WO 2004/ 052903 PCT/ EP2003/ 013455 1 Description Novel

het i or ogl ycosi de derivati ves,
phamggﬁlpg%@%roducts containing said cgr%_gllﬁ?d’%oogﬁ%wz;%
the use thereof 5 The inventioh relates to substituted
hettrssegiptbh C fl uorogl ycosi de derivatives, their
physiologically tolerated salts and physiol ogically
functional derivatives. 10 Several cl asses of

e o i s e o
st ?éh@ﬁrﬁg% S%'gtséh?ﬂ%w%éﬁ ﬁ?%ﬁ‘%i‘%%ﬁ&fewjm orizin. From

Sthis were derived the follow ng classes which are
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35physiglogmpaliyodolseted asaltEP a@8i09pi8ysielogically  functional
2- dalivanpyr anosyl oxy) benzyl benzenes of Kissel (WO
0244192, WD 0228872 and WD 0168660) -
‘gl ucopyr anosyl oxypyr azol es of Kissei and Ajinonoto (WO

02684648l cla¥é<) a6 84B9tantes MAfP 3n WO ekt Hikd) ajgdady been

o GERL REFBRAE s The fwopol o 4 hesd; weiclyes was the
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conp&RRigPhenaneglysosides ofpdapabe e(WO 280856, MO 0280935,
tr eaypiowpoBopad dndner Bodigabpt es. Ve - have now

sur pélaﬂ ngl g; found that heterocyclic fluoroglycoside
der i ¢agluFRRYraRgsylayibenzyihenzeneect obn- K@Sel THYYE 0244192,
CoMpVD @228872 tHnenak®0e68eed)y cul arly suitable for -
preventi ngr and Itreat| ng typg [, and type.2 diabetes. In
a” f | PUEORYRRESYIOXYRYBZPles PhinsRl aedpdinemmots (WiQ 0268440,
f or (W@ 0268439, WO 0236602 and WO 0116147)
- O-glycoside benzamides of Bristol-Myers Squibb (WO 0174835 and
WO 0174834)
- and C_,j-aryl glycosides of Bristol-Myers Squibb (WO 0127128 and
US 2002137903).
All the known structures contain glucose as a very important structural
element.

Disclosed are compounds with.

which it is possible to prevent and treat type 1 and type 2 diabetes. We
have now surprisingly found that heterocyclic fluoroglycoside derivatives
Jincrease the effect on SGLT. These compounds are therefore particularly
suitable for preventing and tréating type 1 and type 2 diabetes.

In a first aspect, there is provided compounds of the formula |




‘be Cwhen Yis Oor S

R8 R7 COyc2 Kr' HOCQycl RO Rl n R OBR6 R3 A X

Y R4 OnR5 in which the neanings are 5 Rl and R2

i ndependently of one another F, H or one of the

radicals RL or R2 OH R3 OHZr F, where at |east one

of the radicals Rl, R2, R3 nust be F;, 10 R4 OH A O

NH, CH2, S or a. bond 15 X C, O of—-N, where X nust
a nugber | or 2;

Cys2 N2, CN, COOH,

20 R5 hydrogen, F, d,

CQO( C1- &8).- al kyl CO(XO - CONHZ, CONH( C1- C5) -
al kyl , C1- CG) al kyl 3 p-atRY| |
S Eh (88 SR T
- P g - - -a y ,

pheﬁy (C1- o) - ¥year boxyl, it being
pogsh bl , nmore tgd an%gne or all hydrogen(s) in
the al kyl, al kpxy, al ke yI al kynyl radicals to be
repl a

R3 A \

/Y I
R4 ()m

RS

in which the meanings are

5 Rt and R2 independently of one another F, H or one of the radicals R1 or

R3
10
R4
A
15 X
Y
m
20
| R5
25

R2 OH;

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

OH;

O, NH, CHa», S or a bond:

C, O, SorN, where X must be C when Yis O or S:

N,OorsS;

a number 1 or 2;

hydrogen, F, Cl, Br, I, OH, CF3, NOj CN, COOH,
CO(C1-Cg)-alkyl, COO(C1-Cg)-alkyl, CONHa, CONH(C1-Cg)-
alkyl, CON[(C1-Cg)-alkyljz, (C1-Ce)-alkyl, (C2-Cg)-alkenyl,
(C2-Cg)-alkynyl, (C1—Ce)-alko)<y,_ HO-(C4-Cg)-alkyl, (C1-Cg)-
alkyl-O-(C1-Cg)-alkyl, phenyl, benzyl, (C1-Cg)-alkoxycarboxyl,

it being possible for one, more than one or all hydrogen(s) in

the alkyl, alkoxy, alkenyl or alkynyl radicals to be replaced by
fluorine; |
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fluorine; 3 S02-NH2, SO02NH(Cl- C6) - al kyl,

SO2N[ (O -C6) -al kyl ]2, S-(C1-C6)-alkyl,

S- (CH2) o- phenyl, SO (Cl1l-C6)-al kyl, SO (CH2)o-phenyl,
S02- (C1- C6) - al kyl, S02- (CH2) @3 phenyl, where o can be

0-6, and the coﬁwwg raéoggm@%éa%éﬁyls“@gw feq-c)-dieyil,

t by F, _
021 &b TS 1-Cotalkgh) -l By(CHAp@heRMS  SO-(Ct-Ce)-alkyl,

NE';E} C|1 Og) 8 QJCK—)(CHZ?:J{ 6%@)3@5@1)@”6) ﬂk'{(laS@E Wg-phenyl
Bhenzl ring &0 §a§sibﬁt e @b the Qh?ﬂYJeéfa@i?a'F may be

a, Br, |, %Qb&HutddFap fﬂOiwnc@’\byCPCF@J Br,( GH,G8F32aN(Q,. CN,

(N(C(lcg.js)ces;jl ! gﬂ%ﬁ Wgﬁ%ﬁw%ﬁ yé&ﬂ: NH2c5) - al Kyl

CONH2; or  wiNHp, YNH‘»(($1 Og)-adkydl W(GP%DMW)M tNH{GE03)-acyl,
?thmOB;:a;Ir ifﬂgnyi &%& Eéé?,lg,){ 8%;(93”@);)"9)/8% kgypere the
g; | ghzgylort bhenﬂﬂm@maylchsabgbstheteﬂm td Gtt&dei)b_yﬁ Cl, Br, |,
bei ng pOSSi W ?pﬁ onéxor %DP?%%%@&C?L@R@M 63 élky]

al kanedi yl N, NH(€ 0-Cad-atkyh! €A -Cakalsghzie502CHasf COOH,
one anot her cdgyp: (@1&9(Wg @—I:CH- -GG, -S,

-CH(OH) -, - CH~ 02) -

_N(( Cl- C8) - & Wen.Y is &(B'@ Bmgq:he@m;h;tchaipmsmarrylng
25 n a nunbgjenh pABKR; t0 4, Cycl a 3 to 7 nenbered
saturated, partially saturat ed or unsaturated ring,
vvherelCatomrmy be replaced by 0, Nor 30 S; R7,

RBS RO hydroptionally, #, &1 Cls, -afjyl, CKGq-C¥)dalkédyl, CQORLCg)-
OOO(Cl ) - alclfgalkyl or gﬁle):ny? thy may oH%bngp\l b% subOERtuted by

halogen or (C1-C4)-alkyl;

B {Co-C15)-alkanediyl, it being possible for one or more C
atoms in the alkanediy! radical to be replaced independently
of one another by -O-, -(C=0)-, -CH=CH-, -C=C-, -S-,
-CH(OH)-, -CHF-, -CF2-, -(8=0)-, -(S02)-, -N({C1-Cg)-alkyl)-,
-N({C1-Cg)-alkyl-phenyl)- or -NH-;

n a number from 0 to 4;

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

R7,R8,R9 hydrogen, F, Cl, Br, I, OH, CF3, NO2, CN, COOH,
COO(C1-Cg)-alkyl, CO(C1-C4)-alkyl, CONHa, CONH(C1-Cg)-
alkyl, CON[(C1-Cg)-alkyll2, (C4-Cg)-alkyl, {(C2-Cg)-alkenyl,
(C2-Ce)-alkynyl, (C4-Cg)-alkoxy, HO-(C1-Cg)-alkyl, (C1-Cs)-
alkyl-O-(C1-Cg)-alkyl, it being possible for one, more than one
or ali hydrogen(s) in the alkyl, alkoxy, alkenyl or alkynyl
radicals to be replaced by fluorine;

. SO2-NHz,  SONH(C1-Cg)-alkyl,  SO2N[(C1-Cg)-alkyllo,




al kyl, CON[ (Cl-C6)-al kyl]2, (Ci-Cs6)-alkyl,
(C2-C6)-al kenyl, 35 (C2-C6)-al kgynyl, (Cl-C8)-alkoxy,

HO- (Cl1- Co | 1- - al v T

bei gg poszc,l gl y1£:drég)n%'g5 ??%a pg%gyl, g@:ggl @b‘(d‘"cﬁ)'a'ky”
hygr oglen( S) |b80t ﬁﬁﬂﬁbl%ﬂaglyal I&@y—(CaJO@-mWSOZ yl,orS@bK¥ii)o-phenvi,

icals to ce rin
rSSZNH( Cl1- C5) - ‘gf‘%eﬁo g l\5‘331 &) 20fi 1 2‘3“‘34‘3" radical may be
S:(Cl- 06) - al kwbstme@mpdoptven@lby §Crl, Br, OH, CF3, NOg, CN,
O (Cl1-Co |
5202((C1 C%S)a ?f(ﬁlyl?’ OS@Z %W? t?)”alkx/\hNH@ o can be
0-6, and the N Hén Hr(kareal-al JC1sQahaIkvim edN{C+E7)-acyl,

tOW'( g‘le *(3%) Fal & e C&%Hﬁggpk %}WN &, % h3pe 0-6, where the
NH- ( C1- CB) - amaﬁny nnga,maxc@)e %Jb&;ﬂtqtgd onﬂ(t@fi timesaey F, Cl, Br, I,

phenyl, O ( CHZNO-GPENNG,, WO, eOT R ﬁlko»(ger(eﬂ(t@-alkyl

BT 7, B S o o i S 3bi. CoOn
| (01 06) y kyICODQC 1483-alky i CONBS);- alk |
N((Cl C6) - al @(I)Z, S02- CH3, COOH, COO(Cl-OG)-aI kyl,
or and RO together with the C atons
caRByarrchBhetogetEent withi ther® eteatds caﬂgtngrtabada P o 7 melbered,

SOt o L N kS g, vz, o
15 repl aced by bkeing pessbleafat WZnﬁ;atup(s)onmathq ring also to be
substituted pyny &Jd@ Rl kyl ’or(@’? SR ?,Jg%w%y 0 tlonaily be

(C2- C5) - al kyn e I n_each c¢ase
be replaced %‘}b?d'w@ﬂ by (fptCedalled (©52- (I:!;':) #keanyl, (@¢C5)-alkynyl

CF3, N2, CNwhefdibadiftaseBnalder) ﬁc@fa\ﬂﬁ%y be replaced by O, or

CONH(C1-A4) - kél g)g and t he pharrmaceuti cal ép

accept abl e s%‘l’l? tyiedr Ry fH, 'fhé)ipé?lﬂ-tg 8f NOak&db GORC1-Ca)-
20 B and R5 to &Mk, ocmHg eglaidyl, [BOF3;

restriction. D sclosed are a the resul ti ng compounds

of the formula |I. Suitable heterocycl es of the central

buardihecpiirfdcctfioRly sédeptabiardity théof.

The points of linkage of A, B and Rs fo the ring can be chosen without
restriction. Disclosed are all the resulting compounds of
the formula |.

Suitable heterocycles of the central building block comprising X and Y are:
‘thiophene, furan, pyrrole, pyrazole, isoxazole and isothiazole, with

30 preference for thiophene, pyrazole and isoxazole. Particularly preferred
compounds of the formula | are those comprising thiophene or pyrazole as
central building block.

. Preferred compounds of the formula | are those in which the meanings are
- 35 '
R1 and R2 independently of one another F or H and one of the radicals R1

or R2 = OH, where one of the radicals R1 or R2 must be F;

R3 OH;
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t hi ophene,. furan, pyrrole, pyrazole, isoxazole and

i sothiazole, with 30 preference for thiophene,

pyrazol e and i soxazole. Particularly preferred

conpounds of the forrmula | arf%e those conprising

t hi ophene or pyrazole as central buil ding bl ock.

Preferred- conpounds of the fornmula | are those in

wit&h the nﬁﬁﬁlngs are 35 R and R2 independently of

one anot her F or H and one of the radicals RL. or R2 =
wher e on Ege radicals Rl or R2 nust be F;, R3
5 R4 OFAN rNH, 5 X C 0 or N where X nust be

C when Y |s S Y Sor N 10 ma nunber 1 or 2; RS

& ') Tk k! g %’cﬁx&ﬁ?e&p 'HP%C'&FH% C%&w%éw Cl- C5) -

al kyl , CC]\I[(Cl C6) -al kyl]12, (Ci1-GC5)-al kyl,

}(-82- 06) - al kgrlirl . 15 (C2-C6) - al kynyl, (Ci1- 06) - al koxy,
(C-Co)-al y”l’ (C1-C6)- al kyl -O (C1-C6)-al kyl,

phenyl, benzyl, (Cl-C4)-alkyl carboxyl,

Siy (C1-C6) - gl beri t?,l?l ng possible for one, nore than

one or all rogen in the al kyl or al koxy
radicals to be replaced by fluorine; or 20 when Y is
SR5R5 and FéﬁydrogeﬁheF VeI h Brhel, COH,0NBF£,amN@,NICNf heDOH,

PRenL o BB TRRbe) DI AY OMHan fiONHIG o)
may opt i onaalkyl, bEGNSYiCa)talkylpy (Cp-Orrlatigen (Gr-Ce)-alkenyl,
ore C at ont CRReRRR JGEGERAGPHY AP i 4o (Cr-Cor
repl aced i nalsple@ie€ntCq)-alkyl neheryhobarzyl byC+-&4)-alkylcarboxyl,
-(CO-, - %%1’-0'6)(—:5&3(1, it géing'pgélgfgl'g for one, more than one or
all hydrogen(s) in the alkyl or alkoxy radicals fo be replaced
by fluorine; or
when Y is S, RS and R6 together with the C atoms carrying
them phenyl;

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

‘B (Co-C15)-alkanediyl, where one or more C atom({s) in the
alkanediyl radical may be replaced independ'ently of one
another by -O-, -(C=0)-, -CH=CH-, -C=C-, -S-, ~CH(OH)-,
-CHF-, -CFa2-, -(8=0)-, -(803)-, -N((C1-Cg)-alkyl)-,
-N({(C1-Cg)-alkyl-phenyl)- or -NH-;

n a number from 0 to 4;

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

R7,R8, R hydrogen, F, CI, Br, I, OH, CF3, NO2, CN, COOH,
. COO(C1-Cg)-alkyl, CO(C1-C4)-alkyl, CONHz, CONH(C1-Cg)-




10

15

20

25

30

35

30 -CHF-, -CF2-, -(S=0)-, -(S02)-, -N((Cl-C8)-alkyl)-

N( (C1-C6) - al kyl -phenyl)- or -NH; n a nunber fromO to

"4; 35 Cycl a 3 to 7 nenbered saturated, partially

saturated or wunsaturated rifg, where 1 C atom may be

repl aced by afjkypr @N[(W C(@ h)(t%% ik " (Bh-CHlalkenyl,

|, OH CF3
cO( CL: c4) - alk®) H!' (é‘af\ﬁ@hq"(esy 0~é¢hﬂs)-alkyl (C1-Cé)-

e T
XY,
(Cl-CB) - al QiE:@j' "‘Z'P?(‘Wyp QN MY, thg@,gpe or

SO- (Cl - C6) - all kykrogein( emrmemm@ kbR r&diGals WONR Hddced
one or 5 albﬁgﬁdro en in the al kyl ‘or al koxy

radicals to aced by fluorine; or R8 and RO

.together wioh the C atons carrying thema 5 to 7

t t
RS (BBt RO el g6 TReah il  mepbered,
the ring rra%a’tar@.ed,bepaﬂnjlya@edcuwphtelyOuosaisrataddn@gc@yc2
oy g;l gpﬁ»buhg e Q%Cgtécg;cw sz h?/e i iy als8 bheplaced by N,
one G'2_gr o grnﬁy G Beopisraly dre subsitited Gy Co)-
*Céjl@ke &%%W a\lvhé!r'e’ iCeER. case
15 CONH( C1-C4 f
corrpounéls 0?5993‘%(’”8”‘333{ bgﬂgp{aﬁggéy,ﬁ oF r'ﬁ??“f‘ﬂ@d by H, F,
L o SR Ol | OO i, oo
1 T1
L r f t 20
E’g??rcLleglrl y preferred cé]rrpoundgnolf gﬂ}i Ifg:]rrul al are
Iﬂﬂﬁ?e n{{]’ éifc&ﬂﬁ gﬁﬁg* f%)tntngl 1 gr%wggﬁ@?ﬁ%e sugar
ﬁﬁjﬁﬁgl(éSeal%:)zlﬁtﬁ;iEgﬁgkaﬁ WHE?;&)ISWEQC}“GIHW tmo e |21 3 and 5
Busitoreer fié ol ResidiSnbd HRPBISIEES b¥nfifurdiion anot her F,

