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copyranosyl -substituted benzol derivatives, dru
containing said conpounds, flhe use thereof and nethod
for the production thereof 5 The present invention
rel ates to gl ucopyranosyl -substituted benzene
865 rivatives of general formulal RLR2Z R4 | / \ R6O-
rF'%tR:%I RaO OR 0 OR’Tb to wherein the groups Rl
t Gl n8§21-sa3§tltlﬁéd Yonzob defiVhtites r‘tﬁ’fu@isnt.?cér:iqtﬁi'n|nt_:| said

inclu e tautoners, the stereoi soners
m Q@Wﬂdﬁe ftbwsartberecaf and mthndrfebthe pmduttmmerenf

contai ning a conmpound of formula | according to the
The 'p'ﬂé!s%ﬂt umbrﬂeénw«@lalte@ﬁ) éIh&pﬁénéﬁyl%uﬁgﬂmm;%%@rd@rﬂﬂtwes of
to the invention for preparing a pharnaceutical
gengyahfsoriula bn for the treatment of 15 metabolic
di sorders. In addition, the invention relates to
processes for preparing a pharmaceutical conposition
as well as a conpound ﬂpCQ@ﬂlng RO the invention. In
the literature, conmpouRrds which have an inhibitory
effect on the sodi um gef ose cotransporter
SA.T2 are proposed for ofR3di seases|
particu ﬁ% 0- (i _glat
a ucopy syl axy-s bstltuteo aromatips groups and the
preparation thegeof’.and their possible activity as

2004/ 080990, V\D 2004/ 013118 WD 2004/ 052902, VO

2004/ 052903 LEgS aB% |on US 2003/0114390. WO
wherz0pH1e0geps RI® ape as defined hereinafter, including

the tautomers, the stereoisomers, the mixtures thereof and the salts thereof. The
invention further relates to pharmaceutical compositions containing a compound of
formula | according to the invention as well as the use of a compound according to
the invention for preparing a pharmaceutical composition for the treatment of
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
2004/052803 and US application US 2003/0114390.
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\ Woéloﬁs;ﬁgztg}?? i nvention The aim of the present paY&rbISI5/002618

is to find new pyranosyl oxy- 2ubst|tuted benzene
derivatives, particularly thtse which are active with
regard to the sodi um dependent gl ucose cotransporter
SA.T, particularly SGT2. A further aimof the present
i s to discover pyranosyl oxy-substituted
A"nﬁﬁtgéﬁgbéﬂﬁ?eatlves whi ch have an enhanced inhibitory
The aeirh eﬁthe)prdsbat melnuxm metpeﬁnﬂemW gymnsyloxpfsuamptHdt gnzene

& Vi tr in vivo conpar

deri 'P’ﬁ%vtfiﬁ'ﬁ?‘l‘@”lé aeawh'eeﬁﬁ%aﬁa\ée wﬁa/rggarﬁateéhe ﬁe@wrdependent
|

gluchSREIRERRAE SoIY, FRRAIREPSCITE A BRABFAT Shthelfolont

1nve|p1im“r |$etoeimowar pyrtampesloxyﬁubst:tumdctbermeeesj.arwamm Wwhich have an

pr. nd/or treat
enndieBgRRETE bl BBIRG siiEdi-deaendn HicaR roknsporrgoLT2 i
wtro%@nﬂ%rqhtwﬁoocd?ﬁ@é{rbﬂ%zm RAe® Sstrdcflirally Sindifar @8nfpd@inds and/or have
onpounds 15 according to ‘the invention. O her ains
bettetffphamaselegm of pharmacekingticipropeytige. apparent to the
skilled man directly fromthe foregoing and foll ow ng
remarks. 20 Object of the invention In a first aspect

A furtHiEﬂ" Fimesfehé presentinventior isitoesrovile new pharmaceutical compositions
ucopyr anosyl oxy-substituted benzene derjvatives of

whicg ane sHltablgfaiihg nrevantien sud/pntreatment REmetakslic disgreers,

re|n Rl is selected fromthe definitions
pa“'gﬁzhﬁe group A and WD 2005/ 092877 PCT/ EP2005/ 002618 3

if R3is selected fromthe definitions of the group B,
ted fro

1t
The {iueiran BB O hPYRR a8 OcRRs i MDA Ig ompounds
accordifl§ %€ 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 |

R1 R2 R4

wherein

R’ is selected from the definitions of the group A and
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Cl. 4-al kyl, C2.4-al kenyl -C1. 4-

C24- al kenyl - Cl1. 4- al kyl
WO%?%@kynw afgg)/(l)zfzoosloozeqs

C2- 4- al kynyl - C1. 4- al koxy, C337- cycl oal kyl - C1. 4- al kyl
C5. 7-cycl oal kenyl 5 C1.4-al kyl, a nethyl group
substituted by 1 to 3 fluorine atons, an ethyl group

oot §FBstRt darbing deniRohS B MeodBup L5 Ml aiigRaly aiso

an Bt Belettal! o the Peddring<H tﬂl‘){)géntmjcﬁmfel BRoHAG, BlofiTRe, iodine,
a Cl _4-al kyl group substltuted

&1 @4maﬂ‘dk;ngtr@lﬁﬁnyle(%@za|H¥|apa@3®kyfyl~@mp-am§z okt

o 4RRBECEF Sy Mo oyl S A EipiBatkeny-

cchQaJaRwl aamethyy grongd dnﬂmuhfted IngI tm(rjrfﬂmréﬁe/\atloms an ethyl group
th t
gﬁ(ﬁ el?tﬁ? {9‘3’/31% %ﬁﬂorg]%gt%%\ ace I n? Y eﬂ@@(é,group gubstltuted

| f ' ‘W h A8 3 PR di6msPAR @my edi%ﬁf) %Pitltﬁl]ed“by?‘jll Ifd% ﬂuGiltﬂe atoms,

koxy, cyano or nitro, or -a
g r o o1 reakyth groumwbamtuteg dlyyes hbdmxy ot €d 3’£B}fkd>4ytgmupea Caz4-alkoxy

f fi f
B St R IR Y BB R el G

t heglRbBHEr Aydrby,may additionally also be sel ected
fromthe neani ngs hydrogen, fluorine, chlorine,

brom ne, iodine, Cl.6-alkyl, C24-al kenyl -Cl14-al kyl,

Cz\ﬁﬁ?ﬁl @tﬁé:abg%é I?%ﬁiﬁged?y&g)&ﬁ Hfﬁ ggﬁéﬁ'l@ﬁyﬁjﬁgosxgne or two

C5 methytdrzadroapy mayBe Vepiatyéd m@bb&hd@itly%fajdeyénotﬁ'ér by O or
géél oaI kenyl - Cl1. 4-al kyl, C3.6-cycl oal kyl i denmet hyl
x@MdC1. 6- al koxy, C3- 6- cycl oal kyl - C1. 3- al koxy,
aryl aryl -C1. 3-al kyl, heteroaryl,
het eroaryl -Cl. 3-al kyl, aryloxy, aryl-Cl. 3-al kyl -oxy, a
rretdqnot@s hydreganxiiuaginey phisthet brontiee, lydrdxyt, €:3-alkyl, Cq4-

uQrine atons koxy 30,.grou

sutiSkoRi et By nfo, ynde e dlober Akeniorslivtedy bRagpRo- or
grq}éﬂysi}&ﬁwtédlb?ﬂubﬁn@ arfyano group, a Cl4-al kyl group
substituted by a hydroxy or Clv3- al kyl oxy group,

cyano, carboxy, Cl1_3-al koxycarbonyl, am nocarbonyl,

<(3I|CJi % éﬁlegiégﬂg )tlg%)d%gléﬁgﬁ%hwhe %EWP (ﬁ f’"&? n- 1-yl car bonyl ,

pi peridin-1-yl carbonyl, norpholin-4-ylcarbonyl,

P! efeéalzsl snelélctzcli fr(r:;){;lrllr Ph% gef' nltlons%fThe group A, R® may additionally also
be selected from the meanings hydrogen, flucrine, chiorine, bromine, iodine,
Cie-alkyl, Cas-alkenyl-Cs4-alkyl, Co4-alkynyl-Cq4-alkyl, Co4-alkenyl-Cq4-
alkoxy, Cy.4-alkynyl-C.s-alkoxy, Cs.7-cycloalkyl, Cs.;-cycloalkenyl, Cs.7-
cycloalkyl-Cq4-alkyl, Cs7-cycloalkenyl-C4.s-alkyl, Cs.g-cycloalkylidenmethyl,
hydroxy, Cs.e-alkoxy, Cs.s-cycioalkyl-C4.3-alkoxy, aryl, aryl-Css-alkyl,
_heteroaryl, heteroaryl-Ci3-alkyi, aryloxy, aryl-Cq.s-alkyl-oxy, a methyl or
methoxy group substituted by 1 fo 3 fiuorine atoms, a C,.4-alkyl or C,.4-alkoxy
group substituted by 1 to 5 fluorine atoms, a Cy4-alkyl group substituted by a
cyano group, a Ci4-alkyl group substituted by a hydroxy or Ci.s-alkyloxy
group, cyano, carboxy, Cq.s-alkoxycarbonyl, aminocarbonyl, (C4.z-
alkylamino)carbonyl, di-(Cy.3-alkyl)aminocarbonyl, pyrrolidin-1-ylcarbonyl,

~ piperidin-1-ylcarbonyl, morpholin-4-ylcarbonyl, piperazin-1 -yl-carbonyl, 4-(C1.
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pi perazi n-1-yl carbonyl
(CL. 4- al kyl ) car bonyl am no, C1_4 al kyl - sul phonyl am no,
Cl_4- al kyl sul phanyl, C1. 4-al kyl sul phi nyl ,
Cl14- al kyl sul phonyl , arylsulphonylanino

R RN R AR NI T eI

f | uuiphvmylathing! Chg-al eyl Gpﬂam supYhHW.Clalk@sulphonyl
Cl 3- %I k)Z Cl. 3-al kﬂg:(@ﬂfb y or ?rlet Flgo?ws,dbstlgut gd Y

by arylstiphgnylamiee, rmla@on@lkyls migp oesaavlﬁwnhqnxh
C2. 6-al ken-1-yl, C3.7-cycloal kyl, C5_7-cycl oal kenyl ,
10 aryl, heteroaryl C14- alkylcarbonyl arylcarbonyl

R*, Rf’etmaieqmydea&yb@oné,anomiarrutwetéJbWogen ﬂuonne chlorine, bromine,

Cl..4- al kyl am noca -al k )am nocar bon
py He@NeE¥aNo, Pit '@a yl g an,nm?t | eEMSHHRHY, sub ¥1tuted by

mor{piod fisrnd’ s gaonyl pi pera2| n- 1-yl car bonyl ,
4- (Cl4- aﬁyl%/p@giram n- 1-yl car bonyl, aryl am no-

carbonyl, heteroaryl am nocar bonyl,

hetcépggq@qucarkgo KIOQ%%] Cl 3 al k?xe}fkﬁ 85 7-¥yéloalkenyl
C1 a‘ﬂ’ylahéét‘élr@é'fyn Q)MCHIkylééFboﬁylahiWéérﬁﬁh oheteroarylcarbonyl
pyrrolidin-1- rrolidin:2-on-1- PPerl

pi }@@?'D@I‘Fﬁfb02¥|oﬁ4 1—&?1ylarmmosamqrwl, 414%%1 s-alky amunocarbonyl
mﬁ?fﬁ?ﬁd"ﬁef I%Qrbﬁb{\\f(i”plﬁ)%a}é{l%rﬁg}ﬂd 81%) ﬁglﬁﬂ n-4-yicarbonyl,
ar pipsrabinnyyisarbomyl, 6 eralRyl |pi€tEbiDﬂ'|1/-lywaﬂbt§hyl I arylamino-
Cerari s beb i rrgfobeaitind. dnEC- °

Ry LR ReRoan e a@ghgmghg A0 L alkytamino, di-

CB(G1 yﬁﬂ(@d)&ﬂdﬂk&W@hﬁph‘&W Ipyrrol:dln—z -on- 1-yl piperidin-1-yl, piperidin-
20 S SRRy P isuholin-Zopr4 . pipgrgzin-1-yl, 4<Crs-
ar wlisghbparapih-1 w a:l. %il@&t@ﬁhfénylaﬁ\ﬁhﬂ Qﬂﬂdérﬁéhﬂaﬁm{é

het eroaryl sul phi nyl, heteroaryl sul ano or
n| heteroaryBafpenydaming, Sbawayc MlcaWe@swcwm keatpxy, aryloxy,

or ut ed by
hgﬁ“ﬁ%@' %}p?l‘ krﬁs(?‘"ﬂﬂﬁﬂt Eé“z?ﬂg'\gé}@ﬁﬂﬁ rofidd al kynyl
andydbkikylshlp@anylp$3Hche|HY¢§Mphlwl C§£lcsi¢leallk9kutplhbﬁsil Cs.7-
Identical or different groups
ab6!0@0%'\‘5%@)"%'#1'8!33@){1cp@aFWPaBﬁByiéyl@hw' qulcpﬁjbenylsulphonyl
| NdRAGSISAHY! YarfsuiMnyl, arylsulphonyl, heteroarylsulphanyl,

heteroarylsulphinyl, heteroarylsuiphonyl, cyano or nitro,

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, and

the above-mentioned cycloalkyl and cycloalkenylrings independently of one
another may be mono- or disubstituted by substituents selected from fluorine
and Cqs-alkyl, and
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y be nono- or disubstituted by sub
- WO RRERR6T? @gﬁéﬁ%ésloozms

RN

L1

sel e romfluorine and Cl.3-al kyl, and

2005/ 092877 PCT/ EP2005/ 002618 5 in the

above-nenti oned cycl oal kyl and cycl oal kenyl rings one
or two nethyl ene groups may be repl aced i ndependently
of one another by 0, S, CO SO SO or NRN, 5 B
denotes tri-(Cl4-al kyl)silyl-C _6-al kyl,

C2. fripklapdva- ﬁénttcﬁ%d@z@idﬁ’&yl 'anM'oyc@@]k’éﬁy! tings one or two

C1_3-al kyl am no, 13- al’kyl ) am no, pyrrolidin-| g
pyr methyigne grovgs gy | be rgp!pged mdenenyientiy of one another by O, S,

ror g RO SPERE AR "Dl Dorazin Lyl

4- (G _3-al kyl) pi perazi n-1-yl, aryl car bonyl am no, 10
het er oaryl car bonyl anj no, nitr - cycl oal kyl oxy

G %ﬁ%%ﬂbé@kﬂeﬁ vlasagyl Ces: alkyiocwelkaaﬂkyh Gobiany1-vl, amino,
?Lébkglyag'ﬁbé’ly i )}]3 %Lam:gﬁ S -98) KYrrEHaR A 1 -y,
C5 mﬁendno#‘eyll bmey:kjsuiz-mm-h-}yl m@hﬁ)m-ay)dj malptetint3-on-4-yl,

e GRS B PIE SP Eh oy,
h I
st I Al Syt Rl

t haoaiyolwelhymnhawﬂ (éingzloaﬂqytslﬂnhmylst g;mwﬂmallnﬂgulbbonyi Cs.

nono 2 ted iffere

or oy SRR Soor el ESRsUAB Sy ClelReny-
Cy%m&'ﬁjﬂ)drylétl?ﬁénwﬁﬁnb@lﬁﬁi gl— heferdaisesisHdriyt 6€

i ndependent | one anot her by substltuents sel ect ed
frd?ﬁtelfqa@dwiﬁbmahd Cl.3-alkyl, and 25 in the

above- nenti oned cycl oal kyl and cycl oal kenyl rings one
or two nethylene groups nay be repl aced i ndependently
of vehile theciboee-mgnfionddl alk@ayl aBad, ali&emy grouds'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 cycloalkeny! rings may be mono-
or disubstituted independently of one another by substituents selected from
fluorine and Cq3-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 NR",

denotes H, Cy.s-alkyl, Cq14-alkylcarbonyl or C44-alkylsuiphonyl,
independently of one another are selected from among hydroxy, cyano, nitro,

Ca.7-cycloalkyl, aryl, heteroaryl, Cs4-alkylcarbonyl, arylcarbonyl,

heteroaryicarbonyl, aminocarbonyl, Cys-alkylaminocarbonyl, di-(C4.s-alkyl)-
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tes H Cl. 4-al kyl, Cl4-al kyl carbon
WO%QO‘J%O{?%%??SUI phonyl, L1 |nde endently of oneﬁgno 05/002618

are selected fromanong hydrexy, cyano, nitro,
C3_7-cycl oal kyl, aryl, heteroaryl, Cl.4-alkyl carbonyl,
aryl carbonyl, heteroaryl carbonyl, am nocarbonyl,

Cl. 4- al k I am car

L i i R e }é"%‘?ﬁ‘ﬁ%éa)f'ﬁ%m;‘?f’y' morpholin-4-
pyr)ﬂé’éﬂb@hﬂ énﬂérﬁﬁfo@ﬁfbﬂnyl Met&rokFamiothARIL Y -alkoxycarbonyl,
mor'phol i n=4- ‘yl carbonyl , "aryl am'nocar bonyl ,
het@yben-yliexoarhobwin etero}awl-&m@klmﬁwmyl Cis-alkyloxy,

P o arvigky SheehSaYiERy. L O¥aIuisyAhany Arvisyiphany.

ar maéwarﬂeﬁlﬁhaﬁyiwa-salkyﬁupmhiﬂy!aﬁ/wmﬂﬁMI heteroarylsulphinyl, C;.

arylsulphan heteroarylsulphan

C1.#alky! ﬁylpggnwhaw%ulpmw @t:rgﬂnqtef?arylsulphonyl and
het er oaryl sul phinyl, Cl_ 4-al kyl sul phonyl ,
aryl sul phonyl and heteroarylsulphonyl; and L2

L2 i ndagepetetently of bnermmotivartare selected Fbecamang flaorinesiorine,

flyorine, .chlor
di { reswa%@w? Err et iiatonst cforgiialhg, Sloakoxy,
di TotRsBARARARYY trirforifto 8ngnhgyano; and R6
R7a !R7 derbenglent 'y of on gnotrﬁer have a
neani ng seI ected fromanong hydrogen,

¢l. 18- al kyl ) car bonyl, (C1.18-al kyl)oxycarbonyl,

ryl carbonyl and 15 aryl-(Cl.3-al kyl)-carbonyl, while

R™, RJ® trldlepahdéntly sluife mhépnwb 'arﬁnéenﬁngi SéleBidd POMAMENS
above groups are nmeant phenyl pht hyl groups

whifyeregsn, e rmaﬂsyl)@qunﬁu&mmak&@@wibpewdawdwb@myl and
| di ff t L2; and
20 Ay A BVl (75 0e” vent i oned 6 ches o o

defl nition of the above groups are meant a pyrrol yl,
furanyl, thienyl nzofuran

while,ly, thst qa,rybgmmer&ﬁ{rwg |F: ,{9@ de}j n@%ra Gf bye g,r,o{lps are meant

phenﬁ/ﬁéf ﬁéﬂtﬁ#l %59 dy gr@ég'b% v&ﬂgﬁ‘g{ %P%E%E%Fr?ut)éﬁ mélét!iﬂ{&#gtly of one

anotherdupidentieal rog giffereat grpups L2pged at onms, or is nmeant an
i ndol yl, benzof uranyl, benzothiophenyl, qui nol i nyl or
i soqui nol i nyl
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 tetrazolyl group,

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

groups are replaced by nitrogen atoms,

"+ oris meant an indolyl, benzofuranyl, benzothiophenyl, quinclinyl or isoquinolinyl

30

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 L2;




10

15

20

25

30

. rein one to three nethyne groups a
WO%@@#@) P& T/EP2005/002618

y nitrogen atons, 30 while the
above- nmenti oned heteroaryl gfoups independently of one
anot her may be nono- or disubstituted by identical or
di fferent groups L2; WD 2005/092877 PCT/ EP2005/ 002618

7 ile, unl ess othe state t he, above- nenti oned .
whildy wiles iR RRAtea: B Shoyir meationdsl SHTLIGHERBIAY bhstaight-
chah @t HPaRdRed t he stereoi soners thereof, the m xtures

t her eof and the salts thereof. 5 The conpounds of
general formula | according to the invention and t he

the %H%@oﬁ'@cﬁg o;%&rﬁ%&rtﬁbl % f, tﬂsa{pgwgé g’ﬁr?o e saelg'. thereof.

inhibitory effect on the sodi um dependent gl ucose
cotransporter SGET, particularly SAT2. Mboreover
The compounds ohgened fnjntttba { pecqrdingrpitae inveptiod angvtBean

o3RI AL BRI BGAS e,

particofarlyianoinkiibitb feeffestion3Iak Bbdiume-depepdentdgucsseccatrang pbrier
i nhi bit SG.T2 sel ectivel

SGLnpaniu SOh T2 HbkspveY soMmporas Sopdinecto the inverlion may
v HABRS SHHoR BB Al SR bR CBaRGIRITISLT1

according’to t rgani ¢ or
Con‘qoalreﬂ; withite possibEninhibitory eifectalneab &k T1 dhe bampacads acedrding to

t { d
the (§GEIR Rrg b BN R SRtk P2 RGP f & by ot of g bal Iy
accept able salt according to the invention,

optionally together with one or nore inert carriers
The arrffest inentienaiso relatenie thephysiplogically eceeptablessalts afibe

combfdh s &eraPEIR RS ERIB DL ASRERE R banE H s

salts thereof for preparing a pharmaceuti cal
conmposition which is suitable for the treatnent or
This invaptipnialse ilateqita pR3EGacRULcEheRPPeEcRhicORtaiBing s least one

|
compiind B g S TS o ST AR e Salt agcording to
the mvanim optiahally togetheewith@nehar mere inertaartierasanddoradiluents.
conpound according to the

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 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 physiologically 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 least one compound according to the

invention or one of the physiologically acceptable salts thereof for preparing a
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) Wolggﬁs@b?ﬁz?ggf one of the phyS| ol ogical ly acceﬁ&"i‘%ﬁzoosmozma

for preparing a pharnmaceuti cal
conposition which is suitabl® for the treatnent of
nmet abolic 30 disorders. This invention also relates to
the use of at |east one conpound according to t he

S LR E O
cotrfﬁ@ﬁggg@@&o%gﬁ;& ,ﬁ,@@ﬁq-gaceutl cal composition for

iting the so m dependent gl ucose cotransporter
SG.T, particularly SAT2. The invention further

The ﬁ#ﬁh ﬁrﬁ'}gar rglagecsc f%lfp%;egg ?$ ?Fgegﬁ(j@%?ah ?r%%%&uc%‘? composition
acc&dﬁﬂb%iﬁé in9BAtidM di%cténgélﬁﬁﬁhﬁﬂa %ﬁ%@lhﬂ%c&@rdl to the
i nvention or one of the physiologically acceptable

investinn er enetlbe nwsmmwwr@m@@tame salts thereofds éngomperated in one

or mEfL S P BRIy Ao BB T 0 T

preparing the conpounds of 1o general forrrul a I
according to the invention, characterised in that a)

The presgptEwventippalspdelatedifhd @R@S@#O@@rﬁ@aang thg ﬁﬂ‘F’QOP"dS of
ft
genchfli Bfindfad AEPHITG 5 The PEERIME ShARRIARER R " 1o

RdJJO R R8a0 OR 8C OR8b wherein 20 R denotes H,
Cl4- al Cl-18-al kyl ) carbon
8) (& O PIPRIRCHTRS O S8R ol whih are defined as
;“Hembghﬂégﬁﬂqﬁgémghércarbonyl wherein the al kyl or aryl
groups my be nono- or polysubstltuted by hal ogen;
R8a R8b

a compound of general formula Il

R! R2 R4

wherein

R' denotes H, Ci4-alkyl, (Ci-1s-alkyl)carbonyi, (C1.1s-alkyl)oxycarbonyl,
arylcarbonyl and aryl-(Css-alkyl)-carbonyl, wherein the alkyl or aryl groups
may be mono- or polysubstituted by halogen;

RSa Rab

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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gs given hereinbefore and hereinafter f
the groups R 6, R7a, R7b, R/, denote a benzyl group
or a RBRoRSi group or a ketal or acetal group,
particularly an al kyl i dene or aryl al kyl i dene ketal or

t whi | 005/ 092
b R it Blavra R, 58 RERE may forpra gl Ketglor acetal
R8C dg?gge BRY 1 ordi Céizk‘% ékgum Era@ﬂeétﬁytenarmmgeowme the

3- alkoxy -ethyl ene bri dge,
vm| | eatldve -maity vie@ﬁdmd@erfyrreméogeﬁhegwnthdwns)xygen atoms

t the th .t t

car bEE 0 A-4Br B PR A inad? the BljbPPe HpRG sbSHtuted

di oxafiexdrigihg ﬁﬁrﬁttmaﬂlyaé l2y3-dimethyi-2 3-d1(C1 3-alkoxy) -1,4-dioxane

2,3-dinethyl-2,3-di( 3-al koxy) - 1, 4- di oxane gi

and aﬂﬂ@ylandzﬂ"wl wmqﬁmb%rgw OEURST9aYRe I'B@anQf(pO ysubstituted
I I

g?oﬁp ?’é%ﬂ §g06 -‘éllfbgé(o‘ﬂ}%é?{gyfgfe%pg K Y1sBUL SN ted by a

di - ( di{Gr.ahlkyl)pmincgraypoapd and 1o Ra, Rb, R

i ndependently of one another denote Cl_4-al kyl, aryl

or aryl-d _3-alkyl, wherein the aryl or alkyl groups

R?, FRRehd 8 oPBhy SHBRHdr terldéhBib By, alkl, OfigNor AR 5k,

the ary groupg mantlone int e of "th
abovavhpreingheand oredkyl grdipsimay e monﬂﬂtpimwiydsul:gatiwpé by
pr ef ﬁ‘@?c%g“ phenyl groups; and wherein the groups Rl to
R5 a R7a, R7b, R7c are defined as hereinbefore
and hereinafter; 20 is reacted with a reduci ng agent
in the presence of a Lewis or Bronsted acid, while

while b thengrybgroues mertiofesipshe detivitien af thecakangegroups are meant

pher& g%éé@“@@ﬁéﬁ%%& rgté?ge r aF-'W%rPr%?’ab? i/\,iqe?reidﬁr RESO

R7a, R7b and R7c denote hydrogen, 25 a conpound of
' eneral formul a1l R |
and wherein the groups R0 RsRéLndR%{G, I%""I,Q%?d, R are defined as hereinbefore

and hereinafter;

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

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

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

R denote hydrogen,

a compound of general formula [}l

R1 R2 R#
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RL to R5 are defined as heréithbefore and her ei nafter,

but at | east one of the groups R8a, RBb, R8B, R8d does
not denote hydrogen, is hydrolysed, and 5 if desired
a conpound of general fornula | thus obtained wherein
R6 denotes a hydrogen atom is converted by acyl ation

wherblht R2a R8O IR SRR ﬁPRF’ a?@ﬂ@ﬂh’étﬂa@ﬁeregn%@‘bﬁi ahd®hekdiafter,
and/or 1o if nec s rotectlve group used in

but at ieast one of thesgwepsR Bed Hgoes sat/denotadydegart, is

a compound of general forrrul a | thus obtained
hydrﬁggé({é%g\dved intoits stereoisoners and/or 15 if

desired a conpound of general formula I thus obt ai ned
i.s converted into the salts thereof, particularly for

if degires raempeyed f ggeiahfsmui | s abtaipgd aﬂenqr?mal% c@?mm 8
hydrod&r Ston, h!:.eE:Sﬁ\/ertegpb% yzlaflcm’ s é%g{?elégﬁﬁg‘lgp a%&or gl G’k?cf‘of

ocesa for prepari onmpound
geneRil f6iniRg |, &d/or O R3 | I ORe' O

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 pharmaceutical use into the physiologically acceptable salts

thereof.

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

formula ll

Rt R2 R4

wherein
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' ramryORBC ORBb 25 wherein V\D2005/092
. WO 28%@33853 B 1 lgﬁ'lEPZOOSIOMM 8

8 11 R denotes H, Cl-4-
(CL. 18- al kyl ) carbonyl, (C1. 181 3 kyl )oxycar bonyl
aryl carbonyl and aryl - (Cl. 3-al kyl ) -car bonyl, vvherei n
the al kyl or aryl groups nay be nono- or

R Pgld)ép et 1 B lind (hdemisy DrabinnC Gy alkvieyRprmpa
gi veraryRartdiyl agd OaMyE RE) &Bs-alkif)@arddiyl, ikdreirdpaailiey] ar aryl groups

benzyl "group or a %rou or ‘a ketal or acetal
grouﬁnaWbﬁlféoﬂ%@'alQiymﬂt%ba aaei gr oups R8a,
Rab, R8, R8d may forma cyclic ketal or acetai group
or my form with two oxygen 10 atons of the pyranose

R Ra'hg, a substituted 2, 3-oxydi oxane ring, particularly

e B A sl A R e
pol ygggegrg & ROt gt bR?bhg('g it poi%,r a Généylﬁr&?ﬁ(l’)r aFRReSZYbup or a

- grou y al'so be & uted by
di - ( Geta-aridogtsl gmoum wrgmumacaruasemuaaadjmnt@roups R%® R% RE

oyt R Ay e oYElR R alAestal oo SEAY b pEh g Shvgen
be MAEMsT the byﬂ%&b'rﬁ@t g GubXtiltfd Y Boxydivitdre rhig pafticularly

aryl groups nenfioned in the definition of t he above

gr oups2 Srdmathyit2,2gli{Eheralkoxy)-Tidgit@ne rifgeo wans alky! aryl and/or

7o, 2ol BER Hha g Hiias B DolFoubiiie b naBfn oF Clivalkoxy

wher eiridi lsenzgt groupsBhay biso tosissiingted By avli-¢04_gratkylamino
obt ai ned by hal ogen-netal 25 exchange or by inserting

a metdPUPAAthe car bon- hal ogen bond of a hal ogen
benzyl benzene conpound of general formula IV Rl R2 R4

R?, R®, R¢ independently of one another denote Cy4-alkyl, aryl or aryl-Cys-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

Rt R? R4
RS WY
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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re defined as herei nbefore and herel naf

and optionally subsequent tr3Asnetallation, is added
to a gl uconol act one WO 2005/ 092877 PCT/ EP2005/ 002618
12 of general formula VI OR8d OO VI RBaO '.OR8c

i ORB". .5 \M!}}egiai n R8a, R8b, R8o, R8d are defined as

of gehgral faney and hereinafter, and then the resulting
adduct is reacted, preferably in situ, with water or
an alcohol R- OH while R denotes optionally
stituted G ..4-alkyl, in the presence of an acid,

1o such as for exanpl e nethanesul phonic acid,

ri© acid, hydrochloric acid, acetic acid or

i m chl ori de, ¥ihd optionally the product obtained

sa N Ne i eagtion with water wherein R denotes His

R™QonvErt e in a subsequent reaction, with an acylating
agermRabsuch as for exanple the corresponding acid
chloride or anhydride, into the product of formula Il
wherein R denotes (C _i8-al kyl)carbonyl, (Cl1 18 15

whege%ﬁs%,%%cﬁwﬁw re géfme %Q R&%&mtﬁéfore arl‘adehgﬁ i%qﬁetr,ut ed

3-al'k carbon
andas specified. The |nterned|ate products i sted,
particularly those of formula IV, fornmula Il and
formula Ill1, are also a subject of this invention. 20

then\lf@egggtﬁﬁlq& %ﬁ&&ct?ﬁé&?@@%ﬁ&?gé&% sﬂtg, with water or an alcohol R'-
OH, while R' denotes optionally substituted C44-alkyl, in the presence of an acid,
such as for example methanesulphonic acid, sulphuric acid, hydrochloric acid, acetic
acid or ammonium chloride, and optionally the product obtained in the reaction with
water wherein R' denotes H is converted, in a subsequent reaction, with an acylating
agent, such as for example the corresponding acid chloride or anhydride, into the
product of formulia Il wherein R' denotes (Cq.1g-alkyl)carbonyl, (C4.1s-
alkyl)oxycarbonyl, arylcarbonyl or aryl-(C1.3-alkyl)-carbonyl, which may be substituted

as specified.

