Processes for preparing of glucopyranosyl-substituted
benzyl - benzene derivatives and internedi ates therein
wdb@ecpe@sent i nvention relates to a process f OPCT/EP2006/062191
preparing of glucopyranosyl-gubstituted benzyl - benzene
derivatives of the formula I, wherein the substituents

are defined as. her e| nafter t he
o ecent PIGEFRIERoF BleppRos s S praCaiosy SO | ng
i nt er nedi béesyl-befzericaddrivagivenand ||mbﬂne:ﬂ|atdsethpremess
for preparing of glucopyranosyl-substituted
benzyl - benzene derivatives. In addition the present
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gl ucopyranosyl -substituted benzene derivatives of the
ener al fornula wherein the groups Rl to R6and R7a,
eC ifed: therein, are described. Such
|l ua Ie |nh|b|tory effect on the
ucose cotransporter SG.T,
part|cularly SGLT2. Al m of tHe invention The aim of the
RPoPresgéforEinvention is to find new processes for
preparing of gl ucopyranosyl substituted benzyl -benzene
derivatives of the fornmula I; in particular processes
MAth whi ch the product may be obtained in hi gh yi el ds,

g(h enantionerjc or,diastereoneric Rurit% and whi ch
whergjn, Bwvw't%%?a%ﬁ%?eafsfdef'ﬂ%dﬁ?B?{GE‘? ¢ FUrthesmess the present
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the prédet indbitioAfrelaftd t6 8hieH RtrMbdiakednartditsy @hterial.

manuf act ur e.

Background of the invention
In the international patent application WO 2005/092877 glucopyranosyl-substituted benzene
derivatives of the general formula

R! R2 R4

wherein the groups R" to R®and R, R™, R" are as defined therein, are described. Such
compounds have a valuable inhibitory effect on the sodium-dependent glucose cotransporter
SGLT, particularly SGLT2.



Further ains of the present invention relate to new
internmedi ates and starting materials in the process

wa@ewengizng to the present invention. Oher ai nBCDEP100€062191
present invention will beconp apparent to the skilled
artisan directly fromthe foregoing and fol |l ow ng

description. Qbject of, the.i nventtl on In a first aspect
the present invention Q—QM' In process for
The @lh&ﬁfahé p@séhtenmﬂbm isd $|n0he@€pﬂ@creabesf for préparihg ofghedoplyranosyl-

subsityeftRRryhegr e sy es A ThelBrENY b in PHLEHIET &bppossp with which
the pf@ﬁdc&hmyl be ytaiieddn Yigh yadlds, R@m&mtuaﬁem&" dmaeomenc purlty and

whicli(% Em er) r?&aqtgredg%%%raggg "’h% ﬁ}negel% Isggle | (::{hl;@lowotecm'l nical

expehﬂldﬁéehdenﬁgryspafcemm}&é]ot her denote hydrogen, (G .i

8- al kyl)carbonyl, (G -i 8- al kyl)oxycarbonyl,

aryl car bonyl , aryl (G -3-alkyl)-carbonyl, aryl -G
Anoth@raﬂdnkﬂ khe @'bheﬁt invigafitiRe o provideipédessesroe pﬁ!parmg\me starting

matofgls i Bech eI RG Ug FE BHEPRRHBAN GREIES  or * CRaGR- CRACRD:

with the proviso that at |east one substituent R2 is
ndepe ent one anot

Furtee RS STehe BreseRliventpy foiase T RBY Mtismogates ard Siafing avdicyials in the

procédskaticortiing tbehérpnesent@rﬁve}nﬂd)nysubstltut ed by hal ogen; L 1
i ndependent|ly of one another are selected from anong
fluorine, chlorine, bromne, G- 3-alkyl, G -4-al koxy

Othef aithsvftthed present invention will become apparent to the skilled artisan directly from

the foregoing and following description.

Obiject of the invention

In a first aspect the present invention relates to a process for preparing the compounds of

general formula |,

wherein

R’ denotes cyclobutyl, cyclopentyl, cyclohexyl, R-tetrahydrofuran-3-yl, S-tetrahydrofuran-
3-yl or tetrahydropyran-4-yl; and

R®  denotes hydrogen;

characterised in that in a compound of general formula Il



while by the aryl groups nmentioned in the definition
of the above groups are neant phenyl or naphthyl
w@readpsnopr ef erabl y phenyl groups, which nmay beECTEPDN6/062191
or pol ysubstituted with L1, ghe protective groups R2
not bei ng hydrogen are cleaved, in particular
hydrol ysed. |Lp a second aspect the present invention
OR'el ate o @ S ﬁﬁf prepari ng the conpounds of
wherein R1L denotes cycl obutyl,
‘ yoreohexyl , R-tetrahydrofuran-3-yl,
X tetrahydrofuran3 yl or tetrahydropyran-4-yl; and R2
penméntly of one another denote hydrogen, (G .i
Fkyl ) carbonyl, (G -i 8- alkyl)oxycarbonyl,
aryl car bonyl , aryl-(Ci - 3-al kyl ) - car bonyl , aryI-O
-3-alkyl, allyl, RaRbRcSi, CRaRbORc, wherein two

be |inked h h oth
L Lot T DAL T A

Ra, Rb, Rc |ndependently of one anot her denote

R o ipfianiond ofis aBomBf denes biatedin (e L Ak FarbOeaE e 1
alkyljoxgepBort raiylgarbénym raeyla(cos hleyl) earbonyt) Agl@ok-dIky0rallgirRRPRCS:,

arbt
CRHR 5 e HEleRE)t FRELRy may b ke sashisier o {18 bridging
group SIRIR® t CRIR"afr CRIORAIBRPOR]T wittpthepreviseethat atpéast phe eubstituent R? is
¢ alpht hyl groups, preferably phenyl groups, which may
not YAr9g8Mo- or pol ysubstituted with L1: characterised in
that a corrpound of general formula Il wherein R1L and
a n reinb d de es .
R %%r og éﬂg tkl q?ylne a(mei%er gfe %’(@F 5 e@ﬂbgﬁ?r’ar&%&m-alkyl, while the
alkyl n@y&&mbh@mmwbmltutembwhmagmnyI aryl - (G
- 3-al kyl ) - car bonyl ;

L1 independently of one another are selected from among fluorine, chlorine, bromine, C;.
s-alkyl, C,_4-alkoxy and nitro;

while by the aryl groups mentioned in the definition of the above groups are meant phenyl or
naphthyl groups, preferably phenyl groups, which may be mono- or polysubstituted with L1;

the protective groups R? not being hydrogen are cleaved, in particular hydrolysed.

In a second aspect the present invention relates to a process for preparing the compounds of

general formula Il,

wherein

R’ denotes cyclobutyl, cyclopentyl, cyclohexyl, R-tetrahydrofuran-3-yl, S-tetrahydrofuran-



while the term™"aryl" is defined as hereinbefore; is

reacted with a reducing agent. In a third aspect the
w@e@sani208 nventi on relates to a process for preQEBEPI9G6/062191

t he compounds of general forgula I11,wherein Rl

denotes cycl obutyl, cycl opentyl, cycl ohexyl,

R-tetr drof ran yl, S-tetrahydrofuran- 3-yl or
W1?3?Vﬂﬁ@ﬁ%% M'ﬂnil and R2 i ndependent |y of one

anot her denote hydrogen (G.i 8- alkyl)carbonyl (G -i

, 8-. al kyl b |
R O nenenob S iR andtnar Ghiass ATAISGN, yo7 18-5FNV§>?afbﬂyﬂzd§¢s.
alkyl JoRG@EAPEEG, anfi€arbory 1, tang- (edi alkﬂylbargbﬁylmwmq eyl eyl RPR‘M&

CRFOR RSB adinont o R ey B ﬁ‘fé@%ﬁﬂ%@éﬁ%f&? e bridging

groupmw,rcﬁm?air@m{mabﬂb aryl or aryl - -3-al kyl ,
whil e the al kyl groups may be nono- or poI ysubstitut ed
by hal ogen; L 1 independently of one another are
l%eﬁfect eiddé;renﬂemwmf@né larothen@enotd Col-aIR@, afyl MarfIeC, ;G@lkyl, while the
R1 denotes hydrogen,
allyl grSugS e p-of PbPstisded Bhhaicaers

- 4- al kyl ) oxycar bonyl , aryl car bonyl, aryl-(C

L1 | Snfspshgked ﬁ<5fb%§yﬁn8wef e sgﬁ%\ﬁﬁﬁ%aﬁ@ 8 e, ATiBHR Aemine, C:.

s-alkgdr Cnagkoyydndgiitesps, pref erably phenyl groups, which
may be nono- or pol ysubstituted with L1; characterised

in that an organonetal lic conmpound of the fornmula WV
whilenhethe ianyl Bloups nmbeftubnadmalse beﬁrﬁﬁdmhﬁftm @bm@rwpi@m@mnt_phenyl or

naph?hyl g/r%ups prg\grab?y rgheny, groups w%lch may be mono ¥ Or polysubstituted with L1;

characterised in that a compound of general formula 11|

wherein R' and each R? are defined as hereinbefore and

R' denotes hydrogen, C4s-alkyl, (C14-alkyl)carbonyl, (C,.s-alkyl)oxycarbonyl,
arylcarbonyl, aryl-(C;.s-alkyl)-carbonyl;

while the term "aryl" is defined as hereinbefore;

is reacted with a reducing agent.

In a third aspect the present invention relates to a process for preparing the compounds of
general formula I,



or a derivative thereof obtained by transnetallation;
whi ch conpound of the fornmula VI may be obtai ned by
whadoegenesret al exchange or by the insertion of pPer/ER1086/062191
in the carbon-hal ogen bond of a hal ogen-benzyl benzene
conmpound of general fornula V wherein R1L is defined as
her ei nbefore_and X denotes Br or |; and optionally
ORubseq FangmetaPhation, is added to a
' general fornmula IV wherein R2 is as
S b et red, then the adduct obtained is
rleactled with water or an al cohd R-OH, where R denotes
R°0'C “@ikyl, in the presence of an acid and optionally
t hgygeroduct obtained in the reaction with water
wherein R denotes His converted in a subsequent
reaction wwth an acylating agent into the product of

h formula Il wherein R denotes (Gi-4-al kyl)carbonyl,
w ereei -4-al kyl ) oxycar bonyl, aryl carbonyl or aryl-(C
- 3-al kyl ) -carbonyl, wherein the term"aryl" is defined
, as, hereinbefore. In a,fourth a h resen
R P HRRIRGNeRRANE sxdohsti bbledt FifeuahUioR i 591, s-tetranyarofuran-
3-yl araetpahydcbpycdn-4rginandl fornmula XXXI 11, XXX || wherein R1,

R2 are defined as herei nbefore and herei nafter;
characterised in that a protected D glucal of the
R? f dndependedtly offoae @inothBRdérsotel Bfdrogeh, #6,_atkgl)cdrbbroyl €C..iss

ey PR B dhicest o G B R et Gl B

CR*RIORSnwhersin tivblidjzve ot groupsRhmay banlinkedawith eatdhi atherits form a bridging
optd ot I o dtop yield a netal |l at ed
grou%_%g*a%gg#hﬁ? Ocrﬁ"{éhiﬁﬁﬁ# §f§>&'00 wherein M denotes a
magnesi um zinc, indium boron, tin, silicon or

R?, Rgni@m Lllr%enrpelnggﬁ/’ciy oe}rc])g\e another denote C,_-alkyl, aryl or aryl-C,_s-alkyl, while the

alkyl groups may be mono- or polysubstituted by halogen;

L1 independently of one another are selected from among fluorine, chlorine, bromine, C;.
s-alkyl, C,_4-alkoxy and nitro;

R' denotes hydrogen, C4s-alkyl, (C14-alkyl)carbonyl, (C,.s-alkyl)oxycarbonyl,
arylcarbonyl, aryl-(C;.s-alkyl)-carbonyl;

while by the aryl groups mentioned in the definition of the above groups are meant phenyl or
naphthyl groups, preferably phenyl groups, which may be mono- or polysubstituted with L1;

characterised in that an organometallic compound of the formula VI

Cl O-R'
v
M

wherein R' is defined as hereinbefore and M denotes Li or MgHal, wherein Hal denotes Cl,
Brorl;

or a derivative thereof obtained by transmetallation;



the netallated or trans-netallated D glucal of the
formula XXXI is reacted with an aglycon of the fornula
w2mbaezedsr RL i s defined as herei nbefore and XpdERP1086062191
a |l eaving group; in the presgnce of a transition netal
catalyst to yield a glucal derivative of the formul a

. [ . .Wherei and
whichgorapr of e osmhB land) K. tates by Srlode™ B Rechageray by the
inserfoXbf a metat imhe ichdnthaldgea bpha dfia halohei-bendyibeniaérse compound of
1] the addition of water to the doubl e bond of
genef OTBMPC% nmoi ety, in particular by hydroboration of
t he doubl e bond and subsequent cl eavage of the
car bon- boron bond or by epoxidation or dihydroxylation
bnld and subsequent reduction of the
gnmeric carbon-&ygen bond. In a fifth
ke present invention relates to a process for
prepar| ng the conmpounds of general formula XXXIII,
XXXI |1 wherein R, R are defined as hereinbefore and
herei nafter; character| sed in that a protected
wherging ' jg defingd ashereipbeforeandedapieePROT: | s defi ned as
herei nbefore; is epoxidated to yield the correspondlng
gl ucal oxi de of the formula XXXl VXXXI V wherein
and Q@Pf‘ﬁ@’oﬁ%ew&t’ﬁ'ﬂfé\‘%ﬂ@t'o%ﬂ agded 9| %H?QSB@HSF@"@]‘“QH%GW' formula
v formula XXXIV is reacted with a netallated agl ycon of
the formula VI wherein RL is defined as herei nbefore
and M denotes a |ithium magnesium zinc, indium

wherein R? is as hereinbefore defined,

then the adduct obtained is reacted with water or an alcohol R'-OH, where R' denotes C1.6-
alkyl, in the presence of an acid and optionally the product obtained in the reaction with water
wherein R' denotes H is converted in a subsequent reaction with an acylating agent into the
product of formula 11l wherein R' denotes (C,_s-alkyl)carbonyl, (C,_s-alkyl)oxycarbonyl,
arylcarbonyl or aryl-(C,_s-alkyl)-carbonyl, wherein the term "aryl" is defined as hereinbefore.

In a fourth aspect the present invention relates to a process for preparing the compounds of
general formula XXXIII,

XXX




al um num or boron noiety; to yield the product of the
formula XXXIl'l. In a sixth aspect the present
WO nooentizes rel ates to a process for prepari ng PETEEP2006/062191
conpounds of general formulayzll, wherein R, R are
defined as hereinbefore and hereinafter; characterised
in that a glucose derivative of the formula XXXV
wherein R2 is defined as herei nbefore andHal denotes
wherkin R, R? Bre défined-aslhissdintfdre myt Gsseinafter;
G - 3-al kyl oxycar bonyl oxy or d -3-al kyl oxy; is reacted
with a netall ated aglycon of the fornmula VI wherein Rl
charageribetliim et aprdiected Dhgtlic of hadoMutteXKes a |ithium
npgnesi um zinc, indiumor boron noiety; to yield the
ORroduct of the formula Il. In a seventh aspect the
ent invention relates to a process for preparing
npounds g?ogeneral formula V, wherein Rl denotes
, G¥cl gbutyl, cyclopentyl, cyclohexyl,
ROR tftrahydrofuran-3-yi, S-tetrahydrofuran- 3-yl or
t et®Rthydr opyran-4-yl: and X denotes a bromi ne atom or
an LpdinF atom characterised in that a benzoyl
wherginy R 15 defingch as NareipRefgie: t he fornmula XI1 wherein X is
defined as above; or a derivative thereof such as a

] benzoyl anhydride, an ester or _a benzonitrile; is
is metalziadiio yigld A metaliteshRralcALolhe famURBGOR a S0 | XV |
OR?
O M
L] XXXI
R2O \\J
OR?

wherein R? is defined as hereinbefore and M denotes lithium or a magnesium moiety;

which is optionally transmetallated to yield a metallated D-glucal of the formula XXXI,

wherein M denotes a magnesium, zinc, indium, boron, tin, silicon or chromium moiety; and

the metallated or trans-metallated D-glucal of the formula XXXl is reacted with an aglycon of

the formula V

Cl O-R'
v
X

wherein R' is defined as hereinbefore and X denotes a leaving group;
in the presence of a transition metal catalyst

to yield a glucal derivative of the formula XXXII



wherein Z5 denotes a fluorine, chlorine or iodine
atom in the presence of a catalyst to obtain an
w0 ndoenmeds at e conmpound of the fornula XXVI whePei/BP2406/062191
and Z5 are defined as hereingefore; and the
i ntermedi ate conpound of the fornmula XXVl is reacted
with Rl-CH, \Mélereln Rl is defined as hereinbefore, or
; arefgpably in a solvent or mxture
presence of a base to yield a
A tive of the fghqul a VI1 wherein X
are defi ned as herei nbefore, ! and the
R2oYengGphenone derivative of the formula VIl is reacted
] reduci ng agent, preferably in a solvent or
m xture of solvents, in the presence of a Lewis acid
to furnlsh t he corrpound of the fornula V as defined
ve. In, an eighth aspect_ the present invention
Whe’Pl—E‘I %t%’kd I303"8 defirrdassherginbefees; ard ng t he conpounds of
general formula Il,wherein Rl and R2 are defined as

her ei nbef ore, char act erized in that an aglycon of the
the glgq;q{.gpgvayvg\ﬁghglfwn)glalWMS canwerded tofbe praduct of the formula XXX

by thE%altuah of RERr td the @BLBIE BBAd BYthe gﬁ.fdépn‘ﬁé%tyaﬁpﬁﬁrﬂéd?& ByO
he seventh aspect of this invention, a ai d

Py s DR BRTEANS S RRRHANICIGRagie a1 carbanyberan pond or by

epoxidatibh éﬂ&f\WHrBiWatlohth tHdcub@RBEHIRInal dubSequRAPRYN&IA of iRtEresultant
formul a wherein RL is defined as herei nbefore and M

anomRiGRBERONTGXYERN RAhI ;| wherein Hal denotes C, Br or I;
by an hal ogen- et al exchange or by the insertion of a
i n the carbon-hal ogen bond of the
Ina fl'fﬁl Q?@éﬁttb% RBPEBRIIAYRIEN 6?1?{*1?6 {ha PEceg ok PERPaFing the Gempounds of
genefdldordRild RRRIIL Y subsequent

XXX

wherein R', R? are defined as hereinbefore and hereinafter;

characterised in that a protected D-glucal of the formula XXX

OR®

0O

R2O"
OR?

wherein R? is defined as hereinbefore;

is epoxidated to yield the corresponding glucaloxide of the formula XXXIV



transnetal | ati on; and said organonetal |ic conmpound of
the formula VI is reacted with a gl uconol actone of
w@eovenz208 ornul a |V wherein R2 i s as herei nbef BEBEP2006/062191
defined, in accordance with ghe process of the third
aspect of this invention to obtain an internedi ate of
the formula Ill,wherein R2, Rland Rl are defined as
ORerei nbefore, and said intermediate of the formula |11
is oeacted with a reducing agent in accordance with
the s (9nd aspect of this invention to obtain the
canpotthd of the X8KMula 11. In a ninth aspect the
ROpre ent invention relates to conpounds of general
foromrAd a wherein Rl denotes cycl obutyl, cyclopentyl,
cycl ohex R-t et r ahydr of ur an- 3-yl , S—tetrahydrofuran-
Whe@lnyR lélde%l/@tdraﬂﬂﬂleia pegnandy| ; and R i ndependent |y of
one anot her denote hydrogen, (G .i 8-al kyl)car bonyl
91 kyl') oxycar bonyl , aryl carbonyl, aryl-(C
the Lg:atgx;dﬂqt perauwg XXXY V8 re@pted gutﬁw,qyetalla;eqj 9glycqxza¢iﬁh@ fgrmula VI
CRaRbORc, wherein tvvo adj acent groups R2 may be |inked
with each other to forma bridgi ng group Si RaRb, CRaRb
ORb-RWi th the proviso that at |east one
? does not demqte hydrogen; Ra, Rb, Rc
2k g of one anot her denote C -4-al kyl, aryl
M" or”ary i ~=3-al kyl, while the al kyl groups nmay be
nmono- or pol ysubstituted by halogen; L 1 independently
of one another are selected fromanong fluorine,
wherel Ris defnndnirasrhemnbéfope @heMidghoteSia-lithiarh kmagnesiuin, rirta; sdium,
.yl groups nmentioned in the definition
a'”mm“{ﬁ 'ﬁ)\l:/@'e ‘oups are meant phenyl or napht hyl
gr oups, preferably phenyl groups, which may be nono-

to yidh tRPEGHE BB YRSt 1-

In a sixth aspect the present invention relates to a process for preparing the compounds of

general formula Il,

wherein R', R? are defined as hereinbefore and hereinafter;

characterised in that a glucose derivative of the formula XXXV

XXXV

wherein R? is defined as hereinbefore and



In a further aspect the present invention relates to
conpounds of general formula Il wherein Rl denotes
wa@ymbaeog/| , cycl opentyl, cycl ohexyl, PCT/EP2006/062191
R-t etrahydrofuran-3-yl, S-tegpahydrofuran- 3-yl or
tetrahydropyran 4- yI and R2 i ndependently of one

Hal BRSIRE, (38 b DRHGATS ?&Oﬁf ey BT o Cisaikion,

-3 al kyl) - car bonyl , aryl -3-alkyl, allyl, RaRbRcSi,

oups R2 may be |inked
s regfigh e e A ?%vqoarq?ﬂﬁeaf‘é Telghg oroup Si RaRb, CRaRD
or CRaCORb- CRaCRb; Ra, Rb, Rc independently of one
anot her denote G -4-alkyl, aryl or aryl-G -3-alkyl,
2 OoR' aryl groups may be nobno- or
led by hal ogenVIL 1 independently of one
J e _sel ected fromanong fluorine, chlorine,
brom ne, G- 3-alkyl, C-4-alkoxy and nitro; Rl
denot es hydrogen, d -6-al kyI (G -4-al kyl)car bonyl
(G -4-al kyl ) oxycar bonyl, Icar bon
where@_%| 'ﬁﬁP‘)"n GinbefQfe EF"lé’ M)ﬂeﬂﬁ*@s ér'i’!'”’@r @a@@e%ﬁw ggium or
boroh thdidig definition of the above groups are meant phenyl
or napht hyl groups, preferably phenyl groups, which
may be nono- or polysubstituted with L1. In a further
to yiél§ BRGIrod® oPth@s6Miuld mvention rel ates to conpounds of
general formula Vliwherein Rl denotes cycl obutyl,
cycl opentyl, cycl ohexyl, R-tetrahydrofuran-3-yl,
Ina s%vbﬁihfa%%&rtﬁé Predént |§’Néhlt|o@ Feldt8S E@Qbﬂic@@é’foﬂ?{e‘baﬁhg th%%nMounds
denotes Li or MyHal, wherein Hal denotes
of gengra formuientr aspect t he present i nvention rel ates to

con‘poudg'ds of gefeﬁal formula V
\Y

wherein

R’ denotes cyclobutyl, cyclopentyl, cyclohexyl, R-tetrahydrofuran-3-yl, S-tetrahydrofuran-
3-yl or tetrahydropyran-4-yl; and

X denotes a bromine atom or an iodine atom;

characterised in that a benzoyl chloride derivative of the formula XII

cl
ol Xil

wherein X is defined as above; or a derivative thereof such as a benzoyl anhydride, an ester

or a benzonitrile;

is reacted with a halobenzene of the formula XXVII



wherein Rl denotes cyclobutyl, cycl opentyl,

cycl ohexyl, R-tetrahydrofuran-3-yl, S-tetrahydrofuran-
wW@E2006/120208 et r ahydr opyr an-4-yl; and X denot es BPCDEP1006/062191

In a further aspect the presemt invention relates to

conmpounds of the formula VII or of the formula X X

Xl Xwherein Rl denotes cyclobutyl, cyclopentyl,

bhexyl, R-tetrahydrofuran-3-yl, S-tetrahydrofuran-
@; or t)gg{,ﬁhydropyran%-yl; and X denotes Br or | .
a furt aspect the present invention relates to

conpounds of the fornmula XXVI wherein X denotes Br or

wherkin Zfénéted & ioRiRe, BHbrAY Yr iddingaitére, chl orine, bromi ne,
i odi ne, G -4-al kyI sul fonyl oxy, aryl sul f onyl oxy,

aryl -G -3-al kyl - sul f onyl oxy, -(G
in the Pregbod &éydaté]%t%wﬂ)taln@rr|Hﬁéﬁh@(¥i¥te%h%)dhd of¢hé Fernfiiad-RRv|
or LiF3B; and the term"aryl" is defined as

herei nbefore. In a further aspect the present
entgon rel azis to conmpounds of the formula XXXII
whe denot es cycl obutyl, cyclopentyl,

X the -Of uran3-yl or tetrahydropyran-4-yl; and
wherein X and Z° are defined as hereinbefore; and
the intermediate compound of the formula XXVI is reacted with R'-OH, wherein R’ is defined

as hereinbefore, or an anion thereof, preferably in a solvent or mixture of solvents, in the
presence of a base to yield a benzophenone derivative of the formula VII

CI O\ 1
R
Vil
X

O

wherein X and R' are defined as hereinbefore; and

the benzophenone derivative of the formula VIl is reacted with a reducing agent, preferably in
a solvent or mixture of solvents, in the presence of a Lewis acid to furnish the compound of
the formula V as defined above.

