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A ucopyranosyl -substituted benzonitrile derivatives,
w@barwesseat i cal conpositions containing such cPOPERIVYFN51411

their use and process for their manufacture 5 The

present invention relates to

gl ucopyranosyl -substituted benzonitrile derivatives of

t he gener@iucbpyranbsylisulstilitedbridanitiké dédivatik8s,wher ei n

the groun R3 is.defined.hereinafter, incluyding th
phariacsiifical copposianis chntai it ue comipounds el e At prggess for
the salts Fhereof. Theﬂk@mmanﬂhnuﬁqryher relates to

formula | according to the invention as well as the
Theys€sedt indertionpealtied taglocdItangs fiSubdtiutbd B&iohibile totivatives of the
repari ng a pharnmaceutical conposition for the
gen?@@&?ﬁ@ﬁ? of metabolic disorders. In addition, the
invention relates to processes for 15 preparing a
pharnaceuti cal conposition as we|l as a conpound
according to the inventio Lt | iR®erature,
pi fect on the
2 S er SGLT2 are
proposed for tHe tfeat di seases, particularly
di abetes. 20 d ucopyr angsyl - substituted aromatic
groups and the HPepa ati 8H thereof and their possi bl e
activity as SGLT2 i n@Hbitors are known fromthe
I nternational application WO 2005/092877 and the
publications cited therein. 25 Aimof the invention
wheféie thad groad R iselefinasieareinaftareintluding the thatofmiersyl theestereoisomers, the

gl - ' b Ll ' ' :
o BSRENFADROHL UL R BB e A b
conpositions aaEEmoga compaguisd forootar lats@dingde the@vENntion as well as the

useBRG BhF PR Loopinio 18, B for Bl eihg PaREEEeL rgppositon for
the tseatmenicofdeatalvalic idiserdehilrcAdditionethgrinwentiemistades totprdresegs for
; t g L L .
e R e e
with known, structurally simlar conpounds and/or
In tRANG LR, B pBORISREH I%'e%"f\linr%itogpgﬂ?écfr&? el dBlukEdependent
P2007/ 051 2

properties. WO 2007/093610 PCT/ 411
glucose cotransporter SGLT2 are proposed for the treatment of diseases, particularly

to the ipvention.
ar ecP

diabetes.

Glucopyranosyl-substituted aromatic groups and the preparation thereof and their possible
activity 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 to find new glucopyranosyl-substituted benzonitrile
derivatives, particularly those which are active with regard to the sodium-dependent glucose
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 vitro and/or in vivo compared with
known, structurally similar compounds and/or have better pharmacological or

pharmacokinetic properties.
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A further aimof the present invention is to provide
new pharmaceuti cal conpositions which are suitable

wo oo070bss1pr event i on and/ or treatnment of netaboPdT/EP2007/051411
di sorders, particularly diabetes. 5 Qrher ains of the
present invention wll becomd apparent to the skilled
man directly fromthe foregoing and follow ng
remarks. Object of the invention In a first aspect the

Aqu'%eerS’aent Ifgwﬁ\éoien%en mgg |0$L§f§§r%%% Pparpwgcelﬂgal compositions which
are sllnatablea‘bn N?les)re(ybnhianramch& trealthdrB of mlé)abm 'dBidrdeb] panivetagy diabetes.

15 R3 denotes hydrogen, fluorine, chlorine, brom ne,

i odine, nmethyl, ethyl, propyl, isopropyl, butyl,
Othgreaimb of ke préssot ibvengibn wildrecotmetapparest wodhédsHillddunandigdcily from the

- butyl, cyclopentyl, cycl ohexyl,

fomé%ﬁ#%@égﬂ%%ﬂgféxékgfluoronethyl pent af | uor oet hyl ,

2- hydr oxyl - et hyl , hydroxynet hyl, 3-hydroxy-propyl,
ObJthfo‘i*ﬁQ?MeﬁfG'ﬁt hyl - prop-1-yl , 3-

hydr oxy- 3- net hyl -but -1-yl, 1-hydroxy-1 -nmethyl -ethyl,
In agirsp agpect thie| niesent mverﬁspa rr@gt@s 0P cg@yrﬁmsyb@qﬁ)ystityted benzonitrile
derivativegotbihdi4Pr o- 1- hydroxy-1-trifl uoromet hyl - et hyl ,

2-met hoxy-ethyl, 2- ethoxy-ethyl, hydroxy, nethyl oxy,

et hyl oxy, i sopropyl oxy, difl uoronethyl oxy,

trifl uoronethyl oxy, cyclobutylo N, cyclopentyl oxy,

cycl ohexyl oxy, (S) tetra h e %-yloxy,

(R - tetrahydrofuran 3-yl dr opyr an- 4-yl oxy,

1- acetyl - plpﬁ Q , Aethyl oxy- et hyl oxy,

nmet hyl sul f any uulflnyl 25 net hl ysul f onyl

et hyl sul finyl, ggh ay!, trinethylsilyl and

cyano, or a derlvatl e t ereof wherei n one or nore

hydr oxyl groups of t He (3- D gl ucopyranosyl group are
whefSGy! ated with groups selected from

(C1_18-al kyl ) carbonyl, (C1.18-al kyl)oxycarbonyl,

phenyl carbonyl and phenyl - (Cl1. 3-al kyl') - car bonyl ; 30

R? | ncuaﬁétaghyo&@@@nﬂmmnes(sr%rm@ BroMeS idditel m@fhyp@trﬁﬂ YEdpyES
t hereof; and pgg? call¥ accept abi e sa

sjiolo
L herBBIoPYiE o % bad e b DD B Gt PRI b fuslopropy!,
conﬁwmﬁyl,agelapmtylgcmmm difieesthéthyl, @Mgbrbmethyl, pentafluoroethyl,

kT A KR -

[ nhlhbdrbw-y-n@‘tfﬁ)ﬂ!—btjt-ﬂyl t ingdiergh unethyl-ethyl, 2,2, 2-trifluoro-1-hydroxy-1-
methyl-ethyl, 2,2,2-trifluoro-1-hydroxy-1-trifluoromethyl-ethyl, 2-methoxy-ethyl, 2-

ethoxy-ethyl, hydroxy, methyloxy, ethyloxy, isopropyloxy, difluoromethyloxy,
trifluoromethyloxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy, (S)-
tetrahydrofuran-3-yloxy, (R)-tetrahydrofuran-3-yloxy, tetrahydropyran-4-yloxy, 1-
acetyl-piperidin-4-yloxy, 2-methyloxy-ethyloxy, methylsulfanyl, methylsulfinyl,
methlysulfonyl, ethylsulfinyl, ethylsulfonyl, trimethylsilyl and cyano,

or a derivative thereof wherein one or more hydroxyl groups of the B-D-glucopyranosyl group
are acylated with groups selected from (C,_1g-alkyl)carbonyl, (C,.1s-alkyl)oxycarbonyl,

phenylcarbonyl and phenyl-(C,.;-alkyl)-carbonyl;

including tautomers, stereocisomers thereof or mixtures thereof; and physiologically

acceptable salts thereof.
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5 dependent gl ucose cotransporter SG.T, particularly
SG.T2. Moreover conpounds according to the invention
worgn7iogs6e0 an i nhi bitory effect on the sodi um deQERE®0T/051411
gl ucose cotransporter SG.T1l, Conpared with a possible
inhibitory effect on SGT1 t e conmpounds according to
the invention preferably inhibit SAT2 selectively. 10
The present invention also relates to the
physi ol ogi cal |y acceptable salts of the conpounds
according to the invention with inorganic or organic
TheaompeundBhacsoridimgda theanveaitism aneé thatphgsiblogiphlyrareemable salts thereof
0 i a
hawgl C%T(B)Q%é hh&{'}%’c&)lﬁg gélﬁ) @e?tﬁeghﬁ%rj} ceLgéc'r ha%gﬁ%l |?09?819(%{Pgn the sodium-
deparaximpglamee wihnspadens@l hartzutahe SG1-521 Mvr@nt/ermmpounds according
[ r.s
to AR h\éM geeéﬁq‘;h.b%.&/%f@&%n%e diGm! d%ﬁérﬁd&?@ﬁ&%ge

and/or d nventlon SO relates
cotrarspoger SELTe&omparas withng bessiblainbibitely effect®ntItel T1 the compounds

acc&rﬂhﬁg% ;h%r?n\%rntlor‘?‘ RAY S0P HAR S8 Rechriabl e sal t
th for pre%arlng harnaceutlcal conposition
which is suitable for the treatment or prevention of

ThePr&RABRSerfton %%B%Ihfe@"t‘éth‘é‘]ﬂh%\ol%?ﬂal%dc@ﬁtbb@ RERI e cfbounds
i nhibiti ng t he sodi um dependen [‘'ucose Cotransporter

accasghng to Bigripyestipraw|thy ingrgamis, Or?Fﬂaé"q QﬂF@nt ion also rel ates
to the use of at |east one conmpound according to the
i nvention or hysi ol ogi cal | y acceptabl e salt

This;iRgsnige a'ISBFe'ﬁtPé&fgﬁ’ @a%te“gﬁ%lrcﬁﬁ%ﬂ{"?r@aFO’E%ﬂ‘Bﬂéf lepgjrpne

con’%h@adc%rdl?ltbtﬂ@é)ineerft@h ok aeph_t/gu@laguamtac@éptm@ s8If adBaFdihg to the
t her as ect th

invelh BRLOTEY IR EE Tt anes HALetaws SriBr OER8, one

conmpound according to the invention or one of the

TR ABR i red S B R B pTeRT po cqPetERaergtpRes P hEon or
a physiggeakit acmeptablepsam threeedf ifar poeytaging alpharnsaveliiaal caﬁmposmon which is

swtab@fo?\e/haeﬂ?eca? gr4t or grq%?,ﬁtl rné8%|ste|§sees;oﬂrg§ delfraonglsvmléf} c%n be influenced by
mhlquhr@tbmsodmmejwemnt glua@mdtrena)auseSGf_Tmarﬂlwmw SEHE2.
conmpound according to the invention or one of the
physi ol ogi cally acceptable salts thereof for preparing
Thisainvemﬁam Also eelates & thc@lnpofsattldaaah ofi@eompaundrActerding 4o theiimegntion or
ap @lof?%]k:ut A ceﬁlraSI@ E%eqéo?%f'}?%)ua% a%ﬂgﬁﬁédfegfh%\llcom?osmon r\{VhICh is

ttr to an abnor nal ation o

suitaple for thenireatmented dne plemeief metaBolip@ispodET$.093610
PCT/ EP2007/ 051411 4 This invention also relates to
the use of at |east one conpound according to the

In aifyrthen asrast be pr%seﬁhwerﬁlpaﬁletsﬁ tathg ciee pt aideast gag compound

accdriRb 8@ thelienBbE BR8N 1 PRIIRKEI é&%btaﬁ%@éﬁsc'{ﬁeké?ﬁ er‘BFepanng
i nhi'biting the sodi um dependent ¢l ucose cotransp

2 PIISQACEL4i6Al LPRAPSIIN OBRIEVEHING I eaPRREen BrPanGieRapeta cells andior
for iBlAtrRSNntRr AdisrAGess fuhBionalig BRpArteAic BBRIJms.eut i cal

conposi tion
In a further aspect the present invention relates to a use of at least one compound according
to the invention 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.
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according to the invention, characterised in that a
conpound according to the invention or one of the
w@bygiogdeomgi cal | y acceptable salts thereof is PCI/EP2007/051411
incorporated in one or nore inert carriers and/or
di  uents by a non-chem cal ntt hod. 10 The present
invention also relates to a process for preparing the
ThisCiovgntidineso @élatge ttﬂlhaluse bbatriedsaohe aaragsuchid ragcdirding ethe invention or
a phaP|8%§ cgl? %C&S%ta aCt heée ﬂéorg)lrepfag'ltngm%l)pgarmavﬁ &‘f?' %omposmon for
inhilglrdg mesodusmhmpendmgkucese ctrdnsperter 8&ELT grarticliarlg SGLT2.
compound of general formula Il NR3 ~ RO ad ORO
Il Rsa0 OR 8C OR 8b wherein 20 R denotes H,
Theqn\@nmn(fgarther(r@;ate:sso almgde)sstmlpmmring a pharmaceutical composition
l. I
accér%fﬂ(?%% |§Yeln 56;331%2% %éndyl %ﬁéﬁﬁﬂﬁia%ﬁ% to the |nvent|on or
one@f tmpmyﬁalyglb@llyrﬁm@pta@e Salﬁﬁom@gblgtmopmoeaie%yﬂ mmﬁgrme Ir@ﬂ
carri I'%?(}J‘]’ (ﬁ@&ts &/Q%oh Qﬂ@rﬂ%ﬁﬂﬁ@%g% of one another denote
drogen or an allyl group, enzyl group, a
(Cl 4- al kyl ) car bonyl, (C1. 4-al kyl ) oxycarbonyl ,
The%ﬁé’éeﬁﬁlﬁp&ﬂ%h ’als%rré,(lbfe@@-a%rdﬂegé/ fo pre‘b@ﬁrﬁg@wcoﬁ‘]ﬁgunds of general
kyl ) - oxycar bony Si group or a
foml{%"l 'aQCCB'id'r@d@t“ﬁ '”V%’F'Bﬂlrfha@&ﬁ”is%%l”émty an al kyl i dene or
aryl al kyl i dene ketal or acetal group, while in 30 each
case two adj acent groups, Rsa, Rsb, R$, Rsd nay forma .
a) Cy(‘fl q)rgelktgtpé%paéq c%%qugp obgqﬂ? | frmyla | which are defined as hereinbefore
and hereigtftekl. 3- al koxy) -1, 2-di (ClL. 3-al kyl ) - et hyl ene
bridge, while the above- nentioned ethyl ene bridge
forms, together with two oxygen atons and the two
a coagBQnd at geheeAfdonladt ons of the pyranose ring, a
substituted di oxane ring, WO 2007/093610
PCT/ EP2007/ 051411

wherein

R' denotes H, C,_4-alkyl, (Ci.1s-alkyl)carbonyl, (C;.1g-alkyl)oxycarbonyl, arylcarbonyl and
aryl-(C.s-alkyl)-carbonyl, 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 (C,.4-alkyl)carbonyl, (C,_4-alkyl)oxycarbonyl, arylcarbonyl, aryl-(C,.s-alkyl)-
carbonyl and aryl-(C+.s-alkyl)-oxycarbonyl or a R®?R°R°Si group or a ketal or acetal
group, particularly an alkylidene 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(C4.;-alkoxy)-1,2-di(C,.s-alkyl)-ethylene bridge, while the above-
mentioned ethylene bridge forms, together with two oxygen atoms and the two

associated carbon atoms of the pyranose ring, a substituted dioxane ring,



5 particularly a

2, 3-di net hyl -2, 3-di (Cl1. 3-al koxy) -1, 4-di oxane ring, and
wobioreomhkyl , allyl, aryl and/or benzyl groupBCTEP2002051411
nono- or pol ysubstituted by hal ogen or C1. 3-al koxy,
and whil e benzyl groups may al so be substituted by a
di -(Cl. 3- alkyl)am no group; and 5 Ra, Rb, Rc
i ndepeadieuadyya 0f3-dimeth8-aEC,. dalkatyd-13ididxamk iy, ararwhile alkyl,
or ary)-Cl. 3-3] kyl erein he aryl or al kyl oupns
my 8t 3 Ky LB e bt oY Bl &Pt oen or
t he aCyl-algoxyuipsd whbite bezgidyroupst hay aled bastbaditutexf byt éndi-(C.5-
above t phenyl or 10 naphthyl groups,
prefe?g@%%ﬁgﬁgﬁﬁppﬁﬁgups; and wherein the group R3 is
defined as hereinbefore and hereinafter; is reacted

es e S -

R 55 PR PEE Ao Sk or LB LEPARP oB okl B rnerei
ar e clhearddr slkidroensenalsbs mono-sarpolyquisatitutsd byhalegen; n
order to prepare conpounds of general forrmula I, a
conpound of general formula Il 20 NR3 Rsd0O Ol / \
whilg by the aril gauPs rapRiionedR tBe defitios; oh tRsAPOVREPUPRE G, ME&iY pheny! or
napﬁtﬂ?| JRUR! BrefifidiNpreRBgBEsEi Nnbef ore and hereinafter,

wth the " proviso tha% at | east one substituent

sel ected fromRsa, Rsb, R8C, R 8d is not hydrogen; 25
and tWhRrdif eafbip/R® 9lefiRs &30 reiffSloreBBd nBRShaet;, bei ng

hydrogen are cleaved; and if desired a conmpound of

general fornmula | thus obtained is converted by

is redeted AMith QI vebiidify dgent Prthe pREBAG aaWis 61 BYBAstBE a8ill, while any
necessar

eneral fornmula I, and/or 30 if n
prot S a1 PG O B AT SBHed Sl aoUs o SR SRy Bed above
is cleaved and/or WD 2007/093610 PCT/ EP2007/ 051411 6

i f desired d of | f la | th
5) ob{TbHES P HAES BURH R PETEE SYBHEdI somrer s and) or

Ra

a compound of general formula lll

wherein R®, R® R¥ R® and R? are defined as hereinbefore and hereinafter, with the

proviso that at least one substituent selected from R*, R®, R¥, R* is not hydrogen;

the protective groups R®, R®®, R*, R* not being hydrogen are cleaved; and

if desired a compound of general formula | thus obtained is converted by acylation into a

corresponding acyl compound of general formula |, and/or

if necessary any protective group used in the reactions described above is cleaved and/or
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i f desired a conmpound of general formula | thus
obtained is converted into the salts thereof, 5
w@asoviogish@r |y for pharmaceutical use into the PCT/EP2007/051411
physi ol ogi cal |y acceptable salts thereof. A further
aspect of the present i nvent Pon rel ates to novel
i nternmedi ates as described in the reaction schenes
if desineld & Bomhpeureiqigeneranfbahulp thus bbtaried tesolved btdiet siéreeidomers
scription of the invention The aspects according to
%e present invention, in particular the conpounds,
phar maceut i cal conp03|tions and uses thereof, refer

if dets?e(% %88?8$h%%?§¥h?r§%%ulé Wh %%8 né ct,d’n*\J/Er?eodﬂ{o tK%tsél}/setﬁereof,

partl¢ebdy foafphermaceuthaémse\naipltb@shusmkrgmnly acaeplabth salfs Iereof.
tautomers, stereoisoners or m xtures thereof, and
physi ol ogi cal ly acceptable salts thereof. Preferably
A fughér gspeietek iie pjesanpinverttioniielaies tonepalintgsyediatesds dgseriped in the
rea(ﬁ%ﬁ S%ng%sefrfdtlml'f:edeﬁérlrﬂ?ﬁtéﬂ ddiEherdlHLxy! group 0-6 of
3-D-gl ucopyranosyl group Is substituted as
deflned Preferred substituents are selected from
Det&ENSedcription ¥ W hvantgny! . (C _$- al kyl ) oxycar bony!
and 20 phenyl car bonyl . Even nore preferred
substituents are selected fromanong acetyl,

The@bé@%ﬁ@@?&?ﬁﬁw théaﬁéssﬁthm@ﬁﬁ@{ mopsaﬂ.cu|érrih@a<5rh¢&mh§rpharmaceut.cal
acet and et hoxycarbonyl . The nonencl ature

COI’T@P?I i |usp§;; oésre{% gbglgm@ng%sH%?t@t%pqrigpn|tr|Iq,]der|vat|ves of
gen¥al Bin@a b@@ deﬁﬁedalereﬁrbﬂéﬁdrb bHe ﬁéreﬁfaftér GV@érIvétl\@Jth@eofaﬁ]cludmg

tautgrir;gq's-r gtepeg é]e Il nr% 6@ tégreouﬁptgw@ysgﬁqgéﬁﬁy C@E:Qé[{tgl?lgaal ) tﬁereof.

that this substltuent may be bound to any free

PreBERyie R eop B iR ra R R OB R gr ony he
hydtesyIrygoupe®{6odd sheoft- Dsglmdw&inssyl brwms subspm'teldczispieﬁned Preferred
SubStﬁL?ﬁf{] d g‘rgféleggeg g?ﬁpgr%g (ﬁ raﬁcy (\:/aern gC%aI%\h%X)?c%lrgo%V\f 4%
pheodsarboryé dEven mone arenﬁmeahslubistelu@tmarbtsetecteﬁrf@ngbmomg;ecetyl
. . I .
o430 55 bk RS, Mo AGSRE 118 P SRS O
derivative thereof by adding the desired benzyl benzene

e RTREME P 41 9L 8 S ROPEE b S oo

subsiitkrntref a cychg dioupoas ®¢. aaphedyhiine ivethaivn Cyvayde e aeptre of the cyclic
grodd, H t‘RﬂQé @ﬁ%@@@thehv i sthteB3thhiMhisEbstiliR B rhal) 3k 3YERa PRI fee

exc ang e
position of the cyclic group bearlng an H atom.

and

The compounds according to the invention may be obtained using methods of synthesis
known in principle. Preferably the compounds are obtained by the following methods

according to the invention which are described in more detail hereinafter.

The glucose derivatives of formula Il according to the invention may be synthesised from D-
gluconolactone or a derivative thereof by adding the desired benzylbenzene compound in the

form of an organometallic compound (Scheme 1).
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1VO0Oorgano netallic conpound V I/ \ 1 R8alOl,, 98C
ORR8aOR8C OR8Bb OR 8b VI I I 5 The reaction according
wo oo03obsene 1 is preferably carried out starti npCT/ERI0E051411
hal ogenat ed benzyl benzene cgnpound of general formula
|V, wherein Hal denotes chlofine, bronine, or iodine.
R in Schenme 1 denotes cyano or a group that may be
Schembsegdditidr §f anadrgandractat Corapowtian a Gluauplasioad as
chl orine, brom ne, carboxy, carboxylic ester,
car boxam de or a derivative thereof, a boron or silyl
group, a protectedorrhaskedral dehyde function such as
10 e.g. acetal 0| az or g protected or masked
am no functiogg g a8 €.g. nitro. The Gignard
or lithium reagent of benzyl benzene (V) may be
prepar ed from FJB enqgerteld(;@,%p&l ng chlorinated,
br omi n&Red I nat benzyl bepzene | [ Féﬁer Vi &R°a
so-cal | |ed aI en- et d
Cnsertin ? o %fgar(’me"f‘at'"“%"we“@gr
hal ogen-. exchange to syntheulz- t he
corre%p%nd Rt hi um conpoun®®™¢ may” Bertarri ed out
for 15 exaﬁ'b e wi th an organolithi usa®tonpound such as
e.g. n-, sec- or tert-butyllithium The anal ogous
nagne3|unwtonpound may al so be generated by a
hal ogen-metal exchange with a suitable!/Grignard
reagent such as e.g. isopropyl- or sec but yl magnesi um
brom de or chloride or dil so,o
Thedpaddigp apeRrJingrityPSMend RiPrefea@p ycﬁarrlerq quﬁ%taﬁ'lnéé@ﬁb%h%fjgedﬁted

benAdSHrizE AN @dmpdiabilof §ertdialdsmeiglv, Whefirmaiceheres dﬁloin’ﬂb’ibromlne or
the netal ati on process; the s

._.may ,acgel era ific
oo S | Ay BB GBS BTSSR RGP T to
cyaegreuptedh aschidring, Bromimes barbéky), Earbpxy@ic usten carbos&ide of a

deripglg ther el Tha 0%yt de e ARG varasTion pyen as

eg. addﬁatcbrdniazcaé,eareq:imleeneem mﬁsmdgamoﬁa@nﬁmaumsucma@elgndso The

{ R b hi orid
crsptty dfn RehCa BRI o difvTare) B s onding
chloainatettirgininateldi anidimatad trnzeihphzepedv aghenelala ¢sewled hglogen-metal

2504 h
excifihgf 16 S5 s i ng i 11 e Sich R Y llogen-
metaltexciangp.to $yrdhdsidedge nomasipandiex ithanmgenmeaod Vonay g earried out for

f C and_ - s
oxaRRELARAPL SSAINRH HpouRELIASR 4f o BREpr B iy T
anaiOlew& ma@;ltﬁsmtzormoumﬁma}'r%@ hehegnecdted by g halgger-metal exchange with
a sﬁ?&%‘g’érggsr%hﬂeg 08 as ?goééﬂ%pylt SRV EiRE gHeRRIm MEhide or

2007/ 093610 P EP2007 51411
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 suitable
precursors (see e.g. Angew. Chem. 2004, 116, 3396-3399 and Angew. Chem. 2006, 118,
165-169 and references quoted therein). In addition, ate complexes of organomagnesium
compounds resulting from combining e.g. butylmagnesium chloride or bromide or
isopropylmagnesium chloride or bromide and butyllithium, may be employed as well (see e.g.
Angew. Chem. 2000, 112, 2594-2596 and Tetrahedron Lett. 2001, 42, 4841-4844 and
references quoted therein). The halogen-metal exchange reactions are preferably carried out
between 40 °C and -100 °C, particularly preferably between 10 °C and -80 °C, in an inert

solvent or mixtures thereof, such as for example diethylether, dioxane, tetrahydrofuran,
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tol uene, hexane, dinethyl sul foxi de, dichloronethane or
m xtures thereof. The nmagnesiumor [|ithium
waleso7wadeized conmpounds thus obtai ned may opti opet/Ep2008051411
transnetalated with nmetal salts such as e.g. cerium
trichloride, zinc chloride o bronide, indiumchloride
or bromde, to formalternative organonetal conpounds
tolu€né) hsxarteamh@trfymulf@dm&Uicnmror#éthmmtmuxtake;s thérbef. Bhe magnesium or

i d Vv
e SRR oo fiRRRE e SoBREc B Contndly SR Cthips witera
salthslahaasang toeguro dnightowidel, iné chlartdleion bropmideyamties icbioride er bromide, to

