1 Glucopyranosyl-substituted benzol derivatives, drugs containing said compounds, the use thereof
and method for the production thereof 5 The present invention relates to glucopyranosyl-substituted
benzene derivatives of general formula | iowherein the groups R1 to 1:6and Rea, R7b, IR7c are as
defined hereinafter, including the tautomers, the stereocisomers, the mixtures thereof and the salts
thereof. The invention further relates to pharmaceutical compositions containing a compound of
formula | according to the invention as well as the use of a compound according to the invention for
preparing a pharmaceutical composition for the treatment of 15metabolic disorders. In addition, the
invention relates to processes for preparing a pharmaceutical composition as well as a compound

according to the inveryian, -, e BEai4iSs SOMRPYBHSNShdiads asnahbiganigfioct on the

sodium-dependent-glucosé cotransporter SGLT2 are Qro ase( for thg trteatg}]c[ant Otf diseases,
particularly 20 diabetB@meyEgsy R YegR7esl BRATEY S SRS BIRUBE ARG e Dreparation thereof
and their possible activity as SGLT2 inhibitors are known from published International applications WO
98/31697, WO §1/27120 I, 021083080, WL B9800, 8460136 2004/368209,WGr2004/080990
WO 2004/013118, WO 2004/052902, WO 2004/052903 and US application US 2003/0114390. 2 Aim
of the invention®FAEiMBPE present invention is to find new pyranosyloxy-substituted benzene
derivatives, particularly those which are active with regard to the sodium-dependent glucose
cotransporter SGLT, particularly SGLT2. A fgrthggaim okthe present 5 invention is to discover
pyranosyloxy-substituted benzene derivative§ wlich have-an enhanced inhibitory effect on the
sodium-dependent glucose cotransporter i@ i3 vivo compared with known,
_structurally similar compounds an<l/or. Bayvebetierpha ogical or pharmacokinetic properties. io A
~further aim of the present inention | vide new pharmad#&utical compositions which are suitable

- for the prevention and/or treatpreqt-ofpe aholie disorders, particularly diabetes.
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50 wherein the groups R' to R®and R™®, R™, R” are as defined hereinafter, including
the tautomers, the stereoisomers, the mixtures thereof and the salts thereof. The
invention further relates to pharmaceutical compositions containing a compound of
formula | according to the invention as well as the use of a compound according to
the invention for preparing a pharmaceutical compoasition for the treatment of

15  metabolic disorders. In addition, the invention relates o processes for preparing a

pharmacautical composition as well as a compound according to the invention.

in the literalure, compounds which have an inhibitory effect on the sodium-dependent
giucose cotransporter SGLT2 are proposed for the treatment of diseases, particularly

20 diabetes.

Glucopyranosyloxy-substituted aromatic groups and the preparation thereof and thejr
possible activity as SGLT2 inhibitors are kriown from published International
applications WO 98/31697, W0 01/27128, WO 02/083068, WO 03/098836, WO

25 2004/063208, WO 2004/080890, WO 2004/013118, WO 2004/052802, WO
2004/052903 and US application US 2003/0114390.



The invention also sets out to provide a process for preparing the compounds 15according to the
invention. Other aims of the present invention will become apparent to the skilled man directly from the
foregoing and following remarks. 20 Object of the invention The present disclosure relates to
glucopyranosyloxy-substituted benzene derivatives ¢f general foimula I 25 wherein is selected from
the definitions of the group A and 3 if R3 is selected from the definitions of the group B, R1 may
additionally also be selected from the meanings hydrogen, fluorine, chlorine, bromine, iodine,
Cl4-alkyl, C2. I C14 I C24-alkenyl-C1-4- alkoxy, C24-alkynyl-C1.4-alkoxy,

C3- rcycloalkyl yI é%n -cycloalkenyl- 5 C14-alkyl, a methyl group substituted by 1 to 3 fluorine
atoms, an ethyl ’@ré@b@dﬂﬁsﬁﬁﬁéﬂt ivenirs mieriine ‘a?@hﬁ’é"@isﬂ%biwsﬁ%%‘i‘m%%up substituted

bylto3 f|U0“B§riﬁ§ﬂﬂé§; ;mtem@wtgbeuwtdasawmumm&gﬂmma@sema}@%@kyl group
substituted by drox or Cl . ¢ tit a hydroxy or
C1.3-alkoxy g S€i§ aniP?oak [-C1-3- 'i?(? Bfﬁﬁiy or??lofEe )%{9@‘ v%f%?ﬁ |§1ﬁ%é ci)ovl%e}/mentloned

cycloalkyl énd‘By%'[tﬂaﬂ('éﬁ@/ﬂﬁﬁ@%ﬁé@?%%ﬁ%?éﬁ@@f@@b@ﬁfﬂ%@%ﬁ%&@%h@ﬁeﬁmentIy of one
another by 0 Oérﬁﬁg}uoeadw&E:tB@dﬁmteﬁwhydrszgmrnfdi@en@emhjmrwee bremiagoydBoXTLika- alkoxy, -

cyano or nitro, \L¥h|let c%“%l o co XXMH%%@M %@R{?Qﬂy sug?éﬁlsc%pr% H;I%g Qiyd/o rlng and zo

R3is selected f/rom t?1e definitions the group
better pharmacological or pharmacokmetsc properties.

16 A further aim of the present invention is to provide new pharmaceutical compositions
which are suitable for the prevention and/or treatment of metabolic disorders,
particulariy diabetes.

The invention also sets out 1o provide a process for preparing the compounds

15 according to the invention.

Other aims of the present invention will become apparent to the skilied man directly
from the foregoing and following remarks.

20  Object of the invention

The preseﬁt disclosure relates to glucopyranosyloxy-substituted benzene derivatives of general

formula |

25  wherein

R is selected from the definitions of the group A and



if R1 is selected from the definitions of the group A, R3 may additionally also be selected from the
meanings hydrogen, fluorine, chlorine, bromine, iodine, C1_6-alkyl, C24-alkenyl-C14-alkyl,
C24-alkenyl-C14- 25alkoxy, C24-alkynyl-C1_4-alkoxy, C7-cycloalkyl, C6_7-cycloalkenyl, C3.7-
cycloalkyl-Cm-alkyl, C6.7-cycloalkenyl-C14-alkyl, C3_6-cycloalkylidenmethyl, hydroxy, C1_6-alkoxy,
C3_6-cycloalkyl-C1_3-alkoxy, aryl, aryl-C1.3-alkyl, heteroaryl, heteroaryl-C1.3-alkyl, aryloxy,
aryl-C1.3-alkyl-oxy, a methyl or methoxy group substituted by 1 to 3 fluorine atoms, a C24-alkyl or

C24-alkoxy 30group suhstituted by 1 to 5 fluofing ato a Cl4-alky] grou bstituted by a cyano
group, a C14-alkyl gr‘ L&D *&fggfﬁlﬁigl%} E"‘:h%/ar'g'x‘)(/)%sr@%@%ﬁ(‘iﬁo@(y%r%& ,ggégtr?g,ac%?o%)xy,
C1_3-alkoxycarbonylbassirces:omihe 0eaningg axdrereaibonpe. dblanes aggnanivddcarbonyl,
pyrh(()lilc)iin-1-ylcarbon3f;,f Biéqg{,i’dl@j.am@,?nblgp_y%@pmpp,ﬁ&ﬁ,ﬁdg@gblﬁqyj ,(lgmmefﬂppby,l:carbonyl, 4
3-alkyl)-piperazin-1-ylcarbonyl, (C14-alkyl)carbonylamin | 4za onylamino,
C14-alkylsulphanyl, @%Ef(grl??éﬂ%ﬁp?‘fm&,é&?%ﬂﬂsﬁ?ﬁﬁ%@?,aa I&]ﬁ%’gﬁyﬁlgﬁlr&l{g BalkGny
aryl-C1_3salkylsulph&hytaitith@ orediyl stimsionipstiriad Rslikelépuntien tipatoAt dRviBE flenote
hydrogen, fluorine, cRigrigetSEGNINR HIlivenE ¥aNes, Bl Ralkdd-aldiHolf gabk@eubstetian or methoxy
substituted by 1 to 3 flugrine atoms, Adenotes C2.6-alkyn-1-vl..024-alken-1- 7-cycloalkyl,
C57-cycloalkenyl, toa[)ri//ﬁ fe eﬁ%%w,% rf’aﬁ?ﬁ%ﬁn%%ﬁ&?ﬂ%?ﬁﬁdIj%%g?e(}lggﬂrﬂyj/%iﬁb%éﬁ%’
aminocarbonyl, C14-alf€y4aﬁ*fihk9f8klﬁ’cﬁﬂﬂ,5@iiﬁ®lt?3%m&¢é%Pfo@anﬁtﬁfﬂﬂif BRvBdifra-elkarony!,

piperidin-1-ylcarbonygrsuerlisdifutey leasiorbgipeziaidoyjoatapn s s-cycloaikyl-Cq.a-
4-(Cl4-al I)piperazin-ldylcg}rll:‘é%}gk arylaminocarbonyl, heteroarylaminocarbonyl, C14-alkoxycarbonyl,
[, het

aryI-C13-‘I 5a|koxycaarg(on , erogfyl-c1_3-a|koxycarbony|, amino, C1.4-alkylamino, di-

- (C.1.3-alkyl)amino, pyrrolidin-1-yl, pyrrolidin-2-on-1-yl, piperidin-1-yl, piperidin2-on-1-yl, morpholin-4-yl,
morpholin-3-on-4-yl, pigierazinelaybvalkydpiperdazicidajltylGhd-alkipaiadognytamime, atpoarbonylamino,

heteroarylcarbonyla /- aryloxy,
01_4-a|ky|su|phiny|,r@’ ﬂiy%ﬁ%gﬁ{%%wqé%r?%gldgﬁ%%%r%ﬁs%%%ﬁgﬁgfph|ny|

C34-cycloalkylsulphoff}, #8-7- cycloalkenylsulphanyl, C3_7-cycloalkenylsulphinyl,
C34-cycleslkenylsulphonyl, arylsulphanyl, arylsulphinyl, arylsulphonyl, heteroarylsulphanyl,

heteroarylsulpginyl, hetgroark ML RN AL Brémine, hydroxy, Cra-alkyl, G-
alkoxy, cyano or nitro, while the alkyl or alkoxy group may be mono- or

polysubstituted by fluorine, and
20 R is selected from the definitions of the group B and

if R'is selected from the definitions of the group A, R®> may additionally also
be selected from the meanings hydrogen, fluorine, chlorine, bromine, iodine,
Cig-alkyl, Cog-alkenyl-Cq4-alkyl, Coq-alkynyl-Cs4-alkyl, Co4-alkenyl-Cq.4-

25 alkoxy, Cp4-alkynyl-Cq4-alkoxy, Cs.--cycloalkyi, Csr-cycloalkenyl, Cz 7~
cycloalkyl-C14-alkyl, Cs.r-cycloalkenyl-Cqs-alkyl, Cag-Cycloalkylidenmethyl,
hydroxy, Cq.s-alkoxy, Cse-cycloalkyl-Cq.z-alkoxy, aryl, aryl-C4.3-alkyi,
heteroaryl, heteroaryl-Cy.g-alkyl, aryioxy, aryl-C,.z-alkyl-oxy, a methyl or
methoxy group substituted by 1 to 3 fluorine atoms, a Cy.4-alkyl or Cz.s-alkoxy

30 group substituted by 1 to 5 fluorine atoms, a Ci4-alkyl group substituted by a
cyano group, a Cs.4-alkyl group substituted by a hydroxy or Cis-alkyloxy
group, cyano, carboxy, Cis-alkoxycarbonyl, aminocarbonyl, (Cy.z-
alkytamino)carbonyl, di-{Cy.z-alkylyaminocarbonyl, pyrrolidin-1-ylcarbonyl,
piperidin-1-ylcarbonyl, morpholin-4-ylcarbonyl, piperazin-1-yl-carbonyl, 4-(C4.



while the above-mentioned alkynyl and alkenyl groups may be mono- or polysubstituted by fluorine or
chlorine, and the above-mentioned alkynyl and alkenyl groups may be mono- or
30disubstituted by identical or different groups L1, and the above-mentioned cycloalkyl and
cycloalkenylrings independently of one another may be mono- or disubstituted by substituents
selected from fluorine and C1_3-alkyl, and 5 in the 'above-mentioned cycloalkyl and cycloalkenyl rings
one or two methylene groups may be replaced independently of one another by 0, S, CO, SO, SO2 or
NRN, 5 denotes tri-(014-alkyl)silyl-Cks-alkyl,C24-alken-1-yl, amino, C1.2-alkylamino,
di-(C1.3-alkyl)amino sK¥BiRIREEZM- byleaikaRY:-Sr-siopirRam aniny enalib-on-l-yl,
morpholin-4-yl, morphofine8ytamihy) Cipeliadsaiihyh il - 1-Bkalkyid bimer &ziralkylswpploaybonylamino,

10heteroarylcarbonylami i s 10-6veloalvicun SRk Ry ealkenilasy LCB_
10-cycloalkylsulphangji?%uzﬁ??g&&%:@h%&lp 3fnyKI(?{ACe:g),‘sl()SzrﬁlcycIolalkylsu phgnﬂlyl, és.

10-cycloalkenylsulphanyl, C5.10-cycloalkenylsulphinyl, C5_10-cycloalkenylsulphonyl, arylsulphanyl,
arylsulphisy!, REtRFo it piientiyl adionetenotigisisndtngydidgerhifecheeaboleermdntiones alkynyl and

alkenyl groups may be,mong- s RARSERstttadRy. dueneREFNINRENBRHsubstituteNsy

above-mentioned alkynyl and alker!re/gllgroups may be mono- or 20disubstituted by identical or different
groups L1; while the SBb¥d4AEMtidE  cycloalkyl and cycloalkenyl rings may be mono-or disubstituted
independently of one another by substituents selected from fluorine and C1.3-alkyl, and 25 in the

niependanty of one ShaEs By G SO g R S e b o o
C1 -alk§isuphony| O HEESERAL o PR R e R R ST SATBPY bl omy. cyane, it
: aminocarbonyl, Cq.4-alkylaminocarbonyl, di-(C,.s-alkyl)aminocarbonyl, _
pyrrolidin-1-ylcarbonyl, piperidin-1-ylcarbonyl, morpholin-4-ylcarbonyl,
piperazin-1-ylcarbonyl, 4-(C4-alkyl)piperazin-1-ylcarbonyl, arylamino-
carbonyl, heteroarylaminocarbonyl, Ci.s-alkoxycarbonyl, aryl-Cq.3-

15 alkoxycarbonyl, heteroaryl-C_z-alkoxycarbonyl, amino, Cq.4-alkylamino, di-
{C1.a-alkyhamino, pyrrolidin-1-yl, pyrrolidin-2-on-1-yl, piperidin-1-yl, piperidin-
2-on-1-yl, morpholin-4-yl, morpholin-3-on-4-yl, piperazin-1-yl, 4-(C1.3-
alkyl)piperazin-1-yi, Ci4-alkylcarbonylamino, arylcarbonylamino,
heteroarylcarbonylamino, Cs.7-cycloalkyloxy, Cs.-cycloalkenyloxy, aryloxy,

20 heteroaryloxy, Ci4-alkylsulphinyl, Cs.4-alkylsulphonyl, Cz.7-
cycloalkylsulphanyl, Cs7-cycloalkyisulphinyl, Cs.s-cycloalkylisulphonyl, Cs.z-
cycloalkenyisulphanyl, Cs.7-cycloalkenylsulphinyl, Cs~cycloalkenylsuiphonyl,
aryisulphanyl, arylsulphinyl, arylsulphonyl, heteroarylsuiphanyi,
heteroaryisulphinyl, heteroarytsulphonyl, cyano or nitro,

25
while the above-mentioned alkynyl and alkenyt groups may be monc- or
polysubstituted by fluorine or chlorine, and
‘the above-mentioned alkynyl and aikenyl groups may be mono- or
30 disubstituted by identical or different groups L1, and

the above-mentioned cycioalkyl and cycloalkenyirings independently of one
another may be mono- or disubstituted by substituents selected from fluorine

and Cqz-alkyl, and



C34-cycloalkyl, aryl, heteroaryl, Okralkylcarbonyl, arylcarbonyl, heteroarylcarbonyl, aminocarbonyl,
C1l4-alkylaminocarbonyl, 6 aminocarbonyl, pyrrolidin-1-ylcarbonyl, piperidin-1-ylcarbonyl, morpholin-4-
ylcarbonyl, arylaminocarbonyl, heteroarylaminocarbonyl, C14-alkoxycarbonyl,
aryl-C1..3-alkoxycarbonyl, heteroaryl-C1.3-alkoxycarbonyl, C14-alkyloxy, aryloxy, heteroaryloxy,
014-alkylsulphanyl, alylsulphanyl, 5heteroarylsulph§nyl, C14-alkylsulphinyl, arylsulphinyl,
heteroarylsulphinyl, C1- 4-alkylsulphonyl, arylsulphonyl and heteroarylsulphonyl; and L2independently
of one another are selected from among fluorine, chlorine, bromine, iodine, C1.3-alkyl,
difluoromethyl, trifiuoromethyl, C1.3-alkoxY, 10difluoromethoxy, trifluoromethoxy and cyano; and R6 ,

R7b, R7¢c independeftiy O sne anaiitaichayeisakganiigyetiertediinags anwmgydrogen,
(Cpwalkyl)carbonyl, (C1 _18-alkyl)oxycarhonyl, arylca yi-(Clg-alkvlscarbonyl, while by
the aryl groups ment #gﬁr?ﬂetﬁe% Bﬁmﬁgn% R%%%dégg I%Il'l,%@% rﬁeéantﬁenj or naphthyl groups

which may be mono-{é? &8uESi@tdRndependently of one another by identical or different groups L2;

and 20 by the heteroaryl groups mentioned in the definition of the above groups are meant a pyrrolyl,
furanyl, thlen_ , pyrld%(é,nlé}gg%ﬁBeﬂ%&flf{gﬁxb%g%gﬁmgggﬂggn%reguar_%kéﬁggwnc%m,or tetrazolyl
group, 25 or iS meant a pyrroly!fura_nQ/’,t ienyl or pyridyl group, wherein one or two methyne groups
are replaced by nitro§enalkglersings fi-fresatohiaminty PYRig B rdnhy EAPtR8pl¥hy1, quinoliny! or
isoquinolinyl group, wherein-ang, isdran-metyne geppsiareyeplagedibyarineeh atoms, 30 while the
above-mentioned heteroaryl gropps,inde fy of one g b he mono- or disubstituted by
identical or different 5}%%%%{?_%;)’};&{&'3 %%m A WPJQ,% finio,

10 heteroarylcarbonylamino, nitro, Ca.qo-cycloalkyloxy, Cs.1g-cycloalkenyloxy, Cs.
1e-cycloalkylsulphanyl, Ca1o-Cycloalkylsulphinyl, Caso-cycloalkylsuiphonyl, Cs.
w-cycloalkenyisulphanyl, Cs.io-cycloalkenylsuiphinyl, Cs.ig-cycloalkenyl-
sulphonyl, arylsulphanyl, arylsulphinyl, heteroarylsuiphanyl or
heteroarylsulphinyl,

15
while the above-mentioned alkynyl and alkenyl groups may be mono- or

polysubstituted by fiuorine or chlorine, and

the above-mentioned alkyny! and alkenyl groups may be mono- or
20 disubstituted by identical or different groups L1,

while the above-mentioned cycloalkyl and cycloatkenyl rings may be mono-
or disubstituted independently of one another by substituents selected from
fluorine and Cs.s-alkyl, and

25
in the above—mentioned cycloalkyl and cycloalkenyl rings one or two
methylene groups may be replaced independently of one another by O, S,
CO, SO, S0, or NRY,

30 RY denotes H, Ci4-alkyl, Cs4-alkylcarbonyl or C4-alkylsulphonvi,
L1 independently of one another are selected from among hydroxy, cyano, nitro,

Ca.-cycloalkyl, aryl, heteroaryl, Cy.4-alkyicarbonyl, arylcarbonyl,
heteroarylcarbonyl, aminocarbonyl, Ci.s-alkylaminocarbonyi, di-(Cq.a-alkyl)-



while, unless otherwise stated, the above-mentioned alkyl groups may be straight-chain or branched,
the tautomers, the stereoisomers thereof, the mixtures thereof and the salts thereof. In a first aspect,
there is provided glucopyranosyl-substituted benzene derivatives of general formula wherein is
selected from the definitionS of the group A and if R3 is selected from the definitions of the group B, RI
may additionally also be selected from the meaninds hydrogen, methyl, methoxy, fluoro and chloro,
and denotes hydrOgen or methyl, and R3is selected from the definitions of the group B and if R1 is
selected from the definitions of the group A, Rs may additionally also be selected from the meanings
hydrogen, fluorine, catarinearbposhinereidinokylcareemd Ripanigin-trvisemkoryly eamhotip4:alkenyl,
024-alkynyi, difluorofiesiyd nitithaernmeitathday: ayststalitylacibadamutoa Tk Eaikokytdrbatigiloxy,

Lo,

difluoromethoxy; trifluoromethoxy, peritaflu , Cr cyeloai XY, t ra_%gf ranyloxy, :
tetrahydrofuranortyl /" Iﬁfﬁg&%ﬁ%%ﬁ%%rgﬁfyﬁ, &§efo roﬁ?l%%%x méﬁ?ynﬁlhrﬁan ﬁe éroaryt, and R4, R

independently of one2afmthdretrspenddydrogekpisuipiinmb avisdebaitds C2.5-alkyn-1-yl,
C2.6-alken-1-yl,0-3..ferareiaglkuisranyorayaarymaine in, Goyistiehiale aesptarotsutpaingb yle.ne unit may
be replaced by 0, denotes trimethytsilylethyl. ethynyl, 2-hydr 72 Igthynyl, 2-
methoxyprop-2-yleth{; @ﬁ’,ﬁ%—j QSPailya-i‘)-{%‘r't‘é’g%‘Yi%ﬁgg?%%%&%&ﬁ%yﬁﬁl-w, cyclopropyloxy,
cyclobutyloxy, cyclopentyloxy, cyclohexyloxy, tetrahydrofuran-3-yloxy, tetrahydropyran4-yloxy,
piperidin-4-ylpxy, NmeibpipigsiigioréndansveNaacsiidpigefidin-dmpoxiubaiedeendantly of one
another are Selecmdtﬂ&m@n%@c?&ﬁeﬂ%e.g%ﬁ(yﬁmﬁlﬂg%methyh trifluoromethyt, Cq.3-alkoxy,

10 difluoromethoxy, trifluoromethoxy and cyano; and

R6 R?a
R™, R independently of one another have a meaning selected from among
hydrogen, (C1.1g-alkyl)carbonyl, (Cq.1s-alkyl)oxycarbonyi, aryicarbony! and
15 aryl-(Cy.s-alkyi)-carbonyi, '

while by the aryl groups mentioned in the definition of the above groups are meant
phenyl or naphthyl groups which may be mono- or disubstituted independently of one
another by identical or different groups 1.2; and

20
by the heteroaryt groups mentioned in the definition of the above groups are meant a

pyrrolyl, furanyl, thienyl, pyridyl, indolyl, benzofuranyl, benzothiophenyl, quinolinyl,

isoquinolinyl or tetrazolyl group,

25 oris meant a pyrrolyl, furanyl, thienyl or pyridyl group, wherein one or two methyne

groups are replaced by nitrogen atoms,

T o i's meant an indolyl, benzofuranyi, benzothiophenyl, quinolinyl or isoquinolinyl
group, wherein one 1o three methyne groups are replaced by nitrogen atoms, '
30
while the above-mentioned heteroaryl groups independently of one another may be
mono- or disubstituted by identical or different groups L.2;



bromine, iodine, 01.3-alkyl, difluoromethyl, trifluoromethyl, C1.3-alkoxy, difluoromethox-y,
trffluoromethoxy and cyano; and 1:26 , R7a, R7c infependently of one another have a meaning
selected from among hydrogen, (C-ka-alkyl)oxycarbonyl, Ci.s-alkylcarbonyl or berizoyl, while by the
aryl groups mentioned in the definition of the above groups are meant phenyl groups which may be
mono- or disupstituteg indanendentisekione abotbendyittetisby caraierBa GOHHILY: and by the
heteroalyl groups'mentioned in the definition of the above groups are meant a pyrrolyl, furanyl,
thienyl, pyridyﬁﬁ@iaé’%rﬁ%ﬁﬁﬁuranyi, benzothiophenyl, quinolinyl, isoquinolinyl or tetrazolyl group, or
is meant a pyrrolyl, furanyl, thienyl or pyridyl group, wherein one or two rnethyne groups are replaced
by nitrogen atgms, ar is meapt aa-ingoleReaneeiirany mbetzstiiorset agh taisalimirgedoquinolinyl
group, wherein one to three methyne groups are replaced by nitrogen atoms, 7b ? while the
above-mentjoned heteroary} groups independessiyehenadnctuer rrayDe HOHSLSH diseBsittited by
~identical or Giferdiit groups L2; while, unless otherwise stated, the above-mentioned alkyl groups may
be straight-dhaimiet branched, the tautomers, the stereoisomers thereof, the mixtures thereof and the

salts thereof. In a second aspect, there iﬁ.lprop;l;ded glugbpyranosyl-substituted benzene derivatives of
general formula 1.2 wherein the groups R1/to R6 and R R7b and R7t are defined as above.

9 =
RO ’ o
R?0" TOR™ |
GR?b
~_wherein
R s selected from the definifions of the group A and

i R*is sélected from the deﬁnitions-of the group B, R’ may additionally also
bé selected from the meanings hydrogen, methy!, mathoxy, fluoro and chioro,

and
R denotes hydrogen or methyl, and
| =3 < salected from the definttions of the group B and

i R iz selected from he definitions of the group A, R® may addiﬂc:.mally also
be salected from the meanings hydrogen, fluarine, chioring, bromine,
hydroxy, cyano, Cs-alkyl, srimethylsitylettyl, Cog-alkenyl, Cas-alkynyl,
diftuoromathivl, triftuoromathyl, Cao-cycioalkyl, Cer-cycicalkenyl, Cqs-
alkyloxy, diftuoramethoxy, trifiucromethoxy, nentafluorathoxy, Care
cycioaikyioxy,' tetrahydrofuranylaxy, tetra hydrofurané-nyloxy, Cog
alkyisulphanyl, cycloprcpyiideﬁamathyl, aryl and heteroaryl, and

¢ =% independently of one another denote hydrogan of fluoring,




In a third aspect, there is provided glucopyranosyl-substituted benzene derivatives of general foimula
1.2c wherein the groups R1 to R6 and R7a, R7b and R7c are defined 89 above. 7c The compounds
of general formula | according to the disclosure and the physiologically acceptable salts thereof have
valuable pharmacological properties, particularly an inhibitory effect on the sodium-dependent glucose
cotransporter SGLT, particularly SGLT2. Moreover compounds according to the disclosure may have
an inhibitory effect on the sodium-dependent gluco7$% cotransporter SGLT1. Compared with a possible
inhibitory effect on SGLT1 the compounds according to the disclosure preferably inhibit SGLT2
selectively. The present disclosure also relates, in a fourth aspect 'ﬁthe ph sli%@%i{ gll agfeptable
salts gf the C@Qﬁ@ﬁﬁ@%dﬁﬁﬁeﬂ-ﬁbr@nwﬁiﬁ@ﬁ*ﬂrg&n%r%@@ﬁi'g cidsTTHR o3Ure also relates,
in a fifth aspegt aﬁcﬁ)w@a wicalcemarsitipaapontaiitykileastioneydapspiatas défined herein
.or a physiologically ‘acceptable salt’as defined herein, optionally together with one or more inert
carriers and/dPdiluents. This disclosure also relates, in a sixth aspect, to the use of at least one
compound as defined herein or one of the physiologically acceptable salts thereof for preparing a

phaméaceuticg%g%oﬁ%%gg@@ itakig-ior, thdryreatmetoors Drdetntmn, @-diseases or conditions

which can be influenced by inhibifing the sodium-dependent glygose et L1, particularly

SGLT2. This athaarare rlgiby i S aERe aﬁsboergto jl{oﬁ f%l%é’e o% at%gggfgr%%mgoﬁhd as

defined hereinc_%;gg@gffmmhgaimibgtgmbyyacyem@mn@'tﬁéﬁé%%[ﬂ@baring a pharmaceutical

composition which is suitable for the tr ' ti _ bie-gli rs{-This disclosure
R %&@@g&%@%& grog) asanelic-ainide

T e oo eA R g o S hrcin o one o

L2 independenﬂy of one another are sslected from among fluorine, chlorine,
| bromine, iodine, Cq.s-alkyl, gifluoromethyl, trifiuoromethyl, Gr.a-alkexy,
difiucromethoxy, trifluoromethoxy and cyano; and

Rs ' .H?a‘ |
R R’® independently of one ancther have @ meaning selected from among
hydrogen, {C1$~alkyl}oxyoarbonyl, C.g-alkylcarbonyl or benzoyl,

wihile by tﬁe éryi groups mentioned in the definition of the above groups are meaﬁt
pﬁeﬂyt groups which may bs mono- o7 disubsiituted independently of one another by
 identical or different groups 1.2; and | '

by the hateroaryt‘ gréups mentioned in the definition of the above groups are meanta

pyrrolyl, furanyl, thienyl, pyridyl, indolyl, benzofuranyl, benzothiophanyl, guinolinyl,

isoquinoliny! or tetrazoly! group,

or is meant a pyrrolyl, furanyl, thienyl or pyridyl group, wherain one or two methyne
groups are replaced by nitrogen atoms,

ar is meant an indolyl, benzofuranyl, benzothicphenyl, quinolinyl or isoguinolinyt

group, wherain one o three mathyne groups are replaced by nitrogen atoms,



8 pharmaceutical composition for inhibiting the sodium-dependent glucose cotransporter SGLT,
particularly SGLT2. This disclosure also relates, in a ninth aspect, to glucopyranosyl-substituted
benzene derivatives as defined above, characterised in that the groups R4 and R5 denote hydrogen.
The disclosure further relates to a process for preP%ring a pharmaceutical composition according to
the disclosure, characterised in that a compound according to the disclosure or one of the
physiologically acceptable salts thereof is incorporated in one or more inert carriers and/or diluents by
a non-chémical method. The disclosure also relates, in a tenth aspect, to glucopyranosyl-substituted
benzene derivatives as defined e r ised.i QuSR G rkArvET, edyane R76
repre‘é’éﬂ?ﬁ?&ré‘&@fﬁ'ﬁ@% 8985?%%%?8%11 e %gﬂjré Ig}ggﬁ%?ﬁgﬁgjess for preparing the}iompounds of
generabtormuitatisdus e oy idediic SErE BB EERYRE Mhat a)in order to prepare compounds of
general formula | which are defined as hereinbefore and hereinafter, a compound of general formula Il
R1 R2R4 wherein R'denotes hi, 14 IABzalladlcanbanyi, dfomssatkul) by cardigiy arylcarbonyi
and aﬁ*ﬁﬂﬂféEﬁiﬁﬁﬁ/ﬁmg}‘%ﬁyl?bﬁh&éré?%ﬁéebéﬁ%ﬁyl groups'ril’.if/éit’[)«ét§ mong-,or polysubstituted by
halogeinaiRw,mn?R@%n, Red independently of one another have one of the meanings given
hereinbefore and hereinafter for the groups R6, R72, Feb, Rfl, denote a benzyl group or a RaRbR'Si

?nr%L;% ﬁe:.; g% I@%% Qs a}%gtgl group. particuiady-an alte ideraresansadofideddietier degtabfroup, while

In a second aspect, there is provided glucopyranosyl—substituted benzene derivatives of general

formula 1.2

(.2

whersin the groups R 1o R® and R7®, R™® and R® are defined a5 above.

In a third aspect, there is provided glucopyranosyl-substituted benzene derivatives of general

formula L.2¢

lL.2¢

io R and R7®. R7® and R'° are defined a8 above.

wherein the groups =3



9 5 two adjacent groups R8a, Rat), -8c, Ad R-- may form a cyclic ketal or acetal
group or a 1,2-di(C1.3-alkoxy)-1,2-di(G1_3-alkyl)-ethylene bridge, while the above-mentioned ethylene
bridge forms, together with two oxygen atoms and the two associated carbon atoms of the pyranose
ring, a substituted dioxane ring, particularly a 2,37dimethy1-2,3-di(C1.3-alkoxy)-1,4-dioxane ring, and
alkyl, aryl and/or benzyl groups may be mono- or polysubstituted by halogen or C1.3-alkoxy and
benzyl groups may also be substituted by a di-(C1.3-alkyftamino group; and 10Ra, Rb, Rc
independentBhofomeoandthEedsrd el hikgP 4RA T(S’rﬂé"rﬁl-%]f.%l-rglﬁgl%% Kherein the aryl or alkyl groups

may be mongpRiidisiismpatibetseby saatotensof havhilealoy e pigtryecOlsginR RIGSEE S the definition of
the above groups are meant , I raf HRers s; and wherein the

groups R1t d , -are defined as hereinbefore and hereinafter; 20 is reacted
with a reducifGidhentinindyFedRcdlofea eomarinioasted asie, WhisIREER Brotective groups
present are glgaved pibitianeRisiyrohssosenuentiyndert) giuorderdotprppartet8Fipdunds of general
formula | wherein R6, fe,.am and. angte hydrogesst T frempivadriaresrahiopnula Il R1
R2R4 10 Wﬁ@f@ﬁ?ﬁ%‘aﬁ Engpﬁ%i[ﬁé(g‘g and R1 to R6 are defined ag‘lﬁ%reinbefore and hereinafter, but
at least one Qﬁ&hﬁgm$m®52 iphibit SGLT2 selectively.

The present disclosure also relates, in a fourth aspect, to the physiologically acceptable salts of the

compounds as defined herein with inorganic or organic acids.

This disclosure also relates, in a fifth aspect, to pharmaceutical compositions, containing at least one
compound as defined herein or a physiologically acceptable salt as defined herein, optionally together

with one or more inert carriers and/or diluents.

This disclosure also relates, in a sixth aspect, to the use of at least one compound as defined
herein or one of the physiologicaily acceptable salts thereof for preparing a pharmaceutical
composition which is suitable for the treatment or prevention or diseases or conditions which can

be influenced by inhibiting the sodium-dependent glucose cotransporter SGLT, particularly
SGLT2.

This disclosure also relates, in a seventh aspect, to the use of at least one compound as defined
herein or one of the physiologically acceptable salts thereof for preparing a pharmaceutical

composition which is suitable for the treatment or prevention of metabolic disorders.

This disclosure also relates, in an eighth aspect, fo the use of at least one compound as defined

herein or one of the physiologically acceptable salts thereof for preparing a '



R, Rad does not'denote hydrogen, is hydrolysedaand S if desired a compound of general formula |
thus obtained wherein R6 denotes a hydrogen atom, is converted by acylation into a corresponding
acyl compound of general formula I, and/or 10 if necessary any protective group used in the reactions
described pheus-issienvedpasidtor ifdiesitétng compdimudshaedvetallfspssutatraknsisbialfiet is
resolved int%jgslg’r r% isomers and/or 15 if desired a compound of general formula | thus obtained is
converte_dgﬁtcl) the Zalts t ereof, particularly for pharmaceutical use into the physiologically acceptable
salts thereof. 20 This disclosure further relates to a process for preparing compounds of general
formula Il B5,wherifve bkRarnatesHifhldmityto (Cdit8patkyboarbnyibe bertBralkyhostirearbonyl,
arylcarbonyl and aryl-(C1 3-a|k§g- rb wherein,the or ar s may be mono- or
polysubstifitet B ARG S|C‘Je(é-?luclzlte%ra:ﬁ%i %Frghlgs%ot @&K‘g%n%%e%g?%%gmeanings given for the
groups R6, RTh, R76, R76, denote a benzyl group or a RaR6R6S1 group or a ketal or acetal group,
while in eagh case wa AdiageLEAOMRSREasRAIh3pRie Radmavdeud ayslake baaagetal group

or may form, with two oxygen atoms of the pyranose ring, a ?fbstituglad fééf-ox dioxane rlir%gé
yl,

particularly<atbeadiiastg 1mrmaciirect B ARb2 SO AU ARETHE, Snd a4

a aryfa?rl{c%? Benzyl groups
may be meRosiglbpelysubsiHien bylhalages o @i Spatkedy ianchben zybgroops majeslsoder .
substitutec, Y A G R aylirmngeup: and

" The disclosure also relates, in a tenth aspect, to  glucopyranosyl-substituted benzene derivatives )

., as defined above, characterised in that the groups R°, R™, R™ and R” represent hydrogen.

The present disclosure also relates to a process for preparing the compounds of general formula |

according to the disclosure, characterised in that

a) in order to prepare compounds of general formula | which are defined as

hereinbafore and hereinafier,

a compound of general formula i}

R1 R2 R4

wherein

R denotes H, Ciu-alkyl, (Crig-alkyl)carbonyl, (C1.7B-alkyl)oxycarbony!.
aryicarbonyl and aryi-{Cy.z-alkyl}-carbonyl, wherein the alkyt or aryl groups -
may be mano- or polysubstituied by halogen;

RBE RSD

R® R  independently of one another have one of the meanings given
hereinbsfore and hereinafier for the groups RE, R™, R™®, R’ denote a
benzy! group or a R*R°R°Si group or a ketal or acetal group, particutarly
an alkylidene or aryialkylidene ketal or acetal group, while in each case



Ra, Rb, R6 independently of one another denote C14-alkyl, aryl or aryl-C1.3-alkyl, while the alkyl or
aryl groups may be mono- or polysubstituted by halogen;  while by the aryl groups mentioned in the
definition of the above groups are meant zo phenyl or naphthyl groups, preferably phenyl groups; and
R1 to R5, R6, R78, R76, RTh are defined as hereinbefore and hereinafter, wherein an organometallic
compound (V) which may be obtained by halogen-ﬁwetal 25 exchange or by inserting a metal in the
carbon-halogen bond of a halogenbenzylbenzene compound of general formula IV of general formula
VI OR8d 5wherein R88, Rai], ?-.8c, Rad are defined gas hereinbefore and hereinafter, and then the

resulting adduct is readtRRERARIRS &tlr, RvitRwaler B CSREHBIHS KSR AARRER' denotes
optionally substituted Gjrotalorlain, 2hdi(Bresewe/ bt ari#Cics-dRgetnwsrfobastaen plalenidganesulphonic

acid, sulphuric acic hygkQebiaueAFih ASSHABSHLEE RRRORLEEHATG ABYARIiARAIY the product

obtained in the reaction with water wherein R' denotes H is converted, in a sub§%%t§ﬂ%n§ reaction, with

an acylating agent, suGPAYRMOETAEEL o RITOMARG AR VAN B Sr AFH into the product
of formula 11 wherein Biodemsotieg,(Ritid8adiky| Fadmaihy € B18(Ch Salphpk{ cadisvapke arylcarbonyl or

aryl-(C13-alkyl)-carboryl, whigh e Re S1stHaIeS 3RceBe Hiifthe mono- or polysubstituted
by halogen or Cy.s-alkoxy and benzyl groups may also be substituted by a
di«{(C1-s-alkyl)amino group; and

10 R? R® R®independently of one another denote Ci4-alkyl, aryl or aryl-Cy.s-alkyl,
wherein the aryl or alkyl groups may be mono- or polysubstituted by

halogen;

while by the aryl groups mentioned in the definition of the above groups are meant

15  phenyl or naphthyl groups, preferably phenyl groups;

and wherein the groups R to R® and R®, R™, R™, R are defined as hereinbefore

and hereinafter;

20 is reacted with a reducing agent in the presence of a Lewis or Bronsted acid, while

the any protective groups present are cleaved simultaneously or subsequently; or

b)  in order to prepare compounds of general formula | wherein R®, R™, R™ and
R’ denote hydrogen,

25
a compound of general formula Ti

Rt R2 R4

il




12a The disclosure also relates, in an eleventh aspect, to a process for preparing compounds of
general formula Il R1 R2R4 wherein denotes H,(C1.18-alkyljoarbOny1, (01-15- alkyl)oxyc.arbonyl,
arylcarbonyl and ary1-(C1_3-alkyl)-carbonyl, wherein the alkyl or aryl groups may be mono- or
polysubstituted by halogen; independently of one apgther have one of the meanings given for the
groups Re, R7s, Fes, alai denote a benzyl group or a RaRs1R Si group or a )cetal or acetal group,
while in each case two adjacent groups Res, R", Re’, Rad may form a cyclic ketal or acetal group or a
1.2-di(C1.3-a1k0xy)-1,2-di(Cl.ralkyl)-ethylene bridge, while the above mentioned ethylene bridge .
forms, together with two oxygen atoms and the two associated carbon atoms of the pyranose ring, a
substituted diwsereiTig, &id BikyR apjideR iR RE e vidiihasheipibesfatnanthesipsibstituted by
halogen or C §dralkexy: and BanzyaissR® nady, &S0 RE gubstititechbi aydidEdn3is3Ikyl)amino group;
and Ra, Rs, Riti dq endently of one another denote 01..4-alkyl, aryl or aryt-Cia- alkyl, wherein the aryl
or alkyl group y%rg B nitio- or polysubstituted by halogen; 1 2b
5 .
if desired a compound of general formula | thus obtained wherein R® denotes a
hydrogen atom, is converted by acylation into a corresponding acyl compound of

general formula |, and/or

10 if necessary any protective group used in the reactions described above is cleaved

and/or

if desired a compound of general formula | thus obtained is resolved into its

stereonisomers andfor

15
if desired a compound of general formula | thus obtained is converied into the salts
thereof, particutary for phammaceutical use into the physiologically acceptable salts
thereof.

