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A ucopyranosyl -substituted benzonitrile derivatives,

har maceuti cal conpositions containing such
gﬁﬁﬁ%ﬁﬁﬁ@9 their use and process for their PCT/EP2007/054248
manuf acture 5The present invéntion relates to
gl ucopyr anosyl -substituted benzonitrile derivatives
of the gen&;lako;fﬁhmay@-sbbsmutb@&hﬁﬂutM&mt%st he

is defiped herejnafter, inclu

ofER Rl comBosRiors GPUBHURG S oL P aBel HSy e process for
and the sal ts thereof. théiemanufaeturen further rel ates

r‘n_r_rpmmrl

of formula | according to the invention as well as

The peesefEin@intién GATPOLYILCBSETEYIRAbERUtbDBerizOMEI depiatives of the
Fre&a%éﬂgla phar maceuti cal conposition for the-

geperEaP of metabolic disorders. In addition, the
invention relates to processes for 15preparing a

pharmaceutical conposition as we | as a conpound
according to the i-nventio i tRErat ure,

conpounds whi ch have an i fect op the

sodi um dependent , er SGLT2 are
proposed for t tr -nt of di seases, particularly
di abetes. 20 G oy artesy) - substit ut ed aromatic
groups and the Bfepar at i t hereof and their possible

activity as SAT2 in®fbitors are known fromthe
i nternational application WO 2005/092877 and the

publ i cati ons cited therein. 25 Almof the invention
wherem the group R® is defined hereinafter, including the tautomers, the stereoisomers, the

mlxtures thereof and the salfs 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 fo 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 SGL.T2 are proposed for the freatment of diseases, particularly

diabetes.

Glucopyranosyl-substituted aromatic groups and the preparation thereof and their possible
acﬁ\f]‘ty as SGLT2 inhibitors are known from the international application WO 2005/092877

and the publications cited therein.

Aim of the invention

The aim of the present invention is fo find naw glucopyranosyl-substituted benzonitrile
derivatives, particularly those which are active with regard to the sodium-dependent giucose
cotransporter SGLT, particularly SGLT2. A further aim of the present invention is to discover
glucopyranosyl-substituted benzene derivatives which have an enhanced inhibitory effect on
the sodium-dependent glucose cotransporter SGLT2 in vifro and/or in vivo compared with
known, structurally similar compounds and/or have better pharmacological or

pharmacokinetic properties.



The aimof the present invention is to find new

gl ucopyranosyl -substituted benzonitrile derivatives,

ReG kdogdsadel y those which are active w th regaca/mpmeresszs
the sodi um dependent gl ucose cotransporter SG.T, ‘
particularly SGT2. A further aimof the present
invention is to discover glucopyranosyl-substituted
benzene derivatives which have an enhanced i nhibitory

Aefrfhecdimat tRlhrédift imeahicimsae p@mde mikw @hareRSeutical composmons which
cotr orter SGT2 in vitro a .Viyo co
T SRR ARe PLPOET GPAPT YR e L Mo BRI AR o R B Ciabetes.
have better pharmacol ogi cal or pharnacokinetic
roperties. 07/ 128749PCT/ ERP2007/.05 A .
ORGP BB sy R L Ao BherOh e 1 1eg PG crgety from the
forzguing kad fMilowing rasedrksconposi tions which are suitable
for the prevention and/or treatnment of netabolic

di sorders, particularly diabetes. OQher ainms of the
Obieeisdiie invesiden on wi |1 becone apparent to the skilled

THE ¢ s{ueecr aYes ft({ glﬂ%ép?'ﬁaeggl QU0 R z&glrlslg}%rﬂ%twes of formula [

remar invention osure
Telates to glucopyranosyl substituted benzonitrile
derivatives of fornula I wher ei n R3denot es

hydr ogen, fluorine, chlorine, brﬁn1ne, i odi ne,
nmet hyl , ethyl, propyl, isop opy%, hut yh3 sec- butyl,
i so-butyl, tert-butyl, i
cycl opropyl, cyclQbutgl , A cycloﬁexyl,
1- hydr oxy- cyclitpropyl , T y-cycl obutyl, 1-
hydr oxy- cycl opent y|4 _ 1-2hydr oxy- cycl ohexyl ,
di fl uoromet hyl, H%i fjuor &et hyl , pent afi uor oet hyl ,
2- hydr oxyl - et hyl , hydrbxynet hyl, 3-hydroxy- propyl,
2- hydr oxy- 2- nethyl prop-1-y',
Wherell dr oxy- 3- met hyi - but - 1- yI |
1- hydr oxy- 1- nethyl et hyl, 2,2, 2-
ﬁrlfluoro r th
R, 5, S90S DR 0E SROE: PR S BReTRDY SR,

r net BONQD;JB]’( buyty!, se2-betyh qsoybL@,ti Hgrtt- puiyyaﬂrmhin!—but-1 -yi, cyclopropyl,

di f | ‘o
et hyl oxy- é{%‘?‘%‘f G&e%&ﬁé 3,%} ‘%6 T LOydros qyciobuty, 1-
et hhydsakf aieipbontet hS’YCE‘@Nquynl?hexyétdrﬂyq:rgmrpfimhgnﬂuoromethyl

t ri mpLhyideg! i, %ryeae%x%thw rhyarosiﬁﬁétmtamraxw@pgf 2-hydroxy-2-

wherein one o ro
L DG Bioy A ST P Y &G Lmegbipd 2,22
sel egiigstol 1Qardx{k rﬂ&h@lelﬂ')yl D@I—hﬂﬂ&bﬂ hydroxy—‘l-trsf!uoromethyi ethyi, 2-
(C1_18- aIkyI)oxycarbon i car bonyl
phen{eiiest e@’i”a?kﬁo)‘”'ﬁtgwb@ﬁg@“ﬂ Hearemsiiyge ’fyaﬁ‘fiwgfhy'oxy 2-

SL er ﬁe@tr@@mmybh@ mﬁarﬂfytsmrbf?m Xﬁelufﬁmﬂﬁrr]tblﬁmetfhfysul%iﬂﬂi ethylsulfinyl,
pnysi 0 table salts thereo a n a
i rsf"tﬁ '§%¥9@§" ”{v’ﬁgryg?ﬁ B¥B%i ded

gl ucopyr anosyl - substltuted benzonitrile derivatives

or 8 Eeiiv%&i\rfgj %%réo%wa‘u\lerein one or more ‘hydroxyi groups of the B-P-glucopyranosyl group
are acylated with groups seiected from {Crs-alkyl)carbonyl, (Ciss-alkyloxycarbonyl,
phenyicarbonyi and phenyl-{Cs.s-alkyi)-carbonyi;

including tautomers, sterecisomers thereof or mixiures thereof; and physiologically

acceptable salls thereof.



HO HO'OH OH wherei n denotes cycl opropyl, cyclobutyl,
cycl opentyl, cycl ohexyl, 1-§gdroxy-cyclopropyl, 1-
hydr oxy-cycl obutyl, 1-hydroXy-cycl opentyl, or
1- hydroxy-cycl ohexyl, or a derivative thereof wherein
~one or nore hydroxyl groups of the
15- D- gl ucopyranosyl group are acylated wth groups
sel ected from (01. 48-al kyl) car bonyl , 30 d ; ¢
Cl 15-alk r 115 mbsﬁaﬁ@bmlzomt{ e derivatives 0
Inz‘ﬁ%h@ﬁ§fC%§ Iﬁ?ﬁﬁw%gr onsﬁﬁ ﬁﬁ?l di ng tautoners,
formuigtier eoi somers thereof or hefeof; and
physi ol ogi cal | y accept aples al t ifereof . | 3 The
conpounds according, to, Jre and %he
physi ol ogi cabl'y ~aCcegtab
val uabl e phar macg

K properties, particularly an
i nhi bitory effect ~gn t'ei sodi um dependent gl ucose
cotransporter SGLTga particularly SGT2. Mreover
conmpounds according to the disclosure nay have an
whereth Nhi bitory effect on the sodi um dependent gl ucose
cotransporter SG.T1l. Conpared with a possible
~inhibitory effect on SGLT1 the conmpounds according to
R? t laenétes @i«ﬂtﬁ:%@l Jyeibpuigh byc!mps\eknt\h,l dyclSEeXTR 1deidantyioyelbyropyl, 1-
' In a secon ect therg} g%]gg,ggy &ngglcally
a@&@ﬁt‘%\'ﬁ!’céobé' h’fﬁm%@’ 42Oy ed above

with inorganic or organic aC|ds. In a third aspect,

o S g LB SRS B S87RE 8 gty e

are acﬂat@@ With %Fd?.@'s §é!bbﬁéd Wﬂiﬂplakylsﬁrﬂsorﬁs (Cat-alkgibxgbarbeny!,
optionally ?et er wt or nore inert carriers

phenylegiaprof apg Phﬁé"{! Crapalvy- %?R"f)ﬁ aspect, there is
provi ded use of at | east one conpound as defi ned
above or a phyS|oqulcaI acce bl e alththq "

includingtauipmasstarepiacperarineieal pr Bixfur ﬁﬁr&g i 8P RMYHR 8W°?§

the treatnment or prevention of diseases

aCCSW%yéggﬁ%??%%ﬂs whi ch can be influenced by inhibiting
t he sodi um dependent gl ucose cotransporter SG.T,
particularly SG&T2. In a fifth aspect, there is
provi ded use of at |east one conmpound as defined
above or a physiologically acceptable salt thereof
for preparing a pharmaceutical conposition which is
suitable for the treatnent of one or nore netabolic
di sorders. In a sixth aspect, there is provided use
of at | east one conpound as defined above or one of
the physiologically acceptable salts thereof for
prepari ng a pharmaceutical conposition for preventing
the degenerati on of pancreatic beta cells and/or for
i nproving and/or restoring the functionality of
pancreatic beta cells. In a seventh aspect, there is
provi ded use of at |east one compound as defined
above or one of the physiologically acceptable salts
thereof for preparing a pharmaceutical conposition
for preventing, slow ng, delaying or treating
di seases or conditions attributed to an abnornma
accurmul ation of liver fat in a patient in need
thereof. 3a In an eighth aspect, there is provided
use of at |east one conpound as defined above or a
physi ol ogi cal |y acceptable salt thereof for preparing
a pharmaceutical conposition for inhibiting the
sodi um dependent gl ucose cotransporter SGLT
particularly SAT2.



In a ninth aspect, there is provided use of at | east
one conpound as defined above or a physiol ogically
acceptabl e salt as defined above for preparing
diuretics and/or antihypertensives. In a tenth aspect
there is provided gl ucopyranosyl -substituted
benzonitrile derivative of formula II, Ill, 1.1, 1.2,
1.3, 1.4, 1.5 0r 1.6 3b 3 wherein R3 is defined

Th %i‘%g&ﬁ%ﬁ% orgngdt%ntﬂé efscldslieladBR! ﬂ)ﬂyﬁlo)d‘gﬂfaﬁ@%}ééeptable salts

theegof havegraluagle w@a&gwmﬁhyﬁﬁﬁég :rgnﬂwulaﬁé ag |inppitopy effge pn the
sodﬂfrﬁ HQEerﬁY{EMt udHRBO-cofhndpohys URSLT,t WaRkukily thGlg Qn Moreover
, Rei d independentl L one ?P
cozmlﬁfi% aﬁwgha@gq] they digplosyre )gnaygqqyﬁpg/ nin bggchg_{ﬁ eﬁtr BnuH1e spdium-
deﬂeﬁéléﬁt@ldcbélé ):&?errﬁ%}'}@r SALF4cainjsytea witdar pesible inhibitory effect on
car bonyi ar - n g
SGhTithe(cempPandsriFP medﬁ%?%ucﬁpf%eﬁg’%%’% GHonpeigrtively:
a keta: ?L agetalkgroup, partlcularly an alkylldene
a t.al
i Sl BB SIS R PRk B e L eLompouncs

asaﬁmeuab@MﬂMﬂun&gbmboomgameeausgroup or a
1, 2-di (C1. 3-al koxy) -1, 2-di (Cl1.. 3-al kyl ) -et hyl ene
brldge whil e the above nentloned et hyl ene bri dge
In émrrdaspetonglmmaprmmdéﬂ pheomessujeal campasitiansdcernrisingagat least one

corgg%lgl? etast ?Qf g%gré%%oea& gﬁ)h%oll)@&ll@%{c@@[ﬁﬁﬁeréaﬁgas @efined above,

i oXane ri
optnsiydogatherysithng-od Mo lnsrt &BM'Q;@;@ME’T lﬂ“ltﬁlllﬁ( ane ring,
and whil e aIkyI allyl, aryl and/or benzyl groups may
be nono- polysubstltuted by hal ogen or al koxy, and
In anfoiiitle asmz ;I'rh'erg isoupYderhysef @blegat angisomPeyrdas B%f'nsd above or a

phygl dcfg%li a&!e'ﬁﬂébpeaéﬂt%rgéf‘?&ﬂareﬁd?ﬂ g a phemaddiutical composmon which

endent one anot her denote Cl4- al k
B D A L o A R g i g
infliEREd By FHItIngCIhe ROHN A dRspehdaH: @flicbse bettapgpdtier SGLT, particularly
SGLT2. ‘

In a fifth aspect, there is provided use of at least one compound as defined above or a
physiologically acceptable salt thereof for preparing a pharmaceutical composition which

is suitable for the treatment of one or more metabolic disorders.

In a sixth aspect, there is provided use of at least one compound as defined above orr
one of the physiologically acceptable salts thereof for preparing a pharmaceutical
composition for preventing the degeneration of pancreatic beta cells and/or for improving

and/or restoring the functionality of pancreatic beta cells.

In a seventh aspect, there is provided use of at least one compound as defined above or
one of the physiologically acceptable salts thereof for preparing a pharmaceutical
composition for preventing, slowing, delaying or treating diseases or conditions

attributed to an abnormal accumulation of liver fat in a patient in need thereof.



while by the aryl groups nmentioned in the definition

of the above groups.are ngant phenyl or naphthyl

groups, preferably phenyl groups; and Al k denotes

Cl4- al kyl ; and Fe denotes chlorine, brom ne, cyano,

car boxy, carboxylic ester, carboxam de or a

der.l v. t|v 9 b
n Aol patfts R R Bra i AleaS| o oy o8 aetneg above o
a physdadegicai]manwp@ﬁm palt meeefoéfcmmra;paneg & ehatreacegfica ﬁOWS'tEO“ for

rticiar@'SGLT2.

mh%gqlgé%%%&@ggépe%ggﬁag d;ﬁc%%e g‘@st%élgpéié‘? QG@? Hirticdiar®

- 0- 00- C14-al kyl, -0-C(=0)-0-C14- aIkyI or
In aﬁ A |L‘%>Q(%ﬁdéd'l%@b@’ bpﬁaét%ﬁte‘%ﬂﬁb§und as defined above or a

er e0I SOMErs thereof of m xtures t her eof ; and
physipjegiesily gaasaptrbhlea sak pesatsiedngd| 3uove higr eBﬁePa"%d'“fe“CS and/or
an@g.g&é@§;§9PCT/EP2007/054248 4 The disclosure further
rélates to a process for preparing a pharmaceutica
conposition according to the disclosure,
in QIE@’ﬁ@SépﬁH grek sprbigdd %u&%%@%-s@&ﬁﬁft&i BéhzbitrilB@erivative of
di scl osure or one of the physiologically acceptable
forgalat s, lilhet.@8f1-3.3-4 Kt otigorated in one or nore inert
carriers and/or diluents by a non-chem cal nethod.
The disclosure also rglates to a process for
preparing the conpowidsaf general formula |-
accordi ng 5@ 't ] le, characterised inlthat
a)in o.peroto I eps c@npounds of general fornula
whifc ¢ defined as hereinbefore and hereinafter, a
. wal formula Il -wherein R denotes H
%&I;=(C— al kyl ) car bonyl ,
(01_18- al kR oxycar bonyl , arylcarbonyl and
aryl - (Cl_3-al kyl) - carbonyl wherein the al kyl or aryl
groups nmay be nono- /ijonsgbstltuted by hal ogen;
R8a, RBb, Rae, Feld ependent |y of one another
denot e "hydr oge | group, a benzyl gtibup, a
(Cl 4- 2 9

aryIFQQ} al kyt-hmexycar bonyl or a RaRbReSi group or a
ketal™ of adetal group, particularly an alkylidene or
aryl al kyl i ®ne ketal or acetal group, while in each

case two adjacent groups Re's, R8b,

varyl (Cﬂsxalkyl)carbonyl and




REId may forma cyclic ketal or acetal group or a
1, 2-dfi C4. 3-al koxy) - 1, 2-di (§,_3-al kyl yet hyl ene
bri dge, while the above-nentioned ethyl ene bridge
fornms, together with two oxygen atons and the two
associ ated carbon atons of the pyranose ring, a
substituted di oxane ring, particularly a
2,3-dinmethyl-2, 3-di (C1_3-al koxy) -1, 4-di oxane ri ng,
and whil e al kyl, aIIyIV,mryI and/ or benzyl groups may
be nono- or pol ysus Ated by hal ogen or WO .
1054248 5 CL. 3-al koxy, and3while
R ¥ 8 substituted by a di-(Cl_3-
alkyl)anlno gro:p, Re, Rb, Re independently
of one . deydt e Cl-al kyl, aryl or
aryl - C1_3-al k¥ks» wherein 5the aryI or al kyl groups
may be nono- or pol ysubstituted by hal ogen; while by
the aryl groups mentioned in the definition of the
above groups are Rphenyl or naphthyl groups,

preferably phenyl | ups;. 1Pany wherein the grqup R3 -
i s def ined~asOk whef o’ and/herei nafter: is
react €8 Wit educi ng agent in the presence of a

‘Lewi s orgsBrenstedpgiei d, while any protective groups
present are cl E aved sinmultaneously or subsequently;

or 15b)in ord8F to prepare compounds of general
~formula I, a conpound of general fornula I

wherein Rae, Rab, Rae, Rad and R3 are defined as

herei nbef ore _and Rereinafter, with the R provisg;that.
at | east onest ituent selected fromRS,” ab, R8c, K
e,i s not hydrggen; the protective groups Rae, Rab,
Rae,  Rad nq#oceina hydrogen are cleaved; and if
desired a cqomoyntfof general formula | thus obtained
i's convgrted] by Jacyl ation into a correspondi ng acyl
conpouﬁd0~ “Jere @h@fornula I, and/or

wherein

R is defined as above and

R' denotes H, Cis-alkyl, (Cs- 15-a!ky1)carbonyl (Crqg-alkyl)oxyca
(Cm-aikyi)-carbonyl, wherein the alkyl or ary! groups may be mono-or

rbonyl, arylcarbonyl

or aryk
polysubstituted by halogen;

RE R® R¥ R independently of one another denate hydrogen or an allyl group, a
a(C1.4-a!kyi)carbonyl (CH-aIkyl}oxycarbonyl arylcarbonyl, aryl-(Cq.a-

benzyi group,
C4.s-alkyl}oxycarbonyl or a R®RPRESi group or a ketal or

alkyl)-carbonyl and aryk(



i f necessary any protective group used in the

reacti ons described above is cleaved and/or WO
2007/ 128749PCTTEP2007/ 05424% 6 if desired a compound
of general fornmula | thus obtained is converted into
the salts thereof, particularly for pharmaceutica
use into the physiologically acceptable salts

ther eof W@Pﬂgﬂa‘éﬁe R hrytdiglicdhs Ré’t@l&jﬂ Ee{atai group, while
rel ataé;gfa @0%\? P%| nt'er medi ates .¢ aic,y d cr| iig Fhk tal or acetal
r eactin eachsmhe ssadiarant FouER e Kpe R ?55'@( SyelicKe

- her e'ﬁ%?&f (ﬁ ﬁi&éﬁ' |a(ﬂ&'xﬁelszﬁﬂl'(®1t la@@l)—@fhylbﬁ&bmd@vﬁnfﬁlledhe above-
The dcts acc r esgﬁ%” i nventi on, anthe o
par t |me;ﬂtlamectqi@|@mﬁ5@%@§“3 6‘[’@ OLXYILAPEENG RS

gnd Uz& éc;énlgl%agt%n atb@f erthd ergllldii@@lﬁy raae;mbsmhted;d:bmnetmged
enzonitrile erivatives or vl
ol T paticHares ASBRBRE Gt SRy SR e ao@ inie allyl, il
t her Iandjfﬂlqiéﬁﬂ%/l@ﬂ)dpama?Iﬂiélhﬁ;nosdir@bhs.ltstﬁn@d by belogen or Crz-

m xtures ther d si 0l odi AGH £ E,-alkylamino
salt & 'ic’ﬁ\éraée hertzﬂl “ﬁ@% ?9% b%%%%%ﬁﬁat | @P&@Q T ]?ye)
enboq;@ﬁpbmjof t he present |nvent|on are descrlbed.
According to a first enbodi ment of the present

i nvention Rs denotes hydrogen, fluorine, chlorine, |

br omiRteR?®, iRGdi indepanderkly lof oret angiher denots, ¢ralkyh BRYOBRAT-Cra-aliyl,

butyl , secqbutyl, bb Bloho- biysubstituted by halogen;

3- metHAETHEE 2 alkﬁy q%g%)prﬁ%% é, “Cycl g %(Jtyl ,

cycl opentyl, cyclohexyl di fl uor onet hyl :

triflygr Q?ﬁlt I rﬁsgmhba@amanaﬁmm opeabeichybups are meant

hydroxyne g r oxy- propyl

hydr mnﬂommmyl @fpw, gr_eigrably phenyl groups; and

3- hydr oxy- 3- net hyl - but - 1-yl ,

1- hydroxy-1-neth -eth I, 2.2,2-

tri fwl@ﬁ@wiesﬁ»}ﬂd {yand rret hyl - et hyl ,

2,2, 2- trlfluoro 1- hydroxy 1- trlfluoronethyl ethyl, 2-

: nethoxy eth hoxy-eth b id
dif1 0t ﬁ’(?ﬁ%ff%ﬁhl Eom] - Ey h%g{w cg?f%xyllc ester, carboxamide or a

2- rretJéyimwy ﬁtei’@dfm(t)mom@tsﬂyl lgsaipf an@tecteﬁ@f mpsked|ddenyge group, or
f |
t r , %g{ gﬁ%? ér mgs eglég?:‘]o 5 h«'}y 8{9&%%9/ Fg&%rfogéééﬁgﬁr CN; and

enbodi ment of the present invention R3 denotes

hydr LPID-[3D),)-CPLaRe,
L R e A

2 nethyloxyethyloxy, nethylsulfanyl met hyl sui fi nyl,
el Y Aol z Br, £LOVISB L4 -0-GEOYOSTIL b -OPO(O'CM'?‘"‘V')L
tri yl's or cyano. According to a third

enbodi nment of the present invention R3 denotes

met hYﬁcluqﬁﬁd})ﬁbtomQFso BiteoisbSBRItRENf or hixtyrés thereok: bud physiologically
i so-buty tert-butyl, 3-methyl-but-1-yl,

cycl dseenishle saigdhesetlt vi | cycl opentyl, cycl ohexyl

di fi uoronet hyl , trlfluoronethyl, pentafluoroethyl,
2-hydroxy|-ethy|, hydr oxynet hyl, 3-hydroxy- propyl,

2- hydr oxy-2- net hyl - prop- 1-yl,

3- hydr oxy- 3- net hyl - but - 1-yl ,

1- hydroxy- 1- net hyl -et hyl ,
2,2,2-trifluoro-1-hydroxy-1-nethyl -ethyl,
2,2,2-trifluoro-1-hydroxy-1- trifluoronethyl-ethyl,
2- met hoxy-et hyl or 2-ethoxy-ethyl. WO

2007/ 128749PCT/ EP2007/ 054248 7 According to a fourth
enbodi nent of the present invention R3 denotes

met hyl , ethyl, propyl, isopropyl, butyl, sec-butyl,

i so-butyl, tert-butyl, 3-nethyl-but-1-yl,

di fluoronmethyl, trifluoronethyl or pentafl uoroethyl.
5 According to a fifth enbodi nent of the present

i nvention R3 denotes cycl opropyl, cyclobutyl,

cycl opentyl or cycl ohexyl. According to a sixth
enbodi nent of the present invention R3 denotes

1- hydr oxy-cycl opropyl, 101-hydroxy-cycl obutyl,



15trifluoronet hyl -ethyl, 2-nethoxy-ethyl or

2-et hoxy-ethyl. According to an ei ghth enbodi nent of
texopr/esaet i nvention R3 denotes 2-hydroxyl - etdiydeao07/054248
hydr oxynet hyl , 3-hydroxy-propyl or

1- hydroxy-1-net hyl -ethyl. 20 According to a ninth

enbodi nent of the present invention R3 denotes

hydr oxy, difl uoronet hyl oxy, trifluoromethyl oxy or
Theydisdosuse EsHYT RJateotoad PEWERS EHTERaEA T RITArnpEulcad samposition
ach AR 1h Ak @cigﬁ@%ﬁﬁa&%s@&l in tRd AYom Qﬁr@pé@cmrdmg to the disclosure
I sopropyl, dif Iuoronethé trlfluoronethy or
orpwatoitha mweietasyally aeepiebiesnkin fhpresf s IRGUPERIpH | l@pwprsmore inert
ca%[rg Eﬁ%&ﬁi%eﬂds Y& ARV enaﬁlxm Abup are unsubstituted or
ydroxyl group 0-6 of th
13- D-glucopyranosyl group is substltuted as defi ned.
'nfer &E@g{uﬁé?@m%éstte %rg)'f&ceésr i%rz‘?é%%ﬁﬁ§ﬁle HABOGIY gcncral formula |

car bonyl, ) oxycar bonyl and

aqeprsling T@éheb@msur%v@ﬁa%rséd i Berred substituents are

sel ected from anong acetyl, 30nmet hoxycarbonyl and

et hwrycar bonyl, in partlcular acetyl and
a)et hiXJEST!B GFEPRIe CPMPOHTSITOREERRaNRMUiR kswhieicara daiined as hereinbefore
ant PEFSiHaAS, used above and hereinafter, in which a bond

of a substituent of a cyclic group, as e.g. a phenyl

ring, is shown towards the centre of the cyclic
a @iPbnd lRRALEFiorHA @SS ot herwi se stated, that this

substituent may be bound to any free 35position of

the cyclic group bearing an H atom

2007/ 128749PCT/ EP2007/ 054248 8}"The ¢

%npounds
: ai ned using

according to the |nW%nt| M

met hods of synth Si g, n P di ple. Preferably

t he compound&™are oot.'neu he-f ol | owi hg net hods

according to thg iavention mhlch are described in

nore detail heRePna erORSThe gl ucose derivatives of

fornmula Il accordi n@R’ the invention may be

SEPthesised from D gl uconol actone or a derivative
8t eof by adding the desired benzyl benzene conpound

in the forn1of an organonetal lic conpound (Schene 1).