In an eighth aspect the present invention relates to a process for preparing the compounds of

general formula Il,




R2 i ndependently of one another denote hydrogen, (G .i
8-al kyl)carbonyl, (C-i 8- al kyl)oxycarbonyl,
waeogkazanbonyl , aryl-(G -3-al kyl)-carbonyl, arptFEP2006/062191
-3-alkyl, allyl, RaRbRcSi, CRaRbORc, wherein two
adj acent groups R2 may be linked with each other to
forma bridging group Si RaRb, CRaRb or CRaORb- CRaCRb;
Ra, Rb, Rc independently of one another denote
wher€in-R*- @ld® are@lefiheddds erginb&lore, 3- al kyl , whil e the al kyl
groups may be nono- or pol ysubstituted by halogen; L 1
i ndependently of one another are selected from anong
charhdteridedni®that Bh aglyoen oftthe@formla \Ci - 3- al kyl, G - 4- al koxy
and nitro; while by the aryl groups nentioned in the
deti pi®li op~af _QheRabove groups are nmeant phenyl or
ipS, pref erabl ¥ phenyl groups, which may
X~ BEABOOY pol ysubstituted with L1. Detail ed
description of the invention Unless otherw se stated,
the groups, residues and substituents, particularly
RL, R2, R3, Rl, Ra, Ro, Rc, L1, M X and Z, are ]
whergigrX aad| Ra aregpfined ap hereinbefarasis ebtained byaspraerss according to the
seveRAthRAEpbELHET HiS iMentiinO8M$ occur several times in a
conmpound, they may have the sanme or different
meani ngs. In the processes and conpounds according to
said h&b§en-B¥ &Y eRPertd @nRIung \&F §EndFRIGHIM S VG trafsibRTedand an
substituents are Ereferred: Rl preferably denotes
orgapgmelaliig co@pesns efibasfopmuigVis. t et r ahydrof uran-3-yl . R2
pref erably denotes hydrogen, nethyl carbonyl,
et hyl carbonyl or trimethylsilyl. Ra, Rb, Rc
i @—-Rne anot her preferably denote nethyl,
yl or i-propyhy tert.-butyl or phenyl;
Jly met hyl .

wherein R' is defined as hereinbefore and M denotes Li or MgHal, wherein Hal denotes Cl,
Brorl;

by an halogen-metal exchange or by the insertion of a metal in the carbon-halogen bond of
the halogen-benzylbenzene compound of general formula V, and optionally subsequent

transmetallation; and

said organometallic compound of the formula VI is reacted with a gluconolactone of general
formula IV

wherein R? is as hereinbefore defined, in accordance with the process of the third aspect of
this invention to obtain an intermediate of the formula llI,



Rlpreferably denotes hydrogen, nmethyl or ethyl.In the
follow ng the processes according to this invention

wa@e@ocdemes i bed in detail. The Scheme 0 depi ct SPCTEP2006/062191
conversi on of compound Il toqgonpound | via renoval of
the protective groups R2 not being hydrogen present in
conpound 11, wherein RL, R2 and R3 are defined as

her ei nbefore. Schene 0: Synthesis of C glycoside of
orp?ornul a_lyvia repovab of protective groups Any acyl
R used is cleaved for exanpl e
an aqueous solvent, e.g. in water,
acetic acidhuater,
2 Wb %géofuran/mater or di oxane/water, in the

n of an acid such as trifluoroacetic acid,
hydﬁbchloric acid or sulphuric acid or in the presence
hi um hydr oxi de,

h |
when 5 R A0 Pt e R el de o

aprotlcally, e.g. in the presence of

otr| at tenperat ures bet
said sty ol Tmdlady < tepb @A A oS Bk T achefionce with the
secoﬂl@@@;ﬁéct Af thisi |h\bem0|® &cebityin tige corppdiihdi of the fefrealalil vy
cl eaved by treating with an acid such as hydrochloric
acid, optionally in the presence of a solvent such as
acetic acid at terrperatures bet ween 50 and 120C or by
treatin e solution.optiqgnally jn
ina o HspBg ik brRsBAAEOY s e tPalbe? Br el
nmet hanol at tenperatures between 0 and 500C. Any
acetal or keh I prot ecting group R2 used is cleaved
RS sgl Iy in an aqueous sol vent or
solvents, e.g. in water,
v acetic agjd/water,
hydrofuran/vvater or di oxane/vvater in the
ROpr erfo?of an acid such as trifluoroacetic aci d,
hy@machl oric acid or sul phuric acid or aprotical I Y,
e.g. in the presence of iodotrinethylsilane, at
tenperatures between 0 and 120C, preferably at

wherte%"per atures between 10 and 100C.

R’ denotes cyclobutyl, cyclopentyl, cyclohexyl, R-tetrahydrofuran-3-yl, S-tetrahydrofuran-
3-yl or tetrahydropyran-4-yl; and

R? independently of one another denote hydrogen, (C1.1g-alkyl)carbonyl, (C1.1s-
alkyl)oxycarbonyl, arylcarbonyl, aryl-(C.s-alkyl)-carbonyl, aryl-C,_s-alkyl, allyl, R?R°R°Si,
CR?RPOR®, wherein two adjacent groups R? may be linked with each other to form a bridging
group SiR?R®, CR®R® or CR?ORP-CR*0OR®; with the proviso that at least one substituent R
does not denote hydrogen;

R? R® R° independently of one another denote C;.s-alkyl, aryl or aryl-C,_s-alkyl, while the
alkyl groups may be mono- or polysubstituted by halogen;

L1 independently of one another are selected from among fluorine, chlorine, bromine, C;.
s-alkyl, C,_4-alkoxy and nitro;



A silyl group R2, for exanple trinethylsilyl, is
cl eaved for exanple in water, an aqueous sol vent
wooobazeoor a | ower al cohol such as net hanol opCEEPEN@D62191
in the presence of a base sugl as |ithium hydroxide,
sodi um hydr oxi de, potassium carbonate or sodi um
su

. et hoxi de. | n aqueous, or,, al.coholic solvents, acids
whi ) B8 5 iragbs hrpe B EioSifon 4 SFCaREPiEouss ar Groant phenyior
naphtge fiotp&Qréfefdbly pHedgl groupsabinich hay be meawi drgpolysubstiaad with L1.
sol vents, such as for exanple diethyl ether,
tetrahydrof uran or dichloronethane, it is also
In a firthéredypect the pRteht invntide relateg enésmpaundb ofigerergl.formula il
tetrabutyl ammoni um fl uori de. A benzyl, nethoxybenzyl
or benzyl oxycarbonyl group R2 is advantageously
ol eaved dr ggengl yt bga1l ly, e.g. with hydrogen in the
ystRsuch as pal |l adiunm charcoal in a
ch as nethanol, ethanol, ethyl
acetic acid,yoptionally wth the
.on.of an acid such as hydrochloric acid at
res between 0 and 1000C, but preferably at
am§lRent tenperatures between 20 and 600C, and at a
hydrogen pressure of 1 to 7 bar, but preferably 3 to 5
bar. A 2, 4-di net hoxybenzyl group, however, is
wherpinef erably cl eaved in trifluoroacetic acid in the
presence of anisole. Atert.butyl or
tert. butyl oxycarbonyl group R2 is preferably cleaved
R' byddnotsstdyoigbutyl, byaopemtyl,cbyslohéxyh R-tetiahydrofunarc8yl, S-tatrallydrofuran-
39 & h dhochl orjgcl_ acid or by treating with
Y1 QTIRRERVARABYIRT &Y% 8%L optional Iy using a sol vent such as

met hyl ene chl oride, dioxane, methanol or diethylether.
R < Rerhspaaly of oo ARt atie AP (GrePiyIHibonyt, (1w
o s e 0 o i g e
acdo~gdeduct i , , , L
ORI ek o e P P Hopl bt upkeuusin Sefdfna i Birya.bridaing

groupStRIRE pCRIRrur CRPOR°-CR?0R?;

R? R® R° independently of one another denote C;.s-alkyl, aryl or aryl-C,_s-alkyl, while the
alkyl or aryl groups may be mono- or polysubstituted by halogen;

L1 independently of one another are selected from among fluorine, chlorine, bromine, C;.
s-alkyl, C,_4-alkoxy and nitro;

R' denotes hydrogen, C4s-alkyl, (C14-alkyl)carbonyl, (C,.s-alkyl)oxycarbonyl,
arylcarbonyl, aryl-(C;.s-alkyl)-carbonyl;

while by the aryl groups mentioned in the definition of the above groups are meant phenyl or
naphthyl groups, preferably phenyl groups, which may be mono- or polysubstituted with L1.

In a further aspect the present invention relates to compounds of general formula VI



exanpl e hydrogen, acetyl, pivaloyl, benzoyl,
tert-butoxycarbonyl, benzyl oxycarbonyl, tria

wydositkozbg benzyl or substituted benzyl. |n caBeT/ERm06/062191
adj acent groups R2 are |inkeggw th each other to form
a bridging group they preferably forman acetal such
as e.g. benzylideneacetal, a ketal such as e.g.

sapLdply| idenel®tRl, or an ethyl ene group that results

ion of a di oxAdfe such as e.g. the
Al th 2, 3-di met hoxy-butyl ene which is
linked via position 2 and 3 of the butylene group to
the oxygen atons of the pyranose. A preferred neaning
of R2 is hydrogen ortri-(C -3-alkyl)silyl, such as
whergin net hyl silyl or triisopropylsilyl. Rl preferably
denot es hydrogen or G -4-alkyl, in particular nethyl
, or ethyl.The reduction may be conduct ed
R' r clRnotesEYSIgauY!, PYP'@H?é‘%r“é@'@h@é" d?-t%r@hvr#rpﬂm-i‘»ﬂl Scigtrghydrofuran-
3-yl &qégahygwpg,pg;,l_@yr g8Adci ng agents include for exanple
| anes such aS e.qg. triethylsilane, tripropylsilane,
tr||sopropyIS|Iane or di phenyl sil ane, sodi um
M deh@fe@ftyarmgﬂar MadiciiHaddenelRerc ey de, zi nc
bor ohydr i borane conpl exes, 1ithium al uni num
hydri de, diisobutylalum num hydride, or samarium
In a fuRtAbBpesithé BRisBnliRVEntioA FaISSs 8 Sorfpiilhdd of Serbrallrilia v
trifluoride etherate, trinmethylsilyl triflate
titaniumtetrachloride, tin tetrachloride, scandi um
trifl ake, copp i) triflate, or zinc iodide; or
a(]sle e W %%
0

ds are Bypsted acids such as e.qg.
aci d, toluenesul fonic acid,
efic acrd or acetic acid. Depending on the

reduci ng agent t he reductions may be carried out

without a Lewis acid. The reaction may be carried out
wherelh, @ sol vent such as for exanple methylene chloride,

chloroform acetonitrile, toluene, hexane,

di et hyl et her, tetrahydrofuran, dioxane, ethano

o SoesuoBbli bittodehfl Baondhf 1 RER ok TRl S @lbyroturan

3-yl erdetrahydropyean-&ylagndl. Preferred reaction tenperatures

are between -80 0C and 120 O0C, nore preferably between

-30 and 80 0C
X denotes Bror I.

In a further aspect the present invention relates to compounds of the formula VII

cl 0\1
R
CCOT™
X

o)

or of the formula XIX

cl 0\1
R
O
X

OH



One particularly suitable conbination of reagents
consists for exanple of triethylsilane and boron
wo pooblizeng de et herate, which is conveniently UBEDEPI006/062191

acetonitrile, dichloronethangg or m xtures thereof at
tenperatures from-60 Cto 60 C. The reduction is
preferably carried out in the absence of water, in
particular with a content of water in the reaction

wher@inxt ur e bel ow 2000 ppm even nore preferably bel ow
1000 ppm In addition to the reduci ng agents nenti oned
above, hydrogen nmay be used for the reduction

R' i ndemotcbyciobityl, cycdssngyl, naytionexyiR-teiahpdrofur-8-91) Satetrahydrofuran-
3 Itqet rgsence ﬁira ransition nmetal catal yst such as
N afﬁy [IPYE oA har coal , pal | adi um oxi de, platinum
oxi de, or Raney nickel, in solvents such as e.qg.
X te raﬂ¥§$ofiran, et hyl acetate, methanol, ethanol
welEPeSgtT Ucetic acid at tenperatures of -40 C to 100
C and at hydrogen pressures of 1 to 10 Torr. The
gl ucose derivatives of formula Il may be synthesized
from D-gl uconol actone or a derivative thereof by
In a fufthéit aspectithe prsseht iavkntion felhtes ty eortpaLmAp ofithe formuldEXVI
formof an organonetallic conpound (Schene 2a). Schene
2a: Addition of an Organonetal lic Conmpound to
Gucaopl act ongz hal ogen- net al exchange The Schene 2a
owi ng sections describe preferred
aqs _and enbodi mPX¥l of the process according to
ji rd aspect of this invention. The Gignard or
Li t hi @m r eagent of benzyl benzene (M) may be prepared
fromthe correspondi ng brom nated or i odi nated
benzyl benzene V either via a so-called hal ogen-net al
wheréinchange reaction or by inserting the netal into the
car bon- hal ogen bond. The hal ogennetal exchange to
synt hesi ze the corresponding lithium conpound VI may
X beddghatdas Brcbraudndf or exanpl e with an organolithium
conpound such as e.g. n-, sec- or tert-butyllithium A

V4 denotes hydroxy, fluorine, chlorine, bromine, iodine, C1_4-alkyl-sulfonyloxy,
arylsulfonyloxy, aryl-C_s-alkyl-sulfonyloxy, di-(C.s-alkyloxy)-boronyl, di-hydroxy-boronyl,
KFsB, NaF3B or LiF;B; and

the term "aryl" is defined as hereinbefore.

In a further aspect the present invention relates to compounds of the formula XXXI|

Cl

XXXl

wherein

R’ denotes cyclobutyl, cyclopentyl, cyclohexyl, R-tetrahydrofuran-3-yl, S-tetrahydrofuran-



preferred anount of the organolithium conpound is in
the range fromabout 1 to 2 nol, nore preferably about
weoucnmizas Wi th respect to the benzyl benzene WCT/BR2006/062191
anal ogous magnesi um conpoundqpay al so be generated by
a hal ogen- net al exchange with a suitable Gignard
nt, such 4- al kyl magnesi um chl ori de or
3yl (Efr‘g‘ﬁ?e'a’gmpﬁﬁn"g'xlaﬁme i sopropyl - or sec-butyl magnesi um
brom de or chloride or diisopropyl- or
R N R e b e
alkyl joxg€drdraq, %rﬁld&@bmﬁ argt(CopalRryIpcadonyl Térgl G&%]k}fl Ieﬂlyl RaRbR°S|
ackd; tin anoma £Si U 0 u.
CROICE Wherdin todfiage SR py B Rkl e a8 i a briging

groupISIRAR®, @h%R?\ormé)Rbﬂ:&OI%B% 3399 and Angew. Chem
2006, 118, 165-169 and references quoted therein). The
Grignard reagent is preferably used in an anmount in

Re, RPIR? r arig@ep‘ehdémt@tni@he hnbihebderdite Qex-alkwl agf otdr@-C, s-alkyl, while the

| benzene V. The exchange reactions
ally| UG RIS TPt PEIVB S EY hBSFT 100 0C and 400G
parti cuI arly preferably between -80C and 10 C. A nore

1 2SS SRR 35 AR S RS HBbYR i, .

3-a|kﬁﬁtpﬁﬁmxﬁrﬂlnlt&xchange reaction is carried out in an
inert solvent or mxtures thereof, such as for exanple
di et hyl et her, di oxane, tetrahydrofuran, diethylene
whllqﬁwthelr?ryld igriiilpbyﬁermbhmf in th@Heﬂﬁﬂ&m dfm@ﬁabhvg groups are meant phenyl or
e su or onet hane, or m xt ures . .
napHLRiagbS. HBleTRE eV B, SFBIEGpS etk SehBubeiiegwith L1
form anong tetrahydrofuran, diethylene glycol dinethyl
et her, hexane and m xtures thereof. The nagnesi um or
lithiumderivatized conpounds thus obtai ned nay
optionally be tr Desired absdriptiombf the imieatiosal t s such as
e.g. ceriumtrichloride, zinc chloride or brom de,
i ndiumchloride or bromde, to formalternative
Unless gthenvisd sthtedpipaious, (eéidues and abibstitdents, particularly R', R?, R®, R, R?,

R® RS L1, M, X and Z, are defined as above and hereinafter.

If residues, substituents or groups occur several times in a compound, they may have the

same or different meanings.

In the processes and compounds according to this invention the following meanings of
groups and substituents are preferred:

R’ preferably denotes R-tetrahydrofuran-3-yl or S-tetrahydrofuran-3-yl.
R? preferably denotes hydrogen, methylcarbonyl, ethylcarbonyl or trimethylsilyl.

R?, R®, R® independently of one another preferably denote methyl, ethyl, n-propyl or i-propyl,
tert.-butyl or phenyl; most preferably methyl.

R' preferably denotes hydrogen, methyl or ethyl.



addition. Aternatively, the organonmetal conpound Vi

may al so be prepared by inserting a netal into the
w@earoeam2b@al ogen bond of the hal oaromati ¢ conpoRCTER2006/062191

Li t hi um or magnesi um are sui ygbl e el enental netals for

this transformation. The insertion can be achieved in

splvents, such as e.qg. .diethyl ether, digxani . .
in the fRIPWIRG 40 Proresses EiFAraIng 1o fhis Byemiol ke ARSHTBRT indetalk

and m xtures thereof at tenperatures ranging from-80

100.0C,. preferably at, -70 to OC. In cases in

The hheite pgstisiba RBRwoter sofmeuba e atubdi e roval of the
prote2five yrdupoR’ adt ey Mikedenrpredunt Mecanerad Al WhéredRER” and R® are
defi e, % t he trfeat ment wit h 1, 2-gll bro_rmet hane, i odi ne,
efined AR MEIRINREIOTS) chi ori de, acetic acid, hydrochloric acid

and/ or sonication. The addition of the organonetal

cO nd VI t | ucopol.actone aqr derivatives.thereof
Schera - $thadis os G oSk ar A i I ool Bt erp Brte Foitk on

-100 C and 40 C, particularly preferably at -80 to -10

OC,, in an inert solvent or mxtures thereof, to, obtain

t PR ‘ tatlll. In ca§fthe cg R’
ig agit conpound t he addithon e
prefer out at —tenperatur 1Y

£ 1ok I n case the conpouad

Iﬁ”r%\gn ' rgani ¢ conpound parti culR&t | y 'g;&%

tenp®Rat ures during the addition are i8Rthe range from

-300C to -15C. All foregoing reactions may be

perfornmed in"air though the execution under i hert gas

at nosphere is preferred. Argon and nitrogen are

preferred inert gases.The metal ati on and/or coupling
Any aeyhprotentingrgroupl R aused iseleaveddorenample hydrelytically incarsaqueous

solve €8 in Wefdh oG ER, &30 a6 Nl BEEHARGrAAS: or
dioxane/pated Irothe presensk pf aibacid sethasirifudroacetis @ciddbiydrpehoristacid or
sulpfiie R & ittHahrESHTRE Y gh Yikal Metdl BadPRIARS 1MiGihhydroxide, 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 R? 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.

Any acetal or ketal protecting group R? used is cleaved for example hydrolytically in an
aqueous solvent or aqueous mixture of solvents, e.g. in water, isopropanol/water, acetic
acid/water, tetrahydrofuran/water or dioxane/water, in the presence of an acid such as
trifluoroacetic acid, hydrochloric acid or sulphuric acid or aprotically, e.g. in the presence of
iodotrimethylsilane, at temperatures between 0 and 120°C, preferably at temperatures
between 10 and 100°C.

