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WO 2006/ 072334 PCT/ EP2005/ 013158 Met hod for produci ng
t hi ophene gl ycosi de derivatives The present invention
WO 20@4/a12884t 0 a process for preparing thi ophenePgTyERXi0q413158
derivatives of the general formula (1) 5 O ::Er0 OH\
é; Y R2 ORl Thiophene-glycoside derivatives show
Methqsi rpgeaingitiophieng glycasidedkideatiyes possible in
particular in the prevention and treatnent of type 1
_ and 2 di abetes. 10 W2004/ 007517 describes inter alia
The pvedant iifveptios esIsRS tb@fpr@b@@@fdrriﬂe%iiiﬂi@ﬂm‘tﬂrer@gw@ﬁid@
derivatives of the general fornmula (1). However, the
derivatiyes obitye g¢nerdl farmLlastdr t est descri bed process (B) has
vari ous di sadvantages in relation to an industria
conversion. Thus, the products are purified mainly by
chr omat ogr aphyHo.Jhe yi el ds are 15 noreover so low in
some cases that rienoval of the precursors and
by- pr oduct s Hoi es sinple isolation of the product.
No optim zatio L undertaken in relation to atom
econony. The u hi ghly toxi c conpounds, such as
sodi um cyah8bor or substances with a very
i nt ense odor, su pt hyl_sul fi @, furthernore
i mpair use thered i Ny ial- process. 20 In
vi ew of the disadva 3 d¥l ens descri bed
above, there is a need to p 5 process which
avoi ds these di sadvant ages and probl ens and whi ch
nor eover, W thout requiring great addi ti ona
. conpl exi t. can be e ted e _manner
ThiopfiiRa5ieaids cBffeiles, Save Poledical ity FhERiGaRGH Graiedssible i
particdit th the PReveFBBHM @ingll thshtt BF BipeSEhRE DIidbbates H gh
yields in particular are a central requirement for 25
the process which is sought.

W02004/007517 describes inter alia various processes for preparing thiophene-

glycoside derivatives of the general formula (I). However, the most efficient and
shortest described process (B) has various disadvantages in relation to an industrial
conversion. Thus, the products are purified mainly by chromatography. The yields are .
moreover so low in some cases that removal of the precursors and by-products
impedes simple isolation of the product. No optimization was undertaken in relation to
atom economy. The use of highly toxic compounds, such as sodium
cyanoborohydride, or substances with a very intense odor, such as dimethyl sulfide,

furthermore impair use thereof in an industrial process.

In view of the disadvantages and problems described above, there is a need to

prdvide a process which avoids these disadvantages and problems and which
moreover, without requiring great additional complexity, can be implemented in a
simple manner and makes the desired products available in high yields with high
conversion and high selectivity. High yields in particular are a central requirement for

the process which is sought.‘

This object is surprisingly achieved by a process for preparing compounds of the

general formula (I):
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This object is surprisingly achieved by a process for
preparing conpounds of the general fornmula (1): 2 HO
HOO HOOOH (I) Y\\ 1 \2R2 ORS in which the
meani ngs are Y HL (Cl1-Cl0)-al kyl; 5 Rl (C1-C8)-al kyl,
where one, nore than one or all hydrogen(s) may be
replaced by fluorine; (C5-Cl0)-aryl, where aryl may
al so conprise 1 to 3 heteroatonms from the series O
N S; RR H 9 Br, |; 10 which conprises applying a
nmul ti stage procegs in which A Preparation of the
hydr oxy ket |. the thiophene conponent of the
formula (I1) OY-61 15 in which Y is as defined
above, and X j Cl-C8)-al kyl or O (C5-Cl10)-aryl,
where aryl W onprise 1 to 3 heteroatons from
i ted wilbh a conpound of

in which the meanings are

Y
R1

R2

H, {(C1-Cyo)-alkyl;

(C1-Cs)-alkyl, where one, more than one or all hydrogen(s) rhay be replaced by
fluorine; (Cs-C1g)-aryl, where aryl may also comprise 1 to 3 heteroatoms from

the series O, N, S;
H, Cl, Br, [;

which comprises applying a multistage process in which

A. Preparation of the hydroxy ketones

X

A.1. the thiophene component of the formuia (I1)

X
Y@ v
\ S

in which Y is as defined above, and

is O-(C1-Cg)-alkyl or O-(Cs-C1o)-aryl, where aryl may also comprise 1 to 3

heteroatoms from the series O, N, S:

is reacted with a compound of the fbrmula (11t

R3 Ry

OR,
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OR3 I R2(IlIl) / ORL 3 inwhich RlL and R2 are as
defi ned above, and R3 is d, Br, |I; 5 in the presence
of fromO0.1 to 10 equival ents, preferably 0.8 to 1.5
equi valents, of one or nore acids - where one acid is
preferred - preferably with Lewis acids such as

inwhieRd 4, AICI3, Tid4, BF3, Fed 3, znd 2, Myd 2 ZnBr 2,
$Br2 but also with Bronsted acids such as CF3SG3H,

R1a re gpgldgéned @bbwei anchci d, particularly preferably
j_t wis acids such as Snd4 or AICI3, in a

R3 \gﬁi(ﬂagkz’sol vent, preferably in a hal ogenated 10
sol vent such as, for exanple, dichloronethane,

i chloroform 1, 2-dichloroethane, at from-50C to

in the pregancemfdiosm 6l {p 10 efiuyalentd Ereferalty 0@ tophhtagsivatents, of

f I f : t | d
one oPRERELERLY: Ahoc] SRTME RefBfen Cllerin AT AHs sucn
as Sni)s, RICIgHCR? B&:; eF &G, AEACREMgaOY ABr A MEBIE BuSales WiPUBnsted
., of the fornula (Ig is converted in the presence of
acids ppehad Cf sBEstlo HagHhaialuanesy igiie peidaparficolaglytrseferably avith
Lowis ULk, SR, PG S0t O 09 i ot

solveriB@Guah aBFfr exbMipds, dicilorbmdath&hd, (atlorbfcﬂm,-ﬁﬂﬁicﬁ'ﬂbr?éﬁﬁge, at
refera

o BEESE Bk SRCBRC e o0 Chat LG el preter bl

from 5t€\8 25, {3 giv&a édn¥Bdund of the formula (1),

in which X, Y, R1 and R2 are as defined above; and

this compound of the formula (IV)

is converted in the presence of from 0.1 to 10 equivalents, preferably 0.8 to 1.5
equivalents, of one or more acids — where one acid is preferred — preferably a Lewis
acid such as BBrs, BCl3, BF3, AICI3, SnCly, TiCly at from —50°C to +150°C, preferably
from —20°C to +80°C, particularly preferably at from 0°C to 25°C, into the compound

of the formula (IVa)

OH O

v \\ Ry (Va)

OR,

w

in which Y, R1 and R2 are as defined above,

Coor
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325 0RL in which Y, R and R2 are as defined above,
or 4 A 2. the thiophene corrponent of the formula (I11)
X Y\ \ (I1) S5in wiich4X and Y are as defined

above under A.1l. is reacted with a conmpound of the
formula (I111) O R3 1 \ (IIl) R2 OR1L 10 in which

A.2. the thirghemalcéiBpanentasf tHefomeada @bove under A 1.; in the
presence of fromO0.1 to 10 equivalents, preferably 0.8
to 1.5 equivalents, of 15 one or nore acids - where
one acid is prekerred - preferably with Lew s acids
such as Snd 4, [AICI3, Ticl4, BF3, FeC 3, znd 2, wd 2
ZnBr 2, I\/gBr% butgl so (@fonsted acids such as CF3SO3H,
H2SO4, tol uenegul fonic acid, particularly preferably
with Lewis aci such as Snd 4 orAlCl 3, in a suitable
sol vent, preferably in a halogenated solvent such as,
for exarrpl e, dichl oronet hane, chl oroform

in whith X ahd i peertdefined @ovdQiridef®, +.50C to +150C,
preferably at from-20C to +100C, particularly
preferably at from60C to 75C, to give a conpound of

is readtB8 Wit AL ApblLMY oftif %rﬁwﬁ:@(“(l)l V)

0
R m
3 Ry M)

OR,

in which
R1, R2 and R3 are as defined above under A.1.;

in the presence Qf from 0.1 to 10 equivalents, preferably 0.8 to 1.5 equivalénts, of
one or more acids — where one acid is preferred — preferably with Lewis acids such
as SnCly, AICI3, TiCly, BF3, FeCls, ZnClp, MgCl, ZnBr,, MgBr; but also Bronsted acids
such as CF3SO3H, H2804, toluenesulfonic acid, particularly preferably with Lewis
acids such as SnCly or AICI3, in a suitable solvent, preferably in a halogenated
solvent such as, for example, dichloromethane, chloroform, 1,2-dichioroethane, at
from -50°C to +150°C, preferably at from —20°C to +100°C, particularly preferably at |

from 60°C to 75°C, to give a compound of the formula (|V)

X )

OR,

in which X? Y, R1 and R2 are as defined above, and
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OR1L 25 in which X, Y, Rl and R2 are as defined above,
and 5 the latter is directly reacted further in the
presence of an acid as defifed above at fromO to
200C preferably at from 20C to 120C, particularly
preferably at from80 to 90C, to give the conmpound of
; o .
the Iaft@rels O?Fe@gi/ %éd&?&é‘}%@%@ ?ﬁné;%reg;%%@éé of &n %c@ﬁ d%ﬁhé?ﬂétﬁile at
from 0 tn b@ﬂf@] prafembwmﬂomQOPﬁetoﬂQOﬁ@l particliarly ¥ref¥rably bt fros 80 to
which X and Y are as defined above, 15 is reacted
90°C \KPQWGOW@ smppitsl ofthadeimulaivMa reagents fromthe
series M(Cl-C8)-al kyl, M, MO (Cl-C8)-al kyl or
MN((Cl-C8)-alkyl)2 in which Mis Li, Na, K Zn, M,
Ca, in apoloat sOl vents such as an ether, for exanple
di et hyl ether, tetrahydrofuran, dibutyl ether,
di hexy{_erhexy-andyethyl t diMa)butyl et her, at
tenperatu\essof f BZ to 45C, preferably at
tenperatures” of frowl OR 0 35C, particularly
‘preferably of from 20 30C'to 35C to give the reactive
internediate of the formula (V) XY\ \ MN) Sin
which X, Y and M are as defined above, and the latter
in whiely Yy BdcandiRR areesrdefinedl aboyenpound of the formul a

or- (Ilia)

A.3. the thiophene component of the formula (il)

X
"{\ ;
\ S

in which X and Y are as defined above, ,

is reacted with one or more organometallic reagents from the series M-(C4-Cg)-alkyl,
MH, M-0-(C4-Cg)-alkyl or M-N({C1-Cs)-alkyl)> in which M is Li, Na, K, Zn, Mg, Ca,

in apolar solvents such as an ether, for example diethyl.ether, tetrahydrofuran, dibutyl
ether, dihexyl ether and methyl tert-butyl ether, at temperatures of from -20°C to

45°C, preferably at temperatures of from 15°C to 35°C, particularly preferably of from

30°C to 35°C to give the reactive intermediate of the formula (V)

