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WD 2004/ 052902 PCT/ EP2003/ 013454 Descri ptl on Novel

fl uoroglycoside derivatives, pharmaceuti
Wogpdg’%ﬁdog contai ning said conpounds and the use ]‘;@IIEP2003/013454

thereof 5 The invention relatks to substituted

|atic fluoroglycoside derivatives, their
De%%&@?bloglcally tolerated salts and phyS|oIog|caIIy

functional derivatives. Several classes of substances
havi ng an SG.T effect have already been disclosed in
Nove) are@atic flepraalicesideneeninatives f marmaceﬂh@%l Praduciscentaining said

r t phlorizin. Fromthis were
corﬁ@@%&ﬁ@%%ﬁ %9 g cl asses which are described in
the property rights below - propi ophenone gl ycosides
of Tanabe (WD 0280936, WO 0280935, JP 2000080041 and

Theemveption sglates to syb§§ﬂumgmm&sﬁlwggl)/9@ﬁé9|d@éwauvﬁa% thgir
phySiqaaEah Rafktt Sl A PReipEicald nnthoatiiBles. |

0268440 WD 0268439, WD 0236602 and WO 0116147)
gl ycosi de benzam des of Bristaql - %ers S

Sewah@egsw supstanges avimngn SGlnge rhﬂve%ﬁ@&y. R dipclosed in
the%ﬁ%rﬁttﬁé w & hibdaf firh thies gﬂrag e Q théjﬁat?tﬁglz&r%a%g’?’bhionzm

own structures con UCOSE as a ver

Fronmiiis wene detived ther faalliowlrgxﬂassesaﬁh]léh raré elesorilred @ ﬂueyproperty
. @ug de compounds for the treatnment of inflammatory
TgNa%, oerne di seases are known from US 2002/ 132807. EP

- %r%?%ﬁﬁéﬁoﬁé gRBEIdel T Tianals @'OZBGW@ OA/Csle2800p9 UNds

drugd ‘carriers and 95/ 23780 descri bes 4-

hiRi2 0093 Mdx3anhEPe3E1948) oal kyl conpounds as skin

B R P s P R ?\8/@[3329@92%6228872 and

PRESOPE8EE prevent and treat type | and type 2
di abetes. We have now surprisingly found that

- gHecapyranesveneyrazaies abKissei and Alempiec(VEs@268440,
WP 62684357 HE 079882 and WO 0116147)
- O-glycoside benzamides of Bristol-Myers Squibb (WO 0174835 and
WO 0174834)
- and C-aryl glycosides of Bristol-Myers Squibb (WO 0127128 and
US 2002137903).
All the known structures contain glucose as a very important structural element.

Furthermore, diary! sulfide compounds for the treatment of inflammatory and immune
diseases are known from US 2002/132807. EP 0 953 357 A1 describes in general
glycoside compounds as renal drug carriers and WO 95/23780 describes 4-

“hydroxyphenoxy-heterocycloalkyl compounds as skin lighteners.

The invention was based on the object of providing novel compounds with which it is
possible to prevent and ireat type 1 and type 2 diabetes. We have now surprisingly
found that aromatic fluoroglycoside derivatives increase the effect on SGLT. These
compounds are therefore particularly suitable for preventing and treating type 1 and

type 2 diabetes.



conmpounds are therefore particularly suitable for
preventing and treating type 3. and type 2 diabetes. 2
The invention therefore relates to conpounds of the
formulal -R (r)R7T n HOCyc2 Cycl RO R 6 0 R31
A5n 5044 5 in which the neanings are R, R2 OH,
For Hor Rl and R2 F, excluding the three

 Thé adgintiah itlsrefdid rElates¥d coropbamds &flthe féhhuigd = F and
Rl, R2 = OH;, 10 R3 CH or F, where at |east one of the
Rl, R2, R3 radicals nust be F;, A 0, NH CH2, S or a
bond; 15 R4, R5, R6 hydrogen, F, C, Br, 1, OH NO2,

ON, COOH, CO(d - 08) - al kylrs d -Co al kyl, CONI- 12,
JoB) -alky[ 12, P-CO al kyl
{

I'kynyl / (C -C6) - al koxy,

= j - C6) -al kyl, phenyl,
€ for one, nore than one or

4l kyl , al koxy, 20 al kenyl and
pl aced by fluorine; S02- NH2,

, S02N[ (d -CB) -al kyl ] 2,

S-(CH2) . - phenyl, SO (Cl-C6)-alkyl,

SO (CH2) () - phenyl, S02-(d -C6) -

in which the meanings are

R1, R2 OH, F or H or R1 and R2 = F, excluding the three combinations R1 = F,
R2 = OH and R1 = OH, R2 = F and R1, R2 = OH; '

R3 CH or F, where at least one of the R1, R2, R3 radicals must be F;
A O, NH, CH_, S or a bond;

R4, R5, R6 hydrogen, F, Cl, Br, I, OH, NO,, CN, COOH, CO(C+-Cg)-alkyl,
| COO(C+-Cs)-alkyl, CONH,, CONH(C+-Cg)-alkyl, CON[(C1-Cg)-alkyl]z,
(C1-Ce)-alkyl, (C.-Cg)-alkenyl, (C2-Csg)-alkynyl, (C4-Csg)-alkoxy,
HO(C4-Ce)-alkyl, (C4-Csg)-alkyl-O-(C4-Cs)-alkyl, phenyl, benzyl, it being
possible for one, more than one or all hydrogen(s) in the alkyl, alkoxy,
| alkenyl and alkynyl radicals to be replaced by fluorine;

S02-NHy, SO2NH(C1-Cs)-alkyl, SO2N[(C+-Cg)-alkyl]z, S-(C+-Ce)-alkyl,
S-(CHg)e-phenyl, SO-(C4-Cg)-alkyl, SO-(CH2)o-phenyl, SO2-(C1-Cg)-
alkyl, SO,-(CH2)s-phenyl, where o can be (-6, and the phenyl radical
may be substituted up to twice by F, Cl, Br, OH, CF3, NO2, CN, OCF3,
O-(C1-Cs)-alkyl, (C4-Cs)-alkyl, NH;
NHz, NH-(C1-Cg)-alkyl, N((C1-Cg)-alkyl)2, NH(C4-C7)-acyl, phenyl,
O-(CH2)o-phenyl, where o can be 0-6, where the phenyl ring may be
substituted one to 3 times by F, Cl, Br, [, OH, CF3, NO,, CN, OCF;,
O-(C1-Cg)-alkyl, (C1-Cs)-alkyl, NHz, NH(C1-Cs)-alkyl, N((C4-Cs)-alkyl),
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al kyl, S02-(CH2) 0- phenyl, where o can be 0-6, and the
phenyl radical my be substi%ut ed up to twice by F,
a, Br, OH CF3, N02, CN, , 25 0-(d-0C6)-al kyl,
(A-C6)-alkyl, N-12; NH2, NH (d-C6)-alkyl,

5(5842;:%0 %&Rﬁ?@%@%@%@%%@re t he phenyl

ring may be substltuted onet03t|rres by F, d,
1, OH CE3, NO2 0-(d -Cs)-al kyl ,
B (d - 06) -(QotGis) -ahqangglyl N].ngmmg possible/or one or more C atoms in the

N((C - ) -O-
aoo (o S roicAHedE regsd HiEpendently.of ong anotper by -O-
bei ng passt0)£ -CpEOHe-OLCNOEE -CHIOMIE, -OHR-NECF,-, -(S=0)-,
alkanedlyl radlcal to be rep | aced i n ependently of one
anot her 6§02, -N((G1-Cg)alkyD-, "N@Q:@&) -alkybphenyl)- g -NH-;
-CHOH)-, -CHF-, -CF2-, -(S=O-, -(S02)-
-N((d -OG)-aI kyI)-, -N((Cl -OG)-aI kyl -phenyl)- or -NH;

n N a nun@pumbenfidni 0t¢4: 10 Cycl a 3 to 7 nmenbered
saturated, partially saturated or unsaturated ring,
where 1 C atom nay be replaced by 0, Nor S; R7, RS,

Cyc@%;ydr %? '?% |7Emfeﬂbe&% Eﬁiﬂ]@{?&' Péﬁ: %lly v-n’u {5 or diBhurated ring,

CONH( O -vitgreal RyatormGably 0el reﬁﬁa)cedlbwo | R,orS; P- CO- al kyl ,
(C2-Co) - al kenyl, (C2-C6)-al kynyl, (d -C8)-al koxy,
(Cl-06)- alkyl-OH (CI- OG)-aIkyI O(G-06)-alkyl, it
f , | Co)-
R7 088 fﬁgpm@&m FICIORP | mrlr F3, ﬂmf@%t%oﬂ cog(%y Ce)-alkyl,

hyd’roge n 't He a e repl'ace

f1 uori neGOHB:-CaNalRYyl, &!IZ‘NHIQCEOM})(CaJr%Walkyi CONJ(C+-Cg)-alkyl].,

3 (00) ComeanAt S aaami E= btk (Cofhony. Cr-Co

S02- (CI - kyl: S%Lg1y?5)535 yi{&HE) !Ceghggy i bémgrp%s@lbqé‘fbrbﬁ\e more

0-6, an 1 cal 'subst Tt uted uP

twi ce byth&n oge,ormll hydrhgerrs) inNbe alkylradicals3p be replaced by
0-(Cl-C§) -alkyl, (d-08)-alkyl, N HL2; NH2,

NH- (CI - CBOMRBKy |, N((O -06)-al kyl )2, NH(G - Ctacyl ,

?E:%Lena?z ﬁgsﬁzmmsb@m%@zn[(gmeml@dﬁ SJ(\O?-O%)-aIkyI
g Hg)o-phenyl S0-(C4-Cs)-alkyl, SO-(CHz),-phenyl, SO2-(C4-Cs)-
alkyl, SO.-(CH,)o,-phenyl, where o can be 0-6, and the phenyl radical
may be substituted up to twice by F, Cl, Br, OH, CF3, NO,, CN, OCF3,
0O-(C4-Cg)-alkyl, (C1-Cg)-alkyl, NHy;

NH_z, NH-(C4-Cg)-alkyl, N((C+-Cq)-alkyl)2, NH(C1-C7)-acyl, phenyl,
0O-(CHz)o-phenyl, where o can be 0-6, where the phenyl ring may be
substituted one to 3 times by F, Cl, Br, |, OH, CF3, NO;, CN, OCF3,
(C1-Cg)-alkoxy, (C4-Cs)-alkyl, NHz, NH(C1-Cg)-alkyl, N((C4-Cs)-alkyl)s,
S0;-CH3, COOH, COO-(C4-Cg)-alkyl, CONH;
or

R8 and R9 together with the C atoms carrying them a 5 to 7 membered, saturated,
partially or completely unsaturated ring Cyc2, it being possible for 1 or 2

- C atom(s) in the ring also to be replaced by N, O or S, and Cyc2 may

optionally be substituted by (C1-Ce)-alkyl, (C2-Cs)-alkenyl, (Co-Cs)-
alkynyl, where in each case one CH; group may be replaced by O, or
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substituted one to 3 tines by F, d, Br, 1, OH CF3,
NO2, CN, OCF3, (d-C8)-al ko‘K (CI Co) - al kyI NH2,
NH( C - C6) - al kyl N((CI 06) al kyl) S02- CH3, COOH,
COO (A -CB) - al kyI or 30 R8 and RO toget her

Wi th the ryi a t

sat ur at ed' Sﬂg@?@”ﬁ |$’ ?J-prrp%f‘ﬁé*te g’r@a ura é?‘pi'ar%yl’ CONH,
Cycz2, |tcobj|-t(g‘.1{(q$$[kyl eOCEg; 1 or 2 Caton(s) in the

ring also to be replaced by N, 0 or S, and Cyc2 may

optionally be substituted by P-CO al kyl,

- = = where in each case
anog% @n?r%ﬁgaﬂgyé%pr e g@'@%ﬁﬁyéﬁ or 4
substitut ed-by H F, d, OH CF3, NO2, CN,

Thqﬁ @ﬁyl%%ﬁ%ee@%ﬁ%@ p;gﬁrzygrwgﬁ@ﬁe%v ?ﬁ%cted Al

reshl'tlﬂb%%ﬁ% il ga%%ggﬂﬁ% ﬁ@éﬁ_’ Apﬁgngrig i P%ée'ﬁ?lrﬂ)éﬁ%h Cbﬁ"@)ounds of

esul't'ng conpounds of
the tibrendlar! rimiich thel B sgbstiuemteomthespimanyil nngig disposed in the position

s, of the formula | | ich the B substituent
orthgy (TERBSHER RO PP Sybstifienharmeraldeed: o or t ho
(nei ghboring position) to the A substituent are
preferred. 10 Preferred conpounds of the fornula |I are
Prefdromckcompatinds$ of the fosaulenaredhesdrin whizhdhe meanings-aes

Rl and R2 = F, where one of the radicals Rl or R2 nust
be F, excluding the conbinations RL = F, R2 = OH and

R1, Ffiz = OH, OFH5F%% Hrof R1adHH R2 = mwﬁe@bne Bﬁtl‘@'tadﬁsa@s RI‘I or R2 must
20 R4, R6 hydr ogen F

No’z O be{frpxcl@wmt @@tymawnohs Rm(FmRbs)owaaw Rh=OH,
= L, ]g]\l a-c6 I kyl] 2,
P- COaI %?F\I (|§| %ﬁ@keonw [§C2 C6§ gl kzn]yl
(d-Co) - aI koxy
R3 OH;

A O or NH;

R4, R5, R6 hydrogen, F, Ci, Br, |, OH, CF3, NO;, CN, COOH, CO(C4-Cg)-alkyi,
COO0(C¢-Cg)-alkyl, CONH,, CONH(C,-Cs)-alkyl, CON[(C1-Cég)-alkyl]s,
(C4-Ce)-alkyl, (Cp-Cg)-atkenyl, (C,-Cg)-alkynyl, (C1-Cg)-altkoxy,
HO(C4-Cg)-alkyl, {C4-Cé)-alkyl-O-(C1-Cg)-alkyl, phenyl, benzyl,
SO-(C4-Cs)-alkyl, it being possible for one, more than one or all
hydrogen(s) in the alkyl, alkoxy, alkenyl and alkynyl radicals to be

replaced by fluorine;

B (Co-C1s)-alkanediyl, where one or more C atom(s) in the alkanediyl
radical may be replaced independently of one another by -O-, -(C=0)-,
-CH=CH-, -C=C-, -8-, -CH(OH)-, -CHF-, -CF2-, -(8=0)-, -(SO3)-,
-N((C1.¥Cs)-alkyl)-, -N{(C1-Cg)-alkyl-phenyl)- or -NH-;

n a number 0 to 4;
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HO( Ol - C6) - al kyl, (Cl-C8)-al kyl -O (G -ce)'-”a| kyl ,

phenyl ,
for one,
al kyl ,

benzyl, 25 SO P-CO al §<yl , It being possible
nore than one or all”™ hydrogen(s) in the

al koxy, al kenyl and al kynyl radicals to be

repl aced by fluorine; B (CO d5)-al kanediyl, where one
or nore C aton(s) in the al kanediyl 30 radical may be

Cyé¢epl aceda Bt Gnﬂédﬂﬁiréd’ saifuralted pamah? satyrated-or ur(séf@)ated ring,

-C-C, - -CF2-, -(S=0) -

el B ronla
_(S02) -, wheng(1 § atem‘amaylt)erep aqedday @6N%n Ry! - phenyl ) -

or -NH:

n a nunber 0 to 4; Cycl a 3 to 7 nenbered

sat ur at ed partially saturated or unsaturated ring,

R7VR8IRO1 iydrbgenm, B)CIBr,rieOH G, YOO CNY GOOH, CORTC,-Bg)-alkyl,

oo 01+ ey S bBrenbio - ok, CONTE Lokt

CONH( a -
(C2-Co) -

@ yeﬁwl %(ﬁ?@)(ﬁal é%)élf@y I((@1 6‘%9}3?*6%‘ (C1-Ce)-

(d-c8) amyu@l-l (@4-Ck)chlkyep- (ﬁ:lﬂ(yd)-atky(l @0@;@1 C%)@Iky! it being

SO (d

t han oneorgﬁsab;.{lé}forh@ié 5;8%'&38@ Io,qgtsqqélljmg&ggé)rg(g mﬁg alky] radicals

to be r
with th

f , or R8 and R9 together
gﬁg%ﬂeg)!éaédth PidriHe;

ms carrying thema 5 to 7 menber ed,

saturatear, partially or conpletely unsaturated ring

e S B S o g B St
substi t ys#lainyof é&'m%}elﬁluhyéuwét@a AR C?&ZWére ‘! or 2 C atom(s) in

(C2-C5) -al kynyl, where 1n each case one gr %/
be repl atbedmgymey algo berenlaced byl No O ar SFand @yc2@r-lay optionally be

ConH 0 - PY skl GRS OG-yt where i

conpoundsadh cédéeorié)CH-LJ'gﬁloup Ay bhé psstacat WIOZ fortsbstituted by H, F,
sugar residues _are @N%@E)@' i nked and t

st er eoc Hek At EKs,iNOz,

sugar rééleue has the D-gluco configuration.

(enEa-afedi @ONHB@ﬁQWé(CrCz;) alkyl,

Part|cularI§ preferred conpounds of the fornmula | are
t hose in which

Further preferred compounds of the formula | are those in which the sugar residues

are beta(p)-linked and the stereochemistry in the 2, 3 and 5 position of the sugar

residue has the D-gluco configuration.

Particularly preferred compounds of the formula | are those in which

R1, R2

R3

are OH, F or H or R1 and R2 = F, where one of the radicals R1 or R2
must be F, excluding the combinations R1 =F, R2 = OH and R1 = OH,
R2=F and R1, R2=0H;

is OH;

is O;

R4, R5, R6 are hydrogen, OH, (C4-Cg)-alkyl, (C4-Cs)-alkoxy, HO-(C4-C,)-alkyl,



10

15

20

25

30

25 R, RR are OH, For Hor Rl and R2 = F, where one
of the radicals RL or R2 nust be F, excluding the
conbinations Rl = F, R = OHand RL = OH R = F and
Rl, RR =CH 30R3is OH Ais 0, R4, R5, R6 are

hydr oge , - - - 0 ;
0 (& %51 ‘%ﬁl&cﬁ&t@fkﬂzé éﬁg)fégi ?trﬁfg‘}fﬁz% (C1-Ca)
, Br, dlkyl -Qo¥ehy!, ek, Genyh C. nyl,

phenyl . be%z&, Scz-y04) “al Kenyl ,4)(c2- ] ﬁ;’/_:ﬁw v
COQ( Cl - SAPYCrrfi«)-a8YB i s (Cl - C4)-al kanedi yl, where one
CH2 group nmay al so be replaced by -(CO-, -CHOH) -,
-CO-N+, -CO N(d-C6)-al kyl-, -CHF-, -CF2-, -0-,

B - NHé; n;g%C%?M@b@ne%ﬁyﬂmﬁh;re?e@Hb glrmwnmqtalsr@begeﬁiaced by
or 6-menber rin ere atom nay_be repl ac
0. Nor S{CRO)- KB ar EOH oRea N ol eHF -, G-, -O-
(A -C8) -_ﬁljf_oxy, OCF3, OCH2CF3, OH, 15
(A-cA)-alkyl-OH, (Cl-C4)-alkyl-O (G -C4)-al kyl, F,
G, Br or RB and R9 together are -CH=CH O,
-CH2-CH2-0-, -CHCH S, -CH=CH CH=CH, -0-(CH2)P-0O,

N with p 3SRYMBEr2883»0 R7 is methyl, ethyl, OV, F,
a, Br or hydrogen. Very particularly preferred
conmpounds of the formula | are also those in which R1

Cydk F ands RPsaturgtedr5-25 6Rnentbdded mmgR¥hese #;,C aRimingaybe replaced

and R2 is LS OH 30 Ais 0; R4, R5, R6 are
hydr ogerPY @NR% . C4)-al koxy, CF3, (Cl-C4)-alkyl, F,
da, Br, | :
R7, R8, R9 are hydrogen, (C4-Cg)-alkyl, (C1-Cg)-alkoxy, OCF3, OCH,CF3, OH,
(C4-Ca4)-alkyl-OH, (C4-C4)-alkyl-O-(C4-Cs)-alkyl, F, Cl, Br or

R8 and R9 together are -CH=CH-O-, -CH2-CH5-0O-, -CH=CH-S-, -CH=CH-CH=CH-,

-0-(CH2)y-O-, with p = 1 or 2, and

R7 is methyl, ethyl, OMe, F, CI, Br or hydrogen.

Very particularly preferred compounds of the formula | are also those in which

R1 isFand R2isHor
R1 isHand R2 is F;
R1 isFand R2is F
R3 is OH;

A is O;

R4, R5, R6 are hydrogen, OH, (C+-Cq4)-alkoxy, CF3, (C4-Ca)-alkyi, F, Cl, Br, |

B is -CHg-, -CoHa-, -C3He-, -CH(OH)-, -(C=0)-, -CO-NH-CHg- or _
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Bis -CH2-, -CH4-, -C3Hr,-, -CHOH)-, -(C=O -

-CO NHCH2- or 7 COCHZGHZ -0-, -NH- nrsa
nunber 2 or 3; 5 Cyd is unsaf urated 6- nenbered i ng,
where 1 C atom may be replaced by N, or unsaturated

5- menber atom may be replaced by S

R7, RS, @?&%ﬁarogenh%r (A -C4)-al kyl

(d-C7)-al koxy, OCF3, halogen or 10 R8 and R9

toget her are -CH-CH O, -CH2-CH2-0-, -CH=CH CH=CH,
N -0- (CH2)iPAUrAPEM2er3;1 or 2, and R7 is methyl, ethyl,

nmet hoxy, F, C, Br, hydrogen. 15 Further very

particul arly preferred conmpounds of the formula la HO
CyR F ~RS$ is Qhs@turated@mdrdbéred rig, wvheyesh C-Bom ithy B6 rélﬁllaced by

R4 R5 20 are those in which RLis F and R2 is H or

Rl i s H Mmer ygsatyratedp- mmbpgedm%dee.%cmtomyawe replaced

OH, by S;

R7, R8, R9 are hydrogen, OH, (C4-C4)-alkyl, (C1-Cr)-alkoxy, OCF3, halogen or

R8 and R9 together are -CH=CH-O-, -CH;-CH,-O-, -CH=CH-CH=CH-,

-0-(CH3),-O-, withp =1 or 2, and
R7 is methyl, ethyl, methoxy, F, Cl, Br, hydrogen.

