1 Glucopyranosyl-substituted tienzol 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 | to wherein the groups R1 to R6and R7a, R76, Rio are as
defined hereinafter, including the tautomers, the stereoisomers, the mixtures thereof and the salts
thereof. The invention further relates to pharmaceuwtical 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 ismetabolic disorders. In addition, the
invention relates to processes for preparing a pharmaceutical composition as well as a compound

according to the invepion, -1 1Al FRIPANTSARIGY BAKR 2B EiBulTect on the

sodium-dependent-gluco nsporter SGLT2 are propose e treatment o{ diseases,
particularly 20diabetE8mBRIEHy HSISA S eRfrt s Sﬁyfﬁ%ﬁ?d’fggﬁgt EBreparation thereof
and their possiblé activity as SGLT2 inhibitors are known from published International applications WO
98/31697, DS ?ééz#geg W H5408306G, L@ogg&%%%b\e@tg@b%@,@e,l‘e@%aoaqu@fzoowoe%owo, |
WO 2004/013118, b 4/052902, WO 2004/052903 and US application US 200310114390. 2 Aim
of the invention@PR&ifABrimE 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 fyithgsaim ok¢he present invention is to discover
pyranosyloxy-substituted benzene derivatives which have.an enhanced inhibitory effect on the

~structurally similar compounds anq/
A further aim of the present‘?n@entio
suitable for the prevention and/es_{re metabolic disorders, particularly diabetes.  The

invention also sets out to provide a procegs for preparing the compounds 15according to the invention.

Other aims of the present invention wiffBecome apparent to the skilled man directly from the foregoing
and following remarks.

10 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 composition for the treatment of

15 metaboiic disorders. In addition, the invention relates to processes for preparing a
pharmaceutical composition as well as a compound according to the invention.

in the literature, compounds which have an inhibitory effect on the sodium-dependent
glucose cotransporter SGLT2 are proposed for the treatment of diseases, particutarly

20  diabstes.

Glucopyranosyloxy-substituted aromatic groups and the preparation thereof and their
possible activity as SGLT2 inhibitors are known from pubiished International
applications WO 98/31687, WO 01/27128, WO 02/083066, WO 03/098836, WO

25 2004/063208, WO 2004/080990, WO 2004/013118, WO 2004/052902, WO
2004/052903 and US application US 2003/0114380.



20 Object of the invention The present disclosure relates to glucopyranosyloxy-substituted benzene
derivatives of general formula 25 wherein R1is 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, C2_4-alkenyl-Cm-alkyl,
C2_4-alkynyl-C14-alkyl, C2_4-alkenyl-C1-4- alkoxy, C24-alkynyl-C14-alkoxy,C54-cycloalkenyl- 5
Cm-alkyl, a methyl group substituted by 1 to 3 fluorine atoms, an ethyl group substituted by 1 to 5
fluorine atoms %mgga#ﬁgw%%g&%thoxy group substituted by 1 to 3 fluorine atoms, an ethoxy group
substituted by%[ to 5 fluorine atoms, a Cm-alkyl group substituted by a hydroxy or C1.3-alkoxy group, a
~ 024-alkoxy grou}s siibstittRMIEEF™H RYBRIRY &t '@-Q%W@?Bﬁﬁ?%%bé%iﬁ‘é{?ﬁ?@ﬁ@s- toalkoxy or
hydroxy, whiledertreabayetngtionedacyeionlky amidicyatbadivanytsitigssotrardsperndethylene groups
may be replacedl ipdepgndenihpLens Jngiierdyy 861 20, MhdPR2deRQ ERLudrogen, fluorine,
hydroxy, C14-alkyl, C1-

chlorine, bromine, a 4- alkoky, cyano or nitro, while the alkyl or alkoxy group may

be mono- &r pBIYSURStfIEHBY RIGTRIHIP Y eRAE Rt RegaromApe a bRt '%Xc;?ff?ea@'oup B and if
R1 is selecteddrpanmtbe idefinitipsseet tretasaupidnapaajeatigiinkaloatse hetseEetad from the
meanings hydrogen. fluorine, chlori romipe, 10dj - -a| -Cl-
024-a|kyny|-ci’ff’aﬁ?§, Sy E%éﬁﬁﬁgi%%gé%@b@ﬁﬁ%ﬂ%ﬁﬁ%@%é&%@%ﬁ kenyl, C3_7-
betier pharmacological or pharmacokingtic properties.

10 A further aim of the present invention is to provide new pharmaceutical compositions
which are suitable for the prevention and/or freatment of metabolic disorders,

particularly diabetes.

The invention aiso sets out to provide a process for preparing the compounds

15  according fo the invention.

Other aims of the present invention will become apparent to the skilied man directly

from the foregoing and foliowing remarks.

20  Object of the invention
The present disclosure relates to glucopyranosyloxy-substituted benzene derivatives of general

formula |

Rt Rz R4

25  wherein

R is selected from the definitions of the group A and



cycloalkyl-C14-alkyl, C57-cycloalkenyl-C14-alkyl, C3_6-cycloalkylidenmethyl, hydroxy, C1..6-alkoxy,
C3.6-cycloalkyl-C1.3-alkoxy, awl, 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 024-alkyl or
C24-alkoxy 30group substituted by 1 to 5 fluorine atpms, a Cme-alkyl group substituted by a cyano
group, a C14-alkyl group substituted by a hydroxy or Cm-alkyloxy group, cyano, carboxy,
C1_3-alkoxycarbonyl, aminocarbonyl, (C1-3- alkylamino)carbonyl, di-(C13-alkyl)aminocarbonyl,

pyrrolidin-1-ylcarbon iperidin-1-ylcarhonyl..morpholin-4-yicarbopy!l. piperazin-l-yl-carbonyl, 4-(C1- 4
3-a|ky|)-piperazin-l-%cﬁk%o%??,C(&(%L)f_raf-%ﬁz)?l é_agr i{gonﬁ; g}ln%r?o, 8‘1%-Ea| ylgﬁj]gﬁgﬁé gs{‘r’%lﬁg,‘% ©
C1l4-alkylsulphanyl, GessigirsdioRihe Caanaws Rdmesny UarnsutbisIngRmAE)e, iodine,
aryl-C13-alkylsulphomylaeign of pssHipmmdigRé, Rikpdemsndaaiyst.aneanather denote
hydrogen, fluorine, chlorine, bromine, iadin , NIt 3=alk 3-alk thyl or methoxy
substituted by 1 to 3 ﬁllg(?r(ﬁ(ﬁecbéifo%yﬂ éﬁoa?eké? @Qé%ﬁm?f%%ﬁégﬁ(%'i-%?%%keﬁgycloalkyl,
C3_7-cychoalkenyl, 16asyalibieroatill AR MEHEASE M 1R Fheiiie PtaBR AapIVEARRIF |,
aminocarbonyl, C14-gligtapisaasarho myiudide AtSralkghaakeagaabostyibpyarolgdisusytcaidonyl,
piperidin-1-ylcarbony] lin=4-y, onyl, pi in=1- .

8] W%%é}me elﬁ%l%, QX etﬂ%gﬁﬁ?]s%%ﬁ{883§%1 to 5 fluorine atoms,

4-(C1_4-a|kyl)piperazi¥1-1 y onyl, arylaminoc heteroarylaminocarbonyl,
C1_4-alkoxycarbony® Smyt-@¥yBarpsgIReRSkieb Ry ﬁé@%ﬁl%‘iﬁ@@%&%&%ﬁh‘%{hﬂ%,
014-alkylamino, di- (Ghu-alisgtiarathby pyrydtisin <t-9, sliolidindpo Qd-ybypipekidio- 3-yl,
piperiding-on-l-yl, mgngﬂ&lg}-ﬁyx @orpholin-3-on-4-yl, piperazin-1-yl, 4-(C1_3- alkyl)piperazin-1-yl,
Cl_4-alkﬁcarbonylam|no, arylcarbonylamino, heteroarylcarbonylamino, C3_7-cycloalkyloxy,
C3.7-cycloalkenyloxy, aryloxy, 20heteroaryloxy, C14-alkylsulphinyl, C14-alkylsulphonyl, C3.7-
‘cycloalkylsulphanyl, @8ife iy thecsdkpisiphiriph&d 3 yGloptivial kysytslateylyl @69 T oy cioalkenylsulphanyl,

C5-7-Cy0'0a'keny'su'ﬂmme%f}aass'ﬂ%gex@&m@eWaee@sl@éﬂapaﬂaheaé_xaumm,oarylsu'phonyl,

heteroarylsulphanyl, g%terogry sulphinyl, heteroaryisulphonyl, cyano or nitro, 25
, an

15
R? denotes hydrogen, fluorine, chiorine, bromine, hydroxy, Ci4-alkyl, C14-
atkoxy, 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, flucrine, chiorine, bromine, iodine,
Cig-alkyl, Co.y-alkenyl-Ci4-alkyl, Coq-alkynyl-Cq4-alkyl, Co4-alkenyl-Cq.s-

25 alkoxy, Cas-alkynyl-Cq.4-alkoxy, Csy-cycloalkyl, Cs.r-cycloalkenyl, Cz-
cycioalkyl-C1.4-alkyl, Css-cycloalkenyl-C;.4-alkyl, Cie-cycloalkylidenmethyl,
hydroxy, Cq.e-alkoxy, Cse-Cycloalkyl-Cq.a-alkoxy, aryl, aryl-Cq_3-alkyl,
heteroaryl, hetercaryl-Cya-alkyi, aryloxy, aryl-Cq.z-alkyl-oxy, a methyi or
methoxy group substituted by 1 to 3 fluorine atoms, a Co4-alkyl or Co4-alkoxy

30 group substituted by 1 to 5 fluorine atoms, a Cq4-alkyl group substituted by a
cyano group, a Cy4-alkyl group substituted by a hydroxy or Cys-alkyloxy
group, cyano, carboxy, Cqa-alkoxycarbonyl, aminocarbonyl, (Cy.s-
alkylamino)carbonyl, di-(Cqs-alkyl)aminocarbonyl, pyrrolidin-1-ylcarbonyi,

piperidin-1-ylcarbonyl, marpholin-4-yicarbonyl, piperazin-1-yi-carbonyl, 4-(Cy.



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-(C1.4-alkyl)silyl-C4.6-alkyl, C2_6-glkyn-1-yl, C2-alken-1-yl, ino,
e kS B R
piperidin-2-on-1-yl, nsoigieoitadiph, G orptiofsuBhemd.-Gh-pietasiphloy, Lryhcaliitytawpantiivo,

10heteroarylcarbonyiapNie Bt sl oaliylenpn sl nalkpayimen, £3.
40-cycloalkylsulphanyl, C3_10-cycloalkylsulphinyl, 03.10-cycioalkylsulphonyl, C5.

10-cycloalkenylsulphanyl, Cs-10-cycloalkenyisulphinyl, C5_10-cycloalkenylsulphonyl, aryisulphanyl,
arylsulphimyl, Retefoirgtasiptritlyl doneterots) seprimyrdimiemn fleafiecapdoenmdnegntial alkynyl and

alkenyl groups may heymonQams, RRvSahststiedhy-dnek)eretHyniaringhandsubstitutedsy
above-mentioned alk%/Ec}lg nd alkep%dgroups may be mono- or 20disubstituted by identical or different

groups L1; while the aboVv SRentione ‘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
above-mentigged cygliaiied end-yaloplkenyl-Hn@s-ane o wodeity|ens-gyaupmangy be replaced

independently of one an tgt%r %ﬁﬁﬁ?}%}%ﬁgﬂ%%"% '23 iég%l\hy%%%%goemﬁ%laiﬁ 14-alkylcarbonyl or

01.4-a|k3}PsquhonyI, ETIJh epéon ohe another are selec om among hydroxy, cyano, nitro,

.C3.7-cycloalkyl, aryl andrerashgnyt fa-ealitamBssereanylcditonyplRiRmiReGREBPABhy1, aminocarbonyl,
‘C14-alkylaminocarb@gblidin-1-yicarbony!, piperidin-1-ylcarbonyl, morpholin-4-yicarbonyt,

piperazin-1-ylcarbonyl, 4-(C+.s-alkyl)piperazin-1-ylcarbonyl, arylamino-
carbonyl, heteroarylaminocarbonyl, Cy.4-alkoxycarbonyl, aryl-Cq.z-

15 alkoxycarbonyl, heteroaryl-Cq.s-alkoxycarbonyl, amino, Cy-alkylamino, di-
(C1.z-alkyhamino, pyrrolidin-1-yl, pyrrolidin-2-on-1-yl, piperidin-1-yl, piperidin-
2-on-1-yi, morpholin-4-yl, morpholin-3-on-4-yl, piperazin-1-yl, 4-(C4.3-
alkyl)piperazin-1-yl, Cis-alkylcarbonylamino, arylcarbonylamino,
heteroaryicarbonylamino, Cs-cycloakkyloxy, Cs.r-cycioalkenyloxy, aryloxy,

20 heteroaryloxy, Ci.4-alkylsulphinyl, Cq.s-alkyisulphonyl, Ca.r-
cycloalkylsulphanyl, Ca -cycloalkyisulphinyl, Ca.7-cycloalkylsulphonyl, Cs.z-
cycioalkenylsulphanyl, Cs.r-cycioalkenylsulphinyl, Cs7-cycloalkenyisuiphonyl,
arylsulphanyl, arylsulphinyl, arylsulphonyl, heteroarylsulphanyl,
heteroarylsulphinyl, heteroarylsulphonyl, cyano or nitro,

25
while the above-mentioned alkynyl and alkenyl groups may be mono- or
polysubstituted by fluorine or chiorine, and
the above-mentioned alkynyl and alkenyl groups may be mono- or

30 disubstituted 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 Cq.a-alkyl, and



6 aminocarbonyl, pyrrolidin-1-ylcarbonyl, piperidin-1-ylcarbonyl, morpholin-4- ylcarbonyl,
arylaminocarbonyl, heteroarylaminocarbonyl, C1_4-alkoxycarbonyl, aryl-C14-alkoxycarbonyl,
heteroaryl-C1.3-alkoxycarbonyl, 01.4-alkyloxy, aryloxy, heteroaryloxy, C14-alkylsulphanyl,
arylsulphanyl, 5heteroarylsulphanyl, C1_4-alkylsul|%hinyl, arylsulphinyl, heteroan/Isulphinyl, Ci_
4-alkylsulphonyl, arylsulphonyl and heteroarylsulphonyl; and L2independently of one another are
selected from among fluorine, chlorine, bromine, iodine, 014-alkyl, difluoromethyl,
trifluoromethyl, C14-alkoxy, 10difluoromethoxy, trifluoromethoxy and cyano; and R6 , R7a, R7b, RTh
independently of one another have a meaning selected from among hydrogen, (C1.18-alkyl)carbonyl,
(C1.18-alkyl)oxycarhotiys, stearientiyhed dytbaiyid (@, 8yalketyesyt boay o veriieey the aryl groups

mentioned in the defmé@%ﬁe%%&ﬁl%ﬁﬁ%glr@ﬁﬁ&%%@Béxﬁ&@ﬂ¥'d?6ﬁ@@hﬂ%ﬂégﬁ9@$whiCh may be
Q 0

mono- or disubstituted independent ne another by identical or different groups L2; and 20 by the

heteroaryl groups m&RicHedPH2RENR finition of the above groups are meant a pyrrolyl, furanyl, thienyl,
pyridyl, indolyl, benzofuranyl, benzothiophenyl, quinolinyl, isoquinolinyl or tetrazolyl group, 25 or is

meant a pyrelyl, TUIaBHoIY GIE CLAKNMAURIATLILAGR 21 IVE. akasne fraupmare replaced by

nitrogen atoms, or is meant an indolyl, benzofuranyl, ben %th phenyl, guinplinyl or isoquinolinyl
group, wherein one {6’tﬁ?@@*ﬁ?@ﬂﬂvﬁg@ﬁd’[ﬁj?ﬁ?@gﬁﬂg&gﬂa i?ﬁiiﬂj gﬁbaf 6%%0%%%“@ the
above-mentioned hepiritiph tsdupsstitiegeréntiynoiroheliaddatharomagiive3radriovior disubstituted by
identical or different grouns . 2.1 740Bil. MRiGSABaWiSE statachdngeabaye-mentioned alkyl groups
may be straight-chain or branched, ) .

10 heteroarylcarbonylamino, nitro, Ca.o-cycloalkyloxy, Cssg-cycloalkenyloxy, Cs.
1e-cycloalkylsuiphanyl, Cs.se-cycloalkylsulphinyl, Ca.1o-Cycioalkylsuiphonyi, Cs
so-cycloalkenylsulphanyl, Cs.qo-cycloalkenylsulphinyl, Cs1o-tycloalkenyl-
sulphonyl, arylsulphanyl, aryisulphinyl, heteroarylsulphanyl or
heteroaryisulphinyi,

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

polysubstituted by fluorine or chiorine, and

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

while the above-mentioned cycloalkyl and cycloalkeny! rings may be mono-
or disubstituted independently of one another by substituents selected from
fluorine and Ci.z-alkyl, and

25
in the above-mentioned cycicalkyl and cycioalkenyt rings one or two
methylene groups may be replaced independently of one another by O, S,
CO, SO, SO, or NRY,

3 R denotes H, Cs4-alkyl, Ci4-alkylcarbonyl or Css-alkylsuiphonyl,
L1 independently of one another are selected from among hydroxy, cyano, nitro,

Car-cycloalkyl, aryl, heteroaryl, Cy-alkylcarbonyl, arylcarbonyl,
heteroarylcarbonyl, aminocarbonyl, Cq4-alkylaminocarbonyl, di-(Cq.z-alkyl)-



the tautomers, the stereolsomers thereof, the mixtures thereof and the salts thereof. In a first aspect,
there is provided giucop)TaflO5yl5UbStitlted benzene derivatives of general formula | wherein is
selected from the definitions of the group A and if Rs is selected from the definitions of the group B, RI
may additionally also be selected from the meanings hydroge.n, methyl, methoxy, fluoro and chiloro,
and denotes hydrogen or methyl, and Rsis selecteci 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, chlorine, bromine, hydroxy, cyano, Ci _6-alkyt, trimeth I%iwl%leéhgﬁl, C2.6-alkenyl,
|

02.5-alkynyl, difIuorcﬁﬂ'@?ﬁ?ﬁ@ﬁ’ﬁ%%ﬁ@tﬂiﬁ?ﬂbﬁﬁ@&?}%l?g?%ﬂfj TAYSREABRY), RS athoxy,

trifluoromethoxy, pentafitorsthagartisocarychohkyteroaritraingdadfansh Peoxglketyahsaefluranonyloxy,

.6- a | kyl su ipha ny op ' thyd aad. hateroasoad R34 drdidrgdependently of one
another denote hydrgE;gagr(?I Bféﬁl%?gg‘% %Eﬁo?gseg%-aﬁ%ﬁ-lﬁ, Ozg?%%ck%%-l-y? CgY-cycIoaIkyI,

C327-cyc|oalkyloxy?MW&H?WH%WW’@5%$9&8§W U 3R EAYlene unit may be replaced by 0,
denotes tsimethylsilstietiphretiwpyinghy draigyirdphinylethysiybhinyinbeterppieprhipdtityny |,

3-hydroxy-1-propyn-Layl, R: o 1EpmsRyt as SUERRIRmIRRsNgY dabutyloxy, cyclopentyloxy,
oyclohexyloxy, tetrahydrofurdn-3-yloxy, tetrahydroPyran-4-yloxy, piperidin-4 yloxy,

Nmethylpiperidin-4-ylOxY or N-aCetylpiperidin-4-yloxy, L2independently of one another are selected
from among flizorine jrefdpemisrifyorhime, dodines, D¢ s8ledied, fdiffuammmefhupringfioiesivthyt, C14-alkoxy,

difluoromathoxy, triflygyametheriy-aad YRACHRBSkomethyl, trifluoromethyl, Cy.5-alkoxy,
10 difluoromethoxy, trifluoromethoxy and cyano; and '

RS R™
R™, R’ independently of one another have a meaning selected from among
hydrogen, (Ci.1g-alkyl)carbonyl, (C+.1g-alkyl)oxycarbonyl, arylcarbony! and
15 aryl-(C..z-alkyl}-carbonyl,

while by the aryl groups mentioned in the definition of the above groups are meant
phenyl or naphthy! groups which may be mono- or disubstituted independently 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, thienyl, pyridyi, indoly, benzofuranyl, benzothiophenyl, quinolinyl,

isoquinolinyl or tetrazolyl group,

25 oris meant a pyrrolyl, furanyl, thienyl or pyridy! group, wherein one or fwo methyne

groups are replaced by nitrogen atoms,

- or is meant an indolyl, benzofuranyl, benzothiophenyl, quinoliny! or isoquinoliny
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;



R7b, R7c independently of one another have a meaning selected from among hydrogen,
(Ci_s-alkyl)oxycarbonyl, C1.alkylcarbOflyl or benzo{l, while by the aryl groups mentioned in the
definition of the above groups are meant 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 {he definition At aberedgtionpsoacermeetivnedRfOFIOHRFIRTY, ?ﬁiéﬁ?\?}éﬁridyl, indotyl,
benzofuranyl, benzothiopherwl, quinolinyl, isoquinolinyl or tetrazolyl group, or is meant a pyrrolyl,
furanyl, thien}ﬁfﬁﬂ"b?frﬁfﬁr‘@% P, wherein one 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, gro £ reRlacaddnsnitiegesatiths, i rastiiereed alsdbe-sakniited heteroary!
groups independently of one anoint. may-De mono- or disubstituted by identical or different youps L2;
while, unless otherise eﬁa@%ﬂ&eg@@ggdngmﬁpﬂeﬂo@kyhgmmrh@l}lﬁ@ SERIGHEEh &SP Branched,
~ the tautom ,athle stePeoFsomers thereof, the mixtures thereof and the salts thereof. In a second
aspect, ther@isngedvided glucopyranosyl-substituted benzene derivatives of general formula 1.2
wherein the groups R1 to R6 andR7a, Iﬁlb ane R7" dfé defined as above. In a third aspect, there is
provided glucopyranosyl-substituted bengene derivatives of general formula 1.2c

R® 1
RO R8
RO |
éR?b
" wherein
&' is selected from the definitions of the group A and

fRIs sélec‘fad from the deﬂn‘iﬁonsof the group B, R' may additionatly also
bé selected from the meanings hydrogen, methyl, mathoxy, fluoro and chioro,

and
R denctes hydrogen or methyl, and
RY. s salacted from the definifions of the group B and

i &1 is selected from fhe definitions of the group A, R® may addiﬁc.mally also
be selected from the meanings hydrogeﬂ, fluorine, chiorine, bromine,
hydroxy, Cyano, Cqs-alkyl, srimethytsitylethyl, Co.o-alkanyl, Coe-alkynyl,
difivaromathyl, trifiuoromathyl, Car-cycioalkyl, Csr-cycicalkenyl, Cis-
alikyloxy, diffuoromethoxy, srifluorornethoxy, pentafiuorethoxy, Carm
cyc:loaiky&oxy,' tatrahydrofuranyloxy, tetrahydrofurangnylgxy, Cis
alkylsuiphanyl, cyckopropyiidanemathy%,' aryl and hefercaryl, and

®* R independently of ons another denote hydrogen of fluoring,




wherein the groups R1 to R6 and R7a, Rm and R7 are defined as 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. Moréover compounds according to the disclosure may have
an inhibitory effect on the sodium-dependent glucase cotransporter SGLT1. Compared with a possible
inhibitory effect on SGLT1 the compounds accordi?n@ to the disclosure preferably inhibit 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 figth aspe@értotehﬂmaaﬁuﬁedl-?}brﬁpeﬁﬂiﬁ%ﬁcbht%h?ﬁﬁyégt@@g%ﬁotd{éfgﬁé%% %ﬁéﬁﬁed herein

ora physiolo%icg{% a‘%ﬂgtﬁp@ gg&ﬁ%@@ﬁ&ggig, oRitbpiystogét ex it TBMEORMAN inert
carriers and/oPdiluénts. This disclosure also relates, in a sixth aspect, to the use of at least one
compound astdefined herein or one of the physiologically acceptable salts thereof for preparing a

pharmaceutical composition which is suitable for the treatment or prevention or diseases or conditions
which.can be | fﬂﬁggqgr{ggﬁ%@m@ﬁ?g soging-depetcentmivedsyletvayspbrier SGLT, particularly
SGLT2. This disclosure also relates, i eventh aspect, 10 the use of at least ane-campopnd as
defined hereimmstiyme/sf %ﬁ%@%%@%@gﬁtﬁ%@%@ t?&r}?o%%r rgp?arir%ﬁ pharn?ﬂaceutical
composition v@g@aﬁﬁqa&ﬁ foydhe tiykyery sloprpbiasi. syrletEsieisorders. This disclosure
also relates, in an eighth aspegt, to the, use cﬁE rp_q_gympgngﬁaﬁ-,d@.gﬂm@hgrein or one of the
hysiologicalJEXRSH I‘é@%l’é"ﬁi%’r%b?%o @e ihg a ’ S

PIYSIRS ﬁéethy[piperidin—éryloxy or f\yAgge%D!Pgef!d?ﬂ"“i“Ylﬁwr .

L2 independently of ong another are selecied from among fluoring, chlorine,
o bromine, ioding, Ces-alkyl, diﬂuoromethylx trifluoromethy!, Crz-alkoxy,
difuoromeathoxy, trifluoromethoxy ahd cyano; and

- R® ,‘R?:&, | ) o
=T R independently of ong another have a meaning selected from among
- hydrogen, {Cq_g—atkyl)oxycarbcnyi, C..e-alkylcarbonyl or benzoyl,

 wh iz by 't%:re ary% groups mentioned in the dafinition of t_ha above groups are meant
pﬁeﬁyl groups whiéh ﬁ'\ay be mano- of disubstituted independently of one another by
| idan‘cicéi or different groups L2; and | '

by the heteroaryl gréups mentioned in the dafinition of the above groups are meanta
py'rrctgd furanyl, thienyl, pyridyl, indoiyl, banzofuranyl, banzothiophenyl, quinolinyl,
isoquinoliny! or tetrazolyl group,

or is meant a pyrrolyl; furanyl, thiznyl or pyridyl group, wherain ong or twa methynse
groups are replaced by nitrogen atoms,

or is meant an indolyl, benzofuranyl, benzothiophenyl, guinolinyl of isoquinoliry
group, wherein one io three methyne groups are replaced by nitrogen atoms,



. 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 prepgring 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-chemical method. The disclosure also relates, in a tenth aspéct, to glucopyranosyl-substituted
benzene derivatjves as defined characterised | agy B G rivdieRiaynd Rd
repré&'@ﬁ? ﬁg}ara BYeTHE rb 8@3%?8%%8% resggééﬂﬁg]tg%%;;?o?ess for preparing the compounds of
generat:farnial sabesighes OtRE FRAL S %?i&é?lsg In that 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 Red, Rad, Rik,-Rad; R Gl e ikcarbomy i@yl M stk bkycarbonyl,
arylcé‘fﬁ%y]"g}ﬁ?gr%ﬁé—iﬁﬁﬁy -ﬂlégr 6ﬂﬂs\§v%§éin theiealkyl or a)fyT groups mzly be mono- or
polysummmé@ﬁﬂﬁaﬁfben; independently of one another have one of the meanings given
hereinbefore and hereinafter for the groups R6, R76, R7a, RTh, denote a benzyl group or a RaRbRdSi

groun,of g ketal of AGgleLAoLABRIUAIRAYER, e iene esandaofiaeddestlir Gset@Pbroup, whie
In eacr !

" Tn a second aspect, there 1s provided giucopyranosyl—substituted Lenzene derivatives of general

formula i.2

1.2

: 8 3 7o |
wharein the groups R' to R” and R’ R7° and R7° are gefined 28 above.

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

formula L.2¢

1.2¢

to RY and R™® R™® and R’ are defined a8 above.

wherein the groups R’



95- two adjacent groups R,i-c8b, 8a,Rs, Red may form a cyclic ketal or acetal group or a
1,2-di(C1.3-alkoxy)-1,2-di(C1_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 2,3-dimeth4d-2,3-c1i(C1.3-alkoxy)-1,4-dioxane ring, and aII;yI
aryl and/or benzyl groups may be mono- or polysubstituted by halogen or C1.3-alkoxy anoi benzyl ’

groups may also be substituted by a di-(C1.3-aIkE;I)aminol%%%up; and. 10Ra, Rb, IR" independently of

one another Senaterotainitgeneyl Srarj teeaoming oherdiT i aAI dPAIkyl groups may be mono- or

pO'VSUbStitU?%r%}e}éi laig Beceplabideshitstiremnyiligreupsiuabletimetharctiegitelipitperisisthe above groups

ot R, R RS 21 B Rt e e ath a reducing age

: ‘ ereinbefore and hereinafter, 20 is reacted with a reducing agent
in the preser®eldf, adréwlsior Bibhidtatoesiebnwiaotnssifr SRR aVReGHSHFE 5 B&Ent are cleaved

SF';%U“F?;‘EOUﬁxﬁfﬁhﬁﬁmmc@bhxmmmmmtgmwmmgm$@mu|a | wherein R6,
 R7band R7 denote nydrogan. 2 eay anud:obaenaraldusmadiR biaRg o

the disclosure preferably inhibit SGLTZ 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 physiologically acceptable salts thereof for preparing a pharmaceutical
composition which i.s 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, to the use of at least one compound as defined

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



10 wherein Rea, R8b, ROC, Rad and R1 to R5 gye defined as hereinbefore and hereinafter, but at
least one of the groups R8a, Reb, R8b, Rad does not denote hydrogen, is hydrolysed, and 5 if desired
a compound of general formula | thus obtained wherein R6 denotes a hydrogen atom, is converted by
acylation itenasceuteshosmingitany Foompbiting degeirarfepandrt Sirarsr jeirHeeRss SN -ny
protectivig%tg(}{ﬁ eg-iithe reactions described above is cleaved and/or if desired a compound of
general formula | thus obtained is resolved into its stereoisomers and/or 15 if desired a compound of
general formula | thus obtained is converted into the salts thereof, particularly for pharmaceutical use
into the physiclagically @cseniaklensatiathareof, 20 Ehisodisetosyireuhstitueadrbtatesctdes yoeess for
preparing compounds of general. formula.| ' 5 _18-alkyl)carbonyl,
(ams-alky%‘s%péléerl%%%e’egrny cagir%nosﬁc)[/fn;ri? ﬁeﬁ%&é&%ﬁ@%ﬁ%ﬁ év?ﬁggg%%%he alkyl or aryl groups may
be mono- or polysubstituted by halogen; independently of one another has one of the meanings given

for the gropps RER78 ARAL: RE6s denptscabenzgiaup opixRaRhReStgrpapihmaketdnr acetal
group, while in each case two adjacent groups Raa, R8h, Rae, Re'd.may f ' Lor acetal
group or rﬁ%;}hﬁ)ﬁﬁ?wetv%aﬁ%ﬁga%%go e %?/?gng’sagoﬁﬁh, a% g[u e%ﬁ%%&%?ﬁ%%(%d%gne ring,
particularly 2cRogicarthydocpi3biti (GitBthdkaxyls Intafimxaing ihgnard 2Ry, BAJ 4REIRF BBALYI groups

may be.mano- or.polysubstituted by.halogen or C1.3-alkoxy and benzyl groups may also be
substitUte§ %i/ergs y(g:rlm_%-alkyl)amino group; 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 o prepare compounds of general formula [ which are defined as

hereinbefore and hereinafter,

a compound of general formula li

RT R2 R4

wherein

R' denotes H, Ci-alkyl, (Cias-alkyl)carbonyl, (Ciae-alkyljoxycarbonyt,
arylcarbonyl and aryl-(Cy.z-alkyl}-carbonyl, wherein the alkyl or aryl groups
may be mono- or polysubstituted by halogen;

R R%®,

R® R®  independently of one another have one of the meanings given
hereinbefore and hereinafter for the groups RS, R™®, R™, R™®, denote a
benzyl group or a R®RPR°Si group or a ketal or acetal group, particularly

an alkylidene or arylalkylidene ketal or acetal group, while in each case



Ra, Rb, Re independently of one another denote Cm-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 20 phenyl or naphthyl groups, preferably phenyl groups; and
al to R5, R6, R7a, R76, RTh are defined as herein%sfore and hereinafter, wherein an organometallic
compound (V) which may be obtained by halogen-metal 25 exchange or by inserting a metal in the
carbon-halogen bond of a halogenbenzylbenzene compound of general formula IV of general formula

VI Ofed 5wherein Rad, Feb, Rad, Rad are defined ag hereinbefore al% hereinaft%r and then the
resulting adduct is read¥PHASRAARIRS Kiu, RvittRvater BIRACAR SHAFHS ¥Rl QAR ' denotes

optionally substituted Giodgatky 1ia-thE psedience- bRal Gcichlt0seatlylersfdridgaumplte thethanesulphonic
acid, sulphuric acid, hydrachlaricagids aeetis.asithge ARRORIsshERaitand QaisRaly the product

obtained in the reaction with water wherein R' denotes H is converted, in a subi%ﬁ‘%%né reaction, with
r

an acylating agent, suciSE foMes TR RCREIPEHSRGIRG AR RV @R I gt ARH "into the product
of formula Il wherein Ruenoten(CpatBabi)e 2 Balimetio2 S-difalkpliorytdrbsiftaagylcarbonyl or

aryl-(C1..3-alkyl)-carbagny, YHichkmanPshBErisfRs BRASHa% mono- or polysubstituted
by halogen or Cy.3-alkoxy and benzyl groups may also be substituted by a
di~{C+.a-alkyl)amino group; and

10 R? R® R° independently of one another denote Cis-alkyl, aryi or aryl-Cq.3-alkyl,
wherein the aryl or alkyl groups may be mono- or polysubstituted by

halogen;

while by the aryt 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 Brensted acid, while
the any protective groups present are cleaved simultaneousiy 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 lll

