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WO 20051121161 PCT/EP20051005959 1 Novel fluoroglycoside
derivatives of pyrazoles, medicaments containing these compounds, and

WO 20fH#134d8hereof 5 The invention relates to substituted quorod?ﬁH§H@005’005959
derivatives of pyrazoles, their physiologically tolerated salts and
physiologically functional derivatives; Several classes of substances
having an SGLT effect have been disclosed in the literature. The model
for all these structures was the natural product phlorizin. From 10 this

" Novel wrerdglyeeditie foboiviriyetassespyticolass destibethzntse ponpaining  these

compcﬂ%}@ Deloa- NoRiRRReRoNne glycosides of Tanabe (WO 0280936, WO
0280935, JP 2000080041 and EP 850948) -

2-(glucopyranosyloxy)benzylbenzenes of Kissei (WO 0244192, 15 WO
The inZzEBT a0 S8BSRteN BuoTeassoFidg dapyaliNsy RhyAzabRSs their

physiolbditess ielesietd/aits Sadiphansloicaindindiivoa)2e684t0esVO
02068439, WO 0236602, W001016147, W002053573, WO 03020737,

WO 03090783, WO 04014932, WO 04 d WO 040184 -
Severy. @%@%@B&%B@%ﬁ:ﬁéﬂ%l%e%%ﬁ%rﬁ? Baf? t iRy PRESRS! 3%‘8%*“ the

literat\087 A8@4nogdkiciyaiirnbege stibidphen ses iheensti(al @roMooY BiiyrizndFrom

this weréybalEPskie SRS v RAKRDAY QORGP W ProbEtBB rights
below and US 2002137903). 25 All the known structures contain glucose as a

Very important structural element. The invention was based on the object

- of prepienipnenel duepidasohvignabr i 0380986 1
tregb typeobaono4tyeend @al&es%@e have now surprisingly found that

- lugrpgheanisdematipe pEpraalasincrete NREUBEt oNET. 344102,
cO I

ounds are ere e partrcu 3/surtable for preventrng and

tre‘é{@& 1%l B 989198PR BRI WO IAVERRE Iherefore relates to
cogipcomgamd shiomynizoR ROIOGsESICBAStOHMY®Re Squibb and Ajinomoto

(WO 02068440, WO 02068439, WO 0236602, WO 01016147,
WO 02053573, WO 03020737, WO 03090783, WO 04014932,
WOQ 04019958 and WO 04018491)

- - O-glycoside benzamides of Bristol-Meyers Squibb (WO 0174835 and
WO 0174834)

- glucopyranosyloxythiophenes of Aventis (WO 04007517)

- and C-aryl glycosides of Bristol-Meyers Squibb (WO 03099836, WO
0127128 and US 2002137903).

All the known structures contain glucose as a very important structural element.

i

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

The invention therefore relates to compounds of the formula |
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R1IRS 112% q B JR4 ON H(r) AN OH 2 R3 in which the meanings are
5 R1 and R2 independently of one gnother F or H, where one of the
radicals R1 or R2 must be F; A0, KH, CH2, S or a bond; 10 R3
hydrogen, F, Cl, Br, I, OH, CF3, N02, ON, COOH, CO-(C1-C6)-alkyl,
COO(C1-C6)-alkyl, CONH2, CONH-(C1-C6)-alkyl, CON[(C1-C6)-alkyl]2,

(C1-C6)-alkyl, (C3-C6)eycloaik
(C1-C6)-alkyl, HO-(CZ-C6)-alk

phenyl, benzyl, (Cl-GEG)-ﬁHK@?(yca bonyl, where one, more thah one or5
all hy€§)gen(s) in the“alkyl, alke

times by F, Cl, Br, |, OW~C}
(C1-C6)-all9H NH2, NH(GH-T
COOH, COO-(C1-C6)atkyl,
(C2-C6)-alkenyl, (C3-Ct
substituted by halogen or (C1-C4)-alkyl; B (Co-C15)-alkylene, where one

. . Or

n Wh'cgf@éﬁ%&ﬁﬁy -, -(C=0)-, -CH=CH-, -C=C-, -5-, -CH(OH)-, -CHF-,
-CFr, -(S=0)-, -(S02)-, N((C1-C6)-alkyl)-, -N((C1-C6)-alkylphenyl)- or

I, (C2-C6)-alkenyl, (C2-C6)-alkynyl, O-
ne, (Cl-C6)-aIkerne-O-(Cl-ﬁQ)-Wl,

nyl angl0-alkylyadigals lfﬁwaoe)}

a ~C6)-alkyl, AN o

fluorine; S

S02N[(C1-G6)-alkyl]2, S-(C1-C6)- -(CH2)0-phenyl,

,SQ2-(C1-C6)- alkyl,
y be™0 - 6*8nd the phenyl radical 20 may

\Subgti to twice by g, CpBr, OH, CF3, NO2, ON, OCF3,
C1-C6)-alkyl, N2; NH2, NH-(C1-C6)-alkyl,
H-C&=(GINC7)-alkyl, phenyl, 0-(CH2)o-phenyl, where

§\I ring may be substitutdd one to three
2, 25 CN, OCF3, 0-(C1-C6)-alkyl,
6)-alkyl, N((C1-C6)-alkyl)2, SO2-CH3,
ONH2; 3 R4 hydrogen, (C1-C6)-alkyl,
)-cycloalkyl, or phenyl that may optionally be

S, éthe alkylene radical 5 may be replaced independently

R1 and¥R2-; independently of one another F or H, where one of the radicals R1 or

R3

R2 must be F;
O, NH, CH», S or a bond;

hydrogen, F, Cl, Br, I, OH, CF3, NO2, CN, COOH, CO-(C4-Cg)-alkyl,
COO(C1-Cg)-alkyl, CONHp, CONH-(C1-Cg)-alkyl, CON[(C1-Cg)-alkyl]2,
(C1-Cg)-alkyl, (C3-Cg)-cycloalkyl, (Co-Cg)-alkenyl, (C2-Cg)-alkynyi, O-
| (C1-Cg)-alkyl, HO-(C1-Cg)-alkylene, (C1-Cg)-alkylene-O-(C1-Cg)-alkyl,
phenyl, benzyl, (C1-Cg)-alkoxycarbonyl, where one, more than one or
all hydrogen(s) in the alkyl, alkenyl, alkynyl and O-alkyl radicals may be
replaced by fluorine,

SO2-NHa, SOo-NH(C1-Cg)-alkyl, SO2N[(C1-Cg)-alkyl]2, S-(C1-Cg)-alkyl,
S-(CHa)o-phenyl, SO-(C1-Cg)-alkyl, SO-(CH2)o-phenyl, S02~(C1-Ce)-
alkyl, SO2-(CHg)o-phenyl, where o may be 0 - 6, and the phenyl radical
may be substituted up to twice by F, Cl, Br, OH, CF3, NO2, CN, OCF3,
Q-(C1-Cg)-alkyl, (C1-Cg)-alkyl, NH2;

NHo, NH—(quCG)-alkyi, N((C1-Cg)-alkyl)e, NH-CO~C1-C7)-alkyl,
phenyl, O-(CHa)o-phenyl, where o may be 0 - 6, where the phenyl ring
may be substituted one fo three times by F, Cl, Br, |, OH, CF3, NO2,
CN, OCF3, O-(Cq-Cg)alkyl, (C1-Cg)alkyl, NHp, NH(C4-Cg)-alkyl,
N((C1-Cg)-alkyl)2, SO2-CH3, COOH, COO-(C1-Cs)-alkyl, CONHp;
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R4

R5, RGORTCejrairpendentina{cne analiyer Nyydeas).aliy b, Boolc

R5, R6, R7 independently of one another, hydrogen, F, Cl, Br, I, OH, CF3,

NO2, 10 CN, COOH, COO(Cj-C6)-alkyl, CO(C1-C4)-alkyl, CONH2,

CONH(C1- C6)-alkyl, CON[(C1-C6)-alkyl]2, (C1-C6)-alkyl,

(C2-C6)-alkenyl, (C2-C6)- alkynyl, 0-(C1-C8)-alkyl, HO-(C1-C6)-alkylene, _
(C1-C6)-, -O~(CGA- Co)-alkyl where. ofe thame
hydrogg]%xﬁét}ﬁe%iﬁag%@l Yg%%&%%@ﬁ%ﬁ?gﬁ%ﬁgé .or phenyl
replace'@l‘%E/'ﬂ%ﬂ%%'%‘?@l\ﬁll‘ﬁsgwﬁm%ﬁaﬁg fgr, (C1-Ca)-alkyk
S02N[(C1-C6)-alkyl]2, S-(C1-C6)-alkyl, S-(CH2)0-phenyl, SCF3,

SO-(C (CH2)0= ~aY .
2o RIS atiat, SN b2 e

6
substit Y up% FRRRSH FdeaRnENYFINERe &°
0-(C1-GEHIBH-(CHE8)-alkyh-NHEHEMH2, NPHEL-coFalky($=0)-, -(SO2)-,

N((CL-CRY 0. M ORGPl Rt ofChple-pheny

where 0 may be O - 6, where the phenyl ring may be substituted one to

three times by F, Cl, Br, I, OH, CF3, N02, CN, OCF3, O-(C1-C8)-alkyl,
b{,v CFS! NOZt

COON,@@@@%@@@&(CQ@M@@S m@@aﬂdﬂﬁim?mé‘wwm tEEOGIH(C 1~
atoms car 0 rat i r ot
complotdt) I ERARCT LRI ARG a0 Talkent, (C2-Co
also be 2HpyRe Prift-(epdraticdnbiey&atis) GJndRamy 1“§i\ﬁ)§ﬁ{ yiRngyO-(C1-
(C1-CoRglkutk(f; 2WBB)ealsany| NG Ghpalkymy|, ovhalichipddogais céisdhe alkyl,
one CH§£I9(5§I%P g@éiggﬁm@;}tfyrgdﬂfﬁé”?ﬁg R0 By1E-el iy fiabhine:
CF3, N R -C4)-alkyl, CONHZ,.C (C1-C4)- alky, F3;
X cO, CRuMNIBS ;‘Qﬁ d?ﬁlé\é'[g@?- -H&?Pé?ﬂg(}’ﬁ& é"&%“ée)“a‘ky"
(C2-C5RajkinlemhelGR-C5)dlynylen8OmiereGn )-edan, cas@GhEldr eophenyl,
CH2 9r@@é%&:nge\égbss@e'mg—wfqz%iﬂhwy@%awn%@,b%oa, OB2and the
bond; 4 , R9.independently of one another, hydr , 203H,
residueP%ﬂ‘ééﬁ&ﬂ%%@%@ﬁ&%}?ﬁo‘?g 84%&%@33%@%@%‘&9%3?&?’ NO2,
may beCdlibetititedirdepSmtartyl of Gnd ahethgh BYH{E1-C6)-alkyl, OH,
(Cl-CGNﬁ§|ky|ﬁPﬁ(@’g‘1d§§Qaﬂ‘<§);a|kmmﬁ{l@gl‘éﬂ@tﬂigafmﬁ@@(m—Cs)-alkyl,
OSOSHﬁfll\elansz/t, O-(CHp)g-phenyl, where o may be 0 - 6, where the phenyl ring
may be substituted one to three times by F, CI, Br, I, OH, CF3, NO»,
CN, OCFj, O-(C1-Cg)alkyl, (Cq-Cg)alkyf, NHp, NH(C{-Cg)-alkyl,
N((C1-Cg)-alkyl)z, SO2-CHgz, COOH, COO-(C1-Cg)-alkyl, CONH2;

or

R6 and R7 together with the C atoms catrying them a 5 to 7 membered, saturated,

partially or completely unsaturated ring Cyc1, where 1 or 2 C atom(s) of
the ring may also be replaced by N, O or S, and Cyc1 may optionally be
substituted by (C4-Cg)-alkyl, (Co-Cs)-alkenyl, (C2-Cs)-alkynyl, where in
each case one CHy group may be replaced by O, or substituted by H,
F, Cl, OH, CF3, NOg, CN, COO(C1-Cq)-atkyl, CONHy, CONH(C1-C4)-
alkyl, OCFg;

CO, O, NH, 8, SO, 803 or a bond;

(C4-Cg)-alkylene, (Co-Cs)-alkenylene, (Co-Cs)-alkynylene, where in
each case one or two CHp group(s) may be replaced by O or NH;

CO, NHCO, SO, SO2, or a bond;
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NH-(C1-C6)-alkyl, N[(C1-C6)-alkyl]2, NH-CO-(C1-C6)-alkyl, NH-sugar
residue, NH-SO3H, (C1-C6)-alkylene-NH2, (C2-C6)-alkenylene-NH2,
(C0-C6)-alkylene-COOH, (CO-C6)-é1kerne-CONH2, (CO0-C6)-alkylene-
CONH-(C1-C6)-alkyl, (Co-C6)-alkylene-SONH2, (C0-C6)-alkylene 10
SONH-(C1-C6)-alkyl, (Co-C6)-alkylene-SO2NH2, (Co-C6)-alkylene-
SO2NH-(C1-C6)-alkyl, adamantyl: or R8 and R9 to AW

R8, Rgcarryin e W@Sﬁo PRe Oé?r%eeéi @a&%? Sé’ﬁ‘r?@g'gczg%g@% (%]I%Q%r’ (Cr-
more CER)gispbsdiare fing PranarsoWdacpiaras BY hesaliy, fadisalymay be
m'su?l?éltﬁ%%iﬁﬂlﬁecﬁ“hﬁ@épgﬁbééﬁ_t@ﬂlﬁﬂpWB@ﬁcﬁh@r?ﬁW@ﬁC@&aWUIﬁfﬁ'bf(c?cb‘)"

e alkyl radica tituted in e er,
(c1406?-’§N?§f?‘?5§,E{c?ie-é%l;ﬁ%@%’n@%ﬁ?@&%ﬁﬁéﬁ?ﬁ%@& ,C%?zaH‘ NH2.
NH-(CINEBIGAGENTOA. R G- N (-G8 Gy a2 YbarNH-sugar
Eg%dggre(ﬁiéc@)ﬁcthy@ngm\lF(Z‘.q()@%)c‘eﬁkﬁ&aeymﬂ,@;N¢ﬂ2,3~Ce)~alkenylen6-NHz,
- - e- -G6 -
(c:o-c:eg)@é’ll"??SI "r%%%i%é@%ge)-éﬁ?ﬂ %]%ng%ﬁgé‘o&%%) alkylene
(Co-coi-aiYitfe1semmalith -c ol @k@lﬁﬂ@?—%& Ml ooigLe)-alkyiene-
(CO-CRaKHErSa pNRYC 1- 0 )-alis)atinddhe-Biiyhideeuti¢aly Ce)-alkylene-
accept 5 W%ﬁf-f%@ta ngggmgﬁiglu%? mean compounds derived
s and Kef '

from aldos es Itaving 3 to 7° ¢arbon atoms, which may_belon

R8 anebRfe Degathasrisdthafepnbiualaitnersning HRTHJSATL RIS Zudaﬁf%bered-
alcoholgsiusaieehaitig g2 (Jatleea belenammdaCactiie dpoups of the ring may

Koheniygkatss TOIIEY Hlpe) YONRXARRIERIVNEGAY RESMEBINEE+-Co)-

are 30 glucose, mannose, fructose, gglactose, ribose, eryth -

gcheraﬂgM&Vd\é’,h%’?dd?{E’ptﬂfo&?befu%gjlanﬂﬁ%‘,‘aﬁlé’ t&Egmﬁ[’%?%f@éjﬁ%%igi ay be
acid, gatattstitwiErdodepgindenityadf@ryaruedits ByidCmaimieHiyhd@t, (C1-Ce)-
The com o o 2 e o Sy

over accur in a_and beta forms.

pointo O INUOLIEY N ECRACetreS TR N0 b aHdeh (athoch! altene-
restrictidttizAll éeiGiog-athepyeneshtfithe féfrncizs)-atevienade@Phine (Co-Ce)-
Dfﬁ_sentém«gﬁéﬁ@mcﬂuﬁsren%@@igﬁ@it@@f@n@m%tm&rmnw 1in(Co-Ce)-
which the MEANIREGIAE > A BpillARShe-SONH-(C1-Co)-alkyl,  (Co-Co)-

alkylene-SOoNH», (Co-Cp)-alkylene-SO2NH-(C1-Cg)-alkyl;

and the pharmaceutically acceptable salts thereof.