' . t al f ' ansf i 0.
oL o FBRRLT LB AE 0 ot UOR ALY g
orgahostets cenpeynd V mawiﬁné)e rreparedhiydineértinga metalinte the, carbon-halogen

bon %?(ﬂg%a ogfo'ﬁ%h@él)ﬁl I'\/dﬁltl‘ﬁtgﬁ Fh?é&ﬁ%sﬁ%ntarbeg %Ie%?emental metals

era ures rang rom pre erab
for thlwaﬂ@‘ozm)at@n The Ioa@é@w ¢an hghachievad inNlvwptsaruahes ep. dlethylether,

duox%ﬁé‘%t‘r%ﬂd%ﬁh&ﬁ tBLAGE heién%r du%‘iﬁ Ys%ﬁfb%?&le S ﬁwﬂ%r@flh@eof at
necessara/ SUC . d, tr eat nent ] ]
temaeratumwa%@frﬁ@ng tq 1 ﬁepretffi’rﬁhlﬁtah;?l%? £O " ehlneasge in which no

spoRaRddS r8&dtitn t4keE bREBLRASH fotivaoh f ﬁﬁ@%&él rﬁ@ﬂ’ﬂ BeAtdcRBsary B&h as
addi tion_of the organonetal conpound

e.9. drearand vk | gndbromocinepe \)‘é‘i'i"?ﬁé@“?ﬁé‘?'@’&h'% 'W)aqeﬁc acid, hydrochloric

amdFHn%fo? rs@rhl:é/tuoﬁaﬂﬁé &m.t%tof a{e &gmeaél%ﬁ@ow w@@ué&oﬁctone or
particul arly preferabl

de“Yaﬁ%'V?%H}efeoé &Y'Q/'érﬁ’r’ efgrably; C;?frlﬂdé%” ?H@W@%‘%tur%b‘?}w%ﬂ 0 t%é”‘ié 00 °C,
parteOrRERY Brgerably oo FHsa °t! in afliherf SUIRGObNBIXELSCIHERIDS téBbtaidhe

comBpisCEIE il e ORPgdrAcie MY PogETPT et & Ebdasrecuton
unddiiferigahtaios pieraBdéods argomn phd mgoge&aetoremsrrermyhahmmbn and/or
@ rried out in crore Ctors and g ﬁlromxes ) bl
cou R &R T Ao et Su B Bra Ap R Ak BRBRal ) enabl
high exchérgyepates gfos esantes amaldmuhsiyno WO ROEHEE 8y @abebedSunivt@bl e
ZOO@b%Wylta%r%gol ?sd | Erhlgoa?jda e Pt%e me{iéa}atfe Herpyl SI[(])YJD V to the
appg:lpuatetycﬂr@tecteqglquncﬂa@or@ \.areli e@t tilyethstew dimethoxyethane, benzene,
tolungTﬁ{ tﬂ?ﬁéﬁ%}qc'@)@)gﬁ% Q&ée rl](ﬁrahy r?ﬂ dl’grp%mégﬁé WH%%?/Ipyrrohdone and
mixthrasgbergbipyhe eddlmea@tmjs may>btemae"sedtduxdawémut ampturther adjuvants or
in th%%%% bPQu%ﬂ?ﬁu r'eg&ﬁ'n MPI %Ztﬁéﬂsqﬁth%%e%@nhg BP%P%%ter such as

er a ant's case of
e.g.[BFaCktngr Mendifli(sre MaS@thQF iQiganeagtalicsdm géntbesna John Wiley &
SonQr e%ferNéW‘Y&ﬁ/Bngbéﬁe oht&St Bérel‘fﬁ}@ﬁb @ref@§@@d%ﬂmtlons of the
osser anonet | CS I'n hesi's; John
subggu%g m@qhgm@sjt%gpp@wl substitute benzyl allyl, trialkylsilyl, partlcularly
pref&%ﬁbﬁﬁhbtﬁ?l@ﬂﬁ‘/ i 96&85)%“ Qﬁﬁmﬁ@thoéﬁﬁ Yyl aﬁ’ﬂ %Eﬁin edwo adjacent

def |n|téons stltuents Schene ar e
subsfiypnig R Samstad tee@aerb&wf? fwo %Hhsmuent@@ream@{ﬂr%tr'y 9@“ ofa

benﬂ&ﬂéhé‘a‘éb@f |4M'netﬁéﬁfb8ﬁil}*%éhefaf:étﬁﬁtsbb5ﬂ0§ Ikt or constltute a dloxane with
trllso enz

2,3 g A B QaRsazy L and enaul
F“fnett\/%‘ Y Chs'alB%*E‘% t%?e‘i'i‘?@%ﬁé‘ StOPHRE ePH@Q? & the
adjatcbfeﬁﬂygdmatsmbs)t thtetwrstnasarme@"r@fpﬂk qbéfyrap@rdenatfes Aydrogen, Ci.4-

I deneace 4- met hoxybenzyl i deneac
alky], gg lﬁﬂ&?ﬁﬁ?@f‘élor gﬁ 4 Igwg)fy(;@&)(oéylap 1 I I é)r%meﬁﬁ?ﬁ/é’tydrogen methyl or
ethy2, T&e(brcmpt RIox wwirbddiogl esfter inbiadbitiors of the kemnumatatlibeopamtt B or a

cer BB R e aeBO R L i e PR Lo S b ingectr
solutiglisdgpated v@tvan aibdhpl sucBlaé-ead . leydtibardbomatharar or water in the presence

a I I .
of aibeft 3010 BV REHCRY meROMuHIe ol BUENLARN poi syt e
triflue@fdagetic dmed, @ddydrocj‘rhor@factdwg maahsorbetaaﬂabmeﬂ aenpepachtivh of the

a
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derivative thereof to the gluconolactone VI. If R
equal s hydrogen or Cl4-al kyl the reaction 35 solution
wo soovnewtied wi th an al cohol such as e.g. net hamot/EP2007/051411
et hanol or water in the presence of an acid such as
e.g. acetic acid, met hanesul Poni ¢ aci d,
t ol uenesul foni c aC|d sul furic acid, trifluoroacetic
hyd@gel compodirwdrmcﬂeladl‘rigdh@arhdiner@ hyﬂHy(yIa;]rSlm With abtigableeelectrophile

f th 936 .
sucleh PGB B8%G el TSR CElits RSt roisie pestvishipge: o
acetidwnhgaiideeinitiee preseree\of agxase,lpu(w dste.@ tse,thltyarblne ethyldiisopropylamine,
sod%l‘r‘ecfrt ro?é%g'u or c%glﬁg %?bo%a F%ﬁ rn%lr {gtggé lﬂ% or 9%4@% Iﬂ%romde The
hydmhvltgrwtdneqanmiso @&:m;xr@omthoy umwrd@theradtihlen pf @s@mﬁ&omﬁlleawth e.g.
sodigmdathD éﬁn alllﬁih%g ﬁé@tl@g rou s R® may be cleaved gllablle under

ylari'sopr Tim 3 otaSS|un1or ce
the @@cibmmméltm@@mlmeﬂ repwtlmlgutfuﬁwweseemlmrhmam|ce1@pound ie.
REnPI VAo b @ can al so be deprotonated prior to
COW@ nadgyt”on o?&kﬁg electrophile with e.g. sodium
hydride. During installing R the protective groups R8

The MthBSs 6f I?a?ryeﬁgmhtfc &fﬁ%duﬁd BPdehula i\ ﬁha&%@%‘éh@@ out using standard
condi tions enp resultin e correspondin

tranﬁfpgp@tﬁ)ﬁ guorg@rﬁﬁ Q%mﬂlstw oraat Ie%g%g@ﬁg kmpqwn ﬂﬁorwtﬁqﬁpeR%hst literature

in oR@HBls nthbs.slgezhﬂersénamhmk&l Afvdab e &g R@adﬁ@:ﬁ@@%é@@tudh%
ormul a Ugﬁgecarrled out using stan

Mecﬂ“?%‘ﬁ%‘?o@ﬂﬁ’aﬁtr ei4th BrigamiJene Kelgy & %Pso?h'alﬂe%t%ﬁ\ketw
Yormsnmm/mmwshgémré heos @P@ lm%lrat@rte dited Slefdim) Blord ébecmcally the
see er a

use &f BT BRIkt FBR SO RE DA SAEPOUNE AVARF SHndsis Aromate
comPblntst Hisdeed tbtalist idifferent edonoiibbry s&eSCg]SE Brandsma, S.F.

Chich /T o/
Vas ey FERN G hiEbesey PRICEIRT S, 157 RO IE A TR ) Pioam pgnthesis.
Spriﬂ]@emlagf BdérhrdHeldbiberg neda g &hﬂsmg@@@n%bhlluc@@@@ﬂ%s John

Wilefacegé %5 gﬁ}f:ﬂ% 38 7I#I<§w k?énsn'%e/?orﬁﬁ%?@ eggarﬂ)%?c'e q@% k%?\? rétang F.
Died®righd¥etal-C8alyzed Q’ms-lC@wgm Reacm:)ns\/b?\hlley-l\p’ql-s §&einheim, 1997 and

refe@&ﬁ%%é@téqome% Tﬁﬁé;s:&;n\}{e ‘es%&%ﬁ‘gg hg%l%%ﬁwde a

deminsigatioh @f thés, by @al@h@rmmm Ihn eediiian, Seradieon Qaﬂmmso be

ass%ﬂgl%{ g/ﬁ‘l? ?%Q%Qnggl? gﬂ{?%? I!'réé}lgg%erseent LiSérbg 4the I_s)ar\‘?e sg?thetlc a .roaches

20 Diederich, Metal-Catalyzed Cross-Coupling

schEBsast i '#t¥tm%%ktwﬁiﬂ% §@ht 1997 and references

¢ otegﬁﬁﬁ%?%%nﬁ %ynthe5|s strategi es described in
the followi ng provide a denonstration of this, by way
of exanmple. gn addltlon,athe agl ycon part may . also be

assenbl th the a? oseLﬂM$€mw al r eadprie
usi n'_% |§'ynt approaches> 25 |§B
synt'fiksi s of theH) a ylketoﬁé @Phgnemhl FE 3

Lewi s acid Hal A + He.g. AICl3 Hal o)

Scheme 2 shows the preparation of a precursor compound that may serve for the synthesis
of the haloaromatic compound of formula IV starting from a benzoylchloride and a second
aromatic group applying Friedel-Crafts acylation conditions or variations thereof. R" in
Scheme 2 denotes 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

protected or masked aldehyde function such as e.g. thioacetal or thiazole, or a protected or



10

15

20

O O Scheme 2 shows the preparation of a precursor

conpound that may serve for the synthesis 30 of the
whadocaszsnmt i ¢ conmpound of formula IV starti ng PCDEPRO7/051411

benzoyl chl ori de and a second aromatic group applying

Friedel -Crafts acyl ation condPtions or variations

thereof. RL in Schene 2 denotes cyano or a group that
magikay aiihoSuhieqalignsdaoh sy, alittee This@lBsic yeaution hadlp wideustibstrate
ccofEp s SRS 8 DO B BB gt o

stoichiketdc aindetity,ceich asetg. 8ICIs Gefl;asdive,gront An@acetpabirioacid, or

] .ot 1 0 : :
iRy Phata 56" G5t hellhe MRNEHE S searespgnanggproomne
acidagnhydgde, reister or bafizositritd megibe usecdas welh Thaseactimnglare preferentially

_ _ ) | , .
carBURE nhferp SEARGIARoY R AR i Algkorittnditord 2 BEnioroethane
at teppsiratnies ien 36 tahikt prefesaln abdl to. 1§0° AIHVE veFsayent-free
readth?ﬁ% Fﬁ'g?%ﬁ)g? na%@%ﬁ%%\%%vgngﬁ %.S@P?]%{béé;d of the benzoyl

chl oride the correspondi ng carboxylic 5 acid,
SchafB%dRedotioh of Qfarﬂ(et&%@%ﬂﬁ'tﬂdr}llhw%tmﬁlsQS DiFRfheftBndel | .

The reactions are preferentially carried out in

chl ori nat eshfdr gsarBons sush, as e.g. di A

and 1, 2- ane —at—tenperat ure to

& al at 30 to 100C. Howe , vert-free

reactions or peactions in a mcrowave oven gpe al so
possi bl e. 10 Schene 3: Reduction of D aryl ket ones and
Di aryl nmet hanol s to D akcylddehkanes ~R8 R \ [/ |
reduction Y / \ Y O CHeadgmversion to | eaving group Z
reduction \ RL/ R8\ Rl / [/ \ 1 reductlirefctbn \ Y
X X = leaving group. e.qg. ad, Br, I, OSSR, OQOCR,
OOCOR OR 8d OR 8d O

1 3
R R . R R®
reduction
Y Y
X

X = leaving group. e.g. v
Cl, Br, I, OSO,R, OOCR, OOCOR

Y =Cl, Br, |, or

In Scheme 3 the substituent R denotes C,.;-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 diarylmethane 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
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Y=d, Br, I, or OOR or R8aO¥%. !'OR8c RBa~00. ORBc

OR 8b ORBb In Schene 3 the substituent R denotes
w@1003/08deky| or aryl and R1 cyano or a group thedcT/ERR300D@S1411

subsequently converted to a ciano group such as

chl orine, brom ne, carboxy, rboxylic 15 ester,

carboxam de or a derivative thereof, a boron or silyl
hydma)sumh a3 efy. OlaBth adAiel omBsikAlE to &drehethey dieoialritel resulitrigcdicohol can

be cg v%e% Ceptr%sen%é ut:% %\élg g%lé] s%rﬁh % rr%té??célg *rQI'::Iai,]K:ﬁh%r AICl; or
Brouokted gdidk et araes for emnmleyhymd)dhmmactdheulfwnaaylb nbstltlmmem(s acid, or
ace@ccgc?é ﬁ/Ltp% reh na(i/]g%e% ?Léc\(ﬁﬁacsre dg?cét ﬁlq ﬁé%ﬁﬂzﬂl I%_Iﬁ]?g%ﬂg r%% thlendesired
dlphewdmetraps Theeprtelﬁemmopwmmﬁmm@ord|trpmlawrtmietolbairolheor in
dlph%ﬂgm‘ahgﬂ nH}\/ e ergegl 5u\f‘@ gSMPtIP Vé”}lgh Ltlcht %or 5%t(§?lq é Borohydrlde

uce cl ng agen suc ‘exanp
suches aig. M@Bﬁoomrm}%mommr IM@IDHSO-HHM an thP]prﬁ?@ﬁn\W Qiea Lewis or

Bre}ﬁ#%(gﬁa?s ras resu Ié—BI—A‘I*Uét ofrls(pQHl%ﬁJ(g'gﬁribo%%drbﬁ@%’Ilﬂuoroacetlc

t| n 'cShol " can verted

acidy Redrpghiriepel, giumipuneol @“@c@rdn@u&ﬁleégaq“@ﬁs aedigfeebly carried out
in s@x'/:ém@c%’asléqéjh%lo%@nﬁb@h?ﬁr@éarbﬁs@u%ﬁ ‘39 d@ﬁfo%n‘?'é{ﬁiheaﬁ)ltféh%

exanpl e hydrochl oric acid, furic acid
acetopitifle, p5 Midees |t®r%|aﬂte”meratar@étof o04e |1éo\ﬁ Preferably @2 ffy100°C.

Red@6RIMs vﬁmmd@ae@mhe Eke%&éé ofMa%Iﬁ@.t.o@Fne?ém%&a%fwcﬂ akR&y. Pd on
desired 5 rdﬁz\gﬁlﬁ | ret hane. The one-ste

chaigcpal are ﬁ@othg WP%@ styathsﬁuﬁ.‘ﬁq,pup ccordlng to Wolff-Kishner or
varightd frepadf Rt Qwsodm% tme kafohe RCkirst coavegted\wtﬁhyarafzhdeaﬁ%

deriGglv g e s ey 20 N frdeie: i ERsgazone

whi@¥ braaksalting ider ﬁramgfyttﬁducaeacﬁos goriditmsfagt hextagb €orm the

B TR BB 0SS B B 5P Gehin Qe RAigR P or afr
isolatioh @f thémydrazbmﬂaﬂa dél'rlvetnreetaertebblmwasepqnatefreaicﬂibh gteps. Suitable
bas% Flggea? (L)I SucﬁHsoorlK:gﬁ nosrogvr?g %sucﬁ ag ecﬂ { %ﬁn& oq toluene,
DM%@eZ (53%bthXﬂeG]OXw)ethfamthmﬁs-bmthmlzesn‘lveat fre@rqaehcmsmr@elsobossible.
The\-/(ng’%)%igﬁsy ﬂ?réggg r(]:Q(n %Hﬁglté(mgéra%pe t%ét\;\]lg%%ontg%g tdr@f?galbly between
80 te 20@ICy &n a@amhtl\&stoéhegbasndcmltlooshafrtb©Wolf&K@haerdtemion is the
Cleﬁ@gﬁé% '@l%ﬂ%lcﬂfta%%&%%nﬁﬁr ﬁ?ﬂ#‘%ﬂoﬂf&ﬁ EWFH&H ﬂb\?gllsg Be used

ner or variant's thereof are al'so poss
herer e isobeidunogon iny dianyneaanpemene disadfitsh bhyan%f@rmeéi ipto agbettsr

Iea\/q‘%rzd g@;} $068 dshed. %ﬂ{ ride Y ﬁé d| tate carbonate phosP]hate or

I's(tert-buty |rret yl'si ra2|ne I nt

SU'W?OFF‘Q%WR@QUQWQWCB@%%EI%B teyiern tﬁﬂw@é‘b"”ﬁ""r‘%ﬁg’é yideisdagcribed in the
orgdrfiPHefdtamdidiutd ons and heating to formthe

di phenyl net hane and nitrogen. The reacti on nay be

carried out in one reaction step or after isolation

of the hydrazone or a derivative thereof in two

separate reaction steps. Suitable bases include e.g.

KOH, NaOH or KOXBu in solvents such as e.g.

et hyl enegl ycol, tol uene,



20 DMSO, 2-(2-butoxyethoxy)ethanol or tert-butanol;
sol vent-free reactions are al so possible. The
w0 eachdsne nmey be carried out at tenperatures PEr/mRP®NT051411
20 to 250C, preferably between 80 to 200C. An
alternative to the basic cond?tions of the
Wl ff-Kishner reduction is the C emensen reduction
Schafnieah Syetkess i RBiagInthlate i aHdcPasinth Picomsor @drhpduna®yhereof
al so be used hege. The al cohol function in
di aryl nmet ha#fohtray al so first be transforned into a
better 25 @ ng group such as e.g. chloride,
br oni deHa"odi"de, acetate, carbonate, phosphate, or
sul fate; the subsequent reduction step to formthe
di aryl metHaris i @SufteP§OMdscri bed in the organic
chemstry literature. WO 2007/ 093610 PCT/ EP2007/ 051411
12 Schene 4 Synthesis of D aryl methane Unit and
Possi bl e Prec Jr%g%m npounds thereof R3 Hal Hal =
nge

Cl, bgter1, “ 2p-Tol step 1 hal ogen-net al
exchange R [Y T R3 T = COQN, Ik, CONR2, \ R / R3
CN, COCl MYy Y/ \ additi carboxylic acid or
derivative thereof 0 M= such as e.g. Li,

MyHal , B(OH)2 step 4 addition td al dehyde Y U ~ step

2 Rl U-= RS | 7 =OCO0N ROOSIk,EONR, Y OOCOALK,R R
OPQ( Al k) 2 nsition-grecaci 0 catal yzed @
R3 R~ RBM VY addition to carboxylic acid

or derivative thereof (0]
M = metal such as e.g.
Li, MgHal, B(OH), step 4

R
Y | step 2

U = Cl, Br, |, OOCAIK,
OOCOAIk, OPO(OAIK),

addition to aldehyde

step 3

transition-metal
catalyzed coupling

Y = Cl, Br, I, 0SO,CF,, 0SO,p-Tolor  oR™ OR

In Scheme 4 R" denotes 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. The term "Alk"

denotes Cy4-alkyl and each substituent R is independently selected from each other from the
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H Ivy=d, Br, I, OSO2CF31 OS2p-Tol or OR 8d OR

8d OOR or VOO % R3a0~~ " ,OR30 RaaR8C OR 8b OR8b In
wedenesedo Rl denotes cyano or a group that nmayPOBEEP2007/051411

subsequently converted to a cyano group such as

chl orine, brom ne, carboxy, ¢ rboxylic ester,

carboxam de or a derivative 5 thereof, a boron or

groug doybkistingoafH, G.{atkgl et @d-akoxpESdhechead digihgates thersyhihesis of
as_e,

i d
cerlielhafa i oo Rl FeanSi ol oBER e Ry o RS YRR TpRletca prony
groupALittfium de mayeesiCh 4ubdtikyted anochatiactmpalrsis intaydretsyRthiesized from

onc B0 S A5LAEhed Ll 07 1,8k BB AN Bl o v
e.g. lHutyithidn abdybpydmagresiud: ladibgpnide, Sctisppdimaghésignoeby tnkertion of
the é%meﬂr%?hqétaﬂqto tﬂb?'é%%;@?‘?%%@ﬁ o] @th%éﬁé{ﬁaﬁduﬁé Bﬁr%%@l%st.tuted

ounds ereo arti ng rom a net
corr@pwnqasuobua{sm wpemniargith dsionin asishester ot @@Ikxdwibatane is accessible

fro m@@@%%‘a&é@%&% %Xﬂﬁéjﬁysﬂeéa%nfv%ﬁ’ﬁrg b(g’gll‘l @Irebl'ﬂ?ﬁhﬁg such as e.g.

romnate I nated aromati cs en-neta
bor@y@mg@err(y@cqqn@ﬁtlmthq:fegf 5] @jdlt@gttpmbp[yiﬁt%qﬁromatlc compound may

also b%opﬁé&ﬁ% frBengs b&F@sB@rH(ﬁrggaﬁ‘élggbnaRJd ﬁ'péémﬁoﬂ@%b@@ﬂé@ﬁr‘eb‘tﬁi’sor and
by insertion of the 'elenental netal into the

a d"PFHP'@)@@'PPrE%ﬁ SERPIHA dNroggiea Earsiiasypeial AG- Ballagiym, catalyzed reaction

(secSélgStdtinbedn Lennavegnsl 4%Q5h8@§a|$d &ferbl%e@r&fuéte@%é}em The lithium
boroni c acid ester, or dialky bor ane

IS
or MRgReYn EPBSt'tht?%H'i‘%%%%nF?PéJPQ$ a%@ Rﬂ'?é?i??hy&%(?é%o $)and benzoic
acids @A aérivafvey thSreaf (ae¥pan sa&reé‘é l!SéHiBida%ldSéét‘d?s a)‘én.@arﬁldes such as e.g. of

t th

tne iR SRS HeReSTibias SiosaeSy crbies, St dRaaora) a6 apegy be
condnﬂ;teﬂ{j \ﬂlﬁﬁTuedn ﬁdmdriahﬁar&ﬂbh m@mﬁtaﬁgt mga?g&ﬂaim@nw another metal

seudohal ogenat e fecursor a a or
sucR B G R B Oxos SRR eh Pttt of op o e Biteblfefifives is
advarsthgdoys bty eaaric acids (e addgd td@ eemzmluedym Hyahéans20@3hodium

, 05-48 f
Catﬁ%lls% ﬁj?ndmm%t%é rr%sg) %8%\/%&%%'%%%”? P@ESQ henyl Y @@n&mz& ooga’cP d 343-
350ta0d befereatereduotsthésing pMeoeerdaribnwoicacidsc estsrs dinereof,
dlallg/?a{rglggrtah%se dr Lﬂlﬁ@@gtosbégﬁgsg@é% b% g&gl}lgoi\g%ﬁ(gen%'ﬁilicﬁfrﬁgges mediated by
a trangitien medal 2o¢ti ag ¢.beglladiumbe gamplex ohb ait thegsof Feliyeeng diarylketones.

Metél%%ﬁtdhgﬂﬁ lgFHt?J?f)s EE& B& ire%%'teldywiFﬁe%eggg{é%ﬁggtﬁle@ﬁshmﬁ b(ﬂﬁyl chlorides,

| tIona aHSItI_On et a AL ¢ _ o
bromides oimaditles effordinagiamnoetranesdiitiium eruasgngesiug ¢erivatized pheny!

corﬁpegr'\dérﬂrg rrea%'té?ﬁavo?&ﬂ%hbm%ﬁ af2§s H@(,eesgér PO bresBfc &ftattf%{nsmon

ternatives Is ant ageous. oroni c acl
metpksuGERE % BPRRSH 8N dutRAY UFB)QSQ?eeaﬁlsOféf Left ARt 4R 1-2674 and

refeFe‘f‘aEé‘é %l%te(f %%Félr%hTﬂég?ﬁ;Fﬁlleg%ﬁ%H Iitl"fﬁmdir%a\ghgﬁﬁrlﬂwelg bS8, tin,

S'“C?'éfoé FBR&HYS 8dhe ﬁ%"l"%ﬁpﬁﬁ‘d'”%'io@@% lborogmc&gr %fﬁ?'@”es silanes or
zinca@hpdun®s FbsctivBR! Baf may undergo coupling with benzyl 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. Tetrahedron Lett. 2004, p. 8225-8228 and Org. Lett. 2005, p. 4875-4878 and

references cited therein).
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di al kyl aryl boranes, or aryltrifluoroborates may be
coupl ed with benzoyl chlorides nediated by a
wo c@nsdision netal such as e.g. palladium a cop@i/gR2007/051411
a salt thereof delivering dlarylketones Met al at ed
phenyl groups can be reacted i th benzyl el ectrophiles
such as benzyl chlorides, bromdes, or iodides
af f ordi ng diarylnethanes. Li t hi um or nagnesi um
derivati zed phenyl 25 conpounds are reacted favorably
but not al ways necessarily in the presence of a
Schemards Introductionef the Gaob Madgete. g. copper, iron, or
pal | adi um (see W& 9 Og. (gtt. 2001, 3, 2871- g§74 and

reference |-t3d therein). Transnetal l rom
I|th|un1o -ne3|un1to e.g. boron, tin] ilicon, or
zinc furhi shes”e.g. the correspondlng r kc boronic

aci ds, stannanes, silanes or zinc conmpounds,

resdﬁ%iqwglWﬂiﬁﬁﬁﬁiﬁEQPDﬂdergo coupling with benzyl
el ectrophiles, e.g. 30 benzyl hal ogeni des, carbonates,
phosphates sul f onat es, [ Th@RBd

LL08 IR onfiOR
CH26% @QI OAK, %‘HgOArpal X
iron°(see é.g. Tet

and Org. Lett. 2005, p.
cited therein). WO 2007/ 093610 PCT/ EP2G®&?/ 051411 14R”

Sch%r%%%@?g@?ayﬁé%tssrjglg %é%hlv\%l?/s ?qut acp tr%%gﬁ %lﬁedﬁwcg@hgayl
gromﬁ%t&dnm& s)l(ageséhf the dyhtheﬁéﬂ\lhe%@éd Moleulds. :Fhéilcyarﬁfgrodjp may be

s VR oBRe 8 LR 4P gl op aLe BRI Gy source

suctt @s algt saiurh hibtasgaing zinesr dmm)et oydniue \ﬁl&ﬂi hab?m;amydr
t t t
pseihdRaRlar S hh RS e lls hED RIS IS Bl LR 8T metals

sucl agagi palladiurre rraddiume cickek dort ougppagthaierasy benseasf in @femental form
sucﬁggggpFéI%E%mcy@&QPénggg %%}S %u%ggs%eg %aﬁﬁg&?ﬁl’ﬂ# e bromlt(jje or
acetate or®ewirha vily ergapb@tspphneayucrgamp trlSmrwtmbb@hmt ti-tegt s
but@fbﬁ&ﬁnéjg( dp&)ﬁg dglk&%tsﬁgﬂ% 5 boé\b&%gﬁde%eagetéﬁéc Hh@%ctﬁregrgéalyst

adi um um ni iron or copper tha
may fiegrierated Braitnoapridrde the asidiian desthe rgactlpamlmreuﬁd@wes such as

e.qg. %ﬁ{cké‘%rélen%t%ﬁéélﬁn%”ﬁ@a@%nfaggoué’(%leé Qgiré’ﬁ@o%ﬁ Qertz' 9605, 46, 1849-

brom de or acet or conpl exes Wt g. phosphi'nes
1853 gp®) ngaf@dgon katt 59%§[5p}§5§p1|$|1 pand quqar_efl@qst quoted therein). Reacting

the corresponding zinc, magnesium 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, cyanogen bromide or 2-pyridyl cyanate 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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but yl phosphi ne or dppf or al kenes such as e.g.

di benzyl i deneacet one. The active catal yst nay be
w@eowgngdeedl in situ or prior to the addition torP¢hEP2007/051411

reaction mxture. Additives such as 15 e.g. zinc as

el enent or salt may be advanﬂﬁgeous (see Tetrahedron

Lett. 2005, 46, 1849- 1853 and Tetrahedron Lett. 2005,
Schébe 61B8itbdlBibB oaithe ayaficeresidae fromudehgdé becabdxylic Reddenvagve

t he corresponding zinc, magnesiumor |ithium conpound,

accessible framthe chlorinated, bromnated gr

i odi nat ed ound via a hal ogen netal e f{ge

reaction insertion of the respec e netal into

t he hal dgen bohd, with a cyano el ect rephatessuch as

e.g. p 20 tolylsulfonyl cyanide, cyanogen brom de or

2-pyridyl cyanate is another viable approach to

install the cyano functionality (see e.g. Synth.