R! R? R#




12a The disclosure also relates, in an eleventh aspect, to a process for preparing compounds of
general formula Il R1 R2R4 wherein denotes H, C14-alkyl, (Ci..1s-alkyD0O2rbonyl,
(GlABalkyl)oxycarbonyl, arylcarbonyl and atyl-(C-1.3-aikyl)-carbonyl, wherein the alkyl or aryl groups
may be mono- or polysubstituted by halogen; Raz, fgb, Rao, Radindependently of one another have
one of the meanings given for the groups Re, R7B, R7b, R7t1 denote a benzyl group or a RaRbRtSi
group or a ketal or acetal group, while in each case two adjacent groups RBE, Rgb, Ret, Reri may
form a cyclic ketal or acetal group or a 1,2-di(01.3-alkoxy)-1,2-di(Ci.ralkyl)-ethylene bridge, while the
above-mentioned ethylene bridsge fagrms, t1ogetr;|er with two oxygen atoms and the two associated

carbon atom$eiBE RTaRos&nnG, ekt PHRsieinesiag haminhnigre 2l Antseafihzyl groups

may be monaxgapRivsUhsitited Hyhrlederer QY. ralkueandtensy grawasinay also be substituted
by a di-(C-1. -a(lﬁd%sn&iné)ngroup; and Ra, Rb, Rtindependently of one another denote C14-alkyl, aryl
or aryl-C1-3- alkyl, Wheteinthe aryl or alkyl groups may be mono- or polysubstituted by halogen; 1
-C1-3- alkyT, Wheréin the aryl or alkyl b lysubstituted by hal 2b
5

if desired a compound of general formuta | thus obtained wherein R® denotes a
hydrogen atom, is converted by acyiation inte 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

stereoisomers and/or

15
if desired a compound of general formula | thus obtained is converted inio the salts
thereof, particularly for pharmaceutical use into the physiologically accepfable salts
thereof. : '

20

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

formula il

Rl R2? R4

i

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 R5 and R5, R7a, RTh, R7c have the meanings given as
defined above, wherein Si organometallic compound (V) which may be obtained by halogen-metal
exchange or by the insertion of a metal in the carbog-halogen bond of a halogen-benzyibenzene
compound of general formula IV wherein Hal den fes Cl, Brand I and R1 to R5 are as hereinbefore
defined, and optionally subsequent transmetallation, is added to a gluconolactone of general formula
VI wherein R R, Fe, Rad are as hereinbefore defined, and then the adduct obtained is reacted with

water or an alRohol R-@#iitete Rirddibie spEHAR QS fatea A4RH W the presence of an
acid and optionally the prgcaroboyitainiedrit-ifiesralagiicarpotyvatersimtvestR ' dendteotbis converted

in a subsequent reaction Wit an,AGYRIRY ARk BPRJEgdKCt of formula Il wherein R denotes
(01.18-alkyl)carbonyl, (Ci_lealkypoxycarbonyl, arylcarbonyl or ary1-(C.,ralkyl)-carbonyl, which may be

substituted as specified. The disclosure also relates, in a twelfth aspect, to a process for preparing the
compounds oRfem&tal formula | as defined above, wherein R6, Ria, Rib and Ric represent hydrogen,

characterisedgpctihat a copmputd Ak s AR feRH Y bAkRg B Imeanings given for the

groups R®, R™, 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(C+.3-alkoxy)-1,4-dioxane ring, and alkyl, aryl and/or
benzyl groups may be mono- or polysubstituted by halogen or Cy_s-alkoxy
and benzyl groups may also be substituted by a di-(Cs_z-alkyl)amino
group; and

15

R?, RP, R® independently of one another denote Cy4-alkyl, aryl or aryl-C.z-alkyl,

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

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

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

wherein an organometallic 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

R1 R? R4
R3 v
Hal RS

30 wherein Hal denotes Cl, Br and | and R to R® are defined as hereinbefore and

hereinafter, and optionally subseguent transmetallation, is added to a gluconolactone



ayea 28b Ray, 5" Independently of one another have one of the meanings given for the groups Re ,
57, R7b, R7", but at least one of the groups Raa, R81', 58C, Rad does not denote hydrogen, or
denotes a benzyl group or a RaRbR;Si group or a ketal or apetal group, while h each case two
adjacent groups Raa, R8b, Rae, Rad may form a cyclic ketal or acetal group or a
1.2-di(C.1.3-alk0)Cy)-1,2-di(C3_3-alkyl)-ethylene bridge, 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, awl and/or benzyl groups may be mono- or polysubstltuted by halogen
or Cyralkoxy and benzyl groups may also be substituted by a di- (C1.3-alkyl)am1n0 group; and 12d
R,R,R indeper&cﬁgg“g&ﬁgg&wgher represent 014-alkyl, aryl or aryl-01- 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 R1
to Rs, Rs, R78, R&R¥ have the meanings given as defined above, is hydrolysed, and if desired a
compound of genefal formula | thus obtained wherein Rs denotes a hydrogen atom is converted by
acylation into a cor g acyl compound of general formula |, and/or if necessary any protective
group used in the reagtiong described aboVe is cleaved and/or if desired a compound of general
formula | thus obfained s résakfed into its st.--,reoiscrrynrc nnrlinr if desired a compound of general
formula | thus obtained gsrEonverted into the salts thereof, particularly for pharmaceutical use into the
physiologically acceptable salts thereof. The intermediate products listed, particularly those of formula
IV, formula 1l and formula Ill, are also a subject of this inventiolidisclosure. The disclosure also relates,
in a thirteerith aspereint8% ESBSURY efgdatret fesmersinbefore and hereinafter,

and

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

10 such as for example methanesulphonic acid, sulphuric acid, hydrochloric acid, acetic
acid or ammonium chloride, and optionally the product obtained in the reaction with
water wherein R’ denotes H is convérted, 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 (Cs.qg-alkyl)carbonyl, (Cq.1e-

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

as specifiad.



12e wherein Hal denotes chlorine, bromine or iodine and R' and R3 are defined as above; and R2, R4
and R5 are defined as above. The disclosure also relates, in a fourteenth aspect, to a compound
selected from the group consisting of 4-bromo-1-iogle-2-(4-ethoxy-benzyl)-benzene,
4-bromo-1-chloro-2-(4-iodo-benzyl)-benzene, 4-(5-bromo-2-ohloro-benzyl)-phenol
1-chloro4-01-D-giucopyranos-1-y1)-2-(4-hydroxybenzyp-benzene,
1-chloro-4-(a-D-glucopyranos-1-y1)-214- (trlfluorometh IsuI hon&nox;@) %@Wﬁ?%%@é@dﬂ'm
disclosure gigo ag@@g@glma)fnf&éemrﬁawe@?"ﬁ? eRfPolthd &F genera formula 1l RI R2R4 wherein
12t denotes hl, i IY/I (C1-18-alky))carbonyl, (C1.1e- alkyl)c.,,xycarbOnyl, arylcarbonyl and
aryl-(C14- é’iws éngﬁln wherein the alkyl or aryl groups may be mono- or polysubstituted by
halogen; R52, Reb, R5c, lendependentIyF?; one %gther have one of the meanings given for
R

R® i

T wherein

' | denotes H Cqe-alkyl, (01-1onaiky[)carbonyl, (Crats- N
T aikyi}cxycarbonyl arylcarbonyl and  aryl-(Cq.e-alkyl-C ° t't,ted
| wherein the alkyl or ary! groups may be mono— or polysubstitu
by halegen:

Ba Reﬂ:1 | |
23{ R mdepeﬂdentky of one inothar have ong of th? T:f;:rg: given for
the groups R®, R’ R, R, denote a benzyl @ L et
RERPRSI group or & ketal or acetal group, while in & ku o=
| adgjacent groups R g R R may forma eyclic ath >
acetal group OF a1 2-:51(0 aatkoxy)-1 2-di{Cr. 3‘-jikyf)[;:ﬂ sy-
bridge, while the above-mentaoned sthylene brnidge T o
together with wo oxygen atoms and the two associa e
atoms of the pyrancse ring, & substituted dioxane nni T
aryl and/or benzy% groups may be monc- of polyfubi [ﬂ U
halogen of O« s-alkoxy and benzyl groups mayda.so g
subsiituted by & di{C1a-alicylyamino group; an

' ‘ Cq-alkyl, aryl or aryl-Ca.a-
R Rt R independently of one another denote G bky o
o alkyt, wherein the aryl or alkyl groups may e m
potysubsﬁ‘cuted by halogan;



the groups Re , R72, FR7b, R7", or denote a benzyl group or a RaRbRasSi group or a ketal or acetal
group, while in each case two adjacent groups R82,R, R5", Rform a cyclic ketal or acetal group or a
1,2-di(C1.3-alkoxy)-1,2-di(Cl.ralkyl)-ethytene 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, aryl and/or benzyl groups may be mono- or polysubstituted by
halogen or ClI. ralkoxy and benzyl groups may also be substituted by a di-(01.3- alkyl)amino group;
and Ra, Rb, Fr.independently of one another denote C1.4-alkyl, aryl or aryl-C1.3alkyl, while the alkyl

or aryl groups may be mono- or polysubstituted. by halogen: whil E}(t ryl tioned in the
definition ofithiealy Heegadylrs @k@?nmtm%)h%gﬁpra%aeb ,%rﬁ%@%ﬂ@%ﬁ%oups; and RI
to RS and RfsRT 3B, 0§ Azaretiieligrsing, et sk RGO BRS relates, in a sixteenth aspect,
to a pharmaceutical composition which comprises a compound as defined above or a physiologically
acceptable salt thereof and at least.on |eliabetic agent I I or more inert
carriers an(ﬂbﬂcﬁibé@lgf&a@% ‘%ﬁea;gce?sgu alddrel és’%ﬁlgﬁ %m%}g%gfg&%%&? pharmaceutical
composition which comprises a compound as defined above or a physiologically acceptable salt
thereof ar;]d .a%eeq@vp%ﬁ g%gﬁ&q@%ﬁ@%ﬁmggmwfmwm:@rmdwﬁbmg@_mhfbﬁ_ §%Fﬁ'pr%te|n
tyrosinephosphatase 1, substances t‘é‘t aseer%ggeig%gb%?gz %Uﬁ%sgm_wrp%m@hﬁuc as e.g.
inhibitors of JREGSEX-PRBERHRIESE" bt Pittose:T,5-bisphos tase, glyrogen phosphorylase,
glucagon recamawgﬁm%%%%%ﬁ&ﬁﬁ &%Wﬁe carboxykinase, glycogen
synthase kinase or pyruvate dehydrokinase, lipid lowering agents such as for example
HMG-CoA-reductasg, inksbitors, fibrates, nicotinic acid and the derivatives thereof, PPAR-alpha
agonists, PPAR-delta.agonists, ACAT inhibitors or cholesterol absorption inhibitors such as, for
example, ezetimibe; hileTacid-bifdingisulitances such dsf for example, cholestyramine, inhibitors of
ileac bile acid trangh = ising.compounds such as CETP inhibitors or ABC1 regulators or active
substances fdﬁa}eatin obesity, suth asssibutramine or tetrahydrolipostatin, dex-fenfluramine, axokine,
antagonists of the cannabinoidl receptor, MCI-1 receptor antagonists, MC4 receptor agonists, NPY5
or NPY2 antagonists or fla-agonists such as S3-418790 or AD-9677 and.ago ISts %tflrl,?géHTZC
receptor, optignaiheiegheenitesrid dBrmIe (K GAriers aRlFINERLE REGHEINS e also

relates, in.an gigh {EHW&&Q@BH@E@&@%MMpNMNEE chimprisiastepdhfound as
defined above of a siolo igﬂly acceptable’ salt thereof and at least one active substance selected
from the groufTomn E{ﬁr&j rugs for influencing high blood pressure, chronic heart failure or
atherosclerosis such as A-ll antagonists or ACE inhibitors, ECE inhibitors, diuretics, 11-blockers,
.Ca-antagonists, gggtfally acting antihypertensives, antagonists of the alpha2-adrenergic receptor,

inhibitors of neutr?l end{epept{i_Q‘ase, thrombocyte 12h '
o A4 o

wherein R®, R®, R®®, R* are as hereinbsfore defined,

and

then the adduct obtained is reactad with water or an alcoho! R'-OH, whare R
denoctes optionally substituted Ci-alky!, in the presance of an acid and
optionally the product obtained in the reaction with water wherain R' danotes
H is converted in a subsequent reaction with an acyiaﬁng agent into the
product of formuia Il wherein R' denotes (Cqre-alkylicarbonyl, {Crss
alkyhoxysarbonyl, arylcarbonyl or aryl-(C,.z-alkyl)-carbonyl, which may be



aggregation inhibitors or combinations thereof, optionally together with one or more inert carriers _
and/or diluents. The disclosure also relates, in a nineteenth aspect, to a pharmaceutical composition
which comprises a compound as defined above of a-physiologically acceptable salt thereof and at
least one active substance selected from the group consisting of uric acid synthesis inhibitors and
uricosurics, optionally together with one or more inert carriers and/or diluents: The disclosure also
relates, in a twenty aspect, to a pharmaceutical composition-which comprises a‘compound as defmed
above or a physiologically acceptable salt thereof and at least one active substance selected from the
group consisting of GABArec - antagonists, Na-channel blockers, topiramat, protein-kinase C
inhibitors, a&VQ‘?’E%%%@gti n%g’ﬁ%{g'roduct inhibitors and aldose reductase inhibitors, optionally
together with one or more inert carriers and/or diluents. The disclosure also relates, in a twenty-first
aspect, to a pharmaceutical composition as defined above characterized in that the compound as
defined above, or a physiologically acceptable salt thereof, and the additional active substance to be
combined therewith are both present together in one formulation or separately in two identica@lfror
different formulations. 13 Detailed Description of the,inventi Aherv iskestategutite groups,
residues and"hmlﬁﬁi!ﬁ@éiﬁ”ﬁs?Eﬁrfﬁ%ﬁ%rl?ﬁf%g%%,a%!%%’:I:ﬁgl,i ,%%?%%?R?tah %ZO%EBZEM%B@E’ Rad,
are defined as abgve-ANM hereinatierb et rdsithies, Fbshtutfor GFStPs occur séveral times in a
compound, they may have the sa J nt meanings.  According to the invention preferred
glucopyrano&yft tﬁﬁﬁ?gﬁngé)n%%ge%%r%g%{gs io are those of general formula | R1 R2R4 wherein
15R1is selected from the definitions of the group A and

wherain

ofa mEb |
| 'F;&i ‘F;E“" independantly of one another have oné of the meanings g‘w:w for
the groups R® , R™%, R™, R", but at least one of the groups R,
RE®, R R¥ does not denote hydrogen, of denotes's avbanzyl group
or a RPRER®S] group or a ketal of acstal group, while :nl aagh case
two adjacent groups R™, R R R¥ may form a cychc-:-ke’t‘a! or
seetal group of 8 1 2-di(Crzalkoxy)-1 ,2«di(Cﬁ_g.-aiky!}«eihylene
wridge, while the sbove-mentioned ethylene bridge forms a
substituted dioxane ring togeihar with two oxygen atoms and the
sssociated two carbon atoms of the pyranose ﬁng, and alkyl, aryi
and/or benzyl groups may be mono- or pc:iysubs‘crtu?ied by haloit,ﬁ
or Cp-alkoxy and benzyl groups may also be subsﬁtuted by a di-
(Cra-atkyllamino group; 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, 014-alkyl, 024-alkynyl-C44-alkyl,
C3.7-cycloalky1-01-4- 20alkyl, C5.7-cycloa|keny110a<.i4-alkyl, a methyl group substituted by 1 to 3
fluorine atoms, an ethyl group substituted by 1 to 5 fluorine atoms, C1-4- alkcm, a methoxy group
substituted by 1 to 3 fluorine atoms, an ethoxy group substituted by 1 to 5 fluorine atoms, a Gm-alkyl
_group substituted by a hydroxy or 01.3-alkoxy group, a C24-alkoxy group substituted by a hydroxy or
25C1.3-alkoxy group, C36-cycloalky1-01.2-alkoxy or hydroxy, while in the above-mentioned cycloalkyl

and cycloalkenyl rings one or two methylene groyps may. laced indepgndesthyrgfane another by
Oor 14 CO,%ﬁdﬂiZ%ﬁﬁﬁ@%@@t@h%BBﬁ%% %Firﬁ%%%%%ﬁlggﬁyd?gxm%;& | alkoxy, cyano
or nitro, while the alkyl arzikedxyhieubsRERBE TN S5 SPD T LRSS By Fluorine, and R3is

selected from the definw&ﬂ@wbﬁaﬁmﬁﬁml is selected from the definitions of the group A, R3
may additionally also 10be selected from the meanings hydrogen, fluorine, chlorine, bromine, iodine,

C3.7-cycloalkyl, C5-7- cycloalkenyl, C37-cycloalkyl-C1.4- , C54-cycl z -alkyl, C3-6-
cycloalkylidegﬁﬂ)gtbylﬂtq@@kg,r@ﬁ%lﬁé‘i&{@@%”&y@@aq%{ E%-%ﬁ%éy?’%%ﬁ? é%%%;%w

heteroaryl-—Cir%;&aélﬂlpggfl,%ys,rafyﬁmmﬁ@ikymxwfafmwwﬁéfﬁ%group substituted by 1 to 3
fluorine atoms, a C24-alkyl or C24-alkoxy group substituted by 1 to 5 fluorine atoms, a C1.4-alkyl

group substituted by a cyano group, a8.C1.4-alkyl group substitut ! hydroxy @, a1.3-alkyloxy
group, cyanoaearboxin Ri@%llﬁ%)?%)/ Fb&?ylf‘éﬁﬁ%@a %ﬁg}fngléa%?; a%mlar%o carbonyl, '

di-(C1.3-alkyl)aminocarbonyl, pyrrolidin-1-ylcarbonyl,

' is hydrolysed, and

" i desired a compound of genaral formula | thus obtained wherein R° denotes a
hydrogen aiom is converted by acylation infoca correapondmg acyl compound 7.
of general formula __1,' and/or

if n=cessary any prdtect?ve group used in the reactions describad above is

cleaved andior

of ger ained | jved into its
it desired a compound of gengral formula | thus cbtame-ci is resoive ts

stsrecisomers andfor

# desired a compound of general formuta | thus obtained is converted iﬁto the |
salis thereof, particuiarly for phamaceuﬁcak use info the physiologically
acceptable salfs thereof.

"The intermediate products listed, particularly those of formuia IV, formula 1l and formula lil, are

"% also a subject of this iaventiendisclosure.

\Y
The disclosure also relates, in a thirteenth aspect, to a compound of general formula
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20piperidin-1-ylcarbonyl, morpholin-4-ylcarbonyl, piperazin-1-yl-carbonyl, 4-(C1.
3-alkyl)-piperazin-1-ylcarbonyl, (C1.4-alkyl)carbonylamino, C1.4-alkylsulphonylamino,
Ci_ralkylsulphanyl, C14-alkylsulphinyl, C1.4-alkylsalphonyl, arylsulphonylamino,
aryl-C1.3-alkylsulphonylamino or arylsulphonyl, 25R4, R5 independently of one another denote
hydrogen, fluorin i romine, iadine no, nitro, G1.3-alkyl, C1_3-alkoxy, methyl or methoxy
substituted by 1 t%’k?%?%)ér?&r}é %?%ﬁgg Egﬁ%&%@@T@&@H- '9'5@ -cycloalkyl, C5_7-cycloalkenyl,
30aryl, heteroaryR'@adRatkybziaimgl sarytcanbonyl, heteroarylcarbonyl, aminocarbonyl,
C1l4-alkylaminocgsbgnyl..djs(C14-alkyl)aminocarbonyl, pyrrolidin-1-ylcarbonyl, piperidin-1-ylcarbonyl,
morpholin-4-ylca§)b§y, g%e(%ezlér?%l—y ég%gﬁ?l, 4-(C14-alkyl)piperazin-1-ylcarbonyl,
arylaminocarbonyl, heteroarylaminocarbonyl, C1_4-alkoxycarbonyl, aryl-C1_3- 15 alkoxycarbonyl,
heteroaryl-C1_3-atkexiicasbenyi;samihacCinealkylaeainb, difel,. 3satkyhamind! pslaadidifrotnyfie group
pyrrolidin-2-on-1-%igi t?ridi -1-yl, piperidin2-on-1-yl, morpholin-4-yl, morpholin-3-on-4-yl,
piperazin-1-yl, 4-(C1.3- riﬁ)?lg] piperazin-1-yl, C14-alkylcarbonylamino, arylcarbonylamino,
Sheteroarylcarbordsmsing GRiF-yétetikylokgrad)theperadkenyloxy, aryloxy, heteroaryloxy,
C1.4-alkylsulphinyl, C1_4-alkylsulphonyl, Ca.7- cycloalkylsulphanyl, C34-cycloalkylsulphinyl,
C3_7-cycloalkylsudgtronys:- CehoreyitfairdaypstiphaRenaesa.cycloalkenylsulphinyl,
C54-cycloalkenylsulphonyl, arylsulphanyl, aryl %inyl, arylsulphonyl, heteroarylsulphanyl,
toheteroarylsulphify ﬁﬁé@@@%ﬂ@lﬂ{%ﬁ&}ﬁ&&% "nitro, while the above-mentioned alkynyl- and

alkenyl groups may he monq-: lysubstitute rine.or chlori hile the

above-mentioned 'I'ﬁ@iwgﬁ%lgﬁigﬁﬂ%o r%rﬁggsr'hég%giﬁa‘ﬁgq%%éﬁﬁt%%@%entical or different
L1, and the above- ' oallsyl-an I j -

disubsttuted indeSNURR OF o LRt by b e e e o BOR Bt hnd 014

disubstituted indepe nother by substituents selected from 20fluorine and 014-alkyl, and
in the above-mentisreyieherzgrat and cycloalkenyl rings one or two methylene groups may be
replaced independently of one another by 0, S, CO, SO, SO2 or Me,

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

RY R2 Ré

wharain



25 denotes tri-(C14-alkyl)silyl-C4.6-alkyl,C2.6-alken-I-yl, amino, 014-alkylamino, di-(C1.3-alkyl)amino,
pyrrolidin-1-yl, pyrrolidin-2-on-1-yl, piperidin-2-on-1-yl, morpholin-4-yl, morpholin-3-on-4-yl,
piperazin-l-yl, 4-(C1.3-alkyl)piperazin-1-yl, arylch#donylamino, 30heteroarylcarbonylamino, nitro,
C34-cycloalkyloxy, Cs4cycloalkenyloxy, 034-.cycloalkylsu Ip ha n yl , C34-cycloalkylsulphinyl,
C3.7-cycloalkylsulphonyi, Csqgcycloalkenylsulphanyl, C5.7-cycloalkenylsulphinyl,
03:7-cycloalkenylsulphonyl, arylsulphanyl, arylsulphinyl, heteroarylsulphanyl or heteroarylsulphinyl, 16
while the above-mentioned alkynyl and alkenyl groups may be mono- or polysubstituted by fluorine or

chlorine, and - the abgve-menptioned alkynyl s grauRs.may be mono- or Sdisubstituted
by identical &% different3§tBAERSL T é“‘é@&@;%’@%’?@g‘a&% E?ég Rﬁj%’i loalkenylAings may be
mono- or disubstituted ﬁi@é&@ﬁﬂéﬁtﬁ%ﬁ’hr?é?é%gﬁ?gfg&s%ﬁjeﬁféée%}éﬁt’éd from fluorine and

G

C1.3-alkyl, and 10 in thgabeya-tRentirgker aylatkypantay dhsaTReAg MIGOBIE BT it Frethylene
groups may be replacega;rh(jae,g%lé ently of one another by 0, S, CO, SO, SO2 or NRN, 13 RNdenotes

- H or C14-alkyl, Llindependentfy of one another are selected from among cyano, nitro, aryl, heteroaryl,
01.4-alkylcarbonyl, arylcarbonyl, heteroarylcarbonyl, aminocarbonyl, C14-alkylaminocarbonyl,
di-(Ol.3-a|ky|[)=a§‘hiR8Earbonyl, 20pyrrolidin-1-ylcarbonyl, piperidin-1-ylcarbonyl, morpholin-4-ylcarbonyl,
arylaminocargenyheheterpapyiasinosayisityheiandhied hpowe iy & Wﬁ@l‘aﬁﬂﬁm?;@&’ﬁﬂc}:ﬁ%
heteroaryl-C 3a1koxycatrfpé) L A-alkyOxyRETYIO®Y dreterasty l@here yigatiypseighanyl,

arylsulphanyl, heteroarylsulphan ~ C14- alky|sul hinyl, a ' yhﬁi?éﬁfp@éﬂﬁlﬂﬁﬁ@mo
C1.4-alkylsulphonyl, 2’55’@%LfﬁgﬁbWPHH&H?:E%?@&&C%%@#%%% L2independently of one another are
selected from among flugtjaesehlgrngs R 2 R% R R™ may form a cycl =

group or a 1,2-di(Cr z-alkoxy)-1 2-di(C1.-alkyl)-ethylene bridge,
while the above-mentioned ethylena bridge forms, {ogether with
iwo oxygen atoms and the fwo associated carbon atoms of the

 pyrancse ring, a substftuted dioxane ting, and alkyl, ary! and/or
benzyl groups may be mono- or polysubstituted by haiogeri'cxr Cr.

.- guaik,oxy and benzyl groups may also be substituted by a czl~(o1f3-
alkyhamino grolp; and

R2, Rb; R® independently of one another denote Cie-alkyl, aryl or aryi-Coz-
afikyl, while the alkyl or aryl groups may ba mono- or
polysubstituted by halogen;

while by the ary! groups mentioned in the definition of the above groups are
meant pheny! or naphthy! groups, preferably pheny! groups;

and B! o R® and R®, R, R™®, R are defined as  above.
The disclosure also relates, in a sixteenth aspect, to & pharmaceutical composition which

comprises a compound as defined above or a physiologically acceptable salt thereof and at least

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



bromine, iodine, C1.2-alkyl, difluoromethyl, trifluoromethyl, Cl.ralkoxy, difluoromethoxy,
trifluoromethoxy and cyano; and 30 R6 , R7a, R7b, R7" independently of one another have a meaning
selected from among hydrogen, (C1_18-alkyl)cakBényl, (C1_18-alkyl)oxycarbonyl, arylcarbonyl and
aryl-(014-alkyl)-carbonyl, 17 while by the aryl groups mentioned in the definition of the above groups

are meant phenyl or naphthyl groups, which may be mono- or dis#bstitutetd Lrjdeglengi%gtlyw%g ne
another by idBHtESFOFURERMT UGS 2 SHTH S (AB e dPoas A BTSSR tioRed i the definition

groups meriti
of the above @toppsasemeantiapyeinbd ahuanyl 2 thigrylopirtly kdrmtiyle benbofentmgd,
benzmhi?‘phgmélagyWQW&@@W%W'@@I@%&;Q@?%M&@mﬂf@;hirﬁgraﬂyt,rﬂﬁanybordp;l/rildyl
group, wherein one or two methyne groups aye r ce itr, t i indolyl,
benzofuranyP{HERIBMPHEMAP Bﬁ%ﬁ&%&%&ﬁﬁ%ﬁ%ﬁé%ﬁ fg?etlgr%q (_)grg';g E%%ﬁ??g n%g'[%i/ne groups
are replaceddhydictiganratheivas suite abezabdnbiligriionta HeasRBrANTRRIMAIRRS) B mono- or
disubstituted.independen wather by idgaticahesdifferaptareiinssgen repdiigotinless
otherwise s%%%{%%_%go%%%ﬁ% |<§1%% aélg%%gﬁgé ﬁ%}f%(;ﬁﬁg%qggrggw% béﬁ}}f@&gnthe
tautomers, {9 QRS rﬁ@%’fﬁ@ égfstﬁ mixtlrestheréof and the salts hereof. Sorne preferred
meanings ofgpdtm@gglmﬁ@@asmwmtdehwwmeaﬁﬁnﬁp%@s@m&@ﬁﬁﬁﬁt%}% f%aftion will be
given hereingligl, tC AR A RREaR TSSO AitBa hResRL G IS bridge, So that
compounds accorglﬁ'g to the following_foermulae 1.1.ajgsd i]-'-‘lg %agic‘ylarlé/ forrpulﬁc’l:?%rare preferred: 18

derivatives thereof, PPAR-alpha agonisis, PPAR-Geia agonisls, Al .

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

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

of ileac bile acid transport, HOL~raising compounds such as GETP inhibitors

or ABC1 regulators or acfive substances for treating obesity, such as

sibutramine or tetrahydrofipostatin, dexfenfluramine, axokine, antagonists of

the cannabinoid1 receptor, MCH-1 receptor antagonists, MC4 receptor

aaohists, NPYS or NPY2 antagonists or B3-agonists such as 58-418730 or

AD-9877 and agonists of the SHT2¢ 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 jeast one active subsiance selected from the group consisting of drugs for

. influencing high blood p'rassure. chronic heart failure or atherosclerosis such
as A-ll antagonists or ACE inhibitors, ECE inhibitors, diuretics, k-blockers,
Ca-antagonists, centrally acting antihyperiensives, antagonists of the alpha-
2~acirehergic receptor, inhibitors of neutral endopeptidase, thrombocyte



5 The term aryl appearing in the groups L1, R1, R3, A and B preferably denotes phenyl. The term
heteroaryl occurring in the groups L1, R1, R3, A and B preferably denotes pyridinyl, pyrimidinyl, -
pyridazinyl, pyrazinyl, triazinyl, imidazolyl, pyrazolylltiazolyl, tetrazolyl, oxazolyl, oxadiazolyl, thiazolyl
or thiadiazolyl. 10 The group A preferably denotes C2.6-alkyn-1-yl,C37-cycloalkyl, C5-7- cycloalkenyl,
044-alkylcarbonyl, aminocarbonyl, C14-alkylaminocarbonyl, di-(C1_3- alkyl)aminocarbonyl,
pyrrolidin-1-ylcarbonyl, piperidin-1-ylcarbonyl, morpholin-4- ylcarbonyl, piperazin-1-ylcarbonyl,
4-(C14-alkyl)piperazin-1-ylcarbonyl, C1.- 15alkoxycarbonyl, amino, C1_4-alkylamino,
di-(C1.3-alkypamino, pyrrolidin-1-yl, pyrrolidin- 2-on-1-yl, piperidin-1-yl, piperidin-Z-?Q-'l-yl,
morpholin-4-yl, morpholin-3:0n-4-yl, ni iRzkryh b St BE: Iniptivaizigestysr with one or
Cl.4-alkylcarﬁgﬂ9?§%!ihc& @E‘_Bf‘.%é’é i .Fﬁlgig/a%cr:s%cycloalmoxy, C1.4-alkylsulphinyl,
c1_4-a|ky|sum1@@ﬁ;}n%§&afaﬁﬂ%élﬁ Sﬂlgﬁ%%yf?csj-cycloalkylsu|phiny|, C3.7-cydoalkylsulphonyl, 20
alkenyisulphanyl, C5.7-cycloalkenylsulphinyl, C5.7-cycloalkenyisulphonyl, cyano and nitro, 19 while
the above-mentioned alg}/pn S%n%@tl%eqxl grg&g&,myQ&m,omaqﬂmmmmwmmrm@%r
chlorine, pref&%l%f&l%srln"e, and. the above-mentioned aIerB/L and %Elllé%n%ﬁ%%%§ﬁ@y be mono- or
disubstituted byBidsaticabopaitsre AL T R BBEVe-Rentioned cycloalkyl and
cycloalkenyl riiqs may e %?08'5‘2{b§mi§§%ﬁ®da‘pﬁmd&mmroppn@aﬁé&ﬁ@E«J637 YiiEsaRients
selected from ine and C1.3-alkyl, and 10 in th | ' land®yelpaikenyl rings
one or two methyIeRsIg el R A8 H&g@é‘&‘?ﬁdeg é%ég%‘ﬁj%@%ﬁ%t%?ﬁg% 0, S, CO, SO, SO2 or
NR", preferabbuérier€endimstiperictlarly preferably by 0. AR

Thé disclosure also rclétes, in a twenty aspect, 0 a pharmaceutical composition which comprises
a compound as defined above or a physiologically acceptable salt thereof gnd o
at lszst one active substance selected from the group c':onssis'ting- of GABA-
- receptor antagonisis, Na-channal blockers, top-irgmat, protein-kinase C.
.i-nhibi‘cors, advancad glycation end praduct inhibitors and aldose redu.;tase
inhibitors, optionally together with one of more inert carriers and/or diluents.
The disclosure also relates, in a twenty-ﬁrst agpect, to a pharmaceutical composition as defined -

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

physioiogicaly acceptable salt thersaf, and the sddifional active substance to

be combined therewith are both present fogether in one formulation or
separately in two identical or different formulations.