The intermediate products listed, particularly those of formula IV, formula 1l and

formula lll, are also a subject of this invention.
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, e

groups, residues and substituents,
particularly R to R5, A BI3L1, L2, RN, R6 , R7a,
R7b, R7C, R8a, R8b, RSO RSd, are defined as above and
hereinafter. 5 If residues, substituents or groups
QCC seyeral tines in_a conpound, they may have the
Detaé'&#?ﬁcréﬁtf‘?%f’ the fpveity . According to the invention
UnleBS BiHIrVRS SthiecOMd greps! resithids dnd gﬁoslmnaﬁﬁ@,qoamcuia% R'to RS,
derlvatlve% %o are ho%gd%% %Spe%gl formula | Rl
A, BR1, 2, REBRR'RREG, B R™ dRPOR™ WiRY care defingd asabove and
h selected fromthe definitions of the group A and if R3
erefN@f€L| octed fromthe. definitions of the group B, Rl
may additionally also be selected fromthe neani ngs
hydrogen, fluorine, chlorine, brom ne, iodine,
If resfriuag, sukslituenis or. grpupsmoecursexea! kigies in a compound, they may

4 . - C3. 7-cycl oal kyl - Cl _4 20 al kyl,
have%9%_3%%%%4@%@%&9%l kyl, a nmethyl group

substituted by 1 to 3 fluorine atons, an ethyl group
sybstituted by 1 taoa 5 fluori ne at oyrs, - .al kox a. ..
Acoorinads Jheruaplian piteRes silaspyRrasy RS siiitp Deazens deryatives
Upstituted by 1 to 5 fluorine atons, a
are t@%‘%)lég??(%@g@gﬁp substituted by a hydroxy or
Cl_3-al koxy group, a C2.4-al koxy group substituted by

a hydroxy or 25 G _3-al koxy grouyp,
C3. 6- cycl oal kyl - C1_3- zﬂ1ko>f¥f or n:&droxy, while in the

above-nentioned cycl oahkyl and cysloal kenyl rings one
or two nethyl ene grofjps T ﬂgl i ndepenglent | y
of one anot L WO

PCT/ EP26&8

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 aiso
be selected from the meanings hydrogen, fluorine, chlorine, bromine, iodine,
C4-alkyl, Cog-atkenyl-Cq.s-alkyl, Co4-alkynyl-C14-alkyl, Cs.7-cycloalkyl-Cs.4-
alkyl, Cs7-cycloalkenyl-C14-alkyl, a methyl group substituted by 1 to 3
fluorine atoms, an ethyl group substituted by 1 to 5 fluorine atoms, C14-
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 C4.s-alkoxy group, a Cz4-alkoxy group substituted by a hydroxy or
C,s-alkoxy group, Cs¢-cycloalkyl-C4.z-alkoxy or hydroxy,

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

methylene groups may be replaced independently of one ancther by O or
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denot es hydrogen, fluorine, chlorg
. WO gfﬁgg@@ga?ﬁ bER/ER2005/002618

R2

ydroxy, C, 4-al kyl, Cl-4- al koxy, cyano
nitro, while the al kyl or alkﬁxy group may be nnno- or
5 polysubstituted by fluorine, and R3 is selected from
the definitions of the group B and if Rl is sel ected
fro the definitions of the group A, R3 nmay

8R4I 1y also 10 be sel ected fromthe neanings

hydrogen fluorine, chlorine, bromne, iodine,
Cl - 6-al kyl, C2-4-a|kenyI-CI-4-aIkyI,
cz dlermteg/hydrogemﬂtwrm chioging, byarmiogl kydroxycioiz-alkyl, Cq4-

L SRBE Edhe el Firecire 3 i1 faod) ¥up may be mono- or

CY%&%dﬁéﬂttﬂé@@WﬁJthe adlr oxy, Ci _6-al koxy,
C3-6-cycl oal kyl - 3-al koxy, aryl, aryl-G -3-alkyl,

het er oaryl , heteroaryl Cl- 3-al kyl, aryl oxy,

2L)é§t Hec?ecﬁré?ﬂ t]fgiaoéﬁgﬁi]pfug o‘ﬁ“@{.ﬂo B%Hhoxy group

uted uor i ne“at C2. 4-al kyl or
CZ4 al koxy group substituted by 1 to 5 fluorlne at ons,

c1d B|4lk§1|3éé9*68&9<§8m%5?ﬁ? lior's,of theiarae & Ko iy Sbitonally also
8 t:z;ia g%lgbfﬂe@ﬂ‘yo HRS theahfiiyon ngﬁmborme chlorine, bromine, iodine,

koxycar bony am nocarb
3- o ke bk, rG)-ealkboylyC14-alikyl 024aaiwmm1 aralkybc@s-poysibatkyl, Cs.-

R R e AR
4 ( toa’nmaauérhemwefyamy t}%tgmapmgls,cycmalkyi-a _s-alkoxy, aryl,
car ony am no, -4-a - sul onyI am no,

al ky
Cl AHFMI-ka-Q?hyb Retsroanyt] hetergqawlr@m—gi\ﬁyh 9ryloxy, aryl-C,s-alkyl-oxy, a

o yTely 4 RIS Hrbup sbLHBIECPIP T SRudfin atoms, 3 Cogalyl or
RS Cogalkony gr‘ddg/sutfstitu‘led dyot toeh ﬂde:mm atoh)s;l H@ﬁi’ralkyl group
fI uori ne, hI orine, brom l?ygl ne

G “Sbshied e aBabEagp. #bnARGTIHA TR CER b bydrgxy or

0 G ot Sy Gt i,
ﬁgtaga:!gjganﬁm)eadmnyl, di-(Tr. ﬁﬁ%&?ghﬂ)’mﬂaﬂb@nyj mrmhdmrbwloﬂrbonyl
1P SRR b By PROGT A R0 BPF R TsS BV 4Cr

pyr, Lélk*l?iﬁrhérazihﬁl %lb@ﬂbbhyi pcpﬁhu@l)aaﬂbon}/mm@rm _s-alkyl-

nDrp o | car ony ) erazin-| -

4- (Tiphatleyip gu-aﬂqwsujpmrwar@m@nkylsuiphmyl 0 CY-alkyisulphony,

TR AR ArYEE TS PR BRI EARE B aryisuiphonyl,

R* R® independently of one another denote hydrogen, fluorine, chlorine, bromine,

iodine, cyano, nitro, Cy.3-alkyl, Ci3-alkoxy, methyl or methoxy substituted by

1 o 3 fluorine atoms,

denotes Cag-alkyn-1-yt, Cog-atken-1-yl, Ca7-cycloalkyl, Cs.7-cycloalkenyl,
aryl, heteroaryl, C44-alkylcarbonyl, arylcarbonyl, heteroarylcarbonyi,
aminocarbonyl, Cy.s-alkylaminocarbonyl, di-(C4.s-alkyl)aminocarbonyl,
pyrrolidin-1-ylcarbonyl, piperidin-1-ylcarbonyl, morpholin-4-ylcarbonyl,
piperazin-1-ylcarbonyl, 4-(C14-alkyl)piperazin-1-ylcarbonyl,

arylaminocarbonyl, heteroarylaminocarbonyl, Cy.s-alkoxycarbonyl, aryl-C.a-
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di - (Cl1_3-al kyl)am no, pyrrolddin-I-yl,
pyrrolidin-2-on-1-yl, piperidin-Il-yl, piperidin-
2-on-1-yl, norpholin-4-yl, nDrphoIin 3-on-4- yI

|pera2|nl yl, 4- ClSaIk pi perazi n-1 -
Cl aik@(y@rtmwbmraﬁm& 3aﬁ'§®6’§ﬁw MRS, Cw-alkylammo di-

het(g:r Wc)%m Jr?df‘dﬂP*l Mﬁiﬂm‘ﬁﬁﬁx gb%w)f%)endm -1-yl, piperidin-
G 2liea1|f1|;yl} mdirmmimycl-yl @i@i‘p&blﬂ)‘FSM‘: ﬂmrmll)era@_‘ll’-yl 4-(C.3-alkyl)-
%ng%afﬁé%oﬁ ;d] b ‘{M%@f ‘ivga%y%péofer&%%gm phany! ,
C54r|;a‘t§|56%}'ﬁg+t§e ni/ﬂ%ﬁ'hillcp t'('}3'17\({:ycloalkg/?xy, |%5h7écr:¥ﬁloalkenyloxy, aryloxy,

cyc honhy
ar WHeterlophylowy, ,C1anlk)€|8ﬂl|pthIC1-4I=fdk3€lSlaiah9m¥§uCphanyl 10

e B B SRR AHE Bt B Bt oo

gr %@amy&@tﬂmmr cg -cyeRi NG MRl BHIRRACHY- cfrdzléﬁﬂ(bﬁﬂsglbhonyl

chl ori ne, I'e the above-nentioned al kynyl and

al mﬂyulp@aoyﬂpgmlmypmeylnﬁwulmony&ul@!wmlawlehaw

ab?\?&@%ﬁi‘%ﬁ@hg 5%&%?&@ %'(% g?@%l &engﬂ rings may

be nono- or disubstituted |ndependently of one
anot her by substituents selected from 20 fluorine and

o ‘whilgy tia9|aboaﬁdn¢m¢fqne9 alkyid- anchalkeRd greyes Bravike meRg- o

hyl ene groups may be
‘H@%g@ epe ?h%ﬁ@eaﬁ her by 0, S, CO

SO SO2 or NRN, 25 B denot es

”I gtké@ kéTl Sa C]Ik@y? é@%ﬂnghg@gb%%ﬂay b¥ mono- or

dl &Mt@é&bw@ntﬁal oﬂoauﬁéféntgmudsm .and
pyrrolidin-2-0n- -y pi peridin-1-yl,

plperldln 2-on-1-yi, norpholin-4-yl,

o 3- [

%@ ngﬁ%ﬁ% Qayzc!cﬁélgﬁ ﬁ%ﬁ (’S’P!ﬂa?:ﬂaer | nr)a/gl;samap{ be mgno- or
hetd%mmwté@trmmha@mﬂwof ohé arotheBby say@titoahﬂsydelnqted from
C5_T7cycl oal kenyl oxy, 7- cycl oal kyl sul phanyl,
C3WOH9§I365IQW%IEY|pﬂF%yI C3. 7-cycl oal kyl sul phonyl ,

C5. 7- :
in the above-mentioned cycloalkyl and cycloalkenyl rings one or two
methylene groups may be replaced independently of one another by O, S,

CO, SO, SO, or NRN,

denotes tri-(Cq4-alkyl)silyl-C4_s-alkyl, Cpg-alkyn-1-yl, C2¢-alken-1-yl, amino,
C1.3-alkylamino, di-(C4.3-alkyl)amino, pyrrolidin-1-yl, pyrrolidin-2-on-1-yi,
piperidin-1-yl, piperidin-2-on-1-yl, morpholin-4-yl, morpholin-3-on-4-yl,
piperazin-1-yl, 4-(C¢.s-alkyl)piperazin-1-yl, arylcarbonylamino,
heteroarylcarbonylamino, nitro, Cs.7-cycloalkyloxy, Cs.zcycloalkenyloxy, Cz-
cycloalkylsulphanyl, Cs7-cycloalkylsulphinyl, Cs 7-cycloalkylsulphonyl, Cs.7-
cycloalkenylsulphanyl, Cs.7-cycloalkenylsuiphinyl, Cs7-cycloalkenylsulphonyl,
arylsulphanyl, arylsulphinyl, heteroarylsulphanyl or heteroarylsulphinyl,
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L1

L2

WO éé&%@?g?gyl sul phanyl , C5.7-cycl oal kenyl sul %WQPZOOSIOOZMB

b alkenylsulphonyl aryl sul phanyl ,
aryl sul phi nyl , heteroarylsulﬁhanyl or
heteroarylsulphinyl, WD 2005/ 092877 PCT/ EP2005/ 002618
16 mhile t he above- nenti oned alkynyl and al kenyl

-chI ferfBE aprermEn iairska e ARGtk GrRHPeRaY BBy o

b tuted by identical
4 %dg%gtrﬁ?@% BP‘HanHé or ehidhiRELSAd

roups L1; the above- ment i oned cycl oal kyl

and - cycloalkenyl rings nay be nono- or disubstituted

n endent | n ubstltuen s sel ect ed

t 1 JFP SBog el KT BRIy P BS T hE ioner
ab%«@ab’&.tuteawdd@mrda@af bﬂer&ﬁ%r@ﬂﬁé pgl kenyl rings one
or two nethylene groups nay be replaced i ndependent |y
of one anot her by 0, S, CO SO S or NR', 15 R

¢ )
S8k Pl ety Mo And BBRAEN ka9 B pono- o
hetdisuisstisibted ‘i?ide‘be@kibyiﬂyé af boaghother bl cabblitoghts selected from
het er oar yl car bon am nocar bonyl ,

Clﬂ”&ﬂﬁ?l%@\btﬁ%b'@ﬁ‘? -(G _3- al kyl ) am nocar bonyl ,
20 pyrrolidin- I-ylcarbonyl pi peridin-1-yl carbonyl,
nor phol i n-4-yl car bonyl , aryI am nocar bonyl ,

- hetimthmabd:mhmﬂ:ianbdnytlpatkyhamd kyolyatkemd miplys one or two

aryl -Ci  3- al koxycar,bon

neirerGalepe- LS Hieoas Bhless indepgndentl gf o another by O, S
ar Yb@Xxgo0, S@t@rmﬂyl oxy, G -4-alkyl sul phanyl ,

aryl sul phanyl, heteroaryl sul phanyl, Cl4-

alkylsulphlnyl aryl sul phi nyl, heteroarylsulphinyl,

I J 25 arylsulphonyl and
hetéﬁ@g%yﬁghﬁg ‘EW: and L2 independently of one

anot her are sel ect ed from anong fluorine, chlorine,

brom ne, jodine, al kyl, difl uoromet hyl
t r imgeRensieBtiv of oneangtf@r@éwelectﬁc'rfr%r%ﬂ%@m6)@“0 nitro, aryl,

U io 4BLRITEE NRX Ky RAM IR Wyicabn3P heteroarylcarbonyl,
aminocarbonyl, Cy4-alkylaminocarbonyl, di-(C.3-alkyl)aminocarbonyl,
pyrrolidin-1-yicarbonyl, piperidin-1-ylcarbonyl, morpholin-4-ylcarbonyl,
arylaminocarbonyl, heteroarylaminocarbonyl, Cq4-alkoxycarbonyl, aryl-C_3-
alkoxycarbonyl, heteroaryl-C,.5-alkoxycarbonyl, Cy.4-alkyloxy, aryloxy,
heteroaryloxy, Ci.4-alkylsulphanyl, arylsulphanyl, heteroarylsulphanyl, Cq.4-
alkylsuiphinyl, arylsulphinyl, heteroarylsulphinyl, C44-alkylsulphonyl,
arylsulphonyl and heteroarylsuiphonyl; and

independently of one another are selected from among fluorine, chlorine,
bromine, iodine, Cy.3-alkyl, difluoromethyl, trifluoromethyl, C1.s-alkoxy,

difluoromethoxy, trifluoromethoxy and cyano; and

RG RTa
R, R independently of one another have a meaning selected from among

hydrogen, (C1-1g-alkyl)carbonyl, (C+.1e-alkyl)oxycarbonyl, arylcarbonyl and
aryl-(C4.s-alkyl)-carbonyl,
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cted fromanong hydrogen,

(A _18-al kyl)carbonyl, (C _i% al kyl)oxycarbonyl,

aryl carbonyl and aryl-(C _3-al kyl)-carbonyl, WO

2005/ 092877 PCT/ EP2005/ 002618 17 while by the aryl

groups nentioned in the definition of the above groups

are meant phenyl or naphthyl groups, which nay be
WhigBY i, 20 Gl G R I AE RETEOh oY U P ERE GRS aRE meant
pheriyboenaphthyl grooppswhishtrhay be nona-tos distbistiiutéd mdepengdently of

above groups. are ant .a .pyrrpolyl, furanyl, thienyl,

one Jothag By WdnfisAl e dHietens BrRUBRAZ @8h- ot hi opheny!
qui nolinyl or isoquinolinyl group, 10 or is neant a
pyrrolyl, furanyl, thienyl or pyridyl group, wherein

by therhetescaryl@raves neatioged irpthegdefinition efdba abpvaigreenrfeare meant a

o RPN R Aob 4o TEREE B pnegy ot o

isoquihelirgil groups to three nethyne groups are replaced by
nitrogen atonms, 15 while the above-nentioned

heteroaryl groups may be nono- or disubstituted
I ndependent|y of one another by identical or different

or is greanha pyrrolylhfuranyluthienyd oppyridyhioseus vdiasain qnecor two methyne

grougggl\gereg #eéé]’ogfﬂ@%llgﬁwat%gups may be straight- 20 chain

autoners, the stereoi soners thereof,
the m xtures thereof and the salts thereof. Sone

. preferred neani ngs, of individual, groups and ) L
or is Masst apjadRly. ben ?fyrwﬂrﬁzﬁm ophehyy 'aﬁ}wg' poispfwinolinyl
oroup[WFBLPrs b Ak bR pncliey S e

bri dge, so that conpounds according to the follow ng
ae 1.1 .and

i RS B e A B L By s

‘independently of one another by identical or different groups L2;

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

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 to the -CH, bridge, so that

~ compounds according to the following formulae 1.1 and 1.2, particularly formula 1.2,

are preferred;
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5 The termaryl appearing ini8he groups L1, Rl, R3, A

and B preferably denotes phenyl. The term heteroaryl

occurring in the groups L1, Rl, R3, A and B preferably

denotes pyridinyl, pyrimdinyl, pyridazinyl,

pyrazinyl, triazinyl, imdazolyl, pyrazolyl,

triazolyl, tetrazolyl,_oxazolyl, oxadiazolyl,

t hi azol yl oﬁ?thﬁéﬁiaz@l#l 10 The group A preferably
denotes C2. 6 al kyn-1 - C2- 6-al ken-1 -yl

. Ioalkenyl, ’
3 -arbonyl, 11
gear bory -(Gi _3- al kyl )am nocar bonyl

-1- ylcarbonyl pigeri di n-1 -yl carbonyl
A ¢ car bonyl, piperazin | -yl carbonyl

Rﬁ?ic14 alky i perazi n- I-ylcarbonyl Cl.4 15
aIkoxyg&(Bonyl am no, Cl -alkylan1no,

-(G _3- aIkyI)anino pyrrolidin-1-yl, pyrrolidin-
2 on-1-yl, mwipeRadi n- Ryl , piperidin-2-on-1-yl,
nmor phol i n- 4-yl n-3¢¥n-4-yl, piperazin-1-yl,
4- (Cl 3- al ky y Cl_4- alk Icarbonylan1no

5 cycloalkenyl 2y,

RéoY * gl kyl sul phonyl, C3_7-

cycl-alkylsulphanyl CB-?-G@cIoaIkyIsquhlnyl,
Q%TZ yC Qﬁggygsulphonyl, C5_7-cyclo

R

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

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

tetrazolyl, oxazolyl, oxadiazolyl, thiazolyl or thiadiazolyt.

The group A preferably denotes Cpg-alkyn-1-yl, Ca5-alken-1-yl, C3 7-cycloalkyl, Cs.7-
cycloalkenyl, C4.4-alkylcarbonyl, aminocarbonyl, Cq.4-alkylaminocarbonyl, di-(C1.s-
alkyaminocarbonyl, pyrrolidin-1-ylcarbonyl, piperidin-1-ylcarbonyt, morpholin-4-
ylcarbonyl, piperazin-1-ylcarbonyl, 4-(C4s-alky!)piperazin-1-ylcarbonyl, C.4-
alkoxycarbonyl, amino, C14-alkylamino, di-(C.3-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(C1.z-alkyl)piperazin-1-yl, C1.4-alkylcarbonylamino, Cs.7-

cycloalkyloxy, Cs.7-cycloalkenyloxy, Cq.4-alkylsulphinyl, Cy4-alkylsulphonyl, Ca.7-
cycloalkylsulphanyl, Cs.7-cycloalkylsulphinyl, Ca.7-cycloalkylsulphony!, Cs.7-cyclo-
atkenylsulphanyl, Cs.7-cycloalkenylsulphinyl, Cs.7-cycloalkenylsulphonyl, cyano and

nitro,
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el al kenyl sul phonyl, cyano and nitro
2005/ 092877 PCT/ EP2005/ 0026189 19 while the
above-nentioned al kynyl and al kenyl groups may be
nono- or polysubstituted by fluorine or chlorine,
preferably fluorln

e, %’é;ﬁlg tiove ment i oned al kg
whilg the abvariengppesh §“ﬁ¥ﬁy' ROy BPURS BIAYRE MEPRYOhy 5

P0|y§lg‘%3fé”t%§|n Oq'ggiosgﬁ%ggglr% Hﬁé?lb]y lﬁkg‘zhékenyl rings may

be nono- or disubstituted |ndependently of one
not her ti tuent sel.ected fromfluorin
the e BeRinShARYIY AT ST GEHES DAY B REne & WaRgiuted by
ldenﬁ&ﬂ o?w&éh#@%mbswngﬁdone or two methylene groups
be repl aced i ndependently of one another by 0, S,
CO SO, S or NR', preferably 0 or CQ m)st

rticul pr 1
tno BBaisFHhhs RSSHEIGE 0 oo e RSt bl B oo o
dlsuﬁé’uiﬁte@I iK@8pdnddntly ©3 ove ahvthdrdlyksUbstifdents §M@bl@d| ﬂtﬁﬁﬂhorlne and
7-cycl oal kyl oxy, C5_7-cycl oal kenyl oxy, Cl 4-

C1-3ﬁll<lyy|a§@| phi nyl, Cl_g-al kyl sul phonyl ,

C3."' -cycl oal kyI sul phanyl, C3_ -cycl oal kyl sul phi nyl ,

C3_g- cycl oal kyl sul phonyl, C5_7- cycloalkenylsulphanyl
in th@@bﬁvewdzm&iriedmycmumh angtlcyclﬁﬁlkényl rings one or two methylene

arough . b FeH BRI AR RGP e oL Ph Ghe. e 50 80 or NRY,
preféFBB&O‘Ur C(?%&t’;?ér{lb&iﬁﬂﬁ%reﬁ&rafﬂtwwU‘e or chlorine,

preferably fluorine e above-nentioned al kynyl
and al kenyl groups may be nono- or disubstituted by

d di f f he
Partiia Fateranalie Sk A BnotEs R aliins FRE Gt otk Mo
cyclckﬁ!kﬁ%&—c?éloﬁllkéﬁhst)h94¢Sfeldalkyfas@p@gl%%lbﬁlk@ﬁylcnyﬁ Cis

anot her substituents selected fromfluorine and
afkylgg_lpguyi @‘M-alkgﬁglpggnyl Cs.7-cycloalkyisulphanyl, Cs.-cycloalkylsulphinyl,

Cs-cycloalkylsulphonyl, Cs.7-cycloalkenylsulphanyl, Cs.7-cycloalkenylsulphinyl, Cs.7-

, Woégos}p@gl;}zsul phanyl , C5_7-cycl oal kenyl sul phi IB%PZOOS/OO%W

cycloalkenyisulphonyl, cyano and nitro,

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

polysubstituted by fluorine or chlorine, preferably fluorine, and

the above-mentioned 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 flucrine and C4.3-alkyl,

and

in the above-mentioned Cs.g-cycloalkyl rings a methylene group may be replaced by
0.
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n the above-nenti oned C5_6-cycl oal kyl

. rings
WO@@QW@Q@% group may be replaced by 0. 'WO éﬁﬁgﬁwmm

PCT/ EP2005/ 002618 20 Most m0ticularly preferably,
the group A denotes C2.5-al kyn-1-yl, C2_6-al ken-1-yl,
C3_7- cycloal kyl, C3.7-cycl oal kyl oxy, cyano, vvhi le in
C5- 6- cycl oal kyl groups a nethyl ene unit

Most paiedad byeiaraty thesppus Adieroles & oaplkyar Lyl Gharalken-1-yl, Car-

fie re o
cycl%ljlgg gycﬂgélwm t,t&%n w&ﬁ%rrgb&?ax@’og@(gkﬁggiﬂopy g&h)y’lene unit
maytb)éqbpmq;bwbyx@, cycl opent yl oxy, cycl ohexyl oxy. The
group B preferably denotes
tri-(Cl_4-alkyl)silyl-G _6-al kyl, C26a|kyn-1-y|,

Exangﬁlegaf Jdg ﬁ'lct%? Fl?ljtlc\ﬁlarly%fé%eid%cﬁfﬁ] @A%f&lﬂé pr A.are sthynyl,

am no, 'pyrro

propehyi-iyyl, bpi- pqm‘blyln efang, cyplopespylioxy, Eydnblltygdxy, cyclopentyloxy,

ol in-4-yl, norpholin-3-on-4-yl, piperazin-1-yl,
CYC'&P“‘%@XS al kyl ) pi perazin-1-yl, nitro,

C3. 7-cycl oal kyl oxy, C5. 7- cycloalkenyloxy
C3. 7-cycl oal kyl sul phanyl , C3.7-cycl oal kyl sul phi nyl,
The gRUP-B pyeferatily depolies ii-(Gi-o-atky!silvhelaalk e Gyb-allyphbily Cos-

alker o rSrhitioh S SITE, SIGSRlanti, evmalidindndypyrolicin-2-

on-13f, Wﬁé‘ﬂldlﬁfﬂdylabip@ﬁﬁin -BoAUPS|, Wdfphelim@ang-merfpholin-3-on-4-yl,
ol ysubsti t ut ed fluorine or chlorine, preferably

plpen%zmhyhét (Cémalhn)l)mneraabbwl iR, Greay AP RKAPKY. Lrer-

Ckaﬂo,& ?B/YAXXQ bg R%dg? M(Iy p§ TLC%J % Eg é%%ﬁ/@gll’re%'t?i oned

cycloajiolisudphoryl ;- cycléalbdarky&mlbhamyl.g@s freycloalkemyisuiphinyl, Cs.7-
di sub tltute i ndependently of one anot her by

CVC'%U@!&? ’sel ected fromfluorine and G _3-al kyl, 25
and in the above-nentioned cycl oal kyl and cycloalkenyl
rings one or two nethylene groups may be repl aced

while Mnee;tmvaemehsiortﬁd dhmsdmdr@kem& goQups, mapbeIWNGAX or

abI cO S NRN, 1o

poly%s{ u&%ql EV?'VOB? EFQIBF'er?fe r@PR’&HO@B %‘it icularly

preferably the group B denotes

tri-(G _4-alkyl)silyl-Cl_6-al kyl, C2.6-al kyn-
the above-mentioned alkynyl and alkenyl groups may be mono- or dlsubstltuted by

identical or different groups L1,

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

and

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

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

preferably O, CO, S, SO, or NR", most particularly preferably by O or CO.

Particularly preferably the group B denotes tri-(C1.4-alkyt)silyl-C1_s-alkyl, Co¢-alkyn-1-
yl, Cog-alken-1-yl, nitro, Cs 7-cycloalkyloxy, Cs y-cycloalkenyloxy, Cz 7-
cycldalkyisulphanyl, Cs7-cycloalkyisulphinyl, Cs.s-cycloalkylsulphonyl, Cs 7-
cycloalkenylsulphanyi, Cs.y-cycloalkenylisulphinyl, Cs.7-cycloalkenylsulphonyl,
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al ken-1-yl, nitro, C3.7-cycl oal kyl

|, C2.
WO éﬁ@&lggggf%al kenyl oxy, C3.7- cycl oal kyl sul ph%‘%T{EPZOOS/OOZMS

C3. 7-cycl oal kyl sul phi nyl, C317-cycl oal kyl sul phonyl ,
C5-7- cycloalkenylsulphanyl,

C5. 7-cycl oal kenyl sul phi nyl ,

Gb. 7- cycl oal kenyl sul phonyl, WO 2005/ 092877

PCT/ EP2005/ 002618 21 whil e the above-nenti oned

wh;l%@é%% et gnﬁ&}g&gwkﬁ% girﬁ?iﬁaem%)r{yl gﬁ?@ﬂay%ﬁr’g?er

polydudstititee by#drihe Toh ehbioecprafatabbnfubriekung! and
al kenyl groups may be nono- or disubstituted by
identical or different groups L1; while the
[
the SRRUSBRIICRN IR B AHIH) BRACRIRRPRLIIEONS. i chasiod by
identicad bh diffdognisgroeps Laepnt s selected fromfluorine and 10
C7_3-alkyl, and in the above-nentioned cycl oal kyl and
cycl oal kenyl rings one or two nethylene groups may be

whllé fH%' ARR- m@gwwédksﬂfar@f&gcﬂfm%nﬁys ﬂ1ay33e fdnoSer

or NRN, preferabl RN, nost

dusutpmtwted independenty ef ane ymb;hem bUrSUwItUEBtSI\kQ!thed from fluorine and
C _glﬁrfl %ﬁl arly preferably the group B denotes
3E -4-al kyl)silyi-Q _6-al kyl, C_6- al kyn-1-yl,
C2 6- aI ken-1-yl, C3_7-cycl oal kyl oxy,
7- cycloalkenylox 7- cycl oal kyl sul phanyl,

C3.
in th@gbqvwrﬁ@nﬁe ﬁyp@aﬁ%@w rsyclaﬁlkp@yltrmsm tornetiviane

[ N
9r°”€%ﬁ%’%)s{‘%{'€? ed#ﬁgye/k%l%gorﬁ&@ dg?r%yarrrf)zﬁrc])su S?I tgutcéjd S20 %02 or NR",
preferhblgrd n@0oS, S0y ayiNRI|) nhdst pamiitularly prefenablydayt @yor @@d

cycl oal kenyl groups one or two nethylene groups nay
be replaced i ndependently of one another by 0, CO S,

MOS%ICIQ&{ WBN;}‘e%N tHeUrBlb B Hefbte SHi- (@rﬁﬁlk&%liwfmfg%kyﬁl,e Cos-

articu preferred definitions
a!kyr25 &ﬂ r(i)mal(?hsﬂl-vly Catrioytloabiqyloyy Cs- r-syplpaﬂxﬁny@xw 37"

cvo bR e RIS IRyt sbyemepigped aory

and akbmﬂ rg{iéiwpslnﬂqu’ﬂﬁohoybr pJysuisstieted -bl-fucsipgor mehosubstituted
et hen ropenyl, 1 butenyl tert - but yl et henyl ,

by cfdsmm%pf ﬁmr@sép L1 gad i the sysigatkdandasysiaaieny groups one or two

methS/Ye?lle aﬂ%gpg ﬁ?&o %%ﬁl?&bﬁdﬁaglﬂéﬁ@éﬂtw'one another by O, CO, S, SO,
or NR'?',lpaﬁlaxatlyEOaWG}r ot hi ophenyl oxy,

tetrahydropyranyl oxy,
Examples of most particularly preferred definitions of the group B are
trimethylsilylethyl, ethynyl, 1-propyn-1-yl, 1-butyn-1-yi, tert.-butylethynyli, 2-
hydroxyprop-2-ylethynyl, 2-methoxyprop-2-ylethynyl, 3-hydroxy-1-propyn-1-yl, 3-
methoxy-1-propyn-1-yl, ethenyl, 1-propenyl, 1-butenyl, tert.-butylethenyl,

. cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy, tetrahydrofuranyloxy,

tetrahydrothiophenyloxy, 1,1-dioxotetrahydrothiophenyloxy, tetrahydropyranyloxy,
tetrahydrothiopyranyloxy, 1,1-dioxotetrahydrothiopyranyloxy, tetrahydrofuranonyloxy,
piperidinyloxy, piperidinonyloxy, pyrrolidin-3-yloxy, pyrrolidinon-3-yloxy,
tetrahydrofuranyl-sulphanyl, cyclopropylsulphanyl, cyclobutylsulphanyl, cyclopentyl-
sulphanyl and cyclohexylsulphanyl, while the -NH group in a piperidinyl,
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dr ot hi opyr anyl oxy,
’ WO%%P%&Q%%%¥M r ahyd%t hi gpyr Zmyl oxy, PCT/EP2005/002618

t et rahydr of uranonyl oxy, pi p22i di nyl oxy,

pi peri di nonyl oxy, pyrrolidin-3-yloxy,

pyrrolidinon-3-yl oxy, tetra hydrofu ranyl-sul phanyl ,

cycl opropyl sul phanyl, cycl obutyl sul phanyl , )
pipegidironyk mvphd@wqﬂmrﬁsﬂhdwywag BN %u?a/ﬁﬁum by Rhi pasticularly

1 up in a piperidinyl, WO 2005/092877
C1'3tl§@$’ EE?B%%?OOZMS 22 pi peridi nonyl pyrrolidinyl or
pyrroli d| nonyl ring may be substituted by RN,
MOSBS{EIHCEI Ig:qlré eﬁrp'gfrgg%k gﬁ@é@,?rﬁ'gé%g[sgyléfhyl,h(/e?ﬁgt(nyl, 2-hydroxyprop-2-
o 1. .
yletl'yngﬂ%t—llﬁ\éhﬁ:lxlﬁ ﬁgﬁﬁgﬁ%ygﬁyﬁﬁx%gfﬁﬁg QP 32methoxy-1-propyn
1-yl, 3}V0L0dmpw9w, cydpbutyloxyl cycienmthloxy, dyclatepyloxy ltejiahydrofuran-3-

onxg,%gkraﬁggcj'g% y4 y@ygﬁj@g}% pxgyﬁwgﬁ\y}ﬁ{penc}l n-4-yloxy and N-
acet @iﬂéi&ﬂﬂﬂ%ﬂ@&én’ﬁil%%hldw dsehdll Spdeiatlention are ethynyl,

met h eridin | oxy and N-

trrm%tbmfswlptrwbw@phuwiqnmszycloE@Mh@wéscmqf@wv@éyeﬁev@hydmfuran -3-
t hynyl trimethylsilylethyl,
yloxggﬁﬁéﬁ?w&ﬂﬁgcyc n%/yl)/oxy, cycl ohgxyl oiy, d

tetrahydrofuran 3- 10 onxy and

t et rahydr opyr an- 4-yl oxy. in the residues or gr .
If in e r@s&fw rauRTAr B, B or &éhw a(wcye'.oaﬂ%%armﬂw?ﬁ rings

whelréélﬁ‘ gﬁ?\ﬁwﬁw@ gf'd@%éb@?:%gq;y‘%p% o?%“ glzﬂ;\éd%y S,

NRt 665 SOrer Sﬂzeﬂmsgrmetbwlemeeglpuas areaptefenabty mtrdamtdtly connected

conne 15 to I f however t
to on ghigbet dehouserdia Botylinereepd At ipriaged g 2 EFor by
RNtdiﬂS@OTméseQnQy b@@ﬂdtl&@ﬁﬁﬁéét@@’ td Bn8RACEHP! §8 ks 16 RorAfa -O-
ogma -0- CO or - CO group. Preferred neanings
CO-@f NRe -GP@ipup.1 are sel ected from anong hydr oxy,
cyano, C3.6- 20 cycloal kyl, d -4-al kyl car bonyl ,
am nocar bonyl , Cl14-al kyl am nocar bonyl , -(G _ 3-

Pref@*réd iﬁ@ﬁlﬁ?@@ﬁthe Riydup Ry rarelseldicted fro!mcmn@@hydroxy, cyano, Ca.g-
peridin-1-ylcarbonyl, morpholin-4- ylc

cyclqglk;d Q48 @ng|amlopca[bcgnp(y|Cb,45alkylam|nocarb3/ny’i di<(C1.3-

ks Epfeabtt s Ao S et oo oo+

ylcartneat]ll ﬁ)ga—aﬂfoﬁybarb@lngu@1mlhylexss dlacalkgstiphangnCag-alkylsulphinyl,
r Cl 4 al kyl oxy and Cl_4-al kyl sul phanyl. 1f L1
and @ﬂ‘é’l‘s y, the hydroxy group is not directly
linked to a Catomof a

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

Ci-s-alkyloxy and C4.4-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 I, particul a23y forrmulae 1.1 and 1. 2,
particul arly preferably formula 1.2, wherein WO
2005/ 092877 PCT/ EP2005/ 002618 23 R3 is selected from
5 one of the definitions of_;hercgroup B given
R* hdp splastadbirempene ot the daimitiong b dhe geavp B given; hereinbgfore and
are defined as hereinbefore and hereinafter, 5
including the tautomers, the stereoisoners thereof,
the dther growps ked substientsamd ddfimeslad sereirhbef@efandAveremdifteg
to this enbodi ment preferred nmeani ngs of the group Rl
are hydrogen, fluorine, chlorine, bromne, iodine,
I
mclu@hg‘ltpg tg%ogn éaﬁg’k e eaété%g}’s!?n&% ;ﬁe{ﬁé’og{ﬁ& mI%)i‘(és tﬁeofyand the salts
theremfbstituted by 1 to 3 fluorine atons, ethyl
substituted by 1 to 5 fluorine atons, nethoxy
substituted by 1 to 3 fluorine atons, ethoxy
Acco?ui?@ttbtthi&%tﬁbﬁuﬁneho preféired mmu@g@@ﬁhe@mﬁb N’ Iayé
substituted by a hydroxy or Cl_3-al koxy
hydrogen,-fulokipgy chianae, hromiae, bgdlaeh(}m-alkyl &r2668 kﬂlm Goxglkoxy, Cz.4-

alke gl hr TR Gl S Ruestiuisd by 1 to &fiyprine

 atonis5 eyt baisdtitited By Btab Hioskine @&ﬁs,qnetmylsebyhtmed by1to3
_ hydr oxy, am no, njtro or c while in
ﬂuor@egatem ethoxy isugplfytsd by Y ﬁ;}ﬁ’é’ﬁ'@eg?ﬁ%@ﬁ frey aﬁeﬂ substituted by a

e SEUASER ity or b CERELy oREGhOEIY TREREAIS UG son
groupt Byk-alkeagh Cajgydyclosilkyll,LCy.ooxtdlkyl- (ﬁfs-airwo Cenﬁlygwalkyloxy, Cs6-
oyl Gy a1k e 5~ el B O R BTS B Shyano, while in

the CYELERRHINI @Wupscy %étﬁﬂéh&'g%ﬁ’p mayBORPrAdeMdy O

particul arly methyl and chl orine. Conpounds accor di ng
to a second enbodi nent of this invention may be

part§; St B8R el AR B B! EEBIBPLIIRE 5o,
methyh estigyl nlS&irdp@(l shflierbeettivi Ctﬁﬂﬂdﬂ@nt&hylnemyﬂyds pedp-ti fya- 1-y| but-1-
group gl ven herei nbefgre and  the other qgroups

yn-13h BP0 Manare PRk BRI GRITRIORNER: "Sefebutyloxy,
cycldpRRIOR, E§Elohexyloxy, particularly methyl and chlorine.