Sugar residues mean compounds derived from aldoses and ketoses having 3 to 7

carbon atoms, which may belong to the D or L series; also included therein are

. aminosaccharides, sugar alcohols or saccharic acids (Jochen Lehmann, Chemie der

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

The points of linkage of A, B, R3 and R5 to the ring can be chosen without restriction.

- All resulting compounds of the formula | are included in the present invention.

Preference is given to compounds of the formula | in which the meanings are
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R3

R4

another GHE g

R3 hydrogen, F, CI, Br, I, OH, CF3, NO2, CN, COOH, CO-(C1-C6)-alkyl,

5 COO(C1-C6)-alkyl, CONH2, CONH-(C1-C6)-alkyl, CON[(C1-C6)-alkyl1,
(C1-C6)-alkyl, (C2-C6)-alkenyl, (C2- @6) -alkenyl, 0-(C1-C6)-alkyl, HO-
(C1-Ce6)-alkylene, (C1-C6)-alkylene-O-(C1-C6)-alkyl, phenyl, benzyl,
(C1-C4)-alkylene-OOOH, SO-(C1-C6)-alkyl, where one, more than one or
all hydragen(s) in the alkyl radicals may be replaced by fluorine; or 10 R4
hydroget, M-@@}Qaﬁiyl, (C2-C6)-alkenyl, (C3-C6)-cycloalkyl; B
(CO-C6)-alkylene, where one or more C atom(s) of the alkylene radical

may bepcgia Irrdem%neently@mreragrque@bm@- CEEA)-COC1-Cp)-alkyl,

-CH=C

N((C1- 2@9@9@;@) e LR N ?% I QONKC o -alkyll,
preferrd@ ecag)cllids dﬁm&ﬁirﬁi&%'l/bré%% Uspirel tHe-§Ggedre)-atkyl, HO-
residue %‘f@é’ﬁﬁﬁ@éweOk@fld:éh%ﬂi?r@@@k@rmsrrmmme;a 3mmh§l, benzyl,

e R ST IR, g o o

hydrogen aﬂdwzsrm(ﬂwume aikyhﬁrhqﬂlérmeyaha rﬁﬂ@%@b&éﬁr igg; or
Ais 0, NH; R3 IS hydrogen F, Cl, Br, I, OH CF3, (C1- C6) aIkyI

(C3- C6)q ?% 1@4 g@rad C%@kgrore
than one or a roge in th als may e rep aced by
fluorine; 35 R4 is hydrogen (C1-C6)- aIkyI (C3 C6)-cycloalkyl; 6 B is

(CO-C4Yalkiehalkyimare, onecre more @ mong Sy cftana(ajkgidhe raitidane radical
may be replaged i emem&ve%ﬂae thaT BreO-aniF&) by HECH=(C=0),
?ﬁé R@gﬁepe ntIy ?I‘Q'Eﬁ (SO2)-,

COO(CIN(E)4alkg): m(meewéa@r@@ﬁmlm}@mhﬁmleeey BkghiH-.
CON[(C1-C6)-alkyl]2, (C1-C6)-alkyl, (C2-C6)-alkenyl, (C2-C6)-

Further preferred compounds of the formula | are those in which the sugar residues
are beta(8)-linked, and the stereochemistry in the 2, 3 and 5 positions of the sugar
residue has the D-gluco configuration.

Preference is further given to compounds of the formula I.in which

Ri
R2

R1
R2

A

R3

R4

is hydrogen and
is fluorine;

or

is fluorine and
is hydrogen,

is O, NH;
is hydrogen, F, Cl, Br, |, OH, CF3, {(C1-Cg)-alkyl, (C3-Cg)-cycloalkyl,
(Co-Cg)alkenyl, O-(Cy-Cg)-alkyl, where one, more than one or all

hydrogen(s) in the alkyl radicals may be replaced by fiuorine;

is hydrogen, (C1-Cs)-a[kyl,_ (C3-Cg)-cycloalkyl;



alkynyl, O-(C1-C8)-alkyl, HO-(C1-C6)-alkylene, (C1-C6)-alkylene-O-(C1-
C6)-alkyl, where one, more than on%]or all hydrogen(s) in the alkyl, 10

alkenyl, alkynyl and 0-alkyl radicals may be replaced by fluorine; NH2,
NH-(C1-C6)-alkyl, N((C1-C6)-alkyl)2, NH-CO-(C1-C6)-alkyl, or R6 and R7
togethgy (EaEHs-Shgiems, eiarieoieor aler Clatbmenbbted alkylene radical

turated, partiall letol o i O d.aliylone wadia
gy A R D D e
optionaB5E Klibsteitaiby, (E1Ee6)-Atka: 2Ny alkenyl, (C2-C5)-

alkynyl, where in each case one CH2 group may be replaced by 0, or

5 RS, R Lgﬁg‘j@%%g%%ﬁ%ﬁée%@%%%m%%é%lfg‘tgtg&/'iQ@I\”dﬂ?a NO2,
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(O L ORI SPGB G- GRN 2, SONH(CH-
CH2 grogMaliyinCnepiaCar-aikoilr, NEh ZssY- 4d@iO(Bi-x),aAkieoit. (C2-Ce)-
Partculgs e SIRe (RGNSIRIP FRTRENNSS PARAIALD (1 b piIY1eR8-0-(C1-

is hydroge fluorine; A'is O; 35 R3is CF3 thyl, l;

R4 o bl SR e AR e e e D W e o
the alkysifrersdditayméaprie Cepliyb thitidalse nuen e seplases by 8ppiing:,
“(C=-O)NFOHRHR(CEZ)- atft INHCAOCR Pamd )b, I TOAL Ky ratkyl,

(C2-C4)-alkenylene, where in each case one or two CH2 group(s) may be
replacel'by 0 or NH; 10 Y is CO, NHCO, a bond. Very particular

R6 anprRiEretogathgivenitty domoraser erfdnsuikien iR 5 to 7 membered,

Y

saturated, partially or completely unsaturated ring Cyct, where 1or2C
atom(s) of the ring may also be replaced by N, O or S, and Cyc1 may
optionally be substituted by (C1-Ceg)-alkyl, (C2-Cs)-alkenyl, (Co-Cs)~
alkynyl, where in each case one CH2 group may be replaced by O, or
substituted by H, F, Cl, OH, CF3, NOg, CN, COO(C1-C4)-alkyl, CONH2,
CONH(C1-C4)-alkyl, OCFs3;

is CO, O, NH, a bond;

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

is CO, NHCO, a bond.

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

R1

R2

A

" R3

R4

. is hydrogen;
is fluorine,
is O;
ils CF3, methyl, isopropyl;

is hydrogen,
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Y

RI is hydrogen; 15 R2 is fluorine; Ais O; B is -CH2-; 20 R5 is hydrogen,
Cl, methyl, ethyl, OH, CF3; R6, R7 are hydrogen; 25 X is CO, O, a bond,;

L is (Ci-C3)-alkylene, (C2-C3)-alkenylene, where in each case one CH2

group may be replaced by 0 or NH; 30 Y is CO, NHCO, a bond.

Particylayly p red. compounds of the formul in wh h the
cubsl3AE o SR SR B & AASceT O (IR S Al R gadica
occupmﬁbadﬁdaneqomdammdﬁhﬂmo’émw)ammaﬂoye@“pe(ﬁiemar -CHF- or

preferepes.is further given to compounds of the formula I in which R8, R9
independently of one another, are hydrogen, SO3H, sugar residue,

- (C1-C4)-alkyl, where the alkyl radical may be substituted independently 8

of oneiafgthdp.ondendore times by (C1-C2)-alkyl, OH, (CrC2)-
alkylene-OH, OSO3H, NH2, CONH2, SO2NH2, NH-SO3H or adamantyl;

or R8 th

memb e Sha e i e Smeriai Widhe THTadch Lale one o two
which fridg SOWRERYE 6 mptesssaPrdHE2)-alkylene-OH or

SO3H, plperldlne azepane pyrrolidine or morpholine. In a particular
embow ds of the formula I, the substituents B and 10

X are |spoéeJ|n para posmon on the phenyl ring. In a further '
embodiment of the compounds of formula I, the substituents A are

Very pdiSipotathire feositics i3, @vienpositionpband RS ithpdeitionis ldn tkkigyrazole

R1

R2

A

B

RS&

ring. 15dmadiddaey, embodiment of the compounds of formula |, the
substituents A are disposed in position 5, B in position 4 and R3 in
position 3 on the pyrazole ring. The alkyl radicals in the substituents R3,
R4, R5ISHBIGRNER8 and R9 may be either straight-chain or branched.
Halogen means F, Cl, Br, i, preferably F and Cl.

is O;
is -CHo-;

is hydrogen, Cl, methyl, ethyl, OH, CF3;

R6, R7 are hydrogen;

Y

is CO, O, a bond:;

is (C1-Ca)-alkylene, (C»-C3)-alkenylene, where in each case one CHa
group may be replaced by O or NH;

is CO, NHCO, a bond.

Particularly preferred compounds of the formula | are those in which the substituents
A and B occupy an adjacent position (ortho position) and R3 occupies an adjacent
position (ortho position) to B.

Very patrticular preference is further given fo compounds of the formula | in which

R8, RS independently of one another, are hydrogen, SOs;H, sugar residue,

(C1-Cy)-alkyt, where the alky! radical may be substituted independently
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20 In one embodiment, there are provided compounds of the formula | in
the form of their tautomers, racemages, racemic mixtures and pure
enantiomers, and to their diastereomers and mixtures thereof. The

disclosure herein includes all these isomeric and, where appropriate,
tautomeric doemsobthercompoundaafethtinerenuiy [T hése-alkysoriétic (C1-Co)-

forms cgikfieRhiainebcpovHmetioRsieveDiNat (INSeS®; RS Adamanty!;

express% described. In one aspect, there is provided a medicament
comprising one or more of the compounds as disclosed herein. 30 In
R8 angdridthertagptar thdtie iprdViddara wRidcaghdRedriPiiiig Bntof nioganbered,

of the campawywising @Msgéi@a@infmﬂ ﬁﬁ@ Qfdnprefhiﬂpﬁazme which may
glucosegyer ”85%5'\" el fi&/g a%}e Salyi H{%ﬂ@ﬂ% ReLeplagis salts

are, becauset eirsolu ris gt ater at of the startlng or
basic caHRSHIgHIR, ﬁé@ﬁ’&ﬂﬁﬂ?\gﬁ‘i{%f@fﬁ fﬂ@(‘im IBBplications. These

salts must have a pharmaceutically acceptable anion or cation. Suitable

in a B%W@Hm%%?ﬁ%ﬁtﬁ%ecaﬁﬂ%moﬁ%ESfQFrFﬂﬁaCPWEUQ&%%@S B and

|nvent|on are salts of inorganic aci ch as hydrochloric acid,
X are (iRREBRITIP 22 PRBLIGAPR ! %ﬁ’e‘? iﬁlﬂgrlc nitric and sulfuric acid, and

of organic acids such as, for example, acetic acid, benzenesulfonic,

In a ﬁﬁf}?&'ceﬁiHﬁ‘dl%ﬁf‘QﬁUﬁ?@'%JME@J&%SQ@PQB%@WW“%@@U%&%&MS A are
dispo eé)c lact b|o C maecgna 'ﬁa Ssﬁ%nesucol%lgh Crﬁ:trﬁc razole rind.
P ?) I‘Ué?woe C%H&I?Qﬁ Bl ach! 518 BRAMaceltca] f/)yaccep?amgS

basic salts are ammonium salts, alkali metal salts (such as sodium and
In a ﬂﬂ’tﬁéﬁilﬁmtﬁﬁltﬁieﬁ{k@lﬁnﬁl@a&b\m@tﬂh@"@f(wdﬂlaa magnessubsdngnis A are
ium s S I 8
sepo R B R I R postensantiep g s
15 20 25 30 359 ethylenediamine.

The alkyl radicals in the substituents R3, R4, R5, R6, R7, R8 and RS may be either
straight-chain or branched. Halogen means F, Cl, Br, I, preferabiy F and Cl.

in one embodiment, there are provided compounds of the formula | in the form of
their tautomers, racemates, racemic mixtures and pure enantiomers, and to their
diastereomers and mixtures thereof. The disclosure herein inciudes all these isomeric
and, where appropriate, tautomeric forms of the compounds of the formuta |. These
isomeric forms can be obtained by known methods even if not (in some cases)
expressly described.

in one aspect, there is provided a medicament comprising one or more of the
compounds as disclesed herein.

in another aspect, there is provided a medicament comprising one or more of the
compounds as disclosed herein and one or more blood glucose-lowering active
ingredients.

Pharmaceutically acceptable salts are, because their solubility in water is greater
than that of the starting or basic compounds, parficularly suitable for medical
applications. These salts must have a pharmaceutically acceptable anion or cation.
Suitable pharmaceutically acceptable acid addition salts of the compounds of the
invention are salts of inorganic acids such as hydrochloric acid, hydrobromic,
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Salts with a pharmaceutically unacceptable anion such as, for example,

trifluoroacetate likewise belong within the framework of the invention as

useful 5 intermediates for the prepa?‘éltion or purification of

pharmaceutically acceptable salts and/or for use in nontherapeutic, for
phospéxaimphedtaphiospiyopls atitis afid es téfunid pojdicdogicliyriact awds such as, for
exam@e/1Vakisc UseiliNepRin A B IRARY BRYSIVIeYicallk lolsiedIarbmEYeiearic,

a com%ou 1d of th .formulzf\ I ﬁ%f:atgf gvgntlon, 10 for example an eater, ffoni
gluconfyA¥ACHEmIRRPRINR to & HAmAEPAIRH Gis, T ERanBiEiCa HIRIBATESU OIS,
succiriblepddbrengdirfenicoantitedayicaasienpduiiabie tihbasmageutionly acceptable
basic adiie areetapRligithareafy irinlaaisallsBIactisnsh desivibiematdl potassium

o) S PRGBS S i S0 5 eSSy P o
tromegragsaanpeyetipsi ety vive-#y eresiapilndistire aRarenlysine or

These prodrugs may themselves be active or not. The compounds of the
invention may also exist in various polymorphous forms, for 20 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. All references to
"compound(s) of formula 1" hereinafter refer to compound(s) of the 25
formula | as described above, and their salts, solvates and physiologically
functional derivatives as described herein. In one aspect, there is
provided a process for producing a medicament comprising one or more
of the compounds as disclosed herein, which comprises mixing the 30
active ingredient with a pharmaceutically suitable carrier, and converting
this mixture -into a form suitable for administration Use 35 In one aspect,
there is provided the use of the compounds as disclosed herein for
producing a medicament for the treatment of type 1 and type 2 diabetes.
In another aspect, there is provided the use of the compounds as
disclosed herein for producing a medicament for lowering blood glucose.
9a The embodiments disclosed herein further relate to the use of
compounds of the formula | and their pharmaceutical compositions for
inhibiting SGLT 1 (sodium dependent glucose transporter 1). SGLT 1 is
involved in the intestinal uptake of carbohydrates, in particular the
intestinal uptake of glucose (E. Turk et al., Nature
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51991, 350, 354-356). Inhibition of the absorption of glucose inhibits the
rise in the blood glucose concentration. Thus, inhibitors of SGLT 1 are
suitable for the treatment, control and prophylaxis of metabolic disorders,
especially of diabetes mellitus. 10 The compounds of the formula | are
ethylegistirguisbed by beneficial effects on glucose metabolism; in particular,
they lower the bIood glucose level and are suitable for the 1520 25 30

3510 treat ent pe 1gand t%pe 2 dlaﬁ4 etes. The com ounds c?_,
Sailts o8 @ WNe HPRPEBRIBRG AR o%H bi@5d Tor example,
tnﬂuog:bacawaao\iwleem@@cheémwrwibmtsﬂ(anfram@ 5fTthecompotindsasg useful

intermiBaifAENYER kﬁéepﬁ‘éréﬁ%tﬁwﬁ?'%tﬁﬁiﬁﬁ%i@ﬁ%ﬁ'ﬁﬂ'ﬂ?rﬁﬁ@é&ﬁ@ﬂlwrﬁc@éﬂﬁ%ie salts

age romd etes uch as ore mpl ne th retlnopathy,
and/oail%rr(g%a nynaonn(i syn roifﬁg IRP ?ni?o‘éii&a%i’ﬁr%%%ﬁ myocardial

infarct, peripheral arterial occluswe diseases, thromboses,
The agenoseResiodgdidpMaliabnEnMunedibeasSessadtoinyriine gigeaseso any

physaéfﬁ‘c%ﬁgérSi%@@@'&eﬂ?ﬁfe‘s‘g oMb BEIRERR BRIt ﬁﬂﬁ%ﬁ %J{P?es'ﬁ!\/entlon

iIzophrenia an ectious diseases, erence

for ex&m%@m@%%‘étm‘é'ﬁf‘o‘?‘ﬂy%@'Bﬁéf%}l?é‘ i%%ﬁ%?é@"ﬁﬁb%?'?h%s for exampie a

humaprevebt®tododtrédinmetht of latiirdatyage doonpdiatibtdshsyfulrome Koarah active
metalShBsitefegemulations 15 The amount of a compound of formula |

necessary to achieve the desired biological effect depends on a number

of factors, for example the specific compound chosen, the intended use,
Physiglegiadiy dfrdinndbtiativaties talselintiatcontitiongst tidhratenpdineds of the
inventigHy QQ%E&:@B@@V&W i@x@%@&ﬂ fFP“@Qa"d@M%M@H&(W% fem. 1994,
42, 5? @? %n%sg g 25 gneyrﬁl np Bo k"@%amvgftg%d 5 ht fg ! ?)fﬁl 3 nl\?ention

gfda ingle-dose Ttormu a fohs which Can b m|n|s ered

TheS%ﬁamﬁ@@éma%y fhem&aisie beaptétécopicapisules, may contain, for

example, from 1.0 to 1000 mg, typlcally from 10 to 600 mg. For the

t n Nt
e o AT Ao RS e, 0
examgie as amorphous and crystalline pol ymor;} ous 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.

