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A ucopyranosyl -substituted benzonitrile derivatives,
w@barmesreut i cal conposi tions contai ning such cepopaPIVdT)54248

their use and process for their manufacture 5 The

present invention relates to

gl ucopyra | -substitu enzonitrile derivatives of
t he gene?ﬂ\‘ FRYFATPSY! 'Isuhsgfé‘?e 'I'—iﬂ""ﬂ-? deglyatiVgSyher ei n
phahhachtmapcaapbsudafslcbachnhmgesu&afdoaﬁpounmL thdiimgsd &ed process for
tautoners, the stereoi goners ft te m xtures thereof and
the salts thereof. ThetNCHVBAYYRBAWErther relates to

phar rraceutl cal conpositions containing a corrpound of
according to the invention as well as
The Pf@éerﬁf'”‘@”E@Fﬂ?@]ﬁ%ﬂ%%@rpdﬁﬁ‘ﬁslf'@uPﬁ@“tpﬁ\'?éﬂ%qndiﬁ'efd@f'vat'VeS of the
genePdI9PHUIND @ pharnaceutical conposition for the
treatnment of nmetabolic disorders. In addition, the
invention relates to processes for 15 preparing a
phar maceuti cal conposition as NI as a, conmpound
according to the inventign 'Rerature
compounds whi ch have an ' | fect on the
sodi um dependg H@cgoatgs er SGLT2 are
proposed for t e treat

ent  of d| seases, particularly
di abetes. 20 G | - substitut ed aromatic
groups and the prepafation thereof and their possible
activity as SAT2 i nPibitors are known fromthe
i nternational application WO 2005/092877 and the
publ i cati ons cited therein. 25 Almof the invention
wherginghagraupfRt it definedseneinaftereincliding the taatofriens! teesterecisomers, the
u
i R A T el Ao 1T BRI AL B O 38 b Eieal
commmoumcdrapmn@en@orgmmdmformutarlaaq:sgdmdp tis@hV¥ention as well as the

use cpf%rédn?d‘bluﬂ& lach?é?n-gri%os H@V‘ﬁ‘?g”tt Br‘? for%‘r(%}a?ﬁgtaih%a cse%ﬂ aI composmon for

nvent'i on |
the trbetmmt of thetabelig die@sieMImdrddﬁmetMnn\amharm Uaéaies tuwwrbceaseyfor

prep%rir{q?& hhe?tha%Qut c% do?:%?ds%h da@ QA%]%%? cc%d’b%?la %CCOFdInﬁpO the dnventlon

orte In-vitro an In Vivo
Wi th knovvn structurally simlar conpounds and/ or

i DR LSR5 DR 0088 opPBRBR AL 08A e cpencien
glucose cotransporter SGLT2 are proposed for the treatment of diseases, particularly

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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2 Afurther aimof the present invention is to provide
new pharmaceuti cal conpositions which are suitable
wo e007tiksg4pr event i on and/ or treatment of net aboPCTEP2007/054248

di sorders, particularly diabgtes. 5 Oher ains of the
present invention will becone apparent to the skilled
man directly fromthe foregoing and follow ng
remarks. Object of the invention In a first aspect the

A furfiiee aienbdf tha pessenbinvergibatise® drovide new pharmaceutical compositions which

are HUHTE B T8 Shr P A VoSO R obpe Ear e pagigpaypibetes.

15 R3 denotes hydrogen fluorine, chlorine, brom ne,

Othegglgnsg %”Erte%rbt V(= 5¥n W{II&QQB%]Sta&pplarse%P {%F%ﬁ(lll%@ga d&;?ctly from the
foregoie) anarfolwing rebyarknbut yl, cycl opentyl, cycl ohexyl,
1- hydr oxy-cycl opropyl, 1-hydroxy-cyc|obuty|, 1-
hydr oxy-cycl opentyl, 1-hydroxy-cycl ohexyl,
Objedt 6f theriavaitiod , trifluoronmethyl, pentafluoroethyl,
Ina T%sth%]/%gag é Qreetng{t'H@ﬁ@SB o‘? %tssihy:IUCopyraXOsy?XL){bs%[u?gc}/ t|>énzonitrile
derivatiVesdt eorynuBr et hyl - but - 1-yl, 1- hydroxy-1
-nmet hyl -ethyl, 2,2, 2-
trifluoro-1-hydroxy-1-nethyl-ethyl,
2,2,2-trifluoro-1-hydroxy-1-tri Nuoroneghyl et hyl, 2-
met hoxy-et hyl, 2-ethoxy- et A ex d|fluoronethyl
oxy, trifluoronethyloxy, ethyldxy,
met hyl sul f anylg~e 2t hl ysul fonyl
ethylsulfinyl, ethyls Ifonyl trimethylsilyl or
cyano, 25 or a ggriwa |V@chereof wherein one or nore
hydr oxyl groups of the 3-D- gl ucopyranosyl group are
acylated with groups O”el ected from
wherkf _, $-al kyl ) carbonyl, (C, _18-al kyl ) oxycarbonyl,
phenyl car bonyl and phenyl-(Cq_B-aIkyI)-carbonyI; 30
i ncluding tautonmers, stereoisoners thereof or mxtures
R® th A R &
ch‘?ei%FeS %ﬁbﬁﬁ o¥/ 12??%%‘8%/%82007/ 054248&@ I éhy' Propy!
con'PRIARM: RitY oFeErity! i80-PHY! fterireutyh drineihv-bufréd- yl Cyclopropyl
thC%/CQJbQ@ "é%lbb/e C@ﬁébﬁ@kﬁ BRYdréxLARIBRIpyI, hﬁ%roxy cyclobutyl 1-

val uabl e "phar macol ogi cal ‘properti'es, particularly
| nmy,gim)@rc)yd@pgrétglt 1-(51quop%-cg@q]q}m difluoromethyl, trlfluoromethyl

pentafluoroethyl, 2-hydroxyl-ethyl, hydroxymethyl, 3-hydroxy-propyl, 2-hydroxy-2-

methyl-prop-1-yl, 3-hydroxy-3-methyl-but-1-yl, 1-hydroxy-1-methyl-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, difluoromethyloxy, trifluoromethyloxy, 2-
methyloxy-ethyloxy, methylsulfanyl, methylsulfinyl, methlysulfonyl, ethylsulfinyl,

ethylsulfonyl, trimethylsilyl or cyano,

or a derivative thereof wherein one or more hydroxyl groups of the (3-D-glucopyranosyl group
are acylated with groups selected from (C4.1g-alkyl)carbonyl, (C4.4g-alkyl)oxycarbonyl,

phenylcarbonyl and phenyl-(C4_s-alkyl}-carbonyl;

including tautomers, stereoisomers thereof or mixtures thereof; and physiologically

acceptable salts thereof.
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dependent gl ucose cotransporter SG.T, particularly
SG.T2. Moreover conpounds according 5 to the invention
woreop7hze7¢9 an i nhi bitory effect on the sodi um deQEREENT/054248

gl ucose cotransporter SG.T1lg Conpared with a possible
inhibitory effect on SGT1 the conpounds according to
the invention preferably inhibit SGT2 sel ectively.
The present invention also relates to the

The gdnySoudlde gocadtihy t@memeanhbreas@trbaor@fsuotobeampmmpm& saltd thereof

naveefiable b sdiciien PioioBop b BBl Aol fig fodium-
depetO6Mtefiidos@ Bstrarspotten $EINY patticukas SGUTR. Mommém&npounds according

to tng fEhianTiay Bl s R fchy s el e SN Ripeaep Pt olicose
cotraﬂer&JﬂﬁGL}ﬂt Combbed wuhtdwpme;@rnhrmo@ gffieerdn $@LT1 theScompounds

el Bin ST RSl T e, £l 2L o 1S

invention or a physiologically acceptable salt

t her phar.naceu | cal
The RRFER enian RES e th el P BaEA A SoP o PEoLR | B capounds
accotige@IRe inventodndtH inorganistur ofgadiadis. | nf | uenced by

i nhibiting the sodi um dependent gl ucose cotransporter

SG.T, particularly SAT2. 20 This invention also
This rebaticssal$®reldies maaﬁa@dutibﬁasmmﬁleorw eprateinthgaat st omy

to the invention or hysi ol 0 ept abl e sal
compp Bgrorn e T P aigT o BREVBhe b astoRgif Bef ardiing o e
inverwioh Cdptionallystogétad it e driraoreriesat carnérs@id @n dilwentsyor e

nmet abol i c disorders. 25 In a further aspect the

present invention relates to the use of at |east one
This thveptinndlso mdtates i thg useot dfteeésmm&mt:d)mpomrd auserdifg tbltlee invention or

oo RSG5 e SEE RIS ST BSOS RERBES o
suitatlegentae aeatpmendbr penentzatof disbased arebhditiensddftich cérobe influenced by
ol R AR L R U S Bl bl 72
present invention relates to a use of at | east one
ention or

Tris (RERRS} et e b akatieA bE e Bl g e pugion o
a phy’:‘tslol@djiaillmeeﬁtalﬂalsalcmIfdrlp@épafrlﬁg apheveatdutical cempvsitigh which is

suitebB B bR Feamet SO P SRS IDN of |1 ver fat in

a patient in need thereof. 35 This invention al so

ates tq the use o ne co accordin
ina G bein Prosp entBh RS o P B ) BeleR st P PRy
accotdiey edhe fnventonepanengthe ghyaiolgnealy dasbtabEgzits ithdresf fbrgsreparing
a phg?gljafgbtﬁfgp??rt@&%gfoﬁ erum%ﬁlng\%leeg%ﬁg%%%@geq@ p?gnrc?ena |8%re¥aec!ells and/or
for inkCavikdP204) 3¢ RSWZAG thedfuittmnility @hparmnedtigroehetellsel ates to
a process for preparing a pharmaceutical conposition

according to the invention, characterised in that a
In a focthgaaspdctabe predenigntentibh eclatey énd use ofdit 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.

This invention also relates to the use of at least one compound according to the invention or
a physiologically acceptable salt thereof for preparing a pharmaceutical composition for

inhibiting the sodium-dependent glucose cotransporter SGLT, particularly SGLT2.
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one of the physiologically acceptable salts thereof is
i ncorporated in one or nore inert 5 carriers and/or
waledoaaze7s9 by a non-chem cal met hod. The presenPCT/EP2007/054248

invention also relates to a grocess for preparing the
conmpounds of general fornula | according to the
i nvention, characterised in that 10 a) in order to
prepare conmpounds of general forrmula | which are

The idedntioadurdser hestes mbabaicess ﬁiﬂdrd’[tﬁﬁeg G@fnbﬂﬁaceatlcal)ﬁpmpmitlon

accoRlud BRI My Bita it s et 2 Bmeiind pecidhe & fogyinvenfon or
one cﬁf(t]nelz_ ﬂ\ﬁysailtb’gld:a)llgabbémafdle sélfs, thél&olﬂllfk?’do)@fﬂgaﬁb?m/% more inert

.ar r n a car non ereln
carrid o Sfvebls B nodelembatmnge VL) S8 00

pol ysubstituted by hal ogen R8a R8b R8C, R8d

i ndependept | y of one, anot her denote hydrogen or
The bEPoR lealit HsS tlBs 16°G Bisiges 2P Begrpodbestgeneral
form(I&4 adeatiing Yo theXy\eation yibracirigéd arthany| ,
aryl -(Cg_3-al kyl) 25 carbonyl and
aryl - (C, _3-al kyl)-oxycarbonyl or a RaRbRSI group or a
a) kehardevito pepbad congpounips opgdrieral fdranulayl vatictahileydafidednas bereinbefore
aryl al kyl i dene ketal or acetal group, while in each
and r&%{é'@a adj acent groups R8a, R8b, R8C, R8d may form a
cyclic ketal or acetal group or a
1.2-di (C__3- )1, 2-di (C, _3-al kyl)-ethyl ene
acoﬂp?ﬁﬁb,gﬁﬂ?@ngmég bove- mentioned ethyl ene bridge
forns, together with two oxygen atons and the two 30
associ ated carbon atons of the pyranose ring, a
substituted di oxane,ri ng pat i cul arfy a
2, 3-di net hyl - 2, 3- dleii 4- di oxane ring, and
while al Kyl s 8 s benzyl gfoups may be
nono- or R/Qubsmu ed by hal ogen or WO 2007/ 128749
PCT/EPZOO?/OS&%%B g

wherein

R' denotes H, Cq4-alkyl, (Cq.1s-alkyl)carbonyl, (C.1s-alkyl)oxycarbonyl, arylcarbonyl and
aryl-(C.s-alkyl)-carbonyl, wherein the alkyl or aryl groups may be mono- or

polysubstituted by halogen;

R8a, R8b,

R¥, R¥  independently of one another denote hydrogen or an allyl group, a benzyl group,
a (Cq4-alkyl)carbonyl, (Cq.4-alkyl)oxycarbonyl, arylcarbonyl, aryl-(C4.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.s-alkoxy)-1,2-di(C4.s-alkyl}-ethylene bridge, while the above-
mentioned ethylene bridge forms, together with two oxygen atoms and the two
associated carbon atoms of the pyranose ring, a substituted dioxane ring,
particularly a 2,3-dimethyl-2,3-di(C4.s-alkoxy)-1,4-dioxane ring, and while alkyl,

allyl, aryl and/or benzyl groups may be mono- or polysubstituted by halogen or
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5 Cl1_3-al koxy, and while benzyl groups may al so be
substituted by a di-(C,.3- alkyl)am no group; and Ra,

woo7Res7undependent | y of one anot her denote C, PAFBEPI09YT/054248
aryl or aryl-C _3-alkyl, whegein 5 the aryl or alkyl
groups may be nono- or polysubstituted by hal ogen;

whil e by the aryl groups nentioned th n
of ¢ rGrSksi. St SR S BRERp BesUbsiiiine Ryp e
gr oupskypridegrebpyar@henyl groups; 10 and wherein the
group R3 is defined as herei nbefore and hereinafter;
is reacted with a reducing agent in the presence of a
R®, REeRf sindépeBtionttdnaahthenbiérote amyalkwr @ihge of AlyeCo4- @IleSWherein
prese Ht are cllﬂelaved Si nultaneous s,[@ﬂ EB ﬁntl
15 b)"N¢ ANOPLRIY PRSI ¥ TERBoURE Q’SB*PS RgPh a‘PS
I, a corrpound of general fornula Il R8d0 O | /
Whlle':\tgldthé:gb/l ﬂgougﬁ @%Pp%aqgg d%fgpt@nl%grfeg?tg)%gr%o%sp% argzrgn%ant phenyl or
naphitrefl gionp$,tpeeferabiyt pheinplegroppspvi so t hat at | east one
substituent selected fromR$a, R8b, R$, R8d is not
hydrogen; the protective groups R8a, R8b, R$, R8d not
and Weérsip thy droageRY it efireide’retkintaaicre2imdiHerdlesfiared a
conmpound of general fornula | thus obtained is
converted by acylation into a corresponding acyl
is reamétpwmd reduchgrezfeat mftl@els pnebende, ofaan.da’\msr on Broneied se@l; wheyny
tqpﬁ ective g an IS 4 E desc I bed above
pro V%@rga%are 55 C'e3erq §MY %fferoga a?ré‘é 8Hﬁ’HVoP gener al
formJIa | thus obtal ned is resolved into its
b (89 i 2007/ £287|49| PCT/ EP2007/ 054248
) 'PPr & ?P@&a%?%%?ﬁ%ﬂ% PG or mul a 1t hus
obt ained is converted into the salts thereof,
artlc IarI | Irrmceutical use into the
acorﬁﬂwd (98['% {/m’élgéZpt abl e salts thereof. A further
aspect of the present invention relates to novel

i nternedi ates as descri bed in theN 5 reacti on schenes
and in the experinental cFZ| naf t er’.

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 I, and/or
if necessary any protective group used in the reactions described above is cleaved and/or

if desired a compound of general formula | thus obtained is resolved into its stereocisomers

and/or
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Det ai | ed Description of the invention The aspects
according to the present invention, in particular the
wa@eovpaesTds, pharnaceutical 10 conpositions anPCT/ERE07/054248
t hereof, refer to glucopyrangsyl-substituted
benzonitrile derivatives of general formula | as
i ned her bef or ter erivative
1 deIRg AGIMPCRG LR P Tod i hoHS oD iR payelipd Inf te'Safs hereo,

particdlartyfoeshdrinaceoical wedntp hiys ploisatpgiclll Ycoapt#td sditsahsrabt. s
thereof. In the followng alternative preferred
enbodi nents of the present invention are described: 15

A furthee asghcn gf the pﬁesfe'hf iateraioh oelataend novel triﬂ@rrrféﬁ%ﬁﬁs described in the
L hvention not es. hydro |ne chl ori ne,
'ea°%¥6ﬁ$ﬁ@esﬁa i eeﬁﬁ?%v%%aggﬁgﬁﬂaﬁ? i sopropyl ,
butyl, sec-butyl, iso-butyl, tert- butyl,
_peth l.- but - 1- I ¢ clopropyl cycl obut yl,
petaliedBsstripin obibIiKEAT a1 uor onet byl
trifluoronethyl, pentafluoroethyl 2- hydr oxyl - et hyl ,

The %%})g{c% rggrtd%th %% XrY\g?B{lorP)(n bar?mﬁar the compounds, pharmaceutical
compbsitipds any ugem‘ﬂhbhey)f -rbfut tngIU’dqpylbnby)dJisOKs'tﬁdieﬂbblhzdntt&lbmhvatlves of

0X
genc St | 49 dRERGS By helets Sad RTEITAGT GhAbhiAves Hgeot ncluding
tautometrfiexareaibbryibrs of nektbh@s\thatbly bnd pyybiaagically acceptable salts thereof.
di fl uoronet hyl oxy, trifluoronethyl oxy, 2-nethyl oxy-
et hyl oxy, nethyl sul fanyl, nethylsul finyl,
In theridiiblviyngwittoayive prefdmddsamidddingénts ef thglpsedehoinyéntion are described:
trimethylsilyl or cyano. 25 According to a second
enbodi nent of the present invention R3 denotes
Accohydg g first émbodimeat of tIGdﬂbl@lsémt&nvdmtionﬂRﬁ dendteﬁihytﬂ'ogen fluorine,

I | trifl

chiorien biYne e S Dy S PR AITT Rer ipe-Phyl tert-buty

3- mam-bhty‘s-yl Epsiatropyat dyglobutyf, cygibpengtl, Wbl@hé)fyd),l’tyﬂuo_romethyl,

wifgrh By bRt eliopRly ¥ Bl el iR B0 et SbB ey, 2

hydr@tylarg,crbnetrm -pipk1-yl, B&?m@pﬁlmet?jélttwlt 1 y$,e10h3hin¢>§yl-1 mlethyl ethyl 2,2,2-
cl.o ,

I R LR A A R I o e e

methbky-Bthyh Castedxyydthyl dematady| dlﬂlltccrembmlylox?, thiyubraxgthyleky)\2-methyloxy-

ethylg%ﬂ%M@ﬁ%gmwg@lmég&igg}_/ri]_g{pﬁ)ﬁmfdnyl, ethylsulfinyl, ethylsulfonyl,

tmndWMMQMﬂxymﬁmnethyl-but-l-yl,’35

1- hydroxy-1- net hyl - et hyl ,

2,2,2-trifluoro-1-hydroxy-1-nmethyl -ethyl,
Accodigg & 4 Séd‘dnd@ﬁmoiﬂﬁﬂfeyﬂ bbthg-plesent inféntondPetehptesdtybiyogen, fluorine,

2- met h t.h WO 20 71128749
chiorfiey BieRg s J5asaes 5y doh BN RO, iy Hib gareiaip-
ethylogy, Mhmuﬁaem methyBolfing nm BB lydalfatyk thyidulfiplyl, ethlylsulfonyl,

|sopropyl butyl, sec-butyl, iso-butyl,
tr'meﬁyﬁ)@}/l‘bﬁ O-3-net hyl -but-1-yl, difi uoromethyl,

trlfluoronethyl or pentafl uoroet hyl .
According to a third embodiment of the present invention R® denotes methyl, ethyl, propyl,
isopropyl, butyl, sec-butyl, iso-butyl, tert-butyl, 3-methyl-but-1-yl, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, difluoromethyl, trifluoromethyl, pentafluoroethyl, 2-hydroxyl-ethyl,
hydroxymethyl, 3-hydroxy-propyl, 2-hydroxy-2-methyl-prop-1-yl, 3-hydroxy-3-methyl-but-1-yl,
1-hydroxy-1-methyl-ethyl, 2,2,2-trifluoro-1-hydroxy-1-methyl-ethyl, 2,2,2-trifluoro-1-hydroxy-1-
triluoromethyl-ethyl, 2-methoxy-ethyl or 2-ethoxy-ethyl.



10

15

20

25

30

35

5 According to a fifth enbodi nent of the present
i nvention R3 denotes cycl opropyl, cyclobutyl,
waeyoropamd yl or cycl ohexyl. According to a si XPEI/EP2007/054248

enbodi nent of the present inyention R3 denotes

1- hydr oxy-cycl opropyl, 10 1-hydroxy-cycl obutyl,

1- hydroxy-cycl opentyl or 1-hydroxy-cycl ohexyl.

According to a seventh enbodi mrent of the present

AccordiNng ttt 4 fourtR2ntedptes oﬂthb;pdassmyinvemtrmw R® delnygtisowaths] étwyl, propyl,

|sopr§pﬂy @X%/pc%)ﬂ@ylﬁ%buyﬂ rggét;él %:rrqgthayt;u_t-q[y‘ﬁ%_ifﬁifo}(olrhethyl,

trlfludrolmyédfyodwpéh{a‘ﬂﬁbmﬁihyet hyl ,
2,2,2-trifluoro-1-hydroxy-1-nethyl -ethyl,
2,2,2-trifluoro-1-hydroxy-1- 15 trifl uoronethyl -ethyl,

Acco?dln@?tdmf(ﬁh ehbydiment &-tied prexyntaiveyition RE deratesigydaprapyl, cyclobutyl,

| ﬁ L n‘llt)R rrent of the present invention R3 denotes
cyco@e gy hydr oxynet hyl , 3-hydroxy- propyl or

1- hydr oxy- 1- rret hyI et hyI 20 Accor di ng to a ninth

AcooRfaF By Smin Pl ARy PR SHCEHSN Gy rap-evclopropy.

1 hy@’y&ﬁﬁ@ycldmm,rﬂh@oiy@cy@ldpéﬁ@hombﬁdommldhbxwhe pr esent
i nvention R3 denotes nethyl, ethyl, propyl,

i sopropyl, difluoronethyl, trifluoronethyl or
Accopding &f 4 sewentt énibodi@bntifeiceprebént imlehtibry RP dm)dtesgi-hymxylfethyl

o ranqs r ar.e unsups |tuted
Rt GO Bt St S B ab gy AT ey out -y,
1-hydropp- mah;ﬂ{dthyﬂ IZ,Z{Q&Kﬂ‘IL@So dherfy drosgh1 rﬁ’étef/l&ﬁmﬁ& 2,2-trifluoro-1-hydroxy-1-
o Substitu rom
”mu?Eff&W%?ﬁ ?6@? tﬁq Cge§“ng®1 ‘oxycar bonyl and
phenylcarbonyl Even nore preferred substituents are

Accoiqeuhg% %tﬁﬁmabrg&ﬂ#edglof lﬁrg%e%égmgt? ronﬁ%ﬁ({ nope\éZ ﬁyﬁoxyl -ethyl,

hydretyhethyyd, s8-inaingsty-propyd on ofgdaixatiunethilretsylr uct ur al
fornul as used above and hereinafter, in which a bond

of a substituent of a cyclic group, as e.g. a phenyl
Accordingto & sinfthembodimestraf she presareimveatiaf Rt tenatgschyideoxy,
ess ot herwi se stated, that this

. rou denotes, u
ey BB R BE any free 35 position of
the cyclic group bearing an H atom WD 2007/ 128749
P2 /054248 8 -The conmpounds a rd| n
Acocr il B DA gRt ol o SaE T et S Syt By, propy.
isoprispgvdiflicromeingl triflueronttief er pdityfludnestierpounds ar e
obt ai ned by the foll ow ng nethods according to the

i nventi on which are described in nore detail
Preférablgiah af/drexyl gboupsf gleuDapuctpyianasyl yesipadre Lingubstitutdd or only the

nveriiaishb R pf e 1Ep bRy e Oe T B B e SRS StirRg e rglered
substliesntsete belactyd remzenengc@ipalkylcarbortyh €C, §-alkyoxcarbonyl and
phenyfcg%onyl E\?&lzrl rlngrecp?re errerc] sugé‘fuents are) selected from among acetyl,

methoxycarbonyl and ethoxycarbonyl, in particular acetyl and ethoxycarbonyl.

