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heterocyclic fluoroglycoside derivatives,
pharmaceuti cal products containing said conmpounds and
the use thereof 5 The invention relates to substituted

h [ uor ogl ycosi de derivatives, _their
pﬁb@ 2%&%29{]# tolerated salts and phyS| &%HEE’@DP§/013455
functional derivatives. 10 Sgeveral cl asses of

havi ng an SG.T effect have al ready been
dﬁ%‘%@gﬁﬁl n the literature. The nodel for all these

structures was the natural product phlorizin. From

t r]’llévé’l’e ﬁgte‘flgé)}cﬁ@ c JCJ?S%IS/?&i%V' tﬂ% %@?é@hamégéhtﬁra? products

desc
prQﬂﬂ @lﬁmﬂn‘éﬁt@ cgm@uadﬂesddme maeélnﬁa'eot/\o 0280936, WO
0280935 15 JP 2000080041 and EP 850948) -

uco ranos | oxy) benzyl benzenes of Kissei (WD
02 W)"%@ 89 subpiifu bqtémgyc fluorogiycosade derivatives,

gltuenpy [ERslvdieAPY (ddehes Falki seed sitldgicdIRt Ofun¥fdnal
p %39 WD 0236602 and WOll 147) 20 -

OZ(quMg WO 026
¥$%e benzami des of Bristol - Myers Squi bb (WO
0174835 and WD 0174834) - and C-aryl glycosides of

454l M VRS B 0 GO By s
i ieieclesed isttheciitaraiure. 2bhelrodelt forTak these etiusiureaswas the
b QfaQQra‘P rbrbt]ﬁcto Bhl%ﬁ%!nOfF BRPYhE! RErd ga\é“r‘*ve@ ot'f‘iQOfBTIG t(jd?asses

QSS| to prevent and treat type
})’Hycﬁaé‘?%% rthed inghe prRRETHONERIE DSIVEi ngl y f ound that

hﬁterp?cmbhénérhel ?@is\(@égﬁldferﬁébéfda(tWWZt!St?@%PW%SO%S
(e S SeodBhaa s SR o e rerfore
t ype ZH{guchbpyyaeosylakyiirrtzythenEbres nveit | iisdeher ¢iVD 6244192,
el g b EPMIRO BhekBE0f O Tl a | 2 RS
- glucopyranosyloxypyrazoles of Kissei and Ajinomoto (WO 0268440,
WO 0268439, WO 0236602 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
eflement. |

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

The invention therefore relates to compounds of the formula |
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R7 HO Cyc2 RO Cycl R1 Cyc' Y1,0 h 0O R21"" IS R6 R3

AXRAE XY On | I " )m R5 in which the neanings are
5 RI' and R2 independently of one another F, H or one

of the radicals RL or R2 OH R3 OH or F, where at

| east one of the radicals RI12 R2, R3 nust be F;, 10 R4

OH A0, NH CH2, Sor abond; 15 X C, 0,-S or N,

where X nust be Cwhen Yis 0 or S, .-¥.N, O or S ma
R8c, Br, 1, OH, CF3,

NO2, CN, COOH, COd - gl - 06) - al kyl ,
CONH2, (g NH(C - C6) - al kyl, : ) - &l kyl ]2,
(A -C6)-adgyl, (C2-CB)-akkeNn /Y- al kynyl ,
(Cl-C6)-al kpxy, HO (Cl - Co\- AiAC-0C6) 25
al kyl -O (d {C6) - al kyl, ¥ '
(d car boxyl | q ng possi bl e for one,
m)r'gz\t‘h one @ all hydéogsg Ss) in
. x/
R3 A \
/Y I
R4 ()m

RS

in which the meanings are

R1 and R2 independently of one another F, H or one of the radicals R or
R2 OH;

R3 OH or F, where at least one of the radicals R1, R2, R3 must
be F;

R4 | OH;

A - 0O, NH, CHg, S or abond;

X | C, O, SorN, where Xmustbe CwhenYis QOorS;

Y | N,OorS;

m anumber 1 or 2;

R5 hydrogen, F, Cl, Br, I, OH, CF3, NO», CN, COOH,

CO(C1-Cg)-alkyl, COO(C1-Cg)-alkyl, CONH2, CONH(C1-Cg)-
alkyl, CON[(C1-Cg)-alkyl]o, (C1-Ce)-alkyl, (C2-Cg)-alkenyl,
(C2-Cg)-alkynyl, (C1-Cg)-alkoxy, HO-(C{-Cg)-alkyl, (C1-Cg)-
alkyi-O-(C1-Cg)-alkyl, phenyl, benzyl, (C1-Cg)-alkoxycarboxyl,
it being possible for one, more than one or all hydrogen(s) in
the alkyl, alkoxy, alkenyl or alkynyl radicals to be replaced by
fluorine; |
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t he al kyl, al koxy, al kenyl or al kynyl radicals to be

replaced by fluorine; 3 S02N (O -alkyl]2, S02-NH2,
SO2NH(Cl - CB) -al kyl, -C8) S-(d -06)-al kyl,
S- (CH2) 0- phenyl , SO (O -CB)-al kyl, SO ( CH2) 0- phenyl ,
S02-(d -CB) - al kyl, S02-(CH2) @B phenyl, where o can be
0- 6, dth ) ' € bsd ¢ B
b ce by F oL, BORHEHCH RS SROINIET.CH-ARv,,
0- (.01~ C6) - alk{$1-Ceialkeb) - al By(GHAptPNeAM2,  SO-(C1-Ce)-alky)
NH (d - C6) - _ k . c |,
phenyl . 0 (015 BRSPS oy il 808 (AT oiphenyl
phenyl ring Wigep® sahsthier -84 ansk the phenwedadigak may be
(Clci (Eig) 1i k&b@t&ut&c%p %&wic@belqulél, Br.(GH,C8F3alNG3,. CN,
- -a - za
N( ( QI - CB) - a¥¢9F§:25?@0§5|@F@F3%6&9]496¥6Mr(W2?06) _al kyl
Cto'\“ -12; or N#gn l\t’]HJ'(Sr‘Es)H@Fkﬁ”g\f 1@@@){2{ WNHICY 1) Gyl
atons carryi: m nyl ; opt i ona
(G " Co) ool ktterty Sl o phRpI iterSCe) Sait,he ghbcihere the
grl phenyl t fpﬁteanMn@mﬁé}fJbalégbs@wté%ubﬁé itd L’stlﬁdeb)othy F, Cl, Br, |,
al ogen or - - a ;
bei ng possi bl e’ for3'oﬁ§§orcﬁbr®#c3' ﬁ@cﬁh‘%ﬁﬂg tdl'cﬁb'&lkyi’
al kanedi yl rid2.c NH(Ca-Gr)-alieg] deCh-Cadlapatide @Qa-CHzf COOH,
anot h -0~ ~- o CEO) - CH, -C-GC, -S,
f’?:ﬁ.( 8”4? o @O&ﬁzﬁf’%@( Q:Qﬁliﬁ?':- (S02) -,
-N((d - C6) - airkwhign Y is SNREGaRACBE-tag&ipier phitbripe)C atams carrying
-NH-; 25 n 3pna4 nyi;romOto 4; Cycl a 3to 7

nmenbered saturated, ‘partially saturated or
unsaturated ring, where I C atom nay be replaced by O,

NRE 30 S; dgtion&ly R, hydnoggalkfl, QC1-Bg)-akken@, (C3-Ceg)-
CF3, NO2, CN, . .
cycloalkyl, or phenyl that may optionally be substituted by

halogen or (C1-Cy)-alkyl;

B (Co-C15)-alkanediyl, it being possible for one or more C

' atoms in the alkanediyi radical to be replaced independently
of one another by -O-, -(C=0)-, -CH=CH-, -CsC-, -S-
-CH(OH)-, -CHF-, -CF32-, -{S=0)-, -(S02)-, -N{(C1-Cg)-alkyl)-,
-N({(C1-Cg)-alkyl-phenyl)- or -NH-;

n a number from 0 fo 4;

Cyc1 a 3 to 7membered saturated, partially saturated or
unsaturated ring, where 1 C atom may be replaced by O, N or
S;

- R7,R8,R9 hydrogen, F, Cl, Br, |, OH, CF3, NO2, CN, COOH,

COO(C1-Cg)-alkyl, CO(C1-Cy)-alkyl, CONH2, CONH(C1-Cg)-
alkyl, CON[(C1-Cg)-alkyl]2, (C1-Cg)-alkyl, (C2-Cg)-alkenyl,
(C2-Ceg)-alkynyl, (C4-Cg)-alkoxy, HO-(C1-Cg)-alkyl, (C1-Cg)-
alkyl-O-(C1-Cg)-alkyl, it being possible for one, more than one
or all hydrogen(s) in the alkyl, alkoxy, alkenyl or alkynyl

radicals to be replaced by fluorine;
- 802-NH3,  SO2NH(C1-Cg)-alkyl,  SO2N[(C1-Cg)-alkyll2,
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CoOQ(d -Co)-al kyl, COCl-C4)-al kyl, CONH2, CONH(C -C8) -
alkyl, CON[(d-C6)-alkyl]2, (d-C6)-alkyl,

(C2-C6) -al kenyl, 35 (C2-C6)-al kynyl, (d-C8)-al koxy,
HO (O -C6)-al kyl, (A-C6)- alky[-O(Cl-C6)-al kyl, it
bei ng possible for one nore 4han one or all

hyd |

TGt oar s th BRCHAHSH 15 I A eI SRERE, SO Ce-alkyl,
gO(Z(NjH( 86 ) 06|) E@LMZ)OW;WI( OSCBB(G aChyakgl, BO2-(CH2)o-phenyl,
- a

SO (O - C8) - awﬁ%‘e ost@rt d?%)p@ h%\rl‘i]%% aﬁl"?nlyl radical may be
- (CH2) 0- phenwbstmed(nm-tmstwmb e1G), Bro DHDER, NO2, CN,

gmdFt hé phgnélcgqa@cgg Cglgé,kgp C?%%@tﬁ%“p to twi ce

r
oy(o C6) - al Ry, NHr(C@e%)aaIkylt N{(C110s)-aliapl)2, NH(C1-C7)-acyl,
N+ (O - 06) %l% , (ﬁqz)gﬁhéﬁgky\lrvhgre N"Q:Qh 63)0 ec)(lbhehre the

phenyl , 0 can ., where

%henyl r| ng ﬁh‘?ﬂ%élnﬁdbgi/lbﬁﬁléﬁtibﬁﬁd W330t3 ﬁﬁ?sbt?/y F, C!, Br, |,

: 1, FBkosl K98 Y-Cg)-alkyl,

Cl - Co6) - al k 1 H( O - Ifcs

(I\I((Cl )06§1 a?/ 3\' % 5@):51k§/ @%@ln@@o&wﬂ COOH,
CI(D‘gghE@G}.Qiq?lt h;Q]NMQt h the C atons

carryl ng them a

to 7 nenbered, saturated, partially
or conpletel 9" unsaturated ring Cyc2, it 15 bei ng
poR8idndeRoor tdgemerafvﬁl g O(atbmisncarhdng itegmad Sdotdmembered,

repl aced DY Mot Bari o E8riefP L AR a g Cye2, it

(C2- C5) - al kybging pedsible fon etk Castonalsy i mriﬁegﬂmj@lsm;to be

ggsreﬁllogced é%% rby SN'bS(t)' bt §d &d FeyE2 Hay Gptionally be
CONH( O - C4) - SRSt te@@:e Cuba- @4'% ;sﬁa%%?gﬁwéaﬁqzﬁs)-alkv"vl
accept abl e Sﬁﬂhbﬁe InhedstoéaseTbge PH GBI MmhY bkagplaetdAy O, or

eetri cti on, SapgRlERH, ., Gl BB AR R qgeCrce-

resul ting coafkgl mBlel§ CONH(Oyr0Oy)-alkyl, OCF3;
and the pharmaceutically acceptable salts thereof.

“The points of linkage of A, B and Rs to the ring can be chosen without
restriction. The present invention includes all the resu!tmg compounds of
the formula I.

Suitable heterocycles of the central building block comprising X and Y are:
thiophene, furan, pyrrole, pyrazole, isoxazole and isothiazole, with
preference for thiophene, pyrazole and isoxazole. Particulatly preferred
compounds of the formula | are those comprising thiophene or pyrazole as
central building block.

Preferred compounds of the formula | are those in which the meanings are

‘R1 and R2 independently of one another F or H and one of the radicals R1
or R2 = OH, where one of the radicals R1 or R2 must be F;

R3 OH;
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Sui tabl e heterocycles of the central building bl ock

conprising X and Y are: thiophene, furan, pyrrole,
pyrazol e, isoxazole and isothiazole, with 30
preference for thiophene, pyrazole and isoxazol e.
Particularly preferred conpoupds of the fornmula | are
t hose conprising thiophene or pyrazole as centra
bui | di ng bl ock. Preferred conmpounds of the formula I
arR4t hose i Olhi ch the neanings are 35 Rl and R2

i ndependently of one another F or H and one of the
radicals RL _or R2 = OH, where one of the radicals Rl
orAR2 nust HAOENHR3 OH, 5 R4 OH. A O or NH x C, 0 or
N\mae)<mmtberma1YisS Y Sor N 10 ma

' R5 , OH, CF3,
thoer CCIél %@iﬂyq{%g& W%?Pe%wgﬁrm\}@&-m kyl ,
CONI - 12, CONH(O - 0B) - al kyl, OON[(Cl - C8)-al kyl ] 2,
C6 I Ky, C6 I k I, 15 (C2-C6)-al k I,
ﬁ ceg iy koé? “‘HO(CI) ?:e)egliyl (CI(-CG)-) e
al ky[-O (Cl -C6) -al kyl, phenyl, benzy] ,

(Gh- CG4) - al kyd ﬁ&l‘hlﬁgﬂlor .SO- (Cl-C6)-al kyl, it being
possi bl e for one, nore than one or all hydrogen(s) in
the al kyl or alkoxy radicals to be replaced by

the C atoms A1 : n”'f“ oot oy E O CEa URCHF) Oy [COOH,
L s <

2-Cer-alkeny
one.or mor e (€2 f?é)na@'@fn (e d}gm? For st o
be repl aced alkd€p£Be3)iatkydf pheayl, drerizykr (BMy-CaPalkylcarboxyl,

- E;FCQO) (805&101&@ |8f|’ Itﬁ? Rg p%g 9&?1‘@'0?1% miorE than one or

all hydrogen(s) in the alky! or alkoxy radicals o be replaced
by fluorine; or '

when Y is S, R5 and R6 together with the C atoms carrying
them phenyl;

R6 - optionally H, (Cq-Cg)-akyl, (C1-Cg)-alkenyl, (C3-Cg)-
cycloalkyl, or phenyl that may optionally be substituted by
halogen or (C1-Cy4)-alkyl;

B (Cp-C15)-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-, -CFp2-, -(§=0)-, -(802)-, -N({{C1-Cg)-alkyl)-,
-N((C1-Cg)-alkyl-phenyl)- or -NH-;

n a number from 0 to 4;

Cyc1 a 3 to 7membered saturated, partially saturated or

unsaturated ring, where 1 C atom may be replaced by O or S;

R7,R8,R9 hydrogen, F, CI, Br, I, OH, CF3, NOp CN, COOH,
COO(C1-Cg)-alkyl, CO(C1-C4)-alkyl, CONH2, CONH(C4-Cg)-
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-N((d -C6) -al kyl -phenyl)- or -NH; n a nunber from?O
to 4; 35 Cycl  a 3 to 7 nenbered saturated, partially

saturated or wunsaturated ring, where 1 C atom nay be

replaced by 0 or S; R7, R8, RO hydrogen, F, C, Br,

1, OH, CF3, N02, CN, COOH, C®XC -C6)-al kyl, _
a-c&4)-al , ; a - Kk

CON (a1 - 0o -l CONCerCuit, (EPIGS gl YiGpao-atkeny

(P CZC;&OG) l— EI inﬁw e)(aﬂkyr%)--(%-ﬁe)gvl(kém (P@-(Ga)ca)kaélsg;,,g (C1-Ce)-
- a - , _ _ ,

SO (Cl - 063/- aﬂ%%-(ﬁbﬁz%nh?"ppssi bl'%-@é-r@%ﬁkdel,kyl’nor e thag ®

ong_ orI 5 f" ISPt deraiisy, if heingepessigie for oae,kmsapedthan one or

radicals to : : r ‘

together w gﬁ}jﬁ?%ég@gwg%aﬂk P%Bﬁ?é?nrgdggltsgl%b@?eplaced

menber ed, Ned, partially or conpletely
unsat urat ed gyi ng Cyc2, 10 where 1 or 2 C aton(s) in

t rin also be replaced by N,. 0 or S _an C
kB B RshapgetBer BbuRE G ot gaBviog thaigs b7 merbered,
(C2- gSH)2 - al k%wlratd@péﬁi)a;rlw &%meléiew mﬁsatt?am airge Cyc2,
one ro or _subs

nE o TSP CRORE It dnadad 4 e Hesieafov N
15 OONH( O - @)ordd kgnd QgcE3nayFeptineallpbefsubstitited by (C1-Ce)-
conmpounds of e ol r e LAOSE i t:he
sugar resi llj‘yl g?%%tlag?ewpl({%ﬁkggﬁglhxﬁﬁwgvﬁe _IH each case
st er eocher niofter GHgrevie May = mriaeed by &) targnbstitutaskby H, F,
sugar residyg hggqt herh oheso qoNf | etE R0y)-8fkyl, CONHy,
Particularly ef erred conpounds of the fornmula’l are
those in whicANHE1-Glliyli@Efss A and B occupy an
adj acent position (ortho position). Particularly

ref erred conpounds of  t formula | are those in
D efies refENaNce DR Pibs dHEHE hArBrthgse ThHdheihersugar
Hresidoes ark bbta(ppihieal anR ther stdfeccherhishreria thie Redstand 5
o?)%sﬂ{ont&ethé %ﬂ'ggﬂessiﬁe Ris t.ﬁ% Iﬂ%ﬂcobgonf@uration.