X
v XM V)
{\(

in which X, Y and M are as defined above,

and the latter is reacted further with a compound of the formula (llla)
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256 ORal (Ills) R2 ORlL in which Rl and R2 are as
defi ned above, and R3' is d, Br, I, 5
NH ( C1- C8) - al kyl , NH O (C1-€8)-al kyl ,
N((Cl-C8)-al kyl)2, N(Cl-C8)-al kyl-0O(Cl- C8)-al kyl,
N(C3- C8) - cycl oal kyl , where the alkyl ring may conprise
one or nor@ heteroatons fromthe series N, 0, S
N((C6- Clo)faryl)-(G -C8)-al kyl,
N((C3-§8 ¢l oahkyl ) {§ieB- C8) -aryl, N((C6-Clo)- 10
D gRaromatic systens and the cyclic
al kanes may COYPT I°g R,0Ne or nore het eroatons fromthe
series N, 0, S to give a conpound of the fornmula (1V)
XoVYR (IV) 15 ORlL inwhich X Y, RL and R2 are as
defi ned above; as described under A 1. at
in Wh'@'éﬁi‘e@%ﬂ Reee s dafived aboeet and30C, preferably -5C to
?\CXI nd subsequently this conpound of the formula
( is’ Converted in the presence of a Lews acid
SNEHCAECHRIKY, NHDIC ety W(@34%)-3ﬂ(&ﬂi“f\@@)I—@a?@l@yl-O.-(Cv
pééf?rably at from 5Cto into the co of
Bl a (Ilva) OHOY R2 (Iva) S

N(Cs-Cg)-cycloalkyl, where the alkyl ring may comprise one or more

heteroatoms from the series N, O, S, ‘
N((CS—C1o)-aryl)-(C1—Cg)-afkyI, N((C3“Cg)-CyC|OaIkyf)-(03-Cs)-al’y|, N((Ca—Cm)-
aryl)., where the aromatic systems and the cyclic alkanes may comprise one

or more heteroatoms from the series N, O, S,

to give a compound of the formula (V)

in which X, Y, R1 and R2 are as defined above; as described under A.1. at
temperatures of from ~20°C to +30°C, preferably —5°C to +5°C;

-and subsequently this compound of the formula (IV) is converted in the presence of a

Lewis acid such as BBrs, AlCl;, SnCly, TiCly at from 0°C to 30°C, preferably at from
5°C to 15°C,
into the compound of the formula (IVa)
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25 OR1 7 in which Y, RL and R2 are as defi ned above;
and where appropriate subsequently the conpounds of
the formula (1Va) are purified by conventional
purification nmethods such as crystallization,
distillation or 5 chromat ography, preferably by

inwhiepurméhaﬁz'é?@ J QrddSqyent or a mixture of a

ty of solvents such as al kanes, aromatic
conpounds hal ogenat ed sol vents, ethers ket ones,

o VRS RS e e VB s A R B BB o purve

by co%é'ﬂlbﬁépﬁm*fﬁéﬂéﬁ heAhedeséh S8 ERARZMBREH |sfﬂa?ﬁo‘rﬁrcﬁs or

sodiumsalt and - after neutralization - _
chromatggraphy.i pzrafarabiyfhycafy%aﬁleatuomfvom selybsieu@ mixtyreBof a plurality

of solygrite RU8H 58 AiERep St Gripaustcl: Gapaepaipd RvarESTRba’.
keton®, tdatdrs OAOhSis 0P whiler paiticallA it éref&é@l&%ﬂ@l?bﬁ by drgstélhzatlon

equi val ent s, c&artl cularly 20 prefera
from r@qﬁhiaoal @iitem dighlerosigjae nedéeptaaeuqrén@hanwéwat@r mixtargsen by

SOdEUI'Q- %Taﬁc? %ff?—)r ngﬁir[é@awo Pg?yér%“'%%é{%f@ﬂj' %{%G is an CH

protective group sucC
met hoxynet hyI 25 (MOM, nethylthi onet hyl (MTI\/D ,
henyl di met hyl si | yl met hoxymet hyl (SMOM),
and SL@&WPB et hyl (BOM), p-nethoxybenzyl oxymet hyl
(PMBM), t-butoxynethyl, 4-pentenyl oxynet hyI
2- met hoxyet hoxynet hyl (I\/El\/p
B. Prepatatiomeafiihié sictidghtdockeiomedy |

the compound of the formula (IVa)

y \\s ry Va)

OR,

is reacted with from 0.5 to 10 equivalents, preferably 1 to 4 equivalents, particularly
preferably 1.5 to 2.0 equivalents, of a sugar derivative of the formula (V1)

0-PG
PG-orlIci-PG (V1)
50 0-PG

in which PG is an OH protective group such as, for example, methyl, methoxymethyl
(MOM), methylthiomethyl (MTM), phenyldimethylsilylmethoxymethyl (SMOM),
benzyloxymethyt (BOM), p-methoxybenzyloxymethyl (PMBM), t-butoxymethyl,
4-pentenyloxymethyl, 2-methoxyethoxymethyl (MEM), 2-trimethylsilylethoxymethyl

- (SEM), trimethylsilyl (TMS), tert-butyldimethylsilyl (TBDMS), tert-butyldiphenylsilyl

(TBDPS), triisopropyisilyl (TIPS), or similar silyl protective groups, 1-methyl-1-
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(SEM, trinmethylsilyl (TMS), tert-butyldinethylsilyl
(TBDVBS), tert-butyldi phenylsilyl (TBDPS),
triisopropylsilyl (TIPS), ot sinmilar silyl protective
groups, 1-nethyl-1 8 nethoxyethyl (MP), allyl,
benzyl, acetyl, trifluoroacetyl, Fnoc, THP, and

methguyetrat BYIR), alhd cbarizyl isvetiharificesenell, Fimde, AR, drad gieferably
equi val ents, preferably 3 to 6 equivalents, of an

ac tylorgani c or inorganic base, pref erably potassium

in the‘b@éé?é?‘!&tcff’fro%‘q t6r1‘5”é iPeeh re?er%ﬂ ¥y @'é'iqﬁ,valents, of an
preferably 0.1 qui val ent rticular

or ganmmlemr@lamp foas@, poefereﬁaixenuiasaluamt:arbonétea aptiefsnm OrGintef er

5 oo ateisPie L0 ¥ e oA I Diereraoh 0.3 6

0.6 ediivailRHIS, of pRadt thnsier @éta%t Hrerpasy t&%ﬁiﬁﬂémmomum bromide

preferabl met hyl ene chl ori de or

or Ch|<2”1dfe¢)ﬂ"i®¢ﬁze‘ﬁﬂblﬂiy anism chloddemr bromidet frea migtireobéin organic

* solverly, Ao Rty landE SoZshontciyaratiaty e Y fctne

ratio ofﬁowswooor1abe1 abpreferablyr 500:5¢ 40 14Q§ry |ﬁ>eﬂ{|&ulﬁlcli/ Qféférably
eferably at_from 20C to 30C, to give conpound o

200:1 tq]éoﬂ@ﬁhﬁpw 3A°O to H#E°E, preerity aFen @CdocﬂOf@ @vﬂlwlarly

: preferﬁlgyiaﬁzrgﬁ?%%@o Séﬁ% tgwge%enﬁlgo%d%r@gg?% %I@A?St he

acet ogl uconet hyl enes 20 the conpound of the fornula
(M'1) as,described above is reacted in an organic
sui t abl e sohvent such as, for exanple,

di chI acetonitrile, tetrahydrofuran,
~di et h)(/;I de, DVMSO and chloroform preferably in
acetonitri
PG-O
(Vi)
R2
OR,

in which PG, Y, R1 and R2 are as defined above;
and subsequently

C. Preparation of the acetoglucomethylenes

the compound of the formula (VII) as described above is reacted

in an organic suitable solvent such as, for example, dichloromethane, acetonitrile,
tetrahydrofuran, dimethylformamide, DMSO and chloroform, preferably in acetonitrile
with from 1 to 15 equivalents, préferably 2 to 6 equivalents, of one or more hydride
donors such as, for example, potassium borohydride, sodium borohydride, sodium
cyanoborohydride, triethylsilane, triacetoxyborohydride, preferably with sodium
cyanoborohydride or sodium borohydride, particularly preferably with sodium
borohydride, and from 0.1 to 5 equivalents, preferably 0.5 to 1.5 equival.ents, of one

. or more activators selected from the group of lithium chioride, bromine, sodium

bromide or potassium bromide, iodine, sodium iodide or potassium iodide, sodium
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with from1l to 15 equivalents, preferably 2 to 6
equi val ents, of one or nore hydride donors such as,
for exanpl e, potassium borohydride, sodium
bor ohydri de, sodi um 25 cyanobor ohydri de,
triethylsilane, triacetoxyborohydride, preferably with
Y [ 0hy r.. |qk 41 .
tiodi b HBtas R A By rerer o ORI, BRI (025 equivalents
preferbbiy b 10 equivakmis, \ailoeetar merecflighabbyid8, [Sewie atids or acid
j val ents,_ of one nore activators selecte fé m
3

. egu I [
- equw@‘%eﬁgﬁ&m agffor praAMRIA.: ngﬂW@%f‘eejtlc iygrogesyehiaride,

ol . 0B 5 DS 60 e, o
from +100° 6 do od DOPE epreferably atiftdm 40P G o +403CT panticWlatlp paSerably

equival ents, preferably 3 to 10 equival ents, of one
fromﬁl?)ldht}péﬂ&ét her acids, Lewis acids or acid
equi val ents, such as, for exanple, trifluoroacetic
acid, hydrogen chloride, BF3, halosilanes, preferably
to give theoeaspoumkef thedommglal M)y preferably trinethyl silyl
. chloride, at 5 from-100C to +100C, preferably at from
-40C to +40C, particularly preferably from-15Cto
+15C, toPgbye the conpound of the fornmula (M11),
PGO PGO O [PGO OOPG\~ (MIl) YR S/ 10 OR
i n whiRho Rl and R2 are as defined above;
subsequently 1% D. Preparation of the
t hi ophene-4§l y i de derivatives the protective groups
are eli%Pnat¥d uflder basic or acidic conditions, by
oxi dati on oro-Peeducti wi t Muori de, in
accordance w ds as described for

in which PG, Y, R1 and R2 are as defined above;

‘subsequently

D. Preparation of the thiophene-glycoside derivatives

the protective groups are eliminated under basic or acidic conditions, by oxidation or
reduction or with fluoride, in accordance with known methods as described for
example in T.W. Greene, P. Wuts, Protective Groups in Organic Synthesis 1999,
Wiley, New York;

preferably as described above with PG = acetyl in the presence of from 0.01 to
25 equivalents, preferably 0.05 to 5 equivalents, particularly preferably 0.1 to

0.5 equivalents, of an organic or inorganic base, preferably such as, for example,

‘sodium methanolate or potassium methanolate, sodium hydroxide or potassium

| hydroxide, preferably sodium methanolate, in a suitable solvent, preferably methanol,

at from —-50°C to +150°C, preferably at from -20°C to +80°C, particularly preferably

0°C to 50°C; and subsequently
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exanple in T.W Geene, P. Wits, Protective Goups in

Organic Synthesis 1999, 20 Wley, New York; preferably

as descri bed above with PGis acetyl in the presence of

fromO0.01 to 25 equivalents, preferably 0.05 to 5

equi valents, particularly preferably 0.1 to 0.5
conveF! i Et&mﬁun@@, o‘??t@é‘ﬂirﬁm@é pznorgan' ¢ base,

preferably such as, for exanple, 25 sodium

nmet hanol at e or potassi um net hanol ate, sodi um hydr oxi de

or potasgjum hydroxide, preferably sodium

nmet hanol a in a suitable solvent, preferably

nmet hanl% t from-50C to +150C, preferably at from
-20C to ~oparticularly preferably O0C to 50C and
subsequently converted into the conpounds of the
f or mul gofl HOO HOOOH\ I () YR2 ORS5in

which Y, Rlland|R2 are as defimed above; and
subsequent | ¥ t Hexeo ¥s of the formula (1) are
purified by cofjventio parification nethods such as
crystallizatio Or chres# sgraphy, preferably by
crystal lization froma solvent or a mxture of a
plurality of solvents such as al kanes, 10 aromatic

) .conpounds, hal ogenat ed sol vents, ethers, ketones,

in whighs ¥ RJ angd Rarese @salefingd@boveparticul arly preferably by
crystallization from al cohols or al cohol s/ wat er
m xtures, very particularly preferably by

‘and subiseguehtly that campdurats ofethb domhuladl)ere puRfied ey enneentional

nto mul ti st a% rocess for preparing the

... glve e
Purfficgmm WgPUGHRS ¢ R o ISHromAtagFRIY, Srefprakly by
crystal‘\fll’g% ﬁ’éh%@lf\)/?ﬁﬂgr %gﬂ%@i‘%g d&?gjggfgty%? 48hveh& Qlch as alkanes,
aromatic compounds, halogenated solvents, ethers, ketones, esters, alcohols or _
water, particularly preferably by crystallization from alcohols or alcohols/water

mixtures, very particularly preferably by' crystallization from methanol/water.