All references to “compound(s) of formula I” hereinafter refer to compound(s) of the
formula | as described above, and their salis, solvates and physioclogically functional
derivatives as described herein.

In one aspect, there is provided a process for producing a medicament comprising
one or more of the compounds as disciosed herein, which comprises mixing the
active ingredient with a pharmaceutically suitable carrier, and converting this mixture
into a form suitabie for administration

Use

in one aspect, there is provided the use of the compounds as disclosed herein for
producing a medicament for the treatment of type 1 and type 2 diabetes.

In another aspect, there is provided the use of the compounds as disclosed herein for
producing a medicament for lowering blood giucose.
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‘25 pharmaceutical composition with an acceptable carrier. The carrier
must, of course, be acceptable in the sense that it is compatible with the
other ingredients of the composition and is not harmful for the patient's
health. The carrier may be a solid or a liquid or both and is preferably

The emboedimentnitishlosenpeirin futhengriaiests the aieanplecampeatids, of the

formu?ﬁhipfhﬂ%ﬁwtﬁé’!fﬁt%ﬁéfﬁ@c@@@élt%@ﬁﬂ@d@mm@%pfimﬂtﬁﬁﬁye§@LT 1 (sodium
depenggnet Héooéré?ragoﬁqrﬁgge '[IC§H§/ l}ve SUb\fé??fe'o% Ilke,[w§ g‘euptake of

Inc er CO@?OUI’] SO formu armaceut caI

e e sl ™ Neture
1991, PBSOMaceLs®8) nhetiiisitisnvdiiche esssotistiyrcan syt afgpixingtite the rise in the

blood '@ isatswHbpRaimACcoagirally rﬂh‘r‘ﬁﬁé’@b@f cggslers andjar %B@@tsfor the

armaceutical compasitions of the invention are those suitab|
treatmgat, reemirchaicaPiRaviPier Sx sl lifiesfcihd StRGhRpaRIndiabetes
mellit@though the most suitable mode of administration depends in each
individual case on the nature and severity of the condition to be treated

and on the natyre of the co ou 1,11 use

The CQRBUIR e S A 2ot N B BRI o Slucose

metaholis i tire FeHlrrkishthewavshtidnordarbrense ievgiendeeciiitaide for the
gastric juice-resistant formulations. Suitable coatings resistant to gastric
juice comprise cellulose acetate phthalate, polyvinyl acetate phthalate,
hydroxypropyl 5 methylcellulose phthalate and anionic polymers of
methacrylic acid and methyl methacrylate. Suitable pharmaceutical
compounds for oral administration may be in the form of separate units
such as, for example, capsules, cachets, suckable tablets or tablets, 10
each of which contain a defined amount of the compound of formula I; in
the form of powders or granules; as solution or suspension in an aqueous
or nonaqueous liquid; or in the form of an oil-in-water or water-in-oil
emulsion. These compositions may, as already mentioned, be prepared
by any suitable pharmaceutical method which includes a step in which
the active ingredient and the carrier (which may consist of 15 one or more
additional ingredients) are brought into contact. The compositions are
generally produced by uniform and homogeneous mixing of the active
ingredient with a liquid and/or finely divided solid carrier, after which the
product is shaped if necessary. Thus, for example, a tablet can be
produced by compressing or molding a powder or granules of the
compound, where appropriate with one or more additional
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20 ingredients. Compressed tablets can be produced by tableting the
compound in free- flowing form suc%';\s, for example, a powder or
granules, where appropriate mixed Wwith a binder, glidant, inert diluent
and/or one (or more) surface-active/dispersing agent(s) in a suitable

 treatmemcTingpdioidad tablets dambmerdthicedinponidingahdhesaipreibe, employed

alone g@icn,iSé{g,ﬂgm%ﬁgﬁor%@p%ﬁ,g}qigiggad 38050 dighe diRRE RGredients
_ .25 suitable machine. Pharmaceutical compositions which are suitable for
(a”t'd"i‘}é%%)(sublingual) administration comprise suckable tablets which

contain a compound of formula | with a flavoring, normally sucrose and

The cﬁﬁﬁqr@%%f)gﬁﬁ%ﬁm@ 1 ald?te Rﬂﬁ&ﬁ%ﬂifﬁ?‘@ﬂ)ﬁ%@ﬂ@ﬁ?ﬂi@ﬂr@hﬂuﬂﬂéatment
a elatin and glycerol or sucrose I

of tatep AVRAB N AP Gon A atTe 1 XA R ERLIRREATY. telinopalry

neuropstiterag isynsirasne of singlesiiyscRyppasiialidafatcion cdrypeardial infarct,

periph8rareeRstiy ouxingheecdivpasss, dhmibedesnuletdrivititlenssts, nidlammations,

immun:égsuﬁgggggl SQ“H)@F@SF\% farexpEpeARRO3bUtEl SshINPINAES, asthma,

ng miXture. 12 Combinations with other medicamen

; . sThe. .
osteopERfIBURRBLH HESRIRMTo AP RS GnRESIZRRITERSIR o 'eg%ﬁﬂm&sease&
preferavite beingr ghoer forttier pleatmact|ofityily dctivel stipstahclishabsh and for the
prevergl%\ﬁeam FRAMRIe o faver FiSrRRRstabslisialgbRNRes @ obesity.

Isorders frequently associated therewith. Examples of such

medicaments are 1. medicaments which lower blood glucose,
Formudatidginisetics, 2. active ingredients for the treatment of dyslipidemias, 3.

antiatherosclerotic medicaments, 10 4. antiobesity agents, 5.

antiinflammatory active. ir ients 6..active ingredi rihe ;
rhe o ALST RGN AR FotENe s 4o e A Doiogn
effect fppenieneior thekemAbRIPRABIGRRRISIE SB§!ifompound chosen,
the intingledienis, fitretimeddeathedtof sbatidailareldhe tinkateondjtEdierfidherpatient.

The digilsﬁ HBRLME i ananPis vREtiM §E aRmRc AN GRYBRInRY @jReing fom 3 mg

soclated with digbetes,. Th bi ith th f ‘
and SQ o B e T SRR B R R gy
Singleidipsevionaniations avlich Aamibetedonnisteredcarally, such as, for example,

- tablets or capsules, may contain, for example, from 1.0 to 1000 mg, typically from 10

to 600 mg'. For the therapy of the abovementioned conditions, the compounds of
formula | may be used as the compound itself, but they are preferably in the form of a
pharmaceutical composition with an acceptable carrier. The carrier must, of course,
be acceptable in the sense that it is compatible with the other ingredients of the
composition and is not harmful for the patient's health. The carrier may be a solid or
a liquid or both and is preferably formulated with the compound as a single dose, for
example as a tablet, which may contain from 0.05% to 95% by weight of the active
ingredient. Other pharmaceutically active substances may likewise be present,
including other compounds of formula |. The pharmaceutical compositions of the
invention can be produced by one of the known pharmaceutical methods, which
essentially consist of mixing the ingredients with pharmacologically acceptable
carriers and/or excipients.

Pharmaceutical compositions of the invention are those suitable for oral, rectal,
topical, peroral (for example sublingual) and administration, although the most
suitable mode of administration depends in each individual case on the nature and
severity of the condition fo be treated and on the nature of the compound of formula |
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ingredient combination can take place either by separate administration of
the active ingredients to the patient or in the form of combination products
in which a plurality of active mgredf%ts are present in one
pharmaceutical preparation. 25 Examples which may be mentioned are:

used ifVRIIRNSLCS %Hé@&z%ﬁ'%ﬂggﬁé'ﬁé %@S%@é@%f@%@@%@ forheiBeds also
Delong U BRI RE A5 & MR P o A 203 2t and gasti

~ juice-regigiginbdacninalinrsallSngatie mmquéﬁt@m‘vég sgaptdg, fice comprise

ceiluIo@éamﬂ&té@tuﬁmﬁ%MW%@Wlswomé@ét&tédraﬁhtmdt@themydroxypropyi~

mmhylaesc élng?nﬂwg%?[/( dlégn%%fclgg ?yg’%a}r%Pp[I]’f Tﬁ%@?g@?ﬁg J g %methyi

methagg}g@n of Novo Nordisk A/S. 35 The orally effective hypoglycemic
active ingredients include, preferably, sulfonylureas, biguanides,

Sustabl@ 'é'ﬂ%x%@rﬂ g:'@l‘?r%%n?&’ trapQifinesliansgsn FePHEase the form of

inhibitors onists, oral nists, DPP Vi itors,’

on ant LP-1 ago
Soparall aLR S B e RIS BREEBIPT (iseblets.
each 0§ WhBI6EIBaiNd mmmemﬂmwﬁse@mm@dmmmm@m.mhe form of

powde%ék‘"ﬁ%iﬁi@@@ kbibgoatinWasesrafisirrasosqiesis aidiehaqueous liquid;
od

or in tESREPSOAPLOTS Gl SlEst BiR B%%dgadéom%sg S may, as

olism and Teadto a change inthe com

airead&‘:omﬁﬁﬁﬁ%%h% @'&M%oewn@% GuitRldiane ?ﬁmﬂmﬂm@k 'Bod which
includd?Xdr stegu idatanichnithacisteyén grgchelivs:ivnich thet oartier AvRlale penydennsist of

one OW'HHHJQB%F%@I@%% aa‘?%”ﬁr%@ﬂlezﬁmb{‘?&wt %@%d}'ﬁ‘(ﬁ@g%ﬂs are

poun ormula | are administered mcfgom magilonw

genershLACUGTH G CHRBRFHE ROFPREE oI coh B AL P dient wit
a liquitbrandéor afioaly cdividrrhtiepliditasisttaaites which ithaepteduepdscshaped if

necessHHEOPRUY! W@%&@%bl@@?@ﬁ@'ﬁrﬁm@yﬂmﬁ hes¥lageor molding a
powdeg]:?)"gé%%gsee Q %%/ng BOQf-dngll %%é°%8r§§48r;W8 ‘%Ogﬁg ?i‘ |W (Pe a{;jdltlonal

ment t e compoun

'ngred%%r(ﬁ%ﬂtpf%?%%ﬁm%@e@d‘ |H%MHS§Q$W%@%&Q&H9I&@B%@%@ free-
flowingdoaxasiple, de|bidtamicen ghbenglamide, ofligizitheles, ghtvegiraferopriate mixed

with a binder, glidant, inert diluent and/or one (or more) surface-aclive/dispersing
agent(s) in a suitable machine. Molded tablets can be produced by moiding 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 fragacanth, and pastilles which
comprise the compound in an inert base such as gelatin and glycerol or sucrose and
gum arabic.

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

in combination with an active ingregdient which acts on the

ATP-dependent potassium channel 6f the beta cells, such.as, for

example, tolbutamide, glibenclamide, glipizide, glimepiride or repaglinide.
CombitailibRROAMPeiaeRietiie searainds of the formula | are administered

in combination with a biguanide such as, for example, metformin. Ina -

further embodiment, the compounds of the formula | are administered in,
The casormingsonlila nvridipnigas it 2dMbisieiRth RIoRS Q5N domEEiation with
one oroRpeMbetisephdhaaainicris adtthe fubwstancas whivinistredfvr example,

favoraﬁ%m?f?@&gn W'tl?rfefgl?cﬁ@ dinadienseush gs: c@cﬁﬁ%‘f‘éolﬁeaﬁliﬁ%@”@ssociated

tazone, rosiglitazone _or the comFounds disclosed in WO 97/41097

therewgh&)qq ?‘% ﬁ&@éﬂ%{ﬁ{aﬁﬂ%a ¥ particular
1. Widif@vedisydiich-inetbybiboxglpepsaaasiitianeliosxy]phenyllmethyl]-
%éz&éﬁh@é@t@%@wnﬁeIﬂémm@mtmdiww@mwpounds of the
h rareiad |n|stered in % mbination with a DPPIV inhibitor as
RSG5 0008, W099/61431, W099/67278,
mwssﬁyggﬁMa/?zzgo WO 02/38541, W003/040174, in 14 particular
Brﬂﬂfﬁlh(ﬂnwtd@pemiyb?m@mﬂﬁplﬂi@xo -2-pentanammonium chloride),

e r cﬁgzts for the treatment of malignant tumors
-[2-]3-hydroxyadamant-1- amlno )acetyl]pyrrolidine-2-(S)- carbonitrile),

g tfi‘(f@%oﬁg)a& WSl droxy-1,1-
dictizthjnested)antntinteniipshratiotn- Q*@hrbtﬂﬂﬁlléfessure
@&R@W@a@éﬁd@m@e brineheeBbpaReniotshenavention, the
SRS SRR e d S16 AT KIRIRIP B0 RIS B Btions caused
PPRRgY ma ag Snist such as, rPor example, rosiglitazone, pioglitazone.
by Wﬁ%@tﬁ%%@w&ﬁ%@%f the formula | are administered
in combination with compounds with an inhibitory effect on SGLT-1

They g%g 9@%@'@85%@%@'\5% F%%'Bb@&r%qm@ﬁttaﬁ/\/@ the formula | in

2004/052902 3, In ane embodi
particuigg éefnaowm TORARE TS aerﬁ%ﬁst%%&gn’é@%ﬁ Hhor Sl active
ingredembegiodrisiatice dandake qehasitimrdxaselsraigadministeativsaf the active

ingred @?ﬁse@ hRel ﬂénm?r W%%Wfd@ﬁ]mﬁﬁ% | eriaemimistenen B plurality of

ati Wt more, than one of the afore entione, ompounds e.g.
active fﬁ%r(ﬁ‘f{] Eﬁ.é‘ﬁe\/&‘ tR rgdﬂo%d%gmﬁ%c F}e%asuﬂgcj)nylurea and
acarbose, repaglinide and metformin,
Examples which may be mentioned are:

cos»:-«::»sn.«h.ww

i
53

Antidiabetics

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

The orally effective hypoglycemic active ingredients include, = preferably,

sulfonylureas, biguanides, meglitinides, oxadiazolidinediones, thiazolidinediones,

glucosidase inhibitors, glucagon antagonists, oral GLP-1 agonists, DPP-IV inhibitors,
potassium channel openers such as, for example, those disclosed in WO §7/26265
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20 insulin and a sulfonylurea, insulin and metformin, insulin and
troglitazone, insulin and lovastatin, etc. Lipid modulators 25 In one
embodiment of the invention, the coldpounds of the formula | are -
administered in combination with an HMGCOoA reductase inhibitor such as

and V\f% 2 ﬁ%él vasta i, rav Ztg}.';” {Tc‘w Stt“gt'gf' tra%rﬁ #{%’gét%%tved in the

Hi
SSV&S'[&TI n one'em |ment Of e inve

stfmu!%m@ﬁaw@nmmawéraammm RedaiaEiehalaepge uptake,
compdiiledacigtabisositéeniimaibitetsesiidor examigladUs & 24% i iWShe blood lipid

compoeét%%?‘\ 883&#3&827%% EB{R8364% REaRE8S b lgt%l?rption PPAR and

ime e invention, the co unds of the fqr
PXR g hARE Rha HB AH GIF AR B B EdekRalgssium
channéoéthenbéda 86lisholestyramine, colesevelam. In one embodiment of the
invention the compounds of the formula | are administered in
bln tlon with a choles erol bso tlon |n ibitor.as described for
in one s DR e R T
in CO”WWMG%EM&M invention, the compounds of the formula | are
administered in combination with an LDL receptor inducer (see, for

ormula | are administered II_'] CO ination, with pulking agents pre era

combifietian With, fibSanERS Yduehwh gidepaish Qﬁ?aﬂﬁ’ AGHAN §Y’Ch as,
for exampleCaiytogalp phespiaiotate intéhitest (s ey PETLROIGANSIVE, 02/096864,

in ongxemgt?d 6342 1) iR ShaBR, em@c@m&ad %iompmwd@%ms | are in

- WO 05BANSEER I\oBIIBREFYY (2003 PRM Qs 18(5), 230-6). Caromax is a

carob-containing product from Nutrinova, Nutrition Specialties & Food 10
Ingredients GmbH, Industriepark Hochst, 65926 Frankfurt/Maln)é
In onecssnhisidimentaitie compeakdsisTibesibramianemasininisiasedyn combination

with asepHaigadaiigtratian, oitosxeoulds tofiihedtoity) alibeddzZarddeaxgtipizide or

glimers max(r) can in this connection also be administered in the form of
ood products such as, for example, in bakery products or muesli bars. 15
‘ In one embodiment of the invention, the compounds of the formula | are
in oneagimitidtavedt, itheomoipatiordwidh thé RARalphacag@adstinistated in combination

with afBEGHMeNRfidhe W@H“Q&st% @ﬁ@ﬁq‘maéﬁéﬁ%f@rﬂ&&éﬁﬂ channel of the
ministered jo in.com ?W\‘evnh d PPAR a{ ?er a onlst

beta cgﬂgh atgc %15 gr[nﬁf%a ANl t?a enclamr epmde or
repagligis-(4-[2-(4- rnethanesuIfonyloxyphenyl)ethoxy]phenyl)-2-

in one embodiment, the compounds of the formula | are administered in combination
with a biguanide such as, for example, metformin.