Further very particularly preferred compounds of the formula la

HO
—RS8
R1 o R7 Cyc2
R2"
—R9
R3 E A H
" OH
o
la
R4 RS
are those in which
R1 isFand R2is Hor
R1 isHand RZis F or
R1 isFand R2is F;

R3 . is OH;



8 Ais O0; R4 is hydrogen, (d-C4)-alkyl,
(G -C4)-al koxy or OH, 5 RSO_?s hydr ogen, F nmet hoxy or
et hoxy; R6 is hydrogen or |o Bis - -
-CO- NH CH2-; -0- or -CO CH2-CHz2- Cycl is phenyl or
t hi ophene; R7 R8, RO are hydrogen oH, d, OCF3,
(d-A4)-alkyl or (A-C4)-al koxy; or 15 R8 and R9

A togetheris@e -CH=CH O, -CHCH CHCH or -CH2-CH2-0-
and R7 is hydrogen. 20 Compounds of particularly
preferred inportance are also those of the fornmula I b

R4 i o BY91%Rep, (HCREAMITRECT B oty & 1 ¢

5 or 9 RllsFandRzisF R3isOH 5 Ais0; R4is
RS hydrogen hggro en, Fn%elgr?c))(%y grrethac;g(y,
R6 is hydrogen or OH;
| 10 B is -CHaz-, -CO-NH-CHy-; -O- or -CO-CH2-CHz-;
Cyc1 is phenyl or thiophene;

R7, R8, R9 are hydrogen, OH, Cl, OCF;, (C1-C,)-alkyl or (C4-C4)-alkoxy; or
15
R8 and R9 together are -CH=CH-0O-, -CH=CH-CH=CH- or -CH,-CH,-O- and

R7 is hydrogen.

20  Compounds of particularly preferred importance are also those of the formula Ib

HO
7
R1 o R8
Rz Cch
R3 ; A R9
OH

R8&

R4 RS

25  in which

R1 isFand R2 isHor
R1 is H and R2_ isF or



10

15

20

25

R5 is hydrogen, F or nethoxy; 10 R6 is hydrogen or OH;
Bis -CH2-, -CONHCH2-; -0- por -COCH2-CH2-; 15 Cyd
is phenyl; R7 is hydrogen; R8 is hydrogen, CH, ethyl,
a, OCF3 or nethoxy; 20 R9 is hydrogen; or R8 and R9
t oget her, 1 - or -CH2-CH2-0-. 25 Additiona

R1very par'?i%g%?daﬁ%qgfgferred conpounds of the fornula I
are those in which Rl is Hand R2 is F. The invention
relates to _conpounds of the formula | in the form of

R3their rdé&Mates, racenic mixtures and pure
enantioners and to their diastereoners and m xtures
30 thereof. The alkyl radicals in the substituents R4,

A R5, R6, iRD; R8 and RO nmay be either straight-chain or
branched. Hal ogen neans F, Cl, Br or 1, preferably F
or . 10 Pharmaceutically acceptable salts are,
because ; j I Wbt Yool is greater than

R4that of'%ﬁgaﬁﬁﬁﬁrﬁﬁhﬁw'%E@ﬂﬁ&@%ﬁ%§Unds, particularly

"suitable for nedical applications. These salts nust
have a pharmaceutical |y acceptabl e anion or cation.

R5Suitab|ésgﬁg&ﬁﬁ%b tQQﬂﬁﬁhQXﬁcceptable acid addition
salts of the conpounds of the 5 invention are salts of
I norgani ¢ acids such as hydrochl oric acid,

R6hydr obr asrhgdrogenasDidri ¢, met aphosphoric, nitric and
sul furic acid, and of organic acids such as, for
exanpl e, acetic acid, benzenesul fonic, benzoic,

B Citric, igt@ﬂ?gsgb‘_gpp_@;-[ f upRbl CCO-BHLCORALE, gl ycolic,
isethionic, lactic, |lactobionic, maleic, nmalic,
nmet hanesul foni c, succinic, p-toluenesul fonic and

c tartaric_a idW_SuitabIe pharmaceutically acceptable io

Ypasi c sdP PE°H¥'e anmonium salts, alkali netal salts
(such as sodium and potassium salts), alkaline earth
nmetal salts (such as nagnesi um and cal ciumsalts),

R7+t r onet af®hydrogen;

R8 is hydrogen, OH, ethyl, Cl, OCF3 or methoxy;

R9 is hydrogen; or

R8 and R9 together are -CH=CH-O- or -CHz-CH»-O-.

Additional very particularly preferred compounds of the formula | are those in which
R1iisHand R2 is F.

The invention relates to compounds of the formula | in the form of their racemates,
racemic mixtures and pure enantiomers and to their diastereomers and mixtures

thereof.

The alkyl radicals in the substituents R4, R5, R6, R7, R8 and R9 may be either
straight-chain or branched. Halogen means F, Cl, Br or |, preferably’ F or CL
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(2-am no- 2- hydr oxynet hyl - 1, 3- propanedi ol ),
di et hanol am ne, |ysine or ethylenediamne. 15 Salts
with a pharmaceutical ly unacceptabl e ani on such as,
for exanple, trifluoroacetate |ikew se belong within

f i
Pkl QERPAeplafO St N HRER Ao s by n e roater
tha@hﬁtrmqﬁeltnumldr&baammhjrmspbﬁ&ulaawcﬂmbfaforme&m;m
nont herapeutic, for exanple in vitro, plications.

appfipations heﬁmsgltémgst@awe;a nhmmacghﬁqzafbreaq@&tah}%anm cation.
I
Su%ag:ﬂ | bﬂﬁr@%@% |cEfR/ Qeyecptﬁgéséfcﬁ’c{ ﬁ@ﬂhﬁg{? rsféltéé\ B}‘ ﬁ{)é?éc?ﬂ%ounds of the
:nvengmrFil‘eCsaltsfoﬁrinorgamtrmo&isasu&sésﬁhydmbhbhcmid, hlydrobromic,
administration to . a ng ch as r, exanpl.e, a
phasghafic. rgemh@s%on*wwwnﬂe%ﬂfwc gcid, ﬁ&ﬂroz ic geids such as, for
T T
glugonit, ngwcanpﬁetl'gemof lattie !actn‘pmmm;isnaielct healic me#‘ranasulfomc
as.descri bed,

SUCBINIG, m—to&ﬁqesu@g@ andatnptagg aglfl ggl}oﬁfaepqahﬁ{pwgug%ﬁ}baecceptabie
bas@éﬁ@éﬂezﬁﬁrddﬁldﬁ‘l \Saits OalﬁalPﬁ!éPé{ Watts PEudi8s sBYRM AR potassium

hese prod rugs nay t’hensel ves be active or not
salte:)araﬁmmeevmr&t metael sa!tp(mmn ammagnesienBand ggleiun salis\wyometamol

@ hBpe BBy ronaeidlh A b Rer e b2 ¥ c

eth)ﬂ@ﬁ@@igﬁ—ﬁﬁeof the invention may al so exi st in various
pol ynor phous forns, for exanple as anorphous and
crystal line pol ynorphous forms. Al pol ynorphous forns

saift L& FRrRRCBHRCAY aErbRSERt A0 SEEARY, Mrekeulde,
trifi@drob btaté NicaWis @ helold witisih ahe featewerk 'of e dweetion asfuseful
formula |" hereinafter refer to caonpound(s)

intefpediates fordke eémaramoa%ﬂyfe,cat@ndnftnh@rmaggw@llytacceptable salts
anchgJ fé?‘h&é aﬁﬁgn@@‘a:de%t‘agfﬁ@xh}h & ﬁF\(ltr?nQ{ppi dfiphyat i ves

escri b ound ormJ a (1)
may al so be adm nistered in conbination with other
active upt of

Ther g1 PAY PO RGP OB HeSHEeTTIB AR D108
phygfoicg?éalgﬁB%?Q{%d 2BV BEE mddiidCsSthe FOfm@%a B kife [riRntion, for

onpou chosen,
examp!e an ester, which on administration to a mammal such as, for example, a
human is able to form (directly or indirectly) a compound of the formula | or an active

metabolite thereof.

Physiologically functional derivatives include prodrugs of the compounds of the
invention, as described, for example, in H. Okada et al., Chem. Pharm. Bull. 1994,
42, 57-61. Such prodrugs can be metabolized in vivo to a compound of the invention.
These prodrugs may themselves be active or not. Carbonates at the 6 position of the
sugar (see WO 0280936 and WO 0244192) are preferred, particularly preferably

methyl carbonate and ethyl carbonate.

The compounds of the invention may also exist in various polymorphous forms, for

example as amorphous and crystalline polymorphous forms. All polymorphous forms
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the i ntended use, the node of adm nistration and the
clinical condition of the patjent. The daily dose is
generally in the range fromO0.3 ng to 100 ngy
(typically from3 ng 15 and 50 ng) per day and per

of th% ﬁﬁ{ﬁngﬂé of gﬁ%%gﬂgn bé@ﬁp%m ﬁar]r%v{Eﬁ(é lé?ar%a%ve%n and

arefd fumher aspacttaf the thvamtisg, which can suitably be
adm ni stered as infusion of 10 ng to 100 ng per

kil ogram and per m nut e Sui t abl e i nfusion sol utions

All ﬁé?éretr{&@ T% péﬁrﬂﬁé i &P P%'ni]“ Pefé?ﬁ?ﬁéﬁ‘g%reco cﬁﬁﬁfﬁu ne{(s) of the

formulal liag eﬂﬂcnb@dmﬁo&edan@mmlasaltw lsbmates a0d pbysnelmgrqalllg functional
from1l of the active ingredient. Thus,

[ro to 10
deryabves as deseribeqd gﬁ'ﬁ"bns may contain, for exanple,

from1l ng to 100 ng, and singl e-dose formul ati ons

whi ch can be adm nistered orally, such as, for
Theexalmpband(tsz)tbf farsuta (It ayedlss beragimioisteredrin comixination with other

from1l.0 to 1000 ng, typically from1l0 to 600

actwﬁ "r‘rg" dients t herapy of the abovementioned conditions,

t he conpounds of fornmula | may be used as the 25

compound itself, but they are preferably in the form
Theoamauphaf mommundlofémmda il necessaky t aghieye dap dedired biological

Th f b
offeEh dobBe S aATnper SRR BT sRAMR e Rt AbSnd Ehosen,
theliM@h@ed ek Sthef mbbé of aaRMsEsTraksh and the cliiéallvondftion offtﬁé patient.
t he patlent s health. The carrier may be a solid or

The dajly doss isaaneralitinitbe pargefram ¢.3 m@rtﬁmoatr@a (pically ﬁr@m 3mg

on BB BB e B ARRLE, Bl B oo

intraven i’ dose mag el femdxaniglecin the aanges fromm 08| rhy to a0 mg&‘kg which
subst ances may | i kew se be present, includi ng?("oth

cancy{aslnee asmlmlgt%qi as 1nfus'nﬁ'e0fpwarﬁmé99 ingder kilogram and per
mln%?é"@ﬁ{atb'ké’ WﬁuQB SBRitibAY ?ﬂth?g?rgtﬁﬂ%%;%s%? gﬁﬁg i ¥oP8%ample, from

harmeceut i ca
0.1 exgstentd nigl yym@mylfsdm df ngrioci dignd, hpeer innigiiliteati 8imgle dosadmay contain,

o LSR5 o ot A o for s
ma¥ gélﬁ@ir‘l %8¢ éi&'ng'% ?’?g?’i“rﬁgm ¢0b ?r'iLPdOJrf?:‘ sm?%‘—‘%ﬁ? formulations which

per or I e subl 1 ngua
cangtze adnmuailereéd orallyxsugh as,Sobexamplsn tablets ot capsubasy ey, contain,

for examals frogt! g 0 GG Brias A 1Bl Ao Ept Rgrany of the
abo@é%dtlﬁﬁbt\i'c‘éHéitloﬁésﬁe%nﬁpﬁtﬁJrf&t éfffSrrﬁ{iI@ ISRHE bétu)éegfas the

condition to be treated and on the nature of the -
corrmnmmltselfobut thevidre prefesatly im theetorm ofsas phamoragesdical composition

witd 8 g.“ﬁldé‘ét'a%scg‘rﬁ%r Y Eshrigh Mlist r%Btfed P HARDEAME iR tRPsense
that it is compatible with the other ingredients of the composition and is not harmful
for the patient’s health. The carrier may be a solid or a liquid or both -and is preferably
formulated with the compound as a single dose, for example as a tablet, which may
contain from 0.05% to 95% by weight of the active ingredient. Other pharmaceutically
active substances may likewise be present, including other compounds of formula |.
The pharmaceutical compositions of the invention can be produced by one of the
known pharmaceutical methods, which essentially consist of mixing the ingredients

with pharmacologically acceptable carriers and/or excipients.
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within the framework of the invention. Preference is
given to acid- and gastric jq'ce- resi st ant
formul ati ons. Suitable coatings resistant to gastric
juice conprise cellulose 10 acetate phthal ate,

pol yvi nyl acetate phthalate, hyd roxyp ropyl nethylce
| u lose phthalate and anionic polyners of

Phareiduettival abrapmsitlc&rmbmé ertiohlae tibsd suitabfifdralhk rectal,
phar maceut i cal npounds for oral adm nistration

topisal, imeretab (PbPXATPIE sdiagHek andinasentgs (ks expaple subdutaneous,
mtr?ﬁﬁ:{gg{l@r, @ggég’ljgﬁé ofrqt‘@\lﬁi%h%us grllﬁﬂﬁgt?a 'aﬁg&égﬂ%the most suitable

motlb @f edrmmstndtl@i dépemds in eachandiviziuhe case)on thyz aature sndaseverity of
r suspen3| on | n an aq us or nona eous

the|q0@gft@n tg eqlteaird gnd.on mev@qtgFe g pqquocp ormula | used in
ea&n{sﬁrﬁ <. Coa téfd;f‘o?ﬁ&étm%% KhtedBlow- ag?%é Rft lations also belong

prepared by any suit maceut i cal
withie tthe frantevedrkiof thes shwentiors t Referenesiic giveh do aeidt iand gastric juice-

resistMgP g lRS. cﬁi—ﬁﬁgb%&ﬁg"{gé&\égﬁf%}t B beSERduEROmATe celluiose
acA2R Hthalald)® abbiafdBh ﬂfa‘i’at@eﬁyﬁ‘drék{m’ropylsﬁegtﬁﬂ@emnose

Unifor m and "honogeneous XI n

phthalgteedne anianii¢ polgmears of meamur;alnc acidengd mathyl onedhawylate.
carrier, after which the product is shaped if
necessary. Thus, for exanple, a tablet can be

Suifdhs Bﬁﬁﬂn@de&@:ﬁ%&ﬁﬁbﬂkﬂd@forWél%d?ﬁm%tl@%ﬁ@ha@be in the form of
granul es of the conpound, where appropriate with one

separateoinitsanehtass fer exampledeanaules, Zactsiepeckabie taltietstas tablets,

e B AT dhinE LS 0 ARBHE i 5 powoers o

grafURBUAS SolutibArc? skBpemdion & an Eqyedusvol honadueBiay liquid; or as an oil-
glidant, inert diluent_and/ or one (or nore)

in-water aewatartinwilemdlsions Thgsa §eRtnositions raay, i algady mentioned, be

preggfes ot?}ﬁgp)'}@mkﬁ&ﬂe tp?lg"rﬁ%é%&%e B?eftgéé’n Wgﬁ%ﬁnmﬁdgg latdétgg dﬁ Qéhich the

actMetuhgremenn ant thé @arriiachwhlwnhay icongiss of bk bemore lBEddiional
rmaceutical co Lljnons whi ¢ch are suitabl e

'”Qrﬁé’ﬁF arehrerghignia §0 tﬁ PMQ%‘FP’I?OW&Q%@"@ %R%%{uged by

unn%) 'eﬁ{osh&‘ﬂb Bné& ﬁ\'u{‘ of HEPRL én rg%ﬁl & liLidandlor finely
avori ng, orna rose an arabi c or

d|V|ded§abdmameraaEﬂerpalsrch lthe pradhiat fis slmapqﬂ if secech o'ﬁhnnﬁu riar

exaig S L et oS et e B Bt nb S h wcter or granules
of tﬁé’ %ﬂiﬂgﬁh@ Nwhekd ééﬁ’f’oﬁn&fé’ wRR ORBIGH rAbrePaUitib il ifdre@ents.
Compressed tablets can be produced by tableting the compound in free-flowing form
such as, for example, a powder or granules, where appropriate mixed with a binder,
glidant, inert diluent and/or one (or more) surface-active/dispersing agent(s) in a
suitable machine. Molded tablets can be produced by molding the compound, which

is in powder form and is moistened with an inert liquid diluent, in a suitable machine.

Pharmaceutical compositions which are suitable for peroral (sublingual)

administration comprise suckable tablets which contain a compound of formula | with
a flavoring, normally sucrose and gum arabic or tragacanth, and pastilles which
comprise the compound in an inert base such as gelatin and glycerol or sucrose and
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preferably sterile aqueous preparations of a conpound
of formula 1, which are 5 prqgerably isotonic with the
bl ood of the intended recipient. These preparations
are preferably adm nistered intravenously, although
Li.stration may al so take place by subcutaneous,
gwﬁ%ﬁ%gﬁUscular or intradermal injection. These
preparations can preferably be produced by nmi xing the
conpound wi th water and meking the resulting  solution
Pharreagaudicalmempeiiiionscsuitable farsadenterg! agdmipskration comprise

e : : | t ol
L L
preRirablydseiohicogith thanpiosd tof tns irtendeablegidient. Thesalpreparations are
adm nistration are preferably i tge, form of
prefgraglyadaisistergd jotayenqusy, 2Hhaugh a Rinjatratelmay plsg take place
oy S Gl 30 rbderd et 1A s co
preferablyches prygiuogd biyemixirguthiel cognpourid with walter ared makingathe resulting

SOl siedlt S FOLAC WBrioeH. 1Dlesiahin fompRaiPe BN iuertion

 gerRAaliPeoBliomast 958t BY gﬁi%r?t dgg‘ﬁé aBfive ébmpBuAan e

used are petrol atum yet hyl ene gl ycol s,
al cohol s and conbi nati ons of two 20 or nore. of these :
subst ances. The.active ingredient is.generall .

P a LG RAR RS Shtag I Gogia] BITUTE LR QlLp iR er ebl in the
forthhst s‘i‘@]@@@sé isDPpositiriedX FABLE chh & dtoBucddPby thixing a compound of
Transdermal adm nistration is al so possible. _
thefemulad avith ere ot ogse senvemtionaliselithrarriers fepexample cocoa butter,

ran | e in the formof single plasters
an%ﬁ%ﬁggﬁggﬁﬁ% @ﬁ&%r "long- termclose contact with
the patient's epiderms. Such plasters suitably

contain the active ingredient in an aqueous sol ution . '
thmmlgamm%@p%wgab@fﬁrdpialicat ese orithe skipare grafesably in the
i | S 0 . i
onfl TR DB, RN B BB BAot Bl BRI an e
usddba@Pétrqdataire nadlin, poithyddnd glytoRy altoRbispard tombarations of two
possibility is for the active ingredient t

or ngreakibgsp pubsianeest thimapia ingrediends esﬁsfaﬁyPﬁre§§nt ina
corlBRfabl bl ERE by i e Re SR 36r el from 05

to 3%. processes for preparing the conpounds of the 14
formula 1, which can be obtained in accordance with
the follow ng reacti on schenes

Transdermal administration is also possible. Pharmaceutical compositions suitable

for transdermal uses can be in the form of single plasters which are suitable for long-
term close contact with the patient’s epidermis. Such plasters suitably qontain the
active ingredient in an aqueous solution which is buffered where appropriate,
dissolved and/or dispersed in an adhesive or dispersed in a polymer. A suitable
active ingredient concentration is about 1% to 35%, preferably about 3% to 15%. A
particular possibility is for the active ingredient to be released by electrotransport or

 iontophoresis as described, for example, in Pharmaceutical Research, 2(6): 318

(19886).

The invention additionally relates to processes for preparing the compounds of the



of processes Ato F. Process A* OAc RL O O H Aco
R2 BU3BNNCI K2CO3 + OH ACO Br R3 CH2C 2 H20 A B CQAc
R10000R4 R2 AcO AcO C MeONa/ MeOH R3 OH R1
OOR HOO1PdC H HOPOHRA RBD OHRL Rr~ 0

forr%ula'_Pwhich can be obtained in acco-rdance with the foliowing reaction schemes

- of processes Ato F.