H or one

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

Particularly preferred compounds of the formula | are those in which

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

F;

R3 is OH

R4 is OH;

A is O;

X is C, O or N, where X must be C When YisS;

Y : is SorN;
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Rl or R2 = CH where at | east one of the radicals Rl or
R2 must be F, 30 RBis OH RAis OH Ais O 35 X

is C O0or N where Xmust be Cwhen Yis S, Yis S

or NN 7 mis a nunber 1; R57 s hydrogen,

(61- C5) - al kid a n(befA4) - al koxy, HO- (Cl-C4)-al kyl
(Cl-c4)-alkyl-O(C1-4)-al kyl, F, d, CF3, OCF3,

OCH2CF3 5 (C1-C4)-al kyl -CF2-, phenyl, benzyl,

(BE- C4) - al kigl lnydrbgsty, (C1-CERaRS), (8h G ydikoxy, HO{C1-CqLalkyl

- CA) - al Ky b “al kyl :
Cra o 1 ogel e R B CRCaRaL 2R IES, Biss SoCHRCFs
?genl&) ) ;Pk%-ﬂs)@ldfw_-t?ﬁahl )P”ﬂlnY(, Cbe@@il la!r K&ka#)-lalkytI]%a;rboxyl,
may opt i onaﬁ%bg)é%géggﬂ?%%&a@@nﬁg %@é%]?%la)'%“kﬁ or
(Cl- C4) - al kyheng issS( B85 any RE kagetkrywith the @ atoras Gdrying

group nmay ajhaf Bﬁecn':yf replaced by -(CO-, -CH(OH)-,
-CO-NH, -CHF-, - -, -0-; nis a nunber 2 or 3;
Cycl is unsaturated 5- or 6-nmenbered ring, where 1 C

aR6m may 238 lptioralackHd g?:gga_llizl,kg%}-ﬁ@hal@nﬁf ®(C3-Cg)-

hydr ogen, (Cl: -al kyl, (C XY, i
S (Cl-C4) -aqyﬂﬂ%,ﬁzyl'sﬁﬁﬂhem" at may optiqnatiy, bexsubstituted by

 OH, HO (Cl-tedogen &ny(G1-Cyialieh) - al kyl - O ( CL- C4) - al kyl ,

or 25 R8 and RO together are -CH=CH O, -CH=CH S-,
CH=CH CH=CH-, which is optionally substituted by
(Z1- &4) - al HoX1-Gs)-alkangdiy?)whede, onet@GHp grolipomdy akd be

30 R7 is hygpReed by -(C=0)-, -CH(OH)-, -CO-NH-, -CHF-, -CFa-, -O-;
n is anumber 2 or 3;

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

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

R8and R9 together are -CH=CH-O-, -CH=CH-8-, CH=CH-CH=CH-,
which is optionally substituted by (C1-C4)-alkoxy, or -O-
(CH2)p-O-, with p = 1 or 2 and

R7 is hydrogen.

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

R1, R2 are HorF, wheré one of the radicals R1, R2 must be F;

R3 is OH;

R4 - is OH;
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Very particularly preferred conpounds of the fornula I

are those in which Rl, R2 are Hor F, where one of

the radicals R, R2 must be F; 35 R3is OH R4 is OH

8 Ais g XisCandYisS,or Xis Oand Yis N or 5 X
i sy NandYi sNjo @i s a nunber 1; RS is hydrogen, CF3,
(C1-C6) - al kysi or when Y is S R5 and R6- 10 together
with the C atons carrying them-are phenyl; R6 is
ogionally @C(ﬁdﬂgsabkyl or phenyl; B is - CH2-,
W - C3H6 HOFD- or -CO-CH2-CH2-; 15 nis a
ndhber 2 or'%oﬁpc "’F’yé’ﬁ unsaturated 5 to 6 menbered
rixhg, whereisINGret'vig dian be repl aced by S; 20 R7, RS,
RO are hydrogen, P-C6)-al kyl, (Ct-C4)-al koxy,
S(ad-A)-alkyl, SCF3, F, d, Br, I, OCF3, or R8 and
R&Nt oget her isaa aurigrdd- O, - CH=CH- CH=CH-, which is 25
optionally substituted by (Ct-C4)-al koxy, and R7 is

hydr ogen. Furt her veer\E/quartl cularly preferred
éﬁpounds ofs hyrrogen » (CanGes)tatkad,con wheBoY vimi% IRGRand R6

E’;Z a;{g I'"Sortds:; 5%@1 %@Coitoﬁgiecg?%ﬁigctﬁbﬁx &b phelfgr ! s

R6 is optionally H, (C1-Ca)-alkyl or phenyi;

B is -CHg-, -CaHg-, -C3Hg, -CO-NH-CH2- or -CO-CHo-CHo-;

n is a number 2 or 3;

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

be replaced by S;

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

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

R7 is hydrogen.

Further very particularly prefefred compounds of the formula [ are those in
which

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

A is O;




9 Xis Cand Yis Sor Xis Nand Yis NN 5 mis a
nunmber 1; R5 is hydrogen, (Cl-@4)-al kyl or CF3 .or when
Y i S RS andgfe aqqgﬁ&r with the carbon atons '
carrying them are phen 10 R6 is optionally H or
(Gj-CA)-alkyl; Bis -CH2- or -CONHCH2-; nis a
nudbper 2 or 33Né{§jW§N i s phenyl or thiophene; R7 is
hydrogen, nethoxy, F, O, Br, 1, (Cl-C4)-al kyl, OCF3;
20 R8, R9 are hydrogen or O or R8 and R9 together
Switth the car lia rahss 1€arryi ng them are phenyl  which
rmy optional Iy be substit uted by net hoxy, or furan and
R7 is hydrsq'g| The |i nkage of.- one of the
ntsi yﬁro

su8§t itue @Bfma(ﬁﬂ-@w)-aﬂdyy op IGHeselh¥n tales R5 and R6
to.the variable

| .
a1 onal v R TEREE bop ApaE e A R

may be nentioned are those in which Y is S and those

10 i rR@&hich R1 ;ssodﬂoﬁg@ﬁér}(gjﬁ?%%?{&) osed are comnpounds
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of the formula | int éir 35 racenmntes,
racem c m xtures and pure enantioners and to their

difast er eoneris -BRg- o} 0QUNIS-Gsseof . 9a In a second
aspect, there is provided a nedlcanent conpri sing one
or nore of the conpounds as defined above. In a third

abpect, t heri®airniier te3i a nmedi cament conpri sing one
or nore of “the conpounds as defined above and one or
more bl ood glucose-lowering active ingredients. In a

fo¥e1 h aspeis phenoethisphersyi ded the use of the
conpounds as defined above for producing a nedi canent
f ? t he treatrrent of type 1 and type 2 diabetes. In a
Mth aspects hydfegen,irsethowy; 8@, tBrel, (€e-Q¥f)-dlkyd, OCFs;
conpounds as defined above for producing

R8, RO are hydrogen or Cl or

R8and R9 together with the carbon atoms carrying them are phenyl
which may optionally be substituted by methoxy, or furan and

R7 is hydrogen.

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

~Additional very particularly preferred éompounds which may be mentioned
are those in which Y is S and those in which R1is Hand R2 is F.

Disclosed are compounds of the formula | in the form of their

racemates, racemic mixtures and pure enantiomers and to their
diastereomers and mixtures thereof.




a nmedi canent for |lowering blood glucose. In a sixth
aspect, there is provided the use of the conpounds as
defi ned above in conbinatdeon with at | east one other
bl ood gl ucose-lowering active ingredient for producing
a medicanent for the treatnent of type | and type 2
di abetes. I'n a seventh aspect, there is provided the
In a searsd adpechethemmixo praldicas a detdibatieab au@piising ePBboMaidrérof the

st _one ot her bl ood glucose-lowering active
ComPOU&%E?é%ﬂ@%ngk? produci ng a nedi cament for | owering

blood gl ucose. In an ei ghth aspect, there is provided

: Cc for di canent conpri Si
- ina tiraBsBEATRRE oo G Bl ol PP aoRoGA e Sompounds
as defined @bpvé sedome ai mgrettheodagltidose-lowgirgticting ingvédidnt
phar maceutically suitable carrier and converting this
m xture into a formsuitable for adm nistration. The
In a fourth lagpectadhearalis pravitidue thfuh)lséidfumﬁt eorﬁiéloun% asRaefirdd, aBre for

L

Pharnaceutlcally acceptable salts are, because their

I b S reat er t
i a fith ol lerd 1 B8N s % ot He BBooundiins P hed b Tar prgpucing
arnedcmﬁeﬂﬁdﬂoabmqpmbo@gbcmns. These salts nust have a
pharmaceuti cal |y acceptabl e anion or cation. Suitable
pharmaceutically acceptable acid addition salts of
-~ In a sixth Impectnnbereds pfovidee thavesw iwﬁhar@)rﬁpaidnﬁs Cés id@mt@ialabcve in
ric
combinatiflf i o et 8 lth BB aRicSe-fiNering Sehee Matclet fo Paesuging 2
medicamesuh tbr ttie Degiarntofagieds asditbe @dialicles.exanpl e, acetic
acid, 10 benzenesul fonic, benzoic, citric,
et hanesul fonic, fumaric, gluconic, glycolic,

In a seventretbpent) theréd &E:bimndeldamteothﬂd)ﬁf Che RBMPLGRAITES idefined above in
-t ol uenesu] fonj c

combinatie i A Bal S5 Stsaf baRe Blughes Riselud Foiia osdiea Bapresucing o

meducamebaﬁ:rmvmhgsblo@ﬁ@lmg@m umsalts, alkali netal salts
(such as sodi um and potassiun1sa|ts), al kaline earth

netal salts (such as magnesi um and 15 cal cium salts),

- In an eighthrayFetR ke (s2praﬂlid§wa Prdveds e psd gdn%d%ﬁiéﬂﬂ&ﬁh[ﬂjis)ng one

ne or ethylenediamne. Salts with

ethanola
or more of R aTRRLEE P 2l G AhiecpPish comptiosn nitiei: i actig ingredient

with a phaeasaltieally $uilableugdragicaidpéshvieHINghizenRelre Mo W folth kulti8le for
amewor k of the invention as 20 useful internediates

ad"“"SHaLH} the preparation or purification of
phar maceutical | y

- The alky! radicals in the substituents R4, R5, R6, R7, R8 and R9 may be
either straight-chain or branched. Halogen means F, Cl, Br, |, preferably F
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acceptabl e salts and/or for use in nontherapeutic, for
exanple in vitro, applications. The term
"physiologically functional derivative" used herein
refers to any 25 physiologid@ |y tolerated derivative
ofgragjconpound of the formula | of the invention, for
exanpl e an ester, which on admnistration to a manmal
such as, for exanple, a human is able to form

( Phatdoputicallynadoeptdbiy )saits caap BeBbgused thdihsollibifitinewhter is

Fr@eted har’ Ity 308 b PR ot brriHlery sufable for
c dnedicaldzppdicatione Theee rsalte musthavese phivenhcelitically acceptable

5, 0 e e BT 0 0 g s o
a the eRsBREINdsF of hibei inventioonareThakte qfr indrganic rgids such as
t HARSINGH %id?l hwr%bﬂfntmic[‘ hos@ﬁo?i@,e ﬁgﬁo@%@f iR and

invention.may al so exist im various

f GUAHNC 135d .o RBAPPE OEZAMATAGHS UBIChN @S c fis eXRMPiRy acetic acid,
gcﬂeﬁﬁénﬁwﬁ@ﬁs : i0:, gfelﬂii&oi\?éﬁitrii% Hﬁhgﬁmﬂ&\?\d}b{? rﬁlifjr%{l’ﬁ,eg]ﬁcéme, glycolic,
¢ SEERBHARS BritnTotRER: oeliic A, methanesuianiec sugeinic,
% tpetoitlreneaﬁllfmic drid tataria etiel ePuitsblé q;Hémap@mtmigly)aw‘eptable
I ; e
¢ Balie) Salfs 2R GRIMONLAT, sBfi chika mEBTRAHE d5idn 3 §tum and
soriaasian salts) piejialiopogadhl metdlusalts daudh disr imagriesium and
agaRkfRFR" 's%ﬂg), hefphdampl T'%?—a‘ﬁ%ﬂ@%ﬂgctﬁri%%w%tﬁy@ﬁ fgét;ﬁ)gdrkdiot),

s e adm ni stered i n_conbl n Wt
@%ﬁ@(ﬁﬁ@ﬂf@dﬁ@h@%?r ethvlenadianingt a conpound of

formula | necessary to achieve the desired 10

NS, LSRR Ao w38 e

uddluordaceatataelilefwise heatorg vethim tharfthrhb®orke bf the dhvention as

 BSPh iErrRCaibia P sh& Brepddfofahr ahritE3fint 3t BpRFhBfedicay
nmgcesriable safls wad/ataiprause e rorithéragesatic, ofor bdyweplegint vitro,
fgbpmgﬁg_e 3-10 ny/ kg/ day. An intravenous dose 15 may

be, for exanple, in the range from0.3 ng to 1.0
ng/ kg, which can suitably be adm nistered as infusion

oThéGeng “phydiBRgilipunkiidred fnvaiide” used herein refers to any
physiologically tolerated derivative of a compound of the formula | of the
invention, for example an ester, which on administration to a mammal such
as, for example, a human is able to form (directly or indirectly) a compound
of the formula | or an active metabolite thereof.

Physiologically functional derivatives include prodrugs of the compounds of
the invention, as described, for example, in H. Okada et al., Chem. Pharm.
Bull. 1994, 42, 57-61. Such prodrugs can be metabolized in vivo to a
compound of the invention. These prodrugs may themselves be active or
not.

The compounds of the invention may also exist in various polymorphous
forms, for example as amorphous and crystalline polymorphous forms. All
polymorphous forms of the compounds of the invention belong within the
framework of the invention and are a further aspect of the invention.
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per mnute. Suitable infusion solutions for these

pur poses may contain, for exanple, fromO0.1 ng to 10

ng, typically froml ng to 10 ng, per milliliter.

Singl e doses may contain, fodlexanple, from1 ng to 10

g of the active 20 ingredient. Thus, anpoules for

I nyyecttons nmay, contain, for exanple, from 1. to 100
rr&!"_ Jﬁtefgﬂ??gﬁ et-odo§8”fW?5cit i%nggr\mﬁl%h Icahergdnatter refer to
adnimpiosind(s} of tiee fbrimulad ]lcasi‘dw:ribé? fab@&?,"ﬁh@ {h%iﬁbél@él,gsggfates
c ; r. exanpl e Lo .0 to

ana A SioldEa 1 hHdha) YRR Espscrhed e iapy of

the abovenentioned conditions, the conmpounds of

f ThEW dnpouis P8 C -' £ e
they ar eFg pr et %jrja{)fb;ﬁﬁrllétmﬁ?%%%oogg%%gﬁ%%guﬁ %og'\"ﬂlglnatlon
c%%dgh?ri%ﬁ'vﬁ/i'ﬁweﬁiﬁfﬁ&cept able carrier. The carrier

nmust, of course, be acceptable in the sense that it

i s, conpatible with the aother ingredients of the ]
c Hﬁ&g’ﬁ?‘i”&rPfaﬁwHOWOHag qidprrulp lfracessarypler achieve the desired

Bb'mllctgicalﬁ_ﬂeot depémﬂs BRYa nlumblﬁriﬂgé@tpﬁ,] ftég b&ggip% e specific
| [ a of mu eda W C oun

-EorRp B choBk Fer Biend el e, e bl i A il aR g the
celinieal rcondittom of ¢E/patiedE%bHey daity dote dé generalbyt invehe range
. . ) . | H

ch0 oo 1o V0F mq RYRICERY e SFingY =i Holffigl BAZ WRNCARS per
fiologram of bodyweighir ftc@mmpial3-t0 maskg/dayndndntravenous dose
. - h .

| Magrtié, ofor @&anﬁﬂe,prmm@e%m%@@ﬁoig@ R H"?wbélé% which can

phajmaceuti cal . net hods, nti al is| st
oyl B 2 '“f’%@é’d?%@f&smﬁ Hhag facti®gg der kliogram and
amwaptmtbﬁe.esmwt?e dnfasiondéahiticheciop &l@@i@espur%@_éﬁﬁgiﬂdb?ﬁﬁin, for
C isnvention are those sujtable for. ..
PapAe, K85 pd 85 MG bl fors B ] A8, er Frtier.
stibglendosey meayd cpataimt for sxapipe, fmaplreg 8 10 g of the active
SH e ' l . dntr [ .Ofr -
[ nggg/%gogg S’agﬁnﬁ{?i%s ra i'oLe,Ct'b'g% tnﬁagﬁgﬁﬁﬁ@ f%sqxami?le., from
S O8¢& adingha ch par dehadministere:
Limaais L00weg and sthalerdese dermautatiensewdich nar dehadministered
| arelily,isiliehl asC #eeimpIRS tAHM N VRid int
gond)r thgn { e tr e%t efy gnd (ﬁoc%Btg H%ghg{dx%org?mf Eé;r example,
B#BoliRd%o Guitgpipailis ram A0 datdCmge Fardhedherapy of the
fatrovehentionsd mmﬁhdﬁm%ﬁ thes bempbfahtaﬁwféﬁﬁmtu! Pz t5e ¥sEQ as
i ramewor k. o e, i nvention. )
Eﬁé?gﬁ‘é’\#gég i_'@*egi 6 e S8 BicTeihly it 108, of & gharmaceutica
reesipasiion withnah cadoeptablSwaradd. eTreo atiiwgsmuss,i 6f gotirsep be
o , o I |
GBRoleiq 1 0%, SOTBE oA SELHRRREGR) I8 L bders o
e Rpmpesitioncind isnhothatmiulion thepatiert' spadaitterEheotarrier may
5 BAGHNd | 6 2CTiguRNGr both and is preferably formulated with the
compound as a single dose, for example as a tablet, which may contain
from 0.05% to 95% by weight of the active ingredient. Other
pharmaceutically active ‘substances may likewise be present, including
other compounds of formula I. The pharmaceutical compositions of the
invention can be produced by one of the known pharmaceutical methods,
which essentially consist of mixing the ingredients with pharmacologically
acceptable carriers and/or excipients.