15Particularly preferably, the group A denotes C2.6-alkyn-1-yl, C2.6-alken-1-yl, C3-7- cycloalkyl,
C54-cycloalkenyl, C3_7-cycloalkyloxy, C54-cycloalkenyloxy, C14- alkylsulphinyl, Cm-alkylsulphonyl, -
C3_7-cycloalkylsulphanyl, C3..rcycloalkylsulphinyl, C3_7-cycloalkylsulphonyl,
C5_7-cycloalkenylsulphanyl, Cs_rcycloalkenylsulphinyl, C5_7- cycloalkenylsulphonyl, cyano and nitro,
20 while the above-mentioned alkynyl and alkenyl éﬁoups may be mono- or polysubstituted by fluorine
or chlorine, preferably fluorine, and  the above-mentioned alkynyl and alkenyl groups may be mono-
or disubstituted by 25identical or different groups L1, and the above-mentioned cycloalkyl and
cycloalkeny! BrstgilashPersvinsion Jithesiysmiesd independently of one another by substituents
selected from fiuedngrandd bdtadkheatope, i threbave sunstitiants G:hti@-eyoledlityRings a
methylene grou v hede cgab £. 20 papiculatly pref Vol oup.A denotes .
C24-alkyn-1-§l’,%‘£‘] ’-é‘l%e%-l%?,’ _’r*cy‘cﬁc?a'ﬂ%za,%& -cy%%ﬁélﬁ%gfa%aaﬁog%v%g ﬁc}i C5.8-cycloalkyl
groups a methgteinafighit may be replaced by 0. 5SExamples of the most particularly preferred
definitions of the group A are ethynyl, prop-1-yn-1-yl, but-1-yn-1-yl, cyano, cyclopropyloxy,
cyclobutyloxy, cyclppentyloxy, cvcloh . >

L (CL ey SR B L B et e i,
di-(C1.3-alkyharaite gAoRemifiesmt BResiNgf-2- on-1-yl, piperidin-Il-yl, piperidin-2-on-1-yl,
morpholin-4-yl, morpholin-3-on-4-yl, piperazin-1-yl, 4-(C1.3-alkyl)piperazin-1-yl, nitro,
C34-cycloalkyloxy,.C5..r cycl Iﬁﬁ k%f : gj )| - J-cycloalkyi inyl, C3.7-
cycloalkylsulég:gtrglél m@St -%c'fg\gﬁ eér}ﬁ)// su Sh%%ér%é z?%%%%k%e%ﬁ%&?gr%g??gg%‘%Wﬁw‘gg
15cyclodfkengfadisissafioansia fREBble-mentioned alkynyl and alkenyl groups may be mono- or
Jpolysubstituted by fluorine or chlorine, preferably fluorine, and

R! R2 R#

Rs i
6
R°O s
R0
OR™
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,
Cq4-alkyl, Cos-alkenyl-Cis-alkyl, Cos-alkynyl-Cys-alkyl, Car-cycloatkyl-Cq.4-
20 alkyl, Cs.7-cycloalkenyl-Cq4-aikyl, a methyl grou';:a substituted by 1 to 3
fiuorine atoms, an ethy! group substituted by 1 to 5 fiuorine atoms, Cqu4-
alkoxy, a methoxy group substituted by 1 to 3 fluorine atoms, an ethoxy
group substituted by 1 to 5 flucrine atoms, a Ci4-alkyl gkoup substituted by a
hydroxy or Cs.;-alkoxy group, a Cp4-alkoxy group substituted by a hydroxy or
25 C1.5-alkoxy group, Ca.s-cycloalkyl-Css-alkoxy or hydroxy,

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

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



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 01_3-alkyl, 25
and in the above-mentioned cycloalkyl and cycloalk1e£yl rings one or two methylene groups may be
replaced independently of one another by 0, S, CO, SO, SO2 or NRN, preferably 0, CO, S, SO2 or
NRN, most particularly preferably by 0 or CO. 30 Particularly preferably the group B denotes
tri-(C1.4-alkyl)silyl-C1.5-alkyl, C2.5-alkyn-1- yl, C2.6-alken-1-yl, nitro, C3.7-cycloalkyloxy,
C5_7-cyc|oalkenylong,%ﬂf‘?’- cycloalkylsulphanyl, Ca.rcycloalkyisulphinyl, C3.7-cycloalkylsulphonyl,
C3_7- cycloalkenylsulphanyl, 05.7-cycloalkenylsulphinyl, 05_7-cycloalkenyisulphonyl, 21 while the

above-mentioped a'@@ﬁ/&t@@ﬂﬂ@@ﬁ[ BIRHRS, B8, MeRaneH@lysi kst ky, fluorine or chiorine,
preferably fluorine, and 5 the above-mentioned alkynyl a ﬂ alkenyl gé??upﬁ may be mono- or
disubstituted by idenﬁg‘ﬁx&‘?}‘iﬁé‘?gﬁpﬁ%dﬁyfﬁ'e ﬁ%‘fé"ﬂ% 3’8’09/@%% froned Q) edhlkyl and
cycloalkemyl rings maplpsubstihtedbylfswbsttiaed independently of one another by substituents
selected from fluorine and 10C1.3-alkyl, and 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, preferaﬁg 0, CHEe f&%i\ltﬁ?\ls%ﬁ'gf’ B%P(@S?a%’f?‘fﬁe &fibly by 0 or CO. 15 Most particularly
preferably the group B denotes tri-(C14-alkyl)silyl-C1.6-alkyl, C2.6- alkyn-1-yl, C2;6-alken-1-yl,
ChB_Zk-chcloalkylpxy, @ﬁ%@@l@ﬂ‘i@@){n’%ﬁm@%ﬁrﬁﬁ&‘@&ﬂ’éﬂié@%@%'R@ii@y%maﬂﬁl%)éﬁéﬂphanﬂ while
the above-mentioned a and alkenyl groups m e mono- or substitute fluorine or
monosubtituted 20%’3‘7 8%%¥Iﬁé]fg?'ﬂ$§eg¥'6%ﬁ 'E%g ?f/ﬁ)ﬁ?ﬂé 8%%&&@%%?\%bg)r/cagglﬁ’eiﬁ?/ln&oups one or
two methylene group§waraikfie Feptaketyirtepaiidefty- ke Gnotiter -0 ey alysSEror NRN,
particularly 0 or CO. Exaam&s/00nosidsumoulyspfessddefimbansmf,tbryroyp- 13 are
25trimethylsilylethyl, ethynyl, 1-propyn-1-0, 1-butyn-1-vi, tert.-butyl [-2- QX p-2-ylethynyl,
2-methoxyprop-2-y|eﬁ’f)(/;gﬂy},{%j—lﬁéjn r@é&%—’rﬁ%&g}%ﬁ%fgﬁk%%fh%%%%ﬁﬁ%%ﬁc-z?ﬁ?%&én ,P’l-propenyl,
1-butenyl, tert.-butyleahé®yt-elfolopripprxy hejerepihioxlsy cRsyerty Xy CeydbheXiody
tetrahydrafuranyloxy rietrghyirasitiephaoypxbstiltdipnptetsahysaibiaphen W @sy-alky! or

tetrahydropyranyloxy,.30 tetrahydrothi ~di d io ’
tetrahydrofuranonyIo>(<:§f"ﬁal%g?clsfaléﬁ?I%Dx?l?l)%iE)ﬁgple(\ﬁjl(r%xg&r:1 ES% ﬁe’%%e%gp‘%’ %‘1&4 MRV

_ 8/ XY, %I‘I‘Oh |n-3-_¥ oxy, pyrrolidinon-3-yloxy,
tetrahydrofuranyl-sul SHBFHHteY S BrofNR GFHRNYI Cey @b LRIALAIB R ‘i‘f%%ﬁ@ﬁ@%‘iﬂﬁﬁanyl and
cyclohexylsulphanyl, uhilainexNirbgpo vt acpibexigiByk-alkoxycarbonyl, aminocarbonyl, (C4.

s-alkylamino)carbonyl, di-(Cy.s-alkyl)aminocarbonyl, pyrrolidin-1-ylcarbonyl,
20 piperidin-1-yicarbonyl, morpholin-4-ylcarbonyl, piperazin-1-yl-carbonyl, 4-(C,.
s-alkyl)-piperazin-1-ylcarbonyl, (Cy.4-alkyl)carbonylamino, Cs.4-alkyl-
sulphonylamino, Cs4-alkylsulphanyl, C+.4-alkylsulphinyl, Cqs-alkylsulphonyl,
arytsulphonylamino, ary!-C+.3-alkylsulphonylamino or arylsulphonyl,

25 R* R® independently of one another denote hydrogen, fluorine, chiorine, bromine,
iodine, cyano, nitro, Cy.3-alky!, Cq.z-alkoxy, methyl or methoxy substituted by

1 to 3 fiuorine atoms,

A denotes Cag-alkyn-1-yl, Cos-atken-1-yl, Car-cycloalkyl, Csy-cycloalkenyt,
30 aryl, heteroaryl, Cs.s-alkylcarbonyl, arylcarbonyl, heteroarylcarbonyl,
aminocarbonyl, Cy4-alkylaminocarbonyl, di<{C+.s-alkyl)aminocarbonyt,
pyrrolidin-1-ylcarbonyl, piperidin-1i-ylcarbonyl, morpholin-4-ylcarbonyl,
piperazin-1-ylcarbonyl, 4-(C,4-alkyl)piperazin-1-yicarbonyl,

arylaminocarbony!, heteroarylaminocarbonyl, C1s-alkoxycarbonyl, aryl-C5-



22 piperidinonyl, pyrrolidinyl or pyrrolidinonyl ring may be substituted by RN, particularly Ci.3-alkyl or
acetyl. Most particularly preferred meanings are trimethylsilylethyl, ethynyl, 2-hydroxyprop-2- 5
ylethynyl, 2-methoxyprop-2-ylethynyl, 3-hydroxy-1-propyn-1-yl, 3-methoxy-I-propyni-yl,
cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy, tetrahydrofuran-3- yloxy,
tetrahydropyran-4-yloxy, piperidin-4-yloxy, N-methyfpiperidin-4-yloxy and Nacetylpiperidin-4-yloxy.
Examples which deserve special mention are ethynyl, trimethylsilylethyl, cyclobutyloxy, cyclopentyloxy,
cyclohexyloxy, tetrahydrofuran-3- 10 yloxy and tetrahydropyran-4-yloxy. If in the residues or groups A,
B, Rl or R3 there aralkygicatkyhgl; bytimaivbOy:riligsyehdreny twminte tByleriiygromps dre replaced by 0,

S or NRN or are repfaced,py 3B NwfrélaRI-Ar SRR AEINIGRSEROHDS grrmipferably not
directly connected 15 to oné another. If however two meEQyI ne %r%lé'ﬁ% are TF%I‘ac?d %y 0 and CO or
by NRN and CO, thes8ay) SR ErRelH N e R R e Ak RIRF 8 s %o At /EO- or -NRN-CO
group. Preferred mepipirgzinf the Qroalyyica tanyissizsteaatflenbamieniraydroxy, cyano, G3.6-

20cycloallyl, ClralkylcafaandaAmiRAIHI0RY.- ShdmiiaminacsedramidogiolS lirory,

alkyl)aminocarbonyl, pyrrolidin-l-ylcarbonyl, piperidin-1-ylcarbqnyl, morpholin-4- ylcarbonyl,
Cl4-a|koxycarbonyl,h ﬁ%ﬁxﬁ‘@f@%ﬂgﬁﬁﬂgh ﬁﬁ?@iﬂfﬁﬁk‘%@%ﬁfﬁyn and C14-:alkylsulphonyl. 25
Particularly preferredyviealiinganbitlyt GrotpydidabintsuipkiomhdCrotyelpatnipuipbeoxy, B14-alkyloxy and
C14-alkylsulphanyl. i LidgaaiespRaroxis he i aeunris noL dirsibisnrdimant atom of a
double or triple bond. 30 Com unﬁsﬁ\(ﬁ;orfinr& tolahfirst| qﬂmPodim Sn} %f tnh'f invention may be
described by generaRSPHIRTE Y AN BRIV o AR SR Y ARG PT Y SRIZUIAN preferably formula 1.2,
wherein123 R3is seleatwrdardsuiphioybittierdafitiutphs ol theagpoiBQiven hereinbefore and the other
groups and substituents are defined as hereinbefore and hereinafter,

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

polysubstituted by fluorine or chiorine, and

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

disubstituted by identical or different groups L1, and

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

20 fluorine and Cq.3-alkyl, and

in the above-mentioned cycloalkyl and cycloalkenyl rings one or two
methylene groups may be replaced independently of one anotherby O, S,
CO, SO, SO, or NR™,

25
B denotes tri-{C1.4-alkyl)silyl-Cq.g-alkyl, Czg-alkyn-1-yi, Cog-alken-1-yl, amino,
C1.s-alkylamino, di-(Cs.3-alkyl)amino, pyrrolidin-1-yl, pyrrolidin-2-on-1-yi,
piperidin-1-yl, piperidin-2-on-1-yl, morpholin-4-yl, morpholin-3-on-4-yl,
piperazin-1-yl, 4-(Cs.3-alkyl)piperazin-1-yl, arylcarbonylamino,
30 heteroarylcarbonylamino, nitro, Cs-cycloalkyloxy, Csycycloalkenyloxy, Ca.r-

cycloalkylsulphanyl, Ca.7-cycloalkylsulphinyl, Csr-cycloalkylsuiphonyl, Cs-
cycloalkenyisulphanyl, Cs.7-cycloalkenylsulphinyl, Csr-cycloalkenylsulphonyl,
arylsulphanyl, arylsulphinyl, heteroarylsulphany! or heteroarylsuiphinyl,



5including the tautomers, the stereoisomers thereof, the mixtures thereof and the salts thereof.
According to this embodiment preferred meanings of the group R1 are hydrogen, fluorine, chlorine,
bromine, iodine, C1.4-alkyl, C2_6-alkynyl, C1_4-alkoxy, C2.4- alkenyl-C14-alkoxy,
C24-alkynyl-C14-alkoxy, methyl substituted by 1 to 3 fluorine atoms, ethyl substituted by 1 to 5 fluorine
atoms, methoxy substituted by 1 to 3 fluorine atom%e,S ethoxy substituted by 1 to 5 fluorine atoms,
C1l.4-alkyl substituted by a hydroxy or C14-alkoxy group, C2.4-alkoxy substituted by a hydroxy or
C1..3-alkoxy group, C2-6-alkenyl, C3_6-cycloalkyl, C3.6-cycloalkyl-C1.3-alkyl, C3-7-cycloalkyloxy,
C3-6- 15 cycloalkyl-@hiiediieorgo eaneninakatiyiyks i aieny) SApHRTOTAXRFSPRIRIR, while in the
C5_6-cycloalkyl grogpssubigthyde Be flieie meshleenepiaded by 0. Particularly preferred meanings are
hydrogen, fluorine, chlorine, bromine, cyano, methyl, ethyl, isopropyl, difluoromethyl, trifluoromethyl,
ethynyl, prop-1-yn-1-yl, but-1- 20 yn-1-yl, hydroxy, methoxy, ethoxy, difluoromethoxy, cyclopropyloxy,
cyclobutyloxy, cycloﬁ&%@‘i@fﬁ&ig sy partRl R SRR B PEMBARE" Compounds according:
to a second embodigneiBsitihis byveatimainoayHieaesesilyed by general formula 1, particularly formulae
1.1 and 1.2, particularly preferably formula 251.2, wherein R1is selected from the definitions of the
group A given hereinbefore and the other groups and substituents are defined as hereinbefore and

hereinafter, 30 incluftfgPRERBIRERS THalkYERRdonralinevd NAh B AR Hidreof and the salts
thereof. 24 Accordirigstdéhisiee takgadbalyinfentpeftwetdynebstitgstefsthectpd irprR3 are hydrogen,
fluorine, chlorine, brﬂm)iﬁlge Q;f @>§¥a&¥prégd01.6-alkyl, trimethylsilylethyl, C2.6-alkenyl, C2.6-alkynyl,
difluoromethyl, trifluoromethyl, C3 -cycloalkyl, C5-7 cycloakenyl, C1.6-alkyloxy, difluoromethoxy,
trifluororfethoxy, pentafluorethoxy, C3-r 5cycloalkyloxy, tetrahydrofuranyloxy, tetrahydrofuranonyloxy,
C1_6-alkylsulphanylincye!apoopytidatmrat tiygipaliyl endeyeloslkghyl rings one or two

methylene groups may be replaced independently of one another by O, S,
CO, SO, SO, or NRN,

15 RN denotes H or Cr4-alkyl,

L1 independently of one another are selected from among cyano, nitro, aryi,
heteroaryl, Ci4-alkylcarbonyl, arylcarbonyl, heteroarylcarbonyt,
aminocarbonyl, Cis-alkylaminocarbonyl, di-(C4.s-alkyl)aminocarbonwi,

20 pyrrolidin-1-ylcarbonyl, piperidin-‘t-ylcarbonyi, morpholin-4-ylcarbonyl,
arylaminocarbonyl, heteroarylaminocarbonyl, Cq.s-alkoxycarbonyl, aryl-C.3-
alkoxycarbonyt, heteroaryl-Cq.s-atkoxycarbonyl, Cq.4-alkyloxy, aryloxy,
heteroaryloxy, Ci4-alkylsulphanyl, arylsulphanyl, heteroarylsulphanyl, Cq.4-
alkylsulphinyl, arylsulphinyl, heteroarylsulphinyl, Cs4-alkylsulphonyl,

25 arylsulphonyl and heteroarytsulphonyl; and

L2 independently of one another are selected from among fluorine, chlorine,
bromine, iodine, Cy.z-alkyl, difluoromethyl, trifluoromethyl, Cq.z-alkoxy,
difiucromethoxy, triflucromethoxy and cyano; and

30

R®, R,

R’ R™® independently of one another have a meaning selected from among
hydrogen, (C4.1z-atkyl)carbonyl, (Ci.1s-alkyl)oxycarbonyl, arylcarbonyl and
aryl-(C4.3-alkyl)-carbonyl,



According to this second embodiment particularly preferred meanings of the group R3 are hydrogen,
fluorine, chlorine, methyl, ethyl, isopropyl, tert-butyl, ethynyl, 1- 10propynyl, trimethylsilylethyl,
difluoromethyl, trifluoromethyl, cyclopropyl, cyclobutyl, 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 most particularly preferred meanings of the group R3 are hydrogen, fluorine, chlorine,
methyl, ethylMaisoPy e 26/ SINURS, @Wﬁpﬁ%%ﬁ*&%ﬂﬂi%%&ﬂ%@#ﬁﬁmwma%?ra?ﬁ’e\ﬂ%yl,
trifluoromethylh &y loprapihaysalpsykh eysiarentyiome thioxlstttaxidepprdpayysicyclopentyloxy,

difluoromethoxy, trifluoromethqx f tragydrofuran-3-yloxy, tetrahydrofuran-2-on-3-
§(§'L -4 .
yloxy, methyl%ﬁp%ngr%/ r %Yh’é%ﬁlﬁ%ﬁfﬁ%%ﬁ@é% ulpfanyl, cyclopropylidenemethyl. Examples of such

particulaldy preferred meanings are methyl, ethyl, methoxy, ethoxy, trimethylsilylethyl, ethynyl,
cyclopentyloxy, i iyt erouds/tesytideshinytecdefnitic: @3ba dhytexyopestice meprtimethylsilylethyl,
OO, ISR SR R o VBRI RIS AUBE AP UBRARRIIDS uen's

| e regarde

now be give Which are r as preterred according to general formula I, formulae 1.1 and
1.2 and also BoWéBIgBRthe embodiments described hereinbefore: Preferred meanings of the
group R2 are hydrogen, fluorine, chlorine, bromine, methyl, hydroxy, methoxy, ethoxy,
trifluoromethoxy, cyano, nitro and methyl substituted by 1 to 3 fluorine atoms. 25 Particularly preferred
meaning§ of edsdreap R 2y hyiaraREniNRIYHAD N GO ERRSR] LASKMLTASHYER/, particularly
‘hydrogen angrngioyeadpiated by megeing®®bihe group R4 are hydrogen and fluorine, particularly
hydrogen. Preferred meanings of the group R5 are hydrogen and fluorine, particularly hydrogen. The
group RN preferably denotes H, methyl, ethyl or acetyl. 10 The group R6 preferably denotes according

to the inventiehihJe@yER, LGP RH BRYFOSICBhaRVAIBEIRN &F AR Whrticularly hydrogen

or (C1.6- alkyj)exycanbanybizlibtakey leatbare brpapt cutartpiprefbbgalolirdyehr atpens methylcarbonyl,
methoxy%arbonyl or ethoxycarbonyl, most particularly preferably 15 hydrogen or methoxycarbonyl.

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 alky! 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 hereinafier.

The group R? is preferably in the meta or para position to the -CH; bridge, so that
- sompounds according to the following formulae 1.1 and 1.2, particularly formula 1.2,

are preferred:



The substituents IR2a, Feb, IR2" preferably represent independently of one another hydrogen,
(C-kralkyl)oxycarbonyl, (C#1.113-alkyl)carbonyl, benzoyl, particularly hydrogen or
(C1.6-alkyl)oxycarbonyl, (C1.8-alkyl)carbonyl, particularly preferably 20 hydrogen, methoxycarbonyl,
ethoxycarbonyl, methylcarbonyl or ethylcarbonyl. Most particularly preferably R2a, 1226 and R24
represent hydrogen. The compounds of formula | wtierein R6, R2a, Feb and RTh according to the
invention have a meaning other than hydrogen, for example C1.8-alkylcarbonyl, are preferably 25
suitable as intermediate products for the synthesis of compounds of formula | wherein IR2a, R26 and
RTh denote hydrogen. Particularly preferred compounds of general formula | are selected from among
formulae 1.2a to 1.2d, particularly 1.2c: 30 26 l;2a 1.2b I.2c 1.2d 5 while the groups RI to R6 and R7a,
RTh, RTh have one of the meaRingRgiveR* previously, particularly have one of the meanings given

specified as being preferred; an lrticula

L1
0

RO

R0

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

The term heteroaryl occurring in the groups L1, R', R® A and B preferably denotes
pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl, triazinyl, imidazolyl, pyrazolyl, triazoyl,
tetrazolyl, oxazolyl, oxadiazolyl, thiazolyt or thiadiazoiyt.

10 ‘
The group A preferably denotes Cpg-alkyn-1-yl, Cag-alken-1-yl, Car-cycloalkyl, Cs7-
cycloalkenyl, Cq4-alkyicarbonyl, aminocarbonyl, C4.¢-alkylaminocarbonyl, di~(Ca.3-
alkylyaminocarbonyl, pyrrolidin-1-ylcarbonyl, piperidin-1-ylcarbonyl, morpholin-4-
yicarbonyl, piperazin-1-yicarbonyl, 4-(Cs4-alkyl)piperazin-1-yicarbonyl, C14-

15  alkoxycarbonyl, amino, Cs4-alkylamino, di(C+.s~alkyl)amino, pyrrolidin-1-yi, pyrrolidin-
2-on-1-yl, piperidin-1-yi, piperidin-2-on-1-yl, morpholin-4-yl, morpholin-3-on-4-yl,

_ piperazin-1-yl, 4-(Cq.3-alkyl)piperazin-1-yl, Cq4-alkylcarbonytamino, Car-
cycloalkyloxy, Cs.r-cycloalkenyioxy, Cys-alkylsulphinyl, Ci.s-alkylsuiphonyl, C3.7-
cycloalkyisulphany!, Cs.7~cycloalkylsulphinyl, Cas-cycloalkylsulphonyl, Cs.;-cyclo-

20 alkenylsulphanyl, Cs.r-cycloalkenylsulphinyl, Csr-cycloalkenylsulphonyl, cyano and

nitro,



10RIdenotes hydrogen, fluorine, chlorine, bromine, iodine, C1_4-alkyl, C2.6-alkynyl, C14-alkoxy,
C2.4-alkenyl-C1.4-alkoxy, C24-alkynyl-C1_4-alkoxy, methyl substituted by 1 to 3 fluorine atoms, ethyl
substituted by 1 to 5 fluorine atoms, 27 methoxy substituted by 1 to 3 fluorine atoms, ethoxy
substituted by 1 to 5 fluorine atoms, C1_4-alkyl substituted by a hydroxy or C3-alkoxy group, C2-r
alkoxy substituted by a hydroxy or C1.3-alkoxy grohqp, C2.6-alkenyl, C3_6- cycloalkyl,
C3.6-cycloalky1-01..3-alkyl, C3.7-cycloalkyloxy, C6-cycloalkyl-C1_3- 5alkoxy, C5.7-cycloalkenyloxy,
hydroxy, amino, nitro or cyano, while in the C5..6- cycloalkyl groups a methylene group may be

replaced by W‘ﬁﬁrﬁ"@ﬁ&ﬂ}’ﬁm@%ﬁ'ﬁw éMBYég%FBﬂﬂﬁrﬂﬁ?ﬁ‘lﬁ‘@yafﬁé’?m Sfomine, cyano, methyl,
ethyl, isopropdiyeifisareeretiyiutifiearochieting, ptiferaliyfropideyart-yl, but-1- yn-1-yl, hydroxy,

methoxy, ethoxy, difluoromethoxy, cyclopropyloxy, 10cyclobutyloxy, cyclopentyloxy or cyclohexyloxy;
and R2denotes hédrogen fluorine, hydroxy, methoxy, ethoxy or methyl, Lcularlyg drogen or

methyl; and i$R3 @@@&@WW&@&%@M@%@ l?ﬁéﬂ?y"l%llﬁf LA PY1- propyn-1-yi,

1-butyn-%-y|, itRstutyetmsayht 2rbydsdxyenap-2-ylethynyl, 2- methoxyprop-2-ylethynyl,
3-hydroxy-1-propyn-1-yl, 3-methoxy-1-propyn-I-yl, ethenyl, 1-propenyl, 1-butenyl, tert-butylethenyl,

cyclopropyloxy, cyclobutyloxy, ¢ clo ntylox cyclohex , tetrah drofuranyloxy,
20tetrahydrotHIBFREFFIBRFIINELTY Rﬁyﬁé\% ati‘%/'ﬂ‘%l?y Anyloxy,

tetrahydroth|@Waﬂmmmuﬂhﬂmﬂﬁ@pym\¢ewetéﬁaﬁydt@fdmdiwr@‘)@/apﬁ)eridinyloxy,
piperidinonylgfx y(ogpdn -3-yloxy, pyrrolidinone-3-yloxy, tetrahydrofuranylsulphanyl,

cyclopropylsu pﬁan cyclobutylsulphanyl, cyclopentylsulphanyl 25and cyclohexylsulphanyl, while the
-NH groi# in a piperidinyl, piperidinonyl, pyrrolidinyl or pyrrolidinonyl ring may be substituted by RN,
‘particularly Cih3ralkyooe-astibnisdparticalialipnt efstedie i dossdionn Wenagthaptethyl, ethynyl,

2-hydroxyprop-gsylethyil. 25 8&%%!9;5%95%& H?wlaﬁoﬂy&wbls PeeRwol-$0, or NRY,
3-methoxy-1-propyn-I-yl, cyc prop C}éclo 30(§yclopentyloxy, cyclohexyloxy,
tetrahydrofurﬁF?@’?H)’()p %t%)/ﬁ?& F’ﬁcﬁ W&ﬁ%ﬁ%f 4-yloxy, N-methylpiperidin-4-yloxy and

N-acetylpiperidin-4- yloxy; and

15  Particularly preferably, the group A denotes Ca.e-atkyn-1-yl, Cze-alken-1-yl, Car-
cycloalkyl, Csr-cycloalkenyl, Ca.r-cycloalkyloxy, Cs.r-cycloalkenyloxy, Cra-
alkylsulphinyl, Cy4-alkylsulphonyl, Car-cycloalkylsulphanyi, Ca.~cycloalkyisulphinyl,
Cs.r-cycloalkylsulphonyl, Cs.--cycloalkenyisulphanyl, Cs.r-cycloalkenyisuiphiny!l, Cs.o-
cycloalkenyisulphonyl, cyano and nitro, | ' '

20
while the above-mentioned alkynyt and alkenyi groups may be mono- or
polysubstituted by fluorine or chiorine, preferably fluorine, and

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

25  identical or different groups L1, and

the above-mentioned cycloalkyl and cycloalkeny! rings may be mono- or disubstituted
. independently of one another by substituents selected from fluorine and C..3-alkyl,
and
30
in the above-mentioned Cse-cycloalkyl rings a methylene group may be replaced by

0.



28 denotes hydrogen or fluorine, particularly hydrogen; and 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 Fe, R7b, RTh independently of one another represent hydrogen, 10alkyl)oxycarbonyl,
(C14-alkyl)carbonyl or benzoyl, particularly hydrogea, methoxycarbonyl, ethoxycarbonyl,
methylcarbonyl or ethylcarbonyl, particularly preferably hydrogen; including the tautomers, the
stereoisomers, the mixtures thereof and the salts 15thereof. According to a variant of the embodiments

given hereinhafare-aibarmyefereabsompatsdsradernibiescCyhsiigin the, Pheatgroup, Ghich carries the
substituent B3 as,a 'a%t&gg%?@&g,re BSOS haas el g i CHiRaRnlRm, prcrogen. 20

According to thisva ant; particu rred compounds’ are thoSe which have a substituent R4
representing MagseerREagHy I group which carries the substituent R3 is preferably at most
monofluorinated. 25 The compounds of general formula | specified in the experimental section that

follows, and the deralivgs INGIPALIBHGBBE s MR ALcpislbg Ldimiyention other than

hydrogen, par Tgmgrﬁwhereln enotes ethoxycarbonyl or methoxycarbonyl, including the

" tautomers, the'@eieBidorhérd-thgrcbylaftite 36 MR EYEIPUHO BReTETIRRPR¥DBMing to the
invention. Pagiiciolashyiprgferred compounds of general formula | are selected from among :
(1)1-chloro-2-(4-cyclopentyloxybenzy1)-4-(11-D-glucopyranos-1-y1)-benzene 29 (2)

1-ch|oro-4-(R-D-gIucopé/ranos-1-y1)-244-§(R8-tetrahyd _rofuran-B-Yloxy)-benzyll- benzene
The group B preferably denotes tri-(C..s-alkyl)silyl-Cy s-alkyl, Cog-alkyn-1-yl, Co6-

10 alken-1-yl, amino, Css-alkylamino, di-{(C4.s-alkyl)amino, pyrrolidin-1-yi, pyrrolidin-2-
on-1-yl, piperidin-1-yl, piperidin-2-on-1 -yl, morpholin-4-yi, morpholin-3-on-4-yi,
piperazin-1-yl, 4-(C+.z-alkyl)piperazin-1-yi, nitro, Cs.r-cycloalkyloxy, Cs.7-
cycloalkenyloxy, Car-cycioalkyisulphanyt, Cs.r-cycloalkylsuiphinyl, Cs.7-
cycloalkylsulphonyl, Cs.r-cycloalkenylsulphanyl, Cs.;-cycloalkenylsulphinyl, Cs.7-

15  cycloalkenylsulphonyl,

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

polysubstituted by fluorine or chlorine, preferably fluorine, 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 Cs.3-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, SO, or NRN,
preferably O, CQO, 8, SO; or NRM, most particularly preferably by O or CO.

30
Particularly preferably the group B denotes tri-(Cy4-alkyl)silyl-C1s-alkyl, Ca-alkyn-1-
yl, Cas-alken-1-yl, nitro, Car=cycloalkyloxy, Csr-cycloalkenyloxy, Ca.r-
cycloalkylsulphanyl, Csr~cycloalkylsulphinyl, Cs.7-cycloalkylsulphonyl, Csr-
cycloalkenylsulphanyl, Cs7-cycloatkenylsulphinyl, Cs.r-cycloaikenyisulphonyt,



(3) 1-chloro-4-01-D-glucopyranos-1-y1)-244-((S)-tetrahyd rofuran-3-yloxy)-benzyljbenzene (4)
1-chloro-4-(R-D-glucopyra nos-1-y1)-244-(tetrahydrofuran-2-on-3-yloxy)- benzyn-benzene (5)
1-chloro-4-(11-D-g luco pyre nos-1-yl)-2-(4-cyclobutyloxy-benzyl)-benze ne (6) 1-chlo ro-4-(11-D-g
luco pyre nos-1-y1)-2-(4-cyclohexyloxy-benzyl)-benzen e (7) 1-ch lo ro-4-(11-D-g lucopyra no
s-1-y1)-244-(tetra hyd ro pyran-4-yloxy)-be nzylibenzene (8)
1-chloro-4-(11-D-glucopyranos-1-y1)-2-[4-(1-acetyl-piperidin-4-yloxy)-benzylibenzene (10)
1-(a-D-Glucopyranos-1-y1)-4-methy1-344-(tetrahyd rofuran-3-yloxy)-benzylk benzene (11) 1-(11-D-G
lucopyranos-1-y1)-4-methy1-344-(2-trimethylsilyl-ethyl)-benzyllbenzene (12) 1-chloro-4-(11-D-g

lucopyranos-1-y1)-2-(4-ethynyl-benzyl)-benzene (13 )
oA (IR SRR ey ZH AR Ao roups may bemono- ot
1-fluoro-4-(1 pEvghbstinediyditogng.-or chiatienpraienei)ibems madls)
1-(a-D-glucopyranos-1-y1)-3-(4-ethynyl-benzyl)-benzene (16)

1-ethyny1l-4-(R-D:glucopyranos-1s }%{265' - r%%x ég g (10 .

1-methox5y-4-Q ?B%éfunﬁ%)%gﬁ%g%y !) é@%ﬁé % Igggfs\%)/ai -gezrrﬁzgfﬁe]og%sgﬁauttﬁteeggr)fvatives thereof
wherein R6 HesrdieakiilgraptgrelRg td the invention other than hydrogen, particularly wherein R6
denotes etho>rycarbonyl or methoxycarbonyl, 5 including the tautomers, the stereocisomers thereof

and the mixtures thereof In the processe NG 2.4RE INYEIRLQRLhE gggmgggl, R2, R3, R4 and
R5 preferabl)\/N 3'}\3/31 ﬁ1ggr%vganﬁﬁl%%@%Ggéfﬁeggﬁr%@b%ﬁ)rg as gei‘?}% préi%erre . Moreover R' preferably

denotes H, Cdissizatilyted indapyndsattiefians anodBy by erRstiprirRelgrithEom fluorine and
10 Cia-alkyl, and

in the above-mentioned cycioalkyl and cycloatkenyl rings one or two methylene
groups may be replaced independently of one another by O, S, CO, SO, SO, or NR",
preferably O, CO, S, SOz 0r NR", most particutarly preferably by O or CO.
15
Most particularly preferably the group B denotes tri<(Ci.4-alkyl)silyl-C1e-alkyl, Co.e-
atkyn-1-yl, Cae-alken-1-yl, Cas-cycloalkyloxy, Csr-cycloalkenyloxy, Car-
cycléalkyisulphanyi, Csr-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 cycloalky! and cycloalkenyl groups one or two
methylene groups may be replaced independently of one another by O, CQ, S, S0
or NRY, particutarty O or CO.