Commun. 1996,,3709-3714 and references quoted

therein). WO P007/093640 PCI/EP2007/051411 Schene
6: Introg:m oN of the cyano residue fr dehyde or
car box id dertvative O N <1 1 x Y, \ 1
X O N dehydrafion / - Y\ XY\ x OR ¥d 8 OR 3

cl, Br, I, or VOor 0 X =-=e.g. M, COON, COQAlk, R

Y()", X Y CH20H, CH20Al k, CH2OAr, % R8aR8BC R OR OR 8b
OR8b An alternative introduction of the cyano group is
the synthesis starting from al dehyde or carboxam de
(Scheme 6). The al dehydic function bksel f can beQrR”

X = & D 08H6:8 E 3 kS protected, 5 ol nmasked. Popyl arg,
CHzog,Qiﬁfg@Alk,‘oeiz@tKrpe a4 éEhYtle i d
acetal s, but other~grovéctive groups

a o\

well (see T. W Geene, PG M WItKsO

An alternative introduction of the cyano group is the synthesis starting from aldehyde or
carboxamide (Scheme 6). The aldehydic function itself can be introduced as such, protected,
or masked. Popular protective groups for the aldehyde function are acetals, but other
protective groups may be used as well (see T. W. Greene, P.G.M. Wuts, Protective Groups
in Organic Synthesis, John Wiley & Sons, Inc., New York, 1999). Suitable masks for the
aldehyde function are e.g. olefins and thiazoles. The aldehyde may be converted to the
cyano function using e.g. hydroxylamine in combination with e.g. formic acid, concentrated
hydrochloric acid, polyphosphoric acid or pyridine-toluene. The intermediate oxime formed
under these reaction conditions may be isolated before dehydration to deliver the final
product. Alternative hydroxylamine reagents such as e.g. bistrifluoroacetylhydroxylamine and
NH>,OSO; may be used as well and afford the nitrile without additional reagents. Further
reagents applicable are e.g. NH,PO4H, and nitropropane in acetic acid, trimethylsilyl azide or
S,S-dimethylsulfurdiimide.

Carboxamides may be suitable nitrile precursors, too. The conversion may be carried out
with dehydrating agents such as e.g. trifluoroacetic acid anhydride, phosphorous pentoxide,
POCI;, CCl4-phosphine combination, Cl;COCIl-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 doable in one pot without the isolation of any intermediate.
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in Oganic Synthesis, John Wley & Sons, Inc., New
York, 1999). Suitable masks for the al dehyde function
w@ae@7m9310 ol efi ns and thiazol es. The al dehyde PEWERP®07/051411
converted to the cyano function using e.qg.
hydr oxyl ani ne in conbination'@ith e.g. fornic acid,
concentrated 10 hydrochloric acid, polyphosphoric acid
SchemeJy mtrddingioh of the rgandlieeidua tremmdlinatpescaxdonre f or ned
under these reaction conditions may be isol ated before
dehydration to deliver the final product. Alternative
hydr oxyl am ne reagents such as e.qg.
bistrifluoroac%gylhydroxylanlne and NH2CSCB
used as af f)diegotiedien ni tril e withoat _&iditional
reagents. her ea icabl e &
NHAPO4H2 and ni*t r op {) éﬁéé&ﬁﬁ%ﬁém ao
trimethylsilyl a2|de or 15 S—dlnethylsulfurd||n1de
Car boxam des may be suitable nitrile precursors, too.
The conversion may be carried out wth dehydrating
agents such as e.g. trifluoroaceticygeid anhydri @&’
P&S,Q%%dgfﬁa igde, POC13, CCl 4 phosghlne
CH e ?gj@,g\ @A CL30001 -lani nef oIt i ¥
’réagént,  ¥il smeyersfeagent, SOC12, of ¢ anurlc
chloride. Starting fromthe corresﬁoh R™0 o
nonoal kyl at ed carboxan1de carboxyllc anf% ester orOR

car boxyl i chlorlde t rmat |
AWl aPirorchia Tt Praue fneto it SO Saaghever
readtiBh Wﬁtﬁ&dﬂ)@reyam aRé Qeﬁ&kﬁnﬂ@' HEE&Q%/oaﬁﬂaéﬂﬂd aéhﬁssmle via
di Sﬁ??ne ?: Intro uctlondo ano, r esi g§ ds and
lazQlFAIPA & P LRIRESHIe anyige | e“ﬁ—lﬁel VG e ?’F%Wm CRINPQNGS an
thelb@lﬁséqlmﬁamde}edjlmmmam hanexter{sbehcheey elocuaattd dithe ¥rgdnic
chemst ?t X =-e.g. M, COON, COQAlk, R\ Y =20, Br,

ST e{ﬁﬂ%‘?r 0 CH20H , CH20AIk, CH2OAr, ° R8ao%'’
~.OR8C RBaBo OR 8b OR8b 5 A well established
0 [ I functlon is the

Sch%@;@ ?ﬁé}ag@ é(}Mh%g%%? ah@{nggtﬁ%mut%h copper cyani de and

t he correspondlng di azoni um conpound accessi bl e via

di azotization of the respective anilipe derivative.

The synthesis of diazonium conp and their
subsgguent cyano- de- dlazoq}atlo extensively begp
nmented in the orgap chefmistry literaturg s R
v e 8: Alternati ynt hesi @ Di aryl met ha ni t
Y

N
l :// I _R®
v C O Y =Cl, Br, |, or

An alternative approach for the construction of the Diarylmethane Unit is shown in Scheme 8.
It makes use of an ortho fluoro substituted benzonitrile which is either commercially available
or can be obtained by methods mentioned before. The ortho fluoro substituted benzonitrile is
reacted with an alkyl phenylacetate substituted by R® under basic conditions (see e.g. J. Org.
Chem. 55, 1990, 4817-4821; J. 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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RBN R 3/ I COOAIk / R~N 4); YFY\ FY COAA k

// R3 OR 8d OR8d 5111, \ I \' | vOVO%Y Y., Br, I,
wo@r000/093810R8a RaC R8aR8C OR 8b ORBb 15 An al t er et/EP®07/051411

approach for the construction_of the D aryl net hane

Unit is shown in Scheme 8. 1f nmakes use of an ortho

fluoro substituted benzonitrile which is either
Pregs.dAToesdc inal 37y 2606 56@558) oralirectale-diiexgtrrborydioh yseeet i d Med.

ment.i d . AThe tho f.luor SLj
oneE AboAtE: prE- P47 pcki rell 11 58 D) P B et ac e
substituted by R3 under basic conditions (see e.g. J.
Org. Chem 55, 1990, 4817-4821; J. Heterocycl. Chem
32, 1995, 1461-1466) foll owed by ester 20 cl eavage and
In odiec tr fyepay e abinpour(dsed genggal farmutet, @r wogasis.a) Gbe@mngin@ R, the invention,
- . . WD 2007/ 093610 PCT/ EP2007/ 051411
amﬁ’%?%%@%ﬁ%ﬁﬁ"?@fgn'?. 37, 2005, 550-555) or direct
de- al koxycar bonyl ation (see e.g. J. Med. Chem 46,
2003, 5249-5257; Angew. Chem Inty Ed. 47, 2004,

6493-6496). 5 In order to_prepare oruoupﬁs of genera

formula I, in proce Skf) e i nvention,

a conmpound of o) R3 ORO0O O/

\ 11 8d Rs%p n R andliR3 are
as herei nbefore df Rsb, R$, R 8d are as
her ei nbef ore 'l nd~padependent |y of one anot her
represent for ‘exa cl%ba etyl, pivaloyl, benzoyl,
tert-but oxycar bonyl ORbenzyl oxycar bonyl, allyl,
trialkylsilyl, benzyl or substituted benzyl or in
each case two adj acent groups R8a, Rsb, R$, R8d forma

wherein R' and R? are as hereinbefore defined and

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

forms with them a substituted dioxane,

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

presence of a Lewis or Bragnsted acid.

Suitable reducing agents for the reaction include for example silanes, such as triethyl-,
tripropyl-, triisopropyl- or diphenylsilane, sodium borohydride, sodium cyanoborohydride, zinc
borohydride, boranes, lithium aluminium hydride, diisobutylaluminium hydride or samarium
iodide. The reductions are carried out without or in the presence of a suitable Bransted acid,
such as e.g. hydrochloric acid, toluenesulphonic acid, trifluoroacetic acid or acetic acid, or
Lewis acid, such as e.g. boron trifluoride 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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15 benzyli deneacetal or isopropylideneketal or a

2, 3-di met hoxy-butyl ene group which is linked via
w@oa7ndsm 2 and 3 of the butyl ene group to thePOREB®N7/051411

atons of the pyranose ring and fornms with thema

substituted di oxane, which m}@' be obtai ned as

her ei nbefore described, is reacted with a reducing
suitalge odmbinattdnef re’H@;epﬂS&ﬁBﬂﬂe fmfexamblewif meﬂfyldBmﬁmsmcElﬁbralc trifluoride
etheéé'ltshxgl?lghe grﬁ%gﬁegngerglgu%% CF%E‘] értll?](e)[ (EICh Sltolmo FS ags alt emperac{ures of
-60°Crandsafii€ odgiteoverr hyﬂrmmnydnsbé asnaei in :tr@ctnrasarbe Dﬁhydnsltm, metal

r dri r
care3 s 6 B PRI Rl A rar BB BRRD S e
tetragyydeéuram,iethml a&tatednnel’@andTh@harmﬂumﬂermacatioeaoa'rhrfcrrltmitrmﬂformation
deS(\,(HbteEOUt or in the presence of a suitable Bronsted
acl such as e.g. hydrochloric acid,
t ol uenesul phonic acid, trifluoroacetic acid or acetic
[
Alteﬁe}%lh\gerl)é tci’i‘feord%;fri‘?@I erZ? gomé{iﬁl‘il {%fg@negaltfmugepl §crcb|fd|ir+éo[5 bfRess b)
aCCQrémgé@med'ﬂ\fe@éon in ?rPO(TélOrJa‘éﬁi Qﬁnletﬁéfor@e”éﬁkﬂl um triflate
or zinc iodide. Depending on the reducing agent and
the acid the reaction may be carried out in a
sol vent, such as for exanple met gNene CthGI‘I de, 30

chloroform acetonitrile, pexape, di et hyl
et her, tetrahydrofuran, , water or
' i ckyween - 60Gand

m xtures t f) at_-Pen

120C. One cul arly V\D 2007/ 093610
PCT/ EP2007/ 051411 .\18 suitaple conbi nation of reagents
consi sts for Bxéhpl eYof t@Ret hyl si | ane and boron
trifluoride etheratgpswhich is conveniently used in
acetonitrile or dichlloronmethane at tenperatures of
-60C and 60C. Moreover, hydrogen may be used in the

gnce of t.ran n tal catalyst, such as e.g.
Wheb%l”%a&ﬁf‘rﬁeé‘ﬁa]% é%h OE?” ney nickel, in solvents
°2 ®URT dasotd ohebf b yestedtive @mupeUBWedM|me§oren§IchaB©l g. an acyl,
acetic ac e trans
aw'@sﬂﬂgfﬁﬁvéaace%f ieePhaighrgi” hd uplsimd e o AAFL B BRI oy
reduptiopomdise cdmigreme oaforholanidschereinipefonediengibied, the poesaive groups
are ?Iggorddl ng to the invention, in a conpound of general

Yira I'l1 10 NR3 R8dO O/ \ Il R8a0O OR8c OR 8 b
wherein R3 is as hereinbefore defined and R8a to R 8d

i EASAEREIE Bhe L\BDLPERL DUERSESR 58] B haren g o
aforgineptioned sgnthetic (wesesbessr silyl group, and V\,hl ch may be

obt ai ned for exanple by
Any acyl protecting group used is cleaved for example hydrolytically in an aqueous solvent,
e.g. in water, isopropanol/water, acetic acid/water, tetrahydrofuran/water or dioxane/water, in
the presence of an acid such as trifluoroacetic acid, hydrochloric acid or sulphuric acid or in
the presence of an alkali metal base such as lithium hydroxide, sodium hydroxide or
potassium hydroxide or aprotically, e.g. in the presence of iodotrimethylsilane, at
temperatures between 0 and 120°C, preferably at temperatures between 10 and 100°C. A
trifluoroacetyl group is preferably cleaved by treating with an acid such as hydrochloric acid,
optionally in the presence of a solvent such as acetic acid at temperatures between 50 and
120°C or by treating with sodium hydroxide solution optionally in the presence of a solvent

such as tetrahydrofuran or methanol at temperatures between 0 and 50°C.
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reduction fromthe conpound of fornmula Il as

her ei nbef ore described, the protective groups are
w@b@awedio It i s understood that one or sever al POf/EPIVO7/051411

groups Rsa to R 8d may be changed during the 20

af orenenti oned synthetic pro&%sses Any acyl

protecting group used is cleaved for exanple

hydrolytically in an aqueous solvent, e.g. in water,

oy BB AR el Fearp %S s8Ry B yorcppigaty i an aqueous
solvpntesgnmewajér anpr@parmbllwtdn ea;etuq; acndAmWﬂatt@MdmfmahMater or
d.oJ&XQ/Cv%Fe'?' |9 Et#e rggénlg,ﬁ %r ar‘? gél? g}%tjbacs tﬂﬁl!quO??lJeti& Q?id %‘?}Ad“&ﬂloric acid or
al’kal ' neta ase such as Trtnhrum

Sulphym @o«u dreaprstmallw mg_]nwnhe)p'r@enm ofjodcdssethpisitenedr atemiperetures
bew?%%g%é@ﬁL hy1 gpmggﬂpgéﬁ%§$%%ﬁ§%§1%aT%gg%CO and

120C, preferably at tenperatures between 10 and 100C.
A tn‘%ettjg/‘s'n{/]l %taVéd OF Ot éln%cﬂél‘e Eﬁghg eduk &8NEG Jm(ture or a lower

an acid SUC dr oc ori c acli
alcopphsughap mﬁthaﬁlot W@tfpﬁr@kleﬁh%pr@ﬁe@eﬁ P\ERE Sutheas IEuAdwdioyide,

sodidfi rﬂld?&xudeeﬂ&gééwrcsﬁbohﬁb\@?@ébuéﬁ ndifbxafs. 120C or by
treating wth sod Iunkvé droxi de solution optionally in

In agyRoup OB 3lephalic plvants AodsHuch ag g19- Axdrechiqrigagiey BflupraAceyic acid or
acelii PR al R sUitBINE & GHcldadih lﬂ%r?@ﬁ@ sQIvéHiQ selBas WPexample diethyl
2007/ 093610 PCT/ EP2007/ 05141 ‘acetal or keta
eth%’rtSV%erm%ra@ Pbglﬁhla@@&th%’]ec‘t @é{}%swtapleég(téﬁﬁ)ﬂ@nde reagents, such as
e.g. hotemabydmBehilv flubridel aqueous solvent, e.g. in water,
i sopropanol /water, acetic acid/ water,
t et rahydr of ur an/ wat er or dloxane/mater, in the
A brizgls met@xgienan cadkkzytixgtarbenyl giolip cadvastayéausiadiahved

ryoRSGhOlitePhe G Fit Brdhog AbbpEre rsthcebhahbihae

paIIdicEmrpkeha’tt:uailasa sbietbleesivedt sunth a]sZﬂéIharpﬂ eftmbleWya@cetate or glacial

ace{c ar'g) OPO |on %WQEEPef ed?ilthR ?nrq a(:,!'lgguch ?S ojrgnzﬁ‘ %laéfdla“emperatures
aqueous

bet\mmln\ﬂeatnd ‘rﬁOX(t?muée pmferablv cav\embleail temheﬁatlselszbetwsemr@d) haeh60°C, and at

[
a hyﬁgo&%hg)?%ghrel 1 tg'9 b%ﬁh%ﬁ?gr%?er%)égtéjg?g% ?Il'%ﬁr?'n d@gerﬂl%é)é{g%rlé%ogroup,
howsweeti ismwfertahboqlemred Imtrl&qmmsc agid aﬂ tbe ncdsencesofl anisates,
aci ds such as e.g. hydrochloric acid, trifluoroacetic
acid or acetic acid are also suitable. For cleaving
A tertbupyt grataitdutvisixveaibeny! giooh issigefecablyesteavst dy dieetingwith an acid such
as tﬁﬁd&% iel'iceé(f @QMq)'d cHioRe 896 ofb¢ megtrn%%fhhﬁ&ﬁmméthyl%ﬁsan@loﬁﬁonally
sul t e to use uori de reagents, suc
using & M@lﬁt %Cﬁrﬁﬁrﬁ‘ﬁthﬁt‘iﬁ?ﬁq @mrudeedloaasleAmsmaayuor diethylether.
nethoxybenzyl or benzyl oxycarbonyl group is
dvant ageousl y cl eaved hydrogenolytically, e. W th
In tW&?@@@ﬁ d??F”Pﬁ%h?ﬁe@@@f%% agy reé’CE‘éﬂ Pyt pr§%&!’ﬁ Slé@’ as ethy”y'
hydidaY, | a6l hd! g RATIEOS imind Goges ﬁwésbb@pﬁ)‘fécmunﬁ?% r@8ction by

nmet hanol , et hanol, ethyl acetate or IaC|a acetic
conygrtignal amt?fdlﬁagr%pwahtaﬁ% clgac 395 e die se¢teNsuch as

hydrochl oric acid at tenperatures

For example, a protecting group for an ethynyl group may be the trimethylsilyl or triisopropyl

group. The 2-hydroxisoprop-2-yl 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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20 between 0 and 100C, but preferably at amnbient

tenperatures between 20 and 60C, and at a hydrogen
w@e@speseeo of 1 to 7 bar, but preferably 3 to SPOBEP2047/051411

2, 4- di met hoxybenzyl group, however, is preferably

cI eaved in trifluoroacetic aéPd in the presence of

anisole. Atert.butyl or tert.butyl oxycarbonyl group
Proﬁestur@r@tnmsafbni :yn arhieayvaiky dryinb loe mtind growp hfayde, e iedarsple,ha formyl,

oacet| ol hI ori rn.b

aooit utEolgtoin REPRRaTERHE By SHECRE BBy Gl st
mets@lybemy! m&:hdmethmtyhymzar@ocw ori de, d| oxane, nethanol

or diethylether. In the reactions described

her ei nbef ore, any reactive groups present such as
Moreovey.riré compguinde oy gerendl iarmutd lkoptangdhmaybe rasplved grtotines
ena%ﬁ'\&? an%/QrI @Qétgr%oﬁi]@ré B9 rﬁeﬂﬁor{e%q{\%}']é r?(ﬂeﬂprg Tl‘ﬁ{g for ex mple cis/trans

conventi on protectring groups i'Ch are cleaved agai n
mixtafesenay hrerepelded intntheiFois aag &ieps Bomarspaed emravgdg il gt least one

; |yl or
°pt'§éhp|aggﬁfg§%mét%@o E é’%éa%%?]& ﬂ?&h‘%lggﬁn@%h\%hyl gr oup

may al so be used as a protective group. 35 For

Thu§ )ﬁ‘aﬂ&la‘%plé tHY Qé/ﬁgﬁé rﬂ&tu@éﬁ@MEy B? Fels%w@bf dy QK%W&E&H&H&@MO B cis
trime acety

andttr@p§ gﬁmfsotﬁ?qegﬁy?e nds,@j g@(ljgrp,’l @)grgglfd obtalned which occur as
racdR{atéSRaP B O5ak4tbd by AbtiiRtkA6Wh Per @r@ﬂ m.ngéer an aAMERAE. L. in

al kyl am no or imno or exa

Tori e codeaiyh Va4 My seses e, dBRONe Mgl antipodes and
con’fp@ﬁrﬁdsbﬂb@%éfrﬁﬂbmﬂé( ! wﬂtb@lﬂéé(ét (022" @ﬁi@&l&ﬁarboﬁh&ﬂ@‘ﬁé may be resolved

benz 4- di
ntoTRRReOT S Ronebaing BFT GRRERR et et agthods
knoWﬁ}befO@ é&ﬁbi/ ktl@rdmafdgtladlﬂly%hd/or faciohalaonestalisatct, @and, |f these
er eq as mentfl onﬁd her eng)beforg Thus Lo th

Comé’% e of a&‘FPH'hW&emfﬁ QPR A SHRECHED YPE&eﬁO}YFS into the
enabtivenars as meatichedradnge.i soners, and conmpounds with at

| east one optically active carbon atom may be

separated into their enantioners. 10 Thus, for
Theesxantinesrs aiteeprefesabiyr mpsraﬁe&lbw@tsfnmagpdwiqnemcﬂhirelobrbyes or by

oo PR AR DA 0% ot B, el e e
Submmqﬂwmémtmrmasaltsrq@enmtless S0 Asee. @@pmmoreajnibgs with thedgcemic

con‘(f)ﬁlgﬁglf,‘ geﬁi!f;ula g&és arﬁc‘] ljhb R/ a,té& ({%Tlvatﬂ/ég %I‘c@*olﬁhe,‘eof laRd

_ s 1n ereochem stry _
sepanating e idastascomerinixiurg of S@H% pPY dQ)'ryﬁ?'\@élthmht%@ﬁfb§ gAd the basis

of tHeR RIS s B s AAGRY, %hllgﬂﬁgﬁéé‘gﬁtlp\%é? %gégle?ééése% fron}]the pure

asymmetric carbon at Onms na reso
d'astt.ﬁrﬁ@'f‘@'fce?ﬁlf‘é pEdgyivatives Qydhe §Ctl§’f‘ of peitableAgesise QPticale artivalacids in

comidn§ REGREBS). thei DGnARLBPESof tKRMMhcRESr d%nz@yltgrtarkﬂyamd d|-
chr omat ogr aphy and/or fracti onal stal li'sation,

ool HataESET. BEHDBEIhIRaNSEl B APMBACFHIPaRE A ldAmiC qqpe§spaﬂuc

acidBRY USRS lA@i"Hp'tl&’all %cf \R&Sé)&dh%dmlajﬂb@ fdrféﬁamSI@Qﬂ)terf)Eﬁéwﬂﬂﬂ and an
menti oned above, ggenantl oners are

°pt'%3é'k$éF’é‘teeﬁfbef°%!”LﬂW1d%% EXETBYR BAY BRAKES grrfﬁa{%"égh%‘gxyﬁ?bo”y'

recrystallisation froman optically active solvent or
FurthrrrgoergCt%é ngpoun 3 onoPrR Ila?zr?wlaly%e%%ltwerted into the salts thereof, particularly
for pharmaceutical use into the physiologically acceptable salts with inorganic or organic
acids. Acids which may be used for this purpose include for example hydrochloric acid,
hydrobromic acid, sulphuric acid, methanesulphonic acid, phosphoric acid, fumaric acid,

succinic acid, lactic acid, citric acid, tartaric acid or maleic acid.