Compounds according to a second embodiment of this invention may be described
by general formula 1, particularly formulae 1.1 and 1.2, particularly preferably formula

.2, wherein

R is selected from the definitions of the group A given hereinbefore and

30

the other groups and substituents are defined as hereinbefore and hereinafter,

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

thereof.
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) ng the tautoners, the stereoi sonmer
Woga%aﬁgagﬁ#es thereof and the salts thereof 5@%&52%%57002618

2005/ 092877 PCT/ EP2005/ 002618+ 24 According to this
second enbodi nent preferred neani ngs of the group R3
are hydrogen, fluorine, chlorine, brom ne, hydroxy,

cyano, Cl.6-alkyl, trlmsthIchrlethI C2_6-al kepyl ,
AGCO@;Q!ng-tQIﬂWWpon‘éiﬁfﬂh%'ifﬁﬁ%ftH’f?femi mean&IsAl g group R”are

o R T

Co. 5—?m?ﬁyIECg g@fllqaiylsyhﬂuqroméﬂt;ﬂ ahﬂmbroﬁ}ethg{iyﬁ@*yycloalky! Csr-
etranydro ranon OoX Su an

cyclogiaryh oyl ﬂeﬁér%{w%meﬁ'w ?ﬂ EPBP ype%téﬂ%?f&th@% Csr-

cvedohlg IRRPRL BRI IEBral3Eiqael o0 of gl ghupnany

cyclapnbpylideaemethtylydryl et isterodrglopr opyl , tert. - but yI
ethynyl, 1 10 propynyl, trinethylsilylethyl,
di fluoronmethyl, trifluoronethyl, cyclopropyl,

Accodifb a8 hi¥ lseco iy BhRRhht pél‘ﬁétiléﬁy prééﬁ@dmearﬁ oPBE\group R®
cyclopentyl oxy, dlfluoronethoxy trifl uoromethox

Y,
are hydragern, flupere,cshjorinesmethykl eiiirisenrapyl, tsrl-butyl, ethynyl, 1-

propgfﬂyq?gi/ﬁqéﬂ%%%ﬂylz dﬁﬂlo?om¥ hm( %ﬂﬁ{nnpéltmlcwe:w&pyl cyclobutyl,

Irsopropyl's

cycldbbﬁky@nh@ﬂwxyd@ﬂhbﬁv |bmbroporahejwlqpehtylmxwﬂifhamydmethoxy,
yridi nyl
trlﬂucprma@gmpenéjlugwtggw );ptr yq?gé@@yfﬁ-ylg ,tgg%{)gqrofuran-z-on 3-

o S A P 853 0P oty

phengt, diueropienyk yridiny!, @&rln'hd;nylgpmqamsjl ,ameranylw dyigazolyl,
fluorjne h] ori.ne, net

pyrazgiily a2ty ARz oAt pactardiy HiSREV A Khiag AR
di fl uoronet hyl , trlfluoronethyl cyclopropyl
cycl obutyl, 20 cyclopentyl, nethoxy, et hoxy

Accqr@log ito s pecend eaﬁ@dtmeni@osfonaﬂlwaMtqf@swd meanings of the

grou? 3“ %%&%&g{?:}\aﬁﬁgn@ﬁ? %Al‘tééﬁétﬂ@%t Ejrlsé rPrgp%l teé't -butyl, ethynyl,

1 prdﬂyﬁw tnrﬁ@ﬂi?ldlIzléltma:ﬂﬂdloroﬁtdtlm§llu||ﬂuhmmyéthyl cyclopropyl, cyclobutyl,

I L o
triﬂu%@féé%%)ﬁeh@g@ﬂuofégﬁ ftetré ur anp%ﬂ-ﬁ' )}Ié{%}?tté‘t)‘éhyo%ﬂ)‘é}ﬂ’ .b.on-3-
yloxy, methﬂsdbhianylaetr@ls@m‘myl %qpromysulphanylcuycimpmpyl|denemethyl
Exam;r%llpge g&@éql;libla&g” agKmrg%redx %eaﬁﬁ{\gls %?ée rr]rt:e}ﬁwﬁxgth%? OImethoxy, ethoxy,
trimethylsilylethyl, ethynyl, cyclopentyloxy, tetrahydrofuran-3-yloxy, tefrahydrofuran-2-
on-3-yloxy, 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 |, formulae 1.1 and 1.2 and also

according to the embodiments described hereinbefore:

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

to 3 fluorine atoms.
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Wo a@@h%ﬁ; are (o be regarded as pref err o GEESHIBRO2618

to general forrmula I, fornul2ée 1.1 and 1.2 and al so 30
according to the enbodlnents descri bed herei nbefore:
Preferred nmeani ngs of the group R2 are hydrogen,
fluorine, chlorine, bromne, nethyl, hydroxy,

nmet hoxy, ethoxy, trifluoronmethoxy, cyano, nitro and

ParteY pitsh eidirilr i he e = ASHPRY oync Byaroxy,

methpkef ethorg ang amnethgs pafticulelydiydragdParmd endtlyglr ogen,
fluorine, hydroxy, nmethoxy, ethoxy and methyl,
particularly hydrogen and nmethyl. 5 Preferred neani ngs

d
o gD e B BRI ENUANBI, iy yogen

group R5 are hydrogen and fluorine, particularly

Profeidi eRings A g1 ORYIPrR <t isEoFeApH SEHaB) FATHEBRL bycrogen.

according to the invention hydrogen, (G _8-
al kyl xycarbonyl Cl_8-al kyl carbonyl or benzoyl,

The graupi uI ar | prefgmbd»géen@es ttimahyla ety poggedst bonyl
Cyg- al kyl carbonyl, particularly preferably hydrogen,
nmet hyl car bonyl , nethoxycarbonyl or et hoxycarbonyl,

The gf@aﬁ Rﬁ%@f&db@fdenom@éﬁfo@blhg to e Iwoéhﬂ@eh @rrogen (Cig-
oxycar bonyl . The substituents R7a,

alkyljexgearbanyly Cnetailedearbony @& henaev: p@mswladﬁ é\ygmﬁemr (Cre-
X
alky BRERBEY, Sy aloestion ABETEARRY preferably hydrooep, o, ogey
methglca(bchyl, -radaﬂh;ak?ccarbow!hnmmthoxycmo&yhlnkqét);maﬁmw preferably
articul ef erably 20 hydrogen, nethoxycarbonyl,
hyd ‘gleﬁ'o‘?( El%ﬁﬁrb M¥t hyl carbonyl or ethyl carbonyl . Mbst
parti cuI arly preferably R7a, R 7b and R7 represent

hydr ogen. The conpounds of fornula | wherein R6, R7a,
The mtlm&RR@ KR R Jipseferably representrindependently of omearotieer

hydro?;ﬂteg'egﬁte?hgﬂ‘gﬁ%; Ve @ aRTBee by bEnSs B BEhy

hydrdlgyn drg c}h)b‘i( §ar@bn9l0(‘leAJQHiS}I)@érbbﬁylﬁpémchlan!?q:fréfeﬂably
7b an

denote hydr ogen. Parti cul arl

hydrqgies; arathexycampivhaihorycgehenyhimethyiaarzony! oF eﬂ*quaéla@@d Most

partidi£Y) FBR&HEbly 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.

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

formulae |.2a to 1.2d, particularly 1.2¢:




X I .2a to 1.2d, particularly I.2c: 3
WO %ﬁ@%@ggé% PCT/ EP2005/ 002618 26 R2 R4 mqDFé@EPQQO5é°02618
OR0 R5 R 7a0- 110R7c ORVI®6RL R2 R4 R3 1.2b / \
REOO R5 R7aO OR7c R7Tb R RA ~3 01/ 1 REORS5

1.2c RO " OR OR R R4 3

RS

l.2a

1.2b

l.2¢

l.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 particulariy
10 R' .~ denotes hydrogen, fluorine, chlorine, bromine, iodine, Cq4-alkyl, Cos-alkynyl,

Ci.4-alkoxy, Ca.4-alkenyl-Cy4-alkoxy, Cog-alkynyl-Cq4-alkoxy, methyl
substituted by 1 to 3 fiuorine atoms, ethyl substituted by 1 to 5 fluorine atoms,
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RR5 1.2d R7a0O ™ OR 7¢c OR7b whil
Wogpéﬂﬁggﬁ?]to R6 and R7a, R7b, R70 have one A%:.[— 2005/002618

nmeani ngs given previously, Zb'rérti cul arly have one of
t he neani ngs given specified as being preferred; and
particularly 10 R denotes hydrogen fluorine,

chlorirne, brom ne, iodin

Cl memomﬁﬁybs@gteg_w kg;lgaﬁ[t.@png aétpqggxetho%% 'sgﬁsﬁhf}%éﬂyéy 1t05
c2 | By
g Alro Ny SIS -y . .

at (EMXy\MDb%ﬂﬂEé@BQ &My drady EIPZQQ%H@&Q@I@JD,ZCE gaikeopyCae-

LBl E E gl C by e rey BRaVlerS, & egyotoatkyl-Cr.
SulkdHUELI- c%ko@l!@’\gb%)hﬁr @a’ini%bkﬁi’l‘r}é cg—rc,%no Wwhile llon the Cs.g-

al koxy “subst Tt ut ed dr oxy or - al Koxy grou
(32 o@c@lal&@hgroupsa metmgme)grqm may be replaced by O; particularly

G rEe g Bty leschvaib i fprlE-Guouie, ol Song,pethv

hy@tl@%?/lso fopW difidrbdettyl, Qﬁﬂmon‘vdlhirleeﬂhvnylhprcﬁl@n 1- gl but-1-
cycl oa k%w groups a net hyI ene_group may be repl aced
0; Ypatl reaxyy metheye ey, d@H@f%Bemg)w &g@l@propyloxy,

.308?’8999'&5’ ?Pﬁ@?ﬂh@hﬁy‘)"’@d@‘?&” TR ethymyl.

prop-1l-yn-1- but-1- yn-1-yl, hydroxy, nethoxy,

s; ¢ %gﬂtﬁsshﬁlggélg ogﬁéﬁhxffré%;porgpt?@&f %t\ﬁgﬂ,pbmth)gnpaarﬁgu[arly

@}r,ﬁg - drguor i ne, hydroxy, methoxy, ethoxy
tﬁﬁ‘ﬁw partl cu arly hydrogen or nethyl; and 15 R3

|s selected fromthe group B consisting of

tlr g%géiﬁyf%{frgr{ﬁléep &dtﬁﬁ%%ﬁﬁwﬂéﬁ Prfn?gt%pfshfﬂg{ﬁyl ethynyl, 1-
%?WWI Opb@tthﬁymwlbut@etHwyh QWr@;pfp?o;szeylbWM,, 2.

oxy-1 - yn-1-yl, 3-nmethoxy-1 -propy

| et rﬁe@typxmroar WY, Bistranyfl-proayn-i- ){Lﬁweéh%hwropyn 1-yl,

 ORGAEY iy, TS KB 9P oy

cyclobutyloxy, cyclopentyloxy, cyclohexyloxy, tetrahydrofuranyloxy,
tetrahydrothiophenyloxy, 1,1-dioxotetrahydrothiophenyloxy,
tetrahydropyranyloxy, tetrahydrothiopyranyloxy, 1,1-
dioxotetrahydrothiopyranyloxy, tetrahydrofuranonyloxy, piperidinyloxy,
piperidinonyloxy, pyrrolidin-3-yloxy, pyrrolidinone-3-yloxy, tetrahydrofuranyl-
sulphanyl, cyclopropylsulphanyl, cyclobutylsulphanyl, cyclopentylsulphanyl

~ and cyclohexylsulphanyl, while the -NH group in a piperidinyl, piperidinonyl,
pyrrolidinyl or pyrrolidinonyl ring may be substituted by R, particularly Cy.3-
alkyl or acetyl; is particularly preferably selected from frimethylsilylethyt,
ethynyl, 2-hydroxyprop-2-ylethynyl, 2-methoxyprop-2-ylethynyl, 3-hydroxy-1-
propyn-1-yl, 3-methoxy-1-propyn-1-yl, cyclopropyloxy, cyclobutyloxy,
cyclopentyloxy, cyclohexyloxy, tetrahydrofuran-3-yloxy, tetrahydropyran-4-
yloxy, piperidin-4-yloxy, N-methylpiperidin-4-yloxy and N-acetyipiperidin—4-
yloxy; and
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et rahydr ot hi ophenyl oxy,
t et rahydr opyranyl oxy, tetral#8drothi opyranyl oxy, 1, 1-
di oxot et r ahydr ot hi opyr anyl oxy, tetrahydrofuranonyl oxy,
pi peridinyl oxy, piperidinonyloxy, pyrrolidin-3-yloxy,
4 Pyrrolidinone-3-yloxy, tetrah drofuranyl- sulphanyl

R cyaeasteefdwcggwhahworir@a Ihshydsagary and
cycl opentyl sul phanyl 25 and cycl ohexyl sul phanyl, while
the -NH group in a piperidinyl, piperidinonyl,

R® pydenbtat inydrogen py fluarinedipactioglanyi mgrogsn;tands ubst i t ut ed
by RN, particularly ClL_3- alkyl or acetyl; is
particularly preferably selected from

RS t2 r |d%g,F{£(Q If)ytdg%éé‘ﬁ e, B-allﬁﬁl)BXWérbon)(]l (C1 e.-alkyl caﬁ)oen ;)rr]ylenzoyl
3- lp;amm»qumhquggynn@ﬂwlcarmnté,tmetmxycqr opylrorethoxycarbonyl,

o e RN piferaRfbiais a0, Y o Y

tetrahydropyran-4- yloxy, piperidin-4-yloxy,

, N e hy peridin-4-yloxy and N acetyl pi peri din-4-
Rﬁl’iﬁ W m%@evdﬁm@o@?wewhmﬁmmﬁMQM(C% R4

1
%Méxg%no%@ (Grarels ey B bbbz baricléhl Afgen.
?y @hﬁetbeilwcammhy} étﬁoﬂmmb@wlhmétrqgmnbony! or ethylcarbonyl
(G _6-a 0X (G _6-al kyl ) carbonyl or
be REB{quIarly ﬂ%{ﬁ%@ﬁﬁ}@omrogen met hyl car bonyl ,
nmet hoxycar bonyl or ethoxycarbonyl, nobst particularly
preferably hydrogen; and R a, R7', R7 independently of

including the tadiemers pﬁhestmeouagmem;;éhe rmxnur@ thereof and the salis
kyl ) oxycar bonyl, (G _6-al kyl)carbonyl or benzoyl,

| thereﬁgrti cularly hydrogen, met hoxycar bonyl ,

et hoxycar bonyl, nethyl carbonyl or ethyl car bonyl

particularly preferablcg hydr ogen; incl udi ng
Accct'dm tvervarianhel heanebadimentsgiven bersinbefpes qﬂn@”r@@fermd

compg g%mos]e%ﬁ&% &Wémd&mb%h%ﬂﬁé fH%ts stitddht R® has

S gl ven pre erre

at leasb Bpe Witk substituens R“\dmelrc&l RP Whehnmamwre:grfmm mmrcxgen
carries the substltullgnlt R3 has at | east o e oth

AccoEiing 9 fhi arias, BRUFBANKDTaleNER GomRAUNISARINGS 'Ch have a
substRUERPRE Representing fluorine.

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

monofluorinated.

 The compounds of general formula 1 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 o the invention.

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

) | 1-chloro-2-(4-cyclopentyloxybenzyl)-4-(3-D-glucopyranos-1-yl}-benzene




_ ing to this variant, particularly
WO@@Q@@@%@% Tare those which have a substitueﬂ:rt’S-fggi:gﬁ)%5/0026‘|8

(2)

(3)

(4)

representing fluorine. The pk®nyl group which carries

the substituent R3 is preferably at nost

nonof | uori nated. 25 The conpounds of general fornula I
specified in the experinental section that foll ows,
anq~étﬂ§rdj@f(ﬁ5{§1§mb%§yﬁdh%%€ﬂ§/l)- %(R%{bt%yﬁﬂﬁuﬁam%)@g-benzyl]
according to t I hventi on ot han hRydr ogen
pabeneahar |y wherein R6 denotes et hoxycarbonyl or

met hoxycar bonyl, including the tautonmers, the

SR A e B S BB S

pr ¢fepeRrg conpounds of general for rrul al are sel ect ed
from anong :

(1)
RIS R e R S T e

(2hen

(5)
6) 3
(7

(8)

1-chl g}(l])—bﬁr]%elrée D- gl ucopyranos-1-yl)-2-[4-((R) -tet rahyd
r of ur an- 3-yl oxy) - benzyl ] - benzeneé 3)
1- dhtom-4-(QH-plugopyampsshyl-21(4yeyclebytoxy-Bepnzy)-bengene

ofuran 3-yl oxy) - benzyl ] - benzene (4)

gé:tﬂﬁr%s )&é@? L%béi%%apg@-é@w@) ré'jéxyfo(xb%ern‘}w Yeibhe

1 chI or 0- 4- (13- D-gl ucopyr anos- 1-yl ) -2-(4-cycl obut yl oxy

- belrghibjo-HéRIBghicopglanbsehy2g44tétrahydropyran-4-yloxy)-benzyl]-
-D- %I ucogyr anos-1-yl)-2-(4-cycl ohexyl oxy-benzyl) -benze
ne bepzen

1-chl oro-4- (13- D gl ucopyranos-1-yl)-2-[4-(tetrahydropy

I an= ¥t l(ﬁ'mgwr)}ran@gm ne- [(48()1 acetyl p;pendm -4- yloxy) benzy!]—
1-chloro-4-(13-D gl ucopyranos-1-y 2-[4-(1-acetyl-pip

er ibg¢nzene y| oxy) benzyI ]- benzene (10)

1- (13- D-d ucopyranos-1-yl)-4-net hyl - 3-[ 4-(tetrahydrofu

(10)" a'ﬁé@@ Kb %Q%—;ﬂ_—@)—QgﬂéﬁpﬁSK[&—J@etrahyd rofuran-3-yloxy)-benzyl}-

(11)

(12)
(13)
a4

(15)
(16)

(17)

uco
-ylb)enéemt hyl -3-[4-(2-trinethylsilyl-ethyl)-benzyl]-

1-(B-D-Glucopyranos-1-yl)-4-methyl-3-[4-(2-trimethyisilyl-ethyl}-benzyl]-

benzene

1-chloro-4-(R-D-glucopyranos-1-yl)-2-{4-ethynyl-benzyl}-benzene
1-chloro-4-(R-D-glucopyranos-1-yl)-2-[4-(piperidin-4-yloxy)-benzyl]-benzene
1-fluoro-4-(3-D-glucopyranos-1-yl)-2-(4-ethynyl-benzyl)-benzene
1-(R-D-glucopyranos-1-y1)-3-(4-ethynyl-benzyl)-benzene
1-ethynyl-4-(3-D-glucopyranos-1-yl)-2-(4-ethoxy-benzyl)-benzene

1-methoxy-4-(R-D-glucopyranos-1-yl)-2-(4-ethynyl-benzyl)-benzene
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" WO 200
) - be
1-yl

_ Hal

zene

08 ?éﬁf (B- D gl ucopyranos-1-yl)-2-(4-et hﬁﬁ}]’/ﬁ?&%{oo%m
nzene (13) 1-chloro-4- (13 D gl ucopyranos-
)-2-[4-(piperidin-4-yl oxy)-benzyl]-benzene (14)

1-fl uoro-4-(f3-Dglucopyranos-1-yl)-2-(4-ethynyl -benzy

| ) - benzene

15
and Md@i@igeﬁlgtﬁﬁ)?@faﬁwﬁb Rf has a meaningagcotsting $a thegeyention
otheftrgfas perisuatiusen B dp9I9e SOREIRN Senay

methoxbeabengl, (17)
1- met hoxy-4- (13- D gl ucopyranos-1-yl)-2-(4-ethynyl - benz
yl) - benzene WO 2005/ 092877 PCT/ EP2005/ 002618 30 and

. I

R ot
particularly wherein R6 denotes ethoxycarbonyl or

oxycar bony|. d he t aut ot
in the pircasees repe e PP TV BRch AR B & e R anf R
preférQSIyFHaf%eQﬁé %&ﬁﬁ@é bérfidPhéfebeiy@ndd Being pfeferredPMoreover R’
5 preferably have the nmeani ngs

prefqpblmder@@emldr 6n w@@%oeba@z%@argcwaey eyl ONBTQiB)UeTh‘RQTOUPS

R, REEEOE AR S e o BB gort

alkyl@&bonﬁl'& ety Rpariicuthed derthycarboayleethyiziahtsunyl or benzyl.
preferably denote H, Cl_4- alkyl carbonyl or benzyl,
particularly H nethyl car bonyl , et hyl carbonyl or

The SHEn SRR MEP SRR, SRS bnaauc sk o genea

formhMlVR R R4 R3 1V HaI 15 R5 wherein Hal denotes

broni ne or iodine and the groups Rl, R2, R4

offtt he group B, as internediate

arting materi d¥s in the synthesis of the
ackording to the invention. Particularly

t heRsgroups Rl, R2, R3, R4 and R5

wherein Hal denotes chlorine, bromine or iodine and the groups R, R?, R* and R®

are as hereinbefore defined and the group R® is selected from the group B, as

preferabfy

- 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
Qompounds of general formula V', wherein Hal denotes chloring, bromine or iodine
and the groups R', R?, R* and R® have the meanings given after formulae |.2a to 1.2d
and the group R® denotes ethynyl or C3-1-alkyn-1-yl, while the ethynyl group may
be substituted by the group -SiR3, while the groups R independently of one another
represent Cq.4-alkyl, C1.4-alkoxy or aryl, and the C;¢-1-alkyn-1-yl group may be
substituted by hydroxy or Cq.3-alkoxy, particularly hydroxy or methoxy.

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

formula II'
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v he meani ngs given after fornulae 1.
WOgOQQ{OQi%’%?[ particularly preferred are COWW@OSIOOZMS
general fornula IV, wherei 3Hal denotes chlorine,
bromine or iodine and the groups R1, R2, R4 and R5
have the neanings given after fornulae 1.2a to 1.2d
and the group R3 denot es et hynyl or C3.6-1-al kyn-1-yl,

whil e the etmymﬂz gr oug? rray be substituted by the

group -Si R3 R R i ndependent ly of one

anot heR\QS [ al kyl , E)FL koxy or aryl,

and the, & or Gup may be bstituted by
R¥d Ch3<ahke particul arly hydroxy or

he inventi on aI sd?sr el ates to conpounds of
gga 11, particularly of general fornula
2877 PCT/ EP2005/002618 31 RL R2 R4 R
R3 Ry RBdo O R5 RBaO' |1 ORBC OReb wherein
R, Rea, RBb R8 Rea RI1, R3, R4 and R5 are defined
wherain Re RSP iREf BFe RIAR, IR% E&i%ﬁf and R"’;metdeﬁnedmsymmebefqne and

herelgafiot: Ry iHAT VhoTRa R, Hengles i te-ahd betisna Rpallicitasy
ethyl &Qﬁ@ﬁ?ﬂ @Rk the @f’mﬂjﬁ% weh ﬂac%mﬂﬁﬂtﬂd @sRilendently of one another

car bonyl benz particularly H,

represenhi, Eamfﬁﬂfma!’b%ﬂh?ylww% nﬁrtlcglarwe‘rhzmetlwmrbwl

e Ll

and thel@b0p W3 eelecdifed® the g$cb|§1:6 B| ag intemhediatel srodoctshar starting
synthesis of the conpounds according to the inve

materigls indhe gynipesisrafftbe ﬁempouﬁés GeeRisingp thesnveri 'Onrlr]e&aﬁl‘?&'af’y
prefé?gblgeﬂgg ghgg)sfﬁﬁlﬁmﬁs‘i 4 éﬁﬂ ﬁqé\}é"fgggné%ﬁ% p%ﬁefoﬂov%ﬁg

terhs Used abov herein
formdieeddaie [tdde conmpounds according to the invention
will now be defined nore closely.

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, Cl, Br

and |, particularly F, Cl and Br.

The term Cq.,-alkyl, wherein n may have a value of 1 to 18, denotes a saturated,
branched or unbranched hydrocarbon group with 1 to n C atoms. Examples of such
groups include methyl, ethyl, n-propyl, iso-propyl, butyl, iso-butyl, sec-buty}, tert-butyl,
n-pentyl, iso-pentyl, neo-pentyl, tert-pentyl, n-hexyl, iso-hexyl, etc.

" The term Co.,-alkynyl, wherein n has a value of 3 fo 6, denotes a branched or

unbranched hydrocarbon group with 2 to n C atoms and a C=C triple bond.
Examples of such groups include ethynyl, 1-propynyl, 2-propynyl, iso-propynyl, 1-
butynyl, 2-butynyl, 3-butynyt, 2-methyl-1-propynyl, 1-pentynyl, 2-pentyny!, 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
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o BTt er e an sl ot 5

d and Br. The termCI_, aIK&ﬂ, wherein n may have a
value of 1 to 18, denotes a saturated, branched or
unbranched hydrocarbon group with 1 to n C atons.
Exampl es of such 20 rou_ﬁ"s i ncl ude net hyl, ethyl

molegulgr\ipjhe Q@@L’fbmmgltlorbht erefog%IQjm%,q;ucI'g@cﬂmmnyl 2-
propy@{l,t‘l IBH{HX:);/' e[? e&urvallezg'tcﬁ%?’érmg?ﬁﬁ gI’ 2-propyn-1-yl, 1-

buty-3-y; @tbkyl'rm aIsmepaesﬂanalmgeua!y\talﬂée,—ajkerﬂllgml.ﬁas denot es
a branched or unbranched hydrocarbon group with 2 to

n Catons and a C=C triple bond. 25 Exanples of such
The ﬂarn?IL@?n éfRBkYﬁ@nSfe@ydI& h—aﬁ(ylz-%@%l%irvflege{ng ﬁ)ﬁ/’,ﬁdﬁ@l is as

propyny
herembaiumydleflned PEXxpypies of supke groups incladpaenetiiayy, ethoxy, n-propoxy,

. 3- t I 4- t I - et hyl -.2- but I .

iso-pRoy P, ik GRS BilRy eraBaky Kventaxy dsgpgtoxy,

neo-SéMtoxitbRerid e Nhe@xy! Bbatbxaklwry| groups are
connected to the renai nder of the WD 2005/ 092877

PCT/ EP2005/ 002618 32 nol ecule via the C atomin
I - N 1.5 - Nr p . . .
The SR Grrvrotpat iR Seb & Chr SRERCTQT BBl ¥REloin Epigio s as
hereihbpfore Yiefided.| Exatnples ¥ sudh groupk-inblutiy mdthylcarbeingl, .
This al so appl i es apal ogously towgz_ -al ke %/I gr oups.
ethylearpreyk BrafPRiICRIANbISP-BERyIGREbeD 1Fbu '%FI'; Yl g8Bup,
IS f -
buty BRI 6 pusdtbbnitP1 R PO REBIRE! ROEnBRAY, iso
pentylembopyulxyneo peﬂqu:ﬂrbpnydyterhpmwmmony&cn—bexm@rbonyi iso-
, tert-butoxy, n-pentoxy, iso-pentoxy,
hexyﬁ@ga Lt‘%&y, tert-pent oxy, n-hexoxy, iso-hexoxy etc.
1o The term Cl_, al kyl carbonyl denotes a G _,

al kyl -C(=0O group, wherein Cl_, alkg Is as )
The mneﬁinbethdkﬂeianﬁtﬁs a paiglied Sneno-s Rt htrig 6 gpisocarbpeirdic group

with 34 ¢ BRRE PAaomp/Bt B S8 B nflupe BRI Bhrobuty,

cyclobéhWI ayclabeyll, cpcondptyly cyeodetyly |cyclba0hylbqtq¥d>dxm‘dwhyl
car bony S0- pentyl ca

blcycig[ S ﬁc;tylcgpggﬂ@deqygmfggm yupEQ?ﬂ%mrcaryl adamantyl, etc.
Preféégl!i‘lﬁ)f%:f%/ g%ﬁ#’?%)/-lcyglbéﬁ L3ertry %Eﬂfr%g%on&ﬁn%}j%dsef m

eno es a saturate
or splrocarbocycllc group with 3 to n C atons.

The tgyp%m?oalﬁ rId% ot ngcvgloaﬂfér%%p \ﬁ%h is as hereinbefore

defined and additionally has at least one unsaturated C=C double bond.

The term Ca.,-cycloalkylcarbonyl denotes a Cao-cycloalkyl-C(=0) group wherein

Cs.n-cycloalkyl is as hereinbefore defined.

The term tri-(C14-alkyl)silyl comprises silyl groups which have identical or two or

three different alkyl groups.

The term di-(C43-alkyl)amino comprises amino groups which have identical or two

different alkyl groups.




) |, cycl ohexyl, cycloheptyl, cyclo

WO g@@ﬁi&ﬁ cycl ododecyl, 20 bicyclo[3.2.1. %@Y)ﬂ?OOSIOOZMS
spiro[ 4.5] decyl, norpinyl, @& bonyl, norcaryl,

adamantyl, etc. Preferably the term C3.7-cycl oal kyl

denot es saturated nonocyclic groups. The term C5_,

cycl oal kenyl denotes a C5_, cycl oal kyl grollﬁg_ whi ¢ch i
The siylenasas) alpvecind hareinaited. Brivhigh @i hansefi 4 subsiduent in @&i\eny'

— . r v
aroug SEsHERR LB Ine Penfi2 0PI ARy nag, AR g gperwise
statedl tha thib substituediBnay bedcamidde | anysrees postien obtvegrheenyl ring

defined. The termtri-(Cl4-al kyl)silyl conprises silyl
beariggApe qiAMch have identical or two or 30 three
5 different alkyl groups. The termdi-(Cl_3-al kyl)am no
conprises am no groups which have identical or two
The chrhpeurds actdgingde due invention peysheobirred using methods of

PCT/ EP2005/ 002618 3. The, styl e e bove
synttiesI i sl Erprar Rt ol e pufien by the
follovARg Mibthols @eBordingome iheiiofAswhiol afe des@ibdd inhaore detail
phényl ring, denotes, unless otherwi se stated, that
hereinafter.subst i t uent nmay be bound to any free position of
t he phenyl ring bearing an Hatom 5 The conpounds
according to the invention may be obtai ned using
The glatbssldeadativey of Rersiuda Kraveording po thecinpéstiorPmely dreatyinghesised

th d bt ai ned b he , fol ' th
from RUGLEAPRGEIATeE NP SerRhf Y csrlbabe desied benoyiaperene
- ) . : ¢
comIrd i thp i B0 Bloanbihetific SoltRRAC(BIagta Vs ©
synt hesi sed from D-gl uconol actone or a derivative
. th f, b di the desired b b d
15 Diagiai AR SO B ANIIBP BRI ST POURh I8 Sho B 1)

15 Di agrangil: gdddi tgen of an organonetal | ic conpound

to a gluco ctone R2 R
. R3
v
Hal

RS

10

halogen -1metal exchange

organometallic compound V

.-NORBC Rgao o

25 [

The reaction according to Diagram 1 is preferably c;arried out starting from a halo-
. benzylbenzene compound of general formula 1V, 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-called
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
“carried out for example 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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IV "1" Hal R5 20 YR ad hal ogen net al
Wogos.@@/o%%ﬁorganonet allic conpound VR R3 ?@E@%g%sféozma

pR30 RaaO -ORac ORab ORab 2Bt VI || The reaction
according to Diagram | is preferably carried out
starting froma hal o- benzyl benzene conpound of

general fornmula IV, wherein Hal denotes chlorine,
anal¢gais megaesm@mm@pmmcamy@sq b8 ﬂﬁﬂﬁ@%bhﬁ@r'@ﬁ%ﬁ&!%-mefa'

oxt RS b SEEPPRERI I SRR onesi

bronfige optiisgpropyginagassiomt. ﬂheaaeab&mwamprbierahlge}armetgouﬂmetween
hal ogen. e

net al to.th | bond.
0 angx1Rs GNP RIGTED DSTSRPR A TA ARG 805 4R SR BB ep et or
mlxt%glﬂl?é'eﬁf%uﬁﬁ as§6f ék&ﬁp%let‘h%l eﬁt’é?rf@iréh%lrbfuréﬁ toluene hexane

ano I t'hi um corrpoun such as e.d. n-, sec- ert-
or mbtmywrie ¢Hionide. ding magnesiymyerdithism mpwmc&ﬁbwmh@ned may

optiopaly bpsweissmiued wih Tl SOR S Es: o UBHRIR g form

 additri# o m&m&%@nmomdaqwgemmewaddamha,mm@mmwyme

suitabl e Gignard conpound such as e.g. isop
organemetaliceompewnd 08 BaY @lsoskr PERAresh Y ggs%mﬁg mqgetal into the

crt b B4R o HE Pt B 5o

or magnésiumngetsuitabledor this. 'IEhemddmmeef mbeJTgalﬁometailic esmpound V to
exanpl e di et hyl et her, ah Luran t.ol uen
ular

glucanwlagtane gf dﬁgyﬂwegﬁ@e@qf 8 'Srﬂﬁ?‘?‘é@,‘?*M Maglled out at

t I
temﬂer%lngégrﬂt)éﬁg{&ge@dgrj&j e gﬁtaﬂid“ulfé} g’[‘iﬁé erz]@ﬂg a‘?ngd? 't%/ egr?ucmm an
merﬂsol\.eht or initdyreschémaafy toaztdainithe abmpoyar @xfnﬁormma dl. The lithiation

| tion. Alter

andlgrr Hggg%t}ﬁogﬁ%n'g&%ﬁﬂilaé ?:r%r? tgpt dn %crgge%ngr%aérbcg&%v JFSmlxers
in or&ﬁ%ré\bﬁwicﬁv {Bhperatures, fbh@xéﬁpléaédmﬁgdlﬁlwmhehﬁﬁdess‘es

hal oaromati c conmpound |IV. Metals such as e.g.
describediiruyO 2004/076470.