Process A:
OAc
- R1 Q
0 HO
R2 Bu,BnNCI/ K,CO,
AcO +
AcO _ CH,CL, / H,0
Br R3
A B
OAc
R1
0
R2 0 R4
AcO
AcO OH
C MeONa / MeOH
R3
OH
R1
o) 0
‘R2 o)
HO \ O Pd/C, H,
R4 >
R3 D
OH
R1
o}
R2
HO



HOOHR4 5 E R3 15 Process B. ~R8 R7 Cyc2 OAc Oyc
HO R
A

n BU3BNNCI K2CO3 R29ACOR6 3 CHH Br 2C 2

+
R
RO MeONa/ MeCH

OAc

R1 HO

R2 _
R3 X +
_' co Br

R4
F

R1

OAc
O
0

R2
R3
~Aco

G R4

R4

RA RS ~RB FR70 q/cé OAc R R2- 1~0 0 B_:
R3:~ ~Acon 0" - R GR4 R5 ~-R8

RY Cyc2

Bu,BnNCI / K,CO,
R6 CH,C, / H,0

MeO_l\l_g_/MeOH

R5

—R8
Ri Cyc2
: OH
R1 o —R

R2 >

R3 Q_F

HO QRS n
R5



R7 - CD R R- 1-0 Ccl R R:~0 HORG N HO R4 R5
16 Process C ~R8 R7 Cyc2 JOAC HO Cycl R 0 PP~h3,
DEAD R2 + n R3B R6 CH2O2 AcoO OHR4 R5 ~R8 OAc F RY
Cyc2 R 0 Cycl RO R2- 0 a_X MeONa/ MeOH RZ3 Aco _R6

Prales & G R4 R5 R7 ~R8 'D OH Cyc2
R8
R7 <
Cyc2
R1 OAc HO 2
R2 o g PPh,, DEAD
R3 et CH.CI,
OH
I
Cyc2
R1 —R9
R2R3 MeONa / MeOH
Aco
G R4 R5
Ri /R?)yCZ
OH
R1 _R
0
R2 0O B



RO Ccl ~R nRR- 00 RBRHORG N HO R4 RS 17
Process D OBz OBz BAST Bz q oder DAST BzO 0 AC20
HOO (i nversion der AcOH BzO Ove BzO OV H2SO4

OH Guppe) K GrOBz OBz O0r~0HBr F Bz BzZO 33%
in AcOH BzO QAc: BzOBr L N2H4 OBz O~ ro Bz BZO OH

Progess Deess E:
B OBz
OBz past F [ g Ao
O - CZ
BzO oder DAST Bz0 ACOH/
HO (Inversion der BzO  Ome
BZ(?J OMe OH-Gruppe) K H,S0,
OBz OBz
F . HBr F
C > Bzo
BzO 33% in AcOH z
M
L OBz
N2H4 F
> BzO
BzO OH
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0O0BMw,,a0"~0H HRBRR R RB3 RR R 0P Dess

Martin or Jones reagent NMSCI Ig,o \T NaBH CN 0 R2 R
R3 15 QRR R3 BBr3 x DM5 I''BBr3 20 CHO OH R2 R
SR3 RbBR] '"~aR3 25 T TWMsCI NaBH3CN OH 30 R2' R3

Pro%e&gE' Ver f ahren F:

o o Bng© 0~ OH

- R1 Ro R1 R3
(o) P
Dess Martin
or Jones reagent _ TMSCI
NaBH,CN

\

o~ o
'
Q

R%:z R1 R3
BBr, x DMS
BBr,
Y
OH O
‘ ” OH
R2 R1 R3 O O
S R2 R1 R3
' T
TMSCI
NaBH,CN
Y

OH
U .



0 R3B TM5CI R3 141 R NaBH3CN 1

R2VX¥R3 OBz CHF 0 OBz 0O R3

3 F- ~0 BzO &PhS DEAD Bz ::~" ~ O--

AA R 0 CHR3 NaWwe, MeOH F--~LQ Ho O
B

Ve F R Ve W
)7" CaC
RL R2 Rl

Z
Velga_fﬂfgﬁ F’Ll R2

Q
W TMSCL
NaBH.CI CN
R2
Y Y R3

Z
T F':é&.s 08z /©/\
OH
BEY, © S 0 Q
— BzO O
PPh,, DEAD Bz
R1 R2
R1
AA R2
NaOMe MeOH &, J@/\

The schemes depicted for processes A-F are self-explanatory and can be carried out
thus by the skilled worker. More details are, nevertheless, indicated in the

experimental part. The compounds of examples 1 to 24 were obtained by processes
A-F. Other compounds of the formula | can be obtained correspondingly or by known

processes.

The compound(s) of the formula | can also be administered in combination with other

active ingredients.

Further active ingredients suitable for combination products are:
all antidiabetics mentioned in the Rote Liste 2001, chapter 12. They may be
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5 The schenes depicted for processes A-F are

sel f-expl anatory and can be carried out thus by the
skilled worker. More details @re, neverthel ess,
indicated in the experinmental part. The conpounds of

coBRER RS ArrEP ol ol R Thlif oo Mhe e etfcutar or

syrie?gisas Bﬁﬁfﬁv@%éﬁt% tﬂé/eﬁékﬁ\/\ﬂdrrﬁﬁl@ﬁﬁﬁcﬁﬁéf th&h#tive ingredient
coifpound(s) of the formula I can al so _be adm ni stered

comhm@ammmt take placheitherdry sermrata admginisteptioni adfibe active

g 054 b1ty SRR RS R poraty of

actNeSthre%ﬁQi‘ts 68 éﬁés%rnt Fn?oné' bﬁﬁrrﬁ@b’em}%al #)re%@ratﬁﬂﬂhﬂcﬁ&@f the active

he conpounds of formul a | the invention

mgredlpahstllstﬂﬂ beloware CBS,ql@seﬂ inrthe WS Dictignany obt)SAN and

intiaebheh R b s Hhlind-aPeRoRafviig B, ™

AnBdiBbaiics inaludernslilint 1Rl melliv derivatyesduehtss, for éxaenple, Lantus®
patient or in the formof conbination products in

(segrwew.lantyscrom) eyHMR 196k fastastingringiling Geq S Brikledes), GLP-1
del‘il\};]égtfr?fgg SBBRY gafbg;éé(gﬁ'@e? HﬁSQ@H%&!d&%F d@/ggb ﬁ/?%ﬁ;@b@ﬁﬂb\i@ Nordisk

irents | ‘ow ar e
A/Diard mﬂy¢ﬁeét:um¢aylytemlntaettmingmdﬂenfy ug Nanes, US

Phar pac Rockw [le 2001. Anfi t| CS |
The HE%IIST/?EFTP MeuhNEBQ YReRIG At 1DgE ﬁ‘ udg, pyre %E

s o S b
glususzﬁassmrﬁhntors;@lupagnn ahtagenists; Gl ddagonist® P@AassismLchannel
Novo, Nor Al S,..and orall

opelaB Lo Benfar Skerie higs ololnetl N WHE"41/4P 205 apd o 903861 of

Noly RRBHIER WBCm%‘aﬁm V,Snélﬂ%r@din‘ﬁi&ﬁ)ré Bﬁhwéieenzpmfsqr\a&wd in the
sul fonyl ureas, bi guani di nes, neglitinid

stiroulatipn 0 glugonedgenesis anﬁltmgbjaogeneWBtSnB@dmajﬂ@c@fsglda@%e uptake,

corpluads fhit et GPREBBRAASRT SBh ps Antnyp Bt HhE active
|ngfré&?éﬁts(§n‘éﬁérﬁﬂ19ﬁﬂénﬁlc%@tl\9€ rtfrd8ianty) oM o8 3Hidh efduce food

Novo Nordisk A/S, insulin sensitizers, inhibitors of
intakey EPAR @ydé%?(ﬁi @genistaiand active ingredignts whishagct on the ATP-

deieAR BOMRRERY BnaRALIY: 1AL KERREGRL YS! S, modul ator's of

In one embodiment of the invention, the compounds of the formula | are administered
in combination with an HMGCoA reductase inhibitor such as simvastatin, fluvastatin,

pravastatin, lovastatin, atorvastatin, cerivastatin, rosuvastatin.

In one embodiment of the invention, the compounds of the formula | are administered
in combination with a cholesterol absorption inhibitor such as, for example, ezetimibe,

tiqueside, pamaqueside.

In one embodiment of the invention, the compounds of the formula | are administered
in combination with a PPAR gamma agonist, such as, for example, rosiglitazone,
pioglitazone, JTT-501, Gl 262570. |
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conmpounds which alter lipid nmetabolism such as
anti hyperlipidemc active i gﬁredi ents and
antilipidemc active ingrediéhts, conpounds which
reduce food 21 intake, PPAR and PXR agoni sts and

act | " L ent. ich,act on th I P- endent -
In off enbSod RER 881 P i rigbaBalnds of e RERERGHE Aministered
in ceMmbiriionWigna IFPAR bighaLagmast d6ctphs g ekampld, Ty g878,

adm nistered in combination with an HMGCoOA reduct ase
GWiHit/bi t or such as sinvastatin, fluvastatin, 25

pravastatin, |lovastatin, atorvastatin, cerivastatin,

rosuvastatin. In one enbodi nent of the invention, the

In ofeEpshutiment of the ihesntidna the ssrapaditisbstherfemulan are administered
conbination wth a _chol esterol absorption inhibitor

in cambinaiion with a axxed PEAR alhaygarama agailissierh as, for example,

GWPRIKIAREE 884 R 130E ASO8 OV E Bt BEad BXEDRIA

t e ¢onpoun & formula I'‘are adn ni stere

WO0764 888, W0 00/64876, RREROg@OZB9Ag0Ni st, such as, for
exanple, rosiglitazone, pioglitazone, JTT-5011, G
262570. 21 In one enbodi nent of the invention, the

. r P
In of SERRRR! of B AR e A5 RpBEMELAHEBnUI qre administered
in cembinatien vigilV 8 SiBeate @AEH &4 7 for exampiedfendfitrdtereidfibobtet bezafibrate.
i nvention, the conmpounds of the formula |I are
adm nistered in conbination with a m xed PPAIR
i C ARG : i
o B B L ent B o R B 8 e Yol 28 acministered
in combinatiod vitvas 8| T RADhiitiics 4875 as\WorExangis dmplitapite op S-201038,
R-‘Iﬁ%’fﬁﬂi ment of the invention, the conpounds of the
la | are adm nistered in conbination with a
fibrate such as, for exanple, fenofibrate, clofibrate,

bezafi brate. |n one enbodiment of the invention, the
In-oge gpthatiment of the inventignathe eprvpaundspktherfetmulad are administered

in cSREMEAEh ifh #< 2 AeyBingolaRblGh R4 Ry Bamidll us 6.245.744 or
US 6/22188mM déuthnas, 4br &kempley BIMIRAT41t he conpounds of the
formula | are admnistered in conmbination with bile

acid absorption inhibitor (see, for exanple, US
in oﬁe %ﬁ%o%eﬂf of the invention, the compounds of the formula | are administered

in combination with a CETP inhibitor, such as, for example, JTT-705.

in one embodiment of the invention, the compounds of the formula | are administered
in combination with a polymeric bile acid adsorbent such as, for example,

cholestyramine, colesevelam.

. In one embodiment of the invention, the compounds of the formula | are administered

in combination with an LDL receptor inducer (see US 6,342,512), such as, for
example, HMR1171, HMR1586.

In one embodiment of the invention, the compounds of the formula | are administered

in combination with an ACAT inhibitor, such as, for example, avasimibe.
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US 6, 221, 897), such as, for exanple, HVR 1741. 20 In
one enbodi nent of the inventign, the conpounds of the
formula | are administered #h conbination with a CETP
i nhibitor, such as, for exanple, JTT-705. In one

In ofg piiHesy o tinkPEF] S6F cobtRRRASREINRIRrBH A S apministered
in cBAIbiMERIdnowith bR aRibAdads QUBR Ak, fot&kample fOPCexam e,

chol estyram ne, col esevelam |n one enbodi nent of the
i nvention, the conmpounds of the formula |I are

n PR GAFoR FOEBI 24 B tohlodlof Bl ERE P samistre
in chimirtiohAdith HligbplotsiBaipaks imiBiterTaeh &8 or ekafnipte, NO-1886.

i nvention, the conpounds of the formula |I are
adm nistered in conbination with an ACAT i nhibitor,

i S P e 5L o oL e PP st

in cohbinrtRinewittan IATF-oitriaite dlaiserniibitdr, soclaat] foxiestantple,sSB81204990.
as, for exanple, OPC-1 4117. In one enbodi nent of the
i nvention, the conmpounds of the formula |I are

n GFESLBROAREof e 08 pRotns B b g s saminstr
in combirationdvitreatsqoéleneessyintivetase ohibitdneswaimas fodexamptehe

o) I | are adnministered in conbination with an
BM&#&%@% ate lyase inhibitor, such as, for exanple,
SB-204990. o0 In one enbodi nent of the invention, the

conpounds of the fornmula | are admnistered in
In coeemibediment of thie invenficx, éne ceyppouedsisbtherorbutsol aresadrinistered
. as,.faor exanpl.e, BlLVIS-188494.. . | n one gnbodi nent.0
in cRbinatoB T TToR ISPREIEBIR) A0 st SHE Aoy L FAaELR. 101027 or
niccliig a¢igtered 15 in conbination with a |ipoprotein(a)

ant agoni st, such as, for exanple, CIA 027 or

nicotinic acid. In one enbodi nent of the invention,

in obB BoRRRERE i e hFndshl B4 RaingBlBpS 8L RLELRS presdministered
in cepndiration with & fipase inMibitor, Siich 88iFedexanplepbriishat.
i nvention, the conmpounds of the formula I are

adm ni st ered
In one embodiment of the invention, the compounds of the formula | are administered

in combination with insulin.

In one embodiment, the compounds of the formula | are administered in combination
with a sulfonylurea such as, for example, tolbutamide, glibenclamide, glipizide or

glimepiride.

In one embodiment, the compounds of the formula | are administered in combination

with a biguanide, such as, for example, metformin.

In one further embodiment, the compounds of the formula | are administered in
combination with a meglitinide, such as, for example, repaglinide.
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in conmbination wth insulin. In one enbodi nent, the
conpounds of the fornula I ane adm nistered in
conmbination 25 with a sulfonylurea such as, for
exanpl e, tol butam de, glibencl am de, gI I pi zi de or

In (ﬁ'loé.réﬁﬁéai}v‘?&}tefh% G%m?é{ﬁg:%déffﬁgtfo gﬂ,ﬂ Hﬂﬂ?t[egéd i€ombination

witthiaghiarblitinedions, fsch észrfoneammbie, trnglitéaom ri:ugiﬁ@zdnre q@imglitazone,
further enbodi nment, conmpaunds Q formul a

rosiglitazensas taey CPHTPO@B% |d|’ﬁ5ik?$§ﬁ IRWe %Wﬂégw of RBr- d%ed%% s Research

I d t,
FodifiatioR; i BEAHENSr SHFRRP4 hpio S hethi) A8 2T P Th
quznaztb:n;phhethoxy]rhbhyl;rnéihyh}m-lﬂdamnﬁimchonsIuch as, for
In G PEPPHmeet rié%n%ﬁgeaéﬁjgtm ol baceemTgered in combination

wﬂliéb%}gl%ﬁogbgg% Qﬁﬁj%yﬁﬁc nr;ngﬁ:% ﬁt‘ogg% a{}é}gose
In dté émboblmaﬁtﬂﬁefwmﬁ;mw)f]thﬁdimhdla 2 aﬂe abimidisiered redsrmbination
ne. In one enbodi nent, the conmpounds of the form“%gggel of the

with A agtive MQEAIPEEWICRGAHBORADE A P- -AEPENERNtLARIRIGT
bet‘fl%lé'lig dfth:as ‘I‘&he)?a'?‘n?%‘)folﬁi‘tm& gll@%ﬂ%lhgﬁcﬁ%ﬁq‘ﬁ%@% Rftiepiride or

one enbodi nen e "conpound are
repaghnldest ered in conbination wth an active i ngredl ent

whi ch a n the ATP-depende SSIU
In qigempgdifant @@ucrcgnp@ump%féﬂe ?anﬂﬂai n}"&'r’{%ﬂ%m gmbination
wittd Hobsr&%rﬁahé%f tHH éﬂrﬁh@ﬁtzor%d &?‘rﬁbbhﬁ@s ‘H? |h%%1hé‘ﬂlc‘}i¢w;th a
one enbodi nent e conpounds of the formul a are
sulfm;ﬂuma;aed mietfommndthatSLdfnnylweta]am;aeathma rﬁp@gdjn[dermd

BB L LA Ay B i L FER B Gk i Poitazone,

ms@ﬁﬁémmasfa%ﬁag{d nide and 15 nmetformn, insulin and a
sul fonylurea, insulin and netformn, i nsulin and

troglitazone, insulin andlovastatln etc. In a

i L A B BPRIFRAE e chPRaERR L PR bl dubre

comisigfor wﬁﬁ@ﬂRWWﬁb@uﬂh’cdﬂQ(é@"@bdaﬁﬁé‘-@rﬁmmmeptegu?ﬁed transcript
i nfluences energg nmet abol i sm anxi ety and gastri

influghnepiengrgyn matakolism amdety and gastric emptying ih mice” Asakawa A, et
al.,, M.: Hormone and Metabolic Research (2001), 33(9), 554-558), NPY antagonists,

e.g. naphthalene-1-sulfonic acid {4-[(4-aminoquinazolin-2-ylamino)methyli]-
cyclohexylmethyl}amide; hydrochloride (CGP 71683A)), MC4 agonists (e.g. 1-amino-
1,2,3,4-tetrahydronaphthalene-2-carboxylic acid [2-(3a-benzyl-2-methyl-3-oxo-
2,3,3a,4,6,7-hexahydropyrazolo[4, 3-c]pyridin-5-yl)-1-(4-chlorophenyl)-2-oxoethyl]-
amide; (WO 01/91752)), orexin antagonists (e.g. 1-(2-methylbenzoxazol-6-yl)-3-
[1,5]naphthyridin-4-ylurea; hydrochloride (SB-334867-A)), H3 agonists (3-cyclohexyl-
1-(4,4-dimethyl-1,4,6,7-tetrahydroimidazo[4,5-c]pyridin-5-yl)propan-1-one oxalic acid
salt (WO 00/63208)); TNF agonists, CRF antagonists (e.g. [2-methyl-8-(2,4,6-
trimethylphenyl)-9H-1,3,9-triazafluoren-4-ylldipropylamine (WO 00/66585)), CRF BP
antagonists (e.g. urocortin), urocortin agonists, 3 agonists (e.g. 1-(4-chloro-3-
methanesulfonylmethylpheny!)-2-[2-(2,3-dimethyl-1H-indol-6-yloxy)ethylamino]-
ethanol hydrochloride (WO 01/83451)), MSH (melanocyte-stimulating hormone)
agonists, CCK-A agonists (e.g. {2-[4-(4-chloro-2,5-dimethoxyphenyl)-5-(2-cyclohexyl-
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al., M: Hornone and Metabolic Research (2001), 33(9),
554-558), NPY ant agoni sts, 6,9

napht hal ene-1-sul fonic acid

{4-[ (4-am noqui nazol i n- 2-yl am no) net hyl | -

]
ethyl faggﬁ-ﬁ-}@iﬁh%%ﬁ-@fg;ﬁ\%ﬁﬁ8&5?-'19&15&%&%%% Z‘gf@%?’dogc)etlc acid salt
(WG 92/ 5508) P isepdtvAiroRaphikedhkibior (@af. ipkierifluramire), mixed

[ 2- (3a- benzyl - 2- net hyl - 3- oxo 25 )
serotos|n@sgis amdmaradeangddic ppmpasingds 46 3- ¥YG\Q4/ a1 549, HHY -aganists e.g.

1SRRG AN 7 PR REIIY Slanic Wb Sar (X B3/ 137 bbmbesin

agohist2-dehhin| dreagemietzofrowthiinor@one (e.g. human growth hormone), growth
[ 1, 5] napht hyri di n-4-yl urea; hydroch| oride .
horxr@eesgm@mgaqupmn%Eﬁwbgwlw-w% geRtpPYylaminoethylcarbamoyl)-

34ty ) EReipiheco-Babetld S B REIMI LRI tIODIRFIA), TRH
ago'sljgﬁs dem)ifot exarfiple, EM (1g62i884 S ueoyplingZprotein 2l orgd (@dajagors,

leptin pgeRiAlH (sREATPr pxampie. d.eg. Danigl JV;: &@}MMMW&%PW a
ol ME S Fare 46 Sl g o pir
apptodch thiherteestment of obesity. Drugs of the Future (2001), 26(9), 873-881),

DA RGPRG (BOYISHp B PR AY) e IAmYRsA Il BEHE o7 S WO Rg/40569).
Ppﬂéfﬁéé@;ia%gﬁwmm@,emh fekiaford ORI Monists.

agonr st's, “A agonists (e.qg.