10

15

substance which forns salts or derivatives such as
e.g. esters or amdes with the racem c conpound,
w@asoriogish@r | y aci ds and the activated derivati PEFEP2007/051411
al cohol s thereof, and separating the diastereoneric
m xture of salts or derivati¢és thus obtained, e.g. on
the basis 25 of their differences in solubility,
Morabndr sthe thrapdunele oatatriep cashendyvited iefoaniseed, fopexample 1:1 or 1:2
mixlﬁll"lrsewit dl ai%t gcr:i omsalr'ticcl ﬁal ttﬁ'a 51 _%er.ri] Vggiisveu%hbg tor?ie or
Cri or?aé? il IS 5§e¥1¥v§. %p?i cu y %\C%IV 148 % n
phesyaemine, wgéchamay bag. pariiveilely favodrabld popatied suchrasarhigh crystallinity.
acid or dibenzoyltartaric acid, di- o-tolyltartaric
acid, malic acid, mandelic acid, canphorsul phonic
Theaoimgoungsiacaaidmngde ihe, inesan aiecadvactadeaislycpaidanolainalilel using the
| A \/ . + .
mefis &Rk el BeloR 1 1B, Ffich Hay SRR, ot s purpose
withapethieds known tesherlllied maayfrasetha lifertuisy for example the methods
_ Y - ’ f
s R Y 27 128 W, DTS, W s BpTRE e
2004/Q8P83Q9ul arly for pharmaceutical use into the
physi ol ogi cally acceptable salts with inorganic or
organic acids. Acids which may be used for this
The pipseasiaveniien alse relaies &x apys Btasygrigieriogtnogngcazidesgsbed in the
readtipf 6NN Herd@lfhdore ki RB Wet &ibaa irfine BRpEANG I SRR Hereinafter.
aci d, phosphoric acid, fumaric acid, succinic acid,
lactic acid, citric acid, tartaric acid or maleic
In padit@ar tHEFABRIHY ARGt dd bR A€ ARDdrtddditioadl Adpeerdf &e present
. tEe_conpounds obt ai ned may be converted into m xtures,
Ve exanple 1:1 or 1:2 mxtures with anmino acids,
particularly with al pha-am no acids such as proline or
phenyl al ani ne, N ch nﬁy have particularly favourable
SYe g gh crystallinity. 5 The
cogpopnt ' o the invention aréel
y>~dl so”obt ai nabl e using the nethods
desdribed ip the exanples that follow, which may al so
Ré& coifbi néd for this purpose wth nmethods known to
the skrl ed man fromthe literature, for exanple the
met hods described in WO 98/31697, WO 01/27128, WO
02/ 083066, WO 03/099836 and WO 2004/063209. 10 The
present in i%n alsortel ates to novel internediate
:x.

ed in the reaction gchenes
described in the experinental

In particular the foll ow ng

‘gk® conpounds are an additional aspect of the




/ \ Il RsdORsa0 ORsc OR8b NR3/ \ IlIl R Rsa0 OR

8C OR8b LGi.1 Rsd0 ORsa0 " ORsc OR 8b WD
WQO07/0083610 PCT/ EP2007/ 051411 22 \ | \ i.2 BC/NB2007/051411

OAlk R3 OR8 O R8d0O OR8b OR8a N RsdOOwu i.3

R8a0 ' OR8c OR80 RO - 0i24 RSa0"' OR 8c OR 8b Br

F

wherein
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i.5 R'"OOR8 O R3O OR8b ORBa R1L Fi.6 OR8c O
R8d0 OR 8b OR8a wherein WO 2007/093610

wEOn/aPgd07/ 051411 23 R8 to R8d are defined aBCT/EP2007/051411
her ei nbef ore and preferably denote H or acetyl; R is
defined as herei nbefore and B?eferably denotes H,
met hyl or ethyl; Ak denotes C, _4-al kyl, preferably

R® toeRH yte dafinet! by herelRbefose died prietstatag dérete Hdbeteatyle and

. i bly d , blLy,CN. 5 R3
R R R P En et p &b BB LBl SR or bpot ot
Alk dgruitsgm1_t4ydlkyl,alnefeia$’lypnﬁﬁy4roabthyl; sel ected fromthe group
R’ 1€ 80RES LE NG Blnefll AR prcPArD olRLON] or G ket TREBPEN,

|-propyF, cyc oprop?f, cyclobutyl, “cycl opentyl,

R® ihgefiner s hesearbefore, 3y exempiengydiopfapyar-cgelghudxyand iRpreferably

N 3- Wl - - -
soleRbol oS0l e, B SRR oo,
cyclgpiony!agycbutyl, cyclapenstiydiorg, cypne f( &)-elsrlydraagapyloxar-&7)-
t - -l :
e I Rl S ia B i
LG ¢rnetesralspyin@groupsuel) aBi s -ReBrdpled preferably dpelnds’ sof

U dSRR& @l Bf 9r-Bute-d, 2050 did90-0-¢ Nealkyhy e uped-endikyhe
si ol ogical Iy acceptable salts thereof have val uabl e

ph

prefB'ﬁ‘éWrﬁﬁcol ogi cal properties, 15 particularly an
inhibitory effect on the sodi um dependent gl ucose
cotransporter Wpreferabl y SA.T2. The biolo

SALT, gi cal
As ghegdemeninneds the gamAgyds S peRFaidoma hrecpiingstp it*&a‘%é‘aﬂ'% and
the pIRlsioMiically BccEpibridalth therddf hbievaudbi gineeacdiegicd Brdpetties,
partlthI%rlyS (a;r%-il;]_h?bitggytelf%élctt <¥n tﬁg%ogSmEjdeegIe)R etnrt gltuggsel cr(])trgnép%?tter gg}_:l'

preferably SGLT2.
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 line
(ATCC No. CRL-1573), which is stably transfected with an expression vector pZeoSV
(Invitrogen, 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 (BioWhittaker) with 10% foetal calf
serum and 250 pg/mL Zeocin (Invitrogen), and HEK293-hSGLT2 cells are cultivated in
DMEM medium with 10% foetal calf serum and 250 pg/mL Zeocin (Invitrogen). The cells are
detached from the culture flasks by washing twice with PBS and subsequently treating with
trypsin/EDTA. After the addition of cell culture medium the cells are centrifuged,
resuspended in culture medium and counted in a Casy cell counter. 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 pul of assay buffer (Hanks Balanced Salt
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up in which a CHO- K1 cell line (ATCC No. CCL-61) or

alternatively a HEK293 cell line (ATCC No. CRL-1573),
woviock9ieso st ably transfected with an expressi OPCT/ER1007/051411

pZeoSV (Invitrogen, EMBL accessi on nunmber L36849) ,

whi ch contains the cDNA for #he codi ng sequence of

t he human sodi um gl ucose cotransporter 2 (Genbank Acc.
Soluton NNM7GABINED)I, 25 n(MCKOH, RSGhPCac!,, H%NS@QSTQ) and h@s®1 HEPES (pH

748 by A RINP S i oo R R il MAF 8 hePoaund pre en

added ta deeh oelllani theaplsteds innuthdgrefod &mther Tt?amnrmtes il e igEbato?. 5 ul of

1093590 418 1880 LL B b A% bRl 948 A0SR ARl of o

AMG (085 o€t) &d ealenl vf/ell Sderuhheaung irkB0atpy/ avid7 Ze dbh B0, the cells are

oAU R TS O ST B 20

NaQit(SninzZalo®i’h). 2PAwI efr\digePrint2frEagksrd)are pddeddioteach well and
mcufoﬁﬁfﬂ ik E@ntfﬁﬂled R & s 6B rm?g aY‘@f"E’ ﬂﬂe#t%%u\%lﬁdﬁ tﬁ(g%qo?dé‘étivity of

uently treating si n/ EDTA
the Y @I@S@fbe@ 8l meaﬁuremﬁ 8 Tr?@é@t!nﬁl?aféa@éuwgg ar € scintillation
progr&mt ri fuged, 35 resuspended in cul ture medi um and
counted in a Casy cell counter. 40,000 cells per well
are seeded into a white, 96-well plate coated with

To db@érmr%thagéle@uvﬂm.th P@s%batt@ﬂumaﬁ B@Lgh‘tan%'halga&is te§tq(§ %p in

|s are ce w

Wh"(*HQﬁ &QNée{P%ﬁﬁ?éd“éﬁePbW %OB‘P%@6@@36@1*/‘15299‘6)9’7*3/%'5@1@“/* s

expeéscetih GHOR ot BiEKZdRNad , 5.4 MM KCl, 2.8 nM Cad 2,
1.2 MM MyS04 and 10 mM HEPES (pH 7.4), 50 pg/nL

Gentanycin). 250 pl of assay buffer and 5 pl of test
conpound are then added to each well and the pl ate 'S

i ncubat ed for f her m nutes in
Thegbrppan o Db el Rove EGHP Hhftes sdgw 1000
nM rpeammlacjylbelswszoaml\/edwolsypradadatrngbéoxpI50<mM 14C 5 AMS (0. 05

pC) to each well. After 2 hours' incubation at 37C,

5% CO2, the cells are washed again with 250 pl of PBS
In vie@@CthedrabilityhterinHilyistbe SGBE Tt dvvityd thietdoompoorids2Ascpidingfto Ghelinwention

and y?egéé%gg@({ﬂg @{arrﬁzg)tﬁ‘t Fﬁg%g%ptggle %4 %ﬁﬂé‘ébp&rggmﬂ%"f‘&%ﬁ{h@

ont
treafragnt and/ar prhmnt@tﬁfemeatrmnt 8f7all thpdg ennditinns oii disadsas wbichtnay be

affegt@@ibg el ihibi 2 %ré Bf the g'@;‘h]a%& @N&lrﬁ(gﬁé’r e/klﬁ@' sbﬁ’?ﬁ%% Fhlfore,

ount ckar usin ntilTation IO
compwgisaamommgd@t@rlmmom 2l F@éﬂ'@dﬁl’ |N\$Ultt%b|@/\i0f Hherpseyragien ergreatment

|
o 8, STl APORRES At M R,

d'ahq‘@@mezlIte@mmpgcatle&wfé%%t@éps Fitr e & répnqnekmaeer&mnaéhy or

neunge%afﬁkb% GIQH@(QHMSU@@@ %Qére%%%bam"@s&,' M¥BPLIIcRidTBY of Rétosis,
exanpl e have EC50 val ues b o o _
reactive hypoglycaemia, hyperinsulinaemia, glucose metabolic disorder, insulin resistance,

metabolic syndrome, dyslipidaemias of different origins, atherosclerosis and related
diseases, obesity, high blood pressure, chronic heart failure, edema and hyperuricaemia.
These substances are also suitable for preventing beta-cell degeneration such as e.g.
apoptosis or necrosis of pancreatic beta cells. The substances are also suitable for improving
or restoring the functionality of pancreatic cells, and also of increasing the number and size
of 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.
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nM particularly below 200 nM nost preferably bel ow
50 nM 20 In view of their ability to inhibit the SGT
w@edo7wdiey) the conpounds according to the i nvercT/@P2007/051411
and the correspondi ng pharmaceutically acceptabl e
salts thereof are suitable féP the treatnent and/or
preventative treatnent of all those conditions or
By thé aeamesratidri offa comyponed aeddréing excthbynvehiton arhatbvotrhal racaﬁmulation of

SG 2
fat n:]_ﬂm Ilé/fe oré'\rg)‘r/’l Be re Hﬁ%d %rp nhlé & du hﬁérﬁ%ré 8&%05%9 tr?vaéﬁ te6 ﬁS éof the
pregeat mvezrulloartheye suiroadidea methodhier memndang istowiny, delagiag wetmeating
dlseégesdtgr c%hglﬁghc' S%Wbe%Ett(g ng %ﬁdr%gn%a cﬂ}%%%lt &n g]‘ @8 g?{n a pa(ﬂent in need

thergef] dhatag@nze(bwphat@amnmmgn@br aipmrmaegut(cglmjmp@sl_tlen gccordlng to the
pre%eﬂ bO@rﬁ%Fn r@’adnﬂﬁgw}ébo %ﬁé&sé)sr c%ﬁ E&r&a\kﬁlt’r‘??m a‘?tlrl%)(g& ltd:an abnormal

I'cers, macr oangl opa I C acl
accwnulatsgrug‘mger fatr@g@amq@amm@tgd:fa@mt@ group consisting of general fatty

iver HAEEEBRE BT ANAPL S8R SIRbRARL G oy oty el i

resi stance nmet a
hypefefimentatian-igrygsidriatty liveh éraégm et lives, %MOH@MP@@ fat.l)y liver or toxic
fatydiveeases, obesity, high blood pressure, chronic heart
failure, edema and hyperuricaem a. These substances
are also suitable for preventing beta-cell

In pgmg@&e E@tdoﬁ{boﬁh'&éla@%ro%gﬁo th@ﬂ@@{t@ﬁl |ﬁclwln@%r¢h§él§lo§|f;ally
‘g‘ﬁ reatic beta cells. The substances are
acc @tfl%l

| so
Belts theyeos ﬁff—r%&)?'ﬂ@ ford"r‘e P@%?’BPPH@”??F@‘%DW&WQ?F?&I panjcularly
typeof afe)pé 2atdbetes Phdlifus, ARG oALIBPetRf cohipicR@AS.NY the number
and size of pancreatl c beta cells. The conpounds
according to the invention nay al so be used as 35
In additisre¢dn@unds adtordimypeanéd mnsmtwa&r@pmuwlalﬁeuuthubka tii@prevention

ortrt&%re’rf%gevqeyg%/ﬁ t%ﬁéﬁm@gﬁ%ﬂa W cHé:Iass?lll obesqy visceral

obesityranai s abadrnioal alesidy. conpound according to the

i nvention an abnormal accumul ation of fat in the

liver may be reduced or inhibited. Therefore according
Thetdosageoteheirecets pekievathetcherespongimg mttivity V@riteatmertt loe prevergion usually

Y or e

copBhiRE cBpPRLRRMCTS Bbe RS o VAR SEARYE M Bhaviy o
the dhersramapndittanuangl tae imethodfandifreguerfeytof admamqtratlmreand i ffor the

- r 0
patifiSotol ARICERE. ERRARFINE Sikebf Tl ook PR U gehreraly 110
30 mgnhyrintiayanous radie ranéﬂ de 4000 mgs@ra@é@lso‘r tc g, byigral route, in

eac%éé@ao?ﬁﬁsl%f’éor 1 Ut tﬁﬁeﬁ[ Iﬂ?@l‘ﬂé Pﬁrlgo?@"?ﬁé"%&tuineg a@ording to

liver t are artlc sel ec romt g
the @awiogtmaa/doed‘prr@éﬁe@ aJPt'P%ﬁl yogethey afith ofhen aetive st stpgees, together

withfokto¥ mord/ %%rt CORVeRtiond 8rrigtsCaaR)r lsfuesht £ BIP MR Bbintdtsch, lactose,
NAS eral i nentation-i nduced fatty |iver,

( H) ,
gluceﬁ%kg@grogryﬁtéf lipg celjulese, magrasin seataty LEI’@'&XH”Y'BY"f%VdP”Q/ &ftricpceid,
tartdr!é@c@ wé@er fv?dtérYetﬁéﬁ(ﬁ fwatdriylyeardl, |\A@t6rﬂsbrb|tbh QakPMBRERGSNe glycol,
accord gpto the invention, includ

pm&ﬂ%?&g&% ehysiegry! 3'88*&%1Cé‘btroé‘y@ﬁihﬁ@e'H‘fé?eé’éfattya?PBStances such as
hardsfat breduit@blE fixtlilee tipresfetdtpreduce lcohverdbmae ghlenic pidpipdtions such as

pIairgﬁlér};o%?el'gotggllﬁét ?qt:;}/ g'gﬁ%ﬂq%\gjgﬁt \éﬁ S e%sg}]sa gre stu%%osrlr%lnlesl tus,

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
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15 In addition conmpounds according to the invention
are particularly suitable for the prevention or
wo e@absssnd of overwei ght, obesity (including cPe@EEP1007/051411
class 11 and/or class | | | gbesity), viscera
obesity and/ or abdom nal obe§§ty 20 The dosage
required to achieve the corresponding activity for
the inverdtionevith respeprte\oeastolf the indickiohy medtgreddsdnwhivg allow the dosage
of ara%{auir eangarggméf:% {dln r?% ﬁggatllopiteg% red}.:c%cgeTJPatpeﬁﬁ1 %énr%sewhich

are Bmmbree‘bfrm«thamd)nftmr@mWremmyxdeffoaeb(amplsBnMuaMucagdnts sudhoas

met{gﬂ%lnggjlﬂﬁqg)&&w?eaggg #ogllb%ﬁcl%g@l dt%lbu g' ‘?@H}Mget Hgte%lt?lde
repagijnideythinntlidinedinoes (erdm mmlltmde Jplmgiut&OG)@ RYARmmeefren-agrinysts (e.g.

Gl 21355?%” ?er : go‘?&tsolﬁlaAR-ggH\tn%/algﬁla r%%g@ flih(lgggs RRP 297),  alpha:

I'mes a ur pos
glucosifpeainbibiters ¢ .cHoatpose, voghtpsehxwaﬂlv anibitas ( b@ LAF237 MK-431),

aIpH‘aQramg ahiek; leWn' %éuﬁ’n taﬁﬂ@% r oL RE S 1%95%&?93 (e.g.

subst nces ne or nore inert

exepdifrg bpr areyial Tbgﬂlqahaésfognqmﬂsdahlmqr@@fmrgtelnety@smwpl‘t%pb@tﬁqsﬁ 1,

sub§5@r§e%hhat%ﬁ@ét%?egula%&'@@&ﬁe p%o%ﬁf?&'f M%@I'i\)e? REcICSS &gl ﬁﬁ%ltors of
nagneS|un1Stearate W%Vln Krro [ One citric acid

glucogg-bphperhatass; 0%@&861 pisphospRalass JINrAEYT Phpsplarsylase. glucagon
recéwr%h{a@aﬁ.bﬂstaﬂh .nm\moegéf%by;moew%ﬁwg{ey@%oxyﬁ@ase glycogen

ro ene cet | st ear al cohol
Symga?eg%& rtw%/ Wwe elq?hb%’ekla?sep H%l i P%B&?%ﬁ%@\ﬁ?ﬁ%@‘ampb HMG-
Corhtdcthed mﬁ.b.t@r@l é.ghdivastatiny s svabRen B fbrates e B! BeHafisrate,

t [
ten B b aPLE PLERRLS RORE PR AR pE LD AR cot
agoslétsp,QSAT Othileisrs (l?'éige acaEimioe)stschaleserdal lahg)rbta)ntlhiGbltors such as, for
ti.or \ .S0. he us i n_conj unction
exaps Sheibe. By S Rind Do e dhssar 55 fonSemble; Prdlishpine.
inhilsitock m‘nlepd: bilecantid tpanspbrtt KL -chiseq s@spaunds sm‘lﬁaﬁ CB™R inhibitors or

ABdIiE rrét{gl I%F)? ?r ac?ve Sthgan% S %?{r'eé’t% SO%lef anc \Agllou%ramlnq or
tetratHydsﬁathatmhdepcﬁdarélntanan@ axblgne, rwt@pelatsmcf tr@fdaeoabmmd ‘hreceptor,

ot B9 B S o ot BV P YR pigprip o oo
agoninie soth ahEBi4187 2o APr96TRand agrnistanidhe bHWAG deeptbi. ow
the dosage of an SG.T antagoni st according to the

invention to be reduced. Therapeutic agents which are
Morgener gignwirfaipnsswithdraige éarisifiandirenhipin bload eresswe, ewenipheart failure

or e;i@?ds@l‘e?cf%?stélﬁh %9 &Y A- I%‘I‘RP Sists BE d&éﬁrr{ﬂuﬂ‘torss Ebgh;ﬂ‘ﬂ%'tolﬂé Gretics, p-

enc anlde U am | mepl ri
blo aﬂSegmaﬁtaaemsts genpaly aqtin@éntlftyﬁeréemveau aﬂéaﬂoaﬁé%of(t@ glpha-2-

d efn% Qhdck 69%st%50<9| bl @RBIpepiTANR; GReMBsH hib
ar %I CC;Q 57 ar?d ant agopnelpsts PPAR- amm/g%g%tlon inhibitors

and s artqsmb r(aéw@s i e o Apalle s gagigiean I receptor

antdgﬁhlbgl dr@tsndeSaan @I@QétkpQﬁﬁassMﬁQIbéé}%eémen\ﬁwesylate valsartan,
i.nhi bitors ha2- anta onlsts

teImy SR o5ty BRBITTA A AP X a2 DIRArianpngdoxom
taso@ﬁﬂér()@(ﬂ'e@G'(”ﬁ cg& -01 %Nﬂ?@ﬂ?ﬁ) ENID-G0AR8 | BR- gfﬂe eltd. sxhgnateﬁ@m I
ncl u Ibitors o tein 0 |ne 0S ,
recop GO URR LS ety el B et o GRHS 08 Of Figh bitod
pregau@dantit doariplitatiohd ef diabess, oftert boralsined @ith & Alurdtictsatis a@f

hydrochlorothiazide.

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

prevention of gout.
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gl ucose- 6- phosphat ase, or fructose-
|, 6- bi sphosphat ase, gl ycogen phosphoryl ase, gl ucagon

WO e@epd3sino ant agoni sts and i nhi bitors of phosphepenab2007/051411
pyruvat e carboxyki nase, glycogen synthase ki nase or
pyruvat e dehydr oki nase, Iipia | oweri ng agents such as
for exanple HMG CoA-reductase inhibitors (e.g.
sinvastatin, atorvastatin), fibrates (e.g.

A AR R Gh AR P8 el B GBnPfaisn gl Jrown-
kinagag @ninsibigyrs,ACAGNdediyljoatiaT end @oduct ahiédonsido@)dose reductase inhibitors

ma LRI BL (BRRREPE 9l Bl AR P and il

ances such

as, for_exanple chol estyranmi ne, |nh|b|tors of ileac
e A pTBERH ool B 5O UREBC 1 B8 et o

norrs@llygeeanareendedrupttp d 4t ofilge odrewily secommended desebut r ani ne

or 20 tetrahydrolipostatin, dexfenfluram ne, axokine,

ant agoni sts of the cannabinoidl receptor, MH1
Theﬁ@@@pﬂ@ﬂoﬁﬁtﬁﬁﬁﬁﬁ§¥%mVNMMnF@%@9#bWew§@ﬁf%F@“WNP¢@C@de9tOﬂm
mveNRYnzorad"E)r%@%TUg&taﬁy Q(fcef)t%gre ég%%ﬁhsa SHEEbLRE caBphdS8 (AR aPleast one

677 and agonists of the 5HI2c receptor. Moreover,
of tr@(ﬁ%Y?l%HqS%eW?eﬁ”mqj@QOVP@ls g Gembinaien H@"trlﬁr-gfﬁr HEBYHI a

phaﬁﬁé%féﬁh&aﬁ?corﬁﬁws‘ﬁfbln%ﬁ@ﬂé Guitadld foF Be tRBtNt BF PRUSRBh BF Gi8kSses or
agon ACE inhibitors,

ECE
CO”?' H‘Pﬂsﬁ’i"i ?ﬂ %a” RS %ﬁe@ﬁdé’é’ '”*{'@t'”%ﬁhgéR@P@ -depgndsit glyspiestadransporter

SGICRThésd 4ng p%féﬂaﬁgr ﬁlébollbﬁ&@éé&nﬁémaﬂarﬁﬁaﬂ% &écases or
tor, .inhibitor

A G g T S e

i nhibitors and others or conbi nations thereof are

Thegie S Brcoreo e B AV EMBhsd nySERisgly appeptable sat

therkofs amrdoatjnadiom wﬁlaahathenmﬁayé all:tstan‘(zahmrtdﬂ@mla@(blmultaneously or at

stagfgfgll'eréltlsr’nae{st S‘lﬂ pa'rt é:u ?nxr/vF a S%Xrt sga'(t‘?eg%f tln']%]. ?%%e gﬁlrbsielrg
simlmnédlﬁ%%meﬁme@w&bsﬁﬁe@ﬁ@@ givendo thamgtiettdogstimerldhile if they are

| I . .
use gfzsqgélgge ?M&%g \’;\éé] ?thfre]esuﬁgtﬁﬁcgeﬁaa% él(\)/%[‘? %Stpfe gétllﬁng%lthla a period of
Iessdkmpd)n el torig mﬂrSd battyarteslarlp fase thancriennado Gihparsa
diuretic such as hydrochl orothiazide. 35 A
conbination with uric acid synthesis inhibitors or
Congedusndyirin arothey aspeetathisdnveniion ietates o phanmaeautical composition
whid¥ &P nﬁQ c%p&ﬂdtaccﬁ}@ legqg HORRGMiO B ?E}PS%Q(SH ({ly L8dehtable salt

27 A conpination wt BA-recept or antagoni'st
of spgh & eripRRINd18NE @k eRst one @b theaAskye S%Wé@%de%f'%%b%e as

comblHatieH p&Hrers, BENGRAE hgBInLERlth B8R ENHoR RIS ridr8 BhBLF Glu2nts.
or al dose reductase inhibitors may be used for the

treatment or prevention of conplications of diabetes.

Thu$, fdNekadpi aehbfhadelficat @mbéﬁ{tdn%c@rﬁfngm@ﬂ% inRIMtib®B&Hprises a
above is usefully 1/5 of the | owest

combination of a compound according to the invention or a physiologically acceptable salt of

such a compound and at least one angiotensin Il receptor antagonist optionally together with

one or more inert carriers and/or diluents.

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

formulations, for example as a so-called kit-of-parts.
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normal Iy recommended up to 1/1 of the normally
recommended dose. Therefore, in another aspect, this
WO nooendicom rel ates to the use of a conmpound aceoOT/E#PIVG7/051411
to the 10 invention or a phﬁsiologically accept abl e
salt of such a conpound comb?Bed with at |east one of
the active substances descri bed above as a conbi nation
partner for preparing a pharnaceuti cal conposition
In thw'}g eggrgg (PJ fotllgvgwglte E)V%s ofﬁ‘;’}%@% E%ooutglsf%:gegp(gt Cethcr{Iy shown in
eveiyrdas®irt strugturdi éormutaeu mhdeEpemdbatthg ffalloosee mbetndads;tpdjus*.terte the
r [ "
presgﬁ‘EVenTE %\Fth&rtereﬁrrr g W&é’geelrrrﬁé ggg%rtgnfgerggrﬁ% e%%d ambrent
températueel aa@o:ml intepshiangeablyi andgl denbie tdinperatusss @frabdumﬂéﬁr c
conplications. The use of the conpound according to
the invention, or a physiologically acceptable salt
Preparatien pf thestading qpmpaymdsi t h anot her active substance
may take place simultaneously or at staggered tines,
but particularly within a short space of tine. If they
Exagple ladni ni st ered 20 sinul taneously, the two active
substances are given to the patient together; while if
they are wused at staggered tinmes the two active

subst ances are given to icgnt wWithin a period of
S 0

| ess than or equal to 12 but particularly |ess

than or equal to 6 hours» nsequently, in another

aspect, this invention rellates to a pharnaceutica

conmposi tion 25 which conpﬁlses a conpound according to
4_5%%_3_9 SR sy RS ERL ogi cal Iy acceptable salt of
——ﬁsuch—aztuﬁpuuﬁ@—anégar—-east one of the active
Oxamhblﬁi@réﬂec(éé Odels)ds pdviad talpovee-cpid saldivbioh dthiremo-Heedmesnoic acid in
CHZQBt? R bl\ﬁlﬂgbeﬁ Hﬁ?_q_ﬁ\@dﬁg REtHRso Bﬁrs'srﬂ?r% aFr%BHt@rrnEerature for 6

|'uen Tor exanpl e phar naceut’i cal
h. Tb@hﬁ"(‘%fﬁqhﬂt@ﬁ ineenseaiaied P@dqrﬁ@qcﬁ@mﬂsﬁ‘éfﬁ ape M iesidyge i digpolved in

THFC@G@HLE}tTHé%Qthrr% &)‘Rﬂﬁﬁ%o%%%ﬂ'|dégoattl9aﬁd7€BHnY39@b) iQdded in
or a B ysiologically acceptable salt of such
portiopRp bk ECAIAE baih ip @é‘?ﬁve@ R8d Hisgnestuee isisirred pt rroé@etp’ﬁ‘é?rat“re for 1 h.