é, Scheggn es Add E{%@P { 118@%[93%0%910(&238&'!1@%%3% ﬁjyl,tagyl@arbon'y! and

d uconol toné
aryl-(Cm-aEky!)-carbonyi wherein the alkyl or aryl groups may be mono- or

polysubstituted by halogen;

RSa’ RBb,

R%, R*  independently of one another denote hydrogen or an allyl group, a benzyl group,
a (Ciy-alkyl)carbonyl, (Cyu-alkyi)oxycarbonyl, arylcarbonyt, aryi-(Cqs-alkyl}
carbonyl and aryl-(Cs-alkyl}oxycarbonyl or a R?RPR®Si group or a ketal or acetal
group, pariicularly an alkylidene or arylalkylidene ketal or acetal group, while in
each case two adjacent groups R, R®, R¥, R* may form a cyclic ketai or acetal
group or a 1,2-di(Cys-alkoxy)-1,2-di{Cs.s-alkyl }ethyiene bridge, while the above-
mentioned ethylene bridge forms, together with two oxygen atoms arid the two
associated carbon atoms of the pyranose ring, a substituted dioxane ring,
particularly a 2,3-dimethyl-2,3-di(C4.s-alkoxy}-1,4-dioxane ring, and while alkyl,
altyl, aryl and/or benzyl groups may be mono- or polysubstituted by halogen or
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The reaction according to Scheme 1 is preferably

carried out starting from a hal ogenated benzyl benzene
conmpound of general fornula IV, wherein Hal denotes

YO 2007/6a8749br omi ne, or 15 iodine. Rl in Schen®CI/EP2007/054248
denotes cyano or a group thats5 may be subsequently
converted to a cyano group such as chlorine, brom ne,

car box :

carl va%q13e%ﬁ€§ﬁ€§%% étgvﬁne%‘h groifs I%glif a§b @g rswsnﬂted by a di-{C1s
protecﬁ&%”@?m%ﬁgkédmdldehyde function such as e.g.

acetal or thiazole, or a protected or masked am no
Jupctlonall such as e.g. nitro. The Gignard or

R Rt uifd P%‘%@éﬁqy @P”%éﬁ‘%"wr [5ieR9E G eyt ﬁg{i,or@éylﬁqe-ﬁgylewherem
from t iR daiof SIRAQRIINS ghay G Mhanbl SraioRBubsatutsdi YR ®r

i odi nat ed benzyl benzene IV either via a so-called

hal ogen- met al exchange reaction or by inserting the

whife tbglthd anf/igrdupe nesmtidrea-il tieaigénitidnost the aboes raliggra mw@ahigphenyl or

o= A B R Er bl 0 £ O "o w th an

organollthlun1conpound such as e.g. n-, sec- or
anh%feré?di{h)é' 'rdugﬁimi'é‘aef?{@& @H@Jeﬁgg&% ﬁﬁ%@%ﬂaﬂ& conpound
ener at ed g ogen- netal exchange
Mﬁth 25a sui tabl e C?lgnard reagent such as e.qg.

is weaaea MR b re@icing 2GR e FRERASI SR LRV @%reiedcataldow&any

di i sopropyl - or di-sec-butyl magnesi um wi t hout or
pri ‘i’tﬁc‘“t’ﬁ SFOHP%B“@%’E agy cl%eaawtﬁwﬂv 85P4bSeqHeAtALT e. g.
lithiumchloride that may accelerate the met al ation

proces t he specific transnet Iat ng organonagnesi um
5) ConBEuiR HAGPAPEEMBRgS SLASER T RUEHY U f om sur t abl e
WO 2007/128749PCT1EP20071054248 9 precursors (see
2004, 116, 3396- 3399 and Angew.

a6 bwﬁ&%g@ha%hgme%@1169 and references quoted
therein). In addition, ate conpl exes of
organonagne3|un1conpounds resulg}@g fron1conb|n|ng
e.g. butyl magnesi um chl ori br.eond_ o8 or

o€ e a3 (sewt e.g. 5
Amgem; "Chem 2000, 1 2,2-94 2596 and Tetrahedron
Lett. 2001, 42, 4B61-2844 awid ref erences quot ed
therein). The hal ogen-g&tal exchange reactions are
preferably carried out between 40 C and -100 C
particularly preferably between 10C and -80 C, in an

/]

| _whér@%rliaa FEb \{'R@“'i?mindrﬁ@grél B&meki 28 %@l‘éfnbe@%d%rélrﬂiﬂer with the

- _exanpl'e di et hyl et her, ~di oxane, ggtg§&¥: % uran,
proyigp Ereﬁéf 'e%se%m«*bsaﬁuwﬁe&?p% OB G & e R olF BREHENgEn;
or m xtures thereof The magnesi um or 10I|th|um

d t d h bt d II b
tho BRI VR B Bt R nit P Rl GG SEeGV S0y | U

trlchlorlde zinc chloride or brom de, |nd|um
ol i S S apPEn o e Fhe Sa Euph BT OB o =
conelsporvingaavgimstrpbumcbeipeaerdl formmey |, ahdlor be pr epar ed by
inserting a netal into the carbon-hal ogen bond of the
hal oaromati ¢ conmpound 1V. Lithium or nmagnesium are
if nepgr3anhpRy RiPieatvetaipupsed insthe seastionsiiiescribed Abevsrisreleaved and/or
The insertion can be achieved in solvents such as
. diethyl ether, dioxane, tetrahydrofuran, tol uene,
f deslrothA @Oma?wtqﬁw%qﬁ@'ffwmuéﬁe' thugphiginad s B e inlsts Sigreoisomers
andignperatures ranging from-80 to 100 C, preferably at
-70 to 40 C. In cases in which no spontaneous
reacti on takes place prior activation of the netal
m ght be necessary such as e.g. treatnment with
1, 2-di bronoet hane, iodine, trinethylsilylchloride,
acetic acid, hydrochloric 20acid and/or sonication.
The addition of the organonetal conpound V to
gl uconol actone or derivatives thereof (VI) is



particularly preferably at 0 to -80 C, in an inert

. sol vent. or ntxtures thereof, to obtain the conmpound
9&;%@% J@ . foregoing reactions may beci/Er2007/054248
pertornmed in a|r though execy ion under inert gas

at mosphere such as argon and nhitrogen is preferred.

The netal ati on and/ or 25coupl reacti on ng | so.b
if desired @ gompeundef gerard fuEktad rt@lsa‘??g? R PRI BACKEP S8 R frorect,

DM@rI? b RYERRAGRE kb 88 ph Qblog¥aBLe pRbRI sagomsley!.
he processes described in WO 2004/ 076470.

SU|tabIe solvents for the addition of the netalated .

Aphenst enfiscditpeny of ohet disc @ m;hatemetoyelpimm@@tgs as described in the
| uconpl act one are. e, er,

Fritnneryearesdeka ot SelERrL ) ene

chl ori de, hexane, tetrahydrofuran, dloxane

| pyr.rol idone and 30m xtures thereof. The

D%%@§{$%ﬁ#¥%889kﬂﬁ§“W§§mge carried out without any

furt her adjuvants or in the case of sluggishly

reacti.n tioal
RSP IR, PR DR b B RASREES Shn, prmacsse
coBokitermemgd l@egmetmétr%fet o @4IcPPYTEYATY b stEUted BafEoNi|eedprigatives of
qe%%%\j orrg’@ Fg Sl B’@ imbRiokd Bid iR&aRste oF aahatives REARS rtﬁbEudmg

erre |n|t|ons of the substituents
tautnmStsh slpteoBoRes PaHyes t@ﬁf&tartdtﬁhéﬂﬂtra@?ﬁé*waCC%qﬁftgﬁ s thereo
trialkylsilyl, particularly 35preferab|y
trinmethylsil I triisaopropyl si . .
indba DM DI BIREBEREpPHEtS M SRR Ryenton are desoribed:
substituents R8 are |inked together these two
substituents ar r ef er abl art
AR AR SELOAITon 1 SR B y/B o feey e roger. fuorine
cHisipR! reinkeibaihe, ometﬁpmmyi tpnda;&gxl dscpropyia ey wsechouhiBo-butyl, tert-butyl,
oA A RASRA SR et sy pensig
trifucperad thyl ppesitadifiotoathy b BHhadnexykietityl, hhdroamedve ﬁthyéry@ysgerhpyl 2-

hyglé%t es‘I"'ﬁ :3:?%:P¥ &?B%i&or{ Q%&@P%&atl }I Fggcfrr@{gﬁl%&hyi _ethyl, 2.2,2-
i o) it oy S i, 2-

mg%tgﬁe)?&ﬁﬂe 2~a é{d%llétggr tg@'zﬂﬁl difiubRSMEH A, ﬁﬁudr&nétﬁ}lé@dﬂﬁ%ﬂtyloxy

e or anonetalh
ethylony, Bethyisulanyl geiyisHEBY. 1 gﬁ@foav eloviad e Vg“yt f
riket§RAbscyaxdr ogen or Cl4- aIkyI the reaction solution
Is treated with an al cohol such as e.g. nethanol or
ethanol or water in the presence of an acid such as
A&oﬁ:’nngat@%tsie@ozﬂpérﬁbod’l‘ﬁérh ans prdseni iavertidrdR® denotes hydrogen, fluorine,

t ol uenesul fonjc acid furic acid r|f :
CHigTIng, PTaPey BABE G Cﬁ#@t’a’mtﬂ“yw Sy Shgsr gl
etafibsl nﬂﬂ@mﬁmtyl ﬂmttqfsuﬁgﬁdmymtyfaqmnylceihﬁmuﬁgdl Bthylbg}fogyl/l

reacti t he anoneric hydroxyl group with a suitable
EREBEPO R

F¥88°10such as e.g. nethyl iodide, dimethy
sul fate, ethyl iodide, diethyl sulfate, acetyl

A C%L&ﬁdst%%ﬁnﬁ)& erﬁﬁ@étﬁqgnt%@ﬁﬁ%éééﬁt ihPerdib® RPEGRARGRB, ey, propyl,

iserhpy mum@pc@pvl e, f%%éﬁifbjln?’tﬁ?ef?}’(‘rp‘éts%wLHYF'BPFOE%’S‘EYE‘H?“WI
cﬁﬁa@@&gl%ﬁiohégﬁ'dmo%méﬁ% AFRIoHMARy! GRATBrHatEH, oXiydeoxyl-ethyl,

drioxyl ‘group can al so be r ot r
YRR SOMIORI-PRES o SR DTG Oh 181G LT i etrout1-5,
1JH tﬂb)kydﬁmem% éﬂﬁg 2 QQttaﬂrddr@ghEHrotyhamtrqt eyl 3,2 2gifoufes? -hydroxy-1-
% EQ % ugdet ﬁSthe reaction
t”ﬂ‘dﬂﬁﬂ‘“?ﬁ“ﬂr%hyér?pma/B’éV"?t &F EFHE*Y 5 Vhe correspondi ng
prot onat ed conpound, i.e. conmpound Il in which R8
equal s H. '
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The synthesis of hal oaromati c conpound of formula IV

may be carried out using standard transformations in

organic chem stry or at |east nethods known fromthe

FPREWANIE | iterature 20in organic synt hesi s REIE@2007/054248

inter alia J. March, Advanced? Organi c Reacti ons,

Reacti ons, Mechanisnms, and Structure, 4th Edition,

John Wley & Sons, Chi chest er / New '

Yor k/ Bri sbane/ Tor ont o/ Si ngapore, 1992 and |iterature .
Aggording toradeitirgmbagnant siibe Prasertitvpntian® deselepmethyl, ethyl, propyl,
isbrapy,idutyd Re 8B4 %o%ﬂ@d ORI, mtew (RARD Ui Srofethyf e

synthesi's of aromatic conpounds has been detailed in

trtalfqrcprg?tgwtofﬁﬁﬁ%fb'f)?&ﬁyl (see e.g. L. Brandsma, S.F.

25Vasi | evsky, H. D. Verkruijsse, Application of

Tr a Siti nt hesi

(§85: gtgla(%@télephadlmg@rq? t% R_ﬁe&&ngﬂéﬁlan IRgg%iesl\glyclopropyl cyclobutyl,
cySopérag secycldBeggnonet al lics in Synthesis, John Wley &

Sons, Chi chester/New York/ Bri shbane/ Tor ont o/ Si ngapor e,

.1994; P.J. Stang, F. Diederich, Mtal-Catal yzed
Ac@mdm-to:e $ixth engpocéneartt obihs pr%ﬁihfewemﬂ R\genotke il fnydre99ayclopropyl,

st ra ){V%gl eﬁﬂ@:@éﬁf@é@%ﬁﬁﬁﬁgbpo V %Xlgr ovﬂjz a

30denonstration of this, by way of exanple. In

A(,@Qr@ lnb 198 seddhth é’!ﬂﬁdﬂﬁﬁéht BAhE pRRY¥nEhRAIGERBRAGED DS fﬁ%i‘{%{}l Rthyl,

pyranose noi ety al ready present usi ng the sa

hyg'g?ﬁxrh%tw’é BYSSPY2REPRYS e wao%mzml -but-1-yi,
1-FylircRgNafBthyd-ethyy, rztzf@ﬁmﬁox@f1-ﬁyla&>x§ﬁ1aﬁétm@ﬂ@nﬁ 2L BBTREY -hydroxy-1-

tﬂf@gé?z;e@% Pt e VLTSRN F Nt heli < of the

hal oar omati c. conpound of forrrul a lV starting froma
d a cond aromat.i c ro
AEFIRRY Sth b SFuBimel IR PRSP G e PRiatb SRemny,
hydroxymesasifiyl, 3- Mrom—m@m&ﬂ “ydoeadtosthghyethyd or a- group
that may be subsequently converted to a cyano group
such as chlorine, bromne, carboxy, carboxylic ester,
Aceqirling jamia esbogingat phihe presenifipiesion Rslengg? bydsoved or
d.ﬂnaﬁh@ﬂw@wemw%nféﬂwx?@ﬂcﬁ%h as e.g. thioacetal or -
hi azol'e, or a protected or masked am no
functionality such as e.g. nitro. This classic

Actdifg toiiehBiSenibodinttt 5B bfe@ér& az&@ﬂlﬁtﬁh REYénbiss BRIAYD BInYI, propyl, -
a”'cfﬁ out tﬁ' $ eiﬁ nce lyst which is
isopioRY: fifiuozapef ’at [IAUCs? MRS L Ry qu ! nounts, such as
e.g. AIC13, FeCl 3, iodine, iron, Znd 2, sul phuri c
| nst.e

et g s L T SR U BB oromy o

hydr&eytgraup @mwfdhe BE-glecipgranosyl brenp Braubstitited angefibed. IRseidmred

sutRfulds bre HRGRR LA8%y &S aRUGLARN (AL bkyoxycarbonyl and
phenylcarbonyl. Even more preferred substituents are selected from among acetyl,

methoxycarbonyl and ethoxycarbonyt, in particular acetyl and ethoxycarbonyl.

The nomenclature in structural formulas used above and herginafter, in which a bond of a
substituent of a cyclic group, as e.g. a phenyl ring, is shown towards the centre of the cyclic
group, denotes, unless otherwise stated, that this substituent may be bound to any free

position of the cyclic group bearing an H atom.
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carried out in chlorinated hydrocarbons such as e.g.
di chl or onet hane and 1, 2-di chl or oet hane at
tenperatures from-30 to 120C, preferably at 30 to
YOOuo7/HEWever, sol vent-free reactions or readCFdR007/AS4248
a mcrowave oven are also posksible. WO
2007/ 128749PCT/ EP2007/ 054248 12 Schene 3: Reducti on
Tl'Qaf coﬁ\p%ﬁﬂéé‘fck@rﬂﬁﬁ t@ﬂ'@ |Reﬁﬁéﬂ rﬁ?} bR RhiSed Bing methods of synthesis
| met hane eavl ng rouﬁJ g.
k”IBIN" i P”f@@@z ﬂf ef%r GbinhWWUmfh? e ﬁ@ﬁ'@e by the fCé'QW@’Q imelfids -

adBoidRiRab 81 ifvbnfsraliih aRldedénbled ANHorBleRY BBRInaferd 9r oup

that "'may be 5subsequently converted to a cyano group
such as chlorine, brom ne, carboxy, carboxylic ester,

THeajlRe¥a béflatves oﬁfdﬂrﬂﬁlia\llaich‘Gmb Iﬁﬂheofven@nbmym s@ﬁth&éléedlfrom D-

gilgzgn@&aonea By %gtt%%ttﬁerr %9189 I‘g(%%lde fug\gtgeg\?gr}egwaund in the
foramofrem cfrgamtnemmcsmnipoaﬁad ((chemmn}ro Starting fromthe

di aryl ketone or diaryl net hanol the diaryl nethane is

accessible in one or two reaction steps. The
Sqﬂeuaytkédlmfmprqu@@maempomdthe QAoxpnelegtbmet hane in

two steps via the correspondi ng di phenyl net hanol or

in one step. In the two- step variant the ketone is

reduced with a regugi R entR*such as for exanpl e a

nmet al hydri de. suc aBH4y, Li AlH4 or i Bu2AlH

to formthe algpet egsul ti ng al cohol can be

converted in the presence of a Lews acid such as for

exanpl e BE3" OEkdipgeh Aibi c@banfd C13 or Bronsted acid

such as{for exanpl e hylrochl ori @R¥ci d,
trifluo t] 6 @rﬁéng mei@fic compound V
RBa 'rORSG Raao“
OR™ OR®
VI

The reaction according to Scheme 1 ie preferably carried out starting from a halogenated
benzylbenzene compound of general formula IV, wherein Hal denotes chlorine, bromine, or
iodine. R in Scheme 1 denotes cyano or a group that may be subsequently converted to a
cyano group such as chlorine, bromine, carboxy, carboxylic ester, carboxamide or a
denvative thereof, a boron or silyl group, a protected or masked aldehyde function such as
e.g. acetal or thiazole, or a protected or masked amino functionality such as e.g. nitro. The
Grignard or lithium reagent of benzylbenzene (V) may be prepared from the corresponding
chiorinated, brominated or iodinated benzylbenzene IV either via a so-called halogen-metal
exchange reaction or by inserting the metal into the carbon-halogen bond. The halogen-
metal exchange to synthesize the corresponding lithium compound V may be carried out for
example with an organolithium compound such as e.g. n-, sec- or tert-butyllithium. The
analogous magnesium compound may alsc be generated by a halogen-metal exchange with
a suitable Grignard reagent such as e.g. isopropyl- or sec-butylmagnesium bromide or
chloride or diisopropyl- or di-sec-butylmagnesium without or in the presence of an additional
salt such as e.g. lithium chloride that may accelerate the metalation process; the specific

transmetalating organomagnesium compound may also be generated in situ from suitabie
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15acetic acid with a reducing agent such as e.g.

Et 3SiH, NaBH4, or Ph2SiCIH to the desired

di phenyl net hane. The one-step process starting from
waerkatsome to obtain the di phenyl net hane may PO®EP2007/054248
carried out e.g. with a silape such as e.g. Et3Sl11-1,

a borohydride such as e.g. NaBH4 or an al um num

' h j h
iU R AL kS T O 0 1
16%-i S gpsbiefendricas nopedingrejrdn ad éltlorl retef ¢apenteyas et grganomagnesium
CO[%IQ&.E’IHQ resmﬂ% 261 BhbRiRY. 4 bu@lrﬁﬂ@n@ P GhloRGd (g%r&jﬁlde

The Teactions are ferab carri e

ISOE@WMQ’WWP@WFE'PNerpfmqw@mhthmm way bepmplover?s well (see e.g.

An@ev@ cnlé?ﬂ Qmav,@%b«;/-dsg!ﬁa’ﬂdbm@h@&#ﬁﬁ L& 2001, 42, 4841-4844 and
oronethane t ol uene, acetonitrile, or n1xtures

fef%rﬁ%CPé&Hofﬁf’ thestiple Tt [alegengetalspychanopgerstions e grelgpbly gerred out
betﬁl@ert ¢o ﬂc@@@ 1Eedop;iart¢unarlyvptelmram¢ bowesn 10 °¢ Bed [POESLRCH inert

sorfios ProbfiPey bR g6 PbE < abigaTor Segfin HliaRronren
toluRed Uekamm sinagiyytsutioxide, tichMalrdthdbesin nextures tHevenf.i @etrsagnesium or

|Ith|h91q{eﬁ9%tlzgl§ gorﬁ;hﬁ.ﬁdg 91?@ '09 affied H&? d}éﬁér%q? bé ?rart%nﬁe%élgt%d with metal

conver I ne or
sallg su¢h agse.g. gprium tnch[onde zinc chlorlde or bromide, indium chloride or bromide, to

forraa@erhét%to@ganomtaywh{sahw \m'shﬂééﬁg‘%ﬂé&"rﬂoﬂemt ARy e

hydrazone Whi ch brea rong| asl c
orgarafetal sAMEEYH Y MahSIsake PRRPAIqCHRY ey amieBbinio the carbon-halogon

borﬂi@‘ﬂh@%'[dﬁﬁirﬁﬁiﬁ%oﬁlﬁgurﬂi /T QBRIM orlh8gricRT 4r@ Buitihlke é?@mental metals
ne reaction step or after isolat

arr out 0O
for it °H9%*P5zﬂ??e'"6%ﬂ'% GBkeRhieveR Pisabenst Sich 330, diehylether,
diosep At g/ drai@an, tol0ersd, a@&neSumbmblsmfok&bameamn@b tkeof at

temg)?:%:%r%%gg %g_lm %%F(qé)ﬁucl A B{y Qtt ?0? ﬁL@ﬁn cas%s in which no

spoRtafiReusutactipe tdkex plaet hlammtbtn@nom ef the betahmight be necessary such as
e.g StFl’alaYrﬁém With§®- (ﬁl@%ﬁ\%bﬂ@ﬁ% 350%19 rﬁm‘?etms?n_glcml)ﬁde g&b‘?lc agid, hydrochioric

reacti ons carri erature
acipand/ey SQ@Q@OHpT@r ddifien pf the ovgearmeel camppodyV tmgluconolactone or

den@éﬁ\ﬁfs ﬂf@ﬁ'édf ?\/IS & p“é?@ragl?%br(ﬁe@ Bﬂpétttérﬁr‘;&atgfestb@ﬁveen 40 °C and -100 °C,
Ki shner reduction is Cl enmmensen reduction

Par\mﬁ'laélh prefgrakly Bt AeBRriger aaeﬂeah 5@|V66trﬂﬂlnt”|‘tlérﬁ§ thefigafdp ok the

com”p:ioﬁﬁ’d breforas Rl Woeregeind R cRIre RS bef pMeh&iniafk though executlon
| met hanol al so first betransformalg in
undL e B P RerS B s RN A8 e i3 TP TR MG i lgion andlor

couplingyi réction ey atse becarred mat i migbasploat d/m miGumhixatsayhich enable
t he, subse

duct i t f t . .
it S aE P oaiue b bR eh dBergaminavo
200&46@&4'@& Byitdbilet sexi\aaht;srfer the Wedition of the metalated phenyl group V to the

app@ggli1 éﬁﬁg’cé@ %Qﬂn%an er%%: %Aﬁieﬂl]]yéetp_)o L R'Eﬁﬁﬁyeé*hane benzene,

tolugpen Glﬂt@éﬂ“e@ﬁﬁ% @anqeh@ﬁr@@fd red@rapgdlioxane, N-methylpyrrolidone and

mixtures thereof. The addition reactions may be carried out without any further adjuvants or
in the case of sluggishly reaciing coupling partners in the presence of a promoter such as
e.g. BF;*OEt,; or Me;SiCl (see M. Schlosser, Organometallics in Synthesis, John Wiley &
Sons, Chichester/New York/Brisbane/Toronto/Singapore, 1994). Preferred definitions of the
substituents R? in Scheme 1 are benzyl, substituted benzyl, allyl, trialkylsilyl, particularly
preferably trimethylsilyl, triisopropylsilyl, allyl, 4-methoxybenzyl and benzyl. If two adjacent
substituents R® are linked together, these two substituents are preferably part of a
benzylideneacetal, 4-methoxybenzylideneacetal, isopropylketal or constitute a dioxane with
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Hal = d, Br, |, OS2CF2, OSM2p-Tol OH IV

1282"' OR'RaaCrl ."OR' O'" ORR In Schene 4 Rl denotes

cyano or a group that may be subsequently converted

WO 200709810 group such as chlorine, brom ne, earBspuyiN54248

carboxylic ester, carboxam degor a derivative

5t hereof, a boron or silyl group, a protected or

.. AC .

2 @agﬁgffb&ggmh.Ew{;g.h%eg%b.%ﬁ% FpiofC S bifhne with the
adjgerih oxgen agvarﬂfttheopyremée tﬂwemrouw lprefefebly derptesiydrden] Cia-

n t r
P o ) S B S P Bh B g o
ethxfsT@f? 8iepP Bolsditeodueryl after the addition gf thg prognemetgliieaeeynd V or a
derﬁ@ﬂ@%et@oﬂ@'th@@@édﬁ%laﬁﬁﬁe Y MADRSISS Wdr&ﬁeﬂroy CIRLRARRSreaction

at ﬁ?OSSI bl e grecursor % s thereof starting
solytiop iy Heatad With e alcpR AYAN agrou pnettanehen phasp! %ﬂ‘@#‘ém fifpresence
of Szt $ucttae @.caacdtietaciel, m@maﬁemﬁmmd helusneatifveri acridsulfuric acid,
i nat e aromat i cs

hi
it BT B W R Sl bR o afe e iRt RaBrgradonivr me
hydoegeyl domphumﬂw by ssmplirgpiié awgmei hyrhokgd lgogenittie, sudable electrophile

.,sucqiejs%pé. m@gﬁég{ﬁg}hg{]s%étre'b&ﬁﬁrédlo%nd;x%{tll Itslﬂﬁ‘?tg léas ggfpcg'ﬁt!mde or

acep ﬁolwdsld@gtth@ gtegw@mﬁp@amisw@ls ceth trigtiyanties, @thyhsiumr@ylamme,

sodiPh BNpRafinfofSERin ca%ong{eals&yurﬁbyﬂ)&ﬁsﬁﬂ%r deSium hydroxide. The
accessible fromthese netalated eny roups b

hydryberPenCca 2P e W@ﬁn@%ew&pwﬁ|aéd'§<art¢f%%ﬁse|@ct@}3¥l!e with e.g.

sockPr ﬁjﬂir@eaguﬁng?ﬁ&@ﬂm@l? Ae @ﬁftédf aé br‘bﬁpé Reh8Phe clbaved if labile under
addi_t t |r da ol omati ¢ _conmpound ¥
the reactlon conditlons emp o}//e resu tlng in the corresponding protonated compound, i.e.

compound Il in which R® equals H.

The synthesis of haloaromatic compound of formula IV may be carried out using standard
transformations in organic chemistry or at least methods known from the specialist literature
in organic synthasis (see inter alia J. March, Advanced Organic.Reactions, Reactions,
Mechanisms, and Structure, 4th Edition, John Wiley & Sons, Chichester/New
York/Brisbane/Toronto/Singapore, 1992 and literature cited therein). More specifically, the
use of transition metals and organo metal compounds for the synthesis of aromatic
compounds has been detailed in different monographs (see e.g. L. Brandsma, S.F.
Vasilevsky, H.D. Verkruijsse, Application of Transition Metal Catalysts in Organic Synthesis,
Springer-Verlag, Berlin/Heidelberg, 1998; M. Schlosser, Organometallics in Synthesis, John
Wiley & Sons, Chichester/New York/Brisbane/Toronto/Singapore, 1994; P.J. Stang, F.
Diederich, Melal-Catalyzed Cross-Coupling Reactions, Wiley-VCH, Weinheim, 1997 and
references quoted therein). The synthésis strategies described in the foliowing provide a
demonstration of this, by way of example. In addition, the aglycon part may also be

assembled with the pyranose moiety already present using the same synthetic approaches.
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10 al so be prepared fromthe correspondi ng

hal ogenat ed or pseudohal ogenated precursor and a

di boron or borane conpound through a transition

wete7/128949g. pal |l adium catal yzed reacti on (S@®eTEPEOT/054248

Tetrahedron Lett. 2003, p. 48§95-4898 and references

guot ed therein) The I'ithium or magnesi um substituted

I | dehydes (step 3) and

Sc@%ﬁg% gﬁgklgggméﬁ?gseé% ereof (step 4) such as

ben20|c aC|d esters, benzam des such as e.g. of 15the

Weinreb t peR1benzon|tr|Ies or benzoyl chlorides.