{2-[4-(4-chl oro-2, 5-di net hoxyphenyl ) -5-(2-cycl ohexyl

24 ) ) . .. ) ) -
In apergmbediment of the inveplieidle piheradivadngredient & leptin; seg for
exaffipé, Tertbectives 1P IRARRrafe il e Eptit sﬁ%"ﬁ?’frﬁﬁ"ﬁgg Gomez
Ambrostdiaviarr Btuhliecky Gemag fckprdr@pinaneen Phasoapothempy (2001),

e.d. 0/ 71549), 5HT agonists e.g.
2“@%@-@% enzof uran-7-yl ) pi perazine oxalic acid salt
(WD 01/09111), bombesin 5 agonists, gal anin
ant agoni sts, growth hornone (e.g. human grow h )
In dmcremh@dimqﬁok%emthﬁbamng@ ' iiﬁge&@ﬁﬁgatﬁd&me or amphetamine.
(6-benzyl oxy-1-(2-diisopropyl am noet hyl car banoyl ) -
3, 4-di hydr o-| Hi soqui nol i ne-2-carboxylic acid
In dnerémbodiere stheroth&hétivedhgiiliont i fenflurgrairesdsdéderfluramine.
for exanple, EP O 462 884) uncoupling protein 2 or 3
nmodul ators, |eptin agonists (see, for exanple, Lee,
| el s ulel : N O - Arena,
In s enbodE 8o Ak oreciey To stk
potential approach to the treatnent of obesity. Drugs
of the Future (2001), 26(9), 873-88 DA agoni sts
In ongrsrbedimantibe athpr astive)inotedipdds QﬁZﬁiaJse i nhibitors
(e.g. WD 00/40569), PPAR nodul ators (e.g. WO
00178312), RXR nodul ators or TR-P agonists. 15 In one
In cmetarbogimentf thehethenactiviel ingredidrd is hiemindal tor phientermine.
ingredient is leptin; see, for

In one embodiment, the compounds of the formula | are administered in combination
with bulking agents, preferably insoluble bulking agents (see, for example,
carob/Caromax® (Zunft H J; et al., Carob pulp preparation for treatment of

hypercholesterolemia, ADVANCES IN THERAPY (2001 Sep-Oct), 18(5), 230-6.)
Caromax is a carob-containing product from Nutrinova, Nutrition Specialties & Food
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exanpl e, "Perspectives in the therapeutic use of

| eptin”, Salvador, Javier; z- Anbrosi, Javier,;
Fruhbeck, Gema, Expert Opini 0h on Phar macot her apy
(2001), 2(10), 1615-1622. 20 In one enbodi nent, the

ol S ARSI A g o
Carohé; ibﬁa ihesHe prepaidtRncsr lesdmirhieadiinistration of compounds
anot odlnent the other active ingredient is

of thsé lfmmmm and Cai‘ﬁmlant@’o@arcafnmo@dcmm thig tennection asa bee

i ngredi ent orI ne enbo t he
adraipistered .lﬂéfﬂegq of o8 ks k1S Bugp aﬁh@’ﬁ?é??ﬂ*’.‘% i pgkgfy products or
odi nent , the conmpounds of the formula I are
muggﬁ?%%gtered in conbination wth bul king agents,
preferably insol uble bulklng agents (see, for exanple,

g BPRGCAIH e masable ForRystobRihe B Bouppg of e
inv Woh@ of AxGraRf tﬁ@%ﬂj‘re%l@ﬁéd coffpobhds 2@-dbtionally one or

omax I's a carob contai ning product from Nutrinova,
moMmeet pharrﬁpmﬁogtbahlseactﬁtewmﬂmea ingegarded@s fallipg, within the

: strl chst, 65926 nkfurt./ Main)).
WD%%%S }#b Q@epg'ﬁossible in one

preparat|on or by separate adm ni stration of conpounds
of the formula | and Caronmax'. Caromaxe can in this
connection also be admnistered in the formof food
products such as, for exanple, in bakery products or
5 nuesli bars. It will be appreciated that every
sui t abl e conbi nati on of the conpounds of the
invention with one or nore of the aforenentioned
conpounds and optionally one or nore other

phar macol ogi cal |y active substances is regarded as
falling within the 10 protection conferred by the
present invention. 26 CH3 CH3 0 0 ~CH OHO NHCHH
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Thé éoﬁp@uﬁdsgf)f fhe formula | are distinguished by beneficial effects on glucose
metabolism; in particular, they lower the blood glucose level and are suitable for the
treatment of type 1 and type 2 diabetes. The compounds can therefore be employed
alone or in combination with other blood glucose-lowering active ingredients
(antidiabetics).

The compounds of the formula | are further suitable for the prevention and treatment
of late damage from diabetes, such as, for example, nephropaty, retinopathy,
neuropathy and syndrome X, obesity, myocardial infarct, myocardial infarction,
peripheral arterial occlusive diseases, thromboses, arteriosclerosis, inflammations,
immune diseases, autoimmune diseases such as, for example, AIDS, asthma,
osteoporosis, cancer, psoriasis, Alzheimer’s, schizophrenia and infectious diseases,
with preference for the treatment of type 1 and type 2 diabetes and the prevention
and treatment of late damage from diabetes, syndrome X and obesity.

The activity of the compounds was tested as follows:

Preparation of brush border membrane vesicles from the small intestine of rabbits,

rats and pigs

Preparation of brush border membrane vesicles from the intestinal cells of the small
intestine was carried out by the so-called Mg®* precipitation method. The mucosa of
the small intestine was scraped off and suspended in 60 ml of ice-cold Tris/HCI buffer
(ph 7.1)/300 mM mannitol, 5 mM EGTA. Dilution to 300 ml with ice-cold distilled water
was followed by homogenization with an Ultraturrax (18 shaft, IKA Werk Staufen,
FRG) at 75% of the max. power for 2 x 1 minute, while cooling in ice. After addition of
3 ml of 1M MgCl; solution (final concentration 10 mM), the mixture is left to stand at
0°C for exactly 15 minutes. Addition of Mg** causes the cell membranes to aggregate
and precipitate with the exception of the brush border membranes. After
centrifugation at 3 000 x g (5 000 rpm, SS-34 rotor) for 15 minutes, the precipitate is
discarded and the supernatant, which contains the brush border membranes, is
centrifuged at 26 700 x g (15 000 rpm, $S-34 rotor) for 30 minutes. The supernatant
is discarded, and the precipitate is rehomogenized in 60 ml of 12 mM Tris/HCI buffer
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Mel@@?‘ig{érp @oerrpn{ Reystiokesy. Aduitidh 600l 1ghLisfor Mga&]glsoanmnaami
sui for the 5 treatnment of type 1 and ty

|ncmaabemg Cforewmmdsadsfai@wadrty @er&ftwgaaoe@aauy@w 000 x g for
aloneg_rhlnconbln nW|t

15 ginugess d hemernafantisit %” lcﬁgﬂgggeequgam(ag%{o‘l Q%% & POJ00 rem,
SS ;’EH “aroﬁi’f%? 49dRingled it cf%??g'itété ls%lﬁérf H;B imeo nﬂ%ﬁmm Tris/Hepes

revention an atment of Tate g from
buffer Qﬂéﬁemz&ﬂmm asnnitol ark hoqmioge neeysly tquspende by 20 strokes in a

ﬂ;;tgh\?ﬁ?&partgrydm#g%r@;egrrq%&gé&a Bﬁ?rgfjA éndrrg?ﬁigﬁtlon 522?:9;0& X0 (20 000
{3& gétoﬁ%k 48 'n‘(lﬁu gr?resn@%c dﬁlﬂ%’ié’ﬂ%@%&%n up in 0.5 to 2 mi of

erosrs, | mrune di seases,
Tnsﬁkllépémm ({iHSEé)a’ESO thnalsnltd] Qﬁnaimnpdeﬁratmnﬁ) mglml) and

asthma, osteogpo h
resGpIEMABHIEG & RRISNIT Sutnim St Gl Repdle? "' ™1 S
Thellfidioc Wefe eftfier i¥ed difétitior Brepafafion farlebezpoftransport
studiesmgwefe stored abe‘t%‘é’c IQWWIWQMIMQI&%@" The

To bl bush P T RBTRS veb ks i idt GDal Htelthe. 6 10,10 male

Wlsf‘éfﬂfb{s (ohe@ 8t KasteRbrurmp Hventis FHarmay sedd dapiifised by cervical
Preparation of brush border nmembrane vesicles fromthe

disiocatiesy, andithe emadl intestines wese rempyed and ABsge wihheeld dgptonic
sall%c&%lr@?sennes Wete! G uiBaa MeShLBbEANRE LIk, THE processing

to isolate brush border membranes took place as described above. To remove
cytoskeletal fractions, the brush border membrane vesicles from rat small intestine

were treated with KSCN as chaofropic ion.

To prepare brush border membranes from rabbit small intestine, rabbits were
sacrificed by intravenous injection of 0.5 ml of an aqueous solution of 2.5 mg of
tetracaine HCI, 100 mg of m-butramide and 25 mg of mebezonium iodide. The small
intestines were removed, rinsed with ice-cold physiological saline and stored frozen
in plastic bags under nitrogen at -80°C and 4 to 12 weeks. For preparation of the
membrane vesicles, the frozen intestines were thawed at 30°C in a water bath and
then the mucosa was scraped off. Processing to give membrane vesicles took place

as described above.

To prepare brush border membrane vesicles from pig intestine, jejunum segments
from a freshly slaughtered pig were rinsed with ice-cold isotonic saline and frozen in

~ plastic bags under nitrogen at -80°C. Preparation of the membrane vesicles took

place as described above.
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the small intestine was scraped off and suspended in
60 m of ice-cold Tris/HC bﬁqfer 25 (ph 7.1)/300 nM
mannitol, 5 mM EGTA. Dilution'to 300 mMl with ice-cold
distilled water was foll owed by honpbgeni zation with
an U traturra 8 shatt, |KA. St auf
Prepaagtin SHRTUHAROdRS B plane RicieR fih 8 Gl eo%R ofhg rat
kighéy i ce. After addition of 3 m of 1 MMC12 sol ution
(final concentration 10 mM, the mxture is left to
stand at O C for exactly 15 minutes. Addition of M2+

o GAS33rL 80Thbe VERREs RO o By g o e

the"fﬁéihb@ﬁﬂﬁalbe‘%f étell, T Ridnefs grotr &1o 8trafs Q00 ty 250(@ Were removed
m SS-34 rotor) for 15 mnutes, the precipjt

andiiheceoriexdvasm Ut eagh Kidngy 252 laRT aIaO%hfanﬁB'Ckh'Ehe Kidneys

we%&%ﬁ%a@%r'ﬁﬁp @E@&S&%fdog?ﬁmcﬁ%q Wﬁé ?]5|:|l2764)7§)(5b %M mannitol

ancﬁh@mbgéhaea withSaslUteatuetad shaftdlevBe180 WG fgri 4 at3d seconds while
rehonbgeni zed in 60 ml of 12 nM Tris/HCl buffer 30

coqlipb ir7 ice) Aeldiition efedzhimd @f icescaig/distifed watergvas fellowad by addition of

eGP UBERSELAS, 418ty L ISR o o o

cedtﬁ&?ﬁﬂéh 804 oo {SErval S-Mhﬁér)'fér i5irhiauesd. e preCIﬁltate was

cenftrifugation again at 3 00 g or 15 mnutes
dusear;iednmcht’fte suparhatant waSrGeﬂltrg‘éﬁe ghil@ 090 rpe frgFOmiputes.

Resisnamaieridhe &reciRiateif 6Dhue i Bt et Bt ay150 mu

maRHRAIE5 (it E7G1¢A/b§6m Bivbkaaini 4 PbttenEivejarg mmng@mer (900 rpm)

resuspended strokes in a Potter El vei he .
andwaddigen of ézoautl ofi 1 ool Mgl selutinn wasfollowaghlpy MUH’@M@ at 0°C for

15 BieEp: Tt sueivatarlahe g AP sfunlalier i %yt il (88%4 roton
for berﬁi%tészbg céh’lr@t%deM 18000 lrotn fof BORINQRRS G‘hbr@tpleﬂﬁatant was

i o Tesuspended using a tubercu

hornyggr%g@d SIQ %troi@sga@@emh@‘e%@ aM iﬁﬁfé/H@%eSclP@féefv(el‘b? 4)/280 mM
e L e 6 PP R B b Ry 0

mirAEs. lﬂiéspﬂeﬁldlteww@sﬁeﬁumed'ﬁn ZDrrﬁWBTﬂslH(llsimffao(midr? 4)/28{) mM
menbrane vesicles fromrat small int estl ne,

10
manpgitel Usigse beraun pYings With Radf 6% AES mﬂ was adjusted to a
meg].ch;ﬁgemtﬁnsgq ed by cervical 15 dislocation,
an e Sha In

Nés were removed and rinsed wth
cold isotonic saline. The intestines were cut up and
t he nucosa was scraped of f

t t
Megsuremans of the a@ﬁe%#@@'&e&&bmiéﬁw éF %&S%'i}?fﬁasgve'a% .

To renobve

The uptake of ['*C]-labeled glucose into brush border membrane vesicles was
measured by the membrane filtration method. 10 pul of the brush border membrane
vesicle suspension in 10 mM Tris/Hepes buffer (pH 7.4)/300 mM mannitol were
added at 30°C to 90 ul of a solution of 10 pM [**C]D-glucose and the appropriate
concentrations of the relevant inhibitors (5-200 pM) in 10 mM Tris/Hepes buffer

(pH 7.4)/100 mM NaCl/100 mM mannitol.

After incubation for 15 seconds, the transport process was stopped by adding 1 ml of
ice-cold stop solution (10 mM Tris/Hepes buffer (pH 7.4)/150 mM KCI) and the

vesicle suspension was immediately filtered with suction through a celiuiose nitrate



10

15

cytoskel etal fractions, the brush border nenbrane

vesicles fromrat snmall i nte%i ne 20 were treated with
KSCN as chaotropic ion. To préepare brush border
menbranes fromrabbit small intestine, rabbits were

meffitine SRE0RAS LY 6B BRCtArIeR " SphRuidr & sl s yacuum of
frorﬁfzs”mobss FridEr OphéfiRerdRadiWashedRAZD A BdeOshid 8topl B6lution. Each
i ntesti nes were renoved, rinsed with ice-cold

mepaayr@mﬂns giasetargad ion aa suplicale & tiplisats desrminglions f paneasure the

o935 B b SRSV LG A8 Rl e it

apprebﬁé’tb' JeRHilRIre QUK 361 32iRSsémARalyii Smiblat Framkelirt am Main),

he nucosa was scraped off. Processing to give
andrﬁwwlaamcw@r vesdletesorned by dzqu@sﬁQm{i'@FlPBéﬁB%Q@enEJ he

me;%ln%g%ﬂgees f/éhﬁlﬂt%ﬂiegfé%ﬁﬁ@b(dg n}‘)%#l?bﬁ)ﬁf AR Gter calibration

of thé MihinestcLisng stetiard smplésvartdaﬁtae:drrﬁoﬁon Sot amy C
saline and frozen in plastic bags under nitrogen at

chergibpuinesseg RIESBAL of t he nmenbrane vesicles took

pl ace as descri bed above. 31 Preparation of brush

border nenbrane vesicles fromthe renal cortex of the
The attivekingregliems usb compdesd fmrdotigite on dbe bleis uf/éCgo data obtained in

prepared fromth cortn’?x of th t Ki dne bl\{
the fEAnRRAT ASBY DErrabbit smalitniestine Reyh bOISiET 51918 e les for

) r -

ol B (THE oD (A es 3l bR epleT et 3hpeinent
dependieat)s were taken up in 30 mM of ice-cold 12 mM

Tris/HCL buffer (pH 7.4)/300 mM mannitol and

honogeni zed with an U traturrax shaft (level 180 V)

30 geagy while cooling in ice. Addition of

Exérﬁf)le‘Nd i ce- cowldl stilled water was foll owed by

addltlon of io 850 [d of a 1 M MC12 sol ution.
Ph Inc.ubatl on OOC for 15 mnutes was fol |l owed by

eﬂﬂprlfugatl n at 4 500 rpm (Sorvall SS-34 rotor) for
1 15 m nutes.gBhe precipitate was discarded, and the

supernatant _was centrifuged at 16 000 rpmfor 30
2 minutes. RBduspension of the precipitate in 60 m of
4 6 MM Tris/ ks buffer (pH 7.4)/150 MM mannitol /2.5 nM
EGTA by 10 strokes in a Potter-Elvej hem honbgeni zer
5 (900 rpm 164and addition of 720 VI of 1 MM MyCl2
. sol ution vvaggfol | oned by incubation at OC for

The preparation of various examples is described in detail below, and the other

| compounds of the formula | were obtained analogously:



15 m nutes. The supernatant resulting after
centrifugation at 4 500 rpm §S—34 rotor) for 15

m nutes was centrifuged at 16000 rpm for 30 m nutes.
The supernatant was honogeni zed by 10 strokes in 60

n . A Tris/Hepes buffer (pH 7.4)/280 nmM
Ex%wﬁ%qtgﬁ’ﬁpﬁnd the resul ting suspension was then
centrifuged at 20 000 rpmfor 30 20 m nutes. The
preci pitate was resuspended in 20 mM Tri s/ HCl buffer
Redgiianachenss Gymthesiaohathspmoegiviegsidesuber cul i n syri nge
W th a 27 gauge needl e and was adjusted to a protein
concentration of 20 ng/m . Measurenent of the glucose
upt ake by brush border nenbrane vesicles 25 The
upt ake of [14€ffIabel ed gl ucose into brush border
menbrane veficles was neasur ggobhy, t he nmenbrane
filtrati ®od. 10 |.LlI of the brush border
menbian ' yspension Tn 10 M Tri s/
buf f er: mV manni% 88 /et  added

appropriate 30 concentrations of the relevant Br

inhibitors (5-200 gM in 10 mM Tri s/ Hepes buffer - (pH
7.4)/100 MM NaCl/1 00 mM mannitol. After incubation
for 15 seconds, the transport process was stopped by
addinge1 m oFP" ice-cold stop solution (10 m .
Tris/ uffer (pH 7.4)/;[@920 KCl') and the
sion was imMmedidtely filtered w [h

OAc

~4% p 5 di anetB Ac®thl ei cher*&
under a vasuum of from 25 to 35 nbar. The filter,
washed with 5 m of ice-cold stop solution. Each Br
measur ement 3was carried out as duplicate or triplicéate
determination. To neasure the uptake of radi ol abel ed
substrates, the nmenbrane filter was dissolved in 4 m

of an 5 appr iate scintillator (Quickszint 361, OAc
Zinsser Anglytik GrbH, Frankfard,am Min), and th
radi-o [ owas determined by liquid scintillati
medsyr e asured val Ues Were obtad fie
(deco er m nut e) 248 &AcObal i br at i od
i nst runentsousi ng standard sanples and after corregdlon
for any chem | um nescence present. 10 Br
5
s 6
1-Bromo-4-deoxy-4-fluoro-2,3,6-tri-O-acetyl-alpha-D-glucose 2
QAc
o}
F
AcO
Aco ar
2
10

5 g (27.5 mmol) of 4-deoxy-4-fluoro-D-glucopyranose 1 (Apollo) are suspended in
50 mi of pyridine and 50 ml of acetic anhydride. The reaction solution is stirred at
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The active ingredients are conpared for activity on
the basis O |1C50 data obtaiggd in the transport
assay on rabbit small intestine brush border nenbrane
vesicles for selected substances. (The absol ute

45°E3hAg iRy, e 2BS 0 7 A48 BEPRYG) FBiblion JRRALRGER chcgntrated.
12 ¢ obcrudiebrédudt frebtaiacpr Eiiecalde prodfuct &rdlesxslvw &nﬂi@sml of 33%
I's described in det a|I bel ow, and t he ot her

strepgth HB o Biadial Aee e ASdRELER S0 SIS SdoQd] tpmsratirs fo1 2 hours.

i
TEUBBILASR oo flon FREGHIAP SHATE Ry 11 g 200 ot et
acetdte 2T héiBrga‘kquha's@ls Wiasied Brice Endre@rithAqueous NaCl solution,
filtered through a little silica gel and concentrated. The residue is separated by

chromatography on silica gel (ethyl acetate/heptane = 1/1). 8.19 g (80% over

2 stages) of 2 are obtained as a pale yellow solid.
1-Bromo-4-deoxy-4-fluoro-2,3,6-tri-O-acetyl-alpha-D-galactose 4

CAc

AcQ

Aco
Br

100 mg (0.55 mmol) of 3 are reacted with 3.5 ml of pyridine and 3.5 ml of acetic
anhydride in analogy to the preparation of compound 2. 89 mg (44%) of 4 are
obtained as an amorphous solid.

1-Bromo-3-deoxy-3-fluoro-2,4,6-tri-O-acetyl-alpha-D-glucose 6
OAc

AcO

Acoc
Br

335 mg (1.84 mmol) of 5 are reacted with 10 ml of pyridine and 10 ml of acetic

| anhydride in analogy to the preparation of compound 2. 628 mg (82%) of 6 are

obtained as an amorphous solid.



1- ACOI Pyr 00 HO-_ OH2. HBr / AcCOH AcO V-~)
HOACOBr 34 OHOAC 1 - A / Pyr HOACO OCHro F

2. HBr / AcOHF HO Aw Br 5
I r

1- Brono- 4- deoxy-4-fluoro-2, 3,6-tri-0O acetyl -al pha- D gl
ucose 2 OAc OFAO C-ACGOBr 210549 (27.5
mol ) of gxdeoxy-4-fluo ro- Dg | ucopyra nose |

(Apol | @ are suspended in of pyridine and 50 m

of acgtic anhydri defQThe S solution is stirred

4/ 453C for 4 houy S in a cl esgBnNCI/K,LCO,
Acheaxt Lomr~syl utiop V\h'

S then concentr at ed. 12 g of

crude product are obtwiwyed. This crude product
di ssd*¥ed in 160 nm  of 33% 7 CHz%‘z’HzO
2
QAc
0

F 0 MeONa / MeOH
AcO o) -
' \

s
9 (Example 1)

" The foliowing were prepared in an analogous manner.

10 (Example 2) 11 (Example 3)

Example 1 (compound 9)




strength HBr in glacial acetic acid and left to stand
at roomtenperature for 2 houyrs. The reaction
solution is then poured into 8 mxture of 300 g of ice
and 300 mM of ethyl 5 acetate. The organic phase is
washed twi ce nore with aqueous Nad sol ution,

filtered through a little silica gel and concentrat ed.