Suitable solvents are e.g. diethyl ether, toluene, methylene chloride, hexane,
tetrahydrofuran or mixtures thereof. The reactions may be carried out without any
further adjuvants or in the case of unreactive coupling partners in the presence of
Lewis acids such as e.g. BF3*OEt, or Me;SiCl (see M. Schlosser, Organometallics in

| Synthesis, John Wiley & Sons, Chichester/New York/Brisbane/Toronto/Singapore,

1904). Preferred definitions of the groups R®, R®, R® and R* are benzyl,
substituted benzyl, trialkylsilyl, particularly preferably trimethylsilyl, triisopropylsilyl, 4-
methoxybenzyl and benzyl. If two adjacent groups of the group consisting of R*, R¥,
R® and R¥ are linked together, these two groups are preferably part of a

. benzylideneacetal, 4-methoxybenzylideneacetal, isopropylketal or constitute a 2,3-

dimethoxy-butylene group which is linked via the 2 and 3 positions of the butane with
the adjacent oxygen atoms of the pyranose ring. The group R’ preferably denotes
hydrogen or Cq.4-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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"WO 2@(&5/68%%7r70net al lic conpound V to gl uconol a€l

nesiumare suitable for this. The addi {Clo'[?{EngOSIOOZGw
derivatives thereof of form@sa VI is preferably
carried out at tenperatures between 0 and -100C,
particularly preferably at -30 to -80C, in an inert
solvent or m xtures thereof, to obtain the conpound of
e.g. methankeaulphonittasid, itolienesWphamc aciy, shipbylip Bcishor Rseehdaric
may al so be carried out in mcroreactors and/or
mcrom xers in order to avoid | ow tenperatures; for
exanpl e anal ogously to the processes descri bed in WO
2004/ 076470. Suitable solvents are e, g. diethyl ether,
The syithesieof h@pﬁmr@w@ eomppuREof fospsleelV m@y be carfied out using
f
stan 2& E%r'ﬂ%ﬁ); {)rﬁﬁ'nzg %ﬁ]ejﬁlst 9ea§gh'{je\t/ﬁ§tf§;ﬁ|‘g5r?ﬁ§frﬂﬁythe
specialist Iﬂa%@.uefm m‘gamc siynthesispbe lngepalla JheMarc:hn Adranced Organic.

Reaqvééé.ef%éaeqtg@a Wiechengtss and Sshite ahfliog Japn Wiey & Sons,

C
ChoLTSy bty dSgaiier Y s s tor

The siekhadis sategiss deseriped up theRdllpwiRgprorge aad@naaatratm of this,
ben 3 substituted benzyl, trialkylsilyl,

acid.

byw%?@’ﬁmé'ﬁ y preferably trinethylsilyl,

~triisopropylsilyl, 4- nethoxybenzyl and benzyl. If two
adj acent groups of the group consisting of R3a, R8b,
Diagnaen 2n8ymtbesisrsérategikéd t oget her, these two groups are
rezerably part of a benzyli deneacet al ,
2t hoxybenzyRt deneacet al , i sopropyl ketRﬂI R*
tltuteaz dlmsth hity! ene grolps ich |

ed V|e_>|_th R3 p03|t|ons of the

Hai & adl-A&dent n atonsg tg'lf t he pyrang
groupliR pr Bf er abl 5deno ydr ogenHar RS
partiQularly preferably én met hyl The

group R is inserted after the addition of the
organonetal i c conpound V or a derivative thergof to

the gl uconol actone VI. For this purpose the rehBedgation with
solution is treated with an al cohol such as el §.9. BF3*OEt,
met hanol or ethanol or water in the presence of ant E{3SiH
acid such as WD 2005/ 092877 PCT/ EP2005/ 002618 ¢35 e.g.
nmet hanesul phoni ¢ aci d, tol uenesui phonic acid,

sul phuric acid or hydrochloric acid. Thg sgAt hesbs of
hal oaromati ¢ conpound of formula IV may /€ i
using 5 standard transformations in org
or at |east methods known fromthe

Synthesis strategy 1 (Diagram 2) shows the preparation of the haloaromatic

compound of formula Il starting from a benzoylchloride and a second aromatic group

“ which is converted by Friedel-Crafts acylation into the diphenylketone derivative. This

classic reaction has a wide substrate breadth and is carried out in the presence of a
catalyst which is used in catalytic or stoichiometric amounts, such as e.g. AlCl;,
FeCls, iodine, iron, ZnCl,, 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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, specialist literature in organic synthesis ( I
WOQBSQIO??BK/ErCh, Advanced Organic Reactions, ééi@%l{’%ﬁiﬁlm%w

Mechani sms, and Structure, 48& Edition, John Wley &
Sons, Chichester/ New Yor k/ Bri sbane/ Tor ont o/ Si ngapor e,
1992 and literature cited therein). The synthesis
strategi es described in the follow ng provide a

carrigd oot it ehletingtedthydrecarbonssush ag gt dichierepiethans agd 44-

e RO BFI B Bt 3 B Gon e bPAD  300 1
How%fe'?%gg%htﬁ&e\ﬁ%m}m?w' rﬁtﬁdﬁtgj;r?ghi ngt’ngwEVQ 81(éh Bite &lsd gobsible.
In a Sl FoREloh sias e POV IGIang 8 GabERLl0 heidpRengBiFmtane.
This%a&fe{mhg bkl catfiéd bl Mo%[ﬁﬁs bmaewoﬁ@sgagﬁﬁgand a

second aromatic group which 1s converte y

diphényledéhar@l af irsone gtegt imthe twoestepevadiaphthwydtens isereduced with a

reduS oAU S0 BRA0HSXAR Eat Mot ar 38 g TR AIHs or

iBu,AlH ® fofitAt ¥Widondni Tt fesulimgtiédhdt 8halétddhvBfted in the presence
stoi chionetric amobunts, such as e.g. AICI3 FeCl 3

of a Lewisragid suon as farap@mpie| B0, #iflugreacetic acid, InCl; or AICI; with

triflug t I ' o t .
a reglibipg ARt Sucl 8 3 Bk MR of BREGRRd o fih igesived
diphéhgnetidre heorcs@p processwtdrtingefror the kenet tb@besih te
the correspondi ng benzonitrile. The reactions are

diphgpymetane mapbeoeuTied syt e orwithepsiiane S0k eg e.9. EtSiH, a

boro‘hydride such as e.g. NaBH, or an aluminium hydride such as LiAlH, in the
presence of a Lewis acid such as for example BFa*OEtz, tris(pentafluorophenyl)-
borane, trifluoroacetic acid, aluminium chloride or InCls. The reactions are preferably
carried 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 converted with hydrazine or a derivative thereof, such as e.g. 1,2-
bis(tert-butyldimethylsilyl)hydrazine, into the hydrazone which breaks down under
strongly basic reaction conditions and heating to form the diphenylmethane and
nitrogen. The reaction may be carried out in one reaction step or after isolation of the
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,
DMSOQ, 2-(2-butoxyethoxy)ethanol or t-butanol; solvent-free reactions are also

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

preferably between 80 to 200°C. An alternative to the basic conditions of the Wolff-
Kishner reduction is the Clemmensen reduction which takes place under acid

conditions, which may also be used here.
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, rri out in chlorinated hydrocarbons

wo g.gﬁgfga%ﬁ?or onet hane and 1, 2- dichl oroet han?éfl$2005f002618
tenperatures from-30 to 12087 preferably at 30 to
100C. However, solvent-free reactions or reactions in
a mcrowave oven are also possible. In a second
reaction step the di phenyl ketone is reduced to the
di phenyl met hane. 5 This reaction nmay be carried out in

. [ rrespondi ng di phenyl net hanol or

D'agll’%mgzg’gﬁ]g\é@?thé}?ﬁggtyvo-step variant the ketone is

reduced with a reducHng qgen%ﬁa&ch as for exanple

tal hydride such as 95N RRy Li Al H4 Fn | BU2ALSI_
formthe al cghol . 1 'QEUI ting al cohol\ can \

fed in theypresefay>bf a Lewis acid’ as for

| e BF3* 2\\t rifluoroacetic acid, | or AlCI3

lo a reducing agentStypch as e. g. , BH4,
or PISIiCIH to formthe desired di pheﬁayl met hﬁw'}'lg. The
one-step process starting fromthe/ketone t,o obtain
the di phenyl net hane may be carrid out e.g. with a
silane such as e.g. Et3SiH a or ohydri de suih ﬁﬁgen-
e. g. NaBH4 or fmMgbgen-ni um hydride such as |Li Al
t he presenge ofMetal-ewi s acjl such as for gxanp
BF3* OEtH, I s( iExchahgeior ophenyl) 15 bor ang,

Br

change

tri#lug etic acid, aldm nium chl gti d% or{ InCl 3. The,
reactidns’dre preferabhyy carried oX®P R sdl vent sRsu
as e,g- enat ed Jfydrocar bons such as 2. &
di _chﬁglr_omet hane, t #ﬁirbi or acetonitrile at

t enper at ur es BoCl - 80 TO %OC, preferably at| 20 P

100C. Reductio wi th hydrogen in the presgnce a |
transition nmefal catalyst such as e.g. Pd|on charcoal O
are anot her Hossi bl e nethod of synthesis. 40
Reductions according to Wl ff-Kishner or vgriants
thereof are also pdssible. The ketone is first of all |
onugrteg,a th hyd \ii ne or a derivai veat hergof, such.si
s B.Jg. 2- big#t el T- but i, et hyl s\ |
ﬁ$ Zone whi%H %{'ﬂgéh’(s do o
i pn cond™TONS_and heat |
ne and rBirBYeh. Theaf | e,
carried out iR’ one reaction step or after lisolatiBh of

the 25 hydrazone or a 8&R3ative thereof T4 two

separ ﬁgen reacti on steps. Suitable bases include e.qg.

KOH, OH or KO Bu in solvents such as e.qg.

et hyl enegl ycol, toluene, DMSQO,

2- (2- but oxyet hoxy) et hanol or t-butanol; solvent-free
The secand; synthesiestiatesy (Bingsam D shoms anadlen passibia yayof

synttfildiding thetioghnEroMEhE GRS A96MRAA 1LflubBateey the example of

a trimethylsilylacetylene-substituted diphenylmethane. Starting from an aromatic

Hal

~ group which carries two groups selected from among iodine, bromine, chlorine or
_ sulphonate such as e.g. trifluoromethylsuiphonate, 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 example elemental palladium or nickel or salts or complexes thereof. The
reactions may be carried out with the alkyne itself or metal acetylidene therefrom. If
the alkyne itself is used, coupling may be carried out in the presence of a base such
‘as e.g. NEt; and a co-catalyst such as e.g. a copper salt such as Cul (Sonogashira
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) referably between 80 to 200C. An alternativ
WOEQQ{:/@Q@@H itions of the Wil ff 30 Kishner dggﬁ.?%ér?qoyowma

the C emmensen reduction whigh takes pl ace under acid
condi tions, which nmay al so be used here. WO
2005/ 092877 PCT/ EP2005/ 002618 37 Diagram 3:

Synthesis strategy 2 Transition netal i i 4 IN
couptioghThegreackens gk not\limitad to\trmedndgilylagsitylese, hut allow the use of

a nupfep 8F Barpal RS T3 Rgi s BBl JEGRAEIRE ity g s
varigibng irethe litetalGicHsek/P.Jj Stdap, F. Bﬁ;d@ﬁahﬂ/fé@;’%talyzééf R7oss-
cousy bR s STy 0BTt gt P s,
42, @6@% e ﬁ%ﬁ‘étﬁr@&ﬁéﬁo&e‘?élpi. GFH%tﬂef o blehd %Ir @‘e?)%ng% the

exa met hy acetyl ene-su
dipheihybimetbdnmdidzrwaﬂve&:aﬂpnag trfamfurmbonamlcsmg the algyreatpubstituted

arontils ATRGS (EAPEIT AEnarNSBa( ol Eomatin Sesurcngich Tay Be
prepéifég, gm%18yb§alrmmmet£@xah£dg@ag HeYErbet Rérefbiefste
(step 2). This metallised aromatic compound which may be used directly or after
further transmetallation, is added to a benzaldehyde derivative. This forms the
diphenylmethano! shown in the diagram. Alternatively it is also possible to use a
benzoic acid derivative such as e.g. a benzoic acid ester, anhydride, chloride or the
acid itself or the benzonitrile. Instead of the alcohol the corresponding ketone is
formed, which may also be obtained by Friedel-Crafts acylation as described above.
Further reaction of both the alcohol and the ketone to form the diphenylmethane
derivative has already been described above (step 3). The trimethylsilylethynylated
aromatic halogen compound may however also be converted directly after
transmetallation into the desired 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 chlcride. 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 transmetallised first, for example, to 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, Berlin/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 example here for R® denoting ethynyl or trimethylsilylethynyl, may also be

carried out analogously with other R*-substituted aromatic groups.
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WO 2Q0%/0P487end of the dihal oaromatic corrpounci:,’C

i odi ne-carbon bond (step 1).39The catal ysts used are
for exanple elenental palladiumor nickel or salts or
conpl exes thereof. The reactions may be carried out
with the al kyne itself or netal acetylidene therefrom
Diagrgm 4t fynthiesimelrateggBf i s used, coupling may be carried
out in the presence of a base such 15 as e.g. NEtg and
a co-catalyst such as e.g. a copper salt,6such as
(RSonogashi ra D, 2005/ GR8gAsHEr EP2005/ §02618

coupl img) . The neacti opsugling not | i nitedsto
% t hyl si | yl a8bty| ene;—btut—attew t he a
r of t i nal al kynes. The reacti
Hal eXYensd vel y docunmented with all its Mvariathgdns in the
literature (see P.J. Stang, F. Diederich, 1 D2
Met al - Cat al yzed Cross- Coupling Reactions,; Wl eW V@H,

Wi nheim 1997 and Angew. Ghemiki-lontStilled. 2/003,
1566- 1568 and literature citedcodinding n). The ot
Hal-siiirgr,iOCST reparing the diphenyl methane deri '
M = e @B PED2t 9B uncti onal i sing the al kyne- substit ut ed
aromatic group to obtain a netallised (M,' Li)
aromati c group which may be prepared, for exanple, b){

~a hal ogen-netal exchange as descri bgd @reiqgefore Si
(step 2). This nmetallised aromatic Q;Eound ich y Y\
be used directly or after 1o furth tion,
is added to a benzal dehyde deri vat jjjve.
di phenyl net hanol shown in the diggr vel y
it is also possible to use a benzoic acid deri vidti ve
such as e.g. a benzoic acid ester, anhydride, chloride
or the acid itself or the benzonitrile. JInstead of

the al cohol the corresponding ketone is formed, which
Synthesjs alrsiegys (hiagianed) byows asddier@iivetferra of sunthesissirategy 2,

whicf R R ARRY fond g BB SR b By rove
I¥", bl ShbMRI ot iSited frraehs. TR ByALREels diafds aiigvn dinsdticigroup
The trimethylsilylet h%iggl ated aromatic halo

en .
whicl gafstesrhethayHalgrayr, which slepetesdsh baiogen atemaigrnea pfipine or
T r |
odinfe 67 BEERIGTEISRH ARLB, S0k 86 B, RirGicBlarieShipifito, and
also alntetalliedeafredV, sudhadsogegna{OM),65i(DAK ol SnBaagtoeg. The two

wth a 20 benzyl el ectrophil such as e.g. a benzyl
centrg SHIEchyateR! Bravde SxENasd e SRisFtel g atddhe gther.
Syntwééié‘gwétegge ih&étfeﬁés %Hif, With deXdifpRriR @GRkt ofall the halogen
transiti nmetal catal yst, such
atom Hal is exchanged for an alkyne substituent in a transition metal-catalysed

reaction such as e.g. the so-called Sonogashira coupling. In the second step the
metallic centre M is exchanged for a benzyl group which is activated e.g. as the
benzyl halide in another transition metal-catalysed coupling, to obtain the desired

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

Both steps may be carried out using transition metals such as e.g. palladium,
rhodium, nickel, copper or iron, or complexes thereof. Both types of reaction are
described in detail in the literature. The method is not restricted to that shown here

but may also involve reverseing the sequence of the two reaction steps. in this case,
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therein). The aronmatic |ithi4ddm or nmagnesi um group nay
however also be transnetallised first, for exanple,
to obtain the corresponding boric acids, 25 boric acid
esters, stannanes, silanes or zinc conp ounds Then it

the majalic capedM i frsiialkas! 1rtha henavaToHB rambieN tha dRloaen or
t
poefgfllghBh ol Bt & S Bbpos RGP O 170 10
H D. Verkruijsse, Application of Transition Metal

In o DIt PRie BRGNS ofRETa TRENYIEo 7 BIFSeBf 2) Aktording to the

mver@# KY5&s tdft e?él‘? d§|@roup to the internediate
8pr08ut 0 rmul a " according to steps 2 and 3

or step 4, whi ch are |IIustrated by way of exanple
here for R3 denoting ethyn Jimethylsilylethynyl,
may al so be carried &tk é%al 0g usly wi th ot her

R3- substi tuted omat i &
PCT/ EP2005/ 002618 ™

}_EQSIS strafjegy 3

R4 Sim R4 S VIRG M- R5 Ri
2 SuziRFo or gt Me =C7 B orf coupl i ng Hal
‘Hal M= e.g. (CR)Z SnBu3 RL / Z,B ~\ RS I
Synt hesi squ;at Yoby GRPagram 4) shows an alternative
form of synthesi

hrategy 2, which is also
il lustrated usi ngRhe exanple of an aromatic

trimethylsilylethynyl group 5 11", but should not be
limted thereto. The synthesis starts with an aromatic

wher@h®PR’ to R® are as hereinbefore defined and

RE, R¥® R R¥ are as hereinbefore defined and independently of one another
represent for example acetyl, pivaloyl, benzoyl, tert-butoxycarbonyl,
benzyloxycarbonyl, trialkylsityl, benzyl or substituted benzyl 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 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

in the presence of a Lewis or Bransted acid.

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

- triethyl, tripropyl, triilsopropyl or diphenylsilane, sodium borohydride, sodium

cyanoborohydride, zinc borohydride, boranes, lithium aluminium hydride,
diisobutylaluminium hydride or samarium jodide. The reductions are carried out
without or in the presence of a suitable Brgnsted acid, such as e.g. hydrochloric acid,
toluenesulphonic acid, trifluoroacetic acid or acetic acid, or Lewis acid, such as e.g.
boron trifluoride etherate, trimethylsilyltriflate, titaniium tetrachloride, tin tetrachloride,
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pseudohal ogen group, such agte. g.

trifluoronethanesul phonate, and also a netallic

centre M such as e.g. a B(G—I)Z Si (Al k)3 or SnBuS
The two centres thus "activated" may

scandy ou&vﬁlg@c’&a@ﬁw@qi%cﬂemwn%ﬁ@ the f%ducmeagﬁnté\nd the acid the
AR SR EFOGP 7 Ol RUPLES OGPt rayEra e,

ch!oremlmiaageﬁnlfmle touaid hegane, h:hethyhe’mer [ tetratp]ydrafwian j dioxane,
tal -cata react i suc e. t

otharigl, it A FUXBERRANGGP at (TRE AW es HFtepen ST a1 201 One
particaHy Sui Ot[ﬂlé c@%Bfﬁ%ﬂSﬁ dr f‘%ége"ﬁt@ %ﬁsy &ts%Pé’)E’a rHﬁl'eQﬂ théthylsﬂane

acti'vate enz de 1 n anot
and haram $n|ftuocmder&theﬂate; anhdcly @@bmmmmntiygsedon @bemnﬂnlema‘

cion e eBB TS 6 Sl el ST HiSRobEh ey may be
used $h ﬂ{ésp:’&}én@@ or:artlranemoﬂuhet@qs Laast, atthtd s g NBalRIdhurs Wi

as e. adi um  rhodi um nickel, copper or iron,
charagal @b%gn@x aickehdn é@*ﬂen@cﬁuﬁ:htqqo@b'abf/dno&ram gihybacetate,

meth%ri@c @%ﬁgl &%t%?@@é#qﬁc'bc‘icﬂ%“ er 1l slf%ﬁnat-gﬁedé‘%%ggg I's

|nvolve reversei ng the sequence of the two reaction
ps. .In this case, WD 2005/ %?2877 P /EP2 05/0 26;{8
AltermiaSivBive i@ I3 Branaié cAMPOUBS of Gengral m% PHOTBERAG)
0 Hal
proced B ey Gl i oo Bf Gralroh gl
conmpounds of general formula | , in process a)
according to the 5 invention, R%4con'pound of gener al
fornuIaIIR1R2R4FR1ORR5 OR8d0O RO',. ORBG
OR8b wherein R, Rl t¥ erei nbef ore defi ned
and 10 R8a, R8b, R8, |Fg3before de“‘llned
and i ndependent Iy of present for
exarrpl et yty; »

case two

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, arylmethyl, 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 hydrolytically in an aqueous

solvent, e.g. in water, isopropanol/water, acetic acid/water, tetrahydrofuran/water or
dioxane/water, in the presence of an acid such as trifluoroacetic acid, hydrochloric
acid or sulphuric acid or in the presence of an alkali metal base such as lithium
hydroxide, sodium hydroxide or potassium hydroxide or aprotically, e.g. in the
presence of iodotrimethylsilane, at temperatures between 0 and 120°C, preferably at
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. roups R8a, RBb, R8e, R8d forma
Wom@&%ﬁeacet al or isopropylideneketal or P{g/5P2005/002018

2, 3-di net hoxy- but yl ene grougt2nhi ch is |inked via
position 2 and 3 of the butylene group to the oxygen
atons of the pyranose ring and forms with thema

tempagHaaREtGPen dond HoaT :ﬂgpmlggﬁqa@atﬁpﬁpggf%%m cleaved by
treat@g%?r?gcbgsdchea 3&‘1‘?@6}9& Ohcil BBHBrﬁaII?rm ﬁfé’ﬁ s cé‘%\‘g solvent

e reduci ng dagents for the reaction i
such esaetie asid airtempesatul'esaisetwelemﬁmamd 12@1@) popy kreating with

tr di ph | di drid
sodig iy R sl PRI W iEsatrs Ay 8 soent urhSs.
tetraﬂydr&“u%ﬂ 8t H@tﬁﬁﬂd%ht@?ﬁﬂ;é’r@tureg@eﬂhéé?b%ww gm ni um

Rydride or samarium i odi de. The reductions are carried
out wthout or in the presence of a suitable Bronsted

Any P58 ard Bt o 05l B BEEr exampple yorlytiogly in an
aquedgs dolvent, leayViin wattérd lsontﬂtBr&ﬂlwat@' achlit agidiwatét,uor i de
et herate, trinethy I'silyltriflate, titaniium

tetram@&r@fam/watef@r dmwn@évatseﬁn &he geesener pheg/asidbeych as

/ §
itooF R AERGE R or do Ll 8L ol .o i e
presdme ofri@mntlmthym}ﬁnbﬁammpe&dtwes bétwensd ke r20°6 upteferably at
for ex chloride, chloroform
temp%'@é‘t"@ﬁ%ﬁ%ﬁb(ﬂy ' “mexane, diethyl ether,
t et rahydr of ur an, d| oxane, ethanol, water or m xtures

t hereof at tenperatures between -60C and 120C. One 5
A tnrr;mhylsdm lasouryissiieavesl fer esatmipieain watenfan agurousssalvandingixiure or

a lows{ RisPHBTRIH AL meiaiol it BlneBif in PRBoBSH R oA bagt bciEas

lithiurthydedade, Qefd@lﬁtﬁﬁ hgdrxide, W@h Wadisoreite of 6diaRtmadtoxide.
Moreover, hydrogen may used in the presence of

In aqueiisor aléﬁh%‘& mei%aﬁ%?t suehyas egs hydgpehingiq %faﬁidﬁ'ﬂeamaceﬂc
acid 4f} reglg%: re%@@%u{t’%tﬁ%e#or ?ﬁﬂblrgﬂf%rﬁ(gg&véﬁs uch s for

uran ac e nol
examyphd dietrold ethee| ﬁedrahydn@furbnrortdmwmarethamemt is@tso suatable to use

.descri bed. tern in order. to,prepare
ﬂuo”‘g% Sé’P Ferfedd tfPEP%fﬁW\ON&E’&HPHE‘%‘S b process

b) according to the invention, in a corrpound of
general formula Il RL R2 R4 R3 |11
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, ethyi acetate or
glacial acetic acid, optionally with the addition of an acid such as hydrochloric acid at
temperatures between 0 and 100°C, but preferably at ambient temperatures between
20 and 60°C, and at a hydrogen pressure of 1 to 7 bar, but preferably 3 to 5 bar. A

. 2,4-dimethoxybenzyl group, however, is preferab!y cleaved in trifluoroacetic acid in

the presence of anisole.

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

methanol or diethylether.
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. O ORBC 15 OR 8b wherein R1 to R a
WO%%Q%Q%%?%YG defined and R8a to R8d denote 2%21[/%{32?)9@/002618

protective groups defined het3i nbefore, such as e.g.
an acyl, arylnethyl, acetal, ketal or silyl group,
and which may be obtained for exanple 20 by reduction
fromthe conpound of fornmula Il as herei nbefore

descri bed, the protective groups are cleaved. Any

In th%lj%%c |Bb$ td%%{:llllgé%l Igél%ﬂ%elf&%dahﬁ r%cﬁ@g%%&;% %l%)égﬂpél?cih as ethynyl,

n-an- aqueous

hydré:x80 phiiRG, Etkylamirey or iftied iglowss Maydeqirotected during the reaction by
t et rahydrof uran/water .or 25 dioxane/water, in th

convgptiona) @éotsptlrwqgwpa whieh agcleaved agripaltaritae &ﬁcalon
hydrochl oric acid or sulphuric acid or in the presence
of an al kali netal base such as |ithium hydroxide,

For a{amplen ahpbtectindegroup fiart ars ethynytmdupxhan&ebe the trimethylsilyl or

.. i cal .g.,in the sence
trisopiiayt 9rouer e S sapopSyEoRUR TSY BlspsSas! ana protective
groug.20C, preferably at WO 2005/ 092877 PCT/ EP2005/ 002618
42 tenperatures between 10 and 100C. A trifluoroacetyl
group IS preferably cl eaved by treatlng with an acid

For AR DU FAR 54 Bro BB T Pl A A DB GBA0E Bt

trityl, lb@hmﬂeﬂtéﬁawdioﬁ;aﬁﬁymrobp treatl ng with sodium

hydr oxi de sol ution optionally in the presence of a
sol vent such as 5 tetrahydrofuran or nethanol at
‘tenperatures between 0 and 50C. Any acetal or ketal
protecting group used is cleaved for exanple

Proteleting girqup'scfar by aminanalkyigodow sr Bvinegnoup may. be, fomexample, a

I SO ol / wat cetic, acid
formyl SA4ay PR BT BTt et RkIPiCarhapyl thenzyioxycarbonyl,
b gmﬁt%@beﬁ rmcmrﬁe%xgﬁe | ffdufpl uor oaceti ¢ acid,
enzﬂy rochl ori %ﬂaél d o: sul phu r#g gm gl or aproti cal ly,
in the presence of iodotrinethylsilane,

oroh LSS ESB EA R Bo A ALy o v

enanﬂcﬁrﬂ@ﬂs asd/et giaskiedMers a3peRtidriedwreinbefdte aTheS Yer example,
solvent m xture or 15 a |l ower, al cohol such as

cis/trafs Whfglesdnaybaaageived inte dhejf eis anddrasts igomess adgpragounds

~ with at least one optically active carbon atom may be separated into their

enantiomers.

Thus, for example, the cis/trans mixtures may be resolved by chromatography into

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. 6, 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, if these compounds are
obtained in racemic form, they may subsequently be resolved into the enantiomers

as mentioned above.
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) dr oxi de, sodi um hydroxi de, potassi
WO é@é@eﬁ@ or sodi um net hoxi de. | n aqueous oFéT/gg@gpp@OZS‘!B

sol vents, acids such as e.g.4hydrochloric acid,
trifluoroacetic acid or acetic acid are al so
sui table. For cleaving in organic solvents, such as
for exanple diethyl ether, tetrahydrofuran or
The enantiosergera Rreferalily peparates By, pelamresenﬁraﬁ@ opghiral phases or

r
oy e A8 o R e R0 B ool A AT Bty
activgsabptanse ahiehnfonge aatts Yor desizatives syolr axge.go bghm ar iamad es with

th hyd {n th f t al yst
the ra%eqﬂssg ) PRAulY asidsand hepsivated dempat &Eéﬁf?u ohols

theréaag,ité(]@gé&arsﬁiﬁv@ duaa{s% éﬁggﬁh@r@m ﬁs%r%rﬁht.@ésemug

1 on a tiron of an acid such
obtaingdy exghbn the basjs @f their dl&&pmmsun eelubiityyedilsDthenfded eotlpodes

o BT b g R S ECBy aABh o
swtaneeégﬁrﬁ@'Upt%a‘W aetifsbeidd in ofmibiBsd ary 8gnhd DIBAY R forms of

however, is preferably cleaved in trifluoroacetic acid
tartagigyacigps qmegg@u&@ﬂaﬂc agifl seire-tolgtararicaaid, suaka agjg, mandelic acid,

com B EHE SFARNL oS0 e BERIA A A RSty o
alcoHty eiancthe foriexaatplel ﬂrork(y) ineattol agd wintdptically active acyl group in

|odotr|nethyIS|Iane OF E@II usi ng a S Ivent such as

amidgg: fay pxaBpleh MY bra (3 thdexyassbo
di et hyl et her. WD 2005/092877 PCT/EP2005/002618 43 In
‘the reactions described herei nbefore, any reactive
groups present such as ethynyl, hydroxy, am no,

FurthRgsbis. dpe gy eebfuent s bF”%X/&E%e RuE0F0 GHisafS thefeor,
parti@lISRYRA phdrhacéltical usdimts ﬁt’l’ecbh lo§ichmy a@e@pmlblé safts with

protiecting group for an et group may be the
inorganpicrastarganic[agidse Acidsrwhish m@pge uge@dy thipqeurpose include for

cxanfpLHABRIE AR Tl IR0 R RO T Py s
phospRéricatiy dfumxaticoicidsuneini®acid, tacticethly cifid stid, tertriglacid or

trityl benzyl or tetrahydropyranyl rou
maleic acug y y Py yi 9 P-

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

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

or phenylalanine, which may have particularly favourable properties such as a high

crystallinity.

The compounds according to the invention are advantageously also obtainable

. using the methods described in the examples that follow, which may also be

combined for this purpose with methods known to the skilled man from the literature,
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 phamacological
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Pr ot ect groups for an am no, al kylam no

: r.lan
WO%QQ%BQ be, for exanple, a 15 fornyl, ace ﬁf’EP2805/002618

trifluoroacetyl, ethoxycarbaemyl, tert.butoxycarbonyl,
benzyl oxycar bonyl, benzyl, nethoxybenzyl or

2, 4-di net hoxybenzyl group. Mreover, the conpounds of
general fornula | obtained may be resolved into their

propestig.t mafﬁwlgrlﬁaa/imibmraﬁf@%@ﬁémg sodiymeepensiesyd glucose

oot iSRS SGLIE D i Pcr L e ans

i soners, and corrpounds wth at | east one optically
-active carbon atom nmay be separated into their

The Riplegicabpiapertiestel fhe nedy cepaynds Wﬁa(éwcmmt@@ﬁ%d as follows:
m xtures may be resol ved by chromatography into 25 the
cis and trans isoners thereof, the conpounds of

The @Bhtgroélthé substhracds tolinhibitdle GIGLCR2 aotivity may beademanstsated in a

test stup 11 vt eotio-g o i (ARSENE OEL & Spt Shermhtivean

HEK®4 celﬁ&gmeWA‘ﬁYC'NB @REM%‘?Q? WHISH ¥ sthB’Qraris\'@itéd Qith!

ant | podes and conpounds of general fornul with at

exprassist vertersydensV (lavér@gbnnEMEﬂnacomldmmumtw LaGB4%, which

contaiy e cRB I FRES<Ind Peded e Rlmal sl ghusateper

cotrafSporter® (Gehbafiki AR NONRP i 36a4) @HO O KSGLPRaF HEK-hSGLT2).
crystallisation,, and, if these conpounds are  obfai ned

These gell ipesrdranspery G- @9"%9'%@@%@!@%@&0@&9 v erAMG,

e

.preferably separated by colum separation on chiral
by recrystall)isation froman optically
The §€ﬁ%ea%§ﬂy\)%ﬁ?"@dr %‘9 qsegah?‘fvf'rg with an optically
CHOMSGIVE2 suRs ARG RIVIES (@eﬁgm@ F3§| Méduarn cméwrﬁtaké?ﬁwﬁwqb%

as e.g. esters or am S Wt racemc conpoun
foetabealf $eruireand 25 iugénbmmmélnutrogeal eaddREK283-hS& 16t cells are

e s BRFLGR by R Bt B o8 PP A

(Inwtl@@ehheTh@%bﬂs afe d&tached irohethensiftere flaskd bipihbhing twice with
| st the free antipodes Eﬁ}él'be rel eased fromthe

PBS md subiseaiently dieating with tngpsH/EBTA. viitar e aggition of sell cylture
mediGh the %bﬁ?g*eec%ﬂgp@da%hﬁﬁéméﬂ e #dlf(ﬁe di’t?m'a[hacngmg]r?@d ina

use are orns O aI‘IC acl

Casydﬂelj e:ounwri 'Hnémai) @_Oacu'eds per well tavé peeded ito a wioita] 96wkl plate
i,c ac

del
' coated wuth polyrb? sine and tncubated overnight at 37°C, 5% CO.. The celis are

washed twice with 250 pl of assay buffer (Hanks Balanced Salt Solution, 137 mM
NaCl, 5.4 mM KClI, 2.8 mM CaCl,, 1.2 mM MgSO4 and 10 mM HEPES (pH7.4), 50
pg/ml of gentamycin). 250 pl of assay buffer and 5 pl of test compound are then
added to each well and the plate is incubated for a further 15 minutes in the

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

started by adding 5 pl of "C-AMG (0.05 pCi) to each well. After 2 hours' incubation at
37°C, 5% CO,, the celis 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 ul 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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. sul phoni ¢ acid, glutam c acid,
WO @Oiw acid. An opti caI ly active al cohof']"ﬂ%ﬁ’eﬁg%f’?mg

for exanmple (+) or (-)-nmentHdél and an optically active
‘acyl group in amdes, for exanple, may be a (+)-or
(-)-ment hyl oxycarbonyl. 15 Furthernore, the conpounds
of formula | nmay be converted into the salts thereof,
particularly for pharmaceutical use into the
l.nQgi ' :
To dé)[gyrgfﬁg Ctﬂg 38%8 |V|%\f\fvgﬁ Pt\%\ﬂ%cﬁ to ﬁhﬁ'%g%(égy rﬁtlﬁidhs%st is set
up in mmmﬂm ¢DNAFdehSGLT1gGenbaak Iﬁyxir NohNMOOIJSaG) ) thstead of

drobrom c aci d, hanesul phoni ¢
hSGfa}é ESR'AﬁF’I(%‘BF?éSP@ '%gkggq{t%a'%ﬁgélcﬁ S-succini ¢ acid,
lactic acid, citric acid, tartaric acid or 20 maleic

acid. Moreover, the corrpounds obt ai ned may be
The coompaysmdscfigeneratifamnoulad acf:olrding(mwtbbén\aem:ono may: for example

“have e ipnoiel FAOR 0B, rlics R b ool st arafergbly below

50 nwhi ch may have particularly favourabl e properties such
as a high 25 crystallinity. The compounds accordi ng
to the invention are advant ageousl y al so obtai nabl e

. USj . h . j I
v Tl PRSI el e BB Snerst formuia
accondirightonttik hedmtisnewd the ddn@spbndilhg@hﬁahaéemmdllh acceptable salts
literature, 30 for exa articularly the mathog_B
theregbaierhpattkAl RIS IRsgh e t m&mtﬁ@@rpwn@%é@@ ent of all

thosevt\%]?)e i gqn%ﬁ'n%gs@%%s\g(@]léﬁ grﬂ;?ge:’ r%ﬂ?cte@%gq :ﬁgﬂbﬁtlﬁﬁ ] 'tHH‘S@LT
actlwtyn particutanly the S$GIHE-2ntivity| Theretoré ycmmmmcbskﬂice;osd:hg §o the

inven}ios penpaR i ey eiablstiol I RV Blch SEtreatiip i of Hissased

rticuliHythbRibolie Hiseederan ﬁ@@eﬁﬁ&héﬁﬂoﬁ@@ﬁ@mam HpRSEdiabetes
pa I(l:'lot ryf'msportler SGLQI' %referabl y SGL.T2. The bi ol ogi clgl

meilnpsmplnoe@oa§r of digbstan (suahes e retigonathy. rim”tm@%‘_hm)fas
neurde BT ab At B8, s ool sl BEABROR Al b

ketosi‘s;‘ieatﬂivbmypbglgbaan@-m'yﬁénnﬁklinabhﬂm dl43dse MetalGlit disbrder,
or alternativel HEK293 cell 1ine CRL-1

insulig 7@§i,stamedneta§>0§@ syngromes sysliridagmizs ef ﬁ%efent origins,

atherosclerosis and related diseases, obesity, high blood pressure, chronic heart
failure, oedema and hyperuricaemia. These substances are also suitable for
preventing beta-cell degeneration such as e.g. apoptosis or necrosis of pancreatic
beta cells. The substances are also suitable for improving or restoring the
functionality of pancreatic cells, and also of increasing the number and size of
panéreatic beta cells. The compounds according to the invention may also be used
as diuretics or antihypertensives and are suitable for the prevention and treatment of

. acute renal failure.

