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1 Glucopyranosyl-substituted benzol derivatives, drugs containing said
compounds, the use thereof and method for the production thereof 5 The
present invention relates to glucopyranosyl-substituted benzene
derivatives of general formula | R1 RZ2 R4 R3 1 R60 R5 R7a0,, OR 7c
OR 7b 1o wherein the groups R'to R6 and R7a, R7b, R7' 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 |

accof@iHecRyiRBSRybAtBRtsLtakhezth deriatyvesc drgs rantaieidtajdo
the invesrtipadadsyepatiag ta

for preparing a pharmaceutical composition as well as a compound
ddsoperagnidryriiievaalaies o gsareranose:- BapiBissetrsen drbatigs of
igaHeitansedtegt on the sodium-dependent glucose cotransporter SGLT2
are proposed for the treatment of diseases, particularly 20 diabetes.
Glucopyranosyloxy-substituted aromatic groups and the preparation
thereof and their possible actify aB?SGLTY inhibitors are known from
published International applicaie 34697, WO 01/27128, WO
02/083066, WO 03/099836,
2004/013118R 20041052902, WO~20031052903 and US application
US 2003/0114390. 2 of the invention The aifi of the present
invention is to figtkgeW pyrariqgpioxy-substituted benzene
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wherein the groups R' to R®and R, R™, R” are as defined hereinafter, including
the tautomers, the sterecisomers, 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
metabolic 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, particularly
diabetes.

Glucopyranosyloxy-substituted aromatic groups and the preparation thereof and their
possible activity as SGLT2 inhibitors are known from published International
applications WO 98/31697, WO 01/27128, WO 02/083066, WO 03/099836, WO
2004/063209, WO 2004/080990, WO 2004/013118, WO 2004/052902, WO
2004/052903 and US application US 2003/0114390.
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derivatives, particularly those which are active with regard to the
sodium-dependent glucose cotransporter SGLT, particularly SGLT2. A
further aim of the present 5 invention is to discover
pyranosyloxy-substituted benzene derivatives which have an enhanced
inhibitory effect on the sodium-dependent glucose cotransporter SGLT2 in
vitro and/or in vivo compared with known, structurally similar compounds
nd/or, tt}]ave Eter pharmacological or pharmacokinetic properties. to A
r%er S Orthe present invention is to provide new pharmaceutical

dhwpiRiaiohs Rinsent Enesintalsiéorthdne prRUBMRIPANEVSS iR RanEene

AsiaRls disardesay Pasicuiicly fHiahaiaswitinestie nti e alsasaiscpahiiznt
provide a proces efroéeg gﬂ&%&&% eap%% 2G5 OIAIRg St
ﬂven on 8&1& alms o resent invention wi become ap arent to the

sm@@%éﬁqt@ﬁ@eﬁyewnyﬁanﬁ@fméﬁéﬁ%faﬁa Rﬂrﬁﬁ/ﬁgﬂﬁé'ﬁ@aﬂ@ wWich b an
@‘rﬂm@@meﬁmaﬁbw gftirsbaspechbtienpesentdnveniose elatesstorter SGLT2 in

R o AR RS 1B SRR SIS R have
méa%ﬁ?@ﬁ@‘e@f%ﬁaﬁW@?g@ﬁ)p\e% 3 if R3 is selected from

the definitions of the group B, R1 may additionally also be selected from

t i r
SR B W SR S OB B ol
which are smtabie for the preventlon and/or treatment of metabolic disorders

particularly diabetes.

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

according to the invention.

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

Object of the invention
in a first aspect the present invention relates to glucopyranosyloxy-substituted

benzene derivatives of general formula |

RT R2 R4

wherein

R is selected from the definitions of the group A and
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alkoxy, C24-alkynyl-C1.4-alkoxy, C37-cycloalkyl-Cl.4-alkyl,
C5.7-cycloalkenyl 5 C1.4-alkyl, a methyl group substituted by 1 to 3
fluorine atoms, an ethyl group substituted by 1 to 5 fluorine atoms,
C1l4-alkoxy, a methoxy group substituted by 1 to 3 fluorine atoms, an
ethoxy group substituted by 1 to 5 fluorine atoms, a C1.4-alkyl group
substituted by a hydroxy or C1.3-alkoxy group, a C2.4-alkoxy group

Subsuiag Y B DU O LA RO (o5 BRI i bico

alkoxy or hydroxy, while in the above-mentioned cy cloalk

cycloal%%'ﬁﬁ@g Bre H‘re[\WSaPr'féQﬁW?rTBg&FbJﬁgriﬂ%fB'@rf%%IQE‘Eﬂ’”e iodine,
mdeperﬂeﬂﬂ&wf@ﬂea&mm&baamwc&&iwiIERQWEM%MWG@E&
fluorine ﬁ@W"@F}AbJIQWW% y;g;ggggy (%ré%%édkﬁéw P’@é é‘&%‘i&ﬂényl«

nitro, while the alkyl or alkoxy ro%ﬁ) e mono- or polysubstituted by

fluorine “and'sy- p%é‘\%f'éié@*@ﬂéw&} ihfiedfihiBon L8 nPEEa8 gy grour
R1 is selebséthedimythécdefimitionsofitheCgrealoay, R3nsthy-admitignalistituted

also be%?ej q5ted joam Q%Sn‘i@eéﬁ‘ QQ&@%B%S%*:Q&M&&%;PW@ %‘ﬁu&[@é@ﬂﬁns

iodine, Cl.6-alkyl, C2.4- I-Cl.4- |, C2.4-alkynyl-Cl-4-alkyl

ConalkB et S8R s A R e S e SRR atkony
C5.7-cygtoatkeutyalit@Bdrb oy Elerdiip-@ Ldsallyixy grOUP, Cs.e-cycloatkyl-Cs.3-
C5.7-cyglralkenybbrbdyalkyl, C3-6-cycloalkylidenmethyl, hydroxy,
C1.6-alkoxy, C3.6-cyc oaIkyI -Cl.3-alkoxy, aryl, aryl-C1.3-alkyl, heteroaryl,
heteroaryl-C1.3-alkyl, aryloxy, aryl-C1 3-alkyl-oxy, a methyl or methoxy
group subdttinti spoveoBminnadecainaiky aBhoyclsikiieoy! Oagaike:sr B0

group swtaﬁ;ugﬁa MpubiarafleranRRMsdabenbidhiion SO URIStidasd
by a cyano group, a C1l4-alkyl group substituted by a hydroxy or
C1.3-alkylGxy group, cyano, carboxy, C1.3-alkoxycarbonyl,

aminocarbonyl, (C1.3- alkylamino)carbonyl, di-(C1.3-alkyl)aminocarbonyl,

Wrolid!@ehm@am@mﬂerpiﬂwﬂﬁ:i@-bMW@thermﬂﬁ%@wbﬁ”& -
p'pera2|2£'l(]6')X(|,' %%tr)}g%wmtr while the alkyt or alkoxy group may be mono- or

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

if R is selected from the definitions of the group A, R® may additionally also
be selected from the meanings hydrogen, fluorine, chiorine, bromine, iodine,
Cisalkyl, Ci.s-alkenyl-Cig-alkyl, Cos-alkynyl-Cqg-alkyl, Coqs-alkenyl-Cq4-
alkoxy, Cy.4-alkynyl-C,.4-alkoxy, Cs.y-cycloalkyl, Csr-cycloalkenyl, Cs.r-
cycloalkyl-Cy.4-alkyl, Cs.7-cycloalkenyl-Cq_4-alkyl, Csg-cycioalkylidenmethyi,
hydroxy, Cq.s-alkoxy, Cse-cycloalkyl-Cqs-alkoxy, aryl, aryl-Cy_s-alkyl,
heteroaryl, heteroaryl-Cy.3-alkyl, aryloxy, arvi-C4.z-alkyl-oxy, a methyl or
methoxy group substifuted by 1 to 3 fluorine atoms, a Cog-alkyl or Co4-alkoxy
group substituted by 1 to 5 fluorine atoms, a C44-alkyl group substituted by a
cyano group, a Cq4-alkyt group substituted by a hydroxy or C..z-alkyloxy
group, cyang, carboxy, Cyz-alkoxycarbonyl, aminocarbonyl, (C1.5-
alkylamino)carbonyl, di-(Cy_s-alkylyaminocarbonyl, pyrrolidin-1-yicarbonyl,
piperidin-1-ylcarbonyl, morpholin-4-ylcarbonyl, piperazin-1-yi-carbonyl, 4-(C..
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4 3-alkyl)-piperazin-1-ylcarbonyl, (C1-0-alkyl)carbonylamino, C1_4-alkyl-
sulphonylamino, Cl-4-alkylsulphanyl, Ci.4-alkylsulphinyl,
Ci.4-alkylsulphonyl, arylsulphonylamino, aryl-C1.3-alkylsulphonylamino or
arylsulphonyl, 5 R4, R5 independently, of one another denote hydrogen,
fluorine, chlorine, bromine, iodine, cyano, nitro, C1.3-alkyl, C1.3-alkoxy,
methyl or methoxy substituted by 1 to 3 fluorine atoms, A denotes

Cosdlen ez sekepdo e ol Gadippalepy. 10

aryl, heatero Icarbonyl eteroarylca n
am.nocww&ﬁwwaoaﬁzwa@ma@amﬁ Ce= M*Sg%lmw&wm@&&%@mnw

pyrrolidinylsyitpacogaymhirm pemidiy: -yl plsndmgin yizonpioadineddyidatiboyly |,
piperazin-l-ylcarbonyl, 4-(C1_4-alkyl)piperazin-1-ylcarbonyl, arylamino-
carb nyI heteroarylaminocarbonyl, C1.4-alkoxycarbonyl, arP/I -C1.315

dﬁﬁ%ﬁw Y&B@P?Iaéﬁf*?h%ﬁ%amb?ﬁﬂ" fr‘HﬂFtS’ech‘z@’Ei‘lﬁyP&ﬂ‘FW??

d| (Ci. 3odlky) a0 nitryr rolighakly G pyatialidina®ibp- tryretipeyidim<tiyked by
piperidiny 2-00:ds Emﬁgholm -4-yl, morpholin-3-on-4-yl, piperazin-1-yl,
4-(Ci_3- alkyl)plperazm -1yl, C1_4-alkylcarbonylamino,

arylcarbonylamino, heteroarylcarbonylamino, C3_7-cycloaikyloxy,
£5.7-cyddoalke Oyleakyariidx (. 20 ketetohriloxyy@hilya i Rylsayolialknyl,
Cl.4-alk W&Q%%t%% Zaz%emmfs%@r@% ﬁ%@f@@@ﬁ%&ﬂpﬁmyl

C3 7-c cIoaI I I honyl, C cloalkenyls

o R A Dt e ey
arylsulghimglidamyisidptionyl, pipesiciariAdoanbemyl nvethadiards b,
hetefo%ﬂé#&ﬂhﬂlﬂw@aﬁﬁéﬁﬂ QLI RaldD MR ARE @mv&ﬁwwamakynyl

‘and alken e mono. or Iys stituted fluorl eor
chloriné’ g%??’%’ﬁi%?ﬁ&?gy TRSREPS kynyi anangf(sl?ﬁ/l%roﬂbs fiay be

mono- atk@oaidunstitheterayvdentiekosydirharhtaming & 1-4akngmino, di-
(Cs.z-alkyhamino, pyrrolidin-1-yl, pyrrolidin-2-on-1-yi, piperidin-1-yi, piperidin-
2-on-1-yl, morpholin-4-yl, morpholin-3-on-4-yl, piperazin-1-yl, 4-(C1.3-
alkyl)piperazin-1-yl, Cs4-alkylcarbonylamino, arylcarbonylamino,
heteroarylcarbonylamino, Ca.r-cycloalkyloxy, Cs.z-cycloalkenyloxy, aryloxy,
heteroaryloxy, Ci.e-alkylsuiphinyl, Ci.s-alkylsulphonyl, Cao-
cycloalkylsulphanyl, Caz-cycloalkylsulphinyl, Cso-cycloalkylsuiphony!, Cs.r-
cycioalkenylsulphanyl, Csr-cycloalkenylsuiphinyt, Cs.7-cycloalkenyisuiphonyi,
arylsulphanyl, arytsulphinyl, aryisulphonyl, heteroarylsulphanyl,
heteroarylsulphinyl, heteroarylsulphonyl, cyano or nitro,

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

polysubstituted by flucrine or chiorine, and

the above-mentioned alkyny! and atkenyl groups may be mono- or
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 Cqz-alkyl, and
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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 cycloalkyi and
cycloalkenyl rings one or two methylgne groups may be replaced
independently of one another by 0, S, CO, SO, S02 or NRN, 5 B denotes
tri-(C1.4-alkyl)silyl-Ci.o-alkyl, C2.6-alkyn-1-yl, C2-6-alken-1-yl, amino,
Ci.3-alkylamino, di-(C,_3-alkyl)amino, pyrrolidin-I-yl, pyrrolidin-2-on-1-yl,
piperidin-1-yl, piperidin-2-on-1 -yl, morpholin-4-yi, morpholin-3-on-4-yi,
PiperadtilgARYeemeRgR YIS 331 SRR HIIIGR 5 T
heteroatyicgerenyiaupinoanitere@aced-tytspatidgatiyof one another by O, S,
C5_,o-%lg@kg6\£lgm,@§_ lo-cycloalkylsulphanyl,
C3_,o-cycloalkylstiphinyl, C3.10-cycloalkylsulphonyl, C5:
lo-cycloalkenylsulphanyl, C5_,o-cycloalkenylsulphinyl;
I£s_,0-dyalatdasnyl saliofisiyCany b iCarydliarybulpBinyglken-1-yl, amino,

hetero%}}gggﬁ?dm}lquai_t@@m HiRNiByrckaiMile Hyeralmue-srentoned
n

alkynyl and alkenyl groups may be mono- or._pplysubstituted, by flugrine or
- chlorin@PSAtIRRE 'tfﬂ%r-'ﬂ'l'é'ﬁfﬁﬁiégiamgwoz&ﬁagﬁkénﬁﬁé%ﬂ%é%éﬁje

mono- pipeRfritisupstt(Gedalyyittiperealroi iffendeargroMleaning; while the
a_bove'H%?&EQH%MX@%HO@H%@YQ&Q@K&M&!&%%WP@yﬂl&ﬂi&:@roxy, Cs.
disubstituted indepen entLy of one ﬁ”ﬂme%% ﬁQ,Lfbétltu_ené% s’c?(l(?cutpg‘ (;rno Ce
fluorine' BXFEARBSHIRDA W & o8 T8 BBV R EntSHED cy oAy and * ~
cycloalkecydiomigsngisalphanyb Guetiayriemkgrotamphivay. Se repraloatkenyl-
indepengdentuypf LRSAHIRET BYiSUIShiny, hetercaryisulphanyl or

heteroaryisuiphinyl,

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
disubstituted by identical or different groups L1;

while the above-mentioned cycloalkyl and cycloalkenyl rings may be mono-
or disubstituted independently of one another by substituents selected from
fluorine and Cs3-alkyl, and

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

RN denotes H, Cis-alkyl, Cis-alkylcarbonyl or Cy4-alkylsulphonyl,
L1 independently of one another are selected from among hydroxy, cyano, nitro,

Car-cycloalkyl, aryl, heteroaryl, C1s-alkylcarbonyl, aryicarbonyi,
heteroaryicarbonyl, aminocarbonyl, Cis-alkylaminocarbonyl, di-(Cs.z~alkyl)-
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CO, SO, S02 or NRN, 30 R" denotes H, C,_4-alkyl, C,-4-alkylcarbonyl or
Cla-alkylsulphonyl, L1 independently of one another are selected from
among hydroxy, cyano, nitro, C3_7-cycloalkyt, aryl, heteroaryl,
C,.}-alkylcarbonyl, arylcarbonyl, hetegoarylcarbonyl, aminocarbonyl,
C14-alkylaminocarbonyl, di-(C1.3-alkyl) 6 aminocarbonyl,
pyrrolidin-1-ylcarbonyl, piperidin-1-ylcarbonyl, morpholin-4- ylcarbonyl,

ar Iamlnacarb |, het I b

O B ey ol
aryloxyy\srREBomArpIsRMI mﬂyf@&ﬁﬂﬁ%law%‘iﬂm% |C54-alkoxycarbonyl,
heteroaryistyphatiiydydaiodnalkydserpnimg ;. aaticudpizinpinietarealkyisuiphinyl,
Cl_ 4-a 3}%/' u}%fggrlaxlg %se!&ha&szgggagﬁeé%ymggpnyl and L2

indep en of one her are selected from amon% uorine, chlorine

brom|nlée‘i@aﬁfé‘st’j&h@rﬁ(l'kﬁ‘ﬂﬁlm%mﬂmaWH@F&WB ErearviSuRy A C"
10 diflucsmyasinosyytrdhisushetiybayddrdeoyantupionREai7a, R7b, R7C

independently of one another have a meaning selected from among

drogen, (C1.18-alkyi)carbonyl, (C1.18-alkyl)oxycarbonyl, arylcarbon
SRR SN IOR AR By S SR TETRLIAC e AR

the defmmmaf;Mmamﬂﬁwuwﬂmnwmttrpfhlem}hethmka@hﬂﬁqlkgmups
which A 1060 O fleHsbidsg AdepsAian of ne another by

identical or ditfferent groups L2; and 20 by the heteroaryl groups

mentioned in the definition of the above groups are meant a pyrrolyl,

Rirar¥A, thienyl, pyridyl, indolyl, benzofuranyl, benzothiophenyl, quinolinyl,

ORI AASHRER hg R hVS Fﬁééﬁihé SUERLA ritPabrlgiony

or pyridyl group, wherein one or two ?) grougs atie relolar% 'PX q

nltrogeh 89%“ (Cs.1s-alkyl)carbonyl, ( 13- oXycarbonyl, arylcarbonyl an
aryl-(Cy.s-alkyl)-carbonyl,

while by the aryl groups mentioned in the definition of the above groups are meant
phenyl or naphthyl groups which may be mono- or disubstituted independently of one
ancther by identical or different groups L2; and

by the heteroaryl groups mentioned in the definition of the above groups are meant a
pyrrolyl, furanyl, thienyl, pyridyl, indoiyl, benzofuranyl, benzothiophenyl, quinofinyl,

isoquinolinyl or tetrazolyl group,

or is meant a pyrrotyl, furanyl, thieny! or pyridyl group, wherein one or two methyne

groups are replaced by nitrogen atoms,

- oris meant an indolyl, benzofuranyl, benzothiopheny!, quinolinyl or isoquinoliny!

group, wherein one to three methyne groups are replaced by nitrogen atoms,

while the above-mentioned heteroaryl groups independently of one another may be
mono- or disubstituted by identical or different groups 1.2,
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or is meant an indolyl, benzofuranyl, benzothiophenyl, quinolinyl or
isoquinolinyl group, wherein one to three methyne groups are replaced by
nitrogen atoms, 30 while the above-mentioned heteroaryl groups

~ independently of one another may bey mono- or disubstituted by identical

or different groups L2; 7 while, unless otherwise stated, the
above-mentioned alkyl groups may be straight- chain or branched, the

IAMomsLss s siaLuspmerstiessoimitdnaduiRg thetpehanrbiesalis-

“thereof. 5 The compounds of general formula | according to the invention

SRINPEL BRI ogically acceptable salts thereof have valuable
pharmacological properties, particularly an inhibitory effect on the

SRARHsRepReL FNEosRSHABSD MR R G tRAsHEUIR Y SGkd thereo.

Moreover compounds according to the invention may io have an inhibitory
effect on the sodium-dependent glucose cotransporter SGLT1. Compared
Withcarprssibedihtebiafetffeta bacSEIiml tthdenvavondedttording to
IReSBMRRUAD SEIBTANLY JoipHeRGH TR S OMnGaiME pha e B RuRA SreeBHRa,
also relates to th ﬁ_&\ﬁolo\%lc}%@{ agc%&t?ble %alt§ qf the 15 com %lépds
RRIUGHARY 38 PG G A R8P ISP R ENIC AR PRAM R tion
Ao elatisterip SR dnrearenraposisissacesndiigiitg loentiondnay

SNBRAURACFPEHBG B the SBYRABIRhaAYRIOHeIcallyrapeapiaie TRt
according tg the invention, Oﬁtionﬁélc\!t torggg]_eﬁv#irg gone 8rn graecérrl)e It o
CAPRICI NI ARSI BEIY AR S0P aiss r IS e BN €555 apd
iragnentooarmaiemhly ddioit g T8 selecliy@dition or one of the

physiologically acceptable salts thereof for preparing a pharmaceutical

mposition which is suitable for the treatment or prevention or. diseases
PR R 20 ISR e B A Ao S RS

cBnglooteacearsingiorthe DEIionMHtiNRmER v prganic acids.

This invention also relates to pharmaceutical compositions, containing at least one
compound according to the invention or a physiologically acceptable salt according to
the invention, optionally together with one or more inert carriers and/or diluents,

This invention also relates to the use of at least one compound accofding fo the
invention 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 influenced by inhibiting the sodium-dependent
glucose cotransporter SGLT, particularly SGLT2.

This invention also relates to the use of at least one compound according to the

. invention or one of the physiclogically acceptable salts thereof for preparing a

pharmaceutical composition which is suitable for the treatment of metabolic
disorders.

This invention also relates to the use of at ieast one compound according to the
invention or one of the physiologically acceptable salts thereof for preparing a
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This invention also relates to the use of at least one compound according
to the invention or one of the physiologically acceptable salts thereof for
preparing a pharmaceutical composition which is suitable for the
treatment of metabolic 3o disorders. Fhis invention also relates to the use
of at least one compound according to the invention or one of the
physiologically acceptable salts thereof for preparing a 8 pharmaceutical

@%”ﬁﬁgéé%@af%érjﬁ .ggiﬁg'fg}qﬂ%%g‘ﬂ%e e Jreugapsporter

, particu LT2. The inveéntion further relates to a process for
SREPRINNGY B eRigHEY RAtddsition 5 according to the invention,

characterised in that a compound according to the invention or one of the

?Hé’?&%%%bﬁ%g%?ﬁ%ﬁ%%‘gﬁo&%%? ﬁéﬂgﬁﬁB%rBﬁ%Q&chrcgmﬁgsiﬂon

Inert carriers and/or diluents by a non-chemical' method. The present
aecardiontaks iRreRieRo A {dr BrAAPYRAYEARIERAL I %0
geastiah toronelaf tiac phydioigdiodiedmeptiine sahatheteoide thivthat@dim one

- ﬁm%rréqr{%wgéﬁ% ONMRRYAASALLSNS 1A aHRH Whishare defined as

ereinbefore and hereinafter, 15 a compound of general formula it R1 R2
R4 O R3 1l R8d0 O R6 R8a0" OR60 OR' wherein 20 R' denotes H,

Tedpadkiyht (BRniBatdyd) caldiesitd, a @rock8sdtiyprergcagiba wionamylodsaiy |
GEIL AL ridiad AU AR BARYNEIRESHNHIR AV 8E HYhgroups may be
mono- or polysubstituted by halogen;

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

hereinbefore and hereinafter,

a compound of general formuia i

R R2 R4

wherein

R' denotes H, Ci.s-alkyl, (Ciqg-alkylicarbonyl, {Cy.qg-alkyl)oxycarbonyl,
arylcarbonyl and aryl-(Cs.z-alkyl)-carbonyl, wherein the alkyl or aryl groups
may be mono- or polysubstituted by halogen;

RBE Rﬁb

R®, R* independently of one another have one of the meanings given
hereinbefore and hereinafter for the groups R®, 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
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Rea R8b 25 RBC, Rea independently of one another have one of the
meanings given hereinbefore and hereinafter for the groups R6, R7a,
R7b, R7c, denote a benzyl group or a RaRbRSi group or a ketal or acetal
group, particularly an alkylidene or agylalkylidene ketal or acetal group,
while in each case 9 two adjacent groups R8a, RBb, Rao, Rod may form
a cyclic ketal or acetal group or a

1,2-di(C, noalipssntlodeikHe 3ritk i artly laae torid gesyotitilestheor acetal
above- mentlonedaqtgyéf-%&e éig%ﬁqr@ﬁi(tﬁ%eéﬂﬁf 3@{“}3%‘9{8 PSR

and the t\%/o a?ssomate Hon atoms of %@anose ring, a substituted 5

dioxane rARgvPEIERIARRS ety S Hrdas fTas REFRNRE%\ AP PXuasKAIRMS
ring, and sikytheatyd aBsborabenzaibgroatpsmeatizepmamnmseatngo ly substittiuted

by halogeiw Xﬁ%ﬁﬁ}g QAR Qg@)gkagmg%am %uk&@%%ﬁﬁgr@y

a di-(C1, 0 group; an Rc ind e endently of one

another déﬁb@"@:ﬂuﬁ’la%ﬂl aﬁid{/%?% PR3 Ry qﬁﬁ%‘?@% ﬂ‘ié’%{ﬁ}’g?tg‘iﬁ?f’
groups nwrb&g&armmramﬂysy astitbtecybyrdualo gey; aldoilecnyuiatitaegd by 2
groups mer E%} %@épﬁqg@g %rﬁf the above groups are meant 15

p

phenyl or n roups, preferably phenyl groups; and wherein the
groups R' to R5 and Re, R'a, R7b, R7" are defined as hereinbefore and
Rerehafiend@teisisaty wfdndthnathed demgeatientiiythergresent€ of siyb wis

or Bronstgd Acid il6: dPeiRMLRIHIEHHY RIAS-RIESEP SRR

simultaneously or subsequeritly; or b) in"order to prepare compounds of
general f8#99E0 wherein R6, R'8, R 7b and R7C denote hydrogen, 25 a
compound of general formula 11l R1 R2 R4

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

phenyl or naphthy! groups, preferably phenyl groups;

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

and hereinafter;

is reacted with a reducing agent in the presence of a Lewis or Brensted acid, whiie

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

b)  inorder to prepare compounds of general formula | wherein R%, R’ R™ and

R’¢ denote hydrogen,

a compound of general formuia 1il

i
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Redo O Rs R3 Il ReaO OR80 OR 8b 10 wherein Rea, Reb, Rac, RBd
and R1 to R5 are defined as hereinbefore and hereinafter, but at least
‘one of the groups Rea, Reb, Rec, Red does not denote hydrogen, is
hydrolysed, and 5 if desired a compo#d of general formula | thus
obtained wherein R6 denotes a hydrogen atom, is converted by acylation
into a corresponding acyl compound of general formula I, and/or 10 if
necessary any protective group used in the reactions described above is

FIRAYRR@NJIO b ﬁ&f&%w%m@@é&@djmm%t@mﬁaﬂ@ré Hmﬁﬂbéﬁiﬁﬁ&
is resolved into its sterecisgm g§ @g/ 5if de Ey oun of
t

AL AL eI WA e AR e Ll O e

narbbused|\afor pharmaceutical use |nto the physiologically acceptable
salts thereof. 20 This invention further relates to a process for preparing

compounds of :
Eﬁggre ompgu nc? o?lggr%@l 48:1'1'151{3 Bt%us oig%alne wﬁ{ergln ﬁ‘sdenlc;lces a’
hydrogen atom, is converted by acylation into a corresponding acyl compound of

general formula 1, and/for

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

if desired a compound of general formula | thus obtained is converted into the salts
thereof, particularly for phamaceutical use into the physiologically acceptable salts

thereof.

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

formuia I}

Rt R? R4

wherein
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25 wherein 11 R'denotes H, C14-alkyl, (Ci.18-alkyl)carbonyl,
(C1_18-alkyl)oxycarbonyl, arylcarbonyl and aryl-(C1.3-alkyl)-carbonyl,
wherein the alkyl or aryl groups may be mono- or polysubstituted by
halogen; 5 Rea Rab Ra, R8d independlently of one another has one of the
meanings given for the groups Ra, R7a, R7b, R7C, denote a benzyl
group or a R3RbRSi group or a ketal or acetal group, while in each case

w0 adjaceshepsRaalkRBIT BaalkRrdroay foom aailickessoryacetal
group °rerg@’c&?ﬁ%gﬂé‘iﬁht‘%{%ﬂ&%@ﬁn&%‘éﬂiﬂﬁyﬂf&ﬂ&Qy}ﬁrﬁ{é"aﬁﬁy{ W% groups

substitut oxydioxane Ting, particularly a
2,3-dimetAnDs-Bieng- SLARYRYPSItETRANRIMRS; and alkyl, aryl and/or
benzyl groups may be mono- or polysubstituted by halogen or

ir3salkoxy and benzyl groups may also be substituted by a
dlggbjmﬁ-al%mino ?roup; and 15 Ra, Rb, R independently of one
&hotRer defisrententikef o5 PorLg s Rl meRMRS ARGNIPLIF
groups maydopnRSn&R HIR3YIREt btitoteed tnbvll ggen; ond RERIRBEgE0YD oF a

groups meaigRed I ING-AGIINHAE Rl %ngmfgeﬁéﬂ‘%&wf‘?%", R,
phenyl or naphthyl groups, preferably phenyl groups; and R’ to RS, Ra,
R7a, R7bR72A EHR ARSI R ANBERBISENE Rerakigiar, Wik &rairagen

organomessdhcscdithp gyrah¢sd vingch snbstibieolR smesidyxradogen padieliarly

25 exchangs oubyeiRyesigi@ MERLI FACARARHIEISARMKA ahA and/or

halogen benzylbenzene comé)ound of ge er%l formyla IV R1 R2 R4 R3 IV

Hal RS benzyl groups may be mono- or polysubstituted by halogen or Cy_z-alkoxy
and benzyl groups may also be substituted by a di-(Cq.3~alkyljamino

group; and

R R?, R® independently of one another denote Cq.4-alkyl, aryl or aryl-Cs.s-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 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
exchange or by inserting a metal in the carbon-halogen bond of a halogen-

benzylbenzene compound of general formula IV

R1T R2 R4

Hal

RS

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

hereinafter, and optionally subsequent transmetallation, is added to a gluconolactone
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30 wherein Hal denotes ClI, Br and | and R1 to R5 are defined as
hereinbefore and hereinafter, and optionally subsequent transmetallation,
is added to a gluconolactone 12 of general formula VI OR 8d O 0 VI
Rea011 ORB" ORBb 5 wherein R8a, 28b, R8', R8d are defined as
hereinbefore and hereinafter, and then the resulting adduct is reacted,
preferably in situ, with water or an alcohol R'- OH, while R' denotes
eptienatly mRstifuted C1_4-alkyl, in the presence of an acid, 1o such as
for example methanesuiphonic acid, sulphuric acid, hydrochloric acid,
acetic acid or ammonium chloride, and optionally the product obtained in
the @&Action with water wherein R' denotes H is converted, in a

sub equgnt I’(%S':lCtiOﬂ, with an acylating agent, such as for example the
#10 acid chloridgyor anhydride, into the product of formula Il
wherei R’ denotes (Ci.ie-alkyl)carbonyi, (C1_18 15 alkyl)oxycarbonyl,
dryfdarbdny! o‘?%ryl-(Cl_B-aIkyI)-carbonyI, which may be substituted as
specifieo@'ﬁe intermediate products listed, particularly those of formula
IV, formula Il and formula lll, are also a subject of this invention. 20 13
Detailed crptipn gf the inyention Unless otherwise stated, the groups,
R bett o s BB AT P EFRE BT RN, R6,
Rard, R7b, R'C, Rea, RBb, RBC, RB', are defined as above and
hereinafter.

- then the resulting 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,
such as for example methanesulphonic acid, sulphuric acid, hydrochioric acid, acetic
acid or ammonium chloride, and optionally the product obtained in the reaction with
water wherein R' denotes H is converted, in a subsequent reaction, with an acylating
agent, such as for example the corresponding acid chloride or anhydride, into the
product of formula |l wherein R' denotes (Cq.qg-atkyl)carbonyl, (Ci.qs-
alkybhoxycarbonyl, arylcarbonyl or aryl-(C4.a-alkyl)}-carbonyl, which may be substituted
as specified.