1007 (D7 Mincol) 6F 2epMh8LyHBA ﬁ@.ﬁmmeﬂg’m B ¥ ingRol) of
ﬁﬁg( et hyl acet at e/ hept{%e 12)’? 805}2935/& 2 o)

brosu@@a@re dnsszlxaden@omphmtsdenacb@lrldey@gﬂl 6\ edPudBnNGI

(P 2 eRe e B Cafins ) 22 s s 6 AH| MRl

5 suc@éséivély%dﬂéaqwms\yotdmoﬁ high |§fthéw étlﬁedﬂ@t miﬁn%rﬁpﬁ‘ratofe for
acetic’ 15 anhydride in _analo reparatio

20 howisolihg rgactgmgn sajutiomisydilytediw, ﬁ% &0 rgbpfa@tﬁgl@c&ga’@@nd 19 ftered
LB k3 o2t Froate 5 apnoeptrpted ppd 1o resigus is yoparatgd by
chr@ﬁ@ﬁ@rﬁph;@éﬁ? sﬂ&a@b@(ethyl adetdey/ptad® =61/33 52n‘gg(of .88dre obtained
[) 6 are reacted with 10 m of pyridine a
as polsHese 80l ThanepUlinge’s el B keh U B at melaenol, and
10 1 m%f‘iﬂ'ﬁé?ﬁmelﬁl éﬁ-?%é@;ﬂaéae%ﬁer%fne%ﬁfr,ethe‘m&ﬁh@‘?g naatrafized with

anor phous so
methanollc HC! and concentrated, and the residue is separated by chromatography

on silica gel (methylene chloride/methanol/conc. ammonia, 30/5/1). 29 mg of 9 are
obtained as a colorless solid. CooH23FOs (378.40) MS(ESI) 423.22 (M + CHO).

15 .
Example 2 {compound 10)

OH
0
F— o)
HO
10

20 100 mg (0.47 mmol) of 2-benzylphenol and 370 mg (1.17 mmol) of bromide 2 are
reacted in analogy to the synthesis of compound 9, and 31 mg of 10 are obtained as
a coloriess solid. C19H21FO5 (348.37) MS(EST) 393.15 (M + CHOy)).

25 Example 3 (compound 11)



OAc HO 0 &k\// 0\ BU3BNNCI K2CC3 AcO + Aco CH2C 2
H20 Br 7 2 OAc O IF MeONal MeOH AcOO0 Aco 8 OH O
FHOO 10 HO 9 (Exanple 1) ""The follow ng were
prepared in an anal ogous manner: F-* 0 0 0 0 OH OH
Ho HO 0 HO HO 1_O(Exarlr_PIe 2) 11 (Exanmple 3) 5
Exanple | (conpound )o

F

' 0
O
HO O O\

11

200 mg (0.94 mmol) of 2-(4-methoxybenzyl)phenol 7 and 200 mg (0.63 mmol) of
bromide 4 are reacted in analogy to the synthesis of compound 9, and 110 mg of 11
are abtained as a colorless solid. CaoH23FOg (378.40) MS(ESI) 423.22 (M + CHO2).



HO

OHO HOO Fro HO 36 100 ng (0.47 nmmol) of
2- (4- nmet hoxybenzyl ) phenol 7 %Qd 370 ng (1.17 nmol ) of
brom de 2 are dissolved in 6 mM of netylene chloride.
160 mg of BU3BNNCI (PTC = phase transfer catalyst),
320 ng of KRZCO3 and 0.4 m of water are 5 successively
added t his solution, whigh is then stirred at room
ur$ for 20 hodbs. The reactigmxgolution is
h 20 Ml of eth g=and f/i | t er e@u,BnNCI/ K,CO,

i o ént r at ed_and -
the résidue | s separated by ; raphy on siLi
gel (€iPyl acetate/ heptdné = 4/ 1). 72 ng of 8 a?c‘%‘hiaﬁ%o
obtai ngd” as’a color] ess solid. The resulting 72 ng of
8 are taken up in_A of methanol, and jo 1 m of 1 N
NaOve/ MeOH i s added. After one hour, the mxture is
neutralized w et hanol i cQHCI and concentrated, and
the resi di{eoi ° : R 0N Si L &Ria ) meo
gel (et hyfen l/ori de/ np pni .
30/5/1). 29 ng ado 9 are )| $ ol“or | ess
g 22 (M + CHO2-)

( OHO0O F O HOHO 10 20
0.47 mmol ) of 2-benzyl phenol and 370 ng (1.17
reacted in analogy to the
ng of 10 are obtai ned
D5 (348.37) MS(ESI-)

14 (Example 4)

The following were prepared in an analogous manner:

OH
F
0 0
OH o
F HO o
(0]
0 HO O |
o o
< e
' 15 (Example 5)

16 (Example 8)
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25 Exanple 3 (conpound 11) 37 OHF O 0 0 HO HO 200
mg (0.94 mmol ) of 2-(4-net ho>%benzyl)phenol 7 and 200
ng (0.63 nmol) of bronmide 47are reacted in analogy to
the synthesis of conpound 9, and 110 ng of 11 5 are
obt ai ned as a col or lJd. H (378. 40)
MS(ESI-) 423.22 (M mﬁ@mﬁﬁé‘lﬁ HOF O
Bu3BnNCl / K2CO3 Aco + OH\ Aco CHCI 3/ H20 Br 12 2

QAc 0 O F OAco McONa/ MeCH Aco O OH13 OHOO F
O OH

HO

HO

14

90 mg (0.30 mmol) of 3-benzofuran-5-yl-1-(2,6-dihydroxy-4-methylphenyl)propan-
1-one 12 and 280 mg (0.76 mmol) of bromide 2 are reacted in analogy to the
synthesis of compound 8, and 400 mg of 13 are obtained as crude product which is
directly deprotected with NaOMe/MeOH in ahalogy to the synthesis of glucoside 9.
75 mg of 14 (54% over 2 stages) are obtained as a colorless solid. C24H2sFOs

(460.46) MS(ESI') 459.03 (M - H").

Example 5 (compound 15)

OH

HO

HO

15

100 mg (0.33 mmol) of 3-benzofuran-5-yl-1-(2,6-dihydroxy-4-methylphenyl)propan-
1-one 12 and 150 mg (0.40 mmol) of bromide 4 are reacted in analogy to the
synthesis of compound 14, and 75 mg of 15 are obtained as a colorless solid.
C24H25FOg (460.46) MS(ESI) 459.03 (M - HY).



HOHOO OH 14 (Exanple 4) The follow ng were
prepared in an anal ogous Manper : H FOOOMHO\ HO
O HOOHO HOHO\ / OHO 15 (Exanple 5) 16 (Exanple
6) 39 Exanple 4 (conmpound 14) OH0 00O HOF ro HO

OH 14 5 90 0.3
3- benzof ur anng : %ﬁ%wg%nq'lm)st hyl phenyl ) prop

an- 1 -one 12 and 280 mg (0.76 mol ) of bronmide 2 are
reacted in analogy to the synthesis of conpound 8,

and 400 ng of 13 are-®btained as crude produc ich
is directlygdeprptected with NaOwve/ MeCH rf—dnal ¢gy to
t he synt hesi ¢ of /gl ucOOS| de 9. 4% ver 2
stages) are [ s a colorlw [ 2AH25FC8
10 (460.4 T
(conpound

.16

150 mg (0.5 mmol) of 3-(2,3-dihydroxybenzofuran-5-yl-1-(2,6-dihydroxy-
4-methylphenyl)propan-1-one and 150 mg (0.40 mmol) of bromide 4 are reacted in
analogy to the synthesis of compound 14, and 75 mg of 16 are obtained as a
colorless solid. Ca4H27FOg (462.46) MS(ESI') 461 03 (M-H").



HF0O0OO -100HOHO:04 15 15 100 ng (0.33 nmol)
of
3-benzofuran-5-y|-I-(2,6-dih?broxy-4-nethy|phenyl)prop
an- 1 -one 12 and 150 ng (0.40 nmol) of brom de 4 are
reacted in analogy to the synthesis of conpound 14, .
and 75 ng of 15 are obtained as a colorless solid. 20
C24H25F08 (460.46) MS(ESI-) 459.03 (M- H+). 40
Exanpl e 6oheonpound 16) OHF 6 0 HOO 0 HOOH 16 5
150 ng £0.5 nmol ) of Q
di Rydr oxybenzofitr an- [ -1-(2, 6-di hydroxy-
ne and 150 ng (0. 40 BR®INGC/#ECO,
L0gy to the synthesis of -
16 are obtai ned as acu,cl,/H,0
FOB (462.46) MS(ESI-) 461.03 (M

o}
) o \ /
F 0 ©
AcO
Aco OH
18 MeONa / MeOH
OH
0 0
F 0
HO \ i Pd/C, H,
0 -
HO q!i’} OH
19
OH
O 0]
F o}
HO /
0
ERe ™Y,
20 (Example 7)

The following was prepared in an analogous manner:

21 (Example 8)
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AcO + OH Aco Br 17 CH d, H20 C

2 0O A 000 FO
AcOO co Aco 0O 18 ACOC]-|1§ MeONa/ MeOH 00 F HO
0O Pd/C, 2 HOOH O 19 CH 0% Fo HOHO 0 -10

20 (Exanple 7)
Example 7 (compound 20)

‘ OH
o Q
F 0
HO ‘
HO OH
18

1.0 g (6.0 mmol) of 1-(2,6-dihydroxy-4-methylphenyf)ethanone 17 and 1.0 g

(2.7 mmol) of bromide 2 are dissolved in 30 mi of methylene chloride. 800 mg of
benzyltributylammonium chloride (PTC), 1.6 g of potassium carbonate and 1.5 ml of
water are successively added to this solution while stirring vigorously. This
suspension is stirred with protéction from light (aluminum foil} for 18 hours and then
diluted with 150 ml of ethyl acetate and 150 ml of n-heptane. The solid constituents
are filtered through a little silica gel and concentrated. The residue is separated by
chromatography on silica gel (ethyl acetatelheptahe = 1/2). 430 mg of 18 are
obtained as a pale yellow solid (can be separated with difficulty from an identically
migrating byproduct, and thus the purity is only about ASO%. The byproduct can easily
be removed at the next stage). C21Hz5010F (456.43) MS(EST): 455.25 (M - H).

OH
o |
O O
F 0 / O
HO
7 e
19

200 mg of compound 18 (about 50% pure) and 225 mg of anisaldehyde (Fiuka) are
dissolved in 10 mi of methanol. After addition of 5 ml of 1N NaOMe/MeOH solution,
the reaction solution is boiled under reflux for 12 hours. The reaction solution is
neutralized with methanolic HCI and concentrated, and the residue is separated by
chromatography on silica gel (methylene chloride/methanol/conc. ammonia, 30/5/1).

60 mg of 19 are obtained as a yellow solid.



The follow ng was prepared in an anal ogous manner: CH
OO0OFO0O HOHOOH OH 21 (EXFEPIe 8) 5 42 Exanple 7
(conpound 200 OHO O F O HOOH 18 1.0 g (6.0
mmol ) of 1-(2,6-di hydroxy- 4- met hyl phenyl ) et hanone 17
and 1.0 g 5 (2.7 mol Hof brom de 2 are dissolved in
30 m of nethyl ene oride. 800 ng of

benzyl tri butyl a nium chl ori de (PTC), 1. \of /
pot assi um carbonate agd 1.5 m s 0
successi vef hi's ol utiyen ring

tirred with
oil) for 18 hours and
' tate and 150 ni

protection fro ight (alum
then diluted w tdp 150 ml of
of n-heptane. The solid cons ents 1o are filtered
through a little silic® gel Aand concentrated. The
residue is separated by chromatography on silica ge
(ethyl acetate/ heptane = 1/2). 430 ng of 18 are

obtai ned as a pale yellow solid (can be separated w

60 o (G- thimmyol) pbahaipone dfandzad ;g Qﬁ%dlwl% ba&a@pended in
15 8 R0 SRSk 1 WFBPR S dendion BRGNS ot room
terr(p@a‘i@tuﬁ@}orl‘&bEﬂhé yeactioh. sofutioM is cblmﬁzentﬂ'led and the residue is purified
by flash chromatography (methylene chloride/methanol/conc. ammonia, 30/5/1).
Yield 25 mg (42%) of 20 as a white amorphous solid. C23H27FOs (424 47) MS(ESI):
44917 (M - H).



O 00 FOHOHOOH 19 15 200 ng of conpound 18
(about 50% pure) and 225 ng gf ani sal dehyde (Fl uka)
are dissolved in 10 m of nethanol. After addition of
5mM of 1 N NaOwe/MeOH solution, the reaction
solution is boiled under reflux for 12 hours. The
reaction solution is neutralized with nmethanolic HC
and concentrated, aahiler@&odumouns ZBpar at ed by 20
chromat ogr aphy on silica gel (nethylene

chl ori de/ net hanol / conc. ammoni a, 30/5/1). 60 ng of 19
are obtained as a yeldpwsolid. 43 OHO OFO HOro
HO CH 20 60 ng (O mmol ) of chal cone 19 and 50 ny
of Pd/C (10% Pd)

room5 te .
concentr at rduend purlfled by flash

chr omat ogr aphy (nerhyl ene c de/ mﬁt hanol / conc.
anmoni a, 30/5/1) "9 Yield 25 ¥Mof 20 as a white
anor phous solid. C231-127F08)¢424.47) NMS(ESI-):
449.17 (M- H+). 44 2

200 mg of compound 18 (about 50% pure) and 350 mg of p-benzyloxybenzaldehyde
(Fluka) are reacted in analogy to the synthesis of compound 20. 36 mg of 21 are
obtained as a colorless solid. CoHzsFOg (436.44) MS(ESI') 481.08 (M + CHO2).



Exanple 8 (conpound 21) OHO O OH FOHOro HO OH
21 5 200 ng of conpound 18 (ghout 50% pure) and 350 ny
of p-benzyl oxybenzal dehyde (Fluka) are reacted in
anal ogy to the synthesis of conpound 20. 36 ng of 21
are obtained agas@ colorless solid. C22H25FC8 (436. 44)
481 (M+ CHO2-) 10 45 ,OAc Rl 0 ("~ O H
K2 AcO--LBU300350—P 0 /H cO CHd 2
Br BnO 22 R =

20 Bl 400 RLO 00O
Bu,BnNCl / K,CO,
AcO +
OH -
R1=H, R2=F, 2 Br CH,Cl, / H,0
R1=F, R2=H. 4 B0
QAc
R1
o
o) o : \
R2 0 0B
AcO n
R1=H, R2=F, 23 A0 OH
=F, R2=H, 24
RI=F, Ra=h, MeONa / MeOH
- BnO
OH
R1
o) 0
Rr2 o)
HO \ PdIC, H,
OBn -
HO O OH O
R1=H, R2=F, 25
R1=F, R2=H,26 BnO
OH
R1
o) o)
R2 o)
HO
OH
HO O OH O
HO

R1=H, R2=F, 27 (Example 9)
R1=F, R2=H, 28 (Example 10}



H R2=F, 23 ACO 70H Rl =F, R2=H. 24 BnO
OH OHR ro 0 gIOPd/CHZ HO POH OBn

F,R2:H26éno OH RLro 00 RZO
HOHO OH OH HO RL =H, R2=F, 27 (Exanple 9) Rl =F,

E>c<)an'pl e aﬁﬁ hl@((%gmp%u%d(ﬁnpound 27) O—I

I
L
N
&)
E
I

5 350 mg of bromide 2, 100 mg of phenol 22 and 350 mg of p-benzyloxybenzaldehyde
(Fluka) are reacted in analogy to the synthesis of compound 21. 40 mg of 27 are
obtained as a colorless solid. C»1H23FOg (438.41) MS(ESI') 483.15 (M + CHOy).

Example 10 (compound 28)

' O
F
O
C
HO
28
HO

110 mg of bromide 4 80 mg of phenol 22 and 350 mg of p-benzyloxybenzaldehyde

10

(Fluka) are reacted in analogy to the synthesis of compound 21. 50 mg of 28 are
15 obtained as a colorless solid. C21H23FOg (438.41) MS(ESIK) 483.15 (M + CHOy).



10

HOro HO OH 27 HO 5 350 ng of bromide 2, 100 ng of
phenol 22 and 350 ng of p-benzyl oxybenzai dehyde

(Fluka) are reacted in analogy to the synthesis of
conmpound 21. 40 ng of 27 are obtained as a colorless
solid. C2135J23FQg (438.41} NS(ESI-) 483.15 (M +

CHO2-) . anpl e 10 (cqg@pouny 28 10Q FOOd HO HO

oHX28 fHO 110 ng of brom g ;F, phenol 22 anek/ k,co,
ah dehyde a) are red cteo\

50 $iClof H-0

(438. 480 MS(ESI-) 483.15 (M + CHO2'). 47 RL OA§ yHONR/MeOH
NI aN zz Hg. BUSBING | K2 00 CH2A2 / HO A
RIBHR=TOR R2 Z | Aco 2. MeONa MeOH 29

R1=F, R2=H, 4
OH _
R1
0 )
R2 0 H
HO N
HO O:\Q O\

R1=H, R2=F, 30 (Example 11)
R1=F, R2=H, 31 (Example 12)

Example 11 (compound 30)

OH
Q Q o\
F 0 N i:::
HO H
HO ~OH
30

200 mg of bromide 2 and 300 mg of phenol 29 are reacted in analogy to the
synthesis of compound 14. 40 mg of 30 are obtained as a colorless solid.
C21H24FNO; (437.43) MS(ESI') 482.15 (M + CHO?). |



H R-=F, 2 R=FR=H4 OH_RLO0OO R HOH

Br Rl = , _
HON\ HOOH 0 R =H R2=F, ,30 (Exanple 11) RI=F,
R2=H, 31 (Exanple 12) Exanple 11 (conmpound 30) OH 0 O

=H, 3

FON HO, H HOOH 30 5 200 ng of brom de 2 and
00 ng of phenol. 2 j gy to the

synt hesi s of comomhﬁdﬁng@%ggfe obt ai ned as
a colorless solid. C2jH24FNO8 (437.43) MS(ESI-)
482.15 (M + CHO2-) 10 48 Exanple 12 (conmpound 31) OH

FOO ONHOH OH
F
| ] o /_Q__O
o ° H \
: HO OH
31

200 mg of bromide 4 and 300 mg of phenol 29 are reacted in analogy to the
synthesis of compound 14. 115 mg of 31 are obtained as a colorless solid.
C21H24FNQg (437.43) MS(ESI) 482.15 (M + CHOy).

QAc O
R1 HO N
0 H 1. BuaBnNCI / KQCO3
R2Ac0 + OH ? CH2C|2 / HZO
Aco 32
Br
=F,

2. MeONa / MeOH

H, R2
F

OH
R1

3 (BExample 13)

H, R2=F,
F 4 (Example 14)

3
, R2=H, 3



3

O HOOH 31 5 200 ng of brom de 4 and 300 ng of pheno
29 are reacted in analogy to jhe synthesis of
compound 14, 115 ng of 31 are obtained as a col orl ess
solid. C211-124FN08 (437.43) MS(ESI-) 482.15 (M +

Groc1) | reo ACD + Eepinie 13885HB0hd SECE G O

R1=11, R2=F, 2 RoF,R2~1-1,4 RLOH H i0O00 R2 0 H
OON HOO OH RI=H, R2=F, 33 (Exanple 13) R =F, R2=H,

34 (Exan'pl e 14) 49 _Branple 13 (conpound 33) O—I 0O O

200 mg of bromide 2 and 300 mg of phenol 32 are reacted in analogy to the
synthesis of compound 14. 80 mg of 33 are obtained as a colorless so_lid.
C22H26FNOg (451.45) MS(ESI) 496.17 (M + CHOZ). |



ng of phenol 32 are reacted i5rd anal ogy to the _
synt hesi's of conpound 14. 80 'ng of 33 are obtained as
a colorless solid. C22H26FNO8 (451.45) MS(ESI-)

496.17 (M + CHO2-) I und 34) OHF
0 0000 H HOM@O%B&%%? broni de 4 and
300 ng of phenol 32 are reacted in analogy to the

synt hesi s of conpound 14. 130 ng of 34 are obtained as
a colorless solid. _68 H24FNGs (451.45) MS(ESI-)

496.15 (M+ CH02-»51 0 9 CHO 0 O H B K2CO,
36 36 1-0 9 o

0 0

o N \

" aO~-H Na I Me
H

HO
OH

HO

34

5. 200 mg of bromide 4 and 300 mg of phenol 32 are reacted in analogy to the
synthesis of compound 14. 130 mg of 34 are obtained as a colorless solid.
C21H24FNOg (451.45) MS(ESI) 496.15 (M + CHOy).



NaOwve / MeOH HO HO 0 20 (Exanple 7) 52
- (2, 6-Bi sbenzyl oxy- 4- nethylphenyl)ethanone 36 00 O
36 1.62 g (9.75 mol) of | -(2,6-d ihyd
roxy- 4- met hyl phenyl ) etha none (35) are dissolved 5 in
30 m of dinethylformm de, 4.0 mM (33.7 mmol) of
benzyl brom de and 13.8 g ( pl ) of potassi um
carbonate are added. The reac n mxture is stirred
at roomtenperature for 3 hours. This i@ follomed by
ad@jl.p@ of water and extragjforp tw ce M
The conbi ned or ganijc phases ar'e

0OO0OCHOH, PdCnu 00 OCHO 37 38 OH1. 60, CdCO3
FO 2.
1- (2, 6-

dte an ed

. 409 of conpound &8 _2 obt ai nedNaSMa / MeOH
col or | crystalline product. ¢231-12203 (346.2) M
( B8 +) 347.15 (M+H+) 36

1 (2,6 Blsbonzyloxy - met hyl phenyl

@0% 37 0O 0O 1-0 15 37
OH O
OH O

37

4- met hoxyphenyl

OH

O
F
Hoﬁro 0O
HO
' ~
' OH O

20 (Example 7}

1. 60, CdCO,
2. NaOMe / MeOH




53 3.46 g (10 mmol ) of :

1- (2, - 6- bi sbenzyl oxy- 4- nethylghenyl)ethanone (36) are
di ssolved in 150 m of ethanol and 1.34 m of

p- ani sal dehyde are added. 7 m of aqueous potassi um

] | opw se. The
1 (@é%@?éﬂi@?&g Q@lpggﬂ}éﬁﬁpera@q‘?gefor 12 hours. 5
Hal f of the solvent is stripped off in a rotary
evaporator. The m xture i{ ralized with 2 M

hydrochl oric acid while <®. inice and is then
extracted three tines with™~water and ethyl acetate.

sodi um chl oride sol ution, éfied over sodi um sul fat e
and concentrated. The |so?ate oil «crystallizes out.