These r g ons may, i pasdiyadse cond

an addidl 1 _girans bn netat—eat-akyst

t ran8fet al at flon ti~ arot her ABLAFL suchads ™~

i ndi um or zifc; sonmetines the use of one of bhe

latter alternatives is advantageous. Aryl boronic

aci ds can be added to benzal dehydes by neans of a

Sched? sHBwsahapybhratioh 6f' asﬁibaﬁsérr&@mb&ﬁﬂqﬁét'rﬂé%/ semve for the synthesis
dlarxlnethanol (see e nth. Catal 01,

of the Raloargmglc carPotae e‘FfeWe:té% “ﬁ%ﬁa&“&a frP'Hé\rt&”ﬁ?y"‘hlk%'F’% av%? second

arofialid Q@Uﬁ éb@ylﬁ@ Frisdel-erdrie agylbfioer eafitions or variations thereof. R in
i f 1 uorobor at es

Sciigtig LA HaBE P Te HEbMEUBE SRRSO Cbyy oo o & Sano group
suchraatkiotine hromiba|casioey, catborylig.esfes/ dachdiamide ar & danplaéive thereof, a
pro%ﬁt%alolﬁ‘ nFaIQI?Jueeﬂ(]} ehg&l: Ejég{ dé)n&tcﬁej lgg\rtlam)élt El?q%\g%tgfﬁr tljl\(ggo?ef, %F g gmtected or
ma@ieé@(mmpﬂuntt@gaiﬁm sichas eam mitipl Thik clessic esctidr fasiadede sghstrate

_scobé’ghtﬁj Rofi aﬁ?ﬁfgaﬂ%dqﬂu@fnxhé E@E&ﬂf&%?a cHah/Sf WHIRPE used in cgtalytlc or

gnesi um r'ivati zed 25co S are react

StO'fifaQ'BP@BIaWOH'ﬂﬁﬁ Sh6h aapxﬂaﬁ@'mé@@b s%d'nﬁr »yromrEnOhesiiptaisie agig, or

tnﬂ&frorﬁeﬂwé@ééﬁ! hbifd aH@tlﬁ’étee&U&hhéﬁerﬁoﬁ chléﬂ@é)ﬁé coirésgﬁndlﬁé carboxylic
$ | adi um ( see % % ett. 2001 , 2871

aclt: aPyEees E‘d&bP%f& biffes ?hPe sedpa 2 WF"&H‘S@FE‘OPHGfQFG”t'a"V

carfiddt duit ummb“nnaag hedrotdTbdrd sich as BQY @ibhlofohiathagk bh€ 012-di@oroethane

zinc fur the cqarre rona
=t GupRMstation i dnmaReE L FoRdR TP, FRESEapuentee
reaa:t@spel:ttelavte:lny;n 4 hidroweevg aymﬂelregatsmmnsplbleng wi t h benzyl
el ectrophiles, e.g. 30benzyl hal ogeni des, carbonat es,
phosphat es, sul fonates, or carboxylic esters. The
reaction is conducted in the presence of a transition
nmetal , e.g. palladium nickel, rhodium copper, or
iron (see e.g. Tetrahedron Lett. 2004, p. 8225-8228
and Org. Lett. 2005, p. 4875-4878 and references
cited therein). WD 2007/128749PCT/ EP2007/ 054248 16
Schene 5: Introduction of the Cyano Miety Hal =
e.g. d, Br, I, Os2pTol, OSOC2CF3
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5Schene 5 di spl ays possi bl e pathways to attach the

cyano residue to the central phenyl group at various
stages of the synthesis of the target nolecul es. The
wgama/1zp7oup may be introduced via a transiti par/metoat/o54248
medi at ed coupling reaction ofizan appropriate cyano
source such as e.g. sodium potassium zinc or copper

soffEvehtR @ha"*{f“?%?%%f?i e %ﬁ‘%ﬁé‘pﬁd ‘_98& PP om

transitio
ni ckel , i
form suef ; s
as e.g. pallad umchloride, brom de or acng;e or
conpl exes wth e.g. phosphines such
tri phenyl phosphi ne, tricntddoh But vyl
al kenes such as e.g. dissénzypi
catal yst - may be generated in
addition to the reaction pixture. Additives|such as
- 15e.g. zinc as elenent off salt nmay be advan¥ageous
(see Tetrahedron Lett. 2005, 46, 1849- 1853 and
Tet r ahedr o 20085, 46, 1815-1818 and rgferencgs
quot ed t| Rpact iTIg_tire TorT espondi
magnes iydm m conp&tiiten aCCGSSIL
chl ori nated, Hrom nated or iodinated conpound via a
halogeg met al ~ exchange reaction or by insertion of
t he reSpé&gt® t he halogen bond, mvi th a
cyano eleﬁ% g%ﬁ¥%8éubﬁ&%% e.g. p- 20 tonIsquony
cyani de, cyanogen brom de or 2 - pyridyl cyanate is
anot her V|able ampffr oach to i t he cyano

functlo Lér( ee £9§. Synt n. 1996,
3709- §7 A re ences quotefl therein). WO

osphi ne or dppf or
eacetone. The active
Itu or prior {odcie

In Scheme 3 the substituent R denotes Cqs-alkyl or aryl and R cyano or a group that may be
subsequently converted to a cyano group such as chlorine, bromine, carboxy, carboxylic
ester, carboxamide or a derivative thereof, a boron or silyl group, a protected or masked
aldehyde function such as e.g. acetal or thiazole, or a-protected or masked amino function
such as e.g. nitro. Starting from;the diarylketone or diarylmethanol the diaryimetharie is
accessible in one or two reaction steps. The diarylketone may be reduced to the
diarylmethane in two steps via the corresponding diphenylmethanol or in one step. In the
two-step variant the ketone is reduced with a reducing agent such as for example a metal
hydride such as e.g. NaBH,, LiAlH, or iBu,AlH to form the alcohol. The resulting alcohol can
be converted in the presence of a Lewis acid such as for example BF;*QEt,, InCl; or AlCl; or
Brensted acid such as for example hydrochloric acid, sulfuric acid, trifluoroacetic acid, or

acetic acid with a reducing agent such as e.g. Et;Sit1, NaBH,, or Ph,SiCIH to the desired

' diphenyl-methane. The one-step process starting from the ketone {o obtain the

diphenylmethane may be carried out e.g. with a silane such as e.g. Ef3SiH, a borohydride
such as e.g. NaBH, or an aluminum hydride such as LiAlH, in the presence of a Lewis or
Brensted acid such as for example BF;*OEt,, tris(pentafluorophenyl}horane, triflucroacetic

acid, hydrochloric acid, aluminum chioride or InCl,. The reactions are preferably carried out
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An alternative introduction of the cyano group is the
synthesis starting from al dehyde or carboxam de

(Schenme 6). The al dehydic function itself can be
waeegdesed as such, protected, 5or masked. - PBOUIERZ007/054248
protective groups for the al dghyde function are

acetal s, but other protective groups nay be used as

@el‘rts(sﬁaﬁeas Waléa'eggiréﬁ h &)gr%s\%t:@\ﬁ 5) Eﬂgr%@te'th\éﬁe toluene

s in C? an C ynth
acqlenjjri @kaX&'Q@gﬁeresiﬁtﬁ%tmeéatml@é Hde 1501@ plletbediyciet 20 to 100°C.

Reﬁd’dﬂ@ﬁé With Wd?og%ngn th%lp‘?ééeﬂée arhqratnlgﬁl@r? Rl catdiP sﬁtlsﬁj%hé/ g&d on

be converte cyano functi on USIcmg Q{N
Chqﬁsﬁzﬂ 65@;ﬁnawiehlé0ﬁswl%raﬁtbpﬁaﬁyawewtﬁﬁd@c@mfé\@@ ipg lpcVeifi-Kishner or
var[éﬁ&Qﬁéfdefair@ disd BBYitH& TRk REdokie %Q‘lrﬂly cBRVRH OSR R r'aﬁn@Sr* &

g HE%L Q éﬁluene The i nternedi ate oxi ne
oA herrel Sochainct - PG G RV eghacd e hydrezone
whible brasaks d@irydtidat stonglybaglrbastion thrlitbhsand Fatifly &t form the
reagents s

oy g g oS b e R 2 e AR BB eftiapeston or ot
isolatandofde Welrdzoasm dr afi¢rivative therent it twd separdtdmattion steps. Suitable

bas%g %Hﬁg'%adp%%@‘iﬁor I{: EE ﬂ%olJeﬁgg:ﬁEﬁ s gpétlgﬁ&%lgﬁzcarl%mene

and nitropropane in ace
DMﬁIQ AdE-hyloxyatypasithasolor t%@itsmiu seventfiesupaciiods fneiatie possible.

Th&%ﬁ&%@?ﬁa?% cHﬁ‘ﬁéd Qﬁt :§t%r¥rﬂ§5t@r&é‘ HeMeleﬁ 2@&@5%5 éoﬁn%ferétﬂpbetvveen

conversi on carried out wt drat i ng

80 f&g?@Ht% P@ﬁﬁff@gveefoghe Pﬁ*ﬁ"? ‘F%“SF'@%Fc@tfh%Wﬁlﬁr'&S@Whgﬁﬂ‘P?t@@ is the
CleRiRRSBEDFAU&IoR @\fﬂﬁcﬁlﬁbl@% pld%%haer defdiAcopBiRs ) vARh may also be used

her? Olg;g I ol%ﬂﬁcglﬁré% |ar|y nei comi ntars{)t?enapéﬁ)u%gimtoa better

leadiing @bu;@l@;chﬁs&r d. Ich@nﬁef Qmmube, icdide, es&t@iﬁdmdhlgonate phosphate, or

Iated c xa car bax C_aci.
surgPRE RO o BB E 8% sl e Bl Fiietboa n e
OmamCdemﬂdda@mean one pot without the isolation of
any internediate. WD 2007/128749PCTI EP2007/ 054248 18
Schene 7: Introduction of the cyano residue from
ani | i ne precursor



5A wel | established approach to introduce the nitrile
function is the so-called Sandneyer reaction with

copper cyani de and the correspondi ng di azoni um
wonpwiurst4aaccessi bl e via di azotizati on of thePCI/EP2007/054248
respective aniline derivativeq The synthesis of

di azoni um conpounds and their subsequent

Scﬁé(rfif%1 %ﬂ%'sézo? B‘a@l%gﬁl?ngﬁpl?%q o 's%%l Iyrig.ﬁgﬂ (fé)ﬁt@)%g‘ﬁ:@st tﬁgreof

he “or gani em s ure.
Alternatlve pthiesi s of Di ary! met hane Unit 15An
alternatloach for the construction of the

Di ary! memdrs nit is shown in Schene 8. It nakes use
of an ortho fluoro substituted benzonitrile which is
ei t her woaAvERCI abdyravadlpabl e or can be obtained by
nmet hods nenti oned before. The ortho fluoro
substituted |pbenzonitrile is reacted. with an al kyl
phenyl acet atje substituted by R3 under basic

condi tsiepns (jsEFEMYER). Org. Chem 55, 1990,
4817-4821; J. t@rocycl Chem 32, 1995, 1461-1466)
foll onwed by lester 20cl eava 8 decarboxyl ati on (see
e.g. J. Heterocycl. Cheny6§§:i2995 1461- 1466; O g.
WD 2007/ 128749PCT/ EP2007/054248719 Prep. Proced. Int.

37, 2005,
(see e.qg.

d. Chemn,46¢ 2003, 5249 5%
6493- 496

3@55) ot aforectoAle calkoxycar banykat L.on z*

5I

U =0l Br, |, OOCAIk,

Chem | nty a7, 20
prepare conpounds of £ﬁmnmcﬂg£§98m

accordlmg-mem&hmasagentlon
formul a | |L[ MgHal, B(OH)

f.conpound of generm

addition to aldehyde

step 2

step 3

OOCOAIK, OPO(CAIK), transition-metal

catalyzed coupling

0 RBb

in Scheme 4 R" denotes cyano or a group that may be subsequently converted to a cyano

group such as chlerine, bromine, carboxy, carboxylic ester, carboxamide or a derivative

thereof, a boron or sityl group, a protected or masked aldehyde function such as e.g. acetal

or thiazole, or a protected or masked amino function such as e.g. nitro. The term "Alk"

denotes Ci4-alky! and each substituent R is independentily selected from each other from the
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10 wherein R and R3 are as herei nbefore defi ned and

R8a, R8b, Rae, Rd R- are as hereinbefore
defi ned and i ndependently of one another represent
worognzatwl e acetyl, pival oyl, benzoyl, PCT/EP2007/054248

tert-butoxycarbonyl, benzyl ofgcarbonyl, allyl,
trial kylsilyl, benzyl or substltuted benzyl or in
7
or PSR o HEC AP SR Bl 4R Sae el B5R; T
diagylrgethianastand pysdile pregn@own@um tberepisstartimgkleein wraeta!ated phenyl
groB?Sl_fﬂugno@néﬂﬁgsﬁm%fubgtnﬁe@ HMaﬁ@?or%dﬂHHs By BE @ﬁﬁé%ﬁ from

yranose rin orms Wt
chigrifizdéad, bipmirnterl. kigdpated aromajRs Bne ﬁa'yg%bmeﬁt eichatpedgaction with

e. ghlﬁj’tﬁhtﬁﬂgﬁf %bﬁogﬁﬁﬁﬁh&ﬁﬂn hél%énﬁ%cér%s%ﬁﬁnégﬁe%%%rﬂﬂ insertion of

9 WS or Bronsted acid

o gl el "‘ﬁd‘aé?@%ﬂf@erBPo'i‘%Eh? BolEasPRINGRATRReH D ipted

COMBpARIND secttad @g.aromelsdid, adrdnld Ridwster, ortdidIKyTe@ydrane, is accessible

o ol A RN BT A AP GE) o3FieE i gt T Bl s oo

borbnit btid estel oma Mrwmz\twtﬂenedfeln atiditionié porgletediansroatic compound may

- alsr.l;%g Ftleggreg rfroﬁqat %?dibggﬁ%\ ﬁi&natﬂa%r g&lﬁgrﬁéltgd%aﬁ%? ggt?cgrsor and

car out ce 0]
a diBpnsr borage p@rnptmmrthrasgrea ganstliyﬂdrrnﬁiaﬂ g ralladiird, catalyzed reaction

(seb 8lgy ?@ﬁa?}éb%q_@'tt%@@' [sp 48§5J4§§3818{00r@%%dcﬁs el fP:Ereﬁ'ﬁ ef'HeQﬁhlum

acid, or Lewis acid, such as e.g. borontrifluorid
or readfieF I Mesubeiyiag PRGNV FarRaUPHS adgt 18 bep7aldeydasstep 3) and benzoic

audsﬁirrd@ﬁvmwéé ﬁ@reof ptfﬁtsﬁé#%ﬂ tSané#@ aci8 @@t@%’ H&izﬁh‘icfelséhéﬂ as e.g. of

i odi d d| n e uci-n
thet nrgg %y@et I?F@zprgté cgyl Bfgo hé«)ae &ﬂcgc?%qggy pnnmpally be
cong Od:t&!@ﬂrtthou% He bdcaﬁorfaorraramﬁm{e&af E’f&ffalwﬂ & ransthétalblicheto another metal
acetanitr ene,

f lu
such o &1 gt By Bt APeroase e Y51 cne Mo spdives i
advﬁﬂmge.mBSAWHmre’otf: acids ¢aripeadatd ltcewriaelﬂmwas by €areenaf a rhodium

. - rti
cat e o BB B Ay mnmo saoncio iy mt Gt 2003, p. 345
SSWdﬁ@fawﬁ@ssqmﬂsmsw)fl\é@re@mrm?lborgmlcwﬂ%tehtpr%theran‘é
dlal%ﬂﬂ'yIBeraﬁéls bf hfyhr‘rﬂ?bkd%%ra%ﬂﬁﬁﬁﬁ@cou‘ﬁ'%%ﬁth'b%nfd?lf‘&ﬁ’d?ldggHe}ﬂrated by

used in acetonitril [ or onret hane

a transiien Malq) sudh &t & g otading. B oenPIRpPtAitherpgidielitpaing figpylketones.

Metb@tddispfh@nyl @rdub@ chii BS ﬁﬂi@%d%th%&hiﬁ@l&bﬁdﬁﬂﬂbs‘@bﬁbs benzyl chlondes
um on charcoal or

orofi Rt 1o eipoiirdimeltaaeS Sl an pap e o gu i PTEY

_conpoehds &g rémtdtﬂﬁﬁmirablyébditamt)daiwayﬂiﬁéswnyamﬁrﬁalp@es@ﬁtedof & fdnsition

moblgh S0 SR NSR ISR Ben AT B0, S v

refetemt:pjs otmﬁ%thbbefracﬁanﬁmtgllatlon frbme lithiwme ot magnesium ta e.g. boron, tin,
silicGR 8 B %rﬁigh&eé?&rtﬁé cgrpé'swo%d elirl)mgl{?c l%r&nir]‘acids, stannanes, silanes or
zinc compounds, respectively, that may undérgd coupling with benzyi electrophiles, e.g.-
benzyl halogenides, carbonates, phosphates, sulfonates, or carboxylic esters. The reaction is
conducted in the presence of a transition metal , e.g. palladium, nickel, rhodium, copper, or
iron (see e.g. Tefrahedron Lett. 2004, p. 8225-8228 and Org. Lett. 2005, p. 48754878 and

references cited therein).
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R R8b wherein R3 is as hereinbefore defined and Rea

to Red denote one of the protective groups defined

her ei nbef ore, such as e.g. an acyl, 15aryl nethyl,
wbhlgd72%eet al , ketal or silyl group, and whi ebTmeyeobess24s
obt ai ned for exanple by reduggi on fromthe conpound

of formula Il as hereinbefore described, the

protective groups are cl eaved. It is understood
that one or several of the groups Red to Red nmay be
changed during the 20aforenentioned synthetic

sScheREES fﬁ?br(ﬂ d%BQhﬁ&&'ng group used is cl eaved

or exarrp e IC&| I N an aqueous sol vent,

in wa [ﬁ%opropanopﬁmater aceti c_acigMat er,
tetrahydro n/ water—or—dioxanetwat er, t he
presenceYyof>anaci d such as trlfluoro§» cid,

hydrochl ori c acid or sul phuric acid or in 25the
pr eseaceg.af saoskaldsopet al base such as |ithium

hydr oxi de, sodi um hydroxi de or potassi um hydr oxi de or
aprotically e.g. in the presence of ,

i odotri neth I5|k ne,_at tenperature en 0 a
CH% aﬁﬁ npenataiBesabe 0 anmd
cetyl ! xi s preferably| cl paved by |

optionally in the presence of a sol venprBuch as OR

acetic acid at tenperatures between 50 and 30120C or
Sclisne § Gapnvip Rl PRUTANRIT ST RIecaaEoIe i Bp PEAPIGTY

group at WRioBs 8GR tf syathﬁglln; Vek t&g@thncﬂ&ule%t T@kg@h@b#ﬂuﬁ%ay be
thanol at te fures between

IS5 YO R ORGP 5 SRAP DD TR AP BIPRE( PO Source
suana@te@: sbdigmOpaak3iLAG @hcios c@ip@&m&iﬂidbwth@mﬁ@ﬂeﬂated or

pseu Y C? Iphélyégrou ngl.{%u 943 @f; agrbie c%nged 1Jrom %nsmon metals
suda@read:}bdﬂauﬁum, aimdivant, anickel; :roh mxca:peérvthatenray Herusethm elemental form

sucﬁ g%gtg ﬁﬁlla% ur?th Iéagb%nr, %Eg%lf ch Ea§ ta pﬂﬁaﬁﬁtdhﬁm@g ' lﬁi?rrl)gie or

oric ac uri c or aprotica
aceéatg or ¢omMpl¢xes pith San @@owhinie@ amhrasmm ﬁwf@nylm@phla@ tri-tert-
but%lﬁt’fﬂ%%ﬁlﬁé BF &of 9?5[‘9@%@ sHcrpide. ézﬁ&nzﬂrd%ﬁ&fc@w% Tﬂe actnlle catalyst

enper atures between 10 and Atrineth |y
may P® gpnarated INesify ©f PRy to 35?@1?6!"'@" F%hmaé"ﬂon ‘HWU&?} hediliges such as
e.gSHhVRNSleribitioH Bt @by Be bwaﬁfagad)mb@d T&HGBIRSE L BR 2085016, 1840-

185} R der etk o Ao 04° SbERteTan Audrb e, Bractng
the sotlepondirg B intk@inesium or lithium compound, accessible from the chlorinated,
brominated or iodinated compound via a halogen metal exchange reaction or by insertion of
the respective metal into the halogen bond, with a cyano electrophile such as e.g. p-
tolylsulfonyl cyanide, cyanoegen bromide or 2-pyridyl cyanaie is another viable approach to
install the cyano functionality (see e.g. Synth. Commun. 1996, 3709-3714 and references

quoted therein).
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I n agqueous or al coholic solvents, acids such as e.g.
hydrochloric acid, trifluoroacetic acid or acetic
acid are also suitable. For cleaving in organic
woheentssse such as for exanple diethyl ether, PCT/EP2007/054248
tetrahydrofuran or dichl oromefyhane, it is also
suitable to use fluoride reagents such as e.g.

Scﬁeerﬁ Httenz I'Hegaéj J’r(y eg!g‘aggrro |zﬁ>1xh'9§£‘ érycarboxyhc acid derivative
advantageouslyocleaved hydrogenolytlcally, e.g. wth

‘hydr ogen i presence of a catal yst such
pal | adi um r coal—+r—a—sti-tabte—=ol ve ch as
met hanoly rol , ethyl acetate or gt acetic

acid, optionally with the addition of an acid such as

hydrochloric acid at tenperatures 20 between 0 and

100C, but preferably at anbient tenperatures between

20 ‘and 60C, and at a hydrogen pressure of 1 to 7 bar,

but preferabl§ 3 to 5 bar. A 2, 4- dlnethoxybep@yl

cetsnis prefB¥PY cl eaved ip

!EL i c actdTmthe presemce of i sol e. A
tert.butyl~orXtert.butyl oxycarbonyl grouy i

. preferably cleaved by treating with an acid such 25as
‘trifluoroacetic acid or hydrochloric acid or by
treating with iodotrinethylsilane optionally using a
sol vent such as net hyl ene chlori de, dioxane, nethano
or diethylether. In the reaction@¥described oR™

r e
I\% EESL(H A’?g(xy, no, aAl*kyPahino
nay be protected 3g<t he reactlon‘by
30conventi onal protecting groups "R CH ar@RcIe%6Ed o
again after the reaction. For exaaneORa protectlﬁﬂq
. \ I 0 |neth I |
an G fsBlcsBh BYAY xR R e mkdEs sB 8 e or
Carmwréiies(&lb%ner@)eahesldehwwweﬁiph vieeligao ng.int@BFead as such, protected,

or rﬁé‘s@g@l Fopur ﬁrro ﬁﬁrglgpsg‘[)rotﬂg afd‘éﬁY(% fPrB(&IIBP A% %?é? bik®ther

be a trimet acety , benz

proteg@qeagﬁwsdwrww @p@{eﬂ (seeipW. Greene P.G.M. Wuts, Protective Groups
in Gg4&hid Qﬁ'ﬁﬂé%P@HnEHMSQ%W N&v YRt 20b). @%t%‘i@rﬁﬂl@&sff&f the

alcdyad Bingtin Ae &1, ST R yiesoiey. TP ISP BENTE be comverted to the
cyaﬁtb ﬁmmarsb@ra@ hyﬁr@kﬁlarhlﬂb@n(@tmﬁtf rﬁtﬂi@M With e. g formrc acid, concentrated

o3 AR B S i SR aUGr 4 pls el gl formed

undef thgemmeaedonfeonditibres rayotix iaslaied befaye dehydetat weldliventhe final

e AR S SPI g 08A r

NHZ@80:treay tesstesiedl e Vel aod sl thectitsileawithotit adeiiona) aermests. Burther

rea%@&)‘bﬂé&!é’\ér{ele AiNH, ﬁ@sﬁ a%%tﬁﬁdﬁﬁﬁé IVacBd ANE thRStARII azide or
tommay be separated i'nto thélr enantioners.

S S-dlmethyfsulfurdnmlde

Carboxamides may be suitable nitrile precursors, too. The conversion may be carried out

%no °gro

with dehydrating agents such as e.g. trifluoroacetic acid anhydride, phosphorous penfoxide,
POCI3, CCly-phosphine combination, Cl;COCI-amine combination, Burgess reagent,
Vilsmeyer reagent, SOCI,, or cyanuric chloride. Starting from the corresponding
monoalkylated carboxamide, carboxylic acid, ester or carboxylic chloride the formation of the

nitrile is also deable in one pot without the isclation of any infermediate.



10Thus, for exanple, the cis/trans m xtures may be
resol ved by chromat ography into the cis and trans
i soners thereof, the conpounds of general formula I
wbteirnert4oahi ch. occur as racenmates nay be sepacatrezhobgssz4s
nethods known per se (cf. Alhgnger N. L. and Elie! E.
L. in "Topics in Stereochemstry”, Vol. 6, WIley
tjcal antipodes and
soh e EIEME on A Rieeeh Fhi Bofn b SR REL P
asynmmetric carbon atons may be resolved 15into their
di astereoners on the basis of their physical -chem ca
di ff erences usi ng net hods known per se, e.g. by

chr onmat ogr gphy-¥ad/ oydid-s@abh onal crystal Lj saghon,
and, if tn’pom'rds—are—orbt—al—ned |E@fﬁc form
t hey mayysub eo'ent?ywﬁgd?é§6P?§g i nt

oReg™ 0

enanti omers as nenti ov The enantioners are
preferably separated by columm separation on chiral
phases or by recrystallisation froman optically
active solvent or by reacting wth an,optically gg»

_active substancesmh ch forms salts §F |, '
A S %% st mm BRM, &rh i
€o hpdh ﬁartlcul ids and the act]vated

derlvatlves or al cohol s thereof, ahg"
dlastereonerlc m xture of salts or derigati ves t husor®
tai ned, e. on the basis 250f their differences in
A “?8 e P'ﬁh?‘}/ ap%?‘fhstt) "t“l‘?é”‘?ar@% nigie f%@“dfé‘és HWOU@“Q@WWMBF
reaﬁﬂoﬂrﬂlmrt%pﬁél' c?a rﬂd@ﬁcﬁh@ @H@édp@ncﬁﬁ’d &iszMiung Edrhpcuht 8SesBible via
t he aCtlﬁ] suitabl e agents._ Optically active acids

diafqizaliomrb e esresie %"'BedF ety Qﬁ&V“Lth?%Sr ‘Q&P”'P@FPE'PP‘&WS and

theaembieqmemi chmozdydidahladon Basetehsivaly et Hyduhihteann he organic
chmnmt mén¥| c acid, mandelic acid, canphorsul phonic
ﬁ d?ufan1c aC|d aspartic acid or quinic acid. An

optlcally active al cohol may be for exanple (+) or
=) : : by five acyl group in
serne ERE A SRRt WBRRIREhe Bt
(-)-ment hyl oxycarbonyl . Furthernore, the conpounds of
formula | may be converted into the sal ts thereof,

particularly for pharmaceutical Into the
sigl ogi cal ly acceptablLa sal th |norgan|c or/N R
ini ¢ acids. JAci dg=wh %h m be used for th
y-BuEpase incl ude fornple h 8’P’6’%hl oric aC|d
35hydr obromi c .aci ¥, SUl phuric aci nethaneéhlp on c

aci d, phosphoric acid, fumaric aC|d succi ni ¢ aci dgOOAk
lactic acid, citric acid tartaric acid or maleic
acid. WO 2007/ ] .749PQJ/EP2007/054248 23 I\/’Dreover,Bd

t he conpounfd fl ngd nay be convervsl into

_m‘xt‘a'resY g anple 1:1 q;_&:azlggxture)soﬂ/lthoram Qo
acids, particularly wth al pha-am no [ ‘such as’ :
proline or phenyl al ani ne, whi ch may.ha Q{&IC%FQT R
favourabl e properties such as a high cryst.a |nity. OR®

5The conpounds according to the i nventi 6 are
advant ageousl y al so obt ai nabl e usi ng the nethods
An ﬂﬁﬁ@ﬁnb@ﬂﬁbrb&bhtf&&hé&@iﬁﬂhﬁ&ntdﬂﬁk diglyintethanshiniths gWnak Séheme 8.

b nbi ned f
s R PR Elhold o PHEERR GBSt e gvatavie

or caebd oblsindd by mebeds mnme@l&ieﬁnlﬁg'he cviifn Odor@ FdB8tutadenzonitrile is

rea%%@%%ﬁ%%%%&?%ﬁ%ﬁﬂ%@ﬂ %)g%/ ugge)‘}zb%gic c%itions (see eqg. J. Org.

Chem. 85, 1990, 4817-4821; [. Heterocycl. Chem, 32, 1995, 1461-1466) followed by ester
cleavage and decarboxylation (see e.g. J. Heterocycl. Chem, 32, 1995, 1461-1466; Org.
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10 The present invention also relates to novel
i ntermedi at e conpounds as described in the reaction
schenes herei nbefore and as described in the

weaparirmam al section hereinafter. | n papCrEpioar/os4248
the follow ng internedi ate cggpounds are an
addi tional aspect of the present 15i nventi on: WO

0 4 R
e GRS GHLERATEL D5 4R RSl Bl g, oo
Cheretty ROORS24 52T, Angelv. e@eheirél Etbéf’,o’ﬁoé‘léﬁﬂ@iifﬁﬂéﬁ)er ably
denotes H, nethyl or ethyl; Ak denotes Omal kyl,
preferably nethyl or ethyl; Rl is defined as
her ei nbef ore and preferably denotes Br or CN, nost

In RE&HE Flge%ﬁé c@h‘poﬁﬁ& drgeRiahi f&%ﬂJl&ﬁlslnhﬁ&%bQQ%&B@mgftQ fhe invention,

exanp cycl opropY or cyclobutyl, and is preférably
ac%@P%EFéﬁg??%ﬁh?r AR oup consisting of chloro, brono,
nmet hyl , ethyl, n-propyl, i-propyl, cyclopropyl,
cycl obutyl, cyclopentyl, hydroxy,,.cyano; LG
denotes a IeaV|ng group such as I, -@3(S02)-CF3,
preferably -0-(S02)RGF3;
- 0-00- C14- al kyl G
- OPO( 0- Clapedy ] al r eady
nmenti oned, the cofpounds of general formula 1
according to @Qﬁ “INAY eF 48 sand the physiologically
accept abl e sK t hgr eof “tave val uabl e
phar macol ogi cal propnﬁ?les, particul arly an
inhibitory effect on the sodi um dependent gl ucose
cotransporter SG.T, 15preferably SAT2. The
whdtbRIFogh S RP alRrBRREdiInRSor8 lefirf2@ sA8W conpounds may be
investigated as follows: The ability of the
substances to inhibit the SAT-2 activity may be

mtﬁaaé%si heréintbefst defiried an@ iHaepéhdahihCdT ode @hédcrepresent for

exagg)llq acle yh ol v%@ggerﬁ?yl %b@zgzygajrgo% erﬁ]z@ E(g/fgeter%%\ygallf_ly%%r%a%%isiiyl,

bentzylan shlestituéall heintyl caim each cesstvoradizeatt groupZ &FSKE®, 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 silénes, such as triethyl-,
tripropyl-, triisbpropyl- or diphenylsilane, sodium borohydride, sodium cyanobbrohydride, zin'c:
borohydride, boranes, lithium aluminiurn hydride, diisobutylaluminium hydride or samarium
iodide. The reductions are carried out without or in the presence of a suitable Bransted acid,
such as e.g. hydrochleric acid, toluenesulphonic acid, triflucroacetic acid or acetic acid, or
Lewis acid, such as e.g. boron frifluoride etherate, trimethylsilyltriflate, titaniium tetrachloride,
tin tetrachloride, scandium triflate or zinc iodide. Depending on the reducing agent and the
acid the reaction may be carried out in a solvent, such as for example methylene chloride,
chloroform, acetonitrile, toluene, hexane, diethyl ether, tetrahydrofuran, dioxane, ethanol,
water or mixtures thereof at temperatures between -60°C and 120°C. One particularly
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(I nvitrogen, EMBL accession nunber L36849) , which
contains the cDNA for the coding sequence of the

human sodi um gl ucose cotransporter 2 (Genbank Acc.