The intermediate products listed, particularly those of formula IV, formula li and

formula i, are also a subject of this invention.
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5 If residues, substituents or groups occur several times in a compound,
they may have the same or different meanings. According to the invention
preferred glucopyranosyl-substituted benzene derivatives io are those of
general formulal RIR2 R R3 RBO R8 Co R7a0 OR 'c OR' wherein 15
R'is selected from the definitions of the group A and if R3 is selected from
the definitions of the group B, R1 may additionally also be selected from
pbaiRgaReRpysHagene inainichlorine, bromine, iodine, C1-0-alkyl,

a’]i)ﬁs gﬁep‘xl Cl‘h(%%f yﬁh %ou %l ‘%@?élug %"%bs%éx &Xcﬁﬁfﬁlaﬁ}@@ RS,

S cyc [QuUp su stlfute by 1'to 3
Aldbrde l@ofs Ran B ﬁgr&p é.lbﬁltut%d t%/ f&3HfinrhasREAE 0¥4-
haltemafte. methoxy group substituted by 1 to 3 fluorine atoms, an ethoxy

group substituted by 1 to 5 fluorine atoms, a C1 -alkyl group substituted by
a hydroxy or C5-3-alkoxy group, a C2-a-alkoxy group substituted by a
IRSHENGEo P ARSI HSUGFRATITIR ) (SRR -E 4 BTRREKY BPHyERYxy,
nahdl ghi dhe aboyderentiznethgsy/.cloalkyl and cycloalkenyl rings one or two
methylene groups may be replaced independently of one another by O or
14 CO, and R 2 denotes hydrogen, fluorine, chlorine, bromine, hydroxy

ssondinngp b3 RIS b AR HRHERS ISP PRTESR GRARY oS
anayidae wiaReec formula |

R' RZ R4

wherein
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, chioring, bromine, iodine,
Crs-alkyl, Cog-alkenyl-Ci4-alkyl, CH-alkynyi-C1._4—a!ky!, Carcycloalkyl-Cqs-
alkyl, Cs7-cycloalkenyl-Ci4-alkyl, a methyl gfoup substituted by 1 t0 3
fluorine atoms, an ethyl group substituted by 1 to 5 fluorine atoms, Cy4-
alkoxy, a methoxy group substituted by 1 to 3 fluorine atoms, an ethoxy
group substituted by 1 to 5 fluorine atoms, a Css-alkyl group substituted by a
hydroxy or Cs3-alkoxy group, a Cz.s-alkoxy group substituted by a hydroxy or
Ci.z-alkoxy group, Cas-cycloalkyl-Ci.z-alkoxy or hydroxy,

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

methylene groups may be replaced independently of one another by O or
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5 polysubstituted by fluorine, and R3 is selected from the definitions of the
group B and if R1 is selected from the definitions of the group A, R3 may
additionally also 10 be selected from the meanings hydrogen, fluorine,
chlorine, bromine, iodine, Cis-alkyl, Gz-4-alkenyl-Cl-4-alkyl,
CZ-0-alkynyl-C1.4-alkyl, C3.7-cycloalkyl, C5.7- cycloalkenyl,
C3.7-cycloalkyl-C1.4-alkyl, C5.7-cycloalkenyl-Ci.4-alkyl, C3-6-
cycloaligyidgpemethyl, hydroxy, C1_6-alkoxy, Cis-cycloalkyl-Ci.3-alkoxy,
aryl, aryl-C1.3-alkyl, heteroaryl, heteroaryl-C1.3-alkyl, aryloxy,
aryl-C1.3-alkyl-oxy, a 15 methyl or methoxy group substituted by 1 to 3
ROorinedatotas adreeal ypareCshierfiR NP aYoe T kiisstt Hedahyh $o-5
fluorlﬂ%ﬁtﬁ@%ﬁ&%ﬁﬁ@%@uﬁe SUSHELRE ) GR G ARy BEORBNE- or

Ci-4- alk b it a hydroxy or Cls-alkyloxy group, cyano,
carboxy, E%%ég Eo@g{)ony amc%ocarbonyl (C1-

3-alkylamino)carbonyl, di-(Ci.3-alkyl)aminocarbonyl,

Ryrrolidinsrydest pony tha A4ripeceind 4ilearbop ambrpholin-4-ylcarbonyl,
piperazin-1 -yl-carbonyl, 4-(Ci. 3-alkyl)-piperazin-1-ylcarbonyl,

(C1_4- alk)(l)carbonylamlno C1.4-alkyl- sulphonylaming,

C1-0- aFRﬁsiﬂﬁHWdéﬁﬂiﬁﬂ%ﬂlB‘Pﬁﬁﬁf be %f%HRﬁsﬁi ﬁ@ﬁy"‘ldd‘“o”a"y also

arylsuIM&mmereGﬂeanmbyIBlemm arhioie kpboyd, Rifine,
n RO QCeRenoeni MRl el mg;imyv@%wﬂeggle o\ GRNGINS; -
bromin€, jodine, cyano, n aﬁ 3-a koxy, methyl or
methox&ﬁ%\%&ﬁ%&w%l‘aﬁw o e B AT ErsrliCasyi,
Cz-6-alkgrmedtyllidsdafresielh aljdo g 5 -cytioatkEpylcy80aikyl.(hatataaylaryl,

C14- a'W%bogbﬂyt%@%Q&F%Q%SFQ%Y'CQFM%Ioﬁ?‘ ngcarBoMh-oxy, a

C14-alky amlnocarbonyl di 3-alkyl)aminocarbo

pyrrolldmeﬂ})i'c%(rﬁwxﬁl%'é’ﬁalﬁ TZW&{PSOI?V i r%‘f%\% AOMsup yralkvt or

* piperazity-3aioargony, séiDibdlivyf) pfeliazimé aitrasbafily-alkyl group

arvlam'&%aﬁmaayﬂyy*be&%%@éhnalr},oeﬂtacnaxlg@u& @!s%amwamydmxyor

aryl-Cj.3 15 alkoxycarbon l, heter%a I- Ikox %arb nyl, amlng

-alkylarﬁihba lisyloxy group, ¢ ano, car x¥ 13-3{ oxycarbonyl, antinocarbdny, (C4.
s-alkylamino)carbonyi, di~(C1.3-a|kyl)amtnocarbony!, pyrrotidin-1-ylcarbonyl,
piperidin-1-ylcarbonyl, morpholin-4-ylcarbonyl, piperazin-1-yl-carbonyl, 4-(C1.
s-alkyl)-piperazin-1-ylcarbonyl, (C14-alkyl)carbonylamino, Cq.4-alkyi-
sulphonylamino, Ci4-alkylsulphanyi, Cy.4-alkylsulphinyl, Cq4-alkylsulphonyl,

arylsuiphonylamino, aryl-Cq.z-alkylsulphonylamino or aryisulphonyi,

R*, RS independently of one another denote hydrogen, fluorine, chlorine, bromine,
iodine, cyano, nitro, Cqs-alky!, Cy3-alkoxy, methyl or methoxy substituted by

1 to 3 fluorine atoms,

A denotes Co.g-alkyn-1-yl, Ca.s-alken-1-yl, Caz-cycloalkyl, Cs.7-cycloalkenyl,
aryl, heteroaryl, Cq4-alkylcarbonyl, arylcarbonyl, heteroarylcarbonyl,
aminocarbonyl, C1.s-alkylaminocarbonyl, di-(C4.3-alkyl)aminocarbonyl,
pyrrolidin-1-ylcarbonyl, piperidin-1-ylcarbonyl, morpholin-4-ylcarbonyl,
piperazin-1-yicarbonyl, 4-(CM—aiky!)piperaZin~1 -ylcarbonyl,

arylaminocarbonyl, heteroarylaminocarbonyl, Cs.4-alkoxycarbonyl, aryl-Ci.3-
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(Ct.3-alkyl)amino, pyrrolidin-1-yi, pyrrolidin-2-on-1-yi, piperidin-1-yl,
piperidin- 2-on-1-yl, morpholin-4-yi, morpholin-3-on-4-yl, piperazin-1-yl,
4-(Ct_3-alkyl)- piperazin-1-yi, C1 -alkyicarbonylamino, arylcarbonylamino,
5 heteroarylcarbonylamino, C3.7-cyciealkyloxy, C5.7-cycloalkenyloxy,
aryloxy, heteroaryloxy, C14-alkylsulphinyl, Ci.a-alkylsulphonyl, C3_7-
cycloalkylsulphanyl, C3_7-cycloalkylsulphinyl, C3 7-cycloalkyisulphonyl,
C5.7- aygl MM@U%BHW!@%—GW%Y@UMW|81.4-aikyiam|no di-

Cs.7-C Ioal,F ylsu J)%gﬁéi qanyls é}hanglh_ YSYlE g;;ﬁ %Islu}}?g, gé/rldin-_

hetero ry?s any eroarys phlnyl etero ony no or
nitro, vdkire thé am@ohneﬁubﬁmpamworaﬁwbm@ﬁsﬂ@?ohﬂsAni@yab@kvf%
mono- &;semlusuhsmw%&w&u@ﬁmm&m:a,n'usueb@:m,daizﬁnuhiIe the

b ti d.alk
NN %ril'égﬁ*‘&?@n@ (A

cycloaligiptsivisyaidaikeatiyispaim YadPbprdishbstituted
indepes@ratiyielipAenanalecyoaibsiitpeints, &%l%mmmuwémrm@r
and Ol R BT i 200 a%ﬂg%nga@«ﬁg A0 ARy,

afl
rings one of thyl &ne Gt groups ma epen ently of one

anotherdgurant @ysuphing, grisriRbors! @am@gsulphany!

tri-(C L AcdyhsidisHiglaletbréahainoml -yl £6a-G-alken-1-yl, amino,
C1.3-alkylamino, di-(C1.3-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-yt,
plperaﬂhﬂiiﬁp A ?‘@%R?ﬁ?ﬁp%“&%’h ﬁ”?la%ﬁﬂ&?%‘rﬁlﬁ?ﬁ}’n@ B§no- or
heterogsyfeasbmyda mjruoniicooGRidHeychadlkyloxy, C5.7cycloalkenyloxy,
C3_7- cycloalkylsulphanyl, C3-7-cycloalkylsulphinyl,

C3.7-cycloalkylsulphonyl, C5-7- cycloalken Isu nyl,
R e A Ly P i P e
arylsulpisimgtihaie taaddstidphamniifferchtgeroasyildukpkinyl,

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

fiuorine and Cy.5-alkyl, 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 NRY,

B deanotes tri-(C+.4-alkyl}silyl-Cq.s-alikyl, Cas-alkyn-1-yl, Cog-alken-1-yl, amino,

Ci.z-alkylamino, di-{(C4.z-alkyt Yamino, pyrrolidin-1-vi, pyrrolidin-2-on-1-y1,
piperidin-1-yl, piperidin-2-on-1-yl, morpholin-4-yl, morpholin-3-on-4-yt,
piperazin-1-yl, 4-(Cq.z3-alkyl)piperazin-1-yi, arylcarbonylamino,
heteroarylcarbonytamino, nitro, Csz-cycloalkyloxy, Cs.zcycloalkenyloxy, Ca.r-
cycloalkylsulphanyl, Caz-cycloalkyisulphinyl, Car-cycloalkylsulphonyl, Cs.7-
cycloalkenylsulphanyl, Cs.r-cycloalkenylsulphinyl, Cs.r-cycicalkenylsulphonyl,
arylsulphanyl, arylsulphinyl, heteroarylsulphanyl or heteroarylsulphinyl,
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16 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 5 disubstituted by identical
or different groups L1; the above-meffioned cycloalkyl and cycloalkenyl
rings may be mono- or disubstituted independently of one another by
substituents selected from fluorine and Ci-3-alkyl, and 10 in the
abovewhintienssh oychealioiahalloyelcalkeldnihgrs urenontive Morthglene

group%%gwﬁt[g@&mg}g%@@gﬁ%g@e another by 0, S, CO, SO,

SO2 or NRN, 15 R" denotes H or Cl-a-alkyl, Li independently of one
another are selected from among cyano, nitro, aryl, heteroaryl,

C1-4-athey tamtzamph tinytcaalignyll ahé afkenyl/trarpemysy beninersarbionyi,

C1-a-aiylpminasasPRIdvdi 6 disdrafbsupinogarbonyl, 20
pyrrolidin-1-ylcarbonyl, piperidin-1-ylcarbonyl, morpholin-4-ylcarbonyl,

arylaminocarbonyl, heteroarylaminocarbonyl, Cla-alkoxycarbonyl,
aryl-Clhealkoxgroaebiomgd epainaliy bEl Seltkdigmdriasynaa g aigtosy,
aryloxyysheieraaniiesrdslug kybHd RRgNg: By WsbdahRMM selected from
heteroarylsulphanyl, C&(—z?-_al ylsulphinyl, arylsulphinyl,
heterog?ﬁ?f&ﬁﬁl’fﬁﬁ’ YafRVIsulphonyl, 25 arylsulphonyl and
heteroarylsulphonyl; and L2 independently of one another are selected

from anenaidosnceRRRIREINEy clRENRIBRd didBIKESH Ay, slilupramethyl,
T s LB

0O,
1 naently 6f one Ao ave a meaning
selectder&f@. &AeongNR™,
RN denotes H or Cs.s-alkyl,

L1 independently of one another are selected from among cyano, nitro, aryl,
heteroaryl, Ci«-alkyicarbonyl, arylcarbonyl, heteroarylcarbonyl,
aminocarbonyl, Cs4-alkylaminocarbonyl, di-(C4.z3-alkyl)aminocarbonyt,
pyrrolidin-1-ylcarbonyl, piperidin-1-yicarbonyi, morpholin-4-yicarbonyl,
arylaminocarbonyl, heteroarylaminocarbonyl, C1.s-alkoxycarbonyl, aryl-Cs.3-
alkoxycarbonyl, heteroaryl-Cq.s-alkoxycarbonyl, Cs4-alkyloxy, aryloxy,
heteroaryloxy, Cis-alkylsulphanyl, arylsulphanyl, heteroaryisulphanyl, Cs-
alkylsulphinyt, arylsulphinyt, heteroarylsulphinyl, Cs4-alkylsulphonyi,
arytsulphonyl and heteroarylsulphonyi; and

1.2 independently of one another are selected from among fluorine, chiorine,
bromine, iodine, Ci.a-alkyl, difluoromethyl, trifluoromethyl, Cq.3-alkoxy,

diflucromethoxy, trifluoromethoxy and cyano; and

RS R

R™, R independently of one another have a meaning selected from among
hydrogen, {C1.4g-aliyl)carbonyl, (Cs.1e-alkyl)oxycarbonyl, arylcarbonyl and
aryl-(Cq.3-alkyl)-carbonyl,
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hydrogen, (C1-1e-alkyl)carbonyl, (C1-15-alkyl)oxycarbonyl, arylcarbonyl
and aryl-(C13-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 disubstituted jpdependently of one another by
identical or different groups L2; and 5 by the heteroaryl groups mentioned
in the definition of the above groups are meant a pyrrolyl, furanyl, thienyl,
pyridyl, indolyl, benzofuranyl, benzothiophenyl quinolinyl or isoquinolinyl

group, 10 or is meant a p rro thle r|d rou wherei

e By RS BrATIBC I B AELENGD H e AE AR e
pireitytiotylabiethglafunary/wbish zodyibp meenydt: qudmmm&dmismqgmﬁﬁyﬂy of
SHQURIWEESE HBAG HRE S B IssA 2R are replaced by nitrogen

atoms, 15 while the above-mentioned heteroaryl groups may be mono- or
disubstituted independently of one another by identical or different groups .
byPthe hidésroatdsp b nsistopttdul b defbiies-ph dhtiabrie alPgreigpaenala

%éw'mnﬁotﬁaﬁw N BYrRIANEheHh, thenRHIIRA bethRBISEReIPHSDIny! or

ereof the mixtures thereof and the salts thereof. Some preferred
'ﬁ?@é{fﬂﬂﬁg(ﬁ"ﬂ‘i’&r\ndual groups and substituents of the compounds 25
according to the invention will be given hereinafter. The group R3 is

preferably in the meta or par; sition éo the -CH rld%e
R R v e e P T
foonpslarg. @placedivp firegen @oRsSR2 R4 R1.1

or is meant an indolyl, benzofuranyl, benzothiophenyl, quinolinyl or isoquinolinyl

group, wherein one to three methyne groups are replaced by nitrogen atoms,

whiie the above-mentioned heteroaryl groups may be mono- or disubstituted
independently of one another by identical or different groups L2;

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

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

according to the invention will be given hereinafter.

The group R® is preferably in the meta or para position io the -CH, bridge, so that

* compounds according to the following formulae 1.1 and 1.2, particularly formula .2,

are preferred:
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O/\R60 R5 R7a0,,, ,,OR7cOR7bR1R2R4R31.2 /\ROR5

R7a0,,, OR7c OR 7b 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 preferablyglenotes pyradnyl, pyrimidinyl,
pyridazinyl, pyrazinyl, triazinyl, imidazolyl, pyrazolyi, triazolyl, tetrazolyl,
oxazolyl, oxadiazolyl, thiazolyl or thiadiazolyl. 10 The group A preferably
denotes C2-6-alkyn-1-yl, C2~-alken-1-yl, C37-cycloalkyl, Cs-7-
cycloalkenyl, C44-alkylcarbonyl, 3,aminocarbonyl C1l.4-alkylaminocarbonyl,
d| (Cl 3 aIkyI)ar?énowronyl yrrolldln -I- ylcarbonyl

4-(C1.4-a|kyl)p|p ) &k l, C1.4 15 alkoiq/carbonyl amino,

> DiN0, 4 . no, pyrrolidin-1-yl, pyrrolidin- 2-on-1-yl,
Biﬁérldln 1-yl, |per|d|n -2-0n- 1 -yl, m@spholin-4-yl, morpholin-3-on-4-yi,
plpe7gazl- -ylAd- Clc_3 alkyl)piperazin-1-yl, C1.4-alkylcarbonylamino,
c37%ycloplk C5-7-cycloalkenyloxy, Ci.a-alkylsulphinyl,
Cl.4- aIkyIsQﬁﬁ\éonyl C3-7- cycloalkylsulphanyl, C3.7-cycloalkylsulphinyl,
C3a-cycloalkylsulghonyl, C5.¢sgycio 20 alkenylsulphanyl,
C5-7-cycloalkenylsulphinyl, C{.7- cchraIkenyIsquhonyI cyano and nitro,
19

L2

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

The term heteroaryt occurring in the groups L1, RY, R®, A and B preferably denotes
pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl, triazinyl, imidazolyl, pyrazolyl, triazolyl,

tetrazolyil, oxazolyl, oxadiazolyl, thiazolyl or thiadiazolyl.

The group A preferably denotes Cog-alkyn-1-yl, Cze-alken-1-yl, Czr-cycloalkyl, Cs.r-
cycloalkenyl, Cq-alkylcarbonyl, aminocarbonyl, Cs.4-alkylaminocarbonyl, di<(C+.3-
alkyl)aminocarbonyl, pyrrolidin-1-ylcarbonyl, piperidin-1-yicarbonyl, morpholin-4-
ylcarbonyl, piperazin-1-ylcarbonyl, 4-(Cs-alkyl)piperazin-1-ylcarbonyl, Cs.s-
alkoxycarbonyl, amino, Cs4-alkylamino, di-{(C1.3-alkyl)amino, pyrrolidin-1-yl, pyrrolidin-
2-on-1-yl, piperidin-1-yl, piperidin-2-on-1-yl, morpholin-4-yi, morpholin-3-on-4-yt,

~ piperazin-1-yl, 4-(C+.3-alkyl)piperazin-1-yi, Ci.4-alkyicarbonylamino, Ca.7-

cycloalkyloxy, Cs-cycloalkenyloxy, Cis-alkylsuiphinyl, Cqi4-alkyisulphonyl, Ca.r-
cycloalkylsulphanyl, Ca.7-cycloalkylsuiphinyl, Car-cycloalkyisulphonyl, Cs7-cyclo-
alkenylsulphanyl, Cs.7-cycloalkenylsulphinyl, Cs.~cycloalkenylsulphonyl, cyano and

nitro,
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while the above-mentioned alkynyl and alkenyl groups 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 5 identical or differepggroups L1, and the
above-mentioned cycloalkyl and cycloalkenyl rings may be mono- or
disubstituted independently of one another by substituents selected from

flfL]J.Pr%ne 3 0 d ShaRaiod A w&%ﬂ Hﬁ?eﬁ\ﬁ%ygu%%!?%%qr%o@rlkyl and

cyc oa r|n S one or two me ylené groups may be replaced
Rﬁﬂéb@,ﬁtﬂ@ﬁﬂy}’bf‘ﬁﬁ’fé‘éﬁbﬂﬁ@’ 7 (Prgfe@@y §'€5’”§>‘b?r6{r NRN, preferably 0
or CO, most particularly preferably by O. 15 Particularly preferably, the

%%@é?%%ﬁ gr?eggig_@lwﬂdjaﬂlanggg% e eM nfeRol oF UideBMHlted by

gJ ﬁcloalky oxy, CS_7-cycloalkenyloxy, C1 4-
‘Qﬁﬁﬂ Bhﬁﬂ@?'@igioéiﬂ@is Brbnyl, C3.7-cycloalkylsulphanyl, C3_
-cycloalkylsulphlnyl C3-7-cycloalkylsulphonyl, Cs7-cycloalkenylsulphanyl,

gg ZR h&méﬁtép@a@ﬂy %ﬁé%yaxsmak ?%%myq%sa@r& and nitro,
|et above-mentioned alkynyl alkenyl gro #é (ﬁ mono-

@susaﬁ%tesmfmcwﬁn8?%@8%8&%5%?&%&%5&%&5@ Rd'tRane an

@hpuiyinantioned alkynyl and alkenyl groups may be mono- or

disubstituted by 25 identical or different groups L1 and the
above-mentioned cycloalk | and cyc%

loal or
B SRS PR A PO PNKED ) et e SO0 o
@mpamamdﬁk;ﬂaaﬂ@hdamaanﬂvtﬁelab@vethﬁehﬂ&(.Sd €8, §Qy§|@alﬂp{yNR ;

Liaes 2R etbyiene HEeuUpmaYRR Fraiased By . 20

Particularly preferably, the group A denotes Cae-alkyn-1-yl, Czg-alken-1-yl, Ca.7-
cycloalkyl, Csr-cycloalkenyl, Cs.7-cycloalkyioxy, Csr-cycloalkenyioxy, Cis-
alkylsulphinyl, Ci4-alkyisulphonyl, Cs~cycloalkytsulphanyl, Cs.7-cycloalkylsulphinyl,
Cs.r-cycloalkyisulphonyl, Cs.-cycioalkenylsulphanyl, Cs.p-cycloalkenyisulphinyl, Cs.-

cycloalkenylsutphonyi, cyano and nitro,

while the above-mentioned alkynyl and alkenyl 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
identical or different groups L1, and

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

_ independently of one another by substituents selected from fluorine and Cy.3-alkyl,

and

in the above-mentioned Csg-cycloalkyl rings a methylene group may be replaced by
0.
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Most particularly preferably, the group A denotes C2-6-alkyn-1-yl,
C2.6-alken-l-yl, C3-7- cycloalkyl, C3-7-cycloalkyloxy, cyano, while in
C5.6-cycloalkyl groups a methylene unit may be replaced by 0. 5
Examples of the most particularly prggrred definitions of the group A are
ethynyl, prop-I-yn-1-yl, but-lI-yn-I-yl, cyano, cyclopropyloxy, cyclobutyloxy,
cyclopentyloxy, cyclohexyloxy. The group B preferably denotes

BRSBTSy

oyipeaiyh-Cyi-pigeaiitp2romnang, widphdhneAytioalbyigiennsa srethyjene unit
RiReeimbybadr@lL3-alkyl)piperazin-1-yl, nitro, C3-7-cycloalkyloxy, C5-7-
cycloalkenyloxy, C3.7-cycloalkylsulphanyl, C3.7-cycloalkylsulphinyl, C3.7-
cycloalkylsulphonyl, C5.7-cycloalkenylsulphanyl, _

H3BMPley cibhikampseapisgryosefered dsfinbianephike BRBAY, AR YRY
RoeMeymeioned -y sada kRGBS, BRIBEIBFOCIopentyloxy,
dpolg/gub§tituted by fluorine or chlorine, preferably fluorine, and 20 the

4B6VE M&Mioned alkynyl and alkenyl groups may be mono- or
disubstituted by identical or different groups L1; the above-mentioned

e palky Bandiexinalkesub tgs, makPRicDos ki slsiiyted-yi, Co.c-

-ind dentl h bst I luori
i A e GRS e

gintyloRPeSiding Whartivgridie 2ftonipd: MaPbelifshdc B pRRiipehaBri of one
FPaEs-by0 43CCQISRIsZIoN NRNirop ©ferallyHk Gy, Ssﬁgz (r)]r NRN,
most particularly pref . ' eferably the
AR, P IR el A BRI
qzq;@d&u@ﬂphynwﬁ:@ywﬁvamwaww!v(%:vcweﬁ%%wfagm%%r
Syienkyisdiphanyl, C3.7-cycloalkylsulphinyl, C3.7-cycloalkylsulphonyl,

C5_7- cycloalkenylsulphanyl, C5-7-cycloalkenylsulphinyl,

C5.7-cyc|oa|kenylsulphona/l,
while the above-mentioned alkynyl and alkenyl groups may be mono- or

polysubstituted by fluorine or chiorine, preferably fiuorine, and

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

the above—mentioned cycloalkyl and cycloatkeny! rings may be mono- or disubstituted
independently of one another by substituents selected from fluorine and C.3-alkyi,

and

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

~ groups may be replaced independently of one another by O, §, CO, 80, SO, or NRY,

preferably O, CO, 8, SOz or NR", most particularly preferably by O or CO,

Particularly preferably the group B denotes tri-{C4-atkylsilyl-C1 s-aliyl, Cs.s-alkyn-1-
yi, Ca.s-alken-1-yi, nitro, Car-cycloalkyloxy, Csr-cycloalkenyloxy, Car-
cycloalkylsulphanyl, Cs.s-cycloalkylsulphinyl, Cs.7-cycloalkylsulphonyt, Cs-
cycloalkenylsulphanyl, Cs.--cycloalkenylsuiphinyl, Cs.r-cycloalkenylsulphonyl,
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21 while the above-mentioned alkynyl and alkenyl groups may be mono-
or polysubstituted by fluorine or chlorine, preferably fluorine, and 5 the
above-mentioned alkynyl and alkenyl groups may be mono- or
disubstituted by identical or different.groups L1; while the
above-mentioned cycloalkyl and cycloalkenyl rings may be mono- or
disubstituted independently of one another by substituents selected from
fluorine and 1o C1-3-alkyl, and in the above-mentioned cycloalkyl and
cycloalkenyl rings one or two methylene groups may be replaced

viide e depittyroeainnethaityelBno ae oy re@sIBY br MM, Preferably
SifethsBuBE B PiNRN, dnasbimlistrrboRrairralyahy 0 or CO. 15 Most
particularly preferably the group B denotes tri-(C1.a-alkyl)silyl-Cj-6-alkyl,
02-6- alkyn-1-yl, C2.6-alken-1-yi, C3-7-cycloalkyloxy, '
tosabaypeeikienstotyBandsiriilgRpS Ay be mono- or disubstituted by

Gy epatkayisstRRNY; while the above-mentioned alkynyl and
alkenyl groups may be mono- or polysubstituted by fluorine or

monosubstituted 20 by chlorine or the group L1, and in the cycloalkyl and

whitschikebgrerotiioopkaritptiyethgrelralporip B8 ay L reprite @

dRBBROERNHYHPBEnap ol RinOhEQy Sulsitideats NBALIRBTIe FUdYifeQind

(go_.aﬁzxfa\m iJes of most particularly preferred definitions of the group B are
Biimetiylsilylethyl, ethynyl, 1-propyn-1-yl, 1-butyn-1-yl,

tert.-butylethynyl, 2- hydroxyprop-2-ylethynyl, 2-methoxyprop-2-ylethynyl,

iA-REcBYE InpraByBdlcytickineirDyycibakepyinidoy ondienyb hargieeiyl,

e, 191t RUMETRd SYRIORIM A AORIKIRY, 50, 502 or NR,

%yc'i‘lopeng oxy, cyclohexyloxy, tetrahydrofuranyloxy,

Reaferpbr bth

HidprensRegr, NRL- aosbhafticH{pabo RRSIRE I ) or CO-

tetrahydropyranyloxy, 30 tetrahydrothiopyranyloxy,

prkiganu ysLiaPKagss el igREo PR Bg
Ryt oS Sy TOSRRHOBY SR ARSRAB stiphany

eyidepettylbhany!, Csr-cycloalkenylsuiphanyl, while the above-mentioned atkynyl
and alkenyl groups may be mono- or polysubstituted by fluorine or monosubstituted
by chlorine or the group L1, and in the cycloalkyl and cycloalkenyl groups one or two
methylene groups may be replaced independently of one another by O, CO, S, §0:
or NRY, particularly O or CO.

Examples of most particularly preferred definitions of the group B are
trimethylsilylethyl, ethynyl, 1-propyn-1-vi, 1-butyn-1-yl, tert.-butylethynyi, 2-
hydroxyprop-2-ylethynyl, 2-methoxyprop-2-yiethynyl, 3-hydroxy-1-propyn-1-yl, 3-
methoxy-1-propyn-1-yl, ethenyl, 1-propenyl, 1-butenyl, tert.-butylethenyl,
cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy, tetrahydrofuranyloxy,
tetrahydrothiophenyloxy, 1,1-dioxotetrahydrothiophenyloxy, tetrahydropyranylioxy,
tetrahydrothiopyranyloxy, 1,1-dioxotetrahydrothiopyranyloxy, tetrahydrofuranonyloxy,
piperidinyloxy, piperidinonyloxy, pyrrolidin-3-yloxy, pyfroiidincn—?:—quxy,
tetrahydrofuranyl-sulphanyl, cyclopropylsulphanyl, cyclobutylsulphanyl, cyclopentyl-
sulphanyl and cyclohexylsulphanyl, while the -NH group in a piperidinyt,
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sulphanyl and cyclohexylsulphanyl, while the -NH group in a piperidinyl,
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-hydrgxyprop-2- 6 ylethynyl,
2-methoxyprop-2-ylethynyl, 3-hydroxy-1-propyn-1-yi, 3-methoxy-I-propyn-
1-yl, cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy,

e R e T

deseld wpweial-mention are ethynyl, trlmethylsnylethyl cyclobutyloxy,
cyclopentyloxy, cyclohexyloxy, tetrahydrofuran -3 1o yloxy and

an- 4 If in, the res ro 3 there
TRy B alkeﬁnlnrgrxs are ere @v‘eﬁté}%" i2 gﬁﬁ (s [05-2-
ye;manﬁdzwehmmmﬂ-mheﬁwyé@r@&é@memwi@o% seftsyxs-mronym
ihe noﬁgﬂwﬂgﬁwmﬁﬂ wabéﬁwwf@ﬁéﬂ%éwwtﬁ*é@cﬂﬁoﬁﬁénf-
wev Y
R R e e A R N ERAGSE A S and
sopilpiperidet-vpxy ﬁmmiaﬁdﬂpcwﬁewewﬁeehm@ﬁlem fe aimupshu are

saleaipdifiemyRRRb X ysipentyGRy, &y2Riraiorikybirahydrofuran-3-
14 al(l§¥ (f%%b(éna/ ami o? a{bonyl Cl.-alkylaminocarbonyl, di-(Ci_3-
%ﬂ()yl)amlr?oca nD)>' yrr5 -l -ylcarbonyl, piperidin-1-ylcarbonyl,

morpholin-4- ylcarbonyl, C14-alkoxycarbonyl, C14-alkyloxy, C1
aaHs iR o%r@tﬁik}ﬂl$alp4{ﬁ nylR*aner £drd ity iskitphraryriodkenyl rings

articular d
KRS R SRR A e %%Wfﬁféﬂ%%%%ﬁga@?g
WR'hGAR) arsRrithase meéev@nm@a% %r@é&fﬁwfdv Achdiraty seniseted
oskh SHBeMphuRessaceorditgytona frstenive dipienddbiiisamy &dtionby

Wal?% E’ﬁ‘iﬁ?&dn?é(y be directly connected to one another; so as to form a -O-
CO- or -NRN-CO group.

Preferred meanings of the group L1 are selected from among hydroxy, cyano, Ca.e-
cycloalkyl, Cy-alkyicarbonyl, aminocarbonyl, Cq.4-alkylaminocarbonyl, di-(C15-
alkyl)aminocarbonyl, pyrrolidin-1-ylcarbonyl, piperidin-1-ylcarbonyl, morpholin-4-
ylcarbony!, Ci4-alkoxycarbonyl, Cs4-alkyloxy, Cs4-alkylsulphanyl, Cis-alkyisulphinyl,
and Cq4-alkylsuiphonyl.

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

Cy.4-alkyloxy and Cq4-alkylsulphanyl.

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

double or triple bond.

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

wherein
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general formula 1, particularly formulae 1.1 and 1.2, particularly preferably
formula 1.2, wherein 23 R3 is selected from one of the definitions of the
group B given hereinbefore and the other groups and substituents are
defined as hereinbefore and hereinafigr, 5 including the tautomers, the
stereoisomers thereof, the mixtures t ereof and the salts thereof.
According to this embodiment preferred meanings of the group R1 are

R R A S Ao

methyl substituted by 1 to 3 fluorine atoms, ethyl substltuted by 1 to 5

tHEQARS gfaups sMmpesupxitsstisdrdtegihydlatondrdlnbsios aamreithsisy,
substituted by 1 to 5 fluorine atoms, C1.4-alkyl substituted by a hydroxy

or C1-3-alkoxy group, C2.4-alkoxy substituted by a hydroxy or
.mugmgbgya@w@sgge@mm@g @Qf%g'pwplxtures thereof and the salts
tharduicycloalkyl-C1.3-alkyl, C3-7-cycloalkyloxy, C3.E 15
cycloalkyl-Cl.3-alkoxy, C5a-cycloalkenyloxy, hydroxy, amino, nitro or
cyano, while in the C5.6-cycloalkyl groups a methylene group may be
Aeppidiea Byts ErRRRSIRAT) PiRiRsTeE RANNAR G5 BRORMR S9&FE fluorine,
Ieflegaa, tuemi eheyaieo bromsitiy lioethy] Oseptiapyd.difilkyrymeihydikoxy, Cos

|qu0 QE(; Xft%}/ﬁ wbA .Xg\kla)éo Q%;f&%%ﬁukwb Y QL0 N uorine

uoromethoxy, cyclopropyloxy, cyc obut lox

Wﬂép@ﬁt@mﬁﬁﬁ&y&bhw&mﬁaﬂﬁfﬁaﬁr H’I@W%ﬁd’éﬁ‘ﬂ&ﬁﬂ@ Vito3
flierieaiods, auesding sttasebprdoshiibodi efiros tis.ialkghtidstihagdiey 2

g%é &d bg/ag#?cn@ @J&,snw A;keéictmé&r N xgar%okeaﬂd? ;afkoxy
tic Iarly r erabyformua wherein R1 is selected from the
BHRIor PN sty 2OBI6En dreriRSEINE i He Gy SPALDIO R P
suhstikyR0ts-alode fhiedcaddutienyefo rydmahensimaftére S0cirokidiigdlir

%%%%@{}Eto@l&%%ﬁﬁ&sgmé{l%@ﬁé%%um%dvima'é@;'gg)f@nd the salts

Particularly preferred meanings are hydrogen, fluorine, chlorine, bramine, cyano,

" methyl, ethyl, isopropyl, difluoromethyl, triflucromethyl, ethynyl, prop-1-yn-1-yl, but-1-

yn-1-yi, hydroxy, methoxy, ethoxy, difiucromethoxy, 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
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, '

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

thereof.