Pharmaceutical compositions of the invention are those suitable for oral,
rectal, topical, peroral (for example sublingual) and parenteral (for example
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- FREWQUN

10 nethyl nethacryl ate. Suitabl e pharmaceuti cal
conpounds for oral admnistration nay be in the form
of separate units such as, for exanple, capsules,
cachets, suckable tablets ot2tablets, each of which

C Qﬁbé\htﬁn@o@@f |'nﬂ§H1L@.EBFéFt lrﬁfadbptﬂar %fﬂﬂb‘é\?eri’o%sgfad‘ inBtiafion,

ers or granu ion ofr suspensi on

ﬁ"ﬁ‘h‘l&ad %o[]sosérsuﬁ*@ﬁéﬁql!@@@i@ of qdministration @epends in each

ommwdumgﬁg dethWa@uaS rg: ar’}éd;%éverﬁ%f ﬁr?g%bndﬁiiﬁﬁl%ebeaErgated and

|
SRRBR haiErE of e BthnGaet i T isedin #ah @56 Cobted
sfcrrmulathmbl amd thatedasibiweleaygr ﬁﬁm%lo&g gblﬁ@ fbeﬁh"g’ Wethin the
or__nore it
| ngr eg“ dgﬁt)bg;mé;n&b} gﬁ EFgfeFﬁn&ec’ffrﬂ“é%q? ?ﬁ@ W gastric juice-
ctavisdant fopmyladioss. §um1aldoatlpgsdemehanbjo gasthorjmcembmpnse
hesRAsERE x

|y an i biaRhe t BONRRN) HtetiIh %}éaﬁygﬁ”%pmpy"

tiylegllossy BBUF@Jatesarsdwmw quiwne@af ynetimaoryic fagid and
em&tﬁ;ﬂl methaér@litet can be produced by conpressing or

nmol diing a powder or granules of the 25 compound, where

appropriate with one or nore additional ingredients.
Gouitatds pharmabbatical comperings doHorsl Aminrilatibh ﬁﬁajﬂtﬁa m the

SOl i, 0L LR it A Gt
Hﬂh@é& or @h efaneach ofewhictidoméain sadefined ameurftosf theroeempound
Soil fo?ﬁﬁta’“ﬂ b¥e 8Uv§ r5+ '@%ﬁtﬂ@gt %?‘))sdlﬂt Sy %L?S%le?lls jon. QP an

machi ne. Nbl de l'ets e prodauced
t%e@HﬁpQDnBOWWQﬂh’& diqrig; petwrs aror oil- mawateg or water-in-oil

revhelsRned hwsé r&:ofvh"pdsi’[%fnfs b Uasl afbadip Fﬁentibﬂe@ 5 br&red by

hi n r maceut nposi ti ons
S0 sfb's dR RGP snBcRBbion mbifies 81S@p iBnwhich the
campel ingrexlienialand thd)loatﬁerv\/(\whhhc mstyalcanasf: QTPEHS dopfmore

um ar I'ﬁg%rd\f%ri@ %E%n ﬁ’%gbﬂgmﬁ B%ICLyT uc{-}%ﬁg%p@ are

tng@etaﬂYpotwqed hy\ uniforn aadehsmoheasoweIniking ofitle active

hfeaicht vt 3 LGS St SKIY iAHLS oGS Ardihion the
EEpe ucs 'Spﬁh%e%r'éf@%ﬂsﬁ%tEhUQS,efta'q@e&eU'@lEprEpmldei ®ap be
@fo@dé@”ﬂiw%nﬂ:freizghgubﬁ llnoldu‘i\@'ﬁh @{y@eprcﬁf Pgrréll?ullés of the

|soton|§ t he bl god i nten recipi ent

éfﬂ}ﬁrﬁt RRRIOPHRLE m"t@r é\ngbpy aerst Argitienat ingredients.
Cumnpressenl salyletsabam degprodadad riys tahidtirRn tHe¥omh®ant ak Sree-

' ﬂbﬁ:ﬁ% %”ﬁu%%ha%gou%r 'e%%%?uscmpowaoer or granules, where

appropriate mixed with a binder, glidant, inert diluent and/or one (or more)
surface-active/dispersing -agent(s) in a suitable machine. Molded tablets
can be produced by molding the compound, which is in powder form and is
moistened with an inert liquid diluent, in a suitable machine.

Pharmaceutical compositions which are suitable for peroral (sublingual)
administration comprise suckable tablets which contain a compound of
formula | with a flavoring, normally sucrose and gum arabic or tragacanth,
and pastilles which comprise the compound in an inert base such as gelatin
and glycerol or sucrose and gum arabic.

Pharmaceutical compositions suitable for parenteral administration com-




10

5 intradermal injection. These preparations can
preferably be produced by m xing the conpound wth
wat er and making the resulti ng solution sterile and
i sotonic with blood. InjectaBBe conpositions of t he

| rpvsatpr@féréﬁllyeétélhlb)’aqL@U‘U%S;br%ﬁél‘é%mng d 4 %oﬁ1 ¥id W& BRhula |,

of ,t.he act 'E[h rmaceut i ca nposI tions
O WHidE AR blafSraB RS tont wilh tia Blove.pr i Mendacipamignt, fhese
t pecparationd saragl preferadis URipsihistsreds . ln'ﬁ*éﬁéﬁo@éiﬂ béithough

f f I
beBfistiatdh Mo At ek BHOCE obY i subEsPus, Miatudetiiar or
c biedeimal énjectiond Biesel prppanatiorss ohnh |pngfemab4y lbree produced by

P t

IR oS TV JA AN s i
cABgrFotoBig Wih bé%@d dnjestatds coamqsﬂtﬂnsomf thennvemmnrgmwally
WebRfaIre RONPS. 14S Y, BP%&@W & t@fz HRivéd eamﬁb

biln
pol yet hyl ene gl ycols I coh and conbi nati ons of
two or nore of these substances. The active

| ﬁgaﬂﬂaeeutldas gonpiositioys Prsemable | fora ré@l%ﬁeﬁﬁﬁﬁﬁléﬁatldﬁ are

Lo bine0an B S BYe GbSh suBbotifbriss o Thest Faif Pérprpduced

 ab¥ anigings Rbtamp@irt 0h denmaladl withnges o imoe convdntiohal solid
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o ATTEEP 10, bl DE5a Hfteh i eliog idTieblthfure.
contact with the patient's epiderms. Such 25 plasters

sphéﬁtﬁéoemi@at Qioﬁqﬂd%ﬂlcﬁ‘n%t bMﬁablBgfcfrdt Kall Gsé‘rbr?‘otHéoﬁﬁn are

- sol ere V\hereaprorl
d?f?g F@B’d'"ahﬁ/w EB'@F@%BM%G%W Mr%s.naét%rspray, aerosol or

doik pEasrigrsi whicho@aynbe. uded Uared plefrofitlimy SahHiH, eEb@efh lene

SGOE8! SR P Mt B1 0o iy e s

|'ng ediiemingredigat iseyenesally preseint ¢t actormeafration of from 0.1 to

Ph ar ﬁh%@ﬁc a ﬂ‘%es ead F%‘ﬁiﬁéﬂ? ?@fex%ﬁ@leerﬁgg § torg’g

invention also relates to processes for preparing the

cnanm%‘aloédrhM%tra%H% aél?cf pbgyibi?e 'Phé’?’ﬁ'la%QHﬁ@é] cg;%n%osiﬁons

' ow ng reacti o

RitablESfor SEaietimel ises cansee i dasdemao! Smatn@mEers, which

@ve &fftable for long-term close contact with the patient's epidermis. Such
plasters suitably contain the active ingredient in an aqueous solution which
is buffered where appropriate, dissolved and/or dispersed in an adhesive or
dispersed in a polymer. A suitable active ingredient concentration is about
1% to 35%, preferably about 3% to 15%. A particular possibility is for the
active ingredient to be released by electrotransport or iontophoresis as
described, for example, in Pharmaceutical Research, 2(6): 318 (1986).

The invention also relates to processes for preparing the compounds of the
general formula |, which can be obtained as shown in the following reaction

schemes for processes A, B and C;

Process A:




R7 1. MCMFVTMm m o Cyci

x

RS

oH
B
e . . . N N & R
1. NaCNBH, / TMSCI R2 Q
. HC
HO

2. MeONa / MeOH

Process B:

RE f-*__\.
R7 H

QAc Eyc2 S
R9

HO B
+ ]
ﬁ N
Br Y,
RS e

Process C:

0RO RO RAOS&INII(IfAa Asa CFcCVHP A RS C RS OH
R1

cy~ 2Me /MCOHHO T o R5

s BB RBOHa8 OAc RT .~~\ CYORt RT Cyr al RO
. &BnNO KILO n @4st 1 Re R2 CHCt/HO
n HO Aco i N 2. NaOwve/MeOH Br RS NNV E RS | F
A5 H Protess C 4 &5 Rl g §_

-\ RS : =5 CHl i
. , R Cyez |
Rb
BuyBANGH K00,
CHCLIHD

2. NaOMe / MeOH

OH
Rt R7 cyea
o .
1. BigBaNGI/ K,GO, A2 Re
CHEL 0 Ho B
. HO n
AY
N
. Rs" 1
. H




Lz\ i ROBuzBnNCl /tGCQt CYC G~ R7-f Rl CHCtz |
HO Re RLR7T O%-~/ ONRe'-~t R2 OCYQ: Re R
~/j~~\/ R7 Crib ory MONa | WHR2 OR9 Ac B\ f H
RB Route A "0 Ni | HRS 1.1%6-1. K2COB 2. NaOVE /
McOH Route B on 111 Re RL R7 | ONRS R6 K @he

schemes depicted for processes A, Band Cafe 0
sel f-@xgtanatory and can pe\carried out t he
ski k {ker. Mre detei ne, _neverthel égs,

i ndi cated RZt’ﬁe expekd, ment &l part, \The conpound¥ of 5

- exanpl es 4 ’%i wetr-e—obt ai ned r@cesse@m{:\;xch and
C. Ogher\ €hdpounds of the forNgll<Q | can bgroptai ned

correspondwngly or by known pnrécesses. The

compound(s) of the formula |I*can al so be adm nistered

in o Tati on w10 Wit Iy ot her active ingredients.

Fug ctive iXgre ghts sui t abl e g or €8nbi natj op—r"
M7 di abetics nenti\one mthe"’*“f

pr ed 9;’{ 2

Li st e £001,n8 chapt @ eyonprEpH |
conpounds ofi"tle fornula | miwetye invemtionyt
particul'ar 15 for synergistic inprovenent
effect. Administration of the active 4

1. RE-, K,C0,
2. NaOMe/MeOH |Route

o R8T
R1 RT Crez ‘}
o] rd
23 1]
HO e B
HO ....N/ I i P
by
:N RS

The schemes depicted for processes A, B and C are self-explanatory and
can be carried out thus by the skilled worker. More details are, -
nevertheless, indicated in the experimental part. The compounds of
examples 1 to 31 were obtained by processes A, B and C. Other
compounds of the formula 1 can be obtained correspondingly or by known
processes.

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

Further active ingredients suitable for combination products are:

all antidiabetics mentioned in the Rote Liste 2001, chapter 12. They may be
combined with the compounds of the formula | of the invention in particular
for synergistic improvement of the effect. Administration of the active
ingredient combination may take place either by separate administration of
the active ingredienis to the patient or in the form of combination products
in which a plurality of active ingredients are present in one pharmaceutical
preparation. Most of the active ingredients listed below are disclosed in the
USP Dictionary of USAN and International Drug Names, US
Pharmacopeia, Rockville 2001.
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i ngredi ent conbi nati on may take place either by
separate adm nistration of the active ingredients to

the patient or in the formof conbination products in

which a plurality of active ilRgredients are present in

O%tmmanbﬂu@é'msmme@lﬂ RN dé\mttlvéé shEﬁ a%thbrV %)Igample
osed In t

d ts |ist
LIS 1586 (B o 67 MRS et adingainsus (see
F’Hﬁ 6922310933*) G?CFt—K\ddri\/atnﬂéwéucl'ilés ﬁéﬁbb(dm@t@tth@s?e disciosed in

srsgonary) bt B0 NBRHAL Y o SrdB et vmeghcemic

f@ttvgmgrﬂgaentmul ins (see US 6,221,633), GLP-1

TP SR BTG 0Bl R
hybBgnyldEase 5 E@ﬁﬂ@@&&wgrem@imalde!she opxadigzolidinediones,
eﬁlﬁnazélidi@emwﬁ@gl mﬁkuaaééthhﬁmbwfgglc%gbﬁ hiahYAists, GLP-1

pref er? sul | ureas
mEgPIIS; é@éﬁsmdpﬁam d.OR@aPEﬁwe"dich as, for example, those

t Hlsnkmledci:mm gmszsslam@oaioi esmtsshl d¥i N@vos Noednslemnmsunn
a a, nlI St s ot ass

SSLAIRR! Ipnlibrs o AR BhaymBRL BRBIET, L ARBS stimptatigp of
9gluzePeEgENSI\GIENO0 ShEDgenolsisp Moddiatdrs A6 glicusel uptake,
Sé&%?bhﬁ&f %vhléﬁ‘ Blt%‘ ﬁ;ﬂ{i $nQbpblisth' s Wﬁ%}gb%&‘uﬁ!ﬁ%ﬂ.@ active

uconeog enesi s
gINgERRjBRIS %ql @ntliﬁja@msﬁ aatgreomgmdneose captpmiuads which reduce

;wmléohfilﬁel :Wl’iglg a’ﬁg Z?:(H {a/@érﬂsﬁ%@d’%&ﬂ%ﬁng?@&:@n&swhlch act on
ﬁ]teﬁe ngeg petaasiy e‘lﬁﬂ’@%f’g theckpfasgias whi ch
reduce 15 food intake, PPAR and PXR agoni sts and

at the ATP-d
o} A8, QS REHCRR o (€ i, 9 codibokinds, i BRo s Hant are
oddmindsteradk it combination avitipan MG oA heddciases irhibitaarstich as
aéimvﬁbﬁitﬂ %\)agta‘iiﬂn‘giéﬁ\?éétgfh wgﬁgsﬁ?erg q‘?ﬂumeﬁlgstatm

in |b|tor suc S|nva§

grav¥astating | ovastatin, atorvastatin, cerivastatin
rosuvastatln In one enbodlnent of the i nvention, the

g ound : ﬁ g rmula |, are admnistered in

B he, B1vestian othes sampeLNgs: of ithe ptravla | are

sadrh;nﬁeredﬁﬁ dabmblﬁa@dm#vﬂh eERileShehsl ablsbftRM ifRibitor such as,
nbqdi nent of .the invention,

corrpoungIe %]zeb EHH%?@% PANZAUERHENi stered i n

conbi nati on W|th a PPAR ganma agoni st, such as, for

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a PPAR gamma agonist, such as, for
example, rosiglitazone, pioglitazone, JTT-501, Gl 262570.

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

example, GW 9578, GW 7647.