Examples of most particularly preferred definitions of the group B are

25 trimethyisilylethyl, ethynyl, 1-propyn-1-yl, 1-butyn-1-yl, tert.-butylethynyl, 2-
hydroxyprop-2-yiethynyl, 2-methoxyprop-2-ylethynyl, 3-hydroxy-1-propyn-1-yi, 3-
methoxy-1-propyn-1-yl, ethenyl, 1-propenyl, 1-butenyl, tert.-butylethenyl,
cyélopropyloxy, cyclobutyloxy, cyciopentyloxy, cyclohexyloxy, tetrahydrofuranyloxy,
tetrahydrothiophenyloxy, 1,1-dioxotetrahydrothiophenyloxy, tetrahydropyranyloxy,

30 tetrahydrothiopyranyioxy, 1,1-dioxotetrahydrothiopyranyloxy, tetrahydrofuranonyloxy,
piperidinyloxy, piperidinonyloxy, pyrrolidin-3-yloxy, pyrrolidinon-3-yloxy,
tetrahydrofuranyl-sulphanyl, cyclopropytsulphanyl, cyclobutyisulphanyl, cyclopentyl-
sulphany! and cyclohexylisulphanyl, while the -NH group in a piperidinyl,



Ras, -131D, 10K Rat and Rad independently of one another preferably denote H, C14- alkylcarbonyl
or benzyl, particularly H, methylcarbonyl, ethylcarbonyl or benzyl. 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, R3, R4 and
R5 20have the meanings given after formulae 1.2a & 1.2d. Most particularly preferred are compounds
of general formula IV', wherein Hal denotes chlorine, bromine or iodine and the groups R1, R2, R4 and
R5 have the meanings given after formulae 1.2a to 1.2d and the group R3 denotes ethynyl or
C3.6-1-alkyn-ipgidintiyiyreofigingl efroupolisiyony sonsiende Bybstitnd by RiIRatigAgthe groups R
independently;p_;_gmg‘ angthey 25 represent C1A-alkyl, C14-alkoxy or aryl, and the C3_6-1-alkyn-1-y1
group may be substituted by hydroxy or C1.3-alkoxy, particularly hydroxy or methoxy. The invention
also relates to compounds of general formula I, particularly of general formula II' OR8b wherein R’,
Raa, Rsb, RedoRtawriiRuiekyme: R mpREGfeafe et dshdpdmb tByavhrrdEremareR 2particularly

wherein B’ depstigmiil, Crhsthaligyrep-bsnaiirpartieytatyyH -eiyor-meshybiaad thegmups R8a, K81),

Rac and Rad jndependently of one,anqther - 5 represent H - I Rﬁgéy,_particularly
H, methylcarﬂla'?y@é: i Oé}ﬁy(fy(?rqbg??%/f%ﬁtﬁ%) e&?ﬁﬁﬁ%’ ﬁ%@%&%ﬂé&ﬁg as eéeinbefore
defined and thiexyidetsaRBirsrsaRcledPreniBsEd oty ey ab- mEiviRiaRidhodeeteBE Sarting materials
in the synthesigeafi e SOMPQRNNESHCeNHS ginithfebeventpscill atstdarygpsaferably the groups Rl,

10formulae 1.2a tq,l.2d. e terms u ed c? Egﬂ qfr inaf Q‘ t:bq ounds according

. . tyioxy, SpadEe e ARRELIR AL RIS AN QRS

to the |nvent|c€rr'1mv$| Iﬁ%ﬁ\x%% defined mor c% sel@.?i %’ e t%arm %a)%oégéen%en%tes an atom selected from

the groufPcondmtirtndfatrabydmpyid-yticularly F, Cl and Br. The term C4-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. EX""]?’IR lﬁsé %sﬁgggs or groups A, B, R' or RS there are cycloalkyl or cycloalkenyl rings
wherein two methylene groups are replaced by O, S or NR" or are replaced by S,
NRN, CO, SO or SO, these methylene groups are preferably not directly connected

15  to one another. If however fwo methylene groups are replaced by O and CO or by

NRN and CO, these may be directly connected fo 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.s-

20  cycloalkyl, Cis-alkyicarbonyl, aminocarbonyl, C+4-alkylaminocarbonyl, di-(C1.5-
alkyl)aminocarbonyl, pyrrolidin-1-ylcarbonyl, piperidin-1-ylcarbonyl, morphoiin-4-
yicarbonyl, Cs4-atkoxycarbonyl, Ci4-alkyloxy, Cs.s-alkyisulphanyl, Cq4-alkylsulphinyl,
and Cy.4~alkylsulphonyl.

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

Ci4-alkyloxy and Cs.4-alkylsulphanyl.

. If L1 denotes hydroxy, the hydroxy group is not directly linked to a C atom of a
double or triple bond.
0
Compounds according to a first embodiment of this invention may be described by
general formuia 1, particularly formulae 1.1 and 1.2, particularly preferably formuia 1.2,

wherein



20groups include methyl, ethyl, n-propyl, iso-propyl, butyl, iso-butyl, sec-butyl, tert-butyl, n-pentyl,
iIso-pentyl, neo-pentyl, tert-pentyl, n-hexyl, iso-hexyl, etc. The term Cz_n-alkynyl, wherein n has a
value of 3 to 6, denotes a branched or unbranched hydrocarbon group with 2 to n C atoms and a CC
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, 23pentynyl, 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 32 molecule via the C atom in position 1.

Therefore tergs sughsadeldl 8B Wheof BFE RENANKidH BEYRY lgeies Breneauivalpbetorthenerms
1-propyn-1-yl, 2-propyn-1-yl, 1- butyn-1-yl, etc.. This also applies analogously to C2.5-alkenyl groups.
5 The term Cwalkoxy denotes a C1"-alkyl-O group, wherein C1,-alkyl is as hereinbefore defined.
Examples of $uehtopoapshscind syhelitisois athdrinedmbpesanbeiis spelereinslidixy, iso-butoxy,
sec-butoxy, tert-butoxy, n-pentoxy, iso-pentoxy, neo-pentoxy, tert-pentoxy, n-hexoxy, iso-hexoxy etc.
to The tefn Cualipicaanidenetas . Ghealr dionn whprRindeialiah s fs dgeinbefore
defined. éxamp ey such groups'inc Gde me yefcarbony, et yIcarBony, n-propchar onyl,
iso-propylcarg#ghin-butylcarbonyl, isobutylcarbonyl, sec-butylcarbonyl, tert-butylcarbonyl,
n-pentylcarbonyl, isopentylcarbonyl, neo-pentylcarbonyl, tert-pentylcarbonyl, n-hexylcarbonyl, Iso- m

hexylcarbonyl C%tgédg% n%z{% &%&%@%@%ﬁﬁé‘m&aﬂi %Légpﬁgg%gg%; iz, tri- or spirocarbocyclic

group with 3fo'n xample -h groups include cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cyvidiegsty|feginsoeheriegcRIABINA, Wﬂ@d@%&f)’b@ﬁﬁ:ﬂ%{&ﬁﬂé&%& #d[4.51clecyl,
norpinyl,sgorbagathyRrCadike A0 anaakngic, Rutexahiyethe tenstid oyclaalByiigterotes saturated
monocyclic grqups. The ter, -cycl dengtesa -Cxeloalky, ich is as
hereinbefore Gl |ns€_é(§a tgﬁfdsgt(%ﬁ%gﬁiﬁg i?_lgiké;{tﬂlyéast one Shg%%?gxt%(éjgczc égw E)é%,)%d. 25 The term
Cweycloalkyl84rsemataBsetiirosHsitisesidr Cie6)yrsns dirtRitresi avbsityisd B¥ Rereinbefore
defined.  ThediesmdrictGlakaligyiisily] Comitisgssiyitgedupsaithxyareidentticsy or two or 30three
different alkyl Qhups, THRAFHTCL(GhiSaRYY BAIOLMPERE SR ED, ALpUPSRBIG) Bgye identical or
two different alky grouBs. ) } o

15 cycloalkyl-Cy.3-alkoxy, Cs.,-cycloalkenyloxy, hydroxy, amino, nitro or cyano, while in

the Cs.e-cycloalky! groups a methylene group may be replaced by O.

Pariicularly preferred meanings are hydrogen, fluorine, chiorine, bromine, cyano,
methyl, ethyi, isopropyi, diflucromethyl, triftuoromethyl, ethynyl, prop-1-yn-1-yl, but-1-

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

‘Compounds according to a second embodiment of this invention may be described
by general formula |, particutarly 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.



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 any free position of the phenyl ring bearing an H atom. 5 The compounds according to the
invention may be obtained using methods of synthesis known in principle. Preferably the compounds
are obtained by the following methods according t6the invention which are described in more detail
hereinafter. 10 The glucose derivatives of formula Il according to the invention may be synthesised
from D-gluconolactone or a derivative thereof by adding the desired benzylbenzene compound in the
form of an oryersARAANIERRRRIGHRMPRdgIErhPI§ e T esimpanings AdhRiBr Y BndPganometallic
compound tchgdgbgeanlacionerRini? Brbniine, feaction actandihg-akPidtrathyisiyiptieferably carried out
starting from Q@ h_%k%gy?tpéz%%wpd%g}gggﬂg,tp{rgg&%@g{ﬁxm@%@,&m%@@@&I;Lal denotes chlorine,

[

bromine or iodme. e haloaromatic compound IV the corresponding 3Q organometallic
compound (\FY#ePakeRYpreparlty et BiPiras e st 4 BQE%{WEH‘WOEJ%'H%%@?%!’: de or by
inserting ¢he epataliptaxthetatydrofsadogerybenahfdeftraiogeieryetalexEiavighanith bromine or
iodine-substi%&g&%&%}%g{aﬂ'ﬁsMgrq%@%g I out for example with an organolithium compound
such as e.g. -, sec- Or tertbutyllithium and thereby yields the corresponding lithiated aromatic group.
The 34 analogous magnesium compound may also be generated by a halogen-metal exchange with a
suitable Grighatdrding pothisdssochdasregrisepmpiitvady estferrds orailings dfitepgopyrRignesium. The

reactions are,preferahly AL UhRARYCRRIA, Ayt Q- aliHasuraiagaRlyibetween -10 and

-80C, in an inert Solvent or 5 mixtures thereof, such as f le diethyl ether, tetrahydrofuran,
oluene, Rex AU AN UGS SR AL S B BRI LS Hotained may

‘optionally bedyelnpeméyhliisstonyttethotal isetrosuch arslepgnbdeimtifietiorieldo form additional

organometalligiGarRRURSS, (YorsitaRke-ins Adeiiqardiiomatiiely tharargannmeialis:compound (V)

may also be prepared by inserting et lgintoI the 10 car OQ'QTO en brgnqié)f tg%aﬁl aromatic

compound W/ ®f&tHIE! %H;%{?BY ﬁWﬁH‘% P ARG BT AR AN aBIe I8 S FIRE 5t tion of the

organometal pb@niin focndhényg giwidinglaorimigioyl deriiggaing mersbybimidarallv is preferably carried

out at tempe@;g%@pgg\gﬁ@ﬂ a0 a9 tistdidyonne taratiy 3 1BR4az8QC, in an inert solvent or
int

mixtures thereof, to obta e compound of formula Il. 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 anafogouting to this proced sstbadiswitarpih MtcoE0Y frpBATRY, meanings of the

group R® are hydrogen, fluorine, chiorine, methyl, ethyl, isopropyl, tert.-butyl, ethynyl,
1-propynyl, trimethylsilylethyl, diffuoromethyi, trifluoromethyl, cyciopropyl, cyctobutyl;

20 cyclopentyl, methoxy, ethoxy, isopropoxy, cyclopentyloxy, difluoromethoxy,
trifluoromethoxy, pentafluorethoxy, tetrahydrofuran-3-yloxy, tetrahydrofuran-2-on-3-
yloxy, methylsulphanyl, ethyisulphanyl, isopropyisulphanyl, cyclopropylidenemethyl.
Examples of such particularly preferred meanings are methyl, ethyl, methoxy, ethoxy,
trimethylsilylethyl, ethynyl, cyclopentyloxy, tetrahydrofuran-3-yloxy, tetrahydrofuran-2-

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

. Meanings of other groups and substituents will now be given which are fo 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, trifluoromethoxy; cyano, nitro and methyl substituted by 1

to 3 fluorine atoms.



Suitable solvents are e.g. diethyl 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. BF3*OEt2 or Me3SiCl (see
M. Schlosser, Organometallics in Synthesis, John Wiley & Sons, Chichester/New
York/Brisbane/Toronto/Singapore, 1994). Preferre@&definitions of the groups R8a, R8b, Rab and R84
are benzyl, 25substituted benzyl, trialkylsilyl, particularly preferably trimethylsilyl, triisopropylsilyl, 4-

. methoxybenzyl and benzyl. If two adjacent groups of the group consisting of Raa, Rab, R8' and IR84
are linked together, these two groups are preferably part of a benzylideneacetal,

4-methOXybepépg%Qﬁ@apgg{g,@gg?%ﬁﬂxggeaﬂg &%%ﬁ%”%@%b&éﬂ%%,%@ﬂ? group which is

linked via the positions of the butane with 30 the adjacent oxygen atoms of the pyranose ring.
The group IRTEFReYaBilkReReeiMbRssictiatnhudiaaenh ARt TR preferably hydrogen, methyl or

ethyl. The group R' is inserted after the addition of the organometallic compound V or a derivative

thereof 1q he-AliOPIACIRGs ' dhiso e BRARMIGARASHE AR IBdIEAIRK) Wil alcohol such

as e.g. methanol or ethanol or water in the presence of an acid such as 35 e.g. methanesulphonic
acid, toluenesulphonic acid, sulphuric acid or hydrochloric acid. The synthesis of haloaromatic
compound offfefertdd héeammgbef therizdupR UsimbyBrstendand ftuaristo padiiolasyrnpdgegeio. chemistry or
at least- methods known from the specialist literature in organic synthesis (see inter alia J. March,
Advanced Organic Reagtions, Reactions, Mechanisms, and Structure, 4th Edition, John Wiley & Sons,

Chichester/N Wﬁisban&ﬁ?&ﬁﬁ/éﬁ@?ﬁdﬁe%ﬁ gH IREPSEE cited therein). The synthesis

strategias described in the following provide a demonstration of this, #10 by way of example. Diagram
2: Synthesis ${{alegypIRe FERARGIQRNLRS sbBfHh 6 RANdRiBR Fdrogen, (Cre-
| alkytyoxycarbonyl, Cy.g-alkyicarbonyl or benzoyl, particularly hydrogen or {C1.6-
alkyoxycarbonyi, C+s-alkylcarbonyl, particularly preferably hydrogen,
methylcarbonyl, methoxycarbonyl or ethoxycarbonyl, most particularly preferably
16 hydrogen or methoxycarbonyl.

The substituents R, R™, R’® preferably represent independently of one another
hydrogen, (Cy.g-alkyhoxycarbonyl, (Cs.1g-alkyl)carbonyl, benzoyl, particularly
hydrogen or (Cy.g-alkyl)oxycarbonyl, (Ci.e-alkyl)carbonyl, particularly preferably

25 hydrogen, methoxycarbonyl, ethoxycarbonyl, methyicarbonyt or ethylcarbonyl. Most
particularly 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 exampie Cs.g-alkylcarbonyl, 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 generaf formula [ are selected from among
formulae {.2a to 1.2d, particularly 1.2¢:
30



Il Synthesis strategy 1 (Diagram 2) shows the preparation of the haloaromatic 15 compound of formula
Il starting from a benzoylchloride and a second aromatic group which 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 catalytic or stoichiometric amounts, such as
e.g. AIC13, FeCl3, iodine, iron, ZnCI2, sulphuric adifl or trifluoromethanesulphonic acid. Instead of
20the carboxylic acid chloride it is also possible to use the carboxylic acid, an anhydride or ester
thereof or the corresponding benzonitrile. The reactions are preferably 36 carried out in chlorinated
hydrocarbons such as e.g. dichloropeethanB4and 1,2- dichloroethane at temperatures from -30 to

‘ entfree reactions or reactions in a microwave oven are

reaction may be caxfjed Out i e
two-step vari&htthe kktonelis reduced with a retRting agent such as for example a metal hydride such
as e.g. NaBH4, LiA|HA-Qr Bt H to form the alcohol. The resulting alcohol can be converted in the
presence of a LEwIS acid sych as for example BF3*OEt2, trifluoroacetic acid, InC13 or AIC13 with 10 a
reducing agent such as €. Et3SiH, NaB1-14, or Ph2SIGH to form the desired diphenylmethane. The
one-step process starting from ”}.—? k%tzone to obtain the diphenylmethane may be carried out e.g. with
a silane such as e.g. Et3Sil-1, apoyohydrige such as e.g. NaBH4 or an aluminium hydride such as
LiA1H4 in the presence of a Lewis@cid suyckras for example BF3*OEt2, tris(pentafluorophenyl)-
15borane, trifluoroacetic acid, i cw or InC13. The4kactions are preferably carried out in
solvents suchzés€.0nh dtbgerfatedydtetarbors such as dichloromethane, toluene or acetonitrile at
temperatures of -30 tq 150C, preferably at 20 to DoC. Reductions with hydrogen in the presence of a
transition metalggaglyststicl @g¥.g. Pd on charcoal are another possible method of synthesis. 20
Reductions according t Iff-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-butyldimethylsilyphydrazine,
into the hydrazone which bregis down qndé‘i‘

A

l.2¢

L.2d

while the groups R to R® and R’2, R™, R’ have one of the meanings given
- previously, particularly have one of the meanings given specified as being preferred;

and particularly

10 R denotes hydrogen, fluorine, chiorine, bromine, iodine, Cq4-alkyl, Ca.s-alkynyl,
C14-alkoxy, Cs.g-alkenyl-Cq4-alkoxy, Ca4-alkynyl-Cq4-alkoxy, methyl
substituted by 1 to 3 fluorine atoms, ethyl substituted by 1 ta 5 fluorine atoms,



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
two separaten reaction steps. Suitable bases include e.g. KOH, NaOH or KOtBu in solvents such as
e.g. ethyleneglycol, toluene, DMSO, 2-(2-butoxyethoxy)ethanol or t-butanol; solvent-free reactions are
also possible. The reactions may be carried out at"%émperatures between 20 to 250C, preferably
between 80 to 200C. 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. 37

Diagram 3: Synthesisatteiegybstiuiascbyeciond upninraiaas: 2bgyyBHag s BYBA&E another possible

way of synthesisingdhshalagaitaromaka sipspsted toramadkillostatedkbythemexample of a

trimethylsiIylacetylenﬁ(-gubsutggttlgqe%i h%wlg}gtharrl% Staq}r(g%? péggﬁg A g@g@gﬁp group which carries two
' ] chase.d.

groups selected frof ar%%%g iodine, bromme, Chioring or s onate’su

trifluoromethylsulpheviealieh Gieyricigaitn fs-atbvh a-vRydopicrsitorteealvilatysed
monocoupling to theymsse (Raciveerengfahe kibrRaramasimrrapoynth, theiloditisecarbon bond (step
1). The catalysts used are, for example el nt lladi ickel or.s amplexes thereof.
The reactions may B:gctfl?aaﬁrif\eﬂo%ou‘{pv%i%hn%ﬁteﬁ%fn%|t e@%%e%fma%gegtﬁ d(g'r?égt?i%?g%rgm. If the alkyne

itself is used, couplifiteferapipaenigsdylioastnBusrivse ARlerbtea 1agE euerRTs §€8Y: NEt3 and a

co-catalyst such as ety apRfisi, shlisunhatisyC uii{Sanogaghisthydd oauphng)- e reattions are not
limited to trimethylsi%

I I b : T o
extensively docume alc%sﬁgﬁmlé%g”%\ggﬁhﬁﬁ' ﬂfﬁé}gmgﬁ(g,gf (‘«Sﬂﬁlﬁ%ﬁf&( nes. The reaction Is

ted a variations in the literature (see P.J. Stang, I)—L Diederich,
Metal-C#alyzed Créysiebstiing EQBRBNON ARG NS P&ABMM, 1997 and Angew. Chem. mt. Ed.
2003, 542, 1566-1568 and literature cited therein). The other two steps for preparing the '

idiphenylmetlﬁne de;ﬁv,%%§ﬁmgﬂ§&g%mmgp%§mg&%ﬁwmﬁ%%ﬂgﬂrtic group to

obtain a metallised S aromatic group which may be prepared, for example, by a halogen-metal
exchange as descrilare@eBipHaRIR(ERh 2). This metallised aromatic compound which may be used
directly or after 10 further transmetallation, is added to a benzaldehyde derivative. This forms the

diphenylmethanol shoyp o aaiaghodlis AL HSAYRRTSIBNR o henzoic acid
derivative such as e.g. a benzoic acid ester, anhydride, chloride or the
propyn-1-yl, 1-butyn-1-yl, tert.-butylethynyl, 2-hydroxyprop-2-ylethynyl, 2-
methoxyprop-2-yiethynyl, 3-hydroxy-1-propyn-1-yi, 3-methoxy-1-propyn-1-yi,
ethenyl, 1-propenyl, 1-butenyl, tert.-butylethenyl, cyclopropyloxy,
cyclobutyloxy, cyclopentyloxy, cyclohexyloxy, tetrahydrofuranyioxy,

20 tetrahydrothiophenyloxy, 1,1-dioxotetrahydrothiophenyloxy,
tetrahydropyranyloxy, tetrahydrothiopyranyloxy, 1,1-
dioxotetrahydrothiopyranyloxy, tetrahydrofuranonyloxy, piperidinyloxy,
piperidinonyloxy, pyrrolidin-3-yioxy, pyrrolidinone-3-yloxy, tetrahydrofuranyi-
sulphanyl, cyclopropyisulphanyl, cyclobutylsulphanyl, cyclopentylsulphanyl

25 and cyclohexylsulphanyl, while the -NH group ina piperidinyt, piperidinonyl,
pyrrolidinyl or pyrrolidinonyl ring may be substituted by RN, particularly Cq.5-
alkyl or acetyl; is particularly preferably selected from trimethyisilylethvi,
ethynyl, 2-hydroxyprop-2-ylethynyl, 2-methoxyprop-2-ylethynyi, 3-hydroxy-1-
propyn-1-yl, 3-methoxy-1-propyn-1-yl, cyclopropyioxy, cyclobutyloxy,

30 cyciopentyloxy, cyclohexyloxy, tetrahydrofuran-3-yloxy, tetrahydropyran-4-
yloxy, piperidin-4-yloxy, N-methyipiperidin-4-yloxy and N-acetylpiperidin-4-
yloxy; and '



acid itself or the benzonitrile. Instead of the alcohol the corresponding ketone is formed, which may
also be obtained by Friedel-Crafts acylation as described above. 15 Further reaction of both the
alcohol and the ketone to form the diphenylmethane derivative has already been described above
(step 3). The trimethylsilylethynylated aromatic halogen compound may however also be converted
directly after transmetallation into the desired prodd@t (step 4). For this, the lithium or magnesium
aromatic group obtained after a halogen-metal exchange is reacted with a 20 benzylelectrophil such
as e.g. a benzyl bromide or chloride. The reaction may be carried out without or, better still, in the
presence of &fransitienatestaydaslyst, ucinaperticdedppydrogain.end palladium complex (see e.qg.
Org. Lett. 2001, 3,2871-2874 and literature cited therein). The aromatic lithium or magnesium group
may however also be transmetallised first, for example, t %btain the corresponding boric acids, 25
boric acid esfrs, stéﬁﬁ‘ﬁ?‘?ﬁ&yﬁﬁ%‘@é%ﬂ?ﬁ@%ﬁ?ﬁ%ﬁ@&% recﬁ'‘f’tnrs""lgffached 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-Dde\és@gw;a%@ge‘hpgﬂﬁéﬂ IRkyEamshian delalkGiralisHIo: Geaapys, Synthesis,
Springer-Verlag, Berlin/Heiderer?ﬁ 1 9%2. gy%ear‘%actipns 81: the arék(}/n?-su sgitu(t;e arr!o[natic group to
the intermediate 30 PROUHATR REPFRERD PSHMFRIRY G DRES S A S0 SR 4y Which Are illustrated by
way of example herenfost RS titalromyaieraiy hodtegaatapilylethynyl, may also be carried out
analogously with other R3-substituted aromatic groups. Synthesis strategy 3 (Diagram 4) shows an

alternative form, ofﬁynmes%%f str%'jergﬁz which iaqa!,sro iIIustr%e%rusi(Qg {/816 example of an aromatic
e’s

trimethylsilylﬁhyl%/l g]r?ouﬂ1 Peptit o‘iﬁa“ﬁo%’kﬁ’e fimited thereto. ‘ hthesis starts with an aromatic
group which carries ssiexyatpohd Cwhidlyberoay onbesgey] KRiHF ¢RI MEreIBMAine or iodine, or a

pseudohalogen groupeglsi-ameng, Eifuryesmsshanestipicaniie anetmsamdngtiallic centre M, such as
‘e.g. a B(OH)2, Si(OAIIﬁ% (ir nB er%?lg' dTh% ft}\,/vo centres thus "activated” may be exchanged
chemoselectively orRe RN GEher . 1 ?/’nct?"%&s 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,R%.8i8y the isotsatiadd heregassinaspingidarticisaconshatee thatgnetallic centre M is
exchanged fc% a bt?nzyl group which is activated e.g. as the benzyl halide in another transition
metal-ca?alys Srggupling, to obtain the desired 15 product (see e.g. Tetrahedron Lett. 2003, 44,
9255-9258 and literature cited therein). Both steps may be carried out using transition metals such as

e.g. palladiurcEBpsiid T BickRinconperaibsdmentcgvgplerssitbefaef dbutfptghesdf reaction are
described in getal '”nH‘sea'r'é‘%%ts“e“%?E (?r;[%%;[ R BRISTRICEd IRl ShpuR antgbLmay also

involve reverggmﬁotlﬁe sequence of the two reacfign steps. In this case, 40 the metallic centre M is first
linked to the Btieagt gRSTSIeAAUBRIIHETE Rafsgé Br peitids HETBGER BYBUNHIIF8-exchanged for the
alkyne. 20 In pisierdpPiepasesemp paridsiafigprssablocomiaunds sedbess whiabderdiny to the 5

invention, a coIRHOR A+ ASELBhiRTRLISHHER! R2R4

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

25
The compounds of general formula | specified in the éxperimental 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-(3-D-glucopyranos-1-yl}-benzene



wherein R', R1 to R5 are as hereinbefore defined and 10 R8a, REIb, Rae, Rad are as
hereinbefore defined and independently of one another represent for example acetyl, pivaloyl, benzoyl,
tert-butoxycarbonyl, benzyloxycarbonyl, trialkylsilyl, benzyl or substituted benzyl or in each case two
86, - adjacent groups Rea, KRec, Rae form a benzylideneacetal or isopropylideneketal or 15 a
2,3-dimetho>cy-butylene group which is linked via Bsition 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 Bronsted
acid. Suitablexgducingragentsiar-thecspaetion-melldesdoiroxamiple aifaressslucdy asetisthyl, tripropyl,
trilsopropyl or diphegg!,‘slj‘la%rée, sodium borohydride, sodium cyanoborohydride, zinc borohydride,
boranes, lithium aluminium hydride, 25 diisobutylaluminium hydride or samarium iodide. The
reductions are carried put wi or in the presen uitable Bronste id..such as e.g. :
hydrochloric &¥id, to?i]‘é%r ! ﬂ#a%{é? {%%?BYE% fioro %2{%.?{?%‘{%?{%'{1 é?ﬂxgtg(?ﬁgﬁ?{rp%g\)\%egzq . such as e.g.
boron trifluoride ethéettzeteimethylsilyltriflate, titaniium tetrachloride, tin tetrachloride, 41 scandium
triflate or zinc iodide. Depending on the reducing agent and the acid the reaction may be carried out in
a solvent, such) as fdrentammpgiétrbeghydepgasiieried)-2iifoltetoarnydmfeamitriie; dofaesne, hexane, diethyl
ether, tetrahydrofurap, digx gthanol, water or mixtures thereof at temperatures between -60C and
120C. One 5particularly suitable combination of reagents consists for example of triethylsilane and

boron trifiuorigde eth r%fﬁca%l%léﬂg @893’&?3%@3/1Lﬁ?é’-@-@ﬁ%ﬂi%ﬁy%e‘f%ﬁi—%&@éﬁﬁa”e at

temperatures of -60 Moreover, hydrogen may be used in the presence of a transition metal

catalyst, suc §s e.gi._aa%%qiﬂm_gg ﬁj@oglf%gﬂcpsr_ﬁ% %Xﬂﬁk%h%%ﬁ%@n LS {girahydrofuran, ethyl

acetate, 10 hanol, ethanol; water cetic acid, for the trans escribed. Alternatively, in

order to prepare compounds ?ﬁ neral formula | aceording to process b) accotding to the invention, in
a compound f) gen e‘lr-ug?u%r -th— —@ﬁ-glucopyranosq yﬂ-f ?H{ega%ygropyran yoxy?-lben%/}f)
benzene

(8) 1-chloro-4-(R-D-glucopyranos-1-yl}-2-{4-(1-acetyl-piperidin-4-yloxy)-benzyl]-

benzene

(10)  14{R-D-Glucopyranos-1-yl}-4-methyl-3-[4-(tetrahydrofuran-3-yloxy)-benzyi}-

benzene

(11} 1-(R-D-Glucopyranos-1-yl)-4-methyl-3-[4-(2-trimethylsilyl-ethyl)-benzyl]-

benzene
(12)  1-chioro-4-(B-D-giucopyranos-1-yi)}-2-(4-ethynyi-benzyl}-benzene
(13)  1-chloro-4-{B-D-glucopyranos-1-yl)-2-[4-(piperidin-4-yloxy)-benzyl}-benzene
(14)  1-fluoro-4-(-D-glucopyranos-1-yl)-2-{4-ethynyl-benzyl)-benzene
(15)  1-(B-D-glucopyranos-1-yi)-3-(4-ethynyl-benzyl}-benzene
| (16)  1-ethynyl-4-(R-D-glucopyranos-1-yi)}-2-(4-ethoxy-benzyl}-benzene

(17)  1-methoxy-4-(3-D-glucopyranos-1-yi}-2-(4-ethynyl-benzyl}-benzene



15 111 wherein R1 to R5 are as hereinbefore defined and R5a to Rad denote one of the protective
groups defined hereinbefore, such as e.g. an acyl, arylmethyl, 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 protecting group used is cleaved for example
hydrolytically in an agueous solvent, e.g. in water, B®propanol/water, acetic acid/water,
tetrahydrofuran/water or 25dioxane/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 hydraiiderr pesaaseetaystpxisesnt Rbradcatsmiggiaciediig seteeimfiogtotrimethylsilane, at
Lemperallres Heeen 0 anideRs RIRlRA ah A2 SRR alNies GANRRR-L0 and 100C. A

triquoroacetyPgroup IS prefera eaved by treating with an acid 'such as hydrochloric acid, optionally
in the presenBebPYs8eRY!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

methanolat lemperolies DEIERNAANK 505, AERIB St HERAIRIR g gtpup used is cloaved for

example ?lydro ylicafly In an aqueous 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 asieopsidiiutaaniting aptosicalbntergthngrrpsee REeRSf RidotdRethyisilane, at

temperatures pees) 0.0 20, AISIerabhoatSURSIRI e BEM BRI RANIOHIAR A trimethyisiy

group is cleave xample In water; an agueous solvent mixture or
preferably denotes H, Cy.3-alkyl or benzyl, particularly H, ethyl or methyl. The groups

10 R R, R®™ and R™ independently of one another preferably dencte H, C1.s-
* alkylcarbonyl or benzyl, particularly H, methylcarbonyl, ethyicarbonyl or benzyl.

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

formuia V'
Rt RZ?

R4
Re.
Hal RS

wherein Hal denotes chiorine, 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

15

compounds of general formula 1V, wherein Hal denotes chiorine, bromine or iodine
and the groups R, R?, R* and R® have the meanings given after formulae 1.2a to 1.2d
and the group R® denotes ethyny! or C%Q1—alkyn—1 -yl, while the ethynyl group may
be substituted by the group -SiR;, while the groups R independently of one another
25 represent Cqq-alkyl, Ci4-alkoxy or aryl, and the Css-1-alkyn-1-yl group may be
" substituted by hydroxy or Cq_z-alkoxy, particularly hydroxy or methoxy.

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

formuia II!



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. hydrochloric acid, trifluoroacetic acid or acetic acid are also suitable. For cleaving 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. tétrabutylammonium 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 acetatg,pr 2& glacigkacetic acid, optionally with the addition of an acid such
as hydrochloric acid at temperatyreg betwegn. 0 ang®100C, but preferably at ambient temperatures
between 20 and 60C, arﬁ‘a{# ]
2,4-dimethoxybenzy| : ) bly cleaved in trifluoroacetic acid in the presence of
anisole. 30 ARef®butylor teff.butyloxycarbonyl grgaip is preferably cleaved by treating with an acid
such as trifluoroagetic-acid.er.hydgochloric acid or by treating with iodotrimethylsilane optionally using
a solvent such & rﬁ)ethyl ¢éne chlOride, dioxane, methanol or diethylether. 43 In the reactions described
hereinbefore, any reactiv@@afoups present such as ethynyl, hydroxy, amino, alkylamino or imino
groups may be protectedsdysing iheseagtiogbyConvaRtionalRIBHREHNE AEAIRSAIChare cleaved
~ again after the reaction. 5 For example, a rotecting group for an ethynyl rouP may be the
trimethylsilyl BERisHiSFopSTHGHRMY. Wien d’rﬁ?ﬁé?qufgﬁ?‘fﬁté%ﬁbbﬁ{%ﬁaﬁ%“ﬁ ‘U&yﬁ’as a protective
group. 10ForedmpiestayhratdctingroupsiRior BEhRIFe RSunderepdrnty imeestetyeracetyl, trityl,
penzy! OrleUARyEloRMARYL AR, BENRCHIABAUPS N 2 o or imino group may be,
for example, a 15formyl, acetyl, trifluoroacetyl, ethoi%é%ﬁbon %5tert. ué%x C%rt}or‘% fined _
‘benzyloxycarBBHGETBERAAT RESFLR)DALRS IEPs B o Spandti g 5%‘” elore celine

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

21 1S PFICR]

>

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 Cqq-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, ethyl, n-propyl, iso—propyi_, butyl, iso-butyl, sec-butyl, tert-butyl,
n-pentyl, iso-pentyl, neo-pentyl, tert-pentyl, n-hexyl, iso-hexyl, etc.