20

This disclosure further relates to a process for preparing compounds of general

formula Il

R R? R

|

25  wherein



~ while by the aryl groups mentioned in the definition of the above groups are meant phenyl or naphthyl
groups, preferably phenyl croups; and R1 to R8 and R8, R7a, RTh, R7c have the meanings given as
defined above, wherein an organometallic compound (V) which may be obtained by halogen-metal
exchange or by the insertion of a metal in the carbon-halogen bond of a halogen-benzylbenzene
compound of general formula IV wherein Hal dendtes Cl, Brand | and R1 to R8 are as hereinbefore
defined, and optionally subsequent transmetallation, is added to.a gluconolactone of general formula
VI wherein R82, R8b, R801 Rsd are as hereinbefore defined, and then the adduct obtained is

reacted with viater or aﬁ’%ﬂ@ﬁﬂﬁ‘dﬁFQGF‘?fWhéQ@Re%Hﬁ&)Bﬂti%dﬂf%ﬁ%’fﬁﬁ?étﬁf’&yf_4-alIcyI, in the
presence of an acid andmgptenaily dhe proedst:alitgiredtinrtyiewbaeiiothavithyiaterwvrergis R' denotes

H is converted in a SUb?FMé‘H&%@@%&(}?Q&@%@%%%@Em into the product of formula Il wherein
R denotes (Ci.ie-alkyocarbonyl, (C1-18- alkypoxycarbonyl, arylcarbonyl or ary1-(Ci.ralkyl)-carbonyl,

which may be substituted as specified. The disclosure also relates, in a twelfth aspect, to a process
for preparing ®¥€,@&thpounds of general foimula | as defined above, wherein R6, Rm, let' and 127

represent hydeagege chagacierisedhin Haha samrewad siasnaeahiimdadien for the
groups R® , R72, R’®, R’®, denote a benzyl group or a R*R°R°Si group or a
ketal or acetal group, while in each case two adjacent groups R*, R®, R,
R may form a cyclic ketal or acetal group or may form, with two oxygen
10 atoms of the pyranose ring, a substituted 2,3-oxydioxane ring, particularly
a 2,3-dimethyl-2,3-di(Cq.3-alkoxy)-1,4-dioxane ring, and alkyl, aryl and/or
benzyl groups may be mono- or polysubstituted by halogen or C4.3-alkoxy
and benzyl groups may also be substituted by a di-{(C4.s-alkyl)amino
group; and
15
R? RP, R® independently of one another denote Cy4-alkyl, aryl or aryl-Cs.z-alkyl,
while the alkyl or aryl groups may be mono- or polysubstituted by halogen;

while by the aryl groups mentioned in the definition of the above groups are meant
20  phenyl or naphthyl groups, preferably phenyl groups;

and R'to R®, R®, R™, R™, R'° are defined as hereinbefore and hereinafter,

wherein an organometailic compound (V) which may be obtained by halogen-metal
25  exchange or by inserting a metal in the carbon-halogen bond of a halogen-

benzylbenzene compound of general formula IV

R? R? R#
R3 . v

Hal RS

3)  wherein Hal denotes Cl, Brand | and R' to R® are defined as hereinbefore and

hereinafter, and optionally subsequent transmetailation, is added to a gluconolactone



wherein mEia, 28b, Race REICI independently of one another have one of the meanings given for the
groups R5, R72, RTh, R72, but at least one of the groups R581, R51', R52, Red does not denote
hydrogen, or denotes a benzyl group or a R2RbRtS1 group or a ketal or aoetai group, while in each
case two adjacent groups R52, R512, Ra’, Rform a cyclic ketal or acetal group or a
1,2-di(C1.3-alkoxy)-1,2-clipalkyl)-ethylene bridge, while the above-mentioned ethylene bridge forms a
substituted dioxane ring together with two oxygen atoggs and the associated two carbon atoms of the
pyranose ring, and alkyl, aryl and/or benzyl groups may be mono- or polysubstituted by halogen or
CN,-alkoxy and benzyl groups may also be substituted by a di- (C1.3-alkyl)amino group; and 12d Rt,
Rb, Rc indepengg&yepglqg}ﬁ]agq}]er represent 014-alkyl,. aryl or aryl-C,.. ralkyl, while the alkyl or aryl
groups may be mono- or polysubstituted by halogen; while by the aryl groups mentioned in the
definition of the above groups are meant phenyl or naphthyl groups, preferably phenyl groups; and RI
-to RB, R5, R7a, RAx*RTh have the meanings given as defined above, is hydrolysed, and if desired a
compound of genetal formula | thus obtained wherein R5 denotes a hydrogen atom is converted by
acylation into a correspot

50 e.-' acyl compo\bnd of general formula I, and/or if necessary any protective
group used in theB rea described aboVe is cleaved andior
R*0" -

"'fORBC

ORBb

5  wherein R® R® R® R¥ are defined as hereinbefore and hereinafter,

and

-then the resuiting adduct is reacted, preferably in sifu, with water or an alcohol R
OH, while R' denotes optionally substituted C4.4-alkyl, in the presence of an acid,

10 such as for example methanesulphonic acid, sulphuric acid, hydrochloric acid, acetic
acid or ammonium chloridre, and optionaliy the product obtained in the reaction with
water wherein R' denotes H is convéned, in a subsequent reaction, with an acylating
agent, such as for example the corresponding acid chioride or anhydride, into the
product of formula Il wherein R’ denotes (Ci_1g-alkyl)carbonyl, (Cq.4e-

15 alkyboxycarbonyl, arylcarbonyl or aryl-{C4.s-alkyl}-carbonyl, which may be substituted
as specified.



if desired a compound of general formula | thus obtained resolved into its starer:isomers enrlinr if
desired a compound of general formula | thus obtained is converted into the salts thereof, particularly
for pharmaceutical use into the physiologically acceptable salts thereof. The intermediate products
listed, particularly those of formula 1V, founula Il and formula Ill, are also a subject of this disclosure.

The disclosure also relates, in a thirteenth aspect, to a compound of general formula IV 12e wherein
Hal denotes chlorine, bromine or iodine and R1 and R3 are defined as. m@Nehipdubkd and RS are
defined as abe\asihedissosiresalib relstesnh AR5t aspe s

aspect, to a compound selected from the
group consistinxgr; oé4-g{§)ﬁno-1-iodo-2-(4-sthoxy-benzyI)-benzenel
4-bromo-1-EftS %}- -rfﬁ-lordo-benzyl)-benzenel 4-(5-bromo-2-chloro-benzyi)-phenol;
1-chIoto-4-(11-D-gIucopyranos-1-y0-2-(4-hy_droxyb%yi)-benzene, ‘
1-chloro-1-(a-D-glucopyranos-111)-244-(triffdoromethylsulphonyloxy)- benzy]l-benzene. The

ampoeund of general fquIﬁt I R1 R2R4 wherein
$ R3 _

 wherain

' dénotes H:, C2-alkyl, (C¢,1a-a%kyl}carbcxny%, {Catsm  carbony
" aikvl)okycarbonyl, arylcarbonyl and EW!-(C-}_;*EI.IK}.I }-C ° ft,ted
| wh;arein the alkyl or aryl groups may ba mono- or polysubstitu
by halogen!

8o Bk | | |

F;ac: zad‘ independently qf one anotlﬁer have one of th;e T:uan::;: given for
the groups R%, R, R™®, R", denofe a benzyi 8 D S
RPRPREG] group of a ketal of acetal group, while lnrea;{ c= |
adjacent groups R*, R™, ree R may farjm. a oye i_ct ;h or
+cetal group of & 1.2-i(Caz-alkoxy)-! ,2-—dt(C«,,5:-§Ekyf};msy
bridge, while the aboya-men‘dcned ethylane bri ge.atad ;arbm
o e O e Zn’::tz::dh:?::::::ing and akyl,

rapose ring, @ sUbS :

Z:iﬂ:nziffc‘:?i::zyi :groups may be mono- oF ,poiysubitzuted by
halogen of Cy.p-atkoxy and benzy'l_groupsv r.ﬂaydalso
substituted by @ di{C1a-atkyhyamino group; an

e ' _alicyt, ary! or aryh-Cas-
Rt R RS independently of one another denote C14 bkymanm "
o alkyl, wherein the ary! or alkyl groups may &
polysubsﬁtuted by halogen,



12f denotes H, c14-alkyl, (C1-18-alkyl)carbonyll (Ci-ie- alkyl)oxycarbonyt, arylcarbonyl and
aryl-(C14-alkyl)-carbOnyt, . wherein the allryl or aryl groups may be mono- or polysubstituted by
halogen; Raa, R", RB", IR"independently of one 4ABther have one of the meanings given for the
groups R6 , R721 R." We or denote a benzyl group or a RaRBR'Si group or a ketal or acetal group,
while in each case two adjacent groups R", Rsb, R", Rform a cyclic ketal or acetal group or a
1,2-di(C1.3-alko)Cy)-1,2-di(C1.3-alkyl)- ethylene brldge while the above-mentioned ethylene bridge
forms, together with two oxygen atoms and the two associated carbon atoms of the pyranose ring, a
substituted dioxane ring, and alkyl, aryl and/or hen tituted by
halogen or @hi@ll@h’ﬂ%@%&‘ﬁﬁﬁﬁoﬁ@ glgbtég #@ﬁ&“ﬁtﬁs 3&! O?(%@Z%n%o group; and
Ra, RB, R" jndaneptentlycofrays dngtaerdehdteterabieyenyhd W&Fﬂ C--3- alkyl, while the alkyl or
aryl groups may be mono- or polysubstltuted by halogen; while by the aryl groups mentioned in the
definition of the above groups ar phen f hepygroups; and R1
to RB and RB®R7Za l? ﬁ%aﬁﬁ 2 eFSef'l d a% a g@é”@%ﬁ%ﬁ%ﬂ%’? é?ség ?glﬁftgg{s@ ina sfgteenth aspect,
toa pharmaceutical composition which comprises a compound as defined above-or a physiologically

acceptable sgli. ﬁcgr{:la gHQﬁ&éfgn%Wﬁﬁ:@Qembidpﬁnaallyﬁ@ééﬂﬁ@W ak&ERore inert

carriers and/or iitients, clos e , ByAdhErmaceutical
composition ER 83 gﬁfn%ﬁoun jP ?{ P!flﬁ%%é{‘/éﬁ ?iﬁaé r’?}h iQl glcal y acceptable salt

thereof and a# Iba@ﬁﬁﬁb%ﬁﬂﬁ’ﬂ%@%ﬁﬂ%@@@%‘&@& ﬁ”gﬁ%ﬂ% grodp conS|st|ng of inhibitors of protein

tyrosinephosphatase 1, substances that affect deregulated glucose production in the liver, such as e.g.
inhibitors of glucosg;B-ph®sphagse, or fructose-1,6-bisphosphatase, glycogen phosphorylase,

~glucagon receptor ' )/V}
| R v
Ha‘l . _ . =1 .

" wherain Ha! denotes Cl, Brand I and R' 1o RS are as hereinbefore definad,
~ and opticnally su'bs;equent transmetaliation, is added to a gluconolactons of
genaral formulz Wl

Vi

wherein R®, R¥ R®, R are as hereinbefore defined,

and

then the adduct obtained is reacted with water or an alcohol R-OH, where R’
denctes optionally substituted Crs-alkyl, in the presence of an acid and
optionally the product obtained in the reaction with water wherein R' denotzs
H is converted in a subsequent reaction with an acylating agent info the
product of formula il wherein R' denotes {(Ci. w-alkyi)carbonyf (RTS

aikyt)oxycarbonyi arylcarbonyl or aryi-{Cy s-aliyl)-carbonyl, which may he



antagonists and inhibitors of phosphoenol pyruvate carboxykinase, glycogen synthase kinase or
pyruvate dehydrokinase, lipid lowering agents such as for example HMG-CoA-reductase inhibitors,
fibrates, nicotinic acid and the derivatives thereofi PRAR-alpha aoonists, PPAR-delta agonists, ACAT
inhibitors or cholesterol absorption inhibitors such as, for example, ezetimibe, bile acid-binding
substances such as, for example, cholestyramine, inhibitors-of ileac bile acid transport, HDL-raising
compounds such as CETP inhibitors or ABC1 regulators or-active substances for treating obesity,
such as sibutramine or tetrahydrolipostatin, dex-fenfluramine, axokine, antagonists of the
cannabinoidl re EB{QE:! %Cépgemtor antagonists, MC4 receptor agonists, NPY5 or NPY2
antagonists%‘} -agonists such as 8B-418790 or AD-9577 and agonists of the 5SHT2c receptor,
optionally together with one or more inert carriers and/or diluents. The disclosure also relates, in an
eighteenth aspect, to a pharmaceutical composition which comprises a compound as defined above or
a physiologically acceptable salt thereof and at least one active substance selected from the group
consisting of drugs for influencing high blood pressure, chronic heart failure or atherosclerosis such as
A-li antagonists or ACE in b'tl%rﬁteECE |qwgﬁgr§sﬁgwq50§ @b&@ﬁﬁf@@%ﬁtﬁ@ﬁﬁ@ﬂ?‘@é‘ﬁﬁ Ity
acting antihyper@sRREE Astalonists of the alphaz- adrepargiq 9l inhjbitots, ehaeulisked
endopeptldagaxet’ar@cmhdoyt& dbﬁh@é@é?é@é’ﬁ}&ﬁﬁ@fﬁiﬁbl rs‘or com%l 1%%ons thereof, optionally together
with one or motﬁjetlnert C {{{%{5&@9&9}1 cildemi$ll The disclosure also relates, in a nineteenth aspect, to a
pharmaceutlgla composition which comprises a compound as defined above or a physiologically
acceptable salt thereof and at least one active substange selected from the group consisting of uric
aC|d synthesis |nh|b|tors and uric. osurlcse,ﬁoanally tdgether with one or more inert carrlers and/or

: comprlses a compound as defined abo £\0 \.1 phySI 2y agoeptable salﬂ_!ﬁhereof and at least one
~ active substance selected from t@e groyp : \WSAreceptor antagonists, Na-channel
Mockers topwamat;;@ﬁg ein-kifrase g |nh| tion end product inhibitors and aldose

| to’ @Eﬁarmaceutlcal composition as defined - above characterized
in that the compound as defined A @ye or a physiologically acceptable salt thereof, and the additional
active substance to be combinedtherewith are both present together in one formulation or separately
in two identical or different formulations. 13 Detailed Description of the invention Unless otherwise
stated, the groups, residues and substituents, particularly R1 to R5, A, B, L1, L2, RN, R6, R7a, feb,
R7c,R8a, n8b“ﬁ@§‘rhed are defined as above and

oia Q&b .

YA

REs R8  independently-of one another have one of .
| R, R, R, but at least one of the groups R

the meanings ghven for

the groups RS
RE, R%, R¥ does ot denote hydrogen, o genotes a benzyl group

R*RPRES] group or @ ketal or acetal group, while in sach case
fwo adjacent groups R™, RE RE R may form a cystic ketal of
acetal group or 8 1 2-di{Cq.s-alkoxy)-1,2- di{Cr- alkyl-sthylene
bridge, while the above-mentioned ethylene bridge forms & )
substituted dioxane ring together with two OXygen atoms and ihe
arbon atoms of the pyranose ring, and alkyl, aryl
or polysubstituied by halogen
o be substl’tutmd by a di-

ora

associated two ©
and/or banzyl groups may be mono-
or Cy.z-alkoxy and benzyl groups may als
{Cq.z-alkylaminc group; and



hereinafter. 5 If residues, substituents or groups occur several times in a compound, they may have
the same or different meanings.  According to fhidnvention preferred glucopyranosyl-substituted
benzene derivatives 10 are'those of general formulal wherein 15 R1is selected from the definitions |
of the group A and if R3 is selected from the definitions of the group B, R1 may additionally also be
selected from the meanings hydrogen, fluorine, chlorine, bromine, iodine, C2.4-alkeny1-01.4-alkyl,

- C24-alkynyl-C14-alkyl, C3..7-cycloalky1-014- 20alkyl, C5.7-cycloalkenyl-C14-alkyl, a methyl group

- substituted by 1 to 3 fluorine atoms, an ethyl group substituted prél to l?ﬁ%:orin? qt%rixgﬁkggrer alkoxy, a
methoxy group srz&)sgﬁmgg%l@ﬁﬁd@rﬂgﬂobmé AOPRSARHRS Yroip & itﬁlg\édaby_ to 5 fluorine
“atoms, a C1.4-alkyl grouﬁg&g stitute ¢Hy=aby droxyb e BduBamiiey g G0RTa24-alkoxy group

~ substituted by a hydroxy or
_the above-mentioned cyIGER

Cl.3:a fal1a] Qn§3-6-cycloalkyl-Cl.,SfaIkoxy or hydraxy, while in
?Fjgﬂ‘gt% éken%l rings one or two methylene groups may be replaced

independently of one another by 0 or 14 CO, and ‘

-~ while by the aryl groups mani‘imned in

the definition of the above groups are,

- meant phanyt of na;ihthy% groups, prafarmably pheny! gr;upa;

i R R b ings given as defined above,
and R' o R®, RS, R™% R™, R have the maamrlrg g ‘

| is hydrc:fysed‘ and

" if desired a compound of
. )
hydrogen atom is converted by acyialion

- . ) \ B .
gensral formula | thus obtained wherein R denctesa
' into & corresponding acyl sompound _

of general formula |, and/or

i necessary any proteciive group us

ed in the reaciions described above is

cieaved and/or

# desired a compound of ganar

stzreaigomars and/or

b ey

if desired a compound of genera;l férmuia | thu
salts fhersof, particularly for pharma

&! formuia 't thus obtained is lresa-ivad into s

s obtained is cdnver’ced ingo the

ceutical use info the‘physioiogicaiiyf

acceptable salfs thereof.

The intermediate products listed, particularly those -of formu.

la IV, formula 1l and formula Hi, are

“ 4lso a subject of this disclosure.

The disclo

Hai

' e ula V-
qure also relates, in 2 thirteenth aspect, o 3 compound of geperal form _

R1 K2 R4

+ S NV

=
o



R2denotes hydrogen, fluorine, chlorine; bromine, hydroxy, C14-alkyl, C1-4" alkoxy, cyano or
nitro, while the alkyl or alkoxy group may be mono- or 5polysubstituted by fluorine, and R3is selected
from the definitions of the group B and if R} is selected from the definitions of the group A, R3
may additionally also 10be selected from the meanings hydrogen, fluorine, chlorine, bromine, iodine,
C1.6-alkyl,C24-a - é (ég -cycloalkyl. cloaléen |.C5_7-cycloalkenyl-C14-alkyl, C3-6-
cycloalkylidenem@%%ﬁ%égggy tf eg?ﬁg%@%‘ g?@-ﬁ%&%'&ﬁ iﬂ%ﬁn -alkoxy, aryl, aryl-C1.3-alkyl,
heteroaryl, heterdﬁm@@%&&a&kf}hﬁ@d@hwa@dill.3-a|ky|-oxy, a 15methyl or methoxy group substituted
by 1 to 3 fluorine Z_4-alkyl or C24-alkoxy group substituted by 1 to 5 fluorine atoms, a
C1l4-alkyl group ggg?&t@ g{/cg%lilnaxﬁgs g%’)%"& a Cl.4-alkyl group substituted by a hydroxy or
C1.3-alkyloxy group, cyano, carboxy, 01.3-alkoxycarbonyl, aminocarbonyl, (C1- 3-alkylamino)carbonyl,
di-(C1_3-alkyl)aminecaneyle plasotitires] -idcarborybn20pipecidin- k-ydoabony| sclected from the group
morpholin-4-y|carlgc())ng)(s!tigip0 razin-1-yl-carbonyl, 4-(C1- 3-alkyl)-piperazin-1-ylcarbonyl,
(Cl.4-a|ky|)carbonyf};im|n%, 1.4-alkylsulphonylamino, C14-alkylsulphanyl, C4.4-alkylsulphinyl,
C1.4-alkylsulphongtbasyised ghomAdisthcayybe@Tg dtignzatghonylamino or arylsuiphonyl, 25R4, R5
independently of one another denote hydrogen, fluorine, chlorine, bromine, iodine, cyano, nitro,
C1.3-alkyl, C1.3-afkbsymmétaiicte Rréfniodp seitite@ 8@ Bio 3 fluorine atoms, Adenotes
C2.6-alkyn-1-yl, C2.6-alken-1-yl, C3.7-cycloalkyl, C5.7-cycloalkenyl, 30aryl, heteroaryl,
Cl4-a|ky|carbonylf5fe{§7W§|rBBT%7 *H%‘i%“r%%{?%i' Eaminocarbonyl, C1l.4-alkylaminocarbonyl,

di-(C1_3-alkypamipocarbony, rrolidin-1-ylcarbonw, piperidin-1- sl rpholin-4-ylcarbonyl,
piperazin-1-ylcarbgfﬁﬁ%@(&&‘-@l@ﬁﬁg&gzﬁ'\s‘-'lq-z)}ll@%aﬂrﬁ%ﬁﬁ g#fﬂér#ﬁ%&a%%%éﬂ 8,
heteroarylaminocaf ?&'ﬂé{#@ﬂ([ﬁﬁ%@%ﬁ%@ﬂ%lﬁ AB-2.Je-(trifluoromethyisulphonyioxy)-

benzyi-benzens,

The disclosure also relates, in a fifteenth aspect, to a compound of general formula Il

~RT R2 R4

whearain



alkoxycarbonyl, heteroary1-01.3-alkoxycarbonyl, amino, C14-alkylamino, di(C1.3-alkyl)amino,

- pyrrolidin-1-yl, pyrrolidin-2-on-1-yl, piperidin-1-yl, piperidin2-on-1-yl, morpholin-4-yl,
morpholin-3-on-4-yl, piperazin-1-yl, 4-(C1.3-alki¥-fpiperazin-1-yl, C14-alkylcarbonylamino,
arylcarbonylamino, 5heteroarylcarbonylamino, C3.7-cycloalkyloxy, C3.2-cycloalkenyloxy, aryloxy,
heteroaryloxy, C14-alkylsulphinyl, C1_4-alkylsulphonyl, C3.7- cycloalkylsulphanyl,
C3.2-cycloalkylsulphinyl, C3.2-cycloalkylsulphonyl, C3.2- cycloalkenylsulphanyl,
C3.2-cycloalkenylsulphinyl, C34-cycloalkenylsulphonyl, arylsulphanyl, arylsulphinyl, arylsulphonyl,

heteroarylsulg:]anyl 10heteroarﬂ# hlnm Egroaréa n Vagq&tnltro while the
above-mentitnhed alky e Wgro ps may be onp OFBI oS 3”2 tggrgwu{orlne or chlorine,
ay

and 15while the above #iafiRmRERRTI ARECRREEHY g%‘ups ond orog stituted by
identical or different grayRadginemie aliyire A \GrPRSHOHRY S ST Ry A RPRY ﬁﬁ?é“‘%w ings may be

mono- or disubstituted | = Ily of one another by substituents selected from 20fluorine and
01.3-alkyl, and in the alidve-méntioned cycloalkyl and cycloalkenyl rings one or two methylene groups
may be replaced’ mdependently of one another by 0, S, CO, SO, SO2 or NR", 25 denotes

tri-(C1.4- aIkyB’éﬂy 1_6-alkyl, C2.6-alkyn-1-yl, C2.6-alken-1-yl, amino, C1.3- aI gfamlno for
di-(C1.3-alkybamige; pyrgﬁa@wbmwr@ﬂ|dmmneyuhpmmmaﬁ§mepiﬁ@ﬁam 8hENITC
morpholin-4-yl, morpho@ gQ B -glgm q’ﬁszl W, 4- (¢ W ratky fiphpmepligrbyd afycarbonylamino,

30heteroarylcarbonylam|no nltro C34- cyclo X Wi @gdgn%@omlgllsulphanyl
C3.2- cycloalkylsulphlnyIR% RS BarEISh gx?(/ﬂ&l gc%gaq gé% ﬁ;i@bl{;%%

C3.2-cycloalkenylsulphiayzG8s#- gmmu& ﬁ%nyRarmJﬁgﬁW GHSA T%%t%?r acetal
heteroarylsulphanyl or 'ﬁ#ﬁ@%aaf’%"iobm Drl:?m&@ﬁ)h? abm‘?&r@aﬁhﬂmmmw‘ﬁﬁﬁﬁﬁtkenyl groups
ed

may be mono- or polys fluorine ot chlari t Healkynyl and alkenyl
groups may be mono- oW@i@%BEﬁté{%ﬁ"ﬁy é%{?caefg r}i?ﬁ{m e, Q‘f@r!ﬂ@”%&-ﬂ

erent tioned
cycloalkyl and cycloalketwbrimgegamy 065 GRe- HE FARTRR %%ﬁ)epen%ergt}%oggemiﬁother by
substituents selected fro&rf%g@m@ Qladetiuteantioxans ring, and alkyl, aryl and/or

banzyl groups may be mono- or po!ysubsmuted by halogen or C1.
salkoxy and benzyl groups may also be substituted by a m—(&
alkyhiamino group; and o

R, R" R® independently of one another denote Cunaikyi aryl or aryl-Ca-

alkyl, while the alkyl or aryl groups may be mono- or
polysubsﬂtutad by halogen;

while by the ary! groups mentuoned in *he definition of the above groups are
meant phenyl or naphthyl group& prererabty pheny! groups;

snd R' to R® and R®, R, RT*’, R are defined as  above.

The disclosure aiso relates, in a sixteenth aspect, to 2 pharmaceutical composition which
comprises a compound as defined above or & physiologically acceptable salt thereof and at least

one antidiabetic agent, optionally together with one or more inert carriers and/or diluents.



10 in the above-mentioned cycloalkyl and cycloalkenyl rings one or two methylene groups may be
replaced independently of one another by 0, S, CO, SO, SO2 or NRN, ISRNdenotes H or ClA-alkyl,
L1lindependently of one another are selected frok%&mong cyano, nitro, aryl, heteroaryl,
Cl4-alkylcarbonyl, arylcarbonyl, heteroarylcarbonyl, aminocarbonyl, C14-alkylaminocarbonyl,
di-(C1_3-alkyl)aminocarbonyl, 20pyrrolidin-1-ylcarbonyl, piperidin-l-ylcarbonyl, morpholin-4-ylcarbonyl,
arylaminocarbon{tSHEtED afRafritice afob g EPAZHIK BRTE rﬁ%@ﬁh%ﬁéﬁf%gawgffég% %r‘ﬁ/%if’%
heteroaryl-C todptkexycadyk &ldsatied|abaneansqlyydvéteiogty loxypi@icd-di kydswipirahyl,

arylsulphanyl,.h ; e e b e ouray|
o14-a|ky|su|é§é%?’rg%gérjﬁﬁ%%?gb%@ setiel SUpbiY bhelRgey <

selected ot AIRRRAG SHIBTRES T ISR F BT Caua oy,
difluoromethprydtriftisramegtdie armiclyasos ghdEotRe ;sRYD RO SAdEPERGERIYESTDNBTanother have
Zr;TES‘PASﬁyT%{ﬁ%*%%ﬁfE?S%;%éﬁ%%ﬂ el ot o e initon of
the above grBlF9REFHRE dﬂ)é IT%CSF r??ﬁ?tﬁ%?gro%ps, é\%lté%r rﬁ"aygbe_ mono- or ’d?siglggﬁuted
independently afinesadatss by jyemtisal dediiterdtingssupiplcicaverisy agents such as for
. example HMG-CoA-reductase inhibitors, fibrates, nicotinic acid and the

derivatives thereof, PPAR-alpha agonists, PPAR-della agonists, ACAT

inhibitors or cholesterol absorption inhibitors such as, for example, ezefimibe,

bile acid-binding substances such as, for example, cholestyramine, inhibitors

of lleac bile acid transport; HDL-raising compounds such as CETP inhibitors

dr ABC1 regulators or active substances for freating obesity, such a8

sibutramine or ietrahydroi}postatin, dexfenfluraming, axoking, antagonists of

the cannabinoidd receptor, MCH-1 receptor antagonists, MC4 receptor

agonists, NPY5 or NPY2 antagonists or f3-agonists such as 88418730 or

AD-9677 and agonists of the SHT2c receptor, optionally together with one or

more inart carriers andfor diluenis.

The disclosure also relates, in an eighteenth aspect, to a pharmaceutical composition which
* comprises a compound as defined above or a physiologically acceptabie salt thereof and
at least one active substance selected from the group consisiing of drugs for
. inﬂuéncing high blood pressure, chronic heart failure or atherosclerosis such
as A-ll antagonists or ACE inhibitors, ECE inhibitars, diuretics, B-biockers,
Ca-antagonists, centrally acting antihypertensives, antagonists of the alpha-
2-adrenergic receptor, inhibiters of neutral sndopeptidase, thrombocyle



by the heteroaryl groups mentioned in the definition of the above groups are meant a pyrrolyl, furanyl,
thienyl, pyridyl, indolyl, benzofuranyl, benzothiophenyl, quinolinyl or isoquinolinyl group, 10 or is meant
a pyrrolyl, furanyl, thienyl or pyridyl group, wherein 6%‘ or two methyne groups are replaced by '
nitrogen atoms, or is meant an indolyl, benzofuranyl, benzothiophenyl, quinolinyl or isoquinolinyl
group, wherein one to three methyne groups are replaced by nitrogen atoms, 15 while the
above-mentioned heteroaryl groups may be mono- or disubstituted independently of one another by
identical or different groups L2; ©  while, unless otherwise stated, the above-mentioned alkyl groups
.may be straight-20 chain or branched, the tautomers, the stereoisomers thereof, the mixtures thereof
and the saltsfigggggf ﬁgnﬁﬁmﬁrw@f@ﬂ@drﬂmmﬁmﬁm&wﬁM@'@@Hﬁéf@@@%s‘ffﬂ ME%Pihe
compounds "HCCOT%I to the | \@)gpgﬂggr{qggiven hereinafter. The group R3 is preferably in the
meta or pars %ﬁié’ﬁet%gﬁ%q ﬁl%bridge,_so that compounds according to the following formulae 1.1
and 1.2, particularly formula 1.2, are preferred: 18 5 The term aryl appearing in the groups L1, R1,
R3, Aand B ? {ge(ri%g%sq%nglt&sI@ﬁ%@yhﬂm&ﬁ&mﬂ”tht@spml toceuphrTg R YrobipRoE 1ORF%3 A and
B preferably denotes pyridinyl, pyri i%iné%, g&giﬁdgzﬁ{n I s[?é(l@g&!ﬁﬁ}' gg%igame inidazebyiapyrazolyl,
triazolyl, tetrazmwmﬁ%l%‘l%%’%%ﬁrg% W“tRiaZoIy1 of thiadiazolyl. 10 The groqu A preferably denotes
CZ-G-alkyn-l-‘%{, (2. B:lkansioy s08sTacyelalleiah oy bo kMY CTIH] 9|6’£B%‘ﬁﬁf"
aminocarbonyl, Ci"“‘?%%%%@@% (G L3 vakyhanyinegathenylithyoretidinmayieainsshy|,
plperldln-l-ylc%’m, Cf'ln- - ylcarbonyl, piperazin-l-ylcarbonyl, |
4-(Cad-alkyppiptiarmanyiba BBIRIC 1- )

The disclosure also relates, in a twenty aspect, 1o a pharmaceutical composition which comprises

a compound as defined above or 2 physiologically acceptable salt thereof apd o
~t lazst one active substance selected from the group consisting of GABA-

- receptor antagonisis, Na-channel blockers, topiramat, protein-kinase o
N | - - r . ‘
inhibitors, advancad glycation end product inhibitors and aldose redugasa
inhibitors, optionally together with one of more inert carriers and/or diluents.
first aspect, 1o a pharmaceutical composition as defined -

The disclosure also relates, in a twenty-

¢ characterized in that the compound as defined above, or a

rw . . 0
physiologicalty acceptabie salt thersof, and the additional active substance

te combined therewith are both present together in one form
ly in two identical o different formulations.

abov
uiation or

separais



15alkoxycarbonyl, amino, C14-alkylamino, di-(C1.3-alkyhamino, pyrrolidin-1-yl, pyrrolidin- 2-on-1-yl,
piperidin-1-yl, piperidin-2-on-1-yl, morpholin-4-yl, morpholin-3-on-4-yl, piperazin-1-yl,
4-(C1_3-alkyl)piperazin-1-yl, C1.4-alkylcarbonylamino, C3-7- cycloalkyloxy, C5.7-cycloalkenyloxy,
C1_4-alkylsulphinyl, C1_4-alkylsulphonyl, C3.7- cycloalkylsulphanyl, C34-cycloalkylsulphinyl,
03.7-cycloalkylsulphonyl, C54-cyclo- 20alkenylsulp1§anyl, C5.7-cycloalkenylsulphinyl,
C5_7-cycloalkenylsulphonyl, cyano and nitro, 19 while the above-mentioned alkynyl and alkenyl
groups may be mono- or polysubstituted by fluorine or chlorine, preferably fluorine, and  the
above-mentiiesefiamkPepcaniianehihaieaidifihy be mono- or disubstituted by Sidentical or different
groups L1, angidbe ahavesaention etk eyoloallpsand cyatosuketivkritsg satimylady ROMORYr disubstituted
independentlx cg qne@an herdysubstityentsselgsted figm uogoe and GlLi-alkyk and 10 in the
above-mentioned cy’clfoé kyl and cycloalkenyl rings one or two methylene groups may be replaced
independentl{ye5¢iBAESaRNother by 0, S, CO, SO, SO2 or NR", preferably 0 or CO, most particularly
preferably by 0. 15Particularly preferably, the group A denotes C2.6-alkyn-1-yl,C3-7- cycloalkyl,

C5.7-cycloal T QrelaalkenvlenyGl-4-akyiswahing. -alkylsulphonyl,
C3_7-cyc|oaﬁ@%&ﬁﬁ%’n@%@%ﬁ%&@ﬁuIphinyl, C:%?-cyaleoalkyisﬁ)éhonyl,ﬂé{yL weif

C5..7-cycloalRaYR 186 IBAARYT TSRS tphinyl, C5-7- cycloalkenylsulphonyl, cyano and nitro, 20
while the above-mentioned alkynyl and alkenyl groups may be mono- or polysubstituted by fluorine or

chlorine, prefgrably.fuiaring ANthion hie RN TIBRYGRES, Aloswtand mikesy aeavem@gy be mono- or

disubstituted by 25idéntical or different groups L1, and the above-mentioned cycloalkyl and
cycloalk#hyl ARyEeRECRPASEHIORHRubstituted independently of one another by substituents
. selected from fluorine and 01.3-alkyl, and 30

R1 R? R4

wherein
15 R’ is selected from the definitions of the group A and

if R? is selected from the definitions of the group B, R' may additionally also
be selected from the meanings hydrogen, fluorine, chiorine, bromine, iodine,
C14-atkyl, Cz4-alkenyl-Cqq-alkyl, 02.4-aikynyt~C1,4—alky!, Cs.rcycloalkyl-C44-
20 alkyl, Cs.r-cycloalkenyl-Ci4-alkyl, a methyl groub. substituted by 1 10 3
fiuorine atoms, an ethyl group substituted by 1 to 5 fluorine atoms, C4-
alkoxy, a methoxy group substituted by 1 to 3 fluorine atoms, an ethoxy
group substituted by 1 to 5 fluorine atoms, a C44-alkyl group substituted by a
hydroxy or Ci.3-alkoxy group, a Cz4-alkoxy group substituted by a hydroxy or
25 Cs.3-alkoxy group, Css-cycloalkyl-Cq.3-alkoxy or hydroxy,

while in the above-mentioned cycloalkyl and cycloalkenyt rings one or two

methylene groups may be replaced independently of one another by O or



in the above-mentioned C5..8-cycloalkyl rings a methylene group may be replaced by 0. 20 Most
particularly preferably, the group A denotes C24-alkyn-I-yl, 02.6-alken-l-yl, Carpcycloalkyl,
C42-cycloalkyloxy, cyano, while in C5_6-cycloalkyl groups a methylene unit may be replaced by 0.
5Examples of the most particularly preferred definitions of the group A are ethynyl, prop-1-yn-I-yl, but-1
-yn-1-yl, cyano, cyclopropyloxy, cyclobutyloxy, cyclaﬁentyloxy, cyclohexyloxy. The group B preferably
denotes tri-(C14-alkyl)silyl-C1.6-alkyl, C2.6-alkyn-l-yl, C2_6- toalken-1-yl, amino, C14-alkylamino,
di-(C14-alkyl)amino, pyrrolidin-1-yl, pyrrolidin-2- on-1-yl, piperidin-1-yl, piperidin-2-on-1-yl,
morpholin-4-yl, morpﬁ@l&ﬁ'@-on#-yl, piperazin-1-yl, 4-(C14-alkyl)piperazin-I-yl, nitro,
04.2-cycloalkyloxy, C5:7- cycloalkenyloxy, C3_2-cycloalkylsulphanyl, 042-cycloalkylsulphinyl, C3_7-

cycloalkylsulpgonyl, GSAselaahery BHBIAT el SYSIRIRARMPN L ETT, .

15cycloalkenylsulphonyl, bove-mentioned alkynyl and alkenyl groups may be mono- or
polysubstituted by flRSm- G¥eRfoPiHET Brafiiaing alferteliy F8YREGH SN tned alkynyl and
alkenyl greups may heigsobsitaredisybstitinkechiny identical or different groups Li; the above-mentioned
cycloalkyl and cycloalkenyl rings may be mono- or disubstituted independently of one another by
substituents selected from fluorine and 014-alkyl, 25 and in the above-mentioned cycloalkyl and

cycloalkenyl rigs oné $R'erEhiRmyiEhecyriass AEPE¥RRRRY independently of one another by O,
S, CO, SO, SO2 or NIRN, preferably 0, CO, S, SO2 or WRII, most particularly preferably by 0 or CO.

