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WD 2005/ 121161 PCT/ EP2005/ 005959 1 Novel
fluorogl ycosi de derivatives of pyrazoles, nedi canents
WO 2008M2aied ng t hese conpounds, and the use t hePEITERROTBH05959
invention relates to substituted fluoroglycoside
derivatives of pyrazoles, their physiologically
tolerated salts and physiolbgically functiona
derivatives. Several classes of substances having an
SGLT effect have been disclosed in the literature.

- Novel THeoreshiosidsr darivativess eofs iRaale s MedicamentsaGantgining these

Comp@;ﬁ&ughd@m%ézhé}eof:r om 10 this were derived the
| ow ng cl asses which are described in the property

r| ghts bel ow. - propi ophenone gl ycosi des of Tanabe
The irfvaDtioRSRAE6s (Vs WRLRBSad, flucrByly00€i08 derivatives EFF BBagdies, their

physicloga 8GRI AR AR AR P Tenteo) -

gl ucopyr anosyl oxypyr azol es of Kissei, Bristol-Mers

Sever%qgéggesaﬁg sﬁb!sfé‘?n'&@& hav 92@@§4’4@ff P R206843 Bis¥¥ded in the

02, WO01016147 3573,
iteratus303D$ @BodsAPD Al 1164 STUGE QR85 388 NAKISHB st BRiprzin. From

this wéfs deflvad e Follewingnaaseatewhidh Bré dlestritddyy én sh&quopérty rights
(WD 0174835 and 0174834) -

be’O"“'gl ucopyr anosyl oxyt hi ophenes of Aventis (WO 04007517) -
- anproficphghont gheosities o fT aBabet(Bl O 10236036 SHOD BB30YED,
OB\QQ%%? %@1 AFER2 US 2002137903). 25 All the

res con aln |UCOS€ as a very [ ortant
- st2-{@ucepiraspadextbenadbenEeags onthas HssRid o Vhe 0244192,

objpgs boosa Ty, wm@mmmeéncpwwguegse th which it is

- po ﬁéé’é&aﬁo %re@iégg e%e| é%toh\&ﬁ%t?{cﬁg@b and Ajinomoto
| OOQWOGSMB deniOv at02088480, pyWelx ol 8236602, ea¥¢OtHO16147,

@%ﬁ%ﬁsw @%@g; pr’ evg\rﬁél ngﬁgﬁg??“? :;S’{/@ 04014932

1 W@Oé@t@@ dm@b‘é@él#rmm@ﬂ nvention therefore reI at es
- too-gjh/'%iﬂejsbéﬁzamﬁeé O MBsthl-ReyEis @uibBO WP 0444885 and
WO 0174834)
- g[ucopyranosyloxythiophenes of Aventis (WO 04007517)
- and C-aryl glycosides of Bristol-Meyers Squibb (WO 03089836, WO
0127128 and US 2002137903).

AII the known structures contain glucose as a very |mportant structura! element

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 fluoroglycoside derivatives of pyrazoles 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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R8---~ RIL RS RZIOBR4 HOAN 4 NOH2 R3 in

whi ch the neanings are 5 Rl and R2 i ndependently of
" one another F or H, where oke of the radicals Rl or
R2 nust be F;, A0, NH, CH2, S or a bond; 10 R3 '

hydrogen, F, d, Br, I, OH CF3, NO2, CN, COCH,

CO (C1-Co) - aI kyI COY C1-C6) - al kyl , CONHZ,

CONH- ( C1- Co) - al kylf Cl Co) - al ky]]2

(C1-Cs) - al kyl , - IoaI kyl, (C2-C6)-al kR9y1~,\
(C2- C6) - al kynyl (E:'!L a8) - al kyl ,

HO- ( Cl= C6) - al kyI ene B3l kyl)ene_ 1 QCL: )Cgbky/

phen ( G16-e6) /2 afbonyl, wher é\one,
more thanjone or 15 al | hydr6a8n(s) in the al KRS~
al kenyl and O al k radi cal s may be repl aced
b1 ihe; S02- NH2, SO ' Rtgs) al kyl ,

aI kyI SO(CHZ)o phenyl,
CH2) o- phenyl where o may be
[adi cal 20 may be sgCFtltut ed up

totV\/lce y , CF3, NO2, CN,

O ( Cl1- CB) ﬁ| kyl | e o) Nal kyl, NH2; NH2,

NH- ( C1- ce¥Hal kyl | -&6) al kyl ) 2, -

NH CO- ( C1- C7) aI . phenyl, 0-(CH2)o-phenyl, where o
may be 0 - e the phenyl ring nay be
substituted onetothreetlnes by F, C, Br, I, OH,

CF3, N02, 25 CN, OCF3, 0-(Cl-08)-alkyl, (Cl-C8)-alkyl,
in whiglthe meoiNgsA™@al kyl, N((Cl- 08)-al kyl )2, S02- CH3,
COOH, C@(Cl Co) - al kyI, CONH2; 3 R4 hydrogen

RY anfliR hdGasdengy o e anvehE anbiiane anegf fia Hsise R1 or

or (CIRRZ4)ustbbleyt:;; B (Co- C15)-al kyl ene, V\,here one or
nore C atons of the alkylene radical. 5 may be
repl aced i ndependent|ly of one another by -0-, -(C=0)-

A - CHECHP, NH z,StsabomsH(m)-, -CHF-, -CF2-, -(S=0-

-(S02) N((C1-CB)-al kyl)-, -N((C1- CG) -al kyl phenyl ) - er
R3 NP hydrogen, F, Cl, Br, I, OH, CF3, NO2, CN, COOH, CO-(C1-Cg)-alkyl,
- COO(C1-Cg)alkyl, CONH2, CONH~(C1-Cg)-alkyl, CON[(C1-Cg)-alkyl]2,
(C1-Cg)-alkyl, (C3-Cg)-cycloalkyl, (C2-Cg)-alkenyl, (Cz-Cg)-alkynyl, O-
(C1-Ce)-alkyl, HO-(C1-Cg)-alkylene, (C1-Cg)-alkylene-O-(C1-Cg)-alkyl,
phenyl, benzyl, (C1-Cg)-alkoxycarbonyl, where one, more than one or
all hydrogen(s) in the alkyl, alkenyl, alkynyl and O-alkyl radicals may be
replaced by fluorine;
S02-NH2, SO2-NH(C+-Cg)-alkyl, SO2N[(C1-Cg)-alkyl]l2, S-(C1-Cg)-atkyl,
S-(CH2)e-phenyl, SO-(C1-Cg)-alkyl, SO-(CH2)o-phenyl, SO2-(C1-Cg)-
alkyl, SO2-(CH2)o-phenyl, where o may be 0 - 6, and the phenyl radical
may be substituted up to twice by F, Cl, Br, OH, CF3, NO2, CN, OCF3,
O-(C1-Cg)-alkyl, (C1-Cg)-alkyl, NH2;
~ NHg, NH-(C1-Cg)-alkyl, N{(C1-Cg)-alkyl)2, NH-CO-(C1-C7)-alkyl,
phenyl, O-(CH2)o-phenyl, where o may be 0 - 6, where the phenyl ring
may be substituted one to three times by F, Cl, Br, I, OH, CF3, NO,
CN, OCF3, 0-(C4-Cg)-alkyt, (C1-Cg)-alkyl, NH2, NH(C4-Cg)-alkyl,
N((C1-Cg)-alkyl)2, SO2-CH3, COOH, COO-(C1-Cg)-alkyl, CONH2;
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R5, R6, R7 independently of one another, hydrogen, F,
a, Br, I, OH CF3, N02, 10 CN, COOH,

COQ( C1- C6) - al kyl, CO(C1l-C4)3al kyl, CONH2, CONH(Cl-
C6) - al kyl, CON[ (C1-C6)-al kyl]2, (Cl-C8)-alkyl,

C2- Co | k | |
RE 10| COpOaR G eheh alkeh. (@ayca”%lye@wef@a@é?sycloaﬁyl of pheny

C6) - al thyt ma&ﬁwﬂ%ngnfe be rge:bgmtulr@dl b halog@h cﬂ'(b1-C¢Q -alkyl;
hydr ogen(s) “in the al kyl al kenyl, al kynyl
O al kyl radicals may be repl aced by fluorine; 15

B  S02-NHZg -qu)Nklkﬂén@GWhal‘é(mhe $0AdEd Clatoms of K8 akylene radical

|
Sor (Cmey) Bl WntaoSh TRab AL T S Coanatietsdy. Pry1-C=OF

- S02- (G@ﬂ%‘CHheHSZIEC Wh8r.e -CHBH)be -OHF- -8, Qﬁid t-tSFO)- -(802)-,

Br oG CRRRS - L Sty B

(c1 C8)-al kyl, NH2: 20 NH2, NH-(Cl c8) - al kyl ,

R5, RBJ(fQ??l gépﬂl.d@th%f%é%% ﬁgbr&jéﬁ I, Clp*mn}"hOH CFa, NOo,

o O RSBt 0 Gt ql%xiea:% % e 0N GONHC

F, d,Cralk l\ﬂ@l 2, @ Co-C alkenyl (C2-Cg)-
o (B e el ekt
CONHZ; Ce?}%lm’l Wihera brié] rhogethmT onef brtdﬂeh@ragems mltlhe alkyl,
~carryi tur at I‘t

or! ColRertvd g v abf el Padicaleaay bh dsacad B7 Rbofhe

at on( SSOQWHZ hﬁOEN:T@CMG)ﬁI%ﬁ B@N&ﬁﬁeﬁgﬂ\gﬂi\l S4CarCes)-alkyl,
e 5&3@@ 8. s '%Xene?os( EASE RS, 8O- (Chilgrpheny!
in 30 1c@s)eakkﬁle (@Halqaprnmwi bwhe@ppavam b@yoo 6,0and the
Subs“ Hégﬂrlﬁ%nﬁ'éy bésﬁgﬁm&m L(,Q'fémlb@%g ﬁ"ﬂsl Br OH GF3, NO2

Seiceta-ahovk (Gm(éﬁ)-al&\d NH2:

Cl C@Hgl kwuquq -C&alfe) - athmyd; kyl)o, NH-CO-(C1-Cg)-alkyl,
E S DR e R
SOZt h@ﬁa Eboﬁfbstlmtecﬂ%ne% tl‘lﬁd@ﬂﬁﬁ@b‘lgjﬂﬁl @ﬂ: B?g OH CF3, NO2,
ano ar, .I
wher e “Bive %&%Oﬁg @@%g& 8@%8 &@'ﬁﬁ:} ailﬂﬂyllgéadl%lléﬁbﬁaéﬁ) -alkyl,

be sIN(6C{-Ogh-atkypd8pendEst COOH, OOO-aDpCalky, CONHo;

(C1- Cé’} al kyl, OH, (C1-C6)- 5 al kyl ene-CH,

- (C2- al kenyl ene- OH, O sugar residue, OSO8H, NH2,

R6 and\R7/( Cieg2dhenivithithe K &0M<Cearrgingthém, a 5 to 7 membered, saturated,

- NH-CO, gaﬁ'iail?@r “Arpibtel\NihsdRdted ring Cyc1, where 1 or 2 C atom(s) of
the ring may also be replaced by N, O or S, and Cyc1 may optionally be

substituted by (C1-Cg)-alkyl, (C2-Cs)-alkenyl, (C2-Cs)-alkynyl, where in
each case one CH» group may be replaced by O, or substituted by H,

- F, Cl, OH, CF3, NO2, CN, COO(C1-C4)-alkyl, CONHg2, CONH(C1-C4}-
alkyl, OCFg;

X CO, O, NH, S, SO, SO2 or a bond;

L (C1-Cg)-alkylene, (C2-Cs)-alkenylene, (C2-Cs)-alkynylene, where in
each case one or two CH2 group(s) may be replaced by O or NH;

Y  CO,NHCO, S0, 80, or a bond;
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resi due, NH SO3H, (C1-C6)-al kyl ene-NH2,
(C2-C6) - al kenyl ene-NH2, ( Co- C6) - al kyl ene- COCH,
(CO C6) - al kyl ene- CONH2, (C& C6) - al kyl ene-
CONH (Tt -C6) - al kyl, (Co-C6) -al kyl ene- SONH2,
(CO C6) - al kyl ene 10 SONH- (Cl - Co) - al kyl,
(C0-C6) - al kyl ene- SO2NH2, (CO C6) - al kyl ene-

R8, RE2NH-ih§d péaderaiyky onéldé’rﬁfﬂl‘létﬂhyc@bgéﬂfl3 B%I-R%dgwerbbﬁfue (C1-

th t th f ,
\;Mat ur a&éﬂy@ %%r?r e\,\ﬂ FTI:?F% Hg:gm%p% Ogﬂge @ﬁ?bgdsgrfal may be
the rigubstingted tdepehdentypbboms ahyth@r b, (CAH)NBBHOH, (C1-Cs)-

oo o ISR CateyaihyRer O pislUst fadife, PP NHa

i ndepeMide-Qe)edikyln eNHBa: Bk allyl]z, CNHEBO-AT4ede)-alliyl, NH-sugar
f\ﬁl ( g‘irle | ky&l?{@ T(g C{é%z ﬂ{;)f&ﬁy 51%9 (&b 2ikenylene-NHy,
.I.

NH- CO{(Cort sjsalkﬂlew N, sn(@mCer)@éksdme -CONH», (Co-Cg)-alkylene-

(Ca %Jﬁ*‘?ﬁ%@%ﬂ (55 G} By IRE PN i Cor-alltene-
Oblrk(ﬁ*eﬁél -affsht- ( &@o@@ %ksﬂgme-shzu _ (Co-Cg)-alkylene-
aI Kyl ex® -QEIqﬂﬁIZIeCé 096 dahtankdngr SONH- (G - 06) al kyl,

R8 ané&a cdpgeth @mwsﬂb ﬂs%)zfmteml cepying fhem fonm anad to 7 membered,
phar maeturatexptihy G2 pitdreeorsalor %éﬂéecegfgrou% diuippar ring may

-~ resi dues nean er, | d
ot 05 S 26, FREESRL0Y O b NS (it de5 e gCr-Cor
to theal@lowhlerseuneesnr rmbe» Clig| grdeps tdfetie mllot eadical may be

A oS REALFep AR A SOk Bk, BRFENEIRE R, (C1-Coy

(Jocheén nmann em e

Ver | aglkydsres- OFExﬁﬁsz@)salkﬁnyianaﬂ/Hbé\Iantthﬁ@d Ge)ealigd, NI(Cq-

g'r;fgr?}ggg yi\g-; a(lllf(%gﬁ g%‘ﬁaallgﬁdﬁ eéﬁggarr felsRRZE (C1-Ce)-alkylene-
gl ucoditia.ne{C Kﬂﬂ@eNHQl ud@Oo@B)calﬁﬂﬁﬂe -COOH,  (Co-Ce)-

gal actyyy é:c@mﬂz, nqobcee l@rér@ceﬁ\lmc?mes am@yld (Co-Ce)-

mannoni Cld | 'tca

-am no panédi Ol
ol ucadyiene-§ gaugags alkilorna-SORE oY rmy (Co-Col
nor €0aHyleHeLSOoNM Ge)hakyl NHfC )-adkyl;The :
poi nt's of Ilnkgge%?@%\ 6% % ant?% tcg ?ﬁarl% can
be chosen without restriction. Al resulting
and the phaAnacsutizhlly Becéstabiel salts thermdfncl uded in the present
i nvention. Preference is given to conpounds of the
formula | in which the neanings are 5 A O NH, a
Sugar besidueR3ndar cogwounds darive@rfror, aldbsesCand Ke@sesChaving 3 to 7

carbon%fp ,C?h%glmgl@ b@bhm[ 1{%15% %%gﬁ% 2L k%! incdd®itherein are

: ammosacchandes sugar alcohols or saccharic acids Jochen Lehmann, Chemie der

Kohlenhydrate, Thieme Verlag 1976). Examples which may be mentioned are
glucose, mannose, fructose, galactose, ribose, erythrose, glyceraldehyde,
sedoheptulose, glucosamine, galactosamine, glucuronic acid, galacturonic acid,
gluconic acid, galactonic acid, mannonic acid, glucamine, 3-amino-1,2-propanediol,
glucaric acid and galactaric acid. The compounds may moreover occur in the alpha
and beta forms.

The points of linkage of A, B, R3 and R5 to the ring can be chosen without restriction.
All resulting compounds of the formula | are included in the present invention.

Pr_eference is given to compounds of the formula | in which the meanings are
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(C1- C6) - al kyl, (C2-C6)-al kenyl, (C2-C6)-alkynyl,
0-(Cl-C6)-al kyl, HO (Ci1-Cg)- aI kyl ene,
( Cl- CB) - al kyl ene- O (C1- C6) -al kyl , phenyl, benzyl,
(Cl-A4) - al kyl ene- COCH, SO(Ct-C& al kyl , vvhere one,
nore than one or all hydrogen(s) in t he al kyl
radi cal s may be replaced by fluorine; or 10 R4
A hydrogenNH, Glhde: - al kyl , (C2- C6) - al kenyl,
(C3-06)-cycl oal kyl ; B (Co Cg) - al kyl ene, where one or
nore C aton(s) of the al kyl ene radical my be
R3 repl aclertirogee,pENn@&nBl Y, @HOoGE 3aND HeCNDYCOOH, G@Q@}Ce) -alkyl,

(S e %(E:é(gsﬁ-alkylr\lp&qﬁg'é@ﬁl );pg'?'fa yalkstr EON[(C1-Ce)-alkyllz,
- N(( Cl(%%hakyﬂ e(rﬁa—ﬁbbaweewe)(Czeee%alﬂﬂynylF@f(BefCe) alkyl, HO-

ref erged S e

Wi ch (FeCERaRAE, o Ceralgidie & 451""??%5*? Sy benavh
ster eo(&1e@n);ﬁ|kylema AP, SA-(GndCo)-plky wheme aste. there than one
sugar g
prof o Zrde OGRSt et ﬁgﬂ"ﬁ?@?‘?&‘-‘ﬁ@”‘“"”ﬂe* or
formula | in which R is hydrogen and 25 R2 is

R4 Tl uor'mrogéﬂ (Cﬁﬂca)salkirluc@i @%«an@nyR%Css:d)wcm«w 30
Ais O NH i's hydrogen, F,
(C1-C6) - al kyI (C3-C6)-cycl oal kyI (CZ CG) aI kenyl

B O ( C1-(CoyCal zklyyl,enehwhere)nee aroneret Gaatooie) of thel alkylene radical

11 or Ay *he Repidted) deodiioh %1 gl oLy c=o).
(C3- CGP"I:;Qﬂﬂoarquﬂ 68 -.B CL'I(@H@, Bt kyégﬂe WPk, -(SO2),
Popt achiG RGEyakGREe (G eaRalkyiRIIEHIGR). BRAKS
CHECH-, - CH(OH) - CHF-, CF2 or -NH; 5 R5, R6, R7

Furthdr r&éfé‘?r'é@leéﬁrh o OB RIS | Qﬁ,ftH?o!é@ﬁﬁQ.ﬂﬂch fthe GugaPFesidues

are be@j(egﬂn@g an |e SWGWCO% g?ép%# Eoéltlons of the sugar

residu€Bids(thd Deglucaldoyfig@ratioel- C6) - al kyl , (C2- C6) - al kenyl
(C2-C6)- al kynyl, O (Ci1-C8)-alkyl,
HO- ( C1- C6) - al kyl ene, (Cl-C6)-al kyl ene-0O (Ct -
Preferexge isl flugther given éo onmponnde of tenfopme|a bin vaich
hydrogen(s) in the alkyl, 10 al kenyl, alkynyl and

O al kyl radicals may be repl aced by fI uori ne;
Is hydrogen and

R2. .. . isfluorine;
or
R1 is fluorine and
R2 is hydrogen;
A is O, NH;
R3 is hydrogen, F, Cl, Br, I, OH, CF3, (C4-Cg)-alkyl, (C3-Cg)-cycloalkyl,

(Co-Cg)-alkenyl, O-(C1-Cg)-alkyl, where one, more than one or all
hydrogen(s) in the alkyl radicals may be replaced by fluorine;

R4 is hydrogen, (C1-Cg)-alkyl, (C3-Cg)-cycloalkyl;
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NH2, NH (Ct-C6)-al kyl, N((Cl-C6)-alkyl)?2,

NH CO- (Cl-C6)-al kyl, or R6 and R7 together with the C
atons carrying themare a 56to 7 nmenbered, saturated,
partially or conpletely unsaturated ring Cycl, where 1
or 2 C 15 aton(s) of the ring may al so be re

|
N 0 & (@&@-Canalkgiphe, wlipre pnecHANPRe batamisaft tﬁ@gﬁ&!ﬁne radical
(Cl- Oﬁaayalﬂéflre (deddCdeper@Bitly 6Crd)anothdey By -O-, -(C=O)-,

V\hereudagt_ﬁ?_ﬁt eé@_@@_&pe %%%porg}él be repl acéd by 0,

COOP- C4) - al kyl , CONH2, . CC]\IH(Cl c4) - al kyI OCF3; 20 X

R5, Rb2B 7 2indep Qe 38 Andier, She SRoroBlYECBR 8r. | Q. GF. NO2

- fl uor |a1kéynyl AOr(§1€§38B$kW$ HG-(

gr oup(GN, YObk G@@(@G@b)@kﬂ 6O (H-Capalkyi, CONHANHBONH(C1-

neT V] CORGEPEHURTRS (G5 A G Egpainy. ©C2Cor
Erionmityigne, (Crossbayiens-O-(C1-
RA is ;negeruvhe}e cﬁ‘l F{u% oRbK ¥ e megéﬁggnﬁ e alkyl,

nore C ene radical | aced

i ndepeails@mu 3 myl &he (aﬁ?dit gadiggls roay be (@l@;ed by finpring;
- CF2- ;NH2 >NHS(cq036)Oa| , PG -Ch)-atky() EtNHé@oaqungp@l %HZ

(C2-A) - al kenyl ene, ere in each case one or
group(*s) may be replaced by 0 or NH, 10 Y is CO NHCO,

R6 and Riondo éthey with tthe uC astopiefcargimge thesn gareea 6oto 7 membered,

Y

e gl D il o A 1or2

atom(s) of the ring may also be replaced by N, O or S, and Cyct 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, CI, OH, CF3, NO2, CN, COO(C1-C4)-alkyl, CONH2,
CONH(C1-C4)-alkyl, OCF3;

is CO, O, NH, a bond;

is (C1-Cg)-alkylene, (C2-Cs)-alkenylene, where in each case one or two
'CH2 group(s) may be replaced by O or NH; '

is CO, NHCO, a bond.