The crystals are stirred et hyl ether, filtered
off with suction and i0Q s
conmpound 37 are obtai neg

d. 43 g (92% of the

a colorless solid. g/nol
C31 H2804 (464.2) M5 ®5. 10 (M+H ).
1- (2, 6-Di hydr oxy- 4- net hyl pheny ) - 3- (4- met hoxyphenyl ) pr
opan-1 -one 38 15 OH 0O "&OH 38 0 g (3.23 mml)
of 1-(2, 6-bi sbenzy[ oxy-4-nethyl p @ et hanone (37)
are A dissolved in 40 n of eth geet ate and, under
an argon at nosphere, 400 of pal T™adi um on acti vat ed
carbon, 10% are added. Hydrggenatl on is carried out
in a hydrogenat| on aut ocl avE”under 3 bar at room

1.62 grmeﬂaahmcﬂ) 601- (SZ SMﬁy&oxiﬂlem@ﬂ{Wéhéﬁyl)bmartdi@mS) are dissolved

filtered off washed _%/ acetate, and
in BQéBmetdlmi@tmdﬂqmaUnde,sandc@n@d@h&&Sa art!ntp!h oabeaadrbyomlde and 13.8 g

B S T el

roofOenperaturé fer Phodiec ThidSs foliffedibe addmbatcﬁ dvaer and extraction
colorless solid, Cl7H1804 286. 3

twicenwith-pthybacetals. e‘l;t@q@@n@wgﬁrgrgamc@'@%g\é)q@ V\@@jweg)wlth saturated

sodium chloride solution, dried over sodium sulfate and concentrated in a rotary

evaporator. 1.35 g (40%) of compound 36 are obtained as a colorless crystalline
- product. CasH2203 (346.2) MS (ESIY): 347.15 (M+H™).

1-(2,6-Bisbenzyloxy-4-methylphenyl)-3-(4-methoxyphenyl)propenone 37

‘ ~ ‘
: 0O o -

37
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FOOO HOHOO OH20 5 174.4 ng (0.61 nmmol) of
conpound 38 are dissolved in 50 m of toluene, and 340
ng (0.61 mmol) of the brom dé 60 and 421 ngy of

cadm um carbonate (2.44 mmol) are added. The reaction

3.48 44 g SE1 B BaseHLIAY @%@thﬂéﬁ@@ﬁe{t?&n&we (3] && Blssolved
in ‘54 ol obethasaol; @ndeh 84 atled pkan:sa!dehwd@am/a@mchﬂoml of a)queous
gy AR ST ke o4 et B SRR t room
ten%rﬁtdr@%ﬁ?h?ﬁt‘ g red at roomtenperature for 12 h. The

o)

reacti on fon is neutralized by addi ng methanolic
HalfioF trensblventds siripped dff/infa eathry evaporatoogF e mixta& Bxeutralized

with e JyREGrieY e, 3o V%f%ie?rqoé@g 12158 2 EAbeR X F AR e imes with

wa{\% awé%th%l acﬂé"telﬁ’hé MF Fh&%@@@&ﬁﬁmeﬂo waSKadWith satu rated
exanp exanple 17) and 43 exanpl e

sodign obdormdepselphote,otined wermdiwgﬁuﬁamtbcon@tr .. Thegsplated oil

crysl,'caﬂizce)asczaut.|_181c=-f1 E:fy's§a~lg ate'Stirted’in éﬁeth'}'?e{_}%r,zfﬂ%_rled S with suction and

dried. 4.3 g (92%) of the compound 37 are obtained as a colorless solid. g/mol
C31H2504 (464.2) MS (ESI"): 465.10 (M+H").

1-(2,6-Dihydroxy-4-methylphenyl)-3-(4-methoxyphenyl)propan-1-one 38
OH a

SOAw

1.50 g (3.23 mmol) of 1-(2,8-bisbenzyloxy-4-methylphenyl)ethanone (37) are

OH

38

dissolved in 40 ml of ethyl acetate and, under an argon atmosphere, 400 mg of
palladium on activated carbon, 10%, are added. Hydrogenation is carried out in a
hydrogenation autoclave under 3 bar at room temperature for 2 hours. The catalyst is
then filtered off and washed with ethyl acetate, and the resuiting solution is
concentrated in a rotary evaporator. The crude product is purified by column
chromatography (SiO,, ethyl acetate/n-heptane 1:3).

600 mg of the product 38 (65%) are isolated as a colorless solid. C17H1s04 286.3 MS
(ESI"): 287.10 (M+H™).
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15

41 HFOO O, H, OOM~O00O OHO)4- ~0o HO O
HOCF3 0 H42 43 OBn OBn 0.]. Dess-Martin FF r-OF O
Ho BnO- ~~ 2. BAST BnO BnO OV BnO Owve 44 45 QAc OAc
F 1. Pd/C, H2 ro HBr AcOHF O p F AcO AcO 2.

Re@%ﬁ%ﬁ%ﬁ?&géﬁ%ﬁ ?ﬁ OF:)- 242 g7t ri - O benzyl -al ph

a-D-glucose 45 OB n

174.4 mg (0.61 mmol) of compound 38 are dissolved in 50 ml of toluene, and 340 mg
(0.61 mmol) of the bromide 60 and 421 mg of cadmium carbonate (2.44 mmol) are
added. The reaction mixture is refluxed with a water trap for 1 h. Cadmium carbonate
is filtered off, and the resulting clear solution is concentrated in a rotary evaporator.
The crude product is suspended in 25 ml of methanol and mixed with 5.0 mi of a

0.5 M methanolic NaOMe solution and stirred at room temperature for 12 h. The
reaction solution is neutralized by adding methanolic HCI and is purified by flash
chromatography (Si02, EtOAc/heptane 1:4 —1:1). 78.8 mg (28%) of compound 20

are obtained as a colorless solid. Ca3Ha7FOs 450.5 MS (ESI*): 473.15 (M+Na").

Compounds 40 (example 15), 41 (example 16), 42 (example 17) and 43
(example 18) were prepared in an analogous manner.



FFO BhOBnOOWw 5 4556 3.69 g (7.9 mmol) of

1- met hoxy-2, 3,6-tri-0O benzyl -éx- D- gl ucose 44
(Tetrahedron Asymetry 11 (5 00) 385-387) are

di ssolved in 110 m of nethylene chloride and, under

an ar at nosphere, 3.6 g (8.5 mml) of Dess-Martin

ager Al drich) are added dropw se._®&fiter 3 hours at
= nper at4ir e, the mxture is difl ged with 300 n 5
HO Oacett__e/ n- hept ane (1i-|

NaHE03 i i

&mg X With

' 'd t hrough 'silig

e The regfdue~i s separat eg
chr omat ograp@'| on silica gel (ethyl acetatelaHheptant
1:1). 2.9 g (79%4bf ketone are obtained. The Igtteris
dissolved in 30 ml of nethylene chloride and, under
an argon atnosphere, 4 ml of BAST (Al drich) are added
io dropwi se. After 20 hours at roomtenperature, the
mxture is diluted wwth 200 m of ethyl acetate and

washedOHaut i ously (strong effer vescenQﬁ_E wi th cool ed

solution. The organic phase/s filtered
sigic® gel and concentr e residue is
PAK dhr omat ogr aphy onHE-L o

acet at e/ = . 2.6 g (85UP of A4 <

obt ai ne oi . 15 m

4- Deoxy- 4 ' BF-t et r a- 0- gesly ,
ucose 46 OAc IFF - 0 AcOAcO OAc 46 20 273 g (4.7

mol ) of 45 and422 g of Pd/C (10% Pd) are dissolved in
150 m of met hanol 43

OBn _ OBn
1. Dess-Martin F
0 N F 9]
HO -
BrO 2. BAST BnO
BnO OMe : BnO OMe
44 45
Ohc OAc
E F
—— i o HBr / AcOH £ 0
- AcO AcO
2. Ac,O/AcOH/H,SO, AcO OAc AcO Br
46 47

1-Methoxy-4-deoxy-4,4-difluoro-2,3,6-tri-O-benzyl-alpha-D-glucose 45
| | OBn

E
o]

BrnO

BnO OMe

45
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30

and 10 m of acetic acid and hydrogenated under an
atmosphere of 5 bar of hydroggn at roomtenperature
for 16 h. The reaction solution is concentrated and
the residue is purified by flash chromatography

3. 6@62@2@%@8&%@#1 b g@gj’;%g?‘ité‘é'lﬁ 'é %%H%y! -0l- 'BTBWJICSSe ﬁoﬁgérllhedron

Asylmﬁ@fr? qny(zeod)esss %maﬁb Hls5ered # Rhenht & ImédsRneScHSTide and,
whi t e” anor phous solid. C7H 2F205 (214.17) MS{DCl

un@I@n@rgmatm‘ﬁph%O?:rﬁgg (B 53nmob of seraﬁlraa@ent Aldrich) are

acdgeR BN el ol i B8RSt fidyfR s istegwith 300 mi

of étﬁ%/lfa@b{aiéﬁﬂhéMaﬁél(il 1) BedavashRaq kittbNEHCOsolut@thhdr x with
ution is_then poured into a mxture of 30 g of ice

Naz5260s 30lutiono T hetarganic abasadswfilternd taroyahi %ilqaﬁ@@ndsconcentrated

R e o Oy AR RS54 atgpesane

1:1)11269 HEPOW&f ketsrrPareasinginey. Piie |a1tvrmtseglveﬂhm 3@rm| of methylene
silica gel (ethyl acetatel n-heptane 1:1). ?
chigridesgndhndes EnzAraed aigosphgre: fnel SBARD ﬁ%ldglch) it ddde

droﬁ]@% M‘t@l’z %Q%&@)’? gt EP%)&'P %E&g}tﬂegﬁ% ﬁ)ko is ’E!TI%Jt?d wlth %00 mi of

ethﬂaﬁetate;seldéhﬁa&@%autlﬁlﬁly (EtréngJeaFfeﬁlréycenéé') Wie cngled(Nﬂ-lCOs
of tetraacetate 46 are dissolved in 13
sollgtqneﬁgﬁwrmlc. 2sginditaeddnaush siisaoshand e SRS
£

ool U S B B I Ol Silce B8 (ARM o Bllnokneptane 1:1).
2.6 an85%) ofi4bodaresttitainedast atelorigbeoibr gani ¢ phase is

washed twi ce nore with aqueous NaCl solution, filtered

through a little silica gel and concentrated. The
-Dbeikdw diflusferd! 238 Sltetva- ebéém?t-aqcrwby%mos@ 46 ca gel

acet at e/ héptane 1:1) of 47 are
obt ained as a colorless solid. C12HI 5Br F207(389 15)

M5(DCl): 389.2 (M + H+). OAc
F
F 0
AcO
AcO OAc
46

2.3 g (4.7 mmol) of 45 and 2 g of Pd/C (10% Pd) are dissoived in 150 m| of methanol
and 10 m] of acetic acid and hydrogenated under an atmosphere of 5 bar of hydrogen
at room temperature for 16 h. The reaction solution is concentrated and the residue is
purified by flash chromatogfaphy (methylene chloride/methanol/conc. ammonia,
30/5/1). Yield 850 mg (83%) of 1-methoxy-4-deoxy-4,4-difluoro-alpha-D-glucose as
white amorphous solid. C;H12F205 (214.17) MS(DCI): 215.4 (M + H”).

700 mg (3.3 mmol) of this are dissoived in 3.5 ml of acetic acid and 6.3 mi of acetic
anhydride. Addition of 0.2 ml of conc. H2S0O, is followed by stirring at 60°C for 5 h.
The reaction solution is then poured into a mixture of 30 g of ice and 30 ml of ethyl
acetate. The organic phase is washed twice more with aqueous NaCl solution,
filtered through a little silica gel and concentrated. The residue is separated by
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15

15 OHQCAc F OAc F F~~ 0 &48 Aco Bu, BANC XCO Aco Br |
/| K2CO8 Aco Cn2~'12 / r'2% <,47 49 OH F MeONa/ MeOH
0 F HO HO 50 (Exanple 19) %8 Exanmpl e 19 (conpound
500 HF O FO HOHOS50 5 100 ng (0.47 muol) of

BB o R A0, T e o4 v

obtainetirsa migture ofranomers C,aiF20, @BRLIHMS(DCI): 369.3 (M + H™).

1-Bromo-4-deoxy-4,4-difluoro-2,3,6-tri-O-acetyl-alpha-D-glucose 47

OAc

O

AcO
AcO Br

47
300 mg (0.8 mmol) of tetraacetate 46 are dissolved in 13 ml of 33% strength HBr in
glacial acetic acid and left to stand at room temperature for 6 hours. The reaction
solution is then poured into a mixture of 10 g of ice and 10 ml of ethyl acetate. The
organic phase is washed twice more with aqueous NaCl solution, filtered through a
little silica gel and concentrated. The residue is separated by chromatography on

silica gel (ethyl acetate/heptane 1:1). 112 mg (35%) of 47 are obtained as a colorless

solid. C1oH1sBrF,0,(389.15) MS(DCI): 389.2 (M + HY).

OH
F F
Q 48 o)
F
: ,ﬁwﬁ\» O
Aco Bu,BnNCi / K,CO, ACo O |
49 :

Br CH,Cl, /H,0
47

OH
MeONa / MeOH 9]

- F
o S
o ()

50 (Example 19)




are obtained as a colorless sol id. G 9H20F205 (366. 37)
MS(ESI-) 411.15 (M + CHO2-) 11~ 000

p- Met hoxyphenyl - H magnesi um ?br omde 51 M. x DIVIS
Dess-Martin or Jones reagent 6llaol-~ 62 0 0 O TiMsC

NaBH3CN 53 64 59
(4- Met hoxyphenyl) - (sz_gnn%g‘%%g%mnp% ???anol 51 0 1~ 0

& ao 51 5 1.5 g of o-anisal dehyde are dissolved in
TH F and cooled to OC. _24.2 m of

4- et hoxyphenyl magnesj brom de (0.5 Min THF) are
. The reaction solution is
stirred at rdt erature overni ght and then pour ed-
into a 20% ®on and extracted 3
acetate. 2763 he pxoductpare obj-aing and

this can ge.€
(MO—I)+

purification. C
(4- Met hoxyphenyl ) - { hanone 52 0 0

15 0 52

(244. 29)
- met hoxyphe

50

5 100 mg (0.47 mmol) of 2-benzylphenol (Aldrich) and 40 mg (0.10 mmol) of difluoro
bromide 47 are reacted in analogy to the synthesis of compound 9, and 21 mg of 50
are obtained as a colorless solid. C1gH20F205 (366.37) MS(ESI) 411.15 (M + CHOy).

e o~ o

p-Methoxyphenyl-

H magnesium bromide
—— o e e
~
O

51
e
O O
- _BBr;xDMS

Dess-Martin

or Jones reagent O/

52
o) o) o)
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2.63g of (4-nmethoxyphenyl) (2-nmethoxyphenyl)nmethanol 51
are dissolved in dichloronethane, and 5.03 g of
Dess-Martin reagent are added. The m xture is stirred
20 at roomtenperature for 2 h. Then 20% Na2SO3 and

4’@%@@?@?‘\%){' @W%@ﬁ%%ﬁ?@?’ﬂgﬁgﬁg rstg;pa)rilt g r S h 132 eis

extracted wth saturated NaCl solution and dried over
sodi um sul fate. The solution is concentrated in vacuo
and purified by colum#iltration. 2.61 g of 52 are
obt ai ned. C15H1403 ( 3) M5 (ESI+) 243.04 (M-H+)
an take place as an

alternative thereto:
(4- met hoxyphenyl ) (2 met hanol 51 are
dissolved in 10 ml o m of Jones
reagent are added dropw se. After 2 h at room 60
tenperature, 50 1 of MIB ethgqy and 30 nl of water are
added to the m xture. The organic phase is washed
several tines with water, and the organic phase is
extract ed th saturated . sol utio er
1.5 3o0h cranSalopRYES 2 dBoabEadD JiTk 81 oneado Uere4 Bliat.
- h@dEd R hetMixt Th
4 n{eélr?&f urtéﬂgim@eﬂaézsﬁrg%rérﬂlo% B MYRSTISFY rel ixture. The

rea(:ﬁ’ed—bmiutimy shetitged atirooet tevwygratute lovemigbtandtes paured jato a 20%

NG salitihes SR ed Wi By AR 7,68 8 8h BiRpiogugt g obtaines
andihfsS0ArY B8 employ&cpmtﬁaQﬁm&haﬁgunﬁawom%m&)d @4a29)dS (ESI")

In an 1ce bath . bor on

22705 MddiYe- di met hyl sul fi de conpl ex are added. The

- mxture is warmed to room tenperature and left to
stir for 3 h. The reaction is then stopped by pouring
. aphase is

(“ @gfpl%}ﬂ t eﬁﬁ’wg‘f? h?ﬁ?ﬂ%ﬁ@%ﬁgmﬁﬁ& extracted
several tinmes with ethyl acetate. The conbi ned organic
phase is washed wth and sodi um chl ori de
solution, dried over ate and concentr at ed.
The crude product i$ phed on silica gel
with ethyl acetate/ g of the product are
obt ai ned. C14H1203 SN 229. 2 (MW

52

2.63g of (4-methoxyphenyl)(2-methoxyphenyl)methanol 561 are dissolved in

dichloromethane, and 5.03 g of Dess-Martin reagent are added. The mixture is stirred
at room temperature for 2 h. Then 20% Na,>S0; and NaHCO; solution are added, and
the mixture is extracted with diethyl ether. The organic phase is extracted with
saturated NaCl solution and dried over sodium sulfate. The solution is concentrated
in vacuo and purified by column filtration. 2.61 g of 52 are obtained. C15H1403
(242.28) MS (ESI') 243.04 (M+H")

Oxidation with Jones reagent can take place as an alternative thereto:

155 mg of (4-methoxyphenyl)(2-methoxyphenylymethanol 51 are dissolved in 10 ml of

acetone, and 2 mi of Jones reagent are added dropwise. After 2 h at room
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20 2-(4- Met hoxybenzyl )phenol 7 OH 25 7 0.78g of
(2-hydroxypheny|)(4-nethoxypg§nyl)nethanone IS

di ssolved in acetonitrile and cooled to OOC. 2 m of
TMSCl are added dropwise to the m xture, and then 1 g

¢ : . , . . T
tonBerathft ST T8 AR 30 i o i iy ooty B i, The
orgaficyhags is washkdtsedeni! timedi with waterpahduties argariic phaseeis extracted
_through Celite. The organic phase %s washed w t h
withgalaratad Nalksalution dssdioyer sedigm sidade |au§i%’ﬁ,p°f%?¢ dgydryness.
' i i tion.
T BB Y Do R A ROAr Rt ShRicL T pLRg0r fiffer reac
et hyl acetate/heptane (1/2). 0.72 g of the desired 5
product is obtained. Cl41-11402 (214.27) M5
(EV):232.20 (MtNH4+)+ 0 "1 O p-Et hyl phenyl- 0 OH
magnesi um brom de 54 TMSCI 0 BBr3 / CH2A 2 OH
- kR 188-méfBoxyphenyl)methanone 53
(2 (4- &t yl%:rﬁ/e)zyl ) (2- rrjg% ho{;phenyl ) met hanol 54 0 1~ CH
54 15 1.01 g of o-anisal dehyde are dissolved in TFIF
and cooled to OOC. 16.29 nl of 4-ethyl phenyl magnesi um
bromide (0.5 Min THFQ are®added to the nixture. The
gd at_room tenperature

extracted with ethyl
are obtained, and thig erphayed wi t hout
further purification. Cl6H 802 (242.32) Ms (ESI+) 20
225.15 (M OH) + 62 53

2.61 g of (4-methoxyphenyl)(2-methoxyphenyl)methanone 52 are dissolved in
dichloromethane. The mixture is cooled in an ice bath, and 3.71 g of boron
tribromide-dimethyl sulfide complex are added. The mixture is warmed to room
temperature and left to stir for 3 h. The reaction is then stopped by pouring into ice-
water, the dichloromethane phase is separated off, and the aqueous phase is
exiracted several times with ethyl acetate. The combined organic phase is washed
with water and sodium chloride solution, dried over sodium suifate and concentrated.
The crude product is chromatographed on silica gel with ethyl acetate/heptane.

1.26 g of the product are obtained. CsH1203 (228.25) MS (DCI) 229.2 (M+H")

2-(4-Methoxybenzyl)phenol 7

J Q.