A silyl group R?, for example trimethylsilyl, is cleaved for example in water, an aqueous
solvent mixture or a lower alcohol such as methanol or ethanol in the presence of a base
such as lithium hydroxide, sodium hydroxide, potassium carbonate or sodium methoxide.



protected gluconol actone |V are e.g. diethylether,
tol uene, nethylene chloride, hexane, tetrahydrofuran,
walcasameys L/ - met hyl pyrrol i done and m xtures theceaP2006/062191
The addition reactions may bggcarried out w thout any
further adjuvants or in the presence of a pronoter
such as e.q,. BE3*OEt2 or Me3Si Cl [ may . be. o
In aqgaglésn?rﬁ%%gc gﬂvep% ac esustF ag p@ga%ﬂ%orﬂ%%%c?, ﬁrrtfbmroacetlc acid or

acetic auid|dre glsp auitaltste. Fof skeaviv wﬁmbhms selvent§y gen @Wrﬁdxb'mpb diethyl

in. . Synthesis, John Wle est New
etneh, ftiBAROPERarh by GRS ENg B sLghle 5 ts Bydikgagents, such as
e.g. t@ehbuitylbmedtmiudh ﬂmdmjesubstltuents R2 in Schene 2a are

benzyl, substituted benzyl, trial kylsilyl,

particularly preferably tri-(CG -3-alkyl)silyl, such
A bea@/é,tmietnexyml ¢h.zy‘f| by benztjgjxymmmgﬂgab IRlis advantagebasty lbleaiedd

an n : L adj acent substitue re |inke
nycrSEHORREAY. ¢ gowth PO THe oRfp L e v aud 6 par
palladi‘unﬂcﬁaedftﬁylni dlanadleaiodlent duchieisimetiigg) zatharbs etiag atéthte or glacial

acetis 2GR ORATAL Yt (e ACGREN oF 1 ol s s BYrosHoq asiat pgpgratures
betwpés 0tanane0wg, bubhprefarabipat ambubnttbmpacatme betw@éy @Orandteond, and at

f the ran . rabl y ,denot es
a hy(ﬂ'gggrbe]rgs’gur&o?i?%r %91‘ b% Ee %I'Y(glt%éﬁﬁb %?,4- met%oxybenzyl group,
howdvier,4s pickarhbly vieavédinttifluopsadetic dtialin theprefencabf anisole.
hydrogen, nethyl or ethyl. The group R is introduced
after the addition of the organonetallic conpound Vi

A tertbutgl gt eert. batyloxgcartayegbup &2 ime@\ramymeb\mut tyrteealtinlg wiith an acid
suchizs tfibfeabe o pei BE Fyctbediis 2k i yaetioB ndp aprmetnyiblahd

optiobalydusiga soivent Sucthag methyienerohidnide odioxanegcinethianbl ardiethylether.
water in the presence of an acid such as e.g. acetic
aci d, methanesul fonic acid, toluenesul fonic acid,

The glubdserdemvatmed of farmblaubmapbesithesized, via reduytisrosfithe ahemeric

Thi s action | cohol or water is
carofifeigehibojd oERTRamg\l (Shef Bur af ur e i n i e range
from about 0C to 800C, particularly from about 200C to
Scheme1 R‘é crEi%n o? te%olrr{p%gncqulllthe protective groups R2 may

reduction of

anomeric C-OR' bond )

R' and R’ are defined as hereinbefore. R? is defined as hereinbefore and represents for
example hydrogen, acetyl, pivaloyl, benzoyl, tert-butoxycarbonyl, benzyloxycarbonyl,
trialkylsilyl, benzyl or substituted benzyl. In case two adjacent groups R? are linked with each
other to form a bridging group they preferably form an acetal such as e.g. benzylideneacetal,
a ketal such as e.g. isopropylideneketal, or an ethylene group that results in the formation of
a dioxane such as e.g. the combination with 2,3-dimethoxy-butylene which is linked via
position 2 and 3 of the butylene group to the oxygen atoms of the pyranose. A preferred
meaning of R? is hydrogen or tri-(C.s-alkyl)silyl, such as trimethylsilyl or triisopropylsilyl. R’
preferably denotes hydrogen or C4_4-alkyl, in particular methyl or ethyl.



be cleaved if |abile under the reaction conditions
enpl oyed resulting in the correspondi ng protonated
w@oosgands i .e. conmpound |11 in which R2 equal BCHEP$606/062191

exanpl e protecting groups whgpein R2 denotes

trialkylsilyl, such as trinethylsilyl, are usually

cl eaved when the reaction solution is treated with an

al cohol and/or water in the presence of an acid so

The itcdattion maype uovitiucted with Ridating dgwiten tHepréSende vdbewitidut a Lewis

acid SIARE B0 e Rasly PALGS rof exainoB SR s uch Bs Bre, Wikiavisiane
triprdpyRllaney triighpeolylsiband) oadtphehﬁkllaﬁle Fﬂotemtm B?‘Ehydhd%g%duaﬁ
Su at e e odl

cyanghQon{cd.int SaroRgiice, Porany 5o pleRess ition B i PYicRe
diisobuitylalueniiuire gdide, of samérase ioslidehSaitable Dewib atids Are/suvhis,e.g. boron

iturigBuirn s, PemvibL Afass Seuit PbachBadB ol Rrabng R sandium
trlﬂatﬁha)dpyéf{_ﬂmiﬂétegtbmm iodide pdrasuitdtsie Uewiscickisaire Brgistadl adids such as
eg. tpxt hdgqq%@zg{ctébe@ ntfgglfcgelﬁeﬁCtiglp@oﬁac\éﬁ_i%]ﬂgggi’ S@cdamén Depending on
the réklming%d@nﬂtfﬁ%@h@bn@ﬁlay(bumbrrregho‘tﬁ%@gh@(xla L'enas &did. 'Il'qhe reaction may
ac e ene ., . .
ve o4 pyiiE e alvent s 25y REZIRES DR FIsSRhIe. stltrdert. Boetonivit,
tolue;:g&’imﬂe rtgetm?léiiheqmenggdmmramtzﬁmgprahm anatek, tgltr mghre% thereof.
see et | 4, pp. Clett, e
The sSivegh K HpGHIbRIeGTER FpSF ol badsisnicisrh iR oplor Lowis aci.
Preferreal regctlam tepperatsésean. betiveepi8oteaingd 20-°¢l moad prsickatlg between

ted to yield the D-glucal derivative XXX
-30 qméi Fﬁ M denotes a lithium magnesium zinc, indium
boron, tin, silicon or chromumnoiety; in particular

One particularly suitable combination of reagents consists for example of triethylsilane and
boron trifluoride etherate, which is conveniently used in acetonitrile, dichloromethane, or
mixtures thereof at temperatures from -60 °C to 60 °C.

The reduction is preferably carried out in the absence of water, in particular with a content of
water in the reaction mixture below 2000 ppm, even more preferably below 1000 ppm.

In addition to the reducing agents mentioned above, hydrogen may be used for the reduction
intended. This transformation may be accomplished in the presence of a transition metal
catalyst such as e.g. palladium on charcoal, palladium oxide, platinum oxide, or Raney
nickel, in solvents such as e.g. tetrahydrofuran, ethyl acetate, methanol, ethanol, water, or
acetic acid at temperatures of -40 °C to 100 °C and at hydrogen pressures of 1 to 10 Torr.

The glucose derivatives of formula Ill may be synthesized from D-gluconolactone or a
derivative thereof by reacting the desired benzylbenzene compound in the form of an
organometallic compound (Scheme 2a).



l'ithium magnesium halide, zinc halide, indium halide,
boronic acid, boronic acid ester. Mtalation of glucal

wo26a2028 1 may be acconpli shed by depr ot onat i CT/BP1006/662191
strong base. Strong bases capabl e of deprotonating the
glucal may be lithium bases such as e.g. n-butyl

Schaend 59 AFpHER 2 Cpatoreafele Blipap i fodlygpplactone ™ 11

transnetal ated with different el ectrophilic netal
sources delivering the correﬁgonding C 1 netal ated

gl ucal derivative N gpecigy suitable for the
subsequent transflorpatio oupling with the aglycon
noi ety, are der¥ved from®e’g. |ithium magnesium

zinc, indium boron, tin, silicon, and chrom um The
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example with an organolithium compound such as e.g. n-, sec- or tert-butyllithium. A
preferred amount of the organolithium compound is in the range from about 1 to 2 mol, more
preferably about equimolar with respect to the benzylbenzene V.

The analogous magnesium compound may also be generated by a halogen-metal exchange
with a suitable Grignard reagent such as Cs 4-alkylmagnesium chloride or bromide, for
example 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 precursors (see e.g. Angew. Chem.
2004, 116, 3396-3399 and Angew. Chem. 2006, 118, 165-169 and references quoted
therein). The Grignard reagent is preferably used in an amount in the range from about 1 to 5
mol per mol of the benzylbenzene V.
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The addition of the organometal compound VI to gluconolactone or derivatives thereof (IV) is
preferably carried out at temperatures between -100 °C and 40 °C, particularly preferably at
-80 to -10 °C, in an inert solvent or mixtures thereof, to obtain the compound of formula Ill. In
case the compound VI is a lithiumorganic compound the addition is even more preferably
carried out at temperatures in the range from -80 to -20°C. In case the compound VI is a
magnesiumorganic compound particularly preferred temperatures during the addition are in
the range from -30°C to -15°C.

All foregoing reactions may be performed in air though the execution under inert gas
atmosphere is preferred. Argon and nitrogen are preferred inert gases.
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The grougﬁ1 IS mtrc%ucecrj] %ﬂgﬁﬁ ggl{ici)r? gf the organometallic compound VI or a
derivative thereof to the gluconolactone IV. If R’ equals hydrogen or C;.s-alkyl the reaction
solution is treated with an alcohol, in particular an C,_s-alkanol, such as e.g. methanol or
ethanol or water in the presence of an acid such as e.g. acetic acid, methanesulfonic acid,
toluenesulfonic acid, sulfuric acid, trifluoroacetic acid, or hydrochloric acid. This reaction with
the alcohol or water is preferably carried out at temperatures in the range from about 0°C to
80°C, particularly from about 20°C to 60°C. During installing R’ the protective groups R? may
be cleaved if labile under the reaction conditions employed resulting in the corresponding
protonated compound, i.e. compound lll in which R? equals H. For example protecting
groups wherein R? denotes trialkylsilyl, such as trimethylsilyl, are usually cleaved when the
reaction solution is treated with an alcohol and/or water in the presence of an acid so that a
compound Ill is obtained wherein R? denotes H.

R’ may also be attached after preparation of the hydrogen compound Il (R' = H) by reacting
the anomeric hydroxyl group with a suitable electrophile such as e.g. methyl iodide, dimethyl
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Approach 2 depicted in Scheme 2b illustrates the synthesis of the C-glucosides commencing
with an appropriately protected D-glucal XXX (see Synlett 2004, pp. 1235-1238; Org. Lett.
2003, 5, pp. 405-2408 and references quoted therein for analogous approaches). The
protected D-glucal XXX is metallated to yield the D-glucal derivative XXXI wherein M denotes
a lithium, magnesium, zinc, indium, boron, tin, silicon or chromium moiety; in particular
lithium, magnesium halide, zinc halide, indium halide, boronic acid, boronic acid ester.
Metalation of glucal XXX at C-1 may be accomplished by deprotonation with a strong base.
Strong bases capable of deprotonating the glucal may be lithium bases such as e.g. n-butyl
lithium, sec-butyl lithium or tert-butyl lithium. The C-1 lithiated glucal thus obtained may be
transmetalated with different electrophilic metal sources delivering the corresponding C-1
metalated glucal derivative. Metal species suitable for the subsequent transformation,
coupling with the aglycon moiety, are derived from e.g. lithium, magnesium, zinc, indium,
boron, tin, silicon, and chromium. The transmetalation of the glucal compound from lithium to

one of the metals mentioned may be conducted with the corresponding e.g. halides such as
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R? may be linked with each other to form a bridging group SiR?R®, wherein R?, R®, R® are
defined as hereinbefore, preferably denote isopropyl.

The metalated glucal derivative of the formula XXXI thus obtained may be coupled with the
agylcon V wherein the group X denotes a leaving group, preferably selected from the group
consisting of chlorine, bromine, iodine, sulfonate such as e.g. trifluoromethane-sulfonate,
tosylate, benezenesulfonate, and mesylate, chlorosulfonate, sulfonic acid or salts thereof,
hydroxycarbonyl or salts thereof, nitrile, and diazonium salts. The coupling reactions are
preferably carried out in the presence of a transition metal catalyst such as e.g. salts,
complexes or elemental modifications of palladium, copper, iron, and nickel. Complexes can
be formed in situ or prior to the addition of the transition metal to the reaction mixture. The
ligands in the complexes of the transition metal may be e.g. triarylphosphine, aryldialkyl-
phosphine, trialkylphosphine, phosphite, 1,3-disubstituted dihydroimidazolium carbene, 1,3-
disubstituted imidazolium carbene, and alkenes. The reaction is preferably carried out in an
inert organic solvent or mixtures thereof. Suitable solvents may be e.g. tetrahydrofuran,
dioxane, dimethoxyethane, hexane, toluene, benzene, dimethylformamide,
dimethylacetamide, N-methylpyrrolidinone, acetone, ethyl acetate, water, methanol, ethanol,
propanol, isopropanol, ethylene glycol, polyethylene glycol. The coupling reactions are
preferably carried out between -80 °C and 180 °C, more preferably at -20 °C to 120 °C. The
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are e.g. dimethyldioxirane, trifluordimethyldioxirane, 3-chloroperoxybenzoic acid, hydrogen
peroxide and oxygen in the presence of a transition metal catalyst. Another suitable oxidizing
agent is peroxomonosulfuric acid, peroxodisulfuric acid and salts thereof, in the presence of
at least one ketone, in particular triple salts of the formula 2 KHSO5 x KHSO, x K,SO, which
are commercially available, for example under the brand names OXONE® (trademark E.I. du
Pont de Nemours) and CAROAT® (trademark Degussa, Peroxid-Chemie GmbH & Co. KG,
Dr.-Gustav-Adolph-Str. 3, D-82049 Pullach, Germany) in combination with a ketone,
preferably acetone. Dihydroxylation can be accomplished with e.g. osmium tetroxide and
dipotassium osmium tetroxide preferably in the presence of a co-oxidant such as e.g.
potassium hexacyano-ferrate, hydrogenperoxide, and N-methylmorpholine N-oxide;
hydrolytic opening of the oxirane resulting from the epoxidation gives also access to the
dihydroxylation product. The oxidations may be conducted in inert organic solvents or
mixtures thereof such as e.g. dichloromethane, tetrahydrofuran, ether, hexane, cyclohexane,
dioxane, acetone, ethyl acetate, acetonitrile, water, alcohols and mixtures thereof. A
preferred temperature range is between -80 °C and 100 °C, preferably between -50 °C and
50 °C. Reduction of the anomeric carbon-oxygen bond of the oxirane or dihydroxylation
product may be accomplished with reducing agents such as e.g. trialkylsilanes such as e.g.
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Scheme 2c¢ illustrates an alternative access to C-glucosides starting from the glucal XXX
(see e.g. Synlett 2003, pp. 870-872; Tetrahedron 2002, 58, pp. 1997-2009 and references
quoted therein for analogous approaches). Epoxidation with an appropriate oxidizing reagent
transforms the glucal XXX into the corresponding glucaloxide XXXIV. Suitable reaction
conditions for this transformation have already been described for the analogous conversion
of glucal XXXII shown in Scheme 2b. Among the oxidizing agents described there
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C-glvesiee Nbarfthis érangforhation the preferred meaning of M is lithium, magnesium

halide, zinc halide, indium halide, aluminum halide, dialkylaluminum halide or boronic acid
compound. The synthesis of the lithium or magnesium derivative of compound VI has been
detailed in Scheme 2a, whereas the transmetalation of these compounds to one of the
alternative metal species may be done in analogy to the transmetalation of the lithiated glucal
to the same metal derivatives presented in Scheme 2b. The epoxide opening reaction may
take place without an adjuvant or in the presence of a transition metal salt or complex such
as e.g. copper cyanide or halide or in the presence of a Lewis acid such as e.g.
borontrifluoride etherate or trimethyilsilyl-chloride or triflate. Suitable inert solvents may be
e.g. acetone, ether, tetrahydrofuran, acetonitrile, dichloromethane, toluene, hexane and
mixtures thereof. A preferred temperature range is between -80 °C to 60 °C.

Subsequently the product of the formula XXXIII may be transferred into the product of the
formula | by cleaving, in particular hydrolysing, the protective groups R? not being hydrogen,
advantageously employing methods as described hereinbefore.
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corre%ﬁgﬁcm’:f‘g ﬁalg&ﬂ%ﬂdsgr%mtageha%t t;e%%rygggrﬁbed in Scheme 2c¢. The substitution
reactions can be run without or in the presence of an additional Lewis acid such as e.g.
boron trifluoride etherate, trimethylsilyl chloride or triflate depending on the metal species and
glucosyl donor employed. The reaction is preferably carried out in an inert organic solvents
or mixtures thereof. The preferred solvent is preferably chosen in view of the metalated
aglycon, glucosyl donor and adjuvants needed; the following solvents may be advantageous:
tetrahydrofuran, dioxane, toluene, hexane, ether, N-methylpyrrolidinone, dimethylacetamide,
dimethylformamide, acetonitrile, dichloromethane and mixtures thereof. The coupling
reaction is usually conducted between -80 °C and 120 °C, preferably at -60°C to 60 °C. In
the above and below described reactions the protecting groups R? are preferably
independently of each other selected from the group consisting of C;.s-alkylcarbonyl, Cy4-
alkyloxycarbonyl, arylmethyl and R?R°R°Si, wherein aryl, R?, R® and R° are defined as
hereinbefore.

Subsequently the product of the formula || may be transferred into the product of the formula
| by cleaving, in particular hydrolysing, the protective groups R? not being hydrogen,
advantageously employing methods as described hereinbefore.
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Suitatlecédidic eaagiehtarior, this, tingioerhbtionogrt leay) ®oroacteittddrider drltébromide or
truodldee nmé{cﬁl IsJyFiE)girc}é, aluminum chloride or bromide, hydrobromic acid, hydrochloric
acid, cerium chloride, trifluoroacetic acid, and trifluoromethylsulfonic acid that may be used in
concert with a nucleophile such as e.g. metal halides such as e.g. sodium iodide, water,
alkylthiols, thioanisole, and dialkylsulfides, that may scavenge the departing alkyl group.
Depending on the acid used solvents selected from the group consisting of halogenated
hydrocarbons, such as e.g. dichloromethane, chloroform or 1,2-dichloroethane, acetonitrile,
toluene, hexane, acetic acid and combinations thereof are preferred. Reactions without
additional solvent are also feasible. The reactions are generally carried out at -90 to 150 °C,
preferably at -80 to 50°C. Cleavage under neutral or basic conditions can be done e.g. with
metal thiolates such as e.g. sodium sulfide, sodium ethanethiolate, sodium trimethylsilyl-
thiolate, potassium thiophenolate, sodium cyanide, and lithium iodide in solvents such as e.g.
dimethylformamide, dimethylacetamide, 1,3-dimethyl-2-oxohexahydropyrimidine, N-methyl-
pyrrolidone, tetrahydrofuran, collidine, and quinoline at temperatures between 0 and 250 °C,
preferably at 50 to 180 °C. The second step outlined in Scheme 3 comprises the attachment
of residue R to the phenolic oxygen of compound VIII. This transformation can be carried
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react\ll\g]n iS carne5 ut gt (55‘ tOGZOBQg:e pre eCriagliy%t 20 to 140 °C. Scheme 3 concludes with
the reduction of benzophenone VIl to furnish aglycon V. Proper reducing agents for this
conversion are e.g. silane such as e.g. Et;SiH and triisopropylsilane, borohydride such as
e.g. NaBH,, and aluminum hydride such as e.g. LiAlH, in the presence of a Lewis acid such
as for example BF3;*OEt,, tris(pentafluorophenyl)borane, trifluoroacetic acid, hydrochloric
acid, aluminum chloride, or InCl;. The reactions are preferably carried out in solvents such as
e.g. halogenated hydrocarbons such as dichloromethane and 1,2-dichloroethane, toluene,
benzene, hexane, acetonitrile and mixtures thereof at temperatures of -30 to 150 °C,
preferably at 20 to 100 °C. Reductions with hydrogen in the presence of a transition metal
catalyst such as e.g. Pd on charcoal are another possible method of synthesis but might be
less suited here due to competing reduction processes in the rest of the molecule.
Reductions according to Wolff-Kishner or variants thereof are also conceivable. Hence, the
ketone is converted with hydrazine or a derivative thereof such as e.g. 1,2-bis(tert-
butyldimethylsilyl)hydrazine into the hydrazone which breaks down under strongly basic
reaction conditions and heating to liberate the diphenylmethane V and nitrogen. The reaction
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Scheme 4 outlines a slightly different approach to the synthesis of aglycon V compared with
Scheme 3. Nevertheless, the ether cleavage and the ensuing etherification delineated in
Scheme 4 can principally be carried out under reaction conditions analogous to the synthesis
described above with respect to the compounds VlIl and VII.

Scheme 4: Synthesis of Aglycon V — Approach 2
Cl OAlk ether Cl OH
X cleavage X

XV XI

etherification

Cl 0\1
X

Vv
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Scheme 6 illustrates an alternative synthesis of the aglycon V via a Friedel-Crafts-type
alkylation of phenylether XlII with benzyl electrophile XIV (see Angew. Chem. 2005, 117, pp.
242-246 and Syn. Commun. 2004, 34, pp. 3161-3165 and references quoted therein). The
reaction is commonly conducted in the presence of a catalyst, in particular of a Lewis acid
such as e.g. scandium chloride, zinc chloride, aluminium chloride or boron trifluoride, of a
Brensted acid such as e.g. sulfuric acid, hydrochloric acid or hydrogenfluoride, of a
lanthanide salt such as e.g. cerium sulfate or ytterbium chloride, of an actinide salt, of a
transition metal salt or of a complex such as e.g. IrCl;*nH,0, RhCl3*nH,0, H,[PtClg]*6H,0 or
H,[PdClg]*6H,0. The catalysts can be applied in stoichiometric or excess quantities though in
many cases substoichometric or even catalytic amounts are sufficient. The reactions are
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etheiftifflcatién §hown |m30ﬂbmb$. e spedricestep!bf Scheme 7 the residue 72 is
exchanged for a metal or substituted metal residue. Lithium or magnesium substituted

aromatic compounds XVII may be prepared from chlorinated, brominated, or iodinated
aromatic compounds XV in the same manner as for the metalated aglycon VI described in
Scheme 2a. The corresponding boron substituted compound such as e.g. boronic acid,
boronic acid ester, or dialkylarylborane is accessible from these metalated phenyl groups
XVII by the reaction with an appropriate boron electrophile such as e.g. boronic acid ester,
haloboronic acid ester, alkylbornic acid ester, dialkylboronic acid ester, trihaloborane, and
derivatives thereof. In addition, the boronylated aromatic compound XVII may also be
prepared from the corresponding chlorinated, brominated, iodinated, or pseudohalogenated
such as e.g. trifluoromethanesulfonated and tosylated precursor and a diboron compound
such e.g. bis(pinacolato)diboron and bis(neopentyl-glycolato)diboron, or a borane such as
e.g. pinacolborane through a transition metal catalyzed reaction (see e.g. Tetrahedron Lett.
2003, p. 4895-4898 and references quoted therein). The transition metal is e.g. palladium
that is employed as element, salt, or complex; common Pd sources are e.g. palladium on
charcoal, palladium acetate, palladium chloride, palladium bromide, palladium
dibenzylideneacetone that are used as such or in combination with a ligand such as e.g.
phosphines such as e.g. tricyclohexylphosphine, triphenylphosphine, 1,1’-bis(diphenyl-
phosphino)ferrocene, and tritolylphosphine, or phosphites or imidazolium salts such as 1,3-
diaryl or dialkylimidazolium halides or pseudohalides or dihydroimidazolium salts. The
resulting complex of the transition metal and the ligand may be prepared in situ or in a
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The synthesis sketched in Scheme 8 begins with the addition of metalated phenylether
derivative XXI to benzoic acid or a derivative thereof (XX) such as benzoic acid esters,
benzoic acid anhydrides, benzamides such as e.g. of the Weinreb type, benzonitriles, or
benzoyl chlorides to deliver the benzophenone VII. Lithium or magnesium derivatized
phenylethers XXI can principally be added to benzamides, benzoic acid esters, benzoyl
chlorides, benzoic acid anhydrides, and benzonitriles to give the desired benzophenone VI
while only lithiated phenylethers react with benzoic acids to produce the same compound.
The latter reaction can be carried out in e.g. tetrahydrofuran, dioxane, diethylether, benzene,
toluene, hexane and mixtures thereof at -80 to 100 °C, preferably at -30 to 40 °C.
Benzonitriles and benzamides such as e.g. the corresponding Weinreb-type amide or a close
derivative thereof are preferentially reacted in tetrahydrofuran, dioxane, toluene, hexane,
ether and mixtures thereof at temperatures ranging from -90 to 50 °C, preferably at -80 to 20
°C. Benzoyl chlorides or anhydrides and benzoic acid esters are commonly employed in inert
solvents such as tetrahydrofuran, diethylether, toluene, dichloromethane, dioxane,
hydrocarbons such as e.g. hexane or mixtures of them at low temperatures, preferably at -80
to 0 °C. To prevent double addition of the organometal compound to benzoyl chlorides,
benzoyl anhydrides or benzoic acid esters to produce the corresponding alcohol the addition
may superiorly carried out in the presence of a trapping reagent such as e.g. trimethylsilyl
chloride. An alternative choice to prevent double addition in the cases mentioned may be
transmetalation to a less reactive nucleophile XXI. Suitable metals are e.g. zinc, cerium,
chromium, or indium that are introduced as e.g. chloride, bromide, iodide or pseudo halide
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Scheme 8: Synthesis of Aglycon V — Approach 6
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CONROR, CN, COCI reduction cl Ouge
M2 = e.g. Li, MgHal, B(OH),, BR,, SiR,
SnR;, CeHal,, InHal,, ZnHal X
v