Particularly preferred compounds of the formula | are those in which the
substituents A and B occupy an adjacent position (ortho position).

Particularly preferred compounds of the formula | are those in which

R1 and R2 are independently of one another F, H or one of the radicals
R1 or R2 = OH where at least one of the radicals R1 or R2 must be

F;

R3 is OH
R4 is OH;
A is O;

X | is C, O or N, where X mustbe Cwhen Y is S;

Y is SorN;
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B30 RBis OH RAis OH Ais 0; 35 xis C 0 or N,

where X nust be Cwhen Yis S, Yis Sor N 7 mis a

nunber 1; R5 is hydrogen, (Cl-C5)-alkyl,

(Ad-C4)-al koxy, HO- (G -alkyl, -C4)

(C1-C4)-alkyl -0 (G - C4) al kyl7, F, d, CF3, OCF3,
OEH2CF3 5 (%l b," - CF2-, phenyl, benzyl,

(CI C4) - al kyl car oxyI’ (C2- C4) al kenyl

(C2-CA4) -al kynyl cCoO(d -4)-al kyl; or vvhen Yis S R5

aRb R6 togeﬁmydrogén (tch]ecﬁ) atkwﬁ(cqaaicsgyémw HERET 1-C4)-alkyl,

henyl
. ?oemclxs) al kgﬁycsﬁ)@@xy %6& k'§4 LoFSthQQFfstQ&HzCFs

may opti onakCy-Gg-atiyb et ut;mb,{yy g eQCQIC4) alkylcargoxyl

ERGRT O

-CO NH-, - - Cilfren Y(EFS R5 énd R® togetﬁenwfﬁethe&: %ﬁorﬁs carrylng
Cycl is unsgg uraﬁed or 6-nenbered ring, where 1
atommy 2 aced by 0 or S; R7, R8, RO are
hydrogen (d-4)-alkyl, (d-C8)-al koxy

o (b aéy"’pﬂ"k’éﬁs H E{CRg g PR P s cor
or 25 R8 anéymalkﬂgarw‘lermi ghaCrhagHoptionallgHbersubstituted by

CH=CH CH=CHnglog@hict fCi-€ AR4ik@nal |y substituted by
(A-C4)-al koxy,g or ITC (‘%-Qp)(ﬂ , With p=1or 2 and

30 R7 is hydrogen. Very partlcul arly preferred
cBrpounds ofs (@13-0‘4%mdn%dlyl aWherdasife ICHMYr6lp rﬁ?éy df%o be

are Hor B figdes 8'%cby, e R, RHES RS, o

n is @ number 2 or 3;
Cyc1 is unsaturated 5- or 6-membered ring, where 1 C atom may
be replaced by O or S;

R7, R8, R9 are hydrogen, (C1-C4)-alkyl, (C1-Cg)-alkoxy, S-(C1-Ca)-alkyl,
SCF3, F, Cl, Br, I, OCF3, OCH2CF3, OH, HO-(C1-C4)-alkyl,
(C1-C4)-alkyl-O-(C1-C4)-alkyl, or

R8 and R9 together are -CH=CH-O-, -CH=CH-S-, CH=CH-CH=CH-,
which is optionally substituted by (C1-Cg)-alkoxy, or -O-
(CH2)p-O-, withp=1o0r 2 and

R7 is hydrogen.

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

R1, R2 are H or F, where one of the radicals R1, R2 must be F;

R3 is OH;

R4 is OH;



35 R3is OH R4 is OH 8 Ais 0; xis Cand Yis S,

10

15

20

25

30

35

or xisOand Yis N or 5xis Nand Yis N mis a
nunber 1; R5 is hydrogen, CF3, (O -C6)-al kyl, or when
Yis SR5 and R6 10 together with the C atons

carryi ng them are phenyl; R6 §s optionally H,

%}04) al kyl IOor phenyl ; B is -CH2-, -C2H4-, - C3He6,

NH CH2- CO- CH2- CH2- 15 n is a-nunber 2 or 3;
Cycl is an unsatwurated 5 .t.0. 6 _menbered ri ng, where | C
atpymcan b S; 20 R7, R8, RO are
hydr ogen, %@%&‘?ﬁg#%r(u ) - aI koxy,
sXd-c)- all&ﬂandxasﬂ af, d, Br, 1, OCF3, or R8 and

t oget her O, CH:CH- CH=CH, which is 25
E%t(lonally g%%ﬁ?lﬁgdwby (Cl-Ca)-al koxy. and R7 is
hydr ogen. Further very particularly preferred
cappounds ofjs bhfuhissrmil a | are those in 30 which R1,
R2 are Hor F, where one of the radicals RL or R2 is
F;, R3-is OH- 35 R4 is OH Ais 0; 9 Xis Cand Yis
SRkt X is Niamydgen, IGF3, (C1-Cg)-alkyl, or when Y is S R5 and R6

together with the C atoms carrying them are phenyl;

R6 is optionally H, (C1-C4)-alkyl or phenyl;

B is -CH2-, -C2Hj4-, -C3Hg, -CO-NH-CHz- or -CO-CH2-CHa-;

n is a number 2 or 3;

Cyc1 is an unsaturated 5 to 6 membered ring, where 1 C atom can

be replaced by S;

R7,R8, R9 are hydrogen, (C1-Cg)-alkyl, (C1-C4)-alkoxy, S-(C1-C4)-alkyl,
SCF3, F, Ci, Br, |, OCF3, or

‘R8and R9 together are -CH=CH-O-, -CH=CH-CH=CH-, which is
| optionally substituted by (C1-C4)-alkoxy, and

R7 is hydrogen.

Further very particularly preferred compounds of the formula | are those in
which

R1, R2 are H or F, where one of the radicals R1 or R2 is F;
R3 is OH;
R4 is OH;

A is O;
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5 mis a nunber 1; RS5 is hydrogen, (Cl-C4)-alkyl or

CF3 or when Yis S R5 and R6 together wth the carbon
atons carrying themare phenyl; 10 R6 is optionally H
or (d-CA4)-alkyl; Bis -CH2- or -CONHCH2-; nis a
nunber 2 or 3; 15 Cycl is pHenyl or thiophene; R7 is
hwgr ogen, k , Br, 1, (d-C4)-al kyl, OCFS;
20 R8, RO gﬁéaﬁéﬁ%g§%§q%r G or R8 and RO together
with the carbon atons carrying them are phenyl which
opti onal; ituted by nmethoxy, or furan and
g?¥R7 IS hyd%gggﬁig#ﬁﬁﬁlinkage of one of the
substituents A or B particularly preferably takes
place in a pesidingeradj acent to the variable Y. 6u
Addi tional very particularly preferred conpounds which
may be nmentioned are those in which Y is S and those
i R&hNi ch Rl is hytroged, R214Cy)-RlIkyTloe GFyenwhen Y & §tRS and R6
conmpounds of_t formula | ,in the formof.their X
racer nat es, ‘Pﬁ%@ﬁ{ Wit GREONAIGMS AL TS ALS 8’?{%’%’
to their diastereoners and m xtures thereof. The
aldga!| radic i i . R4, R5, R6, R7, RS
and RO may gé%pggwﬂgﬁigyggﬁé%g-é ain or branched.
Hal ogen neans F, C, Br, 1, preferably F 10 or d.
Prgr maceut i Galemoascerd i cigal ts are, because their
solubility in water is greatéer than that of the
initial or basic conpounds, particularly suitable for
S fredi cal apghkiMipbbsiBor 3hese salts nust have a
phar maceutical ly acceptabl e anion or cation. Suitable
pharmaceutically acceptable acid addition salts of
t eyclonpounds pbényllte thiophehe,on are salts of inorganic
acids such as hydrochloric acid, hydrobrom c,
phosphoric, netaphosphoric, nitric and sulfuric acid,
arfd? of or garid bydwioes, medhoxs F, CorBetafires)-alkwk QCF3;
acid, 10 benzenesul fonic, benzoic, citric,
et hanesul fonic, fumaric, gluconic, glycolic,
i F8.HR9ni c, Frgdydroganget eb®fonic, maleic, malic,
met hanesul foni ¢, succi nic,

R8 and R9 together with the carbon atoms carrying them are phenyl
which may optionally be substituted by methoxy, or furan and

R7 is hydrogen.

The linkage of one of the substituents A or B particularly preferably takes
place in a position adjacent to the variable Y.

Additional very particularly preferred compounds which may be mentioned
are those in which Y is S and those in which R1isHand 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 alkyt radicals in the substituents R4, R5, R6, R7, R8 and R9 may be
either straight-chain or branched. Halogen means F, Cl, Br, |, preferably F



p-tol uenesul fohic and tartaric acid. Suitable

phar maceutical ly acceptable basic salts are anmoni um
salts, alkali netal salts (such as sodi um and
potassiumsalts), alkaline earth nmetal salts (such as
magnesi um and 15 cal ci um sal t{g), tronetanol
(Z-qﬁ?no-2-hydroxynethy|-1,3-propanedio|),

i ¥t Hanol ani ne, | ysine or ethylenedianmine. Salts with
a pharmaceutical ly unacceptabl e ani on such as, for

B e
f ogreatas thar daatofi tbe initiabar basisaaonmpousds, particularly suitable for
5 p%bﬂ%?&ﬁbl&%’hbﬂ? ag,@)%t @é?{semﬁé‘ﬂ Here?d Eﬁﬁfmé utieafy h@ceptable

nont erapeutlc elnvitro atl o
ThRNIOR (AMCAHP: s$wta§§e ehrrpacenticaily aaperiablevatie pddiipBcsalts of
hellh@l eomgbahc?s tef &Y inv’ntiBRY afedlsafs ca inmg@h;eraéled such as
O (25 FUIAROIE cRbeRohodi chElghhSsphor, nitric and
adSI]IflllrISt acit @amdt of mrgann:abcmiulcmcmm ffor exeenpiee acatic acid,
10 ¢ Bk 0firc, feraid il Efenksori T HlycBpie. voolic
thteeﬁfnﬁmc 3(adtioy daclobiiniail Inyaleion onalkmamedkanesutioniss succinic,
' nﬁE&an@%ﬂ@mégénefta%ﬁ?%moBglﬂé%gf Wérﬁ?adeﬂ‘l’@é]&@ﬁceptable

escri

ProASie Salialare aromonium salts, @lkalismetal yabisr (yshcam spdlum and
TohRSKilAEEalts), VAN SBrite ABIRINAIST (bR a9veAGhesium and

The odr ves.be,active or

15 TreAlgy ® o ORIATG ct7- A RincRy VA Smgtge f Bipropanediol)
vadmﬁumohmmmeprhmuxwﬂhﬂenedmﬁumeexanple_as anor phous
and crystalline pol ynorphous forns. Al pol ynor phous
fornms of the conpounds of the invention belong within
t h8altg médireagpharatacentically snacesptabie anien suchraseior example,

asfPiﬁ%rdéE féﬁ@ l?kBY@érE b%fbngﬁwthfneﬁfér ﬁﬁﬁ?e‘ﬁmdrR of the invention as

COﬂpOUﬂ hereinatter refer

20 ¢ H’iﬁfﬁh'&tﬂj egfates dot m%ere&araw ge gk @?é@na%o%amm?uticaﬂy

th@ctdepfﬁéﬂlé Ssalt§ohN@oe Sor aRke nhh@hﬂie@;émid Yof wxakipkaah vitro,
erlvat{ves as described herein he conpound(s) of

f oMRIC3YNS nmy al so be administered in combination
with other active ingredients. The anount of a

Co’f’l’%’g‘%‘?n @hﬁélﬁjlcﬁ 1y Bl élf}oé‘%‘i‘@ér&gtl\?e@hu&\ﬁepéféq %Fér&etg any

10 bi on a nunb
25 f ophmngipally tcdeate@.darwatlve of a compound of the formula I of the

invention, for example 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.

30 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.

35
The compounds of the invention may also exist in various polymorphous
forms, for example as amorphous and crystalline polymorphous forms. All
polymorphous forms of the compounds of the invention belong within the
framework of the invention and are a further aspect of the invention.
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conmpound chosen, the intended use, the node of

adm nistration and the clinical condition of the
patient. The daily dose is generally in the range
fromO0.3 ng to 100 ng (typically from3 ng and 50 ny)

per day and per kil ogram of 1bodywei ght, for exanple
3-10 ng/ kg/day. An intravenous dose 15 may be, for
exanple, in the range from0.3 ng to 1.0 ng/ kg, which
cadl referenbdy be “dmipuwdés)edfadoinmilasilonherfeinafiang refer to

LWrfiuptg S R TBAAR] o BEscbBH oyl bhatherr Safs! Sohlates

Gt ons 1 0ses
e@«ﬂmwsm@wﬁally fynﬁtgjortai dﬁOVatgleSt%ﬁpﬁi%%ﬂflbﬁdfhﬁtﬁﬁml ng to
10 ng, per mlliliter. Single doses nay contaln for

exanp to 10 g of the act

.?%eea?raﬁpun%i@ aw%m(&)smﬁzs@tlsmpea rewg,stﬁw Bosmbipation
f aritreathephetivé ingredidntey to 100 ng, and singl e-dose

formul ati ons which can be admi nistered orally, such

as, for exanple, tablets or capsules, may contain, for
ex'l&repampunf oben cfbn(ipmmdlﬁl)m)rmgla k ymeﬂalry/ t6 mohievd the deswed

BebToaf She AR o3l oPRPHIRE SBfibl e speit
25>0mr@ufldn¢mml, ithe éntendeditusehe mceiqoafeﬁdmmsgvaﬁtqn ane the
fQﬂlmcﬁf céncﬂ’ihéﬁ NEFCpt ;bét@nt ?ﬁ@%lkuddﬁé W b@né\%ily in the range

C t%g carrler he cargler grse
E%Etﬂa Inag ita 1%%%@6@% rofn 3 g @@ﬁ!p%‘? P& tiav apg per
gtkhe rani @If eadgweRyhffor tehﬁmp@@-q?a MIgm‘gl@él,d Ars int&dvenous dose
al

S0 b, W plafelE oh BetmPaRdtdte GPdrdrhe] 5 mERt, it can

wisfuitablyhize 2dmubisfered dsanfusicn of 1€ mg)sk@ 10()mg penkjdgrans and

\Aéfe?ﬁlﬁg @i%lmusq{?ms@l@ong ?%%ﬁg%@rb@s&srﬁagycontam for

pr@fam@uﬁmma@ Myngta 10@@%91@@&!& omdyng tx df@ireg, per milliliter.
PreRgat doéé&ch#w BSntafl, NBF e‘kﬁﬁi?@ NS m 04 nﬁ@%‘“ﬂ(ﬁg Je)f tﬁ@ﬁhctlve

phar tJI_Ig| onposi t] ons, the inventi ofn ?

r"'(‘ﬁf@ @d‘ Bﬂea%'POPE*@ ARCHINE MYetPiEH, H’é?ﬁ%@i@e from
351 r;t]nigl tﬁmwmﬁntar&i lsMg@ﬁsséforﬁfulaﬁOﬂsn@htchecambeeiﬂrmntsﬁered
el SRpERor Y, RS R defupd g ctr A B example,
i rivcemt . @ rio a1 GO0 mgs dycallyalbrm 1@ o @&ORI mg. Fecttbé therapy of the
t%‘?}'o%@h‘ren%ﬁ?& Z?'.lonEi tﬁhﬁe@%rﬁgé #é rég'f&]rﬁulﬁr]dmay be used as

paren er al
i ibe sﬁw@undrltseifnbu ey ¢ Porferaply mﬂémegp of a pharmaceutical

addhipositiort With anaéé tbﬂnetdarenémsrthes@hhﬁrl RUBPASF 8burse, be

adm ni s

t
el in 8k SSRSE gtFatt P e aeOd AR, S Smbdbgs of
orthé kempakition afd isheotdeammulrfdr tHe patientisahealtls dthel carrier may

e%%h ¢ $ofid gf)aat ?ﬁuid 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 pharmacologicalty
acceptable carriers and/or excipients.