Particular preference is given to compounds of the formula | in which

R1

- R2

A

R3

R4

~ is hydrogen;

is fluorine;

is O;

is CF3, methyl, isopropyl;

" is hydrogen;
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B ei t h?¥

20 R5 is hydrogen, d, nethyl, ethyl, OH CF3; R6, R7
are hydrogen; 25 Xis CO O a bond; L is
(Cl1-C3) -al kyl ene, (C2-C3)-4a kenyl ene, where in each
case one CH2 group may be replaced by 0 or NH, 30 Y
is CO NHCO, a bond. Particularly preferred conpounds
B of t his (CorCajalkyicae ewhdresene ar wiore i€ atoen(spokthietalieylese radical

A and C .adj it ort.ho posiian)

and o SR PR P R SE gbb At an B e R G - or
to B.-GE®-Very particular preference is further given

to conpounds of the formula | in which R8, R9

i ndependent |y of one another, are hydrogen, SO3H,

X sugarisf&gi @ua bondcl - c4) - al kyl, where the al kyl radical
may be substituted i ndependently 8 of one another one
or mure tiges by (CG-C2)-alkyl, O4 (G -C2)-

Ly eI Rlete. (Gat: Eelpyieternhiste i bagkpass one or two
adameDHy| group(s)RBaybd réSlateg by ior WH;h the N atom
carrying themforma 5 to 7 nenbered, 5 saturated
ring Cyc2, selected fromthe group of piperazine which

Y may ibEQN-NHES,ia el by (Cl1- C2)-al kyl,
(Ca-C2)-al kyl ene-OH or SQ3H, piperidine, azepane,
pyrrolidine or norpholine. In a particular enbodi nment

Very patticulas peefiepineds abfen ieecarapernds of the fermailad in whisht s B

R1 and {Ohy§ragéndi sposed in para position on the phenyl
ring. In a further enbodi nent of the conpounds of
formula |, the substituents A are disposed in

R2 positisofuddineB i n position 4 and R3 in position 5 on
the pyrazole ring. 15 In a further enbodi nent of the
conmpounds of formula I, the substituents A are

A di spo¥e@; in position 5, Bin position 4 and R3 in
position 3 on the pyrazole ring. The alkyl radicals in
t he suq§tipuents R3, R4, R5, R6, R7, R8 and R9 may be

} Qﬂhaight-chain or branched. Hal ogen neans F,
a, Br, |, preferably F and G . 20 The invention
' rel ate 0 CO un f . the.fo la | in the form of

RS theiﬂsﬁg PQﬁB?EJ'n&§¥§ﬁﬁp@§?hr§%%nic m xtures and pure

enanti omers, and to their diastereonmers and m xtures

t here he present invention includes all these
R6, R7, condfe bvdR

i SO ere appropriate, tautoneric forns of
t he conpounds of the fornmula |I. These isoneric
Xeooo .....i8.C0O, O, a bond: '
L is (C1-Ca)-alkylene, (C2-Ca)-alkenylene, where in each case one CHa

group may be replaced by O or NH;

Y is CO, NHCO, a bond.

_Particularly preferred compounds of the formula | are those in which the substituents

A and B occupy an adjacent position (ortho position) and R3 occupies an adjacent
position (ortho position) to B.

‘Very particutar preference is further given to compounds of the formula | in which

R8, RO independently of one another, are hydrogen, SOsH, sugar residue,
- (C4-Cy)-alkyl, where the alkyl radical may be substituted independently
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‘descr!bggtlve or not. The conpounds of the invention nmay al so
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25 forms can be obtai ned by known net hods even if not

(in sone cases) expressly described. Pharnaceutically
acceptable salts are, becawse their solubility in

water is greater than that of the starting or basic
conmpounds, particularly suitable for medical 30

appl i ait onesandthesmrfsaldrsmmsttlmasrebya (EheCaratlout IQH 1(§4-Co)-

ccop (AN EnEEHE O 0fE UL GORH,TSIENFITNIR SN G aidpanty

i nventdfon are salts of inorganic acids such as

' R8 anb¥&ly OQBg@tth VAeH Qhe hy dste By Q:Eh?rngr R PBeR §:5 to 7 membered,

met a ic acid, and of

tric
organ.S@ttér@F fiagd cgsse@&#eds S 0roxpef Ripgazine which may
benzert@smls‘umnmeda@w@a-cg alkyr @1 O%} BikgRSeLOBIGrSO3H,

f I
| oo opfaeriting A1e8RhE: ptrdliEie & mofddlingon s |2

succinic, p-toluenesul fonic and tartaric acid.

Ina pa?HbﬁlQPEﬁmb%@ﬁf@FtC&%bé%Hr%p ﬁ@k&m@%?'tﬁe%ﬁé&ﬁuéﬁ% B and

salts (such’as so
X are gispase margaqqsgpn%mm@yéangh metal salts (such as
magnesi um and cal cium salts) and salts of tronetanol

- am nQ- 2- hydr oxypet hyl - 1, 3- pr ppanedi o] ) . :
in a fufafh RGISHER Of Y45 rRROUIsL PR oaRaa bihResubsgiyepts A are
disposed it pasitibadyacialdosititn 4 and RTepiasition Bohdhe pyrazolsiing.

for exanple, trifluoroacetate |ikew se bel ong wi t hin

the framework of the invention as useful
In a furhenr sadiogireent of thé ecqmppindst b domwnula ul; |thecmb8ibtuemﬁs A are
disposBH & BBSHYR ¢ B .hypo%ﬁmm Qﬁ{i RPA! Jositict s oA rtpé ggréiéfe Hig.

nont erapeut| c, for exanmple in'vitro, applications.

The term phy3| ol ogically functional derivative" used

The al?ﬁrrﬂdi&arseifneﬂhé dubstiftlents RBs IR, BB, Rb | RTt RBQJ@I RQ may be either

svsih 2o SIBR A 5 Sl L 98 .

adm nistration to a mammal such as, for exanple, a

The ml?é‘r%% Pezat%glt?hé&?é s(gf fh%cklr?ﬁu%[ b ﬁﬁ[ﬂaé? l?etlr tautomers,

nmpoun or an ac Ive
racematae,r wemlpwsttwes;@ndaw re efruamélorrmal argkta thein diestesgemers and

mlxturéé“ill'léi‘é%f pfrﬁgr eﬁf Megwtrag”mmaé% af tthtége éémenc and where

I nventi on, SCTI or exa

appropsigte, ’@Hg}merp:h orms g the q:gggpund@zo @%eéqrm@g h?‘ﬂese isomeric

forms PA® BBt DY KRRivab Phetheds igvevi ¥ hdt QirR seMEd eassk) Gdxpressly
t he invention.  These prodrugs may thensel ves be

exi st in various polynorphous fornms, for 20 exanple

Pharmgéeftﬁ@ﬁ)g %8p@?ﬁje %Eﬁétaﬁ'%a' LBEAR ¥ ﬁ‘égf %Bﬂbﬁhi‘?ﬁ 'Wateﬁ‘ié greater

he“conp

~ than timil @ﬁqhw stairting o baanemmlaoumds hpattiulalyi suitaie fosr exedical

applicafioh&! THES @?E@fﬁ%s@fhaﬁl?ea Ipﬂéﬁ‘gééém i\ lack t%b%néfﬁ%ntd} cation.

compoundt or mu P el narter re
SU‘tablgd?ﬁ!ﬂfm%:@g ically aeeeptaler agithadditiom salie it h@e‘éprﬁﬁws of the

mventl@?mOhr’éhQH’cS sefl irforgamibvatids aiich RIY Hyateilel lacid, hydrobromic,
phosphonc me?ap%osphorrc nitric and sulfuric acid, and of organic acids such as, for
example, acetic acid, benzenesulfonic, benzoic, citric, ethanesulfonic, fumaric,
gluconic, glyco!ié, isethionic, lactic, lactobionic, maleic, malic, methanesulfonic,
succinic, p-toluenesulfonic and tartaric acid. Suitable pharmaceutically acceptable
basic salts are ammonium salts,'alkali metal salts (such as sodium and potassium

salts), alkaline earth metal salts (such as magnesium and caicium salts) and salts of

trometamol (2-amino-2-hydroxymethyi-1,3-propanediol), diethanolamine, lysine or
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derivatives as described herein. Use 30 This

invention further relates to the use of conpounds of

the formula | and their ph@rmaceutical conpositions

for inhibiting SGLT I (sodi um dependent gl ucose

transporter 1). SGT 1 is involved in the intestina
ethylangdiareingf car bohydrates, in particular the intestina

upt ake of glucose (E. Turk et al., Nature 1991, 350,

354-356). . Inhibition of the apsorption of glucose
Salts | Miipi § s PAREMAPRWIG YtHé‘aBP%%B URHIOR F¥ich™ as, Tor example,

trifluorzinetate r ktevdse Ddlosg witthin biHeo fianedw&@@l Of tharievenfidrakdse useful

intermedfatb ot I bRt s QLR SrHHRRELTel qoceptevte sats
and/ofTfos userip oontherapeutic: forananmple in site, dpplicatipnsshed by

beneficial effects on glucose netabolism in
parti cul ar, ey | ower, the bl ood glucose | evel and are

, th
The &I afphysidieaicaly 1Binctioral; dafvagyeT yueed Baein ypeiers o any

physidlbgieahye folerbicd eefinardsf aasbrhpeiird eF thd eoreilita 0¥Hdhe invention,
al one or inc i nation with other blood ol
for exginat 2B 9%fte G B0 TBN IR IE d TRl P iy for pample, a
humah i hblectorfpourdsecify dhiadirectin)laacdmpoend of tHeeforsia bot an active
metat{?ﬂfebfhté?e&r evention and treatnent of |ate damage from
Ia

etes, "such as, for exanple, nephropathy,
retinopathy, neuropathy and syndronme X, obesity,

Physigygfgrainﬂ uﬂ%octi?pgﬁggﬁé\bagpgg ?S’% ﬁ{cﬂjhdr% %dgi;rg@fbf theB6MPBARAS of the
inventign, &s; @%%qr&aeasi @ exqmmlsmPaf-\’- é#@doa eh@lnehams Ehasm. Bull. 1994,

42, 5781 .BuEh podiigeass destetabatized orviex eglodmpiung, of the invention.
cancer, psoriasis,

{ 10 i .
Theseﬁf?ﬂé@%mﬁ%’f‘%&%ﬁﬁ?iﬁﬁ“&e gﬁtﬁ'olt'nf ectious di seases,
preference being given to the treatnent of type |I and
[ f t m
The cbBPuRSI GRS S5y Ay A oREEHFIBHARS BENidiBROIE Soms, for
examig As.AROTRINYS Endrerysialfinerrolymosdhassplonma. HY PebimenphOus forms

of the TORRRAMAE dfahaGRVENtPNt Belolg withRdl tikd Batvctk of thé §@kention and
epends o nupber ,of factors, for exanple the
are a WHAeT prie KyegHe®en, the intended use, the node

of adm nistration and the clinical condition of the

Al efBEGER v “pPBotRysY of TR SCRBGHFAN tsPorySoupriiiate) of the

formuled)aspdesctivnedaahbyves @nkli thely saits o$olbatepvaridgpitysidlogically functional
@F@Tﬁ 2 3 nn% ) kg day. Single-dose formulations I
deriva I'C é?%ﬁ”&% a rrljiéﬁf'stered orally, such as, for

exanple, tablets or capsules, may contain, for

Use exanple, from1.0 to 1000 ng, typically from10 to
600 ng. For the therapy of the abovenenti oned
condi tions, the conpounds of formula | nay be used as

This itvenmtioanfoethed refated to theltusehely cempopndsé esfathieyformutené and their
pnemB AL, R BRI B ol SEICE'{ ' @i} hdincent aucose
transporter 1). SGLT 1 is involved in the intestinal uptake of carbohydrates, in
particular the intestinal uptake of glucose (E. Turk et al., Nature 1991, 350, 354-356).
inhibition of the absorption of glucose inhibits the rise in the blood glucose
concentration. Thus, inhibitors of SGLT 1 are suitable for the treatment, control and
prophylaxis of metabolic disorders, especially of diabetes mellitus. '

The cofnpounds of the formula | are distinguished by beneficial effects on glucose
metabolism; in particular, they lower the blood glucose level and are suitable for the
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| treatmapd @b typand and: ypeed diaha

be acceptable in the sense that it is conpatible with
the other ingredients of the conposition and is not
harnful for the patient's H@alth. The carrier nay be a
solid or a liquid or both and is preferably
formul ated with the con‘{)ound as a single dose, for
esh TRE\COERRAUIdS Ganoihersiorbe smployed
alone 98P0 Y cophigRAticH Wil @bt VSIod8. gh@osdiiewéringt Ative ingredients
. armaceutically active substances may |i kewi se be
(antid @E‘ggt i ncl udi ng ot her compounds of formula |. The
phar maceuti cal conpositions of the invention can be

e LD PR L L AR kG roren
of latev damppar frerodiafictes, | sucic @sptfablexantple.r nepbrapadnor retinopathy,
neuroﬁéﬁ PLART §3é|}te t é“@(,”%ﬁé%’iyblcgiy?‘égmsrﬁfér%ﬂén,‘)fmwt%rdial infarct,

nventi Qn 0os¢ Sul or ora rectal

- periphegg)i agerial ac@ysive (digpasera tyioabanss; @g‘@gpﬁ!gfﬁf’i& inflammations,

immu@dér@iﬁgie@étésa:aiamain&mhhbou@_baséw sﬁl@_ﬁt g_s,s _udé[t ﬁ&bmp’r@,dms, asthma,
adm nl stratl on epen I N eac L. NAlL YL aua C 1
osteotSiBL(h, hhES", SRofEREL ARnelnS s enPiiphre's art fedBul Hiseases,
preferance deinghgiveat for theofreatiment mfpyped ahdftypend diabelds and for the
prevertififlahd nEBfHe iiTate ithade frBhTHaBLIeI Sy tBnfeR i obesity.

framework of the invention. Preference is given to
Form@ationsand gastric juice-resistant fornulations.

Sui tabl e coatings resistant to gastric juice conprise

cel lul ose acetate phthal ate, polyvinyl acetate
The amibuhgbékecomysimkypbformvla bneeddsdrg ¢b bohiese thétdesiret eoiological

effoct ABBRAT S5 (ORGP TpBornabhERaN P U hisdiic cfifiptind chosen

the intended aigei thiesmodei aradmipistratiom antidhe wlinicat condijion af the patient.
i . f t s
e ) el R BIREFoRL3 053, 0BFHE ity om 3 mo

- and 5Q m@) pereday Apdnpelokilagramcehbedyiweight, ffef syupmple 3: 10 mg/kg/day.

Singlefddsd frmiMaiRIsSwhlchOéa lﬂieeédwﬁﬁst_%ﬂédﬂdrﬂ[y, QuchusPefsi @ample,
eous | i

bty SRS S oS R ok 0 B0 S o 1

to 600cwp d<ort thenthenzyy oéthe albosarhentioned coedijtidne, the pmnepbunds of

omull 5o B pTR B i o

pharmaesitidal wempositisinswithfan1acespéalde omsrier. ddei eargarmust, of course,

be acd(::%lﬁn%ﬂ‘é! PR s8h&e WMAURNE lqom%t@%g@gﬁ Ehye Béher ingredients of the

Oonposi tions are rqenera / uni fo i
compasiiesyand éuBothamiyl or thepatients,bealtiyldw esrienimay bg a solid or
a liquid 'biﬁgb'ﬁm aﬁé/i?baéf%{sﬁl%fdgmgilagé@iv}ﬁﬂ’i ire @oghpélﬁid %1_%[?; ﬁh?Ie dose, for
exampll 58,1 tabiet (WL iy OB 2 087 b Ba Pudusiatt o e active
ingrediept.diOthern phzom@esutsallgr awwee$ugﬁ;tatrfmesclmayodihewiswh bee present,
R . | r . e
e i
inventipab¢an ibeg prasticednipywme oh thie deownl pharmgacastical methads, which
essent%‘?l&egéﬁé‘f@{ of MiBRYIfle HoreHRAt &Fith VAR ARBRIGRRIy2B8ceptable

carriers and/or excipients.

Pharmaceutical compositions of the invention are those suitable for oral, rectal,
~ topical, peroral (for example sublingual) and administration, although the most

suitable mode of administration depends in each individual case on the nature and
severity of the condition to be treated and on the nature of the compound of formula .
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with a binder, glidant, inert diluent and/or one (or
nore) surface-active/dispersing agent(s) in a
suitabl e machi ne. Mol ded tddl ets can be produced by
nmol di ng the conpound, which is in powder form and IS
noi stened with an inert liquid diluent, in a

used ¥y paelbicaseaboriag Tpmulatinnsuand gpaiesnpowrielense mﬁméliatlons also

belonQ"\nﬁtrﬁ#‘ tHeﬁﬁb&eer BF‘[HH ﬁ‘ivebﬁé#b' P%h%ﬁ h@&ﬁbﬁ'tétafcﬁi-lé?fdi gastric

s
juice-egi NG RPN, B%PZ? wm%rmrwtst&r G, g gpmprise

cellulayeabi a\tt:ettuitet r phdvaate), gist iddetste Whphthakitec onprdrerypropyl-

metru} R uERET Bifetaid, BBy %ﬁah'cbﬁﬁﬁﬁéﬁheﬁwﬁ%%% A fnd methy

methaeoytptesi ti ons suitable for rectal administration are
preferabl y in the form of single-dose suppositories.

ese can be produced by m xi ng a conpound of 35 the
Suﬂatfl@rnhﬂr@apeumai PRGN o ahERITIGHANOR gna be n the form of

separét@rurhlﬁi SucH 86, Rfaal |é06@@sme§ t@rchetsarsdcﬁémeltametéw@r tablets,

cach GG R s Bt of DS TRotind Bl s the form o

powderd rorgratgiesdaskoludionrorisuspentiondit aoraquebiis armenaqueous liquid;

or in t&é’ rf&ﬂ‘?#)f Bﬂ%ﬁlqﬁ‘iﬁtgpbgﬁ)}aké{r-lﬂ%@' é’rﬁuﬁb?\i@@%ﬁ%oﬂfﬂcglfons may, as
alreadyi meemu@andeéaeorpr@w@ddbmamy eayitehte phagssseeuticali method which
mcludé@?’ StabtiR- wlﬁémﬁ:’fghea%ti% |§%’r‘éﬂiém®n‘élaﬂﬁ§rﬁa?rnéf Hich may consnst of

I ca nts [ ower ycose,  ant

one ob Moye: adaitional regredianisk are pf;yg?n; e rantad fll'ﬂe composmons are
generalmsbﬂoﬂudgmb@mm@rmaaﬁd Réeyessh e Bibting oetHecagtivet ingrediént with

o o, 50V 05T S AR FRER, ! aBBAUC et 7

" necessallyi ghastfot enamle 7 tabhet icehrbenfrodiicediby icompragsingios malding a

powdés: or@%hﬁﬂ%s cgqgg‘ébﬁ{btoﬁeﬁoﬁvh%?gagﬁf@ﬂ'ﬁé‘w forfd Spnmré’%‘aditlona[

in e treatne
Ingredmtﬁe@@mpf%ﬁsedrtab@ﬁﬁjca@ beazrpduvaed Ry tekletng the wmpﬁlénd in free-

flowin "f&"ﬁlﬁ EES? %ﬁg?pgémcﬁ?gﬁgﬁdﬂ oggmg{et{lgﬁtwga@ sapropate mixed
with abReRag dants e AR oaRder St 6 PRl s ksaCaispersing
agent(Eprima aultable mzhpw tMoldedr tabidts acaty ber gicsiuiced by molding the

compe . VPR 66 S e A28 B0 e gvor, n

suitableymaelpiaeat e admi ni stration of the active ingredients
" to the patient or in the formof conbination products
in which a plurality of active ingredients are
Pharmgeeytical i soropesiiong nutioh i cate ppeiidiat ifen. peroral  (sublingual)

administration comprise suckable tablets which contain a compound of formula | with
a flavoring, normally sucrose and gum arabic or tragacanth, and pastilles which |

-comprise the compound in an inert base such as gelatin and glycerol or sucrose and

gum arabic.