Hal =1, Br, CI

According to the Scheme 9 the metalated aryl groups XXIII that can be synthesized as
described above can also be reacted with benzyl electrophiles XXII such as e.g. benzyl
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boroﬁ E: %ch: esters, Jlallgylbgrar(m:éasn trt%luor gFatc]eess rlaﬁ%ls?asnnanes, trichlorostannanes,
trialkoxysilanes, dihaloindium substituted or halozinc substituted compounds. The metal
substituted compounds XXl may be synthesized as described before by transmetalation
from the corresponding lithium or magnesium derivatized compounds or as in the case of
zinc, chromium and indium also directly from the corresponding arylchloride, bromide or
iodide by insertion of the elemental metal. The coupling reaction with the benzyl electrophile
may be conducted in tetrahydrofuran, dimethylformamid, dimethylacetamid, N-methyl-
pyrrolidone, dimethylsulfoxide, toluene, ether, dioxane, dichloromethane, acetonitrile,
hexane, water, alcohols such as e.g. ethanol, isopropanol, or mixtures thereof at reaction
temperatures of -30 to 180 °C, preferably at 20 to 150 °C. Depending on the metal an
additional base such as e.g. triethylamine, ethyldiisopropylamine, cesium or potassium or
sodium or lithium carbonate, potassium or sodium or lithium ferfbutoxide, potassium phos-
phate, potassium or cesium or tetrabutylammonium fluoride, sodium hydroxide, thallium
hydroxide, sodium methoxide and/or other additives such as e.g. lithium chloride, silver salts
such as e.g. carbonate or oxide, tetrabutylammonium bromide, and sodium bromide may be
advantageous or even essential (e.g. M. Schlosser, Organometallics in Synthesis, John

Wiley & Sons, Chichester/New York/Brisbane/Toronto, 1994 and references cited therein).
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tertbut%)r(lag sgo Puorlr|1 ngpo%ag/sllucnq lo%els?fm cgrrb%nat%, soJlum or potassium hydroxide,
tripotassium phosphate, triethylamine, ethyldiisopropylamine, or diazabicycloundecene at
temperatures ranging from 0 to 180 °C, preferably at 40 to 140 °C. R'-OH may also be used
as solvent and may be deprotonated with e.g. sodium hydride or sodium to form the alkoxide
prior the addition of compound XXVI. To enhance the nucleophilicity of R'-O-metal the
addition of crown ethers such as e.g. 18-crown-6 may be useful. The coupling of isolatable
intermediate XXVI and R'-OH may also be conducted in the presence of a transition metal
salt or complex such as e.g. derived from Pd or Cu (Ullmann or Ullmann-type reaction). Here
Z° preferentially stands for iodine or trifluoromethansulfonate. The same solvents, bases,
additives, and temperatures described for the uncatalyzed reaction may be used for the
catalyzed reaction except for that the latter is preferably executed under an inert gas
atmosphere such as argon or nitrogen. The catalyst is usually employed as element as such
or on charcoal, as a salt such as e.g. chloride, bromide, acetate, cyanide, or as a complex
with ligands such as e.g. phosphites, phosphines, dibenzylideneacetone, 1,3-disubstituted
imidazole or dihydroimidazole carbenes. If Z° denotes arylboronic acid or trifluoroborate R'-
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The Scheme 11 shows a preferred access to the aglycon V which corresponds to the
Scheme 10 whereby the intermediate XXVI is prepared by Friedel-Crafts-acylation according
to Scheme 5. The Scheme 11 and the following sections describe preferred conditions and
embodiments of the seventh aspect of this invention.

The assembly of aglycon V starts from the known benzoyl chloride Xl and halobenzene
XXVII. The substituent X preferably denotes a bromine or iodine atom. A preferred meaning
of the substituent Z° is a fluorine atom. The first step, the preparation of benzophenone XXVI,
can be characterized as Friedel-Crafts or Friedel-Crafts-type acylation, a well-known method
in organic synthesis. In principal, the benzoyl chloride XII may be replaced by other benzoic
acid derivatives such as e.g. benzoyl anhydrides, esters, or benzonitriles. This reaction is
advantageously carried out in the presence of a catalyst such as e.g. AlCl;, FeCls,, iodine,
iron, ZnCl,, sulfuric acid, or trifluoromethanesulfonic acid, all of which are used in catalytic or
up to stoichiometric amounts. A preferred catalyst is AICl;. The reaction may be performed



Z5 in conpound XXVI by 0-R 1 may be achieved via
different nethods. In the cases in which Z5 preferably
walesetizos | uori ne, chlorine, iodine, PCT/EP2006/062191
trifluornethylsul fonate 0-R 3q1may be attached
according to a nucleophilic substitution on an

. t ' ' - s i th f
with SRR Saheiyselyehle e Ran an o il sPUHE el o datorhe
hydrécspisdrisauich as e aichioramettlians e, 2-alichidroethdrse, Sydrocarboes guch as
o B B PSR o APy S Famvopient e reaco s cari
out usRigtanlExesss of the halena}zghé -XiX?‘llMiﬁéddﬂidndﬂ’ﬁ@ervwé§é solvent.
ereof in. the

PrefeiTiE1oRue@iiySs Bt U IGHEU00 AR ™ FEGS8D Lin Preforadl om 30 t
85 °¢ aftehesniplbtibe, ofﬂ@ﬂeam:]aa{jthéeémsrh pHiRtarie m@bmm@%ﬁb@gﬂh @ater.
sodi um or pot assi,um r oxi tripota 0S te,
Prefggagﬁrﬁ/?rgﬂﬁﬁ é? vgqtﬁ ﬂ%?ﬁ%ﬁ? gﬁ% 'Q{ﬁ"ﬁ%, m%f)&w rﬁay bé) |sglaFed,
prefeilatily BY cyglligativhe e RRampletf@mpaarur es ranging from Qo
180 0C, preferably at 40 to 140 0OC. R1-OH nay al so be

used as solvent and nay be deprotonated with e.g.
The seudnd Medtyion st i® Scisarmie dMmwhichfi the replacerhésbof 28 by O-RT is analogous

the addition of .c ound . XXVl . To enhance th .
to thes SR SHqUB S1ep 5 SCRATE | lesemea TR T aioreo RO o 2
prefeeltehealrnsbcﬁim?ht@Ré isgattglﬂ:ﬁedtaémrdil@gdmn&lﬁedm&lﬁ wlbstitditon on an
caupling of s tabl e .i nfer iate | and, Rl- .
arorgf B BB R RN St RiRE il 24 1 phASH U minaton
sequeRtelTheaédction icadvahtagesushhcariueted.in 8soivertcsuth aselyd or
dmeﬁ@%&;a&ﬁﬁ?29|q%rﬁthﬂalg%&?qegﬁﬁﬁ%hﬁ?@{ogﬁg) tétr'a_ﬁyrd?ot%rsan, dioxane,
tertbitandl| tohueneetdptarsy NFroothipyrrdlitens anztes alcoroltos a rhiates thereof.
addi tives, and tenperatures descr.ibed for the
PrefafiRdsolyepiare selacEAsiom ey TR S e cafian 2rd
dimetigtatetamidexcept for that the latter is preferably
executed under an inert gas atnosphere such as argon
or nitrogen. The catalyst is usually enployed as
This edeetiomis preferabiyhcaprieddutdn tieqesenca of a basé suchlashaliedi @, galkoxides,

alf R P By S Spnt A o LR T Her
contalhihg drgdnicisses.adiampies df, pleféiradl basgastaré @ium or sodium or potassium
tertbutoxide, sodium or potassium or cesium carbonate, sodium or potassium hydroxide,
tripotassium phosphate, triethylamine, ethyldiisopropylamine, sodium bis(trimethylsilyl)amide
(NaHMDS), diazabicycloundecene (DBU), 1,4-diazabicyclo[2.2.2]octane (DABCO) or
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sodium or potassium hydroxide, cesium carbonate, a mixture of cesium carbonate and
potassium carbonate, or mixtures thereof. The amount of the base is preferably in the range
from 1 to 5 mol base per mol of intermediate XXVI. In case the base is a carbonate,
phosphate or mixtures thereof, the total amount of the base is more preferably in the range
from 2 to 4 mol base, most preferably about 3 mol base per mol of intermediate XXVI.

The reaction is preferably carried out at temperatures ranging from about -20 to 60 °C, more
preferably from about -10 to 40 °C, even more preferably from about O to 30°C.

The intermediate VII may be isolated from the reaction mixture, preferably by crystallization,

for example from a mixture of ethanol and water.
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The reduction reaction is preferably carried out in a solvent such as halogenated
hydrocarbons, for example dichloromethane and 1,2-dichloroethane, toluene, benzene,
hexane, acetonitrile and mixtures thereof.

Preferably the reduction is performed at temperatures from about -30 to 100 °C, preferably
from about -20 to 50 °C, even more preferably from about -10 to 25°C.

The aglycon of the formula V may be isolated and purified or may be used in the synthesis of
the final product of the formula | without further purification.

Starting from the aglycon of the formula V the product of the formula | may be obtained using
the methods as described hereinbefore, preferably using the methods depicted and
described in Scheme 2a.



The assenbly of aglycon V starts fromthe known

benzoyl chloride XII and hal obenzene XXVII1. The
wanpstiei2oent X preferably denotes a brom ne orp¢DHPI966/062191

atom A preferred neaning of gghe substituent Z5 is a

fluorine atom The first step, the preparation of

Schafiq L1V IRAREL AQYeRT PaRareEPa FTBORPE acyi at  on, a

wel | - known met hod in organic synthesis. In principal,
t he é?enzoyl chloride XII may be replaced by, ot her
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cat & yst such as e.g. AICI3, FeC 3, Podine, iron,
ZalCl 2, sul fuxvic acid, or trifluoronmeptvanesul fonic
acid, all of which are used in catalytic or up to
stoichionetric amounts. A preferred catalyst is Al Cl 3.
s Jpe reaction may be p&PRBr medwi t h~Qr cwi ®
addi'ti onal solvents. Preferred 3 [
chl ori nated hydrocarbons such xS gy direhl or onet hane
or 1, 2-dichl oroet hane, hydrocarbons such as e.g.
hexane or m xtures thereof. According to a preferred
enbodi nent the reaction is carried owmi using an excess
of the hal obenzene XXVII which additionally serves as
a sol vent. Preferrededuetioper at ur es du?j ng the reaction
range from-30 to 140 GC—prefer r RO 85 0C
After conpletion of the reacti ion m xture
may be quenched with water. Preferably the organic
solvents are renoved. The internedi ate XXVl may be
i sol ated, preferably by crystallization, for exanple
fromwater. The second reaction step in Schene 11
which is the replacenment of Z5 by O Rl is anal ogous to
In the FRactenssinscrikescherginbefoes, any reackengroup peesertsichiasghynyl,
hydr&3&/ Shﬂ#&?éﬁi&lﬁmirﬁ%%ﬁfo@o&& RaPbé bRidsH GirRtheFddci&h B
I'S attached according to a nucleophilic substitution
convgntiong! protaeting groups which afip Fleavethagain after dhe ERCHN. t her eof
replaces Z5 in an addition/elimnation sequence. The

reaction i s advantageously conducted in a solvent such
For qg(grr@!eg a protecting group for a hydroxy group may be a trimethylsilyl, acetyl, trityl,

benzyl or tetrahydropyranyl group.

Protecting groups for an amino, alkylamino or imino group may be, for example, a formyl,
acetyl, trifluoroacetyl, ethoxycarbonyl, tert.butoxycarbonyl, benzyloxycarbonyl, benzyl,
methoxybenzyl or 2,4-dimethoxybenzyl group.

Moreover, the compounds and intermediates obtained may be resolved into their enantiome-
rs and/or diastereomers, as mentioned hereinbefore. Thus, for example, cis/frans mixtures
may be resolved into their cis and trans isomers, and compounds with at least one optically

active carbon atom may be separated into their enantiomers.

Thus, for example, the cis/ftrans mixtures may be resolved by chromatography into the cis
and frans isomers thereof, the compounds and intermediates obtained which occur as
racemates may be separated by methods known per se (cf. Allinger N. L. and Eliel E. L. in
"Topics in Stereochemistry”, Vol. 6, Wiley Interscience, 1971) into their optical antipodes and
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may be isolated fromthe reaction m xture, preferably
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PR BT ay e converted
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saltstvmhén%rgﬂwg ngrgﬁnglaé dgl @gﬂ%\g |c gt}et es(eﬁ%grqﬂls rpose mc?ude for
example hydrochloric acid, hydrobromic acid, sulphurlc acid, methanesulphonic acid,
phosphoric acid, fumaric acid, succinic acid, lactic acid, citric acid, tartaric acid or maleic
acid.

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

In the foregoing and following text, H atoms of hydroxyl groups are not explicitly shown in
every case in structural formulae. The Examples that follow are intended to illustrate the
present invention without restricting it. In case the pressure is indicated in the unit "Torr", the
corresponding values can be converted into Sl units by using 1 torr = 133.322 Pa. The terms
"room temperature” or "ambient temperature” denote a temperature of about 20°C.



tri(G -3-alkyl)silanes, such as e.g. triethylsilane,
di net hyl et hyl silane and trii sopropyl sil ane,
whosoehytng des such as e.g. NaBH4, and al um nunp¢ydEPIod€e62191
such as e.g. LiIAIH4 in the pggsence of a Lewis acid
such as for exanple BF3*CEt 2,
A tris(pent?ﬁluorophenyl)borane, trifluoroacetic acid,
C hydrocHlM"c acid, alumnumchloride, or InCI3. A
Bu particuwuyll y preferred reducing agent is Et3SiH in the
gt Presence f a Lews acid such as for exanpl e BF3*COEt 2.
Anothereﬂﬁrticularly preferred reduci ng agent i s NaBH4
EtOAcY t he ginpaesiate, of a Lewis acid such as for exanple
.o trifluaroacetjc acid. The amount of the reducing
I'Pragent,'?‘?i'pﬁléi’?'l’icular of Et3SiH, is preferably from
Me about Iméwdyls nol, even nore preferably fromabout 2 to
M o4 nol , nn@t areferably about 3 nol per nol of
e0henzopHBRBAN | . The anpunt of the Lewis acid, in
MTBEar t i cuhethylolbrtiitgietBet,2, is preferably fromabout 1 to
5 nol, even re preferably fromabout 1 to 3 nol per
THF o) oftﬁgﬂﬁﬁgﬁgﬁ@ne VI1. The reduction reaction is
preferably carried out in a solvent such as
hal ogenat ed hydrocar bons, for exanple dichl oronet hane
and 1, 2-di chl oroet hane, tol uene, benzene, hexane,
Experiméntal Prodedusssd mi xtures thereof. Preferably the
reduction is performed at tenperatures from about -30
to 100 C, preferably fromabout -20 to 50 C, even nore
Exarpplefl er abl y from about -10 to 25C. The agl ycon of the
formula V may be isolated god purified or may be used
in the synthesis of thg final product of the fornula I
wi t hout further purifieg starting fromthe
agl ycon of the fornmnul
may be obt ai ned usi ng
her ei nbef ore, preferablly using
and described in Schemgr2a. Schene 11: Synt hesis of

Aglycon V - Preferred enbodi nent
(5-bromo-2-chloro-phenyl)-(4-methoxy-phenyl}-methanone

38.3 ml oxalyl chloride and 0.8 ml of dimethylformamide are added to a mixture of 100 g of 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 resulting solution is cooled to -5 °C, and
46.5 g of anisole are added. Then 51.5 g of aluminum trichloride are added batchwise so that
the temperature does not exceed 5 °C. The solution is stirred for another 1 hat 1 to 5 °C and
then poured onto crushed ice. The organic phase is separated, and the aqueous phase is
extracted three times with dichloromethane. The combined organic phases are washed with
aqueous 1 M hydrochloric acid, twice with 1 M sodium hydroxide solution, and with brine.
The organic phase is dried, the solvent is removed in vacuo, and the residue is recrystallized
from ethanol.

Yield: 86.3 g (64% of theory)

Mass spectrum (ESI*): m/z = 325/327/329 (Br+ClI) [M+H]"

The following compounds may be obtained analogously to Example I:

(1) (6-bromo-2-chloro-phenyl)-(4-(R)-tetrahydrofuran-3-yloxy-phenyl)-methanone



Friedel -C rafts acylation XII XXVI1 reduction In the
reacti ons described hereinbefore, any reactive group
w@e@sanosuch as et hynyl, hydroxy, am no, al kyPEIEP®06€062191
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conventional protecting groups which are cleaved again
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may be resol ved igp© el astereoners on the basis
of their physical-chem calo di fferences using nethods
known
Example I
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{5-bromo-2-chloro-phenyl)-(4-fluoro-phenyl)}-methanone

Variant A:

8.7 mL oxalyl chloride and 0.3 mL of dimethylformamide are added to a mixture of 24 g of 5-
bromo-2-chloro-benzoic acid in 150 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 105 mL fluorobenzene and heated to 85 °C. Then 13.3 g of aluminum
trichloride are added batchwise and the resultant mixture is stirred for 16 h at 85 °C. After
cooling to ambient temperature, the reaction mixture is poured onto a mixture of 300 g
crushed ice and 100 mL concentrated hydrochloric acid. The resultant mixture is extracted
two times with ethyl acetate. The combined organic extracts are washed with aqueous 1 M
sodium hydroxide solution, aqueous 1 M hydrochloric acid and brine. After drying over



per se, e.g. by chromatography and/or fractional
crystallisation, and, if these conpounds are obtained

wo noocagens ¢ form they may subsequently be resedmER2006/062191
into the enantioners as nentgpned above. The
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epar n chiral phase Al tiqn
magFei SRR SPOhCIE rBURvED I A, T pORdRd foRHlup i yashed with
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led?éé @b}go%ﬁ@?ﬂ{g particularly acids and the activated
Masﬁ@;ﬁddﬁf&h(‘f&f) ah/zad BF®I5R 17 erelf (Mt separating the
di astereoneric mxture of salts or derivatives thus

obtained, e.g. on the basis of their differences in
Varigg®Bubi |l ity, whilst the free anti podes may be rel eased

fromth re di ast ric salts erjvatives
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(2-Chloro-5-iodo-phenyl)-{4-fluoro-phenyl)-methanone

Exa

To a solution of 48.94 g 2-chloro-5-iodo-benzoic acid in 180 mL of fluorobenzene and 0.3 mL
of N,N-dimethylformamide is added 16.2 mL of oxalyl chloride at 0 to 10 °C. The solution is
stirred at about 20°C for 2 hours. The excess amount of oxalyl chloride is evaporated. The
residue is diluted in 166 mL of fluorobenzene and 25.93 g of aluminum chloride is added at 0
°C in five portions. The solution is stirred at 75 °C for 1.5 hours and quenched with 300 mL of
water at 0 to 25 °C. The product is extracted in 300 mL of isopropylacetate and washed with
two times of 200 mL brine (3 weight-%). The residue water and solvent is removed upon
evaporation.

Yield: 60.56 g (95 % of theory)

Mass spectrum (ESI*): m/z = 361/363 (CI)[M+H]"



nmet hods described in the exanples that follow, which
may al so be conbined for this purpose with nethods
whpamen2d208 t he skilled man fromthe |iterature, PEDEP2006/062191

exanpl e, particularly the nepfods described in WO

98/ 31697, WD 01/27128, WO 02/083066, WO 03/099836 and

WO 2004/ 063209. In the foregoing and following text, H

atons of hydroxyl groups are not explicitly shown in
Examplely case in structural fornulae. The Exanpl es that

follow are intended to,il I(;)Jstrate t he present

i nvention wthout restifictjing it. In case the pressure

is indicated in the ' t he correspondi ng

val ues can be conver nits by using 1 torr

= 133.322 Pa. The te r ooR tepperature” or "anbi ent

tenperature" denote a Jtenperature & about 20C. Ac

acetyl, Bu butyl, Et erhyl, EtOAc gthyl acetate, i-Pr
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met hyl -fertbutyl ether, THF tetrah furan.

Experi nental Procedures: Exanple |
(5-brpoki-chtarozbhehllp{4s( Sttetral vidrbfurat{3ewexyvaptenyl)-metiednoaaone

38.3 m oxalyl chloride and 0.8 m of

di met hyl formam de are added to a m xture of 100 g of
Varignt A:

To a solution of 8.1 g (S)-3-hydroxy-tetrahydrofuran in 200 ml dimethylformamide are added

10.3 g potassium tert-butoxide. The mixture is stirred at room temperature for 10 min and
then 24.0 g (5-bromo-2-chloro-phenyl)-(4-fluoro-phenyl)-methanone are added so with
cooling in a water bath that the solution temperature remained below 35 °C. The reaction
mixture is stirred for 14 h at room temperature and then diluted with 1000 mL water. The
resultant mixture is extracted with ethyl acetate and the combined extracts are washed with
water and brine. After drying over magnesium sulfate the solvent is removed and the residue
is recrystallized from ethanol.

Yield: 22.5 g (77% of theory)

Mass spectrum (ESI*): m/z = 382/384/386 (Br+Cl) [M+H]"

Variant B:

To a solution of 19.00 g (5-bromo-2-chloro-phenyl)-(4-fluoro-phenyl)-methanone

in 60 mL of tetrahydrofuran and 5.87 g of (S)-3-hydroxytetrahydrofuran is added 9.60 g of
potassium fert-butoxide in 90 mL of tetrahydrofuran at 0 to 5 °C. The solution is stirred at
10 °C for 0.5 hour. The reaction is quenched with 60 mL of water and 40 mL of methyl fert-
butyl ether at 0 to 25 °C. The product is washed with 80 mL of brine (3 weight-%). The
solvent is removed upon evaporation and crystallized in 135 mL of 2:1
isopropylacetate/water.

Yield: 20.1 g (87 % of theory)

Mass spectrum (ESI*): m/z = 382/384 (Cl) [M+H]"



br ono- 2-chl or o- benzoic acid in 500 m .
di chl oronet hane. The reaction mxture is stirred for
wadooke12i2ben filtered and separated fromall voPel/EP®06/062191
constituents in a rotary evaggrator. The residue is
di ssolved in 150 m dichl oronet hane, the resulting
Exasalgiion is cooled to -5 C, and 46.5 g of anisole are
. Then 5 1.5 g of alumnumtrichloride are added
bat chwi se so that the tenperature does not exceed 5 C
The solution i stkfred for another 1 h at 1 to 5 C
and t hen pourec ontip crushed ice. The organic phase is
separat ed, and s phase is extracted three
times with di 2. The conbi ned organic
phases are washed w tkh_agteous 1 M hydrochl oric acid,
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Mass spectrum (ESI*): m/z = 428/430 (Cl) [M+H]"

Example VI
Cl

Br

Br

4-bromo-2-bromomethyl-1-chloro-benzene

4.0 g N-bromosuccinimide are slowly added to a solution of 5.0 g of 4-bromo-1-chloro-2-
hydroxymethyl-benzene and 5.9 g triphenylphosphine in 50 mL of tetrahydrofuran chilled to 5
°C. After 1 h stirring at ambient temperature the precipitate is filtered off, and the solvent is
eliminated in vacuo. The residue is purified by chromatography on silica gel
(cyclohexane/ethyl acetate 50:1).