Pharmaceutical compositions of the invention are those suitable for oral,
rectal, topical, peroral (for example sublingual) and parenteral (for example
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5 fornul ati ons and coated sl owrel ease formul ati ons

al so belong within the framework of the invention.
Preference is given to acid- and gastric juice-
resistant fornul ations. Suitable coatings resistant to
gastric juice conprise cellypose acetate phthalate,

B kB i 5 B 3Bb e instaton
natthanglylhhe awsy amtbbi%Qmﬂé hyf a}mmm&ib?t dependst éitb|@ch
a N [ QolL,a m n ra
P IR EesE i FATRHSd SEyeRity of Bfiheditdrls) 58 td8ikd and
evantbleenattisg < the , canspduatds of Sarokdd|leusacabil eash aase. Coated

t?t*:’rhﬁ}l dpr%aﬁﬁg fooa‘f& F'&m?@é%é“fc&gﬂﬁéﬂd?\%dalgm&ﬁfwuﬂﬂ? the

npoun
saamevmfkd?f thadpeentiopn Hrﬁfea@ncea@u@l&a@ to raqtdarﬁmh gasisic juice-

L'rrrﬁélétlﬁga %rnﬂg%tgfhso @uz)t??lte:’@faﬁlhﬁgrre%ia‘ﬂt b ;ga%tﬂc juice comprise
R

Uﬁiétﬁﬂpéﬂulﬁée haié@saﬂdsérﬁ@mbnpdwm tofemettichylie acid and

'%ﬁ%ﬁ%a the carrier (which nmay consist of one

0 50 t?r onal ingredients) are brought into

cont act The conpositi ons are generally produced by

| n re | ent rﬁ?’{?&s@e . ﬂ)r érﬁngﬁmﬂﬁ&@ﬁgjn may, be, be in the

o f sepprate Unkts vchs, fpr @aample scamu}@@d cpghets, suckab!e
n%ﬂé&&fr&tabf&'ﬁ%’%acﬁ‘ﬁf vﬁﬁé}m@bﬁtalrﬁa RRh&d a\;\ﬁfjﬁhrﬁ%f the compound

%uce ressin I ding a er or
ng ‘B'T“é‘éao? rP%err?t']‘ %e’a‘% sQiticHpPT gUEPGRSigN in an
oaqueousmone m:quneousil Iéd]ugﬂ’f teﬁlblgei SN dﬂﬁnmaése@k dwater—ln -oil
e a in e.co nd in
¢ BBUfiBn oTReSE e8RS (RS Moy, 2% Sitaalll haReGRiD Ralirebfred by
gaammte@blamhama@nmbmeihed nwitied inclubes @istapein which the
b hd YRR céﬂfyroérvrﬁ{(;‘l‘? I(‘ng Wﬁét . of jope or more

sur c |ve/%|s ersin

nﬁéﬂmﬁ@al mreé@nﬁsibatﬁ @rg@gf&amt@ecwta@hcﬂw bgbrrﬂms!ﬁlqrg% are
t Beneriny Opﬁb@ucéﬂ' Urﬁohﬂ &Wméé&ﬁ@cﬁ%dn'hﬁng of the active
59

GGt b 5 0L B SEPO L e T e
Sprdchka:lt eisf shapad of aieo(esab)dyt piwad, ) foradrambky, r at tablet can be
SBRRLICES, BT ERed o0 Ry, of hdher iy BRI % the
gaemposbiic vdrerer apriopriate, witindnpaet inhdres addlitional ingredients.
a%ﬁ@@sé&‘ SaePA de! &oagcéa Hyt ta%?eﬁﬁlgsgfheh @8@%@% Bree-

ycero Oor sucrose an
cHaythg tfPBns syight @By dof oexwp@qt ar FOWEeRi BT sgranules, where

cappropriate 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 I 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 gum arabic.

Pharmaceutical compositions suitable for parenteral administration com-
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prise preferably sterile aqueous preparations of a

conpound of formula 1, which are-preferably isotonic
with the blood of the intended. recipient. These
preparations are preferably adm nistered

| ntravenousl y, although adni@istration nmay al so take

" S8 SRR SR d B AT S orfd gL pR o BRhuia
pM’i‘ddﬂ: ack-preferabki isgtanirewitio the bloddvafithe derdedratipient hhese
t tb‘?eﬁ&r%%ﬁé ngar%‘)' BPéf@thN erédrﬁnus?&@ﬁ?ﬁﬁn%f‘vbﬁon‘ﬂ‘él& h although

ctabl e n&ﬁseltlons I nventi o
géWéTﬂ'BBF[T? 0B oTEN| ISP BHEOPIECE oD BoBUBFUIRNEQHE, BFtramuscular or

syt St ot sty

¢ R Theb forprgna itk walks e MG st Steril

prawdiumtbnlcbwltm Mood. m;@mmewmhﬁsuﬁ@rsn?ﬂ thel m\ﬁbht{ibrogenerally
[ n arriers, or xanpl e

c&%‘ ﬁurto?%ﬁe] {Qn%?%a‘ﬂ?'ﬁbp?iw Eaaliye P ngt u:rg

Phar maceuti cal conpositions suitable for t opi cal use

orPHe{?an%EPﬁceﬂr econ@%c?sflt%r%blyude{blé Nor O aﬁi'nﬁ‘iha@ﬁ%on are

aer osol or
wmr@hr@l@lm Irbéheu&m @frs;ngi@tdO@eaumpsﬂqm .Trlnese can be produced

PYyy ﬁﬁ)ﬂbfé ed‘%onﬂio)ll%' & foﬂhﬁ@“‘l"vﬁtiﬁﬁﬁe Cd%”fﬁ‘n'o?é“doﬁ@ént‘iﬁnal solid

two _or ese substanc
i I§F&IPe %@"@ﬁﬁl EPeRa 9”%‘?%@@&15}1?9'“5 tE% ﬁ%%ﬂ?“?%m”&weof
fromO0.1 to 20 15% by wei ght of the conp03|t|on for

% Tra trat
& BBk it cdmbPafidhs, S BRI (I s ERL Aise' Bff i e are
f preferaily de thelfouns ed ainimedrd, creanmelofion npastes sprgye aerosol or
I t t
g gﬁ]\f a(géﬁie\@' \ﬁﬁlﬁh a[:%l? ,S%f]t@%e afrg E)éi‘?&ﬁﬂ@ﬁ,r h@@éﬂsepoh(ethglene
s @lycats, yaleehels; anff ﬁ@"@matm@& Pfgiveér j06 imoten o&fﬂw%ﬁgjéula@ances
Squét ?gtewgﬂhgﬁéhlehtélls?gnr%gﬂ Il‘%@gﬁ?gﬁﬂﬁgﬁséht?ét%n of from 0.1 to
ot B Py Ste BhE o sicormostiens [ingrpiaden 6.4 Re%di en

concentratl on is about 1% to 35% preferably about 3%

grélgﬁi rﬁ}aqtaacgirrh)éfé rgﬁlglig%%'s&/ %&alﬁ gfti'nggﬂéfi%wc%&po}ﬁeposmons

@mtebhofoestrmsdgrmel desx cabehg irf thre Gotenpf singlen plasters which

Pré‘?é 'Iorﬁfég'ﬁ{ Eﬁse?&%act%% Qliegﬁgﬁent-gqéfndermﬁ Such

| nventl on a SO processes @g.’
c Pigsdarpasuitably ﬁ@tagbwér%qttvednmdéertt in ma,que@aﬁ tion which

Obé auﬂeﬁédaﬁhéﬂéoapfprbﬁnétbedfs@blv@wami/dretﬁs;;sér%d i R IFBSsive or
%rlspﬁarseg ina pc'aal‘ymer R su?able ath):ve mgredAént concentration is about
1% to 35%, preferably about 3% to 15%. A particular possibility is for the
active ingredient to be released by elecirotransport or iontophoresis as

described, for example, in Pharmaceutical Research, 2(6): 318 (1986).
The invention also relates to processes for preparing the compounds of the
general formula |, which can be obtained as shown in the following reaction

schemes for processes A, B and C;

Process A:



OACO't R8 RSH Acy~ RS CRSE ORR8 R 0

~F61TMSCI 1. NBC D RS Process B: R7 CK2 R OR
OAc R P~ HO"~8nHGE | K~CO, CH O ,/HO A CO HO
M 2. NaOMe MeOH'y Y, ---0 O ROY RS N R5 | F

5
Process C 15 Rl 0 NN 100 ¢S YOEt RS Y OH B Ra
H, N- NH,

N
OAc i
- - R . .. Jj —_——— —_
R 0 HO Re
'i o . Bu,BANCL/ KGO,y
Aco & CHCL (H0
A .
R5
1. NaCNBH, / TMSC)

2. MeONa / MaDH

Process B:

RY Ri A i OR R8 ’-\\‘

OAc vz j f R? ey
a1 R o :
o HO B 1. BuyBANCI /7 Ky00, R2 Ro
Rz CHTI, FHD HG B
AT * —— HO
Aco L 2. NaOMie / MeOH v
gr Y N/
Re E U F
A H

Process C:



BuBnNCl | KCO, R RO 7 CHC-Ho a0~ RO Rl RV7 0O

C~204 0ORR 0O0CYMI RL RT G2 ACOJ f MBOH MO

ACO N MeONe Ho- | --U~ - ~16~0 NHOt~ HR5 Route A X
HR5 1. R6-1, KCO- 2. Nawe/MeOH Route B R1 RV7 CY,
HOB HO .......... N"" N4 R5 K The schenes

depi cted for processes A, B and C are sel f-expl gphatory
and can be carried out thus by the skilledfwsrker.

More detqils_are, _neverth ss,. i.ndicat g-Ra-the
exp%r)Q"nﬁthgl part. The c gs of

- Aco
.
R8T 8 RE™ A Br

B oyez ! HN—NH, Sy /;
R{ o Bu,BANCI / K,CO,
@ R? R? CH,CL/ H,0
R1 o RT Raf_\\
)
o Gy ; oK R8T
R2 Q0 Re Ry R? Cyez 3
AcO B Q i
2 . R2 RO
AcO N I i MeONa f MeOH HO
N es

Y

o}
—_— I~ B
Route A HO L
:

1. R6-, K00,
2. NaOMe/MeOH [Route B

OH ——
R1 R? RBGME: .
Q 7
R2 O Ra
HO B
HO ....N/ I g e s i s L s
N
/
RG RS

K

The schemes depicted for processes A, B and C 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 31 were obtained by processes A, B and C. 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
combined with the compounds of the formula | of the invention in particular
for synergistic improvement of the effect. Administration of the active
ingredient combination may take place either by separate administration of
the active ingredients to the patient or in the form of combination products
in which a plurality of active ingredients are present in one pharmaceutical
preparation. Most of the active ingredients listed below are disclosed in the
USP Dictionary of USAN and International Drug Names, US
Pharmacopeia, Rockville 2001.
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5 exanples 1 to 31 were obtained by processes A, B and
C. O her conpounds of the formula | can be obtai ned
correspondi ngly or by known processes. The

-conpound(s) of the fornula | can al so be adm nistered

in conbination 10 wth othergactive ingredients.

A T,
Li m%uﬁomaee oMaptlantusonThey HR H864,c tardtiactidg winshlinshdsee
CQJ”@%LQ?ISES@.?) ?1? lefe’i‘H'aﬁvés Qucﬁ he fbpéﬁ&‘hhf@ tht5'send|sclosed in

partlc ﬁnergls 1 C | rovene

ef\WEL$8/038A1 rFPfsNOé(9| Rrask tAYS, aand asalin gifiegtivent hypoglycemic
C QiBEve #d rgaleﬁ‘gg/ take place either by separ ate

pgfﬂegh?ét“ IR hy BPGVESMIS AR AT aRa BN TRy IR UdE, preferably,

\A/rsmfbnwumasc al i bjguahidieés,ve lnﬁ@hﬂdid@tet sf a?ﬁamagfmm’cedmmes
| ca ar at L,Q 0 e, actll

" AEieRARIRRESHeS, BlyopBloBR, Mitiiics. Blicadbn ARia8BhlsbeRoLP-1

Di agoinists r poMsﬁﬂBANcﬂadnéhtcmam&ts oswadh Dagyg fdlan@ampls, those

PAARERPR O B9 dnd V0 golfaeeiit Kbdo RdrdiSk Ass, insulin

e Insul1n I NSu

e>§@ﬁ§lt'éef5 Linhthitoss (@fe dveRwenzumess invetedorin Hhgl Rtimakation of
f%ﬁ@c@@bgéﬁeéﬁséhd/&? #I?c%enldﬁsﬁ; 21%%d§%3érs @\‘—Pgiﬂtéose uptake,

deri vati ves such

ose dj sc
WECTHIES WHIFR RS ik @ﬁ%@ﬁ?@ Sy aéraa}tnhypeﬁlpé%mwcﬂve
hyimgrebilents ahd arftilipiclenvie dctige ettrediests, 'anpmﬁ'idsywhich reduce

L8 e WBSH VTR AN A Sl e ac on

m:tbtﬁ ATiPteandent potassium dhasoélaidise beta cells.
thi azol i di nedi ones, gl ucosidase inhibitors, glucagon

ant agoni sts, G.P-1 agonists, tEOt assi um channel
op flesembeinaent @foweewaﬁpti@w penpeunfssef fwefprmulabare

97a/d%‘ﬁtﬂﬁﬁaréddn W@nﬂﬁﬁ?ﬁﬁﬂwtﬁfa}d\ﬁm@@A%ahcﬂsé mhiBi?ddrL klich as
sensiti.zers itors of Jiver nvol.ved in

© RIS G ol UAFTaRn. Bt daasathngiogyastatn, Cefivastatin,
glrgswgatatinysi s, nodul ators of gl ucose upt ake, :
conmpounds whi ch alter lipid netabolism such as

anti hyperlipidemc active ingredients and
ani idnepembpdineentced the invgntioh, éhe sonepopulsd tvhiaula | are

I edivGRisfered Wgohﬂ)ﬁr?ﬁ"t \ﬁ%g AL SE(BI Q%&g‘pg eﬁﬂﬂl’tor such as,

active I ngredient t on the
‘t’ra@@m&f?cﬂ%ﬁm@lbeo?‘qv% dANaEYaside.| n one enbodl nent
of the invention, the conpounds of the fornula | are