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

~administered in combination with a mixed PPAR alpha/gamma agonist,

such as, for example, GW 1536, AVE 8042, AVE 8134, AVE 0847, AVE
0897 or as described in WO 00/64888, WO 00/64876, WO 03/20269.
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exanpl e, rosiglitazone, pioglitazone, JTT-501, G
262570. 30 In one enbodi nent of the invention, the
conmpounds of the formula | are admnistered in
conbi nation with a PPAR aIphh?agonist such as, for

ewmbeem%.%?@ of G 4 7|3\fe7n o fhd fcgﬂ-fgﬂ%ﬁggdd;riﬁgtfoﬁnu Ueare

i nyent.i on npoun the

aﬂﬂﬂ\"'%tﬁé?‘%dfﬂ ﬁ%ﬁmﬁﬁm i withwia Hilbaate xsuchPRsR for example,

afertofibgteelofigrald, Yezafisagd as, for exanple, GW 1536,
AVE 8042, AVE 8134 AVE 0847, AVE 0897 or as

descri bed in WD 00/ 64888, WD 00/ 64876, WD 03/20269. 17

lm one amthadimeah of the ﬁrli\&enhttmeme @Bmpbhﬁd§®mﬁé'79ﬁnﬁ’lﬁ | are
ni.st er n combi nation

¢ e EHE ] cBhBinBo B 5 REeL bl ofih S5, 16r examnple,

clnﬁﬂlltaﬁlde,eBMlﬁeZ&'fﬁiiﬁ R-803B57.n one enbodi ment of t he

i nvention, the conmpounds of the formula |I are
drini stered in conbination with an MIP inhibitor such
, One embogimeat of theinveatipaetheBMBnPOLNAS of fhd 68TEHa | are

| adraimstensaos EBRibidtiohnithn

él(faagtl@r mu| S 902 %toh Wlthnyg]tgrcéﬂqabga@é@@i na%ﬁ (\%‘E?,hfor
B & dU=b {:‘f?ﬁ PRhUSI tBR2{ $84), rsich @sanfare example,
HMRB 174 or US 6, 221, 897), such as, for exanple, HW
1741. I n one enbodinent of the invention, the

conmpounds of the formula | are 15 administered in
dﬁmmatﬂb@dlmmﬂqoht@ﬁmentwm bﬂhtaon:ompwﬂrdsaef theoformula | are

Eﬁls?erg SﬁﬁTco or rru?l‘a?ﬁar eﬁbg(g %’ﬁcgt J%ﬁrﬂ“e/fgp telﬁgrq‘ble

? tion with a poI ynmeric bile acid adsorbent such
as 20 for exanple, chol estyram ne, colesevelam In
t he conpounds of the

e nbog aent of rﬁ%he i nvention,

ogjmentofihgi ioventien.i thecenmporndsonl he forawila biare

radomplsta'red rmimmbuqam With Bp awnl’ehe'i.baaue ﬁ%iﬂgho%%rk%érﬂrsuch as,
n one enbodi nent of

i nven{| on: Eimég&{)ar%'gﬁhgéeﬁ?v‘%ﬂ@ fornula | are
adm ni stered in conbination with an ACAT i nhi bitor,
it @RedEmMbbAM&Ht BMhE  invention, the compounds of the formula | are
administered in combination with an LDL receptor inducer (see US
6,342,512), such as, for example, HMR1171, HMR1586.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with an ACAT inhibitor, such as, for example,

‘avasimibe.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with an antioxidant, such as, for example,
OPC-14117.

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

administered in combination with a lipoprotein lipase inhibitor, such as, for

example, NO-1886.

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

- administered in combination with an ATP-citrate lyase inhibitor, such as, for




10

15 o)

20

25

30

35

‘avasi mi be. 30 In one enbodi nent of the invention, the

conpounds of the fornmula | are admnistered in

conmbi nation with an antioxi dant, such as, for exanple,
OPC- 14117. In one enbodi nent1®f the invention, the

cg formula | are 35 administered in
co%@ﬁﬁggﬁ%ﬁﬁgﬁt ‘a |lipoprotein lipase inhibitor, such
as, for -exanple, NO 1886. I|In-one enbodi-nent of-the

' W@ﬂé'é?ﬁbodsﬁm%n@@i‘l‘ﬁﬁé‘ﬂﬁﬁerﬁfont ri!"'i‘e fc@ﬁ*ﬁﬁ'éhﬁdé d¥'the formula | are
i natjon With an ATP-citrate

i.ster
Wm'%%ref G eqm ﬁ@”ﬂpamﬁsa sayale@pesynﬁﬁtmm .th Sefh.as,
efdtycmkan‘ml& B¥ISt1e849aventi on, the conpounds of the
formula | are administered in conbination with a
squal ene synt hetase inhibitor, such as, 5 for
ekanpé amkﬁmﬁmbns&!mhe mventm ¢ndb edmpennhdsfoftthe formula | are

[ - f
QUSRI EoRBTRRUAOSIa §P5H OB badiifsy spch as. for
afxagplei §1-1080 e nigntinioacidexanpl e, C - 1027 or
nicotinic acid. 10 In one enbodi nent of the invention,
tEthonp unds of the formula | are adm nistered in

0 MR IMeDh o4 the iaentiopn ths cempornds ofdherfgrmula | are
ea@ﬁpilsﬁeredow cahbinatibh With @NkpREbRib¥eRt swdh kBefor example,
éﬁﬁq%l on, the conpounds of the fornmula | are
a ‘stered in combination with insulin. In one
enbodlnent the conpounds of the fornula | are

or%hg(ogl‘ﬂnkﬂt of%% l%l‘lt@ﬂ M Por%g {1@&% 'BélétHéq’SrrﬁHI%hl are
gatﬂ!pinzst%r@ddn cgmbigalion with uzsu!mn one errbodl nment, the

g%gﬁé’%ﬁfbgr?f imERE tg@rc%l'tlgﬂtlm&é Bf 2reﬂ'ee'x§dnrglmlstered in
TR mﬂ KhoRe wfpguwre%m At Tort %amlﬁ)oawagtacsmlde

t@tbehcramw@ dlipitiée or@lliviipiridy.ed in conbination with a

oficon sBlichmete 1n %ﬁﬁém%é”ﬁth frsih LA adipiisterdd in

atbmbinatiar eithianbiguanide, such as, for example, metformin.

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

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

~combination with a thiazolidinedione, such as, for example, troglitazone,

ciglitazone, pioglitazone, rosiglitazone or the compounds disclosed in
WO 97/41097 of Dr. Reddy's Research Foundation, in particular
5-{[4-[(3,4-dihydro-3-methyl-4-oxo-2-quinazolinyimethoxylphenyllmethyl]-
2,4-thiazolidinedione.

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

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

In one embodiment, the compounds of the formula [ are administered in
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| ég [4ﬂ§cﬁmﬁﬁr?e5Td!@etf(%Bpta@aﬁbﬁ yoye

conmbi nation with a thiazolidi nedi one, such as, for
exanple, troglitazone, «ciglitazone, pioglitazone,
rosiglitazone or the conpounds disclosed in WO
97/ 41097 of Dr. Reddy's Resed®ch Foundation, in

SeprTa i vith more dhan ooy ths afygmenioned sPIRRIE -
XVPWW‘WWMWW]SUlanylmreaﬂaadomedformm owith a sulforg/lurea and

Zaﬁ?nﬁtﬁdg?gfe a‘ghﬁ:dﬁéﬁmﬁ%géfrﬁﬁ H&E‘fl ahaY Qfl#or@ﬁﬁ%a insulin and

i m%kd@rﬁrﬁistroglliazmmtwn aﬁdglpwaﬁﬂatm,oetc

acarbose. 35 In one enbodlnent t he conpounds of the

for ered in nation -
iy %ﬁhﬁ Siohoimedl, M caimpolings oh ok LAt AdMinistered
pm aemnblmatlhmnmth CARMe rhedwatops | €seeﬁ U@bo@ﬁe—é@fphetamme-

B, g chflienedtuetery SeEBpudn: Mrfiety: s gestric
c@m@@un@slrbfrmce'é Asakawa A, aet aldnivhi Hemeshe rantd Metabolic
gR@J@éé‘l‘L‘H ?ZDCW&t I?SSK@W %5%95‘8 on,qpq-f a['lt;éegg?l S5 CER L Pffalene-
SETSIU AYICur e&Cidand {ﬁﬁ(+awnquwzqhnéﬂlﬂMIoayn@muBrcadahexyl-
s I flﬂ@}%ﬁqlgggﬁﬂflﬁgﬁbﬁ@ef{%mﬂ Bas AN MGJ‘%gbrfét@ 31-amino-

t g fHistfaRironaStinglond c&&’b&yhcat st 05 oo 2 mety
fﬁmb&? 3ﬁab4lﬁl7hMbtahyﬂi’@pw9m0W®©] I'Id‘il‘h-ﬁ )12201 Jlchidroar e

RS S L P 7Bl ert - pRiAdoBiRSS o
e'iré?@?ethﬂbQDMXm Garl)eBdll ﬁ]rmmltkyym:tm-ltlcylummt yi rl'ydrcrchlonde

SR, 15 byl bR SRR 6 e

@romi ﬂ%fP{él%ﬁI@wd f)amp@nat-pae oxaic " mod salt
{Wo(e%/eszmsmumazaémﬂst% ﬁmmarﬁ@asr]m{.m' ¢ YeLmBany.b-2,4,6-

B}ﬁ\féﬁ!gﬁn %ﬁbgﬂy{j g?ﬁcﬁ@zahggre -4-yl]d|propylam|ne (WO 00/66585)),
1CBF33H arﬁng'hstdr(@[mplhtbbahmf)leumamb@gbhlsfs 3 agonists (e.g.
LS oRS S oS R me Ry dop 42 S-msiy chhingol
16 ylgxy)eﬂayiamnrm]ﬂhmnyl hydzochiogddy| Wi de1/86¥®1)), MSH
R Pt SRR SobRel . o, o

oh@w@%vlﬁh@zol-zyl-

(o%ﬂ@ékﬁb?l!lQWHnﬂetﬁﬁhﬁ’ddﬁ U?%db@tlcl deifl: 7trfﬂ?5f@acetlc acid salt
Q%%gﬁ%%? serotl;ﬁ%“rguptake mhfbgmgsn (e. gonedexfenﬂuramme)
mixed sertoninergic and noradrenergic compounds (e.g. WO 00/71549),
SHT agonists, e.g. 1-(3-ethylbenzofuran-7-yl)piperazine oxalic acid salt
(WO 01/08111), bombesin agonists, galanin antagonists, growth hormone
(e.9. human growth hormone), growth hormone-releasing compounds
(6-benzyloxy-1-(2-diisopropylaminoethyicarbamoyl)-3,4-dihydro-1H-iso-

quinoline-2-carboxylic acid tert-butyl ester (WO 01/85695)), TRH agonists
(see, for example, EP 0 462 884), uncoupling protein 2 or 3 modulators,
leptin agonists (see, for example, Lee, Daniel W.; Leinung, Matthew C.;
Rozhavskaya-Arena, Marina; Grasso, Patricia. Leptin agonists as a
potential approach to the treatment of obesity. Drugs of the Future (2001),
26(9), 873-881), DA agonists (bromocriptine, Doprexin), lipase/famylase
inhibitors (e.g. WO 00/40569), PPAR modulators (e.g. WO 00/78312), RXR
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(WD 00/ 63208)); TNF agoni sts, CRF antagonists (e.g.
[2-nethyl -9-(2,4,6 20

trimethyl phenyl )-9H 1, 3,9-triazafl uoren-4-yl]di propyl a
m ne (WD 00/ 66585)), CRF BPZhtagonists (e.g.

urraodulatary or TROB @gbhitsagoni sts, (33 agonists (e.g
1- (4-chl oro- 3- net anesulfonylnethylphenyl) 2-[2- (2 3-d

i methyl -1 Hindol- 6-yloxy)ethyl ani no] - et hanol ;
hydr@mlembodiﬁnemﬂﬁ@%hmm teHother active nﬁdlent is leptin;

agom ¢ é‘)ia‘?nﬁ'lé' r@ﬁé&ﬁleg% e%era%eu ic uséo ptl’ﬁ' Salvador,
{ 2layier @@meafﬁamzros; diJadiehoFyphiseck, ) Genie - Expérohpjrien on

EiaF:Hbéar@Dasé ergpygzom 2)”%&‘(915 16%% acetic acid

trifluoroacetic acid salt (WO 99/15525)), serotonin

I el bRk &erhBdHifieher thel BtHer Q@Weenrﬁdorﬁﬁi%m g§)d(examdf%mine or
sertqﬁnert%c and noradrenergic conpounds (e.g.

5HT agoni sts, e.g.
14nj 3oaeh¢hhmdirnémr athe’-othpi aemzungrw@ﬁtl & dehfludhihe or

F&}éqﬂg,’lainq%ll) bormbesi n agoni sts, gal anin
an S

agoni grow h hornmone (e.gqg. human gr owm h
hét aBetEr egiheditenio theoother abtves inguediontie witdsramine.

anoyl ) - 3, 4-
o e SxhiRingnl $1birer BN InRbEH Berkdara ™ )
t hﬂ gf‘ odirgent; ﬂ(&/@ih@lﬂgm Bygyedlwmsag@zln@mlsar phsatgrmine.
for exanple, EP O 462 884), uncoupl ing protein 2 or 3
dul atorB tin agonists (see, for exanple
oiheog At 0‘18191%~n§'e %{Pgﬂ\éuﬂ%of thedorauiaagie a@@ﬁustered in
I\bmnnbmatﬁwasnﬁobu[katg agémts, bm:ﬂerablyamhﬁdlé bakiry ag?nts (see,

ol AR 8, 4 TSy EoRRER U e it for
(Bealaenti ©f i hypercbplesterolemia; p@BVM@E&sm TRIERARPYT $2001

owgss&g 1 Bke), CafRriEe 1soh Qﬁ%‘ﬁﬂﬁmﬁ% Prpgug, &rom

Hmor‘@ntNLB'ﬂt'Qm§ﬁeﬁk?étlﬂS| &nFODEIelngt ntac®imbdi, Industriepark

| Ilﬂct‘:l@tl 66026 ?rérﬂﬂ&#tﬁMam%eéonﬁﬁiﬁaﬁ’dﬁ@R"nQ)ad'oﬁ%’xs’ggﬁds‘éﬁﬁe in

|n the therapeutl Cc use

"ePEFHIOY. ﬁafrb%s$epajatﬁ Admipisiiaieni of cesrapoundseral the
Cﬂormutml amd Raromasdt heampyax208h | |n2(ri‘i9) corﬂrﬁele'ﬁoﬂ@%%o be

AR AR S B Jbrm o TS ARr S iR A 16" eXaipmlendn bakery

tm@ducﬂss:rr raueslmmrsngredl ent is fenfluramne or
dexfenfl uram ne. I n another enbodi nent, the other

active ingredient is sibutram ne.
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 protection conferred by the present invention.




In one enbodi nent, the other active ingredient is
orlistat. In one enbodi nent, the other active
i ngredi ent is mazi ndol or phentern1ne 15 In one
enbodi nent, the conmpounds of 2flhe formula | are

adm nistere@Hi n conbination with bulkin nts,
pr ef & i nsQl ubl e bul ki ng agents (see r
exanp heobl CGaromax(r) (Zunfd H Z ~gafsb

pul p preparation for treatnentjof
' » PY (2001 20

Sep- @ct)NH 18(5) ,0@30% . ol S @ carob-containing
pr oduct 3. Nut ri nova, ' ol Specialties & Food
I ngr ed H, ‘GHpdus z Hochst, 65926

ing).

Conbi nag i on wth Car orra)a(’rrr)uws
possible in one prepar atf¥ten or by separate
adm ni stration of corrpounds of the formula | and

ood products such as,
for exanple, in bakery prod or nuesli bars, It

will be appreciated that ever e ety &f
the cprpounds of the inventiog with one: or n%}m
the afo ti oped conpounds and 30 optionall OH

mor e ot It pharfiacol ogi cal |y active SEB¥®nce 9s
regar ded Bl g™y tbl t heeHpr ot ection conferred by
the prese i nvent A Clé CH3 0 O-CH3 OH HN' v
IN(J . O Nii CH3 HBCCHRMCH3o"\N&,.CH3 / p OPC 14117

CH3 JTT-

Q OH
OH
HBC%\/\ /\/5( s
d (s}
. 0O . R
HO\ /{ Cl1027
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Q Ve 0\/0%
P
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P CH
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BMS-188494 ~ CH
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Fansot @/ﬁ oo

JTT-501
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%lezudgsg rﬂeﬂabbh%’mz in %aﬁ@la@z %héy IowerNherIHod 'g%&d%e\'fevgl and

0% 5816 Brots Fegipent Gfobiey mars! gvep Jodigbetas. oThe

OcOnpolinds @ah hefeforedb® enfloyed alone or in combination with other
blood glucose-lowering active ingredients (antidiabetics).
The compounds of the formula | are further suitable for the prevention and
treatment of late damage from diabetes, such as, for example,
nephropathy, retinopathy, neuropathy and syndrome X, obesity, heart
infarction, myocardial infarction, peripheral arterial occlusive diseases,
thromboses,  arteriosclerosis, inflammations, immune diseases,
autoimmune diseases such as, for example, AIDS, asthma, osteoporosis,
cancer, psoriasis, Alzheimer's, schizophrenia and infectious diseases, with
preference for the treatment of type 1 and type 2 diabetes and the
prevention and treatment of late damage from diabetes, syndrome X and

obesity.