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

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



Moreover, the compounds of general formula | obtained may be resolved into their enantiomers and/or
diastereomers, as mentioned hereinbefore. Thus, for example, 20 cis/trans mixtures may be resolved
into their cis and trans isomers, and compounds with at least one optically active carbon atom may be
separated into their enantiomers. Thus, for example, the cis/trans mixtures may be resolved by
chromatography into 25 the as and trans isomers ttfereof, the compounds of general formula |
obtained which occur as racemates may be separated by methods known per se (cf. Allinger N. L. and
Eliel E. L. in "Topics in Stereochemistry”, Vol. 6, Wiley Interscience, 1971) into their optical antipodes
and compouféearigeiing foriamdn DRBHioR LA INs IRt RSP8I nfay be resolved into
their diasterenspgryion-boemhAsitco bR eny siohk thremsitalrdiffereytesmsiyg-megthibds known per

se, e.g. by Cfg{%‘gi{%f&ehwﬁig%‘ggfgg.gﬁ@g}mgé%@%gﬂ@gkg@gng thgssscompounds are obtained in

racemic form, ay subsequently be resolved into the enantiomers as mentioned above. 44 The
enantiomers are-preferably separated by column separation on chiral phases or by recrystallisation
from an gpticallytach\(a_salkext osrintaeainepivitiCogrant calyrciotive, sitystarse which forms salts or

derivatives such,as e,0. ESIRES GEAMINES WLANGHRES RIS L RRANE, BRSIGUIREYGRE; and the

activated derivatives or alcohols 5 thereof, and separating the diastereomeric mixture of salts or
derivatives tﬁﬁk%%?ﬁﬁ’!eB',%‘@?%d%‘@‘ﬁ%’fsﬁ?ﬁﬁﬁﬁg’a‘lff@%gﬂﬁgﬁnné%‘?ﬂmmy,"Q(P/Fﬂf'sfftﬂ%%'free antipodes
may be releagedobsoxih e pyrentdiagtereomeridssditxorydervatives 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-tol;i_ltartaric acid, malic acid, mandelic acid ]]O zg&gphorsu)@?ﬁonjc cid | lutamic acid,
aspartic'dcid SR JRIMEC sl AT RAVARG e 8 CresRbY RS DR R IR byt % h&hthol and an
‘optically activeratylefrmyieimenn Ebesnftrsexfamvpieronay ibeludépethyigamenthyloxycarbonyl. 15
Furthermore .tha compaundsal formsia i5ax8s camered-migitarnsals idaereof, particularly for

pharmaceutical’use into the physjologically acce fab e salts wit ilnor anic or organic acids. Acids
which may bB\{E\é&?ﬁS%%eﬁﬂéx@é‘%&ﬁd@%%%ﬁeﬁ?@ﬂy%%% ORE acr:l%', R¥drobromic acid, sulphuric
acid, methanesjjomohogppieosghatioratithriureriticatbienybucomideachendci#eacid, citric acid,
tartaric agid Qe 20malgiciagid. Moreover, the compounds obtained may be converted into mixtures, 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 favourable properties such as a high 25crystallinity.
The term Can-cycloalkyl denotes a saturated mono-, bi-, tri- or spirocarbocyclic group

with 3 to n C atoms. Exampies of such groups include cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyciooc_tyl, cyclononyl, cyclododecyl,

20 bicycio[3.2.1.Joctyl, spirof4.5]decyl, norpinyl, norbonyl, norcaryt, adamantyl, etc.
Preferably the term Ca7-cycloalkyl denotes saturated monocyciic groups.

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

25
The term Ca-cycloalkylcarbonyl denotes a Cs.q-cycloalkyl-C(=0) group wherein
Can-cycloalky! is as hereinbefore defined.

The term tri-(C_M—aIky't)si!yl comprises silyl groups which have identical or two or
30 three different alkyl groups.

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

different alkyl groups.



The compounds according to the invention are advantageously also obtainable using the methods
described in the examples that follow, which may also be combined for this purpose with methods
known to the skilled man from the literature, 30 for example, particularly the methods described in WO
98/31697, WO 01/27128, WO 02/083066, WO 03/099836 and WO 2004/063209. 45 properties,
particularly an inhibitory effect on the sodium-depéfdent glucose cotransporter SGLT, preferably
~SGLT2. The biological properties of the new compounds may be investigated as follows: 5 The ability
of the substances to inhibit the SGLT-2 activity may be demonstrated in a test set-up in which a
CHO-K1 cellTirestiE G&adNah@Ean6 Heosindftrn diiwbighom hoRK 003 slistimertATERIY! CRL-1573),

which is Stabé\lo‘xﬁ?@é%ﬂ B AR S RERR IR HE PIRErTRRS VBN Qamss FMBMwRECession number
L36849) , which i

o contains the cDNA for the cod secwence f the,human sodium glucose
cotransporteF@?@e‘i‘?ﬁ&“‘l’?&ﬁ@%ﬁ?ﬁWfé@?éﬂ‘fé&%@%gﬁI?Pﬁl orr'l—ﬂf:'w%‘g@i N erhese cell lines
transport 14Gdatimtled Elptsarmethyl-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 Medﬁi&;m Bi%V\/,hittafel[‘) Witrbloo foegabg%lf serm, anp 250 pg/ml zeocin
(Invitrogen), 2N8 FERIPERAEPTHL NS DRIHIAEY R ?Ig fhedithh with 0% foetal calf serum
and 250 pg/reyatbesis Khowitrogeincihe Cuhictakdemetaovos gie ebirinedishs by washing twice
with 20 PBS sRaNSRyHSatROMLE thyesiRiERTA, Alae toaraddifivnrefesdiculture medium the
cells are centrifuged, resuspended in culture medium and counted in a Casy cell counter. Then 40,000
cells per well§FE&&ied into a white, 96-well plate coated with poly-D-lysine and incubated overnight
at 37C, 80 CO2. The cells are washed twice with 250 pl of assay buffer (Hanks Balanced Salt

‘Solution, 137 MyideoNeGekivaitdd ¥ tskhufs 8 BivbRIAMG IR thaimbhida 3y BaciinedidddEPES (pH7.4),

50 pg/ml of genta in). 250, pl of assay. huffer.and 5,pl o t ed to each well
and the plate 'E%@[ﬁ%?é%%ﬁtg u?trh"’leﬁia %évﬁ%euﬁg%r?ﬁ?tﬁg’eﬁééﬁééﬁgrﬁg%%%%%%gﬁ%gggare used as the
negative conthpphiadéatdam stancigepeteieiicsamnppued ARRSTEIOS-pCi) to each well. After 2
hours' incubation at 30 37C, 5% CO2, the cells are washed again with 250 pl of PBS (20C) and then
lysed by the addition of [of 0.1 N NaOH (5 min. i 0 f Mi cint20 (Packard) are
added td%each Wi a d%%ﬁggt?oﬁqsor arﬁ‘t.%%%"%%%’%‘%?gr)‘%é ranldr?%%toslgégﬁter this incubation the
radioactivity of the 14C-AMGRibsBtbed B'measured in a Topcount (Packard) using a 14C scintillation
program. R3

v
Hal RS
8d halogen ‘1metal exchange
20
organometallic compound V
Raao w ""O,Rac RBaO -
OREb
25 Vi _ ]

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 1V the coresponding

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
halogen-meta! 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 comresponding lithiated aromatic group. The



46 To determine the 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 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. toln view
of their ability to inhibit the SGLT activity, the compsainds of general formula | 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 inhibitigRaeidiies Sfabieamtly tympaticuiasly e HGlkhelzaativiy. fehajefaretaompounds according
to the 15inventign are particularly, sujtable for i e ' , particularly
metabolic dis%’rzgréarg?%r& ?(E)' nadiﬁ%%)%u CRB!GE Fg/cébﬁpg[r@%%%%%%é%e%gg %%Iﬁ't[‘l% ,ﬁggﬁﬁjications of
diabetes (suchr %ié@f@iﬁmwwqwﬁﬁwba%ﬁ? BasERNS pERmEsteghly sarRsHRLL RGNS en
macroangiopathigish apetabetiedsijqsigarakptbsivseeacivent yBIrgly eaamigriygdesimsulinaemia,
glucose metaholi disprdet, 20nsulinresisianeansiaalic ualiame. sy iRidAemas AL diferent
gins, atherosclerosis and related diseases, obesity, high blood pressure, chronic heart failure,
oedema and BYypetayvieaaFhleriTRcteednperaatEs AiENED QmRBIRGD FRORIAISY Bb-cell
degenerationggichAy BedirBROMNRSISANIgCHosis sdipanceasie hetartetlsrdieridabktéoroes are also

suitable for Inyiaying of {5Rng DS, FaARaLPO AU Bl RAUERIsC ol ABalpayg! ncreasing the

number and size of pancreatic beta cells. The compounds according to the invention may also be used

as diuretics oPr@ANRYSEHE RUEL B G draYiBIBRPfoP BRATSLDE NFSHISS @ IRERNIIAL acute renal
failure. 3QIn pastionlasithercompelittdshateoutinticodinedane itidietals|sothgsheglitsistogically

acceptable sqs IGlegl AIESUIBRIE fof Hhe RRVamiR o ietiatiRldiRbelsmaRdggrly pe 1

and type 2 diabeteS mellitus, and/or diabetic complications. 47 The dosage relﬂuwed to achieve the
corresponding'aeRratadereentisitiseiarigntiptormula Viis preferably carried out at
temperatures between 0 and -100°C, particularty preferably at -30 to -80°C, in an

inert solvent or mixtures thereof, to obtain the compound of formula l. 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.qg. 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. Schlosser, Organometallics in
Synthesis, John Wiley & Sons, Chichester/New York/Brisbane/Toronto/Singapore,
1994). Preferred definitions of the groups R®, RB_", R¥ and R* are benzyl,

25  substituted benzyl, trialkylsilyl, particularly preferably trimethylsilyl, triisopropylsilyl, 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 Cq.¢-alkyl, particularly preferably hydrogen, methyi or ethyl. The group R’
is inserted after the addition of the organometallic compound V or a derivative thereof
to the gluconolactone V1. 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



usually depends on the compound which is to be administered, the patient, the nature and gravity of
the illness or condition and the method and frequency of administration and is for the patient's doctor
to decide. Expediently, the dosage may 5 be from 1 to 100 mg, preferably I1to 30 mg, by intravenous
route, and 1 to 1000 mg, preferably 1 to 100 mg, by oral route, in each case administered 1 to 4 times
a day. For this purpose, the compounds of formula*P prepared according to the invention may be
formulated, optionally together with other active substances, together with one or more inert
conventional carriers and/or diluents, e.g. with corn starch, lactose, toglucose, microcrystalline
cellulose, magpeskihasteare)ipeyditglisnesiphesicasié sulphyarasie achyoPaeidater/ethanol,
water/glycergl,water/sorbitol, water/polyethylene glycol, propylene glycol, cetylstearyl alcohol,
carboxymethylcellulose or fatty substances such as hard fat or suitable mixtures thereof, to produce
conventional galenic preparations such as plain or coated tablets, 15 capsules, powders, suspensions
or suppositoiiés. sPhihesadainssomaiisraampay ol ioands \nTasy S8 6BEERY #9iE8Njunction with
other active subsiaaceshdartisialiforghaderimen ans waprevantiaykabinefdisetses and conditions
mentioned above. Other active substances whic it inations include for
example tho§8%‘r?i'3§£ 'ﬁ%t%h‘f%’[%%%t e %%éﬁﬁé G%SP %? §rﬁg Sggllfalf t%ﬁﬁﬁ%nﬁ%g?fgéﬁﬁg to the
invention witReestiets, Beaations thiephanismenans Stieher AuFoHiRmicANIHEHE 8888ge of an SGLT
antagonist aggqsengetaNe YaveBHepaiRieduskehaboar apEatisradsntsuwd diedatiseseitble for such a
YclaBs s ALiBIHG TGS T BLAIRUIIRIL eas (©.0

combination ﬁ,‘:'“dﬁ higsrises ?éﬁ]éﬂ%’s

glibenclamid ,?oﬁgu‘amlde, glimepiride), nateglinide, repaglinide, thiazolidinediones (e.g. rosiglitazone,
pioglitazéne)PPPayRigisRRiGgonists (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 Mﬁ-ﬁg})sﬁlﬁﬁaz-aﬂ ng&m,sts, insulin and insulin analogues, GLP-1 30and GLP-1

analogues (epé?%i‘endin STam he list also includes inhibitors of protein tyrosinephosphatase 1,

or amyli
substances that&ffeg*deregulatedzglucose production in the livergsugit as egg. inhibitors of :
glucose-6-phos e, or fructos/ &Q—bisghog%&tggg, glycogen ﬁ: e, gluacago_n receptor
antagonists andjjnhibjtors &f.pho phog of{pytuuale_ca.d:oxykinas I Atese kinase or 48
pyruvate dehyslrokfasgTipid Igwerng\agents siuthaas for exa = uctase inhibitors (e.qg.
simvastatin, atorvastatig), fibrates (e.g. FBezafitwrate,‘%-i(‘éﬂofibrate), nicotini¢tacid ancﬁ?he derivatives
thereof, PPAR-alpha agonists, PPARdelta agonists, ACAT inhibitors (e.g. avasimibe) or cholesterol
absorption inhibitors 5 such as, for example, ezetimibe, bile acid-binding %%‘i?c%% H]ch as, for
example, cholestyramine, inhibitors of ileac bile acid transport, HDL-raisi gegbquob}gzg such as CETP
inhibitors or ABC1 regulators or active substances for treating obesity, su Qn@ﬁg&wamine or
tetrahydrolipostatin, dexfenfluramine, axokine, antagonists of the cannaboidl receptor, MCH-1
receptor antagonists, MC4 receptor agonists, NPY5 10 or NPY2 antagonists or 1L3-agonists such as
SB-418790 or AD-9677 and agonists of the S5HT2c receptor. Ri 2 *
Hal

-

2R3

S \\Rs

R
-
I

Synthesis strategy 1 (Diagram 2) shows the preparation of the haloaromatic
15 compound of formuta il starting from a benzoyichloride and a second aromatic group
" which is converted by Friedel-Crafts acylation into the diphenylketone derivative. This
ciassic reaction has a wide substrate breadth and is carrfied out in the presence of a
c:atalyst which is used in catalytic or stoichiometric amounts, such as e.g. AIC!;,
FeCls, iodine, iron, ZnCl,, sulphuric acid or trifiusromethanesulphonic acid. Instead of -
20 the carboxylic acid chloride it is also possible 1o use the carboxylic acid, an anhydride

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



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, fl-blockers,
Ca-antagonists, centrally acting antihypertensives, antagonists of the alpha-2-adrenergic receptor,
inhibitors of neutral endopeptidase, thrombocyte aggregation inhibitors and others or combinations
thereof are suitable. Examples of angiotensin Il rec&tor antagonists are candesartan cilexetil,
potassium losartan, eprosartan mesylate, valsartan, telmisartan, irbesartan, EXP-3174, L- 20 158809,
EXP-3312, olmesartan, medoxomil, tasosartan, KT-3-671, GA-0113, RU-64276, EMD-90423,
BR-9701, etccanigiotehsicHiorgadpddydraeabonsisuteasreferdishiaseditanthantddatment or prevention
of high blood gragsHEsaRs sammicatians sbdiaheiesooftepraskinad witl astitetic such as

hydrochlorothiazide. 25 A combination with uric acid synthesis inhibitors or upcosuri iS suitable for
the treatment MR Fe ARG §E (B 2R BRI 'ﬁn\ﬁii'%ad'ﬁf receptar gﬁe‘?g%?ﬁé’t%?ﬁ%—channel
blockers, topitamsgcpndteiackimasierGlie Hibhengikgtdngrie cebgtashivdhaetiahsrodnetiiangbitors or aldose 30
reductasg inhjipitorsaY% hayseddricine i sriReaLSs REaveiipRQloamglications of diabetes. The

dosage for the_ com ina%@e%n ﬁartners m%nti ;{‘ﬁ% bg_\é isvlé%%;! I gtgf tqser!é)aﬁ/ggéd%%eanormally
recommendeﬁ"ﬁbef‘é”fﬁ e HORRSIN T cOmmendeq udee 49 Therefore, in- another aspect, this

invention relatedutinghegsst vich evfapexampice caiagisine sobascndoNaitysidibgieslly acceptable
salt of such aygEMPOERemMbEISshyithnat least aehiieactyesweaRNpasdesydned above as a 5

combination partner, for preparin harmaceuti omposition which i ita or the treatment or
prevention oft igé‘%”é%%cgdc%%tlagn% WhIC p@%%%ﬁ%ﬁéﬁ&%@% ti [ |?1'?] t%gp ga%ﬁnﬁ?&e"pt)hendent glucose

cotransptirteresS@HIGIMhagerhrdhrefct db Ktridiabaltidise Bse3 G tadamr o Aeséethe diseases or
conditions listgghahomsatraest PRstisidatepdinheiasseirshaliriis eenetieationsidif tFee use of the
compound acgording to.the invention, or a physiologically. tab t f, in combination with
another activ 1gﬁ%n érr‘]%téar%%{/n ng%eﬁ%rgg%s?mug t h‘é%hgy¥6%?z‘a%[ S %‘%%r%é t%%fp b%t particularly within a
short space diafafydridasyadirassion NaREr ahalivainesnsydife s astididuiRisces are given to

the 15 patienpregsibetrwibavié they siieh usdor akatagg BRAGEE Sridipanvaniactphamstances are given
to the pafient ylihia aRshRAlesad Al ealidde JIanes, Mbnatlauiarirderedhan,pr equal lo 6

hours. Cosnseq%r(a-;-ﬂﬁy, In ghother aspect, this invention relates to a pharmaceutical 20 composition
which comprieegied 3HIRANHEHE EHRMRS Fotta RARSIARFN YA EHYRI SYRLAS acceptable salt of such a
compound anfkBldeastaarspfdberrcivesitpitin aetopsciined abdda@s50o0 ndtiabiyartners,

optionally tOggttQBrtc\)N Jlt&)o@eﬁ?srdmg%é%{ﬂ ﬁ?&%&rﬁﬂ%@&@%@é of a transition metal
catalyst sucﬁ as e.g. Pd on charcoal are another possible 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-butyldimethylsily)hydrazine, into the hydrazone which breaks down under
strongly basic reaction conditions and heating to form the diphenyimethane 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 reaction steps. Suitable bases
include e.g. KOH, NaOH or KOtBu in solvents such as e.g. ethyleneglycol, toluene,
DMSO, 2-(2-butoxyethoxy)ethanot or t-butanol; solvent-free reactions are also

. possible. The reactions may be carried out at femperatures between 20 to 250°C,
preferably between 80 to 200°C. An altemative 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.



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 sébstance 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-called kit-of-parts. 50 In the foregoing and following text, H
atoms of hydroxyl groups are not explicitly shown in every case in structural formulae. The Examples
that follow argimqggg%w,légg%@gypjesent invention without restricting it: 5 Preparation of the
starting compounds: Example | (5-bromo-2-chloro-Phenvl)-(4-methoxv-ohenyl)-methanone 10 38.3
ml oxalyi chloride and 0.8 ml of dimethylformransitienaretaidded to a mjixture of 190 g of
5-bromo-2-chlorofenzoic acid in 50|O ml dieRldigethane. The rea
then filtered and ed from all gplatile%%tﬁyﬁfuents i the rot

tion mbetlire 75 stirred for 14 h,
‘evaporator. The residue is
dissolved in 150 jml di hlorbme%e\\the 15 sglution is cooled to J{CNdnd 46.59 of anisole are added.

trichloride are addeosf)%ﬁé‘nwise so thadt the Temperature does not exceed 5C.

three timek with dichloromethane. The

combined organic phases are washed with aqueous 20 hydrochlprig agihdavice with 1 M sodium

hydroxide solution and with saturdt f'm chlorjde solution. Then|the dvigéatic phase is dried, the
solvent is removed and thg r e&ﬁg ised in ethanol. Yield:|86.3E¢6899%f theory) Mass
'spectrum (ES14): m/2.= 386{B827/329 (Br+a) [M+H] 25 The f ng’ g ¢ompoungds age obtained
analogously to Example igdo-phenyl)-(4-et o@-phenyl&met anghe 51
Hal ) =
Hal # ’
o]

BF3Et,0

Step 3

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

synthesising the halogen-aromatic groups of formula II' illustrated by the exampie of
a trimethylsitylacetylene-substituted diphenylmethane. Starting from an aromatic
group which carries two groups selected from among iodine, bromine, chiorine or
suiphonate such as e.g. tﬁﬂuoromethylsulphonate, an alkyne group is attached via a

10 H 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 palladium or nickel or salts or complexes thereof. The
reactions may be carried out with the alkyne itself or metal acetylidene therefrom. if
the alkyne itself is used, coupling may be carried out in the presence of a base such

15  ase.g. NEt; and a co-catalyst such as e.g. a copper salt such as Cul {Soncgashira



0 Mass spectrum (ESI+): m/z = 431/433 (Br) [M-1-1-1]+ Example Il CI
4-bromo-1-chloro-2-(4-methoxv-benzyl)-benzene 10 A solution of 86.2 g _
(5-bromo-2-chloro-phenyl)-(4-methoxy-phenyl)-methanone 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 rigg exceed 20C. The solution is stirred for 14 h at
ambient 15 temperature, before another 9 ml triethylsilane 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 2&gpMigHsiuBrbycioxddedmotGimisditovaterisyiisiadayiehe e adovetis stiged for 2 h. Then

the organic phase,fs seRaiRd Allind e.AguaRIELOASRdRGIBGIRL ABIIR iR times with

. n

dusopropyletﬁer_. I'he - nbined organic phases are washed twice with 2 M potassium hydroxide
solution and ¥HiREHHREdEREEEIEH EnloniesSubisdaiRh siehhatebar S50%im sulphate. After
the solvent hgsdpsiag Rbaitieriev/iteyreSiHUY erbbined 992 thahdhgsep aiiated loff adaldhd dried at 60C.

Yield: 5050 9 49,11%36%*@39 réﬁd literature cited therein). The other two steps for preparing the
diphenylmethane derivatives comprise transfunctionalising the alkyne-substituted
aromatic group to obtain a metallised (Mg, Li) aromatic group which may be
prepared, for exampie, 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 benzaldehyde derivative. This forms the
diphenyimethanol shown in the diagram. Altemnatively it is also possible fo use a
benzoic acid derivative such as e.g. a benzoic acid ester, anhydride, chloride or the
acid itself or the benzonitrile. Instead of the alcohol the corresponding ketone is
formed, which may also be obtained by Friedel-Crafts acylation as described above.

15 Further reaction of both the alcohol and the ketone to form the diphenylmethane
derivative has already been described above {step 3). The trimethylsilylethynylated
aromatic halogen compound may however also be converted directly after
transmetaliation into the desired product (step 4). For this, the lithium or magnesium
aromatic group obtained after a halogen-metal exchange is reacted with a

20 benzylelectrophil such as e.g. a benzyl 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. Leff. 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 comresponding 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. pailadium, 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 ilustrated by
way of example here for R® denoting ethynyi or trimethylsilylethynyl, may also be
carried out analogously with other R®-substituted aromatic groups.



52 Mass spectrum (ES1+): m/z = 310/312/314 (Br+Cl) [M+H] The following compounds are obtained
analogously to Example Il: (1) 4-bromo-1-iodo-2-(4-ethoxy-benzyl)-benzene Br Mass spectrum
(ESI+): m/z =434/436 [M+NH4]  (2) 4-bromo-1-chloro-2-(4-iodo-benzyl)-benzene 10Br Example IlI
Cl 15 4-(5-brOMO0-2-0h10r0-benzZzVO-Phenol A solution of 14.8g
4-bromo-1-chloro-2-(4-methoxy-benzyl)-benzene #2150 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 poRisgiam ¢a$otherissiiatéar & added dropwise. At ambient temperature the mixture is
adjusted with aqueous 1 M hydrochloric acid to a pH of 1, the organic phase}is separated off and the
aqueous phase is.gxtracted another three g@nes gysmagthyl acetagg. The com$iiged organic phases are
dried over sodium\gu\lprhgte, and thqs‘25 solVehifdigemoved comd{ ely,2#7eld}13.9 g (98% of theory)
53 Z i > ”
| + 2O |
Hat \\RS 7 M \\RS

R1 2
Suzuki- or Stille- \’*[
Hal = Cl, Br, I, OTf coupling Ha(L)\/ Hal

M = e.g. B(OR),, SnBus

it

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

which is also illustrated using the example of an aromatic frimethylisilylethyny! group
s 1I', but should not be limited thereto. The synthesis starts with an aromatic group
which carries both a Hal group, which denotes a halogen atom chlorine, bromine or
iodine, or a pseudohalogen group, such as e.g. triflucromethanesulphonate, and
also a metallic centre M, such as e.g. a B(OH),, SI{OAlk); or SnBu; 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
atorn Hal is exchanged for an alkyne substituent in.a fransition 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
benzy! halide in another transition metal-catalysed coupling, to obtain the desired

15  product (see e.g. Tetrahedron Lett. 2003, 44, 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 restricted to that shown here
but may also involve reverseing the sequence of the two reaction steps. In this case,



Mass spectrum (ES11: m/z = 295/2971299 (Br+CO RA-Hr Example IV CI Br 5
14-(5-bromo-2-chloro-benzvfl-phenowl-tert-butyl-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 stiffed for 16 h at ambient temperature and then
diluted with 100 ml 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 sulphizenaéiie deateoliémiashinbedtpdiimpsatabioneeicandBeRr irdia@aardtigh silica gel

(cyclohexangiaiisdansiateghats Halb iglend&iga (82 Mkghtheory) Mass spectrum (EI): mu z =
410/412/414 (Br+Cl) [Mr Example V Br 201-bromo-4-triisopropvlsilvlethyrivl-benzene Under argon

11.6 ml triisopropylacetylen and 14.4 ml triethylamine followed by 0.2 % copper iodide and 0.73 g
bis-(triphenylpleedgHmeiepaitaeiitpodndfstigensal fedutetb. GRS Alrdesesiigdn 5e15.0 g

1-bromog4-iqHpshenz N Rps BRIt geyetatesratusinofuran. The solution is stirred for 16 h at ambient
temperature and then 54

|

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, teri-butoxycarbonyl,
benzyloxycarbonyl, trialkylsilyl, benzyl or substituted benzy! 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 finked 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, triisopropy! or diphenylisilane, sodium borohydride, sodium
cyancborohydride, 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 Bransted acid, such as e.g. hydrochloric acid,
toluenesulphonic acid, trifluoroacetic acid or acetic acid, or Lewis acid, such as e.g.
boron trifluoride etherate, trimethyisilvitriflate, titaniium tetrachloride, tin tetrachloride,



filtered through Celite and evaporated down. The residue is chromatographed through silica gel
(cyclohexane). Yield: 17.4 g (100% of theory ) Mass spectrum (ESE): m/z = 336/338 (Br) [M] 5 The
following compounds are obtained analogously to Example V: (1)
- 4-bromo-1-(triisopropylsilylethynyl)-2-(4-ethoxy-benzyl)-benzene
4-bromo-1-iodo-2-(4-ethoxy-benzyl)-benzene is usged as the starting material for the 10 coupling
reaction described hereinbefore. Mass spectrum (ESIF): m/z = 471/473 (Br) [M+1-1]+
(2)14-(5-bromo-2-chloro-benzyl)-phenvlethynyll-triisopropyl-silane 15
4-bromo-1-chlgiuiritiagie-benay ihes zpassisdirpshasesiadticggagteiiahdthe Bbis tempound may
also be obtained according to Example X. 55 Ex m Ig \@ : :
. vert, ie methylene chioride,
(5-brom0-2-ffﬁg?gs)ﬂhrgﬁ\’/%gu?ﬂ?ﬁgol%rno%ﬁé\f\?ﬁ-gthﬁln{’/ B %mhef?-{rﬂet anoei
chioroform, acetonitrile, {oluene, 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 trifluoride etherate, which is conveniently used in acetonitrile or
dichloromethane at temperatures of -60°C and 60°C. Moreover, hydrogen may be
used in the presence of a transition metal catalyst, such as e.g. palladium on
charcoal or Raney nickel, in solvents such as tetrahydrofuran, ethyl acefate,

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 formula 1l

R R2? R4

5

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, aryimet'hyl, acetal, ketal or silyl group, and which may be obtained for example
20 by reduction from the compound of formuta Il as hereinbefore described, the

protective groups are cleaved.

- Any acyl protecting group used is cleaved for example hydrolytically in an agueous
solvent, e.g. in water, isopropanot/water, acetic acid/water, tetrahydrofuran/water or
25 dioxanefwater, 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. in the
presence of iodotrimethylsilane, at temperatures between 0 and 120°C, preferably at



533.8 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-trilsopropylsilylethynyl-benzene in 120 ml dry tetrahydrofuran chilled to -78C. The
solution is stirred for 1 h at -70C. Then 10.8 g 5-bromo-2-fluoro-benzaldehyde dissolved in 30 ml of
tetrahydrofuran are added 10 dropwise over 15 m, The resulting solution is left in the cooling bath to
warm up overnight to 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 (cgyclohexane/ethyl etglfe 1:1&. J%SH;((ield: 143 ¢g
(60% of thedRAERSTEn BEINREN RS T, S AGTINETEFIAREP & PIEIE ToM TRy ¥oRYbounds are
obtained anategioigshittoah xai slevas2@tpchloric acid, optionally in the presence of a solvent

(3-bromo-phenyl)s{4s[riisarronyisiyb-atue vt isebe By knaetbemaob @Massspaaum (ESI): m/z =
487/489 (Br) im+Hcoo

; 56 (2) . :
(5-bromo-2-ﬁ%¥H8k9Yﬁyﬁi%ﬂ‘ﬁﬁ)§f’A%ffﬂi%fﬁ?%’%éﬂ)}ﬁ?—@fﬁ?ﬁ{‘ﬁﬁSﬁgﬁﬁﬁq%éfﬁgnﬁ 0 Mass spectrum
(ESI+): m/z etddydbuiBn)divirethahoExtimmieraures between 0 and 50°C.
j4-(5-bromo-2-fluoro-benzyl)-phenviethvnvll-triisoprowl-silane

Any éceta! or ketal protecting group used is cleaved for example hydrolytically in an
aqueous solvent, e.g. in water, isopropanol/water, acetic acid/water,
tetrahydrofuran/water or dioxane/water, in the presence of an acid such as

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

A trimethyisityl 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 agueous or alcoholic solvents, acids such as e.g. hydrochloric acid, trifluoroacetic

acid or acetic acid are also suitable. For cleaving 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 fiuoride.

A benzyl, methoxybenzyl or benzyioxycarbonyl group is advantageously cleaved

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

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

temperatures 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 5 bar. A

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

the presence of anisole. '
30

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

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

iodotrimethylisilane optionally using a solvent such as methylene chloride, dioxane,

methano! or diethylether.



10 A solution of 5.6 g (5-bromo-2-fluoro-phenyl)-(4-Rtriisopropylsilyl)-ethynyli-phenyl)- methanol and
4.1 ml triethylsilane in 50 ml dichloromethane is cooled in the ice bath. Then 4.7 ml 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 removed3and the residue is purified using silica gel
(cyclohexane). Yield: 2.6 g (48% of theory) Mass spectrum (El): m/z = 445/447 (Br) [mr 20 The
following compounds are obtained analogously to Example VII: (1)
[4-(3-bromo-benzyl)-phenylethynyll-triisopropyl-silane 57 Br Mass spectrum (ESI+): m/z = 4271429

(Br) [M+1-1]+ -(5; -2- - 1)-nher -tri] oPyl-silane 5 In a departure
from the proééﬁéj&%ﬁ%’gﬁgﬁa 2?%)% tf %e%éc):ati n'%s%{%%#?g %%iér'gg%i ﬁ%’g }ljcaestéﬁ n|?4E;tead of at
ambient temS¥P&RfYe ARMCHEEHBIGPIdBIoMBIedes may be protected during the reaction by

conventional protecting groups which are cleaved again after the reaction.

For example, a protecting group for an ethynyl group may be the trimethyisilyt or
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 trimethyisilyl, acetyl,
trityl, benzyl or tetrahydropyranyl group.

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

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

20 'cis/trans mixtures may be resolved into their ¢is and frans isomers, and compounds
with at ieast one optically active carbon atom may be separated into their

enantiomers.

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

as mentioned above,



Mass spectrum (ESI+): m/z = 457/459 (Br) [M+H]t toExample VIII CI Br
4-bromo-2-brommethyl-1-chloro-benzene 4.09 N-bromosuccinimide are slowly added to a solution of
5.09 of 4-bromo-1- 15 chloro-2-hydroxymethyl-benzene and 5.9 g triphenylphosphine in 50 ml of
tetrahydrofuran chilled to 5C. After 1 h stirring at ambient temperature the precipitate is filtered off and
the solvent is eliminated in vacuo. The residue is ptfified through silica gel (cyclohexane/ethyl acetate
50:1). Yield: 4.9 g (76% of theory) 20 Mass spectrum (El): m/z = 282/284/286 (Br+Cl) [M] 58 Example
IX (4-iodo-phenvlethynvl)-triisopropvl-silane S Under argon 18.0 g sodium iodide (dry), 0.6 g copper
iodide and 0.8hg RnRitigimRrtgieRcRierakhreparmigth iy selamn sgoe@tioros itk M iAes.01g

(4-bromo-phegyietsiil-tiliserprary ity Abesabiion iy reftexeshyitrstirngidanz4 h and then
cooled to ambient terg eratur(?? /P ammq{'éia solution é%OOCmQl is added and the mixt%e is 10

0,
extracted witfA% it\ﬁey ACetE K f‘é]? c?r@?ﬁgs%ve?rsoeéi\ﬁargvsulﬁlﬁa e ?heég‘sgﬁ%rr?t%arrg}ﬁ%%e and the residue

is purified usihg gpgaa'gé]o(@?@m;@gﬁ’@ylaﬁy acids and the activated derivatives or 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 dibenzoyitartaric acid, di-o-tolyltartaric acid, malic acid, mandelic acid,
10 camphorsulphonic acid, glutamic acid, aspartic acid or quinic acid. An optically active
alcohol may be for example (+) or {-}-mentho! and an optically active acyl group in
amides, for example, may be a (+)-or (-}-menthyloxycarbony!.