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.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a PPAR alpha agonist, such as, for
example, GW 9578, GW 7647.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a mixed PPAR alpha/gamma agonist,
such as, for example, GW 1536, AVE 8042, AVE 8134, AVE 0847, AVE
0897 or as described in WO 00/64888, WO 00/64876, WO 03/20269.
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adm ni stered in conbl nation wt h an HMGCoA reduct ase
i nhi bitor such as 20 sinvastatin, fluvastatin,
pravastatin, lovastatin, atorvastatin, cerivastatin,
rosuvastatin. In one enbodi nent of the invention, the
conmpounds-of the formula | afe admnistered in

OB RBBHE 3 EASH MG Rl A ot 1 ae

padaqme’arelé in ncameinatibodivtbnta ofibratee suchends, oor tdample,

c f are admnistered in
conbi natl b%’l‘)&ﬁ%‘ﬁe b%ﬂ\g%tamm agoni st, such as, for
exanpl e, rosiglitazone, pioglitazone, JTT-501, G

2@"?%?1@ erﬁ@ob%é?ﬂ%f%@ciﬁbéfﬁﬁtn e tcgﬁ]p!d&‘ﬁﬁetdfolﬂe folfula | are

unds f or m
HBI'W& f%(ﬁ 'W@m%nﬁwmwahml\%%m@bltorsaw as, farggxample,

emmhpldemmzmomﬁ%ﬁ?s% I'n one enbodi ment of the

i nvention, the conpounds of the formula | are

adm ni ster_ed in conbination with a m xed PPAR

aliploatgembadiagomicftthe invaritions thé ebrpoumdseof B/ fobdala | are

N

| examplee bt G246, 74 tdre USvEIRA10397)t hsuctonpsurids efample,
tpmpf{qqu[ al are admnistered in conbination with a
fibrate such as, for exanple, fenofibrate,
clofibrate, bezafibrate. 5 In one enbodi ment of the

i Ig‘rvenéleitmbodlh&am@mﬁéﬂﬁﬁerﬂfont e cOrpdunds Si'tBe formula | are
ni.st.er

din nat i.on Pin r suc
BhihsSlefEe B bR i L E T hiesa BUCK Ao BreSiample,
| AT67®5enbodi ment of the invention, the conpounds of
the formula | are 10 adnministered in conbination with
bil e acid absorption inhibitor (see, for exanple, US
6/rpape Embedimest @f dha imesntions thh caspdunds Xl formulaMRare
1Z&tfl=nn|étéré&‘ﬁ1 EHF%Bma‘i!‘Bﬂtwm aéﬁl@yh@ﬁ@'ﬁ)ﬂé%ld LB8or ent such as,

c mpound t| f or.mul mni stere
xﬁH’tﬂ%rPhﬂ?W@”@F"Q@ﬁﬁV@ﬁrﬁf such as, for

exanple JTT-705. In one embodi nent of the i nvention,

o eRARR o e b Ind SRR el are

agdministered in combination with an LDL receptor inducer (see US
8,342,512), 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.

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

~ administered in combination with an antioxidant, such as, for example,

OPC-14117.

In one embodiment of the invention, the compounds of the formula I are
administered in combination with a lipoprotein lipase inhibitor, such as, for
example, NO-1886.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with an ATP-citrate lyase inhibitor, such as, for
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20 for exanple, chol estyram ne, col esevelam In one
enbodi nent of the invention, the conpounds of the
formula | are adnministered in conbination with an LDL
receptor inducer (see US 6,342,512), such as, for
exanple, HVR1171, HVR1586. 2{fgln one enbodi nent of the

i nventjo npounds of the fornmula | are
a&WWip!ﬂ‘g%éalga&gonbl nation with an ACAT i nhi bitor,
such .as, .for.exanple, —avasim-be. 30 |n-one-enbodi nent
the In t n
e v Egt g 108 (ERTRRN e Lontrdlie dTbg forfl | are

aadmlmsteeedxmpbemblrmonmmta squalenses yieiasednhibiéar, sHeh as,

ﬁy % nds of the formula | are 35
amnlstere |nc I'nation with a |ipoprotein |Iipase
i nhibitor, such as, for exanpl e, NO 1886. |In one

erFfﬁ’in’ie”@MboBfmér’fteof' tﬁtéeiﬂ(leﬁtibn tthe copfprunaigsofothet foemula 1 are
formul a are adm nj ster

Aﬁﬂr@mﬁe&eg Ihﬁgl%)lpﬂfﬁ?fb\l\{l a I@gepq%g?aﬁf%qqtaggmsﬂwl gs, for

SExahpRo G- 1(;127oo|en|eaﬁmd|a&m1t of the invention, the
conmpounds of the fornmula | are adm nistered in

conmbi nation with a squal ene synthetase inhibitor, such
adn one émbodiraent! &, thBMBvasiENy Ahe| conaprunsisbokithesfarmela | are

%%rhﬂ’éféﬂreg 3H cdnttfin fi’cfﬁ’%‘tﬂdémﬁgﬁé r?tﬂ'nf)i%rméhémasaﬁ‘@r example,

m ni s in condl nati on popr ot ei n( a)
aprkigiahi st, such as, for exanple, CI 1027 or
nicotinic acid. 10 In one enbodi nent of the i nventi on,

the conp s of t f or nu are
cdmsrRaBTORaTeR of ey Rvahtolh e GrmbQiidy gt e fahilia 1 are
exahmhiteredrih cotbinatibp with imselienbodi ment of t he

;Hﬁ,ec?ﬁe;{%ﬁjbgghrﬁﬁﬁfg gﬁ%%@gﬁ g‘&'d\%nh&h{h%h%?!r# | %té? admlmstered in

erdootbinaiien  witle aosplomdsreaf suisb B8r rfor aexarap@ tolbutamrde

?Tbghélhﬁﬂ@%pq @Iz@é’ﬁﬁgnﬂ%ﬁ’lﬂ gWith a ﬁg: fOﬂY' urea such

glinpeng gmhgdlrgentmtbe rqodrgpound’s otg the ormula I are administered in
combination with a biguanide, such as, for example, metformin.

in one further embodiment, the compounds of the formulal are
administered in combination with a meglitinide, such as, for example,
repaglinide.

In one embodiment, the compounds of the formula | are administered in
combination with a thiazolidinedione, such as, for example, troglitazone,
ciglitazone, pioglitazone, rosiglitazone or the compounds disclosed in
WO 97/41097 of Dr. Reddy's Research Foundation, in particular
5-[[4-[(3,4-dihydro-3-methyl-4-oxo-2-quinazolinylmethoxylphenyllmethyl]-
2,4-thiazolidinedione.

In one embodiment, the compounds of the formula | are administered in
combination with an a-glucosidase inhibitor, such as, for example, miglitol
or acarbose.

In one embodiment, the compounds of the formula | are administered in
combination with an active ingredient which acts on the ATP-dependent
potassium channel of the beta cells, such as, for example, tolbutamide,
glibenclamide, glipizide, glimepiride or repaglinide.

in one embodiment, the compounds of the formula | are administered in
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20 I'n one enbodi nent, the conpounds of the formula I
are admnistered in conbination wth a biguanide,
such as, for exanple, nmetformn. In one further
enbodi nent, the conpounds of the fornula | are

adm ni stered in conbination ¢@th a nmeglitinide, such

f ld.nide. In
C Remh R HEn Storeigan SRAd e “orehkitRp g EBFHgTRRS: o 9. n
c @ohibiadticon witht-&-sailfohylars-addneetformain, suﬂh_aasulfdrmlurea and
f)é%gpt}o%ea Ot?aghh a%zﬁi{ebemetfﬁitrﬁilrr]ld r%éﬁ Pdpel %ﬂl’dn&lﬁ‘@%%sulin and
cvgrn,dﬂglgim anrebt:qghtszm dasuwin anshmaﬂatm, eten
partu cul ar

5[[4 34d dr o- 3- net hyl I i nyl,met.ho

x 1P #h rpentz the pﬁm@%nﬂapﬁ&ﬁ 89{ ?a ﬁa%@dmmlstefed
e gﬁ’oﬂbﬁWHatlohh QiflP DARTISMelulbkssf eseall sc:éca@;ﬁ@-amphetamme-
adam

" RRouRR thscriot, SRHRSS kst Mefdhdial HEfSaRE gastri
acmbigng. 1I35mice"oAsakabadiAtest , alt,hd. coirlpxmmms arid tMetabolic

| 950t P01 £ 5 oL NP IRANGR W 4 ndBntnaere-
dlt-atslﬁern cmmdel {ﬁ[(ﬁmmneqvamee@llrsz -varpinoysetiygrcyclohexyl-

B fii@b%a@ﬂg?%c&' rﬁétg?eg 1-amino-
gllne I repa de t he

con%@uﬂw@ﬁifﬁfwdqu@mmé?ﬁm%2rcadp@xﬂ'&m S50y JP3artionzy-2-methy
cmbx@@ts 88,4%6, the%h?dﬁcn%zmz@nﬂdf @tc]bEﬁdmfsnyl@ne(mta:mom

SRSt s o B retn anjrapnists (o
anid(2-mednyiberzoxaepl@Hyl)8-HeS maghthgritior-Aiviyreans ul hydracbloride
t r@ﬁ %@azéo?‘ng%a Ha"SbhRIANS ygga{rfegpf"l Ra 48581 PR, 7-tetra-
fdwldrwmléam&ﬁndnvndmﬁeyluvapanﬁd@n@f th@xah@r mul acnd ar e salt
gocg:%@%m elt-g\rlnpn nméél Qgpé’gh{br nsr,gi:{sr’r(E U'[%Jh%tgyl(-mtla
O, 5 SrtnesLonn Zolpropvlpe iy THiEses)
m@RF B‘FS mﬁs @E QJrocorMh?]; necoriteagtmisivt Babagonistt(e.g.
ReG&a ﬁﬁl FFS'I% ne_sL g{nyflrgﬁﬁy pjﬁryl)l\ﬁﬁ @Bﬁ%g{hﬁ AH-indol-

{zs-wo;tymmyiammaj@zmm 2-hyldrochioldet hgIWD: cy&1/8B454)),- MSH

o b{}@@%?&& §t|m|ﬁ¥aqfhgf hf18rrrhgr‘?e)( CHorisR83/3¢K-A%gonists  (e.q.
1,{2;[4-(4 rp&]ﬁdiimﬁﬁ'mwﬁbelé}‘i)ﬁZ(ZMCIQBG)M%h%h@ZO' -2-yl-

[ ZarBamBoNBY? dindBiMMdol-1-ylacetic acid  triflucroacetic acid  salt
(WO 99/15525)), serotonin reuptake inhibitors (e.g. dexfenfluramine),
mixed sertoninergic and noradrenergic compounds (e.g. WO 00/71549),
5HT agonists, e.g. 1-(3-ethylbenzofuran-7-yl)piperazine oxalic acid salt
(WO 01/09111), bombesin agonists, galanin antagonists, growth hormone
(e.g. human growth hormone), growth hormone-releasing compounds
(6-benzyloxy-1-(2-diisopropylaminoethylcarbamoyl)-3,4-dihydro-1H-iso-
quinoline-2-carboxylic acid tert-butyl ester (WO 01/85695)), TRH agonists
(see, for example, EP 0 462 884), uncoupling protein 2 or 3 modulators,
leptin agonists (see, for example, Lee, Daniel W.; Leinung, Matthew C.;
Rozhavskaya-Arena, Marina; Grasso, Patricia. Leptin agonists as a
potential approach to the treatment of obesity. Drugs of the Future (2001),
26(9), 873-881), DA agonists (bromocriptine, Doprexin), lipase/amylase
inhibitors {e.g. WO 00/40569), PPAR modulators (e.g. WO 00/78312), RXR
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3-0x0-2, 3, 3a, 4, 6, 7- hexahydr opyr azol o[ 4, 3-c] pyri di n-5-y
1)-1-(4-chloro 15 phenyl)-2-oxoet hyl]-am de; (WO

01/91752)), orexin antagonists (e.g.
1- (2- met hyl benzoxazol - 6-yl ) - 3-[ 1, 5] napht hyri di n-4-yl ur
ea hydrochl ori de (SB-33486%0A)), H3 agonists
C hex 4 imethyl-1,4,6,7-tetra-
Pgﬁ"[ﬁ'&ﬁﬁf%l-rﬁi %(aQPBS’??ﬁ di n-5-yl)propan-1 -one oxalic
aC| d salt (V\D 00/ 63208)); TNF agonists, CRF

f‘%antgl?% eﬁ@enyfeﬁt Bf_@'ié"g{\)é\‘ukl? g‘\% f)l hFéI[ %%tlﬁe mqrgdlent iS l%ptm

M $8e, mmﬂmesgﬁer}specm IBHhaﬁha@oaum ys¢ of @eptm" Sa!vador
ir.Pé%ﬁErt 'Gbmegr/%‘ﬁﬁﬁcﬁl n JQQ%?" ﬁirﬁhbﬁaﬁ t E§§?l'2t9?)é) njon on

4-chl or o- aresul
Fyracotherapy 620013, 94183 1&k no] et hanol
hydr ochl oride (WD 01/83451)), I\/ISH

QQELSESC%E @Heﬁl tl n Qro'%n”mf )mgr%glen de%[ﬁ\atamine or
{ 2arhghétanthé.or o- 2, 5- di met hoxyphenyl ) - 5- (2- cycl ohexyl et

t . . . . .
2 sy ehaddiiente the ) pifips) 25tyR | Mggient, § gfenfluramine or
trdé)«femﬂumame c acid salt (WD09/15525)), serotonin
" GHRErRAer é?'ﬁb&hfr%h? thé: erde?ef&gr?ﬁ%ﬂéﬁ%'ﬁ‘t %egniutré%?ﬁaed
sertoni nergic and rora ener i C
V\d@@npleg;ngg) imeir,ytnthggghers@cgweén@redlent is orlista

1-(hret émibbgirwdh UhabtileyAdtReNRG R asombin«aoa@t ehé&mtbimine.
30 (VV001/09111), bonbesin agonists, galanin

ant agoni sts, growth hornone (e.g. hunan growt h
hdnrmte)amtgrdm\eht tthe roomepoeidsasi thg foomodauhdse administered in

PRME a6 @ﬂhﬁ&ﬁﬁg RTRBO0hRUVER ARG dgehs (sce.

esfpéexama)m sygmax RZufoh $tet al( Saseb op pr@pﬁjatgqn for
Eﬁr&atﬁ@%t 8§14)hny A tlaFl:Q?xl?ﬁé“ %lﬂV@N@Es3 IRPdHHER%'FW (2001

see or exanp

N ,
Lé%ﬁb?) m"(@me@s@ ). GO gy qqr@h&onmmaaproduct from
G Ngt#inovaLaNUirtioa. Sb@&hltrésa&OFbéd In d%nt@@‘-rﬂﬁt—ll EIhdustnepark

Fﬂ'ﬁ(&&éﬁ? h@%% Pra%{rgME@sg(c}g br?a JBR \gl&'bﬁagq;ryax |s pOSSIble in

( boremgrepatation, obdpy esepa)ratel |ania$|a(sa'at4bmsef contpduirider ®f the

03})%@%9 g‘gﬁxg@‘g@%‘a &%@ﬁc ¥ é) i om\éﬂnec’ﬂ?n also be

erastbﬂlnlﬁeneddﬂ the doim\af fepd produnis @unbraSa&@r example, In bakery

| NGH8AEE Y mifediidrs ;.  see, for exanple, "Perspectives
in the therapeutic use of leptin", Salvador, 5

Javi er; Gonez- Anbrosi, Javier; Fruhbeck Gema, Expert

th hilbbe @ppré&a@tea&nat beemlfam&bmbﬁ{ali@h ofhﬁéﬁ:oh@ﬁ&mds of
one enbodi the other_actiyve |neq1red I S

deﬁrfﬂH%\?téﬂﬂ k] ophe or more of the aforementidne compounds and

optionally one or more other pharmacologically active substances is

regarded as falling within the protection conferred by the present invention.
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|

anphetam ne. 10 In one enbodi nent, the other active

ingredient is fenfluramne or dexfenfluramne. In
anot her enbodi ment, the other active ingredient is
sibutram ne. 1In one enbodi nent, the other active
ingredient is orlistat. 15 Ipf1one enbodi nent, the

ot her actlvghlngredlent i's mazi ndol or phenaterm ne.
In o hGdi® ment, the conpounds of the fIa | are
adm ed- |, - con‘ol nation wgh-b t,sc;H :
erad fisol ubl e bul ki ng *ﬁgtf (s forO
exanpl ¢, carob/ Caronmae (Zamf {y, I , Carob pulp

of | hyper chol est erol erni a,
O~ Septtct), 18(5), 230-6) .