In a further embodiment, the compounds of the formula | 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, ciglitazone, pioglitazone, rosiglitazone
or the compounds disclosed in WO 97/41097 of Dr. Reddy's Research Foundation, in
particutar  5-[[4-[(3,4-dihydro-3-methyl-4-oxo-2-quinazolinylmethoxyjphenyllmethyi]-
2, 4-thiazolidinedione.

in one embodiment, the compounds of the formula | are administered in combination
with a DPPIV inhibitor as described, for example, in WO98/19998, W099/61431,
WO99/67278, WO99/67279, WO01/72200, WO 02/38541, WOO03/040174, in
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et el

ethoxypropionic acid), BMS 298585

(N-[(4-methoxyphenoxy)carbonyl]- %[4-[2-(5-

methyl-2-phenyl-4-oxazolyl)ettioxy% enyllmethyl]glycine) or as described

in WO 99/62872, WO 99/62871, WO 01/40171, WO 01/40169,
particulCOR 38981 2?1%?9%/_%@%': F3VhEY11123 %622 YER10RAIRAREAUMO chioride),

N pne e | .

% 3 T P e B 2.5
carboniilg).as, for example Tfefdfibrate, gemfibroR-eidfbrarduase; dilldaaydexy-1.1-
dimeth}lethg armhesiseeniipiihelidientosatberdtirpaumishet thenfesuiidadta)e |

administered in combination with nicotinic acid or niacin. In one

embodiment of the invention, the compounds of the f rmul? | are .
in one gimhpdifacsl obthn EyRRlAiSRSVAERE iﬁ’ﬁi%\fb Oy bate,gdjnistered
in combipeassrapitth. A RMaRgsvodimegooisthelicvertidny exacuppogsiditsacee,
piogiité?éﬁy.la I are administered in combination with an ACAT inhibitor. 16 In

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

administered in combination with an MTP inhibitor such as, for example,

In oneispheginentn eecomtpauinisnebtindaenacnataadsmpsiarad it grmbination
with cdRIPBUAdsRRtAMRINSRIesH Seifcer R SBION-withdroantaddtistidsahdirectly or
indirecy o?del)rpaenrfi]é% WW%@QGH@??W Q%@{d@?é@_ﬁ“%'ﬁmm&go&

d ombination wit

IniStered in'c a lipoprotein lipase inhibitor. 10 In one
embodiment of the invention, the compounds of the formula | are
In one agntibiitaead, theanbipatiodsviththe foTPwladteryastmitidiaoedlingmmbination

with arfPBRAIBEHLSL RIS igen he sombaimprotinaiforauiraisse.

administered in combination with a squalene synthetase inhibitor. 15 In
one embodiment of the invention, the compounds of the formula | are

In oneambodiment, theamblpatiodsvith thei fepretan @rasdmbnrersdibyRpination

with mRE8NIsar bieose piBbadinsarmidhed wenijasuite cergpoundsrifitiation with a
sulfonyRiBY 3¢ rmeeatgrp'n{lrs'iteages%Efgw{ﬂgwg“%ﬂ%ﬁ?b%&@?ﬁ@?@gﬁm@é sieh RS tormin,
_ ~Yor éxample, orlistat. In"'one embodiment, the further active ingredientis
insuiinapdlAHifRNYiuaeRrdRRUIhARE. MR IRMEI SEE HoMtERORG iR ulin and
lovastathijvetengredient is sibutrarnine. .

Lipid modulators

In one embodiment of the invention, the compounds of the formula | are administered
in combination with an HMGCoA reductase inhibitor such as lovastatin, fluvastatin,
pravastatin, simvastatin, ivastatin, itavastatin, atorvastatin, rosuvastatin.

in one embodiment of the invention, the compounds of the formula | are administered
in combination with a bile acid absorption inhibitor see, for example, US 6,245,744,
US 6,221,897, US 6,277,831, EP 0683 773, EP 0683 774).

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

cholestyramine, colesevelam.

Inone embbdiment of the invention, the compounds of the formula | are administered

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

WO 0250027, or ezetimibe, tiqueside, pamaqueside.
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In a further embodiment, the compounds of the formula | are administered
in combination with CART modulators (see
"Cocaine-amphetamine-regulated trihscript influences energy
metabolism, anxiety and gastric emptying in mice" Asakawa, A, et 30 al.,
M.: Hormone and Metabolic Research (2001), 33(9), 554-558), NPY
antagonists, e.g. naphthalene-1-sulfonic acid
In one f@nfibdminotjofrtheoitvaniibmihe) weihyupeslahijie ﬁ@émylyahaere administered

in comBytEasRIrigedC GhL7H Y ilfedAYRRISITER EdnNYIS 6,342,512).
1,2,3,4-tetrahydronaphthalene-2-carboxylic acid

[2-(3a-benzyl-2-methyl-3-0x0-
in one23\Bachreenhékatﬁmrwaﬂélémﬂaeci@sméiﬁtéwﬁ@&ﬂ&ﬁﬁiﬁi’ﬁﬁéﬁﬁpﬁ@wam
with BuiRBIGYIlamaidke, (Wfeiadbly Sijgohrbkin bolaganistgéeis. (see, for example,

carob/ ééoﬁasgwlq%%ﬁ fragol - )éll) 3!, Slpaphunyhidip-hripsaEraghofdstment of

H3 a onis
hypercholgsigriggna. (£ 1”2‘ 6 HHERAR ir SRk SRR Gy ridf By 15:30-6)-
Cammmpmmbammaimmnm peit (MACTOOCEROS), VEN Nug dinstS erialties & Food
Ingred ANAISHHH eh%l[l%tﬁ@éﬁ)’kﬂochst 65026 Frankfurtham)) Combination with

coromige GNP b Doy LA ARYAIRT Wipoouns
of theagf&“gggl%é gamc@@ﬁr&r@ax Caromax can  in thlS connect;on also be

adminidtarethandsa fonyl oieitytp berglle s [2uch Rdnfetiylainple, in bakery products or

muesh'?!)é'?gm -6-yloxy)ethyl- amino]ethanol hydrochloride (WO 01/83451)), MSH
(melanocyte-stimulating 5 hormone) agonists, CCK-A agonists (e.g.
(2-[4-(4-chloro-2,5-dimethoxyphenyl)-5-(2-

in oneeyclbhduymmdﬁﬂhazo#@@bar@hmmsmdﬁﬁeaﬁﬂnﬁd@f@@ﬁdmmmste‘r@d

in combifieAaRcatic 260 ARILME S94H525)), serotonin reuptake inhibitors (e.g.

dexfenflurarnine), mixed sertoninergic and noradrenergic compounds (e.g.
WO 00171549), SHT agonists e.g. 1-(3-ethylbenzofuran-7-yl)piperazine
In one grEhedimenb ddheirention s cesmeead agbHiedogaiih are administered

in conﬁﬂmiﬁitgrwthsheﬂﬂb%fe gipharfgamgnawtyboishaneh geewtior example,

AZ 24@or I@ﬁgpg f@ H%iﬁ&lr‘?éé'dfé%yloxyp henyl)ethoxylphenyl)-2-
dus propylaminoeth carb Ergé%) 3,4-dihydro-1

ethoxyARRIGNIRo MR- VG RESRT (ShHA BIRIRcrehaRRF DEABSENf) M 12-(5-
methy*a@@heisyqs@@xhzdxaemm;}ﬁmemmwlglmcmﬁjlmg)protem 2 described  in
dnpsiators Jeptisoagesists (seecferexemmle. LepoleRanmeldV.. keinupess428,

WOO%%%?ZV!@Q&E@%@ SRR A B,

Future (2001), 26(9), 873-881), DA agonists (bromocriptine, Doprexin),
in onelBaBRIaMAAB B ARSI, W@&Qﬁﬂﬁﬁﬂis%‘?ﬂ@ rOPRUIRIOS ea@inMistered

in conl%xgﬂié 2?0&1? %%bfr@ofué%tc 15! ?} 'St?epz% l) clg('a §@r€ﬁ5¥@z‘ﬁ%@ﬁbrate,

Réra tlvé’lngre Entisie
bezafibrate.

in one embodiment of the invention, the compounds of the formula | are administered
in combination with nicotinic acid or niacin.

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

- in combination with a CETP inhibitor, e.qg. CP- 529, 414 (torcetrapib).

in one embodiment of the invention, the compounds of the formula | are administered
in combination with an ACAT inhibitor.
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In one embodiment, the further active ingredient is dexamphatamine,
amphetamine, mazindole or phentermine. 25 In one embodiment, the
compounds of the formula | are adrﬂ istered in combination with
medicaments having effects on the coronary circulation and the vascular

In one MAISERIRLAD SSHvanERe, tekdmililtigdodthafipmillariesicarenitsistered

im comPgag w5 M R e D e R R e

administered in combination with medicaments having an o
In one AHivd@MeRiont s askelitione b bodipeohdbet tirmgoumaidzof e administered

. armula | ar inister lp combination 35 with medicaments which are
in com&)znaﬁon @r%ﬁ?ﬂﬁ ?’éﬁ%ﬁy and cancer prevention. It will be appreciated

mploye
that every suitable combination of the compounds of the invention with
In oneaEIdimeniobtiiessiforententidhedoconposinsisaf tho faromals Igre @dministered

in conBRRBHGiRNRIPGsRIeticabaastivaisiesiances is regarded as falling

within the 18 protection conferred by the present invention. The activity of
the compounds was tested as follows: 5 Preparation of brush border

In oneraethbdimentsidbs ifoeriiens gl semampesabie forgiahgspgdministered

in conBieRARN IR ERNTPhandae embdlahibitesicles from the intestinal cells of
the small intestine was carried out by the so-called Mg2+ precipitation

method. The mucosa of 10 the small intestine W@%ﬁ aped OHAand Cistered
In onegempasiiadTh B0R SEEUEXT RPAEPBIASE BRI PSBL R AARTtere
in confbmMitGHith Bidiciens36pnitiatithedehdolddistiled water was followed

by homogenization with an Ultraturrax (18 shaft, IKA Werk Staufen, FRG)

at 75% of the . power for.2 x 1 minute, while cpoling.in.ice; A -
in one GRBHBIER AL TN BN ST Sh Ty R o AR et e ¥ bministered
in comhirafierisvish adipoptaleirdpd@transty 15 minutes. Addition of Mg2+

causes the cell membranes to aggregate and precipitate with the
Antiobexcggg)tiogn% the brush border membranes. After centrifugation at 3 000 x

5? (%erm, SS-34 rotor) for 15 minutes, the precipitate is discarded and

the supernatant, which contains the brush border membranes, is
in onecenttifitiedat @6tHE orventicn) GbermompsuB4isab thitof@owimlirig Fd@inistered

in conﬁﬁ’(ﬂ%ﬂﬂ%i@ﬁﬁﬂ@&%ﬁﬁﬂt&n&@?ﬁ?fépi&&iﬁ){éh@mﬂized in 60
ml of 12 mM Tris/HCI buffer (pH 7.1)/60 mM mannitol, 5 mM EGTA using

a Potter Elvejhem homogenizer (Braun, ) _ .
in one embodiment, the further active ingredient is fenfluramine or dexfenfluramine.

In another embodiment, the further active ingredient is sibutramine.

In a further embodiment, the compounds of the formula | are administered in
combination with CART modulators (see "Cocaine-amphetamine-regulated transcript
influences energy metabolism, anxiety and gastric emptying in mice" Asakawa, A, et’
al., M.: Hormone and Metabolic Research (2001), 33(9), 554-558), NPY antagonists,
e.g. naphthalene-1-sulfonic acid {4-[(4-aminoquinazolin-2-ylamino)methyl]cyclohexyl-
methyl}amide hydrochloride (CGP  71683A)), MC4 agonists (e.g. 1-amino-

1,2,3,4-tetrahydronaphthalene-2-carboxylic  acid [2-(3a-benzyl-2-methyl-3-0xo0-

2,3,3a,4,6,7-hexahydropyrazolo{4,3-c]pyridin-5-yl)-1-(4-chlorophenyl)-2-
oxoethyljamide; (WO 01/91752)), orexin antagonists (e.g. 1-(2-methylbenzoxazol-6-
yl)-3-{1,5]naphthyridin-4-ylurea  hydrochloride (SB-334867-A)), H3  agonists
(3-cyclohexyl-1-(4,4-dimethyl-1,4,6,7-tetrahydroimid azo[4,5-c]pyridin-5-yl)propan-1-
one oxalic acid salt (WO 00/63208)); TNF agonists, CRF antagonists (e.g. [2-methyl-
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Melsungen, 900 rpm, 10 strokes). Addition of 0.1 ml of IM MgCI2 solution
and incubation at OC for 15 minutes is followed by centrifugation again at
3000 x g for 15 minutes. The supefifatant is then centrifuged again at 46
000 x g (20 000 rpm, SS-34 25 rotor) for 30 minutes The precipitate is

oot R R S0 L TSRS S AR o),

CRF Bl?omﬁggﬁméﬁdmgogmwtmg#r@émﬁm@amﬁm%egqn@@mo‘lrfcﬂnch'om-
3-methiaRektifoighiet3dphnyns-{e(Rrecipiit wWak-dkeo - yosddthgm of
ammo]{nﬂ%ﬁ&e}%gg&(@ﬂge@/ W /ﬁ@ﬂ@’lt | (finglegqnc m@gﬂﬂc@enstlmuiatmg

resuspende g a tube uI|n syringe W|th a2

hormORgLAROTRISy St A A ddelfalfettyciPpterSTIRING phenyl)-5-(2-
cyclohatydtitityhihsmd st catitirsogt] vieTedstoetishdindkdeCylhatatig portions in -~ acid

triftuordgHihinitragen. T9iPrenars fopebsnerder RmRIaRe esipaRd 0%%%‘9@” (e.g.
dexfe '\ﬂ‘é estine, 6to 10 m(fle Wistar rats (bred tKastea%rund .Aventis Phar

A o Lo SR TR O, A S e cReEe) (e
WO 00&548) ditdTrimgsthisteh edld ibdbibyliprzaeantéhiriperarineutoxglic acid

salt (vwoct)m@gnuq@sgdme@raagdmﬁtsTi@Mﬁi@e%ﬁtméﬂmla@mmmﬁdﬁﬁe (e.q.

rumar O e e Fas R e B Bee ?*n‘;%ﬁ‘ée st.ng‘°xy-1 @
d"SOpr\ﬂ@Y@ﬁBﬁ‘E@tﬁr\Mﬁﬂ?W@mﬂk%ﬁa@M [oidhl- 1353%'19@& Ueppybitger  acid
tertiannirrhbhrestes WMo ELBERFHN)| i “ﬁfélﬁtmgmﬂilslt@m@,r&nsaxahme DR 0 462 884),

uncouW@V%Bfé?dnlﬁcﬂ?”ﬁﬁrg&jmb%%n 3GHER gj’%&n R o9 Q-fxam Ie Lee

R e e

Leptin @@ﬁ@t@tﬁd@oﬁeﬂqfc@zéai mwm@m&gémﬁeﬁﬁmm&tob@@tm nigs of the
Futurel2(28ek3. FRe@pgparaioa.ofghp nmbragervesicladrimdengtine, Doprexin),
i:pase/élﬁﬁ'gl §ﬁ¢ﬁéﬁ§£§§é ﬁg%%o&/&@ﬁ@@}e%@ gd‘iﬂﬁ%ﬁsﬁé‘”ﬁ'% W6F78312),

to give membrane vesicles to ace” as
WS%@QIS \R-P1Bgrbistepare brush border membrane vesicles from pig
intestine, Jejunum segments .from a freshly slaughtered pig were rinsed

In one‘%‘fh@&ﬂé’ﬁt'éﬁﬂﬁ'ﬁﬁ@ﬂ%ﬁ”@g WRACP REVEGRACIBAIR RiTRgen at

80C. Preparation of the membrane vesicles took place as described
above. 15 Measurement of the glucose uptake by brush border membrane
in onevewiblediment, the further active ingredient is dexamphatamine, amphetamine,

mazindole or phentermine.

in one embodiment, the compounds of the formula | are administered in combination
with medicaments having effecis on the coronary circulation and the vascular
system, such as, for example, ACE inhibitors (e.g. ramipril), medicaments which act
on the angiotensin-renin system, calcium antagonists, beta blockers etc.