Pharmaceutical compositions suitable for rectal administration are preferably in the
form of single-dose suppositories. These can be produced by mixing a compound of
the formula | with one or more conventional solid carriers, for example cocoa butter,

and shaping the resulting mixture.
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25 Exanpl es which may be nentioned are: Antidiabetics
Sui tabl e anti di abetics are disclosed for exanple in
the Rote Liste 2001, chaptdR 12 or 30 in the USP
Dictionary of USAN and International Drug Nanmes, US
Phar macopei a, Rockville 2003. Antidi abetics include
Combinationg withetheranedinamentger i vat i ves such as, for
exanpl e, Lantus(r) (see www. | antus.com or Apidra(r),

and ot her fast-actjng insuli see, US 6, 221, 633
The caoa S S S e B A B 08 G2 aimagon wit
one oPimorel faiethef @haﬂﬁ&ﬂﬂb@ca@@&ﬂ’v@l isabbtaneds Iwhuw)h@&ép&&?éxample

rvorfle, AT o, ARMIAERRIE o RS Yy ot

’fhere\mﬂﬂ fEoapiplesabsudii medidadents megl i ti ni des,
ﬁ&%@ﬁ@n‘t@wﬂrcﬂ BB biddd A aﬂﬁa'.asgﬁca gl ucosi dase

oni sts, ora P-1 agonists,
2. mﬂve\mrﬁme@ %fﬂféhe trﬁ@t"'&%@ﬁerﬁ%kﬂﬁﬁ@lla?openers such as,

3. fé?’ftmﬁi@ﬁ@élérot%bﬁé@icﬁh@ﬁwsed in W 97/26265 13 and WO
99/.0386, i nsul i n senS|t|zers i nhibitors of |iver

4. Qo §'}¥ﬁwt§ed in the stimulation of
5. dniiinflzeagetoey asthanihgoedightgcogenol ysi s, nodul at ors of
I d
o. SRRy ETRRMRIR SRR Rl S
7. cutifyembotia acteepugradientehi ch reduce food intake or
fé?;‘ﬁge gfight tﬁ@ﬁ@aﬁﬁ&t%f?ﬂ@w B@GH' pb&&reand active

ents I act on nde t pOt assi um
Mﬁmgrsﬂiemﬁef%éh%fre@tm%nt qfrheaﬂé‘a nt of the

10. laf@t’eéﬁmglémehtuifdml‘f@@mdﬁeﬁf amdyer Efwmltllan lof a:tlag\:plllcatlons caused
i nsul i n. n one

21%%3?%%:0?%183?%'@%@% fag)%?es\tmhé conpounds of the

formula | are in conbination with substances which

They bé‘lfnll:ﬂﬁe%ﬁ]tﬂ?ébgﬂmﬁa %éj%%ﬁﬁ)o‘ﬂﬁrnegu&ﬂ mv%‘t‘lﬁenaéﬁ thtsf %rmula | in

en phosp ase in tors
particuian ﬁzrsacsynmlstm Ugewamer\t\mdbﬁoeﬁgzs Admm ﬁbeagaz‘zthe active

mgred}égt Q3mHMELRB) canlﬁak'e 186€ cRABOBY %Eﬁératé BenfieERato @f ﬂ’fe active

he formul a, | nlstere

ingrecie¥y s paliens ot 11 B8 fopoT eRamalion BREHcngehich o pifralty of

active ¢grbdientsoamedsresght |nlmeqmasmacghtl¢mpjrepai'etloﬁ0 I'n one
enbodi nent, the conpounds of the fornmula | are

adnini stered in conbination with an active i ngredl ent
Exampibs athichcinay de meeatidTd’l dependent  pot assi um channel  of
- the beta cells, such as, for exan‘pl e, tol butam de,
l'i bencl am de, gI i pizide, glinepiride or repaglinide.
Antidiabetics

Suitable antidiabetics are disclosed for example in the Rote Liste 2001, chapter 12 or
in the USP Dictionary of USAN and International Drug Names, US Pharmacopeia,
Rockville 2003. Antidiabetics include all insulins and insulin derivatives such as, for
example, Lantus® (see www.lantus.com) or Apidra®, and other fast-acting insulins
(see US 6,221,633), GLP-1 receptor modulators as described in WO 01/04146 or
else, for example, those disclosed in WO 98/08871 of Novo Nordisk A/S.

The orally effective hypoglycemic active ingredients include, . preferably,
sulfonylureas, biguanides, meglitinides, oxadiazolidinediones, thiazolidinediones,
glucosidase inhibitors, glucagon antagonists, oral GLP-1 agonists, DPP-IV inhibitors,

~ potassium channel openers such as, for example, those disclosed in WO 97/26265
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25 I'n one enbodi nent, the conpounds of the formula I
are adm ni stered in conbination wth a biguanide such
as, for exanple, nmetform ni3ln a further enbodi nment,
t he conpounds of the fornmula | are adm nistered in
conbi nation wth a neglitinide such as, for exanple,
and WORRD386 tieinsgtin | sensitetsbipbibitora of tliver ammymasdinvelved in the

stlmulbﬁﬁré F;l'%o g?éﬁ&ié‘é mryﬁfo?@nb@séoﬁmdi@%tbr@of %sté‘uptake

one SUC tﬁe Blood lipid

COMPRHKH riter ligi grqtabolisra ang | qe\%e
compa@litien, Oécﬁﬁlpbtm'nd@w&?drﬂl&ﬂ?ceofoda intdleday’ f@o&?@ﬁ@r;ﬁi’on PPAR and

PXR B0 b B g ety 24 onAhg A TRASRERg PR PRigSsium
channel/dplinerhdth wetldryl 1 - 35 2, 4-t hi azol i di nedi one. In one
- enbodi nent, the corrpounds of the fornmula | are
adni ni stered i n conbi nat | on wth a DPPIV inhibitor as
In onegeysbpdiment of ghe iwention, the commeinds afshe {grovia i a5 administered

in comfRSHHWifl8 inaBR9/ 67279, W01/ 72290, WO 02/ 38541,
W03/ 040174, in 14 particular P 93/01

(1-cycl opentyl - 3- et hyl - 1- oxo- 2- pent anamoni um

‘ln onghémbiodihent BB 1the8 inveptidd,” the compounds of the formula | are in

comblﬁ%ggnz V\%lﬁl g%t%tgﬁ%?sdmgé@%hé@h%%ﬂgeg}lﬁltlzgs%y [)Fd?:ldcﬂbﬂesach as,

for exgmps, gfjcogen! phosphonyldseinhibitoox {sep: WO 01/94300, WO 02/096864,
WO 031/0@5%@3’,'\@/@%3@@929] \?@23}1]0%88?' i di ne-2-carbonitrile

nmonobénzenesul fonate I'n one” enbodi nent of the
i nvention, the conpounds of the fornmula | are

ln onea@kﬁbsdnmeﬁﬁeme ¢din @Jrﬁusr@fttherfomma @r@%ﬂ@arm@:eaqnmommnanon

i P umb A G G AR, B EFEER e o

glimepdwitia.ni stered i n conbi nation vvi th corrpounds with an
inhibitory effect on SGT-1 and/or 2, as disclosed

: directly or indirectly for exanple in W 2004/007571,

In one\gmbodimes Zhexompunieidbe Josnular aseadsmbiséeresin coppination

‘with aff %Eﬁ@é’ Higeibnt ﬁﬁfcfhoéé’tb”oﬁ the?ﬂ'ﬁ:’-@@ RiSHESREsdiOm channel of the

I nat’l o 15 wi t ucosldaejnl ito
beta 03@5 Ush @S%feéammegﬂé\gh;wf%ﬁeaa iden g Wé'dre ngep[r ide or
repag [ﬁfdﬁ@dl ment, the conpounds of the forrrul al are

adm ni stered in conbination wth nore than one of the
af orenenti oned conmpounds, e.g. in conbination with a

_In onesarhibadtigriemnt, dheanmdnpmtrfdsrmﬁthe farnsuléafl (angladnmalswed in combination
with a Blé%rfagn esucfl*?z?@%f‘@ p%ﬂﬁléﬁ:fr gmn, 20 insulin and a

urea, |nSU|n ormn, insulin and
troglltazone i nsulin and Iovastatln etc. Lipid

In a fGFtP“é} Q:Irﬁﬁédlﬁ?%nltnﬂ%‘eco%ﬂﬁmdﬁeaf tRE fo%ulel“{eﬁlté AImihReered in

mpounds of the fornul'a | are admnistered in
Comb'%'ﬁl%i‘ﬁ@% adﬂethttmﬂ%ﬁuw;w%%meleaé%oagﬁlm ‘tor such as

| ovastatin, fluvastatin,
In one embodiment, the compounds of the formula | are administered in combination
with a thiazolidinedione such as, for example, 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-quinazolinylmethoxy]phenyllmethyl]-
2,4-thiazolidinedione. '

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

with a DPPIV inhibitor as described, for example, in W_098/,_1_9998, WQ099/61431,

- WO099/67278, WOQ9/67279, WOO01/72200, WO 02/38541, WOO03/040174, in
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P31/9BN Onm%gd'l an{1*-[20

pravastatin, sinvastatin, ivastatin, itavastatin,

atorvastatin, rosuvastatin. In one enbodi nent of the

i nvention, the conmpounds oflf4the formula |I are

adm nistered 30 in conbination with a bile acid

absorption inhibitor see, for exanple, US 6,245, 744,
particulgr 6 2293897, (Tusyadopentylsh metimg- bege-27pentagsmoraaumy sghloride),

B-fiyPokyHERIPh AR y@ﬁﬁn@%@%ﬁ?ﬁoﬁﬂme& -(S)-
the f d
caobih 8 | S S Ster o0 g Lot -

d tmetﬁ;ﬁeﬂ?ﬂw)‘a efio]aesiyNsyrroliiirs 2 \u2irisonitrile nondbenkenisuifohats).
e invention, the conpounds of the forrmula | are

adm nistered in conbination with a chol esterol o
In oneadrmbogdiment df e iveatiomshd esompcurdsfaithefcrmila | are adwinistered

: 7 §

in cond R i o o ARG R e ~b s PP ap PP BRI Tooidarpe

piogliteze®eil a | are adninistered in combination with an LDL
receptor inducer (see, for exanple, US 6,342, 512) 5

I n embo t d f the,f
In one, PRI SHee OLBALITRST B 1AL Ll Maeikagh Bribination
with compbandd hithi ars pihitiitoey effet ovg SE SR sar(di@'& ésodlselmaetﬂ) Idérectly or

eI AEPBARIPINT S640BAr ) el b s Aty ygsoaos,

ADVANCES | N THERAPY (2001 Sep-Cct), 18(5) 230- 6) .
In one%ﬁ‘uBBBﬁ‘nérﬁ ﬂ]é@érﬁpo&%@l‘ t'Pl'e rrﬁﬁf&dluérte édrﬁméfb'rteﬂ' iR@6bination

Ition Specialties gjl nt s
with ap ﬁd@ﬂé’ﬁ@$'@9&$ inhikjtassuch @59 elxlaﬁ?ﬂl?rd?‘ pgﬁ,o,q)ayar ose.

Combi nation with Caromax(r) is possible in one

i onep SRR LA e REL S e oM o B A i B TR Rinatr
with mdriesthannoez of dhe alfsenbentioaddi cormpeursds, iegt e combinadion with a

su!fon&lﬁ?éja Bhg W&L&nﬁﬁcﬁgﬁ‘? nﬁ%a%@ﬁ%é‘,o%ﬁ?ﬁ@dgraﬂ@%éﬁ‘ormin,

nuesl | n-’one
insulini and atsulfanylures, destliouans metformin, firesulinl and tregligazone, insulin and
bvaﬁgﬂpuﬁéstered in conbination with a PPARal pha agoni st.
I'n one enbodi nent of the invention, the conpounds of

the formula | are admnistered 20 in conbination with
Lipid rodalx@es PPAR al pha/ gamma agoni st such as, for exanple,

AZ 242 (Tesaglitazar,

(S)-3-(4-[2-(4-net hanesul fonyl oxyphenyl ) et hoxy] phenyl )
In one-émbediheeny pf the mmentlcm,ltkie coBipBupds 58 the formula ?/are administered

mln conﬁﬁh%ﬁ henY—ﬁ\_ﬁ ) oxaz ﬁ'&;@‘év ﬂhlﬂﬁ&g%}s‘e}]&%e{ ﬁ)vas eitm fluvastatln' o

prava@atlmrswayade@mwa@tatm nltaw@tajw, @M@staw) @gum
01/ 40171, WD 01/40169, W96/ 38428, 25 \/\oo1/81327 V\D

01/ 21602, 03/ 020269, WD 00/ 64888 qr 0 4876
In onesirabediptstit Gk e Brentin. ithe EAMPEHN {5:9&%&?%)6\9%1 &g aqmigistered

in conftmatdrawithay bll@@@idﬁabﬁtﬂpﬁdn inibitombie afor examipld) S 6,245,744,

US 6. 01864 S 27331 8P BE3H o eF 6585 T7Af ©

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

cholestyramine, colesevelam.

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

'in combination with a cholesterol absorption inhibitor as described for example in

WO 0250027, or ezetimibel, tiqueside, pamaqueside.
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bezafibrate. 30 In one enbodi nent of the invention,
the conpounds of the fornula | are adm nistered in
conmbi nation with nicotinic4gcid or niacin. In one
enbodi nent of the invention, the conmpounds of the
formula | are admnistered 35 in conbination with a
CETP inhibitor, e.g. CP- 529, 414 (torcetrapib). In

In one é‘ﬁ’lbﬁﬁﬁ’ﬁ?ﬁtr@%e B'Tvehﬁgn tﬂé?&%ﬁﬁhnd@r@ tHO RIS aﬂsﬁ aliRfnistered

nbi nati on wt
in comigipgtiomwithiand«DL 1@ceptor ipdeceriBeai e srampla, j&s ©, 347 512).
i nvention, the conpounds of the forrrul al are
m ni stere in _conb nhi bi t.or
i oneSBAE S he kAR B et P Bl Rlgqpmoinatir
with bﬂlkirlge agemst i meferably drsvhchledbutifing hegémis misee,l far eexample,

carob ber Syl 1. cQmy na& V}SL{HE B%&%?éﬁdﬁ(' ?nfr?z?]ﬂrﬁ‘ent of

of t hé |nVen I on
hypercﬁhnlasﬂeeolem O ABKANGES e THERNRHEAGT | Sep-ath 48(5). 230-6).

Caronllé]f%oé Uepbisl cbht%ﬁﬁﬁg P(SHLRﬂttfgj'm N@rth&@ﬂ@utﬁﬂ@ﬁ’@ﬁ%itlé&f & Food

vent1 on oun

Ingreclents {PmBbt dadUstHOpaHkoHBRR o A5GPS I TARKFAE R} deampinatian with
Caroniad® iigogkibld th @m@Pmﬁa@ﬂmdﬁat bpkepaaité adamtispationt bEcompounds

of thECTBMMR | ot CRrIREhuacaiaRen: (BPalt (i factiong also be

administereden ehé dotimrehfoodfprotiectsrsuehtaso for axaenplenipdatesy products or
muesif'ﬂgrform“ a | are admnistered in conbination with a

| poprot ei n(a) antagonist. Antiobesity agents 20 In
one enbodi nent of the invention, the conpounds of the

In onef %%H%ént%‘fﬂw@ﬁﬁbﬁhéﬁ Qhé@orﬁﬂbuﬁw@lﬁtﬁfﬁ!@é f@mud | Bredadministered
sein for example, orlistat. In

in comﬁafa%wh ﬁEDnéRR?fPi“af&lﬂqr}'%r active ingredient is

fenfl uranm ne or dexfenfluramne. 25 |In another
in one géjlﬁ?eﬁnr]t; of Elﬁﬁn&%{#}f ﬁg?%@@%éfnﬁg o? %fﬁgmﬁ’a | are administered
in comhmatlom muita d reixed RAARI slpbadgamma egwmsh@upbra&m foi example,

AZ 24 la"i&[aP'fS é)sﬁ 4-[5R45h S aRERN A4 tﬁb)@ﬂphenyl -2-
emi:ﬁza{; TN o el o

ARkl BEMok g pRergfnethy(jgeink) 38 9)as described in
WO 95{%@?23 WS BoRRBIIOM R paidiiH, WO 0140169, WOS6/38428,

WOO {3274 veoi 0w 1602 280 06/3202687iWG6) 0BHSES oy YWOH(§4876.
met hyl }ami de hydrochl oride (CGP 71683A)), M4 agonists

(e.g. 1l-am no-
In onelerabGdimentof teyitventigrhtthalcompopndaohthe farmule | are administered

in comnatRR WER @ibratd EidWas, FoPERample, fenofibrate, gemfibrozil, clofibrate,

bezafibrate.

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

" in combination with nicotinic acid or niacin.

In one embodiment of the invention, the compounds of the formula | are administered
in combination with a CETP inhibitor, e.g. CP- 529, 414 (torcetrapib).

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

.in combination with an ACAT inhibitor.
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2,3, 3a, 4, 6, 7- hexahydr opyrazol o[ 4, 3-c] pyri din-5-yl)-1-(
4- chl orophenyl )-2 35 oxoet hyl ]am de; (WD 01/91752)),
orexi n antagonists (e.g. 1-162-net hyl benzoxazol - 6-
yl)-3-[1, 5] napht hyri di n-4-yl urea hydrochl ori de

(SB-334867-A)), H3 agonists (3-cyclohexyl-I|
In one embmdmnwtqwf%e mwntaomwetqoamwv@ysmfdm fprmua ¢ ppsy adEnipistered

in comtﬁné\’ﬂiarpiivﬁﬁ% MTPAARiIbRSAL U A€, i118r é)@éthl(e ﬂééi@%w) )i

F agoni sts, CRF antagonists (e.g nmet hy
(2 4, 6- trlrrethylphenyl) 9H—1 3,9-triazafluoren-4-yl]

In ondjeﬂilbﬁﬂh‘h@'mdf ¢hd WW0ehfio6,.6h8 Kompoudids dBfthafdraadai atesadministered

in CO"{Q!” Ioriwi)[ﬁ%ﬁﬁrg?%&”?cortl n agoni sts, - (33 agoni sts
3- met hanesul f onyl net hyl phenyl') - 2-[ 2- (2, 3-di nmet hyl -

1
In oné’%ﬂ)'nggg 6 %?n?%@?f&n tﬂ@d&ﬂlﬁdﬁ@?%‘ tl‘iB’FHrﬁ'Ef‘é Péf@?d&]mtered

anocyte- t ating none
in compiatics wit @dMDRF Qigbhlinass ipkiby
{2 [4-(4-chloro-2,5- dlnethoxyphenyl) 5-(2-

i oneSHREFE I L BH0E1 8 HoFRMRRER W Fufudh TSt

in connAtir2hith anCTR Citrate Iy‘asepnlalbﬂon nhl bitors (e.g.
dexfenfluram ne), m xed sertoninergic and
nor adrener gi c conpounds (e.g. WO 00/71549),

In onesgyohodimerd o@thelmyene@myhe@nmndﬁwﬂw fosmiséa h@fﬁwédmmlstered

in conﬂ%ﬁ‘éﬂ& it @ éh@aféﬁiésy‘n%t@éﬁﬂﬁg&ian bonbesi n agoni st s,

'ani n ant agoni sts,” gr owm rmone (e.g. human
grovvth hor none), growth hornone-rel easi ng conpounds

In one(éinb@dﬁmdrmbﬂhb i(nf&entlon the compounds of the formula | are administered

wncon%_m%gp ﬁ%?qmg 3'5¥@%?6€n§%c t4e(rjlt Pg?;obatyl ester

(WO 01/ 85695)) TRH agoni sts (see for exanple, EP O

uncoupling protein 2 or 3 nodul ators, _
Ant:obﬁ@égﬁ agoni sts (see, for exanple, Lee, 15 Daniel W;

Lei nung, Matthew C.; Rozhavskaya- Arena, Mari na;
In one@rABSAMERRLF tHe :ﬂventllfﬁptthé‘ c@&%‘uﬁ&§ oﬂﬁweafoﬁaﬁﬁ.:@l a@ adminlstered

in compAie b8 1poSe UL Esn e 0 SAmerLRet

(bronocriptine, Doprexin), |ipase/anylase inhibitors

ooy R H 300N 5B R Enline Poespryramine

one enbodi nent of the invention, the further active

* In anotHay" ﬂ%o%%ehf’ tﬁ@fﬁrﬂﬂar (ﬁdﬁv@%@ﬂ@ﬂfjis@?ﬁﬁtr%eh% further

active gredien tam ne,
mazi ndoI e or phent erm ne. 25 In one errbodl nment, the

In a ﬁﬁﬁﬁp@?ﬁ%d}fnén?etﬁérd@#ﬁ@odnd%r 8f aHE1 frmURS edaten admlnlstered in

lon _wth n avin effectso
combigg oAy CAIRE dedhIBiors sba Heerlas AMANC e iiecrnBualen transcript
1nﬂuen@§g én@fg)ﬁ#ﬂ!t@lbcﬂnsnﬁ%ximldwdtgﬂﬁnc( enptyingin price’) Asakawa, A, et’
i canent on..t
m.EHERRS 2hR AR Ressrtut (gl B ApE R 258k Py grtagonists,
e.g. naphthalene-1-sulfonic acid {4-[(4-aminoquinazolin-2- ylammo)methyl]cyclohexyl-
methyl}amide hydrochloride (CGP 71683A)), MC4 agonists (e.g. 1-amino-
1,2,3,4-tetrahydronaphthalene-2-carboxylic  acid [2-(3a-benzyl-2-methyl-3-0x0-
2,3,3a,4,6,7-hexahydropyrazolof4,3-c]pyridin-5-yl}-1-(4-chlorophenyl)-2-

| oxoethyllamide; (WO 01/91752)), orexin antagonists (e.g. 1-(2-methylbenzoxazol-6-

y)-3-[1,5]naphthyridin-4-ylurea  hydrochloride  (SB-334867-A)), H3  agonists
(3-cyclohexyl-1-(4,4-dimethyl-1,4,6,7-tetrahydroimidazo[4,5-c]pyridin-5-yl}propan-1-
one oxalic acid salt (WO 00/63208)); TNF agonists, CRF antagonists (e.g. [2-methyl-




10

15

20

2

30

35

In one enbodi nent, the conpounds of the formula |I are
adm ni stered in conbination wth nedi canents havi ng
~an anti inflamatory effectt7 I n one enbodi nent, the
conmpounds of the fornmula | are administered in
conmbination 35 with nedi canents which are enp