30 Particularly preferably;the, araup:R denotrmixd of BkyRIvk G& fraedainoRafyalicen-L-yl, nitro,
Cdrcycloalkyloxy, 05..2-cycloalkenyloxy, C3-7- cycloalkylsul hany#zg42-c cloa}!lk I%gf{)]ginyl,
04.2-cyc|61a|ky|su|ph6>ﬁﬁ?@§&9é&?&b&%@?ﬁﬂ&lﬂ%ﬁ%@ﬁ%‘ﬁ&fé’?&a @T&u%ﬁﬁmyﬁx ’
-C54-cycloalkenylsulpbanglkyl, Co-s-alkenyl-Ci.4-alkyl, Coa-alkynyl-Cq4-alkyl, Ca7-cycloalkyl, Cs.7-

' cycloalkenyl, Car-cycloalkyl-Cq.s-alkyl, Cs.r-cycloatkenyl-Cq.4-alkyl, Cse-
cycloalkylidenemethyl, hydroxy, Cie-alkoxy, Cae-cycloalkyl-C..3-alkoxy, aryl,
aryl-C+.3-alkyl, heteroaryl, heteroaryl-Cy.z-alkyl, aryloxy, aryl-Cys-alkyl-oxy, a

15 methyl or methoxy group substituted by 1 to 3 fluorine atoms, a Cz.s-alkyl or
C,.4-alkoxy group substifuted by 1 to 5 fluorine atoms, a Css-alkyt group
substituted by a cyano group, a Ci4-alkyl group substituted by a hydroxy or
Ci.3-alkyloxy group, cyano, carboxy, Cq.s-alkoxycarbonyl, aminocarbonyl, (Cs.
s-alkylamino)carbonyl, di-(Cs.s-alkyl)aminocarbonyl, pyrrolidin-1-yicarbonyl,

20 piperidin-1-ylcarbonyl, morpholin-4-ylcarbonyl, piperazin-1-yl-carbonyl, 4-(Cx.
s-alkyl)-piperazin-1-ylcarbonyl, (Cs-alkyl)carbonylamino, Cy.4-alkyi-
sulphonylamino, Cs4-alkylsulphanyl, C1.4-alkylsulphinyl, Cs.4-alkylsulphonyl,
arylsulphonylamine, aryl-C+.g-alkylsulphonylamino or arylsuiphonyl,

25 R* RS independently of one another denote hydrogen, fiuorine, chiorine, bromine,
iodine, cyano, nitro, Cy.3-alkyl, C1.3-alkoxy, methyl or methoxy substituted by

1 to 3 fluorine atoms,

A denotes Cae-atkyn-1-yl, Cag-alken-1-yl, Css-cycloalkyl, Cs-cycloalkenyi,
30 aryl, heteroaryl, Cs4-alkylcarbonyl, aryicarbonyl, heteroaryicarbonyl,
aminocarbonyl, Ci4-alkylaminocarbonyl, di-(C1a-alkylJaminocarbonyl,
pyrrolidin-1-ylcarbonyl, piperidin-1-ylcarbonyl, morpholin-4-ylcarbonyl,
piperazin-1-ylcarbonyl, 4-(Cq4-alkyl)piperazin-1-ylcarbonyl,

arylaminocarbonyl, heteroarylaminocarbonyl, Cy.s-alkoxycarbonyl, aryl-C.s-



21 while the above-mentioned alkynyl and alkenyl groups may be mono- or polysubstituted by fluorine
or chlorine, preferably fluorine, and 5 the above-mentioned alkynyl and alkenyl groups may be mono-
or disubstituted by identical or different groups L1; while the above-mentioned cycloalkyl and
cycloalkenyl rings may be mono- or disubstituted independently of one another by substituents
selected from fluorine and 1001.3-alkyl, and in the thove-mentioned cycloalkyl and cycloalkenyl rings
one or two methylene groups may be replaced independently of one another by 0, S, CO, SO, SO2 or
NR", preferably 0, CO, S, SO2or NR", most particularly preferably by 0 or CO. 15 Most particularly
preferably the groupalkererateany-teleroandfuialkoxyheoy. epiegignelyeainydinalkyloxy,
Csrcycloalkenyloxy, @€3s&tigyriealsy sutphinylyC byreyidiodakeanyiguipbanyih-wyi| @iteidibove-mentioned
alkynyl and alkenyl gj%up]:mrin% eré Jcm;%}%%é ?{E@BWQM%%WEQI,%J&’%HQ s m&@&ggl@t!_tuted 20 by

chlorine or the group T_f nd in't cloal %/)&%nd cycloalkeggl@groups one or two methylene groups
may be replaced indep@irdinttylof onafRARENEFBINe GG, particularly 0 or CO.
Exampleg of most padistanicpteieyradicefCitiaysiedikiexyoly-Byaleaketrimeihgigibdethyl, ethynyl,

1-propyn-1-yl, 1-butyn-1- ri-putyle = hyeroxyipr, 3,1' 2-methoxyprop-2-ylethynyl,
3-hydroxy-l-propynﬁ%%,ré%&rﬁ)g?ﬁ 6%%}%}6‘%” \ éru)h%py%%ﬁﬁ thtn%

oxy-1-propyn-I-yl, ethenyl, 1-propenyl, 1-butenyl, tert.-butylethenyl,
cydopropyloxy, cyclé’d&‘ﬂﬂﬁ%ﬁ%ﬁﬂeﬁ%ﬂﬂ?{%ﬁ@ﬂﬂ&ﬁ%ﬁ%@?ﬁ@ﬁﬁ%ﬂ&iﬁ”’
tetrahydrothiophenylgxisaideshizxitiearahyCl othvidphikeyyrsgpietyhiGidropfoalpiopsyiBBonyl,

tetrahydrothiopyranyé%%g,@hja- '%RIEHBH [’ogmggwwpmté%@gyg%%ﬁponyloxy, piperidinyloxy,
piperidinonyloxy, pyrr Iidlfn-s-y oxy, pyrroli inon-3-¥\lo>%, tetrahg{drofuranyl-suIphanyl,

cycloprofylsulphanyetsreRsRIUmsh &tFas YRR LRYASR IF 8P cyclohexylsulphanyl, while the

<NH group in a piperidinyl, 22 piperidinonyl, pyrrolidinyl or pyrrolidinonyl ring may be substituted by

RN, particularly C1.3;aHuhar-a66tvin MAsh QR HIGHAL M slieEFSFLRBE RIS seerbimedayisilylethyl,
ethynyl, 2-hydroxyprop-2- s ylethynyl, 2-methoxyprop-2-ylethynyl, 3-hydroxy-1-propyn-1-yl,
3-methoxy-|-propynﬁ?ﬁ%&éﬂ%ﬁ})’o@&ﬁrﬁﬁ% %%?@gclopentyloxy, cyclohexyloxy,
tetrahydrofuran-3- yloxy, tetrahydropyran-4-yloxy, piperidin-4-yloxy, N-methylpiperidin-4-yloxy and
Nacetylpiperidin-4-ygxy, Fxamnleshih SEsRIVG SRR ERAEBHAD AR hy Rdnbigethylsilylethyl,

cyclobutyloxy, cyclopentyloxy, cyclohexyloxy, tetrahydrofuran-3-
4 YioXy, ¢y %isugstitu){ed gy identiga?o¥d¥ aren groups%q. and

the above-mentioned cycloalkyl and cycloalkenyl rings may be mono- or
disubstituted independently of one another by substituents selected from

20 fluorine and C1.3-alkyl, and

in the above-mentioned cycloalkyl and cycioalkenyl rings one or two
methylene groups may be replaced independently of one another by O, S,
CO, SO, SO or NR",

25
B denotes tri-(C14-alkyl)silyl-C1.g-alkyl, Cos-alkyn-1-yl, Czg-alken-1-yl, amino,
C1.3-atkylamino, di-(C4.s-alkyl)amino, pyrrolidin-1-yl, pyrrolidin-2-on-1-yi,
piperidin-1-yl, piperidin-2-on-1-yl, morpholin-4-yi, morpholin-3-on-4-yl,
piperazin-1-yl, 4-(Cs-s-alkyl)piperazin-1-yl, arylcarbonylamino,
30 heteroarylcarbonylamino, nitro, Cs7-cycloalkyloxy, Cs.rcycloalkenyloxy, Ca.z-

cycloalkylsuiphanyl, Ca.7-cycloalkylsulphinyl, Car-cycloalkylsulphonyl, Cs.r-
oycloatkenytsulphany!, Cs.7-cycloalkenylsulphinyl, Csr-cycloalkenylsulphonyl,
arylsulphanyl, arylsulphinyl, heteroarylsulphanyl or heteroarylsulphinyl,



10 yloxy and tetrahydropyran-4-yloxy. If in the residues or groups A, B, R1 or R3 there are cycloalky!
or cycloalkenyl rings wherein two methylene groups are replaced by 0, S or NRN or are replaced by S,
NRN, CO, SO or SO2, these methylene groups are preferably not directly connected 15 to one
another. If however two methylene groups are repl;flged by 0 and CO or by NRN and CO, these may
be directly connected to one another, so as to form a -0-CD- or -NR"-CO group. Preferred meanings of
the group L1 are selected from among hydroxy, cyano, C3.5- 20cycloalkyl,aminocarbonyl,
C14-alkylaminocarbon){l, di-(C1-3- alkg!)am'n(?carl?onﬁi, rrqlidin-l- Icargom/éh iperidin-1-ylcarbonyl,
morpholiin-4- ylcarbdtile e AkeReaiRae A B TVER Y BPAPISTLUTBRAMA, €14-alkyisulphinyl,
and C14-alkylsulphgryys2bsPattid bafiyopreferretionineamittys of the group L1 are selected from among
hydroxy, C1..4-alkyloxy and C1.4-alkylsulphanyl. If L1 denotes hydroxy, the hydroxy group is not
directly linked to a C atom of a double or triple bo, q 30.Compounds according to a first embodiment
of this invention maﬁft?eaﬁa‘é%'ﬁbeéﬁ"’&?%SH‘(XFA’T%#Q&U S SHESITAY RSRaTSe €1 and 1.2, particularly
preferably formula 1disubbigngéd BR3dRBIsaldediéeigrdbaioyne blithe definitions of the group B given
hereinbefore and the other groups and substituents are defined as hereinbefore and hereinafter,
5including the tautomers, the stereoisgmers thereof, the mixtures thereof and the salts thereof.
According to this eﬁBS@iW@ﬁ?‘b%ﬁ'@ﬂ%gdc éoaar%ﬁgasngfc Hioré]rl(gﬂ Fﬁiggrgﬂy%?ora%rﬁg,'fﬁorine, chlorine,
bromine, iodine, CmdakiyioRre intlepepdentiy of Rorypncther by sahaivartnsalaesg from
C2,4-alkyny1-01.4-afiexpe medity] sRgtitsied by 1 to 3 fluorine

10

in the above-mentioned cycloalkyl and cycloalkenyl rings one or two
methylene groups may be replaced independently of one another by O, S,

CO, SO, SO, or NRN,
15 R" denotes H or Cy.4-alkyl,

L1 independently of one another are selected from among cyano, nitro, aryl,
heteroaryl, Ct.¢-alkylcarbonyl, arylcarbonyt, heteroarylcarbonyt,
aminocarbonyt, Cy.4-alkylaminocarbonyl, di-(C1s-alkyl)aminocarbonyi,

20 pyrrolidin-1-ylcarbonyl, piperidin-1-ylcarbonyl, morpholin-4-ylcarbonyl,
arylaminocarbonyl, heteroarylaminocarbonyl, Cq4-alkoxycarbonyl, aryl-Cq.a-
alkoxycarbonyl, heteroaryl-Cr.3-alkoxycarbonyl, Cs4-alkyloxy, aryloxy,
heteroaryloxy, 'C1.4~aikylsu!phanyi, arylsuiphanyl, heteroaryisulphanyl, C.4-
alkylsulphinyl, arylsulphinyl, heteroaryisulphinyl, Cs4-alkylsuiphonyi,

25 arylsulphonyl and heteroarylsulphonyl; and

L2 independently of one another are selected from among fluorine, chlorine,
bromine, iodine, Cys-alkyl, difluoromethyl, trifluoromethyl, C,.3-alkoxy,
diflucromethoxy, trifluoromethoxy and cyano; and

30

R®, R",

R™ R’¢ independently of one another have a meaning selected from among
hydrogen, (C1.1g-alkyl)carbonyl, (Cs.1g-alkyl)oxycarbonyl, arylcarbonyl and
aryl-(Cq.s-alkyl)-carbonyi,



atoms, ethyl substituted by 1 to 5 fluorine atoms, methoxy substituted by 1 to 3 fluorine atoms, ethoxy
substituted by 1 to 5 fluorine atoms, Cm-alkyl substituted by a hydroxy or C1.3-alkoxy group,
C2.4-alkoxy substituted by a hydroxy or C1.3-alkoxy group, C2_6-alkenyl,
C3_6-cycloalkyl,C34-cycloalkyloxy, C3-6- 15cycloalkyl-Ci.3-alkoxy, C5.7-cycloalkenyloxy, hydroxy,
amino, nitro or cyano, while in the C5.6-cycloalkyl gj oups a methylene group may be replaced by 0.
Particularly preferred meanings are hydrogen, fluorine, chlorine, bromine, cyano, methyl, ethyl,
isopropyl, difluoromethyl, trifluoromethyl, ethynyl, prop-1-yn-I-yl, but-1- 20yn-1-yl, hydroxy, methoxy,
ethoxy, difiuoromethoxy, cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy, particularly
methyl and chiptiney tHeampownds meatodiyitdtee siefoitidresh bedibmatarb thisdre/emetioh may be

described by general gl - RAAIGMHRISH By BAR o1 0L 8B aphiaualgrably formula 251.2
e

wherein is selected from the definitions of the group A given hereinbefore and the other groups and
substituents &8 dofHET B PRHGALEIELEY HHAR kP30 including the tautomers, the

stereoisomers thereof, the mixtures thereof and the salts thereof. 24 According to this second

embodiment efeliedMERnESAl dAMUPRASIR ibRGeliRsiaesilarRe oivamise, hydrox,
cyano, Cwalky ylethyl, C2.6-a|kenJ)ng, C2.6-1all%g¥l dlflu&'r,ometh [, trifl orqmethyl,
|

, trimethylsilyle .6-al
C3.7-cycloalmes. FusribAiien REOAIRFSK: ReRgahs hB?&/’:C{ RS tHR e Rtafiuorethoxy,

C3_7- cycloalkytmicyitetr glorgirofuranyloxy, tetrahydrofuranonyloxy, Ci_6-alkylsulphanyl,
cyclopropylidenemethyl, aryl or heteroaryl. According to this second embodiment particularly preferred
meanings of the group Rs are hydrogen, fluorine, chlorine, methyl, ethyl, isopropyl, tert.-butyl, ethynyl,

1- 10progynybrtinresysilybetiiyl, fditdug dnwriiydr pifiidgtorneshyhepdiopepy voyoieibung,

groups are replaced by nitrogen atoms,

or.is meant an indolyl, benzofuranyl, benzothiophenyl, quinolinyl or isoquinclinyl
group, wherein one to three methyne groups are replaced by nitrogen atoms,

15
while the above-mentioned heteroaryl groups may be mono- or disubstituted
independently of one another by identical or different groups L.2;

while, unless otherwise stated, the above-mentioned alkyl groups may be straight-

20  chain or branched,

the tautomers, the stereoisomers thereof, the mixtures thereof and the salts thereof.

Some preferred meanings of individual groups and substituents of the compounds

25  according to the invention will be given hereinafter.

The group RYis preferably in the meta or para position to the -CH; bridge, so that
- compounds according to the following formulae 1.1 and 1.2, particutarly formula 1.2,

are preferred:



cyclopentyl, methoxy, ethoxy, isopropoxy, cyclopentyloxy, difluoromethoxy, trifluoromethoxy,
pentafluorethoxy, tetrahydrofuran-3-yloxy, tetrahydrofuran-2-on-3- yloxy, methylsulphanyl,
ethylsulphanyl, isopropylsulphanyl, cyclopropylidenemethyl, phenyl, fluorophenyl, pyridinyl, pyrimidinyl,
pyridazinyl, pyrazinyl, imidazolyl, 15pyrazolyl, triazolyl, tetrazolyl, oxazolyl, oxadiazolyl, thiazolyl or
thiadiazolyl. According to this second embodiment tHbst particularly preferred meanings of the group
R3 are hydrogen, fluorine, chlorine, methyl, ethyl, isopropyl, tert.-butyl, ethynyl, 1-propynyl,
trimethylsilylethyl, difluoromethyl, trifluoromethyl, cyclopropyl, cyclobutyl, 20cyclopentyl, methoxy,
ethoxy, isopropoxy, cyclopentyloxy, difluoromethoxy, trifluoromethoxy, pentafluorethoxy,
tetrahydrofuran-3-yloxy, tetrahydrofuran -2-0ns3- yloxy, methylsulphanyl, ethylsulphanyl,

isopropylsulphanyl, cyclopropyll@ené?netrﬁﬂ Fxamples of such particularly preferred meanings are
methyl, ethyl, methoxy, ethoxy, &K% i1y

|, ethynyl, cyclopentyloxy, tetrahydrofuran-3-yloxy,
tetrahydrofuran-2- 250n- 3 onx

thylsilylethyl, dthoxy, cyclopentyloxy and
tetrahydrofuragég; s and substituents will now be given which are to be

regarded as preferred 3 1, formulae 1.1 and 1.2 and also 30 according to

chlorine, bromine, methy iQ;rsdroxy, methoxy, ethoxy, trifluoromethoxy, cyano, nitro and methyl
substituted by 1 to 3 fluorine atoms. 25 Particularly preferred meanings of the group R2 are hydrogen,
fluorine, hydroxy, methoxy, ethgty aRtl metfl, partlgularly hydrogen and methyl. 5 Preferred

meanings of the group R4 are hye , particularly hydrogen. Preferred meanings of the
group R5 are hydrogen and qu hydrogen. Thejgroup RN preferably denotes H,
methyl ethyl bly denotes accordlng to the invention hydrogen

aIkyI)oxycarbon)Qfagl‘ 63 Ic Fl‘;vonyl particularly preferably hydrogen, methylcarbonyl
methoxycarbonyl or etho o,grbonyl most particularly preferably 15 hydrogen or methoxycarbonyl. The
substituents RTh,R25 preterably represent independently of one another

5 The term aryl appearing in the groups L1, R, R®, A and B preferably denotes phenyl.

The term heteroaryl occutring in the groups L1, R?, R® A and B preferably denotes
pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl, triazinyl, imidazolyl, pyrazolyl, triazolyl,
tetrazolyl, oxazolyl, oxadiazolyt, thiazolyl or thiadiazolyl.

10 '
The group A preferably denotes Cog-atkyn-1-yi, Czs-alken-1-yl, Ca7-cycloalkyl, Cs.7-
cycloalkenyl, Cq4-alkylcarbonyl, aminocarbonyt, Cq4-alkylaminocarbonyl, di-(Cs.3-
alkyl)yaminocarbonyl, pyrrolidin-1-ylcarbonyl, piperidin-1-ylcarbonyl, morpholin-4-
yicarbonyl, piperazin-1-yicarbonyl, 4(C44-alkyl)piperazin-1-ylcarbonyl, C1.4-

15 alkoxycarbonyl, amino, Ci4-alkylamino, diHCy.z3-alkylyamino, pyrrolidin-1-yl, pyrrolidin-
2-on-1-yl, piperidin-1-yl, piperidin-2-on-1-yl, morphoiin-4-yl, morpholin-3-on-4-yl,

~ piperazin-1-yl, 4-(Cy_s-alkyl)piperazin-1-yl, Cr.4-alkylcarbonylamino, Cs.-

cycloalkyloxy, Cs.;-cycloalkenyloxy, C1.4-alkyisulphinyi, Ci4-alkylsuiphonyt, Ca.7~
cycloalkylsulphanyl, Ca.r-cycloalkylsulphinyl, Cs.r-cycloalkylsuiphonyl, Csr-cyclo-

20  alkenylsulphanyl, Cs.7-cycloalkenylsulphinyl, Cs-cycloalkenylsulphonyl, cyano and

nitro,



hydrogen, (C1.6-alkyl)oxycarbonyl, (C1.18-alkyl)carbonyl, benzoyl, particularly hydrogen or
(C1.6-alkyl)oxycarbonyl, (C1.6-alkyl)carbonyl, particularly preferably 20 hydrogen, methoxycarbonyl,
ethoxycarbonyl, methylcarbonyl or ethylcarbonyl. Most particularly preferably R28, km and fee
represent hydrogen. The compounds of formula | wherein R6, le, R26 and Rm according to the
invention have a meaning other than hydrogen, for'l@ample C1.5-alkylcarbonyl, are preferably 25
suitable as intermediate products for the synthesis of compounds of formula | wherein R2a, Rib and
RTh denote hydrogen. Particularly preferred compounds of general formula | are selected from
among formulédd e tbdRempativoeddimtacd alkerRZRAISIEAYHS IMRNE2eF S while the groups R1 to

R6 and RTh, Rib, RERNNSPRGARNS BRARNGSivanpevipdskhaarticularly have one of the
meanings given specified as being preferred; and particularly

10

15

20

25

30

the above-mentioned alkynyl and alkenyl groups may be mono- or disubstituted by

identical or different groups L1, and

the above-mentioned cycloalkyl and cycloalkenyl rings may be mono- or

disubstituted independently of one another by substituents selected from fluorine and
Cy.a-alkyl, and

in the above-mentioned cycloalky!l and cycloalkenyl rings one or two methylene
groups may be replaced independently of one another by O, S, CO, SO, SOz or NRY,
preferably O or CO, most particularly preferably by O.

Particularly preferably, the group A denotes Cog-alkyn-1-yl, Cog-alken-1-yl, Cs-
cycloalkyl, Cs.r-cycloalkenyl, Cs.r-cycioalkyloxy, Csr-cycioalkenyloxy, Cia-
alkylsuiphinyl, C1.¢-alkylsulphonyl, Car-cycloalkylsuiphanyl, Cyr-cycloalkylsulphinyi,
Cs.7-cycloalkyisulphonyl, Cs.7-cycloalkenylsulphanyl, Csr-cycloalkenylsulphinyl, Cs.7-
cycloalkenyisulphonyl, cyano and nitro,

while the above-mentioned alkynyl and alkenyl groups may be mono- or

polysubstituted by fluorine or chlorine, preferably fluorine, and

the above-mentioned alkynyi and alkeny! groups may be mono- or disubstituted by

identical or different groups L1, and

the above-mentioned cycloalkyl and cycloalkenyl rings may be mono- or disubstituted

_ independently of one another by substituents selected from fluorine and C.5-alky!,

and .

in the above-mentioned Cs.s-cycloalkyl rings a methyiene group may be replaced by
0.



loR1denotes hydrogen, fluorine, chlorine, bromine, iodine, C1.4-alkyl, C2_6-alkynyl, C1.4-alkoxy,
C2.4-alkenyl-C1.4-alkoxy, C24-alkynyl-C14-alkoxy, methyl substituted by Ito 3 fluorine atoms, ethyl
substituted by ito 5 fluorine atoms, 27 methoxy substituted by 1 to 3 fluorine atoms, ethoxy substituted
by 1 to 5 fluorine atoms, C14-alkyl substituted by a hydroxy or C1.3-alkoxy group, C2-4- alkoxy
substituted by a hydroxy or C3-alkoxy group, 02.628lkenyl, C3_6- cycloalkyl,C3:7-cycloalkyloxy,
C6-cycloalky1-01.3- alkoxy, C5.7-cycloalkenyloxy, hydroxy, amino, nitro or cyano, while in the C5-6-
cycloalkyl groups a methylene group may be replaced by O; particularly preferably denotes hydrogen,
fluorine, chlokioet pacinidwelygyafwahethylgetny b kepriep . difiipnamdtBiyl-aifrmotarhéthyl, ethynyl,

prop-1-yn-1-yl, buitala ¥8: 1-¥)ciBYAIRY, BaRONhiBtRoXY, SlRIRMEIHaNY a GYElRRERRYIAKY
10cyclobutyloxy, cyclope%tﬁ/ oxy or cyclohexyloxy; and denotes hydrogen, fluorine, hydroxy, methoxy,

ethoxy or me‘ﬁ*ﬁ)l,bﬁa(ﬁféﬁ hydrogen or methyl; and 15R3is selected from the group B consisting of

trimethylsilylethyl, ethynyl, 1- propyn-1-yl, 1-butyn-1-yl, tert.-butylethynyl, 2-hydroxyprop-2-ylethynyl, 2-

methoxy%mpeayh?ﬁaéﬁwlth%-%@{%méa%pmf&eéd FumatbaxsirrgR A iheaiihgpyl, 1-propenyl,

- 1-butenyl, tert.-butylethenyl, cxclopro y|OXﬁ/, ?@obutglpg, gqlqpy%?x c@édop%yloxy,
tetrahydrofurBIPaRYN 20 RS thIG a1 515 R iR R B (X FARY 6 ibepsﬁe Vioxy, "

tetrahydropyamigosyyitetrahydrothiopyranyloxy, 1,1- dioxotetrahydrothiopyranyloxy,

tetrahydrofuranonyloxy, piperidinyloxy, pipendinonyloxy, pyrrolidin-3-yloxy, pyrrolidinone-3-yloxy,

tetrahydrofuranylsulphanyl, cyclopropylsu nyl laghutylsulphanyl, cyclopentylsulphanyl 25and
cyclohyexylst_JiBT’%‘/aW)?ILiPI RVR iﬁéelfﬁ\éagif I—‘iegﬁ%tﬁﬁ L%@b}{p%%ﬁﬁ ,"(%{' ear‘%}ll~I |’1c{)3 %ﬁ%}’fpr‘c?l'id;n%ﬁ%rppyrrg lidinonyl
ring mayhe siksstiturbdininRIE paitidaming. di S«atiiybradesy PYEPEuvhrRy Hrigit=bly selected from
tri-methylsiI)I/I%;,t;mLsﬁtB%g){hig;h_y,g@wm@mfgylﬁy]);nwmadn}?ﬂgwﬁfm@mg?gy@ﬂryw{» 3I-hydroxy-1-

ropyn-1-yl, 3-methoxy-1-propyn-1-yl, cyclopropylox clobutylox clopentyloxy,
(F:)ycFoyhexy)I/OXQEFi%rt?ﬁﬂy{f?%jfur @?y%‘aj‘fg%‘%er a "33%S)'}é}r(g%f%cg?%ﬁﬁ{%ﬁd%-Z—yiljoxy?/ Y
N-methyIpiperidipatisigioxnries Nerdealyipdplrnyvh-CoogyciaatiyEgiefindtsmydrogen or fluorine,
particularly hg?g@gﬁklg};sﬁwﬂony!, Cs.7-cycloalkenylsulphanyl, Csz-cycloalkenylsulphinyl, Cs.r-

15 cycloalkenyisuiphonyl,

while the above-mentioned alkynyl and alkeny! groups may be mono- or

polysubstituted by fluorine or chiorine, preferably fiuorine, and

20 the above-mentioned alkynyl and alkenyl groups may be mono- or disubstituted by

identical or different groups L1;

the above-mentioned cycloalkyl and cycloalkenyl rings may be. mono- or disubstituted

independently of one another by substituents selected from fluorine and Cy.z3-alkyl,

25 and

in the above-mentioned cycloalkyl and cycloalkenyl rings one or two methylene

. groups may be replaced independently of one another by O, S, CO, SO, 3Oz or NRY,
preferably O, CO, S, SO, or NRN. most particularly preferably by O or CO.

30

Particularly preferably the group B denotes tri{Ci.s-alkyl)silyl-C1.g-alkyl, Co-alkyn-1-
yl, Ca.s-atken-1-yl, nitro, Car-cycloalkyloxy, Csr-cycloalkenyloxy, Ca.z-
cycléa!kyisuiphanyi, Car-cycioaltkylsulphinyl, Cs7-cycioalkylsulphonyl, Cs -
cycloalkenylsulphanyl, Cs.r-cycloalkenylsulphiny!, Cs.7-cycioalkenylsuiphonyl,



denotes hydrogen or fluorine, particularly hydrogen; and 5R6denotes hydrogen,
(C1.6-alkyl)oxycarbonyl, (C1.6-alkyl)carbonyl or benzoyl, particularly hydrogen, methylcarbonyl,
methoxycarbonyl or ethoxycarbonyl, most particularly preferably hydrogen; and R7, Rib, Rio
independently of one another represent hydrogen, (C1.- 10alkyl)oxycarbonyl, (C14-alkyl)carbonyl or
benzoyl, particularly hydrogen, methoxycarbonyl, éthoxycarbonyl, methylcarbonyl or ethylcarbonyl,
particularly preferably hydrogen; including the tautomers, the stereoisomers, the mixtures thereof
and the salts 15thereof. According to a variant of the embodimenits given hereinbefore, other preferred . -
compounds are those wherein the phenyl group which carries the substituent R3 has at least one

other substityant.R4. apd(ar Renudich dachfessntianiveiRgsna20ARsRI0IY to this variant,
particularly preferred compounds are those which %%ﬁa%‘substltuent R4 representing fluorine. The

phenyl groupPRUP iR R BUOHRE RLENPHES 1875 YR % monofiuorinated. 25 The

compounds of general formula | specified in the experimental section that follows, and the derivatives

thereof, whergin 26, Aas5 #0680 116, AAHEINRSRLBRIPEEREPBOGH dharuRydsaarEy Byrticularly

wherein R6 denotes ethoxycarbonyl or methoxycarbonyl, including the tautomers, the stereoisomers
thereof and tIERSliIREPEE B EBPPS e preferred according to the invention. Particularly preferred
compounds of general formula | are selected from among : '

(1)1-chloro-2y(de YR IORSVY oS RZY Ryt ik BikD-SHICRRI ARSIl RRPZRNG0AZ) drchloro-4-01-D-g
lucopyra nos-1 benzene g%ﬁ LCQEa)rﬁ-A" B-D-ﬁ%ﬂlﬁo%rangs{% betnzeri]e tg-:@ from fluori g
1-Chlor0-4-(Bq|51‘-‘8ﬁj%tﬁ§;tj 8%@ él ¥ )O_B% 8 8 Y SUDSLHUENs selecC rom nucrine an

10 Cizalkyl, and

in the above-mentioned cycloalkyl and cycloalkenyl rings one or two methylene
groups may be replaced independently of one another by O, S, CO, SO, SO; or NRN,
preferably O, CO, S, SOz or NRM, most particularly preferably by O or CO.
15
Most particularly preferably the group B denotes tri-{(C4 s-alkyl)silyl-Cs g-alkyl, Cy.6-
alkyn-1-yl, Coe-alken-1-yl, Ca-cycloalkyloxy, Cs.7-Cycloalkenyloxy, Car-
cycloalkylsulphanyl, Cs.-cycloalkenylsulphanyl, while the above-mentioned alkynyl
and alkenyl groups may be mono- or polysubstituted 'by fluorine or monosubstituted
20 by chiorine or the group L1, and in the cycloalkyl and cycloalkenyl groups one or two
methylene groups may be replaced independently of one another by O, CO, §, SO,
or NRN, particularly O or CO.

Examples of most particularly preferred definitions of the group B are

25 trimethylsilylethyl, ethynyl, 1-propyn-1-yl, 1-butyn-1-yi, tert.-butylethynyl, 2-
hydroxyprop-2-ylethynyl, 2-methoxyprop-2-ylethynyl, 3-hydroxy-1-propyn-1-yi, 3-
methoxy-1-propyn-1-yl, ethenyl, 1-propenyl, 1-butenyl, tert.-butylethenyi,

. cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, cycllohexyloxy, tetrahydrofuranyioxy,
tetrahydrothiophenyloxy, 1,1-dioxotetrahydrothiophenyloxy, tetrahydropyranyloxy,

30 tetrahydrothiopyranyloxy, 1,1-dioxotetrahydrothiopyranyloxy, tetrahydrofuranonyioxy,
piperidinyloxy, piperidinonyloxy, pyrrolidin-3-yloxy, pyrrolidinon-3-yloxy,
tetrahydrofuranyl-sulphanyl, cyclopropylsulphanyl, cyciobutylsulphanyl, cyclopentyl-
sulphanyi and cyclohexylsuiphanyt, while the -NH group in a piperidinyt,



(5) 1-chloro-4-(B-D-glucopyranos-1 (6) 1-chloro-4-(B-D-glucopyranos-1 (7)
1-ch)oro-4-(1-D-glucopyranos-1 benzene (8)1-chloro-4-(11-D-glucopyranos-1-y1)-244-(1
-acetyl-piperidin-4-yloxy)-benzylk benzene (10)
1-(1-D-Glucopyranos-1-y1)-4-methyl-3-[4-(tetrahydrofuran-3-yloxy)-benzyllbenzene (11)
1-(B-D-Glucopyranos-1-y1)-4-methy1-3-[4-(2-trime®ylsilyl-ethyl )-benzy1]- benzene (12)
1-chloro-4-(11-D-glucopyranos-1-y1)-2-(4-ethynyl-benzyl)-benzene (13)
1-chloro-4-(11-D-glucopyranos-1-y1)-214-(piperidin-4-yloxy)- benzylkbenzene (14)
1-fluoro-4-01 ipefidapylanooiting) 2 fielidmmymbengynardasitigd by R", particularly

1-(B-D- gluco;@y Qﬂﬁarmﬁr(4 ethynyl-benzyl )-benzene (16)
1-ethynyl-4- (B- -glucopyranos-1-y1)-2-(4-ethoxy-benzyl)-benzene (17)

1-methoxy-4-01-D-glucopyranos-1-y1)-2-(4-ethynyl-benzyl)-benzene 30 and the derivatives thereof
wherein R6 hilesi padimintyacetamhdgneatiads sentisnebirietiaEy hsEoyk # - HaresteR-#herein R6

denotes gthoxuearbanylRsReeprcarkaySingludinartheutomesribesatiprepispyrers thereof and

the mixtures t1h-$!rec?!clopropyiox% cyclobutyloxy, cyclopentyloxy, cyclohexyloxy, tetrahydrofuran-3-

yloxy, tetrahydropyran-4-yloxy, piperidin-4-yioxy, N-methyipiperidin-4-yloxy and N-

acetylpiperidin-4-yloxy. Exampies which deserve special mention are ethynyl,

trimethylsilylethyl, cyclobutyioxy, cyclopentyloxy, cyclohexyloxy, tetrabydrofuran-3-
10 yloxy and tetrahydropyran-4-yloxy.

if in the residues or groups A, B, R' or R® there are cycioalkyl or cycloalkenyl rings
wherein two methylene groups are replaced by O, S or NRN or are replaced by S,
NRN. CO, SO or SO,, these methylene groups are preferably not directly connected

15 to one another. If however two methylene groups are replaced by O and CO or by
NRNM and CO, these may be directly connected to one another, so as to form a -O-
CO- or -NRN-CO group.

Preferred meanings of the group L1 are selected from among hydroxy, cyano, Cs.e-

20 cycloalkyl, Ci4-alkylcarbonyl, aminocarbonyl, Ci4-alkylaminocarbonyl, di<(C1.3-
alkylyaminocarbonyl, pyrrolidin-1-ylcarbonyl, piperidin-1-ylcarbonyl, morpholin-4-
yicarbonyl, C14-alkoxycarbonyl, Cq4-alkyloxy, C14-alkylsulphanyi, Ci¢-alkyisulphinyl,
and Cis-alkylsulphonyl. '

25 Particularly preferred meanings of the group L1 are selected from among hydroxy,

C.4-alkyloxy and Cq-alkylsulphanyl.

. If L1 denotes hydroxy, the hydroxy group is not directly linked to a C atom of a
double or triple bond.

30
Compounds according to a first embodiment of this invention may be described by

general formula |, particutarly formulae 1.1 and 1.2, particularly preferably formula 1.2,

wherein



In the processes according to the invention the groups R1, R2, R3, R4 and R5 preferably have the
meanings specified hereinbefore as being preferred. Moreover R' preferably denotes H, C1.3-alkyl or
benzyl, particularly H, ethyl or methyl. The groups 10Rea, r-J3b, R- and Rad independently of one -
another preferably denote H, 014- alkylcarbonyl or benzyl, particularly H, methylcarbonyl,
ethylcarbonyl or benzyl. The invention also relates # compounds of general formula IV, particularly of
-general formula IV1 Rl R2R4 IV' Hal R5 wherein Hal denotes chlorine, bromine or iodine and the
groups R1, R2, R4 and R5 are as hereinbefore defined and the group R3 is selected from the group B,
as intermediaid produeieaedstaminmensittradefinithassyiitieesisuofBlaveoimpeinteiereording to the
invention. Particularly preferably, the groups R1, R2, R3, R4 and R5 20 have the meanings given after

formulae | 2a to 1.2d. Most particularly preferred are compounds of general farmula 1V, wherein Hal
denotes chloﬁh%?%rﬁfﬂ%péﬁ%ﬁ’r@%ﬁ’i‘éefﬁ% ﬂ%ﬁ?%?%’ﬂ%ﬁ%&gﬁﬁig?@ i Fheanings given after
formulae 1.2a to 1.2d and the group R3 denotes ethynyl or C3_6-1-alkyn-1-yl, while the ethynyl group

may be sybstifuted byithe GromR =S IRSsiils s asdR iR aRandantyebonm anotss 25represent
014-alkyl, 01.4-alkoxy or aryl, and the 03_6-1-alkyn-1-y1 group may be substituted by hydroxy or

C.3-alkoxy, pgfﬁrcfiﬂ%lrly hydroxy or methoxy. The invention also relates to compounds of general
formula 11, particularly of general formula II' OR' wherein R', Rea, Rib, Rap, Rad, RI, R2, R3, n4 ti and

R5 are defineg as iepineiurana-herginaliesdnastisas ydegriog Rk daaotes H, 01.3-alkyl or benzyl,
partcularly H eyl of AT NGRS BroMRR Rom SR RRGEL. AT ERSIARNY &f one another
10 alkenyl-Cq4-alkoxy, Cpe-alkynyl-Cq4-alkoxy, methyl substituted by 1 to 3 fluorine
atoms, ethyl substituted by 1 to 5 fluorine atoms, methoxy substituted by 1 to 3
fluorine atoms, ethoxy substituted by 1 to 5 fluorine atoms, Cq4-alkyl substituted by a
hydroxy or Cq.3-alkoxy group, Ca.4-alkoxy substituted by a hydroxy or Cy.3-alkoxy
group, Ca.g-alkenyl, Cse-cycloalkyl, Cs.e-cycloalkyl-Cy.s-alkyl, Car-cycloalkyloxy, Cse-
15 cycloalkyl-Cq.s-alkoxy, Cs.7-cycloalkenyloxy, hydroxy, amino, nitro or cyano, while in

the Cs.g-cycloalkyl groups a methylene group may be replaced by O.

Particularly preferred meanings are hydrogen, fluorine, chlorine, bromine, cyano,
methyl, ethyl, isopropyl, difluoromethyi, trifluoromethyl, ethynyl, prop-1-yn-1-yi, but-1-

20  yn-1-yl, hydroxy, methoxy, ethoxy, difluoromethoxy, cyclopropyloxy, cyciobutyloxy,
cyclopentyloxy, cyclohexyloxy, particularly methyl and chiorine.

Compounds according to a second embodiment of this invention may be described
by general formula |, particularly formulae 1.1 and 1.2, particularly preferably formula

25 1.2, wherein
R is selected from the definitions of the group A given hereinbefore and

the other groups and substituents are defined as hereinbefore and hereinafter, '
30
including the tautomers, the stereoisomers thereof, the mixtures thereof and the salts

thereof,



Srepresent H, C1.4-alkylcarbonyl or benzyl, particularly H, methylcarbonyl, ethylcarbonyl or benzyl and
the groups R1, R2, R4 and R5 are as hereinbefore defined and the group R3 is selected from the
group B, as intermediate products or starting materials in the synthesis of the compounds according to
the invention. Particularly preferably the groups R1, R2, Ra, R4 and R5 have the meanings given
following 10formulae I.2a to 1.2d. Some terms used4bove and hereinafter to describe the compounds
according to the invention will now be defined more closely. 15 The term halogen denotes an atom
selected from the group consisting of F, CI, Br and |, particularly F, Cl and Br. The term C1,-alkyl,
wherein n machading eifuie exiciodl 8T bediowes arstauedtwdabingscfdtensronp Riamsed hydrocarbon

group _Wiﬂ;) 1tFﬂ%&é@éﬂpﬁn&iﬁe@m@%m@mmﬁjﬁﬁpﬁﬁmQ@@&WJ ufHathyRiiemy, iso-propyl,
utyl, iso-bu

, sec-butyl, tert-butyl, n-pentyl, iso-pentyl, neg-pentyl, tert-pentyl, n-hexyl, iso-hexyl, etc.
The term C2. éﬁk?rﬁ?f‘x}zﬁér’éﬁ#e H%Lg' P’\?&?&&E’f*’%%ﬂ%&@ﬁ&'ﬁs Bra C(! agkoy bréifbranched
hydrocarbon gydoagkenhl Do zikyiatondifane e e ctiipmaeribions Exaleilesbpsuchsgroups include
ithynyl, JﬁPE%?MB&hk%?@&QWyWW; ltégaﬁwia]ﬂrrgnguywbyll,,?—ﬁmtywllji%wﬁa@thyl-ll-grﬁpynyl,l
-pentynyl, 2-pentynyl, 3-pentypy|, 4-pen , 3-methyl-2-butynyl, 1-hexynyl, 2-hexynyl, 3-hexynyl,
RSOl DB AT S

4-hexynyl, 5- Wise stated alkynyl groups are connected to the remainder of
the 32 molecule via the C atom in position 1. Therefore terms such as 1-propynyl, 2- propynyl,

1-butynyl, etca G BAYIMARILIRIRE SRNEBSIFIHOMCERAY ZriefoRpyd ephitgdutyie: igugte?. This also
applies analogoysly to C2.'-alkeny| groups. Iél're erm 01"-alkagxy denagtes a Ci.n-alkyl-0 group,
wherein C1"-57&3[5@3%%%péﬁ%rﬁneefcﬁlé%d%renoeﬁ Xaeréjﬁqelsso rgagf?(a)ﬁbchﬁgiineﬁwgl’rﬁethoxy, ethoxy,
n-propoxy, isprerepdxiyinmetiisiietad- Bl mssvh tiygromathineysIoprpahtexglofstYpentoxy,
- Neo-pentoxy, dRILPEP MethhigX @b xp asBeXPakE Eydébhiseymifiveadybtasioanyl denotesa
Cl"-alkyI-C(z()fI roup, wherein 01 '-alkyl is as hereinhefore.d gne mgf&sa isych groups include
methylcarbor%/' ,‘%fﬁ??%%’&’nﬁ?%Q?JSP%?/?F&%’%O%QE*}E%%%#B%%A% Xoy 3?t n@uty parﬁonﬁ%obutylcarbonyl,
sec-butylcarbdeig, eetiylayirandsihiseehadaisrrioPYsEirEARc SYSRIAPHISSRRIAR Y Arbony!,
tert-pentylcargiesmgl, Rdarsphentbopting-plAhexmieashandingt ooyt aerddrmdazetycloalkyl denotes a
saturated mono-, bi-, tri- or spirqcarbqcyclic gro i Q.1 les of such groups
>t h ‘8‘42%13 ORIy ! group
include é)slcloB\r/(r)%zﬁ‘,y!dy{gﬁ)zt?mf)?/lt,eé%fbggéér{l%ﬁoc%c%%e;(y? yc@?@g& cyc o‘oct , cydononyl,
cyclododecyl, 20bicyclo[3.2.1.)octyl, spiro[4.5)decyl, norpinyl, norbonyl, norcaryl, adamantyl, etc.

According to this second embodiment most particularly preferred meanings of the

group R?® are hydrogen, fluorine, chiorine, methyl, ethyl, isopropyl, tert.-butyl, ethynyl,

1-propynvyl, trimethylsilylethyl, difluoromethyl, triffuoromethyl, cyclopropyl, cyclobutyl,

20  cyclopentyl, methoxy, sthoxy, isopropoxy, cyclopentyloxy, difluoromethoxy,

trifluoromethoxy, pentafluorethoxy, tetrahydrofuran-3-yloxy, tetrahydrofuran-2-on-3-

yloxy, methylsulphanyl, ethylsulphanyl, isopropylsulphanyl, cyclopropylidenemethyl.

Examples of such particularly preferred meanings are methyi, ethyl, methoxy, ethoxy,

trimethyisilylethyl, ethynyl, cyclopentyloxy, tetrahydrofuran-3-yloxy, tetrahydrofuran-2-

25 on-3-yioxy, particularly trimethylsilylethyl, ethoxy, cyclopentyloxy and
tetrahydrofuran-3-yioxy.

. Meanings of other groups and substituents will now be given which are to be
regarded as preferred according to general formula |, formulae 1.1 and 1.2 and also

30 according to the embodiments described hereinbefore:

Preferred meanings of the group R? are hydrogen, fiuorine, chiorine, bromine, methyl,
hydroxy, methoxy, ethoxy, triflucromethoxy; cyano, nitro and methyl substituted by 1

to 3 fluorine atoms.