In one embodiment, the combcunds of the formula | are administered in combination
with medicaments having an antiinflammatory effect.

In one embeodiment, the compounds of the formula | are administered in combination
with medicaments which are employed for cancer therapy and cancer prevention.

it will be appréciated that every suitable combination of the compounds of the
invention with one or more of the aforementioned compounds and optionally one or
more other pharmacologically active substances is regarded as falling within the
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The uptake of [14C]-labeled glucose into brush border membrane vesicles
was measured by the membrane fijtration method. 10 pl of the brush
border membrane 20 vesicle suspéﬁsion in 10 mM Tris/Hepes buffer (pH
7.4)/300 mM mannitol were added at 20C to 90 pl of a solution of 10 pM

| pmtect_ﬁa,ﬂ%@mg thespRraRviaigoRONCentrations of the relevant

inhibitors (5-200 pM) in 10 mM Tris/Hepes buffer (pH 7.4)1100.mM

NaC11100 mM. After incubation for 15 seconds, the transport process
The achivitysh tive compedists wardessdasdoitP¥sp solution (10mM |

Tris/Hepes buffer (pH 7,4)1150 mM KCI) and the vesicle suspension was

__immediately filtered.with sucfi cRlosRLR BFANGF rabbit
F’reparﬁl '3{” (8§L§%rsnh %ﬁ% igr}:@t%{rp)gs]é%ﬁc %r g%ghﬁﬁ!;%ncﬁlr Ff!l%?\(/%cuum ofra e
rats anflJPiEss to 35 mbar. The filter was washed with 5 ml of ice-cold stop

solution. Each measurement was carried out as duplicate or triplicate

Prepa%%%ﬁggr?gﬁp r%%fﬁ%g?ﬁﬂ%ﬁ%ﬁ%@@;soﬁﬁﬁiﬂ'@ﬁf&ﬁtjbﬁtﬁ@ﬂ%sofhﬁe small
. . Vi Gk anN appropsl S |]{a

oSt R T B1oUm R ATV, ISR AT B i icosa of
the smalbiotashing was seepetrell HydigurPesramiut0 il alirenceld. Ti/HCI buffer
(pH 7. gresvtatganiere ShnatandnDiiiecompGioans péth riveute)d distilied
water USE %ﬁ&%@a:@;ﬁg%mwwtwwﬁm ensl afisf SIKA Werk

correction I mlnescenc%pégse t. The actiye ingredients are
ek

Staufege i3kt @fdreii 6 RS A HTie FRPRRRofre: After

additioassf anl rapbivisMalintestitierbfishlbardeenteatibradé velldidbgompdure is left

to sta@'@gﬂsﬁ)ﬁé&@%ﬁg-@hﬂiﬁ@%“%ﬁ!&%ﬁﬂ%ﬁ spasiestradell membranes
iment- depe nt).. A further metho [ te t [\

t0 200 AR BRCALSIE NI OF (S AR Sl i egoreinos. Afer

centrifiggation-at Sedd i gI(RYAR transsotef e Tfer ﬁ%@%@}éﬁ%svﬁ%:&ﬂ%'r«"‘tﬂt@ Is

discarddaningotine eup@ssiemyeaihicliordurmiansSGieT Isthshc Dbiidor imemmdranes, is

centrifusield-rsjngﬁ%sefggo%'ﬁ%gg@ﬁ%%%%%\’ RPrsdnyiiFRASS) HEMupernatant

. Standar ods™of molec iology as described i br f gl

s discpsiRfrBDR L RGP CROREIP a5 oy LRl S ELTRIC! buffer
(pH 7.T}60subbequenitseGuahtiBG FrthsingartRolt Edvefmpetwidegenizat(Braun,
Melsurggésﬁﬁbé%éo rﬁﬁQSj@f %l?o%@% .S%GHﬁﬁﬁf EIW QWE %Fimdmgg&vﬁiﬁution and
. . iger et at., iger, et al., Proc. . Acad. Sci
incubaligAcA . 19 79yt BRDAed IS g  Gel) B ALOU g for 15
minutesatBibaswGemBankistoesicantiiversd: aa2is41 ) 8898s (20 000 rpm, $5-34
rotor) for 30 minutes. The precipitate is taken up in 30 mi of 20 mM Tris/Hepes buffer
(pH 7.4)280 mM mannitel and homogeneously resuspended by 20 strokes in a
Potter Elveihem homogenizer at 1000 rpm. After centrifugation at 48 000 x g (20 000

_ rpn‘i, $S-34 rotor) for 30 minules, the precipitate was taken up in 0.5 to 2 ml of

Tris/Hepes buffer (pH 7.4)/280 mM mannitol (final concentration 20 mg/mi} and
resuspended using a tuberculin syringe with a 27 gauge needle.

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

To prepare brush border membrane vesicles from rat small intestine, 6 to 10 male
Wistar rats (bred at Kastengrund, Aventis Pharma) were sacrificed by cervical
dislocation, and the small intestines were removed and rinsed with cold isotonic
saline. The intestines were cut up and the mucosa was scraped off. The processing
to isolate brush border membranes ook place as described above. To remove
cytoskeletal fractions, the brush border membrane vesicles from rat small intestine
were treated with KSCN as chaotropic ion. N '
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' to 2005 correspond to the complete coding region of human SGLT1. 2.
Preparation of a recombinant cell line with inducible expression of human
SGLT1 The expression vector for htihan SGLTI was introduced into
CHO-TRex cells 20 (Invitrogen) by means of FuGene6 lipofection
(Roche). To select single cell clones, 600 pg/ml Zeocin (Invitrogen) was
added to the cell culture medium (Nutrient Mixture F-12 (Ham),

To pr@mtmguu}sbuppr@memwwmrmﬁfm dﬂbbértﬁW@DYBﬁﬁi@@mcé@?b’i@ were

. sacrifi @g&nbplcmy@m&écm BigispienCesh 10 ohits nlguestiadlinok@buniés/mb mg of

f
ors ARV AU IR It P o
intestigas. wearsssraAvedicingRd Mf"dBﬁé?Wﬂﬂﬁ@%j?&ﬂ @&t tPr&d frozen

in plasietihdgs Rrylecopiranesice, -fEfecr eahid zhsccﬁ-mwmwrhsﬁim’ﬂeparation of the
memd?sﬁ%ft?é&%té/ga%ﬁ&t%%fmtéétthe%%%m%ewt eidéiatirn Wer bath and
continued In the eseﬁé f\ﬂ@” ﬁ%g%ml of zeocin. 30 3 MeasuremI ok bt
then (L VR G SPRLEaERES B IR DD oS es ok place
as deasﬂbgnbetbqwanosme (a -MDG) CHO-TRex-hSGLT1 cells were seeded in
a concentration of 50 000 cells per well in Cytostar-T scintillating 96-well

To prl S LTI R A AR bl Y amens

from 2 frgipiyy ﬁ&?Hﬂh&%F&éy@fﬂw Vg finass with, iegcaldriselopiggaline and frozen in
‘plastietmprimentsrtinttrogis vedred@XGhétepthARRSG afdttize metaiveh¢PBSsicles took

place ggnpégrg}%‘%] g@ew% fetal calf serum) at 37C for one hour. After a
further washing step with transport assay buffer (140 mM sodium

chloride, 2 mM potassium chloride, 1 mM magnesium chloride, 1 mM
Measmmmt@ﬂttmjgtnmwwmammgpb%mﬁﬁnﬁm&@mn@m@l%ated
either 21 in the absence or presence of test substances varying in

entrati tl‘ O UI’ r e
The i |l?t%d ail fﬁta yIn tr %fés%y%“ eriggeie %ﬁz}?ﬁ 8 r%‘éi&ges was
measuipih s %em@mawm e AR S UG-
vesiclbysadgiagslénpliof &0mixtdrel dbrBldipibdiedfanefbyl 3.4)/300 mM mannitol were

added®® %’g?%ﬂ@ﬁﬁ%ﬁ%ﬁgﬂ?@ﬂ?ﬁ@ Cﬁ/la G’J‘Ej abriedsRetiYl the appropriate
conce i RTEL By ARG AN S LS} e 86 NI ks IR s g Buffer (PH

7.4)/180 mM htacittempbrature, the reaction was stopped by adding 50

After taétvtsetb%ﬁ t&m% g@@émdsaﬁéz ?}W BRI YRIshRIppREPBY bdlifig 1 ml of
ool NGRS TR TSR ara o
vesiclen GHsRPpSEITE ¥y tmeﬁ@eﬁs@ﬁe@( F%@Hé@%ﬁ@d&rﬂﬁl@‘ose nitrate
memfRllevileM@/45 pnm, 25 mm diameter, Schleicher & Schiill) under a vacuum of
from 25 to 35 mbar. The filter was washed with 5 mi of ice-cold stop solution. Each
measurement was carried out as duplicate or triplicate determinétion.

To measure the uptake of radiolabeled substrates, the membrane filter was dissolved
in 4ml of an appropriate scinfillator (Quickszint 361, Zinsser Analytik GmbH,
Frankfurt am Main), and the radioactivity was determined by liquid scintillation

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

minute) after calibration of the instrument using standard samples and after
correction for any chemiluminescence present.

‘The active ingredients are compared for activity on the basis of [Csq data obtained in

the transport assay on rabbit small intestine brush border membrane vesicles for
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1. Establishment of the value for 0% inhibition. This is the measurement in

the absence of substance, measur, éj in sodium-containing transport

assay buffer. 2. Establishment of tﬁ value for 100% inhibition. This is the

measurement in the 15 absence of substance, measured in sodium-free
selectdffnspostanany buffes Ao ohslliee chiendshe mpbsletassing experiment-
depen hlqride, 1_mM magnesium chloride, 1 mM calcium chloride, 10mM

S/Tris, pH7.5). 3. Calculation of the percentage inhibitions for the
measurements carried out in the presence of various concentrations of
A furtiieptrsulissantis: teeasgitae paskitie o2Gite asventaurterrime tnbibition of the
nceptrati e t [ I

s D R e, e R T T i
SLCSAR itrgttBsting of the uptake of methyl a -D-glucopyranoside] 25 Example '

No. ICSO [LrML_ 30.043 6-0.13390.081 12 0.139 150.170 18

1. ClorfiR88s 34 B, és R0 vetdor P HABaRlgiR SR 33 0.070 36 0.043fr~ _
Thec RIIAV\#oarY'numoa%( § was introduced into the pcDNA4/TO vector (Invitrogen)

by standard methods of molecular biology as described in Sambrook et al.
(Sambrook et al., Molecular Cloning, A Laboratory Manual, 2nd Edition). The
subsequent sequencing of the insert revealed complete identity with bases 11 to
2005 of the base sequence for human SGLT1 which was described by Hediger et al.
(Hediger et al., Proc. Natl. Acad. Sci. USA 1989, 86, 5748-5752.) and deposited in
the GenBank sequence database (GenBank Accesion Number: M24847). Bases 11
to 2005 correspond to the complete coding region of human SGLT1.

2. Preparation of a recombinant cell line with inducible expression of human SGLT1

The expression vector for human SGLT1 was introduced infto CHO-TRex celis

(Invitrogen) by means of FuGene6 lipofection (Roche). To select single cell clones,
600 pg/ml Zeacin (Invitrogen) was added to the cell culture medium (Nutrient Mixture
F-12 (Ham), (Invitrogen) supplemented with 10% fetal calf serum (BD Biosciences),
10 pg/ml blasticidin 8 (CN Biosciences), 100 units/ml penicillin, 100 units/ml
streptomycin). The functionality of the single celt clones resulting from the selection
was tested via their uptake activity for radiolabeled methyl a-D-glucopyranoside. The
cell clone with the greatest uptake activity for methy! a-D-glucopyranoside, referred to
as CHO-TRex-hSGLT1 hereinafter, was selected for further ':experiment, and
cultivation was continued in the presence of 600 yg/ml of zeocin.

3. Measurement of the inhibitory effect of test substances on the uptake of meth\ﬂ
a-D-glucopyrangside {« -MDG)
CHO-TRex-hSGLT1 cells were seeded in a concentration of 50 000 cells per well in

Cytostar-T scintillating 96-well plates (Amersham Biosciences) in cell culture medium

and cultivated for 24 h. Expression of the recombinant human SGLT1 was induced
by adding 1 pg/m! tetracyclin for a further 24 h. For a-MDG uptake experiments, the
cells were washed with PBS and then starved (PBS supplemented with 10% fetal calf
serum) at 37°C for one hour. After a further washing step with transport assay buffer
(140 mM sodium chioride, 2 mM potassium chloride, 1 mM magnesium chloride,
1 mM calcium chloride, 10 mM HEPES/Tris, pH 7.5), the celis were incubated either
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) 22T2M'ITTZ Lo .
in the a%sence or presence of test substances varying in concentration at room

temperature for 15 min. The test substances were diluted appropriately in transport
assay buffer (40 pi/well) starting from a 10 mM stock solution in dimethyl suifoxide.
The assay was then started by adding 10 pl of a mixture of radiclabeled methyl
a~D—[U-14C]glucopyranoside (Amersham) and unlabeled methyl a-D-glucopyranoside
(Acros). The final concentration of methyl a-D-glucopyranoside in the assay was

50 pM. After an incubation time of 30 min at room temperature, the reaction was

stopped by adding 50 plfwell of 10 mM methyl a-D-glucopyranoside in transport
assay buffer (4°C), and the radioactivity uptake by the cells was determined in a

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

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

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

2. Establishment of the value for 100% inhibition. This is the measurement in the
absence of substance, measured in sodium-free transport assay buffer
(140 mM choline chloride, 2 mM potassium chloride, 1 mM magnesium
chioride, 1 mM calcium chioride, 10mM HEPES/Tris, pH7.5).

3. Calculation of the percentage inhibitions for the measurements carried out in
the presence of various concentrations of test substance. It was then possible
to ascertain therefrom the concentration of test substance which reduced the
uptake of methyl a-D-glucopyranoside by 50% (1C50).