In particular, the compounds according to the invention, including the physiologicaily
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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WO 2§ﬁ%@?5E228ZS§ t %."fﬁ"fg Cont ai ns the fgﬁk ?@ﬁ*ﬁbmmw

codi ng sequence of the humamM&odi um gl ucose
cotransporter 2 (CGenbank Acc. No. NM 003041)
(CHO hSGA.T2 or HEK-hSG.T2). These cell Iines

e St o S B 5 e
r -
oot R TS G537 . o

naturﬁuamd yeavity of the-dliness &1 eomditiouand Bieoethachard freqguehcyl 6Po

admigiialpn S in K th8 rRenS o@8r 08605, Bxpadbriavi it ddsags may

be frisht D tol 9§60 Fr@ftp@éfeﬁa?élﬁ 126 raemngn% arfveaL T3 r&R@C 'aﬁd 1 to 1000 mg,

(Invitro he cells are detached fromthe culture

preferaladylastOb Q/mghubygorawwe.vmtqaclz@asggdanwstﬂmd écfgéhtmnsas a day.

For thisiflip8d. thé SobpbRRUE oF ! bisial Y afititingdB iy ifviogion
may be ferhblated], optibnailyaddeiher Withther activeatstfices Cl@g@thiarr with

Then 40, 000 cells per well are seeded intg a whit
one YanRES l”eﬁl Cé’tné’en@?ﬁﬁl &arigrs Rngéndilpentss e1ge WARECAMR @Lﬂf ﬁh e'éCtose

s ST S, S, i

amd,SattaMm acid, waternmvaizs/eilaaiql, Wwatérigivick(dl, wate®/'soMNitohCl 2,

wateé@%ly%%q\%oﬁygcggp'%ﬂ%yw%i%? vt of Ces:

carb&@ﬂ’ﬁlﬂH?@elﬂﬂ@sé B?fbﬁy%@?ﬁﬁc@s 28eh 29Hdrd #RbridifaBleahktires

i ncubated for a fufther 15 mnutes in the incubator.
theresf, g0 poedumeaiveationa gaernic @senafetw@gwah@s plain eotoat@d dablets,

caps{iE8rboRars? sudHatislt e RERRAIEE Pl L olpat o ot 30

37C, 5% C2, the cells are washed again with 250 pI of
PBS (20C) and then |ysed by the addition of 25 of
The epmpoundscascording do the inyeation pay aiso be UI?P@I"E)S@PHFQ@O“ with

other ERF BN e ARy 3o Rl ER L R b 1 e
disedses @indtdonditiohe merdiorectabavey @thet hetivelsbatsedsswhichare
suitaél%lfﬂ{ ?‘I"PL#‘a‘E‘?’B map%:&q: d“evér %g%rg\f)%l%)ﬁg %\Ilhqgn Sot%f%?ate the
theraB@ﬁ_t’lcE@ﬁ’é)&@f QRGBT ahbagbhistalcebriimgtd the iR with Yespect to

respect to human SGLT1 an anal ogous test iIs set
one qi ¢h¢ indigdtions nhentiopied gnsi/omadch alipadhs slosage of an&GLT
antagNonls(%%%égl)dl ott%eqnvéntion to be reduced. Therapeutic agents which are
suitable for such a combination include, 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. Gl 262570) and antagonists, PPAR-gamma/alpha modulators (e.g.

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

30

(e.g- LAF237, MK-431), alpha2-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
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. is expressed in CHO K1 or HEK29
WO?@?@J@% ounds of general formula | accordi n}ﬁgt%ogloozmg

i nvention may for exanple H¥/e EC50 val ues bel ow 1000

nM particularly below 200 nM nost preferably bel ow

50 nM 1o In view of their ability to inhi bit the SGT
I Vi the c faormul a

activity, t unds of genera
pyrugate &eavﬁ@ktr@%ﬁp HilowsRng aodnig E asdpr @é%ﬁlﬁ HYIG-CoA-
I I a
reduP 86 WRFGHrS RE10, KrfVfsRal? Meyagelif), ThRRLE RS gobezatibrate,
fenofibrateg nniadiinie acideandthat derivativés thehresfe Pd%’rRl—latphammnsts PPAR-

detta st P CAL T PRrs (B AV Barabe) e driiagiprp 3biedlioR igpivitors
such B ISH¥amplé CSRAMIBE, lﬁl‘ecéﬁ“@bﬂﬁilﬁ@s&@ﬁaﬂéeé 5044, G6r ekdinple,
parti cul ar!b'gltsw table for the prevention or treatnment

choléstyramire Jakibitorsaafileaa bile lagicsangnar, HLYi-saisivgroompsnunds such

as CﬁiF M‘n t)ﬁgxss ﬁcii?é%ﬁ@rép?ggg\@’ $L§) %?lgée%ﬁ‘a gagn%g obesity, such
as sibgrarneadritgtrangholigestatiy, dexferifimarmpel bikekine dartagbnists of the
foot, ulcers, macroangi opathies), netabolic acidosis

canngbinojdd rggpgtor,rl‘@gé-{ il recepisbaniagqaisis MC4 receptor agonists, NPY5
or NW@%PH@’?}HHQ@P@ oS 9%&1 HE"S@QIIBfQ@bls % agonists of
i nsu resi st anc met abol I'c syndrone, [ p|
the 56fT2direEepteont ori gi ns at heroscl erosi s and rel at ed
di seases, obesity, high bl ood pressure, chronic heart
failure, oedema and hyperuricaem a. These substances

More?(;@r babisdtionaith dRigs 1BF PNABKEIAG hRH Ro68 |pressure, chronic heart
egéneration such as e.g. apoptosis or necrosis of

fallurp@rn@tlwcs@erdm sucateds €.9. Al aptagonisis os Alfeinbitdtors, ECE

A T R R D e—

antaddhiste @$ tHigalpha-adikeerdio decdpiér, aihibifas of ﬁ@utral érﬁio@eptldase
cells. The conpounds according to the inpvention

thronmwebeg@rgsatlowwtﬂr@ﬁné SRS QHCORRYRA mﬁhv@@f é‘Fﬁi suitable.
Exanﬁ:{!&% Bf‘éﬁﬁgie%fsal Irééb’bt%&?iﬁﬁ% hi aﬁ@%ahﬂ@?z%] Ellé%fetll |, potassium

ere ure i cular e conp
losartarg epriisagahonésdaten valsairtan, telmisaxdn,ndeasaean, EXP 3174 L-

1560007 B €520 Pimgien i ae o Ib fasasaHAei 56 Tl GAAHS, RU-
642782EMD-UDbASS Y3 R 791 1eﬁ:n¢\ g;lb%nsﬁn [l ré@«g%tgg ?g??o'niéﬂé; are preferably

and/ or di abetic conplications
used memenmﬁn@ventxon of high blood 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

treatment or prevention of gout.

. A combination with GABA-receptor antagonists, Na-channel blockers, topiramat,

protein-kinase C inhibitors, advanced glycation end product inhibitors or aldose
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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. T e required to achieve the correspo
WO;_{QS{%»,I@G?)%S for treatnent or prevention usual P&ﬂgﬁéﬂ%’omm

on the conpound which is to4Be adm ni stered, the

patient, the nature and gravity of the iIIness or

condition and the nethod and frequency of

admnistration and is for the patient's doctor to

deci de. Expediently, the dosage may 5 be from1 to 100

t I 1

There%?gr %gﬁ&fﬁ@P E%?é?te&é%ﬁvgﬁh?tpye]{%%g t@“ﬁ%@é@o Pg ? Hofn o%'ﬁgl
accoﬂatgﬁtoctaemm‘!ﬂbnimmepl@ﬂsldlognaw dccapdale <$a1t of sEoIn atduingpound

comtisc WEk 2h st $0R OF i Safbreryses oSt eb Adprg S5 2 O
comﬂir?:ﬂ%h']:?ayrtn‘éﬂrtfﬁr BFdprindd bH@m%Hé’iﬁiéélCc%?npdéﬂ‘ilﬁ{ \Wﬁfch% Shitable for

ne or nore inert conventional carriers and
the trelaﬂmmﬁtoer preveptioniaf Numsasar@pndlhonawmambe @lffactﬁsleby

a8 5 ST BB o PRARHARGE E g prerraby
metaM@ﬂc&!lseéﬁseFé RicORIY oneneft 1E/dida6ze @ conaitiohs fisicdi dtvlve, most
wat er / pol yet hyl ene gl ycol, propyl ene glycol,

partlcslargwct;@te%tewora!lahﬁh@lcomm@aw;@net hyl cel l ul ose or fatty
substances such as hard fat or suitable m xtures
thereof, to produce conventional gal enic preparations

The useddf the compoandaccomlireitd el |Btlaut|oh5 ocapdwkietgigadeceptable

sus enS|ons or, suppositories, onmpound ccordi ng
salt theseoh dn cofpRingtien nqther %@'V&s%@Sf C@dﬂ%?ﬂ!&% RJAC% t h

smul&itn'é%[lngc&r'a‘t’ St ARNRRS, bR rpélldhﬁﬁ W(l}hfrpé shbf space of time. If

treatment an prevent 1 on | seases and
they areraﬂmlnmedmnnutbafm@ho\tlee e laettveasubst@@mmmmto the

tablef |nat onsin
pationigpSelpahgrie el Ak e 2 SAUCERL treg the i it Sfiostances
are gi@éﬁ@&th@ﬁatﬁht Sk arﬁeauaarufséssatﬁaﬁro@wau@ 1zhnours but
invention with respect to one of the indications
particuiswlyileseethaart/asiuahisl € ROHIs.ow t he dosage of an SGLT
ant agoni st according to the invention to be reduced.
Ther apeuti c agents which are suitable for such a

Conseqm?itwam'z?iothe?bmt thwmematmﬂ ®elatasto diphaemaceatipaht s
Suc as nmetformn (0] ur.ea e.g. .

compgsiiga N ighreraprises awmﬁ%ﬁﬂg 'czﬁy Hi"a@ ?CP Er@ '%Vﬁ%‘ﬂ%ﬂ Ai de,
phys%fiﬁgglglh* E(ﬁ)t?Bl@ %itoéf' éél'cﬂ%%éiﬂﬁéur(@aﬂ? gf &%ls%hé F Rﬂae?ctlve

amma- agoni sts
substambsadﬁsa:glbed sthove RRARMEINAGAppHvenspdplicnallySogethgr with one or
297) | ugosi dase inhibitors (e.g. acarbose,
more\'}&ﬂ FHHER a"‘%@bﬁ&‘?"ﬁﬁu bitors (e.g. LAF237, MK-431),
al pha2- antagoni sts, insulin and insulin anal ogues,
G.P-1 30 and GLP-1 anal ogues (e.g. exendin-4) or
Thus,dayexamplehe phasmageyiical eempestionracprdieg to Bye 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 |l

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

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

two identical or different formulations, for example as a so-called kit-of-parts.
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. rosi nephosphat ase 1, substances t
wo mgwyed gl ucose production in the |i ve%@gkﬁsgémozma

i nhi bitors of glucose-®&0phosphat ase, or fructose-
1 6 bi sphosphat ase, gl ycogen phosphoryl ase, gl ucagon
receptor ant agoni sts and inhibitors of phosphoeno

pyruvat e carboxyki nase cho%en synt hase ki nase or V\P
In thé> troegaina e TolowingAedsHobowet WAy dtvains are not explicitly

show@jﬁ%{a@kﬁl&sﬁd% gl I‘oﬁ‘?@fedel %@E? E@%gthaﬁﬁll&ﬂrare intended to

illustratenihespratent, inedrtiorawitladutmgstrittitg dt es (e. g.
bezafi brate, fenofibrate), nicotinic acid and the
derivatives thereof, PPAR-al pha agonists, PPAR- delta
SR £.Q9. avasimbe) or
P’epaﬁ&fuﬁﬁ"o a&g?ﬁ%g@?ﬂﬂébl tors 5 such as, for
exanpl e, ezetimnm be, bile acid-binding substances such
E as for exanple, cholestyramne, inhibitors of ileac
Examilel acid transport, HDL-raising conpounds such as
CETP inhibitors or ABEL rggul ators or active
substances for treati S such as sibutram ne
or tetrahydrolipostg ram ne, axokine,
ant agoni sts of the eceptor, MCH 1
recept or antagoni st . : ..agoni sts, NPY5 10
or NPY2 antagoni sts ol B3-agonists ch as SB-418790
or AD-9677 and agoni sgs of the 5HTZc receptor.
Mor eover, combinations with dr ugs for influencing high

(5- br&h@@clﬂb&ﬁﬁﬁé&) @W@E@d}élg-métﬂaﬁoﬁem
a er osclerosi s suc as e. g ant agonl sts or ACE

i nhibitors, ECE 15 inhibitors, diuretics, B-bl ockers,
- i | .
a0.3 i SAVTRERLR oo % L AP PR IR FAIAY BB BB micure o

100 gr&fl @H@h@-@éhlb@béﬂimemmmtﬂoﬂﬂﬁﬂ dtclhlbrm'rrbkblayltaeThe reaction
ggregation mhu&@ ors and gt hers or _conbj ’ ?
mixturdd sireds e 14 enditerest and sepagated o abelatly ponstituents in

the rB%ngé\Hpo?é} F‘g?ﬂ%sﬁlﬁeels"@%%ﬁz%ﬁt # 150 ﬁﬁeéllbhloromethane the

osar eprosartan nesyl ate, valsartan,
solutlbah:m:edet! d0 -51C, b4 6. 5rg ofEamscsleme added. TBGIS(SQ 5gof aluminium

trlchléxdo%%%zdg&g %ﬁ%an’gﬁ%f‘%gﬁ%}e g?tg%acﬁégasg ho%( giéée%@"c The

~ soluti6A 95 %tﬁé‘él' for ldnotise PP Bt 408°T0 AR Xhen Jcured it asd. YThe organic

used for the treatnent or prevention of high blood
phase i separatethdff endphe auesns phaseds extraeted aiather three times with

nGBRRSH e, Srrbes" YEeits a4 AU Biftous 1 v
hydrohidtici a6idiltivice Withsgi MaigbeiuhomydRexide 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+CI) [M+H]"

The foliowing compounds are obtained analogously to Example I

(1) (5-bromo-2-icdo-phenyl)-(4-ethoxy-phenyl)-methanone
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\ : or prevention of gout. A conbinati |
WO&@b%&étor ant agoni sts, Na-channel bl ocké:?@ﬁgﬁébomoozma
topiramat, protein-kinase &1 nhibitors, advanced
gl ycation end product inhibitors or al dose 30

reductase inhibitors may be used for the treatnment or
prevention of conplications of diabetes. The dosage

for the conbination g3 BERY fRed-dbove is
usefully 1/5 of th @
up to 1/1 of the newyue SQME

normal |y recomended
nded dose. WO
2005/ 092877 PCTBEP2005/ 002618 ~49 Therefore, in
anot her aspect, this invegion relates to the use of a
conmpound according to the invention or a
Mas@gy&tﬁln@gEsﬁP]:lM/ﬁqswmtsl(srﬁym]df such a conpound
conbined wth at |east one of the active substances
descri bed above as a 5 conbination partner, for

(@) RGO IIMIPEEAR on of o seases

or conditions which cap
sodi um dependent gl uc
preferably metabolic
the di seases or cgpdit
particul arly di abetes or didbetic conplications. 10
The use of the conpound accé?ding to the invention, or
a physiologically acceptable salt thereof, in
conbi nation wth another active substance may take

Exanfbigge simultaneously or at staggered times, but

~ particularly within a short space of tine. If they

are adm ni stered sinuktaneously, the two active
substances are given pati ent together; while
if they are used at "Res the two active
substances are giVH§ ¢nt within a period
of | ess than or equa s, Syt particularly
| ess than or equal to|6 hours. Cbnsqquently, in
anot her aspect, this Bnvention relates to a
pharmaceutical 20 conposition which conprises a

4-bromeri egith 2-tnmgtie-benad)-heRZane; .
physi ol ogi cal |y acceptable salt of such a conpound and
at | east one of the active substances described above

A solatio ofrt@6n24i (6¢brparo-2ehro-phengiHd-nyethogephenylptdthamene and

or
101.5 ml triethylsilane in 75 ml dichloromethane and 150 ml acetonitrile is cooled to
10°C. Then with stirring 50.8 ml of boron trifluoride etherate are added so that the

inhibiting the

temperature does not exceed 20°C. The solution is stirred for 14 h at ambient
temperature, before another 9 mi triethylsilane and 4.4 ml 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 diisopropylether. The
combined organic phases are washed twice with 2 M potassium hydroxide solution
and once with aqueous sodium chioride solution and then dried over sodium
sulphate. After the 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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. carriers and/or diluents. 25 Thu
WO m#ggﬁ phar maceuti cal conposition accor ?%’&%{Pgopﬁ/OOZB‘iB

i nvention conprises a conbidation of a conpound of
formula | according to the invention or a
physi ol ogi cal | y acceptable salt of such a conpound and

at | east one. an ant agoni st
Masgprecimum (55 lbd’@&ﬁeﬁ&ﬁﬂ%’%ﬁe(%?&ﬁg Hlnert carriers
and/or diluents. 30 The conmpound according to the
i nvention, or a physiologically acceptable salt
The follewingf corapaundssaraduhitained alinatngausly todbstnapied! t o be
conbi ned therewith may both be present together in
one fornul ation, for exanple a tablet or capsule, or
(1) 4&#@%&4 Rdb- 2104-ettm<y-|9@rw)q%nz@hedl fferent
formul ati ons, for exanple as a so- caIIed kit-of-parts.
"WD 2005/ 092877 PCTLERQOS 54.8 Qvl/rf t he foregoing
and followi ng text, droxyl groups are not
explicitly shown QY n structural
fornmul ae. The Eﬁarrpl €S tha ow are intended to

illustrate f, entiqn without restricting
Masg gpeairum é%%'r Etm M&%MTQH] ng conpounds: Exanple
I O d Br
(5- br ono- 2 chl or o- phenyl ) - (4- et hoxy- phenyl
(2) 4oromipkbobloeo-24(@-i68o-bemizylpbehgénehl ori de and 0.8 nl of
di met hyl f ormam de are added o a mxture of 100 g of

di chl or onet hane. The reis stirred for
14 h, then filtered &rd S omall volatile
constituents in e rotary evaporator The residue is
.di ssolved in 150 m dichl oronet hane, the 15 sol ution
is cooled to -5C, and 46.5 g of anisole are added.
Then 51.5 g of aluminium trichloride are added

b t?hvvi se so that the tenperature does not exceed 5C.
Examplg 1l

Cl
SRy
Br H

4-(5-bromo-2-chloro-benzyl)-phenol

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

Yield: 13.9 g (98% of theory)
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and the aqueous phase is ext¥&cted another three times
with dichloromethane. The conbi ned organi c phases are
washed w th aqueous 1 M 20 hydrochloric acid, twce

wth 1 rly ut | W th saturated
Mas%%ﬂ‘?‘aﬁ’lrﬁﬁégf oﬁ%ﬁéégﬁ@ﬁ +¢ﬁEM' ani ¢ phase is

dried, the solvent is renoved and the residue is

recrystallised in ethanol. Yield: 86.3 g (64% of

ExampledVy) Mass spect rum (ESI'"): mlz = 325/327/ 329
(Br+ll) [M+H] ' 25 pe fol |l owi ng conmpounds are
obt ai ned anal ogously to Exanpl el: (1)

(5-brono-2-i odo-p
"WD 2005/ 092877 H;
spectrum (ESI ")

Qoxy |') - met hanone
‘ 8%&/& O Mass
Br) iMH " (2)
=30 I) nmet hanone /

CI/\I\ Br 50 Exan'pIeIICI
4- br ono- 1- chl or o- 2- @"4 nmet hoxy- benzvl) benzene 10 A

Tt 3HeTy ) - met hanone
and 101 5m triet hyI silane in 75 m di chl or onet hane
and 150 nl acetonitrile is cooled to 10C. Then with
A solgtion of 3.8 9.8(arbrasmoBhdercrpenavliaphans! st 140G Bl dichleromethane

is coglggqrq the icte%h.tﬂ?en 7.54 g tert-butyldimethylsityichiorid in 20 ml
dichloromethane are added followed by 9.8 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 hydrochloric acid and once with aqueous sodium hydrogen carbonate
solution and then dried over sodium sulphate. After the solvent has been eliminated
the residue is filtered through silica gel (cyclohexane/ethyl acetate 100:1).

Yield: 16.8 g (87% of theory)

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

Example V

Br

" 1-bromo-4-triisopropylsilylethynyl-benzene

Under argon 11.6 ml triisopropylacetylen and 14.4 ml triethylamine followed by 0.2 g
copper iodide and 0.73 g bis-(triphenylphosphine)-palladium dichloride are added to
an oxygen-free solution of 15.0 g 1-bromo-4-iodo-benzene in 150 m! dry
tetrahydrofuran. The solution is stirred for 16 h at ambient femperature and then
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o SFBPRETET 14°h ac ambi oni 15t emper Z? L?‘é’ Wafrzoosiozets

another 9 m triethylsilane @hd 4.4 ml boron

trifluoride etherate are added. The solution is

stirred for a further 3 h at 45-50C and then cooled to
ent tenperature. A sol utlon of 28 g potassium

ﬂfef%@h’@‘)l@'@i Eelite and ayararatgst dawn.sl heytgidieds ¢hrompalagearlied

Then the organic phase is
throdggr aalﬁdg{%%q8¥($6 cfn‘ t)he aqueous phase is extracted
Yreldarl@'tmg(mwoeﬁthecrrys) wi th diisopropylether. The 20

combi ned ni [ hed twice with 2 M
Mas%%?%@%l%‘rgéegr Hﬁ?%tﬁ%ﬁ%ﬁa(%ﬁm nd once w th aqueous
sodi um chl ori de solution and then dried over sodium
sul phate. After the solvent has been elimnated the
The folewihgecarspaunds ar¢ abtaisedanalogoushiarkxasmpleM: agai n
and dried at 60C. Yield: 50.0 g (61% of theory) WO
2005/ 092877 PCT/ EP2005/ 002618 52 Mass spectrum
(1) 4(bE§h1t)1 (tﬁtsz)prori’yl@Vy%l yrd 2 { Betidxy-hdviigl)-behzengol | owi ng

npounds ar e obt ai ned anal ogously to

4- brqn19 140@@@1{4 athpgyrbepzylrbehreg ispiaeshas ﬂwgeq{g@lﬁglr{garerlal for the
t =434/ 436 [ M+NH4 2
coup%?@?e&?b? 851 c{q%funr lS(,EdSbep(eAntggféo [ 1 (2 \

"benzyl ) -benzene / C Br

1 10 Exanple Il A 1 Br H 15
4-(5-bronD-2-chIoro-benzyl)-ph ol |A solution of 14.8
g 4-brono-1-chl oro- 2- (4- met hoxy- | )-benzene in 150

m di chl oronmet hane i s cool eg/ he ice bath. Then 50

m of a1 Msolution g or

Br

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

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

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

/<Sij\
s

90¢

This compound may alsc be obtained according to Example X.
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tribromde in dichloromethane are added, and th

‘WO 2008093877 s stirred for 2 h at anmbient 20 té?f%‘gl,E&{ZQ,Oé/OOQMS

The solution is then cool ed g5n the ice bath again, and
saturated potassium carbonate solution is added
dropw se. At anbient tenperature the mxture is
adj usted with aqueous 1 M hydrochloric acid to a pH of
1, the organic phase is separated off and the aqueous
£ h]a IS extracted another three tinmes with ethyl
_rgggﬁxa te. The conbined organic phases are dried over
sodi um sul phate, and the 25 solvent i,s renoved
conpletely. Yield: 13.9 g (98% of_Léeo y) WO
Ma

2005/ 092877 PCT/ EP2005/ 002618 53 ectrum
(ESI-): mz = 295/297/299 (Br+d) Exanple 1V C

Br 5 F ?‘
[4-(5-brono-2-chl@ enoxy)4tert-butyl -di net
hyl - si |l ane A sol u 0

4(5brorr02cBaor pernzyl )>~phenol in 140 m

di chl oronet hane is cool ed in the ice bath. Then 7.54
g tert-butyl di rrethyIS|I9c:hI oridin?20 m

(5- brghw%!-%-ﬂl DQF@@H@@@-@&%@Q#@!,&)g%- gggﬁpﬁe@gq!ﬁﬁthanol he

solution is stirred for 16 h at anbi ent tenperature

3.8 3 L6 B oS Sy F i B BRI GrogiSe ncer
argom&é%lwewcﬁ 17CA g ﬁsﬂm@&qqnmcb BV %ﬂ?n”w-ﬁbHﬂéne in 120 mi dry

y rogen car bona sol uti on an rired over
tetralsy}itoﬂunals uhqliadﬁ@ -790C. dihet oduticnl isstitrefider bbeat -€07GH Haret0.8 g

s-orori 2 el teoraeRy € pBralda 1880 it o 1ERyfElrrurap ape goded
drop\?/%é%\@af‘ 16h8RL The Wé§l§lt1§ s6lutionig Bfin the oslirklBAth138 Akl up
r+d

+
overmgbtrf@rﬂm eﬂt teir@aﬁrrrgw 'Eh$'3/W@t€;W$19Fid% apdthe mixture is extracted

with ethyl acetate. The combined organic phase are dried over sodium sulphate, and

(

the solvent is removed. The residue is purified through silica gel (cyciohexanélethyl

acetate 4:1).
Yield: 14.3 g (60% of theory)
Mass spectrum (ESI*): m/z = 461/463 (Br) [M+H]"

The following compounds are obtained analogously to Example VI:

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

—~
QO

Mass spectrum (ESI): m/z = 487/488 (Br) [M+HCOOT
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11.6 m t | acet !l
WO ?&@Pﬂ%gynne foll ovvetrjl Ibf/ogrgpé aiipﬁe?”. 33. ﬁ/gﬁ’@%woozms

0.73 g bis-(triphenyl phosphigée) - pal | adi um di chl ori de
are added to an oxygen-free solution of 15.0 ¢

1- brono- 4-i odo- benzene in 150 m dry 25
tetrahydrofuran. The solution is stirred for 16 hat
anbi ent tenperature and then ' WD 2005/ 092877

0 . I

@ (S AR R el %ﬁé@%‘fkﬁ%@@ fshyfHiethanol
through silica gel (cyclohexane). Yie 17.4 g (100%
of theory) Mass spectrum (ESI +): nizS{ 36/338 (Br)
[M+ 5 The follow ng conpounds are t
anal ogously to Exanple y: (1)
4-brono-1-(triisop opylgll y>f4eethoxy benzy
1) -benzene 4-brg A-ethox -benzyl ) - benzene

is used as the s al for the io coupling
reaction des e. Br rO Mass spectrum

(ESI"): mz = (r) [I\/H-|—|]+(2)
[4-(5- br om) 2-chl or o- be@zvl ) - phenvi et hynyl | -trii soprop
yl - si 15

Masmsmﬁcéw (LE%H B4 HATEABIMIHN") - benzene is used as
starting material. Br)a This conpound nay al so be

obt ai ned according to Exanple X. WD 2005/ 092877
PCT/ EP2005/ 002618 55 Exanple VI Si  Br O

53 Q}orm 2-fluoro-phenyl)-{4-((triisopropvlsilvl)-ethy
I henyl } - m et hanol
F

U
~T

[4-(5-bromo-2-fluoro-benzyl)-phenylethynyl]-triisopropyl-silane

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

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

. (cyclohexane).

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

The following compounds are obtained analogously to Example V!I:

(1) [4-(3-bromo-benzyl)-phenylethynyl]-triisopropyl-silane
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16

20

‘wo E@iﬁ/ﬁ%ﬁ"gd?eé dropi 56 under . argon’ Lo 2 s{iﬂﬁﬁkﬂmozm

of 17.4 g 1-brono-4-triisopr@pyl silyl ethynyl -benzene
in 120 mM dry tetrahydrofuran chilled to -78C. The

solution is stirred for 1 h at -70C. Then 10.8 ¢

5- brono- 2-f | uor o- benzal dehyde di ssol ved |n 30 m of

tetrahydrofuran are added 10 dropw se 15 min. The
resulting solution is left in the bath to warm
up overnight to anbi ent tenperature water is
added and the mixture is extracted ethyl
xS€ ar ried over
BNt 1S reaned The

acetate. The conbipged orga
sodi um sul phat e, nd
residue is purif'e\dt i ca gel

(cycl ohexane/Bihyl ™~ ac 471). 15 Yiel d: 14.3 ¢

(60% of theory) Mass spectrum (ESI+): mz = 461/463
Masg BpgctiwmES Tha/Z 1423429 Bebirbidhds ™ ar e obt ai ned

anal ogously to Exanple VI: 20 (1)

(3- brono-phenyl )-{4-[(triisopropylsilyl)-ethynyl]-phen

2) [ 4# §- b@hb@@iethdky%eng?f) -sBenysisyrafiadisopropyESilane nlz =
487/ 489 (Br) [ Mk WO 2005/ 092877
In a deparpedonp Hu>prgess gdepgrjbed hereinbefore the reaction solution is stirred

in thé ?ceibt?é)tmngte??to? sfﬁant(ﬁerm(g%pé é’u[n%t J%WF&W qid aémp%&a

hen

(ESI ): mz = 473/ 475 (Br) [MH' jile VII F
Sl

Mass spectrum (ESI*): mfz = 457/459 (Br) [M+H] *

Example VI|
Cl

Br

Br

4-bromo-2-brommethyi-1-chloro-benzene

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

- chloro-2-hydroxymethyl-benzene and 5.9 g triphenylphosphine in 50 ml of

tetrahydrofuran chilled to 5°C. After 1 h stirring at ambient temperature the precipitate
is filtered off and the solvent is eliminated in vacuo. The residue is purified through
silica gel (cyclohexane/ethy! acetate 50:1).

Yield: 4.9 g (76% of theory)

Mass spectrum (El): m/z = 282/284/286 (Br+Cl) [M]"
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WO ?Béf%@%?_@m- 2-fluoro-benzyl)-phenvl et hynyl | -Ft’QT/iEf&QngJOOZMB

vl-silane 10 A solution of @6 ¢

(5-brono- 2-fl uoro-phenyl)-{4-[(triisopropylsilyl)-ethy
nyl ] - phenyl }- nethanol and 4.1 m triethylsilane in 50
m di chl oronethane is cooled in the ice bath. Then
4.7 m trifluoroacetic acid are slowy added dropw se,

he solution is stirred for 4 h at anbient
Eﬁiﬁ@%bgrature The solution is diluted wth
di chl or onet hane an#h 15 4ashed w th aqueous sodi um
hydr ogen carbonate sqg dn. After drying over sodi um
sul phate the sol vent ¢noved and the residue is
purified using silica e ~‘C|05&§§?e). Yield: 2.6 g
(48% of theory) Mass spectrﬁh? | Y z = 445/ 447 (Br)
[M' 20 The foll ow ng conpound S obt ai ned
anal ogously to Exanple VII: \Tli
[4 (3- brono- benzyl) - phenyl et hynyl ] -'trii sopropyl -sil ane
"WO 2005/092877 PCT/EP2005/002618 57 Si  Br Mass
iodore Sl fopyEsian® 429 (Br) [MtH + (2)
[ 4- (5- bronD 2- nethoxy benzyl ) - phenyl et hynyl ] -triisopro

pyl -silane 5 In a departure fromthe process described

UnddieirgbRneimg eotifuin Ioeidd (dn), 906 Ytooppet Bdidd 4rc0.8 g N :uhemethyl-
ice bath instead of at anbient tenperature until

cyclohexanednldiargipapreadded & a solutiony ofg(sQ 9@ étrpmmhény?ethynyl)-
triisoé)":c@ryf%flaﬁg. iz éhndtictrR rbfilied \M’fl‘fustlﬁlng]fgr Eﬁ%cﬁh\é‘n‘ dooted to

ambient temperature. 1% ammonia sofution {100 ml} is added and the mixture is

extracted with ethyl acetate. After drying over sodium sulphate the solvent is
removed and the residue is purified using silica gel (cyclohexane).

Yield: 21.0 g (92% of theory)

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

Example X
- Ci

U
~T

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

‘Under argon 0.66 ml of a 2 M solution of isopropyimagnesium chloride in

tetrahydrofuran are added dropwise to a solution of 0.50 g (4-iodo-phenylethynyl)-
triisopropyl-silane in 2.2 mi dry tetrahydrofuran chilled to -25°C. The solution is stirred

for 30 min at -25°C and then combined with 0.26 ml of a 1 M solution of CuCN*2 LiCl
_in tetrahydrofuran (prepared by dissolving CuCN and LiCl in the ratio 1:2). Shortly
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br onp- 2- bromret hyl -1 - chl or o- benzene 4.