15  Furthermore, the compounds of formula | may be converted into the salts thereof,
particularty for pharmaceutical use into the physiologically acceptabie salts with
inorganic or organic acids. Acids which may be used for this purpose inciude for
example hydrochloric 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 mixtures, for example 1:1

or 1:2 mixtures with aming acids, particularly with alpha-amino acids such as proline

or phenylalanine, which may have particularly favourabie properfies such as a high
25  crystaliinity.

The compounds according fo the invention are advantageously also obtainable
. using the methods described in the examples that follow, which may also be
combined for this purpose with methods known to the skilled 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 2004/063208.

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

and the physiologically acceptable salts thereof have vaiuable pharmacological



Yield: 21.0 g (92% of theory) Mass spectrum (El): m/z = 384 [M] 15 Example X CI
[445-bromo-2-chloro-benzvft-rthenvlethvnyl1-triisopropvl-silane 20 Under argon 0.66 ml of a2 M
solution of isopropylmagnesium chloride in tetrahydrofuran are added dropwise to a solution of 0.50 g
(4-iodo-phenylethynyl)- triisopropyl-silane in 2.2 ml dry tetrahydrofuran chilled to -25C. The solution is
stirred for 30 min at -25C and then combined with €626 ml of a 1 M solution of CuCN*2 LiCl in
tetrahydrofuran (prepared by dissolving CuCN and Lid in the ratio 1:2). Shortly 59 afterwards, 0.35 g
4-bromo-2-bromomethyl-1-chlorbenzene are added and the reaction mixture is brought up to -5C in
the cooling beipefiter partistiningatinbGilhre stdotiontiseated-tepenbientteroperature and stirred

overnight. The?ra%gngﬁgp%giﬁﬁgﬂg%g@@%ym chloride solution and 25% ammonia solution (9:1) is

added and 5he 18 INng 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, andbeisRiyrat peoisimiaead {Hdwere situmispsnfacbthinegtigsikccag élioyslohexane). Yield:
0.28 g (59% of theory) 10 Mass spectrum (El): m/z = 461/463/465 (Br+Cl) [M+Hr Example XI 152

3,4,6-tetrakis-04trimethvlisilyl)-D-olucopyranone A solution of 20 g D-glucono-1,5-lactone and 98.5 ml
N-methylmofb’l‘ﬂﬁh@WrP@@@ g\jbstances to inhibit the SGLT-2 activity may bé demonstrated in a

test set-up in which a CHO-K1 cell line (ATCC No. CCL 61} or altematively an
HEK283 cell line (ATCC No. CRL-1573), which is stably fransfected with an
expression 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-glucopyraneside ("C-AMG,
Amersham) info the interior of the cell in sodium-dependent manner.

15  The SGLT-2 assay is carried out as follows: ‘
CHO-hSGLT?2 cells are cultivated in Ham’s F12 Medium (BioWhittaker) with 10%
foetal calf serum and 250 pg/ml zeocin (Invitrogen), and HEK293-hSGLT2 cells are
cultivated in DMEM medium with 10% foetal calf serum and 250 pg/mi zeocin
(Invitrogen). The cells are detached from the culture flasks by washing twice with

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

25 NaCl, 5.4 mM KC}, 2.8 mM CaClz, 1.2 mM MgSOy4 and 10 mM HEPES {pH7.4), 50
pg/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 pl of C-AMG (0.05 uCi) to each well, After 2 hours' incubation at

30 37°C, 5% COs, the cells are washed again with 250 pl of PBS (20°C) and then lysed

by the addition of 25 ul of 0.1 N NaOH (5 min. at 37°C). 200 ¢ of MicroScint20
(Packard) are added to each well and incubation is continuéd for a 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.



of tetrahydrofuran is cooled to -5C. Then 85 ml trimethylsilylchloride are added dropwise so that the
temperature does not exceed 5C. The solution is then stirred 20 for 1 h at ambient temperature, 5 h at
35C and again for 14 h at ambient temperature. After the addition of 300 ml of toluene the solution is
cooled in the ice bath, and 500 ml of water are added so that the temperature does not exceed 10C.
The organic phase is then separated off and wash#gl 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 (ESI4): m/z = 467 [MI-H] 60 Example XII 0

L-fluoro-4- <1f?96%@7[8ﬁ@%94&%8 RERROS @hlfééb%'&%&rﬁa%ﬁ%@ﬂi"&ﬁ%w RERAL gggene S A

solution of 4.4 romo-2-fluoro-benzyl)-Phe %‘gth triisoPrOPyl-511ane in 30 ml dry diethyl

ether is cool&@ %Wéﬁbtﬁﬁd’%@rh%‘-g% Qaf'k7 SR ISH SR EHORARARIm in pentane are
slowly addedh8GiIRzisERR the:xgootaddinl O Kind the2Biecsdiution is stirred for 45 min at -80C. Then
a solution of 5.199 of 2,3,4,6- 10tetrakis-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 B SPERTYRES 81 SSRIBHIBFIUR AASHUBHRS IR YRRYARIRY 4% MR8 ISethanol is added,
the cooling bathei & Cit oxiad saireiotih g eutid piarstineety felol620@aninbiestprefapdhateowr he solution is
then neutraliggdlwith ethyldiisopropylamine and 15 evaporated down to dryness. The residue is
purified through silica gel (dichloromethane/methanol 50:1->4:1). Yield: 2.8 g (50% of theory)

10 In view of their ability to inhibit the SGLT activity, the compounds of general formula |
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 affecied by the inhibition of the SGLT
activity, particularly the SGLT-2 activity. Therefore, compounds according to the

15  invention are particularly suitable 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,
atheroscierosis and related diseases, obesity, high blood pressure, chronic heart
faiiure, cedema and hypemricaemia. 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
panéréatic beta celis. The compounds according to the invention may aiso be used
as diuretics or antihypertensives and are suitable for the prevention and treatiment 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.



Mass spectrum (ESI+): m/z = 576 [M-FM-lar 20 The following compounds are obtained analogously to
Example XII: (1)
1-methoxy-4-(1-methoxy-D-glucopyranos-1-y1)-2-(4-triisopropylsilylethyrylbenzylybenzene
Advantageously the reaction mixture is mixed with only a small excess of 25 methanesulphonic acid.
61 0 Mass spectrum (ESI+): m/z = 588 [M-I-NIEL#7 (2)
1-chloro-4-(1-methoxy-D-glucopyranos-1-y1)-2-(4-triisopropylsilylethynyl-benzyl1)- 5 benzene 0 Mass
spectrum (ESr): rniz = 592/594 (CI) [M+NI-la] 1.0Example XIII 62
1-fluoro-4-(2. 3% Gsicse Ceavetyiitd &cbiayk tepgranese i ivtyrisdorapydst viethyreribemzyl)-benzene
A solution of Q38 -HLitRad 4A TRELBRBEIAUGER W 808 daihidedtisd, the patient, the

nature and gravity of the iliness or condition and the method and frequency of

administration and is for the patient's doctor to decide. Expediently, the dosage may

5 be from 1 to 100 mg, preferably 1 fo 30 mg, by intravenous route, and 1 to 1000 mg,

preferably 1 to 100 mg, by oral route, in each case administered 1 1o 4 times a day.

For this purpose, the compounds of formula | prepared according o the invention

may be formulated, optionally together with other active substances, together with

one or more inert conventional carriers and/or diluents, e.g. with com starch, lactose,

10  glucose, microcrystalline cellulose, magnesium stearate, polyvinyipyrrolidone, citric

acid, tartaric acid, water, water/ethanol, water/glycerol, water/scrbitol,

water/polyethylene glycol, propylene glycol, cetylstearyl alcohol,

carboxymethylcelluiose or fatty substances such as hard fat or suitabie mixtures

thereof, to produce conventional galenic preparations such as plain or coated tablets,

15 capsules, powders, suspensions or suppositories.

The compounds according to the invention may also 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 allow the dosage of an SGLT
antagonist according to the invention 1o be reduced. Therapeutic agents which are
suitable for such a combination include, for example, antidiabetic agents such as

25 metformin, suiphonylureas (e.g. glibenclamide, tolbutamide, glimepiride), nateglinide,
repaglinide, thiazolidinediones (e.g. rosiglitazone, piogiitazone), PPAR-gamma-
agonists (e.g. G| 262570) and antagonists, PPAR-gamma/alpha modutators (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

30 and 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-8-phosphatase, or fructose-
1,6-bisphosphatase, glycogen phosphorylase, glucagon receptor antagonists and

inhibitors of phaosphoenol pyruvate carboxykinase, glycogen synthase kinase or



5 triisopropylsilylethynyl-benzy1)-benzene and 0.5 ml triethylsilane in 6 ml dichloromethane and 10 ml
acetonitrile is cooled to -10C. 0.27 ml boron trifluoride 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 added to the solution and then the mixture is extracted with ethyl acetate. The organic
phase is 10 dried over sodium sulphate, the solverfifis removed and the residue is taken up in 6 ml
dichloromethane. Then 1.2 ml of pyridine, 1.3 ml of acetic anhydride and 8 mg of
4-dimethylaminopyridine are added. The solution is stirred for 1 h at ambient temperature and then
combined witlymestr dEhedmisthase.iipikieasidnbwapniichich@anéthexamplrelivgakiphase is washed with

1o i s B, o sgharsaben S e
residue is chromatographed through silica cyclohexan cetate 4:1->1: eld: 0.23 g (23%
of theory) Mdg8 Bé%ﬁblﬂ'ﬁ@ﬁicz%ﬁﬁ! Fﬂﬁ%eﬁréafvfaﬁjﬁ?%%%r%a&hr%ﬁ ORSs: %’% fained
analogously teiExagnpletsk NCAT)inhibiéarsoleyg4a@gmigeien sholerteml abanglicsophibiings-1-y1)-2-(4-
trilsopropyisilylethyawbbexavbrbenzandOnis aadRirPeBEHR-ds S:HE, ordalbrI-141 63 (2)

1-chloro-4-(2,3,4,6-tetra-0-acety1-8-D-glucoP 1-y1)-2-(4-
soproy ISR DR P IER RO B SRRt PRl O As08 SOmBP NSty (i) vsFia),

Example XIVas 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 33-agonists such as SB-418780 or AD-9677 and agonists of
the 5HT2c 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, -blockers, Ca-antagonists, centrally acting antinypertensives,
antagonists of the alpha-2-adrenergic receptor, inhibitors of neutral endopeptidase,
thrombocyte aggregation inhibitors and others or combinations thereof are suitable.
Examples of angiotensin |l receptor antagonists are candesartan cilexetil, potassium
losartan, eprosartan mesylate, valsartan, telmisartan, irbesartan, EXP-3174, L-

20 158809, EXP-3312, oimesartan, medoxomil, tasosartan, KT-3-671, GA-0113, RU-
64276, EMD-80423, BR-9701, 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 0 101-(2.3,4,6-Tetra-0-acetvl-1-methoxv-D-olucopyranos-1-v1)-3-(4-
triisopropvlsilvlethvnyl-benzvl)-benzene A solution of 2.6 g
[4-(3-bromo-benzyl)-phenylethynylFtriisoPropyl-silane in 20 ml dry diethyl ether is cooled to -80C
under argon. 7.9 ml of a 1.7 M solution of tert- 15butyllithium in pentane are slowly added dropwise to
the cooled solution, and then the solution is stirred#br 30 min at -80C. A solution of 3.2 g
2,3,4,6-tetrakis-0- (trimethylsilyl)-D-glucopyranone in 30 ml diethyl ether chilled to -80C is then added
64 dropwise to this solution through a transfer needle. The 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 dlethyl

ether chilled 1@ ;80 dsiRdAs@& Q@g&%ﬁfﬁ%@mem@rwétﬁammh d&fpaupalution of 2 ml

methanesulphonic acid in 20 ml met ano% is.a Fed th % oli ? ath is.removed and the solution
ral

is stirred for FECAANGHRHINERIRS R1 AR YRS A TERA R &R RiR MRV isopropylamine,
the solvent isserhioedavitbatptaisiigram the actbidsobistanken dgserbsd afloyet@tene. 8.5 ml

ethyldiisgpropylaipingats.ARdethransbiRg alyH%&@%@Mﬁb&%hﬂit&ﬂ@%é&%ﬁceuc
anhydride and O, %%%4 -dimeth IamlnoP rldlne are ad d Th Iutl nis Idrred for 2 h at ambient

temperature SAd BRI HifrR Wﬂﬁ A fREATE B3 ?o%e‘ﬁ c%ar%ona B¥n. It is extracted with
ethyl acetatenthtetmcgm@qﬁme@%ﬁ@ﬂédm&w@m@m@lﬁ@éhﬁdmaﬁIﬂ@ﬁ?ﬁébﬂﬁmoved. The

residue is Chﬁ%%mraﬁasgbm%@H@a&%ﬂ%&é’%@w@mwﬁ@mtﬁé& pld)myigld: 2.0 g (46%
of theory) 15 Mass, s m +NFIa] The following compound is obtained
|§ §§ (s E%be’uc comp

analogously ?8'@%{ Ons
1-(triisoppopylsilylethyny1)-4-(2,3,4,6-tetra-0-acetyl-1-methoxy-D-glucopyranos-1- 20

:.yI) -2-(4-ethoxybesr ¥ inBRBAMMING 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
particularly less than or equal to 6 hours.

Conseguently, 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-called kit-of-parts.



0 Mass spectrum (ESI+): m/z =770 [M+1\11-14+ 65 Example XV
1-(2,3,4,6-Tetra-0-acetv1-&-D-Olucopvranos-1-y1)-3-(4-triisopropylsilviethvnvl-benzvl)- benzene 5
1.2 ml triethylsilane and 0.36 ml boron trifluoride etherate 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 &Rd 25 pl water in 10 ml acetonitrile. The solution is
then stirred for 3 h in the ice bath and for 1 h at ambient temperature. loThen the solution is again
cooled in the ice bath, and another 1.2 ml triethylsilane and 0.36 ml boron tritluoride etherate are
added. The $olbedereseingeaddeipwireiexiotd Hames vesahapier HarfiatYemperature.
Aqueous sodimhirdEoaen sashoppieseiutinnindhamadsashieipsautenrantddiesulting solution
is extracted vxith( e{% acetate,t ?I'hgn I an'{ﬁ J%Q?éss I_igt%ri d over sodium sulphate and 15 the solvent is
removed. YiliF G e e(@f%%f’?ﬁeory% ass specfru Sl+): m/z = 696 [M+NFla] 20 The following
compound is obtained analogously to Example XV: (1)
1-(thisopyopyrdyiptien & td 3Gdisgtetiagbasadyl-11-D-glucopyranos-1-y1)-2-(4-
ethoxy-benzyl)-benzene 66

Example 1
ct 0O
AL
Br |

{5-bromo-2-chloro-phenyl)-(4-methoxy-phenyl}-methanone

10
38.3 mi 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 mi dichloromethane. The reaction
mixiure is stirred for 14 h, then filtered and separated 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 agueous phase is extracted 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 safturated
sodium chloride 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*): m/z = 325/327/329 (Br+Cl) [M+H]"
25
The foliowing compounds are obtained analogously to Example [

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



Example XVI 50 1-chloro-4-(13-D-olucoovranos-1-v1)-2-(4-hydroxybenzyl)-benzene A solution of 4.0
g [4-(5-bromo-2-chloro-benzyl)-phenoxyl-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 dropvvise through a transfer needle, which ¥ cooled with dry ice, to a solution of 4.78 g 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
added and the solution is stirred for 16 h ' ure< The solution is then neutralised with
solid sodium hydrogen carbonate, ethyl A
the ether. Aqueous sodium hydrogen.earkgona
extracted four times with ethyl acetate. The organic phases 20 are dried over sodium sulphate and
evaporated down. The residue is dissolved in 36 ml acetonitrile and 30 ml dichloromethane and the
solution is cqgled 10,1, Aftar).6d/shesadmitomef fhénnt 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 stirred for another 5 h at -5 to -10C and then quenched by the addition of aqueous sodium
hydrogen catBpifateosuickiohioThphenyhritipterpbdsyh-segthpamng off and the aqueous phase is
extracted four times with ethyl acetate. The combingd organic phase are dried over sodium sulphate,
the solvent is removed and the residue is |p it usifg a gel. The product then obtained is an
approx. 6:1 mixture of llia which can be con 8d intethe pure B-anomer by total acetylation of the
hydroxy groups with acetic anhydride &hd pyridineiin dichloromethane and 10recrystallising the
product iF ethanol. The product thus obtained is cdhverted into the title compound by reacting in
‘methanol with 4 M potassium hydroxide solution. Yield: 1.6 g (46% of theory) Mass spectrum (ES14):
m/z = 398/400 (CI) [M+H]

Example Il
Cl
O
Br I

4-bromo-1-chioro-2-{4&~methoxy-benzyl}-benzene

10
A solution of 86.2 g (5-bromo-2-chloro-phenyl}-(4-methoxy-phenyf)-methanone and
101.5 mi triethylsilane in 75 mi dichloromethane and 150 ml acetonitrile is cooled to
10°C. Then with stirting 50.8 ml of boron triflucride 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 mi triethylsilane and 4.4 mi boron trifiucride 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 aqueous 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 aqueous sodium chioride solution and then dried over sodium
sulphate. After the soivent has been eliminated the residue is stirred in ethanol,
separated off again and dried at 60°C.
Yield: 50.0 g (61% of theory)



15 Example XVII 0 1-ch lo ro-4-(11-D-q1 u co pvra no -yl)-244-(trifluorometh'ylsulphonyloxy) benzyl
-be benzene 20 10 mg 4-dimethylaminopyridine are added to a solution of 0.38 g
1-chloro-44B-Dglucopyranos-1-y1)-2-(4-hydroxybenzyl)-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 agzeous 25sodium 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 (dichloromethane/methanol 1:0->4:1). Yield: 0.33 g
(64% of theorgsMasscspaqiEem (kR +)310/22830/E32CM M NH4r 68 Example XVIII
2,3,4,6-Tetra-0-benzyl-D-olueopyranone 5 4 g freshly activated molecular sieve 4A and 3.3 g
N-methylmorpholine-N-oxide are added to a solution of 10.0 g

2,3,4,6-tetra-OtdRMBIIMRVBPRRIEDIAINDARA egeHRYY deriexaame he solution is stirred for 20 min

at ambient temperature, before
| 5 {1)4-bromo-1 —iodo-2-(4—ethoxy—benzyl)—benzene

ST

Mass spectrum (ESI"): m/z =434/436 [M+NH,]"

(2) 4-bromo-1-chloro-2-(4-iodo-benzyl)-benzene

O
Br

10

Exampie lil
Cl
Sasy
Br H

15 4-{5-bromo-2-chioro-benzvi}-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 mi of a 1 M solution of boron
tribromide in dichioromethane 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 dropwise. 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 exiracted another three times with ethyl

_ acetate. The combined organic phases are dried over sodium sulphate, and the

25  solvent is removed completely.

Yield: 13.8 g {98% of theory)



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 (E§ ): m/z = 539 [M+H] Example XIX 69
1-(2,3,4,6-Tetra-0-benzyl-1-hydroxy-D-glucoovranos-1-y1)-344-(tert-butyl- dlmethvlsnvloxv) benzyll-4-
methvl-benzene 5 A solution of 0.34 g

[4-(5-bromo- %mm@ymﬁiﬁlﬁh@f?ox%@ﬁ%@?%ﬁﬁ&ﬁ%ﬂsﬁéne in 3 ml dry tetrahydrofuran is cooled
to -80C under argon. 0.54 ml of a 1:6 M solution of n-butyllithium in hexane are added dropwise to the
cooled solutigg, an? tpI .ﬁ solution is stirred for 1.5 h at -78C. A solution of 0.43 g 2,3,4,6-tetra-0-benzy1-
0-glucopyra ml of tetrahydrofuran chilled to -80C is added dropwise to 10 this solution by
means of transfer needle. The resulting €blution is stirred for 5 h at - 78C. The reaction is quenched
with a solution of 0.1 ml acetic acid in 14 etrapydrofuran and heated to ambient temperature.
Then aqueous sodium hydrogen carb dded and the mixture is extracted four times
with ethyl acetate. The organic phase < ' Lﬁhﬁulphate and evaporated down. The
15residue is purified by chromatography: on S|I|ca gel (cyc oh&xane/ethyl acetate 15:1- >4:1). Yield:
0.48 g (approx. 88% pure) Mass spectrl#f (ESI+): m/z = 868 [M+Hr

5 [4-(5-bromo-2-chlorg-benzvil-phenoxyl-tert-butyl-dimethvi-silane

A solution of 13.9 g 4-(5-bromo-2-chloro-benzyl}-phenot in 140 ml dichloromethane
is cooled in the ice bath. Then 7.54 g teri-butyldimethyisitylchlorid in 20 mi
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 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 eliminated
the residue is filtered through silica gel (cyclohexane/ethyl acetate 100:1 )

15 Yield: 16.8 g (87% of theory)
Mass spectrum (EI): m/z = 410/412/414 (Br+Cl) M

Example V

Br

20 1-bromo-4-triisopropylsilylethynvl-benzense

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



70 Example XX
1-(2,3,4,6-tetra-0-benzvl-ft-D-olucopyranos-1-v1)-3-(4-hydroxy-benzy1)-4-methylbenzene 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)-benzyll-4-meth
yl-benzene in 3.5 ml dry acetonitrile is cooled to -48C under argon. 0.13 ml triisopropylsilane and 0.08
ml boron trifluoride etherate are added dropwise to the cooled solution. The solution is to stirred for 3 h
at -35C, before another 0.02 ml of triisopropyisilane and 0.01 ml of boron trifluoride etherate are
added. Afterfatdeathigrcighal o6 Grappieposapat dssion parbsitetdsistaduetbaraghie solution is stirred for
1hat ambie“,hg%g}pgi@yégt EhabrLisdiluted with water and extracted four times with ethyl acetate.
The organic phase is dried over sodium sulphate, concentrated and chromatographed through silica
gel 15(cyclonadndfetis i 100 REMIPP.24:1). Yield: 0.24 g (68% of theory ). Mass spectrum (ES1+):
mu z = 738 EMsk-dpdbtdmEEStipleniod 338/338 (Br) [M]"
1-(2,3,4,6-tetra-0-benzvl-fl-D-olucopvranos-1-v1)-344-(tetrahvdrofuran-3-vioxv)-
benzyl1l-4-methvl-benzene 0.10 g tetrahydrof ran|-3-glt Iue¥-4-sq§\bpnate are added to a mixture of
0.24 g 1- s (3 AeAYIMIRG EOBRANA 87D G PRGOS SO F D Grdxy-benzyl)-4-methylbenzene
and 0.13 g caesium carbonate in 2.5 ml of dimethylformamide. The mixture is stirred for 4 h at 65C,

before water g addgeholy laRxSReAIpERHIES Litelybacsipriigherganic phase is dried over
sodium sulphate and the sqglvent js re oveiﬂ. The residue |a u |f|eqa;[rrt1rou th'rll'aﬁ%?%gu”f'ed
(cyclohexané]‘&rmﬁeé%%&ft’lﬁg' PRG35 198 /OQ sohﬁgoryyq\h%ss spectrum (ESI+): m/z =

808 [M+dr coupling reaction described hereinbefore.

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

_ (2) [4-(5-bromo-2-chioro-benzy!}-phenviethynyll-triisopropyi-silane
15  4-bromo-1-chloro-2-{4-iodo-benzyl)-benzene is used as starting material.

L
) O Cl O 7/

This compound may also be obtained according to Exampie X.




Example XXII
151-(2,3,4.6-tetra-0-benzyl-8-D-olucopvrano5-1-v1)-3-1.4-(trifluoromethvisulphonvioxV)-
benzv11-4-methvl-benzene A solution of 0.62 g
1-(2,3,4,6-tetra-0-benzy1-8-D-glucopyranos-1-y1)-3-(4-hydroxybenzyl)-4-methyl-benzene in 4.5 ml
dry dichloromethane is cooled to -10C under 20 arg®n. 0.14 ml of pyridine and a solution of 0.3 g
trifluoromethanesulphonic 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 gueau iL M hydrochloric acid and dried over 25 sodium sulphate. After the solvent has
been eliminaé%%ﬁa—resldue is chromatographed through silica gel (cyclohexane/ethyl acetate
15:1->7:1). 72 Yield: 0.62 g (84% of theory ) Mass spectrum/( +): m/z = 853 [M+H] Example
)0(111 5 1-(2,3,4,6-tetra-0-benzvl-R-D-cilucopvranos-1-v1)- 1iulmethvlsnvlethvnv1) benzv11-
4-methvl-benzene Under argon, 27 mg copper |od|de 49 e Bis- (trlphenylphosphlne) palladium
10dichloride, 0.30 ml triethylamine and#

(5-bromo-2-fluoro-pheny!-{4-[(iriisopropylsilyt»ethynyll-phenyll-methanol

33.8 mi 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-triisopropyisilylethynyl-benzene in 120 mil dry
tetrahydrofuran chifled to -78°C. The solution is stirred for 1 h at -70°C. Then 10.8 g
5_hromo-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 to ambient temperature. Then water is added and the mixture is extracted
with ethyl acetate. The combined organic phase are dried over sodium suiphate, 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-pheny!}-{4-[(triisopropylsilyl}-ethynyl}-phenyl}-methanol

—U\
OO

Mass spectrum (ESI): m/z = 487/488 (Br) [M+HCOOT



added to a solution of 0.60 g 1-(2,3,4,6-tetra-O-benzyl-a-D-glucoPyranos-1-0)-344-
(trifluoromethylsulphonyloxy)-benzy11-4-methyl-benzene in 3 ml of dimethylformamide. 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 sefiution 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 9 (80% of theory) Mass spectrum (ES1.): m/z = 818 [M+N1-14+ 73
Preparation pf{he gpg con e hiis@Bropylsilyl)-ethynyl}-phenyl}-methanal

1-chloro-244- cyclopentyloxybenzy ) -4- ( -D-olucopvranos-1-y1)-benzene 0.16 ml iodocyclopentane
are added to a mixture of 0.259 1-chloro-4-01-Dglucopyrano )-2-(4-hydroxybenzy1)-benzene and
0.4 g caesium carbonate in 2.5 10 ml of dimethylformamide. h.jm\xture is stirred for 4 h at 45C,
before another 0.1 g caesium carbonate and|0. 05 ml iodo entane are added. After another 14 h
stirring at 45C aqueous sodium chlorige-solufion js~adde@and the mixture is extracted with ethyl
acetate. The organic phase is dried ate, the’solvent is removed and the residue is
purified using silica gel 15 (dichloror 1:0->5:1). Yield: 0.23 g (78% of theory) Mass
spectrum (ESE): m/z = 46614687(Cl) [M+NH ] The following compounds are obtained analogously to
Example 1:

Mass spectrum (ESI™): m/z = 473/475 (Br) [M+H]*

Example VI
F

s
~T

[4-(5-bromo-2-fluore-benzyi-phenviethynyll-trilsopropyl-silane

10
A solution of 5.6 g (5-bromo-2-fluoro-phenyl)-{4-[(triisopropylsilyl)-ethynyl}-phenyl}-
methanol and 4.1 ml triethylsilane in 50 m; dichloromethane is cooled in the ice bath.
Then 4.7 ml triflucroacetic 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
suiphate the solvent is removed and the residue is purified using silica gel

. (cyciohexane).

Yield: 2.6 g (48% of theory)
Mass spectrum (EI): m/z = 445/447 (Br) [M]"

20
The following compounds are obtained analogously to Example VII:

(1) [4-(3-bromo-benzy!}-phenylethynyll-triisopropyl-silane



20 (2) 1-chloro-4-(R-D-glucopyranos-1-y1)-2444(R)-tetrahydrofuran-3-yloxy)-benzylk benzene The

reaction is carried out with tetrahydrofuran-3-yl(S)-toluene-4-sulphonate as the coupling partner. 25
74 Mass spectrum (ES1+): m/z = 451/453 (CI) [M+H]+ (3)

1-chloro-4-(13-D-glucopyranos-1-y1)-2444(S)-tetrahydrofuran-3-yloxy)-benzyl]- benzene 5 The
reaction is canied out with tetrahydrofuran-3-yl(R)-dluene-4-sulphonate as the coupling partner.

Mass spectrum (ES1+): m/z = 451/453 (Cl) [M+H]+

10

15

20

Br
Mass spectrum (ESI*): m/z = 427/429 (Br) [M+H] "

(2) [4—(5-br0mo—2-methoxy~benzy1)—phenylethyny!}«triiso'propyl—s_ilane
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] ™

Example Vil
Cl

Br

Br

4-bromo-2-brommethvi-1-chioro-benzene

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

. chioro-2-hydroxymethyl-benzene and 5.9 g triphenylphosphine 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! (cyclohexane/ethyl acetate 50:1).

Yieid: 4.9 g (76% of theory)

Mass spectrum (El); miz = 282/284/286 (Br+Cl) [M]"

0



10 (4) 1-chloro-4-(R-D-glucopyranos-1-y1)-244-(tetrahydrofuran-2-on-3-yloxy)-benzylp benzene The
reaction is carried out with 3-bromobutyrolactone as the coupling partner. 0 0 Mass spectrum (ES1+):
m/z = 465/467 (Cl) [M+H]+ 0 Mass spectrum (ESI+): m/z = 452/454 (Cl) IM-1-1\11-14+ 20 (6)
1-chloro-4-(13-D-glucopyranos-1-y1)-2-(4-cyclohexyloxy-benzyl)-benzene 75 0 Mass spectrum
(ESI+): m/z = 480/482 (Cl) [M+NEI41+  (7) 58 .
1-chloro-4-((&-D-glucopyranos-1-y1)-244-(tetrahydropyran-4-Yloxy)-benzyl]- 5 benzene 0 Mass
spectrum (ESI+): m/z = 487/489 (CIl) [M+Na].

T

~Y

Exampie [X

(4-iodo-phenylethynyl)-iriisopropyl-silane

Under argon 18.0 g sodium iodide (dry), 0.6 g copper iodide and 0.8 g N,N'-dimethyl-
cyciohexaﬁe-1 ,2-diamine are added fo a solution of 20.0 g {(4-bromo-phenyiethynyl}-
triisopropyl-silane. The solution is refluxed with stirring for 24 h and then cooled to
ambient temperature. 1% ammonia solution (100 ml) is added 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 (cyclehexane).
Yield: 21.0 g (92% of theory)
Mass spectrum (El): m/z = 384 [M]"

18

Example X
Cl

Sy
~Y

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

20 Under argon 0.66 m! of a 2 M solution of isopropyimagnesium chloride in
tetrahydrofuran are added dropwise to a solution of 0.50 g (4-iodo-phenylethynyl)-
triisopropyl-silane in 2.2 mi dry tetrahydrofuran chilled to -25°C. The solution is stirred
for 30 min at -25°C and then combined with 0.26 mi of a2 1 M solution of CuCN*2 LiCl
in tetrahydrofuran (prepared by dissolving CuCN and LiCl in the ratio 1:2). Shortly



(8) 1-chloro-4-(11-D-glucopyranos-1-y1)-214-(1 -acetyl-piperidin-4-yloxy)-benzyli- 10 benzene The
reaction is carried out with 1-acetyl-4-methylsulphonyloxy-PiPeridine as the electrophile. 0 Mass
spectrum (ESI+): m/z = 506/508 (CI) [M+1-1]+ 15  (9)
1-chloro-4-01-D-glucopyranos-1-Y1)-244-(14ert-butyloxycarbonylPiPeridin-4- Yloxy) benzyll-benzene
The reaction is carried out with 14ert-butyloxycarbggy1-4-methylsulphonyloxypiperidine as the
electrophile. 76 0 Mass spectrum (ESr): m/z = 586/588 (CIl) [M+Na] 5 Example 10 0
1-(a-D-olucopyranos-1-v1)-4-methyl-3-f4-(tetrahydrofuran4-yloxy)-benzyll-benzene

afterwards, 0.35 g 4-bromo-2-bromomethyl-1-chiorbenzene are added and the
reaction mixture is brought up to -5°C in the cooling bath. Afier & h stirring at -5°C 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 resuliing mixture is added {o wéter. The organic phase is separated off and the
aqueous phase is extracted with ethyi acetate, the combined organic phases are
dried over sodium suiphate, and the soivent 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 X!

15 2,34 B-tetrakis-O-{trimethvisilvi}-D-glucopyranone

A solution of 20 g D-glucono-1,5-lactone and 98.5 ml N-methylmorpholine in 200 m!
of tetrahydrofuran is cooled to -5°C. Then 85 mi frimethylsilyichicride are added
dropwise so that the temperature does not exceed §°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 mi of toluene the soiution is cooled 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 chioride 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. 30% pure)
Mass spectrum (ESI"): m/z = 467 [M+H]"



A mixture of 0.21 g 1-(2,3,4,6-tetra-0-benzyl-B-D-glucopyranos-1-y1)-344- 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 filteredé6ff, 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 (ESI4): m/z = 448 [M+NI-Li] Example 11 20 77
1411-D-oluceguranexil-v1)-4-methyl-344-(2-trimethvisilyl-ethyl)-benzyll-benzene A mixture of 0.29 g
142,3,4,6-tetra-0-benzyl-R-D-glucopyranos-1-y1)-4-methyl-344- (trignethylsilylethynylybenzylpbenzene
f etgyl

and 0.25 g of 10% palladium hydroxide on 5 charcoal in 3 ml o cetate is shaken for 24 h at
ambient temperature under a hydrogen pressure of 1 atm. Then a ! 0.2 g of catalyst are added
and the solutlon is shaken for a further 20 h under a hydrogen atpiosphere. Then the catalyst is filtered

1-fluoro-4-( 1-methoxy-D-glucopyranos-1-vi)-2-(4-triisopropyisilylethynyl-benzyl)-

benzene

A solution of 446 g [4-(5-bromo-2-fiuoro-benzyl)-phenylethynyl}-triisopropyl-silane in
30 mi dry diethyl ether is cooled to -80°C under argon. 11.8 mi of a 1.7 M solution of
tert-butyllithium in pentane are slowly added dropwise to the cocled solution, and
then the solution is stirred for 45 min at -80°C. Then a solution of 5.1 g of 2,3,4,6-
10 tetrakis-O-{trimethylsilyl}-D-glucopyranone in 50 ml diethyl ether, chilled to -80°C, is
added dropwise to this solution through a transfer needle. The resulting solution is
stirred for 3 h at -78°CThen a solution of 1.7 ml methanesulphonic acid in 50 ml of
methanol is added, the cooling bath is removed and the solution is stirred for 16 hat
ambient temperature. The solution is then neutralised with ethyidiisopropylamine 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.I"

20 The following compounds are obtained analogously to Example Xil:

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

25  methanesulphonic acid.