Preferably the term C3_7-cycloalkyl denotes saturated monocyclic groups. The term C5"-cycloalkenyl
denotes a Cs_n-cycloalkyl group which is as hereinbefore defined and additionally has at least one
unsaturated C=C double bond. 25 The term C3"-cycloalkylcarbonyl denotes a C3,-cycloalkyl-C(=0)
group wherein C3"-cycloalkyl is as hereinbefore defined. = The term tri-(C1.4-alkyOsilyl comprises
silyl groups which-have identical or two or 30three?8ifferent alkyl groups. The term
di-(C1.3-alkyl)amino comprises amino groups which have identical or two different alkyl groups. 33

- The style used above and hereinafter, in which a bond of a substituent in a phenyl group is shown
towards the centre of the phenyl ring, denotes, unless otherwise stated, that this substituent may be

bound to anysrag, AgSyiael e RRRMYL 1GREAERE RNaF MRmgST REREIMRSS, according (o the
invention may be obtained using methods of sylgthcfls knovr\ig_lrolqﬁ rinciple. Preferably the compounds
i

are obtained BEHRRBRIMGHSRTENS BRESHRHY fYTIRoTiA iich are described in more detail

hereinafter. 10 The glucose derivatives of formula Il according to the invention may be synthesised

from D-glucoplactone.oka-derivaily s-ierrobiydrigentirrrire, harribepzgargempound in the

form of an organometallic compound (Diagram 1). 15 Diagram 1: Addition of an organometallic
compound to a gluconolactone R1 R2R4 The reaction according to Diagram 1 is preferably carried out
starting from Rréfateecomeaylbenetihe covmBliat didwseraatdiinatinevpartirerty bdragadtes chlorine,
bromine or iodine. Starting from the haloaromatic compound 1V the corresponding 30 organometallic

insering the AEAISHE e carBEREHENGE TGN A TeL WG Ch e exchangs with bromine or
iodine-substituted aromatic groups may be carried out for example with an organolithium compound
such as e.9. fineSg6upHeRRIMBINERRR Arrang Yiakisithermpresaeudingdihiated aromatic group.
The atkyl)oxycarbonyl, Cs.g-alkylcarbonyl or benzoyl, particularly hydrogen or (Ci6-

alkyl)oxycarbonyl, Cis-alkylcarbonyl, particularly preferably hydrogen,

methylcarbonyl, methoxycarbony! or ethoxycarbonyl, most particularly preferably
15  hydrogen or methoxycarbonyl.

The substituents R™, R™, R preferably represent independently of one another
hydrogen, (Ci.e-alkyloxycarbonyl, (Ci.1s-alkyl)carbonyl, benzoyl, particularly
hydrogen or (Ci.s-alkylJoxycarbonyl, {Cy.s-alkyl)carbonyl, particularly preferably

20 hydrogen, methoxycarbonyl, ethoxycarbonyl, methylcarbony! or ethyicarbonyl. Most
particuarly preferably R™®, R and R represent hydrogen.

The compounds of formula | wherein R®, R", R™ and R™® according to the invention
have a meaning other than hydrogen, for example Ci.e-alkyicarbonyl, are preferably
25 suitable as intermediate products for the synthesis of compounds of formula |

wherein R, R™ and R’ denote hydrogen.

. Particularly preferred compounds of general formula | are selected from among
formulae 1.2a to 1.2d, particularly {.2¢:
30



34 analogous magnesium compound may also be generated by a halogen-metal exchange with a
suitable Grignard compound such as e.g. isopropylmagnesium bromide or diisopropylmagnesium. The
reactions are preferably carried out between 0 and -100C, particularly preferably between -10 and
-80C, in an inert solvent or 5 mixtures thereof, such as for example diethyl ether, tetrahydrofuran,
toluene, hexane or methylene chloride. The magn@ﬁum or lithium compounds thus obtained may
optionally be transmetallised with metal salts such as e.g. cerium trichloride, to form additional
organometallic compounds (V) suitable for addition. Alternatively the organometallic compound (V)
may also be prepared by msertrng éi?netal ﬁﬁo the 10 carbon- halogen bond of the haloaromatrc

out at tempergsressetheaendand - sicularly preferably at -30 to -80C, in an inert solvent or
mixtures thereof,
also be carried Qtatd'n" ’

¢s and/or micromixers in order to avoid low temperatures; for
example analogously to theyprocesses described in WO 2004/076470. Suitable solvents are e.g.
diethyl ether, toluene, me ylene chloride, hexane, 20 tetrahydrofuran or mixtures thereof. The
reactions may be carried out withgut.any fysther adjuvants or in the case of unreactive coupling
partners in the presence of Lewig as e, s BF3*OEt2 or Me3SiCl (see M. Schlosser,

Organometallics in Synthesis, gohp ; hichester/New York/Brisbane/Toronto/Singapore,
1994). Preferred dfrnrtrgrs of R84 <rftb R8" and R&Y are benzyl, 25substituted benzyl,
trialkylsilyl, pa&fimilarty § [ é§opropylsrlyl 4- methoxybenzyl and benzyl. If two
adjacent groups of the group consrstrng of R8a, Reb, R8" and Rad are linked together, these two

' groups are prefBrabfy P of aDBenzyIrdeneacetaI 4-methoxybenzylideneacetal, isopropylketal or
constitute a 2,3- dimethgyg?utylene group which is linked via the 2 and 3 positions of the butane with
30 the adjacent oxygen atoms of the pyranose ring. The group R' preferably denotes hydrogen or
C1_4-alkyl, particularly prefergadly hydro,geﬁa methé%or ethyl. The group R is inserted after the addition
of the organometallic compouns®Q ratlye- thereof to the gluconolactone VI. For this purpose
the reaction solution is treated such as e.g. mefiZenol or ethanol or water in the
presence of gpgeich %honic acid, toluenesulphonic acid, sulphuric acid or
hydrochloric acid.

l.2d

5 .
while the groups R' to R® and R, R™, R have one of the meanings given
- previousty, particularly have one of the meanings given specified as being preferred;
and particularly
10 R’ denotes hydrogen, flucrine, chlorine, bromine, iodine, Ci4-alkyl, Cog-alkynyl,

Ci~alkoxy, Cag-alkenyi-Cy.4-alkoxy, Cys-alkynyl-C4.4-alkoxy, methyi
substituted by 1 to 3 fluorine atoms, ethyl substituted by 1 to & fluorine atoms,



The synthesis of haloaromatic compound of formula IV may be carried out using 5 standard
transformations in organic chemistry or at least methods known from the specialist literature in organic
synthesis (see inter alia J. March, Advanced Organic Reactions, Reactions, Mechanisms, and
Structure, 4th Edition, John Wiley & Sons, Chichester/New York/Brisbane/Toronto/Singapore, 1992
and literature cited therein). The synthesis strategi%@ described in the following provide a
demonstration of this, to by way of example. Diagram 2: Synthesis strategy 1 Reduction with e.g.

BF3*OEt2 and Et3SH It Synthesis strategy 1 (Diagram 2) shows the preparation of the haloaromatic
15 compound of formeataomssahititifedraval be dZbpertaiedafthaysbsttdrsritdc®oup which is

converted by Friedefnfertéssasyiation. kg hie siphenyiketonpatedvajvealldis glassicggaction has a

wide substrate breadih and is carried out in.the presen lyst which isAlsed in catalytic or
stoichiometric amoufi é”,’%&éﬁ sé%s%‘ éeg%xl%ﬁ%&%%%%é? ﬁﬁg?@ﬁ@hgfgﬁ%ﬁbﬁﬂcid or
trifluoromethanesulpierriibi§:mereiaaliof-So- tdkdasogricod i SioriteiYs9alst bossible to use the
carboxylig acid, an akgride cseriakéneregf BydhsgeirespaEing benzonititeinthe taactions are
preferably 36 carried, il iR COBINALSHRCABANT A R Rt A VoToMmRIIaRP and 1.2
dichloroethane at ten\'peratﬁr s from - 8t 120C, preferably at 30 to 00C. However, solvent-free

reactions or reactiomsafeabh SR YT THR D SUIHRS. IrAiRedTYdeaREb step the
diphenylketone is regttigeatpiisidiphenyedifiatiiuoromethyl, ethynyl, prop-1-yn-1-yl, but-1-
yn-1-yl, hydroxy, methoxy, ethoxy, difluoromethoxy, cyciopropyloxy,
10 cyclobutyloxy, cyclopentyloxy or cyclohexyloxy, and

R? denotes hydrogen, fiuorine, hydroxy, methoxy, ethoxy or methyl, particularly
hydrogen or methyl; and

15 R® is selected from the group B consisting of trimethyisilylethyl, ethynyl, 1-
propyn-1-yl, t-butyn-1-yi, tert.-butylethynyl, 2-hydroxyprop-2-ylethynyl, 2-
methoxyprop-2-ylethynyl, 3-hydroxy-1-propyn-1-yl, 3-methoxy-1-propyn-1-yl,
ethenyl, 1-propenyl, 1-butenyl, tert.-butylethenyl, cyciopropyloxy,
cyclobutyloxy, cyclopentyloxy, cyclohexyloxy, tetrahydrofuranyioxy,

20 tetrahydrothiophenyloxy, 1,1-dioxotetrahydrothiophenyloxy,
tetrahydropyranyioxy, tetrahydrothiopyranyloxy, 1,1-
dioxotetrahydrothiopyranyloxy, tetrahydrofuranonyioxy, piperidinyloxy,
piperidinonyloxy, pyrmolidin-3-yloxy, pyrrolidinone-3-yloxy, tetrahydrofuranyi-
sulphanyl, cyclopropylsulphanyl, cyclobutylsulphanyl, cyciopentylsuiphanyi

25 and cyclohexylsulphanyl, while the -NH group in a piperidinyl, piperidinonyl,

' pyrrolidinyt or pyrrolidinony! ring may be substituted by RN, particularly Cy.a-
alkyl or acetyl; is particularly preferably selected from trimethyisitylethyl,
ethynyl, 2-hydroxyprop-2-yiethynyl, 2-methoxyprop-2-ylethynyl, 3-hydroxy-1-
propyn-1-yl, 3-methoxy-1-propyn-1-yl, cyclopropyloxy, cyclobutyloxy,

30 cyclopentyloxy, cyciohexyloxy, tetrahydrofuran-3-yloxy, tetrahydropyran-4-
yioxy, piperidin-4-yloxy, N-methyipiperidin-4-yloxy and N-acetyipiperidin-4-
yloxy; and



5 This reaction may be carried out in two steps via the corresponding diphenylmethanol or in one step.
In the two-step variant the ketone is reduced with a reducing agent such as for example a metal
hydride such as e.g. NaBH4, LiAlIH4 or iBu2AIH to form the alcohol. The resulting alcohol can be
converted in the presence of a Lewis acid such as for example BF3*OEt2, trifluoroacetic acid, InCI3 or
AIC13 with 10 a reducing agent such as e.g. Et3S#®, NaBH4, or Ph2SiCIH to form the desired
diphenylmethane. The one-step process starting from the ketone to obtain the diphenylmethane may
be carried out e.g. with a silane such as e.g. Et3SiH, a borohydride such as e.g. NaBH4 or an
aluminium hyRfride signetes byskaganerAeosnss SAtE Wl TWARISEIR88ch as for example BF3*OEt2,
tds(pentafluorophenyl)- 15borane, trifluoroacetic acid, aluminium chloride or InC13. The reactions are
preferably carged out in solyents such as e (IJB @ ? g carhons such as dichloromethane,
toluene or acstonitrif€’a Pesnﬁﬁgrrcﬁﬁ?e%ro?? r(B%t' % ggg»m ér}g i%*a?gao to 100C. Reductions with
hydrogen in the presence of a transition metal catalyst such as e.g. Pd on charcoal are another

possible gethod of geathesisyRyBeducians/Beceming b (alfbkishatooy vabantsyhereof are also
possible. The ketone i;tifir 5 nOft?'g'j%%\l\?%%%W&%MY%QY?&?&%&WHV@tm%sgkfbmh ase.g. 1,2-
c}{ra%ne, into the‘hydrazo

bis(tert-butyldimethﬁglIy%hyl ne which breaks down under strongly basic
reaction conditions &RFteattivigadyrerprtARNIYAENFP8Fane and nitrogen. The reaction may be
carried out in one reaction step or after isolation of the 25 hydrazone or a derivative thereof in two

separaten re %i%}ﬁﬁm@%gﬁg g?%?ﬁﬂ@%lh'&ﬁe‘?'r@?ﬁ%t NAReRr KQiBu in solvents such as e.g.

ethyleneglycol, toluene, butoxyethoxy)ethanol or t-butanol: solvent-free reactions are also

possiblettThe reactiGhe IR BRRilesGiRDEMRPRARI PSS TRAWRREACH S HY BRI referably between
80 to 200C. An altermativexjosite iy sithorymditiang! ahttiey\otibngOrkisliicerbediiction is the

Clemmensen reduc I%ﬁ‘XYJ?eiﬁ Iﬁ’gﬁaﬂt o &95@{. acid conditions, which may also be used here. 37
Diagram 3: Synthesis s’érate y25 Thegse?cond synthesis strategy (Diagram 3) shows another possible

way of synthesising the halogen-aromatic groups of formula II' illustrated by the example of a
trimethylsilylacgidmpaeraubstituiked, digheengretharse th8tanikhgel dneranf @arshiieisagroup which carries two
groups gglec[ﬁg%() m among iodine, bromine, chlorine or sulphonate such as e.g.
trifluoromethylsulphonate, an alkyne group is attached via a to transition metal-catalysed
monocoupling to the more reactive end of the dihaloaromatic compound, the iodine-carbon bond (step
1). The catalygisotiing tare Varantafriplecahbotimeaitp atiadibeneirheickel eheameisrredmplexes thereof.

The reactions tpay, hescardegbeutaith.ihemalkpas isslipwmatabanaivisensstiasefieihaé the alkyne
itself is used, coupling may be Ear,ried oigét incipe %ge ence %f@g%ggosng%hﬁrg as e.g. NEt3 and a
co-catalyst sGtipadt &, ‘3’15(56{? ?tgﬁﬁrgu FREl ( o'%obsas! Ira couyg mg?_).nrhe reactions are not
limited tactrimfsthyldihg acthidendamiupattivuiate pisterad compounds are those which have a

substituent R* representing fluorine.

The phenyl group which carries the substituent R? is preferably at most
monofiuotinated.

25
The compounds of general formula | specified in the experimental section that

follows, and the derivatives thereof, wherein R® has a meaning according to the
_ invention other than hydrogen, particularly wherein R® denotes ethoxycarbonyl or
methoxycarbonyl, including the tautomers, the stereoisomers thereof and the

30 mixtures thereof, are preferred according to the invention. -

Particularly preferred compounds of general formula | are selected from among :

(1) " 1-chloro-2-{4-cyclopentyloxybenzyl)-4-(B-D-glucopyranos-1-yl)-benzene



a number of terminal alkynes. The reaction is extensively documented with all its variations in the
literature (see P.J. Stang, F. Diederich, Metal-Catalyzed Cross-Coupling Reactions, Wiley-VCH,
Weinheim, 1997 and Angew. Chem. mt. Ed. 2003, 5 42, 1566-1568 and literature cited therein). The
other two steps for preparing the diphenylmethane derivatives comprise transfunctionalising the
alkyne-substituted aromatic group to obtain a metafffsed (Mg, Li) aromatic group which may be
prepared, for example, by a halogen-metal exchange as described hereinbefore (step 2). This
metallised aromatic compound which may be used directly or after 10 further transmetallation, is
added to a beszaldehyds-sleivativauddisianss pdiphenynetianalahosmdriseHisgam.
Alternatively It Is alsp possible to use a benzoic acid derivative such as e.g. a benzoic acid ester,
anhydride, chloride BPPA&"Scid itself or the benzonitrile. Instead of the alcohol the corresponding
ketone is formed, which may also be obtained by Friedel-Crafts acylgtion sgesc ibed above. 15
Further reactidh of boBY R 4ibRT URPHRRESHE Bl Tdf ﬁgﬁﬁ%@%ﬁﬂ%’( IR e has already
been described aboker{sie® 3). The trimethylsilylethynylated aromatic halogen compound may
however also be converted directly after transmetallation into the desired product (step 4). For this, the
lithium or magnesiumamoraati®grayipcopyeinesh b2 htogbpdnaisdrekemadgmigreacted with a 20
benzylelectrophil suggr&g‘ 8.dn2eRgNzy! bromide or chloride. The reaction may-be carried out without
or, better still, in the pre énce of a transition metal catalyst, such as e.g. a copper salt or a palladium
complex (see g.9. Org. Lett. 2001, 3.2871-2874 : dﬁj' > ifed t ép)) Jig-e omatic lithium or
magnesium %up m{%/ht?g\)/vgﬁér%ég 8%%%05?1@& |stgedE ?kﬁgtg?gﬁge%agrﬁé? [ tgl;) t{ﬁ‘% the corresponding

boric acids, 25 boric acid esters, stannanes, silanes, ar, zinc compounds. Then it is attached by means
~ofa transitiort3hetal 15'8%%@% é{%D : qﬁga?dﬁﬁf‘%?éi'é@’ﬁ%‘a%?n‘?%é% 839( %)re f‘r%yr{? 't?(’)e{hzg rE)eenzyl group (see L.
Brandsma, S.F. Vasilevsky, H.D. Verkruijsse, Application of Transition Metal Catalysts in Organic
Synthesis, Spfihger-VEHAg: ‘B@ﬂR’%B@Y@%ﬁ'f&%?[ﬂgtFQ%TS%r%'?" 'é*%ﬁk%ﬁ r-%@éfstituted aromatic
group to the intermeskarerg80 product of formula II' according to steps 2 and 3 or step 4, which are
illustrated by way of example here for R3 denoting ethynyl or trimethylsilylethynyl, may also be carried
out analogougy with eifiefoRBSdhstittdegranosrhiil- By pscd9Hpigidm4yiSyritheskyistrategy 3
Synthesis strategy %g%%g%am 4) shows an altemative form of synthesis strategy 2, which is also
illustrated using the example of an aromatic trimethylsilylethynyl group 5II', but should not be limited
thereto. The synthesi rts with i [ ' r hich denotes a
nalogen atont (Hlord e S ey e e s e S i ot
trifluoromethanesulgt#5%ate, and also a metallic centre M, such as e.g. a B(OH)2, Si(OAIk)3 or SnBu3
group. The two centres thus "activated" may be exchanged chemoselectively one after the other.

(11)  1-{R-D-Glucopyranos-1-yi)-4-methyl-3-{4-(2-trimethylsilyl-ethyl)-benzyl}-

benzene
(12)  1-chioro-4-(R-D-glucopyranos-1-yl}-2-(4-ethynyl-benzyl)-benzene
(13)  1-chloro-4-(-D-glucopyranos-1-yl}-2-[4-(piperidin-4-yloxy)-benzyl]-benzene
(14)  1-fluoro-4-(-D-glucopyranos-1-yi}-2-(4-ethynyl-benzyl)-benzene |
(15) 1 —(&-D;gtucopyranos-1 -yi)-3-(4-ethynyl-benzyl}-benzene

(16) 1 ~ethynyl-4-(B-D-gIuéopyranos-1 yI}-2-(4-ethoxy-benzyl}-benzene

(17)  1-methoxy-4-{R-D-glucopyranos-1-yl}-2-(4-ethynyl-benzyl)-benzene



ioSynthesis strategy 3 illustrates this with an example in which first of all the halogen atom Hal is
exchanged for an alkyne substituent in a transition metal-catalysed reaction such as e.g. the so-called
Sonogashira coupling. In the second step the metallic centre M is exchanged for a benzyl group which
is activated e.g. as the benzyl halide in another transition metal-catalysed coupling, to obtain the
desired 15product (see e.g. Tetrahedron Lett.- 2003044, 9255-9258 and literature cited therein). Both
steps may be carried out using transition metals such as e.g. palladium, rhodium, nickel, copper or
iron, or complexes thereof. Both types of reaction are described in detail in the literature. The method
iS not restrictagdd et atsromess heredurmardtave iveasvg Baiogitiets dpienestiofithe two reaction
steps. In s gse 40 06 Saetalis el Wris B KEeadlia ikoRssiaubypyp and then the halogen or
pseudohalogen group Hal is’exchanged for the alkyne. In order to prepare compounds of general
formula |, in bﬂ%@é&céjb&%brding to the 5 invention, a compound of general formula Il R1 R2R4
wherein R', Rl to R5 are as hereinbefore defined and 10 R8.3, 1C e.8b, Rac, R55 are as
hereinbefore gflaft ackindsnasdpatbibana o ierbpIRARRL pH@aTRIBaCCY . pivaloyl, benzoy,
tert-butoxycarbonyl, benzyloxycarbonyl, trialkylsilyl, benzyl or substituted benzyl or in each case two
adjacent groups Raa, R8b, Rae, Rad form a benzylideneacetal or isopropqylideneketal orl5a
2,3-dimethoxy tutypeste speLmevaitihgio thkau widigotis eroRred’ 3R5f Rie MlapeR& group to the oxygen
atoms of the pyrangse wing MQ&W&%M&B%@& AcuhstitvieddiRransreremsliibraguebrobtained as
hereinbefore described, is reacted with a re uc%g acgg_nt %&ﬁlrlnthﬁéﬁresen%? Eotl.ﬁ Lewis or Bronsted
acid. SuitabIeDFﬁfﬁ’t'j%!ﬁ%d&BEW&%PﬁéaMSfi AR RS SIS TAREE 0 ch % &thyl, tripropyl,
triisopropy! oRiTpREH REjlane REbidiiapendently dfides sodiben Ripigrebldtnaieidh Grimc borohydride,
~boranes, lithiyg allminiyal BYAFdesarticularly H, methyicarbonyl, ethylcarbonyl or benzyl.

The invention aiso relates to compounds of general formula 1V, particularly of general

formula IV’ _
R' R R
R3
lV'
" Hal RS

wherein Hal denotes chlorine, bromine or iodine and the groups R*, R?, R* and R®
are as hereinbefore defined and the group R® is selected from the group B, as
intermediate products or starting materials in the synthesis of the compounds
according to the invention. Particularly preferably, the groups R', R?, R?, R* and R®
20  have the meanings given after formulae 1.2a to 1.2d. Most particularly preferred are
compounds of general formula 1V, wherein Hal denotes chlorine, bromine or iodine
and the groups R', R?, R® and R® have the meanings given after formulae [.2a to |.2d
and the group R® denotes ethyny! or Cg.e¥1-aikyn—1—yl, while the ethynyl group may
be substituted by the group -SiR3, while the groups R independently of one another
25 represent Ciq-akkyl, C1-s-alkoxy or aryl, and the Css-1-alkyn-1-yi group may be
“ substituted by hydroxy or C4.3-alkoxy, particularly hydroxy or methoxy.

The invention also relates to compounds of general formula |1, particularly of general

formula It



25 diisobutylaluminium hydride or samarium iodide. The reductions are carried out without or in the
presence of a suitable Bronsted acid, such as e.g. hydrochloric acid, toluenesulphonic acid,
trifluoroacetic acid or acetic acid, or Lewis acid, such as e.g. boron trifluoride etherate,
trimethylsilyltriflate, titaniium tetrachloride, tin tetrachloride, 41 scandium triflate or zinc iodide.
Depending on the reducing agent and the acid the 3&action may be carried out in a solvent, such as for
example methylene chloride, chloroform, acetonitrile, toluene, hexane, diethyl ether, tetrahydrofuran,
dioxane, ethanol, water or mixtures thereof at temperatures between -60C and 120C. One
Sparticularly suitable combinatign ofgeagen®® consists for example of triethylsilane and boron
trifluoride etherate, WhiCl}(iS conyenjently used in agtonitrile or dichloromethane at temperatures of
-60C and 60C. Moreover’ mégr

as e.g. palladiym gaghamodl o
iomethanol, éthdrol, whter of
prepare compoungs of<genetal foemnula | according to process b) according to the invention, in a
compound of geﬁergl forn ulag IHR1 R2R4 15 wherein R1 to R5 are as hereinbefore defined and R5a
to es denote one of the pfitective groups defined hereinbefore, such as e.g. an acyl, arylmethyl,

acetal, ketal gp sily} GEo U= ane Whichemay he gtainepdarerampiecabbydristion fsae the
compound of formula II' as hereinbefore described, teteéjrot ctilve ggou sar cle‘gilvgp. Any acyl
protecting groGEEag PRtV SN eI DIS IS I tiCAm AR AR AGUROURPLSIVERY. €:g. in water,
isopropanol/vestigroaoeticys ciddtixtarotatsaRy dRofuRTh Apd B drdependraienfenerane s presence of an

acid suchyas fgfiuroacets acithBydashianieAsil psaRlyic adthpeaiigipresence of an alkall
~metal base such as lithium hydroxide, sodium h jd§4orn%%g%§éum df%ei;gereor afpnroéically, e.g.in
the presence%'?YMB?ﬁH%’éﬂﬁﬁ%ﬂQﬂ(?,ngtt%grﬁboé*%stu e(?detw%en ARPE 6 rerErabl At

and the group R® is selected from the group B, as intermediate products or starting

materials in the synthesis of the compounds according to the invention. Particularly
preferably the groups R', R?, R%, R* and R® have the meanings given following

10 formulae §.2a to 1.2d.

Some terms used above and hereinafter to describe the compounds according to the

invention will now be defined more closely.

15 The term halogen denotes an atom selected from the group consisting of F, Cl, Br
and |, particularly F, Cl and Br.

The term Cq-alkyl, wherein n may have a value of 1 to 18, denotes a saturated,
branched or unbranched hydrocarbon group with 1 to n C atoms. Examples of such

20 groups include methyl, ethvt, n-propyl, iso-propyl, butyl, iso-butyl, sec-butyl, teri-butyl,
n-pentyl, iso-pentyl, neo-pentyl, tert-pentyl, n-hexyl, iso-hexyl, etc.

 The term Ca.-alkynyl, wherein n has a value of 3 to 6, denotes a branched or
unbranched hydrocarbon group with 2ion C étoms and a C=C triple bond.

25 Examples of such groups include ethynyl, 1-propynyl, 2-propynyl, iso-propynyl, 1-
butynyl, 2-butynyl, 3-butynyl, 2-methyl-1-propynyl, 1-pentynyl, 2-pentynyl, 3-pentynyl,
4-pentynyl, 3-methyl-2-butynyl, 1-hexynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl, 5-hexynyl
etc. Unless otherwise stated alkynyl groups are connected to the remainder of the



42 temperatures between 10 and 100C. A trifluoroacetyl group is preferably cleaved by treating with
an acid such as hydrochloric acid, optionally in the presence of a solvent such as acetic acid at
temperatures between 50 and 120C or by treating with sodium hydroxide solution optionally in the
presence of a solvent such as 5 tetrahydrofuran or methanol at temperatures between 0 and 50C. Any
acetal or ketal protecting group used is cleaved for3@xample hydrolytically in an agueous solvent, e.g.
in water, isopropanol/water, acetic acid/water, tetrahydrofuran/water or dioxane/water, in the presence
of an acid such as 10trifluoroacetic acid, hydrochloric acid or sulphuric acid or aprotically, e.g. in the
presence of indeiciretizyisdahetoat tepysiiaivrcEhbetivede thandch 268G - prefardbly at temperatures

between 10 36,400 A ety s srahadnaleauadins exagple iy valsendh agyacus solven

mixture or 1 ower alcohol such as methanol or ethangl in the presence of a base such as lithium
hydroxide, sdityRT hybiRi%idEV D BIER ERRFE ARAIRKSS QoK ARAHBRIRS: In aqueous or alcoholic

solvents, acids such as e.g. hydrochloric acid, trifluoroacetic acid or acetic acid are also suitable. For

cleaving in organjc solvenin Ry Asdon XAMRA-FieiaubelRiciREahwigfyap or dichloromethane, it

is also suitable to use 20 fluoride reagents, such as e.g. tetrgbutélgmmonium fluoride. A benzyl,
methoxybenZATBNBERRss RARetiHRTBRs A %‘%9%%‘88[&‘ R R0 TS GERENES Ay, e.g. with
hydrogen in the-prgsence-bitagatadystisursas-paitei terifohtmoo atprrdosuitisbtessdivant such as

methanol, ethanal. &y aceiuRen2adlacal agslierely «aptionally with the addition of an acid such as
hydrochloric acid at temperatures between 0 and 100C, but preferably at ambient temperatures

between 20 and 60C, and at a hydrogen pressure of 1 to 7 bar, but preferably 3 to 5 bar. A
2,4-dimeathoxyhe teyi Grotaichearenved, denstetcadbiy-alodida @ ot wirrelic Geidikvtieasresence of

| -'a”isho'e- 3%%@@%&6@@?&%@@%@5@%&8 I¥eRS iﬂ@@é&ﬁﬁt@l@%ﬁﬁ% tlre_lating with anI Iacid_
such as trifluoroacetic acid or rochloric acid or reating wit |or$§tr| ethylsilane optionally using
2 Solvent sucH HSHERH Yl B BRI M S PR o TR o0
butylcarbonyl, sec-butyicarbonyl, tert-butylcarbonyl, n-pentylcarbonyl, iso-
pentylcarbonyl, neo-pentyicarbonyl, tert-pentylcarbonyt, n-hexylcarbonyl, iso-
15 hexylcarbonyi, etc.

The term Can-cycloalkyl denotes a saturated mono-, bi-, tri- or spirocarboceyclic group
with 3 to n C atoms. Exampiles of such groups inciude cyclopropyl, cyclobutyl,
cyclopentyl, cyciohexyl, cycloheptyl, cyclooctyl, cyclononyl, cyclododecyl,

20  bicyciof3.2.1.Joctyl, spirof4.5]decyl, norpinyl, norbonyl, norcaryl, adamantyl, etc.
Preferably the term Cj.7-cycloalkyl denotes saturated monocyclic groups.

The term Cs.-cycloalkenyl denotes a Cs..-cycloalkyl group which is as hereinbefore
defined and additionally has at least one unsaturated C=C double bond.

25
The term Can-cycloalkylcarbonyl denotes a Caq-cycloalkyl-C(=0) group wherein
Can-cycloalkyl is as hereinbefore defined.

The term tri-(C4.4-alkyl)silyl comprises silyl groups which have identical or two or

a0 three different alkyl groups.

The term di-(C+.3-alkyl)amino comprises amino groups which have identical or two

different alkyl groups.



43 In the reactions described hereinbefore, any reactive groups present such as ethynyl, hydroxy,
amino, alkylamino or imino groups may be protected during the reaction by conventional protecting
groups which are cleaved again after the reaction. 5 For example, a protecting group for an ethynyl
group may be the trimethylsilyl or triisopropyl group. The 2-hydroxisoprop-2-y1 group may also be
used as a protective group. 10 For example, a profétting group for a hydroxy group may be a
_trimethylsilyl, acetyl, trityl, ben41 or tetrahydropyranyl group. Protecting groups for.an amino,
alkylamino or imino group may be, for example, a 15 formyl, acetyl, trifluoroacetyl, ethoxycarbonyl,
tertbutoxycarbenylylberseyl ekyeadyatydrdieata, imeticxy bondyifer Ridstiivaetiroxyenyl| group.
Moreover, the compQuads efasaeral iimylsr ebiAnse MgYuBRdBE iR émiRpisenantiomers and/or

diastereomers, as mentioned hereinbefore. Thus, for example, 20 cis{t ans mixtures may be resolved
into their cis aﬁéeﬂaﬁl?éti%ﬁ%@?%?ﬂ“c@ﬂp%%‘é’%f&%ﬁéﬁgtpgﬁgo QiR PREINVE 8 rbon atom may be
separated inteethrizg eandthtmmers. Thus, for example, the cis/trans mixtures may be resolved by
chromatqgraphy into 25 the cis and trans isomers thereof, the compounds of general formula |
obtained which occur as racemates may be se tarated rréeghod known Qnerdse ](cf. Allinger N. L. and
Eliel E. L. in Pt Re SidPA5ERERR IR M&/BY B UMITRSY | Re PRSP T IRES H38ir optical antipodes
and compousgstiefsie kevainforpriticipievitPrefdeidy thespmpeenits eselsbiairsy thay be resolved into
their diasteregRahsPmiisohasisokRR heienhvsieahwamisal diflerenges msiaasasthods known per
se, e.g. by chromatography and/or fractional crystallisation, and, if these compounds are obtained in
racemic forrn’,‘%e’é y subsequently be resolved into the enantiomers as mentioned above. 44 The

enantiorers are preferably separated by column separation on chiral phases or by recrystallisation
~from an optically ggi¥essaivoRivs Y (9acING ¥itBran@riicalmasivs midysiengamédyesdorms salts or
- derivatives such as e.g. esters or amides with the racemic, compound ticularl ids and the
activated de %ﬂ%@t&%g%};{g ge ora %enva |vetthereo? Y ad&ong Eue cpesirgg %eﬂzﬁggn%%ﬂgéq

compound in the form of an organometallic compound (Diagram 1).

15 Diagram 1: Addition of an organometallic compound to a gluconolactone
R1 R2 R4

Hal

halogen %metai exchange

organometallic compound V

gc

“OR

25 : H

The reaction according to Diagram 1 is preferably carried out starting from a halo-
. benzylbenzene compound of general formula IV, wherein Hal denotes chlorine,
bromine or iodine. Starting from the haloaromatic compound [V the corresponding
30 organometallic compound (V) may be prepared either by means of a so-called
halogen-metal exchange or by inserting the metal into the carbon-halogen bond. The
ha!ogen-metal exchange with bromine or iodine-substituted aromatic groups may be
carried out for example with an organolithium compound such as e.g. n-, sec- or tert-

butyllithium and thereby yields the corresponding lithiated aromatic group. The



5 thereof, and separating the diastereomeric mixture of salts or derivatives thus obtained, e.g. on the
basis of their differences in solubility, whilst the free antipodes may be released from the pure
diastereomeric salts or derivatives by the action of suitable agents. Optically active acids in common
use are e.g. the D- and L-forms of tartaric add or dibenzoyltartaric acid, di-o-tolyltartaric add, malic
acid, mandelic acid, 10camphorsulphonic acid, glu4mic acid, aspartic acid or quinic acid. An optically
active alcohol may be for example (+) or (-)-menthol and an optically active acyl group in amides, for
example, may be a (+)-or (-)-menthyloxycarbonyl. 15 Furthermore, the compounds of formula | may be
converted intertiegoaitsmhgnesirpantiepdar forytserbaeenawisd s mhglaserbmptblogically acceptable
salts with inogganics Q@anisasils Awidsydistbenay fensed pndbisdpyipagadsiclude for example
hydrochloric acid, hydropromic acid, sulphurig acid, methanesulbhonic aci ric acid, fumaric
acid, succinic EPHH?%/aOJtl e ( i ncﬁgiu{g'rmlﬁ??crgéc?%gfs SOnta e%a}@rd?%{%'gpe%t\]/%?, t eéﬁompounds
obtained may et ctfRsGepaniryiarixpieisraoly brhvpie-101268 189" ikt AR B aftRChAM macids, particularly

with alphg-amipg.asidsssen appEelae saphenyiaianiarerviichhparyhavetpadicy ashafasourable

properties such as a high 25crystallinity. The compoun ' the.in jn are
advantageougfm@a%g?a?ﬁg 5 ee'l?i}%éﬁ/ E e c?criﬁs)'%%esrﬁl:%ﬁ%arg %‘F‘ﬂg}g{ r]ie(axsalané|td‘l:f£{¢,&i§mgﬁaq(oIIow, which may

also be combsintientdly thestisnamialinae WBIRGHY KB 3 E Sk HICHRARNE fePature, 30 for
example, partjguishatbeymeinedsic eopmpbeanda WELABIIS 16050 dnien OAIR AR WIB02/083066, WO

03/099836 and WO 2004/063200. : émrrﬁ%;é%?bgg}%%g%%mmwgrmquﬁﬁ{oomhe

sodium-depeﬁﬁgﬂ?@%cose oran gedg _ GLT2. The biological properties of the
new compousadendialssemianibelite salesrematiscemeusifll oMelals sudtasces-tMibit the SGLT-2

- activity may ke slegieRaintad initbesiosetisorivwbitioa & e dtdacethiitai¢AS@EoNa TEL 61) or
atemativel ag HE K293 cell I (ATCC No. Bl 8RO s gl iapsiacied with an
expression vEHo? pZeo anwtrogen, L accession number L36849) , which
temperatures between 0 and -100°C, particularly preferably at -30 10 -80°C, in an
inert solvent or mixtures thereof, to abtain the compound of formula 1l. The lithiation
15  and/or coupling reaction may also be carried out in microreactors and/or micromixers
in order to avoid low temperatures; for example analogously to the processes

described in WO 2004/076470.

Suitable solvents afe e.g. diethy! ether, toluene, methylene chloride, hexane,

20 tetrahydrofuran or mixtures thereof. The reactions may be carried out without any
further adjuvants or in the case of unreactive coupling partners in the presence of |
Lewis acids such as e.g. BF;*OEt or Me;SiCl (see M. Schiosser, Organometallics in
Synthesis, John Wiley & Sons, Chichester/New York/Brisbane/Toronto/Singapore,
1994). Preferred definitions of the groups R®, R®, R® and R are benzy!,

25 substituted benzyl, trialkylsilyl, particularly preferably trimethylsilyl, triisopropyisilyt, 4-
methoxybenzyl and benzyl, If two adjacent groups of the group consisting of R*, R®,
R and R¥ are linked together, these two groups are preferably part of a

. benzylideneacetal, 4-methoxybenzylideneacetal, isopropylketal or constitute a 2,3-
dimethoxy-butylene group which is linked via the 2 and 3 positions of the butane with

30 the adjacent oxygen atoms of the pyranose ring. The group R' preferably denotes
hydrogen or Cs.4-alkyl, particutarly preferably hydrogen, methyl! or ethyl. The group R’
is inserted after the addition of the organometallic compound V or a derivative thereof
to the gluconolactone VI. For this purpose the reaction solution is treated with an

alcohol such as e.g. methanol or ethanol or water in the presence of an acid such as



lo contains the cDNA for the coding sequence of the human sodium glucose cotransporter 2 (Genbank
Acc. No.NM_003041) (CHO-hSGLT2 or HEK-hSGLT?2). These cell lines transport 14C-labelled
alpha-methyl-glucopyranoside (14C-AMG, Amersham) into the interior of the cell in sodium-dependent
manner. 15 The SGLT-2 assay is carried out as follows: CHO-hSGLT2 cells are cultivated in Ham's
F12 Medium (BioWhittaker) with 10% foetal calf seéfum and 250 pg/ml zeocin (Invitrogen), and
HEK293-hSGLT?2 cells are cultivated in DMEM medium with 10% foetal calf serum and 250 pg/ml
zeocin (Invitrogen). The cells are detached from the culture flasks by washing twice with 20 PBS and
subsequently geattipoasyipieyhED eluaTesH pRoaigdtig nsoiRhelic aridre” MEFGHATE cells are
centrifuged, gguspended in culture medium and counted in a Casy cell counter. Then 40,000 cells per
well are seeded into a white, 96-well plate coated with poly-D-lysine and incubated ovemight at 37C,
5% CO2. The cells are washed twice with 250 pl of assay buffer (Hanks Balanced Salt Solution, 137
mM 25 NaClITBesyniesic bihaoaneic erpoundpSeia BhEraoPh A HrIPISIES7 .4), 50 pg/ml of
gentamygin) ;2@ afaskmn Bibfriaae et ofidaniteponaowadianetthes adtediareteh well and the
plate is incubated#) further. 15 minutes in the incul .5 pl % d as the
negative control S«i @géagﬁf)en'?soé?gﬂigé %;;ng%h%%% 'g?%ﬁ%’ggﬁ\%ég(g@y‘ §_C% %%e%?:% well. After 2
hours' incubdtiattarGOREECH B, Heshaemtefih %@We&%&é%ﬁ%it%ﬂd%%ﬁ%izom and then
lysed by the agRitioncahdy Rldak/B ds DaNARb (R /Ringaicde Cp0ahplicirdticeaSeinta@¢Packard) are

added to each well and.incuhation t] ' fter_thisdncubation the
radioactivity%&ﬁ%"&&s-ﬁlaa A Egg%egﬁgé?#eﬁaqggﬁjgﬁﬁa%ﬁggrﬁ %@ﬁ%@%&ﬁ%@éﬂc scintillation
program? 46b¥avagdenateriie selectivity with respect to human SGLT1 an analogous test is set up in
~which the cDNA for hSGLT1 (Genbank Acc. No. NM000343) instead of hSGLT2 cDNA is expressed in
CHO-K1 or HEK293 cells, 5 The, nds of general formula | according to the invention may for
example have BECB0 %‘a% gg%%%oﬁv?%[gggwnm particularly below 200 nM, most preferably below 50 nM.
10In view of theiRabfity to inhibit thé SGLT activity, the compoungs otgenerat formula | according to
the invention an correspondi/?p@arrrgacq_%gl%gcceptable s theregfare thtseoretically
suitable for the tfeatpient apg/or glr \Qiﬁt'a%ve_tneamlemgtall tho mﬁdl’s%ases which may
be affected byathe~nhibjtion of KT activisychaticularly the; | Tsherefore,
compounds according t© the 15inventioR are pagidWEsly suitable for the freventioR or treatment of
diseases,

Reduction with
e.g. BF;*OEL,

and Et;SiH
R1 2 R4
L]

Synthesis strategy 1 (Diagram 2) shows the preparation of the haloaromatic
15  compound of formula 1l starting from a benzoyichloride and a second aromatic group
" whicﬁ is converted by Friedel-Crafts acylation into the diphenylketone derivative. This
classic reaction has a wide substrate breadth and Is carried out in the presence of a
catalyst which is used in caté!ytic or stoichiometric amounts, such as e.g. AICl3,
FeCls, iodine, iron, ZnCly, sulphuric acid or trifluoromethanesulphonic acid. Instead of
20  the carboxylic acid chioride it is also possible to use the carboxylic acid, an anhydride

or ester thereof or the corresponding benzonitrile. The reactions are preferably



particularly metabolic disorders, or conditions such as type 1 and type 2 diabetes mellitus,
complications of diabetes (such as e.g. retinopathy, nephropathy or neuropathies, diabetic foot, ulcers,
macroangiopathies), metabolic acidosis or ketosis, reactive hypoglycaemia, hyperinsulinaemia,
glucose metabolic disorder, 20insulin resistance, metabolic syndrome, dyslipidaemias of different
origins, atherosclerosis and related diseases, obes#y, high blood pressure, chronic heart failure,
oedema and hyperuricaemia. These substances are also suitable for preventing beta-cell
degeneration such as e.g. apoptosis or necrosis of pancreatic beta cells. The substances are also
suitable for impnisdropon estornatpdvdsdanons saiiyesiaparfirbisierceiangidsé-of increasing the

number and gjgaiokRRRFE G HBIARENS T S0MPRUIdS ReraEBinaiadhe jovention may also be used
as diuretics or antihypertensives and are suitabl? for the prevention and trea]tment g}g?cute renal

failure. 30In PAYEYRLr S R RS GRTC AR Qb F R A i IV ERGH  IRETUding the phyaioTogically
acceptable séits tesrdirendion istis dhoditiemikotonsdn redueestindhe dihrbEneanaticularly type 1
and type 2 dighgirs:meHitHsy BB siahetic aerarialiont cbhdspeminsgage required to achieve the
corresponding_ activity for treatment or prevention usyally depends,aon the compaound.which is to be
administered,g%eﬁgﬁ{éeﬁo‘??ﬂ?f?{é?u%easnﬁpg ir{élr\%/%’t‘gy?(‘5\"19 t’#g ?I)Iélaensa%%r{bgcg(ﬁg? |8r’15arﬁr§jj:(f$§ mgtyhaod and
frequency of extivtitigtagtohsephids for ekerprigierteteldudide wishias s PEREntyMRe osage may 5 be

from 1 to 10050gaiPrefe6ah i QidShBI0T Y rtdGAVEAcHE0LEa, LrNeb A0t ihg ppseteiably 1 to 100 mg,
by oral route, in each case administered lto, 4 ti ay. For this pur t nds of formula
| prepared ac%g ﬁﬁt?@%ge%@eﬁ%ﬁ Ray' be éor?nu afgg ,Mg%rt?gﬁgh?/%%g)é ﬁgiﬁ \f?/ﬁﬁcfg%?gctive

substandes, gethsingiggastsushrid fedrtleSidiNeB o e iEld ke Brawsed. g. with com starch,
- lactose, togluggrenyieReRsalineneallslosRicaRane st fratcBraleipa wityipynietidone, citric acid,
tartaric acid, water, water/ethanol, water/alycerol, water/ itQl, I lene glycol, propylene
glycaol, cetyls%ge/%rflelﬁ 3 @c?ﬁbﬁ?%é?%%rﬁ%%e%éfﬁéég @ﬁ%fﬁggﬁ%%&gﬁgé %(;%ﬁ%}g 'ﬁagrd fat or suitable

mixtures therbemohydsrsderss asi/eriaRt garsralupraia Qverdestiah 28 biaH«olndBsted tablets, 15
capsules, poyweREhcBUSRENSINNSI SUPPasitoraambheBranER) mds modafidigptestlyd-invention may also
be used Jo cqpiunction i Aer-aciva RSIASER R AHErbe e lmenLARgl prevention of
the _diseages And condiions mentioned above. Other active substances which are 20 suitable for such

combinationsCRTERfHEUGP SRAATSHSUTHRS GiidiRBertedd YR tREIaR B @fect of an SGLT antagonist
according to thenibkanspans|tbiieseantdocmmiié tecndigaticas ohadtionsd W refamtibh allow the

dosage of an SGIT aRRRGORISHAGERLUIM IRIRGHINVAHOBARLREeHUCRshsliRpAREYtIC agents which are
catalyst such as e.g. Pd on charcoal are another possibie method of synthesis.