Preference is given to a multistage process for preparing the compounds of the

- formula (1), in which step A. Preparation of the hydroxy ketones consists of variants

A2 or A3 described above:

Process for preparing compounds of the general formula (1):

HO

HO

in which the meanings are

Y H, (C1-Cqo)-alkyl;
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Process for preparing conpounds of the general fornula
(I): 20 HO HOO HOOOH\ I (I) YR ORI in -
whi ch the, neanings are Y H! (CT-Go)-alkyl; 11 R1
(C1-C8)-al kyl, where one, nore than one or al
hydrogen(s) may be replaced by fluorine;

R1 ( @BSr-ClRalkar where\bes emafe/ihaﬁ&)head)rséll I@S)Qingélﬁ%) ﬂnéy‘begreplaced by

hﬁteroatorrs from the series O,

Wr@a m?p@)r%% whereRgy anay ﬁ'@ﬁ comnrise hirid myeroatoms from

he thi ophene conponent of the fornula

(II) fO’)J\I \''\ (Il') inwhich Y is as defined

R2 ablo@d: Brahd X is 0-(Cl1-C8)-al kyl or 0-(C5-Cl10)-aryl,
where aryl may also conprise 1 to 3 15 heteroatons
fromthe series O N, S; being reacted with a conpound

which@onbfsesor mul a (111) 0

A. Preparation of the'hydroxy ketones
A.2. the thiophene component of the formula (i1),

X
Yﬂ)ﬁ &
\ S

in which Y is as defined above, and

X s O-(C1-Cg)alkyl or O-(C5-Ciq)-aryl, where aryl may also comprise 1 to 3

heteroatoms from the series O, N, S;

being reacted with a compound of the formula (Il1)

0
R3 ]}
R {1y
OR,
in which
R1 and R2 are as defined above, and

R3 isCl,Br,

in the presence of from 0.1 to 10 equivalents of one or more acids in a suitable

“solvent at from —50 to +150°C to give a compound of the formula (IV)




R3 1 (Ill1) >0R 20 in which RL and R2 are as defi ned
above, and R3 is d, Br, |I; 25 in the presence of
fromO0.1 to 10 equivalents 1@ one or nore acids in a
suitable solvent at from-50 to +150C to give a.
conpound of the formula (IV) 12 XOY\ \ \ R2 (1V)
OR1L in whixxh Xp VY, Rl and R2 are as defi ned above;
and 5 the llattef| being directly converted further in
t he pr #d as fined above at fromO to
200C i ( d-B2 thé formula (1Va) OH O (IVa)
OrR1 10 in R aiglk, R2 are as defined above, or

. A 3. the thi ophene conponént of the formula (11) X Y
\''\ (Il) 15 S in which X and Y are as defined above,
bei ng reacted with one or nore organonetallic reagents

in whithott, iRY sed Resanet 42iefleRd- akaviey lnd MH,
MO (C -C8)-al kyl or MN((C1-C8)-alkyl)2, in which M
is Li, Na, K Zn, My, 20 Ca,
5 the latter being directly converted further in the presence of an acid as defined above

at from 0 to 200°C into the compound of the formula (IVa)

10 inwhichY, R1 and R2 are as defined above,

or

A.3. the thiophene component of the formula (11)

— X (1)
@

in which X and Y are as defined above,

15

being reacted with one or more organometallic reagents from the series M~(C4-Ca)-
alkyl, MH, M-O-(C4-Cg)-alkyl or M-N({(C+-Cg}-alkyl)o, in which M is Li, Na, K, Zn, Mg,
20 Ca, '

in apolar solvents at temperatures of from -20 to 45°C to give the reactive
intermediate of the formula (V)

X
\ S .
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i n apol ar solvents at tenperatures of from-20 to 45C
to give the reactive internediate of the fornmula (V)
X Y M1IW13 in which X, ¥3and M are as defined
above, and the latter being reacted further with a
conpound of the fornmula (111a) OR (llia) 3 R2 5
ORS in which RlL and R2 are as defined above, and R3

. isd, Br, I, NH-(Cl-CEQ-aIkyI, NH O ( C1- C8) - al kyl

in whigh 0. ey Mprg a3 defined @0\@s) - al kyl - O (CL- 10

- I wher e al kyl ring

andtﬁ%%m%éE%kpggggﬁgqghhﬁ%@gﬁ%H%%ég% (ﬁﬂﬁh%F%mH¥ﬂ£m§iries
N, 0, S, N((C6-C10)-aryl)-(Cl-C8)-alkyl,
N((C3-C8) -¢ycl oal kyl )-(C3-C8)-aryl, N((C6-C10)-
aryl) 2, Hre the aromatic systems and the cyclic
al kanes npy  comprise one 15 or nore heteroatons from
t he seRi'eés N, t@"@)ve a compound of the fornmula
(rv)y, X O YR ORL 20 in which X, Y, Rl and R2
are as defined abo®®, as descri bed under A 2. at
tenperatures of from-20C to +30C, and subsequently
this compound of the formula (1V) being converted in

in whitN R 1P5&F R Ste as defined above, and
R3' is Ci,Br,|, |
NH-(C4-Cs)-alkyl, NH-O-(C+-Cg)-alkyl, N((C4-Cg)-alkyl),, N-(C-Cg)-alkyl-O-(C+-
© Cg)-alkyl,
N(Cs-Cg)-cycloalkyt, where the alkyl ring may comprise one or more

heteroatoms from the series N, O, S,
N((Ce-C1o)-aryl)}-(C1-Cs)-alkyl, N((C3-Cs)-cycloalkyl)-(Cz-Cs)-aryl, N((Cs-C1g)-
aryl)z, where the aromatic systems and the cyclic alkanes may comprise one

or more heteroatoms from the series N, O, S,

to give a compound of the formula (IV),

X 0

R2

X (Iv)
S
OR,

"\

in which X, Y, R1 and R2 are as defined above; as déscribed under A.2. at

- temperatures of from —20°C to +30°C;

“and subsequently this compound of the formula (IV) being converted in the presence

of a Lewis acid into the compound of the formula (IVa)
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20

25 of a Lewis acid into the conpound of the fornmula
(l'va) 14 OHOY R2 (IVa) ORL in which Y, RL and R2
are as defined above, and where appropriate
subsequently the conpounds of the fornmula (1Va) being
purified by conventional purification 5 nethods; and
subsequent lgyy B. gPreparati on of the acetogluco ketones
10 the co ound of the formula (Iva) OH O R2 (Na)
g vmth(a?mOSto 10 equi val ents
of a sMga drivat oR2t he formula (VI) O PG
5 which PGis an OH
protective group in thedplgesence of from1 to 15
equi val ents of 20 an organic or inorganic base and
from0.01 to 5 equival ents of a phase-transfer
in wh@lﬁt\a'%énd R2aar@a§d§fme@fameoé§@0mér§ abpepriatNsubEicgRiently
he ratio of 10 000:1 to 1;1 at from-20C to +80C
the CW@DC@J% affiae Mﬁ%@ ﬁ&abbetngepurﬁﬁﬁimyacqnvpmlenq@urlﬂ@w@n

mettha@' 00 PGOOO

and subsequently
B. Preparation of the acetogluco ketones

the compound of the formula (IVa)

being reacted with from 0.5 to 10 equivalents of a sugar derivative of the formula (V)

0-PG
PG-O 0-PG (V1)

B0 O-PG

in which PG is an OH protective group in the presence of from 1 to 15 equivalents of
an organic or inorganic base and from 0.01 to 5 equivalents of a phase-transfer

catalyst in a mixture of an organic solvent and water in the ratio of 10 000:1 to 1:1 at-

from —20°C to +80°C to give the compound of the formula (VII);




OPG (VII) YR ORL in which PG Y, Rl and R2 are
as defined above; and subsequently 5 C. Preparation
of the acetogl uconet hyl enesis he conpound of the
formula (VIl1) as described above being reacted 10 in
an organic suitable solvent with from1 to 15
equi val ems.0of one or nore hydride donors and from
0.1 to 5 equijval ents of one or nore activators
sel ect ed- the group of lithiumchloride, brom ne,
sodi um bro %r potassi um bromi de, iodine, sodium
i odi de or i um i odi de, sodiumtriiodide or '
pot assPB® t ri]i odiMe, Sreferably with iodine and from
1 to 25 equi \oaee opg or mb¥IB further acids at
from-100C 1% Le t he conpound of the
fornula (VI11) : PG()O(}PG-(WII) Y
R2 OR1l in which PG, Y, afl, R2 are as defined
above; 20 subsequently D. Preparation of the
t hi ophene-gl ycoside derivatives 16 the protective

in whidh ®4pSy 2 B %2 Bidal adnndilghonas! ¢ or acidic
condi t1 ons, oxi d reduction or with

and stibsesuendy i n accordance mnth known met hods, in the
presence of

C. Preparation of the acetoglucomethylenes

the compound of the formula (VII) as described above being reacted
10 in an organic suitable solvent with from 1 to 15 equivalents of one or more hydride
donors and from 0.1 to 5 equivalents of one or more activators selected from the
group of lithium chloride, bromine, sodium bromide or potassium bromide, iodine,
sodium iodide or potassium iodide, sodium triiodide or potassium triicdide, preferably
with iodine and from 1 to 25 equivalents of one or more further acids at from —100°C
15 to +100°C to give the compound of the formula (Vili)

PG-O

. PG-O

PG-O

in which PG, Y, R1 and R2 are aé definéd above;
20 subsequently

D. Preparation of the thiophene-glycoside derivatives
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fromO.01 to 25 equivalents of an organic or inorganic
base in a suitable solvent at from-50C to +150C and
subsequently 5 being converlfed i nto the conpounds of
the formula (1) HOHOO HOOOH\ I (~) YR R
10 in which Y, RI and R2 are as defined above, and

the pmﬁéxﬂwqtgmmﬂ)s/ being aliotipateddmdef bhbie drefomit @oﬁd:ixorﬁlﬁlbg%mdat:on
ventl onal - purjfication nmethods

or rquW@RI eg’ﬂﬂqaﬂt@a PelNACOrdANCE With keawn mthpfl%paﬁhe]grq%ce of
n
rom O N RIGAA U gehic PR Ll ghont o

from -FE0°C 10 €1 H0°P@Nd subse@ukehlly R2 S/ 20 OR,  in which PG
is an OH protective group;

being converted into the compounds of the formula (1)

HC

HO

HO o
OH )]

OR,
in which Y, R1 and R2 are as defined above,

and subsequently the compounds of the formula (1} being purified by conventional

purification methods.