10

15

20

25

30

24 According to this second embodiment preferred meanings of the group
R3 are hydrogen, fluorine, chlorine, bromine, hydroxy, cyano, C1.6-alkyl,
trimethylsilylethyl, C2.6-alkenyl, C2_6-alkynyl, difluoromethyl,
trifluoromethyl, C3.7-cycloalkyl, C6-7%cycloalkenyl, C1.6-alkyloxy,
difluoromethoxy, trifluoromethoxy, pentafluorethoxy, C3_7 5 cycloalkyloxy,
tetrahydrofuranyloxy, tetrahydrofuranonyloxy, C1.6-alkylsulphanyl,

%%EL QSJ;Q 1&%%%%@;@3@%%&99%@ BEHR (hisseeand

particu referred meanings of the group R3 are
hmgim@fgbﬂtfﬂmr@*%m%rm@"m@tﬁyﬁ%ywmrﬁmﬁlwhtrtsﬁ?w@fhriﬁﬁwl
ctQammeWybztem@hwsdml@imﬂwﬁwu@:rtﬂm&imétmlﬂowmmwc%lﬂpropyl

'&Rg | ,VCL | RGN SO ISRRIORBKY, SHAARRAMIBHY; s
uoro etho r Iuoromethox?/ aE}ﬁg{ta\fluorethox

W%‘W&uﬁ%‘@@l%ﬁwa?@{?éﬁyﬁ f?"%‘?f’%“%x%ﬁn@ﬁ%ﬁglﬂmﬁyl

cotivdseppienghmistap epyll sulgherytyclopropylidenemethyl, phenyl,
fluorophenyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl, imidazolyl, 15
pyrazolyl, trlazolyl tetrazolyl, oxazo F%Q? oxadiazolyl, thiazg

I
&Fﬁafﬂagdm 9\ S EERRA-RBOH TR P AHE RiRiRLRE m&%’y‘aﬁﬁéﬁa‘ﬂ?mw R?
gpsafedregemdaoiings diidhiee grethy R8afeidopdopyie terflthorines tbitufirie,
p'.‘%§ IRk A QM E%&om%h?myﬁﬂ&o% yggaaomwtms}abﬂamyl
di uoromethyl tri uoromethyl cloprop C% 20 cycl %(,entyl
CHRARBRY LI b ROP B EHRBR DUL
ttiﬂﬂummmhmhwgemﬂuﬁmmmhmmmmﬁumﬁeytamﬂmmran -2-on-3-
QWWMHU%F\%?% Q%ﬁamtm%wiaﬁyﬂﬂ%!W@Wldenemethyi,
|sopr ylsulpha

e S AR e e e

aymmhyrsnb;l@uhybtahwybx%mbpmqﬂ@zyinetmwbﬂdfuﬂm@méx&y,
tetrahydrofuran -2- 25 on-3-yloxy, particularly trimethylsilylethyl, ethoxy,

B S R e A e,
mmmmﬁ@qbygmmlﬂmnnﬂachi%nﬁmmem PRl dieid-Betyl, ethynyl,
RPN ey RmRaaim et nssHbe diaseimRefareyclopropyl, cyciobutyl,
cyc!bpentyi, methoxy, ethoxy, isopropoxy, cyclopentyloxy, difluoromethoxy,
triffucromethoxy, pentafluorethoxy, tetrahydrofuran-3-yloxy, tetrahydrofuran-2-on-3-
yloxy, methylsulphanyl, ethylsulphanyl, isopropylsulphanyl, cyclopropylidenemethyl.
Examples of such particularly preferred meanings are methyl, ethyl, methoxy, ethoxy,
trimethyisilylethyl, ethynyl, cyclopentyloxy, tetrahydrofuran-3-yloxy, tetrahydrofuran-2-
on-3~yibxy, particularly trimethylsilylethyl, ethoxy, cyclopentyloxy and
tetrahydrofuran-3-yloxy.

_ Meanings of other groups and substituents will now be given which are to be

regarded as preferred according to general formula I, formutae 1.1 and 1.2 and also

according to the embodiments described hereinbefore:

Prefarred meanings of the group R? are hydrogen, fluorine, chicrine, bromine, methyl,
hydroxy, methoxy, ethoxy, trifluoromethoxy, cyano, nitro and methyl substituted by 1

to 3 fluorine atoms.
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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
meanings of the group R2 are hydrogen, fluorine, hydroxy, methoxy,
ethoxy and methyl, particularly hydrogen and methyl. 5 Preferred
meanings of the 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
Rartmdayly p@Ehedgreapims pféreraionpddimir bydiesti ﬁngméwﬁt@wtmn

YRR e Bt Srattahpxparibamy, Hydrdgatkytearkanyl or benzoyl,
particularly hydrogen or (Cl_6- alkyl)oxycarbonyl, Ci_8-alkylcarbonyl,

particularly preferably hydrogen methylcarbonyl, methoxycarbonyl or
Regferxgdanbanighsbtepaisuitiayehetseapnand lwpinsgenrtipularly hydrogen.
methoxycarbonyl The substituents R7a, R7b, R7C preferably represent

e endent ofo another,shydro Cl Ikyhoxycar
R R BHe e O DAL herogen.
(Cls aIkyI)oxycarbonyI (C1.8-alkyl)carbonyl, particularly preferably 20

hesragRMethosrarasinde ikecadipnybtRyethwesmonyl or
ethylcarbonyl. Most particularly preferably R7a, R7b and R7c represent

hydrogen. The compounds of formula | wherein R6, R7a, R7b and R7¢c
ThasreinfiomenrdeontosarsudheAning Breatiandyipars&r-for

AR Eafbbriyt atkeaioab e prefembl parTsuitphleiag énteritadiate

ﬁkﬁﬁa%&d%%(?{e%ﬂ%ﬁgfgé@%% P e T o
eiitarbeny: g@%ﬁ@é&ﬁ@ﬁﬂ&%ﬁbﬁ@%ﬁﬁmh mastPa iyt asafrﬂe%%{ﬁgﬂv
Hy@egdh @tmethoxycarbonyl.

The substituents R’2, R”?, R’® preferably represent independently of one another
hydrogen, (Ci.s-alkyl)oxycarbonyl, {(C4.1z-alkyl)carbonyl, benzoyt, particularly
hydrogen or {C4.g-alkyl)oxycarbonyl, (C+.g-alkyt)carbonyl, particularly preferably
hydrogen, methoxycarbonyl, ethoxycarbonyl, methylcarbonyl 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 example Cqs-alkylcarbonyl, are preferably
suitable as intermediate products for the synthesis of compounds of formula |

wherein R, R™ and R’ denote hydrogen.

. Particutarly preferred compounds of general formula | are selected from among

formulae 1.2a to 1.2d, particularly [.2¢c;



R2 R'R1 R31.2a R60 R6 R'a0" OR'0 OR 7b R'"R2 R4 R31.2b RO R6

R7a0™ OWC OR' RRa"FR R3 1.2c O RO R6 R'a0"OR'0 OR 7b R2 R

3 R60 RR61.2d R'a0 CO OR 7c OR 7b 5 while the groups R' to R6 and
- R'a, R'b, R70 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, chlorine, bromine, iodine,
Cl.a-alkyl, C2-6-alkynyl, Cl—ﬁ;alkoxy, C2-a-alkenyl-C14-alkoxy,
C2.a—a|kyny|§gl4-alk y, methyl

i.2a

i.2b

i.2¢c

1.2d

5
while the groups R' to R® and R™, 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, flucrine, chlorine, bromine, iodine, Cy4-alkyl, Cog-alkynyl,

C1.¢4-alkoxy, Co.s-alkenyl-Cq4-alkoxy, Cog-alkynyl-Cy-alkoxy, methyl
substituted by 1 to 3 fluorine atoms, ethyl substituted by 1 to 5 fluorine atoms,
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substituted by I 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.,-alkyl substituted by a hydroxy or
C1.3-alkoxy group, C2-a- alkoxy substituted by a hydroxy or C1.3-alkoxy
group, C2-6-alkenyl, C3.6- cycloalkyl, C3_6-cycloalkyi-C1.3-alkyl,
C3-7-cycloalkyloxy, C3_6-cycloalkyl-C1-3 5 alkoxy, C5_7-cycloalkenyloxy,

hyd il
ety LR D oo RSP R A Qe eyt s
hydrodbﬁ”ﬂ@@ﬁ?fés dﬁierﬁﬂ%" weﬁtffﬁéedc%ﬁ@vm@fm ﬁ‘emﬂk%pﬂfaﬁi}} Cza-
g'ngOFQMihﬁéﬁ{uw@m@h\y:dreﬂywnmgrﬁlpc}(w@cﬂ.ryldaJdIakewa)yJe

r
ydroxy, o T"elky?x%,rgp %’t‘%lkgl piorg '&%Yf&&égﬁf% XJcoérgoalkyi-Q -

cyclob yloxy; ¢ yor cyc ohexy

_hydrog@ﬁ’@ﬂ'u&ﬂﬂ@YWGW'%tWWétﬁWoP%%W%t\@ﬂﬂ%r‘ﬂ‘/me Cser
hydrogsgiesikyeirylipaadrbiRens gelactes) fremethacgddyOB motsisiig of

T e i il

3- hydrsstwltmrﬁyw F@Pogom%%o&f&i%ﬁm ﬁhvayhaﬁgw 1R pénpt-1-
1- bUtew-Hiﬁrwﬂﬂﬁmﬂﬂmmmwmﬂomwmbmmppyﬁoxy.
CVC'Op%OMBM SElohedanLietANSERiy ARy 20

tetrahydrothiophenyloxy, 1,I-dioxote rahydrothlophenyloxy,
tetrahydropyranyloxy, tetrahydrothiopyranyloxy, 1,1-

Rﬁoxotetéahwirbﬂdiogynaﬁmny, tektadyyd nodtivaxyo estoxy ppipettisingtotigylarty

piperiding %gﬁ&p‘;@{ dgqm?; yloxy, pyrrolidinone-3-yloxy,
tetrahyoyrofuranyl sulphanyl, cyclopropylsuiphanyl, cyclobutylsuiphanyl,

cyclopentylsulphanyi 25 and cyclohexylsulphanyl, while the -NH group in a
piperidinyklgiteeritinotng grovpr Blichngistng yf olicktiotsjiyietity redhyog!, 1-
substityted kv Ig,]\l,lmgy,qq@rlyemb%mélﬂwrw @Cﬁ&ﬁ#o@&%&@%@%h&nyf 2-

preferably selected from tnmet lethyl, eth y

2-hydrBI§BPERRRIIBHG Y- 91 By F%/nilfngﬂﬁ%r(%)&fcfyn el

ethenyl, 1-propenyl, 1-butenyl, tert.-butylethenyl, cyclopropyloxy,
cyclobutyloxy, cyclopentyloxy, cyciohexyloxy, tetrahydrofuranyloxy,
tetrahydrothiophenyloxy, 1,1-dioxotetrahydrothiophenyioxy,
tetrahydropyranyloxy, tetrahydrothiopyranyloxy, 1,1-
dioxotetrahydrothiopyranyloxy, tetrahydrofuranonyloxy, piperidinyloxy,
piperidinonyioxy, pyrrolidin-3-yloxy, pyrrolidinone-3-yloxy, tetrahydrofuranyi-
sulphanyl, cyciopropyisuiphanyi, cyciobutylsulphanyl, cyclopentylsulphanyl
and cyclohexylsulphanyl, while the -NH group in a piperidinyl, piperidinonyl,
pyrrolidiny! or pyrrolidinonyl ring may be substituted by RN, particularly Cy.a-
alkyl or acetyl; is particularly preferably selected from trimethylsilylethyl,
ethynyl, 2-hydroxyprop-2-ylethynyl, 2-methoxyprop-2-ylethynyl, 3-hydroxy-1-
propyn-1-yi, 3-methoxy-1-propyn-1-yl, cyclopropyloxy, cyciobutyioxy,
cyclopentyloxy, cyclohexyloxy, tetrahydrofuran-3-yloxy, tetrahydropyran-4-
yloxy, piperidin-4-yloxy, N-methylpiperidin-4-yloxy and N-acetylpiperidin-4-
yloxy; and
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propyn-1-yl, 3-methoxy-I-propyn-1-yl, cyclopropyloxy, cyclobutyloxy, 30
cyclopentyloxy, cyclohexyloxy, tetrahydrofuran-3-yloxy, tetrahydropyran-4-
yloxy, piperidin-4-yloxy, N-methylpiperidin-4-yloxy and N-acetyipiperidin-4-

yloxy; and 28 R4 denotes hydrogen gy fluorine, particularly hydrogen; and

R5 denotes hydrogen or fluorine, particularly hydrogen; and 5 R6 denotes
hydrogen, (C1.6-alkyl)oxycarbonyl, (C1. -alkyl)carbonyl or benzoyl,
articularl en, me |carbon onyl or
thoxy A t(?%/ ﬂy(a gfcu ar1y prret(g err?g %}/ ogegn}}gand R7a, R7 ,R"
independently of one another represent hydrogen (C1.6 10
rekyl) oy eaiodrdgeh oraliomira metydianbeysoybrparicularly hydrogen,
methoxycarbonyl, ethoxycarbonyl, methylcarbonyi or ethylcarbonyl,
particularly preferably hydrogen; including the tautomers, the
Riereoitenateshydegei(res tohssyeaiBond {Sirs ai'ﬁ"?ﬁ@%fyi,&&é&ﬂﬁ% 'to
a Varlafmramtseuembmamem@wmmhwembefmgcavﬁwpsmeémmgbarbonyi
compound %ﬁﬁu@ﬁfﬁr&&fbp &N % £fyoup which carries the

substituen east one ot r substituent R4 and/or R5 which is
different from hydrogen. 20 According to this variant, particularly preferred

. ROMPoURT Sk Ehasatybicind avetisersebsitaerityRbgeprésanting fluorine.

The phg L&!f;ép%w nsar '@a)%a@b%%gﬁmsﬂgsﬁ IS RERSRlY, dggest

monofluo e compounds o rmula | specifie the

era
expenrﬁ@ﬁiﬁ%ﬁ%i@f‘%ﬁ?ﬁé’“&h@%@@FWW@&?WW%%reln R6

has a ipesibingippeshditly toythegenyention other than hydrogen,
particularly wherein R6 denotes ethoxycarbonyl or methoxycarbonyl,

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

thereof.

According to a variant of the embodiments given hereinbefore, other preferred
compounds are those wherein the phenyt group which carries the substituent R has
at least one other substituent R* and/or R® which is different from hydrogen.
According to this variant, particularly preferred compounds are those which have a
substituent R representing fluorine.

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

monofivorinated.

The compounds of general formula | specified in the experimental section that
follows, and the derivatives thereof, wherein R® has a meaning according to the

_invention other than hydrogen, particularly wherein R® denotes ethoxycarbonyl or

methoxycarbonyl, including the tautomers, the stereoisomers thereof and the

mixtures thereof, are preferred according to the invention.

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

{1} " 1-chloro-2-(4-cyciopentyloxybenzyl}-4-(3-D-glucopyranos-1-yl)-benzene



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-(R-D-glucopyranos-1-yl)-benzene
29 (2)
1-ch|oro-4-(tS-D-gIucopyranos-1-y|)-§-9[4-((R)-tetrahydrofuran-3-yloxy)-ben
zyl]- benzene (3)
1-chloro-4-(13-D-glucopyranos-1-yl)-2-[4-((S)-tetrahydrofuran-3-yloxy)-ben
(2y1]- béredore-@)l-D-glucopyranos-1-yl)-2-[4-((R)-tetrahydrofuran-3-yloxy)-benzyi}-
1-chlogub{RsD-glucopyranos-1-yl)-2-[4-(tetrahydrofuran-2-on-3-yloxy)-
benzyl]-benzene (5) :

(%éfh'0EQéﬁféF@LP{EIBC@BE!SW%&:XQxﬁif!AC(YS*ﬂ*éH%?&ﬁéﬂWﬁ%?W@&?zyl}
1-chloR$]PS-D-glucopyranos-1-yl)-2-(4-cyclohexyloxy-benzyl)-benzene

(7) -
(#chlofochipeem-(hRebranERresy -l e AR 222G Benzyi]-
benzeper(#)]-benzene '
1-chloro-4-(fS-D-glucopyranos-1-yl)-2-[4-(1-acetyl-piperidin-4-yloxy)-benzy
() benzeidokd Q(R-D-glucopyranos-1-yi)-2-(4-cyclobutyloxy-benzyl)-benzene
1-(a-D-Glucopyranos-1-yi)-4-methyl-3-[4-(tetrahydrofuran-3-yloxy)-benzyl]
®PeNZengibkd4-(R-D-glucopyrancs-1-yl)-2-(4-cyclohexyloxy-benzyl)-benzene
1-(fS-D-Glucopyranos-1-yl)-4-methyl-3-[4-(2-trimethylsilyl-ethyl)-benzyi]-

nzqucgc@wt- -D-glucopyranos-1-yl)-2-[4-(tetrahydropyran-4-yloxy}-benzyl}-
(??chloro-4-(fS-DggIuc%pyrgsrl]os-l-yl)x -(Jl-e(thyny?,-beﬁsz’yl)-benzene (13

1-chIoR$a-ﬁ7=?f§-D-gIucopyranos-l-yi)-z-[4-(piperidin-4-y|oxy)-benzy|]-benze
ne (14) 1-fluoro-4- fS-D-gIucopyranos-1-y|%2-(4-ethyny.l-benz [)-benzene
(@) 1-{-EBo b SRS DAY Ay R BB ey oon =y
1-ethypygh4atB-D-glucopyranos-1-yi)-2-(4-ethoxy-benzyl)-benzene (17)
1-methoxy-4-(fS-D-glucopyranos-1-yi)-2-(4-ethynyl-benzyl)-benzene 30
@ngl the.derivalivespinaiesh wharaisthb hps e rasamiogracchyting-tetegi)-

inventiggnzene

(11)  1-{B-D-Glucopyranos-1-yl)-4-methyl-3-{4-(2-trimethylsilyl-ethy!)-benzyl}-
benzene

(12)  1-chloro-4-(3-D-glucopyranos-1-yi}-2-(4-ethynyl-benzyl)-benzene

(13)  1-chioro-4-(R-D-glucopyranos-1-yi)}-2-[4-(piperidin-4-yloxy}-benzyl}-benzene
(14)  1-fluoro-4-(R-D-glucopyranes-1-yi)}-2-(4-ethynyl-benzyl)-benzene |

(18) 1 »(B»D;glucopyranos~1 -yl)-3-(4-ethynyl-benzyl)-benzene

| (16)  1-ethynyl-4-{f3-D-glucopyranos-1-yl)-2-(4-ethoxy-benzyl)-benzene

(17)  1-methoxy-4-(R-D-glucopyranos-1-yl}-2-(4-ethynyl-benzyl)-benzene
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other than hydrogen, particularly wherein R6 denotes ethoxycarbonyl or
methoxycarbonyl, 5 including the tautomers, the stereoisomers thereof
and the mixtures thereof. In the processes according to the invention the
groups R1, R2, R3, R and R5 preferggly have the meanings specified
hereinbefore as being preferred. Moreover R' preferably denotes H,
C1.3-alkyl or benzyl, particularly H, ethyl or methyl. The groups 10 R6a,
Rb, R8c and R6d independently of one another prefe .ably enote H,
203 e SRYIELIBD G 6 DR AN s DB AP AP ARGHEARSOR e enton
ttiey Itarb byrirogeharariit e wheeiidr' denptessethoxgcesrmpyanids of
,gg{p]%@kg%w@ IV, particularly of general formula IV' R1 R2 R4 R3 IV’
Hal (/15 R6 wherein Hal denotes chlorine, bromine or iodine and the
groups R1, R2, R4 and R5 are as hereinbefore defined and the group R3
irchelegtte faummmtieesgtvaiptdecisoimes thewiotanst deriatsturesttieneg’-
materials in the synthesis of the compounds according to the invention.

Particularly preferably, the grqups R1, R2, R3 d BR520h the
!n‘?wg‘grf?ﬁ‘bfseﬁsﬁéﬁ%‘féq}{?grﬁEﬁgénffgfg%t ?ZQPHPOSE'?;)aa}%tIC%Iar yaﬁir%é erred are
mefepiintave e merilifgmsnksiied rtretehe fors RcbRInSPERRITRE Matevee R
Qetering aa-.aet&%g gtﬁ@lorgamﬁﬂ @d?ﬁb%%rf%weethﬂ Hgmh;msra'wgfbups
er.formylae .2d a e grou otes 0
R B A e Mo e S SRR e
gkylrprisinBontisnah eagioupsyRintetbdaadeny! optbreambrimar snzyl.
represent C1.4-alkyl, C1-0-alkoxy or aryl, and the C3.6-1 -alkyn-1 -yl
roup may be substituted by hydroxy.or C1,3: rti
S B S g et ey o G el A A B et

foamidaldfly of general formula Il

R! R? R4
R3
[Vl
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®
have the meanings given after formulae 1.2a to 1.2d. Most particularly preferred are
compounds of general formula IV', wherein Hal denotes chlorine, 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 ethynyl or Cas-1-alkyn-1-yl, while the ethynyl group may
be substituted by the group -SiRs, while the groups R independently of one another

represent Cy4-alkyl, Cs4-alkoxy or aryl, and the Cs.¢-1-alkyn-1-yl group may be

substituted by hydroxy or Cs.3-alkoxy, particularly hydroxy or methoxy.

The invention also relates to compounds of general formula I, particularly of general
formuia i
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31 RIR2R4 R, R3!I' OO (/\RBJO R5 RHO ORB" OR 8b wherein R',
RBa, Reb, RB’, Red, R1, R2, R3, R4 and R5 are defined as hereinbefore
and hereinafter; particularly wherein R' denotes H, Ci_3-alkyl or benzyl,
particularly H, ethyl or methyl; and t%ei groups Rea, RBb, R8 and Red
independently of one another 5 représent H, Cr.. -alkylcarbonyl or benzyl,
particularly H, methylcarbonyl, ethylcarbonyl or benzyl and the groups R1,
R2, R4 and R5 are as hereinbeIore defined and the group R3 is selected

from the group B,Rls iftérmediate products or starting materials in the

synthesis af'the c g to the invention. Particularly
prefera R4 and R5 havelthe meanings given
9 gSome terms used above and

beggfefiretrore gi¥ely. 15 The term halogen denotes an atom selected
from the grey onsisting of F, Cl, Br and I, particularly F, Cl and Br. The
term C1 alkyl, wherein n may hav% a yalue 05f 1to 18, denotes a
wiaecrated RERRABY. R UiRdRc M dmyand Baresrigiioas asitereinbefare and
AR iﬂﬁftg?l(ﬁg?ﬁﬂ?@w %H@F%ir?&ﬁ@ﬁtﬁl@simlo%%tbylbﬁfiwl,mw@yiy H,
iSO-pro utyl, iso-but -ty tert-butyd . n:pentyl, iso-
BRI e e T o THB e o8 nomer
rapressint . Has-alpdastong @5 BerhardaiBryidreateyica ched
EMPERPEERAR e HEyMEHY ThtgRolpeRMR AR anE REidnle herathbafre defined
ST RS L PG U od SR BB starting
materials in thé synthesis of the compounds according to the invention. Particularty
preferably the groups R', R?, R?, R* and R® have the meanings given following
formuiae .2a to 1.2d.

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

invention will now be defined more closely.

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

The term Cy-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
groups include methyl, ethyl, n«prdpyl, iso-propyl, butyl, iso-butyl, sec-butyl, tert-butyl,
n-pentyl, iso-pentyl, neo-pentyl, tert-pentyl, n-hexyl, iso-hexyl, etc.

- The term Cs.-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 tripie bond.

Examples of such groups include ethynyl, 1-propynyl, 2-propynyl, iso-propynyl, 1-
butynyl, 2-butynyl, 3-butynyl, 2-methyl-1-propynyl, 1-pentynyl, 2-pentynyl, 3-pentynyl, .
4-pentynyl, 3-methyl-2-butynyl, 1-hexynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl, 5-hexynvl

etc. Unless otherwise stated alkynyl groups are connected to the remainder of the
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butynyl, 2-butynyl, 3-butynyl, 2-methyl-1-propynyl, 1-pentynyl, 2-pentynyl,
3-pentynyl, 4-pentynyl, 3-methyl-2-butynyl, 1-hexynyl, 2-hexynyl,
3-hexynyl, 4-hexynyl, 5-hexynyl etc. Unless otherwise stated alkynyl
groups are connected to the remainder of the 32 molecule via the C atom
in position 1. Therefore terms such a§21-propynyl, 2- propynyl, 1-butynyl,
etc. are equivalent to the terms 1-propyn-1-yl, 2-propyn-1-yl, 1- butyn-1-yl,
etc.. This also applies analogously to C2-,-alkenyl groups. 5 The term
redequgIKa-pie beEs i kositigk-Oerfars wRetdircas Taravvh<-
hepohyheioieyapiined akxequmssmistehtgrnspspoplude yhatbopyrethdxy:
o eI SR AR L AR SOHIY, SRERH R YpLort-Dutoxy.
N-pentoxy, ISo-pentoxy, neo-pentoxy, tert-pentoxy, N-nexoxy, iso-hexoxy
etc. 1o The term Ci.alkylcarbonyl denotes a Cj_ alkyl-C(=0) group,

THaaERn €] -aliiky isnated e Ginatdpre defipedhEximtleaikfissiel groups
A@%%%%fa?sﬁ%ﬁsﬂb@% %@%ﬁéﬁ?&é@uﬁiﬂ{&ﬁxl&ﬂ&ﬂm; ethoxy, n-propoxy.
rbonyl, n- onyl

ISO-propylca n-butylcarbonyl,"iso- butyicarbonyl, Sec-butylcarbonyf,
BErRIRR R RIRAY NSRS BBFYL IS [FERRACHhBRANtoXY, iso-pentoxy,
merppeliyicerbpayloterhpextyly ddoamsioxyeexyicarbonyl, iso 15
hexylcarbonyl, etc. The term C3,-cycloalkyl denotes a saturated mono-,
bi-, tri- or spirocarbocyclic group with 3 to n C atoms. Examples of such

T tRE i RenBkYSRRAST S U6 ity B Y G Ry MRREH £ 1-n-alkyt s as
iyreiabeiotyl defrotaoEdnpietoricgh gymlod oadeid, ri@éthicadbo[8i2.1.]octyl,
%QUBL% 39¥bregyrm5mr@e%mmﬂy@%m@fb&;& igyeferably

e term C3a-cycloalkyl dénotes saturated monocxclic roups. The term
R BRI U Y S By BARIT Y LB UMIER TSR ireinbefore
piefiyleatzong! ackebtimerdiizdrhsrat, [Easpendcansanyl arde gic@iaoublisdond.

@&Jgg?.ggépp §3,-cycloalkylcarbonyl denotes a C3., cycloalkyl-C(=0O) group
wherein C3,cycloalkyl is as hereinbefore defined. The term

tri-(C14-alkyl)silyl comprises silyl groups which have identical or two or
The term Ca-cycloalkyl denotes a saturated mono-, bi-, tri- or spirocarbocyclic group

with 3 to n C atoms. Examples of such groups include cyclopropyl, cyclobutyi,
cyclopentyl, cyciohexyl, cycloheptyl, cyclooctyl, cyclononyi, cyclododecyl,
bicyclof3.2.1.Joctyl, spirol4.5ldecyt, norpinyl, norbonyl, norcaryl, adamantyi, etc.
Preferably the term Cs.7-cycloalkyl denotes saturated monocyclic groups.

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

The tem Caq-cycloalkylcarbony! denotes a Ca.n-cycloalkyl-C(=0) group wherein
Caq-Cycloalkyl is as hereinbefore defined.

The term tri-{C4-alkyl)silyl comprises silyl groups which have identical or two or
three different alky! groups.

The term di<(C1.3-alkyl)amino comprises amino groups which have identical or two
different alkyl groups.
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30 three different alkyl groups. The term di-(C1_3-alkyl)amino comprises
amino groups which have identical or two different alkyl groups. 33 The
style used above and hereinafter, in which a bond of a substituent in a
phenyl group is shown towards the centre of the phenyl ring, denotes,
unless otherwise stated, that this suBStituent may be bound to 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
Tinsowre 9 RApHES. IDFERSFERT e R SRISB ARATGAL BEHRFEER) RpPheny!
dollpringoethedsaapercingdotite ipventidngytéciotase sy itbenvismore
S AT HIABL AR i b BIEARH RSl HeAsraiplnag
the itvention may lbe synthiesised from D-gluconolactone or a derivative
beriied PRy ey the desired benzylbenzene compound in the form of an
organometallic compound (Diagram 1). 15 Diagram 1: Addition of an

r i : R5
o e g
SSBHRBBRIAWRE RISCRIEa0 TP BREIBAGTPEHIS REETIRGS S8 |
following methods according to the invention which are described in more detail

hereinafter.
The glucose derivatives of formula } 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 organometalfic compound (Diagram 1).