20 Reductions according to Wolff-Kishner or variants thereof are also possible. The
ketone is first of all converted with hydrazine or a derivative thereof, such as e.g. 1,2-
bis(tert-butyldimethylsilyl)hydrazine, into the hydrazone which breaks down under
strongly basic reaction conditions and heating to form the diphenylmethane and
nitrogen. The reaction may be carried out in one reaction step or after isolation of the

25 hydrazone or a derivative thereof in ftwo separaten reaction steps, Suitable bases
include e.g. KOH, NaOH or KOtBu in solvents such as e.g. ethyleneglycol, foluene,
DMSO, 2-(2-butoxyethoxy)ethanol or t-butanol; solvent-free reactions are also

. possible. The reactions may be carried out at temperatures between 20 to 250°C,
preferably between 80 to 200°C. An alternative to the basic conditions of the Wolff-

30 Kishner reduction is the Clemmensen reduction which takes place under acid

conditions, which may also be used here.



suitable for such a combination include, for example, antidiabetic agents such as 25metformin,
sulphonylureas (e.g. glibenclamide, tolbutamide, glimepiride), nateglinide, repaglinide,
thiazolidinediones (e.g. rosiglitazone, pioglitazone), PPAR-gammaagonists (e.g. Gl 262570) and
antagonists, PPAR-gamma/alpha modulators (e.g. KRP 297), alpha-glucosidase inhibitors (e.g.
acarbose, voglibose), DPPIV inhibitors (e.g. LAF237, MK-431), alpha2-antagonists, insulin and insulin
analogues, GLP-1 30and GLP-1 analogues (e.g. exendin-4) or amylin. The list also includes inhibitors
of protein tyrosinephosphatase 1, substances that affect deregulated glucose production in the liver,
such as e.g. inhibitors of glucose-6-phosphatase, or fructose- 1,6-bisphosphatase, glycogen
phosphorylasgsgitifrgiareapetari@gonists and inhibitors of phosphoenol pyruvate carboxykinase,
glycogen synthase kinase or 48 pyruvate dehydrokinase, lipid lowering agents,;such as for example
HMG-CoAreductasg inhibitors (e.g. simvastagnsitieorvngightin), fibrates (e.g. bezafibrate, fenofibrate),
nicotinic acid andthe derivatives thgreof, PPA i-'ﬁgtbha agonists, PPARdel gdrTl“sts, ACAT inhibitors
(e.g. avasimibe) pC Isterol abs p\gon in b as, for gxamyple, ezetimibe, bile
acid-binding subgtanges such ag for\examplesghol‘estyramine, inhipitays of ileac bile acid transport,
HDL-raising cBmpounggsuch as CETP inhibitdreror ABC1 reguﬁétors orctive substances for treating

5

antagonists or 113-agonists such as SB-418790 or AP*9677 and agdnistsksitgersBHT2c receptor.
Moreover, combinations with drug1s m‘,@iﬁﬂéncing gh blood pressutie, chM#ift-heart failure or
atherosclerosis such as . A4l aniggapists or ACE inhibitors, ECE L5 infib¥S%iuretics, a-blockers,

~Ca-antagonists, centially g antihypertensiwes, antagonigg&&th aIpha-?Fi\:/rggergic receptor,

inhibitors of neutral endopeptigase, thrombeCyte aggregation inhibitofs and others or combinations
thereof are suitable. Exam angiotefisin Il receptor antagonists recanglgsaytan cilexetil,
potassium losartan, eprosartan ylafe S8RArtan, telmisartan, irbesartan, 74, L- 20 158809,
EXP-3312, olmesartan, medoxomilAasosartan, KT-3-671, GA-0113, RU-@&E?G, EMD-90423,
BR-9701, etc. Angiotensin |l recefStor antagonists are preferably used for the treatm®nt or prevention
of high blood pressure and coniplications of diabetes, often combineg with a diuretic such as
hydrochlorothiazide. 25 A combination vr/ith uric acid synthesis inhibitors or uricosurilcs is suitable for
the treatment or Rrev, tion of gout. A ggmbination with GABA- eptorzantagonistziNa-channel
blockers, topiram j;,‘}?rpotein- inas mH\iEtgr Advanced gl }%@n end\produ hibitors or aldose

) i s 7 B .3.’ 3 yig\, =

BF#ELO i

Hal 7
Step 3 HO

i

5 The second synthesis strategy (Diagram 3) shows another possible way of

synthesising the halogen-aromatic groups of formula II' illustrated by the example of
a trimethylsilylacetylene-substituted diphenyimethane. Starting from an aromatic
group which carries two groups selected from among iodine, bromine, chlorine or
sulphonate such as e.g. tﬁﬂuoromethylsulphonate, an alkyne group is attached via a

10 | transition metal-catalysed monocoupling to the more reactive end of the
dihaloaromatic compound, the iodine-carbon bond (step 1). The catalysts used are
for example elemental paltadium or nickel or salts or complexes thereof. The
reactions may be carried out with the alkyne itself or meta! acetylidene therefrom. if
the alkyne itself is used, coupling may be carried out in the presence of a base such

15  as e.g. NEt; and a co-catalyst such as e.g. a copper sait such as Cul (Sonogashira



30 reductase inhibitors may be used for the treatment or prevention of complications of diabetes. The
dosage for the combination partners mentioned above is usefully 1/5 of the lowest dose normally
recommended up to 1/1 of the normally recommended dose. 49 Therefore, in another aspect, this
invention relates to the use of a compound according to the invention or a physiologically acceptable
salt of such a compound combined with at least one’of the active substances described above as a 5
combination partner, for preparing a pharmaceutical composition which is suitable for the treatment or
prevention of diseases or conditions which can be affected by inhibitinggthe sodium-dependent glucose
I

cotransportec@®lik) THes eeariopretes aohyimitad bolinasyisidacpiierel aHY BRY Braneieases or

conditions listealRYes BeshBRsligHR Y Kiabetesroi diabesicehpaoplinatinas wit Aihesuse of the
. compound accarding to the ipvention, or ologicall Re%?)%gpej ergf.in combination with
another activ‘éaga%%"?gﬁr&én%%%r én reeém ggeFa §Frr%ﬁg%1ﬁ% é{%?igat’ staggered}}t,?r%es bﬁt articularly within a

short space dFaunpéndifipastians Xhlamistshetf dnteitai@8aand fVeORNo Hee BOEHPRRY are given to
the 15 patienysogeshersadulsdifihaiuas eivgadotiaiayge encinessthss tivoraetisgngitbstances are given

fo the patient yuifin 2 peried f ess. than o 6auaL IR da-hanR L AATIGHEK s e or equal to 6

ahe qaerivally .
hours. Conseq%enqﬁ’ , IN"another aspect, this invention relates to"a pharmaceutical 20 composition

which compriesatisarmpuac®eickordriialisahiMed Bl Bric SR eptable salt of such a
compound angphleasterapisheBciivalspbsiante sxdbantibed abuvibashepenitiatiion partners,

optionally oge{her il one 0 Iere et ca5af5 ARSIALA EDLs, 25J BheptesagrPle. 2

pharmaceutica position according to the invention comprises a combination of a compound of

formula 1%cchbrésgtansresiaiaitnisaddsshipaosgreimsyde dsiBiy ealt: Qs ¥2ompound and at
- least one angiptensimeiracepipsaniagenisbgptionalyytadethdrinalbopessbimuresaert carriers and/or

diluents. S0 g 0mponng ASRAL b Le 1 el i aidrsinlapiialy Apigpiasalt thereof, and

the additiona gc Ive substance to be combined therewith may both be present together in one

oL DE y
formulation, feF@itapie theasreenitiefsgiead PEEE AR} RGRITRIMENDEARRS &nt formulations, for
example as g@mea|ebidtitrodypaists bebtbtaitke fyredmingCantisfeligatiog aextesdriedraboidydroxyl groups

are not expligitlySHOWILIR CYEREARE M SHASHEhENERHRR. T Beampples,ihaidgHew are intended to

illustrate the present invention without restricting it: 5 Preparatjon of the starting co, unds:
gerivative has already been described gbove (steg SSéﬁlhe trimetﬁy?sﬁy}e%ny&gg

aromatic halogen compound may however also be converted directly after
transmetallation into the desired product (step 4). For this, the lithium or magnesium
aromatic group obtained aﬁe.r a halogen-metal exchange is reacted with a

20  benzylelectrophil such as e.g. a benzy[ bromide or chloride. The reaction may be
carried out without or, better still, in the presence of a transition metal catalyst, such
as e.g. a copper salt or a palladium complex (see e.g. Org. Letf. 2001, 3, 2871-2874
and literature cited therein). The aromatic lithium or magnesium group may however
also be transmetallised first, for example, to obtain the corresponding boric acids,

25  boric acid esters, stannanes, silanes or zinc compounds. Then it is attached by
means of a transition metal such as e.g. palladium, nickel, rhodium, copper or iron to
the benzyl group (see L. Brandsma, S.F. Vasilevsky, H.D. Verkruijsse, Application of

_ Transition Metal Catalysts in Organic Synthesis, Springer-Verlag, Beriin/Heidelberg,
1998). The reactions of the alkyne-substituted aromatic group to the intermediate

30 product of formula II' according to steps 2 and 3 or step 4, which are illustrated by
way of exampie here for R® denoting ethynyl or trimethylsilylethynyl, may alsc be
carried out analogously with other R3-substituted aromatic groups.



Example | (5-bromo-2-chloro-phenyl)-(4-methoxy-ohemil)-methanone 10 38.3 ml oxalyl chloride and
0.8 ml of dimethylformamide are added to a mixture of 100 g of 5-bromo-2-chloro-benzoic acid in 500
ml dichloromethane. The reaction mixture is stirred for 14 h, then filtered and separated from all
volatile constituents in the rotary evaporator. The residue is dissolved in 150 ml dichloromethane, the
is solution is cooled to -5C, and 46.5 g of anisole a8 added. Then 51.5 g of aluminium trichloride are
added batchwise so that the temperature does not exceed 5C. The solution is stirred for another 1 h at
1-5C and then poured onto ice. The organic phase is separated off and the aqueous phase is
extracted an@tagratwdeSimibesisidirdietfctomethane. The combined organic phases are washed with
aqueous 1 M 20 hydrochloric acid, twice with 1 M sodium hydroxide solutioniand with saturated
sodium chloride sRLution. Then the organic has%Siﬁig@ed, the sgivent is remaived and the residue is

recrystallised in ethanol.,Yield: 86.3|g (64Oogﬁﬁﬁﬁ Mass spetéf m +)?~ m/z = 325/327/329

(Br+Cl) [M-1-H] 25\ Thg fol Wi%po f anal¢gougly to Example I: (1) _

(5-bromo-2-iodo )-(4-eth@xy-phenyl)-methanone 51 Q\A p%ctrum (ESI+): m/z = 431/433
R

(Br) [M+Fil# E%mp e I

Suzuki- or Stille- S
Hal = CI, Br, I, OTf coupling HEU\/HaI

M = e.g. B(OR)z, SnBuj

i

Synthesis strategy 3 (Diagram 4) shows an alternative form of synthesis strategy 2,

which is also illustrated using the example of an aromatic trimethyisilylethynyl group
5 iI', but should not be limited thereto. The synthesis starts with an aromatic group
which carries both a Hal group, which denotes a halogen atom chiorine, bromine or
iodine, or a pseudohalogen group, such as e.g. trifluoromethanesulphonate, and
also a metallic centre M, such as e.g. a B(OH),, Si(OAlk); or SnBus group. The two
centres thus "activated” may be exchanged chemoselectively one after the other.

10 Synthesis strategy 3 illustrates this with an example in which first of all the halogen
atom Hal is exchanged for an alkyne substituent in a transition metal-catalysed
reaction such as e.g. the so-called Sonogashira coupling. In the second step the
metallic centre M is exchanged for a benzyl group which is activated e.g. as the
benzyl halide in another transition metal-catalysed coupling, to obtain the desired

15  product (see e.g. Telrahedron Leff. 2003, 44, 9255-9258 and iiterature cited therein).
Both steps may be carried out using transition metals such as e.g. palladium,
rhodium, nickel, copper or iron, or complexes thereof, Both types of reaction are
described in detail in the literature. The method is not restricted to that shown here
but may also involve reverseing the sequence of the two reaction steps. In this case,



4-bromo-1-chloro-2-(4-methoxy-benzyl)-benzene 10 A solution of 86.2 g
(5-bromo-2-chloro-pheny1)-(4-methoxy-phenylymethanone and 101.5 ml triethylsilane in 75 ml
dichloromethane and 150 ml acetonitrile is cooled to 10C. Then with stirring 50.8 ml of boron trifluoride
etherate are added so that the temperature does not exceed 20C. The solution is stirred for 14 h at
ambient 15 temperature, before another 9 ml trietiffisilane and 4.4 ml boron trifluoride etherate are
added. The solution is stirred for a further 3 h at 45-50C and then cooled to ambient temperature. A
solution of 28 g potassium hydroxide in 70 ml of water is added and the mixture is stirred for 2 h. Then

the organic phaseeteliepenaed isfiihinkies iiedenphscar argiaeirafsiPestifee times with

diisopropyletheruddraisGentiriin eRicsarpiapiasks teangabed twice with 2 M potassium hydroxide
solution and once with aqueous sodium chloride solution and then dried over sodium sulphate. After

the solvent has been eliminated the residue is stirred in ethanol, separated off again and dried at 60C.
Yield: 50.0 gHiEX9eOPtAGERF SPWREYS pbeatRip(grva hyinrreeess £2 83a{BeHE IV+Hr The
followingscompenrisls a@ebiinediaralrgoshute IExample 11: (1) |
4-bromo-1-iodo-2-(4-ethoxy-benzyl)-benzene 11 Br Mass spectrum (ESI+): m/z =434/436 [M+NE14+
(2) 4-bromo-1-chloro-2-(4-iodo-benzyl)-benzene

R1 R2? R4

wherein R', R' to R® are as hereinbefore defined and
10
R® R® R® R¥ are as hereinbefore defined and independently of one another
represent for example acetyl, pivaloyl, benzoyl, tert-butoxycarbonyl,
benzyloxycarbonyl, trialkylsilyl, benzyl or substituted benzyt or in each case two
adjacent groups R®, R®, R®, R* form a benzylideneacetal or isopropylideneketal or
15 a 2,3-dimethoxy-butylene group which is linked via position 2 and 3 of the butylene
group to the oxygen atoms of the pyranose ring and forms with them a substituted

dioxane,

which may be obtained as hereinbefore described, is reacted with a reducing agent

20 in the presence of a Lewis or Brensted acid.

Suitable reducing agents for the reaction include for example silanes, such as
-~ triethyl, tripropyl, trilsopropy! or diphenylsitane, sodium borohydride, sodium
cyanoborohydride, zinc borohydride, boranes, fithium aluminium hydride,

25  diisobutylaluminium hydride or samarium iodide. The reductions are carried out
without or in the presence of a suitable Brensted acid, such as e.g. hydrochloric acid,
toluenesulphonic acid, trifluoroacetic acid or acetic acid, or Lewis acid, such as e.g.
boron trifiuoride etherate, tfimethyisiiyitriflate, titaniium tetrachloride, tin tetrachloride,



1CI1 10Br Example 1ll CI Br 15 4-(5-bromo-2-chloro-benzvl)-phenol A solution of 14.8 g
4-bromo-1-chloro-2-(4-methoxy-benzyl)-benzene in 150 ml dichloromethane is cooled in the ice bath.
Then 50 ml of a 1 M solution of boron tribromide in dichloromethane are added, and the solution is
stirred for 2 h.at ambient 20 temperature. The solution is then cooled in the ice bath again, and
saturated potassium carbonate solution is added drbpwise. At ambient temperature the mixture is
adjusted with aqueous 1 M hydrochloric acid to a pH of 1, the organic phase is separated off and the
aqueous phase is extracted another three times with ethyl acetate. The combined organic phases are
dried over scdandisulpifate canihttiedRis Jobrendisgembededisinglagent. anikite 289tHg98% of theory)

- 53 Mass speelibidmal bdWiriod 906{ 294 18R8BEnEH hE BRI PIE Mbtiene chioride,

chloroform, acetonitrile, toluene, hexane, diethyl ether, tetrahydrofuran, dioxane,
ethanol, water or mixtures thereof at temperatures between -60°C and 120°C. One

5 particularly suitable combination of reagents consists for example of triethylsilane
and boron ftrifiuoride etherate, which is conveniently used in acetonitrile or
dichloromethane at temperatures of -60°C and 60°C. Moreover, hydrogen may be
uséd in the presence of a transition metal catalyst, such as e.g. palladium on
charcoal or Raney nickel, in solvents such as tetrahydrofuran, ethyl acetate,

10 methanol, ethanol, water or acetic acid, for the transformation described.

Alternatively, in order to prepare compounds of general formula | according to
process b) according to the invention, in a compound of general formuia 1H

Rt R2? R4

i

15

wherein R to R® are as hereinbefore defined and

R® to R¥ denote one of the protective groups defined hereinbefore, such as e.g. an

acyl, aryimethyl, acetal, ketal or silyl group, and which may be obtained for example
20 by reduction from the compound of formula Il as hereinbefore described, the

protective groups are cleaved.

- Any acyl proteciing group used is cleaved for example hydrolytically in an aqueous
solvent, e.g. in water, isopropancl/water, acetic acid/water, tetrahydrofuran/water or
25 dioxane/water, in the presence of an acid such as trifluoroacetic acid, hydrochloric
acid or sulphuric acid or in the presence of an alkali metal base such as lithium
hydroxide, sodium hydroxide or potassium hydroxide or aprotically, e.g. inthe
presence of iodotrimethyisilane, at temperatures between 0 and 120°C, preferably at



514-(5-bromo-2-chloro-benzvl)-phenoxvi-tert-butvl-dimethvl-silane A solution of 13.9 g
4-(5-bromo-2-chloro-benzyl)-phenol in 140 ml dichloromethane is cooled in the ice bath. Then 7.54 g
tert-butyldimethylsilylchlorid in 20 ml dichloromethane are added followed by 9.8 ml triethylamine and
0.5 g 10 dimethylaminopyridine. The solution is stirred for 16 h at ambient temperature and then
diluted with 100 ml dichloromethane. The organic‘%ﬂ‘uase is washed twice with aqueous 1 M
hydrochloric acid and once with aqueous sodium hydrogen carbonate solution and then dried over
sodium sulphate. After the solvent has been eliminated the residue is filtered through silica gel

(cyclohexantsewseiiseshetveemi0 aad/18R1C1 6 HifluaoasslywrouR S sl i clpde adly: m/z =
410/412/4144Rking WitV iEXamRlena Bry26dnibranacid] drilkoaliypvisib/letsenvt beazehetinder argon

1.6 mi risopropylacelyen. gng A4l e buAmne folae .8 rcanResiadice and 073 g
S :

bis-(triphenylphosphine)-palladium dichloride are added to an oxygen-free solution of 15.0 g
1-bromo-4-iGeELHBRYERigE Bt iRndRtiosalyina RIPSTSRaRe PhR WGHLAYY Afred for 16 h at ambient
temperaguretapshtitrstubeh iterethahtd apleGelite ans lerapendteddibd90. The residue is
chromatographed through silica gel (cyclohexane). Yield: 17.4 g (100% of theory ) Mass spectrum

(ESC"): m/z = 336/338 (Br) [Mr S The following compounds are obtained analo%ouslz to Example V:
Any acetal or ketal protecting group used is cleaved for example hydrolyticalty in an

aqueous solvent, e.g. in water, isopropanol/water, acetic acid/water,
tetrahydrofuran/water or dioxanefwater, in the presence of an acid such as

10 trifluorcacetic acid, hydrochioric acid or sulphuric acid or aprotically, e.g. in the
presence of iodotrimethylsilane, at temperatures hetween 0 and 120°C, preferably at
temperatures between 10 and 100°C.

A trimethylsilyl group is cleaved for example in water, an aqueous solvent mixture or
15 a lower alcohol such as methanol or ethanol in the presence of a base such as
lithium hydroxide, sodium hydroxide, potassium carbonate or sodium methoxide.
In aqueous or alcoholic solvents, acids such as e.g. hydrochioric acid, trifluoroacetic
~ acid or acetic acid are also suitable. For ¢leaving in organic solvents, such as for
example diethyl ether, tetrahydrofuran or dichloromethane, it is also suitable to use

20 fluoride reagents, such as e.g. tetrabutylammonium fluoride.

A benzyl, methoxybenzyl or benzyloxycarbonyl group is advantageously cleaved

hydrogenolytically, e.g. with hydrogen in the presence of a catalyst such as

palladium/charcoal in a suitable solvent such as methanol, ethanol, ethyl acetate or
25  glacial acetic acid, optionally with the addition of an acid such as hydrochioric acid at

tempe.ratures between 0 and 100°C, but preferably at ambient temperatures between

20 and 60°C, and at a hydrogen pressure of 1 to 7 bar, but preferably 3 to & bar. A

_ 2,4-dimethoxybenzyl group, however, is preferably cleaved in trifluoroacetic acid in

the presence of anisole. '
30

A tert.butyl or tert.butyloxycarbony! group is preferably cleaved by treating with an

acid such as trifluoroacetic acid or hydrochioric acid or by treating with

iodotrimethylsilane optionally using a solvent such as methylene chioride, dioxane,

methanol or diethylether,



(1) 4-bromo-1-(triisopropylsilylethynyl)-2-(4-ethoxy-benzyl)-benzene
4-bromo-1-iodo-2-(4-ethoxy-benzyl)-benzene is used as the starting material for the io coupling
reaction described hereinbefore. Mass spectrum (ESE): m/z = 471/473 (Br) [MOM+  (2)
J445-bromo-2-chloro-benzVI)-ohenvlethynyl1-triisopropyl-silane 15
4-bromo-1-chloro-2-(4-iodo-benzyl)-benzene is uséd as starting material. Br This compound may
also be obtained according to Example X. 55 Example VI
(5-bromo-2-fluoro-Phenv1)-{4-Rtriisopropvisilyl)-ethvnvil-Phenvl)-methanol 5 33.8 ml of a 1.6 M
solution of n-butyllithium in hexane are added dropwise under argon to a solution of 17.4 g

1-bromo-4- trii§%9@é(&%ﬁ)ﬁ@3é\é@?(ﬂéﬂ&@fﬁ%éfbﬂe@9mFQJM‘:@@BMH&QM%@UHG%% 1, The solution
is stirred for h at -70C, Th%w 5 bromo-2-fluoro- enz%% § dlss ved in.30 ml of

tetrahydrofur PSR AR 7Y \Ns%rgoé'lp FEOHRR R PR Irgﬁ'ﬂ'\ofhgycoollng bath to
warm up oveeniventiorahiyieiactioongrermrivdicdhans M@d@aé@@%&M@MIQMre is extracted with
ethyl acetate. The combined organic phase are dried over sodium sulphate, and the solvent is

removed. The residue |is urlfled throu |I|ca ?‘l clohexane/et cet ). 15 Yield: 14.3
600% of thel R F T SRR TR ISV Sy (hFo a He Bmetitaiyor

triisopropyl group. The 2-hydroxisoprop-2-yl group may also be used as a protective

group.

10 For example, a protecting group for a hydroxy group may be a trimethylsilyl, acetyl,
trityl, benzyl or tetrahydropyranyl group.

Protecting groups for an amino, alkylamino or imino group may be, for example, a
15 formyl, acetyl, trifluoroacetyl, ethoxycarbonyl, tert.butoxycarbonyl, benzyloxycarbonyl,
benzyl, methoxybenzyl or 2,4-dimethoxybenzyl group.

Moreover, the compounds of general formula | obtained may be resolved into their
enantiomers and/or diastereomers, as mentioned hereinbefore. Thus, for example,

20 cisfrans mixtures may be resolved into their ¢is and tfrans isomers, and compounds
with at least one optically active carbon atom may be separated into their

enantiomers,

Thus, for example, the cis/frans mixtures may be resolved by chromatography into
26 the ¢is and frans isomers thereof, the compounds of general formula | obtained which
oceur as racemates may be separated by methods known per se (cf. Allinger N, L.
and Eliel E. L. in "Topics in Stereocchemistry”, Vol. 8, Wiley Interscience, 1971) into
. their optical antipocdes and compounds of general formula | with at least 2
asymmetric carbon atoms may be resoived into their diastereomers on the basis of
30 their physical-chemical differences using methods known per se, e.g. by
chromatography and/or fractionat crystaliisation, and, if these compounds are
obtained in racemic form, they may subsequently be resolved into the enantiomers

as mentioned above.



The following compounds are obtained analogously to Example VI: 20 (1)
(3-bromo-pheny1)-{4-[(triisoproPylsily1)-ethynyll-Phenyll-methanol Si 0 Mass spectrum (ESI"): m/z =
487/489 (Br) Em+Hcoor 56 (2)
(5-bromo-2-methoxy-pheny1)-{4-[(triisopropylsilyl)-ethynyl1-phenyft-methanol 0 Mass spectrum
(ESI+): m/z = 473/475 (Br) [M+H)* 5 Example VIl #4
[4-(5-bromo-2-fluoro-benzvl)-phenylethvnvll1-triisoPropvl-silane 10 A solution of 5.6 g
(5-bromo-2-fluoro-pheny1)-{4-[(triisopropylsily1l)-ethynylpphenyl)- methanol and 4.1 ml triethylsilane in
50 ml dichlorbheethaniomesparedipfertbir sapais ety ISP RRTBIOA Btk iR @haee8IBIvly added
dropwise, angythe seldiestisntirediobichlgizaiveiesisamperpiasetifheibaiatiptidaigiluted with

dichloromethgng and Lo washad.wih saurousodlumudnaen cadinata spiian,ifter drying over

sodium sulphaa?t‘ev e solvent is removed and the residue gggu using silica gel (cyclohexane).
 Yield: 2.6 g (4Bvpermiesn)Ros BRRIEHERY @oifisAldAhe astyaler dsrvallyeser alcohols

5 thereof, and separating the diastereomeric mixture of salts or derivatives thus
obtained, e.g. on the basis of their differences in solubility, whilst the free antipodes
may be released from the pure diastereomeric salts or derivatives by the action of
suitable agents. Optically active acids in common use are e.g. the D- and L-forms of
tartaric acid or dibenzoyltartaric acid, di-o-tolyltartaric acid, malic acid, mandelic acid,

10 camphorsuiphonic acid, glutamic acid, aspartic acid or quinic acid. An opfically active
alcoho! may be for exampie (+)} or (-)-menthol and an optically active acyl group in
amides, for example, may be a (+}-or (-}-menthyloxycarbonyl.

15  Furthermore, the compounds of formula | may be converted into the saits thereof,
particularty for pharmaceutical use into the physiclogically acceptable salts with
inorganic or organic acids. Acids which may be used for this purpose include for
example hydrochioric acid, hydrobromic acid, sulphuric acid, methanesulphonic acid,
phosphoric acid, fumaric acid, succinic acid, lactic acid, citric acid, tartaric acid or

20  maleic acid.

Moreover, the compounds obtained may be converted into mixiures, for example 1:1
or 1:2 mixtures with amino acids, particularly with alpha-amino acids such as proline
or phenylalanine, which may have particularly favourabie properties such as a high

25  crystallinity.

The compounds according to the invention are advantageously also obtainabie
- using the methods described in the examples that follow, which may also be
combined for this purpose with methods known to the skilied man from the literature,
30 for example, particularly the methods described in WO 88/31697, WO 01/27128, WO
02/083066, WO 03/099836 and WO 2004/063209.

As already mentioned, the compounds of general formula | according to the invention

and the physiologically acceptable salts thereof have valuable pharmacological



The following compounds are obtained analogously to Example VII: (1)
[4-(3-bromo-benzylyphenylethynyl1-triisopropyl-silane 57 Br Mass spectrum (ESI+): m/z = 427/429
(Br) [M+H] (2) [4-(5-bromo-2-methoxy-benzyl)-phenylethynyll-triisoProPyl-silane 5 In a departure from
the process described hereinbefore the reaction solution is stirred in the ice bath instead of at ambient
temperature until the reaction is complete. Br Mas§%pectrum (ESI+): m/z = 457/459 (Br) [M+H]+
ioExample VIII Cl Br 4-bromo-2-brommethy1-1-chloro-benzene 4.0 g N-bromosuccinimide are slowly
added to a solution of 5.09 of 4-bromo-1- 15 chloro-2-hydroxymethyl-benzene and 5.9 g
triphenylphogptmadias, Sentidudre aaiyibbniyaifertitedne Sdiunrdsrendient gy eeambient temperature

the precipitaig,is:fillssrerefbandiherpiestisreliminated in vacua. The residue is purified through silica
gel (cyclohexane/ethyl acetate 50:1).

The 'biological properties of the new compounds may be investigated as follows:

The ability of the substances to inhibit the SGLT-2 activity may be demonstrated in a
test set-up in which a CHO-K1 cell line (ATCC No. CCL 61) or altematively an
HEK?293 cell line (ATCC No. CRL-1573), which is stably transfected with an
eipr’ession vector pZeoSV (Invitrogen, EMBL accession number L36849) , which.

10 contains the cDNA for the coding sequence of the human sodium glucose
cotransporter 2 (Genbank Acc. No.NM_003041) (CHO-hSGLT2 or HEK-hSGLT2).
These cell lines transport 'C-labelled alpha-methyl-glucopyranoside (**C-AMG,
Amersham) into the interior of the cell in sodium-dependent manner.

15 The SGLT-2 assay is carried out as follows:
CHO-hSGLT? cells are cultivated in Ham’s F12 Medium (BioWhittaker) with 10%
foetal calf serum and 250 pg/mi zeocin (invitrogen), and HEK293-hSGLTZ2 cells are
cultivated in DMEM medium with 10% foetal calf serum and 250 pg/ml zeocin
(invitrogen). The cells are detached from the culture flasks by washing twice with

20 'PBSV and subsequently treating with trypsinlEDTA. After the addition of cell culture
medium the cells are centrifuged, resuspended in culture medium and counted in a
Casy cell counter. Then 40,000 cells per well are seeded into a white, 96-well plate
coated with poly-D-lysine and incubated ovemight at 37°C, 5% CO,. The cells are
washed twice with 250 il of assay buffer (Hanks Balanced Salt Solution, 137 mM

25  NaCl, 5.4 mM KCl, 2.8 mM CaCly, 1.2 mM MgSO, and 10 mM HEPES (pH7.4), 50
ug/mi of gentamycin). 250 pl of assay buffer and 5 pl of test compound are then
added to each well and the plate is incubated for a further 15 minutes in the

_incubator. 5 pi of 10% DMSO are used as the negative control. The reaction is

started by adding 5 ul of "*C-AMG (0.05 1Ci) to each well. After 2 hours' incubation at

30 37°C, 5% COa,, the cells are washed again with 250 pt of PBS (20°C) and then lysed
by the addition of 25 it of 0.1 N NaOH (5 min. at 37°C). 200 pi of MicroScint20
(Packard) are added to each well and incubation is continued for & further 20 min at
37°C. After this incubation the radioactivity of the "*C-AMG absorbed is measured in

a Topcount (Packard) using a **C scintillation program.



Yield: 4.9 g (76% of theory) 20 Mass spectrum (El): m/z = 282/284/286 (Br+Cl) [M] 58 Example 1X
(4-iodo-phenvlethvnvfi-triisopropvl-silane 5 Under argon 18.09 sodium iodide (dry), 0.69 copper iodide
and 0.8 g cyclohexane-1,2-diarnine are added to a solution of 20.0 g (4-bromo-phenylethynyl)-
triisopropyl-silane. The solution is refluxed with stirring for 24 h and then cooled to ambient
temperature. 1% ammonia solution (100 ml) is add®d and the mixture is 10 extracted with ethyl
acetate. After drying over sodium sulphate the solvent is removed and the residue is purified using
silica gel (cyclohexane). Yield: 21.0 g (92% of theory) Mass spectrum (El): m/z = 384 [Mr 15 Example
X Cl 14-(5-bromo-2-chloro-benzvh-phenvlethvnvll-triisopropvl-silane 20 Under argon 0.66 mlofa 2 M

?fl_lﬂciion Or]: iS@Q@f?)élFﬂﬁﬁﬂﬁ@&%&WW@ni%@é@hﬁﬁiﬁ@ﬁh&ﬁ@@m’ﬁdd%ﬁﬂég@wfﬁ@t%&.wmtion of 0.50 g
-iodo-p en et ?)5 riis S r%g ml dry tetra Eﬁé‘fj chi Ied to 25C. The solution is
stirred for 30 é %%ﬁ ég |ne Fh 'a)kfém oﬁg é% Jtlon ofdé)uCN*Z LICIin
tetrahydrofuﬂa‘ﬁQbT@pé?é‘d Waﬁgwm@ CHONCA 9 HRERRB teRlisatio 1:2). Shortly
5

The compounds of general formula | according to the invention may for example

have EC50 values below 1000 nM, particularly below 200 nM, most preferably below

50 nM.

10 In view of their ability to inhibit the SGLT activity, the compounds of general formuia |
according to the invention and the corresponding pharmaceutically acceptable salts
thereof are theoretically suitable for the treatment and/or preventative treatment of all
those conditions or diseases which may be affected by the inhibition of the SGLT
activity, particularly the SGLT-2 activity. Therefore, compounds according to the

15  invention are particularly suifable for the prevention or treatment of diseases,
particularly metabolic disorders, or conditions such as type 1 and type 2 diabetes
meliitus, complications of diabetes (such as e.g. retinopathy, nephropathy or
neuropathies, diabetic foot, ulcers, macroangiopathies), metabolic acidosis or
ketosis, reactive hypoglycaemia, hyperinsulinaemia, glucose metabolic disorder,

20 insulin resistance, metabolic syndrome, dyslipidaemias of different origins,
atherosclerosis and relaled diseases, obesity, high blood pressure, chronic heart
failure, oedema and hyperuricaemia. These substances are also suitable for
preventing beta-cell degeneration such as e.g. apoptosis or necrosis of pancreatic
beta cells. The substances are also suitable for improving or restoring the

25  functionality of pancreatic cells, and also of increasing the number and size of
pancréatic beta cells. The compounds according to the invention may also be used
as diuretics or antihypertensives and are suitable for the prevention and treatment of

. acute renal failure.

30  In particular, the compounds according to the invention, including the physiologically
acceptable salts thereof, are suitable for the prevention or treatment of diabetes,
particularly type 1 and type 2 diabetes mellitus, and/or diabetic complications.



59 afterwards, 0.35 g 4-bromo-2-bromomethy1-1-chlorbenzene are added and the reaction mixture is
brought up to -5C in the cooling bath. After 6 h stirring at -5C the solution is heated to ambient
temperature and stirred overnight. Then a mixture of saturated ammonium chloride solution and 25%
ammonia solution (9:1) is added and 5 the resulting mixture is added to water. The organic phase is
separated off and the aqueous phase is extracted With ethyl acetate, the combined organic phases are
dried over sodium sulphate, and the solvent is removed. The residue is purified through silica gel
(cyclohexane). Yield: 0.28 g (50% of theory) 10 Mass spectrum (El): m/z = 461/463/465 (Br+a) [M+Fir
Example XI 'Shexksana gqoiiekis-aclifvadtetomespondnecagivitifonesatasitiorphaotpn

D-glucono-1,9dasto re sumd O8-aHa kb paihy Wasahotnse a #eRisu el leteahvwadnafuran is cooled to -5C.
Then 85 ml trimethylsicliylchlq{,i%ﬁtgre added drogwise sg E at tg%ggr%erature doe§ not exceed 5C. The
1 a

solution is thel té’tri?rga B30 a !altlpn Sient %%ggr% unre, ﬁan na gld%'iqﬁ%‘c?r 14 h at ambient

temperature. FfepifiEtieuatsoPste Ratsnis desentdssidtdrredisolbe the theskaevagl, and 500 ml of

water aresaddedamtihas 110 iagpasriugy dopB0ohE WeRglRcouEh8sUIaRIE Phaseos then separated
off and washed. | C nce wit ueous sodjum dihydrogen hate solution, water and
saturated aqt?é%%g_g Eggjj‘ér{?g%orl?l eQ @)Ofaﬁt(')eh.mr%aecég ventis. fré%nﬁ%r\%]f i g%énsﬁa&eé@’taken up in 250
ml of toluene AR YBIREN NS SeEIRPHERTOVTarEB ] RIBRRr$d EeRBIIE do(HISpFYRNE0Y pure) Mass
spectrum (ESth)y: pe/forrmifiafdd) bftisnally together with other active substances, together with

one or more inert conventional carriers and/or dituents, e.g. with com starch, lactose,
10 glucose, microcrystalline celiulose, magnesium stearate, polyvinylpyrrolidone, citric
acid, tartaric acid, water, water/ethanol, water/glycerol, water/sorbitol,
water/polyethylene glycol, propylene glycol, cetylstearyl aicohol,
carboxymethyicellulose or fatty substances such as hard fat or suitable rnixture.s
thereof, fo produce conventional galenic preparations such as plain or coated tablets,

15  capsules, powders, suspensions or suppositories.

The compounds according to the invention may aiso be used in conjunction with
other active substances, particularly for the treatment and/or prevention of the
diseases and conditions mentioned above. Other active substances which are

20 suitable for such combinations include for example those which potentiate the
therapeutic effect of an SGLT antagonist according to the invention with respect to
one of the indications mentioned and/or which aliow the dosage of an SGLT
antagonist according fo the invention to be reduced. Therapeutic agents which are
suitable for such a combination include, for example, antidiabetic agents such as

25  metformin, sulphonylureas (e.g. glibenclamide, tolbutamide, glimepiride), nateglinide,
repaglinide, thiazolidinediones (e.g. rosiglitazone, pioglitazone), PPAR-gamma-
agonists (e.g. Gl 262570) and antagonists, PPAR-gamma/alpha modulators (e.g.