Yield: 4.9 g (76% of theory)

Mass spectrum (El): m/z = 282/284/286 (Br+ClI) [M]
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di met hyl formam de are added 59 a m xture of 24 g of 5-
br ono- 2- chl oro-benzoic acid in 150 m .
di chl oronet hane. The reaction mxture is stirred for
14 h, then filtered and separated fromall volatile
ExamgleMli tuents in a rotary evaporator. The residue is
di ssolved in 105 m . flyorobenzene and heated to 85 C.
Then 13.3 g of alum nunftrichloride are added
bat chwi se and the resy xture is stirred for 16
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crushed ice and 100 m . concentrat eg hydr ochl ori c
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mL of/heroantflugridg gthgrate arg adsiedso thatdhe g;mperature does not exceed 20 °C.

The ??Itl?(fdmg gﬁr;é‘éﬂ‘gpﬁﬁgkég.g et %‘ﬁ#ﬂérﬁtﬂred'ge trlmefr grmL tneéheylsﬂane and

uoro
4.4 misberaa iflugride etherate aes a}ddethhﬂ saidioatis stlrt feoa frther@d at 45 to 50

°C afPlndhicBBiek %o §|tnb ox arrﬁ)%fai@r%% s%@utngn bPss % BRYEiSm h{zﬁlﬁoxude in 70 mL

excess anount chl orl i S evapor at ed.
of watersis @dded, and |tmmte§ultarﬁ nmsurm is stirred for1d hoblernsibaerganic phase is

sepagat&g SHIYRR ?ﬂ%"@o@xglpﬂéé@ﬁ ifraddd ﬁ‘ﬁieé‘ﬁmgs gﬁh 8ﬁséfﬁ(r)(¥rﬁllether The

porti ons. solution 1s stirred at hour s
combinef ergenicpbgses ara washed twieg with 2 M potassium hydroxide solution and once
with brine and then dried over sodium sulfate. After the solvent is removed, 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+ClI) [M+H]"

The following compounds may be obtained analogously to Example VII:

(1) 4-bromo-1-chloro-2-(4-cyclopentyloxy-benzyl)-benzene
Cl

(OO

Br

(2) (S)-4-bromo-1-chloro-2-(4-tetrahydrofuran-3-yloxy-benzyl)-benzene



water at O to 25 OC. The product is extracted in 50
m . of isopropylacetate and washed with two tines of
wd 0001120288 wei ght - % bri ne. The sol vent is renovedi/EPmNG/062191
evaporation and the product E% crystallized from
hept ane and wat er. Yield: 11.94 g (92.4 % of theory)
Mass spectrun1(ESI+) mz = 314/ 316 (A) [MH +

Exanpl e

(2- Chl or o- 5-i odo- pheqyl| Md<f Lag[ o- phenyl ) - met hanone To
a solution of 48.94 5- |o o-Renzoic acid in
180 ml. of fluorobenzene and &

L/, L/-dimethyl formam de is aodedch6 2 m. of oxalyl
chlorlde at 0 to 10HC. The solution is stirred at
about 20C for 2 hours. The excess anount of oxalyl
chloride is evaporated. The residue is diluted in 166
Ry chloride
) (R DR 4PloRPG14 RlF it By BenBi MR O
stlrred at 75 0C fol€l1.5 hours and quenched with 300
' t is extracted
ed with two
T e residue water
Y|eId 60. 56

g (95 % of theory) MNhss spectrun1(ESI+)
361/ 363 (Cl)[ M+H| +Exanpl e |V
(5- brono- 2- chl or o- phenyl M4- (S) -t et rahvdr of ur an- 3- onxy

B e

di met hyl f ormam de ace added 10.3 g potassi um
fert-butoxide. The 'xture is stirred at room
tenperature for 10 o)

Br

(5) 4-bromo-1-chloro-2-(4-cyclohexyloxy-benzyl)-benzene
Cl
OQ
Br
(6) 4-bromo-1-chloro-2-(4-cyclobutyloxy-benzyl)-benzene

speWs



then 24.0 g
(5- brono- 2- chl or o- phenyl ) - (4-fl uor o- phenyl ) - met hanone
wa@e@ocaetesl so with cooling in a water bath thapCt/BR2006/062191
sol ution tenperature remai negabel ow 35 0C. The
reaction mxture is stirred for 14 h at room
t ature and then diluted with 1000 m. water. The
ant mxture is extracted with ethyl acetate and
t he conmbi ned extracts @e washed with water and brine.
After drying over magngsium sulfate the solvent is
renmoved and the resi e g reefgstallized from
et hanol. Yield: 22.5|g ¢ory) Mass spectrum
(ESI+) : mz = 382/ 382,386 (Brc) ~pMH + Variant B:
To a solution of 19.00 I
(5- brono- 2-chl or o- phenﬁ) -(4-fluor o-thenyI ) - met hanone
4-(5-bRanftRe Ehiord2berdZh pRByg " of uran and 5. 87 g of
(S)- 3-nydroxytetra rofuran is added 9.60 g of
potassium fert-butoxide in 90 m . of tetrahydrofuran
: i ' i 0.5
A soffliorof 4,8 PhorohE 1Sl > 28 iy den ey Soeshie i1 4P
dichlgriemeditaneiis cendledrintthg icethath. Jihep 50anlieéa 12 solution oBbayan tribromide in

dichl%ﬁgﬂé}%ﬁfr& ?Héed’,‘%ﬁa% Witdndo st'iﬁeéj 18F 2 A Afbledt temperature. The

e solvent Is renove upon evaporati on an

solutipnyis thenidogled in theligsbath again, and satgrstrdoppiassin garboogie splution is

i ", . 0, (YA K tr. .
addeéo?&@mg%%t%g%ué(%?%n( %ﬂé}r@)@( éﬂ%ﬁug@u\él%dﬁﬁfé‘a witHadueshsd ) M
hydrgchlarie agicotos: pkh abalsive hytheierganiinhase dshsapardted aff agd {he)agugous
phash S OR Pkt  ROBE LA ) oBTa TR ed igagphases e
dried gver yodiwn sulphatee anctheciobyent ismemavedignagetglyof
Yieldt %_g%— @g%r&wé&w ahydrofuran is added 26 g of

Mass spectrum (ESI): m/z = 295/297/299 (Br+Cl) [M-H]

caelle

4-Bromo-1-chloro-2-{4-cyclopentyloxy-benzyl)-benzene

Exa

Example 1X

To a mixture of 40.0 g 4-(5-bromo-2-chloro-benzyl)-phenol and 71.0 g cesium carbonate in
300 mL ethanol are added 23 mL iodocyclopentane. The mixture is stirred at 60 °C over
night and then cooled to ambient temperature. The ethanol is evaporated, and water is
added to the residue. The resulting mixture is extracted with ethyl acetate, the combined
extracts are dried over sodium sulfate, and the solvent is removed. The residue is filtered
through silica gel (cyclohexane/ethyl acetate 100:1->10:1).

Yield: 34.4 g (70% of theory)

Mass spectrum (ESI*): m/z = 364/366/368 (Br+Cl) [M]"

The following compounds may be obtained analogously to Example IX:



potassium fert-butoxide in 250 m . of tetrahydrofuran
at 0 to 5 0C. The solution is stirred at 10 OC for 0.5
whoaos/120Bbe reaction is quenched with 170 m . oPCTVEPEN6/062191

and 170 m . of nethyl fert-bggyl ether at 0 to 25 OC.

The product is washed with 170 m. of brine (3

wei ght-% . The solvent is renoved upon evaporation and

crystallized in 220 m . of iso-propylacetate. Yield:
(1) (9A-broind-9ehrrem2-(4-tet@hydrofdias 3 §foxgbensyl Chebizéene : Mz =

428/ 430 (C) [ MtH + Exanpl e V

4- br ono- 2- br ononet hyl - 1- chl or o- benzene 4.0 ¢

N- br onobsucci ni m de &@le slowy added to a solution of

5.0 g of 4-brono-1- chloro 2- hydroxynet hyl - benzene and

5.9 g triphenyl phosph 3 . Ei:getrahydrofuran

chilled to 5 0C. A ring atambi ent
tenperature the pre S"Tig'teréd off, and the
solvent is elimnat d in vacuo. The residue is
purified by chromat raphy on silica ge

[ et h reld: 4.9 76% of
Masg ‘%&'9?‘9(@@ rﬁ%é’%esui émeézwé&{ ﬁM 82/ 284 2869( (Br Q)
[N]+Exanp|e VI |
@) (é}ﬁ%ﬂ%o ﬂa!r&égzt fothehy il 3y REYDEehLyIPEERRAE A
( 5- br ono- 2- chloro pl
e and 101 .5 m.
di chl or onet hane a
10 C. 50.8 nL of

enyl ) - (4- net hoxy- phenyl ) - nnet hanon

ane |n 75.m .

2toni (FPle is cooled to

ide ethérate are added

so that the tenpera ot'Céxceed 20 0C. The
solution is stirred or 14 h at anbi ent tenperature,
bef ore another 9 nL rlethyIS|Iane and 4.4 nL boron

Mas$ §pdotruer (ESE).ahker 3862368/3703B¢ekec]) [Mhe sol ution is
stirred for a further 3 h at 45 to 50

(3) 4-bromo-1-chloro-2-(4-tetrahydropyran-4-yloxy-benzyl)-benzene

Cl
PRGNS
o
Br
(4) 4-bromo-1-chloro-2-(4-cyclohexyloxy-benzyl)-benzene
Cl
OQ
Br
(5) 4-bromo-1-chloro-2-(4-cyclobutyloxy-benzyl)-benzene

speWs



C and then cooled to anmbient tenperature. A solution
of 28 g potassium hydroxide in 70 nL of water is
w@odaedz02esnd the resultant m xture is stirred feeT/RP1006/062191
Then the organi c phase is sepgarated, and the aqueous
phase is extracted three tinmes with diisopropyl ether
The conbi ned organi ¢ phases are washed twice with 2 M
pot assi um hydr oxi de sol ution and once with brine and
then dried over sodiumsulfate. After the solvent is
Exarqggyed, the residue is washed with ethanol and dried
OC. Yield: 50.0 g (61% of theory) Mass spectrum
(ESI+) : mz = 310/ %12/314 (Br+Cl) [MtH + The
fol |l ow ng conmpounds |may be obtai ned anal ogously to
Exanple VI1: ( 1) 4% O
-chl oro-2-(4-cycld
(S)-4-brono-1-chlo
yl ) -benzene(3)
(f ?) - 4- br onno- 1- chl & 0- 2- (4-t et r ahydr of ur an- 3- yl oxy- be

yl ) bepzene (2)
ydr ofNdr an- 3- yl oxy- benz

b;enzene_ ( ;3) 4- br om) 1
Varia‘ﬁ_ El_ g:rg: i (4-cycl ohexyl oxy-benzyl) - benzene (6)
To a syspansigndf 240 gybibenue-giabloyo-pheny)Hi-[Sorietabrrarwiaa-3uiloxy]-

— — n O .
ol SRR 2o W ACHETE N RO BN o B o 5 o
boron friftugidendiethycethesatenati2@dive Tihe sobaipeds stirediag 20 £€ feratemnours. The
oS 3l BT 4 04 RO e st
at 0 o0 °2. hrhetsolvept ismempearpienant evaporatior ardthetresidue is diluted with 1.3 L

lLied i i | t '
of mBRE Ll A, 6 Rkl oot £ D1 OB pRRbBR oy 11
of watesrphezrolMest isiemayed upan evaperation aedimast of the)tiiethytsilanqlis removed
upor Yid HREMUBR of tfdn@. t0 @ pH of about 1, the organic

ﬁase I's separated off and the aqueous

Yield: 218 g (90 % of theory)

Mass spectrum (ESI*): m/z = 368/370 (Cl) [M+H]"

Variant B:

To a suspension of 50.00 g (5-bromo-2-chloro-phenyl)-{4-[(S)-(tetrahydro-furan-3-yl)oxy]-
phenyl}-methanone in 260 mL of acetonitrile and 34.68 g of dimethylethylsilane is added
20.45 g of boron trifluoride diethyl etherate at 20 °C. The solution is stirred at 20 °C for 16
hours. The mixture is filtered and the filtrate is quenched with 290 mL of 1.5 M sodium
hydroxide solution at 0 to 20 °C. The solvent is removed upon evaporation and the residue is
diluted with 260 mL of methyl tert-butyl ether. The product is washed with 240 mL of 0.1 M
NaOH followed by 200 mL of water. The solvent is removed upon evaporation and most of
the dimethylethylsilanol is removed upon the distillation of heptane.

Yield: 45.76 g (95 % of theory)

Mass spectrum (ESI*): m/z = 368/370 (Cl) [M+H]"

Variant C:
To a suspension of 1.91 g (5-bromo-2-chloro-phenyl)-{4-[(S)-(tetrahydro-furan-3-yl)oxy]-
phenyl}-methanone and 0.38 g of sodium borohydride in 10 mL of methylene chloride (or



phase is extracted another three tines with ethyl

acetate. The conbi ned organi c phases are dried over
waoahcam2stll phate, and the solvent is renmoved PCT/EP2006/062191

conpletely. Yield: 13.9 g (988 of theory) Mass

spectrum (ESI ) : mz = 295/297/299 (Br+Cl) [MH]

fluorGpeaP B akeTpalively) s Addgd 582 G oHIYAORGRIE BHY A § G Th Qlution i

stirreticat 20 TCdrLBhaiirs 40d Quehched with 20 mL of water and 20 mL of MTBE at 0 to
4- (5- brgomp-.2-chl or o- benzyl )- phen and 7.1.0 esi_um
20 °G., [ AlaRUSh 5 waRe i 28 il 5 dBifesds fAmebed Tpor
evapoefiesycl opent ane. The mixture is stirred at 60 OC over
. night en cqol to anbient tenperature. The
Y'e|£t1%Qﬂ&?ﬂﬂd%wé\fgﬁérgf’g%fm%d water is added to the
residue. The resulting mxture is extracted with ethyl

Varid tate, the conbined extracts are dried over sodium
_@;Er.a” ate, and the solvent is renoved. The residue is

To aflshgﬂiei'fsbiiodf II rguLg\g((_ﬁ-tlsrbhmbc:ﬁcrgedo-;(h%ylb-{df:g(Sﬁ(let/raﬁybsl\t/iéfumwt)@(y]-
:1->10:1). el d: ) % of, .t heoy. S .
pheny{Fanstharianeglin 08 § of sodiin BTy Oil SLkIPTBRY 2ogtgle is added

11.4 5o Itrﬁtfbﬂ@;:(@t?mnwat%&mrashekwmbh & stieddan 2b eQ fersieyhdues and
a e . -4-0r - .
quenhig Bt 20 i oratt A D PR MIBE, A0 tp 2036 Jivp Asedistgavashed
with das amgérr The §dHent s removed apd®6vapoddtion0 ( Br +Cl )
. +
Y'elo% 34‘5}'![] Z5égfe§ﬁﬁgiy%?fltla?953{)2- (4-t et rahydr of uran- 3-yl oxy- ben

zyl)-benzene Mass spectrum (ESI+) : mz = 366/ 368/ 370

VerdgPErC) [M+ (3
ono- 1- chl or o- 2- (4-t etrahydr opyran- 4-yl oxy-benzyl) -
To alzenitiemef {.49 g45bram®2Xhloro-phenyl)-{4-[(S)-(tetrahydro-furan-3-ylJoxy]-phenyl}-

meth_gﬁ%r:)egl{q% |32?I__ (o?te%%ﬁ)l/é)rgﬁj)rgr! QR Yad§ B%)XQ 6ft)s<e)g%x%nt)eorgr?))dride at20°C. The
solutionl$ etirced?at(20-°Cyfor tdhiduyrk any tHeesviuen) islexoEanyebtasphleoPtmethylene
chloride. To the slurry is added 0.35 mL of 1 M boron trichloride methylene chloride solution,
0.02 mL of water and 0.24 mL of trifluoroacetic acid at 0 °C, respectively. The mixture is
stirred at ambient temperature for 4 hours and quenched with 10 mL of water and 10 mL of
MTBE at 0 to 20 °C. The product is washed with 10 mL of water. The solvent is removed
upon evaporation.

Yield: 0.18 g (97 % of theory)

Example Xl

Cl
L0
o

{S)-4-iodo-1-chloro-2-(4-tetrahydrofuran-3-yloxy-benzyl)-benzene




(S)-4-brono-1-chl oro-2-(4-tetrahvdrof uran- 3-yl oxy- benz
yl)-benzene Variant A: To a suspension of 250 g
W@ 2006ne0r08 2- chl or o- phenyl ) - {4-[(S) - (t et rahydr op¢ 'ERP20086062191

yl)oxy] - phenyl}-nethanone iggl. 33 L of acetonitrile
and 314 m. of triethylsilane is added 93 nl. of boron
trifluoride diethyl etherate at 20 OC. The solution is

VariaA: 1 ed at 20 OC for 16 hours. The mixture is filtered

To aausbdnbbnfdf BBnatge(chsﬂcmusnod:@dhyniyt)k{4 J(S)-(tetrafiydto-furbvh-3-yl)oxy]-

S dr 0 e | ut Y
oneryF nalfRnte 6 08 Uil e ot aaab .5y el g el aoed
23. 66\/'gtoh bdrod tﬂ:ﬂﬁildgﬁfeh}y]! eﬂhefaltel\/l butoyic. ]ffl’ I’lmlésolut'ﬂnes QTML ]t¢20I °S for 16

of 0. we .
nour T feaplien s ameda LA aon sadtiBdudiadie seffon 2t 0to
20 °QoThe piodudtas Hiluted iny209i riabbéthylhace et VEE prbdtnthiMashed with 200 mL
of w%ﬁSt'lL A ai\{e?mﬂﬁ?%r@tgygéj uponrﬁv?porag%rg?@fgegf%ﬁljzec( m{_& goeeton|¥r e/water.
Yneld\/54g@(i9086 offthedryyuspensi on Zf (5(8)) 0? g ot
ono ro t et rahydr o- f ur an- 3-

Masé %’EWT” Eéﬁgrﬂ})lg}' 1‘5@4?%%@?@% 260 . of zlcet onitrile

and 34.68 g of dinethylethylsilane is added 20.45 g of
Vari ngQn trifluoride diethyl etherate at 20 0C. The

tionis stirred at 20 OC for 16 hours. The m xture
To aisslution bE0.22 ggR@hlore5-fiddotpreingl){4-[(§ M ¢teedrsdroafurdn-29Doxyl]-phenyl}-

@ O S A b i bk aldBzc. e
solutitinlis! s¥rebd/att20 °2Z60r 18 howrs an@ theysoest Is-dxahatigedttt SrmL divaethylene
chloﬁgq %u@%hﬁ;sﬁxrr\g?ss agcijegmégwf'cg JNBHg"i t&cfﬂgﬁg{}%&ﬂ'ﬂ%ﬁ% lcr%gﬁéje solution,
0.02 enlagfavaaén ama Gl mmttrifmbrdabetlcﬁémam?@trbsﬁeéti\l/em oThe mixture is
stirrad AT 2Y S8 5PPRolrd Snd S thaned Wi o%h BFRLENSAd 10 mL of MTBE at 0 to
20 °C. The product is washed with 10 mL of water. The solvent is removed upon
evaporation and crystallized in 1:2 acetonitrile/water.

Yield: 0.18 g (86 % of theory)

Mass spectrum (ESI*): m/z = 414/416 (CI)[M+H]"

Example XII

2 3.4 6-tetrakis-O-{trimethylsilyl)-D-glucopyranone

A solution of 20 g D-glucono-1,5-lactone and 98.5 ml N-methylmorpholine in 200 ml of
tetrahydrofuran is cooled to -5 °C. Then 85 ml trimethylsilylchloride are added dropwise so
that the temperature does not exceed 5 °C. The solution is then stirred for 1 h at ambient
temperature, 5 h at 35 °C and again for 14 h at ambient temperature. After the addition of
300 ml of toluene the solution is cooled in an ice bath, and 500 ml of water are added so that



Yield: 45.76 g (95 % of theory) Mass spectrum (ESI +)

mz = 368/370 () [MtH + Variant C. To a suspension
W®@100&/1220%y PCT/EP2006/062191

(5- brono- 2-chl oro- phenyl ) - {45F(S) - (t et rahydr o-f uran- 3-

yl ) oxy] - phenyl }-net hanone and 0.38 g of sodium

bor ohydri de i ene chl.o
the SEpENEs 60 pacemt 19 T PR AT Shas g ies Sgpargtagrand washed
with taqde‘dgu ggm]gmaimygr@ﬁgynobmtsplﬁdht@wuﬁim m&@éru%md;ugmes Thé fSOIK/@rd is

16 hours and .quenche t . of . .
remcligg v, B6 et MypAarf 250 1Y Shighises, R sofffas pgein
remodag kemplstgn 20 m . of water. The solvent is renoved
evapor af | ield: 1.6 to 1.75 g (87 to 95 % of

Yield; ﬁggr ?(lag(% PEfe)To a suspension of 1.91 g i
Masé5pduromi(E81+<)thhﬂtr©46hﬁn-y|H])* {4-[(S)- (tetrahydro-furan-3-

yl ) oxy] - phenyl }-net hanone and 0.8 g of sodium

borohydride in 10 ml. of isopropyl acetate is added
Examgle Xl of trifluoroacetic acid at 0 OC. The sol ution

is stirred at 20 OC for 16 hogEs and enched with 20
m . of water and 20\rr1 o1 A 2t [{g\ijc The
) r he

product is washed Qol vent is
renmoved uponge alé g (87-95 %
of theory) Varia To a soI ution of 0.19 g

( 5- br ono- 2- chl hyd)) {4-[(S)-(tetrahydro-furan-3-
yl') oxy] - phenyl gt hanone in 5 m . of tetrahydrofuran
i s added 0.04 g of Godi um borohydride at 20 0C. The

benzéoet he slurry is added 0. 35 m. of 1 M boron
trichloride nmethyl ene chloride solution,

A solution of 5.40 g (R)-4-bromo-1-chloro-2-(4-tetrahydrofuran-3-yloxy-benzyl)-benzene in
85 mL dry diethylether is cooled to -78 °C under argon. 18.5 mL of a 1.7 M solution of tert-
butyllithium in pentane are slowly added dropwise to the cooled solution, and then the
solution is stirred for 45 min at -78 °C. Then a -78°C-cold solution of 7.50 g (ca. 90% pure) of
2,3,4,6-tetrakis-O-(trimethylsilyl)-D-glucopyranone in 35 mL diethylether is added through a
transfer needle. The resulting solution is stirred for 2 h at -78 °C, and then a solution of 2.5
ml methanesulfonic acid in 65 mL of methanol is added. The cooling bath is removed, and
the solution is stirred for 16 h at ambient temperature. The solution is then neutralized with
solid sodium hydrogencarbonate, most of the solvent is removed, and aqueous sodium
hydrogen carbonate solution is added to the residue. The resulting mixture is extracted with
ethyl acetate, the combined extracts are dried over sodium sulfate, and the solvent is
removed to furnish the crude product that is submitted to reduction without further
purification.