0-(2 AT fathylehenyibOkbd Shiriarafaoromd sldiromyamine W\ 6/66585)),
CRF W%ﬁ%{?no%sfig é?ahrcfdb‘?ﬂ‘ Sk ot § Sia5wi Eﬁtdrgﬂ%ﬂls@é d. e1 -(4-chloro-

I NV ntlonvmt re o
3- metam%#envl.naﬁtawpbsmdbar[as&aﬁwamaﬁihvloﬂ'ivnqpizﬁﬁﬂ%y)et%r e
aminofthanolp halaReplsritiec al (WO @a18345 13)) bSMBH es(melanegytedetithulating

o R0 A T BT TSR

cycloheexgteﬁwmslamll-}gimrbain@ylbﬁﬁYf dimathylsidobrindlaceticder . acid
tnﬂuo%‘?}?@ﬁ@ngcfﬂeséé]tg g\l\lz1 ra tgﬁ?gﬁ érdrﬁé)lgfyeﬂﬁtékfe riﬁFIh‘:Jitb?s (e.g.

dexfenfigaming, fmjmed heseiriqnmrgwm aw |rpra¢relnﬁ@1§waﬁqmpounds (e.g.
WO 00/71830], "SHYRSgSrsts! 89, 01“%3 chy‘ﬂéfhzéﬁnﬁﬁiﬂ ﬁzp b@l%ftme oxalic acid

satt (RELBHHED Zonaain sonbre. BrieTa s

0 aeRstEn 9 | hejmone (e..
humaih geowth Horhorsé )Hgrowtil hermdmdareledsing G nmpduraisn{d-bénzydoxy-1-(2-

diisop (R et bl Ga RSy b aTng g 2bbiRe acid
tertaarwbutydaeaterdWQ 09 /85655)), TIRGA agenists &e@‘,;f@rﬁxarmp &P 0962 884),
uncou?ﬁné IBZP pcgr‘é"l‘?{ rﬁé’dul%to}és rAéBtPUtaﬁom*é’fH '(Eeéo%r‘ Rahiple, Lee,

I on

Danie{ W - einuoGe Mefthevos- 1 (RaFpYSkaye maaurf&angaa kasge, (Ratricia.
Leptlnség’drﬁstét a% b@fenﬂéﬁébbbbabﬁ i thet Geatristeli bf @be@tfy NbRiys of the

Futuresy G 2280 1 n BBl bogRRore T e GrOBHOR}g, Doprexi),

lipasefzemiiasmiehibiidfs 63.9. MOGM()E@Q» |Rﬁ’Alatm6dlﬂlafmrs (&9( BOO®0/78312),
RXR Bﬁﬂlat%% éﬁ déghbnfspg 15 minutes, the precipitate is

car e super nat ant, mhlch contains the
brush border nmenbranes, is centrifuged at 26 700 x ¢

In one(eRbSAMeNPBE theSingéntidH, @a frfer %@W@ ﬁ'lé‘r@élenfr RR9eptin.

supernatant 20 I's discarded, and the precipitate is
rehonogeni zed in 60 mM of 12 nM Tris/HCl buffer (pH

In one@ﬁabb@i@néﬁ’b" ienfuirther aciivaMgré&diéntiisi dexeanpiedtaatind| araphetamine,
(3 C&em Zfﬂm'éﬂBr aun, Mel sungen, 900 rpm 10 strokes).
mazindQig;qr iPhiFn 9 m of IMMO2 solution and .
i ncubation at OC for 15 mnutes is followed by

I oneceﬁﬂﬁédlprté‘?\?tthgrbo Lﬂud%tc%f?tﬂe Eor’én all Yre ]a\'::‘l{n Tg‘%%gqn chbination

sUper na en centri agai n
with r(tacd)cmentSpﬂfqavsg. sifegls oot 89 qqﬁqan@u girenleten ank the vascular

systenh’rﬁﬁ,‘hpéé Fbeeksm %@(CE‘WM[BH&@ @lg %n’ﬁ&llmgaicéfﬁ@ﬁ@wh:ch act
nVl manni toI n% OEFO\%E eously
on the@@ﬁﬁ%ﬂé’é@”'ﬁﬁ tﬁrﬁt ‘F%R'Hg‘ antagonists, oeta ?ﬁe‘#f’
honogeni zer at 1000 rpm After centrlfugatl on at 48
000 r SS-.34 rot for 30 ut e
in one krpndaithebf dngadrbd s B s 1§ h ) o8 orgpitebeli 37 g hibination

with mladfchmen(cs)hb\Tng)alrQ@ﬁhmnﬂdmmamry@ﬁe(:f| nal concent ration
20 ng/m ) and 30 resuspended using a tuberculi n

syringe with a 27 gauge needl e.
In one embodiment, the compounds of the formula | are administered in combination

with medicaments which are employed for cancer therapy and cancer prevention.

It will be appreciated that every suitable combination of the compounds of the
invention with one or more of the aforementioned compounds and optionally one or
more other pharmacologically active substances is regarded as falling within the
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* centrifyfaien At 5%

The vesicles were either used directly after
preparation for | abeling or transport studies or were
stored at -196C in 4 ng poriigions in liquid nitrogen.
To prepare brush border nenbrane vesicles fromrat

smal | intestine, 6 to 10 male Wstar rats (bred at
protediiastcamieied by Mve présenPiveentipn.wer e sacrificed by
cervical 35 dislocation, and the small intestines

were removed and rinsed with coI d isotonic saline. The
The aptiiysafithe compasndsvastesied anklipwgosa was scraped of f.
The processing to isolate brush border menbr anes t ook

Prepafatiit phREH Rord fudrBiaiser SsiRa e BearaaLutitding pf sabbits,

rats asdpids i ntestine were treated with KSCN as chaotropic
ion. 19 To prepare brush border nenbranes from r abbi t

small intestine, rabbits were sacrificed
Preparationeokbioish bmpebmaﬁmbraﬂeo'eglcﬂﬁs Bomaiiheaqw@lual eelisuefi e small

intestifé v?aécﬂfgle@foutt fh%C% B§Ilé6q\/b 2*19% i té??‘on'?n@tﬁddamh@emucosa of

nlum

the Sw\%h@tqséﬁ%ms SerARed @And Sysaended 4 éﬁy& QJ‘U%%-.CeEHQFﬂsfp*%S‘ buifer
(pH TS‘@YSUO)E v dmahAitslid o mM@GTAnDﬁUﬁM it6 IGMmm! uwitkerice-cold distilled

water (WeE SRich@l 7 PocRliesteatBne Mt S0l TA8" Bharg ik wenk

Staufarh &R@) at 73%0f theamart powdrafion 2and mirhde, whide socloxpiniige. After

addlticfrff)f"gqﬂl of EM Iﬁp@%e%ﬁutgg'l gﬁ’\a%&ﬁgéfﬁfﬁg{og?go mg%%%%%@ is left
to stamﬁéﬁbpaﬁé‘owga@tlyeés misuiesi fdritioasafi M@P ¢aljsesuhe S&Yrepmbranes
to agghédgte arid" ;ﬁ%hipnafé R 'tﬁé?é%bmioﬁ OfeRE brusmss@irdwr Hembranes After

on| (506@' | neﬁgér@&frgﬂ) 1}5 {rﬁgatﬁ@ ﬁ%clpltate is

discardediandghé Gﬂpertmétante wlawﬂeemrﬂaimedtmbbmesh bbrder membranes, is

conn{ AP 9% I AGTSS 9 B 33 8 95 ppgmaen

is discardesl, pngsthetpredipitaiesistie mogeelzeﬂers 6ersl ohb M elrishhiCl buffer
(pH 7.41260 W%ﬁgﬁtéll Sﬁ-r;lﬁtE@'FA"[f%HU)Q PoHér'El@éméﬁﬁa&h nﬁ@mzer (Braun,
border nenbr ane

vesl Cl e Sus nS|on
Melsungers/ $893ePruf P estraken).7 Additionoo Pt aIVI 2 5%RJ6tion and

mcuba‘ﬁbn%@@ CaoP a5 miplited |§%Ildwwlb§3&eﬂl@lfu§‘ét{0h”@dﬁ1 at 8008 & g for 15
minutqd s SpRE RIS LIS JRY CPRT LRGN oF AB R0 5 gr @O fgrm. S5-34

».)

rotor) for 80/ rhbted THeCpretipitateMs takere upiin G0trat 0020 iVl Trs/Hepes buffer

”(pHY’?;ff%@Hﬁ\ﬂsﬂ’fl@g‘fé 382hhnRoBiarl pRbaRRe B 20Mket in &

Potter fl¥eibem( pomagenizarsat 1HAMIDN. Alter eendrifugetion |aé48 000 x g (20 000
rpm, %%ﬂegﬁbg u oseg% I""%h‘:éa reédl :faﬁ%sge}]éé"'t@ﬂ? {00, 5 to 2 ml of
Tris/HogpsnpdieROFLrT 44280 S angitSLHEn) cmraauoéagg iwelpl) and
resuspended usmg a tuberculm syringe with a 27 gauge needle.

The vesicles were either used directly after preparation for labeling or transport
studies or were stored at -196°C in 4 mg portions in liquid nitrogen.

To prepare brush border membrane vesicles from rat small intestine, 6 to 10 male
Wistar rats (bred at Kastengrund, Aventis Pharma) were sacrificed by cervical
dislocation, and the small intestines were removed and rinsed with cold isotonic
saline. The intestines were cut up and the mucosa was scraped off. The processing

. to isolate brush border membranes took place as described above. To remove

cytoskeletal fractions, the brush border membrane vesicles from rat small mtestme
were treated with KSCN as chaotropic i ion. '
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from25 to 35 nbar. The filter was washed with 5 m of
i ce-cold stop solution. Each neasurenent was carried
out as duplicate or triplid8te determnation. 30 To
nmeasure the uptake of radiol abel ed substrates, the
menbrane filter was dissolved in 4 nl of an
appropriate scintillator (Quickszint 361, Zi nsser

To pl'%gg & tirkisFbbider Fl‘h Ritraiids %(I;B:t@%lb& @Qﬂa[it l’fﬁestlne rabbits were

oactivity was etermne cinti

* sacrifigada; SHEAVENDTRANEHAN LD 5amil HEABUEDYS SRS Oh e Mg of

tetracéﬂeq%pq@totmgraﬁ rﬁfbrutramld@ltaﬁ)j 25 ombbbif@immnodfdet Méae smali
runment usi.n arte
intestpgs MiatE, BIMVEF SRSENOR eI SETIBboseL alire e stored frozen

~in plastit bags iunglee diitergen at eBQ°@rpadet td d2 weeks.i Fgr prepanation of the

membl?gﬁ%%teglclés e ﬁr{%‘zg D, ne%ﬁ]&d vJebe tlﬁé‘ﬁe& RARPPESiH £ T Bch and

nbrane vesi c
then th@mm@saswae@capeﬁmt%messmg m@n@b@@mhranea(ea@@wk place
asdeQﬁﬂﬁﬂgﬂi dve: and experinent- dependent). A further
met hod for testing the activity of the compounds is
the inhibition of the 5 transport activity of the

To prépafenbr&eﬁlbﬂrddenmmfaheg\lrwdee fronarpig dntesting, jeftGUM segments

. from g ﬁ%ﬁx%&#yﬂ%&%p H-IH éw%rgl\lﬁﬁegi%ﬁltn @Qc@éﬁaﬁfco&lmgcérﬂ frozen in

‘plastid hagsdided hittogen la¢ -BOTNARram@ration of thenwembsges )vesiales took

ansiay hods of nol ecul ar bi ol ogy as descri bed
placeggd%%nbroogb@fé al. (Sanbrook et al., Ml ecular

Cl oning, A Laboratory Manual, 2nd Edition). The

" MeastfreRfe?fi betHe ?laa@wgpfagecﬁ tSrh@h ibpsdErtmepem e dedicap! et e

identity with bases 11 to 2005 of the base sequence
for human SGLT1 which was described by Hediger et al.

‘The uptieit gdr['&C]-labeledPghcosélainto biasid. badder mmbnam ve8iles was

measn.géé 8@2@2 Erégﬂg'gngqﬁ@%c}ne%étﬂ u‘%‘gle 3 [lfs hsﬁ&‘d%? ﬁembrane

vesicle vﬁt@@eassoorméﬁoﬁMtBrls/H@peanwf&re mbam QOe’@Nbﬁn@Eﬂmfol were
addedhé‘t"%@ % V?Of Br &RehcH ofn O‘}%]Mga‘r(ﬂ bﬁé‘é‘tan@eiHe bpppriate

e exp reSSI on of

conce@%w@sss%wev@@\@mﬂw T 3-258 ) i O b Sapes fgter (oH
74/1@'@:MR@CIPI@O|I‘&M 20 (I nvitrogen) by neans of FuCene6

st RS 2 RSOt BT RbER ashS et Bpr B R m o

ice-coldulstap esoftdidinuif1 ¢ MM r TesrHelest buifer KpHlY .4)A4669 mM KCl) and the

WVGSIC% EB&E%S@%? g)r]age#’@%&%g&%?ﬂnﬁ ctpntﬁos{?cfngh Wi p ilBse it

membgings filterm(©e4) 1 @8 rom d@mﬂtepéiﬂhtetcmrr& Sahdgll)iHneey ajvacuum of
from Z%t o5 AHBAr! 11"?19 fill@ V\fdér\ﬁﬁél’%@lﬂlth% &l dfh@e%bl&gét@{)céﬁ!utlon Each

cl ones resulting rom e sel eC|on vi a
measuragient was Hagriedt pvwsc dupligate grtrpligats @iefmm pn.

To meés@e%ﬂh'é%it!é(i(@?pﬁe%dﬁﬂabé' lbe suestrhtes afeemwrﬁmah@giltgw wat efidsolved
e activi or osi de

in 4 bR sobldte AR WY et 3PN 2 Sagalytc Gk

Frankfaetl ent edaifipr ahdr theeradisaetivityenias detrmined by liquid scintillation

measurement. The measured values were obtained as dpm (decompositions per

minute) after calibration of the instrument using standard samples and after

correction for any chemiluminescence present.

" The active ingredients are compared for activity on the basis of |Cs data obtained in

the transport assay on rabbit small intestine brush border membrane vesicles for
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cultivation was continued in the presence of 600 pg/m
of zeocin. 30 3. Measurenent of the inhibitory effect
of test substances on the @pt ake of mnethyl
a- D- gl ucopyranosi de (a - MDG CHO TRex-hSG.T1 cells
were seeded in_a concentration of 50 000 cells per )
select@d| pubstancgs.o§the -absalytat vAlugs AmpyodswSPRCigSat experiment-
depe rsham Bi osci ences) in cell culture nedium and '
cul tivated for 24 h. Expression of the reconbi nant
human SG.T1 was induced 35 by adding 1 pg/mn
A furthet nasthiod ifor festing fher bbibvity2éf the Eompauh®s isithakiehibition of the

vanscGHE ST bEnd Wand Pl EpERBRClbh TRt LTt

SLCS5al) gindirbor one hour. After a further washing step with
transport assay buffer (140 mM sodium chloride, 2 v

potassi um chl oride, 1 nM magnesium chloride, 1 nmM
1. @m@wsslaavemrmmméﬁbﬁ pH 7.5), the cells

The cDNPEfdrﬂﬁJW 8aLa1thas irtfoducadtifie thegRDINANT (presten(iavitrogen)

by siSUsE o HRRk 2B SBolBR B ek AL ISRk of o
(Samtni'obkxteﬂ appIVIom_culareCiommgt Aarh.aborator}a%acwaiufzm Rdiflon). The
subseghéﬁf% %1 fﬁrﬁgg)'o@ghériﬂ%ﬁ rﬁ@eﬂ%séd?ﬁﬁlﬁ?éﬂldgdt bases 11 to

2005 fafordjertgaswqque@ﬁe domfymen éS(éEﬁT Adnich ‘dﬁéld@écﬂ%@%w %dlger et al.
(Hedidr [ét[él" ].‘ﬁerQNéﬁoﬂ)ééénS%i QSPSA Arozos B8N 7a8% 762 phed e@posited in

the GOkl sean s SABbEsa B eaBenk ArcagbrUghaE Wig4ptp. Bases 11

to 2008savespand 16 thd\bbmpldte codingiregiohasfihuman 8SLAM.30 min
at roomtenperature, the reaction was stopped by
adding 50 pl/well of 10 nmM nethyl a- D- gl ucopyran03| de

2. Preparatioand morecormivinemy chlififie withdd : e D

5L T1

oo &l el g ST ol oA o

(Invitragam)- byarieanm af it Geneh pof@pti@&t(R@ﬁh%J o sdecksipslearelbslones,
600 /h@@ocﬁ@ﬁn@lﬁbﬁéﬁ'}' was ablﬁeéi e the bbipviRgewaEdiutn (Nutrient Mixture

712 (FaeimiladegR0 suppiemaried st ioh et e sertl (5 Habdances)

10 Hg /mlS@wsﬂmdﬂvnsal(@Nng?ubsaeam)t 3G ayitdiod f penicillth, 100 unlts/ml

e, FATE 4 4 el e B Sslcin

was testad viadbeirnupiaid activity dor radicispeled mewaﬂm@l@opy@mnde The

 cell oldR¥ \‘Rfﬁﬂ'tﬁ%ﬁ é‘aﬁ%&rdpgéke %cﬁ&ﬁy%f@ﬁﬁ L gdrhﬁ’éddépﬂﬁanéslﬂé/' referred to
‘as CHpp ﬁmhﬁéSLwH?h@ﬁmaﬂercwamm@aﬁ ofort Rerthrr xpesgment, and

cultivatiB st édiubalin tiiepriaanss efBOY sighfl 6f Rbciit in  the
presence of vari ous concentrations of test substance.

It was then possible 20 to ascertain therefromthe
3. Messureatint aff it inHiblteryt effadt if destesustamcesedndbd ugtake of methyl
D- t ake of . hy ~D- gl ucopyranosi de by 50% (1 C50).
& substances (pM [in vitro testing
CHO-TRex-h8GITt akellsofvereesegdedin ®aghoenipgtiamoet AP0 cells per well in

Cytostar-T scintillating 96-well plates (Amersham Biosciences) in cell culture medium
and cultivated for 24 h. Expression of the recombinant human SGLT1 was induced
by adding 1 pg/ml tetracyclin for a further 24 h. For a-MDG uptake experiments, the
cells were washed with PBS and then starved (PBS supplemented with 10% fetal calf
serum) at 37°C for one hour. After a further washing step with transport assay buffer
(140 mM sodium chloride, 2 mM potassium chloride, 1 mM magnesium chloride,

1 mM calcium chloride, 10 mM HEPES/Tris, pH 7.5), the cells were incubated either




10

15

20

25 Exanple No. 1C50 II-LIVII 3 0.043 6 0.133 9
0.081 12 0.139 15 0.170 18 0.080 21 0.047 22
0.144 24 0.208 31 0.252 233 0.070 36 0.043 v - 9 U
2 a)j a) X 30tf) NONz ,z 3mc> ¢~ .CX

) m w, 0CDco m WOO L. .
in the absence or presence of test substances varying in concentration at room

' temperature for 15 min. The test substances were diluted appropriately in transport

assay buffer (40 pliwell) starting from a 10 mM stock solution in dimethyl sulfoxide.
The assay was then started by adding 10 yl of a mixture of radiolabeled methyl
a—D-[U-14C]glucopyranoside (Amersham) and unlabeled methyl a-D-glucopyranoside
(Acros). The final concentration of methyl a-D-glucopyranoside in the assay was
50 uM. After an incubation time of 30 min at room temperature, the reaction was
stopped by adding 50 pliwell of 10 mM methyl a-D-glucopyranoside in transport
assay buffer (4°C), and the radioactivity uptake by the cells was determined. in a

" MicroBeta Scintillation Microplate Reader (Wallac). The half-maximum inhibitory

effect of the test substances (IC50) was determined in the following way:

1. Establishment of the value for 0% inhibition. This is the measurement in the
absence of substance, measured in sodium-containing transport assay buffer.

2. Establishment of the value for 100% inhibition. This is the measurement in the
absence of substance, measured in sodium-free transport assay buffer
(140 mM choline chloride, 2 mM potassium chioride, 1 mM magnesium

chloride, 1 mM calcium chloride, 10mM HEPES/Tris, pH7.5).

3. Calculation of the percentage inhibitions for the measurements carried out in
the presence of various concentrations of test substance. It was then possible
to ascertain therefrom the concentration of test substance which reduced the

uptake of methyl a-D-glucopyranoside by 50% (IC50).

IC50 values of test substances (M)
[in vitro testing of the uptake of methyl o -D-glucopyranoside}

Exémple No. 1Cso [p,M]
3 0.043
8 0.133
9 0.081
12 0.139
15 0.170
118 0.080
21 0.047
22 0.144
24 0.208
31 0.252
33 0.070
36 0.043
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The preparation of the examples is described in detail below. The
compounds of the invention can be obtained analogously or in accordance
with the processes described in WO 0414932 and WO 0418491.