JWORQQ)WQ%%ZI%CI nimde are slowy added to a SO|P&'?/§|E29p5/002618

5.0 g of 4-bronmp-1- 15 chl org® 2- hydr oxynet hyl - benzene
and 5.9 g triphenyl phosphine in 50 m of
tetrahydrofuran chilled to 5C. After 1 h stirring at
anbi ent tenperature the precipitate is filtered off
afterqadls, Be3%9 Kvieriema-g- t&omﬁmﬁhﬁdﬁpwomne He added and the

BT a7 5 e AR b 5
solutiipeis theatad o ambisht temp&atut8 Hndtsintdidr d\@rhlghMThen\Mnlxture of

2005/ 092877 PCT/ EP2005/ 002618 058 Exa
saturated aaegienahianide-salution apd Sep apmania rsah@on&g I ifepdded and

the r@él.gﬁ’rg:; @GQﬁlﬁ%gieHg? Wépgﬁgfé) éQ'gﬁ’h%fg ég g@gmaﬁ%cpgff dRd the

aqueadd pthate mex;tcﬂcﬂed cmthcéthﬂ(hcﬁt@e( thekrrannhnnpdi enydrit¢ hhasebs) are

triiso ane The Ilon r uxed w t
dr'edsq\fernspﬁ o SuinBaten a5 416 Refenbis ehavgd’ She fesiuss puriied
hrouaBa ' xamepni a solution (100 m) is added and
t rou%; &urgyclléhélo extracted with ethyl acetate. After
Ylelddﬁgﬂ&@(ﬁﬂ%rofélmru)n sul phate the solvent is renoved

and the | ki ca gel
Mass(%%i*%%i@ﬁ @‘&ﬁé%{bd'u?@g&l 31] t heory) Mass

spectrum(EI) rriz:384[|\/]+ 15 Exanple X ClI  Br

[ 4- (5- brono- 2-chl or o- benzyl ) - phenyl et hynyl | -trii soprop

vl -silane 20 Under argon 0.66 ml of a 2 Msolution of

njl g(opyl magnesi um chloride in tetrahydrofuran are
Exa @% ;

dropwi se to a solution of 0.50 g
(4-i odo- phenylethanI)

\SI

2,3,4,6-tetrakis-O-(trimethyisilyl}-D-glucopyranone

A solution of 20 g D-glucono-1,5-lactone and 98.5 ml N-methylmorpholine in 200 ml
of tetrahydrofuran is cooled to -5°C. Then 85 ml trimethylsilylchloride are added
dropwise so that the temperature 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 mi 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 chloride solution. The solvent is removed, the residue is taken up in 250 ml of
toluene and the solvent is again removed completely.

Yield: 562.5 g (approx. 90% pure)

Mass spectrum (ESI"): m/z = 467 [M+H]"
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triisopro -silane in 2.2 m dry tetrahydr n
WOZ@ﬁWD%EB 7p -25C. The solution is stirred g’ %P%ORSIOO%W

at -25C and then combined wggh 0.26 nl of a 1 M
solution of CuCN*2 LiCl in tetrahydrofuran (prepared
by dissolving CuCN and LiCl in the ratio 1:2). Shortly
WD 2005/ 092877 PCT/ EP2005/ 002618 59 afterwards, 0.35
Exanpid Xk omo- 2- br ononet hyl - 1- chl or benzene are added and
the reaction mxture is brought up to |n t he
cooling bath. After 6 h stirring at C t sol ution
is heated to anbi ent temmrMUreands
overnight. Then a m xture of saturated
chloride solution and 25@6annon|a SO
added and 5 the resul L&t .
The organic phaéé}bs and the aqueous
phase i s ex ' acetdt e, the conbi ned
or gani ¢ fhasey dried over svdi um sul phate, and
the solvent ig renpved. The residue is purified
t hrough silgta ge ‘loycl ohexane) . Yleld 0.28 g (50%
.of theory) 1o Mdass spectrum (El): mz = 461/ 463/ 465
(Br+d) [ M+H| + %xan‘ple Xl /Si,000 OO -SimQ, Si

@g’mnl
9: 1) IS
dded to water.

benzéﬁéutl on of 20 g Dgl ucono- 1 5- Iactone and 98. 5 m
nmet hyl norpholine in 200 m  of tetrahydrofuran is
cooled to -5C. Then 85 m trinethylsilylchloride are

e R T e
30 mbgnj di@ithyt t@léi@ﬁ;ﬁﬂﬂt&ﬂ"@t ur&ffaggéng? .algaB mlfodi; 14 M salutlon of
tert-bmﬂhgﬂw iMRerianG ere slowdy eae?égrqnw'ﬁfhio fheeS %%‘5) ﬁomﬁﬂa and
then B sALtGH i g"@tg%d ﬂﬁ_ﬂSﬁ‘\‘i’lﬁeéi -§6°¢ Maled Q%ohﬁﬁﬁ%‘f gl g oﬂ2®4 6-

not “excee he organic phase is then separated

 tetraki§{O-érichethy sibd)-Drglecoryranere mrﬁibmhdtelhel@\tiwus HeditairB0°C, is

addegdﬂég{y%%eto tﬁars]%%Pu%on ?ooulg . & fiBnsfef tn?aédl%n?hé %éﬁlﬁ'ﬁge golutlon 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 ethyldiisopropylamine and
evaporated down to dryness. The residue is purified through silica gel
(dichloromethane/methanol 50:1->4:1).

Yield: 2.8 g (50% of theory)

Mass spectrum (ESI*): m/z = 576 [M+NH,]"

The following compounds are obtained analogously to Example XII:

(1) 1-methoxy-4-(1-methoxy-D-glucopyranos-1-yl)-2-(4-triisopropylsilylethynyl-

benzyl)-benzene
Advantageously the reaction mixture is mixed with only a small excess of

methanesulphonic acid.




. 5 sodi um chl oride solution. The solvent is_r
WO%Q@/Q%@ due is taken up in 250 mM of . tol ueﬁ’éﬁgﬁésﬁﬂ\@mzms
solvent is again renoved co@gdl etely. Yield: 52.5

(approx. 90% pure) Mass spectrum (ESI+): mz = 467
[ MtH + WO 2005/ 092877 PCT/ EP2005/ 002618 60 Exanpl e

XIS ~ToO 00 OOO O

1-fluoro-4-(1-nmet hoxy- D pl ucopvranos-
propvl silyl et hynvl - benzvl )- benzene

4.46 ¢

[4-(5-brono-2-fl uoro- benzylﬁ phenylet

yl-silane in 30 m dry~di ebhy he

1-yl)y-2r(4-triiso

sol/bon of
/A ié-trllsoprop
Z1's cgoled to

-80C under argorm~ 11, M sol ut/i on of
tert-butyll ow y added dropw se
to the cogl et the solution is
stirred for 45 180C. Then a sol ution of 5.19 g

of 2,3,4,6
tetrakis-OTtri
diethyl ether, CGhilled to -80C, is

pt hyPsi I yl') - D gl ucopyranone in 50 m
added dropwi se to

this solution through a transfer needle. The resulting
Masssepestiuan(ESI"): sa/zrt foNth at -78CThen a sol ution of
1.7 m nethanesul phonic acid in 50 mM of nethanol is
added, the cooling bath is renoved and the solution is
(2) 1-‘&:hldr®-ﬁ£(1ﬁmbthlﬁ<yk[aigluwniyreﬂws -1-9 e (datriisaprofyisildethynyldrenzyl)-
is then neutralised with ethyldiisopropylanine and 15
5 benzegRporated down to dryness. The residue is purified

met hanol
50:1->4:1). Yield: 2.8 g (50% of theory_)_<rlas spectrum

through silica gel (dichloronethane/

(ESI'"): mz = 576 [ MrNH4] +

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

10  Example Xl

S
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(1)
met hoxy- 4- (1- met hoxy- D- gl B®pyranos-1-yl)-2-(4-triis
opropyl silylethynyl- benzyl)-benzene Advantageously
the reaction mxture is mxed with only a small excess

of 25 net hanesul phoni ¢ aci d V\D 2005/ 092877
ER30h8/teradi-geeiy BRED-gheg 1-ya2-(4triisapropylsilylethynyl-

ben I\ﬁ_@ égggt rum (ESI"): mz = 588 [ MENH4] * (2)
- =4- (1- met hoxy- D- gl ucopyranos-1-yl)-2-(4-triiso
propyl SI I yI et hynyl - benzyl )- 5 benzene Si C O--~T O

O Mass spectrum (ESI'"): mz = 592(594 (Cl)
Aso[llmmm]ﬁfigl@rﬂesemwﬁt(é m@mpng-g?pcqpyranosxi B%*0140 0

triisopropylsilylethynyl-benzyl)-benzene and 0.5 ml triethylsilane in 6 ml

dichloromethane and 10 ml acetonitrile is cooled to -10°C. 0.27 ml boron trifluoride

) 20 The fol WI ng conpounds are obtai ned anal
wo Baaibab ey, O 9 conp | 38?/@2605?002618
1-

etherate are added dropwise to the cooled solution. The solution is then stirred for 3
h in the ice bath. Agueous 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 ml of acetic anhydride and 8 mg of
4-dimethylaminopyridine are added. The solution is stirred for 1 h at ambient
temperature and then combined with water. The mixture is extracted with
dichloromethane, the organic phase is washed with 1 M hydrochlbric 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,]"
The following compounds are obtained analogously to Example XIiI:

(1) 1-methoxy-4-(2,3,4,6-tetra-O-acetyl-B-D-glucopyranos-1-yl)-2-(4-

'triisopropylsilyiethynyi-benzyi)-benzene

Mass spectrum (ESI*): m/z = 726 [M+NH4] *
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15

2877 PCT/ EP2005/ 002618 62
WO%PWE@E@?Z (2,3,4,6-tetra-0O acetyl -t 3- D gl ufﬁﬁ%ﬁ%&o%‘)ozma
-yi)-2-(4-triisopropylsilylethynyl- benzyl)-benzene A
solution of 0.8 ¢
1-fl uoro-4-(1-nethoxy-D- gl ucopyranos-1-yl)-2-(4 5
triisopropylsilylethynyl-benzyl)-benzene and 0.5 m
triethylsilane in 6 mM dichl oronethane and 10 m

n |
(2) 156 é'l%u%ﬁ(é g’efﬁ t%ﬁé?% gggj-g-%-W3ng%%ﬁqsgBt o@he cool ed
triisopedpitisifethyind-bemzul)-benzese t hen stir red for 3 hin the
i ce bath. Aqueous sodi um hydrogen carbonate sol ution

is added to the solution and then the m xt els
extracted wth ethyl acetate. The organi is 1o
dried over sodium sul phate, the solvent is r and

the residue is taken up in 6 nl di chI or o1 ne. Then
1.2 m of pyridine, 1.3 @t ydri dg and 8
ed. Thé sol ution

ng of 4-wli net hyl am nop
is stirr fo d
conbi n w O )

di chl or onet hane, the organ c phase is washed with 1 M
hydrochl oric @:l‘ N 15 over sodi um sul phate.
After the solJVent bas been € imnated the residue is
chr omat ogr ap hPay silica gel (cyclohexane/ethyl
acetate 4:1->1: é |e d: 0.23 g (23% of theory) Mass
spect rum (ESI +): z 714 [ MkFNH4] + 20 The fol | owi ng
npounds_ar.e obt ai anal 0 ously to Exanple Xl11I:
Mase §§>ectrum (ESI'): miz = 730/732 (Cl) [M+NHq]*
1- met hoxy-4-(2, 3,4,6-tetra- O acetyl - (3-D gl ucopyr anos-
1-yl)-2-(4- triisopropylsiIerthynyI-benzyI ) - benzene
-/ J,,, S V1 \ AOOOO- 0 O25 Mass spectrum

|
Exah(lElgl)-(‘-I‘/. mz = 726 [ MFNH4] +

at ure and then

1-2.3,4.6-Tetra-O-acetyl-1-methoxy-D-glucopyranos-1-yl)-3-(4-

triisopropyisilylethynyl-benzyl)-benzene

A solution of 2.6 g [4-(3-bromo-benzyl}-phenylethynyl}-triisopropyl-silane in 20 ml dry

diethyl ether is cooled to -80°C under argon. 7.9 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 30 min at -80°C. A solution of 3.2 g 2,3,4,6-tetrakis-O-
(trimethylsilyl)-D-glucopyranone in 30 ml diethyl ether chilled to -80°C is then added
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WD 2005/ 092877 PCT/ EP2005/ 002618 63 (2)

WO 2008{092%77- (2, 3, 4, 6- t et r a- O acet yl - B- D- gl uc &y HER8808/002618

yi)-2-(4- triisopropylsilyl &synyl-benzyl)-benzene C
OAO0O O0"0O OO5 Mass spectrum (ESI+): mz = 730/ 732
(Ad) [MNH4] + Exanple XIVO OO0t 00 O~YOO O
10

dropwisep 3his selationr thrabghce transfer neediex Jhergsulingselution isistyred for
2 h al G 4 Hen ARthePsoidton of1 By 2 SF B erbiReB A Retn{hsity)-D-
glucc{p?]}rézr%lﬁ ANTD M diyhyl cBaTEhiRdtB¥RBOIC ig Addapd %@Wiseﬁ iAfeme

un

0 dry diethyl ether is cooled to -80C der
anothgrdwwirs atiging alf783C A solwligneik g methapesylphaenic acid in 20 ml of

'meth?ﬁé%ls'éd‘dgg?@?: élhaﬁﬁggtb%gﬁ igar{e&eoﬁ)eaﬁr}e t?m%ds%%t%rnqg‘gﬁr;rgg 6 16 h at

cool e solution I
ambiéor tedtheraturat The8S&utidh sothehinautralisd Rith ethyldiisopropylamine, the

solverh oAVl GTRia ALY i faakis tsdhkdoup fa SO AR dalgte. 0.5 mi
ctny RSN AR 2R THORBHED 16 odlb@Ritech Balihen 4.3

ution t ugh a transfer needle. e resulting
mi acstic @nhydride asd 0, 1d 4-dimetlylaminopyrigihesang added. Ihetselution is

] | i f. 1.0 ) \ .
stirred Y1 hedkafpbigit tefhsrature aprlhen pompind with agusous sedtium
hydrdéd?rﬂéhrﬁbnéib@dl\)ﬂorﬁlth@ exhttelett sthyPaéeths, ﬂ@lggang; phases

Iropwi se. After another hour's stirri ng at 85C a
are dgetl wveopoditnpsytphate: ang thaseiMen| is rerioved nl oregidust is

- chromatographed through silica gel (cyclohexane/ethyl acetate 4:1->1:3).

15

20

25

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

The following compound is obtained analogously to Example XIV:

(1) 1-{triisopropylsilylethynyl)-4-(2,3,4,6-tetra-O-acetyl-1-methoxy-D-glucopyranos-1-

yh-2-(4-ethoxy-benzyl)-benzene

Mass spectrum (ESI*): m/z = 770 [M+NH4] "
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5 met hanol is added, the cooling bath is renpved and
" WO 2A8588R8TTon is stirred for 16 h at anbi entPCT/EP2005/002618
tenperature. The solution isgghen neutralised with
et hyl di i sopropyl am ne, the solvent is renoved
conpletely and the residue is taken up in 50 m of
toluene. 8.5 m ethyldiisopropylam ne are added, and
Example X¥¥l ution is cooled in the ice bath. Then 4.3 n
acetic anhydride and 0,15 g 4-di net hyl am nop r|d|ne
are added. The solution is |lo stirred for
anbi ent tenperature and then conblned MA qu ous
sodi um hydrogen carbonate sol ution. i's eg r ast ed
with ethyl acetate, the organic phases - i ed over
sodi um syl phate, and the_s A }
resi due i chr omat ogr a lica g
(cycl ohexane/ g
(46% of~t heDry)
[ MENH4] + The foI
~anal ogously t gy Exa
1-(triisoprop |SI| Iethynyl) 4-(2,3,4,6-tetra- O acetyl
. - 1-met hoxy- [ apos-1- 20
yl)-2-(4-etHoxy- benz | ) - benzene Si' 000000 O-
O O Mass spectrum (BSI+): mz = 770 [ MMNH4] + 25 WO
2005/ 092877 PCT/ EP2005/ 002618 65 Exanple XV Si O AO
1-(2,8@,6-TEtraddQcetyl-B-D-glucopyranos-1-yl)-3-(4-triisopropylsilylethynyl-benzyl)-

benzene

1.2 ml triethylsilane and 0.36 m! boron trifluoride 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 ul water in 10 mi acetonitrile.
The solution is then stirred for 3 h in the ice bath and for 1 h at ambient temperature.
Then the solution is again cooled in the ice bath, and another 1.2 ml triethylsilane
and 0.36 ml boron trifluoride etherate are added. The solution is stirred for a further
0.5 h in the ice bath and 2 h at ambient temperature. Aqueous sodium hydrogen
carbonate solution is then added to the solution, and the resulting solution is
extracted with ethyl acetate. The organic phase is dried over sodium sulphate and
the solvent is removed.

Yield: 0.78 g (81% of theory)

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

" The following compound is obtained analogously to Example XV:

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

ethoxy-benzyl)-benzene
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, Or O 1-(2 3 4
WO B0G%0P38TY acet y| - P- D- gl ucopyr anos- 1-yl ) - 3- ( £EHERZS9PE02618
pyl silyl et hynyl - benzyl )- berggene 5 1.2 n
triethylsilane and 0.36 ml boron trifluoride etherate
are added dropwise to an ice-cooled solution of 1.0 g
1-(2,3,4,6-tetra- O acetyl - 1- net hoxy- D- gl ucopyr anos- 1-
yl)-3-(4-triisopropylsilylethynyl-benzyl)-benzene and
25 pl water in 10 m acetonitrilef“(ﬁe solution is
then stirred for 3 hin the ice bath for 1 h at
anbi ent tenperature. 1o Then the sg i s again
cooled in the ice bath, a
triethylsildne

| uori de etherate
are addeB he further 0.5
h in the™i ce dyat NNa » peirat ur e.
Agueous sodium hydr oge : ionN\_S then
added to the}g) BHT ‘and the resulting solution is
‘extracted wiA#h ¥thyl|acetjate. The organi c phase is
dried over Qodi sidph and 15 the solvent is
renoved. Yield: &aﬁéﬂ)g (81 @ of theory) Mass spectrum
(ESI'): mz = 6964 MtNHA]' 20 The fol I owi ng conmpound

I S obtained anal ogously to Exanple XV: (1)
1-(triisopropylsilylethynyl)-4-(2,3,4,6-tetra-0O acetyl
-f3-D-gl ucopyranos-1-yl)-2-(4- ethoxy-benzyl)-benzene
WD 2005/ 092877 PCT/ EP2005/ 002618 66 O OO 01", 0 O

Exarﬁg\iQX\ﬁ Exanple XVI G CH

1-chloro-4-(R-D-glucopyranos-1-yl)-2-(4-hydroxybenzyl}-benzene

A solution of 4.0 g [4-(5-bromo-2-chloro-benzyl}-phenoxyl}-tert-butyl-dimethyl-silane
in 42 ml dry diethyl ether is cooled to -80°C under argon. 11.6 ml of a 1.7 M solution
of te.rt-butyllithium in pentane are slowly added dropwise to the cooled solution, and
then the solution is stirred for 30 min at -80°C. This solution is then added dropwise
through a transfer needle, which is cooled with dry ice, to a solution of 4.78 g 2,3,4,6-
tetrakis-O-(trimethylsilyl)-D-glucopyranone in 38 ml 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 mi of methanol is added and the solution is stirred for
16 h at ambient temperature. The solution is then neutralised with solid sodium
hydrogen carbonate, ethyl acetate is added and the methanol is removed together
with the ether. Aqueous sodium hydrogen carbonate solution is added to the
remaining solution and extracted four times with ethyl acetate. The organic phases
are dried over sodium sulphate and evaporated down. The residue is dissolved in 30

ml acetonitrile and 30 ml dichloromethane and the solution is cooled to -10°C. After
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5 0 1-chloro-4-(f3-D-cil

. O
WO @QWQ?&%BE 1-vl ) - 2- (4- hydr oxybenzyl ) - benzendAT/EP2005/002618

solution of 4.0 g 67

[ 4- (5- brono- 2- chl or o- benzyl ) - phenoxy] -tert-butyl - di net

hyl -silane in 42 m dry diethyl ether is cooled to

-80C under argon. 11.6 mM of a 1.7 Msolution 10 of
the additionboftd/4 |n1n1ttﬂ¢thisiIm¢>arﬁ whboranetrifuonde etherte afe addede

aropie SR B gting SogBibe SR 76T Ak addifon has ended

the seflARA i coRYH $6r arldihe B R A -6 t@OIIer ame tdnequenithed Uy&he
cooled with dry ice, to a solution of 4,78 g 2,3,

additiast phaquecas(sodiure hgragensarbonale sobiipna hbaeTe#Nig Qhﬁﬁe is

sepaf 8L o 1Bl gl sihalt o im0 Toul Fith WIRHAT . The

combihedetdmie phbphare dried oden sodi'imrdulpﬁataethbmbjerit & edunedd and

and the solutlonl . St d for
the r?%'ﬁﬁ%ﬂ%\?*éﬂ ied uslag st F%ﬂe asProduft ‘2‘80@?’&?’?%&? p ARprox. 6:1
m.xt.ffg éifgfg g}gﬁ : arﬂg? %gﬁﬁnﬁgr@g % .z ete%Jgglfmgr@ %&%@I béetyiatlon of
the hytireety.grogpewvith acetic anhigrtieo gr pyadlnemﬁe:hkﬁbuwthﬂne end

recryBfiing fhe pocHblMatbeddl T Ae Ris by B Suipinegas Sahdfled into the
title de;ﬁﬂerfw resRfhy i FtRa) wmml MepStaesiahtRydtoxe sbgion.

residue i's dissolved in 30 acetonitrile and 30 ni

Yielddil ho (4&realiheryhnd t he sol ut| on is cooled to -10C.

Mas{opinREeC s Ber A (TR 6 bt on

trifluoride etherate are added dropw se so that the
temperature does not exceed -5C. After the addition
Exampple 28led the solution is stirred for another 5 h at
-5 to -10C and then quenched by the addition of
aqueous sodi um hydrogen carbonate sol ution. The
organi c phase is 5 sep ' @e_qqheous phase
Is extracted four ting 3 et
conbi ned orggni c gphasg J§ulphate
the sol ver® i sYyfenoyed S due |q:p rified
using silica ggl. The product t hen obtalned IS an
approx. 6:1 i Xtuwr'egf R a which can be converted
into the pure R-ahoner by total acetylation of

1-chloro-4-(3-D-glucopyranos-1-y|)}-2-[4-(trifluoromethylsulphonyloxy)-benzyl]-

benzene

10 mg 4-dimethylaminopyridine are added to a solution of 0.38 g 1-chloro-4-(3-D-
glucopyranos-1-yl)-2-(4-hydroxybenzyl)-benzene, 0.21 ml triethylamine and 0.39 ¢
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

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

Yield: 0.33 g (64% of theory )

Mass spectrum (ESI*): m/z = 530/532.(Cl) [M+NH4]"*
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t he hydroxy groups with acetic anhydri de and ridine

WO 200%08R88F onet hane and 10 recrystal lising t F&R086/002618

in ethanol. The product thusgbtained is converted
into the title conpound by reacting in nethanol wth
4 M pot assi um hydroxi de solution. Yield: 1.6 g (46%
of theory) Mass spectrum (ES['): mz = 398/400 (C)
[MtH ' 15 Exanmple XVII O S5~-O0 d Ol I O )~F O
E .

@)
w@&gﬁo%-(%l}ol ucopyranos-1-vl)-2-[4-(trifluorometh

Yl sul phonyl oxy) - benzvl | - benzene 20 10 ng

4- di met hyl am ng gdi ne are added to a sol ution of
0.38 g 1-chlord
gl ucopyr anos- 1- <2- (4- hydr oxybenzyl ) - benzene, 0.21
m triethylam ne and O.

N, N-bi s-(trifluorowg yl)-aniline in 10 m
dry di chl or onet hane: solfution is stirred for 4 h
at anbient tenperature akd tHen cegbi ped with aqueous
25 sodium chl oride solutioy. 1tGis ted with

ethyl acetate, oanicoextracts : dri ed over
sodi um sul phat and-t he soO [ S
residue is ch pgr aphed

(di chl oronet ha 2 :
JESI +): mz = 530/532
K OT/ EP2005/ 002618 68

(64% of theory) Mass spect
(Cl) [ MENH4] + WD 2005/ 0928
Exanple XvVIII OO O

2.3.4,6-Tetra-O-benzyl-D-glucopyrancne

4 g freshly activated molecular sieve 4A and 3.3 g N-methylmorpholine-N-oxide are
added to a solution of 10.0 g 2,3,4,6-tetra-O-benzyl-a-D-glucopyranose in 140 mi
dichloromethane. The solution is stirred for 20 min at ambient temperature, before
adding 0.3 g of tetrapropylammonium perruthenate. After 2 h stirring at ambient
temperature the solution is diluted with dichloromethane and filtered through Celite.

" The filtrate is washed with aqueous sodium thiosulphate solution and water and then

dried over sodium sulphate. After the solvent has been eliminated the residue is
chromatographed through silica gel (cyclohexane/ethyl acetate 4:1).
Yield: 8.2 g (82% of theory)

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

Example XIX
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O 3,4,6-Tetra- O benzyl -D-fl Iucopyranon l%
WO?@Q@HQ&BHCtlvat ed nol ecul ar sieve 4A and 3. %T/EPZO% 02618
N- net hyl nor phol i ne- N-oxi de @gge  added to a sol ution of
10.0 g 2,3,4,6-tetra- O benzyl - a-D-gl ucopyranose in 140

m  dichl oronet hane. The solution is stirred for 20
mn at anbient tenperature, before adding 0.3 g of

t et rapr opyl ammoni um perrut henate. After 2 h stinring
at anbient 1o tenperature the_sol tlon IS %I\ut d wth

di chl oronet hane and filt ¢l eMNrt'e. ~giTh
filtrate is washed V\/lthan |osul|phte
sol uti e ™ odi um

sul ph nt has been elimnated the
resi di hed through silica gel

(cycl oh Yield: 8.2 ¢ (82%of
t heory) 15 mz = 539 [ MtH] +
Exanpl e Xl 005/ 002618 69 ,H
0O'\A 00ip

1-(2,3.4, 6 P74 y- D- gl ucopyr anos- 1-v

1)-3-(4-(tert-but
si |l yl oxy) - benzyl |
0.34 ¢

1-(2.34.6- ‘i’eﬁé@%eﬁzvﬂﬁt hvam&wmltkoab@h@éyﬂ-v%tm (esrt-Yltyilidiéthyi-
hyI siTane dry tetranydrofuran is cooled to

s_ﬂzb_xﬁmmmﬂwt_@dﬁﬂgag mM of a 1.6 M solution of
n-butyllithiumin hexane are added dropw se to the
cool ed solution, and the solution is stirred for 1.5

A solbtuaﬁ of 06834 gMﬁslbubmonz nfetﬁyléb'brgyi) phenoxy]-tert-butyl—dlmethyi-SIIane

3,4,6-tetra- Oben(%/ gcoPranone

in3 mleqwaﬁty@m(fmum iradled a5a00 & o mmf@é 8&,\"

solution of n-butyllithium in hexane are added dropwise to the cooled solution, and
the solution is stirred for 1.5 h at -78°C. A solution of 0.43 g 2,3,4,6-tetra-O-benzyl-
D-glucopyrancne in 2.5 ml of tetrahydrofuran chilled to -80°C is added dropwise to

et hyl - benzene 5 A sol ution of

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 ml of
tetrahydrofuran and heated to ambient temperature. Then agueous 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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1o this solution by neans of transfer needle
WO 2QQR{0928%f solution is stirred for 5 h at - %/E{P@Q%/OO%"B
reaction is quenched with ayolution of 0.1 nl acetic
acidin 1 m of tetrahydrofuran and heated to ambi ent
tenperature. Then aqueous sodi um hydrogen carbonate
solution is added and the m xture is extracted four
Examplee&X wi th et hyl acetate. The organi c phases are
dried over sodi um sul phate and evaporat ed _downn The 15

(cyclohexane/ethyl
(approx % o

[ MeH!

0.48 g (appro.
1-(2,3,4,6-te
glucopyranosy
nzyl ] - 4- met hyl - benze
.cool ed to -40C under

di4F -silyl oxy) - be
dry acetonitrile is
0.13 m triisopropylsilane

and O_. 08 ni boron tr| uo.rl de et herate are added

benzéﬁel sopr opyl sil ane and O 01 m of bor on tri fluoride
etherate are added. After a further 2 h at -40C
aqueous potassium carbonate is added and the sol ution

A sougﬁ?ﬁbf g@@%aem ehae% dﬁg@ r ot 4 2EReE atcy-b%nzﬁhﬁﬂxaﬁox#@

ute ran actéd four tinmes wt

glucopyedratsgl)-3FHe(tert-dakyldimbthyd sivdoxyjheaayipdemetiodibenzene in 3.5 mi
eSS 9090, A A L BRSSP R R 0.08 mi
ororﬁrgiu’éngg é—:%?e'\r/ﬁtl\le( I_ﬁl]%?/adlfedt drepiise to'YRE TodRACJIUMB. BHe Solution is
stirred for 3 h at -35°C, before another 0.02 ml of triisopropylsilane and 0.01 ml of
boron trifluoride etherate are added. After a further 2 h at -40°C aqueous potassium
carbonate is added and the solution is stirred for 1 h at ambient temperature. Then it
is diluted with water and extracted four times with ethyl acetate. The organic phase is
dried over sodium sulphate, concentrated and chromatographed through silica gel

(cyclohexanefethyl acetate 10:1->4:1).

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

Exarﬁgie XXI
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XXI 0 O\ (\ OOO 0 "W 2005/0928717

. e
WO ﬂéﬁﬁn‘ﬁﬂ%@fﬂ;/ 002618 71 PCT/EP2005/002618

1-(2,3,4,6-tetra- O benzyl - (31D gl ucopvranos- 1-y) - 3-[ 4-
(tetrahydrofuran-3-yl oxy)- benzyll -4-nmethyl - benzene
0.10 g tetrahydrofuran-3-yl toluene-4-sul phonate are
addedtoamxture of 024gl 5
1-(2,8 4,8 tetras O-benzyd-B-Begitiga - : 88 § '
roxYslenz IZ - 4- net hyl - benzene and O 13 ¢ caeS| um
—> m of dinmethylformam de. The m xture
is stirred for 4 h at 65C, before vvater S added It
is extracted three tines wi acet at e,

0.10 grtgrahydrgfigar-3-y taluess- "O%@Ph%’é@ﬁlﬂw Sdsdde @ fﬁ%l"?ﬁé 0.24g1-
[ t

(.0 B o b S ok b iy,

benzede Bnd Ol @lgdcad3idl cgrior2ié of 2 Bthmfydlmeﬂhd;fsrmamde uhe mixture

is Stléj%%fq,) 4B aié5:0819efo e wﬂer is géggd) I? is extrac?edothree timgsﬁvi!t:h ethyl
aceta:'t? @le%réaﬁict;ﬂ‘lds@ i FISH‘ BVbr il HBURSIRY 'FHadRe SoWeht R lefhoved.

| Gor orret hyl sul phonyl oxy) -
The mendwl is parified tiyoupb silicagehpudiied (cyolobiexangthyl acetate 10:1-
>41)1(2 3,4,6-tetra-0O benzyl -[ 3-D- gl ucopyranos-1-yl)-3-(4
hydr oxy- benzyl)-4-nethyl -benzene in 4.5 m dry
Y|e|dd0<zml @(mtdamry)s N Ssbctran {E@*}a NAEL = 828 [R+g4]N.
of pyridine and a solution of 0.3 g
trlfluoronethanesulphonlc anhydride in 0.5 i

Exanﬂﬂg@b@{onethane are added to the cool ed solution. The

ben

soratron IS

1-(2,3.4.6-tetra-O-benzyl-R-D-glucopyranos-1-yl}-3-[4-(trifluoromethylsulphonyloxy)-

'_ benzyll-4-methyl-benzene

A solution of 0.62 g 1-(2,3,4,6-tetra-O-benzyl-3-D-glucopyranos-1-yl)-3-(4-hydroxy-
benzyl)-4-methyl-benzene in 4.5 mi dry dichloromethane is cooled to -10°C under

argon. 0.14 ml of pyridine and a solution of 0.3 g triflucromethanesulphonic

” anhydride in 0.5 ml dichloromethane are added tc 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 hydrochloric acid and dried over
sodium sulphate. After the solvent has been eliminated the residue is

chromatographed through silica gel (cyclohexane/ethyl acetate 15:1->7:1).
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extracted three tines with dixhl oronet hane, the
conmbi ned organi c phases are washed with aqueous 1 M
hydrochloric acid and dried over 25 sodi um sul phate.
. After the salvent has been elimnated the residue is
Yield; Ri&gna{ i A MeePyir ough silica gel (cycl ohexane/ et hyl

afv>T0 1) o 5/ 092877 PCT/ EP2005/ 002618
Mas%%ﬁé@f@?éésg_).es%l% (8855’%&1‘ heory) Mass spectrum
(ESI+): mz = 853 [MH|+ Exanple XXIII OO\ I \ O,
2,3,4.6-tetra- O benzyl -1L-D ol ucopyranos-1
Exampleoéqf'M (tri methyl si Iylethynyl)-be nzvll-
4- et hyl - benzene Under argon, 27 ng copper i odi ﬁe, 49
ng bi s-(triphenyl phosphi ne) - pal | adi um 1o di chl ori de,
0.30 m triethylamne and finally 0.14 m of
trinmethylsilylacetyl ene are

' on\ of

’ et hyl - benzene
B . The flask is tightly
#.h at 90C. Then another 20 ng
i neY- pal | adi um di chl ori de and
epe are added, and the

4 h at 90C. Then

S solution is added,
the mxture is e I mes with ethyl
acetate, and the ned organi c phases are dried
over sodi um sul After the sol vent has been

elimnated the resi dué is chromatogr aphed thr ough

g
4- metﬁvt—ben&@ [ MEFNH4] + WD 2005/ 092877 PCT/ EP2005/ 002618

Under argon, 27 mg copper iodide, 49 mg bis-(triphenylphosphine)-palladium
dichloride, 0.30 ml triethylamine and finally 0.14 ml of trimethylsilylacetylene are
added to a solution of 0.60 g 1-(2,3,4,6-tetra-O-benzyl--D-glucopyranos-1-yt)-3-{4-
(trifluoromethylsulphonyloxy)-benzylj-4-methyl-benzene in 3 mi of
dimethylformamide. The flask is tightly sealed and stirred for 4 h at 90°C. Then
another 20 mg of bis-(triphenylphosphine)-palladium dichloride and 0.6 ml
frimethylsilylacetylene are added, and the solution is stirred for a further 4 h at 90°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 sclvent 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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PCT/ EP2005100261 8

1-chl oro-2-(4-cycl opentyl oxvggenzvl )-4-(f3-D-o

| ucopvranos- 1-vl)-benzene 0.16 m iodocycl opentane

are added to a mxture of 0.25 g 1-chloro-4-(fS-D

gl ucopyr anos- 1-yl ) - 2-(4- hydr oxybenzyl ) - benzene and 0.4
Preparatien of the andotempounds: 5 10 . of di met hyl f or mani de.