.pec altids & R n§fedi ents Gakq+s
€park™ Héchst, 6&§926 Frankfurt/Main)).

Conbi nation with Caronax, IS possible in one
preparation or by separate adm nistration of conpounds
of the f8mula | and Caroffex.~garomax can in this
connection al so be 25 adm ni ed in the form of food
products such as, for exanple; prrogue 85
muesli bars. It wll be appreC|ated that .ever

ADVANCES| | N THERAPY (209
S ont &

sui tab i ngtion of the coﬁbounds of the oH
i nventio th gne or nore of the af csemewt i ontd
conmpoun ot onal |y ogg or nore ot her

phar macol glcallyﬂaaj véﬁs@b&taﬁces IS regarded as
falling Within the~gfo

o 8Pferred by the present
inventionN 21 CH3 CH3- 0 ~NCCH OHHNONHCHH

3 c CH3 SI__ QSpesd CH OPC 14117 O]TT 705 cl Br 0 C

SB-204 990 HOOH | N~ 0 CH3 H O NyA N1 0 1~1 CH_3
Cl-1027
/ \v/o

\/ CH

BMS-188494 3

oC.,
oYy -

JTT-501




NO- 1886 0 OH H 3c

~tOH CH 3 C

HO, ~S/"/ 0 HBC CH3 ao P, 0 CH3 O HC O CH 3
BM5-188494 i~~~ H3 00 CHOOH ONOOHCH3 11/ O
G1262570 010- NO H JTT-501 1 22 The exanpl es
detailed bel ow serve to illuggrate the invention
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| .The tomppunds pf thenforoua | are distinguished Ibyclerpficias effegts on

b;q;mﬁ%dﬁ]e‘?él%dli@ﬁl fiR gé‘r‘ﬂ &Iléjrcgégy ?rde\’?%ﬁ Hg%ﬁ&:ﬁn@é’ose level and
paa'ei itakle fme;hq dv&atm@ﬁb o & g L@aféetw@v& dighgtes. The
afcﬁ;rﬁpbdrﬂi%' @an‘ fHeréfofe beaahpRpbd Hore/ BE inl camBinaYieR vdth other

d ba} gFucose ?owenng 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,
nephropathy, retinopathy, neuropathy and syndrome X, obesity, heart
infarction, 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 300ml with icecold distiled 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 MgCls 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, SS-34 rotor) for 30 minutes. The supernatant is discarded,
and the precipitate is rehomogenized in 60 ml of 12 mM Tris/HCI buffer
(ph 7.1)/60 MM mannitol, 5 mM EGTA using a Potter Elvejhem
homogenizer (Braun, Melsungen, 900 rpm, 10 sirckes). Addition of 0.1 ml
of 1M MgCls solution and incubation at 0°C for 15 minutes is followed by
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conmpounds can therefore be enployed alone or in-

conbi nation with other 5 bl ood glucose-lowering active
i ngredi ents (antidiabetics). The conpounds of the
formula | are further suitable for the prevention and
treatnment of | ate damage fro@6di abetes, such as, for
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preC| pitate is discarded and the supernatant, which

' f
20 & Bl ﬁg? Bl ijediig Aot
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aﬂé sio %i?qro :t%f;vggﬁgél? d Ij-'cg]rc;l)]reparaﬁlon of ’51DC 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 vesicies took place
as described above. '

ea

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.

Preparation of brush border membrane vesicles from the renal cortex of the
rat kidney
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26 centrifugation again at 3 000 x g for 15 m nutes.
The supernatant is then centrifuged again at 46 000 x
g (20 000 rpm SS-34 rotor) for 30 minutes. The

preci pltate is taken up in 30 mM of 20 nmM Tri s/ Hepes
buffer (pH 7. 4)/280 mM mannf ol and honobgeneously
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sl i r [ it | \Caei
ARSI Bl o icods O3ERe By Kb BRer TnormgleBle fosicles
-800C. Preparation of the

The uptake of ["*C]Habeled glucose into brush border membrane vesicles
was measured by the membrane filtration method. 10 ul 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 pl of a solution of
10 uM [*C]D glucose and the appropriate concentrations of the relevant
inhibitors  (5-200 uM) in 10 mM Tris/Hepés 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 cellulose nitrate membrane filter (0.45 pm, 25 mm
diameter, Schleicher & Schill) under a vacuum of from 25 to 35 mbar. The
filter was washed with & ml of ice-cold stop solution. Each measurement
was carried out as duplicate or triplicate determination. To measure the
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Preparation of brush border nenbrane vesicles fromthe
renal cortex of the rat kidney 27 Brush border

-menbrane vesicles were prepared fromthe cortex of the

rat kidney by the nmethod of 2Bi ber et al.- The ki dneys
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menni t ol using &3 tuberculin syringe with a 27 gauge
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C] D gl ucose and the appropriate concentrations of the

rel evant



i nhibitors (5-200gM in 10 mM Tri s/ Hepes buffer (pH
7.4)/100mM™ NaCl /100 mM mannitol. After incubation for
15 seconds, the transport process was stopped by
adding 1 m of ice-cold stop solution (10 mv

Tris/ Hepes buffer 35 (pH 7.4/ 150 nM KClI) and the
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dis nm - of - an apprepr+ate scintik

( Qui i®isser Analnpt/iskofaTbH,  Fran

Mai n) , andHBeradloactlwty was determ ned by | qui‘d
scintillation nmeasurenent. The neasured val ues we Br

absof
experinment . dependent.) Exanple No. |C50 41M

Phlorizin 16 14 2 0.4 3 0.3 The preparation of*® Br
various examples is described in detail below, and {he
15 ot her conpounds of the fornmula |I were obtained

anal ogously: 29 Experinental part: Reaction schene:
synthesis .of aedronogl ycosides OH Ot 1. Ac20 | Pyr g,

|cIe Srﬁ Een ion was immediately filtered with
W%ﬁ"? a E@% a cellulose nitrate nmenbrane filter

(0 45. | . 1m- 25-mm di-anet-er, Schl-eicher & Scholl).

BBty AR DGRyt L Ler ves

nmeasur enment
triplicate

carried out as duplicate or Ohc
term nation. To nmeasure the 28 uptake
sybstrates, the*AEfBFEne filter was

obtai ned as ipm 5 (di sintegrations per nmnute) after
calibration of the instrunent using standard sanples
and after correction for any chem | unm nescence

pr esent The gactive ingredients are conpared for oA
act|V|tyo he basis of 1C50 data obtained ihA th
transpqrt Assay on rabbit sAHiGC/iPt estine brush bof der
10 nenb Vesicles for selested-substances. °

"be speeifsra-and AcO

1. Ac,O / Pyr
Q 0
HO - AcO
F OH 2. HBr / AcOH F

HO Aco
Br

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

CAc

AcO

Aco
Bgr

5.0 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 45°C for 4 hours. This results in a clear reaction
solution which is concentrated 12.0 g of crude product are obtained. This
crude product is dissolved in 160 ml of 33% strength HBr in glacial acetic
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AC20 Pyr 0 0 HOOH 2. HBr I AcOH ACOHO AWSr 4 H

" OAc. |- AC20 / Pyr 0O HO AcOHO Am OH 2. HBr | AcCH
F__Br 65
1- Brono- 4- deoxy-4-fluoro-2,336-tri-0O acetyl -al pha- D gl

u ) fp% F c 0,.D. 2T :
m%%ﬁfag@ !F deoxsyt-ggfq f_?fjgor%'ﬁ[}%ﬁ%%@%afﬁ gs%hgu ,B\p-lc-)rll'|3 %) action
arselutionsip éhee pauredsinteda-ofixtaye 0fli308 gantiiceoand 360 ml of ethyl
aGRkbifiea ' ry | AH08 il { ;
;e TR iyl Tater IR 1ACL VbRl Aehdfuton
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)

AcO

_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)

QAc

AcO

Aco

6

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
(92%) of 6 are obtained as an amorphous solid.
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solution which is concentrated. 12.0 g of crude
product are obtained. This crude product is dissolved
in 160 mM of 33%strength HBr in glacial acetic 30
acid and left to stand at roomtenperature for 2
hours. The reaction sol utiog Is -then
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1-Methoxy-4-deoxy-4,4-difluoro-2,3,6-tri-O-benzyl-alpha-D-glucose (8)
OBn

QO
BnO

BrO OMe

369 g (7.9 mmol) of 1-methoxy-2,3,6-tri-O-benzyl-alpha-D-glucose 7
(Tetrahedron Asymmetry 2000, 11, 385-387) were dissolved in 110 ml of
methylene chloride and, under an argon atmosphere, 3.6 g (8.5 mmol) of
Dess-Martin reagent (Aldrich) are added dropwise. After 3 hours at room
temperature, the mixture is diluted with 300 ml of ethyl acetate/n-heptane
(1:1) and washed 1x with NaHCO3 and 1x with NaS203 solution. The
organic phase is filtered through silica gel and concentrated. The residue is
separated by chromatography on silica gel (ethyl acetate/n-heptane 1:1).
2.90 g (79%) of the ketone are obtained. This is dissolved in 30 ml of
methylene chloride and, under an argon atmosphere, 4.0 ml of BAST
([bis(2-methoxyethyl)amino]sulfur trifluoride, Aldrich) are added dropwise.
After 20 hours at room temperature, the mixture is diluted with 200 ml of
ethyl acetate and washed carefully (extensive effervescence) with cold
NaHCOs3 solution. The organic phase is filtered through silica gel and.
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013n 013n 1. Dess-Marrin F O 0 HO

F 1.

HBr AcOHF O co ~ 1A A AcO 2. AcO AcOH H 2sol AcO

QAc AcOBr 9 10 :

| - Met hoxy- 4- deoxy-4, 4-di fl uog®-2, 3,6-tri-0O benzyl - al ph
?J;ngégﬁgé)t%ﬁoﬁg %s%%lré istgpa?éte% b? nc%rc'?r%ca)to%'\r/g—?\phf/3 o%' giﬁcaq gel
1{etbyhasstas/gheptarie O1hehByd (8H%hef B-ayb whisined as a colorless
(Bt rahedron Asymmetry 2000, 11, 385-387) were

dissolved in 110 ml of 10 nethylene chloride and,
under an argon atnosphere, 3.6 g (8.5 mmol) of

Darse bRy L) ALK BFGH) Abirahd) ety R Rd-lnud

P b R P i e )
diluted with 300 M of ethyl acetate/n-heptane (1:1)
and washed Ix with NaHC03 and 1x with Na2S203
solution. The organic phase i s®Aktered through
silica gel and concentrmted. ~The residue is 15
separated by chromat ogrigphy /jon silica gel (ethyl

acet at e/ n- heptane 1.g)-. 2. 79% of the ketone
are obtained. This is di 30 mM of nethylene
chlori de and, undef here, 4.0 n of

BAST AcO OAC

2.30 g (4.7 mmol) of 8 and 2.0 g of Pd/C (10% Pd) are dissolved in 150 ml
of methanol and 10 ml 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
chromatography (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. C7H12F205 (214.17) MS(DCI): 215.4 (M+H").

700 mg (3.3 mmol) of this are dissolved in 3.5 m! of acetic acid and 6.3 ml
of acetic anhydride. Addition of 0.2 ml of conc. HySO4 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 with aqueous NaCl solution, filtered through a little silica gel and
concentrated. The residue is separated by chromatography on silica gel
(ethyl acetate/n-heptane 1:1). 300 mg (25%) of 9 are obtained as a mixture
of anomers. C14H1gF20g (368.29) MS(DCI): 369.3 (M-+H")
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chronatography on silica gel (eagx%
acetate/n-heptane 1:1), 2.6 g-(8 £ 8 are obtained
as a colorless oil. 5
4- Deoxy- 4, 4-di fluoro-1, 2,3, 6-tfetra-0-acetyl -al pha-D- gl
ucose (9) OAc F O c 2.30 g (4.7
mmol) of 8 and 2.0 g 'of PY/ are dissolved in
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solution is concentrated an e residue is purified
by flash chromatography (nethyl ene
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nmg (83% of

1- met hoxy- 4- deoxy- 4, 4-di fI uor o- al pha- D- gl ucose as

W G0emgni®: S hrmuksl) sﬁtetndaac@téltﬁ BREBeHigsdivedlin) 13vB(l BEBB% strength -

7 {5 40 9 ) S G or 6 s

athe eanting goiudien igdhin pouredfinty 2 riktuse of dfcg ofizg@nd $0 ml
q%fut | Ida@é‘tatethHé b%rﬁ‘é pﬁQQQ it %as"he'li i B§ Wlﬁ?‘é&h?&s NaCl

n_.|s Into a m xture

ariPlutpngfi Itgfede’ghﬁgtpgrh@étﬂéq silicaigel angdgancepiated. glghe resndue is
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obtained as a m xture of anoners. Cl14H18F209 (368.29)
M5(DCl): 369.3 (MH+) 33 :

| - Brono- 4- deoxy- 4, 4-di fluoro-2, 3,6-tri-0O acetyl -al pha-

D- gl ucose (10)




OAc FO O F ACO Aco Br 10 300 ng (0.8 mmol) of
tetraacetate 9 are dissolved- in 13 mM of 33%strength
5 HBr in glacial acetic acid and left to stand at room
tenperature for 6 hours. The reaction solutionis
then poured into a m xture 08410 g of ice and 10 ni

el B e, SyrheSisiran oy BHRERP SRR 21T

si-t i-ca—gel--and—eoneent r at ed. —The resi-due—i-s— separ at-ed-
by chromat ogrgphy POO (et hyl acetate/ heptane 1:1). 112
mg 10 (SE;/@C%@O are obtained as a col orl g&s;, sol i d.

C12H15Br 9.15) MS(DCl): 389.2 (M 34
Reaction schene: Synthesis of the a-braoyugiyeosides 14
0 OvVHgM 0O O F BAST 0 AC20 e or DAST\' 400-~-)
AcOH | 4_® 0 0~60e 0610 12 8% O
05 O\ BAST - 0 Ac0
OMe or DAST N ACOH / H,80,
0 OMe
o
11 '
12
0

Q0
é&
o Fo - o\fo HBr o) 0
33% in AcOH
13 14

5 Methyl 2,3,6-tri-O-benzoyl-4-fluoro-4-deoxy-a-D-glucopyranoside {12)

OMe

12

3.0 g of methyl 2,3 6-tri-O-benzoyl-a-D-galactopyranoside (Reist et al.,
10 J. Org. Chem 1965, 30, 2312) are introduced into dichloromethane and
cooled to -30°C. Then 3.06 mi of [bis(2-methoxyethyl)aminolsulfur
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di @ﬁtqefyacgiwqmem up fakeslaceiw qm tothg 3 V§ C[e&gepf'on
the reaction solution is refluxed for 18 h 10 after
addition. Wrking up takes place in analogy to the
above description. |

i Cl)%-)@gtc}e'lym,3,66&t-0-bé)1mylz4}ﬂuoﬁeﬂ-dmxy-glwtensq(@) ucose

#
253

12.0 g of the compound methyl 2,3,6-tri-O-benzoyl-4-fluoro-4-deoxy-o-D-
glucopyranoside are suspended in 150 ml of acetic anhydride. 8.4 mi of
conc. sulfuric acid are mixed with 150 mli of glacial acetic acid and added to
the mixture while cooling in ice. The mixture is stirred at room temperature
for 60 h. The reaction mixture is'poured into NaHCO3 solution, and this
solution is extracted with chloromethane. The organic phase is washed with
NaCl solution, dried with NaSQ4 and concentrated. The residue is
recrystallized from ethyl acetate and heptane. 5.97 g of the product 13 are
obtained as a colorless solid.