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

Example No. iCsp [uM]
3 0.043
6 0.133
9 0.081
12 0.139
15 0.170
118 0.080
21 0.047
22 0.144
24 0.208
31 0.252
33 0.070
36 0.043
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The examples detaiied below sewe to illustrate the invention without, however, restricting it.
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general for éjoa |. The preparation of the examples is described in detail
Qﬁ)ﬁf""ﬁr g}]ﬁ%o nds of the invention can be obtained analogously or
in accordance with the processes described in WO 0414932 and WO
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- Experimental Section:
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Reaction scheme: Synthesis of the O-bromoglycoside 4

4
! pa
{)Q{k/ - \.
o
BAST J// A0
Om or DAST _ OM AE:;’;" (‘;
iy
l -
4 \ «._\
Ony” o

Q

:

,,4\\/0 e

Lagr == L




10

15

20

0O 0'09FTOrsx00~1J33%to AcOH1rO'0....a"'i4 3\"f27

Methyl 2,3,6-tri-O-benzoyl-4-fluoro-4-deaaxy-a-D-glucopyranoside (2) 1
of --~0 1 06-:1 11 OMe 0--0 2 5 3.0 g of methyl
2,3,6-tri-O-benzoyl-a-D-galactopyraneside (Reist et al.,, J.Org.Chem
1965, 30, 2312) are introduced into dichloromethane and cooled to -30C.
Methylos i SrinseerrakbhRuginifisRars-Bralvraeyenesided?)
added dropwise. The reaction solution is warmed to room temperature
and stirred for 12 h. The mixture is diluted with 10 dichloromethane, and
the organic phase is extracted with H20, @o solution and saturated
NacCl solution. The organic phase is dried,o¥er” Na2SO4 and
concentrated. The crude product is crystallized from ethyl acetate and
heptane. 1.95 g of the product 2 are o fhed as a colorless solid.
C28H25F08 (508.51) MS (ESI+ .ENMNHM). Alternatively, the 15
reaction can also be carried g tdeiethylaminosulfur
trifluoride (DAST); in this case, the reacfion ion is refluxed for 18 h
after the addition. The workin ta in analogy to the above
description. 1-O-Acetyl-2,3,6hr\i-d benzoyl-4-flyoro-4-deoxyglucose (3) 0
FDCf/ ' 2

3.0 g of methyl 2,3,6-tri-O-benzoyl-a-D-galactopyranoside (Reist et al.,
J.Org.Chem 1965, 30, 2312) are introduced into dichloromethane and
cooled to -30°C. Then 3.06mi of [bis(2-methoxyethyl)amino]sulfur
trifluoride (BAST) are added dropwise. The reaction solution is warmed to
room temperature and stirred for 12 h. The mixture is diluted with
dichloromethane, and the organic phase is extracted with H20, NaHCOg3
solution and saturated NaCl solution. The organic phase is dried over
NapS04 and concentrated. The crude product is crystallized from ethyi
acetate and heptane. 1.95 g of the product 2 are obtained as a coloriess
solid. CogHosFOg (508.51) MS (E$i+) 526.18 (M+NH4+). Alternatively, the
reaction can also be carried out using 2.8 eq. of diethylaminosulfur
trifluoride (DAST), in this case, the reaction solution is refluxed for 18 h
after the addition. The working up takes place in analogy to the above
description.

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

7
iy
O
0
e
/,,—"‘
F”l’, 0. 0
2~ 0 l\;
\1_ =



20 28 12.0 g of 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 ml of conc. sulfuric acid are mixed with-
150 ml of glacial acetic acid and addeggto the mixture while cooling in ice.
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@ixtr@ctet) Mith diaglofomethane. The organic phase is extracted with NaCl
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0 rgbromjc acid in glacial acetic acid (33% stirred
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agledesspris is extracted three times with dichloromethane. The

©geted-OgABBebRSRIS EEINEE 5 5 dnmdtet; 2D sodium chioride

solution, dried over sodium sulfate and evaporated to dryness. The crude

‘product is filtered through a silica gel column with ethyl acetate/heptane

70:30. 1.40 g of the product 4 are obtained as a colorless solid.

G 2R elRdBIRR G1551-AB MG B SItEH0 45626 PhalphaliMahadse (4)
Reaction scheme 1: Synthesis of example 1: Br NaH, M1IHi rdH, ~~ ~
OH OMe _ toluene 2 \

e

O

0
Lo
N t\\

Br
o

4

144 g of 1-O-acetyl-2,3,6-tri-O-benzoyl-4-fluoro-4-deoxyglucose are
dissolved in 20 mi of hydrobromic acid in glacial acetic acid (33%) and
stirred at room temperature. After 5 hours, the mixture is poured into ice-
water, and the aqueous phase is extracted three times with
dichloromethane. The collected organic phase is washed with saturated
sodium chloride solution, dried over sodium sulfate and evaporated to
dryness. The crude product is filtered through a silica gel column with ethyl

acetate/heptane 70:30. 1.40 g of the product 4 are obtained as+a colorless
+
solid. Co7HooBrFQ7 (557.37) MS (ESI ) 574.05/576.05 (M+NH4 )
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5THE $ ~08z 4 r2 Bu,BMU i KCO3 BzO PdtOAC),. P{aTck)" NP, BzO N

r CH'Clz 114 zo Mir fi OH 80 BzO MaONa HO N q, VII C 9 (Example 1)
"NJ 4-(4-Bromobenzyl)-5-isopropylpyraz-3-ol (6): 5H N-N OH Br 15.2 g
of methyl isobutyrylacetate (5) are ad %] to a suspension of sodium

hydride (60%, 3.85 g) in 250 ml of tetfahydrofuran while cooling in ice. A
Resclivosdigns lg Byathesinsieraimpieride in 100 ml of THE is then

. added and the mixture is stirred at room temperature for 48 h. After

addition of 300 ml of H20 and 300 ml of EtOAc, the organic phase is dried
30 over MgSO4 and the solvent is,stripped off in a rotary evap%rator The
resulting crgde product is diss in 120 ml of toluene, m d/WI
hydrﬁm,@e (8.01'Y" mmgted under r&kti%:with a w |Xer fapor
12 h. The reaction mlxttrre-rS‘r:Un‘cerrtrated T ay@liime of 50 ml a

cooled 5 t8 0C. of the crystéﬁlzed product is filtered off with Suctio &Ei]d
washed with heptane. 10.8 g of the compound 6 are obtained as a pale

yellow solid. C13H15BrN20 (295.18) MS (ESI+ 294. 04 (M+H+).
Compound 7: OBz

e

-
OBz
_ \£ AL o
4 £ a
Bu BaNCl 7 K,CO, Bz ~ POALL, Plo-Tolh, NE:},
e B0 N /\f/ L -
CH,OY 1 HD N T}\, B it
7
j/ LR
’X/»«\/
el J/
PO, L
H ;i; Mot H ]’ "
g {Example 1) ( Nj
ﬁ H

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

15.2 g of methyl isobutyrylacetate (8) are added to a suspension of sodium
hydride (60%, 3.85 g) in 250 mi of tetrahydrofuran while cooling in ice. A
solution of 20.0 g of 4-bromobenzyl bromide in 100 ml of THF is then
added and the mixture is sfired at room femperature for 48 h. After
addition of 300 ml of HO and 300 mi of EtOAc, the organic phase is dried
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-0 Bz0 ~O Bzo NN H Br 10 7 530 mg of
4-(4-bromobenzyl)-5-isopropylpyraz-3-ol (6) and 1.50 g of bromide 4 are
dissolved in 50 ml of methylene chloride. To this solution are successively
added 1.86 g of potassium carbonate3®1 mg of benzyl 15

BRI i end f SNt fd AR olsBrhilr. The
room te pe ture for2 ours. The reaction solution is transferred mtoa

sepuitinth grudRePipdushdRedistebedivelyokh Whiet dAlenrrdiuged with
sqdivirindlagideasel @ Theandyheistpiasedsdrieticvedtnaynegientrap for
ggggtrirtﬂe%&g%mmr@ R KA aRRIalon TBRAT BOGit Zooled
eI BHTY L r RNy PUSIAR fheh§=ened
With heplaie:)] 6B CofipeurnscBd %a@obimﬂe@ 25 agglagyefamesolid.

@X%Pﬂgsrﬁﬁ?@@éoimdm 1625 o @4 DMAVia 2.3 ing of 5 Pd(OAC)2,
6.09 mg of tri-o-tolylphosphine, 0.25 ml of triethylamine and 84.6 ml of
1-allylpiperazine are added. The reaction mixture is heated in an oil bath
Aaopoysd18 h. The solvent is removed in a rotary evaporator, and the
crude product is purified by chromatography on silica gel (EtOAc/MeOH).
117 mg of the compound 8 are olgfained as a colorless 10 wax.
C47H49FN408 (816.9) MS (ESI') 817.05 (M+H*). Compound 9 (Example

1):t~r3 Fp HOr tta ¢ O
7~

BzO
BzO N\/ | O
N Br

530 mg of 4-»(4-bromobenzyt)—5—-isopropylpyraz-3~ol (6) and 1.50 g of
bromide 4 are dissolved in 50 mi of methylene chloride. To this solution
are successively added 1.86 g of potassium carbonate, 91 mg of benzyl-

- triethylammonium bromide and 0.8 ml of water, and it is then stirred at

room temperature for 24 hours. The reaction solution is transferred into a
separating funne! and washed successively with water and saturated
sodium chioride solution. The ocrganic phase is dried over magnesium
sulfate and concentrated in a rotary evaporator. The crude product is
separated by chromatography on silica gel (EtOAc/heptane). 193 4r‘ng of 7
are ot:fained as a colorless solid. CapHagBrFN2Og (771.6) MS (EST ) 773.1
(M+H ).
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9 (Example 1) PAS H 98 mg of the glycoside 8 are taken up in 4 ml of a
mixture of methanol/ 15 water/triethylamine (3:3:1) and stirred at room
temperature for 48 h. The reaction mixture is concentrated in a rotary
evaporator, and the residue is purified py chromatography on silica gel
(methylene chloride/methanol/ conc. ammonia). 34 mg of the compound
EhoE8as a colorless solid. C26H37FN405 (504.61) MS (ESI+)
505.47 (M+H+). 20 32 Reaction scheme Il: Synthesis of example 2: OBz
COON /~OBBz / F- O Pd(Q®&32, P(0o-To!)3 F: BzO" O NEt3 Bzo O Bzo

FOFO BzO'O1THOB7oN |
H12 HN O O 13 (Exanffig2)5 N

i

HONrll (~~ .N~NH
e

- NN 11 MeCN BzO NN | ﬂm&—}l BrH 710 /NH2 OBz F o HOBt, EDC,
DIPEA BzO H2, PH/C N %CIZ N- I N~A MeOHHH 11 OBz OH
[~ N
|

193 mg of the glycoside 7 are dissolved in 1.25 mi of DMF, and 2.3 mg of
Pd{OAc)?, 6.09 mg of tri-o-tolylphosphine, 0.25 ml of triethylamine and
84.6 ml of 1-allylpiperazine are added. The reaction mixture is heated in an
oil bath at 100°C for 18 h. The solvent is removed in a rotary evaporator,
and the crude product is purified by chromatography on silica gel
(EtOAc/MeOH). 117 mg of the compound 8 are obtained as a colorless
wax. C47H49FN4Og (816.9) MS (ESI+) 817.05 (M+H+).

Compound 9 (Example 1):

OH
S LS
HO A 3\
h{ i

9 (Example 1) ( j

98 mg of the glycoside 8 are taken up in 4 ml of a mixture of methanol/
water/triethylamine (3:3:1) and stirred at room temperature for 48 h. The
reaction mixture is concentrated in a rotary evaporator, and the residue is
purified by chromatography on sifica gel (methylene chloride/methanol/
conc. ammonia). 34 mg of the compound 9 are obtained as a colorless
- solid. CogH37FN4Os5 (504.61) MS (E81+) 505.47 (M+H+).



10

Compound 10: 0Bz r-O BzoBzO N, ON I1ol( 10 10 7.20 g of the
glycoside 7 are dissolved in 109 ml of acetonitrile, and 41.9 mg of
Pd(OACc)2, 113.6 mg of tri-o-tolylphosphine, 39.2 ml of triethylamine and
1.04 g of vinyl acetic acid are added. Fpe reaction mixture is heated
Lﬁl% tfgﬂ%?&ﬂ%k?& in g}n@(ﬁ%\{g% @){gmgréeg:m a rotary 3_3_ evaporator,
and the crude product is purified by chromatography on silica gel
(CH2Ci2/MeOH/conc. ammonia = 30/5/]C)OOQ118 g of the comBQynd 10 are
obtained a8%colorless wax. C44HA1FEN2010 (776.8). 5 Gompound 11:
&z0, O Bz0 tJr 0 H AR, HIg“M)gomm issolved
g2 Rdichloromethane, and 9% mg of n- me, Y19
diisoprepylethyfanfine j2631 mg of 1q,1dwdroxybenzotrf&Zole atg %0 r
of N-(3-dimeth ineprépyB-N ethylcarbodiimide are added. Thé re@ction
mixture is stirred at”20C for 16 h. The solution is washed successively 1g

with in each case 5 ml'of NaHCO3 solution, 5 ml of 0.2M hydrochloric
acid and 5 ml of saturated NaCl solution. The solvent is removed in a

rotary evaperator, and the cru%o% product is converted without further
z0

purification into compo . C48H50FN2309 (831.9). Compound 12:

OB®mBY, EDC, DIPEA B

H,, Pd/C
o BzO

CH,C1, MeOH

OBz
8 HO
20 N NaOMe { MeOH y

12 HN

13 (Example 2)

Compound 10:

OBz

F Eﬁo
B20 7§/ ]
I

- 7.20 g of the glycoside 7 are dissolved in 109 mi of acetonitrile, and

41.9 mg of Pd(OAc)2, 113.6 mg of tri-o-tolylphosphine, 39.2 mi of
triethylamine and 1.04 g of vinyl acetic acid are added. The reaction
mixture is heated under reflux for 60 h. The solvent is removed in a rotary
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FOO BzOBz0OO NN H 12 20 82 mg of compound 11 are dissolved in
5.00 ml of methanol, and 10.5 mg of palladium on activated carbon (10%)

are added. The reaction mixture is stirred under an atmosphere of 1 bar

of H2 for 16 h. Palladium on carbon is_filtered off, and the solvent is
removed in a rotary evaporator. Furth8r25 purification of the crude

' pazuslpormasmml dbéisrunrguestaryis7@.mief thechiesiratbgunpyonisitica

etg mmgsl%éawlj%o%%%%ﬁ?@@%@m?égww
my e m
o?&% @ &PE)%?Z% are KNG in il %&Fﬁeﬂ?a% Z!Lgﬁg 1.72 mi ofzgl

2M methanolic sodium rnethoxide solution are added. The reaction

e BdaatrFea at 20C for 4 h, and 46.2 mg of ammonium chloride are
added. The solvent is remeyed in a rotary evaporator, and the crude
product is purified ongilica gel (initially with ethyl acetate/heptane = 5/1;
10 subsequermt e claorlde/methanollconc ammonia = 30/5/1).
24 mg of thebBe@mp reyobtained as a colorless solid.

C27H40FN309 (524 (Wompound 14
(Example 3): OH F NS
H

11

100 mg of compound 10 are dissolved in 4.00 m! of dichloromethane, and
9.41 mg of n-butylamine, 119.8 mg of diisopropylethylamine, 26.1 mg of
1-hydroxybenzotriazole and 30mg of N-(3-dimethylaminopropyi}-N-
ethylcarbodiimide are added. The reaction mixture is stirred at 20°C for
16 h. The solution is washed successively with in each case 5 ml of
NaHCO3 soiution, 5 mi of 0.2M hydrochloric acid and 5 ml of saturated
NaCl solution. The solvent is removed in a rotary evaporator, and the crude
product is converted without further purification into compound 12.
Ca8Hs0FN2309 (831.9).

Compound 12:

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

~ desired compound 12 are obtained as a colorless wax. C4gHs2FN220g

(834.0).
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FO0O HOhdONJ O!Il1H~NNH2 15 14 (Example 3) Compound 14
is synthesized in analogy to the synthesis route described for compound
13- (example 2). Starting from the glycoside 10, which is, however,
reacted not with n-butylamine but Wlt%g aminopropionamide 20
hydrochloride, and without carrying out the subsequent hydrogenation,
compound 14 is obtained as a colorless solid. C26H35FN407 (534.6): MS

(ESipSahd4 INEkkn@s Zompound 15 (Example 4): OH FO O H-,0
HO N, 11\ O O N" ~' NH2H15 (Example 4) Compound 15 is synthesized in

analogy to the synthésis route described for compound 13 (example 2).