The&@éc’t\rgr?ﬂh)&&reqpﬁrllﬂé'tﬁ\k/itWTlt-lpﬁﬁH h’@éterthh 0. plﬂ&ry@focﬁ@ﬁ@adzr@elfﬁen the
carriers and/or diluents. The coqpoun accord

organfslay§iiesrnaged ghd @emyem B (SpHtacige vath bl ecpg%\tPtThe
conmbltetietdanicabgbrs 3k drika (REDBA,) anpihe@hveNiEs 8UdPRIASE Bnded rétRiced
conbi ned thergmnth nay both be present together in

PresSHES 1 GMRIPGETUBR PIA%Ft exanpl e a tabl et or capsul e, or
Yiele/Ta0 @(S8% of thedmpp i dentical or different
formul ati ons, for exanple as a so-called kit-of-parts.
WO 2007/ 093610 PCT/ EP2007/051411 28 In the foregoing
Exampt If ol | om ng text, H atonms of hydroxyl groups are not
explicitly shown in every case in structura
formul ae. The Exanples th follow are intended to
illustrate the present ir -elmnthout restricting
it. The terns "roomtenpe re"and "amnbient 5
tenperature" are used i nterehangeably and denote
tenperatures of about 20C.| Preparation of the
starting conpounds: |

4-Bromo-3-chloromethyl-1-iodo-benzene

Thionyl chloride (13 mL) is added to a suspension of 4-bromo-3-hydroxymethyl-1-iodo-
benzene (47.0 g) in dichloromethane (100 mL) containing DMF (0.1 mL). The mixture is
stirred at ambient temperature for 3 h. Then, the solvent and the excess reagent is removed

under reduced pressure. The residue is triturated with methanol and dried.



Exanple I Br OH 10 4-Brono- 3- hydroxynet hyl -
1-i odo-benzene Oxalyl chloride (13.0 nlL) is added to
w@poo7oesee®l d sol ution of 2-brono-5-i odo- benzoi BCHEPDOT/051411
CH2Cl 2 (200 nmL). DWF (0.2 L) is added and the
solution is stirred at room %nperature for 6 h
Then, the solution is concentrated under reduced
Yielgr&sG g (&% otthedrg) r esi due i s dissolved in 15 THE (100
m.). The resulting solution is cooled in an ice-bath
and LiBH4 (3.4 g) is added in portions. The cooling
Exabatellli s renoved and the m xture is stirred at room
tenperature for 1 h. The reaction mxture is diluted
with THE and treated wBrh 0.1 M# Iochloric aci d.
Then, the organic layer is SepaL; ed and the aqueous
| ayer is extracted wi¢ yroacetate. The conbi ned
organic layers are dr Na2SO4) and the solvent is
evapor at ed under reduce 20 pressure to give the
crude product. Yield: 47.0 g (99% of theory) Exanple

I Br d 25 4-Bron0-3-kh|oronethy|-1 -1 odo- benzene

4B|:5m00ﬂhbhofztﬁr%hbﬂﬁne(tﬂﬁ-b€hﬁenies added to a suspension of
- 3- hydr enzene

0 (47.0 in
PGP B BRI+ (A BT B IR hl RGOBRE oo TRy nethy-I-
|odeEbéhtzbJ|ﬁé? 41 g)Hidsblved irpdcetdhiai (80 nLY. aNEN €08 gy s@&xdbied aad hhe resulting
S reno

t h
i S D C B oMo B e AT PEY e e etk
extrﬁaédﬂﬁvﬂlﬁ) bth@fﬁbedﬁfte €lthe c\ﬁﬁb%@‘é&ﬁ&ﬁﬁé@ dried/abBP20s6I\n i s Elaporated

%.of th Ex 111 .Br O JO
uno Tpanted diesstfe dpE RS hyie |05@&§@%P%wan%'lc5@fé %)
(cyod:hssaﬂemnlyllanetéteM%m—l sol ut| on (60 m.) is added to
Weﬁ-&ggasé 8Pm8 Pgthyl-l- i odo- benzene (41.0 g)

|n ac ne (50 n.). Nal (0.5 g) is added and
the resulting mxture is stirred at 50 C overni ght.

Exadfy water is added and the resulting mxture is

cl O

ALY

Br |

(5-Bromo-2-chloro-phenyl)-(4-methoxy-phenyl)-methanone

38.3 mL oxalyl chloride and 0.8 mL dimethylformamide 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 trichloride 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
phase is dried over sodium sulfate, the solvent is removed and the residue is recrystallized
from ethanol.

Yield: 86.3 g (64% of theory)

Mass spectrum (ESI"): m/z = 325/327/329 (Br+Cl) [M+H]"
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extracted with ethyl acetate. The conbined extracts
are dried and the solvent is evaporated 10 under
w0 edaoed1pr essure. The residue is purified by PCT/EP2007/051411
chr omat ogr aphy on silica gel (cycl ohexane/ et hyl
acetate 19:1). Yield: 38.0 g @79960f t heory) Exanple
Ivd OO0 15 Br
(5 Br ono- 2- chl or o- phenyl ) - (4- net hoxy- phenyl ) - net hanone
aan oxal yl chloride and 0.8 nL di net hyl f or mam de
——4¥Qa—added to a mixture of 100 g 5-
br onp- 2- chl or o- benzoi c Gicid in 500 niL di chl oronet hane.
The reaction m xture ig|_sti 14 h, then
filtered and separ at ed pl atil e constituents
in a rotary evaporato Y
150 nlL di chl oronet hane;ythe resuftaot solution is
cooled to -5 C, and 4 r5 g ani sol e|are added. Then
51.5 g alumnumtrichloride are added batchw se so
1-Brlohrat4-tihéro-3-@ripethakpben-doesnnpe exceed 5 C. The

sl B § CEbiatincaron e oeu s gahPe” bl peiione and 1015

mL Blemrs&irmin GbfmL @nldortoh&trmma@ods 50 hadsaxetaitrilexd catdded 10 °C. Then

wit\ g oo TP o BB o BfF 4rB 2! APPSR Bfgoes not

excs&nmm‘i_ﬁ e lsobah@rassnntred foo n4 aradl amibteht temipeaaturdhisaforelamother 9 mL

trietﬁ’;ﬂ%@ﬂé %nd gl}fansﬂ_e bbr%a qgf'ugggr%gtﬂgra?e %'el‘é%gé“'lfh% %I&b'% stlmad fora
solven I

I S renp ue rs recr S
furttfer 8rin etriod @b#5-5¢T € ladd tred. c®olgd (G abieht ttemperayt)re Masglution of 28 g

A T oL o o
organiEphmse iMsaphraiebarsl the ageedusppasreis Bxiracted anaher thise Ames with
dusﬁ)?(lxéﬁrétl‘?éqr Ble ﬁcﬁntﬁn&j rganlﬂ) ses are ashed |ce Sh 2M potassmm

ono- 2- chl or o- phény oxy phenyl) - met hanone
hydr@mlefemt@ e onae D Hyngiang. nldﬁ'ekﬂs)vﬁﬂ_SO@'Il@hﬁldflatﬁréﬂh%ﬁh@ solvent

is e@b@ral&p tHE—re@@ﬁé RNl dshkl Qith 2tHaR6I £ dried hPsd>c.Then with
stirring 50.8 nL of boron trifluoride etherate are

Yielg:ffeldio '”@HBWG?WE tenperature does not exceed 20 C

MasERBe&AIMIES): ik smmmﬁsmerﬂd nW*’H] anbi ent
tenperature, before another

Example VI
Cl
SaeY
Br H

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
potassium carbonate solution is added dropwise. At ambient temperature the mixture is
adjusted with aqueous 1 M hydrochloric acid to pH 1, the organic phase is separated off and
the aqueous phase is extracted three times with ethyl acetate. The combined organic phases

are dried over sodium sulfate and the solvent is removed completely.
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triethylsilane and 4.4 nL boron trifluoride etherate

are added. The solution is stirred for a 10 further 3
wh2@endsdo at 45-50 C and then cool ed to amnbi enPCT/EP2007/051411

tenperature. A solution of 28 g potassium hydroxide

in 70 nL water is added and fhe resultant miXxture is

stirred for 2 h. The organic phase is separated and
Yuemh@mgmusfuhbmp is extracted another three tines

Masgrsgectrugi]]g%q{j’ ylgg”ﬁ??géqg& g@i_ﬂﬁd g;gfgixicdghases

solution and once with brine and then dried over
%I sulfate. After the solvent 15 is evaporated,
—ﬁ%e—resn due is washed with ethanol and dried at 60 C.
: | theory) Mass spectrum (ESI +):
mz = 310/ 312/ 314 (Bg+d Exayple VI d O 1
20 Br H 4-(5-brong f zyl henol A sol ution
1- br ono- 4- chl or o- 3- “ben@yl\)> benzene in 150
mL  di chl oronet hane igs cooled in an 1 ce bath. 50 nmL of
a 1l Msolution of boron tribromde in dichloronethane
[4-(5&mnaﬂﬁedlommbrtzhlexphemxwﬂenapusﬂ}bmtejtwnsilahesti rred for 2

h ' h :
e S R M R o S
coolpdﬁr_asrsma ltuathaﬂ'b@n'aﬁe gset- btlhyhimnethylab}dﬂfﬂbrpﬂledmﬁﬁ) . dighoromethane
are g&q‘é&éggﬁioﬁf%ﬁ}%%%wtﬁ?thgggmg)é%gr ob %ﬁl@?th?ﬁ@%gpvﬂaoﬁ]%c The resultant
solupbmisestired e Ghatt @chbEint tearperatuieeand doarodisitaolveithel G0smL
R
and@@t@mﬁh aﬂlsequeﬁwem fwdmgleepeﬂbynatwlztb@wr@gmiloried over sodium

sulfﬁgA@%@g&I%i 1'&1110% th%I r@g Hue LFited t#ra8g cha %éqaory)
pect rum : z = 295/ 297/ 299
cycighameéetl\vsrl peetptev0D: ) i\ 5 Br
Y|eI£l4]'6(é5g F’gﬁ,grgﬂgeg@; or o- benzyl ) - phenoxyl -t ent - but yl - di net
hyl - si | ane

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

Example VIII

2.3.4,6-Tetrakis-O-(trimethylsilyl)-D-glucopyranone

A solution of 20 g D-glucono-1,5-actone and 98.5 mL N-methylmorpholine in 200 mL of
tetrahydrofuran is cooled to -5 °C. Then 85 mL trimethylsilylchloride are added dropwise so
that the temperature does not exceed 5 °C. The solution is then stirred for 1 h at ambient
temperature, 5 h at 35 °C and again for 14 h at ambient temperature. After the addition of
300 mL of toluene the solution is cooled in an ice bath and 500 mL of water are added so
that the temperature does not exceed 10 °C. The organic phase is separated and washed
with aqueous sodium dihydrogen phosphate solution, water and brine. The solvent is

removed and the residue is azeotropically dried with toluene.
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A solution of 13.9 g

4- (5- brono- 2- chl or o- benzyl ) - phenol in 140 ni
walcahilgseooret hane is cooled in an ice bath. Theor/EPHd7/g51411

tert-butyldinmethylsilyl chloride in 20 nL

di chl or onet hane ~are added f 8%l owed by 9.8 nL

triethylamne and 0.5 g 4-dinethyl am nopyridine. The
‘hddeﬁuiganmn$098%hmteon is stirred for 16 h at anbi ent

Mmﬁlnﬁﬁhﬁiﬁéﬁﬁ 2 ?@2[@r6 L?g Sngel?g ugshed tw ce

W th aqueous 1 M hydrochloric acid and once with
ExaRUpeQuUs sodi um hydrogen carbonate sol ution and then
-——gﬁreg over sodium sulfate. After the solvent is

renoved, the residue is fil

(cyclohexane/ethyl acetape 15 Yield: 16.8 ¢

(87% of theory) Ma She 47 Onlza= 410/ 412/ 414

(Br+d) [M+ EP 00070 SIf, Joo o ~

/'S 20 -

eredBt hrough silica ge

solutlon of 20 g D- gl wwono-1, 5-1actone and 98.5 nL

N-wetqylnorphollne in 200 nL of tetrah drofuran S
1- ‘5'_‘ ~(f-mgthoxy-B-gluaopyrages- he Y

A2 Waﬁﬂlo%@mg@l if Q'HlFt M &mLk Ilzeaddﬁﬂwa@tmmqo dm@ﬁ sm@tended in THF (11

mL) ﬁtgﬁeemure fseﬁtrlﬁgg 3? &oﬁwt tle%%ﬁ}agl{rte §§ﬂéﬁg$ﬁrj{'§g'§idf§3?lé§?d il'%nsr?olutlon is

addéed dephisend atselt‘ﬁpﬁf 6ﬁ4JI|5r©m0°<f -fo@lb- Stﬂr%naﬂlﬁrhdthyll-lbeﬁieng% E@Om
olytion Is c

erdfye i B0 GoBeis bt S aichrafPosihere RE <P Bt R iapmed to <0

°C athddisem®B, 4eseteealds-m (t@nethyisilytryglcopypdrase (167 gepes pue) in

tetra;ﬁgﬁro\f\ag ‘(%dmL at(]dgoq resuﬁ gsglmt gl‘ll .‘%36\9' rrr%gg ?o %“‘&SR 'hat coo C,ng bath

ution, and Fine. olve rennve
andtshieed @sanmeen 30 ram@cbtm@tenmrdtyrequlMUs\Mthsmllujlena adﬁ@d and the

7 ' : . .
I’eSLi‘\QFI)t r‘{ﬂggj})’gé%&? ﬂé%@g%@ps Lt rTm%n%?Egn%i grq_??gc eE(trg%tﬁ are dried
ovef Md}ﬂ]msulﬂxaiﬁph@thp)solgpnt |e)refm<®e‘d under reduced pressure. The residue is
dissolved in methanol (80 mL) and treated with methanesulfonic acid (0.6 mL). After stirring

the reaction solution at 35-40 °C overnight, the solution is neutralized with solid NaHCO; and
the methanol is removed under reduced pressure. The remainder is diluted with aqueous
NaHCO; solution and the resulting mixture is extracted with ethyl acetate. The combined
extracts are dried over sodium sulphate and the solvent is evaporated to yield the crude
product that is submitted to reduction without further purification.

Yield: 7.8 g (93% of theory)

The following compounds may be obtained analogously to Example IX:

(1) 1-Bromo-4-(1-methoxy-D-glucopyranos-1-yl)-2-fluoro-benzene
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OO0 O 50
1- Brono- 4- ( 1- net hoxy- D- gl ucopyr anos- 1-yl ) - 2- (phenoxyne
wo byrpsisenzene A 2 Msolution of iPrgC in THEV/ERDOTN51411
m) is added to dry LiCl (0.47 g) suspended in THE (11
m.). The m xture is stirred ag roomtenperature until
all the LiCl is dissolved. This solution is added
ExathpepM se to a sol ution of
4- br ono- 1- i odo- 3- phenoxynet hyl -benégne (8.0 g) in 10
t et rahydrofurang(40 ni) cool -60 C in argon
at nosphere. The solution,is dta -40 C and then

2,3,4,6-tetrakr's-~g y pyr anone
(10.7 g, 90% pure) in | tetfahydmofuran ) is
added. The resultings I"'oy—if5 war me -5 Cin the
cooling bath and stlirred for aRother 30 mn at this

t enperature. Aque Hfbl;[g{ol ution is added and the
resultant mxture is extracted with ethyl acetate. The

combi ned organic extracts @re dried 15 over SOdI um

1- Br%mopét]g;tri?ﬁ,%!l

nm.) and treated W|th mathanesulfonlc aC|d (O 6 m) .
Bord fiftfiordikidifidrE (4.b08L)[EAEdIH 2 SBIuYEA O Qrtorr%54-(410mgthoxy D-

overni ght, the soI ut| on Is neutralized wth solid
glucRAVIEEs- k- 2-(PRRNOYEREMPenZene 4369k and gl IsHane(@egmL) in

dichir&9éetHbfe fSB}ﬁL ) ARCB@R rild %%L%%Féd% 30 WBQRES a rate that the
NaHCO3 sol ution and the resulting mxture is extracted

temWr?WreeEnﬁWa'%&Qﬁ'%i’t’ 20 fhéf he &yitarl $ObEoR RaAReEd 1o &€ grérapperiod

of 1BMLAnSBEh H&étéidl mh@bﬁe@@@o&hﬁm Iﬁ@l’d@%ﬁtcaib‘énﬁt\é%@@h@ﬁ ethd Rsulting
m|xl¥ eld the crude product that is submtted t

Edia Stireshio b (e FERRIRENIVEILIS TMmeXed B th‘?ur%?"éPe ig egtragted with
ethy Qaéi’at@fTﬁe”wuaedergam@Iab/@rwaﬁ@d@wmua@tﬁumwph@te and the solvent is

rem§vagf ORE AU B HOYS ML ETRICBB AR A0 LA Bitng 494 bdypcet

anhydmie 9 Brml.@an6)4l=_d|m€ihy@'nuﬂ)p\f®|ﬁ@®75 6936 Bdded in succession to the

solutlon 'I%Fe)zs%%?(/)r?%ls%llr%d for% 5h afagmtgignt>§er%5eragre 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,]"

The following compounds may be obtained analogously to Example X:

(1) 1-Bromo-4-(2,3,4,6-tetra-O-acetyl-D-glucopyranos-1-yl)-2-fluoro-benzene
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AOO" . 1", 0OI O\ O OOO
1-Brono-4-(2,3,4,6-tetra- O acetyl - D-gl ucopyranos-
wa 20070p981q phenoxynet hyl ) - benzene 5 Boron tri fPODEPTIB7/051411
etherate (4.9 nL) is added tg a solution of
1- br ono- 4- ( 1- net hoxy- D 3
gl ucopyranos- 1-yl ) - 2- (phenoxynet hyl ) - benzene (8.7 Q)
and triethylsilane (9.1 nL) in dichloronethane (35
m.) and acetonitrile (50 nL.) cooled to -20 C at such a
rate that the tenperature maintains below -10 C. The
resultant solution is warned to O C over a period of
. and then treated with aqueous sodi um hydrogen
Eﬁﬂbggggnate solution. The resulting 10 m xture is
stirred for 0.5 h, the organic sol ve is renoved and
the residue is gxtracted wt iyl acetate. The
conmbi ned organi ¢ | ayers are

and the sol ve 5~ Pemdted” The resPdye s taken up
and riding 4 m),
”qu4§¥dineth» z1i nopyri di ne

i n di chl oronet hane (50
acetic anhydride (3

(0.5 g) are added i suckession\to the solution. The
solution is stirr r Q>ﬁVh at anbi ent tenperature
and then diluted wth 15 dichl oromet hane. This

solution is washed tw ce Wth 1 M hydrochloric acid

2. (RO ONBT3 4 B 1B 2| ik, i S

; tarmol to
A figsisrcharghd witk 1gronaet (284, 6-tee-Oracety sD-gblcppyravise] §il)-26. 78

2 ; 3 = 610/ 612
(gl kpRTRe Lo YR Emeprfis 110 BEhdtio Mol = D
sz(@Iﬁ:{eazyiiggnQﬁq:atoogb*i@-ﬂGys 141 mgjrapﬁ éri-bqrt-t(q_\)lphosphonium tetrafluoroborate
(11 11r'n5?' LMsktd(AttBarfor® Theh NMET 2GRN addcdl AHEaRY f&ﬂmﬁq{mixture is

~1-yl)-2-tfluoro-benzene Br ol AOOF O,,'00Y 250
stirrggbatroom/teupeatyretor/ §b2Hiter/dijstionvith ehyl a&taf?pﬂ'@ myixture is filtered

and the filtrate is washed with aqueous sodium hydrogen carbonate solution. The organic

phase is dried (sodium sulphate) and the solvent is removed. The residue is recrystallized
from ethanol.

Yield: 4.10 g (84% of theory)

Mass spectrum (ESI"): m/z = 557 [M+NH,]"

The following compounds may be obtained analogously to Example XI:

(1) 2-Fluoro-4-(2,3,4,6-tetra-O-acetyl-D-glucopyranos-1-yl)-benzonitrile

=N
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N OOOAOO-0 OO5 0 2-(P
henoxynet hyl )-4-(2, 3,4, 6-tetra- O acetyl - D- gl ucopyr anos

wo 27ph3eibenzonitrile A flask charged with  PCT/EP2007/051411
1-brono-4-(2, 3,4,6-tetra- O acetyl - D- gl ucopyr anos-
1-yl)-2- (phenoxynet hyl)-ben3@ne (5.4 g), zinc cyanide
(1.0 g), zinc (30 ng),

ExaP@p2(di benzyl i deneacet one) 3*CHCl 3 (141 ng) and
tri-tert-butyl phosphoniumtetrafl uorobor\lat e 10 (111
ng) is flushed wth argon. Then N\P (¥2 nlL) is added
and the resulting ®ixture is s gd at room
tenperature for 18lh. Afterodi Ly QW gh et hyl
acetate, the mxtureO's T '

ed Yand>the filtrate is

washed w th aqueous sodi um hydroges¥ carbonate
solution. The organic pha3€¢ i O ed (sodi um

sul phate) and the s?rl()?n\ta i removed. The residue is
recrystallized fronmoéth no?ﬁgoYield: 4.10 g (84% of
theory) Mass spectrum (ESI+):Anmz = 557 [ MtNH4] + The

foll ow ng conpounds nay be o.bcg ai ned anal ogously to
2-Brioxamaitiey|-Xd(2,3,481efrh)O-acetyl-D-glucopyranos-1-yl)-benzonitrile

-Flupro-A4-(2.3 4 6-tetra-.0O a | -D- gl uc r anos-
» 330 ol elTulfopna So ) SRR o NigalbdRng B
phe20HhEHB/6-142 BET6-ER200-Ac€HIAA-§ Lico3bandsxayipbenzxhitrild(0. 0 gfand
acet% §{hydride (0.12 mL) in acetic acid (10 ml). The resulting solution is stirred at 55 °C for

6 h and then cooled in an ice-bath. The reaction mixture is neutralized with chilled aqueous

potassium carbonate solution, and the resultant mixture is extracted with ethyl acetate. The
combined organic extracts are dried over sodium sulfate and the solvent is removed under
reduced pressure. The residue is taken up in ethyl aceate/cyclohexane (1:5), and the
precipitate is separated by filtration and dried at 50 °C to give the pure product.

Yield: 0.52 g (75% of theory)

Mass spectrum (ESI"): m/z = 543/545 (Br) [M+NH,]"

Example Xl

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

A solution of 4.0 g [4-(5-Bromo-2-chloro-benzyl)-phenoxy]-tert-butyl-dimethyl-silane

in 42 mL dry diethyl ether is cooled to -80 °C under argon. 11.6 mL of a chilled (ca. -50 °C)
1.7 M solution of tert-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 diethyl 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

temperature. The solution is then neutralized with solid sodium hydrogen carbonate, ethyl
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O O "0O~0-Ir O

2-Brononet hyl -4-(2, 3,4, 6-tetra- O acetyl - D- gl ucopyr anos
wo 27ph3eibenzonitril e A 33% sol uti on of hydr obPOIER2007/051411

acid in acetic acid (15 nL) IC%ESS’ added to a solution of

25

phenyl oxynet hyl -4-(2, 3,4, 6-tetra- O acetyl - D- gl ucopyr an
acelage is helgidd arrbthz esuttantlseluion Blcoggeramattd undet ieducstyyrdsduae

s i adoastrafe Sudeodaeg Wl Rl Rugpa et
extractecdfour tmedpwadttin eth?tm:etaé@dﬂwe@nrrmrned wrganicsphased argldrizédver sodium
sulfgiﬂe(%lpd ﬁ% éol\%ﬂ lilg‘te pﬂ‘Feanglngl Cﬂs R/ngl (ﬁr%‘_ %%Jetlgﬂltnle and 30
e ur € 1'sS extrac
mL alcldbmthaﬁa@nd dmﬂmsnleng el gianiis cented @cﬂ@ @r/la‘ted theajiddr(oe rof 4.4
i FRHNBRULIFHE b8 1iflBrdOLtERle 2 ABEPYRANRLE AR
uced pressure. up 1 n ethyl
tempereturedessoiod hxsegded (G- After tfmmidttha ispeancpigiet the éedegon solution is
I
stwr%tﬁ%%@étggru%%f af Is tB i TU ‘@%ncgf%gn ﬁ?ér@&e@% ﬁ'%e%]rdftgdn O ¥§Jeton§ sodium
hyd@se@@araﬁmqtgs@wyon he 05935@37“9&%'S(SBP§ra[elOIﬁQH46‘/9raql€€@US phase is
extr@i@d‘ﬁ'u?tl%é lNltIQethg'écthQ T@e c@meed organic phases are drled over sodium

| oro- g ucopyranos-1-yl)- 2- roxx enzY
sulfgtebtgﬁf,@ﬁ%nt |§Are§}9|v9 A thefresidye i§ purified by ¢ romatograp y on silica gel

dlclﬁléro(’n%‘tt%'n@mﬁ)etlgar@?' @ﬁ@prlaaaayrharr&Jﬁ@ﬂwmlanta%moxb@h antdfer@gild

| -silane in ether is cool ed 8
whltdj qﬂqd@rseg@@éﬁd bylgi_otgal ﬁq:_g{[)ggho&] Q‘f%hq hyéiéowbgfoup%\@lt@cetlggnhydnde
pyridind aMl 8Qliriéth@ampb yrﬁmeruladtcwdrcbrhéthaﬁa Arid r’@@r‘%t@ﬂi@at@hfbf the

sol ution
reS@tdgtﬂcr%ty%??dsprg?w 8 SUEnoG g aPH aAcebeEs et b abtpigRd
conv&eﬂhrﬁﬂ tlm:ltded:odfpepm Serenfuvaugitheacetyl arsibein mewdhd with 4 M
¢ rh é‘f dvvlthdrylce to a solution of 4.78 ¢
po afs'gm R/ ;KI"8" 0 (trinethylsilyl)-D gl ucopyranone
Yieldn.88 (48% df tebiy) et her chilled to -80 C. The resulting
stirr 48 C. Then a solution
Mas% p%&iumn{_ésﬁrg neggﬁ/%gg EA d_L‘l]n 35 nL 25 nethanol is
added and the resultant reaction solution is stirred
Exaﬁ@e)@@m her 16 h at anbient tenperature. The sol ution
neutralized with solid sodi um hydrogen
carbonate, ethyl WO 2007/093610 PCT/ EP2007/051411 36

1-Chloro-2-(4-cyclopentyloxybenzyl)-4-(B-D-glucopyranos-1-yl)-benzene

0.16 mL lodocyclopentane are added to a mixture of 0.25 g 1-chloro-4-(B-D-glucopyranos-1-
y)-2-(4-hydroxybenzyl)-benzene and 0.4 g caesium carbonate in 2.5 mL of
dimethylformamide. The mixture is stirred for 4 h at 45°C, before another 0.1 g caesium
carbonate and 0.05 ml iodocyclopentane are added. After another 14 h stirring at 45 °C
aqueous sodium 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).