The invention also relates to a process for preparing the intermediate compounds of
the formuia (VIIt), in which a compound of the formula (VII)

PG-O

PG-O

PG-0 o 0 ,
(Vi)

in which

PG isanOH protective group;
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17 Y is H (Cl-Cl0)-alkyl; RL is (C1-C8)-alkyl, where
one, nore than one or all hydrogen(s) may be repl aced
by fluorine; (C5-Cl10)-aryl 17where aryl may al so
conprise 1 to 3 heteroatons fromthe series 0, N, S

5 R2 H, CI Br l; is reacted in an organic suitable
Y  sRlyee,-oM grom 1 to 15 equival ents of one or nore
hydr'i'de donor and from0.1 to 5 equivalents of one or

R1 mﬁr(@rﬁsﬂﬂauad omereeirectmute tamone loe atj hgdpgeh(d)inmay henreplaced

e G v S i P SPBTASe: L1 § belegeatoms

SfasthUun sehie®d, e ®r potassiumtrii od| de and from1 10
to 25 equival ent's of one or nore further acids at from

R2  -HOGEArol;+100C to give the conpound of the formula

s o e B5Sh SR G o ke or iy more
hydrld@ dqurRre ahe droph O €36 Sfejuivileia of Beeldiendrat R1BEraE8lected from
npounds of the fornula (VII1I) i odine is used as

" the graiep Pt Bniim chiorider brommag, wr@rbr@ml@mw@tﬁﬁwum broanide, iodine,

SOdIUI’?I ?&l?%% \Aﬁ%%s%[@@%d@@ Solurfi 9 ?ﬂggglrégﬁﬁgt@ésrﬁnt 36 Ahd from 1

mearni ngs are
to 25 ¢dqiivdldhtsadflone, orwherecfuether asids &t fiaan— o0& Oto 1 00°C to give the

Comp@g{gfgggésem@%yﬁﬁ replaced by fluorine, preferably

PG-O

PG-O

PG-O

in which PG, Y, R1 and R2 are as defined above.

In a preferred process for preparing the intermediate compounds of the formula (ViI),

iodine is used as activator.

A further preferred embodiment is a process for preparing the compounds of the

formula (1) in which the meanings are

Y H; .

R1  (C4-Cy)-alkyl, where one, more than one or all hydrogen(s) may be replaced by
‘ fluorine, preferably CHs, Cgl-_ig,,, CF3;

R2 H. '
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R2 H 18 The invention relates to conpounds of the
formula (I) in the formof their racemates, racemc
m xtures and pure enanti on#Bs, to their diastereoners
and m xtures thereof, and the alkali netal, alkaline
earth netal, ammonium iron and simlar 5
pharmacol ogi cal | y acceptabl e salts thereof. The al kyl
radi cal s, including al koxy, al kenyl and al kynyl, in

The inveeatism beiatelsde o RUNARIT the iQrm‘ﬂlaaﬂﬁlnl\ﬂhHﬁgrmef memmlcemates
residues in

stra chain or branched. 10
racen S s AMGR s onaoR s m oA R PEGieRt SB6 (HkRreSingreot,
and t@atﬁélgﬂfeiial' Qlkéﬂ% Barth H@é?hnﬁﬁ%a@ﬁi f#oh an@rdiilasuch as,
for exanple, allose, altrose, glu¢ose, nannose,
pharmggplegically @sseptable satsdberedfal ose. Those whi ch may be
mentioned as preferred are: D-glucose, D gal actose,
D-all ose and D nannose, particularly preferably

The alRylRadioas sechadifg B@xgaémehﬂ%ﬁwd HMRYWI PRfthé §Ub§lﬁbe¥nts R1, R3’,
preferably (3-D glucose. 15 The process of the

X, Y apgd\Mmayeé esherosteaiokt-chainar branghed. f or maki ng an
industrially feasible route possible to
t hi ophene-gl ycosi de derivatives in high yields. The

The swjdreesidties memsmmdsaﬁf thé mulagt ) réisresongIsBin .- GhY)D-
provi de the opt a |l arge nunber of

sugarsa@u tbelr@lpfﬁégban@bstaéﬁbf%wr 5@@& aaffOt REarOBiep eliese. @ltrose,

0 I
giucos% {1}??1‘?\0‘55 é@@%@gd%@@ﬁ%é tgﬁgéﬁﬁoée@h@hgﬁ@ 38 mentioned
as preferred are: D-glucose, D-galactose, D-allose and D-mannose, particularly

preferably 3-D-glucose and BQD-gaIactose, very particularly preferably -D-glucose.

The process of the invention is notable in particular for making an industrially
feasible route possible to thiophene-glycoside derivatives in high yields. The
alternative processes for preparing the compound (IV) provide the option of
employing a large number of acid- or base-labile precursors of the cempound (1.

The following examples illustrate the process without restricting it:




D) F : , _ _ _
® =le) s S[e] s - "yO S

2256 e // A // A io}BAIoR ¢d N A

> HO SR 2d-0 ~ Jouop epuphy , Yod-0
Cwmo O OH O 0-9d . o0 o0 0-9d
Oo m &

Z o
o2 OH 0-9d O%H 7 40%HD 0-9d
o €00% 1shjeren
Z o+ 040
0O mm-owqu\/wmi
m @) M a0 o-ed
=S _

O -
—Zn {eal | )
~ : R %
o oO ) FEO . o . HO g

— raY| N < e \ A

oo x A pIoE SIMeT] X
o™ O HO o X
0o
OoZ
© ‘m M PIOE JpajsuQlg ‘SIMOT
> .

| (n {n) : _ () (n
. _p_u : (emm) L
\n/u.O Z o

X :
X | 5 O

S\ S "o m%.. S ‘
@/> ._._MMFM E\@_> + 2y £y mm‘ + @/ A
X

61
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=aOor CD} aa 20 Exanple 1: a)

(4- Met hoxyphenyl ) (3- net hoxyt hi ophen- 2-yl ) met hanone

(variant Al) 24.4 parts by 28eight of tin tetrachloride

are dissolved in 300 parts by volune of 5

di chl oronmet hane in a reaction vessel and, at an

internal tenperature of 5-10C, 15.0 parts by weight
Exarrfpfe p-ani soyl chloride are added. Then 9.56 parts by

ght of 3-nethoxythi ophene are added at an internal

a) (4- Nbﬂﬁmwahﬂmd)(6#m6th]b&ﬁh:@Mnﬁ%l);nﬁd@tdrﬂdvmlamﬂ’e) is
After co

244 Fi%tﬁp‘?lg‘?"s'gﬁ“é HgEﬁl %fac%é%mﬁe@fa disso e %Q.(f paTtH Y VBlumROf

dichldﬁémlé’ﬁ{a%é lﬁ%Qeééﬁ’&gvés%él Eﬁdr% n84kng] 9@5 Gatuhd of i3—136)90

then washed with 25 parts by vo ume o stren
15.0 paytsr Rcweight of acamsoytrniaoudgam eddmdrramuesasaamatgewanget of

smelBRREBb g 87 Ah08: &L A0 DS h Bat  BSE lh e e

reactiéh Frix@tdissaitiadnatizcas M RRERS ‘holt\ﬁIel" E5nverBdnlf Qoﬁf}‘ﬂé&é éEWeck of
val ume of water. The organic phase is concentra

convegsign), [1Patnasks bn\tplumepéma;ebgre\aﬂdmbmatha reaa;tmomxtmoit is

e RS ity S5 81 L RE0% SRR T promi

and a mehasﬁrmma rated] avd theadrgbnicpHarens Wasted withe100 parts
3 is o talpﬁed in 940/%y|rgl d; st . 98-99C, 1H NI\/Rp

by vol@@[g@ gyate;a Pajts teijolgme b ﬁireng;th_godlqnmcar@ongt&solutlon
and 1(2(? gaﬁ by%ﬂhsm@ QP@TQBT% 0(%rﬁ% E&a%% %@%%B%téodby disfillation

to 40 gaBtsHyvalugtenag et 402Cy P10 parte bgaojurhe of h)spmnbaargmgetered.in.
The Sliép%gﬁﬁll%ri%sﬁog%d%é)g :9 38& gl?%%glpq,\gflbq%doé%so?vgr{teTﬁg pgle 3t/eollow

solid i4 ﬂwe.rmajwmléthm&ﬁs Gsfahr@étvﬁg ngﬁﬂd%yp% )Wéggﬁdpﬂgwm

arts y vol unme ane ‘at
(CDCh)hd —n$ 2 (eled FP.8tHz, L), a965d15€ G.8HHRHY 6.96 (Ut Ji=6.9 Hz,

t 2 5 urther 3 h, and then 1.0

2H), 6%§e@sﬁ é@ﬁ%% 8% grgé?to{?aﬁblf) PBAY 12 parts by vol une
of vvater are added. A pH of 8 is adjusted with about
by vol une of 33% strength sodi um hydroxi de

arts
b) (3- "b@l@?ﬂﬁﬂaﬁpheﬁh@ -yitdgeethoxyphenyl)methanone
1.86 parts by weight of boron tribromide are added to a solution of 1.84 parts by

weight of (4-methoxyphenyl)(3-methoxythiophen-2-yl)methanone in 25 parts by
volume of dichloromethane at 0-5°C, and the mixture is stirred at 5-15°C for 60 min.
It is then stirred at 20-25°C for a further 3 h, and then 1.0 parts by volume of
methanol and 12 parts by voiume of water are added. A pH of 8 is adjusted with
about 1.4 parts by volume of 33% strength sodium hydroxide solution. The phases
are separated, and the organic phase is washed twice with 10 parts by volume of
water each time. The organic phase is concentrated in vacuo, and the residue is
taken up in 20 parts by volume of methanol. The solution is heated to 60°C, and

4 parts by volume of water are added. After cooling to 0°C, the precipitated solid is

B separated off and dried. The product is obtained as a dark gray solid in 91% yield;
. m.p.: 86-87 °C. "H-NMR (DMSO-dg): & = 11.85 (s, 1H, OH), 796'(d J=54 Hz 1H),
7.89 (d, J = 8.8 Mz, 2H), 709(d J = 8.8 Hz, 2H), 6.91 (d J =54 Hz, 1H), 385(s

3H) ppm




10

15

20

25

30

are separated, and the organic phase is washed tw ce
with 10 parts by volune of water each tine. The
organi ¢ phase is concentratdd in vacuo, and the
residue is taken up in 20 parts by vol une of
met hanol . The solution is heated to 60C, and 30 4
parts by volune of water are added. After cooling to
Exanidfe 2t he precipitated solid is separated off and

ried. The product is obtained as a dark gray solid in

(3- Hy@ﬂoﬁﬁmomeh 2- y@(ﬁinfllﬁﬁer&éﬂ@xy@hbrw%éﬂﬁm@@anaﬁt A2)
0.86 Qqﬁs gy Syeggl-% of g-tri t%bwromtmxyggnzgﬁgh@r@q.ﬁrel@ﬂged tg agqolutlon of
1.0 pér@s }b_égre ;}?’ﬁuﬁéé %56121{% ?I rﬁoxyphew& ?‘iﬁ‘a“e'

The sahxbme i$ haaiedrio 6&70"@3 86d patrthis tbmpmtgl'ﬁ 04 part by weight of

3-met§'@%<{ﬁtho(9 %bg %?%g%éé g)gél? ! ﬁﬂlﬁgélagforg%&t&% s reﬁuxe% at 70°C for
I