- Experimental Section:

- Reaction scheme: Synthesis of the [-bromoglycoside 4

= ; =
4
o= N \
o T
o O
O O
O O BAST . o) Ao,
OMe or DAST 0y 0 "

o ; N Site ACOM f H,80,
- — o I/Qj
1 « J P
. 2
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Maa=-aalLLLLELC UEEO cE ~y- U- UU-
"P)YIE mJLr COOOJ 04 LL a LL LL LL LL LL a
LL~-OUCVE L669g maOJ+ CO VC4) 22 2 2 X
2220ZCY)y NOMMMMMM(*rd mLLCDI (" DCOCD
- X E2 E LO O 26 The inventi further relates to

PKleti®gSE S, 6-rl- Qabemylng-flubmmwhdsbcylucopyra;mmda|(2)
formula |I. The preparation of the exanples is
described in detail below. The 5 conpounds of the

i nvention can be obtai ned anal ogougly or in accordance
with the processes described in 0414932 and WO
0418491. Experinental Secti g~ T8 Reaction schene:
Synt hesis of the I]-bronogl yc0|de 4 ap 01 OOBAST

OAcjb 00 -- b I dMVs AeCH /FfrSo, Owe a DAST ?5, 3
0 OOSS%inAcCHBrII,i:@O
O

F
O

OMe
9] -

o
2

3.0 g of methyl 2,3,6-tri-O-benzoyl-a-D-galactopyranoside (Reist et al.,
J.Org.Chem 1965, 30, 2312) are introduced into dichloromethane and
cooled to -30°C. Then 3.06 ml of [bis(2-methoxyethyl)amino]sulfur
trifluoride (BAST) are added dropwise. The reaction solution is warmed to
room témperature and stirred for 12 h. The mixture is diluted with
dichloromethane, and the organic phase is extracted with H2O, NaHCO3
solution and saturated NaCl solution. The organic phase is dried over
NasS0O4 and concentrated. The crude product is crystallized from ethyl
acetate and heptane. 1.95 g of the product 2 are obtamed as a colorless
solid. CogHosFOg (508.51) MS (ESI ) 526.18 (M+NH4 ). Alternatively, the
reaction can also be carried out using 2.8 eq. of diethylaminosulfur
trifluoride (DAST); in this case, the reaction solution is refluxed for 18 h

" after the addition. The working up takes place in analogy to the above

description.

1-0-Acetyl-2,3,6-tri-O-benzoyl-4-fluoro-4-deoxyglucose (3)




3 ~.'~ 27 Methyl

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

de (2) o, 0 M 01-01" 2 5 3.0 g of nmethyl

2,3,6-tri-0O benzoyl - a- D- gal act opyranosi de (Rei st et

alL, J.Og.Chem 1965, 30, 234%) are introduced into -
dizlol of ogktdmnsowt mees)l ed.3,6-triIPEenihigd-Budte-4teky-o-D-

: a&gcéﬁxr%’é%'ﬁé%% héu%aﬂr?@”e?i]e%%@m's%f 'a%f'eta‘%%’ Py of

10

15

20

1 con. tseifpec atidrareanited withr €80 froiof §Ricial athtic atiitandadded to

i e AR S A6

NB@h. Sidleumidire Thoasreminie PeEGOs salitiosd ameihls

'a@ﬁr&‘? %fffh’&Eﬁ%rorﬁ@ﬁmaﬁ%uq‘?le%rg%i&tphéseci%)’e%&ﬁdc'té&%h NaCl

P’(é% e N oG i BN tiated Thelsahiput g Bos eislized
(15@:% efhy| "@eféi@)h’ebtéfr% 3.87(dViokHAe) proﬁhbté‘ltinat'e \Giltainetihgs a

15 rﬁacth can also be carried out using 2.8 eq. of
Kosul fur trifluoride (DAST); in thls case,

t@ggh‘lﬁ%@g (ﬁSGsﬁﬂ)tMSdESIs)EMHﬁXMdI\M-W)w h after the

addi tion. The working up takes place in analogy to the

‘above description.

1-O Acetyl -2,3,6-tri-0O benzoyl -4-fl uoro-4-deoxygl ucose
( CIye) -
EbroMo el s Alre 2 S0 pintoR Aphadrfugsee (4
gl ucopyr anosi de are suspended [ 50 m of acetic
anhydride. 8.4 m of conc. sukfunic acid are m xed
with 150 m of gl acial acet 'éc ' and added to the
m xture while cooling in icé: ' [

into NaHCO3 solution, and this solution is extracted
Wi th dichl oromet hane. TE€Nprganihc phase is extracted
with NaCl sol ution, LBy
concentrated. The residue isjrecPystallized

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 poured into ice-
water, and the aqueous phase is exiracted 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 through a silica gel column with ethyl
acetate/heptane 70:30. 1.40 g of the product 4 are obtained as a colorless
solid. Co7HpoBrFO7 (557.37) MS (ESI") 574.05/576.05 (M+NH4 )
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fromethyl acetate/heptane. 5.97 g of the product 3
are obtained as a colorless solid. 10 C29H25F®
(536.52) M5 (ESI+) 554.15 ( M:NH4+)

1- Brono- 4- deoxy-4-fluoro-2,3,6-tri-0O benzoyl -alpha-D-g
lucose (4) 0001 40- OF®r O1/ 4 15 1.44 g of
1REbaA Yitietnd 188 jrithodls b BRaMpieh1 | uor o 4- deoxygl ucose
are dissolved in of hydrobromc acid in glacial
acetic acid (33% and stirred at roomtenperature.
After 5 hours, the mxture is poured into ice- water,
and t he aqueous phase is em(tract ed three tinesgwth

di chl oRongt hane. The c/@ cted orqgnl c phas |$ Washed
with aied 20 ¥dgjblchl ori de ol bt i on, P\ci £d Sver

sodi um sul fat e and—evaporated to {iypesSs. The op

pr oduct is filtered ¥hrough a silica gel col Etrm

ethyl acetate/ heptane 70:30. 1.40 g of the product P4
are obtained as a colorless solid. CQ7H22Br FO7
(557.37) Ms (ESI+) 574.05/576.05 (MrNH4+) 29 Reacti on
schenme |: Synthesis of exarrple 1: Br H 0}

NaH, | - NHs NH, ... ~ "~ CH ~y{' VV\é5 H
toluene 11 QJ, C Bugy oK2C0 3 Bxo | "L 1" Pd( A%
PJaTd. NHEug~NoGKeG] , /| #i2. 2 041 < PA{DACk, Plo-Tall, WE,
e o ey o
CH,Cl, 1 H,0 zo N \,,‘{w’f ar e
i
7
OBz -
F L&} F,EL’G\, ~Q
H e A
B2Q o { f - e .N'ﬁ‘\ -:\.‘_.:;ﬁk\,.fﬁ‘\
N N MalH H )’* =
H N N
8 E ) 4 (Example 1) i..NJ
ﬁ ¥

4-(4-Bromobenzyl)-5-isopropylpyraz-3-ol (6):

N
3 Ok
Y (&i "
&
-

15.2 g of methyl isobutyrylacetate (5) are added to a suspension of sodium
hydride (60%, 3.85 g) in 250 ml of tetrahydrofuran while cooling in ice. A
solution of 20.0 g of 4-bromobenzyl bromide in 100 mi of THF is then
added and the mixture is stirred at room temperature for 48 h. After
addition of 300 ml of H20O and 300 ml of EtOAc, the organic phase is dried
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~, ~GF 0 BzG'a.'l ~Q. I\/b(]\lsyOr NNJr~~(y~‘t
BzO iJ, f I~ MeOHH .(~ .r ,,,,, VAT .1 89

(Exarrpl e 1) H 4-(4-Bronobenzyl)-5- |sopropyl pyraz- 3- ol
(6): 5 HOH 1 15.2 g of nethyl isobutyrylacetate (5)

are added to a suspension of3&odi um hydride (60%

SoEr mgs'cm 4h0 fhe Sdlvést rsaﬁwép@a UfRMn vdﬂlrdaterycmb Oatdm The

| ce. 10: sol uti on of r rom
wsyts@gwpnts#e predyct ‘ﬁh@'ﬁs%f@ad'”aﬂéo m?; %b ft{f@%‘ﬁ. gixed with
Shyd réﬂde&ﬁydrams eﬁ‘?%)réﬁdJ heafear udderhrefiiteith aadaitdr wap for

ﬂ%goﬁlhg l'gi??t}g@ @gﬁ‘urg\)g ?c%pggaiétgﬁdgén\éolg&%ﬁ ﬁ?ﬁg%nd cooled

stbr Dfpeaf thief ciystadlizedt proguet igp Gitenedr off With suetion andgvashed

YRR 5 e O SRl b oo
Gy 3hineRiNeD OB ME (ES T 2364 OTAMEH e+ oact i on
mxture is concentrated to a volune of 50 nml and

oI ed SCL? OC. of the crystallized product is
f with suction and washed with heptane.

'10 8 g of the conmpound 6 are obtained as a pale yell ow

solid. Cl3H15Br N2O (295.489 MS (ESI + 294.04 (MtH+).

Conpound 7: OBz F OBzO O BzO NN 14 N Br 10 7 530
nmg of 4-(4-bronohens -1 sopropyl pyraz-3-ol (6) and
1.50 g of brom N
met hyl ene chl oride. { hi s )
added 1.86 g of pota§¥pbn1caMbo[ate

15 triethyl anmoni um brom de aﬁ C i
it is then stirred at

'Ived in 50 M of

re successively
ng of benzyl
Okr wat er, and

530 mg of 4-(4-bromobenzyl)—5-isopropylpyraz-3-ol (6) and 1.50 g of
bromide 4 are dissolved in 50 ml of methylene chleride. To this solution
are successively added 1.86 g of potassium carbonate, 91 mg of benzyl-
triethylammonium bromide and 0.8 ml of water, and it is then stirred at
room temperature for 24 hours. The reaction solution is transferred into a
separating funnel and washed successively with water and saturated

~ sodium chioride SOEution. The organic phase is dried over magnesium

sulfate and concentrated in a rotary evaporator. The crude product is
separated by chromatography on silica gel (EtOAc/heptane). 193 mg of 7
are obtamed as a colorless solid. C4oH36BrFN2Og (771. 6) MS (ESI ) 773.1

(M+H").




10

15

- 20

roomtenperature for 24 hours. The reaction solution
is transferred into a separating funnel and washed
successively with water and saturated sodium chloride
sol ution. The organic phase is dried over nmagnesium
sul fate and concentrated in &lrotary evaporator. The
ccgﬁﬂ, Mipgget is 20 separated by chromatography on
silica gel (EtCﬁc/heptane) 193 ng of 7 are obtained
as a colorless solid. CAOFB6BrFN208 (771.6) MS (ESI+)

- 773.1 (MeH+), 31 C},o dund 8: OBz Bzo Bz 8 ; W H

193 ng of the glyco ql;g?are di ssolved in 1.25 nl of
DMF, and 2.3 X( )2 6. 09 ngy of

tri-o-tolyl ph et hyl am ne and
84.6 m of 1- aIIylﬁﬂ%erazﬁne}} are(;d%ed The reaction
m xture is heated in an for 18 h.
The solvent is renoved in ary evapo tor, and
the crude product is pur|f| ed by chro o@gaphy on
silica gel (EtOAc/MeCOH).,117 ng of the.gohpound 8 are
obt ai ned as a col orl ess ﬁ_o wax. CA7THA9 08 (816.9)
M5 (ESI+) 817.05 (M+H+). Conpound 9 (Exa le 1): E
ttGa / HON9(Exaane 1) N H 98 ng of the glycoside

vvasﬁe Qi r| e (%Ecbﬁdé?r%r Oélﬁol%&‘iﬁ*ﬁezs%t %?Wiﬁoéﬁd 593 mg of

Mo gf W'-Oﬂfﬁbflph(@&&‘tﬂ%rp amu pé trl@,thylamme and

Cglf‘S‘?ﬁltéfaF 5 Ibipefaitd &fd/a é’tﬁoﬂf& Riactléﬁci'mkﬁﬁe (SR in an

(bR 8ha08e far 1 PrdhR-SeOaT! 16 GREIOVEHB o EptarvaavaRprator,

adnd heec epgda nstoBuar ds oplkfict hyaschromriteyraphy osokilida gel
%?5'701 }:I\%MB?I)( W? 61)of'\4ﬁe( Eé:%nﬁ%uﬁé’ % %Ze (ol\t#al_lﬁgd 3230 3golorless

wax. C47H49FN4Og (816.9) MS (ESI )817.05 (M+H ).

Compound 9 (Example 1):

O
F
HO
HO
o,
7
£
9 (Example 1) (NJ
H

98 mg of the glycoside 8 are taken up in 4 ml of a mixture of methanol/
water/triethylamine (3:3:1) and stirred at room temperature for 48 h. The
reaction mixture is concentrated in a rotary evaporator, and the residue is
purified by chromatography on silica gel (methylene chloride/methanol/
conc. ammonia). 34 mg of the compound 9 are obtalned as a colorless
solid. CogH37FN40O5 (504 61) MS (ES! )505 47 (M+H )




Reaction schenme |I1: Synthesis of exanple 2: OBz ~COCH
70Bz F Pd(OAc)2, P(o-Tol)3 F Bz ONo Et3 Bzo Oo
Bzo N~ I MeCN Bzo NNI i ON HBr H7 10 \/~NHz OBz
F O HOBt, EDC, DI PEA Bzo 0 H21 Pd/C Bzo NI O CH2Cl 2
NMOH HH11 OBz OOH Bzop4l 0 OHO O Bzo Nr |
NREREtdn $8Hdrh& (D Bguﬁth'esis\of é‘)laNg:léle 12 HN O HN O 13
(Exanple 2) J(J Compound 10: OBz F O O BzO BzO N~
Il V ONOCHd H10 10 7.20 g of. fhe glycoside g ar e

~di ssol ve®®n 109 m of acefomitril e, and
E S P(OAC), P(o-Tol)y = F %6 '
BzO NEt, BzO .

& /4
" MeCN N
ﬁ Br H

\/\/NHZ
F A o
HOBt, EDC, DIPEA BzO
. ; 0 H,, Pd/C
BzO N | _—
CH.Cl, ﬂ = N~ MeOH
H

OH

10

' OBz
o 0
F o F
Bz0 NaOMe / MeOH Ho
BzO N‘/ I a e e N HO N‘/ ’
- N
N N
12 AN S0 - HN S0

13 (Example 2)

5
" Compound 10:

10  7.20 g of the glycoside 7 are dissolved in 109 ml of acetonitrile, and
. 41.9 mg of Pd(OAc)2, 113.6 mg of tri-o-tolylphosphine, 39.2 ml of
triethylamine and 1.04 g of vinyl acetic acid are added. The reaction
mixture is heated under reflux for 60 h. The solvent is removed in a rotary
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41:9 nmg of Pd(QAc)2, 113.6 ng of tri-o-tolyl phosphine,
39.2 mM of triethylamne and 1.04 g of vinyl acetic
acid are added. The reaction mxture is heated under
reflux for60 h. The solvent is renoved in a rotary 33
evaporator, and the crude prd3uct is purified by

CBUAEHRS! ARtk drsduct 9 buliResy %hwogmy on silica

ROty adindhis = J5HI BRB 4 18 sefisoung 10

Cargoobtathetilas éBz:IorIEs@m&&OC@;;Ba(FNb@m H?IB 8¥ 11 100 ny
of conpound 10 are dissolved in 4.00 of

di chl oronet hane, and 9.41 ng of n- butyl am ne, 119.8
nGoaipatind dpr opyl et hyl am ne, 26.1 ng of 10

1- hydr oxybenzotri go#ize and 30 ng of

N- (3- di met hyl am fiopropyl ) - N et hyl carbodiim de are
added. Thef ek, ture is stirred at 20C for 16
h. The sobgbi

case 5 m of m of ¢0. 2M
hydrochl oric acrd andijﬁS d

sol ution. The sol vent ved I'n a rot{ary

evaporator, and the crude/ 15 product is converted

wi t hout further purificationlinto conpound 12.
C48H50FN23(9 (831.9). Conpound 12: OBz F O0 BzZO

BzO NNO HH 12 20 82 ng of conmpound 11 are

d1 3% oigy eficompbuod 191 aref dissslnachdt 4.G0hol 00 dhigromethane, and

9.41 mg of n-butylamine, 119.8 mg of diisopropylethylamine, 26.1 mg of
1-hydroxybenzotriazole and 30mg of N-(3-dimethylaminopropyl)-N-
ethylcarbodiimide are added. The reaction mixture is stirred at 20°C for
16 h. The solution is washed successively with in each case 5ml of
NaHCOg3 solution, 5 ml of 0.2M hydrochloric acid and 5 ml of saturated
NaCl solution. The solvent is removed in a rotary evaporator, and the crude
product is converted without further purification into compound 12.
CagHs0FN230g (831.9).

Compound 12:

82 mg of compound 11 are dissolved in 5.00 ml of methanol, and 10.5 mg
of palladium on activated carbon (10%) are added. The reaction mixture is
stirred under an atmosphere of 1 bar of H2 for 16 h. Palladium on carbon is
filtered off, and the solvent is removed in a rotary evaporator. Further
purification of the crude product on silica gel is unnecessary. 72 mg of the

- desired compound 12 are obtained as a colorless wax. C4gHs52FN230g

(834.0).
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of palladiumon activated carbon (10% are added. The
reaction mxture is stirred under an atnosphere of 1
bar of H2 for 16 h. Palladiumon carbon is filtered
off, and the solvent is renmoved in a rotary
evaporator. Further 25 purif3tation of the crude
product on silica gel is unnecessary. 72 ng of the
desired c nd 1 e obt ai ned as a col orl ess wax.
cﬁswf@cggg%{am Y34 Conpound 13 (Example 2). CH
13 (Exanple 2) 5 72 ng of the
qbssolved in 10 mM of nethanol, and
thagollc sodi um met hoxi de sol uti on

gl ycoside 12 ar
1.72 mM~ df”a

are added.HCF ac e is stirred at 20C for
4 h, and 46.2 wmp of am‘ro I unj i dre added. The
solvent is renoved in R 3 YEY51c o<~ ~anthd he
crude product is purilfied on Sili ca geIH(l nitially

- with ethyl acetate/heptane = %x bsequently
met hyl ene chl ori de/ net hanol / 30/5/1).

24 ng of the conpound 13 are obtalned as a coIorIeSs

ﬁ%@?g&@@ 9|2(§%1d é%'vecgﬁbﬁ gﬁhlﬁgﬁ%ﬂhl\/@g@ 1.72 ml
m oM msthanofi mﬁw@ mpthoxigsosalition are agertheEhe ggaction
| pdarR! i@%tlrFé?j hf‘QOSO’%Ihﬁ?d andodé 2 rfi§ scﬂ"ﬁa‘rlé?lfh@ﬁnlLfrﬁrchlonde are

e the Ve oRe faibie ﬁ[%kg%ré’u%?ﬁo 5k grude
beroduct is Buﬁﬁn_dﬁoprsiﬁua)geh(l‘diﬁam\nmy\detbwhlaoeiadm’hepMe = 5/1;
W JARHbeSE " eidIONE  ERGHaERTRALS NI 9RFRRMIACY 30/5/1).

24 mg of the compound 13 are ob’cained+ as a colorless solid.
Co7H40FN30g (521.63): MS (ESI+) 522.57 (M+H ).
Compound 14 (Example 3):

OH

= 0

O

] 0

!
H
14 (Example 3)

HO N

Iz <

2

Compound 14 is synthesized in analogy to the synthesis route described
for compound 13 (example 2). Starting from the glycoside 10, which is,
however, reacted not with n-butylamine but with 3-aminopropionamide
hydrochloride, and without carrying out the subsequent hydrogenation,
compound 14 is obtalned as a colorless solid. Cst35FN4O7 (534.6): MS
(ESI )535 44 (M+H )
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hydrochl ogi

conmpound 14 is obtained as a colorless solid.
C26H35FN407 (534.6): M5 (ESI+) 535.44 (MtH+). 35
Compound 15 (Exanple 4): OH FOHOO HONNI I \ O
JO- Nv -NH H2 15 (Exanple 4) Compound 15 is

synt hesi zed in anal ogy to h%5synt hesis route
dessipdaatd 15qExaRipewyd 13 (exanple 2). Starting from
the glycoside 10, gshich is, 5 however, reacted not

wi th n-butylamge but with 3-anm nopropi onam de
coopound 15 is obtained as a col orl ess
sol i d. C,‘,i@ 7 36. 6): MS (ESI+) 537.44 (M-HY).
Conpound 2 OO0 HOHONLONI I i
Nt /NH2 HH 10 1el(a Cooun/%tlﬁL'

synt hesi zed in anal ogff t® ynt hest SNfout’e “NH,
descri bed for conpound 13 (exarrpl e 2). Hst arting from
t he gl yc:03| de 10, which is, 15hewevipl,4)reacted not with

n out H] 1@‘% r%sgﬁgglﬁggliégnga?@dﬁ} ﬂg{g?@ﬁ%&%‘ %ﬁte d&8cribed

dzsmmmma (32@xenplav)( BBirting FEsm3Be( glysedide 10, which is,

RV LacteBhot fwiff n-butylamine but with 3-aminopropionamide

hydrochloride, compound 15 ‘is obtained as a colorless solid.
: +
CogHa7FN4O7 (536.6): MS (ESI+) 537.44 (M+H ).

Compound 16 (Example 5):
OH

E Q

HO N

TZ7 B2-0
I=

=

I

h>

16 (Example 5)

Compound 16 is synthesized in analogy to the synthesis route described
for compound 13 (example 2). Starting from the glycoside 10, which is,

‘however, reacted not with n-butylamine but with glycinamide hydrochloride, -~

compound 16 is obtained as a colorless wax. N
+
CosH3sFN4O7 (522.6): MS (ESI ) 523.38 (M+H ).