Yield: 0.23 g (78% of theory)
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acetate is added and the resultant solution is

concentrated under reduced pressure. Agueous sodi um
whyarogsm car bonate solution is added to the rPOBREP200Q0S1411

solution that is extracted four tinmes with ethyl

acetate. The conbi ned organi§7phases are dried over

sodium sulfate and the solvent is evaporated. The
Masgsepecttien (BSIYi sspkvied/468 (QP[MiNHGet onitrile and 30 5 niL

di chl oronet hane and the resulting solution is cool ed

to -10 C. After the addition of 4.4 niL
Thetfollogtirgydagidoanags ar2.obtamedematogously fo ErxampdeXBdt her at e ar e

added dropwi se so that the tenperature does not

exceed -5 C. After the addition is conplete, the
(1) T-ehlota-61B-Bedlutoppranps 1-yHtd-Hr(€d)-tebahydradtrae3-Boxy)-aenzyl-beozene
e P L M R B PO R P BB e couping
paﬂng'separated and the aqueous phase is 10 extracted

four times with ethyl ace at eg| The coqplned or ganic

' lvent is
by c ro t ogr aphy
i &t"hanol ). The product

then obtained is |an approx. 6:1 mixture of R'a which

can be separateﬂ By gl ‘tbal acetyl ati on of the hydroxyl

groups wth acetic ;anhydride, pyridine and

4-di met hyl am nopyridi ne in dichl oronethane and
Massepepaina(ESIamizon4®ii43hE)m+Hgsul ting acetyl ated

product from ethanol. The pure acetyl ated [ 3-product

thus obtained is converted into the title conmpound by
(2) r-Ehbovad-(BD-dli®pacabsH ygrm[uﬂﬁ)i-tetrairwtjmah%wildﬂy -deryl]-benzene

Thel?%éc&t‘%ﬁ'l Pé’odgu?)\gvlltﬁ(fel}f%% %g %}i -3- @J %I%eé? 4gﬂfofﬁ%é‘;a%fthe coupling

part[ltM+NH4] + 20 Exarrple XIV a o oo O O

1- Chl or o- 2- (4- cyclopentyloxyb?pzyl C{IB D- gl ucopyr an
os- 1-yl)-benzene 25 0 st ope e are
added to a nlxturecpf 0
1-chl or o- 4- ( p3- Dygl Ucehy!
yl)-2-(4-hydroxyhenzy] ) - benzene and 0.4 g caesium
carbonate in 28 My of odi nethyl f ormani de. The mi xture
is stirred for 4 h lat 45C, before another 0.1 g

caesi um carbonat e “And 0. 05 n i odocycl opent ane are

MasBdgestrunNESN: @not hen4seydn S| Ting at 45 C aqueous
sodi um chl oride solution is added and the resulting
m xture is extracted with ethyl 30 acetate. The

(3) PCHRBA-2-(PBRSE UGG e gy PY-63- Dsgmopyrraa@& figt)®enidie
solvent is removed and the reﬁ due |scpur|f|ed usi ng
o A h

silica gel Owifx

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

(4) 1-Chloro-2-(4-cyclohexyloxy-benzyl)-4-(B-D-glucopyranos-1-yl)-benzene
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Yield: 0.23 g (78% of theory) WO 2007/093610

PCT/ EP2007/ 051411 37 Mass spectrum (ESI+): mz =
wdee4681¢ Cl ) [ MeFNH4] + The fol | ow ng conmpoundsPET/&P2007/051411

obt ai ned anal ogously to Exangl e XIV: 5 (1)

1- Chl oro-4- ([ 3- D gl ucopyrano

1-yl)-2-14-((R) - tetrahydrofuran 3-yl oxy) - benzyl ] - benze

ne The reaction is carr Ot h

tetrahydrof uran- 3-yl @ gul fd d as the

coupling partaer. G 0 Mass

spectrum (ESP+) (

1- Chl oro- 4- ([ 3- gl udopyranos-1-yl)-2-[4-((S)-tetrahyd

r of ur an- 3-yl ox® -benzene The reaction is

carried out with terahydrofuran-3-yl

(R) -t ol uene- 4 sul fonate as the coupling partner. C
Masgrspeettym (F7): 1)/z HA80(EBAEHIMENERk r um (ESI+): miz =

451/453 (A) [MH + (3)

B s SR AT R

spectrum(ESI +): mz = 20 (4)
4- ( 3 Dgl ucopyran

1- Chl or 0- 2- (4- cycl ohexy
os- 1-yl)- berc1)z

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

(6) 2-[4-(1-Acetyl-piperidin-4-yloxy)-benzyl]-1-chloro-4-(B-D-glucopyranos-1-yl)-benzene

The reaction is carried out with 1-acetyl-4-methylsulfonyloxy-piperidine as the electrophile.

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

(7) 1-Chloro-4-(B-D-glucopyranos-1-yl)-2-(4-methoxy-benzyl)-benzene

Mass spectrum (ESI"): m/z = 412/414 (CI) [M+NH,]

(8) 1-Chloro-2-(4-ethoxy-benzyl)-4-(B-D-glucopyranos-1-yl)-benzene



10

15

20

WD 2007/ 093610 PCT/ EP2007/051411 38 d OO"O O
Mass spectrum (ESI+): mz = 480/482 (Cl) [MNH4] + (5)

wa 2@Hloeseoe 4- ([ 3- D- gl ucopyr anos- PCT/EP2007/051411
1-yl)-2-[4-(tetrahydropyran-4-yl oxy)-benzyl]-benzene
O d oo\l \ 1l --CO O- 08 0 Mss spectrum

(ESI+): miz = 487/489 (Cl) [MNa] + (6)

2-[4- (1- Acetyl - pi peri di n- 4>y -1-chl oro-4-(

¢) - beazyld
eacﬂi on is
carried out wt
1- acet yl - 4- met Ryl sl f onyl oxy- pi peri di ne as the
el ectrophile. d @ , OO CXCCNY O O O 10 O WMmss
spectrum (ESI +): On 2 E 508/508 (C) [I\/H—|] + (7)
1 Chl oro-4-([3-D-gl qupyranos 1-yl)-2-(4-nethoxy- benzy
| )-benzene Cd O\ OO0 O 15 O Mass spectrum
Masgsgeatjum (S —méz1?¢2ﬁ(4428(@l))[N{+MhNH4] + (8)

1 Chl or o- 2- (4- et hoxy- benzyl ) -4- ([ 3- D- gl ucopyr anos-

x ) - benzene WO 2007/093610 PCT/ EP2007/051411 39 C
bC loro-4-(B-D-glucopyranos-1-yl)-2-(4-isopropoxy-benzyl)-benzene

Example XV

1-Chloro-4-(3-D-glucopyranos-1-y)-2-[4-(trifluoromethylsulfonyloxy)-benzyl]-benzene

10 mg 4-dimethylaminopyridine are added to a solution of 0.38 g 1-chloro-4-(3-D-
glucopyranos-1-yl)-2-(4-hydroxybenzyl)-benzene, 0.21 ml triethylamine and 0.39 g N,N-bis-
(trifluoromethanesulfonyl)-aniline in 10 ml 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 extracts are dried over sodium 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 (Cl) [M+NH,4]"

The following compounds are obtained analogously to Example XV:

(1) 1-Cyano-4-(3-D-glucopyranos-1-yl)-2-[4-(trifluoromethylsulfonyloxy)-benzyl]-benzene
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OO0 O O Mass spectrum (ESI+): mz = 426/428 (d)
[ MFNH4] + (9) 1-Chloro-4-([3-D gl ucopyranos-
wa 20070981 4- i sopr opoxy-benzyl )-benzene 5 O CQ/EP2007/051411
O Exanple XV 10 d Q SOO46I \'1 d ~F OFF O
"0
1-Chl oro-4-(f3-D gl ucopyranos-1-yl)-2-[4-(trifluoronet
hyl sul f onyl oxy) - benzyl | - benzene 10 ngy
4- di met hyl am nopyyi di ne are added to a sol ution of
e
4- h$ ro>|<_.ybenzyl ) - benzene, 0.21
aq 0. 89 ¢ N-bis 15
onyl)faniline in 10 m dry
hl ogonet hane. The solution is stirred for 4 h at
et ‘Denperature and then conmbined with brine. The
resufpting mxture is extracted with ethyl acetate,
the organic extracts are dried over sodiumsulfate,
Masanrgetthen E81Vent/z S0 gvtedEd. The residue is purified
by chromat ography on silica gel
(di chl oronet hane/ met hanol 1:0->4:1). Yield: 0.33 ¢
Exa(mp®¥\df theory ) 20 Mass spectrum (ESI+): mz =
530/532 (C) [M:NH4] + The fol |l owi ng conpounds are
obt ai ned anal ogously to Exanple XV: (1)
1- Cyano- 4- (1-D gl ucopyran c Q. j£P uor onet hy
| sul f onyl oxy}i- benzyl ] - ben 0956% F
\ 0 OF F
F

PCT/ EP2007/

oh

1-Chloro-4-(2,3,4,6-tetra-O-acetyl-R-D-glucopyranos-1-y)-2-[4-(trifluoromethylsulfonyloxy)-

benzyll-benzene
To a solution of 5.6 g 1-chloro-4-(R3-D-glucopyranos-1-yl)-2-[4-(trifluoromethylsulfonyloxy)-

benzyl]-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 h. After adding 50 mL of water, the resultant mixture is stirred for another 5
min. The organic phase is separated and washed with aqueous 1 M hydrochloric acid and
aqueous sodium hydrogen carbonate solution. After drying over magnesium sulfate and
evaporation of the organic solvent, the product is yielded as white solid.

Yield: 7.0 g (94% of theory )

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

The following compounds are obtained analogously to Example XVI:

(1) 1-Cyano-4-(2,3,4,6-tetra-O-acetyl-3-D-glucopyranos-1-yl)-2-[4-

(trifluoromethylsulfonyloxy)-benzyl]-benzene



O OO WMass spectrum (ESI+): mz =504 [MH + 5
Exanple XVI d OAS OOI | ¢ ~F OF OF O OOTo
wa 2@hlogseoe 4- (2, 3, 4, 6-tetra- O acetyl - f 3- D- gl ucopgT/aPme7/051411
1-yl)-2-T4-(trifluoronethyl sul fonyl oxy) -
benzyl | - benzene 10 To a sol ufion of 5.6 g
1-chl or o-4- (1- D-gl ucopyranos-1-yl)-2-[4-(trifluoronmeth

yl sul f onyl oxy) - ]- benzene in 75 L
/jiichloroneth. = e§ |ver 7 mL pyridine,
8 nL acetl
§g Phare T he SO Flon is stirred at
i ure for 1 h. After adding 50 nL of
tant mxture is stirred for another 5
The organlc phase i s separated and washed with
aqge%us © drochloric acid and 15 aqueous sodi um
hydr ogen c%rbonate solution. After drying over
magnesi um sul fate and evaporation of the organic
I d ivel ded as white solid. Yield:
Mas%%gga%gég’gf $8h [N/I$NM$]

eory ) s spectrum (ESI+): mz =
698/ 700 (d) [NHNH4]+ 20 The foll owi ng conpounds are

Exa@@kﬁ%ﬂ?d anal ogously to Exanple XVI: (1)
-Cyano-4-(2,3,4,6-tetra- O acetyl - 1- D- gl ucopyr anos-
1-yi)-2-[4- S
(trifluoromethyl sul fonyl og p yénzene WO
2007/ 093610 PCI/ OSO OOl |
O F AOF O+-0O0 ] ' '
[ MFNH4] + Exanpl e

1-Chloro-2-(4-ethynyl-benzy)-4-(R-D-glucopyranos-1-yl)-benzene

25 mg of copper iodide, 44 mg of bis-(triphenylphosphine)-palladium dichloride, 0.30 ml
triethylamine and finally 0.14 ml of trimethylsilylacetylene are added under argon to a
solution of 0.32 g 1-chloro-4-(3-D-glucopyranos-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 90 °C. Then another 25 mg of bis-(triphenylphosphine)-palladium dichloride
and 0.1 ml trimethylsilylacetylene are added, and the solution is stirred for a further 10 h at
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 ml of
methanol and combined with 0.12 g potassium carbonate. The mixture is stirred for 1 h at
ambient temperature and then neutralised with 1 M hydrochloric acid. Then the methanol is
evaporated off, the residue is combined with 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 (Cl) [M+NH,]"

Example XVIII
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1- Chl oro- 2- (4- et hynyl - benzyl ) - 4- (f 3- D- gl ucopyr anos-
waz207p9dsemzene 25 ng of copper iodide, 44 ng OPCT/EP2007/051411
bi s- (tri phenyl phosphi ne) - pal | adi um di chl ori de, 0.30 i
triethylanine and finally 0.44 m of
trinmethylsilylacetyl ene are added under argon to a
solution of 0.32 g Cl
1-chloro-4-(1-D
yl sul phonyl oxyp
di net hyl f or mam de.
mxture i's stl rregd

4-(trifluoroneth
s 3 m of

' istightly sealed and the
~8 h at 90 C. Then another 25

and 0.1 m trimethyl © 1yl acetyl ene are added, and the
solutlon i s stlrredfor afurther 10 h at 90C. Then
3 thy Y dré3-E E€BY&RE on i s added,

2 g %w ch%wti(@ethympgekm i ﬁs D%Mobﬁ%ﬁé’s iy Benidrnse Wiskdlved in 10

acetate, and ani ¢ phases are

ml o pTUPCB LS 2165 SRa! Sifaali G A d0Tmpala o Gareie aHded and the

resuhlﬁﬁﬂmﬁw%)@rsﬂir@@undéﬂﬁydr@@élﬂﬂtﬂwdsﬁhé}b $F Qﬂmz)%deﬂnrgh5 male r@ction
nol an sium car on?

th
mixiieS AP PTG At TBIe 9 Cca B gTerEoPs
chroafglodrBgty dresiidadjel @Rshiorbrbthdndvinein@neicihd-esi1g. aci d. Then

evaporated off, the residue is
Y'elgo%nﬁé%b/a\?ﬂhﬁog 'ine and extracted with ethyl acetate.

MasEhpectamgE810: ext ead0”12 ¢CI) petntd,'are dried over sodium
sulfate, and the solvent is renoved. The 20 residue is
purified by chromatography on silica gel

ExafnghieckiXor onet hane/ met hanol 1:0->5:1). Yield: 0.095 g
(40% of theory ) Mass spectrum &ESH ; 566 = 406/ 408
(A) [MtNH4] ® Exanpl e XV ) 1
PCT/ EP2007/ 051411 4%, Cl
1- Chl or 0- 2-{"4-"ey hemy
-benzene 2,87 g |
1-chl or o- 2- (4- et lgyn

- D¢l ucopyranos- 1-yl)

é’r@y‘l/()\- 4- (1- D- gl ucopyr anos-

1-yl)-benzene arg dissolved ih 10 nl of ethyl acetate
and 5 m of et o 10% pal | adi um on carbon are
added and the 5 resulta t mxture is stirred under
hydr ogen at nosphere (1 atn) overnight. The reaction

1-Cinfbpot2+f4e(($ stefrathyidesferdn SwdoxyGekndyd-4a@ M 4, Beetfa-OtacatyeB-Ds

ntra The residue is purified by
uchRShos %Q Fon silica gel (dichl or omet hane/ net hanol

To dlsdutieh:0f 2.02Yg ttldoroi4-(B-I0-g(L@dpyrafiost help2y[3-((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-dimethylaminopyridine. 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 solution.
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 may be obtained analogously to Example XIX:

(1) 1-Chloro-2-[4-((R)-tetrahydrofuran-3-yloxy)-benzyl]-4-(2,3,4,6-tetra-O-acetyl-3-D-

glucopyranos-1-yl)-benzene



Mass spectrum (ESI+): mz = 410/412 (Cd) [MNH4]+ 10
Exanple XIX A 0,,. 0 CO AOOO" 0 Oo0oTO

wa 2@loegeos 2- [ 4- ((S) -t et rahydr of ur an- 3-yl oxy) - beewyPi00%es1411
(2,3,4,6-tetra-O acetyl -(3-D
gl ucopyr anos-1-yl ) -benzene 43 To a sol
1-chl or o- 4- ([ 3- D- gl ucopyranos-1-yl) - 2- [
rof uran- 3-yl oxy) - benzyl] - be
di chl or onet hgne is added
pyridi ne, 2. @ ’
4- dlnethylan1n6byr|d|ne TheOreactlon solution is
stirred at anbient\temperafure for 4 h. The sol ution
is diluted with nL di BT ohonet hane, washed twice
with 50 nL 1 Mh LE£®C acid and once with sodi um

I

tion of 2.02 g

[
-((S)-tetrahyd

m. o

hydr ogencar bondt e éblut on. 20 After drying over
sodium sul fate, the solvent is evaporated to yield the
product. Yield: 2.53 g (91 % of theory) Mass spectrum
(ESI+): mz = 642/644 (C) [MtNa]+ The foll owi ng

(2) tOhpaRys-cytinpeh iy ioaitbahndct-@1ah 6getus Dyadety-BrrgDLEp Y NEs-1-y1)-
25 (1)
benTzr@hloro-2-[4-((R)-tetrahydrofuran-3-y|oxy)-benzyl]-4-

(2,3,4,6-tetra-O acetyl -[ 3 o
glucopyranosol yI) benzeng s6ld\[;3¥

PCT/ EP2007/ 4D A A 0 K0 PO 0 0O (2)

1- Chl or 0- 2-7( 4- G&CIopent.loxyabenzyl)-4-(2,3,4,6-tetra-

O acetyl -[ 3- D-gluco- ra qg;jg:yl)- benzene O O AO

o O O
/& o\fo
5
Mass spectrum (ESI"): m/z = 634/636 (Cl) [M+NH4] "
(3) 1-Chloro-2-(4-cyclobutyloxy-benzyl)-4-(2,3,4,6-tetra-O-acetyl-B-D-glucopyranos-1-yl)-
benzene
Cl o)
i AR
)ko
/K o) )
°T
10

(4) 1-Chloro-2-(4-cyclohexyloxy-benzyl)-4-(2,3,4,6-tetra-O-acetyl-B-D-glucopyranos-1-yl)-
benzene
Cl

15



0 0 TO 5 Mass spectrum (ESI+): mz = 634/636 (Cl)
[ MENH4] + (3)
wa 2@hlogseoe 2- (4- cycl obut yl oxy- benzyl) - 4- (2, 3, 4, Bct/e@P1087/031411
-acetyl -[ 3-D- gl ucopyr anos- 1-XI )- benzene d O AOO
O 0O~000 10 T (4) 4
1- Chl or o- 2- (4- cycl ohexyl oxy-benzyl)-4-(2,3,4,6-tetra-0O
(5) 4 &hdrgdd-R.3, 06t trac Oy e ighRH-gldeoplylanoba rheh@ -(@tran@irGbyr&®4-yloxy )-

ben%ﬂ]géqg)(z)eneo 0 TO 15 WD 2007/093610 PCT/ EP2007/ 051411
1-Chloro-4-(2,3,4,6-tetra-& cQpyranos- 1
-yl)-2-[4-(tgtrahydropyra . nzene
ad O OOc

O
2-[4-(1-Acetyl Qpi p
2,3,4,6-tetra- 0O acge
benzene 0 Cl / 09

5  (6) 2-[4-(1-Acetyl-piperidin-4-yloxy)-benzyl]-1-chloro-4-(2,3,4,6-tetra-O-acetyl-p-D-

glucopyranos-1-yl)- benzene

10
Mass spectrum (ESI"): m/z = 585/587 (CI) [M+NH,4] "

(8) 1-Chloro-2-(4-ethoxy-benzyl)-4-(2,3,4,6-tetra-O-acetyl-B-D-glucopyranos-1-yl)-benzene

15



ON 0" QA O AO-- --TI OO0 0 O (7)
1- Chl oro- 2- (4- et hoxy-benzyl)-4-(2,3,4,6-tetra-0O acety
wo 2§03/0836g0 ucopyr anos- 1-yl)-benzene 0 ClI AO OPQ/EEX001051411
~0 0 O 10 Mass spectrum (ESI +% mz = 585/587 (Cl)
[ MEFNHA] + (18)
1- Chl oro- 2- (4- et hoxy-benzyl)-4-(2, 3,4,6-tetra- 0O acetyl
-[ 3-D-gl ucopyranos- 1-yl)- benzene O CI /| 0 AOO O O

©) Lol F s PR RN 2 o A G ey By PRbss -y

beneetr;el [ 3- D- gl ucopyr anos- 1- yI) benzene O a o 000
O- 00 TO 5 (10) c 0
1- Chl or o- 2- (4eet hyl - benzyl 5 4 etre- O acetyl -
[ 3- D- gl ucopyr nos- AOIO 0"" O O
0 TO 10 (11
2- (4- Acet oxy- benzyI)
| - [ 3- D- gl ucopyr anes-

zene

{7&4-(2, 3,4,6-tetra- 0O acety

10  (11) 2-(4-Acetoxy-benzyl)-1-chloro-4-(2,3,4,6-tetra-O-acetyl-B-D-glucopyranos-1-yl)-benzene

o
/§ 0] O]

oy
Mass spectrum (ESI"): m/z = 608/610 (CI) [M+NH,] "

Example XX

15
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a oTr oV T V1 O AOOO-O 00 TO Mass spectrum
(ESI+): mz = 608/610 (C) [MNH4] + Exanple XX 0 C
WAD00/0361@0°'0 0 O 15 T WO 2007/ 093610 PCT/ EP2027T/@Bb41d51411
46
1- Chl or 0- 2- (4- net hyl - benzvl ) #8- (2, 3, 4, 6-tetra- O acet y!
-1! -D-glucopyranos-1-yl)-benzene
1-CilbiosBtinginal-bemzpipatin A gl etrb S apdtyl- fEI:DFIIlllIdobvrianoﬁ d)lvl)ébleeiene

oS PP B E1 LG Bl oo BB Y oot
bis( d'bi’nér@ﬁ)hn&ghlnqueﬁiocerm-dmmpmmlledamﬂlI)dIiZ Mggdh THF &hmL) in Ar
atmés.cpgw Ea%% dphtng nr{%ﬁ( cg-rb%tH. The Hlxtﬂr%qs Elﬂredr]ﬁ tH Se-Bgtw?orf (Pé h and then

1-chiloro#H(@1304 @-gt@-G; a¢emf&1§1 glacapyemesy H)12-B-(Gifuoopatatrodfonyloxy)-

ben e]ytge)nﬁ% {)@nze & kjg{ﬂ%gﬁrgg gukb‘%gwn?téb%ge)rﬁ:e aal_dergoiP/sEccession.

Theiji¢e-pash irgmaipved andiitid ealxture is be@teé 8t eflux foTR& 1. Adtebeaoting to room
temB Yeq M'H?drbblﬂom é&ﬂdiifseadbéd Qﬁcﬂh@%éﬁtm@% hﬂd?r E%ﬁ rgctéd ith ethyl

After cooling to room enper at ur e,

acefgtg. dhe §Xté€ij-‘éFe@P”8ﬁ§d far%drreélgqyp[ $Q§5@erﬁ‘)@f3{ﬁ @nqj §|'lee§gi\¢egt;|§égmoved
TheWedifueit %thledaé%ﬁéh%rﬁatoJrQShﬁM é.ﬁ’c%téel Wklbﬁ&}a(ﬁé/eﬂ{y?a&ftétsq 0->2:1).

over sodj um sul fate, and the solvent is renmpved
Yield:{a23 @é‘??(ﬂ/el@“ihgorpil)rl fied by chromatography on sili ca

gel (cycl ohexane/ethyl acetate 1:0->2:1). Yield: 0.25
Exag iSZ%)of theory ) Exanple XXI 0 d AOO0 O O O-O

1-Chloro-2-(4-cyano-benzyl)-4-(2,3,4,.6-tetra-O-acetyl-R-D-glucopyranos-1-yl)-benzene

Tetrakis(triphenylphosphine)palladium(0) (0.13 g) is added to a flask charged with 1-chloro-
4-(2,3,4,6-tetra-O-acetyl-3-D-glucopyranos-1-yl)-2-[4-(trifluoromethylsulfonyloxy)-benzyl]-
benzene (0.80 g) and zinc cyanide (0.14 g) in Ar atmosphere. The mixture is stirred at 100
°C for 3 h. After cooling to room temperature, ethyl acetate is added and the resulting mixture
is filtered, washed with aqueous NaHCOQ; 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 (Cl) [M+Na] "

Example XXII

HO

OH

4-Cyclopropyl-phenylboronic acid
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15 1- Chl or o- 2- (4- cyano- be
nzvl)-4-(2,3,4,6-tetra-0O acetyl - (3-D gl ucopyranos-
wa 2007)p9dsenzene PCT/EP2007/051411
Tetraki s(tri phenyl phosphi ne) pal |l adi um(0) (0.13 g) is
added to a flask charged witfi’1-chl oro-
4-(2,3,4,6-tetra-0O acetyl - (3-D gl ucopyranos-
2.5 W-nBuhIRRi[ih-if hé)kefnleL(tDct B et ey et fdeapytisextp) 1-tremoyd-¢yclopropyl-

vengrS a1 P 804 AR LBl D ehllpd o B e respn
solufdn ersticed bi 470 °Cciorr3m'_mnt®|fme trasaprapy! ledrhtel (8 &oalt)as eddesl. The
son R 0 S ol b0 e Wi ARl ol o8 T BRAGE 5 mu)

aqueou drie
Theaﬂ@btlbh m)gorlevefurthblswamdﬁv exhm TEngeradsiecnd them the organic phase is

Yy ' \{
sep%rﬁ{(;f{()jf @ea dseéﬁg Bé%s%ﬂ% %(t?%%q} \3/|th étﬁ)ﬁl %rzetgg %@qﬁé ?(%ﬂ)l%d organic
phagegag dried (s@gium(%mqﬂaée XKig sah@Rt is gvapgraigg|and the residue is washed
- / .
ik YL SRR AR SRk RO
Y'e|Q1?49%9h5_()°°P%th9%}sd dropwi se to 1-brono-4-cycl opropyl -
MasQ%Béanﬁngés|92n92 QWWM%@@]Z and tol uene (50 ni)
0 -70 C. The resultan solution is stirred
at -70 C for 30 mn before triisopropyl borate (8.5
TheMbllowiry @weRANdsTMGY bé 8btdine8RnhBg¥@IyBEXEmMpedXIfc and
et henlrfgreat ednvathy4 M aqSeoSs ﬁydr)glghl ori c acid (15.5
m.). 5 The reaction mxture is further warned to room

(1) 4-BARBfoAicHidxy pRENIEESNiE BEdOr gani ¢ phase is separated.
The aqueous phase is extract ed thyI acetate and

the conbi ned organic phase d (sodi um
»ora d and the residue

sul phate). The sol veg{b IS
is washed wth a mXtupge t her” and cycl ohexane to

gi ve the product as a cd)l orless solid. Yield: 2.92 ¢
(60% of theory) 10 Mass §'pectrum (ESI-): mz = 207
Mas%%)ectm}#té@@] m£32§9rd|9%m:c§@ﬁp0unds may be obt ai ned

anal OgOUS
In a gdepprfyre Hp@nt’é? H@k‘?dLﬁﬁ &nsarbed éﬁoYect?‘%é?rﬁpW is prgpared flome4-
dlfluémnﬂ_éb%%ﬁ?( 1-MBS-DeSRAB LUEHBNRAVRICT 1o gdRetates thé3Byliietal compound and

trapping this intermediate with trimethyl borate.