W0 200v1008041) (CHO hSGLT2 or HEK- hSGLT2). Theewresiot/os4248
lines transport 14C-| abel | ed2gl pha- net hyl -

25¢gl ucopyr anosi de (14C AM5 Anersham) into the
suil?ﬁfeeec[gé%ﬁn gén &J}Szilgceﬂss CcogrQIF’% é‘g' e(;artfllg}e O?F F ﬁgnerg% A"5fon trifluoride
ethera, hgEh TRcawehientyrused inl acetpattiel of mcmiamnsthﬁa@atl\rempelm%s of

SKETRIULL e O PO g b EOSREE  m

Catalb’%i B Op Pt é@!laﬁwrrmathi efrkagiey Rickeloin Selegrds seahlgs

tetr@RYdiRURN ot GcRBteMne#RAGT &hidd) \G\lrattér%g §£Qtlc adif rof Bk ltBinsformation

are detached fromthe culture flasks by vvashl ng tw ce
desgiibef- PBS and subsequently treating with trypsin/ EDTA.
After the addition of cell culture nmediumthe cells

are. centri resus ended.in culture nedi nd
A Gt o FepATE S PPaB R byonolR) e Brrasdifa b tasass b)
accarding3b steeideshtiomtima acompiotied ofdfeneml formllatlie coated with

pol y-D-1ysine and incubated overni ght at 37C, 5% CO2.

The cells are washed twice with 250 pl of assay

buf fer (Hanks Bal anced Salt Sol ugiNn, 137 4M NaCl,

5.4 nM KCl, 2.8 mM Cad 2, AV affd 10 mM
HEPES (pH WD 2007/ 128749f 4248 26 7.4),
50 pg/ nmL Gengda s N) 025040 ay buffer g@nd 5 pl

of test con%o d afe tHen added to each well "and the
plate is incubatedlfor further 15 mnutes in the
i ncubator. 5 P of 19% are used as the negative
control. The reactiopgdes started by adding 5 pl of
14CAMSG (0.05 pG ) toeach well. After 2 hours'
i ncubation at 37C, 5% CC2, the cells are 5 washed
wi th 250 (20C) and then lysed by the
W“%E%Bu % 'bﬁfe‘ﬁ%efgrﬁdé'“%ﬁ’lg FIN NaOH (5 min. at 37C). 200
R® tr) R?ifdeM)telooSof the pbtédae b)muds defined aehémtiebm eacthased.|an acyl,

arylg'%%ﬂ %f#l' Irlltsal!af%rcsﬂg a(r{ (ﬂ.l(‘é)ﬁ (L\%lcﬁl Eé Et%un%g fgpfeq?rﬂéle by

redyclion AMB t%s@nmad p&iorpels draédleramtafomfbmubﬁd (r@atrwactd/)% groups
ared@kfg a 14C scintillation program 10 To determ ne
the selectivity with respect to human SG.T1 an
anal ogous test is set up in which the cDNA for hSAT1
Iti m@@&b@%ﬂﬁ% Nsevily SARBG3lipd IS teRY nialy bB Sk d Gy th
§ Q‘PE gssednel n CIYDKI or&%é)KZQS cell sg{ 15 The ©
afor@ﬁ'ﬁ'ﬁ RE SYHRISPIIEES40 the i nvention may for exanpl e
have EC50 val ues bel ow 1000 nM particularly bel ow
200 n st ew of thej
A 20N et Hrobr g ' estefor Bt ro il Betasuiet® dovent,
e.g.arcwebdllmrdpandblmaternmt Ro/vated, tetnghydofuraspatedomdjoxane/water, in
t o) . . .
the gﬁégt%ﬂ%%?gé 8(?915{{'% %sgfi (?,RJ g&!i dl%@'rﬁ{)lgcvéecrl]cf fSul \Phunc acid orin
the priegentagehan gkalhmnptat m@UGfm ﬁﬁl!thiumfydwwd; %@mbydmldﬂpr
potd¥BYmF iR oF 5&09&3"9 rl@,-eg W{Hegﬂrééeﬁee foloddﬂﬁn%@ lane, at

activity, particularl T-2 activit .
temmwwe%&rﬁf@uﬁ?@scd%fswyﬁ tangperaiwep ﬁ@‘éﬁ?ﬂ dp agd d00°C. A

tnﬂul@ﬂfabét‘]ldr&ﬁd i¥ piedrbBb lcRal @ byt thexting ﬁ!ﬂ@@ﬂa h&d S%Hh dsf r@ﬁ?déﬁlﬁﬁc acid,
| Soraers,

ses, particul arl rreta 0l i
optgaH I R RSB 5ol Risuth G ooals ged 5! ppEwgs bétween 50 and
12010201 byt tremting @itips odiah hpchﬁxnd)é selitabeipienalpindhe pr@séncg-of a solvent
suct §¢ 1 eﬂ'gﬁ)y% ct}gr‘an %re%ba{haHaIt Yemperatures between 0 and 50°C.
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25neur opat hi es, diabetic foot, ulcers,
macr oangi opat hi es), netabolic acidosis or ketosis,
reacti ve hypogl ycaem a, hyperinsulinaem a, glucose
wiebtababszes di sorder, insulin resistance, netabalire2007/054248
syndrone, dyslipidaem as of ghfferent origins,
at heroscl erosis and rel ated di seases, obesity, "high
bl ood pressure, chronic heart failure, edena and
hyperuri caem a. These substances are al so suitable
Any aretq oekelat droigclingtgreupalsed degenved &iriegamge bydralgticaligin an agueous
50!\;&@%0 tlf?ﬁ/!at%r %op F}&ﬁl\}e@er iﬁeﬂé‘?&%@{ﬁ'{) Ctetpa%k@roﬁﬁérl/\ﬁateg-&e

nces are also suita
dioxanefwitemg theerepermmetdl 8n aFiF syciods ilunceasatiq @mcb aydrechlerigdacid or

sulphutie aelfd o'r @Eﬁoﬁ@aﬁlﬂ/ Ny ti rh%egisr'égéﬁﬁe m%ﬁlﬂéhﬁgllaﬁ’@%@feﬁ%f&ures

eta cel he’ conpounds accor di ng he i'nvention
betygsn APED 1 %(é CuBr@EFr%@V & *E’PB?WBEEG%?&“’&?RW 1I‘M5'8 rPBKsi ves

and are suitable for the prevention and treatnent of

Ay e Rl aaiat i PR i weier e agifous sRsRL mistire or a lower

aloaivesieh = mtmwemt%%hhwpﬁe@m@m@a entd sugh as lithidigydroxide,
souﬂfﬁh PIY%"Q {asg k) nﬁ)oﬁat%%?ggds U me oxgj' tions
attribu

PSHN "aBhor nal” accumi A of liver fat
In 'ciqnefwsrxataloehlohqsnIVﬁetedaqmuebﬁs elgalnyaimcnbtoriz ecld,i trifluohscetic acid or
ace%gHBG léFleda!QcS SLﬂtaBI'aaiEzSF%Fe%%b ?na&rg%é@&?é dd Q%haa%q‘&f &'aﬂi%letcf?ethyl

resent 1 nvention is adntnis
eth@rof%“ﬁhv/dﬁ@fgramr dighigrameihane; E)liﬁtaé@ &Uﬁalziﬁb&@mﬂk!@raﬂe reagents, such as
e.g 86 BinbA0mAlucfiderer fat are particularly selected
fromthe group consisting of general fatty Iliver,
non- al coholic fatty |iver (NAFL), non-al coholic

A bsmz@aheﬂmm@mrtzms:r(b%t&cycdw&@r@’ohmsrauaédtag@ohmdgsmd
atty |1 ver alcohollﬁblnduced

v Sy iiale e B SR raSen e reralEe oRSpAe Rt ar
palibdiemibemroalrinla saitabte stilvegt $uahtab endtimaneh tihanol, etlhm boeate@r glacial
ace‘ g&fl@,&%ﬁ%b%ll? Witﬁ i“el é’ddﬂféﬁgp %rﬁ QJ(:) <? Sl? %l ats%ﬁél%{%higr %}I(]a %t?%m%eratures
bet\p@rrtﬁl and H0°G, by p@fqraum dt aipbientZemperbstasdetvedehiZ0aed 60°C, and at
PorelsARES 150 c?%'érplbgPﬁJefe 3 to 5 bdt. A9 dihGfox bFnzlyI g/roup

co ounds accordin I nvention are parti
howuelt Botreferably aemed rnév@wmﬁth@aﬁ mttfﬂeeﬁ?me opanisole.

over wei ght, obeS|ty (including class I, class Il

and/or class Ill ob Slté%§ vi scer al obeS|ty and/ o

A tesybfPhigrt by fyiaxy garoonyhrodi s Referably rieruee hyoireadng Wéa&! fgid such
as tﬁmmﬁﬁ:ﬁﬁmﬁblmérd@@fdchltoﬁy ati@br by t@@h\;ﬂﬁ thrrl] Qﬁoﬁﬁ@“@l@ﬁér@bptlonally
a ends .on [ is to. he
iy et SRS e s Oe At P e, of
20the ill ness or condltlon and the nethod and

In 'trfer BIURAS Xegcfribgéjﬁgrgiingéf&%f L:Wre%&g/eig%lfpg presgr% such as ethynyl,

" hydroxy, amino, alkylamino or imino groups may be protected during the reaction by

conventional protecting groups which are cleaved again afier the reaction.

For example, a protecting group for an ethynyl group may be -the frimethyisilyl or frilsopropyl
group. The 2-hydroxisoprop-2-y! group may also be used as a protective group.

For example, a protecting group for a hydroxy group may be a trimethylsilyl, acetyl, trityl,

benzyl or tetrahydropyranyl group.
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patient's doctor to decide. Expediently, the dosage

may be from1l to 100 ng, preferably 1 to 30 ng, by

i ntravenous route, and 1 to 1000 ny, preferably 1 to

wWOGoommzs7ley oral route, in each case adm ni st ecedpriot/ass248

4 tinmes a day. For this purpgse, the conpounds

accordi ng to the invention nmay be fornul at ed,
Pro?é)ctngé) ﬁ%llulp E:éa g%nﬂn%r %Igd%rnm%gf Enrmoaérgjl%u\)/ (rengﬁ %g,ﬁft T%Xﬁ\glple a formyt,
acatﬂrtrliltmr@cai’ydbthoxmharbmemlt ert.betogycankdniyl, benaylogy@rtminyl, benzyl,

' alline cellul ose,

”Eﬁgét%@%ﬂﬁ?%%g@ﬁg?%gk%%$§@¥ yl pyrrolidone, citric

acid, tartaric acid, water, water/ethanol,

Mo\%b&f {h@c%%%&&’r\ds dﬁ@ér?efrélsf&ﬁ?alatl@btaud’&trﬁ&/ Meé’&\tlé&’;ht%ﬁﬁe;r

ycol , yl ene"gl ycol, cetyl stear al cohol
e”%‘ﬁ?%@%ﬁ@ﬁ@h?‘?%@ﬁ"ﬂ]‘*&% as Hien?oé'letjyhe ' 0&‘?15@545 Jefcramele, cisrtrans
miaesimbabe ﬁHsloﬁfﬂﬂ ltn@d»)ihélr GisXhdl trBhs | %&ﬁér@oénﬁ dompggmﬁuml & at least one
ventional gal eni c preparations.such as pl ain or
optiegliy 2641V e Lom Tyhe 6Bl e LRI ons or
suppositories. The conpounds accordlng to the
[_nyenti n .on W ih her .
Thuasct{)? 3%3@5’ gtﬁ% ﬁlg)éréﬁs r%?d | Crﬁ Fe%%)llvgél ﬁ%%h??rpé\fg{;rﬁgﬁ;% lnFo the cis
anchirahisosonmre the retof, dime @fmnduedmfsgsasre!sfomda tariained whish occur as

racgﬁ:é‘tt%jg gr{ég%gégﬁ’é’rgteﬁ@%*ﬂ%fb i€ khdin ﬁéi%t(é\“”ﬁiﬁﬁgsegﬂlf EMer el E. L. in

ur't or suc I nations include
"Topiga iphtercopieseistini . G dileninterseendee 19Me inkplbair pretlcefaré@@des and

corffoufifls Fgeher@MoARAR Rih RAELE 8laBnhetrik RSbbAYBHs! iy B/M feBolved

respect to one of the indications nentioned and/o
lntq,mqelbﬁagpqegwe{q@ ta%ggﬁ%ofdlfleilé;ppyg@ljehgmcgb@ﬁegrglﬁces usmg methods
knoﬁﬁlcﬁéf Qé %Qg bg chidthatddpny bediot iladiend] eAuGEiSation afdapelesé C

0%%{ WO 2007/,128749PCTf E 2007/?%?248 28 arzh
“{‘ ?TS ned e rReamicdiipl (aYini SURETIrGRYY hegpsiaiipiedhe

enaaﬂcbmei'sabmenﬂomgiembse such as netforrnin,

sul phonyl ureas (e.g. glibencl am de, tolbutanide,

glinmepiride), nateglinide, repaglinide,
Thet driaptioyhgrd precpieterably s(eea@jedrmfsqoglmrt sEperadipn on chiral phases or by

) i _

oo A SOl o FED RTINRHA o Bectfc it 5 o2/ Hive
subp(lapcez\gmyh fosng ﬁats cggpm(%gﬁscﬁa@b as Blg pHtersos afniseg ) W|th the racemic

- conﬂﬁﬁﬁ@ %%ﬁmul‘éﬂﬁédn&@a?rﬁi)the Q&Pht\édldemmésocsrsaldoﬁo@ thelwﬁﬁ%é

a2-antagoni sts, insulin and insulin
SGPSWEP%@Gé’éaSt@Wq icpiguEy 95 Si'tsa?féleaﬁi@gs {hus gotaiggefg-en4fye basis

of t¥ir difeYéridas inldtfubliling Whidt 9@ frdrCantpedgesinidy ta rb[éé§ed¥f'om the pure
rotein t rosi ne tanc hat

i hat 1, b
ciofPugaalh S TEROES B B ReOP B SR o o SIPhcaly B csoics i
conena). userdne bigt the D-ahd gHorors tstaph aefi) baﬂiBSre:oyitH’rtarlc acid, di-

.o-toMt%r‘é&n e Blgllcbécﬁcf I?ﬁ)a%gh a%‘?’ae ta éﬁ/ | HE:P% QI? ?a gc?d aspartic

on 10recept’'or an agohls
acidudroipivoenith Iﬁxnm}vtt@aﬁaaetlvcatdobadymmgr exgmptogear Symerttagand an
ort B O P SN DB L Bl B Mloycarbony.
|nh|b|tors (e.g. sinvastatin, atorvastatin), fibrates

FurtﬁSrnSbre hez adrhgAtiSof themes i rh%%@&onv@ﬁ@@htd’lh@ sas! thera&particularly
e derijvatives thereof, onj st s,

for PARECl SR BI 37 BSIRSFEAH BP PO S nasage i BEgnC

acidel AGMONEIEH B be absdiopihisqiurpdaBiiddidderfsr sxd@bleafydrobmbric acid,
ubst

15exampl.e, etimbe, bile acid-Dbi ces. .
ARG B R T et F USRS Eh ORI D Fa AE e aci
suceihieacid Jadtie aatcl, diricragidsiadatic adidDbrmaleisianig. conpounds such

as CETP inhibitors or ABCL regul ators or active

substances for treating obesity, such as sibutram ne

or tetrahydrolipostatin, derienfluram ne, axokine,

ant agoni sts of the cannabi noidl receptor, MCH 1

receptor antagoni sts, M4 receptor agonists, NPY5 or

NPY2 ant agoni sts orl 33- 20 agoni sts such as SB-418790

or AD- 9677 and agoni sts of the 5HT2c receptor.



10

15

25adrenergic receptor, inhibitors of neutra
endopept i dase, thronbocyte aggregation inhibitors and
ot hers or conbi nations thereof are suitable. Exanples

wb 2engesotensin |1 receptor antagoni sts are  PCT/EP2007/054248
candesartan cilexetil, potassgum | osartan, eprosartan
nmesyl at e, val sart an, telnisartan i rbesart an,

Mo E%i’é"?%fdgﬂ‘%w” 10 MR o PG 1 o 2

ml@ReQWMamem@cldAn@mmls with Blpha@mmamtcbrsuetnaagohnmrs ,
f i -

e Tt S e

often conblned with a diuretic such as

Th@é’cﬂﬁ&ﬁﬁb@ﬁ@om Rflodfe mvéM?o@ %Hd%gﬁﬁe%ﬁﬁg %EE’%B%?n%QI%‘{%ﬁmé the

onbi nati on w t BA-receptor a aonlss
memasf% ﬁ%‘%‘ﬁﬁ%‘Fd @ﬂ'&%@@'esﬂw.f?"amwhw'b MeY 8isA IPP gaEkingd for this purpose
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20(BNI6820) ¥Y40 2005092872 ano M) PEAG/1A02p&r t ner s nent i oned
above is usefully 115 of the | owest dose normally
recomended up to 1/1-of the normally recomended
Thelwssent Tiventohaise, relatesdm otvebinteamediate comhownds e @atdribed in the
reaEtﬁJn%Eﬁ@mé@hérQiﬁbéfﬁr% a‘ﬁt:! e dg él‘ﬂldthé?g 'f'lgleﬁlgl §(—:i9:t:(5rhferemaﬂer
I'nvention or a physi ol oglc y acce l'e sa
such a conmpound conbi ned with at Ieast one 10of the
In RRTCLMEHE YORWRGRBMILRAL LARSLLARINR AdBiEUTRLNRE b1ARe present
partner, for preparing a pharnaceutical conposition
invepiPRh i s suitable for the treatment or prevention of
di seases or conditions which can be affected by
i nhibiting the sdi um dependent gl ucose cotransporter
36 S eterably netabolic diseases,
palti gufa he di seases or conditions |isted
R™@boWe, M p Icofarly di abetes or diabetic
conmplications. 15 The use of the conpound according
RPthg i nfBntion, or a physiol ogically acceptable
salt ©OREreof, in combination with another active
substance may take place sinultaneously or at
staggered tines, ,put part|cularly wWthin a short
space of ting, heyRar e adni ni st er ed
S|nultane Wo active substancgs are given
her; while if they are 20used at

ot e~ padk®ent within a period of |ess than or equal

to 12g5peurs, but particularly less than or equal to 6

hours. Consequently, in another aspect, this

invention relates to a pharnmaceutical conposition

whi ch conprise onpayind- according to the invention
o] acceptable salt 25 of such a

one of the active" Eubstances




conbi nation partners, optionally together with one or
nore inert carriers and/or diluents. Thus, for
exanpl e, a pharmaceutical conposition according to
wheoornymt i on conprises a conbi nation of a ceopaed7Ns4248
according to the invention opga physiologically
acceptabl e salt of 30such a conpound and at | east one
angi otensin Il receptor antagonist optionally
t oget hery Wi pReone or nore inert carriers and/or
di [ uerins.~yThe conpound according to the invention, or
|l | y acceptable salt theregh, and t he
e substance to be conbined therewith
esept together in 35one fornul ation,
npl e,a tablet or capsule, or separately in two
al-OBr different formulations, for exanple as a
d kit-of-parts. WO
28 T46RPCT/ EP2007/ 054248 30 In the foregoing and’
foIIo r@ﬂ text, H atons of hydroxyl groups are not
explicitly shown in every case in structural
formul ae. The Exanples that follow are intended to
illustrate gresent invention without restricting
it. The te ‘room tenperature” and "anbi ent
oL ERpESAL U ar e wsed interchangeably ahd denote
R 9enp-ratures of "about 20C. The 5fol | owi ng
' Qs are used: DMVF di net hyl f or mam de NWP
by |, - o pyrrolidone THF tetrahydrofuran 10
Prepaﬂ5%|on of the starting conpounds: Exanple |

wherein
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4- Br ono- 3- hydr oxynet hyl- 1-i odo- benzene 150xal yl
chloride (13.0 nL) is added to an ice-cold solution

of 2-brono-5-iodo-benzoic acid in CH2A 2 (200 nL).
vabBoozQz2497L) is added and the solution is stecrepoatossds
roomtenperature for 6 h. They, the solution is
concentrated under reduced pressure and the residue

ed.S @i ssolved in THE (100 he resulting,sol ution
Re4ig R R e axheatibelsdt AndmhreT ey ROt it §P0Fe Audad
R' isndglioed phseinfdferecnd |preferablatdhnates iHemetndar athgl; t he
] i t] erature for 1 h. 20The
A B & B bl e DR P S anc L r eat ed w1
R' . defindaacheneihbedore @nd prefiratit denotastiy ap Cdlarviost frafpeablyi GN;
R BRRANG! RthAlbdille, BALERIT bRISfopl e BiidRG] & W drbreratly
eth ed or a

r L r
| acetate. The conbin gani c ers are drie

sel%%&@mfheag@n pRESISENG Qfehioras beopige Bredtyk G thy BeFonyk itbroay:

dH?&ﬁ@HE dmdicv8 G HRRy RYACct . Yield:-47.0 g
Cy 21 9% of ﬁ? h_e(t:)yg1 3 %%&%Lgﬁpl ey ll%?/
LGyl logviR OHaEEhgLE Li-OdSOndizehieterafy -O-(SO-)-CF:

U dehbiéd €2 BrA2RCTORR 200k, 054248)-8 L., Taikgryr-Orbl® T, delk{il3
%h%yiﬁbadded to a suspensi on of
PTEF B - 3- hydr oxynet hy1- 1-i odobenzene (47.09) in
di chl oronet hane (100 nL) containing DMF (0.1 nL). The
' re i tirr j r M3 .
s By ok b cBReBinie bt KGR Bbithing R ind lengion and
the phikielogieall @eckpbéessalls thereri baveeiudgble phgrmacologicaltpeeperties,

pa%tﬁg?ly tirliE]‘Xf?’éﬂl%l'yI (ﬁfé?tl (ISH th€dodidn¥idebehaefilgi®ole &&%%Eﬁéﬂer SGLT,
preferably SGLT2. T © |

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

The ability of the substances to inhibit the SGLT-2 activity may be demonstrated in a test set-
up in which a CHO-K1 cell line {ATCC No. CCL-61) or alternatively a HEK293 cell ling
(ATCC No. CRL-1573), which is stably transfected with an expression vector pZeoSV
(InvEtrogeﬁ, EMBL accession number L36849) , which contains the cDNA for the coding
sequence of the human sodium glucose cotransporter 2 (Genbank Acc. No.NM_003041)
(CHO-hSGLT2 or HEK-hSGLT2). These cell lines transport *C-labelled alpha-methyl-
glucopyranoside (*C-AMG, Amersham) into the interior of the cell in a sodium-dependent

manner.

The SGLT-2 assay is carried out as follows:

CHO-hSGLT2 cells are cultivated in Ham’s F12 Medium (BioWhiitaker) with 10% foetal calf
serum and 250 pg/mL Zeocin (Invitrogen), and HEK293-hSGLT2 cells are cultivated in
DMEM medium with 10% foetal calf serum and 250 pg/mL Zeocin (Invitrogeﬁ). The cells are
detached from the culture flasks by washing twice with PBS and subsequently treating with
frypsin/EDTA. After theraddition of cell culture medium the cells are centrifuged,
resuspendéd in culture medium and counted in a Casy cell counter. 40,000 cells per well are
seeded into a white, 96-well plate coated with poly-D-lysine and incubated overnight at 37°C,
5% CO,. The cells are washed twice with 250 pl of assay buffer (Hanks Balanced Salt
Solution, 137 mM NaCl, 5.4 mM KCI, 2.8 mM CaCl,, 1.2 mM MgSO, and 10 mM HEPES (pH
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4- Br ono- 1-i odo- 3- phenoxynet hyl - benzene 10Phenol (13

g) dissolved in 4 MKCH solution (60 nL) is added to

4- br ono- 3- chl oronet hyl- 1- i odo-benzene (41.0 Q)
wosewhwea i n acetone (50 nmL). Nal (0.5 g) i s pataecho7/054248
and the resulting mxture isggtirred at 50 C

ovem ght. Then, water is added and the resulti ng

7. 4@? nﬁ]‘g’rﬁL b%nttamgébgaéé gpoéwsgag i hly Etuwag:ﬁgﬂegfn (iompound are then

adeagdpendt well anddbe plateds ae:dbapecé‘évs Emb_er THheinutesiindibe iricgbator. 5 pl of
| : : 14,
1 O‘f% Lﬁr\héd:a % R %Q ﬁ%%%YroP ”r{% :r%ciﬁanﬁg:ta drt:ed §§ .BS%I n? 9 él&/oof C-

cl o exane eth acetate
AN@( egg(rawp!l After2 ppurs' incubation at 37°C, 5% CO,, the cells are
waa%%gﬁrn%m %U‘Hi‘bﬂf@s @*@leag)\{%rbd thék E??échgxtbfe RGB! oF 25 &FN N

Na@f"rfét’*ﬁ’ﬂflalt Bf r?dfﬁ‘)@é‘){ af MicErRende G (B’a‘él‘aﬁ‘i' )erqpedegrto garh wellzand
incl5060 rs-?coﬁhlméﬁ Forken ﬁﬁ’érQO&ﬁih dt 3TCORRerhis incubation the radioactivity of

tne L AME] BRI oRTIA tapet o il LorekyOsind s Eisgleen

proganstituents in a rotary evaporator. The residue is
di ssolved in 150 nL dichl oronet hane, the resultant
solution is cooled to -5 C, and 25 46.5 g anisole are
To delderaine TigeseleBlvity with adspeririainimean SELOT adenaegouadett s set up in

whigl?h%;ﬁﬁﬂl\ﬁﬁoﬁ Rs&lAt (ge'ﬂSaﬁRe (??I@.t We%dé@ Méao‘éz??@gégT§ cDNA is

solution | tirre
exprefepd fidu@d ionttFk@Pdshled i ce. The organic phase is
separated off, and the aqueous phase is extracted
wi th di chl oronet hane. The conbi ned organi c_phases are
Thezropaynds egcording 1 i iBvgNtion may frieamplgingge EPE%VEIU% below 1000
nM ssetiidurarip pelomaod einvg alodt preferahtbatdw Bo Akl ne.  Then the
organic WD 2007/ 128749PCT/ EP2007/ 054248 32 phase is

dried over sodiumsulfate, the solvent is renmoved and
In vidvweofrtiesii ahility foSnhikitthy SIGLT dctiéty, the @omebtinais abcordihgtotthe invention

an@ﬁ%ﬁ%i%ﬁég%ﬁé %ﬁa?_@%é%%%%g&@bi%ﬁf@ﬂ{&%ﬂam srﬂ itAble for the
treatment and/or preventative treatment of all those conditions or diseases which may be
affected by the inhibition of the SGLT activity, particularly the SGLT-2 activity. Therefore,
compounds according to the invention are particularly suitable for the prevention or treatment
of diseases, particularly metabolic disorders, or conditions such as type 1 and type 2
diabetes mellitus, complications of diabetes (such as e.qg. retinopafhy, nephropathy or
neuropathies, diabetic foot, ulcers, macreoangiopathies), metabolic acidosis or ketosis,
reactive hypoglycaemia, hyperinsulinaesmia, glucose métabolic disorder, insulin resistance,
metabolic syndrome, dyslipidaemias of different origins, atherosclerosis and related
disecases, obesity, high blood pressure, chror_lic heart failure, edema 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 péncreatic cells, and also of increasing the number and size
of pancreatic 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.