151-chloro-4411-D-qglucoovranos-1-v1)-244-ethynyl-benzvft-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-(8-D-glucopyranos-1-y1)-214- 20 (trifluoromethylsulphonyloxy)-benzylFbenzene in 3 ml of
dimethylformamide. The flask is tightly sealed andstirred for 8 h at 90C. Then another 25 mg of bis-
(triphenylphosphine)-palladium 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 extracted three times with ethyl 25 acetate, and the combined organic phases
are dried over sodium sulphate. After the solvent has been elim'h-r;tned/% residue is dissolved in 5 ml
of methanol and combined with 0.12 g potassium ¢arbonate. The p8xture is stirred for 1 h at ambient
temperature and then neutralised with 1 M hydrocRloric acid. Z&eén tze-methanol IS evaporated off, the
residue is combined with aqueous sediu ' ) and 78/xtracted with ethyl acetate. The
organic extracts collected are ried@v and the solvent is removed. The residue is
chromatographed through §llica ‘ ethanol 1:0->5:1). Yield: 0.095 g (40% of
theory ) 5 Mass spectrum (ESO;.f/z =/406/408 (Cl) [M+NHa] This compound may also be obtained
according to Example 14. Exdple I3 16
1-chloro-4-ai-D-olucopyranos-1-v1)@-14-(Piperdin-4-vloxy)-benzyll-benzene 2 ml trifluoroacetic acid
are added to,a solution of (rigé%,t Iy = MENHT*

1-ch|oro-4-(1Mﬂ5§ﬁPce5Bw5 -%ﬁf?ﬂﬁﬂ-teH-b“atlyoxycarbonylpipeddin-4-yloxy)-benzyl)-benzene in
15 4 ml dichloromethane. The solution is stirred for 1.5 h at ambient temperature and then diluted with
-ethyl acetate gyflinpae Hesis dHBxROURGsSH PRIRSS LIpN-Carbenalproplisignhihe-otgagip phase is
separated off and the aqueous phase is extracted with ethyl acetate. The combined organic phases
are dried’over$5aim sulphate and the solvent is eliminated entirely. 20 Yield: 0.060 g (38% of theory

)

Mass spectrum (ESI): m/z = 592/594 (CI) [M+NHJ] "

10 Example Xl




Mass spectrum (ESI+): mu z = 464/466 (Cl) [M+Hr Example 14 79
1-fluoro-4-(11-0-glucopvranos-1-v11-2-(4-ethvnvl-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-R-D-glucopyranos-1-y1)-2- (triisopropylsilylethynyl-benzyl)-benzene
in 1.5 ml of tetrahydrofuran. The solution is 5 stirre®ffor 1 h at 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 solutlon is neutrallsed Wlth 1 M hydrochlorlc aC|d and then
the methanolifiwvrapbiat 3-pesisiR-R-oopobine PIODM :
extracted Wltgeg‘ggi_ggﬁggh% The organlc extracts coIIected are 10 drled over sodlum sulphate and the
solvent is removed. The residue is chromatographed through silica gel (dichloromethane/methanol
19:1->2:1). Yield: 0.060 g (49% of theory ) Mass spectrum (ESI+): m/z = 390 [M+NH4] 15 The
following com{mlmiﬂmaﬁemmm&dbah&lﬁwaﬁrymmmw anpsI5y-2-(4-
1-(11- D'Q'UC VSRR r ébﬁ? WQM)&P@@@M%&MW&%@@WW (ES14): m/z = 372

uco
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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 added to the

solution and then the mixture is extracted with ethyl acetate. The organic phase is
10 dried over sodium sulphate, the solvent is removed and the residue is taken up in 6

mi dichioromethane. Then 1.2 mi of pyridine, 1.3 ml of acetic anhydride and 8 mg of

4-dimethylaminopyridine are added. The solution is stired for 1 h at ambient

temperature and then combined with water. The mixture is exiracted with

dichloromethane, the organic phase is washed with 1 M hydrochloric acid and dried
15  over sodium sulphate. After the soivent has been eliminated the residue is

chrohatographed through silica ge! (cyclohexane/ethyl acetate 4:1->1:1).

Yield: 0.23 g (23% of theory)

Mass spectrum (ESI"): m/z = 714 [M+NH,]"

20  The following compounds are obtained énalogously to Example X

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

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



80 (17) 1-methoxy-4-(R-D-glucopyranos-1-0)-2-(4-etlynyl-benzyl)-benzene 0 Mass spectrum (ES14):
m/z = 402 [M+NI-14 5 The compound according to Example (12)
(1-chloro-4-(11-0-glucopyranos-1-y1)-2-(4- ethynyl-benzyl)-benzene) may also be synthesised
analogously to Example 14. Optionally, the intermediate stage, 1-chbro-4-(2,3,4,6-tetra-0-actey1-8.-D-
glucopyranos-1-y1)-2-(4-ethynyl-benzy1)-benzenefdvhich is obtained after desilylation with
tetrabutylammonium fluoride, may be purified by recrystallisation from ethanol. CI 0 Mass spectrum
(ESIt): m/z = 4061408 (Cl) [M-Frtia] The following compounds are also prepared analogously to the
above-mentioned Examples and other methods known from the literature: Ex. Structure Ex. Structure

(18) (2) 1-chioro-4-(2,3 4,6-tetra-C-acetyl-R-D-glucopyranos-1-yl)-2-{4-
triisopropyisilylethynyl-benzyl)-benzene

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

Example X1V

10 1-(2.3.4.6-Tetra-O-acetyl-1-methoxy-D-glucopyranos-1-vi)-3-(4-
friisopropyisitviethvnvi-benzvi}-benzens

A solution of 2.6 g [4-(3-bromo-benzyl}-phenyiethynyll-triisopropyl-silane in 20 mi dry
diethy! 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-{etrakis-O-
(trimethylsilyl)}-D-glucopyranone in 30 mi diethyl ether chilied to -80°C is then added
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dropwise to this solution through a transfer needle. The resulting solution is stirred for
2 h at -78°C and then another solution of 1.0 g g 2,3,4,6-tetrakis-O-{trimethyisilyl}-D-
glucopyranone in 10 mi diethyl ether chilied to -80°C is added dropwise. After
another hour's stirring at -78°C a solution of 2 ml methanesulphonic acid in 20 mi 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 ml of toluene. 8.5 mi
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 is

10 stired for 2 h at ambient temperature and then combined with aqueous sodium
hydrogen carbonate solution. it is extracted with ethy! acetate, the organic phases
are dried over sodium sulphate, and the solvent is removed. The residue is
chromatographed through silica ge! (cyciohexane/ethyl acetate 4:1->1 :3).
Yield: 2.0 g (46% of theory)

15  Mass spectrum (ESI*): m/z = 726 [M+NH,4]"

The following compound is obtained analogously o Example XIV:

(1) 1-(triisopropylsilylethynyl)-4-(2,3,4,6-tetra-O-acetyl-1 -methoxy-D-giucopyranos-1-
20 yl)-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-#-D-glucopyranos-1-vi}-3-(4-triisopropyisilylethynyl-benzyl)-

benzenhe

1.2 ml triethylsitane and 0.36 ml boron triflucride etherate are added dropwise to an
ice-cooled solution of 1.0 g 1-(2,3,4,6-tetra-O-acetyl-1-methoxy-D-glucopyranos-1-
yl)-3-(4-triisopropylsilylethynyl-benzyl)-benzene and 25 pi water in 10 mi 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 riethylsilane
and 0.36 ml 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 resulting 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 to Example XV:

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

ethoxy-benzyl}-benzene
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Exampie XVI

1-chioro-4-{R-D-giucopyranos-1-yI}-2-{(4-hydroxybenzyl)-benzene

A solution of 4.0 g [4-(5-bromo-2-chloro-benzyl)}-phenoxyl-tert-butyl-dimethyi-silane
in 42 mi dry diethyl ether is cooled to -80°C under argon. 11.6 mi 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 30 min at -80°C. This solution is then added dropwise
through a transfer needie, which is cooled with dry ice, to a solution of 4.78 g 2,3,4,6-
tetrakis-O-(trimethyisilyl}-D-glucopyranone in 38 m! diethyl ether chilied to -80°C. The
resuiting solution is stirred for 3 h at -78°C. Then a solution of 1.1 mi
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 extracted four times with ethyl acetate. The organic phases
are dried over sodium sulphate and evaporated down. The residue is dissolved in 30

mi acetonitrile and 30 ml dichloromethane and the solution is cooled to -10°C. After
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the addition of 4.4 ml triethylsilane 2.6 m! boron trifluoride etherate are added
dropwise so that the temperature does not exceed -5°C. After the addition has ended
the éo!ution is stirred for another 5 h at -5 to -10°C and then quenched by the
addition of aqueous sodium hydrogen carbonate solution. The organic phase is
separated off and the aqueous phase is extracted four times with ethyi 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 R/a which can be converted into the pure 3-anomer by total acetylation of
the hydroxy groups with acetic anhydride and pyridine in dichioromethane 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 solution.

Yield: 1.6 g (46% of theory) _

Mass spectrum (ESI): m/z = 398/400 (CI) [M+H]"

Example XVIi|

1-chioro-4-(R-D-glucopyrancs-1-vi)-2-[4-(trifluoromethylsuiphonyvlioxy\-benzvi]-

benzene

10 mg 4-dimethylaminopyridine are added to a solution of 0.38 g 1-chloro-4-(R-D-
glucopyranos-1-yl}-2-(4-hydroxybenzyl}-benzene, 0.21 ml tristhylamine 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 chioride solution, It is extracted with ethyi 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 )

Yieid: 0.33 g {(64% of theory ) _

Mass spectrum (ESI™): m/z = 530/532 (Cl) [M+NH,]*
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Exampte XVIII

O

2,3.4.G-Tetra-O-benzv!-D—qlucoDVranone

4 g freshly activated molecular sieve 4A and 3.3 g N-methylimorpholine-N-cxide are
added to a solution of 10.0 g 2,3,4,6-tetra-O-benzyl-a-D-glucopyranose in 140 mi
dichioromethane. The soilution is stirred for 20 min at ambient temperature, before
adding 0.3 g of tetrapropylammonium perruthenate. After 2 h stirring at ambient
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)

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

Example XIX
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1-(2.3.4.6-Tetra-O-benzyl-1-hydroxy-D-glucopyranos-1-vi}-3-4-{tert-butyl-dimethyl-
silvloxy)-benzyll-4-methvl-benzene

A solution of 0.34 g [4-{5-bromo-2-methyl-benzyl}-phenoxyl-teri-butyl-dimethyl-silane
in 3 ml dry tetrahydrofuran is cooled to -80°C under argon. 0.54 miof a 1.6 M
solution of n-butyllithium in hexane are added dropwise to 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 mi of tetrahydrofuran chilied to -80°C is added dropwise to
this solution by means of transfer needle. The resuiting 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 135:1-
>4:1).

Yield: 0.48 g (approx. 88% pure)

Mass spectrum (ESI*): miz = 868 [M+H]"
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Example XX

1-(2.3.4.B-tetra-O-benzyl-R-D-glucopyranos-1-vi}-3-(4-hydroxy-benzyl}-4-methvi-

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-silyloxy)-benzyl]-4-methyl-benzene in 3.5ml
dry acetonitrile is cooled to -40°C under argon. 0.13 ml 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 ml of
boron trifluoride 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, concenirated and chromatographed through silica gef
(cyclohexane/ethyl acetate 10:1->4:1).

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

Exarﬁgie XX
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1-(2.3 .4 6-tetra-O-benzyi--D-glucopyranos-1-yi}-3-{4-(tetrahydrofuran-3-vioxy)-

benzvil-4-methvl-benzene

0.10g tetrahydrofuran—S-yl toluene-4-sulphonate are added to a mixture 0of 0.24 g 1-
(2,3,4,6-tetra-O-benzyl-B-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 stirred for 4 h at 65°C, before water is added. it is extracted three times with ethyl
acetate, the crganic phase is dried over sodium sulphate and the solvent is removed.
The residue is purified through silica gel purified (cyclohexane/ethy! 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-B-D-glucopyranos-1-vi+-3-[4-{trifluoromethyisuiphonyioxy)-
benzyll-4-methyl-benzene

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

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

stirred for 0.5 h at -5 to -10°C, before aqueous sodium hydrogen carbonate solution
is added. The mixture is extracted three times with dichioromethane, the combined
organic phases are washed with aqueous 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]"

" Example XXIH

1-(2.3.4 6-tetra-O-benzyl-B-D-glucopyranos-1-vi)-3-{4-(frimethyisilvlethynyi}-benzyl-

4-methyl-benzene

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

10 dichioride, 0.30 ml triethylamine and finally 0.14 ml of trimethylsilylacetyiene are
added to a solution of 0.60 g 1-(2,3,4,8-tetra-O-benzyl-#-D-glucopyrancs-1-yl)-3-{4-
(trifluoromethylsuiphonyloxy)-benzyll-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 ml |

15 trimethylisilylacetylene are added, and the solution is stirred for a further 4 h at 80°C.
Then aqueous 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

" 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 [M+NH,]"
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Preparation of the end compounds:

Example 1

1-chloro-2-(4-cyclopentyloxybenzyl-4-(3-D-glucopyranos-1-vil-benzene

0.16 mi iodocyclopentane are added to a mixture of 0.25 g 1-chioro-4-{(R-D-
glucopyranos-1-yl}-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 ancther 0.1 g
caesium carbonate and 0.05 ml iodocyciopentane 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 suiphate, 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 (C1) [M+NH,]"

The following compounds are obtained analogously to Exampie 1:
(2) 1-chloro-4+{R-D-glucopyranos-1-yi}-2-[4-((R)-tetrahyd rofuran-3-yloxy)-benzyl}-

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

* coupling partner.
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Mass spectrum (ESI*): m/z = 451/453 (CI) [M+H]”

(3) 1-chloro-4-{3-D-glucopyranos-1 -yi)-2-[4-((S)-tetrahydrofuran-3-yloxy)-benzyl]-
benzene _
5 The reaction is carried out with tetrahydrofuran-3-yl (R)-foluene-4-sulphonate as the

coupling pariner.

Masé spectrum (ESI"): miz = 451/453 (Cl) [M+H] "

10 (4) 1-chioro-4-([3-D-glucopyranos-1-y1)-2-[4-(tetrahydrofuran-2-on-3-yloxy)}-benzyl}-
benzene
The reaction is carried out with 3-bromobutyrolactone as the coupling partner.

Mass spectrum (ESI™): m/z = 465/467 (Cl) [M+H]*
15 |
(5) 1-chioro~4~R-D-glucopyranos-1-yi}-2-{4-cyciobutyloxy-benzyl)-benzene

Mass spectrum (ESI"): m/z = 452/454 (Cl) [M+NH,}"

20 {6)1 nch!oro-4~(!3-D-gEuéopyranos~‘! -yl)-2-(4-cyclohexyloxy-benzyl)-benzene
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Mass spectrum (ESI™): m/z = 480/482 (Cl) [M+NH,4] *

(7) 1-chioro-4-(R-D-glucopyranos-1-yl}-2-{4-(tetrahydropyran-4-yloxy)-benzyl}-

5  benzene

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

(8) 1-chioro-4-(&-D-glucopyranos-1-yl)}-2-[4-(1-acetyl-piperidin-4-yloxy)-benzyl]-
10  benzene
The reaction is carried out with 1-acetyl-4-methyisulphonyloxy-piperidine as the

electrophile.

Mass spectrum (ESI™): m/z = 506/508 (Cl) [M+H] "
15 :
(9) 1-chioro-4-(R-D-glucopyranos-1-yi}-2-[4-(1-tert-butyloxycarbonyipiperid in-4-yloxy)-
benzyl}-benzene
The reaction is carried out with 1-tert-butyloxycarbonyl-4-methyisulphonyloxy-

piperidine as the electrophile.
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Mass spectrum (ESi"): m/z = 586/588 (Cl) [M+Na)] *

5 Exampie 10

1-{R-D-glucopyranos-1-yl}-4-methyl-3-[4-(tetrahydrofuran-3-vioxy)-benzyil-benzene

A mixture of 0.21 g 1-(2,3,4,6-tetra-O-benzyl-R-D-glucopyranos-1-yl}-3-{4-

10 (tetrahydrofuran-3-yiox)-benzyil-4-methyi-benzene and 0.1 g of 10% palladium
hydroxide on charceal 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 filtered off, the filtrate is evaporated down and the

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

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

Example 11

20
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1{R-D-alucopyranos-1-vl}-4-methyl-3-[4-{2-trimethvisilvi-ethyl}-benzvil-benzene

A mixture of 0.29 g 1+(2,3,4,6-tetra-O-benzyl--D-glucopyranos-1-yl)-4-methyl-3-[4-
({trimethyisilylethynyl)-benzyll-benzene and 0.25 g of 10% palladium hydroxide on
charcoal in 3 mi 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 filtered 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+NH,]*

Exampie 12

1-chioro-4-{f-D-giucopvranos-1-vir-2-(4-ethynvi-benzyll-benzene

25 mg of copper iodide, 44 mg of bis—{triphenytphosphine')-paliadEum dichloride, 0.30
ml triethylamine and finally 0.14 mi of trimethyisilylacetylene are added under argon
to a solution of 0.32 g 1-chloro-4-(A-D-glucopyranos-1-yl)-2-[4-
{trifluoromethylsuiphonyloxy}-benzyl}-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-
(triphenyiphosphine)-palladium dichloride and 0.1 mi trimethylsitylacetylene 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 dissolved in 5 mi 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 aqueous sodium chloride solution and
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extracted with ethyl acetate. The organic exiracts coliected are dried over sodium
sulphate, 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 (ESI'): m/z = 406/408 (CI) [M+NH4]

This compound may also be obtained according to Example 14.

Example 13

1-chloro-4-(f-D-alucopyranos-1-yi}-2-[4-( piperdin-4-vioxy)-benzvil-benzene

2 mi triflucroacetic acid are added to a solution of 0.19 g 1-chloro-4-(3-D-
giucopyranos;byi »2-{4-(1-tert-butlyoxycarbonylpiperidin-4-yloxy}-benzyll-benzene in
4 mi dichloromethane. The solution is stirred for 1.5 h at ambient temperature and
then diluted with ethyl acetaie 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-flucro-4-{&-D-glucopyranos-1-vl}-2-{(4-ethynyl-benzyi}-benzene

0.33 mi of 2 1 M solution of tetrabutylammoniumfiuorid in tetrahydrofuran are added
to a solution of 0.23 g 1-fluoro-4-(2,3,4,6-tetra-O-acetyl-B-D-glucopyranos-1-yi}-2-
(triisopropylsilylethynyl-benzyt)-benzene in 1.5 ml of tetrahydrofuran. The solution is
stirred for 1 h at ambient temperature. Then 1 ml of methano! and 1.5 miof 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
chioride 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 (dichloromethane/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 fo Example 14:

(15} 1-(B-D-glucopyranos-1 -yi)-3—(4~ethyny|~benzyf)—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,] "



1 tablet contains: 5active substance100.0 mg lactose80.0 mg corn starch34.0 mg
polyvinylpyrrolidone4.0 mg magnesium stearate2.0 mg t0220.0 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 50C it is screened agaﬁﬁ (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, facettedon both sides and notched on one side. 20 Example B Tablets containing 150 mg of
active subst&hte! miowsgifidf:-Digtapteyenataing)-28 @il ybbeigni®es8e0ng powdered lactose89.0
mg corn starch40.0 mg

Mass spectrum (ESI*): m/z = 402 [M+NH4]*

§ The compound according to Example (12) (1-chioro-4-(R-D-glucopyranos-1-yi)-2-(4-
ethynyi-benzyl)-benzene) may alse be synthesised analogously to Example 14.
Optionally, the intermediate stage, 1-chloro-4-(2,3,4,6-tetra-O-acteyl-8-D-
glucopyranos-1-yl)-2-(4-ethynyl-benzyi)-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} {18)




colloidal silical0.0 mg polyvinylpyrrolidone10.0 mg 30magnesium stearatel.0 mg 300.0 mg
Preparation: 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 5 pre88ed from the mixture. Weight of tablet: 300 mg
die:10 mm, flat Example C 10 Hard gelatine capsules containing 150 me of active substance
Composition: 1 capsule contains: active substance150.0 mg corn starch (dried)approx.180.0 mg

15lactose|(powdered)approx.87.0 mg magnesiuni stegrate3.0 mg OQ
(20) (21}
(22) (23)
(24) (25)
(26} (27)




approx. 420.0 mg Preparation: 20 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. Capsule filling: approx. 320 mg Capsule
shell: size 1 hard gelatine capsule. 25 Example D Suppositories containing 150 ma of active
substance Composition: 1 suppository contains: s8&ctive 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 substance is
homogeneopusly distributed therein and the@t is jpoured into chilled moulds. Q

(28) (29)

(30) (31)

(32) (33)

(34) (35)




5 Example E Ampoules containing 10 mg active substance Composition: active substance10.0 mg
100.01 N hydrochloric acid g.s. double-distilled waterad2.0 ml Preparation: The active substance
is dissolved in the necessary amount of 0.01 N HCI, made 15isotonic 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 Bgdrochloric acid g.s. double-distilled waterad10.0
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. 89 Claims

(36) (37)
(38} (39)
(40} (41)
(42) (43)




Glucopyranosyl-substituted benzene derivatives of general formula | R1 R2 S. OR" wherein R1is sele
d from the definitions of the group A and 10 if R3 is selected from the definitions of the group B, R1
may additionally also be selected from the meanings hydrogen, methyl, methoxy, fluoro and chloro,
and 15 R2denotes hydrogen or methyl, and R3is 3 lected from the definitions of the group B and

if R1 is selected from the definitions of the group A, R3
meanings hydrogen, fluorine, chlorine, bromine, hydroxy, cyano,trimethylsilylethyl, C2_6-alkenyl,

C2.e-alkynyl, difjuoromethyl _trifiuoromethyl 03.7-cyclo

may additionally also 20be selected from the

trifluoromethoxy| pentafluorethoxy, 03_7 cyci{oalky

another denote hydrogen 01 fluorine,

01-6- 25alkylsulphanyl, cyclopropylidenen‘@, al

OXY,

alkyl,.0527-Cyclo i romethoxy,
tetrahydrofuranyloxy, tetrahydrofur%nonyloxy,
yl and heteroaryl, and R4, IR6 independently of one

(44) (45)
(46) (47)
(48) (49)

(50)

(81)




90 denotes C2.6-alkyn-1-yl, C2a-alken-1-yl, C3_7-cycloalkyl, Cyrcycloallryloxy, or cyano, while in
05.6-cycloalkyl groups a methylene unit may be replaced by 0, denotes trimethylsilylethyl, ethynyl,
2-hydroxyprop-2-ylethynyl, 2- methoxyproP-2-ylethynyl, 3-hydroxy-1-propp-1-yl,
3-methoxy-I-propyn-1-yl, cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy,
tetrahydrofuran-3-yloxy, tetrahydroPyran-4-yloxy, Bfperidin-4-yloxy, N- methylpiperidin-4-ylOxy or
N-30etylpiperidin-4-yloxy, 10 L2independently of one another are selected from among fluorine,
chlorine, bromine, iodine, 01.3-alkyl, difluoromethyl, trifluoromethyl, C1.3-alkoxy, difluoromethoxy,

trifluoromethoxy
selected frpm ar
aryl groups men

mono- or
heteroaryl

isubs

gﬁryl k

and cyano; and 15R6 , R7ag R7b
nong hydrogen, (Ci_s-alkyf)oxycat
tioned in the definition of t oV,
lituted independently of onegnoth

Fei

e gra
er by
>(88Y]

R, fur

hdependently of one anotherfhave a meaning
bonyl,

[, Cl.s-alkylcarbonyl or be
ups are meant 20 phenyl grotips which may be
identical or dlﬁerent groups 2;anfd by the

hile by the

nyl, thienyl,
Ip, or is
eplaced by
uinolinyl

lituted by

pyridyl, in nolin Zolyl gro
meant a pyrrolyl vhereln on& or {vo methyne groups are f
nitrogen atoms, anyl, othiephgnyl, quinolinyl or isoq
group, wherein @ne to tifree methyne groups are replag ogen atoms, 91 while the
above-mentioned heteroaryl groups independently atone anomer may De mono- or disubs
identical ordiffetent.groups-L2:
(54) | (55)
(56) (57)
Some examples of formtﬁations 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.



while, unless otherwise stated, the above-mentioned alkyl groups may be straight-5chain or branched,
the tautomers, the stereoisomers thereof, the mixtures thereof and the salts thereof.
2.Glucopyranosyl-substituted benzene derivatives of general formula 1.2 10 R2 1.2 Re R7a0 ORIib
wherein the groups RI to R6 and R7a, R7b and R7" are defined as in claim 1. 15
3.Glucopyranosyl-substituted benzene derivatives&t general formula 1.2c  wherein the groups RI to
R6 and R78, Rib and Ri 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 definition&xaithie group B according to claim 1. 5. Glucopyranosyl-substituted benzene derivatives

according to €jifsontaining 100 ma of active substance

Composition:
1 tablet contains:

5 active substance 100.0 mg
lactose 80.0 mg
corn starch 34.0 mg
polyvinylpyrrolidone 4.0 mg
magnesium stearate 2.0mg

10 : 220.0 myg

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 mrm, 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
colloidai silica 10.0 mg
polyvinylpyrrolidone 10.0 mg

30 magnesium stearate 1.0 mg

300.0 mg

. Preparation:



characterised in that the croup RI is methyl or chloro and the group R3 is ethynyl, trimethylsilyl,
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 Rl is selected from the definitions of the group A according to claim 1. 15 7.
Glucopyranosyl-substituted benzene derivatives a8€ording to Claim 6, characterised in that the group
Rl is selected from among ethynyl, prop-1-ynl-yl, but-1-yn-1-yl, cyano, cyclopropYloxY, cyclobutyloxy
and cyclopentyloxy, 20cyclohexyioxy, and the group Rs is selected from among hydrogen, fluorine,
chlorine, meifnd astivgl sigsiropy Intsed WithyacteRgrsAL siatepyand siliva dsHypistereA ifuoromethyl,
trifluaromethyhoe velopsal ybirislmdldenelanemnivl anaeihosed eidouy, dsersapai, £ywepentyloxy,

difluoromethoxy, triflyuoromethoxy, pentaflugret , tetrahydrofuran-3:vioxy. tetr rofuran-
252-on-3-ylo§!§,Z ﬁ‘t{e{ngﬂgﬂquﬁgrﬂ/ ,h&ﬁ?l?ﬂ\%%?n%ﬁ%oaﬁﬁcﬁ@%ﬁﬁ Héonu ],%géi/(%:lgo%lngc%p%ﬁgéé{ﬁern ethyl. 8.
Glucopyrancagais abdtinixed Wwih fenereeifiod o Bicelonavip e Bhstetiaio f€1to 7,
charactegisegd- iz dbakihis BrommBredenotes hydrogen. 93 Glucopyranosyl-substituted benzene
derivatives accoWir? ]i% Any.on 86 %Laims 1 to 8, characterised in that the groups R4 andRs denote
hydrogen. 10.GIUED yranosyef-'su Stitiled benzene derivatives according to any one of claims 1 to 9,
characterised indifat the grol&Refl# 78, IR7b and R7" represent hydrogen.
1011.GlucopyranosYI-substituted benzene derivatives according to any one of claims 1 to 10 wherein

the gIucopyrgggs&lksgbstttuted benzene derivative is selected from the group consisting of

10 Hard gelatine capsules containing 150 mq of active substance

Composition:
1 capsule contains:

acfive substance 150.0 mg

corn starch (dried) approx. 180.0 mg

15 factose (powdered) approx. 87.0 mg
magnesium stearate 3.0 mg
approx. 420.0mg

Preparation:
20 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.
" Capsule 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 mg
potyethyleneglycol 1500 550.0 mg
polyethyleneglycol 6000 460.0 mg
polyoxyethylene sorbitan monostearate  840.0 mg

2,000.0 mg



1-Chlaro-2-(4-cyclopentyloxybenzyl)-4-(a-D-glucopyranos-1-y1)-benzene;
1-Chloro-4-(B-D-glucopyranos-1-yl)-2-[4-((R)-tetrahyd rofuran-3-yloxy)- 15benzyp-benzene;
1-Chloro-4-01-D-glucopyranos-i-y1)-2-14-((3)-tetrahydrofuran-3-yloxy)- benzyl)-benzene;
1-Chloro-4-01-D-glucopyranos-1-y1)-2-(4-cyclobutyloxy-benzyl)-benzene;
1-Chloro-4-01-0-alucopyranos-1-yl)-2-(4-cyclohexy®&xy-benzyl)-benzene;
201-Chioro-4-(13-D-glucopyranos-1-y1)-2-14-(tetrahydropyran-4-yloxy)-benzyl)- benzene;
1-Chloro-4-(11-D-g lucopyra nos-111)-24441 -acetyl-piperidin-4-yloxy)-benzylk benzene;
1-(2,-D-Gluoopyranos-1 -y1)-4-methyl-344-(tetrahydrofuran-3-yloxy)-benzyi)- 25benzene; ucopyra
nos-1-y1)-4-reed bg -(2-trimethylsilyl-ethyl)-benzyl)- benzene;

1-Chloro-4-(1] 0 ethyn z l):benzen '
1-Chloro-4-01- %%%%B a%éﬁ (%%’)4?‘% %penﬁ‘éﬂi% oxé}t vgnsza G s fpmogeneously
301-Fluoro- 45(3?? L{jﬁ&’d@ﬁﬁ@rﬁﬁiiwmﬁit(ﬂpé’tﬁ?ﬁwﬁﬁeﬁﬁ '?F)E‘Bféﬁ%ne
1-01-D-Gducopyranos-1-y1)-3-(4-ethynyl-benzyl)-benzene;

1-tviethoxy-4;91-D %I opyranos-1-y1)-2-(4-ethynyl-benzyl)-benzene. 94
12. GIucopyra“‘“‘F“%nosy -Substituted benzene derivative according to any one of the

Amgguies containing 10 mg active substance
C-omgos:tson
active substance 10.0 mg

10 0.01 N hydrochloric acid g.s.
double-distilled water ad 2.0 mi

Preparation:
The active substance is dissolved in the necessary amount of 0.01 N HC!, made

15 isotonic with common salt, filtered sterile and transferred into 2 mi ampoules.