<CNN
Z I ZNN

The activity of the compounds was tested as follows:

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

Preparation of brush border membrane vesicles from the intestinal cells of
the small intestine was carried out by the so-called Mg®* precipitation
method. The mucosa of the small intestine was scraped off and suspended
in 60 ml of ice-cold Tris/HCI buffer (ph 7.1)/300 mM mannitol, 5 mM EGTA.
Dilution to 300ml with ice-cold distilled water was followed by
homogenization with an Ultraturrax (18 shaft, IKA Werk Staufen, FRG) at
75% of the max. power for 2 x 1 minute, while cooling in ice. After addition
of 3 mi of 1M MgCly solution (final concentration 10 mM), the mixture is left
to stand at 0°C for exactly 15 minutes. Addition.of Mg®* causes the cell
membranes to aggregate and precipitate with the exception of the brush
border membranes. After centrifugation at 3 000 x g (5 000 rpm, SS-34
rotor) for 15 minutes, the precipitate is discarded and the supernatant,
which contains the brush border membranes, is centrifuged at 26 700 x g
(15 000 rpm, $S-34 rotor) for 30 minutes, The supernatant is discarded,
and the precipitate is rehomogenized in 60 ml of 12 mM Tris/HCI buffer
(ph 7.1)/60 MM mannitol, 5 mM EGTA using a Potter Elvejhem
homogenizer (Braun, Melsungen, 900 rpm, 10 strokes). Addition of 0.1 ml
of 1M MgCl2 solution and incubation at 0°C for 15 minutes is followed by
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To prepare brush border membranes from rabbit small intestine, rabbits
were sacrificed by intravenous injection of 0.5 mi of an aqueous solution of
2.5mg of tetracaine HCl, 100 mg of m-butramide and 25 mg of
mebezonium iodide. The small intestines were removed, rinsed with ice-
cold physiological saline and frozen in plastic bags under nitrogen at -80°C
and stored for 4 to 12 weeks. For preparation of the membrane vesicles,
the frozen intestines were thawed at 30°C in a water bath and then the
mucosa was scraped off. Processing to give membrane vesicles took place
as described above.

To prepare brush border membrane vesicles from pig intestine, jejunum
segments from a freshly slaughtered pig were rinsed with ice-cold isotonic
saline and frozen in plastic bags under nitrogen at -80°C. Preparation of the
membrane vesicles took place as described above.

Preparation of brush border membrane ves:cles from the renal cortex of the
rat kldney
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75% of the max. power for 2 x 1 mnute, while cooling
inice. After addition of 3 m of 1M MyCl2 sol ution
(final concentration 10 mM, the mixture is left 30 to
stand at OC for exactly 15 n2hutes. Addition-of M2+
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rtuberc\ahmsarrlngatvmﬂ( BrZt gaug&asderiiy anddwad\eeiiisted Rbal protein
W“%Fﬁ?ﬁ ?f:fﬁim 0y cervical dislocation, and the

snal I nes I'e renoved and rinsed W|th cold
i sotonic saline. The intestines were cut up and the
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brush border ranes too ace escri
To renove cytoskel etal fractions, the brush border

Tiebuptake \cﬁqi"‘«ci%eébézé@ PllicsseSied brigH Btde?mdMbfane vesicles
Wa? éjasvt\frctac? by %"}Ie membrane filtration method. 10 pl of the brush
border membrane vesicle suspension in 10 mM Tris/Hepes buffer
(pH 7.4)/300 mM mannitol were added at 30°C to 90 pl of a solution of
10 uM ["“*CID glucose and the appropriate concentrations of the relevant
inhibitors (5-200 uM) in 10 mM Tris/Hepes buffer (pH 7.4)/100 mM
NaCl/100 mM mannitol.

After incubation for 16 seconds, the transport process was stopped by
adding 1 ml of ice-cold stop solution (10mM Tris/Hepes buffer
(pH 7.4)/150 mM KCI) and the vesicle suspension was immediately filtered
with suction through a cellulose nitrate membrane filter (0.45 pm, 25 mm
diameter, Schleicher & Schull). under a vacuum of from 25 to 35 mbar. The
filter was washed with 5 ml of ice-cold stop solution. Each measurement
was carried out as duplicate or friplicate determination. To measure the
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20 chaotropic ion. To prepare brush border nenbranes
fromrabbit small intestine, rabbits were sacrificed

by intravenous injection of 0.5 nm of an aqueous

solution of 2.5 ng of tetral&i ne HCl, 100 ny of

TR B dadiBibeiR) Wnelas WRFANbHIRG Ak Ras WEsqpved in

smpl | intestines were renoved,

oYY 6f 8B ApRIORTAte msiatar (Siieksrint 345 Tinssbe dnalyieBmbH,
nifrankfer ai -MAM), a8l Sthar eakibastivityt at? dé'f:g#ﬁﬁnegoby liquid
pr, 126 4-0n of the mp ane VESIC|¥S, the Trozen

i ﬁ@@ﬁ? MgAsUIeRgHEG  Be MeRsUTRd avalise Wase: pbiaied: aerdpm
tﬂdls:memaﬁmqu?erscmmmkﬁ) ;a\ﬁtbr &I%@é’tﬁﬁi 1] 'tlfibb gﬂg!éﬁgment using

Q ace as descri bed above.
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intestine, jejunum segnents froma freshly

S THAGAiHRE gRfertS e ooiRftetibl sl iy SH fhe PEYEIBFICs0 cata

- 8btaingst dp dhar transkert tarsay 3en mabbit sstaall dfestine brosk border

phesabrRnedRSRED Bt @@é&@ﬂ SDbeRMCAL | eoébgl#%r\fgfﬁééj fay be
fromt tex o e Ta

nmenbr.ane %FSIC|€S r e renal co
k PHREGS 3N EXREIINGR-dRReNdsRb) ane vesicl es were

prepared fromthe cortex of the rat Kkidney by the
of,.Bi bef~et . The kidneys from®6 to 8 rats
?%88[91%&3 I(1950 ggc%‘s@]r enoved and the cortex was cut
of f each kidney as a |layer about 1 nmmthick. The
kpqﬁf%ﬁ%mere taken up in 30 ml of ice-cold 12 nM5
Tris 1 buffer (pH 7.4)/300 nM mannitol and
h&nngenized wifth an Utraturrax shaft (level 180 V)
far 4 x 30 secgnds while cooling in ice. Addition of
4% m  of ice-c§ld distilled water was foll owed by
addition of 88% 1 of a 1M Mgd 2 sol ution. Incubation
at 0C for 15 mnutes was followed by centrifugation

4 orval | SS-34 rotor) for, 10, 15 m nutes.
T pRbrafih, pE VRlBls eXgmples® dreribRE G isinh el ik the
cether compeunds oflihefofmuianh were dilaified winetogdiRgpspensi on
of the precipitate in 60 m of 6 nM Tris/HC buffer
(pH 7.4)/150 MM mannitol /2.5 mVi EGTA by 10 strokes in
a Potter-Elvej hem honogeni zer (900 rpn) and addition
of 720 1 of 1 mM MyCl 2 solution was foll owed by
i ncubation at 0C for 15 15 m nutes. The supernat ant
resulting after centrifugation at 4 500 rpm
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- The upt ake
filtiati Tet hod.

(SS-34 rotor) for 15 mnutes was centrifuged at 16 000
rpmfor 30 mnutes. The supernatant was honobgeni zed
by 10 strokes in 60 ml of 20 mM Tri s/ Hepes buffer (pH
7.4)/280 mM mannitol, and thegesulting suspension

ntrifuged at 20 000 rpmfor 30 m nutes. The
E?%’é#%ﬁﬂgﬁ%' &é@ 20 resuspended in 20 mM Tri s/ HCI
buffer (pH 7.4)/280 nM4mannitol usi.ng a tuberculin
SYRI ' . € adjusted to a
pr’é?gi&ﬁbﬁl\%%ﬁr%@%t% }29%%8%?&2 oﬁ'g@)?go%gsur ement of the
gl ucose uptakedsy brush border nenbrane vesicles 25 ,.
[ 14C] - | abel ed gl ucose into brush bord
menbrane vesi ches was neasu ‘@&%)’fﬂt he nmenbrane
[ [ 10 | of —the—brusk bordek
_ Ph 10 mM THes/ddepes buf f exco
7.4)/300 mymannitol were added at 30C to 90 | of a
solution of 30 10 M [14C] D gl ucose and the approprfate &
concentratiohs of the relevant inhibitors (5-200 M
in 10 "M Tri s/ Hepes buffer (pH 7.4)/100 nM NaCl/ 100
mM mannitol. After incubation for 15 seconds, the
transpart proeess was stopped by adding 1 m of
i ce-colhd stOp solution (10 nM Tri s/ Hepes buffer 3
0 _gM KCl) and t hé&AREdPEl e suspensio s
fitered w t h—stetien—through a ce
Piter (0.ABBJiAgdH25 MM dicaneler
Schl ei cheg,y®& Schol I') under a vacuum of from 25 to
mbar. The filter was washed with 5 m of ice-col® Br
stop solutieén. Each neasurenent was carried out as,
duplicate or triplicate determ nation. To neasure the
28 uptake of radiol abel ed substrates, the nmenbrane
filter was dissolved in 4 m of-an appropriate
scintillat (Quickszint 361, -Zinsser Analytik Grb
m Mai n), and ther%&f/Sactivity was
y \iquid scinati+ates measur,
°8 obt ai nedisasacBAM 5 F
(disintegrgtions per mnute) after calibration o
i nstrument using standard sanples and after Aco Br
correction sor any chem | um nescence present. The
active ingredients are conpared for activity on the
basis of IC50 data obtained in the transport assay on

" ¥ dmS IR bk ok PUEAbO RS 2%, BIR-B YU ¥ 1-alpha-D-glucose (2)

OAc

QAc

OAc

O

AcO

Aco
Br

9.0 g (27.5 mmol) of 4-deoxy-4-flucro-D-glucopyranose 1 (Apollo) are
suspended in 50 m! of pyridine and 50 ml of acetic anhydride. The reaction
solution is stirred at 45°C for 4 hours. This results in a clear reaction
solution which is concentrated. 12.0 g of crude product are obtained. This
crude product is dissolved in 160 ml of 33% strength HBr in glacial acetic
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10 nenbrane vesicles for sel ected substances. (The
absol ute val ues nay be species- and o
experi nent - dependent.) Exanple No. 1C50 [M Phlorizin
16 14 2 0.4 3 0.3 The préParation of various

examitp| el ileft dosstahdest lrdS'orﬁekﬁfhber*é@.u@""for‘3‘2‘I"llohhs,e THE reaction

o SO RPOER SR 15 2 iRt o, 400 b o A0Rembof ethy
syacetale] Iheforgamc piagbyis osastes] QhicOAth Aq uéim?.;ON/aO?)éblLﬁlon
B 8 A TS o i DS

y@hrom RIograpiRy en silica gel (ethyl acetate/heptane = 1/1). 8.19 g (80%
over 2 stages) of 2 are obtained as a pale yellow solid.

1-Bromo-4-deoxy-4-fl uoro-2,3,6-tri-O-acetyl-alpha-D-galactose (4)

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

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

335 mg (1.84 mmol) of 5 are reacted with 10 mi of pyridine and 10 ml of
acetic anhydride in analogy to the preparation of compound 2. 628 mg
(92%) of 6 are obtained as an amorphous solid.
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HO ----- ~ AcO F OH2 HBr AcOHF HO Aco Sr 6 5

1- Brono- 4- deoxy-4-fluoro-2, 3,6-tri-0O acetyl -al pha- D gl
ucose (2) OAc O F AcO Z Aco Br 2 10 5.0 g (27.5
mmol ) of 4-deoxy-4-fluoro-D gHucopyranose | (Apoll o)

AR RERARR: BIntRs rdhe BEROMBRERIE I s 1 rea

45C for 4 hours. This results in a clear reaction _OBn

sol ution which i centrated. 12.0 g of crude F
product are obtfained. This crudeepridatinct i s di Sso|ve

sol ution-i s- t8néh- popyed- i nto--a-ni xture of 300 g of BnO
i ce--and-300 m ,of ethyl acetate. The organic phase g
is washed twice with aqueous NaC solution, filtered
through a little silica gel and concentrated. The
residue is separated 5 by clysnmatography on silica gel
(ethyl acetate/heptage = 1). 8.19 g (80% over 2 F
st age§)Pd fH2 are obtdi ne a pale ymkloosolid.
1- Br onp- 4* (Feoxy- 4-FIU 6-tri-Q.acetyl sal pha-T¥
| actose (4) QAc Ac AcO

2. Ac,0/AcOHIH,SO,

1-Methoxy-4-deoxy-4,4-difluoro-2,3,6-tri-O-benzyl-alpha-D-glucose (8)
OBn

Q
BnO

BnO OMe

3.69 g (7.9 mmol) of 1-methoxy-2,3,6-tri-O-benzyl-alpha-D-glucose 7
(Tetrahedron Asymmetry 2000, 77, 385-387) were dissolved in 110 m| of
‘methylene chloride and, under an argon atmosphere, 3.6 g (8.5 mmol) of
Dess-Martin reagent (Aldrich) are added dropwise. After 3 hours at room
temperature, the mixture is diluted with 300 ml of ethyl acetate/n-heptane
(1:1} and washed 1x with NaHCO3 and 1x with NazS203 solution. The
organic phase is filtered through silica gel and concentrated. The residue is
separated by chromatography on silica gel (ethyl acetate/n-heptane 1:1).
2.90 g (79%) of the ketone are obtained. This is dissolved in 30 m! of
methylene chloride and, under an argon atmosphere, 4.0 mi of BAST
([bis(2-methoxyethylyamino]sulfur trifluoride, Aldrich) are added dropwise.
After 20 hours at room temperature, the mixture is diluted with 200 mi of
ethyl acetate and washed carefully (extensive effervescence) with cold
NaHCOg3 solution. The organic phase is filtered through silica gel and

rength HBr _in _glacigl acetic Q

AcO OAc AcO .

OMe

OAc

Br
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AcO Aco Br 10 4 100 ng (0.55 nmol) of 3 are reacted
wth 3.5 mM of pyridine and 3.5 ml of acetic
anhydride in analogy to the preparation of conpound 2.
89 ny (44% of 4 are obtaindd as an anorphous solid.

15:oncentrated Th

O 3o s gt o5 3 o5t Y- AYBmelogreaty . g oc!
ué% il pgsta ep@janeA@d) R-Ah(85%) of Bara3ditained asaucolorless
moill ) of 5 are reacted with 10 ml of pyridine and 10
m of acetic anhydride in analogy to the preparation
of corrpound 2. 628 ng (92% of 6 are obtained as an

P eoxyrd,4diflubro31,2, 3B detra A-ase b valp M—@I‘@éﬂ)ﬁe g) the

a br onogl ycoside 10 OBn OBn 1. Dess-Martin HO
F BnO 2. BAST BnO BnO Ove BnO Ove 7 8 OAC-OAC jr~ -~
A, FF OHSr / ACOHF O OAc

=
O

AcO
AcO OAc

9

2.30 g (4.7 mmol) of 8 and 2.0 g of Pd/C (10% Pd) are dissolved in 150 ml
of methanol and 10 ml of acetic acid and hydrogenated under an
atmosphere of 5 bar of hydrogen at room temperature for 16 h. The
reaction solution is concentrated and the residue is purified by flash
chromatography (methylene chloride/methanol/conc. ammonia, 30/5/1).
Yield 850 mg (83%) of 1-methoxy-4-deoxy-4,4-difluoro-alpha-D-glucose as
white amorphous solid. C7H12F20s (214.17) MS(DCI): 215.4 (M+H").

700 mg (3.3 mmol) of this are dissolved in 3.5 m! of acetic acid and 6.3 ml
of acetic anhydride. Addition of 0.2 ml of conc. H2504 is followed by
stirring at 60°C for 5 h. The reaction solution is then poured into a mixture
of 30 g of ice and 30 ml of ethyl acetate. The organic phase is washed .
twice with aqueous NaCl solution, filtered through a little silica gel and
concentrated. The residue is separated by chromatography on silica gel
(ethyl acetate/n-heptane 1:1). 300 mg (25%) of 9 are obtained as a mixture
of anomers. C14H18F209 (368.29) MS(DCI): 369.3 (M+H")
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1. Pd/C, HZ F AcO AcO 2. AcZo/ AcOH HZSO4 OAC ACO AcO
Br 10
1- Met hoxy- 4- deoxy- 4, 4-di fluoro-2, 3,6-tri-0O benzyl -al ph
a-D-glucose (8 OBn F 0 8n033no OV 8 3.69 g (7.9
nmpB}omo-4-d r bs!
7 (Tetr ahegreggwgﬁffﬁ?%tzzadgowq%@@%@Qg)&ﬁg&@&ﬁo)
di ssolved in 110 mM of 10 nethyl e%éhl ori de and,
under an argon atnosphere, 3.6 .5 "muol ) of
Dess-Martin reagent (Al dFl ch) jfare added dropw se.
After 3 hours at room te¢nperatur the m xture is
diluted with 300 m e/ n-heptane (1:1)
and washed 1x with NaHCO3\and 1x wi th Na2S203
solution. The orgaACO i red through
silica gel and concentrat ed. resiildue is 15
separated by chromat ogr aphyAquS| | i cBrgel (ethyl
acetate/n-heptane 1:1). 2.90 g (79% of the ketone
are obtained. This is dissol vzﬁ in 30 mM of nethylene
chlori de and, under an argon nosphere, 4.0 m of
BAST ([ bi s(2 met hoxyet hyl ) ami no] sul fur trifluoride,
Aé |ch re a ded dropwi se. After 20 hours at room
é"mP é>f etiaaeiatesd are dissalvasim 1300! of 336 stength

eHByhn gmiataeeﬂ@ dcideste fERY SthHY lay r&c%ttSHffJ'eY ure for 6 hours.
o i MR b 1% o 10 5 18 10 i
cohethyl aaetate. The argamndqﬂ-nase renashéd dwine w:th agueous NaCl

g0 Wl 1 e, Bt oL
o$¢pargted by romatography (SiO2) (ethyl acetatelheptane 1 1). 112 mg
4(3'5@9)’%f 404al=3 Bbté?ﬁé’d bs? aBcBiohiEd Lol 2E5LM, s BIFIEY (B8 15)
"5y B892 (e,
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FO ACOAcOQAc 9 2.30 g (4.7 mmol) of 8 and 2.0 g
of Pd/C (10% Pd) are dissolved in 150 mM of nethanol
and 10 m of acetic acid and hydrogenated under an 10
at nosphere of 5 bar of hydrodén at roomtenperature

f Reakbioh s F j I ] cent4at ed and

t he resi dgE@lﬁlg ggﬂr‘fe?e&d&gbgﬁ g@hnhégc’%%éog?aphy

(et hyl'ene chlori de/ net hanol /-conc. anmmoni a; -30/5/1).