7
0.78g of (2-hydroxyphenyl)(4-methoxyphenyl)methanone is dissolved in acetonitrile
and cooled to 0°C. 2 ml of TMSCI are added dropwise to the mixture, and then 1 g of
sodium cyanoborohydride is added. The mixture is stirred at room temperature for
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4- Et hyl phenyl) (2- met hdxyphen yl) nethane 55 0 55
1.34 g of (4-ethyl p henyl) ¢2-meth oxyphenyl)

nmet hanol are dissolved in acetonitrile and 5 cool ed
to OOC. 1.50 g of sodiun1cyanoborohyd ride are added

3 ht'ﬁrlx Wﬁts%ﬁggqg d @%’& with ?%hmror‘?]feﬂiafderﬁ Hlkesrleh%rough Celite.

are a e mx xture IS Irre

~ The eanlchase iswershiedWith Waterrapricdatorated sodiuanctileride solution,

filtered throu h Cellte and extracted_ with saturafed

driex@ier soAium shifaterRdQNERNE AfRebie/aCHOd T e TustrePradgt Fm

chr@nﬁ?gﬁg%ﬁér%oi%gglﬁﬁ l%ﬁ%hg%@t&%ﬁ%@ rﬂﬁ)ﬂl@t 0.72 g of the desired

proda@ttlﬁbetdi@id aDgH(0,12)14 A7) 88S gESf )2B2. aﬁ)r(MtNm %
obt ai ned. C161-1180 (226.32) Ms (DCl) 227.4 (M-H+)
2- (4- Ethyl benzyl ) phonol 56 OH 15 56 0.83 g of
(4- et hyl phenyl) (2- met hoxyphenyl ) rret hane 65 is
di ssol ved in dichloromet hake. QHO m of boron
Qi briom degglthyl}ﬂhleﬁ yiCH202) arle aed dropwi se to the

gi‘&@ﬂrﬁlbﬁmh[éie st t enper at ur e
MU dg , t he
hl or omet hane phase is s fle aqueous

pfrase is extracted with ethyl ggcet ate The conbi ned

organi ¢ phases are washed with water and NaC
solution, dried over sodiumsulfate and concentrated.
0.77 g is obt aithed as crude product which cgr be

(4-Ethylphenyl)(2-methoxyphenyl)methanol 54

54

1.01 g of o-anisaldehyde are dissolved in THF and cooled to 0°C. 16.29 ml of
4-ethylphenylmagnesium bromide (0.5 M in THF) are added to the mixture. The
reaction solution is stirred at room temperature overnight and then poured into 20%
NH,CI solution and extracted with ethyl acetate. 1.92 g of the product are obtained,
and this can be employed without further purification. C1gH1g02 (242. 32) MS (ESI)
225.15 (M-OH)" :
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BzO Ove e HRSO4 57 58 OBz OBz: HBr 33%in AcOH -2

BzO BzO2 BzFO - F BzO QAc Br,, 59 60 Met hyl

2,3,6-tri-0O benzoyl -4-fl uoro- i deoxy- a- D- gl ucopyr anosi

de 58 OBz F 0 BzOBzZO Ow 5 58 3 g of nethyl

2,3,6-tri-0O benzoyl - a- D%‘al act op¥’r anosi de 57 (Reist et
4-Eghylpheny)(2-mnthoxypbsnyBmethane $Sar e i ntroduced into

di chl oromet hane and cooled to -300C. Then io 3.06 ni

of [ bi s(2-nmethoxyethylQam no]sulfur trifluoride (BAST)

are added dropw se. he reaction solution is warned

to roomtenperature and ed ~averni ght. The

m xture is diluted d nmet hane, and the

organi ¢ phase is ext ’ NaHCO03 sol ution

and saturated NaC solution. The organic phase is

dried over Na2SO4 and concemrated. The crude product

is crystallized fromethyl acetate and 15 hept ane. o
1.38. P& (§-ethylpBenyly2anttioxgdhesy inetbaoel aredissglver in acetonitrile and

- F 508.51) M5 (ESI#+) 526,18 -
000%18 & % Lery Ofig%?é‘}lf'@a?é’?ﬂéw_’r hle %qz%afeoaé@@ i fﬁ? Pixture and then
3.0?%&9 trirhethyBsllyl Bhlofb8 Ry lhatbdomd fibktutd isfdtitesd ataroom
DAST), in'thi's case, the reaction solution is
tempsrature dvemvights The atadtion seiutiands filtered tieugiy Oelitpang extracted
Wiﬂtl %lét%sraijgld%aeCll gbl@tri]oar%. 9% 5r83}1ﬁephase is dried over sodium sulfate and
concentrated. The crude product is chromatographed on silica gel with ethyl

acetate/heptane (1/12). 0.83 g of the product is obtained. C1sH1s0 (226.32) MS (DCI)
227.4 (M+H")

2-(4-Ethylbenzyl)phenol 56

OH

56
0.83 g of (4-ethylphenyl}(2-methoxyphenyl)methane 85 is dissolved in
dichloromethane. 11.0 mi of boron tribromide (1 M in CH;Cl;) are added dropwise to
the mixture. The mixture is stirred at room temperature for 5 hours and, after addition
of water, the dichloromethane phase is separated off. The aqueous phase is
extracted with ethyl acetate. The combined organic phases are washed with water
and NaCi solution, dried over sodium sulfate and concentrated. 0.77 g is obtained as
crude product which can be purified by chromatography. C15H10 (212.29) MS (ESI):
235.20 (M+Na") ' '
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above description. 64

1-0-Acetyl-2,3,6-tri-O benzo¥é- 4-f 1 uor o- 4- deoxygl ucose
69 F BzO- CAc OBz 0 59 5 g of nethyl
2,3,6-tri-0O benzoyl -4-fl uoro-4-deoxy- a- D gl ucopyr anosi
de 58 are suspended in 150 m of acetigpgghhydri de.

8.4 mM oM Z sul f L¢ acid are mixed wth 150 ni
of gl adj al etic_acid and_added heOm xt ur epantp! e

LT ixture sthrs\a
f or B8O~ —The mx{bﬁrDé&%E pouré& A
and t hi Ba0Il uigpge is extracted wit .
The organi g phase is jo extracted vvitE NaCl sol ution,
dried wit®/Na2So4 and concentrated. T g
2rom et hyl acet at e/ hept

recrystalliz

t he producy” are obtaHibrd as a colorl gss solid.
C29 2y MSESHr 554 +) 15
oy B3%4infAaidr o-gly@ syl bronide

2,
603B Z gk Bz Br 60 1.44 g gt0O
1-0-acetyl-2,3,6-tri-0O benzoyl -4-fl uoro-4BEleoxygI ucose
are di sso%Q/ed in 20 20 m of hydrobgsm c acid in
glacial acetic acid (33% and stirred at room
tenperature. After 5 hours, the mxture is poured into
i ce-water, and the aqueous phase is extracted three
Methytes3,6+-trixOdbentayl ohfltinnerd-deony-cdPigiucepyannside 58
phase is extracted with saturated sodi um chl oride
solution, dried over sodiumsulfate and evaporated to
dryness. The crude product is fi¢dgered through a
silica gel colum wth
O

F
BzO

BzO oOmMe
58

3 g of methyl 2,3,6-tri-O-benzoyl-a-D-galactopyranoside 57 (Reist et al., J.Org.Chem
1965, 30, 2312) are introduced into dichloromethane and cooled to —30°C. Then
3.06 ml of [bis(2-methoxyethyl)amino}sulfur trifluoride (BAST) are added dropwise.
The reaction solution is warmed to room temperature and stirred overnight. The
mixture is diluted With dichloromethane, and the organic phase is extracted with H20,
NaHCO; solution and saturated NaCl solution. The organic phase is dried over
NapSO, and concentrated. The crude product is crystallized from ethyl acetate and
heptane. 1.95 g of 58 are obtained as a colorless solid. C2sH25FOg (508.51) MS
(ESI") 526.18 (M+NH,’). Alternatively, the reaction can also be carried out using

2.8 eq. of diethylaminosulfur trifluoride (DAST); in this case, the reaction solution is
refluxed for 18 h after the addition. The working up takes place in analogy to the

above description.
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25 ethyl acetate/heptane 70:30. 1.40 g of the product

are obtained as a solid. C2g¢p22BrFO7 (557.37) M5

(ESI +) 574.05/576. 05 (I\/HrNH4+) 65 OBZ OBz DEAD, 56 O

N°H4 F Bz.~: 0 CH C1 BzO J: ~ O Tri phenyl phOSphI ne QAc

1'%1\%9@_' 20§éq g% g%gz% 89?~r ya%@x}—g\ﬁgggg?( Exarrpl e

20) 2,3,6-Tri-0O benzoyl -4-fl Bz4- deoxygl ucose 61
oBZ F- ~OBz2~ BzOOH 5 g1 1.60 g of
1-0-acetyl-2,3,6-tri -0 -fl uor o- 4- deoxygl ucose
are dissolved in dich 173 p] of hydrazine
hydrate are added to this ggkytionOAgter 16 h, the
reaction solution is partitioned between

di chl oronet hane and H20. The58r ganic

12 g of methyl 2,3,6-tri-O-benzoyl-4-fluoro-4-deoxy-u-D-glucopyranoside 58 are
suspended in 150 ml of acetic anhydride. 8.4 ml of conc. sulfuric acid are mixed with
150 ml of glacial acetic acid and added to the mixture while cooling in ice. The
mixture stirs at room temperature for 60 h. The mixture is poured into NaHCO;
solution, and this solution is extracted with dichloromethane. The organic phase is
extracted with NaCl solution, dried with Na>,SO4 and concentrated. The residue is
recrystallized from ethyl acetate/heptane. 5.97 g of the product are obtained as a
colorless solid. CagHasFOg (536.52) MS (ESI) 554.15 (M+NH,")

2,3,6-Tri-O-benzoyl- 4-fluoro-4-deoxyglucosyl bromide 60
OBz

O
BzO

BzC Br

60

1.44 g of 1-O-acetyl-2,3,6-tri-O-benzoyl-4-fluoro-4-deoxyglucose are dissolved in

20 ml of hydrobromic acid in glacial acetic acid (33%) and stirred at room
temperature. After 5 hours, the mixture is poured into ice-water, and the aqueous
phase is extracted three times with dichloromethane. The collected organic phase is
extracted with saturated sodium chloride solution, dried over sodium sulfate and
evaporated to dryness. The crude product is filtered through a silica gel column with
ethyl acetate/heptane 70:30. 1.40 g of the product are obtained as a solid.
Ca7H23BrFO; (557.37) MS (ESI*) 574.05/576.05 (M+NH,")
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phase is extracted wth NaC solution, dried over

sodi um sul fate and evaporategsto io dryness The crude
product is purified by colum filtration. 1.22 g of
the desired product are obtai ned. C271-123FCB

(494. 48) (ESI-): 512.15 (ngggﬂ Conpound 62 OBz
BzO40- F OBz | 15 62
| benzyl i enoI 650 nmy of DEAD, 56
O ben E0XY OtiHhe pin@nd
5 pEn of {OAp h ﬁosp Broe i mﬁﬁg‘f%y é

di chl or onet hane are cool ed to OOC under argon. 0. 193
m of &3 ethyl azodicar boxyl abeé is slowy added

dropwi se. This sol4R brought to room tenperaturse
and stiéﬁ over ni

W th f o it

EL£si due ifs ified by chromdl y
(hept ane: eth cetate 3:1). 200 ng o Q@he desi
produé2 are obtained. C42H37FC8 (GBEXABPIEMS) ( ESKF
706. 30 (MFNH4) + Exanpl e 20 (conpound 63) OH F HO3 ~00
HO 10 63 (Exanple 20) 200 ng of 62 are taken up in 10

2 3£€T bSO| uL‘%F‘iﬁ‘%rgnE(Jfﬁ’ ij%“‘\‘l {gota Lmsgrgit ﬁ?nol ate per

m of mst hanol ) is added. 15 T{®zsolution stirs for 8
h. Sodiumis renoved by addi Anberlyst 15 (H+ form,
t he £ O

BzO
BzO OH

61
1.60 g of 1-O-acetyl-2,3,6-tri-O-benzoyl-4-fluoro-4-deoxyglucose are dissolved in
dichloromethane. 173 pl of hydrazine hydrate are added to this solution. After 16 h,
the reaction solution is partitioned between dichloromethane and H20. The organic
phase is extracted with NaCl solution, dried over sodium sulfate and evaporated to
dryness. The crude product is purified by column filtration. 1.22 g of the desired
product are obtained. Cy7H23FOg (494.48) MS (ESI*): 512.15 (M+NH).

OBz ‘
O
F
BZO&’O
OBz

248 mg of 2-(4-ethylbenzyl)phenol (56), 550 mg of 2,3,6-tri-O-benzoyl-4-fluoro-
4-deoxygliucose (61) and 335 mg of triphenylphosphine in 2 ml of dry

Compound 62
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i on exchanger is filtered off, and the residue is
t horoughl y washed. The resulgéng product is purified
by S|I|ca geI filtration (d rch | oronethane: methano
96: 4) of the desired product are obtained.

T IR R

is sfoWIFé@ﬂ@di Gréiﬂv@élms sbhlﬁloﬂﬁ@ bfmrgmw rcmh Y@npemtu@knd)stlrs
ove(rmlatwﬁﬂh@ spiqtm@ i @q@@#}gd évaﬁgqlchlqpmgﬂ:age@nd,_@;tmt%d with water,

0.5 S@N&Eﬁgﬂb %Iaﬁ.gfétae-ﬁhﬁaéggélﬁ ﬁéh pr oce@ls es 'des g ﬁ?g‘é%% ?_Vc? 4 sodium
suifﬁmﬁdme?\tmtediﬁm vaE;LﬁVE' hbihildueosrpuﬁlm byehGanatography

TVSCI
(heptane:ethyl acetate 3:1). 200 mg of the desired product are obtained. C4;H37FOg
(688.76) MS (ESI): 706.30 (M+NH.)".

Example 20 (compound 63)

e
O
F
Hoﬁ/o
HO

63 (Example 20)

200 mg of 62 are taken up in 10 ml of absolute methanol, and 1 ml of sodium
methanolate solution (10 mg of sodium methanolate per m! of methanol) is added.
The solution stirs for 8 h. Sodium is removed by adding Amberlyst 15 (H" form), the
ion exchanger is filtered off, and the residue is thoroughly washed. The resulting
product is purified by silica gel filtration (dichloromethane:methanol 96:4). 56 mg of
the desired product are obtained. C,1HzsFOs (376.43) MS (ESI): 394.25 (M+NH,")

The following examples are prepared in an analogous manner to example 20 using

the appropriate aglycones:



K 0, DI VISO NaBH3CN 2C 3 010Y 67 69 0 70 CH OBz .
1313r. 0 61 F- 0 --- o<r Bz@~0O-0o PP~h3DEAD 013z 71
72 OHO F O OH 5 39 (Exanple 24) 68 1 :
-[ 4- (2- Met hoxyphen oxy) phenyl]etha none 69 Ow

1

Oli:::)Y 69 05 0. md@f guai acol 67, 167 ng of
4-f | uor oacet ophenone 68 385 ny of potassium O\
carbonat egy e heat ed g of di methyl sulfoxide

10 min. The re&Hion sol uf

240 ng of the desi r ev
d. CI5H1403 (242.28) MB (ESI)
2Kt hyl phenoxy) $R{Bi@iedZene 70 Owe

e
O
F
Hoﬁgxo
HO
O/

66 (Example 23)

The appropriate aglycénes can be obtained for example by the processes described

for compounds 7 or 56.
OMe
Cf °
TMSCL
70

Q/\

N /@/\
F Q 0
HO _ 0
OH

39 (Example 24)



10

15

20

15 70 960 nmg of 1-[4-(2-nmethoxyphenoxy) phenyl]ethanone
69 are dissolved in 20 mM of ,,acetonitrile and cool ed
in an ice bath, and 1.05 g oé sodi um cyanobor ohyd ri de
and 2.01 m of trimethylsilyl chloride are added.

1 HeshoRuphBfiaRber e MOt Y o &7 P o and 1ne

organi.c phase is extracted with ~sodium chloride
solution, dried over sodi umsul fate and concentrat ed.
The residue is purlflweby chr omat ogr aphy

(hept ane: et hyl acetatel 7:
product are obtaine¢” C
246. 20 (MFNH4+) 69

228.29) NS (ESI):
oxy) phenol 71 OH 71

are dissolved in 5 nl absolute dichlioronethane. 0.6
m of boron tribrom de (1 $8di chl orddet hane) is added
dropwi se, and the solution stirs for 6 h. Further BBr3
is added and the m xture is stirred until the

0 SS9 84TV P 15 BES B B Ao g gomssr

carb8natenae Meated®in 5 nardl diméthgnsigfoxRienata bR “Csini a)mlcrowave for
extracted three tines with d ich | oro methane.

10 pumbl heeteaskigasobitionds @ougedjlﬂt%watere@%%m%?mlﬁ'%n ¥ extracted

ol MRS B4 1 ) o1 DBl 3B e

twideawith 1 R NaQH dndtolice \@Qmaumdteaﬂ\lmlzsolﬁtldn Q#ted | andxoncentrated
013z 15 72 Conpound 61 4
in viagyio o¢40 meefitbg d%lrgﬁaqr@éﬁc @5225 n%d,#ﬁ 1@ éa%zz% MS (ESI):

_215:@?}99'4‘1@) 62. The resulting product can be purified by
colum’ ~

2-(4-Ethylphenoxy)methoxybenzene 70

960 mg of 1-[4-(2-methoxyphenoxy)phenyllethanone 69 are dissolved in 20 mi of
acetonitrile and cooled in an ice bath, and 1.05 g of sodium cyanoborohydride and
2.01 ml of trimethylsilyl chioride are added. After 1 h, the mixture is diluted with
dichloromethane and filtered through Celite, and the organic phase is extracted with
sodium chloride solution, dried over sodium sulfate and concentrated. The residue is

- purified by chromatography (heptane:ethyl acetate 7:1). 710 mg of the desired

product are obtained. C15H1602 (228.29) MS (ESI): 246.20 (M+NH4).
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the desired product are 20 otg ai ned. C411-135F(®
(690.73) Ms (ESI): 708.25 (MtNH4) 70 Exanple 24
(conmpound 39) OH 0 FHOO OH 39 (Exanple 24) 5

are reacted wth sodi um
24%\%3@5‘%&92‘9W%@I770€y to the Iliberation of exanple
20. The conpound can be purified by silica gel
chromat ogr aphy (di chl or onet hane: net hanol 96:4). 119
ng of the desired product are obtained. C20H23FC6
(378.40) MS (ESI): 396,15 gW+NI ~14~) WO 2004/052902 71
PCT/ EP2003/ 013454 cl & % A conmpound of the
formula | R70 ~RB 2 d R RL 6 R"" 0 R3 A
5n -106 OH4 5 ich tt panjgs are Rl, R2
OH For Hor RL and R2 = F, excluding the three
conbi nati ons 71

710 mg of 2-(4-ethylphenoxy)methoxybenzene 70 are dissolved in 5 ml absolute
dichloromethane. 0.6 ml of boron tribromide (1 M dichloromethane) is added
dropwise, and the solution stirs for 6 h. Further BBrs is added and the mixture is
stirred until the reaction is almost complete according to LCMS. The solution is
brought into ice-water, the organic phase is separated off, and the aqueous phase is
extracted three times with dichloromethane. The combined organic phase is dried,
evaporated to dryness and purified by chromatography. 450 mg of the desired
product are obtained. C14H140; (214.27) MS (ESI): 215.10 (M+H").

OBz /©/\
F 0 7
BzO O

OBz

Compound 72

72

Compound 61 (466 mg) and phenol 71 (242 mg) are reacted in analogy to the
synthesis of compound 62. The resulting product can be purified by column
chromatography (heptane:ethyl acetate 4:1). 240 mg of the desired product are
obtained. C41H35FOg (690.73) MS (ESI): 708.25 (M+NHz"). '



1I0RL=F, R =0Hand RL = CH R2 =1F and Rl, R2
=0H R3 CH or F, where at Ie%t one of the Rl, R2, R3
radicals nmust be F;, 15 A0, NH CH2, S or a bond; R4,
R5, R6 hydrogen, F, d, Br, 1, OH NO2, CN, COOH,

%ﬁ(%ﬁ%%@%ﬁ CO\IE:I( CICG)CG? | ké: kylcj]()z\l,m’

(d-Co)-al kyl, (C2 Co6) - al kenyl, (C2-0C6)-al kynyl,
(g -0C6) 20 al koxy, HO(CI-OG)-aI kyl ,
(C1-Co)-al kyl-O- (G -Cr,)-al kyl, phegy eRzyl, it
bei ng possible for on

hydrogen(s) in the al koxy, o and al kynyl
radicals to be repliac by fluofine; S02- NH2,
SO02NH( C - C86) - @ al kyl] 2, S—(cl c6) -
25 al kyl, S-( , Ry C6) -aI kyl

SO (CH2), , phenyl H - yl,

S02- (CH2) o- phenyl, where o can~heg0-6, and the phenyl
radi cal may be substltuted up to twice by F, d, Br,
OH, CF3, N02, CN, OCF3, 39{Exzmgh 24) kyl ,
(Ad-C6)-al kyl, NH2; -NH2, NH (d -CB)-alkyl,
N((Cl-C6)-al kyl)2, NH(G -C+acyl, phenyl, 72
23d3m§<81‘?aom pdlHRI2 aréﬂfé%rc@eoowﬁﬁ%oamn@nfethma@ hrmmatd@,nw the
g may be substituted one to 3 tines
Ilbelatlcm—pf @mnplsm Tom, congerad car e p@ajle@bmllca gel chromatography

(dmh%r egﬁlg;h%l ‘%&%@g‘q@ %&eg pé&du?tkarfe obtamegl.