Starting fronfthe e 19, WhICh is, 5 however, reacted not with

n-butylaminéi it 3-aminopropionamide hydrochlorlde compound 15
is obtained as a colétless saiid. R
537.44 (M+H+) Compound 1%?5(

13 (Example 2)

72 mg of the glycoside 12 are dissolved in 10 ml of methanol, and 1.72 ml
of a 2M methanolic sodium methoxide solution are added. The reaction
mixture is stirred at 20°C for 4 h, and 46.2 mg of ammonium chloride are
added. The solvent is removed in a rotary evaporator, and the crude
product is purified on silica gel (initially with ethyl acetate/heptane = 5/1;
subsequently methylene chloride/methanol/conc. ammonia = 30/5/1).
24 mg of the compound 13 are obtatned as a coloriess solid.
Co7H40FN3Qg (521.63): MS (ES81 )522 57 (M+H )-

Compound 14 (Example 3):
OH

F -0

fi
}40 N/\i /m i
H
14 (Example 3}

Compound 14 is synthesized in analogy to the synthesis route described
for compound 13 (example 2). Starting from the glycoside 10, which is,
however, reacted not with n-butylamine but with 3-aminopropionamide
hydrochloride, and without carrying out the subsequent hydrogenation,
compound 14 is obtained as a colerless solid. CogHasFN4O7 (534.6): MS
(ESI") 535.44 (M+H").



N NNH2 liH O 10 16 (Example 5) Compound 16 is synthesized in
analogy to the synthesis route described for compound 13 (example 2).
Starting from the glycoside 10, which is, however, reacted not with
n-butylamine but with glycinamide hy gchlorlde 15 compound 16 is
obtained as a colorless wax, C25H35FN407 (522.6): MS (ESI+) 523.38
QRWPP‘@&H&HWW @) 0 BzO r~O BzO NN | li Me Br 17 20
Compound 17 is sy e%l ed in analogy to the synthesis route described
for compound Z (schemge I). However, ethyl acetoacetate is used as 36

starting ma \g T thyI |sobutyrylacetate Compound 17 is
obtained as a'co s solid & 208 (743.6). Corppound 18
(Example 6): 5 OH% 0 HOLFI i Me H NH2 18 (Ekample 6)

Compound 18 is synthesize(ﬁn anafogyto the s e:'}g scriddgl for
compound 15 (example 4). However, the glycoside 17 is used as starting

10 material instead of glycoside 10. dgn{ﬁéaﬁ%}"fg‘ﬂs obtained as a
cotemesfind 15 is synthesized in analogy to the synthesis route described

for compound 13 (exampie 2). Starting from the glycoside 10, which is,

5 however, reacted not with n-butylamine but with 3-aminopropionamide
hydrochloride, compound 15 is obtained as a colorless . solid,
CogHa7FN4O7 (636.6): MS (E81+) 537.44 (M+H+).

Compound 16 {(Example 5}):
OH

HO

10 B 16 (Example 5)

Compound 16 is synthesized in analogy to the synthesis route described

for compound 13 (example 2). Starting from the glycoside 10, which is,

however, reacted not with n-butylamine but with glycinamide hydrochloride,
15 compound 16 is obtained as a co!or[ess wax.

CogHasFN4O7 (522.6): M3 (ESI )523 38 (M+H )-

é x/

H Me
17

Compound 17:

20 _
Compound 17 is synthesized in analogy to the synthesis route described
~ for compound 7 (scheme l). However, ethyl acetoacetate is used as
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wax. C24H33FN407 (508.6): MS (ESI+) 509.33 (M+H+). Compound 19
(Example 7): 1I50H FOO HOHOHNH2 N,NHO O 19 (Example 7)
Compound 19 is synthesized in analogy to the synthesis described for
compound 15 (example 4). However,4he bromo compound 7 is reacted

20 wijth acr id.instea vin tic e
S GRS T SR aBEN %Lﬁxg T @) SR o
btaoashassuczdofiBemseiids (- gaH 3t ﬁﬁb@rﬁ HO N/i'N"-'NH2
20 (Example 8) 5 Compound 20 is synthesized in analogy to thé synthesis
scribed fqr IEQ 1 (example 7). However, 3-aminopropionamide
Bﬂl%?i rep?acgc?b)) glycinamide hydrochloride in the amide
coupling. Compound 20 is obtained as a colorless wax. C24H33FN407

(508.6): MS (CSI') 50929 (M+H+). 10 Compound 21 (Example 9): OH
F Ok/'o
HO )&
HO N‘/I\Ej\/\ﬁ /\i
%‘4‘ Me ﬂ NH,

18 (Example 6)

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

CosHaaFN4O7 (508.6): MS (ESIT) 509.33 (M+H "),

Compound 19 (Example 7):

OH

HO

H

N NH

\/‘w}/ 2
O

18 (Example 7)

Compound 19 is synthesized in analogy to the synthesis described for
compound 15 (example 4). However, the bromo compound 7 is reacted
with acrylic acid instead of vinylacetic acid. Compound 19 is obtamed as a
colorless wax. CosHzsFN4O7 (522.6): MS (ES] )523 42 (M+H )



F~'OHO OOH HONCOINH2 NNHO 21 (Example 9) 15 Compound
21 is synthesized in analogy to the synthesis route described for
compound 13 (example 2). Starting from the glycoside 10, which is,
however, reacted not with n- butylamir}ﬁ but with L-serinamide
drochloride compound 21 is obtained as a colorless solid.
élzﬁpﬂ‘? (BRAEIRNRSSIES|+) 553.29 (M+H+). 20 38 Compound 22
(Example 10) OH FO HO 1'OOHO HOP4,IINXNH2 HMe 1.1 0
22 (Example 10) 5 Comp8lithd 22 is synthesized in analogy to the
synthesis described fgr cgmpound 18 (example 6). Starting from the
glycoside 17, Whicki evej, reacted not with 3-aminopropionamide
hydrochlorlde'ﬂa ' -sefinajnide-hydraghloride, compound 22 is
obtained as a colorlé$@ wax. F@:24{ 33H : (524 6) MSH) 525.31

NH,

20 (Exampie 8)

Compound 20 is synthesized in analogy to the synthesis described for
compound 19 (example 7). However, 3-aminopropionamide hydrochloride
is replaced by glycinamide hydrochloride in the amide coupling. Compound
20 is obtamed as a colorless wax. CoqH3zaFN4O7 (508.6): MS (ESI )
509.29 (M+H )

Compound 21 (Example 8):
OH
F
H(ﬂ\x/ o

21 (Example 9)

Compound 21 is synthesized in analogy to the synthesis route described
for compound 13 (example 2). Starting from the glycoside 10, which is,
however, reacted not with n-butylamine but with L-serinamide
hydrochioride, compound 21 is obtained as a colorless solid.
| CogHa7FN4Og (652.6): MS (ESI+) 553.29 (M+H+).
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Compound 24 is syn

. however, re

HO N~lio N FI~N 23 (Example 11) OH Compound 23 is synthesized in
analogy to the synthesis route described 15 for compound 18 (example 6).
Starting from the glycoside 17, which is, however, reacted not with
3-aminopropionamide hydrochloride by with

N-(2-hydroxyeth g iperazing, compound 23 is obtained as a colorless
emBasnd sz g#'&%%.é?&’ms (ESC) 551.30 (M+H-+). 20 Compound
24 (Example 12): OH FOHO O Flo NN I 0 H N~ 24 (Example 12) 39
f2ed in analogy to the synthesis route described
example 2). Starting from the glycoside 10, which is,

i tylamine but with N-methylpi% razine,
compound 24 is obigy X r X. C28H41FN 548.7): MS
5 (ESI+) 549.30 (M+H+). Co nd ) H #Q O 110
HONN 11O FIH 25 (Exampte 13Y120 Compound 25 g sy?hesized in
analogy to the synthesis route describ I{ I co nd 13 {example 2).
Starting from the glycoside 10, which éﬁ' [g)v(\‘/aer\n/n]rg a(leéc)i'cted not with
n-butylamine but with piperidine, compound 25 is obtained as a colorless

WEmpaGhCEN DG (Rl 4z MO iI(FSHai&d¢- B the synthesis described for
compound 18 (example 6). Starting from the glycoside 17, which is,
however, reacted not with 3-aminopropionamide hydrochloride but with
L-serinamide hydmchioride; compound 22 is obtained as a colorless wax.
CoqHa3FN4Og (524.6): MS (ESIT) 525.31 (M+H™).

for compoungd

Compound 23 (Example 11}:

B

23 (Example 11) OH

F [ —C,

HO

\f.,CJ

HO N

28

Compound 23 is synthesized in analogy to the synthesis route described

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

however, reacted not with 3-aminopropionamide hydrochioride but with

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

Co7H3FN4O7 (550.6): MS (ESI ) 551.30 (M+H ).

Compound 24 (Example 12):
: OH
FX 0

HO
HO

24 (Example 12)
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15 (M+H+) Compound 26 (Example 14): ~OH F~O HOOHONIOH

NU 26 (Example 14) 20 Compound 26 is synthesized in analogy to the
synthesis route described for compound 13 (example 2). Starting from the
glycoside 10, which is, however, reacted not with n-butylamine but with
hexahydro-1H-azepine, compound 2§§ obtained as a colorless wax.
C2onpRN3R4 {545y MihisdzEiSId ) BudRly (-+HHE spRiagsic ooydeudeseribed
@K%ﬁﬂ%é@doﬁ eRathple 39 Nfﬂa@rld Wbk 4HExgiRieids) fo, which is,
ggw and 267 | nthe{S|z in a to the,s anthe(ﬁls &PUtetﬁyﬁcr'gre Line,
or comp (’)unaa exampl §tar¥u¥ m)m th glyc

Wnﬁbg&éﬁ ﬁ@twch%wﬁiméeﬁat\%% ﬂmﬁé\l@@m&éﬂﬁawﬂs
|@E®t@|m@mmemrlgss wax. C27H3gFN306 (519.6): MS (ESI+) 520.52
(M+H+). 10 Compound 28 (Example 16): Oll F,O HOOHO N (O N ON
1-1H

Compound 25 (Example 13):
_-OH

H ﬁ/w

N \/\)l\

H

25 (Example 13)

Compound 25 is synthesized in analogy to the synthesis route described
for compound 13 (example 2). Starting from the glycoside 10, which is,
however, reacted not with n-butylamine but with piperidine, compound 25 is
obtain+ed as a coloriess wax. CpgHapFN3Og (533.7): MS (ESI+) 534.54
(M+H ).

Compound 26 (Example 14):
OH

HO

26 (Example 14)

Compound 26 is synthesiz@d in analogy to the synthesis route described
for compound 13 (example 2). Starting from the glycoside 10, which is,
however, reacted not with n-butylamine but with hexahydro-1H-azepine,
compound 26 is obtained as a colorless wax. '
CogH4oFN3Og (547.7): MS (ESI") 548.56 (M+H").
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28 (Example 16) 15 Compound 28 is synthesized in analogy to the
synthesis route described for compound 13 (example 2). Starting from the
glycoside 10, which is, however, reacted not with n-butylamine but with
benzyl 1-piperazine- carboxylate, corgpound 28 is obtained as a colorless
wax. C27H39FN406 (534.6): MS (ESI+) 535.32 (M+++H4). 20 41
Compound 29 (Example 17): .OH F 10 HO I-10 NN N~~OH 1i O 29
Earpplenty 2T Fponpde2b3k synthesized in analogy to the synthesis
described for 5 compoyn®19 (example 7). However,
3-aminopropionamide hydrochloride is replaced by 2-aminoethanol in the
amide coupling. nd 294s obtained as a colorless oil.
C24H34FN307'2 .
(Example 18): OH FH@ 00 W 0] t,-Z (NOH 0 30

(Example 18) gD

Compound 27 is synthesized in analogy to the synthesis route described
for compound 13 (example 2). Starting from the glycoside 10, which is,

27 (Example 15)

~ however, reacted not with n-butylamine but with pyrrolidine, compound 27
is obtatned as a colorless wax. Co7HagFN30g (519.6): MS (ESI ) 520.52

(M+H ).

Compound 28 (Exampie 16):

28 (Example 16)

Compound 28 is synthesized in analogy to the synthesis route described
for compound 13 (example 2). Starting from the glycoside 10, which is,
however, reacted not with n-butylamine but with benzyl 1-piperazine-
carboxylate, compeund 28 is obtained as a colorless wax. C27H39FN4Og

(534.6): MS (ESI") 535.32 (M+H").
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Compound 30 is synthesized in analogy to the synthesis described for
compound 19 (example 7). However, 3-aminopropionamide hydrochloride
15 is replaced by 2-amino-2-methyl-I-propanol in the amide coupling.
Compound 30 is obtained as a colorle Eon C26H38FN307 (523.6): MS
(ESI+) 524 26 M+H +) Com ound 31% xample 19): -OH F 10 HO-_. O
ﬁ *(Example 19) 42 Compound 31 is
syntheS|zed in analogy synthesis route described for compound 13
(example 2). S fomdhe glycoside 10, which is, however, reacted
not with n- buty mino-2-methyl-1- propanol, compound
' 307 5 (537.6): MS (ESI+)
538.28 (M+H+). c:omBQund 3NEXample 20} GOH F § O HOT~ HO NN,
H NN HO~OH O 32 (Exampld 2 82 i Syn@iésized in
analogy to the synthesis described foar compound 29 (example 17).
However, the hydrogenationgtage 1s1)gt §asried out. Compound 32 is
obtained as a colorless wax. C24H32FN307 (493.6): MS (ESI+) 494.28
(M+11+). 15 Compound 33 (Example 21):
Compound 29 is synthesized in analogy to the synthesis described for

compound 19 (exampie 7). However, 3-aminopropionamide hydrochloride
is replaced by 2-aminoethanol in the amide coupling. Compound 29 is
. . N +
obtained as a colorless oil. Cpg4H34FN3O7 (485.6): MS (ESI } 496.43
+
(M+H ). '

M

Compound 30 (Example 18):
OH

HO N\/ | ﬂ
N
H OI/ K oH

30 (Example 18)
Compound 30 is synthesized in analogy to the synthesis described for
compound 19 (example 7). However, 3-aminopropionamide hydrochloride
is replaced by 2-amino-2-methyl-1-propanol in the amide coupling.

Compound 30 is obtained as a colorless cil. CaogHagFN3O7 (523.6). MS
(£S17) 524.26 (M+H),

Compound 31 (Example 19):

‘OH
HO - AP
HO N‘/ I 1) ></
! y OH
H

31 (Example 19}
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OH FOHO~001-1 HONO (OH N OH I H 33 (Example 21)

Compound 33 is synthesized in analogy to the synthesis route described
for compound 13 (example 2). Starting from the glycoside 10, which is, 20
however, reacted not with n-butylamige but with tris(hydroxymethyl)

th d.33
W%?g '1%“‘%]\% (‘éé}oif‘%‘é?&a%atﬁ %g%hdg%tﬂce described
(Eka@ﬁm@cm)ddfr @aam@el@)m faringy ﬂm\zm;ﬂs@@ 02th ich is,
Geweosnd @A tgayntesiaet lmmmmmdm&nmébuszmmé’emuyl -1-
HIBHERBIP Jﬁ.@.%mnke B Sstngdramdbr b0 S8Rl OCWHER N3 07

ever react ot with n- bul% mine but with N-carbobenzoxy-1,3-
dmﬁﬁp?@ a(ﬁes‘h FroemBrbE" pound 34 is obtained as a colorless
oil. C26H39FN406 (522.6): MS (ESI+) 522.52 (M+H+). 10 Compound 35

ExpEADs AEERpIED0} 10 N O N-
0O

32 (Example 20)

Compound 32 is synthesized in analogy fo the synthesis described for
compound 29 (example 17). However, the hydrogenation stage is not
carried out. Compound 32 is obtained as a colorless wax. Co4HasFN3O7
(493.6): MS (ESI") 494.28 (M+H").