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

position of the cyclic group bearing an H atom.
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Schenme 1: Addition of an Organonetal Conpound to a
d uconol actone 10\ RL/ R3 1V Hal OR 8d
whadoegest4net al ' vV ) exchange sd 3 OR R R 0 O PCTEPZN07/054248
metal lic conpound V O OR Rsg00, g8b ORsc Rsal0 ,.OR
ORsc ORsb VI I | The reaction according to Schene 1

i s preferabl carried out startln mah 0
The GBI HE AGeHG ShbB e ben Raf e b tind i manofR Bfiihesi
knowlrgih pdﬁ!dflﬂbeBreCd‘nhlﬁiy tHeegonipouts are dbtamddiby thai fﬁIBJW||’n'~§.mlemods

S E e A T T T

chl or| ne, bronine, carboxy, car boxyl ic ester,

d d ti th f b
The GRS avaet ot Batian! Fisoldd B RysetrRer e finiireggrom D-
glucmo@ctcm@&tra\l depivativiel therebieby afdirgy the absieddeisbrayibemaieedompound in the

t t Th Gi d
form S af Prdaf e 0 Fomitue BTl ene. (v mhy be

prepared fromthe correspondl ng 20 chl ori nat ed,

O SR e e

inserting the netal into the carbon-hal ogen bond. The
hal ogen- net al exchang to synthesize the

correspondi ng | i (AR CoPQ ﬁd V may be carried out
for exanple wit}
e.g. n-, sec-Haor [ithium The anal ogous
magnesi um conpound may al so be generated by a

hal ogen- et al rexgdhangg aitahge25 a sw table Gignard
reagen Rsuch as e. g. i'sopropyl - O&" sec- fra Bm
brom d& oto. _cbl Qfghfbenceiic SnfpsPRYAPY! 5
di - sec b t ylfmagnesium wi t hout or
addi [ ,chlLoride that
may accel at e the netal ati on |:?10|ooce S; e specific

t ransmet al%ﬁl ng organonagnesi um con(pR)und may al so be
generated in situ fromsuitable WO 2007/ 128749

PCT/ EP200VV 054248 9 precursors (see e.g. Angew. Chem
2004, 116, 3396-3399 and Angew. Chem 2006, 118,

of an

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

transmetalating organomagnesium compound may also be generated in situ from suitable



10

15

20

25

30

35

165- 169 and references quoted therein). In addition,
at e conpl exes of organomagnesi um conpounds resulting

wo e@mzsondi ni ng e. g. butyl magnesi um chl ori de oPCDHEPINTE54248
or isopropyl magnesi um chl orgde or brom de and
butyllithium my be enpl oyed as vveII (see e.g. 5

preciSR tosiB 3 hugew et 2094 iy S er ERanbANGEN: L 2006, 17

165-16are fererdes dmatedgaesrenﬁt|alademodnw’n@eomelazés cfftBganotnagnesium

f bl, t 40. C d. -100 C,.
comis ESiPlhe Rpt rahiShp - Butetbrieg s Gideiss Desmid o,
|soprbﬁyﬂmbgnés‘|lllmehlbr|@d§ onibrsinitieeand heylkitbium, snaybeasmployed as well (see e.g.

Anodit e 2ORE, 2o S R i e a5 e Pt g e

referﬁmoefswruet%dtth@rbmeheTngmgﬁétsl eNthangel@atitidngiasépreferably carried out

vepi Al % ehi al B Tarp et G b LoBirell s e Mty i

solvdnt bemixuresl thereof, rsnch laks d6iri ekample dietbpiether, dmdhumetrhhymrrd)fd@n,

tolueg%/)hbeé((é% gﬁ?“éﬁ&@}’&% alicbl%onr%ta b%r}eengr{rﬁl\% r?/st FH&@? OIméorrll'la?gqlsesium or
hthuumrmnaumﬂaiorrmonmmds Vblﬁ&mdarhawomlenmryemarmmyalated with metal
serting a. ne r bon- hal

saltsisE0 s 5 ReeSTE sRhisiiG 2 Chd Bkt RS diumiiiiigS or bitfice, 1

form QUemab&eeorghmmétbladommimUs (\A)Esuftame fdniasld mbmnaﬂemamellw the
eve vents .suc

t .
orgar e REtanPd ViR 35BS W RSP E A el i8S ofib8i-natogen
bondns xteeniealoatomatid ybra pbdraxi/diitraurd onmagbeshism tahe s @iibleadlemental metals

for thl%tgap %ioartz% Ies 'Irh%nrgséaglgo§1f %ei\cgf,?Vﬁg In §%Y)W£%Lgcfg%aebg ydleatF]erther

dloxarreateltnabvdrbmms tplearee hexan@r diasthywaifoxide afd trideurnae tradreof at

tempgttp RNSIHE oI st o Bresafli b R 1 oy s i which no

spon&tebus reactich tahgsiplecdﬂbﬂwrl actiZiioa of dweaneltbbmmom neddsesry such as

eJg. téefqir@add L{kfgﬂrg%ggtagﬁ &ﬁ%&@m?tﬁglg‘@g I(zrksile) aﬁ:eglc acid, hydrochloric

acid pn@/desanidayios.alhel akdhtmutof e drgaim:emf ei%lwoemobedi WEtelquéGndectone or

deort &fis iAo Sy R Rl bl tb BT piTEPRatat s Bafien 38, Frania™00 -c.

partiegaryqurafdraifly htar mB@t Cli IF} aAInherf tmlﬁgmbng]mtwasthemtﬁ towptdiethe
executio

com 3 Rl B ek SGPTesHREF e Po g e P B R oxeouton

undeThtertr‘@fsaltrabs;pheraﬁdihCHs 32§om®rutph|trﬁg;err i8 pedfened. Mg radtalatireand/or
{Zi n mcror%agjﬁors and m ;omxers h bl
Coupﬁ?%iﬂ% Orhmaﬁaé%’ﬁa?ﬁﬁée E‘sm'cfoéf’a %8@5'?’ rHH%[P%‘{i(S[F‘s‘f"@C enable
high egcHange mtesém@nqb%maldmﬂswmo WO pracidsLodéstriBed in WO
20042#&4?? %f,ltgﬁ% t ﬁtsffﬁrr the gﬁﬁ?gw tg{a éngjalsfegtpggptgggrgup to the
appropriate piotetterhgiudbnotectore. \J arele gt bkelr@/tdﬂ&rr dimethoxyethane, benzene,
tolueg!ﬁrrﬁ% tﬂol’éXS tﬁ@laﬂﬁé h%%e(ng éﬁvgyé@hl(% odﬁagég{mgneeqr?ylpyrrolidone and
mlxtLNessmtei'e)df p‘WeraIidutrdmnreacamds B&ylﬂe)damefeiSout hﬂh@ﬂfany'ﬁllrmer adjuvants or
rried, out

it e AR A g o G AR S0 Bt Prer g CL g oter such as
e.g. BEAOEL Iy MEQS@I (seg Nd.aBchimsser, Imgammalénsen&nmbsm John Wiley &

2 ' _—
sondy RSN Y BBkt L o G Ro e 2D TySIAl Sty igps of the
subsfinasts Féhm Sblaaeshen/amwmzyr ls(i Bstitustbe bert 240 ratiyi tib B Isiydgrartesularly
e AL BN AT Ao Aot Ao P
substituats k3| as¢ ligked tp@“thercthieae kwo substituents are preferably part of a

benzylideneacetal, 4-methoxybenzylideneacetal, isopropylketal or constitute a dioxane with
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35 preferably trinmethylsilyl, triisopropylsilyl,

allyl, 4-methoxybenzyl and benzyl. |If two adjacent
waeamstizg7went s R8 are |inked together, these tweCT/EP2007/054248

substituents are preferably pgrt of a

benzyl i deneacet al , 4-net hoxybenzyl i deneacet al,

2SO SRR AN DR i e
adjac%nBo@g@ataltmuslofaute plrenesamTihelyroup Ripréfechbiyi derioles 1&/dest@n3C .-

p ns of the b ne with the dj acent ox n
alky1 TR B KO RBOR o iedTarh P By S fiages, methyt or
ethylhyiels Q@ep R’ @hﬁﬁodilcbylaﬂeﬁﬂléaabllﬁw GﬂmengnoﬁTetalllc compound V or a

b | I f
derivyf it by ieOaRcendl Y 8Bl byfoReTPEC: ek s sgetion
solutauhtlﬂreétbe \Aﬂﬁ@lntaldwhobsfuchlme 0. geatared af bthansl @rpatenth ¥Meqrresence
a 5 ,derivative act on

of an LT R b GER PO Te PRGA ToTE SF aol EReUTOBi oA fiic acd

trifludro&edtie Gcio, bhhﬁilfbcm!ldmlmld Rueiay aSOmegattaﬁ“BédTaftmlpré}faratlon of the
hydr%cgeaacnoﬁltpggflg@ |r83Ct'H€:”PFaﬁ ! eseg})(%goxgcgrgﬂp \?vcth squtne %Fectrophile
suchtasleug.mesthylfiatides danéttyl sailidtepethyl icdide dueth;ﬂ istilfaierapatethloride, or
acid, or .hydrochl ori cid. R be at hed .
acetfanbjare dL P rooce e s REe hyeth a5 CoRpaning. FIoEyscpropyiamine
sodiune acpotagsidirn @r assiure rca tbony sxxcyuhmgxrpumsmmmraeslumtr@zldkce(ide. The

ey piapE R fig e BT e afbngf e il of HigigiBphiE wih e.g.

sodltﬁhhwriddae Duing |Iﬁi§Iﬁﬁng3R8thﬁjbdﬂedlﬁe IgbeIprRSmﬁaySMCiea\@fd iBlabile under

suc
the rEFgn SPTER TauRe S gl BT grespanding Piangec sacpRapnc. e
compaind dina tnhjchsRithquialsad. pot assi um or cesi um hydr oxi de.
The hydroxyl group can al so be deprotonated prior to
the addition of the electrophile with e.g. sodium
The $ynthiasthaof h@lwromatlcrtfmhqiohnmgf ﬂa’rmmlbev mayttreodalrmai @t awipg skMdard

transg%ﬁai)?nsclﬁgb?%a??gq (I(:J{(;gla Fyletlérelﬂt gas me#opﬁgn%\%rrl Bﬁ%aﬁ)?%alist literature
in orgenid oymaiesis (seasrpmarraﬂa Ji March, Admmaﬁld)rgénld: Remlftioah, R&ctions,

o 41 SUEY e L ET P doBu R BT e GAGarae e

YorkiBriahsiedT srahtof8isgdpore rigaR inad uhmmmtdityd tteraih). Meas tpecifically, the
?rﬂit ho.?s kngﬂvlm f({ om t he %ﬁec al fI it%er attﬁre 60 in,.
Use FGART'E" SV HEST r9p8eaS P8’F‘p8‘|”? 9" gy HReSIAGLARTAYC
compdupds has Bearcdétaires), in Béf@ednt erumogidphs etles® L. Brehdsma, S.F.
4t h t i.on

vasigyirhdl Sieriib St aiaid s eta Ryt n Qroapisgsynthesis,

SprirdebrlégerHrlw}eeldelbe@ 1 $a8; &A. iBchlobdsreOsyamonietatias liry Syrithesis, John

.U nsiti net al ngs
wiey § Sk CuRRRbRE TPM AR SroR Bl aee S8R Sna. .
Diedditha Medal- Gaﬂalylzdaf@mes}Comn@g?é{mhsns(, Yéley8/@H, Weinheim, 1997 and
Br andsng, evs r Kr. u S
referBi R erein) e S oS Sibtesies depsiirouy P fggng provide o
dem@wirbti@s ofsthis, ISpwan glesxavfgd. a:gad&mri it/ é@ycﬂmld@etrrgay 41908¢
asse%bfegﬂboégﬁgraneﬁg %}?gegfélﬁéa'%\ﬁresent u mg Hle sarrie synn1et|c approaches.
Yor k/ Bri sbane/ Tor ont o/ Si ngapore, 1994; P.J. Stang, F.
Di ederich, Metal -Catal yzed Cross- Coupling Reactions,
W ey-VCH, Winheim 1997 and references quoted
therein). The synthesis strategies described in the
foll owi ng provide a
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30 denonstration of this, by way of exanple. In

addition, the aglycon part may al so be assenbled with
WO bm7pgs7anose noi ety al ready present using t hePGEHRPR2007/054248

synt heti c approaches. WO 20074128749 PCT/ EP2007/ 054248

11 Schene 2: Synthesis of the Diaryl ketone Fragnent R

3 1, ewls acig R/ R3 _Hal JDCI + OHe.g. AC13

Scherpg 2.§/@¥he§|3§gM|aéyll§qt@\ﬁsF@H@eBt, eparation of a

precursor conpound that may serve for the synthesis

of the haI oaromatic conpound of formula IV starting

from a Adexw o Ichlor'

appl yi n

var Hati ors ere . 9

group that may be subsequent |y converted to allcyano

group such as chlorine, brom ne, carboxy, ?boxyl iC

ester, carboxam de or a derivative thereof, a 10

protected or masked al dehyde function such as
Schang % skrsine Arerarptiondlf @ PregursersPBPeRE® iapmay ﬁﬁ%’ﬁé@{ the synthesis

of th@ﬁhlBQroH#ﬂ@"cbr%Béuﬁci f f6iafiila ABstBrtlig fidht & Qenz-BUICEIOﬁHé@ﬁdi ‘é second
reacti on has wi de substrate sScope and js comonl

aromage piosa 3(9Bty'rigr|: redel-prads é‘ﬁﬂét'%‘fC%dE'QF%PS/‘éQ”aWP%We"%f Riin

S hel#ﬁeerzidérrbtéet n6tdr@ Pbup BbPMmaR be KBS e RIEM Erte $oGN
¢ Al 013)?H Cr gﬁ’llcjapdl ne, ?ron qui, sul h%rl oo group

SUChﬁéICblor'BP brprinirfq G@T})Bﬁépﬁ%éﬂmeﬁ%rﬁ%b%@mde ?rrﬂ;fi@’a/@tlk‘ﬁ thereof, a
proteche) d??rﬁ'b?s@&b a@'@h?dé fdActidhesueRn bE @5 aishdathl oAV bEa ﬂar_btected or

aci d, anhydride, ester or benzonitrjle nay be used
maslwénqmmqﬁgrcp%rgél{y B8 ageed- pHEr dPisrHassic r9act'eameﬁ é‘d"”%%r?“t?sﬁrate

scope taln@ fid M@in?)égrrn@@ JUPANSe PrEBN@SOf: Ehtalfht WHidri® rrsédwmetaryt.c or
2-di chl oroethane at tenperatures_from -

Stomﬁ'?@@"”%ﬁ*@?@rtsaﬁpw at e 9o f@@b lodigRe(rer ZnSh SiPé‘Ht“”F r"‘é'@ or

trifludremetHafBsulSHoniceRSd. I1Sad oF tRe BhA ogV‘@N&ro@Vtﬁé‘ cé&spah&fg carboxylic
possi bl e. WO 2007/ 128749 PCT/ EP2007/ 054248 12 Schene

acid ?”hwm?eﬁtt%oro‘?en@ww Ray BR&seh AR Well-a e TRaetiPRR grepretsrentially
carridd Qlityth BRbMAIES hydrScdrBshicduchBs B.g. YichioronfetRakdtand 1,2-dichloroethane

conversion to | eaving group
at temperatures from -30 to 120°C; préferably at 30 to 100°C. However, solvent-free

reactions or reactions in a microwave oven are also possible.
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reduction \ RL/ RB\ RL/ R3 / \ | Y reductionyY X

X = leaving group. e.g. IV d, Br, I, OS2R, OOCR,
WODCORED 8d OR 8d OR O Y =04, Br, |, or (POIEP2007/054248

R8aO¥ . ~~OR8c RB8aO¥% . OR8c 1&R8b ORBb In Schene 3 the

substituent R denotes Cl_3-al kyl or aryl and Rl cyano

sohedfe & Lot Aia bl 8P?ﬁiabr%&%ﬂm”ﬁlsytO?”vméheadney ?

car boxyl i -ster c&rboxan1de or a deriyatigve

t her eof , si Lyl®%tSup, a protf sked
al dehyd such as e.g. acetal or

a protected o. masked am no function as e. g.
nitro. Starting fromthe diarylketone or
di aryl met hanol the diar Inethane [ accessi ble in one
or two reaction steps. |\h€f@ aryJKet one may be reduced
to the 10 diaryl methane in steps via the| ..o
correspondi ng di phenyl meth | or in one step. In the
two-step variant the ketgrsfe is reduced wth reduci ng
agent such as for exanple a netal hydride slch as
e.g. NaBH4, LiAlH4 or iBu2AlH to formthe alcohol. The
3 &N be converted in the g

s for % ppl e BF3* OE
acid such as for exafs

hydrochlor|c>GC|d sul furic acid, trifluoroacetic

acid, or 15 acetic acid with a redu0|ng agent such as

e.g. BrfE 17 oMb BPYocrobo@i2Si I H to the desiréd

d|phenylnethane The one-step process starting from

the ketone to obtain the diphenyl methane may be

carried out e.gorWith a silan® such as e.g. Et3SiH, a

boronQ& i Su o8. g. Na n al um num hydri de

such as 194 presencefof JarLew s or Bronsted

aci d such as for .exappl g BR3i{ R

trls(pentaflué?eph ngl?%orane t ki "uor oacetic 20

aci d, hydrochlorlccﬁtld al um num chl ori de or |nCl13.

The reactions are preferably carried out WO

2007/ 128749 PCT/ EP2007/ 054248 13 in solvents such as
In Sabegie hthk sgbstiteand Rjanotesat heatley suatl asl R eyjehooo agrduribat may be

subsg&ljéﬁet‘ly%onverted 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
hydride such as e.g. NaBH,, LiAlH, or iBu,AlH to form the alcohol. The resulting alcohol can
be converted in the presence of a Lewis acid such as for example BF;*OEt,, InCl; or AICI; or
Brgnsted acid such as for example hydrochloric acid, sulfuric acid, trifluoroacetic acid, or
acetic acid with a reducing agent such as e.g. Et;SiH, NaBH,, or Ph,SiCIH to the desired
diphenylmethane. The one-step process starting from the ketone to obtain the
diphenylmethane may be carried out e.g. with a silane such as e.g. Et;SiH, a borohydride
such as e.g. NaBH, or an aluminum hydride such as LiAlH, in the presence of a Lewis or
Brensted acid such as for example BF;*OEt,, tris(pentafluorophenyl)borane, trifluoroacetic

acid, hydrochloric acid, aluminum chloride or InCl;. The reactions are preferably carried out
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15

acetonitrile, or mxtures thereof at tenperatures of

-30 to 150C, preferably at 20 to 100C. Reductions
wowRdoh/1t87dy ogen i n t he presence of a transiti onPEEERL007/054248

catal yst such as e.g. Pd on qgharcoal are another

possi bl e net hod of synthesis. Reductions according to

in solfgatssubh An &1 neppehal bbbl et pSuiSRRBaae Gushe.
acetdttriley at inixurbd tcenff at eupleraieres .of-30 to 150°C, preferably at 20 to 100°C.

t but yl di met hyl si |yl d t
Rediry S BhBT Mg o o5 BERE SRt DD S gnGIgYDads Las o.0. Pd or
charcoabiatel votin Pdsdible Rsetirsttofltgathesig. Reducasms ddverding to Wolff-Kishner or

varieQlBRY! SR pasane She kPBRe s burrarned wef Biradner =

derivafivd therdoy,Guelz ase.gon , 2abis{edri- N@yldmthwﬁlyslﬁ)jdraznné \Mio the hydrazone
Sui .t abl e, 10

whic BRRKEBSA R PR Cr bR o s HR Felig lg 6% the

dlphmyhyétﬁﬂrwiar}ttmtrogéroI'Fhem@ctlorﬁ)hﬁ@ be carried out in one reaction step or after

solafiyt Gt PYarE A e aizpL B 1 SEPHIRE reactiog steps. Suitabe
baset ¢rahidean§. Kﬂily a0 dar KiOeBu tusohaintd @urpelsal glireés/ldrnegylyesintoluene,

DMSéOlZ-e(?-rpgf %thgéy%?tﬁ @%Fe@'ﬁ%ﬁﬁ&‘t @i\?@t&ﬁ?g ?efoggtioﬁbén are also possible.

The NALf cfnsiﬁ@hﬂik&d:arﬂ@did@ttatmpéramf‘es beBivesm2n 8260 € dprefdratily between

80 toga Bﬁér? alﬁeéagtilg gi,'lengaesﬁ%cgo%lg Igﬁfﬁ gf) tﬂg l\{\tﬁclyﬁ r@%n}’aﬂ#e%ﬂct%%s the
Clenthhearsigh reiuatisroWhich yakak ptackiungér dsdit cardtions nwhich ntay aso be used

nerey i igone ERCATEn Yty Bt A3 Sisfine e Toh Bined &S Boter

leavibd)gratipBselgae blg. cieldiidd, ibeomige gpditle, doetate tdaEbonate, phosphate, or

sutafg, Ao BREORT welirtion s et He Sy e bt iemuady iissbag n the

orgadiéd chetg ligrat&ent hesi s of Di aryl methane Unit and
Possi bl e Precursor Conmpounds thereof R3 Hal Hal =
ad, Br, I, OSRCF3, OsQ2p-Tol step 1 hal ogen-netal
exchange R Y T R3 T = COON, COQAlk, CONR2, 1\ R / R3
CN, COCI M addition to carboxylic acid or derivative
thereof 0 M= netal such as e.g. step 4 Li, My Hal,

B(OH) 2



addition to aldehyde Y step 2 R UuUu=d4d, Br, I,

OOCAI k, step 3 Y OOCQAI k, OPQ Al k) 2 tranS|t|on metal
w@zooczmahg/zed coupling RR3 R~ R3 Nzz Y / \ |POTI/EPX00Th$4248

IVY=d, Br, I, OSQ2CF3, Opg2p-Tol or OR 8d OR 8d

VOOR Oor % R8aC»& ~~CR80 R8a0*,. OR8c R 8 b R8b

eno ano a.grqup that may b
Sche@lﬁoﬁfg%/ Bﬁslsya%é Iér} %|Qar%9§8lbg%§r&§ﬂrsgb{;ﬂmgéund% thereof

chl orine, brqmre, carboxy, carboxylic ester,
car boxam a derivative 5 thereof, a boron or
silyl grgup protected or masked al dehyde function
such as e.g. acetal or thiazole, or a protected or
masked_ am f { as e.g. nitro. The term
" Al K" Hager?g? é %&ég{}ﬁﬁggnld each substituent Ris
i ndependent|y sel ected fromeach other fromthe WO
2007/ 128749| PCT/ EP2007/ 054248 15 group consi sting of
H Cl1 3- aI Ky | haigéh-etal3- al koxy. Schene 4 delineates the
synth"? i's of exdiaage/l met hanes and possi bl e precursor
conmpounds thereof starting fromga netal ated phenyl
group. Lithyum or nmagnesiu stituted aronmatic

conmpounds may be synt hesi m chl ori nat ed,
br om nat ed, or iodinated aromatics by a hal ogen met aI

exchange re BN W ERODHeCQOAIBRGNR.I t hi upr
i sopr opyl | um hal®geéRCde, or diispr o gn
or by inméry on of  1€oh B4Ry RlaciEt al ¥ A
hal ogen- car bon bond. or_HblﬁatG/@[He&Spondl ng boron o
subst i tNiFewtal g0 e.g. boronic acid,
bor oni ¢ ath Yokt (P'j')z or di a‘f%s/l aryl borane, is
accessi bl e romt hese netal ated phenyl groups by
reaction with a bokon el ectrophile such as e.g.
' Hdgertredeivde thereof. In
aromati ¢ conmpound nay 10 al so
spondi ng haloqgnated or

and

ed fromthe cor

pseudohal ngehatap® precur so

U =Cl, Br, I, OOCAIk, step 3

OOCOAIk, OPO(OAIK), transition-metal

catalyzed coupling

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.qg. nitro. The term "Alk"

denotes Cq4-alkyl and each substituent R is independently selected from each other from the
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a di boron or borane conpound through a transition

netal, e.g. palladium catalyzed reaction (see e.g.
wdaedorassdy on Lett. 2003, p. 4895-4898 and ref ePENERR07/054248

quoted therein). The lithiumsor magnesi um substituted

phenyl conmpounds add to benzal dehydes (step 3) and

arouR BR1E9 55t CasBp e Aot TeT e ety SRR
diary\Wgthareds dnyipssibenaedirsdridoampounds thersodytarting o dafetalated phenyl
T T T

chlorinagsts brinsihated cor |(Bc0na@@blhﬁfatlﬁ§bﬁla hafigeh-nastalexghark@rresadtion with
zinc: sonet i use .of one of the |

[ ' it .
o 0. LY s B v B i RS A RPisgh Grebe sy B yfferton o
the elegneadal edethidntoaine aéld@éryd@so:byomteahs CO_fregpdnth@itimmn substituted
comrgo%té]gl ﬁSt furn, ﬁr%lnn 5{1 %orr?gs a%?c{)e{zs}{%dfg} %@é)\@gwﬁbgﬁ%% |s(acceSS|bIe
from ItrGB‘serrﬁe’tQIetiadqﬂ@hQCbrbLh'rf&r 5] r@_éactlldiv(hr]vmm/ leSron alegtrbptilersiuch as e.g.
sters a ar or ane .
poroff PR o I e heres erdcNioDl P8 SRNEISE arefiae compound may
also bé& bpacesirare theadoedspyndiry hdl@giéiiatehcmr mfu(gihamg@hatas peedyrsor and
sal.t thereof de]iveri