The m xture is stirred for 4 h at 45C, before another

0.1 g caesiumcarbonate and 0.05 m i odocycl opent ane
Examgbie 1added. After another 14 h stirring at 45C aqueous

sodium chloride solution is added and the m xture is

extracted wth ethyl acetate. The organic phase is

dried over sodi um sul phaje, tdhe solve@; |s renmoved

and the residue is pur ca 15
Y|e 0.23 ¢
m z =466/ 468

(di chl or onet hane/
(78% of t WA DR 3

(Cl) [ MENHA] + ¢l | owi ng conmpounds are obt ai ned
anal ogously tqQ.&xapple 1: 20 (2)

1- chl or o- 4- (93- Dluc@)yranos 1-yl)-2-[4-((R)-tetrahyd
rof uran- 3-yl oxy) -genzyl ] - benzene The reaction is
carried out W|th etrahydrofuran 3-vyl

Pr e%ar ation of the end conpounds: Exanple

0.16 mi iodocyclopentane are added to a mixture of 0.25 g 1-chloro-4~(8-D-

glucopyranos-1-yl)-2-(4-hydroxybenzyl)-benzene and 0.4 g caesium carbonate in 2.5
ml of dimethylformamide. The mixture is stirred for 4 h at 45°C, before another 0.1 g
caesium carbonate and 0.05 ml iodocyclopentane are added. After another 14 h
stirring at 45°C aqueous sodium chicride solution is added and the mixiure 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™): m/z = 466/468 (Cl) [M+NH,]"

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

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

" coupling partner.
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0 égs'\/%ﬁa?f’ec””m (ESI+): nfz = 4517453 (Q) dMHL 5051002618

1-chl oro-4-(f3-D-glucopyrandsk| -yl )-2-[4-((S)-tetrahyd
rof uran- 3-yl oxy) - benzyl ] - benzene 5 The reaction is
carried out wth tetrahydrofuran-3-yl
(R)-tol uene-4-sul phonate as the coupling partner CuU
Masg spestrum (ESI'D mig = #RIGESHEMIMIDI(ESI +): m z = 451/ 453
(Cl) [MtH + 10 (4) 1-chloro-4-(lI
- D-gl ucopyranos- 1-yl )-2-[4-(tetrahydrofuran-2-on-3-ylo
(3) 19011]orb€41@3¢[]-glube|ny!enes-1ﬂ=gﬂ) 244¢{3)etetrabyd@furand- ;aluky)»bérttyl]
3- bronobut yr ol act one as the coupling partner. d
benzepgy 0 O “Mass spectrum (ESI+): mz = 465/ 467 (CI)
The '[f’lg?ﬁ% FLsoca;l(ﬁ?é?.lbwﬂP l}gt(;%h dg(r)]%lgarl -3- %i (R% -tol ene gl soprhorlate as the
couplihgpasth¢r.benzene d OO 0L 1,0 O I\/Iass spectrum
(ESI+): mz = 452/454 (C) [ lNH4] + 2@ (6)
NIE 4-, ohexyl oxy

1-chl oro-4-(f3-D-gl uco .
EP20055/ 002618

- benzyl ) - benzene (\)/\D 20

Mass spectrum (ESI'): m/z = 451/453 (CI) [IM+H] *

(4) 1-chloro-4-(R-D-giucopyranos-1-yl}-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 (C) [M+H] "

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

Mass spectrum (EST'): m/z = 452/454 (ClI) [M+NH,4] "

(6) 1-chloro-4-(3-D-glucopyranos-1-yl}-2-(4-cyclohexyloxy-benzyl)-benzene
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MENH4A] + (7)
1-chl oro- 4- (f 3- D- gl ucopyranoéd1-yl)-2-[4-(tetrahydropy
ran-4-yl oxy)-benzyl]- 5 benzene / ( A / OO\ \ 1 O
7/

OO0 ""O O Mass spectrum (ESI+): mz = 487/489 (Cl)
[ MkNa] + (18)

1-chl oro-4- (1 3-D gl ucopyfane Ch.- 4 acetyl-pip
eridin-4-yl oxy) - benzyl ; he ron is
carried out it h. O

1-acetyl - 40meth fidine as™ the

el ectrophile. 0~ OO O Mss
spect rum ( ESD) : ¥ ) [MeH + 1,5 (9)
1-chl oro-4-(f3- Dlucopyranos 1-yl)-2-[4-(1-tert-butyl

oxycar bonyl pi peridi n- 4-yl oxy) -
Mass spectrum (ESI*): m/z = 480/482 (CI) [M+NH4] *

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

benzene

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

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

electrophile.

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

(9) 1-chloro-4-(3-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.



: | ]-benzene The reaction is carried out W
WO BSQ&%Q%Q%I oxycar bonyl - 4- net hyl sul phonyl Oxy_%HEPl2005/002618
pi peridine as the el ectrophi7T&. WO 2005/ 092877
PCT/ EP2005/ 002618 76 d O O\ I V' 1 \~-NOt e Oyo
O Mass spectrum (ESI"): mz = 586/588 (Ad) [MtNa] 5
Exanple 10 O A\ I \ Or-
1- (R—Dgl ucopyrano

t et rahyd
i re of 0.21 g
1-(2, 3, 4 6- LeLr ak rames- 1eyl\) -3-[4

lo (t@©trahydro yloX) -k t hyj- behZene
and 0.1 g | pf 10% pal | adi um hydroxi de on charcoal in 3
ecet’ahe is shaken for 24 h at armbient

tenperature dnder a hydrogen pressure of 1 atm Then
the sams arm@nt of catal yst is added again and the

s BT BB B LAY 270 o 20

flltrate 'S evaporated down and the 15 residue is

chr omat ogr aphed t hrough silica gel

(di chl or onet hane/ met hanol 1:0->5:1). Yield: 0.06 ¢
Exa %.0f theory) Mass spectrum (ESI'): mz = 448

- ] Exanmple 11

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

A mixture of 0.21 g 1-(2,3,4,6-tetra-O-benzyi-R-D-glucopyranos-1-yl}-3-[4-
(tetrahydrofuran-3-ylox)-benzyl]-4-methyi-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 édde-d 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/methanol 1:0->5:1).
Yield: 0.06 g (49% of theory)
Mass spectrum (ESI™): m/z = 448 [M+NH4]*

. Example 11
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618 77
1- ((3-D-gl ucopvranos-1-yl )-4fethyl -3-f4-(2-trinmethyl s
ilyl-ethyl)-benzyll-benzene A mxture of 0.29 g
1-(2, 3,4, 6-tetra- O benzyl - f 3- Dgl ucopyranos-1-yl)-4-ne
-h I

n1 of et hyI acetate is shaken for 24 h at anbi ent
enperature under a hydrogen g essure of 1 atm Then

A mlzﬁtmﬂ REP.28. @1 g2&4 6detinyfdbenrd-Gdtiglicapyranne-1-gbHumetbyl-3-[4-
(b BT B A ERSEn e gl 945 o A0 BB pic on

chardodl in 3tral mfaatlwimetaaé sk f@ﬂQ4t{'h§t ArBBicHitRrhSerature under a

h t th h lica
hydrg QU RS SOOI AT R GThAOpher 25 DX yatabist sresnddechandtip

solutfo’?ﬂ %i’n?f(eﬁ 'ﬂ%?éﬁn%ﬁ ?g fﬁ@ﬁéﬁ&ﬂ‘@%ﬁ{an%tm%@ere%%e gm , catalyst

is f{lteredmfb tioe filtiakes isie v pocatpd donosanid the redidud-istichyombtdgeaphed

i od] 4 f
through S G B AR E RS BAMB LA ch or i de. 0. 30
YieldD. Ugg QMI@mé&ypnd finally 0.14 m of
trinmet hyl sHEI acetyl ene are added under argon to a

Masssepeatiusm (BS! D re/z -g462 [M+NH4]
1-chl oro-4- (a- D gl ucopyranos-1-yl)-2-[4 20
(trifluoromethyl sul phonyl oxy) - benzyl ] - benzene in 3 ni

Exangdle d2net hyl f or mam de. The

1-chloro-4-(3-D-glucopyranos-1-vl)-2-(4-ethynyl-benzvl)-benzene

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

 (triphenylphosphine)-palladium dichloride and 0.1 ml trimethylsilylacetylene are
added, and the solution is stirred for a further 10 h at 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 dissolved in 5 ml of methanol and

combined with 0.12 g potassium carbonate. The mixture is stirred for 1 h at ambient

temperature and then neutralised with 1 M hydrochloric acid. Then the methanol is

_evaporated off, the residue is combined with aqueous sodium chloride solution_ and
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WO %@%ghgﬁll ghtly sealed and stirred for 8 hF?éTl%%%OOBIOOZGw

er 25 ng of bis-
(triphenyl phosphi ne) - pal | adiZ8n di chl oride and 0.1 ni
trinmethylsilylacetylene are added, and the solution
is stirred for a further 10 h at 90C. Then aqueous
sodi um hydrogen carbonate solution is added, the

extragied wite ethyl ageiaietkhe ergasic extrasts apilasted atg drisl over sodium
sulpiﬁé\}g,tr:%c? eﬁ%ﬁg%rﬂ?ﬁ?%ﬂgl&f AT mu‘éslg :E\f}ecﬁﬁaﬁgﬁpg{ 'detﬂrough silica
gel (@bhlmme&ﬁnehﬁeﬂhaaokme 3R1)i ssol ved in 5 m of

ol conbined with 0.12 g potassium
Y'eldcn§ (g%p&£ /"ﬁﬁéh?ﬁr)(t)ure is stirred for 1 h at anbient
SHRS n h Gmfbé #th 1 M hydrochloric
Mas%ac d. ﬁ'% eﬁ‘r/r%at(;;dz}lJ g@‘ r@ggo ted off, the
reS| due is corrbl ned with aqueous sodi um chl ori de
Thi | uti o and IV\D 20H§3!§/ 092877 P /E)P%OOSI PO?%lS 78
'SSQ'F‘PBHE‘ §ay 20 SERRtained acearding, I BramAIS%xt r act s
collected are dried over sodium sul phate, and the

solvent is renoved. The residue is chromatographed
Exampleddgh silica gel (dichloronethane/ nmethanol

1:0->5:1). Yield: 0.095 g (496 of theqgqy) 5 Mass
spectrum (ESI +) : ¢ i +~Thi s
compound na dli ng tto Exanpl e 14.

1-chl or o- 4- (f 34D gl pcopyr anos-1-yl ) - 2-[4- (pi perdin-4-v
| oxy) - benzyl | .Benzeng 2 m trifluoroacetic acid are
added to a €l uthpon o 0.19 g 1-chl oro-4-(f3-D
gl ucopyranos-1-yly-2-[4-(1-tert-butlyoxycarbonyl pi peri
di n- 4-yl oxy) - benzyl ] - benzene in 15 4 ni
1-chlgicc ) RINARICBBIRnoS ey IS LML (pifbrim-Ayioh RBehAN-Berpzdheat
anbl ent tenperature and then dilTuted wih ethyl
acetate and nade basic w th aqueous potassium
| uti [ ed
2 mi GPLOEAEEf, 258 dte fled 103 SIGRH 6t GBI PIIS 0T
glucopgeiraisel -y[)'JI{G[4€(dmbrmﬁlyomm‘rbmﬁbmﬁﬂim-qldkyb—bénQMFbenzene in

éod um sul phate and t
4 mi dichloromethane. The solut|on 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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[MH + Exanple 14 p O\ | \790 0" (dI 0 WO
2005/ 092877 PCT/ EP2005/ 002618 79 1-fl uoro-4- (|
- D-gl ucopyranos- 1-yl ) -2-(4-et hvnvl - benzvl ) - benzene
of alMsqu' f Iammmum‘luorld

0. 331mf b%’ﬁ q\n%oh%oﬁ &t&réﬁtylan% hoﬁé‘l e)@#a?)ﬁgemfﬂ%oéreladded

-yl)y-2- (triisopropylsilyl et benz nzene in
to a solitioh ob0.2%g ﬂélt;mioﬁlf (2, 3, S-wm-@waﬂtyldh[}-gluﬁopyrianoed -yl)-2-

(rishpry Bl LSRR 5 b et S A ion
stir@fiited @R adaibork @mbbeAuieS Theh 1 @flof m@trﬁari‘o%hé}% h%m M
at anpient tenperature. The solution is neutralised

potagsitm hydioxidersotuionrare agded anstthetsedutianns stiged daoa further hour
at arﬁé%{ﬁmﬁ%ﬁﬁmﬂjr@ Tﬂ_gg fu‘ﬁah‘i'él ﬁﬁgﬁ%!%t%ﬁ%@ﬂ M&ﬁrc%ﬂﬁ‘% dacid and

Aot rde gaPutron a
thenahe adthandllis coapovatad eﬁtTI@@ tessidu iseingisinad Wlth]aqwbue%odium

er sodi um sul phat e, he solvent is removed. The
chloq?(i% p 5

saljon angiaxIARIESGHIS REY! PReBIRIT TR 9rDaRIcMracts collected are

nd AT DS s, b 0

chrofridtogiiaphed throbgh fsdlbh(g&i (jcldorgmoethdsemmethaholad hed2:1).
oygly Ie 14: (15)

Y'e@%aé&ggﬁ% o‘?ﬁ? 1 yl ) - 3- (4- et hynyl - benzyl ) - benzene

Mas&spbttim@ESI*): m/z = 390 [M+NH,]*

The foliowing compounds are obtained analogously to Example 14:

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

Mass spectrum (ESI*): m/z = 372 [M+NH,4] *

(16) 1-sethynyl-4-(R-D-glucopyranos-1-yi}-2-(4-ethoxy-benzyl)-benzene

Mass spectrum (ESI*): m/z = 416 [M+NH4]*
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- D- gl ucopyranos- 1-yl ) - 2- (4-8& hoxy- benzyl ) - benzene O
O O O Mass spectrum (ESI+): mz = 416 [ MPFNH4] + WO
2005/ 092877 PCT/ EP2005/ 002618 80 (17)
1- met hoxy- 4- (R- D- gl ucopyr anos 2- (4-et hynyl - benzy
(17) hmqeiéﬂzseﬁdﬂ- gdy@mramé-ygp%&-eﬁwyﬂwwn bgnzepe402
[ MMNH4] + 5 The conpound accordi pg to Exanple (12)
(1-chloro-4-(13-D gl ucopyranos-[L-yl)-2- (4.~
et hynyl - benzyl ) - benzene) pa @Q Tesi sed
anal ogously to Exanple 14 [
i nt er nedi ate stage,
"1-chl oro-4-(Q; 3, Z;
gl ucopyranos- 1-yl) -
i s obtained af ation wth
t et rabut yl ammoni um I uortde, may be purified by
recrystallisation f@omethanol. / d OO OO 10 O
Mass spectrum ( ESI 3 mz = 406/408 (Cl) [ MtNH4] + The
Masst spechiheESblpdgd0a i+ %H‘!ab prepared anal ogously to

t he above-nenti oned Exanples and ot her nethods known
fromthe literature: Ex. Structure Ex. Structure N

5 The compound according to Example (12) (1-chloro-4-(3-D-glucopyranos-1-yl)-2-(4-

y O
- benzyl ) - benzene, which

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-8-D-
glucopyranos-1-yl)-2-(4-ethynyl-benzyl)-benzene, which is obtained after desilylation

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

10
Mass spectrum (ESI™): m/z = 406/408 (Cl) [M+NH4] *

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

Examples and other methods known from the literature:

Ex. Structure Ex. Structure

(18) (19)
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"o 0 0 Sone exanples of fo$%u|at|ons wi || now be
described in which the term"active substance"
denotes one or nore conpounds according to the

HAvert-on—HRetddi-rg—the—5-—satts—thereol—lnthe case
of one of the conbi nati bns With one or additiona
active substances as rijbed [previously, the term

"active substance" al $o0 ipcljudes| t he addltlonal FZ
active substances. WO 5/ (492877 RCT/ EP20@= £
86 Exanple A Tablets cgntailni ng 10Q me_of
(44) isubst ance /C‘L)"%IP 71 t di#8Y| contfai ng:
sulst agce . 3 pct ose [80. C MY, "COLF

(46) (47)
(48) (49)
(50) (51)




. vin yrrolidone 4.0 ng mnmagnesi um stearate

WO% g’ é Met hod of Preparation: The act|F\’/@T/EF’ZOOn%O2618
substance, |actose and starcgg are m xed toget her and
uniformy noistened wth an aqueous sol ution of the
pol yvi nyl pyrrolidone. After the noist conposition has
15 been screened (2.0 nmuesh size) and dried in a

rack-type drier at 50C it ig scrleened again (1.5 mm ﬁ

mesh size) and the |upfitant] i s fadded. The fini shed S
m xture is conpressed to fdrmtlablets. Weight of @
tablet: 220 ng D anetery 10 [mm [bi pl anar, facetted on
both sides 2 nptced ©®n one sijde. 20 Exarrpl e B
(52) |Tak P ng off (ggy|i ve, substa
_ cont aijns: {25 jactive $

150. 0 actose §9.0 |ng '

oi dal silica 10.0 ng pqlyvi
1070 np 3(5)magne5| um st earatje 1.0 gy ~390“@ ngy
Prepar@tion: WO 2005/ 092877 {PCT/{EP20054002618 87 The
active substance m xed wi th]lactfose, corn starch and
silica is noistened with a [20%jaqueous

;ylp rrolidone

pol yvi nyl pyrrolidone uti gn and passed through a
screen with a nesh (4 1.5|mm The granul es,
dried at 45C, are passgd thnough the sane screenCE

(54) | (55)

(56) (57)

Some examples of formulations will now be described in which the term "active
substance" denotes one or more compounds according to the invention, incIUding 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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in and m xed with the specified anount of

. aB maaznesi um
WO 2p@38/092877 Tabl ets are 5 pressed fromthe mi Xtal&P2005/002618

Wei ght of tablet: 300 ng digge 10 mm flat Exanple C
10 Hard gel ati ne capsul es containing 150 ng of active
substance Conposition: 1 capsule contains: active

substance 150.0 ng <corn starch (dried) approx. 180.0

Example A5 | act ose (powdered) approx. 87.0 ng nmagnesi um
: 0X. 420 O nmy Preparation: 20 The

QN Fstane €t he exci pi ents, passed
n_fﬁgbéﬁb}ﬁh a screen vvlth a mesh size of 0.75 nmm and
onbgeneously m xed using a suitable apparatus. The
1 talfetgosteiosmi xt ure i s packed into size 1 hard gel atine
Capsul e fil pprox. 320 ng Capsul e
ac‘ﬁ’ﬁ%‘?‘pg&ﬁc% I hard gehgg neacapsul e. 25 Exanple D
lactbepposi tori es contai ni 80.0l@ ng of active substance
Conposition: 1 suppositQ contains: 30 active
CO"@&%’FBnce 150.0 nmg poP§ @%ﬁ?l enegl ycol 1500 550.0 ny

pol%%ﬁﬁ&lldﬁ%@ ycol 6000?13)6@90 mg pol yoxyet hyl ene

sor an nonostearate 8 , 000.0 ngy
magnesium stearate 20mg

220.0 mg

Method of Preparation:
The active substance, lactose and starch are mixed together and uniformly moistened

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

Weight of tablet: 220 mg

Diameter: 10 mm, biplanar, facetted on both sides and notched on one side.
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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2005/ 092877 PCT/ EP2005/ 002618 88 Preparati

}Woag@@pgg%@supposuory mass has been nelted t%TlgaZQOé/OOZBW

substance i s honpbgeneously 8&#i stributed therein and
the melt is poured into chilled nmoulds. 5 Exanple E
Ampoul es containing 10 ng active substance
Conposition: active substance 10.0 ng 10 0.01 N
The aqtmecﬁuhsmnc@ raixed wjthslactimgh cerrdstardh andisiiea i maistenasl with a

20% HoyeRlE BB A Amoliitng bl Gn BH a8 thRudh 2R ni 2 mesh

size i 1.8 rﬁﬁlm‘rh@ @"éh&lesfdﬂlécﬁéﬁdsm eiré IpgseaditHiroags iy s&fle screen
intg 2 npoul es. npl e F Anmpoul es cont ai ni ng 50

agam@n@mlé@i WB thg ﬁ@?ﬁlﬁ@@ an@%@é, magaesiupy stiearatee Tablets are

%ébb@ .,y 0.01 N hydrochloric acid g.s.

pres {’ gl st ?Hq)ed water ad 10.0 ml  Preparation: 25 The
W@ight@fiﬂlﬂslt @B0emigs di ssol ved in the necessary anount
éq 0.01 N_HC gag isotonic with common salt,
B tered PP #abng transferred into 10 m anpoul es.
WD 2005/ 092877 PCT/ EP2005/ 002618 89 Clains 1.
A ucopyranosyl -substituted benzene derivatives of

Exampledial formula | 5

Hard gelatine capsules containing 150 mq of active subsfance

Composition:
1 capsule contains:

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

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
polyethyleneglycol 6000 460.0 mg
polyoxyethylene sorbitan monostearate 840.0 mg
| 2,000.0 mg
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l |/ RSO0 R5 R3 1 R7ala’' OR 7
Wo?véere 77 Cp@?gébgqgg/oozmg

o sselectedfromthe definitions
group A nd if R3is selecte#Bfromthe definitions of
the group B, RL may additionally also be selected
from t he nmeani ngs hydrogen, fluorine, chlorine,
brom ne, iodine, Cl.4-alkyl, C2-4-alkenyl-Cl_4-alkyl,
C2- 4- al kynyl - C14- al kyl , C2-4-al kenyl -C1.4 15 al koxy,
Pre #bral kynyl - C1_4- al koxy, C3-7-cycl oal kyl -Q . 4-al kyl,
-cycl oal kenyl - Cl1_4-al kyl, a methyl group
AfterdhBsuppasitary mass has been melfed dheaotive sulbstanes/is hpmoegeneously

o FAFRL Sl B kbRt SRR 10, 2

an ethoxy group substituted by I to 5 fluorine atonmns,
a Cl-4-al kyl group substituted by a hydroxy or

'MEXE‘ le 5 koxy group, a C2-4-al koxy 20 group substituted

I ,
1c8 dBNeif v Bt e oxy. while in the

'Comgbsmennentl oned cycl oal kyl and cycl oal kenyl rings one

t hyl ene groups may, be repl aced i ndependently
acg’r’eémgstéﬁ‘a?her by 0 or é@ Um9d wWo 2005/ 092877

O@pn,gpdgg@,%ggg@,gsq 90 R2 denot es hydrogen, fluorine,
[ orine, brom ne, hydroxy, Cl 4-alkyl, Cl_4- al koxy,

dO@jbmadlelied}Wtat&E whi | eadhe al k210 @t al koxy group may be
nmono- or polysubstituted by fluorine, and 5 R3 is
selected fromthe definitions of the group B and if R

Prephfat®ft ected from the definitions of the group A, R3
may additionally also_ be selected fromthe neanings
The aetiyecyybstariaes disselvegtn dhe ﬁ@cewmun’t 66994, N HCI, made

|soto@: ﬂf"{:éﬁ‘:h‘lqn%ﬁ Iﬂgﬁwg”'gf jﬂ?%: kenrr?c_i 51&_) E ml ampoules.

Example F
Ampoules containing 50 mg of active substance

Composition:
active substance 50.0 mg

0.01 N hydrochloric acid g.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 salt, filtered sterile and transferred into 10 ml ampoules.
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: I C2. 4- al kynyl - Cl1. 4- al koxy, C3.7-cygl
WO@@/ al kenyl , )(/33y7 y_ G . 4-al i%@éﬁb%b%loozms

cycl oal kyl
C5_7-cycl oal kenyl -d _4-al kyl 89
C3- 6-cycl oal kyl i denmet hyl,  hydroxy, Cg_6-al koxy,
C3-6-cycl oal kyl -C1_3-al koxy, aryl, aryl-Cl_3-al kyl,
heteroaryl, heteroaryl-Cl-3-al kyl, aryl oxy,
aryl -C _3-al kyl -oxy, a nethyl or nethoxy group
substituted by 1 to 3 fl uosjafpsat ons, a C2.4-al kyl or
C24- al koxy 15 group substltuteg by 1 to 5 fluorine
atons a Cl4-al kyl group substituted by a cyano

8@?@9 % Cr{g%&ig@(%wgd%gg\ﬁ%ug ?‘gh@t t?@e?g ok%yge%epe}i %r(r)ﬁ(t}lla?r
CI _3-al koxycar bonyl , am nocar bonyl, (G - 3-
al kyl am no) car bonyl , -(d _3-al kyI ) am nocar bonyl ,
pyrrolidin-1-ylcar bonyR1 R? perlﬁf‘n 1-yl car bonyl,
mor phol i n-4-yl car bonyl )\ _Qi - -yl - car bonyl ,
4-(dA. 20 3-al kyl)-pi pg borll%3
(d _4-al kyl )carb - ISul phonyl dmi no,
d _4-al (§ : , e 'R%I :
Cl4- al kyl sul phnyl aryl sul phonyl aminb,
aryl -Cl Srﬁa’la onylam no or aryl sul phonyl, R4, R5
i ndependent |y of pne t her denote hydrogen,
fluorine, chloringgR™bronine, 25 iodine, cyano, nitro,
C _3-alkyl, C _3-al koxy, nethyl or methoxy substituted
by 1 to 3 fl uori ne atons, A denotes C2.6-al kyn-I-yl,
C2. 6-al ken-| - C3. 7-cycl oal kyl, C5_7-cycl oal kenyl,
aryl , h‘@'f'%ﬁeﬁhr yl, Cl4-al kyl carbonyl, aryl carbonyl ,
het er oaryl car bonyl 30 am nocar bonyl ,
Cl14- al kyl am nocar bon (G _3-al kyI ) am nocar bonyl ,
pyris seletited from t@grdﬁﬂ)f/mtlonsmfm giup-A-apdcar bony!
mor phol i n-4-yl carbonyl, pi perazin-1-yl carbonyl,
4- (G _4-al kyl) pi perazin-1-yl carbonyl, aryl am no-
caanﬁyé selbclteerfﬂﬁﬁmh@ﬂbmtméa@nmb gLroup B, R! may additionally also
alkoxycarbonyl aryl - oxycarbony
hetlgq salegteddrom 1 B?WW@ ge@ ugsine, chlorine, 'bromine, iodine,

- Ceelv, R e IO IRCORRRI EETL GRD S kS .-

ani’no,
py rallbxyd :014231k7yny1—0}4 l4~allpm>g(e Osﬁlmyelbaudyl C@h-radakyl cmgly-cycioalkenyl-

o der el e hotctpsubstinged BY Jdpd fgtie atbris, an ethyl group
Cl_datikied BWQB% ABrHS at%ﬁié' @%}é?lfbé{yaﬁ‘ rﬁé’thoxy group substituted

het er oar yl car bonyl am no, cycl oa

C5 by t e Bdlubkine ptans, ame;hoaxyg;oup substltuted by 1 to 5 fluorine atoms,

a Cy4-alkyl group substituted by a hydroxy or Cy.3-alkoxy group, a Cy.4-alkoxy
group substituted by a hydroxy or C.3-alkoxy group, Css-cycloalkyl-Cy.s-
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
CO, and
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R2

. 5 het eroaryl oxy, C, 4-al kyl sul phi nyl,

WO 200%/08PRY1 sul phonyl, C3_7- cycl oal kyl sul pha¢T/EP2005/002618
C3_7-cycl oal kyl sul phl nyl, C-cycl oal kyl sul phonyl ,
c5_7- cycloalkenylsulphanyl

C5_7-cycl oal kenyl sul phi nyl ,
C5.7-cyc|oa|kenylsulphonyl, aryl sul phanyl ,
ar wmwhy@rbgearﬂuosiulephunyihe, brominedrydren, Sharahkyl, C1.4-

0, i B bt g i SR o TR St B - or

al kyydubafituss brBMofee, lNA0- or  pol ysubstituted by

fluorine or chlorine, and the above-nentioned al kynyl

and al kenyl groups may be nono- or 15 disubstituted

by [ u d the
bd%/ggfr%é{ %?ﬂg%@éhg dfeflmlﬁﬁ%/logg‘% 6)'%ubl oal kenyl ri ngs

i ndependently of one another may be nono-

ond & isselpdlon Toghihexts il tihs deo A Romay 8080y e
Cycﬂe‘?éléé‘tbd% ﬂi@h@ﬁbt@?ﬁgdg%d%? IﬂGBﬁn@rcﬁl e, bromine, iodine,

ene groups nay ndependent|y of oné

‘andlqhaealkidy @48 kenyE@MSﬁu(yIS%faikal\Qw"@l denealsgnyl-Cy.4-

L :ég%ﬁgi'ab&nﬁhf 8lk0x&6cg|? l‘:?h'??'gﬁji g:é oyt E)ailke%lyl Car-

dl ogaba&yangia)lé}mGglorcwéémémﬂm41am l; Cas-cycloalkylidenmethyl,
pyrfolidin on- pi peridin-1-yl,

o} iptatynCa saikonyy by souploRBv- mawoxy, aryl, aryl-Cr s-alkyl,

m?‘%?eqjgagﬂ a}efqg OI%I% 1 z’i'ér?!-(@?%ﬁ,%@r’ a(% 65H§¥Iuoxyha methyl or

‘hetngsthaxy yeapbabstined by 1nliot 3 fluor@d: hlonwy @l ©a4- h!j(ybmycz4-alkoxy

C5_10- cyc| oal kenyl oxy I 0- cycl oal kyl sul phany
S TTOIR SEPTRVBGIEI 515 APPTIn@Stoms s Er el SEuPIBRYiuted by a

-GX%I]rQ )99?(@& eny?ikglls%rbﬂﬁaﬁ”u\bls?%lt dob% fr or C1_3-alkyloxy

s ulgodne\dyanay garboky Karsyalkonyqdrbm;{b haamyioparbonyl (C1-3-

h et [ fﬁjﬁ%‘?;cﬁi@?‘?ﬂ& dg{s 761?3 i éa %ﬂ[‘?’g b?%%limm -ylcarbonyl,

ab@ﬁﬁ’eﬂaﬁnﬂ Ly Boml Kindyphalinda-gldspsoHyl, PigerasindByl-88rbonyl, 4-(C+.

