PCHs, C(OJOCHZCHS; c?O)deugb?pHgb%ﬁqutﬁw anyl

or 2- or 3-thi enyI

napht hyl , pyridyl, furaG(O)¥{CHa)e@F(Q)XCHS in each
case can be substituted one to 3 tines by F, d, Br, I, 10 OH,
CFlerr] Na

, CN,
Chlerr, M erl, O OFFIR L) S EabeFbiupbigt sy phenyl, (CHa
NG err]-Gerr])-al kyl tmyayc% Sy Ic r?gw.;\gewﬂere?vﬂcahrﬂe@be-rs]
vk ol EhiRoyi, B Linyidl adsuense oan be

1,2,3-triazol -5-yl, whe@B%iq
the 1-, 2- or 3-positi Oisubstlﬁ]ltﬁd'mb tortwaetimels; byl &1, F, CN, CF3, (Gi-Cakalkyh-yl,
1-

wher e the toet razole ri n%aﬁﬁ_éuﬁgﬁw uted in the .
2- { b t hyl “or 6 'R H,
(()E:[ erPfSIC[Ie(r)P])yaInEyly (derr]- >(/:[err]) cycl oal kyl , I(?:H[ err])n-phenyl,
CH
(SHETIN 1 o [Pl col ARGk, (O

C(O-(CH err])n-thi enyI hlem)( DrepV']' i, ()C}Hrzhyiurylcw!»er@w[cenrqqn-ﬂmﬁ
where n can be = 0 - |h'h|¥i@h‘f)hegple'ﬂ¥hnylt \AXﬁw urﬂyﬁ'?e ‘¢ase can be

furyl in each case can be substt ,

o e ar B G or e 2y sibRIRc P 1odM0 syt B by BN.(GE 3 (G-Calalkyl,

C(O) (C[err] Clerr])- OH, o-(c -Cg)-alkyl; al kyl, C(O-(C3-C6)-cycloal kyl;
IS (C[err é[err]) aIkI F, CN, Nerr],

O(C[err] C[err]) al kyl, CHerr]- COO(C[err] Jerr]

al kyl ), CI—|[errd>rCCIJ(C[err]-C[err] cycl oal kyl), CH err]-COOH,

CH err]-CONH err], CH[err] CC]\IHCH[err]

CH err]-CON(CH err])[err], (CHerr])n-phe CH err

thienyl, @OH erdjand-R§r itogethex trmeariQhip- Gﬁ/zw lvla&(@ )z-anOblsz €Ha-CH3-,30

and in which phenyl, thig n each case can be

substituted uB toytvvo tlneshgy%dlﬁcg\#%éf%rr] (err]-Cerr])-alkyl,

H, O((Cerr]-derr])-alkyl; (Cerr]-derr])- aIkynyI

(derr]-derr]gral kenyl, C(O)OCHS, C( O OCH2CH3,
C(OM™H, C(ON C( O) NHCH3, C(ON(CH3)2, OC(O CH3; 35
R4 is (Yerr]-Cerr])-alkyl, ((err]-Cerr])-cycloal kyl,

(CH err]) @bpheYiyl , ( CH isra Hireet bond, -CHa- or -CH>-CH2-; t hi enyl
(CH2) n-pyridyl, (CH2)n- furyI wher e n can be =0 - 5

and in which phenyl t hi en% £I yridyl, furyl in each case can be
is CH2, CH(CH3), CH(Csz) CH(C3H7);

R1 and R1’ independently of one another are
30 H, F, Cl, Br, I, NO2, CN, COOH, COO(C1-Cg)-alkyl, CONH2,
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,
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
35 one hydrogen can be replaced by OH, OC(O)CH3, O-CH2-Ph,

NH2 or N(COOCHPh)p;
S-(C1-Cg)-alkyl, S-(CH2)n-phenyl, SO-(C1-Cg)-alkyl,

SO-(CH2)n-phenyl, SO02-(C1-Cg)-alkyl, SO2-(CH2)n-phenyl,



substituted up to tw tinmes by d, F, CN, CF[err],

(C[err] Clerr])-alkyl, OH O (Jerr]-(err])-alkyl;
is (Cerr]- C[err])alkyl (err]-Cerr])-cycloal kyl,
(€H[err])n phenyl, (CHerr])n- 5 4 t hi enyl (CH[err])n pyridyl,

CH f |, wh b h
o) Loy et et 5,958 s i herw rdcd " o

substituted up to two t bubstity doup thtW@NImQ}F[bUrF] Cl,(By, Q) Cﬁ3equ)2 aNcy ! |

oH, O
G ER - O ERA - & a?%k&c((cgt E %%093 3 ué[néﬁi
or - CH2- CH2- CH2- CH- grS@gN 1-Cg)-alky §0£)| (C1-Cg)-afkylle, NH2, NH-(G1cfeelect

bond, -CH2g or-CH2- CH2- | N( jﬁ 6)_a|ka,|)2 |ﬁ|.@j[l.@ lacyprﬁ@hWrbi’pheng one

CH H CH H

ang?[hg r Lr eer ), 8 (&Hg)?rp yl whese m gan e 3 E;qe

%H(C[CF”] : C[CF”] i - al Ikit;’ % - or 3-fu1;a | or 2- or 3-thlenyl where the
err err])-a

(Cerr]-Cerr])-al kyl, enyl Jh(e F nalph(a\ﬁ PQIQ?I, i}ﬁlé’l&rpﬂthgw\eﬂpgs in

(Cerr]-Clerr])-al kynyl eaéh (cakercdn bbesutistitutéd\one @ GHirmes |byCF[ €1y Br, |,

O, Srter TGt v~ Oer by BeCIG0] G ObR e chSif N CoRbL, o,

fluorine, or NH2, NH(CrQa)ealkMIdrN(g@anQ-ralhd)zr PO «d3.0 C@HH,

O CH O CH NH2 or N( COOCH2Ph) 2;
gcg C% er E ]er 23][ err])- EAFLH CBo- (81 (‘&_ﬁ-alk}ﬂ CON'F]'%’nyI ( :
SO (Cerr]-Cerr])-al ky|1 2,3-triazol-5-yl, where the triazsde (iogl ean bersylissituted in

SO[err]-(Cerr]-Cer r] ) tlﬁal Ifylz,_ o?@Lﬁ'dél'lﬁGr( g{—theéthip(g}r%gmyl 30

where n can be = 0 -

substitutd® up to two ttﬁﬂ'ﬂ,aszobﬁ etiazoleing £an hqq@stqtuteéﬂn the
OCF[err], O (Cerr]- C[Qrbiip’ﬂshidnby(r@[twlrdrb@nﬁ k1)-alkyl, NHerr];
SO[err]- NH[err] err]NH(Cferr] C[err]) aI kyl,

SO err] N[(C[err] Cerr])-alkyl][err], NH[err] NH-(Cerr]-Cerr])
al kyl ,  N((C[ erR2- ([ er r] Js- B} kG1-Oedalyl, Mﬂ(cbbcyt}loﬂm KqZthephenxdhéﬁiylt)n-
Dol 35, e R AR (oD SO Ranein L o
or 3-thi eR@I wher e t heC(O)-(CH2)n-thienyl, C(O)( ;pyrldyl pﬁéQ))‘I(CHi&prTM‘]I
2l ot o "1} @B 8 g - and in wich pheny, WGk A" be
furyl in each case can be 'substituted up to two times by Cl, F,
CN, CF3, (C1-C3)-alkyl, OH, O-(C1-Cg)-alkyl; C(O)-(C1-Cg)-
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-CONHa2,
CH2-CONHCH3, CH2-CON(CH3)2, (CH2)n-phenyl, (CH2)n-
thienyl, (CH2)n-pyridyl, (CH2)n-furyl, where n can be =0 -5
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; (C2-Cg)alkynyl, (C2-Cg)-alkenyl,
C(O)OCHa, C(O)OCH2CH3, C(O)OH, C(O)NH2, C(O)NHCH3,
C(O)N(CH3)2, OC(O)CHg3;
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



6 | | OH, CF3, N2, CN, OCF3, O (d-Cs)-alkyl, (Cl-Cs)-alkyl,
NH2, NH(O -C8)-al kyl, N((Cl-08)-alkyl)2, SC2-CH3, COCH,

COO(CI-CG) al kyl , CC]\IHZ 1,2,3-triazol-5-yi, where the
triazole ring can be substltutedln 5 5 the 1-, 2- or
3-position by nethyl or e F5G’-C t he
tetrazole ring can be su stltutea'p o Nflo times by Cl, FroNze 3' ( 3243 cygltlon
by methyl or benzyl; ﬂZ(C1-C6)'a|kMs (d-086)-al kyl, (C3- C&) cycl oaI kyl ,
C2-C8 al kenyl, C2- C8 10 al kynyl, (CH2)n-phenyl,

CH2) n-t hi enyl . (CH L dyl, i furyl |
GO G2y v phefpl . QO B Aoy {Co-Gebpyeieatiyh. (CH2)rbhdnyt, (CHa)n-
eyt t b omyt CHE)yP . L;FNEPXW%%@Z?MESSEZQEE” eagﬁbre[? panche =0-5

up to two times by O, f@n "\6@?‘3 r\e@y daienyl, pyridylofyry cll!‘ gase can be _
56)(%! k%l6 ;. gl(g)l(CIF- 06) smbbﬁiutec?uﬁ)to(ﬁﬂg ﬁﬁl)esdw:l e Q%a%NgCFs, (CRR&3)-alkyl, is
o alkyl), CHp. COO( C3- CQP'QBQF&J %}-%ﬁi& P~ COH, CHo-

CONH2, ~ CH2- CONHCHB, CH2- GON( CHB) 2, ( CH2) n- phenyl , 20

(CHZ)n thlﬁj]y (CH2) n- pyri dyl , (CHZ)n furyl where n can be =

0 - 5 and wRi ch henyl , thlenyl r|d furyI i n each case

can be substltBA@:D£B5t dogetber fmao €EH)2s.--€2-CH2-CH2-,

al kyl, OH, O (Cl-C6)-al kgl CZ C6) al kenyl ,

C( O OCH3, C(O OCH2CH3, CHC@%?%‘I-\IEIM%(%)OU CH3, 25

C(O N(CH3) 2, OC(O CHS; is (Cl1-C6)-al kyl,

(C3-C6) -cycl oabkyl (CH2) n- phenyl (CH2) n- t hi enyl

(CH2) n- pyrj (CHZ)n furyl, where n can be = 0 - 5 and

in which p P) thienyl, pyridyl, furyl in each case can be 30
substituted quto t wo tismslirb;zt Isdnd, FCHNor 6EH2-CH2-C3) - al kyl

OH, O (d-Co)-alkyl; R5 is (d- CG) al kyl, (C3-C6)-cycloal kyl,
(CH2) n- phenyl (CHZ) n- t hi eny (CHZ) n-pyridyl,

(CH2) n-furyl, Xhere n cisnCHe, EH{CH3} GH(C2Hs), CH(03H7) and in which phenyl ,

t hi enyl , pyridyl furyl |n each case can be substituted up

totw tines b CI, F, C CF3 gO C3) - al kyl OH,
O (d -Cs)-20 ky¥i;1 and R1’oﬁndependen ly of one another are

H, F, Cl, Br, I, NO2, CN, COOH, COO(C4-Cg)-alkyl, CONH2,
CONH(C1-Cg)-alkyl, CONI[(C1-Cg)-alkyll2, (C1-Cg)-alkyl,
(C2-Cg)-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)z;
S-(C1-Cg)-alkyl, S-(CH2)n-phenyl, SO-(C1-Ceg)-alkyl,
SO-(CH2)n-phenyl, SO2-(C1-Cg)-alkyl, SO2-(CH2)nr-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, NOg, CN,
OCF3, O-(C1-Cg)-alkyl, (C4-Cg)-alkyl, NH2; SO2-NH2,
SO2NH(C1-Cg)-alkyl, SO2N[(C1-Cg)-alkyll2, NH2, NH-(C1-Cg)-
alkyl, N((C1-Cg)-alkyl)2, NH(C1-C7)-acyl, phenyl, biphenyl,
35 O-(CHa2)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, |,



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

or - CH2- CH2- CH2- CH2- gr oup; 5 or D) Y Is a direct
bond, -CH2- or -CHz2-CH2-; i's CH(phenyI) where t he phenyl
radi cal can be substituted by 10 Brori,

Lo B e s e o
CONH( d - C6) - al kyl , CC]\IM’@ NHX tglieyl N(@q-@)-aékylm S0O2-CH3, COOH,

(C2-Co) - al kenyl (02 Co6 Y Codins 2! kyI O CH2- CF3,
O CH2- CF2- CF3, O (C4- cesmt:)@q é%‘gk' "m the al kyl radicals

one or nore, or all hydﬂcﬂ;;@-rﬁl(iaqohﬁayl ué\areriheé@ami? ringuean he, substituted in
one hydrogen can be reph,fbcqzﬂzbybrg_—bo% gﬁ?eth &:—ﬂié,leg 20

NH2 or N 2Ph) CHZ)n phenyl ,
SO (Cl- C6) - al kyl , tetrazol-5-yl, wherg tfm?)‘-fﬁzﬁ NG Cas@&% teeddnihe
S02- ( CH2) n- phenyl , 1- or 2-position byirsteyliorépzple = 0 - 6 and the phenyl
radi cal can be substituted up to two times by F, d, Br,
OH, CF3, N2, CN, 25 OCF3, O (d-c6)-alkyl, (d-Cs6)- al kyl,
NH2; SO2- NH2,R2 is (CrC@-ﬂk?Nl—l(@-O@@-pyelthdyl 9@20315( alkedy), - 82k98] 2,

e NGRSO akynyl, CHapRy 8 ?n SRR B A o 2
1- or 2-naphthyl, 2-, furyl, C(O)—(CHz)n-pl'(Bnybr h'lzi),\{-thlenyl oe(@)-(Cil2)my! or
2- or 3-thienyl, where ggﬁ‘ﬁ:ﬁ COK(CHIn-fury, wﬂQF‘é‘M'canbdé’h?ﬂyé’aanmm%lj\’

pyrldyl furanyl or thi case can
substituted one to 3 ti pbenyjytmgnyh pyedyl, furyl in each case can be @ybstiftged NO2,

m OOC(F:g) 0|(k Cl -CE%(%! ky Eg to(tido- ks BEI, .F, CN, CF3, (C1-C3)-alk{iHOH, O-(C1-
g 3—aﬁ(yr ée&) (C11Cp) QL%DQJ(Q()T(C@ %)-cmmlbylt he triazole

(-0 -cal ky CO\IHZ 35
ring can be substltuted in the I-, 2- or 3-position by

oyl Dol (orcapani R Y R RS,
benzyl ; Cs alkyl), CH2-COO(C3-Cg cycloalkyl), CHz-COOH CHo-
CONH2, CH2-CONHCH3, CH2-CON(CH3)2, (CH2)n-phenyl,
20 (CH2)p-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-(C41-Cg)-alkyl; (C2-Cg)-alkynyl, (C2-Cg)-alkenyl,
C(O)OCHg3, C(O)OCH2CH3, C(O)OH, C(O)NH2, C(O)NHCHg3,
25 - C(O)N(CHg)2, OC(O)CH3:

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

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

R5 is (C1-Cg)-alkyl, (C3-Cg)-cycloalkyl, (CH2)n-phenyl, (CH2)n-
thienyl, (CH2)n-pyridyl, (CH2)n-furyl, where n canbe =0 -5
35 and in which phenyl, thienyl, pyridyl, furyl in each case can be
substituted up to two times by CI, F, CN, CF3, (C¢-C3)-alkyl,
OH, O-(C1-Cg)-alkyl;
or



8 . R2 is H (d-0C6)-al kyl, (C3-C6)-cycloal kyl, (CH2)n-phenyl,

(CH2) n- thienyl, (CH2)n-pyridyl, (CH2)n-furyl,

C(O - (CH2) n- phenyl , C(O - (CH2)n-thi enyl,

O -(CR2)n-pyridyl, C(O-(CH)n-furyl, g where n can be =
- 5 and in which phenyl, thienyl, pyrldyl furyl in each

case can be substituted up to two tines ﬁl\l
(d - C3) - al kyl ,RéANARY clogathernform a -@(Hz-@élz-oé}Hz-C(CHs)z- -CH2-CH2-GHp
(O - (C3- C6) - cycl oal kyl or-cl;ﬂz-cmz-CHz-CHz-grbﬁpH (a-ce)alkyl, F, CN, N3,

O (d-0C6)-al kyl, CHz2-CcoQ d al kyl'), CH2- COO(C308
cycl oal kyl ), CH2- COOH, CH- CONH2 CH2- CONHCHS,

CH2- CON( CHB) 2, o CH2) n- phenyl , (CHZ) n-t hi enyl ,

(CH2) n-pyridyl,., (CH2)n-furyl, where n can be = 0 - 5 and
in which pheny?) thienyl, pyridyl, furyl in each case 15 can

be substituted up to two tinmes by d, F, CN, CF3, (Cl-C3)-

alkyl, OH O CG al kyl - nyl - al kenyl ,

C(ogl OCH3, C(o§ ) W@?@?Nﬁéﬁgéﬁ?ﬂgﬁ@) Y

C(O) N( CH3) 2, OC(O) CHB IS(L‘H(phenyl) where the( phergd yadicaltan be substituted by
(C3-C6) -cyg oal kyl , (CHZRne %0 % (CH2) n- t hi enyl

(CH2) n- pyridyl, (CHZ)n fur €re n.can be =0 - 5 and
i n whi ch phenyl, thienyl© éySQﬁ 02 pUNgIR63 n each case can be

substituted up to two tines by d, F, CN, CFS (A -C3)-al kyl,

H O (d-Co6 | kyl al kyl ,

( C3- CG§ cycl 2) )ﬂ¥‘d %éﬂﬂqﬁ‘{%@ﬁ?w °f@PE)a|’i'° her are) y t hi enyl ,
(CH\%)qn Eyri dyl, I (Clr—]I_Z) n- }I—urE/ICI \dBrelleNmchﬂN,bGOOIG CCK)(C1-CG)-aIkyI CONH2,and
in ic nyl, thien [ n

substi t ut Qg’eu% to two %/98@%199 '@6)' Iy C&@R&héééyﬁgq kyl(c1386) alkyl,

OH, O (CA-Co)-alkyl; (C2-Gg)-alkenyl, R@zaﬁd) -Blkynylg ©-(@1-Cadalicyd, Ot CGPs,,

égHz'_C( 0';36) 2=, - m?éugmﬁ'? Glg O- «(Ca-Ce)-alkdl, it e ChikyCrdicas O uP:

one or more, or aIl hydrogen(s) can be replaced by fluorine, or
one hydrogen can be replaced by OH, OC(O)CH3, O-CH2-Ph,
20 NH2 or N(COOCH2Ph)2;
S-(C1-Cg)-alkyl, S-(CH2)n-phenyl, S0O-(C1-Cg)-alkyi,
SO-(CH2)n-phenyl, SO2-(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,
25 OCF3, 0O-(C1-Cg)alkyl, (C1-Cg)-alkyl, NH2z; 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, biphenyi,
O-(CH2)n-phenyl, where n can be = 0 - 6, 1- or 2-naphthyi, 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, O-(C1-Cg)-alkyl, (C1-Cg)-alkyl,
NH2, NH(C1-Cg)-alkyl, N((C1-Cg)-alkyl)2, COOH, COO-
(C1-Cg)-alkyl, CONHg2;
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;



9 E) Y Is a direct bond, -CH2- or -CH2-CH2-; 5 X

is CH2, CH(CH3), CH(C2H5), CH(C3H7); RI is H F d, Br, I,
CH3, CF3, O (CP-C3)al kyl; R isH F d, Br, I, NO2; 10 R2
i sH; R3 is H (d-C3)-alkyl8 R4 i's phenyl,
where the phenyl radical can be substituted up to 15 two tines
by F, d, Br, I, (d-C6)-alkyl, (C3-C6)-cycloal ky

O (Cl-C3) - al kyR2 CF3, OBFH, (Cr-Ge-akdn 3-Ceh3@/ploalkyl (CH2)n-phenyl, (CH2)n-

LT A KL e Ny, oMbl

where the phenyl
oy Foa Bl (e cap(@I)KQHz),(-tmem; cc;@bafmg)n-pyndyl C(O){CH)n-furyl,

O (C1-C3 | k | CF3, |
CO(O( C1- c%s) Sl kyl . oo ?- Lyal obgﬁhky 5 gfftin which phenyl, (Hpieny pyridyl,
physi ol ogi cal I y t ol er abferyse each\pase,R9R e Bhstituted up tecdwadtimes by Cl, F,

nes

derivatives. Pref @N e¢p§or(qum§§sa|R§| M, f@-'(GHﬂ(%)laIWIG C(m)s(e;1|.®gyxh| ch
A) 30 Y

034( CH3), CH(C2H5), CH( Icg y dé@sfca'&ﬁ)-cyc'%ﬁy'u s CN, COOH,

co( A -Co) - al kyl, CO\IHZ CO\IH(CI C6) - al kyl ,

(CCCJIZ\I (Cg) al %9\/ yﬁg' ]OZCHZ &56)(%?%@%@ 6‘?3( ﬁqéé Ce)-alkyl, CH2-COO(C1-

al kyl, where in the al k{@ds raikkl);aCHzeﬁ@Q(CyaﬁgecycloalkyI) CH2-COOH, CHo-
hydr ogen(s) can be repl TGENHEY CHYLORRICIY, TIS-BONRSISSLCAEH ) -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
15 can be substituted up to two times by Cl, F, CN, CF3, (C1-C3)-
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)NHCH3,
C(O)N(CH3)2, OC(O)CHg;

20 R4 is (C4-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
substituted up to two times by CI, F, CN, CF3, (C1-C3)-alkyl,
OH, O-(C1-Cg)-alkyl;

25

R5 is (C1-Ce)-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
substituted up to two times by ClI, F, CN, CF3, (C1-C3)-alkyl,

30 OH, O-(C1-Cg)-alkyt;

or
R4 and R5 together form a -CH2-CH2-, -CH2-C(CH3)2-, -CH2-CH2-CH2-,
or -CH2-CH2-CH2-CH2- group;
35
R6 is SO2-(CgH4-4-CH3)

or



10 be replaced by OH, OC(O CH3, O CH2-Ph, NH2 or

N( COOCH2Ph) 2; S-(C1-Co) - al kyl, S- (CH2) n- phenyl

SO (C1- C6) - al kyl , SO (CH2) n- phenyl , where the phenyl

radi cal can be 5 substitute® up to two tinmes by F, d, Br,
OH, CF3, NO2, CN, OCF3, O (g -06)-al kyl, (C1-0C8)-alkyl;
NH (C - C6) - al kyl, N((C -C6)-al kyl)2, NH(CO -C7)-acyl,
phenyl , O(CHZEh phenyl , where n can be = 0-6, 1- or

2- napht hyl , 2- - or 4- _ " - or 3-furanyl or 2- or
3-thi enyl , “wheYe the phelﬁy di ‘%t;?"égy “CHgg or -CHz-CHz= &0 hthyl . pyri dyl .
furanyl or thienyl rings in each case can be substltuted

St o el ol aon
a
N((Cl - C8) - al k%‘i‘z (‘%‘15’9‘) Ca)-alkyt

1,2,3-triazol-5-yl, where the trlazole ring can be substltuted in 15
the 1-, 2- or -position Pyrng(kﬁ enzyl;
tetrazol -5-yl, ere theé te 'r| ’can be substituted in the

1- or 2-position by nethyl or benzyl; R isH F d, Br, I,
CH3, CF3, (% C3) - al ky%.soz- NH2, 20 S2NH( d - C6) - al kyl ,
SO2N (Cl - Eyl]z or ; R2 is H (G-0C6)-alkyl,

(CH2) n- phenyl, (CH2)n-thienyl, (CH2)n- pyridyl,

(O - (CH2) n-phrayl,  CiH; (GHO)-Ikneny!
C(O-(CH2) n-pyridyl, Wneregcan IW 0 - 3 and in which 25
phenyl, thienyl, pyridyl, furyl in each case can be substituted

l(ngt (():6 ; V\gl ti nergby O R3'i_s pﬁh‘nyﬁ%eré%e% | ¥adicalCtan Gbe substltuted uto
CHe- oo i 185 30 tW° t'mesa"!kﬁ » ChcBb. g{ﬁ‘cﬁﬁ%ﬁ '%c ‘Béc)’ L ooH,

(C'ai_z )CS_\IHZ O)-aINHCHEF3,CHOCE)( CI-E}‘ZHz(W pme
and in which C(SB 61%%%@@?@#&)%#%@ #cjﬁlﬂ%’ case can be
substituted up to two tinmes by d, F, CN, CF3,

Cl-C3 | kyl o (C
ECZ CG% ZI kg nylﬁg}' ( &gg)anylg'ﬁnlhere the phenyl r@fl ib&f@ é%cgu@@%dk ytb
C(O NH2, 200(0) N( CHB) 2 two times by F, Cl, Bochdf Y-alkyl, (C3-Cg)-cycioalkyl,

O-(C1-Ca)-alkyl, CF3, OCF3, O-CHz-phenyl, COOH,

COO(C1-Cg)-alky!, COO(C3-Cg)-cycloalkyl, CONHz2;

and their physiologically tolerable salts and physwloglcally functional
25 derivatives.

Preferred compounds of the formula | are those in which

A)
30
Y is a direct bond, -CH2;
X is CH2, CH(CHa3), CH(C2Hs), CH(C3H7);
35 R1 is CN, COOH, COO(C1-Cg)-alkyl, CONH2, CONH(C1-Cg)-

alkyl, CON[(C1-Cg)-alkyll2, (C2-Cg)-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



R4 Is (CA-0C6)-al kyl, (C3-C6)-cycloal kyl, (CH2)n-phenyl, (CH2)n-
thienyl, (CH2)fn-pyridyl, where n can be = 0 - 3 and in which
phenyl, thienyl, pyridyl in each case can be substituted up to
two tines by O, F, CN, CF3 (P1- V\B) alkytip0 OH, O (C-C6)- 5

al kyl ; R5 ( Chigyy enyl ,
(CH2) n- th| Sla Z)Gr)]Hb;:ﬁ@)%ere n arp( be —EOICH-}t
and in which N(COOC thienyl, pyridyl in each case can be

substituted up to 10
(Q-C3)-alkyl, OH O (a> };
R5 together forma - CHZS@'I'i

Ce)-alkylt""o tg r(@ﬁzﬁ’#g&n i %@-Cﬁ)-alk% L.
Hz),epﬂenxlg-mh_ereortheq_gbm ragical can be

CH2- groupig subsfitted u tEf two times by F, TIdBF, egH NOQHEN 20
X CH2, CH

i ndependent :; of one fam €3 é’e(cf&s)'a'kw (C)1'C6)‘?]IKYIF da 1 -Cg)-aliyl,
COCH, d-Gc6 | kyl , -C=)- L

oYy Gcog(G) ! kgll ]a2 y 3 )_s)*l%'@wl)z, NH(C1-C7)-acfOphéRy; C(gﬂ‘*%)?" phenyl

(C2- C8) - al kynyl | O(quHQVG[%F?T¥’BaTIQy16 10061220%@@*“"(2 381 a%pyrich, 2-
O CH2- CF2- CF3, 0|(|C4hcg)ora$#mbnyw\/0¢r26- on S—Pﬁew(;kwhe:criadheabhenyl biphenyl,
one or norg, or a y ca repl a uQrine

one hydrog? can be replnéﬁgﬂ"@ypﬂqp C@( ﬁﬁﬁﬁ ngech Ciise can be
NH2 or N( COOCH2Ph) 2; substituted one to Stlmesbxsf zﬁlkw. OH, CB3( GBN) G &mny! ,

SO- (CO- C8) - al kyl , O-(Cr-Ce)-aliopi o> (EFRaIMRRTY| NHIN®T RS -BaFaMY, .

radi cal can be stl i mes

1
o O3, N02, ON N((C1-CaalkyIoRO0N. CORER 1kt CONHz:
(Cl-C6)-al kyl; 302 N"I'\%; TZ?!B:? -yl, where the%ﬁﬁé@mgc?ﬁn Yk ¥libstituted in

SO2N[ (d - 1&) al kyl |
N( (G - C6) - ¥ kyl ) 2, NH( C|th@1).-%cqr| -pasitian by raethyl-pn benzyl;

phe_“é' i vxgere nBC?n be Fe@azol-@-yllwh@’re 'l?nélféthi%é nnécﬁn%eh §0b|§trtuted in the
Py cy - o uranyly. or2-posﬂr|on by meetmjlllérbenesz the pheny

R1 is H, F, Cl, Br, I, CH3, CF3, O-(Cq1-C3)alkyl, SO2-NHo,
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)p-
pyridyl, C(O)-(CH2)n-phenyl, C(O)-(CHa2)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-Ce)-alkyl;

R3 is H, (C1-Cg)-alkyl, F, CN, O-(C4-Cg)-alkyl, CH2-COO(C1-Csg
30 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, 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)-
35 alkyl; (C2-Cg)-alkynyl, (C2-Cg)-alkenyl, C(O)OCHg3,
C(O)OCH2CHg3, C(O)OH, C(O)NHz2, C(O)N(CHa3)2,
OC(O)CHg;



12 napht hyl , pyridyl, furanyl or thienyl rings in each

case can be substituted one to 3 tines by F. d, 1, OH,
CF3, CN, QOCF3, 0- (d -Coeyal kyl, (d-C6)-al kyl, NH2,
NH( C - C6) - al kyl, N((Cl -C8) - 11 alkyl)2, COCH,

(o avol o 1) ng B’ be subs(GREaklky. (Ca-Col-dydiodid, ERrpneng. (CHE)-"°

3-position by nethyl or thienyly (CH2)n-pyridyl, where n carebeaz d - 3 ghd intwhisht he

T G Sar S  By naahenc o i ETE

(CH2) n-t hi enyl, (CH2) n- two times by Cl, F, CNyy&Faiy(C -Cs)-a@(yb)Oé-l::lQ)(ﬁhpGehyl

C(O-(CH2) %-thi enyl , alkyl; C(O-(CH2)n-pyridyl, where n can be =
0 - 3 and i'n which ’ phenyl, thienyl, pyridyl, furyl in each
case can be substituted up to two tines by d, F, CN, CF3,

Eg}l % a: Ey: RSHF O(Clis (tﬁ- )-alkl cs-ce,)- |oa|k§g cré% n-phef§l, (CHa)i-S
a CN,
al kyl ), CHZyCOO(CB Cy ¢ PBléh l"jzn'aﬁ Séddh ere-mp= 3 and in which

CH2- CONHCH3,  CH2- CON( CHphanyl( thighyt; pyadylin édéitase 2@n be substltuted up to

eyt ST a2 e L oGRS OMAR B 0o

two times by O, F, CN afigB, (O -C3)-alkyl, OH, O (Cl-C6)-

al kyl:  (C2- 063r al kynyl, (C2-08)-al kenyl,  C(0O) OCH3,

(O acH2CHB, 'O OH, OO NH2, C(O) NHCH3, 25

C(O N(CH3) 2, OC(O CHS; R4 is (Cl1-C6)-al kyl, (C3-C6)-cycloal kyl,
(CH2) n- phenyl Rﬁgﬁa)F?S fogether form a -CHQJGHQ}"-CHW(EPBWV b?iyJGHéﬂm{f n
can be = 0 - 3 and in thirenyl, pyri1dyl

each case 1®n be substlﬁﬂkcgrgﬁp:to 30 two tines by d, F CN,
CF3, (Cl-CQ3)-alkyl, OH O (d-0Co)- al kyl ; R5

is (Cl-C6)-al kyl, (C3-C6)-cycloal kyl, (CH2)n-phenyl, (CH2)n-
thienyl, (CH2)¥-pyridyl, where n can be = 0 - 3 and in which 35
phenyl , thi enyB) pyr| dyI I n each case can be substituted up to

t}NE |t| mes by Q. F. ON;sdiredtBondilopbky! . OH O (Cl- G6) -
al ky
20

X is CH2, CH(CH3), CH(C2Hs), CH(C3H7),

R1 and R1’ independently of one another are

H, F, Cl, Br, I, CN, COOH, COO(C1-Cg)-alkyl, CONH2,

25 CONH(C1-Cg)-alkyl, = CONI[(C1-Cg)-alkyll2, (C1-Cg)-alkyl,
(C2-Cg)-alkenyl, (C2-Cg)-alkynyl, O-(C1-Cg)-alkyl, 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, OC(O)CH3, O-CH2-Ph,

30 NH2 or N(COOCH2Ph)2; '
S-(C1-Cg)-alkyl, S-(CH2)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,
OCFj3, 0-(C1-Cg)-alkyl, (C1-Ceg)-alkyl; SO2-NH3,

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)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,



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

- CH2- CH2- CH2- group; 5 or 0 Y is a
di rect bond, or -CH2-; X is CH2, CH(CH3), CH(C2Hb5),
CH(C3H7); 10 R1 and RI' independentl|42of one another are

H F, d, B : D .
CONH( CI - C5) ;| kyl | cn(\ljoﬁméjgh@?pﬁnﬂ?f3 )fgnaJA( elitl%)ﬁ“ rings in each case can be
(C2-C6) - al kenyl, (C2- ce;ubstkyteﬂqne)tq&nnw)bsaFkQI.,l k-BFgr €N,18CF3, O-

O CH2- CF2- CF3, 0(0406 e -Cg)-
one or nore, or all hyd 1CES)r1 étceaé< (?ﬂgéﬁjr?gyl N(C1-Ce)

&utza hydrN(()gen czzighiatza repa%’Bﬂ Qh’-l COQ- (5)-‘ .
or
by 12:3-triazol-5-yl, %’% 2%%@&%\@ cﬁb@@@sﬁtﬁ@ﬁ !

S02- (CP- C6) - al kyl, ere n can
6 and the phenyl the 1-, 2- or 3-pegitien Yé'%ﬁf lb‘eorstlﬂf%’ tuted up to two

toi ETECISD 18% ) F, I E i BE o Oc'|:6tetrazol 5-yl, where the fefrazoldFing eBh mstltuted in the
- - a , -

SO2NH( CI - C8) - A kyl | E’bé R%}t'%ﬁwmeéhy'm%nzy'ce)
al kyl, N((C1-C6) - aI kyI ) 2, NH(O C7) acyl, phenyl, O (CH2)n- 25

h |, b - 2- t - - 4
byt ayi "398 o ARRC L any® 81 Sensenty é@ﬁ?n-@éé%@t%%@n%hﬁ@'- (CH)r-
napht hyl, pyridyl, fur apyl‘ldyir t hi enﬁ(@)—“{j'éz)hfpmh ca Q)e&l'ﬂnén-thienyl
o0 0) alkyl, (0 - CEFONRE Pl wildre, ¥ o bp, 11823 and in which
N((d -C6)-al kyl) 2, c:oc]-| ey, Qmenyhs})yadklylfurybm\jagch case can be substituted

1,2, 3- trl azol -5-yl, wheyg tthotrméMyecrlFlgcnalthtse (eytes)dIkyie OH,"O-(C1-

the 1-, 2- or 3-positio or benzyl;
tetrazol E]5yl wher e thgf’s}@m zoIe ring can be substltut ed in the

1- or 2-position by nethyl or benzyl; 35 is (CP-C6)-al kyl,
C2- C8 al kenyl -C8 al

@5 e o2 Ol SRITEIRONS o0k, e COOG1 o
(CH2) n-thi enyl, C(O) - ( Calikyh); ByH2-CDO(Caes eycloalkyl)hE€Hz-000, CH2-CONH2,
CH2-CONHCH3, CH2-CON(CHa3)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 CI, F, CN, CF3, (C4-C3)-alkyl, OH, O-(C1-Cg)-
alkyl; (C2-Cg)-alkynyil, (C2-Cg)-alkenyl, C(O)OCHgs,
C(O)OCH2CHs3, C(O)OH, C(O)NH2, C(O)NHCH3,
25 C(O)N(CHg3)2, OC(O)CHgs;

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, (C4-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, (C1-C3)-alkyl, OH, O-(C1-Cg)-
alkyl;



14 and in which phenyl, thienyl, pyridyl, furyl in each

case can be substituted up to two tinmes by d, F, CN, CF3,
(d-C3)-al kyl, H, O (CO 06)-al kyl ; 5 R3 S
H; (CI-CG) aI kyl, F, CN, O (Q -06)al kyl, 13- COQ( C1-C6

al kyl), C3- C8 cycl oal kyl'), CH2- COCH, CHZ CONH2,

CH2- CO\IHCHS - CON( CH3) 2, (CHZ)n phenyl ,
thienyl, (CH2)R4 gpdi |togﬂtla$re PMead HeHz-GHa-, 3Cé-lmC|(<ﬁHm -cAr -CH2-CHa-

phenyl, thienyl, pyrldybcgﬁ?,gc@ case can be substituted up to 10
two times by a. F ON 1-C3)-al kyl, OH O (d-08)-

al kyl; (C2-C6)-al kynyl, (C2-C6)-al kenyl, C( O OCHs3,

C(O)OCHZCHg d;(O)C]—I C(O)NH2 C(O N(CH3) 2,

OC( O CH3; is (Cl-C6)-al kyl, (C3-C6)-cycl oal kyl,

(CH2) n- phenyl , C CHZ) n- 15 th| enyl, (CH2)n-pyridyl, where n
can be = 0 - Wand I n wisiadirect bond, or -CH»>-; phenyl, thienyl, pyridyl in
each case can be substituted up to two tines by d, F, CN,
CF3, (P1-C3)-alkyl, OH O (d-0Cs)- alkyl; 20 R5

is (C-C6)-al kgl, (C3- GS)GHN,@H@HS),,CH(OﬁﬁsﬁrGhléﬁsHﬂ;(CHZ) n-

t hi enyl QSHZ)n pyrldyl where n can be 0 - 3 and in which
phenyl , threnyl, pyr|dyl i n each case can be substituted up to
two tines by dR1 and RN independenthyef oa¢ appthenare O- ( C1- C6) -

alkyl; 25 or R4’ pIFRCE 08! Ne1CHO0DOH CE0O(E1-Co1ARCISORH, o
- CH2- CHe- CHp 30

a direct bond, or -CH2- CONH(C‘KCQS)'aLi(VI QQNKQQTFI"&Q %X']Z'V\he(fcé -Cokalsieny| o
radi cal can be substit ut@stdyy-ahenyl (C2-Ce)-alkynyl, B-(C] -Cgl-afiy, O- CH%-CF3,

0. S SQ goz or N-RS; OCHz-&:z-ad}-d ,%(049856)0 aeIRdl whéf'e in the alﬁylora tal' ©

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;
S-(C1-Cg)-alkyl, S-(CH2)n-phenyi, SO2-(C1-Cg)-alkyl,
20 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; SO2-
NH2, 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)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 thienyl rings in each case can be
substituted one to 3 times by F, Cl, I, OH, CF3, CN, OCFj3,
O-(C1-Cg)-alkyl, (C1-Cg)alkyl, NHz, NH(C1-Cg)-alkyl,

30 N((C1-Ce)-alkyl)2, COOH, COO0O-(C41-Cg)-alkyl, CONHo; '
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)h-phenyl,

(CH2)n-thienyl, (CH2)n-pyridyl, C(O)-(CH2)p-phenyl, C(O)-
(CH2)p-thienyl, C(O)-(CH2)n-pyridyl, where n can be = 0 - 3



15 H F d, Br, I, CN, COOH COQ(CP-Co)-al kyl, CONH2,
CONH( Cl - CB) -al kyl, CON[ (Cl1-Cg)-al kyl]12, (C1-CW-alkyl,

(C2-C6) - al kenyl, (C2-C6)-al kynyl, O (Cl-C6)-al kyl, O CH2-CF3,

O- CH2- CF2- CF3, O(C4 .C6) - al kyl, where in e al kyI radi cal s

one hydrogen can be PZ%@@@M@%&%@@%@ S Uit ¥ bden 5o can o

NH2 or N( COOCH2Ph) 2; substituted up to twg-tiaes @g)ChmGy(DN CF3, (CsGa)-alkday| ,
S02- (C1- C6) - al kyl, {Ca 2- (CH2) n- phenyl, where n can be = 0 -
6 and the phenyl 10 OH, 0-(C1-Ce); "§gcal can be substltut ed up to two
tinmes by F, d, Br, OH CF3NOZCNOCF3

O (CP- C5) ky'Fﬁ((CP‘ C6) sall-lk(dt1-cs)-alkyl F, CN, o-(c?'@?s M:b@(c?fc@l kyl',

SN[ (d 112
N((CI[(CG) al kyl ))2/ ]NH( cﬂkmgcﬁesﬁo%ﬁeﬁa cycloalky 2-08091 CH2-CONHg,

O (CH2 h |, wh ] ] 1 ’
O (Crz)n- phenyl . wher e GHRADONHCHS, -Chz demcrréwarec;?m phény, 1fSHoln

, - thi
phenyl, naphthyl, pyrid 'e"WU%ﬂ& erldtyﬂ,\@l;@re EEQ%Eb?rT acﬁ %én which
%%23b6051(1b5t lC%;Jt :?kgne plg?@cgtﬂmfy 1Ppyridyl Gh edlch édde éﬁgbe%bstltuted up to
N( (G - O6) 1q; kyl )2, cooﬂi‘”‘téﬁl%scﬁ g‘) % éw@iﬂc@%ébaikyy OH, 0-(C1-Ce)-
éth itrl2 f;lzglr g i;losi \t/vrgalkyl; he ((Bz-%c)-@kynyhg c{C2HBg)salkenylf ut eG(OYOCHS3,
t et razbl -5-yl, where t hé@i?%gﬁﬁg ri %@Qﬁbe %{%&\{H% ‘ut ed Crgom(aCH?’)Z’
1- or 2-position by met @[D(Q)CHaenzyl 25 R2 is H (CP-C6)-alkyl,
(CH2) n- phenyl pf CH2) n-t 1 89)” ){L)mr(Cﬁ (Ee)-cycloalkyl (CH2)RPhEAY!, * (CH2)n-

C(O-(CH2)n- phenyl
o( O - (CH238- pyri dyl , &Mz)lnaowdw.-wlser@na gan bei= @ - 3 and in which

ipto Lvo ti mes by G "ytzheﬁam e Wygg %%c&%h&eg@*ggtéawmed up to

O (CP- CB) - al kyl ; fup times by Gls CIEF@)(-Q;HI' }-alkyl, @K, O-(C1-Ce)-
O (CL- C6) - al kyl , CH2- COggeL- C6 al kyl ), CHe- COO( C3- C8
cycl oal kyl ), CH2- COOH, CHZ- CONH2, CH2- CONHCH3,
CH2- CON( CHB) 2, (CH2) n-phenyl, (CH2)n- 35 thi enyl

( rC]:HZ) In pyEOdyIRl’S wher ednisc@ﬂ&s)-'allqll,- (B3eg)-cyclodikylh (CH2)h-phenyl, (CH2)n-
enyl, thienyl, pyridy}.in,e C : S I uted u : :
B e oo | Rl AR AESH B bY'£8 B 4 in which
al kyl;  (C2-C8) - al kynyl pherfyt2this)yl.apyridy lin each(c@seCean be substituted up to

two times by Cl, F, CN, CF3, (C1-C3)-alkyl, OH, O-(C4-Cg)-

alkyl;
25 or

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

CHa- 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, Cl or Br,
0O, S, SO, SO3 or N-R6;

R1 and R1’ independently of one another are
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C(O) N(CH3) 2, OC(O) CH3;
(C3-Co6) -cycl oal kyl ,

(CH2) n- pyri dyl,
phenyl, thienyl,
two tinmes by d,
al kyl; 10 R5

(CH2) n- phenyl ,
can be =0 - 3 and in

(CH2) n-

C(O OCH2CH3, C(OOH,  C(ONH2,  C(O) NHCH3,
R4

Is (Cl-C6)-al kyl,

(CH2) n- phenyl, (CH2)n- 5 t hi enyl ,
where n can be = 0 - 3 anggin which

DY HerB, SGRIBETS SR COGM TobiE itk conty

CONH(C4-Cghrligil ky| CQNRCe)s)ealicylizal ky(iG1-Ce)-alkyl,

wfporakens, C2CH R, SR BIGL BgHigTs

1% n

each case can be substi Q:Cety-Gp2¢GF3, O-(C4-Cg)-alkyl, whareadint theealkply radicals,

CF3, (Cl

-al kyl ,

R4 and RS oget her for ’moge(ogl—ras@—{?r all %ﬂ?ﬁ%ﬁbfﬁn be%Bg&gda fluorine’'or

CH2- group;
Y

20
is a direct
CH(C2H5), CH( C3H7);

O (d-C3)-al kyl;

35 R3

t he phenyl radi cal

S Hs(j
can be Subs

R6 one hydrogersca be(replased iy @H, OC(O)Ghiz, @<CH2+Eh,

mp%er ﬂ(co@t'?HzPh)zH FX is CH2, CH(CH3),

c .. CH3, CF3,
ﬁr(C1-C6)-alkyl.s H, SF(CHz)n-n!aenyl SO2-(83-Ce)-alkyl, i sH;
where n €¥n be = 0 - 6 %nﬁhm@%heﬁwer e

two_tl nes

F, d, Br,10, (a-ce)-afdd ?@L%%@Ftsgumﬁo two times by F, Cl, Br, OH,

15

20

25

30

35

R2

R3

CF3, NO2, CN, OCF3, O-(C1-Cg)alkyl, (C4-Cg)-alkyl;
SO2-NH2, SO2NH(C1-Cg)-alkyl, SO2N[(C1-Cg)-alkyllo, NH2,
NH-(C4-Cg)-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 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-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 benzyl;

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

up to two times by Cl, F, CN, CF3, (C4-C3)-alkyl, OH,
O-(C1-Cg)-alkyl; '

is H, (C1-Cg)-alkyl, F, CN, O-(C4-Cg)-alkyl, CH2-COO(C1-Cs
alkyl), CH2-COO(C3-Cg cycloalkyl), CH2-COOH, CH2-CONHa,
CH2-CONHCH3, 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-Cg)-
alkyt; (C2-Ceg)-alkynyl, (C2-Cg)-alkenyl, C(O)OCHg,



17 O (C -C3)-al kyl, CF3, OCF3, O CH2-phenyl, COOH,

CO( C1- C6) - al kyl, CONHZ; R5 i s phenyl, where the phenyl

radi cal can be substituted up to 5 two tines by F, d, Br, I,
(A -C6)-al kyl, (C3-C6)-cycloal kyl, O (CP-C3) -al kyl, CF3,
OCF3, O CH2-phenyl, éﬁ(x | kyl,

and their physiol ogi cal R}O)QPJ%%H% sal Féoh phy?@%@?bal I m&‘tl bhal 10
derivati ves. Partﬁ(G)N(CBlﬁa)zr &&(0)Hz; ompounds of the formula | are

t hose in which A) 15 is a di rect bond X

is CH2, CH(CH3), CH(C2H5) C3H7) ; R1
COO( C1- C6) - al kig#, CONH2js (@@rée)@km)écs-cs)-cycloalkyl (CHz)armjﬂr]yh (CH2)n-
(C2-Co)-allgyl;  (C2- %)Eﬁé@g‘? &.5— wﬁmﬁé’eWbanbe-O 3 and in which

O CH2- CF3, O-CHZ CF2- CF rei1n
al kyl radicals one or mh@nylouthlgn Wldﬂg'én?%qh ease iganrhgsybstifuted up to

by fluorine, or one hyd'tW@Qﬂnéé”b elrlepwe@ng(aicﬁ-%lkyl OH O(C1- 6)-

OC(O CH3, O CH2-Ph, NH2 S- (C1-C6) - al kyl ,
S- (CH2) n- phenyl SO -CG) al kyI SO(CHZ) n- phenyl ,
where the phenyl rad| cal can be Ssubstituted up to two

0 (C1- Ob) 1 KR8 ( 1 05)% A5 PoTalkiy (Ga-Celprlpglpyl, GHiiphenyl, (CHz)r

N((C -C6)-al kyl )2, NH( Cthiemyl; £€Ciro)n-pyridyl) wh@e{ Gl—t?ambpherwl- 3 and in which

uhere, . can be =0 - O ohandh feRE By n%aatFondd cApild bt up o
pyridyl, furanyl or thi &ugltimesdy Ch EabiN,caEa tGnrGa-aliohsOH,@d£1-Cs)-

one to 2 times by F, d , CF3, CN, OCF3, O (C-C6)- 35

al kyl, (CP-C®6) - al kyI ,, COO- (CP-C6) -al kyl, CONH2;

1,2, 3- tr|é§0I-5 yl, Wnere the triazole ring can be substituted in
the 1-, 2- or @rposmion by net hyl or benzyl;