By the administration of a compound according to the invention an abnormal accumulation of

fat in the liver may be reduced or inhibited. Therefore according to another aspect of the
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Br 1- Br ono- 4- chl or o- 344- net hoxy- benzyl) - benzene A
solution of 86.2 g ’

(5- br ono- 2- chl or o- phenyl ) - (4- net hoxy- phenyl ) net hanone -
w0 doot04s7 10l triethylsilane in 75 nL PCT/EP2007/054248
di chl oronet hane and 150 nL agptonitrile is cooled to

10 C. Then with stirring 50.8 nL of boron trifluoride

preselg énvgn%a( ere%ﬂ;grggg?s b h ; od tTor §{?VP éné’ §t8vl\1nrn§ ﬁq‘ﬂayg’ig orttreatzng
disedgses entordéiopeatituted o breﬁblroernalran:mhemfaig)nmt liver fat in a patient in need
ok OB 806 0 PR A LB S OB oo o
pregentiinygntion ig,gdrsioistgrqh Qisehsas af condigpns srhishisireafiributed to an abnormal
ac&ﬁ%B@Bﬂﬁr@r fafhre %EHEEUIQ!I}/ é%‘iec?&ﬁrﬁﬂ@b%'cﬂﬂ%t&%? [P ¥brflfal fatty

water 1s ad he resul tant ure iIs
“Veétflof‘raéfﬂ’h?"t‘irfatﬁf Iyer MAELD ngamitcenqlis gsataheraliip iARHd and
hydefSinReEMmdBRATAL I Ylabaft iegl w8 hekoltiReed fabR Sver or toxic
th dii sopropyl ether. The combi ned organi c phases
m“ﬁ%ﬁ*mashed twice with 2 M potassi um hydroxi de
sol ution and once with brine and then drled over

di f Af
m SRE U SoeSrcinod BT lony LG A§teoleay

accgpieblelsdlts thereof, gre(sﬁﬂt%le)forttﬁaaUBWtIMWr@pm Dtmat(eﬁ&, particulatly

Awp§g§?§§%%%gﬁ%%%§%ﬁ?bré é%Ey%%H%ﬁgﬁ@FB solutlon of

14. 89 1-brono-4-chl oro-3-(4-methoxy-benzyl)-benzene
In ddBlt[ééQorﬂmeﬁH§ Q&c%f'o(?ﬁqall mﬁvérﬁﬂoﬁ g ﬁlcgﬁrl?ﬁuiaﬁl% &3h& prevention

on of boron

or (R BRI SheatydbEIng St hslased are/prgjassdll gbesity). visceral

obelsRy &rid/driaBorhinbl obebinat anbi ent tenperature. The
solution is then cooled in an ice bath again and

sat ur at ed agueous
The dosage required to achieve the corresponding activity for treatment or prevention usually

depends on the compound which is to be administered, the patient, the nature and gravity of
the illness or condition and the method and frequency of administration and is for the
patient’'s doctor to decide. Expediently, the dosage may be from 1 {o 100 mg, preferably 1 to
30 mg, by intravenous route, and 1 to 1000 mg, preferably 1 to 100 mg, by oral route, in
each case administered 1 to 4 times a day. For this purpose, the compounds according to
the invention may be formulated, optionally together with other active substances, together
with one or more inert conventional carriers and/or diluents; e.d. with corn starch, lactose, o
glucose, microcrystalline cellulose, magnesium stearate, polyvinylpyrrolidone, citric acid,
tartaric acid, water, water/ethanol, water/glycerol, water/sorbitol, water/polyethylene glycol,
propylene glycol, cetylstearyl alcohol, carboxymethylcellulose or fatty substances such as
hard fat or suitable mixtures thereof, to produce conventional galenic preparations such as

plain or coated tablets, capsules, powders, suspensions or suppositories.

The compounds according to the invention may also be used in conjunction with other active
substances, particularly for the treatment and/or prevention of the diseases and conditions

mentioned above. Other active substances which are suitable for such combinations include
for example those which potentiate the therapeutic effect of an SGLT antagonist according to
the invention with respect io one of fhe indications mentioned and/or which allow the dosage

of an SGLT antagonist according to the invention to be reduced. Therapeutic agents which
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WO 2007/ 128749PCT/ EP2007/ 054248 33 pot assi um

carbonate solution is added dropwi se. At anbi ent
tenperature the mxture is adjusted with aqueous 1 M
vy deoatd7or i c acid to pH 1, the organi c phaseptsEr2007/054248
separated off and the aqueousgphase is extracted

three tines with ethyl acetate. The conbi ned organi c

AR (R HETRBR) Rk ot Btk SR It Se AP o5
meNbrssn, sppbomilured HSlg- ylzbenblamadeZQEa/umalQ@mne@ndeo:l r)ate[gMuHﬂ'
ergiiie BiagplaniSor gl (o Josizons sisaliessns). AT spry P e
Gl 2@&5{39) arg} ardgggenisiy, BBAEitgaUmnarjalptlagmgdLgators {e.g. KRP 297) alpha-
gluéns(o@zs@irmlmor% 8! é’éa?oo%{%él inosB ) ORPhv Inﬂ.bﬂté‘r@ (é% LAF237, MK-431),

di chl oronet h ane IS coo0 In an ice 54 ¢
alphaZ-antpganiats iNFEIMsNSSnsYin apalp@asdeL azé GlaLF’-T analogues (e.g-
exéﬁbﬁlhd Q:F Qrﬁ?ﬁmaﬂﬁ ligl eﬂscﬁﬁéi@&jesf;ﬁ’rluﬂ)l@f@& F*P(Yteﬁ tﬁoﬂi’l}ephosphatase 1,

e, e 02 g e A et e TR
gludcaBeyiakspifgtasen dr fhhﬁ)"sedll 8- bbﬂ@bsmhﬁthsél.@@cdiden phosphorylase glucagon
oro ane. n
et Wil 3 R o YRS SRR e oSGer
synfigee sinssesodiytuvateyihpdrekinassy hmmMrdeagmtmcaasifdr bemple HMG-
Co)siI '}éa%gtagé( Whhﬁgrq éé' g] d%lleﬁlt%sgétﬁ ? Ofvas gtlfi Al o%tg% Yeeg? tbeka?flbrat(?
fen@f@yetteb hisRtinieAcd ayd the cletvatigesibereed, P P’?‘R&ﬂ'l@ha anemsthPlfm%Ita
ago‘ﬁfstst ﬁ@%“l’%ﬁhlﬁgp@@ﬁq §9§s‘ﬁ¢1lbé’)r8r(cﬁ)l£stefa ZosorftibRiribAb4 Ltch as, for
exa@p@r e it Pﬂ%@'ﬁﬁmmasab%aﬁw BHFLAS. for gxgmple. chplesyRIVAS.
inhiBitdMy b itBe BRLAG trafspbrt 2HD -Fedint bR hdd QICWEQCE'TP inibttors or
ABd T fecpiciors by ot @%%u%?w%fgr rgatugé%}»?%'ag%tcﬁ pitarine o
tetrareaipsgipadtatine dediénfluraahihe taheklhéCan&gdmsts of e dann'ﬁblnﬁld1 receptor,
MC% er reE:(Ie{%or an%e%%)ms%d ggap 1ot aH nrsatg,ﬁé%%r%%%anéﬁgm ﬁts or B3-
agonistsrsakly ds SBLA17A9Q a:mm@marm apHNists of @@ AL1T20 recegon

at nosphere. The solution is warned to -40 C and then

2,3,4,64etrakis-0-(trimethylsilyl)-D gl ucopyranone
Mor@g‘(prwcglblrgm%?p\uﬂeymgﬁfor influencing hlgh blood pressure, chronic heart failure

or atherosclerosis such as e.g. A-ll antagonists or ACE inhibitors, ECE inhibitors, diuretics, -
blockers, Ca-antagonists, centrally acting antihypertensives, antagonists of the alpha-2-
adrenergic receptdr, inhibitors of heutral endopeptidase, thrombacyte aggregation inhibitors
and others or combinations thereof are suitable. Examples of angiotensin i receptor
antagonists are candesartan cilexetil, potassium losartan, eprosartan mesylate, valsartan,
telmisartan, irbesartan, EXP-3174, L-158809, EXP-3312, olmesartan, medoxomil,
tasosartan, KT-3-671, GA-0113, RU-64276, EMD-90423, BR-9701, etc. Angiotensin |l
receptor antagonists are preferably used for the treatment or prevention of high blood
pressure and complications of diabetes, often combined with a diurefic such as

hydrochlorothiazide.

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

prevention of gout.
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WO 2007/ 128749PCT/ EP2007/ 054248 34 tetrahydrofuran (5

m.) is added. The resulting solution is warned to -5

Cin the cooling bath and stirred for another 30 nmin
WO 2#ditssTaenper at ure. Aqueous WA sol uti on i spaugteho7os424s

and the resultant m xture ispgxtracted with ethyl

acet ate The conbi ned organic extracts are dried over

A Com mg U d'ts\gll tpégég éece.%t gﬁtgé%ﬁ%grﬁa chgxa C\E/eéra POleamat protein-
kmnm @ inhislitors 8 vahJedagiybativreartdgaioguict Inhmctrh angigodef rediatase inhibitors

' [ ut
ey b P Bl o LA P HREGAGACL bRl UL o0
solid NaHCO3 and the nethanol is renpved under

Thé B6H46E %rfﬁ{eec?ﬁ%ﬂ r%tlorT P&tﬁe@%bﬁtﬁ)ﬁéd h@O\QIIé Ly Wi & the lowest dose -

agueous solution and the resulting mxture Is

”Or&@t')‘ %P@H‘QW%W%@H{A offpepgmally reremEeRdRdBgeext r act s
are dried over SOdI um sul phate and the solvent is

orate the crude 10pyroduct, that is
TG HBR s het S5RATh T BHOTD HOgies Pl Hef of A AAntRoLE pegarding o the
invéfiteh dr a ihy&*m@og(c%BQ’m@feptabE@a}t))f Ebcamrﬂompb%d &bmbined with at least one
yranas 1-

6 tetra-
of t%%?ctye (sg st ncg% H{eﬁ%l eci E%O\Iﬁ £8 ﬁl ecog m rltont ;Fa]% 5eé)ar|ng a
phasmnhesudicad c@rnp&:tmln)whush iadatatletfor the redtoientor pméventton of diseases or

0Ll A N AN
SGHT clitesr aiedgreiel Y(r@@a I): digaepeacrarimniarly one o tge disegses or
corfElﬁ@h@ﬂ:téd)abogQ n%e@%aﬁlls'l%t _Iﬁjlét%tl(% &B%eﬁ%n@&ﬁﬂﬁ?r ature

mai nt ai ns bel ow resultant solution is
warned to O C over a period of 1.5 h and then treated

ThaMidetbf #EURABSUSPEE I FaiInYyE HRgiR FerGian, P @ﬁ.\)h 1@@%&’& lly @Bcepfd’l!ﬁ salt

ul ti xt stirred for e organic
theleg e inatps it Bap Bercrcl v Sipaler By toe plhe struiagotty or a
stagddnyd t:rmsebattpemcmlaey eAinib iarsadrt epagemf tmeaybes arr indiistedd

Stmg\fe% 8352351 tt%le cf?v aéu%s%nge % 8%8n t6etﬁ Hatlepg%ggﬁ?r th;,]-e i?they are

I onet
usepyait sfdgmeq tﬂmds thi’e)two adiveisubBwah purdive 16 fePatit)t vathoh a period of

less fhglll BEL u¥| t@”ﬁbrﬁ%ﬁ;‘»ér blﬂ'p@ﬁlcgﬂgr!@L?ﬁge thdh Br Pfé, d fburs

successlon to the solution Solutionis stirred
for 1.5 h at anbient tenperature and then dil uted

CorYHethbrﬂy G Iaﬁ’tftﬁéFPatsF@cﬁ ethssTﬁUeﬁtlo?ﬁL)!éfésQ@ a ipRafRR Bk al MnfBsition

drochl oric acid dri ed over sodium
Wh'% Fcfr%ﬂr @ES Q\F?@Po%ﬂq@cg?fp\?@m thPé’“’P@W&‘ physiglogieallyfigeentable sait

of sUEetH F@m@ddnu z0d af leasnoak Iaamelactge7sf§ugtam@g (gbbc?mtea @Hwétasas
orl ess so 00
O%B T HPJ(‘E@IM&% L "‘"th %T(?f é'gﬁé 'P%F A 'ﬁ’ﬁsétﬂéﬁ Hliluents.

Thus, for example, a pharmaceutical composition according to the invention comprises a
combination of a compound according to the invention or a physiologically acceptable salt of
such a compound and at least one angiotensin ll receptor antagenist opticnally together with

one or more inert camriers andfor 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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WO 2007/ 128749PCT/ EP2007/ 054248 35 Exanple X O
2- (Phenoxynet hyl )-4-(2, 3, 4, 6-tetra-0-acetyl -D gl ucopy
ranos- 1-yl)-benzonitrile 5A flask charged with zinc
wgamnirdes7gdl. 0 g), zinc (30 ny), PCT/EP2007/054248
Pd2(di benzyl i deneacet one) 3*Cggl 3 (141 ng) and
tri-tert-butyl phosphoni um t et rafl uor obor at e (111 ng)
I|sflushed f?‘ﬁ lf Hy sh
" € {regRngRneI0 WA”% foa ° el @“’é‘Pﬁ&"&pr&?F Sty sheyn in
evgry 2ase(ip hmmmyirfefﬂ'mlydle) 'ﬁ@rﬁmmle@ﬁhm fdpwiare idegdssiediusivite the
{. t. ] Wl [ ed
preg%l% [rWe)‘ut! n%'%grgg%a@e |p%E%ﬁahMls P?rg %ﬁpﬁ%oﬁﬁ% trrw’lé’n?
rrmer@ture'é@r@ttae@lntqrh!@nge&hlm@ denote0einbereiueas ciabout B8°C. The
ﬂmBW$%%g$@wbﬁxﬁgﬁb§§anth aqueous sodi um hydrogen
carbonate solution. The organic phase is dried
DMFs odimgtiyéimpriifiee) and the sol vent is renoved. The

,Nmpest)u_g pyRsIdetal 1 i zed from ethanol. Yield: 4.10 g

4% of t eory) Mass spectrum (ESIE): mz = 557
THFI\/H-t Y8 The conmpound descri bed above is al so
obt ai ned accordl ng to the foI | owi ng procedure: A
with a sti : ,
Prefaﬁﬁgﬁooqiﬁ%?agmﬂ ?T@??%JO acetyl D- gl ucopyranos-1-y1
)-2- (phenoxynet hyl)-benzene (14.7 g), copper cyani de
and NVWP (100 m) i-s heated at 20 reflux

Cu iy

Ex

1 9)
—l’rr{rre%perature for 8 h. After dilution with water (600

m.), the precipitate is s&parated, washed a few tines
W th water and subsequent dj solved in ethyl
acetate (200 nmL). The re rant Osbl ution is filtered -
t hrough a plug of silics usi ng ethyl acetate (300
m.) as the eluent. The filftrate is concentrated under
reduced pressure and the residue is dissolved in
d|chloronethane (100 nL) to reacetylate the oxygen

vl gteyltldigdatbenizane t he 25cyanati on.

\ %%Fiaé‘g'sm Y b0 Bl dachoTB! AHloHRLORAHLAREscio i

acetic an are add

)
CH&J@@@&&%@MEW L GG 2866 SPUHOn 1 SGTac 4 gpritoripesire for
h. TheATRE 8blutich i Bsncknifated DRIL rédiiGed EBSIUF@ENdhE FasidieliSdissolved in

THI‘—j(‘]I Oﬂtmelg W‘Ine resg |ncghs|>0 rh%ﬁsf Qo%%% ir‘ gr? ic%%thaa%g LiBH,4 (3.4 g) is added in

portions. The cooling bath is removed and the mixture is stirred at room temperature for 1 h.

"The reaction mixture is diluted with THF and treated with 0.1 M hydrochiloric acid. Then, the

organic layer is separated and the aqueocus layer is exfracted with ethyl acetate. The
combined organic layers are dried (Na,S0,) and the solvent is evaporated under reduced
pressure to give the crude product. '
Yield: 47.0 g (99% of theory)

Example li
Br

Cl

4-Bromo-3-chloromethyl-1-iodo-benzene
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washed thrice wwth 1 M aqueous hydrochloric acid,

once w th aqueous sodi um hydrogen carbonate sol ution

and once with water. The organic phase is dried :
weaaizure7sul phat e) and 30t he solvent is renovedi/EPhw7/054248
residue is recrystallized frgmethanol. Yield: 10.0 g
(75% of theory) WD 2007/128749PCT/ EP2007/ 054248 36

TR R AT ip 5eq o2 supapyan o Ashramge-iumB iy L
bersrze_me y:_nz)o ben szﬁotomelﬂane?qm(ﬁﬁ% cotaitingdPMB (0. hydy). oﬁmnmmre is
stir%_ 'aq a%ieﬂﬂ%ﬁfp&’aﬁﬁ‘é ri;j)r Q’;JnS THé;r), tljlasso%qie&dttﬁe Qxc%gé Hetalggﬁl id Iemoved

ungsi eerpicerk preesung: Tha r¢ L@, ig trisuraiet mith rediwaphdndrigi.ucopyr a

Y,e;bogﬂjgy(@%q)@%g@?trl le (0.71 g) and acetic anhydride
(0 in acétic acid (10 mM). The resulting
solution is stirred at 55 C for 6 h and then cool ed

Exdfipl@nl i ce-bath. The reaction mixture is neutralized
wth chilled agueous potassi um carbonate sol ution,

and the resultant m xtuyse is extFacted with ethyl
acetate. The 10conbi ned organl c acts are dried
over sodium sul fate apd VE i's renoved under
reduced pressure. The due is taken up in ethyl
acetate/cycl ohexane (I%%), and the precipitate is
separated by filtrationl and dried at 50 C to give the

pure product. Yield: 0.52 g (75% of theory) Mass
4-BARESY fidHR L FinbxyniBthyl- beRAReS45 (Br) [MeNFla] 15
a e o _
Phenol (qg g} dissolved in 4 M KOH solution (60 mL) is added to 4-bromo-3-chloromethyl-1-
iodo-benzene (41.0 g) dissolved in acetone (50 mL). Nal (0.5 g) is added and the resulting

mixture is stirred at 50 °C overnight. Then, water is added and the resulting mixture is

- extracted with ethyl acetate. The combined extracts are dried and the sclvent is evaporated

under reduced pressure. The residue is purified by chromatography on silica gel
(cyclohexane/ethyl acetate 19:1). '
Yield: 38.0 g (79% of theory)

Example IV

Cl O
l I e
Br l

(5-Bromo-2-chioro-phenyl}-(4-methoxy-phenyl}-methanone
38.3 mL oxaly! chloride and 0.8 mL dimethylfermamide are added to a mixture of 100 g 5-

bromo-2-chloro-benzoic acid in 500 mL dichloromethane. The reaction mixture is stirred for
14 h, then filtered and separated from all volatile constituents in a rotary evaporator. The
residue is dissolved in 150 mL dichloromethane, the resultant solution is cooled to -5 °C, and
46.5 g anisole are added. Then 51.5 g aluminum frichloride are added batchwise so that the
temperature does not exceed 5 °C. The solution is stirred for 1 h at 1 to 5 °C and then
poured onto crushed ice. The organic phase is separated off, and the aqueous phase is
extracted with dichloromethane. The combined organic phases are washed with 1 M
hydrochloric acid, twice with 1 M sodium hydroxide solution and with brine. Then the organic
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1- Chl oro-4- (0- D gl ucopyranos-1-y1) - 2- (4- hydroxybenzyl

)-benzene A solution of 4.0 ¢

Wwé 24054 Briono- 2- chl or o- benzyl ) - phenoxy] - t er t - batyEPHb #4248

thyl-silane 20in 42 nL dry digthyl ether is cooled to

-80 C under -argon. 11.6 nL of a chilled (ca. -50 O

n of [ 1i.thium ar e .
P gy Bt oD SHIS L R S8 (el A0 T o < recrysatizea
from@thanpon is stirred for 30 mn at -80 C This
added dropwi se through a transfer

Y'eﬁj%g?go(g%sbfwg‘s@)cool ed with dry ice, to a solution
Mag$ specrgmdES| B mdz 6 3RWBRARIN(BOCI) [M+H]"

(trimethyl silyl)-Dglucopyranone in 38 nL di et hyl

ether chilled to -80 C. The resulting 25solution is

- Exagpple Med for 3'h at -78 C. Then a solution of 1.1 niL

net hanesul fonic acid i35 nL nethanol is added and
the resultant reaction jsolution is stirred for
anot her 16 h at anbie

“solution is then neut rﬂ:: zed H

enperature-. The
N 5ol i d sodi um

hydrogen carbonate, ethyl acetate ik added and the

resul tant solution is ncentrated under reduced

1-BRIRSS ¥R Bro- MJ@@%xﬁ@&izv%emh@gen car bonate sol uti on

I S . adde ere I NN tio is extracted
A SRR o SR ST o Digg B Bt s o hE RS By 48d 101.5
mL piisasiand i@ 78rmiedicliviemeges umml 53minf_a|t:aoamb it Beolsdiov@TIC. Then
| S ve

S The.
W't"l'a%'ér?”\énaﬁé %lﬁ_z)? g%ran g'glu deﬁqﬁ?ﬁ%r gﬁg q’gﬂ g1et?1ﬁ|gperature does not
exceed 20 {C.nidesolution isrstired oo b4 bcht amblemer@erﬁﬁtee befbresanother 9 mL

: b1 f 6
o4 B AR B A TR i o
furtherpeperiodras 42166 SC and thenceelgd i%ar@lemﬂerewerath@ Addlutioroel 28 g

potés%t&r@ﬁwr&&cfe in tTB‘?nLr\ﬁé’tEIt ib %Bdépéddtth@%sh@an?ﬁﬁxwr@% J6REd for 2 h. The
anot her C and then quenched by the

Orgag P'EEPSSHS %qpagpd%%thg GH‘I“?PMS PORSAAP Sﬂ@ﬁteééﬁ”lﬂf@ﬂ%ﬁ" ©ee tlmes with
dns§;§lJoWIétﬁék Tﬂ_é"@)nﬁlf SR brGarid PSR eb SreSARAERIASEE WithD Mhﬁ)tassmm

I s extracted four.
BB R BT AR s heiinG PGLIEE ARbRME Soluh ke Afpeire solvent
is egayirated, e fealdee istieshsdvitie athand ané ooadeat 68114G. t he
re o r|f ed by chromatography on silica gel
Y'elgdgdcﬁpgaiﬁ rgj/ nmet hanol ). The product then obtai ned
Masssspactmim (ER18: -fzqstﬂfmmTMBcﬂﬁtl)dmnHBe separ ated by
gl obal acetylation of the hydroxyl groups with acetic
anhydri de, pyridine and 4- 15di nmet hyl am nopyridine in
ExagintehVor onet hane and recrystal lisation of the
resulting acetyl ated pipduct from ethanol. The pure
acetyl ated 8-product (freci p| tates fromthe ethanol
sol ution) thus obtaine sxted into the title
conpound by renoval groups in nethanol
i [ ®n. Yield: 1.6 g
I

2007/ 128749PCT/ EP200

(46% of theory)

4-(5-bromo-2-chloro-benzyl}-phenol
A solution of 14.8 g 1-bromo-4-chloro-3-(4-methoxy-benzyl}-benzene in 150 mL

dichloromethane is cooled in an ice bath. 50 mL of a 1 M solution of boron tribromide in
dichloromethane are added and the resulting solution is stirred for 2 h at ambient

temperature. The solution is then cooled in an ice bath again and saturated aqueous
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20 Mass spectrum (ESO nfz = 398/400 (Cl) [MENHa] +
Exanple XIIl 0

251- Chl oro- 2- (4-cycl opent yl oxybenzy1) - 4- (13- D- gl ucopv
wanegAisned) - benzene 0.16 nL | odocycl opent ane@ecargr2007/054248
added to a m xture of 0.25 g33

1-chl oro-4- (13 D- gl ucopyr anos- 1-

ol SRR TR D BB s
adjusied with ae@bqueﬂ Mh}'dreahlat@@pldbeﬁtimemmmm pr(alsausgseparated off and

the%g’g%%@&%% E‘Hgﬁ% @fﬁgeeq”ﬁ \Whrét&ﬂ %Eé%ﬂeﬁ@%@ogrgygneg; $%an|c phases
aregligH grieciodivn Wdaieaind theospivest iad@m@wedrc@mpmely esul ting

Y:ei'& )fglngE(gg% #xlbRgted with ethyl acet ate. The organic
haseis dried over sodiumsul fate, the solvent is

Maﬁ%?ﬁ?\?ﬁfﬁméﬁalk méz 7 99BN Ml using silica gel
(di chl or onet hane/ net hanol 1:0->5:1). WD
20 7[ 128749PCT/ EP20071054248 38 i eI d: 0.23 g (78% of
Mass spectrum (ESI+): mz 466/ 468 (CI )
[ MMNHa] The fol | owi nglconpound is obt ai ned

1)- -(p)-tetrahydro
e Igaction is carried
out with tetrahydrofuran-3-y ) -tD’oI\hvene- 4-sul fonate
as the coupling part . 0 10Mass spectrum ( ES14):

mz = 451/453 (A) [ M11] +
[4-{5-Bromo-2-chloro-benzyl}-phenoxyl-fert-butyl-dimethyl-silane ‘
A solution of 13.9 g 4-(5-bromo-2-chlore-benzyl}-phenol in 140 mL dichloromethane is

cooled in an ice bath. Then 7.54 g fer-butyldimethylsilyl chloride in 20 mL dichloromethane

are added followed by 9.8 mL triethylamine and 0.5 g 4-dimethylaminopyridine. The resultant
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 scdium hydrogen carbonate solution and then dried over sodium
sulfate. After the solvent is removed, the residue is filtered through silica gel
(cyclohexane/ethyl acetate 100:1).

Yield: 16.8 g (87% of theory)

Mass spectrum (EI): miz = 410/412/414 (Br+Cl) [MJ*

Example VIII

1-Bromo-4-(1-methoxy-D-qlucopyranos-1-yN-2-(phenoxymethyl»-benzene

A 2 M solution of iPrMgCl in THF (11 mL) is added to dry LiCI (0.47 g} suspended in THF (11
mL). The mixture is stirred at room temperature until all the LiCl is dissolved. This solution is
added dropwise to a solution of 4-bromo-1-iodo-3-phenoxymethyl-benzene (8.0 g} in
tetrahydrofuran (40 mL}) cooled to -60 °C in argon atmosphere. The solution is warmed to -40
°C and then 2,3,4,6-tetrakis-O-{trimethylsilyl}-D-glucopyranone (10.7 g, 90% pure} in
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Example XIV 0

151- Chl or 0- 4- a- D- cl ucopyranos-1-v1)-2-14-(trifl uorone

t hyl sul f onvl oxv) - benzyl | - benzene 10 ny

wodimmidyd ami nopyri di ne are added to a sol ut pQEPf007/054248
0.38 ¢ 34

1-chl oro-4- (13- Dgl ucopyranos-1-y1l)-2-(4-hydroxybenzyl

t hyl am d 0.399 _... .
e R G s 1 fo e s TRl PR B e SEE;  °G & e cooling batr
ancdjstyredlf@rmnothenﬁm hdma. thid keenpeodtwre | M'uebss_ NHiCI |s_eldticﬁrl:is _addé‘d and the
g B GRls SRR AN 000 300 RRI APth BBIO Ge r
ovezi@edlamezulmh@ @d densatvepkis rerseved anderdedusdd pressursottieunsidue is
d.s&yvefd% tr%'ﬂgl hﬁ nzgha/ﬁ&h 4 Wit ﬁgmgﬁ&ulerrkTeaé.@w EH€). iafter stiming

puri-f togra ¥/on silica
the(f @ﬁ%‘ﬁﬂ‘ é@'bbﬁ'%‘tﬁl’ﬁﬁﬁépn@tq‘{alﬁ'tﬂh fheprolidion js, “e’ﬂ@lzﬂd wiih sglidNaHCO; and

the(BAfarRf ist-aaevad %dbﬁ%&uc%@?ﬁés@.b‘r@ THeSbinaindBY i€ difuted@iiP3dueous
(Cl) [MN1-141- WD 2007/ 128749PCT/ EP2007/ 054248 39
Nal(I%)s solution and the resulting mixture is extracted with ethyl acetate. The combined

extiacS):Rd Arickt qvbi s@h@’n <aIphBte andBe bolyont24ldvapbitatddl to Qlen®mé byide
erof e o B B B R S R0 RRE T2

Yieltl; 8-8tgeBBd-d treeet)y| - g- D- ducopyr anos- 1-yl)-2-14-ftritlu
or onet hyl sul f onyl won10benzyl1l- benzene To a sol ution
of 5.6 g

Exampé Por o- 4- (13- D- gl ucopyr anos-1-y1)-244-(trifl uor onet
hyl sul f onyl oxy) - benzyg-benzene ing/5 nL

di chl oromet hane G s added con Ively 7 mL pyridine,
7.8 nL acetic aphydr] [ g o
'o ut'on |rred at .
anbi ent tenperature fg ‘O nmL of
wat er, the resultanto'ni ureo t|rred or another 5
wi th aqueous 1 M lgydrochl gr1c acid and
O

4- di met hyl am nopyiadi
15 min. The organic [phase is separated and washed
1-Bromo-4-(2,3,4,6-tetra-O-acetyl-D-glucopyranes-1-vI-2-(phencxymethyl}-benzene

Boron frifluoride etherate (4.9 mL) is added to a solution of 1-bromo-4-(1-methoxy-D-
glucopyranos-1-yl}-2-(phenoxymethyl}-benzene (8.7 g) and triethylsilane (9.1 mL) in
dichloromethane (35 mL) and acetonitrile (50 mL) cooled to -20 °C at such a rate that the
temperature maintains below -10 °C. The resultant solution is warmed to ¢ °C over a pericd
of 1.5'h and then treated with aqueous scdium hydrogen carbonate solution. The resulting
mixture is stirred for 0.5 h, the organic solvent is removed and the residue is exiracted with
ethyl acetate. The combined organic layers are dried over sodium sulphate and the solvent is
removed. The residue is taken up in dichloromethane {50 mL) and pyridine (9.4 mL), acetic
anhydride (9.3 mL) and 4-dimethylaminopyridine (0.5 g) are added in succession to the
solution. The solution is stirred for 1.5 h at ambient temperature and then diluted with
dichloromethane. This solution is washed twice with 1 M hydrochloric acid and dried over
sodium sulfate. After the solvent is removed, the residue is recrystallized from ethanol to
furnish the product as a colorless solid.