3h (ch@%t( ackdriersien ikd (119) ﬁncpﬁfrtasfuﬁ}ﬁeyg Hj@heat , gheck of conwersion

di chl or oet hane.” The sol ution I
to (IVahdAt 25°G, 5.3 paémberwmmlnfeqf voatgr aadtﬁ :bpammbgwomr';e of 30%

strenqilh 'ﬁ&ﬁ&bg:ﬂg E:' agtﬁqi % c‘iJ‘e(d ?a&fgj:t q%f %p%r&{ b{s?fo (e of heptane,
the phepBY ers separated, |aWd)th@'&¢gérﬂ& pihafsé "é W@&h@d With 8@ Safa by volume

check of conversion C, 3.7 parts

by
of deigizemwagar. Mg solvend ISGCCBWO&atFﬁL?dJEp %pamssbwwotgm% Filtration and

wasifd RN LGt B2 e A 3 e o

0.8% steqimgthtsedlurmhyldrtdx&imsscgmitbrg a@hatae phaiseashedeparbtedl The ‘
arts by vol Hgqu f deionized water. The sol vent

aqueols REBRE % 1E HeRtRRE 1y PLRIE IS AiUsietwibh &% strength
hydrog@t?#r‘k; ggdmgr&@%@gpt@ sp@%&;& ?rééréﬁatggtaga@‘ erh(a' draaa@:g%s fifered

off witk sdction, twathexli atel dmmtﬂ—hydroaymnm‘enmla@s ar e
ate ueous se s wa o
tnﬂuorﬂg‘%?é gnﬁlﬁngghr:@o giig ! &ﬁqgala@darwp ﬁog@rﬂ g\fn‘sgrg@thﬁ in 53%
F i of _t ¢ [ ep_
e RIS BPOOC! S04 ONISORYHOS = PRAPTEKLt RO FUF 6.2 5.4
Hz, 1H}ag198ddad e 8l7ikz) A8, Aybdr (i Y t=h8 Ttz iRy, BlOT @, J = 5.4 Hz, 1H)
trifluoronethoxyphenyl)net hanone is isolated as
ppm. brovvnish to yellowish solid in 53% yield. mp.:
67-70C, 'HNWR (DMSO-d6): S = 11.45 (br s, 1 H OH),
7.97 (d J =54 20Hz, 1 H, 7.93 (d, J = 8.7 Hz,
Example3; 7.51 (d, J = 8.7 Hz, 2H), 6.87 (d, J = 5.4 Hz, 1

4-T|_&Iuoromethoxypheny!)—(3—methoxythiophen—2-yl)methanone (variant A3)
8 parts by volume of n-BuLi (1.6 M in hexane) are added to 7 parts by volume of
3-methoxythiophene in 150 parts by volume of diethyl ether at 20-25°C under a
protective gas atmdsphere, and the solution is heated at 40°C for 30 min, The
reaction mixture is added to an ice-cooled solution (0-5°C) of 8.3 parts by weight of
N-methoxy-N-methyl-4-trifluoromethoxybenzamide in 100 parts by volume of diethyl
ether. The mixture is then stirred at room temperature for 1h (check of conversion).
50 parts by volume of water are added, the phases are separated and the aqueous
phase is extracted 3x with dichloromethane, the combined organic phases are dried
over Na,SO,, and the solvent is removed in vacuo. 76% of the product are isolated
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ppm Exanple 3: a) '
(4-Trifl uoronet hoxyphenyl) - (3-net hoxyt hi ophen-2-yl) net
hanone (variant A3) 25 8 pgarts by volume of n-BuLi
(1 6 Min hexane) are added to 7 parts by vol une of
- met hOX?/thI ophene in 150 parts by vol une of diethyl
asas@ﬂawwsra@z 20-8B (INISO-ds): HFA.84 (i \we=Gas Hat Miphe2 &d, J = 8.6

iz 2802 0 T P B PR 20 R B Bt 55 e Pk el S o oo

(O 5C) of 8.3 parts by wei ght of
hoxy- N-nmet hyl - 4-trifl uor omet hoxybenzamni de in 100

b) (3-§bﬂd{@<}1§'ywb¢mr&ef|lﬁ#-t@ﬂté:trﬁmetmyehheyl)meﬁmennmt ure | s

750 P s L AMAMBRYEL R gl b ey

methdriodefih d98 pamsehiSeRamatE dicHiordmiehamk! a e Slowhhadded ﬁ) a solution
extracted 3x with di chl oronmet hane, the conbi ned

of 8.2 pagahycveieabesBake @Mt 500 partahy Soumentidichioreoethane at

20- 25"(% Tl‘?éTHé(ﬁ(jsc}l nt(I)OW\{‘PIg h‘é‘ﬁrreﬁaa{@ W%@@fﬁ%@ cbﬁ\gérg E%? gnd

then 8D parks By Hz!um]e t)satira8R §oldiudh mcﬁrbﬁnafézsolﬁﬂnbn an% é@de(dim one
.J:8.6Hz,2|—5|),7.13%d J=505H, 1H), 9 (s
port|0@,_'b'hepafﬁ@s are separated, the organic phase is washed W|th 1 00 parts by

volumé 3f Waléoxyd Bliap %tﬁeﬂo]\ﬂe/ﬁh'isr fef{ﬁéwo"iﬂ%la%y?ﬁ? B¥fid fEet h

anone 5 7.56 parts
recrysteglizegtin c!iR@'tthOIpBBd BE%bj (34,:>aier yéllowosalitezrecmbipinedy| ) -

met hanone in 100 parts by vol une of dichl oronethane

are slowy added to a solution of 8.2 parts by wei ght
Examysle 43Br 3 x DMS in 500 parts by vol une of

di chl oronet hane at 20-25C. The dark solution is
4,5-Digggtexe§-aetoymmsyfdi2-@-methorabenaoyliibiopsesidoypxgtetrahydro-

fpyr&n-%%%cé% parts by vol une of saturated sodi um

i‘carbonate solution are added in one 10 portion. The

3.9 paytb dyegeighteoftmayiitadylaiiBoSiUBREnIEridd 21584 'pért@@ﬁhﬁ@igm &h

100 parts by volune of water and driced, and t
potassilin ¢@Ronage ﬁ@ﬁ@v%aaﬁﬁ by ligme vhwaten arg adsled toa sofutlon of

7.3 paft§ E%\?é gil\tl df a| dh Mgﬂ&%Q ﬂﬂg {ggtﬁ‘b?ypﬁaen%ln Bt Shdr®n

280 pa@tsaoyucaumecommmahamtah20e22r°(:206/ér ﬂﬁctmxs@@nzwl )t

hi ophen- 3-yl tetrah dro- ~ pyran- acetate 3.9
22.5 payts B&V\@G f%ﬁ Sricyare ety tsipRa- Qnﬂlﬁﬁowmeﬁmﬂr@@rde are

-added TPhé bR nktute i9ted at 20-25°C for 16 h (check of conversion),

solids are removed and the organic phase is washed 3x with water. The organic

phase is concentrated and taken up in 95 parts by volume of methanol. After

- crystallization, the solution is cooled to 0°C. The solid is separated off and dried. 81 %

of the product are obtained as a colorless solid; m.p.: 149 — 151°C, 1H-NMR
(DMSO-d6): 8 = 8.0 (d, 1H), 7.7 (d, 2H), 7:1 (d', 2H}, 7.0 (d, 1H), 5.6 (d, 1H), 5.3 (dd,
1H), 4.9 (m, 1H), 4.7 (dd, 1H), 4.2 (m, 2H), 4.1 (m, 1H), 3.8. (s, 3H, 0O-CH3), 2.05,
2.00, 1.90, 1.85 (s, 12H, acetyl-CH3) ppm.

Example 5:

- 4,5-Diacetoxy-6-acetoxymethyl-2-[2-(4-triflucromethoxybenzoyl)thiophen-3-yloxy}-

tetrahydropyran-3-yl acetate
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- several times, the solvent is removed in vacuo, and the residue in 51 parts by volume

30

pot assi um carbonate and 2.6 parts by vol une of water
are added to a solution of 7.3 parts by weight of
( 3- hydr oxyt hi ophen- 2-yl ) ( 4-23et hoxyphenyl ) met hanone in
20 280 parts by volune of dichloronethane at 20-25C.

B coyrse of 2 h, 22.5 parts, by wei ght of
3.5 ng-f% ylwgtgrgto? e@?ﬂ@@ﬁwaf@mﬁw@@ﬁ%@pﬁﬁ&qm byweiahd @f
pctas@fu‘?n cé&%@ﬁ?tehgﬁ’tﬁzg‘?ﬁ%%én% VOl 61ewél%r ‘?:!té LE&S B %8&@%9 of

rsion are re

7.1 patﬁdby eigt @é(ﬁ-byﬂltmgm|c1»pmem2-lyt)cﬂ—3}ﬂuwdmerkﬂﬁhenWmethanone
ken up in

in 25 BB Yo 3R R BRI TRRHOR B 025 Co 48 SPRTSE A1 2o,
18.7 ;Sé“r% @Mvé?h%f ) &@Ctgaﬁg -¢h %c@{w}i alﬁﬁ fﬁtu&)dggargal%g%r%*rﬁﬂe are

duct Tare ed as
addeci; a‘ herreastions glixtdre mq:b:rred]ai@O—Z&‘»“B for 18 hHdieek of Dbﬁ;@rdiﬁ)h)

sohds&re r§m§ %@ an% tgi% or@nolc% gse %')\pﬁshezg %grvﬁﬁ’;%atgﬁ 1%@ qrgamc

phase |§d:onbeﬂﬂ£at82 a%d(tﬁkeﬂ ,ln 40@ {faﬂ’s b}/s\’iglulnz'lél ¥ ésccgﬁopl)é’f%l At 40-

45°C, F?@mar&bygwgmt of Qfater are added' and the solution is cooled to 0° C The

sold 5L AR N RO A ol el 4 0 SRS o

m.p.: 9@93&;51 RNVR @ME@L ¢ 895‘8 bgr(ayJ Erg Sy HanPRBYA) J = 6 7 Hz,
hl ori de, 15.3 parts b pot assi Um car'bonat e
2H), 7&ﬂ'§j(d2 J5 Barhs, 233}) \7@131(% Jot S\EaHE,HH) &.60HaEd * 8.%Hz, 1H), 5.27

(dd, 2R OB D A RARESD Iy {0 B o B el 17

m, 2Hin4)06-4.04 (AHA a2 102, ooy alaora .&f (ol aceRRCRm)
( Ha) - 25C. Qger th?e course of 2 h, {5 18. 7 parts by%\/@fght

of 2,3,4,6-tetra-O acetyl -al pha D- gl ucopyr anosyl

-Examﬂ%%m de are added. The reaction mxture is stirred at

25C for 16 h (check of conversion), solids are

4,5-Diacatoxe 6-anetbxyneethylgayd-¢4-pletisexybenwasth b hdn- v/ loky etk £ cgiro-

nic phase is concentrated and taken up in 1
pyra“'é?ﬁ? voI ume of isopropanol. At 40- 45C, 75 parts
45 palts byt odBb Bing? & SRt B O tidrGfhr (agaed

over 60 @inpfandhEl .ppadtsdty weighbof tainvetiylsityl shiosider(béded 601 45 min)
are ad{:_%t,ﬁ) ’uia gﬁ%lu%%%-;g]’lpgg ’p\JI%/rFteg %g%se?gﬁt?gfﬁ,g—di:ac%tgfy-é-%’cef]ox;m%tﬁy!—z
[2-(4-methoxybenzoyt)thiophen-3-yloxyltetrahydropyran-3-yl acetate in 57 parts by
weight of acetonitrile at from —10 to 0°C. After being stirred at 0°C for 90 min, the
reaction mixture is difuted with 75 parts by volume of dichloromethane and, while
cooling, 75 parts by volume of water are added dropwise. After washing with water

of methanol. The crude product is recrystallized at 50-60°C and then filtered off with

- suction at —5°C. The colorless solid is dried and obtained in a yield of 83%. m.p.:

116-118°C; 'H-NMR (DMSO-dg): § = 7.29 (d, J=5.5Hz, 1H),7.09 (d, J = 6.7 Hz,
2H), 6.87 (d, J = 5.5 Hz, 1H), 6.84 (d, J = 6.7 Hz, 2H), 5.41-5.33 (m, 2H), 5.07-4.97
(m, 2H), 4.21-4.17 (m, 2H), 4.09 (d, J = 9.7 Hz, 1H), 3.91-3.79 (m, 2H), 3.71 (s, 3H),
2.00, 1.99, 1.96, 1.95 (s, 12H, acetyl-CH3) ppm.