CogHosFOg (536.52) MS(ESIT) 554.15 (M+NH4").
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are 25 obtained as a col ori(ess

0O FO , 01~ TO 00 0 13 15 12.0 g of the conpound

nmet hyl 2,3,6-tri-O benzoyl -4-fl uoro-4-deoxy-a-D
gl ucopyr anosi de are suspended in 150 m of acetic
anhydride. 8.4 m of <conc. sulfuric acid are m xed
with 150 m of glacial acetiggacid and added to 20 the
m Xt ure i.le coo ce 1 xture s stirr
A-BERP V@Hﬁexmh 8F0-313.bri0-benacybatahach aheose d 1)
poured into NaHCO3 solution, and this solution is
extracted with chl oronet hane. The Qrgani c phase is
washed with NaC solution, dried Na2SO4 and
concentrated. The residue is rek gl | i zed from
ethyl acetate and heptane. 5.97 ¢ he product 13
sol1’d. C291-1251709
(536.52) MS(ESI) 554.15 (N%NH4~ . 36 .
| - Brono- 4- deoxy-4-fluoro-2,3,6-tyi-0O benzoyi -al pha-D-g
lucose (14) 0 FOO "40 Bry70 14 5 1.44 g of
1-0- acetyl,
2,3,6-tri-0O benzoyl -
di ssolved in 20 ni f h br cid in glacial
acetic acid (33% . e@)at rpom tenperature.
After 5 hours, the mikture is|addeddro ice- water, and
t he aqueous phase is : ge tinmes with
di chl oronet hane. T Mc phase is washed
with saturated 10 { p chlori gle soljution, dried over
sodi um sul fate and ®wgporated to~_gFyness. The crude
product is filtered with ethyl acetate/hdptane (70: 30)

ygl ucose are

144 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 added to ice-
~water, and the aqueous phase is extracted three times with
dichloromethane. The collected organic phase is washed with saturated
sodium chloride solution, dried over sodium sulfate and evaporated to
dryness. The crude product is filtered with ethyl acetate/heptane (70:30)
through silica gel. 1.40 g of the product 14 are obtained as a colorless

- solid.
C27H22BrFO7 (557.37) MS(ESI") 574.05/576.05 (M+NH4"). |



through silica gel. 1.40 g of the product 14 are

obtained as a colorless solid. C27H22Br FO7 (557. 37)
MS( ESI +) 574.05/576.05 (M+NH4+). 37 - Reaction schene
A: Synthesis of Exanple 1 OAC 0 0O Ho Bu, BANCI KCO

F- 0 A+ CHC, | HO AC Br372 1ls OACF 0 1. _
Ve Am 0 &s 16 0" O
F-- gﬁ%gpfg&ne%;&m{%mﬁ Ilf_' 5 Further
exenmpl ary—eoenpounds: -OH-- 0 F- - HO 0 e S
OAc
Q
E ° HO BuBnNCH/ K,C0,
AcO + __ °\
Aco L S CH,CL/H,0
2 15

1. NaCNBH; / TMSCI
0 -

\ 2. MeONa / MeOH
O
16
[+}
F [w} o
HO
= \
HG N
17 { Example 1)
5 Further exemplary compounds:
OH
Q
F
HO
Q
Ho \
18 (Bample 2) 19 (Example 3)

PO A0

20 (Example 4) 21 ( Bample 15)



HOO~ 0 SO0, HO 18 (Exanple 2) 19 (Exanple 3) F ~\
O\ 100\ OH4 0 O F~HOHO-11 20 (Exanple 4) 21
( Exanple 15) 38 COHoff OOF'- 1 OFO\ / HONO

'HO\ $ HO\ $22( Exanpl e 18) 23 (Exanple 17) OH 0

OH FOHD\ / | F HO 238(Exanple 19) 25( Exanple
11) of f OHHO \ $Of 0 26 (Exanple 32) NO - OH

s b o

22 ( Example 18) 23 { Example 17)
oH
o . L CH
F o
HO . { o
e _ E
HO xS Ho ° —
HO L

24 { Example 19)

oM
Q
HO o
F
HG . s

. 26 (Bample 12)

OH
27 ( Example 21)
o
] HO DC(OC!
oH
HO 2 S .

28 ( Example 22) "o

on .
o
Fﬁ/ o 29 (Example 23)
HO Br
V RO ™ s

46 { Example 26)




27 (Example 21) O FHOO\ C HO O 2
HOo - F OHHO F 029 (Exanple 23) 0 HO -, s Bf HO

46 ( Exanple 26) 39 OCF3 F-- 0 10 Ho s HOS 30
(Exanpl e 25) 31 (Exanple 24) 0" 0 0 HO CH 32
(Exan'ple 16) 0 O -ao\ Ho~ #$9' le.1l HO 33 (Exanple
13) 0 OCF3oN H H0341Exarrplel4)00
30 { Example 25)
31 (Example 24)
OH
Q ) S
g ° __ \
HO \ s o

33 ( Bxample 13)

34 | Example 14)

oH )
A7 {Example 27)

HC OH

HO
a

x
L+
Q

48 (Example 28) ' =
HO 2 5

49 ( Example 29)

8 (Exan'ple 22) F



HO 47 (Exanmple 27) OH OH 10~ HO F, ..z 48 (Exanple
'28) 0 HO 49 (ExaMple 29) 40 Exanple | (conpound 17)

10

15

20

25

OACO 0 A0 F-- 0 ACOS 16 5400 ng (1.7 nol)

.of (3-hydroxyt hi ophen-2-yl) (4-nmet hoxyphenyl) -

met hanone (15) CI DE Applicatjgn Nunber 10231370.9
(2002/ 0049) and 200 ng (0.54 nmol) of bromide 2 are
di Bxamplait .(@prepwnct)ﬁ)nret hyl ene chloride. 160 ng of
BU3BNNCI (PTC = phase transfer catalyst), 320 ng of 10
K2C3B and 0.4 m opapater are successively added to

this sol ution,
terrperaturefo
diluted with 20 moof ethyl acepate and flltered

chis the_n stirred at room
20 hours. The reaction solution is

silica
of 16
010S

16

400mg {(1.7mmol) of (3-hydroxythiophen-2-yl)(4-methoxyphenyl)-
methanone (15) CDE Application Number 10231370.9 (2002/0049) and
200 mg (0.54 mmol) of bromide 2 are dissolved in 6 mi of methylene
chloride. 160 mg of BuzBnNCI (PTC = phase transfer catalyst), 320 mg of
K2CO3 and 0.4 ml of water are successively added to this soluﬁon, which is
then stirred at room temperature for 20 hours. The reaction solution is
diluted with 20 mi of ethyl acetate and filtered through silica gel. The filtrate
is concentrated and the residue is separated by chromatography. over siiica
gel (ethyl acetate/heptane = 1/1). 160 mg (56%) of 16 are obtamed as a
colorless solid. Co4H25F010S (524.52) MS(ESI )525 12 (M+H )

OH

HO A S
17

150 mg (0.29 mmol) of compound 16 are dissolved in 4 mi of acetonitrile.
This solution is cooled in an ice bath and then 150 mg of NaCNBH3 and
0.2 ml of TMSC! are added. The cooling is then removed and the mixture is
stirred at room temperature for 2 hours. The reaction solution is diluted with
20 ml of ethyl acetate and filtered through silica gel. The filtrate is
concentrated, and 150 mg of crude product are obtained. This crude
product is taken up in 4 ml of methanol, and 1 ml of 1M NaOMe in MeOH is
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20

00 HOO HOS S 17 20 150 ng (0.29 mmol ) of
conpound 16 are dissolved in 4 ml of acetonitrile.
This solution is cooled in an ice bath and then 150 ny
of NaCNBH3 and 0.2 ml of TMSCI are added. The cooling
is then renoved and the m xtdde is stirred at room

SRR ol i Py R 8843 kg oot anc

t mO@Gghtraieldl. eaddgbe regiduefis Ipuriied by c®matogmaphyaaredilica gel

(ﬁ%c ehd cﬁforﬂ%%ﬁ@thﬁﬁ@ﬁ&ﬁc %?1‘?11\89% Bﬁﬁ%) P?@ggpgqeo er 2
a‘i@aj«g £ 1¥nei pblained a8ceceolofiess ol Gaarl21hheS (384.43)

MMEES] )40312¢t(MaJH *\9\4 th methanolic HC and
concentrated, and t residue is purified by

chr omat ography on si I ica gel (nethylene
chl ori de/ met hanol /conc ammni a, 30/5/1). 76 ng (69%

0 are obtained as a col orless
SEtartpieie iibey ?1%)84 43) 5 ME(ESI+) 403.21
(M+rH20+H+) . Exanple 2 (conpound 18) OH ro F 0O HOO
\ HOs 10 18 16 ng (0.47 mmol) of

( 3- hydr oxybenz0t hi ophene- 2-yl ) (4- met hoxyphenyl ) -

met hanone (Bur. J. Med. Chem 1985, 20, 187-189) and

300 nmg (0.8Q0 pmpl) of brom de 2 = di ssolved in 10
mM R 120 gy of C (PTC =
phasiee Catatyst N aqueous

sodi um hydroxfde sol uti gnaye suc essi vely added to
this solutibff, which iisi then boil ed under reflux for
4 hours. The reactiotion is diluted with 20 ni

of ethyl acetate and ered through silica gel. The

filtrate is
18

100 mg (0.47 mmol) of (3-hydroxybenzothiophene-2-yl)(4-methoxyphenyi)-
methanone (Eur. J. Med. Chem. 1985, 20, 187-189) and 300 mg (0.80
mmol) of bromide 2 are dissolved in 10 ml of chloroform. 120 mg of
BuzBnNCI (PTC = phase-transfer catalyst) and 1.5 mi of 1 N aqueous
sodium hydroxide solution are successively added to this solution, which is
then boiled under reflux for. 4 hours. The reaction solution is diluted with
20 ml of ethyl acetate and filiered through silica gel. The filtrate is
concentrated and the residue is separated by chromatography on silica gel
(ethyl acetate/heptane = 1/1). 135 mg (51%) of pale yellow solid are
obtained. This is converted into compound 18 with 100 mg of NaCNBH3
and 0.2ml of TMSCI and then with NaOMe/MeOH in analogy to the
preparation of compound 17. 46 mg of 18 are obtained. C22H23F058
(434.49) MS(EST) 479.18 (M+CHO2).



concentrated and the residue is separated by
chromat ography on silica gel 20 (ethyl acetate/heptane
= 1/1). 135 ng (51% of pale yellow solid are
obtained. This is converted into conpound 18 with 100
mg of NaCNBH3 and 0.2 ml of 4JMSCI and then with

/ i n anal o to the preparation of conpound
1Fxampleg (RompoundsTpt aj ned. C22H231706S  (434. 49)
MS(ESI-) 479.18 (M+CHO2-). 42 Exanple 3 (conpound 19)
OH FO HOOO HOS 5 178 ng of
( 3- hydr oxyt hi ophen- (4- met hoxyphenyl ) nmet hanone
(15) and 90 ngy ofr"bromide 4 are reacted in analogy to
t he synt hesi
obt ai ned as

OH HO io

and 100 ng of bigMm are r actEQ in anal ogy to the
synthesis of exanple 1, and 5%y of 20 are obtai ned
as a colorless solid. C18H21F06S (384.43) 20 MS(ESI+)
403. 21 (M+H2O+H+) . Exanpl es o (conpound 25) and 15
(conpound 21) are synthesized in analogy to the
synthesis of exanple 1 starting fromthe appropriate

hygeany 4Tl @RISRy tRIBENRER-R(@ThEfogypHehyl)methanone (15) and
90 mg of bromide 4 are reacted in analogy to the synthesis of example 1,
and 49 mg of 19 are obtained as a colorless solid. C1gH21FOgS (384.43)

MS(ESI*") 403.21 (M+Ho0+H").

Example 4 (compound 20)

OH

HO

HO \ S
20

200 mg of (3-hydroxythiophen-2-yl){(4-methoxyphenyl)methanone 15 and
100 mg of bromide 6 are reacted in analogy to the synthesis of example 1,
and 59 mg of 20 are obtained as a colorless solid. C1gH21F0gS (384.43)
MS(ESI") 403.21 (M+H20+H™).

Examples 11 (compound 25) and 15 (compound 21) are synthesized in
analogy to the synthesis of example 1 starting from the appropriate
- hydroxythiophenes and the bromide 2. . "
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Exanpl es 16 (conpound 32), 17 (conpound 23), 18
(conmpound 22), 19 (conpound-24)7 21 (conpound 27)j
22- (compound- 2-8), 23 (conpound 29), 24 (conpound
31), 25 (compound 30), 26 (conpound 46), 27 (conpound
47) 28 (conpound 48) and 2%J conpound 49) are

ESHIRIS AP dRPERRIBRrZle 4/ HFBRBSIH SindRBomRAaB ). 19
b(cﬂmmmwu)l%&ar(pbmpwnd QIR ebragunds2&)y 38 f(eennpednd 129),

o2 CRhebirt 00 ES EbOuR) 30T A Rt i ). 2 GpffBound

EAZ R GeconPaundrl) and 23 Ycampound 48brase @matfr@s)zeérle analogy
g&&ﬁ@@%ﬁﬁgs@ b eﬁﬁﬂgf%?f o%?rltgp%r&ﬁ rﬁ&:{ﬁ‘ﬁiﬁrﬁﬁé’ hgﬁ gﬁg@gﬂaﬁhenes

t ﬁédﬂh%hﬁd’ﬁl 2 1eﬁ‘nd subsequent |y deprotecting with
NaOve/ MeOH i n anal ogy to exanple 1. 15 Exanple 20

BRI J25@brisound 28] 1S SR heset MoatAlony 3. e sypttesis of

1example hetdrtiogfrom th@ apﬁoprﬁﬁemydmyﬂmbpm&and bromide 6.
Synt hesis of Exanple 5 HO OAc N 1. Bu3BnNClI K2CC3 O
NCHH FO02d220 NF+ C3 AcO'C Aco 35 2. MeONa
MERemptesBri 3Gdonpound 33) and 14 (compound 34) are synthesized in

analogy to the synthesis of compound 16 by reacting the appropriate
hydroxythiophenes with the bromide 2 and subsequently deprotecting with
NaOMe/MeCH in analogy to example 1.

Example 20 (compound 35) is synthesized in analogy to the synthesis of
example 1 starting from hydroxythiophene 15 and the bromide 10.




FO HOHN )

N X HCF 30 36 (Exanple 5 5
Furt her exenplary conmpounds: CH O CHIF O F 0O HO
V~~ ~OHOHOHOMN N\\NCFO HCF3 0 H3 37 (Exanple
6) 38 (Exanple 20) 10 Exanple 5 (conpound 36) OH O r

0 HOO HOF NN HIF F 36445 200 ng of

4- ( 4- net hoxybe -.p- et -| H pyrazol - 3- ol (.35) (J.
Né%eacq@ﬂeﬁnﬁgq@g%yé@%§§£gﬁmgér e gl ycosil at ed
wi th-100 ng of bromide-2 in analogy to the synthesis

of exanple | and then deprotected with NaOwe/ MeCH in
anal ogy to exanple 1. 49ng of I_(l:orrpound 36 are

Q
OAc
7 .
0 N\N” | 1. BugBnNCI / K,CO,
F CH,Cl, /H,0
AcO + CF, ClJ L0
Aco 35 2. MeONa / MeOH
9 Br
OH
0
F 0O
HO
HO N/ I
\N
H CF, ?
36 (Example 5) '
5 .
Further exemplary compounds:
OH . OH
] 0
3 0 F 0
HO u HO )
HO
o N N ]
N ' N “cr 0
H CF, (l) H 3 I
37 (Example 6) 338 (Example 20)

10 Example 5 (compound 36)

CH

HO

HO




5 obtained as a colorless solid. C181-120F4N206
(436.36) MS(ESI') 437.21 (M+H+). Exanple 6 (conpound
37) 10 OH FO HO O HOCF3 H 37 200 ng of

4- (4- met hoxybenzyl ) -5-nmet hyl -1 H pyrazol -3-o0l (36) and
100 mg of bromde 4 are glyggsilated in analogy to

| w00 KB feldrne B T-§ et BV ohs g . Medt

c dDiperandO9G, 29, 89203928 dare glycosdhiadl witls 190Img .of bromide. 2 in

C ( %) 43 1 :
patay 36° e, Sithebid eof pfariig. 426nd ok Midprpteticd win
NINa@MeyMeOH iBsanalogygooexample 1. 49 mg of compound 36 are
4- i b t +

il A e A G L A S R N
t KMt hesi s of exanple | and then deprotected with
NaOve/ MeOH in anal ogy to exanple 1. 49 ng of the
conmpound 38 are obtained as a colorless solid.
C18H¢F5N206-( 454.-35) - MS( ESI+)  455.22 (MrHY).