Yield: 6.78 g (60% of theory)

Mass spectrum (ESI'): m/z = 610/612 (Br) [M+NH,]"



10

15

20

25

30

aqueous sodi um hydrogen carbonate sol ution. After

dryi ng over magnesi um sul fate and evaporation of the

organi c solvent, the product is yielded as white

woheoda2svieel d: 7.0 g (94% of theory ) Mass spect/Eefnn7/os4243

(ESr): mz = 698/700 (C) [MsAFILt]+ 20 The foll ow ng

conpound i s obtai ned anal ogously to Exanple XV: WO

2007/ 128749PCT/ EP2007/ 054248 40 (1)

1-Cyano-4-(2, 3,4,6-tetra-0-acetyl-11- D gl ucopyranos-1
Exargdle X244- (trifl uoronethyl sul fonyl oxy) - benzyl pbenzene

5Mass spectrum (ESI+): mz = 689 [MENH. dt Exanpl e

XVl 0 =

1- Chl or 0- 2- (4- ethynyl - benzy1} t S-D- gl ucopYranos- 1-
-yl)-benzene 10 D~Of _@©Ooppe odi do, 44 _ng of

bi s- (tri phenylDhosphi ng) - pIIalum di cf de, 0.30

m tdethyl am ne and fihal Ly, O. m  of :
trimethyl silyl acetyl®ne Jre @dded under drgon to a
solution of 0.32 g O
-1-chl or o- 4- (R- D- glQicop raﬁ[ﬁ- 1-y1)-2-[4-(trifluoronet
hyl sul phonyl oxy) - benzyl ] -penzene in 3 m of
di et hyl fornané det The fl a?k is ti ghtl Iseal ed and

e Oy Ra A- & oripira JC8 /s ) R A

A flggk d‘FErdéH w'i?ﬂhsﬂrﬁ:tdyhrﬁm@ (W(b Qﬁ 9|§9 tﬁ(ﬂﬁ%) P@J(dh@éﬂz f@eneacetone) *CHCl,

hl ori de 15a ylace yl ene are

14éawéand %ﬂtbﬁaﬂpé'aﬁmwm ﬁegafgiprqbp@ae F131 me) ffiuphret wipargon.
Thetita §0ion Bh &Braaeiie02!S, 450 rsHD-Aet-0g it op prahes aly/g-2-

g Pe Py RbB e 15 4 0h h cegisra P (R oreSudsRafi s S5 diing

mixburg srticed hases tanperdmreeﬁbr o& krAfio diiwion s4th Bhiyeacefitd, ¢he mixture is

k¥Rl APb S G SRR kBT LG sqpg. e
orggnipplraseds dnindoardian aul@hatEh@dihmstveﬁt isgempyad: dbe fesidug ish

rec@%ta%g rﬁ@;hap,&nperature and then neutralised with 1
loric acid. Then the nethanol is
Yield: 4. 109 (84% of {theory)

Mass spectrum (ESI'): m/z = 557 [M+NH,]"
The compound described above is also obtained according to the following procedure:

A flask charged with a stir bar, 1-bromo-4-(2,3,4,6-tetra-O-acetyl-D-glucopyranos-1-yl)-2-
(phenoxymethyl}-benzene (14.7 g), copper cyanide (4.1 g), and NMP (100 L) is heated at
reflux temperature for 8 h. After diluficn with water (600 ml.), the precipitate is separated,
washed a few times with water and subsequently dissolved in ethyl acetate (200 mL). The
resultant solution is filtered through a plug of silica gel using ethyl acetéte (300 mL) as the
eluent. The filtrate is concentrated under reduced pressure and the residue is dissolved in
dichloromethane (100 mL} to reacetylate the oxygen groups deprotected during the
cyanation. Accordingly, pyridine (4 mL), 4-dimethylaminopyridine (0.3 g) and acetic
anhydride (4.4 mL) are added in succession. The resulting solution is stirred at room
temperature for 1 h. Then, the reaction mixture is diluted with dichloromethane (50 mL) and
washed thrice with 1 M aqueous hydrochloric acid, once with agueous sodium hydrogen
carbonate solution and once with water. The organic phase is dried (sodium sutphate) and
the solvent is removed. The residue is recrystallized from ethanol.

Yield: 10.0 g (75% of theory)
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evaporated off, the residue is conbined with brine
and extracted with ethyl acetate. The organic
extracts collected are dried over sodiumsulfate, and
woeosatsrent i s renoved. The residue is purifpeteBioziosszas
chromat ography on silica gel 35
(di chl or onet hane/ net hanol 1:0->5:1). Yield: 0.095 g
(40% of theory ) 25 Mass spectrum (ESI+): nlz =

' 406/ 408 (A) [M:N WD 2007/ 128749PCT/ EP2007/ 054248 41

dwpleplie XVII 0 1-Ch

Ioro 244- et hyl - benzvl)-4-(11- D-ql ucopvrgnos- 1-vl)-ben
zene - 2,87 ¢ =
'1-chl oro-2- (4- et hyRyl - benzy1) - 4 F D- gl ucopyr anos- 1-
y1l) - benzene are di $sol wed of mthyl acetate
and 5 m of etharfol. . 379 10% pafl l.ad"um on car bon
are added and the resultaqt pixtupe is stirred under
hydr ogen at nosphere (1%atm ové} ght. The reaction
mxture is filtered oygr Cejit the filtrate is
concentrated. The re&i'dué is urifi ed by
chr omat ography on silica gel g

(d| chI or omat hane/ net hanol 1: 0 >5 1) Yield: 1,0 ¢

: ’ WAHR 34 8-tetmi@race vl alue ¥)}-bengonitéie410/ 412

A 3(3@ Qolt[thT i"obEd?ﬁH@h@ H?%elt L acid (15 mL) is added to a solution of 2-
| or o- -t et rahvdr of ur an- 3- vl oxv) - benzvl1l- 44

phe{_mylgxwmghyfl-éf(gé 4@6 ét(gfpcqtg -Ohglgcopyranos-1-yl)-benzonitrile (0.71 g) and
acegb uﬁwa@m rk Mh )acehmz:ar(eo mhOTiRe @@d;mﬁg Qutieh isstigkdd gt 55 °C for

6h Iagg H]ngoog ed/ ?rbq{vye gi’)tgn-g@?l/rl?ﬂ ﬁ; érﬁ)ét reﬁs %}1 rﬁ&ée%)wnth cthliled 1tsllqueous

potekisilint mrbmrmté‘laﬂuhonsamldﬁe cbsulbars s 6 edra2ed with ethy! acetate. The

m ¢ 0 _
o b AL P WBA8 Rr pr sr
redgeadrpressueet Thavisisigue ISttekmeJm ethy! dastatetcyelonxamed bl Bnd the
wice
preblﬁltﬂé IS%EBQat%t'\t}Pﬁ P%ﬂd I"or !gg oaggelirgé ﬁ%\%otﬂggﬁgqg% sodi um
Y'eﬁyﬁ%géﬁfaﬂﬂbﬁwg solution. After drying over sodium

Ma@gﬁea#l?n (tde; $r9i¥%ﬂ§f5h§(EFr)/Wkﬁ}*ed to yield the
produc

Example XII

1-Chloro-4-(B-D-glucopyranos-1-yl)-2-{(4-hydroxybenzyl}-benzene

A solution of 4.0 g [4-(5-Bromo-2-chloro-benzyi}-phenoxy]-fert-butyl-dimethyl-silane

in 42 mL dry diethyl ether is cooled {0 -80 °C under argon. 11.6 mL of a chilled {ca. -50 °C)
1.7 M solution of fert-butyllithium in pentane are slowly added 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 diethy! ether chilled to -80 °C. The resulting

solution is stirred for 3 h at -78 °C. Then a solution of 1.1 mL methanesulfonic acid in 35 mL

methanol is added and the resultant reaction solution is stirred for another 16 h at ambient
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Yield: 2.539 (91% of theory) Mass spectrum (ESr): mz
= 642/644 (d) [M:Na]Jt 25 The foll owi ng conpounds are
obt ai ned anal ogously to Exanple XVI11: WO
WOQT07k 2644 9PCT/ EP2007/ 054248 42 "0 -r1-e'PchaP007/054248
2- (4- Acet oxy-benzyl) - 1- chlorg74 (2,3,4,6-tetra-0-acet

yl - 6- D- gl ucopyr anos- 1-yl) - benzene 5l\/ass spectrum

”&%‘g‘%‘g fz@%%@%%%}%@@?%@g&%ﬁ ﬁ'tjso?'d sodlunY\derogen carbonate, ethyl

acd})ailess:hnﬁewaah e resmﬂayﬂsrahdlen (sﬁlzbnpéntraﬂedrmrﬂiéﬂredmcw @raseme)
Aol P RaBh B cotohis asdee 5 s ramalring ol gt
ext(a@ga_drfgl)r times VR e(flgrl _aq;e)tatenﬂ}_qfcoatb!ir@g pr@ne: mlﬁsbspehe Kligrhoviensedium
sulffe érﬁﬂg@ §5I0ené %aﬁbr’é@d[ Pnd rRsiibié s el ohvBd Fnh%% rhi® Sééi’tﬂitnle and 30
for 0.5 h and the _ o B
mLdighiarerpethang andgthg resuitieg peluinngs epgied R-H) dF-videpie aaddanof 4.4
mL'tMétD]wél)!%ﬂE‘ (L6 hf.'HéﬂanﬂfﬁIolﬁMé §Mlafa@é‘¥ﬂe%bféd drOpWISE so that the
benzene 609) and Me2Zn (O
terﬁpﬁr%}ég’é’ﬁ%?‘)tﬂ‘%e%éeﬁ M dffcrdetion dﬁwcomﬂjf’ée’l tis%resattqrf 91‘3&“'0” 15

stlrfddrfﬁl\/@ﬂ:tmd htdi €5 18 -X6 BT énd theh gaéMedby thefdddition 6fagdedus sodium

! t t tu
nvdiogsiserionpiEoulin e R AR o Es Fled Gt IR opQs ase i
extrasteeXburdiateadvithetHyl etdiptt. Theebatbhed Bhmnexthasest 8e dried over sodium

suh%ﬁ%, Ith%csioﬁgnﬁg ?‘en%\jeg %na\(heerreg'iglgé. n‘é?uﬁﬁ@dfbﬁtc‘ﬁ{;on?%%géﬁh? on silica gel
solvent 1T's renoved. The residue 1's pdaritie
(dichlaremethanp/mpthgnalh Tsé prodactdledn giginddob @xaixiereetf Fppmers which can be
sep%?eﬁé@ﬁfglgabﬁ hﬁgti/lgﬁion of the hydroxyl groups with acetic anhydride, pyridine and 4-
dimethylaminopyridine in dichloromethane and recrystallisation of the resulting écetylated
product from ethancl. The pure acetylated B-product (precipitates from the ethanol solution)
thus obtained is converted into the title compound by removal of the acetyl groups in
methanol with 4 M potassium hydroxide solution. '

Yield: 1.6 g (46% of theory)

Mass spectrum (ESI'): m/z = 398/400 (Cl) [M+NH,]*

Example Xl

1-Chloro-2-{4-cyclopentyloxybenzyl}-4-(B-D-glucopyranos-1-yi)-benzene
0.16 mL. lodocyclopentane are added to a mixture of 0.25 g 1-chloro-4-(3-D-glucopyranos-1-
yI}-2-(4-hydroxybenzyl)-benzene and 0.4 g caesium carbeonate 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
agueous sodium chloride solution is added and the resulting mixture is extracted with ethyl
acetate. The organic phase is dried over sodium sulfate, the solvent is removed and the
residue is purified using silica gel (dichloromethane/methanol 1:0->5:1).
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10Yield: 0.25 g (52% of theory ) Exanple XX
1- Chl or 0- 244- cyano- benzyl)-4-(2,3,4,6-tetra-0-acetvl-
(5- D-gl ucopyranos- 1-y1) - benzene
Wb bed7ngddus (t ri phenyl phosphi ne) pal | adi U"( 0) (®ctaPlooh®saz4s
added to a flask charged wi thgl-chl oro-
4-(2,3,4,6-tetra-0-acetyl -a-D gl ucopyranos-1-yl)-244-
ftriflu hyl su | fonyl oxykbenzyl k benzene (0.809)
Y'eéig'g?i%@é%ﬁh%@(o;m g) in Ar atnosphere. The
Mass xpeatremi (ESE}: i mized166t468Q01) (1¥M#,]3 h. After cooling to
roomtenperature, ethyl acetate is added and the
resulting mxture is filtered, washed w th aqueous
ThiEHIGE@BRg sohpeundris oltainediarfaieypusiintes Biauirhe B)I: and t he
solvent is 20renoved. The residue is recrystallized

fromethanol. Yield: 0.45 g (69% of theory g‘l\/ass
(ddeverprnBE=gusopyrnes-Wel -tetahy diofurneB-yixuksnayibbanzene

The Reaftidn)i§ LAREQ BV wifdh ggﬁgﬁ%ﬁ ﬁ X?(‘R)—@oluene—4 Wonate as the coupling

2007/ 128749PCT/ EP2007/
pariner.

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

Example XIV

1-Chloro-4-(i3-D-glucopyranos-1-yl)-2-[4-(trifluoromethylsulfonyloxy}-benzyl]-benzene

10 mg 4-dimethylaminopyridine are added to a solution of 0.38 g 1-chloro-4-(i3-D-
glucopyranos-1-yl)-2-(4-hydroxybenzyl}-benzene, 0.21 mi triethylamine and 0.39 g N,N-bis-
(trifluoromethanesulfonyl}-aniline in 10 mi dry dichloromethane. The solution is stirred for 4 h
at ambient temperature and then combined with brine. The resulting mixture is extracted with
ethyl acetate, the organic exiracts are dried over gedium sulfate, and the solvent is removed.
The residue is purified by chromatography on silica gel (dichloromethane/methanol 1:0->4:1).
Yield: 0.33 g (64% of theory )

Mass spectrum (ESI'): m/z = 530/532 (CI) [M+NH,]"

The following compound is obtained analogously to Example XIV:



2.5 MnButyllithiumin hexane (14.5 nlL) is added
dropwi se to 1-brono-4-cycl opropyl benzene (5.929) in

THF (14 nlL) and toluene (50 nL) chilled to -70 C. The
we3ehiiaere solution is stirred at -70 C for 3@ciP2007/054248
before triisopropyl borate (895 nlL) is added. The
solution is warnmed to -20 C and then treated with 4 M

eous hydrochloric acid (15.5 nL). 5 The reactiqn

(0 EEP (b B ehBioRa e M S et dBy 2y Benzene
then the organi c phase is separated. The aqueous
phase is extracted with ethyl acetate and the
conbi ned organig~phasesoargodri ed (sodi um sul phate).

At edS ndcthe residue i s washed

‘ <t urk br 4ind)<cycl ohexane to give the

O prgducty as "a cof’orl'€ss sol iFd. Yield: 2.92g (60% of
theéqry)!l.10 Mass spectrum (ESI-): mz = 207 (4)
OWHGOOF Orhe fol | owi ng conpounds -are obt ai ned
anal ggously to Exanple XXI: (1)

4-Di f | uor onet hoxy- phenyl boronic acid HO Bl OH Mass

Magperecium(ERISE yw/z mop4MeHB (Cl) [ MFHCOOT I n a
departure fromthe procedure descri bed above the
conpound i s prepared from 4-

Ex r omet hoxy- 1-i odo- benzene using i PrivgCl to
generate the aryl metal conpound and trapping this
internmediate with trimethyl borgﬁe. (2)
4-Di f | uor omephyl - phenyl bo ' cid ‘stéﬁectrum

[M n a

(ESFE): mz # 172 (d rtdirr Fom t he
j otfpowTd i s (r epar ed

procedure deScg-bed

from 4- 25difl uorol do- benzene (pfepared
from 4-i odobenzalgehy '
di et hyl am nosul fdrtrilfl uaride (DAST) in

di chl or onet han [ #Pr MgCl to generate the
aryl metal conpound and ftrapping this internedi ate
with trinmethyl borate. WO

1-CRRM -128 4 438 DER2H0RID B2 ranos-1-yI)-2-f4-(trifluoromethylsulfonyloxy)-
benzyll-benzene '
To a solution of 5.6 g 1-chloro-4-(R-D-glucopyranos-1-yl}-2-[4-(trifluoromethylsuifonyloxy)-

1-1-i

benzyll-benzene in 75 mL dichloromethane is added consecutively 7 mL pyridine, 7.8 mL
acetic anhydride and 0.12 g 4-dimethylaminopyridine. The solution is stirred at ambient
temperature for 1 k. After adding 50 mL of water, the resultant mixture is stirred for another 5
min. The organic phase is separated and washed with agueous 1 M hydrochioric acid and
aqueous sodium hydrogen carbonate solution. After drying over magnesium sulfate and
evaporation of the organic solvent, the product is yielde.d as white solid.

Yield: 7.0 g (94% of theory )

Mass spectrum (ESI"): m/z = 698/700 (CI) [M+NH,]*

The following compound is obtained analogously to Example XV:
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45 Exanple XXII CN Br

51- Br onp- 4- cyano- 3- ( 4- met hoxy- benzvft-benzene A

m xture of 25 g of ethyl (4-methoxy-phenyl)-acetate,

W@ 26b7929089 1- br onp- 4- cyano- 3- f| uor obenzene angczZ@prio7/054248
of N-nmethyl-pyrrolidin-2-oneyys slowy added to 31.4

g of pot assiumtort butoxide in 130 nL of

Y, kee t erature
(PSR Rup B o PPt st Hoorn
(trifuongeatiat sutfenyl@@Pbenzylpbemmnbanol and 137 nL of 1M

aqueous 10sodi um hydroxi de are added and the m xture
is stirred overnight at roomtenperature. The
nmet hanol fraction |S/|§vapor ted the residue is

2%0 r-hohydr oxi de and

rrejh§<€t her. The aqueous

it 4" M hydrochl oric acid and
acetate several tines. The

fo d 24.99 of pot assi um car bonat e heat ed
at 100C for| 1 hour. The reaction mxture is diluted
wi t h aqueous sodi umbi carbonate and extracted several

"~ Mats spestrum {BSIEL my'k =886ktRH,]The conbi ned extracts are

evaporated and the residue crystallized from
met hanol . Yield: 13 g (33% of theory) Mass spectrum
Exqnisy XVI mz = 319/321 (Br) [MFNELt]E 20 The
foll ow ng conpound i s obtained anal ogously to Exanpl e
XX (1) Cl
1- Br onp- 4- cyano- 3- (4 cycl 0 y1) - benzene CN
; . O3 (Br) [ MENFi a] +

i.s~caompound i s synthesized according
procedur e Exanple XXI11.

preparation of t
to the subsequen

1-Chloro-2-(4-ethynyl-benzyi}-4-(3-D-glucopyranos-1-yl}-benzene
25 mg of ¢opper icdide, 44 mg of bis-(triphenylphosphine}-palladium dichicride, 0.30 mil

triethylamine and finally 0.14 ml of frimethylsilylacetylene are added under argon to a
solution of 0.32 g 1-chloro-4-(13-D-giucopyranos-1-yl)-2-[4-(trifluoromethylsulphonyloxy)-
benzyl]-benzene in 3 ml of dimethylformamide. The flask is tightly sealed and the mixture is
stirred for 8 h at 30 °C. Then another 25 mg of bis-(triphenylphosphine}-palladium dichicride
and 0.1 ml timethylsilylacetylene are added, and the solution is stirred for a further 10 h at
90°C. Then aqueous sodium hydrogen carbonate solution is added, the resultant mixture is
extracted three times with ethyl acetate, and the combined organic phases are dried over
sodium sulfate. After the solvent has been evaporated, the residue is dissolved in 5 mi of
methanot and combined with 0.12 g potassium carbonate. The mixture is stirred for 1 h at
ambient iemperature and then neutralised with 1 M hydrochloric acid. Then the methanol is
evaporated off, the residue is combined with brine and extracted with ethyl acetate. The
organic extracts collected are dried over sodium sulfate, and the solvent is removed. The
residue is purified by chromatography on silica gel {dichloromethane/methanol 1:0->5:1).
Yield: 0.095 g (40% of theory )

Mass spectrum (ESI'): m/z = 406/408 (CI) [M+NH.]"
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WO 2007/ 128749PCT1EP20071054248 46 Exanple XXI ||

Et hyl 4-cycl opropyl - phenyl acetate 5Prepared from

Et hyl 4- brono- phenyl acetate by transition netal
watelizee coupl i ng with cycl opropyl boroni ¢ aecdresiongs24s
tricycl ohexyl phosphoni um t et yaf | uor oborate, palladi um
acetate, potassium phosphate in toluene and water
accornding to Tetrahedron Leff. 2002, 43, 6987- 6990.
%ﬁﬁectrum (ESI+): mz = 205 [MrH 10 Exanple XXIV
0 . - Cl

1- Cyano- 4- (6- D- ¢l ucopyr ang 4- met hoxybenzyl)
-benzene A fl as ‘ bar and

15d|ssolved in dr JHEA-120 nL) and kept under argon
at mosphere is co

0l U |bn and the
FELror yiagasJylrbazene , 4t - g7 C
2 STIgeIHchI(HO—QqHMHyoyI-heﬁzyl) 4-(-D-glucopyranos-1-yl)- benzene are dissolved in 10

ml %f‘leghyg a%tétgtalnagl Vege%ﬁé‘@? b§ n[{% g‘aném OR Xtrzeaa{n 28§ and the

resgltamb mirduie sodtigred anddar diygriogen afthoapherg 6l a[DTrD overrllgltft Tﬁmeactlon

_mixihﬁ@fstflltgfed | oveCE&iE Qﬁdthl@ﬁfﬁﬁtezlgﬁ&%%ﬁ ﬁﬁgréﬁ:’ugtlé &ﬂlﬂ@@ gy

resulting mxture is extrace

chrematogiaghy o sidsa gl (dighiproRehemmedang! Hé’ ¥ @anl c

Y,eejxqb@c@g%qn%ebg,?oval of the solvent, the residue is
di ssol ved_in

, %_ '@{h‘ and met hanesul f oni ¢
Masg $heciram (ES! % é"/éﬁd‘éem e M4 i ng solution is

stirred at 55 Cfor 8 h to deliver the desired
an IC configuration. After cooling to ambient

Ex ure, the solution is neutralized with solid

1—ChIoro~2-[4-((S)—tetrahvdrofuran-3-v|oxv)ebenzvfl-4-(2,3,4,6-tetra—0—acetvl—8—_D—
gdlucopyranos-1-yl}-benzene

To a solution of 2.02 g 1-chloro-4-(B-D-glucopyranos-1-yl}-2-[4-((S }-tetrahydrofuran-3-yloxy)}
benzyl]-benzene in 20 mL dichloromethane is added in succession 2.5 mL pyridine, 2.8 mL

acetic anhydride and 50 mg 4-dimethylaminapyridine. The reaction solution is stirred at
ambient temperature for 4 h. The solution is diluted with 50 mL dichloromethane, washed
twice with 50 ml. 1 M hydrochloric acid and once with sodium hydrogencarbonate sofution.
After drying over sodium sulfate, the solvent is evaporated to yield the product.

Yield: 2.53 g (91% of theory}

Mass spectrum (ESI): m/z = 642/644 (Cl) [M+Na]"

The following compounds are obtained analogously to Example XVII;

(1) 1-Chloro-2-(4-ethyl-benzyl}-4-(2,3,4,6-tetra-O-acetyl-3-D-glucopyranos-1-yl}-benzene



25met hanol i s evaporated under reduced pressure.

Brine is added to the renai nder and the resulting

m xture is extracted with ethyl acetate. The conbi ned

e bdoagisssmr e dried (sodi um sul phate) and t hepgokypsiaiosi24s
is evaporated. The residue igodissolved in

acetonitrile (50 nmL) and dichloronmethane (50 nL) to
reduce the anoneric carbon center Adter cooling this

) > 8 47 -20C

and the additiagn of tr| P | i ‘bor on

trifluoride diFetty . added
dropwi se. The reactlon so] uti i's sIomAy war med in
t he cooling bath tQ)O S-andy reaction is then

quenched by the o. of Jaqueous sodi um hydrogen
carbonate sol uti ni c phase i s separated
and the aqueous phase i's E racted with ethyl
acetate. The 5conbi ned organic phases are dried
(sodi um sul phate), the solvent is renoved and the

[ |f r

(2) %Z{f éﬁ{!&g)r% ?r% 1 F%p(% E’-in’g’lq @tre(gé t%ﬂh-}g Ij)@ugqpal‘a(ﬁa —ggl)—benzene
(41% of theor Mass spect Ly -@
[ MFNHa] + 10
anal ogously
1- Cvano- 2- (4-cy
-1-vl)-benzene O
[ MtH] + 15Advantag' \
anoneri c carbon cente@Qf-Q he appropriate
i nt er medi at e obtai né dﬁ%ﬁng the synthesis of this
conpound i s conducted with the oxygen functionalities

5  Ma&sgeBRURYEQNOSE: £ bods 1 @)MLRMA, *Preferred protective

groups are benzyl, p- nethoxybenzyl tdnet hyl silyl,
triethylsilyl, tertbutyldlnethyIS|IyI

(3) ‘I-beﬁ@.@-r(myitrﬁjx& YénBd-@l3, 4’6491:%&)5&@?@ B-g{¥pyranos-1-yl)-benzene
1- Cyano- 2- (4-cycl opropyl - benzyl)-4- (tetra-0-acetyl -13
- D- gl ucopyranos- 1-yl) - benzene ask gharged wth
a stir bar, O ™~
4-(2, 3,4, 6-tetrla-0- gl U
25t rifl uoronet hyPsul T y-Toet ) -Yenzonitrile
(4.4 g), degassed ESL

obt ned
O

1)-4- (13- D gl ucopvranos
%ﬁ um (ESI): mz = 413
t duction of the

Mass spectrum (ESI*): m/z = 576 [M;!-Nal ¥
10 .
_ Example XIX

1-Chloro-2-{4-methyl-benzyl}4-(2,3,4,6-tetra-O-acetyl-it-D-glucopyranos-1-yl}-benzene
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WO 2007/ 128749PCT/ EP2007/ 054248 48 degassed water (8

nmL) and kept under argon atnobsphere is added

cycl opropyl boronic acid (0.20 g), potassium phosphate
WO 2807@3s7ad r i cycl ohexyl phosphi ne (0.19 g) andpei/kbAaéins4248
pal | adi un( | 1) acetate (76 ng)43The mixture is stirred

at 110 C for 6 h neanwhil e cycl opropyl boronic acid is

DGR GiERSs (Rl 1 TR e elte Rt 1.
bis@ipheoylsh cspldnmt)farmme:a(jj etoropalbdinau(16 (%llngl inGFgA L) in Ar
atmg))rééﬁqu gﬁgc Iedg SF‘[ t@é aﬂh %{19 ;n? gh‘:t !ﬁ[ af Veijtte%]thrt%% % h and then

dried iumsu
1-chlermed6413, dbdetra-Dethe tyb 8- [bglecgmutaeos—ﬂyé 2r[é<fritlureomnsthyisulfonyloxy)-

ber&?ll?é‘i?zfgﬂg g@ﬁ@@dar%rkﬂ(?ﬁh K}Fé&r lglﬁ' 1 &%Vl?ﬂn‘?@@%ﬁ@?leﬁ}d&!& In gccession.

They ige-pibds mpeyed ang theSTxturg iy heatggat rFleNm 23 h%ﬁp@@ng to room

te Wur@ rﬁ%dﬁd}éﬁ\f)ﬁe(é(cn@bé@d@@d é’rﬂb’tﬂmé ré%ﬁ]%ﬂ% hﬁ@ﬂr@rﬂ &tr@&tle@ with ethyl
0 Msolution of t hy nesium brom de in

acelfiet e eXiraes C‘E”?C@d ${9 d"fe§ Oaar iuhsufaiey anq the sewrnifs repoved.
Thedfesidié Rpudifidd BY cHirsrfbeRek ¢Hesil(ca.gal ﬁﬁ&dloﬂeﬂaﬁﬁ/ﬁhﬁ}ébﬁhtﬁal‘&ﬁﬂ ).