Example 7:
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30

2H), 7.43 (d, J = 6.7 Hz, 2H), 7.13 (d, J
H, 5.60 (d, J =7.9 Hz, 1 H), 5.27 (dd,
Hz, 1 H, 4.94-4.90 (m 1 Hy, 4.63 (dd, J
Hz, 1H), 4.21-4.17 (m 2H), 4.06-4.04 (m 1
2.02, 99, 1.90, 1.84 (s, 12H, acetyl-CH3) ppm 15
4,5- D@catqquefi—acetoxymethy] -2-[2- (4—tnﬂuoromethoxybenzyi)th|ophen -3-yloxy]- .
Di ac acet oxynet hyl - 2-[ 2- (4- met hoxybenzyl )th
tetrarﬁygﬁ}?é(ﬁa%§ﬂ?8§§%%trahydro- pyran-3-yl acetate 4.5

24 [
AT AR e v o s

over hminy), Byd \idi hpert by weighitaijrimethysiyheideridie (dsdedeeves ¢drmin)

are aéldsedﬂ'q‘jone) S0 Iaﬁ&% 3g 9 ?% e{ﬁeg't)gyabgaéﬁa&}t g]?i}%? %?@g%régetg){ymethyi-z-

[2-(4- {rmu(amnmhbmmmhdmwn@lymyﬁewérwﬁrbpmhahymcwaftéan-

acetonitrile at

acetate in 57 part
41.6 RartRy Wolds Chesetanitde 2 oy -9 o126 AteosiToe O Fiar
90 mih r1?3|e réS&fé gwp'?e)ﬂlé el édswﬁ#ll I?‘?'EJ%%"[N @gﬁggg{dﬁcsnl&%g}?thane

orone ane and
and, vfaliet & -dhylgbe paks Gl vohime oﬁmt@@%@dﬂ%drdmpmse%ﬂer washing

with WEBRHRAVGTAN a5 Q06 ST RASTYPRdGVAFIERNG R FSighe s taken up
in 35 MARSIBR volRim ﬁ@ﬂ\%lno!.gg% ang@?)ﬁ‘g(?]@cﬁﬁl;edﬁs&amg?d at 4?1 50°C

recrystallized at 50- tere
and ﬂ@nd‘tliiedﬁd aff withGsuctihe at e116F € eEke solorldss$ solitt isettiaahahd 81% of a

oo @Ry ol 5T a5 P -
8.1 HA 2T-|)H?4o?(9 3'4)5 5487 H)d 53(33“@ gpfah‘éﬁ%?@ 878% @M(- %53142

, 5.41-5.
1H), 54ﬁ92(1i41=136(h'l‘z Yit), 5.46 @B, (o= 9 B/&3HZ 1), 5B8Hd, J = 8.0 Hz, 1H),

I <l

511 ogh BIBEMR fala it By peadt B a Zad T 2, 4.10

(dd, J 4500 RERL QK- D33 (5119 LTS fmb'r 2.08-1.49Ys, 1‘2H Ué?fe‘?yl -CHj,) *¥cC-

met hoxybe nzyl)th i'op hen-3-yioxy]- tetra hyd r
NMR (BMSO-o)y =aTé: Oyt 1680 zmgpa,rt@g By14&0gh47.8f 1441(1; 129 50027 4.

123, S,W,@Hssgn%g 4218 28 19$S,§3; B Y 4 95§25 0 8

20.3 ppi.oride (added over 45 min) 5 are added to a
solution of 7.98 parts by wei ght of
4, 5-di acet oxy- 6- acet oxynet hyl -

- Example 8:

2-Hyd roxymethy[-G-[2-(4-methoxybenzyl)thiophen—3—yloxy]tetrahyd ropyran-3,4,5-triol
0.97 parts by weight of sodium methanoclate (30% in methanol) are added to a
suspension of 14.5 parts by weight of 4,5-diacetoxy-6-acetoxymethyl-2-[2-(4-
methoxybenzyl)thiophen-3-yloxyltetrahydropyran-3-yl acetate in 91 parts by weight of
methanol at 0°C. The reaction mixture is stirred at 0°C for 90 min and then a pH of 7
is adjusted with 0.76 parts by weight of acetic acid. The product is precipitated by
adding water and is filtered off with suction at 0°C. The colorless solid is dried and

~obtained in a yield of 83%. m.p.: 154-155°C; "H-NMR (DMSO-ds): & = 7.16-7.14 (m,

3H), 6.91 (d, J = 5.5 Hz, 1H), 6.80 (d, J = 8.6 Hz, 2H), 5.35 (s, 1H), 5.05 (s, 1H), 4.99

(s, 1H), 4.63-4.53 (m, 2H), 4.01-3.97 (m, 2H), 3.71 (s, 3H), 3.66 (s, 1H), 3.40-3.44

(m, 1H), 3.32-3.05 (m, 4H) ppm.
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15

[2-(4-trifluoromethoxybenzoyl)thi ophen-3-yl oxy]tetrahy
dropyran-3-yl acetate in 41.6 parts by wei ght of
acetonitrile at from-10 t@50C. After stirring at 0C
for 90 min, the reaction mxture is diluted with 77
parts by vol unme of dichloronethane and, while
ExampinPi ng, 77 parts by volune of water are added

2Hydf Rt Lt iR Do et P RS By fobyran-
3,4,54ddden up |n 35 parts by volune of methanol. The crude

roduct is recrystallized at 40 - 50C and then
1.5 41ty PLeighs of Sepm Bwthanglatar30%0c mathaneliaes Peded sopi d

T S T

triﬂuoﬂnrﬂeﬂmeym}rI)zyl)ﬂli@ﬁﬂ\e(rdis-ylbx?]tétréhMo—pyr;hﬁ-_s-ﬂ agBtatelin 832 parts
by wefgr% oglzrri_q'z’tﬁg%él}q?' §g i'gé é@p?ioﬁl'rgixgr'g/iéggr}@gwaf 18"}(5?0%3%@% and
then d SH of /A Tg%dghsigdgw%tpg) %8 Eértg- %ngﬂ&g { c%t:??% (08 T'F%'%r&dl'fgt’ is

precrpﬁami b)( ddding water and issfiltered bff)witBsBRiohsgt @ H) Tha.cdfrless solid
s drief e aneddn 2 Yol &5 SHbunay i 195 GiebOMR fehgO-de): & =
7.41 (é4j’ =3, 51—%2&}071%9 (g J 1%72342 2?-@37%4 (éZS*’— 5. gg)-i'zg %906 $7(d,J
-5512!@ BH)zosnoialpsrﬁHindam@sed J=45Hz, 1H) 4.98 (d, J = 5.3 Hz,

R M T N T e

I ay e ( t ab 25

308 (R AT M B o [ Tl g IR (BRSO =

56.8 pprB- di acet oxy- 6- acet oxymnet hyI 2-[2-(4-
nmet hoxybenzyl )t hi ophen- 3-yl oxy] t et rahydr opyr an- 3-vyl
acetate in 91 parts by weight of nethanol at OC The
reaction mxture is stirred at OC for ‘90 min and then
a pHof 7 is adjusted with 0.76 parts by wei ght of
acetic acid. The product is precipitated by adding
water and is filtered off with suction at 0C. The
colorless solid is dried and 30 obtained in a yield of
83% mp.: 154-155C;, 1H NVR (DMBO-d5): 6 = 7.16-7.14
(m - 3H, 691(d J =55Hz, I H, 6.80 (d, J =28.6
Hz, 2H), 5.35 (s, 1 H, 505 (s, 1 H, 4.99 (s, 1 H,
4.63-4.53 (m 2H), 4.01-3.97 (m 2H), 3.71 (s, 3H),
3.66 (s, 1 H, 3.49-3.44 (m | H), 3.32-3.05 (m 4H)
ppm 25 ‘



10

15

20

25

Exanpl e 9:
2- Hydroxynet hyl -6-[2-(4-trifl uoromet hoxybenzyl )t hi ophe
WO 2A0@0Y3384y] t et r ahydr opyran- 263, 4, 5-trio) 1.5 PaITVEPMNS5/013158
wei ght of sodi um net hanol ate (30% i n nethanol) are
. added to a 5 suspension of 12.3 parts by weight of
Claimg: 5_ i acet oxy- 6- acet oxynet hyl - 2-[ 2- ( 4- :
- trifluoronet hoxybenzyl)thi ophen-3-yl oxy]tetrahydro- pyr
an-3-yl acetate in 83.2 parts by weight of nethano
at 0C. The reaction mxture is stirred at 10C for 90
LN _and hen a pH of 7 is adjusted with 1.58 parts by
1. %i%ﬂ?e%rftoaean%maaoanpws qé%s&*n?@l fe5rwdd Bt at ed by
adding water and is filtered off with suction at 0OC.
The colorless solid 10 is dried and obtained in a

yield of 89% mp.: 144-145C, 1HNWR (DVMSO-d5): 3 =
7.41 (d, J = 5 Hz, 2H), 7.27 (d, J = 8.5 Hz, 2H), "
7.24 (d, =55 Hz, 1H),6.97(d,J = 5.5 Hz, | H),
5.37 (d, J % 1 H, 505(d, J =4.5Hz, 1 H),
4.98 (d, J = 1H, 464 (d, J =7.3 H, 1H),
4.56 (dd, J , 1 H, 4.12-4.04 (m 2H),
3.72- 3. 68 H 03.51-3.47 (m 1 H, 3.32-3.12 (m

4AH); 19F-NMR (
2006/ 072334 26
for preparing conpd
HO HOO HOO OH

5 56. gpppm WO
8 ainms: 1. A process
Reneral formula (1): 5

in which the meanings are
Y H, (C4-Cao)-alkyl;

| R1 (C4-Cg)-alkyl, where one, more than one or all hydrogen(s) may be replaced by

fluorine; (Cs-Cyo)-aryl, where aryl may also comprise 1 to 3 heteroatoms from
the series O, N, S;
R2 H,ClLBrl;

which comprises

A. Preparation of the hydroxy ketones
A.1. the thiophene component of the formula (1)

X

VX 1y
{Z

in which Y is as defined above, and
X is O-(Cs-Cg)-alkyl or O-(Cs-Co)-aryl, where aryl may also comprise 1 to 3
heteroatoms from the series O, N, S;

being reacted with a compound of the formula (1lI)




in which the nmeanings are Y H, (Cl-Cl0)-alkyl; 10 R1
(C1-C8)-al kyl, where one, nore than one or all
hydrogen(s) may be replace@7by fluorine;
(C5-C10)-aryl, where aryl may also conprise 1 to 3
heteroatogs from the series 0, NN S; R H d, Br, I;
15 which gonprises A Preparation of the hydroxy
ket ones Al_. the thi gphene conponent of the fornula
(1) B vy iﬁi)s in which Y is as defined
above, and X Cl-C8)-al kyl or O (C5-Cl10)-aryl,
where aryl may al &R,conprise 1 to 3 heteroatons from
the series 0, N, S; 25 being reacted with a conpound
of the formula (111) 27 (4f 1 OR31 \ R2 (11l) ORa
which R1 and R2 are as defined above, and 5 R3 is
, Br, I; in the presence of from0.1 to 10