Yi el d 850 ny % of

1- met hoxy- 4- y-4, 4-di fl uoro-al pha-D-glu as
whi t e anoPppouds” sol i d. C7HL2F205 (214.17) ):
215.4 (MrHt}, 15 700 ng (3.3 nmol) of tdu e

dissol¥¥dn 3.5 M of acetic acid and 6. of

m
acetic \ ¢} de. Addition of 0.2 m of «8nc. H2SO4 is
fold.owed, by>~stirring aBA®BOC for 5 h..The-feacti onAc0
5t . pour ed’] a mext 0 g -of—+ece~

\s
i {_ ety acetate. The ORgani ¢ Phagie | SACOH/H,SO,
wa ' th aqueous Nad soluti ol fidtered
thraugh a |itfe si1l ica gel and 3 n%entd The
residue i s separat ea by chr omat ogxgphy on

(ethyl acetate/n-heptane 1:1). 300 ng (25% of 91are
obtained as a m xture of anonmers. Cl14H18F209 (3 29)

MS(DCl): 369 W 33

1- Br onp- 4- de ,4-difluoro-2,3,6-tri-0O acetyl ha-
D-gl ucose®&H0) OAc F F 0 AcO AcOBr 10 3 (0.8
mol ) of telyaacetate 9 are dissolved in 13 nl-oof 33%
strength HBr in glacial acetic acid and |leftto

t enperature @or 6 hours. action
r ed - m xt ur & ice

of ethyll acegstgacdine organi ¢ phase i r
yee ki h aqueous Nadl sol uties
i g silica gel and concet
13

Methyl 2,3,6-tri-O-benzoyl-4-fluoro-4-deoxy-u-D-glucopyranoside (12)

12

3.0 g of methyl 2,3,6-tri-O-benzoyl-o-D-galactopyranoside (Reist et al.,
..]. Org. Chem 1965, 30, 2312) are introduced into dichloromethane and
cooled to -30°C. Then 3.06 mi of [bis(2-methoxyethyl)amino]sulfur
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separated by chromatography (Si 02) (ethyl

acetate/ heptane 1:1). 112 ng 10 (35% of 10 are
obtai ned as a colorless solid. ClL2H15Br F207 (389. 15)
M5(DCl): 389.2 (MtH ). 34 Reggtion schene: Synthesis

a0 RRRSTY 2V BRI Hiodnisd \ o TR Solufof? it wagmed to
0 reom Olenmpeadatute Fad GliRd @oiF 12 h.0 TRe ndkidre nisAdied 3with

1
deéclg‘loP@hEtgaggn Zagd the c;frfganlc t}lasg is extracﬁadlv”’&hngr , NaHCO3

desqitign 8odosaturaied3 Naﬁl cwlution. 1'Ehe organic phase is dned over
NapSO4 and concentrated. The crude product is crystaliized from ethyl

acetate and heptane. 1.95 g of the product 12 are obtained as a colorless
solid. C2gH25FOg (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 addition. Working up takes place in analogy to the above description.

1-O-Acetyl-2,3,6-tri-O-benzoyl-4-fluoro-4-deoxy-glucose (13)

s
L
s

12.0 g of the compound methyl 2,3,6-tri-O-benzoyl-4-fluoro-4-deoxy-a-D-
glucopyranoside are suspended in 150 ml of acetic anhydride. 8.4 m! of
conc. sulfuric acid are mixed with 150 ml of glacial acetic acid and added to
the mixture while cooling in ice. The mixture is stirred at room temperature
for 60 h. The reaction mixture is poured into NaHCOs3 solution, and this |
solution is extracted with chloromethane. The organic phase is washed with
NaC! solution, dried with Na>SO4 and concentrated. The residue is
recrystailized from ethyl acetate and heptane. 5.97 g of the product 13 are
obtained as a colorless solid.

CogHa5FOg (536.52) MS(ESI') 554.15 (M+NH4").
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3.
2,
‘a

e (13) O.........

0 g of nethyl

3,6-tri-0O benzoyl - a-D gal act opyr anosi de (Rei st et
l. 10 J. Og. Chem 1965, 30, 2312) are introduced
into di chl oromet hane and cooBéd to -30C. Then 3.06 ni

(AR moA SRR LA 2B RO ey ot o iR a1

warnmed to roomtenperature and stirred for 12 h. The
m xture is diluted with dichloronethane, and the
organi c phase is extracted with } HCO3 sol ution
and saturated NaCl sol ution. i c phase is
dried over 5 Na2SO4 and concent r gte The crude
product is crystallized frofd
heptane. 1.95 g of the product {12 are obtained as a
colorless solid. C28H25FC8 (508 51) M5 (ESI') 526.18
(M:NH4A' ). Alternatively, thef reaction can also be
carried out using 2.8 e yl am nosul f ur
trifluoride (DAST); i g he reaction
solution is refluxgd fop fer addition
Working up takes plage i n analogy tb the above

descri ption. '
1-O Acetyl -2,3,6-tr)

r
benzasx 4- or o- 4- deoxy- gl ucos

OO0 FOYOOPp OlSngofthe
conpound net hyl
2,3,6-tri-C>benzoyI-4-fIuoro-4-deoxy-a-k§
glucopyranoside are suspended in 150 m of acetic
mrg dride. 8. conc. sulfuric acid are m xed

500 1 6>ra§¢%| 213,6¢¢Q-benzoyl-bfidoradtidéoxyglacoseh eare

M!Sf%l‘g@:l \M"ZO(: ng?ﬂﬂr Féﬁﬂ%)gfbmﬁe?]cﬁ ?ﬁ @hé*a%ﬁeflé a%'ic{ &ﬁ% and
coliedqa %ﬁma%%ﬁﬁ@h 5 Bﬁar& Hh@ m@@ur@t isoadded to ice-
emaheact anid withd cijusouget blaa  The eRfrdaedc phase tin$es with

dr.ied with Na2SO4 g
concent r ati‘gae N?ﬁlg 6@@&?@0 ganie &t i) Washed f\qng}nsaturated
SOMUM achlorde soitidne pdriste over Ebdiumf stifite pamdl usiapbiated to

¥rfness. The crude product is filtered with ethyl acetate/heptane (70:30)

~through silica gel. 1.40 g of the product 14 are obtained as a colorless

solid.
Co7H29BrFO7 (557.37) MS(ESI") 574.05/576.05 (M+NH4").




‘25 obtained as a colorless solid. C29H25FO9 (536. 52)
MS(ESI') 554.15 (M:NH4') 36

1- Brono- 4- deoxy-4-fluoro-2, 3,6-tri-0O benzoyl -al pha-D-g
lucose (14) OO F OOBr O34 5 1.44 g of

1Reaatien gtheme A: Synthesis of Example 1

2,3,6-tri-0O benzoyl -4-fl uoro-4-deoxygl ucose are

di ssolved in 20 ml of hydrobromc acid in glaciat
acetic acid £%88% and stirred at roomtenperature.
After 5 hofirs, the m xbure | s _added to ice- water, and

t he ase S exh A\ three i gm&/¥ed,h

di chhko . +The_cdl | et eg’organi e—phase—i»s washed
wth satu ed{10 s¢ e\sol UdH,@Au,o0dr i ed over
sodi um suE at epand & dryness. The crude

product iS filtered with ethyl acetate/heptane (70:30)

through sili®a gel. 1.40 g of the product 14 are
solid. C27H22Br FO7 (557.37)

HA' ) 37 ;| Reagt/ , Schene
0 "o EERHI NG

1 OAC 2. MeONa / MeOH

OH
16
Q
F s}
HO Q
= \
HO S s

17 { Example 1)

Further exemplary compounds:

HC

18 {Example 2) 19 {Example 3)

oH OH
o
HO o F % o
F . o HO 0
=\ \ == \ .
HO A HO S

20 (Bample 4) 21 ( Example 15)




Fo--1 NaCNBHs / TMSCI A~ - \ / 2. MONa / MOH

An QO S 16 H O FHO\ H017 Exanple 1) 5 Further
‘exenpl ary conpounds: oFFOHOOOHO\ NOHO
slS(Exaane 2) 19(Exanp|e38) OHOH OO _ F O FHO

z s S 20 (Exanple 4) 2& ( Exanple 15)
380—|O—| HOO\ OHO g HO g 2(Exarrp|e18) 23
(Exa OO—|

22 ( Example 18) 23 ( Example 17}

é\”t{@ L O

24 { Bample 19)

oH
a
HO o
&A/
HO X S

. 26(Example 12)

ﬁ/ 27 ( Example 21)
t{@ ..

28 { Bxample 22) HO

25 (Example 11)

HO . S

é&/ U@v 29 (Example 23)

46 { Example 26)




19) 25 ( -Exanple 11)
. Exanple.. 1. 2).. Ho -
(Exanmple 21) o F HOO -
OF HOs O F OHD Br
I

O
: ()
Ny
HO
HO \ [
30 { Example 25)
31 (Example 24)
oH
Q s
F
HO ° \\
HO \ 3 on
32 { Bxample 16) Q o

33 {Example 13)

' oM
o - 3 OCF,
F fo] N
HO M .
HO . s

34 { Bxample 14)

OH
[+]
F ey
HO:
HO '
s . SN
F o
48 (Example 28) Ho - 0
HO \ 5

49 (Example 29)
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20

25

'HO Ho HO O 30 ( Exanple 25) 31 (Exanple 24) OH O's

F O HO HO OH 32 (Exanple 16) 0 Op F HON Ho e.1 33

"(Exanpl e 13) ox OCF F NHoH HO Oe7s OH 34 f

Exanple 14) 0 HO off 47 (Ex#d@ple 27) 0O\ o OX F x0 O
—E\xam'p'\g 'i\l(ccbn%od:nd\ﬂ) 48 (Exanmple 28) xo0 O p

16

400mg (1.7mmol) of (3-hydroxythiophen-2-yl)(4-methoxyphenyl)-
methanone (15) CDE Application Number 10231370.9 (2002/0049) and
200 mg (0.54 mmol) of bromide 2 are dissolved in 6 mi of methylene
chloride. 160 mg of Bu3zBnNCI (PTC = phase transfer catalysf), 320 mg of
K2CO3 and 0.4 m! of water are successively added to this solution, which is
then stirred at room temperature for 20 hours. The reaction solution is
diluted with 20 mi of ethyl acetate and filtered through silica gel. The filtrate
is concentrated and the residue is separated by chromatography. over silica
gel (ethyl acetate/heptane = 1/1). 160 mg (56%) of 16 are obtained as a
colorless solid. Co4Has5FQ10S (524.52) MS(ESI+) 525.12 (M+H+).

oH

HO X S
17

150 mg (0.28 mmol) of compound 16 are dissolved in 4 ml of acetonitrile.
This solution is cooled in an ice bath and then 150 mg of NaCNBHgz and
0.2 ml of TMSCI are added. The cooling is then removed and the mixture is
stirred at room temperature for 2 hours. The reaction solution is diluted with
20 ml of ethyl acetate and filtered through silica gel. The filtrate is
concentrated, and 150 mg of crude product are obtained. This crude
product is taken up in 4 ml of methanol, and 1 ml of 1M NaOMe in MeCOH is
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15

- 20

HO es 49 (Exanple 29) 40 * Exanple | (conmpound 17) QOAc
OO FO AcO OAca S16 5 400 ng (1.7 nmol) of

( 3- hydr oxyt hi ophen- 2-yl ) (4- net hoxyphenyl ) - met hanone

(15) CDE Application Nunber 44231370.9 (2002/0049) and
20@ded. AReb4ns8THRILY, e ' ' '

of metr} l.ene ggéori d rl?l‘iﬁgﬂgd%?r?eo@a%ﬁg%m@ :hﬁ I-.qi.é;l and
plARLEE i/aéﬁ@rf ap %P?/@P?,'S Prgtiag byr chriomatogmphy o silica gel
m(methyverteechlaride snethansiiooticy apfiésial 80/5M 5 78ty L(BI% over 2

j { SL oom t enper,at use for
holckRs) o AT SePOURIEY Bb, & RIS RORL CCTpRIFLE 38449
eMiE(EShoA0 21 MetHpOHd-Ed).ed t hrough silica gel. The
filtrate 1is concentrated and the residue is separated
by chromat ography over silica gel (ethyl
acetate/ heptane = 1/1). 160 ng (56% of 16 are
0 ' orless solid. C24H25FOLCS
(ggghgg€23%?EEF%@dgg%.lz (MtHH). OH OF O HO O HO
17 20 150 ng (0.29 mmol ) of conpound 16 are di ssol ved
in 4 mM of ace itrile. This solution is cooled in
an ice bath &nd then 150 ng of NaCNBH3 and 0.2 ml of
TVSCl are aglded. The cooling is then renoved and the
m Xt LS Pred at room tenpéfFature for 2 hours.
Th& readtion sol OtiorOjs di o ). 20 nl of ethyl

0 [ gel.\The filtrate

HO

18

100 mg (0.47 mmol) of (3-hydroxybenzothiophene-2-yl)(4-methoxyphenyl)-
methanone (Eur. J. Med. Chem. 1985, 20, 187-189) and 300 mg (0.80
mmol) of bromide 2 are dissolved in 10 m! of chiloroform. 120 mg of
BugBnNC! (PTC = phase-transfer catalyst) and 1.5 m! of 1N aqueous
sodium hydroxide solution are successively added to this solution, which is
then boiled under reflux for 4 hours. The reaction solution is diluted with
20 ml of ethyl acetate and filtered through silica gel. The filtrate is
concentrated and the residue is separated by chromatography on silica gel
(ethyl acetatetheptane = 1/1). 135 mg (51%) of pale yellow solid are
obtained. This is converted into compound 18 with 100 mg of NaCNBH3
and 0.2ml of TMSCI and then with NaOMe/MeOH in analogy to the
preparation of compound 17. 46 mg of 18 are obtained. C2oHo3FOgS
(434.49) MS(ESI') 479.18 (M+CHO32).
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20

25 concentrated, and 150 ng of crude product are
obtai ned. This crude product is taken up in 4 m of
nmethanol, and 1 mM of 1 MNaOwe in MeOH is 41 added.
After one hour, the mxture 48 neutralized with

C'EHF oncentrated, and the residue is
pur f‘mg %& r%'?r@t"o raphy on si I ica gel (nethylene

chl ori de/ met hanol / conc. anmonia, 30/5/1). 76 ng (69%
over 2 stages) of 17 gqe obtained as a colorless
solid. C18 FO6S 4.43) 5 ME(ESI™) 403.21
(MrH2O0+H+) . 1Exanpfe 2 (conpound 18) OH OF O HO O
HO s 10 18 (100 (0,47 mml) of
( 3- hydr oxyb

nmet hanone (E and
300 ng (P 10
m of chl orof orm \

sodi um hydroxi de solution are s essively added to
this solution, which is then boiled under reflux for
4 hours. The reaction solutiqm is diluted with 20 m
of ethyl acetate and filtered through silica gel. The
filtrate is concentrated and the residue is separated

b‘y78: mg)nﬁ(b@ydmwmprmﬁ—?%(@-ﬁhetﬁﬁxy(rﬂ’telnyl)methanone (15) and

ST L GRMAES A rosited W aMichyapind s fhctopte 1
P g 6 19garsr oblainesias aaerlodess aolichfCAVBGF Qp(384.43)

tMs Qi hOM@\(M-IMPz@#H ~analogy to the preparation of
corrg%un{j 17. 46 ?8 are obtained. C22H23F06S

(434. 49) NB(ESI-) 479 18 (MrCHO2 ). 42 Exanple 3
(conpound 19) OH F

Example 4 (compound 20)

oH

HO

20

200 mg of (3-hydroxythiophen-2-yl)(4-methoxyphenyl)methanone 15 and
100 mg of bromide 6 are reacted in analogy to the synthesis of example 1,
and 59 mg of 20 are obtained as a colorless solid. C18H21FOsS (384.43)
MS(ESI*) 403.21 (M+Ho0+H*).