Compound 17:

OBz
F ]
BzO Q
17

‘Compound 17 is synthesized in analogy to the synthesis route described

- for compound 7 (scheme l). However, ethyl acetoacetate is used as
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O BzOBzONNI I H M Br 17 20 Conmpound 17 is
synthesi zed in analogy to the synthesis route

descri bed for conmpound 7 (schenme |I). However, ethyl
acetoacetate is used as 36 starting material instead
of methyl isobutyrylacetate.3@onpound 17 is obtained

irfeP! ifstbad- B té) C 47 i
aﬁaﬁg&‘) n‘?%t'gﬁ% _|ﬁéi%ét§' ofcﬁ%fﬁﬁ e 1553&% 2 E)W is
! NaCsd 7#8-8¢y nt hesi zed in

anal ogy to the synthesis described for conpound 15

: le 4) . H th I ide 17 i d
GaPRaMne 18 (RRRRHER) net at of gl yoosi de 10,

‘Conpound 18 is obtained as a colorless wax.

C24H33FNA07 (508,64 MS (ESI+) 509.33 (MrH+).
Conmpound 19 (Exanple 7): 15 OH F O HOOHO N H N
NNHZ H G _ a‘rTBI e 7)

0
Ho N7 o
ﬁ .Me g/\)'J\NH2

18 (Example 6)

Compound 18 is synthesized in analogy to the synthesis described for
compound 15 (example 4). However, the glycoside 17 is used as starting
“material instead of glycoside 10. Compound 18 is obtained as a colorless

wax.
CoaH33FN4O7 (508.6): MS (ESI™) 500.33 (M+H™).

Compound 19 (Example 7):

OH

HO

19 (Example 7)

Compound 19 is synthesized in analogy to the synthesis described for
compound 15 (example 4). However, the bromo compound 7 is reacted
with acrylic acid instead of vinylacetic acid. Compound 19 is obtained as a
colorless wax. CosH3sFN4O7 (522.6): MS (ESI+) 523.42 (M+H+).
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Conpound 19 is synthesized in analogy to the synthesis
descri bed for conpound 15 (exanple 4). However, the -
bronp compound 7 is reacted 20 with acrylic acid ‘
i nstead of vinylacetic acid._ _Conmpound 19 is obtained
as a colorless wax. C25H35F3\?407 (522.6): Ms (ESI+)

SQSn%ddﬂktbexsﬁ.p[&eyfpound 20 (Exanple 8): OH F O HO
HONNHO=~ NNH HZ O 20 (Exanple 8) 5 Conpound

. 20 i s synthesized |§Uanal ogy to the synthesis

descri bed for
3-am nopr opi gna
gl yci nani dé h
Compound '

nd 19 (exanple 7). However,

) de? hydrochloride 1is replaced by
origle in the amde coupl i ng.

t arned a Iorless wa

C24H33FN407 (50806) : 10
Conmpound 21 (Exanple 9)N | C O HO N
NNNHZ HH O 21 (Exalfpl gound 21 fs

synt hesi zed in anal ogy to the synt hes’s route
descri bed for conp@hdEi2mpex&nple 2). Starting from
the glycoside 10, which is, however, reacted not with

n- butyl am ne but with L-serinam de
Compound 20 is synthesized in analogy to the synthesis described for

compound 19 (example 7). However, 3-aminopropionamide hydrochioride

- is replaced by glycinamide hydrochloride in the amide coupling. Compound

20 'is obtained as a colorless wax. Co4H33FN4O7 (508.6): MS (ESI )
509.29 (M+H™).

Compound 21 (Example 9):

OH
‘ - o
HO

HO N

OH

) o)
\ NH,
H

8]
21 (Example 9) -

TZ7 /-0

~ Compound 21 is synthesized in analogy fo the synthesis route described

for compound 13 (example 2). Starting from the glycoside 10, which is,
however, reacted not with n-butylamine but with L-serinamide
hydrbchloride, compound 21 is obtained as a coloriess solid.
CasHa7FN4Og (552.6): MS (ESI™) 553.29 (M+H ™).




hydrochl ori de, conmpound 21 is obtained as a col orless
solid.. C26H37FN408 (552.6): MS (ESI+) 553.29 (M-H+).
20 38 Conmpound 22 (Exanple 10): OH F O HOOr O™
HON NNNH2 H M HO 22 (Exanple 10) 5 Conpound 22
i s synthesized in anal ogy to3& he synthesis described

f ebmpaUimPeadEX8nifgaopl e 6). Starting fromthe
glgf/’cosi de 17?‘ mm igjP however, reacted not with

3- anmi nopr opi onam de hydrochl oride but wth

L- seri nam de hy | ori de, compound 22 is obtained as
a colorless @24H33FN408 (524.6): Ms (ESI+)

. 525.31 ( und 23 (Exanple 11): OH F O
HOOHO N 1 T (Exanpl e D' oH
Conpound 23 is ‘synt hel zkd | o the gynthesis
route described 15 fopy c ex I 6?? ,

LY
Starting fromthe glycoside 17, which is, kowever,
reacted not with 3-am noprop2driExamige19pr ochl ori de but
with N-(2-hydroxyethyl)pi perazine, conpound 23 is
obtai ned as a colorless wax. C27H39FN407 (550.6): M

5 (ESMppubs 1230s (IyRENYsizeZD irCamptogydice 4hg Byathssis deperibed for

10

15

20

compound 18 (example 6). Starting from the glycoside 17, which is,
however, reacted not with 3-aminopropionamide hydrochloride but with
L-serinamide hydrochloride, compound 22 is obtained as a coloriess wax.
CoqH33FN4Og (524.6): MS (ESI™) 525.31 (M+H™).

- Compound 23 (Example 11):

OH

HO Q '
"o N‘)’I\@\/\i
N
H N7

23 (Examp!e 1) OH

‘Compound 23 is synthesized in analogy to the synthesis route described

. for compound 18 (example 6). Starting from the glycoside 17, which is,

however, reacted not with 3-aminopropionamide hydrochloride but with

N-(2-hydroxyethyl)piperazine, compound 23 is obtained as a colorless wax.
) + +

Co7HagFN40O7 (550.6): MS (ESI ) 551.30 (M+H ).

‘Compound 24 (Example 12):

D

Iz
<
/

‘24 (Example 12)
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OH FOO HOHONI O NN H-~ 24 (Exanple 12) 39
Conpound 24 is synthesized in analogy to the synthesis
route described for conpound 13 (exanple 2). Starting

fromthe glycoside 10, which is, however, reacted not

with n-butyl anine but with N&%et hyl pi perazi ne,

C@ngm%gﬁﬁoz%l 'is%gﬁgéiéiﬂéﬁi_iﬁ%r@@ﬂi fzsr%%)ér\‘bﬁém I_r|_c|::;1‘ce .described
%W%’ % 'Pfﬁ?"@lei%-; 8 gpf?q;n tB@ gﬂyé@uq@ 18, whigh is,

HhRbevdrx apbedlHot Iith Carmayarhi?d bt wyitht Msiethypiperazine,

hdind 4" S oo 3 i ERE] HafRios SRR s
i(ES] hb4eB88(M+tact ed not with n-butylamine but with

pi peridine, conpound 25 is obtained as a colorless
wax. C28H40FN306 (533.7): MsS (ESI+) 534.54 15 (MtH+).

~Conpound 26 (Exanple 14): OH F 0O HOHON- O H NN

Compound 25 {(Example 13):
OH

F

% 0
HO
HO N ] i
N
H O

25 (Example 13)

Compound 25 is synthesized in analogy to the synthesis route described
for compound 13 (example 2). Starting from the glycoside 10, which is,
however, reacted not with n-butylamine but with piperidine, compciund 25is
obtained as a colorless wax. CogHaoFN30s (533.7): MS (ESI ') 534.54
(M+H™).

Compound 26 (Example 14):
' OH
F 0 :
HO Q
HO N Q
N
H

O

Compound 26 is synthesized in analogy to the synthesis route described
for compound 13 (example 2). Starting from the glycoside 10, which is,
however, reacted not with n-butylamine but with hexahydro-1H-azepine,
compound 26 is obtained as a colorless wax.

CogHaoFN30g (547.7): MS (ESI™) 548.56 (M+H ).

26 (Example 14)
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H 26 (Exanple 14) 20 Conpound 26 is synthesized in
anal ogy to the synthesis route described for conpound
13 (exanple 2). Starting fromthe glycoside 10, which
is, however, reacted not with n-butylamne but with
hexahydro-1 H azepine, conpund 26 i s obtained as a
col orl ess wax. C29H42FN306 (547.7): M5 (ESI+) 548.56

Hepmapaund 3 (Bxa@ble g8 anpl o 15) - 5 Compound 27 1 s

synt hesi zed in an to the synthesis route
described for_c und 13 (exanple 2). Starting from
the gl ycosié chgs, however, reacted not with
n- but yl ani nd0 pyy.ro conpound 27 is

obt ai ned as a cahor! esgy 8FN30 (519.6): M

(ESI +) 520.52 (MrH+) 1Q-SQnpot 16): OH
FO HOOHONNj OH OWM 8(Exarrp|e16 15) Conpound
28 is synthesized in anal ogy to the synth 6 route

described for conpound 13 ((E?(ﬁ Starting from
the glycoside 10, which i's, ovvevel) react ed not with

n- butyl am ne but with benzyl 1- pi per azi ne-

PYURE B isC ﬁ Pedni 'a?n tﬁeﬁQ'r@U{eeaéscnbed
for co%gpoﬁ 13%133 p|3e 2?) Startm |%rom the ycos:ée 1'3* which is,

~ however, reacted not with n-butylamine but with pyrrolidine, compound 27

_is obtained as a colorless wax. Co7H3gFN30g (519.6): MS (ESI+) 520.52
+
(M+H ).

Compound 28 (Example 16):
OH
F 0]

HO N

28 (Exampie 16)

Compound 28 is synthesized in analogy to the synthesis route described
for compound 13 (example 2). Starting from the glycoside 10, which is,
however, reacted not with n-butylamine but with benzyl 1-piperazine-
carboxylate, compound 28 is obtained as a colorless wax. Co7H39FN4Osg
(534.6): MS (ESI") 535.32 (M+H"). - -
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. (MrH+) . 10 Conpo

20 41 Conmpound 29 (Exanple 17): OH F 0 HO O HO Nr~ H
NOH HO 29 (Exanple 17) Conpound 29 is synthesized
in anal ogy to the synthesis described for 5 conpound
19 (exanple 7). However, 3-ani nopropionamn de

hydrochl oride is replaced ! 2-ani noethanol in the

a0b d‘{ﬁitPiZQQExaﬁTl@qqug 29 is obtained as a
col orl ess oil 07 (495.6): Ms (ESI+) 496.43
d 30 (Exanple 18): OH F 0 O HO HO
Q0 (Exanple 18) Conmpound 30 is

Qo the synthesis described for

N,NCH
synt hesi ze

compound 1 S\VZC 3- am nopr opi onarmi de
hydrochl ori de i y

2- ani no- 2- net hyl - 1- pr opBAoN >-anhde “eouieH ng.
Compound 30 is obtained as/a colorlespoil.
C26H38FN307 (523. 6) (ESI 524.26 (MtH+).
Conpound 31 ( Exanpl eZQd)Exa""tBl?%F-)o HO 0

Compound 29 is synthesized in analogy to the synthesis described for
compound 19 (example 7). However, 3-aminopropionamidé hydrochloride
is replaced by 2-aminosthanol in the amide coupling. Compound 29 is
obtalned as a colorless oil. Co4H34FN307 (495.6): MS (ESI ) 496.43
(M+H").

Compound 30 (Example 18):
OH

- 0

O

HO N

N
K on

I=Z"

30 (Example 18)

Compound 30 is synthesized in analogy to the synthesis described for

compound 19 (example 7). However, 3-aminopropionamide hydrochloride
is replaced by 2-amino-2-methyl-1-propanol in the amide coupling.

Compound 30 is obtained as a colorless oil. C2gH3gFN3O7 (523.6): MS

(ESHT) 524.26 (M+H).

Compound 31 (Example 19):

OH

O
F 0
H&/

HO N

NX/OH
H

31 (Example 19)
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HO N O NNY'-,O0H HH 20 31 (Exanple 19) 42
Conpound 31 is synthesized in analogy to the synthesis
route described for conpound 13 (exanple 2). Starting
fromthe glycoside 10, which is, however, react ed not
Wi th n-butyl am ne but with 24ni no- 2- net hyl -

pC@ﬁ%@hd IPiPe :ﬁtﬁe@&edﬁn@ﬁa%gsﬁﬁb e 8y ﬁmbgrsl %% described

| dﬁ'@damp%ﬁ%gg xg?ﬂ?%f?inétae&@@) P @veos%w HAiRP is;

I-hcbWNerQ—fea@lecBmc(t Ewah'phebLﬁﬁ)arrm@e Coufp evitind 228miirg-2-methyl-1-
S lsogqy yat d [ _
éﬁ% Qﬁéidzcgagnzéhr?d‘% B 9§>& a\§/e£rﬂ d%?cﬁ%e%ﬁ @oﬂg edgg{i—@?’mo?
O Mt l):éggﬂédl\/b‘lh )- Conpound 32 is obtained as
a col orl ess wax. C24H32FN307 (493.6): M (ESI+)
494.28 (MrH+) . 15 Oonrpound 33 (Exanple 21): OH F O
Hermraund 3R Example 20)) N OH H H 33 (Exanpl e 21)
Conpound 33 is syntREsi zed in analogy to the synthesis
route descri bed fOé conpound 13 (exanple 2). Starting
fromthe glyCo% 20 however, reacted
not w th n-H ri s(hydroxyrret hyl )
am nonmet hane, cqygoundp33
solid. C27HA0FN3® (5691 <

32 (Example 20)
Compound 32 is synthesized in analogy to the synthesis described for

compound 29 (example 17). However, the hydrogenation stage is not
carried out. Compound 32 is obtained as a colorless wax. C24H32FN307

(493.6): MS (ESI") 494.28 (M+H™).
Compound 33 (Example 21):
OH :
- 5
HO OH
N OH
H

33 (Example 21)

O

N

I="

Compound 33 is synthesized in analogy to the synthesis route described
for compound 13 (example 2). Star’ting from the glycoside 10, which is,
however, reacted not with n-butylamine but with tris(hydroxymethyl)-
aminomethane, compound 33 is obtained as a colorless solid.
Ca7H40FN30g (569.6): MS (ESI™) 570.33 (M+H").
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43 Conpound 34 (Exanple 22): OH Fo HOOHO N-1 |
ONH~~NHZ H 34 (Exanple 22) Conpound 34 is

synt hesi zed in analogy to the synthesis route
described 5 for compound 13 (exanple 2). Starting
fromthe glycoside 10, whi ctf®s, however, reacted not
%bmﬁbMBh?\‘E}(ﬁﬁl én;zz i th N-carbobenzoxy-1, 3-

di am nopr opane |qoch ori de, conpound 34 is obtained
as a colorless 0|I C26H39FN406 (522.6): MS (ESI+)

522.52 (M gound 35 (Exanple 23): OH F O
HO~-O HO NHO 3 anpl e 23) Conmpound 35 is
synt hesi zed i rH@anal ogy gynt hesi®s rout e

descri bed for conpouye exanple NS@Hﬂ from

the glycoside 10, whith ig, 15 howeverH react ed? not
Sorpound 35 1 5 obtained as 44dbFBTPED e, T
C34HA8FN306 (613 8) Y] (ESI +) 614. 45 (MH—I+

@ unﬁd§4 r[ﬁleg zgé )m aq_allod:y 8 % smhgsﬁ(?’oute Qestlibed
for compound 13 (exampEe 2). Starting from the glycoside 10, which is,
however, reacted not with n-butylamine but with N-carbobenzoxy-1,3-
diaminopropane hydrochloride, compound 34 is obtained as a colorless oil.
 CogHaoFN4Og (522.6): MS (ESIT) 522.52 (M+H").

Compound 35 (Example 23):
OH
HO
0
| e
N
H

HO N
35 (Example 23)

TZ -0

Compound 35 is synthesized in analogy to the synthesis route described
for compound 13 (example 2). Starting from the glycoside 10, which is,
however, reacted not with n-butylamine but with 1-adamantane-

-methylamine, compound 35 is obtained as a colorless wax.
+
C34H48FN30g (613.8): MS (ESI+) 614.45 (M+H ).

Compound 36 (Example 24):

o I=

36 (Example 24)
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20 36 (Exanple 24) 44 Conpound 36 is synthesized in
anal ogy to the synthesis route described for conpound
13 (exanple 2). Starting fromthe glycoside 10, which
is, however, reacted not with n-butylam ne but with
2,3,4, 6- tetra O acetyl -

aab Rfpolme e s Bﬂﬁtﬂe@ngqﬁ%lo o mand r&ﬁesi% Rbitaidesdribed

a colmﬁa F&pi%%g%r(lgg 1 (tg%g,ygﬁ,f&/g (Ewl;%h is,

‘ Hﬁb\@ev% réad:tetH 2t With r-butPtarBine( bixtawjth €2,23),6-@tt®- O-acetyl-1-

&8

desg}y %554_‘{‘@'{5%8'3 é%nhn@o %Voﬁtgun%?%ss%bW%‘sé oil.
I—GMGZFNSQH (%ﬂ)sMﬁ;;éE kh@Za "éét)r on wth sodium
met hanol ate, is preceded by reactl on with sul fur.
trioxide- triethylamne conplex: this is done by
d$§§m%ﬁfb33iEUaﬂg’ 25%he piperazine conpound in 10.0
m of methanol , at 0C, adding 202 nmg of sulfur 15
ey hybam ne conplex and stirring at OC for
Qremoved in a rotary evaporator,

ridi ed onOS|I|ca gel

(et hyl ene chl™ori deNnei han dgonc. aif n| 30/ 5/ 1).
59 ng of the sulfat SrRPOUHd ~af & and '
converted, in analogy tq the synt hesi s Q‘fﬁnonﬁound 28
wi t h sodi um net hoxi de, into the conpound gt is
20 obtained as a col of7 esgMaX 25C27H3IFNA09S §614. 7) :
M5 (ESI+) 615.42 (M+H+) Conpound 38 (Exanple 26): OH
FOO HOI -
Compound 37 is synthesized in analogy to the synthesis route described

trioxide
2 h. Th

" for compound 28 (example 16). However, the [ast stage, the deprotection

with sodium methanolate, is preceded by reaction with sulfur trioxide-
'tl"iethy[amine complex: this is done by dissolving 63.0 mg of the piperazine
compound in 10.0 ml of methanol and, at 0°C, adding 202 mg of sulfur
trioxide triethylamine complex and stirring at 0°C for 2 h. The solvent is
removed in a rotary evaporator, and the crude product is purified on silica
gel (methylene chloride/methanol/conc. ammonia = 30/5/1). 52 mg of the
sulfate compound are obtained and converted, in analogy to the synthesis

- of compound 28 with sodium methoxide, into the compound 37 which is

obtalned as a colorless wax. Co7H39FN4OgS (614.7): MS (ESI ) 615.42
_(M+H ).

- Compound 38 (Example 26):

NI/

I="

38 (Example 26)
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HON~ OO /O HH"\HS\OCH 38 (Exanple 26) 25 45
Conpound 38 is synthesized in analogy to the synthesis
route described for conpound 37 (exanple 25).
Starting fromthe glycoside 10, which is, however,
reacted not with benzyl 1-pi4ferazi necarboxylate but

V\Cbh pobing %@@@ égrzéd 3n HrRIBGPRS ﬁr@@mhés.vs%m@ diegéribed

rrpound 38&.?(%5 ﬁla %E)d(%gmgcg_l or Séb"éﬁ%ﬁ? 10, which is,
Gospersrd %d@(aﬁbt ewii) ben@jrn 1Fp@eraﬂﬂh@dﬂaoxylﬂeo buf  with

S hherted AR P hlaher Ao, S HPRIRG 48 i

cobtpingddas a celerinps ew%)Cz@tmﬁNm&@& (@R THM§! (RDs) §93.41

1@/,_,_,4? ch is, however, reacted not with benzyl
pi per azi necarboxyl ate but with 2-am noethanol,
conpound 39 is obtained as a colorless wax. 15

gz@Eggﬁﬁ,,@mgws (ESI +) 588.50 (M-H).

Con'poun gn’pe H FOO HOO-"~ HONI |
COOH HH' -OO 40 (Exanpl e 28)
F
HO Q
HO N e
H H OIJ\O

39 (Example 27)

Compound 39 is synthesized in analogy to the synthesis route described
for compound 37 (example 25). Starting from the glycoside 10, which is,
however, reacted not with benzyl 1-piperazinecarboxylate but with
2-aminoethanol, compound 39 is obtained as a colorless wax.
Ca5H36FN3010S (589.6): MS (ESI+) 588.50 (M+-H).

Compound 40 (Example 28):

OH
F Q |
o

HO N/ ’
N
H

40 (Example 28)

Compound 40 is synthesized in analogy to the synthesis route described
for compound 37 (example 25). Starting from the glycoside 10, which is,
however, reacted not with benzyl 1-piperazinecarboxylate but with 2-amino-
2-methyl-1-propanol, compound 40 is obfained as a colorless - wax.
Co7H40FN3010S (617.7): MS (ESI") 616.52 (M"-H).
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i's synthesi

20 Conpound 40 is synthesized in analogy to the
synthesis route described for conpound 37 (exanple
25). Starting fromthe glycoside 10, which is,
however, reacted not with benzyl

1- pi per azi necar boxyl ate but 44 th 2-ani no-
Zcmﬂﬂbﬂnd-?m (ERafcigile zggrrpo_und 40 i s obtained as a

col orl ess wax N3O OS (617.7): Ms (ESI+)

616. 52 (M- H). 16 Compound 41 (Exanple 29): OH F
O HO 0 HO NH d 00 41 (Exanple 29) Conpound 41
to the synthesis route
exaple 2)o Starting
homeve reacted not

descri bed élfo conmpoung
fromthe gl ycosﬂd@ 10, Nhilch i
with n-butyl am ne but w
obt ai ned as a pal e yel | ow wax. (585.6): M
(ESI 536.48 (MrH+). 10 Conmpound 42 (Exanmplé 30): OH
FOO HOHONNO HN 44 (Ed2nplEx28)pl e 30) Conpound

42 is synthesized in analogy to the synthesis route
described for conpound 13 (exa e 2). Starting from
tGemgoyndttis sythesized in gnalogy méynthealédioége ggscribed

Yok feofnpiiting 491 ('éﬁaﬁfﬂie Wiyt Qtérﬁﬁé “fﬂiﬁi' {AB] @gcoéi@émw nghi¢h is,

e o%ilgeead%%% neh&amﬁy tylaming I @'ﬁmeeggéfw?)nd 41

leobtalned as a pale yellow wax. Co7H3gFN307 (535.6): MS (ESI+) 536.48
(M+H").