R1 andR2 ¥ad sntisfirdd apsverfan@ore acids in a suitable

solyent at from- 50 to +150C to give a conpound of

5 R3 {plhBinla (1v), X0

—IN

in whit

in the presence of from 0.1 to 10 equivalents of one or more acids in a suitable
solvent at from — 50 to +150°C to give a compound of the formula (IV),

10

in which X, Y, R1 and R2 are as defined above; and

this compound of the formula (IV)
15. being converted in the presence of from 0.1 to 10 équivalents of one or more acids at
from -50 to +150°C into the compound of the formula (IVa)

20 inwhich Y, R1 and R2 are as defined above;

or

- A.2, the thiophene component of the formula (1)



YR (IV) 10 ORl in which X, Y, Rl and R2 are as
defi ned above; and this conpound of the formula (IV)
15 being converted in the gBesence of fromO0.1 to 10
equi val ents of one or nore acids at from-50 to +150C
into the con‘pouRd of the formula (IVva) OHOY R2 (IVa)
ORI 20 in whiclt Y, Rl and R2 are as defined above;

or A.2. the thi hen\(le\Hﬁgrrponent of the formula (I1) 2s

XY\ N (Y n h X and Y are as defined above
under A/ l. 5 be&i reacted wth a conmpound of the
formula (I'1l1) OR3 1 \ R (IIl) ORL in which 10 R1,
R2 and R3 are as defined above under A 1.; in the

in whiEh AT 1ol Ao 2l BB A F om S50 (o 180 to

give a conpound of the formula (IV) XOY R2 (1V) 15

‘ OR1
5 being reacted with a compound of the formula (Ilf)

0
R3 I
Ry (M

OR

in which _
10 Ri1,R2 and R3 are as defined above under A.1.;

- in the presence of from 0.1 to 10‘ equivalents of one or more acids in a suitable
solvent at from —50 to +150°C to give a compound of the formula (IV)

X O
Y = (Iv)
\ S

15 OR1
in which X, Y, R1 and R2 are as defined above; and

the latter being directly reacted further in the presence of an acid as defined above at
20  from 0 to 200°C to give the compound of the formula (IVa)

in which Y, R1 and R2 are as.deﬁned above,




in which X, Y, RlL and R2 are as defined above; and the
|atter being directly reacted further in the presence
of an acid as defined abovegat 20 fromO to 200C to
gi ve the conpound of the formula (IVa) OHO Y \ R2
(I'va) ORI in which Y, RlL and R2 are as defined

or  above, 29 or A 3. the thiophene conponent of the
formula (I1) X Y \\ (I1) 5S in which Xand Y are
as defined above, being reacted with one or nore

A.3. thos thagshericaddrsorien @f testfdrimem (ihe series M (CL-C8) -
al kyl, M H, MO (Cl-C8)-al kyl or MN((C1-C8)-alkyl)2 in
which Mis Li, Na, K, Zn, My, 10 Ca, in apolar _
solvents at tenperatures of from-20 to 45C to give

the reactive ipternediate of the formula (V) X Y \~
MM S 15 in X, gy and M are as defined above,
and the | at¥er\be ng reacted further with a conmpound

of the fornulav<t®8ia) ORs | | R (Illa) OR

in which X and Y are as defined above, .

being reacted with one or more organometallic reagents from the series M-(C1-Cs)-.
alkyl, MH, M-O-(C4-Cg}-alkyl or M-N((C4-Cg)-alkyl)z in which M is Li, Na, K, Zn, Mg,
Ca, _ |

in apolar solvents at temperatures of from -20 to 45°C to give the reactive
intermediate of the formula (V)

X
M V)
S

in which X, Y and M are as defined above,
and the latter being reacted further with a compound of the formula (Il1a)

o)
R, ny (M)

OR,

in which R1 and R2 are as defined above, and
R3 is CIBr,|,
NH-(C1-Cg)-alkyl, NH-O-(C4-Cg)-alkyl, N((C1-Cg)-alkyl)z, N-(C4-Cs)-alkyl-O-(C4-
Colakyl, | | -
N(C3-Cs)-cycloalkyl, where the alkyl ring may comprise one or more

heteroatoms from the series N, O, S,
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20 in which Rl and R2 are as defined above, and R3
is d, Br, I, NH(Cl-C8)-al kyl, NH O (Cl-(C8)-al kyl,
N((C1-C8)-al kyl)2, N (C1-C8p-al kyl-0O(Cl- CB)-alkyl,
25 N( C3- C8) - cycl oaI kyI vvhere the aI kyI r| ng may

ri se. one or het er fro

ON( 6-(3)-any)¢(Ca- Qﬂtﬁk%rM(Pa'(c‘@iENEPHKNWC;’rCa) ary! N((Ca -C1o)-
|
2%@&3 2@3@ Wﬁg%{% mgﬂé% &g%@t@éﬁgché\%&gﬁ \comprise one

abrkapesheteyoatoms froee theneeriey NQx, §, het er oat orrs f romthe

series NN O S, 5to giveacorrpound of the fornula
(1v) XOY(IV) R2 O?S in which X Y, RlL and R2
to glvé‘é%oﬂ%dlﬁ%'dﬁ descri bed under A 1. at 10
tenperatures o from C to +30C, and subsequently
this conmpound of the fornmula (IV) being converted in
t he presenge

OY R (1Va) 15 ORL  in which Y, Rl
S ed_abov and where appropriate
D dzlvé)
I:!ourification met hods; 20 and
0 1

subseqUe
purified by
subsequent |y

in which X, Y, R1 and R2 are as defined above; as described under A.1. at
temperatures of from —20°C to +30°C;

and subsequently this compound of the formula (IV) being converted in the presence

of a Lewis acid into the compound of the formula (IVa)
OH ©
X IV
Y S R2 (Iva)
S
OR,

in which Y, R1 and R2 are as defined above, and where appropriate subsequently
- the compounds of the formula (IVa) being purified by conventional purification

methods;
and subsequently
B. Preparation of the acetogluco ketones

the compound of the formula (IVa)

a Lewis acid into the conmpound of the

f the fornmula (IVa) being




B. Preparation of the acetogluco ketones 25 the
conpound of the fornmula (IvVa) 38 PGO PGOO PGO0OO
o-PG (VIIl) R2 ORSin whid8h PG Y, RlL and R2 are as
defi ned above; subsequently 5 D. Preparation of the

t hi opheng ycosi de derivatives the protective groups
bei ng eli ted under basic or acidic conditions, by
oxi dat | orj reduction or with fluoride, '
corresbgﬁ' 0 known met hods, in the presence of 10
fromO. 01l tfo 25 equival ents of an organic or inorganic
base | pg@a-S™ e solvent at from-50C to +150C and
subsequent |y |bei g converted in li he conpounds of the
formula (1) °f§ 0 O I (1) YR OR
in whichY, 3 w2def i ned above,

r;ﬁ%'

in which PG, Y, R1 and R2 are as defined above;
subsequently '

D. Preparation of the thiophene-glycoside derivatives

the protective groups being eliminated under basic or acidic conditions, by oxidation
or reduction or with fluoride, corresponding to known methods, in the presence of
10 from 0.01 to 25 equivalents of an organic or inorganic base in a suitable solvent at
from —50°C to +150°C and subsequently

being converted into the compounds of the formula (1)

15
HO

HO
OH ()
OR,

in which Y, R1 and R2 are as defined above,

20 and subsequently the compounds of the formula (1) being purified by conventional

purification methods.
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20 and subsequently the conmpounds of the formula (1)
being purified by conventional purification nethods.
39 3. The process for pre@ring the conpounds of the
formula (1) as clainmed in claiml or 2, wherein the

3 ag.élvator i.n step C. Preparation of the
: ¢ QPSS Rk Wﬁpéﬂas thac MPH@dS sf the farpvlgdbss ¢laimed in
r K [ e formul a
claim? &leiwmﬁhﬁﬁ a?gﬁnﬁgfgiege %un%ﬁolfé thg formul a
acetogwcomethyd@wsEiExodlﬂeD 0- PG \~ (VI 1) YR 10 OR, in
which PGis an OH protective group; Y is H,
(G-Co)-alkyl; 15 RI is (C-C3)-al kyl, where one,
nore than one or all hydrogen(s) nay be replaced by
fluorine; (CS-Cio)-aryl, where aryl may al so conprise
4. 1ApeocEssdoepmRenng the rrﬁmmméa@emommmdsmf tise faRenlia (L),
bei ng reacted 20 in an organic suitable
Whmh%(?f“\ﬂéﬁteswth from1l to 15 equivalents of one or nore
a compydhd &€ thelfoRdUR (amg fromO0.1 to 5 equivalents of one
or nore activators selected fromthe group of lithium
chl oride, brom ne, sodium bronide or potassium
br om de, pd.@di ne,. sodi um i odi de or potassium i odi de,
sodiumtriiogide or potassiumtriiodide and froml

PG-O

(V)
R2 '
OR,

in which

PG is an OH protective group;

Y is H, (C1-Cqo)-alky!;

R1  is (C4-Cg)-alkyl, where one, more than one or all hydrogen{s) may be replaced
by fluorine; (Cs-C1o)-aryl, where aryl may also comprise 1 to 3 heteroatoms

from the series O, N, S;

R2  H,ClLBr

being reacted

in an organic suitable solvent with from 1 o 15 equivalents of one or more hydride
donors and from 0.1 to 5 equivalents of one or more activators selected from the
group of lithium chloride, bromine, sodium bromide or potassium bromide, iodine, _
sodium iodide or potassium iodide, sodium triiodide or potassium triiodide and from 1
to 25 equivalents of one or more further acids at from —100°C to +100°C to give the

compound of the formula (VHI)
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15

25 to 25 equivalents of one or nore further acids at
from-100C to +100C to give the conpound of the
formula (MIl) 40 PGO PG O PGO OOPG (VIIl) R2
ORS in which PG Y, Rl and R2 are as defined above. 5
5. The pragess for preparing the internediate
conpounds ofNthe formula (VIIT) as clained in claim
4, wheggin the activator is iodine. 10 6. The process
for prepar iche conpounds of the fornmula (1) as
clainmed in dml to 3, in which the neanings are Y
H Rl f&ioT gyl , where one, nore than one or all
hydr ogen(s) \y. He repl aced by (\m,)uo'ri ne; and 15 R2 H.
31 HOY R )~ ORY™peing reacted with fromO0.5
to 10 equivalenlys of a grR2deri vative of the formul a
(M) O PG PG OOTPG ( ‘

in which PG, Y, R1 and R2 are as defined above.

5.

The process for preparing the intermediate compounds of the formula (VIIl) as

claimed in claim 4, wherein the activator is iodine.

6.