Examples 11 (compound 25) and 15 (compound 21) are synthesized in

analogy to the synthesis of example 1 startmg from the approprlate

- hydroxythiophenes and the bromide 2.
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15

OO HO\ NO S 19 5 178 ng of

( 3- hydr oxyt hi ophen- 2-yl) (4- met hoxyphenyl ) met hanone
(15) and 90 ng of bromide 4 are reacted in analogy to
the synthesis of exanple 1, 4and 49 ng of 19 are

NE?‘%W% 18 4LoTRpRnd 550, ] z (Beribi 441708, {esfitbstnd 22)
oksenapend 24 2hdconngoepnd (),oZZ@cqmpound 28) -23 (compound 29)
(24hyd Mh@lmfm(c?ombé&ﬂd @%‘)h% mﬁwdmsm ni&:und
ﬁ?é mde are fea 8 I n an ?
321 b AR and 29 (%e{ap@wﬁﬂ braresya A0 ogy
B thecoyrnihésis of ephingle ClsiaRihgPasm (apPfo
2%% ecgt%@{? ) mgxeanpl esI 1 (cgnpouiﬁ?t%g? ﬁgd\gﬁﬁﬁbhénes
ﬂ%%% g fe synthesized in analogy to the
synthesis of exanple 1 starting fromthe appropriate
h t
(Eaanple 235 M?W?@“?% S B aidloa KRS Sonitgis o
(@%ﬂfﬂ@l@rﬁs ng framtee mmlazeﬁydmmmamndzb&mldgﬁ
(conmpound 29), 24 (conpound 31), 25 (conpound 30), 26
d,46), 27 47 28 d 48) d
BB dbompoutd T anb e Bormoids b Syoessd in
symalbgpits thie Smhééle &f Topigdurd ﬁBOB}r aRBEMTY itAé eappropriate

hP(;%BBé%HB'pREHS With tﬁedbrtoﬂ‘teldg Irzoaru?I su%sequently deprotecting with
‘NaOMe/MeOH in analogy to example 1.

Example 20 (compound 35) is synthesized in analogy to the synthesis of
example 1 starting from hydroxythiophene 15 and the bromide 10.
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Exanpl e 12 (conmpound 26) is synthesized in analogy to
the synthesis of exanple 4 starting fromthe

appropri ate hydroxythi ophene and brom de 6. 10

Exanpl es 13 (conpound 33) andi4l4 (conpound 34) are

S IrZ§hel a L hesi s of conpound
1%'ja égﬁﬁjeact Ie'rr]r‘éb th’?}é@%%@pﬁ%%z“aé%r oxyt hi ophenes with
the brom de 2 and subsequently deprotecting with
NaOwve/ MeOH i n anal ogy to exanple 1. 15 Exanple 20
(conpound 35) is synthesized in.analogy to the
synthesis of ®@xanple 1 starti from hydr oxyt hi ophene
15 and the om de 10. - - ----- - --- 44

e HO O Meugenci /k,co,

Ca&B8 F\NI \ Q=8 i /| H20

1.
CF, . MONa / MeOH NOH @ F 07 HOGHO N /CH,ClL/H,0
e 36 (JExanple 5) 5 Further exenpl ary] -
co_npoundSAco(}| ! F OOO0FO 35 9 MeONa / MeOH
2
OH
0
F
HO ]
HO N7 ]
\N
H CF, (l)
36 (Example 5)
Further exemplary compounds:
OH . OH
F
| Q r g o
HO < HO
_ v HO 4
" Nm "y ’
| N cr, 0 H CF, (|)
37 (Example 6) | 38 (Example 20)
Example § (compound 36)
OH :
0
F

HO

HO




E

Ho NN I | HONHCF OHCF3 3 37 (Exanple 6)
anple 20) 10 Exanple 5 (conmpound 36) OH OF O
HOF N NFF 36 45 200 ng of

nmet hoxybenzyl) 5-met hyl 46 H pyrazol -3-ol (35) (J.

em 4 ﬁﬂ%&gbé@fﬁﬁ@%&f&thpf ?H%ygg%’cﬂ 3 @\/E?‘??e {{- Med.
n’éﬁ%%??&)e@fecﬁlmselat “with-1000mg/ afhmemiide. 2 in
armdadmgy tto @@nwrﬂhésas 48f @agﬁplgggpm% I@g% ?s%@tecé d with

é'y'? coI orI ess sol [
3 0" exanples 6 %mqaain@orgpyunqoee are
5 Oabt#Fined @s H@cﬂorleﬁ Blﬁlhﬂ AB¢gHIF4N20g (436.36) MS(ESI™) 437.21

(M+H™).

HO HO
38 (Ex
HO 0
4(4

Example 6 (compound 37)
10
OH

HO C

HO

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

15  then deprotected with NaOMe/MeOH in analogy to examp'le 1. 89 mg of
compound 37 are obtained as a colorless solid. C1gHogF4N20g (436.36)
MS(ESI") 437.21 (M+H").

20 Example 20 (compound 38)

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




37 200 ng of 4-(4-nmethoxybenzyl)-5-nethyl -

H pyrazol -3-o0l (35) and 100 ng of brom de 4 are
glycosilated in analogy to the synthesis of exanple |
and 15 then depr ot ect ed vvith4Bla(]V|e/ MeOH in analogy to

ORI el ol Slaind Brineloey e Sefhestsptareole 1 and
A%Terpdegioiedted w.ilﬁ Na@Ma/KelH (camglogntd S&mEK 1. A% mg of the

Zi
20 ﬁ‘.p@ugﬁ’% g ot o %Eonoﬂfsa&'ydrgﬂaﬁ@%ﬁzﬁﬁﬁ%%
6 Mg 22)(M117Hd)e 10 are glycosilated in analogy to
5 the synthesis of exanple 1 and then deprotected with
OVE/I\/E()—Iln analo to exanple 1.49 ng of the
tiow selerap & o’i}{fg ¢rig chExampde 8anddexamapled.0
018H19F5N206 (454.35) MS(ESI+) 455.22 (M#iH ). 5
Reaction schene C. Synthesis of Exanple 8 and Exanple

10 0 O N OEt H2N-NH2 OH 2 N BuaBnNC | | K2C3 C |
a | beHaO 39 A O 4¢
H,N-NH, on Bu BnNé)I.f
3 K,CO;4
a o GH,Cly / H,0
a9 Ci Cl 40
QO
F i F R Ci
AcO ) MeONa/MeOH  HO
AcO N - HO /4
N ’ Route A N
H CH, <l H CH, i
41 42 (Example 8)
1. Mel, K,CO,

2. MeOH/MeCH Route B

/
HC
43 {Example 10}




00 OH OO0 AcOy/ '~ MONa/ MOHO AcO NI ' \ HON
Route A~ 'NC HCHa C HCH3 41 42 (Exanple 8) 1.
Mel, K2OOB 2. MeOH/ McOH Route B OHO F p C HO HO
N CH 04 HaC 3 43 (Exarrple 193 47 Further exenplary

c OFO HOOHOO HONi HON 1 |
?UHREP#?—‘“%E( E%‘RBP%% H Crta 45(Exanpl eg) HC Cra O
OH—F OO F HO O HO HO.NN-HO NN.. _.

é\»m S

Z\g
-

44(Example 7) 45(Example) Had CH3
d/\@ X%m
ShH{Exampl N CH c
ple3n) SExample 31) 8
Example 8 (compound 42)
g
OH

500 mg (1.73 mmol) of ethyl 2-(2,4-dichlorobenzyl)-3-oxcbutyrate (39)
(Bionet) are boiled with 0.21 ml of 51% pure hydrazine hydrate (3.46 mmol)
in 15 mi of toluene with a water trap for 1.5 h. After cooling, the solid is
filtered off with suction and washed with toluene and ether. 400 mg (90%)

of the compound 40 are obtained as a voluminous white precipitate.
C11H10C12N20 (257.12) MS(ESI): 257 (M+H™).
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5Q( Exanpl e30) H CHa 51(Exanple 31) HCHa C 5 Exanple
8 (conpound 42) HNN OH C1 C1 40 500 ng (1.73 mmol)

of ethyl 2-(2,4-dichlorobenzyl)-3-oxobutyrate (39)

(Bionet) are boiled with 0.2#81 of 51% pure hydrazine
hydrate (3.46 OAc 10 in 15 m of toluene with a
water trap for4.5 h. After coolin the solid is

fitt ered- of f—mt-h suetton—and- washet w-th—t-ol uene and
et her. 400 (90% of the conpound ¥0Q_are obtained
as & ' wh i pi ¢

4- (2, 4-di chl orbbenzyl ) - 5- nf -3-ol (40)
were dissol €@ in 25 m ofy rret Wl ene chloride, and 0.7
m of water, 1.2 g 5 (8.68 nygol) o@Hpot assi um

car bonat e, 84 ng (0.31 nmol )Hof
benzyl tri et hyl ammoni um br om de and 428 ng (1. 1541T11D| )

of bromde 2 were added, and the m xture was stirred

T f 8 h. . T A I
T B A28 e e oo
waere dissblead in abadl of methyleié efliopide); aMdS? rahdf water, 1.2 g

CRPERL bl o1 bl REREHEL NEF BHEL %0 oy of

okheazwamthwammmusobrmmdezammﬁmom55mmc3)7pf bromide 2

Mitdre! adderf TandVihb JmixtdE Whs stirred at RT for 18 h. The reaction
solution was diluted with methylene chloride and washed once each with
water and saturated brine, dried over MgSQ4 and concentrated. The crude
product was purified on silica gel. 122 mg (21%) of the compound 41 are
obtained as white solid. Co3H25CIoFN2Og (547.37) MS(ESI): 547 (M+H™).

70 mg of (0.1278 mmol} of the compound 41 are dissolved in accordance
with route A in 2 mi of methanol, and 1.02 mi (0.511 mmol) of sodium
methanolate solution (0.5M) in tetrahydrofuran are added. After 5 min,
27.6 mg (0.516 mmol) of ammonium chloride and 2.0 g of SiO2 are added.
The solution is concentrated and the product is filtered through silica gel
and washed first with EtOAc and then with EtOAc/methano! 20:1. 50 mg
(80%) of the compound 42 are obtained as a colorless solid.
C17H19C12FN205 (421.26) MS(ESI): 420 (M+H").




OFO0O HOC HONONCH3 H42 15 70 ng of (0.1278
mmol ) of the conpound 41 are dissolved in accordance
with route Ain 2 m of nethanol, and 1.02 m (0.511
mol ) of sodi um net hanol ate4gol ution (0.5M in
tetrahydrofuran are added. After 5 mn, 20 27.6 ng
(0.516 mmol ) of ammonium chloride and 2.0 g of Si02
are added. The solution is concentrated and the

@’g#ﬁ ough silica gel and washed
{Rn""'ﬁ"fﬁd&iﬁd and ?’Len wi t h Et QAc/ net hanol 20:1. 50
rrg (90% of the conpound 42 are obtained as a

colorless solid. glHL9C12FN205 (421.26) MS(ESI): 420
(MtHH) . 49 EX e 10 (conpound 43) OH A OF O HO

a HO NON 50 ng of c®&mpound 41 are

di ssol ved i nfaccordance with route B of DMF
and , nd 57 pl of
mstF‘hyI e arejaddedgp After § m of

Et Gdg..ar e oggani Géd
twice w of H20 eag arf¢ent r at ed

The 10 crud roduct is pu
chr omat ogr a ( Et CAc/ hepﬂ\hq and reacted with
NaOve/ MeOh in anal ogy to thell\brepar aty on of conpound

CH, 43

50 mg of compound 41 are dissolved in accordance with route B in 2.0 ml

of DMF and, at room temperature, 50 mg of K2CQO3 and 57 ! of methyl

. iodide are added. After 14 days, 30 ml of EtOAc are added, and the organic

phase is washed twice with 20 ml of H2O each time and concentrated. The

- crude product is purified by column chromatography (EtOAc/heptane = 3:1)

“and reacted with NaOMe/MeOh in analogy to the preparation of compound

42. 9.1 mg of compound 43 are obtained as a colorless wax.
C18H21C12FN205 (435.24) MS(ESI): 434 (M+H™).

Examples 7 (compound 44}, 30 (compound 50) and 31 (compound §1) are
synthesized in analogy to the synthesis described for example 8
(compound 42) starting from the appropriate B-keto esters.

‘Example 9 (compound 45) is synthesized in analogy to the synthesis
described for example 10 (compound 43) starting from the appropriate
B-keto ester. |
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42. 9.1 ng of conmpound 43 are obtained as a colorless
wax. C18H21Cl2FN205 (435.24) MS(ESI): 434 (MtH+). 15
Exanpl es 7 (conpound 44), 30 (conpound 50) and 31
(CW@QQMOQQQO@TG synt hesi Z% i n anal ogy Ij@rlfl:g?0031013455
synt hesi s described for exanple 8 (conpound
starting fromthe appropriate (3-keto esters. Exanple
9 Ratenpolaimals 45) is synthesized in analogy to the
synthesis 20 described for exanple 10 (conpound 43)
starting fromthe appropriate R-keto ester. WO
2004/ 052 80Bp6ANnEPOT tHEPRODBIDNL 3455 Patent clains 1. A
compound of the formula | R8 R7 Cyc2 HO RO L Cycl
RLn RRIOBR6RB\ Y R4 ()m 5 R5 in which the
meani ngs are Rl and R2 independently of one another F
H or one of the radicals 10 Rl or RE RS\OH or F
where at | east one of the radRzal R nmust  be
; _[23?589 S or

F: 15 R4 OH A O NH CH2, S or
N, vvhereXrH@ be C when Y is

Sy

R1
R 7 | B Re
x/
R3 A \
./Y l
R4 ()m

R5
in which the meanings are

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

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

R4 OH;

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

X ¢ O, S or N, where X must be C when Y is O or S;

Y N,OorS;

m a number 1 or 2;

R5 hydrogen, F, Cl, Br, I, OH, CF3, NOj CN, COOH,

CO(C1-Cg)-alkyl, COO(C1-Cg)-alkyl, CONH2, CONH(C1-Cg)-
alkyl, CON[(C1-Cg)-alkyl]2, (C1-Cg)-alkyl, (C2-Cg)-alkenyi,
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20Y N, Oor S ma nunber 1 or 2; 25 R5 hydrogen, F,
a, Br, I, OH CF3, N2, CN, COOH, CQCl-Co)-alkyl,
COO(d -Co6) -al kyl, CONH2, CONH(CLl-C6)- alkyl,

CON[ (C1-CB) -al kyl 12, (C1-Ce)-Hdl kyl, (C2-C8)-al kenyl,

51 (C2-CB 1 | kg,
oL E:G 2 ) k(@lzk%oféliyrg% (é?chf} é"a?%’hw (S,q aﬁ%n@ Kl j-Cg)-
(01 C6) - al kc’ﬁ'% H6)- a"ﬂt' mﬂﬁm@ hesizy, §Ce- Geﬂralwcarboxyl
more than omemhgqidsslw& %ﬁoﬂé%hah SOK¥H hydr 9gp(s) in
AP S e ok G e
SC2N[ ( C1- Cb)humtikg) ] 2, S- (CL-06)-al kyl,

S0 1 By N oS P B Stk wroeRiEas sy
0-6, .and t hé&- (ﬁ%@)ﬁb—aﬂafﬂl cal SHBHHe-ph@nylibst i S@L@H; -Gg)-akkyl,
Bo(tc\im ) b)alll {(Eh 'E%Sﬁau 356% (Cupge-sky,  SP2CH)0-pheny,
NH- ( C1- CB) - a\rheye ON@:emleGXJ—&I kayid) ZheNﬁhéJile'a‘éldlaalylmay be
phenyl , O(Qheémufaaengsm WIRESDP 381 Ofr Oofy &’gg gdhecw

tituted

phenyl rlng
, Pg&ym anakyl,dG1-@ealkyloNHz1 - C6) - al kyl ,

(Cl 06) alkNH &Wﬁ)md}t}’ alkyl)2, NH(C1-C7)-acyl,
N( ( CL- C8) - al %65906”5%? y
C(O(\|H2 03 %E wQ% 2)esP I&?W':R@’h%@e@ﬁ@n \hﬁt?aﬁ‘t hehere the
at oms carr yph@n :trh@mn@bwéuba&%t% &@td)wnh F, C!, Br, I,

Cl- C6) - al k al B#(
S)r phe%yl p'zﬂ #Ef? ﬁ% ﬁ:ﬁf écrf@' (adggr@@)r%! ylb;ﬂc1“06) alkyl,
hal ogen or WNEtp; CNI)i(Gﬂ -Bg)-alkPh B((CEEELakyl, kSOQCtDHQ CGOOH,
bei ng possi ékg) C?egeaég C atonms In the
al kanedi yl cgal1 'r(gg d i ndependently
orwhen Y is S, R5 and R6 together with the C atoms carrying
them phenyl;

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

B (Co-C15)-alkanediyl, it being possible for one or more C
atoms in the alkanediyl radical to be replaced independently
of one another by -O-, -(C=0)-, -CH=CH-, -C=C-, -S-,
-CH(OH)-, -CHF-, -CF2-, (S=0)-, -(SO2)-, -N({C1-Cg)-aikyl)-,
-N((C1-Cg)-alkyl-phenyl)- or -NH-;

n a number from 0 to 4;

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

R7,R8, R9 hydrogen, F, Cl, Br, |, OH, CF3, NO2, CN, COOH,
COO(C1-Cg)-alkyl, CO(C1-C4)-alkyl, CONH2, CONH(C1-Cg)-
- alkyl, CON[(C1-Cg)-alkyl]>, (C1-Cg)-alkyl, (C2-Ce)-alkenyl,




10

15

20

25

30

35

of one another by -0-, -(CO-, -CHCH, -CC, -5-,
-CHO)-, -CHF-, -CF2-, -(S=O-, -(S)-,
-N((Cl-C6)-al kyl)-, N((C1l-Ce6)-al kyl-phenyl)- or -NH;
30 n a nunber fromO to 4; ChEl a 3 to 7 nenbered

where 1 C awgﬁmélé'%yﬁ?éﬁﬁ@ aﬂ‘rf’xes TR gkyindce-Co)
RS~ R9 hydr ¥C1 -Bp)-athyl, if bemmpossug]e faoRneOMoretiEH one

CoO( C1- 06) ak kil In & %%E%ﬁl Coikyny!
al kyl , &fi}?ﬁgég%e(f@ilé E% %JE“} 0 yny.