Compound 42 (Example 30):
OH

o
F 0

HO N T Q ></
N
H N

42 (Example 30)

~ Compound 42 is synthesized in analogy to the synthesis route described

for compound 13 (example 2). Starting from the glycoside 10, which is,
however, reacted not with n-butylamine but with tert-amylamine, compound
42 is obtained as a pale yellow wax. CogH42FN30Og (5635.7): MS (ESI )
536.54 (M+H").

| Compound 43 (Example 31):
OH
F 0
HO Q
H Me \l.r TN
. O

43 (Example 31)
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FOO OGO HHON-\ HH Nu HMII 0 20 43

(Exanple 31) 47 41.3 ng of 1-allyl-3-propylurea are
di ssolved in 5.00 M of THF, and 1.21 m of a 0.5M
9-BBN solution in toluene are added, and the m xture
is stirred at 20C for 4 h. ﬁtbseq-uently, a solution

of 1.38Ag e of-aliy1<s-glopyReedearsl disgsohidd Gn n$.00fmit @f UERE, and

A d@abﬁdgﬁﬂ%ﬁh' Wugh % aed! ape the gt s

Tﬁerecbat%‘tﬁt fomd kit Bubsequently; adsolutioh06fC 5bmgaofithe Bhecoside

%@ﬁﬂgslmﬂq Enli@f H)Ilu%ﬁee anfl%n@‘ngr U‘t?ly(lﬁ‘f&%ﬂirﬂe plpg?e hg of
spotaasigm phesairigeand |257 rreamfeadt%dzr@ﬁeaaqded “Phe reaction

eﬁ‘lﬁ@lﬁ’rreafsoﬁeatﬁﬂ Oatt ’ﬂﬁ)"@f thte3 hP W@%cif)ﬂa@ ¢ fi I'té?@dtbff and the

rompt o on silica

o?rgéntcopgﬁt%% washed V&'F'N é’ﬁé‘@t%rnan @E@Pe‘a\f% R ngsium
sadfatat Teehsalivest ian rembata@qm IaOrdtét? evamaswr] andofhe crude

GIPBRFEE ik e oG Romran 04 e TEGRYBPEDEY 58 mo

(of3. calbrless solid are obtamed and reacted with sodium methoxide in

4éd%é§%'ft§¥t¥§@%éﬁ¥ |on ur o E&ﬁ”@bﬁ&?ﬁuﬁa' 43 is
Z@t@m@doﬁse@ rﬁﬂlor@@bwyr aﬁ&a %436bh@sd£81 ) 494.12
A(M:a)r boxybenzal dehyde are 20 heat ed with a water trap
for '6 h. The reaction solution is concentrated, taken

up in ethyl acetate and extracted with 20% strength
mmtuaxycéﬂbwym-metwlh%xambr&at-uhgt)bdnzold:n uracid (E/Z
chlori de Lif(l ag The organic phase is dried over
Hﬁaﬂk%ﬁ'?}fﬁ [ﬁ’ 3’ concentr at ed and) directly reacted
further to 45. 50.0 g of an oil argjobtained. Cl6H1805
(290.3): M (ESI+):

44

29.0 g of ethyl isobutyrylacetate and 33.0 g of 4-carboxybenzaldehyde are
‘heated with a water trap for 6 h. The reaction solution is concentrated,
taken up in ethyl acetate and extracted with 20% strength ammonium
chloride solution and saturated sodium chloride solution. The organic
phase is dried over magnesium sulfate, concentrated and directly reacted
further to 45 50.0 g of an oil are obtained. C15H1305 (290.3): MS (ESI )
291.1 (M+H) fr = 1.42 min {Gradient 2).
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25 291.1 (MtH)+, tR =1.42 mn (Gadient 2). 48
4- ( 2- Et hoxycar bonyl - 4- net hyl - 3- oxo- pent yl ) benzoi ¢ acid
(45): 0 OH O~ 0045 50 g of

- 4- (2- et hoxycar bonyl - 4- net hyl - 3- oxo- pent - 1- enyl ) benzoi ¢

acid are 5 d| ssol ved in 300481 of THF, 1.00 g of
i-ﬁiha ﬁfrﬁ-sJoioaﬁéh@l)b@nﬂotdwscm (sire is

rogena ed un er a hydrogen pressgre of bar I n an
autocl ave for 24 h. The mxture is [filuted W|th

di chl oronet hane and fil tered i on 't hrough
Celite, the residue is vvashe

h di ¢hl or onet hane

and concentrated in vacuo. Jae re&sidue is purified by
chromat ogr aphy on 10 isiliqa get” (et hyl
acet at e/ n-heptane = 3 of conpound 45 are
obtai ned as an oil. 992(3) M5 (ESI+): 293.1
(MtH) +, tR = LS?Mn(Gaomta
4-[ 1- (2- Cyanoet hyl ) - 5- @dr 0X&/- 3- i sopr opyl -1
H-pyrazol 4-yl methyl]- 15 benzoic acid (46) O OH N

'C 11 46 N 15 g of conpound 445 are dissolved in 100
m of glacial acetic acid. 7.4 m of
2- cyanoet hyl hydrazi ne are added, and the solution is
Hethg edf &(ﬂﬂmmy@irbbnyl-@methw&om-peut-é -anyl)heneeict acid are
| cﬁ@st;&?éc? fn]_?]g@’ i Of A eﬂ Il)?tdld‘fﬁ%ﬁ"bérﬁoﬁt(tm%) is added,

or gani c tracted wt
Ancthe mbdureoisi hmrogemaied d@d%myctsﬁg% @rasgune f ddpar in an

safbHBEVE #0224 deThe IrHikiae i afutedi with Gmlorzg@haﬁ@ and filtered
c

Skt o i ulnS el 6 2L a B R S M bietRane
| nct coneitraadée th aadu@STled rremltiegs porified dry cshrbmﬁogfaphy on
e g W?ﬁ?%tﬁﬁé/“?@%%ﬁ o 3 h{‘iﬁ%%ié‘%m%““c} B
cﬁbta@leéoaat@v oilpremitzoéls 4892.8) MBbtEPingd2 @:ﬂ?(MQH:%o,s R =
(833 b (GHRuibRSH)) - 314. 2

4-[1-(2-Cyanoethyl)-5-hydroxy-3-isopropyl-1H-pyrazol-4-ylmethyl]-

benzoic acid (46)
0

OH

=
S =
—

Il - 46
M

15 g of compound 45 are dissolved in 100 ml of glacial acetic acid. 7.4 ml
of 2-cyanoethylhydrazine are added, and the solution is heated at 100°C
for 2 h. The mixture is added to ice-water and extracted several times with
ethyl acetate. The organic phase is extracted with 20% strength ammonium
chloride solution and saturated sodium chloride solution and dried over

- sodium sulfate. 2.40 g of the desired compound 46 crystallize out with the

ethyl acetate phase. The mother liquor is concentrated and
chromatographed on silica gel (dichloromethane:methanol:glacial acetic




10

15

20

(MtH) +, tR =0.97 mn (Gadient 2). 5

N- ( 2- Car banmoyl et hyl ) - 4-[ 1- (2- cyano- et hyl ) - 5- hydr oxy- 3-
i sopropyl -1 H pyrazol-4- ylmethyl]benzanmi de (47): O
O{ H-NH2 NOHIN 47 500 ng of conpound 46 and 145 ng
of R-al ani nani de hydrochl ori4¥e are 10 introduced into

Hide 100:409h! RrfoARéMANG.g 8NEoMpSurid 46f plus 7.0 g of reisolated

brbitagt B e AL oVl ta s (EsIy 3142
AveHiy | t:3= 0 B7dnire{GrnaldéEnit @p.pr opyl ) car bodi i mi de

hydrochl ori de are added. The solution is stirred for
12 h. The solution is concentrated and the crude

- N-42:Garbamqgylethyiled-[ by 2 styamoee thyl)apiny doaxyid-isopropyl-18-

(A [ ghaci al acetic acid 100:0:5
-@r%g%%.%%gﬁr%ﬁﬁgét('desidr,ed conmgound 47 are
obt ai ned. C20H25NZ03 (383 B (ES| +)/ 384.2
(MtH) +, tR = 3. ' adi ght ). und 48: N~ /
NOO 00 Bzo N z Y8248 300 ny
of conpound 47, 43Q np.of conpound 4, and 324 ny of
pot assi um carbonat & ar ®suspended in 25 m of
acetonitrile and 2.8 _mM of water and stirred for 72
h. The reaction mxtufe is filtered, the residue is
washed with 50 dichl gronet hane, and the conbi ned
organi c phase is extrdcted withgwater and saturated
sodi um chl ori de sol ution. The organi ¢ phase is dried
over sodiumsulfate and the residue is

R PEHAMEa A6 bk sy planieamip pyctopioride ar
ghiyodigiede 4i@tare10ml  of dichloromethane, and 0.8ml  of
N,N-diisopropylethylamine, 215 mg of 1-hydroxybenzotriazole and 306 mg
of 1-ethyl-3-(3~-dimethylaminopropyl)carbodiimide hydrochioride are added.
The solution is stirred for 12 h. The solution is concentrated and the crude
product  is purified by  chromatography  on silica gel
(dichloromethane/methanol/glacial acetic acid 100:0:5 — 100:10:5).
440 mg of the desired compound 47 are obtained. CogH25N503 (383.5);
MS (ESI+): 384.2 (M+H)+, tr = 3.58 min (Gradient 3). |

""""Compound 48

NQ\/\N/N

48

300 mg of compound 47, 436 mg of compound 4, and 324 mg of potassium
carbonate are suspended in 25 ml of acetonitrile and 2.5 ml of water and
stirred for 72 h. The reaction mixture is filtered, the residue is washed with .
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5 obtained as a colorless solid. CA7THA6FN5010 (859.9);
M5 (ESI+): 860.3 (MtH)+, tR= 1.70 mn (G adient 2).
Compound 49 (Exanple 32): 10 H N N~0OO0O NH2
HO, ,,OH H OH 49 (Exanple 32) 15 200 ng of conpound 48
are dissol ved in 15 m of THEE and cooled to -78C

RRCSRRRe o4 BB g s et it vt

andms@tueaieécsqdmmmorad%@pwl@n Khﬁe@rgaotmphaS@ lﬁﬁj”@d over
%Btfiu tgﬁ mbu%gﬁhe“éjecﬁr%h\gtb@%pﬂéé dndeglidan gel

I
{diplevemathaneimainage! sa (HUBL 120 biaic e diiosits, 48 are

Ltaihed msabecsddest sbiitk @ﬁﬂﬂ.{gﬁNg@lﬁﬁ@&Eﬁ%dﬂSr(ﬂﬁd) 860.3
an se i's extracted twice wth
Z&hﬁ) %et a?%n%':f‘ﬁg %ﬁ‘g ed organi-c phase is

concentrated and the residue is taken up in a mxture

tri Y L ne: anol: water (14 m 1:3:3). The
g)qruppglhgii@G)ffrpggn?gy 24 h and is then conce)ntrat ed
to dryness and purified by chromatography on silica
gel. 25 50 ng of conpound 49 are obtained as a
colorless solid. C23H31FN4O7 (494.5); M (ESI-):
493.2 (MH-, tR=3%m8 mn (Gadient 3); tR = 0.97
mn (Gadient 1), Compdund 50 (Exanple 33): H /N
Nt- 0 OO0 HO NHzN\N

49 (Example 32)

200 mg of compound 48 are dissolved in 15 ml of THF and cooled to -78°C
under argon. 0.81 ml of lithium bis(trimethylsilyl}amide solution (1M in
hexane) is slowly added through a septum. After 30 min, 2 ml of 20%

- strength ammonium chloride solution are added in the cold, and the

solution is warmed to room temperature. 2 mi of saturated sodium chloride
solution are added, the organic phase is separated off, and the aqueous
phase is extracted twice with ethyl acetate. The combined organic phase is
concentrated and the residue is taken up in a mixture of triethylamine:
methanol: water (14 ml 1:3:3). The solution is stirred for 24 h and is then
concentrated to dryness and purified by chromatography on silica gel.
50 mg of compound 49 are obtained as a colorless solid. Co3H31FN4O7
(494.5); MS (ESI): 493.2 (M-HY, tr = 3.58 min (Gradient 3); tr = 0.97 min
(Gradient 1). :




- 50 (Exanple 33) 5 Conpound 50 is synthesized in

anal ogy to the synthesis described for conpound 49
(exanmpl e 32). However, glycinam de hydrochloride is
enpl oyed i nstead of /1-al ani nam de. Conpound 50 is
obtained as a colorless sol$H. C22H29FN407 (480.5): .

. :’\ki.@ofrfp%dﬁdsﬁxE*wm)i 10 Conpound 51 (Exanple 34)

10 Compound 51 (Example 34)

CFA f1H= .0.,,0HH OH 51 (Exanple
34) Conpound 51 is synthHsized/ in analogy to the

'synthesi s described fq§y” gmpound 49 (exanple 32).

ctate is used as

However, 4,4,4-trifluo \oap’t oa

starting material instead<of etipi it ylPacet at e.
Conmpound 51 ¥ tafned a ¢/ sol NH
C21H24FANATY A): 716 \ (M) 20
Conpound 52 $9): H F~'" OH NHZ

® : N
H OH 52 (Exanpl 35? 52 Compound 52 is synthesized

in analogy to th@“synt hesi s descri bed for conpound 50

(Exanple 33). However, 4,4, 4-tr50¢ (Eroplecs3)acetate is
used as starting material instead of ethyl

i sobutyl acet ate.. Conmpound 52 is 5 obtained as a
cObopoard 5blis syntrsizFiN4DaIqOR 4he dyBthestl described for

“Hmpbund Mg lexaiio4sf 2 &IEhigciR8ide HdrbcRioride s

employed instead of B-alaninamide. Compound 50 is obtained as a

~ colorless solid. CooHagFN4O7 (480.5): MS (ESI") 481.19 (M+H ™).

51 (Example 34)

Compound 51 is synthesized in analogy to the synthesis described for

compound 49 (example 32). However, 4,4 4-triflucroacetoacetate is used

as starting material instead of ethyl isobutylacetate. Compound 51 is

- obtained as a colorless solid. C21H24F4N407 (520.4): MS (ESI+) 521.16

20

(M+H™),

Compound 52 (Example 35):

52 (Example 35)
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HOONN HONH N HN O | | 53 (Exanple 36) 10
Conpound 53 is synthesized in analogy to the synthesis
descri bed for conmpound 43 (exanple 31), but
1-(N—wethy|piperazine)-B-aIIqurea is used as
starting material instead of%d-allyl-3-propylurea, and
the glycoside 7 is enployed instead of the glycoside

SRR S i i e

OcdinpdithdHBONExarhte B3 Néwevdr, 9,4, btflLbreagsteadiate2d used

54 .S t | zed_j h IS
LRy Sy AR, oel ) oS g, \BoMEBIEF 52 s
1oktainedt ay laprpleriags selid 3CanHgaRaNed1 504N Mes(ESI ) 507.16
s@ggHTyg material instead of 1-allyl-3-propylurea, and
the gl'ycoside 7 is enployed instead of the glycoside

17. Compound 54 is obtained as a colorless solid.

: 2005/ 121161 PCT/ EP2005/ 005959
| %Eﬁ@mﬁi‘dﬂ% {Eﬁ%ﬁrp?é 36)0

al ms: cgapound of the formula I R7 Cycl
R9 m
; o
o 9
: -~

HO N y o [N
N N NS
H T

53 (Example 36)

Compound 53 is synthesized in analogy to the synthesis described for
compound 43 (example 31), but 1-(N-methylpiperazine)-3-allylurea is used
as starting material instead of 1-allyl-3-propylurea, and the glycoside 7 is
employed instead of the glycoside 17. Compound 53 is obtained as a
coloriess solid. C2gH42FN5Og (563.7).

Compound 54 (Example 37):
OH
E 0
HO <
N T <on

54 (Exampie 37)

Compound 54 is synthesized in analogy to the synthesis described for
compound 43 (example 31), but 1-(N-methylpiperazine)-3-allylurea is used
as starting material instead of 1-allyl-3-propylurea, and the glycoside 7 is
employed instead of the glycoside 17. Compound 54 is obtained as a
colorless solid. Co7H41FN4O7 (652.7).
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HOR6 X-L-Y- NCc2 R8 RI RS RI1" OBR4IHOASs aN
OH2 5 R3 in which the neanings are RL and R2

i ndependently of one another F or H, where one of the
10 radicals R1 or R2 nust be F;, A O NH, CH2, S or a

bwod00BBI2My6t ogen, F, C, Br, |, OH CF3, MNOPEPZB)5/005959

COOH, CO 15 (C1-Co)-al kyl, Cl1-C6) - al kyl, CONH2,
CONH (C1-C6)-al kyl, CON (CI-C6)-alkyl]?2,

(Cl-Co6)-al kyl, (C3-C6)-cycloal kyl, (C2-C6)-al kenyl,
(&jaik®) - al kynyl O (C1-C6) - al kyl,

HO ( C1- C6) - al kyI ene, (cl-Co)-

al kyl ene- O (C1- C6) - al kyl, phenyl, benzyl, (Cl-C6) 20
& .koxyg abRpoyhd mﬁ)rﬁmm nor e than one or all

hydr ogen(s) in the al kyl, al kenyl, alkynyl and O al kyl
radi cal s may be replaced by fluorine; S02-NH2,

S02- NH( C1- C6) - al kyl , .SQ2N[ ( C1- C6) - al kyl ] 2,

'S-(C1-C6)-al kyl, S-(GF2)0Rmhenyl, SO (Cl-Gg)-al kyl ,

25 SO (CH2) 0- phenyl , {SE2=Y(
phenyl , whergoo may begQ - /6
may be substituted up to

NO2, CN, 3, O (Cl-CB)-
NH2, NH ( gF

- 06) - al kyl, $02-(CH2)o

) x-t—He—\phl@\Eh)zﬂV"'zr iadl caI

by F, d —OH,
(Cl.C8) - al kyl | NH2 *54

vl N CL-"CeReal kyl )2, N+ co
(C1-C7) - aIRkyI, ph nyI SJFQ)O phenyl , where o may
be 0 - 6, . ring may be substituted one
to three tinmes y'FA I, OH CF3,-N®, CN, 5

OCF31 O (Cl- 0B) $al kyl Nce) al kyl, NH2,

NH( CL- 06) - al kyl - N( ( C1/CB) - al kyl )2, S02- CH3, COOH,
COD- (Cl- CB) - al kyl , COR2: R4 hydrogen, (Cl-C8)-al kyl,
(C2- C6) - al kenyl (C3 Co) -

in which the meanings are

R1and R2 independently of one another F or H, where one of the
radicals R1 or R2 must be F;

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

R3 hydrogen, F, Cl, Br, I, OH, CF3, NO2, CN, COOH, CO-

(C1-Cg)-alkyl, COO(C4-Cg)-alkyl, CONHp, CONH-

(C1-Ce)-alkyl, CON[(C1-Cg)-alkyll2, (C1-Cg)-alkyi,
(C3-Cg)-cycloalkyl, (C2-Cg)-alkenyl, (C2-Cg)-alkynyl,
0-(C4-Cg)-alkyl, HO-(C1-Cg)-alkylene, (C1-Cs)-
alkylene-O-(C4-Cg)-alkyl, phenyl, benzyl, (C1-Cg)-
alkoxycarbonyl, where one, more than one or all
hydrogen(s) in the alkyl, alkenyl, alkynyl and O-alkyl
radicals may be replaced by fluorine;
S0o-NH2, SO2-NH(C1-Cg)-alkyl, S0oN[(C1-Ce)-alkyl]z,
S-(C1-Cg)-alkyl, S-(CH2)o-phenyl, SO-(C4-Cg)-alkyl,
SO-(CHa)o-phenyl, SO2-(C1-Cg)-alkyl, SO2-(CH2)o-
phenyl, where ¢ may be 0 - 8, and the phenyl radical
may be substituted up to twice by F, Cl, Br, OH, CF3,
~ NO2, CN, OCF3, O-(C1-Cg)-alkyl, (C1-Cg)-alkyl, NH2;




10 cycl oal kyl, or phenyl that may optionally be
substituted by halogen or (ClL-C4)-alkyl; B

(Co- C15) - al kyl ene, where one or nore C atons of the
al kyl ene radi cal may be replaced i ndependently of one

. 15 another by -0-, -(C=0O-, S&H=CH, -CC, -S-,
- -CH(OH) -, - CHF-, NHGF2NH- (u‘, E@-alkyl(ﬂ@&tﬂrcs b&lk z,CQ\)H COo-

10

15

20

30

. 35

I kyl)-, -N((Cl-

?ndgp)endentl%/ of% Q?Lﬁ%‘tyﬁ %rg%apo(&é'f?)o'ﬁh E:V' \ng}ére ° may

égng 040;:3, I EIOIZ b&N, - & Wdbre enyb l)ln hle&lbe substituted one
a £

CON[( CL. 08) - al k! ﬁ?“%d, B k M, GhandP2 CN.