Diagram 1: Addition of an organometallic compound to a gluconolactone

R* R? R*
3
Hal R
8d halogen {metal exchange < Rt R? R

organometallic compound V

ey B
o OR ¢ RBaO

OR

Vi

The reaction according to Diagram 1 is preferably carried out starting from a halo-
benzylbenzene compound of general formula [V, wherein Hal denotes chiorine,
bromine or iodine. Starting from the haloaromatic compound IV the corresponding
organometaliic 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
haioéen-metai exchange with bromine or iodine-substituted aromatic groups may be
carried out for exampie with an organolithium compound such as e.g. n-, sec- or tert-

butyliithium and thereby yields the corresponding lithiated aromatic group. The
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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 IV the corresponding 30 organometallic compound (V) may be
prepared either by means of a so-cal halogen-metal exchange or by
inserting the metal into the carbon-halogen bond. The halogen-metal
exchange with bromine or iodine-substituted aromatic groups may be

AAROHUSUTRENERHM BRNRAINE MEHRIH R EAREEIRTHDUA AR08 n-,

é@iﬁaﬁééeﬁ&hbéltyﬂlﬁb%ﬁ@ﬁhtb@iﬁb&o)&ﬂdﬁ:&h&a@@tgemmbﬂ@hﬁmm
romatic nalo
grgnme?'agt%r bsogrﬁg)( ”%é?t}é‘ug@‘%c an e Wﬁﬁ%ﬁ%ﬁ#@éﬁ%ﬁé@%@\%@

Q@ﬁ‘ﬂo@QHcps@éﬁ'%%'igpig@ﬁ?BWﬁ’f%ﬁ%s?@rﬁnﬂr@Fh fGfn inért solvent or
@hi&@u@r@@ﬁdf@@egmwmfoTheamamwemﬁraweﬁerwaamad wilidelhesane

dane ].OOC HRartic Eere fgsr%pd' RohdRRds ﬁ-ﬁ.@oﬁa@ﬁbﬁlﬁgy

so ven mixtures t such as or example diethyl ether

Qetmﬂ}blr?ffdfaﬂswﬁﬁ@ﬁ%d hiRan@iabsatavgeAe %ﬁi&ﬁam?@\?fadg%é%ﬁ&m‘
siditbiranoeganpeistdie druspobiain 6d) suitpbieftonadidre thiasmtbiailities

cw't n%&%ﬁﬁ%séoe&m&%n@ B \g%mymmg@bweémn 9%@51%0 the

ometallic c suitable for addifion. Alternatively the

& d?ﬁeeﬁn@eaﬁeiémaaé%rﬁﬁa%emweb\éréflﬁa{f.ﬂéfémﬁge& gty
dntedbectearkositingentionthefdititioalotittntagienooretatio nd hpoMet M $o

%Hsen%%a&&é H}'ysﬁvafmeﬁe%we@ ermamﬂhgept%va Theiasidiion of

e organometallic compound V tO@g{UCOﬂO actone or derivatives thereof

WBWEHE??/P%‘W%‘F&&B@ CAPrE B R AR iR E? G alin
kDD et utartyrpsaferablytapBaindhaEninand ahrmedd/dnther lithiation

M es R adfonHalhndes SQW&?H%@B@ABJ@ ediRiAlRdmixers

and/or coupling reaction may a o be cayried ut in |cr reactors and/or
RS RGO AP RS RUGHH 7] SRR AP RS R Bo R R SRa S ously
tiestrébprtioa¥SER0QHEBTEEHEH in WO 2004/076470. Suitable solvents are
e.g. diethyl ether, toluene, methylene chloride, hexane, 20 tetrahydrofuran

or mixtures thereof. The reacti be ca out |t u
Suitable solventis are e.g. diet ? %?L}lene me{hy ene ch h ¥1

tetrahydrofuran or mixtures thereof. The reactions may be carried out without any
further adjuvants or in the case of unreactive coupling pariners in the presence of
Lewis acids such as e.g. BF;*OEt, or Me;SiCl {see M. Schiosser, Organometallics in
Synthesis, John Wiley & Sons, Chichester/New York/Brisbane/Toronto/Singapore,
1994). Preferred definitions of the groups R¥, R%®, R® and R* are benzyl,
substituted benzyl, trialkylsilyl, particularly preferably trimethylsily!, triisopropylsiiyi, 4-
methoxybenzyl and benzyi. If two adjacent groups of the group consisting of RE 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
the adjacent oxygen atoms of the pyranose ring. The group R' preferably denotes
hydrogen or Cy4-alkyl, particularly preferably hydrogen, methyl! or ethyl. The group R’
is inserted after the addition of the organometallic compound V or a derivative thereof
to the gluconolactone VI. For this purpose the reaction solution is treated with an

alcohol such as e.g. methanol or ethanol or water in the presence of an acid such as
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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). Preferred
definitions of the groups R8a, RIb, R#2 and Rid are benzyl, 25 substituted
benzyl, trialkylsilyl, particularly preferably trimethylsilyl, triisopropylsilyl, 4-
methoxybenzyl and benzyl. If two adjacent groups of the group consisting
edf. R RBISURBeNimErd @ HPBaRIRRP Rigatide SURBYECHRRAGTU s Roric
apreferably 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
TapRystBesiso YRR AITFOTRS Yo AbfeImiahl Ay Be AR RYdrShen or
slahdiralngngariautadyirsajenaifidmidtogemt teeth yhathath khohreigrodipeR'
s§e‘c§a | ":tﬁ‘%rﬁih% ‘P %@%}9&6‘9‘3@%@? (QELAREMALRING LB RUPShYe8 TRganic

ervative thereo conolactone VI. For this purpose the reaction

. ReACIRSI IS BRI PPN SRD RBFDIEHChES GhiHelintn PR B isans:

OMaisssie e Prose/BrsidraTacndis(Bihgap@B, €962 mretlitenetomlitedithaxddn)).
TolisnER Rl el ulnlu 1§ AULACIMYTBEYIATE dfidnThSisNUnRNS
of haloaromatic compound of formula IV may be carried out using s
byt MR A PEARR® rmations in organic chemistry or at least methods known
from the specialist literature in organic synthesis (see inter alia J. March,
[@%@Wﬁ%@ﬁ%@ii& Sﬁz&@&iqns, Reactions, Mechanisms, and Structure, 4th
tion, John Wiley & Sons, Chichester/New '
Y oiK/BiSbane/Toronkd/Singapore, 1992 and literatuge cigéd thegéin). The
syni{i®sjs strategies gescribed iniB@ideligving provi
I €. Diagram-2:-Synthesis s
I; ( R3uch as
3 R e.g. AlCl;

Hat

Reduction with
e.g. BF3*OE12

and Et;SiH
R1 ;2 R4
~ \
\ = ’( TRB
Hal = \\R5

Il
Synthesis strategy 1 (Diagram 2) shows the preparation of the haloaromatic
compound of formuia 1l starting from a benzoylchioride 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. AlCl,,
FeCls, iodine, iron, ZnClz, sulphuric acid or trifluoromethanesulphonic acid. Instead of
the 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
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Hal 11 Cl H~ such as Hal p R5 e.g. AICI3 0 R5 Reduction with e.g.
BF3*OEt2 and Et3SiH R1 RZ Ra R3 \&//jHal/~\ R5 Il Synthesis
strategy 1 (Diagram 2) shows the preparation of the haloaromatic 1s
compound of formula Il starting from a benzoylchloride and a second
aromatic group which is converted b@eFrledeI 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
ceatigtytoton shinenrIRTMEresABRRESURichs £s% Yorororethaneigniotitre,
d'r@ﬂos%@{%e%ﬂw&aa@idﬁr&ﬂﬂaor@mmmnwéﬁwtﬁ aoith 1ostead of
Qg cahos .ﬁ ic.acid chlonde IL Iz :PQ%%'Q SR HSR NS GRS ;ils% .
SIACUREY & 'O ester thereof or the corres on(?J enzonftéy le
im@@ﬁ@@@g@@fﬁ@?@ﬁa@wgexp&aﬂ%@fe@% i @%ﬁﬁ&fbﬁ’ﬁ RRIBSHR8ECh
AisSdhclishinsghe thansl andid o dichloreethaceasiempegatures from -30

JO 120%&{& ferahly, 3 3Q ¢ 03119% w'!aox\(sef% o %ﬁ@tkﬁt%ﬁé?%fe Beitn o

ns In"a microwave oven are also possib In a second reaction

f@séﬁ'ﬂ@ea«sﬁméﬁyme%dﬁ@%aMa@ém@&h@a%w AR ERAE AN, or
|&@A’E}®fbﬂr1ﬁ§‘\ be: eisiad. gt insubngtapshiadierensoaspaadinghe presence

h |
Jigh ewdgfyvgg‘gu% & f&%&!&%@%%ﬁ tvv,%ra&@axg@g&m&?teps;& with

reduce a reducing a% ent such as for exam a metal hydride such
fdadiycingaagnt $4aliag ef- £28iH, NaBH,, or Ph,SiClH to form the desxred

diphenylmethane. The one-step process starting from the ketone to obtain the
diphenyimethane may be carried out e.g. with a silane such as e.g. Ef;SiH, a
borohydride such as e.g. NaBH, or an aluminium hydride such as LiAlH. in the
presence of a Lewis acid such as for example BF3*OEt,, tris(pentafluorophenyl)-
borane, trifluoroacetic acid, aluminium chloride or InCls. The reactions are preferably
camied out in solvents such as e.g. halogenated hydrocarbons such as
dichloromethane, toluene or acetonitrile at temperatures of -30 to 150°C, preferably
at 20 to 100°C. Reductions with hydrogen in the presence of a transition metal
catalyst such as e.g. Pd on charcoal are another possible method of synthesis.
Reductions according to Wolff-Kishner or variants thereof are also possible. The
ketone is first of all converied with hydrazine or a derivative thereof, such as e.g. 1,2~
bis{tert-butyldimethylsilyl)hydrazine, info the hydrazone which breaks down under
strongly basic reaction conditions and heating to form the diphenylmethane and
nitrogen. The reaction may be carried out in one reaction step or after isolation of the
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-iree reacticns are also

. possible. The reactions may be carried out at temperatures between 20 to 250°C,

preferably between 80 to 200°C. An altemative to the basic conditions of the Wolff-
Kishner reduction is the Clemmensen reduction which takes place under acid
conditions, which may also be used here.
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iBU2AIH to form the alcohol. The resulting alcohol can be converted in the
presence of a Lewis acid such as for example BF3*OEt2, trifluoroacetic
acid, InCI3 or AICI3 with 10 a reducing agent such as e.g. Et3SiH,

NaBH4, or Ph2SiCIH to form the desired diphenylmethane. The one-step
process starting from the ketone to obfain the diphenylmethane may be
carried out e.g. with a silane such as e.g. Et3SiH, a borohydride such as
e.g. NaBH4 or an aluminium hydride such as LiAlIH4 in the presence of a
Lewis acid such as for example BF3*OEt2, tris(pentafluorophenyl) 15

- thegane strdlwmresieatiaregid2 aluminium chloride or InCI3. The reactions are

preferably carried out in solvents such as e.g. halogenated hydrcicarbons
such AS dichloromethane, toilreneitianaee@nitrile at tg{nperaturesspf -30 to
150 preferably at 2q to 10 ”Pé‘é’@uctlons with hydiogen ig#he\ ™
pre %E/fatransm net se.g. ol charcoal are
oss'fble th d of synt SIS 20 Reductio rding to
ﬁmer or variants thereo arg also possibl€ The  Ktone is first of
aII converted with hydrazine or a derivative théreof, such as e.g. 1,2-
bis(tert-butyldimethylsilyl)hydrazine, into th&€ hydrazone{which breaks
down under strongl)(j iu: reaction conditions and heatting .tddtgarthe

diphenylmethane an ﬁ%n The yéaction may be carrie @'m one
reaction step' orffiter ig of the 25 hydrazone or alderi ’%a?ﬁgreof

uitable basegé cjude e.g. Ki ft;aOH

nts such as g ethyleneglycol, tolue e, .DM
2-(2-butewyetk ethanol gr t-butanol; solvent-free re ctléns
possible. The reactgsas aﬁfﬁpébrned out at temperatiires bewﬁo to
250C, preferably betyeen 80 to 200C. An alternative t the'Bhsic
conditions of the ff 30 Kishner reduction is the Clenjmensen reduction
which takes place under acid conditions, which may algo be used here.
37 Diagram 3: Synthesis ftrategy 2 Transition metal R4 Ra |

R1 R4 Si\ Si\

\

The second synthesis strategy (Diagram 3) shows another possible way of
synthesising the halogen-aromatic groups of formuia II' illustrated by the example of
a trimethyisilylacetyiene-substituted diphenylmethane. Starting from an aromatic
group which carries two groups selected from among iodine, bromine, chiorine or

sulphonate such as e.g. trifluoromethyisulphonate, an alkyne group is attached via a

transition metal-catalysed monocoupling to the more reactive end of the
dihaloaromatic compound, the iodine-carbon bond (step 1). The catalysts used are
for exampie 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

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



10

15

20

25

30

Coupling Ib | Catalyst ~, Br \R$ + /\\ Step 1 er'' Rs 1. Halogen- 1.
Halogen- Metal R1 2 Metal- Exchange 2 Exchange .\ Step 2 R~ 2 Hall 2'
\ HaJ Br/Cl Step 4O R12 R4 SimR1 2 R4 Sim e. g. Et3SiH Hal \RS
BF3 Et20 Hal \R5 Step 3 HO II' 5 The second synthesis strategy
(Diagram 3) shows another possible ¥fay of synthesising the
halogen-aromatic groups of formula il' illustrated by the example of a
trimethylsilylacetylene-substituted diphenylmethane. Starting from an
cangimatic Theaepctidris rrearoidisnited tprbipeiidadivrestvient apbatpiviiaase of
doasgﬁ?ﬂée ofRRRiNg! grkﬁwﬁhnm@emh@@@e@swya&mﬁéhmmh@naﬁ@,
an al oyp is attache
EY ﬂh lﬁ%r?ﬁ‘ére ore reaa%vg%nd of encg I?gao%;%?néﬁ %egocr:ﬁososl] d,
@ogn@@d@e@@trm Wdﬁw\(ﬁép\fiyarrmérba%yﬁé%é@m&ffame%nﬁﬂ@%
@iem@@m&mﬂﬂ& MBMRIrBIcKE! Blesaliy Pheomplenes iy eefpreberifigasdions
ried out WLth the alkyne itself or, meta l.acet Ich e therefr If

R SN R A R R S
dromatiy@ieup to obtain a metallised (Mg, Li) aromatic group which may be
prepared, for example, by a halogen-metal exchange as described hereinbefore
(step 2). This metallised aromatic compound which may be used directiy or after
further transmetaliation, is added to a benzaldehyde derivative. This forms the
diphenylmethanol shown in the diagram. Alteratively it is also possible fo use a
benzoic acid derivative such as e.g. a benzoic acid ester, anhydride, chioride 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.
Further reaction of both the alcohol and the ketone to form the diphenylmethane
derivative has already been described above (step 3). The trimethyisilylethynylated
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
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. Lett. 2001, 3, 2871-2874
and literature cited therein). The aromatic lithium or magnesium group may however
also be transmetaliised first, for example, io obtain the corresponding boric acids,
boric acid esters, stannanes, silanes or zinc compounds. Then it is attached by
means of a fransition metal such as e.g. palladium, nickel, rhodium, copper or iron to

the benzyl group (see L. Brandsma, S.F. Vasilevsky, H.D. Verkruijsse, Application of

. Transition Metal Catalysts in Organic Synthesis, Springer-Verlag, Berin/Heidelberg,

1998). The reactions of the alkyne-substituted aromatic group to the intermediate
product of formula II' according to steps 2 and 3 or step 4, which are illustrated by
way of exampie here for R® denoting ethynyl or trimethylsilylethynyl, may also be

carried out anaidgousiy with other R%-substituted aromatic groups.
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15 as e.g. NEt3 and a co-catalyst such as e.g. a copper salt such as Cul
(Sonogashira 38 coupling). The reactions are not limited to
trimethylsilylacetylene, but allow the use of a number of terminal alkynes.
The reaction is extensively documented with all its variations in the
literature (see P.J. Stang, F. Diederic¥, Metal-Catalyzed Cross- Coupling
Reactions, Wiley-VCH, Weinheim, 1997 and Angew. Chem. Int. Ed. 2003,
542, 1566-1568 and literature cited therein). The other two steps for
Dinepsanivg Sethegisnrairaethane derivatives comprise transfunctionalising
the alkyne-substituted aromatic group to obtain a metallised (lYIg, Li)
arorgatic group which may bes repal q:%,_ for exampje, by a halégen-metal
exchignge gs describeld herein%?g; (step 2). This\‘x, etali&ed aromatic
coﬁiu d wpich used—d-ifesayﬁfafter 10 ffirthgr transmetallation,
is to a be alde\hyde derivative. This foruwgﬁe iphenylmethanol
§Rown inrbe diagram. Alternatively it is also possible toRise a benzoic
acid derivative such as e.g. a benzoic acid ester, anhydride, §hloftle or
the acid itself or the benzonitrile. Insteagd-efrtbgialcohgl the
iI_/‘g[t(_)_:qﬁ ia fpr d, which may also be ols@ipbupby Friedel-Cr
,@s‘*cée_&é‘él o ?;g@é%. 15 Further reaction of both the algohshkian
ketone to form the dalphenylmethane derivative has alfeady been
described above (step 3). The trimethylsilylethynylated aromatic halpgen
compound may however also be converted dggethB/zafterRtransmet E?Qon
¢

into the desired product (step 4). For this, the \;E
aromatic group obtained after a halogen-metl ,
20 benzylelectrophil such as e.g. a benzyl, proruee~arefiiguise. The
reaction may be carried out without or, better still, in the presBhce of a
transition metal catalyst, such as e.g. a copper salt or a palladium

complex (see e.g. Org. Lett. 2001, 3, 2871-2874 anditerature cited
dhereing &ﬁaeegmatarg&am WysREWRAGNERItTAIgETU Ry YREWEa sy e
transmetallised first, for e ohtain.th r ' i i
SR R ikl L858 ORGSR
Ihtindseauly neh saiigtedtherid H%é‘ﬁﬁ!%ﬁtﬁ?@’ﬁh B8 RIRIOAYC ks,
WRRE LARRORRAR AT @Rotl®, which denotes a halogen atom chiorine, bromine or

jodine, or a pseudohalogen group, such as e.g. trifluoromethanesulphonate, and

also a metallic centre M, such as e.g. a B(OH),, Si(OAlk); or SnBug group. The two
centres thus "activated” may be exchanged chemoselectively one after the other.
Synthesis strategy 3 iliustrates this with an example in which first of all the halogen
atom Hal is exchanged for an alkyne substituent in a transition metal-catalysed
reaction such as e.g. the so-called Sonogashira coupiing. in the second step the
metallic centre M is exchanged for a benzyl group which is activated e.g. as the
benzyl halide in another transition metal-catalysed coupling, to obtain the desired

" product (see e.g. Tetfrahedron Lett. 2003, 44, 9255-9258 and literature cited therein).

Both steps may be carried out using transition metals such as e.g. paliadium,
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,
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the benzyl group (see L. Brandsma, S.F. Vasilevsky, H.D. Verkruijsse,
Application of Transition Metal Catalysts in Organic Synthesis,
Springer-Verlag, Berlin/Heidelberg, 1998). The reactions of the
alkyne-substituted aromatic group to the intermediate 30 product of
formula II' according to steps 2 and 346 step 4, which are illustrated by
way of example here for R3 denoting ethynyl or trimethylsilylethynyl, may
also be carried out analogously with other R3-substituted aromatic
tgeomptatt&&dﬁimmfmstgymuesimstmmygﬁom Rt kheR tBehalgashiea- M
giéé—@éfgu \-M\gs\eﬁcﬁdﬁéeﬁ%ztrﬁ%k%eor Stille Hal = Cl, Br, I, OTf
coupling aI =e.g. B(OR)2, SnBu3R~/2:;q/S\ HalR5 II
Synthesis strategy 3 (Diagram 4) shows an alternative form of synthesis
istcatiegyorephieitis ptsmdd aftceratal Singulad eiarrmsiessBaacarodingito the
HUBiby iR PYmYh 8fYdRerakdmRlg ghould 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 age.grrifluodmethanesulphonate, and also
a metallic centre M, sug: as e.{8 N
The two centres thus "actiyat

one after thGRQ% ; 0

RPO™

wherein R', R* to R® are as hereinbefore defined and

R% R® R& RY¥ zre as hereinbefore defined and independently of one another
represent for example acetyl, pivaloyl, benzoyl, tert-butoxycarbonyl,
benzyloxycarbonyl, trialkylsilyl, benzyl or substituted benzy! or in each case two
adjacent groups R®, R®, R¥, R¥ form a benzylideneacetal or isopropylideneketal or
a 2,3-dimethoxy-butylene group which is linked via position 2 and 3 of the butylene
group fo 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
in the presence of a Lewis or Brensted acid.

Suitable reducing agents for the reaction include for example silanes, such as

- triethyl, tripropyl, triisopropyl or diphenylsitane, sodium borohydride, sodium

cyanoborohydride, zinc borohydride, boranes, lithium aluminium hydride,
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 triflucride etherate, trimethylisityltrifiate, titaniium tetrachloride, tin tetrachloride,
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io Synthesis strategy 3 illustrates this with an example in which first of all
the halogen atom Hal is exchanged for an alkyne substituent in a
transition metal-catalysed reaction such as e.g. the so-called
Sonogashira coupling. In the second step the metallic centre M is
exchanged for a benzyl group which43 activated e.g. as the benzyl halide
in another transition metal-catalysed coupling, to obtain the desired 15
product (see e.g. Tetrahedron Lett. 2003, 44, 9255-9258 and literature
scitaditheinfiale dBoiit adise.Repdsivgreiethe redusing aganiaoh theeaald ¥igch
r@5chc® AV BdIkERicANRA M sBICKSY, &m&%rfer Bin9E seamplenssHibaror.
Both types of reaction are describe lenhd il in Ege literature. The method

CRIGBI L AR T on S S PERETE aelrso nv Qﬁv'g ruer\a}grgé?n e
efisanneneatafchmimyossherient etémpmadnrga:bgﬁveﬁo ﬁb@rﬁé@nﬁ%@nﬁéw
p'érﬁ%é!a'ﬁ}'%%ﬁié@iéﬁ%rh&%};{bs Eueﬁadté@agi%& In?@gan;wé owwﬂﬂaaiagep
rou or the alkyne, In order tq prepare.compounds o
g&P fgpf {] qcé@ E)E%%\ét’:%\fednﬁegtt 3 the 5’ mggn gr? ép compound
dm:ffgzmm@hﬁmmi I@mm@@@mf 6033 ard €9 TO-IoreR VY hYIrSIREN DR BB
dé’&?lfﬁiﬂe%rﬁ?séﬁ& %%&F&rd@ﬁ%&ﬂj@f&%@é@@leﬁﬂﬁda[%@g JRteuRBl, RB,
8tl are as hereinhefore defined an ndent r
F@ge?l %‘3 &% étgggfv?n |vao qeeetr%% %rq ut‘%H c%rqg}rﬁ%l
rm@thzymmth\amxbwquawgwp%rf@ymﬁ%@Eﬁiﬂm@%éﬂmhﬁ% each

case two adjacent groups Rte, RBb, RB, R8d form a benzylideneacetal or
oprop denek or 15 a 2,3-di oxy- I Ich is linked
A?fapn% lve Ea gh aaé O:;frﬁ%arg c’om Q&%ﬂ% 6F QQHQA?%%%L{%&SQ}%H\&B

process b) ac:cordsng to the mvention in a compound of general formula 11t

Rt R? R4

wherein R' to R® are as hereinbefore defined and

R® to R% denote one of the protective groups defined hereinbefore, such as e.g. an
acyl, aryimethyl, acetal, ketal or silyl group, and which may be obtained for example
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 hydroiytically 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 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 iodotrimethylsitane, at temperatures between 0 and 120°C, preferably at
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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. Suitable reducing agents for the reaction include for example
silanes, such as triethyl, tripropyl, trﬁgopropyl or diphenylsilane, sodium
borohydride, sodium cyanoborohydride, zinc borohydride, boranes,
lithium aluminium hydride, 25 diisobutylaluminium hydride or samarium
tejmrmeturerehetween di<2afel BATHeN Bilitornasshl SFaHPRPprissahivsigpYed by
tréb&ﬁ@batﬁ epnsirRdagichssheitoanieng. dudlrsstinally acite podsenesulphastient

d trifl id >
S5 R B R e e tath S R A bt farPoren

smétmhmr@@aio@éawanw#maﬂé*@r DRRENSE AL BRIVRHAMD 88 the

tieshiinguagent methihel acidniperaeastibaweay benaated.out in a solvent,
such as for example methylene chloride, chloroform, acetonitrile, toluene,
hexane, diethyl ether, tetrahydrofuran, dioxane, ethanol, water or

Al eriel an kel PERIESHISSIRKR S8R RRAY R dRF SXRIMPiRky gty in an
ae@éagglﬁlve&ulaglmmj hatjeopahobagen aceicsistdfataxample of

JfSHhuIsHAneARd BPEANATENGIide ABRIBiENBICt: Bhopayenisnil used in

oromethane at temperatures of -60C and 6QC.

triflnreseHCIARIFoERPRIRB AR &H‘Pﬂ?@"’b?@%?fc@&t”&&wén%ﬂrdﬁ atal
pf@‘@hyﬁtosmbta&arg/}qﬂaﬂaphmmmemhmescimltwe&eﬁﬁeydﬂél@é@ inrefsikadmysat

@M% fqmoem@l,@cetate to methanol, ethanol, water or
acetlc acld, for the transformation described. Alternatively, in order to

prepare compounds of general formula | according to process b)
Aadeantiyisiiiogheiny ertioad iorcezampe imdadéy enaqudonmsdiyent RXMRPeRH
allé\)vg“%gsghg 5&!‘3&’% %h%?& %ﬁc\)i in the presence of a base such as
fithium 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 soivents, such as for
example diethy! ether, tetrahydrofuran or dichloromethane, it is also suitable to use

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

A benzyl, methoxybenzyl or benzyloxycarbonyl group is advantageously cleaved
hydrogenolytically, e.g. with hydrogen in the presence of a catalyst such as
palladium/charcoal in a suitable solvent such as methanol, ethanol, ethyl acetate or
glacial acetic acid, optionally with the addition of an acid such as hydrochloric acid at
tempe.ratures between 0 and 100°C, but preferably at ambient temperatures between
20 and 60°C, and at a hydrogen pressure of 1 to 7 bar, but preferably 3 to 5 bar. A

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

the presence of anisole.

A tert.butyl or tert.butyloxycarbonyl group is preferably cieaved by treating with an
acid such as trifluoroacetic acid or hydrochloric acid or by treating with
iodotrimethylsilane optionally using a solvent such as methylene chloride, dioxane,

methano! or diethylether.
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15 OR Bb wherein R' to R5 are as hereinbefore defined and R8a to RBd
denote one of the protective groups defined hereinbefore, such as e.g. an
acyl, aryimethyl, acetal, ketal or silyl group, and which may be obtained for
example 20 by reduction from the compound of formula Il as hereinbefore
described, the protective groups areddeaved. Any acyl protecting group
used is cleaved for example hydrolytically in an agqueous solvent, e.g. in
water, isopropanol/water, acetic acid/water, tetrahydrofuran/water or 25
dioxane/water, in the presence of an acid such as trifluoroacetic acid,
rl i ' j i pre of an alkali metal

B KT R HELES 200 Ch BT,
ARSI GE P afFSREBING, X HRiN? GTEUPTERBNER RACISESE AYEH aidpactian by
demapeiodar esobeiing enlmnehtdQe prefarabiysai 4feritid paraiomes
between 10 and 100C. A trifluoroacetyl group is preferably cleaved by
treating with an acid such as hydrochloric acid, optionally in the presence
FOF SEBNRA2 ARITHEQBEMP L1 AneTRmY SratiR SRy dRBE st EigivboT or
thigdpeatingraigh Todizumythyctrensicke soliiiauppignally be e persepercetioe
g$8!(;¥7‘?nt such as 5 tetrahydrofuran or methanol at temperatures between O

nd 50C. Any acetal or ketal protecting group used is cleaved for example
hydrolytically in an aqueous solvent, e.g. in water, isopropanol/water,
facetiamapld/watetectety ainyar dbu camfdraigrgrowhoray baneatdndin sty msance
R PBAEH SHEARIRIFHHRIPGERIC acid, hydrochloric acid or sulphuric
acid or aprotically, e.g. In the presence of iodotrimethylsilane, at
temperatures between 0 and 120C, preferably at temperatures between
10 and 100C. A trimethylsilyl group is cleaved for example in water, an

FRERAHS SOSNOPUXIERY ahianANS HeABYrsHS has taetianal-Mie, a

ethanol'in }he, resence Oft§ base such as lithium hédroxide, sodium
' P

oo 2R LRAGE B BERRYERLULilRT: RHESatRe i BGlRdigcroonyt.
belohatietbolvbateybeidsistivietheliprizydsouetioric acid, trifluoroacetic

Moreover, the compounds of general formuta | obtained may be resoived into their
enantiomers and/or diastereomers, as mentioned hereinbefore. Thus, for example,
cis/frans mixtures may be resoived into their cis and frans isomers, and compounds
with at least one optically active carbon atom may be separated into their

enantiomers.

Thus, for example, the cis/frans mixtures may be resolved by chromatography into
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
their physical-chemical differences using methods known per se, e.g. by
chromatography and/or fractional crystallisation, and, i these compounds are
obtained in racemic form, they may subsequently be resolved into the enantiomers

as mentioned above.
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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
fluoride. A benzyl, methoxybenzyl or benzyloxycarbonyl group is
advantageously cleaved hydrogenolytcally, e.g. with hydrogen in the
presence of a catalyst such as palladium/charcoal in a suitable solvent
such as methanol, ethanol, ethyl acetate or 25 glacial acetic acid,
DiRtienalowishs the paditionyfcparatid sy claahyesachiaticragittaibhases or

t
o P AR B e LB e LA AR an onticp
%W%ﬁﬂﬁ&?éﬂ*éﬁa‘ﬁ% i%f@soﬁ“%m?ﬂ”aﬁ’ﬁ‘@m BRYDERZH IR Hatades wih
pecfetably chemmand) paflicoraacatidsanid ihe thehpregehee ol aniealzoBolA

&% RS TLVNLAL] a[’ rQ#&g'W&%@@@Mmmﬂ{e@w@?@&mﬂ@x frgating

with ah aci as trifluoroacetic acid or hydrochloric acid or by treating

htEnRskiStErmBIASRsifeb BRI HTGraRsRS ' STNRIY subiEbbaimppRipedes
eialoniel esiciexd memitretharcliostdietnydethenit<l3r deriativeatliidhs atescrdfed

Db E%IQH% UNEERFUUR O LHRSPESRFEHEE 23 SRY D W 22rms of

amino, alkylamino or Imino groups ma)&be protected during the reaction

Hagrrieiagidemaligaridhmangglic acid,
ceagtorsuphoarie zaid gietany atéd mparowsitb paguethand. groopticwly betive
é‘it%ﬁﬂmﬁé% yisiy! eﬁaﬁwpr VBRI BR2ENVSHERERP REGRs 2% §FOUP in

may also be USG as a gﬁ‘) ctlve %I’OU . 1o For example a protectlng

Yt e XRMPLR RYRALRIPYWty1, trityl, benzyi or
tetrahydropyranyl group. Protectlng groups for an amino, alkylamino or
imino group may be, for example, a 15 formyl, acetyl, trifluoroacetyl,

E 5@%’4%3@%%%5%%&8 %?%rr?r?qu I! r?zgg %él %ngrrtte) I‘J%Ié the salts thereof,
particularly for pharmaceutical use into the physiologically acceptable salts with
inorganic or organic acids. Acids which may be used for this purpose include for
example hydrochloric acid, hydrobromic acid, sulphuric acid, methanesuiphonic acid,
phosphoric acid, fumaric acid, succinic acid, lactic acid, citric acid, tartaric acid or

maleic acid.

Moreover, the compounds obtained may be converted into mixtures, for example 1:1
of 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

crystallinity.

The compounds according to the invention are advantageously also obfainable

. 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,
for example, particularly the methods described in WO 98/31697, WO 01/27128, WO
02/083066, WO 03/099836 and WO 2004/063209.

As already mentioned, the compounds of general formula | according to the invention
and the physiologically acceptable salts thereof have valuable pharmacological
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benzyl, methoxybenzyl or 2,4-dimethoxybenzyl group. Moreover, the
compounds of general formula | obtained may be resolved into their
enantiomers and/or diastereomers, as mentioned hereinbefore. Thus, for
example, 20 cis/trans mixtures may be resolved into their cis and trans
isomers, and compounds with at lea&t one optically active carbon atom
may be separated into their enantiomers. Thus, for example, the cia/trans
mixtures may be resolved by chromatography into 25 the cis and trans
pepeEttes, thateofatijec ompdonydsfedtgartbealddiumutiepasigeihgidaviich

&%H&ﬁté?%%ﬂ?t%?e?@?%@%ﬁﬁ%ated 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 compounds of general
Thesmivlagicaithrepddrstd heymametripeando maioradnyesiigatecbes fpdeMiato
their diastereomers on the basis of 30 their physical-chemical differences

R B SRS S o B kB -

tiseyemayiswhsdgu Ehty-I5e cobinedd TIRGC i Efdfilbmrrlemetivelivoned
rabexes & ihgeRaniQIners arsrayalprably seBRratedibasiMian

separation on chiral ses or by recrystallisation from ically active
SOITPD B LRE AP Y TS0t A 2EEC St AU Ao Baie
cong@rivtheaENSutch the eodingstemmiaca it WwinensediuEeiiecsémpound,
Radicsialy acissBaRkacaslb/RIgchdeivatctsRhatnololy Aekergol rryl

separating the diasteregmeric mixture of salts or derivatives thils

P e R e e e
Ameisbees intsepd irterienstbigeshitnofiure-drpsnsliB mantssalts or
derivatives by the action of suitable agents. Optically active acids in

R TATE L i g A
GHAPRGITAsIRRR e st vitad Mikiarmia FASMesiua BieWaiiiakeruth AR%
foetiraly astiveasicatolgnayLedariexamya)( hoHEKReBBEETH @il are
Sptically active acvlL grouR IR 10% fostal calf serum and 250 pg/m zeocin
{Invitrogen). The cells are detached from the culture flasks by washing twice with
PBS‘ and subseguently freating with trypsin/EDTA. After the addition of cell culture
medium the cells are centrifuged, resuspended in culture medium and counted in a
Casy cell counter. Then 40,000 celis per well are seeded into a white, 96-weli plate
coated with poly-D-lysine and incubated overnight at 37°C, 5% CO;. The cells are
washed twice with 250 i of assay buifer (Hanks Balanced Salt Solution, 137 mM
NaCl, 5.4 mM KC, 2.8 mM CaCl,, 1.2 mM MgSO4 and 10 mM HEPES (pH7.4), 50
pg/ml of gentamycin). 250 pi of assay buffer and 5 pi of test compound are then
added to each well and the plate is incubated for a further 15 minuiss in the

.. incubator. 5 yl of 10% DMSO are used as the negative control. The reaction is

30

started by adding 5 pif of “C-AMG (0.05 uCi) to each well. After 2 hours' incubation at
37°C, 5% CO,, the cells are washed again with 250 pl of PBS (20°C) and then lysed
by the addition of 25 pl of 0.1 N NaOH (5 min. at 37°C). 200 pl of MicroScint20
(Packard) are added to each well and incubation is continued 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.
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amides, for example, may be a (+)-or (-)-menthyloxycarbonyl. 15
Furthermore, the compounds of formula | may be converted into the salts
thereof, particularly for pharmaceutical use into the physiologically
acceptable salts with inorganic or organic acids. Acids which may be
used for this purpose include for exdfhple 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

1%% ri'fsr Jrhé) éé e%tiw Wﬁﬁﬁﬂ;ﬁ@c@m 'Mﬂ%@ﬁf%ﬁ%wm test is set

alpha-amino acids suc ne or phenylalanine, which may have
uaamnmwuager@s%pﬁwggm e o NMADRAANTGE Phe
hSBLP2 uhHE ds egpebnsetbitheHAvEM o Bke #ilvalistageously also obtainable
using the methods described in the examples that follow, which may also
be combined for this purpose with methads known to the skjlled man from
i SREPRLTES SOORTREIRTIN S AR HETHRFIE dEe B
ha8431 690 vl BsIbiaWITBOW, B2108B0G6¢W 203 UYo886! arrferddly below
58J(4/063209. As already mentioned, the compounds of general formula |
according to the invention and the physiologically acceptable salts thereof
have valuable pharmacological 45 properties, particularly an inhibitory
Ieffiest ofithibie alvlitivin inkebit tiePGHTUs by dbe aespmted ST TEngrR: foraiip |

aaSrdifg HRLINesiEA! HIo W%ﬁégpﬁ}%tﬂé\ﬂ%ﬁmﬁﬂ%!%&ﬁabie salts

investigated as follows; ??’ﬁ? g} ?fth sugtzg;arrlg\%sn{gnlré '%zgtthen of all

tergot ARG 'ﬁ?ﬁ&%‘é AR ISR EIFAER® O ewich eitle ki

toesel (AT BOMNIRESis Bhichradcbaaiiesigchby the kpidieaiplithe BALEC

Aﬁﬁm S%'ar%c@?ta%} M@%L?-%ta&%tyaﬁﬁé?&tﬁéb w&h@ﬁm@@m&h 1\(@@&@{
eo nvitrogen accession number which 10 contains
PR AP B A 2B 0 BRI IR a St s

uehce uman so gluco
particularly metabolic disorders, or conditions such as type 1 and type 2 diabetes

mellitus, complications of diabetes (such as e.g. retinopathy, nephropathy or
neuropathies, diabetic foot, ulcers, macroangiopathies), metabolic acidosis or
ketosis, reactive hypoglycaemia, hyperinsulinaemia, glucose metabolic disorder,
insulin resistance, metabolic syndrome, dyslipidaemias of different origins,
atheroscierosis and related diseases, obesity, high blood pressure, chronic heart
failure, oedema and hyperuricaemia. These substances are also suitable for
preventing beta-cell degaheration such as e.g. apoptosis or necrosis of pancreatic
beta cells. The substances are also suitable for improving or resforing the
functionality of pancreatic cells, and also of increasing the number and size of
panéréatic beta cells. The compounds according to the invention may aisoc be used
as diuretics or antihypertensives and are suitable for the prevention and treatment of

. acute renal failure.

in particular, the compounds according to the invention, inciuding the physiclogically
acceptable salts thereof, are suitable for the prevention or treatment of diabetes,
particularly type 1 and type 2 diabetes mellitus, and/or diabetic complications.
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cotransporter 2 (Genbank Acc. No.NM_003041) (CHO-hSGLT2 or
HEK-hSGLT2). These cell lines transport 14C-labelled
alpha-methyl-glucopyranoside (14C-AMG, Amersham) into the interior of
the cell in sodium-dependent manner. 15 The SGLT-2 assay is carried out
as follows: CHO-hSGLT?2 cells are cutivated 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

wimdbe&gé@eqal realiosainisvantd 2bRRpInding eIt PFesRmnidpeSntion
fgzﬁ S E ALl (B3R R ESINGIGE ML BB AN

tly treating with trypsin r ﬁure

‘r"ﬁ&dmﬁﬁ“ir%aé@w% dEeatag EEP‘?@D%HB%H‘W@S‘@H@FR@%W%d
adimietdnoa a@@@f@eﬂh@@umrsfbemﬁe O8fidec iIxpenionell, e seagRMnay

IR & Wé%%ﬁrﬁ’& SHrB a@mgq%ego I %?IXtBJéfr?éﬂg u%ﬂ?e'”%#é’é‘é%%?o mg,

overni tat 37C,; 5% CO2. The ce washed twice Wit
S o AN BAAFLERYSAID SBRNRINC PR AeS BmeRAay.