‘nono-

s-alkyl)-piperazin-1-ylcarbonyl, {C4.4-alkyl)carbonylamino, C4-alkyl-
sulphonylamino, Cq.s-alkylsulphanyl, C.4-alkylsulphinyl, C14-alkylsulphonyl,
arylsulphonylamino, aryl-C4_-alkylsulphonylamino or arylsulphonyl,

R, R5 independently of one another denote hydrogen, fluorine, chlorine, bromine,

jodine, cyano, nifro, Cys-alkyl, C4s-alkoxy, methyl or methoxy substituted by

1 to 3 fluorine atoms,

~ denotes Cag-alkyn-1-yl, Cog-alken-1-yl, Cz 7-cycloalkyl, Cs_7-cycloalkenyl,
| aryl, heteroaryl, Cq4-alkylcarbonyl, arylcarbonyl, heteroarylcarbonyl,
aminocarbonyl, Ci4-alkylaminocarbonyl, di-(C.s-alkyl)aminocarbonyl,
pyrrolidin-1-ylcarbonyl, piperidin-1-ylcarbonyl, morpholin-4-ylcarbonyl,
piperazin-1-ylcarbonyl, 4-{C4_s-alkyl)piperazin-1-ylcarbonyl, arylamino-
carbonyl, heterocarylaminocarbonyl, Cs4-alkoxycarbonyl, aryl-C,_3-

alkoxycarbonyl, heteroaryl-C4_3-alikoxycarbonyl, amino, Cq.s-alkylamino, di-
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. I Ltuted by fluorine or chlorine, and
WO%Z@%@JL‘&%W. oned al kynyl and al kenyl groups @9%2005/002618

nono- or 5 disubstituted by8identical or different

groups L1; while the above-nentioned cycl oal kyl and
cycl oal kenyl rings may be nono- or disubstituted

i ndependent|ly of one_another by substituents selected
f r otfrs-Falkyiarivoapyrretidintaylipyrr olighfr21an-il wl.tiigeridin-1-yl, piperidin-

boye-enf i vgl | Y
o D Y S O Bof A nEHIndIRLS BHALACHIRRYINALASEGDE
gf alkyl);aiﬂer(déﬁyJqd/,k©1|,4-éik)1/lzﬁb|0£$@miﬁgﬁa@'ltcammwarﬁirﬁ;
enot es , -a A -a car no or
O PaiErArkarrEATInD Crra Rt H iR v hiealiaRrigy. arvioxy,
f ' "
& heBHa Ry | COMRRIBIGINAOKYalKaRhond) Od- vl

ar yeychodligylgulphamdt €5 paygloaliylsoiphinyl,£pa meisioaliovigulphonyl, Cs -

L THATRSRIBIA e Prds G, C-ovctotianyiupony,
Pi payisilghdnyl lae@sMpRiry, dmémf)ﬁbnﬂ,— Heteydaraishiphshyl,

aryl am nocar bonyl , heteroaryl am nocarbonyl, C1

- al hetryesaylpuliminyl, hetgroagrsuphomd.gyeaesiijiro,

het eroaryl -  _3- al koxycar bonyl, Cl_4-al kyl oxy,

aryl oxy, heteroaryl oxy, d -4-al kyl sul phanyl,

ar ywhild thieaatydve-meatienahalikyayll spideatikényl groups may be mono- or

Cl4- al kyl sul phi nyl, .aryl su|l phi nyl,

hot k9 B8y lipring r ehlcaing] ¥4 sul phony!
aryl sul phonyl and het eroaryl sul phonyl ; and L2

i ndependent|ly of one another are selected from anong
f | utheiaboyveahenticnes, alkynyb mindealkenyli groeips@na balrkgng- or

di flL.uor thyl,. . trifluor thyl ., C, 3-al koxy,

o rdGh e fydotica P HRERAESyP R Bdno. and 30 Rs
, R7a, R7b, R70 independently- of one another have a
meani ng sel ected from anong hydrogen

( Citheshevrymetiansspicloaliol and-cploalkesyyibgsiigrendently of one

25&&3@%"8&}%&( P%W@@—B%ﬂlé@sﬁ%t@h ¥ substitlht¥lectd from fluorine

and Cq.z-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 NR",

denotes tri-(C.4-alkyl)silyl-C1s-alkyl, Css-alkyn-1-yl, Cos-alken-1-yl, amino,
Cs.z-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-yl,
piperazin-1-yl, 4-(C4_s-alkyl)piperazin-1-yl, arylcarbonytamino,
heteroarylcarbonylamino, nitro, Cs.1o-cycloalkyloxy, Cs.1p-cycloalkenyloxy, Cs.
ro-cycloalkylsulphanyl, Cs.1o-cycloalkylsulphinyl, Cs-1o-cycloalkylsulphonyl, Cs.
1o-cycloalkenylsulphanyl, Cs.1o-cycloalkenyisulphinyl, Cs.1g-cycloalkenyl-
sulphonyt, arylsulphanyi, arylsulphinyl, heteroarylsulphanyl or
heteroarylsulphinyl,
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. 3 i.Je by the aryl groups nentioned in th
wo @%Q?E?Un of the above groups are neant pﬁ-"eq]'g/rEP&OOSIOO2618

RN

L1

L2

napht hyl groups whi ch may b&Zwono- or disubstituted
i ndependently of one another by identical or

different groups L2; and 5 by the heteroaryl groups

mentioned in the definition of the apove groupgﬁare

meavhiteghe gpoveientianedaiyny! aRd @ieny! GFpLPayMay PREFMIRA-OF

be : - 1 j nol i nyl ,
is@éﬁ{sﬁg?{hﬁkﬁd %Fﬁéﬁ&agg%pﬁg?’oaﬂﬁ 10 or is nmeant a
pyrrolyl, furanyl, thienyl or pyridyl group, wherein

ooy S BERS 4B nER SRS S0

be%ﬂé&iﬁﬁ&?ﬂ%'iqehrﬂiébﬂ@ﬂ diffdter® gragaqui;nol i nyl  group,

whereln one t ree nethyne groups are replaced by
nitrogen atonms, 15 while the above-nentioned

e B eS80 TP A SRR 8 tomonc

Or Q¥ RiEsubstituéd lrﬁlelpéﬂlj@ﬁtﬁy SRy shResbpbebstithésts selected from
above- nmenti oned al kyl groups nay be straight- 20 chain

or flupeine Bed CraelkylaBhdners, the stereoi somers thereof,
the m xtures thereof and the salts thereof. 2.
A ucopyranosyl -substituted benzene derivatives of

genetl ahovermentidn@d 2pclBdlkiRZaridicyRBbalkenyl VIBgOoRS dr tva
O"* OR 7c OR7b WD 2005/ 092877 PCT( EP20Q5/ 002618 ,94

wh&rathHenRErgRTAYFE teplagsiterendeniy ot ang aRptherty O, S,
defd 280380, HordRY M 1.

denotes H, Cy4-alkyl, C14-alkylcarbonyl or Cq4-alkylsulphonyl,

independently of one another are selected from among hydroxy, cyano, nitro,
Csz-cycloalkyl, aryl, heteroaryl, Ci4-alkylcarbonyl, arylcarbonyl,
heteroarylcarbonyl, aminocarbonyl, Cy4-alkylaminocarbonyl, di-(C1.3-alkyl)-
aminocarbonyl, pyrrolidin-1-yicarbonyl, piperidin-1-ylcarbonyl, morpholin-4-
ylcarbonyl, arylaminocarbonyl, heteroarylaminocarbonyl, C+.s-alkoxycarbonyl,
aryl-Cq.s-alkoxycarbonyl, heteroaryl-C.s-alkoxycarbonyl, C1.s-alkyloxy,
aryloxy, heteroaryloxy, Ci4-alkylsulphanyl, arylsulphanyl,
heteroarylsulphanyl, Cy.s-alkylsulphinyl, arylsulphinyl, heteroarylsulphinyl,
C,.s-alkylsulphonyl, arylsulphonyl and heteroarylsulphonyl; and

independently of one another are selected from among fluorine, chlorine,
| bromine, iodine, Ci.3-alkyl, difluoromethyil, trifluoromethyl, C4.s-alkoxy,

diflucromethoxy, trifluoromethoxy and cyano; and

. RB R-fa’

R™ R’® independently of one another have a meaning selected from among

hydrogen, (Cs.1s-alkyt)carbonyl, (C1.1g-alkyl)oxycarbonyl, arylcarbonyl and
aryl-(C4_s-alkyl)-carbonyl,
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'gro%’é %ﬁ%p age

ranosyl - substituted benzene derivagi

J Woa?c(p@fQﬁQﬁ%%to claim1l or 2, 5 characterised |hct\ﬁ'§?2@w002618

group A denotes C2.6-al kyn-19gl, C2 _6-al ken-1-yl, C3_

7cycl oal kyl, CS _7-cycl oal kenyl, C1_4-alkylcarbonyl,

am nocar bonyl, CI1.4- al kyl am nocar bonyl ,
-(C1_3-al kyl)am nocar bonyl, pyrrolidin-1-ylcarbonyl,

pi peridin-I-ylcarbonyl, nnrpholin 4-yl car bonyl ,

R8T koMb eI i Anitan of i tove oy pre meant
pheayliordaphids giduﬁsanhlﬁb mégﬂbéi rnc(rﬁl oBd&ddb)gtlt).md mdependently of one
yrrol i din- pyrrolidin-2-on-1-yl, piperidin-1-yl,
anogﬁs by iidgniical %rnd'ifegﬁrnt IFRHRSHeRsiands- v |
nor phol i n-3-on-4-yl, piperazin-1-yl, 4-(d _
3-a|ky|)piperazin-1-y| ClL 4- alkylcarbonylanlno
by tiﬁé%hé’teyuérgb@ﬂo;absmentmea in ¢Iw: Hebnitiemof theyabove groups are meant a

 pymelyt Jardpy Wipd) e iy BotdorbiRdye i Rthiarhenit fynoliny.

mquﬁmfnﬂXﬁH@ﬁéﬁﬂl bagponyl , C5_7 15
cycl oal kenyl sul phany! , C5-7- cycl oal kenyl sul phi nyl ,

Ch. 7- cycloalkenylsulphonyl cyano or nitro, mhlle t he
above-nenti oned al kynyl and al kenyl groups may be
or isrmeant Dpyrralyl, urabygk, thiemyd dr pyridylgroupewbereirhboe ocntwo emedhyne
0 the boyg lﬁflone al kynyl and al kenyl groups nay
bYiRE&N MR by i dentical or different
groups L1, and the above-nentioned cycl oal kyl and
cycloalkenyl rings may be nono- or 25 disubstituted

or isi mel@patiadolyk hﬁhzcﬁsa@ylobemoﬂmypb@mdt awineliny ok isoguingtinyl

aroupl §erdib ofe!sA I Inflny e Hréips s epldbebily nitrogen atoms,

or two nethylene groups nay be repl aced i ndependently
_of one anot her a% 0, S, 30 CO, SO SO or NRN, and L1
while fhe aipva-tegiipnad helpsoaryl groxpmindepgndsnls o 9pe pother may be

lnongggfEgaggﬁﬁﬂgﬁﬁ}%enﬁém4wf@# ﬂﬂ%ﬁﬁﬁ@iﬁ"S“bSt'tUtEd

enzene rivatives acco e of nore of
G aims 1 to 3, characterlsed in that the group B

while, un?etesessot%enrvl e s’tated l¥| a%lolvgme%honed alkyl groups may be straight-

chain or branched,

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

2. Glucopyranosyl-substituted benzene derivatives of general formula 1.2

R! R2 R4

R
1.2

RS
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Wogoﬁgﬁgw‘? 6-alkyn-1 yl, G2 Galken i yl. aBbifep2005/002618

I'am no, di-(C _3-alkyl)- am no
pyrrolidin-1-yl, pyrrolidin-84on-1-yl, piperidin-1-yl,
piperidin-2-on-1-y|, 5 norpholin-4-yl,
nDrphoIin 3 on-4-yl, piperazin-1-yl,

4- Eg)?dm Qgﬂ%gjiﬁégﬁkﬁ@éb ﬂ@ﬁ& )f,are defined as in claim 1.

CB 7-cycl oal kyl sul phanyl , 7-cycl oal kyl sul phi nyl ,
C3 7-cycl oal kyl sul phonyl , C5 7-cycl oal kenyl sul phanyl ,
7- cycloalkenylsulphlnyl or

B cl oal k 10 whil.e th . .
ab%@"%@x?ﬁa@ﬁi Ut REA BEnzeds gifivafieb iarding tg.glaim 1 or2,
NONEhar@EteriBBd Y$ tHa thd kﬁlﬂ)@)ﬂeﬁbt&f(f){heamyn-qhﬂdo()b gl@lkeamiyl Cs.
t he above-nmenti oned a kg and al ken gr oups

nonzpyclﬁaalkya|Mqiqaik 1-4-akiicatany rarmnﬂﬁafbeﬁvly C1—4'

oy ciBaelrinefatb b A Sl B Ca B Bt icycarbonyl

|f nd@pelf‘idmm-lymrﬁorgﬂgnmpmpnﬁml ﬂﬂyamghylt ptpaearﬂua—ﬁﬂbadabagll 4-(Cy.
rom uorine a a an n

abové PIPPEHEY 1 &3@ éanwyp1aﬁa<°e<y6¢ g&nxkﬁmmq-. Grysalklamino,
of SRS, gyilin-TH, (ol QL2 R MR PHRARAET 1Y

anoblaehdlné-daﬁ yled1cmgsholrm-¢4yh|mm1bhol1:2-8—t51—4-yl piperazin-1-yl, 4-(C+.

G R b eSSl ooy, e
Chag\aid Ak Hfcky, EthﬁkyIéLhﬁhlﬁW@é41%3kyl§u!§ﬁd>r%ﬂt@9 -Ey&alkyl-
the  definitions rou according to cTalm
or sulpbang, Cor gw@#kﬂﬁwaglnyb&hswmaibvlwgnlz@m &or

e AN ERB G SO aIPe, OB Rafrons.

a nohotdsipgen, fluorine, chlorine, bromne, iodine,
Cl. 4-al kyl, C2.6-al kynyl, Cl14 WO 2005/ 092877
PCT/ EP2005/ 002618 96 al koxy,

rret\ﬁ ‘fé h%géﬂll’ 't ut égaﬁwéﬂk"% -hidPAIKYW lgrSelpLmdy eono- o

polysubstltuted by ﬂuonne or chlorine, 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 C4_s-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 NRN, and

L1 and RN are defined as in claim 1.
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WO%PQ@P%%J’JQO“ ne atons, ethyl substituted byf%ﬂﬁPEOOS/OOZMB

tons, net hoxy substituted by 1t
fluorine atons, ethoxy subst®uted by 1 to 5 fluorine
atons, Cl_4-al kyI substituted by a hydroxy or
C _3-al koxy group, C2.4-al koxy 5 substituted by a

gdélug eyrggp#)msu%é té/cgg é)fé)rpdq%rwa?@s ggcaqrggﬂg to one or more of
C3é¥ 2l H Q@'skxh&&terﬁéd i YAt 1Ré bvéup@&n%{é&%wc,%@)snyl -Cu.

cy hydr oxy, ami no, nitro or cyan
in sthddkylml &aﬂwnl-bal Kgle-alkprolnd, aminst Eybeaﬂwlaganp dh‘ﬁ.};ﬁ -alkyl)-
be repl aced b ., 10 7.. nos t t ut.

e ia: Barol R TP TR L R o Pibghdin-2-on-1-y,

C ghmphblih-a-y; moRsHABLROhSE, ptpetréb_ah 1t3l7|e4gcw@.t|&|)plp%razm 1-
selected fromthe definitions of th e% up A

ac obritragCe-ocyslealkylexyr Ca-cydogkenyloxy, 7-Cycloalkylsulphanyl, Cs.

-Sc t}g%}’ W%}f%mé&’lb&tg &[’:I%g @%@qu{bﬁlgﬂj?fatr%to\éﬂgenylsuiphanyf Cs.

Chalﬁ@@to%ﬂker@%ulnhmﬂair CehyecygioalieryBulshast,ect ed from

anmong hydrogen, fluorine, chlorine, brom ne, hydroxy,
cyano, Cl_6-alkyl, trimethylsilylethyl, C2.6-alkenyl,

I
0 By AR Ry oo
di flolysubsttutaklyy fludrnd buchiores,tand/, pent af | uor et hoxy,

C3_7-cycl oal kyl oxy, tetrahydrofuranyl oxy,
t et rahydr of ur anonyl oxy, C1-6-al kyl sul phanyl ,

CyC{I‘@%&R/&%Qﬁ!’W Akimyl 3l alRétl] ghstigy rﬁ§¥ Bl méRo-or

a ucopyranos% -substituted benzene derivatives
[}

ac clisubistityted by idendicahor different graupsslt to 8,
characterised in that the group R2 denotes hydrogen,
fluorine, <chlorine, bromne, nethyl, hydroxy,

metihe ¥bovehtentivnet iytloalkybard b?mwalkeuwrmgs may be rnxbno or
met hyl substituted by 1 to 3 fluorjne ato

G Syt %%mdegaagenﬂqun@m@%buéwb%tawmésselected from
mbﬂbggnac% 3n£kf|h aR@re of dainms 1 to 9,

characteri se at the groups R4 and/or R5
i ndependently of one another represent hydrogen or
fluor

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

- L1 and R" are defined as in claim 1.
Glucopyranosyl-substituted benzene derivatives according to one or more of

Claims 1 to 4, characterised in that the group R® is selected from the

definitions of the group B according to claim 1 or 4.

Glucopyranosyl-substituted benzene derivatives according to one or more of

Claims 1 to 5, characterised in that the group R is selected from among

- hydrogen, fluorine, chlorine, bromine, iodine, C1.4-alkyl, Co¢-alkynyl, C14-
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WD 2005/ 092877 PCT/ EP2005/ 002618 97 11.

‘WO &P0%/88¥BaRosyl - subst i t ut ed benzene deri vat i VEST/EP2005/002618

10.

according to one or nore of g&€lains 1 to 10,
characterised in that the group R6 denotes hydrogen,
(Cv_6 5 al kyl)oxycarbonyl, G _8-al kyl carbonyl or
benzoyl, preferably hydrogen. 12.

Gmw&n@mnMstal e &-laeatinaryb Cderallcatyi tdhyl substituted by
R RLE AP aFe i RefyedhE B £ 1fipd s, methoxy

T eibRERéd b)Y 1My @ Mgehe didmsYbiwixgsubtitatdd/byd Ct@l@ﬁm:lrme
salts of the conpounds according to at | east one

claipms, Crewlkyd swﬁtﬁumddwg%hw@roav 06 CyarAlkORCITPLP: Gaonplkoxy
accorggﬁﬁ Pg% hﬁw&l &l. g|k{,§g@}&\#gl 12% é}k%%n‘peg— gycloalkyl Ca.

pmywowmlﬁlskdkﬁcﬁgpwdbalksm @g.goydoaliy!tC1.¢hbkony, Cs7-

th t
o el TR ARG 0. bifors: oy, s fHesGe-ssyloalky
ey gﬁéﬁ?kﬁb@o&ﬁnﬁ}ﬁb@Feﬂ@é&W@' aims 1 to 12 or

gicalI'y acceptable salt ‘according to claim
13 for preparing a pharnmaceutical conposition which
IS suitable for the treatnent or prevention of
di seases or conditions which can be influenced by

I n@lhbépﬂﬁnbélﬁ-s‘élbdt:tut@d BeRAITENSrivakive® SEcaraingatdsay drahore of
SA.T . Use of at |east one con%ﬂund accord| ng‘to

oneClaun%rt@Soﬁh@last%e@ i éhajtzh@grfw issseleelgr dram

ac ok di for preparing a
hg]ree?rhg@u Cmég%?r%f\%ce&dﬁrggn (ﬂé'm Jr:\?ﬂpgable for the
treat ment or prevention of netabolic disorders. 30
17. Use according to claim 16, characterised in that
the netabolic disorder is selected fromthe group

cons| E&b n@éyl %Bgtlltgéeg:{‘ggﬁ%?\% % riliafitsd Sécdfﬁlrlg‘ tohe or more of

conp |ca I ons ol i'c acidgsi s or
ketGlainss 1tedarnd/d chayactgtigedimthat theygroup s isekestedfrom
gl u%)gr%eg Heérogen f‘fuoq'§nse%ﬁl%rlhe' r%lr%me hydroxy, cyano, Cqg-alkyl,
trimethylsilylethyl, C,.¢-alkenyl, Co¢s-atkynyl, difluoromethyl, trifluoromethyl,
- Ca.z-cycloalkyl, Cs.7-cycloalkenyl, Ci¢-alkyloxy, difluoromethoxy,
trifluoromethoxy, pentafiuorethoxy, Cs.7-cycloalkyloxy, tetrahydrofuranyloxy,
tetrahydrofuranonyloxy, Cy.¢-alkylsulphanyi, cyclopropylidenemethyl, aryl and

heteroaryl.

Glucopyranosyl-substituted benzene derivatives according to one or more of
Claims 1 to 8, 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 9, characterised in that the groups R* and/or R® independently of

one another represent hydrogen or fluorine.
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11.

12.

13.

14.

15.

16..

17.

, Woﬁpgg)%%% 2877 PCT/ EP2005/ 002618 98 resi st ?@ﬁﬁ"/EPZOOS/OOZS‘IS

syndrone, dyslipidaem as of diffe
origins, atherosclerosis anfl7rel ated di seases,
obesity, high blood pressure, chronic heart failure,
oedema and hyperuricaema. 5 18. Use of at |east one
conpound according to at |east one of clains 1 to 12
or a physiologically acceptable salt according to
claim 13 for preparing a pharmaceutical conposition
for inhibiting the sodi um dependent gl ucose
c ot GhrspyrdnesylStdbERtutdd bi8zends dedvatives laeastdimgntd one or more of
conpound accordhggqto at, | east. one of
or

' cat | glainse 1 tp 12
laipayistool (e ghasaatsriseddp Shaldhe asayRr Raé’@BPEﬁ%]‘]@’qr gaen, (Crs-
ol ai ri . . Si4i
fo?&gyéé(n?ﬂ%gsfﬁgﬁdﬂggﬁgng?%n of pgﬁ?bggtié' g@? Bn.
cells and/or for inproving and/or restoring the
functionality of pancreatic beta cells. 15 20. Use of
at | east one conpound according to at | east one of

cl aGRopylehodd-Sibstitutdd e hLémgtem dtive 8 eetidaty) ® 68 br more of
accor di n% to claim13 for preparing diuretics . and/ or
it

antSlejmpetterid, vharackayised in thaidbe grouns Bi'e Rar.iR represent
phqﬁ)}‘&%g%i cal conposition according to claim 14,

char’a i'sed in that a conpound according to at | east
one of clainms 1 to 12 or a physiologically acceptable

salt according to claim13 is incorporated in one or
nore inert carriers and/or diluents by a non-chemni cal

et io'?@?é@f g&féfﬁ&t?‘lé s%ﬁg; &E@%*E?%&Lﬁa%@%ﬁg%t Wast one

genera according to c
c hasfataisrs +td12 withhiadrganmompargadicaicidgeneral fornula |1
RLRR R4 ORIl RBAOORS R I", O%W' Rc

Pharmaceutical composition, containing a compound according to one or
more of claims 1 to 12 or a physiologically acceptable salt according to claim

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

Use of at least one compound according to one or more of claims 1to 12 ora
physiclogically acceptable salt according to claim 13 for preparing a |
pharmaceutical composition which is suitable for the treatment or prevention
of diseases or conditions which can be influenced by inhibiting the sodium-

dependent glucose cotransporter SGLT.

Use of at least one compound according to one or more of claims 1to 12 ora
physiologically acceptable salt according to claim 13 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 ketosis, reactive

hypoglycaemia, hyperinsulinaemia, glucose metabolic disorder, insulin
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18.

19.

20.

21.

22.

ClL 4-al kyl, (C1_18-alkyl)carbonyl,

i 8- aIkyI)oxycarbonyI a®§l car bonyl and
aryl (CL_3-al kyl) - carbonyl, wherein the al kyl or aryl
groups may be nono- or polysubstituted by hal ogen; 5

Rsa Rsb R8C, R8d | ndependent| one anagf.her have one
of fesistanaemriabglic amargme; H)éﬁy '9516&%8 Rg

R7°aﬁh@?6’s‘?:i<§o§s%@lzﬁé|at§& gés %b%%ﬁg e%ur% chronlc
ketal or acetal group, I'e”i'n eac se tvvo adj acent

gr okeet feflare, Reddlenta 8] hyﬁelﬂﬂdaam}a forma cyclic ketal

or acetal group or a 1,2-di (G _3-al koxy)-1, 2-

di (C1_3-al kyl )-ethyl ene bridge, while the

aboygs GRAt leaaﬁ&w@bbmb@aﬁd Rickétdhg focdtNBastior@edfitdsimd 1 b 12 or a
t Wo ox%gen atons and he two associ ated car bon atonB

of phys wlgaums@ccranﬁ@ble@aammm taiclaine A3 fer prepgrinadd

al k [ .. / el

o YA H e oA S o R oucose
bengatrargporps SB 2al so be substituted by a

di-(G _3-alkyl)am no group; and Ra, Rb, R

i ndependent|ly of one another denote d -4-al kyl, aryl

?nray@%é{ b g:lllegs%ﬁé/ E?mg}ﬁgﬁ{l %b@ohgﬁntgréfg%é’ﬁ &Je@f'cfeﬂm%;’f)g) 120ra

mono- stitute al ogen;
by mﬁysmﬂmgrbalgr ammtatdetsaﬂrwdoidmg teecldimh i1 Bifor prepafing lae

TR M AT

R7byetR RIS %ﬁ@ldr'?@r iARREViRg %naweasﬂoﬁngltﬁé !ﬂhcllohﬁht}%f phficreatic
reacte ared u0|ng agent in the presence of

Levb@a(ﬂeIIBronst ed acid, while any protective groups
present are cl eaved sinultaneously or subsequently; 30
if desired a conpound of general formula | thus

obtgsé eflatveasedic BSmPenad ascerdintyidraidemstaineraf daims 1to 12 ora
converted by acylation into a corresponding acyl
conffvisitdogieally acceptable salt according to claim 13 for preparing diuretics

and/or antihypertensives.

Process for preparing a pharmaceutical composition according to claim 14,
characterised in that a compound according to at least one of claims 1 to 12
or a physiologically acceptable salt according to claim 13 is incorporated in

ohe or more inert carriers and/or diluents by a non-chemical method.

Process for preparing the compounds of general formula | according to

claims 1 to 12, characterised in that a compound of general formula |l

R R? R4
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| romula |, and/or WO 2005/092877
WO%@S@%Q@%Z/ 002618 100 if necessary any protlggl'{l.:‘}’62005/002618

group used in the reactions @&scri bed above is cl eaved

and/or if desired a conmpound of general fornmula | thus

obtained is resolved into its 5 stereoisoners and/ or

i f desired a conmpound of general formula | thus
whei ai ned is converted into the salts thereof,

v parti r_ riraceu | kRt O
R' Dhysi “3%”83&% F’ﬁ"‘ é’?gﬁé’p@m? g‘@ﬁ%’é’gﬁﬁ i g‘?b@f%‘@?’%’%‘?‘rbom’"
PL ocmlcad:trgnyﬂifan@ argl-@fﬁgkaikﬁxc?mmmmﬁiadueiatljkw baaryl groups
the co und o eneral for | is obtained by the
e 88 Bedee e Habbstiied by Palagenis o4 brocess
for preparing conmpounds of general formula Il R R2

8aR4 OR3 Il Redo ORS RO OR80 OR8" wherein 20 R
R®, &hotes H, Cl. 4-al kyl, (Cl_ie-alkyl)carbonyl, (G _i8-

R By ipas oI oy onB Al 2 lehthe mearings oiven forhe

gr ouRfrotipy REERTORSY fFF, d@sHots WasdriAlgetip dha RIRIRSigrollp or a

R8a Rab, R8C, R38d independently of one another have, .

one dfetals asekiigngep, yyhilerinfegch case two adjacent groups R™, R™, R™,
R¥ may form a cyclic ketal or acetal group or a 1,2-di(Cqs-alkoxy)-1,2-
di(C4.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 C13-
alkoxy and benzyl groups may also be substituted by a di{C1.s-alkyl)amino

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

halogen;

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

phenyl or naphthy! groups, preferably phenyl groups;
and R' to R® and R%, R™®, R, R”® have the meanings given in claims 1 to 12,

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

. any protective groups present are cleaved simultaneously or subsequently;

if desired a compound of general formula | thus obtained wherein R® denotes a

* hydrogen atom, is converted by acylation into a corresponding acyl compound of

general formula i, and/or
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or a ketal or acetal group, WADle in each case two

adj acent groups R8a, R8b, R8G Red may forma cyclic

ketal or acetal group or a

1,2-di (A _3-al koxy)-1,2-di (C1 _3-al kyl) eth%lene .
if nages Ry, anyhrPiective SROHY MSerbi msﬁ@actmm%aﬁ:@ 8¢ jabgue is cleaved
andkgrns 5 together with two oxygen atons and the two

associ ated carbon atons of the pyranose ring, a

substituted di oxane ring, and al kyl, aryl and/or

b I - I bstitut .
f deRiPA FerPTBPORY § SoresalfoRR A ahES PLIAaRbS thagiver fodts
Ste,—ééqggmetrygﬁg/opy a di-(Cl1_3-al kyl)ami no group; and 10

R I ndependently of one anot her denote
C14 aIkyI aryl or aryl - Cl 3- alkyl, wherein the aryl

eSS P R ERO Rl BRI SR i e st
therééf, | arﬂdmmmbr bhérrﬁéts@micgrmmt@ﬂ@ pHRfilbgiBaIB ¥ tcePtable salts

ﬂg#o thyI groups, preferably phenyl groups; and Rl to
therggf. and R6, R7a, R7’b, R have the neanings given in

claims 1 to 12, 20 wherein an organonetallic conmpound
(V) which may be obt ai ned by hal ogen- netal exchange
or by the insertion of a netal in the carbon-hal ogen

23. ]? 8?%{;?%33(5\?%} 1 3%\‘% lg,bgﬁé%g%g%gggr? aﬂg,ﬂgé r%gfe){.lgd of general
denRirfmicl is Bbtafiadh By ﬁé;}ar&%&s%é%%rﬁfea IR £4 BPgb Or &
defln optlona su

sequent transnetal ['ation,
i's added to a gl uconol act one of

24. Process for preparing compounds of general formula Il

R! R2 R4

wherein
R denotes H, Ci.s-alkyl, (Cq.1g-alkyl)carbonyl, (C1.1s-
alkyhoxycarbonyl, arylcarbonyl and aryl-(C1.3-alkyl)-carbonyl,
""" wherein the alkyl or aryl groups may be mono- or polysubstituted
by haiogen;
RSa RBb

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
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WO%@QEI%ZW nula VI WO 2005/ 092877 PCT/ EP20054 3%5/002618
a, ,

OOVI Real0. ' ORac OReb wherein
R8c, R8d are as herei nbeforel@tfined, 5 and then the
adduct obtained is reacted with water or an al cohol
R -OH where R denotes optionally substituted

Cl4-al kyl, i resence of an aci.d and opfionall

Uhe. pr oduct OBt B RLOOLR 4 peketalis; Sl dTo NP il A Sachcase two
wherein R depadait gidugd RY, RSN\ RY ma%ﬂ)rﬁvgéwmf&al or
reaction with an acylating agent into the product of
fornula Il aestaligiop otaied-ad Cyaialkayy il & di{ Cas-Bltethylene

(G _18- alk :

Sy (G - SRR SRUS B ghofaf|BRGT Snéne prides frms:

as speci fi edogdthe2ith o eaygenatamsliand the twd assodidied carbon
characterised in that the organonetal |ic conpound (V)

i's a lithi urdtemsaidrrBY@ROES HPEuUA SUDSIHULes Gexane figg, and alkyl,

Po ol ai s, EY TR StEn PorcUER Ty bR MO Drigg RUBLM.LH by

represent hychlagemor Q{s-alkaxpandhened groupd atayaalso be
conmpound of neral  formula Il R . R R4 R3III RHO
o 5 R0, "oty B fHCer AlkyhamInG grotp: and

R?, RP, R® independently of one another denote Cys-alkyl, aryl or aryi-Cy.s-
alkyl, wherein the ary! or alky! 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® and R®, R, R™, R have the meanings given in claims 1 to 12,

wherein an organometailic 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' R? R*

R? IV

Hal RS

wherein Hal denotes Cl, Br and 1 and R? to R® are as hereinbefore defined,
and optionally subsequent transmetaliation, is added to a gluconolactone of

general formula Vi
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WOM@%@ ndently of one anot her have one of E&ﬁﬁm%/oozma

nmeani ngs given for the groudf2R6 , R7a, R7/b, R7c, but
at | east one of the groups R83 , R8b, R8c, R8d does
not denote hydrogen, or denotes a benzyl group 5 or a
RaRbRSI group or a ketal or acetal group, while in
each case two adj acent groups R8a, R8b, R8o, R3d nay
forn1 *%?C|IC ketal or acetal group or a
3-al koxy) -1, 2-di (G _3-al kyl ) -ethyl ene

Ie he above ment i oned et hyl ene bri dge
ruted dioxgne ring together with two
oxygen atonsjand the 10 soci ated two carbon atons of
t he g AN ‘roRé, and al kyl, aryl and/or benzyl

gr oups nay, nono- or polysubstituted by hal ogen or
C _3-al ko and benzyl groups nay al so be substituted
by a di- (Cl.3-alkyl)am no group; and 15 Ra, Rb, R
|ndependently of one anot her represent Cl4-al kyl, aryl
or whetelitR®, B¥ aREY R™ ate he heteintdflasd defineal y|  gr oups
may be nono- or pol ysubstituted by hal ogen; while by
the®@yl groups nentioned in the definition of the
above groups are 20 neant phenyl or naphthyl groups,
preferably phenyl groups; and R to R5, R6, R7a, R7b,
R7cthea\tbe taldéuamtﬁalmgs! ig reanted wittl viter ot an alcohol R-OH, where R’

ydr oI ed nd of
1Y hotes oty Rtielin S Gl i The Hiithsdion ¥ BB i and
at oapticmaw v ptcRilich¥b@mEdaini the réadtRniwiBo WatsRAteROR' denotes
acyl conpound of general formula I, and/or 30 if

necldds apiyvertad iprasebseqenyreagtianswith an acklating agenbinto the
desﬁrro'dBSfjoﬁBWSIa ithg}e‘?ﬁV@Geﬁgfys?bm8—a!ky§)carbonyl, (Cq1s-

alkyl)oxycarbonyl, arylcarbonyi or aryl-(C.s-alkyl)-carbonyl, which may be

substituted as specified.

Process according to claim 24, characterised in that the organometallic

compound (V) is a lithium or magnesium compound.

Process for preparing the compounds of general formula [ according to
claims 1 to 12, wherein R®, R™, R™ and R"® represent hydrogen,

characterised in that a compound of general formula il

R1 R2 R4

wherein
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0%?@ a conmpound of general fornula I
WOOZIQ e%?eﬁs resolved into its stereoi SomrsBﬁ'Aﬁg?O%&)OZﬁw

2005/ 092877 PCT/ EP2005/ 00261803104 if desired a

conmpound of general fornula | thus obtained is

converted into the salts thereof, particularly for

pha g;a tical use into the physiologically

accEp le salts thereof. 5 27. Process according to

cl aRs 26 Cf‘iﬁﬂ@ﬁéﬁdérﬁl@%f'oﬁeté]ﬁﬁhéﬂ%\féwwlﬁe%eanmgs given for
formul'a 111 1s obtalned a process accor

clai m 22 orthﬁ:groaas R&M&Lﬁ%é‘ @ahatlabslfmmui thlelgiouns')Raa

Rl R2 R4 R3 stalsg =] denot e ch
br omi ne or ©od ﬂfﬁ%ﬂ 0%805 Lf%@lﬁfow © gﬁ 3zl group

RS are defiges RARP RS Pbr BKetal OF acbfil Q‘foub Wl*ﬁie?fnbgch case
10. 15 29. Conpound of for arnﬁsLVR%i ding to claim

28, char act¥a adiaceyt araeps Br mRy Torn p\eyclicisgtal or

i the. or G GJBUREPS £OAC, Lo A AR EL 5 i iiene

~one or nor ebrifgeCWwiiloghd abave-ﬁ:eﬂtion%d etBylanel btige foraisoa

20 R3 is sel fromthe, rou ording to claim

Toor s S SGubaHiHled pmane sobdpdpthes Ao gen aloms and the
associated two carbon atoms of the pyranose ring, and alkyl, aryl
and/or benzyl groups may be mono- or polysubstituted by halogen

or Cq.z-alkoxy and benzyl groups may also be substituted by a di-

(C1.3-alkyl)amino group; and
R?, R®, R° independently of one another represent Cqs-alkyl, aryl or aryl-C;.
s-alkyl, while the alky! or aryl groups may be mono- or

polysubstituted by halogen;

while by the ary! 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™ have the meanings given in Claims 1 to 12,
is hydrolysed, and
“ if desired a compound of general formula | thus obtained wherein R® denotes a
hydrogen atom is converted by acylation into a corresponding acyl compound

of general formula |, 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

stereocisomers and/or
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R denotes H, Cl4-alkyl, (d 184-al kyl)carbonyl,
(d _18- al kyl)oxycarbonyl, aryl carbonyl and
aryl - (Cl_3-al kyl)-carbonyl, 5 wherein the al kyl or
aryl groups may be nono- or pol ysubstituted by
hal ogen; RB8a, R8b R80, R8d independently of one

angidesired @vtﬁmgm;rﬁf oﬁdzcﬁ\emaaf +rﬁa§ I9hY€ Bbified I%Q:ohbsl-ted into the
groups R8 , C, or denote a benzyl group or

a saitﬂime&ofgpa!mlpul@rlysiowwma@eua@@me igiodhp , phyRiolagigaily

ent groups R8a, R8b, R3c, R8d may
fo%ﬁ?eﬁ%@gls:gﬁsl@%ﬁor acetal group or a
1, 2-di (C1_3-al koxy) -1, 2-di (C1_3-al kyl)-ethyl ene

brldge whi | e _t he above-nenti oned ethﬁﬁfne brid

f or REOCess gecaRling e sais 2@@%’%9@@.595% tmc@meou% of formula
ass 1 ng, a

cuptt i FAnea bY oRLEE aBlor® (olAIR 228 2300 or

benzyl groups may be mono- or polysubstituted by

hal ggen or Ikox d benzyl groups nay al so be

sub 8 chyegeﬂﬂ.?wﬂxﬁﬁpalkyl)anino group; and 20

R3, Rb, R independently of one another denote

Cl-4-al kyl, aryl or aryl-Cl3- alkyl, while the alkyl

or aryl Rjrodps ndd? be nono- or

erelrn

R3 v

Hal RS

wherein Hal denotes chlorine, bromine or iodine and the groups R', R?, R?,

R* and R?® are defined as in one or more of Claims 1 and 3 to 10.

Compound of formula IV according to claim 28, characterised by the formula
R! R? R4

DL

RS
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, 6, 7, 9, 10 and the group

R3 is selected from the group B according to claim 1 or 4.

Compound of general formula Il
R' Re R4
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- woPRlosiadsd7A uted by hal ogen; 25 while by the
w gr(%s?)s rre?r?ti oned in the definition of the abg/%"t’gfg%?oozem

are nmeant phenyl or napht hy[10§roups, preferably
phenyl groups; and R1 to R5 are defined as in one or
nore of Clains 1 and 3 to 10.

wherein

R' denotes H, Cy.s-alkyl, (C11g-alkyl)carbonyl, (C1.1e-
alkyl)oxycarbonyl, arylcarbonyl and aryl<{C4.3-alkyl)-carbonyl,
wherein the alkyl or aryl groups may be mono- or polysubstituted
by halogen;

RBB Rab

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(C4.z-alkoxy)-1,2-di(C1_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 C4.
s-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 Cq4-alkyl, aryl or aryl-Cq.3-
alkyl, while the alkyl or aryl groups may be mono- or

polysubstituted by halogen;

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

meant phenyl or naphthyl groups, preferably phenyl groups;

and R'to R® are defined as in one or more of Claims 1 and 3 to 10.