- KRP 297), alpha-glucosidase inhibitors (e.g. acarbose, voglibose), DPPIV inhibitors

(e.g. LAF237, MK-431), alphaZ-antagonists, insulin and insulin analogues, GLP-1

30 and GLP-1 analogues (e.g. exendin-4} or amylin. The list alsc includes inhibitors of
protein tyrosinephosphatase 1, substances that affect dereguiated glucose
production in the liver, such as e.g. inhibitors of glucose-6-phosphatase, or fructose-
1,6-bisphosphatase, glycogen phosphorylase, glucagon receptor antagonists and

inhibifors of phosphoenol pyruvate carboxykinase, glycogen synthase kinase or



60 Example XII 0 1-fluo ro-4-( 1-methoxv-D-ol ucopvra no s-1-y1)-2-(4-triisopro pvl s ilvlethynyl-benzvl
)- benzene 5 A solution of 4.46 g [4-(5-bromo-2-fluoro-benzyl)-Pherwlethynyl]-triisoProPy1-silane in
30 ml dry diethyl ether is cooled to -80C under argon. 11.8 ml of a 1.7 M solution of tert-butyllithium in
pentane are slowly added dropwise to the cooled solution, and then the solution is stirred for 45 min at
-80C. Then a solution of 5.19 g of 2,3,4,6- 10tetrakd&-0-(trimethylsily1)-D-glucopyranone in 50 ml
diethyl ether, chilled to -80C, is added dropwise to this solution through a transfer needle. The
resulting solution is stirred for 3 h at -78CThen a solution of 1.7 ml methanesg}l‘ghonic acid in 50 ml of

methanol is aytataiersbgasaing feWRINSPIRM IV LR IGh G EIIR ANF T A-at ambient
temperature rddir el ivibin i engneiirakseh valbreistytih)s apratpy lengine zmfihrafe evaporated down to

e o oosstfract Rudlind Japuth alse gl lehiaamearelpRianla dpky, Ve 289

(50% of theorei/r} ass spectrum :m/z =576 [M+NI-14+ 20 The following compounds are
obtained an&@&%égﬁﬂfﬁ%%&ﬁﬁl@b@ﬁ%ﬁ)@-g- avasimibe} or cholesterol absorption inhibifors

1-methoxy-4« ingdfoxwantiuc eRatanes tily Axid-tihditis eptapyisdy sthynylfeneydirblenzene
Advantageo S dug RRI MBI SARERUR il PANGR AN SXReRG Al lRahangpUIphonic acid.
as CETP inhibitors or ABC1 regulators or active substances for treating obesity, such
as sibutramine or tetrahydrolipostatin, dexfenfluramine, axokine, antagonists of the
cannabinoid1 receptor, MCH-1 receptor antagonists, MC4 receptor agonists, NPY5
10 or NPY2 antagonists or R3-agonists such as SB-418790 or AD-8677 and agonists of

the SHTZ2c receptor.

Moreover, combinations with drugs for influencing high blood pressure, chronic heart
failure or atherosclerosis such as e.g. A-ll antagonists or ACE inhibitors, ECE

15 inhibitors, diuretics, B-blockers, Ca-antagonists, centrally acting antihypertensives,
antagonists of the alpha-2-adrenergic receptor, inhibitors of neutral endopeptidase,
throrﬁbocyte aggregation inhibitors and others or combinations thereof are suitable.
Examples of angiotensin 1l receptor antagonists are candesartan cilexetil, potassium
losartan, eprosartan mesylate, valsartan, telmisartan, irbesartan, EXP-3174, L-

20 158809, EXP-3312, olmesartén, medoxomil, tasosartan, KT-3-671, GA—01 13, RU-
684276, EMD-90423, BR-8701, etc. Angiotensin Il receptor antagonists are preferably
used for the treatment or prevention of high blood pressure and complications of
diabetes, often combined with a diuretic such as hydrochlorothiazide.

25 A combination with uric acid synthesis inhibitors or uricosurics is suitable for the

treatment or prevention of gout.

. A combination with GABA-receptor antagonists, Na-channel blockers, topiramat,
protein-kinase C inhibitors, advanced glycation end product inhibitors or aldose
30 reductase inhibifors may be used for the treatment or prevention of complications of

diabetes.

The dosage for the combination partners mentioned above is usefully 1/5 of the

lowest dose normally recommended up to 1/1 of the normally recommended dose.



0 Mass spectrum (ES1+): m/z = 588 [M+NFI41+ (2)
1-chloro-4-(1-methoxy-D-glucopyranos-1-y1)-2-(4-triisopropylsilylethynyl-benzyl)- 5 benzene 0 Mass
spectrum (ES1+): m/z = 592/594 (CI) [M+NFI4+ 10Example XIII 62
1-fluoro-4-(2,3,4,6-tetra-0-acetyl-R-D-glucopyranos-1-v1)-2-(4-thisopropvisilylethynylbenzvl)-benzene
A solution of 0.8 g 1-fluoro-4-(1-methoxy-D-glucoBranos-1-yl)-2-(4- 5
triisopropylsilylethynyl-benzyl)-benzene and 0.5 ml triethylsilane in 6 ml dichloromethane and 10 ml
acetonitrile is cooled to -10C. 0.27 ml boron tritluoride etherate are added dropwise to the cooled
solution. The solution is then stirred for 3 h in the ice bath. Aqueous sodium hydrogen carbonate

solution is adggeie-the spkbiienARddhenstheomisiradeexyrariedavth edypaseiate. The organic
phase is 10 dried gver spdium sulphate, the.splvent is removed and the residue is taken up in 6 ml
CichloromettEAHE AR 13 O BN 8 e oo Sk e oo o e
4-dimethylarpimapyeidivithaidesgtiene THasafive sUBSHTRES iSEarRos YR tdemperature and then
combinegl withearion PRMRBAUER iscpuiiag teshaithedithieinmeibanpintieicngasinstiaseris washed with

1M hydroch!]l%ri acid and dried 15 gver sodium sul . A];/ §B en eliminated the
residue is ch e@%?%&“r%%ﬁé& d Vr%bégn gll%gesgf coyrgfgﬁeia%se %[?ql]%?gt%%@%?ﬁﬂ: ). Yield: 0.23 g (23%

et
of theory) Méndubiiinacthgrsrdion-flapgrdent GUpas\IORNER OF ieE %ﬁeﬁviﬁﬁeééﬁfﬁ&ﬁﬁf%&&% obtained

analogously j:-ExsmrlReslbs, particularly one of the diseases or conditions listed above, most

particularly diabetes or diabetic complications.

10
The use of the compound according to the invention, or-a physiologically acceptable
salt thereof, in combination with another active substance may take place '
simultaneously or at staggered times, but particularly within a short space of time. If
they are administered simultaneously, the two active substances are given to the

15  patient together; while if they are used at staggered times the two active substances
are given to the patient within a period of less than or equal to 12 hours, but

particutarly less than or equal to 6 hours.

Consequently, in another aspect, this invention relates to a pharmaceutical

20 composition which comprises a compound according to the invention or a
physiologically acceptable salt of such a compound and at least one of the active
substances described above as combination partners, optionally together with one or

more inert carriers and/or diluents.

25  Thus, for example, a pharmaceutical composition according to the invention
comprises a combination of a compound of formula | according to the invention or a
physiologically acceptable salt of such a compound and at least one angiotensin Il

. receptor antagonist optionally together with one or more inert carriers and/or diluents.

30 The compound according to the invention, or a physiologically acceptable salt
thereof, and the additional active substance to be combined therewith may both be
present together in one formulation, for example a tablet or capsule, or separately in

two identical or different formulations, for example as a so-calied kit-of-parts.



(1) 1-methoxy-4-(2,3,4,6-tetra-0-acetyl-B-D-glucopyranos-1-y1)-2-(4-
thisopropylsilylethynyl-benzyl)-benzene 25 Mass spectrum (ES1+): m/z = 726 [M+NI-14+ 63 (2)
1-chloro-4-(2,3,4,6-tetra-0-acetyl-fl-D-glucoPyranos-111)-2-(4-
triisopropylsilylethynyl-benzyl)-benzene 5 Mass spectrum (ESI+): m/z = 730/732 (Cl) [M-FM-14]
Example XIV i0142,3 ,4,6-Tetra-0-acetyl-1-methoXy-D-plucopyranos-1-y1)-3-(4-
triisopropylsilvlethynyl-benzyl)-benzene A solution of 2.6 g _
[4-(3-bromo-benzy1)-phenylethynyll-triisoPropyl-silane in 20 ml dry diethyl ether is cooled to -80C
under argon !yteerfAregeing 20d KHRiea Srter2tems (MR PPN &AMRHY added dropwise to
the cooled sgh#ieninandthessthia solidctionl Dshintes fohaRminphts-BACHRvecipeal8d2g
2,3,4,6-tetrakis-0- (trimethyisily 1)-D- i1.3Q.ml diethyl ether chilled to -80C is then added
64 dropwise ' I(‘)J%%?s{e s{o ué(r)é/ng%&ﬁr&d% %ﬁmﬁ%ﬁ%%%%%dlgba%e resulting solution is stirred for 2 h at -78C
and then another solution of 1.0 g g 2,3,4,6-tetrakis-0-(trimethylsily1)-Dglucopyranone in 10 ml diethyl
ether chijed poeféiatisnositibe dtaniniseomieundsther hour's stirring at -78C a solution of 2 ml
methanesulphonic acid in 20 ml of

Exar_ng!ei
Cl O
DAY
Br ]

(5-bromo-2-chloro-phenvi-(4-methoxy-phenvi)-methanone

10
38.3 mi oxalyl chioride and 0.8 mi of dimethylformamide are added to a mixture of
100 g of 5-bromo-2-chioro-benzoic acid in 500 mi dichloromethane. The reaction
mixture is stired for 14 h, then filtered and sepérated from all volatile constituents in
the rotary evaporator. The residue is dissolved in 150 mi dichloromethane, the
15 solution is cooled to -5°C, and 46.5 g of anisole are added. Then 51.5 g of aluminium
trichloride are added batchwise so that the temperature does not exceed 5°C. The
solution is stirred for another 1 h at 1-5°C and then poured onto ice. The organic
phase is separated off and the aqueous phase is exiracted another three times with
dichioromethane. The combined organic phases are washed with aqueous 1 M
20  hydrochloric acid, twice with 1 M sodium hydroxide solution and with saturated
sodium chiloride solution. Then the organic phase is dried, the solvent is removed
and the residue is recrystallised in ethanol.
Yield: 86.3 g (64% of theory)
_ Mass spectrum (ESI™): miz = 325/327/329 (Br+Cl) [M+H]"
25
The following compounds are obtained analogously to Example 1.

(1) (5-bromo-2-iodo-phenyl)-(4-ethoxy-phenyl)-methanone



5 methanol is added, the cooling bath is removed and the solution is stirred for 16 h at ambient
temperature. The solution is then neutralised with ethyldiisopropylamine, the solvent is removed
completely and the residue is taken up in 50 ml of toluene. 8.5 ml ethyldiisopropylamine are added,
and the solution is cooled in the ice bath. Then 4.3 ml acetic anhydride and 0,15 g
4-dimethylaminopyridine are added. The solution i8%o stirred for 2 h at ambient temperature and then
combined with aqueous sodium hydrogen carbonate solution. It is extracted with ethyl acetate, the
organic phases are dried over sodium sulphate, and the solvent is removed. The residue is
chromatographed through silica gel (cyclghe celts -1->1:3). Yield: 2.0 g (46% of theory)
15 Mass spectrum (ESII): m/z =726 [M G ing compound is obtained analogously to
Example XIV: (1) 1-(thisopropyl%| Ry 4 346-tetra-0-acetyl-1-methoxy-D-glucopyranos-1-
20 yl)-2-(4-ethoxy-benzyl)-benzene 65 Example XV 0
1-(2,3,4,6-Tetra—0-acetvI-R-D-gIucopyranOs-l—v?)-B-(4-triisopropvlsiIvIethvnvI-bensz)- benzene 51.2
ml triethylsilapgang & Bé-mERPremFtlugrideseimerate-are added dropwise to an ice-cooled solution of
1.0 g 1-(2,3,4,6-tetra-0-acetyl-1-methoxy-D-glucopyranos-1-
y1)-3-(4-triisopropylsilylethynyl-benzy1)-benzene and 25 pl water in 10 ml acetonitrile. The solution is
then stirred fb’rt)3%@%3@'@%?%1%‘%5%%%@%’6@%wre. io Then the solution is again
cooled in the ice bath, and another 1.2 ml trigthylsitane and 0.36 ml boron trifluoride etherate are

Aqueous sodium hydrogen carbonate sojut
is extracted with ethyl acetate. The orgaénic phase i$
removed, Yield: 0.78 9 (81% of theory) Mass specfum (ESI+): m/z = 696 [M+NH4+ 20 The following
compound is obtained analogously to Example XV: (1)
1-(triisopropylsilylethyny1)-4-(2,3,4,6-tetra-0-acetyl-a-D-glucopyranos-1-y1)-2-(4-

ethoxy-benz e

Br I

4-hromo-1-chioro-2-{4-methoxy-benzyl}-benzene

10
A solution of 86.2 g (5-bromo-2-chioro-phenyl}-(4-methoxy-phenyl)}-methanone and
101.5 ml triethylsilane in 75 mi dichloromethane and 150 mi acetonitrile is cooled to
10°C. Then with stirring 50.8 ml of boron trifluoride etherate are added so that the
temperature does not exceed 20°C. The solution is stirred for 14 h at ambient
15 temperature, before another 9 ml triethylsilane and 4.4 ml boron trifiuoride etherate
are added. The solution is stirred for a further 3 h at 45-50°C and then cooled to
' ambient temperature. A solution of 28 g potassium hydroxide in 70 ml of water is
_added and the mixture is stirred for 2 h. Then the organic phase is separated off and
the agueous phase is extracted another three times with diisopropylether. The
20 combined organic phases are washed twice with 2 M potassium hydroxide solution
and once with agueous sodium chioride solution and then dried over sodium
sulphate. After the solvent has been eliminated the residue is stirred in ethanol,
separated off again and dried at 60°C.
Yield: 50.0 g (61% of theory)



66 Example XVI 50 1-chloro-4-(11-D-olucopvranos-1-v1)-2-(4-hydroxvbenzvl)-benzene A solution of
4.0 g [4-(5-bromo-2-chloro-benzyl)-phenoxy}-tert-butyl-dimethyl-silane in 42 ml dry diethyl ether is
cooled to -80C under argon. 11.6 ml of a 1.7 M solution 10 of tert-butyllithium in pentane are slowly
added dropwise to the cooled solution, and then the solution is stirred for 30 min at -80C. This solution
is then added dropwise through a transfer needle, %hich is cooled with dry ice, to a solution of 4.78 ¢
2,3,4,6- tetrakis-0-(trimethylsily1)-D-glucopyranone in 38 ml diethyl ether chilled to -80C. The resulting
solution is stirred for 3 h at -78C. Then a solution of 1.1 ml 15 methanesulphonic acid in 35 ml of
methanol is dddesdsardttire Eiition/is=ENEA B 16(BraCiiiibiélt temperature. The solution is then
neutralised with solid sodium hydrogen carbonate, ethyl acetate is added and the methanol is removed
together withige ether. Aqueous sodium h g({?cé?en carbopate solution is added to the remaining

~ solution and &RFEVIRY P PIRRERRAE ARgioaour fu BRI S 20 are dried over sodium

sulphate and evaporated down. The residue is dissolved in 30 ml acetonitrile and 30 ml
dichlorongethgnya.archibe slutionistcegjadioniBinAfler 67 the addition of 4.4 ml triethylsilane 2.6 ml
boron trifluoride etherate are added dropwise so, that the temperature does not exceed -5C. After the
addition has ended the solution is stirre 5 et - ~10C and then quenched by the
addition of aqueous sodium hydrogen cg . The organic phase is 5 separated off and
the aqueous phase is extracted fouBtimes-v ethyl acetate. The combined organic phase are dried
over sodium sulphate, the nt is re d residue is purified using silica gel. The product
then obtaine %%r?%&ﬁ?&?%%ﬁfnﬂﬁf&%y%% %’&}H an be converted into the pure 11-anomer by total
acetylation of the hydroxy groups with acetic anhydride and pyridine in dichloromethane and 10
recrystallisingthepepshictdrethangliciibeeiod)sbibseobtained is converted into the

10

Example il
Cl
SAeN
Br H

15  4-(5-bromo-2-chloro-benzyl}-phenol

A solution of 14.8 g 4-bromo-1-chloro-2-(4-methoxy-benzyl}-benzene in 150 ml
dichioromethane is cooled in the ice bath. Then 50 ml of a 1 M solution of boron
tribromide in dichloromethane are added, and the solution is stirred for 2 h at ambient
20 temperature. The solution is then coocled in the ice bath again, and saturated |
potassium carbonate solution is added dropwise. At ambient temperature the mixture
is adjusted with aqueous 1 M hydrochiloric acid to a pH of 1, the organic phase is
separated off and the aqueous phase is extracted another three times with ethyl
acetate. The combined organic phases are dried over sodium sulphate, and the
25 saolvent is removed completely.
Yield: 13.8 g (98% of theory)



titte compound by reacting in methanol with 4 M potassium hydroxide solution. Yield: 1.6 g (46% of
theory) Mass spectrum (ES1+): m/z = 3981400 (Cl) [M+Hr 15 Example XVII O
1-chloro-4-M-D-qglucoovranos-1-v1)-244-(trifluoromethylsulphonvioxv)-benzvl11l- benzene 20 10 mg
4-dimethylaminopyridine are added to a solution of Q.38 g
1-chIoro-4-(R—DgIucopyranos-1-y1)-2-(4-hydroxybe‘ir?zyl)-benzene, 0.21 ml triethylamine and 0.39 g
N,N-bis-(trifluoromethanesulphonyl)-aniline in 10 ml dry dichloromethane. The solution is stirred for 4 h
at ambient temperature and then combined with aqueous 25 sodium chloride solution. It is extracted
with ethyl ac&fg&s Stﬁ%cglﬂbfrﬁ@b‘i(ﬂ%tzs?e?r@%?r—fé%gggéﬁéablwguIphate, and the solvent is removed.
The residue is chromatographed through silica gel (dichloromethane/methanol 1:0->4:1). Yield: 0.33 g
(64% of theopy, ) Mﬁéwpectrum (ES1+): m/z = 530/532 (Cl) [M-FNIA4i+ 68 Example XVIII
2,3,4,6-Tetra-U-benzyl-D-olucorwranone 5 4 g freshly activated molecular sieve 4A and 3.3 g
N-methylmorpholine-N-oxide are added b a solution of 10.09 _
2,3,4,6-tetra-0-benzyl-o-D-glucopyrang |i N, 24¢ dichlo hane. The solution is stirred for 20 min

at ambient temperature, before

Br

5 [4-(5-bromo-2-chlaro-benzvi}-phenoxyl-4teri-butvi-dimethyl-silane

A solution of 13.9g 4—(5-bromo-2»chlbro-benzyi)-phenoi in 140 ml dichloromethane
is cooled in the ice bath. Then 7.54 g fert-butyldimethylsilyichiorid in 20 ml
dichloromethane are added followed by 9.8 mi triethylamine and 0.5 g

10 dimethylaminopyridine. The solution is stirred for 16 h at ambient temperature and
then diluted with 100 mi dichloromethane. The organic phase is washed twice with
aqueous 1 M hydrochloric acid and once with aqueous sodium hydrogen carbonate
solution and then dried over sodium sulphate. After the solvent has been sliminated
the residue is filtered through silica gel (cyclohexane/ethyt acetate 100:1).

15 Yield: 16.8 g (87% of theory)

~Mass spectrum (E!): miz = 410/412/414 (Br+Cl) [M]"

Example V

Br

20  1-bromo-4-triisopropyisitylethynyl-benzene

Under argon 11.6 mi triisopropylacetylen and 14.4 mi triethylamine followed by 0.2 g
copper iodide and 0.73 g bis-(triphenylphosphine)-palladium dichloride are added to
an oxygen-free solution of 15.0 g 1-bromo-4-iodo-benzene in 150 ml dry

25 tetrahydrofuran. The solution is stirred for 16 h at ambient temperature and then



adding 0.3 g of tetrapropylammonium perruthenate. After 2 h stirring at ambient io temperature the
solution is diluted with dichloromethane and filtered through Celite. The filtrate is washed with aqueous
sodium thiosulphate solution and water and then dried over sodium sulphate. After the solvent has
been eliminated the residue is chromatographed through silica gel (cyclohexane/ethyl acetate 4:1).
Yield: 8.2 g (82% of theory) 15 Mass spectrum (ESH): m/z = 539 [M+H] Example XIX 69
1-(2,3,4,6-Tetra-0-benzvl-1-hydroxv-D-alucoavranos-1-v1)-344-(tert-butyl-dimethvisilvloxv)-benzv11-4-
methvl-benzene 5 A solution 0f 0.34g -

[4-(5-bromo-fiteted-{irbesizGplishantbsstpesatas AppaimBerfasidiene shrematesiprRb®shydrofuran is cooled
to -80C undqﬁ@@ns@é@@t@g@,ﬁeﬁak{bﬁolution of n-butyllithium in hexane are added dropwise to the
cooled soluti%n,(gndg/the ﬁ!Hg/io ﬁggirr d for 1.5 h at -78C. A solution of 0.43 g

2,3,4,6-tetra- Hn ﬂbgdsl cof))?ranonré n 2.5 ml of tetrahydrofuran chilled to -80C is added dropwise
to io this soluiessispestamsBBtransfersd#as {88 MdEulting solution is stirred for 5 h at - 78C. The
reaction is quenched with a solution of 0.1 ml acetic acid in 1 ml of tetrahydrofuran and heated to
ambient temperature. Then agqueous sodi jon is added and the mixture is
extracted fouﬁﬁﬁégovwv‘lt %nﬁq%@edtéa i lﬂé%%a%ﬁ‘%%a@? g@%@%&er sodium sulphate and
evaporated down. The 15residue is purified by chromatography on silica gel (cyclohexane/ethyl

acetate 15:1(Pdbro¥ield(BidSpeb3RMynthARp purelidassspeiibeny¢hSr): m/z = 868 [M+H]
4-bromo-1-iodo-2-(4-ethoxy-benzyl)-benzene is used as the starting material for the

10 coupling reaction described hereinbefore.

Mass spectrum (ESI™): m/z = 471/473 (Br) [M+H] *

, (2) [4-(5-bromo-2-chloro-benzyl}-phenylethynyll-triisopropyl-silane
15  4-bromo-1-chloro-2-{4-lodo-benzyl)-benzene is used as starting material.

/LSi/I\
) O Ci O 7/

This compound may also be obtained accordihg to Example X.




70 Example XX
142,3,4.6-tetra-0-benzyl-11-D-olucopyranos-1-yl)-3-(4-hvdroxv-benzyl)-4-methVIbenzene 5 A solution
of 0.48 g (approx. 88% pure)
1-(2,3,4,6-tetra-0-benzyl1-1-hydroxy-Dglucopyranosyl)-344-(tert-butyl-dimethyl-silyloxy)-benzyl]-4-meth
yl-benzene in 3.5 ml dry acetonitrile is cooled to -4%C under argon. 0.13 ml triisopropylsilane and 0.08
ml boron trifluoride etherate are added dropwise to the cooled solution. The solution is 10 stirred for 3
h at -35C, before another 0.02 ml of triisopropylsilane and 0.01 ml of boron trifluoride etherate are
added. After a further 2 h at -40C aqueous potassium carbonate is added and the solution is stirred for
1 h at ambiept, temapevature. Then it is diluted with water and extracted four times with ethyl acetate.
The organic phase Is dried over sodium sulphate, concentrated and chromatographed through silica
gel 15(cyclohexane/ethyl acetate 10:1->4:1). Yield: 0.24 g_(,bé%jitheory ). Mass spectrum (ESr): m/z

= 738 [M+NH41 Example XXI 71 .
1-(2,34,6-tetra-O-benzvl4-D-olucopvrano5-1- v1) 344 -(te g'ofuran-S-vav)-

enew,i-_salphonate are added to a mixture of
$-1-y1)-3-(4-hydroxy-benzyl)-4-methylbenzene

benzvft-4-methvl-benzene 0.10 g tet
0.24 g 1- 5 (2,3,4,6-tetra-0-benzy1-1
and 0.13 g caesium carbonate ing* ormamide. The mixture is stirred for 4 h at 65C,
before water is added. It is extracted three tirges with ethyl acetate, the organic phase is dried over
sodium sulphate and the solvent is removed The residue is purified through silica gel purified
(cyclohexandibgimacefitera yrifiviisperapisidetpaydl ohaQvB e RBNOL shectrum (ESI+): m/iz =

808 [M-+H]

33.8 ml of a 1.6 M solution of n-butyliithium in hexane are added dropwise under
argon to a solution of 17.4 g 1-bromo-4-triilsopropyisilylethynyl-benzene in 120 mi dry
tetrahydrofuran chilled to -78°C. The solution is stirred for 1 h at -70°C. Then 10.8 g
5-bromo-2-fluoro-benzaldehyde dissolved in 30 ml of tetrahydrofuran are added

10 dropwise over 15 min. The resulting solution is left in the cooling bath to warm up
overnight fo ambient temperature. Then water is added and the mixture is extracted
with ethyl acetate. The combined organic phase are dried over sodium sulphate, and
the solvent is removed. The residue is purified through silica gel (cyclohexane/ethyl
acetate 4:1).

15 Yield: 14.3 g (60% of theory}
Mass spectrum (ESI*): m/z = 461/463 (Br) [M+H]"

The following compounds are obtained analogously to Example Vi:

20 (1) (3—bromo—phenyi)—{m[(triisopropylsilyi)-ethynyl]~phenyi}-methanof

—U\
OO

Mass spectrum (ES!"): m/z = 487/489 (Br) [M+HCOOT



Example XXII
151-(2,3,4,6-tetra-0-benzv1-11-D-olueopvranos-1-v1)-3-14-(trifluoromethvisulphonvioxv)-
benzvil-4-methyl-benzene A solution of 0.62 g '
1-(2,3,4,6-tetra-0-benzyl-a-D-glucopyranos-1-}(1)-3-(4-hydroxybenzy1)-4-methyl-benzene in 4.5 ml dry
dichloromethane is cooled to -10C under 20argon®8.14 ml of pyridine and a solution of 0.39
trifiuoromethanesulphonic anhydride in 0.5 ml dichloromethane are added to the cooled solution. The
solution is stirred for 0.5 h at -5 to -10C, before aqueous sodium hydrogen carbonate solution is
added. The mixture is extracted three times with dichloromethane, the combined organic phases are
washed with @guegrseb Mrhyskaghiedeacil pad shiesyrien 2hsodiwm:suiphateardter the solvent has
been eliminated the residue is chromatographed through silica gel (cyclohexane/ethyl acetate
15:1->7:1). 72 Yield: 0.62 g (84% of theory ) Mass spectrgr_n{EfQ: m/z = 853 [M4-1-Ir Example XXIII
5
1-(2,3,4,6-tetra-0-benzvl-6-D-glucopvranos-1}v1)-3-44-(trimettisilylethynvl)-benzvfl4-methyl-benzene

Mass spectrum (ESI"): miz = 473/475 (Br) [M+H] "

5
Example Vi
F
Sa WY
Br \<Si\[/
[4-(5-bromo-2-fluoro-benzvl)-phenviethynyil-triisopropyl-silane
10

A solution of 5.6 g (5-bromo-2-flucro-pheny!)-{4-[{triisopropylsilyl)-ethynyl}-phenyl}-
methanol and 4.1 mi triethyisitane in 50 mi dichloromethane is cooled in the ice bath.
Then 4.7 mi trifluoroacetic acid are slowly added dropwise, and the solution is stirred
for 4 h at ambient temperature. The solution is diluted with dichloromethane and |
15  washed with aqueous sodium hydrogen carbonate solution. After drying over sodium
sulphate the solvent is removed and the residue is purified using silica gel
. (cyclohexane).
Yield: 2.6 g (48% of theory)
Mass spectrum (El): m/z = 445/447 (Br) [M]"
20
The following compounds are obtained analogously to Example VII:

(1) [4-(3-bromo-benzyl}-phenylethynyl]-triisopropyl-sitane



added to a solution of 0.60 g 1-(2,3,4,6-tetra-0-benzy1-11-D-glucoPyranos-1-y1)-344-
(trifluoromethylsulphonyloxy)-benzy11-4-methyl-benzene in 3 ml of dimethylforrnamide. The flask is
tightly sealed and stirred for 4 h at 90C. Then another 20 mg of bis-(triphenylphosphine)-palladium
dichloride and 0.6 ml 15 trimethylsilylacetylene are added, and the solution is stirred for a further 4 h at
90C. Then aqueous sodium hydrogen carbonate s®fution is added, the mixture is extracted three times
with ethyl acetate, and the combined organic phases are dried over sodium sulphate. After the solvent
has been eliminated the residue is chromatographed through silica gel (cyclohexane/ethyl acetate
40:1->10:1). 20 Yield: 0.45 g (80% of theory ) Mass spectrum(ESI+): m/z = 818 IM+NI-141+ 73
Preparation of the end compounds: Example 1 50 ——<<
1-chloro-2-(4-cyclopentvioxvbenzv1l)-4-(3-D-olucorivranos-1-y#ibenzene 0.16 ml iodocyclopentane are
added to a mixture of 0.25 g 1-chloro4-(8-Dglucopyranoss Oﬁ%hydroxybenzyp-benzene and 0.4 g
caesium carbonate in 2.5 10 ml of dirAt 3 The mixture is stirred for 4 h at 45C, before
another 0.1 g caesium carbonate angl : lopentane are added. After another 14 h stirring
at 45C aqueous sodium chlorideBsolution is added and the mixture is extracted with ethyl acetate. The
organic phasg s drj r i ul ﬁlygmhis removed and the residue is purified using
silica gel 15(ﬁé%fo%ﬁ%@ﬁ%%ﬁggﬁgno???g%g?lg)ﬁweId: 0.23 g (78% of theory) Mass spectrum (ESI+):
m/z = 466/468 (Cl) [M-ENI-14+ The following compounds are obtained analogously to Example 1:

(2) [4—(5—bmmo—2~methoxy-benzyl)—phenylethynyl]—triiso'propyi»silane

5 In a departure from the process described hereinbefore the reaction solution is stirred

in the ice bath instead of at ambient temperature until the reaction is complete.

Br
Mass spectrum (ESI™): miz = 457/459 (Br) [M+H] "

10  Example VIli
Ci

Br

Br

4-bromo-2-brommethyl-1-chioro-benzene

4.0 g N-bromosuccinimide are slowly added to a solution of 5.0 g of 4-bromo-1-

15  chloro-2-hydroxymethyl-benzene and 5.9 g triphenylphesphine in 50 ml of
tetrahydrofuran chilled to 5°C. After 1 h stirring at ambient temperature the precipitate
is filtered off and the solvent is eliminated in vacuo. The residue is purified through
silica ge! (cyciohexane/ethy! acetate 50:1).

Yield: 4.9 g (76% of theory)
20 Mass spectrum (El): m/z = 282/284/286 (Br+Cl) My



20 (2_) 1-§:hloroj4-(8-D-glucopyranos-l-yl)-2444(R)-tetrahydrofuran-3-yloxy)-benzylk benzene The
reaction is carried out with tetrahydrofuran-3-y$ (S)-toluene-4-sulphonate as the coupling partner. 25
74 Mass spectrum (ESI+): m/z = 451/453 (Cl) [M+1-11+ (3)

1-chloro-4-(f1-D-glucopyranos-1-y1)-214-((S)-tetrahyd rofuran-3-yloxy)-benzyllbenzene 5 The reaction
is carried out with tetrahydrofuran-3-yI(R)-toluene-#sulphonate as the coupling partner. 0 Mass
spectrum (ESI+): m/z = 451/453 (CI) [M+Flj+ 10 (4)
1-chloro-4-(a-D-glucopyranos-1-y1)-244-(tetrahydrofuran-2-on-3-yloxy)-benzylk benzene

Example IX

\\\\ >\
{4-Eodb-ghenglethynﬂ}-t:‘iisogrogyi—sifane

Under argon 18.0 g sodium iodide (dry), 0.6 g copper iodide and 0.8 g N,N’-dimethyl-
cyciohexaﬁe-d 2-diamine are added to a solution of 20.0 g (4-bromo-phenylethynyi)-
triisopropyl-silane. The solution is refiuxed with stirring for 24 h and then cooled to
ambient temperature. 1% ammonia solution (100 mi) is added and the mixture is

10 exiracted with ethyl acetate. After drying over sodium sulphate the solvent is
removed and the residue is purified using silica gel (cyclohexane).
Yield: 21.0 g {92% of theory)
Mass spectrum (El): m/z = 384 M}’

16

Example X
Cl

A
~ T

 [4-(5-bromo-2-chloro-benzyl)}-phenviethynvll-triisopropyl-silane

20 Under argon 0.66 ml of a 2 M solution of isopropyimagnesium chloride in
tetrahydrofuran are added dropwise to a solution of 0.50 g (4-iodo-phenylethynyi}-
triisopropyl-silane in 2.2 ml dry tetrahydrofuran chilled to -25°C. The solution is stirred
for 30 min at -25°C and then combined with 0.26 ml of a 1 M solution of CuCN*2 LiCl
in tetrahydrofuran (prepared by dissolving CUuCN and LiCl in the ratio 1:2). Shortly



The reaction is carried out with 3-bromobutyrolactone as the coupling partner. 0 Mass spectrum
(ESI+): m/z = 465/467 (CI) [M+FI]+ 15 (5)
1-chloro-4-(11-D-glucopyranos-1-y1)-2-(4-cyclobutyloxy-benzyl)-benzene Cl 0 Mass spectrum (ESI+)
m/z = 452/454 (Cl) [WM-14 20(6)
1-chloro-4-(I11-D-glucopyranos-1-y1)-2-(4-cyclohex§¥oxy-benzyl)-benzene 75 0 Mass spectrum
(ESI+): m/z = 480/482 (CI) [M+NI-14+  (7)
1-chloro-4-(11-D-glucopyranos-1-A-244-(tetrahydropyran-4-yloxy)-benzylj5 benzene 0 Mass spectrum
(ESI+): m/z a#8w489, (C35 dVi-blaito-2-bromomethyl-1-chiorbenzene are added and the

reaction mixture is brought up fo -5°C in the cooling bath. After & h stirring at -5°C the
solution is heated to ambient temperature and stirred overnight. Then a mixture of
saturated ammonium chioride solution and 25% ammonia solution (9:1) is added and
5 the resuliing mixture is added to wéfer. The organic phase is separated off and the-

agueous phase is extracted with ethyl acetate, the combined organic phases are
dried over sodium sulphate, and the solvent is removed. The residue is purified
through silica gel (cyclohexane).
Yield: 0.28 g (50% of theory)

10 Mass spectrum (El): m/z = 461/463/465 (Br+Cl) [M+H]"

Example Xi

15 2 3.4 B-ieirakis-O-(frimethyisilyl}-D-glucopyranone

A solution of 20 g D-glucono-1,5-lactone and 98.5 ml N-methylmorpholine in 200 mi
of tetrahydrofuran is cooled to -5°C. Then 85 m} trimethylsilyichloride are added
dropwise so that the temperature does not exceed 5°C. The solution is then stirred
20 for 1 h at ambient temperature, 5 h at 35°C and again for 14 h at ambient
temperature. After the addition of 300 mil of toluene the solution is cocled in the ice
bath, and 500 mi of water are added so that the temperature does not exceed 10°C.
- The organic phase is then separated off and washed in each case once with
agueous sodium dihydrogen phosphate solution, water and saturated aqueous
25  sodium chloride solution. The solvent is removed, the residue is taken up in 250 ml of
toluene and the solvent is again removed completely.
Yield: 52.5 g (approx. 90% pure)
Mass spectrum (ESI™): m/z = 467 [M+H]"



(8) 1-chloro-4-(a-D-glucopyranos-1-y1)-214-(1-acetyl-piperidin-4-yloxy)-benzyll- lo benzene The
reaction is canied out with 1-acetyl-4-methyisulphonyloxy-piperidine as the electrophile. 0 Mass
spectrum (ESI+): m/z = 506/508 (CI) [M+I-1]+ 15  (9) 1-chloro-4-(a-D-glucopyranos-1-y1)-244-(1
-tert-butyloxycarbonylpiperidin-4-yioxy)- benzyll-benzene The reaction is carried out with
1-tert-butyloxycarbony1-4-methylsulphonyloxypipefftiine as the electrophile. 76 0 Mass spectrum

(ESI+): m/z = 586/588 (Cl) [M+Na] 5 Example 10 0
1-(a-D-olucopvranos-1-yl)-4-methyl-3-14-(tetrahvdrofuran4-vlioxv)-benzyll-benzene
Exampie Xl

1-fluoro-4-{ 1-methoxy-D-glucopyranos-1-yi}-2-( 4-triisopropyisilviethynyl-benzyl)-

benzene

A solution of 4.46 g [4-(5-bromo-2-fluoro-benzyl)-phenylethynyll-triisopropyi-sitane in
30 ml dry diethyl ether is cooled to -80°C under argon. 11.8 miof a 1.7 M solution of
tert-butyliithium in pentane are slowly added dropwise to the cooled solution, and
then the solution is stirred for 45 min at -80°C. Then a solution of 5.19 g of 2,3,4,6-
10 tetrakis-O-(irimethylsilyl)-D-glucopyranone in 50 ml diethyl ether, chilled to -80°C, is
added dropwise to this solution through a transfer needie. The resuiting solution is
stirred for 3 h at -78°CThen a solution of 1.7 mi methanesulphonic acid in 50 mi of
methano! is added, the cooling bath is removed and the solution is stirred for 16 h at
ambient temperature. The solution is then neutralised with ethyldiisopropylamine and
15  evaporated down to dryness. The residue is purified through silica gel
(dichioromethane/methanol 50:1->4:1).
Yield: 2.8 g (50% of theory)
Mass spectrum (ESI'): m/z = 576 [M+NH,]"

20  The following compounds are obtained analogously to Example XIi:

(1) 1-methoxy-4-(1-methoxy-D-glucopyranos-1 -yi)-2-(4-triisopropylsilylethynyl-
benzyl}-benzene
Advantageously the reaction mixture is mixed with only a small excess of

25  methanesuiphonic acid.