CZOQQWOGZL(ETSBA,Q)CF@BQES))J abkarme@yNH, )t bei ng possi bI e for

one or nore C atonms in the al kanediyl radical to be
repl aced i ndependently of one another by -0-,

-(CO-, -CH=CH, -C-C, -S, -CHOH) -, -CHF-,

-CF2-, -(S=0-, -(S02)-, -N((C-¢C6)-al kyl) -

-N((G -Cr,)-al kyl 10 phenyl)- or -NH; n a nunber from
0 to4; Cycl a 3 to 7 nenbered saturated, partially
saturated or unsaturated
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235

15 ring, where 1 C atom may be replaced by 0, N or S

wog@éﬁ%ﬂ?% hydrogen, F, O, Bp, 1, OH CF3, NOZ, £MNyppsgo3/013454

CoO( O -06) - alkyl, cO(d-c4)-alkyl, CONH2,
CONH(Gi - CO-al kyl, CON[(Cl -C8)-al kyl ]2, (d -C8)-alkyl,

pa[%gzg;@g.gal kenyl, (C2-C8) 20 al kynyl, (O -C8)-al koxy,

-alkyl-OH, (d-0C6)-alkyl-0- P-COal kyl, it
bei ng possible for one, nore than one or all

TR A5 1% e e

SO2N[ (O -C6) -al kYl]2, S-(CI-Cr,)- alkyl,
S-(CH2), - phenyl, SO P-CO al kyl, SO (CH2),,-phenyl, 25
S02- (A -C6) -al kyl, S02-(CH2),, - , Where o can be
0-6, and the phenyl r adi cah ™ be substituted up to
i > CN/ OCF3,
5d 2, NI-12,
T)‘ﬁ NH( Cl - C7) - acyl ,
re o can be 0-6, where

R 02, CN, OCF3, P-CO al koxy,
(d - 06) aﬂ}-kl NH2, NH(CI C6) - al kyl ,
N((d - CB) - aIkyI)2 S02- CH3, COCH, coo- p- CO al kyl
CONI-12; or R8 and RO together with the C atons
carrying thema 5 to 7 nenbered, 73 saturated,
parinivehicly the meampigstaitey unsaturated ring Cyc2, it
being possible for 1 or 2 C aton(s) in the ring also

to be replaced by NN, 0 or S, and Cyc2 may optionally

be gyprpi t ut eOHbF drh o R gk R, = F( @chmgahhmb combinations
(C2- C5) al kyn where in each case one rou?g‘ap

may be repl ac%él =y, 82 =oPHsanss Rttt 'I-'f apd F%I H;

CF3, NO02, CN, COO (G -C4)-al kyl, CON|-12

CONH(CO -C4) -al kyl, OCF3; and t he pharmaceutical ly

accrpt abl e saDHsorthagent. atileast.ond cfchpRNARHRI heicals must be
formula | as clained in claiml1, in which the neanings

are Rl, R d, For Hor R and R2 = F, where one of

the radicals RL or R2

A O, NH, CH,, S or a bond;

R4, R5, R6 hydrogen, F, Cl, Br, I, OH, NOz, CN, COOH, CO(C+-Cg)-alkyl,
COO(C4-Cg)-alkyl, CONH;, CONH(C1-Cg)-alkyl, CON[(C1-Cs)-
alkylla, (C4-Ce)-alkyl, (C2-Ce)-alkenyl, (C2-Ce)-alkynyl, (C41-Cg)-
alkoxy, HO(C1-Cg)-alkyl, (C1-Cg)-alkyl-O-(C1-Cg)-alkyl, phenyl,
benzyl, it being possible for one, more than one or all
hydrogen(s) in the alkyl, alkoxy, alkenyl and alkynyl radic‘als to
be replaced by fluorine;

S0,-NH;, SO.NH(C-Cg)-alkyl, SO;N[(C1-Cg)-alkyl]z, S-(C+-Ce)-
alkyl, S-(CHz),-phenyl, SO-(C+-Cs)-alkyl, SO-(CHz)o-phenyl,
S02-(C4-Cg)-alkyl, SO»-(CH,)o-phenyl, where o can be 0-6, and
the phenyl radical may be substituted up to twice by F, Ci, Br,
OH, CF3, NO2z, CN, OCF3, O-(C4-Cs)-alkyl, (C1-Cg)-alkyl, NHy;
NH2, NH—(C1—CG)-alkyi, N((C1-Ce)-alkyl)z, NH(C1-C7)-acyl, phenyl,
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must be F, excluding the three conbinations Rl = F, R2
=CH and Rl = OH, R2 = F and;Rl, R2 = OH, 15 R3 OH, A
0O or N\H 20 R4, R5, R6 hydrogen F, d, Br, 1, OH
CF3, N02, CN, COOH, CO(d-C6)- alkyl, COOP-CO al kyl,

CONI -12, CON |

B CIO ;I Kyl %Cg'}gf)plﬁkrlg ther%g;Hrpg)_ ﬁq% vﬁllé‘rlé thé phenyl ring may

(Cl - CB) - al koxbe suiEtititeCneabBtimes by F, Cl, Br I OH CF3, NO3, CN,
Cl - Co6) - al kyl

(9 0B)s 2l oG ok Y e Rl RSP ol

one or all W’(gdl Caf §n%p soeckkgoon! 6@0’-{05’1@@?8%1 CONH;

and al kynyl be replaced by fluori ne;
(CO C15) - al kanedi yI where one or nore C aton(s) |n

of Bne. anot hdbe-Cra-plfanedv itKeieg BodSEla fof RE BRGHE' ¢ atoms in
S, -CH A

N Og)o_l)al ky[aﬁdﬁef{[yz %écdac_:al tt):n_@)'é-r@ba kyltacgﬂgﬁi%’ﬁny )e:ndoernttyo one
-NH; n a nuramlthe} l:tyo-OfIr (%O)Qf@H%CH -6=C-néirbeCBOH)-, -CHF-,

SLualed, PaEp I Z%@eid cCsRel I N Gorglion-

R9 hydr ogen, g)ao:BrN , OH CF3, NO2, CN, COCOH,
COQ( C1- Co) - Co(d - C4)-al kyl , CONH2,

CONH( d - C6) - al kyI CON[ (d - CB) - al kyI]2, P- CO al kyl ,
(C2- Co) - al ke E) fe%_go al kynyl (C -C8) - al koxy,
(AN Co al kyl - Kyl -0- (C-06)-al kyl

SO (A -Co) - al kyI it being possi ble for one, nore 10

than one or all ¥drogen(s in the alkyl radicals to
be G¥l aced B3t ¥ waemheredsaturated, partially saturated or unsaturated

ring, where 1 C atom may be replaced by O, N or §;

R7,R8, R9 hydrogen, F, Ci, Br, |, OH, CF3, NO2, CN, COOH, COO(C4-C)-
alkyl, CO(C4-C4)-alkyl, CONH,, CONH(C4-Cg)-alkyl,
CON[(C+-Cg)-alkyl]z, (C1-Cs)-alkyl, (C2-Cs)-alkenyl, (C2-Ce)-
alkynyl, (C4-Cg)-alkoxy, (C4-Ce)-alkyl-OH, (C4-Cs)-alkyl-O-
(C+-Cg)-alkyl, it being possible for one, more than one or all
hydrogen(s) in the alkyl radicals to be replaced by fluorine;
S02-NH,, SO;NH(C4-Cg)-alkyl, SO.N[(C1-Cs)-alkyllo, S-(C1-Ce)-
alkyl, S-{CHz)o-phenyl, SO-(C4-Cg)-alkyl, SO-(CHz)o-phenyl,
S0,-(C4-Ce)-alkyl, SO,-(CH>)s-phenyl, where o can be 0-6, and
the phenyl radical may be substituted up to twice by F, Cl, Br,
OH, CF3, NO3, CN, OCFj3;, O-(C4-Cg)-atkyl, (C4-Ce)-alkyl, NH>;
NH,, NH-(C+-Cg)-alkyl, N((C4-Cg)-alkyl}s, NH(C1-C7)-acyl, phenyl,
O-(CHz)o-phenyl, where o can be 0-6, where the phenyl ring may
be substituted one to 3 times by F, Cl, Br, |, OH, CF3, NO2, CN,
OCF3, (C4-Cg)-alkoxy, (C1-Ce)-alkyl, NHz, NH(C1-Ce)-alkyl,
N((C1-Ce)-alkyl)z, SO2-CHs, COOH, COO-(C1-Cg)-alkyl, CONH;
or

R8 and R9 together with the C atoms carrying them a 5 to 7 membered,
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R8 and RO together with the C atons carrying thema 5

to 7 menbered, saturated, pagtially or conpletely
unsaturated ring Cyc2, where 1 15 or 2 C aton(s) in

the ring may also be replaced by N, 0 or S, and Cyc2

may opti onal 'éét&%tédicg:%trtuéw@rdco%y@é@ V%ea%eau@féd ring Cyc2, it being

(c2-C5) - al kenyl ere I n each
one CH2 groumpassiple bar T epP &catbni(g) Oy therringualse ite bﬁd&pbﬁed by N,

IC_IZ(]\I:: 12Cl gl—? g%i:@j'\“%%@ma nﬁ’éycég S}A‘U%(%ﬁgu%(%rce)-alkyl,

the formula l(ogscglamdrmal (03 @J)flilk'ﬁyil viferd in eBchi2asé one CH;
t he sugar reS| dues are , Or one in

whi ch the B Larbspimaykhe r@piactﬂé{)w%rqusubst!wged By H, F, Cl, OH, CFs,

G 50565 |0 8 RO EFES/Eh e i K050 UEAIRRIEED st 0

| to 3, inwhich RI, RR are OH F or Hor Rl and R2 =
F, where one of the radicals RL or R2 nust be F,

ex cangithegharmackrticaly gasentablo paltrthered, R2 = OH and
RL=OH R =Fand Rl, R =OH 30R3isOH Ais
0; 75 R4, R5, R6 are hydrogen, OH, (d-C6)-alkyl,

. (O A inpalule>of thd¥arkidia C43 cRlideet in claim 1, in which the meanings are

(Cl A)-alkyl-O(g-C4)-alkyl, F, d, Br, 1, CF3,
OCH2CF3 (d -&A4) -al kyl -CF2-, phenyl, benzyl,

al ke -
T
be repl aced rayst t(dﬁ@xcludlﬁgl(tﬁkllhree c@@ab\lhatjons R1 =F, R2 =0H
-CONC-Co)-a 10 nis
a nurré)er 2 Z)ra’léj(%(tycpH g%nfa’f‘ﬁ‘ﬁ' éﬂe&%‘% 6- menber ed

ring, where 1 C atom may be

R3 QOH;
A O or NH;

R4, R5, R6 hydrogen, F, Cl, Br, I, OH, CF3, NO,, CN, COOH, CO(C4-Ce)-
alkyl, COO(C4-Cg)-alkyl, CONHz, CONH(C+-Cs)-alkyl,
CON[(C4-Cs)-alkyl]z, (C1-Cg)-alkyl, (C2-Cs)-alkenyl, (C2-Cs)-
alkynyl, (C1-Ce)-alkoxy, HO(C1-Ce)-alkyl, (C4-Ce)-alkyl-O-(C1-Ce)-
alkyl, phenyl, benzyl, SO-(C4-Cg)-alkyl, it being possible for one,
more than one or all hydrogen(s) in the alkyl, alkoxy, alkeny! and

alkynyl radicals to be replaced by fluorine;

B (Co-C1s)-alkanediyi, where one or more C atom(s) in the
alkanediy! radical may be replaced independently of one another
by -O-, -(C=0)-, -CH=CH-, -C=C-, -S-, -CH(OH)-, -CHF-, -CF2-,
-(8=0)-, ~(S05)-, -N({C4-Cg)-alkyl)-, -N{{C+-Cg)-alkyi-phenyl)- or
-NH-,

n ~anumber 0 tc 4;
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replaced by 0, Nor S; 15 R7, R8, RO are hydrogen,

(A-C6)-al kyl, (C-C8)-alkoxy, OCF3, OCH2CF3, OH,

(Ad-cA4)-alkyl-OH, (Cl-C4)-alkyl-O (G -C4)-al kyl, F,
G, Br or R8 and RO together are -CH=CH O,

- CH2- CH2-0-, -CH=CH S, -CH=CH CH=CH, -0-(CH2)P-0O,

wthp=1o0r 2, and 20 R7 is nethyl, ethyl, Owe, F,

C: C)&'ldor hy;ﬁb@:eﬁ .mémbaraxbsatarated qﬁamhlw saturated or uasaturated
claimed in clains 1 R2
CLor R Lo e ¢ atom iRy Be redieec i QN LS

R3is OH 30 Ais 0; R4, R5, R6 are hydrogen, C]—L
(CI-C4)-aIkoxy, CF3, (d-c4)-alkyl, F, d, Br,

B iR7,-RBERY -hydregen, FCEHEBE, | QH( OR); NOQ(GBprOH COO(C-Ca)

- CO- NH- CHo- )

2 or 3 5 %%GKV"C@Q%%%C{%WH Cgo'ﬂlé'%l\gbgﬁ"@r(})?ﬁ%ge{
t )

C Lo oy beonme oL, c el 2 ke, O-Co

10 RY. Rb, Rekirgl KGcatkongh (GGt aay - @1 Col-alkyi-O-
(C1-C7)-al kox, CCER, hakagen 0 8, B0 RLAIE ) Ene, more

é?h }(/ ICH%E’/E? El?émdbhe%rraithﬂE%é’geenrggﬁlﬁ th& alky| radioals hy lbe replaced by
fluorine;
or

R8 and R9 together with the C atoms carrying them a 5 to 7 membered,

saturated, partially or completely unsaturated ring Cyc2, where 1
or 2 C atom(s) in the ring may also be replaced by N, O or §, and
Cyc2 may optionally be substituted by (C1-Ce)-alkyl, (C2-Cs)-
alkenyl, (C,-Cs)-alkynyl, where in each case one CH; group may
be replaced by O, or substituted by H, F, Cl, OH, CF3, NOz, CN,

COQ(C+-Cy)-alkyl, CONH,, CONH(C1-C4)-atkyl, OCFs.

A compound of the formula | as claimed in claims 1 or 2, in which the sugar
residues are beta(p)-linked, or one in which the B substituent on the phenyl

ring is disposed in the position ortho to the A substituent.

A compound of the formula | as claimed in claims 1 to 3, in which

R1, R2 are OH, F or H or R1 and R2 = F, where one of the radicals R1
or R2 must be F, excluding the three combinations R1 =F,
R2 = OH and R1=0H, R2 =F and R1, R2 = OH,;

R3 is OH;

A is O;
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6. A conpound of the formula la 20 HOR7 ~R8 7 R 0
Cyc2 R2"" R3 ACycl RO 06H;C n R6la R4 RS as

claimed in claine 1 to 5, inwhich 25 Rl is IF and R2
isHor RLisHand R is For Rlis |IFand R is F;

77 i S ’ 1 . 4 H . i i i} ]
(G RERORE jar8 thrdlsn iSSP RARRCozalkony, HOHCHCo
F, methoxy oralkylh{GyC.)talkREOHE GuiHatiob,dCl, B 1, BFssOCFs,

Sheei oy N@%Qg ;3'(8]-035-aik?90?§12.'p95'r219ﬂben%! (C2C)-alkenyl,

~ phenyl or th

(C2-Cy)-alkynyl, COO(C4-Cy)-alkyl;

B is (C1-Cg4)-alkanediyl, where one CH> group may also be
replaced by -(C=0)-, -CH(OH)-, -CO-NH-, -CO-N(C4-Cg)-alkyl-,
-CHF-, -CF3-, -O-, -NH-;

n is a number 2 or 3;

. Cyci is unsaturated 5- or 8-membered ring, where 1 C atom may be

replaced by O, N or S;

R7, R8, R9 are hydrogen, (C-Cg)-alkyl, (C4-Cg)-alkoxy, OCF3, OCH,CF3,
OH, (C4-C4)-alkyl-OH, (C4-C4)-alkyl-O-(C+-C4)-alkyl, F, Cl, Br or

R8 and R9 together are -CH=CH-O-, -CH>-CH2-0-, -CH=CH-5-,
-CH=CH-CH=CH-, -O-(CH>)p-O-, withp =1 or 2, and

R7 is methyl, ethyl, OMe, F, Cl, Br or hydrogen.

A compound of the formula | as claimed in claims 1 to 4, in which

R1 isFand R2isHor
R1 isHand R2is F or
R1 isFand R2is 'F;
R3 is OH:

A is O;

R4, R5, R6 are hydrogen, OH, (C4-Cs)-alkoxy, CF3, (C1-Cs)-alkyl, F, Cl, Br, |,
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15 R7, R8, RO are hydrogen, OH d, OCF3,
(A-A)-alkyl or (dA-C4)-al k%{e/ or R8 and R9
together are -CH=CH O, - CH=CH or -CH2-CH2-0-
and 20 R7 is hydrogen. 7. A conmpound of the formula

R5 %5 as cl ai %eB%HFh -Gty ’rrscqlqst ocgl(bﬁ \(;El; @5_'7%0:3!?%@4'2' or

F and R2 is HCO-CRL-CH,H-@NANRR: is F or is F and
RZisF, 5R3is O+ Ais 0, Rdis hydrogen, met hyl ,
met hoxy or OH, 10 R5 is hydrogen, F or nethoxy; R6

IS ydrogen -, -CONHCH2-; -0- or
Cé] % a@‘?‘}?ﬁf%ehw R7 is hydr ogen;

Cyc1 is unsaturated 6-membered ring, where 1 C atom may be
replaced by N, or unsaturated 5-membered ring, where 1 C atom

may be replaced by S;

R7, R8, R9 are hydrogen, OH, (C1-C4)-alkyl, (C4-Cr)-alkoxy, OCF3, halogen

or

'R8and R9 together are -CH=CH-0-, -CH>-CH5-0-, -CH=CH-CH=CH-,
~0-(CHa),-O-, with p = 1 or 2, and

R7 ~is methyl, ethyl, OMe, F, Cl, Br, hydrogen.

A compound of the formula la

HO

R1
R2“"
R3

la

as claimed in claims 1 to 5, in which

R1 isFand R2isHor
R1 isHand R2is F or
R1 isFand R2is F;



20 R8 is hydrogen, OH ethyl, d, OCF3 or nethoxy; R9
i's hydrogen; or 25 R8 and R9.together are -CH=CH 0- or
-CH2- CH2-0- 8. A nedi canent conprising one or nore of
the conpounds as clainmed in one or nore of clains 1
to 7. 30 9. A nedicanment conprising one or nore of the
conpounds as clained in one or nore of clains 1 to 7
anR®ne or nug ©Hyl ood gl ucose-| owering active

i ngredi ents. 10. The use of the conpounds as cl ai ned
in one or nore of clains 1 to 7 for 79 producing a
neq&canent 'q§§ﬁhe treatnment of type 1 and type 2

di abetes. 11 e use of the conmpounds as clainmed in
one or nore of clainms 1 to 7 for producing a

medi canment fqr | owering blood gl ucose. 12. use
of Rhe conpodﬁ@¥g’5§e@b 'ﬁgd)“?lhglok:@'gﬁ)'ﬁ@%y&f ai ms 1
to 7 in conbination with at | east one other bl ood

gl ucose-l owering active ingredient for producing a
medREanent fds hydegeneat methoxafortgthbexy, and type 2

di abetes. 10 13. The use of the conpounds as cl ai ned
in one or nore of clainse 1 to 7 in conbination with
at ggast one johhgfodehatdol! ucose- I overing active
ingredient for prdducing a nedi canment for |owering

bl ood gl ucose. 14. A process for producing a

2s 1 ai med | 1 e or SRONE-GRerar RE GORHF N h
conprises mxing the active ingredient with a

pharmaceutically suitable carrier and converting this
mi a&yele int o iaphenyhadhioabeees or admi ni strati on,

R7, R8, R9 are hydrogen, OH, Ci, OCF3, (C4-Ca)-alkyl or (C4-C4)-alkoxy; or

- R8 and R9 together are -CH=CH-0-, -CH=CH-CH=CH- or -CH>-CH>-O- and

R7 is hydrogen.
7. A compound of the formula b
HO
7
R1 o R8
R2"" cw{€:>
R3 : A R9
OH
R6
ib
R4 R5

as claimed in claims 1 to 6, in which
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R1
R1
R1

R3

R4

RS

R6

Cyc1

R7

R8

R9

78
isFandR2 isHor
isHand R2 isFor
is Fand R2 isF;
is OH;
is O;
is hydrogen, methyl, methoxy or OH;
is hydrogen, F or methoxy;
is hydrogen or OH;
is -CHz-, -CO-NH-CHa-; -O- or -CO-CH2-CH2-; -
is phenyl;
is hydrogen;

is hydrogen, OH, ethyl, Cl, OCF3 or methoxy;

is hydrogen; or

R8 and R together are -CH=CH-O- or -CH-CH2-O-.

10.

A medicament comprising one or more of the compounds as claimed in one or

more of claims 1to 7.

A medicament comprising one or more of the compounds as claimed in one or
more of claims 1 to 7 and one or more blood glucose-lowering active

ingredients.

‘The use of the compounds as claimed in one or more of claims 1 to 7 for
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11.

12.

13

14.

79

producing a medicament for the treatment of type 1 and type 2 diabetes.

The use of the compounds as claimed in one or more of claims 1 to 7 for

producing a medicament for lowering blood giucose.

The use of the compounds as claimed in one or more of claims 1 fo 7 in
combination with at least one other blood glucose-lowering active ingredient
for producing a medicament for the treatment of type 1 and type 2 diabetes.

The use of the compounds as claimed in one or more of claims 1to 7 in
combination with at least one other blood glucose-lowering active ingredient

for producing a medicament for lowering blood glucose.

A process for producing a medicament comprising one or more of the
compounds as claimed in one or more of claims 1 to 7, which comprises
mixing the active ingredient with a pharmaceutically suitable carrier and

converting this mixture into a form suitable for administration.