R4 and R5 together form a -CH2-CHaz-, -CH2-C(CHg3)2- or -CH2-CH2-

CHa- group;
20
R6 is SO2-(CgHyg-4-CH3)
or
25 E)
Y is a direct bond or -CH2-;
X is CHz, CH(CHg), CH(C2Hs), CH(C3H?7);
30 Rt is H, F, Cl, Br, I, CH3z, CF3, O-(C1-C3)-alkyl;
R1 isH, F, Cl, Br, |;
R2 is H;
35
R3 is H, (C4-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,



18 : tetrazol -5-yl, where the tetrazole ring can be

substituted in the 1- or 2-position by nethyl or benzyl;
R isH F d, CH3 CF3, O(dA-C3)-alkyl, S02-NH2, 5

SO2NH( C1- C6) - al kyl , SozN[(CI CG) al kyI 12 ¢ R; R2 is H,
(d-Co)-al kyl, (CHZ)n- yr| _

A O - (CH2) n- phenyl, C?%i:;‘ ca %Hzph&nyl, COOH,

- 3 and in which phenyl CQQ(GﬁQB ybzﬁ;(BNste can be 10

substituted up to two tinmes by d, F, CN, CF3 (C1-C3) - al kyl,

O (C1-C6) al kyl ; O-(d-Cg)-alk is H (Cl1-C6)-alkyl,
F, (CN, o)(c| y@ Ciu Lyl( )mm%gr@@he phenyl radical can bgj aqbgtltuted)up toy
CH2- COX( C35C8 cycl oal kytv)o fﬁk@sm %-@E)—alkyl (C3-Cg)-cycloalkyl,

CH2- CONHCH3, CH2- CON( 2 hep
pyridyl, where n can bg_@'(zc%ﬂ &Cgaﬁgyh %3’“ C nyIO‘WZ'IPBWYﬁ n COOH,
each case can be substlgqj(gtf.lgs).g[ wcc(t)N?%Z by d,

CF3, (G -C3)-alkyl yl C6) - al kynyl
C( O) OCH3, C( O) OCH2CHs3, C(O)O—I C(O NH2, 20
C(O N(CH) 2, @HdOtkER; ph swlogBﬁIIY tolerablé ssditsi -ard) phlykidlogically functional
(P3-C6) - C}[ﬁl OadeEKt' bé gn pheny (CH2) n- pyridyl, where
n can be =70 - H $:n whi ch phenyl pyridyl in each case
can be substituted up to two tines by a, F, CN 25 CF3,
(Cl1l- C3) - al kyl : I
(C3. G5} - oyc] Oaﬁ’%hﬁ% h@? Héﬁeny po%raipt?f the formula'l Siré thodin \ﬁbl@i Kyl where
n can be = 0 - 3 and in which phenyl, pyridyl in each case
can be substltA)t ed up to two tines by a, F, CN 30 CF3,
(C1-3) - al Ey O (d-Co)-al kyl; or R4 and R5 together forma
- CH2- CH2- CH2- C(CH3) 2- or -CHZ CH2- CH2- group; 35
or B) Y Y is a directbahid;ect bond, - CH2-;
X is CH2, CH(CH3), CH(C2Hs), CH(C3H7);
20 R1 is CN, COOH, COO(C1-Cg)-alkyl, CONH2, CON[(C4-Cg)-

alkyl]l2, (C2-Cg)-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 be replaced by OH,

25 OC(O)CH3, O-CH2-Ph, NH2 or N(COOCH2Ph)z;
S-(C1-Cg)-alkyl, S-(CH2)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-Cs)-alkyl, (C1-Cg)-alkyl; NH-(C1-Cg)-alkyl,

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



19 X is CH2, CH(CH3), CH(C2H5), CH(C3H7); RL and RV

i ndependently of one another are 5 H F, d, Br, I, CN,
COOH, COQ(d -CB) -al kyl, CONH2, CON[ (d -CB) -al kyl ] 2,
(CC6)-al kyl, (C2-C6)-al kenyl, (C2-C6)- 18 al kynyl ,

O (C1-Co)al kyl, O CH2-CE3 2. CF2- CF, . , ,
O.g 4- CG% - al Kyl , Where %’é%?é’ga?;vhe%ﬁl%%‘t@zBl?e’ g cﬁﬂrb@, Slbt?s%‘l‘tled in the
hydrogen(s) can be repl 4deed2ipositiondby methylrordenzilydr ogen can 10

be replaced by OH OC(O CH3, O CH2-Ph, NH2 or

N( COOCH2Ph) 2; S- PC- C6) al kyl S- (CH2) n- phenyl
SO (Q - CB) - al KT’ is H, F, Cl, s D HhOC1-Garalieyl, thédzyh&lm

di cal b ) it R brea-by F, O, OH,
F3. OOF3. D15 SOZNH(Go-Criikil] SOBNILCH. CRIBHINE ORI i
S02NH( d - CB) - al kyl, SO2N[ (G - C8)-al kyl ] 2,

N((C - C6)-al kyR22, NH(Cig CH; (Cq-Cg)-alkyl, (CH2Rcphenydhenyl (CHa)n-pyridyl,

O (CH2) n- phenyl, where = - 6,1 . - nappt hyl ,
o o eyl 5. BT cPRImnbeny: GOXEre)maveiyl where n cart 8T "
Wne[] e the phenﬁl, ngpth_t {Jygé‘a;wird%«hh%gl;bnauwbazp%htd} einplceat,?;@asénca@ be

eac case ,can e supstitu nde I , \

cra, N, dBF3. o (cp. coptibrityied vesdo dwp tifigs By Rl QN GF3. (C1-Ca)-alkyl
C6) - al kyl )2, COOH, COO O=(C{6)6)-alkyy;| C(Q)GCs)-alkyl; _ _
1,2,3-triazol-5-yl, where the triazole ring can be substituted in

the 1-, 2- or 3-position by nethyl or benzyl,; 25
tetrazol - 5-yl ,R3here this l'ét(Cai%)ealkﬂnE. K2-(Cuis3a)ralkyl e EH2CORKC1-Co

1- 2-posi ti b t . : e
(P co)-aLkyl . (de) - %#éﬁ%ﬁ*ﬁig%fﬁ:cg eyefBlkyl), CHz-COOH EHZ-CONH
(O - (CH2)I8- phenyl ,  C( OFHZRONHEBYS dG > GAN(EHs)2.ar(Obto)e-pbeny, (CH2)n-
Subst i uted Up to tuo. t PHaaYt, Wherd AeDs <08 3@0@‘*‘ which phenyl, pyridyl in
OH, O (Cl-06)-al kyl ; O €fch EESEsyan,pRySubSstituted toﬁ%: tlme¥ Y h-sCNal ky!
POV N3, O (CP-00)-al IOy, CHE(IONElkyED 30-(C1-Colalkyl;  (Gy-Og)alkynyl,

Cro- cowro, . G GS{OI0EH) n (EAICHRER gy, CIOJOH.  C(OINHa
pyridyl, @0 ere n can beC{OIN(CH3pn@C(®)0Mx;h phenyl, pyridyl in
F, ,

each case can be substituted up to two tines by d,

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 ClI, F, CN,

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

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 Cli, F, CN,

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

R4 and R5 together form a -CH2-CHa-, -CH2-C(CH3)2- or -CH2-CHo-
CHa2- group;
35
or
B)
Y is a direct bond, -CHo-;



20 CF3, (Gi-C3)-alkyl, O (Cl-C8)-alkyl; (C2-C8)-alkynyl,
C(0) OCH3, C(0) OCH2CH3, C(O)OH, C(O) NH2, C(O) NHCH3,

C(O N(CH3) 2, OC(O CH3; 5 R4 is (G -06)al kyl,

(C3-C6) -cycl oal kyl, (CH2) n-phenyl, (CH2)nqg pyridyl, where
n can be = 0 - 3 and I n which phenyl pyrldyl I n each case
can be substituted up to two tines by ad, F, CN CF3,

(d-Q&)-al kyl ,XO (d - Cois- @HE,VCH(CHQ) (EHSCsz) CH(Cihi7§;C - C6) - al kyl ,

(C3-C6) -cycl oaI kyl, (CH2) n-phenyl, pyri dyI wher e
n can be = 0 - 3 and I n which phenyl pyridyl in each case
can be substi tRf emduR1t independentiy obpné:lanofher@rle

(d-C3)-alkyl, O(CI-CG)_{ ab:k Q_QB!,}dorCN Colafhar&b&dl%té]§| f@bml-?z

J CH2- CH2-, Y CH2- ¢ CHB) 27 ot
20 C) Y i EQNHCreCs)-albyllp, oiC1-Copalkyl, (C2-Ci)-alkenyl, (cz.-@s)E:Hz

00 Q1D Ot iy T GHA ORTELL D i
Cﬂf“c! - 08) - ?I kyl | )2 I(k oIO@;Qﬂ)ﬁlkyl whgreoa)thaaéhyiyadl o or more, or i
al kyny O- (CP- C6) al kyly c@ &fc drite, oronehyrg can
O (Ca-CB)-al kyl, wh téigﬁ ¢ Jebies Alrp
hyfjrogen% 51)% czm be (raregl b@edre&;aqq OP{'ﬁél)Cor %Fﬁ'&&»og@?ﬁ'ﬂ&ﬁ?h NE‘Z or
be replaced by OH, OC(Q(%C % NH2 or

Soo-(d o oo S Bebhhphem ~ ahSPRE Lakaliwt - o

S02- (d - C8) - al kyl S-(C1-Ce)-al
6 and the phenyl 35 SO-(CH2)n-phenylj catheren the spibenylt utaditalip dan t be

times by F, d, Br, OH, . 3 2 3, (G- CO )iyl kyl
(G- 06) al kyl: scp! o, substituted up to two Sy BRCF T oy @l (675, 0cks)

SO2N[ (O - a&) -al kyl ]2,  O-{C{-Cg)atByl, (C1-Ce)-alkyl; SO2-NHuyl $D2NH(C1-Cg)-
NH(G -C7)-acyl, phenyl. i) CEBINKRELB8)-alif! © N(C1-Co)-alkylla, NH(C1-Cr)-
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, |, OH,
CF3, CN, OCF3, O-(C1-Cg)-alkyl, (C1-Cg)-alkyl, NH2, 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;
25 tetrazol-5-yl, where the tetrazole ring can be substituted in the
1- or 2-position by methyl or benzyl;

or

R2 is H, (Cqi-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 CI, F, CN, CF3, (C1-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), CH2-COO(C3-Cg cycloalkyl), CH2-COOH, CH2-CONH2,
CH2-CONHCH3, CH2-CON(CH3)2, (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,



21 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,
napht hyl , pyridyl, furanyl or thienyl rings in each case
can be substituted one to 203 times by F O I, OH, CF3,

CN, OCF3, 0-(d-C6)-alkyl, (d-_ 5
NH( d - C6) - al l(<yl, N%(?:I € 3,;| kKG1rCa)-etwh, ©O- (C1-Cs)-alkvl (Cz-%s)-alkynyl

COO- (C1- C6) - al kyl , CONHE(O)OCH3 C(O)oc:Hzcv-E;i ¢(®)OH, @d)NFIzY'C%O)NHGHé he -
triazole ring can be substituted i

3-position by methyl or CHQ)WHQZ’ OC(O)CHS- tetrazol - 5 yl, where the
tetrazole ring can be substituted in the 10 - or 2- p05|t|on

alkinyl (&) foheny!, is (CiCaralky, (Caarruphaiel o (%)%n%wﬁ Shes:

g((gg - E &gg n- phe_“é' i C(V\/((]))pyrldyl wher% n can be = 0GR andtihivehigh phenyl, pyridyl in )
- n- pyr i ere, n_can _be Nk C
phemyl - thienyl  Byri dylEachic4Re Fa b Aubsiliusd up go two times by'ed, FI'CH!

subst it ut ed up to two tiGhes (Cy-G3)-alkyl, O\(CGQG)-a[k&I C3) - al kyl,

OH, O (d-08)-alkyl; C(O- (CI cs) aIkyI is H,
(Cl-CB)-alkyl, F, ON, O( al k CH2- oY

al kyl), CHD CORBC3- C8 cﬁl(@k@ﬁ)‘?'kyé-@f@@wymﬁ“(m\}@*ﬂn -phenyl, (CH2)n-

CH2- CONHCH3, CH2- CO\I( (gg%}
pyridyl, where n can be = 8y| Qd |n V\:h qﬁ?ﬂ? in wl';llcr:trghenyl pyridyl in

each case can be substi teacBdcase ean hgosk ﬁﬁ'ét UQ:IO omes by Cl, F, CN,

CF3, (d-C3)-alkyl, O L kynyl, 25
C(O)G:I(—B, )C?O)&mgg(@c&&mog?c@hw yny

C(O N(CH3) 2, OC(O CHS; is (G -C6)-al kyl,
(C3-C6) - cyd oapkyl , (CH2)n- phenyl (CHZ)n- pyridyl, where

Qaﬁagebgu;s? i tﬁtﬁeagﬂﬁ%b 58\5%@@[ Rﬁ@-@’% @4 @?‘&-C:\ftﬁgc(CHs)z- or -CHz-g-gl case

(G -C3)-al kyl, O (G - Co)GHg-+group; R5 is (d-0C6)-al kyl,

(C3-C6) -cycl oaI kyl, (CH2)n-phenyl, (CH2)n- pyridyl, where
n can be = 0 - 3 and in which phenyl, pyridyl in 35 each case
can be substit@ted up to two tinmes by d, F, CN, CF3,

(CI-C3)-aI2@/I,CQ(CI-C6)-aIkyI; or
Y is a direct bond or -CHa-;

X is CH2, CH(CH3), CH(C2Hs), CH(C3H7);

25 R1and R1’ independently of one another are
H, F, Cl, Br, I, CN, COOH, COO(C4-Cg)-alkyl, CONH2,
CON[(C1-Cg)-alkyl]2, (C1-Cg)-alkyl, (C2-Cg)-alkenyl, (C2-Cg)-
alkynyl, O-(Cq-Cg)alkyl, O-CH2-CF3, O-CH2-CF2-CF3,
O-(C4-Cg)-alkyl, where in the alkyl radicals one or more, or all

30 hydrogen(s) can be replaced by fluorine, or one hydrogen can
be replaced by OH, OC(O)CHz, O-CH2-Ph, NH2z or
N(COOCH2Ph)2;

S-(C1-Cg)-alkyl, S-(CH2)n-phenyl, S02-(C1-Cg)-alkyl,
S02-(CH2)n-phenyl, where n can be = 0 - 6 and the phenyl
35 radical can be substituted up to two times by F, Cl, Br, OH,
CF3, NO2, OCF3, O-(C1-Cg)-alkyl, (C1-Cg)-alkyl; SO2-NH2,
SO2NH(C1-Cg)-alkyl, SO2N[(C1-Cg)-alkyli]2, N((C1-Ce)-
alkyl)2, NH(C1-C7)-acyl, phenyl, O-(CH2)n-phenyl, where n



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

CH2- group; or 5 D Y Is a direct bond or -CH2-;
X i s CH(phenyl), where the phenyl radical can be substituted by
F.or d, 10 O S, Sozor N- R6; 21 R1 and RI i ndependent |y of

SO0 CP-CB) - al kyl . CONHogan be = 0 -4, 4~ or ZnAphtbi G 31, Hrmyridyl, 2- or
(C-Cs)-al kyl, (C2-06)- ablﬂﬁféﬂyl of@zoﬁg)thl I, where the phenyl, bshithyl, pyridyl,
O (Q-06)-alkyl, O CH: ol oot
O (C4-CB)-al kyl . where Ma{‘M'eOf h V' F'QEF&%P?CBrFé‘SSrC%P%s“B?"tHF‘? one to
hydr ogen(s) can be repl 3dﬂ'de$)bny @iy I, @H, GF301GNHOOF3g E(CrLe)-alkyl, (C1-

e coreencsd, 54 O R, RHIZNIC R kol N(Griokallyly, COOM
goz-gCIt h%) ;]al klyl , COO-(C1-Ceg)-alk@pSQNHZ) n- phenyl , where n can be = 0 -
an e pheny . a : .
times by F Q. Br. OH 1,2,3-triazol-5-YI w'h%?ééﬁ%?n@,é Ll‘@q é@%?sdﬂ%ﬂhﬂe&"?ﬂ
g O(2 CN::-I( 86) Cgl) ky: ] I( a - CG;heaﬂkﬁ- or S-T]?ltui:% by meth);l32 ordmenazyh,
al Ky i
NC(O C5) al kol ) 3. NH o1, W # té}%%?l %cap| be fubstltuted in the
where n cdf be = 0 - 6 1 rp%lthﬂlﬁ ylor 9312 r 4 pyr|dyl 2-
or 3-furanyl or 2- or 3-thienyl, where the phenyl, napht hyl,

PO AR OF 1 RN Yok SR bR S AR SR e,

?:le Kyl i k(|CP- gg\l Hgl kyl, NHZHZN(mnﬂBXCHMyﬂdyICOOB(OWQE&ph?nVI tC(O)- |
-a , ; r e e_tpiagole
ri )ng ca% be subst it ut ed(FH2)n-thienyl, é(é)'ith 'laﬁg']@? w?eré/"?\ égpo% tldcs)n y

met hyl or 1benzyl ; and in which phesyly tl'nelIIyISpymdyIV\lmylenteIaehtuasemﬂ bering
can be substituted in t p or
benzyl o Qﬁbétﬁ ed t%gswo Te Gﬂhf(‘b%‘ (@4-655-8i\,

(CH2) n-t hi enyl, (CH2)n- OH - (C1-Ce)-alkyl C( m&i )-alkyl; c( O) - (CH2) n- phenyl ,
C(O-(CH2) n-thi enyl ,
R3 is H, (C1-Cg)-alkyl, F, CN, O-(C1-Cg)-alkyl, CH2-COO(C1-Cs
20 alkyl), CH2-COO(C3-Cg cycloalkyl), CH2-COOH, CH2-CONH2,
CH2-CONHCH3, CH2-CON(CH3)2, (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,
CF3, (C4-Cz)alkyl, O-(C1-Cg)-alkyl;, (C2-Cg)-alkynyl,
25 C(O)OCHg3, C(O)OCH2CHas, C(O)OH, C(O)NH2,
C(O)N(CHg)2, OC(O)CHs;

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

30 each case can be substituted up to two times by CI, F, CN,
CF3, (C1-Ca)-alkyl, O-(C1-Cg)-alkyi;

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
35 each case can be substituted up to two times by CI, F, CN,
CF3, (C1-C3)-alkyl, O-(C1-Cg)-alkyl;
or



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 d, F, CN, CF3,

(CI C3) - al kyl, OH, 0- (q C6) - al kyI C(O-(d-06)-al kyl;
R3 H (d-C6)-al kyl, F, , al k

CHZ coo d - cs R4 and R3 together fainpy@ ) -ChiasfeHam0- @gizcﬁgééla)%agkypﬁz-@ﬁz: COOH,

CH2- CONH2, CHa- drbldp;CONHCH3,  CH2- CON(CH3) 2, (CH2) n- phenyl,

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

phenyl , pyrldyl |n 10 each case can be substituted up to two

times by d, CF3, (d-C3)-alkyl,

O (d-0CB)- Ik{é (C2 C6) - al kynyl , C( O OCH3, C(O OCH2CH3,

(O H, C ) (O NHCHB, C(ON(CH3)2, OC(O)CH3;: 15 R4

is (Cl-C6)-al kyI (C3- C6) cycl oal kyl, (CH2)n-phenyl, (CH2)n-

pyridyl, where,n can be Odrec%bgﬂg drnC ch phenyl , pyri dyl in
each case can be substltu d by d,
CF3, (G -C3)-aXkyl, O((ismtﬁ(bhehylylwhewothe pmanyl radlcah can mscb;:tltateq/by

(C3-C6) - cycl oal kyl , @E’enyl (CHZ) n- pyridyl, where
n can be = 0 - 3 and |n | C cShen yr| dyl in each case
can be sub8tituted up t Pt o F, CN, CF3,
(C1-C3)-al kyl, O (C-0CB6)-alkyl; 25 or R4 and R5 together forma
- CH2- CH2- CH2- group; R6
i s S02- (CGM%&%&%%) m&pe@g_{ntly O?OE? another.are is a direct bond
or -CH2-; H, F, Cl,sBEH1, CN{ @BOH,CEOKB)-CalliiBHGONH2, Rl
SH R oo o B cTRaHz, (Cr-Ceralkyl, (C2-Coralkenyl, (C2-Col

15 alkkynyl, O-(C4-Cg)-alkyl, 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, OC(O)CH3z, O-CH2-Ph, NH2 or
N(COOCH2Ph)2;

20 S-(C4-Cg)-alkyl, S-(CH2)n-phenyl, S0O2-(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,
CF3, NO2, CN, OCF3, O-(C1-Cg)-alkyl, (C41-Cg)-alkyl;
S02-NH2, SO2NH(C1-Cg)-alkyl, SO2N[(C1-Cg)-alkyl]2, NHa,

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-Cg)-alkyl, NH2, N((C1-Cg)-alkyl)2, COOH, COO-(C1-
Cg)-alkyl, CONHo;
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, (CHz)n-thienyl, (CHz)n-
pyridyl, C(O)-(CH2)n-phenyl,  C(O)-(CH2)n-thienyl,



24 R is H F d; R2 isH, 5 R3

is H (C-C3)-alkyl; R4 I s phenyl, where the phenyl radical
can be substituted up to two tines by F, d, (C-0C6)-alkyl,
(C3-C6)-cycl oal kyl, 10 0(012 ) - aI kyl , CF3 O CHe- phenyl

COOH,  COQ( Cl- C6) -
phenyl, where the phenyC(OMCbhﬂn'Qﬂmﬂe WBBEQ |nt Q@@dDQJp' 90‘ 3 and in which

t t b F, d,
OV\K()O i g)s alykyl (gpg%% %5}{*4 p&@‘cﬁ% liﬁé'se deh be substituted
al

al kyl , CONH2; and uphtg |tW9h e8I By %zb(%1 -Cahalkvhn PH, O-
physi oI ogi cal ly functi Omﬁ-cs)-alkﬂec gp(q;y%)-aﬁ@; Very particularly
preferred conpounds of the formila I are those in which Y S
a direct bénd; 25 X is CH2 Rl and RV independently of

one another arR3H, F, Cis HONC1®¥§¥alkyl, F, CN, O-(C1-Cg)-alkf\HZH2-COO(C1-Cg

i ERINR W e e e e

radi cal s one hydrogen c@HBEONIHChizedChip-CON(CERD).CHEHA)r-phenyl, (CH2)n-
CH2- Ph, NH2 or N(C(IIIHZP

o (d- C4) al kyl, where |p§ 5¥|Iew£||eﬁ?,|n Q%Pga'lg :Pgﬁg in mﬁenwb%ng\gl |Pmre

or all hydﬂogen(s) can leachasaeceah bg subsiituted, up)rto two times by Cl, F, Cbhe

hydrogen can be repl aceggy O'kC @gg@;}; EL« 02-06%-a| yny|\|H2 or
N( COOCH2Ph) 2; 02 wh
n(can be :)0 - 3 C(O)OCH3, C E&HBe Qﬁdﬁ( Eéﬁ C@Q @E‘Q‘hvt 5'[ gd
by F. Q. OH G, C(O)N(CHa)2, ORG)BHSA) - al kyl ;

15 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,
CF3, (C4-C3)-alkyl, O-(C1-Cg)-alkyl;

20 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,
CF3, (C4-C3)-alkyl, O-(C4-Cg)-alkyl;

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

R1 is H, F, ClI, CHa, CF3, O-(C1-Ca)-alkyl;



25 NH (CO-(d -C3)-al kyl; (CH2)n-phenyl,

S- (CH2) n- phenyl O (CH2) n- phenyl, where n can be = 0 - 3,
1- or 2-naphthyl, 2-, : 3- or 4-pyridyl, 2- or 3-furanyl or
2- or 3-thienyl, where the 24 phenyl, naphthyl, pyridyl,
furanyl or thienyl rings in each case 5 can be substituted
by F, d, CF3, (C-C6)alkyl, O (CP-C6)- al kyl and where in
the al kyl radigql s one hydrpgep can be replaced by OH,
OC(O) CH3, O CH2-Ph, NH2 or N( COOCH2Ph) 2;

1,2,3-triazol-5-yl, where the triazole ring can be substituted in 10
the 1-, 2- or R2positiof Hy nethyl or benzyl;
tetrazol -5.yi, where the tetrazole ring can be substituted in the

1- or 2-poSition by nethyl or benzyl; R2 is H (d-C4}-alkyl,
(C5-C6) -cycl odRByl ; ( CHB H; (Crebg)-alkyliere n 15 can be = 0 - 3,
C(O-(d-A)-alkyl or C(O-phenyl; R3 Is F, (C4-C6)-al kyl,
CH2- phenyl, where phenyl can be substituted up to two

times by F, CIRACF3, O iscphenyl, wheye the phenyl radical can becsulastitutediyp to cooH,
GO O (A -C3)-al kyl or CRhb2:tiMés by B4 Cl, (C1-Co)afidd, CoCACE)Lycloalkyl
C3- B) - cycl oal kyl , (CH2) n-phenyl, “whefre n e =0-3
b0 the pldnyi radi cal CHEDE A Ghoed QrSHasphenyl, COOH, COOEiEeYi s

by F, 4, O (CP-C4)-al kglkyp'CONH2; 25 RS is (d-0C6)-al kyl,
(C3-C6) -cycl oal kyl , (CH2) n-phenyl, where n can be = 0 - 3
and the phenyl radical can be substituted up to two tines

byl f 03,0 O ( CR?/ C4) - al kg phfnﬂ-i'where the ptibriyh eadicaihyan deogulsstitiitedt ap @aoabl e
salts. ery partjcu referenceyi s,di COfO

fornula | having thkgf (}ﬁ['%% ﬁ)& sE’r u ’urg?"'b%y'ai@l’ (@3-&2?—&8&&9&_‘_
[err] 15 O-(C1-Ca)-alkyl, CF3, O-CHp-phenyl, COOH, COO(C1-Cg)-

alkyl, CONHa;

and their physiologically tolerable salts and physiologically functional

derivatives.
20
Very particularly preferred compounds of the formula | are those in which

Y is a direct bond;
25 X is CH»p

R1 and R1’ independently of one another are H, F, Cl, CN, COOH,
CONH2, COO(C1-Ca)-alkyl, (C1-Cg)-alkyl, (C2-Cg)-alkenyl,
(C2-Cg)-alkynyl, where in the alkyl, alkenyl and alkynyl
30 radicals one hydrogen can be replaced by OH, OC(O)CHgs, O-
CH2-Ph, NH2 or N(COOCH2Ph)2;
OCF3, OCH2CF3, O-(C1-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)CH3, O-CH2-Ph,
35 NH2 or N(COOCH2Ph)2;
S02-(C1-Ceg)-alkyl, SO2-(CH2)n-phenyl, where ncan be =0 -3
and the phenyl radical can be substituted by F, Cl, OH, CFj,
0-(C1-C4)-alkyl;



26 In particular the conpound:

Chi r al [err] The invention relates to conpounds of the
formula 1, in the formof their 5 racenes, racene mxtures and pure
epantionmers, and to their di astere@®ers and m xtures thereof.

On t f thei hi it it { '
base_conpounds,  phar el ITGREPE eyégﬁ%?éﬁéﬁ%'é“r LG R, P
ot o G e o b s e,
- Or4- = < | or 3-thienyl, the
oundls accordi n

addi tion salts of the co ( to the invention are salts
of inorganic aci ds phesyic maphttwi, pysidyh Juranyl o thigaylaringshinieaeh ase,

phosphoricg —  net aphegphgs isubshitutéd by FulGIOTRs, 3Th-y}-alkyl, CO40148g)-and
of organic acids, 15 such as, for exanple, acetic acid, benzenesulfgnlc,
benzoic, citric, e@fievhand M\W%,'n?%ﬁa?‘kyl, rafiicaisnpee hydjegsn can be
isethionic, lactic, |actreplaeedc, by OHyl €©C(O)CH3,c, OHwRAsuUl NBki C.or
succinic, p-toluenesul f?@h‘l%?) hﬁ{gb@%c and trifluoroacetic acids. For
medi ci nal purposes, the Q 't is particularly preferably used.
Sui tabl e pharnaceuti cal Hy2 BedtiazolkB-gl, wivere thelttiazeleairican densubsiituted!ins,
al kali net salts (suc i ' ) and
al kal i ne- e@rt h net al saﬁ%%’%%%@ﬁ%ﬁ@&?ﬁﬁﬁwgﬁﬁ’um salts).
Preference is given to HetdazdkSeyli wheranthe tettazobenringicanshe substituteidcini the
hydrochl ori des. 25 1§%|rt2§p3§iﬁ5h %mﬁwd pl 'y intolerable anion are
[

| i kewi se included in the scope nventi’on as usef ul
internedi ates for the preparation or purification of pharnaceutically

tol erabl e sal trgand/ or figH, Q@?—Cdg-alkyl, ( %P@y@l@ﬂlkzi; QCBI?M—bﬁGWIpWheré ar
S

Gorivari vab used hore acendir O 2SO GaFaRY BERaPPhohEr o ot o 0"
derivative of a conpound according to the
R3 is F, (C4-Cg)-alkyl, CHz-phenyl, where phenyl can be
substituted up to two times by F, Cl, CF3, O-(C1-C3z)-alkyl,
(C4-C3)-alkyl, COOH, CO-O-(C1-C3)-alkyl or CONHg;

20
R4 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-(C4-C4)-alkyl or OH;
25 R5 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;

and their physiologically tolerable salts.

30
Very particular preference is given to compounds of the formula | having
the following structure:

CH,

o & N
N\( \CH,
3
F
cl _



invention, e.g. an ester, which on admnistration to a manmal, such as, for
27 exanple, man, is able (directly or indirectly) to formsuch a
conmpound or an active netabolite thereof. Prodrugs of the
conpounds according to the invention are 26further aspect 5 of this
I nventi on. C tabolized in vivo to give a conpound
according to C'Heooqrﬁ #‘?ﬁ'ﬁ&r?a@érgaaprodrugs can t hensel ves be active or
i nactive. The conpounds according to the invention can al so be
present in various 10 polynnrphi Clorns, e.g. as anorphous and crystalline
pol ynmor phi c forns. oIYhDrphic forms of the conpounds according to
the invention are |nc ded in the thape of the invention and are a
further aspect of theHO ' i on. 15 Bel ow, all references to
"conpound(s) according tYg fornulacﬁb) refer to conmpound(s) of the
formula (1) as deg ' and their salts, solvates and
physi ol ogi cal | y f i oerivatives as descri bed herein. The
amount of a coppetmdzactofdifng to fornmula (1) which is necessary in 20

order to achievVe the desired biological effect is dependent on a nunber of
factors, e.g. Tie irentiohi mlateguowmlnp@jmm ofithe Irm'muiaelndremwwmtdﬁahehnner

Che |y SRR s e, nineS? ] o Brd, ohRRuBReRE 2ok o8 EF o 5

my to 50 dig;tepmmela/alpdamlxmr@ﬂ@nemﬁ body wei ght, e g. 3-10 ny/ kg/ day.
An 25 intravenous dose can be, for exanple, in the range from0.3 ng to
1.0 ng/ kg, which can be suitably adm nistered as an infusion of 10 ng to

100 ng per ki |@graseoyat ohitheif @'Q"&il waler solubility; sampgred iwiths they startieg or

purposes can Cﬁﬁﬁeabérnfbgﬁd§xﬁﬁﬁﬂﬁceht|§§“ﬁto1er@6lé Salld) ard pai‘ﬁﬁ@llﬁfﬂ} thtéHI@m
1 ngto qung ndi v

£ om 30 megicinal SpRlicalBns. d NeSR, Sl MuRL davE 3 ahalAgStCARY ©

i gj ecti onsblcartolerablecambalor ,cdtion. &wtableephémnentrcglly toléblergcidaadditionl | y
adni ni strabl e tian r

tablets or cap%ad'ﬁs gf ﬂ'@aﬁb%%%hnggs%&%ﬂyo@ f@%a‘?r‘ﬁlﬁﬁwr omsléltg ?ﬁ@g@%ﬁ &
typically fronaddsto @b nmg@s | nhydrochiari caagidof hydrobearaict i céhO?thﬂQerabl e
salts, Lhe aboygmau Hsﬁcwr%ruwtsdﬁém@%ha' Sitfur2! 86fRs! antihar pRIHRE 11; g he

thIaZO|IdIn 2-y ne' L on derivy axi s

e
or therapylf $ueh BfovfefXemRle. ﬁSWe bpﬁgenesul O@éﬁrpbﬁﬁag'cac@ 1% ng
to fornula (|)etﬁéﬁeé\ﬁfdm@dfmarﬁé]egmwﬁiwrglyctdlr&elréethromc 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).

Preference is given to hydrobromides and hydrochlorides, in particular
hydrochiorides.

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



but they are preferably present in the formof a pharnmaceutical conposition
with a tolerable vehicle. The vehicle nust of course be tolerable, in the
28 sense that it is conpatible with the other constituents of the
conposi tion and is not harnful to thg7patient's health. The vehicle

can be a solid_ or of h. ' I r I th
the conpound a%xaiﬂpe mar, }ﬁ@@ﬁiﬂg?cl@oé@fﬁﬁg?ﬂl@ﬁ,@ffﬁ sggﬂ\ %a{ﬂqé%u'ﬁlﬁpﬁwcan
cont ai n from Oadtivémetabblitctebgofwei ght of the active conpound. Further
pharmaceutically active subst ances can al so be present, including
further conpounds according to formula (1). The pharnmaceuti cal

conposi ti ons dewsirags gf the eorappundsaceerding to tb@dnlé@"tﬂﬂrbé@ adushenaspest t he

known phar @C%thé'un@’itwsswm' pf6dru nigs caswﬁhabbﬁnz‘émms\twé Nongiveng t he
constituents wth 8%@00% {% % t ol ,ghabl eEin( gl ents and/ or
auxiliaries. Comp ARERR the; inveptipn; dhese,p, alYRR:hei on
are those whi cictive or inactivevi table for oral, rectal, topi cal oral (e.g.
subl i ngual ) and parenteral (e.g. subcutaneous, int r anuscul ar,

intradermal or intravenous) 15 adm nistration, although the nost
sui t abl e mannefhecoapuundstacebrdingita tbedivention ¢ardalsochepresend insvatiepsndent

on Lhe: nauigr e GSGMERIAE e o BSSAREIAR 4 crystalife RhBIAAS s e

nature of the accor orrm
Sugar - coat ed AW RaHEHNC mgméhecmaqu aga@erd"ag dadtbe invention are

fornul ations ﬁhéluﬂb&oln' fHd 4eéspe idf tHeLirfvePliBnCand el &#ViBRhePaspect of the
Acid-resistant, 20 ,and enteric fornulations are preferred. Suitable enteric

coatings incl Jg¥ention. ce|| yl ose acetate phthal ate, polyvinyl acetate
pht hal at e, hydroxypropyl met hyl cel | ul ose phthal ate and anionic

Py mac euttBsal BEBH A Geaoesr 8 "cmpRiaqlE) bR todonuel ) rétet 38,.°
separate unit scompmhnda(s) of the formuial () as deseribes] alweh and theio saltgesolates
tablets whi Chf% ) nﬁﬁiﬁ?@ﬁ%llgﬁlﬂ%%aﬁdéﬁ&ét%g ﬁ%’ﬁé&&nb@& Helf&inConmpound

according to ers or granul'es; as a So Ution or
suspensi on in an aqueous or nonaqueous liquid; or as an oil-in-water or 30

wat er-in-oil er'hé aBunt A a2ber éundr%bb to fotffifa qgrméh tig %‘ée&?é?yhﬁ

D ePar e Al S0 B TSl lookS) et dhbarient Bra uFie
more additi onafactms,se gt trengpecifie eorlmpougbtsellented Cthetiatendetrusgs tiee aianrtelne
CoTPos! s S el HEFAE i e KRG LORRACOPBIE oBlehl Snherd. .,
whi ch t hedgjlyodess js irf thaamfrpm 03 m&doomitwmélw feom 3 amg to
exanpl e, can bspmg) 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 milliliter. 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



prepared by pressing or shaping a powder or granules of the conpound, if

appropriate with one or nore additional constituents. Pressed tablets can
be prepared in free-flowing form such as, for exanple, a powder or

29 granul es, by tableting the conpoupgl, if appropriate mixed with a

bi nd | ub t di d

s:pr :(r:e acti ve?u%{ség '%f&n&;mpa éﬁ‘piih%ﬁe é?f%%'ﬂé‘@uwgﬁtﬁ%r@ %?@Bgﬁt'?%bl ets

can beI pr epgr eahdis nothamaful to the batlemﬂyhealltrenThe:(vebmlmﬁanm&saeswd oiah an
n t | | |

composi tfons IS4 b, bBufarm i< HréBRay Ritiuifed it hE"oRGEHK 88 ap,

i ncl ude | ozengBleWuaHdosemf@n axanpl@rmaauesa:mm ngntcpntaln fromr 6055 (o)

with a flagori E*'%cﬁiﬁﬁ{]bi’ ¥he 4eti08 Lfifoshil PiriérCp Rérgi%edtkﬁwf‘a%m and

pastilles whic e conmpound I n an | nert base s atin
and gl ycerol cﬁu bstancesecathalsg g Rrasend. including fyithes sPmnoyRdEASEArd| E'!&Ito

conposi tions ff@fm@&r gmtwhélprfaimaa;batmt c%mposltuongraa‘cf@rdi Ag Yol the! irmensieRril e
et or abl y | SGRShEe RIaRATER b RBBI0b NG Hisiwh shaBgeceltce aBebickls, WFRse ©
pr epar at i ons aessentlallpredris;stadhm mixihgr e | constihenisisivith pharmatologicatly t he
adm ni str I aneously, I ntramuscul arly or
i ntrader rra r{gg@aﬁ %@%%ﬁﬁlﬁﬁ%@ﬁﬁ% arations can preferably be
prepared by mX| ng the conpound with water and rendering 20 the obtained

sol ution ster 'ﬁ’l’i‘alﬂ%éu'in%PEbﬁansthQ %CBHJH toI ﬂ‘rbeﬁ/éml@n are thSQ@ﬁ@;"jbﬁ' ons

according to the inventi on I'n" general conta fromQ wei ght

of the active @Gnﬂﬂm for oral, Sﬁ‘i’t?hbtpﬁ'céh ?'f?é((@tﬂ |%&"n96ﬁ'ﬁcﬁlq iPgranteel
rectal adm ni sfeldt i @mb@ut%m%@uspf sheramsculdire s eiftradérraldi \ordudhtraesifous)

i d t
sunsoe Conkee o R, AW e A o TR S,
cocoa butter, indiwiduahpaseg is Hependentrors the natyreianduseverity3of thgcomditien to

phar maceut i cal b&ﬁ?yﬁgi édr{oogﬁ the Ea{u‘?@ iof ?rlle é&l?lbpﬁﬁ& a‘&Bo}cﬁhed ﬁ?foﬂﬂurb ) bised

preferably prese rosol or
oi | . Vehi cl es intgach case. Sugaeeqat@defocreula@pea@njdeaugpr-cpataﬂ delaypéquléaaql ene

glycols, al COWBhﬁu%ﬂsnsmlar@ IrfifieRf int thfe Qéoprévéﬁth@f inV&fifsh. %iairaasem

The active con%du I's LN g ner al rese&;ﬁr 5 %éﬁcentratlon of Q. 15%

35 by weidd teﬁée"tfbfﬂfﬂy WS afePre rﬁSﬂn yabie enigyic gpatings inc “de
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-o0il 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



Transdermal adm nistration is al so possible. Suitable pharnaceutical
conpositions for transdernmal adm nistration can be present as individual
pat ches which are suitable for long-term cI ose cont act with the epiderms
of. t he patient. Such

Paueous ol ut 1 FANGER: B ARG V%aﬁwﬁﬁﬁﬁeﬁ +$Pr§ﬁ"ate migh) oifica gpér,’ ° o
di spersed i n aupdtgmtzinerh diluentibhd/onanevfa aumbernef) surfaceaoctiveidispersingi s

B o119 Pagertt ih of alllana i Sl tatfisearibe féééﬁ'&fshapmg
4

possi bility, active co o h
el ectrot ranspoﬂ'le @ulwemlenbmmmd dmoigtenedi wéth anoinerk digyick dilugnt in a

Phar maceut igcal MWH’QG) 318 (1986). The invention furthernore
relates to a process tor the preparation of the 10 conpounds of the
formula | (R2 = H, which conprises 15 in which R1,

Rld R|3 an X IahdrnYacEmti%at hﬁ:mp@smms iwhichataesl, saiteblg for oral (sublingual)e
radi cal or an agtl Vv es an | nor I C r. org
it thi our easaantAosy Teflae joZtRgeB AR, Cofbiny B3hBefd HoobRing to
taut oneri c f orfosmuld gl)amdth 1d Hlavodng) lcustomarily sucrose and gum arabic or
10 tragacanth, and pastilles which include the compound in an inert base such
as gelatin and glycerol or sucrose and gum arabic.

Suitable pharmaceutical compositions for parenteral administration
preferably include sterile aqueous preparations of a compound according to

15 formula (1), which are preferably isotonic with the blood of the intended
recipient. These preparations are preferably administered intravenously,
although the administration can also take place subcutaneously,
intramuscularly or intradermally as an injection. These preparations can
preferably be prepared by mixing the compound with water and rendering

20 the obtained solution sterile and isotonic with the blood. Injectable
compositions according to the invention in general contain from 0.1 to 5%
by weight of the active compound.

Suitable pharmaceutical compositions for rectal administration are

25 preferably present as individual dose suppositories. These can be prepared
by mixing a compound according to formula (I) with one or more
conventional solid vehicles, for example cocoa butter, and shaping the
resulting mixture.

30 Suitable pharmaceutical compositions for topical application to the skin are
preferably present as an ointment, cream, lotion, paste, spray, aerosol or
oil. Vehicles which can be used are petroleum jelly, lanolin, polyethylene
glycols, alcohols and combinations of two or more of these substances.
The active compound is in general present in a concentration of 0.1 to 15%

35 Dby weight of the composition, for example of 0.5 to 2%.

Transdermal administration is also possible. Suitable pharmaceutical
compositions for transdermal administration can be present as individual
patches which are suitable for long-term close contact with the epidermis of



25 in which R4 and R5 have the nmeani ng indicat ed, and
B) if appropriate converting the conmpounds of the formula I (R2 = H) 30
into their acid addition salts using organic or inorganic acids or
canverting salts of the conpounds of the §ormula | obtained (R2 =

i ng we"boble, SUGF AR, SR WS 458%‘;5?@%&559@%

acids are, forophmlqﬂyebuffe'red agdeausa | solution, ddissalvéd aandigr dispersed cinaand and
hydr obrom ¢ acj g ds'i\%i S@s erseds%f %r ';\fl%ftﬁhp Ajhgﬁ@élﬂé' %cﬁgédcé‘ﬁl?)oynd

am dosul foni c aC| nmenti oned

exanpl e: ¢enagntratien ds d@@lﬂl &"/ta@ &5%elﬁfefﬁﬁatd¥|ﬂb0l1§ 3% te15%i Asnac

aci d, goerﬁmemakf?assmﬂﬁyd thwcawmc es hipouht™Bedrr #el drelg@dedi Cb?c' d,
Iactlc aci tarta aci d I c acid, scqor bi,c acid, saljcyl

acid, isethi on?'@ getransport %t'ﬁa areshhi ca%tm scribed "orrﬁl‘?fﬁﬁg 11Poni ¢
acid, 1, 2-benzPhginhaceitical Resear&hZZDﬁgosﬁG (1986

6- met hyl - 1, 2, 3- oxat hi azi n- 4( 3H) - one- di oxi The conpounds of the

formula | (R2 = H can also be present in thelr 15 tautoneric forns:
The conpounds The timventionnfurthermare: celdtesgta a proeess fenthe préperationof the 20

mor eover pr r g C c structures.
The al kyl q%al k@ﬁﬁa nd(}' 6{'@%@{}9?%&%&3 sgﬁnﬁbk‘"h Cd'ﬁaﬁguent s Rl, Rl', Rz,
R31

A) reacting compounds of the formula li

15 R1’
Formula Il

in which R1, R7’, R3 and X and Y have the meaning indicated, and Z
is the radical of an activated ester of an inorganic or organic acid,

20 with thioureas of the formula lil, which can be present in the
tautomeric forms llla and llIb and llic

~H ~H
S S
R4\“|'j\'f/R5 _ R4\'i' )%N,RS : R4\N/)\lil’R5
H H H H
llla ilib lilc
25
in which R4 and R5 have the meaning indicated,
and
B) if appropriate converting the compounds of the formula | (R2 = H)
30 into their acid addition salts using organic or inorganic acids or

converting salts of the compounds of the formula | obtained (R2 = H)



R4 and R5 can be either straight-chain or branched. 25 Via the open-chain

tautoneric formla, the cyclic conpounds of the formul a I (RR =H in
which R4 and R5 are different are in equilibriumwth the posi ti onal
i somer conpounds of the formula Ib (R2 = 8§ and their acid addi tion

;S/\%! f:ﬁ of the two cy'mq éh?s%ﬁ%rgaﬁic (%“go‘ll—ﬂdsor‘)fl g\e( @%]—UI?—DI ékﬁ{%b)rugggd 5

addition salts are qQngahiererihgrganicbasesiepends to a particul ar extent on the

different space filling of the substituents R4 and R5 in such a way that
t he spatially smaller substituent is preferably |ocated in position 3
of the t hpuitahle inarganicagids/ares fier exampleh t he conpounds according to

the inventison, haitbNalt"8cigs suBR d20sydrBbRIofie acid 8RB MydréBrohiie eeife and 4186 ™ of

a particular substance,i s indicated bel ow, . The procedure descri bed

above is advarRiGHEiG A, F@'QSPP'@HCGEF %’Efiﬁ“’t'q’%ﬁunpﬁl,gac'd- compounds 11 are

rT ﬁact ed with tOrgdric acidsaghich maybé ht%nmwed.areuo@.ekamplé:: 1to 1:1. 5.15
e reaction i vant ageo cartje QN i ner olvemd . .e.qg. .jn

pol ar organic @ﬁ&en%@@qc#&ﬁc di%r?@:hyp_gﬁ%ﬁ'?pxsag:. cﬂ'i?é"??‘éﬁqua}tpﬂﬁ’m %@'d’

di rr;at h_yIt acet arbe_tlzenﬂsummglacm,pgunoﬁnlc m,fumamicaamd, maleialaoild,dactiaagcid,

acet oni trige, ; Rana.ar eth : 4 € o .