A mixture of 0.21 g 1-(2,3,4,6-tetra-0-benzy1-11-D-glucopyranos-1-y1)-3-[4- 10
(tetrahydrofuran-3-ylox)-benzyl1-4-methyl-benzene and 0.1 g of 10% palladium hydroxide on charcoal
in 3 ml of ethyl acetate is shaken for 24 h at ambient temperature under a hydrogen pressure of 1 atm.
Then the same amount of catalyst is added again and the mixture is shaken for a further 24 h under a
hydrogen atmosphere. Then the catalyst is filteredédff, the filtrate is evaporated down and the
15residue is chromatographed through silica gel (dichloromethane/methanol 1:0->5:1). Yield: 0.06 g
(49% of theory) Mass spectrum (ESIt): m/z = 448 [M+NFI4] Example 11 20 77
148-D-plucopyranos-1-y1)-4-methyl-34442-trimethylsilykethyl)-benzyllsbenzene A mixture of 0.29 g
1-(2,3,4,64etra-0-benzyl-11-D-glucopyranos-1-y1)-4-methyl-3 %m :
(trimethylsilylethynyl)-benzyll-benzene and 0.25 g pf 10% palladiupshydroxide on 5 charcoal in 3 ml of
ethyl acetate is shaken for 24 h at ambient tempe ture | nder-=g4 yd)agen pressure of 1 atm. Then

G ken for a further 20 h under a hydrogen
atmosphere Then the catalyst] fllt@r @ fi vaporated down and the residue is
chromatographed through $¥ica ne/methanol 1:0->5:1). 10 Yield: 0.08 g (51% of
gO[M+NEI4]+ Example 12 0

Mass spectrum (ESI"): m/z = 588 [M+NH4] "

(2) 1-chioro-4-(1-methoxy-D-glucopyranos-1-yi)-2-(4-riisopropylsilylethynyl-benzyl)-

5  benzene

Mass spectrum (ESI™): m/z = 592/594 (Cl} [M+NH,] "

10 Example Xill




15 1-chloro-44a-D-olucoovranos-1-v1)-244-ethvnyl-benzvO-benzene 25 mg of copper iodide, 44 mg of
bis-(triphenylphosphine)-palladium dichloride, 0.30 ml triethylamine and finally 0.14 ml of
trimethylsilylacetylene are added under argon to a solution of 0.32 g
1-chloro-4-(11-D-glucopyranos-1-y1)-244- 20 (trifluoromethylsulphonyloxy)-benzyfl-benzene in 3 ml of
dimethylformamide. The flask is tightly sealed and@firred for 8 h at 90C. Then another 25 mg of bis-
ftriphenylphosphineypalladium dichloride and 0.1 ml trimethylsilylacetylene are added, and the solution
is stirred for a further 10 h at 90C. Then aqueous sodium hydrogen carbonate solution is added, the
mixture is exfrfiotrd-thi28 einaifraaetyl-BD-@ueanyranes iyl bérdlriisansegaiyiathyss

sodium sulp%@gn%@olvent has been eliminated the residue is dissolved in 5 ml of methanol
and combined with 0.12 g potassium carbonate. The mixture is stirred for 1 h at ambient temperature
and then neutralised with 1 M hydrochloric acid. Then the methanol is evaporated off, the residue is
combined with satjiieousf Shliaiiftiersrité! SoRifer-dhaiurervanastdd At bthyl acetate. The organic
extracts gollgaigshaig,Atineevei-seriviteinhiatanand thetrolvasidss entovied. The residue is
chromatograph f throygh silic I dick}or ethane/meth Q=D jelds g (40% of
theory ) 5 M %ﬁ %8&?%%@3)%%7({2@8 %'83@185%5(&‘1@[?{%?“ IiﬁiéT %i%ﬁ?o&hﬁﬂﬁﬁ n%@gagl,so be obtained
according to EtReraislereadard iprves tedue cooled solution. The solution is then stirred Tor 3

1-chloro-448:QnaHHGap¥EM QSadesly-2odiriitipersiaricubaytbaniibhnmiziee Bhetrifluoroacetic acid
are added to a sglution of O. . . . . :

.Theg h .
1—ch|oro-4-(ff—c1\.l5'5 %gaglgéﬁgjstgf%/nﬂﬂiﬁafttreaﬁt-%fjum}gxe%gr %}:%iglpeﬁd?ﬁir}ﬁgx?ﬁ%_’esnzyp-benzene in
15 4 ml tichidrsthevenredipmedehaiariie solverf ibramgyedeadbrrrstdusiaakeruena fhen diluted with
ethyl acetateangdomasmmbariravitheaque alishsiadisi) m Tavhsdnatsisahitjoridd hedBdgapicfphase is

separated of apd the adheaup heskisiasied LR baseite: TR gambieed organi phases

. I X
are dried over sod?u su e and'the s

vent is eliminated entirely. 20 Yield: 0.060 g (38% of theory
) temperature and then combined with water. The mixture is extracted with

dichioromethane, the organic phase is washed with 1 M hydrochioric acid and dried
15 over sodium sulphate. After the solvent has been eliminated the residue is
' chroﬁxatographed through silica gel (cyclohexane/ethyl acetate 4:1->1:1).
Yield: 0.23 g (23% of theory)
Mass spectrum (ESI™): m/z = 714 [M+NH4]"

20 The following compounds are obtained analogousty to Example Xill:

(1) 1-methoxy-4-(2,3,4,6-tetra-O-acetyl-8-D-glucopyranos-1-yl)-2-(4-
triisopropylsilylethynyl-benzyl)}-benzene

25 Mass spectrum (ESI"): miz = 726 [M+NH4] "



Mass spectrum (ESI+): m/z = 464/466 (Cl) [M+Hr Example 14 79
1-fluoro-4-(13-D-olucoovranos-1-v1)-244-ethvnyl-benzyl)-benzene 0.33 ml of a 1 M solution of
tetrabutylammoniumfluorid in tetrahydrofuran are added to a solution of 0.23 g
1-fluoro-4-(2,3,4,6-tetra-0-acetyl-B-D-glucopyranos-1-y1)-2- (triisopropylsilylethynyl-benzyl)-benzene in
1.5 ml of tetrahydrofuran. The solution is 5 stirred f 1 hat ambient temperature. Then 1 ml of
methanol and 1.5 ml of 4 M potassium hydroxide solution are added and the solution is stirred for a
further hour at ambient temperature. The solution is neutralised with 1 M hydrochloric acid and then
the methanol is evaporated off. The residue is combined with aqueous sodium chloride solution and

extracted witlpethyhpesiate sTie-eigroiaexiacts-galiepieshase iffydrigd over sodium sulphate, and the
solvent is removed. -H?e:l rFﬁi_guq_ir? chrﬁpg g‘ggphed through silica gel (dichloromethane/methanol
19:1->2:1). PO°686 5? 0% ot thet ry ) Mass spectrum (ES14): m/z = 390 [M+NFia] 15 The
following compounds are obtained analogously to Example 14:-(1?)__(
1-ff1-D-glucopyranos-1-y1)-3-(4-ethynyl-benzyl)-benzene Mass specttumi(ES1+): m/z = 372
[M+NH,d+ 20 (16) 1-ethynyl-4-(a-D-glucopyranos-1-y1)-2-(4-etho B

spectrum (ES1+): m/z = 416 [M+NH4).

speinzyT)-benzene 0 Mass

5  Mass spectrum (ESI*): m/z = 730/732 (CI) [M+NH,]*

Example XIV

10 142.3.4.6-Tetra-O-acetyl-1-methoxy-D-glucopyranos-1-vi)-3-(4-
triisopropyisitviethynvi-benzyl}-benzene

| A solution of 2.6 g [4-(3-bromo-benzyl}-phenylethynyl}-triisopropyl-silane in 20 mi dry
diethyl ether is cooled to -80°C under argon. 7.9 mi of a 1.7 M solution of tert-
15  butyllithium in pentane are slowly added dropwise to the cooled solution, and then
the solution is stirred for 30 min at -80°C. A solution of 3.2 g 2,3,4,6-tetrakis-O-
(trimethyisilyl}-D-glucopyranone in 30 mi diethy! ether chilled to -80°C is then added



80 (17) 1-methoxy-4-(R-D-glucopyranos-1-y1)-2-(4-ethynyl-benzylybenzene 0 Mass spectrum (ESI+):
m/z = 402 [M+NH41+ 5 The compound according to Example (12)
(1-chloro-4-(a-D-glucopyranos-1-y1)-2-(4- ethynyl-benzyl)-benzene) may also be synthesised
analogously to Example 14. Optionally, the intermediate stage,
1-chIoro-4-(2,3,4,6-tetra—0-actey141-DgIucopyran@ﬁ-1-y1)-2-(4-ethyny|-benzyl)-benzene, which is
obtained after desilylation with tetrabutylammonium fluoride, may be purified by recrystallisation from
ethanol. Cl 40 100 Mass spectrum (ESI+): m/z = 406/408 (Cl) [M+M-144. The following compounds
are also prepeediseitdbis sslytiontuashetiansitiomsd ExEirprRsy Hpg SHiHEP hR8Y5ES E?fown from the
literature: Exp; Bstictaire Fag SENGREBELEIILA of 1.0 g g 2,3,4,6-tetrakis-O(trimethylsilyl)-D-

glucopyranone in 10 mi diethyl ether chilled to -80°C is added dropwise. After
another hour's stirring at -78°C a solution of 2 mi methanesulphonic acid in 20 ml of
5 methanol is added, the cooling bath is removed and the solution is stirred for 16 h at
ambient temperature. The solution is then neutralised with ethyldiisopropylamine, the
solvent is removed completely and the residue is taken up in 50 mi of toluene. 8.5 ml
ethyldiisopropylamine are added, and the solution is cooled in the ice bath. Then 4.3
mi acetic anhydride and 0,15 g 4-dimethylaminopyridine are added. The solution is
10  stirred for 2 h at ambient temperature and then combined with aqueous sodium
hydrogen carbonate solution. It is extracted with ethyl acetate, the organic phases
are dried over sodium sulphate, and the solvent is removed. The residue is
chromatographed through silica gel (cyclohexane/ethyl acetate 4:1->1:3).
Yield: 2.0 g (46% of theory)
15  Mass spectrum (ESI™): m/z = 726 [M+NH,]

The foliowing compound is obtained analogously to Example XIV:

(1) 1-{triisopropylsilylethynyl}-4-(2.3,4,6-tetra-O-acetyl-1 ~methoxy-D-giucopyranos-1-
20 yi)-2(4-ethoxy-benzyl)-benzene

Mass spectrum (ESI*): m/z = 770 [M+NH4] "

25
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Example XV

1-(2.3.4.6-Tetra-O-acetyl-k-D-glucopyranos-1-vi}-3-(4-triisopropvisilviethynvi-benzyl)-

benzene

1.2 ml triethylsilane and 0.36 mi boron triflucride etherate are added dropwise to an
ice-cooled solution of 1.0 g 1-(2,3,4,6-etra-O-acetyl-1-methoxy-D-glucopyranos-1-
yi)»-3-(4-triisopropylsilylethynyl-benzyl)-benzene and 25 ul water in 10 ml acetonitrile.
The solution is then stirred for 3 h in the ice bath and for 1 h at ambient temperature.
Then the solution is again cooled in the ice bath, and another 1.2 ml triethylsilane
and 0.36 mi boron trifluoride etherate are added. The solution is stirred for a further
0.5 h in the ice bath and 2 h at ambient temperature. Aqueous sodium hydrogen
carbonate solution is then added to the solution, and the resuiting solution is
extracted with ethyl acetate. The organic phase is dried over sodium sulphate and
the solvent is removed.

Yield: 0.78 g (81% of theory)

Mass spectrum (ESI"): m/z = 696 [M+NH,]"

" The following compound is obtained analogously fo Example XV:

(1) 1-(triisopropyisilylethynyf)-4-(2,3,4,6-tetra-O-acetyl-R-D-glucopyranos-1-yl)-2-(4-
ethoxy-benzyl)-benzene
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Example XVI

1-chloro-4-{ 3-D-glucopyranos-1-v)-2-(4-hydroxvbenzvi}-benzene

A solution of 4.0 g [4-(5-bromo-2-chioro-benzyl}-phenoxyj-tert-butyl-dimethyl-sitane
in 42 mi dry diethyl ether is cooled to -80°C under argon. 11.6 mi of a 1.7 M solution
of tert-butyliithium in pentane are slowly added dropwise to the cooled solution, and
then the solution is stirred for 30 min at -80°C. This solution is then added dropwise
through a transfer needle, which is cooled with dry ice, to a solution of 4.78 g 2,3,4,6-
tetrakis-O-(trimethyisityl}-D-glucopyranone in 38 mi diethyl ether chilled to -80°C. The
resulting solution is stirred for 3 h at -78°C. Then a solution of 1.1 ml
methanesuiphonic acid in 35 ml of methanol is added and the solution is stirred for
16 h at ambient temperature. The solution is then neutralised with solid sodium
hydrogen carbonate, ethyl acetate is added and the methanol is removed together
with the ether. Aqueous sodium hydrogen carbonate solution is added to the
remaining solution and exiracted four times with ethy! acetate. The organic phases
are dried over sodium sulphate and evaporated down. The residue is dissolved in 30

ml acetonitrile and 30 mi dichloromethane and the solution is cooled to -10°C. After
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the addition of 4.4 ml triethylsilane 2.6 mi boron trifiuoride etherate are added
dropwise so that the temperature does not exceed -5°C. After the addition has ended
the éolution is stirred for another 5 h at -5 to -10°C and then quenched by the
addition of agueous sodium hydrogen carbonate solution. The organic phase is
separated off and the aqueous phase is extracted four times with ethyl acetate. The
combined organic phase are dried over sodium sulphate, the solvent is removed and
the residue is purified using silica gel. The product then obtained is an approx. 6:1
mixture of B/a which can be converted into the pure B-anomer by total acetylation of
the hydroxy groups with acetic anhydride and pyridine in dichloromethane and
recrystaliising the product in ethanol. The product thus obtained is converted into the

. title compound by reacting in methanol with 4 M potassium hydroxide sciution.

Yield: 1.6 g (46% of theory)
Mass spectrum (ESI™): m/z = 398/400 (Cl) [M+H]"

Example XV

1-chloro-4-(R-D-glucopyranos-1-yi)-2-{4-{triflucromethylsulphonyloxv}-benzyil-

benzene

10 mg 4-dimethylaminopyridine are added to a solution of 0.38 g 1-chioro-4-{{3-D-
glucopyranos-1-yl}-2-(4-hydroxybenzyl}-benzene, 0.21 ml friethylamine and 0.39 g
N, N-bis-{trifluoromethanesulphonyl}-aniline in 10 mi dry dichloromethane. The

- solution is stirred for 4 h at ambient temperature and then combined with aqueous

sodium chloride solution. It Is extracted with ethyl acetate, the organic extracts are
dried over sodium sulphate, and the solvent is removed. The residue is
chromatographed through silica gel (dichioromethane/methanol 1:0->4:1).

Yield: 0.33 g (64% of theory )

Mass spectrum (ESI™):. m/z = 530/532 (Cl) [M+NH,]"
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Example XV

2.3,4,G—Tetra-O-bensz-D-a!ucoovranone

4 g freshly activated molecular sieve 4A and 3.3 g N-methyimorpholine-N-oxide are
added to a solution of 10.0 g 2,3,4,6-tetra-O-benzyl-a-D-glucopyranose in 140 mi
dichloromethane. The solution is stirred for 20 min at ambient temperature, before
adding 0.3 g of tetrapropytammonium perruthenate. After 2 h stirring at ambient
temperature the solution is dijuted with dichiocromethane and filiered through Ceiite.
The filtrate is washed with aqueous sodium thiosuiphate solution and water and then
dried over sodium sulphate. After the solvent has been eliminated the residue is
chromatographed through silica gel (cyclohexane/ethyl acetate 4:1).

Yield: 8.2 g {(82% of theory)

Mass spectrum (ESI"): m/z = 539 [M+H]

Exampie X[X
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1-(2.3.4.6-Tetra-O-benzyl-1-hydroxy-D-glucopyranos-1-yi}-3-{4-(tert-butyl-dimethyi-

silvioxy)-benzyll-4-methyl-benzene

A solution of 0.34 g [4-(5-bromo-2-methyl-benzyl}-phenoxy}-tert-butyl-dimethyl-silane
in 3 mi dry tetrahydrofuran is cooled to -80°C under argon. 0.54 miofa 1.6 M
solution of n-butyllithium in hexane are added dropwise o the cooled solution, and
the solution is stirred for 1.5 h at -78°C. A solution of 0.43 g 2,3,4,6-tetra-O-benzyl-
D-glucopyranone in 2.5 ml of tetrahydrofuran chilled to -80°C is added dropwise to
this solution by means of transfer needle. The resulting solution is stirred for 5 h at -
78°C. The reaction is quenched with a solution of 0.1 ml acetic acid in 1 mi of
tetrahydrofuran and heated to ambient temperature. Then aqueous sodium hydrogen
carbonate solution is added and the mixture is extracted four times with ethyl acetate.
The organic phases are dried over sodium sulphate and evaporated down. The
residue is purified by chromatography on silica gel (cyclohexane/ethyl acetate 15:1-
>4:1).

Yield: 0.48 g (approx. 88% pure)

Mass spectrum (ESI™): m/z = 868 [M+H]"
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Example XX

1-{2 3.4 B-tetra-O-benzyl-R-D-glucopyranos-1-yi}-3-(4-hydroxy-benzyi}-4-methyl-

benzene

A solution of 0.48 g (approx. 88% pure) 1-(2,3,4,6-tetra-O-benzyl-1-hydroxy-D-
glucopyranosyl)-3-[4-{tert-butyl-dimethyl-sityloxy)-benzyl}-4-methyl-benzene in 3.5 ml
dry acetonitrile is cooled to -40°C under argon. 0.13 mi triisopropylsilane and 0.08 ml
boron trifluoride etherate are added dropwise to the cooled solution. The solution is
stirred for 3 h at -35°C, before another 0.02 mi of triisopropyisilane and 0.01 mi of
boron triflucride etherate are added. After a further 2 h at -40°C aqueous potassium
carbonate is added and the solution is stirred for 1 h at ambient temperature. Then it
is diluted with water and extracted four times with ethyl acetate. The organic phase is
dried over sodium sulphate, concentrated and chromatographed through silica gel
(cyclohexanel/ethyl acetate 10:1->4:1).

Yield: 0.24 g (68% of theory ). Mass spectrum (ESI"): m/z =738 [M+NH,4]"

Example XXI
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1-(2.3.4 6-tetra-O-benzyl-R-D-glucopyranos-1-yl}-3-[4-(tetrahydrofuran-3-yioxy)-
benzyvil-4-methvi-benzene

0.10 g tetrahydrofuran-3-yl toluene-4-suiphonate are added to a mixture of 0.24 g 1-
(2,3,4,6-tetra-O-benzyl-3-D-glucopyranos-1-yl}-3-(4-hydroxy-benzyl)-4-methyl-
benzene and 0.13 g caesium carbonate in 2.5 ml of dimethylformamide. The mixture
is stired for 4 h at 65°C, before water is added. 1t is extracted three times with ethyl
acetate, the organic phase is dried over sodium sulphate and the solvent is removed.
The residue is purified through silica gel purified {cyclohexane/ethyl acetate 10:1-
>4:1).

Yield: 0.23 g (78% of theory). Mass spectrum (ESI™): m/z = 808 [M+H]"

Example XXl

1-(2.3.4,6-tetra-O-benzyl--D-glucopyranos-1-yi)»-3-{4-{trifluoromethyisulphonyloxy)-

benzvll-4-methyl-benzene

A solution of 0.62 g 1-(2,3,4,6-tetra-O-benzyl-3-D-glucopyranos-1-yl}-3-(4-hydroxy-
benzyl}-4-methyl-benzene in 4.5 ml dry dichioromethane is cooled to -10°C under
argon. 0.14 ml of pyridine and a solution of 0.3 g trifluoromethanesulphonic

" anhydride in 0.5 mi dichioromethane are added to the cooled solution. The solution is

siirred for 0.5 h at -5 to -10°C, before aqueous sodium hydrogen carbonate solution
is added. The mixture is exiracted three times with dichloromethane, the combined
organic phases are washed with agueous 1 M hydrochloric acid and dried over
sodium sulphate. After the solvent has been eliminated the residue is

chromatographed through silica gel {cyclohexane/ethyl acetate 15:1->7:1).
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Yield: 0.62 g (84% of theory )
Mass spectrum (ESI*): m/z = 853 [M+H]"

Exampie XXill

1-({2.3 4.6-tetra-O-benzyl-H-D-glucopyranos-1-yi}-3-[4-( trimetﬁvisiivtethvnv[)—benzvﬂ-

4-methyl-benzene

Under argon, 27 mg copper iodide, 49 mg bis-{triphenyiphosphine}-palladium

10 dichloride, 0.30 mi triethylamine and finally 0.14 mi of trimethyisilylacetylene are
added to a solution of 0.60 g 1-(2,3,4,6-tetra-O-benzyl-R-D-glucopyranos-1-yi)-3-{4-
(trifluoromethyisulphonyloxy)-benzyl}-4-methyl-benzene in 3 ml of
dimethylformamide. The flask is tightly sealed and stirred for 4 h at 90°C. Then
another 20 mg of bis-(triphenylphosphine}-palladium dichloride and 0.6 m|

15 trimethylsilylacetylene are added, and the solution is stirred for a further 4 h at a0°C.
Then agueous sodium hydrogen carbonate solution is added, the mixture is extracted
three times with ethyl acetate, and the combined organic phases are dried over
sodium sulphate. After the soivent has been eliminated the residue is
chromatographed through silica gel (cyclohexane/ethy! acetate 40:1->10:1).

20 Yield: 0.45 g (80% of theory )
Mass spectrum (ESI*): m/z = 818 [M+NH,]”
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Preparation of the end compounds:

Exampie 1

1-chloro-2-(4-cyclopentyioxybenzvi)-4-(8-D-glucopyranos-1-yil-benzene

0.16 ml iodocyclopentane are added to a mixture of 0.25 g 1-chloro-4-(8-D-
glucopyranos-1-yi}-2~(4-hydroxybenzyl)-benzene and 0.4 g caesium carbonate in 2.5
ml of dimethylformamide. The mixture is stirred for 4 h at 45°C, before another 0.1 g
caesium carbonate and 0.05 mi iodocyclopentane are added. After another 14 h
stirring at 45°C aqueous sodium chioride solution is added and the mixture is
extracted with ethyl acetate. The organic phase is dried over sodium sulphate, the

solvent is removed and the residue is purified using silica gel

(dichioromethane/methanol 1:0->5:1).

Yield: 0.23 g (78% of theory)
Mass spectrum (ESI'): m/z = 466/468 (Cl) [M+NH.]"

The following compounds are obtained analogously fo Example 1:
(2) 1-chioro-4-(R-D-glucopyranos-1-yl)-2-[4-((R)-tetrahydrofuran-3-yloxy)-benzyl}-

benzene
The reaction is carried out with tetrahydrofuran-3-yi (S)-toluene-4-sulphonate as the

" coupling pariner.
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Mass spectrum (ESI™): m/z = 451/453 (Cl) [M+H]

(3) 1-chioro-4-{R-D-glucopyranos-1-yl)-2-[4-{(S)-tetrahydrofuran-3-yloxy}-benzyl}-
benzene '
5 The reaction is carried out with tetrahydrofuran-3-y! (R}-toluene-4-sulphonate as the

coupling pariner.

Mass spectrum (ESI"): m/z = 451/453 (Ci) [M+H] "

10 (4) 1-chloro-4-(B-D-glucopyranos-1-yi)-2-[4-(tetrahydrofuran-2-on-3-yloxy)-benzyl}-
benzene
The reaction is cammed out with 3-bromobutyrolactone as the coupling partner.

Mass spectrum (ESI*): m/z = 465/467 (CI) [M+H] ™
15
(5) 1-chloro-4-(%-D-glucopyranos-1-yl}-2-(4-cyclobutyloxy-benzyl)-benzene

Mass spectrum (ESI'): m/z = 452/454 (CI) [M+NH,] *

20 (8) 1-chloro—4-(f$»D-giucopyranos-‘i»yi)~2-(4-cyclohexy!oxy-benzyl)~benzene
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Mass spectrum (ESI*): m/z = 480/482 (CI) [M+NH,] ™

(7) 1-chloro-4-(R-D-glucopyranos-1-yi}-2-[4-(tetrahydropyran-4-yloxy)-benzyi]-

benzene

Mass spectrum (ESI*): m/z = 487/489 (Ci) [M+Na] *

(8) 1-chloro-4-(R-D-glucopyranos-1-yl)-2-[4-(1 -acetyl-piperidin-4-yloxy}-benzyl}-
benzene '
The reaction is carried out with 1-acetyl-4-methylsulphonyloxy-piperidine as the

electrophile.

Mass spectrum (ESI'): m/z = 506/508 (Cl) [M+H] "

(9) 1-chioro-4-(R-D-glucopyranos-1-yi)-2-[4-(1 -tert-butyloxycarbonylpiperidin-4-yloxy)- -
benzyl}-benzene
The reaction is carried out with 1-tert-butyloxycarbonyi-4-methylsuiphonyloxy-

piperidine as the electrophile.
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Mass spectrum (ESI™): m/z = 586/588 (CI) [M+Na]*

5 Example 10

1-(-D-glucopyranos-1-yl)-4-methyl-3-[4-(tetrahydrofuran-3-vioxy)-benzyll-benzene

A midure of 0.21 g 1-(2,3 4,6-tetra-O-benzyl-}-D-glucopyranos-1-yl)-3-[4-

10 (tetrahydrofuran-3-yiox)-benzyll-4-methyi-benzene and 0.1 g of 10% palladium
hydroxide on charcoal in 3 m! of ethyl acetate is shaken for 24 h at ambient
temperature under a hydrogen pressure of 1 atm. Then the same amount of catalyst
is added again and the mixture is shaken for a further 24 h under a hydrogen
atmosphere. Then the catalyst is filtered off, the filtrate is e\kaporated down and the

15 residue is chromatographed through silica gel (dichioromethane/methanol 1:0->5:1).
Yield: 0.06 g (49% of theory)

Mass spectrum (ESI™): m/z = 448 [M+NH4] "

Example 11

20



le

(48) .crle HO (49) . a

10

15

20

25

77

1-(3-D-glucopvyranos-1-vIi-4-methyl-3-[4-(2-trimethyvisiivl-ethyi-benzvil-benzene

A mixiure of 0.29 g 1-(2,3,4,6-tetra-O-benzyl--D-glucopyranos-1-yi}-4-methyl-3-[4-
(trimethylsilylethynyl}-benzyl}-benzene and 0.25 g of 10% palladium hydroxide on
charcoal in 3 ml of ethyl acetate is shaken for 24 h at ambient temperature under a
hydrogen pressure of 1 atm. Then another 0.2 g of catalyst are added and the
solution is shaken for a further 20 h under a hydrogen atmosphere. Then the catalyst
is fittered off, the filtrate is evaporated down and the residue is chromatographed
through silica gel (dichloromethane/methanol 1:0->5:1).

Yield: 0.08 g (51% of theory)

Mass spectrum (ESI"): m/z = 462 [M+NH4] "

Example 12

1-chloro-4-(R-D-glucopyranos-1-yl)-2-(4-ethynvi-benzyl-benzene

25 mg of copper iodide, 44 mg of bis-{triphenylphosphine)}-palladium dichioride, 0.30
ml triethylamine and finally 0.14 ml of trimethylsilylacetylene are added under argon
to a solution of 0.32 g 1-chloro-4-(3-D-glucopyranos-1-yl}-2-{4-
(trifluoromethylsulphonyloxy)-benzyll-benzene in 3 mi of dimethylformamide. The
flask is tightly sealed and stirred for 8 h at 90°C. Then another 25 mg of bis-
(triphenylphosphine)-palladium dichioride and 0.1 mi trimethylsilylacetylene are

added, and the solution is stirred for a further 10 h at 80°C. Then agueous sodium

hydrogen carbonate solution is added, the mixture is extracted three times with ethyl
acetate, and the combined organic phases are dried over sodium sulphate. After the
solvent has been eliminated the residue is dissoived in 5 ml of methano! and
combined with 0.12 g potassium carbonate. The midure is stirred for 1 h at ambient
temperature and then neutralised with 1 M hydrochioric acid. Then the methanoi is

evaporated off, the residue is combined with agueous sodium chioride solution and
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extracted with ethyl acetate. The organic extracts collected are dried over sodium
suiphate, and the solvent is removed. The residue is chromatographed through silica
gel {dichloromethane/methanol 1:0->5:1).

Yield: 0.095 g (40% of theory )

Mass spectrum (ES1*): m/z = 406/408 (CI) [M+NH.]*

This compound may also be obtained according to Example 14.

Example 13

1-chloro-4-{&-D-glucopyranos-1-yi)-2-{4-(piperdin-4-vioxy}-benzvi}-benzene

2 mi triflucroacetic acid are added to a solution of 0.19 g 1~chioro-4-(R-D-
glucopyranos-1-vi}-2-{4-(1-tert-butlyoxycarbonylpiperidin-4-yloxy)-benzyl}-benzene in
4 mi dichlioromethane. The solution is stirred for 1.5 h at ambient temperature and
then diluted with ethy! acetate and made basic with aqueous potassium carbonate
solution. The organic phase is separated off and the aqueous phase is extracted with
ethyl acetate. The combined organic phases are dried over sodium sulphate and the
solvent is eliminated entirely.

Yield; 0.060 g (38% of theory )

Mass spectrum (ESI™): m/z = 464/466 (Cl) [M+H]"

Exampie 14
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1-fuoro-4-(R-D-glucopyranos-1-yli-2-{4-ethynvl-benzvi)-benzene

0.33 mi of a 1 M solution of tetrabutylammoniumfluorid in tetrahydrofuran are added
to a solution of 0.23 g 1-fluoro-4-(2,3,4,8-tetra-O-acetyl-3-D-giucopyranos-1-yl)-2-
(tritsopropylsilylethynyi-benzyl}-benzene in 1.5 ml of tetrahydrofuran. The solution is
stirred for 1 h at ambient temperature. Then 1 ml of methanol and 1.5 mi of 4 M
potassium hydroxide solution are added and the solution is stirred for a further hour
at ambient temperature. The solution is neutralised with 1 M hydrochioric acid and
then the methanol is evaporated off. The residue is combined with aqueous sodium
chloride solution and extracted with ethyl acetate. The organic extracts collected are
dried over sodium sulphate, and the solvent is removed. The residue is
chromatographed through silica gel (dichioromethane/methanol 19:1->2:1).

Yield: 0.060 g (49% of theory )

Mass spectrum (ESI?): m/z = 390 [M+NH,]"

The following compounds are obtained analogously to Example 14:

{15) 1-(R-D-glucopyranos-1-yl)-3-(4-ethynyl-benzyl)-benzene

Mass spectrum (ESI™): m/z = 372 [M+NH,] "

(16) 1-ethynyl-4-(3-D-glucopyranos-1-yi}-2-(4-ethoxy-benzyl)-benzene

Mass spectrum (ESI™): m/z = 416 [M+NH,)"
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(11 1 -methoxy-4-(&-D-glucopyranos-1-yl)}-2-(4-ethynyl-benzyl)}-benzene

Mass spectrum (ESI*): m/z = 402 [M+NHa4] "

5 The compound according to Example (12) (1-chloro-4-(-D-glucopyranos-1-yl}-2-(4-
ethynyl-benzyl)-benzene) may also be synthesised analogously to Example 14.
Optionally, the intermediate stage, 1-chloro-4-(2,3,4,6-tetra-O-acteyl--D-
glucopyranos-1-yl)-2-(4-ethynyi-benzyl)-benzene, which is obtained after desilylation
with tetrabutylammonium fluoride, may be purified by recrystallisation from ethanol.

10
Mass spectrum (ESI"): m/z = 406/408 (Cl) [M+NH,] "

The following compounds are also prepared analogously to the above-mentioned

Examples and other methods known from the literature:

Ex. | Structure Ex, Structure

(18) (19}




4011401 Some examples of formulations will now be described in which the term "active substance"
denotes one or more compounds according to the invention, including the 5 salts thereof. In the case
of one of the combinations with one or additional active substances as described previously, the term
"active substance" also includes the additional active substances. 86 Example A Tablets containing
100 mg of active substance Composition: 1 tablet bntains: 5active substance100.0 mg lactose80.0
mg corn starch34.0 mg polyvinylpyrrolidone4.0 mg magnesium stearate2.0 mg 10220.0 mg

(21)

{22) (23)

(24) (25)

(26) (27)




Method of Preparation: The active substance, lactose and starch are mixed together and uniformly
moistened with an aqueous solution of the polyvinylpyrrolidone. After the moist composition has 15
been screened (2.0 mm mesh size) and dried in a rack-type drier at 50C it is screened again (1.5 mm
mesh size) and the lubricant is added. The finished mixture is compressed to form tablets. Weight of
tablet: 220 mg Diameter:10 mm, biplanar, facetted8A both sides and notched on one side. 20 Example
B Tablets containing 150 mg of active substance Composition: 1 tablet contains: 25active

substance1l50.0 mg_powdered lactose89.0 mg corn starch40.0 mg colloidal silical0.0 mg
polyvinylpyrrolidgne10.0 mg 30magnesium rate1.0 mg 300.0 mg Preparation: /%
=
o 0
(28) (29)
o
o]
(30) (31)
(32) (33)
(34) (35)




87 The active substance mixed with lactose, corn starch and silica is moistened with a 20% aqueous
polyvinylpyrrolidone solution and passed through a screen with a mesh size of 1.5 mm. The granules,
dried at 45C, are passed through the same screen again and mixed with the specified amount of
magnesium stearate. Tablets are s pressed from the mixture. Weight of tablet: 300 mg die:10 mm, fiat
Example C io Hard gelatine capsules containing 189 mg of active substance Composition: 1 capsule
contains: active substance150.0 mg corn starch (dried)approx.180.0 mg 15lactose
(powdered)approx.87.0 mg magnesium stearate3.0 mg approx. 420.0 mg Preparation: 20 The active

substance js mixed with the excipients, passed thrpughia screen with a mesh size 75 mm and
homogenepusly mixed using a swtablg appa atus.|The finished mixture is packed ize|l hard
gelatine capsules. / Capsule shell: size 1 harg gelating capsyle.
(36) 6ol |
0‘\‘ |
o)
(38) (39)
(40) (41)
(42) (43)




25 Example D Suppositories containing 150 mg of active substance Composition: 1 suppository
contains: 30active substance150.0 mg polyethyleneglycol 1500550.0 mg polyethyleneglycol
6000460.0 mg polyoxyethylene sorbitan monostearate 840.0 mg 2,000.0 mg 88 Preparation: After
the suppository mass has been melted the active supstance is homogeneously distributed therein and
the melt is poured into chilled moulds. 5 Example E " Ampoules containing 10 mg active substance
Composition: active substance10.0 mg 100.01 N hydrochloric acid qg.s.

(44) (45}
(48) (47)
(48) (49)

(51)




double-distilled waterad2.0 ml Preparation: The active substance is dissolved in the necessary
amount of 0.01 N HCI, made 15 isotonic with common salt, filtered sterile and transferred into 2 ml
ampoules. Example F Ampoules containing 50 mg of active substance Composition: 20active
substance50.0 mg 0.01 N hydrochloric acid g.s. double-distilled waterad10.0 ml Preparation: 25 The
active substance is dissolved in the necessary am®®int of 0.01 N HCI, made isotonic with common salt,
filtered sterile and transferred into 10 ml ampoules. 89 Claims Glucopyranosyl-substituted benzene

derivatives of general formula | wherein R1is selected from the definitions of the group A and if R3 is
selected from the definitions of the group B, K1 may additionally also be selected frgin the /meanings
hydrogen, methyl, methoxy, fluoro and chlfro, and

(52) (53)

54 | (55)

(56) (57}

Some examples of formulations will now be described in which the term "active

substance” denotes one or more compounds according fo the invention, including the
5 salts thereof. In the case of one of the combinations with one or additional active

substances as described previously, the term "active substance” aiso includes the

addifional active subsiances.



15 Rzdenotes hydrogen or methyl, and is selected from the definitions of the group B and if R1
is selected from the definitions of the group A, R3 may additionally also 20be selected from the
meanings hydrogen, fluorine, chlorine, bromine, hydroxy, cyano, C1_6-alkyl,
trirnethylsilylethyl,02.5-alkynyl, difluoromethyl, trifluoromethyl, C3.7-cycloalkyl, 05:7-Cycloalkenyl,
difluoromethoxy, trifluoromethoxy, pentafluorethox§®03.7- cycloalkyioxy, tetrahydrofuranyloxy,
tetrahydrofuranonyloxy, Cis- 25alkylsulphanyl, cyclopropylidenemethyl, aryl and heteroaryl, and R4,
R5 independently of one another denote hydrogen 01 fluorine, 90 denotes C24-alkyn-1-yl,
02_6-alken-1Exam#e A-cycloalkyl, C3.7-cycloalkylOxy, or cyano, while in C3.8-cycloallcyl groups a
methylene uritmay s tapieceddon Dotamiotes bémataylsilylethyl, ethynyl, 2-hydroxyprop-2-ylethynyl,
2- methoxyProP-2- l?th nyl, 3-hydroxy-I-Promm-1-yl, 3-methoxy-1 -propyn-1-yl, cyclopropyloxy,
cyclobutyloxyéwaéﬁ?%/loxy, cyclohexyloxy, tetrahydrofuran-3-yloxy, tetrahydroPYran-4-yloxy,
piperidin-4-ylbsgblal-can#idpiperidin-4-ylOxy or N-acetylpiperidin-4-yloxy. L2independently of one
another aye selggigdframnamong fluorine, efdarimg, bromine, iodine, 01- 3-alkyl, difluoromethyl,
trifluoromethyll,a 1.3-akoxy, difiuoromethox;&o'ngl_ﬁgromethmry and cyano; and isIR8 , R7a, R7b, IR7c
mg

ose

independently of one another have a meaning selécted from among
corn starch 340
polyvinylpyrrolidone 4.0 mg
magnesium stearate 20 mg
10 220.0 mg

Method of Preparation:

The active substance, lactose and starch are mixed together and uniformly moistened
with an aqueous solution of the polyvinylpyrrolidone. After the moist composition has
15  been screened (2.0 mm mesh size) and dried in a rack-type drier at 50°C it is
screened again (1.5 mm mesh size) and the lubricant is added. The finished mixture
is compressed to form tablets.
Weight of tablet: 220 mg

Diameter: 10 mm, biplanar, facetted on both sides and notched on one side.

20

Example B

Tablets containing 150 mg of active substance
Composition:

1 tablet contains:

25 active substance 150.0 mg
powdered lactose 89.0 mg
corn starch 40.0 mg
colioidal silica 10.0 mg
polyvinylpyrrolidone 10.0 mg

30 magnesium stearate 1.0 mg

300.0 mg

Preparation;



hydrogen, (01_8-alkypoxycarbonyl. C1.8-alkylcarbonyl or benzoyl, while by the aryl groups
mentioned in the definition of the above groups are meant 20 phenyl groups which may be mono- or
disubstituted independently of one another by identical or different groups L2; and by the heteroaryl
groups mentioned in the definition of the above groups are meant a pyrroryl, furanyl, thienyl, pyridyl,
indolyl, benzofuranyl, benzothiophenyl, quinolinyl,835isoquinolinyl or tetrazolyl group, or is meant a
pyrrolyl, furanyl, thienyl or pyridyl group, wherein one or two methyne groups are replaced by nitrogen
atoms, oor is meant an indolyl, benzofuranyi, benzothiophenyl, quinolinyl or isoquinolinyl group,
wherein one Toathrdizansstisiansey rokpd wite laginseeerpy SR Sibitads DRI #ihbhove-mentioned
heteroary! gresms indens RERNYIpleRARE BRITBRY i ERE0 tepdisLbstizsadvity ideethal or different
groups L2: e, UNessbeRiaR S aled s abaue mealioned Akl aLgnRmay,be straioht Schain

or branched thetau orr%_rgfs, _ reoisomers thereof, the mixtures'thereof and the salts thereof.
2.Glucopyrasesiyi anbstixatcibehe spedied\amoust of HegarsiuBrAerRE2T 81823® OR7b wherein the
groups Rl tg:R8:886r6 &d3nianek Ric are defined as in claim 1. 153.Glucopyranosyl-substituted

benzene derivat%%m gﬁgg{é’;}! f%EpH]IS 1.2c

die: 10 mm, flat
Example C
10  Hard gelatine capsules containing 150 mg of active substance
Composition:
1 capsule contains:
active substance 150.0 mg

corn starch (dried) approx. 180.0 mg

15 lactose (powdered) approx. 87.0mg
magnesium stearate 3.0mg
approx.  420.0 mg

Preparation:
26 The active substance is mixed with the excipients, passed through a screen with a

mesh size of 0.75 mm and homogeneously mixed using a suitable apparatus. The
finished mixture is packed into size 1 hard gelatine capsules.
- Capsuie filling: approx. 320 mg
Capsule shell: size 1 hard gelatine capsuie.
25
Example D

Suppositories containing 150 mg of active substance

- Composition;
1 suppository contains:

30 active substance 150.0 myg
polyethyleneglycol 1500 550.0 mg
polyethylenegiycol 6000 450.0 mg
polyoxyethylene sorbitan monostearate  840.0 mg

2,000.0 mg



wherein the groups R1 to R6 and Ria, Rib and Ric are defined as in claim 1. 92
4.Glucopyranosyl-substituted benzene derivatives according to any one of claims 1 to 3, characterised
in that the group R3 is selected from the definitions of the group El according to claim 1. S
Glucopyranosyl-substituted benzene derivatives according to claim 4, characterised in that the group
R1 is methyl or chloro and the group R3 is ethynyl 8l*?lmethylsnyl cyclobutyloxy, cyclopentyloxy,
cyclohexyloxy, tetrahydrofuran-3-ylOxy or tetrahydroPyran-4-ylOxy. 6. Glucopyranosyl-substituted
benzene derivatives according to any one of claims 1 to 3, characterised in that the group R1 is
selected from the definitions of the group A according to claim 1. 15 7. Glucopyranosyl-substituted
benzene deripadivg@atagcording to Claim 6, characterised in that the group R1 is selected from among

oo AT B e B e e o

20cyclohexyloxy, and't is selected TFOR-i amon rog en uorlne ChioHRe, methyl, ethyl,
isopropyl, terf""tfﬁ%‘ﬂteétmﬂﬁ% 206 K15 MG IStPRHERS éa i ﬂtﬂﬂ@éromethyl, trifluoromethyl,
cycloproRyl, cyclobutyl, cyclopentyl, methoxy, ethoxy, isopropoxy, cyclopentyloxy, difluoromethoxy,
trifluoromethexy, pentafluorethoxy, tetrahydrofuran-3-ylOxy, tetrahydrofuran- 252-on-3-yloxy,
methylsuIPhanyI e?ﬁylsulphanyl |sopropylsuIPhanyI cyclopropylidenemethyl. 8.
GlucopyranoSyizuEs w5 8eedrding to any one of

Commsution.

active substance 10.0 mg

10 0.01 N hydrochloric acid g.s.
double-distilled water ad 20 ml

Preparation;
The active substance is dissolved in the necessary amount of 0.01 N HCI, made

16 isotonic with common salt, filtered sterile and transferred into 2 ml ampoules.

Exampie
Ampoules containing 50 mg of aciive substance

Composition:
20 active substance 50.0 mg

0.01 N hydrochloric acid g.s.
doubie-distitied water ad 10.0 ml

Preparation:
25  The active substance is dissolved in the necessary amount of 0.01 N HCI, made

isotonic with common salt, filtered sterile and transferred into 10 ml ampoules.