Exampie F
Ampoutes containing 50 mg of active substance

Composifion;
20 active substance 50.0 mg

0.01 N hydrochloric acid g.s.
doubie-distilled 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.



claims 1 to 10 wherein the glucopyranosyl-substituted benzene derivative is
1-Chloro-4-(11-D-glucopyranos-1-y1)-214-((S)-tetrahydrofuran-3-yloxy)- benzylFbenzene. 5 13,
Physiologically acceptable salts of the compounds according to any one of claims Ito 12 with inorganic
or organic acids. 14, Pharmaceutical composition, containing a compound according to any one of
10claims 1 to 12 or a physiologically acceptable galt according to claim 13, optionally together with one
or more inert carriers and/or diluents. 15. Use of at least one compound according to any one of claims
1 to 12 or a physiolooicaily acceptable salt according to claim 13 for preparing a 15pharmaceutical
composition which is suitable for the treatment or prevention of diseases or conditions which can be
influenced by inhibiting the sodium-dependegigrose cotransporter SGLT, 16. Use of at least one
compound according to any one of claims Ito 12 or a 20physiologically acceptable salt according to
claim 13 for preparing a pharmaceutical com osndon \\§v lcg 4S5 E@@%%P%?&eﬁtmem or prevention
of métaboliGisomranasybuebatitsterhps Fcterised 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 hypogh é:aemieRhyperinsuIinaemia glucose -metabolic disorder,
insulin resistance, metabolic syndrome, ' daemla of different origins, atherosclerosis and related
diseases, obesity, high blood pressure, e fai rezk%o)edema and hyperurlcaemla 18.Use

of at least one compound according to & ra phy5|olog|cally acceptable salt
according to claim 1i'~;<36]8 o o

RS

wherein

R is selected from the definitions of the group A and

10 .
if R® is selected from the definitions of the group 8 R' may additionally also

be selected from the meanings hydrogen, methyl, methoxy, flucro and chicro,

and
15 R? : danofes hydrc:igen or methyl, and
R’ is selected from the definitions of the group B and

i : dditicnally also
it B! is selected from the definitions of the group A, R*may a v

meanings hydrogen, fuorine, chlorine, bromine,

alkyt, trimethylsilylethyl, Cog-alkenyt, Cos-alkynyl,
ﬁ“C}’GiD&ikEﬁyl Cos-

20 be selected from the
hydroxy, cyano, Cie-
difluoromethyt, trifluoromethyl, Ca.r-cycloalkyl, Cs

alkyloxy, difluoromethoxy, triflucromathoxy, pentafiuorethoxy, Caz-

tetrahydrofuranyioxy, tetrahydrofuranonyloxy, Gs-

gycloalkyloxy,
|, aryl and heteroaryl, and

25 | alkylsulphanyl, cycl opropyhdenamathy

R* RS independently of one another denote hydrogen or fluorine,



95 pharmaceutical composition for inhibiting the sodium-dependent glucose cotranspe
19.Use of at least one compound according to any one of claims 1 to 12 or a 5physiolo

rter SGLT2.
gically

acceptable salt according to claim 13 for preparing a pharmaceutical composition for preventing the
degeneration of pancreatic beta cells and/or for improving and/or restoring the functionality of
pancreatic beta cells. 10 20.Process for prepari%the compounds of general formula | according to
any one of claims 1 to 12, characterised in that a compound of general formula Il wherein isR’

-denotes H,(Ci.is-alkyl)carbonyl, (C1-113-alkyl)oxycarbonyl, arylcarbonyl and

ary1l-(C1.3-alkyl)-c3rbOnyl, wherein the alkyl or aryl groups may be mono- or,polysuhstituted by
oo e NS,

halogen; Fegfsibs20RaslkRad-yideparalbntly ol bittsartReRHe)

eaar%’gg given for the

groups R6, R7a, R7bgl§7cﬂ denogﬁgogqgrgil:ﬂ{@y@ enatiRaGERoSt greyberraNertdridtetal group,

while in eac A8 0 Bdjaceht g

oups Rea, Réal', R8 Red may form a cyclic ketal or ace& group or a

1,2-di(C-1.34lkoxy)-1,2- di(C1_s-alky1)-ethylele bridge, while the above-mentioned ethylene bridge
25 forms, together with two oxygen atoms and the two associated carbon atoms of the pyranose ring,

halo

cyciepropyloxy, cyclobutyloxy, cycilmpentylaxy, cyciohexyloxy,
tetrahydrofuran-3-yloxy, tetrahydropyran-4-yloxy, piperidin-4~yioxy, N~

methylpiperidin-4-yloXy of N-acetyipiperidin-4-yloxy,

10 '

L2 independently of one another are selected from among fiuorine, chiorine,-
| bromine, iodine, Cq.a-alkyl, diﬂuaromethyt, triflucromethyl, Cq.a-alkoxy,
difiuoromethoxy, trifluorometnoxy and cyano; and
15 . R®, R

R™, R™® indépendenﬁy of one another have a meaning selected from among
hydrogen, (61.s~a}ky!)oxycarbenyl, Cq.e-alkylcarbonyl or penzoy!,

) i j i iti ve groups are mea
while by the _ary! groups mentioned in the definition of the above group

SR e A e A
group; and methoxyprop-z-ylethynyl,. Bwhyﬁoxy- -prSB;H%ﬁ%%-HS *)ﬁ‘ﬂjp(“@ !

nt

20 phenyi groups which may be mono- of disubstituted independently of one another by

identical or different groups L2, and |

by the hetercaryl groups mentioned in the definition of the above groups are meanta
pyfralyl furanyl, thienyl, pyridyl, indotyl, benzofuranyl, benzothiophenyl, guinolinyl,

o5 isoquinolinyl or tetrazolyi group,

or is meant a pyrrolyl, furanyl, thieny! or pyridyl group, whergin one or two methy
groups are replaced by nitrogen atoms,

ag  oris meant an indolyl, hanzofuranyl, pepzothiophenyl, quinolinyl or isoquinolinyt
group, wherein one 10 three methyne groups are replaced by nitrogen atoms,

ne



B2, R, Rc independently of one another denote Ci.4-alkyl, aryl or aryl-C1_3-alkyl, 5wherein 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 phenyl or naphthyl groups, preferably phenyl groups; and R1
to R5 and R6, R78, R7b, R7c have the meanings given in claims 1 to 12, is reacted with a reducing
agent in the presence of a Lewis or Bronsted aaiq, while any protective groups present are cleaved
simultaneously or subsequently; 15 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 20 |f ssa grRIEY ef héhareawtomsageseribed above is
cleavbéeam(ﬁhPH%%&té‘)@@ & A g}{o?lrg ée‘ﬁ%ﬁlp hyis gbtalned is resolved into its

sterepisamersimulysiiitigsshgd %rﬁb@ﬁ 8f%% r% ormula | thus obtained is converted into the
salts thereof, particularly for pharmaceutical use into the physiologically acceptable salts thereof.

21. Process accordi to ,clal _%gd:%%%ﬁ@q]@rﬁ'@ﬁgapgmmmatf@imta llls obtained
by tﬁé‘ §~*—§e§ Ktdkt c [aim 22 or 23. 97 22.Process for preparing compounds of general

Fornuilain RHWF&{‘@

the tautomers, the stereoisomers thereof, the mixures thereof _and fhe salts thereof.

2 G!ucopyranosyi~substztuted benzene derzvatwes of general formula 1.2
10 .
: 4
rR1 R2 R .
LR
i.2
R°O o5
R?ao v
: OR?b
wherein the groups R to R and R, R and R7° are defined as in claim 1.
5 3 Glucopyranasy}-subs:txtut&d benzene darwatlves of gener&; ftsrm & bL.2¢

{.2¢c

' e R 7e ed as in claim 1.
wherein the groups R to R® and R, R™ and R™"are defin

20



wherein denotes H, C14-alkyl, (C1-18-alkyl)carbonyl, (C1.1salkyl)oxycarbonyl, arylcarbonyl and
aryl-(G1.3-alicyl)-OarbOnyl, wherein the alkyl or aryl groups may be mono- or polysubstituted by
halogen; 10 R52, R527 R52independently of one another have one of the meanings given for the
groups R5, R72, Rib, R72, denote a benzyl group or a RaRbR2Si group or a ketal or aoetal group,
while in each case two 15adjacent groups Rae,d25b, R52, Re4 may form a cyclic ketal or acetal group
or a 1 ,2-di(C14-a(koxy)-1,2-di(Ci.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 dioxane ring,.and alkyl, 20aryl and/or benz)F ; tpolysubstituted by
halagen 0%&&@%%@@@%%%&%@%&%%%@%@% %§(C%§%j< J)3mino group; and
RS, Rb, R%%q%epggglycﬂggg@éqmsﬁ demnoliecCEeaiiR. Eraiealsi E903.198 %yl‘?%ﬁéﬁéin the aryl
or alkyl gr(gjﬁos mrgg e_gono- %i@ly&%ﬁﬁqed by halogen; 98 while by the aryl groups mentioned in
the definitiéh HRIRIER eagcr%%ps re meant phenyl or naphthyl groups, preferably phenyl groups;

5. Glucopyranosyl-substituted henzene derivatives according o claim 4,3 |
- characterisad in thaf the group R! is methyl or chioro and the gfoup R* 18
| ethynyl, trimethylsiiyl, cyclobutyloxy, cyciopentyloxy, cyclohexyloxy,
tetrahydrofuran-3-yloxy or tetrahydropyran-4-yioxy.
10

B Gluéopyranosyl-substituted-benzene derivatives according to 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. Gluc:opyrancsyl-substitutesd benzené derivatﬁves according to Claim 6, N
characterised in that the group R' is selecied from among ethynvl, prop—l i-yn-
1-yl, but-1-yn-1-yl, cyano, cyclopropyloxy, cyclobutyloxy and cyatopinw "axy,_

20 cyclohexyioxy, and the group &? is selected from among hydmg#n, fluoring,

| | chiorine, mathyl, athyl, isopropyl, tert.-butyl, ethynyl, 1-propynyl,
trimethylsilylethyl, diftuoromethyl, tﬂﬂuorometfwl, ;:yoiopropy-i, gyclobutyl,
cyciopentyl, methoxy, ethoxy, isopropoxy, cyclopentyloxy, difiuoromethoxy.
trifluoromethoxy, pentafluorethoxy, tetrahydrofuran-3-yloxy, tetrahydrofuran-

25 2-on-3-yloxy. methylsulphanyl, ethylsulphany%, isopropylsulphanyl,
cyciopropyiidenemathyi.

8 G!ucopyranosyi-substituted penzene derivatives according to any one of
30 claims 1107, characterised in that the group R? denotes hydrogen.



and R1to R5 and R6, R7a, Rm, lle” have the meanings given in claims 1 to 12, 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 1V
10 IV wherein Hal denotes Cl, Br and | and R1 to R5 are as hereinbefore defined, and optionally
subsequent transmetallation, is added to a glucepolactone of general formula VI 15  wherein Raa,
Rab, Rad, Rad are as 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

subgequent mgg&gpmﬁbw@w&ﬁﬁn@dd@ﬂiﬁﬁﬁtﬁ@@%%@ﬁ&%ﬁ 2 RWhERSAR' denotes
(CL.18-alkyl)garbony}, (Gms: ald)onyealhonyl iy iGARS Ok AR RiCkenbite hedrogs/.which may be

g 10 Glucopyranosyl-substituted henzene derivatives according ta any one of
. 7 7
| claims 1 to 8, characterised in that the groups rR® R’ R™ and R represent
| hydrogen.
10 1 Giucapyranosyl-subétituted kenzene derivatives according to any one of

claime 1 to 10 wherein the glucopyranosyl-substituted benzene dervative is
 selected from the group consisting of : |

1-Chioro-2-{4-cyclopentyloxybe nzyl)-A«(E.‘s@-glu;:opyranosa‘t -yl-benzene;

1-Chloro-4-(3-D-glucopyranas-1 ~yi)-2-[4-((R)-tetra hydrofuran-3-yloxy)-

15 benzyl}-benzene, . S | ,
1-Chioro-4-(R-D-glucopyranos-1 yl)-2-[4-((S)-tetrahydrofu ran-3~yloxy)-
benzy!]-banzene; |

4-Chloro-4-(&-D-giucopyra nos-1 «yl)—2—(4-cyclobuty!cxy»benzyl)-benzene,
1-Chloro-4-{-D-glucopyrancs-1 y1}-2-{4-cych ohexyloxy-benzyl)-benzene,

20 1-Chioro-_4-(&-D—g}ucopyranas-1-'yl)~2-{4~(*tetrahyd ropyran-4-yloxy)-benzyl}-

_ benzene; ' o o |
1-Chioro-4-{f3-D-giucopyranos-1 -y)-2-[4-(1-acetyl-p iperidin-4-yloxy)-benzyl}-
behzene; - | |

1-(R-D-Glucopyranos-1 ~yl)—4-methyl—3u[4~{t€atrahyd rofuran-3-yioxy)-benzyll-

25 benzene; | |
1-(3-D-Glucopyranocs-1 -«y!)-4-methy'l-s-{éf-(zmtrimethy{siiyiaethyi)—benzyi]-

benzene; |
1—Chloro-4-(f3~£}-g!ucopyrancs-‘l-yl}~2~(4~ethynyl-benzy&)—banzene,

'1-ChEorcm-(B—D—glucopyrancs-'i—yf)-2~[4~(pipe:ridinA-yioxy)—benzyi]~bamzene;

30 1-Flucro-4-(B-D-glucopyranos-1 myt)-2~(4-ethynyi-benzyl)»benzene;

9 —(B—D-G!ucopyranos-‘l -y1)-3-{4-ethynyl-ben zyl)-benzene;
1-Methoxy-4-{&-D-glucopyranos-1 yh}-2-(4-ethynyl-benzyl)-benzene.



99 substituted as specified. 23. Process according to claim 22, characterised in that the organome
allic compound (V) is a lithium or magnesium compound. 5 24. Process for preparing the compounds
of general formula | according to any one of claims Ito 12, wherein RE, R7a, R75 and R.7c represent
hydrogen, characterised in that a compound of ge%%ral formula lll 10 independently of one another
have one of the meanings given for the groups Re R7a, R7b, R7", but at least one of the groups Ras,

R", R", Red does not denate hydrogen, or denotes a benzyl group or.a RaRbIR Si group or a ketal or
acetal groﬁp, Whifgﬁi)’r?%@gﬁ%%%ﬁ ﬁf%sgﬁi%eccgﬁ%?gﬂﬁé)ﬁg }@ﬁ:‘i’gﬁrﬁga ﬁ}w&?ﬁ gfc@}ﬁ‘lc ketal or
atcr?tial grc;)u!zzj or ?daﬂ?w(tgjb-&@;“ib&wm,mm@bswmm h et eemdute: theriabiive ’ th—‘mention_e? .
ethylene bridge far ittt rir 2ther il ato nd the associate
two carbon atomg o@ H;I!%spyrg%?s%ﬂﬁgég(ygﬁgoa%ﬁ%g@%&ﬁ%Eﬁgérl\%%}%%%sé n?’ay mono- or
polysubstituted bypérEpdere08. 3-alkoxy and benzyl groups may also be substituted by a di-

(C1.3zalkyD9m1no group; and 100 5 Ra, Rb, RG independently of one another represent 014-alkyl,

aryl or aryl-C1- S .
13. Physiologically acceptable salts of the compounds according to any one of

claims 1 to 12 with inorganic or organic acids.

14, FPharmaceutical composition, containing & compound according o any one of
10 claims f fo 12 or a physiclogically acceptable salt according 1o claim 13,
optionally together with one or mare inert carrders and/or diluents.

15, Use of at least one compound according fo any one of claims 1to 12 ora
physiologically acceptable salt according to ¢laim 5.3 for preparing &
15 pharmaceutical composition which is suitable for the treatment or prevention
of diseases or conditions which can be infiuenced by inhibiting the sodium-
tdependent glucose cotransporter SGLT,

18. Use of at least one compound according to any one of claims 1 to 12 or a
20 physiologically acéaptable salt according fo claim 13 for preparing a
pharmaceutical ccniposiﬁon which is suitabie for the treatment or prevention
of metabolic disorders,

17. Use according o claim 16, characterised in that the metabolic disorder is
25 selected from the group consisting of type 1 and type 2 diabetes meliitus,
complications of diabetes, metabolic acidosis or ketosis, reactive
hypoglycaemia, hyperinsulinaemig, glucose metabolic disarder, insulin
resistance, metabolic syndrome, dysiipidaemias of different origins,
atherosclerosis and related diseases, obesity, high blood pressure, chronic
30 heart failure, cedema and hyperuricaemia.

18. Use of at lezst one compound according to any one of claims 1 to 12 or a
physiologically acceptable salt according to claim 13 for preparing a



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 phenyl or naphthyl groups,
preferably phenyl groups; and R1 to R5, R6, R7a, R7b, R7" have the meanings given in Claims 1 to
12, 10is hydrolysed, and if desired a compound of general formula | thus obtained wherein R6
denotes a hydrogen atom is converted by acylat¥n into a corresponding acyl compound of general
formula I, and/or 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

20sterecisorners and/or if desired ; aeRaral Kauia-b ghocesmnverted into the
' salts thereof? PARTAREHY ST BRAMN &&%H%Tm‘gﬁg Hpsnaletat

maceutical use into the physiologically acceptable salts thereof. 25

25. Process @@%@ftﬁﬁ@- *’d%cgh'ﬁ% characterised in that the compound of formula Il is obtained by a
process according to claim 20 or 21. 26. Compound of general formula IV 30 101 wherein Hal

5

10

15

20

25

denates chiqine, broming g ipding-andiRd asbRigredsinenasfriiin 3;tantf of 2

physiologically acceptable salt according o clalm 13 for pr_epaﬂr‘\g a |
pharmaceutical composition for preventing the degeneration of pancreatic :
'beta cells and/or for improving and/or restoring the functionality of pancreatic
beta cells, | ' : :

20 Process for preparing the compaunds of general formula I according to any
one of claims 1to 12, characterised inthat a compound of general formuta

R REI R*
_ Y

R H
R™0 RS
R™0O
OR™®

Whergin :
= denotes H, Ciz-alkyl, (Ca g-alkyDearbonyl, (01-13-alkyt)cxycarbcnyi,

arylcarbonyl and aryi-—((h-3-akkyl)-carbonyl, wherein the alkyl or aryl groups

may be mono- of polysubstituted by halogen;
RBa Rﬂb’

RE RM independenﬁy of one another have one of the meanings Eivcen. for the
groups R®, R™*, R™, R7¢. denote a benzy! group or & R°R°R™Si g;:)upasr aﬁc
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-Gi(Cr.z-alkoxy)-1 ,;.’2-

di(C+.s-alkyl)-ethylene bridge, while the above-mentioned ethylene bridge
forms, togethar with two oXygen atoms and the two associated carbon
atoms of the pyranose 1ing, a substituted dioxane ring, and alkyl, aryl
and/or benzyl groups may be mono- or polysubstituted by halogen of G-



R2, R4 and 155 are defined as in claim 1, 5 27. Compound of formula IV according to claim 26,
characterised by the formula 51 5254 IV' Hal 55 wherein Hal denotes chlorine, bromine or iodine and

10R1, R3, R2, R4 and R5 are defined as in claim 26. 28. A compound selected from the group
consisting of 4-bromo-1-lodo-2-(4-ethoxy-benzyl)-benzene,

4-bromo-1-chloro-2-(4-iodo-benzyl)-benzene, 446-bromo-2-chloro-benzyp-phenol,

1-chloroA-(11-D-glucopyranos-1-y1)-2-(4-hydroxybenzyl)-benzene,

1-chloro-4-(R-D-glucopyranos-1-y1)-214-(trifluoromethylsulphonyloxy)- benzyg-benzene. 15

29,Compound of general formula Il Rl 52 wherej \ A T 48nédkyl)carbOnyl,

(Ci.le- P a[k%xy and benzyl groups may 610, 102 EAeRAES by Ldikalydaliyh) hoy!) y
grou, and

R2 RP R® independently of one another denote Cy.e-alkyl, aryl or aryl-Cqa-alkyl,
| 5 : wherein the ary! or alkyl groups may be mano- or polysubstituted by
halogen, :

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

° | i iven i ims 1 to 12
and R to R® and R%, R"®, R™, R’ have the meanings given in claims ,
is reacted with a reducing agent in the presence'of a Lewis or Brensted acid, while
any protective groups present are cleaved simultaneously or subsequently;

15

if desired a compdunti of'ganeral formula | thus obtained wherein R® denofes a

~ hydrogen atom, is converted by acylation into a corresponding acyl compeound of
general formula 1, and/or

20 W neéessary any protective g'::up used in the reactions described above is cleaved
and/or ' -

if desired a compound of general formula | thus c:_btained is resolved into its
stereolsomers and/or

25 |
if desired a compound of general formuta | thus obtained is convertad into the salts
théreof particularly for pharmaceutical use into the physiologically acceptable salts
thereof. :

30 |
21 Process according o claim 20 characterised in that the compound of general
formula [l is obtained by the process described in claim 22 or 23.



alkyl)oxycarbonyl, arylcarbonyl and ary1-(C1.3-alkyl)-carbOnyl, wherein the alkyl or aryl groups may be
mono- or polysubstituted by halogen; S R", R", REdindependently of one another have one of the
meanings given for the groups R6 , Rie, Rib, Rib, or denote a benzyl group or a ReRbRcSi group or a
ketal or acetal group, while in each case two djacent groups R", R6b, Rec, Rea may form a cyclic
ketal or acetal group or a 1,2-di(C1.3-alkoxy)-1,2-6(C1.3-alkylyethylene 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, aryl and/or 15 benzyl groups
may be mono- or po gsubeséiéq,gﬁ% %mm@mbﬁwm&zw groups may also be substituted
by 2Ralk-yDAFRFTTY L‘jp?;ra , Rb, R" independently of one another denote C1.4-alkyl, aryl or
aryl-C1-320alkyl, while the alkyl or aryl groups may. Qe mono- or polysubstituted by halogen; while by
the aryl groups mentioned in the defigjtion®?* the abdve groups are meant phenyl or naphthyl groups,

’ “R¥a, R7b, Rib are defined as in one or more of
gorffises a comdbund according to 30any
alt thereof and at least one antidiabetic
Ré/or diluents. 03

one of the claims 1to 12 or a Eﬁ riolagicat
agent, optionally ggdgftier i

N ong or more inert carriers

RBE O 0‘.

wherein

denoles H'r Cqe-alkyl, (Cﬁ.qs»aikyl)carbonyl, (01.1?};  carbony!
alkyloxycarbonyl, arylcarbony! and ary-(Crs-2 vl) bgﬁt;}ted
| wherein the alkyl or aryl groups may he mono- or polysub

by halogen,

Rl

0 Raa’ Rab'
Rt R¥  independently of on

| the groups R, R R™,
RPRPRES] group or a ketal or &
adjacent'g:oupsﬂae, gr¥ R¥ R 8 O K e
aceta! group of a 1',2—di{cm-alkoxy)-’i,2-ci;( 1.3.d e
bridge, while the above—mentioned ethylene brdg e c;arbon
togethar with two oxygen atoms and the tw? Ass0 e
atoms of the pyranose ring, & su hstituted dioxane L i;uted o
ary! and/or benzy! groups may be mono- of _poly_s—}zuo 5; .
halogen of (31.5-aikoxy and benzy-i groups ?wagda s0 |
substituted by & di-{C4.a-alkylyamine group; a

e another have one of the meanings giyen for
R denote a benzyl group or a
cetal group, while in each case two.

8 may form a cyclic ketal or
15

20

iy of one another denote Cie-alicyl, aryl of aryl-Cr.a-

R* R®, R®  independent e o

alkyl, wherein the aryl or alkyl grot

* peiysubsﬁtuted by halogen;



31. A pharmaceutical composition according to the claim 30 characterized in that the antidiabetic
agent is selected from the group consisting of metformin, sulphonylureas, nateglinide, repaglinide,
thiazolidinediones, PPAR-gammaagonists and antagonists, PPAR-gamma/alpha modulators,
alphaglucosidase inhibitors, DPPIV inhibitors, alpha2-antagonists, insulin and insulin analogues,
GLP-1 and GLP-1 analogues or amylin. 32. A pB&rmaceutical composition which comprises a
compound according to any one of the Sims 1 to 12 or a physiologically acceptable salt thereof and
ioat least one active substance selected from the group consisting of inhibitors of protein
tyrosinephosPhatase 1, substances that affect deregul eqs. luce:s tiop. | i¥er, such as
e.g. inhibitmiief@ymerﬁlmagpﬁﬁw&%?%%ﬁé%%g%ﬁ’ hé’sgﬁ%%%",l'%|§%E%%ﬁ%sphory|ase,
glucagon regaenaBtaganisaEtthihbibis sreksspoeReNBlRiP4R carboxykinase, glycogen
15synthase kinase or pyruvate dehydrokinase, lipid lowering agents such as for example
HMG-CoA-reductase inhibitors, fibrat igatinic aci rivati f1RBAfzalpha
agonists, leﬂaéﬁﬁgg}ﬂﬁsé*ﬁgigfgh it(;bsa o %%@géﬁoﬁjggs%{%ﬁﬁ i%ﬁﬁt%rs such as, for
£xample, ezetimibe, bile acid-binding substances such as, for example, cholestyramine, inhibitors 200f

ileac bile ac'*%mﬁpgrﬁ, SIDAnsng R TRapods S abhicE TRINhbRba BRABY PAIGERTTs or active

substances for treating obésity, such as si i irahyskolinesiatindgutebturaniine, axokine,
antagonists B3 BARNABRTDI ‘iﬁ%%%%t’é’%%\%ﬁ@w fletd

1 rece ist$,/MC4 receptor agonists, NPY5
or NPY2 antadtiﬂ@@MQBHW%EHQQ%&Qgﬁ%ﬁ%ﬂ%@ﬁ%agg?ﬁand agonists of the 5HT2c
receptor, optionally together with one or more inert carriers and/or diluents. 33. A pharmaceutical
composition whichgompyises aRompound according to any one of the claims 1 to 12 or a
physiologically acceptable salt thateof and 30at least one active substance selected from the group
consisting of drugg:farit y higtr8idod pressure, Bhronic heart failure or atherosclerosis such as
A-ll antagonists grACERDibitess, BEE inhibitors, diuretics, a-blookers, Ca-antagonists, centrally
acting antihyb@tensives, antagonists ®f the alpha2-adrenergic receptor, inhibitors of neutral

ndopeptidase, thrombocyte 104 aggregation inhibitors or combinations thereof, optionally together

with one or more inert carriers and/or diluents. 4. r ' it - morises a
compound awduzdig kgl denotes Cl, Brand | 4.4 Rhagimaseulical fampasierweiiheemp

and optionally subseguent transmetallation, is added to a gluconolactone of

general formula Vil

15
ORad
Vi

wherein B2, R®, R®, RY are as hereinbefore defined,
and

N .OH, where R’
then the adduct obtained is reacted with water or an alcchol R'-0R, w
denctes optionally substituted Crs-alkyl, in the presence of an atcnd ,and
optionally the product obtained in the reaction with water whersin R' denotes
M is converted in a subseguent reaction with an acylating agent into the

25 product of formula !l wherein R' denotes {01.13~alkyi)carbonyl, (Cr1a-

alkyloxycarbonyl, arylcarbonyl of aryin(cq,s»alkyi)-carbanyi, which may be



any one of the claims 1 to 12 or a physiologically acceptable salt thereof and at least one active
substance selected from the group consisting of uric acid synthesis inhibitors and uricosurics,
optionally together with one or more inert carriers and/or diluents. 10 35.A pharmaceutical composition
which comprises a compound according to any one of the claims 1 to 12 or a physiologically
acceptable salt thereof and at least one active $iibstance selected from the group consisting of
CASAreceptor antagonists, Na-channel blockers, topiramat, protein-kinase C inhibitors, advanced
glycation end product inhibitors and aldose reductase 15inhibitors, optionally together with one or
more inert carriers and/or diluer\;s.d36.A pharmaceutical composition according to one of the claims 30
to 35 chara@t@?ﬁi@ﬁtﬁ’ﬁﬁgﬁﬁg%&anpound according to any one of the claims 1 to 12, ora
physiologically acceptable sait thereof, and the additional active substance to 2 at?ﬁ combined
therewith a?rb%%grgégg,t& theiinone fomdatensedsapiiakdy iR 16 TER icaror different
fornditations. 1 é}&&% Y RANQSY heSIWRRITSEEDBENZOL DERIVATIVES, DRUGS
CON_TAINII\?@‘%% Po S, THE U§E THEREOF AND METHOD FOR THE 5PRODUCTION

sTHEREOF' ABSTRACT 10The invention relates to glucopyr. - ituiadiRgneokesrivatives of
gengial for”ﬂﬂ@o@b@ﬂbﬂ@aﬂrmna@ﬁgmwﬁ%ﬁ% ﬁhﬁﬁq%@é ling

as definedén the claim 1, including

€'suc
the tautomers stefre%ﬁ%g\qr% WW@WR&%&HQH%&%@M&V&Z Fﬁ’ﬁgﬂ-‘ﬁds are useful for

treating me:tgﬁglggcisﬁsaes i Jﬁ'?a oasclgmgﬁuﬁ@%enarat formula il

10
wherain

mbs o '

T g ®>*

H . & meanings given for
15 R RM  independently of one another have one of th

Ea
roups R™,
the groups R, R™, R™, R™, but at least one of the group

U
R®, R¥, R™ does not denote hydrogen, or denotes & benzyl group

or a RPRPRYS; group or a ketal of acetal group, while in each case

swo adjacent groups R™, R RE R may form a cyc!ic--k]m?! or
acetal group ora 1 ,2-d%(C1n3-aEkoxy)-1 ,Z-di(Cm,‘-aikyi}-eihy ene
hridge, while the abave—mentioned ethylene bridge forms & .
substituted dioxane ring together with two oxygten atoms ani e‘
associated two carbon atoms of {(he pyranose nng, and alky: ,;alrz«vEﬂ
and/or benzyl groups may be mono- or polysubststut'ed by ha :i "
or Cq.s-alkoxy and benzyl groups may also be substituied by
(C.g-alkylyamino group: and

20

25
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25.

28.

100

R% R° R°® independehﬂy of one another reprasent Cie-alkyl, aryl oraryl-Cq.
salkyl, while the aliyl o aryl groups may he mono- or
polysubstituted by halogen,

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

and R to R, R, R, R™, R7° have the meanings given in Claims 1 to 12,

is hydrolysed, and
if desired a compound of general formula | thus obtained wherein R® denotes a
hydrogen atom is converted by acylation info 2 corresponding acy! compound

of general formula |, and/or

if neces;sary any protective group used in the reactions described above is
cleaved and/or '

¥ desired a compound of general formula | thus obtained is resolved into its
sterecisomers and/or '

it desired a compound of general formula | thus obtained _is converted into the
salts thereof, particularly for pharmaceutical use into the physiclogically |

acceptable salts thereof.

Process according to claim 24, characterised in that the compound of formula
il is obtained by a process according to claim 20 or 21.

Compound of general formula IV

R1 =8 Rt

Hal



101

wherein Hal denotes chlorine, bromine or ioding and
R' and R® are defined as in claim 5; and
R? R* and RY are defined as in claim 1.

27, Compound of formula 1V according to claim 28, characterised by the formula
R Rz =

|

PR
Hal S

R&
E v
RE
wherein Hal denotas chiorine, bromine or iodine 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-iodo-2-(4-ethoxy-benzyl)-benzene,
4-bromo-1-chioro-2-{(4-iodo-henzyl)-benzene,
4-(5-bromo-2-chloro-benzyl}-phenol,
1-chioro-4-{R-D-glucopyranas-1-yl)-2-{(4-hydroxybenzyi)-benzene,

1-chloro—dm(rs-D-glucdpyranos—‘[ -yl)-2-[4-(triflucromethyisulphonyloxy)-
benzyll-benzens.

15 29, Compound of general formula |

Ri R2 R4

whatein
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R denotes H, Ci.e-atkyl, (Cq_ﬂs-aikyi)carbonyi, {Cronp
alkyljoxycarbonyl, arylcarbonyl and aryl—(Cq_3-alky§}—carbcnyl,
. wherein the alkyl or aryl groups may be mono- of polysubstituted
by halogen,

R® R®, |

Rf R®  independently of one another have one of the meanings given for
the groups R® , R™, R®, R”, or denote a benzy! group of &
RERPRCS| group o a ketal or acetal group, while in each case two
adjacent groups RE® R R¥ R* may form a cyclic ketal or acetal
group or a 1,2-di(C-s-alkoxy)-1 2-di(Cq.5-alkyl}-ethylene bridge,
while the above-mentioned ethylens bridge forms, together with
two oxygen atomns and the two associated carbon atoms of the
pyranose fing, & cubstituted dioxane ring, and alkyl, ary! and/or
henzy! groups may be mono- or polysubstituted by halogen or Cy.
s-alkoxy and benzyl groups may also be substituted by a di~{C13-
alkylyamine group; and

R R® R independently of one another denote Cis-alkyl, aryloraryl-Cqz-
alkyl, while the alkyl or ary! groups may be moeno- or
polysubstituted by halogen,

while by the ary! groups mentioned in the definition of the above groups are
meant phenyl or naphthyl groups, preferably pheny! groups;

and R' to R® and R®, R™® R™°, R"®are defined as in one or more of Claims 1
fo 12.

A pharmaceutical composition which compriees a compound according 1o
any one of the claims 1to12o0ra physiologically acceptable salt thereof and

4t least one antidiabetic agent, optionally together with one or more inert
carriers and/or diluents.
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31.

32,

33.

163

A pharmaceutical composition according to the claim 30 characterized in that
the antidiabetic agent is selected from the group consisting of metformin,
sulphonylursas, nateglinide, 'répagiinide, thiazolidinediones, PPAR-gamma-
agon'ists and antagonists, PPAR-gammal/alpha modu!a’iors,,"aiphaﬁ

'glucosidase inhibitors, DPPIV inhibitors, alpha2-antagonists, insulin and

insulin analogues, GLP-1 and GLP-1 analogues or amylin.

A pharmaceutical composition which comprises a compound according 10
any one of the claims 1 to 12 or a physiclogically 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
fructose-1,6-bisphosphatase, glycogen phosphorylase, giucagon receplor
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 stich as, for example, azetimibe,
bile acid-binding substances such as, for example, cholestyramine, inhibitors
of lleac bile acid transport, HOL-raising compounds such as CETP inhibitors
or ABC1 regulators or aclive substances for treating obesity, such as

sibutramine or tetrahydrolipostatin, dexfenfluramine, axokine, antagonists of
ihe cannabinoidt receptor, MCH-1 recepior antagonists, MC4 receptor

agonists, NPY5 or NPY2 antagonists or B3-agoniste such as $B-418790 or

AD-9677 and agonists of the 5HT2¢ receptor, optionally together with one or
more inert carriers and/or diluents.

A pharmaceutical composition which comprises a compound according to
any one of the claims 1to 12 ora physiologically atceptable salt thereof and
at lsast one active substance selected from the group consisting of drugs for
influencing high blood pressure, chronic heart failure or atherosclerosis such
as A-ll 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, thrombocyle
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36.

104

aggregation inhibtors of combinations thereof, optionally together with one of
more inert carriers and/or diluents.

A pharmaceutical composition which comprises & compound according t©
any one of the claims 1tp 12 ora physiologicalty acceptable sali thereof and

at least one active substance selectad from the group consisting of uric acid
synthesis inhibitors and uricosurics, optionally togsther with one or more inert
carriers and/or diluents.

A pharmaceutical composition which comprises a compound according 1o
any one of the claims ttof2orea physio%ogicaiiy acceptable salt thersof and
at laast one active substance selacted from the group consisting of GABA-
receptor antagonisis, Na-channal blockers, topiramat, protein-kinase C
inhibitors, advanced glycafion end product inhibitors and aldose reductase
inhibitors, optionally fogether with one or more inert carriers and/or diluents.

A pharmaceuﬁcailmmposiﬁanabcording 1o one of the claims 30t0 358

characterized in that the compound according to any one of the claims 1 to 12, ora
physiologicalty acceptable sait thersof, and the additional active substance to
be combined therewith are both present together in one formuiation or
separately in two identical or different formulations. ' '
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GLUCOPYRANOSYL-SUBSTITUTED BENZQL DERIVATIVES, DRUGS
CONTAINING SAID COMPOUNDS, THE USE THEREOF AND METHOD FOR THE
PRODUCTION THEREOF

ABSTRACT

The invention relates to glucopyranosyl-substituted benzol derivatives of general
formula (I), wherein R! to R® and R™, R, R”® are such as defined in the claim 1,
including the tautomers, stereoisomers, mixtures and the salts thereof. The

inventive compounds are useful for treating metabolic diseases.

No Suitable Figure.