Yield: 6.95 g (crude product)

Mass spectrum (ESI*): m/z = 503/505 (Cl) [M+Na]"

The following compounds may be obtained analogously to Example XII:

(1) 1-Chloro-4-(1-methoxy-D-glucopyranos-1-yl)-2-(4-(S)-tetrahydrofuran-3-yloxy-benzyl)-

benzene



0.02 mM. of water and 0.24 ml. of trifluoroacetic acid

at 0 0OC, respectively. The m xture is stirred at
wa@pdncani20¢ enperature for 4 hours and quenched pET/BPH06/062191

m. of water and 10 m. of MBE at Oto 20 OC. The

product is washed with 10 m. of water. The solvent is
renoved upon eé;?poratl 08 Yield: 0.18 g (97 % of

(4- { et r@hvdr of ur an- 3- yl oxy- benzy

(R < 0 a Suspension of 63.12 ¢
oro 5- |odo phenyl)-{4-[(S)-(tetrahydro-furan-3-y
qhenyl} nmet hanone in 300 m . of acetonitrile
.1 g of dinmethylethylsilane is added 23.66 g of
bor&h trifluoride diethyl etherate at 10 OC. The
solution is stirred at 20 OC for 16 hours. The
reaction is quenched with 350 m. of 1.5 M sodi um
(2) 1+Gidorosd-(Hemeihbxy-Degiluaipyianbs-130)-2(@-cydhupeptytmtytienzys)-benzene
diluted in 200 . of hyl acetate. The product is

3 The sol vent is renoved

zed in 1:2
: 54.9 g (90 % of theory)
: mz = 414/ 416 (C)[ MkH] +
21t B To a solution of 0.22 ¢
| or o- 5-i odo-phenyl )-{4-[(S)-(tetrahydro-furan-3-y
| )0’] - phenyl }- methanone in 5 m. of tetrahydrofuran

drid 20 0C. Th
Mas%%?&ﬂ9§%$é9§?@rfiod§%q§ @[@QR@P r1|6 ﬁoﬁﬁs and th;— ©

solvent is exchanged to 5 m. of nethyl ene chloride.
slurry is added 0.35 m. of 1 M boron
oride nmethylene chloride solution, 0.02 nf. of

water and 0.24 m . of trifloqro&teti OOC
The m xture

respecti velﬂ
O

Exa

1-Chloro-4-(2,3,4,6-tetra-O-acteyl-D-glucopyranos-1-yl)-2-(4-( R)-tetrahydrofuran-3-yloxy-

benzyl)-benzene

A solution of 6.95 g 1-chloro-4-(1-methoxy-D-glucopyranos-1-yl)-2-(4-(R)-tetrahydro-
furanyloxy-benzyl)-benzene and 4.7 mL triethylsilane in 40 ml dichloromethane and 80 mi
acetonitrile is cooled to -10 °C. Then 1.25 mL boron trifluoride etherate are added dropwise
so that the solution temperature remained below 0 °C. The solution is stirred for 3 h in an ice
bath. Aqueous sodium hydrogen carbonate 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 taken up in 80 mL dichloromethane. Then 8.5 mL of pyridine,
7.8 mL of acetic anhydride and 100 mg of 4-dimethylaminopyridine are added. The solution
is stirred for 1 h at ambient temperature and then diluted with water. The mixture is extracted
with dichloromethane, the organic phase is washed with 1 M hydrochloric acid and dried over



stirred at 20 C for 4 hours and quenched with 10 ml .
of water and 10 ml. of MIBE at 0 to 20 OC. The product
w0 sondasizesl with 10 m. of water. The sol vent iBCT/EPIUEW2191
upon evaporation and crystal ggzed in 1:2
acetonitrile/water. Yi eld: 0.18 g (86 % of theory)
sodiL@ gﬁl&%g Acgfelr %hm éo[I:' ent S removezd the%%sdfééelg récrygtgl |ze|_c|J] f?om ethanal to

furnish f&e‘br@ddcetaswhit@c%tétsrl met hyl si l yl ) - D- gl ucopyr anone A

., sql D- gl ucono- 1, 5-1 actone and 98.5 ni
Y'eldf\l-gr?é ég fﬁﬁ?ﬂ’%ne in 200 mM of tetrahydrofuran is
MassSpdcerdmt (€SI fa/z TBeey68% (o) (M+H]het hyl si l yl chl oride are

added dropw se so that the tenperature does not exceed
5 0C. The solution is then stirred for 1 h at anbient
The fofloWiag @bmpounds Maybe dbtalbedadaldgously foExahbldXpt: anbi ent
tenperature. After the addition of 300 nml of toluene
the solution is cooled in an ice bath, and 500 m of
(1) 1mt|@rb-4a(2e3 4.6ctetra-Ooadtéyl-blacs mrarwsat-y)-2-(4 08 stetratydeofarsdcB-yloxy-

S) OC The organi c phase is then separated and washed

benz\xhb ZdFeous sodi um di hydr ogen phosphate sol uti on,
water, and brine. The solvent is renoved in vacuo, the
residue is taken upyin 250 of tol uene, and the

osol vent is ag

)L(Fappr ox._ 9
y )

Iy Yiel d: 52. 5 g
ect r um ESI +) : nlz = 467
- met hoxy- D gI uccmyr anos-1

-ylkyz- / et rahvdr of ur an- 3-yl oxy- benzyl ) -

benzene P so ut on of 5.40 g

§f¥&4_ﬂ3 | or o- 2- (4-t et rahydr of ur an- 3-yl oxy- ben
) benz

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

Mass spectrum (ESI*): m/z = 640/642 (Cl) [M+Na]"

Example XV




85 m. dry diethylether is cooled to -78 OC under
argon. 18.5 mM. of a 1.7 Msolution of
wo esobhi298 | i thi um in pentane are sl owy added PCDER209€062191
to the cool ed solution, and gpen the solution is
stirred for 45 mn at -78 0OC. Then a -78C-cold
solution of 7.50 g (ca. 90% pure) of
2,3J4,6-tetrakis-O (trinethylsilyl)-D glucopyranone in
1-Ch&ﬁo-¢ﬂ-(2 304 6 tdthd- OthvaryliB gldomadandsk DUYR-(4-( S)-@trahyirofuran-3-yloxy-
benzv %ILZeenBThe resulting solution is stirred for 2 h at
€—eand then a solution of 2.5 m nethanesul fonic
aC| din 65 mM. of nmethanol is added. The cooling bath

dt t d 16 h at
A solgiph 87 5781 G- ER A sl @ oB et atitomardfpgd v 24
(S)-twaHydmrad-ssmkwanlaylylbamhe ainb OrEt L trigtisyisilahe ih25 ml

d|chli83§!n'ﬁeg | Sngj[f%?q\f aﬁétpgl[}g%lag; I%a%? ;@d‘kg ? haﬁg 1%%1!2 boron trifluoride

ethelfa&‘saﬂetadggd aropiisecovies 1 eoghr 'Hfjd n@éulwng Img@dirbyé alﬁﬁ\ml f ad W,arrtdﬂw -10°C
ned extracts are drjed over.sodi ul fate, an . .
over AL Agupehis aodh B heBisn Aot Rl 2dHed dnd Bhestilih mixture is
extracteatwitrsetyl ibtatee 0he @rgahdim‘tasél’s wagHedutithf brinehéed over sodium

sulfagegrge{i kéﬁép&gﬁeg)ungewafuu 6% gﬁgllfllpgjré)smf duct gru'\r/%ﬁa by column
chroinatdgfapihp o giveaanirtlise ofylphizcantbbata ivdehers @l g betaytaticapproximately

1:3) 83 8 o ibaypnighenisds 1O

Yield: 9]3)3 92(1?9%(<fﬁlhdoey)r ahydr of ur an- 3-yl oxy-benzyl ) -
0 xy-DgI ucopyranos-1
Mass ?/FP%C rgm @S&’i} F‘ézpeﬁ??/égéic%@ﬁ V) - benzene Mass spectrum
(ESI+) : mz = 501/503 (A) [M+Na] + Exanmple XV
1-Chloro-4-(2,3,4,6-tetra-O act eyl - D- gl ucopyr anos- 1-vyl
)-2-(4-(f?)-tetrahydrofuran-3-yl oxybenzvD- benzene
Example XVI

1-Chloro-4-(2,3,4,6-tetra-O-allyl-D-glucopyranos-1-yl)-2-(4-( S)-tetrahydrofuran-3-yloxy-

benzyl)-benzene

A solution of 0.37 g 1-chloro-4-(1-methoxy-2,3,4,6-tetra-O-allyl-D-glucopyranos-1-yl)-2-(4-
(S)-tetrahydrofuranyloxy-benzyl)-benzene and 0.28 mL triethylsilane in 2.5 ml
dichloromethane and 7.5 ml acetonitrile is cooled to -20 °C. Then 0.16 mL boron trifluoride
etherate are added dropwise over 1 min. The resulting mixture is allowed to warm to -10°C
over 1 h. Aqueous sodium hydrogen carbonate solution is added, and the resulting mixture is
extracted with ethyl acetate. The organic phase is washed with brine, dried over sodium
sulfate, and concentrated under vacuum. The resulting residue was purified by column
chromatography to give a mixture of alpha and beta isomers (alpha: beta ratio approximately
1:9) as a thick oil.



A solution of 6.95 g 1-chloro-4-(1
- met hoxy- D- gl ucopyr anos- 1
WO yopAM2081- (f ?) -t et r ahydr of ur anyl oxy- benzyl ) - PETYERI966/062191
and 4.7 m. triethylsilane ig140 m dichl oronet hane
and 80 m acetonitrile is cooled to -10 C. Then 1.25
... .bo trifluoride etherate are added dropw se so
Yleld?héip qﬁgg}%g{th?qr@n t enperature remai ned bel ow 0 0C. The
Mass Spadctrum(EIS$):Siniz £ 683/685 (Q) f(M+Neajan i ce bath. Aqueous
sodi um hydrogen carbonate solution is added, and the

resulting mxture is extracted with ethyl acetate. The
or gani c phase is dried over sodiumsulfate, the

£ q is renoved, and the residue is taken up in 80
_rﬂqﬂlcxa € hl oromet hane. Then 8.5 m . of pyridine, 7.8 mi.
stirred for

of acetic anhydride and @)
4- di met hyl am nopyrl di ne e }@@ on is
nmbj re a hen
diluted with watéer. i
di chl or omet hane, It he jor gani ¢ phase is washed with 1 M

the solvent is rengyed the residue is recrystal l'ized
fromethanol to furnish the product as white crystals.
1-Chidre#dd R-RgRiGomyraiisyl -gi)-2t (4 Bi-tetraMedro fusqre 8y touyrbEe B8 H)enzene
mz = 619/621 () [MH + The foll ow ng conpounds may
be obt ai ned anal ogously to Exanple Xl V: (1)
To aFeldtiobmoii2.20 (| £hBro-4(8,3t46-tatradd aretyl-D-dappyaopsH1 ale?s (4-(R)-

e bR SN AR ol haiRENE hdsa PFEAT 15
aqueods petassium- @dandde)doluﬂogl [Itamﬂutmnosshrred at ambient temperature for 1 h

ant i pfiép i JAT Mo BHIGE0E Y 30 endepRl iR el S5itaan ang e

residi¥'1s Chiten withibriri, Sdlexratied lvﬂth@tlhw azgtbteDTgé uoropined baganib-extracts
are d¥|e21 over(sod{u% sulfsatter &(iihe LoNéM s re%ovég .bﬁ%zr‘és%ué’ %nc%?&ﬁatographed
on silica gel (dichloromethane/methanol 1:0->4:1).

Yield: 1.45 g (90% of theory )

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

The following compounds may be obtained analogously to Example XVII:

(1) 1-Chloro-4-(R-D-glucopyranos-1-yl)-2-(4-(S)-tetrahydrofuran-3-yloxy-benzyl)-benzene

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

(2) 1-Chluoro-4-(R-D-glucopyranos-1-yl)-2-(4-cyclopentyloxy-benzyl)-benzene



A solution of 0.37 g 1-chloro-4-(1-nethoxy-2,3,4
J6-tetra- O benzyl - D- gl ucopyranos-1-yl)-2-(4-

w@ Sostizi2oahydr of ur an- 3-yl oxy- benzyl ) - benzene apdr/@pie/062191

m. triethylsilane in 2.5 ml gpchl oronethane and 7.5 n
acetonitrile is cooled to -20 C. Then 0.13 niL boron
trifluoride etherate are adde%lgdropvvl over 1 mn.

1 h. Aqueous sadi u

" -10C over
car A S fonis
added, and t@e res s“extracted wth

et hyl acetate. The organi c phase is washed with brine,
dried over sodpu ) f'aée, and concentrated under
vacuum The resultilng resi due was purified by col um
chromat ography to §ve a mxture of al pha and beta

vass SBT3 o trer e YRR ™61 G V0. 30) o 1600%

of theory) Mass spectrum (ESI+) : mlz = 833/835 (d)

[

ORR G JQ%{?‘*&&%@VWO%% RGP
ran™-yl oxybenzvD- benzeng
1-chl oro-4-(1- nethoxy 2
anos-1-yl) -
(S) - tetrahydrofu anylloxy-benzyl ) - benzene and 0.28 nL
triethylsilane in 2.5, M dichloronmethane and 7.5 m
acetonitrile i@ cog eon -20 0C. Then 0.16 nL boron
trifluoride etherage are added dropw se over 1 min.
The resul ti .ng mxture is allowed to warmto -100C over

Massi sprectroopUESIS: eiadi 487W4BBCHIMTNadir bonat e sol ution is
added, and the resulting m xture is extracted with
ethyl acetate. The organi c phase is washed with brine,

(4) 1eChlerd-de(ReD-ghmdpynanes: fyht2=(4-eyedhexyloarhenaylptenareter
vacuum The resulting resjduespas puridied by col um

Oal yI gI ucopyr

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

(5) 1-Chloro-4-(3-D-glucopyranos-1-yl)-2-(4-cyclobutyloxy-benzyl)-benzene

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



chromat ography to give a m xture of al pha and beta
i soners (al pha: beta ratio approximately 1:9) as a
wo boosk2208 . Yi el d: 0.30 g (85% of theory) Mass BEEEPI0061062191
(ESI+) : mz = 633/635 (C) pghHNa] + Exanpl e XVI |
1- Chl or 0- 4- (b- D- gl ucopyranos-1-yl)-2-(4-(f?)-tetrahvdr
E ofluES@-S-yl oxy- benzyl)-benzene To a solution of 2.20
X8 0-4-(2,3,4J6-tetra-O acetyl - D-gl ucopyranos- 1-yl
)-2-(4-(R)- tetrahydrof - b | \- benzene in
30 n. of nethanol is af eous
pot assi um hyg {s stirred
at ambi ent tenperjaturge fo i and” then neutralized
with 4 M hydrochllorigdl acid. The nethanol is
evapor at ed, an® 't hg redddue is diluted with brine and
extracted with ethy acetate. The conbi ned organic
extracts are dried over sodiumsulfate, and the
1-Chiond-v e RtD-gico myranasd! -y 418 btethabydrefucdn-3ybikpbeapiesbnaene
silica gel (dichloronethane/ nethanol 1:0->4:1). Yield:
1.45 g (90% of theory ) Mass spectrum (ESI+) : mz =
Varighb®f 453 (Cl) [ MtH] + The fol | owi ng conmpounds may be
Ste tai ned anal ogously to Example XVII: (1)
~ Chl or 0-4- (b- D- gl ucopyr anos-1
To a-sylulier? of 315 (i) 2.0dv BaktgGi inf TTHFain-3B- mL okietrabydrgiuyanie mdded12 mL of

2.5 \/BRE) iﬁ@?)g_nE?EJ%]-{)g@_-§|)°8;a61yf§ig§g§?}11lo4’aefor(fa hidutd 16,6073 of (5)-3-14-
(5-bremio)2-enl¢rb-tmpeyi i3 plerioxlletetralneinafytan-ih 4 0 renefVESis soded atH23 to -20
°C aré)a!E %rge?dﬁ 6%(?%@628%# %ézcglg bf £,Mﬁ%e]tr-lékig;%-(t;ir'n(e:mypsﬁﬁ)'-éig(luco-

pyranone)in Z-rild of BHF &hgdiied @y r20nto 418 P@XRhelreadtion)is thenatimed 26 °C for 1
hour fg%){\f gﬁsd &)E.?bg’bﬁ 8%%'8?3#”2%%04%? o? %}Neggw "ya;que%ug NH,CI solution is
added\tb Jué@ndhdthe yedctibre i@l ok pf K@ BE)i$ pddexharehtbe organic layer is separated.
The aqueous layer is extracted with 30 mL of EtOAc. The combined organic phases are

dried over MgSO, and concentrated.

Step ii)

The residue of step i) is dissolved in 100 mL of MeOH and 0.52 g of MeSO3;H and stirred at
43 °C for 4 hours. The reaction is then cooled to 5 °C and quenched with 20 mL of 10 weight-
% NaHCO; aqueous solution. MeOH is distilled under reduced pressure and 25 mL of water
and 25 mL of EtOAc are added. The organic layer is separated, and the aqueous phase is
extracted with 20 mL of EtOAc. The combined organic phases are dried and concentrated to
dryness.

Step iii)

The residue of step ii) was dissolved in 63 mL of MeCN and 43 mL of CH,Cl, and cooled to
-20 °C. 7.59 g of triethylsilane is added, followed by addition of 6.95 g of boron trifluoride
etherate. The reaction is warmed up gradually from -20 to 10 °C over 2 h. 40 g of 10 weight-
% NaHCO; is added to quench the reaction. The organic solvents are removed under
reduced pressure. 50 mL of isopropyl acetate and 12 mL of water are charged and the
mixture is stirred at ambient temperature for overnight. The product is filtered and dried.
Yield: 13.5 g (65 % of theory)



Mass spectrum (ESI+) : mz = 480/482 () [ MtNH4] + (5)
1-Chl oro-4-( b-D gl ucopyranos-1

WO ydopAM2(81- cycl obut yl oxy-benzyl ) - benzene Mass BEEEPI0061062191
(ESI+) : mz = 452/ 454 (C) ph#NH4] +Exanple XVI1 |
1- Chl or o- 4- (b-D- gl ucopyranos-1-yl)-2-(4-(S)-tetrahvdro

furan- 3- yl.axy-pbenzyl)-b Mariant A Step i) To a
Mas%%‘?%#’f‘%\q(%gﬁ-@}é ‘rff%"léﬁﬁ@g’ C in THF in 30 m. of
tetrahydrofuran is added 12 ml. of 2.5 MBuULi in
Varih? ane at -15to -5 0C and stirred at -10 0OC for 20
%tes. 10.00 g of (S)-3-[4-
Instea8-oPBaNIELinckd poil) Of \erianyA J-PgOIax y$ed. The atepdliipand dihareras in
.10 mM. of THF is added at -23 to -20 OC and stirred at
vanans?- oC for 20 min. 20.32 g of
2,3J4,6-tetrakis-O (trinethylsilyl)-Dglucopyranone in
Vv 7.m. of THF is added at -20 to -18 OC. The reaction
an hen stirred at -20 OC for 1 hour and warnmed to -12
Inste@& of Buklg Gt inatepip of variait Al-PriagCIASCME ugdd. -THe 3tppaGiYand iii) are as in
.NF%CI solution is added to quench the reaction. 40 nml .
vanagt AMrBE i s added and the organic |ayer is separat ed.
The aqueous | ayer is extracted with 30 m. of EtOAc.
Vari ThE_con‘oi ned organi c phases are dried over MpSO4 and
entrated. Step ii) The residue of step i) is
Stepd) ssol ved in 100 m . of MeOH and 0.52 g of MeSQOBH and

stirred 4 4 hours. The reaction. | hen .

To agglufirion 500 8 ik Kpiombrairiarar e FanenHgahifiypan in 4 mL
of THE &E0H0CR) @)(oe alternatidelyt at@0.°CHE B oy chiagded| 8.4 ehLLofded M i-

r ed_pressure and 2 o\ and 25 m . of __
gLk T TR TR teaciiC SPrhe A o) 76 0805 509 sPhlga %28 C. 430
of 2,3, h&-tetraleo-Ts(trirhatbisilys)-B-glucapyradons ihi2 M0 of THF & adde@Attopwise. The
reac{q?\els %hoembsltirr]r% a0 for 2 'HaRc? useo%rs?\ll-ﬂbll secg ut%r}\d(z (\)/v%?g%rt]-%,albenq L)is
added to quench the reaction. MTBE (8 mL) is added and the organic layer is separated. The
aqueous layer is extracted with EtOAc (30 mL). The combined organic phases are dried over
MgSO, and concentrated.

Step ii)

The residue of step i) is dissolved in MeOH (20 mL) and MeSO;H (260 mg, 2.8 mmol) and
stirred at 43 °C for 3 h. The reaction is then cooled to 5 °C and quenched with 10 weight-%
NaHCO; aqueous solution (12 mL). MeOH is distilled under reduced pressure and water (4
mL) and EtOAc (30 mL) are added. The organic layer is separated, and the aqueous phase
is extracted with EtOAc (20 ml). The combined organic phases are dried and concentrated to
dryness.

Step iii)

The residue of step ii) is dissolved in MeCN (17 mL) and CH.,Cl, (11 mL) and cooled to -20
°C. Triethylsilane (2.08 g, 17.9 mmol) is added, followed by addition of boron trifluoride
etherate (1.9 g, 13.4 mmol). The reaction is warmed up gradually from -20 to 10 °C over 2 h.
10 % NaHCO; (25 mL) is added to quench the reaction. Organic solvents are removed under
reduced pressure. Isopropyl acetate (15 mL) and water (5 ml) are charged and the mixture is
stirred at ambient temperature for overnight. The product is filtered and dried.

Yield: 0.91 g (27 % of theory)



dryness. Step iii) The residue of step ii) was

di ssolved in 63 m. of MeCN and 43 ml. of CH2Cl 2 and
w@ombaeh20o -20 0C. 7.59 g of triethylsilane i spemarmN6/062191

foll owed by addition of 6.95gg of boron trifluoride

etherate. The reaction is warnmed up gradually from -20

to 10 0 er 2 h f Mei ght- % NaHCO3 i s
Mass, SRS “t“gE%grﬂ,ﬂr% T%ﬁ‘ﬁ)@g@i[ﬁgl The organic solvents are
renoved under reduced pressure. 50 nml. of isopropyl
Varid$ tate and 12 ml. of water are charged and the

4—%&”' ure is stirred at anbient tenperature for

Stepayerni ght. The product is filtered and dried. Yield:

To asghlafel 280 ¢ Sl T lolb PaHora be Sl Shelporyt Ay Bictaran
in 4 mL epTHF 2023,0, I|§36|<bwb9\char@b?®§l mst: 1.5 J-PINngcmepa TIHF) The
reactgy s efirid 352 3¢ 1 b AL B4 3 00 D Rrsefans Brdfrastyd g0

glucdﬁyiarﬁmhe r$2 inil) ofaTHF isiadfledit®p@isel The Adacion isAherVétirtedrdt -20 °C for 2
sol ution

n. Aquieplis NP8 (28 WBBHRY 52 B0 a90egite RS the reagiipR TBE @

mL) kswdded and tfherdrgarﬂcf: layElHs abpdrated. TRe B§udous I@)et isrdxatabtéd lith EtOAC

sl ow char
(30 B\ §Re phbined nibaRie Phases pBate seTNosl; prdorfenieiog
for 16 hours and cooled to -23 0C. 4.3 g of
St 2J3J4,6-tetrakis-O (trinethylsilyl)-D glucopyranone in
€PH) | . of THF is added dropw se. The
The residue of step i) is dissolved in MeOH (20 mL) and MeSO;H (260 mg, 2.8 mmol) and

stirred at 43 °C for 3 h. The reaction is then cooled to 5 °C and quenched with 10 weight-%
NaHCO; aqueous solution (12 mL). MeOH is distilled under reduced pressure and water (4
mL) and EtOAc (30 mL) are added. The organic layer is separated, and the aqueous phase
is extracted with EtOAc (20 ml). The combined organic phases are dried and concentrated to

dryness.