Example 6 (compound 37)

10

OH

HO 0
| \

HO N/ \

200 mg of 4-(4-methoxybenzyl)-5-methyl-1H-pyrazol-3-ol (35) and 100 mg
of bromide 4 are glycosilated in analogy to the synthesis of example 1 and

15  then deprotected with NaOMe/MeOH in analogy to example 1. 89 mg of
compound 37 are obtained as a colorless solid. C1gH20F4N20g (436.36)
MS(ESI") 437.21 (M+H").

20 Example 20 (compound 38)

38
110 mg of 4-(4-methoxybenzyi)-5-methyl-1H-pyrazol-3-ol (35) and 60 mg of



5

5 Reaction schenme C. Synthesis of Exanple 8 and .
Example 10 0 0 11 11 7 - \ d"j CJ)CS? ~~CEt CH 2

H NNH, Bu,BnNCI | KGO, d | | cHd, I HO 39 cl 40
OA~OH 00 cl FF MONa/MeOH HO ACOO N IN Route A
NHCH cl HCH3 cl 41 42 (fxanple 8) 1. Mel, K2C03
2. MeOH | MeOH Route B OHO0O "0 HOHO F d H3C/
Chgomidestd aexglyposilatey indanalogy tohbe syrthesisiefexample 1 and

CORBPHESIBtected with NaOMe/MeOH in analogy to example 1. 49 mg of the
compound 38 are obtained as a colorless solid. C1gH1gF5N20g (454.35)

MS(ESI*) 455.22 (M+H").

Reaction scheme C: Synthesis of Example 8 and Example 10

0
ot { Don 2
HN=NH, BuBANGI / K,CO;
——
CH,Cl,/ H,0
ci al
g . Cl R
OAc : OH
Q - Q
F [ & &
AcO MeONa/MeOH ~ HO
4 —_— 72
AcO N HO N
N ’ Route A ‘N |
H CH, ¢l : H CH,
41 42 {Example 8)

1. Mel, K,.CO,
2. MeOH/MeOH | Route B

/
H.C
43 (Example 10}



OHOH 00OFOO0O MO HO HON~J HONNo F HCHF
CH3 3 HC 44(E=MPle7) 46(Exanpleg) 3 0 OHOH O

F-- FO, OFOHH ~ 0 HOHON NN HCH CHcl
50( E~npl e30) 51(Exanple 31) H 3 5 Exanple 8 (conpound
42) HN-N OH C1 C1 40 500 +%1.73 mmol ) of ethyl
2-(2,4-di chl orobenzyl ) -3-oxobutyrate (39) (Bionet)
aFurther exemplanhcompoundsiof 519% pure hydrazi ne hydrate
(3.46 mrl) 10 .in 15 m _of toluene with a water trap
for 1.5 h. After cooling, the solid is filtered off
with suctief?and washed with tol uene Fether. 400 ngy
(90% off the conpound 40 are obtaingd as a vol um nous
whi tF pitate. Cl1H OC12N2G 1 %/B( ESI): 257

( M+ Ho
HO 4 HO N f
N \
: ﬁ N F

CH,
44(Example 7) 3 45(Example) Hac

_OH OH
0 ‘ e
F - F
" HO N ] HO N
\ .
H CH, N cl

50(Example 30} 5¥Example 31)

5 Example 8 (compound 42)

500 mg (1.73 mmol) of ethyl 2-(2,4-dichlorobenzyl)-3-oxobutyrate (39)

(Bionet) are boiled with 0.21 ml of 51% pure hydrazine hydrate (3.46 mmol)

10 in 15 ml of toluene with a water trap for 1.5 h. After cooling, the solid is

filtered off with suction and washed with toluene and ether. 400 mg (90%)

of the compound 40 are obtained as a voluminous white precipitate.
C11H10C12N20 (257.12) MS(ESI): 257 (M+H™).
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‘Wi th et hyl enfe ch

48 ,,,OACCI OFO0O ACOC ACONCH NHA41 270

my (1.05 nmol) of 4-(2,4- dlchlorobenzyl) 5- net hyl -

H pyrazol -3-ol (40) were dissolved in 25 m of

nmet hyl ene chloride, and 0.7 m of water, 1.2 g 5 (8.68
mol ) of potassi um carbonate4884 ng (0.31 nmol) of
benzyl tri et hyl ammgpjcurn brom de and 428 ng (1.15 mmol)
of brom de 2 e added, and the mjxture was stirred
at_RT .for.18 K. The reaction. . soluftlon wasdiluted .
l.ori de and washed ongce each with

wat &4 bri ne, dried ovey WgySp4 and
concentr ““The ctude. 00 prody ified on
si | Ae@ g 6
obt ai ned 547. 37)

MS(ESI): 547ac0MtH ). OH
CH3 15 H 42 70 ng of (O. Zvﬁ
are di ssolved in accordance
met hanol, and 1.02 m (O. 511 mol ) of sodium

nmet hanol ate solution (0.5M in tetrahydrofuran are
added. After 5 mn,

0O HOCL 7:1 HONN
fmol $Hgf t he conpound 41
V\nthrouteAan of

270 mg (1.05 mmol) of 4- (2,4-dichlorobenzyl)-5-methyl-1H-pyrazol-3-ol (40)
were dissolved in 25 mi of methylene chloride, and 0.7 ml of water, 1.2 ¢
(8.68 mmol) of potassium carbonate, 84 mg (0.31 mmol) of
benzyltriethylammonium bromide and 428 mg (1.15 mmol) of bromide 2
were added, and the mixture was stirred at RT for 18 h. The reaction
solution was diluted with methylene chloride and washed once each with
water and saturated brine, dried over MgSQO4 and concentrated. The crude
product was purified on silica gel. 122 mg (21%) of the compound 41 are

‘obtained as white solid. C23H25CI2FN20g (547.37) MS(ESI): 547 (M+H").

70 mg of (0.1278 mmol) of the compound 41 are dissolved in accordance
with route A in 2 ml of methanol, and 1.02 ml (0.511 mmol) of sodium
methanolate solution (0.5M) in tetrahydrofuran are added. After & min,
27.6 mg (0.516 mmol) of ammonium chioride and 2.0 g of SiO2 are added.
The solution is concentrated and the product is filtered through silica gel
and washed first with EtOAc and then with EtOAc/methanol 20:1. 50 mg
(90%) of the compound 42 are obtained as a colorless solid.
C17H19C12FN205 (421.26) MS(ESI): 420 (M+H").
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20 27.6 ng (0.516 mmol) of ammoni um chloride and 2.0 9
O Si02 are added. The solution is concentrated and
the product is filtered through silica gel and washed
first wwth Et OAc and then with Et OAc/ net hanol 20:1. 50
my (90% of the conpound 4248re obtained as a
colorless solid:. Cl7H 9C12FN205 (421.26) MS(ESI): 420
(MtW. 49 Exanple 10 (conpound 43) OHd 0 0 d HO
HO N~ N CH3 UN3 43 5 50 ng of conpound 41 are
solviad n accord e wth route Bin 2.0 M of DW
Kargple W@Fﬁ re, 50 ng of K2C03 and 57 pl of
rret hyI |od| de are added. After 14 days, 30 m of
Et OAc are added, the organic phase is washed
twice with 20 H20 each tinme and concentrat ed.
The 10 crude is purified byQol um
chromat ogr aphily (Et OAc/ heptane = 3:1) and reacted with

42.F9. § colorless
wax W) . 15
Exang 44) | and 31
(conpound 51) synt hesifzed\i n" anal ogy to the

8 onpound 42)

starting fromthe appropriatgy’P-ketd '#sters. Exanple 9
(conpound 45) is synthesized |n analogy to the

synthesis 20 described for gxganple 10 (conpound Ah?»)
starting fromthe appropriate - keto ester. 4

2004/ 052903 50 PCT/ EP2003/ 013455 Pat ent clalns I
coBpendf odbmpbend arlnareadissolved in accordance with route B in 2.0 mi

of DMF and, at room temperature, 50 mg of K2CO3 and 57 pl of methyl
iodide are added. After 14 days, 30 ml of EtOAc are added, and the organic
phase is washed twice with 20 ml of H20 each time and concentrated. The
crude product is purified by column chromatography (EtOAc/heptane = 3:1)
and reacted with NaOMe/MeOh in analogy to the preparation of compound
42. 91 mg of compound 43 are obtained as a colorless wax.
C18H21C12FN2Os5 (435.24) MS(ESI): 434 (M+H").

Examples 7 (compound 44), 30 (compound 50) and 31 (compound 51) are
synthesized in analogy to the synthesis described for example 8
(compound 42) starting from the appropriate B-keto esters.

Example 9 (compound 45) is synthesized in analogy to the synthesis
described for example 10 (compound 43) startinrg from the appropriate
B-keto ester.



R R7 Cc2 %HOI RO il \ Ccl RL h Cyc' R21 B R6 x
RBRA ()m /Y 8 On 5 IRS in which the neanings are

and R2 independently of one another F, H or one of

the radicals 10 Rl or R2 OH R3 OH or F, where at

'I di cal : ;
oT280RBPo0E S or "a bond® % G 0, S BC R aRATY TS

10

15

20

25

must be Cwhen Yis Oor S 20Y N, Oor S Ma
nusbaht 4 2; 25 R5 hydrogen, F, d, Br, 1, OH, -CF3,
NCo ey clalths F

CO(d - CB) - al kyl, COO(Cl - C8) -al kyl

CONH2, CONH(CO -C8)-' al kyl, CON (C -C8)-al kyl]2,

(4 .- CO Rlcksitipoun&§df 8 foriggny! , 51 (C2- C6) - al kynyl,
(d™-08)-al koxy, HO (Cl-CB)-alkyl, (O -C8)-

Ho Ej"" k _'.‘:E" ,-.-J
R1
R2Y ?
. x/
R3 A \
Y |
ra
R4 ( )m
R5

in which the meanings are

R1 and R2 independently of one another F, H or one of the radicals
R1orR20H;

R3 OH or F, where at least one of the radicals R1, R2, R3 must
be F;

R4 OH;

A O, NH, CH2, S or a bond;

X C,08S ormN, where X must be C when Y is O or S;
Y N,OQorsS;

m a humber 1 or 2;

R5 hydrogen, F, CI, Br, I, OH, CF3, NO2, CN, COOH,
CO(C4-Cg)-alkyl, COO(C1-Cg)-alkyl, CONH2, CONH(C1-Cg)-
alkyl, CON[(C4-Cg)-alkyl]2, (C1-Cg)-alkyl, (C-Cg)-alkenyl,
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al kyl -O (d -C6) -al kyl, phenyl, benzyl,

(d -C6) - al koxycarboxyl, it being possible for one,
nore than one or all hydrogen(s) in the alkyl,

al koxy, al kenyl or alkynyl radicals to be replaced by
5 fluorine; S02-NH2, SO02NH( C51C6) - al kyl ,

S (GE)0. ﬁl@?‘d‘éﬁ%?@%%ﬁ@%@ggﬁ) St 1o

SOZ (Q - Co) aiy-(C 60z){adint) whastyb bgnzyl @Ilcmycaﬁ)oxyl

05,70 L B ogkl 6 o, R At

0-(d - C8) - a|tl|@|a[ky @Ik@(y), a&qnyl or qugnylmadlpgls to be replaced by
NH- ( Cl - C6) - qjubﬁhe N((Cl C6) - al kYI)2 NH(d - C7) - acyl ,

henyl , O- b

phenyl ' 71 né Rtz b SaNCa-Coealky. 5 saaMlEy ot alkya
da, &, 1L qu:laacyl NO2, %Men?f(g S6)-(GY-&¥)-alkyl,
a -08)-al k

(N((CI %36? ag&(?wcﬁé\l é%l@ 1 @ciﬂ‘v(l SQg(Chixgrphenyl,
CONI'-12; or wifees ¥ icanS,beRD-8ndarkd thegphbayl wadical haaf be
o e S BT M 89, E2CERk OB K oz o,
or phenyl tQEFaE- (GptG@)Pdkj(ly((bﬁCs)*lawl tNHEd by

B:: ggegog; Wezfongb -\6051) El:rir@rle '\g@%ﬁa]@ﬁanﬁﬁ'(dhcﬂ-acy|

al kanedi y] rhenyhl Ow&Hmopbsnyc svheradepeanidiet 106, where the

OQ oyt er eenyPring pidyE §U§§U‘feq_@6%t&3c‘hmes ByF, ci, Br, 1
“N((CI - C8) - &My iGF3, NO( ( Eal R{Cifemalkyl. §1-Ce)-alkyl,
N5 30 N aNHgINREeNCHICyR 4k élo NHC rg)-akyBo ! $05-CHz, COOH,

rrenbered sat ar aturated or
unsat ur at ed %ﬂg&dﬁl\ﬂg} @ﬁ‘iﬁ

Hw may be replaced by O,
N or 35 S, oRwhemBY iR8, REEMURE, toffethel withithe T afdrhs carrying

CF3, N0Z, ChberiPrdny;

R6 optionally H, (Cq1-Ce)-alkyl, (C1-Cg)-alkenyl, (C3-Cg)-
cycloalkyl, or phenyl that may optionally be substituted by
halogen or (C1-C4)-alkyl;

B (Co-C15)-alkanediyl, it being possible for one or more C
atoms in the alkanediyl radical to be replaced independently
of one another by -O-, -(C=0)-, -CH=CH-, -C=C-, -S-,
-CH(OH)-, -CHF-, -CF2-, -(8=0)-, -(802)-, -N{(C1-Cg)-aikyl)-,
-N((C+-Cg)-alkyl-phenyl)- or -NH-;

n a number frbm Oto4;

Cyct a 3 to 7membered saturated, partially saturated or
unsaturated ring, where 1 C atom may be replaced by O, N or
S;

R7,R8,R9 hydrogen, F, CI, Br, I, OH, CF3, NO2, CN, COOH,
COO(C1-Cg)-alkyl, CO(C1-Ca)-alkyl, CONHa, CONH(C1-Cg)-
alkyl, CON[(C1-Cg)-alkyllz, (C1-Cg)-alkyl, (C2-Cg)-alkenyl,
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CoQ(d -Co)-al kyl, COd-C4)-al kyl, CONH2, CONH(C - C8) -
al kyl, CON[(d -C6)-al ky[12, (d-C6)-alkyl,

(C2-C6) - al kenyl, 52 (C2-C6)-al kynyl, (d -C8)-alkoxy,
HO (O -C6)-al kyl, (Cl-C6)- alky]-O(Cl-C6)-al kyl, it

bei ng possi ble for one, noresghan one or all

hyd j | |
o oats o GECIHR (5 PoeTAkord: O ek -Co)-
SO2NH( Cl-- C6 )atkHOH C1-Sa Mkt lit Izdhg pokgible2for one, more than one
= ?o Cec’a% ﬂr‘%‘l hﬁ%)%qgﬁy%q;yls%ﬁow alkenyl or alkynyl
AT e e W Rl
an ( 1*0e) dlkyll2,
toWI( o - ?:%) Fa| Sl 1- %ﬂ%%g%@a)p-meéil\}z Sﬂﬁz?%gg (C1-Ce)-alkyl,
N;Feg Ol 06) @(B-)(CHzﬂK ﬁﬁénﬁﬁ)s@bm )@6) Mld s©72 Wbphenyi
Bheni] ring "Ylﬁfebé’ §§Bstbiet lﬂ'@d amle th@ Bh?ﬂYIIe:fa(ﬂ)‘?alF may be
Br, 1, sUbstitGtedl upod t\ﬁi&ﬁzﬂ C(,OBr,CBH,aCKkeXWNO2, CN,

ci C8) - al k

(I\I((Cl-)OG? aﬁ&ﬁz 20I}J§c232° ky! aie%&él'*’@e) al kyl ,

CONI - 12; or NHR8 M(@Q—Gg}@ty{new((l@{-mel)mw}gatNH€C1-C7)-acyI

car Y1 19 B SYoHABIRRIE el s i e, B WAL ne

possi bl e fonphbngk riidy et bereabstitotedhene tn @ timés byt OleBr, |,
I db

Subst i tuted B (é?i JOLTENPOCETHEPRDMRAY &%-Co)-alkyl

(C2-C5) -al k H(\ﬁer(‘es)ﬁlksésa Caa@e) alkai)zz:HﬁQbeha YOH,

be repl acedd;cyo uied by H, F a, o4,
CF3, NO2, ON, Lor g o ll‘r’3r<y|

CONH(d - C4) 94l kyl, OCF3; and the phar rmceutl cally
accept @d sné /d Stéé@héﬁfwmii thé @Hﬁ%@dcé\f |h§etrfé?ﬁ Hl & to

R and R AdeBETeE] SrAlehe RN CoT 2R Bt

of the radriagl CGyéd, ibbely posdiblevioerie oprke Cadtorits) in the ring

radicals R afo t%zbe replaced by N, O or S, and Cyc2 may optionally be
substituted by (C4-Cg)-alkyl, (C2-Cs)-alkenyl, (C2-Cs)-alkynyl,
where in each case one CH2 group may be replaced by O, or
substituted by H, F, Cl, OH, CF3, NO2, CN, COO(C1-C4)-
alkyl, CONH2, CONH(C1-C4)-alkyl, OCF3;

and the pharmaceutically acceptable salts thereof.