(7 ). .chilled to -78 C. The resu nt solutionis
Y'e&t 8‘?%&5%‘? O%lf'go'@f)for 1.5 h, before
4-(4,4,5,5-tetranmethyl-[1, 3 2] di oxa

Ex:J?r?EI %ian 2-yl)-benzoic acid nmethyl ester (2.0 g) is
The reaction mxture is warned to ambi ent
iti onal i h. Then,

tenperature and stirred for an a

1 M aqueous hy ochl ori c acgd 201 and the
resul ting m xt i yl acet at e.
The conbi ned " orgéhl c\e { (sodi um

sul phate) and the soljvent| |s e@apor ated. The residue
is dissolved in acef'ons and 0.1 M aqueous
NF140Ac sol,ution (30 mg) f%lo d by Nal0O4 (2.3 g) is
added. The resul t+¥NOg on mxture is stirred at

roomtenperature for 18 After renoval of the
acetone the I esi due |s extract ed vvlth et hyI acet ate

Tetn%ﬂg |§ ;{H:éaﬁgll]éégﬁlhe r?éltlaglgrﬁnggL@t@g;) " {nh%e& ﬁﬁf ﬁé&% ch§rged with 1-chioro-
4-( %%Hetrﬁas?aﬁﬁewe@t%r@fumtaap%ﬂ -¥l) ﬁ?r[é’r(tﬂlﬂuqyomgthglsw|‘®39)6>>m}benzyll—
benk &R0 JYBAS 2R 8 86dridd M0 (1ES} v Arltfosphd”3 ThVESRS stired at 100

°C for 3 h. After cooling o room temperature, ethyi acefate is added and the reeulting mixture
is filtered, washed with aquecus NaHCQO; solution, dried (sodium sulphate) and the solvent is
removed. The residue is recrystallized from ethanol.

Yield: 0.45 g (69% of theory)

Mass spectrum (ESI'): m/z = 580/582 (CI) [M+Na] *

Example XXI
HO..

[
OH

4-Cyclopropyl-phenvlboronic acid
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WO 2007/ 128749PCT/ EP2007/ 054248 49 Preparati on of the
end conpounds: Reference Exanple 1 0

54- (6-D- gl ucopyranos-1-vl)-2444(S)-tetrahydrof uranyl-
woathIenzvl1l- benzonitrile A mxture of 1pR®mE@2007/054248
1-chl oro-244-((S)-tetrahydrofiyranyl- 3-oxy)-benzyl ] -4-
(2,3,4,6-tetra-0-

253 S Se%ae SR e AEPPeds 3 o4 29 clofiSby
berlgene (5192 g)2n DHF (04 mtl) amhielu'me (s0anls dhilled ® -0 6C.0Naey esultant

soiﬁt\l/oenqs attrie%zag 7% fC Fgr mm tge |so(r§ cfp&%drﬁg &E%? g{%?%%ddfzd. The

ure e res Xture
solutg)ne&h'amﬂddd -2 ‘tCharei 1h§rh trdfecwittad 1 aqiiedes hydirgahlegic evid(15.5 mL).

SRR I 8 B e Rk <P e rase
sepgepiebUye g@u%wgupuﬁwy exipatadevidotty pestate ond drpeepmbingdidrganic

pha(s%@ﬁFe' d?ﬁ%d_?r Qi Qlﬁlpha‘ie)si‘hef Sohknei BI04 ar‘ic?fﬁla%s'ﬂdéf i§ washed
he solution is neutralized with

W‘%?&F’S@ﬁl%?‘ihﬁr Y GYolRREFANRC Gt Wﬁ%@dupkaseﬁ/%leﬁ &dlid- The
Ym&eggg@qswﬁtﬁﬁkb@@ted with ethylacetate, the conbined

extracts rie sul fate and the
Ma§%ﬂ¥%ﬁwn(géﬁeﬁ%éegogéﬁiaigﬂkggtced pressure. The

residue is purified by chromatography on silica gel.
o BB ST 0 el KSR, (70"

The conpounds of the exanples 1, 2, 3 and 4 are
(1)%_tﬁiﬂjoﬂﬁﬁetml—p(ﬂg%%%nit‘,gciﬁaeference Exanpl e 1: Exanpl e
]

2-(4-Ethyl -benzyl)-4- (13- D-ghu
trile z Nle WDZOOZ{/12_8
"OH
Mass spectrum (ESF): m/z = 233 (Cl) [M+HCOO]
In a departure from the procedure described above the compound is prepared from 4-

difluoromethoxy-1-iodo-benzene using iPriMgCl to generate the arylmetal compound and

anos- 1-y1) - benzoni
2007/ 054248

I E

trapping this intermediate with trimethyl borate.

(2) 4-Difluoromethyl-phenylboronic acid

HO..
i
OH

Mass spectrum (ESI*):r m/z = 172 (Cl) [M+H]" 7

in a departure from the procedure described above the compound is prepared from 4-
difluoromethyl-1-iodo-benzene (prepared from 4-iodobenzaldehyde using
diethylaminasulfurtrifiuoride (DAST} in dichloromethane) using iPrMgCl to generate the

arylmetal compound and trapping this intermediate with trimethyl borate.
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50 This conpound may al so be prepared anal ogously to

Exanpl e 6 using 4-ethyl phenyl boronic acid as the

coupling partner. Exanple 2:

wo e@glhaicopyr anos- 1- y1) - 2- (4- hydr oxy- benzylpyTieenooosi24s

itrile 5The conpound is prepased from

2- (4-acet oxy-benzyl)-1-chloro-4-(2, 3,4, 6-tetra-0-acet
Ex lWl A gl ucopyranos- 1-yl) - benzene according to the
——%P%%ggﬁre descri bed above Yield: 30%of theory 10

‘Mass spectrum (ESI+): mz = 389 [ MFNF14+ The conpound

is al so obtained by -peracetylation of

2- (4- met hoxy- benzyl) - 4-( 13- Dgl'ucopyr anos-1-y1) - benzon

itrile foll owed by etheNcl eavage with boron

hyl - benzyl ) - benzoni
pectrum (ESI+): mz
= 387 [ MtNF14] + 20 Thi al so be prepared
analogously to Exanple & using 4 thylphenylboronlc
acid as the coupling partner. Exanple 4:
1-Blerfid4 Cyann3fremeihbky-Her(z0hPewdene opyr anos- 1- yl ybenzoni tr

A rn tSr 5§%th§l|2(§74§ﬁ%]plﬁpgﬁ)ogcje9a§é %4% g5 gf 1 l:;ﬂ)l%l -cyg§o 3-fluoro-

benzene and 20 mL of N-methyl-pyrrolidin-2-one is slowly added to 31.4 g of potassium fert

butoxide in 13G mL of N-methyl-pyrrolidin-2-one keeping the temperature below 10°C. After
stirring for 1 hour at room temperature, 100 mL of methanol and 137 mL of 1M aqueous -
sodium hydroxide are added and the mixture is stirred overnight at room temperature. The
methanol fraction is evaporated, the residue is basified with 1M agueous sodium hydroxide
and extracted with fert butyl-methyl ether. The aqueous phase ié acidified with 4 M
hydrochloric acid and extracted with ethyl acetate several times. The combined ethyl acetate
extracts are evaporated and the residue together with 120 mL of N,N-dimethyl formamide
and 24.9 g of potassium carbonate heated at 100°C for 1 hour. The reaction mixture is
diluted with aqueous sodium bicarbonate and exiracted several times with ethyl acetate. The
combined exiracts are evaporated and the residue crystallized from methanol.

Yield: 13 g (33% of theory)

Mass spectrum (ESI%): m/z = 319/321 (Br) [M+NH,]"

The following compound is obtained analogously fo Example XXII:

{1) 1-Bromo-4-cvan0~3~(4—cvcl0propvl~benzyl)—benzene
CN

Br
Mass spectrum (ESI): m/z = 328/331 (Br} [M+NH,] "

The phenylacetic acid derivative needed for the preparation of this compound is synthesized

\V

according to the subsequent procedure Example XXIII.
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Mass spectrum (ESI*): mlz = 398 [ MFNHa] 5 Exanple 5
0
4- 03- D- gl ucopyranos-1-yl) - 2- (4- met hoxyet hoxy- benzyl ) -
wenawaid7id | €  2-Bronoethyl nethyl ether (85 pbi/Ep#o7/054248
added to a m xture of 4-(8-Dggl ucopyranos-1-yl)-2-(4-
10hydr oxybenzyl ) - benzonitrile (0.309) and cesi um
EXcarb Fe (0.399) in 3 m._ of dinethylformam de. The
—Jﬂﬂﬂﬁggg—is stirred at 80 C for 16 h, before water and
brine are added. The resulting m xture is extracted
Wi th ethyl acetate, theégonq§ned extracts are dried
over sodi um sul phat e™and ™4 sol vent is removed under
reduced pressure. The residue is purified by
chromat ogr aphy on silica ge
(di chl or onet hane/ met hanol 1:
(49@6of t heory) Mass spectru
Exanmple 6 O
204- (11- D-cflucopyranos 1-y1)-2-(4-trifluoronethoxy-b
Ethgld-cvolopropnbpignylacdtaic an Ar " filled flask is charged

Prephiteld from Eth l 4-bromo-phenylacetate by transition metal catalyzed coupllng with
O ace YJano

cycép?py(g;osonHﬁg&?,ré%flqyglobﬁxy onlum te fluorobgra adium acetate,

15Yield: 0.19g
mz = 430 [NHW

1),

_potdssium phasphatait tolveye phtewylebaa:cordlrcg tadiettalfddirét af) 2002, 43, 6987-

E)g,otassiumcarbonate (0.26) and a 3:1 m xture of
egassed acetone and water (4 nL). The mixture is
Mass $pectadm €SI )WD/26 @06 IM8AR9PCT/ EP20071054248 52 room
tenperature for 5 mn, before it is cooled in an
i ce-bath. Then palladiumdichloride (5 ng) is added

Example KK reaction mixture is stirred for 16 h at
anbi ent tenperature. The mxture s then diluted with
brine and extracted with etk at.e, e conbi ned
extracts are dried over s i t he
solvent is renp :ure. The

m.) and treated
LgywhydrOX|de solution (1

residue is 5dﬁ%sm
wth 4 M aqueou§ope

1-Cyano-4-(3-D-glucopyranos-1-yl}-2-(4-methoxybenzyl)-benzene
A flask charged with a stir bar and 1-bromo-4-cyano-3-(4-methoxy-benzyl}-benzene (8.90 g}
dissolved in dry THF (120 mL} and kept under argon atmosphere is cooled to -87 °C. A

precooled (ca. -70°C) solution of tert-butyllithium in pentane (1.7 M, 39 mL)} is slowly added

to this sclution and the resulting solution is stirred for 30 min at -87 °C. Then, a solution of

2,3.4,6-tetrakis-O-(trimethylsilyl}-D-glucopyranone (16.5 g} dissolved in THF (80 mL} is

.added and the combined sclution is stirred at -75 °C for 1 h. The reaction is quenched with

aqueous NH4ClI solution and the resulting mixture is extracted with ethyl acetate. After drying
{NaS0,) of the organic extracts and removal of the sclvent, the residue is dissolved in
methanol {150 mL} and methanesulfonic acid (5 mL) is added. The resulting soluticn is
stirred at 55 °C for 8 h to deliver the desired anomeric configuration. After cooling to ambient
temperature, the solution is neutralized with solid sodium hydrogen carbonate and the
methanol is evaporated under reduced pressure. Brine is added to the remainder and the
resulting mixture is extracted with ethyl acetate. The combined extracts are dried (sodium
sulphate) and the solvent is evaporated. The residue is dissolved in acetonitrile (50 mL) and

dichloromethane (50 mL} to reduce the anomeric carbon center. After cooling this solution to
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m.). The resulting solution is stirred at anbient
tenperature for 1 h and then neutralized with 1 M
hydrochl oric acid. The nethanol is evaporated, and
wbeorrass7ae is diluted with brine and extracpedeptobhoss24s
ethyl acetate. The organic ejxyracts collected are

dri ed over sodiumsulfate, and the solvent is

2GR el s et BT 5 Ghste PupptnctTa 52 mu e
addpd(G656isd. Thheaicyion sdiities isspeay w:anma_(cEiSItl‘)e' cooliry Fatdf0 °C and the
e TN T R T ——
Thabgagic whede it bepapaieg and ihe mgliequs phassfis baretedMithEiley! acetate. The

CO(E@Q%%WSQ%? B%Qﬁ%&g&%@%&dﬂm Q&lﬂ%%)ﬁﬂé%&%ﬁ% r)émBQed and the

resigue [ puriged eogreraaiegraphyan sifeagel dichiorameatarnetmsthanse iyt 9:1).
Yield: Bonz@Aktdrile@n30Yi el d: 47% of theory Mass spectrum
éESI +): mz. = 1dé]l\/H-NFl4 Exanpl e 8:
Mags greciu|(Gebhyi/andesal Lb- (4-i sopropyl - benzyl) - benz
onitrile 25 Yield: 87% of theory Mass spectrum .

The ki s iGmed it Msibansstol BRI 00Y:

4-(1-D-gl ucopyranos-1-yl)-2-(4-tert-butyl -benzyl)-ben

(1) %—(Eva%-izl-(s—cvcﬁjp%gv'l-bgr@z%?)—gi( BIII;IS I%élpvranos—1 -yl}benzene

Mass spectrum (ESI): m/z =413 [M+H]"

Advantageously, the reduction of the anomeric carbon center of the appropriate intermediate
obtained during the synthesis of this compound is conducted with the oxygen functionalities
on the pyranose ring protected. Preferred protective groups are benzyl, p-methoxybenzyl,

trimethylsilyl, triethylsilyl, tertbutyldimethylsilyl, triisopropylsilyl and allyl.

Example XXV

1-Cyano-2-(4-cyclopropyl-benzyl}-4-(tetra-O-acetyl-B-D-glucopyranos-1-yl}-benzene
To aflask charged with a stir bar, 4-(2,3,4,6-tetra-O-acetyl-D-glucopyranos-1-yl)-2-(4-
trifluoromethyisulfonyloxy-benzyl)-benzonitrile (4.4 g), degassed toluene (12 mL) and
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5 Mass spectrum (ESI+): mz = 429 [ MtNFl a] Exanpl e

10:

4- (R- D gl ucopyranos-1-yl)-2-(4-trinethylsilyl-benzyl)
whenzeonyirile Yield: 70% of theory 10 MasS specipionrns{24s

(ESI+): mz = 445 [ MtNH4] Eg;gn’pl e 11:

4-(15-D-gl ucopyranos 1-yl)- (4 nmet hyl sul f anyl - benzy1l

zonitrile 40 Yield: 47% of t shass.

de%&g{] AR E@I})andﬁ?&tun ﬁrlﬁg‘fri\ﬂe[ psah 9'3@93?1({:?3@ ?pylh/gromc acid
(0.20-¢) de?hs}imnlmpmﬁeeés 0 gy, Icy@4dexyphosphimgl (0.8091} Andydt Jasben

n 0711 7 1.0 54
oo (110 R0 QAT o0 i,
cycloprdpidberbaie acid is added after each hour (5x 0.20 g). After cooling to room
temperature, the mixture is diluted with aqueous sodium hydrogen carbonate solution and

" extracted with ethyl acetate. The combined extracts are dried (sodium sulphate) and the

solvent is removed under reduced pressure. The residue is chromatographed on silica gel
(cyclohexane/ethyl acetate 20:1 -> 1:1).

Yield: 3.2 g (87% oftheory )

Mass spectrumr (ESI'): m/z = 581 [M+NH,] !

Example XXVI

OH
HO.
;
OH

4-(1-Hydroxy-cyclopropyl)-phenylboronic acid -

A 3.0 M solution of ethylmagneslum bromlde in diethylether (7.6 mL} is added to a stirred

solution of tltanlum(IV) isopropoxide (2.2 mL) in diethylether (70 mL) chilled to -78 °C. The
resultant solution is stirred at -78 °C for 1.5 h, before 4-(4,4,5,5-tetramethyl-[1,3,2]dioxa
borolan-2-yl}benzoic acid methyl ester (2.0 g) is added. The reaction mixture is warmed to
ambient temperature and stirred for an additional 12 h. Then, 1 M aqueous hydrochloric acid
is added and the resulting mixture is extracted with ethyl acetate. The combined organic
extracts are dried (sodium sulphate) and the solvent is evaporated. The residue is dissolved
in acetone (60 mL) and 0.1 M aquecus NH.OAgc solution (50 ml) followed by NalO, (2.3 g} is
added. The resulting reaction mixture is stirred at room temperature for 18 h. After removal of
the acetone, the residue is extracted with ethyl acetate. The combined extracts are dried
(sodium sulphate) and the solvent is évaporated. The residue is purified by chromatography
on silicagel (cyclohexane/ethyl acetate).

Yield: 0.45 g (33% of theory)

Mass spectrum (ESI’): m/z =223 [M+HCOOT
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Exanpl e 13:

2- (4-Fl uor o-benzyl)-4-(R-D gl ucopyranos- 1-yl) - benzoni

trile z N 1411 Yield: 34% of theory Mass spectrum

W&S{lm/)lzmm z = 391 [ MFNH4] + 10Exanpl e 14: PCT/EP2007/054248
2- (4- Cnhl or o-benzyl)-4- (15- D-gducopyranos- 1-y1) - benzon

itrile z N Yield: 32%of theory Mass spectrum

' z = 407/ 409 (Cl) [11.4+NH4r 15Exanple 15:
Sl

?%%?'HB%}"C!?enzyl) 4- (11- D- gl ucopyranos- 1-y
1) -benzonitrile ONF Yield: 32%of theory WO

Re%Ee%zéﬁgéél]?PCLﬁ]Pioow 054248 55 Mass spectrum (ES1+):

4-(B-D-glucopyranos-1-yl}-2-[4-((SHetrahydrofuranyl-3-oxv)-benzyl]- benzonitrile
A mixture of 1.00 g 1-chloro-2-[4-((S)-tetrahydrofuranyl-3-oxy}-benzyl]-4-(2,3,4,6-tetra-O-

acetyH3-D-glucopyranos-1-yl}-bénzene, 0.16 sodium cyanide and 0.35 g nickel bromide in
2.5 mL N-methyl-2-pyrrolidinone is heated in a microwave oven at 220 °C for 15 min. After
cooling to room temperature, water is added and the resultant mixture is extracted with ethyl
acetate. After drying over sodium sulfate and evaporation of the solvent, the residue is
dissolved in 5 mL methanol. 4 mL of 4 M agueous pota'ssium hydroxide solution is added
and the reaction solution is stirred at ambient temperature for 3 h. The solution is neutralized
with 1 M hydrochloric acid and the methanol is evaporated. The residue is extracted with
ethylacetate, the combined extracts are dried over sodium sulfate and the solvent is removed
under reduced pressure. The residue is purified by chromatography on silica gel
(dichloromethane/methanol 4:1).

Yield: 0.35 g (49% of theory )

Mass spectrum (ESIY): m/z = 442 [M+H]*

The compounds of the examples 1, 2, 3 and 4 are obtained analogously to Reference

Example 1:

Example 1: 2-(4-Ethyl-benzyl)-4-{3-D-glucopyranos-1-yl}-benzonitrile

Yield: 65% of theory
Mass spectrum (ESI'): m/z = 401 [M+NH.]"
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Exanpl e 16:

2- (4- DEf | uor onet hyl - benzyl) - 4- (R- D- gl ucopyr anos- 1-y1)

-benzonitrile 5 Yield: 65% of theory Mass spectrum

Wwedbt7izsTd z = 423 [ MiNHa] Exanple 17: PCT/EP2007/054248

2-(4-Cyc|opropyl-benzyl)-4-(§§-D—gIucopyranos-l-yl)-

enzonitrile 10 Mass spectrun1(ESI+) n z 413

VNI - 14] 4 a rdin 0 .

Tl SRR i S DRYU O AP AR BHe R L —
acitt he trecopplinggapaet ner. Yiel d: 83% of theory 15

Alternatively this conpound is obtained as descri bed

in Exanple XXI'V(1). The conpound of exanple 17 is
Exaihple 20 Bt(BiDrgidcdpyrasnpl! ol @-yHeexy-benayllibrygzapitde edur e:
Th@%@b%?éoﬁg%ﬁé fr%ne"l r:]z S‘/l acetjr)xy Eerlo;ylzﬂ chloro 4 2, %,4 6 tetra O ab_etyl -B-D
Q'U@CPFUE%‘BW afﬁd@naewaccorﬁéﬁz@metnrvqeéur@@eswbgy abwemet hanol

(5 m) and THE (5 nlL) is treated with aqueous

pot assi um hydroxi de solution (4 mol/1, The
reaction solution is stirred at sz nt genperature
for 1 h and then neutrali zgd rochl oric
acid. The organic ( wed and the
residue is diluCed W [ ' facted with

ethyl acetate. The odfganic extracts 25are dried
(sodlun1sulphate)Chno e’@ol vent is renoved. The
~ residue is chromatogrgphed on silica ge
(di chl oronet hane/ met hanol 1:0-> 9:1). Yield: 0.54 ¢
Yieldo®Y% of thedwory) WO 2007/ 128749PCT/ EP20071054248 56

Mass spectrum (ESI*): m/z = 389 [M+NH,}*

The compound is also obtained by peracetylation of 2-(4-methoxy-benzyl}-4-(3-D-
glucopyranos-1-yl}-benzonitrile followed by ether cleavage with boron tribromide and
deacetylation.

Example 3: 4-(B-D-glucopyranos-1-yl}-2-(4-methyl-benzyl}-benzonitrile

Yield: 58% of theory
Mass spectrum (ESI'): mjz = 387 [M+NH,]"
This compo'und may also be prepared analogously to Example 6 using 4-

methylphenylboronic acid as the coupling partner.

Example 4: 2-(4-Cyano-benzy!)-4-(3-D-glucopyranocs-1-yl}-benzonitrile
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Exanpl e 18:

2- (4-Cycl obutyl -benzyl)-4-(R- D gl ucopyranos-1-yl)-ben
zonitrile O The conpound i s obtai ned accordi ng
wo@xanpie 6 using 4-cycl obutyl boronic aci d PCT/EP2007/054248
5(obt ai nabl e in anal ogy to exganple )00) as the

coupling partner. Yield: 51% of theory Mass spectrum
(ES1+): mz = 427 [ MtM 14] + Exanpl,e 19:

4- (R-D-gl ucopyranos- 1-y1) - s
onitrile N 10 Yi el d: 64f
(ESr): mz = 415y M-
4-(11- D-glucopﬁkanos 1- 44 1- hydr oxy-cycl opr opyl
' The conpound may be
obtalned accordi 8y t o[ ex&ml e 6 using

4- (1- hydroxy-cycl opre@pyl) - phenyl boronic acid as the

coupling partner. WO 2007/ 128749PCT/ EP2007/ 054248
Yield: 58% of theory

Mass spectrum (ESI*): m/z = 398 [M+NH,]"

_/%enzyl)-benz
Ass spectrum

Exarmpie 5

4-{3-D-glucepyranos-1-yl)-2-{4-methoxyethoxy-benzyl}-benzonifrile
2-Bromosethyl methyl ether (85 pl) is added to a mixture of 4-(3-D-glucopyranos-1-yl)-2-(4-
hydroxybenzyl)-benzonitrile (0.30 g) and cesium carbonate (0.39 g} in 3 mL of

dimethyiformamide. The mixture is stirred at 80 °C for 16 h, before water and brine are
added. The resulting mixture is extracted with ethyl acetate, the combined extracts are dried
over sedium sulphate and the solvent is removed under reduced pressure. The residue is
purified by chromatography on silica gel (dichloromethane/methanol 1:0->5:1).

Yield: 0.19 g (49% of theory)

Mass spectrum (ESI'): m/z = 430 [M+H]"

Example 6

4-(’-D-glucopyranos-1-yi}-2-(4-frifluoromethoxy-benzyl}-benzonitrile
An Ar filled flask is charged with 2-bromomethyl-4-(2,3,4,6-tetra-O-acetyl-D-glucopyranos-1-
yh}-benzonitrile (0.25 g), 4-triflucromethoxy-phenylboronic acid (0.20 g}, potassium carbonate

(0.26) and a 3:1 mixture of degassed acetone and water (4 mL). The mixture is stirred at
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57 Exanple 21 0

4- (6- D gl ucopyranos-1-vl)-2-(4-iodo-benzyl)-benzonitr

ile A1l Msolution of iodine nonochloride in

wio adizaswomet hane (0.9 nl) is added to 4-(6-D pCT/EP2007/054248
5gl ucopyranos-1-yl)-2-(4-trigpthylsilyl-benzyl)-benzo
nitrile (0.26 g) dissolved in dichloronethane (5 nli).

The solution_is stirred at roomte rature for 1. h
roog SMPREIPTS [T RSB TR IR Pb IsEP T a Rl &islpride (5
mg$ Bladtied andaihed reagtieromixtuda lHGBBes i 16 hahamiibet tengaratuce. The mixture
. i:S . ' { ' { .

o PRy AR P PRGBS bR SRR o
ovetspgidneuliate sodthersolyahfiateencyad undees resiobadepressuse. Toapasitlie is

or orret hane/ net hanol ] _ _
mL{. §8egesuiting eelpijon)is pirsed &f gawientiempemsiye foil h and4lean neutralized with

1 M AoNid@lorid BEidf el rA¥h &b F:QIVRRMARE, dMYndRsiabd BidIEEd with brine and
anal ogously to EX e 20: Yield: 79% of theory Ms

ex"@ﬁ@gt"‘?tﬂ]rﬁﬂw te. T%rga%qﬁtrggtg Cf)lmﬁp@[el_dr'@gﬂy@r sodium s?ulfate,
andCtBEROVET i @mbERITRE tesii@0s Ehrbgatographel g Bivader e of
(d'@?ﬁégﬁﬁ?ﬁﬁw 1 %{ﬁ%@zﬁ?ﬂ} 222?2&?}1 :5920691054248 58
Yieldxeurph g (&8% of theory ) o '

Mass Spec_;trum (ESI"Y: miz = 457 [M+NH,}’ |

In some cases the yield is enhanced by employing 1.5 to 2.0 equivalents of boronic acid

GBS S OTRLO AR B0 bR g soon

along with the proportional rise of base. -
The following compounds are cbtained analogously' to Example 6:

Example 7: 4-(%-D-glucopyranos-1-yi}-2-(4-trifluoromethyl-benzyl)-benzonitrile

Yield: 47% of theory
Mass spectrum (ESI*): m/z = 441 [M+NH,]

Example 8: 4-(R-D-glucopyranos-1-yl}-2-(4-isopropyl-benzyl}-benzonitrile

Yield: 87% of theory
Mass spectrum (ESI"): m/z = 415 [M+NH,]"
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0 ' _
4- (1S- D-ducopyranos- 1-yl) - 2- (4- pent af | uor oet hyl - benzv
h- benzonitrile A flask charged with

wo b@d7328446- t et ra- 0- acet yl - R- D- gl ucopyr anos- legtkeof/dsaz4s

-i odo-benzyl )- 5benzonitril gz(0.16 g),

pent af l uoroet hyltrinethylsilane (0.14 g), KF (43 nyg),

Cul (0.16 g), DW (2 nL) and Ar atnosphere is heated
~at 60 Cfor 24 h. Then, aqueous NaHCO3 solution is
Exagpled: dr@-D-glecapgsanbs-il+yh-2aidhéeirbetyisnex}-bacbritiiter t h

et hyl acetate. The conbi ned organic pha es are dried

over sodium sulfate and the sol ghoved. The

residue is dissolved in nptfrapc and treated

with 4 M KOH solutlon (0.} ulutlon IS

stirred at roogy hepe % and t hen

di luted with aqueo HCO3 solutlon. After renoval

of the nethanol egyiced pressure, the residue

is extracted with etﬁﬁl acetate, the conbined organic
extracts are dried a the solvent is renoved. The

YmE@éG%Q@mbé chromat ogr aphed on silica ge
oroﬁgthane/nethanol 1.0 ->8:1). Yield:, 0.089

'Ma%%gwﬁﬁw“(ﬁ@drwvﬁ =989 iMsNHdbect rum (ESI): mz =

4911M-NH4r Exanpl e 24 0

4- D- ol ucopyranos- 1-vl) - 4- et hyl sul finvl - benzyl
E%!ﬂﬂi@ei%oﬁfi -Pralerygagyg- mar%g ipdsilyieneyherrarite (48
pL) is added to 4- (1S—D—g|ucopyranos 1- Yl) 2-(4-
met hyl sul f anyl - benzyl ) - benzoni t £ Ne (8 in
1,1,1, 3, 3, 3- hexaf | uor oi sop
-resulting solutiqn igsti A et tenperature
for 1 h and then quénchéd by the adeiti on of aqueous
Na23203 sol ution and agueous Na HCC3 sol ution. The
organi ¢ phase i soSepgrat’@ and the aqueous phase is
extracted with ethyl jacetate. The conbi ned organic
phases are 25 dried over sodiumsulfate and the
YieldolOfent thesryr enoved. The residue is chromat ographed on

Ma%%%%?@ﬁ%@%ﬂgg%ﬁ% %%gg&%@i;ﬁ/nethanol 1:0 -> 5:1). WO

Example 11: 4~(3-D-glucopyranos-1-yl}-2-(4-methylsulfanyl-benzyl}-benzonitrile

The

Yield: 47% of theory
Mass spectrum (ESI'): m/z = 419 [M+NH,4]"

Example 12: 4-(R-D-glucopyranos-1-yl)-2-[4-(3-methyl-but-1-yl)-benzyl]-benzonitrile
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59 Yield: 24 ng (28% of theory ) Mass spectrum
(ES1+): mz = 418 [M+tHt Exanple 25 50

4- (8- D gl ucopyranos-1-yl) - 244- net hyl sul forw - benzyl ) -
webpmontdid | e  3- Chl oroper oxybenzoi ¢ aci d ( 708¢1/@pribd7/054248
g) is added to 4-(8-D gl ucopgganos-1-yl)-2-(4-

nmet hyl sul f anyl - benzyl) - benzonitrile (100 ng) in

-di chl oromethane (2 nL) chilled in an ice-bath. The

" cooling bath is renoved and thenresulting|solution is
stirred at ambient tenpe & for Qh~After the
addi tion of aqueous Na2 and aqueous
NaHCGB sol ut i-pm - S s separated and

t he aqueous phase with ethyl acetate.
The conbi ned Or &N ses are dried over sodium

sul fate and t he sol} is renoved. The residue is
chr omat ogr aphed onG&ilica gel

[(dLehl t hane/ met hanol 1:0 -> 8:1). Yield: 68 ny
Y'e%gé%g?{ht% ory ) 15Mass spectrum (ES11: mz = 451

 Magg\pRetram [(ESHhen/k 61448\ WigHd'onpounds may al so be

prepared anal ogously to the above-nenti oned Exanpl es

.or other methods known fromthe literature: 20 Ex.
Exampie, d3:2-44-Bworo-benzyl}-4-(3-D-glucopyranocs-1-yl)-benzonitrile

Yield: 34% of theory
Mass spectrum (ESI): m/z = 391 [M+NH,]*

Example 14: 2-(4-Chloro-benzyl}-4-(3-D-glucopyranos-1-yl}-benzonitrile
N

Yield: 32% of theory
Mass spectrum (ESI'): m/z = 407/408 (CI) [M+NH,]"

Example 15: 2-{4-Diflucromethoxy-benzyl}-4-(B3-D-glucopyranos-1-yl}-benzonitrile

Yield: 32% of theory
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Structure 26 0 o 0 le 0 27 o o 0O WO
2007/ 128749PCT/ EP2007/ 054248 60 28 0 5 40

WO 2007/128749 PCT/EP2007/054248
55

Mass spectrum (ESI): m/z = 439 [M+NH,]"

Example 16: 2-(4-Difluoromethyl-benzyl}-4-(3-D-glucopyranos-1-yl}-bernzonitrile

Yield: 65% of theory
Mass spectrum (ESI'Y: m/z = 423 [M+NH,]"

Example 17: 2-(4-Cyclopropyl-benzyl}-4-(-D-glucopyranos-1-yl}-benzonitrile

"Mass spectrum (ESI'): m/z = 413 [M+NH,]"
 The compound is obtained according to example 6 using 4-cyclopropyl-phenylboronic acid

as the coupling partner.
Yield: 83% of theory

Alternatively this compound is obtained as described in Example XXIV(1).
The compound of example 17 is also obtained by employing the following procedure:

A solution of 2—(4—cchopropyI—benzyI);4—(2,3,4,6-tetra—0—acetyl—D-glucopyranos—1 -yl)-
benzonitrile (0.80 g} in methanol {5 mL}and THF (5 mL) is treated with aqueous potassium
hydroxide solution (4 mol/l, 5 mL). The reaction solution is stirred at ambient temperature for
1 h and then neutralized with 1 M hydrochloric acid. The organic solvents are evaporated
and the residue is diluted with brine and extracted with ethyl acetate. The organic extracts
are dried (sodium suiphate) and the solvent is removed. The residue is chromatographed on
silica gel (dichloromethane/methanol 1:0 -> 9:1}.