(2) 4-Difluoromethyl-phenylboronic acid

HO_
i

OH
Mass spectrum (ESI"): m/z = 172 (Cl) [M+H]"
In a departure from the procedure described above the compound is prepared from 4-
difluoromethyl-1-iodo-benzene (prepared from 4-iodobenzaldehyde using
diethylaminosulfurtrifluoride (DAST) in dichloromethane) using iPrMgCl to generate the

arylmetal compound and trapping this intermediate with trimethyl borate.
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In a departure fromthe procedure descri bed above the

conpound i s prepared from 4-
wa@ledo7oessooret hoxy- 1- i odo- benzene using i PrMgCl POT/EP2007/051411

generate the arylnetal conpound and trapping this

internmediate with trimethyl frate. 20 (2)

4-Di fl uor onet hyl - phenyl boronic acid FF HOB\ I H
ExaMpgsxdliectrum (ESI+): mz = 172 (C) [MH + In a

departure fromthe procedure descri bed above the

conmpound is prepared from4- 25

di fl uoronet hyl - 1-i odo- benzene (prepared from

4-1i odobenzal dehyde USIQ%$

di et hyl am nosul furtrifl r|de (DAST) in

di chl or onet hane) usi ng ’ generate the

aryl metal conpound ang is internmediate with

trimethyl borate. WOk / EP2007/ 051411 48

Exanple XXII1 CN O Br C|)

1- Br ono- 4- cyano- 3- (4- mErhoxy- benzyl ) - benzene A m xture

of 25 g of ethyl (4- nethoxy phenyl)-acetate, 27.4 g of
1-Bromordseang-:(dynethexybenzylibenzensene and 20 L of
A miXture by g BVéthﬂ' uméth@q%@nyns&ufémw . @Q@Eﬂ-bfd?n&ﬂ—cﬂarﬁ) Pfiuoro-

otassiumte ut o
ben 't‘?é’trt‘?l)ﬁ LBy PHY P{ 1m9dh3ftpgrr%mt-g-ggf,isﬁéowl}ﬁgdq%wﬁgr 1.4.q,pfpotassium tert

butdx®RieQiv1 3@ (L ON\I-méthyISﬂyrrfol'dhﬁl-Q o‘nerkeéplh@ufe tampé@m below 10°C. After

1 t
stirigg oo 6 tog PR e R Pl 2ot i oM agugous
sodiuf t@fdrdxi‘dwar@taediéd @ik thamixtoers stergoeovatnighe at robm temperature The
fractlon evapor at ed. |due '

met5ie P Pievs S eEOBCE BsBined Yo afhEe8.g fporum nyaronce
andextracied edh mrttﬂmtylmetth}tbamyt -Tire talqyéoustphase isHoalified wnétbsM

hydlgalgﬁlgﬁc %8d gﬁ(!t ?ﬁrécfe% v}Mht Qh)?[ ?éta@s%(/&%r rﬁlééngrgé%ﬁtﬂgﬁ%’ ethyl acetate

Xtrac
extre@ﬁbrelm@penatqdl amjdm eesilue dogetheer wéth 426 rdvefpoNalireethgricrmamide
i . i f i . .
end il 4 IR AbolHie My JeROTe o 1 ik e TEoctbh mixurg s
dilutgd witb@gueeys spdivgubicartyprate ane extiagtadi sevenaktimes wig ¢thylegetate. The
comirlel AFUAOUS iepba@d@neqr@@%ms cARBIBXS Bt ALnSRY er al
Y|eId 13 g (33% of theory)

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

Example XXIV
Ethyl 4-cyclopropyl-phenylacetate

\/O O

Prepared from Ethyl 4-bromo-phenylacetate by transition metal catalyzed coupling with
cyclopropylboronic acid using tricyclohexylphosphonium tetrafluoroborate, palladium acetate,
potassium phosphate in toluene and water according to Tetrahedron Lett. 2002, 43, 6987-
6990

Mass spectrum (ESI*): m/z = 205 [M+H]"
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conmbi ned extracts are evaporated and the residue
crystallized fromnethanol. Yield: 13 g (33% of
wo b@anydeiihass spectrum (ESI+): mlz = 319/ 321 (BCi/EP2007/051411
[ MMNHA] + 20 Exanple XXIV Ethyl
4-cycl opropyl - phenyl acet at e 490025 Pr epared from
Et hyl 4-brono-phenyl acetate by transition netal
catal yzed coupling with cyclopropyl boronic acid using
tricycl ohexyl phosphoni um tetrafl uoroborate, palladi um
acetate, potassium phosphate in toluene and water
Preparatiod iohthetendiaimpdsttson Lett. 2002, 43, 6987- 6990
Mass spectrum (ESI+): mlz = 205 [ M+H + WD 2007/ 093610
PCT/ EP2007/ 051411 49 Preparation of the end

Exagpigpbunds: 5 Exanple 1 N 0", CO o 'OO
4- ((3-D-gl ucopyranos-1-yl)- 2 [/AN((S) tetrahydrofuranyl
- 3- oxy) - benzyl | - benzon e Xt uce, of 00 g

-3 o@daenzyl ] - 4-

acetyl - [ 3- D-§ ucgpyr ahos-1-y , 0.16 sodium
cyani de and 0.35.g nikkel bromde in 10 2.5 nL

N- met hyl - 2- pyr €0l i df nor@ is heated in a mcrowave oven
at 220 C for 15 mp After cooling to room

te erature vvater IS added and t he resul tlant mxture

(2346tetr o

A m&gﬂé %m @G‘ bﬁ%%r@-@ﬁ(b@ﬂ&l‘a‘%d&ﬂnﬁyl @hﬁyﬁ@én\égﬁh ZQQGS tetra-O-

residue is dissolved'in

acey bRl 4Cqpy iR s ihrepars pd‘@ S@@J!um ¢YGRIdE @nd GRS P ”'ﬁi?%l b'fq“ﬂéde in

25 Fn@leFdeﬂﬂ'l %W&Md%nb% Sdatdd I8 rAlroVEbE 80dn APDeCabMH PEmin. After
fo h. The solution is neutralized 15 with 1 M

cooldp SRANT (TR BIEioch aIRa SR EE AR aT el isiaioctsfith oty

acefa&? infteedrying %X%ﬂ@@gﬂﬂsdﬂatdhng@vayb@f??{ ?Ttﬁe scgttﬂt] qumdtus
. e ract s are r e over sodl um su ate an e sol ven
d'SSPE’e?' é‘&é%d‘"etﬂ?ﬂﬂ’ér“ %Sﬁ% MAPieaLs prtassium ByGrawfe salutan is added

and phy iebtteth doyutioh st gt aﬂb}énuémﬁedaltu’rafcg@ h. The solution is neutralized
with(1 I@&gb%} gﬁ(t; di] gllmdrﬁtehrr?en(ﬁanol is e)vapora ed. Theoress)%ug is ex?racted 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 (ESI"): m/z = 442 [M+H]"
The following compounds may be obtained analogously to Example 1:

(2) 4-(B-D-glucopyranos-1-yl)-2-[4-((R)-tetrahydrofuran-3-yloxy)-benzyl]- benzonitrile

=N

(3) 2-(4-Cyclopentyloxy-benzyl)-4-(3-D-glucopyranos-1-yl)-benzonitrile



20 Mass spectrum (ESI+): mlz = 442 [MWH] + The

foll ow ng conpounds nay be obtai ned anal ogously to
wezampdsid: (2) PCT/EP2007/051411

4- ([ 3-D-gl ucopyranos-1-yl)-2-[4-((R) -tetrahydrofuran-3

-yl oxy) - benzyl ] - benzonitrile@d N OO"""CO \ I \ O

0O O 25 0 (3

2- (4- Cycl opentyl oxy- benzyl) - 4-

3- D- gl ucopyr anos-
1-yl)-benzonitrile WO 2087093610 RCHER2007/ 051411
50 jNO OOO"OO( O
2- (4- Cycl obupyds bepA Z D! ucopy+anos-
1-yl)-benzonitrille NO OO"O O 5 (5)
2- (4- Cycl ohexyl Xy r%yl )-4-([3-D gl ucopyranos-
1-yl)-benzonitrile | N 0--c OO0 O O (6)

2-[ 4- (Tet r ahydr opyr@n- 4-yl oxy) - benzyl ] - 4- ([ 3- D- gl ucopy
ranos- 1-yl)-benzonitrile N OOO--co

(4) 2-(4-Cyclobutyloxy-benzyl)-4-(B-D-glucopyranos-1-yl)-benzonitrile

(7) 2-[4-(1-Acetyl-piperidin-4-yloxy)-benzyl]-4-(B-D-glucopyranos-1-yl)-benzonitrile
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0 010 O (7)
2-[4-(1-Acetyl - pi peridin-4-yl oxy)-benzyl]-4-([3-D-gluc

wopyramsse 1-yl)-benzonitrile N OO ON O "EXOEPDOMZ1411

2007/ 093610 PCT/ EP2007/051411 51 (8)

2- (4- Met hoxy- benzyl ) -4- ([ 3- D5@I ucopyr anos-
1-y|)-benzonitri|e N O OO O O Mass spectrum
(ESI+): mz 403 [ MFNH4]+ 5 Thi s compound i s al so
obt ai ned

SN RAARAISEHT OB (v o
XXI'l'l) and
2,3,4,6-tetrakis-O (trinepk
a manner anal ogous to Ex
reaction with
tetrahydrofuran at |-87Q0 and that the reaction with

nmet hanol / met hanesut IOﬁCi dis perforned at 55C. 10
(9) 2-(4-Ethoxy-benzyll )-4-([3-D glucopyranos-

1 yI) benzonitrile NOD OO O O O 15 Mass spectrum

= 417 10
Mas, S{)F%I U[S—' E%QO'B% EY J;W}}'_\W (2 ()4- I sopr opoxy-benzyl) - ben

Thig corhpaundés aldb oltdain€d @om 1-bromo-4-cyano-3-(4-methoxybenzyl)-benzene

HQicopyr anone in
bxcept that the

(Example XXIIl) and 2,3,4,6-tetrakis-O-(trimethylsilyl)-D-glucopyranone in a manner
analogous to Example XlII except that the reaction with tert-butyllithium is done in
tetrahydrofuran at -87°C and that the reaction with methanol/methanesulfonic acid is
performed at 55°C.

(9) 2-(4-Ethoxy-benzyl)-4-(B-D-glucopyranos-1-yl)-benzonitrile

N

Mass spectrum (ESI"): m/z = 417 [M+NH,]"

(10) 4-(B-D-glucopyranos-1-yl)-2-(4-isopropoxy-benzyl)-benzonitrile

Mass spectrum (ESI"): m/z = 431 [M+NH,]"

(11) 2-(4-Ethyl-benzyl)-4-(B-D-glucopyranos-1-yl)-benzonitrile



O O O Mass spectrum (ESI+): mz = 431 [ MtNH4] + 20
(11) 2-(4-Ethyl-be nzyl)-4-([3-D glucopyranos-
wa2007p93semzoni tril e WO 2007/ 093610 PCT/ EP2007/ D&SLARD07/051411
52 N OO O"O O \WMmss spectrum(ESI+) mz = 401
[I\/H-NH4]+ (12) 02
4- ([ 3-D-gl ucopyranos-1-yl)-2-(4-hydroxy-benzyl)-benzon
|tr|Ie 5 The corrpound was prepar N from

I-[3 Dglucopyranosol yI S \ 000"0 O

2- (4- Met hoxy- ben
-yl )-benzonitrile ( anpound 1(8)) follomed by et her
cl eavage with boron Qribronm de and deacetyl ati on.

Mas%?s%%gquﬁ? 8?%'80@_(/% a?ﬁ%1s Ni |_IL‘; 2- (4- nmet hyl - benzyl ) - benzoni
trile 15 N OCOO"O O Mass spectrum (ESI+): mz =

(12) %g%—l%-%ﬁ% Tél‘r%&grgé nos 83%\ beBzonltnIe trile 20

ri
5  The compound was prepared from 2-(4-acetoxy- benzyl) 1-chloro-4-(2,3,4,6-tetra-O-acetyl-p-

D-glucopyranos-1-yl)-benzene

Mass spectrum (ESI"): m/z = 389 [M+NH,]"
10  The compound is also obtained by peracetylation of 2-(4-Methoxy-benzyl)-4-(3-D-
glucopyranos-1-yl)-benzonitrile (Compound 1(8)) followed by ether cleavage with boron

tribromide and deacetylation.

(13) 4-(B-D-glucopyranos-1-yl)-2-(4-methyl-benzyl)-benzonitrile
15

Mass spectrum (ESI"): m/z = 387 [M+NH,]"

(14) 2-(4-Cyano-benzyl)-4-(B-D-glucopyranos-1-yl)-benzonitrile
20
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WD 2007/ 093610 PCT/ EP2007/051411 53 NNOO OO O O
Mass spectrum (ESI+): mz = 398 [ MFNH4] + Exanple 15 5
WOL@D091616 O O PCT/EP2007/051411
4- (15- D gl ucopyr anos-1-yl ) -2-(4- met hoxyet hoxy- benzyl) -

benzonitrile 2-Brompethyl mBfhyl ether (85 pl) is
added to a m xture of 4-([3-D glucopyranos-1-yl)-2-(4-
hydr oxybenzyl ) - benzonitrile (O ONg) and_gesi um
carbonate (0.39 g) in 3 LAE f or mami de.
The m xture is stirred at h, before water
and brine are ted-O ’ A xture is
extracted with ethyl acetate, the conbined extracts
are dried over sedhU phate and the solvent is
renmoved under reduced preSsure. The residue is
purified by chronatoé}aphy on silica ge

t\h +1:0->5:1). Yield: 0.19 ¢
Ma%%@éalfﬁﬁ%§3r®? gﬁigss g ectrun1(ESl+): mz = 430
[MtH + Exanple 16 NF OF OOF O O
fﬁ;D—gIucopyranos-l-yl)-2-(4-trif|uoronethoxy-benzy
zonitrile 20 An Ar filled flask is charged with
2- bronmonet h
yl-4-(2,3,4,6-tetra- C>acety|/;hglucopyranos- 1-
yI) benzonltrlle (O 25 g o)

Exaphy

potassiun1car
degassed ac@t oné

4-(B-D-glucopyranos-1-y-2-(4-methoxyethoxy-benzyl)-benzonitrile

2-Bromoethyl 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
dimethylformamide. 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 sodium 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 16

4-(R-D-glucopyranos-1-yl)-2-(4-trifluoromethoxy-benzyl)-benzonitrile

An Arfilled flask is charged with 2-bromomethyl-4-(2,3,4,6-tetra-O-acetyl-D-glucopyranos-1-
yh-benzonitrile (0.25 g), 4-trifluoromethoxy-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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54 roomtenperature for 5 mn, before it is cooled in
an ice-bath. Then palladiumdichloride (5 ng) is
w@odaedomsnd t he reaction mixture is stirred forpdBEP20at/051411
anbi ent tenperature. The m xture is then diluted with
brine and extracted with et h?f’ acetate. The conbi ned
extracts are dried over sodiumsulfate and the
roors mémmatu're;for & miry, bekfoudn d & caodiue ad iqerkesis dihen palegliune gichloade (5
mg) és argdoelﬁjsan ot \éedctlorg I’HIX hegl%os ggcifqm’lzjlhoaﬁ En%len e%dpe%ére %he mixture
is thleesilmhted with Qolhejamd)eutnastesltvvlmrealm atetatHbTrmwd:ormtemmieemaubseare dried
d r. | roch
ove|f son aﬂ'n pi.w%@e rﬁ clglrit 'ng g%oglrg% e%é} re(}ua:% E}(e%rsg% J&IQJ }egldue is
dlssdivbdltreuem@m (%mLmenthtn@tecéwttm &4 equagus polassiym de@e@olutlon (1
mL).Tﬂ?% RGN ‘s‘ol "nré“éﬁr il bn%i‘e%?% e?at el %A 1 ﬂ‘?n'erP%nzed with
sulfate, {he s ven re he reS| I'S
1 M@M@Ir@q@p@ga@(ﬂ)ﬁ'@g nagthagidl |scg-;-yag@*ategoand the residue is d|Iuted with brine and

extr%&é& mt? Eﬂ%ﬁ%?ﬁ/mtom% extrafts ¢ Fll&térg are r?f L& l)\%r sgdiihréthugate,

Mass™ spectrum
and [thg+9@lygnt-isTREOYES. ITEOWefifUSIR DY ema@grﬁwe@ en éHi?%Q‘ﬁed

dml%n%h%@@a‘ﬁ% In¥ethshdPt@mplge)16: 15 (17)
ranos-1-yl)-2-(4-trifluoronethyl -benzyl)

o
Y'e|db(é1rf‘zf‘o€h?§9r/?13fgxequ INFF OO O O Mass spectrum
Mas(s%?bdt)um (E)= 4t 4b i 20 (18)

1- D-gl ucopyranos- -yl)-2-(4-isopropyl - benzyl ) -benzo
nitrile N O OO"O O Mss spectrum (ESI+): mz =

The4diwingddktotndsl®hy be obtained analogously to Example 16:
4- (1- D gl ucopyranos-1-yl)-2-(4-tert-butyl-benzyl)-benz
onitrile WD 2007/093610 PCT/ EP2007/051411 55

(17) 4-(R-D-glucopyranos-1-yl)-2-(4-trifluoromethyl-benzyl)-benzonitrile

Mass spectrum (ESI"): m/z = 441 [M+NH,]"

(18) 4-(R-D-glucopyranos-1-yl)-2-(4-isopropyl-benzyl)-benzonitrile

Mass spectrum (ESI*): m/z = 415 [M+NH,]"

(19) 4-(R-D-glucopyranos-1-yl)-2-(4-tert-butyl-benzyl)-benzonitrile



N OOO"O O WMass spectrum (ESI+): mz = 429
[ MENH4] + (20)

wd 20103600 ucopyr anos- 1-yl ) -2-(4-trinmet hyl si |l yl p&ERR300)/051411
benzonitrile N S1 \ O OO O 5 O WMss spectrum
(ESI+): mz = 445 [ MrNH4] + (92)
4- (1- D- gl ucopyranos-1-yl)-2-(4-nmet hyl sul fanyl - benzyl ) -
benzonitrile N O OO O O 10 Mss ctrum
(ESI+): mz = 419 [ MNH4] + 22)/"‘
4- (1-D-gl ucopyranos- 1-yl) 1
zyl]-benzonitrilg. O
mz = 443 [ MtNEA]
2- (4-Fl uor o- benzyl )|- 4- (]1- D- gl ucopyr anos- 1-yl ) - benzoni t
rile WD 2007/ 093610 RCT/'BP2007/ 051411 56 NF O OO
"0

| -but-1-yl)-ben
gpectrum ( ESI +) :

Mass spectrum (ESI"): m/z = 429 [M+NH,]"

(20) 4-(R-D-glucopyranos-1-yl)-2-(4-trimethylsilyl-benzyl)-benzonitrile

Mass spectrum (ESI"): m/z = 445 [M+NH,]"

(21) 4-(R-D-glucopyranos-1-yl)-2-(4-methylsulfanyl-benzyl)-benzonitrile

Mass spectrum (ESI"): m/z = 419 [M+NH,]"

(22) 4-(R-D-glucopyranos-1-yl)-2-[4-(3-methyl-but-1-yl)-benzyl]-benzonitrile

Mass spectrum (ESI"): m/z = 443 [M+NH,]"

(23) 2-(4-Fluoro-benzyl)-4-(3-D-glucopyranos-1-yl)-benzonitrile
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O Mass spectrum (ESI+): nmlz = 391 [ MENH4] + (24)
2- (4-Chl or o- benzyl ) -4-(1- D gl ucopyranos-

waz2o7podsemzonitrile NGO O OO"O 5 O Mass BEEEPIATV51411

(ESI +): mz = 407/409 (d) [MFNH4]+ (25)

2-(4-D fl uoronet hoxy-benzyl) 0. (1- D-gl ucopyranos-1-yl)
-benzonitrile NOF OO O O 10 Mass spectrum
(ESI+): mz = 439 [ MPENH4] + (26) 2-(M4-D ifl uo ro m
et hyl - be nzyl)-4-(1- D gl ucepyran F benzonitrile
F NF OOOOOI\/ass mz = 423
[ MENH4] + 15 (2%
2- (4- Cycl opropyl™- be zyI) 4- (1- D gl ucopyr anos-
1-yl)-benzonitril & W 76093610 PCT/ EP2007/ 051411
57 OO0 O O Mass spectrum (ESI+): mz = 413
[ MENH4] + The corrpoundq’s obt ai ned accordi ng to exanple
6 r J, nst.e r.ifl uoromet hoxy-

Maséﬁ@ﬁ@ﬁ I P TR (XX 1)
4-cycl opropyl - phenyl bor oni c acid is taken.

(24) 2-(4-Chloro-benzyl)-4-(3-D-glucopyranos-1-yl)-benzonitrile

Mass spectrum (ESI"): m/z = 407/409 (CI) [M+NH,4]"

(25) 2-(4-Difluoromethoxy-benzyl)-4-(3-D-glucopyranos-1-yl)-benzonitrile

Mass spectrum (ESI"): m/z = 439 [M+NH,]"

(26) 2-(4-Difluoromethyl-benzyl)-4-(3-D-glucopyranos-1-yl)-benzonitrile

Mass spectrum (ESI"): m/z = 423 [M+NH,]"

(27-1) 2-(4-Cyclopropyl-benzyl)-4-(3-D-glucopyranos-1-yl)-benzonitrile
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5 The conpound (27) is also obtained by transition
netal catal yzed coupling of either 2-(4-
wheammoisenzyl ) - PCT/EP2007/051411
4-(2,3,4,6-tetra-0O acetyl -1, - D gl ucopyr anos-1-yl ) -benz
onitrile or 1-cyano-4- o7
(2,3,4,6-tetra-O acetyl - 1- D- gl ucopyranos-1-yl)-2-[4-(t
rifluoromethyl sul fonyl oxy) - benzylh benzege (Conpound
XVl (1)) with cycl opropyl borani ¢Zaci d_usifg
tricycl ohexyl phosphoni um Ioborate
pal | adi um acet at & paot_as 2 in tol uene and
wat er according to . 2002, 43,
6987- 6990 and fol | aywed Jny deacetyl ation of the
coupl i ng product O wi KOH i n met hanol . Conpound (27)
may al so be obtai nedgoy reacting
2- Fl uor o- 4- (2 3,4,6-tetra-O acetyl -
Masglspedpyn 9= 1n/z‘s;fl=)4~1béth&H4]f rile (Conpound Xl (1)) and
The%%ﬂxél)urﬁi |§36'B{a‘?rrérd &rdmgqgg%ﬁ 36 S/hereh ﬁg@E‘H’gPQ ?rlfl?%lomethoxy-

basi c con ester
phe@yﬁl@prg@@gm@@a@@dnct @ﬁ(ll (lg:yclgpropyl phenylboronlc aC|d is taken
2 (4 Cycl obut yl - benzyl )-4-(1- D-glucopyranos-
- )-benzonltrlle N O\ | o«C
The@@i’f’;@éﬂl‘?fh 37é'3cﬁ520£%@?da@/ct@rl§lt'ﬁ@ ”i%a@ﬁfét‘ivﬁ%c‘e@?‘f‘@l?f either 2-(4-

bror%L%EﬁiXT)Cﬁ% 3 RRRh ©-hOs)Iga0- gﬂfcofhgggoscygi !Beﬁibwhll@% @r&ygno-zx-

ycl obut yl boroni ¢ acid tai nabl e in anal og
(2,3¢%P-tekariPectyl- P)Q'W@py'iaHR%ﬁ yDweld<tridperemetivsp s yioxy) *?ﬁ”Zy']'

benzerfé&@o[’rMbNWﬂ(Vl ) @ith cyclopropylboronlc acid usm? trlcyclohexylphosphonlum

ranos- 1- 4-
e biEpPE RS T BOTE Pt B O B 12 Eliene g weist gopstaing t
Tetr@hedPon Metg 2009643, 6987-§IE0| ank:foliwdby4ibacdtiiidriddf the coupling product
with |nI r%et%gn(')w

Compound (27) may also be obtained by reacting 2-Fluoro-4-(2,3,4,6-tetra-O-acetyl-D-

glucopyranos-1-yl)-benzonitrile (Compound XI(1)) and Ethyl 4-cyclopropyl-phenylacetate

(Compound XXIV) under basic conditions followed by ester hydrolysis and decarboxylation.

(27-2) 2-(4-Cyclobutyl-benzyl)-4-(3-D-glucopyranos-1-yl)-benzonitrile

The compound is obtained according to example (27-1) wherein for example instead of 4-
cyclopropylboronic acid 4-cyclobutylboronic acid (obtainable in analogy to example XXIl) is
taken.