I .
a e, opi e PO P b BRI M Grb % PalaA e Pliyeggeacton
(see eid. ITebemayon EétéQDDEnhMBQS—%Q& hnca_EBfebentzeysl quotddothedérs, The lithium
o e 5 5 SIS AL 00 LSV R b L1 o
acidy @atfriestivica tasradil (ytep U st asihenayis am&ic@@rar bdngainites3ach as e.g. of
the Vg?lgrﬁ%q%[}e ggpfogig{ﬂ%gns?lryéegg%yl gﬁlto@egs Lllﬁgﬁetarseaett%f majp [Prlncipally be
condd8téd w8 ddt amnatiditioabletrarsities ntpialitoathlyisher teangmetalation to another metal

Transnet.al | atj on from nes

suchkggreog‘;T Ce{'IFrﬁl mdgjm ?rcz&rhc sgme@mﬁ%}hﬁﬂsﬁl RB% oﬁthatlaﬂ gﬁ’ernatlves is
advaotmrgee@mnﬁlbngan&rammtaw Hacdidaeid to Bentdehgti@namesns of a rhodium
cate g B iR R BRI o ERBE Bro ) St B o, - 545
350 aredvzsdrerues egeteddieseing. dVdrenadreary bprontduidse esters thereof,

ers acti

ik ST eq. Pre VHEURRBRIAECE b§ cpRRL i B dherfieg mpoiated by
a tramﬂldradeuamsudhlasl@eg palladidinuacomplerer a salt tharéafrle(weidgeliagylketones.
eSS B 03222220 By kB gpoce,
brom&ﬁﬁYbrﬁhB&aéQammﬁwﬁﬁeﬂﬁﬁaéﬂ_lthllﬁn orSohgasium derivatized phenyl
comB@rbtnrgggpeErtelggtgd ?ﬁoraﬂ& t% no &//b&g%%ﬁze!é%%ggggég %&geglae é:\axg%nsition
metaBsu¢hasee.g. cogber, CQINr p@mﬁhrk (seé e.g(DAy. Bett. 200108, 2801-@8740and
references quoted therein). Transmetallation from lithium or magnesium to e.g. boron, tin,
silicon, or zinc furnishes e.g. the corresponding aromatic boronic acids, stannanes, silanes or
zinc compounds, respectively, that 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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CH20H , CH2QAl k, CH2QAr, % % R8aO® ~.~R8C R8aRBo OR

8b OR8b 5 Schene 5 displays possible pathways to
wa@tdoaats7ahe cyano residue to the central phenyPCT/BPOP054248

at various stages of the syngpesis of the target

nol ecul es. The cyano group may be introduced via a

transition netal nediated coupling reaction of an

appropriate cyano source such as e.g. sodium

pot assi um zinc or copper cyanide with a hal ogenated

or _pseudohal ogenat ed enyl group. Suitable catal ysts
Scheg 5 B”%‘gﬂﬁp%‘a&s?%w &Pféqt ion netals 10 such as e.g.

pal | adi um _xthgdiium ni ckeEn" i ron or copper thatw nmay be

used in taI form such as e g pal Fm on

car bon, yasxsak{s such as e.g. palladiu

bromi de or acetate or conplexes withY.g. p

such  as , ' osphine, tri-tert-

but 3?'5ﬁ-8§%%{’hég%?%gg%éze'gr al kenes such as e.g.

di benzyl i deneacet one. The active catalyst my be
generated in situ or prior to the adé¥tion to thePR

= oERS Iy, BbSAMT X itives such as (15 eog zinhc
)éHz?}gi, EARMK, onzaasall t%ﬂa‘n‘i"%é&us 2

8d

et r ahedr
Lett. 2005, 46, 18#9- 53 and Tetrahedran Lett e 5 “OR
46, 1815-1818 and references quote‘%ﬁot hefei AR. Reacti Ges
the correspondi ng zinc, magnesi um or |i@®i um corrpoun8,
accessible fr the chl pri.hat ed brom.nat.eq, or

senehicE ARPRUE RofatiR hATYAL: & HBRh T cvelb SRR dngenral pheny

group ebedrioas stage b pf thasgnthesis obthe target melepdes.ihe ayeb@pbrouptnoay be

introciuhcedr\]/al oggns.b%nd W L hi % G anlo erlee |tro i Iae rsuclht ac:S no source

G54V SBI]N LeiPE BRYP é’féHPH‘@, gy RASGER 2BPOM'aE 7

suchZspyg.istdiunt patzasiam, ginapotdpmper eyalideewidtpp halegbndted or

pseulegpsﬁtwaﬁl e!naa%ih eﬁ%%%@&%%&é@% %L\{ﬁjféé@%}g B‘g dgrdvl??t/frgot&rp fransition metals

suchtdsex.gipa)ladivi®, 2000h1] 2RRAIQir&?Car dppeOthaDm4 R B8 usdd inSddreengal form
h6: IntrﬁdéCJcti on _of the Gy ano resi duelf .om ;’;“l dgh)ﬁﬁoe or

such &5 §GRAIT AR ONE2RAY F357FeUCh 3 G- Pollaquiy cjilofide, brorpydg or

acetate loy doraplerss with .. phodpXine©OBU@dasORg8itiphenylphosphine, tri-tert-

butylphosphine or dppf or alkenes such as e.g. dibenzylideneacetone. The active catalyst

8c

may be generated in situ or prior to the addition to the reaction mixture. Additives such as
e.g. zinc as element or salt may be advantageous (see Tetrahedron Lett. 2005, 46, 1849-
1853 and Tefrahedron Lett. 2005, 46, 1815-1818 and references 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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3 X ==e.g. M, COON, COQAIk, Y- C1Br, I, or VRor V

CH20H , CH2QAlI k, CH2QAr, R8a8C R8aRBc OR 8b ORBb An
w@bdoenzsaud ve i ntroduction of the cyano group iBCT/RR2007/054248

synthesis starting from al dehyde or car boxam de

(Schenme 6). The al dehydic function itself can be

i ntrqduced,.as rotec or nask Popul ar. .
schagiip dadT oS Crar BhECS oAtk Ha e £7 Bivolp &8l dervative
acetal s, but @ her protective groups may be used as
wel | (see Greene, P.G M Wits, Protect G oups
i n Organi ntheSLsT_John_MMLey_&sSons ., New
York, 1 . itable masks for the al de function
are e.g. olefins and thiazoles. The aldehydeXnmay be
converted to the cyano function using e.qg.
hydr oxyl am ne in conbination with e.g. formc acid,
concentrated 10 hydrochloric acid, polyphosphoric acid
or pyridine-t®l uene. The internedi ate oxinme forned

under thesge actl on cRAdidibons may be isola before
dehydr at toNdeliver the final rodu Alternative
hydr oxytaging reagents such as e.g.

bi strifl uoroacetyl hydroxyl am ne and NH2 0808™ may be
used as well and afford the nitrile w thout additional
reagents. Further reagents applicable are e.qg.
NHAPO4H2 and nitropropane in acetic acid,
trinmethylsilyl azide or 15 S, S-di net hyl sul furdii m_de.
Car boxam des nay be suitable nitrilerfrecursors,
X = e Jfle, CODNLESOAR e carrjed out
CH,ORJERJCAIKS OB JDARS Nﬁ@{l}l dore8eéeli ¢
phosphorous pento < POC13, CCléal plosphi ne
conbi nati on, C13000I - ani ne conbi ndt Pon, BuP@ess
reagent, Vilsneyer reagent, SCI:12 or QFyanurl c

An aﬁg}hgtr \)eqﬁ To@ %ﬁ bfn[ cgaﬂm ogiglggp irﬁl?&% 9[9@%8 fran aldehryde or

OR

oalk car i ¢ acl
carb@@nbd)e(@qhemrﬁ)oThe:iaﬂdeM|dfonM|msalf odn bdimtroduidedi dsesuch, protected,

ormfie, 930 oSl A RS PE AU 2Bl B
proteStiveegreu@s mapbeasad Bs arll ¢dect hdV ceeoe S MuWutsr, E&notective Groups
in Orggrl] E Sg}ﬁtheg ge dﬁg/(zl'(l) r)(a& §Pg§%§}l}%ﬁ?}9g€ %éﬁﬁa% a%é W%%% f)g%jthe
aldelﬂaadum:tm(n arese.g. oldiys dDO0GNaz@SATHe, aldehyde nm@lybeBronvérfedoto the
Cyang%n%ﬁiopusi%%hydr%%nlé’in %%ﬁon(y\%ith 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.qg. trifluoroacetic acid anhydride, phosphorous pentoxide,
POCI;, CCls-phosphine combination, Cl;COCI-amine combination, Burgess reagent,
Vilsmeyer reagent, SOCI,, or cyanuric chloride. Starting from the corresponding
monoalkylated carboxamide, carboxylic acid, ester or carboxylic chloride the formation of the

nitrile is also doable in one pot without the isolation of any intermediate.
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% R8aO® ~. ORBC RBaRBc OR 8b OR8b 5 A wel |

establ i shed approach to introduce the nitrile function
w0 200vhes78D- cal | ed Sandnmeyer reaction wth COpPEI/EP2007/054248

cyani de and the correspondi nggdi azoni um conpound

accessi ble via diazotization of the respective

aniline derivatjve. The synthesis. of diazoni um
schelg b dReielion S b Eranoy BB aUg TBR TR Rt HEE avoni at i on
has extensively been docunented in the organic
chemstry literature. 10 Schene 8: Alternative
Synthesis of Diarylnethane Unit R3 RL ~N\ | / /N R3
\ /1 COOALK Wnke Y\ \E 30 Y COOAlk / R3 OR 8d_0OR38d -~
Vol V%\? v Jd',ag’og?a,\('or?, or_og % RaReE RBaOk
~' ORBC OR8bORBb 15 cpmo-ab-tieronatidnve appy for the
construction of the Dheadyédyeeedrtos UnitY is shdwn in
Scherme 8. It nakes use of an ortho fluoro substituted
benzonitrile which is either comercially avail abl e
or can be obtained by nmethods mentioned before. The
ortho fluoro sugstituted benzonitrilog®i s reacted®Mth

X = e@MualdedH, BBBRANKIFsetal e substituted hy R3omnder bagi co
CHf‘%DdedAjlkOOBZdO&ee e J.. O'g.° Beh&m B&;°4eg90,
4817-4821; J. Heter&cCyek. Chem 32, 1995, 1461- s 8

fol | oned by ester 20 cleavage and Ri@carpox§Rati on” (s&e, -

e.g. J. Heterocycl. Chem 32, 1995, 146R™466; Og. D
007/ 128749 PCTé%Pz 07/ 954248 Proce

8 .19 Prep. ., hnt

A"Veﬁ.‘f?‘taﬁ 4 HDREPASH 53 INFOd e HE ! @8}%'1012' G irdae 88‘r?§ﬁeé’t$%”r?meyer
react{ceritrecapped cyavisd. andGhe norrekpondif dijazb2idd- R ipdundagessible via

. em Int. Ed. 47, 2004, .6493-6496 5 In order to
ez & o M et i e Gfries F 430 Bl emgpuncs ang
their aclesmgdemgybioo-tibelidzowiativn loas extensiveiporencioetimgetedrimthe organic

f.qr m{I a,ll R3

chemistry literature.

Scheme 8: Alternative Synthesis of Diarylmethane Unit

N

R1 = rJ[::]//
? COOAIk
Y F v F

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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R\ NO ROO/ \ Il ad Rsa0 OR 8c OR 8b 10 wherein

R and R3 are as hereinbefore defined and R8a, R8Db,
w0oB@7/188dab ar e as herei nbef ore defined and i ndependpmwni/gs54248

of one another represent forqgexanple acetyl,

pi val oyl , benzoyl, tert-butoxycarbonyl,

PrepoUBERT U o SDR 51O 510 deat P tuon BEA ot ped
CherR846, 288, 5288,52B80AfgawnChe b I efu W7| 2@0de 8¢e3-a496)r
i sopropyl i deneketal or a 2, 3-di net hoxy- butyl ene group

which is linked via position 2 and 3 of the butyl ene
group to the oxygen atons of the pyranose ring and

forms with thema substituyted dj oxane ich be . :
I or G PR oS L B btorofess Hacp s frednvention.
a compsluel sfgeaganforrnalatihe 20 presence of a Lewis or

Bronsted acid. Suitable reducing agents for the

reaction include for exanple silanes, such as

triethyl-, tripropyl-, triisoprgpyl- or

di phenyl si | ane, sodgum boraolyder-de '

cyanobor ohydri de, zi ﬁ@ i@ [

al um ni um hydr ide, @i iJsok '

samari um Oodi d¢. Theé reulctinohs are carri ed 'but

W thout or in the| presence of a suitable Bronsted

aci d, such g&p g~ hydregh oric acid,

t ol uenesul phonic acild,, trifluoroacetic acid or acetic

acid, or Lewis aci@R such as e.g. boron trifluoride

etherate, trinethylsilyltriflate, titaniium

tetrachloride, tin tetrachloride, scandiumtriflate
whereih Riang R°’eé ¢ helogiberdé agfira dnide reduci ng agent and

the acid the reaction nmay be carried out in a

sol vent, such as for exanple nethylene chloride, 30
R®, RﬁLR?CpR%ﬁ’ram; a§ﬁgﬁe@¥ﬁefdré UQﬁr]e‘dCdridiGﬁ@peEGér&lryﬁbf oflé ahbyibr represent for

et her, tetrahydrofuran, dioxane, ethanol, water or . :
exarqﬂ'?(?%ﬁt@sp't’ﬂ@%%?”zaif" Eeéthﬁ’i‘P’%(PﬁrPBEV'b*é%%'@ﬁyc-aé’%’@ybﬁlﬂﬁ trialkylsilyl,
P 0o, 054245, 26 il Labl e Lorb: hat an of ¢ cadonta -

: sujta conbi nation of reagents .
be”%'ﬂﬂ*‘r‘é‘?@?eéa'f%93085&8%?%‘35?@[?ri %%13%'@%8%“&%‘8”%8%8 ich i linked
via pbsitidrl 2and def trethigylategronh itcihel okygsHaemis &n tHeypyrgRdeiring and

acetonitrile Qr Sichloronethane at tenperatures of
forms Wi agpestityigd digy@Pe: hydr ogen may be used in the
presence of a transition netal catalyst, such as e.g.

. pal 1 adi um.on, char coal . or Ran nickel , in solvyents .
whic e B ARl FERGBT B tarasiccabt) 1 Gecieduth & et avent i the
pres@idaasal LewibbreBronste@@eidi ¢ aci d, for the transformation

descri bed.

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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Al ternatively, in order to prepare conpounds of
general fornmula | according to process b) according
wo eoovhzs7envent i on, in a conmpound of general forPemER20D1/054248
10 NR3 Rsd0O O/ \ 11l RsafpOR 8c OR 8b wherein R3
Is as hereinbefore defined and R8a to R8d denote one

swtaglegcoprﬁw{) rl@{}% Fela\égntglrcgﬁﬁéf ﬂ%eﬂfeixgr%ﬁeﬁ?rtrleéén e”fg(r)]g gngggforr]l&ﬁﬁuoride
ethergitd, Whidhri® upnvealeatiyhsehin rmgtohmle bt aichiebnicharexatng@hperdiures of

f t,h la Il .
-60°G, 88 Phse PR SMReL BT Panee (resk B UTA WEScs 3 rappion metal
catalgstesuchichs d.§. patiadiofiensihandat Mar@yeudkél Festvenlts @ifchtdse

tetra&%&@sﬂlﬁgﬁl%t&g@igﬂ%ﬁ?@ %F%gogglgaégruorrl tlcg%%i foro the transformation

descbed.ecti ng group used is cleaved for exanple
hydrol ytically in an aqueous solvent, e.g. in water,
i sopropanol /water, acetic acid/ water,

Alterhatvé@hmdjrdénib @ﬂip&@é esmpesunds @K gevedravedmrtiula | Aiccotdivy to process b)

.ese an acid such S trifluoro c tic acid,

accoRfi G 5Pt Ter SPTearmherdemet MR fin 25t he
presence of an alkali netal base such as I|thium
hydr oxi de, sodi um hydroxi de or potassi um hydroxide or
aprotically, e.g. in the pr senCﬁ/gf
i odotri net hyl sil ane, at S
120C preferably at benpe

V\Been 0 and
10 and 100C.
trlflqu? z 0] 5 | eaved] by

treatlng wth”an acid quch as hydrochl oric acid,
optionally in ghe.fresence gf a solvent such as acetic
acid at tenpé?aﬂhres bet W®Bn 50 and 30 120C or by
treating with sodi unphyeroxi de sol ution optionally in
the presence of a solvent such as tetrahydrofuran or
rret hanol at tenperatures between 0 and 50C. WO
3{ 4128749 P /EPngx{054248 21 Any acetal or ketal
Whaﬁw e 7 R eYIsiRse d& Ade| eaved for exanpl e

R® tH R @Enptd @r&l d)fythé riroem;t.aél YRRBS defrdMeIiéinbé&fo@, siich 4¥é.81'an acyl,

0 nol cetic acid/ water, .
ary I Pt BriR st S, B SRS Tk b obteied fr example by
reduaroasmmeca‘onmua@ bﬂfoﬁrﬁ@lb llas Heréihbaforeaefiberl, 8@ glotective groups
Ey 8chlor|c acid or 5 sul phuric acid or aprotlcally
are G€aY€%i n the presence of iodotrinethylsilane, at
tenperatures between 0 and 120C, preferably at

Itis Lﬁ}dg‘gsgrq%tst r o betc?\g?%gl éola%gpoél%%)% AI%SE ma te%élarzgif{ggtluring the

aforedEntienéd gpnmsmbq:,rwesgesj ower al cohol such as met hanol
or ethanol in the presence of a base such as |ithium
hydr oxi de,

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 orin
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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10 sodi um hydroxi de, potassium carbonate or sodi um
nmet hoxi de. I n aqueous or al coholic solvents, acids
weemh/1z54®. g. hydrochloric acid, trifl uoroacetPCT/BR1007/054248

or acetic acid are also suipable. For cleaving in
organi ¢ solvents, such as for exanple diethyl ether
tetrahydrof uran or dichloronethane, it is also
suitable to use fluoride reagents, such as e.g.

Any é(fﬁlailaabuéml ;aﬂmanrthgnoﬁblweédi Beleal/ed lﬁorbﬁam)ble, hydrolytically in an aqueous

0X benzyl or benz X rban ro
oV BB P R B e s o gaeye BBy Foturag water or
dloxdlbedﬂl I alelei’hnghﬁ ptéﬁén@d? efs&nasd Qqﬁcra%slctatltairy&tetus @eid, Hﬁdrochlorlc acid or
a unt ¢ a suita

supfBRat PR Ao S It e praebsarodtpERusiire. afmperatures
betwaén 0 an@nR0W) rdfgrabiytd térhgeratlekid beweat 1@and@cO@Csuch as

hydrochl oric acid at tenperatures 20 between 0 and

100C, but preferably at anbient tenperatures between
A trirdé&hwsity §fGp |§tﬂda\£etd foeexayrbioperater, as aigteowsisolvehbmiktlraror a lower

alcoft?yggf%raesf rﬁ%@n@(}%l or e?r@nBlrlgﬁéq, %épécélogigyggggﬁghbae\gﬁtxaum hydroxide,

sodlLIrﬁ hf/dimmﬂeamsSmrmcarﬂommebheoqwras\emn@qdﬁ ani sole. A

In aqHF"é‘fs ?raaé‘}/%y‘og? %é{\’?eréltﬁs bUtdtM’:sgg %%rﬁ E\AF% o Ei‘cédsérJl}’f?roaf%“C acid or

acetiaacidraré hiso i, For alevadng)rn dsmdmuoeblkxaﬁts csugh iad f@rexgnple diethyl

treating.wth otr| yl si | ane tlona
etner, bR AR, it 5 3Bl 18 R oot suo as
e.g. letrablitgibmyrioatune fluoride. t he reactl ons descri bed

her ei nbef ore, any reactive groups present such as

et hynyl, hydroxy, am no, al kylam no or imno groups
A benay, rhethprybeeny edbefmyiolxgcd‘rﬂimyr gr@ob ilsmidvlayltagaﬁusly cleaved

e SRR B PR 5) S L0159 2o

pallaﬂmm/(&mmiahMra/i;ungbkewmlvra?aysmﬁ dsheethamnotedthat ob,i dttyl aoastate or glacial

acetfiioz PRI R wUEhBAROUSRRLFL AT oo b B Saopet & Bmperatures

betwegaOphe 10a°cp ot ﬁr@feral@y gr ampleﬁuememymgbytm@bn 20 ame\60b@, and at

I
a v bdbiTBaripol T O3 SHLAreRI Y 1585 Aot -dFhetnoxybenzyl group
howeRel, /iER200Z1H|1Q Sl d&d mzﬁfldamﬁceﬂct acig irgthe ypssehos obiimisoie.no,
al kylam no or imno group may be, for exanple, a
fornmyl, acetyl, trifluoroacetyl, ethoxycarbonyl,

Atert. Bmtyl dblﬂért)t&lytglakmmdnyl dreogz igl mﬁfyscaﬂ;b@aa\}e.d Hyetremyihg with an acid such
enz

enzy 2. 4-.di met hpx
as G oraaRAe orhns bR eoEr BEER e s Eme Pylsians eronaly
usingrayolbentrsasio by edthyine dhiveide, diexsnet metrans| ardidtbylether.
di astereoners, as nentioned herei nbefore. Thus, for
exanple, cis/trans mxtures may be resolved into
In thé heictiorsd desarisbd hreaauabéfsmmnyﬁ reagthvct gronpopiredsntwiutin agibthynyl,
ast . one

active caybon at E
nyorg By AR o B BRGSO GG 3F reaction by
conventiompl groteictiey giosps waith ane xibavesisagairyaftee thiesakied by
chromat ography into the cis
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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and trans isoners thereof, the conpounds of general

formula | obtained which occur as racemates may be
waeepanzd7ed by net hods known per se (cf. Alli ngeeT/BP2007/054248

and Eliel E. L. in "Topics pp Stereochem stry", Vol.

6, Wley Intersci ence 1971) into their opti cal

P tant [ Bodes and co unds. of ener al for rEesg g ’ |
rotqCiag Prosipg Ko A Ine ‘%‘%‘Hoﬁf © HEyPIY ‘Pr\?é‘ami? a formy’,
acetyl rthfludrb@jeltyl cbtmtyeareonyar tertontoxhearbasil, eatylbdyeatbonyl, benzyl,

hem c I fferences using nmethods known per
meth@é%eé‘zg Or% %'me %E‘dlzé{{ﬂ{g? Rind/ or fracti onal
cr yst al li satl on, and, if these conpounds are obtai ned

et PSS R T B RS i pR P e

enan@iombis almﬁfrsilasltae@hellfseasﬁbieyti@md&[)eaéielﬁbfbr)e Elmhsl,lrm example, cis/trans
.. separation . phas or . recrysta a
it el e S Redvaet e Bt P 378 G 0s bgre. B0 FataBoyie i) teast one
optically axpivé cadbbly agii mae§ beepaiatatCiatonheic Bndribnersal ts or
derivatives such as e.g. esters or amdes with the
racem ¢ conpound, particularly acids and the
Thusatdriexampld, therdis/adrisveistueds @bhyg bh@éﬁ)l\ﬁeheiyeaofqm&tﬁgfaphy into the cis
epar ati ng the di astereoner

and GRS Sud B, DR oA oo Bial e ol Sulfy ocour as
racembiels mali bd exparated by mesralds khbivh per sdfck. HllingeeNf L.emd Eliel E. L. in

oo L BP RS D BT B IS 98] et aivodes an
comsuintia bt gerasga morenulJpwitical 1bayst 2cisymenedtd agbomatose My beugsolved
o G EaRsBynce B S T PR e Tt yoing metnocs
knowmgler e pe.g thy ¢crmordelograpag iadd/opﬁtaqﬂhﬁamnj/mﬂmmn aamdd if these
com RS Bt oo I SBR e iy R peBunBibsTesVhgt nto he
enantietherseas hemtioand aove30 optical ly active acyl group in

am des, for exanple, may be a (+)-or

(-)-nment hyl oxycarbonyl. Furthernore, the conpounds of
The &éxmtitiard arggyefbrablycrepearteatby cdlunb beparalidnsort treragptigses or by

Lewlarly, tor, pha he |
roory§flsp it i A Pl BRDTER s Sty BEHS N 4 Rpticaty cctive
substangamihich fatnLisalts A€ dedvatiecsudiers dg. esses of amidebiwsth the racemic

rocnl ori

de, f ' 3
comi BB oA IR TR Aoy s th aftalfp Hiessicanc
sepaédting thepdinastpl‘m:mancmxtdre_ éfusams bederviatives tBucahtained,aeg.con the basis
o S BE B3 SRSt eS8 B Rodg B e
dlastbd%mnpalmdede@bma/ieew theagctioa of suitebiet a}bnitmtlptinélbytamti%acids in
am n

' i.ds,., ..
comipSh pFs Ao 8y M6 e A Esfimen i ackb oA pe .
o-tolyaetaic atiamai, aoMjlntdmdBf_wcyad’Ika\term»abtsutphbalblayldf dutaniabtid, aspartic
acid S%ﬁ?kﬁ@é%é'gséﬁ ggﬁqﬁﬂiaaivgzl %?(E) %[I%I | lQlfn#xtg%gles(+;rgre(-)-menthoI and an
opticalivantivagey gsdup ialagtdeshicaieRaple, mai bg at(heor Rhboitigloxycarbonyl.
described in the exanples that follow, which may al so

be conbined for this purpose wth nethods known to
Furthelm@ok tHel cathpoandg ofdforrdie | maly e:ea:buvmedﬁmb tieex sanit3l teereb® particularly

for plga?}'%gg’lbtggpescr @gﬁﬁgbﬁ%\%i%%y%%:gegﬁablg@a&) %17%%r8gani\é\%r 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.
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15

2004/ 063209, WO 2005/ 092877 and WO 2006/ 120208. 10 The

present invention also relates to novel internediate
w@eoupaesTds as described in the reaction schenBSI/EP2007/054248

her ei nbef ore and as descri bed3in the experinental

section hereinafter. 1In particular the foll ow ng

Mordgl B Corsenis BRI B e ey gloeureS R Sxafipy’ £ or 12
mixtired widh % @ld@w@aﬂlbulwﬂ&lt% alphblamind3el@s SudRB@adrefeor OR

phen%@llallﬁG wélprgdo |cu%?ed&ywb?bﬁ>roaer ggglaé 874ﬁ|§h crystallinity.