Yield: 0.54 g {(96% of theory)
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WO 2007/128749 PCT/ERP2007/054248
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Example 18: 2—(4~Cyc|obutyl—benzyl)—4¥(B—D-glucopyranos—1 -yI}benzonitrile

The compound is obtained according to example 6 using 4-cyclobutylboronic acid
5 {obtainable in analogy to example XXI) as the coupling partner. '

Yield: 51% of theary

Mass spectrurh (ESI): miz = 427 [M+NH,]"

Example 19. 4-(i3-D-glucopyranos-1-yl}-2-(4-prop-1-yl-benzyl}-benzonitrile

10

Yield: 64% of theory

Mass spectrum (ESI'). m/z = 415 [M+NH,]*

Example 2'05 4-{3~D-glucopyranos-1-yl)-2-{4-(1-hydroxy-cyclopropyl)-benzyll-benzonitrile
15

‘The compound may be obtained according to example 6 using 4-(1-hydroxy-cyclopropyl)-

phenylboronic acid as the coupling partner.
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Example 21

4-(13-D-qlucopyranos-1-v)-2-(4-iodo-benzyl }benzonitrile
A1 M solution of iodine monochloride in dichloromethane (0.9 mL}) is added to 4-(3-D-

- glucopyranos-1-yl}-2-(4-trimethylsilyl-benzyl}-benzonitrile (0.26 g) dissolved in

dichloromethane (5 mL). The solution is stirred at room temperature for 1 h and then
quenched by the addition of aqueous Na,S;0; solution and aqueous NaHCOj; solution. The
organic phase is separated and the agueous phase is exiracted with ethyl acetate. The
combined organic phases are dried over sedium sulfate and the solvent is removed. The
residue is chromatographed on silica gel (dichloromethane/methanol 1:0 -> 8:1).

Yield: 0.15 g (88% of theory }

Mass spectrum (ESI;): m/z = 499 [M+NH,4]"

The following compounds may be obtained analogously to Example 20:

(22) 2-(4-Bromo-benzyl)- 4-(3-D-glucopyranos-1-yi}-benzonitrile

Yield: 79% of theory
Mass spectrum (ESI'): m/z = 451/453 [M+NH,]"
The compound is obtained according to the procedure of Example 20 using bromine instead

of ICl in dichloromethane.
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Example 23

4-(R-D-glucopyranos-1-yl)-2-{4-pentafiuoroethyl-benzyl)-benzonitrile

A flask charged with 4-(2,3,4,6-tetra-O-acetyl-&-D-glucopyranos-1-yl)}-2-(4-icdo-benzyl)-
benzonitrile (0.16 g}, pentafluoroethyltrimethylsitane (0.14 g}, KF (43 mg), Cul (0.16 g), DMF
(2 mL)'and Ar atmosphere is heated at 60 °C for 24 h. Then, aqueous NaHCO; solution is

added and the resulting mixture is extracted with ethyl acetate. The combined organic

phases are dried over sodium sulfate and the solvent is removed. The residue is dissolved in
methanol (8 mL} and treated with 4 M KOH solution (0.8 mL). The solution is stirred at room
temperature for 1 h and then diluted with agueous NaHCO; solution. After removal of the
methanol under reduced pressure, the residue is extracted with ethyl acetate, the combined
organic extracts are dried and the solvent is removed. The residue is chromatographed on
silica gel (dichloromethane/methanol 1:0 -> 8:1).

Yield: 0.08 g (69% of theory }

Mass spectrum (ESI): m/z = 491 [M+NH,]"

Example 24

4-(%-D-glucopyranos-1-yl}-2-{4-methylsulfinyl-benzyl}-benzonitrile
35% Hydrogen peroxide in water (48 pL) is added to 4-(3-D-glucopyranos-1-yl}-2-(4-
methylsulfanyl-benzyl}-benzonitrile (83 mg) in 1,1,1,3,3,3-hexafluoroisopropanol (2 mL). The

resulting solution is stirred at ambient temperature for 1 h and then quenched by the addition
of aqueous Na,S,0s solution and aqueous NaHCO; solution. The organic phase is separated
and the aqueous phase is extracted with ethyl acetate. The combined organic phases are
dried over sodium sulfate and the solvent is removed. The residue is chromatographed on

silica gel (dichloromethane/methanol 1:0 -> 5:1).
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Yield: 24 mg (28% of theory )
Mass spectrum (ESF): m/z = 418 [M+H]"

Example 25

A-(R-D-glucopyranocs-1-yi}»2-(4-methylsulfonyl-benzyl}benzonitrile

3-Chioroperoxybenzoic acid (70%, 0.14 g) is added to 4-{3-D-glucopyranos-1-yi)-2-{4-
methylsulfanyl-benzyl)-benzonitrile (100 mg) in dichloromethane (2 mL) chilled in an ice-bath.
The cooling bath is removed and the resulting solution is stirred at ambient temperature for 1
h. After the addition of aqueous Na»S,0; solution and agueous NaHCO; solution, the organic
phase is separated and the aqueous phase is extracted with ethyl acetate. The combined

'organic phases are dried over sodium sulfate and the solvent is removed. The residue is

chromatographed on silica gel (dichloromethane/methanol 1:0 -> 8:1).
Yield: 68 mg (63% of theory }
Mass spectrum (ESI"): m/z = 451 [M+NH,]"

The following compounds may also be prepared analogously to the above-mentioned

Examples or other methods known from the literature:

Ex. | Structure Ex. Structure
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Sonme exanples of fornmulations will now be descri bed

in which the term"active substance" denotes one or

nore conpounds according to the invention, including
wheoopnociiougs or salts thereof. In the case ofPcomre200fos4248
the conbinations with one orgadditional active
substances as 5described previously, the term"active

Ubst ances. Exanple A o Tapl et
of active substance" 10Cdrbositi on:
agtive subst. g | act psed
481 ar ch3* ‘ 1 128749P&T/

hot anea™ Al o el A~ tha "\nlnll t 1 AnA activun
S‘Tuut oot o So--rrrerrooco-tTrrc—pooT T T o> otV e

220.0 iy 5Meithod of Preparati pn:
slibst ance,® | act ose and starch| areg nixed(%ogether and
uhiformdy noistened with an aguegus solution of the

pol yvi nyl pyrrolidone. After the noist conposition has
been screened (2. Qynmm sige) |and dried in a_
rack-type drj.€ at” 50C i s pcreened agai

44

46

Some examples of formulations wili now be described in which the term “active substance”

denotes one or more compounds according fo the invention, including the prodrugs or salts

thereof. In the case of one of the combinations with one or additional active substances as
5  described previously, the term "active substance” also includes the additional active

substances.

Example A
Tablets coniaining 100 mg of active substance

10 Compeoesition:
1 tablet contains:

active substance 100.0 mg
lactose 80.0 mg

corn starch 34.0 mg



10

15

20

25

30

35

D aneter10 mm biplanar, facetted on both sides and
not ched on one side. Exanple B Tabl et's
contai ning 150 ng of active substance 15Conposition:
wWotebliegracont ai ns: acti ve substancel50.0 ng powneterddoss24s
| act 0se89.0 ng corn starch40gf ng 20col | oi dal
sili calO 0 rrg poI yvi nyl pyrrolidonel0.0 ng nagnesi um
5" ni rld0 .0 ng %?Prepar ation: The active
PEUBSERC H?xed W|th Iactos% corn starch and silica
magnasmmsﬂearatd: with a 20%2dgwegous pol yvi nyl pyrrol i done
sol ution and passed thy. L{gljﬂ a screen wwth a nesh size
of 1.5 nm The granul es, Ped at 45C, are passed
through the same screen again and nmxed with the
MeHR8 Sk sl unt of nagnesium stearate. Tablets are

pressed [cm he m xture. 30\/\é|dqht of tablet: 300

Thed:[acgwq_ QubsiaNce| la@towrﬁt@"clcare mixed topgiher 35| uaterA mois{tra?led with an

aqUEdRs sbIGRonGH ﬂ{e%ioniﬁQIpylrﬁgldﬂﬁb PftePBE MoRst E4tRSIsRIA Bas been screened

35Co si.tion: caps nt ai
(2.0’ mm mesh size) and drled ina raéi( type rier at 50% °C itis 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 mq 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:
The active substance mixed with lactose, corn starch and silica is moistened with a 20%

aqueous polyvinylpyrrolidone solution and passed through a screen with a mesh size of 1.5
mm. The granules, dried at 45°C, are passed through the same screen again and mixed with
the specified amount of magnesium stearate. Tablets are pressed from the mixture.

Weight of tablet: 300 mg

die: 10 mm, flat

Example C
Hard gelatine capsules containing 150 mq of active substance

Composition:
1 capsule contains;
active substance 150.0 mg
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active substancel50.0 ng WO
2007/ 128749PCT/ EP2007/ 054248 63 corn starch
(dried)approx.180.0 ng | actose (powder-ed)approx.87.0
W@ 2000018889 um st earate3. 0 ng approx. 420. 0 ngPEI/EP2007/054248
Preparation: The active subggance is mxed with the
exci pients, passed through a screen with a nesh size
s and geneg |y mxed using a suitable
mﬁﬁsépﬁﬁdﬂghTheegﬁﬁgshe 'ﬁQ%hre is packed into size 1
Mh@@@@gaﬁaedhe capwot.es.871@®@gpsul e filling: approx.
nP] il e shell: sizel hard gelatine capsule.
anpl e Suppositori es containing 150 ng of
active substancea@B@onpdd?Pinh: 1 suppository
contai ns: active substancel50.0 ng pol yet hyl enegl yco
1500550. 0 ng pol yet hyl enegl ycol 6000460. 0 ny
Prepaiglion; oxyet hyl ene sorbi tan nonost earate 840.0 ny

The active substance is mixed with the excipients, passed through a screen with a mesh size
of 0.75 mm and homogenecusly 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.

Examgie D
Suppositories containing 150 mgq 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

Preparation:
Afier the suppository mass has been melted the active substance is homogeneously

distributed therein and the melt is poured into chilled moulds.

Example E
Ampoules containing 10 mg active substance

Composition:
active substance 10.0 mg

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

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

common salt, filtered sterile and transferred into 2 ml ampoules.
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2,000.0 ng Preparation: After the suppository
mass has been nelted the active substance is
honogeneously 25distributed therein and the nelt is
womoeas7at o chill ed noul ds. Exanpl e E  AnpoulPES/EP2007/054248
containing 10 ng active subsggance Conposition:
30active substancel0.0 ng 0.01 N hydrochloric acid
ExSk .Fdouble distilled waterad2.0 m Preparation:
—Jggiﬁe active substance is dissolved in the necessary
RO e 3 ] abtiversgdgiancgot oni ¢ wi th common sal t,
Cobbddit red sterlle and transferred into 2 m anpoul es.
7/ 128749PCT/ EP2007/ 054248 64. Exanple F
anfiysorHbeEne®Nt ai ni ng 50 ny 890 i ve subst ance

&@ﬂpg§@gag&waﬁgﬁgve substance50.0 ng 50.01 N
y rochloric acid q. sd double dlstllled wat er ad10. 0

deblerdisyigdavateh:

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

common sali, filtered sterile and transferred into 10 ml ampoules.
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The active substance is dissolved in the necessary

anount of 0.01 N HCI, nade isotonic with 10common

salt, filtered sterile and ggansferred into 10 n

anpoules. 65 dains 1.d ucopyranosyl-substituted

benzonitrile derivative of formula 1 HOOH OH 5

wher ei n denotes cycl oprop clobutyl cycl opentyl,

cycl ohexyl 1-hydroxy-cyc¥%ﬂpﬁ%

hydroxy cycl obutyl, 1-hydroxy- cyclopentyl or

dr ox cl ohex 10 or a derjvatjve thereof

(= AR AR hsrreBikye dgriive e

R- D- gl ucopyranosyl group are acw ated @Ath gr oups

sel ected from (CL. 18- al arBony

(C1_18- alkyl)oxycarbonyl

phenyl - (C14- gLk s

taut oners, steéreoi/so

onyl and
ncl udi ng
rrs t hereof or m xtures thereof;
and phyS|oIog|9 My dSaggept abl e salts thereof.
2. d ucopyranosyl - su~st| uted benzonitrile derivative
according to claim®characterized in that it is
Whaegplected fromthe group consisting of (1)
- (4-Cycl opropyl - benzyl) - 4- (R- D- gl ucopyranos- 1-yl) - be
nzonitrile,

R? denotes cyclopropyl, cyciobutyl, cyclopentyl, cyclohexyl, 1-hydroxy-cyclopropyl, 1-

hydroxy-cyclobutyl, 1-hydroxy-cyclopentyl, or 1-hydroxy-cyciohexyi,

or a derivative thereof wherein one or maore hydroxyl groups of the 3-D-glucopyranosyl group
are acylated with groups selected from (C,.g-alkyl)carbonyl, (Cy_4s-alkyl)oxycarbonyl,

phenylcarbonyl and phenyl-(C;_s-alkyl)-carbony;

including tautomers, stereoisomers thereof or mixtures thereof; and physiologically

acceptable salts thereof.

2. Glucopyranosyl-substituted benzonitrile derivative according to claim 1 characterized

in that it is selected from the group consisting of

(1) 2-(4-Cyclopropyl-benzyl)-4-(R-D-glucopyranos-1-yl}-benzonitrile,

(2) 2-(4-Cyclobutyl-benzyl)-4-(3-D-glucopyranos-1-yl}-benzonitrile, and

(3) 4-(13-D-glucopyranos-1-yl}-2-[4- 1-hydroxy-cyclopropyl)}-benzyl}-benzonitrile.

3. Giucopyranosyl-substituted benzonitrile derivative according to claim 1

characterized in that the hydrogen atom of the hydroxyl group O-6 of the R-D-
glucopyranosyl-group is replaced by a group selected from among (C.¢-
atkyl)carbonyl, (C,.g-alkyl)oxycarbonyl and phenylcarbonyl, or a physiologically
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10.

11.

(2)

2- (4-Cycl obutyl - benzyl)-4-(11- D- gl ucopyr anos- 1-y1) - be
nzonitrile, and (3) 66

4- (R-D-gl ucopyranos-1-y1)-2-[4-(1- hydroxy-cycl opropyl

~)-benzyli-benzonitrile. 20

3. d ucopyr anosyl substituted benzonitrile derivative
aBesPHbIRSatdhe®al m 1 characterized in that the
hydrogen atom of the hydroxyl group 0-6 of the

Iucopyranosyl rou IS replaced b rou
PRI A6 %fe‘ theyp wsu@da@éawﬁg fo élaim 1, 2 or 3 with
(q;oémﬁk&ybkﬁmkgﬁﬁﬁpnyl and phenyl carbonyl, or a
physiol ogi cal | acceptabl e salt thereof.

Phy3|olog|cally acceptabl e salts of the conpounds

aCPﬁérﬂiaﬁguﬂcﬁl é‘dn%dﬁtﬂan é)orﬁéns%gVﬂ @:d'm;bdﬂﬂﬂ @a«":brﬁrng o claim 1, 2 or 3or
organlc aci d harnaceutlca conpos

coRphysigl ?@C%\'y@sﬁ%ﬁﬂa salt agroading to i AaPﬁP?L”a"E together yjth one or
a RBXSihek earieal And/aagaitabl e salt according to claim

4, optionall'y together with one or nore inert

carriers and/or diluents. Use of at |east one

C ORI I@é&?@ﬁ@b&fﬁp&&]dcdc@bﬂaln}; to@lafth 1326F33r a thsmloglcain
phy S|olog;cal accept abl e salt according to claim 4

fo?CCEP@B qaﬁ@caorswartﬁﬁ@éﬁﬁuf@aqre%wg@spnq AcquliFalcomposition

sujkigR e fitQble thl'Qhé £r8 2B HrevétiioM @Ntikedbellor dbsiR#@vhich can
or conditions which can be influenced by inhibitin g LT

t hee inBiernend by inktkidne thg sadiygiedepsnPe IpisP e FOSEROMY

of at | east one conpound according to claiml1l, 2 or 3
or a physiologically acceptable sal t accordln% to .

cl Usaviptienst pnecerimpdiidacsprdingde 6laim dof otdRpe shYsigipgically
Wc‘”c@pﬂaﬁle%élt%@@ér@m 96 clalif 4%@@&;5@[?1@ aodhaﬁhﬁc\!eﬁlﬁbél%nﬁfasztlon

one or nore netabolic disorders. Use according t
c | wivigh is suitalle ierttes frealmenh ok prayenting ohpreddnpiE fﬂ?@%ﬁ**tﬁté#sorders
is selected fromthe group consisting of type 1 and

type 2 diabetes nellitus, conplications of diabetes,
nmedsihascerdingioddRims? . @hat@g{e‘ﬁgc?q\,ln thaldpg meiabolic disorder is selected

hYROQCHEIH BondifiRg lof AU 1l divaPpe2 dibies #feliled, BMbiidations of
di sorder’, 1 nsulin resistance, netabolic sy ndr one,

dydishalies gratabeic @f»"daﬁlﬁpék%tﬁﬁlscfﬁﬁgtIVﬁ@yp%alwaem|hgp@;g1§gllnaemna,

arbiuéo%le%&ébdﬁb%%?d’e? m@lhﬁsrlaél&’tanaé Bt RE yRir&HE Udyali |daem|as
chroni c heart fajlure, oedema and hyperuricaeni a.

ofof ifferend srigippeatberppelaiais A0 6plaled gisegses, fPasiy, high 8#00§
Ol pr@s Y, ShRINRG &R falur CoRRhPA fpbluridgs&ardi ng to
cllaim4 for preparing a pharnmaceutical conposition
for inhibiting the sodi um dependent gl ucose
C Qi deAdt S %ra%%ne?éarﬂﬁounhba%c&%m@tto Lc%ﬁﬁti PBE3 Bpﬁﬁwoglcally
according to claim1, or or a physiol ogi ca
acseentablesak apeordie 4o liarﬁ@ 41ftar REERATIRE & ﬁf@rmfw%a@imwasmon for
PhAKIBRSS e BRARichi QlcdsRlcoRbRHRRE! SGLTHE
dgggnera#&gﬁéLp?gancreatgc befg c@ﬁﬁs and/ or for
[ nprow ng and/ or restoring the functionality of

cg%& le%s{f)&{eacda%duﬁd akéé&d% t8tlaln® M oP@ 8r 59@&6@%"3,
accor a

toclaimi1, 2 or a physiologic
a@t@@mtalp}a sak apeording v alawrg4tf<af REGRATRG £ ﬁ'@ﬂ“ﬁ?eéﬁﬁ?hcﬁ@masmon for

PRAEIREGRY HeCRlgeREERO b p&HerddbE beta cells and/or for improving andfor

restoring the functionality of pancreatic beta cells.

Use of at least one compound according to claim 1, 2 or 3 or a physiologically

acceptable salt according to claim 4 for preparing a phamaceutical composition for



-12.

13.

67 preventing, slow ng, delaying or treating

di seases or conditions attributed to an abnor nal

accunul ation of liver fat i/ patient in need

thereof 12. Use of at |east one conpound according to
claim1, 2 or 3 or a physiologically acceptable salt

acc Blre%;'ﬂ tgt Qofing! Hélé)gﬁé)& RERRG HisBFsed d#rcgﬁdilf?&saﬁﬁb%d toan
ant 1 hypertensi vés G ucopyr anosyl - substi t ut ed
ben@féﬂﬂﬂmﬁi acsupngiationof kver tat infdpatignpinineed fheredf. 1, j . 2,
1.3, i.4, 1.5 or i.6 WD 2007/128749PCT/ EP2007/ 054248

68 I TO ." OR& Rad 0 ORSb 0128a
Use of at least one compound according to claim 1, 2 or 3 or a physiologically

acceptable salt according to claim 4 for preparing diuretics and/or antihypertensives.

Glucopyranosyl-substituted benzonitrile derivative of formula I, ll, i.1, i.2, i.3,i4,i5

oriB




10

and whil e al

wherein R3 is defined as in claim1l and R
denotes FI, Cl4-alkyl, (G Atral kyl)carbonyl,

(CL. 18- al kyl ) oxycar bonyl , aryl carbonyl 5or
WOe(7028748| kyl ) - car bonyl, wherein the al kyl @CT&P307/054248
groups may be nono- or pol ys@8stituted by hal ogen;
R8a, R8b, R38c, R independently of one another denote
hydrogen or an allyl group, a benzyl group, a
(Cl14- al kyl ) carbonyl, (@GN _ral kyl ) oxycarbonyl
aryl carbonyl, ar Zs- 10al kyl ) -carbonyl and
aryl - (Cl_3- aukyl ycarbonyl or a RaRbR Si grimp or
a ketglo® & 3749PCT1EP20071054248 69 acet al
group, part arly an al kyl i dene or aryl al kyl i dene
ketal oR™@cetal “grRGup, while in each case two
adj acent groné R8a R8b. R8c, Rad may forma cyclic
ketal or acetal group or a
1, 2-di (C1, 3-al koxy) -1, 2-di (CL. 3-al kyl ) -et hyl ene
brldge whil e the~a e -nmenti oned et hyl ene bridge
forns, together two o en atons and the EMD
5assogF@t es nE 0%\ tJle pyranose ring,
substituted di pxane rlng, particularly a
2, 3- di reétdty 17, 3Rl (C1_3- al koxy) - 1, 4- di oxane ri ng,

\ﬁ%, ally!, aryl and/or benzyl groups may
be nmono- or pol ysubstituted by hal ogen or G _3-
al koxy, and whil e benzyl groups may al so be
substituted BY a di-(Cl_3-alkyl)am no group; and 10
Ra, Rb, IR ing ndently of one anot her denote

Cl14- al kyl or aryl-Cl_3-alkyl, wherein théiaryl
or al kyl growps may be nono- or polysubstltuted by
hal ogen; RO 5o whil e by the aryl groups
nmentioned i e definition of the above groups are
meantg¥bphanyl ior naphthyl groups, preferably phenyl
gr oups; d K'@hot es Cl4- al kyl; and '

denot es chl ookHe, bromi ne, cyano, carboxy, carboxyllc
ester, carboxam de or a 20derivative thereof, a boron
or sinI group, a protected or masked al dehyde group,
or R '

F .6

wherein

-R%is defined as in claim 1 and 7
R' denotes H, Cie-alkyl, (Ci1g-alkyl)carbonyl, (Cy.1s-alkyl)oxycarbonyl, aryicarbony!
or aryl-(Cqs-alkyl)}-carbonyl, wherein the alkyl or aryl groups may be mono- or
polysubstituted by halogen; '

R% R®, R® R* independently of one another denote hydrogen or an allyl group, a
benzyl group, a {Cqs-alkyl)carbonyl, (Cialkyl)oxycarbonyl, arylcarbonyl, aryl-(C1.s-
alkyl}-carbonyl and aryl-(C+.s-alkyl)-oxycarbonyl or a R°R°R°Si group or a ketal or



a protected or masked ami no group, preferably Rl

denotes Br or CN, and LG denotes a | eaving group such

as Br, | or -0-(S02)-CF3; and 25U denotes C, Br, I,

WO WOVE8Mal kyl , - 0- C(=0) - 0- C14-al kyl or PCT/EP2007/054248
- 0PO( 0- C14- al ky02; i ncl udi ng 8%ut oners, stereoi soners
thereof or m xtures thereof; and physiologically

acceptabl fosiRbhsicl B8 #P4kylidche or arylalkylidene ketal or acetal group, while
in each case two adjacent groups R®, R®, R¥, R¥ may form a cyclic ketal or acetal
group or a 1,2-di(Cy.s-alkoxy)}-1,2-di(Cis-alkyl}-ethylene bridgé, while thé above-
mentioned ethylene bridge forms, together with two oxygen atoms and the two

_assoclated carbon atoms of the pyranose ring, a substituted dioxane ring,

particularly a 2,3-dimethyl-2,3-di(C,_s-alkoxy}-1,4-dioxane ring, and while alkyl, aliyl,
aryl and/or benzyl groups may be mono- or polysubstituted by halogen or Cys-
alkoxy, and while benzyl groups may al;o be substituted by a di-(C,s-alkyl}amino

group; and

R? R® R° independently of one another denote Cy-alkyl, aryl or aryl-Cy_s-alkyl,
. ~wherein the aryl or alkyl groups may be mono- or polysubstituied by halogen;

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

phenyl or naphthyt groups, preferably phenyl groups; and

Alk denotes Cy_4-alkyl; and

R' denotes chlorine, bromine, t;yano, carboxy, carboxylic ester, carboxamide or a
derivative thereof, a boron or silyl group, a protected or masked aldehyde group, or
a protected or masked amino group, preferably R' denotes Br or CN; and

LG denoles a leaving group such as Br, [ or -0-(S0,)-CFs; and

'U denotes Cl, Br, |, -O-CO—C1‘4-aIkyI, -0-C(=0)}0-Cyalkyl or -OPO(0O-C;4-alkyl)y;

including tautomers, sterecisomers thereof or mixtures thereof; and physiologically

acceptable saits thereof.