Parti cul ar1lby tgh%hgdn%é{ﬁt a?:gggu.%&gboltl'vé%ﬁ},suﬁ%&e@e?%fcg%\%é'?'og%gﬁlﬁg{%ﬁ 'd,

acet ate and etmgthanesulfenist acld, kifluproroethanesulfenie| aciguch2:kenzisathiagel-

ethanol , propagieH)-oHe, 6LABHYRAZ8loxatlidzihBH) dnalX pldiksbignes, such as, for
exanpl e, acetone, but an- 2- one or hexan-2-one. M xtures of the reaction

medi a nenti oned can al so be used; and m xtures of the solvents
ment i oned can Fhe coptpowseld of the btmulaol (REt=sH\Wtanhalsokbs preisent imrtheiress

sui t abl e, ,suc mpl e, m xtures of nethanol wth benzene,
et hanol vm"@h {}Sﬂﬁj&ﬂ%&é@ﬁﬁanol with 25 diethyl ether or wth
tert-butyl nethyl ether, ethanol wth

R1'

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
I (R2=H) in which R4 and R5 are different are in equilibrium with the
positional isomer compounds of the formula Ib (R2 =H) and their acid
addition salts



tetrachl oronmet hane, acetone with chloroform dichl oronethane or

1, 2-di chl oroet hane, where the nore polar solvent in each case shoul d
expediently be used in an excess. The reaction conponents can be

suspended or dissolved in the respective 82acti on nedium Fundanentally, 30
the reaction conponents can al so be reactgs witHutR4o0l vent, in particul ar

| f the respective thiourea has a nmeltigg _p@int which is as |ow as
possi bl e. The reaction proceedsg D1 ghl y\slightly exotherm c manner
and can be carried out between - 19 - ’C, preferably between 0C
and 50C. A 1 33

t enperature range between 20[erF]C apd 4(‘ err% B3 arue proves to be
particularly favorable. The regdy0n is largely dependent on the

reaction tenperature and is 5 bet)ygen 2 mnutes and 3 days at relatively

high and relatively | ow tenperatures respectively. In the favorable
tenperature range, the reaction tBdhuls Ib.n general between 5 m nutes
and 48 hours. Frequently, the conpounds | (R2 = H) separate in the

formof their poorly 10 soluble acid addition salts in the course of the
reaction, eXper'ﬁfH bY the two c?@lld FsldnﬁerBrIBQREIi H) chirglbr’al(;RIlt= H} oadtielri acid! | y

subsequent by ol 1088 S35 therably pPbGans! e LS paBIKUACBRBRERR "

particul ar, aI dhﬁbrmtcspacef lingcof the sitbistituents Rdaard R&:inosuch Buway thatdheat e or

di al kyl ethers , t we (i aN- I

e!t heryor tert ﬁiﬁpyaﬁpﬁhﬁ hg@h%ﬁ%\}%d%ﬂgfgabg)?ﬁa;é%ulﬁt EE%'“OH o{E)%ééth
reaction m xt dh@zobmﬁrrmg W%%ﬂ“ut ion after the end of the reaction, the
salts of the camauR8Mm uh83 acdfﬁ’dln afy ke Mhvstiont fﬁrﬂ&d ohe Bf tRe GQSIBIQG

t t t f tra 0 the
Feact | on” 98| LtPGRETR S (RUPTRTE &mg%ﬁa{nﬁ&eﬂaas%ﬁéﬁpéisﬂ% K ?F“??@’P”é ca
al so 20 be advantageously filtered into the solution of one of the
I pitati t of
Phe-conpounds The prdpaure aBERiBed Aoyt is bantddddsiyRfip ol sligh that e
quant it at i vel ycompeunds.tiare reatied with the tbiouseasetl inrtbe maelar fatiodromatig to
| yt | b
oo LS TR RSt pbiy comdEBe il Pl edita B0,
addi tion df arinagéHQémﬁa%'VG@t?cIsUﬁB as fimsetaylpselfoxide, dimetbylf 9'IWP119,0r
di i sobutyl am ngmedh léé@[ﬁﬁhée or Nlﬁfeﬂﬁ@-lz-ﬁgrélrdd@iepefdldké}fb ,Of tetrahydrofuran,
¥

1, 8- di azabi cyc] o d
pur.fliéachfﬁﬁ%ﬁ%aﬁnyﬂﬁq Blifrgethang orcdiethiciie Gvet BB ietndl deattculatly

concentration. acﬁarttagsémjsebulvents rrexiveveroiprove do pbe)\methyl beetaterarak atipfle, 30
mxtures of et fydiACCtRbR Hall® HBOAGEC'such st fisthahof! EHMATEhdHARoIM th
20 isopropanol, and lower dialkyl ketones, such as, for example, acetone,
butan-2-one or hexan-2-one. Mixtures of the reaction media mentioned can
also be used; and mixtures of the solvents mentioned can also be used
with solvents which taken per se are less suitable, such as, for example,
mixtures of methanol with benzene, ethanol with toluene, methanol with
25  diethyl ether or with tert-butyl methyl ether, ethanol with
tetrachloromethane, acetone with chloroform, dichloromethane or
1,2-dichloroethane, where the more polar solvent in each case should
expediently be used in an excess. The reaction components can be
suspended or dissolved in the respective reaction medium. Fundamentally,
30 the reaction components can also be reacted without solvent, in particular if
the respective thiourea has a melting point which is as low as possible. The
reaction proceeds in an only slightly exothermic manner and can be carried
out between -10°C and 150°C, preferably between 0°C and 50°C. A



met hanol, m xtures of toluene with nethanol or ethyl acetate or m xtures of
et hyl acetate w t h hydrocarbons such as heptane. If the purification of the
crude product is carried out in the nmanner |ast described, an acid addition
pr.oduct of the fornula I (RQ = H) can be m@tained fromthe pure base of the

T an | or daipeaite | Bh0s: BeRYES DG el D6 o3, an IR PR, K che ey -

i sopr opanol particulariy favorablgani ¢ aproti c sol vent such as ethyl acetate,

di et hyl et her, di i sopropyl ether, tert-butyl nethyl ether, dioxane,
tetrahydrofuran acet one or butan-2-one and then treating this mxture
with an at | ea‘ghe geggttmﬂgne is largely dependent on the reaction temperature and is

34 amgunthetivedR RNRIIAGERSCaR8' 8 AHGY &6 I%ﬁOel?XﬁIBH %nd‘YéFaﬂGélg P\f

aci d, di ssolved 1n an inert so t su for exang

ether or et harf§mperatures,respgstively. 'Gfty‘P aver QWEGFGFUTSHQB ?cth&c'” gtion

nentioned fur tthee isipoyenerahisetween SaiMmates andof8 hdwrsfornula | (R2 = H can
be recrystallized froman inert, 5 suitable solvent such as, for exanple,

acetone, butan-2-one, acetoni tril e, ni tromet hane. Particul arl y
advant ageous, FFTeqaeme, the crommmmds I (R2 erHY separate in thes fdrmeof theicpoady f or

ceoron tri1Pe. SoeraEH Afuruch Y B e of e RACHBACHBEGenty B .
| or |b where sqztable(m[e@miqatlug@gem @a@tlonqlb[wbqqupgﬁypﬁded Thoss/used| ky|
or (CHerr])n-ggyfor éﬁ@%;ﬂe”hmcgﬂ)msosuctﬁaé‘ﬂénﬁéﬂé tbﬁléi'\%t %S/Bilﬁﬁéﬁaﬁé or

further above, can be qbtal t he gt
addi tion sal't deptaneort ﬁVﬁﬁ'ﬂﬁrqm thans, Mh@?g'oﬂiﬂ"r ailty?éicetates such as eyl

g sol VgnéI OL tdbététt@ro“ﬂﬂt Bul??a&tatd\bﬁdﬁl?ﬁetms %hteh @?izigeﬂhgl éther, dusoprop | t
escri pe at,. a f (0] er y a
descr ! et 1800 no? LA ATIRSHEL A Brihusf Sl bind corbfd kb Lot S5y
ab) react i ng theaeaciion hiixiese vémiains frosalutian lafter the etk ok tHR2 readtionn tlae

I t of th r a
Sbove. w th g EmBbundy T (RaL HI Sah s BReCASed iy Wk 6F the
catal ytic, amrReipitating mgents gaentioned, df gmr@preaieda %’u@ﬂn%ﬁﬂtﬁﬁt@n of the

described f ur tlagEticHNBtioR! Fulfidhmiste] ﬂieoéblﬁlfor%fﬂfé faa%ubﬁrﬂmﬁfeﬁ@%aa%so
at aterrp rat re er

e
2 hours t &&@dVﬁP@Q@PHE'IYyZ%’PrGui“S eSefy %" °“6r°f tthe PJ@‘/"P“EE'?Q ying
out the react agents.rentidhed With strfingnSinve) therreastiomef theagompoands 11 with

St o, “heh, e “bfUABRTRI 130Eacel! FELR] uefbetlell H5F SRR procucts
t et r ahydr of ura:btalaedyamwsgllawoalreadyetamalyhsallnerpure; eThq/IWtB‘ktwup of the
reaction mixture can also be carried out such that the reaction mixture is

25 rendered alkaline with addition of an organic base, such as, for example,
triethylamine or diisobutylamine, or ammonia or morpholine or piperidine or

- 1,8-diazabicyclo[5.4.0]lundec-7-ene, and the crude reaction product is

purified chromatographically, e.g. on a silica gel column, after

concentration. Suitable elution media for this prove to be, for example,

30 mixtures of ethyl acetate with methanol, mixtures of dichloromethane with

methanol, mixtures of toluene with methanol or ethyl acetate or mixtures of

ethyl acetate with hydrocarbons such as heptane. If the purification of the

crude product is carried out in the manner last described, an acid addition

product of the formula | (R2 = H) can be obtained from the pure base of the

35 formula | (R2 = H) thus obtained by dissolving or suspending the base in an

organic protic solvent such as methanol, ethanol, propanol or isopropanol

or in an organic aprotic solvent such as ethyl acetate, diethyl ether,

diisopropyl ether, tert-butyl methyl ether, dioxane, tetrahydrofuran, acetone

or butan-2-one and then treating this mixture with an at least equimolar



30 di i sopropyl ether, tert-butyl nethyl ether, acetone, butan-2-one

or | oner al kyl acetates, such as, for exanple, ethyl acetate,
by addition of 1 to 5, preferably 1.5-2, equivalents of a
conmpound of the formul a R2- O34 or 35 ad) converti ng

compounce kB il il 8, e o My oo o

t et r ahydr of ur adissolsiedimaa, meﬁtdeenhsuch@sc for emmﬂeh;ﬂethyitetber or ethanol
t th t ,

or Nt hyt 2. 35 EhR Phéﬁéﬁe HorfiafE, P orbBnfEaRidE méntBiied AR} 2Bole. The

35 cmanpm of dlae dermylarl (R2 = H) san hedrectysialized framan gt o

potassi um gar baigdife %pﬂ/efnh%cﬁléé)vroﬁ@thpaetacéteaét bmaidizftlﬁ'\fél teicetorfitrile,

ol Eomethege: bartiyByadhantsas s honarar i fwshitation from a
S02- CH3, O SO2séirent @uSﬁ)Za@GFféréle Xariiple O difptityifdémantie, dimethylacetamide, -

et oot v or RUBHARR, Aetornd Sypbrsbly s ACesbtl. o . ﬁed?ﬁfm a

or b where R# H, which are obtained 10 according to aa) to ad) as

adat 1 on ol ¢ Sopfictngs P ind iBhdla ‘é‘i?”'d'PaW'% R2 PO LePahl CRGE i1 o
little of the emleyI arf@Hp)e@rdnwhere acan be = Gep ardaryl is determined gt i on.

Purification Cﬁi?th??a&ﬁﬁé'tﬁéﬁ BéleEa{"ngre%bp ng the reaction mxture,
ers

after formation

r mul or | [ H has
taken 15 pl ac@da) wi allowingithe agidradition salls fi@eofgg@upael @ {Wﬁére R2'< i Hto
triethylam ne, and react irF 8 rsonYnt ¥ Itmfdrhﬁna ROH, WhereR2 hasahe mbaning

chromat ogrgphing it K u he | or

| b where I@o[ err] I—p?% gcht()ﬂvr?e@tggf?mperaﬁgg %fer?@aéetg hé}% p&%fe&%l}:lg ét

addi ti on salt as d&SCriols0tCalfan2hbors tochgdays)geeferablydfhours to@daysa | or | b
where R2 = 68 Conmpounds of the formula | or |Ib where R2 =

C(O-(d - C6) afkyl , C(0)-(C3-C6)-cycl oal kyl or -(CH2)n-aryl, where
aryl can be phabyl , reactlngttheefnqe bq@psl ytheoformuig |l em rWthea 2feH; inca

further above, can 5 gig&'tﬂé‘?ﬂrmtﬁla Ii?i-cﬂ*ltﬂﬁéréezﬁz has tHéaﬁ'leaﬁfn@C@@éﬂrib&das

descri bed under aa) eren stea of
a compound®R2- OH a ekensuWithrea [,SSQWPMGWIC or catalyuﬁhegrgP
(A -Co)-al kyl, (C3-&athiytigClansdunts off ahGridrgaricydr anganic acid, such as are

described further above, or with addition of an acidic ion exchanger
at a temperature of -20°C to 120°C, preferably at -5°C to 50°C, for
2 hours to 4 days, preferably 4 hours to 2 days,
25 or
ac) carrying out the reactions according to aa) and ab) in an inert aprotic
“solvent such as dichloromethane, chioroform, 1,2-dichloroethane,
heptane, benzene, toluene, acetonitrile, nitromethane, dioxane,
tetrahydrofuran, ethylene glycol dimethyl ether, diethyl ether,
30 : diisopropyl ether, tert-butyl methyl ether, acetone, butan-2-one or
lower alkyl acetates, such as, for example, ethyl acetate, by addition
of 1 to 5, preferably 1.5-2, equivalents of a compound of the formula
R2-OH
or
35 ad) converting compounds of the formula | or Ib where R2 = H into their
~ alcoholate in a polar aprotic solvent, such as, for example,
tetrahydrofuran, dioxane, ethylene glycol dimethyl ether,
nitromethane, acetonitrile or dimethylformamide, dimethylacetamide
or N-methyl-2-pyrrolidone, with the aid of a base, such as, for



and aryl have the nmeani ngs described further above, and enpl oyi ng 30
1 to 2 equivalents of the conmpound R2-COOH, preferably 1.5
equi val ents of the conpound R2- COOH, and dispensing with the
addition of the acidic inorganic or organ88 catal yst described under

- , but ad I | Qvj th | di ' haggar 5 or
bb) roabting a conPRliacer SOHGNT o Ryfie, "finkeh " dispBpyrite TR of?)
with a conpound of potassivroarboRrateCansthem allewiry thisCtayegatiwith addition of
C6) - al kyl , O - 5 5 vyl | ;
3g) © 1 A G g e, B e hormiald) B2y wilte X s, Aféine
M t sunobu brofring; icdine; @'m&jc(@r@%5$§( 8516 4+A-NP2¢Qre a
Eg;m?ggcf T5n a co SOz-n(EIFI& d)Lst1qe)ku1%‘:r€‘" clmaSCb wcln?’dir@Sw(ﬁH%?Ngi at

i u - - - -
B G0 0 (G- o o R Bh e BrirabY Bhalh JbraI G 10,10 HiRRs do 2 days,
R2 = Hin the sensep;@ferabl tQOirﬁithéét@mz)hom. al pohol (!—buben-V‘éyI, 10
Met hoden der Organi schen em e [ Methods of Organic Chem stry],

Georg Thienme Verlag Stuttgart, Volunme E5, pp. 656-715). The conpounds
of the fornul aThe wontppundsref R famula Horib where ® ebHawhich are obdaineddi ng

Co ba) . e new .
so ubl e adh g Copd A bbbl Fobfh, &5°offerpiifiialed 2 -
washed wi peerly spluble: agid efditionl salht theylargcthennfitered coff withy suelign,
remain in sol UyhgRed with aittle bf it sENeRBEmploye’d ahd drigd!- & tHigUfenainahng

the reaction m xture,_affer, formpti,on of th sters of the fornmula I
or 1 b wher o roSQlutiofy;Pyliication gap be carried)out By nguirlizng te reasion BIXtUryani ¢
base, te' gf W tdiftteﬁofonﬁatiml o theetiwrs t o@lthéfbrgimé ﬁtdnybavﬁe?e,Rzasd: has tarlf_en .
concent r atjzng resultin m xture n en achr raphing i
onor T ca ey phRS IS 4, ibtamich bt (Geafitobpbdr bie, witnCHigRRRIEr RAS, |,
obt ai ned can beorcemtrating dhe resulting awixturedatid them ehkriomatagraphing itesrc siliced
above for conpgouyn (o) SR nost
part, the star%‘hg’ﬁgf]%ugya}%csfgs @E?ﬁ@?%r 'rr{JaT LWWPI%ra.re ;d&;#jsérr‘ﬁ?%ggﬁﬁ'?\ea Gn t he
literature (cfbeeenyriedinge an\acid additionesall agapsseibed aboyvgifer compaupEshods
of Organic Chegfihbaimulalor 1§ where B84 Hith Ed.; 1955 or DOS

20 .
Compounds of the formula | or Ib where R2 = C(O)-(C4-Cg)-alkyl,
C(O)-(C3-Cg)-cycloalkyl or C(O)-(CH2)n-aryl, where aryl can be phenyl,
thienyl, pyridyl or furyl and n is as defined further above, can be obtained
by either

25

ba) proceeding as described under aa) - ac), with the difference that
instead of a compound R2-OH a compound R2-COOH is employed

where R2 is (C1-Cg)-alkyl, (C3-Cg)-cycloalkyl or (CH2)p-aryl and n

and aryl have the meanings described further above, and employing

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

35 or

‘bb) reacting a compound of the formula | or Ib where R2 = H (free base)
with a compound of the formula R2-COOH, where R2 = C(0)-(C1-
Ce)-alkyl, C(O)-(C3-Cg)-cycloalkyl or C(O)-(CH2)n-aryl and aryl and



2640358 (03.16.1978)). 30 |In the conpounds of the fornula 11, possible
radi cal s of an activated ester Z are, for exanple: d, Br, I,

O CO-CoH err]-4-N®2, O S2-CH3, O SO2-CF3, O S02- C6H4- 4- CH3,
0.S02-C6H4. They can be obtained by a nunggr of met hods: 35 ca)
D azoketones of the_ fornmul

111 : . .
[err] 5 cal l?éec%a?%{[‘%gj fb!FPﬁf ﬁ?ﬂ?’%hgtqcma@led?ri‘sfﬁ 8f tanémLSHH'BBHnds
of the f ormealctiord 1O MitsutlobuBiSynthesis 198H) .1) Thigive@ocampound afone
conmpounds r ; fromthe literature (e.g. J.
Am Chem @%cfbgﬁu{agfggb?‘ﬁ@g?if?m\rﬁwdl an Chem Soc. 42, 115
(1965)), and the further conpounds of the fornmula 11 can be :
prepared ard rgacted 10 correspondi ngly. The di azoket ones of the

formula VII'T can furthernore be converted into the correspondi ng
conpounds of the formula 11 (R3 = H) by processes known fromthe

literature viapghe reacting a cBitipound 6PtRROfHUITR2I0{0NCined R2LB(0)-Br or
Riferr] 15 R2-C(0)-0-(0)-C-R2 with a compound of the formula | or Ib where
R2 = H in the sense of an esterification of an alcohol (Houben-Weyl,
10 Methoden der Organischen Chemie [Methods of Organic Chemistry],

Georg Thieme Verlag Stuttgart, Volume ES5, pp. 656-715).

The compounds of the formula | or Ib where R2 = H, which are obtained
according to ba) to bc) as described above, either precipitate as a poorly
15 soluble acid addition salt - they are then filtered off with suction, washed
with a little of the solvent employed and dried - or they remain in solution.
Purification can be carried out by neutralizing the reaction mixture, after
formation of the esters of the formula | or Ib where R2 is not H has taken
place, with an inorganic or organic base, e.g. with potassium carbonate or
20 triethylamine, and concentrating the resulting mixture and then
chromatographing it on silica gel. The pure base of the formula | or Ib
where R2 is not H obtained can be converted into an acid addition salt, as
described above for compounds of the formula | or Ib where R2 = H.

25 For the most part, the starting substances of the formula Ill 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 Inthe compounds of the formula ll, possible radicals of an activated ester Z
are, for example: Cl, Br, 1, O-C(0)-CgH4-4-NO2, O-SO2-CH3, O-SO2-CF3,
0-S02-CgHy4-4-CH3, O-S02-CgH4. They can be obtained by a number of
methods:

35 ca) Diazoketones of the formula VI



¢ch) Since the processes nentioned under ca) only |lead to conpounds of 20
the formula 11 in which R3 remains restricted to hydrogen,
conpounds of the formula 11 are advantageously prepared by

reacti ng conpounds of the fornula X 37
R3 RI (o) ~N [err] 25
38 with a suitabl e hal ogenatin agentN chh as, for exanple,

W th el enental chlorine -~sul furyl chl ori de,

nonochl or our ea, N—cﬂ ni myle, copper(ll) brom de,

br om ne- di oxane conpl ex, ccinimde, under conditions
known fromthe literature. 5 e #Asily accessibl e conmpounds of

the formula X are either known R1’ or can be prepared by processes
known fromthe literature. Sui t abl e hal ogenati ng agents are,
for exanple, elenental chlorine, sul furyl chloride,

nonochl orourea, N-chlorosuccinimde, FRAukeVILO di oxane conpl ex,

N- br omosucci ni mide, but in particular el enental brom ne or
copper(ll) bromde. In the case of hal ogenation with brom ne,

brom ne i s Jdvant agean Pey convirtediwithviwdrohallc apidsoipto #e compounds of the

amount ot "t he. conpolAauR AE Fhrih RS S . JHiS eSSl sorme ol
suitable are, for eshthd &rmulddhpade dknewnofrons theh litesatiire (erg. J. Am. Chem.
trichl ororet hane OrS&c%ndtzﬁgb%gﬁéjj%“%dngwcﬁrﬁfQB?bA'Z ﬂ%@ﬁs&ﬁ%‘ﬂd the

acid or |ower alkyl
The reaction tenper Bathes GompRundscaf the formuad! Sanpcbe Jrrepaiest and eacted

between 10{@rr] andcgpésidrdingye! vﬁen@iazdk%ta{eéwbpnﬁm afdinitid a'wnecbahy 20
acids; it iIs therefﬁ{rg1 advan geou t e reaction m.xture is aflt?'ne

with catal ytic amuB¥$eFNOL, §C‘FQPV the ROTRSAPRAING COmRPU

after dropw se addi foreull (R3 =t H) by mmnsesses khewn cfeori the litepetureeviasthli r st
warmed until the ha [ n brom nated further. 25
In the brom nation !?‘9"? c@ﬁgﬁﬂggéﬁgﬁﬁﬂ#% la X with copper(11)
bromde, it is possible to carry out the reaction anal ogously to the

met hods described in J. Og. Chem 29, 3459 964) or J. Og.

R1
15 Rt
Formula IX.

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 |l are advantageously prepared by

reacting compounds of the formula X '

o]
R3

R1
x/Y
R1'
25

Formula X



Chem 40, 1990 (1975). 30 Suitabl e chlorinating agents are, in

particular, sulfuryl chloride, which Is reacted in the
customary nmanner with a solution or suspension of t he conpound
of. the formula X in a solvent, such as, f88 exanple, tri- or

h h ' - .
methyl ether. i n a WSApRr RIS HEaloBSnll i Ahenb 87t “S5firopaiile. wilh o
m xture is then treeleméntalt thiorine vert eroming, veulfueyl dploride; monochlorourea,
customary manner. &Iﬁ“l&é%ﬁé{?ﬁéf{m ?l%nﬂﬂénﬁi‘ igleat%i?éne > complex,

HCl gas is first |ntro uce Q as a
fromO[err] to 25C, Nidwomgsugeinisnidea eandifions |kn@vwnsfrpm rtbﬁultt@fﬁtumo

the solutign of a cprpeusHy 8bcd Ié%%ﬂcﬁlr?és'éftﬁeﬁ@hﬁﬁla%@'a‘r‘é@the?kﬁown

39 gl acial acet’i c aci I 'met hyl f or
N-met hyl - 2- pyrr ol i defrféan be prepare bwmeceﬁ% ”Frﬁﬂ‘ﬁ'@lﬁe@“%urs The

mxture is then treated with ice water and worked wup in the
customary rmanner. QLosuc inimde is as a
Chiorfnat i ng agent SHiatlg halogenating &GS i, for pXBBIe, IRl CUSH nas
of the formula X arsulfuryl chloride, amoaochigesursay M-ealdresucdinimide,2 beomineal ent s

of N-chl orgsucci ni ”?jlgﬁan? complex, Naﬁrom&cﬁ%ﬁf ]&ltflﬂrpgﬂléﬁla?oéléﬁlghibl

pol ar solvent such
addition of a catal I;mrmnan@ruﬁopaer(ll) bromide. |fh§|@ﬁ saseonf @mganatwnewﬁhxt ure

is then treat ed W' t Brohfife \BidPhinané a%Qanta eously"ﬁdd@ﬂdk&b\N@etﬂ% 4t8r Y

manner . ounds of the can J‘l n onal |y
be obt ai ned Jmtecgy'\Wy t fea [SQF'H?!JO sthsfeqwmo rmul a
X 15 amount of thehésthpeursd ef tHHaforkmnwD( |(1(5'remer!3@dslver&3 Thoge) or

can be pr S ed 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 ftreated 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.



20, according to customary processes, in a manner known per se wth
the activated derivatives of organic and inorganic acids such as

met hanesul fonyl chloride, trifluoronmethanesulfonyl chloride,

et.hanesul fonyl chlori de, benzenesulfonyl gloride p- toluenesulfonyl

chl oride, thionyl brom hosphor u | ori
tribrom de, phosphof ag'agWEﬁ? @Ff‘ﬂ ﬁ ﬁé %‘?ﬁ 02%?3%}8@”5 pyrrolldq{p]ee
sol ution or suspensThe reécttdmtlmer’mmaoufs tThe fmixtore is thenttheated with ice

obt ai ned accordi ng {Yggetr EH?Sp%Jk%ﬁugﬁéhO?"' Sth%XpeéHSF(ﬂ'h%x' COQASRRLS at ﬁd

under reduced press the for are purified 30
by crystallization Nrchloresuceinimidet is emmloyed asma exm‘maélngbegeehm the

tol uene, g tetra&ﬁlhﬂﬁ&ﬁaﬁhmmﬁ' “Rler QRO of 2ty CRIRURS! Range

cycl ohexane, exane eptane not pur i catlon

consists in chd usiy reacted withe 1n ?%‘Hvﬂ'ﬁﬁﬁﬁfﬁ:ﬁ ‘HHOES’SS‘PP'PBB' §el
col um, heptane,  a awoat et CefBeT2-128idurd Uiny la rmld?yboﬁbhersuéwla@nmr

20" “““he’ conpouSAMBE. GlRsRloARIcarh: aHeEAHENOR0! I CRRMS SRR | n

t he next st agehydrobhleticaadids Ther mixturd is dieroireated atithoice waler and
Conpounds t he for

Formul a X % l;?)'%t"ﬁe °‘+§6?’"ﬁ%?‘8&5ﬁ" are accessible in a

di fferent manner: da) Conmpounds of the fornmula X in which R3 =

fluorine can b r %g? c(fg{g ds of
the formula X ?cr?p vme?ﬁ% pou s of the fo;rﬂJlaqi(EQEEﬁan?F 9@@%”? f ofrPl}éEatl ng
reagent. Suitable eb)é@fQRﬁnglﬂ"é a-hydroxyketoneg of e fesmuld Xl eagent s (see

al so: W E. Barnette, J. Am Chem Soc.

0O
OH
R1 R3
x’Y
15 R1'
Formula XI

which are either known (Chem. Ber. 83, 390) or can be prepared
20 according to customary processes, in a manner known per se with

the activated derivatives of organic and inorganic acids such as

methanesulfonyl  chloride, trifluoromethanesulfonyl  chloride,

ethanesulfonyl chloride, benzenesulfonyl chloride, p-toluenesulfonyl

chloride, thionyl bromide, phosphorus trichloride, phosphorus
25 tribromide, phosphorus oxychloride, p-nitrobenzoyl chloride.

The solution or suspension of the cdmpounds of the formula Il 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.



106, 452-454 (1984)) are, for exanple, 1-fluoro-2,4,6-

trimethyl pyridiniumtriflate, 3,5-dichloro-1-fluoropyridiniumtriflate,

1 -fluoropyridinium triflate, 1 -fluoropyridinium tetrafluoroborate, 20
L-.f l uor opyri di ni um pyri di ne heptafl uor odi pgrate, N-fluoro-N nethyl-p-

t ol uenesul f onam de, N-f 1 uor o- N- propyl - p-tol uenesul f onam de,

N-f | uor obenzenesul f onam de, N-fl uorobenzenesul foni m de [NFSi],

1 -fl uor o- 4- hyThexpmbodnds af the fdrmuje || ahitaifed jcactalse belemygloyed if theonext
borate) (NFTh) | d ' rried out, for exarrpl e 25
such that a ba%tgag%ﬁ?%? gngbgpglf'ﬁf%ﬁ%h%;}é@ot%und of the formul a

(R3 =H) is converted into the enolate of the conpound of the

formula X | ution or suspension of a

conmpound oﬁ?hgof #Dag%iﬁﬁfmuﬁxom = Hin equival ent anounts in

a nonpol ar aprotic solvent such as benzene, tol uene, hexane or 30

heptane or in a polar aprotic solvent such a% tetrahydrofuran,

di met hyl f or mam de, acetonitrile, diethyl d gert-butyl nethyl

ether or in mxtures thereof. Suitablg this reaction are
n-butyllithium potassium or sodi ; sil azane, sodi um

hydride, potassium hydride, potassium¥p& i de, nmethyllithium 35

t etra- n-but yl ammoni um hydroxi de. A s ffeaction tenperature is

41 -78 to 25[err]C. For tR& dissolution or suspension of the
enol ate of the compound of the formula X (R3 = H) thus forned, 1
to 2, preferably 1.5, equivglents of one of the abovenentioned
fluorinating reagents, di ss PVEHIaI)z one of the abovenentioned
solvents o solvent 5 rri xt ures, preferably di ssol ved in toluene or
di chl or onet hane en added dr opwi_se. at erature of -78
to +100[err]C d’lvré'f’ﬁr%?bﬁpm hydrogen arg acLesy épgt?e}ﬁ d m %o +80[err] C
The sequence of the addition of the reaction conponents can al so
be carried out4j I £ ution
or suspensi on é)nt hggg{ﬁ%pﬁ{ﬁ%f Fh%ﬁ)rmfbaxﬁ WiRER RS ﬂuaﬁnégg{\%;éﬁéﬁaﬁda

(R3 = H) dropwi se tfor &xaaiple.i ynragctingeompounds of theffpmauianzstm whieh Rt at

the tenperg ures ingi Gfthedn éBERSSHING ﬂm)rﬁw%ﬁn reagent Suutélﬁécéle%&ophlhc
P 0 i Ssonlh e 1 oot . Am. Chom,. 5381
y 1
N-fl uor obenzenesul f t06,m d62-4530 a(l884)ageares| yforl sexampler r |1eﬂum'ot.2 45- .
sUch = way that th”%fétﬁagﬁﬁv?@% tr@f#& " AR Bbhe- A okatitn tfiete
formula X, in whi chl-Rgoropyridiniumi r $rifigiecpat-Bdoropyrdiniumh  tetrafiiongharate;|
e Bog e PP i T D BpYIAUH et REGR bR N URSN, ot
to uenesulfonamlde N-fluoro-N- propyl-p-toluenesuIfonamlde
N-fluorobenzenesulfonamide, N-fluorobenzenesulfonimide [NFSi],
1-fluoro-4-hydroxy-1,4-diazoniabicyclo[2.2.2]octane  bis(tetrafluoro-
borate) (NFTh). The fluorination reaction is carried out, for example
25 such that a base, with the aid of which a compound of the formula X
(R3 = H) is converted into the enolate of the compound of the
formula X (R3 = H), is added to a solution or suspension of a
compound of the formula X in which R3 = H in equivalent amounts in
a nonpolar aprotic solvent such as benzene, toluene, hexane or
30 heptane or in a polar aprotic solvent such as tetrahydrofuran,
dimethylformamide, acetonitrile, diethyl 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




20, exanple, triethylamne) and the fluorinating reagent, dissolved

in di chl oronet hane or toluene, is then added at room
t enperature and the reaction mxture is worked up after a
rreaction time of about 12 housg (roomtenperature). The

woy thar Cafter meutiaitP ok e dissplution or sibadbril feSéndidte oftnec’
the reaction mxt ureorinpound@érlllue forelila X (R3 = H) thus fbrmesh) 1t toct préfetably a

ol vent ch a
SOl Vv su S, 104 %é?]ﬁwhger}tgconcef]cfﬁaétagaovegmentloned fludFinafimy rekgeHis

extracted by shakl n
hydr ogencar bonat e sdisgeived. imhener ghnthe mhoyvementiohede polvandy or solvent

after drying over aﬁéélr%r%féraaﬁfgeggllvggﬁntnr gﬂgéh@rbrpﬂi@:ﬁlt%n%hn@ are

then be recrystalli ze a fo)

heptane for further " W?‘#‘;Q‘ggmﬂ’f‘"sﬁ)@ @@Q‘%@Wﬁé’f 2§I &’ g&ﬁ?é,&r&fqr@blg
‘chr omat ogr aphi ¢ pur af hasiripehatare of s509 ta+861C .CThe saquehte of tie @dditiohhof
O XL e st o e SeacloCBFGHRAR. Bl bl B8 e ot Y e revere
1-f1 uor o-4- hydr oxy- d)[dbl’dl e.zbm'aeldmgytbbcﬂomtmmq)r suspension of thecenolate of the

bi s(tetraf4gyoroborapgl,qf c-ar@f tﬁ@”foﬂhﬁﬁ @aLrHﬁﬁr&Wlse'}oS‘%‘%lution of the @

way that t e ketone TS use t cohversl on
enol ate or an enol BuoRnatingyeagent at the temperatures indicated. Depending on the

42 db) Cowpféaaﬁanoierﬁﬁeai&ényélecféd NhehiedbtiB 75 cohplidts- aftéy 1150
CH2) n- : 1-5 and | def d
gurtilgr above, r¥utes céﬁ b&%h@ﬁ&?gdbﬁ? é@éﬁyﬂ‘e?r %Ea"l'%%x S ItrI]‘e

conmpounds of the fOl\PﬂUcﬁobénzenesulfoPﬁmMé Mnabvéﬁia ebuslwalléb be sarrivtoltase

o0 VL1 oy 19 UL Dierang i ST, @ e 990

O S2- C6H4- 4- CHS OszﬁbiZa@eaWhatrthe trimethylsilyl endbethes of thecompaand of thiei s

al kyl ation only theed |£§d @vr}ﬁ lﬁﬂ atHog first Brepare[g (E%}(%tfp{rg’ﬁanya gousl y

conpounds of the forrru
converted into conpbrataide ¢ib1'rr"’@6<t§ Ili‘;l trlﬂﬂom@ethanesulfonateémﬁglpgnm at - ﬁl | |

or XIV. to 80°C with addition of an equivalent of a base such as, for

20 example, triethylamine) and the fluorinating reagent, dissolved in
dichloromethane or toluene, is then added at room temperature and
the reaction mixture is worked up after a reaction time of about
12 hours (room temperature). The working-up of the reaction mixture
can be carried out in such a way that, after neutralization of an

25 excess of the base employed, the reaction mixture is concentrated
and then treated with a solvent such as, for example, ethyl acetate
or heptane and extracted by shaking with half-concentrated sodium
hydrogencarbonate solution. The organic phase is concentrated
after drying over magnesium sulfate and the reaction product can

30 then be recrystallized 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.



[err] RI' 15

[err] 43 Conpounds
of the type of fornula XIl (R3 = H) can be prepared according to
F.- Henin et al., Tetrahedron, 50, 2849-28g4 (1994). Those of the
type of formula XIll (R3 = H, where R -R' can be -(CH2) 4-,
-(CH2)5-, -CH2-CH2-O CH2-CH2-, can be prepared, for 5 exanpl e,
according to Stork et al., J. Am Chem Soc. 85, 207 (1963).

Eorrpou][lds of ht u?) f oComipoundy of e forl'i)ulﬁ_r)é irawnmRm:e(cwcg)-alkyl or (CHa2pt hods
t t [ . P. t nem d.
(Lomtony °Tr5n° Loyt st wliatinsan'bhe B f550d an i ah detfied further above,

XIV (R3 = H) can thean be prepareddforadxamplepbwmantmg dompounids of theiformula
by neans ofg a stro s%gﬁrﬁ
R3- X, V\/nere R3 andn&'m ﬁigh}fﬁ g"s"ﬁgé}sgéﬁlgr% er a%g@lé%% r@agent
gi ve the desired coﬂﬁo@@rf&gnﬁ Rﬁe‘%r"\’hﬁrﬁ xan bgBixil §QO§:QGJ'|4 -NO2,
and, after acidic h@dsoboH crb-Sdaf-stdr@soa-c&HhM-eHshyeﬁsbéschQMIn
decar boxyl ati on of the err " ket oest ers ‘( vertéd into
order to ensure that in this alkylation only the desired monoalkylatlon
takes place, the compounds of the formula X (R3 = H) are previously
10 advantageously converted into compounds, for example, of the

formula Xil, Xt or XIV.

o
N
NII \CH3
R3
R1
x’Y
R1'
Formula XIi
RIU\N’RI
X R3
R1
x’Y
R1'
15 Formula XllI
salkyl
(o]
R1 R3
x-Y
R1'

Formula XIV



15 conpounds of the formula X according to the invention, in which

R3 = H. Conpounds of the fornmula XIll (R3 = H) can be converted
in an i nert solvent such as trichloronethane or tol uene, after

addition of a base such as trlgghyl am ne, into conpounds of the
formula X in aid of an alkyl ating agent of

the fornula R3-X chompounds zﬂfttéﬁ Q{Beo‘i’fcf%w&la)l)s}% (B35F Hhean &e prepargdat ed

enani ne of the forr‘a&o@rdihglto F. Henin et &BTetrhhedron, 50, 2849-2%94’)5 of
the formula X in

o iy ) 5 Hidke Bt 196 Wb o formpla, KW RA 5 o WRTRIEEAR" 580 BBy mul a
X'l and of the formiCH2)4-) -(CH2)5-, -CH2-Cids-O-QHCH)-, rTeahOlis M'epared rfom t he

I b f

dd) - Compolints of  (HETpmAcAosing, tgy Starkea Bl e s g 3480
met hods known from (1863).i Cempbunds Efithé foludandV (R3 & Hi) ﬂbeaulcesmble by
5400 - 5404 (1959 t pe

W th cyanogeEl chl Lr'ﬁétﬂﬁcﬁd% @bn@oﬁéoﬁﬁpé}ﬂp%gg b %ﬁ([)rrm Wdﬂe\m cq"g R3 =
O (Cl1-C6)-al kyl carflopdes), 731 (1974) Gpmmurld,s @fetheowekafofwnulagnwhend

it t J. Ch
( '19‘99;33‘) U; teggt o ?%Iﬁ@?@ gan then be reacted,after éEHW\"ston 4rto tﬂ\@ﬁﬁaggn

refluxing corrpourhy B'feaﬂ’ieo %rﬁﬁﬁ?ﬂﬂ base, with an @rlkxlfl@ﬂ&ag?nt«p%e formula
[ hydroxy(p-nitr obem@)ewhé:@wmom)d DOerd ldlefinedeas described furthdi djovie) to

Gacrontrite tor = vl e Yl AHbATRR bf the Bruhiaa il B 20M (3 K an

al cohol of and, tafter famidia lhydRiysisi oftthe chydBazore OB orchydrolysiseénded
t t
?g?‘r’rﬁl aag( 0 whi ch %ﬂrﬁ%&ﬁ)%é 'ﬁrﬁetgest%rs dfxiv), %ﬁ%ﬂg?egﬁto e

anal ogous/p. In thltg)ramd&wetherfpanwaa@owagmfblaejlnwena@m inwhichR3 s
converted into a CQﬂPPWIUi'n uﬁd?offtﬁéfféhﬁu% XI'II (/3 €M) can be convel’f@dman

QO CCH3 in acetic aC| th adltlon t|c rmunt
silver carbonate. 1gert S°Y¥I’et§5)5“° ?ho ?‘eﬁ agdition eha= N3
can either be base sugt emrtmthylammehmmommpmidh m thenfopmodts Xofint he

formila X i 'k van Which RALSGE With thedid UF o' allYiafii§ ag8RIbE fhe forRLATRIEK!
20 after acidic hydrolysis of the a-alkylated enamine of the formuia XIll
(R3 =H).

Compounds of the formula X in which R3 = COOCHS3,
COOCH2CH3, COOH, CONH2, CONHCH3, CON(CHs3)2, can be
25 prepared via compounds of the formula Xll and of the formula X!l

according to methods known from the literature by conversion with,
for example, CI-C(O)-O-CH2-CH3.

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 XIil

with cyanogen chioride.

de) Compounds of the formula X in which R3 = O-(C4-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)iodo]benzene

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



Sant, M S. South; Tetrahedron Lett. 28, 6019 (1987)) or else better 15
in analogy to T. Patonay and R V. Hoffman, J. Org. Chem 59,

2902- 2905 (1994) from enol acetates of the conpounds X (R3 = H)

or. from enam nes of the conmpounds X (conmpggnds of the formla

X'l (R3 =H) via an a-tosyl oxyketone and subsequent reaction wth

sodi um azi de. 20 intermegdiate gftaifemayal ohihe sphvent ditectly withcan ricehol of
(C2- C6) - al kynyl CarthBeformula R3-OH wmrmi Rdsethe Aeliniiy %nubd%muryis of

the formula XIV. In % | ogy to a nmet hod known fromthe
literature (M ochiglevated temperature. Y. Takaoka, Y. Masaki, M
Kuni shima, S. Tani, Y. Nagao; J. Chem 25 Soc., Chem Commun.

118119 (18300 1 oo SRR RtL X Wewpish R = OCIBEHY BBl 8~
base such as pot3 3tsspriepate_ﬂ anw??ouslyl.dgithistmse, ithe C'm’nel’rmsediate descrit?edrin?.i_ec)g1 as
Py de in & ety ahydb ot aPuprteda AL H edfoBlu, BB Sformuia X in SRHEH
et hynyl (phenyl )i oddR® ﬁrﬁ)(&))ﬁeusnncaoebomcb with addition rafeatalytic @mounts of

conmpounds of the f whi ch R3 = (C2-C6) - al kynyl . di)
Conmpounds of the f%'l%*eaéb}‘n E(n/\/m ch R3 = S02- (CP-C6) - al kyl,

S02- (CH2) 19henyl , SO (C1-C6)-al kyl, SO (CH2) n- phenyl ,

S- (CP- Cg) bal kydg )t S-¢6i bﬂnéﬁletﬁf%/ihe W&@ﬁlﬂa][lx;}ﬁ'ﬂ wificlh R3-=3N Ct@éh béither be
repar e reactin ol ate anion 0 e conpou 0 e ,

Forﬁul a X yl n whic ﬂgareqi? roge 4 Q?&%@W“ﬁ%@@%&“g anﬁ‘%&'@“-“a X in

ﬁuch a/s | i tgl um di iveleiph RS =@l de?rlb yanucheorshilic replacemestwith 2ide (K. Van
exane/ pyri di ne ac ure

ag el PYT NG oL Satt B 5 G igﬁﬁi%?' LeiP 2 H0ap 8B Esen petter

disul fide1®& low in analogy toefipPatanayeand TRe \t dripfimads JofOnngIflemmﬂQa X

obtained in this [

S (&2 n- pheny! 12902-2005 (1864)Fom @dﬁ@g@&t&? oftr%(:EFf‘u Sseg MRg H)

persel eni ¢ aci d to Qi em: epamines of the C@BPPB@%H@(W%@HW@P&IQ@ ((PZBT

SO (CP- C6) - al kyl,  SQMI(RIPEH)) vua an a—tosyloﬂhélibhle)ar{d] subXetjuit ¢&actidn with

M kol aj czyk; Synt hesi 1978 with a solution of 30%
strength hydrogen m@m Qﬁ by reactlon wi th

m chl orop@_Ooxybenzm o aC| d in dichloronethane to give the
Eﬁéﬁ?fff)nd' " éﬂéonpoun 9 F%Q&f or nulﬁé)&ﬂ %'Ch 3;32'3?5?% §aelg<¥/®lac§ns Brti ng
materials for prepared via 1,3-dicarbonyl compounds of the formula XIV. In
analogy to a method known from the literature (M. Ochiai, T. lto,
Y. Takaoka, Y. Masaki, M. Kunishima, S. Tani, Y. Nagao; J. Chem.
25 Soc., Chem. Commun. 118-119 (1990)), for this, compounds of the
formula XIV (R3 = H) can first be converted into their enolate anion
using a strong base such as potassium tert-butoxide in tert-butanol
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 XIV in which R3 = (C2-Cg)-alkynyl.

di) Compounds of the formula X in which R3 = SO2-(C1-Cg)-alkyl,
SO2-(CH2)n-phenyl, SO-(C1-Cg)-alkyl, SO-(CH2)n-phenyt,
S-(C1-Ceg)-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,



t.he preparation of conpounds of the fornmula 11 in which R3 = H F, CN N3,
O (d-Co)-alkyl, (CP-C6)-alkyl, (CH2)n-aryl, where n can be = 0 - 5 and
aryl 15 can be phenyl, thienyl, pyridyl or furyl, (C2-C6)-alkynyl,
S02- (Cl - C6) - al kyl, S02- ( CH2) n- phenyl4%SO(C1 C6) - al kyl ,
SO ( CH2) n- phenyl Cl-C6) - al ky n- phenyl ., where n can be = 0
- 3, C(O OcH3, C(qm&mﬁt}approprlat@l@)mdlwyémdlw deq@tdpwi( CH3) 2,
g)fn))m ci al ?ndazahﬁztbl e (l)'atu5eos c b&ﬁ 8 op oFMDFd‘Xrobfélﬁﬁg,rm ﬁhyr‘nganal o]

rci y avai | r SS | gy
to processes known PRABRPE %Wh'ce?‘ ﬁSFté691u¢£)‘a]§¥ﬂr@r§'@§1{2)n‘pﬂe"yl wheren' "
Rl = 0 3, can be :rocessed furthdrawiti gerselem@al:ldt oyivthels of the

formula XVdn whi ch bﬁi h@%i_ ¥ -Cs)-alkyl §§@3rﬁﬁgngpghgned

at the outSet, and?
such as hal ogen, e. pher(yl) (dr DEabowict) M. M)kolajczyk Synthesis G078, RS8) amkre R' =

alkyl, e.g. CH3, or, I o@logirowyéttggﬁg{'h?&ogen Jperoxide &Wrﬁ?hﬁéjnto ring

closure with protonl
cor respondi ng cycl |\u@mm-ohlp|mﬁr9xxdienzmc acidrin dichieromstbane te give the to

met hods known from ddifed ohaf stilfoned: RS*@% CHo)n-

der Organi schen Cheme t hods of Or(ganl C gcm st?y] iggﬁe 2)n

Verlag St gart, )\/oluma VI1/2a, p. 111 ff.

46 eb) Oorrpounds of the formulae X and Xa, in which Rl and/or RI' =

26(20( C(1:6)C63leI gl &9!'" e%b’@fo SO'% g@&l E)'ﬂl l}%f h sehv O&[gﬁﬁm,{natenals for

phenyl , SO2- ( GQHe)preparatiph, of\mbmpoumdsa)f the forntula lidn vdtieh RP= HOSF, CN, N3,

SO2NH( CI - C6 d
accorc(zll ng tZ) ?Q%Jdgaxoﬁ%&h&i' g’ﬁrﬁ)) 1@%@8?%9'(&“?&53&%% ,0 5and aryl
Met hoden d& Grarabespitenyl, chiemyb dysidyhou furyk, (CoegiralkyndnSEnr(31-Cs)-alkyl,
Vol une X111, f akt
subj ecti ng thg Oég(r%gi ?gggﬂ '4&%4{: %@%E@ES oungg)ﬁH%rhg F(Fﬂu?ﬁg)'yk%
or Xa, in whicB- (QHzamr@hanlelwherel\mecart bea= reduat iGR)IOCHHCENPEE26HS,
C(O)OH, C(0O) NHg, C(O)NHCH3, C(O)N(CH3)2, O(O)CCHas, and Z has the
meanings mentioned further above, are commercially available or
20 accessible in a different manner in analogy to processes known from the
literature (Scheme 1):

@’S_. m@f\«_ @&

Sn(alkyl), XVl

Scheme 1

ea) Compounds of the formula XV in which R1, R1', X and Y have the
25 meanings mentioned at the outset, and in which W is a carbonyl-
activating group such as halogen, e.g. Cl or Br or O-R" or
O-C(O)-R", where R" = alkyl, e.g. CH3, 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.



the formula X or Xa, in which Rl and/or RI' = NH2, using, for
exanpl e, Raney nickel and hydrogen in a solvent such as, for
exanpl e, ethanol or glacial acetic acid, or using zinc in glacial acetic
acid, or using tin or tin(ll) chloride in,Qydrochloric acid, and then 15
di azoti zing by reaction with sodium nitrif1 in hydrochloric acid and
converting furebper GonhipoUndsfaihe mmae A andaXaairewhicha®1d and/agi R¢' =
t he correspondi ngl d su chIo an

P 9 y§ ?',‘It%f]éﬁ]élkgl bf S0l 1 Eﬁgéﬁ( b@o Q!‘\enyl

converted reducti ve f kal i | um acc

condi tions into theSParCasEehalkily sﬁparph@}%km s Hﬂ)ncﬂhqfl)’ll thSQ-n(Cb'aBn- 20
are then processed E)Hé Oung&cggq?)ﬁ%érg WherRAh kaewse = gm. tg)e SOo-NH>,

| h R
andior R 5 S (G - SOpNHkyrCoslbenySOMIE ncekaifvla. kyean be ' prepared

28 E’ge_'g" ﬁoz I(CI - 480ordin ylto rﬁgﬁ‘rd&e'khbwgsﬁrb?\ﬂhé RiePailre «(Houben-Wey,
n- pheny
S2- NH2, SO2NH( C1- %Im%d é@ﬁg%v h%m!&/ﬁ‘f%tROds OQOTQaNCZé'&mEHMLds of
tOth f2 oar;gl aOX cﬂrz XaVolumevXith) il 422 df.oand 475- ff., Thieme Velad Gtu rt)a:bgy:
y
radi cal s one or rmr%Ub(fFa"};ﬂ *hgan (%gé %{e sgl&ﬂltgtgdﬁmpoms Sf'g%lft HPao
fluorine, 1 one hyarXgein whichtiR1 apglaadt =bOAfo a reduction to the(amines, of

O CH2-Ph, NH2 or N n - er - 6,
S (d-co)-al oyl Sf%@g%fﬁﬂ%%(ﬁz@*ﬁ%ﬂ? l1 and/or R1 N‘M}h L?sn’i'g ch' 0.
6, are accessibl e aemmend?a@exstmdt&lran rlbna solvent Suchc@rpfm'nds
of the formula X Oreﬁﬁn?h"e\'}ﬁﬂr@i‘o? a /ébretlg'acmfd: d&fnadz‘élnc:ﬁ glamal acetieY

nucleophlllc repl acenen
RI'-M in which Rl 8 Rluﬁlﬂﬂ/é'"t E)nPWSE dgdnth @9@“'956\/%0"1 and then pg

Mis an alfgli net afiagétiing Ebgpi‘éa%ﬁonf\mth @e@imhamri’tb in gd?ochlonc acid and

hi s Tor example, érrﬁ%%ﬁ&i%rs\ﬁﬁi Gia,d SEBM,Gacklahic i give

47 and/ otheRl:brresﬁondlaglgdsahstttgmnhsu;fonydachlladdet Hieseo cahOperr] C
I t
NN d et hyl acet am GRVERER' et Rivelfiih (i hcalinehBBIRY AcBbRf 18 standard

sul foxide with a comnmma)mto lte correspondmgfwifnmcamrwimchFﬁmr thelr PRBre R1
and R1' argy as defi &%dtrﬂwg%ce%éb fuRther accordm%:;bntrhéiho% %&ﬁﬁ‘?ro’?ﬁc’theas

f or exarrpl e, sodium or

arpona d
pot assi um hexanet hyht 8@@8‘%%@’3 compounds °fp‘§9 & OF lJFh ‘&8'&*‘ §1‘de
cesi um carbonat e oramdfora-R1’ = S-(Cq1-CdldliylamBphenylhyd8x{CleCghdikyhen

worked up in the CUSHOGRIN  SO,-(C-CATHIM! - SOs-phenyl, S-(CHz2)n-phenyl,
SO-(CH2)n-phenyl, SO2-(CH2)n-phenyl, where n can be = 0 - 6,
25 ' S02-NH2, SO2NH(C1-Cg)-alkyl, SO2N[(C1-Cg)-alkyl]2.