RACthid. Bumphvb € a6al 2o midd UgrSD b analalChraph e I Srd ol To4heS0vargitnl of
,qspr@mmma%é%%k W&H%ﬂﬂ%%%%@%@&%r%?e&%émh

added to each we late is incubated for a further 15 minutes in

thE "ih%ﬁﬁ%t‘&?”@?ﬂ"@f‘i@af%' W@ﬁ‘ 3ne/asalrSRIthe he v SIRId: irRlese.
geaotieymidcretaystaliby exltingeb rhHgnkiid@-AtdaGiE) QaywBdoredicbnaetltric

AL AL RN Gt QR E S s mé?@r&%e?&%@ﬁﬂ%d’c‘!ﬁsr‘ed again

with 250 pl of PBS (20C) and then lysed by the addition of 25 pl of 0.1 N
WRIRsRqE e 86y BERiFat WEPJ@E?H'L‘?B""@F!’QWHP&) are added to
eabbyretithyliceihiedsaticiatly sardiaues fuch daibet 20omsoiab!8 Aixtdier

fisincupaiiandbesradiarriyituehihsddiMG abistbad s resaniy ebits.

a Topcount (Packard usm a 14C scmtlllatlon program. 46 To determine

TRBSEERIAIRAY it & ‘H’Lf‘r%? @51 an analogous test is set up
in which the cDNA for hSGLT1 (Genbank Acc. No. NM000343) instead of

TRGhMps RN sissvRs 5581 invehiPnidapLidE KL 38881 SoRjunction with

other active substances, particularly for the treatment and/or prevention of the
diseases and conditions mentioned above. Other active substances which are
suitable for such combinations include for example those which potentiate the
therapeutic effect of an SGLT antagonist according to the invention with respect o
one of the indications mentioned and/cr which aliow the dosage of an SGLT
antagonist according to the invention to be reduced. Therapeutic agents which are
suitable for such a combination inciude, for example, antidiabetic agents such as
metformin, sulphonylureas (e.g. glibenclamide, tolbutamide, glimepiride), nateglinide,
repaglinide, thiazolidinediones (e.g. rosiglitazone, pioglitazone), PPAR-gamma-

~ agonists (e.g. GI 262570) and antagonists, PPAR-gamma/aipha modulators (e.g.
- KRP 297), alpha-glucosidase inhibitors (e.g. acarbose, voglibose), DPPIV inhibitors

(e.g. LAF237, MK-431), alphaZ-antagonists, insulin and insulin analogues, GLP-1
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-6-phosphatase, or fructose-
1.6-bisphosphatase, glycogen phosphorylase, glucagon receptor antagonists and
inhibitors of phosphoenol pyruvate carboxykinase, glycogen synthase kinase or



10,

15

20

25

30

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. 1o 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 affected by the inhibition of the

&%L-Zgﬁféh&)%foméﬁeutaf&?dherﬁ@b&iztﬁgamﬁhs“f&eé@imﬁ@m@émt\ds
accoraing t1Q inventon are partic ar the ntion or
R R R R

0ids paniculary me rsJor &ahditians such

fasafjprate)anigaijpie @'dlaﬂiétbé dmyﬁtugs @aﬁmfcﬁﬁ&%wf&ﬁﬂg@@weﬁmﬁs

S RiaRatAr ATERRENBALIY. g)ra%mmtb&mﬁeﬂiiram@@wﬁ%ﬁsbnors

Siacsopaiesl, Megol g dosi A GIOTReLeanN G, o comple
TV Poglycasmia nypannad fhaermia, gluco ISordar 28 me

%ﬁm@mﬁémﬁ@ﬁﬁﬁ@ ay@ wmﬁemaiéwcﬁm@ﬁ@@ﬂgms such
Alwropdleneaissichetatas diseasesaahesinb bt e taRsSuERsity, such

Chr%”'?r hea” f H'aﬁé;é)rog 08 ata”%eﬁf Hr%%ﬁm%}(omesgn%‘bosz%% SR
also SUI r pre entl a ce egenera lon such as e g. apoptOS|s

W@Em@ dﬁi@mé\éﬂé bé&ﬁ%&?%@ﬁ%&t%&e%@%ﬂé@%ﬁ%ﬁ
STRFERGaG6ARIe NG Sheydtisty reikanalihp of 3A00Ieatin-06 13 2R thedsms & of
ch?_ﬁsénge (te%tnpmber and size of pancreatic beta cells. The compounds
accordlng fo the invention may also be used as diuretics or
antihypertensives and are suitable for the prevention and treatment of
retEevisNedfailnstoROWIthphtideftarinthe momy oy s et pasiog tohfmic heart

f&?ﬁ?@%?%tﬂ@%ggg}gs 10, RAY ggﬁﬁ‘l' 'Xn@?%ﬁﬁ)é%'re/ﬁ?ét%mﬁ{&?f el

suitab r the prevention or tréatment o etes, particula
iBRFe @W%t@?ﬁf&%@%ﬁ&%ﬁ?‘Eﬂ%eﬁ@%ﬂ‘ﬂbﬁ&;?ﬂaﬂgﬁweﬁﬁ%swes
atasggdsteqfitrechiphachisireritigicoeepioniinigiactivitydardreatimesytdase,

tRFgP(\%BE égb‘éﬁgﬁ mg%ﬁ%m%%wngfﬁﬁ {ﬁ’epéaof are suitable.
administered, the patient, the
Examples of angtotensm [l receptor antagonists are candesartan cilexetil, potassium

losartan, eprosartan mesylate, valsarian, telmisartan, irbesartan, EXP-3174, L-
158809, EXP.3312, olmesartan, medoxomil, fasosartan, KT-3-671, GA-0113, RU-
64276, EMD-90423, BR-9701, etc. Angictensin Il receptor antagonists are preferably
used for the treatment or prevention of high biood pressure and complications of
diabetes, often combined with a diuretic such as hydrochlorothiazide.

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

freatment 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
reductase inhibitors may be used for the treatment or prevention of complications of

diabetes.

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

lowest dose normally recommended up to 1/1 of the normally recommended dose.
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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 to 30
mg, by intravenous route, and 1 to 1000 mg, preferably 1 to 100 mg, by
oral route, in each case administeredd to 4 times a day. For this purpose,
the compounds of formula | 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
tarch, lactose, 10 gluc microgrystalline cellul iu
TR DA R OO ety Seep el
aprardinsttathe! invenéon Rice phlysipireloalbr BretPRRlET RSN asla sergRRAId
cORRNGiE e Rl SISt 8y batiehalbsearbyeseibytratiless ar fatty
substanpces such as hard fat or suit ixtyr f r
e A S
theapeaieenbevRIeYSNHQR PEHSRRSE LR HEBERSTEECT FRN &5rfiBEiRESY
iSRRI oo terinupias i givoalsoda e e driar@IBMTteseviid patfeably
active supstances, particularly f e e re ' f
R A R R e e
paricppry fisbrig petichlisApmRIGEH Hclude for example those which
potentiate the therapeutic effect of an SGLT antagonist according to the
invention with r indjcati | i
P R G IR G e eSO
srdidheeae! hepapRivation yithanatienasive syhaiRRefoTay ke RBfSbination
sinclusiesdosiesan plaggertiditdetichagpaticslacly wittdb asbtivspate of time. if
tﬁé%pg}gfgﬂd%ﬁ%@@dmu@%@%emqa%%bg{gn%réqi@z;i\ymgkmde,
repaglinide, thiazolidinediones (e.g. rosiglitazone, pioglitazone),
mm?s%ﬁhﬁﬁawa&dme@' &i?g‘.‘i?ﬁ%?@?@?"&H&‘%‘ﬁ?a%%ﬁsﬁdwe substances
artPofRrgrntiva g/l phiawithdd alpeois! (& s R 2OFJual pha2giouositiatse
d%@l@ﬁ? (SOuRrAPoSE Yo8lIRRRs). 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
Gohisituesith, joretethayespirnbghissprentiverelatedictarntestage ittt

AR ERARICHIMCR3Rprises 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.

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.

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

two identical or different formulations, for example as a so-calied kit-of-parts.
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production in the liver, such as e.g. inhibitors of glucose-6-phosphatase,
or fructose- 1, 6-bisphosphatase, glycogen phosphorylase, glucagon
receptor antagonists and inhibitors of phosphoenol pyruvate
carboxykinase, glycogen synthase kinase or 48 pyruvate dehydrokinase,
lipid lowering agents such as for exa$iple HMG-CoA- reductase inhibitors
(e.g. simvastatin, atorvastatin), fibrates (e.g. bezafibrate, fenofibrate),
nicotinic acid and the derivatives thereof, PPAR-alpha agonists, PPAR-

IflglixaregoisiariCAGwmgibiors @agnavsisimine) grohseetect kapistiption
”omb'}% %gbea}ﬁ AT xﬁm&tﬁu@éetmb@xms@&ma%ﬁmwm&egeao

it as, for example, cholestyramine, inhibitors of ileac bile acid
"Wﬁ'fﬁéﬁ%ﬁe H'BE%‘&@N?@‘WBHU@?UEW%’% CETP inhibitors or ABC1

regulators or active substances for treating obesity, such as sibutramine
cheé ME‘?QRQ%@?@:}%&%B@HWJ% axokine, antagonists of the
|n0|d1 receptor, MCH-1 receptor antagonists, MC4 receptor
agonists, NPY5 10 or NPY2 antagonists or 133-agonists such as
ESBmdls8790 or AD-9677 and agonists of the SHT2c receptor. Moreover,
combinations with drugs for igfluenging high blood pressure, chronic heart
failure or atherosclerosis such as ellg. A-11 antagonists or ACE inhibitors,

158809 EXP 3312 olmesartan medoxom|I tasosartan KT-3-671,

}BAQ ch!on %}g@ r9n9 ?%imﬁas)?i %@ﬁ%ﬁ{%@'%%@ﬁ'%%#ﬁfﬁ%%f

h:%agonls are prefrera USG fort revention o

19 @réﬁ@@a&r@f&@ﬁ@ﬁwmrﬁc@f igiapetey, %ﬁaﬁf%mbﬁﬁ@d Then f&acﬂon
rAi 8 GsSiBR @Sl ydraciMer grbiatidmd2Sepacasdbinatian withivriomgithents in

t xnt*\es's JVIBIALS OFHUIaSHIES S AUARE TR 128 KPR Iethane, the
solutlon |s cooie to ~5 C, and 46.5 g of anisolie are added. Then 51.5 g of aluminium
trichioride are added baichwise so that the temperafure does not exceed 5°C. The
solution is stirred for another 1 h at 1-5°C and then poured onto ice. The organic
phase is separated off and the aqueous phase is exiracted another three times with
dichloromethane. The combined organic phases are washed with aqueous 1 M
hydrochloric acid, twice with 1 M sodium hydroxide solution and with saturated
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]"

The following compounds are obtained analogously to Example I

(1) (5-bromo-2-iodo-phenyl)-(4-ethoxy-phenyl)}-methanone
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- staggered times the two active subst

A combination with GABA-receptor antagonists, Na-channel blockers,
topiramat, protein-kinase C inhibitors, advanced glycation end product
inhibitors or aldose 30 reductase inhibitors may be used for the treatment
or prevention of complications of diabetes. The dosage for the
combination partners mentioned abayge is usefully 115 of the lowest dose
normally recommended up to 1/1 of the normally recommended dose. 49
Therefore, in another aspect, this invention relates to the use of a
compound according to the igvention oL a phms\iol/ogically acceptable salt
of such a compound com@ined § i one of the active substances
described above as a 5 cagbina 2r, for preparing a
pharmaceutical compBsition WhicH{is suitable for the treatment or
prevention of diseases or conditio@s which can be affected by inhibiting

the sodium-d lent gl r ter SGLT. These are preferably
Mﬁa?a%gﬁé%zgggg,%ér%%%@%go%ﬁﬂ? '?hﬂ diseases or conditions listed
above, most particularly diabetes or diabetic complications. 10 The use of
(hesomReunchres kg tostiadprantinmmenarahysiologically acceptable
salt thereof, in combination with anote r active sTbstance may take place
simultaneously or at staggere@times, particularly within a short space
of time. If they are administ qu multa 5ly, the two active
substances are given to B1é 15 patienf together; while if they are used at
ances 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. Consequently, in another aspect, this invention relates to
Exphglenaceutical 20 composition which comprises a compound
according to the invention or g; physiologically acceptable salt of such a
compound and at least one of{ the active substances described above as

combination partners, optigramy
and/or diluents.
Br

4-bromo-1-chioro-2-{4-methoxy-benzvil-benzene

A solution of 86.2 g (5-bromo-2-chioro-phenyl}-{4-methoxy-phenyl}-methanone and
101.5 mi triethylsitane in 75 ml dichloromethane and 150 m! acetonitrile is cooled to
10°C. Then with stirring 50.8 ml of boron trifluoride etherate are added so that the
temperature does not exceed 20°C. The solution is stirred for 14 h at ambient
temperature, before another 9 mi triethylsitane and 4.4 mi boron trifluoride 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 mi 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 diisopropyiether. The
combined organic phases are washed twice with 2 M potassium hydroxide solution
and once with aqueous sodium chloride solution and then dried over sodium
sulphate. After the solvent has been eliminated the residue is stirred in ethanol,
separated off again and dried at 60°C.

Yield: 50.0 g (61% of theory)
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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 11 receptor antagonist optionally together
with one or more inert carriers and/orsgiluents. 3o The compound
according to the invention, or a physiologically acceptable salt thereof,
and the additional active substance to be combined therewith may both be

iA. fc oL, 4 tablet or capsule, or
gﬁ%ﬁ&%ﬁ?}a&%?dﬁ%igwﬁf%};nﬁormuiat]’iqc;l?;s, for example as a
so-called kit-of-parts. 50 In the foregoing and following text, H atoms of
Thylfgiopigonapsparadoarexpiieitiyd sinelogoirspverfeasgedn structural
formulae. The Examples that follow are intended to illustrate the present
(J@/g_%%)@qwglgg% ng;tfgt%gg_éte r?z yIP)r.%gﬁzrg}‘ign of the starting compounds:
(5-bromo-2-chloro-phenvi)
oxalyl chloride and 0.8 ml ide are added to a mixture of
100 g of 5-bromo-2-ck§ 2 500 ml dichloromethane. The
reaction mixture is stirred for 14 h, then filtered and separated from all
NatatheastuatitEShos iz i ftdh(Myibll ator. The residue is dissolved in
150 mi dichloromethane, the 15 solution is cooled to -5C, and 46.5 g of

isple are added..Then 51.5 g of aluminium trichioride are added

%g%%{,%@g%‘gq%%’ar?%g fgr%%g?ar%ﬁl’%gégnﬁot exceed 5C. The solution is
stirred for another 1 h at 1-5C ghd théh peared.shto ice. The organic
phase is separated off and t ¢
times with dichloromethape” TheCorbingd efganic phases are washed
with aqueous 1 M

anone 10 38.3 mi

Example 11}
cCl
SN
Br H

4-{5-bromo-2-chioro-benzyl}-phenol

A solution of 14.8 g 4-bromo-1-chloro-2-(4-methoxy-benzyl)}-benzene in 150 mi
dichioromethane is cooled in the ice bath. Then 50 mi of a 1 M solution of boron
tribromide in dichloromethane are added, and the solution is stirred for 2 h at ambient

. 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 hydrochioric acid to a pH of 1, the organic phase is
separated off and the agueous phase is extracted another three times with ethyi
acetate. The combined organic phases are dried over sodium sulphate, and the
solvent is removed compleiely.

Yield: 13.9 g (98% of theory)
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20 hydrochloric acid, twice with 1 M sodium hydroxide solution and with
saturated 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 following compounds&re obtained analogously to Example
IS (1) (5-bromo-2-iodo-phenyl)-(4-ethoxy-phenyl)-methanone 51 Br O
Mass spectrum (ESI"): m/z = 431/433 (Br) [M+H] (2)
NBdRropBears (- phery begizamdpeptisrdymetirnone CI/1 Br5 0
Example 1l Cl O Br 4-bromo-1-chloro-2-(4-methoxv-benzyl)-benzene 10
A solution of 86.2 g
Exam@ignldy.2-chloro-phenyl)-(4-methoxy-phenyl)-methanone and 101.5 ml
triethylsilane in 75 ml dichipromethane and 150 ml acetonitrile is cooled to
10C. Then with stirring 50.8 N trifluoride etherate are added so
that the temperature dog NC. T lution is stirred for 14 h
at ambient 15 temperat > inother 9 _rg;lt\riethylsilane and 4.4 ml
boron trifluoride etherate dfe added. The s8lutibn is stirred for a further 3
h at 45-50C and then coolegd to

[4-(5-bromo-2-chloro-benzyv-phenoxyl-tert-butyl-dimethvi-silane

A solution of 13.9 g 4-(5-bromo-2-chloro-benzyt}-phenol in 140 mi dichloromethane
is cooled in the ice bath. Then 7.54 g tert-butyldimethylsilyichlorid in 20 mi
dichioromethane are added followed by 8.8 ml triethylamine and 0.5 g
dimethylaminopyridine. The solution is stirred for 16 h at ambient temperature and
then diluted with 100 ml dichloromethane. The organic phase is washed twice with
aqueous 1 M hydrochioric 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).

Yield: 16.8 g (87% of theory)

Mass spectrum (EI): m/z = 410/412/414 (Br+Cl) M]"

Example V

Br

 1-bromo-4-irilsopropyisitviethynyl-benzene

Under argon 11.6 ml 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 1560 mi dry

tetrahydrofuran. The solution is stirred for 16 h at ambient temperature and then
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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 solutid® and once with aqueous sodium
chloride solution and then dried over sodium sulphate. After the solvent
has been eliminated the residue is stirred in ethanol, separated off again
fﬁ&@djﬂ@&]@h meﬂaicb@@&ageeﬁao%qofﬂeee@a@zs Massspecipned(ESI'):
throu 0/31 éo(hl?éﬁ%lg) M+H]" The following compounds are obtained
EHES ous )9?0 e s (1)
Y@M’oﬁﬁd Qh&fh’@(&béﬂ%iy benzyl)-benzene \ 1 1\ 1 Off/ Br Mass
MRRCBERIrSBs M zn4 344388 I8/ENHM] (2)
4-bromo-1-chloro-2-(4-iodo-benzyl)-benzene CI 10 Br\ 1\ Example Il CI
O 1 BrH 15 4-(5-bromo-2-chloro- benzvl) phenol A solution of 14.8 g
Thayiellpwing CRIBASDYE AR ATARRYER M EXRRR Yni
dichloromethane is cooled in the ice bath. Then 50 ml of a 1 M solution of

(?goi(znrpho%igqo ,ggé%&e Nameiha g{ﬁogggggzﬁpgeﬂ}%@lutlon is stirred

at'am |en mp erature he solution iS then cooled in the ice
%m&wdaﬁd(éﬁﬂ%ae%‘ﬂé@ﬁ RENEATHSRERSJBRITEH Y JLRiRHR! for the
dipmnwiseadtivardbienbéerpeiabaferehe mixture

Mass spectrum (ESIY): miz = 471/473 (Br) [M+H]*

(2) [4-(5-bromo-2-chloro-benzyl )—phenvlethvnvl}-triisoproovl-éilane

4-bromo-1-chloro-2-(4-iodo-benzyl)-benzene is used as starting material.

/<Sij\
Yy

This compound may also be obtained according to Example X.
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is adjusted with aqueous 1 M hydrochloric acid to a pH of 1, the organic
phase is separated off and the aqueous phase is extracted another three
times with ethyl acetate. The combined organic phases are dried over
sodium sulphate, and the 25 solvent is removed completely. Yield: 13.9 g
(98% of theory) 53 Mass spectrum (E51"): m/z = 295/297/299 (Br+Cl)
[M-H]- Example IV CI Y-- 0" Br 5
[4-(5-bromo-2-chloro-benzyl)-phenoxyl-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

imethylsilyichlorid in 20 ml dichloromethane are added followed
by 9.8 ml triethylamine and 0.5 g 10 dimethyla yridine. The solution
is stirred for 16 h at ambient temperature ar‘l’d‘r\%n Iuted with 100 ml
dichloromethane. The organic phase is washed$ice with aqueous 1 M
hydrochloric acid and o wit raqueaus s6d urr}rydrogen carbonate

hate. After the solvent has been

[
eliminated the resga : @ silica gel (cyclohexane/ethyl
acetate 100:1). 15 eld: 16. 8 g 87% of theory) Mass spectrum (El): m/z =

410/412/414 (Br+Cl) [M]' ExamBle V Br 20
(-BrameatiisonionyiSivieHnenbbASEARaHYRUPS RIg@ArIdk ol

solution and then dried ¢

triisopropylacetylen and 14.4 ml triethylamine followed by 0.2 g copper

iodide and 0.73 g bis-(triphenylphosphine)-palladium dichloride are added
33.8 ml of a 1.6 M solution of n-butyllithium in hexane are added dropwise under

argon to a solution of 17.4 g 1-bromo-4-triisopropylsilylethynyl-benzene in 120 m dry
tetrahydrofuran chilled to -78°C. The solution is stirred for 1 h at -70°C. Then 10.8 g
5-bromo-2-fluoro-benzaldehyde dissolved in 30 ml of tetrahydrofuran are added
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 mixiure is extracted
with ethyl acetate. The combined organic phase are dried over sodium sulphate, and
the solvent is removed. The residue is purified through silica gel (cyclohexane/ethyl
acetate 4:1).

Yieid: 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

(1) (3-bromo-phenyl)-{4-[(triisopropyisilyl }-ethynyl}-phenyl}-methanol

A
QO

Mass spectrum (EST): m/z = 487/489 (Br) [M+HCOO}
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an oxygen-free solution of 15.0 g 1-bromo-4-iodo-benzene in 150 ml dry
25 tetrahydrofuran. The solution is stirred for 16 h at ambient temperature
and then 54 filtered through Celite and evaporated down. The residue is
chromatographed through silica gel (cyclohexane). Yield: 17.4 g (100% of
theory ) Mass spectrum (ESI'): m/z =5336/338 (Br) [M]' 5 The following
compounds are obtained analogously to Example V: (1)
4-bromo-1-(triisopropylsilylethynyl)-2-(4-ethoxy-benzyl)-benzene
4-bromo-l-iodo-2-(4-ethoxy-benzyl)-benzene is used as the starting
material for the vo couplln%hreactlon described hereinbefore, S~

r 271,
(7 RIS B BR8Py Dl LHen Ry R TR r]@ Si-methand
[445-bromo-2-chloro-benzyl)-phenvlethynyll-triispprepyi-silane 15
4-bromo-I-chloro-2-(4-iodo-benzyl)- benzenewéel(j%? starting material. \
I'\ Br This compound may alsolbe obtained ac ing~to Example X. 55
Example VI Br O :

/
; S|IyII-et nvlt-phenvil-methanol 5

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

Exampie VI

G
~T

[4-{5-bromo-2-fiuoro-benzyvi-phenviethynvil-triisopropyl-silane

A solution of 5.6 g (5-bromo-2-flucro-phenyl)-{4-[(triisopropylsilyl}-ethynyl]-phernyl}-
methanol and 4.1 mi triethylsilane in 50 mi dichloromethane is cooled in the ice bath.
Then 4.7 mi trifiuoroacetic acid are slowly added dropwise, and the solution is stirred
for 4 h at ambient temperature. The solution is diluted with dichioromethane and
washed with aqueous sodium hydrogen carbonate solution. After drying over sodium

sulphate the solvent is removed and the residue is purified using silica gel

. {cyclohexane).

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

The foliowing compounds are obtained analogously to Example Vil:

(1) [4-(3-bromo-benzyl}-phenylethynyl}-triisopropyi-silane



33.8 ml of a 1.6 M solution of n-butyllithium in hexane are added dropwise
under argon to a solution of 17.4 g
1-bromo-4-triisopropylsilylethynyl-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-benzaidehyde dissgived in 30 ml of tetrahydrofuran are
added 1o 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. he combined organic
phase are dried over sodium sulphate, and o) t is removed. The
residue is purified through silica gel (cyclohexan acetate 4:1). 15
Yield: 14.3 g (60% of theory) Mass spectru A AF S : m/z = 461/463 (Br)
[M+H]" The following cq '

Y0 nds g-Obtained analogously to Example VI:
|IyI) ethynyl]-phenyl}-methanol
S =48 489 (Br) [M+HCOO]" 56 (2)

5-bromo-2-methoxy-phen truso IS|IyI) ethynyll-phenyl)-methan
ssiprectum4ES Spaetr i %&éﬁl ﬁ{)z[ 3/475 (Br) [M+H]' 5 Example

VII F Br [4(5-bromo-2-fluoro-benzvl)-phenvlethynvll-triisopropvi-silane 10
f&)l(lét'%lﬂgg“@ngthoxy-ben I{ (p enylethyn?(]-tnlsopropyl -silane
ri S

-bromo-2-tluoro-phenyl) isopro ilyl)-ethynyl e
5 In a departure from the pro?:/ess descnbeg hee snbg‘%rs the elzglrgm olLt;on is stirred

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

—<_/L
o’

Mass spectrum (ESI™): m/z = 457/459 (Br) M+H]Y

10 Example Vil
Cl

Br

Br

4-bromo-2-brommethyl-1-chloro-benzene

4049 N-bromosuccinimide are slowly added to a solution of 5.0 g of 4-bromo-1-

15 - chioro-2-hydroxymethyl-benzene and 5.9 g triphenyiphosphine in 50 mi 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 gel (cyciohexane/ethyl acetate 50:1).

Yield: 4.9 g (76% of theory) '
20 Mass spectrum (El): miz = 282/284/286 (Br+Cl) [M]"
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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 dgging over sodium sulphate the
solvent is removed and the residue is purified using silica gel
(cyclohexane). Yield: 2.6 g (48% of theory) Mass spectrum (El): m(z =
445/447 (Br) [M]" 20 The following compounds are obtained analogously
to Ex le VII: (1) [4-(3-bromo-benzyl)-phenylethynyl]-triisopropyl-silane
%ﬁmﬁ Mass spectrum (ESI'): m/z = 427/429 (Br) [M+H] (2)
[4-(5-bromo-2-methoxy-ber ahenylethynyl]-triisopropyl-silane 5 In a
departure from the process Ibed hereinbefore the reaction solution is
stirred in the ice bath insteathaf-atambient temperature until the reaction
is complete. Br Mass spectrum (ESIE\)a =457/459 (Br) [M+H]' 1o
Example VIII CI Br Br 4-bromo-2-br %wj/f-chloro-benzene 409
N-bromosuccinimide are slowly added tg, a salution of 5.0 g of 4-bromo-1 -
15 chloro 2- hydroxymethyl -benzene and 5.9 g triphenylphosphine in 50 ml
tpditpBGSilakkter 1 h stirring at ambient temperature

the preC|p|tate

Under argon 18.0 g sodium iodide (dry), 0.6 g copper iodide and 0.8 g N,N'-dimethyl-
cyctohexaﬁ&‘l ,2-diamine are added to a solution of 20.0 g (4-bromo-phenylethynyl)-
triisopropyl-sitane. 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
extracted with ethy! acetate. After drying over sodium sulphate the solvent is
removed and the residue is purified using silica gel (cyclohexane).

Yield: 21.0 g (92% of theory)

Mass spectrum (El): m/z = 384 [M]

Example X
cl

g
~T

 [4-{5-bromo-2-chloro-benzyl}-phenylethynyil-triisopropvi-silane

Under argon 0,66 ml of a 2 M solution of isopropylmagnesium chioride in
tetrahydrofuran are added dropwise to a solution of 0.50 g (4-iodo-phenylethynyl)-
triisbpropyl~siiane in 2.2 ml dry tetrahydrofuran chilled to -25°C. The solution is stirred
for 30 min at -25°C and then combined with 0.26 mi of a 1 M solution of CuCN*2 LiCl
in tetrahydrofuran (prepared by dissolving CuCN and LiCl in the ratio 1:2). Shorily
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is filtered off and the solvent is eliminated in vacuo. The residue is purified
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 I\ (4-iodo-phenvlethynyl)-triisopropvl-silane 5 Under argon
18.0 g sodium iodide (dry), 0.6 g copggr iodide and 0.8 g N,N'-dimethyl-
cyclohexane-1,2-diamine are added to a solution of 20.0 g
(4-bromo-phenylethynyl)- triisopropyl-silane. The solution is refluxed with
lrring.fo ' % nia
B o @r&%ﬂ%‘&d‘*‘%d R L
SRBRNETKHER BPIPB P Kok RIS BRI & PTG 556 e
stagido esibgatsdiechutikgistiopgel (eyoidirade) it Théhg BRMrobf
S%ﬁ%ﬁ’z-cﬁlpr%gﬁggﬁz{gﬁég r?é’ }g;{g?ha %%%%%Egﬁgﬁv -slﬁﬁ@% Hdﬁ%aetrf&a%% on d
te 6esHiied %"é"‘rvl%élﬁf%/ de iﬁétﬁfo%&}ﬁﬁ%ﬁfmséhﬁ?&@rﬁ‘fed off and the
ateisaby giefse dneatmated edtid etipismettden tho lutimbind D dB0agic phases are
a@%mm%mdﬁéﬂm%,tamﬂé%wéﬂ{%@Pemo%e’d%@fye%[@hy%mfﬁga”
chilled tg -25C. The solution is stirred for 30 min at -25C and then
HrsHElsadeh EYSE IR 1 M solution of CUCN*2 LiCl in
Yietdabya#rgf(fiefs Ghtbpamed by dissolving CuCN and LiCl in the ratio 1:2).

MEROEPEORum (E1): miz = 461/483/465 (Br+Cl) [M+H]*

Exampie Xl

2.3 4 6-tetrakis-O-{trimethylsilyl}-D-glucopyranone

A solution of 20 g D-glucono-1,5-lactone and 98.5 ml N-methyimorpholine in 200 m|
of tetrahydrofuran is cooled to -5°C. Then 85 ml trimethylsilyichloride are added
dropwise so that the femperature does not exceed 5°C. The solution is then stirred
for 1 h at ambient temperature, 5 h at 35°C 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 10°C.
The organic phase is then separated off and washed in each case once with
aqueous sodium dihydrogen phosphate solution, water and saturated aqueous
sodium chioride solution. The solvent is removed, the residue is taken up in 250 ml of
toluene and the soivent is again removed compietely.