The compounds according to the invention are advantageously also obtainable using the
methods described in the examples that follow, which may also be combined for this purpose
with methods known to the skilled man from the literature, for example the methods
described in WO 98/31697, WO 01/27128, WO 02/083066, WO 03/099836, WO
2004/063209, WO 2005/092877 and WO 2006/120208.

The present invention also relates to novel intermediate compounds as described in the

reaction schemes hereinbefore and as described in the experimental section hereinafter.

In particular the following intermediate compounds are an additional aspect of the present

invention:




R8A0O ORBb O R8a N R Bd OO0 Ui.3 R8a0 ' OR8c OR 8b

R RBAO 0 0 0 i.4 R8a0, ' ORBc OR8 B Fi.5 R'O
wW@R08a26249 R8d0 CRsbh O R8a R F i.6 ORBC 0 RBADEERSD054248

O R8a wherein WD 2007/ 1287492pCT/ EP2007/ 054248 25 R8

to R8d are defined as hereinbefore and preferably

denote H or acetyl; R is defined as herei nbefore and
prefer gnotes H, nethyl or ethyl; Ak denotes
C _4-al Ky preferably nethyl or ethyl; Rl is defined

ore and preferably denotes By, or ON, nost

wherein
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5 R3 is defined as herei nbefore, for exanple
cycl opropyl or cyclobutyl, and is preferably selected
wo eawnmed41e9 gr oup consi sting of chloro, brono, nmeChEP2007/054248

ethyl, n-propyl, i-propyl, ggclopropyl, cyclobutyl,
cyclopentyl hydr oxy, cyano; LG denotes a | eaving

8a QL erably
R 1§ B e fitadss e pbetoicarpretagatn perbi 528l al Ky
R' |s-dBflfﬁ?éd=® h@eﬁbefbr@lakd'bre@érablﬂﬁ%@e@HdmeaiﬁAkw gtayl; 1Cd) f
refer i oned, the conpounds o
Alk d&BW&? PerlohareRo R GBAPRETDh Che | nvent onand.the
'is phﬂsewés)?erembbwrea@mepb&bétﬂy gdamdtss _Bhalr(emf mbst\peeféalolie®N e
col ogi oper s artijcul ar n_..
R iR forg Seppoed o reime el R EishY fRok bauererably
seledted fr@rnsmgﬁoap cbh3isting1d cblb&:f erahd, ynﬁﬁ:‘deéthy(/lerh}eropylbl propyl,
ro rt| t he new conpounds may be
cyoPigrl iy Gl BB S HBETY [Ty of "t he subst ances
LG denotes Bildxiving dreuS&lich-as Bict, i- @L(By)z)m% beafﬁ?wngt@%@dﬂ n
ate ef - i e
U deRBteS@z@%ﬁjoﬁb‘ﬁf'é&ﬁml?@gf@'%eé ‘P'{’bﬁeﬁé«f ﬁm
prefdhably BRL- 1573), which is stably transf ect ed with an
expression vector pZeoSV (Invitrogen, EMBL accession
nunmber L36849) , which contains the cDNA for the

As alesxdiymgentiseedlene eorapoutriae oh gersialFochula gddsedhseto the invention and
the pf.Ot ransporter

2. (Genbank Acc. . 003041 , ,
BB HERR s Shp B it v, M PR booien prapssties
partidAdshyl sabiehibitsty affpitanrteé bydiudSdependan ghuaoescatmntjdter SELT,
f%@rsﬁig&intotheinterior of the cell in_a _
prefelayy pendent manner. The SGLT-2 assay is carried
out as follows: CHO hSG.T2 cells are cultivated in
Ha F12 Bi oWhi tt ak th 10% | f
R R Y ae e T e
HEK293- hSGLT2 cells are cultivated in DVEM nedi um
i.t.h % f pet al [
he il of e suRsteRasdB i TiEhe Bt A2l ms s icater {p 3 test set-
up infutastks OpiO-Ka kil hge @AMGIBNW (DﬁL-lBIﬁommbrr]rﬁgjlbglg@tudEKI% cell line
t he addi

(et R GRE A wnish DR Rl Tl e v it fitSishy BoPbzeosv
(Inwtr@&tlsﬁﬁlﬂidexd:cesmldtmodmb’eﬁ LB|68149) mwaiiotl contantsette cDNA fliathg coding
; .
soa§figofiBe Mugenspelup e Se sardiraltie (Bt ek SR B %en
(CH@-hS@"ng?d HE‘K@"T$(EQTQ) Bheslﬁlﬁy Ilné'so/fr@@o?tP@IabellddSalyafaEmethyl-

e a er
gucqiiatpgih ErAME LBnERRg R e s RN aR the ol 3 seRjum-gependent
manmévl Cadl 2, 1.2 MV MySO4 and 10 mM HEPES (pH WO

2007/ 128749 PCT/ EP2007/ 054248 26 7.4), 50 pg/ ni

CGentanycin). 250 pl of assay buffer and 5 pl of test
The SG@MaWsecatdimhoutadcﬂ@mm:) each well and the plate is

CHO- r@ég{l‘??zt &9 L0L IR Hapn TAIYNES N SO RRUB3R 109P oetal calf
serum and 250 pyg/mL Zeocin (Invitrogen), and HEK293-hSGLT2 cells are cultivated in
DMEM medium with 10% foetal calf serum and 250 ug/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 pl of assay buffer (Hanks Balanced Salt
Solution, 137 mM NacCl, 5.4 mM KCl, 2.8 mM CaCl,, 1.2 mM MgSO,4 and 10 mM HEPES (pH
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10% DVSO are used as the negative control. The

reaction is started by adding 5 PI of 14C- AMG (0. 05
w@aoy/1eso4®each wel | . After 2 hours' incubation BECT/BFL8)7/054248

5% CO2, the cells are 5 washgg again with 250 pl of

PBS (20C) and then lysed by the addition of 25 pl of

7.4), gl ke antyeu e Dl S nuier orBl gl o et AP Al then

addedaneactugdil fod the p‘laiéﬁdﬂlewb%@edﬂbﬂﬂmﬂheﬁmjmm%ftéﬁh tiidrinsubator. 5 pl of

10% ARG il 2506 PSOR BB Rt IRR apdr0 & TNt hijeddihg 5 of M-
AMGS(O'lO?Btudtl} @tdaeh welll Aiggraould) inbabsleinedt 17 @, 3% €0,, the cells are

ectiv. Wi t human ana ou

wastgeparamiisdly'sf FESRRh dieheRped o thadidh LA Rlio 1 »
NaOKq6 mitNaat 3IRINE 0 Q0B @4f Mla@SeatﬂquahIm.)Ta?re @E’Nﬁd toSeach Welldand
: expressed i HEK2 e 15Teco ounds .. .
'ncubfé@wsafmﬁw%d e i eBAP PO Ahad Cr ARSLpBnban HBaedgsouy of
the "{GAVES atxriosn i3 02sureblin palopteurt wdncyabgluem 200C sdihtilmtish

Ipreferabl y below 50 nM In view of their ability to

°9§hi bit the SGA.T activity, the compounds according to

the invention and the correspondi ng pharmaceutically

tabl e s st her eof e su e for th
To dpEERR R Sufvbr Wi Esbne 46 hiwst Sl e eiooats hissstup
whicle G1edi DN A fis h@GLON gE8asieskwiicCNondyl 0@0343§ inetetae df hEGLM2 cDNA is
nhi, bi n T activity, particularly the
eXpr%Qéch"ri&lé@K? @ER%%‘ ore, conpounds according to
the invention are partl cul arI y suitable for the
revention or. tr d| seases art ar |
The R Boerainn GePe RS may i reelr B Y ek hipw 1000
nM, parpeulatly il 20 @sMpmioki ﬁru&rablpn@bw&tHMns of di abetes
(such as e.g. retinopathy, nephropathy or 25
neur opat hi es, diabetic foot, ulcers,
In vievaof thaingbitigad mhést)the Sﬂl_afbmhi/lt;/ thel dogiosnds ad@btrdilsgij ®, the invention

and 18 EtbrrenaE SDpHERCELl Gy MREHa Sols e P el Ep for e
treatsignicaraier, prelieslatipe daetmens obéll todd esrglitionsor disesses which may be
o RSG5 e £ FhGE, o HhEFRTEe RI5ERl Frtr
compuupes umor@nemcathe invle@gen stelsirincely sﬂﬁ@lafcﬁméswet/ahioe or treatment
of dSg55t GeTELIBHY Aot SoBr e AP BT T BT SE PR e 2
dlabételsbsfieajtlISESorapIEfaad)rssaofsimtieadsll ; (eudrodis &.gpretindpaghy, olephropathy or

unctional i cre s, and .
neurtyr S dithebf Socti S B anbu PR oo B Sinly Bt
reactbetf@poglk/d:a’emla' hwpemmmmmﬁuaagumsdl nﬂgabﬁllctdl‘&brdmyieﬁlﬁIinGBsistance,
metclfle Sirdfet iR RRva s el Snbirort et P Bk AR S
disesaet} abesity) dligh Bladd prieesur8ichiBynit hearbiiture] edend am‘lhﬂferla’lcaemla.

ound accor di n? to.the in

Thess UGS, S8 25 Sl 1oh ient i heSkel Se el sych ps o o
apopitadid drirteechsisldferetentc beta aelth. Mye kobstmaiek @re alspeaitabdd for improving

or regtro]ﬁng 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.

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

fat in the liver may be reduced or inhibited. Therefore according to another aspect of the
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WO 2007/ 128749 PCT/ EP2007/ 054248 27 present invention
there is provided a nethod for preventing, slow ng,
wa@ledoas2s1g or treating diseases or conditions PCT/EP2007/054248
attributed to an abnormal acgmnul ation of liver fat in
a patient in need thereof characterized in that a
C phar maceut | c conposi ti on .acc rdin
presif ey BREe s RO MR e LA R G LP e PO S SRy fRating
diseas@B @t toraitonelatitbutad & ai aidoubabcumuionbniveredt irba patient in need

tereBf GiTerie tseang L aierepi Ryt ByBarart el e arcoring o he

preséali rh\@hﬁ@hl@ladmnflabteﬂ DIs‘éEﬁes(dW@sEhbhhthlalh aahattribated to an abnormal
duc

to tit t at
accuf i oF B et aTe bS] Gup T Bun epr e Gl Becprat faty
liver fr@htat'cdhlomefatt@I‘lvérQNAEL) hatl-ta}c:oholweatdlﬁbdalﬂtlsp@fASH‘,)l,l| ar,

the c nvention i ncl udi n .
nyperlopRBR T e 0 Ve diabRic ae Nt Hcrealped B er or toxi
fatty #wdrt abl e for the prevention or treatnment of diabetes,

particularly type 1 and type 2 diabetes nellitus,

and/ or diabetic conplications. In addition conpounds
In paammr ﬁhﬁgoMpomdm dcoyrelimigi to thediheemidh | |'n6|udj|ag tthye pshyis[oa:lylaally

t revention. 15 or, treat
accepBbie s HIeRT e S8 e PEPeEn or Teal)agt BEiidies particutarl
type olz@gitype) 2 didbstes halllitusy bed/ot yiabstt cwmpiibatmmsnal obesity.

The dosage required to achieve the correspondi ng

activity for treatnent or prevention usually depends
In adahioh kempoumisutdonsfiigtth thesinventioa aael pamic@bey audtablelfer the prevention

or tre(%ﬁhiariﬁpqtf 8}11&2’%@%}95)2 a(ﬂ%&l%r av'l%%,/se] {]gﬁglgartécpgr ci:lgsl,snlﬁso%egl{y), visceral

obesig ahdYbsabdaiingl odasityi s for the patient's doctor to
deci de. Expediently, the dosage may be from1 to 100
ng, preferably 1 to 30 ng, by intravenous route, and
The dodage 1€filredto aghiefecthalbiyesponding@ativity,fottyeatinant or @uévention usually

dopepih o i SRR NG B nsotmad et b Paushiy R naluré and gravity of
the illnege bt camalitiod yanb ehd memmldaamddreqoeﬂdymﬁabinwﬂtmgem bad iswot the
pateff e o dBHES e BaT 1 Sua o B TS 100 M. BRiiaply 1 to
30 mgpbyningbzerons réiet ase to gd)mocmg;epremrmm Itcy$m(a|‘nlgl rhx? oral route, in
eachgq%telg ulgrcr)]s eﬁt%rrrggln[esuﬁ?rre}ssg - ?or\}@? QP%\S\%%’%‘[E? %ér%ﬁg S a%bording to
the |M@h&d§d @bybeﬁ@hulawd eiptlsrwmltctgmhher\mmeithqj!@by\&i é‘lbblsmnees together

with e G ore Berd BanvENfortil 658 s Rl TR e 30 stguon. actose,

glucdsal mldr@drysialllmcdllalmlse magiasiues stehete polyvinglppiraidlone, citric acid,

conventi,onal e ratlo
tartafOR S & Pt RYEGE RIS R Bl e P iheE Rt R B eNe givool
propydelr}imglscdl watﬁﬁaar?f@c@mlmmwsmammemlm drdattyheubstances such as

n ma n co w th other

nard g Satetl, R et Bt ioB P e R Rt e fs such as
plainamdbated martﬁa/te ndaipsule g, fpovdersi] s sp@s sisngndsuppositdrieons

nmenti oned above. Ot her active substances which are

sui table for such conbinations include 35 for exanple
The tdnossrindh iactorgioy enthiedtentitre mah efspimulded ietérgaictioh wéth other active
subs?a%es apg\trt%g%ﬂ{/ ?otr tr?é: ﬁggt%leﬂgargcﬁor prevention of the diseases and conditions
mentioned above. Other active substances which are suitable for such combinations include
for example those which potentiate the therapeutic effect of an SGLT antagonist according to
the invention with respect to one of the indications mentioned and/or which allow the dosage

of an SGLT antagonist according to the invention to be reduced. Therapeutic agents which
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the invention with respect to one of the indications

nmenti oned and/or which allow the dosage of an SG.T
w@eiagesTest according to the invention to be reCdUERINNT/054248

Ther apeutic agents which WO 2807/128749

PCT/ EP2007/ 054248 28 are suitable for such a

are G HARE B SR B on, HRAE BBl B dcen RIS S
metf@fmrbentﬁham'ldreas (@b bgjbamlaiﬁ;degﬂolumwmmﬂe c{:ﬁl}nepna!bg Ghtagliniee,

repa%I np c&ghl%z?ﬂﬁg?élgrﬁ%z% | d 3'558%.3%(5 ﬁa?zg a) E’IP&IQ é%ér%g@pomsts (e.g.
Gl 2&25d0)aaﬁcagﬁagm§s mmggmmmlaha:ﬂmadmamw @ QIKRK 297, algiRR

o0k TR BARERSREAD) BAA i AR s,

alphad-pitagorasts dgaih sahs insiufis uhamgtmsdemawmmeaml al@lt@‘ﬂes (e g.

exenichor SIS 01 K ABaae v 7 Dlsps Sho i by Eiepnphlde .

substayices thaegifeas peebaladlglucosy bﬁd@ﬁﬁ@&ntth@ﬁveﬁiiﬁhbs e.g. inhibitors of
osge ction in th iver

glucogs%be-grlljorﬁ% g%ts%rog?r&etosgﬂS@dlglg%h%spaﬂtgg% cgg%n pigqsspHSR/la%%, glucagon
receptotiaritaganists Bnddindibitosi phesthoegblypyageate ¢bsykioayd, adeogen

syt SR AbPY AR DB DA I IeEnO gopds Ut oS Fherargle HMC-

CoAkénasseafhilfijors (sad. ssirthedsyadinpkionasttin), fipiatkd (eWe berddibrate,

fenoﬁﬁﬁﬁeﬁg.wc&#‘gw(ag'dgandghﬁa%@%w{‘he%g?’?ﬁ Blofin AoSyists, BPAR-detta

agon(szs g\dCﬁblémafoltdmsaég avafs&ifﬂbé) dlrcabb,'l}stermIab@dirpmr(:malbltdsandh as, for
t he de ati.ve er.eo PPAR- a a
exartsin e TR, Disai-BRERS spctenias oD 3r 00l e shaery e,
inhibiters ©f ik azddileraeld tailspdjrptl-ﬂmlnramh\g borhpsisds yabh as CETerintibitors or

xampl.e, ezetim bi ndi n ubst.ances. such
ABCT EIRaSs o Afutem B mnri By Perabes i 3 P s B NG g BE
tetrabydreipastatin t dexfesifi onainind1Rkekkie, Sintgonis i Wdsarsabino@d receptor,

TP | hbtors ABCl .requl ato r

merghieeb e atlabdiisie Mg reehub eep Bl B R on AP eiaunmistor B
agonits sucbtasadB-dn 8TI0arARD6 TV, antbadanidtd of tagishid 2c seceitane,

ant agoni sts of the cannabi noidl receptor, MH1

receptor antagonists, MC4 receptor agonists, NPY5 or
MoredPa2 canblagmnssmm drugg 8 irﬂ?emFl])@lhiglﬁ slost PhesaareSBarbhid Heart failure

9677 ts of .the 2C .r.ece . .

or atiipRIRReS SR Bl RUbeReg e P ACE A TR ohihior; iretios. B
blocKelrs) @a-ritageists, ceﬁhallyrdoﬁndjlaaﬂ‘ﬁypé@édsﬁﬂee, arg@agonists of the alpha-2-

at heroscl.erosis such as .e.q. A-ll aptagpnists or ACE. . .
acre SRS PRbloR R Pefita fodondPiise HB80Ts Sudthgdlon mnivitors
and élaedIur agobinatians therebf arel syitaldle | @namds ofayp@tdramsii mesptor

ant onlst of ha- 2 25 adr ner cC rece r
anta i Re e P et R BRia b BRAER: cPhtal B e, valsartan,
telmua@mreg‘aésmanl BXIP{3i117or1s158800, BXRe3332 oaslmeeairtamateuomil

th [ I j
esol DB, LA R SRR QPR PR s
rece;ploT astagamsts asaamrb&mbl;eps:emisfar ﬂ;agrlegzs@ﬂc a:ti grsevmﬂlcmgrfxmagglsbllozod
telmsarta
pressifr abd PoRftatibl g ot plbecipfitse Wi a3haste e gy 13,
hydrédtHdodihieagideEMD- 90423, BR- 9701, etc. Angiotensin Il 30
receptor antagonists are preferably used for the

treatment or prevention of high blood
A combination with uric acid synthesis inhibitors or uricosurics is suitable for the treatment or

prevention of gout.
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pressure and conplications of diabetes, often conbi ned
wWth a diuretic such as hydrochl orothiazide. A
wa@eowhitzsasd on wWith uric acid synthesis inhibitoPGT/BP2007/054248
uricosurics is suitable for phe treatnent or 35
prevention of gout. WO 2007/128749 PCT/ EP2007/ 054248

A coR BB HEN CEeIRaPROT SR st - HVE] HOSHh gt Eat, protein-
kinadgenDinhititorss adehean gidaipnysait produce ithibo schrellddss heddidtasednhibitors

I dyct I nhi bi t ay. b ed f th
may B oBr R e e e S Eeicna L OBPotPabot os.

5 The dosage for the conbination partners nentioned

bove.is usefully 1/5 of the.lo t dose or, jral
The fosalR Rl GoTRNelor g PRAIGTSE RRPYS S eeliehdi e lowest dose
normaiyg eecomn@n@b o e to N dliited Mermaip Eeoinmdnided dosaient i on

relates to the use of a conmpound according to the

i nvention or a physiologically acceptable salt of such

Therefofm ipanoiterespbetniag invdrioatelhteass thense ol 8 compbined according to the
uhst ances desc[)li beﬁ ?boc\ée as a conbi nati.on
g S5HE

) cti
inverJigp 0% & PV IBIPIGT BRGNP S SEILET MIDC ParRaUng G BIbUIe, Wi at least one
of the\betbie substaticdsaddserifear adove at memhibittion papne&y fnprepariod a

di .ondi ti Whi b ffected b .
pher A oL R ORI ST S BEIRIGh eI BOA L Bl ARG pases o
condfichd whitheae baraffepiea fogidtibiyngmat abdiuedepesdastefucose cotransporter

e di seases _.or, .conditions |isted

ticularly one of th
SGL b es® SHpRiTasany MR §arsa5e PALC M el diseases o
conditionp listedboves mokbparheularsadiaietédher diamgiio wbnhpheationsli ng t o
the invention, or a physiologically acceptable salt
thereof, in conbination with another active substance
The nsyofttiad eorppatel sticondirigato etaiislgntion, ata pisisdgpeatig atcopesble salt

werdfn BGROSod SD0 3P b Brybdnd 18 or o
stag@;@@timsﬁ,&mt aartﬁcmgiamewnhin atshert gaaéeeofttinﬁeﬁgehd;})eare ashiihisterdd
. re, 2 t st red. ti the t tive., .
simulglisby Seing fup BEyeTuRS B KA S e Trihe e iSadfer Wi finey are
usedleﬁs&igghmﬂ tiotesahe adéo haivé Bubstamss abelgitvlpﬂtd I:hetﬂaﬁeTt?]wiihﬁss period of
an _or u to our.s. sequen i.n_anot her
less BBRRe Bauf 122 nhared SR BuRY BRI st B e o
conmposi tion which conprises a conpound according to
condiCel By B e AR PO B G0 AP GOl AR
whicls ubrs brisesescanesitint xecoraing e thesinetibh bak ipaysiglegitalyrasceptable salt
of sulf B PapYc T 8L 1655Hatl o i Seu b5 Py had abiiecas
comisigaitipoPatthens, astbaall together Wwitteonewemnbiednert camieissas/a diluents.
conmbi nation of a conpound according to the invention

or a physiologically acceptable salt of 30 such a
Thuse famesampleaa ghaimdceaitdal corepasitginciceorsing tb the iecaioarcomprises a

comt?ri%tﬁ o?ésctgﬂﬁghbc? gﬁ?clioltrj%ﬂé Eogtﬁte ti1nevren%€\6r$ gr a gﬁqyesio?orgic@ﬂ{/ %ccl:e%efggle 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.



The conpound according to the invention, or a

physi ol ogi cally acceptable salt thereof, and the
w@odartzsomal active substance to be conbi ned t hEeERP1007/054248

may both be present togetherzpn 35 one fornulation,

for exanple a tablet or capsule, or separately in two

In thégo_erg%qiirl?gg%nc{z{o{lgvi&i;lé get.ﬁ?tq_i gtofq%r%ggr}oiig&?cw@fsoarre %éfa eanE)lligtlya gho%vn in
evenPEAdeER 2000t 25124 Blac 3Thé IExhine| ek ezt daliongara irdeddddl toWus@ate the

t ext 4 at ons  of hydroxyl groups are not . expligcitl
preset gt for wERRY Jpeiikdns iy BBE e EroPiigh EE ardgmblent
tempekaip! e dsedtintbehbayeablyeandnicentictdmberatirbs st dtriue 201G The

folloBLES nt ipvention c\{\_/lthout restricting it. The terms
OIOWING BRY PP EAAEM8%%and "anbi ent tenperature” are used
DMFi ndietHydorgemiity and denote tenperatures of about 20C.
The 5 .fql ] ow abbrevi ati ons are used: DWW
NMPdi’ﬁﬂ%@ﬁ#é?yﬁ@ﬁ?% NVP N- et hyl - 2- pyrrol i done THE
THF t etetrathyoestofanr an 10 Preparation of the starting
conpounds: Exanple | Br OH 4-Bronp-3-hydroxynethyl -1
-i odo-benzene 15 Oxalyl chloride (13.0 nmL) is added to
Preparatioreofithk dtartihg tcoaipoaindg: br ono- 5- i odo- benzoi ¢ acid in
CH2Cl 2 (200 nmL). DWF (0.2 nL) is added and the
solution is stirred at roomtenperature for 6 h.
Exandflen, the solution is concentrated under reduced
pressure and the residue s dissolved in THE (100
m.). The resulting soluti h is cooled in an ice-bath
and LiBH4 (3.4 g) is addet\i portions. The cooling
bath is renmoved and the stirred at room
tenperature for 1 h. 20 gJreaction mxture is
diluted with THE and treafed with 0.1 M hydrochloric
acid. Then, the organic ljayer is separated and the
aqueous layer is extracted with ethyl acetate. The
4-BremerBihvdrpxuimgiwl-t-igdevhanzeng e dri ed (Na2S0O4) and t he

Oxal?lQ:lh}b‘T"‘lBE é1 F0 %LZ%oécﬁfe@% URGRL JiSGHRS ofPLGSTHEIRIHO-bBhYSC acid in
he crude product. Yield: 47.0 ¢ g99% of theory) 25

CH Gx &9pImel )} PMBr(0@ mL) is added and the solution is stirred at room temperature for 6

h. Then, the solution is concentrated under reduced pressure and the residue is dissolved in

THF (100 mL). The resulting solution is cooled in an ice-bath and LiBH, (3.4 g) is added in

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

The reaction mixture is diluted with THF and treated with 0.1 M hydrochloric acid. Then, the
organic layer is separated and the aqueous layer is extracted with ethyl acetate. The
combined organic layers are dried (Na,SO,) and the solvent is evaporated under reduced
pressure to give the crude product.