30claims 1 to 7, characterised in that the group R2 denotes hydrogen. 93 9.
Glucopyranosyl-substftuted benzene derivatives according to any one of claims 1 to 8, characterised
in that the groups R4 and R5 denote hydrogen. 10. Glucopyranosyl-substituted benzene derivatives
according to any one of claims Ito 9, characterised in that the groups Re, R7a, R75 and R7c represent
hydrogen. 11. Glucopyranosyl-substituted benzeyge derivatives according to any one of claims 1 to 10
wherein the glucopyranosyl-substituted benzene derivative is selected from the group consisting of
1-Chloro-2-(4-cyclopentyloxybenzy1)-4-(11-D-glucopyranos-1-y1)-benzene; 1-Chloro4-(11-0-g
lucOpyr8n0s-1-0-2444(R)-tetra hydrofura n-3-ylcxy)- 15benzyl1-benzene;
1-Chloro-4-01-D-glucopyranos-1-y1)-2-14-(e3ateshydrofuran-3-yloxy)- benzyl)-benzene;
1-Chloro-4-(a-P-glucopyranos-1-y1)-2-(4-cyclobutyloxy-benzy1)-benzene;
1-Chloro-4-(1-D-olucopyranos-1-y1)-2-(4-cyciohexyloxy-benz %Q@g@? '

201-Chloroa@udds Pyoiacsyreiieiiied belzqRe ﬁéﬁi‘} ng%?rgrﬁl- -yloxy)?(gr(’erggi/?l-! benzene;
1-Ohloro-4-(R-D-g lucopyranos-1-y1)-2-14-(1 -acetyl-piperidin-4-y10xy)-benzy11- benzene;
1-01-D-Glucopyranos-1 -yl)-4-methy|-34,f1-(t rahydrggaran-3-yloxy)-benzy 25benzene; 1-(11-D-GlI
ucopyra nos-1-y1)-4-methy1-344-(2-trimethyjsilyl-ethyl)-ben zyll-

R3 |

=&

~ wherein

R i« selected from the definitions of the group A and

10 . .
it R® is selected from the definitions of the group B, R' may additionally also

he selected from the meanings hydrogen, methyl, methoxy, fluoro and chioro,

and
15 R?Z . denotes hydrogen or methyl, and

R’ i« selected from the definitions of the group B and

nitions of the group A, R® may additionally also
bromine,

i R' is selected from the defi !
be selected from the meanings hydrogen, fluorine, chloring,
g-alkyl, trimethylsitylethyl, Cr.g-alkenyl, Cog-alkynyl,
17 CT"E—

20
hydroxy, cyano, Ci )
difiuoromethyl, triftucromathyl, Csr-cycloalkyl, Car-oycloaikeny

alkyloxy, difiuoromethoxy, triftuoromeathoxy, peniafluorethoxy, Carm

tetrahydrofuranyloxy, tetrahydrofuranonyloxy, Gu.s-

cycloaikyloxy,
f aryl and heteroaryl, and

25 alkylsulphanyl, cyclopropyhdenemathyi,

R R® independently of one another denote hydrogen or fluorine,



benzene; 1-Chloro-4-(2.-D-glucopyranos-1-y1)-2-(4-ethynyl-benzyl)-benzene;
1-Chloro--4-(6-D-glucopyranos-1-y1)-2-14-(piperidin-4-yloxy)-benzyli-benzene;
301-Fluoro-4-(a-D-glucopyranos-1-y1)-2-(4-ethynyl-benzyp-benzene; '
1-01-D-GlucoPyran0s-1-y1)-3-(4-ethynyl-benzyl)-benzene; '
1-Methoxy--4-(11-D-glucopyranos-1-y1)-2-(4-etlbldwyl-benzyl)-benzene. 94
12.Glucopyranosyl-substituted benzene derivative according to any one of the claims 1 to 10 wherein
the glucopyranosyl-substituted benzene derivative is 1 -C h loro-4-(11-D-gl u copyra n

0s-1-y0-244-((S)-tetra hydrofuran-3-yloxy)- benzyli-benzene. 5 13!P2Cyc;jolo iﬁal%ﬁcce ta?le salts of
the gompoungs,aeseding4manyt anef salkes 1 19l 1S wittyreAIiCor oy aie SEaE> 4
Pharmaceutical com&giiﬁ’té%g%%géi%}%ﬁ]%gey@drﬁégwcéﬁg tminyonbafdfieladsblto 12 or a

physiologicaﬁy%ﬁe o claim 13, optionally together with one or more inert carriers
and/or diluerits. 15. Use of at least one compound according to any one of claims 1 to 12 or a

physiologically acceptable salt according to claim 13 for preparing a 15pharmaceutical composition
which is suitable for t ian. of-pi mrednditbiygwhich can be influenced by
NSi&hRrexanian, o-tiskasgp Wihich ce
?nhib%ing thed?%“q?ﬁenﬁ' %ﬁeré{esr%%}'r% y(j}luc:‘?se cotran%mrterDSGrli__]{_‘ ﬁ.ngﬁgtﬂg%qumcqrggound
according to avafoneyprapaindatByiylysghydroxy-1-proby s
cyclopropyloxy, cyciobutyloxy, cyclopentyloxy, cyclohexyloxy, _
tetrahydrofuran-3-yloxy, tetrahydropyran-4-yloxy, -piperi_dm%—yicxy, N-
methylpiperidin-4-yloxXy or N-acetylpiperidin-4-yloxy,

L2 independently of ong another are selected from among fluorine, chiorine,‘
| bromine, iodine, Cs-alkyl, diffuoromethyl, trifluoromethyl, Cr.a-alkoxy,
difiuoromethoxy, trifluoromethoxy and cyano; and

45 R®, R
R™ R’¢ independently of one another have 3 meaning selected from among
hydrogen, {01_g-a}ky§)caxycarbony!, _C-;.a-aikyicarbonyf or benzoyi,
while by tﬁe ary! groups mentioned in the definition of the above groups are meant )
20 pﬁenytigroups which may bs mono- of disubstituted independently of one another by
identical or different groups L2; and

by the heteroaryl gr&ups mentioned in the definition of the above groups are meaht a
pyfroty! furanyl, thienyl, pyridyl, indolyl, benzofuranyl, benzothiophenyl, quinolinyl,
o5 isoguinolinyl or tetrazolyl group,

or is meant a pyrrolyl, furanyl, thienyl or pyridyl group, wherein one or two methyne

groups are replaced by nitrogen atoms,

sn  oris meant an indolyl, banzofuranyl, benzothiophenyl, quinolinyl or isoguinolinyl
group, wherein one fo three methyne groups are replaced by nitrogen atoms,



20physiologically acceptable salt according to claim 13 for preparing a pharmaceutical composition
which is suitable for the treatment or prevention of metabolic disorders, 17. Use according to claim 16,
characterised in that the metabolic disorder is 25selected from the group consisting of type 1 and type
2 diabetes mellitus, complications of diabetes, metabolic acidosis or ketosis, reactive hypoglycaemia,
hyperinsulinaemia, glucose metabolic disorder, ysulin resistance, metabolic syndrome, dyslipidaemlas
of different origins, atherosclerosis and related diseases, obesity, high blood pressure, chronic 30heart
failure, oedema and hyperuricaemia. 18. Use of at least one compound according to any one of claims
Ito 12 or a physiologically, acce QG ' BhRahijaspsapamyrEeaB phaenaceutical
con%%ﬁig}?fépﬁﬁbmﬁavqﬁg%?gé%%?—%én%en?g&%éaﬁ gcltéang?z)rter 19.Use of at least one
componae acdinubaiitstanYiesTHal A IE T o & p%ysml‘ogically acceptable salt according to
claim 13 for preparing a pharmaceutical composition for preventing the degeneration of pancreatic
beta cells and/or for, ImorQ ing.A04/r Lesipriag-Has funetib aitiy gropmsonaii B SERIBINY to 20.Process
for ﬂ?’éﬁﬂﬁri”& ﬁf’esc%#]poun sot general formula | according to any one of claims 1 to 12, characterised
in thehaitemBBMI6Bgeneral formulall R2R4  wherein 15R"

the tautomers, the stereoisomers thereof, the mixtures thereof Iand the salts thereof,

2 Glucopyranosyl-substituted benzene derivatives of general formuia 1.2
10 |
a RTOR . R"i } R3
L2
R°O RS
R0 Y
| OR™
wherein the groups R to R® and R7 R’ and R7° are defined as in claim 1.
15 3 G!uccpyranosyf-subaﬁtuted benzeng deriuatives of general fc:mju%a L2

l.2¢

R’® R and R’ are defined as in claim 1.

8
wherein the groups R’ to R” and

20



denotes I-I, C14-alkyl, (C1.1s-alkyl)carbonyl, (C1_18-alkyl)oxyc2rbOnyl1 arylcarbonyl and
aryl-(C1.3-alkyl)-carbonyl, wherein the alkyl or aryl groups may be mono- or polysubstituted by
halogen; Rea, Feb, 20 Sac, Rof one another have one of the meanings given for the groups R5, R75,
57b, Fe’, denote a benzyl group or a R3R5R"Si group or a ketal or acetal group, while in each case
two adjacent groups Fe, R5b, 55 R5d may form& cyclic ketal or acetal group or a
1,2-di(Ci.3-alkoxy)-1,2- di(C14-alkyl)-ethylene bridge, while the above-mentioned ethylene bridge
25forms, together with two oxygen atoms and the two ass‘o__ciated carbon atoms of the pyranose ring, a
substituted dioxane ring, and alkyl, aryl and/or benzyl ¢ ) rg}np@mlgsubstituted by
halo§en orfbwpgﬁﬁ%%bs&m%é‘ﬁ% |%ﬁ%§em%%§@9§§§%ﬁgg %y a di-(G1,3-2lkyl)amin0
group; and T@b] B m%gg@@eﬁﬁnlﬁi&aﬂbﬁwgrm&eié':ﬁ@jﬁﬂ%ﬁ? &9ToF éﬁﬁ-edfﬁ-‘%kyl, wherein

- the aryl or %ﬁi roups rgagcg 0 Qp Yidplysubstituted by halogen; while by the aryl groups
mentioned %&ggre%ﬁﬁion 0 t%e agove_ groups are meant phenyl or-naphthyl groups, preferably

phenyl groups; and R1 to R5 and R6, R7e, R713, R7c have the meanings given in claims 1 to 12, is

eacted with a reducing agent in the presence of a Lewis or Bronsted acid, while any protective groups

"tohrﬁi’%?g{&%ﬁgﬁ’g%%@%%@ﬁ%ﬁmQHWW\MM&EWQW&n@ﬁrﬂb@l@r‘f@ &% general formula |

denotes a hydrogen atom, i§ con d Wy QW’ gcorresponding
acyl compatiyeratigeisedindiiatiig, ﬂﬁ&%%o’ﬁ'ﬁ‘%@ig °§1@ﬁﬁ§?§v%@o¥p used in the reactions
described abgyais, elgaveisyasigiocyclabutyloxy, cycmpen¥yio , cyclanexyloxy, —
| tetrahydrofuran-3-yloxy or tetrahydropyran-4-yloxy.

4n

8 | Glucopyranosy!-substituted henzene derivatives according io any one of
| claims 1 to 3, characterised in that the group R is selected from the
definitions of the group A according to claim 1.

15
7 Glucopyranosyk-substituted benzené derivatives according to Claim 8, o
characterised in that the group R’ is selected from among ethynyl, prop-1-yn-
1-y1, but-1-yn-1-yi, cyano, cyclopropyloxy, cyclobutyloxy and cyclopentyloxy,
20 eyclohexyloxy, and the group R*is saiect‘ed from among hydrogen, fluorine,

chiotine, methyl, ethyl, isopropyl, tert.-butyl, ethynyl, 1-propynyl,
trimethylsitylethyl, diffusromethyl, tﬁfluoromethyl, cyciop_ropy.l, cyciobutyl,
eyclopentyl, methoxy, ethoxy, iIsOpropoxy, cyclopentyloxy, diftuoromethoxy,
triflucromethoxy, pentafluorethoxy, tetrahydrofuran-3-yioxy, tetrahydrofuran-

25 Z2-on-3-yioxy, methylsulphanyl, etﬁyisuiphanyl. isopropylsuiphanyl,
cyclopropylidenemethyl.

8 Glucopyranogyi-subst‘rtuted benzene derivatives according to any one of

30 claims 1107, characterised in that the group R? denotes hydrogen.



if desired a compound of general formula | thus obtained is resolved into its stereocisomers and/or 25 if
desired a compound of general formula | thus obtained is converted into the salts thereof, particularly
for pharmaceutical use into the physiologically acceptable salts thereof. 30 21.Process according to
claim 20 characterised in that the compound of general formula Il is obtained by the process described
in claim 22 or 23. 97 22.Process for preparing agympounds of general formula Il wherein denotes H,
Cl4-alkyl, (C1.1,s-2lkyl)carbOnyl, (01.15- alkyl)oxycarbonyl, arylcarbonyl and
ary1-(01.3-allry1)-carbonyl, wherein the alkyl or aryl groups may be mono- or polysubstituted by
halogen; Rs, Ras, Rs’, Rsindependently of one another have one of the meani

iven for th
R6, R7a, R7:Ré8pdenoted-babziitgaspanzene deraRiREa IR Al A S glgen for the groups

e or acetal group, while
in each case fwo 15adjacent gro Req Blenparyshia Rtadenciccalra®or a
1,2-di(Ci4-aIﬁ%§'§\B§f‘,a£dd?§d%a ?ﬁ%ﬁ%ﬁ Rtheki & o -

ylene :

5 10 Glucmiyran osyl-substituted benzene derivatives according to any one of
. any
claims 1 to 9, characterised in that the groups R R7® R™ and R represent
hydrogen.
‘ﬁ Glucopyranosyl-substituted henzene derivatives according to any one of

claims 1 to 10 whetein the glucopyranosyl-s ubstituted benzene derivative is
 selected from the group consisting of |

1-Chloro—z-(zi-cyciopentylcxybenzy[)mel-(g-t}-g!uccpyranos-‘[-yl}-benzene,

1-Chloro-4-(3-D-glucopyranos-1 -yl)-2-[4-({R)-tetrahyd rofuran-3-yloxy)-

15 benzyll-benzene;, . S _
'3—Chioro#—(&D-gtucapyranas—’t~yE)-—2-[4-((S)—tetrahydrofuran-a-yioxy)- :
benzyl}-benzene, |
1-Chioro-4-{-D-glucopyranos-1 ~y!)—2~(4-cyciohutyiuxy-benzy!)nbéanzena,
1-Chloro-4-{i-D-glucopyranos-1 -y1)~2~(4-cycichexylcxy-be~>nzyl)-benzene, _

20 - 1-Chio ro-4—(&-D—glucopyranos-1 -yh-2-[4-(tetrahydropyran 4-yloxy)-benzyl]l-
henzene; ' - . I]
?mChlom-ﬂf-(ﬁ-D—gEucopyranosft-y1)—2-[4~(1—ace’cyl-pzper;dln~4~yiaxy}- enzyli-
benzene; - - . |
1-(R-D-Glucopyranos-1 -yl)—4-methy!~3u{4-{tetrahydrofu ran-3-yloxy)-benzyl}-

25 benzene; |
1-(R-D-Glucopyranes-1 ~yE)-4-methyl-3~[_4~(2-trimet_hylssly!-—ethyl)-benzyl]—
benzene; |
1 —Chioro-4-(i3-EI-giuco'pyrancs-1 »-yi)—2-{4~ethyny1-benzyl)wbenzene,
1-Chioro-4-(-D-glucopyranos-1 ~y1)-2—[4-(pipefridin~4~yloxy)—be nzylj-benzene,

30 1—Fluoro~4~(BnD-g!ucopyr'anosw‘i-yi}—2-(4-ethynyiwbenzyl}-benzene;

1 ~(E£—D-Glucopyranos~1 »yl}-3-(4—ethynyi-benzyi)~be nzene,
1-Methoxy-4-(2-D-gh copyranos-1 yi)-2-(4-ethy ny-benzyl)-benzene.



bridge, while the above-mentioned ethylene bridge forms, together with two oxygen atoms and the two
associated carbon atoms of the pyranose ring, a substituted dioxane ring, and alkyl,
20aryl and/or benz)'l groups may be mono- or polysubstituted by halogen or C14-alkoxy and benzyl
groups may also be substituted by a di-(01..3-3lkyl)®mino group; and R8, Rb, Reindependently of one
another denote C1_4-alkyl, aryl or aryI -Ci-3- 25alkyl, wherein the aryl or aIkyI groups may be mono- or

polysubstijuted b 98 W the aryl ro ntloned deflnltlon the above
groups ar(i‘lémean}[l‘3 ‘fﬁcg@?or na%hStH ? %Eﬁ%@eﬁ%ﬁﬂ?a ﬁy?ﬁ?Sﬁﬁ RERLES IQ ggﬁ“d R6, R76,
R7b, R7c have th@amﬁ|m;ﬁ@Whﬁrmmihm&pyl@nmbmhmmm@mammerammumd (V) which
may be obtained lp @Ap&g_wﬁt%ound i generw rmula | %RLS\' 'Lal\ I d’enns garbon halogen bond

of a halogen-benzylbenzene com wherein es Cl, Brand | and
R1 to R6 are as H@8RyBdIBI&#ined, and optionally subsequent transmetallation, is added to a
glucogolactone of general formula VI

13, Physiologically acceptable salts of the compounds according to any one of
claims 1 to 12 with inotganic or organic acids.

14, Pharmaceutical composition, containing & compound according o any one of
10 claims 1 1o 12 or a physiclogically acceptable salt according 1o claim 13,
optionally together with one or more inert carriers and/or diluents.

15. Use of at ieast one compound according to any one of claims 1to 12 or a
physiologically acceptable salt according to claim 13 for preparing &
15 pharmaceutical composition which is suitable for the freatment or prevention
of dissases or conditions which can be influenced by inhibiting the sodium-
dependent glucose cotransporter SGLT,

18. Use of at least one cotmpound according to any one of claims 10 12 or &
20 physiclogically acceptable salt according fo claim 13 for preparing &
pharmaceutical corrﬁposition which is suitable for the treatment or prevention
of metabolic disorders.

17. Use according to claim 16, characterised in that the metabolic disorder is
25 selected from the group consisting of type 1 and type 2 diabetes mellitus,
complications of diabetes, metabolic acidosis or ketosis, reactive
hypoglycaemia, hyperinsulinaemia, glucose metabalic disorder, insulin
resistance, metabolic syndrome, dyslipidaemias of different origins,
stherosclerosis and related diseases, obesity, high blood pressure, chronic
30 heart failure, cedema and hyperuricaemia.

18. Use of at least one compound according to any one of claims 1 {0 12 or &
physiologically acceptable salt according to claim 13 for preparing a



wherein Raa, R8b, R66, Ras hereinbefore defined, and 20 then the adduct obtained is reacted with
water or an alcohol R'-OH, where R' denotes optionally substituted C1_4-alkyl, in the presence of an
acid and optionally the product obtained in the reaction with water wherein R denotes H is converted in
a subsequent reaction with an acylating agent into the 25product of formula Il wherein R' denotes
(C1.18-alkyl)carbonyl, (Ci_ls- alkyl)oxycarbonyl, #rylcarbonyl or ary1-(C1.3-alkyl)-carbOnyl, which may
be 99 substituted as specified. 23. Process according to claim 22, characterised in that the
organometallic compound (V) is a lithium or magnesium compound. 24. Process for preparing the

compounds of general farmula | according IP;aRkRNRe ielainfiiedépavitratigRE6pRE2, R7b and R7
represent hﬁ?gégﬁ,cﬁ%ﬁ%%tlé’ﬁ’s%%".#{{ aﬁltga ctompour?d of general formula Ill wherein 15 20
cotransperter SGLT2. .

19. | Use of at least one compound according to any one of claims 1_to 2ora
5 phyéioiogica!ly aCceptable salt according to claim 13 for prepanng a

pharmaceutical composition for preventing the degeneration of pancreatic

heta cells and/or for improving and/or restoring the functionality of pancreatic
beta cells. ‘

10 20 Process for preparing the compounds of general formula | according to any
- one of claims 1to 12, characterised in that a compound of general formuta 1}

R ’RE R*

. | - L
15 R denotes H, Cia-alkyl, (Ci-qs-alkyl}carbonyl, (Cias ?Ikyl)axycarbony | S
arylcarbonyl and ary§~(01-3-aikyl)-carbonyl, wherein the alkyl or aryl group
may be mono- of polysubstituted by halogen;
RBa Rﬁb’

20 R RYM independently of one another have one of the meanings given for the
groups RS, R7%, R™®, R7®, denote a benzy! group or R*RPR°S] g:up bor aac
ketal or acetal group, while in each case two adjacent groups R™, R® R

 R™ may form a cyclic ketal or acetal group or & 1,2-8i(C1.z-alkoxy)-1 ,-2-
di(Cs-alkyl)-ethylene bridge, while the above-mentioned ethylene bridge

25 forms, together with two oxygen atoms and the two associated carbon

atoms of the pyranose 1ing, & substituted dioxane ring, and alkyl, aryl

andior benzyl groups may be mono- or polysubstituted by halogen of G-



25 osa, pat', Rau, Red independently of one another have one of the meanings given for the groups
Rs, R72, R7b, R7", but at least one of the groups Rse, Rath, Rsb, Rnot denote hydrogen, or denotes
a benzyl group or a RaRbR’Si group or a ketal or acetai group, while in each case two adjacent
groups R", Rsb, Rs’, Rad may form a cyclic ketal or acetal group or a
1,2-di(C.14-alkoxy)-1,2-di(Cl..3-alkyl)-ethylene #fdge, while the above-mentioned ethylene bridge
forms a substituted dioxane ring together with two oxygen atoms and the associated two carbon atoms
of the pyranose ring, and alkyl, aryl and/or benzyi groups may be mono- or polysubstituted by halogen
or C1,ralkoxy and benzyl groups. may al ifuteghayimiedid (yladan amlk@lggotippand 100 5
IR?, Rb, Ra in@@ﬁ%%@%ﬂ&’&’gﬁé%‘ngﬁgeh%%r%%g%14-alkﬁ%trjy(kl%r arylg:‘} 3-alkyl, while the alkyl or
aryl croups magriseimeéié- or polysubstituted by halogen; while by the aryl groups mentioned in the

- definition of the above groups are meant phenyl or naphthyl groups, preferably pherg'l| groups; and R1
to Rs, R6, R7a, R7b, R7" h : f ' intClakmeyitaaty, oisaryidiysatkyand if desired a
comRaR (ﬁﬁmﬁﬁ“ﬁgﬁﬁ'&%@%ﬂam% QiR lpiameyitaad oisdry

la T thus obtained wherein R 0 :akppyis converted by
gcylation into awba@bdh@iﬁ@b@?l%ﬁﬁ%dpﬁgr‘ge a oﬁrgnu[ﬁﬁ:%atl %g}gra ! o

halogen;

while by the aryl groups-mentiohed i the definition of the above groups are meant
| pheny! or naphthyl groups, preferably phenyl groups;

10 " - .

" and R'to RSand R®, R™®, R™, R™ have the meanings given in claims 1 to 12,
is reacted with a reducing agent in the presence of a Lewis or Brensted acid, while
any protective groups present are cleaved simultaneously or subsequentiy,

15 | - L
"« desired a compound of general formula | thus obtained wherein R denstes a

hydrogen atom, is converted by acylation into a corresponding acy! cormpound of
general formula |, andz‘ar -

| ective group ! int ione described above is cleaved
00 if necessary any protecive group used in the reactio

andfor

if desired a compound of general formula | thus obtained is resolved into s
stereoisomers and/or '

25 . | |
£ dasired a compound of general formula | thus obtained is converted inio the salls
thereof, particularly for pharmaceutical use into the physiologically acceptable salts
thereof.

N i [ : d of general
21 Process according to claim 20 characterised in that the compoun g

formula Il is pbtained by the process described in claim 22 or 23.



15 if necessary any protective group used in the reactions described above is cleaved and/or if
desired a compound of general formula | thus obtained is resolved into its 20stereolsorners and/or if

desired a compound of general formula | thus obtained is converted into the salts thereof, particularly
for pharmaceutical use into the physiologicallyga)cceptable salts thereof. 25 25. Process according to
claim 24, characterised in that the compound of formula 11l is obtained by a process according to claim

20 or 21. 26. Compound of general formula IV 30 IR1 R2R4 101 wherein Hal denotes chlorine,
bromine or iodine and R1 and R3 are defined as in claim 5; an , R4 and R5 are defined as in claim

1.5 27. Compound of f A 86 dmgdmwﬂ@ﬁﬂﬁﬁi‘éﬁé‘r%@% ised by the formula RI R2R4 V'
Hais  PIOBRSTe KA Hano e thic

ein enotes chlorine, bromine or iodine and 10Ri, R3, R2, R4 and R5 are
defined as in claim 26.

= il

Rﬁ

wherein

' denotes H, Cqa-alkyl, (01,13~atkyl)carbcnyi, (Craa-  caroonyl
" alkyl)oxycarbonyl, arylcarbonyl and aryl~{61.3-aiky} ] Ubsﬁt;md
wherein the alkyl or aryl groups may be mono- OF PolySuls
by halogen;
10 . . ings given for
o g dependently of one another have one of the meaning
o e o ups R®, R, R, R, dencte a benzyl group of @
2;%2"; grm;p or 2 ketal or acetg! group, while ir;‘:irz;if;e two
: adjacent groups R®, R™, R, R may for.m a cyoli realor
N c'etai group of 3 1’,2—di(cq,3-alk0xy)-‘1 ,E-dt(Cq.sratky} ;
:»ridge, while the above_:«men‘c'toned ethylene bradgec ;;n;c;arbm
together with two oxygen atoms and the thC) 2580 e
of the pyrancseé ring, & substituted dioxane rmg ; " .
ZtrzT:ndfor benzyl groups may be mono- or poiys‘u:::;tuta y
halogen of Cy.s-atkoxy and bengl groups :?wa:da s
substituted by a di<{C1.z-alkyl)amino group; @

20

V {-Ca
te Cq-alkyl, aryl of aryi=t1
R RP RS independently of one another denote L1 o, oo
o alkyl, wherein the ary! or alkyl groups may
poiysubst%tuted by halogen;

25



28. A compound selected from the group consisting of 4-bromo-1-iodo-2-(4-ethoxy-benzyl)-benzene,
4-bromo-1-chloro-2-(4-iodo-benzyl)-benzene, 4-(5-bromo-2-chloro-benzyl)-phenol,
1-chloro-4-01-D-glucopyranos-111)-2-(4-hydroxybenzyl)-benzene,
1-chloro-4-01-D-glucopyranos-1-y1)-2-[4-(trifluoromethylsulphonyloxy)- benzyl]-benzene. 15
29,Compound of general formula Il RI R2 wheré&# 102 IR'denotes H,(C1_18-alkyl)carbOnyl, (Ci-ie-
alkyl)oxycarbonyi, arylcarbonyl and 2ry1-(C14-alkyl)-carbOnyl, wherein the alkyl or aryl groups may be
mono- or polysubstituted by halogen; S R80, R", R6G, Rsdindependently of one another have one of
the meanings given for the groups 1R6 ,R7, RTh, R7Q, ar ofe e‘,m | RaRSi group
or a ketal oviziteetay @WT@W%%@@%@%%%@Q%@ g%réﬁ f’?ggRe.a, Fgg% , F%é%amay form a
cyclic ketah%m;mmmﬁmjﬂE@ﬂaﬁamb’?@'@i&?ﬂcﬁ(@ﬁ-a RHR&thylene bridge, while the
above-mentioned ethylene bridge forms, together with two oxygen atoms and the two associated
carbon atoms of the pyranose fing.a s«ostitl i j lirpevh rng/ortbetizyl groups
may be mdH¥ &fﬁ@l}%ﬂﬁgﬁu iﬁy’ h%lo‘g%ln ﬁ%% ?gme%ma%%gk%%a iggaroups. may also be
gsubstituted by a di-(C1.3- alkyl)amino group; and )

|  wharein an organametaliic compound (V) which may be obtained by halogen-

metal exchange or by the insertion of 2 metal in the carbon-halogen bond of
a halogen-benzylbenzene compound of genera! formula IV

Rt R2 R4
Sl
Hal" _ s
10 :
wherein Hal denotes Cl, Br and | and R' to R® are as hereinbefore defined,
and optionally su'bsequent trans_metaiiation, is added to a gluconolactons of
general formula Vi :
18
Vi
wherein R, R% R®, R® are as hereinbefore defined,
and
20

then the adduct obtained is reacted with water or an alcohol R'-OH, where R
denctes optionally substituted Cqa-alky!, in the presence of an a.alc:id :and
optionally the product ohitained in the reaction with water whereml R' denotes
H is converted in a subsequent reaction with an acylating agent into the

25 product of formula | wherein R’ denotes (Cg.walky!)sﬁarbonyi, (OTRTS

alkylyoxycarbonyl, arylcarbonyl of ary!~(C~.,3-a!kyt)-carbonyl, which may be



Ra, Ra, R independently of one another denote CiA-alkyl, aryl or aryl-C1.320alkyl, while the alkyl or
aryl groups may be mono- or polysubstituted by halogen; while by the aryl groups mentioned in the
definition of the above groups are meant phenyl or naphthyl groups, preferably phenyl groups; 25 and
R1to Rs and R6 , R72, R7b, RTh are defined as_in one or more of Claims 1 to 12. 30.A
pharmaceutical composition which comprises aggompound according to Soany one of the claims 1 to
12 or a physiologically acceptable salt thereof and at least one antidiabetic agent, optionally together
with one or more inert carriers and/or diluents. 103-31. A pharmaceutical composition according to the

claim 30 characterized in tha&%?ntidiabetic agent is selected from the group consisting of metformin,
sulphonylu@#s i

ArigFrepagl

nide, thiazolidinediones, PPAR-gamma- agonists and antagonists,

PPAR-gammaialpha modulators, alpha- 5glucosidase inhibitors, DP

insr'dﬁ%“'a”d sinanalenvemglbRIAANEG DI CIRERRM Y

PIV inhihi ;alpha2-antagonists,
iR %é%mpi%{%

armaceutical

composition Which compHsEs, ARk Eagaetimy coamPERE-of the claims 1 to 12 or a
phys_ioIogic:EIW};R%@[%‘Pa5@13 gsafﬂ

sconsisting of inhibitors

10

15

20

25

hereof and inat least one active substance selected from the group

24. Process for preparing the !
one of claims 1 o 12, wherein R,

compounds of general formuta | according to any
R’ R and R’ represent hydrogen,

9 £ 1
characterised in thal 2 compound of general formuia HE.

wherein

=ha oot '

L ]

RBC Rad

independently of one °
R’ R™ R'°, but at least one of the groups R,

' u
R85 R R™ does not denote hydrogen, of denotes a benzyl group
’ r tal group, while in each case
may form a cyctic ketal or

the groups R°

or a RPRPRES group or a ketal or ace
8 ad
two adjacent groups R™, R R¥ R

RrR1 R2 R4
R® 1i]

.Rﬁ

another haQe one of the meanings given for

acetal group ora 1,2wdi(0m,-a!k0xy')-1 ,2—d2(01,3-aikyi)-ethylene
bridge, while the above-mentioned ethylene bridge forms &

substituted dioxane ring togeth .
associated two carbon atoms of the pyranose nng,
and/or benzyi groups may be mono-
or Cz-alkoxy and benzyl groups ma

ar with two oxygen atoms and the
and alkyl, aryl
or polys‘ubst‘rtuted by halogen
y also be substituted by a di-

(C1.z-alkylyamino group; and



of protein tyrosinephosPhatase 1, substances that affect deregulated glucose production in the liver,
such as e.g. inhibitors of glucose-5-phoSPhatase, or fructose-1,6-bisphosPhatase, glycogen
phosphorylase, glucagon receptor antagonists and inhibitors of phosphoenol pyruvate carboxykinase,
glycogen 15synthase kinase or pyruvate dehydrokinase, lipid lowering agents such as for example
HMG-CoA-reductase inhibitors, fibrates, nicotinl®@cid and the derivatives thereof, PPAR-alpha
agonists, PPAR-delta agonists, ACAT inhibitors or cholesterol absorption inhibitors.such as, for
“example, ezetimibe, bile acid-binding substances such as, for example, cholestyramine, inhibitors 200f
ileac bile acid transport, HDL-raising compounds such as CETEénhi(%%ogr[s %r@%g% 0 ?.tOI’S or active
substances fo. Réatitfgintesindardly &f oiwAaRTR SPREGERJUrIBGStAtn, dextentldramine, axokine,
antagonists of the canrgagjgﬁi‘d@ﬁegetpmmwmirgﬁémér?é‘ﬁtééﬁﬁ%‘f’é",%?‘,’4 receptor agonists,
NPY5 or NPY2 antagorgi &ﬂﬁé&&ggw%gmﬁ,s SB-418790 or 25AD-9677 and agonists of the
5HT2c receptor, option together with one or more inert carriers and/or diluents. 33. A
pharmaceutical composition which comprises a compound according to any one of the claims 1 to 12
ora physiolqg’}g@Ib@m@mn})Igrsa]pmm@dﬁWéﬂéﬁ%gﬁw&ﬁtﬁgﬁ%&%‘%@Fé%teeaﬁg?rom the
group consisting of ﬁﬁ'é‘.ilﬁf{f%rr induereing loighsh predereidy e okt @iRUREart failure or atherosclerosis
such as A-ll antagonists ‘or ACE inhibitors, ECE inhibitors, diuretics, 8-blockers, Ca-antagonists, _
centrally acting antihypertensives, antagonists of the alpha2-adrenergi & whipgtors of neutral
endopeptidaaaﬁtlﬁtbmtféﬁyiéslf@%dﬁnébr %iﬁﬁﬁﬁﬁmtg?g%?iegﬁ%gf%ﬁs t%(;%éo)f? g%;%hlly together
with one or more inert carriers and/or diluents. 4.A pharmaceutic& composition which comprises a
compound according to any ong of the claims 1 to 12 or a physiologically acceptable salt thereof and
“&t least one ét‘ét'i\Yé’E‘%E%%c%n lected from the group consisting of uric acid synthesis inhibitors and
“uricosurics, optionally together with one or more inert carriers andfor diluents. 3§.Aj%k]1a£maceutical

composition\ylich.cPDRHs RS- KEBPEENerat tomivig Ay ontaprgabRiRia Rt F @

physiologically acceptable salt thereaqf Jeasipnp Rcivesidiganamgaiegtabirprtigigroup
consisting &@A@@é@éﬁ@r’%ﬁ%@%en%s %r}%gciannel blockers, topiramat, protein-kinase C inhibitors,

advanced ghyfcgeioarehtPprdach ARBRGrs and aldose reductase

15 - | -
if necessary any protective group used in the reactions described above is
cleaved and/or '

i desired a compound of general formula | thus cbta_in—ed is resolved into its

20 sterecisomers and/or
= desired a compound of general formula | thus obtained is conver?er:j into the |
salts thereof, particularly for pharmaceutical use into the physiclogically

acceptable salis thereof.
g ised in th: d of formula
25 Process according to claim 24, characterised in that the compoun
“Iil is obtained by a process according to claim 20 or 21.
28. Compound of general formula IV
30
R R2Z R4

B

Hal RS



15inhibitors, optionally together with one or more inert carriers and/or diluents. 35.A pharmaceutical
composition according to one of the claims 30 to 35 characterized in that the compound according to
any one of the claims 1 to 12, or a physiologically acceptable salt thereof, and the additional active
substance to 20be combined therewith are both pteisent together in one formulation or separately in
two identical or different formulations. GLUCOPYRANOSYL-SUBSTITUTED BENZOL
DERIVATIVES, DRUGS CONTAINING SAID COMPOUNDS, THE USE THEREOF AND METHOD
FOR THE PRODUCTION THEREOF ABSTRACT The invention relates to glucopyranosyl-substituted
benzol derivativewlodngém il donoigia ehiovimarbiarmna ¢ RBGMRIFRTa, R7b, R7c are such as defined in
the claim 1, |ncIuﬁngﬁ%%mﬁagtggqgla%mpgsawtures and the salts thereof The inventive

compounds are usg or treating metabolic dlseases No Suitable Figure.
R*and R are defined as in claim 1.

5

27. Compound of formula IV according to claim 28, characterised by the formula
Rt R? R4

RE
1 v
=

Hal RS

wherein Hal denotes chiorine, bromine or icdine and
10 R’ R® R?, R and R® are defined as in claim 26,

28, A compound selected from the group consisting of
4-bromo-1-lodo-2-{4-ethoxy-henzyl}-benzene,
4-hromo-1-chloro-2-(4-iodo-benzyl}-benzene,
4—(5-bromc:>-2-chIoroulbanzy[)-pheno!,
1-chioro-4-(R-D-giucopyranas-1-yi}-2-(4-hydroxybenzyi-benzene,

1-chloro-4-(R-D-glusopyranas-1-yl}-2-[4-(triffuoromethylsulphonyloxy)-
henzyl]-benzene.

15 29, Compound of general formula I
RT R2 R4

wherein



10

>
5

20

25

30.

102

R'  denotes H, Cig-alkyl, (Cy4p-2lkylcarbanyl, {Cau1e-
alikyDoxycarbonyl, arvicarbony! and aryl-(C4s-alkyl}-carbonyl,
 wherein the alkyl or aryl groups may be mono- or polysubsiituted
by halogen,

Raa, RBb,

R R¥  independently of one another have one of the meanings given for
the groups R® , R78, R™®, R", or denote a benzyl group or a |

. RORPRCSi group o a ketal of acetal group, while in each case two

adjacent groups R®, R®, R, R may form a cyclic ketal or acetal
group of a 1,2-di(01.3—a§koxy)—1 ,2-di(C1.s—al-kyl)-ethyiane bridge,
while the above-mentioned sthylena bridge forms, together with
two oxygen atorns and the two associated carbon atoms of the
pyranose fing, & substituted dioxane ring, and atkyl, aryl and/or
benzyl groups may be mono- of poEysubstituted by halogen or Cr.
s-alkoxy and benzyl groups may also be substituted by a di-(Ces
atkyl)amino group; and |

R R° R° independertly of one another denote Cig-alkyl, aryl or aryl-Ca.a-
alkyl, while the alkyl or aryl groups may be mono- of
polysubstituted by halogen; '

while by the aryl groups mentioned in the definition of the abaove groups are
meant phenyl or naphthyl groups, preferably pheny! groups;

and R to R® and R®  R™, R™, R7° are defined as in one or more of Claims 1
to 12,

A pharmaceutical compositian which comprises a sompound according to
any one of the claims 1 to 12 or a physiologically acceptable salt thereof and

at least one antidiabetic agent, optionally together with one or more inert
carriers and/or dijuents.
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31.

32, .'

33.

(103

A pharmaceutical composition according to the claim 30 characterized in that
the aniidiabeiic agent is selected from the group consisting of metformin,
sulphonylureas, nateglinide, repaglinide, thiazolidinediones, PPAR-gamma-
agon'ists and antagonists, PPAR-gamma/alpha modulators, alpha-
glucosidase inhibitors, DPPIV inhibitors, alphaZ-antagonists, insulin and
insulin analogues, GLP-1 and GLP-1 analogues or amylin,

A pharmaceutical composition which comprises & compound according ¢
any one of the claims 1 to 12 or a physiciogically acceptable salt thereof and
at least one active substance selected from the group consisting of inhibitors
of protein tyrosinephosphatase 1, substances that affect deregulated glucose
production in the liver, such as e.g. inhibitors of glucose—ﬁ-phosphatasé , or
fructpse-'l,6~bisphosphatase, glycogen phosphorylase, glucagon receptor
antagonists and inhibitors of phosphoenol pyruvate carboxykinase, glycogen
synthase kinase or pyruvate dehydrokinase, lipid lowering agents such as for
example HMG-CoA-reductase inhibitors, fibrates, nicotinic acid and the
derivatives thereof, PPAR-aipha agonists, PPAR-delta agonists, ACAT |
inhibitors or cholesterol absorption inhibitors such as, for example, ezetimibe,
bile acid-binding substances such as, for example, cholestyramine, inhibitors
of ileac bile acid transport, HDL-raising compounds such as CETP inhibitors
or ABC1 regulators or aclive substances for treating obesity, such as
sibutramine or tetrahydrolipostatin, dexftenfluraming, axokine, antagonists of
the cannabinoid1 receptor, MCH-1 receptor antagonists, MC4 receptor
agonists, NPY5 or NPY2 antagonists or R3-agonists auch as $B-418790 or
AD-9677 and agonists of the 5HT2¢ receptor, optionally together with one or
more inert carriers and/or diluenis.

A pharmaceutical composition which comprises a compound acoording to
any one of the claims 1 fo 12 ora physiclogically acceptable salt thereof and
at least one active substance selected from the group consisting of drugs for

influencing high blood pressure, chronic heart failure or atherosclerosis such
as A-l! antagonists or ACE inhibitors, ECE inhibitors, diuretics, B-blockers,
Ca-antagonists, centrally acting antihypertensives, antagonists of the alpha-
2-adrenergic receptor, inhibitors of neutral endopeptidase, thrombooyte



34,

5
35,

15
a8,

20
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aggregation imhibitors or combinations thereof, optionally together with one of
mote inert carriers and/or diluents.

A pharmaceutical somposition which comprises & compound according to
any one of the claims 1 1o 12 0ra physiologically acceptable salt thereof and

at least one active substance selected from the group consisting of uric acid
synthesis inhibitors and uricasurics, optionally together with one or more inert
carriers and/or diluants. - :

A pharmaceutical cormposition which comprises a compound according to

any one of the claims 1 to 12 ora physiologically acoeptable salt thereof and

at least one active substance selected from the group consisting of GABA- '

- receptor anfagonisis, Na-channal blockers, topiramat, nrotain-kinase C

imhibitors, advanced glycation end product inhibitors and aldose reductase
inhibitors, optionally together with one or more inert carriers and/or diluents.

A pharmatiautical‘composiﬁm'according 1o one of the claims 30 to 35

characterized in that the compound according to amy one of the claims 1 to 12, 0ra
physiologically acceptable sait ihereof, and the additional active substance fo
be combined therewith are both present together in one formulation or
separately in two identical or different formulations.
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GLUCOPYRANOSYL-SUBSTITUTED BENZOL DERIVATIVES, DRUGS
CONTAINING SAID COMPOUNDS, THE USE THEREQOF AND METHGD FOR THE
5 PRODUCTION THEREOF

ABSTRACT

10 The invention relates to ghucopyranosyl-substituted benzol derivatives of general
formula (I), wherein R!to R® and R7a, R7b, R’® are such as defined in the claim 1,
including the tautomers, stercoisomers, mixtures and the salts thereof. The

inventive compounds are useful for treating metabolic diseases.

15 No Suitable Figure.