Compounds of the formula X or Xa, in which R1 and/or R1’ =
O-(C1-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 replaced by fluorine, or one hydrogen can be replaced by OH,
OC(O)CHg3, O-CH2-Ph, NH2 or N(COOCH2Ph)2, O-(CH2)n-phenyl,
where n = 0 - 6, S-(C1-Cg)-alkyl, S-phenyl, S-(CH2)s-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 Such conpounds are al so accessi ble by reacting conpounds of

t he formula X or Xa, in which RL and/or R1l' = Br, under
phase-transfer catalysis conditions (E. V. Dehmow, S. S.
Dehm ow, Phase Transfer Cat al y48¥s, 2nd. Ed., Verl ag Chem e,

vvx\f!t E,hei‘ (r)nr éggﬁi)l \tlaVi, t%’&ér R1"=F, '%%W&@M‘Ja@%%gﬁ? ?l?'g%idl n a %0 urel-|
of toluene with 50%protic solvent suichasguimethylformansidei diNtdinethwiacetantide.i on
or with 15-crown-5 N%ethyl—Z-pyrroIidEﬁ%WWE%WI‘ sgﬁc%tiaé Wﬁﬂ% e oRfPtR Mo G' um

hydr oxi de sol ution f en wor |ng up Int
customary nanner ( AormulasRitH opR1'-H, whereijiygad RE arg as defiped aboyri W'ﬂN K.

Russ: Syntgesis 573a§d|ﬁé|986¥)a base such asAfoprx%mﬁf |s\6€ﬁ.ﬁh|1'er )Soteﬁiﬁlﬁrﬁ
Synt hesi s 828-9 (1982

Xi ao- Hun: Synt hesi s V¥P (1552929"1 hydride, POtHSS'}Aleau"tﬁxa"%thﬁﬁlsf gzange,
Met zger: Synthesi s @zﬁéséluﬁﬂ%ﬂ)éodlurﬁ5 hydroxide, Aksitim costbonatey ovortktrac-up,

g’gpcgf‘ggf o k;lhe fWia@éoﬂ@néiyd@Qde and then "Wb@égpﬁeflﬂ%%cgﬁ%t&m@y

where in the al kyl maoneal s one or nore, or all hydr ogen(s) can
be repl ac by fluorine or a hydrogen can be repl aced by OH,
OC( O CH3, CH2- Ph, NH2 or N(COOCHZPh)Z 30 (CH2) n- phenyl vvhere
n can be 0 - 6, S-(wchspmporpds ate gsaccessible by reactlag(cequﬂsecvf

where n can be = 0 forrﬁuléxrbﬁka'smb@hicﬁqlwta?ﬂlor R1’ = Br, undePBﬁBQéUﬁ%?\sﬂafr the

formul ae X and Xa, in jch can eotalned
according to standa‘?% %ﬁﬁﬁ!@ <E$rv @ﬂ?\“ﬁ’% - S. Dehmigw, hase: -B" ge

Chem 26, 2522-24 (Gﬁﬁlysléorcﬂndfcﬁd £x¥eplag, Chemie, WelmxelmpumGBS))fwnthe

e M o R B R0 R b el 1.4y iy, 6 S,

exanpl e, NaCN, KCN, catalyst )such. aghAliqusitv3dd® insadnfixture ofstalgene with 50%
advant ageously a p ' -
: o LU AR DGR oo SR A5 0w S

or di net er@JNtbx5@dé strengtht agueouse sedivph W@@@%ts@ 'qnstISO to
EQQOOC- ec) %mﬁ@ﬁ%nafthbh%m{m@mdfﬁé @Mo?ﬁ@ mﬁgﬂl@r | rEilséﬁd/ or

' are n n St I
can be pr%&ar ed Buggén, £ 3 yﬁsﬁ?geﬂ?# g’g P@% ai?}é h@gbﬁfﬁul ae
XV and Xa, in A Ohta, \/\Ml dWwasalRl Y. Akitd:08yntHesis 828- 9 (1982);nW. Chirdi ne
Che tri 1 HQBATCL NaREHY-TONYE O* KiadAGR! I5)RHeSi™45KET K188D),T om

H. Alsaidi, R. Gallo, J. Metzger: Synthesis 921-4 (1980)).

25 After customary working up, compounds of the formula X or Xa in
which R1 and/or R1’ = O-(C1-Cg)-alkyl, O-CH2-CF3, O-CH2-CFa-
CF3, O~(C4-Cg)-alkyl, where in 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-CH2-Ph, NH2 or N(COOCH2Ph)2,

30 O-(CH2)n-phenyl, where n can be 0 - 6, S-(C1-Cg)-alkyl, S-phenyl,
S-(CH2)n-phenyl, where n can be = 0 - 6, can thus be isolated.

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 CI
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,



l.Literature. In analogy to N. Myaura and A. Suzuki, Chem Rev. 95, 10
2457-83 (1995) or T. Oh-e, N. Myaura and A, Suzuki, J. Og. Chem
58, 2201-08 (1993), such conpounds can be obtained starting from
br.ono- or iodo(hetero)aryls or from (hete4®)aryl triflates of the

formula XV or Xa, i | ! Q¢ Lol 1 N i_adi :
tri f1 uor omret hanesul &H%ﬂ‘@&}ﬁja&@age%?‘%'éﬁ‘a@% 5?*8@%{%%’(’5%""&"%? r
_esters or aryl bor ondimeitinylissilfoxidehA suitable reagtion tempearature isi 190,401 200°R1

and/or R1' can be an optionally substituted aryl radical such as, for
exanpl e, phenyl, thienyl, pyridyl or furyl and B is a boron-containing

radi cal such a8C)B( crpmpopndertihe faspula gneyXa,gp shielyi Hhand/or R1" are
Feaction 12 cart i qogr anallsUSUBdEy| bh Abterant radiual eaf be prepared
i i's | u W it .

base such as. for - KNG caTeSRIINGCHDROLAGE of 1h8, BmdlaeckHoghs Xa, in
such as, for exanplwhichodi RM hydandforle, Rddi uniscar throatise, sododine or
hyd b te, ' | t

b o hydr oxi e, bERMTaARSIRNGIGY, RRESRII RIRSHRER! Gown, ram the
a sol vent nixture diteratane. dx analagy tooNudiyauradand therSuzukicehems Rewl 95,

t iyet h | |
Water or ﬁ!dm Oxygﬁﬁg???g?%@grg?-é N. My46R %n&%@tfzghégbgﬁa?Chem.

benzene, dinethoxy uran, di oxane, aceto ]
di met hy! f or mani de” w&:r22Hd08 i(3993% stch sompaunds Ganabeg abtainad istagtieg from

s e o el e e 1
chl ori de net hyloeneafgm'gh aQchQJ’ BN c%t ?H’Pf@?ﬁ%ﬁniﬁ ;’f&?@"@r’ aodine,
Pd( DBA) 2/ [ ( MO 3C6 HefltbtiomndthBRésulfahyloxyz \Wy deactione withe layylboronic amijs or

andi or RUToar ol o apbiem SR AR Ror ta 8RB OORISprih ilieh B

can al so be prepar eahd/epR1i kande angpsionaly) subsiiutedisryb radinal such as, for

fornul ae XV and Xa,e)idﬁﬂeﬂfgi 5@ Wm%%agg‘s%b ron-containing
di cal ’ : e
These ar e pr epar ed %H?%h%%eazas BHips BPkHoSe: BIO{CH2R0} B@GHSHa)-

8458- 59 00, T 3R-OF BISB(CHICHYY, 2 seonba. way. WG haplifg,
- Jrom, e 0 nas o or ae an a, I n
hich Rl 20 3Rt 1S reaied Oyt ALt 19056 Wan' SIAHR & 5 SRgaie: ne

pi nacol ester of base such as)dorliexample,ctriethylainirid 6C2T2amEG&GRNM Hase or by
(oAt on A S such as ot phpie Kl Wkrdde 25 PE6ENERE sodlh o <
di met hyl f or mani de, hydsegercasbonate, potassiutv|casbenate, npotassive tphespbate, The
reaction tenperat urigariim MaHxidE) dedium fluoride or tetrabutylammonium fluoride in
25 a solvent mixture of, for example, toluene and water or acetone and
water or dimethoxyethane and water or in solvents such as toluene,
benzene, dimethoxyethane, tetrahydrofuran, dioxane, acetone or
dimethyiformamide with addition of a palladium catalyst. Suitable
palladium catalysts are, for example: Pd(OAc), Pd(PPh3)s,
30 PdCI2(PPh3)2, palladium(li)-[1,1’-bis(diphenylphosphino)ferrocene]
chloride methylene chioride complex, Pd[P(2-methoxyphenyl)s]4 or
Pd(DBA)2/[(MeO)3CgH2]PPh2 ([DBA = dibenzylideneacetonel]).

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

35 and/or R1' are/is 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’ arefis 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. Ishivama et al., J. Org. Chem.



100[err]C. A weak base such as, for exanple, potassium acetate and a
pal | adi um cat al yst such as, for exanple, palladiun(ll)-[1,1 - 10

bi s(di phenyl phosphi no) ferrocene] chl ori de-net hyl ene chl ori de
conpl ex or PdCl 2(PPh3)2 are further added490 the reactlon m xt ure.

The conpounds of t hgof ?Swhaﬁagysﬂgpl M(SM a|J1 i g?, 6458-59

Rl and/or Rl' is a boron-con suc C .
B( OC( CH3) 2- C( CH3) 2- (3997} fiom mc@@p@ynﬁgaﬂzgfq;m banghe@: inwhich R1 ¢)
with a conpound Rl-Brd/oRR1lis Brorhihk 6ﬂo€inéeb9989€li&1jﬁntﬁfthé%acol ester of

formul ae XV and Xa,
substituted aryl orth%p%a?‘yl a?'adﬂéfﬂ4d?b2)§é? 2Cale Q‘g 5?9¥d§e%‘ft'°f‘h3"th
formul ae X\ and Xa, 4i46 Bhe&bn&hﬁnﬂ3-@-dlaiobé’@lane Solvalitel iémployed are

B (o5 0 " peiRtabepE B SuBEs. Wstyromanice, dosane or
prepar\(/awil i R anot hg/r tohmneor hnxtmemﬂmwfdihefreabmri tempentl)fé is about 80 to or
Xa in ich RI an

aryl or heteroaryl Egﬁ)l des ‘%Ht%aeég or nmu‘ﬁsof%eQQ a ﬂ;dgésélghsac%t ra'}%'a
protection, as f or paliadiyne, catalyst estich @S,af@hr p¥ayple, urpal ﬂlmﬂi)ﬂh,‘l

may be pr W tBL?g%leéﬁwﬁ% ) fé d'emeﬁa@%tﬁme% I N chloride

tetrahydro uran at -

fromthe literatur ec?@Pb%xa&ne éfi’}’a)zegrceg urt Ie@%ghgdgﬁgp%dr%gﬁ{]qn mixture.
4755-63 (1985)) int Whé%n%drﬂ%mbrfﬁnhulablmmatthdﬁ ,obtﬁihéb #Owhich
el T ParL are BASBadeRRE e 4 TR PRPIfaG Rl Sh L Bk o
exanpl e, net hoxydi eBt@Cb@Hg)zeC(@Hg)z«@) acamrtlmen bencatipledh@s described under

bt i nent 1Bt compolhHEIB A SuePung FBRR1-I RIGTLR R ifbgiHes' dfe,,

R1' are/is an opti ofaxivitjaes X5 tanduXad lmr\wlcbrm andfor R1’ arefis apapptionallyi cal |

consists in reacti ng m%”%"ﬂfhétg rEHI L. XVI, in whi _ch R1
oned a an

has the meani ngs ment outse Sn(al kyl)3 is, for
exanple, Sn(n-butyl)3, in the sense of a Stille

'_'“lj

gg gggpldte:ga}@ﬁ@asdwogwée %rﬁmlaecwkérmwa‘ gﬁ[‘}vh'm Rr1]t ahdlorrR1' such
Chenie, 9820 refiss Gy toren g%’;‘?‘gu r{aq*ca‘il s%ht ﬁel#fb'éﬁagﬁl@f}gﬁbs 815
(1992) or in B(O-(CH2)$0), B(OG(CH3)Je0(Ghig)y-0) drB(CHBEHA5rbélso

opt | onal 'y subst i 1 PRErapgfed R &tinet mefnef o capotpSrorihe i xv
pal | adi um cat al ysi sonXahn whichdxhapidégr R1’ arefis 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’' arefis an optionally substituted aryl or
heteroaryl radical, consists in reacting compounds of the formula
XV], 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



Pd( PPh3) 4, PdCl 2(PPh3) 2, PdCI2(PhCN)2 or PdCI2(CH3CN)2 in a
sol vent such as, for exanple, tetrahydrofuran, toluene or

di met hyl f or mam de at tenperatures between_20 and 150[err]C. 10
The organotin conpounds of the formula XVPOfor their part are

accessible, for exaggl ﬂwfééﬁﬂrﬂlhggtobﬁ@lhéﬂ’é RAo@h frbﬁﬂtrf@tmature such as

precursors by reactio I al kylt

Ln,.c
bistributyltin ( Buﬁﬁm %U e i dr %ngg'ﬁ%sﬁ‘ﬂ%wg"‘ﬂtﬁoqh?ﬁﬁe 198,
[I_l tg; ature l(J _PIS t$%4-§¢9 (AEBBWaﬁdT S I\U84M5|§1:I@e6ll %jntﬁ@ﬂsm-te158@992) or in
: net al., Tetr ron,Le rOCESS,
a pall adium catal ys éﬁﬁh !is Fe%@!}ﬁ%% 98( ]P'?ﬁgl Qfsﬁsééd@g@ﬁTh
sol vent usd&d can becorf\poumd(WBe,ortRJI'-d,ewbere R4’ iswtOptnmnallgrmmshtuieé aryl

15, et vesn, 20 200 14ORGe P OLafol el S nOhor beample, L1

can

be obtained in analB@ Rits)m;ePd&m(PE’heha Pdcla(P GN)I t%‘radg?ﬁCHs(:N)z ina (M
Gelen et al., Rev. ﬁfﬂ/éﬁ Ni gp Téfhr#nﬁl%d %ﬁ‘?@)draglrgg foluene o

(1977); M G el en, | con r mani um

(1981)) by reacti orﬂlmethyl@mmldgga@mngrawmnﬁtwen $188i6sor 25
with sodi yp trinethylstannate at about O[err]C. ef) Likew se,
conpounds of the f

la X whi R1' . /]

corT oy muber 1 oG Gspolt ShSRa, BT o, for oSk "
%i)t ai S/Gd l 21 such ?amessim crorrpwan‘ml@f from fﬂmgmi-@m_hét@,ted n orhi-fgdindted

and/ or areli
het eroaryltintri al k@ﬁ?[‘%lrgr?heb% of%%'{:t&?h %ﬁ‘( al%%j ?’gylmj gﬁ‘éﬂt’ﬁ@%’yl ff?
in which Rl and R1'bigtributyitin (BuzSnSnBuzupeconding:td progesses knowndromithe f

di cal th 5ar€ o]
'[ﬁel fcgrrml gds(; |ne %h%l? 5d rﬁl%'gge 'S gﬁ%}' é 9, %4'§ ngéf
(C2- C6) - al kenyl canTb@aﬁlﬁt@ﬂ n@@trﬁbe(ﬁf@ﬂﬂeﬁtb% (49972). In thlslP’Q@?%&.ure

as described in ec)g Paﬂacﬁ@h cémlyeaéu@daymoe%kahw@dpaqaphmns@fdded Thef or
exanpl e, trimethylsilyl acetyl ene or a nes (K Sona]%%tshl ra et al

Tetrahedron Left. 4SRiventiuses TféPK an e,etp]qgne Feadionst e@?ﬁ"?ﬁ-@f@O) ),
51 al kynyl zi nig th&tweedezo @E\d Negic hMoﬁéo\zér, the orgambtu ﬁads &A57- 60

(cérgrgZ)L)nds of (iralt Lbﬁﬁ%b&%}fy\%am %%%J‘Rg% g%\ﬁ%yfpp%&(ﬁﬁ{?u%d 69\H3¥%ssner
et al., J. Og. Chesan %8, oldaited in analopystd) methods koopnufrdm tie diteratusenul a
Xa in which RL and/ M. Eblerfet/dlS Rev. PEMBbAGelmSNilMm Fin PBad Compd. 3, 9
(1977); M. Gielen, Rev. Silicon Germanium Tin Lead Compd. 5, 6
(1981)) by reaction of the corresponding ring-brominated precursor
25 with sodium trimethyistannate at about 0°C.

ef) Likewise, compounds of the formula Xa in which R1 and/or R?’
arefis 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' aref/is bromine or iodine, are reacted with aryl or
heteroaryltintrialkyls of the formula R1-Sn(alkyl)z 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)),



The solution or suspensions of the conpounds of the formula 11 thus
obt ai ned according to the respective nmethod is expediently evaporated
under reduced pressure and the conpounds of the fornula 11 are purified 10
by. crystallization frominert solvents sugh as, for exanple, benzene,

cycl ohokane, PRy IERE Ao (= NESBAEREALY, O, CHelt, 62 7286, (1907)
formula 11 t huer ialkyitinadkynes, of B‘tallndtm\QIaMthcalM mmpouadg, of ﬂ-rali@y!bm'oanount
of a thiourea %mbaﬁnésow.hyl édrhﬁbﬁ?&%‘(% "HAssHer ! Ubelg UOAEM. ab, 2598e i n

a 15 suitable |nert rificatio |ons

h
For the reacti 9849 with %ﬂwﬂﬁ% the: lfJRr!}TFE‘; r?EﬂuH‘ whine & ?Bgﬁ’rr%}ﬂ p?"&@ﬁdur e

b), the re#&ctilgidmifieCiatinessr OTf. i n a sol vent using the known conpounds of
the fornula V. Particul arly suitable solvents of this type are | ower

al cohols 20 having 1 to 4 carbon atons and | ower al kyl esters of acetic
aci d havi ng 1 Tiee solutiod orsuspensionsref the anaumds ohthedoymulaut thuss, f or

are bartied Q&b@&ﬂ%ﬁ&%@ng 1§ e Fsbecids fidthia s BSefignd) evartta e?H e
pref erabl y betwadsar rediieed pressuresndthg¢ compounds of theformula llarepun
bet ween S qgnd dﬂ?c@@tﬁll&aﬂ%ﬁ from mé'?@@g?@ﬂi%oémﬂlvsafff& Qﬁar’ﬁﬁfer%bﬁzé gan be

recrystallize man 1 nert, sult vent or exanpl e,

acet one, et hytoluangy fetraghieremethane,dichlpramethane, h2-dishloregthaneovever ,
reprecipitati %yddmeahes pénwnb hépaakt Advanta ;q::usly, theddemp oGR8 6f thes uch

m de Wlthre]t hy,‘ sg.et rri!dei ouRt. .

as, for exa for

ni t r omet hane, gh)tlni}wﬁ ?%tam% P be r@laﬁ
free bases of oftethiourealaf the farmuda sib irbtheartannerdescribied under ac)labioi/emul aby
chr omat ogry es

di chl ororret an%lﬂ%b?%meﬁanoqt vﬁﬂtchﬁ‘t?u acetﬁﬁgfeémt@ﬁlsﬁ %ﬁglr':' et hyI acetate

wi th et hanol. 35 The corrpounds of the fornul a I can optionally be

converted int OFéhﬁbrrgéaﬂ.dﬁofmg cdiﬁp&w%ﬁﬁbcrogﬁufahv& cridkd -h‘g?océfldhréh' s

rocess, the conpounds i ntroduced | nto t pur e
!toerrper atures Hek \Kﬂ%rﬁeﬁﬁt@rﬁ‘d'%%"ﬁﬂ out in a pRlygnipeing; ﬂllﬂ‘q‘!‘f“ raPoRNgs(afi ng

IOOI nt which i sthedorauvf Paﬁmwmmwe sbivents of thls type are lower alcohols
22 vent, B0 Rlund 187 SR e ey aDOE SRS b B aBR i T
as, for exanpl4carbon atomsliimthe alkyl enoiatyy duchiasyrfor éxamiple, rmetigd acetate
ﬁ;i/isﬁpr ‘i%' cg ik r{yf"éEeIQ’tE Mh general, aI”ﬁ"Iehr)é'acﬁBﬁ@ére BalrfR8%Sutdh Wienftssthfiré
J range between 0° and 60°Cy 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, acetonitrle, 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



5.noiety, acetonitrile, nitronethane, acetone, nethyl ethyl ketone or

| ower al cohol having 1-4 carbon atons. In this case, 1-1.5 nol of the
acid HZ are used per nole of the conpounds 1; however, |arger anounts
of. acid can al so be used. Expedientl$2 the reaction is carried out at

t o b : d
efber Tt Se 40CORhRRBORANY, ABhEUEL heleBbROATL b ok 114 SRR
H Z i n gener al such as, ferexample,dn watenor an asganigsalvafioskdisasffor gxampleyl a |

conpounde. -V dioxane, “eitahyGRiTOfr, ERRYl elfers QISSPROY Sthef teriliyit | on

u . y .

ool ated hen MeTS] Stbptia WWPE Ss3T 2CRAIS ARG drh Cata, SIS dh e HIkY

wat er, prefger airlojethy acetonitfiles avitoiethiane, adktaneyomethyd ethyloketonecorsipwernt s,

hddi tron of 3 haiephal TG d-4 carpo Sloms”h s hse, E1 SRS A G2

conpounds pr ecuged pee mole afptheogompoends {;chowever, larger atourds tof &didcanusi ng
of the pregj.Ritat, ty 20 . [ !

roducts aro ofisg bf ugbERERdTEY e FhactEh is, carlelf i &t Rifipérafties

€e Of pur]
occasi onal | y i betweens @ andAOYE spreferably betweenridY ;ﬂl‘t§h£5 &.ass-1i ke products.

These anprqghous products can be crystallized by treatment with an
organi c solvent at 40 to 80[err]C. Those suyjtable for _thi re, in
particul ar, 25Whamwepiing e mpugmlvtwéwaﬂ@mﬁn ab ey Qrﬁym gesesle,
| ower dial kyl immedkitd dissolutibnesfethencdmpbendsbf trarfdriaule | atdurs, fand only
appropriate, alternativel coho aci d addi tion

| .S, . The.

o bduet s can bEraN, StRiRar B the..coBRSPIRO L ACL AHARGR  FoBPPAdS.
conpounds of tExpédiently,atie siitssatdordingsés theeinventiorxanepisnlated wheal at i ons
o o . rardlt € ! o
| norsenke Tyl o 65 L) eI P SPAB rtrabbg O
or pot assi um cleezsgrdryng.Jyhenwakinginerganie ssivenigeinesspasingliesoluble agighoni a

and ari nes, - sugdifien saité aliafiirecibilato BfaP AL of tdrodhieekivé abRryAM ne,
pi peridi ne, norphol | ne, nethyl |$_é,cl ohexyl am ne. | en worKking .n an
aqueous nedi unPhewiss, thengeid additign Lcorpeeu ipgeCIpltatecdﬂﬁggmlqte after
frequently pr eEﬁ@i éaricentratios ausihg onesitiad precipitating dgdrits atérioned.

t

extractio an organi c solvent, preferably with ethyl acetate, and
53 [ ated. Suitable organic reaction media are particularly |ower
al cohol s Theiaciyl additiompmgucis aresalsprabtained iy arver highl degrerafgurity)d

| sopropanol s occasiéHdiySh thE!Bih FORECHUS ofd BF B¥orBhBEs gla<-fid priduicts.an.

di oxane, ethyl ene ) )
y These amorphous products can be crystallized by treatment with an

organic solvent at 40° to 80°C. Those suitable for this are, in particular,

25 dialkyl ketones, such as acetone or methyl ethyl ketone, lower dialkyl
ethers and acetonitrile, nitromethane and, if appropriate, alternatively lower
alcohols.

The acid addition products can be deprotonated by treatment with bases to
30 give the compounds of the 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



gl ycol di nmethyl ether, dinethylformam de can also be used. The reaction is
5 carried out at -35 to 60[err]C, preferably between O[err] and 25C. If a

wat er - m sci bl e organic solvent is used, the free bases of the fornula
l. are precipitated by addition of wab8&r, if appropriate after prior
concentration e ' ) us. ol LS SILD! e
sol vent, the rgélat?%nsmgblém 15‘% rgés&iﬁ“/ysﬁ'eeéﬂ%m%}ﬁ é\%’éﬁg?%g terwetrhégmr)@g%t I on

and the or gani ba¥yng VAt carbon catomsy frefeselely. methanol, Teibaseh aprcisopiopasalbel ow
serve to illuspégber hyinyGsthte) diethid ethér) ABtrahydrofurah! dic¥drie) dthyleh@e

mel ting or deconposifion points, (m nmeasyr ed re t corrected and
are general ly Qé!ﬁ%lrﬁimﬂth)dr?%i@fe dﬂéﬁh@’ﬁé”’ﬂ%’ﬂ"é}e gan also bﬁ'&ﬁ?@-nfhe EsagHands
Sll ~ 5 R%arriedF&t at -35° to 60°C, preferably between Ol" ta'nd 25°C. Fxanydter-

; ' a

5-502- CH3: H misc%le orqgf"\ic ,golvaqéﬁ%_gs%étwe\écggges_otjvhpe; fom_:@% | arg
5- SO2- CH3; H precipitated by addition of wat#? ifGxfipropriate &f&r prier concentratiaf of A3

g: ggg % E the reaction &ixtxﬁe. V@ﬁusing&@@r—@@&itgle’solven’t, the'léie\ctigé’zzl

A5 5- S02- omixture is washed with water afterbe reactiorcapd thergrganic solvent is-
159 A6 10 Seviioratdd, H H H CH3 CH3 CH2

HO > 240 A7 5-S2-CH2-CH2-CH3; H H H CH3 CH3 CH2 =
- 109 A8 - 5-S02-CH2-C6H5; H H H CH3 CH3 CH2

164 A9 ST Zexdriaplebilistdtd belibw Hservél toGifdstrite & itddhtioktibut without

136 AlD 5r-ess?r|26ti9§|2ﬁ:.c?ﬁg;m|e_\ting o decHomg'ééi-tigElf’pocl'ﬁ{zs- %‘%,) Reasured were

= not corrected and are generally dependent on the heating rate.
16
Table 1: Examples
R4‘N—</N RS
R2—0 S
R1
X/Y R3
R1'
Formula |
Example R1; R1' R2 | R3 R4 R5 X Y [Salt| M.p.
[°C]
A1 5-S0,-CHs; H H | H |CH,-CH;3| CH,-CHs | CH, - - | 131
A2 5-SO,-CH3; H H H CH»-CH, CH, - ~ 120
A3 6-SO.-CH;; H H|H CHs CHs CH, - - | 153
A4 5-SO,-CH,; H H H CsHs CeHs CH, - 172
A5 5-SO,-CHs: H H|H CH; CH,3 CH, - - | 159
A6 5-SO,-CHs; H H|H CH, CH; CH, - | HCl{>240
A7 5-SO,-CH,-CH-CHs; H| H | H CH; CH, CH, - - 1109
A8 5-80,-CH,-CeHs; H H H CH; CHs CH, - - 164
A9 5-S0,-CHy-CH,-CHa; H | H H |CH,-CHs;| CH,-CH; | CH., - - 136
A10 5-S0O,-CH,-CeHs; H H H |CH,-CHs;| CH,-CH; | CH, - - 137




Exanpl e Rl; RL R R3 R4 R5 X Y salt

Mp. ALl 5- S2- C6H5;  H H H o CH3 CH2 -

HCl >200 A12 5-CN. H H H O CH3 CH2 -

HG 169 Al13 5- SO2( C6H3- 2, 4- di - H54 H CH3 CH3 CH2 -

- 115 8); H Al4o.  5- 21 - OB e Wy W o

o3 CHR E)_(am;(a?éL ) %11351 fkgm_%S Iﬁu RS X YI | ]%% M.p.

5-S (CBH3-204-di-CH3): H H O3 c3 o 1 H 250 [°C]

hele Mmbe Eféo%zﬁc'ﬂ?’; H W |n| S8 | ci¥®| cu? - -| Heff3200

| Al7 7-5@ CHIESBNCH? CH3:; MR CH: | cdHs |, = | HCI|- 169

244 AL8]s_ B. 6} S5 b H ~p CHP ~y | CH3 | . OH

] B /N T so"?@g“ 3 6-2'62-£H5 t‘iﬂs h CHsgd CHe | G CH§15

- - 60 A20|CHs); M- coHs: H H X CH3 aH

- HBr 280 A¢4 - -@5&5%% -CH H | HH cHi CHeB | @R, 8. dH2 | 138

HBr 140 A22 6 rﬁj%( Héll )y H [H g ° 2l o -

HBr 199 A23 6 H aRr (@ =6 CH? -

HBr 283 A24 |a15 6- {4.6ie CH3); | HH H H cH,GB cH, $8H, | Q2 |Her| 250

HBr 197 A2§ 6 3-(FEH£2I—'I4); ﬁb H g0 A oo |

HBr 226 A26 6. CH3.- CBHA): H 3 3 CH2 -

HBr 203 A27 |a16 6- (7A8@HKCH-CHY-CH | HH H H CH,C CH; ¢HH, | G2 | HCH| 245

HC 249 A28 610 CH2- CF3; H H |H T g c3 | o]}

HCO 275 A2¢ 61 4 CR3—CBHA-—H . AT T CH3——CH2l

HBr 200 A30 |A17 6- {3S6-0H,CACKHRHR | W | HH CcHd | ©® | clepHp - qH2 | 244

HBr 300 A31 6- (3- Cl - CsH4) ; H H H CH3 CH3 CH2 -

HBr 209 A32 6~ 3—0cF3—ceHey—H— a3 EH——cH2

HBr 269 A33 |A18 6- (B-BOgEM: 64S-CsHs | HH H H CH,CH3 CHs ©eH, | G2 | - -| 146

HBr 274 A34 6- H o H ~n CB ( el -

HBr 181 A3™ME 5 é‘s@“&(;g%ém sl H W P oH OGP on, Py | 20 160

HBr 278 A36 |A20 6. [RC@E3HCEHA): H | HH H H CH:OlB CHs Oi@H, | G2 | HBr| 280

ror 200 A37ia21 O et COF: Pl WM W fencfFon o, Pk, | 2 THer| 140

HBr 156 A3§ apntayr ), 11 1 o Criz =

HBr 241 A39 [A22 7- {64(3cPB-Cei)H H HH H H CHscH3 CHs CieH, | GH2 | HBr| 199

HBr 203 AdQao3  S{dANGH C[err]H4), Ml H|{HoH, H o eélh, | - |Her| 283

CH err] ﬂt:lljl 212
A24 ' |o-(thien-3yl); H H | H| CH, CHs |CH,| - |HBr| 197
A25  |6-(3-F-CeHa); H H | H| CHs CH: |cCH,| - [HBr| 228
A26  |6-(4-CHs-CeHy); H H | H| CHs CHs |cCH,| - |HBr| 203
A27  |6-(O-CgH,-4-Cl); H H | H| CH, CH; |CH,| - [|Hcl]| 249
A28  |6-O-CH,-CFs; H H|H| CH CH; |CH,| - |Hci| 275
A29 6—(4-CF3-C6H4); H H H CHa CH3 CHz - HBr| 200
A30  |6(3,5-di-CFs-CeHs)H | H | H | CH, CHs |cH,| - |HBr| 300
A31  [6-(3-Cl-CeH,); H H|H| CH, CH; | CH,| - [HBr| 209
A32  |6-(3-OCFs-CgHy); H H|H]| CH, CH; |cH,| - |HBr| 269
A33  |6-CH,-CHy: H H|H]| CH CHs |[cCH,| - [HBr| 274
A4 [6-(4-Cl-CoHy): H HlH| cH, | cH, |eH, | - |hBr| 181
A35  |5-C(CHa)s; H H|H| CHs CHs |CH,| - [HBr| 278
A36  |6-(2-CF-CeHa): H H| H| CH, CHs | CH,| - |HBr| 200
A37  [6-(3-OCHs-CeHy): H H| H| CH CHs [cH,| - [|HBr| 156
A38  |6-(1-naphthyl);: H H|H]| CHs CHs | CH,| - |HBr| 241
A39  |7-(4-CFs-CeHy); H H| H| CH, CHs |CH, | - |HBr| 203
A40  |5-(4-Cl-CeH,); H H| H| CHs CHs |CH,| - |HBr] 212




55. _ Exanpl e RL: RI' R R3 R4 R5
X Y Salt Mp. A4l 6- OCF3: H H H CH CH3
CH2 - HBr 162 A42 6-(pyrid-3-yl): H H H CH CH3
CH2 - HO 254 A43 6-OC6H5; H 55 H H CH CH3
CH2 - AC— 2527 A4 (O CBHA-3-TCE3IT 1, H H CH3 T3
CH2 - Hexamplgg a45 RY; R@s 0-cHt B2 Bgy c¢ | HRS HI Hp Y |&af | Mp.
CH2 - Ha  24p H A46 L (O|osH4- 4-|SCRCHB) H H| cigeel
CH3 CH2 - A7 SO0 OB 6 . AT —H
CH3 CHipdT oy I§-OCF W 157 A‘ﬁ Cllep |y SPhg hOH; | 4, | Heg 162
CH-CH2  |AdZH? |6-(pyrid- sy H 182 A9 | W coprolorerers] ok, | H [ Hoi| 264
% C'as{ms I i5-OCeHs H |y e foAAif JHT H oCHy | CH; HH Ah 254
CH3 CHiAd4 CHB-(O-CaH.-3-BBL); #0d 452 GCEIQG- BH, | CH, | H |Hel| 238
CH3 A53 B =
CH3 g@“ 3320"3”250': 2'&%'0 38l "}354"' gﬂgoszéﬂq CH; | - "‘E'H 249
C(CHB)B C(EH3)3- |H HBr 185 A55 6- QH2- dH3 H CH3
CH2 - o (B 0- O GB~ H | b | G5
a8 I2 e %B(o 8430 oy | e FRcn, | cmd | 2°- | 153
CH3 CH2 : 190 BL (+) _l6-Cll H H F
CH3 CH2 - B813(-) 6.0 [ ]
oS 25 Mz 5’302 E;Eg E:?’ ) 3—_90 ,H*: CH, cHs Ml cH 157
CH3 CH2 |A48  |Be30,-Chis; 632 &2l (. o ¢b:| M CH,CH, H| CHfE 182
CH3  OH2 |ag9  lEShccB2efh TRl [ ¢ cHs" | cif; H3 Het | 245
CH3 CH2 < E——25-85 S-CHB=1eH: M5
O3 G |ASO  lagCHIH3 B4 -l | M | CHy | CHs pjl CHE élﬁisr 144
CH2- C6H5 CH? B PR - 300
e jAs " le-CH CHZ4? AHdHl oH | gH lCH | - Qfér?:%r
186 A52  |6-COOH: H HH I-BI CHs 4 @H. | CH,| - |HBr| 286
F CH3 ] o - 120 |B7 d . i 4
0 A5§J{i céﬁéﬁ; _LH 2?4’2 CHs cHi | CH, HBr_r1,|'|1C81
(rac) 6-C: AB4 _ |B-CONHddn 1 bk | H | CiGH) | CeGlh) - . |HBr|o#85
C2 6- CllA _éd* 6-CH,CH; CH3 H| {94 ERE4-14-eH.CRcH, | - |HBr| 724
ad Cc3 0- CH3 T H CoHo Q60 2
64 A6 |6-(CH2)6-0-C(O)CH3 | H | H'| c6H5 | C6H5 | CH2 | - - | 75
B1 (rac) |6-Cl: H H| F| CH, CHs | CH, | - - | 190
B1(+) |6-CLH H| F| cH, CHs | CH, | - - | 178
Bi1() |6-CLH H|F | CH, CH, |CH,| - - |77
B2 (rac) |6-CI: H HIF | CH, CH:. | CH,| - |Hcl| 205
B2() Il6-ClH H| F| CH, CH: | CH,| - [|Hci| 213
B2 (+) l6-Cl: H H| F | CH, CH, |CH,| - |Hci| 213
B3 |6-(CH,)s-OH: H H| F| CH, CHs | CH,| - |Hci| 183
B4 l6-ci: H H| F| CHr |CHxCeHs| CH, | - - | 125
CeH5
B5 le-Cl: H' H [coo| cH;, CH, |CH,| - |HBr| 186
CHs | |
B6 H: H H| F | CHs CH, |CH, | - - | 150
B7 Cl:H H |coo| CcH;, CH;, |CH,| - [Hcl| 217
H
C1 (rac) |6-Cl: H CHs| H | CH; CH: | cH,| - - |94-96
c2 6-Cl: H CHs| H | CeHad- |CHs4-CI| CH, | - - | 79
cl
c3 ls-ci; H CHs| H| CeHs | CeHs | CH, | - - | 64




56. Exanpl e R1l; Rl R2 R3 R4 R5 X Y Salt
M p.
1 6-C; H CH3 H CeHd-4- C6H4-4- CH2
69 Ogg3 OCH3 C1 ('-) 6-C; H
CH3 H CH CF3 T - U CI 3-qr _H
Ge 1 afpamrelgs  RIGH R2 [R3 | Q4 %—5(CEH4?-(4- crX) ; | Balt| M.p.
CH3 H CH3 CH3  CH2 101 6 d-d; [H 1°c]
CH3 H  CH @ = 7 — Cl /5] 70,..C 5-;
CH2 = CH {0~ CH2 _ CHF’I 8 ﬁ Lésl"h - CeH4-4- an - - 69
CH= DI H_H H H |opeH, | oowe | cH(ds | HBr
98 D2 e lectH Hled v Pen, | R JBYY - | M 10
d) D Hetl)  le-cl: H H |eHs| ©HB CH, [HECH, |SCH, [cHe  ber bomi
: o[ HBr P61l
(233 c6 _ leClH CHsl H | CHs | CH; |CH, | -(dpwt)|eme70
H H T H CHZ-CHST%% FBr .44 D7 i
H c7 il " Ge. ao Fo| o Chim 'GHg [ | Mgl [tss
H H oHd CHEB)2 S  CH2 [HBr| 15} D9 H H H
H CH3 QH2-C6Hf S CH2 HBr%,Fsol) 5-00; H H | H
CH3 CH3 s| o wer 157|Blif F-a; H H H
C( CH3) 2- CH2 S CH? HRr 148 DﬁQHZ H | H W H
C( CH3) 2- CH2 0| cH2 HBr 228 D3 | H [H W H
CH2- CH2 CH(CG | CHZ— HBr 285 S i ;
H CH o Hidh(cs cH2 HBr|243] H | CHs CHs |CH(Ce| - |HBrEYI94
D15  5-NOf; H H H | CHB CH3 o | @pl - |17
- - N H_CHZF CHg CH4- CHS 0} /-
SRl B2 HH H|'H | cHy | “CHs ICHGs| - cjuBr[ 158
' Hy-2-
cl)
D3 H; H H|{H]| CHy | CHs | s | CH, {HBr| 220
D4 H; H H | H CH,-CH, S | CH, | HBr| 261
D5 H; H H | H| C(CHs)-CH; S | CH, |HBr| 130
(233
(dec))
D6 H; H H | H [CHCHs|CH~CH;| S | CH, |HBr]| 144
D7 H; H H | H | CH,CH,CH, S | CH, |HBr| 171
D8 H; H H | H| CH |CH(CHs)| S | CH, |HBr| 151
D9 H; H H | H | CHy |CHyCeHs| S | CH, |HBr| 153
D10 |5-CL H H|H]| CH, CHs | S | CH, |HBr| 157
D11 |5-CL H H | H | C(CHs)-CH, S | CH, |HBr| 148
D12 |H;H H | H | C(CHs)-CH, O | CH, |HBr| 228
D13 |H;H H|H CHCH,  |CH(Cs| CH, |HBr| 285
Hs)
D14  |H;H H|H| CH | CHs |CH(Cs| CH, |HBr| 253
Hs)
D15  [5-NO;H H{H| CH | CHs | O [CHr| - | 175
CH,
D16 |5-NOy; H H | H |CHCH;|CHrCH;| O | CHy | - | 126
CH,




57. Exanpl e R: R R R3 R4 RS X Y  salt
Mp. D17 5-0: H H H CH3 CH3 0 CH2
- 129 D18 5-d: H H H CH3 CH3 0 CH2
HG 232 D19  5-N®2; H H &7H CH3 CH3 0 CH2
HCI 210 D2G i H — 0
. 131 D21 |Examplely  RLR1 RG|R3Y Ragp RS ﬁé‘g Ste | R3HM-P-
- 143 1 1 [°C]
cHertl D22 ipg7 M ledoim i HH e P ooy, F5 | cfh, | Pz
O D23 |p18-0 |5-€: H HH | Wi | OBW3 | CHCH3 O |OCH, |aHer| 232
o o . el SiNosn, Hln| g | ooh Joo | cu el 210
CH2- - 120  |H:H H|H]| CHs CH, o | cH, | - 31
2*2 D21 |H;H H|H| CHs | CHs scéji?‘;@ﬂz-l - | 143
D25 4- NH C(0) CH3: H H H CH3 CH3__ | ol CHgtp- THa
270 . H P Ofatd |
H H PR s Y Tl Il Bl e Bl 199
H 2 D27 q- SQP CHP CH2 CHP CHB: H H CH3 CH3 0] CHeHp- -
172 i3 |6-CIiH H|{H]| CcH HD28 O | CHx-| - | 134
5- S02- C( CH3)|3:  H 'H CHB G b - THE . A7e
OoH2 D29 - SC2- ChHR: H H CH3 3 0l CHyp 1|
170 D30 Ip242- ; i$:HH Hi HH H CHEH, ¢i3 | N-O| CHOPR-- dHéI64
161 H 2 DRI 5- NHCO() aH3: H H  H
0 oH2- |- 18F El 6-0| H H  }SOxPH:2 4
OH4-4-d O -| HBr 257 E2 6-d: H CeHE| H
Cel H4-4- CdH4-4- |o2 - HBr P33 )
ocH3  ocH] E3 6-0: H H H oons| sfs (o
HBr 125 | CH,)
D25  |5-NH-C(O)CHs; H H|H| CH CHs O | CHx- |HCI| 270
CH,
D26 |5-CN; H H| H| CH CHs O |CH-| - | 169
CH,
D27  [5-SO,CH,CH,CH.CHs; | H | H | CHs CHs O |CHr| - | 172
H CH,
D28  [5-S0,-C(CHs)s; H H| H| CH CHs O | CHx- |HCt| 176
| cH,
D29 |5-80,-CeHs; H H|H| CH, CH;, o | cH, |Hei| 170
D30  [5-SO,CHs H H|H| CH, CHs O |CH-| - | 161
CH,
D31  |5-NH-C(O)CHs; H H|H/| CHs CHs O |CHx-]| - | 187
CH,
E1 6-Cl: H H | H | CeHed- |CeHe4-Cl{ CH, | - |HBr| 257
cl
E2 6-Cl; H H | H | CeHed- | CeHed- | CH, | - |HBr| 233
OCHs | OCH;,
E3 6-Cl; H H|H] CHs | CHs | cH,| - |HBr| 125
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R2

Exanpl e R; RI' R3 R4 R5 X Y Sal t
M p. E4 6-C; H H H C6Hr-5- C6H3-5- CH2 -
HBr 179 C-2-CH3 C-2-CH3 E5
6-Cl; H H H CsH3-2,4- CgB3-2,4- CH2 - HBr 194
di-F di- The conpoupds of the TP a ] arg aLstrnagy she by
favorabl e ef|F¥@mBRlepn "R %g lipid %@t a% sr#"’i n pa# i cul % qit| Mp.
sui tabl e as |anorec{ics slimm ng agents} The cpnpoundg can be e | oylef{fC]
on their owl]_or In nat 1 on ML hi Turf her sl ng a tg (as
descri bed, f'é? exal'%g[eﬁ')'J in Chapter D1 of H Eg."t*‘ﬁ% R?ghfgét?&qzﬂe congdBhjad7®
are furtherqore sujtable for the prpphy| axi gC-2-CH; BQER-Cbt: [t he tjr eat nent jof
type 11 di aljekes. The efficacy of|the ou was |tegt ¢d as
follows: 10 Eb oﬂ)&‘ cal test m)ale'fP H ééﬂ?%f%é@fl c&a%tion widBr| 194
tested on ndgle NIVR mce. After withdralal pf di-F | feibdf for 24 [hoursl thie
test preparation was admnistered via a stomach 15 t ube. Kept I ndi vi dual |y
and with free access to drinking wate t he ani of fered

evapor at ed mi | khgcompaunds off ther fogny

consunption of trﬁéVI?;ﬂerﬁé@Boﬁ%r{'\kl
conditio

t he general
consunpti on
Tabl e 2:

m | k consunpt
untreat ed ani

10

15

20

wa89¢

odneccam

served

AR é'EP'E oWy 81 "hﬁPWEI"?li'Oﬂo
Ahor wtthlfarthet slimming agyents] (@ deberibert) fot example, tiheClsaptet 8t eof

| e Rfedtl_rigt?.tfﬁe %Binnﬁ%lu?idis %r&?ﬂﬁﬁéﬁﬁz% gﬂifarﬂwlet Poer e prophylaxis
3 9

and for the treatment of type Il diabetes.

he neasuyre

The efficacy of the compounds was tested as follows:

Biological test model:

laqbafel@llqgmgpahgd. tgmfavpﬁ@ble effects on
ieafaf! the Eﬁi’e*b%htbbl@é‘é lahofetticé éﬁﬁ#fﬁﬁ\gand

POHTIRpar e, 5P

The anorectic action was tested on male NMRI mice. After withdrawal of
feed for 24 hours, the test preparation was administered via a stomach
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.

Table

2:

Anorectic action, measured as the reduction of the cumulated

milk consumption of treated animals in comparison with the
untreated animals.