Yield: 47.0 g (99% of theory)

Example Il
Br

Cl

4-Bromo-3-chloromethyl-1-iodo-benzene
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4- Br ono- 3- chl or onet hyl - 1-i odo- benzene WD 2007/ 128749
PCT/ EP2007/ 054248 31 Thionyl chloride (13 m) is
wa@odwed247e9 a suspensi on of PCT/EP2007/054248
4- br ono- 3- hydr oxynet hyl - 1-i odp- benzene (47.0 g) in
di chl or onet hane (100 nmL) containing DMF (0.1 nL). The
. m Xture |j tirred at anbient t eratyre for 3 h. .
Thiofp iofge, L2gnPls AR 2 fEPesten o FREgRH Mo Ramgipdi-iodo-
benzene €47.0 gilinckshigporastane (100aly estaitieg DMR (0Lt mLptTad mikiuke is
. ; : o
stirre%%%gelnf %rr]rgp@?artlaee?fg é h.YJI'r(?elznc,j 'the4s:,Lo'I\Pen9ach§ %é)e(g(fcest,shr%ggr;gr?t is removed
undef rddluesd® plesbrd 0T I3 [isrIne Xy meirbel Witnaehanc @nPagenl (13
. 9).,di ssg} Vv in 4 MKCH solution (60 nL) is added to
Ymkhéﬁgéw@gélﬁﬂv%yghethyI-1- i odo- benzene (41.0 g)
di ssolved in acetone (50 nL). Nal (0.5 g) is added and
t he [esulti ng mxture is stirred at 50 C overni ght.

; water is added and the resulting m xture is
extracted with ethyl acetate. The
are dried and the solvent is evd At ed under reduced
pressure. The residue j i fied by chromat ogr aphy on
silica gel 15 (cyclo
Yield: 38.0 g (79% of gory) Example IVA OO Br 1
20
(5- Brono- 2-chl or o- phenyl ) - (4- met hoxy- phenyl ) - met hanone
38.3 nL oxalyl chloride and 0.8 niL di net hyl f or mam de
4-Brane-1&odte8-phenaymettivitbenzghe100 g 5-

r -2z ch - ,C. acid, i I C [ t
Pt SRR ZIEONEE B £FTECH RGPS Ler§ ABoed o RIRES hRRnety.1-
iodo-behzanedd1.ayl dsepsedinetefoner(®@ L ). Wdl 40 610 iscanvetiand éim¢ sesulting

1 n.a e r h S| ' i , J ,
mix e R o O R el BereL B Q4 ehd s S QI e i
extractedlvéth ¢tbyl-abet@fe. ahe c@mbihed Bxigacinamadredaand thel dedent Thevraporated

1 nu ichloride. ar i Se .S
cnef ectiofly BroYgly e The Faslt il HHHT QR4 5B
(cyclslmdxane/ethyi scedateri®eld. for 1 h at 1 to 5 C and then

P t hed ice. The organic phase is

YB“%@%@%@F@%”%#?%’ nd the agqueous phase is extracted
wi t h di chl oronet hane. The conbi ned organi c phases are
Exaé@grl\?d wth 1 M hydrochloric acid, twice wwith 1 M
rum hydr oxi de solution and with brine. Then the
or gani c cl O

T,

Br |

Exa
onbi ned extracts

(5-Bromo-2-chloro-phenvl)-(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
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WO 2007/ 128749 PCT/ EP2007/ 054248 32 phase is dried
over sodium sul fate, the solvent is renoved and the
wOo e®irdess4d s recrystallized from ethanol. YielBCT/BB2087/¢54248
(64% of theory) Mass spectrugp(ESI+): mz =
325/327/329 (Br+dl) [MtH + 5 Example VO \ I \ O

phasggis ﬁ{lgcgﬁ\r}%féog@%g@%tgtgé ORLhOEYeRENZY L )q ReEghse isArecrystaIIized
from E€fhdaobno- 2- chl or o- phenyl ) - (4- net hoxy- phenyl ) - net hanone

oA 101. 0 triethylsilane in 75 nL
Y'elddggﬁlgo&é%"e?fﬁ%‘?ﬁ)én%and 150 nlL acetonitrile is cooled to
Massl&peCtruhnE€S1'Wirh&a =S3257327vqRoSBr-&INiM-+eH]* boron tri fl uori de
etherate are added so that the tenperature does not
exceed 20 C. The solution is stirred for 14 h at
Exarmagi®ivent tenperature, before another 9 nL
triethylsilane and 4.4 boron trifluoride etherate
are added. The solution'is stirred for a further 3 h
period at 45-50 C and sQoled to ambi ent
tenperature. A sol utifp b pot assi um hydr oxi de
in 70 nL water is added = asul tant mixture is
stirred for 2 h. The drganic p ase@ s separated and
t he aqueous phase is egyracted anot Her three tines
with diisopropylether. The conbi ned organi c phases
1-Brojpe-dvphigied-(fviethoxphanzyl-hereengssi um hydr oxi de

A so@ﬁ%%ﬂ&@é‘.&%ﬁi&ﬁ% 3 .eﬁrlé}to_ hieﬂﬁ?-@ﬂmefh%?\'ﬁ-pqériga

d&¥8hone and 101.5

e solvent 1S evaporated, t%e
mL trietkylgilgae ins7 e Hthehlatpmethenh and 1158 ml- anstendtrigtis egoles toptd °C. Then
with %’E}rgrhé:jS%?g?I%olf%@/ogﬁtn %@&iﬁt%ﬁ M@qr%ﬁ%@@ﬂ%ﬁ%’f Wt%rﬁﬁéli’é}uire\does not
exceey 29 “Cpfhepolgtongs sHrest iontd h-at Ambient tsarpeyatyicep hefaes another 9 mL
triethylsilane and 4.4 mL boron trifluoride etherate are added. The solution is stirred for a
further 3 h period at 45-50 °C and then cooled to ambient temperature. A solution of 28 g
potassium hydroxide in 70 mL water is added and the resultant mixture is stirred for 2 h. The
organic phase is separated and the aqueous phase is extracted another three times with
diisopropylether. The combined organic phases are washed twice with 2 M potassium
hydroxide solution and once with brine and then dried over sodium sulfate. After the solvent
is evaporated, the residue is washed with ethanol and dried at 60 °C.
Yield: 50.0 g (61% of theory)

Mass spectrum (ESI*): m/z = 310/312/314 (Br+Cl) [M+H]"

Example VI
Cl
Sasy
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
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A solution of 14.8 g

1- br ono- 4- chl or o- 3- (4- net hoxy- benzyl ) - benzene in 150
workoo7d2sod or omet hane is cooled in an ice bat h. PGDEP100D054248

a 1 Msolution of boron tribggnmide in dichloronethane

are added and the resulting solution is stirred for 2

potaewaréﬁg%ggtgépwtﬁgg%ea:g%éﬁ (dr%oa\f-[l-%]es ﬁ? g@%t Ee S t hee hg (r)n(?xtSre is
adjust@Dwitd 2getius RAM/hizEa0I6( 6 adid 48pH 33tHe0$rQ§rﬁd: pmseas bepwbied off and

no il %% RS gl Bo8 R, T RERBh B rasos
are daied d)vércsddHnlsulfthSam mamowephawmo\fed&mmﬂetéled of f and
9 e is extracted three times with ethyl

meaaggéﬂég‘TﬁeR%ﬁﬁ%lned organi ¢ phases are dried over
Mass§bcttoms &S phe'z ardsta9e/290l(Berd) [MsHf enoved conpl et el y.

5 Yield: 13.9 g (98% of theory) Mass spectrum (ESI-):

mz = 295/297/299 (Br+d) [MH - Exanple VII O Y--
Examle MVl B r 10

[ 4-(5-Brono-2-chl oro- Penzyl) phenoxy] -tert-butyl -di nmet
hyl -silane A solution of 13.9 ¢

4- (5- brono-2-chl oro-k yenolNi 140 nL
'%ath Then 7.54 g

di chl oronet hane is
tert-butyl di met hyl ¢ chl'agige irsi20 nL

di chl oronmet hane are added f ol | owed by 9.8 nL
triethylam ne and 0. Brg 4-di net hyl am nopyridi ne. The

resultant solution is stirred for 16 h at anbi ent
[4-(5tEsamerZaghiere-henayl)-phenoyy Hafbytvipinetndsilage 15

A sofdli wbpﬁ9@'§tb?ﬂ"§ron}?§cﬁlbﬁﬁﬁ% gﬁg‘»ﬂéﬁol'lﬁﬂl’?ﬁ]h%rﬁd’r\bﬁ@thane is

agueous droc and once wt

COO'Q&’qU@@d%e Rajhi Thanhy @é@ﬁb@alﬂWM|§|Y§@]lQﬂqedﬁ 28mel- dinlpromethane
are a‘dﬁb@%lle\wgd ﬁ§ 9 MM |e?WIarﬁ¢1@ anfol£§ 4td‘rﬁeﬁ’lgll Hﬁr{l{p(\:/h&ne The resultant

e resi ue S ered throu
solut(oay% de)“l’%&fahefﬁ étahwnbeebteatperaiwe apd theg @l >d wigh 80(@”1(—87%

dlchI?rfordetﬂ%ﬁ’feyi'h@QrgJXﬁ§sph§Q§ %tvoéé'ﬁbé @\n):e vﬂn ZaqUeﬁ}%O{ I@I]f%/dpojcﬁlonc acid

and once Wlth aqueous sodlum hydrogen carbonate solutlon and then drled over sodium

sulfate. After the solvent is removed, the residue is filtered through silica gel
(cyclohexane/ethyl acetate 100:1).

Yield: 16.8 g (87% of theory)

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

Example VI

1-Bromo-4-(1-methoxy-D-glucopyranos-1-yl)-2-(phenoxymethyl)-benzene
A 2 M solution of iPrMgCl in THF (11 mL) is added to dry LiCl (0.47 g) suspended in THF (11

mL). The mixture is stirred at room temperature until all the LiCl is dissolved. This solution is

added dropwise to a solution of 4-bromo-1-iodo-3-phenoxymethyl-benzene (8.0 g) in
tetrahydrofuran (40 mL) cooled to -60 °C in argon atmosphere. The solution is warmed to -40

°C and then 2,3,4,6-tetrakis-O-(trimethylsilyl)-D-glucopyranone (10.7 g, 90% pure) in
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O
1- Brono- 4- ( 1- net hoxy- D- gl ucopyr anos- 1-yl ) - 2- (phenoxyne
wo by jizdsenzene 25 A 2 Msolution of i PrivgC i PCTTEB2001054248
m.) is added to dry LiCl (0.44 g) suspended in THE (11
The m xture is stirred at roomtenperature until

). The mixture | . erpe
tetra@)lf%?)Wagle(l'Sltrgﬂ)é'é é%chljif isl'ﬁ%;]\r/%ﬂltinggloﬁjtigrﬁ) lsuvsérpn%dltos -5 %%%He cooling bath
and ét'rrliwdﬁm?jnbﬂ;lcabao-rﬁﬂ @h&ﬂwﬂemta}wﬁe.— heusteBdNH,8! Solgoni i added and the
et r ahydr.of uran (4 copled.to -60 C in_argqn .
resulgh hBNE S exidiied i, Tk FRB rbarD bt Sfffhcts g oried
over gogurﬂa,%mgtoer andkths sOéitris mrgct\}ae}alungb& :gbhxcce% ;gbsmmaymaneﬂgue is
. 10..7 g, % pur i Q7/ 12874 EP 7/ 054248 . |
d'ssog‘.‘ith'%f’?eéW@( @d?gr?rkdgrer?\/%dz‘f" ygHeges F?B'Craé?gﬁ@t% ’HB)'%” stirring
the reaxdtioh isgln}id)rSanth beernighCthasdllitRnd®aeutrgizédivith salildNaHCO; and
stirr or another 30 mn at thjis te ratuyre., .
the niGHAen & RS SeH rodbirell Breshivey b e anier s et aqueous
NaHGQOx solutori andethb restilting n:jﬂbdui‘%'stdwlactad Wtijt_ate&lyl Eﬂlsm?]teomhé Ctgdbined
organi,c extracts ar ri ed, .over sodi um sul phate
extrapiseAe 01 AYCT PSP BR SRS Ao 1N Bl SBEIS expRiaields Viplhe crude
prodﬂdsﬁllqadlisasdtﬁniﬁecd’io?ﬁdlhc\tied V\iiﬂt;low(mﬁ‘tuhlaétqd)uri(ic&fcﬁoﬁ.L) and treated
W sul foni c aci 0.6 nL). After stirring
Y'eldtmhégr@%‘ltjgfgﬁe%] ution at 35-40 C overnight, the
solution is neutralized with solid NaHCG3 and the

t hanol is renoved under reduced pressure. The
nder is diluted with agueous NaHCO3 sol ution and

the resulting mxture is extrastedBwith ethyl acetate.
The conbi ned eXtracts are d over sodi um sul phate
0

and the sol vent{{ s_syapm G i eld the crude 10
product that s s@bniflted Yo réduction put furt her
purification. Yield: Z.8493 (937 of theg Exanple I X
‘ o} 15
acet

Br OAOO0"" 0 Ol C
1- Brono-4- (2, 3, 4, 6%}} o - D- gl ucopyr anos-
1-yl)-2- (phenoxynet'hyt) - befizene Boron trifluoride
etherate (4.9 nlL) is addedgyto a sol ution of
1- brono- 4- ( 1- net hoxy- D-
1-BréthdHaqR B A6 estralOydcptyR Digiporyioet hy)l)-tdhenaemestiii)-ergrbne
and triethylsilane (9.1 nL) in dichloronethane (35
m.) and acetonitrile (50 nL) cooled to -20 C at such a
Boroh &fifRiotiféibthibhte 209 hritlyREddRied € a BBIubb@ bIE-bieh v ( t-Idtioxy-D-

Th | t ant | uti ' C Iod
o raog LA renBi o Bl b NP 8o L e ) S
dichlo@iizaiaieq 35 allybhoacetbhigild EOUNL) dd®led to -20 °C at such a rate that the

temperature maintains below -10 °C. The resultant solution is warmed to 0 °C over a period

Exa

of 1.5 h and then treated with aqueous sodium hydrogen carbonate solution. The resulting
mixture is stirred for 0.5 h, the organic solvent is removed and the residue is extracted with
ethyl acetate. The combined organic layers are dried over sodium sulphate and the solvent is
removed. The residue is taken up in dichloromethane (50 mL) and pyridine (9.4 mL), acetic
anhydride (9.3 mL) and 4-dimethylaminopyridine (0.5 g) are added in succession to the
solution. The solution is stirred for 1.5 h at ambient temperature and then diluted with
dichloromethane. This solution is washed twice with 1 M hydrochloric acid and dried over
sodium sulfate. After the solvent is removed, the residue is recrystallized from ethanol to
furnish the product as a colorless solid.

Yield: 6.78 g (60% of theory)

Mass spectrum (ESI*): m/z = 610/612 (Br) [M+NH,]"
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m xture is stirred for 0.5 h, the organic solvent is
renoved and the residue is extracted with ethyl
w@ewrarss49 The conbi ned organic | ayers are dri eBCDERI007/054248

sodi um sul phate and the solvgpt is renoved. The
residue is taken up in dichloronmethane (50 nL) and
pyridine (9.4 nL), acetic 25 anhydride (9.3 nL) and
4-di met hyl am nopyridine (0.5 g) are added in

Exarsple Xession to the solution. The solution is stirred
for 1.5 h at anbient tenperature and,fhen diluted with
di chl oronmet hane. This sol ution. gshed twice with 1
M hydr ochl ori Z/ﬁ\ci d and dried i sodi um sul f ate.

After the sol vent i due IS
recrystallized frome
a col orl ess solid. 30.Y| eI : (6% of | t heory)
Mass spectrum ( ESI +p 612 (Br) NH4] + WO
2007/ 128749 PCT/ EP2 07/0 4248 5 Exanple XN O0OO
AOO O O O ') tm//

2- (Phenoxynet hyl )-4-(2, 3,4 6-tetra-0O acetyl - D gl ucopyr
anos- 1-yl)-benzonitrile DA flask charged with zinc

2- (PR HAEN(13-492 B)4 6-4dtRCo @8 ITB)glucopyranos- 1-v|) benzonitrile

Pdz( diI benzyl 1 deneacet one) o™ CHCLS 3?141 and

A flagk ¢hqr@frct Wiuzine pyasddend fl gonzm@(?roamgu ﬂdﬁ@eanéldeqeppewgp)s*CHC|3
(141 'n?ggfalnH%hﬁ—ﬁt mtglﬁh@ggggﬁ‘lum tyr‘%o?ob%%té”ﬁ Plnmgpls flushed with argon.

tetra- O acet ranos-

Thema lehwofopbf@ﬁ@xdy@e% ﬁ;@rt)?trar&am Q- aluaorg'fanors Heydssed
pher% \Hehzbse @ﬂﬁﬂn%ﬁaéé&@ NGB TM l'nﬂgls é@dé& Lé”ﬁftHesresultmg

stir at room t effper af ure uti on
mlxtuxpﬂaqst@fleﬁ;ﬁt rogER teAReratreoR & b Lﬁféerudﬁutm i elbylasetaial haymixture is
filterdd éﬁd RLGilta%e Pé@%ﬁgd WI’[F] 'é Q@dl%%luﬁpﬁi)}dﬂ%éw@arr%ﬁb solution. The

carbonate sol ution. organi c phase Is drie
orgaqis phagmis SkiEp Keadiym aWahatﬁ)ea g salventgs fEFEWédThGTWé'dUG is
mcwggﬁkggﬁdﬁ%méﬁwrystall|zed fromethanol. Yield: 4.10 ¢

% of theory) Mass spectrum (ESI+): m'z = 557

Y'eld WNM(]S4% afghediy) conpound descri bed above is al so

Masé)@a&trnﬁoteemorn% bgst i, f ol 1 owi ng procedure:

S product as

The compound described above is also obtained according to the following procedure:

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

Yield: 10.0 g (75% of theory)
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A flask charged wth a stir bar,
1-brono-4-(2,3,4,6-tetra- 0O acetyl - D- gl ucopyranos-
wd.2007)128249 ( phenoxynet hyl ) - benzene (14.7 ), COPQPEEP2007/054248

cyanide (4.1 g), and NWP (108gnL) is heated at 20

reflux tenperature for 8 h. After dilution with water

(600 nmL), the precipitate is separated, washed a few

times with water and subsequently di ssol ved in ethyl
Examgleate (200 mL). The resultant solution is filtered

through a plug of silica gel using ethyl, acetate (300

nm.) as the eluent. The filtrate ks cgfiCentrat ed under

reduced pressure d the residug di ssolved in

di chl or onet hane (e% t @y reace at egi.he oxygen

groups deprotected doOfi Nyt her25eyanati on.
Accordingly, pyridine (4 [m),] 4-di)thyl am nopyridine
(0.3 g) and acetic anbydrixde (@4 nL) are added in
successi on. The resultijng ~.o ution\is stirred at room
temperature for 1 h.p : reaction mxture is
di luted with dichl oronet hanejgo nm.) and washed thrice
with 1 M aqueous hydrochloric’acid, once with aqueous

2-BroAG Y Y. 99 @ tetrs 35 BANALIR g RO - DS bBRER M h

wat er. 1nhe organi c pnase 1S dried (sodi um sul phate)
A 33aneplutipn of Redrebiopaaacid ¢ aceliereld.(1TAe) iseaddgddo p solution of 2-

I
erBEGHEH 20008 sl ot Rt gy

acetlxpnhy(?;@e,@ﬂ &y in apetigacid (AP apl). The resulting solution is stlrred at 55 °C for
6h a%d %&WWan%é—gatl?f 'IéheGreté@tUn%QfLﬁ& Rindutrb z%ld%@l%ﬁrll%a%ﬁueous

benzonitril % sol uti on of é robrom c
POta%Lifﬂl carrboa@tétsp@tla@@ﬂld(tn%rerwbtantémétel@e@ extiacied witp ethyhaestate. The

comtned organic extracts are dried over sodium sulfate and the solvent is removed under
phenyloxynet hyl -4-(2, 3,4, 6-tetra-O ace gl ucopyr an

redueggl pressurg.- ereeiAve isi tﬁ'ée”(l@ ety ag@tate/caé%he@nsr{h%randéhe
premb@até?s Sdphardt8d 9§ﬁﬁr‘aﬁorﬁ§r'ldjdr(éboat'5b) C tgr@ﬁ/ertf‘?@Pbtte' pr8duct.
[ution is stirred hen cool ed
Y'eldl ﬂ58r9 (76 ¢dhePTY)The reactl on m xture is neutralized
Masé%;s&trem(kbe@l RILS BHS /54 DA SAFNA) Car bonat e sol uti on,
and the resultant mxture'is ex racted with ethyl
acetate. The 10 conbi ned organic extracts are dried
Exar€xusodi um sul fate and the solvent is renpved under
reduced pressure. The residue is taken up_in ethyl
acet at e/ cycl ohexane (1:5), -Aan iQGitate is
separated by filtration a Cto give the
pure product. o O

1-Chloro-4-(3-D-glucopyranos-1-y)-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
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Yield: 0.52 g (75% of theory) Mass spectrum (ESI +):
mz = 543/545 (Br) [M:NH4]+ 15 Exanple XIl C OH OO
W@L00D 128249 PCT/EP2007/054248
1- Chl oro- 4- ((3-D-gl ucopyranog7l-yl)-2-(4-hydroxybenzyl
)-benzene A solution of 4.0 ¢
ut yl

hl b h b
temg(t03; TAO ST ties TR SR S e Hodeh SranaE: ethy
acetat8@ 4ddedden tiee goltant $oltion isaoneerttatdd lﬁdie( flucedPreSure.