gg %g g: tyrglr]eOOI-'(sCl C@)—G@dl Rg)- aIkMD(CIC@g)a salkgu gneNHz,

t han one, o?/ aIINﬁ;géf % K’K%h %@/Aﬁg ig nﬁ? COOH,

al kynyl and O al GROAGHCaxiadkykelyObéz epl aced by

fluorine; S02-N 2, SO2NH(Cl- C6) - al kyl,

,SOZN[(Cl C6) - al k%}s&p S- (C1-Ch) - al ky|
gen,

S- (CH2R8- phenyl cestalkvl, 3dCarkgralkenyl, (Cs3-Ce)-

\?k? ( CH2) O- phgnygcycﬁﬂkﬁlo@helﬂl ety m%ﬂl%ﬁﬂﬁbg kepgtituted
ere o may be ring may be
substi tut eé up t%YP@UPS@ (§1 'aq%fl OH, ° CF% NO2,

_CN OCF3, O (Cl-CB)- aIkyI (Cl-0B)-al kyl, NH2: 35

Cl1- 08) - al kyl ,
(Cl ;I kyl, ) éq@,fps) %%gﬂ_lﬁ Sﬁée le)cﬁ'mm[}";é Eoétorr?lls of the
be 0 - 6, where 3Ihﬁlepeea@lbalrmag healsepltm:@ubdepemdmiyomfeone

55 to three ti n?r?q(tﬂ%r ﬁg{:_%:HNOZC @N
| t %6
N ot - oy ot vl Gl th STy kQF;zz o) @@O@mbﬂ((m-%)

COO- ( C1- Co) - al kYéIk I?Otﬂtrt%mfcg,grauaﬁ RewlIRortRge her with
the C atons carrying thema nmenber ed,
saturated, partially or conpletely wunsaturated ring

Cycl, MB,GRG, R70rindeperdaimiysof ohe tdmether, hydrogen, F, Cl, Br, |,
| OH, CF3, NO2, CN, COOH, COO(C1-Cg)-alkyl,
CO(C4-Cg)-alkyl, CONHz, CONH(C1-Cg)-alkyl,
CONJ(C1-Cg)-alkyll2, (C1-Ce)-alkyl, (C2-Ce)-alkenyl,
(C2-Cg)-alkynyl, O-(C4-Cg)-alkyl, HO-(C1-Cg)-alkylene,
(C1-Cg)-alkylene-O-(C1-Cg)-alkyl, where one, more
‘than one, or all hydrogen(s) in the alkyl, alkenyl,
alkynyl and O-alkyl radicals may be replaced by
fluorine;

S02-NH2, SOoNH(C1-Cg)-alkyl, SO2N[(C1-Cg)-alkyl]2,
S-(C1-Cg)-alkyl, S-(CH2)o-phenyl, SCF3, SO-(C1-Cg)-
alkyl, SO-(CH2)o-phenyl, SO2(C4-Cg)-alkyl, SO2-
(CH2)o-phenyl, where o may be 0 - 6, and the phenyl
ring may be substituted up to twice by F, Cl, Br, OH,
CF3, NO2, CN, OCF3, O-(C1-Cg)-alkyl, (C1-Cg)-alkyl,
NHo;

NH2, NH-(C1-Cg)-alkyl, N((C1-Cg)-alkyl)2, NH-CO-
(C4-Ce)-alkyl, phenyl, O-(CH2)o-phenyl, where o may
be 0 - 6, where the phenyl ring may be substituted one




ring my also be replaced by N, 0 or S, and Cycl may
10 optionally be substituted by (Cl-C6)-alkyl,

(C2-C5)- al kenyl, (C2-C5)-al kynyl, where in each case
one CH2 group nmay be replaced by 0, or substituted by
H F, d, OH CF3, N02, ON,5®00(01-C4)-alkyl, CONH2,

CONH( Gj - C4) - al ky, tHeE 3timé8 By 0. CO.BMH, G'i—l $§F3 NDPrCN,
a bond; L (C

kyl Ik
(C2- C5)- al kynylé‘;gl?ﬂ %hgbé H%bcﬁ%gse?@ fﬁra“ﬂ(ko CI-EHZ’
%g grsggp( s) n'a)t; NE(C ST gy, bM((@@CaN?ilkyl)fz f@DzNHQQ COOH,
or a bo n of one
anot her, hydroge 805@1—'!(}8 ?eé)@gﬁl—&ey gue

(C-Co6)-al kyl, whrere one or nore CH2 groups of the

o ) B8z UgBet RS LSRR Whefg 87 7

- (C2-CB) - al kenyl enembf.reat} smyéwrate;m d@@maﬂgagm Igampletely
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N (O 06) - al kylyndihiStedRho b ehorbht 892(@3’[%91(5) of the

C6) - al kyl , NH sugar resi.due; SQ3H, 'é
al kyl ene- NH2, ( GINAOBRYAlRe RoIreRlBorpY -and Cyc1 may
al kyl ene- 000H, (dptioB8)ly ab vttt BElI-By ((Gi(leéﬁ)al-kyl (C2-Cs)-

?lcl(()ylcg?ealak];lﬁegl g"ﬁ!ﬁ{- @k&&fﬁﬁxﬁ\)h%%’){ ggcﬁ Caég\"#e CHz

G6) - al kyl ene- SO26ldp r&pHebiepkidad bped,SOR2BhbgtEhted by H, F,
C6) - al kyl , adarrqﬂty H ?@RgN@édﬁEBw@fﬁﬁbéﬁ”am‘t%mZ

atom carrying thém
saturated ring @@NH(%GG@)-@M OChare CH2 groups of
the ring may al so be repl aced by 0, S, NH, NSG3H,

N- sugar residue, ‘()(}21 - al k where one or nore
CH2 grbups of t HeQaPkNH.r oﬁ’@a Omﬂf%léo@ substi t ut ed
i ndependently of one anot her by (Cl Co) - al kyI H,

(C1-Cg) - al kyl en al ke

NH- ( CE: C5) - al ky?C%Q c’i%%g’ eal ky¢z1¥2285§ﬂk@;@ﬂe"e (C2-Cs)-

(Cl-0B)-al kyl, Niksiyiare, r adieckien e6dh Gegsaaldnd eetwo CH»
group(s) may be replaced by O or NH;

Y CO, NHCOQO, S0, SO3, or a bond;

R8, R9 independently of one another, hydrogen, SO3H, sugar
residue, (C1-Cg)-alkyl, where one or more CH> groups
of the alkyl radical may be substituted independently of
one another by (C4-Cg)-alkyl, OH, (C1-Cg)-alkylene-
OH, (C2-Cg)-alkenyiene-OH, O-sugar residue, OSO3zH,
NH», NH-(C1-Cg)-alkyl, N[(C1-Cg)-alkyll2, NH-CO-(C1-
Cg)-alkyl, NH-sugar residue, NH-SO3zH, (C{-Cg)-
alkylene-NHo2,  (Co-Cg)-alkenylene-NHz,  (Co-Cg)-
alkylene-COOH, (Co-Cg)-alkylene-CONHp, (Cqo-Cg)-
alkylene-CONH-(C4-Cg)-alkyl, (Cp-Cg)-alkylene-
SONHy, (Cg-Cs)-alkylene-SONH-(C1-Cg)-alkyl, (Co-
Ce)-alkylene-S0oNHp, - (Co-Cg)-alkylene-SOaNH-(C1-
Ceg)-alkyl, adamantyl; or

'R8 and R9 together with the N atom carrying them forma 5 to 7
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NH2, (C2- C6) - al kenyl ene- NH2, (CO C6) - al kyl ene 10 COCH,

-(Co- C6)-al kyl ene- CONH2, (CO Co6) - al kyl ene-

CONH- (C1-Co6) - al kyl , (Co-C8) - al kyl ene- SONH2,
(Co- C6) - al kyl ene- SONH ( C1- C6) - al kyl, (CO C6) -
al kyl ene- SO2NH2, (CO C6) - al 168l ene- SO2NH- ( C1- C6) -

al kyl; 15 and ”?ﬁerﬂB@F fcﬁflﬁﬁa‘f?d n\égfé??}?t ﬁrmar‘ea%ﬁbt&" more

thereof 2. A conp
claim1, in whi &Hz B@Unﬁe@nﬁhﬁd@%ﬂ'@)’ﬁS%b@ reglaceg by O, s,

?:OOVC‘JO_" Egoh{g&o%g}daﬁ? H, l@fsualar ré¥du&EFR-(ON8 élkk/l where
CONH- 25 (Ct- O6)Yng R'yiy““m@%é@fc’%}) Oglt%]ai'?y ratiical may be
(C1- C6) - al kyl, @%sﬁﬁle@id@@@bhdeﬁﬂ?oﬁ@he%lﬂh&i by (C1-Cg)-
O e, Sl Bl Cophonire
(CL-O4)-al kyl en®IERINy, ¥ e (OGP alkybINIC - OahalielonkH-CO-
radi cal s may be(P ¢63c%|gy[ ﬁFﬂ(‘%‘%ﬂ Jgg'gg"g 4&;115’]%3”(9{]9"6'
gngC?ZZOaIC%;/I By (N]?Zz C6) {(i- @e)v@lkenylﬂe%jiz, cy (T @&kkalkylene-
a e
the al kyl ene radd)@g'T5 Eg) Q(gl ace ggﬁ@&ﬁﬁu&fepe-

one anot her by CONH-(G1e=g)-alkyl, -CH:CI-(CO" 1kylens

SOHO) -, - N( é?o %—aikﬁél%@bNH (b\?@gn) calkylN (CL @:Ce)-

al kyl ene- | ene- N—i

A conpound of tR&VeaRP2NH2s ( OaQMKYIﬁ”ETSQZN icdrcﬁ)
2, in which thea|k§,|sugar resi dues are beta((3)-Iinked,
and the stereochemstry in the 2, 3 and 5 positions

of the sugar residue has the D-gluco configuration. 4.

A conzpdrtbe phatrhacéwtically acteptablel sltsehersofcl ains 1 to
3, in which the neanings are 10 Rl hydrogen and R2

fluorine; _ ‘
2. A compound of the formula | as claimed in claim 1, in which the

meanings are
A O NH, a bond;

R3 hydrogen, F, Cl, Br, |, OH, CF3, NO2, CN, COOH, CO-
(C1-Cg)alkyl, COO(C1-Cg)-alkyl, CONHz, CONH-
{C1-Cg)-alkyl, CON[(C1-Cg)-alkyllz, (C1-Cg)-alkyl,
(C2-Cg)-alkenyl, (C2-Cg)-alkynyl, O-(C4-Cg)-alkyl, HO-
(C1-Cg)-alkylene,  (C1-Cg)-alkylene-O-(C1-Cg)-alkyl,
~ phenyl, benzyl, (C1-C4)-alkylene-COOH, SO-(C1-Cg)-

alkyl, where one, more than one or all hydrogen(s) in

the alkyl radicals may be replaced by fluorine; or

R4 hydrogen, (C1-Cg)-alkyl, (Co2-Cg)alkenyl, (C3-Cg)-
cycloalkyl; -
B (Co-Cg)-alkylene, where one or more C atom(s) of the

alkylene radical may be replaced independently of one
another by -O-, -(C=0)-, -CH=CH-, -C=C-, -S-,




or R1 fluorine and R2 hydrogen; 15 A O NH R3
hydrogen, F, d, Br, |, OH CF3, (Cl-Co6)-alkyl,
(C3-C6)- cycloal kyl, (C2-C6)-al kenyl, O (Cl-C6)-alkyl,
where 20 one, nore than one_or all hydrogen(s) in the
al kyl radicals may be repl aed by fluorine; R4

hydr ogen, ( CL- CBIGHON]-, -CIaB-, COF2cy45 @)k WS OZB, Bi((C1-Co)-

e ek o SoraniBRee RIS ats A
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anot her by -0-, -(CO-, -CHCH, -CH(OH-, -CHF-,

-$F2- Aabord}zﬂdund% 17 forRfula st icmﬁanﬁ@raiﬂng 1o<f)r zma which the
anot her, hydrogen, F, d, oH, CF3,

COOH, sugar(msneps ar&;ﬂﬁa(ﬁﬁ@l@d @ryime,@terqu@qnzstry in the 2,

%ﬂ%aéﬁ?@pqm{w ?f%')\%l géhg%e due(gs &g’ Daqlﬂ%c?nﬁguratlon |

O (C1-C8)-al kyl, HO (C1-C6)-al kyl ene,
(C1- C6) - al kyl ene- O (C1- C6) - al kyl, vvhere one, nore

than QQ@O ouRbl of NS FTERIN § hs ichaiirled inlciaitns i@ ifhwhich the
al kyny O al kyl radicals my be replaced by 58

f|uor|’H§a"'NH§ar?uH(o Cg) - al kyl, N((Cl-Cs)-al kyl )2,
NH COR{ Ct - Cg) - ahydrbgemand5 R6 and R7 together with

t he C,%orrs carrqc{mthemaSto? menber ed,
saturated, partially Cor conpletely wunsaturated ring
Cycl, where 1 oroR C aton(s) of the ring may al so be

repl agegl by N, Oﬂlgj,-mg arnd Cycl may optionally be
subst élt ed by ( %nal kyl, (C2-C5) 10 al kenyl,

C&% al kynyl , hx%%g in each case one CH2 ‘group nmay
be repl aced by O or substituted by H F, d, OH,

CF3, N2, N, OQY(fghs ) -al kyl . COMH2,

R3 hydrogen, F, Cl, Br, I, OH, CF3, (C1-Cg)-alkyl, (C3-Cs)-
cycloalkyl, (C2-Cg)alkenyl, O-(C1-Cg)-alkyl, where
one, more than one or all hydrogen(s) in the alkyl
radicals may be replaced by fluorine;

R4 hydrogen, (C1-Cg)-alkyl, (C3-Cg)-cycloalkyl;

B - (Co-C4)-alkylene, where one or more C atom(s) of the |
| alkylene radical may be replaced independently of one
another by -O-, -(C=0)-, -CH=CH-, -CH(OH)-, -CHF-,

-CFo- or -NH-;

R5, R6, R7 independently of one another, hydrogen, F, Cl, Br, |,
OH, CF3, NOs, CN, COOH, COO(C1-Cg)-alkyl,
CO(C1-Cy4)-alkyl, CONHa2, CONH(C1-Cg)-alkyl,
CON[(C1-Cg)-alkyll2, (C1-Cg)-alkyl, (C2-Cg)-alkenyl,
(C2-Cg)-alkynyl, O-(C1-Cg)-alkyl, HO-(C1-Cg)-alkylene,
(C1-Cg)-alkylene-O-(C1-Cg)-alkyl, where one, more
than one, or all hydrogen(s) in the alkyl, alkenyl,
alkynyl and O-alkyl radicals may be replaced by
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CONH(CGi -C4)-al kyl, OCF3; 15 X CO 0, NH, a bond; L
(Ct-Cg)-al kyl ene, (C2-C5)-al kenyl ene, where in each
case one or two CH2 group(s) nmay be replaced by 0 or
NH, 20 Y GO NHCO a bond. 5., A conpound of the
formula | as clained in clai™® 1 to 4, in which the
meani ngs are 25 fRiornegr ogen; R2 fl uori ne; 30 AO; R3

CF3, nethyl, iso py 4 R
(Co-CA) - al kyI enem’_|o eb‘y 88 %%ﬁ nIﬁ:((at on@ %’k% 2’ NH co
al kyl ene radi cal (Gm‘}sbelklybpl aced i ndependent!|y of one
anot her by -0-, 5(C0Q-, -CHF- or -CF2-; 59 X CO O
a bond; L (Cil- C4 - al kyl ene (C2-C4) - al kenyl ene, where
in eacR6 anddage together with @ﬂz%ﬁ@l’ﬁé‘s?arﬁﬁ?@ geem a 5 to 7

repl aced by 0 Oﬁ'le%ergdcosdﬂh‘lfé%da beireallyl0 o /B;ompletely

~conmpound of the for msd i n cI
in which the BHE@?%A éfnm rv&l&gﬁ 1 oi? ggatom (s) 3F the

fluorine; A O; rifdy nfay2also béQ’eBliacbydbeOIge@ orG,, amkClygll ,may

ethyl, OH CF3. RRindly BYIEQ88MRtel® b (&)-Co)-afkyPOl€s-Cs)-
alkenyl, (C2-Cs)-alkynyl, where in each case one CHz
group may be replaced by O, or substituted by H, F,
Cl, OH, CF3, NO2, CN, COO(C1-C4)-alkyl, CONHz,
CONH(C1-C4)-alkyl, OCF3;

X ' CO, O, NH, a bond;
L (C1-Cg)-alkylene, (Co-Cs)-alkenylene, where in each
case one or two CHz group(s) may be replaced by O
or NH;
Y CO, NHCO, a bond.
5. A compound of the formula | as claimed in claims 1 to 4, in which the

meanings are

R1 hydrogen;

R2 fluorine;

A O;

R3 CF3, methyl, isopropyl,

R4 hydrogen;

B (Co-Ca4)-alkylene, where one or more C atom(s) of the

alkylene radical may be replaced independently of one
another by -O-, -(C=0)-, -CHF- or -CFo-; -
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L (G-C3)-al kylene, (C2-C3)-al kenyl ene, where in each
case one CH2 group nay be replaced by 0 or NH; 30 Y
CO, NHCO a bond. 7. A conpound of the formula | as
claimed in clainms 1 to 6, in which the substituents A
and B occupy an adjacent po%Stion (ortho position)

and R3 occupi es an adj acent position (ortho position)
to B. 35 8. A conpound of the formula | as clained in
claimX1 to 7, iGOvRI 8ihande meanings are 60 R8, R9

i ndependently of one another, hydrogen, SO3H, sugar

residye, (Cl-C4)-alkyl, ere,th | kyl radical may be
subst it uted i ndéﬁé?‘rﬁ‘éfﬂ"l‘ﬁg%?’ @%‘@3‘@%‘3[‘9@% erﬁoiﬁs each
tinmes by (Cl-Cghseldti or kb GHEL gfp(€) nalydre réptiaced by O
OSG8H, NH2, 5 CONH2, SO2NH2, NH- SO3H or adamantyl; or
R8 and R9 toget [F& ith the N atomcarrying themform

"a5to 7 nmenbered, saturated ring Cyc2, selected from

t he grpup of pifperaai j may be N-substituted by
(C1-C2) - al kyl, fgsiﬁét%§f¥§#@@lene-CH or SO3H
pi peri di ne, azepane, pyrrolidine or norpholine. 9. A
redi c & u th
& ai e S ol Bl s GRlic®ln s TIDSARRR the
conpr iREHYNGHE™r nore of the conpounds as clainmed in
clains 1 to 8 and one or nore bl ood gl ucose-| oweri ng
actixgﬁ'ngredienta. 20 11. The use of the compounds as
cl ai in clai WIPIHLY 8 for producing a medi cament
for the treatnent of type |I and type 2 diabetes. 12.
The u§€20f t he #ABRY nds as clainmed in clains 1 to 8
for producing a nedi‘canment for | owering blood
gl ucose. 25 13. The use of the conpounds as clainmed in
claing 1 to 8 i. conbination with at |east one
further blood glucose-lowering active ingredient for
produci ng a nmedi canent for the treatnent of type 1

B -CHa2~;

R5 - hydrogen, Cl, methyl, ethyl, OH, CFs3;
R6, R7 hydrogen;
X - €0, 0, abond;

L (C1-C3z)-alkylene, (C2-C3)-alkenylene, where in each
case one CH2 group may be replaced by O or NH;

‘ Y CO, NHCO, a bond.

7. A compound of the formula | as claimed in claims 1 to 6, in which the
substituents A and B occupy an adjacent position (ortho position)
and R3 occupies an adjacent position (ortho position) to B.

8. A compound of the formula | as claimed in claims 1 to 7, in which the
meanings are
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and type 2 diabetes. 30 14. The use of the conpounds
as claimed in clains 1 to 8 in conbination with at

| east one further blood glucose-lowering active

i ngredi ent for producing a nedi canent for |owering
bl ood gl ucose. 35 15. A pro@#fss for producing a

6! RgIent (ARCRLIGIG U . T pldBaBRTPSERAS Sdgar

din corrprl es m5<|n
actlve |ngrreaide|&t (1@{-64)aalbwarWé@@ttf‘@lalk{ylsmadlaal emay be

gﬁlr : ;glr A for bsggnﬁ%c?rslﬁc?é;%nﬁ'éhﬁy B dner ndtABL ofte [ ibre times

by (Cq1-Cy)-alkyl, OH, (C4-Cg)-alkylene-OH, OSO3H NHa,
CONH2, SO2NH»2, NH-SO3H or adamantyl;
or '

R8 and R9 together with the N atom carrying them form a 5 o 7
membered, saturated ring Cyc2, selected from the group of
piperazine which may be N-substituted by (Cs-Co)-alkyl,
(C4-C,)-alkylene-OH or SOzH,
piperidine, azepane, pyrrolidine or morpholine.

9. A medicament comprising one or more of the compounds as
claimed in claims 1t0 8.

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

11.  The use of the compounds as claimed in claims 1 to 8 for producing
a medicament for the freatment of type 1 and type 2 diabetes.

12. The use of the compounds as claimed in claims 1 to 8 for producing
a medicament for lowering blood glucose.

13. The use of the compounds as claimed in claims 1 to 8 in
combination with at least one further blood glucose-lowering active
. ingredient for producing a medicament for the treatment of type 1

and type 2 diabetes.

14, The use of the compounds as claimed in claims 1 to 8 in
combination with at least one further blood glucose-lowering active
ingredient for producing a medicament for lowering blood glucose.

15. A process for producing a medicament comprising one or more of
the compounds as claimed in claims 1 to 8, which comprises mixing
the active ingredient with a pharmaceutically suitable carrier, and -
converting this mixture into a form suitable for administration.