Compound/ exanpl e Oral dose Nunber of Nunber of ‘Reduction in
ani mal s/ ani mal s/ the cumul at ed [ my/ kg]
curul at ed curmulated mlk =~ mlk -RS m | k
consunption of consunption in R4. '589 RS consunpti on
the untreatdd % of the controf qr the . .
treated cont GoMpeynd{exampler | Oral doseqs Number of Numbeyi9fails Redugtion in
N [m] N. / (m] Fornula || anwmals/i sqn animals/ the cumulated
6/ 1.62 12/ 2. 61 38["@91K$J0L1ndcumulate¢BH Fumulated milk:|CH3  milky =
direct bond; X=CH2; Rl = R.= R2 = R3 = |H Rdnitk R5 A darisumpiionssfl|tconstimgptiohdn
A27 50 R _J'BE 0 44 g &énéimption | the BAtrBAtP! 9% A2 ehe control
50 5|/ 0.0&-%y 55/4.00 SﬁthE%Pé&léﬁ Asontrol animals | 90
5/ 2.46 5 & R 55 Exanplje ,3, als 50 5/ 1.48
5/ 5. 42 ¥l e Adll ok 5/0. 84 5/3. 12
73 Exanple A42 Rt 50 5/ 0.6 5/12. 9 80
Exanpl e A45 50 si0.0d N/l 0 ONsml g Exanpl e
A50 50 Formulal 5/ 1. $ 4/ 3.53 56 Exanplie 813( rac)
50 5/ ARNATS : Q2. Exapnle B [
5/ 0. 08 08 npl le r &) 5 / 06
5/ 3.40 o I gg Exarrpl e BZ(+)|—B€)a Bgé(;gf 101??%31 10 / %
70 Exanpl e E;E e 10 /{ 0.22 10 |4. 80 95
Exampl e C6 5/ 0./42 5 /3.|164 88 Exanpl e
D29 50 o N N\5 /1.184 5/ 4.74 61 Exanplle E2
50 5(/ 0,34 \(5 CHs 2 |78 88
Y = direct bond;
X=CHz; R1=RT' =
R2=R3=H; R4=R5
= CHaj; HBr salt
Example A27 50 570.44 5/4.04 89
Example A28 50 5/0.06 5/4.00 98
Example A35 50 5/246 5/5.50 55
Example A39 50 5/1.48 5/542 73
Example A41 50 5/0.84 5/3.12 73
Example A42 50 5/0.60 5/2.94 80
Exampie A45 50 5/0.06 5/278 98
Example A50 50 5/1.56 4/3.53 56
Example B1(rac) 50 5/0.06 571294 - 98
Example B1 (-) 50 51/0.08 5/3.40 98
Example B2 (rac) 50 5/0.06 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 5/0.42 5/3.64 88
Example D29 50 5/1.84 5/474 61
Example E2 50 57/0.34 5/278 88




Q0. It can be inferred fromthe table that the conmpounds of the
formula |I exhibit a very good anorectic action. The anorectic action
is al so markedly i nproved conpared with the conparison exanpl e. 5
The preparation of sone exanples is descrébed in detail below the other

compounds of  Reahd'Hiréiréd RhT tiPabid bt 1HE cBApdEhYS of the forfmiAdR enibit

(conmpound Ad4): _ ) '

5- Met hanesul f oayverd- goedy angredticnaction.ndhe, anerexdict actiomyisr alsed enarkedly
[1 ,2-d]thiazo}nmdas o] R r}gﬁﬁup 1<MEeEs fonyl chloride

5.2 'g of sodi ulr%np;’ri?)t\/rg%itcgrrllpr?rﬁ@mh tcl')‘¥e wat eérrl are %&ﬁ%’ dropwi se at 0-50C 15
to a suspension of 10.7 g of commercially obtainable 6-am noi ndan-

1-one in 139 Wh@?rbébiati@ﬁrﬁfeéﬁmetee@rﬁmégsi@hbgéﬂuseqarri defiidbélb®; the other
m xture is stirred for 1? m n. Tpe resullt) n ol L‘tIOI’l I s added dropw se
to a nixture ofO@PRURASP Eﬂ?érl‘]’ﬁmk'azmﬁr‘?ﬂ ig@%ﬂsaqﬁoggtggy: and 195 ni

of a saturated solution of S02 in glacial acetic acid. After the 20

evol uti on of nj | , the mxture is stirred at room
tenp. for 1 ho 5‘5%?@2@'{"?’%3@?\%300 m of water, the crystallization of
t he desired product (indan-1-one-6-sulfonyl chloride) is achieved,
which is fidtege ] _13;@_!5' _@1@1_ : wi -'rtathly vater. |t
has a el t1dng ?g\??l?'fabf %@%&ﬁ eyl )Wlhﬁﬁg\nﬁ’élh bsr?e{-éé-suﬁﬁiﬁdlj%\%\gi d:
2.1 g of solidlh&dithigzel-88-d g of NaHSO8 are dissolved in 53 m of
water. 2N NaCH is added sinultaneously and 8 g of indan-1-one-6-

sul fonyl chloride are in rodggﬁlfé@éggﬁﬁons such that the pH renmains 30

at 7-7.2. The f&np. NdRPrl-008 €e of this to about 350C.
The mixture is stirb&adgaf sodiam hitrite.infidr mPohwates, are added| dropaisedaf 0-54C

Festdue 1 518kt r act e o uBBeleBll o ithe S Grifhstfatl ¥BIant Eaminpipdan-
and the filtrate islomecdmt1G0 ol afalf-concentratedihydrechiotic iacid eandii the a 35
oo B2 1 e ac oS Bttt 25 A YEedth g okl el iy ko
6- Met hanesul f onyl - i wdgrqnl;turgrgg; 4 g of Cu Fz X%O in % ml of water and 185 ml
of a saturated solution of SO2 in glacial acetic acid. After the
20 evolution of nitrogen has subsided, the mixture is stirred at room
temp. for 1 hour. By addition of 400 ml of water, the crystallization of
the desired product (indan-1-one-6-sulfonyl chloride) is achieved,
which is filtered off with suction and washed with a little cold water. It
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:



61. 0.75 g of sodiumis dissolved in 75 m of anhydrous

nmet hanol . 5.9 ¢ of indan-1-one-6-sulfinic acid are added in
portions and the m xture is stirred at roomtenp. for 30 mn.
7~-5 m of methyl iodide are then 61 added and the m xture is

stirred at reflux t . for I S. I ' rng aht
It Is concentrat ed,ﬁ{%eg ngpé.wg'ﬂésa'&@&%@t'%j%b | of anhy&%ﬁg%@ﬂgmﬁﬁ ’ h
wat er and CH2Cl 2, t akinsap-1-phe<sesulfini¢racid axed@dded in portions andcthetmbdue, and
the residue is crys ' ' Il P f
FTtering of f wth Sure Kot L3O RN, T of methyl jodidp ard ith
one of melting poi neddedsmd the Brxtureds stimed at reflyx temp. for 4 hours. After
et hanesul fony @i ndagaokd, 00ehidht; % concentrated, the?rdsidde 9 ddracted by
su yli - 1- SUS . .
acetic acid and treSaing; Wﬁﬁoyvggerﬁ)ag% hﬂ@hﬂr t518I Bf9-oRhase is dried ang g
{ﬂ of brgm‘t Re in éLOcheiﬁragé@,céri(}'l tlm:mzsiid#@i@' ﬁyﬂaﬁizeddﬁihgagiismyﬁether. g
enp. an e mxtu rred for 2.hours. i oured opto.ice. An
the precipi tate for ROGr fesqng Pl kT suptioflf 8hd drving, §-miritanestitonyinggin--
col d water. The prodneof meliing pointd55%C isbbtainedr omat ogr aphy on

Si 2 usin I chl oronet hane. Sone di brono derivative is obtained
as the prelimnary fraction and 2-brono-6-net hanesul fonyl i ndan-1- 20
one of neltingdpoi n2-BromosS4sethapesuifonylindanrdtone: e)

;5;1 g/g; 2?2655 ! ; ]O'?%: ;ggﬁggﬁg[émm&uwbﬂwr?fa}é&&é%é@ §@$peHided in 50 ml of
2-br ono- 6- net hanes ugﬂﬁﬁlﬁthﬂﬁna‘i‘doﬁ%" éf%atﬁﬁs‘é’gﬁv@& mh 0548% HBr sajution. ¢
gpeth oneI and treat _edo.\gz.m of broming in 10ml of glagial facktitlacid ?re added at room

i phenyl t urea in e, I rom 0 .
5- ﬁet h;nes fonyl - gﬁan«ﬁ?eﬁﬁ&%l '%sﬁaggr%pg?%&%éﬂ%aq%?gonm Ice, af‘d
i ndeno[ 1, 2- d] t hi azothe3pregiipitatg foahed e filteved off with sudlion and washedafithr
oL 2 nours. ALt cbol! Al 8 SroRLEM s pliibd by, LARRAR chfdmaobagiicbhon 30
and washed th al ?tle acetone. 1. BPE dra./brom e (m .094
are di ssol v\(,amd in 1OISP92 é‘ﬁiﬂgetjiﬁ‘H%Pm&thﬁg’ier-e%‘P%'ﬁ ‘JPfQTnQ.@'PMaﬁg‘P is obtained
triethylam ne. Aftegs tRe rBr8limialy Tractibn V@i 2-Brotna8daethiindstifénylindan-1-

AREENE IS e vl i
5- Met hanesul f onyl - 3- phenyl - 2- phenyl i m no- 2, 3, 8, 8a-t et r ahydr o-
:Eggfrgﬁ[elz’ (2;:g]mé)gLﬁégﬂéﬁé%sﬁon@ﬁbzdﬂ&yﬂﬁlﬂﬁen@li%%?oc-:zlsg,&%gt-t%*rgﬁgdro-
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 25 ml 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 ml 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):



Q2. 3- Et hyl - 2- et hyl i m no-5- (propane-1

-sul fonyl)-2, 3, 8, 8a-tetrahydroi ndeno- [1, 2-d] t hiazol - 3a- ol a)
6- (Propane-1 -sul fonyl)indan-1 -one: 5 0.25 g of sodiumis
dissolved in 50 M of anhydrous nethanol.62.96 g of

I ndan- 1- one- 6- Iy ' n@&ﬁ.}@_ - [ I . a;H].'B d&\%b-

the m xture is%ﬁ@ﬂ%?%bﬁ%é%ﬁ@n a r)(ljosﬁi@gﬂg. ! '888% 5&{) Foin

1-i odopr opane Hs2-dithiazohda®d and the mixture is stirred for 4 hours

at reflux tenp. For conpletion of the reaction, the mxture is 10
concentrated in vacug, treated with.5 m of iodopropane and 10 m of

tol uene and hed} ed Qﬁpmawfwsyi%@ﬁ)\m%ﬂ-%e-i s then concentrated, the

r ﬁsi due i 3 5_e><2I r aczI eglL2B)g 6 sddinm is/idi%dl‘?deih 50ehl Gﬂaﬁlwydropbqngnhgnol. 1.96 g
pnhase 1S rire an congent,r at ed, t he es| e 1,S ur | .

P roen Tttt on (& BEaRL AhE s lfiie o, (<68 Ay ar8Hdded ) fytions and
( Propane- | - sul f onyl thendaixtureoris stirred| tfong3@mnint at0®6aMi stenip.aitn@dg of

0) 2,5 om- . (O pgficon 34 el BBy o e s s 1% S

of 6-(propane-1-sul ) . . _
6- (pr opane- 1- sul f orgtl yefigartemponEor comapletien ofitthenegastions|thet mixinee 2s

preparati of 2-br . f - \
product cgfr? be puri%ﬂ@%¢%ﬂ% ggt#égr}ﬂgﬁy T/ggﬁﬁogabﬁﬁdéldﬁw- 10 mi of
boi i ng petrol eum efohigne anghgatpdstq fﬁﬂb'gsafﬁ§2|h%r$.flg),|§,ﬂ)qmmqmm, the
of melting point 87re8ffife iss extrhsiedeBy shdking With water and CH2Clp, the org.

3Lyl 2 et |1 il Y SRR s S 2o a0 N i by

2- br onp- 6- ( pr opane-dolamnf diltratiomdBiCa; ocyclehexahelsthiyl edcetate = 2/1). 6 20

m of t dt i . e~ di I bR ; .

M of acotbhe wth ErppRiey-Siopgindansi-obs'drmielha ol IPGLC sn opteings.
of 3-ethyl-2-ethylimno-5-(propane-1--sulfonyl)-2, 3,8, 8a-tetrahydro-

i nd 1, 2-d] t Ky PRAFALR 14_ : 1@_AReXt ure i tirred at
oom tem.  forPh t oo tbihaRslt fiferindatit e P 2 2y ot
suction and washed Uhe eactian ef B-(arepane:1-suifeayl)indgnigone te give 2-bromo-

23 B e Lot rahydr o B e e

, 3, 8, 8a- r ahydr oi ndenq| 1, 2- i‘azqgl -3a-ol of. nmelting,poin

T obtaindd This | ICRRESION, 5 2 hrarBom mathaRe ey AT Rl cTe GiHde

0.4 m of triethyl aprodact Aghebe 1purified byOcrystallizatiehe andr wasttidgdwith dlow-

‘he mi xt : L \ , Lot

e XU, |5 SC1 g ey o 2 Bforho Rotirop R 154Ukl esAL Fone
of melting point 87-89°C is obtained.

25 ¢ 3-Ethyl-2-ethylimino-5-(propane-1-sulfonyl)-2,3,8,8a-tetrahydro-
indeno[1,2-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 stirred in an ice bath for 1 hour. The crystallizate
formed is filtered off with suction, washed with water and purified by

10



63. colum filtration (Si @2, ethyl acetate/nethanol 3/1).

3- Et hyl - et hyl i m no- 5- (propane 1

- sul fonyl) 2,3, 8, 8a-tetrahydroi ndeno[1 , 2-d] - t hi azol - 3a-ol of
el ting point 1 36C is obtained. 5 The @®npounds of Exanpl es Al, A2 (use
of i m dazoli di ne-2- e us f e) A6,
A7, A8, AlO, Al7 (u&sdg“@ E‘"’ﬁbn (Si05! et arb Qﬁé{?ﬁ%@r] 3 :%Ethyozf

5- chl or 0- 6- ni t r oi ndathylimimoed- (pmpanpf‘epulfmwn-z 3 8 ,Sadetrgbydroindens{t,28anpl e 3

(compound A21) . °
3-Et hyl - 2- et hyl i mi no—gophany T 314180 Bant 230 Ry P imeshof 1
, 2-d] t hi azol - 3a- ol hydrobrom de: 15 a) 5- Phenyl i ndan-1 - one:

4.22 g of & DIEABIcOoURNGT Edafiblds smdndlmgreué@%f?muaamuﬁweazf!huone) A3
G g O R Sn3hR. 0 B 86" %, e A1 K17 e, bt Aarpinss
450 ng of pal |indamvicong), Ac4T, A48 alsédfﬂlﬁhbr@S mltrbmdanﬂ-bhe?wbr@prep'd?ed

the mxture is nder reflux for 5 h. The ethanol part of the
reacti on m xt u?'ibqsé&%‘gn removed by distillation in vacuo, and the

reaction mxture is treated wwth 50 m of 0.5N sodi um hydroxi de

sol ution ggd SE*E{TQE :?E ng&?ql] FApgyature for 15 mnutes. The organic

~phase is separate e aqueous part is additionally extracted 25
a further two tines by shaking with tol uene. The conbi ned organic

phases are was31€th YL BthyRinfio-6LiHRh 1ywrzt:ha%ae.ttétralinycsllu'olrrméHaJ[1>"ZLcﬂfhuazol -3a-ol

sol ution, dri (Sahgf_ver na&nnem umsul fate ‘and concentrated i’n vacuo
The residue i th n-heptane, filtered off with suction,
washed wi th n-pentane and dried in vacuo at roomtenperature. 30

g4phenyll gan ongbgbegﬁwm% ntl_ Zﬁg: i s obtained. 3.19 g of
5- phenyl i ndan 1 onet.22 g dif sS-bromoindanzt-one, @44 gof sphenytharonic acid and
acid. 10 pi of a 4506ly s eBdiumPadtbbRateXre' &ispbdal 3 2@t 6166 hil ' ©
toluene with 20 ml of ethanol and 20 mi of water. After the addition of
450 mg of palladium(ll) acetate and 1.05 g of triphenylphosphine,
20 the mixture is heated under reflux for 5 h. The ethanol part of the
reaction mixture is then removed by distillation in vacuo, and the
reaction mixture is treated with 50 ml of 0.5N sodium hydroxide
solution and stirred at room temperature for 15 minutes. The organic
phase is separated off and the aqueous part is additionally 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.



added and a solution of 0.592 ml of bromne in 5 mM of glacial acetic 5
acid is added dropwi se with stirring at roomtenperature in the

course of 15 m nutes. The reaction mxture is stirred at room
tenperature for a further two hours beforggadding 0.057 m of

bromne, stirred for a fu(r)ék&aé goug, ,imd the reaction mxture is then
added to ice er é'ﬁoﬁ‘o‘ -PRENYINGaNs1ONg: j ce, 150 ngy of sodi um 10

hydr ogencar bonat e) . 3.18qy dh-phehplthdarstianet arealissolved inc2% ehl @f iglasialracetic

ction and chromat 9g bA | | i o
det ate 10/1. 2-PBr o%gégﬁgﬁgﬂe%]ﬁ%djﬁﬁﬁ%éﬁesoﬁk%ﬁ'ﬁ%gﬁnp@{agﬁéb?m acid are
100C i s obtai ned. ddded@nd a solution of 0.592 ml of bromine in 5 ml of glacial acetic
3- Et hyl - 2- gt hyl i m ng«4-:@h i i ' :
Chi ozl - 3a0b) Y hydr geig 818806 %fap@'éa%@t %8”’99’ at B?@ﬂﬁ[‘%’.“ﬁ,ﬁ‘ég#“ﬁ e one
~are dissolved in 20cqHrsefof 15 minutes. jfhe sreactipe . mixtdeg d$i§ﬂf"%$/ 29700fy of

N, N -di et hyl t hi our egmgbrafiré! foprfa further two KBufs aBEfopd CaddingddOB7aMPROF Se
to this solution at, 50C i n eaction

t he course of 20 5 m.nutes. The
mxture is stirred l?;\'P"?'B%ﬂFfﬂré‘?ﬂ)g?ra? 3\“@'%'6%0‘"" and the reargﬁmﬂdﬂl’@:'rea'ﬁcfhf”ﬂe
precipitate is thenadded ¢ dck odten15gsofcwvater, 48dg of ice, 150 mg \whissoeiumwi t h

acet one. - Et hyl - 2- | 4.AQ- 6 Rh | - . - . .

t et rahydr o1i%ndeno[ 1%}\fé{?ﬁ%ﬂi%ﬁﬁﬂ%ﬁOﬁﬂﬁy8$8§§|§erq8§5e%?lt%| S ﬁﬁe'&?i H{f with
140- 141' C ( deconpossudtion) and chrematograptied on silica tgelg usingmtoluene/ethyl

5- br onpi ndan- 1- one, UBASroAIG-5- ; -128%e , 031,
A32, A34, A36. A37,aéAé§§[e_\?\gpgﬂp?g§par 1G:5-pifchy g'g'%g'w of "B!@ﬁl pohP 002
(conpound A39): 30 100°C is obtained.

3-Met hyl -2-nmet hyl i mi no-7-(4-trifluoronethyl phenyl) 2, 3, 8, 8a-tetrahydro-

A (e FE it (WBor oot ny BRI Bay-2:3.8, 8atetragydrpindesiol1,2-d]-
4- br onoi ndan- 1- one, thfaz6l-3aasl h{dfabrofider onet hyl ) - phenyl bor oni ¢

acid and 6.36 g of ' d : I i XfeUr €
of 100 mi of tol ueniwbﬁ?'%%‘gﬂ%@ﬁagﬁ'ﬁ'% @re fissolved iR 2 m\’va er
with stirring. 320 dny agetpre. Asolutionl of 3femgr of N,NI-digthyitijourea in 10 ml of

tri phenyl phosphi ne i ' 3

65 (ar R ] drop ) tesHallofialSTE AT poursg of
After a 20 5 minytesy T@gu;e,acilpagngmgp is stired at room temperature for

4-(trifluoromet hyl )pheoss, baidtheé preicibitatsl is then filtered off with suction and
washed with acetone. 3-Ethyl-2-ethylimino-6-phenyi-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-Methyi-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 ml of toluene with 20 mi of ethanol and 20 ml of
water with stirring. 320 mg of palladium(ll) acetate and 787 mg of
triphenylphosphine are added under a protective gas atmosphere



320 ny of palladiun(ll) acetate are added again and the m xture is
boiled for a further 2 hours. The ethanol is renoved fromthe cooled 5
reaction mxture by distillation in vacuo, and the residue is treated
with 50 m of 0.5N sodi um hydroxide sol utsgn stirred and filtered.

The organic phase of the filtrate is washed a number [

i S wt
50 M of water in @E3PraaRd dhe mixiue i %tlffehi ypdeq reﬂ%éqrogﬁeam Lfgﬁler a
chloride sol ution, figfthef KotgT 1A8RETFUR mﬂufoaémemw)pa@nwbatdrﬁé esdcid18nd

Toeinre /S ;ﬁdcﬂr?ﬁdvﬁ?ﬁe&fﬂpﬁw@b@@@%maﬂg@d BB aRR I imiture is

poi nt 81 OC i s obt dhailed.for a furthey 2 hours. The ethanol is removed from the cooled

2-Bromo-4-GA-trifl ;@%ﬁgﬁ/ﬁkﬁ@gwlmgﬂﬁ@ﬁbr}m Q86u 1gnad the residae i€ tpeﬁég

4-(4-trifl doroneth e are dISS
of glacial acetic awith.501ml of Q5Nasadiums hydixide §O|thl0noﬁtlb'ed and filtered.

hydrobrom ¢ acid i nrd %Ega;ﬁxcgfﬁkfacofatﬁ Filfate @OWE% rﬁBéPF:f V\ﬁw—f.%fwﬂh

0.516 M of bromne_in aC|a acetic aC| en S
added dropwi se. Thed® eﬁaf.weml&mcb capesand fingl Htw'ﬂ'béﬁlmleﬁfp@?@t Lﬁoéltm

for 3 hours and t heghigeds %IUti@hOdﬁeﬂl werrm hg&ﬂﬂ} @hlf@lfe #Ad edontehtrated.
onat e.

100 g of e and 1 af, sodi dro r
aqueous sJ@penm onoﬂleng q‘é%f%ﬁHW" i0g ﬁ?'?ﬁ W&ﬁ'&%f‘ﬂ?ﬁ@a"e’ethy'
and the organi ¢ phaacetate 8#traridl Uh{detriffuoramethyiphengt)idanet-ond of anelting

magnesi um sul f at e, W t chr omat ogr aphed on silica gel 25
usi ng di chl oror#a@ﬁgne nj&hep?@%g 3/ 1. 2- Brono- 4- ( 4-

trifluoronethyl phenyl)indan-1-one of nelting point 94-970C is

obt ai ned. c) _ -1~
3- Met hyl - rret??y ZBromo-4 4 trjf%l.\oromet ‘Tn%)md ong 8. 8a- 30

limnpo- /-
t et rahydr6|5ndeno[ I1 2f @]ghéfafo 4- @UBTO'TWQSJW an- -ohe ' are disspive spieddn of

2-bromo-4-(4-trifl lmmeéfhgla@mradétibndaa 1‘rmpieoﬁrw48% strength sclgtiorT®f of
N, N - di net hyl t hi our.ea ﬁtére m_xed, t

cet gne at
room tenperature ard %'ﬁt%ﬂ% n g‘%scﬁ rq‘?a'cf%‘?'gl?rﬁcﬁﬂd?d and a solufish °(¥
deposi ted preci pit @.516 snif of beomiheodri Suni mfsgla'c.labracet;asaeld isi tHen3Slowly

acetone and drie

trifluoronethyl phegaq%erazd%%gh%a -Ehe%t Ir%%%r ol n %/thlgbg%tﬂoéﬁoﬁen})peraﬁure
hydr obr oni2fe of nelfor dchquss randztienopawred |'§tQ)l§t@iDﬁlé@ of 100 ml of water with
66 Starting frp¢- bf qgB! BAaN1003AE: of NEodiGhP HffodetitatBsnatat arRed

I I
analogousty. 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 tetrahydroindeno[1,2-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 mi 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-tetrahydroindeno[1,2-d]thiazol-3a-ol
hydrobromide of melting point 202-204°C is obtained.



Exanmpl e 5 (conpound A42) 5

3- Met hyl - 2- net hyl i m no- 6- pyridi n-3-yl -2, 3, 8, 8a-tetrahydroi ndeno[ 1, 2-d] -
t hi azol - 3a-ol hydrochl ori de a) 5-Pyridin-3-yl-indan-1 -one: 10
13. 26 g of 3-bronopyridine are dissolved g0 160 m of diethyl ether

and cooled to -600C. 52 m of a 1.6 nolar Solution of n-butyllithiumin
n- hexane are a9 @singrfspwm debromaindan-deone.i the aorepednd: AdA was obtained
al lowed to wargpdie 0@@9_0 and 9.5 m of trinmethyl borate are added
dropwi se with Stll‘?lng at this tenperature. The reaction m xture is 15
subsequent |y heated under reflux for 3 hours, then cooled to 00C

and treated drmgg Biddmpoundra42j 1, 3-propanediol. This mxture is
stirred at .OC for 30 mnutes before 5.46 m of nethanesul fonic acid

are added éropwi se and is stirred for a further 30 m nutes. 20 g of
Celite are the3rMethpd2-mdthyliminouB-pyridinvduyi+2(3,8 8artetrahydnojrdemnoft,2-djo

and filtered, h@og_?égqlﬁwré&wentrat ed, the residue is stirred in

700 m of tolue ered again, and the solvent is renoved by
distillation in vacuo. 4.1 g of the residue (3-[1, 3, 2]dioxaborinan-2-yl-

pyridine) are gh ssab yeRdini3-fAddni-engf 100 nl of toluene with 20 ml of
et hanol and Zoé}jm §P&gter &I]t out further purification together wwth 25

4.22 g of 8 pronoi nthA® B obsdbramenyridinejats dissalves IBa1eH ML diethyl ether
SoljUtZifs(Z)n i's ; | ?Sheﬂbﬂd f:di%léﬂgﬁ!ﬂﬁo?mfﬁzliiﬁoﬂﬂ 186 nﬁkﬂbtrﬁéihtlﬁiﬁ btf h-Baglitiiem in
an ng o ropne 0S I neg, ,ar,e en a e . e reac on . .

T ove 9 Phil i VIS pad dadBh S atdbinsd fef dnis] BBWIHGRS, 1, solution is
et hanol part of t healloweditcewasmron302C dyd @.5 mlldfettimethylrborateuare added 30

of a 0.5N sodium hy&l—hﬁg)gs‘eégmgﬂ Htgnjrr]iﬁat%t; thig W&&p@?&ﬁ%."“i‘ﬁé‘ rghtfidd {ﬁgétutrgeis

organi ¢ phase is sepa aqueous phase 1S eXxtrac

by shaki ndSwi t h t ol subsequently heatadchsader geflix femadwsirar theaxcocledete 0°C
by shaking successi ] retddditibiée Wit 6:3'rAl of $H-tipaReaiol tPhis mixtyre is

solution, dried over magnesi mis Ifate, oncentrate n vacuo and, 35
purified by chrorfd aﬁoﬁﬁj ernéjO m'!“ilfeacb%‘éqe é&%i'ﬁ o E\%ﬂnesu%omc acid
acet at e/ n- hept ane Idré. addddy ispwisd-arld iedstirrdd ¢erea dhrthet BOMGInDESI20 g of
103-106C i s obtaine

) 2-0nl or 0- 5 pyr e litR.areyPen aider the mixture is warmed 1o sopry tgmperaturd
5-pyridi n28-yl i ndararid ditered, ethei §iltraite 8l concbdtratéd,othe residue is stirred in
STy o or OGS SoeABAREnIAILY gk 4 b SEnin8 RimSied
distillation in vacuo. 4.1 g of the residue (3-[1,3,2]dioxaborinan-2-yl-
pyridine) are dissolved in a mixture of 100 mi of toluene with 20 ml of
ethanol and 20 ml of water without further purification together with
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(ll) 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 mi
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.



5. 15 mnutes. The m xture is stirred at 00C for 30 m nutes and t hen

at roomtenperature for 60 mnutes before 50 mMl of a satd.

sodi um hydr ogencar bonat e sol ution are slowy added. The organic
phase is separated off, washe@7wi th water, dried over magnesi um
sul fate, an | d purlfled by chr omat ogr aphy
on silica gel ti) 2- C%%%]Eg q?]%bd(;é;}rfe?%éﬁgl nmet hanol 50/ 1.

2- Chl or 0- 5- pyri di n-322| gneh -pyrldln-3-ylmdan-1 Qe e dissalved gei A601ol3-0f05' C

'25 zogt alhlned (:5” addy &I‘llefbrh hane and treated dro w:se with ansolutlon of 1.34 ml of
3 Vet hyl - 2- et hEY.“rﬁthﬁ'%w e 40 oo MR A0 efeceourse of°
[ 1, 2-d] thi gzol - 3a- ol 5 MinliteehThe irfiRture is stirred at 0°@6ﬁ3rfaw ®winutes and then at
i ot hy b or ea. ol EPREure R B pintied hefie S0 al, of p,seld: sgpium
7 hours. The reactlrwdmgea’tcr?rbomatecsmmm arglslowiy added! €he iongamnic phase is
The residue is tre ] S e n L& 20
pach for 30 m nut e Simptetaqfty Mesipdh Witer. blibd v malndsib? SERufe,
washed wi t h acet oneconeentrateshin vacuecand ponified hyr chromatpgeaphy on snhca gel
3- et hyl - 3gret hyI | t Ji _ -
(12 ] thi %ol - '.ﬂg“?%?.‘dﬂ%m‘ dngimelnangt S0, SCHRKGRORIIRS-yindan-
Exanpl e 6 (corrpoun -Ane) ! of meltlng point 103-105°C is obtained (in addition to

3- Met hyl - 2- met hyl i 2 pQjiéhlbFo-5lpyAEnB: ﬁddn-a,-é’n@oﬁmdl WElnogICheno-
[1, 2-d] t hi azol - 3a- ol hydrobroMe 0 a) tig poi oF

3-trifluoromethoxyci nnanat e: 9. 15 g of

3-trifl uor ometdjoxy 3-Methyl2-awstiyliminocs-pyrndinestyl-2,398) 8attetrahydroindeno-

met hanol . 25 | added and the m xture is
325 M G £8RfiapSEAL U hiuREhibrias;

refl uxed f e coo dation 18 carefully treated with
0.9 g of sodi um hyditsyegc of Zoehloe-Sqyridineg-wiodan-noneitansd 236 maesr BEN'-

concentrated in vacyipet lélﬁéédéfé diSsdIFéE h Bpml Bf ﬁf&hﬁl‘\oloéncﬂ&ﬂﬂxed for

acetate, washed twice wt wat er eac drjed over

magnesi um sul f at e. 7I'H@U'§0IT1'J"lei @?CF'Q"‘ JONbER;is zﬂoé’!fci ﬁnQaﬁﬂﬁ'Geﬁﬁﬁtqdh'@ vacuo.
re5| dual pale oil iThe eaeitiesl is Wébtbh’ witht 5 enl toffadetdres, stitréd ircahiuirasonic

Met hyl, 3 (:3- LKi f.l te 9.6
g of met hi%o 3-tri ?IQ?&PS%%@%Q’Q@ mpbergﬁlge ﬁs‘?@\”\c}g Or&ﬁoaosh%resmue is
of methanol. 750 ngvasheuhiwitidiacetane @ndodried1idrvacuendiie) hydmchloride of
added and the m xt uf gdifyily HHARRAREB-BiridiREHI-2, Bl & BaUE Rahyiirbfideno-
[1,2-d]thiazol-3a-ol having a melting point of 253-255°C is obtained.

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 ml of
methanol. 0.25 ml 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.



Q- customary working up, nethyl 3-(3-trifluoronethoxyphenyl)-

propionate is obtained as a yellow oil. c)
5-Tri fl uor omet hoxyi ndan- 1- one: - 9.37 g of nethyl
3-{3-trifluoronet hoxyphenyl ) pr opi onat e ar 8810 di ssolved in 50 m of

et hanol wth 2p tnefa._ h assi um hydroxi de are
added and t he n‘?xtur etl‘ll@S‘raS rﬁu&f})rﬁeﬂ’ﬁ)xgp enyl)proploanét' nutes. The cool ed

sol ution i s concent 9& @@f metayl ifluaromethexyginngmate are dissolveg im208 ml of

water, and conc. hygf pdtha@holc 780 Mg 6f Ppafladium idh Shition (90% stren%th) areunti |
t he lesl The aq cted tw.ce

u reaction mxture is extr
Shaking with 75 i 8406 AndomeSudure 1 pydieasnsted Bt Al giesture, After
phase is wgshed witéustohmary dwbradh@Veup,magnethly U|m3‘>(3-trﬁttﬁromethoxyphenyl)
concentrated and ried tr1.f 1 uoromet hoxy-
phenyl ) propi oni c ac WR'@%%?%PR%@%aﬁgé&ﬁB s ol. 6.24 g of the acid
are dissolved in 40 mM of toluene, and the soI ution is treated with 20

2.1 m of thi oeyl Cgl'lq‘fflhg?org@ﬁ\r?&?ﬁhﬁﬁ?ﬂoﬁgr 1 hour. The cool ed reaction

m xture is concentrated due s taken up in 5 m of
t ol uene and 937 g copfcemethyled 3-(3-triflyeremethoxypemd)propionate  are

Trifl uorongy hOXypheﬂl‘L‘kélﬂéQpirP% nﬂhbprélﬁﬁnbls VA a2 ﬁﬂ o‘f"h\bvgfbr' S3.74 g

di ssolved in 30 ni di chl ane vgﬁﬂﬁqqut ftﬁ‘ urj atlgr}aé%

added dropwi se at op%feesm E‘W ¢ AL capgd the ?5'sn'i Hxe! %

g SﬁlspenSI OE of 5. 4ﬁ>m§ute§ Théx caoladsselltion rsmohcemfdted,l ; residiie 18 treated

i chl or onet hane. ar e .hou

and then added to 4 'tﬁd%gﬂ 8{\35%& {)gcéﬁ%%éﬁggnéﬁgt@é ded W'la" s{lrrmg

separated of f and tuetildhe@ilis hhbhe agueagsreactionrmbdwe |b>e>&1aate'd1ty|69 by

wi th 40 m gf dichi ﬂiﬁ%%ﬂ?ﬁ?ﬁ?ﬁ??‘f@ﬂ%ﬁﬂé} AReif éHl‘FH ?ﬁsé‘rfhe organic
sat SO

washed vmt 40 m o sodi um rogencar onate
wat er, dried over nRR@sssiismwashes: é‘VltrtoWQEﬁit réfiedl PYEr fpagnesium fsufate,

purification, puri fd:&ibé@n‘fra‘fé‘d Orrahegr Hpidd onnsi '\}a%ﬁoge| 31(31tﬂﬂuoromethoxy-

t hox
gglt ;Ieggéegg y; g;:a;a’t}&nz rgplpmc acnd %Isoél?tg‘lc"ne ad a co?orless Gie. 2s4 g of the acid

2-Brono-5-trifl uor oamt Hizsplvedain- 40 omicof toluene, and tihe 3ofutivh is treated with

St £ BTt XY B i ST EfoBbS RSk 19 o Tog, cooed reackof® =

69 st r emipture is g:oaceatratedetartd se dpsidue isr @kam wir dp\a s oft
room t eqgnsdrR ur e V\IlérEj a sol drfeanftbtelt 305 M gfin br om n% {)31 12
m of acetic actiron mxture is st rred at
tenperature for Tnﬂuoromethoxyphenyl?proplonyl chloride is obtained, whlch is
dissolved in 30 ml 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 mi 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 is
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 mi of
glacial acetic acid, treated with 110 ul of hydrobromic acid (48%



90. m nutes, then treated with 70 ml of water and extracted twice by 5
shaking with 100 m of dichl oronethane each tinme. The organic

phases are washed with 50 m of water, dried over magnesi um

sul fate, concentrated in vacuo and the re88due i s chromat ographed

on silica gel usi ng%lttr

nel e A t / 2 -B_
trifluoronmethoxyind né)llié-{ﬁng |élg%%l Z#(geté% z;%g@ \%EQ h?%w ds’f’B)”'se at rooTn
3- Met hyl - 2- et hyl i niemperatureiwitihoa selitiongt 385 anigef-hreming ynii3-ml of acetic

i ndeno[ 1, 2-d] t hi azojgida-Phe hedichbh Offiiktire is stired at rdok? ‘tetng¥rature for
2-brono-5-trifl uoroget hox

I ndan-1 -one | s _stirred at room )
tenperature for 5 he@dminyjesy then tieated,with 7Q mﬁpﬁm ?'Pﬁ@ﬁréﬁtqdnt"gc%b)’lS
gf hacetong-s Ehe fsu;sﬂmh rv#:i]gwtmto;ﬁm dfsdr@ﬁlﬁrbmﬂ@é'h ne/ de@ch_rﬁmé. aﬂhédJQﬁg%ﬁk

our an t hen Iltere 0 W UGCL | ; resl dug, I,S wasned w
acotone and dried i AVGSREETS MesHRA Bt 0 mab o Wik g’ oVE" Miagnesidim
met hyl i m no- 6-tri f | sulfateptcdhmogntiated & ¥acue tanahther residienis] ¢hrdmitegraphed

Eggﬁégthga"b\gg) :”El USoRt 0ol U Osif§CIBRRMeIAN aetate 5612 2-Brdmo-5-

5-tert - But yl - 3- net hiyiflugroraethpxyindan-1208e i ebtainad asigwax.ndeno[ 1, 2-d] -
t hi azol - 3ar{)0)I hydr obr om de: 25 a) Met hyl
-(4- - I | ate; 3-(4-tert-Butyl ph I i
aci d i 5 1 eact o8 wi tA-MEIRYLETRSIBINGB-tifluorome TR EaHRABHEFBNIoL et hyl
3-(4-t ﬁr t-butyl IOhenmﬁkﬁéfwﬂ-@qtﬁiatiﬁﬂﬁégﬂ;ht?bbbtirémid?: 20 Exa][rpl g 6?) 3532:6
ester has a waxy CORSi.St ency w i ng.poin .0 u :
by Nethyl 3. (4t cPo of eyt BitifivamitiShindan-1-one is sfited) 3Eoom,
met hyl 3- (4-t ert - butephpdrature farch hoatsewith @. 104 gaf\Ndl'-dimethylthiourea in §'minl  of
absol ute hanol . 4 f Wil e : : — din
portions ﬁ?‘:} t he couff%&ggn%{g%ﬁ%ggiﬁéa}%ﬁ E.%?r'ﬁq%f {??éeﬁ'@éna.::: sﬁ'rré&é:?f:ﬁr ed
at room tenperature Hr @ndaaendiesed 980V SUCtioRignegesiaue is wasned wi

Wih cool ing (1ce baToneofnd, g S Nk, ot Hjerdiontas 6f NEmetmy
added dropw se wit hmM&t ﬂimiﬂ@-ﬁ-frﬁaom HESY‘%év&%W“@WH@Gd?W[%Z'd]'
70 vac UhiaZoM3arsisheltical 162°C withtdedomposttion. t h 200 nl  of _
di chl oro ane i n each case, and the dichl oronmet hane phase is

washed w t9 wat er
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 ml of absolute methanol. 2.45 g 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 mi of 2N hydrochloric acid are carefully
added dropwise with stirring. The methanol is then removed in



until neutral (2 x 50 m), dried over nmagnesium sul fate and
concentrated. Methyl 3-(4-tert-butyl phenyl)propionate is obtained as 5
a col orl ess, waxy comnpound. c) 3-(4-tert-Butyl phenyl) propionic
aci d: 9.90 g of nethyl 3-(4-t&0t-butyl phenyl)propionate are

di | ved i L% | 1 ter,
alnzs'? h\éeso: lr.:t ?on i sYTﬂJO’ the %%Slrig(éjs egk\?\ﬁé %ﬁml{w?g \8&}3?0 SOTQQE@S%QB%P%%: °
heat ed under refl uxinfeach case, and the glichlprometbane phase is washedvith wateracuo,

treated with 30 m ghtiweRlral (2 x 50 ml)adhied\éve? rigdiund sliffte iamd
bath, adjusted to pH 1 usin ori,c .aci

conc. hydy.ochl, . .. _The
agueous sol ution i s%ﬁ@tg@ Mﬁﬁ% 3r(4n‘§§t-l3l§,tylphe¥ly{)proplona§ﬁd§iopgalmeq #8100
m of di chl®ronet hageoloriessswagpeompounded with 15 wat er until
neutral, dried over nagnesium sul fate and concentrated in

vacuo. The residue is stirred with 100 mM of 25% strength acetic

aci d, cool ed t o) 1008-(4+drifButyliphedylpropianidaecidct i on and dried in vacuo.
3-(4-tert-Butyl phengl I ORI ChaCk 14 ' ﬁ! | e CdIEd i

t he next stage V\/ithg't?tooé(tjgr?t gtrlﬁd ?rq"'](‘jtleca?llﬁgwbggﬂpm% e'dte &Vé‘dj 'ﬁ.%

3- (4-tert - But yl phenfnixtgreof S&m! efpthangk with 15 ml of waterhand the soltion ise i s

p[ epar edt ﬁ‘Fo flefscrit ﬁﬁéat'éa ﬁ}tﬁm{ls o6 péﬁ%@sium hygrotxidef, r%'ﬂt%étjg}(ﬁ'@eir'??ﬂ@?f@eﬂ
oL 2 bur 1 nson. 195 Bk 50 SopcaEeS o vaEh: EhPa Woh A L f el
described in 68. Tand Swhile tedaling | withl aam- iceobath) astljustee| tbi pid paisirig abnc.
94-960C. 30 - - 0- t tyli -1 - one: . I ng
to the process as i ﬁy@gggﬁrgéﬁﬁhTE%)a?ﬁlugBﬂg;%oilgm?yﬁ %'éﬁ%%d three t|rﬁ‘8§cﬂ'yd
1-one is converted shaking-withod00 nlt efr dichlorgmethdue- in- each case,hasshed with
mel ting pojsit of 58; : ) dri :
S-tert Bt - 3- met hyPIY.untl nifttrel drief quer magnesiury sylfate and concentrated
- i -3a-oin
[1, 2-d] t hi azol - 3a- oin Wg@HXLFheTeridue is stired with A8 ek 26%nstsenath7acaficof
2-br ogp- 6- th elr t : but yhciagaaonbdqaaqhd and filtered oflf alvithléﬁ:tm &id dried in vacuo.
y’lN -dimethylt Ih%;ggﬁ%gﬁguﬂpggnyl?gr%B%%?c Yeid issébiar}ﬁed, which is employed in
5-tert-butyl - 3- net hiHe Rextetdye withoot firtheB pArification.
tetrahydr oédldeno[ 1, 2-d] thiazol -3a-ol of nelting point 277-279C.
d) 3-(4-tert-Butylphenyl)propionyl chioride:
The acid chloride is prepared as described in Example 6c) and
employed in the next stage without further purification.

25 e) 6-tert-Butylindan-1-one:
6-tert-Butylindan-1-one is prepared 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 568-61°C.

35 9) 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
156 mg of N,N'-dimethylthiourea in 10 m! of acetone yields the



Exanpl e 8 (conpound A23): 5
3a- Hydr oxy- 3- net hyl - 2- met hyl i m no- 3, 3a, 8, 8a-t et rahydr o- 2H i ndeno-

[1, 2-d] t hi azol e-6-carbonitril e hydrobrom de: a) 1

- Oxoi ndan-5-carbonitrile: 10 9.5 1of 5- br onoi ndan-1-one and 4.93 g
- of CuCN are suspended I n of di net hyl f ormam _de and

refluxed for 4 hourhydrebrogide; onobs 5‘tert'bUtY|'3'mEﬁ‘yggdﬂethy!iﬂﬂ'I‘CP‘|2)3 8ifor i de

in 5 n of conc. _hwéfraﬁwremcrer@w g-d c}ﬁué’zﬂ%-ol of meltmg poirftrZpruepgecr th 30 m
of water with stirring 1o the coole dar k Vi scous

suspension and it is then stirred at 700C for 30 m nutes. The 15

reaction m xt uExamples& (compeuhd A28 times by shaking with 50 nl of
t ol uene, a%d the conbi ned organi c phases are extracted by shaking
with 50 m “of 2N hydrochloric acid and 50 ml of 2N sodi um hydroxi de
sol ution and t3a-hydeoxyed-methil-2gamethylimina-3,3a.8,8adtetratydroedHrndeno-

extract is dri 1251 ; ifgoncentrated in vacuo, 20
and the resi dtgcbl g]ﬂji;a(z: ys§ Sﬂ [ ze'ﬁd“% i‘g&n@r??ﬂﬂg%éne. 1- Oxoi ndan- 5-
carbonitrile of nelting point 123-1250C i s obt ai ned. b) 2- Brono-1
- 0x0i ndan- 5- cagyponi4 o,goﬁ,dan-5_ca,-bomtn|e :The brom nation of

1- oxoi nda carbo r|I I,S carr out as descri bed . i.n
Exanpl e 6 P and i 255 ﬁrhfﬂﬁwi 45&)1 4 9329 of CuCN %&r%?@f‘sﬁﬁé"of
mel ting point 115- 11](Bﬁﬂ:of dimethytformamide and refluxed for 4 hours. A solution of
3a- Hydroxy 3- et hyl

I ndeno[ 1, 2-d] t hi azo Tazggﬂ? %JW W?ﬁ%egﬂbg 'ﬁ@?* ﬁéé%w%&&ghc ac'dz%aﬂﬂe%f
2- br ono- 1- oxoi ndan- dIODWlS&)wlth 30 ml of waterswith sticringhtol thentooled, dark browa,
acetone and treat e%} efisioh gfi‘d)lt@ﬂ’gn Hirhbd at 70°C for 30 minutes. The

di met hyl t hi_our ea. e Is stirred at roomtenperatur
3 hours arl® at oC fr§?°t1°ﬂ16’ﬁiﬂur¢H§ Q’@WW)N“&POWDE? b)é sh?k'ﬂ@r‘émﬁqm\hqfh

suction, washed Wlttblu%?aét and tnecéoﬁibuﬂéhb a’rﬁQ asaber@)eslfrabtrearb ehaan

OO SR s e g e

(deconposition) is sgtiomemnd then washed w:th water until neutral. The toluene

12 ~The compound,flet % 4ASd HveP Mghe¥ilith WME ¥nd Eotlcbhiitdd BMVacuo,

6- br onoi ndan-1 -one’
20 and the residue is recrystallized from n-heptane. 1-Ox0|ndan-5-

carbonitrile 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 yields 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 ml
of acetone and treated at 0-5°C with 210mg of N,N-
dimethylthiourea. The mixture is stired 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-carbonitrile of melting point 282-284°C
(decomposition) is obtained.



Exanple 9 (conpound A18): 5

3- Met hyl - 2- net hyl i m no- 5- net hyl sul f onyl - 6- phenyl t hi o- 2, 3, 8, 8a-t et rahydr o-
i ndeno[ |, 2-d] t hi azol - 3a- ol a) 6- Met hyl sul f onyl - 5- phenyl t hi o-1
-indanone: 10 2.55 m of thiophengh are added dropw se under an

argon at nosphere and with stirring to a suspension repared
from4.9 g of The compgun@_ c&?groWBsnePWﬂaﬁFPfcﬁﬂﬁoﬂqusﬁhﬂanﬁ?éﬂ q. 4remos
anhydr ous gr ougsdbromoindan-1-onepot assi um car bonate and 50 nl of DVF and the

m xture i s heated at 800C for about 10 hours whil e maintaining
the stirring. After addition 15 of 500 m of water at room
tenperature, tEramplesd{tompoend A18¢red of f and purified by

di ssolutiorngin acetone, treatnment with activated car bon and
subsequent precipitation with water. Pale yell ow crystalline
subst ance, nel 3TMgthyb2-rmethyI1mm6@ethgtsuIfggiyl-s-phenylth|o -2,3,8,8a-tetrahydro-

2- Br onp- 6- met hipl4e RizZoL thio-1 -indanone I s obtained
by dropwi se additi bpo(ﬁ)?‘d]tg mx?§¥de| of 0.39 M of bromine in 10

m of glacial acetic acid to a stirred solution of 2.4 g of

6- met hyl ﬁul fogd) 5- elMéu‘Mslillfen)ll-s- Héﬁﬁﬂﬁo-ﬁm&aﬁgnﬂ‘Caaglogceng lr?g \%ld -
aqueous hygy obronic an aci

by pouring ‘of the r% ’an Enti’f "PLt 8’% éﬁ%@ E’F‘ERW%? &y grgen
and ;su:oisequent bf |t | t atmospheoé andewithy gtinrinigl toree spspehsion p&bp'ajbd Ifsory .9 gvof
crystal l i ne substan

S bt hyl - 2- ot hy|.m5%8.cg5r$etf{%%@ﬁf'ﬁ"ﬁﬁe&9ﬁ 2o 4t 9. 9 epiovs, grgund,
hydr oi ndeno[ 1, 2-d] tmtagslunsaar&ona;ejao@ﬁ@rm ef DMF and the migture lagheated at
NN -di methyl t hi 0‘”?@"0 ?oraéjdiﬁﬁ 1"0%(%;@%&!@ Hiélrﬁﬁln%%tﬁb Siryi iring, After addition

2- brono- 6- et hyl sul | ndanone |

acetone, the ni xtur%f5 §'i|| r eg @t reem mﬁﬂ?ﬁ{rﬁrg‘q Srrystﬁ{% are dilteregh off

the crystalline congednsurifiedmblyt disgolsiont ir? Gitetor¥) Grreatniert> with activated
deconposition is filt red

S NBL YT - ot hyl | nATDOB. /A0 FUCSERNAGY _RIeSIRALPR | ith, water.q Pale yellow
t et rahydr oi ndeno| 1, G’-ydi]allmeemcbstama)lmeltlng point 211-212°C.