Aauctisd PSR etP s prmenals LEbR s e M BFAUG pifon thatis
extragt@dyblurdimdsswigt éthyledefats. TBE combirdtl or@hidphabds aresdriadt dven sodium

s 0 S RS, D A0 § BRSPS ane
mL d&hBrdmbéthbed éﬁ&tfﬁb—r&&lﬁﬁg sol@tonys csaléd/to)-10°Ql Aty additienh of 4.4

mL il Sh Fiicbref biGhridptherdip 42 addge GrophiiG fehed e
tempeedturicidolas abt dxckedrls TRtATRAGRAddiIRINGs edrhpleienti@Teattion solution is

stinedgorcitithiasd 8o Shofthis SntEinh SUeiihp ek es S5 payeds sodium
hydrd¥eh et ﬂﬁﬁ%SThé%é’rgbei&nﬁbeé igrseparbinel sral the iaqoeds phase is

extraglag pUt st et Yk o TR LR T RBs RLH SR gt sodium
sulfate) treesuivent rdemookar anicetﬂlu¢eddlm s paitifie by doieategrapdgiotrsilica gel

(dich %‘h%ﬂ%ﬁe/ca ba%g t'ﬁbeip?r!Pg gfge ggt?cf ﬁ@sm%it{r% OL'I%HE/%FPS Wr%ch can be
sepagdated By globﬁ]ha&et;ﬂm‘bh o€ thedtygeoxlylogrp@sseish adegic dinhgdlideygyridine and 4-
amefREstrtgid U GRine s SabsElRIT T e Ruygd Spgviated
prodaldt ¢lohosthamdl HEeep e dcéthiatadgs plodu et peelpithies frohsthe @tia@dl solution)

to -10.C. After.th dit
thus Psﬁa&eﬁﬂﬁ & vaHed '”%0. @“63@6685”88“?‘{ by Teu”bor"g‘h%f % ASF YOS
methaddledthct Mipetsssiusohydretidé belutidrenper at ur e does not
After the addition is conplete, the
YBIdri%cQ&Qr{sgng%?rV nis stirred for another 5 h at -5 to
Mass decCumn@St'rem/u 8ag/hed (Qiy[M-HHAUdI ti on of aqueous
sodi um 10 hydrogen carbonate sol ution. The organic
phase i s separated and the agueous phase is extracted
Exarhge Xlit i mes with ethyl acetate. The conbi ned organic
phases are dried over sodium sulfate, the solvent is
renoved and the residue is purified by chromatography

on silica gel (dichlorao The product
then obtained is a m xt an be

1-Chloro-2-(4-cyclopentyloxybenzyl)-4-(B3-D-glucopyranos-1-yl)}-benzene

0.16 mL lodocyclopentane are added to a mixture of 0.25 g 1-chloro-4-(3-D-glucopyranos-1-
yh)-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).
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separated by gl obal acetylation of the hydroxyl groups
Wi th acetic anhydride, pyridine and 4 15
waleowtizszham nopyri di ne in di chl oronet hane and PCT/EP2007/054248
recrystallisation of the resglting acetylated product
from ethanol. The pure acetylated 3-product
. (R sfromthe et hanol solution) thus
Y'eldoﬁtzg @Bs/‘i%f Rei¥erted into the title conpound by
Masg spaatram (E517):he/a€ a6§M 68 (CIUPs+NHY]" met hanol with 4 M
pot assi um hydroxi de solution. Yield: 1.6 g (46% of
theory) 20 Mass spectrum (ESI+): mlz = 398/400 (d)
The foMNHg borhpolmapispbeindd dnaldgoGsly tOExdn e XM: O 25
1- Chl or o- 2- (4- cycl opent yl oxybenzyl ) - 4- (R- D- gl ucopyr ano
s- 1-yl)-benzene 0.16 nL | odocycl opentane are added to
(1) 1&CHrsi4d(ReD-@lucOpangs- 1-yDlﬁ-[@1F(pS)4ei(rﬂinrcghMG@MD)@)@SH&W] benzene

The abisgiih camb] SR REERT) Fatiaderd sTRTRIGE e coupiing

partiies. stirred for 4 h at 45C, before another 0.1 g
caesi um carbonate and 0.05 nhl odocy% opent ane are

added. After another 14 adaP- N 0 aqueous
adde d th ul ting
A aeet at e. eorganic

sodi um chl ori de solutio
m xture is ' Y
phase is dried o er SOdI um sul fate the solvent is
renoved and th d is purified using silica gel
(di chl or onet hane/ t hanol 1:0->5:1). WD 2007/128749
PCT/ EP2007/ 054248 O38 Yield: 0.23 g (78% of theory)
=) 6/ 468 (C) [ MtNH4] + The
Mas%\%%%ga%ﬁ(gsi rrﬁ]p/%un‘{ /453@6{1“5&' anal ogously to Exanpl e
Xi1l: 5 (1) 1-Chloro-4-(R D gl ucopyranos-
ExarJn Pél};! 2 [4-((S)-tetrahydrofuran-3-yl oxy)-benzyl]-benze
e reaction is carried out wth
tetrahydrofuran-3-yl (R)-tol uene-4-sul fonate as the
coupling partner. d O 0O CQ, O O O, 0

o 2<FF

1-Chloro-4-(3-D-glucopyranos-1-vl)-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,]"

The following compound is obtained analogously to Example XIV:
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10 Mass spectrum (ESI+): mz = 451/453 (d) [MH +
Example XIVA O SOO\N I \ I Oh~F OFF O OO

wdad 2007/128749 PCT/EP2007/054248
1-Ohl oro-4-(1, -Dgl ucopyranoggl-yl)-2-[4-(trifluoronet
hylsulfonyloxy) benzyll-benzene 10 ny

1) 1§:y§§o 4 @yﬂgﬂﬂ}g rrlclzs% Wiars QRGeS st 82 Rf-benzene
glucopyranos 1-yl)-2-(4-hydroxybenzyl)-benzene, 0.21

m trlethylan1ne and 0.39 g N, N-bis-

(trifluo fon@I) gniline in 10 nl dry

di chl or orf qu/S on_is stirred for 4 h at

[ dOthe €onbined with brine. The
s extragteld with 20 et hyl acetate,

gani ¢ extracts are dried over sodium sul fate,

2 golvent is renmoved. The residue is purified
by chromat ography on silica ge
(di “hi or onet hane/ met hanol  1: 0- >4: 1). Yield: 0.33 g

Masd %’e@rgﬁn (Elg,qa?rbh /2= §¥Bsavspect rum (ESI+): mz = 530/ 532
(d) [ MENH4 25 The follow ng conpound is obtained
anal ogously to Exanple XlV: WO 2007/128749

EX%E’%&@PZOO?/ 054248 39 (1) 1-Cyan
0-4-(1- D gl ucopyranos-
1-yl)-2-[4- (trlfluoronethylsulfonyloxy) benzyl ] - benzen

e NOS-O~O\ 1\ | OWE _OFF _O @O _#bss

spectrum (ESP+): mz = 50¢ - an'9$éX¥C| OAS
OOl | O \t F OFgO0E 0" <
o) 5 g F

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

benzyl]-benzene

To a solution of 5.6 g 1-chloro-4-(3-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 compound is obtained analogously to Example XV:
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0O OO0To

1-Chloro-4-(2,3,4,6-tetra-O acetyl -f3-D gl ucopyranos-
wda2072849 4- (tri fluoronet hyl sul fonyl oxy)- 10 PCT/EP2007/054248

benzyl | - benzene To a sol utiopgof 5.6 g

1-chl oro-4-(f1- Dgl ucopyranos-1-yl)-2-[4-(trifluoronet

(1) 1g$/ylé‘ﬂf’or(%gﬁb¥hg%§ P58 giﬁ'dé@&?gé’ggﬁ?%EW&%ﬁqtm pyri di ne,

(trifluérdnethylsdioayiogy )aehyd-beteeand 0. 12 g
4-di met hyl am nopyri di ne. The solution is stirred at
anbient tenperature for 1 h. After adding 50 niL of
wat er, the resultanj/Mn xture is stirred for another 5
ol5 mn. “Pha ~gefparated and washed with
queous 1M C|C§P F aqueous sodi um
)lh gion.” Affter drying over
evapor ati on of the organic
h duct is yielded as white solid. Yield:
%op theory ) Mass spectrum (ESI+): mz =
69 00 (()T)O[ M:NH4] + 20 The followi ng conpound is

o0&t ai ned affal ogously to Exanple XV: WD 2007/ 128749
PCT/ EP2007/ 054248 40 (1)

2, acetyl f1- D- gl ucopyr anos- 1-
Masi/m%é “T”A(%SEE M3 ug?%ﬁ}aﬁﬁv fisul f onyl oxy) - benzyl ] - benzene
JNOSOO AOI OFF OFOF O"OOTo 5 Mass
ExarshE Ium(ESI+). n12 = 689 [ MtNH4] + Exanple Xvl C
1- Chl oro-2- (4-et hynyl - benzyl ) 4- Z0pyr anos- 1-y
| )-benzene 10 25 ny of cg Fog ng of
bi s- (triphenyl phgsphi ne) - adi hl oride, 0.30 m
triethylam ne @nd 5 ‘
trinmethylsilylacet

1, Dgl

| eneg are added under argon to a

1-Chloro-2-(4-ethynyl-benzyl)-4-(3-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-(13-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,]"
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solution of 0.32 g
1-chl oro-4-(f1-D gl ucopyranos-1-yl)-2-[4-(trifl uoronet
whydosatgmonyl oxy) - benzyl ] -benzene in 3 nl of PCT/EP2007/054248
di met hyl f ormam de. The fl askgiis tightly sealed and the
m xture is stirred for 8 h at 90 C. Then anot her 25
bi s-(tri phenyl phosphi ne) - pal | adi um di chl ori de 15

Exa ) m trimethylsilylacetylene are added, and the
solution is stirred for a{,- > 90C. Then
aqueous sodi um hydrogen cf tion is added,

the resultant g ureds

et hyl acetate, gani ¢ phases are

dried over sodiumisul flate. After the solvent has been

evapor at ed, the ©Pesigle I® dissolved in 5 m of

met hanol and conbi neggwith 0.12 g potassi um carbonate.
The m xture is stirred for 1 h at 20 anbi ent

1-Chtoeor@ e sethui-besavi)-4-(feD-aheobyahoséd/vienkerie M hydr ochl ori c

; : ¢ . .
27 B0 2 ORI ¢ G RIS Fpposovec m
ml ofetinyt lacete tet artdeh mTbfeethamoddh? g 16X palletisncai tarboredreaadeled and the

: o | Y
sl A8 P W 808 RS 0 B A
mixtugelis fllerechdver Oetiteleaddherbitrbteris coricedira®d 1] he re¥idgk ds pWified by

Chro’%S%’é%%&ts;’E?%Nﬁ%ﬁ%r%&%’g@ﬁ%ggpg{:g'%ﬁéﬁzgioél 054248
Yield41,0 edfpdlghedry) CI° O O
mas S QR QS 257 D 0RRRR) a3~ B of ucopyranos-1-y1)

1-chl oro- 2- (4- et hynyl - benzyl ) - 4- (f 1- D- gl ucopyr anos-
- enzene are dissolved in 10 5 nml of ethyl

Exani'pﬂéé?(ﬁ/%lﬁ and 5 m of ethanol. 0.3 g 10% pal | adi um on
carbon are added and the regsul L&ht _mi j

Vg stirred
under hydroggn at nosphere nighgzzybe
j ' ' ite t he

reaction ured sdd | Jered

filtrate i § coHcent]rated. The résidue is purified by
chromat ography on silicla, gel (di chl or onet hane/ met hanol
1:0->5:1). Yield? 1,0 ¢ (&400 f theory) 10 Mass
spectrum (ESI +) : z= 419/ 412 (A) [ MHNH4] + Exanpl e
Xvitl d o*, o1 'cco OO O O 00 TO

1-Chloro-2-[4-({S)-tetrahydrofuran-3-yloxy)-benzvll-4-(2,3,4,6-tetra-O-acetyl-3-D-

glucopyranos-1-yl)-benzene

To a solution of 2.02 g 1-chloro-4-(3-D-glucopyranos-1-yl)-2-[4-((S)-tetrahydrofuran-3-yloxy)-
benzyl]-benzene in 20 mL dichloromethane is added in succession 2.5 mL pyridine, 2.8 mL
acetic anhydride and 50 mg 4-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 (CI) [M+Na]"

The following compounds are obtained analogously to Example XVIII:

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



1-Chl oro-2-[4-((S)-tetrahydrofuran-3-yl oxy)-benzyl | - 4-

(2,3,4,6-tetra-O acetyl -(3-D 15
w@bamcopmanos- 1-yl ) - benzene To a sol uti on of 2POREBR2007/054248

1-chl oro-4-(R-D- gl ucopyranosgd-yl)-2-[4-((S)-tetrahydr

of uran- 3-yl oxy) - benzyl]-benzene in 20 nL

di chl oronet hane i s added in succegFlon 2.5 nL

pyridi ne, 2.8 gL acetic an C

4- di met hyl am nppyr i d| ne;

stirred at er Nk~ The sol ution

is diluted with 50 hIor thane washed 20 tw ce

with 50 nL 1 M hydboc i¢paei d and once with sodi um
hydr ogen carbonate|s ti on ter drying over sodium
sul fate, the solv/erlFls orated to yield the
product. Yield: 2.53 g (91 % of theory) Mass spectrum
(ESI+): mz = 642/644 (d) [MtNa]+ 25 The fol |l owi ng
conpounds are obtai ned anal ogously to Exanple XVIII:

(1)

(2) 244 Bsetoxy-bengd):- EEhgIo-4Eh3.¢I6y tetra(acety;fEDiduqoay@nag-dtWibenzene
(3-D-gl ucopyranos-1-yl)-benzene WO 207/ 12874
PCT/ EP2007/ 053248 42 O C
2- (4- Acet oxy-Joenzy] ) - } chl 6-tefra- O acety
| - R D- gl ucopyr ands-yI- yhy™- berg d Tr O\ 1\
I O OO0 O 00 TO S5 |Mass/spectrum (ESI+): mz =
608/ 610 (Cl) [ MrNeH)
1- Cyano- 2- (4- met hoxy- enzy )-4-(2,3,4,6-tetra- 0O acetyl
- (3-D-gl ucopyr anos=gy nzene O/NI / I O- AOO
O O 00 TO WMass spectfrum (ESI+): nlz = 576 [ M:Na] +
10

5  Mass spectrum (ESI'): m/z = 608/610 (Cl) [M+NH,]*

(3) 1-Cyano-2-(4-methoxy-benzyl)-4-(2,3,4,6-tetra-O-acetyl-B-D-glucopyranos-1-yl)-benzene

Mass spectrum (ESI*): m/z = 576 [M+Na]*
10
Example XIX

1-Chloro-2-(4-methyl-benzyl)-4-(2,3,4 ,6-tetra-O-acetyl-3-D-glucopyranos-1-yl}-benzene
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Example XIX 0 G A OI O OOO O0O0T
1- Chl oro-2- (4-net hyl -benzyl)-4-(2,3,4,6-tetra-0O acetyl
wo @ meghucopyr anos- 1-yl)-benzene WO 2007/ 128FABEP2007/054248
PCT/ EP2007/ 054248 43 Dii sobygyl al um numhydri de (54
pL, 1 nol/1l in toluene) is added to a mxture of 1,1'-

oisoBu B RTE S SR RR T

b.s(deprnengdehdwhIno)férdn@camemmmpalaamm(n)e(dz Imrg)t’ll’i‘lHEHFQ‘Eﬂb_aﬁr’rlAr

for 0.5 h and. the A
atmogSherP shg uTted inarCe bpty, The Bl FUTer B (S8R hG.h and then
1-chlbrofd-) 2,2 4] 6elrbrO-BLetgl > medlgtpy sinbs-any Z}WQtrlfﬁJoromethylsuIfonyloxy)

venzy i SeNan 05 and Miscen et LD it Bithel Te syl i sugoession.

The icesatted rémolvddhehdnth initerel is hbstatl adrefitix foe 213U Afir c@olmgho room

tempagatre; £ REhdbiRis A S@tggéﬁ’gﬁ(ﬂ@%&?%lwgn& P RSO with ethy

acetate t Theedinpkts diiedted ere driee ot $(ﬁmlrﬁ saledté, emideane asleerdid @ehoved.

over sodi um sul fate t he
The B5Eadeoy e Bich ot adf Bt ol Gl irg BRI B ageple 1:0-21),
Yield¢ 0@slpexasrehairhyl acetate 1: 0 >2: 1) 10 Yield: 0.25
g (52% of theory ) Example XX QI AOOOR _~ O100
TO
Exardpl€XXor o- 2- (4- cyano- benzyl )-4-(2,3,4,6-tetra- O acetyl -
f 3- D-gl ucopyranos- 1-yl)-benzene 15
Tetrakis(triphgnylphosphlne)o.lla@|
added to a fl agk charged W
4-(2,3,4,6-t
1-yl)-2-]4- (tr|f uor g P hyl 0Xy) - benzyl ] -
benzene (0.80 Q) and,Z|nc,cy22€Ue (0.14 g) in Ar

at nosphere. The m®turyg’1s'G red at 100 C for 3 h.
After cooling to rqgom e(§ re, ethyl acetate is
added and the resdl cng ure is filtered, washed
wi th aqueous NaHCO3 sol utfion, dried (sodi um sul phate)
and the solvent is 20 renoved. The residue is

1-Chiceo2y(4 {cabnd-bezyf)rieid 24 Adetod-O-acdtydReD-glicd byrgnd s 946 dknzene

Tetr%ﬁ%ﬁﬁ%@n*y'l\/%%gpﬁgee)ggﬁ dlunq(gﬂ +’?3 g)né dd'eost%OJ f?ass% c&g g)ed 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 NaHCOj; 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 XXI

HO

OH

4-Cyclopropyl-phenylboronic acid
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Exanple XXI HOBI / 1 25 OH

4- Cycl opropyl - phenyl boroni c acid WO 2007/ 128749
weon/ER2007/ 054248 44 2.5 M nButyllithiumin PERBPE07/054248

(14.5 m-) is added dropw seqfo 1-brono-4-cycl opropyl -

benzene (5.92 g) in THE (14 m-) and toluene (50 m -)

h t I I
2.5 M fbuty it s Hegg e T S el Rpd R caives ol PBiprie Boydog ey
benzﬁhhe 15.?39)31?(3-@{':. (_1'42&_) a?/ldltunerw(aosmné\)ammed td v0-20 Thearadultant
f hen re e | eous §
solutigti S slteEfPo A 1 o i BRI @ Moo Rt a5 86 £ 5bpS e
soluttoﬁrm%ﬁtled’@ -20dC tane thdrhite s alh G_I\mb@@uts&yd@emafﬁbﬁd(ﬁ 5 mL).
The E-Qégtl g &pﬂaﬁgﬂp%m%ahégogﬁ w t r%gah tBa Ew,]organlc phase is
sepasaléqn hm@ea)quealhEprme§ﬁ>ttrac83daM tpsthtaediadnahd he coabingd Q)rganlc
t

prasgS oSG oo S bndlel s sentls ShpdaledRngl B RERES if Rasned
with & 6iifuef of tetep ayd cléloldxare spgios thaprodifst a3 a daloziess S4lid.

The foll ow ng conpounds are obtained
Y'elda%lﬁ)ké%(gﬁg @ E% anple XXlI: (1)

MasglsgactrlmqESITe t ey 2@heE@yieramoj c acid HOyOyF F 1 15
OH Mass spectrum (ESI-): mz = 233 (Cl) [MHHCOQ In a
departure fromthe procedure described above the

The fobopiay sdmpsurtsepabbtirfedamatbgously to Example XXI:

di f|l uor onet hoxy- 1-i odo- benzene using i PrMgCl to
generate the arylnmetal conpound and trapping this

(1) 4iDitleromadinakgphietylboraricecitty| borate. 20 (2)

4-Di f I uor onet hyl - phenyl bor oni c qfi d E F HOB \ |

T

HOL F
i

OH
Mass spectrum (ESI'): m/z = 233 (Cl) [M+HCOO]

In a departure from the procedure described above the compound is prepared from 4-
difluoromethoxy-1-iodo-benzene using iPrMgCl to generate the arylmetal 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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OH WMass spectrum (ESI+): mz = 172 () [MH + In a
departure fromthe procedure described above the
w@eoupaesTd i s prepared from 4- 25 PCT/EP2007/054248
di f 1 uor onet hyl - 1-i odo- benzengs( prepared from
4-1i odobenzal dehyde usi ng
Exadile | am nosul furtrifluoride (DAST) in
ronet hane) using i PrvgCl to generate the
aryl metal conpound and trapping this internediate with
trimethyl borate. WO 2007/128749 PCT/ EP2007/ 054248 45
Exanmple XXIl CN \ I \ O Br 5
1- Brono- 4- cyano- 3- ( 4- mgiNhoxy- benzyl ) - benzene A m xture
of 25 g of ethyl (4-nmetlhoxy-phenyl)-acetate, 27.4 g of
1- br ono- 4- cyano- 3-f | A
N- et hyl - pyrrol i di n- 2 :
potassiumtert butoxidgin 1 f
N- et hyl - pyrrolidin-2-dne keeping the tenperature
bel ow 10C. After stirBrng for 1 hour at room

1-Br&REREL A58 ARt Rl Y Q{E%‘F.SL ggge(ljSngLt ﬁg rln )l\</|t ure

A mixteresdfi2brgeaf &Nm_(%h@moxa{phelmm&dmp,eﬂm groé -de)Te_o-4-cyano-3-quoro-
benzggés ?ﬁ@ Qb rﬂ‘Lr @ﬁ\ﬁ-[ﬂ%ﬁh)}é—éﬂ%’fﬁ%‘%-@h? ﬂsrﬁlé]\@g raggt?d dfe%u‘ﬁajh é of potassium tert

ed w eous so
butoxdste inalS0edL wi Nimetbyltpylrolidin-2rmietkekpiey ftier tenmpeataguetovs 10°C. After
. [ idif.i ' [ i,d
T
sodiwo hpdmeide atehgddedcriddhe mixdoreriastirse daove rréghe @b reine tngpedature. The

b5 ETA B85 b0 80P BB i
and @ﬁramwwiﬂdedbuwbmetﬁyrgtber. dae tigoeousi phiage & acdifieti Witht 4 1

o BN ol D0 S0 B S SRS by ot
extragissgre esdalated @nd e resisiud trmettrey siithl 120 2adoff M diadimethyaioohamide

o 2.l 3 AR A PR Bl
diluteshwithi agoboas abdigolddaybdratearahmpitecid devera( times with ethyl acetate. The
com tglngd’ SRt ¥ %Ugf)ogfét(eé 2R T ORSR0Y lcry}%%ﬁ@éh koRERERIRICN |

Yield: 13 g (33% of theory)
Mass spectrum (ESI*): m/z = 319/321 (Br) [M+NH,] *

The following compound is obtained analogously to Example XXII:

(1) 1-Bromo-4-cyano-3-(4-cyclopropyl-benzyl)-benzene
CN

Br
Mass spectrum (ESI'): m/z = 329/331 (Br) [M+NH,]*

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

\V

according to the subsequent procedure Example XXIII.
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\ nv Br 25 Mass spectrum (ESI-): mz = 329/331 (Br)
[ MFNH4] + The phenyl acetic acid derivative needed for
wo b@7pesgpar ati on of this conpound is synthesi zBCI/EP2007/054248
according to the subsequent pgocedure Exanple XXIII
WO 2007/ 128749 PCT/ EP2007/ 054248 46 Exanple XXl ||
Exarm IO Et hyl 4-cycl opropyl - phenyl acetate 5 Prepared
hyl 4-brono-phenyl acetate by transition netal
catal yzed coupling with cycl opropyl boronic acid using
trlcyclohexylphosphonlug}teQ5afluoroborate pal | adi um
acetate pot assi um pko e in toluene and water
according to Tetrahedron . 2002, 43, 6987- 6990.
Mass spectrum (ESI+): mz = MtHl + 10 Exanpl e
XXIVN OO0 O O
1- Cyano-4- (13- D gl ucopyr anos- < 2- (4- met hoxybenzyl)
-benzene A flask charged with a st bar and 1
- br ono- 4- cyano- 3- ( 4- met hoxy- benzyl ) - benzene (9.90 g)
Ethylbcgtigsoadw-etenymadtate THE (120 m_) and kept under argon

d
Prop@istuIitnD b gt Pt BEARe Al B i FEREC A vArouge ih
cycldpstdpyltﬁ)r@h@mtld! uadglﬁttyclbbeiythsﬂ(dnuInn raélacrobdvate, palladium acetate,
tion is, st

OtaSﬁj]Lg'P] ph%sp%gfeulp l1:l%l‘,{erbef and Water accorélng to Petrahedron Le%72&62 43, 6987-

69902, 3,4, 6-tetrakis-O (trinethylsilyl)-Dglucopyranone
solved.in,THE (80 nL) is added and the
MaS%W?H'g)o(Eggﬁuw Zongpéﬂéf'f'ﬂrred at -75 Cfor 1 h. The

reaction is quenched with 20 aqueous NH4Cl sol ution
Exa agdgéiz resulting mxture is extracted with ethyl
. After drying (Na2SO4) of the organic
extracts and renoval of the solvemM, the residue is
di ssolved in nethanol (1 eth@resul fonic
acid (5 nm) is added. The ution is
stirred at 55 Qr_9.h s desi red
anoneric conf |Cbura ion.l After cooling to ambient

tenperature, the s&lutidon is neutralized with solid
sodi um hydr ogen Qar bgnat € and t he

1-Cyano-4-(B3-D-glucopyranos-1-vl}-2-(4-methoxybenzyl)-benzene

A flask charged with a stir bar and 1-bromo-4-cyano-3-(4-methoxy-benzyl)-benzene (9.90 g)
dissolved in dry THF (120 mL) and kept under argon atmosphere is cooled to -87 °C. A
precooled (ca. -70°C) solution of tert-butyllithium in pentane (1.7 M, 39 mL) is slowly added
to this solution and the resulting solution is stirred for 30 min at -87 °C. Then, a solution of
2,3,4,6-tetrakis-O-(trimethylsilyl)}-D-glucopyranone (16.5 g) dissolved in THF (80 mL) is
added and the combined solution is stirred at -75 °C for 1 h. The reaction is quenched with
aqueous NH4CI solution and the resulting mixture is extracted with ethyl acetate. After drying
(Na,SQ,) of the organic extracts and removal of the solvent, the residue is dissolved in
methanol (150 mL)} and methanesulfonic acid (5 mL) is added. The resulting solution is
stirred at 55 °C for 8 h to deliver the desired anomeric configuration. After cooling to ambient
temperature, the solution is neutralized with solid sodium hydrogen carbonate and the
methanol is evaporated under reduced pressure. Brine is added to the remainder and the
resulting mixture is extracted with ethyl acetate. The combined extracts are dried (sodium
sulphate) and the solvent is evaporated. The residue is dissolved in acetonitrile (50 mL) and

dichloromethane (50 mL) to reduce the anomeric carbon center. After cooling this solution to



25 nmet hanol is evaporated under reduced pressure.