Mass spectrum (ESI"): m/z = 427 [M+NH,]"

(28) 4-(R-D-glucopyranos-1-yl)-2-(4-prop-1-yl-benzyl)-benzonitrile
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4- (f3-D-gl ucopyranos-1-yl)-2-(4-iodo-benzyl)-benzonitr

WO b@7/098610 M sol uti on of iodi ne nonochl ori de i NPCT/EP2007/051411
di chl oronet hane (0.9 nL) is added to 4-(1-D
gl ucopyranos- 1-yl ) - 2- (4-tri me8hyl si | yl - benzyl ) - benzoni
trile (0.26 g) dissolved in dichloronethane (5 ni).
The solution is stirred at roo 'Nenperature for 1 h
and then 10 quenched by e \ >
Na2S2@3 sol ution and aqu qutlon The
organi c phasepxi o) ;(f aqueous phase is
extract ed MAtR et The combi ned organic
phases are drleg sgdi um sul fate and t he sol vent
is renoved. The ™ redidue is chromatographed on silica
gel (dichl oromet hané& nethanol 1:0 -> 8:1). Yield: 0.15

e ) +spectrum (ESI+): mz = 499
Ma%\ﬁ%%ﬁuﬂr& El‘ig ?'g%'/l 41%@6%@%0%% may be obt ai ned
anal ogously to Exanple 29: (30) 2-(4-Brono-benzyl)-
- gl ucopyranos- 1-yl)-benzonitrile zII:::zIIii- Br
"O 20 O WMass spectrum (ESI+): mz = 451/453
[ MFNH4] + The conpound is obtalneq;Hccordlng to the

Exa

di chl or onet hane.
Example 31 F NOF ~ R
4- (f 3- D gl ucopyranos}- 1-y| ) - 2- (4- pentafluoroethyl benzy
|)-benzonitrile % Aldskycharged with
4-(2,3,4,6-tetra-O acet yl -1 3-D gl ucopyranos-1-yl)-2-(4
-i odo- benzyl) - benzoniQrile (0.16 9),

4-(RRSRhRbb AR Dy bk itk !)@H}%m(rﬁ)erlrg g), KF (43 ng),

0. 10 ), 7 ML) sphere i s heated
A 1 jt seigior of iseling4nanochinege insipiasersethe &b) igtadged fost-(R-D-

glu@?ﬂﬁﬁo@ml Iztt@-twrﬁémylg.uyingemygiuéhfod.tﬁ|eqestze 35 bRSoIved iR
acetate he” conbi né
dlchloromethane (5 mL). The solution is stirred at room temperature for 1 h and then

guenched by the addition of aqueous Na»S-0; solution and aqueous NaHCOj; 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: 0.15 g (88% of theory )

Mass spectrum (ESI*): m/z = 499 [M+NH,]"

The following compounds may be obtained analogously to Example 29:

(30) 2-(4-Bromo-benzyl)- 4-(3-D-glucopyranos-1-yl)-benzonitrile

Mass spectrum (ESI"): m/z = 451/453 [M+NH,]"
The compound is obtained according to the procedure of Example 29 using bromine in

dichloromethane.



10

15

20

25

phases are dried over sodiumsulfate and the sol vent
is renoved. The residue is dissolved in 10 nethanol (8

workjo7assdiareated with 4 M KOH sol ution (0.8 nlpCT/EP®07/051411
solution is stirred at room _tenperature for 1 h and
then diluted with aqueous NaPRC3 sol ution. After
renmoval of the nethanol under reduced pressure, the
residue is extracted with ethyl acetate, the conbined

Exaorgggfc_extracts are dried and the solvent is renoved.

sidue is chromatographed on silica ge
1:0 ->8:1). F15 Yield: 0.08
? . Mz = 491

(dichloronethane/nethano
g (69% of theory ) Mass
[ MMNH4] + Exanple 32 O
4-(f3-D—qucoB
-benzonitril e”359
is added to 4-(1- copyranos-1-yl)-2-(4-
met hyl sul f anyl - ben2yty -teenzoni tril e (83 nmg) in
1,1,1,3,3,3-hexaf|u5 oi sopropanol (2 nL). The
resulting solution i's stirred at anbient tenperature
4-(RE g lutoby ravss- 1 hlem (Spentamesodtiyliveaz\Adstnzbeittile Of aqueous

A ng5f sharogd Rt e 3 S e e a e P a el Genay-

bengoditrieq0ad ghi giehtaaudsryobthmemnﬁsnamw COgH KRA3 agyatul ¢0.16 g), DMF

@ i) 336 oA P Gerf Rl Db R aninencad nge T gBion s

addedaalnaﬂthle resultcigmoirtateig reapinged with etbiyll dcetategdhe combined organic

pha%%ggrﬁ d?éc? E?etrlgggl)ﬁhlr\% fJa']t%%% I‘;ilé Qolve(nlt:_%I rg}§1bved %hg refitgjeqydlssolved in

methavieH{8+mL bartexteagiddowiB 84 M &QH@qu(wn (0.8 mL). The solution is stirred at room

tem %rgu’re &Q'h%%b{%;ﬁ%ﬁ% d]wwg \éA’NQﬁ&BXES’IH{Cg ogﬁ% @@%é%lo)fthe

enzonitr OI‘O er enzol ¢ acl
mettynal onded destice prspareDng rerishisis Ncactert wiy Sty (aet2®, the combined

orgéﬁ?t;%?f aéfélafr@ Mda Qﬁﬂﬂé‘,{%lvgﬂrﬁz@m&t\/é& lﬁe(régguegg)cn}dﬂwat%graphed on

O F
Isukfinyl-benzyl)
eroXxi de”in water (48 plL)

oronet ane I'n an | ce-
silica gel ﬂwglomﬁhar@/m@tﬁ@wd OafiB:thhe resulting solution is

Yield1d.08 §6Rh ofBbgNt tenperature for 1
Mass spectrum (ESI"): m/z = 491 [M+NH,4]"

Example 32

4-(R-D-glucopyranos-1-yl)-2-(4-methylsulfinyl-benzyl)-benzonitrile

35% Hydrogen peroxide in water (48 uL) 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,0; solution and aqueous NaHCOQO; solution. The organic phase is separated

and the aqueous phase is extracted with ethyl acetate. The combined organic phases are
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h. After the addition of aqueous Na2S203 sol uti on and
aqueous NaHCCB sol ution, the organic phase is
waeepangdeedl and t he aqueous phase is extracted PET/BP2007/051411
et hyl acetate. The conbined _organic phases are dried
over sodium sulfate and the 88l vent is renoved. The
residue is 15 chronmat ographed on silica gel
dried dve@tdodivanaifanaydted balveit isliefhoved. &hi yesidué iekhrom@8gnaphed on
. (63%.0f, t heqr SS ectrum (ESI+): mz = 451
S'I'C%ﬂﬁll\ﬁoﬂlf{ﬂ?r Qt]%”g)/@%{ﬁ%%ﬁ%ggc% pounds nmay al so be
Yielgr2pag €8%nathegygysl y to t he above-nenti oned Exanples

r t.h _ fromthe literature: Ex.
Masgs g@fhﬁ‘ﬁ (EEY’ %rﬁﬁ?ﬁ‘?‘éﬂ N34 003500 00" 0 0
0 WO 2007/ 093610 PCT/ EP2007/051411 61 NN 36 37 0 0

59" 0 OONN OO0 O 38 00039 "00" OO

Exa OOf 400410000 0" 00O

4-(R-D-glucopyranos-1-yl)-2-(4-methylsulfonyl-benzyl)-benzonitrile

3-Chloroperoxybenzoic acid (70%, 0.14 g) is added to 4-(3-D-glucopyranos-1-yl)-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 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 -> 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

34
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denotes one or nore conpounds according to the
i nvention, including the prodrugs or salts thereof.
wo nooviesee@se of one of the conbinations with oper/@p2007/051411
addi ti onal active substances as 5 descri bed
previously, the term "active®3ubstance” al so incl udes
the additional active substances. Exanple A Tablets
ontai ning 100 ng of active spbstlance 10 Conposition:
t abl et contai ns: r@ctl\?e>sub>tance 100.0 ngy Iacmose Q

ng 15 ponV|nyIpy
22Q.0

repdt aty on he active su3§9anc@
st ar ch jare-myxed toget her and| uniff ornjy i-gtened with
%E aqueoys solution of the pplyVinyl pyrgolidone.

ter the noi st conposition has Been screened (2.0 mMm
strsize)y anddried T a rack-type drier at 50C Tt TS

sicreened again (1.5 nmnesh 5izg) and the | ubricant
ijs added. The fi turg i g conpressed to horm
tlabl et s. i : 22D ng 25 D anete

5000 pl gns bot h si flgs |and 2d
o de® WD 2007/ 093610 PCT/ EP20D7/ 51411 68
Tlabl ets contai ni ng 150 ng of Actilve subst
Conposition: 5 1 tablet contal|ns:| active substance
150.0 ng powdered lactose 89({0 mg <corn starch 40.0

ng collordal silica 10.0 ng 10 polyvinyl pyrrolidone

i.um St earate
Some examm1:]es or}[?ogrmu ations wﬁl now be descnbenQn which the term "active substance”

denotes one or more compounds according to the invention, including the prodrugs or salts
thereof. In the case of one of the combinations with one or additional active substances as

described previously, the term "active substance” also includes the additional active

substances.

Example A

Tablets containing 100 mg of active substance

Composition:

1 tablet contains:
active substance 100.0 mg
lactose 80.0 mg
corn starch 34.0 mg
polyvinylpyrrolidone 4.0 mg
magnesium stearate 2.0 mg

220.0 mg

Method of Preparation:

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

Weight of tablet: 220 mg

Diameter: 10 mm, biplanar, facetted on both sides and notched on one side.
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30

35

300.0 ng Preparation: 15 The active substance m xed

with |lactose, corn starch and silica is noistened with
w@2@08036amueous pol yvi nyl pyrrol i done sol uti on BOTEP2007/051411

passed through a screen with a nesh size of 1.5 nm

The granul es, dried at 45C, Gfe passed through the

sane screen again and mxed with the specified anount

of magnesi um stearate. Tablets are pressed fromthe
Exaniﬁg re. Weight of tablet: 300 ng 20 die: 10 mm flat

|l e C Hard gel ati ne capsul es contai ning 150 ng of
Tabkets ¢contaisndp $5@mgef a@oepabstanan: 25 1 capsul e cont ai ns:
Cor& hig.substance 150.0 ng corn starch (dried) approx.
-—ﬂﬁg%fé—hg | act ose (powdered) approx. 87.0 ng
1 tabtatereéiinan st earate 3.0 ng 30 approx. 420.0 ng
acﬁ&g&gg@E%gn: The t%%@ substance is mxed with the
S, rou

excl pr en passed t gh a screen with a nmesh size
pogflergd TBtasg and horfi®femeousl y ni xed using a suitable

Akarat us. The finjgshgd m xture is 35 packed into size
CO1Q£ard gel atine chsuﬁ s. Capsule filling: approx.

colppatpl pcaCapsul e sheld0 mgji ze 1 hard gel ati ne capsule. WO
po QQ%&,&}%@Q& PCT/ EF?@)QQ%051411 64 Exanple D

uppositories containing 150 ng of active substance
magpRpiwsisteaie 5 1 sUfp®8itory contains: active
subst ance 150. 0 mgpo.@eLyet hyl enegl ycol 1500 550.0 ny
pol yet hyl enegl ycol 6000 460.0 ng pol yoxyet hyl ene
sor bi tan nonostearate 840.0 ngy

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 mg of active substance

Composition:
1 capsule contains:

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

approx. 420.0 mg

Preparation:
The active substance is mixed with the excipients, passed through a screen with a mesh size

of 0.75 mm and homogeneously mixed using a suitable apparatus. The finished mixture is
packed into size 1 hard gelatine capsules.
Capsule filling: approx. 320 mg

Capsule shell:  size 1 hard gelatine capsule.
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10 2,000.0 ng Preparation: After the suppository nass

has been nelted the active substance is honbgeneously
walc@vnodswi ed therein and the nelt is poured i NPOT/EP2007/051411

chilled moul ds. 15 Exanple E_Anpoul es containing 10 ng

active substance Conpositi ofi4 active substance 10.0

mg 20 0.01 N hydrochloric acid g.s. double-distilled

water ad 2.0 Ml Preparation: The active substance is
Exa%i §s|9I ved in the necessary anount of 0.01 N HCl, nade
=28¢&onic with 25 common salt, filtered sterile and
Supbositoséecordaninat! 60 thondf aatimecubstencéExanpl e F Anpoul es
ont.aining 50 ng of active substance Conposition: 30
@ap@glﬂ% substance 50.0 ng 0.01 N hydrochloric acid
1 suppssitodoedntangdi still ed water ad 10.0 nl  Preparation:

- i ve substance is,gdi ved in the necessary
acﬁ%o%ﬁ%a@?é 0.01 N HCl, made1|%s'gt ic wwth common salt,
polyethylenealyaot €940 e and transP&t@ew i nto 10 n anpoul es.

PCT/ EP2007/ 65 Claims 1.
po%&é%ﬁ%@%ﬁsy -substituted benzonitrile derivative of
pokyexyetysene solitan ppnostepnae " e49.0 M9  wherein

2,000.0 mg

Preparation:
After 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 qg.s.

double-distilled water ad 2.0 ml

Preparation:

The active substance is dissolved in the necessary amount of 0.01 N HCI, made isotonic with

common salt, filtered sterile and transferred into 2 ml ampoules.

Example F
Ampoules containing 50 mg of active substance

Composition:
active substance 50.0 mg

0.01 N hydrochloric acid qg.s.
double-distilled water ad 10.0 ml

Preparation:

The active substance is dissolved in the necessary amount of 0.01 N HCI, made isotonic with

common salt, filtered sterile and transferred into 10 ml ampoules.
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R3 denotes hydrogen, fluorine, chlorine, brom ne,
i odi ne, nmethyl, ethyl, propyl, 10 isopropyl, butyl,

waeealoedeyd , i so-butyl, tert-butyl, 3-nmethyl-bupecEptop7/051411

cycl opropyl, cyclobutyl cyclopentyl cycl ohexyl

di f | uor onet hyl , trlfluoronetﬁ§l pentafluoroethyl,
2-hydroxy|-ethy| hydr oxynmet hyl , 3-hydr oxy- propyl,
2-hydroxy-2-nethy|-prop-l yl, 3.

hydr oxy- 3- met hyl - but - 1- yI , ﬂ hgdroxy 1- met hyl - et hyl
2,2,2-trifluoro-1-hydroxy- 9 nethyl et hyl ,
2,2,2-trifluoro-1-hydroxy-1- trlfluoronethyl et hyl ,

2- ,

e TSR esBs R r BT Rligte SO oty oxy,
trifl uoronethyl oxy, cyclobutyloxy, cycl opent yl oxy,
cycl ohexyl oxy, (S) tetra hyd rofH ran- 3-yl oxy,

(R) -t etrahydrof uran- 3-yl oxy & ahyd Rbyr an- 4-yl oxy,
1- acetyl -piperidin-4-yl oxy- et hyl oxy,
nethylsulfany,_'O et bPLs ' 3 | ysul fonyl

et hyl sul fi nyl,>eth Isulfonyl, trlnethyIS|IyI and
cyano, 20 or a H@ atAi chereof wherei n one or nore
hydr oxyl groups of the (3-'D gl ucopyranosyl group are
acyl ated with groupsOHel ected from

whek&t_18- al kyl ) car bonyl , (CL. 18-al kyl ) oxycar bonyl,

R3

%enylcarbonyl and phenyl (CL. 3-al kyl)-carbonyl; 25
including tautonmers, stereoisoners thereof or mxtures

t heggaltes AR ﬂﬁu&lnegémﬂ eYbroRfeC RIAR! fiehfl by, propy,

t hereo opyr anosyl -substitute on
der |I&¢atqpv'ebtattzlcé¢<bllww ise-bgtyhiteri-hutglo3-ereinddtiet-yiz exlanropyl,

t ha%)(&&'lﬁﬂﬁ}’é%l%ﬁl@rﬂyla&ﬁmh@f(yl td‘ﬁ:o%fﬁétﬁ%yﬂnﬂwr&%th% Eer%ﬂuoroethyl

["'uco ranoz% grou 1S reg aced % grou
sel édiyéwxvlr%hylmw@y@ Y B S-haPYey-peasy b gy Aroxy-2-methyl-prop-1-yl, 3-

(Clh%@kmln)&%w%af hgnylh/yam \-AREAMN) 1R, @rpyt-mﬂ%rom hydroxy 1-
physi ol ogi c 007/ 093610 PCT/ EP2007/ 051411 66
acc@’pﬁ%ttt%atférfetrls'yls842/2 -fifeeragrhydsoxyphijidpespigihy sgthy Zieedipxusthy!, 2-

sal etoRf-ethhe hgReRL W&@I@@C&hy’ibm .sbﬁro@_l/lamdiklu@rron?etwwdxp

|nor ani c or organ ceut i cal

BE Pty GBI oBr % oRpB I AEETE G L 6% ai m
1 Oltetr%hWroﬂ.lrarpBWbb(pl Rgte@rahwofamepylab) @etsaaawlroayre@mylm 1-
to cl
A N e A L S e S
one naghiption | atioasutting g ethglsalfay Mtrimethy|Rlybdndacyano,
physi ol ogically acceptable salt according to claim3
for preparing a pharnmaceutical conposition which is

or asietritativke _eme_‘ren*f V\tHeea_im oeabmaoie hytroayleveaursiob thed$-Delilsmagm@sosyl group
are géylact&g| Q/hﬁ 'g%ﬂ]%s @Q'e&gd f80 (C+.1s-alkyl)carbonyl, (C4.1g-alkyl)oxycarbonyl,

phenylcarbonyl and phenyl-(C,.s-alkyl)-carbonyl;

including tautomers, stereocisomers thereof or mixtures thereof; and physiologically

acceptable salts thereof.

Glucopyranosyl-substituted benzonitrile derivative according to claim 1
characterized in that the hydrogen atom of the hydroxyl group O-6 of the B-D-
glucopyranosyl-group is replaced by a group selected from among (C1.s-

alkyl)carbonyl, (C,.g-alkyl)oxycarbonyl and phenylcarbonyl, or a physiologically



10

15

20

25

30

35

be influenced by inhibiting the sodi um dependent
gl ucose cotransporter SAT. 15 6. Use of at |east one

W@ oovpoessdo according to claiml1l or 2 or a PCT/EP2007/051411

10.

physi ol ogically acceptable salt according to claim3
for preparing a pharmaceuti c@fb conposition which is
suitable for the treatnent or prevention of one or

nor ecteptatiosdlicheliesor ders. 7. Use according to clai m6,
characterised in that the netabolic disorder is

selected 20 fromthe group consisting of type 1 and

t yp@hgsidpgibalyescemable salts, of tenpinmandoagcoafing i ceietles,2 with
nmet %? én? 8G; q,ﬁ.é Susy ket osi s, reactive hypogl ycaem a,
hyperi I asm &, gl ucose met abol i ¢ di sorder,

insulin reS| stance, netabolic syndrone, dysl | pi daem as

of @hé.fn%c%[]ﬁ) a?&%rgﬂxﬁﬁron a&%%r@ﬁ'nﬁl £ oﬁn@ggcq[] ogtg?]ig\a1r ?r 2ora

di seases I'ood™ pressure _
f ai PhysQlogiealiy @ac%lmbm%@irquﬁdﬁmetmcblm 250F8I0n@19/é0@ﬁth%ftw'th one or

Iea%or?mgﬂ%g M/&Qﬁ@ér@% ng toclaiml1 or 2 or a

physi ol ogi ca acceptable salt according to claim3
for preparing a phar maceuti cal conposition for

' nh'd%b'b\‘ theéé? %né Q%Mn@%é&é%@tto Bl 992 6Pk bﬁ&‘sﬁ&@gﬁu&éﬂ
SA.T2 . | east One conpound according to

cl a?ﬁ?ePtQﬂle %a"cﬁccardﬁwg ceiny §ifer éqrqe;g,anng@d@gfrga@ﬂegtlgaép@mposmon

accwmyhngsa.@brél i tHe %eém{enp&e&awrmgn af @Ms@@@ﬁéaddﬁ.ehs which can
conp05|t|on reventi ng t he de eneration

panéf ég'tJ?'&CeSé%yd”*E'gF'”%thSﬁH?"HP‘ ‘1'%’19”?"?&5 BB‘\?P??gC%WH?F&Pr”er SGLT.
restoring the functionality of pancreatlc beta cells.
35 10. of a east one conpoun rdin tq claim
5 o0 oba ISt a6 o AR O Ay Snis SAr e 205 Ph gty
g 0 @b@épgaobd%ﬁamraopmelpgg ngmag mﬁﬁ@ %?menm tdmpdsition
or preven
L o 7 SR Re gt P e e Sty Mg ATt disorders.
attributed to an abnormal accunul ation of |iver fat

i n %sgatatlzoel"gln% (o) C|Ql%e€ %aﬁacpe?se_l_d mJth%Ltﬁ’e mgfabgllc dISOI’géI’ is seqected

conpounad acc
phy $owi tbg gmblcynﬁstmgmé bpall andggbet 2 alabdesl magutusoc@hmcm@s of
f or r or '

O B ERRPaER ROEh S oAk VRSP, Kiarsuigoemie
of blicosd raetamollq d|$ordq:r ibsulin. resistan@, metapoli¢ syBdrame, |dy6I|p|kuaem|as

R\ Ig?’diﬁ)erjen{orl\gisz, étjnerogclg%ggand related diseases, obesity, high blood

pressure, chronic heart failure, oedema and hyperuricaemia.

Use of at least one compound according to claim 1 or 2 or a physiologically
acceptable salt according to claim 3 for preparing a pharmaceutical composition for

inhibiting the sodium-dependent glucose cotransporter SGLT2.

Use of at least one compound according to claim 1 or 2 or a physiologically
acceptable salt according to claim 3 for preparing a pharmaceutical composition for
preventing the degeneration of pancreatic beta cells and/or for improving and/or

restoring the functionality of pancreatic beta cells.

Use of at least one compound according to claim 1 or 2 or a physiologically

acceptable salt according to claim 3 for preparing a pharmaceutical composition for



RBaO ~OR8 OR 8b NR3/ \ IlIl RsdOOR8a0, ,OR8 OR
8b NLGi.1 R R8a0, ,OR8 OR 8b OQAIk i.2 R3 k8.
WORB0d09IBRBa WO 2007/ 093610 PCT/ EP2007/ 051411 BAI/ER007/051411
RsdOOUi.3 R8a0 OR8C OR8b R R8d0O 0 0 i.4 R8a0.
OR8COR8 Br Fi.5 67
preventing, slowing, delaying or treating diseases or conditions attributed to an

abnormal accumulation of liver fat in a patient in need thereof.

11. Use of at least one compound according to claim 1 or 2 or a physiologically

acceptable salt according to claim 3 for preparing diuretics and/or antihypertensives.

12. Glucopyranosyl-substituted benzonitrile derivative of formula ll, Ill, i.1,i.2, i.3, i.4, i.5

ori.6




R'"OORS8CO R8d0O ORsbh OR8a R1 Fi.6 OR8CO. 11

R8d0 OR 8b OR8a wherein R3 is defined as in claiml
wapah7M3edenot es H, Cl_4-al kyl, (C, _18-al kyl) capdomrptop7/051411
(C, _18-al kyl ) oxycarbonyl, arylcarbonyl 5 or
aryl - (C, _3-al kyl)-carbonyl, erein the al kyl or aryl
groups nmay be nono- or pol ysubstituted by hal ogen;
R8a, R8b, R8c, R8d independently of one another denote
hydrogen or an allyl ge8up, a benzyl group, a
(CL. 4-al kyl ) car hp 7 (CL. 4-al kyl ) oxycar bonyl ,
aryl carbQnylg ar Cl.3- 10 al kyl)-carbonyl ahd
) yrarbonyl or a RaRbRSi group or a

. \\Q 2007/ Q93610 PCT/ EP2007/051411 69 acetal
group, Rp@rtiful &'y an al kyl i dene or aryl al kyl i dene
ketal or ace®rit group, while in each case two
adj acent groups R8a, Rsb, R8C, R8d may forma cyclic
ketal or acetal grouB1or a
1,2-di (C, _3-al ko »2-di (C, _3-al kyl)-ethyl ene
bri dge, ' \oned et hyl ene brigdge
f or me¥ot’obet hie ' n atons and the two 5
associ at ed| carjpon atons of the pyranose ring, a
subst i Rlioed™di oxamie ring, particularly a
2, 3-di net hylgrz® 3-di (C, _3-al koxy) -1, 4-di oxane ring, and
while alkyl, allyl, aryl and/or benzyl groups may be

nono- or pol ysubstituted by hal ogen or Cl 3- al koxy,

and whil e bejy groups may al so be substituted by a
di -(C1. 3-al am no group; and 10 Ra, Rb, Rc.5
i ndependen of one another denote C, 4-al kyl aryl
or aryl -Cl. I kyl ,
. OR8c
R&0 E or®
6R8a
i.6

wherein

R?is defined as in claim 1 and

R' denotes H, C;.s-alkyl, (C,.1g-alkyl)carbonyl, (Ci.1s-alkyl)oxycarbonyl, arylcarbonyl
or aryl-(C,.;-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 (Cy.4-alkyl)carbonyl, (C,_4-alkyl)oxycarbonyl, arylcarbonyl, aryl-(C.;-
alkyl)-carbonyl and aryl-(C,.s-alkyl)-oxycarbonyl or a R*R°R°Si group or a ketal or
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wherein the aryl or alkyl groups may be nono- or

pol ysubstituted by hal ogen; while by the aryl groups
woreswiogssedd i n the definition of the above groupsST/BP®07/051411

meant 15 phenyl or naphthyl groups, preferably phenyl

groups; and Al k denotes C, _ 9aIkyI; and Rl denotes

chlorine, brom ne, cyano, carboxy, carboxylic ester,

car Iaoettalrcjrd@o (plartiaulaﬂ)Oald alkylidehé marwamymefne kataborramtamgroup, while

SI| ote ted OLsa @k g eh ro
o?%%tcggé i MideEtoSheHR gr ou%, éf%%“g Cpefe xeldl or acetal
dengtaw oBa 162-diGl; 3 MyLGZtha(ﬁ?aE-eH;ylaetheame bgd@ ehje fectbove-
as . .r - : . r
°5, Bt el Phe Gy BUIEER RIS e
- OP@g0cEledicaabdryatp@s of theqlytationg ring @t suretitsted dioxane ring,
ste { , Qr X th f. -
SHF@Q{K@% ?Is Jlﬁ%@ggz? Lai( P]és EM{)E@ 1P R0ERe rin Nghd while alkyl, allyl,
aryI and/or benzyl groups may be mono- or polysubstituted by halogen or C;.5-
alkoxy, and while benzyl groups may also be substituted by a di-(C,.;-alkyl)amino

group; and

R? R® R° independently of one another denote Cq.4-alkyl, aryl or aryl-C,.s-alkyl,

wherein the aryl or alkyl groups may be mono- or polysubstituted by halogen;

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

phenyl or naphthyl groups, preferably phenyl groups; and

Alk denotes C,.s-alkyl; and

R' denotes chlorine, bromine, cyano, 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 denotes a leaving group such as Br, | or -O-(SO,)-CF3;; and

U denotes Cl, Br, |, -O-CO-C,.4-alkyl, -O-C(=0)-0O-C.4-alkyl or -OPO(O-C.4-alkyl);;

including tautomers, stereoisomers thereof or mixtures thereof; and physiologically

acceptable salts thereof.