73
3- Met hyl - 2- rrethi/llmno 5- et hyl sul f onyl - 6- phenyl t hi 0-2, 3, 8, 8a-tetra-
hydr oi nder?§l d] tawPar@ma-@-aneﬂwylsylieeﬂrfuﬁhe@yltmoéuggen@w in

met hanol and treat e oMtaiRed by drepWisEPadditier &8 mikfuré 'of ©L3Y hBF BFomine in
10 ml of glacial acetic acid to a stirred solution of 24 g of
6-methylsulfonyl-5-phenylthio-1-indanone, 0.2 ml of a concentrated
aqueous hydrobromic acid and 30 ml 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 158-160°C.

c) 3-Methyl-2-methylimino-5-methylisulfonyl-6-phenylthio-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-methylsulfonyl-5-phenyithio-1-indanone in 30 ml of
acetone, the mixture is stirred at room temperature for one hour, and
the crystalline compound of melting pomt 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 :



The resulting solution is filtered and crystallized by trituration with a
5 glass rod. Colorless crystalline conpound, nelting point with
deconposition 142-143C. Exanpl e 10 (conmpound A48): 10

8- Chl or o- 5a- hydr oxy- 3, 4- di hydr o- 7- met hyl sghf onyl -i ndano[ 2, 1 -Db]i m dazo-
[1, 2-d] t hi azol i di ne_hydr obrom [0-6-nitro-1 -indanone:
AR SRR E A A PR o L MG ot

cooling into 540 m h?droindﬁrmn rzld]tmazmadolhah drébrorfiiesi iy Sispbndéddi il

such that the internal et ween -
-10aC. The reactlonmrﬁﬂ}? qgachttr&@fﬁdeavlgap i°'§thaéde’6%ﬁS§r$]“5EfbeQHY'am'"e
suspension and the Ehesesthltmgesouﬂiohors/fmwed andecriystallized dyyetiituriation with a

S parts of bt hanol . SEPalHen CPURRS, Y Staling’ EFhbdu), ighaCpERe n

renoval of the acetdaeomposmon 142-MFC.1 | ati on under reduced

pressure. Melting point 126-1280C. b) 6- Am no- 5-chl oro-1 -indanone:
25 A solution of 77.5 g of sodium hydrogensulfite in 250 ml of
water is Example 4@ deempeundAd8):t o a boil i ng suspension of 30 g of
5-chl oro-6-nitro- 1-indanone in 400 m of water in the course

et Tuxed (1 abrhiormepa-hydroxy-S3-dhgdmshnethyisufanyiatatile, - BUMsEve t o pt

1-2 using concHn2-dithiztoifine hydrobroysidechl oric acid and heated to boiling

for a further hour. After cooling, the crystals are filtered
of f, washed with water and recrystallized fromi sopropanol.
Col orl ess to ba8pwni 5+Cfﬂ01yns6-aiitr¢-ﬂeindanone subst ance, nelting point

210-2120C with decoﬁ@é’i'f oro-?"i_’nqé?')o&e éreqﬁkl%ﬁﬂaé %{ho%tﬂﬁtléfé?'w é%ﬂernal

-i ndanone: I um ni
water is adtled cooling 'nE}Mé’ fW“H‘QsWQB‘eﬁ@ﬂch@VﬂTg aclegsily gf 1.52 g/ml

6- ami no- 5- chl or o- 1- sl fidtethe internal tempé'rai’@t@ il n@intaﬁ%dsﬁélwwnh 15 and
hydrochloric acid w

h~g d stir
t enper at ure bei ng ké':gtc %eﬁaﬁ{%‘udmﬁ?&@e i§ pAured into a s?i'red water/ice
74 coursespehsion anda tel crystatlines yeliow sabstancehis diltersd foff.t her

22: L[: gﬁ g]E 12.7 g %Friﬂca(%%ﬁ’ b{l Sdiés%ﬁﬁor{ @npé)rrﬁig(ﬁﬂa &f yba?ttsi bf iaggtotn% 4nd
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-chioro-6-nitro-
1-indanone in 400 mi 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-chiorosulfonyl-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 mi of 20% strength hydrochloric acid with good stirring and
cooling, the temperature being kept between 0 and 5°C. In the



copper(ll) chloride dihydrate, 50 mMl of water and 400 ml of sulfur

di oxi de-saturated gl acial acetic acid at 0-50C. The mxture is stirred 5
for a further hour wthout external cooling, then 600 m of water are
added and the crystals are filtered off, shed with cold water a

nunber of tines on the filter and then dried in vacuo. Colorless
crystal li ne subst anceasurseifithisg apselution 45 oblaiped whigh, giter fusther firdng at

5 chi or o- 6- ol or oou {ang),290ed Jn porions Wil sirflg 1o & solution of 1279 of
Mith otirring §nt o GORRRID SHOMS HvTate. i At-yatergaRd 400 mi of sdifi
SU: fit_te and 3“9 of cﬂi@lﬁi’deit-)sﬂa_tﬂr’éltmdI ci%llaécetip atid\lat 95100 Tiyel mixiute is stirred
sol utl on si aneous ) adde, 0 a (0}
funnel sucl that tHE" gHYLEL rmﬁ%ég%rﬁﬁé&ﬁ@g,% ﬁﬁgﬁrﬂgmr are
t hen adjusted to praddetl asdntheconystals rame ciitengdi raff, vashed adthd coidowiater a
to 0 to -50C, and t r | f mashe bt h
\(limé%’ %rfac meédn Eﬁgé ?@EP%{@ Q@P%?gﬁ ig.)qa&ﬂjé. COfrfess

Mel ting point > 300 th bl ackeni ng from 1/00C
5- Chl or o- 6- et hyl sueryst@jlineisubistanoes melting point 147-148°Ce st 9.2 g of

5-chl oro- 1-i ndanone-6-sulfinic acid and then 15 g of met hyl
i odi de are added to odi um nmet hoxj de sol uti.on which has been
prepared fHbom ‘2)30 nﬁ-%iﬁm@eijwﬂ%ongn SpIfiRIGRCIdodi um and t he

rr} ]i‘.t ure is heaéI ed tm.Bchc |tdfn@-étﬂ6rq16-ohzbr:‘b§u|fm@¢-ﬂl t-ihbanmé a:ﬁ'{fdftﬂ.ﬁb@"betfan

ef ficiency condenser. After..cenpvin sol ven istillation e
residue is treated '?'ﬂnﬁdﬁ'tl?ﬁsq&m%&?tgrs ?q(i‘ét'c?ﬂ ﬁ%ﬁg ‘iﬁ §°‘F'f"m 3\5’950%
and the product is sulfitef ahd \3 geafhNdOM tim ZSembof waatieor 2d¢ sodiurs thydroxide
substance from net af & NE AW [ ﬁsﬁg n ;

mel ting point 197- 'E@@@@S%ﬂultkﬁéﬁw _E?'ﬁpo%g-agg cﬁ o§%?'rrrr€@h)?l é’&??%'ﬂ% -1
-i ndanone:15 funnel sueihthatibe ph dsnkeps bgtween 7 and 7.5. The mixture is

5-chl oro- 6-net hyl _S%Bﬁ@dguéteﬂ%' PP2 @Hiflg concentrated hydrdthiéric®acil! esdleg in
glacial acetic acid. Col é"l €ss Sl ghs b;,?wnl st}f : crve/it all'ine
subst ance, nelting 8 R -2 %a®@0 crysta 'sg¥re iltered off and washed with water.

8- Chl or o- 5a- hydr oxymgltihgdidinicts 30B°Owithyblackéring fromdZ0tC.2, 1 - b] -

i m dazo[ 1, 2-d] t hi azol i di ne hydr obrom de A warm sol ution of 1.02
g of 2-imdazolidinethione in 7.5 m of di met hyl acetam de is
added wi t I2Gst i ) i ng5GhlarosGimethylsutionyd-tindgnone: _ _

S o 2- br B §:250 | " RSBl AG BV utfinit "SBA U tRerPA5Y off

methyl iodide are added to a sodium methoxide solution which has
been prepared from 150 mi 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. Coloriess crystalline
substance from methanol after treatment with activated carbon,
melting point 197-198°C.
30
) 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. Coloriess to slightly brownish
crystalline substance, melting point 144°C.
35
a) 8-Chloro-5a-hydroxy-3,4-dihydro-7-methylsulfonyl-indano[2, 1-b]-
imidazo[1,2-d]thiazolidine hydrobromide
A warm solution of 1.02 g of 2-imidazolidinethione in 7.5 mi of
dimethylacetamide is added with stirring to a solution of 3.24 g of



and the mxture is stirred at roomtenperature for a further two
hours. The colorless crystalline conpound is filtered off and washed

a nunber of tinmes with acetone. Deconposition point 1 350C. 5 h)
8- Chl or 0- 5a- hydr oxy- 3, 4- di hydr o- 7- net hyl s%f onylindano[2, 1 -b]-
i m dazo[ 1 , 2-d]thiazaolidine | S obtai ned anal ogously to the

procedur e i ndi cat ed quomaa-ph[prg-&methylsulfonyl—ﬂTlaqanone in 50 ml of acetone

8- chl or o- 5a- hydr oxy agd 4hei miktlfs Ts @mul avlrémytérﬁﬁé:wra forbh- fumer two

|mdazo[12d]th|azlld|ﬂ§ l‘?rom andtrlet'% g1ne|r}§ é:

nol . Colorless crys BWSi es%g‘% WS@WPW ltered 0T 3p@ washed

Exanpl e 11 (conpound nﬁi‘r?l)er oftimes with acetone. Decomposmon point 135°C.

6- (4- Chl oroihenoxy) - et hyl - 2- net hyl i m no- 2, 3, 8, 8a-t etrahydroi ndeno-
a

[1,2-d] thi 3a-ol hydrochl oride a)
5- (4- Chl or ophehdpxy) 8ChlortrSa+ydroxy-3,4-dihydro-Amethylsufenylindaoo[2,h-by0 nl of

anhydr ous di net hyl a 20 4-chl orophenol are stirred
at roomtenperatureﬁ?orggqﬁ? H@h ﬁé of anhydrous and

ground pot assi um cal%o@l@tamedAanabgaualwtOOtheoprocedure indicated in &xample 9
5-fl uoroi ndanone, t8n{"BXHI6R-58- Hfd)(ye@'43dlh -ﬁ-ﬁf&ﬁyl&@ﬁonyhndanop 1-b}-10

hours and e sol vept, un er

pressure aM]er cool |fwgaZQﬂ1éTn%¥t§|a&eﬁdln§ﬁwdlﬂabr9ml ﬁﬂ%@@?vamwezw metha-
extracted a nunber apl. Ooitrtesy ér?st@“iﬁb's%ﬁrﬁe@de&dﬁﬁg@&ﬁ@ﬁlmmmc S
washed with 2 N NaOH and subsequently with water en stirred for

15 mnutes after addition of activated carbon and the solvent is
renoved by di sExhimpie dh (compound®279d pressure after drying over
anhydrous nagnesium sul fate. The partially crystalline dark residue 30
S purlfled by col umm chronatggraph on silica gel using an el uent

consi sti ngl®f ~ Bd=Fhlpeaphenexy)dtmethyl-2traetaylimina-4/3,@8a-tetsabygroindeno-

crystals, nelt[pg d};p,liégd_ég_@ rochlorlde b) 2- Brono- 5- (4-chl or ophenoxy) - 1
_i ndanone: Appr oxI /2 M of a solution of 0.25 m of

bromne in 5 m of thyI acetate i s added dropwi se to a
sol ution of 1. a9 05-(4-Ch|orophenox§)1.1maﬁﬁme)phenoxy) 1-i ndanone in 30 m of

o o ne e ecars,  Bar gpsalyp n 0 oF iRy Bpb B s setor
t hen cool €20 and t he4+ohinrophenolarestitred at room temperature for %2 hour with 8.2 g
76 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 %2 ml of a solution of 0.25 ml 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. it is then cooled and the remaining amount



af . 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 residual dark oil is used wthout further
purification. 5 C) 76

6- (4- Chl or ophenoxy) - 3- met hyl - 2-net hyl i m no-'2, 3, 8, 8a-tetrahydro- | .

i ndenol[ 1, 2- d] t hi azobf Brorsinenigiadded frepwise at room temppratyrg, dheaaiddyre is
reaction of 1.69 g gfiréd Rsroafurtherd ROUre s @iePgohventli§ removed by distiltiwaone
and 0.52 g of NN -dinethylthiourea in ﬁS m,  of trgyl, . \ aﬁetate
as a pal e yel | ow t oUR@eIFaduced pressure 7 %rﬁ'gﬁ?lﬁf"’l {odl is sed;without further
poi nt 252-2550C. purifiéation.

6- (4- Chl or (%henoxy) - 3-net hyl - 2-net hyl i m no- 2, 3, 8, 8a-tetrahydro- 15

i ndeno[ 1, 2-*d] t hi azol - 3a- ol is formed by treatnent of a

sol ution of 1.8)g o06-(4-CHlerdphenomiedengthyl-2-methylimino-2,3,8,8a-tetrahydro-

3- et hyl - 2- met hyl i mf Q- St Ehle | 1, 2-d] t hi azol - 3a- ol

hydr obr om de in 40mﬂ&8§[ﬁ%ﬁl®‘ﬁ%ﬁt§%§?ﬂ¥%§6%ﬁg€ét ri ethylam ne. The 20
solvent is removed by distillation and the residue is solidified under

62 (4 Ont or pphenoxy) aeoidiiod bYraeah, o1 B8:of 2-brom8ie-(4- chlorophenoxy)-

i ndeno[ 1, 21(5] t hi azoﬂ='§£'?ﬂ'{%f(ﬂ‘pg§f#%9 i@e&ﬁ'ﬂimethﬁﬁﬂoumai 4 g@t'ﬁ' ﬁ@cﬁt_alé' a
crystalline colorl eagetateesm béleﬁybl}bvﬁd@lddlmssfcr?stalline precipitate.oMeitingn of
HCl gas in diethyl e”r‘ﬁé h 5%560| ution of 1.2 g o

6- (4- chl or ophenoxy) pai ? % =2~met hyl i m no- 2, 3, 8, 8a-

t et rahydroi ndeno[ 1, 2-d] t hi azol -3a-ole in 30 mM of ethyl acetate until 30

there is a st ragg') Y 638 CHIBrdgEnbX ) S-iEthyl-2n &y fithirst2 328,88 etrahydro- Exanpl €

12 (conmpound A . ]
6- (2, 2, 2- TH f | uor oeinslenp|1,2-djkiazpl-32-0fet hyl i mi no- 2, 3, 8, 8a-tetrahydro- 35

i ndeno[ 1, 2-d] t hi azol - 3a- ol e hydrobrom de a)
5-(2,2,2-Trifluoroet hoxy)-1 -indanone: )
7 o 5l Toptied by RTINS ,80MARABIOT 4% 081 E-cbloRoRMINIPY g

mxture of 3.5 g  3-methyl-2-methylimino-2,3,8,8a-tetrahydroindeno[1,2-d]thiazol-3a-ol
hydrobromide in 40 ml of methanol with 2.3 ml of triethylamine. The
20 solvent is removed by distillation and the residue is solidified under

water. Amorphous solid, melting point 85-90°C.

e) 6-(4-Chlorophenoxy)-3-methyl-2-methylimino-2,3,8,8a-tetrahydro-
indeno([1,2-d]thiazol-3a-ol hydrochloride

25
is obtained as a crystalline colorless precipitate by addition of a
solution of HCI gas in diethyl ether to a solution of 1.2g of
6-(4-chlorophenoxy)-3-methyl-2-methylimino-2,3,8,8a-
tetrahydroindeno[1,2-d]thiazol-3a-ole in 30 ml of ethyl acetate until
30 there is a strongly acidic reaction. Melting point 247-250°C.

Example 12 (compound A 28):

6-(2,2,2-Trifluoroethoxy)-3-methyl-2-methylimino-2,3,8,8a-tetrahydro-
35 indeno[1,2-d]Jthiazol-3a-ole hydrobromide

a) 5-(2,2,2-Trifluoroethoxy)-1-indanone:



aof . 5-fl uor oi ndanone, 20 m of anhydrous di nethyl f ormam de and

4.1 g of anhydrous and ground potassium carbonate and the m xture

is stirred at 800C for 10 hours. The solvent is renoved by distillation 5
under reduced pressure, the residue is d| ?olved in ethyl acetate

and the organic phase is washed a nunber of tinmes with water. The

i ndanone deri vat i ve2iZzmbef di2netrifluoreethaoohareraddedstoa stiniagabdurefided g
chr omat ogr aphy on spf Iscm&etndahbna ezdwtéfr 8n ﬂ{/dl%sah.neéthyﬁomarﬁrd&y'and

acetate and toluene . as an e ting poln

2- Brono- 5- (2, 2, 2 t r 1 ©6f 88 YFS’W?B‘D d.gray (m@assnum carbonate aﬂdsthGHf'Bﬁ)t'-l'f@d by

reaction of 0.9 g ofs é?trn(e'd at 80°tG fdrl ‘m)hG@ltshCm}é)solvent is removed byl dig6iRRiBA W th
0.2 m of gomneln eth

used furthet without! $?fr qpéxrcegupr ?Uﬁﬁ elbﬁ resi ue is g}jssolved in eﬁwyrfpacetéjte
6- (2, 2,2-Trifl uor ocahd ity ofgari¢ phase isrwashed i@ mamBeBoBtidestwithr water. The

hydr oi ndeno[ 1, 2- d] t@'dgﬁghe @Eﬁ\éé")é’sdényrl Q§ a B?%wmsl? crydtaniRB YISkl

reaction of 1.2 uor oe
1-i ndanone and 0 4 ehrematpgraphymn alica iged using ammxtﬂrmofcequl parts of ethyl

acetate as a pale YSéétﬁ%éﬁ’d foliéné 88 Bn‘éiiehR MdIfiSg BoREDBLIALS. Mel ting
poi nt 278-2800C.

6-(2, 2, 2- fl uor oet hoxy) - 3- et hyl - 2- met hyl i m no- 2, 3, 8, 8a-tetra-

hydr oi ndenof 1 bp- d]2-*Br©md—5-¥2ZQJQ-mﬂuoroethoxY)_-L_indahdH&:ai ned from
6-(2,2,2-trifluoroethoxy)-3-nethyl-2-nmethylimno-

2,3, 8, 8a t et rahydr oi ndeno[ 1, 2-d] t hi azol - 3a ole hydrobrom de and 30
triet hyl am ne. Col oisl esbtainegdsthy | reactionl iaf, O0®Ig i ofy 4R, 2-tEfucré8thoOXy)-

e) 6-(2,2,2-Trifl 3 W
hydr oi ndeno 1& 1, 2- d]t %J@%Peoﬁr ochq?r dé] hB%B i (gf gth?' gggtagénjgef rom
6-(2,2, 2-tHEfl uoroe@cpmnwndalsmeq/iurmerrw tfurmer purification.

2,3, 8,8a-tetrahydroi ndeno[ 1, 2-d] t hi azol -3a-ol e and a sol uti on of HCl

[ her . I t al t t 274-2760C
ggs " etExg;rpl or% @%&ﬁﬁu%@}}hoxy 3‘-n%tlg)y?lzqmethyhmmo-z 3,8,8a-tetra-
hydroindeno[1,2-d]thiazol-3a-ole hydrobromide

20 is obtained by reaction of 1.2 g of 2-bromo-5-(2,2,2-trifluoroethoxy)-
1-indanone and 0.4 g of N,N'-dimethylthiourea in 25 ml of ethyl
acetate as a pale yellow to coloriess crystalline precipitate. Melting
point 278-280°C.

25 d) 6-(2,2,2-Trifluoroethoxy)-3-methyl-2-methylimino-2,3,8,8a-tetra-
hydroindeno[1,2-d]thiazol-3a-ole

is obtained from 6-(2,2,2-trifluoroethoxy)-3-methyl-2-methylimino-
2,3,8,8a-tetrahydroindeno[1,2-d]thiazol-3a-ole hydrobromide and
30 triethylamine. Colorless crystalline solid, melting point 138-140°C.

e) 6-(2,2,2-Trifluoroethoxy)-3-methyl-2-methylimino-2,3,8,8a-tetra-
hydroindeno[1,2-d]thiazol-3a-ole hydrochloride

35 is obtained from 6-(2,2,2-trifluoroethoxy)-3-methyl-2-methylimino-
2,3,8,8a-tetrahydroindeno[1,2-d]thiazol-3a-ole and a solution of HCI
gas in ether. Colorless crystals, melting point 274-276°C.



5-(2,2,3,3,4, 4, 4- Hept af | uor obut oxy) - 3- net hyl - 2-net hyl i m no-2, 3, 8, 8a-tetra-
hydr oi ndenoj 1, 2-d] t hi azol - 3a-ol e hydrochloride 5 a)

5-(2, 2,3, 3,4, 4, 4- Hept af | uor obut oxy) -1 -i ndanone: i s obtained
from 6.5 g of 5-fluoroindanone and 35.6 g f anhydr ous and
ground potassium carbonate in 50 m of anzydrous di met hyl - 10

acet ani de as aExamgle t3(eorapound A45): b)

2-Brono-5-(2, 2,3, 3,4, 4, 4- heptafluorobutoxy) 1-i ndanone: S

O e oReb e 4 Pl AoRs el Ay B 5 85 et

acetate. The chygreififénioft 2&1]1!‘@&26!—3@50@ Hydroghieride and i s used
wi t hout fuéher purlflcatlon c)
%4,

6- (2, 2, 3, 3,4, 4, 4- Hept af | uor obut oxy) - 3- net hyl - 2- net hyl i m no- 20

2,3,8, 8a- t et raaydros-njﬂ,&ﬁ),p;ﬂ 2 AdHepiafinorolRtoxy)el -mdanoheoni de is
obtai ned by reaction of 1.4 g of 2-brono-5-(2,2,3,3,4,4,4-

hept af | uor obut oxy) - 1-i ndanone and 0.36 g of N N -dinmethylthiourea

in 40 m of ethyl alsecebiainedsfrompBbeag of BHiupreindanpae lanes35.6,g; of BNhydrops

preci p| tat e. Deconpggsd idrolin® Pdtasst 0E‘zurbo ate )50 mI of anhgdrous dimethyl-
6-(2,2 4, 4, 4- Hept af1 yor obut oxy) - 3- nmet - 2- et

2,3, 8, 8a t@crahydro ¢Riamite as adh QHﬁYa(inPt ibl e 30 is obtained
from 6-(2, 2,3, 3,4, 4, 4- hept af | uor obut oxy) - 3- rrethyl

2-met hyl im 8a-t ' 2- K] I
hyg‘reob?lo%mdgoaﬁh%[ éf f¢ ﬁ%%ﬁ,&&{f&%@{@og? ﬁfﬁédasr&qode mel ting
2022t21§831f109104 Hegt ) t

2,3,8,8a-tetrahydrol nge é’i‘i&% %iétg)}o:@ﬁwgl% (ﬁegr%t%?gwé‘t -heptafluoro- S
obt ai ned f¥om 6- ( 2, butexg)- -Imdanqmptvath U8k ¢fybrominet iy 110 ml of ethyl
2-met hyl i m no-2, 3, 8a@ét teetT ﬁ@y&ﬁﬁb&ﬂﬁi‘% jisglafad rHsaéobré’v@‘n %IP an@nﬂs used

79 th dro d. t | t
poi nt © e\;vﬁﬁout%rt['ner purlfr ca%oaCI rorless crystal 'ng
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-methyl-
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-ole and



248- 2500C. Exanpl e 14 (conpound Bl): 5

6- Chl or o- 8a- f | uor o- 3- et hyl - 2- met hyl i m no- 2, 3, 8, 8a-t etrahydr oi ndeno-

[1 ,2-d]thiazol-3a-ole: a) 5- Chl oro- 2-fl uoroi ndan-1 -one: 10
25-m of a 1.6 nolar solution of n-butyllifgiumin n-hexane are slowy
added dropwi se at a tenperajure '< -500C to a solution of 5.24 m
of dii soplroopyl ami ne ethereal rrii‘qucg[‘{"ct ca¢idny Golariassn: cryslalsyi xmeltiagi spoint
then stirred at -50'24gfzgo°g.further 10 m nutes. A solution of 6.33 g of
5-chl oroi ndan-1-one in 60 mM in dry tetrahydrofuran is then slowy 15
added and the m xture is stirred at -500C for a further 20 m nutes.
Finally, 11.4 E&xamplefdyconpoaadBtiesul finm de, dissolved in 60 m of
dry tetrahydrofuran, are added dropwi se. The mi xture is allowed to
warmto 00C'in the course of 2 hours with stirring, 120 ml of a satd.
sodi um hydr ogeGe@hloro-8aefluarb+3-methyl«2=medhiditin o<, 838:8a-tetrahyaitoindeno-

t et rahydr of ur afq bs ed by.distillation in vacuo and the residue is
extracted tw CE‘],E;C’]E‘E%%‘% @vl%fh 150 m of ethyl acetate. The organic

phase is washed with water and satd. sodium chloride solution, dried

over magnesi umgyu! f sLohBRSORRASHHEALREneaNd the T esi gggy: S

Cther / n-helane 1/ 1 25 i Biplarceokdian B BRtARMIIT do Fohexalie arsoslowly
5-chl or o- 2-f 1 uor oi nddded dropwise ated témpelmni_mtoﬂGEQWﬂﬁa%émW£s.gfi r’gln of

2 o ot b o b BB 0 %1 oy tapapyeronrE BTGl 2

manner to that desctherestired atiy5eiiforisfutthes-18hiinudes. A solution of 6.33 g of

e oo e s o PRSI L 98 0] Uit i nBh sowy

i ndeno[ 1, 219 t hi azoPdded ging thes mixture is stired@to60°C for a further 20 minutes.

K6 et ch o L1 20  NcoodBEiice, dssoved.n 80l of

S0l Ut on 1 st i 11 eddry FEANVEIOTERT, are RSN diapiss. S08 mitireds allewerklo

at 500C for 2 hour swafinetor 8¢ in tive cdoursersf 2 hoarsolvithl stinthg; di20emi bfbeshtd.

8o | ocHe 5 mof tLURRF AYdroddEaoRald'Csbiftb  aré "dabls BradwisE, | 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’-dimethyithiourea are dissolved in 5 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 m! of toluene are added to the residue and the mixture is



heat ed under reflux for 2 hours, cooled, treated with 152 ng of
triethylamne and stirred at roomtenperature for 2 hours. The
residue is filtered off with suction, washed with a little water and
dried in vacuo. 6-Chloro-8a-fluoro-3-nethgh-2-methylimno-2, 3,8 8a- 5

tetrahydroi ndeno[ 1, 2-d] t hi azol - 3a-ol e of melting point 189-1900C i s
obt ai ned. Exh wpder: sefien fer Pohours) gooled, treated with 152 mg of

6- Chl or o- 8a-f | uoro-ﬁrewmmline’- -4k fk\rweaﬁ - %oﬁa&e%ﬁ:érafdrehwrzlﬁmome
[1,2-d]thi azol-3a-o q@e]d;em%ge;ﬁg{ H&I wﬁpnepctlon washedgw&h a httimmwgter and

6- chl or o- 8a-f | uor o- &
2, 3, 8, 8a-t et r ahydr odrield e [Viactod b-Ohlore8adiucrbs-metiyl 2sietiegdinminoi%8,88a-15

o et " ob2re) bRkt oo B ot R e B hggre i

m xture is concentrebtaihedind the residue is stirred with acetone,
filtered off wth suction and dried in vacuo. The hydrochl ori de of

6- chl or o- 8a- f | uor o- 3- net hyl - 2- net hyl i m no- 2, 3, 8, 8a-tetrahydro- 20 .

i ndenol[ 1, 2- d] t Example 35@@@@%@25. ng point 205C (dec.) is obtained.
Exanpl e 16 (conpounds Bl (- ) and Bl (+)): 100 ng of the

reans of a19 PBCABROHR et Sanelf fmeyimino 2,58 Ba-egabydraiidshars ng -

n- hexane/ et hanp, ZH}thiazoFBa-c(lehydnion'tde.enant I omer Bl (-) having
aretention time of 7.9 mnutes of nmelting point 175-790C
(dec.) and the (+)-rotatory enantioner Bl (+) having a retention
time of 8.84 minute$gof (Ad7tmmplpoioft ﬁ?dwldl'm&’a—d’ldem-;i-methyBﬂ-methylimino-

obt ai ned. ma%;, Ao

(6- Chl or o- 3a- net hoxg@:%s}ﬁét?tﬁ{rﬁﬂ%mg ggltzgp %?glﬂﬁ s slsoéve r}1120 - 35
2-yl i dene)¥et hyl ani ﬁ%wenydwseemnanphapd treated with 1 29 @f @ 0uth20 W@@Qmorl de
of 6-chl oro- 3- met hygthdremt HE 'sBlLﬂi@nZ Aftet. BA- at room temperature the reaction

t et rahydr oi ndeno[ 1 t hi,azol - are ssol ved
ot hanol and & he soRATEh 1§ SONGAREREEn K T8 rasiong, i Afiged Uyt acsane,
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]thiazol-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



81. cool ed reaction m xture is concentrated in vacuo, and the
residue is stirred with 50 ml of acetone and filtered. The
filtrate i s concentrated, the residue is suspended in 100 m of
ethyl acetate and the suspensigg is treated with 100 m of a
satd. sodium 5 hydr ogencar bonat e sol uti on. The organi c phase is
separ ated of f, cooled feﬁﬁ@fkﬂ"ﬂ#f&]ﬁ/\fé@@ent@@@m ¥aeyo, Aghihe; rasidlg isat e,

concentrated and gtirred with S0P GREESIOABRATH Mitered! Thé filkite WS toriceritiiteéd,
acet at e/ net hanol

9/ 1. . . .
6- Chl or o- 3- net hyl - Zgh?etrﬁ?ldf‘ﬁi i%-suspepded . ine 100, i sl opgetatey and the
thi azol - 3a-ol e of neligpergiori ris OtfeSted i withbt A00arl P a satd. Theodium

&/ ssotving She 1 réﬂhfs%r?@gﬁﬁ%%% SBHER, Ta ‘Roih Uire. W spparated of,

et her eal hydr ochl or washed avithi wates; dried oyemmagnesiumm gulfateh canceénteated @ind

until a pH of about *rdrﬁatBQFa;ﬁr%%dogTﬁﬁcé gél Hﬁﬂg”%fhgﬁra%eﬁtekﬂ&‘ﬁagblbrglfd

at roomtenperature or a 'S renov 15

distillation, and t&&ChI ega-aueethyl-zﬂeawhnmq-a 3.8 8edatrabydroindensl ba-dirhe
filtrate i s concent ﬂﬁégﬂ_gdﬂom%ﬂfﬁeMﬁg pbhﬂ 94°96 TR otaelded i n vacuo.

The hydrochloride o ch) or net hyl i, m no- 2

t et ra%ydr oneno[ 1, %hﬁ]hﬂd"a&'ﬁm@%o&) s&owqrﬂéc%pwncﬁ@%)@@b@ned by

(é)t:t ai Ined 150 | gbssowmg)uhdsfr@ Bésevehe(rmeth phrted-bautyll etieers bpd addmgth
anpl es a an e

racgpnat e of the conﬁ&?ﬁ%gﬁwﬁf’%@%éﬁ Wﬁ' st r}lng a%% coolwgs‘g’téeag'l @t@gt{hhe

enanti omers by meanuntiifa phl ¢fRabout dl isrobtgices. The reaction mitturenisthien Atir2d0 x

4.6) using n- hexa”eégrﬁ%ﬁ%ﬂ?hhﬁéfe]fo\”‘atﬂrﬂe}%’hours the solvéHtE?% rf'é‘h%(fl?&?:y The

(+)-rotatory enantioner
m nutes antb a speci distllatignsEnshther 792517035'@ teeated with acetone and filtergdo Tihe i n

trichl oromet hane) ofjjraed §d %BnQ%tFﬁteaQnWélﬂoaéﬁld the residue istdifed in vé&fjéit ory
enantionmer Cl (-) hwng@;ﬂ retention ti and a

specific rotation o droghlondeg gafngg%h?groﬁ‘methyl 2-me§hy 'L"?'PE%Ué "hane)

of melting point 7ltetkhydreinddtafil 2ad]thia2dl-3d=plendfe midtidg opgintir85-PR2IC is
8- (2- Cnhl or ophenyl) S &m}%ﬁl -2-nmet hyl i m no- 2, 3, 8, 8a-t etrahydroi ndeno-
[12d]th|azol 3a08 obr om de

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 (¢ =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



82. a) 2, 3-Di brono-3-(2-chl orophenyl) propionic acid

I s obtained by dropwi se addition of a solution of 7.8 g of brom ne

to a suspension of 9 g of 2-chlorocinnamc acid in 250 mM of 5
chloroformw th irradiation with a 500 W ylight lanp and

subsequent evaporation of the solvent. MIlTing point 183-1 850C

b) 2, 3- Di br onp- 3- ( 23} h2.8rRibreme+3-(2-chiorephenyhpranieric acid is
obtai ned as an oily anorphous residue by boiling 10 g of

2, 3-di bronp- 3- (2-chl or,ophenyl ) propi oni,c ac¢id in_ 70 n  of thionyl )
chl oride under refl ux '§m%9é2’é’ Rawiseagditign oha $9lamru0ﬁ§-890f bromine
gi Zt il ?t i on. | 15 tt_o a Q{Ispe.ngidﬂ gmrs §;%ﬂ2@ﬁl@b@mhﬁb)adéd-ihnﬁwmeof
: of anhydrous active al um num c ride are i ced ..

Teo e i Xt e of a1 aieoRorh e Ediatsan w4 HIGH SFEvight tamp and
carbon di sul fi de undersubsegugnhevapuaratidre obthersblvénd. Melting poifp183-185°C.
Is then cooled to -20'C. Wiile maintaining the cooling, a

solution of 15 g of 2, 3-di brono-3-(2-chlorophenyl)propionyl

chloride in 50 m ob)2a-Bihromos3i(2:ichiorppheny ypropiooylehleride t hi s
suspension, and the m xture is then kept at OC for 5 hours

and allowed to stand at tenperature of 4-80C in a 25 .
refrigerat® for a furnebtaingd,ggran ailye amorehoes, residug by koiling 10 g of

looutr]I ed \évitP sti Irri ng ijZledi@?rr]ﬂl@-&(@?drﬂdgdiﬁhéhm;ﬁomjtrﬁ@a{&ftﬁirb??ﬁnl of thionyl
rendered stron aci di cpnc. and..ls _extracted .wi -

chl or of orm ang %/he or@i‘?ﬁ' dﬂ?@é’ fesfﬁ%gﬂga't'ﬂp§haﬂgt §mayigg fhe liquid by
t hen dried over magnedistilationf ate. After renoving the sol vent 30

by distillation, the viscous anorphous residue is taken up with

diethyl ether, the mxture is stirred wth a sodi um bi carbonate

al kal i ne al®ieous soflti oR-Bremer3r@rehiorophenylirisindatonee

organi c solvent is renoved by distillation after drying over

magnesi um sul fate. Visco r phous subs ,anc?

Es a . 35 hiorid dlz
8- (2- Chl or ophenyl ) - 3- et Ay 9 2 PUg @gtive alympwim chioride are introduced
t et rahydr oi ndeno[ 1, 2- d] t mte@zpmiRiarelof L1114y obramhiydfous benzene and 30 ml of
83 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. HCI 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



4. g of 2-brono-3-(2-chl orophenyl)-1-indanone are treated with
2 g of NNN-dinethylthiourea in ethyl acetate and the m xture
is stirred at roomtenperature for 2 days. Pale yel | ow

crystalline substance, nelting point 1630@gs Exarrpl e 20 (conpound
D14): 3a- Hydr oxy- 3-net hyl - 2-net h I|m no |_wfhenyl
. 8,9, 9a- tetrahydronapht hé-g of 2-bremo+3-{7-chlosorhenyint rygitrrated with 5

2- Br ono- 4- phenyl -tetrmog@fN N'-dnmethyltmoufeaqhtah @téaateram:mqmmreél 43
g of 4-phenyl-1-tetral ong % 51(51 P

HBr - cont ai ni ng et hyl aceffat '"E?g a?tV|rg‘&'5'u§e'5‘lP§ﬁ}HEﬁJs 015 ays. Bleo dRlpw

b) 3a- Hydroxy- 3- et hyl - 2erystdiie subvstaficemeliing poirit, 63°€- t et r ahydr o-

napht ho[ 2, 1= b] t hi azol i di ne hydr obrom de 20 i s obtained by reaction
of 26 g of “2-bronp-4-phenyl-1-tetral one and 5 g of

N, N - di met hyl t Eixampie20r{cémpoundDb)hyl acetate as a pale

yellow to colorless crystalline preci pi tate Mel ting poi nt 229-2310C

(with decorrp05| tion 25 The conpound was prepared anal ogousl
Exanpl e 21 (co®p om-é)-methyl-z-m hyhmmo—8-phenyl -3a,8,9,9a-tetrahydronaphtho-

- Et hyl - 2- et hyl [gmrb]ﬂ-@aﬁramyﬁy&om&nﬂgtrahydro 3aH- 6-oxa-3-thia-1 -aza- 30
benzol[ e] az%&en 1 4- Phenoxybut yryl chl ori de:

504.6 g of phenoxybutyrl c aci d are refluxed for 3 hours with 308 m 35
of thionyl chl a)i2iBremd-4-pRenyl-pietrhlome hyl f or mami de. The mixture is

then distilled in vacuo and 4-phenoxybutyryl chloride of boiling point
145-1470C i s obtained at a pressure of 10-12 nm Hg

84 b) 6, 7, SiscohtainesHyyiresutioncofyk:43 igeqft &phenylttetralone 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 benzo[e]azulen-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 ml 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.



192 g of alum nun(ll1l) chloride are suspended in 1.6 1 of dry

1, 2-di chl oroet hane and a sol ution of 238 g of 4-phenoxyburyryl

chloride in 300 m of 1,2-dichloroethane is slowy added dropwi se 5

with stirring at a terrperature of -50C unggr an argon protective gas

at nosphere in the course of 5.5 hours. The reaction product is

subj ected to hbdrol 93,§9b'l}etpa;‘mdre@enzocvﬁlpbe§tem-§mee of 2 1 of water with

2 1 of conc. hydrochbpy Q:faalmniﬁmnm Shigfige! arétsusrp%déar nrﬁomlﬂb‘gﬁg“on

dth tate al | owe ere
SO e P D o i diBhloRastNang .30 58 SBOIHPN a0t 230 o AephSMaLENY
extracted three ti nelslohdeahmmmlvmfz nzldnéhldnr-]déthian@es isluswly ddded dropwise
t t re. o)
Sorart on A E 1 a1 et B B el erAucd o "5 %k ungBY Bh H1G8h HrBfaLE ges
sodi um sul fate and atmespheret indthen coticse .of THS Inmﬂ'sdt]'é'iei seatttklri Ipredudtnis15

vacuo. 6,78, 9- tetreuwe&@mazrgﬁv@ggggt ﬁ%i‘ﬁﬂ@ X ne Ité Vater with

p0| nt of 79-840C at pressur
l'i qui d. c) 271oficong- Bydroghleyigracid b@rrmftbpdﬁeﬁyrr#dsf%ra@ mmutes

25 g of 6, 7 8 9-tet grAYE B F&g&ﬁéﬁé% Qhﬁﬁéﬁffo%eﬁléeaﬁd%ﬂte?ée'oﬁlth '$uction.
280 nl of sul ric ac

. Ol’(a.; stirrin %tota
of 16 78 gl sodi uRIRi STANS BNESP S SHRREISY |9 | At Ihe | 4qYeolts PRESBCS The
dar k react i on m xt uextractedt threedtimlesO®y fshakihg withut £2-dichlokdetharme!r Theof

Foacti on mxture i OANE Btad Bes vnedRR el oify . BRmdeiiceBonate

for 30 m nutes. Thesqutioh @Endafinallys withl satde sodium vihidrideu solutiona ddiedasverd
: |

opr oosoey Tor pus 238 sdféte iy ko ERIAY il IRl S HEARE

5-one is ol ai ned, V#fUh 6.£.8 Srtelmahidso emwé@@etemﬁtqm having a met!rpg

4- Brono- 7- ni t r o- 3, 4p@inbyfiT9-84*ECRAR SR @HCHH 0.001 9: Hg is obtained as 8-ciard Of
7-nitro-3, 4-di hydro 2K benzo[ b] oxepi n-5-one are dissol ved in 10

m of dlchlororrethalr'ﬂ!"gnd while cooling wwth an ice bath,
treated with stirring vmth 1.7 g of bromne, dissolved in 10 mM of 35

"t roduced 1 nt® g0 AR b BRR R IF S A ar bonat
'S i acica nirbass) e MANGLER 4t HPCh I TifcoBintEl o
0 uri I a tota
gggam ¢ extracts argf )(\/a?E (jﬂi‘i ium nltréte aglgt%gmed llttélle by Iﬁe 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[bloxepin-

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[bloxepin-5-one are dissolved
in 10 mi 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,



dried over sodiumsul fate and concentrated, and the residue is
recrystallized frombutyl acetate and yields 4-brono-7-nitro-

3, 4- di hydr o- 2H benzo[ b] oxepi n-5-one of nelting point 115-118'C 5 e) 1
-Ethyl -2-ethylimno-9-nitro-1, 2, 4, 5-t et raggdr o- 3aH- 6- oxa- 3-t hi a-

1 -azabenzo[e]azulen-1

-0
4-brono- 7-ni tro- 3, 43'(!#‘1'1)@496 Q‘Pg'Hg‘anF%ﬁeo?Ba glo@c%ﬂ@tﬁq"e and the residuepig,; ed
toreflux for 30 m Nizédh Zrofn g butyl N.detateetand t hiefdy ea-bromo-7-nitro-

StiTreq wih sard S dBiaRLeN A oxShitiabie OF piditing hothy 31611 @c. +°

extracted with ethyl acetate. The organl c phase is washed with satd.

sodi um chl g i dS sol ‘I‘tétﬂ@a-z-gfﬂyﬁﬂuﬁ(‘f @rnl W §%jﬁ)€d&8%l-h6-o a-3-thia-

concentr at ed, d th std 17ze ano / wat er .
1 - Ethyl - 2- et hyI i m #nfizeb ﬁnz¢[§laKUier1¢1Q 10kt r ahydr o- 3aH- 6- oxa- 3-t hi a- 15

1- azabenzo[ e] azul eng 0bopl 4-throﬁﬂ7JnﬂEb-BQl-ﬂﬂ1 &?052|]123&ﬁd E]oﬁ@élﬂ'-?%ﬁe are

2nal ogously. start .ﬁ ”«qﬁﬁxae%égamwtsﬁ% %ﬁgg&%ﬁ&w«ea in
benzocycl ohept anonescolmu shbuters2-6He. The presipitate ue&‘ultéﬁédrmmdtm%&q\,non
benzof o] artl an- 1’ uTed Huith™ SBHE, Spdtad aH‘g‘himfﬁﬁéﬁﬁ Bangls | Saifen | abe
54.9 g of 4-phenyl sextfacigd withyethyl acetdteaTdhedorganic/phisenisA8ashdd with satd.

tol uene using 0.5 "éocg{.mﬂ Shildnde' CsomITbAS- dﬁ@d5 @%r"f 58&@1}’ | sﬁﬁé%r ' 4fd

are added dropw se an e reaction mxtur

temperature for 2 heeneentiatedtarshtheomsidus ISarecwataibzedmtfom mesharolivater.

and excess oxalyl c¢ - 1 Waglo.
The brown. qm y res‘llﬂolf_‘l}lgylldzseg{yﬂ ﬁ?‘-@ﬁu&BWQ‘i @-Yetﬁ'ér@idrbs%‘i-lefh%aﬂs 1Ha

in a hi
4- phenyl sul& any! but %a;ﬁbem{p gpbrgl af ms ngqampmg g6 s obteinge.
at a pressure of 0.008 nm Hg. 35 f h |
3, 4-Di hydro-2 enzo an rou
ool U1 S TR 89@@&53@@@%3@17-929592@23 Boé S Pug Prepared
di chl or met haneanalogously; startinfg fiamithg cofrespphdinglbenzbeaysidhexanone or
chloride in 70b§?\zdgycfyh%mé?{dﬁrée&é]%ﬁv'é§. slowy added with stirring at
20
Example 22 (compound D21):

1-Methyl-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-phenylsuifanylbutyric acid are dissolved in 280 ml of
toluene using 0.5 mi of dimethylformamide. 36.5 ml of oxalyl chloride
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 vyields
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(lll) 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



86. 0OC (2 h). The reaction mxture is stirred overnight, and a

br own- yel l ow solution is obtained. This solution is added with
Vi gor ous stirring to an ice-cold mxture of 1 1 of water with 1
1- of conc. hydrochloric acid. ggfter it has been stirred for 30

m nutes, the 5 . xture is extracted, three tinmes wth 200 m of
diethyl ether in eaBff (zrp‘)- trlf!'e reactiga gmixtyre Lsoﬁ‘dfir%(PVGf'me'ca 2sow-e

extracted by shaki ngellew fsolution is obtained! dhisisdlutiondis sdded with! vigorkbus

ol ut o, diied ovelyspdl ym SULLZLSiy mixture of 11°BF viAIRF Wi ) Fbtl BolESU-

3, 4- di hydr o- 2H benzhydrpchiosipi acith: oAftehdt/ihas dekni stimegd pfor n80 mhinates, the
93-940C at pressu oSt I . .
-Di oxo-1, 2,%, 4-tetr éﬁ’ggieo%e%w EFreé& tﬁ'-ﬂgggﬁ{e}?éoo ml of dlﬁﬂwyl Eke%r(.lgfeaf:h
3, 4- di hydr o- 2H- benz 633§t the:gpmbinesh erganic pheses \ara extracterd By shaking with  of
0 S 5. asoce i oo oo et sl RSPl 00Mb By A Sult
stirring at room t eAP8r §PRERNtFaled 2 im, J(acyo. \éur“ﬁr PHePBt?i'g‘?H i ‘{'ﬁiﬂ?d and
strength hydLogen P8J4adihgdraazH- A h]ﬂ'fi@;bli#&@;\e_ﬂﬁﬁvrr@?éi i@biling poir&t of
m xture is,4hen sti oRvVErni ght. vent,,is carefully removed in
vacuo, and“i he resi éé-?ll @qe(raegrggguw ?ﬁ ﬁ@g rﬁ’ﬁ‘d"géﬁ% "T%A't reated with 20
1 N potassium hydrogencarbonate solution with stirring. The
agueous suspensg{on ks r W ' hi€s_~mad the
precipitate i sa} i t(lla’rslegf%g'&fﬁ?ﬁ%ﬁ%ﬁ%ﬁﬁgﬁbg%(gﬁtﬁégﬂ}ﬁ oan%f_er and dried in
vacuo. 1, 1- Di oxo- 1, 309 of-3.étdibydrar2ibbensplbjthiepipSrone afedissolved in AgS ml
point 142-146¢C i s gphgiatadceticacid. 112 ml of 38%:%tRenbth hydrogen peroxide are
-di oxo-1,2,3,4-tetrah i;]ob zo[ p] t hj epi n- 5-one: . .45 g  of
1,1-di oxo-1© 2, 3, 4-t i ﬁif@&’eﬁ%?‘msﬁhﬁépﬁoﬁﬂs-tsm@efﬁﬁuée with stirring.” After
ﬁi ESOl ved in _ZOerﬂ stirting| ?S@damgtyﬂa;berambdfommoars',ra ‘m"e%g’ %5?335%
ronosucci nimde are nd t mi.xiure i eat at 5 X
for 8 hours. After g%?ﬂﬁgt F'Xﬂ%(ﬂent W%’?’séét ?g%gq‘%gﬁ scﬁ's.%’ €. lﬁ?eﬁ‘iﬁﬁg@"
by evaporation in venixture srihentstirteid gvernighiiuEhé solventiisecarefully neowved id
sodi um hydr ogencarb | Qs W beb [ D Lt T :
30 i nut o5, _the 1 esf oSt el ARihlel B Fratol it jcE aRl caroflly Beale with
water. Aft48 dryingliV patassium. bydragencarhonate . soutions.with r siyiage- The

bg?ZQ[bLt hi epi n- 5- 0gguélss Rtispendibhi BYsariratedovith38odigh? &hldride, and the
(0] al ned.