Brine is added to the renmai nder and the resulting
worRooraess4d s extracted with ethyl acetate. The ponBPWeT054248

extracts are dried (sodium gplphate) and the sol vent

is evaporated. The residue is dissolved in

20 B3R bt oo Pabiit s Mg k2o b OB Bt 2 mu) s

addeﬂ&irtbrlmw The r¥é2tida GéluliaiB is4SovitCWakiR2) (hth© od@#g bathvto-RW &hd the

a5 AR AR 5 o SR A 630 S bl geinat soion.
The ehigapiviphase iSkepar@atdriths Ghluédu@rphlase Bl mvamewmw Bcetate. The
ction.,js

t.he cooling bath ta C and t a
5 Comma%%rﬁaa'caﬁafﬁearsa*a?&%?ﬁ'um Sléla*ﬂ?é%hﬁ‘ s%?&’eGHSWHP}SG‘g%?{‘d the
residoalidyaniite bg @hrtmtriam;]grapmm sigegel (xiucpﬂmsd i mﬁtr&nﬁm}mmatoed 0 ->9:1).
- the, ous, phase is extracted with ethyl acetate.
Ymkéﬁggé&géﬁﬂﬁﬁﬁﬂybrganic phases are dried (sodium
MassspgatraigESI):he/soueenM+Nsl,y'enoved and the residue is
purified by chromat ography on silica ge
(di chl oronet hane/ nethanol 1:0 -> 9:1). Yield: 5.2 g
10  The fofidwitlg edbmpb@ar ig obtdires Spegbusiyntd ESinple Xxiz: = 403
[ MFNH4] + 10 The foll om ng conmpound i s obtai ned
anal ogously to Exanple XXIV: (1) 1-Cyan
(1) 1€Gy2n 62~ @vs/cloproppybenzeiiay BID-Giutodyita iisHG AP & Bde0e -
1-yl)-benzene N OOO0"" 0O O Mass spectrum (ESI-):
mz = 413 [MH + 15 Advant ageousg
the anoneric carbon cente appropfi at e
i nternedi at e obtalned d esis of this
conmpound is ¢ ; unctionalities
on the pyranose ri
groups are benzyl ,\p- thoxybenzyI trimethylsilyl,
triethylsilyl, @rtb tyI@JnethyIS|IyI
triisopropylsilyl and allyl. 20 Exanple XXV N OO0OOO

0"0O0OO0
Mass spectrum (ESI'): m/z = 413 [M+H]"

15  Advantageously, the reduction of the anomeric carbon center of the appropriate intermediate

obtained during the synthesis of this compound is conducted with the oxygen functionalities
on the pyranose ring protected. Preferred protective groups are benzyl, p-methoxybenzyl,

trimethylsilyl, triethylsilyl, terfbutyldimethylsilyl, triisopropylsilyl and allyl.

20 Example XXV

1-Cyano-2-(4-cyclopropyl-benzyl)-4-(tetra-O-acetyl-3-D-glucopyranos-1-yl)-benzene
To aflask charged with a stir bar, 4-(2,3,4,6-tetra-O-acetyl-D-glucopyranos-1-yl)-2-(4-
25  trifluoromethylsulfonyloxy-benzyl)-benzonitrile (4.4 g), degassed toluene (12 mL) and
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1- Cyano- 2- (4-cycl opropyl - benzyl )-4-(tetra- O acetyl - (3-

D- gl ucopyranos- 1-yl )- benzene To a flask charged with
w@2@vies7har, 4-(2, 3,4, 6-tetra- O acetyl - D- gl ucopyr/BPINS7/054248

1-yl)-2-(4 25 48

trifluoronethyl sul fonyl oxy-benzyl)-benzonitrile (4.4

WO 20
degaben SEBDRETELABLE Hade 2ol af Rav s R ey dhfropuppronic acia
(0.20ugd potasgiga phasphasp (el ¢), trivyadaed|physproms @19 @)currrdmtdast

pale et SaE 7P i RS 975 ido of g8 moanunie

cyclopedpyidranid hdig Bcaidat @fter/adithour [Bxe0.20 ¥). fter ¢ablisg td foeth

el SR T 52 S Db ol
extracdmith dteyrpesatalMae comBingt xkiids b d]‘ieldL(E@durWistjlphate) and the

aqueous sodi um hydr ogen car hbonat e, sal uti on
sonv§ BrTRTBuET pdeR e Bebati he M BanEh Rt Eifhnegiag sifca ge
(cyclatiexadefetyl é@ﬂb@mﬁuhph)at e) and the solvent is

duced pressure. The residue is

Y'eldcﬁ?&&&u?ﬂﬁ on silica gel (cyclohexane/ethyl
Massasgicatm (BE81'Y: mzz 458) .[M¥Nel,d: 3.2 g (87% of theory ) 10

Mass spectrum (ESI+): mz = 581 [ MPFNH4] + Exanple

XXVI OH HOB 141, | OH

Exardplé XXMy dr oxy- cycl opr opyl ) - phenyl boron ic acid 15 A 3.0
M sol ution of ethyl magnesi um brom de in diethyl ether

(7.6 n.) is added to a stirred sution of
titaniunm(lV) isopropoxide In diethylether (70

stirred at -78 C for HOE @

m.) chilled to -78 C. The ltert solution is
ore 4-(4,4,5,5-tetra

met hyl -[ 1, 3, 2] di oxa bor%l an-2-yl)-benzoic acid nethyl
ester (2.0 g) is added. QHe reaction m xture i s warned
arrbl ent t enper a ure. and stirred for an additional
1RX QY UePNenyRIrAnicacd o chioric acid 20 i s added
A3. (BMdsothlen bEéthL/ItnaggemmtbudSrﬁldeSn dinthyaﬁ’(s&td? Wlnﬁll) i®addad to a stirred

So'utpg&i?fﬂw%ﬂéﬁéq%g%op%ﬁ% @RI i SBS oty bl forza -c. The

resulta®s solutior is sdirss el vedC fom aoelbafae 4-604, Bb}te&ﬂrdeﬂhy[lﬂ M, 2]d|oxa

boro'ga%g@%%{g&%ooa%?%ﬁg hP’L%ﬁg?r &ﬁgg)ﬂse%%({qd tﬁﬁ ﬁ%lrémi')é“re ¢ fartned to

ambighi tempdraadrerand stitredrfag batadditiohar1 213 Then Af Mesquearsivairoadforic acid

) th t th du cte j t thyl. )
s adiapBf Be oRua Rl Rl Ser BeritaiEh ghotle’ Su€ bihingoroanic
extrastsl ppodtied (spadint fidplsand vaaitthé solesrdtpoeatpechted. Tterresidukiig dissolved

in acifeiogg ;ﬂ%@@i%&é;ﬁ@%@%&%&@@% sl Mo (53 $298owed by NalO, (2.3 g) is

added. The resulting reaction mixture is stirred at room temperature for 18 h. After removal of

the acetone, the residue is extracted with ethyl acetate. The combined extracts are dried
(sodium sulphate) and the solvent is evaporated. The residue is purified by chromatography
on silicagel (cyclohexane/ethyl acetate).

Yield: 0.45 g (33% of theory)

Mass spectrum (ESI'): m/z = 223 [M+HCOOJ
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Yield: 0.45 g (33% of theory) Mass spectrum (ESI-):
mz = 223 [ MWHCOQ - 30 WD 2007/ 128749
weon/ER2007/ 054248 49 Preparation of the endPCT/EP2007/054248

conpounds: Reference Exanplegd jNO", OCO O"OO 5
4- (R-D-gl ucopyranos-1-yl)-2-14-((S)-tetrahydrofuranyl -
3-QXxy) - [l - benzo |tr|IeAmxtureofloog

Prepf[ag}ﬁ%?rg ng °(°P§j l{ t ahydr of ur anyl - 3- oxy) - benzyl ] - 4-
(2,3,4,6-tetra-O

Ref acetyl - R- 1gl ucopyranos- 1-yl)-benzene, 0.16 sodi um
—%ﬁé@—ﬂ@é—een i 0.35 g nickel bromide in 2.5 nL

N-net hyl - 2-pyrrolidinone is heaNed in a m crowave oven

at 220 C for 15 min. Afiet :
@ ﬁg?i) m xt ure
Afte yi ng over

tenperature, water is a
ation of the solvent, the

is extracted.w & 30

sodlun1sulfdPe and evapor

residue is disgsolved.in 5 nL nethanol. 4 nL of 4 M
|de solution is added and the

A mlitafd @rueoo § 1QﬂﬁTdr@QI[ﬂ“»‘d(SWtétl’ahy@ﬁoh)tb@ﬂ%tc@@?berﬁﬂyﬁ 4C(ch,>4,a&@kra O-

racts are dried over sodi um sul fate and the sol ve

aCGtY's? ?Q}H'f%ﬂaﬁ% ibdPNFIeu L soPaseranidernd G239 glrkel; b§°m'de n

2.5 nUNirhétagl-DYyrediE PR RoHeartin @rrn@rdWa@a ogelh at 220 °C for 15 min. After
di chl or onet hane/ net hanol, 4:1

coolléq}]g)or,o?rn) emg@ttgse\@@tpuﬁ]a(dégqi @51& they rgsdta@k@nftm@&q é)gtraﬂ?d with ethyl
acetéEBeAft‘eQ Q\ibr@fadlhhﬁstﬁét%lmidft-ﬁ/aéoraﬂon of th8doKe@! Bie residue is

diss vedgn g?[n frﬁzay gé ﬁS| y éfll\/l(R%ueB_rogg agtawy@rﬁrgét%xi%é SEI)EJ%gP Iiseadded
and the Yéactibe B0 tibri |%ls|t|ﬁed bl arbiGht thmp&ratudd fofi eh.drheRi@tioh is neutralized
with % rIQ/I‘sr(1)3;d¥ochloric acid and the methanol is evaporated. The residue is extracted with
ethylacetate, the combined extracts are dried over sodium sulfate and the solvent is removed
under reduced pressure. The residue is purified by chromatography on silica gel
(dichloromethane/methanol 4:1).

Yield: 0.35 g (49% of theory )

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

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

Example 1:

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

Yield: 65% of theory
Mass spectrum (ESI*): m/z = 401 [M+NH,]"



Mass spectrum (ESI+): mz = 401 [ MFNH4] + WO

2007/ 128749 PCT/ EP2007/ 054248 50 This compound nmay
wW@bk®a/1is54pr epar ed anal ogously to Exanpl e 6 usi PQI/EP2007/054248

4- et hyl phenyl boronic acid aggthe coupling partner.

Exanpl e 2: 4-(R-D- gl ucopyranos-

This Fg%&%ﬁéﬂQ%S%‘é@{e&rncfgne}logboeurs]ﬁ/qm tx£1r|n|pl%> 65us:1|-r?ge4-%81r{/Pp%lélzﬂﬂboronic

acid @s (he-aueliraxyartrenzyl ) - 1-chl oro-4-(2, 3,4, 6-tetra- O acety
| -(3-D glucopyranos-1-yl)-benzene according to the
procedure described above NO OOO"O O Yield: 30%

Exartle RheoRyD- @]QJCWSn@OE-gDQb(mWEﬂxybeniﬂl)Zbéth&EhIé M+NH4] +
5 The %or?gpqq,gpogr)%g)a%éﬁ%n?? % negenbz\{/l)q h?ocrgt4yg2,aé,}l,8r}etra O-acetyl-3-D-

glucqPyteropyIFAPBEzbny b):ecb@lhg trmihterprbceedﬁrﬁ deporicbdybakher
cl eavage with boron tribrom de and deacetylation. 15
Exanpl e 3: 4-(R-D- gl ucopyranos-

1-yl)-2-(4-nethyl - benzyl)-benzonitNile N OOO"O O

Yield: 59% of theory Mass spest E > mz = 387

[ MENH4] + 20 Thi s conpound s )r epar ed

anal ogously to | phenyl boronic
acid as the coupling : Exanple

2- (4- Cyano- benzyl )~
ile WO 2007/ 12874
o mi O

Yield: 30% of theory
10  Mass spectrum (ESI*): m/z = 389 [M+NH,]"
The compound is also obtained by peracetylation of 2-(4-methoxy-benzyl)-4-(3-D-

| ucopyr anos-1-yl)-benzonitr
07/054248 51 NN OO0 O ~

glucopyranos-1-yl)-benzonitrile followed by ether cleavage with boron tribromide and

deacetylation.

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

Yield: 59% of theory
Mass spectrum (ESI*): m/z = 387 [M+NH,]"
20  This compound may also be prepared analogously to Example 6 using 4-

methylphenylboronic acid as the coupling partner.

Example 4: 2-(4-Cyano-benzyl)-4-(3-D-glucopyranos-1-yl)-benzonitrile
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O Yield: 58%of theory Mass spectrum (ESI+): mz =
398 [MFNH4] + 5 Example 5 N 14 OO "O O
W@ 2(0132949| ucopyr anos- 1-yl ) - 2- (4- met hoxyet hoxyP@ERE200)/054248
benzonitrile 2-Bronpethyl ngyhyl ether (85 pl) is
added to a m xture of 4-(3-D-glucopyranos-1-yl)-2-(4
10 hydr oxybenzyl)-benzonitrile (0,30 g) a cesi um

carbonate (0.39 g) in 3 nL qof d e m de. The
m xture is stirred at 80 yef ore water and
brine are added.  Theg re L ] e is extracted

wi th ethyl acebdate;

over sodi um sul phate and the solvent is renoved under

reduced pressureQ " Thereéshdue is purified by

chr omat ogr aphy on SIH ca gel (dichl oronethane/ nmet hano

1:0->5:1). 15 Yield: O. 19 g (49% of theory) Mass
y.e|dsgg%tdfmo(rﬁ I+) mz = 430 [MtH + Exanple 6 NF OF

Nb3%3$¥§“@i§§u&6B?ré#@§MfNH@ 2-(4-trifluoronethoxy-benzy
| )-benzonitrile An Ar filled flask is charged with
2- bronnnethyl 4-(2,3,4,6-tetra- O acetyl - D- gl ucopyr anos
Examplg y|)-penzonitrile (0.25 g),
4-trifluoromet hoxy-phenyl boronic acid (0.20 g),
pot assi um car bonate (0. 26) anﬂta 3:1 mxture of
degassed acetone and water TQﬁ mxture is
stirred at WO 2007/ 12874 ~52 room
tenperature f ' : cooled In an
i ce-bat h. Then 3 3 de (5 ng) is added
and the reacti ol ture is stirred for 16 h at
anbi ent tenmpepat . “Bhe mixture is then diluted with
brine and extractéd with ethyl acetate. The conbi ned

extracts are dried over sodiumsulfate and the

4-(B- @cawmwrdn%sﬂe\nmﬁdm@mvetﬁgﬂpmw%swme The resi due

I'S di ssolved 1 n net hanol and treated w

th
2- Br%t@fgmjgnqjlwl sther (fn wg,ﬁra@gpgjg) gml)gyredﬁ 4((@ D- glucopyranos 1-y|) -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 6

4-(3-D-glucopyranos-1-y)-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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m.). The resulting solution is stirred at anbient
tenperature for 1 h and then neutralized with 1 M
whyarozdthori ¢ aci d. The methanol is evapor at edPCEHRE20DTIES4248
residue is diluted with bringzgand extracted with
et hyl acetate. The organi c extracts collected are
ulfate,  and the

dri ed di , .
roor RO S Pl PO & EhiesAeB hAlEd T6A relifdig diptioride (5
mg) %ngdd ahd %egﬁﬁc?tbtamﬁkﬂm&t Batiotd for Q6+Pat@nibient tethgdrature. The mixture
. . . % 0 or spect
is the '“Fﬁ\‘x’ﬁNﬁmﬁ# € 3ndg %ﬁ?@ %g@étgaeﬁ %ﬁ Hlﬁ%‘g%'ﬂsﬂ'ﬂ%%gﬁrw are dried
over €0¢iLimysuligte land th@srﬁvéhtwr@h\o&benhderoédlimﬂqme%um: ITde residue is
aisseys B entnob (b AR S i, h B adioul SRt throride soluton (1
mL ). Exaneduiting: solctianyy stirréd a4 atnbidnt imeoqtyreons h andlthen neutrallzed with

enzaonitril.e

1M r%id')ééc)higzrl_é(a%g ..glaue r%@%%é&g{% a,%/% &e ?ﬂ%Lber dl\)étgg Wlth brlne and
extrajm(imitgmrjl BSbta)e. Thi organibddxirabls Nidid cte dEx@niviee o&ér sodium sulfate,

- (1- opyr,anos- .. . .
and e piyentts JEPREHF DS fesitur s powelemRier NS eR%eb 0 o * o
(duch(aroraéthé(hahtétha%% of>8hgory Mass spectrum (ESI+): mlz =
Yleld46q4g %lgg RIS, 2907/ 128749 PCT/ EP2007/ 054248 53

Mass spectrum (ESI): m/z = 457 [M+NH,]"
In some cases the yield is enhanced by employing 1.5 to 2.0 equivalents of boronic acid
along with the proportional rise of base.

The following compounds are obtained analogously to Example 6:

Example 7: 4-(3-D-glucopyranos-1-yl)-2-(4-trifluoromethyl-benzyl)-benzonitrile

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

Example 8: 4-(3-D-glucopyranos-1-yl)-2-(4-isopropyl-benzyl)-benzonitrile

Yield: 87% of theory
Mass spectrum (ESI'): m/z = 415 [M+NH,]"
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Exanpl e 9: 4-(1-D gl ucopyranos-
1-yl)-2-(4-tert-butyl -benzyl)-benzonitrile N OOO
w0 20728749 el d: 66% of theory 5 Mass spectrum (BSI/EP2007/054248

mz = 429 [ M NH4] + Exanpl e 1§83 4-(1-D-gl ucopyr anos-
1-yl)-2-(4-trinmethylsilyl-benzyl)-benzonitrile / NS
I\ OO0O0"O O Yield: 70%of theory 10 Mass
spectrum (ESI+): mz = 445 [ MtFNH4] + Exanpl e 11:

Examdplé 9: B-(@lDighpyp@anss-1-yl)-2-(4-tert-butyl-benzyl)-benzonitrile
1-yl)-2-(4-nethyl sul fanyl - benzyl)-benzonitrile N OO
o O O Yield: 47% of theory 15 _Mass spgetrum (ESI +):
nmz = 419 [ MetNH4] + Exanpl e~ Bcopyr anos-
1y|) 2-[4- (3-net hyl - but - '
2007/ 128749 PCILBR2007/ Qa4R43\ 54
69% of theory (R/Iass spect rum ( ESI +) :

D O"O O Yield:
nmz = 443 [ MtNH4] +

Yield: 66% of theory
Mass spectrum (ESI): m/z = 429 [M+NH,]

Example 10: 4-(3-D-glucopyranos-1-yl)-2-(4-trimethylsilyl-benzyl)-benzonitrile

Yield: 70% of theory
Mass spectrum (ESI*): m/z = 445 [M+NH,]"

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

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

Example 12: 4-(3-D-glucopyranos-1-yl)-2-[4-(3-methyl-but-1-yl}-benzyl]-benzonitrile
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5 Exanpl e 13: 2-(4-Fl uoro-benzyl)-4-(1-D gl ucopyranos-
1-yl)-benzonitrile jNF OOO"O O Yield: 34% of

wo bmongs7iass spectrum (ESI+): mz = 391 [ MENHARGT/EP2007/054248
Exanpl e 14: 2-(4-Chl oro-benzgh) - 4- (1- D- gl ucopyr anos-
1-yl)-benzonitrile jJNCI OO O"O O Yield: 32% of
theory Mass spectrum ( ESI +): = 407/409 (d)
[ MMNH4] + 15 Exanpl e 15:
2-(4-Difluoromet hoxy- be
1-yl)-benzonitrile
t heory WO 200 2
spectrum (E§P+) :
2-(4-Di fl uoroneth
1-yl)-benzoni tPil e

0
NH4] + Exanpl e 16:
(1- D- gl ucopyr anos-
OO0 O O

Yield: 69% of theory
Mass spectrum (ESI): m/z = 443 [M+NH,]"

Example 13: 2-(4-Fluoro-benzyl)-4-(3-D-glucopyranos-1-yl)-benzonitrile

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

Example 14: 2-(4-Chloro-benzyl)-4-(R-D-glucopyranos-1-yl)-benzonitrile

Yield: 32% of theory
Mass spectrum (ESI): m/z = 407/409 (Cl) [M+NH,]"

Example 15: 2-(4-Difluoromethoxy-benzyl)-4-(13-D-glucopyranos-1-yl)-benzonitrile

Yield: 32% of theory
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5 Yield: 65%of theory Mass spectrum (ESI+): mz = 423
[ MFNH4] + Exanpl e 17:

w@2q04At87a9 opr opyl - benzyl ) - 4- (f 1- D- gl ucopyr anoSPCT/EP2007/054248
1-yl)-benzonitrile /N OO€g O O 10 Mass spectrum
(ESI+): mz = 413 [ MtNH4] + The conpound i s obtai ned

di . [ 4- I | - ph I b
Mas{ oy st R RO art ner - viel oF 3% of t heor y

15 Alternatively this conpound is obtained as

descrihed i.n Exanple XXIV(1). The conmpou f exanpl e
ExariE 16! 28 PR e R A ComERa T ipregor e
procedure: 20 A solution of F
2- (4-cycl opropyl - benzyl ) -4 -O acetyl-D-g
| ucopyranos-1-yl)- benzon ) ) Tm met hanol
(5 nm) and THE (5 rrL)O IS aqueous
pot assi um hydpoxiNge Se ' , 5 nL). The
reaction solution i|s stlirred at anbient tenperature
for 1 h and theg neytfaldzed with 1 Mhydrochloric
acid. The organic sollvents are evaporated and the
residue is diluted wth brine and extracted with et hyl

Yield®@85%.3 th e organic extracts 25 are dried (sodium
© su?ﬁhateoﬁgnd the solvent is renoved. The residue is

Masg snastendgSaphed 423 ithidd' gel
(di chl oronet hane/ methanol 1:0 -> 9:1). Yield: 0.54 g
(96% of theory) WD 2007/128749 PCT/ EP2007/ 054248 56

Exanmie dh1 @-(48:yclopropyl-benzyl)-4-(3-D-glucopyranos-1-yl)-benzonitrile
2- (4-Cycl obutyl - benzyl)-4-(f1-D gl ucopyrapos-1-yl)-ben
zonitrile N VO\ 1\ 00O ozN

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

The compound is obtained according to example 6 using 4-cyclopropyl-phenylboronic acid
as the coupling partner.

Yield: 83% of theory

Alternatively this compound is obtained as described in Example XXIV(1).

The compound of example 17 is also obtained by employing the following procedure:

A solution of 2-(4-cyclopropyl-benzyl)-4-(2,3,4,6-tetra-O-acetyl-D-glucopyranos-1-yl)-
benzonitrile (0.80 g} in methanol (5 mL) and THF (5 mL) is treated with aqueous potassium
hydroxide solution (4 mol/l, 5 mL). The reaction solution is stirred at ambient temperature for
1 h and then neutralized with 1 M hydrochloric acid. The organic solvents are evaporated
and the residue is diluted with brine and extracted with ethyl acetate. The organic extracts
are dried (sodium sulphate) and the solvent is removed. The residue is chromatographed on
silica gel (dichloromethane/methanol 1:0 -> 9:1).

Yield: 0.54 g (96% of theory)
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O The conpound is obtained according to exanple 6
usi ng 4-cycl obutyl boron ic acid 5 (obtainable in
w@eaboger4d 0 exanpl e XXI) as the coupling part nBCT/EP2007/054248

Yield: 51 %of theory Mass sggctrum (ESI+): mlz = 427

[ MPFNH4] + Exanpl e 19: 4-(1- D- gl ucopyr anos-

1-yl)-2-(4-prop-1-yl-benzyl)-benzonitrile /N OO"O

10 O Yield: 64% of theory Mass spectrum (ESI+): mz =
Examdd& 1B Ve Nul]ytlobxperezyBA-(R-D- glucopyranos 1-yl)-benzonitrile

4- (f 3- D gl ucopyranos-1-yl)-2-[4-(1- hydr oxy-cycl opropyl

) - benzyl ] -benzonitrile N P 15 OjThe

compound nmay be obtai ned 3 eXanpl e 6 using

4- (1- hydr oxy- cyclopropyl) ic acid as the

coupling part rb » ‘ FP2007/ 054248 57

Example 21 NV ¥ O "D

4- (f 3- D gl ucopyr anss- yQ) 2- (4-iodo-benzyl)-benzonitr

ile A1 MsolutQon pf i8dine monochl oride in

di chl or onet hane (O OnL) is added to 4-(f3-D 5

gl ucopyranos-1-yl)-2-(4-trim et hyl
The samRAUNE dh2RipiNeH @RGBANY 19 PXaNRIe QGJS@ﬂ feysibuypremc acid
(obtafHbid ﬂra%%w@d@xaﬁ#plm%) akhke é&hdﬁhg BArthat, Stirred at

roomtenperature for 1 and then  quenched by the
Yieldy gdetaf 160 aqueous NaZSZCB sol uti on and aqueous
MasS\GdetBms el g = AbeMAYgani ¢ phase is separated and

t he aqﬁ]z(ous';phase |s[extrgct ed with ethyl acetate. The

conmbi ned organi ¢ phases are dried over sodium sulfate

@%Q 1bhe- @B g@e dpyr§ndse119|y§ct4 o1 Hbér§ i) HeRzdrtrile

chromat ogr aphed ‘on silica gel

(di chl or omet hane/ met hanol 1:0 == Ng: 1) .