The process for preparing the compounds of the formula (i) as claimed in

claim 1 to 3, in which the meanings are

Y

R1

R2

H;

(C1-C4)-alkyl, where one, more than one or all hydrogen(s) may be replaced by

fluorine; and
H.
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in which PGis an OH protective group, in the presence
of from1l to 15 equivalents of an organic or

i norgani ¢ base and of from3.01 to 5 equivalents of a
phase-transfer catalyst in a mxture of an organic
- sol vent andg in the ratio of from10 000:1 to 10

i 7 to +80C to give the conmpound of the

0 PGO 0 PGOOOOPG (VII) YR
Rgno(“@ are as defined above;

15 and subseguent | Preparation of the
acet ogl uconet hyl enes” 20 @Re conpound of the formul a
(VIl) as described above being reacted in an organic
suitable solvent with from1l to 15 equival ents of one

ving BB ASHI5 F0% S B0 0T by R G BL P o

['ithiumchloride, brom ne, sodium bromnm de or potassium
brom de, iodine, 32 sodiumiodide or potassium

i odide, sodiumtrii &R or pot assi um triiodi de and
from1l to RPE5aQui valent®-p{G one or Mhe further acids
at from-100C to H#100G to give the conpound of the
formula (M11) PGQO G DHPFRGOOOPG\ s | \
(V1) Br- O :

in which PG is an OH protective group, in the presence of from 1 to 15 equivalents of
an organic or inorganic base and of from 0.01 to 5 equivalents of a phase-transfer
catalyst in a mixture of an organic solvent and water in the ratio of from 10 000:1 to
1:1 at from —-20°C to +80°C to give the compound of the formula (VI|);

PG-O
PG-0
0

PG-0 o o

0-PG (vin

NN

R2
-

OR

in which PG, Y, R1 and R2 are as defined above;

-and subsequently

C. Preparation of the acetoglucomethylenes

the compound of the formula (VIl) as described above being reacted
in an organic suitable solvent with from 1 to 15 equivalents of one or more hydride
donors and from 0.1 to 5 equivalents of one or more activators selected from the

group of lithium chloride, bromine, sodium bromide or potassium bromide, iodine,




YR2 5 ORt inwhich PG Y, Rl and R2 are as defined
above; subsequently 10 D. Preparation of the

t hi ophene- gl ycosi de derivatives the protecti ve groups
being elimnated under basic or acidic condi tions, by

Sod'um)Pﬂaéiep@hra@t%m@%%ﬁ%ﬂﬁggqa%@n%“@dquie'hOf hetaskige fediop and from 1
to 25feh9maibrﬁé of Bn@% r?é}t&ncglsf afiiﬁorﬂ%@@"’@ &5 t1963§gg@|v% the

base in a swta vent a
compaundd of beetpreotd Wfb)al ng converted into the conpounds of
the formula (1) HOHOO HOOOH (I) R2 20 Rt in
which Y, Rl and R2 are as defined above, 33 and
subsequentloy t he conmpounds of the formula (1) being
purified by onventional purification nmethods. 5 2. A
epari ng conpounds of the general fornula

(1): HO OPHOOOH (1) Y

(VI

in which PG, Y, R1 and R2 are as defined above;
subsequently

10 D. Preparation of the thiophene-glycoside derivatives

the protective groups being eliminated under basic or acidic conditions, by oxidation

or reduction or with fluoride, corresponding to known methods, in the presence of

from 0.01 to 25 equivalents of an organic or inorganic base in a suitable solvent at
15 from -50°C to +150°C and subsequently

being converted into the compounds of the formula (1)
HO

HO o
OH (1)

20 O

in which Y, R1 and R2 are as defined above,
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R2 ORL in which the neanings are 10 Y H,

(G -Clo)-alkyl; R (G -C5)-alkyl, where one, nore than
one or all hydrogen(s) may 3% replaced by fluorine;
(C5 Co)-aryl, where aryl may also conprise 1 to 3

t er oat from ries 0 S, RRH O, Br, |;
and B GHEHBr o oS b Eramiaol b horarodbep ventna
purifiRioPnBsthddg: the thiophene conponent of the formula

(1) 20 X Y\ ill) Sinwhich Yis as defined

above, and X is O (Cl-C8)-al kyl or O (C5-Cl10)-aryl,
where aryl may also conprise 1 to 3 25 heteroatons
fromthe series O, N, S; being reacted with a corrpound

2. OA ptrb@eémﬁpfeg)a(rhb'%n%fourﬁs%? thé béheral ﬂdmﬁ@ Fﬂp%g is O,

whi ch R2 are as defi ned above
Br, I; in the presence of fromO0.1 to 10 equivalents

of one or nobre acids in a sui tabl e

HO

HO

HO™ o
OH )

OR

in which the meanings are

Y H, (C4-Cyq)-alkyl; :

R1  (C4-Cg)-aikyl, where one, more than one or ali hydrogen(s) may be replaced by
fluorine; (Cs-Cqo)-aryl, where aryl may also comprise 1 to 3 heteroatoms from
the series O, N, S;

"R2  H,CLBr I

which comprises

A. Preparation of the hydroxy ketones
A.2. the thiophene component of the formula (i)

X
Y X {1
{2

in which Y is as defined above, and .
X is O-(C4-Cg)-alkyl or O-(Cs-C+o)-aryl, where aryl may.also comprise 1 to 3

- heteroatoms from the series O, N, S;

being reacted with a compound of the formula (Ii)




solvent at from- 50 to +150C to give a conpound of
the formula (1V), 10 X OY R2 (I1V) S ORL in which X
Y, Rl and R2 are as defined4above; and 15 the latter
being directly converted further in the presence of an
acid as defined above at fromO to 200C into the
conpound of the fornmula (IVa) OHO Y R2 (Iva) ORL 20
in which ¥ Rl and R2 are as defined above, or A 3.
t he thi opljene conponent of the fornmula (11) 35 X Y\
\' (11) p38& S TRywhichyf and Y are as defined above,
bei ng react vtR2one or nore organonetal lic reagents
fromthe ser gl-C8)- 5 alkyl, M,
MO (Cl-C3)-al kyl or' MN((Ci-C8)-alkyl)2 in which Mis
Li, Na, K, 2Zn, My, Ca, in apolar solvents at
tenperatures of from-20 to 45C to give the reactive
in whichnt er nedi ate of the formula (V) X Y\ MM

5 R1 and R2 are as defined above, and
R3 is CLBr, |

in the presence of from 0.1 to 10 equivalents of one or more acids in a suitable

solvent at from — 50 to +150°C to give a compound of the formula (IV),
10 |

- inwhich X, Y, R1 and R2 are as defined above; and

15 the latter being directly converted further in the presence of an acid as defined above
at from 0 to 200°C into the compound of the formula (IVa)

3 v
Y S R2 (IvVa)
S
OR,

20 inwhichY, R1 and R2 are as defined above,
' or |

A.3. the thiophene component of the formula (II)
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10 Sin which X, Y and Mare as defined above, and the
| atter being reacted further with a conmpound of the
~formula (Illa) ORa" (lli& 15 ORS in which Rl and
R2 are as defined above, and R3' is d, Br, I,

NH- ( C1- C8) - al ky§(, NH O ( Cl1- C8) - al kyl,
2,

N( (C1- C8) - al kyl N-(Cl C8)-al kyl -O- (C1- 20
C8) - al kyl , ﬁoﬂeoal kyl, where the al kyl ring
may conpri S¥ @ het eroatons fromthe series
N, 0, S, N((C6¥Cid)-aryl)-(Cl-C8)-alkyl,
N((C3-C8)-cycloal kyl)-(C3-C8)-aryl, N((C6-C10)-
aryl)2, where the aromatic systens and the cyclic

. . rise.,one 25 or nore heteroatons from
n Wh'?hé(a%icfyn%%ﬁco 'rl§% qbéj rve a conmpound of the fornmula
being (é0ted G\nt%@ ¥ mB?e 6Pg}é)non%lllc 'réladhfﬂ@ froth thﬁ séﬁ%s@\ﬂQCR%g)

are as defined ; describ under A.
alkyl, M1 Qe Gr-Es)- akyr@rohuﬁrNﬁﬁeGaaraM@:n ‘a'hwhsl\dbsdqul‘dat EK,yZn Mg,
Cg. this conpound of the fornula (I'V) being converted in :
' the presence of a Lewis acid into the conpound of the

in apolarrsuitents BMeEmdiatards bf frofl Yoo 482C tdQikeRhe reactive

intermediate of the formula (V)

X
\ S

in which X, Y and M are as defined above,

- and the latter being reacted further with a compound of the formula (llla)

0
R n,  (Ma)

OR,

in which R1 and R2 are as defined above, and

R3' s CI, Br,|,
NH-(C4-Cg)-alkyl, NH-O-(C1-Cg)-alkyl, N((C1-Cs)-alkyl)2, N-(C1-Cg)-alkyl-O-(C1-
Cg)-alkyi,
N(C3-Cs)-cycloalkyl, where the alkyl ring may comprise one or more
heteroatoms from the series N, O, 8,
N({(Ce-C1o)-aryl)}-(C1-Cg)-alkyl, N((Cs-Ce)-cycloalkyl)-(Cs-Ce)-aryl, N((Ca-Cm)
aryl);, where the aromatic systems and the cyclic alkanes may comprise Qne

or more heteroatoms from the series N, O, S,

to give a compound of the formula (IV)
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in which Y, R and R2 are as defined above, and where
appropri ate subsequently the conpounds of the fornula
(I'va) being purified by cordtentional purification

nmet hods; 15 and subsequently B. Preparation of the
acetogl uco ketones 20 the conpound of the formula
(l'va) OHO Y R2 (IvVa) S I / ORL being reacted with
fromO0.5 tog10 equival ents of a sugar derivative of
the formula (M)l 25 37 O--PGBr OOPGin which PG
s an et oup, (1| the presence of froml
to 15 equ \/al ents aR2orgdni ¢ or inorganic base and
of fromO. Yo Ignts of a phase-transfer 5
catalyst in a mxture of organi ¢ sol vent and water
inthe ratio of from10 000:1 to 1:1 at from-20C to
-+80C to give the conpound of the formula (M1); PGO

in whitEBXQYOR PEnOR2 LeQPefindd abové; BS désbibed under A.2. at
temperatures of from —20°C to +30°C;

and subsequently this compound of the formuia (IV) being converted in the presence
of a Lewis acid into the compound of the formula (iVa)

in which Y, R1 and R2 are as defined above, and where appropriate subsequently
the compounds of the formula (IVa) being purified by conventional purification
methods;

and subsequently

B. Preparation of the acetogluco ketones

the compound of the formula (IVa)

S IV
Y \s Rz VA
OR

being reacted with from 0.5 to 10 equivalents of a sugar derivative of the formula (VI)
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10 in which PG Y, Rl and R2 are as defined above;

and subsequently C. Preparation of the

acet ogl uconet hyl enes 15 t H¢§ conpound of the formul a
(M'1) as described above being reacted in an organic
suitable solvent with from1l to 15 equival ents of one
or nore hydride doddrBGand fromo0.1 to 5 equivalents
of one or nmpr@-@cti yvat orS-petected fE¥h) t he group of
['ithiumchloride, PHronine, sodium bromnm de or potassium
brom de, iodine sodi un@Qi-pgi de or pot assi um i odi de,
sodiumtrii odi oBror C@otassi umtriiodide and from1l to
25 equi valents of one or nore further acids at from
-100C to +100C to give the conpound of the fornula

in whiE:N'FJé]s an OH protective group, in the presence of from 1 to 15 equivalents of .

an organic or inorganic base and of from 0.01 to 5 equivalents of a phase-transfer

- catalyst in a mixture of an organic solvent and water in the ratio of from 10 000:1 to

1:1 at from —20°C to +80°C to give the compound of the formula (VII);

PG-O
PG-O
O
PG-O
(Vi)
R2
OR,

in which PG, Y, R1 and R2 are as defined above;
and subsequently |

C. Preparation of the acetoglucomethylenes

~ the compound of the formula (VII) as described above being reacted

in an orgahic suitable solvent with from 1 to 15 equivalents of one or more hydride
donors and from 0.1 to 5 equivalents of one or more activators selected from the
group of lithium chloride, bromine, sodium bromide or potassium bromide, iodine,
sodium iodide or potassium iodide, sodium triiodide or potassium triiodide and from 1

to 25 equivalents of one or more further acids at from —100°C to +100°C to give the .

“compound of the formula (VIi})