Step iii)

The residue of step ii) is dissolved in MeCN (17 mL) and CH.,Cl, (11 mL) and cooled to -20
°C. Triethylsilane (2.08 g, 17.9 mmol) is added, followed by addition of boron trifluoride
etherate (1.9 g, 13.4 mmol). The reaction is warmed up gradually from -20 to 10 °C over 2 h.
25 ml aqueous 10 weight-% NaHCO; are added to quench the reaction. Organic solvents are
removed under reduced pressure. Isopropyl acetate (15 mL) and water (5 ml) are charged
and the mixture is stirred at ambient temperature for overnight. The product is filtered and
dried.

Yield: 2.2 g (65 % of theory)

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



reaction is then stirred at -20 0C for 2 h. Aqueous
NHACI solution (25 weight-% 12 m.) is added to
w@ eaakoshe reaction. MIBE (8 m.) is added anpCT/BPR2006/062191
organic |layer is separated. ghe aqueous |ayer is
extracted with Et CAc (30 m ). The conbi ned organic
phases are dried over Cﬁ and concentrated. Step ii)
The residue of step i) is 08| ved in MeOH (20 m .)
and MeSCBH (260 g, 2.8 nnDI) and stirred at 43 0OC for
The reaction is then ol.ed t nd quenched
proses o BPadra beeBPaYBRIGeosRLBIBHef12 i ).
NEOH is distilled under reduced pressure and water (4
m _) and EtOAc (30 _ni ) are added. The organic | ayer
is séﬁhrated 4-Fhe ~9u§1phase is extracted with
ed organi c phases are dried
[ ess. Stepiii) The residue of
step ii]) IS dlssolved in MCN (17 m.) and CH2Cl 2 ( 11
NANCOdoad to -20 OC. Triethylsilane (2.08 g,
17.9 mmolosi s added, followed by addition of boron
trifluoride etherate ( 1.9 g, 13.4 mmol). The reaction
i's warmnmed up gradually from-20 to 10 OC over 2 h. 10
% NaHCOB (25 ml.) is added to quench the reaction.
Crg%.?fmsolvents are renoved under reduced pressure
Isopropyl acetate (15 nml.) and water (5 n1) are

ed th ti
Cerfper diipresigpoBuh Hidaietoibaheul ATBhi P b, S
dr | tettahydrefuchn-DyIBt tgrdhgaro?dg’mh-at-ylmfcy) Mass spectrum
(ESI+) : mlz = 451/453 () [MH + Variant E: Step i)

R® denotes hydrogen;

characterised in that in a compound of general formula Il

OR? Cl

wherein R' is defined as hereinbefore and

R? independently of one another denote hydrogen, (C1.1s-alkyl)carbonyl, (C1.1s-
alkyl)oxycarbonyl, arylcarbonyl, aryl-(C.s-alkyl)-carbonyl, aryl-C_s-alkyl, allyl,
R®RPR°Si, CR®RPOR’, wherein two adjacent groups R? may be linked with each
other to form a bridging group SiR’R®, CR?R® or CR?0ORP-CR*0OR®; with the proviso
that at least one substituent R? is not hydrogen;

R? R’ R° independently of one another denote C.4-alkyl, aryl or aryl-C.s-alkyl,
while the alkyl groups may be mono- or polysubstituted by halogen;

L1 independently of one another are selected from among fluorine, chlorine,
bromine, C,s-alkyl, C;4-alkoxy and nitro;



To a solution of 2.90 ¢

(S)-3-[4-(5-io0do-2-chl oro-benzyl) - phenoxy] -t etrahydr of
waoie@n/1202088 m . of THF at -23 0C, is slowy chapgearPB06062191

m. of 1.0 M/-PrMgCl/LiCl ig7THF. The reaction is

stirred at -22 0OC for 20 mnutes. 4.3 g of

2,3J4,6-tetrakis-O (trinethylsilyl)-Dglucopyranone in

2 m. of THF is added dropwi se. The reaction is then

st i whikcbyethe a0 gftiipé enentiofed iAdhee defihitiin4sEthesabovt igedups Zive meant

wei ght-% 12 ) _iIs added to, guench th t.ion. _
rether naph Py drausiy SR THECS PGl & AoRpUpetLed Wi L1
separated. The aqueous layer is extracted with EtOAc
O m ). The co rgani c hase dried over
S8 PretU B B TS ed Biroobh Secedefiue of ot op
i) is dissolved in MeOH (20 m.) and MeSG3H (260 ny,
2.8 mol) and stirred at 43 0OC for 3 h. The reaction
is then cooled to 5 0C and quenched with 10 wei ght -
Na HeIG8e stfoeprepaciyy the icompodadsaf genersbforinula Ikli sti | | ed
under reduced pressure and water (4 m ) and Et OQAc (30
m ) are added. The organic |layer is separated, and
the gpieous phage ts extrasted with EtOAc (20 ml). The
conbijned or gs g e Rried and concentrated to
dr ynes ¢ esi due of step ii) is
dISSO| and CHMCI2 ( 11 m.) and

cooé 2, R@C Tri et h&/lSlIane (2.08 g, 17.9 nmol)
d%led fol'l'owed by addition of boron trifluoride

etherateO(Rl 9 g, 13.4 muol). The reaction is warned
up gradually from-20 to 10 OC over 2 h. 25 nl aqueous
10 wei ght-% NaHCO3 are added to quench the reaction.

O gaimereinsol vents are renoved under reduced pressure

| sopropyl acetate (15 m ) and water (5 m) are
charged and the mixture is stirred at ambi ent

t enRer ademotesfoytiobutgl byadientyl, loyclphedl R-tdtrah§drbfuearedtyhisd

tetrahydrofuran-3-yl or tetrahydropyran-4-yl; and

R? independently of one another denote hydrogen, (C1.1s-alkyl)carbonyl, (C1.1s-
alkyl)oxycarbonyl, arylcarbonyl, aryl-(C1_s-alkyl)-carbonyl, aryl-C,_-alkyl, allyl,
R®RPR°Si, CR®RPOR’, wherein two adjacent groups R? may be linked with each
other to form a bridging group SiR®R®, CR?R® or CR?0OR"-CR*0OR®;

R? R’ R° independently of one another denote C.4-alkyl, aryl or aryl-C.s-alkyl,
while the alkyl groups may be mono- or polysubstituted by halogen;

L1 independently of one another are selected from among fluorine, chlorine,
bromine, C,s-alkyl, C;4-alkoxy and nitro;

while by the aryl groups mentioned in the definition of the above groups are meant
phenyl or naphthyl groups, which may be mono- or polysubstituted with L1;



dried. Yield: 2.2 g (65 %of theory) Mass spectrum
(ESI+) : mz = 451/453 (Cl)[M+H +Cl ains 1. Process for

w@e@paring t he conpounds of general formula |, P@VEP®061062191

R1 denotes cyclobutyl, cycloggntyl, cyclohexyl,
t et rahydropyran-4-yl ; and denoj es hydrogen;
cha‘fhﬂ%‘g‘?rfsgédp {]hﬁt ?ﬁa?‘r’?wdagfg&ﬂﬁ@ﬁf?ﬁnulﬁ I@ener al fornula
Il whgeein RL ig definad ag_hereinbefore and R2

8- al kyl ) oxycar bonyl

-3-al kyl)-carhpnyl, aryl -G
ad) Bt
adj gr.o R2 may be linked with each other to
form a bi@GRigi ng group Si RaRb, CRaRb or CRaORb- CRaCRb;
not hydrogen; Ra, Rb, Rc independently of one another
denghereidi R'amal dagh R airy Hefinedais\Herdihbefd@readnidy| , whil e t he
hal ogen; L 1 independently of one another are sel ected
f r oR" andemgteis| hydrdgea, Ccdaikylj (0z.4-alkydedrbenyl, @Cr_3alkyljoxlcarbonyl,
nmeant phenyl or napht hyl groups, which may be nono- or
ective groups R2 not

R-t et rahydrof uran-3-yl, Stetrahydrofuran- 3-yl or

i ndependentd _ erRdenot e hydrogen, (G .i
Jdyb, RaRbRcSi, CRaRbORc, wherein two

with the proviso that at |east one substituent R2 is

al kyl groups nmay be nono- or pol ysubstituted by

G -4-al koxy an itro.while by the aryl groups

rren?rlylgﬂr 8n%na'?'ﬁ@ﬁ'@pﬁyn'lcﬂb(9ﬂylof t he above groups are

pol tituted wth.L1l: the .oratec

poi Wbt AT st an e R RORS

is reacted with a reducing agent.

Process for preparing the compounds of general formula 11,

OR? Cl

wherein

R' denotes cyclobutyl, cyclopentyl, cyclohexyl, R-tetrahydrofuran-3-yl, S-
tetrahydrofuran-3-yl or tetrahydropyran-4-yl; and

R? independently of one another denote hydrogen, (C1.1s-alkyl)carbonyl, (C1.1s-
alkyl)oxycarbonyl, arylcarbonyl, aryl-(C.s-alkyl)-carbonyl, aryl-C_s-alkyl, allyl,
R®RPR°Si, CR®RPOR’, wherein two adjacent groups R? may be linked with each
other to form a bridging group SiR°R®, CR?R" or CR?0OR"-CR?0R"; and

R' denotes hydrogen, C,s-alkyl, (C14-alkyl)carbonyl, (C,.s-alkyl)oxycarbonyl,



2. Process for preparing the conpounds of general
formula I'l, wherein RL denotes cycl obutyl,
weyabapent vyl , cycl ohexyl, R-tetrahydrof uran- 3-p¢T/EP2006/062191
St et rahydrof uran- 3-yl or teggahydropyran-4-yl; and R2
i ndependent|y of one another denote hydrogen, (G .i

8-al k carbon | kyl ) oxycar bonyl ,
ar y‘l‘%'é?'&?ﬂ’{)l arygfws-(a e OQPa’]kyI) carbonyl, aryl -
- 3-al kyI allyl, RaRbRcSi, CRaRbORc, wherein two

20l gog cgrﬁﬁ%goegf?%nﬁ@yoéppaﬂa& S o R Con A k!,

Ra, wliﬁb,th&@lkymiewﬂeylbé)fndmb onsolubsiiteted by malogen;

G -4-alkyl, aryl or aryl-G -3-alkyl, while the alkyl

groups may be nono- or polysubstltuted by hal ogen; L 1

i ndepend@éndn;aemfy dilvfe ahoﬂl'\bﬁérea{ebcml fearh afhohg AdREHE) Bijorine,
orine, chI BEI I? ; G -3-al kyl, G -4-al koxy
"R C14iA V'e ¢ ﬂ’&'%ﬂ 8 oups nentioned in the

defl nition of the above groups are neant phenyl or

napht rou whi ch ol ysubstituted
i DSy 8 AR BiaPE atphEATacHB I, SeGiHsB o e Abay s are meant
f orphgngl drldaphﬂhgl@?buﬁpsl?hh&ﬂanmBﬁo%@o@@ﬁbﬂmdedl&nth L1;
her ei nbef ore and Rl denotes hydrogen, G -6-al kyl, (C
-4-al kyl ) carbonyl, (d -4-al kyl)oxycarbonyl,
ar ycthaaaidmrsxeb in thayan 6fganodetallic\coinpoandoftié formlaid & t he
term "aryl i s defined as hereinbefore; is reacted
Wi th ; Ihg_agenO—-B. Process for preparing the
@ 4l fornmula |11 Viwherein

wherein R' is defined as hereinbefore and M denotes Li or MgHal, wherein Hal
denotes Cl, Bror |;

or a derivative thereof obtained by transmetallation;
which compound of the formula VI may be obtained by halogen-metal exchange or

by the insertion of a metal in the carbon-halogen bond of a halogen-benzylbenzene

compound of general formula V

Cl O-R'
v
X

wherein R' is defined as hereinbefore and X denotes Br or |;

and optionally subsequent transmetallation, is added to a gluconolactone of general
formula IV



R1 denotes cycl obutyl, cyclopentyl, cycl ohexyl,
R-t etrahydrofuran-3-yl, Stetrahydrofuran- 3-yl or
w0 edocabozds opyr an-4-yl; and R2 i ndependentl|y of POEP2006/062191
anot her denote hydrogen, (C y7p 8-al kyl)carbonyl, (G -i
8- al kyl ) oxycar bonyl, aryl carbonyl, aryl-(C
-3-al kyl)-carbonyl, aryl-C -3-alkyl, allyl, RaRbRcSi,
CRaRbORc, wherein two adjacent groups R2 may be |inked
with ggth other to forma bridging group Si RaRb, CRaRb
ORb- CRaORb; and Rl denotes hydrogen, G -6-alkyl,
oar bonyl, (G
- 4- al kyY’) oxy€ar bonyl , arylkgar bonyl, aryl-(C
Ra,

- 3-al kyl) - car bonyl ; , Rc independently of one
anoRf@T hot'ORG - 4-al kyl , aryl or aryl-G -3-alkyl,
whil e theggkkyl groups may be nono- or pol ysubstituted

by hal ogecn); L 1 independently of one another are

sel ected fromanong fluorine, chlorine, brom ne,

G -3-al kyl,,. G -:4-al koxy and nitro; while by the aryl

gr ofe t'?aﬁgarq'wef%édaﬂ'ﬁdniti on of the above groups

are meant phenyl or naphthyl groups, which may be

nono- _qr stituted with L1: character. i .

¢ haifen e RelaKEiRhed [rEtefi i doisr o Al SREFAR Dhyr where R

wh edemiotesRl,_¢-atkydl i thesgtesench eif an abidfand @ ptiohllyltiieprotiect obtained in
or

Hal ,. wh [ | d cl. .B |z .
oo e ey piih el hereif FOBSTRR Hinkoripded intd sibsegyentreaction
tr:]o lnipltmald aq{latltnlgmg‘bnr inol the Vfobdlai.yot r: lﬁ@r_nmjtﬁ mitv_lilmlleib)R' denottes I(C1_4-
a - xchange or insertion a a
e e e e o R T N o T )
conpleerain thé teymrtaryillis tefimadlas Réreihisaferen R1 i s defi ned as
her ei nbefore and X denotes Br or |;

Process for preparing the compounds of general formula XXXIII,

XXX

wherein

R' denotes cyclobutyl, cyclopentyl, cyclohexyl, R-tetrahydrofuran-3-yl, S-
tetrahydrofuran-3-yl or tetrahydropyran-4-yl; and

R? independently of one another denote hydrogen, (C1.1s-alkyl)carbonyl, (C1.1s-
alkyl)oxycarbonyl, arylcarbonyl, aryl-(C.s-alkyl)-carbonyl, aryl-C_s-alkyl, allyl,
R®RPR°Si, CR®RPOR’, wherein two adjacent groups R? may be linked with each
other to form a bridging group SiR°R®, CR?R" or CR?0OR"-CR?0R"; and

R? R°,R® independently of one another denote C,.4-alkyl, aryl or aryl-Cy_-alkyl,



and optionally subsequent transnetallation, is added

to a gluconol actone of general forrmula IVWherein R2 is
wa@sookaeeinbef ore defi ned, then the adduct obtaPeEEP1086/062191

reacted with water or an alcephol R -OH where Rl

denot es Ci-6-alkyl, in the presence of an acid and

P I

subsequent reaction with an acylating agent into the

A k )65 %P&’?g?%(‘%mﬂa&fv’%f?e’é%‘?g}f GSQ‘FRH‘ m%?PWB%fmoﬁp)Prme

or wromine, G s-alkylCkyhkogpaddiwd;, wherein the term
"aryl" is defined as herei nbefore. 4. Process for
preparing the conpounds of general formula XXXII1I,

XXXA/HnIe bynae aryn gislips ﬁrmgtleﬁedm(tlhgbeﬂn}tlon of yrd amﬁétg%/dups are meant
ycl.ohe et r ahydr of ur an of u
S R chap by BN e g beaﬂ%"?z?ﬁﬂ‘? sptRifhas W

one anot her denote hydrogen .1 8- alkyl)carbonyl

S ctlrgtigRed bR ¥ Srpd EQ'E@Y of @5 Formie YR e oresi

CRaRQﬁEc wherein two adjacent groups R2 may be I|nked
ach . other to forma bridging group Si RaRb, CRaRb
or - ORb; and Ra, Rb, Rc |ndependently of one
anot her | denpote Gi - 4- 5wmy| aryl or aryl -

ile the al kyl groups may be nono- or

guted by hal ogen; L 1 independently of one
anot her are selected from anong fluorine, chlorine,

br ophétein F8 is defilddyds. hedeinbefatekoxy and nitro; while by
the aryl groups nmentioned in the definition of the
above groups are neant

is metallated to yield a metallated D-glucal of the formula XXXI

OR®

0O M
XXXI

R?O"
OR?

wherein R? is defined as hereinbefore and M denotes lithium or a magnesium
moiety;

which is optionally transmetallated to yield a metallated D-glucal of the formula
XXXI, wherein M denotes a magnesium, zinc, indium, boron, tin, silicon or chromium

moiety; and

the metallated or trans-metallated D-glucal of the formula XXXI is reacted with an
aglycon of the formula V

Cl O-R'
v
X

wherein R' is defined as hereinbefore and X denotes a leaving group;



phenyl or naphthyl groups, which may be nono- or
pol ysubstituted with L1; characterised in that a
w@e@baoizesl D- gl ucal of the formula XXX wher ei "PR2ZEPB06/062191
defined as hereinbefore; is pptallated to yield a
netall ated D-glucal of the formula XXXI wherein R2 is
defined as hereinbefore and M denotes lithiumor a
magnesi um noi ety; which is optionally transnetall ated
t 0 ipitied presemdetaflal tedneiioPnytal@atalyst the formula XXX,
wherein M denotes a magnesium zinc, indium boron,
tin, silicon or chrom um noiety; and the netallated or
t r aoSigieh glucal dativetivi afeisd forhulaheXdipr mul a XXXI i's
reacted with an aglycon of the formula V wherein RL is
defined as herei nbefore and X denotes a | eaving group;
in the presence.of @ transigion netal catalyst to

yi el 3 of Rhe formula XXXI I XXX |
wher e « Ji ned as herei nbefore; and the
gl ucal ative of the formula XXX XXX8 converted to
t he_pr od of the formula XXXI'II by the addition of
wat Bro he doubl e bond of the glucal noiety, in

parti cul @R’by hydroboration of the double bond and
subsequent cl eavage of the carbon-boron bond or by
epoxi dation or di hydroxylation of the double bond and

SUbgREHEIRM' driRicfCdrk @Bfid ddWeréiRBefoledBhd anoner i ¢
car bon- oxygen bond. 5. Process for preparing the

conmpounds of general formula XXXIII,
the glucal derivative of the formula XXXl is converted to the product of the formula

XXXIII by the addition of water to the double bond of the glucal moiety, in particular
by hydroboration of the double bond and subsequent cleavage of the carbon-boron
bond or by epoxidation or dihydroxylation of the double bond and subsequent
reduction of the resultant anomeric carbon-oxygen bond.

Process for preparing the compounds of general formula XXXIII,

XXX

wherein

R' denotes cyclobutyl, cyclopentyl, cyclohexyl, R-tetrahydrofuran-3-yl, S-
tetrahydrofuran-3-yl or tetrahydropyran-4-yl; and

R? independently of one another denote hydrogen, (C1.1s-alkyl)carbonyl, (C1.1s-
alkyl)oxycarbonyl, arylcarbonyl, aryl-(C.s-alkyl)-carbonyl, aryl-C_s-alkyl, allyl,
R®RPR°Si, CR®RPOR’, wherein two adjacent groups R? may be linked with each
other to form a bridging group SiR°R®, CR?R" or CR?0OR"-CR?0R"; and



XXXI'I'l wherein Rl denotes cycl obutyl, cycl opentyl,

cycl ohexyl, R-tetrahydrofuran-3-yl, Stetrahydrofuran-
wW@E2006/120208 et r ahydr opyr an-4-yl ; and R2 i ndependecit/Ep2008/062191

one anot her denote hydrogen, 78§C .1 8-al kyl ) car bonyl,

(G -i 8- alkyl)oxycarbonyl, arylcarbonyl, aryl-(GCi

-3-al kyl)-carbonyl, aryl-C -3-alkyl, allyl, RaRbRcSi,

CRaRbORc, wherein two adjacent groups R2 may be |inked

Wi tiR?, RS,CR? ot.haﬁpehderiuyrdfbae anottgr dehoty oupalsyu%rwara@ﬂacﬁq alkyl,

of one

O AR aRTS s iR gronepUroisbSRERAE) nalooghy o1

whil e the al kyl groups may be nono- or pol ysubstituted

h n; i nde end nt | anot her _are
oo o€ di0HenRemivst Gop DGR ere BlaciiTih SipoR e, chiorine,
G -Bromingy IC,.;-Glkyl Cal-Kiksyy afthhittot ro; while by the aryl
groups nentioned in the definition of the above groups
are meant phenyl or naphthyl groups, which may be

rrﬁnmhllectfy thelays ggmgi_s mentionew i ?hhéﬁdef%rmmrdﬂtﬁbcﬂe@rdups are meant
at rote 0 t he or nu r n
o heyfar g i ormutt, Wil abe frong o polistosides hath 4

the correspondi ng glucal oxi de of the formula XXXV

XXXV wh [ d h b : dth
ol R seady e Broed B 96 oS A REKy th o
nmet alépg?t ed aglycon of the formula VI wherein Rl is

her ei nbefore and M denotes a |ithium
i nc,

wherein R? is defined as hereinbefore;

is epoxidated to yield the corresponding glucaloxide of the formula XXXIV

OR?

w0 XXXIV

wherein R? is defined as hereinbefore; and

the glucaloxide of the formula XXXIV is reacted with a metallated aglycon of the
formula VI

Cl o-R'
v
M

wherein R' is defined as hereinbefore and M denotes a lithium, magnesium, zinc,

indium, aluminum or boron moiety;



i ndium al um num or boron noiety;to yield the product

of the fornmula XXXIIl. 6. Process according to claim4
wo@roos/ 12268 act eri zed in that the compound of thecDeEP®O&EN62191
formula XXXII'l is transforneggqto the conmpound of

general fornmula | wherein Rl is defined as

herein ore an enot e by cl eaving the
protf’é’éet?ﬂ;'@pé?%‘lfggﬁgﬂgﬂﬂﬂ “hydrogen. 7. Process
for preparing the conpounds of general forrmula II,
wherein R1 denotes cycl obutyl, cycl opentyl,

cycl ohexyl, R-tetrahydrofuran-3-yl, Stetrahydrofuran-
3- YiProBéss aicoringto @imhalnord oHarackerizeRin thadtheaapolhy obthe general

L G B s AT
I |-G -3-alkyl, allyl, RaRbRcSi,
CRaRPORc, wh ~adjfacemlt groups R2 may be |inked