Yield: 52.5 g (approx. 90% pure)

Mass spectrum (ESI"): miz = 467 [M+H]"
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afterwards, 0.35 g 4-bromo-2-bromomethyl-1-chlorbenzene are added
and the reaction mixture is brought up to -5C in the cooling bath. After 6 h
stirring at -5C the solution is heated to ambient temperature and stirred
overnight. Then a mixture of saturated ammonium chloride solution and
25% ammonia solution (9:1) is adde@@nd 5 the resulting mixture is added
to water. The organic phase is separated off and the aqueous phase is
extracted with ethyl acetate, the combined organic phases are dried over
Eg&mﬂ{gwlphate, and the solvent is removed. The residue is purified
rough silica gel (cyclohexane). Yield: 0.28 g (50% of theory) 10 Mass

spectrum (El): m/z = 461/463/465 (Br+Cl) [M+H]" Example XI0 O O O
Sim O O jSi~ O, /Ir 15 2,3 4,6-tetrakis-O-(trimethylsilyl ;églucoovranone
A solution of 20 g D-glucono-1,5-lactone and 98 5 )
in 200 ml of tetrahydrofuran i
trimethylsilylchloride aré@j
not exceed 5% Re séhuti
temperature, 5 h a

the addition of 3 ,
500 ml of water are ad Hed so that the temperature does not exceed 1OC
The organic phase is Hen separated off and washed in each case once
Wil raquaansisodimlitysliages phogniaiassolotosiwatendntnzyl)-

saturated aqueous 25 sodium chloride solution. The solvent is removed,
Q‘ﬁ%-?egldue is taken up in 250 ml of toluene and the solvent is again
removed completely. Yield: 52.5 g (approx. 90% pure)

A solution of 4.46 g [4-(5-bromo-2-flucro-benzyl}-phenylethynylJ-triisopropyl-sitane in
30 ml dry diethy! ether is cooled to -80°C under argon. 11.8 mi of a 1.7 M solution of

-methylmorpholine

hat the temperature does
for 1 h at ambient

tert-butyllithium in pentane are siowly added dropwise to the cooled solution, and
then the solution is stirred for 45 min at -80°C. Then a solution of 5.19 g of 2,3,4,6-
tetrakis-O-(trimethylsityl)-D-ghicopyranone in 50 mi 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 m! methanesulphonic acid in 50 mi of
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 ethyldiisopropyiamine and
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,]"

The foliowing compounds are obtained analogously to Example Xil:

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

methanesulphonic acid.
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Mass spectrum (ESI'): m/z = 467 [M+H]' 60 Example XII Si FOl O O O"
(OJN0)
1-fluoro-4-(1-methoxv-D-glucopyranos-1-yl)-2-(4-triisopropylsilvlethynyl-be
nzvl)- benzene 5 A solution of 4.46 g
[4-(5-bromo-2-fluoro-benzyl)-phenylgghynyl]-triisopropyl-silane in 30 ml
dry diethyl ether is cooled to -80C under argon. 11.8 ml of a 1.7 M solution
of tert-butyllithium in pentane are slowly added dropwise to the cooled
solution, and then the solution is stirred for 45 min at ;80C. Then a
solution of 5.19 g of 2,3,4,6 10 tetrakis-O-(t(methylsilyl)-D-glucopyranone
in 50 ml diethyl ether, chilled to -80C, is added drop '] this solution
through a transfer needle. The resultlng solution jszstired for 3 h at
-78CThen a solution of 1.7 tHesupk acid i 50 ml of
methanol is added the\COIoll ed and the solution is stirred
for 16 h at arppien e Th of is then neutralised with
ethyldiisopropylamine andg 15 evaporated down to dryness. The residue is
purified through gjtica~geT (dichloromethane/methanol 50:1->4:1). Yield:
2.8 g (50% of theory) Mass spectrum (ESI): m/z =576 [M+NH4]' 20 The
following compounds are obtained analogously to Example XllI: (1)

Nassesheotyurt (ESiigthxy-58§ ioWrEnos-1-yl)-2-(4-triisopropylsilylethynyl

(2) 1-chioro-4-(1-methoxy-D-glucopyranos-1-yl}-2-(4-triisopropylsilylethynyl-benzyl)-

benzens

Mass spectrum (ESI*): m/z = 592/594 (Cl) [M+NH4] "

Example Xl




benzyl)-benzene Advantageously the reaction mixture is mixed with only a
small excess of 25 methanesulphonic acid. 61Si OO O\I\ O0"0O 0
Mass spectrum (ESI'): m/z = 588 [M+NH4]' (2)
1-chloro-4-(1-methoxy-D-glucopyranos-1-yfl2-(4-triisopropylsilylethynyl-be
nzyl)- 5 benzene SiCI O O 'O 0 Mags spectrum (ESI'): m/z = 592/594
(Cl) [M+NH4]' 10 Example XlII F joy0* O~"O~O QY 0062 1
-fluoro-4-(23 4 :
CAYRLrAT S S HEOPHBOR AoV PR P ORI VB -
DENZYT)-DeENZEene

benzyi}-benzene

A solution of 0.8 g 1-fluoro-4-(1-methoxy-D-glucopyranos-1-yi}-2-(4-
triisopropylisilyiethynyl-benzyl}-benzene and 0.5 mi triethylsilane in 6 mi
dichloromethane and 10 ml acetonitrile is cooled to -10°C. 0.27 mt boron trifluoride
etherate are added dropwise to the cooled solution. The solution is then stired 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
dried over sodium sulphate, the solvent is removed and the residue is taken up in 6
ml dichloromethane. Then 1.2 ml of pyridine, 1.3 m! of acetic anhydride and 8 mg of
4-dimethylaminopyridine are added. The solution is stirred for 1 h at ambient
temperature and then combined with water. The mixture is extracted with
dichloromethane, the organic phase is washed with 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 4:1->1:1).

Yield: 0.23 g (23% of theory)

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

The following compounds are obtained analogously to Example Xiit:

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

Mass spectrum (ESI*): m/z = 726 [M+NH,] ¥
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A solution of 0.8 g 1-fluoro-4-(1-methoxy-D-glucopyranos-1-yl)-2-(4 5
triisopropylsilylethynyl-benzyl)-benzene and 0.5 ml triethylsilane in 6 ml
dichloromethane and 10 ml acetonitrile is cooled to -10C. 0.27 ml boron
trifluoride etherate are added dropwise to the cooled solution. The
solution is then stirred for 3 h in the gge bath. Aqueous sodium hydrogen
carbonate solution is added to the solution and then the mixture is
extracted with ethyl acetate. The organic phase is to dried over sodium
sulphate, the solvent is removed and the residue is taken up in 6 ml
dichloromethane. Then 1.2 m| of périg%i‘ne, 1.3 ml Qﬁ%eréjtc anhydride and 8
(Rid Shaumr P ar By AGHY Bre - 2i5RRY S shiiion s stirred for 1 h
talsapntpgistlyietmpekdenzyibernberecombined with water. The mixture is
extracted with dichloromethane, the organic phase is washed with 1 M
hydrochloric acid and dried 15 over sodium sulphat er the solvent has
been eliminated the residue is chromatographed throughsilica gel
(cyclohexanel/ethyl acetate 4:1->1:1). Yield: 0.23 g £23% uf theory) Mass
spectrum (ESh): m/z = 714 [M+pH Ing cq?ﬁé?)unds are

obtained anilggous to
1-methoxy-4<(2;34,6%e dpyranos-1-yl)-2-(4-

triisopropylsilylethynyl-penz I)-benéene OAO00tO 000 25 Mass

63 (2)
y-acegyl-I-D-glucopyranos-1-yi}2-(4-
triisopropylsilylet ny@enz@ﬁbenzene Cl O

Mass spectrum (ESI*): miz = 730/732 (CI) [M+NH4] *

Example XIV

1-{2.3.4.6-Tetra-O-acetvi-1-methoxy-D-glucopyranos-1-yi}-3-(4-

trisopropvisilviethynyl-benzyil-benzensg

A solution of 2.6 g [4-(3-bromo-benzyl)y-phenylethynyl}-triisopropyi-sitane in 20 mi dry
diethyl ether is cooled to -80°C under argon. 7.9 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 -B0°C. A solution of 3.2 ¢ 2,3 4 6-tetrakis-O-
(trimethylsityl)-D-glucopyranone in 30 mi diethyl ether chilled to -80°C is then added
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AO 0, 0-0 5 Mass spectrum (ESI'): m/z = 730/732 (Cl) [M+NH4]' Example
XIVO--~00000 0O11r0 O 10 1-(2,3,4,6-Tetra-0-acetyl-1
-methoxy-D-glucopyranos-1-vi)-3-(4-
triisopropvilsil)lethynvl-benzvl)-benzene A solution of 2.6 g
[4-(3-bromo-benzyi)-phenylethynyl]-tgilsopropyl-silane in 20 ml dry diethyl
ether is cooled to -80C under argon. 7.9 ml of a 1.7 M solution of tert 15
butylllthlum in pentane are sIowa added dropwise to the cooled solution,

@%Qg € SSUHANRHEHHE 4 4060 ToUa! TRECoTR LIRS B 2l for
tetra is-O- (trimetRylsilyi)-D- %ucop rangne.in 3 énﬁdleth

2SSO NSRRI RBERALBA BT WS A0 (hi AR SR -D-
diropiesmerdiel T e dietyltiethesalitien ts-80f @ td R dmpWiISE After then

AL e b o

E A A P Sy
anchibin BthperetutenTdthsololics adiled nidraissithyitbaathvilispmovadeanoeiibe

s%%{tml@ }éﬁ%ﬁ%ﬁﬁ%&é&%@{ﬂ@%&@g&%@%w@tm% sqlufienisEn ?rrts m
neutralisea witn etnyldalisopro mine e solvent.Is remov (0] e
%Mdewemﬂaa*mam%% r%@atrt}ﬁ ! 'ﬁ.’féﬁe""’z?%dnﬂ RTRETAFOTRREY
rethyidiisopragrideanid @ 4fegatidiekthylaninemoidingrale addedd ihaselydien is
iy Hhem %&%k@ﬁ%%&?&%igmﬂs&%&r@mewgm@@wtiﬁline

are added. The solution |1 Bgrre for em eratur and

hYRRIESHRIRRRALGI? IHeRs rog Ena(%%tr o'nta?e Bt ?f:’

aEtidetboverspaithylsaiale mtmmmﬁrbmm% BrREPeEe iodium
SHRhaR A iesohreaids geneyashakaregigiunisate 4:1->1:3).

Yield: 2.0 g (46% of theory)
Mass spectrum (ESI*): m/z = 726 [M+NH,]"

The following compound is obtained analogously to Exampie XiV:

(1) 1-(triisopropylsitylethynyl)-4-(2,3,4,6-tetra-O-acetyi-1-methoxy-D-glucopyranos-1-
yi)-2-(4-ethoxy-benzyl)-benzene

Mass spectrum (ESI"): m/z = 770 [M+NHJ]*
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chromatographed through silica gel (cyclohexane/ethyl acetate 4:1->1:3).
Yield: 2.0 g (46% of theory) 15 Mass spectrum (ESI’): m/z = 726 [M+NH4]'
The following compound is obtained analogously to Example XIV: (1)
1-(triisopropylsilylethynyl)-4-(2,3,4,6-tetra-O-acetyl-I-methoxy-D-glucopyra
nos-I- 20 yl)-2-(4-ethoxy-benzyl)-benggne O~4 00 -_: O ~y0 O Mass
spectrum (ESI'): m/z =770 [M+NH4] + 25 65 Example XV SiJl, O AO O"
"OO Oy O 1(234
éBTetn? %cetyl a-D-glucopvranos-1-y11-3-(4-triisopropylsilylethynyl- -benz
5 1.2 ml triethylsilane and 0.36 ml boron trifluoride etherate
are added dropW|se to an ice-cooled solution of 1.0 g
1-(2,3,4,6-tetra-O-acetyl-1-methoxy-D-glucopyranos-1-
y1}3-(4-triisopropylsilylethynyl- benzyl) benzene and 25 pifvater in 10 ml
acetonitrile. The solution is then st h.in the-1Ce b nd for 1 h
at ambient terkperature. 10 Th [ again codled in the ice
bath, and angkager ‘ ~ | boron trifiuoride

1-{2.3.4 6-Tetra-O-acetyl-R-D-glucopyranos-1-yi)-3-(4-triisopropyvisilylethynyi-benzyi)-

benzene

1.2 ml triethylsitane and 0.36 ml boron trifiuoride 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 acefonitrile.
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 mi triethylsilane
and 0.36 mi boron trifluoride etherate are added. The solution is stirred for a further
0.5 h in the ice bath and 2 h at ambient temperature. Aqueous sodium hydrogen
carbonate solution is then added to the solution, and the 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-3-D-glucopyranos-1-yl)-2-(4-

sthoxy-benzyl)-benzene
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0.5 hin 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 is the solvent is removed. Yield: 0.78 g
(81% of theory) Mass spectrum (ESI§ m/z = 696 [M+NH4]' 20 The
following compound is obtained anal Sously to Example XV: (1)
1-(triisopropylsilylethynyl)-4-(2,3,4,6-tetra-O-acetyl-1I-D-glucopyranos-I-yl)-
2-(4- ethoxy-benzyl)-benzene 66 Si O OO O\'pllIf O O Example XVI

CI/OH 0000 50 \{
1-chloro-4-(B-D-alucopyranos-1-yl)-2-(4-hydrox gﬁvl) -benzene A
solution of 4.0 g

[4-(5- bromo 2- chloro benzyi)' pheng; ; gfm'rethyl -silane in 42 ml
1.6 ml of a 1.7 M solution

dropwise to the cooled
at -8QC. This solution
e, which 1s cooled with

10 of tert-buty@l '
solution, and then eso

is then added dropyvis
dry ice, to a solutj

e transfer need
. 2,3?) ,6-

O

Exampile XV!

1-chioro-4-(3-D-glucopyranos-1-y)-2-(4-hydroxvbenzvi}-benzene

A solution of 4.0 g [4-(5-bromo-2-chioro-benzyl}-phenoxyl-tert-butyl-dimethyl-silane
in 42 m! dry diethyl ether is cooled to -80°C under argon. 11.6 ml of a 1.7 M solution
of tert-butyllithium in pentane are siowly 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.?8 g2,3,4,6-
tetrakis-O-(trimethylsiiyl)-D-glucopyranone in 38 mi diethyl ether chilled to -80°C. The
resulting solution is stirred for 3 h at -78°C. Then a solution of 1.1 mi
methanesulphonic 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. Agueous 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 dissoived in 30

ml acetonitrile and 30 mi dichioromethane and the solution is cooled to -10°C. After
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tetrakis-O-(trimethylsilyl)-D-glucopyranone in 38 ml diethyl ether chilled to
-80C. The resulting solution is stirred for 3 hat -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 at ambient temperature. The solution is then
neutralised with solid sodium hydrogen carbonate, ethyl acetate is added
and the methanol is removed togethef3 with the ether. Aqueous sodium
hydrogen carbonate solution is added to the remaining solution and

xtra cg%ed four times with ethyl acetate. The organic phases 20 are dried

éuﬁ%’éf@@ﬁﬁ‘@@ﬁ@o@dﬁawﬂw?@W@t?safﬁs%éﬂ%d in
semisa@etmtr&re temop8 G tureciokionoteatisade510d Ahier sodUbMItith 6RRIeHd8y

AOSIAURISA 108 erdiianesh4m) wieituislang & Sulbaiaryiiuorde

ratefare added dropwise so that the temperature does not xceed

AR ANE R ﬁ?&ﬁ“ﬁh%yefr‘?&&a RRUBG R R TRAk APRseS T at
ssnmmtoﬁnudtltfmaquenwehbby hextadtitidoun tiagisedtisetiodistbtate. The

M@%ﬁ@dﬁ@%@é%@%ﬂl@r@&%&? ﬁﬁ?ﬁéstﬁe%ﬁtgcﬁé’ﬁ R84 and
ggg us E;j{ f r%ls exg cted four times with ethyl acetate. T
com ined orgdniEpiasR P%a&'ﬁ’éJ Ry erdyahife L aRsRaes ihenanoemt 1

riniaead Baovhish residesisysametidotutingeitidasyemahieypotd acttiietion of
wbtawaﬁcysgaéha@wm&ﬂc w;ﬁ@m %M&@Wéi&r@&&ﬂ@éﬁ%ﬁs%ﬁto the

tylatio roxy groups with acetic

ure t

3 RN hEATERTn SHRAFHE RS EAUEFY RSN o the
tﬁl%e%pweﬂﬂﬁam@cnng rogticindlugtb Bt methssitontedtedidateothitoritle
tmpolrg:(mo/g@ammp methanol with 4 M potassium hydroxide solution.

PR B B £, o0 ©

Example XV

1-chloro-4-(R-D-glucopyranos-1-vl)-2-[4-(triflucromethylsulphonyloxy)-benzvil-

benzene

10 mg 4-dimethylaminopyridine are added fo a solution of 0.38 g 1-chloro-4-(13-D-
glucopyranos-1-yl}-2-{(4-hydroxybenzyl)-benzene, 0.21 ml triethylamine 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 agueous
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 get (dichioromethane/methanol 1:0->4:1 ).

Yield: 0.33 g (64% of theory )

Mass spectrum (ESI™): m/z = 530/532 (CI) [M+NH,]"
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0
1-chloro-4-(fS-D-glucopyranos-1-vl)-2-f4-(trifluoromethvisulohonvloxv)-ben
zyll- benzene 20 10 mg 4-dimethylaminopyridine are added to a solution
of 0.38 g 1-chloro-4-(f&-D-
glucopyranos-1-yl)-2-(4-hydroxybenzg)-benzene, 0.21 ml triethylamine
and 0.39 g N,N-bis-(trifluoromethanesulphonyl)-aniline in 10 ml dry
dichloromethane. The solution is stirred for 4 h at ambient temperature
and then combined with aqueous 25 sodium chloride solution. it is
extracted with ethyl acetate, the organic extracts are dried over sodium

d the solvent is removed. The residue is chromatographed
through silica gel (dichleggmethane/methanol 1:0->4:1). Yield: 0.33 g (64%
of theory ) Mass spe ESI'): m/z = 530/532 (CI) [M+NH4]' 68
Example XVIII\O O.G 0 Vol 2 3 4 6-Tetra-O-benzvl-D-olucopyranone
5 4 g freshly activated olecular sieve 4A and 3.3 g
N-methyimorpholine-N-0 % a solution of 10.0 g
2,3,4,6-tetra-O-benzyl-a-D- gluco yranpse in 140 ml dichloromethane.

The solution is stirred for 20 i’ bigptt ure, before adding
0.3-g of tetrapropylammonium perrdthenate. Af stirring at ambient
1o temperature the setltiag-S dilutedwith dichloretmethane and filtered

through Celite. The f ejis washed yith agueous sodium thiosulphate
solution and water and thén dried q#é dlum sulphate. After the solvent
has been eliminated the residue is patographed through silica gel
(cyclohexane/ethyl acetate 4:1).

2.3.4 6-Tetra-O-benzvil-D-alucopyranone

4 g freshly activated molecular sieve 4A and 3.3 g N-methyimorpholine-N-oxide are
added to a solution of 10.0 g 2,3,4,6-tetra-O-benzyl-a-D-glucopyranose in 140 ml
dichloromethane. The solution 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 dichioromethane 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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Yield: 8.2 g (82% of theory) 15 Mass spectrum (ESI'): m/z = 539 [M+H]'
Example XIX69 OHO0S O0"O O 1(23a
6-Tetra-O-benzvl-1-hydroxy-D-olucopyranos-I-yi)-3-(4-(tert-butyl-dimethvl-
silvloxy)-benzyll-4-methyl-benzene 5 A solution of 0.34 g
[4-(5-bromo-2-methyl-benzyl)-phenoyy]-tert-butyl-dimethvl-silane in 3 ml
dry tetrahydrofuran is cooled to -80C under argon. 0.54 mlofa 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 -78C. A solutipn of 0.43 g
2,3,4,6-tetra-O-benzyl- D-glucopyranone in 2.5 ml of teé(a\hy rofuran
chilled to -80C is added dropwiseHg S solgtiompy meang of transfer
[ BC. THe reaction is

1-{2.3 4.6-Tetra-O-benzyl-1-hydroxy-D-glucopyranos-1-vi)-3-{4-(terf-butyl-dimethyi-

éi!vioxv}-benzvﬂ'—ztnmethvl-benzene

A solutionof 0.34 g {4~(5-br0mo—2—methyi-benzyi)«phenoxy}-tert—butyi-dEmethyl-siiane
in 3 m! dry tetrahydrofuran is cooled to -80°C under argon. 0.54 mlof a 1.6 M
solution of n-butyliithium 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 ml of tetrahydrofuran chilled to -80°C is added dropwise to
this solution by means of transfer needle. The resulting solution is stirred for 5 h at -
78°C. The reaction is quenched with a solution of 0.1 mi acetic acid in 1 mi of
tetrahydrofuran and heated to ambient temperature. Then aqueous sodium hydrogen
carbonate solution is added and the mixture is extracted four times with ethyl acetate.
The organic phases are dried over sodium sulphate and evaporated down. The
residue is purified by chromatography on silica gel (cyclohexane/ethyl acetate 15:1-
>4.1).

Yield: 0.48 g (approx. 88% pure)

Mass spectrum (ESI"): m/z = 868 [M+H]"
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0™0 O 1(2a
6-tetra-O-benzyl-tS-D-glucopyranos-1-yl)-3-(4-hydroxy-benzyl)-4-methyl-
benzene 5 A solution of 0.48 g (approx. 88% pure)
1-(2,3,4,6-tetra-O-benzyl-1-hydroxy-D-
glucopyranosyi}3-[4-(tert-butyl-dimethyl-silyloxy)-benzyi]-4-methyl-benzen
e in 3.5 ml dry acetonitrile is cooled to -40C under argon. 0.13 m|
triisopropylsilane and 0.08 ml boron trifluoride etherate are added
EQE@M'%@O the cooled solution. The solution is 10 stirred for 3 h at -35C,
efore another 0.02 ml of triisopropylsilane and 0.01 ml of Boron
trifluoride etherate are added. After a fur#l Y0Cyelqueous
potassmm ‘carbonate is added a IS

: Qkganig phase is dried over sodium
rated and@hro atog fAphed through silica gel 15
Yield;-Q.24 g (68% of theory). Mass

benzyll-4-methyl-benzene 0.10 g
honate are added to a mixture of 0.24 g

b%%gn@enzene and 0.13 g caesium carbonate in2.5 mI of
dimethylformamide. The mixture is stirred for 4 h at 65C, before water is

added. It is extracted three times with ethyl
A solution of 0.48 g (approx. 88% pure) 1-(2,3,4,6-tetra-O-benzyl-1-hydroxy-D-

gtucopyranosy!)—3~[4-(tert~butyl—dimethyl-siiyioxy)—benzy!}-4-methyl-—benzene in 3.5 ml
dry acetonitrile is cooled to -40°C under argon. 0.13 m! 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 triisopropylsilane and 0.01 mi of
boron trifluoride etherate are added. After a further 2 h at -40°C agueous 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 ethyt acetate. The organic phase is
dried over sodium sulphate, concentrated and chromatographed through silica gel
(cyclohexane/ethyl acetate 10:1->4:1).

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

Exarﬁ fe XXI
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acetate, the organic phase is dried over sodium sulphate and the solvent
is removed. The residue is purified through silica gel purified
(cyclohexane/ethyl acetate 10:1 to >4:1). Yield: 0.23 g (78% of theory).
Mass spectrum (ESP): m/z = 808 [M+H] Example XXII//O~S~0 O\O
OFF O0O0O\151-(234 71

6-tetra-O-benzyl-f3-D-glucopyranos-I-vl)-3-(4- (trn‘luoromethylsulphonyloxy)
- benzyll-4-methyl-benzene A solution of 0.62 g

11553 468U A DENE M-, wmpﬁ AR vioxy)-
enzyl)-2-methyl-benzene |n4 mI dry dichloromethane is cooled to -10C

- SRR | of pyridine and a solution of 0.3 g
trifluoromethanesuiphonic anhydride in 0.5 ml dichloromethane are added

éq 6%&9%&3&!%@%&%&@%%dﬁo.sskré%qeftaa@eé B atrdd@s 6 24 g 1-
before aqueous sodium hydrogen carbgnat tion_ is a dg_d FFQ’
FERE oA e e e e
hengznic pRtbBas greaesish Gdrbmﬁafaqué@mllowmmﬁbﬂmﬁm&'@& aadrddec
QUG &PrSPY NG 85BN Bfore (iRl R 59&&%“&@%@%&@&%@%@&*%&1 ethyl

residue is chromatographed throu ilica clohexanel/ethyl acetate
e e e e R
BEIEside4]is Budfiepthoedgh Did gal purified (cyclohexanelathyl acetate 10:1-
>4:1).

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

Example XXIi

1-(2.3.4.6-tetra-O-benzyl-&-D-glucopvranos-1-vl}-3-f4-(trifluoromethylsulphonvioxy)-

benzvil-4-methyl-benzene

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

“ anhydride in 0.5 ml dichloromethane 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 dichloromethane, the combined
organic phases are washed with aqueous 1 M hydrochioric acid and dried over
sodium sulphate. Afier the solvent has been eliminated the residue is |

chromatographed through silica gel (cyclohexane/ethyl acetate 15:1->7:1).
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51- (234
6-tetra-O-benzvl-13-D-glucopvranos-I-vl)-3-f4-(trimethvlsilylethynyl)-benzvll
- 4-methyl-benzene Under argon, 27 mg copper iodide, 49 mg
bis-(triphenylphosphine}palladium 1o dichloride, 0.30 ml triethylamine and
finally 0.14 ml of trimethylsilylacetyleye are added to a solution of 0.60 g
1-(2,3,4,6-tetra-O-benzyl-n-D-glucopyranos-1-yl)-3-[4-
(trifluoromethylsulphonyloxy)-benzyl]-4-methyl-benzene in 3 ml of
vilimeghaafgr idenebie)flask is tightly sealed and stirred for 4 h at 90C.
Then another 20,mg of bi -gr' henylphosphine}palladium dichloride and
“@f%srﬁ?ﬁgw{gﬂyis%?&:‘e% ﬁ%’ﬁj}e added, and the solution is stirred for a

further 4 h at 90C. Then aqueous sodium hydrogen carbonate solution is
E@QE%% thgmixture 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 (cyciohexane/ethyl acetate 40:1->10:1). 20 Yigd' .‘{t&g (80% of
theory ) Mass spectrum (ESI"): m/z =818 [M+NH&._73-Preparation of the
end compounds: Example 1 O O O

= (ID>1)- oISV
ded to a mixture of 0.25 g

) -2-(4-hydroxybenzyl}benzene and 0.4
g caesium carborgte in 2.5 16 ml of dimethyiformamide. The mixture is
stirred for4 , befor, Snotherg A3
ml iodocyclope 3

12,3 .4, 6-tetra-O-benzyl-R-D-glucopyranos-1-yl)-3-[4-(frimethvisilviethynyl)-benzvil-

4-methyl-benzene

Under argon, 27 mg copper iodide, 48 mg bis-(triphenyiphosphine)-palladium
dichloride, 0.30 mi triethylamine and finally 0.14 ml of trimethyisilylacetylene are
added to a solution of 0.60 g 1-(2,3,4,6-tetra-O-benzyl-#-D-glucopyranos-1-yi}-3-[4-
(trifluoromethylsuiphonyloxy)-benzyil-4-methyl-benzene in 3 mt of
dimethyiformamide. The flask is tightly sealed and stirred for 4 h at 90°C. Then
another 20 mg of bis-(triphenylphosphine)-paliadium dichloride and 0.6 ml
trimethylsilylacetylene 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).
Yield: 0.45 g (80% of theory ) |

Mass spectrum (ESI'); m/z = 818 [M+NH]"
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extracted with ethyl acetate. The organic phase is dried over sodium
sulphate, the solvent is removed and the residue is purified using silica
gel 15 (dichloromethane/methanol 1:0->5:1). Yield: 0.23 g (78% of theory)
Mass spectrum (ESI'): m/z = 466/468 (CI) [M+NH4]' The following
compounds are obtained analogously4o Example 1: 20 (2)
1-chloro-4-((3-D-glucopyranos-1-yl)-2-[4-((R)-tetrahydrofuran-3-yloxy)-ben
zyl]- benzene The reaction is carried out with tetrahydrofuran-3-yl
FraliPleRpesf Rl Bheraiagsulig: coupling partner. OO O 00 25074
Mass spectrum (ES I'): m/z = 451/453 (CI) [M+H]' (3)
1-chloro-4-(1S-D-glucopyranos-1-yl)-2-[4-((S)-tetrahydrofuran-3-yloxy)-ben
Exdinddenzene 5 The reaction is carried out with tetrahydrofuran-3-yl
(R}toluene-4-sulphonate as the coupling partner. C 111 0™, Go OO OO
Mass spectrum (ESI'): m/z = 451/453 q:l) [M+H]' 60 4)
- (ted

@ ro\‘u@-on-&yloxy)-be

nzyl]-

1-chloro-2-(4-cyclopentyloxybenzvl)-4-(R-D-glucopyranos-1-vil-benzene

0.16 ml iodocyclopentane are added to a mixture of 0.25 g 1-chloro-4-(%-D-
glucopyranos-1-yl)-2-(4-hydroxybenzyl)}-benzene and 0.4 g caesium carbonate in 2.5
ml of dimethyiformamide. The mixture is stirred for 4 h at 45°C, before another 0.1 g
caesium carbonate and 0.05 mi iodocyclopentane are added. After another 14 h
stiring at 45°C aqueous sodium chioride solution is added and the mixture is
extrécted with ethyl acetate. The organic phase is dried over sodium sulphate, the
solvent is removed and the residue is purified using silica gel
(dichloromethane/methanol 1:0->5:1).

Yield: 0.23 g (78% of theory)

Mass spectrum (ESI™): miz = 466/468 (Cl) [M+NH,]"

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

benzene
The reaction is carried out with tetrahydrofuran-3-y! (S)-toluene-4-suiphonate as the

" coupling partner.
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benzene The reaction is carried out with 3-bromobutyrolactone as the
coupling partner. O CIOO OO O O Mass spectrum (ESI+): m/z =
465/467 (Cl) [M+H] 15 (5)
1-chloro-4-(t1-D-glucopyranos-1-yQ-2-(4-cyclobutyloxy-benzyl)-benzene
CIO 0O 0"0O O Mass spectrum (ES}y): m/z = 452/454 (CI) [M+NH4] 20
(6)
1-chloro-4-(11-D-glucopyranos-1-yl)-2-(4-cyclohexyloxy-benzyl)-benzene

"{ﬁ?’f E%h%t‘%}\&l(ésq%%g=|\4§§,§59\9R%rwml_ﬂ581'): m/z = 480/482 (Cl)

1-chloro-4-(fS-D-glucopyranos-1-ylr2-[4-(tetrahydropyran-4-yloxy)-benzyl]-
(5) hamieroet@l-O-diddopyEanosQ-yl)-2-[4-((S)-tetrahydrofuran-3-yloxy)-benzyl}-
benzene
The reaction is carried out with tetrahydrofuran-3-y! {R)}toluene-4-sulphonate as the

coupling pariner.

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

(4) 1-chioro-4-{R-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 (CI} [M+H] ™

(5) 1-chloro-4-(R-D-glucopyranos-1-yi)-2-(4-cyclobutyloxy-benzyl)-benzene

Mass spectrum (ESI"): m/z = 452/454 (CI) [M+NH,4] "

(6) 1-chloro-4-(R-D-glucopyranos-1-y1)-2-(4-cyciohexyloxy-benzyl}-benzene
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15

O O O Mass spectrum (ESI'): m/z = 487/489 (CI) [M+Na]' (8)
1-chloro-4-(1&-D-glucopyranos-1-yl)-2-[4-(1-acetyl-piperidin-4-yloxy)-benz
yl]- io benzene The reaction is carried out with
1-acetyl-4-methylsulphonyloxy-piperidine as the electrophile. CIO O\ 1\
~~N 0" O O O Mass spectrum (ES}3: m/z = 506/508 (CI) [M+H]" 15 (9)
1-chloro-4-(fS-D-glucopyranos-1-yl)-2-[4-(1-tert-butyloxycarbonylpiperidin-
4-yloxy)- benzyl]-benzene The reaction is carried out with
1-tert-butyloxycarbonyl-4- methylswphepylo - pipgridine as the
electrophile. 76 CI//O O\ 1\ OO @0 0O Mg pectrum (ESI"):
m/z = 586/588 (CI [M+Ma] 5, i :

Mass spectrum (ESI™): m/z = 480/482 (Cl) [M+NH,]*

(7) 1-chloro-4-(3-D-glucopyranos-1-yl}-2-{4-(tetrahydropyran-4-yloxy)-benzyl]-

benzene

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

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

etectrophile.

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

(9) 1-chioro-4-(}-D-glucopyranos-1-yl}-2-{4-(1 tert-butyloxycarbonylpiperidin-4-yloxy)-
benzyl}-benzene
The reaction is carried out with 1-tert-butyloxycarbonyl-4-methylsulphonyloxy-

piperidine as the electrophile.
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~ (49% of theory))|

00,00
1-(a-D-glucopvranos-1-yl)-4-methyl-3-(4-(tetrahvdrofuran-3-vloxy)-benzyll-
benzene A mixture of 0.21 g
1-(2,3,4,6-tetra-O-benzyi-11-D-glucopyranos-1-yl)-3-[4 10
(tetrahydrofuran-3-ylox)-benzyl]-4-mejhyl-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 addefﬁnagaln and the mixture is shaken for a
further 24 h under a hydpsgen,4 F catalyst is filtered
off, the filtrate is e%{)apor ed dbwn 2
di

is chromatographed

through sihca ge St ; ) \%(5069

spectrum (ESI) m/z = 448 [M+N 4] Example 11 O
.0 ": -200'7
1-((1-D-glucopyrapps-1- vI) -4-methyl-3-(4-(2-trimethylsilyl-ethyl)-benzyll-be
nzene A mixture of 0.29 .
NaE3, SPPUHBH D)o 2yT FERBRATDHANGS 1-y1)-4-methyl-3-[4-
(trimethylsilylethynyl)-benzyl]-benzene and 0.25 g of 10% palladium
hydroxide on 5 charcoal in 3 ml of ethyl acetate is shaken for 24 h at
ambient temperature under a hydrogen pressure of 1 atm. Then another

talyst are added and the solutron is shaken for a further 20 h

under a hydrogen atmosphere filtexed off, the filtrate
grap ed O

1-{B-D-glucopyranos-1-vi )—4-methvt-3—f4—( tetrahvdrofuran-3-vioxy)-benzvil-benzene

A mixture of 0.21 g 1-(2,3,4,6-tetra-O-benzyi-i-D-glucopyranos-1-yi)-3-f4-
(tetrahydrofuran-3-yiox)-benzyll-4-methyl-benzene and 0.1 g of 10% paﬁadium
hydroxide on charcoal in 3 ml of ethy! 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
residue is chromatographed through silica gel (dichloromethane/methane! 1:0->8:1).
Yield: 0.06 g {(49% of theory)}

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

~ Example 11
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through silica gel (dichloromethane/methanol 1:0->5:1). lo Yield: 0.08 g
(51 % of theory) Mass spectrum (ESI’): m/z = 462 [M+NH4] Example 12/
Cl/ O"OO0 15

1-chloro-4-(fl-D-olucopvranos-1-yl)-2-(4- ethynvl benzvl)-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

L BIPRER AR I UCOPY ATATAL M- I Anvisilyi-ethyl)-benzyil-benzene
rffluorometnylsulphonyfoxy)-benzylj-benzene in 3 ml o
dimethylformamide. The flask is tightly sealed and stirred for 8 h at 90C.
A mexilaofie2 25 19, d#lideitithbeyiphoshbineppaiiaditm dichatigiessad
&%%}féﬂ}%ﬁ%l%lﬂ?&%ﬂ%ﬁﬁe M@%W%ﬁ%ﬂ&&ﬂ%@&rﬁ%&%ﬁ

further 10 h at 9 hen a(l&eous sodium EPIgen carbonate solution

GEaRAd e dhveaecli ?é‘&"[?ﬁé%r%ﬁéhﬂ P eEkiRe nERE 2

- hidregen ipreesier ghnistphabes anethieidtizoy of satdivenese itz andtthethe

wem@a%he,%@a@ﬁ@%%h%@é&@%&&éﬁ@i&ﬁ&s%é@*rﬂ&mﬁm&glyst
a%g com%r‘?ﬁr ith 0. 1269P§ Fﬁ?[‘ium carb(?é nate. The mixture is stlrred for
' Heeg B &Y Y RDG R CeRIRS PPRRIPSRIRBRL
thusidg!T hiieethe! (distiemolathasedpetizaeel 8;thd fesidue is combined with
adKeows sqgiunceiieside solution and 78 extracted with ethyl acetate.

he o ic e ts IIe re dried over sodium sulphate, and the
h-§R8?vent%%prerpn ze reég(guﬁ F"g‘diromatographed through silica gel
(dlchIoromethane/methanol 1:0->5:1). Yield: 0.095 g (40% of theory) 5

fdaspspectrum (ESI): m/z = 406/408 (Cl) [M+NH4]' This compound may
also be obtained according to Example 14.