-Net hyl - 2- et hyl ) Pstipigteis fitered oftwith syction, washes withiwater,and dried in
1 -azabenzo[ e] azul evadudOot, ®iDioxo-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[b]thiepin-5-one:

945g of 1,1-dioxo-1,2,3,4-tetrahydrobenzo[blthiepin-5-one are
dissolved in 200 mi 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[blthiepin-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:



87. 4.34 g of

4- brono- 1, 1-di oxo-1, 2, 3, 4-t et rahydr o- benzo[ b] t hi epi n- 5-one are
suspended in 15 nm of butan-2-one. The m xture is heated to
60-70'C and 1.8 g of N, N -dimethylthiouregyare added in portions.

The solution is refluxed for 2 hours, then cooled and the greci Itate 5

is filtered off witf-3%@ti8h aftcPrammntd-dioxe-teeSshietralydro-prazelbithiapin-
is stirred with 1005m8necdresstispendediin TsiP6PBGBALR-BAG AT Re Piklliré & heated

d t ted with gt hyl t Th N r.gani c_phases, are .
tashed w th satd. SBUPUHOSGAH 58 96 MeNoamainy B GparaBida A Sortons.
sul fate and concent The edlutionvisaefiuxdd o 2 hiodrs; then tcobled apd thé (precipilate
littl th tatg, ' A ' ' ! .eq ] e el -
Vet hyl - 2t gt 1 i Thieked it kot dnd Wilsngl i bHEasPe ond. fhe8siotie
azabenzo[ e] azul en- 1i8bstired with 108emt of gatd. pspdium hyﬁ:genag«bonate SOIUIEI;rgl
(deconposition) is ?ﬁ&@xﬂ% ted With @ﬂ?ﬂ@%@{% gﬁ%%ﬁﬁ el“otyanic phases
b- Hyd -1 -net hyl-2-net hyl -1, 2, 34, 3 -_exah_ro-Gona-,
3-t EiyaE (ii(gzabeglzao[ g‘f@ﬁ]ﬂ’ nwéh ;/%tgge‘{%'ﬁ"ﬂechg?ﬂﬂécﬁpwlpﬁe:a; iegh ovgy sodium
N (5- Oxo- 2, 3, 4, 5- t esulfdts Hirit 864Gt EE h 'vatup! ThecrisitdiedRrs taken up with-a 16 O

of 7-nitrao;3, 4-di hydr.o- enzol b] gxepi,n-5-ape arg dissol.ved .in

400 m of et hanol ,ﬁm?eéﬁgﬁaﬁf Q@?ﬁ%do?f?ﬁ’ﬂih 5&9&%‘ cﬂ?dgéf'?adf‘e\fﬁcm 1-
carbon (10% st r engt Methyl2-methydigeina6:6-didxo 9,234,451, 8-hexakydrotiithia-1-
o 3G AL gl b £
yel low oi | . This oi(decompiosiiien)dsiobtaine8b m of dichl ornethane; 8 g of
triethylam ne are added and then, with ice-cooling, 8. 1 g of acetic
anhydri de e sl ow ded dropwise with vigorous stirring. The
reaction rﬂait uééamY%Sg.(wapav d B2t enperature for a further hour. 30
The solution is concentrated in vacuo and the residue is taken up

with ethyl ace hed W t ter and .wt at i um, chl oLi de
S0l uton dri eh-OpB BRI DeRb T 3345 HEH i eh -
crystal | i zat i o8-thiarbazabénzofélazalent-Sybacetantide hid(dehioride?, 3, 4, 5-

t et r ahydr obenzo[ b] oxepi n-7-yl )-acetam de nelts at 130-1320C. 35 b)
N- (4- Br onp- 5- oxo- 2, 3, 4, 5-t et rahydr obenzo[ b] oxepi n-'7-_)ll I)) _

acet anmi de:20 a) N-(5-@xer23,4,5-tetrahydrobenzo[bjoxepin-7-yl)-acetamide:

N- (5- oxo- 2, 3, 4, 5- t e{6 fY-ABVL3 ALAhRIRP2-bENEbIS LIS Bire dissolved in
dissolved in 6 m OIIO mi h(')fokré?ﬁat]r?o ,etregte8 ZV?thgzﬁéng) rBal gdiu%% Sosn0|a\c/:ﬁvated
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[bJoxepin-5-one is obtained as a
yellow oil. This oil is dissolved in 150 ml 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 suifate and concentrated again. After
crystallization from butyl acetate, the N-(5-oxo0-2,3,4,5-
tetrahydrobenzo[b]oxepin-7-yl)-acetamide melts at 130-132°C.
35
b) N-(4-Bromo-5-ox0-2,3,4,5-tetrahydrobenzo[b]oxepin-7-yl)-
acetamide: _
1g of N-(5-oxo0-2,3,4,5-tetrahydrobenzo[b]oxepin-7-yl)acetamide is
dissolved in 6 ml of dichlormethane. 0.8075 g of bromine, dissolved



88. in 5 mM of dichloronmethane, is slowy added dropw se at 00C
wth stirring. The reaction mxture is stirred overni ght at
room tenperature, then poured onto an ice-cold satd. sodium
hydr ogencar bonate sol ution and extracted ggnumber of times with 5

di chl oronet hane. The organi c, phases are washed wi th water and . .
with satd. sodium chl érﬂ%d@f dighlaroethane.ds glowly added né"@ﬂ\”ﬁﬁ at She with

Cogcentlrgt eﬂp I(Z \éacmﬁgﬁ.heTthirdg@tédrf f'mﬁ‘yﬂta% I 'stiﬂdgf rdv@rﬂ\ight;ralpar@dm

and vyi el ds - br oyfo- 5- 0x0- 2, -tetrahydrobenzol.b] oxepi n-7-yl ) -..
acetani de having a {‘T?E'T'R‘?rﬁ "Boi ﬁ?erbf %5@@6@@01@" ['CJ'E?E fetdy dodium

Cb- Hydr OXK- 1 1 met hyhydrogencgrbonateosdiuiofaant extracledhaxaimbeoef times with

6- oxa- 3-t higa- 1- aza- e - t am I rj:de:

T 00t N (B bt oo AR ReRENE T SIIAFE HESES S bBEHed Witf water and
acetani de and 2.5 gwith satdr sodive ehloridecsoletionr driedover sadium sulfate and 4
hours in 60 m of békSri’dé‘rﬁ@?é\/\ﬂkP%J%g?ﬁﬁbﬁ?sﬂﬁ%ﬂ@?é%r?&all&e&'f*&rﬁriéadbropanol

and the residue is stirre sat assl um

hydr ogencar bonat e s@nqiyields Na4-brame-S5axa,2.3:4 .6t tgirahydrobgnzelblaxepin-7-yl)-

residue is filteredagdthmidé haﬁihgtd PeltchoRsoretomhsbegat er, and N-
(1 Qo-hydrgxy-1 -nethyl-2-nmethylimno-1,2,3a,4,5, 1 Ob-hexahydro-6- 20
oxa- 3-t hi a-“1- azabenzo[ e] azul en-9-yl )acetam de of nelting point .
186-1880C i s ob) ai nWe10b+dydrorg-1bmethyl-2-mietsdiminok-1,2)33@, 51 ObsheXaNydro-

nydr ochl o de i SOt adnbhioR R dent dffaBldttineliracioride:
1,2, 3a,4,5,1 Ob-hex@gydra- 6 Nefdabdmorbeoxo-23:4.5eetrahydrobenzofbioxeph-7-yl)-

| tam d I P | ' ( iihi t
)éx;?rgleea& ecgggghﬁ%&éég ide Andeb55g Vof INFTREIthidtfed ! are’ Hefluxed for

6- Chl or o- 319 4- net hokeHEH{N $010l af heteRokPpRe TEi §RalR spspenrsign is diiteped. 30
gygr oi ndgnOLll, 2-d] ;5"‘@?“3 Bmsidgi@e hlls(;lrsﬂrrefuﬁ Wﬁthb_2004ml 1t°ﬁ 8atd. potassium

- br ono- 5-chl or oi ndan; 1-one and 1. . of 1, 3-bi s{4: net haxy:
phenyl )t hi our ea ar eh!é‘{feséﬂ?ﬁf§°ﬁﬂé5(§°l+ﬁ'°8f ér@“ﬁi %ﬁybﬂﬁ?@ﬁaﬁe addgdsther eq
at room t enper at ur eresidued ishfilleredaoffl with isuetidratamdt wapleed twithe wiaber, cared Nsur .
35 The precipitateins fi =To Wi 1 0R, i A
di chl or onet hane (102”&\}&&3&3%%&&5%@_&%@%@3r%%?%%ggwgie I}ahydro 6
6- chl or o- 24 4- met hosxgrBdhia-1-azabenzole]azulen-9-yl)acetamide of melting point

2- (4-met hoxyphenyl i 1861988%¢ 3s HbtAnE8! TABYFES bASENS dissolved it 300t 3g20e IS

obtained, which mel ﬁfdrgghkz)ﬁg_ %oqC Nebr %%?r?nrapo%rt 'about 10 minutes, the
hydrochloride of N-(10b-hydroxy-1-methyl-2-methylimino-
1,2,3a,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-chioroindan-1-one and 1.17 g 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.



89. The compounds El and E3-E5 were prepared anal ogously. WO

00/ 04006 90 PCT/ EP99/ 04644

Pat ent cl ai ns: *
C- L M S * 1. A pol ycycl i8§ t hi azol i di n-2-yli dene am ne of
the formul a | R4AA N- R5

R21 The compounds E1 and E3-Ep were prepared-anaiggously.

R in which A 10 Y is a direct bond, -CH2-,

- CH2- CH2-; X is CH2, CH(CH3), CH(C2H5), CH(C3H7); 15 R1
is CN, COOH, COQ(CP-C6)-alkyl, CONH2, CONH(CL1-C8)- al kyl ,

CON[ (C1-CB) -al kyl]2, (C2-C6)-al kyl, (C2-C6)-al kenyl,

(C2-C6) -al kynyl, O CH2-CF3, O CH2-CF2-CF3, 0-(C4-Co)-

al kyl, where in the al kyl radicals one or nore, or all

hydr ogen(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-C6) - al kyl, S- (CH2) n- phenyl ,

SO (C1- C6) -al kyl , SO (CH2) n- phenyl , S02- ( C1-C6) - al kyl ,
S02- ( CH2) n- phenyl



where n can be = 0 - 6 and the phenyl radical can be 25

substituted up to two tines by F, d, Br, OH CF3, NO2, CN,

OCF3, O (Cl-C6)-al kyl, (Cl1-C6)-al kyl, NH2; NH2, NH (Cl-C6)-

abkyl, N((C1-Copw NH( C1- C7) - acyl enyl bi phenth?.

O(CHZ)n phenyl, %dgréégns can be = 0 - 6, %or 2- napht hyl JEP99/04644
3- or 4-pyridyl, 2- or 3-furanyl or 2- or 3-thienyl, Where t‘he—BO‘“‘——

phenyl , biphenyl, napht hyl , pyridyl, furanyl or thienyl

each case can pgtentiddinisuted one to 3 tinmes by F, d, mmml“i"'n"""””",
OH, CF3, N2, CN, OCF3, O (C1l-Co6)-alkyl, (d-Cb)- IkI

91 NH2, NH(C -C6)-al kyl, N((d -0C8)- al kyl)2 802 CHS
COOH, 1. A poly@@[ﬁc(tﬁiiazﬁﬁﬂin«'ﬂ-ylidene(ﬂiir@ of the formula |
1,2,3-triazol-5-yi, where the triazole ring can be substituted in

the 1-, 2- or 3-position by nethyl or benzyl;

tetrazol -5-yi, where the tetrazole rlnﬁkan b sﬁﬁstltuted I n the

1- or 2p03|t|on by net hyl or benzyl; N | . is H F, d, Br,
I, CH3, CF3, O (CP-C3)-al kyl, NO2,
SO2NH( d - C6) - al kyl , SQ2N ( Cl L 0B) -
(d-C6)-al kyl, (C3-C6)-cycloa " )n-p ,

thienyl, (CH2)n-pyridyl, (CH2)n-f Q),Y( CH2) n- phenyl ,
C(O-(CH2)n-thienyl, C(O-(CH2)n-pgridyl xC(O) (CH2) n- furyl
where n cangkbe = 0 - 5 and in whRgh phenyl, thienyl, pyri dyI 15
furyl in eath case can be substituted up to two tirres by d, F,
CN, CF3, (C-C3)-alkyl, OH 0-(dA-0C6)-alkyl; C()-(d-0Cs)-

AP 10 R is H
(CH2) n-

al kyl, C(O) - (Ciarwhichcycl oal kyl ; R3 is H (C-C6)-alkyl, F,
CN, N3, O(d-0C6)-al kyl, (CH2)n-phenyl, 20 CH2- COQ(d - Co6

al kyl), CH2-COQ(C3-C8 cycl oal kyl), CH2- COOH, CH2- CONH2,
CH2- CONHCH3, CA2- CON( CH3) 2, (CH2) n-t hi enyl

(CH2) n- perdjyI (CH2) n-furyl where n can be = ' 0 - 5 and
i n which phenyl|

t hi enyl, i dg furyI I n each case can
be substitutedYup to tvvdsﬁl ond; -Chito-, eHae6HHd2- (c1- 3) - 25
al kyl, OH, O (d - CG) al kyl; (C2-C6) - al kynyl, (C2-C6)-al kenyl,

9, XOLLTT, UALGHAS O o
(C3-C6) -cycl oal kyl, (CH2) n- phenyl, (CH2)n-

16 R1 is CN, COOH, COO(C1-Cg)-alkyl, CONHz, CONH(C1-Cg)-

alkyl, CONI[(C1-Cg)-alkyl]l2, (C2-Cg)-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)CHz, O-CH2-Ph, NH2 or
N(COOCH2Ph)2;
S-(C1-Cg)-alkyl, S-(CH2)n-phenyl, SO-(C1-Cg)-alkyl,

SO-(CH2)n-phenyl, S02-(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-(C1-Cg)-alkyl, (C1-Cg)-alkyl, NH2; NHa2, NH-(C1-Cs)-
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
30 phenyl, biphenyl, naphthyl, pyridyl, furanyl or thienyl rings in
each case can be substituted one to 3 times by F, ClI, Br, |,
OH, CF3, NO2, CN, OCF3, O-(C1-Cg)-alkyl, (C4-Cg)-alkyl,



30. t hienyl, (CH2)n-pyridyl, (CH2)n-fur where n can be =
-5 and in which phenyl, th| enyI mﬂﬂm, 'IM mu” each
case can be substituted up to two : 3,
(CL-C3)-al kyl, - OH, O(Cl9 ) -al kyl ; *

(G -C6)-al kyl, (C3-C6)-cycloal (CH2) n-Eﬁenyl (CHZ n-

thi enyl, (CH2)n-pyridyl NHwﬂHéwGa)-alkyhe {G1-Gehalsyl)z 802-6H3, COOH,

and in which phenyl, thi NH,:i n each case can be
and 1n whi Sh, phe COO-(CRLG)-AKyl, CONH;

substituted up to two tih23-biazal-5-yk witere thestriazale g cﬁm«t;ﬁ; substituted in
OH O (CP-C6)-al kyl; -Ob_ er forma
Ge-do. . cte-qce) 2_the 1d(?é Cﬁ &s_&lon% methyRer beasyi!

- CH2- CH2- CH®- CH2-  gr oup; tetrazol-5-yk whgre [gye tetrazole ring can be ,sgbgtltgtchathgond

-CH2- or - CH2- CH2-; 1- of 2-position byingeth¥or &RAAB3) . CH( C2Hs) , CH(C3H7)
15 Rl and RI'' |ndependently of one anot her are H F 4,
Br, I, NO2, CN, COCH, COQ(C1l-C6)-alkyl, CONH2,

ng\lHE:g -Cﬂ(-al :RW(CZnglg isCH; ESIC1,aBik | THa, GF,-@AT1eCyalkyl, NO2, SO2-NHy,

- - en , -

E}mz-)ch- CF3?/ O ( C4- C6) quwewﬁ&é'@f %&ﬁﬁ‘”%@j@aﬂ%o

one or nor) or all hydlroge?té;) g;lbn ;iecgr’@%epl a;&%%orl ne,

one hydrogen cgp be repliaepdchvesthik o Ha)n-ph (CH&)Re
NH2 N( COOCH2Ph) 2; I ’n nyl ,
SO (C1- Coy - alkyl - thienyl, (CHa)seyidMe) r(cdaamywri’n soQ(Q Hel-phan

S02- (CH2) n-phenyl, 25 C(O)-(CHz)n-lghbleWIereéo)-%éﬂgﬂ\egyrld%'l @(cﬁ:@ﬂé)ﬁ éPMnyl

radi cal can be

OH, CF3, NO2, CN, where n can bey=H3 - 5 @nddpn.- whie aFP"I@ﬂY' th(eeuyl @mdy& kyI ,
NH2;  S02-1¢-2, furyl in eacl$easkicgh tﬁﬁéutﬁétkmbd lﬁCRi\M I
N2, N (CL-CB) - CN, CFs3, (CEK) hnyl N OfL- &]E L&Yk &'3)%1% acy :

phenyl, biphenyl,
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), CHa-
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)NHCH3,
C(O)N(CH3)2, OC(O)CHg;

R4 is (Cq1-Cg)-alkyl, (C3-Ce)-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 CI, F, CN, CF3, (C1-C3)-alkyl,
OH, O-(C1-Cg)-alkyt;

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



30- O(éHZ)n phenyl, where n can be = 0 - 6, 1- or 2-napht lhyl,
ahere the HIIIIIIIlllllillll‘ﬂlllﬁm i bl pheryl “naph iyl byri oyl turan! o
thtrenyl rings i*n cags can be substltuted one to 3

times by F, O, Br,
O (d -06)-al kyl , (Cl C5)subsfityted 3 to two times by CINﬁz CNJH?EBr @1-(?@)%%)/!

N((Cl -Co) -al kyI)2 S02- O&HCe)- COO (d - CB) - al kyl,
CONH2; - @HQBtrlg%g!kS yi, where the triazole ring can be
substituted in the 1-, 2- or 3-position by nethyl or
benzyl ; or I cl 111 ML tetrazol -5-yl,
where the tetrazole ring can be substituted in the 1- or
2-position ™y nethyl or benzyl; R2 is H (Cl-06)-alkyl,

( C3- CB) - cycl naR4yand R&Hipgeihiee figim a EHYGHo-5 -CH2-C(CH3)2- -CH2CeiprCHo-,

00 (G2)n-thi eyl O - LERTHESHRENE @B oy n-ruryt

where n can be = 0 - 5 and in which phenyl, thienyl, pyrldyl,
furyl in each se can be substituted up to two tines by O, F,
CN, CF3, (d- gl-alkyl, OH, O Pc-C6)-al kyl; C()-(d-C6)- 10

al kyl, (32 (B)cs)-cycl oal kyl ; R3 is (C4-06)-al kyl, F, CN,
N3, O (CL- 08) - ¥ kyl , m%mab&m _CHg- or -CHp-CHy-; al kyl), CHz- COO(C3- C8
cycl oal kyl'), CH2- COO—l CH2- CONH2 CH2- CONHCHS3,

CH2- CON(CH3) 2, (CH2) n- phenyl , (CHZ) n- 15 t hi enyl

(CH2) n-pyridyl X (CH2) n- STy, Cmat-l@? rCIa(mzHag) CHIC3HY); and
i n which phenyl, thienyl, pyridyl uryl 1 n each case can be

substituted up to two tinmes by d, F, CN, CF3, (Cl-C3)-alkyl,
OH, O (d156)R4ldnd RT’ (lm’enh?')demltlypﬁphe anofiferGeie- al kenyl

(R S Wy o PSS, MO 068 c-Copakon, CONHz

(C3- 06) - cycl oal kyl , ( CHE@NpHEnGs)-qlicrip) nC N[(C1-33e)-alkyl]2, (Gi-Ce)-alkyl,

CH2) n- pyri dyl, CHan W _ _ and
i(n W?’]I cﬁyphe%yl (t hi )enyl(e@é?) A {F%F% Qﬁ‘é’"Xﬁo géb Ccsg a"f}ll 956H2 CFs,
substituted up to two ti Kyt whge- il the alkyl radicals
OH O-(Cl-%p)-alkyl;  one 6?5nore, or all Hﬂr&@n@?baﬁ'b@’ﬂepléc@% KPhusrirted, ! kvl
(Gr2)n-phenyl, (CH2)n- e 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)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, NO2, CN,
OCF3, O-(C1-Cg)-alkyl, (C1-Cg)-alkyl, NH2; SO2-NHo,
SO2NH(C1-Cg)-alkyl, SO2N[(C1-Cg)-alkyl]2, NH2, NH-(C1-Cg)-
alkyl, N((C4-Cg)-alkyl)2, NH(C1-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, Cl, 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, CONHz;
1,2,3-triazol-5-yl, where the triazole ring can be substituted in
the 1-, 2- or 3-position by methyl or benzyl;



t hi enyl , (C:Im_iﬂcli_ﬂm,ﬂ_(a:lZ) n-furyl, where n can be = 0 - 5 30

sunst oo o ATUNWRARRNNIS °8 - oo s " o 2ar g o
T L

OH, O (Cl-C8)-af ky Sor"35 R4 andgk5 together forma - CH2- CH2-,

- CH2- C( CH3) 2-, - CH2- CH2- CHz-, or - CH2- CH2- CH2- CH2- group;
or O tetvazol-5-yl, where the tatrazole og ¢an-kg-subsfitutegHp-tasp- ;
X i's CH2, CH(CHR)or JGhE&HGH e Rl and Rl

i ndependent|y of one aggf)ﬁér are I)y nidth 7Benzy|_? H F, d, Br, I, NO,
CN, COOH, COO(d -C6)-al kyl, CONH2, CONH( Gi - CB) - al kyl ,

CON[ (C1-CB)-alRel 12, (& HCRETadpdlkyl, ng—Ce)-cycIoalkyl, (CHAR-phGhylBEBY-
C2- C6) - al |, O-(C1- -al k CH2- CF3,

O cio i &3 O (i CofbNRY | (CHI YAV, ndCERyumh 4i GIQE(CH2I-pheny,
one or nore, or all hydiG(QRHCH2)sthieny, r E(OR(CH2Jnypyridyhr iICIE)-(QH2)n-furyl,

hyd b I d by OH O . i P . .
R0 oL SRR oy, eP e atbe SEI R atRY Bhenyt dieet by
SO (Cl-C6)-al kyl, 15 furyl in each casOcanie) substituted upSetwotimes)byaCk \H,,

cadi cal ¢an be N CFs @Ja%???ﬁ?'éébfﬁ“‘?%@tﬁ%&f?"é@éE“%@)LF‘%G,QFEI',

OH, CF3, N&, N, alkyl, C(O)-(C3-BeFgycloalkii - Cs) - al kyl, (Cl-C8)-al kyl,
NH2; S02- NH2, S02NH( C - C6) - al kyl, So2N[ ( C1-C8) - al kyl ] 2,
NH2, NH (Cl-C6)- 20 . I I Cl- - al I NH(C - C7)-acyl ,
phenyl , E)i phené?, 1S ((34'(:65)'5‘||Q'Ei1=0lﬁ {@Iﬁ) grpé‘é&ﬁk%ﬁﬁeéﬂa‘fg %BQ-,CE 6 -y6,
1- or 2-naphthyl, 2-,  alkyl), CH2-COO(C3-8g oytloaikty, OH4-CODHOCH3-C /I or

2- or 3-thienyl, where t |, enyl a hyl,
pyridyl, furanyl or thi &N2-GONGSHS, CHZ'COW(J&? 2 @@E ng zghz%lb'
substitutelb one to 3 tinkienply (EHh-pyidyl, (CHzh-furyl, where n can@é¢ =CB3, 5NO2,
CN, OCF3, O (Ci1-C6)-alk

NH( Gi - CB) - al kyl , N((Gi- &Flé%&? %):h%lgggl_ﬂ&pgyl, ewyl furyl in eacNHcZase can be
COO- (Cl - C6) - al kyl , CONHaubstituted 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)CHa:

R4 is (C1-Cg)-alkyl, (C3-Cg)-cycloalkyl, (CH2)y-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

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

R5 is (C1-Cg)-alkyl, (C3-Cg)-cycloalkyl, (CH2)n-phenyl, (CH2)p-
thienyl, (CH2)n-pyridyl, (CH2)n-furyl, where n can be =0 -5
30 and in which phenyl, thienyl, pyridyl, furyl in each case can be
substituted up to two times by Cl, F, CN, CF3, (C4-C3)-alkyl,

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

or
35 R4andR5 together form a -CH2-CHgz-, -CH2-C(CH3)2-, -CH2-CH2-CHa-,
or -CH2-CH2-CH2-CH2- group;

or



1; 2, 3-triazol -5-yl, where the triazol e ring can be substituted in

the 1-, 2- or 3-position by nethyl or benzyl; 30
tetrazol -5-yi, where the tetrazole ring can be substltu "m,“u' !H"”L””"’
l: -or 2-position by nethyl or benzyl; 94 R2

(C3-C6) -cycl oal kyl , C2-C8 al kenyl, C2 C8 aI kynyl ,

(CH2) n- phenyl , COCHZ)n t hi enyl (CHZ)n pyridyl, (CH2)n- 35

furyl, C(O)-(OH2)n- phen)ﬂadﬁé@bérﬁaﬂwfaremﬂz-cq%@ (CH2) n-

pyrldyl C(O-(CH2)n-furyl, where n can be = nd in which

phenyl, thienyl, pyridyl, furyl in each case can be substituted

95 X up 1SJCH\QPCH(¢H%).®H(¢2H§). OBNC3673, (Cl-C3)-al kyl, OH,
o (d - CB) - al kyl ; (O (Ci-C8)al kyl ,
C(O) - (C3- C8) - cycl oal kyl ; R3 is H (d-C8)-alkyl, F, CN, N3,

0- (d - C6) - al kyR1 andeRTOMdgpendently of one another &@ al kyl ), CH2- COQ( C3- C8

aﬂg[g&?%j ZCH(Z ng)o: °F, Cl, Br, I, NOz, CN, cdéﬁgg};&ﬁh@'y%ﬂﬁ CONH_,

(CH2) n- pyddyl , ( CH2) n- f@QKJH(%eG@)-alkﬂan KeON[(C1-Ce)-alkyll2, ~(C1-Ge)-alkyhnd in

Substi Lyt e Up To Lo’ t] gas By IICERETIGE LS Qe plon, O-CHz CRET B¢

al kyl, or,1 ?o 06) - al KHCHZ- zc%lfs,apxg%r%)-@thl,oslyer&l inethe alkyl radicals

(O OCH3, (O OC"'2CH3_ gr@éﬁno@ @r"é]ﬂzhyc%% %En be replaced by fluorine, or
ﬁ‘?d

O N(CH3) 2 @)
g:(C?,) C(6) cg/cl oglcf(yl) ( CHOG: 'MEH??“ C?EIIPS ep oeﬁ b(O)CHahPeQW-Ph

(CH) n-pyridyl, (CH2)n- fNI-HybrN§DBGCH29h o;be = g -5 and
et Cu oo o't ST B L S EETBEALE 3 EF(Cr-Carall
OH, O (d-1%)-al kyl ; 2(SO-K€6H2)n-phenyI |Soj-m1-ml®)-a11tytyl SOz-(CHz)n phenyl
(Erar) ot WY o B Rrian SEHEIG 5 ang thepreny rabilaP bl be,
i n which phenyl, thi enylsubpyhuteqmp touwg timesdae i, €hsBr,c@Hl, KBF3, NO2, CN,
1 |l 2 O OBl ey e aRl L Csoee
- CH2- C(CHB) 2-, - CH2- CH2-SPgNH(C1-Ce)-alkyl, SOzN (C1oGe¥dmllmhﬂﬂmHeﬁ@z-Cg)-oup
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, O-(C4-Cg)-alkyl, (C1-Cg)-alkyl,
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;
30 tetrazol-5-yl, where the tetrazole ring can be substituted in the
1- or 2-position by methyl or benzyl;

R2 is (C1-Cg)-alkyl, (C3-Cg)-cycloalkyl, C2-Cg alkenyl, C2-Cg
alkynyl, (CH2)n-phenyl, (CH2)n-thienyl, (CH2)n-pyridyl, (CH2)p-

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 - 5 and in which

phenyl, thienyl, pyridyl, furyl in each case can be substituted



30, or a direct bond, -CH2- or -CH2-CH2-;

X |s CH(p HE"”"!““H"QI Ii phenyl radi cal can be substituted by
35 0, S, SO SO or N R6;
Ril-and Rl |ndependently of one anot her aég I 111
11111110111i11121211211211211 C

96 H, Mp fe1tw05tlmes byr\@z FcﬁlN é‘diaﬂ(ccn@x)@lkytepw QRylC1-
CONHZ, Cgdhlik | mb C§§ ciodlkg);

(Cl- C5) - al kyl , WC@% Helk ACsEory kynyﬁ,

0- (C1-C6) - al kyl , O CH2- CF3, OCHZ CF2- CF3,

O ( C|4| Cﬁ) dal kyRS(S ;/\/ner e igH @1-@6’%&!@1&9' CA, 5N3,FO -(C1-Cg)-alkyl, CH22GOO(C10r €,
or a rogen(s) can ac
hydr ogenycéngbe repl aceg:eso ?'&D MQQ&O@ cﬁ,ﬂalkyl) CH2-COOH, C"PZNHZ or

(oI, o, CROSNGN i WORE oy
S02- (CH2) n- phe%yl’ , 10 (CH2)n-thienyl, %ﬂé’gﬁ'ﬁé’gg%)m ?"&'eiﬁd" %:ﬂ enyI
E;di ((::glg cagz beCN 0 - 5 and irswhigh phéryl, thiehyl, pyidylj fargl inyeéch Case Erl
NH2;  SO2- NH2, can be s”b%ﬁﬂ@ to é%é‘ﬁ’ﬁ% @ogyf é'% (ES ?@1 >
NH2, NH (@0- Cs) - alkyl, OH, O-({G«Up)-a O(Cﬁe)s)-allwv ACNB6 “@‘)’l aCy l,

henyl , biphenyl, 15
D0 2-naphinyl | 2o, C(OYOCHs, CONICHICHSPOROION, HHOISH), BNACHS) ™ o

2- or 3-thienyl, where QHOIN(CH3)2, OC(O)CH3; phenyl, biphenyl, naphthyi,
pyridyl, furanyl or thienyl rings in each case can be

bstituted to 3t by .F, G CF3, No2,
?:Kl, SOICFg “o ?3%4 cg) al Ikgrga S(C(l)t/SPe)cﬁkylm@a—cs)zeycloalkyl (CHz)n-phﬁml (CH2jn-

?lg(l qcé)CG) |-1E| |ky| CC“I(—I (2 A - @ienyl] KEH)H-pidt], GHE)n-furyI where n can be = O 5
a
triazole ri %g can be suB8diipythich phenyl, g“'ehﬁ pyncﬁ éefc seoq.an ' be

3-position by nmethyl or stbstityted up to two times by Cl,tEt CN;GIF@ (31-Cyglralkgl, t he
by methyl or Bengyl ;- OFQUETCRHAIS B (o o) arpyr, T TP
(C3-C6) -cycl oal kyl, (CH2) n-phenyl, (CH2)n-
20 R5 is (C4-Cg)-alkyl, (C3-Cg)-cycloalkyl, (CH2)p-phenyl, (CH2)n-
thienyl, (CH2)n-pyridyl, (CH2)n-furyl, where n canbe =0 -5
and in which phenyl, thienyl, pyridyl, furyl in each case can be
substituted up to two times by CI, F, CN, CF3, (C1-C3)-alkyl,
OH, O-(C1-Cg)-alkyl;
25 or

R4 and R5 together form a -CH2-CHz-, -CH2-C(CH3)2-, ~-CH2-CH2-CHo-,
or -CH2-CH2-CH2-CH2- group;

30 or

D)

Y is a direct bond, -CH2- or -CH2-CH2-;

X is CH(phenyl), where the phenyl radical can be substituted by
35 F,Cl, Brorl,

0, S, SO, SO2 or N-R6;

R1 and R1’ independently of one another are



thi enyl, 2)n-furyl, C(O -(CH2)n-phenyl,
C(O- (CHZ)n “I 2) n-pyridyl, C(O-(CH2)n-furyl, 30
where n can n whi ch phenyl, thienyl, pyridyl,

furyl in each case can be substltuted up g tvvo times by d, F,
CN, CF3, (d-C3)-alkyl

al kyl, ©(O)-(C3-C5)- cyc|"£—k=k%ﬂ (lg:fldcié’)ozifloé'24 CO%?"P &Cﬁp?‘gcﬁec@)‘% RENHZ,

N3, O (Cl-06)-al kyl , CHIORH(Ch-Cg)-alkyl, cong%-c@am Ayl ) . (CH8s§alR3- C8

cycl oal kyl),

CH2- CON( CH3) 2,
(CH2) n- pyri dyI ,

97
phenyl, thi®

CH2-

nyl ,

Cw-l

(CH2) n-p
(CH2) n- f@omz-cﬂpcswo;m Og)-alkyl, where in the alk / radtcals

pyri dy

G
Ge)-alkenyl, (cz-cs)-alkyny,ﬁ&cﬂ, A >CHo-CF3,

|onef%rrly|ore rpreaollclpyq{gggn(s) can be replaced by %nrbee or’

substituted up to two tioneshydrogen can hé\te;ﬂf&d bYOHBDC(O)CH3, O-CH2-Ph,
al kyl, OH, O (C1l-0C6)-al
C( O OCH3, C(O OCH2CH3,
AONCH)2, (O CHB
(C3-C6) - cycl oal kyl,
(CH2) n-pyri dyl,

in which p

nyI

(CHZ)n

t hi eny

@%z E@%ﬁ ls}‘ O N|(_|82_{306) éal kenyl ,
S-( gralkyl Sﬁ(@l'(zﬁirpbﬁmylal kyl SO~(C1-Cg)-alkyl,
%@ }W?heﬁﬁ"‘can 2-(C1-Gp)-alky, SOz-(értié)‘?,'Bﬂenyl

|whefy:r ndgan beiryi0in6eand thes phemyl adical can be

G0 (& “Coya by | R Gy B T NP T

(CH2) n- pheny

I (

CHZ) n-

furyl

- CH2- CH2-

ocks,  04(C1.Co) Syl ohp- OBy ek SOo N

where n COBRHCH-Co)alifh SOaNI(C1-Ce)-alkyARNHS, Mthm-e F

Icaiac('%fééﬁﬁy)ﬁ (K NH(C1-C7)-acyl, phenyl,” %‘Z‘éﬁ.t“

- (eﬂz).ﬁﬁhemd Rhete)gectdnebef:m m&m 6H2-|€éﬂihthyl 2-,

5 502 ( Con-ASTcgyridyly 2-pr 3-furanyb or 2-0 Sifenyi, where te

(CH2) n-furyl,
t hi enyl pyrldyl
to two tinmes by 0
O (d-06)-18 kyl ;
- CH2- C( CH3) 2-,
R6

20

25

R2
30
35 RS3

phenyl, biphenyl, naphthyl, pyndyl furanyl or thienyl rings in
each case can be substituted one to 3 times by F, Cl, Br, I,
OH, CF3, NO2, CN, OCF3, O-(C1-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 benzyl;

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

is H, (C1-Cg)-alkyl, F, CN, N3, O-(C1-Cg)-alkyl, CH2-COO(C1-
Cs alkyl), CH2-COO(C3-Cg cycloalkyl), CH2-COOH, CHo-
CONH2, CH2-CONHCH3, CH2-CON(CH3)2, (CH2)n-phenyl,
(CH2)n-thienyl, (CH2)n-pyridyl, (CH2)n-furyl, where n can be =

ch

nyI ,

ed up

oup;

CN1



Y- . is a direct bond, -CH2- or -CH2-CH2-: 30 is CH2,

CH(CH3), CH(C2H5), OH( C3HT) ; R is H, F CI
O (A -C3)-al kyl; R is H F d, Br, I, H“Ilmﬂﬁm'" mﬂl IIII
iQZ-H; R4 ~ ! ShH ‘c -CB) al kyl 97 di cal b b tituted

i s phen radi cal. can be substitute
up to p é ﬁ@é\h he“ﬁp thienyl, @yridyh Jupd in each case
(C3-C6) - cycl oal kyl, can be substltute@lﬁﬂfb 820 tlﬂiésYdy CH3.CNCEB3, (C1-C3)-

O CH2- ph | COCH, |
coq( cspcg)n ycycl oal kyl , @ylpOH5O-(C1- 'a}ky?G)(Cg'c% -yl (Conts)alkenyl,
phenyl radical can be SL(k(Q)O(IH@,d)((D)O@HzCHs, C(O)OH, C(O)NMQ TG(@':)NI'W'E a,

Br, I, (d-L£6)-alkyl, O (d-C3)-al kyl,
CF3, OCF3, D CH2- phenyl @@Lpﬁ%?z. icHs; COO( C1- C5) - al kyl |
COQ( C3- C6) - cycl oal kyl , CONH2; 10 or its physiologically tol erabl e
salts and physpgl ogi cal I; naL.i{_ c8el LV ES _ )
conmpound of thgaf ormul a "éil,(c; é%) §md(%0@?§5’%\5§%€/\h§?§?% &I%ereyl, (CQ)Z)“
Y is a direct Ubieoyl, (CH2)n-pyddylX (CH2)n-furyl, whereH? caeHye8D, - 5
CH( C2H5) , CH(C3H7); H2,
CONH( CI - C6) - and th whigh, phe&&[‘ y%’(l iﬁg" %)%Mé?"%m
(C2- C6) - al ¥nyl | substituted UPGQ oo b elsybwcl 6 3, (@-Ca)-alhyb- CF3,
0-(C4-C6)- 25 OH, 8L{o4-Cgpamye in the alkyl radi cals one or nore,
or all hydrogen(s can be replaced by fluorine, or one
hydr ogen can be replaced by OH, OC(O) CH3, O CH2-Ph, NH2 or
N( COOCH2Ph) 2; RS is (Cq-Cg)-alkyl, (C3-Cg)-cycloalkyl, (CH2)n-phenyl, (CH2)n-
thienyl, (CH2)n-pyridyl, (CH2)n-furyl, where n can be = 0 - 5
15 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-(C4-Cg)-alkyl;

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

R6 is SO2-(CgH4-4-CH3)

25 or
E)
Y is a direct bond, -CHa- or -CH2-CHo-;

30 X is CH2, CH(CH3), CH(C2Hs), CH(C3H7);
R1 is H, F, CI, Br, |, CHs, CF3, O-(C4-C3)-alkyl;
R1 is H, F, Cl, Br, I, NO2;

35 R2 is H;

R3 is H, (C1-Ca)-alkyl;



S (A -0C6)-al kyl, S- (CH2) n- phenyl , 106- Ik

SO (CH2) n- phenyl, where the phenyl radl cal ca ’ '
substituted up to tw tinmes by F, d, Br, C;mllmullullm“'“'

OCF3, O (d-06)-al kyl, (Cl-0C8)-alkyl; Nbb al k

N((C1-C6) - al kyl) 2, NH(O C7) - acyl phe

where n can beR4 0-6, 1is hepylyyheraythe mhenxkradncahcmrhedy‘ubstﬂute%up to
or Sdflura]pyl 0r|2- orh3ﬂvbl fek. b erreltﬁﬁ phecwbs)-a ,J%-Cts)-cycloalkyl
pyri dy uranyl or thi n ne |

one to 3 times by F, C ®'¥&1'§3 %ﬂ' C§F3-OC@8 CB%EIF-pSheny OOH'
* C L M S * COO(C1-Cg)-alkyl, COO(C3-C -cycloalkyl CONH%;

al kyI C6) - al kyl , NH2, I(\le 06%)y al ky (, ?)Cl CG) al kyl) 2,

COOH, @Ci Co) - al kyI CONHz; ,2,3-triazol -5-yl, where
the tri azol e rRBg can bés sphleayli twherd the phenyl radlcal can be sbbstituted?up do

3-position by nethyl OrlS@Stltl%lse F 91 Br, I, (Ct- de?tail&z Cidéb)‘cy}z%%o the

tetrazole ring can be s @8 I'tion
by nethyl or benzyl; O—(C|R103)-alkyl CFs, HOEF3d , OscHatphenyk, OH,

e G et 1 2 GONGy Coaly, COOCIER LRI, S,

(CH2) n- ph®y1 , (CH2) n-thienyl, (CH2)n- pyridyl ,
O(O) ( OH2) n- phegy jt N-tolbr&BH - salts an iojogically functional
C(O-(CH2)n- pyrld? merenclgn be—O- 3anac|’npwf‘<lsc!19 y

phenyl , thi enydenvag Wﬁﬁyl furyl in each case can be substituted 15

up to two tinmes by d, F, CN, CF3, (Cl1-C3)-al kyl, OH,

O (d-Co6)-al kyl; R3 is H (Cl-

S (S G-al kb confhundy the intla I BB e Bl 5. oo
cycl oal kyl9s CH2- COOH, CH2- CONH2, 20 CH2- CONHCHS3,

CH2- CON( CH3) 2’A5 CH2) n- phenyl, (CH2)n- t hi enyl ,

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

phenyl, thienyl, pyrldyl I n each case can be substituted up to

two times by G, F, CN iChBHirectBord)-OHxyl, O4 O (Cl-06)-

al kyl; (C2-C6)-al kynyl, (C2-C6)-al kenyl C(O OCH3, 25 ,
C( O) OCH2CHs3, C(O OH, C( O NH2, C(O)N(CHB)Z, OC( O) CH3;
R4 20 s XG - Co) - alig@Hy, CFHOHR); CHCoREKCH(G4BHB) n- phenyl , (CH2) n-

R1 is CN, COOH, COO(C1-Cg)-alkyl, CONH2, CONH(C1-Cg)-

alkyl, CONI[(C1-Cg)-alkyl]2, (C2-Cg)-alkyl, (C2-Cg)-alkenyl,
(C2-Cg)-alkynyl, O-CH2-CF3, O-CH2-CF2-CF3, O-(C4-Cg)-
25 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;
S-(C1-Ceg)-alkyl, S-(CH2)n-phenyl, SO-(C1-Cg)-alkyl,
30 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,
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-
35 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)-



t hi.enyl ,
phenyl ,

(CH2)
t hi eny

n-p
I,

two tines by CI

at kyl ;

(CH2) n- phenyl

can be

each case can be substitgbemH, WODYC1-Cg)-alkyl, CONHy; two times by O,
CF3, (C1- C3) al kyl, C6 I

L M

yridyl, “where n can be = 0 - 3 and in which 30

im0

) al kyl , ggC3- C6) - cycl oal kyl,

(CHZ) n- 35

d |
0 3 and in whlh (C1-Ce)alkyl, NH2. Nmnbe i, NS5 -alkybz
F, CN

H, O (C al kyl ;
1,2, tnazol) -5-yl, where the triazole rmg_ggn 'be subgtituted in R4

and R5 toget her fOFm a théia- Qi?or3-p6§iﬁo@(b9hlﬁéﬂ1yl éfbeﬁiﬁ* CH2-

CH2- group;- 5 a dire ;
X Dis CH2, CH( (tgg?zoﬁéqylc%e tlag_Q ﬂle rmg can lpg_sgﬁgﬂ%ed |CI1%e
i ndependent|y of one andt-logr2-position by methyl or benzyl;H, F, G, Br, |, CN,
COOH, COO( C1-C6)-al kyl, CONH2, CONH( CI -ca) al kyl .
CON (d - C6) - aIkyI]2 (Cl CG)aIkI 15 - C6) - Ikenyl

( C2- C86) - al kynyRY’
O CH2-CF2-CR3, O (4-(B)s
( hyd%o?em()c \égﬁtﬂléwpeqwc@é f)ﬁﬁﬁggﬁﬁtor

one or nore
one hydrog% can be

or all

SO (C10-6) - al kyl

radi cal

OH, CF3, NO2, CN,

can be

(G -06)-al kyl ;

SN[ ( CL- C8) - al kyl ] 2,

S02- NH

O ( C1- 08) Hal ky(Cl, Broip Ghiss, CF3, 0(C1-C3)-alkyl SO2-NHg,

repl aced by OH, OC(O)CHS O CH2- Ph,
NH2 or N(COOCHRBh) 2; 20is H, (C1-Ce)-a g cmz)ﬁfﬁheﬁykykcHg)n-ﬁér@HZ)(o Fnanyl

%Zlﬁppr}ﬂ%%/w’vm t&é)s @521%4?‘@;‘3" Br,

pyridyl,  sups
C(O)-(CH2)n-pyfieii3 ,whereO'l(ééh Ge) =ap kyB, and in which

q%f@rnyb-tbiegyL pygidyl, fury]gcl)n2 Fals ca%%ﬁrll B substituted

N( ( C1- CB) -4 kyl )2, NH( GupCd- tvey | timpaeby| CI,OF B, nCFa, (C1-Ca)-alkyl, OH,
where n can be D@C‘]{fs)-ajlk or 2-naphthyl, 2-, 3- or 4-

phenyl ,

pyridyl,

2- or 3-furanyl

20

25

30

35

R3

R4

R5

thienyl, where the phenyl,

is H, (C1-Cg)-alkyl, F, CN, O-(C1-Cg)-alkyl, CH2-COO(C1-Cg
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, 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)OCHas,
C(O)OCH2CHg3, C(O)OH, C(O)NH2, C(O)N(CH3)2,
OC(O)CHg;

is (C1-Ceg)-alkyl, (C3-Cg)-cycloalkyl, (CH2)n-phenyl, (CH2)n-
thienyl, (CHz)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;

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
two times by Cl, F, CN, CF3, (C1-C3)-alkyl, OH, O-(C1-Cg)-
alkyl;

10



napht hyl , pyridyl, furanyl or thlen I rings I n each case can be

substituted , OH CF3, CN, OCF3, 30

O (G -CO -al mﬂ"mlmmmu“m NH2 NH(O CG) al kyl, N((d -

C6) - al kyl )2, CooH, Eod (CP-CO) - aIkyI

1,2,3-triazol-5-yl, where the trlazole ring can be substituted in
the 1-, 2- or @'—position by nmethyl or benzyl;

tetrazol -5-yl, where the tetrazole rlng can be substituted in the 35

1- 2- posi h I kyl,
(o) n-phonyt | R @t RB MasiBer 1BRfbe:-CH2-CHES -CHz-CICH3J fay | -CrizCHZ <

C(O - (CH2) n- phenyl , CCBi>-(gebdpn-t hi enyl ,

1-01 C(O)-(CHZ)n-pyridyI, where n can be = 0 - 3 and in
whi ch 5 phenyl, thienyl, pyridyl, furyl in each case can be
substituted or up to two tinmes by d, F, CN, CF3,

(CP-C3) al kyl, , 0- (a-Cco)-alkyl; 5 R3 S
(C4-C6)-al kyl,”fF, CN, N3, 0-(d - -al kyl, CHz2- COO(ClCG

al kyl ), CHz- cOf(C3-C8 cig@ dmeqztmn ,€bblo600H,  CH2- CONHR,

CH2- CONHCH3, CH2- CON( CHB) 2, (CHZ)n phenyl (CH2) n-

t hi enyl 2) p- pyridyl, n.ca - 3 and n which 10
phenyl , tﬁ' pyri dylsé\ﬂ ﬁcﬂég@'ﬂ(&ﬂ"ﬂﬁ Sh&sH7dit ed up to
two tinmes byC1 F, CN, CF3, (Cl-C3)-alkyl, OH O (Cl-Co)-

| kyl ; C2- Co, I I k | O OCH3,

2(03/ OCI—|2(CH3 e‘@:(*’@lf(’a c§|¥ '"‘@P@/\qﬁﬁ ly o e('eg)ymﬂtﬁ%% )