Yield: 64% of theory
Mass spectrum (ESI'): m/z = 415 [M+NH,]"

Example 20: 4-(3-D-glucopyranos-1-yl)-2-[4-(1-hydroxy-cyclopropyl}-benzyl]-benzonitrile

The compound may be obtained according to example 6 using 4-(1-hydroxy-cyclopropyl)-

phenylboronic acid as the coupling partner.
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Yield: 0.15 g (88% of theory ) Mass spectrum (ESI +):
mz = 499 [ MENH4] + The fol |l owi ng conpounds may be
wo@bdioaiizszay anal ogously to Exanple 20: 15 (22) PCT/EP2007/054248

2- (4- Brono- benzyl ) - 57

4- (f1-D gl ucopyranos-1-yl)-benzonitrile NBr OO0 O
Exa O! éi eld: 79% of theory Mass spectrum (ESI+): mz =

53 [ MENH4] + 20 The conpound i s obtai ned accordi ng
to the procedure of Exanple 20 usihg bron? ne instead
of IC ¢

PCT/ EP2007/ 054248 _ 58 Exa D I\
FFF O"O

4- (f 3- D gl ucopyranog- 1- yI) 2- (4- pent af | uor oet hyl - benzy
l')-benzonitrile A.ask-charged with

4-(2,3,4,6-tetra- @ac tyI 1- D-gl ucopyranos-1-yl)-2-(4

-i odo-benzyl) 5 benzotitrile (0.16 Qg),

entafluoroeth ItrlmsthylsHane {0 14 g), KF (43 mp),
4-(8-Brglugapyreogyl -yl pga4-iode-beprvisbenzapitile rpsphere i s heat ed

A1 M%oﬁ@or@ﬁlgdlngﬂldﬁocﬁm in @%Qﬁéﬁieﬂh‘@ﬁ@@g i) iﬂéd@x@d It§4 ~(-D-
added and the resulting mxture is extracted wt

glucnyrnosFcM sl trimeiylziyhBeryb-bep gt Ok dissaved | H‘r i ed

dichiOoRietisedfél (8 IS Ut Aead Sutnds Eh@ecﬁﬁ'r&@rﬁttem&réﬁﬁ@f&d h Jﬂtﬁthen
residue is dissolved in pethano and trea

ed
quer\gpghbylt %1 adeitoa of agt,lqgws(\@z@zqﬂspluh%@ngaggﬁqugﬁ\lql-@og solution. The

orgafit 'phé&dls%bpér@@@alﬂ th@ﬁﬁ@é@%%@sé Brexilra&'te@mhte'ﬂﬁ/ﬂacetate The
diluted with aqueous NaHCO3 sol ution. After renoval

of
comb ’P\"é’ Orgapig ERH%?GSLFHB gried 8\6‘?1&88'“5} wlialn and hpsolversig EF‘é"‘P‘éed The

res.daasiisr@ﬁbmﬂto@fratphe@bhxéh.c@gsn(atcﬁlordrh@hgrmmbfn@ﬂol 100 G28H§:
racts are dried and the solvent is renoved. The

Y'e'dr 8§|5c91@8|/°s° PEBYdt ogr aphed on  silica gel
Masq shechlor @oet:.hanes aes paneH,)1: 0 -> 8:1). Yield: 0.08 g
(69% of theory )

The following compounds may be obtained analogously to Example 20:

(22) 2-(4-Bromo-benzyl)- 4-(13-D-glucopyranos-1-yl)-benzonitrile

Yield: 79% of theory
Mass spectrum (ESI*): m/z = 451/453 [M+NH,]"

The compound is obtained according to the procedure of Example 20 using bromine instead

of ICl in dichloromethane.
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15 Mass spectrum (ESI+): mz = 491 [ MPNH4] + Exanpl e
24 0 NIl S OO0 O O
wad 207329491 ucopyr anos- 1-yl ) - 2- (4- met hyl sul f i nyPEhEPZYT/)54248

-benzonitrile 20 35% Hydr ogeggperoxi de in water (48
pL) is added to 4-(1-D- gl ucopyranos-1-yl)-2-(4-

Exa nqtaélsulfanyl benzyl)-benzonitrile (83 ng) in

3, 3, 3- hexaf | uor oi sopropanol (2 nL). The

resulting solution is stirred at_anbi et tenperature
for 1 h and then quenched by tvaaddltlon ©f aqueous
Na2S2@3 sol ution and aqueo a HEER £on. The
or gani ¢ phase_j&a _separ atje =qu5 s phase is
extracted wi t® efh »-nblngg or gani ¢
phases are 25 driéd oVer sodlun1sulfate and the
solvent is re ed: &g esidue i s chromatographed on
silica gel (dic nmet hane/ met hanol 1:0 -> 5:1). WO
2007/ 128749 PCT/ EP2607/ 054248 59 Yield: 24 ny (28%

4-(G-E-gI&%M&%ﬁ%&%&ﬁ@bﬁhzvl%@nzonﬁé [ MeH +

A flagk ‘(ffa(BQ@_- \giltfuﬂ:@;% AdnteraiO-prgty3-Daglueantyianoat o hdH(4-tedadenyyl)-
benzgg?i?rlﬂ‘% EU;& lp@ntaﬁuo??étﬂ%_ﬂ%t%é’ﬂﬁ@ fohs %?ﬁF;j@g?.?é’f c d%e g), DMF

['uco
(2 mipearisyAraimpsaphidre Isdreayad) atb@rnzdni 24 hl Ergnlegquenyp NatdCO; solution is

i.chl d :
sccel A0 REEBRBLE Ebkyslld s R natonell e
phasgs iare dértbdanvenntrigmisulfaimaed theusavendis rtm‘p@edw Thafregidue isglissolved in

meth%ﬂ%&g g]ﬂéttri%g%%wﬁ Wﬁ%o%ﬂb#gse | nﬁe%‘ﬂﬂﬂHZs Sé{[irﬁr(?d at room

) e organi c separa e
temperaurgdorebliang Hmeillutedemthrweeds NetROaishiption Adteatamovehef the

meth%ﬂgtﬂ n'aSPredﬁEegﬁ;tﬂ-'eQaﬁ’Q %&?esﬁ:! u%_llﬁ Bkt?éjctéb"\ﬁﬁh ét‘HQI' 44 1 @EEmbined

he so I'S renpve residue
orga@h egmmt@gwegbwg@ndﬁh@sq)lyem |sgr@rnoved The reS|due is chromatographed on

S o | .k ->8:1). Yield: 68
&hca&%é%?%f?&?ﬁ%&”%@@ﬁé{ﬁém'1'.% ]89 ) g
Yield: 0.08 g (69% of theory )

Mass spectrum (ESI'): m/z = 491 [M+NH,]"

Example 24

4-(3-D-glucopyranos-1-y)-2-(4-methylsulfinyl-benzyl)-benzonitrile

35% Hydrogen peroxide in water (48 pL) is added to 4-(3-D-glucopyranos-1-yl)-2-(4-
methylsulfanyl-benzyl)-benzonitrile (83 mg) in 1,1,1,3,3,3-hexafluoroisopropanol (2 mL). The
resulting solution is stirred at ambient temperature for 1 h and then quenched by the addition
of aqueous Na,S,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 -> 5:1).



15 Mass spectrum (ESI+): mz = 451 [ MFNH4] + The
foll ow ng conpounds nay al so be prepared anal ogously
wo eoovhes7above- nenti oned Exanpl es or ot her net POOEP2007/054248
known fromthe literature: 28gEx. Structure Ex.
Structure NNO 26 002700" 0'o0 0 0O0W
.. 2007/ 128749 PCT/ EP2007/ 054248 60 28 029 0 0Oy 00 O
Y'e'déggwég%ot%mw O 3000310 oo N32003300
Mas®©spdefiufh (ESU):om/N=-DIOMAHO 35 0 0~ 0000 oo FFN
FNOF

Example 25

4-(3-D-glucopyranos-1-y}-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
10  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 )
15  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:
20

Ex. Structure Ex. Structure

26
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28 i tlo ohe o [ i active| 2abst ancesyas
the ter

m "acti ve subs ragce" al so
a)

30

32

34

36

38




subst ances. Exanpl e A Tablets containing 100 ng of

active substance 10 Conposition: 1 tablet contains:
wa@edo7aes7gubst ance 100.0 ng | actose 80.0 ng CRPCTEP2007/054248

starch 34.0 ng WD 2007/ 1287481 PCT/ EP2007/ 054248 62

ponV|nyIpyrroI|done 4.0 ng negnesium stearate 2.0 ny

ae ol = l\/bf hnrl nf Pr epara |nn Tha ﬁf\fl\lﬂ

220 0-rg—5 Prepat
Subst ance, |actose and gt arch arg m xed together and
ini f orm y noi st ened' wi t b%n hqueous sol ution of _the [

onV|nyIpyr ne npi st compos W

40 been : 2¢)| ang

ack- tye r| er at 50C it 5Cr gened agal .
resh i z¢ I s [added. edof i ni shed

M xture is conpressed to forntabl ets. 10 Wi ght of
ablet: 220 ng Dianeter: 10 nm kWiplanar, facetted on

pot h si des and notched on one|side. Exanple B Tablets
font ai ni ng 150 ny of active substlance 15 Cbnp05|t|on
ai ns: subgtance 150.0 ny AR

T

| act ose 89.0
42 $i | iecaN10-0-n nyl pyrr3I4t3 one
[ tearate 1.0 ng 300

q

44

46

Some examples of formulations will now be described in which the term "active substance
denotes one or more compounds according to the invention, including the 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 mq of active substance

Composition:
1 tablet contains:

active substance 100.0 mg
lactose 80.0 mg

corn starch 34.0 mg
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aqueous pol yvi nyl pyrrolidone solution and passed

through a screen with a nesh size of 1.5 mm The
w@e@nuatsssy dried at 45C, are passed through t hECHEP®07/054248

screen again and mxed with gpbhe specified amount of

magnesi um stearate. Tablets are pressed fromthe

Im'.x ure, 30 Wi ght of tg@let 300 ng die: 10 nm flat
pOWJ‘Pﬁf{@ iar d geI ati ne“cdpRul es containing 150 ny of

magadsivesteriatd ance 35 Coppasgtion: 1 capsul e contai ns:
active substance 150.% g& WO 2007/ 128749
PCT/ EP2007/ 054248 63 28P1"St arch (dried) appr ox.
180.0 ng | actose (powdered) approx. 87.0 ny

Meth siumstearate 3.0 ng approx. 420.0 ng 5
—2—ga§§§&39ﬁ@8£= The active substance is mixed with the
The setive BUBStAISce, PRaRBEGNY htabﬂgh]reanﬁédi egathsr bhd anifesity moigeened with an

aquedjs 30T Lo B BB 0TS AL IS o DRuf Rt hAShSen screened
(2.0 Imar chegiekiad) arel drizdsn b esck- titﬁe WSEUIISG q ithd $dﬂ@neﬂp¥glamx(1 5 mm mesh

el ati ne ca
size)an 5P WORPRN sy e B i s EoaB e oo 1O Bt s,
Weighiséfaatsiet: ziﬁnﬁpnp05|t|on 1 supp05|tory cont ai ns:
actjve su stan e, 150. I e col 1500
DigBetes” e T BETR eesToe o PRl i S one sice.
pol yoxyet hyI ene sorbitan nonostearate 840.0 ny
Xamlegp mg Preparation:
Tablets containing 150 mg of active substance

Composition:
1 tablet contains:

active substance 150.0 mg
powdered lactose 89.0 mg
corn starch 40.0 mg
colloidal silica 10.0 mg
polyvinylpyrrolidone 10.0 mg
magnesium stearate 1.0 mg

300.0 mg

Preparation:
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 mgq of active substance

Composition:
1 capsule contains:

active substance 150.0 mg
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After the suppository mass has been nelted the active

substance i s honobgeneously 25 distributed therein and
wWo b@7ned7a9 i s poured into chilled noul ds. ExanpP@r/EP2007/054248

Anpoul es containing 10 ng acggve substance

Conposition: 30 active substance 10.0 ng 0.01 N

hydr oc ic acid g.s. ble-distilled water ad 2.0
corrhgtarc% (EB% Jat i oFPPY% Th%&g@m%e subst ance is dissol ved
lactbse (dmwdefscdgessarappmiounm?oﬁn@ 01 N HCl, nmade isotonic

n salt, filt d sterile and transferred

maWﬁS&‘”tStﬁ?n%g%poul es. %dg‘f‘ﬂlzsmg PCT/ EP2007/ 054248

64 Exanple F Arappl:dxes gpmdawgni ng 50 ng of active

substance Conposition: active substance 50.0 ng 5

0.01 N hydr ochloric acid g.s. double-distilled water
Pregatétia;ﬁ} 0 Pr epar ation: The active subst ance IS

di.ssol v S
The ?Cé'a?SHPﬁawet'ﬁ el R < URENe: Prase e Bpioah aff & mesh size
of 0. 15 RS et IﬁtﬁdogdmbOus'll@m‘ﬂedamD@é ﬁﬂtabhé@pﬁ)@fbi’uislﬁ@%ﬂlshed mixture is
/ EP2037/ 054248 65
paCk (R BYE 4B pelalisstaps %d benzom trile derivative of
f Caipaulexilling: pprd33204gHO "OH  OH  wherein R3 denotes

(%(dr o%esgng;ly%ger L rrllgrd ge%t%relcggéulgr om ne, iodine, nethyl,

Example D
Suppositories containing 150 mq of active substance
Composition:
1 suppository contains:

active substance 150.0 mg

polyethyleneglycol 1500 550.0 mg

polyethyleneglycol 6000 460.0 mg

polyoxyethylene sorbitan monostearate 840.0 mg
2,000.0 mg

Preparation:
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 g.s.

double-distilled water ad 2.0ml

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.



10 i sopropyl, butyl, sec-butyl, iso-butyl, tert-butyl,
3-net hyl -but-1-yl, cyclopropyl, cyclobutyl,
waeywropamd yl , cycl ohexyl, 1-hydroxy-cycl opr opyPCT/EP2007/054248

1- hydroxy-cycl obutyl, 1- hydggxy-cycl opentyl,

1- hydr oxy-cycl ohexyl, difluoronethyl, trifluoronethyl,
£ qn%afluoroethyl, 2- hydroxyl -et hyl, hydroxynet hyl,
—ﬁﬂggﬁydroxy-propyl, 2- hydr oxy- 2- net hyl - prop-1-yl
Amp3ulby doraziving S0ehd vl adlive sdbsthncel- hydr oxy- 1- net hyl - et hyl ,
Co 262f2 15 trifluoro-1-hydroxy-1-nethyl-ethyl,
~OMBOSALt v f1 uor o- 1- hydr oxy- 1-tri fl uor onet hyl - et hyl , 2-

actived hmsméhyl 2- et hoxy- et Bg.o,mdrydr oxy,

jflu trifluoronethyl oxy, 2-
5 0@@9 i 08?% ﬁ&y& met hyl sul fanyl , methyl sul finyl,
ddﬁBbhhMNédh@ﬁyl et hydasul fi nmplg ml et hyl sul fonyl ,
trimethylsilyl or cyano, 20 or a derivative thereof
wherei n one or nore hydroxyl groups of the

mgamﬁbgﬂucopyranosyl group are acylated with groups

The ?c%vg %‘ggsj?rfk{ﬁq? g&ﬁ@gﬁzcﬁ@ﬂbk%eg%%é&%%%&%(}m Q‘nla'CI made isotonic with
10  comrpbe B, fi(téled Starilkand trarardrasayhto ioal ampaiuged. aut oner s,
stereoi soners thereof or m xtures thereof; and
physiol ogically 25 acceptable salts thereof. 2.
A ucopyranosyl -substituted benzonitrile derivative
according to claim1 characterized in that the
hydrogen atom of the hydroxyl group 0-6 of the 3-D 30
gl ucopyranosyl -group is replaced by a group sel ected
from anong (C18 al kyl ) carbonyl,
(C1_8-al kyl ) oxycar bonyl and phenyl carbonyl, or a
physi ol ogi cal |y WD 2007/ 128749 PCT/ EP2007/ 054248 66
acceptable salt thereof. 3. Physiologically acceptable
salts of the conpounds according to claiml1l or 2 with
i norganic or organic acids. 5 4. Pharnmaceutica
conposition, conprising a conmpound according to claim
1 or 2 or a physiologically acceptable salt according
to claim3, optionally together with one or nore
inert carriers and/or diluents. 10 5. Use of at |east
one conpound according to claim1 or 2 or a
physi ol ogically acceptable salt according to claim3
for preparing a pharmaceutical conposition which is
suitable for the treatnment or prevention of diseases
or conditions which can be influenced by inhibiting
t he sodi um dependent gl ucose cotransporter SGT. 15 6.
Use of at |east one conpound according to claiml or 2
or a physiologically acceptable salt according to
claim3 for preparing a pharmaceutical conposition
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which is suitable for the treatnent or prevention of
one or nore netabolic disorders. 7. Use according to
w@b@rme$B49 characteri sed in that the netabol i c PCEBEPIIET/054248
is selected 20 fromthe grogp consisting of type 1
and type 2 diabetes nellitus, conplications of
di abetes, netabolic acidosis or ketosis, reactive
hypogl ycaem a, hyperinsulinaem a, glucose nmetabolic
di sorder, insulin resistanChimgetabolic syndrone,
dysl i pidaem as of different origins, atherosclerosis
and rel ated di seases, obesity, high blood pressure,
1. chGRBbsyréesytsUbatiiutsdeeneetigipdavdtiveygdomidlg hem a. 25
8. Use of at |east one conpound according to claiml
or 2 or a physiologically acceptable salt according
to claim3 for preparing a pharauceutlcgl conposi tion
for inhibiting the sodi 2

conmpound accqygh t3 r a

physi ol ogically acceptable saI t according to claim3
for preparing g gharpeCeyyi cal conposition for
preventing the degenkration of pancreatic beta cells
and/ or for |nprOV|ndO%nd/or restoring the

wherbiinctional ity of pancreatic beta cells. 35 10. Use of

at | east one compound according to claim1 or 2 or a
physi ol ogi cal | y acceptable salt according to claim3

R® forgd thBH%Hﬁ1 nﬁﬁHﬂRﬂﬁHé hﬂﬂh | &th ropyl,
2007/ 1287XHH%CT/ EP2007/ 054248 gr event i nyf sw\?vm Fr)1y

del iagRrARY|Rutylr sagchuly. igp-Sakyk dayt- B‘Ftylc Tﬁ@ﬁ’tt‘Y'th‘?'& FV?'BQ{PQH
to c’%@lob@@n‘éyﬂgﬂ)er%ﬂ%éh@iyl Oﬂhﬁfroiy é@}%l’opf@ﬁyl '1Ehy@rd3®1dy§IBButyl 1-

in need there | east one coqf

ac CW&PWQCYP@P@I‘% ﬂnhIdr@KY‘QYQiﬁ?he(%YbHWQPFQF@&YMW %r@"ethw
a%*fﬁb?oeﬂgh to. w&{yﬂbmgl hareky@hdthd, 3 ﬁydrekﬁp@wng-hydroxy 2-

dluretlcs /or antih ertenS|ve

a usehyrRRdp-Shykexyt Wb H il rhyﬂ@xuérmetavlr%ylo? 2,2-

f ortmhcto1Lhydkdxy»1-nethyl-thgl, 212, Birifllord.1-hydPoxy!-triflurobhetdh-ethyl, 2-

R3 OO/\yIIXIyRR8gO CO?_8bNR3y yO{ @i y
methoxy-ethyl, 2-ethoxy-ethyl, hydroxy, difluoromethyloxy, trifluoromethyloxy, 2-
methyloxy-ethyloxy, methylsulfanyl, methylsulfinyl, methlysulfonyl, ethylsulfinyl,

ethylsulfonyl, trimethylsilyl or cyano,

or a derivative thereof wherein one or more hydroxyl groups of the (3-D-glucopyranosyl group

are acylated with groups selected from (C4.1g-alkyl)carbonyl, (C4.4g-alkyl)oxycarbonyl,

phenylcarbonyl and phenyl-(C4_s-alkyl}-carbonyl;

including tautomers, stereoisomers thereof or mixtures thereof; and physiologically

acceptable salts thereof.

2. Glucopyranosyl-substituted benzonitrile derivative according to claim 1
characterized in that the hydrogen atom of the hydroxyl group O-6 of the 3-D-
glucopyranosyl-group is replaced by a group selected from among (C.¢-

alkyl)carbonyl, (C4.s-alkyl)oxycarbonyl and phenylcarbonyl, or a physiologically
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10.

acceptable salt thereof.

Physiologically acceptable salts of the compounds according to claim 1 or 2 with

inorganic or organic acids.

Pharmaceutical composition, comprising a compound according to claim 1 or 2 or a
physiologically acceptable salt according to claim 3, optionally together with one or

more inert carriers and/or diluents.

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
which is suitable for the treatment or prevention of diseases or conditions which can

be influenced by inhibiting the sodium-dependent glucose cotransporter SGLT.

Use of at least one compound according to claim 1 or 2 or a physiologically
acceptable salt according to claim 3 for preparing a pharmaceutical composition

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

Use according to claim 6, characterised in that the metabolic disorder is selected
from the group consisting of type 1 and type 2 diabetes mellitus, complications of
diabetes, metabolic acidosis or ketosis, reactive hypoglycaemia, hyperinsulinaemia,
glucose metabolic disorder, insulin resistance, metabolic syndrome, dyslipidaemias
of different origins, atherosclerosis and 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



R8O OR$bh O Ra R Fi.6 ORS8CO R8O OR' ORa
wherein R3 is defined as in claiml1l and R denotes H,

w@lodAz7ky |, (Cl_98-al kyl ) car bonyl PCT/EP2007/054248

11.

12.

(C1. 18- al kyl ) oxycar bonyl, argycarbonyl 5 or
aryl - (Cl_3-al kyl )-carbonyl, wherein the al kyl or aryl
groups I e .nonp-_or ol ysuhstituted by.hal ggen:
P et e N o S ETRARY PoeB1es e com Ut et Glisg R an
hy datpgenaleiccamulatibry bf Igeotapin spatleaninyieed tiwarpof. a
(CL. 4-al kyl ) carbonyl, (C1l.4-alkyl)oxycarbonyl,
aryl carbonyl, aryl-(Cl.3- 10 al kyl)-carbonyl and
ar ylsd &lat Beast &ry8 goropaumardeomyingas cainkRafdp RSr agihgsiploglcaly
ketal or WD 007/%2874% P 4EP2007/0§§248 69 acehal Hensi
gr otFePRRPSRE GG 5995%6§|mf§| PRERRATEP dipeGs A0 9T gafypertensives.
ketal or acetal group, while 1in each case two
f(‘gjt @ggéyr%%yg;ubgﬁﬁmgﬁgkorﬁﬂe R Y o O ME 1 2, 13, 14, 1.5
1, 2ordie( C, _3-al koxy) -1, 2-di (C, _3-al kyl ) -et hyl ene
bri dge, while the above- nentioned ethylene bridge
fornms, together with two oxygen atons and the two 5
associ ated carbon atons of the pyranose ring, a
substituted di oxane ripy, pg@ticularly a
<" Xy) -1, 4-di oxane ring, and

d/ or benzyl groups lhay be

3 - by hal ogen or C,.3- al koxy,
and while lbenzyl groups may al so be substituted by a
di - (CR®al Ryl Y&Rino group; and 10 Ra, Rb, Rc
i ndependent log*of one anot her denote C, _4-al kyl, aryl
or aryl-C, _3-alkyl, wherein the aryl or alkyl groups
may be nono- or polysuqitituted by hal ogen; while by
the aryl groups nentighed.in gshe definition of the
above groups are : "
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15 phenyl or naphthyl groups, preferably phenyl
groups; and Alk denotes C,_4-al kyl; and Rl denotes

wa@bkioon2s1¢9 brom ne, cyano, carboxy, carboxyl i CPEFERI0)7/054248

carboxam de or a 20 derivatgge thereof, a boron or
silyl group, a protected or masked al dehyde group, or
a protected or masked am no group, preferably Rl
denotes Br or CN;, and denotes a | eavi ng group such
as Br, 1 or -O( ; and 25 U denotes C, Br, I,

-0 CO C, _4-al kyl D C(=0-0C, _4-al kyl or i3
CPC%% e 4Ca| & ~_icl udi ng tautoners, ’
stereoi so t hereof or m xtures thereof; and
physi qlsqgisat'yyaccept abl e salts thereof. 30
ORSb
i.4
i.5
i.6

wherein

R® is defined as in claim 1 and

R' denotes H, Cq4-alkyl, (C4.1g-alkyl)}carbonyl, (C4.1g-alkyl)oxycarbonyl, arylcarbonyl
or aryl-(C4s-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 (Cs4-alkyl)carbonyl, (C4.4-alkyl)oxycarbonyl, arylcarbonyl, aryl-(C.5-
alkyl)-carbonyl and aryl-(C4.s-alkyl)-oxycarbonyl or a R*R°R°Si group or a ketal or
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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.s-alkoxy)-1,2-di(C4.s-alkyl}-ethylene bridge, while the above-
mentioned ethylene bridge forms, together with two oxygen atoms and the two
associated carbon atoms of the pyranose ring, a substituted dioxane ring,
particularly a 2,3-dimethyl-2,3-di(C4.s-alkoxy)-1,4-dioxane ring, and while alkyl, allyl,
aryl and/or benzyl groups may be mono- or polysubstituted by halogen or C.;-
alkoxy, and while benzyl groups may also be substituted by a di-(C.s-alkyl)amino

group; and

R? R® R° independently of one another denote C,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 C44-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 ClI, Br, I, -O-CO-C,4-alkyl, -O-C(=0)-O-C44-alkyl or -OPO(O-C,4-alkyl),;

including tautomers, stereoisomers thereof or mixtures thereof; and physiologically

acceptable salts thereof.