1-chloro-4-{L-D-glucopyranos-1-vii-2-{4-ethvnvi-benzyi}-benzene

25 mg of copper iodide, 44 mg of bis-{triphenyiphosphine)-palladium dichloride, 0.30
ml friethylamine and finally 0.14 mi of trimethylsilylacetylene are added under argon
to a solution of 0.32 g 1-chloro-4-(R-D-glucopyranos-1i-yl}-2-[4-
(trifluoromethylsuiphonyloxy)-benzyll-benzene in 3 mi of dimethylformamide. The
flask is tightly sealed and stirred for 8 h at 80°C. Then another 25 mg of bis-
(triphenylphosphine}-paliadium dichloride and 6.1 ml trimethyisilylacetylene are

added, and the solution is stirred for a further 10 h at 90°C. Then agueous sodium

hydrogen carbonate solution is added, the mixiure 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 neuiralised 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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Example 13CIO OOIIN 0"0100
1-chloro-4-(R-D-glucopvranos-1-yl)-2-(4-(piperdin-4-vloxv)-benzvll-benzen
e 2 ml trifluoroacetic acid are added to a solution of 0.19 g
1-chloro-4-((S-D-
glucopyranos-1-yl)-2-[4-(1-tert-butlyoxycarbonylpiperidin-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 and made basic
with u tassi [ rgani IS 4
B o, P ROAR S ol A Ul s (B
shfiBinandibanriveRkisdearredridBerrsdys dR MM eTIpRaiRPaRd fHe e Rilice
gs! efidtinasacbeatieatyethanl Yields59)060 g (38% of theory Mass spectrum

‘ﬁ@?m@fi’%a:{‘g%%ﬁé&‘l’))['WHll Example 14/F/ O©"O0 79

uoro lucopyranos-1-vi)-2-(4-ethvnyl-benzvl)-benzene 0.33 ml
Mass SROCEHEEROF BYED ARALNR G IMIMRA in tetrahydrofuran are
added to a solution of 0.23 g

Tl AR5 it 3y Lol B QeRAROY kAl ROBYEARAS - y)-2-
(trusopropylsilylethynyl-benzyl)-benzene in 1.5 ml of tetrahydrofuran. The
solution is 5 stirred for 1 h at ambient temperature. Then 1 ml of methanol
Bathil® 18l of 4 M potassium hydroxide solution are added and the
solution is stirred for a further hqur atgmbi

cnt tegyperature. The solution
SR

1-chloro-4-(R-D-glucopyranos-1-vl:-2-[4-(piperdin-4-vioxy)-benzvll-benzene

2 mi trifluoroacetic acid are added to a solution of 0.19 g 1-chloro-4-{(3-D-

ghucopyra nos;1 -yl}-2-14-(1-tert-butlyoxycarbonyipiperidin-4-yloxy)-benzyll-benzene in
4 mi dichloromethane, The soiution is stirred for 1.5 h at ambient temperature and
then diluted with ethyl acetate and made basic with aqueous potassium carbonate
solution. The organic phase is separated off and the aqueous phase is extracted with

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

- solvent is eliminated entirely.

Yield: 0.060 g (38% of theory }
Mass spectrum (ESI"): m/z = 464/466 (Cl) [M+H]"

Example 14
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then the methanol is evaporated off. The residue is combined with
aqueous sodium chloride solution and extracted with ethyl acetate. The
organic extracts collected are 1o dried over sodium sulphate, and the
solvent is removed. The residue is chromatographed through silica gel
(dichloromethane/methanol 19:1 ->2:39. Yield: 0.060 g (49% of theory)
Mass spectrum (ESI'): m/z = 390 [M+NH4]' 15 The following compounds
are obtained analogously to Example 14: (15)

H&?sr&m HC@ A

q:&ﬁvrﬂﬂ 341@ 5’8&?&%}?&(&8&%@?}@3‘&'@%89 peRTiehivanéreresed
102 GotivasiOSYFeg triinp(ES(7, I B-tettd O ebeNHID 8MuddM)ranos-1-yi)-2-
:an@ﬁﬂ%xa @h@\ﬁ-b’&%ﬂ@%&dg 125%196%6?64 8%#%&3%%90\1\ 'k

ass spectrum (ESI"); = 402 4]' 5 The compaound
%IEE‘%%% J {baéi%‘ﬁﬂé t&%‘)’%’f‘ﬁfﬂo@%‘ Elé"ij’biﬁ%tBBS}?éﬂ%% hoypisiaM

potassium hydroxide solution are added and the solution is stirred for a further hour

at ambient temperature. The solution is neutralised with 1 M hydrochloric acid and
then the methanol is evaporated off. The residue is combined with aqueous sodium
chioride solution and extracted with éthy! acetate. The organic extracts collected are
dried over sodium suiphate, and the solvent is reroved. The residue is
chromatographed through silica gel (dichioromethane/methanol 19:1->2:1).

Yield: 0.060 g (49% of theory )

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

The following compounds are obtained analogously to Example 14;

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

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

{16) 1-ethynyl-4-(R-D-glucopyranos-1-yl)-2-(4-ethoxy-benzyl)-benzene

Mass spectrum (ESI"): m/z = 416 [M+NH,}*
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ethynyl-benzyl)-benzene) may also be synthesised analogously to
Example 14. Optionally, the intermediate stage,
1-chloro-4-(2,3,4,6-tetra-O-acteyl-a-D-
glucopyranos-1-yl)-2-(4-ethynyl-benzyl)-benzene, which is obtained after
desilylation with tetrabutylammoniurgyfluoride, may be purified by
recrystallisation from ethanol. CI O O" O 00 10 O Mass spectrum (ESI'):
m/z = 406/408 (Cl) [M+NH4] The following compounds are also prepared

' -meni hods k
R e S 0 O

'p,.00 081 000
~v (20)\\(21)' O 0"™0000" 11,0 0Q 0(22) 0\

Q j}((zs)o 00

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

The compound according to Example (12) (1-chloro-4-(R-D-glucopyranos-1-yl}-2-(4-
ethynyl-benzyl)-benzene) may also be synthesised analogously to Example 14.
Optionally, the intermediate stage, 1-chloro-4-(2,3.4,6-tetra-O-acteyi--D-
giucopyranos-1-yl»-2-{4-ethynyl-benzyl}-benzene, which is obtained after desiliylation

 with tetrabutylammonium fluoride, may be purified by recrystallisation from ethanol.

Mass spectrum (ESI™): m/z = 406/408 (CI} [M+NH4] "~

The following compounds are also prepared analogously to the above-mentioned

Examples and other methods known from the literature:

Ex. Structure Ex. Structure

{19)




0".,0004 900 (24)0\\0(25)Op00""000 0 00 ~INIOPp (26)
(27)11,00820 (28)000" "00"™0 00/Br0:z0c: (30) (31) 000 (32)
0B83)pl 0"0 0000

81
(20} (21)
(22) (23)
(24) (25)
(26) (27)




FF (34) voll'o, (35) O\\(0 0"00083 /INp(36):&c? 0'0o0 0/ 0/C119
cl(38) (3990" oOCIC I /OHO (4000 (41)0 0"™0O""OOO7
(42) 0 (43):~1 po0™0 0O

82
)| (29)
(30) (31)
(32) (33)
(34) (35)




84 (44)of0(45)V,,0 O 0"000Br 0/0,00'0 00 HO30CICIO
(48)0(49)00"000 s~0 09(50)00\clo(51)0/(clo0080 S11
S 0 (52):0c1dhhl0 (53) 000070 ¢Ci00iClis

83
(36) (37)
(38) (39)
(40) (41)
(42) (43)




(54)0((B5)0ll Oo000o0 -0 tIVOCIt(56) (57) o Some examples of
formulations will now be described in which the term "active substance”
denotes one or more compounds according to the invention, including the
5 salts thereof. In the case of one of the combinations with one or
additional active substances as descgded previously, the term "active
substance" also includes the additional active substances. 86 Example A
Tablets containing 100 mg of active substance Composition: 1 tablet

Corj

mgp

Me
Mix

fains: b active substance 100.0 i
polyvinylpyrrolidone 4.0

mag
thod of Preparation: The dctive su
ed together and uniformly mdistet

g la

gnesi

bsta
ned

Etose 80.0 mg corn starch 34.0

m stearate 2.0 mg 10 220.0 mg
nce, lactose and

yvmylpyrrolld he rooist ¢pppposition ed
(4%2?0 mm mesh § eil in arac -t;Epe drig
again (I 7 d the Iubricaht i€addgd. Phe finished mixture
is qompressed, 0
0
(46} (47)
(48) (49)

(50)

(51)




Weight of tablet: 220 mg Diameter: 10 mm, biplanar, facetted on both
sides and notched on one side. 20 Example B Tablets containing 150 mg
of active substance Composition: | tablet contains: 25 active substance
~150.0 mg powdered lactose 89.0 mg corn starch 40.0 mg colloidal silica
- 10.0 mg polyvinylpyrrolidone 10.0 mgg30 magnesium stearate 1.0 mg
300.0 mg Preparation: 87 The active substance mixed with lactose, corn
starch and silica is moistened with a 20% aqueous polyvinylpyrrolidone

selgtion-and-passed-through-a-screeprwitiramesh—size of &5 mm:-Tiw
granules, dried at 45C, are p through the same screen again andl
mixed with the specified am f magnesium stearate. Tablets ard 5
pressed from the mlxture Weight of{tablet: 300 mg die: 10 mm, flat

5 > S containing 150 mg_ of agtive o
(Sgl)Jk RtAins: Active sufs

afice

(54) | (55)

(56} (57)

Some examples of formulations will now be described in which the term ”acti\?e
substance” denotes one or more compounds according to the invention, including the
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.
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corn starch (dried) approx. 180.0 mg 15 lactose (powdered) approx. 87.0
mg magnesium stearate 3.0 mg 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 pggked into size 1 hard gelatine
capsules. Capsule filling: approx. 320 mg Capsule shell: size 1 hard
gelatine capsule. 25 Example D Suppositories containing 150 mg of

E’lctrxélgxbstance Composition: 1 suppository contains: 30 active
150.0 mg poI ethyleneglycol 1500 550.0 mg

HEBSRUEWNS $HPSREICB xyethylene sorbitan

'mt____ate 840 0 mg 2,000.0 mg 88 Preparation: After the suppository

gg%ﬂ% n melted the active substance is homogeneously

distributed therein and the melt is poured into chilled moulds. 5 Example E
RS RERSENINing 10 ma 48R BBbstance Composition:

lactose 80.0mg
corn starch 34.0 mg
polyvinylpyrrolidone 4.0 mg
magnesium stearate 2.0mg

220.0 mg

Method of Preparation:.

The active substance, lactose and starch are mixed together and uniformily moistened
with an aqueous solution of the polyvinylpyrrolidone. After the moist composition has
been screened (2.0 mm mesh size) and dried in a rack-type drier at 50°C it is
screened again (1.5 mm mesh size) and the lubricant is added. The finished mixture
is compressed to form tablets.

Weight of tablet: 220 mg

Diameter: 10 mm, biplanar, facetted on both sides and nofched on one side.
Example B
Tablets containing 150 mg of active substance
Composition:
1 tablet contains:
active substance 150.0 mg
powdered lactose 89.0 mg
corn starch | 40.0 mg
colloidal silica 10.0 mg
polyvinylpyrrolidone 10.0 mg
magnesium stearate 1.0 mg
300.0 mg

Preparation:
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active substance 10.0 mg 10 0.01 N hydrochloric acid g.s. double-distilled
water ad 2.0 ml Preparation: The active substance is dissolved in the
necessary amount of 0.01 N HCI, made 15 isotonic with common salt,
filtered sterile and transferred into 2 ml ampoules. Example F Ampoules
containing 50 mg of active substancgz;Composition: 20 active substance
50.0 mg 0.01 N hydrochloric acid q.s. double-distilled water ad 10.0 ml
Preparation 25 The active substance is dissolved in the necessary

dg&WJeOJu%sQ Nememthaﬁegg%m&mmmam filtssadsiais a

transferre |nto 0 ml ampoules. 89 Claims

2@% BGHSPHS FENERTAIdaS i ldiRe aa?.vafﬁ%% th‘ﬂ’@Hee}éFfﬁ?mmg' Brgesh
si2@ 4 RerOTRE dranbiés7 dfEdRIBEI R e/passhe tbinugh b s elentartfeem

gﬁnd&fmmaeé @ftmﬁegéBé'BﬂAﬁaé}ﬁdﬁtﬁﬁf'&é&ke%@Q bemdhe figlialigns of

group B, R' may additionally also be selected from the meanings

pﬁ?/?ﬁ?fb@ﬂmfm@r'ﬁét%ﬁlorme bromine, iodine, C1.4-alkyl,
C2Weigltsofyhigbt4 39kyhgC2 4-alkynyl-Ci_4-alkyl,

C244-alkenyl- qbﬁﬁlk@{y, C24- alkynyl-C1.4-alkoxy,
C3-7-cycloalkyl-C1.4-alkyl, Cs-7- cycloalkenyl -Cl.4-alkyl, a

Example C

Hard gelatine capsules containing 150 mg of active substance
Composition:

1 capsule contains:

active substance 150.0 mg
corn starch (dried) approx. 180.0 mg
lactose (powdered) approx. 87.0 mg
magnesium stearate 3.0 mg

approx. 420.0 mg

Preparation:
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.

Example D
Suppositories containing 150 mg of active substance

- Composition:

1 suppository contains:
active substance 150.0 mg
polyethyleneglycol 1500 550.0 mg
polyethylenegiycol 6000 460.0 mg
polyoxyethylene sorbitan monostearate  840.0 mg
| 2,0000 mg
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methyl group substituted by 1 to 3 fluorine atoms, an ethyl group
substituted by 1 to 5 fluorine atoms, C1-4-alkoxy, a methoxy group
substituted by 1 to 3 fluorine atoms, an ethoxy group substituted by | to 5
fluorine atoms, a C1.4-alkyl group substituted by a hydroxy or
C1_3-alkoxy group, a C24-alkoxy grogg substituted by a hydroxy or
C1_3-alkoxy group, C3.6-cycloalkyl-Ci_3-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 0 or CO, and
EZ dernotes hydrogen, fluorine, chlorine, bromine, hydroxy, C14-alkyl,

y, cyano or nitro, while the alkyl or alkoxy group may be mono-
Sftpdhysstrtiatety ya shicxinsenddR&ithseleitte ddbstantieisiblimitipns ofisly
SeBrsp R S #ihisiselrried unihedipiiniigns of the group A,

R3 may additionally also be selected from the meanings hydrogen,
fluorine, chlorine, bromine, iodine, Cl_6-alkyl, C2-4-alkenyl-Cl-4-alkyl,
Bamoigiiynyl-Cl-4-alkyl, C2-4-alkenyl-Cl-4-alkoxy, C2_4-

AoV Cbdalkme1 £ aeheloalila e5_7-cycloalkenyl,

3.7- csycloalkyl Cl-4-alkyl, C5.7-cycloalkenyl-C-4-alkyl,
%Ikyhdenmethyl hydroxy, Cl-6-alkoxy, C3-6-
cyRtbEsHstanegkoxy, aryl, aryl-C-3-diffl ni@eteroaryl, heteroaryl-Cl-3-alkyl,
arglgxw ayyl—&h%lggt@&é a methyl or methoxy group substituted by 1 to

wLi&EP C2-4-alkyl Lor C2- 4[%§ y group substituted by 1 to 5
quorlne atoms, a 14 alkyl group substftutel by a cyano group, a
Cl-4-alkyl group substituted by a hydroxy or Cl-3-alkyloxy group, cyano,
raihosiek:-3-alkoxycarbonyl, aminocarbonyl, (Cl-3-alkylamino)carbonyl,

I 3 alkyllaminacarbon RY olidin- 1- Icarbo
e T R e bl B
=ao(mtgmaﬁkwrpw§@ih fﬁgﬁt@rﬁtﬁﬂiﬁ El mamme@rﬁ@r%/rammgo@m-
alkylsulphonylamino, Cl-4-alkylsulphanyl, C1 4-alkylsulphonyl,
k4 Lk Isulphonyl, arylsulphonylamino, aryl-Cl-3-alkylsulphonylamino or

ry1Isu onyI R4, R5 mdefpendentlg/ of one another denote hydrogen,
AMDO AL af aghyesubstance

Composition;
active substance 50.0 mg

0.01 N hydrochioric acid q.s.
double-distilled water ad 10.0 ml

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

isotonic with common salf, filtered sterile and transferred into 10 ml ampoules.



cyano, nitro, Cl-3-alkyl, Cl_3-alkoxy, methyl or methoxy substituted by 1 to
3 fluorine atoms, A denotes C2 6-alkyn-l-yl, C2-6-alken-I-yl,
C3-7-cycloalkyl, C5-7-cycloalkenyl, &%yl, heteroaryl, Cl-4-alkylcarbonyl,
arylcarbonyl, heteroarylcarbonyl, aminocarbonyl, CI-
4-alkylaminocarbonyl, di-(Cl-3-alkyl)aminocarbonyl, pyrrolidin-
1..-ylcarbonyl, piperidin-l-ylcarbonyf’,“rrnl%ipholin-4-ylcarbonyl,
piperazin-1-ylcarbonyl, 4-(Cl_4- alkyl)piperazin-I-ylcarbonyl,
aylaminoearbaryibbietexadryteserindearaonyl &lgénaiioioysadadnyl,
aryl-Cl-3-alkoxycarbonyl, heteroaryl-CI-3-alkoxycarbonyl, amino,
Cl-4-alkylamino, di-(CI_3-alkyl)amino, pyrrolidin-1-y1, pyrrolidin-2-on-1-yl,
piperidin-l-yl, piperidin-2-on-kl, rrerpholiR4-yl, morpholin-3-on-4-yl,

piperazin- 1-yl, 4-(C13-alkyl)pipe |4-alkylcarbonylamino,
arylcarbonylamino, heteroa N fi 3-7-%ycloalkylox3f,
C5-7-cycloalke C I-4E%Ikylsulphiny :

Cl.4-alkyrfgghomnyt: Eyclos any,
C3_7-cycloalkylsujphony|, C5-7-cycloalkenylsul
cycloalkenyigagphin

z7-cycloalkylsulphinyl,
‘ anyl, C5-7-
€5-7wpefoalkenylsulphonyl, arylsulphanyl,
arylsulphinyl, 91 arylgulghonyl, heteroarylsulphanyl, heteroarylsulphinyl,
heteroarylsulphonyl, Rjano or nitro, while the above-mentioned alkynyl
and alkenyl groups maybe mono- or polysubstituted by fluorine or
chlorine, and the above-mentioned alkynyl and alkenyl groups may be
mono- o BifEeiBstituted by identical or different groups LI, and the
above-mentioned cycloalkyl and cycloalkenylrings independently of one
another may be mono- or disubstituted by substituents selected from

flutivrdesisd Eansthfdeliniiens shéhassvameiittbned cycloalkyl and

cycloalkenyl rings one or two methylene groups may be replaced
indepgndently of one another by 0, S, CO, SO, SO2 or NRN, B denotes
tri-{CH alaselivéng fopsthndsiciieaniheieypue Belalken: adfitiopathoal so be

Cls3ected from the meanings hydrogen, fluorine, chlorine, bromine, iodine, C;.4-alkyl,
Cp¢-alkenyl-C; 4-alkyl, Co4-alkynyl-Cy-alkyl, Cos-alkenyl-C, s-alkoxy, Coy-
alkynyl-C, s-alkoxy, Cs7-cycloalkyl-Cy 4-alkyl, Cs.y-cycloalkenyl-Ci4-alkyl, a
methyl group substituted by 1 to 3 fluorine atoms, an ethyl group substituted by 1 to
5 fiuorine atoms, C;.s-alkoxy, a methoxy group substituted by 1 to 3 fluorine atoms,
an ethoxy group substituted by 1 to 5 fluorine atoms, a C;.4-alkyl group substituted
by a hydroxy or Cys-alkoxy group, a Css-alkoxy group substituted by a hydroxy or
Cis-alkoxy group, Cs¢-cycloalkyl-C s-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 CO, and
denotes hydrogen, fluorine, chlorine, bromine, hydroxy, C,.4-alkyl, C,4-alkoxy,
cyano or nitro, while the alkyl or alkoxy group may be mono- or polysubstituted by

fluorine, and

is selected from the definitions of the group B and



alkylamino, di-(C-3-alkyl)amino, pyrrolidin-I-yl, pyrrolidin-2-on-I-yl,
piperidin-I- yl, piperidin-2-on-1-yl, morpholin-4-yl, morpholin-3-on-4-yl,
piperazin-l-yl, 4-(Cl- 3-alky|)piperazif;\0 1 -yl, arylcarbonylamino,
heteroarylcarbonylamino, nitro, C3-10- cycloalkyloxy,
CS_10-cycloalkenyloxy, C3-lo-cycloalkylsulphanyl, C3-10
cytidalihslaplihfion sieolefrisans ssifisrmay A, R’ may additionally also be

CSs'é@é@éﬁl%%%Xl%%ﬂﬁgmﬁﬁé%ghfﬂﬁ@ﬂ%?ﬁléﬂmE%imine, iodine, Cj.¢-alkyl,
C5-1o-cycloalkenylsulphonyl; arylsulphanyl, arylsulphinyl,

heferoalstsiiphanyilonetaradysiiohinglk vihfle trekappve mmeiie§ -+
a'k&fﬂ%ﬁ‘l@@&”é%é!ﬂr@ER%{E@é}Q?l,”895996)(%!{o&%@iﬁﬂ?@J?ﬁE‘i}élQMlﬁwggﬁﬁf(yl,

chloring, and the above-meéntioned alkynyl and alkenyl groups may

mdrro- dickislksatiicted Bikibémicardpdifdidangerdudsidinniethe alkoxy, Cae-
abwaampﬁeq%%éf,ai | apd evcloplkenylHngs MakbR A6, Qhiky!,

disubstituted independently of one anothier by substituents sélected from

f|u@m@can@fﬁ_zceigikyémw@rfé@ﬁ%@ra%@@w@ﬁﬁ@m@béwé@@l a3
cyGlRalkRYbARIS e&!%ﬁk%&f@g%@g’slg dgrggp&myufe@dr lEe fluorine

independently of one another by , SO2 or NRN, RN denotes
H, aams. Ayl @l gy anbstitted byassrpigimRon) - 2lindeperrieHnituted
of gD& anpher drecselenierd oy RN X FYRNQ MRy Gy
cyggglkyl, aryl%ﬁ?o%ryﬁcf%ﬁ%rbényl, a)r%%ca?é)oan_yl,)@y o o
heteREHIAERABYR A, 1-andiivearBensAr - Sk familbrRppsrgparbonyl, pyrrolidin-
G MR AR DO O A GRS IR etz 1-y1-
-ylcarbonyl, morpholin-4-ylcarbonyl, arylaminocarbonyl, _
hef@rbamlaﬁrﬁ%ea@%ﬁWWwan%ox%ab%ﬁ&|£<éw1ﬂ&ﬁz%cameﬂy@ﬁ%hﬁl 4
hemb}gﬁ)@éﬁﬁﬁewﬂfg‘?gﬂugﬂaﬁﬂl@lgxﬂk?ﬁﬂ%ngl@@maﬂ@%ﬂmhony},
C1_4-alkylsulphanyl, arylsulphanyl, heteroarylsulphanyl,
Cl avkwipsemhynaEbiphirikylieteboarsuiphier g a4 rirgiduliphony,
arylsulphonyl and heteroarylsulphonyl; and L2 independently of one

, . another are selected from among fluorine, chlorine, bromine, iodine,

R", Rc1indgpepd atlisiorredpthimulsesisatrgroesnaliamans:, dfisromsmags, iodine,

cyano, nitro, Cis-alkyl, C|.s-alkoxy, methyl or methoxy substituted by 1 to 3

fluorine atoms,

A denotes Cy¢-alkyn-1-yl, Co¢-alken-1-yl, Cs.g-cycloalkyl, Css-cycloalkenyl, aryl,
heteroaryl, C;s-alkylcarbonyl, arylcarbonyl, heteroarylcarbonyl, aminocarbonyl, C;.
s-alkylaminocarbonyl, di-(C; s-alkyl)aminocarbonyl, pyrrolidin-1-ylcarbonyl,
piperidin-1-ylcarbonyl, morpholin-4-ylcarbonyl, piperazin-1-ylcarbonyl, 4-(C;.4-
alkyl)piperazin-1-ylcarbonyl, arylaminocarbonyl, heteroarylaminocarbonyl, Cy.4-
alkoxycarbonyl, aryl-C ;-alkoxycarbonyl, heteroaryl-C s-alkoxycarbonyl, amino,
Cj4-alkylamino, di-(C;.s-alkyl)amino, pyrrolidin-1-yi, pyrrolidin-2-on-1-yl,
piperidin-1-yl, piperidin-2-on-1-yl, morpholin-4-yl, morpholin-3-on-4-yl, piperazin-
I-yl, 4-(Cy3-alkyl)piperazin-1-yl, Ci4-alkylcarbonylamino, arylcarbonylamino,
heteroarylcarbonylamino, Cs_s-cycloalkyloxy, Cs.s-cycloalkenyloxy, aryloxy,
heteroarvloxy, Cy4-alkylsulphinyl, C;.4-alkylsulphonyl, Cs.5-cycloalkylsulphanyl,
Cs.g~cycloalkylsulphinyl, Cs.7-cycloalkylsulphonyl, Cs.;-cycloalkenylsulphanyl, Cs.;-
cycloalkenylsulphinyl, Cs-cycloalkenylsulphonyl, arylsulphanyl, arylsulphinyl,



trifluoromethoxy and cyano; and R6 R7a, R7e, R70 independently of one
another have a meaning selected from among hydrogen, (C1
18-alkyl)carbonyl, (C1_18-alkyl)oxy&@drbonyl, arylcarbonyl and
aryl-(C1.3-alkyl)- carbonyl, while by the aryl groups mentioned in the

definition of the above groups are meant phenyl or naphthyl groups which
maysibetiplonod dretisurstinkgiintidpeerdentdyudplongl drvsenesrplsuigbativhicyano
or?()jljflf](ietrr%nt groups L2; and by the heteroaryl groups mentioned in the
definition’of the above groups are meant a pyrrolyl, furanyl, thienyl,

pyridyl, indolyl, benzofuranyl, benzothiophenyl, quinolinyl, isoquinolinyl or

Uz QR IR MY gi%&%'meﬁ lg%@ggii;iﬁgyh}%Qyﬁ@y(klgrouP,

wherein one or two methyne groups are re nifrogen atoms, or is
mewhy s shtioidl bydhotoramydhseirothidphenyl, quinolinyl or

isoquinolinyl group, wherein one to three methyne groups are replaced by
nitrogen atoms, while the above-mentioned heteroaryl groups
indbpehdentheotiorms alothdrandyplbeniylenon vy g bsstmnedob figantidaied by

or Qfg?t'igglt (gr&tf%%hg ﬁ%la g,ﬂﬂl&ﬁ@ otherwise stated, the

above-mentioned alkyl groups may be straight-chain or branched, the
tautomers, the stereoisomers thereof, the mixtures thereof and the salts

haiRalqee AR AR I REREROR ABUNAINRS AL R Bhe another
o oqes LA OSSP SRR
may be mono- or disubstituted by substituents selected from fluorine and C,_3-alkyl,

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 NRY,

denotes tri-(C4-alkylsilyl-C; ¢-alkyl, Cs¢-alkyn-1-yl, Cr¢-alken-1-yl, amino, Cy.3-
alkylamino, di-(C.;-alkyl)amino, pyrrolidin-1-yl, pyrrolidin-2-on-1-yl, piperidin-1-
yl, piperidin-2-on-1-yl, morpholin-4-yl, morpholin-3-on-4-yl, piperazin-1-yl, 4-(C.
s-alkyl)piperazin-1-yl, arylcarbonylamino, heteroarylcarbonylamino, nitro, Cs.jo-
cycloalkyloxy, Cs.g-cycloalkenyloxy, Ci.o-cycloalkylsuiphanyl, Cajo-
cycloalkylsulphinyl, Cs.o-cycloalkylsulphonyl, Cs.ig-cycloalkenylsulphanyl, Cs.1o-
cycloalkenylsulphinyl, Cs.g-cycloalkenylsulphonyl, arylsulphanyl, arylsulphinyl,
heteroarylsulphanyl or heteroarylsulphinyl,

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 disubstituted by

identical or different groups L1;

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

disubstituted independently of one another by substituents selected from fluorine and



wherein the groups R' to R6 and Rla, R7b and R' are defined as in claim

1. 3. Glucopyranosyl-substituted benzene derivatives according to claim 1
or 2, characterised in that the grouﬁ% is C2_6-alkyn-l-yl, C2_6-alken-I-yl,
C3_7_cycloalkyl, C5-7-cycloalkenyl, Cl_4- alkylcarbonyl aminocarbonyl,
C1_4-alkylaminocarbonyl, di- (Cl.3-alkyl)aminocarbonyl,
pykrofidinstlydedrbonyl, piperidin-1 -ylcarbonyl, morpholin-4-ylcarbonyl,
piperazin-1-ylcarbonyl, 4-(Ci.4-alkyl)piperazin-1-ylcarbonyl,
Ci-4-alkoxycarbonyl, amino, Ci_4-alkylamino, di-(Ci_3-alkyl)amino,
pymdhdmbmswm@tmrpmkyl qarﬂ)émlﬁﬁlicwbimﬁmﬁe%mynethﬂme

m | T N
PRI SRR, Co.50.50.

cycloalkyloxy, C5_7-cycloalkenyloxy, C1-4-alkylsulphinyl, C1

R 4-alkylsuiphonyl. G317 cqyclaalivdaninbravt Crpgipalingsulphinyl,
C3 7- cycloalkylsulphonyl C5.7- cycloalkenylsulphanyl,

C5_7 cycloalkenylsulphinyl, C5_7-cycloalkenylsulphonyl, cyano or nitro,
L1 Wm'ﬁ% 6,800 @&f@l%ﬂ&'&@%@&é@#@ﬂ%ﬁgmmb@ywﬁm Car

polys stltuted by fluorine or chlorine, and the above- mentioned a kynﬁ ,

anévalrellrodpeeimapnd Monalkolarnapslitarse ) orbiaTSr s
gr%ﬁﬁotém%eﬂ e AbongmeRtienad cyclaalky! and dysioalkenyb ingsyHekdin-

be mono- or disubstitutéd mdependentfy of one another bg substituents

seledlearhon fiviparidiandylcieanly marRiahme gsatemibstyhaynocarbonyl,

cyglaaikyl-and yloalkaRyLINGHORS AFWR MethWE N, AEY RS PRV DReteroaryl-
replaced %ependenﬁ%/ohé anotr?ert‘fwg{ o@go SO% or NRyN ceroaty

an@maé}f@(écar%oa@h @&n‘i@fawﬁril%y@etf‘éwﬁﬂzsgyﬂswélfwé&@@hanyl
tﬁ/&&@ﬁ%ﬂﬂ%{ﬁ@@% LLMALS Cgfn@ﬁ@@ L Binyl,

characterlse in that the g rou? denotes tri-(Cl_4-alkyl)silyl-Cl 6 alk l,
Cohgeaneyrlsufphanle ety sriahame, @Yi%l!sﬂ ARG herif@arﬂsulphonyl and
1.3-alkyl)amino,

1.2 independently of one another are selected from among fluorine, chlorine, bromine,
iodine, C;.3-alkyl, difluoromethyl, trifluoromethyl, C,;-alkoxy, difluoromethoxy,

trifluoromethoxy and cyano; and

R6 R7a
R™ R independently of one another have a meaning selected from among hydrogen,
(Cy.ig-alkyl)carbonyl, (C;.ig-alkyhoxycarbonyl, arylcarbonyl and aryl-(Cj.s-alkyl)-

carbonyl,

while by the aryl groups mentioned in the definition of the above groups are meant phenyl or
naphthyl groups which may be mono- or disubstituted independently of one another by
identical or different groups L.2; and

by the heteroary! groups mentioned in the definition of the above groups are meant a pyrrolyl,
furanyl, thienyl, pyridyl, indolyl, benzofuranyl, benzothiophenyl, quinolinyl, isoquinolinyl or
tetrazolyl group,



pyrrolidin-I-yl, pyrrolidin-2-on-1-yl, piperidin-l-yl, piperidin-2-on-1-yl,
morpholin- 4-yl, morpholin-3-on-4-yl, piperazin-I-yl,
4-(Cl_3-alkyl)piperazin-I-yl, nitro, C331- cycloalkyloxy,
C5_7-cycloalkenyloxy, C3.7-cycloalkylsulphanyl, C3_7-cyclo-
alkylsulphinyl, C3_7-cycloalkylsulphonyl, C5.7-cycloalkenylsulphanyl,
C5_7- cycloalkenylsulphinyl or C5.7-cycloalkenylsulphonyl, while the
. - ign I - Or
o Dot By o OF i At A ST <0h smcfvme sroups
are repifepdyh uatraleiiPgdups may be mono- or disubstituted by identical or
different groups LI; the above-mentioned cycloalkyl and cycloalkenyl rings
may be mono- or disubstituted independently of one another by
or 1s nxgné fuBiel ve leteel trenyll bevirrsapphety | 3aaikglingheripekeinolinyl group,
wherePHETERICRRECYE Rl arck ecloallisviags apg,er two methylene
groups may be replaced independently of one another by 0, S, CO, SO,
S02 or NRN, and LI and RN are defined as in claim 1. 5.
while glé'%9&&&9%?8%}?&&%%%%2%%%&%%&&8&&?&@8&9 DL IRL NG OB I ho- or

Claims 1 to 4, characterised in"that the group R3 is selected from the
disubsgigieribpddsniralrodidierenicesraiad-% claim 1 or 4. 6.
Glucopyranosyl-substituted benzene derivatives according to Claim 5,
_wherein the group R3 is selected from trimethylsilylethyl, ethynyl,
Whﬂe,zlﬁgygm;gpmﬁgsy}%yhy|§E21vm§tﬁ@§i9p@@@lﬁ;&ﬁg{ﬁymmay be straight-chain or
brancgggnydroxy-l-propin-l-yl, 3-methoxy-I-propin-I-yl, cycl.opropyloxy,
cyclobutyloxy, cyclopentyloxy, cyclohexyloxy, tetrahydrofuran-3- yloxy,
tetrahydropyran-4-yloxy, piperidin-4-yloxy, N-methylpiperidin-4-yloxy and
the taNorRCEMIRREHEINsAnYlRdhefed? HEORY KRRRS SRS Ui etRENE NG ot
derivatives according to one or more of Claims 1 to 6, characterised in
that the group R1 is selected from among hydrogen, fluorine,

2. Ghucopyranosyl-substituted benzene derivatives of general formula 1.2

Rt R2 R4

wherein the groups R’ to R® and R™, R” and R”° are defined as in claim 1.