2. A compound of the formula | as claimed in claim 1, in which the
meanings are

R1 and R2 independently of one another F or H and one of the
radicals R1 or R2 = OH, where one of the radicals R1 or R2
must be F; '

R3 OH;

R4 OH;
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must be F;, 35 RB OH R4 OH 53 AOor NH x C 0 or
N, where X nust be Cwhen Yis S; b Y So N ma
nunber | or 2; R5 hydrogen, F, d, Br, 1, OH CF3,
NO2, CN, COOH, 10 COP-CO al kyl, COQ(Cl -C6) - al kyl
CONH2, CONH(d -C6)- al kyl, Cen[ (d -C6)-al kyl ]2,
(C-C6), al k)&,  C2-C6) - al kenyl (C2-C6) - al kynyl ,
(Cl - ce)?al koxPr (Cl-CB)-al kyl, (O -CB)-

al kyl - O (4 -.C6) --al-kyl., _.phenyl ,,,,benz,yi, S

(0 X STl Sl 9Bk &1 2002

in the alkyl or al koxy radicals to be replaced by

fluoring; orgypgn Y is S, R5 and R6 together with the

C atons carrying’ them phenyl; 20 R6 optionally H,
(d-C6)-al kyl, (d-C6)-al kenyl, (C3-C6)- cycloal kyl,

or phenyl trgaﬁu[ﬁggrq)@,wzonally be substitut ed by
hal ogen or (Cd-C4)-al kyI B (CO CI5)-al kanedi yl, where

one or nore C aton(s) in the 25 al kanediyl radi cal
may be R®pl anddoganjependintBy 6f OHe C&Rot N@», bEN,0-COOH,

1507 (S Eaa CBies el SONKE CONH(C1-Ce)
E)Nt( (() C|4. CG&CTHEIKWI (?@él[l@ﬂﬁ-Cs)??lkyl}Q-,l- ,(C?GI)@) ailkylu:r’ta_éz leab-athenyl
saturat ed or 4 %)a@ﬁ)zna}ﬁe (rq@ f Cfﬁg‘,aﬁ‘\??#& 31@9(812? @ﬁ%‘rﬂrglyy(gé'cm'
repl aced by al’kth -8 1-Ca-alkyl, pBenyto bepayb g€n-Cr)-alkylcarboxyl,

B 1, OH |
cro( ad-c4)-al N%%_@%I,C%ﬁ%i‘@ ﬁ% fﬁﬁbpé e than one or
CON[ (CI - C) d' imirpgen(s) @othe Riy| o @ﬂme)radlqa@n;q be replaced

by fluorine; or
when Y is §, R5 and R6 together with the C atoms carrying
them phenyl;

R6 optionally H, (C4-Cg)-alkyl, (Cq-Cg)-alkenyl, (C3-Ce)-
cycloalkyl, or phenyl that may optionally be substituted by
halogen or (C1-C4)-alkyl;

B~ (Cp-Cis)-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-, -S-, -CH(OH)-,
-CHF-, -CFy-, -(8=0)-, -(802)-, -N((C1-Cg)-alkyl)-,
-N((C1-Ceg)-alkyl-phenyl)- or -NH-;

n a number from 0 fo 4;

Cyc1 a 3 to 7membered saturated, partially saturated or
unsaturated ring, where 1 C atom may be replaced by O or S;

R7, R8, RS9 hydrogen, F, CI, Br, I, OH, CF3, NO2, CN, COOH,
COO(C1-Cg)-alkyl, CO(C1-Ca)-alkyl, CONHa, CONH(C1-Ce)-
alkyl, CON[(C1-Cg)-alkyllz, (C1-Cg)-alkyl, (C2-Cg)-alkenyl,
(Co-Cg)-alkynyl, (C1-Ca)-alkoxy, HO-(C1-Cg)-alkyl, (C1-Ce)-

- alkyl-0-(C4-Ce)-alkyl, 8-(C1-Cg)-alkyl, SCF3,
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(C2-C6) -al kynyl, (d-C8)-al koxy, HO (O -GC6)-al kyl,

(Cl-08)- alkyi-O(d-08)-alkyl, S-(Cl-C8)-alkyl, SCF3,

54 SO (A -C6)-al kyl, it being possible for one, nore

than one or all hydrogen(s)-in-the al kyl -or-al koxy

radicals to be replaced by fquorine; or 5 R8 and RO

monber od, - ot arGriaae v i BPSRRTRL Bap, Mbre than ore or

unsat ur at ed-all-hpdroGen@)-imies aldyl or-akdRyataditady to betraplaced

ring may al eplaced by N, 0 or S, and Cyc2 may
optionally glgyﬁﬁog{%ltut ed by P-CO al kyl,

(C2-C5) - al ke@iyl (C2-C5) -al kynyl, 10 where in each

case 0 0 beithe G

Substi t ey byg  oeetyr % B @q‘m@? &\ﬁ"céﬂ&i a- ag > fo

al kyl , CONH2! "@J\Pﬁf@ﬂ S#jura qdymar@ibeor Fompletehp srgaturated

?L et htlesforrmrh e 2 Wr@rgeﬁgg {2 G'a?cbil‘ﬁ(é) mtrgangh? mAay &iso be
su Si S -1

stereochemgs #W '\3 % %ﬁ(}u%ﬂyo?l@w@"y be

sugar r33| ?Iuswtmmteﬂé)y[]}QgL(D@)ealkyin((Bgﬁ)samilmmyl ,4Co/C5)-alkynyl,
0

comound of {8 fT AU L TR ) B8 ook o, or

F, H or one sibstihded riadit; af,sCRI Obt, GE;CNQZ\M@N&C@O(Q Ca)-

Ieast one of e F, RB3is

OH, 25 R4 |%'R&PW§’§§NB%81%?)?@T§% "N, where X

must be Cwhen Yis S; Yis Sor N mis a nunber 1,

352 R5 i I

HC§ (d %?&%ﬁf(ﬁﬂﬁn@f tflgfo@laQ%gc}Ia@éa C@gﬁgﬁ?@’ in which the

a, cpssqu@fs&d@@,ﬂm@e @HID@Q aaqi& s@fgoch%ﬂ@wm the 2-,

benzy] , 3(&hd §4osldryvdfane ROyit residue has the D-gluco configuration.

4, A compound of the formula | as claimed in claims 1 to 3, in which
R1and R2 are independently of one another F, H or one of the

radicals R1 or R2=0H, where at least one of the radicals R1
or R2 must be F;

25

30

35

R3 is OH;

R4 is OH;

A is O;

X is G, OorN, where X must be C when Y_is S;
Y is SorN;

m is a number 1;

R5 is hydrogen, (C1-Cs)-alkyl, (C1-C4)-alkoxy, HO-(C1-C4)-alkyi,
(C1-Cy)-alkyl-O-(C1-C4)-alkyl, F, Cl, CF3, OCF3, OCH2CF3,
(C1-C4)-alkyl-CF2-, phenyl, benzyl, (C1-Cy)-alkylcarboxyl,
(C2-Cg)-alkenyl, (C2-C4)-alkynyl, COO(C1-C4)-alkyl; -
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10

15

20

25

30

35

or when Yis S, R5 and R6 together with the C atons
carrying themare phenyl; 5 R6 is optionally H,
(A-C6)-al kyl, (C-C6)-al kenyl, (C3-C6)- cycloal kyl,

or phenyl that may optional |l ysbe substituted by

hal ogen or (O -C4)-alkyl; Bis (Cl-C)-al kanedi yl

where one Ci¥ group may al so be 10 replaced by

-(CO -, - Ol Y, is-SRhENd REHBgethetwith theOC; atoms (Sar?ing
nunber 2 or ﬁ C%cl IS an unsaturated 5- or 6-nenbere
ring, where €M ARHLNYE nay be replaced by 0 or S

R7, R8, RO are hydrogen, (Cl-C4)-alkyl,

oFs, (Rpcts, OBl (e CRGELRIGET (o1 o dikerl: ©5-Co)
(Cl - C4) - al kydyelda(ly),- @4 phehWythat ana Copi@nalyl bRo substituted by
t oget h S-, -CH=CH CH=CH,

which is S‘L?}aé%éfﬁ*@db%#ﬁ'ﬁ% by (Ol -C4)-al koxy. or
-0-(CH2)p-O, with p =1 or 2 and 25 R7 is hydrogen.

Lo 2, T i S AFal METIE Whete Bho ORE Gioup, RlayZalko be
radicals Rl ,fer@cgé?w%é)n- (@) %@ﬁ” BHk, té}rez -O-;
35 Ais 0; xis Cand Yis S, or xis 0 and Yis N,

or 56 x is.N and Y i I\% Mis a nunber 1; b RS is
hydr ogéh, CH33a r‘(@b?}j@% kyl, or when Yis S R5 and R6

Cycl is an unsaturated 5- or 6-membered ring, where 1 C atom

may be replaced by O or S;

R7, R8, R9 are hydrogen, (C1-Ca)-alkyl, (C1-Cg)-alkoxy, S-(C1-
Cgq)-alkyl, SCF3, F, Cl, Br, I, OCFs;, OCH2CF3, OH, HO-
(C1-Cq)-alkyl, (C1-Cq)-alkyl-O-(C1-C4)-alkyl, or

R8and R9 together are -CH=CH-O-, -CH=CH-S-, -CH=CH-
CH=CH-, which is optionally substituted by (C1-C4)-alkoxy, or
-0-(CH2)p-O-, with p = 1 or 2 and

R7  is hydrogen.

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

R1, R2 are H or F, where one of the radicals R1, R2 must be F;

R3 is OH;

R4 is OH;

A is O;

X isCandYis S, or

X isOandYis N, or
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together with the C atons carrying them are phenyl; R6

‘is optionally H (d-C4)-al kyl or phenyl; 10 Bis

-CH2-, -C2H4-, -C3H6, -CO NH-CH2- or -CO CH2-CH2-; n
is a nunber 2 or 3; Cycl is an unsaturated 5 to 6
rrenbered ri ng, wher e 1 C atomgcan 15 be repl aced by
S, R7, re?, gen P- CO al kyl

(C - A aI kd&y, »C4)-al kyl, SCF3, F, O, Br, 1,
OCF3, or 20-R8-and-.RA.together .are -CH=CH O,
- CH=CH H=Ch s optionally substit ut ed by
(d-4)-al (k:'(;%(y md&% i s hydrogen. 25 6. A conpound
of the formula | as clainmed in clains 1 to 5, in which
|Ré FR2 RS €. qufdeoagoé’f‘h@% qes- @é) éikﬂ bﬁ%ﬁ‘éi‘ix? |§US ®5 ?%d R6
is Sor x |t§9$¢h&hwﬂhthe Cr\atomﬁ wrsan%mmelarq YL 5

I s hydrogen, (CI -C4)~al kyl _oT _CF_3 or-when Y is-S-

R5. and ta h th bon atons carrying them
are phé%l g E%"?Igl?t!r é)”f" Yipigy e('&ﬁ-(.n) - al kyl ;

Bis -CH2- or -CONH-CHZ 10n|sanurrber20r3

Ol e gl PR SO\ DS TR
hydrogen or G or R8 and RO toget her with the carbon

at ons rryi phenyl which may optionally
be sub |tut£gr£) g';(:))’/ or furan and

Cyc1 is an unsaturated 5 to 6 membered ring, where 1 C atom can
be replaced by S;

R7, R8, R9 are hydrogen, (C1-Cg)-alkyl, (C1-Cg)-alkoxy, S-(C4-
Ca)-alkyl, SCF3, F, Cl, Br, |, OCF3, or

R8 and R9 together are -CH=CH-O-, -CH=CH-CH=CH-, which is
optionally substituted by (C1-C4)-alkoxy, and

R7 s hydrogen.
6. A com_po.und of the formule | as claimed in claims 1 to 5, in which
R1, R2 are H or F, where one ef the radicals R1 or R2 is F;
R3 is OH;
R4 is OH;
A is O;
X isCandYis Sor
X isNandYis N,

m is a number 1;
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20 R7 is hydrogen. 7. A nmedi canent conprising one or
nore of the conpounds as clained in one or nore of
claims 1 to 6. 25 8. A nedicanent conprising one or
nore of the conpounds as «clainmed in one or nore of
clainms 1 to 6 and one or nor&/ bl ood gl ucose-I| owering
active ingredients. 30 9. The use of the conpounds as
clainmed _in one or nore of clains 1 to 6 for producing

a nedi niS-hysrogen. (Grebealkyl-orCEg ps whemy isyH&52and R6
di abetes. 1f f ; | L0y
one.or mor o S T AR cdrhh SRIRP LaR TN IhEn i heh
medi canment for |owering bl ood glucose. 11. The use of
t he coRBoundsoptenallipH®AOCYrGkpr nore of clains 1
to 6 in conbination with at |east one other bl ood

gl ucose-lowering active ingredient for producing a
medi caBent koCHAertCealredH»9f 58 type 1 and type 2
di abetes. 12. The use of the conpounds as clainmed in
one or nore of claine 1 to 6 in conbination with at

| east Bne oislenumben® ogl3rucose-lowering 5 active

i ngredi ent for producing a nedi canent for |owering

bl ood _glucose. 13. A process for producing a

medi cafréat isenykerthiophensr nore of the compounds as
claimed in one or nore of clains 1 to 6, which 10

* phar meitut 18 VPO rhpd falh B | cbur-Eairalivh ORF s s

m xture into a formsuitable for admnistration.
R8, R9 are hydrogen or Cl or

R8 and R9 together with the carbon atoms carrying them are
phenyl which may optionally be substituted by methoxy, or
furan and

R7  is hydrogen.

7. A medicament comprising one or more of the compounds as
claimed in one or more of claims 1 to 6.

8. A medicament comprising one or more of the compounds as
claimed in one or more of claims 1 to 6 and one or more blood
glucose-lowering active ingredients.

9, The use of the compounds as claimed in one or more of claims 1 to
8 for producing a medicament for the treatment of type 1 and type 2
diabetes.

10.  The use of the compounds as claimed in one or more of claims 1
to 6 for producing a medicament for lowering blood glucose.

11. . The use of the compounds as claimed in one or more of claims 1
to 6 in combination with at least one other blood glucose-lowering
active ingredient for producing a medicament for the treatment of
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12.

13.

58
type 1 and type 2 diabetes.

- The use of the compounds as claimed in one or more of ¢claims 1

to 6 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 6, which
comprises mixing the active ingredient with a pharmaceutically

suitable carrier and converting this mixture into a form suitable for

administration.