C(CBC))) (I\:lg)CHS) 2I Clﬁf(Ol)CHS H F, Cl, B |, C23N COOH . CICORYEqGg)talkyl, CO|NH2,
cycl oa n n

(SorDovelonlial. (CRGUREN 40E) TConGrGaralonz. (68 aton,

phenyl , tHiSenyl, pyri dyI(Cz-rCsf)eailkemd,s(Gzeaa)-anyewbQ—(Gu(‘,@()l-dkyl t@-CH2-CF3,

; }/\Klzy]tl mes by o F, N @20‘3?% 5‘?@& él ﬂ?@%‘&? v@% l)ﬁmelzglkyl radicals

(CH2) n- phenyl ( CH2) n- one or more, or all hydrogen(s) car bHZPpla@gdlbWﬂluonmeloe n
can be 0- 3andin ' I n
rhaldrogen cgn be replaceB§NOH, G@(@ s, %i/@l-g‘-ﬁhl: o

each case can be substltute u \
CF3, (Cl-C3)-alkyl, oH Nbl E)%SDOCHzPh)z, aI kyI
20 ' S-(C1-Ce)-alkyl S-(CH2)p-phenyl, - SO-(C4-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,
OCFg3, O-(C1-Cg)-alkyl, (C1-Ceg)-alkyl; SO2-NH32,
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)-
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, I, OH, CF3, CN, OCFs3,
30 O-(C1-Cg)-alkyl, (C1-Cg)-alkyl, NH2, NH(C1-Cg)-alkyl, 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
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,



of - R4 and R5 forma CHZ CH2-, -CH2-C(CH3)2- or -CH2-CH2- 30
CH2- group; mm i Is a direct bond, or -CH2-; 35
X

is CH2 CH(C3H7); Rl and RI'

i ndependent|y of one anot her are 10 C L M S *

102 | COO( CP- C6) - al kyl, CONH2,
CONH( CI - C8) - al kyl CON[Q(@) (é’éjzinwrlﬁzl whefe. ¢6§arh|b@y1= 0 - 3 and in which
(C2- C6) - al kenyl , (C2- C6)phigin Vlrtbﬂen . ;é@dyp@fh lif ac ﬁz :Be substituted

O CH2- CF2- CF3, O (CA4- CB) - ag{typ lglﬁsbgyn@m acgbﬁ 2% a"&f’ OH, O-

one or nore, or all hyd
N “yd&?gc%ome” ropn) 2, AR O S ey al eyl S (CH2) n- phenyl

or S- - - :
S02- (Cl - C6)+= al kyl S02- (CH2) n- phenyl, where n can be = 0 -
6 and the phenRB 10  is (C4-Co)-alkyla, €N, NgrOHE1s0k)salkyl CHp-COO(C 1-08
u o %) e Eyi BE o o k), ﬁHz-COO(C3-C3g§%Ioah%S@q<ﬁ$ﬁ CH2-CONHy,
SO2NH( Ol - 08) - al kyl , S@I@H@CQNMGHQWQHQ CQN(CHa)z, (CHz)n-phenyl, (CH2)n-
(9,00 -alkyt. N - Comehi BBy st H cal B87¥10 ,% and ingehicn
or 4-pyri . 2- or 3- f phenyl, thiengl, pyridgl mhemlybasevlmand)e subgtitated up to

napht hyl, pyridyl, furapyb mﬁegmve@ylpr UNJ,SCF ?@-’Cé) C@HbG(CrCs)-
£, Ry

3 =
Saj?ség- tc%; egl ﬁ;? to tlcgkm ky|(C2-fR$)za kywll( Cl1- @-Csi-alhenyf C(O)OCHg,
N((C - CB) - al kyl ) 2, COOH,C oyodHECHS) - & em))o@o\lec @9"""?. . G(OINHCH,

1,2,3-triazol -5-yl r n E igg can be ‘subs
EQSr;zel Zasyo{ BMnget!tgf(FZt rﬁ?fglizehrdfng can be substituted in the
5. & aifom! A"t BICKORER, (b fBoato, (cHinistarst) €kt
(CH2) n-thienyl, (CH2) n- tiyienyly (CH2JH-pyridyCHahere inecar beGéQ - 3 and in which
(G2)n-thienyl, O - (CHabRuPYEAN pytlsiih SadifBads can'be sdbstituted up to
two times by ClI, F, CN, CF3, (C1-C3z)-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, (C¢-Cg3)-alkyl, OH, O-(C1-Cg)-
alkyl;

or
R4 and R5 together form a -CH2—CH2- -CH2-C(CH3)2- or -CH2-CH2-

30 CHa- group;
or
C)
Y is a direct bond, or -CHa-;
35
X is CH2, CH(CH3), CH(C2Hs), CH(C3H7);

R1and R1’ independently of one another are



and in which pyridyl, furyl in each case can be
substi t ut ed Immmm\lnn‘“mm“ly , F, CN, CF3, (C1-C3)-al kyl, 30

H, O(d-0C6)*al kylt ™ is H (Cl-C6)-al kyl, F, CN,

O (CP-06) - al kyl , CH2- COO(CI- 102 al kyl), CHZ COO(CB C8
cycl oal kyl ), CHZ COOH, CH2- CON CH2-

CH2- CON( CH3) 2, (CH2) n- prﬂanﬁ Cl, CBZ)H @y, COOH, COO(C11¢6)@1§'Y| CONH_,
(CH2) n-pyridyl, where n GONHRE1Cd-alky, an@(DN[(mLG&aIFyI] (C1-Ca)-alkyl,

ﬁiall yI

phenyl , thienyl, pyridyl in ach ase. can ubst
two times by O, F, ON (€efs (&Biem,)cc‘ea Eﬁ) 8-CHa-CF3,

f'\i/: kyl'; 5 (C2-CB) -al kynyl - CH2CFS)CRs, @D(ﬂkcs)-@@ CWFr@re in the alkyl radic&ls L
oo OCH2CH? C(O) OH, @pg)cm,_@ore or all hyd@ggrp(gbp@)\ge replaced by fluorine, or
Er(ochsh - Eﬁz) one hyalrégén €ah be ﬁe#ace(dcayl %L Z?G@W%Y?rcuﬁ-%

CH2) n- phenyl , n- I eny n- pyridyl, eren
can be = 0 - 3 and in V\Mﬁé%orN(COOCHzth phenyl, thienyl, pyridyl in
each case can be substi {S8{@¢QOg)-atkyl, S-(CH2)n-phenyl,t wo 80m{C pCglRalkyl;, CN,

CF3, (d-C3 | kyl , I 0)

(008 al oyl ( Co- OSBRI vhere e e &(EHof ke Brony

t hi enyl, (10H2) n- pyr| dyI radical eam breaauﬂmiltuted up 3o dwo ilmeskb)cﬁ Cl, Br, OH,
i e b 8 . S SO G (S oo
alkyl: 15 or Z;o§QZNiT'(G‘bC6)‘§|k¥CH§Q2M(C1 -QH)I'Z"G(']ZI—BNﬂ- or

- CH- CH2- (C1-GoYaicfl; NH{T1- o%&awga( NH(d?1C7)-%yI ghenyl, O- 1S

a direct bond, or -CH2-; phenyl
radi cal can be substi tut(QH'ZQJVPb‘?)"W where n can be = Iﬂ ’bl 10prgrnaphthyl 2-, 3-

0, S, SO 1802 or N-R6; or4-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, I, OH, CF3, CN, OCF3,
O-(C1-Cg)-alkyl, (C1-Cg)alkyl, NH2, NH(C1-Cg)-alkyl,
N((C1-Ceg)-alkyl)2, COOH, COO-(C1-Cg)-alkyl, CONH2;

20 1,2,3-triazol-5-yl, where the triazole ring can be substituted in
the 1-, 2- or 3-position by methyl or benzyi;
tetrazol-5-yl, where the tetrazole ring can be substituted in the
1- or 2-position by methyl or benzyt;

25 R2 is (C1-Ceg)-alkyl, C2-Cg alkenyl, C2-Cg alkynyl, (CH2)n-phenyil,
(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 phenyl, thienyl, pyridyl, furyl in each case can be
substituted up to two times by Cl, F, CN, CF3, (C1-C3)-alkyl,

30 OH, O-(C1-Cg)-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>-CONH3,

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-C3)-alkyl, OH, O-(C1-Cé¢)-

alkyl; (C2-Cg)-alkynyl, (C2-Cg)-alkenyl, C(O)OCHz3,



RL and RI' inde one anot her are H F, d, Br,
|, CN, COO—| Iﬂ@im m! m , CONH2, 30 CONH( Cl - CB) - al kyl
CON (d -CG) - al kyI (C2-Co) - al kenyl
(€2-C6) - al kynyl, 0-(Cl-C6)-al kyl,

2- 403
%?ﬁrwngrSFBor%fgh%@%zégg’r Se hﬁécgg&b)[&ﬁgg??ln: C(@N(CHa)2,

one hydrogen can be repl@C@)CH3,0H, OC(O) CH3, O CH2-Ph, 35

NH2 or N( COOCH2Ph) 2; S-(d-06)-al kyl, S- (CH2) n- phenyl
S02- (C1- C6) - al kyl, S02- (CH2) n- phenyl, where n can be = 0 -
6 and the phean4 is (C1-Cs)-alkyhd(((‘.;;}C&-eyclballqlJb@HQ),ht-phbnym {CHe)p

t' mes by ':151 Y oA, thignyl, (CHp)r-pyridyl, where n can be = 0 - 3 and in which

104 CF:phelNW thienyl, pyfidyl o éanh Cage aianybe substitGid apkpl ;
S02- NH2, SC2NH( Cl - C8) - aI 1 AR

NH- (Ol - 08) - al kyl, N(( o ?EZ‘M S"F KHC%] a%'%g gcyp\y%h‘éy' PH. 0-(C1-Ce)
O(CHZ) n- phenyl , where rlied; n be =0 - 6, 1- or 2-naphthyl, 2-, 5

3- or pyrldyl 2- or 3-furanyl or 2- or 3 thi enyl, mhere t he

henyl ridyl hieayl ri eac case
Ean %e sub ed gne t¥% @R‘éﬁgé‘kﬁﬁ fé $°V°'°@J&§!Fd§H enyl, (CH2)n-
Séj(:é 86§ a- I (k:6|) ) g' k)goa_l(tﬁénﬂ@)(eﬁl yridit2 whishé @ cﬁ@)beabl@"- 3 and in which
a
1,2,3-triazol y5 yi, rpé’ePML(q"reP (ﬂygdygnge%l cgée §@Bst?? Sybstifuted up to
the 1-, 2- or 3-posi t | otwbytimes Hy Chr Fh©N,yCF3, (C4-C3)-alkyl, OH, O-(C1-Cg)-
tetrazol -5-yl, where thﬁ}{?trazol e ring can be substituted in the

1- or 2-position by net Yoor benzyl; 15 R2 Is H,
(C1- C6) - al¥yl , o CH2) n- phenyl, (CH2)n-thienyl, (CH2)n-
pyridyl, C(O - (CH2)n- phenyl C(O) (CHZ)n t hi enyI

(O - (CHZ)n pyridyl, where n can 3 and in whic

phenyl , thienyR4 q@drRéyﬂogertnemforrn ea&Hze@éz-emCF&Cébebz-t @f ed®H2-CH2-
up to two tinmes by d, @Hp\émg'p‘e (Ad-C3)-al kyl, OH 20

O (C1-Co)-al kyl ; R3 is H (Cl-0C6)- al kyl, F, CN,
O (d-06)-al kyl, CH2-COO(d -C6 aIkyI) CH2- COQ( C3- C8
cycl oal kyl20 GpRz- COOH, CH2- CONH2, CH2- CONHCHS3,

CH2- CON( CH3) Z’DS CH2) n- phenyl, (CH2)n- 25 t hi enyl,
(CH2) n-pyridyl ;/where n can be = 0 - 3 and in which
phenyl, thienyl, pyrldyl in each case can be substituted up to

two times by G, F, N eR3girddtbond) ofldMb, O O (A -06)-
X is CH(phenyl), where the phenyl radical can be substituted by
25 F, Cl or Br,
0O, §, SO, SO2 or N-R6;

R1 and R1’ independently of one another are
H, F, Cl, Br, I, CN, COOH, COO(C¢-Cg)-alkyl, CONH2,
30 CONH(C1-Cg)-alkyl, = CON[(C1-Cg)-alkyll2, (C1-Cg)-alkyl,
(C2-Cg)-alkenyl, (C2-Cg)-alkynyl, O-(C1-Cg)-alkyl, 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, OC(O)CH3, O-CH>-Ph,
35 NH2 or N(COOCH2Ph)z;
S-(C1-Cg)-alkyl, S-(CH2)n-phenyl, S02-(C1-Cg)-alkyl,
SO02-(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,



————
——

al kyl; (C2-C6)-al kynyl, (C2-C6)-al kenyl,

qothenn oGl done | qowag 0 H"IHI Illlﬂ Iy L]

(C3- G6)-cycl oal kyl, (CH2) n-phenyl, (CH2) gy
(CH2) n- pyri dyl, V\/nerencan be—O- 3 and_In
phenyl, thienyl, pyridylCFs ehf2, cdeN, c{ACha. sQJﬁQfQﬁ)‘@J)kM)p (Q1-§.5)-alkyl

; |Wﬁy|t imes by G, F CN $H3.NHELLSSHINICYLe)-aliyl, Os(ﬂng )-CG)-ag(gl]z, NHo, y
(G -V6)-al kyl, (03- C6) - Nt (Earkg-alkylc G Garalkylz, C&ﬁ G1-C7)-acyl, phenyl,
thienyl, (CH2)n-pyridyl,OqCAn héﬁ Where carﬁbéfﬂ) L1B, Wﬂld?fZ-naphthyl 2-,

phenyl , thienyl, pyr|dyl in eac bst tute
two times B O, F, Trer (QX” ) ‘aPR&P anyl @5 egcper gny;l where the

alcgl CH , or R4 ph“eih Endphaieyl pyridyd) mranylcaﬂzthiarm rmg@hﬁe@(cﬁlﬁsé or

S02- ( C6HA- 4- CHB) f&an %uggflt?x't’é)d oﬁg to 3 tlm%g by E gl,dl v QH % 3 C(N

_-CHa- ; - >E§ oo OCE 312 (C kg HadRyl, CGK-CE)R)IKYICN@'@FNH(CrﬂB)-aWI

Is H F, , Br, 1, , . ; ' .

isH F, O, Brl: R2 N&Eﬁ'cgé'@'ﬁ?@gémﬂo%a‘Csﬁé'kylr SQNH2;

(Cl-C3)-al Wyl ; R4 1,2,3-triazol-§-yhhwhete, thehtriazolehting icanybe subistitutedcian be
bsti t ut ed t Br, I,

L co) iyl (G- cp) - 8 T Regy 3-pobftioh! 'siFmettyl br bbhzylB' -

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

16 R2 is H, (C1-Cg)-alkyl, (CH2)n-phenyl, (CH2)n-thienyl, (CH2)n-
pyridyl, C(O)~(CH2)n-phenyl, C(O)~(CH2)p-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 CI, F, CN, CF3, (C4-C3)-alkyl, OH,

20 O-(C1-Cg)-alkyl;

R3 is H, (C1-Ceg)-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)n-phenyl, (CH2)n-
25 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; (C2-Cg)-alkynyl, (C2-Cg)-alkenyl, C(O)OCHgs,
C(O)OCH2CHg3, C(O)OH, C(O)NH2, C(O)NHCH3,
30 C(O)N(CH3)2, OC(O)CHs3;

R4 is (C1-Cg)-alkyl, (Cs-Cg)-cycloalkyl, (CH2)s-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

35 two times by Cl, F, CN, CF3, (C1-C3)-alkyl, OH, O-(C1-Cg)-
alkyl;



30 CI - CS aI k O CH2- phenyl, COCH,
COQ( CP- C8) - al kyI “ UI I| |s phenyl where the phenyl
radi cal can be s two tines by F, d, Br,

5 (O - CG) al kyl , ) cyc oal kyl, 35105 O (A-C3)-al kyI

CF3, 2- h I CO\IHZ
or its phyS| ol chalol ;n%lsol(gﬂ%;algﬂi tC3:0e)- 9{@%'5}" gegﬂ%f%xgt @H&n
derivati ves. thlenyl (CHz)n-pyrldyl where n can be = 0 - 30énd in which

%, vxllr_ler ei ﬁ i) 5 pﬁerqﬁoﬂneny p&ﬁgylgﬁge%h?%%%e g%raﬁea'sl%sqltﬁtﬁdcﬁg t" 1o
is CH2, CH(CH3), CH(C2Hbyo tionéCBM7CE F,10N, R3F3, (C1-C3)-alkyh OGN, @(ChiCg)-
CO( CL- C6) gal kyl, CONH2, [ (Cl - CB) - al kyl ]2,
(C2-C6)-al Ryl .~ (c2- co) M¥Renyl,” (C2- 0B) - al kynyl ,

O CH2- CF3, O CH2- CF2- CF3, O (C4-C6)-al kyl, where in the
al kyl radical sorone or nore, or all hydrogen(s) can be repl aced

by fluorine, one dr ogen c n be repl ac

OC(O) CH3, O 2tqget 2-0?-?2- -Cﬂ;-C%éHs)z- o ceHsCHar Ky |
S- (CH2) n- phenyl , C@ﬂz@%u@' kyI SO (CH2) n- phenyl ,
where the Bhenyl radl cal can be substituted up to two
times by >~ d, Br, OH CF3, N2, CN, OCF3,

O (Gi-C6)-al kyR6 (Cl - CB)is@Oy(CaHaHEEHG) - CB) - al kyl, 20

N((C -C6)-al kyl)2, NH(A -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 @r 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, d, OH CF3, CN, OCF3, O (d-C6)- 25

al kyl , (P15C6)B) kyl . OOOH, OO0 (Cl - 06)-al kyl, CONH2:

1,2,3-triazol +p-yl, wherigatdidct bbAd ®r €CHo can be substituted in
the 1-, 2- or 3-position by nethyl or befAZyl;

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

X is CHg, CH(CH3), CH(C2Hs), CH(C3H?7);
20 R1 is H, F, Cl, Br, |, CH3z, CF3, O-(C1-C3)-alkyl;
R1’ is H, 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 O-(Cq-C3)-alkyl, CF3, OCF3, O-CHz-phenyl, COOH,
COO(C1-Cg)-alkyl, CONH2; '
RS is phenyl, where the phenyl radical can be substituted up to
two times by F, Cl, Br, I, (C1-Cg)-alkyl, (C3-Cg)-cycloalkyl,
35 O-(Cq1-Cgz)-alkyl, CF3, OCF3, O-CHaz-phenyl, COOH,

COO(C1-Ceg)-alkyl, CONHa;

or its physiologically tolerable salts and physiologically functional
derivatives.



- or 2-position by nethyl or benzyl; 30 ' s H-F—C—

CH3, CF3, O (C-C3)-al kyl, SO2-NH2, SOZNH
SO2N[ (Cl- CB)-al kyl ]2 or RL: R is H “@ﬁ“ﬂu&mm“
(*CH2) n- phenyl , (CH2) n-pyridyl, 35 106 X O) s’

O -(CH2)n-pyridyl, where n can be =0- *3 and i n which
phenyl, pyridyl in each case can be substituted up to two
times by d, R. CI\JACGBIPO(JOdaw)e ﬁdrlnulal as claimed in claim 1 ap3, @hereins) - al kyl ;
c(O-(d CG) al kyl ; R3 is H (C-C6)alkyl, F, CN,
O (g -06)-al kyl, CH2- COQ( C1- C6 ~alkyl), CH2- COO(CSC8

cycl oal kyl), dHZ- COOH, CH2- CONH2, CH2- CONHCH3,

CH2- CON(CH8) 2, (CH2) n-phenyl, (CH2)n- 5 pyridyl, where n can
be = 0 - 3 and,i n which, phenyl |dyI in each case can be
substituted upfto two tfsgﬁg“% '2; CF3,

(C1-C3)-al kyl, 0-(d-Co)-al kyI (C2 06) al kynyl ,

C( O) OCH3, O) OCH2

AONCB)2, 30 oo, CH2, E{»@;ﬂg‘; CH(%’%W&QFHJPW

(C3-C6) - cycI oal kyI (CH2) n- phenyl, (CH2)n- pyridyl, V\/nere n
can be = in p _

can be substltu?ed up }[Ni(;g%\ND ?ﬁ?rgh' éﬁg(‘bﬁ Chgﬁfkyl CONHz, CONR

(& arkyl . 0s(a -ca;alkalllzyl - (CexCo)-alkyls (Co-Co)ralkenyl, CalGa- Gﬁ)—alkynyl

(C3-Co) - cycloal kyl, m.@; _cq;?erQ; Ca). ere n
can be 0 - 3 and i n V\/m ch ﬁpﬁw CF% O-(Ca-Cg)-alkyl, ICWF]éeacrr'u t@%se
can be substituted up tallwhfadmaiwwrunore; orcall hydrogen(s) can be repiaged

oo™ Y o0 oy Sbyatiting 20r She hydrdfferrrfhd OBk 1y OB,
25 B 1By AR Tl Q)Pﬁ;cp FlzaPh. e or N(COOCHZPI P (.
CH(CH3) , CH( C2H5) . CH( CS=(O1-C6)-aIkyI, S-(CH2)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-(C4-Cg)-alkyl, (C1-Cg)-alkyl; NH-(C1-Cg)-alkyl,
20 N((C1-Ce)-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)-
25 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 benzyl;
tetrazol-5-yl, where the tetrazole ring can be substituted in the
1- or 2-position by methyl or benzyl;

30
R1’ is H, F, Cl, CHs, CF3 O-(C1-C3)alkyl, SO2-NHy,
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, (C1-C3)-alkyl,
0O-(C1-Cg)-alkyl; C(O)-(C1-Cg)-alkyl;



30 Rl and RI' independentty of one anot her are H F d,

Br, , Cﬂ “ CONH2,
cie -9 2 NI o, " om0

O (C4-CB) - al kyl* V\/nere in the al kyl radicals one or nore, or all 35
hydrogen(s) can be replaced by fluorine, or one hy drOﬂfn can

be repl aced byR3H, OC( AsCHR(CEOGKIKN, FNBN, 00-(C1-Cs)-alkyl, CH2-CRO(RBG®Ph) 2;

*» C L M5 * kyl
S- (CH2) n- phenyl , so G2 6Q q(é89c8 cycloalkyl), CHZ'C%B%% ?’@'ﬁ@ y?/
where the phenyl radica HzeﬁOlNi'ICH3, CH2-CON(CH3)z ufeHzinpbenylp (ch‘|

EICTB?:G;Wa::éyIG ng_l Nﬁgg’pg@m?/@re(% canbe =0 -3 artd frgvh@?/ﬁéﬂw | pyridyl in
SSQN[ I( a OC?)CH g|) kyl ]h 2, lem;rcnase)caau A??@Stlgﬁd:lupdn two timeés by Cl, F, CN, acy! ,
en n en er - - . - -
i o LS, GG Gy
wher e the phenyl napht 3r dyI AN h| »ngs | 2,

each case can be substi CH)o! ohcems by F, d, I, OH, 10
CF3, CN, OCF3, O (d - %?@m(l 8 (%6) gii%kyl NH2 N((Cl-

cs) al kyl 18, cooH, oo ( CP- CB) - aIkyI CONH2:

1,2,3-triazol F54y|, whejse (Clap{(:é)xalhylpl(e;;xc@)gcymﬁralbﬂ qOH)hpheayl, | {CTH2)n-
t he 1-, 2- or 3-position b

ZY,
tetrazol -5-yl, where thBYR 'T‘éfbsf/ee"ﬁ%ﬁ‘ %and S b whigh.ahenyl; Ryridy in
1- or 2-posit i on by net bgth aasbesanybe substituté® up to two times Hy Cl, F, CN,

(d-C6)-alkyl, (CH2)n I
¢(O) - (CH2) n- phenyl , o?ﬁc@} ?)yr | d;rqu\lh@g) Ak an be =
0 - 3 and1Bn whi ch phenyl pyridyl in each case can be 20

substituted ugrgo two t E&M@myl (Cgbts)%loa(@l %ﬁh%“tbn C4(CH3

OH, O (Cl1-Co6)-alkyl;
F, CN, N3, O (CP- C6) aI pym yl,cﬁbewc@ml@g-o 3 and in which ph@nl ,ypyndyl in

CH2- COO( C3- C8 cycl oal kYé ch eH3e &drbe Gubstidib up?fo two times by Cl, F, CN,

g‘;rzl c?)C/]I\IHQ\/_\Ih?)er S—Iﬁ (C::g]r\]l( be“=E 0(6%35@8& ?fg\ﬂh‘c(ﬁg;ﬁ%ﬂyl pyridyl in

each case2gan dgre substituted up to two tines by d, F, CN,

ool Doty BEsCHE e oo o oo

al kyl ,

CH2- group;
or
25 B)
Y is a direct bond, -CH»>-;

X is CH2, CH(CHg3), CH(C2Hs), CH(C3H7);

30 R1and R1' independently of one another are
H, F, Cl, Br, I, CN, COOH, COO(C4-Cg)-alkyl, CONHa,
CONI[(C1-Cg)-alkyl]2, (C1-Cg)-alkyl, (C2-Cg)-alkenyl, (C2-Cg)-
alkynyl, O-(C1-Cg)alkyl, 0O-CH2-CF3, O-CH2-CF2-CF3,
O-(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)z;



C(O) N(CH3) 2, OC( O) CH3: R4 is (G -086)-alkyl,

(C3 Co6) [/\Ar’]u phenyl , (CH2)n- pyridyl, where
n can be”“ﬂ (m“ rul i ch phenyl pyridyl in each case
can be substitétell up to two times by O,1g8 ON, 35

(C1-C3) - al kyl, O(Cl C6)

( C3- 06) - cycl oal kyl , ﬁzblﬂ%g)ﬁlky'( C|_|2)§-(CH2)n-phenyI( < %Bb. Eé‘lr('&@'@'k%er e
n can be =0 - 3 and i n SOHOHDRphehyl, pywherel the phenyl radical can be
N crputERfed b, 13, W6 Irocs WG, Tk O, CFETS Oes’ oy
?:Irjlg R5 toget her form a @%@@-alkylﬂ%&@(@)@l%fl 080§CIHEIZQ—|802NH(C1-CS). _

o 9O o, o ol SORMEs-Coxplidlay, | (@ oo gyfis" Hlcr-ErF

i ndependent |y of one andadykrphenyl,1©- (CHz)n-phenyl whete f,cafl be Bro -16, 1N
(08_03’6) C;ﬁilyl CO?)CZaICIég/I aﬁ’?%@ﬁmyk & %:6 r 4-pyridyl, 2- gpy[fﬁ%ny@ |¥3| t]hlenyl

O (C1-C6) - al i<y| O CHz- @Ffmredhel—mm rexphthyl, pyridyl, furanyl or thlenyl rings in
o oy Bkl ahere 'éacggﬁé f béaajb%ﬁ{u?e@%ﬁﬁqg $Bhfes BY FoCI, 1, OH,

be  ropl acl by OH 6Fa. BH{Crs)aikyl, (C1-Co)-alkyl, NHz, N((C1-

S2- (Gl -C8) -l Kyl Ce*a"‘y"zs act; ':%%SG‘LC""E"M Yo be = 0 -
6 and the phenyly , 1,2,3-triazol- 51ybd’f”é%l§ @&rﬁ”ﬂgo@ ] F?Dthﬁjsﬂkﬁttt%teﬂvﬂﬂ

times by F, C, Br, OH t&é1-, 2- or 3-position: ékdl;, O (Cl-C6)-al kyl,
(G -C6)-al kyl; SO2- NH2,
SC2N[ (I - 06) - al kyl ] 2, tel‘,(f %5_ &5 there the razo nng c)agatp&¥y9stltuted in the
NH( C1- C7) -Heyl , phenyl, 1@qr(2-ﬂc)sitimbyyhethylmlmnzyl can be =
0O - 4, 1- or 2-naphthyl, 2-, 3- or 4-pyridyl, 2- orh ol ay!
3-furanyl or 2- or 3-thienyl, where the henl napht ri

urany R2 is " H, | (C1-Ce)alkyl  (CHa)mphenyl, ' (CHaly-pyridyl

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

20 substituted up to two times by Cl, F, CN, CF3, (C1-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
alkyl), CH2-COO(C3-Cg cycloalkyl), CH2-COOH, CH2-CONHo,
25 CH2-CONHCHg3, CH2-CON(CH3)2, (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,
CF3, (Cq-Caz)-alkyl, O-(C1-Cg)alkyl; (C2-Cg)-alkynyl,
C(O)OCH3, C(O)OCH2CH3, C(O)OH, C(O)NH32, C(O)NHCH3,
30 C(O)N(CHa3)2, OC(O)CH3;

R4 is (C1-Ce)-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,

35 CF3, (C1-C3)-alkyl, O-(C1-Cg)-alkyi;

R5 is (C4-Cg)-alkyl, (C3-Cg)-cycloalkyl, (CH2)n-phenyl, (CH2)n-
pyridyl, where n can be = 0 - 3 and in which phenyl, pyridyl in



30 furanyl or thienyl rings in each case c t ed
one to 3times by F, d, |, OH CF3, CN Mﬁiﬂ”ﬂg”l,”
O (CP- C6) - al kyl, (Cl-C6)-al kyl, NH2, NH(C¢-

N((Cl -CB)-al kyl) 2, COO—I,mg‘OO(Q C6) - al kyl, CONHZ;
1,2,3-triazol-5-yl, where the triazople ring.c edj n-3

the 1-, 2- or 3-positioff® Bé’ GRSeHGAN g? sphss t,eg o WG Hm stb clEen,
tetrazol - 5- yl, where th€Rp(Caly)alkyl0-(CarChralkybstituted in the

1- or 2- position by met hyl or benzyl; R2 S
(Cl-C6)-al kyl, C2-C8 al kenyl, C2-C8 al kynyl, (CH2)n-phenyl,

(CH2) n-t hi enylor (CH2) n-pyridyl, C(O)- (CHZ) n- phenyl C(O-

(CH2) n-t hi nyI I I 3ar - - -
and in whi ch pRh%%\Q?Réqﬁ&pgyg?ﬁ{d?/l ryI n "%E’T%QSE Cgll"l lg;eH2 gHz
substituted up to two tGhigs GIQUEI , F, CN CF3, (C-C3)-al kyl,

H, O (d-06)-al kyl; C(OY(C -Cs)- aIkyI; _ R3 S H,
(Cl-C6)-al kyl, F, CN, O (d-06)-al kyl, CH2-COQ(C1-C6

al kyl), CH2-C®I C3-C8 cycloal kyl), CH2-COOH, CH2- CONH2, 10

CH2- CONHCHS3, CO\I( CH3) 2, (CH2)n-phenyl, (CH2)n-

oach sabe 1ar %2 can DCis e bl ol o pheny! Py i
OF3 (Cl WB)-alkyl, O (C-06)-alkyl; (C2-08)-alkynyl,
g(( O N(CHB) 2, %( )O)Og:t%,c'1§ CHa, GH2H) CH(%P%)?:@?'&Q?E‘ZJ Kyl |
(C3-Co) - cycl oal kyl, (CH2)n-phenyl, (CH2)n- pyridyl, where
Qaﬁaﬁebiubs?. REARIT ﬂa@%ﬁdgwl‘tfm%%bﬂ‘@ a¢ 2 s, o
(G -v8)-allByl, o(d- cej-LaFkyG Br, I, G, COOH, GQO(@:n Qaé)allsylkﬁONHz.
hoan be 200 - 3 and i nop ﬁ@*a'*ﬂ?)@rcﬁ*ﬂkw (Ca Copaomh ezt case
can be substituted up t 8kl ti 96@815@ %alk QTC%CF& O-CH2-CF2
(A -C3)-alkyl, O (A -C6p-ptkDg)-alkyl, whére in the aﬂi@yl&édlcafs ér@é]@i’ Inggref of mla
-Ore- Cr2-, -0 (O) 2 hygrogen(s2) carbe replaced by fluorine, or oAe HydroGen can
20 be replaced by OH, OC(O)CH3z, O-CH2-Ph, NH2 or
N(COOCH2Ph)2;
S-(C1-Ceg)-alkyl, S-(CH2)n-phenyl, S02-(C1-Cg)-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,
25 CF3, NOg, OCF3, O-(C1-Cg)-alkyl, (C1-Cg)-alkyl; SO2-NH2,
SO2NH(C1-Cg)-alkyl, SO2N[(C1-Cg)-alkyll2, N((C1-Csg)-
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, |, OH, CF3, CN, OCF3, O-(C4-Cg)-alkyl,
(C1-Cg)-alkyl, NH2, NH(C1-Cg)-alkyl, N((C4-Cg)-alkyl)z,
COOH, COO0-(C1-Cg)-alkyl, CONH2;
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-yl, where the tetrazole ring can be substituted in the
1- or 2-position by methyl or benzyl;




30 or "~ is a direct bond or -CH2-; 35 X

i:sofjl—chp’henyl) merﬂm'mmm""mlﬁr Nf:gg be substituted by

11 R1 and R “i ndegendently of 4¢ge another are

ECNI[:( CICI CG;Br aly | ] 2, %%‘%V’%&B(ﬁ&emg,qﬁs afyaYlpg$H2)n-phenyl,
al kynyl, O (CL-Cs)-al ky( CHganHEer@FS CE%}.WYW CR3(O)-&H2)n- phenyl C(0)-

%g%ggﬁ% s?l lé)altln bvéhf;& @é@hgt{) YKO(P )io‘ﬁ’gﬁé{l}d?@o&n c‘éﬂ{' %e =0-3
be replaced by OH OC( Gafdith whidhPhétivi, Nﬂ'nyd)rpyndyl furyl in each case can be

gggc?gfzggj})z al kyl, 10 substltuted%ﬂ % §g§)t Clh gs (ﬁl@'_'% g&ﬁ%-ali%l

6 and t he phenyl OH, O(C1-Cs)-rakylpﬁ 0)3 -Es)-alkyl;tltut ed up to two
times by F, d, Br, OH, CF3, NOZ CN,

O (C1-CB) - al kyI (CI C6) - al é

SO2NH( C1- C5) - Ryl , SO2N[|(|C( cSeXialipN,] B, CNy2 O- (C1-Ce)-alkyl 'CH2-COO(C1-Cg

N((Q - C6) - al kyl )2 NH( C&Ik%) ﬁgséooxbﬁlqéc éibé@l%)@ﬁgl@@m crlﬁz-gowz,

where n can be =

or 3-furah@l or 2- or SCHir 994 Hﬂer@ QTQOHIGGH)%)Z, ﬁ@ﬁaymphenyl (CH2)n-
pyridyl, furanyl or th'ﬁwdylrme.% h Cafd5d'=qRs 8 &?d‘lrpﬁ/hﬁihbﬁﬁéﬁw'tﬂﬁldyl in

t 3 t by F, d C
eyt L - i Chemsh rae%pa@s;)eaﬁqbﬂlwede&fq hesdmes by . F, ON,
C6) - al kyl ] CCNEZt Cut dCFS. (C4-C3)alkyl3- t rmﬁ(mLC@‘de' V\he(OQ-CQ)%‘alkynﬁzol e
rin can e supstitute
et %yl or benzyl ; ct8ocHs, t%‘{q)a)z%Hzé wfégoe)ql'he EKQQ@F'@ ring

can be subStituted in t 6€0)N(CH3z)2, OC(O)CHg; 1- or 2- posi tion by met hyl or
benzyl; 25 R2 is H (C-0C6)- aI kyI (CH2) n- phenyl ,

(CH2) n-t hienyl, (CH2)n- |dyI C(O - (CH2) n- phenyl ,
OO - (CH2) n-t Wdenyl,  is (C1-Ce)-alkyl, (C&%%lekvlpxﬁi'@:h phenyire( Dan be =
0 - 3 and in which L.nthi | f each
case can be substitut edp)g&iyl where n CBHEBB/ 5 frﬂi’lr{ WRWh @YAFMI M@dy&m
(C1-C3)-al kyl, OH 0- each case can be substl uted up to two tlmes by CI, F

20 CF3, (C1-Ca)-alkyl, O-(C1-Cg)-alkyl;

R5 is (C1-Cg)-alkyl, (C3-Cg)-cycloalkyl, (CH2)h-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-C3a)-alkyl, O-(C1-Cg)-alkyl;
or

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

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

O, S, SOz or N-R6;



(€1-06)-al kyl ; C(O)-(ClL-C8)-al kyl ; R3 i s-H—~(€P~-akaL,_F

CN, O (C1-C6)-al kyl, CHz2-COQ(Cl-Cs
cycl oal kyl), CH2-COOH, CH2- CONH2, 35 Wiﬂma ”m
CH2- CON(CGH3) 2, (CH2) n- phenyl (CH2) n- 111 an

be = 0 - 3 and_n which enyI pyridyl in each case can
be substituted Rj'pa’E'Q)Rt"vdeg perdentivef or]e angther are

(C1- C3) - al kyl, 0(0 a4) -Rl Q1) :Br, (2C88) w®mnyt00(c1-c alkl CONH
112 OS%E 8

C( O CH, C(ONH, C(O NH&QN[(&\{II'CG)‘alkyl]Z, (C1'Cséxa&5)4{d(
is (ClL -6)- al dligynyl,( COGO)K-Cy)ecdlkyl| kyO-CHSHF 4)- DM'Hz 0F§H2F§l, S

EﬁihdﬁésevﬂirﬂebQ st GrEe SR- RN, Whelt HEthelgRIE racucalf ¥ o ore, or al

CF3, (Cl-C3)al kyl, O (ClhydBdgen(sykcan be repldted by fluorine, or(dHie ﬁ%rogbhxdan -
C3-C6 | oal k | CH e

E:an be) cgc_og a%d II(’] V\ﬁ%éghpﬁg&q %gHzé)pr J&%(O)CH?” OCHZHA“ dﬁggh\l@ase
can be substituted up t N HeRhypy O, F, ON,

(C1-C3)-al kyl, O (C1- %)S_gtlfgda_'za"&rz OrS-EéHz) %hé“}ﬂ R5 %@W _a%}’n a

" CH2- CH2- , - CH2- C( CHB) 2-

R6 1@ s02- ( CoH4- ﬁ@gﬁ?H&ethnyl whereE) can be ¥ 0 - 6 and the phenyi r ect
g(i”d or - CH2-; H25F XCI radic: lc é&ﬁ?%mtu% |§F%'§'5B FaﬁlcﬁiﬂbH
g0 O CN\ “OCE}, o8 (01-06)-a|ky| (C1-Ce)-alkyl;

SOz-NHg, SOzNH(C1-Ce)-aIkyI, SO2N[(C1-Cg)-alkyl]2, NH2,
N((C1-Cg)-alkyl)2, NH(C41-C7)-acyl, phenyl, O-(CH2)n-phenyl,
15 where n can be = 0 - 6, 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
one to 3 times by F, Cl, I, OH, CF3, CN, OCF3, O-(C1-Cg)-
alkyl, (C1-Cg)-alkyl, NH2, N((C1-Cg)-alkyl)2, COOH, COO-(C1-
20 Ces)-alkyl, CONH32;
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-Ceg)-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
phenyl, thienyl, pyridyl, furyl in each case can be substituted
30 up to two times by CI, F, CN, CF3, (C4-C3)-alkyl, OH, O-
(C1-Ce)-alkyl; C(O)-(C1-Cg)-alkyl;

R3 is H, (C1-Ceg)-alkyl, F, CN, O-(C1-Cg)-alkyl, CH2-COO(C1-Cg
alkyl), CH2-COO(C3-Csg cycl'oalkyl), CH2-COOH, CH2-CONH>,

35 CH2-CONHCH3, CH2-CON(CH3s)2, (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,

CF3, (Cq-Cg)alkyl, O-(Cq-Cg)-alkyl; (C2-Cg)-alkynyl,



R2 s H R3 s H, (ClCS) aIkyI R4
phenyl, where the phenyl radical can be sub

ol - a k. kst o o oheyt <8%g‘36>19%§'a;ag§)y' ”|||||||||||l|||||||||||||||l
Al SO, o can HOI0GH GUQIBGHEHs, CBIOH, CONHE, Hiekicrmere

F, d | kyl
%C[qergﬁ]-(e:[;e]rr]?;eglr L;I @gNéCH?& @écﬁl?)?-:rlfa%gé%l c COOH, t

err err al ky or its
physi ol ogi cal | R4t ol ezfabh@ (@é'—@é)—élk?l D{U C%)-@leéélk‘yb{ (GHQ);-.'-;SHE?‘IyI (C 2)n-

derivative ompound i med in claim
1, 2 or 3, s5/\/ner ein 10 pyrld)ﬂ ere n can §"a mgléaa 'Bcwmch phenyl Ryridyl in

is CH2 15 RL and Rl gaeHegzwedean Ibe Qubﬁﬂ@tedn@é hentwer tmbls By CH F, CN,

COCH, H 06) al kyl,
(C2-Co) - al kenyl %E\I %C1 qu@@sﬂatﬁﬁw where in the al kyl ,
al kenyl and aIkynyI radi cal s one hydrogen can be replaced

015 SAOIRG O e ol BRI, KRR P

one or norl® or aI I hydrpo!gdyl( s\ohecarm ¢an be Qee’ilabgl i iwhich paenyk, pyridyl in

one hydrogen can be repl

NH2 or N( COOCHZPh)Z eBcAcads Chh b %d%ﬁ% 1 Imes Y Sl v Cheny |
where n can be = 0 - 3 5§3. (C1-C3)-alkyl, O-(&14Cehal kp!henyl radi cal can be
substituted by F, CI H, CF3, O (Cl-&A4)-al kyl;

NH- ( CO) - (C1- C3) - al kyI ;  (CH2) n-phenyl, S-(CH2)n-phenyl,

0-(CHZ)n pheny" where n can be = 0 - 3, 1- or 2-naphthyl, 2-,

3- or 4-pyi& dyR4 ahd RS 3togethwryfornr a2-Chix-GHp4)i i@lﬁi—C(@llﬂy)@- 'ohe-GHp-CHo-
phenyl napht hyl , pyri dy&H fBFo"W' or thienyl rings in each case

R6 is SO2-(CgH4-4-CH3)
20 or
E)
Y is a direct bond or -CH»-;
25 X is CH2, CH(CH3), CH(C2Hs), CH(C3H7);
R1 is H, F, Cl, CHs, CF3, O-(C4-C3)-alkyl;
R1’ is H, F, Cl;
30
R2 is H;
R3 is H, (C1-C3)-alkyl;
35 R4 is phenyl, where the phenyl radical can be substituted up to

two times by F, Cl, (C1-Cg)-alkyl, (C3-Cg)-cycloalkyl,
O-(C1-Cg)-alkyl, CF3, O-CH2-phenyl, COOH, COO(C1-Cg)-
alkyl, CONH2o;



can be substltuted by F, CI CFS (CP-C6) -al kyl, O (C1-Co)-

al kyl and radi cal s one hydrogen can be
repI aced bwmllﬂl 2- Ph, NH2 or N( COOCH2Ph) 2;
- | azol ' '

5- yI wher¢13 he triazole ring can be

ESE?;I et 1Rs s ep G et B Gon B o o .

substituted in the two times b){(lF,oECh {Ca+Ce)ealkyly I@B‘@ﬁ)‘mlmwl
114 R2 H, [ﬂé@b' t@@% ny
where n 'S 0'((@& @am@ )éFS'?‘ ?O@{Z | - fatpﬁyl %%ﬁenyl
5 R3 is F, (C4- @iW‘aCQN 2;CH2- phenyl , where phenyl can be
substltutecglup to two tines ?y F, Clk CF3, O(CI C3) - al kyI

Cl-C3 | k

ECI cag ?u k)y/| O(cﬂiﬁScd)?loémgQ?ﬁaIbwoqreﬁ@ nsalltﬁenynd vmwls@kmlqdly functional

can be = 0 - 3d§ﬂdati\}é% phenyl radical can be substituted up to

tvvotines by F, d, O(d-C4)-alkyl or OH R5 is (Cd-06)-alkyl,
(C3-C6) -cycl oal kyl , (CH2) n-phenyl, where n can be =0 - 3
and the phenyl 4r adi Aadompouritbofthiesorrmulaeld aseldimediin claim 1, 2 or 3, whefeih i mes
by F, d, {B(CI 4) - al kyl or OH or its physiologically tol erable
salts. 5. A conpound of the fornula I as claimed in one or nore of
clains 1 20 td& 4, wherdsmdirectbond; R1 denotes 6-C R1'
denotes H R2 denotes H R3 denotes F 25 R4
denot es CH3 R5 not es CH3 X denotes CH2

denotes - 30 X6. A hy8 | ori de of the conmpounds of the formula | as
clained in one

15 R1and R1’ independently of one another are H, F, Cl, CN, COOH,
CONHz, COO(C1-C3)-alkyl, (C1-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)CH3, O-
CH2-Ph, NH2 or N(COOCH2Ph)2;

20 OCF3, OCH2CF3, O-(C1-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)CHs, O-CH2-Ph,
NH2 or N(COOCH2Ph)a2;

S02-(C1-Cg)-alkyl, SO2-(CH2)n-phenyl, where n canbe =0 - 3

25 and the phenyl radical can be substituted by F, Cl, OH, CF3,
O-(C1-C4)-alkyl;

NH-(CO)-(C4-C3)-alkyl;  (CH2)n-phenyl, S-(CH2)n-phenyl,
O-(CHz)n-phenyl, where n can be = 0 - 3, 1- or 2-naphthyl, 2-,
3- or 4-pyridyl, 2- or 3-furanyl or 2- or 3-thienyl, where the

30 phenyl, naphthyl, pyridyl, furanyl or thienyl rings in each case
can be substituted by F, Cl, CF3, (C4-Cg)-alkyl, O-(C1-Cg)-
alkyl and where in the alkyl radicals one hydrogen can be
replaced by OH, OC(O)CH3, O-CH2-Ph, NH2 or
N(COOCH2Ph)2;

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;



ofr nore of clainms 1 to 5. 7. A pharmaceuti cal conprising one or

nore of the conpounds as clainmed in one or noré of clains 1 to 6. 35
8. A pharnmaceutical conprising one or nore of the I

ctained in one or nore of clainms 1 to 6 apf4gone or mmllmlm qumts
115 9. A conpound as claimed in one or nore 'of ctfaims™ o 6 for
use as a nmedi canent for the treatnent of obesity. 10. A
conpound as cl &2ved i n dadl,dC1rCy)kalisyl, (ﬁ:a-iGu)-cyctoaH(yl f(ﬁ}Hz)ﬁ@heaybwl'Feren
medi cament for the prop S OF at f es. 11.
A process for the produc Alrgéléofé)a:abﬁgéﬁrgﬁgtﬁc} aI gih%%réme or

nore of the conpounds as claimed in one or nore of clalns 1 to 6, which

conprises ngxi gg the actjgve, CQ@B ggnewt h rzﬁé‘%| tag\Pﬁé,%a %emi tah! $el0

vehi cl e and bringi ng thIS mxtur nto ni stration.

12. The use of the conpdihstituted léﬂéﬁ’r?é’@ t'm%nBYCﬁ fbr eFar QAQi-6s)alkyd,
6 for the production of (@13@% -SRYETOOPY, G@@KC%MyI%?G@NHbW 15 13.

The use of the conpounds as claimed in one or norée of clainms 1 6
for the production of a nedicanent for the prophylaxis or treat mant of

type Il di abet &4 is (C1-Cg)-alkyl, (C3-Cg)-cycloalkyl, (CH2)n-phenyl, where n
10 can be = 0 - 3 and the phenyl radical can be substituted up to
two times by F, Cl, O-(C1-C4)-alkyl or OH;

R5 is (C1-Ceg)-alkyl, (C3-Cg)-cycloalkyl, (CH2)y-phenyl, where n
can be = 0 - 3 and the phenyl radical can be substituted up to
15 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
20 to 4, wherein
R1 denotes 6-Cl
R1’ denotes H
R2 denotes H
R3 denotes F
25. R4 denotes CH3
RS denotes CH3
X denotes CH»
Y denotes -

30 6. A hydrochloride of the compounds of the formula | as claimed in one
or more of claims 1 to 5.

7. A pharmaceutical comprising one or more of the compounds as
claimed in one or more of claims 1 to 6.

35
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.