3. Glucopyranosyl-substituted benzene derivatives according to claim 1 or 2,
characterised in that the group A is Ca.¢-alkyn-1-vl, Cog-alken-1-yl, Cy-cycloalkyl,
Cs.7-cycloalkenyl, C;.4-alkylcarbonyl, aminocarbonyl, Cy.4-alkylaminocarbonyl, di-
(C1.s-alkyhaminocarbonyl, pyrrolidin-1-ylcarbonyl, piperidin-1-ylcarbonyl,
morpholin-4-ylcarbonyl, piperazin-1-ylcarbonyl, 4-(C;_s-alkyl)piperazin-1-ylcarbonyl,
Ci.4-alkoxycarbonyl, amino, Cy.4-alkylamino, di~(C,.;-alkyl}amino, pyrrolidin-1-yl,
pyrrolidin-2-on-1-yl, piperidin-1-yl, piperidin-2-on-1-yl, morpholin-4-yl, morpholin-



chlorine, bromine, iodine, C14-alkyl, C2-6-alkynyl, C1_4-alkoxy,
C2_4-alkenyl-C1 4- alkoxy, C2.4-alkynyl-C14-alkoxy, methyl substituted
by 1 to 3 fluorine atoms, ethyl substitited by 1 to 5 fluorine atoms,
methoxy substituted by 1 to 3 fluorine atoms, ethoxy substituted by Ito 5
fluorine atoms, C14-alkyl substituted by a hydroxyl or Ci_ 3-alkoxy group,

C2. 4aa4u<gxmmb@ﬁwﬂeg1m EChydilkx)ipdpeEEia-a Xy grallyl Gh6n dleing, Cs -

C3 6 c I C13 IkyI clo lox 3 6,96
RIS MAERA T e L e B MRS
cmmw%ﬂminhmeiwmw&iwb i, Ggmewdmi;%mﬁmmy@ev—
Glueopyrano ubstit ene tiv
T B oo R L B R et o BB evaro
Roixgedected from the definitions of the group A according to claim 1 or

3. 9. Glucopyranosyl-substituted benzene derivatives according to one or
more of Claims 1 to 4 and 8, characterised in that the group R3 is

sekéﬁlemﬁehmmagibyddegkmyﬂamﬁia&,eﬂhlcg?nepbmyihe moyabroxy,

cyan I% timethylsil C2 6- alkenyl, C2.6-alkynyl,
difftior r%%we u% u{ljrom(§':ﬂyf%(?,a§;1 Cyc oaIkyI C5_7- cycloalkenyl,

CI 6-alkyloxy, difluoromethoxy, trifluoromethoxy, pentafluorethoxy,

7- cloalk 0X te ahydrofur tetrahydrofuranonylo
alky Sl%nanyffxcygopro ﬁﬁnedjmgf%ﬁagrﬁugn d %etgroar)rflo 1}8 &%ﬁb&‘mwd by
Ghdeopyzhinodiftagbstituted bérmehe derivatives according to one or more

of Claims 1 to 9, characterised in that the group R2 denotes hydrogen,
fluorine, chlorine, bromine, methyl, hydroxy, methoxy, ethoxy,

trifhhermneihnxmioyahoydha@&gr méthydislbstiplitegzbynkjob8 fhuorxner
Gluc rano substituted benze ederrv tives rding to.
lsu SJfJﬁJ r@lgaé{ c%aratq\ % sitjh S s,c?e(:gjl ((:1 QFS igu ne and

one or more of cterl e groups

R indépghdently of one another represent hydrogen or fluorine. 12.
Glucopyranosyl-substituted benzene derivatives according to one or more
of Claims 1 to 11, characterised in that the group R6 denotes hydrogen,
(Cin thalydyomaoartbored cycloalkyl and cycloalkenyl rings one or two methylene

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

and
1.1 and RN are defined as in claim 1.

4. Glucopyranosyl-substituted benzene derivatives according to one or more of
Claims 1 to 3, characterised in that the group B denotes tri-(Cy.4-alkyl)silyl-C;g-alkyl,
Cy¢-alkyn-1-yl, Cs¢-alken-1-yl, amino, C|.s~alkylamino, di-(C,.z-alkyl)amino,
pyrrolidin-1-yl, pyrrolidin-2-on-1-yl, piperidin-1-yl, piperidin-2-on-1-yl, morpholin-
4-yl, morpholin-3-on-4-yl, piperazin-1-yl, 4-(C;_s-alkyl)piperazin-1-yl, nitro, Cs-
cycloalkyloxy, Cs.g-cycloalkenyloxy, Cs s-cycloalkylsulphanyl, Cs-cyclo-
alkylsulphinyl, C;.7-cycloalkylsulphonyl, Cs.»-cycloalkenylsulphanyl, Cs.5-
cycloalkenylsulphinyl or Cs r-cycloalkenylsulphonyl,

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

polysubstituted by fluorine or chlorine, and



C1_$-alkylcarbonyl or benzoyl, preferably hydrogen. 13.

Glucopyranosyl-substituted benzene derivatives according to one or more

of Claims 1 to 12, characterised in #3at the groups Rea, R'h, R' represent

hydrogen. 14. Physiologically acceptable salts of the compounds

according to at least one of claims 1 to 13 with inorganic or organic acids.

97 15. Pharmaceutical composition, containing a compound according to

one.qr mare of clai t [ ' le. s :

s e A P & 8 e by

angfdicdiloedtfedtit Gempf bi least one compound according to one or

more of claims 1 to 13 or a physiologically acceptable salt according to

claim 14 for preparing a pharmaceutical composition which is suitable for

thectrbatmentiopréverdioriof diskasdsabkenphditzsrisayiiemean-ye disubstituted

yensRex BhiRItnahe sl eRrdentalisnsR EURRBANE  alkyl
. 17. Use of at least one compound according to one or more of

chaifins 1 to 13 or a physiologically acceptable salt according to claim 14

for preparing a pharmaceutical composition which is suitable for the

treatment or prevention of metabolic disorders. 18. Use according to claim

16y thenhotsrivedtintedt ko rliethbodic iksotden s Bese ctee ofrbve thellgrtsug

CONNIBURG, O PE AR MBS ARRCLER KGR COMANGAASE, 50, or R,

dfabetes f

etabolic acidosis or ketosis, reactive hypoglycaemia,

hgpérinsulinaemia, glucose metabolic disorder, insulin resistance,
metabolic syndrome, dyslipidaemias of different origins, atherosclerosis
and related diseases, obesity, high blood pressure, chronic heart failure,
elérmaddhdang definedamsrinalam Use of at least one compound according
to one or more of claims 1 to 13 or a physiologically acceptable salt
according to claim 14 for preparing a pharmaceutical composition for

ifBibivnyrene sodivrRtigepehderngl devsaticsr aAsporns ISCLT POryslafims 1
af Jeast,ane CompoN At AGRAIRG 10 AN REMPHR A GRBAR 103 £fhe group B

physiologically acceptable salt according to claim 14 for preparing a

phesondisadtcarm 1 or 4.

Glucopyranosyl-substituted benzene derivatives according to Claim 5, wherein the
group R’ is selected from trimethylsilylethyl, ethynyl, 2-hydroxyprop-2-ylethynyl, 2-
methoxyprop-2-ylethynyl, 3-hydroxy-1-propin-1-yl, 3-methoxy-1-propin-1-yl,
cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy, tetrahydrofuran-3-
vloxy, tetrahydropyran-4-yloxy, piperidin-4-yloxy, N-methylpiperidin-4-yloxy and N-
acetylpiperidin-4-yloxy.

Glucopyranosyl-substituted benzene derivatives according to one or more of Claims 1
to 6, characterised in that the group R is selected from among hydrogen, fluorine,
chlorine, bromine, iodine, C;4-alkyl, Cog-alkynyl, C).s-alkoxy, C2_4-a1kény1-C1_4-
alkoxy, Cy4-alkynyl-C, 4-alkoxy, methyl substituted by 1 to 3 fluorine atoms, ethyl
substituted by 1 to 5 fluorine atoms, methoxy substituted by 1 to 3 fluorine atoms,
ethoxy substituted by 1 to 5 fluorine atoms, C;_4-alkyl substituted by a hydroxyl or Cy.
s-alkoxy group, Cr4-alkoxy substituted by a hydroxyl or C,.3-alkoxy group, Co-
alkenyl, Csg-cycloalkyl, Ci¢-cycloalkyl-Cjs-alkyl, Cis-cycloalkyloxy, Css-



10.

11.

12.

13.

14.

composition for preventing the degeneration of pancreatic beta cells
and/or for improving and/or restoring the functionality of pancreatic beta
cells. 21. Use of at least one compdifnd according to one or more of
claims 1 to 13 or a physiologically acceptable salt according to claim 14
for preparing diuretics and/or 98 antihypertensives. 22. Process for

pwquaaihgla:pmimcemmcwnqmmmwwm@mmm@o or cyano, while
CHRSEeTsB I ASHPPNNG OFsBINg. 0.1 ke ans ptelRmS 1 10

ora p 10 ogl epta € salt im 1415
mcorporated in one or more inert carriers and/or diluents by a

“e?ughem'gs‘s I Hﬂa@@mﬁg’d Eé&f&%sd RIRRANING e, COMPRUBAS 8fc of Claims 1

gener form accor Ing to one 0 clalms 1 to 13, characterised in that
atodm;it@cmlﬂeuﬁgbn’eﬂmtfﬁmﬁrwn RIiR2IR40 REU RSB RS oRds@roup A
ORa tf) \elﬁ% nR; denotes H, C14-alkyl, (C1 1s-alkyl)earbonyl,

Tc?s 611 oxycar onyI arylcarbonyl and aryl-(CI-3-alkyl)-carbonyl,

wherem the alkyl or aryl groups may be mono- or polysubstituted by

hajogen. §€o§§ﬁ—s§;%ntﬁf%9 ﬂ}%&?@&ia%wm@c@a%g% have,one.Qfdhelaims

meanln given for the groups R6, R7a, R?b, We, denote a benzyl group
or h@éﬂn&é&@r@g@mﬁé kethaghaesenp @rda @elﬁmé froenemensadiegen,

jon i%gﬁggrc%%ﬂé’ﬁ S %He %gfég%:?%ﬂn@yam{ o, odlic ketrkpriasaiahgraep,-

i(Cj_3-alkoxy)-1 alkyl)-éthylene” bridge, while the
abaikenyieftioraikivettly A dsrogdidridlupiansnivith wrycloalkyl, Cs 7-

cycloalkenyl, Cy g-alkyloxy, difluoromethoxy, trifluoromethoxy, pentafluorethoxy,
Cy-cycloalkyloxy, tetrahydrofuranyloxy, tetrahydrofuranonyloxy, Ci.6-
alkylsulphanyl, cyclopropylidinemethyl, aryl and heteroaryl.

Glucopyranosyl-substituted benzene derivatives according to one or more of Claims 1
to 9, characterised in that the group R” denotes hydrogen, fluorine, chlorine, bromine,
methyl, hydroxy, methoxy, ethoxy, trifluoromethoxy, cyano, nitro or methyl

substituted by 1 to 3 fluorine atoms.

Glucopyranosyl-substituted benzene derivatives according to one or more of Claims 1
to 10, characterised in that the groups R* and/or R’ independently of one another

represent hydrogen or fluorine.

Glucopyranosyl-substituted benzene derivatives according to one or more of Claims 1
to 11, characterised in that the group R® denotes hydrogen, (C;s-atkyl)oxycarbonyl,
Ci.g-alkylcarbonyl or benzoyl, preferably hydrogen.

Glucopyranosyl-substituted benzene derivatives according to one or more of Claims 1

to 12, characterised in that the groups R™, R", R represent hydrogen.

Physiologically acceptable salts of the compounds according to at Ieast one of claims

I to 13 with inorganic or organic acids.



15.

16.

17.

18.

19.

20.

21.

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 haloge#7or Ci_3-alkoxy and benzyl groups
may also be substituted by a di-(C |_3-alkyl)amino group; and Ra, Rb, Re
independently of one another denote C1 -alkyl, aryl or aryl-Ci_3-alkyl,
wherein 99 the aryl or alkyl groups may be mono- or polysubstituted by
hi,:),io en; while bcy the aryl roups. mentioned in the definition of the above
harmaceutical composit cQ ng a compound accqr(m o Onie 01 More of
groups are meant p enyPor naﬁﬁ%hﬁ groups, preferably pﬁweny groups;
angiRstd )19 AndRbyHemdR iy Rieavk tatt meaningstgiviemin ¢laiptbally
tg 13,.isre %ted with a reduc'n% a%ent iH th%ﬁresgnce of a Lewis or
to e’th with,one Gf more merﬁc rt‘rl S and/or diluents

Bronsted acid’ while any protective groups present are cleaved
simultaneously or subsequently; if desired a compound of general formula
| thus ok%t iped wherein R6 ddenote a hydro en_atom le conv?rte 3bg/

se,of at least one com oudm according to on 81“ 1*101‘66 ciafxms fo Ta
aeyl:ation into acorresp%n INg acyl compound of general formula I,
andhorsib hetedbanycaniapkotelttiveqgrivnp tustain thémemctons gle pbribeaceutical
aboye o sleaved andior 1 desired.2 compouind of gengral formulad.thus
obtaned s resoived Thio Ite stefeoisomears - and/or it desired a compound
of gem&talforhidh ¢ahibs olftaimeddd varhibiteg ihiostibusalteppaktivudhripse
for pharmaceutj e into the physiologically acceptable salts thereof.
24.Cp %?%?sosr%rc%ccﬁ liir?g to claim 23, characterised in that the compound of
general formula 11 is obtained by the process described in claim 25 or 26.

25\ Riogess fof Riepaing. compoune o SSnetp L RITMARU 3 B4,
physiologically acceptable salt according to claim 14 for preparing a pharmaceutical

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

Use according to claim 16, characterised in that the metabolic disorder is selected
from the group consisting of type 1 and type 2 diabetes mellitus, complications of
diabetes, metabolic acidosis or ketosts, reactive hypoglycaemia, hype_:rinsulinaemia,
glucose metabolic disorder, insulin resistance, metabolic syndrome, dyslipidaemias
of different origins, atherosclerosis and related diseases, obesity, high blood

pressure, chronic heart failure, edema and hyperuricaemia.

Use of at Teast one compound according to one or more of claims 1 to 13 ora
physiologically acceptable salt according to claim 14 for preparing a pharmaceutical

composition for inhibiting the sodium-dependent glucose cotransporter SGLT2.

Use of at least one compound according to one or more of claims 1 to 13 or a
physiologically acceptable salt according to claim 14 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.

Use of at least one compound according to one or more of claims 1 to 13 or a

physiologically acceptable salt according to claim 14 for preparing diuretics and/or



22,

23.

ORab 100 wherein R' denotes H, C1.4-alkyl, (C1_is-alkyl)carbonyl,
(Cris-alkyl)oxycarbonyl, arylearbonyl and aryl-(CI-3-alkyl)-carbonyl,
wherein the alkyl or aryl groups may®e mono- or polysubstituted by
halogen; Rsa Rsb Rs, Rsa independently of one another have one of the
meanings given for the groups R6, Rla, Rlb, R7, denote a benzyl group or
a RefbRS8igrougor a ketal or acetal group, while in each case two
adjacent groups Rsa, Rsb, R', Rs’| may form a cyclic ketal or acetal
group or a 1,2-di(C1_3-alkoxy)-1,2-di(Cl_3-alkyl)-ethylene bridge, while
tiyasyneationedagthytene dutidglectonpisi togetbendith twclaoxyigen
alams aad e o, Associaled carbon aloms ALUe pYaRASE DI 213 or
substituted dioxane ring, Bhda kyl, ary]il%nd?or %enzy groups mayobe
nreneiodre pallsabstitutdd it hatogdinotoClaBralkomyimmapoertzdlig roups: more
M Alsehe. supstitied.pvia diGl-g alluiaming,group: and Ra, Rb. R
inaepen enﬁy of one another denote I_IleaL-alﬂyﬁi, aryl or aryl-C-3-alkyl,
wherein the aryl or alkyl groups may be mono- or polysubstituted by
h?'r%%g&’ f\évrk:%lg:reegb;}{iw%?t é%o%%ggﬁ’ﬁrsnhg tlgrpe?gl Iﬂ)}gel% ﬂa[rgctzlc())fr_]ﬁigf tgeogg %_eclaims
groups are meant phenyl or “naphthyl groups, preferably phenyl groups;
anddRB tolRsctndsRbRTa, R2imRihhvegtrenetnings fiven in claims 1
to 13, 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 lrloggeebenzyRienzene compound of general
formula IV R1 RZ 4&, Hat Z \
~

R3 il

RS

wherein

R’

denotes H, C,s-alkyl, (Cy.g-atkyl)carbonyl, (C;g-alkyloxycarbonyl,
arylcarbonyl and aryl-(C;.s-alkyl)-carbonyl, wherein the alkyl or aryl groups may

be mono- or polysubstituted by halogen;

I{Sﬁ5 Rgb,

R¥*, R™  independently of one another have one of the meanings 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 a 1,2-di{C; s-alkoxy)-1,2-di(C s-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, and alkyl, aryl and/or benzyl groups may be mono- or
polysubstituted by halogen or C.;-alkoxy and benzyl groups may also be
substituted by a di-(C, 3-alkyl)amino group; and

R® R®, R® independently of one another denote Cy4-alkyl, aryl or aryl-C,s-alkyl, wherein



101 wherein Hal denotes ClI, Br and | and R' to R5 are as hereinbefore
defined, and optionally subsequent transmetallation, is added to a
gluconolactone of general formula VM®ORS O 0 A RHO". .,ORS ORS
wherein Rsa, Rlb, R$, R5' are as hereinbefore defined, and then the
adduct obtained is reacted with water or an alcohol R'-OH, where R’

denot@s sptiendllylsubsptuted 64 ndnadkyls poibaipeeseace Ohangsid and
optionally the product obtained in the reaction with water wherein R’
denotes H is converted in a subsequent reaction with an acylating agent

whileiB{aibeRiegvstoitarmulal invhe Rifnki demoles foviGraligy yearmemt phenyl or
(Ci_ig8-alkyl)oxycarbonyl, arylcarbonyl or aryl-(Ci_3-alkyl)-carbonyl, which
naphtiyl Erguns, BN A EHEHRYS6. Process according to claim 25,

characterised in that the organometallic compound (V) is a lithium or

magnesium compound..27. Prqcess for preparing the compounds of
and Ry ol | Aoty Y6 LIS THE L 1GSLe)y SHBAATRG, 127 4; RTb and

R7' represent hydrogen, characterised in that a compound of general
, forqu%III R!' R2 R4 R3 11]B RadO O R saQ" ORa0 ORab 102, . _
is reacted with a reducing agent in the presence of a Lewis or Bronsted acid, while any

protective groups present are cleaved simultaneously or subsequently;

if desired a compound of general formula I thus obtained wherein R® denotes a hydrogen
atom, is converted by acylation into a corresponding acyl compound of general formula I,
and/or

if necessary any protective group used in the reactions described above is cleaved and/or

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

and/or

if desired a compound of general formula I thus obtained is converted into the salts,

particularly for pharmaceutical use into the physiologically acceptable salts thereof.

24. Process according to claim 23, characterised in that the compound of general formula

I is obtained by the process described in claim 25 or 26.

25.  Process for preparing compounds of general formula I

R R2 R4




wherein RRa Rsb R$, Rsd independently of one another have one of the
meanings given for the groups R6, R7a, R7b, R', but at least one of the
groups Rsa, Rsb, R8, Rsa does not#enote hydrogen, or denotes a
benzyl group or a RaRhR’Si group or a ketal or acetal group, while in
each case two adjacent groups R8a, Rsb, Rs, Rsd may form a cyclic
ketal or acetal group or a 1,2-di(C1_3- alkoxy)-
1.2-di(Cm_3-alkyl)-ethylene bridge, while the above-mentioned ethylene
ridge forms a substituted dioxane ring together with two oxygen atoms
R’ and tHenassodidted-alkylcathan aiotisaobehel pirancsiylngs yemticaikyl, aryl
and/or.benzyl gr m e mane: r polysubstituted, b logen pr
e 3 e B, B BARPER Phroups may
di-(CibSradiogh armpaty sebsigutadcbREaRpeR independently of one another
are Cl_4-alkyl, aryl or aryl-Cl.3-alkyl, while the alkyl or aryl groups may be
mono- or polysubstituted by halogen; while by the aryl groups mentioned
R™, Rif,the definition of the above groups are meant phenyl or naphthyl
npi npErou r , ' R6..R7a..R7b; R 6
R e L s
compB{inB. 0f Bendeabfornaiery tsuptmind RIKiSiairoRB deriotes er acctal

nydrogen Ao 5,700 UM RiAcHalian 1nia  FeM SEPORINGAGY, fomn o
compoung of general formula I, an] or If necessary any protective group
used ¢nahe retattoaectid serbedrabbvedikClealbox pnb/brif desitlgrethylene
compgQy; I | [ IS.reso [ its 103.
TR i e R L
obtainasddencenveread thiottheasadgiated carbon atoms of the pyranose ring, a

substituted dioxane ring, and alkyl, aryl and/or benzyl groups may be mono- or

where

polysubstituted by halogen or Cy.3-alkoxy and benzyl groups may also be
substituted by a di-(C3-alkyl)amino group; and

R*, R", R° independently of one another denote C.4-alkyl, aryl or aryl-Cy.s-alkyl, wherein
the aryl or alkyl groups may be mono- or polysubstituted by halogen;

while by the aryl groups mentioned in the definition of the above groups arec meant phenyl or

naphthyl groups, preferably phenyl groups;
and R’ to R and R6, R™ R, R™ have the meanings given in claims 1 to 13,
wherein an organometallic compound (V) which may be obtained by halogen-metal exchange

or by the insertion of a metal in the carbon-halogen bond of a halogen-benzylbenzene

compound of general formula IV

R

Y




thereof, particularly for pharmaceutical use into the physiologically
acceptable salts thereof. 28. Process according to claim 27,
characterised in that the compound 8fiformula Il is obtained by a process
according to claim 23 or 24. 29. Compound of general formula IV R? R2 3
IV Hal ~ ~ "~ wherein Hal denotes chlorine, bromine or iodine and the
whercigrbiap  RYIRCRBr ReddridRB' ar® Uefinechas:intefierodefiord, oG lagtisnklly
ndl11l, com en eralf rmulal accor to,cl 29,
subsed e AR o TR S L R Rl
chlorine, bromine or iodine and the groups R', R2, R4 and R5 are defined
as_in one or more of Claims 1, 3, 7, 8, 10, 11 and the group R3 is selected
e the group B according to claim 1 or 4. 31. Compound of general
ormula 1l 104 R1R2R4 0 RS, it 4 R5 Rio,,.,,OR OR' wherein R’
2Ne £1.4- -alkyl, (C 1-1 8-alkyl)carbonyl, (C1_15-alkyl)oxyearbonyl,
yI and aryl-(C1-3¥\lkyl)-carbonyl, wherein the alkyl or aryl
A Sﬁggnono or polysubstituted by halogen; Rsa Rsb

wherein R*, R® R%, R*are as hereinbefore defined,

and

then the adduct obtained is reacted with water or an alcohol R’-OH, where R’ denotes
optionally substituted C;4-alkyl, in the presence of an acid and optionally the product
obtained in the reaction with water wherein R’ denotes H is converted in a subsequent
reaction with an acylating agent into the product of formula Il wherein R’ denotes (Cy_jg-
alkylycarbonyl, (C,.i1s-alkyloxycarbonyl, arylcarbonyl or aryl-(C,.;-alkyl)-carbonyl, which

may be substituted as specified.

26. Process according to claim 25, characterised in that the organometallic compound (V)

is a lithium or magnesium compound.

27.  Process for preparing the compounds of general formula I according to claims 1 to 13,

wherein R, R™, R™ and R™ represent hydrogen, characterised in that a compound of

general formula I11

R R2 R4

H




Rs, Rsd independently of one another have one of the meanings given for
the groups R6, Rla, Rib, R7,, or denote a benzyl group or a RaRbRCSi
group or a ketal or acetal group, whil in each case two adjacent groups
Rs', Rsb, RsC, Rsd may form a cyclic ketal or acetal group or a
1,2-di(C1.3- alkoxy)-1,2-di(Ci_3-alkyl)-ethylene bridge, while the
aboweramentioned 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
po&%auﬁg?ituted by halogen or Cl.3-alkoxy and benzyl groups may also be
substitytad by a di-(Cl-3:alkyl)amino group; an bR‘i%t endent]
of %né 1%nother1 ddegrgj ci)gt%{{gi%&&afll@f: %I}%}gg?égﬁg@%eg%l%l m \?Vﬂ% %%%é?% %E)Xr{he
aryl groups mayims Rior " oR PoRSubstintiedsbynbalogermrovimieity e &V R™
groups mentigned in, t finit t Ve gko t .
a0ecin fis e @&p& 9 BERRRS I AR PR R

or naphthyl groups, preferably phényl groups; and R1'toR5 are define
in one or morgrofiCiaims bl Getel Rlou5vISR in each case two adjacent groups

Glucopyranosyl=sykstijeitegkb rivati I i di )
selected from%]és%réﬁp gﬁs&%ﬁ?ﬁgg %%ﬂrﬁg{%t?rfgg %%?%%%(%I?%%li(’%)d Crs
(7). (8), (10), Alapy12)2-(16), (el (RSP pridge. while the above-mentioned
1-chloro-2-(4- N-4-(B-D-gl 10S:1-vh)-

(2 ehloro- 4 e v e
benzyl]-benzeveg®) atoms and the associated two carbon atoms of the pyranose ring,

1-chloro-4-(B-Raalycapyranosrlifle A ¢ RIp e aiians? Wixbstituted by
benzyl]-benzene (5)
1-chloro-4-(B'Dlgggooprancthyy) g bayoibbuyiorydyensyhoahstnged by a
(6) di-(Cs.5-alkyDaming group; and
1-ch|oro-4-(B-IIl)-(gIU%&;%%Iggg-%)}lﬁ’(fcyclohexyloxy-benzyl)-benzene
(7) 1-chloro-4-(B-D-glucopyranos-I-yl)-2-[4-(tetrahydropyran-4-yloxy)-

R® R", R independently of one another are C;4-alkyl, aryl or aryl-C, s-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 R to RS, R6, RTa, R7b, R” have the meanings given in Claims 1 to 13,

is hydrolysed, and
if desired a compound of general formula I thus obtained wherein R® denotes a
hydrogen atom is converted by acylation into a corresponding acyl compound of

general formula I, and/or

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



benzyl]-benzene (8)
1-chloro-4-(B-D-glucopyranos-I-yl)- 2 [4 (I-acetyl-piperidin-4-yloxy)-
benzyl]-benzene (10)
1-(B-D-Glueopyranos-I- yI)-4-methyI-3-[4-(tetrahydrofuran-3-y|oxy)-
benzyl]-benzene (11)
1s{B<D-GiuespyEnos-1-yl)-4-methyl-3-[4-(2-tlimethylsilyl-ethyl)-
benzyl]-benzene (12) 1 -chloro-4-(B-D-glucopyranos- 1
-yl)-2-(4-ethynyl-benzyl)-benzene (13)
1ithtorsdia(BDpglusbpl ganos yipul4 1 fipe ibinidey ioxgpnberigyfinto the salts
RS Rt don pharmaceutic) o atc e phiscfopically scocpii salts
1B IiGIucopyranos-I-yl)-3-(4-ethynyl-benzyl)-benzene 106 (17)
1-methoxy-4-(B-D-glucopyranos-I-yl)-2-(4-ethynyl-benzyl)-benzene

28. Process according to claim 27, characterised in that the compound of formula 1 is

obtained by a process according to claim 23 or 24.

29, Compound of general formula IV

Rt RE R

IV

wherein Hal denotes chlorine, bromine or iodine and the groups R, RY, R, R and R’

are defined as in one or more of Claims T to 3 and 11.

30.  Compound of general formula IV according to claim 29, characterised by the formula

Rt RE RS

v

Hal”"

wherein Hal denotes chlorine, bromine or iodine and the groups R*, R* R® and R® are
defined as in one or more of Claims 1, 3, 7, 8, 10, 11 and the group R’ is selected

from the group B according to claim 1 or 4.

31 Compound of general formula II



wherein

104

i

R’ denotes H, Cy.4-alkyl, (C,.j5-alkyl)carbonyl, (C,.ss-alkyloxycarbonyi,

arvlcarbonyl and aryl-(C;.s-alkyl)-carbonyl, wherein the alkyl or aryl groups may be

mono- or polysubstituted by halogen;

REC RSd

R? R®, R®

independently of one another have one of the meanings given for the
groups R®, R, R, R™, or 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 a 1,2-di(Cy .-
alkoxv)-1,2-di{C;.s-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,
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-(C.3-alkyl)amino group; and

independently of one another denote Cy4-alkyl, aryl or aryl-C;_s-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 R to R® are defined as in one or more of Claims 1 and 3 to 11.



32.

105

Glucopyranosyl-substituted benzene derivatives according to Claim 1, selected from
the group consisting of the compounds (1), (2), (3), (5), (6), (7), (8), (10), (11), (12),
(13), (14), (15), (17):

(1) 1-chloro-2-(4-cyclop eﬁtyioxyb enzyl)-4-(8-D-ghicopyranos-1-yl)-benzene

(2) 1-chloro-4-(B-D-glucopyranos-1-y1)-2-[4-((R)-tetrahydrofuran-3-yloxy)-
benzyl}-benzene

(3) 1-chloro-4-(B-D-glucopyranos-1-yl)-2-[4-((S)-tetrahydrofuran-3-yloxy)-
benzyl]-benzene

(5) 1-chloro-4-(B-D-glucopyranos-1-yl)-2-(4-cyclobutyloxy-benzyl)-benzene

(6) 1-chloro-4-(8-D-glucopyranos-1-yl)-2-(4-cyclohexyloxy-benzyl)-benzene

(7N 1-chloro-4-(8-D-glucopyranos-1-yh)-2-[4-(tetrahydropyran-4-yloxy)-
benzyl]-benzene

(8) 1-chloro-4-(3-D-glucopyranos-1-y1)-2-[4-(1-acetyl-piperidin-4-yloxy)-
benzylj-benzene

(10 1-(B-D-Glucopyranos-1-yl)-4-methyl-3-{4-(tetrahydrofuran-3-vloxy)-
benzyl]-benzene

iy 1-(B-D-Glucopyranos-1-yl)-4-methyl-3-[4-(2-trimethylsilyl-ethyl)-
benzyl]-benzene

(12) | 1-chloro-4-(B-D-glucopyranos-1-y1)-2-(4-ethynyl-benzyl)-benzene

(13) 1-chloro-4-(3-D-glucopyranos- 1 -y1)-2-{4-(piperidin-4-vloxy)-benzyl]-
benzene

(14) 1-fluoro-4-(8-D-glucopyranos-1-y1)-2-(4-ethynyl-benzyl)-benzene

(15) 1-(B-D-Glucopyranos-1-y1)-3-(4-ethynyi-benzyl)-benzene
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I
(17) 1-methoxy-4-(B-D-glucopyranos-1-yl)-2-(4-ethynyl-benzyl }-benzene