Wi th A bridging group Si RaRb, CRaRb
or CRa( b; Ra, Rb, Rc independently of one

ano% er 2(%) %rG -4-al kyl, aryl or aryl-G -3-alkyl,
whi th | Kyl groups may be nmono- or pol ysubstituted

by hal og@R,%L 1 independently of one another are

sel ected fromanong fluorine, chlorine, brom ne,

C -3-alkyl, d -4-alkoxy and nitro; while by the aryl
gr owlipereinERitis defiribdi a3 Heh@inblfbienaridi RTdepbtesite above groups
are neant phenyl or naphthyl groups, preferably phenyl
groups, which nmay be nono- or pol ysubstituted with L1,
chasyacleavingthd protettivetgreups! Rfaws Beidg hyaraben.e of t he
formul a XXXV wherein R2 is defined as herei nbefore and

Process for preparing the compounds of general formula I,

OR? Cl

wherein

R' denotes cyclobutyl, cyclopentyl, cyclohexyl, R-tetrahydrofuran-3-yl, S-
tetrahydrofuran-3-yl or tetrahydropyran-4-yl; and

R? independently of one another denote hydrogen, (C1.1s-alkyl)carbonyl, (C1.1s-
alkyl)oxycarbonyl, arylcarbonyl, aryl-(C.s-alkyl)-carbonyl, aryl-C_s-alkyl, allyl,
R®RPR°Si, CR®RPOR’, wherein two adjacent groups R? may be linked with each
other to form a bridging group SiR®R®, CR?R® or CR?0OR"-CR*0OR®;

R? R’ R° independently of one another denote C.4-alkyl, aryl or aryl-C.s-alkyl,
while the alkyl groups may be mono- or polysubstituted by halogen;



Hal denotes F, C, Br, G -3-al kyl carbonyl oxy,
G - 3-al kyl oxycar bonyl oxy or C -3- al kyloxy; is reacted

wowdok/12020®t al | at ed agl ycon of the forrmula VI wheT/2P10064062191
Is defined as hereinbefore apg M denotes a |ithium
magnesi um zinc, indiumor boron noiety; to yield the
prod ct ornula || for arin .
D e 0 2ol S L2 5ar S e e
cycbmbmtey IC.:-alkgl, Cpaalkpxy arymitrohexy! ,
R-t et rahydrofuran-3-yl, St etrahydrofuran-s-yl or
tetrahydropyran-4-yl; and X denotes a brom ne atom or
a iwkilesy the angl grups avdneiohetEidl thedéffntonaf hﬁwb groups are meant
chlci}?lde derjyative of the fornula Xll é
def R1EEY! g*aah groups, greferably AhEQY orgHpsehic U@Hb;?sm%m or
bengaiysubstititedwithe.1; an ester or a benzonitrile; is
reacted with a hal obenzene of the formula XXVII XXVII
wherein Z5 denotes a fluorine, chlorine or iodine
at otHaracterised ipthas & gieosd derivativeadithé fdrmuROaXW an
i nter mgdi ate conpound of the fornula XXVI wherein X

are defined as hereinbefore; and the

Helonpound of the fornmula XXVI is reacted

Wi th -OH,[ wherein RL i fined as herei nbefore, or

' egﬁef, in the presence of a base to yield a

wherein R? is defined as hereinbefore and
Hal denotes F, Cl, Br, Cy_s-alkylcarbonyloxy, C,.s-alkyloxycarbonyloxy or C,_s-
alkyloxy;

is reacted with a metallated aglycon of the formula VI

Cl O-R'
v
M

wherein R' is defined as hereinbefore and M denotes a lithium, magnesium, zinc,

indium or boron moiety;

to yield the product of the formula Il

Process for preparing the compounds of general formula V,

Cl O-R'
v
X

wherein

R' denotes cyclobutyl, cyclopentyl, cyclohexyl, R-tetrahydrofuran-3-yl, S-



benzophenone derivative of the formula VI1 VIlwherein

X and Rl are defined as hereinbefore; and the
whenzsapizesione derivative of the formula VI i sPCEER1086/062191

with a reducing agent in theygresence of a Lew s acid

to furnish the conpound of the fornmula V as defined

abov 9. Proc r rin npound of general

forﬁ?ﬁ?'&yc{m}é@ fyngr H”h&d B)éraae"ngln@H’oas inclaim?2,

character| zed in that an aglycon of the formula V
rein nd RlL are defined as jn claim8, is

obt i nequenﬂ S# WPB’&@S@OQC‘H&'%'H% {0(5n 'claim8, and said

corrpound of general fornmula Vis transfornmed into an

< BT ke PRDL Lo Q%qufm%ﬂ”' 7428 R Aol

V\herel n Hal denotes C, Br or I;by an hal ogen-net al
exchange or by the insertion of a netal in the

s B'en bond of the conpound of general fornula

[ionally sy@gsequent transnetal |l ation; and

retal | i ¢ conpound of the formula VI is

y a gluconol actone of general fornula IV
wherein R2 I's as hereinbefore defined, in accordance
with the process according to claim3 to obtain an
Iaréetgeggﬂ edggn?%g%aé‘&%ngrl a gﬁrblla’tivmgeeolf rs]ucI::\F12 as ﬂgrr\]goyﬁalnhydride,

an ester or a benzonitrile;

is reacted with a halobenzene of the formula XXVII
5

T o

wherein Z° denotes a fluorine, chlorine or iodine atom;

in the presence of a catalyst to obtain an intermediate compound of the formula
XXVI

Cl 70
O O XXVI
wherein X and Z° are defined as hereinbefore; and

the intermediate compound of the formula XXVI is reacted with R'-OH, wherein R’ is
defined as hereinbefore, or an anion thereof, in the presence of a base to yield a
benzophenone derivative of the formula VII

cl O\ 1
R
viI
X
O



said internediate of the formula Ill is reacted with a
reduci ng agent in accordance with claim2 to obtain

wo b@caszpound of the fornula Il1. 10. Process aeCDER:00g062191
to claim9 wherein in fornmulg7zl| the substituent R2
denotes hydrogen, and in the fornulae IV the
substituent R2 denotes a protecting group as defined
inclaim3, and in the fornmula Il the substituent R2
haswhdreinvaard REar definés as hedeinbefdre dnd or denot es
hydrogen. 11. Process according to one or nore of the
previous clains in which RL denotes Rtetrahydrofuran-
3- ythe benfpphehormdyeHvalivy emheformulb/ || iSesautewitioh réieiigadgent in

cy P REesnes 31 CoMargr RaPan 18 SAripeslcr 1R/ RoRe g defned

3- yabowe. t et rahydr opyran-4-yl; and R2 i ndependently of

one anot her denote hydrogen, (G .i 8-al kyl)carbonyl,
(G -i 8- alkyl)oxycar bonyl aryl carbonyl, aryl-(C
- 3-al kyl') - carbonyl, aryl - -3-alkyl, allyl, RaRbRcSi,

rein two adjacent, grou be |i nked
w9 eadoRRrPREe B At mwn&gqqﬁan%%ﬁfm@?ﬁm, ORaRD
or CRaORb-CRaCRb; with the proviso that at |east one
substituent R2 doeg not denote hydrogen; Ra, Rb, Rc

b érgdenote G -4-al kyl, aryl

or arlyl-@j e the al kyl groups may be
' by hal oggn; L 1 independently
of one [another are sel ected from anong fluorine,
chl ptfohe bi‘orf ne, G -3-al kyl, Ci-4-alkoxy and nitro;
whi | e by gdae aryl groups mentioned in the definition
of the above groups are neant

wherein R' and R? are defined as in claim 2,

characterized in that an aglycon of the formula V

Cl O-R'
v
X

wherein X and R’ are defined as in claim 8, is obtained by a process according to
claim 8, and

said compound of general formula V is transformed into an organometallic

compound of the formula VI

Cl O-R'
v
M

wherein R' is defined as hereinbefore and M denotes Li or MgHal, wherein Hal
denotes Cl, Bror |;



phenyl or naphthyl groups, which may be nono- or
pol ysubstituted with L1. 13. Conpound of general

wo oooeakeos | according to claim 12 wherein R2 PCT/EP2006/062191

10.

11.

I ndependent |y of one anot her 7denot e hydr ogen,
(G -4-al kyl)carbonyl or (G -4- al kyl)oxycarbonyl; wth
the rovi so tha east one substityent oes pot

B destBRtal Sxeha65R e Bhfedoeaianat & Metal A scarpon halogen
ac cmmdu ofthd com;icmnmoi deserhidoinda /; and dptibngiosuybsequent

nt?lstl%g &hloro4(234
et &P D gl ucopyr anos-1-yl )-2-(4- (R -tetrah
ydrofuran 3- yl oxy-benzyl)-benzene;
1Ch| r o- 4- J4, 6-1 et cte 9] nosl I
) g oragorhealig thmpitd & e rpRia T Wik g iagolactone of
1- ngr@ra)fdrn(u&& 4,6-tetra- O acteyl - D-gl ucopyranos- 1-yl
) -2-(4-gycl opentyl oxy- benzyl)- benzene. 15. Conpound
of gépRral fornula 111 wherein Rl denotes cyclobutyl,
cyclo entél, r%ycl ohexyl, R-tetrahydrofuran-3-yl,
Stetr an- 3-yl or tetrahydropyran-4-yl; and R2
indepen entlly of one andWher denote hydrogen,
Fs% ' cargzonyl (G -i 8- al kyl)oxycarbonyl,
ary rbo y% yl-(C -3-al kyl)-carbonyl, aryl-C
-3-al kyl ,ORl'lyl, RaRbRcSi, CRaRbORc, wherein two
adj acent groups R2 may be linked with each other to
forma bridging group Si RaRb, CRaRb or CRaORb- CRaORb;
Ra, wlﬁérelnFIR;2 is asl apmntbefdré vefidedp meacgomiahes wille thet frocess according to

G - 2 §¥ obtSh ¥ idbrmiddiate SF the Tormufy |II’

wherein R?, R' and R' are defined as in claim 3, and

said intermediate of the formula Il is reacted with a reducing agent in accordance
with claim 2 to obtain the compound of the formula Il.

Process according to claim 9 wherein in formula Il the substituent R? denotes
hydrogen, and in the formulae IV the substituent R? denotes a protecting group as
defined in claim 3, and in the formula Il the substituent R? has the same meaning as
in formula IV or denotes hydrogen.

Process according to one or more of the previous claims in which R denotes R-
tetrahydrofuran-3-yl or S-tetrahydrofuran-3-yl.



whil e the al kyl groups may be nono- or pol ysubstituted
by hal ogen; L 1 independently of one another are

waedosareds f rom anmong fl uorine, chlorine, brom PET/EP2006/062191

12.

13.

14.

G -3-al kyl, G -4-al koxy and pgtro; Rl denotes
hydrogen G -6- aI kyl, (G -4-al kyl)carbonyl,

al k 0 aryl carbonyl, aryl-(C
-3 %?W??‘jr}gcgi [E)"WY\'PI"e by the aryl groups nentioned
i n thgedefini tigQn of te apove groups are meant phenyl
or n pht hyI ‘ ma'? be nono- or
pol ysk ' LWl 16. Conpound of general
formul a accordl ng o claimi15Iwherein R2
deﬁ)e §@f one anot her denote hydrogen,
(G al Kyl.) §rbonyl or (G -4-al kyl)oxycarbonyl. 17.

CorrpoundQ!ﬂ8 general fornmula Ill according to claim15
selected fromthe group consisting of 1-Chloro-4-(1

- met hoxy- D- gl ucopyr anos-1

-yl whéteind- (f ?) -t et r ahydr of ur an- 3- yl oxybenzyl ) -

benzene; 1-Chloro-4-(1 -nethoxy-D- gl ucopyranos-1

-yl )-2-(4-(S)-tetrahydrofuran-3-yl oxybenzyl)- benzene;
1- QR1 ordenétdskycloblthioxycldpentyll aypiphenyl R-fetrahydrofuran-3-yl, S-

-yI nt vl - benzyl ) - benzene. 18. Conpound
%gﬂ'@édﬁ?fc'}rla&r oéa‘%/}faM@P)ériaﬂ'JRzil’ %fgﬂot es cycl obutyl,

cycl opentyl, cycl ohexyl, R-tetrahydrofuran-3-yl,

4 ahydr of - 3-yl _or tetrahydropyran-4-yl: and M

ook IS Al Bt A NN oo .o
alkyl)oxycarbonyl, arylcarbonyl, aryl-(C.s-alkyl)-carbonyl, aryl-C_s-alkyl, allyl,
R®RPR°Si, CR®RPOR’, wherein two adjacent groups R? may be linked with each
other to form a bridging group SiR’R®, CR?R® or CR?0ORP-CR*0OR"; with the proviso
that at least one substituent R? does not denote hydrogen;

R? R’ R° independently of one another denote C.4-alkyl, aryl or aryl-C.s-alkyl,
while the alkyl groups may be mono- or polysubstituted by halogen;

L1 independently of one another are selected from among fluorine, chlorine,
bromine, C,s-alkyl, C;4-alkoxy and nitro;

while by the aryl groups mentioned in the definition of the above groups are meant
phenyl or naphthyl groups, which may be mono- or polysubstituted with L1.

Compound of general formula Il according to claim 12 wherein

R? independently of one another denote hydrogen, (C+.s-alkyl)carbonyl or (C1.4-
alkyl)oxycarbonyl; with the proviso that at least one substituent R? does not denote
hydrogen.

Compound of general formula Il according to claim 12 selected from the group
consisting of

1-Chloro-4-(2,3,4,6-tetra-O-acteyl-D-glucopyranos-1-yl)-2-(4-(R)-tetrahydrofuran-3-

yloxy-benzyl)-benzene;



19. Conpound of general fornmula V wherein Rl denotes

cycl obutyl, cyclopentyl, cycl ohexyl,
woRdoetiz@by/ dr of ur an- 3-yl, Stetrahydrof uran- 3- yPCDEP2006/062191

tetrahydropyran-4-yl; and X gdgnotes Br or | .20.

Cbnpound of the fornmula V according to claim19

1 oFEhBre 8RS ST QbR R tana o hasimpygotarens

(S)yldxybtliemplj-beniéner 0- 2- (4-t et rahydr of ur an- 3-yl oxy- benz

yl): zene,;

{1 51 LR 8155 6. 10t Q- DI PRHPEP S A2 4B g Denzy
zylperizeng.ene;

4- br ono- 1- chl or o- 2- (4-t et rahydr opyr an- 4-yl oxy- benzyl) -
benzene;

15. 4- bCempeundddflgeneralfotrulayic! ohexyl oxy- benzyl ) - benzene;

4- br ono- 1- chl or o- 2- (4- cycl obut yl oxy- benzyl ) - benzene;

4-1io0do- 1-chl oro- 2- (4-cycl opentyl oxy- benzyl ) - benzene;

(S) - 4y2odo- 1- chl oror 2- £4- tgtrahydrofuran 3-yl oxy-benzy

—~
-~
~
1
N
1
S
=,
»
@
1
1

t et r ahydr of ur an- 3- yl oxy- benz
1]

4-i odo- 1084l or o- 2- (4-cycl ohexyl oxy-benzyl ) - benzene;

4-i odo- 1-chl oro- 2- (4-cycl obut yl oxy-benzyl ) -benzene. 2
1. Conpound of general formula VII or of the fornula
XI Xwvhédreinei n

R' denotes cyclobutyl, cyclopentyl, cyclohexyl, R-tetrahydrofuran-3-yl, S-
tetrahydrofuran-3-yl or tetrahydropyran-4-yl; and

R? independently of one another denote hydrogen, (C1.1s-alkyl)carbonyl, (C1.1s-
alkyl)oxycarbonyl, arylcarbonyl, aryl-(C.s-alkyl)-carbonyl, aryl-C_s-alkyl, allyl,
R®RPR°Si, CR®RPOR’, wherein two adjacent groups R? may be linked with each
other to form a bridging group SiR®R®, CR?R® or CR?0OR"-CR*0OR®;

R? R’ R° independently of one another denote C.4-alkyl, aryl or aryl-C.s-alkyl,
while the alkyl groups may be mono- or polysubstituted by halogen;

L1 independently of one another are selected from among fluorine, chlorine,
bromine, C,s-alkyl, C;4-alkoxy and nitro;

R' denotes hydrogen, C,s-alkyl, (C14-alkyl)carbonyl, (C,.s-alkyl)oxycarbonyl,
arylcarbonyl, aryl-(C;.s-alkyl)-carbonyl;

while by the aryl groups mentioned in the definition of the above groups are meant
phenyl or naphthyl groups, which may be mono- or polysubstituted with L1.

16. Compound of general formula Il according to claim 15 wherein
R? independently of one another denote hydrogen, (C+.s-alkyl)carbonyl or (C1.4-



R1 denotes cycl obutyl, cyclopentyl, cycl ohexyl,
R-t etrahydrofuran-3-yl, Stetrahydrofuran- 3-yl or

WO edocatnzds opyran-4-yl; and X denotes Br or | .PCI/EP2006/062191

17.

18.

19.

Conmpound of the fornula VIl ggcording to claim2 1
sel ected fromthe group consisting of

q no- 2 chI Fro-phenyl )-(4-(f?)-tetrahydrofuran-3-yl
oxyabﬂ ¥t hanone;
(5 brom) 2 chI or o- phenyl ) -(4-(S)-tetrahydrofuran-3-ylo

Xy ;;i?%ﬁtsﬂgsgﬁgwﬁ" Bgeorqing 9 ey 1R sFigstad HAm4hg prpup
B A e R L L
Xxwenmylgbenmnzi denotes Br or |; and Z denotes hydroxy,

o “onlgp gty %9[5100@#9?%?’ By epysrofyan3-yioxy-

- 3 taérizyll)-bémie‘nenyl oxy, - - 6- al kyl oxy) - bor onyl ,

 ndbpRAPaoy: W) h2isyrogsion el benzene.

fluorine, chlorine, bromne, G -3-alkyl, G -4-al koxy

and.nitro the.arg | groups nentioned in the
def?ﬂm??‘ﬁiﬁj%%ef'ﬁr@ I@\groups are neant phenyl or

napht hyl groups, mhlch may be nono- or pol ysubstituted
with LI 24. Cbnpound of the formula XXVI according to

claim f L&mRhe group consisting of
(5-br c@ chI henyl )-(4-fl udo- phenyl) - met hanone;
wherein

R' denotes cyclobutyl, cyclopentyl, cyclohexyl, R-tetrahydrofuran-3-yl, S-
tetrahydrofuran-3-yl or tetrahydropyran-4-yl; and

M denotes Li or MgHal, wherein Hal denotes CI, Br or I.

Compound of general formula V

Cl O-R'
v
X

wherein

R' denotes cyclobutyl, cyclopentyl, cyclohexyl, R-tetrahydrofuran-3-yl, S-
tetrahydrofuran-3-yl or tetrahydropyran-4-yl; and

X denotes Bror I.
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20.

21.

(5-1o0do-2-chl oro-phenyl ) - (4-fluoro-phenyl)-net hanone25
Conpound of general formula XXXII XXXI| wherein Rl

R-t etrahydrofuran-3-yl, Stetgahydrofuran- 3-yl or
tetrahydropyran-4-yl; and R2 independently of one

e L i B, PN o e

-3 @dnk;stu)g efar bonyl , aryl - 3-al kyI RaRbRcSi ,

R2 be |inked
e MR iy %&%@%wgﬁgrﬁm S FaRt, | CRaRb
or (@%Q?bm@ﬂamhb et tetfbhydrsfurancplexdberizyl)-behzares

ano Iﬁ%{_ %g?ighlor&%@a@h—ﬁéxp %féy%%gloxyb%e?&)mggﬁkglht o

by hai'dmgﬁﬂhchllorolm(mmydepyﬂau mlo@nﬁer&wy—bbﬁienér e

| ect d I b
& - i R B AR o e B e by ¢ he ar y
groupmminamichbrtﬁd-(4-ay¢lmt¢®iy Hiértzylt)-lbeﬂierbhe above groups

o oo g e DR PR Benzefe, 1 T ¢

(S)-4-iodo- 1-ch|oro-2 (4-tetrahydrofuran-3-yloxy-benzyl)-benzene;
(R)-4-iodo-1-chloro-2-(4-tetrahydrofuran-3-yloxy-benzyl)-benzene;
4-iodo-1-chloro-2-(4-tetrahydropyran-4-yloxy-benzyl)-benzene;
4-iodo-1-chloro-2-(4-cyclohexyloxy-benzyl)-benzene;
4-iodo-1-chloro-2-(4-cyclobutyloxy-benzyl)-benzene.

Compound of general formula VI
CI O\ 1
R
CCar™ w
X
0]
or of the formula XIX
CI o\ 1
R
L™
X
OH

wherein

R' denotes cyclobutyl, cyclopentyl, cyclohexyl, R-tetrahydrofuran-3-yl, S-
tetrahydrofuran-3-yl or tetrahydropyran-4-yl; and

X denotes Bror I.
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22.

23.

24,

83

Compound of the formula VIl according to claim 21 selected from the group
consisting of
(5-bromo-2-chloro-phenyl)-(4-(R)-tetrahydrofuran-3-yloxy-phenyl)-methanone;
(5-bromo-2-chloro-phenyl)-(4-(S)-tetrahydrofuran-3-yloxy-phenyl)-methanone;
(6-iodo-2-chloro-phenyl)-(4-(R)-tetrahydrofuran-3-yloxy-phenyl)-methanone;
(6-iodo-2-chloro-phenyl)-(4-(S)-tetrahydrofuran-3-yloxy-phenyl)-methanone.

Compound of general formula XXVI

Cl Z
CEO
X

o)

wherein
X denotes Br or I; and

Z denotes hydroxy, fluorine, chlorine, bromine, iodine, C_4-alkyl-sulfonyloxy,
arylsulfonyloxy, aryl-C_s-alkyl-sulfonyloxy, di-(C1.s-alkyloxy)-boronyl, di-hydroxy-
boronyl, KF3;B, NaF;B or LiF3;B; and

L1 independently of one another are selected from among fluorine, chlorine,
bromine, C,s-alkyl, C;4-alkoxy and nitro;

while by the aryl groups mentioned in the definition of the above groups are meant
phenyl or naphthyl groups, which may be mono- or polysubstituted with L1.

Compound of the formula XXVI according to claim 23 selected from the group
consisting of

(6-bromo-2-chloro-phenyl)-(4-fluoro-phenyl)-methanone;
(6-iodo-2-chloro-phenyl)-(4-fluoro-phenyl)-methanone
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25. Compound of general formula XXXII

XXXl

wherein

R' denotes cyclobutyl, cyclopentyl, cyclohexyl, R-tetrahydrofuran-3-yl, S-
tetrahydrofuran-3-yl or tetrahydropyran-4-yl; and

R? independently of one another denote hydrogen, (C1.1s-alkyl)carbonyl, (C1.1s-
alkyl)oxycarbonyl, arylcarbonyl, aryl-(C1_s-alkyl)-carbonyl, aryl-C,.s-alkyl, R®?R°R°S;i,
CR®RPOR®, wherein two adjacent groups R may be linked with each other to form a
bridging group SiR?R®, CR?R® or CR?0OR’-CR?0OR";

R? R’ R° independently of one another denote C.4-alkyl, aryl or aryl-C.s-alkyl,
while the alkyl groups may be mono- or polysubstituted by halogen;

L1 independently of one another are selected from among fluorine, chlorine,
bromine, C,s-alkyl, C;4-alkoxy and nitro;

while by the aryl groups mentioned in the definition of the above groups are meant
phenyl or naphthyl groups, which may be mono- or polysubstituted with L1.