(C2- CB) - al k IWB; (c1 C8) - al koxy,

Elgg 8 pg?c,. ﬂO@LNHz(St @@bm—ﬁlt:m{%%m;ﬂl C@O?‘JKEH»Cé)IaIkyI]z,
hydr ogen(s) i’"@(%ﬁ )QF(P@I g"@@whe 'ke§§;1F3or Qrlfyinys)-alkyl,
radicals to ﬁb@ldp)oqmlmh Wy SOPPCH1Gy)-dikyB02SBACHo)o-phenyl,
SN Coppa o e e 60 g e rens
2002 (?tClCGCZS)aﬂJb@tltutedsap(tﬁl—mlﬁepmelﬁ(lCI Br, Ollr-le %F%aaloﬁgé CN,
0-6, and thg@#i% éf%gﬁ%&acp%yélgﬂbw& uted up to

twice by F,N 2; (QMPsbﬁlkyl MCW)-aWI)QCN‘i(CrC?)-aCyl

(r\T H( (CtCI cecé ) qg o Q’ @ch@)) C%Aﬁ;ﬂ kwgge om%&b%??s where the

phenyl, O (Rh) f'}ﬂﬂelﬁ?y bevgihstituted mmebie @tlmesvheFeCH hr, 1,
phenyl rl NgOPRYCE %th @tﬁe(cpgg) g tz& 'i:s)-alkyl
(d CG) aI @ﬁg -yl NEey- %)v@}kyl)%z?%foz-CHs. COOH,

N( (O - C6) - LRV -CHAIKABONIPEH,  COO(Ct - C6) - al kyl
CONH2; or R8 and RO together With the C atons
carrylngth%(maSto 7 menbered, saturated, partially

or corfR8 ahdIRO urtegeteat adth2ehe i Ogaté?ﬂGZ ca'rrfyiri@jeltﬁém ab to

possi bl e o7 plof¥erddCsal urg{ed) ﬁanrtlélﬂf o' &Ginpletely unsaturated
ring Cyc2, it being possible for 1 or 2 C atom(s) in the ring
also to be replaced by N, O or S, and Cyc2 may optionally be
substituted by (C1-Cg)-alkyl, (C2-Cs)-alkenyl, (C2-Cs)-alkynyl,
where in each case one CHgz group may be replaced by O, or
substituted by H, F, Cl, OH, CF3, NO2, CN, COO(C{-Cg4)-
alkyl, CONHp, CONH(C1-C4)-alkyl, OCF3;

and the pharmaceutically acceptable salts thereof.

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

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

R3 OH;

R4 OH;
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also to be replaced by N, 0 or S, and Cyc2 may
optionally be substituted by (C-C6)-al kyl,

(C2-C5) -al kenyl, (C2-C5)-al kynyl, where in each case
one CH2 group may be replace83by 0, or substituted by

Ha Fa ] - I\m, CI\I, Cwq 'C4) = 25 al kyl y
CONH2, %:O\lgpc??& -alkyl, OCF3; and the

pharmaceutically acceptable-salts.thereof. 2._A .
compou of r ' [gcl@iml, in
whi ch twli]e g()@rrggﬁf ngg?%?(e'ﬁaiﬁé%%@? gdgpsgndently of
one another F or H and one of the radicals RL or R2 =
OH, wh&re ogepf; the radicals RL or R2 nust be F; 35
RBOH R4 OH 53 AOor NH X C 0 or N where X
must be Cwhen Yis S, 5 Y Sor N ma nunber 1 or 2
R5 hydmogenarami@r,1 & 2; |, OH CF3, NO2, CN, COOH, 10
CQO(C1-CB) - al kyl, COOP-C6) -al kyl, CONH2, CONH(C - C6) -

al kyl, CON[ (Cl1-C6)-al kyl]2, (Cl-0C86)-alkyl,

( C2- C6RRBal kbydrogen d3- B),- 8rkyhyIQH,( GIF§6)N@pko8N, COOH,

£ (E0) S bl Al Do e co

SO ( C1- Co) - @iyl CON[(BeiCaj-allwl, bl C1Cm)-adyd, (GorGe)-alianyl,

g cal st o G REBRIAMN, SIG,-Lot-dRoRy HOLE, Lef R (G1-Co-

R5 and R6 t@gﬁt‘hé&v%ha*hee/ rbenvb nbeazlr (€ i 4)ailedsarboxyl,

phenyl ; 20 $0- tcgzggbf iﬂ‘bEEﬁﬁ:Jpo@E%;l@k&ydne, more thﬁm one or
t!

(C1-C6)-al k , )-.cycloal kyl, or phenyl that
may opti onaﬁ%%y‘ﬂ)@g@[} nitheealkyyor aﬂs%gaad?@als to be replaced
(C1- C4) - al kiyy fluorine; or
when Y is S, R5 and R6 together with the C atoms carrying
them phenyl;

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

B (Co-C15)-alkanediyl, where one or more C atom(s) in the
alkanediyl radical may be replaced independently of one
another by -O-, -(C=0)-, -CH=CH-, -C=C-, -S-, -CH(OH)-,
-CHF-, -CF2-, ~(8=0)-, -(802)-, -N{(C1i-Cg)-alkyl)-,
-N((C1-Cg)-alkyl-phenyl)- or -NH-;

n a number from 0 to 4;

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

R7,R8,R9 hydrogen, F, Cl, Br, I, OH, CF3, NO2, CN, COOH,
COO(C1-Cg)-alkyl, CO(C1-Cy)-alkyl, CONH2, CONH(C1-Csg)-
alkyl, CON[(C1-Cg)-alkyl]2, (C1-Cg)-alkyl, (C2-Cg)-alkenyl,
(C2-Ce)-alkynyl, (C4-Cg)-alkoxy, HO-(C1-Cg)-alkyl, (C1-Cs)-

- alkyl-O-(C1-Cg)-alkyl, S-(C1-Cg)-alkyl, SCF3,
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B (Co-C15) - al kanediyl, where one or nore C aton(s) in
the 25 al kanediyl radical may be repl aced

i ndependently of one another by -0-, -(C=0 -,
-CH-CH, -CC, -5-, -CHOH)-54 -CHF-, -CF2-, -(S=O-,

-(S2) -, - N(&BLlcHrat “hei :

N Co) ST CTEaRall debeing possible for one, more thap one or
0 to 4; Cyctalhhydiagen(signiibe edkyd aralsatradicals italbeyreplaced
sat ur at ed Ol‘%yﬂﬁéléﬂélrat ed ring, where 1 C atom may be

repl aced by or S, 35 R7, R3, RO hydrogen, F, d,
Br, I, OH C#¥3, NX®, CN, COOH COQ Cl-C8)-alkyl,
CO( C1- QR apidkyd , r WihHEKel - Catoma! ledlnying them a 5 to

?82“[ E)g)l Sﬁiyﬁwgrh%%’fd%tlggz?éipg@)é 8% o plg*ekkx,e %lséturated
(Cl-C6) - al kg CycZl weiYe al by 2, CtoMs)CH td Kinh, m&FERidso be

54 SO (C1- ly,, i [ i pble f ;
t han oné or %})Iaq%ehyﬁgd:]\!jggﬁg@)g éf'?%ﬂ‘ﬁe&é‘} ;Ingf‘-’B{'%@y be
radi cal s t o Bstisfedo¥dC1HGe)alkdr (CeCspalkehyRECas)Rokynyl,
t th i ton '

renber od, st Srnd e haree S ELAYBIE TA, be epladed by O, or

partia

unsat ur at ed SUbsktes) by, "W«Fer@ﬁlloﬁr GFx MPan@Y, CORKe-Ca)-
ring may al sfi pcomna]l,mﬂH 18 4) % nd Cyc2 may
optional ly be XJE'substi ut ed @1((&)%&"-?&':3[
(C2-C5) -al kenyl, (C2-C5)-al kynyl, 10 where in each
geﬂz gt 0 ?necﬁﬁaggn?_' G émvorhﬁllé PQ&CF @ggﬁmeaym Q}(I:Ia\ilﬁﬁ Qr 2,.in v&lich the

ubsti , , Cl- -
ool . SHBRE = Siaing pts betay kg 2ndie siereochesmisbuithe 2-
of t he 3f ancf-positias of tras seephriresidueihasitheD-glucorconiigaration.
the 15 sugar residues are beta(R)-1inked and the
stereochem stry in the 2-, 3- and 5-position of the
sdgar reeorapeundof thesfopnyladcas cleimeédin alains 1 ta.3, & which
compound of the formula | as claimed in clainms 1 to 3,

i n whi f:ﬂ 20 E{‘lz and R2 are independently of one anot her

F, H oft 1o by ¢ 1Rée iRdenepiestirof ineranotherihetleompne of the
| east one otadibglsRYictRE=GM, where at least one of the radicals R1

or R2 mustbe F;
R3 is OH;
R4 is CH;
A is O;

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

Y is S or N;

m is a number 1;

‘RS is hydrogen, (C1-Cs)-alkyl, (C1-C4)-alkoxy, HO-(C1-Cg4)-alkyl,
(C1-Cyq)-alkyl-O-(C4-C4)-alkyl, F, Cl, CF3, OCF3, OCH2CF3,

(C1-Cq)-alkyl-CF2-, phenyl, benzyl, (C1-C4)-alkylcarboxyi,
(C2-Cyq)-alkenyl, (C2-Cy)-alkynyl, COO(C1-Ca)-alkyl;
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or R2 nust be F;, R3is OH 25 R4 is OH Ais O 30 X
is C 0 or N where X nust be Cwhen Yis S; Yis S

or N, mis a nunber 1; 35 R5 is hydrogen,

(Cl-C5) -al kyl, (Cl-CA4)-al koxgs HO (Cl-C4) - al kyl,

(C1-4) - al kg O (Cg-C4)-alkyl, F, d, CF3, OCF3,

OCH2CF3, 1.4 ﬂ{ al kyl - CF2-, phenyl, benzyl,

(Cl-C4) - al kwh’m dﬁyS,,R5(aDZi- Rﬁ)togbthenwnh the C atoms carrying
(C2- C4) - al kyhath ar&pHefh: ©4) -al kyl ;. 55 or when Y is S,

R5 and R6 together "wt ’the C atons carrying themare
phenyl; 5 R6 is optlonally H (Cl-C6)-al kyl,

(Cl- CoR@l kemyb%udrfaﬂg (@qf:@g)aélk%ﬂ (@5 O@)L@ményl hat3-Cg)-
may opti onall Vo2 sti_ltute en

(Cl- C4) - al k§¥elog ’N@ Qrarbenyl- e am@dlqntlonahérb@ %léstttﬂ@d by
group may ahsingea or1(01¥®4)l-aikﬁd by -(C=0-, -CHO)-
-CONH, -CHF-, -CF2-, -0-; nis a nunber 2 or 3;

Cycl is an unsaturated 5- or 6-menbered ri ng, where 1

C atomB 15 ismyChé€ ) eaikaneeiylbwhererore Gz ¢8up RAagralso be

hyd =0 C I

Chy - alky . SHAERAY A-qf SR Rl iy ongy, -
(Cl-C4)-alkyl, (Cl1-C4)-alkyl-O(Cl-C4)-alkyl, or 20 RS
and R9pt Ogekr@huﬁfb%rz O, -CHCHS, -CHCH

CH=CH, which is optionally substltuted by
(C1- C4) al koxy, or O (CH2)p-O, with p =1 or 2 and

Cyc1 is an unsaturated 5- or 6-membered ring, where 1 C atom
may be replaced by O or S;

R7,R8, R9 are hydrogen, (C1-Cg)-alkyl, (C4-Cg)-alkoxy, S~(C1-
C4)-alkyl, SCF3, F, Cl, Br, I, OCF,;, OCHsCF3, OH, HO-
(C1-Ca)-alkyl, (C1-C4)-alkyl-O-(C1-C4)-alkyl, or

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

R7 is hydrogen.

5. A compound of the formula I as claimed in claims 1 to 4, in which

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

R3 is OH;
R4 is OH:

A is O;

X isCandYis S, or
X isOandYisN, or
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25 R7 is hydrogen. 5. A conmpound of the forrmula | as
claimed in clainms 1 to 4, in which Rl, R2 are Hor F,
where one of the radicals R, R2 nust be F;, 30 R3 is
OH, R4is OH 35 Ais O X9sCandYisS,or X is 0 and
Yis NXor $Nahd gidNend Y is N, mis a nunber 1; 5
R5 i s hydrogen, CF3, (C1-06)-alkyl, or when Yis S R5
and R6 together with the-C atons carryi-ng themare -
phenyl mR6 isaoptmbaral;,ly H (Cl-C4)-al kyl or phenyl;
10 Bis CH2 -C2H4-, - C3H6, -CO NH CH2- or

- CO CH2- CH2- nis a nunber 2 or 3; Cycl is an
unsat uft ed l%hydroeeneﬁb?@r ¢81+Ca)eplkybher whenCY 46 @nR&and R6

%ilb?:é i e ”?%t‘ﬁ&fﬁ Aoy bR Y Rpervisces,

a, Br, I, or 20 R8 and R9 toget her are
CH:CHR@ isCapt %Q(b i ionally
substituted by (C1- Ika\@ ﬁyi p %Hyé hydr ogen. 25

6. A conpound of the forrrula I as cI aimed inclainm 1
to 5, Bn whisclCHR .,Cﬁ'& aJc(%-lﬂ3 O.Cd:NHAOPr € oPREOAE Hb IT8H, -
OoH, 30 &4 Is OH “AliS

radicals Rl or R2 is

‘g 35 X isCand YisSor X isNandYisN;

n is a number 2 or 3;

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

R7,R8, R9 are hydrogen, (C1-Cg)-alkyl, (C1-Cyg)-atkoxy, S-(Cq-
Cyq)-alkyl, SCF3, F, CI, Br, I, OCF3, or

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

R7 is hydrogen.
6. A compound of the formula | as claimed in claims 1 to 5, in which

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

R3 is OH;
R4 is OH;
A is O;

X isCandYis S or
X isNandYisN;

m is a number 1;
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mis a nunber 1; 57 R5 is. hydrogen,

(Ct-C4)-alkyl _or CF3 or -when Y is --S R5 and R6
together with the carbon atons carrying themare
phenyl; 5 R6 is optionally $ or (Cl-C4)-alkyl; Bis
CH2- or -CONHCH2-; nis a nunber 2 or 3; 10 Cycl

i h | hi oph . R7.is hyd , th . F,
o, B8 e By Carplkul 8 653 s when ik S RS and Re
hydr ogen ortoQetlwsr vitth thedcdrBor Qﬂﬁﬁé‘%r&fﬁgﬁhégﬁéﬁg{éﬁgl;

atons carrying themare phenyl which nmiy optio

be substituted by nmethoxy, or furan and 20 R7 is

hydr og@f. 7is optiopally Hnar(C 1@ ipalkglt ng one or nore of
the conpounds as clained in one or nore of clains 1
to 6. 25 8., A nedi canent conprising one or nore of the
conpoufids a8 -Céleaore@O-NHe@ld2gr more of clains 1 to 6
and one or nore blood glucose-lowering active
ingredients. 30 9. The use of the conpounds as cl ai ned
in ond'or M®ANWALRIZAPAS; 1 to 6 for producing a

nmedi canent for the treatnent of type | and type 2

di abetes. .. The use. of the conpounds as clained in
one oK iQBPeE)%é?r?lE'OELe%@ to 6 for producing a
medi canment for | owering blood glucose. 11. The use of

Lo 6 1 conby YaPeEh”ERIoAT FEEER. LB e Reatkl bbiFa:

gl ucose-lowering active ingredient for producing a

medi ¢ f of 58 type 1 and type 2
0 abor o 8 hytobéi 8t EFBH

‘R8and R9 together with the carbon atoms carrying them are
phenyl which may optionally be substituted by methoxy, or
furan and

R7  is hydrogen.

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

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

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

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

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

ot her bl ood gl ucose-lowering 5 active ingredient for
produci ng a nedi cament for | &ering blood glucose.

13. A qg}g@qsa%dePﬁ@rdng&eeg a medi canent conpri sing

one or re of e conpounds as clained in one or
nmore of clains 1 to 6, which 10 conprises mXxing the
2212 TP ooyt st e i b
[ v i ng..thi xt u [ .
sui t ablt%%f'BrCO”g?iﬂ?ﬁ’ﬁrbg’F%@? [Sgﬁ:_st one other blooda glucose-lowering
active ingredient for producing a medicament for lowering blood

glucose.

13. A process for producing a medicament comprising one or more of
the compounds as claimed in one or more of claims 1 to 6, which
comprises mixing the active ingredient with a pharmaceutically
suitable carrier and converting this mixture into a form suitable for
administration.