Compound 33 (Example 21):

oH _
O
F O
Ho,\gﬂ/ OH
HO N\/’ ’ chH
N

33 (Example 21)

Compound 33 is synthesized in analogy to the synthesis route described
for compound 13 (example 2). Starﬁng from the glycoside 10, which is,
however, reacted not with n-butylamine but with tris(hydroxymethyl)-
aminomethane, compound 33 is obtamed as a colorless solid.
Co7H40FN30g (569.6): MS (ES! )5?’0 33 (M+H ).
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35 (Example 23) Compound 35 is synthesized in analogy to the synthesis

route described for compound 13 (example 2). Starting from the glycoside

10, which is, 15 however, reacted not with n-butylamine but with

1-adamantane- methylamine, compound 35 is obtained as a colorless

wax. C34H48FN306 (613.8): MS (ESfH 614.45 (M+H+). Compound 36

(Examppierad)3OHEERPEHAO HO,,,,,Ol-iHON,11/0OH NIiO H 20 -

36 (Example 24) 44 Fhpound 36 is synthesized in analogy to the

i ihed for compound 13 (example 2). Starting from the
£

AFN3 0): MS (ESI+) 628.25
5):0il AN~ Np

N\ S-011 11 37 (Example 25) 0 10 Corr(;{)ound 37 is synthesized in
analogy to the synthesis route descritied FFBBIREENd 28 (example 16).
However, the last stage, the deprotection

Compound 34 is synthesized in analogy to the synthesis route described
for compound 13 (example 2). Starting from the glycoside 10, which is,
however, reacted not with n-butylamine but with N-carbobenzoxy-1,3-
diaminopropane hydrochloride, compound 34 is obtained as a coloriess oil.
- CophH3zgFN4Og (522.6): MS (E8l+) §522.52 (M+H+).

ol
2,3,4,6-tetra-O-ac¢f
obtained as a colorless oil. 'E‘,

Compound 35 {(Example 23):

OH
0
[':.‘
H(&’A/ Q
HO N Q
N-—
H N

35 (Example 23)

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

methylamine, compound 35 is obtained as a colorless wax.
+
C34HagFN30g (613.8): MS (ES!+) 614.45 (M+H ).

Compound 36 {(Example 24):

OH
. 0
HO

HO N

36 (Example 24)
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with sodium methanolate, is preceded by reaction with sulfur trioxide-
triethylamine complex: this is done by dissolving 63.0 mg of the piperazine
compound in 10.0 nil of methanol and, at 0C, adding 202 mg of sulfur 15
trioxide triethylamine complex and stigipg at OC for 2 h. The solvent is

removed in a rotary evaporatoy,.and the cr roduct is Ul‘lfle o? silic
& SR OO I RO SHUREE 2611 depiaibed

RO A€ dRISHBLEIRR ogh dFRst
sfotfanempmpw riBatexatgieed hrﬁ%ﬁﬂ\&lﬁ%ﬁﬁ%ﬂb@@mé‘ erﬂ\mé@& is,
8%?“?Qa@é&'thcﬁowwmﬂ%tﬁﬁw@mﬁhwmmmﬁrmm&yi -1-

-20 R e o%f'uwax EURITCR B A R R e

@39514 NI&QM @@(E@am sid L)@f% Stink 38 is syntheS|zed in

analogy to the synthesis route descrlbed for compound 37 (example 25).
artin froral b{ '(E)g .which is, however, reacted not with benzyl
%plpéﬁ%zmecgaﬁ(ox %525 u#\%ﬁh N-carbobenzoxy-1,3-diaminopropane
hydrochloride, comipound 38 is 5 obtained as a colorless wax.
C261-139FN4 7). MS (ESI+) 603. 41 (M+H+) Compound 39
(Example ¢

37 {(Example 25) 0

Compound 37 is synthesized in analogy to the synthesis route described
for compound 28 (example 16). However, the last stage, the deprotection
with sodium methanolate, is preceded by reaction with sulfur trioxide-
'triethyiamine complex: this is done by dissolving 63.0 mg of the piperazine
compound in 10.0 ml of methanol and, at 0°C, adding 202 mg of sulfur
trioxide triethylamine complex and stirring at 0°C for 2 h. The solvent is
removed in a rotary evaporator, and the crude product is purified on silica
gel (methylene chioride/methanol/conc. ammonia = 30/5/1). 59 mg of the
sulfate compound are obtained and converted, in analogy to the synthesis

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

obtatned as a colorless wax. Co7H3gFN4OgS (614.7): MS (ESI ) 615.42
(M+H ).

Compound 38 (Example 26):

QH
F O
HO

HO

O
“
Y

Ay
Y/,
o
o

Iz
\\
IZ@
=
AN
[F2]
AN

S

O

38 (Example 26)

25
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HNsO O 39 (Example 27) 10 Compound 39 is synthesized in analogy

to the synthesis route described for compound 37 (example 25). Starting

from the glycoside 10, which is, however, reacted not with benzyl 1-

-piperazinecarboxylate but with 2-amjnoethanol, compound 39 is

obtained as a colorless wax. 15 C25 FN3010S (589.6): MS (ESI+)

S3en00Und-A9 icaypibesizad (Banaigrdp the sythesis comte desegidbed

ok F@mdah#d* @%ﬁ&ﬁﬁ:@am eQ@rﬂ@ng ﬂﬁmowmgtpdgsﬁaetheslmga is,
nalogy to the synthesi

%ta %qééfrom e g(lgcoyde '51%& k{oév%vgér%reacted n Eléanz \‘Yith

i%?éb&ﬁﬁ@éﬁﬁoiﬁa@@%ﬂ%@%mcﬁlym%tﬂlf?f-‘i’%rorﬁ?ﬁﬁp%ﬂ?ﬁp dis

4ihtainbtiine dasalartdetess waRodERgANAENSOOR (BL7TIMH MESIESDD3.41

%MS g?’i'M+ H). 25 46 Compound 41 (Example 29): GOH F OO H'O HO

N H 00 41 (Example 29) Compound 41 is synthesized in
analogy to the synthesis route described 5 -for compound 13 (example 2).

Laripyinod ¥8e(Gyaogde 20}:which is,

OH
F 0,
Hcﬂx/

39 (Example 27)

Compound 39 is synthesized in analogy to the synthesis route described
for compound 37 {example 25). Starting from the glycoside 10, which is,
however, reacted not with benzyl 1-piperazinecarboxylate but with
2-aminoethanol, compound 39 is obtained as a colorless wax.
Co5H3aFN3010S (589.6): MS (ESI*) 588.50 (M+-H).

Compound 40 (Example 28):

OH

r 0
0
HC&‘A/

HO N/

40 (Example 28)

Compound 40 is synthesized in analogy to the synthesis route described
for compound 37 (example 25). Starting from the glycoside 10, which is,
however, reacted not with benzyl 1-piperazinecarboxylate but with 2-amino-
2-methyl-1-propanol, compound 40 is obtained as a colorless wax.
Ca7HaoFN3010S (617.7): MS (ESI") 616.52 (M"-H).
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- (Example 31): 12H

however, reacted not with n-hutylamine but with morpholine, compound -
41 is obtained as a pale yellow wax. C27H38FN307 (535.6): MS (ESI+)
536.48 (M+H+). 10 Compound 42 (Example 30): Oil FO O HO : HO N.
N1,-NG li H 42 (Example 30) Compodiid 42 is synthesized in analogy to

fiped,for compound 13 (example 2). Starting from
:ﬁ 'g?lf/gcoa %%ﬁ?ﬁﬁis gﬁ however, reacted not with n-butylamine but -
with tent-amylamine, cermpound 42 is obtained as a pale yellow wax.
C28H42FN306H 7). M8 (ESI+) 536.54 (M+H+). Compound 43

N// HNY FI Me N11 NV \. 0 20 43

of THF, and 1.21 mlofa 0.5

2713 ;- e added
and the mixture is stirred at 20Gifor  h. Subsequently {i}%lon of 180
mg of the glycoside 17 in 10.0 ml of quene 7.4 mg of
tri-o-tolylphosphine, 102.7 mg of Q«p@%ﬁ{wp phgsphate and 2.7 mg of
Pd(OACc)2 are added. The reaction mixture is heated at 100C for 3 h. The

precipitate is filtered off, and the organic phase is washed with 10 ml of
vznenpouhdriéll isveynihgaiEsidrin anlegyThe timveniiBasinsouteitigscribed

AR SHBBARIOIJaNshHIaeBIds. Starting from the glycoside 10, which is,
however, reacted not with n-butylamine but with morpholine, compound 41
is obtained as a pale yeiiow wax. Co7HaaFN307 (535.6): MS (ESI ) 536.48

(M+H).

(Example 31) 47 41.3,/9 of 1

Compound 42 (Exampie 30}
OH

fﬁ
Y

42 (Example 30)

Compound 42 is synthesized in analogy to the synthesis route described
for compound 13 (example 2). Starting from the glycoside 18, which is,
however, reacted not with n-butylamine but with tert-amylamine, compound
42 is obtalned as a pale yellow wax. CogHgoFN3Og (535.7). MS (ESI )
536.54 (M+H ).

Compound 43 (Example 31):
OH

_0
7~
"o " /-’\!\f\(/\;‘\/vﬁ } .
N W(])/ ~TN

H Me

43 (Example 31)
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product is purified by chromatography on silica gel (EtOAc/heptane). 59

mg 10 of a colorless solid are obtained and reacted with sodium

methoxide in analogy to the preparation of compound 13 (example 2).
Compound 43 is obtained as a colorless wax. C24H35FN406 (494.6) MS
(ESI+) 494.12 (M+). 15 47

44 Ethgxyptarbaliyi-3-prefiyii:B:axape rdidsetydibeinz diddoidl (B Tistmeand
e T e vdE, i bl s
ST SR Cn R & o PSR Sl BRI oLt o gF Rpside
viith 2004 Stfergtrohntalieeiem CHidrige sbltitantahdpbwiephisg sodignd mg of
chinEdeisnuiRdsgigiereadic Fhase i driedoove,magnadisd silfiriersaction

concentrated and direcil G further to 45, 5Q. f ilar

R e e 08 B A 8 ARG, and the
nﬁ’i?gﬁgfﬁd?éﬁﬁﬂ)!%@’aﬁ'(@@fﬂgﬁya rBUn?f-zWﬁ#@fh?ﬁ -Qk@%éf‘r{?f)tﬁ@ﬁ%ﬁs’“m
asidf#dd): Thé Gidhverd 46 s0moeéd in a rotary evaporalor, and the crude
Jrogueen p by ?ﬁ%@%@@%ﬁdﬁ“ﬁ%ﬁ%@%%‘??%%%q%ﬁe&-%;fg
Al ealTEss RNRsEeBIaInaaaRY FoARErIa-SoRwE MmetParids in
aanadtpe o tize prefissativauné todipteaaill? dexdonpincthaf@ampund 43 is
figprametitasustiondnuuoaslite shesesidneds @eaherd Mgh (ESI") 494.12
d{ﬁﬂxomethame and concentrated in vacuo. The residue is purified by
chrorfiatography on 10 silica gel (ethyl acetate/n-heptane = 3/1). 45 g of
compound 45 are obtained as an oil. C16F12005 (292.3) MS (ESI+):

2832 Exidtycdfbenii3l-mistigraliexd Pent-1-enyl)benzoic  acid (E/Z
4@[,2;,-,@5;{3}gfilil;kggpé)/Ieﬁﬂ@ydroxy-3-|sopropyl-1 H-pyrazol-4-ylmethyl]-

S '
oy

44

OH

29.0 g of ethyl isobutyrylacetate and 33.0 g of 4-carboxybenzaldehyde are
heated with a water frap for 6 h. The reaction solution is concentrated,
taken up in ethyl acetate and extracted with 20% strength ammonium
.chloride solution and saturated sodiurmn chloride solution. The organic
phase is dried over magnesium sulfate, concentrated and directly reacted
further to 45. 50.0 g of an oil are obtained. C1gH1805 (290.3): MS (ESI+):
291.1 (M+H)", tz = 1.42 min (Gradient 2).
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15 benzoic acid (46) OH ""N OH 46 N 15 g of compound 45 are
dissolved in 100 ml of glacial acetic acid. 7.4 ml of 2-cyanoethylhydrazine
are added, and the solution is heated at 100C 20 for 2 h. The mixture is
added to ice-water and extracted seva@I times with ethyl acetate. The

hase is, extr solution
i?rgﬁ? asb Ior| mé? ution Zﬁ%@g%#@%ﬁ;ﬁ sulfate.

2.40 g of the deswed compound 46 crystallize o { with the ethyl acetate

cetlc 249 acid = 100:10:1). A
feisolated precursor 45, are

0O ‘

N-(2- Carbamoylethyl) -4-[1-(2-clfano-df yI)Mroxy-&isopropyl-l H-
pyrazol-4- ylmethyllbenzamide a_ \! N~NHZ-4 N OH 6N! 47 500
mg of compound 46 and 145 mg of (3-alaninamide hydrochloride are 10
introduced into 10 ml of dichloromethane4snd 0.8 ml of
N,N-diisopropylethylamine, 215 mg of 1-hydroxybenzotriazole and 306 mg

of 1-ethyl-3-(3-dimethylaminopropyi)carbodiimide hydrochloride are |
hildled ofrHe(gmh@w@@ﬁbﬁeHF rmfhytr%@wnmﬁmyﬁkeaﬁ%ﬁﬁét’é‘a A are
t(gﬁsﬁlt#@@d mﬁr?sb@ltnﬂ penfieE m&ﬁ]@ﬁﬁmmmhmsMgel(ﬁB%) is added,
ic methanefrn
BRI e SRa a0 9’%"5%%%%%@3@%” o
(Eslamon R e T hr s i ARG SICHIR AN 2 Mere

with suction through Celite, the residue is washed wnth dichloromethane
and concentrated in vacuo. The residue is purified by chromatography on
silica gel (ethyl acetate/n-heptane = 3/1). 4og of compound 45 are
obtained as an oil. CygHon0Os (292.3) MS (ESI ) 2931 (M+H)

1.37 min (Gradient 2).

4-[1-(2-Cyanoethyl}-5-hydroxy-3-isopropyi-1 H-pyrazol-4-ylmethyi}-
benzoic acid (46)

15 g of compound 45 are dissolved in 100 ml of glacial acetic acid. 7.4 ml
ot 2-cyanoethylhydrazine are added, and the solution is heated at 100°C
for 2 h. The mixture is added fo ice-water and extracted several times with
ethy! acetate. The organic phase is extracted with 20% strength ammonium
chloride solution and saturated sodium chloride solution and dried over
sodium sulfate. 2.40 g of the desired compound 46 crystallize out with the
ethyl acetate phase. The mother liquor s ‘concentrated and
chromatographed on silica gel (dichloromethane:methanol:glacial acetic
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N () O 00Bzo\A/NH2 gqOBz N OBz 20 48 300 mg of compound 47,

436 mg of compound 4, and 324 mg of potassium carbonate are

suspended in 25 ml of acetonitrile and 2.5 ml of water and stirred for 72 h.
The reaction mixture is filtered, the residue is washed with 50
dichioromethane, and the combined 04 anic phase is extracted with water
aidsatd @letDsbidnfuctiteridei$buidrornpargd M6 phlseiddyief wieplated

ﬁ?%%@ﬂfaﬁs,améh%mﬁiﬁm imﬁfﬂqmgmgpfcﬁqua),siwo?g%sf): 314.2
ichioromett methanol = 1 . 207 mg of the glycoside 48 are 5
ﬁ&d?&“a%%ﬁ“é&@éﬁ@%‘i%%%N5010 (859.9): MS (ESI+): 860.3
(M+H)+, tR= 1.70 min (Gradient 2). Compound 49 (Example 32): 10N O

- HQ3-arhahEYtbiyi-BIZ (2o 4% (mieisa )3 490 m0eyi-1 H-

R NIRRTl ) amge sotuion, (M in hoxane) i

slowly added throug'h’%s;eptum AF mig¥ 2 ml of 0% strength

ammonium chloride Solition & Nded ® cold, and the solution is
warmed to room temperaturg, 2 ml of saturated sodium cBloride 20
solution are added, the Urgani -phase is separated off, and the aqueous

i a1

500 mg of compound 46 and 145 mg of pB-alaninamide hydrochloride are
introduced into 10ml of dichloromethane, and 08mi of
N,N-diisopropylethylamine, 215 mg of 1-hydroxybenzotriazole and 306 mg
of 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride are added.
The solution is stirred for 12 h. The solution is concentrated and the crude
product is purified by  chromatography  on silica gel
(dichloromethane/methanol/glacial acetic acid 100:0:5 -» 100:10:5).
440 mg of the desired compound 47 are obtained. CogHasN503 (383.5);
MS (ESI+): 384.2 (M+H)+, ir = 3.58 min (Gradient 3).

Compound 48:

ﬂmz

OBz

48

300 mg of compound 47, 436 mg of compound 4, and 324 mg of potassium
carbonate are suspended in 25 ml of acetonitrile and 2.5 ml of water and
stirred for 72 h. The reaction mixture is filtered, the residue is washed with
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phase is extracted twice with ethyl acetate. The combined organic phase
is concentrated and the residue is taken up in a mixture of triethylamine:
methanol: water (‘14 ml 1:3:3). The solution is stirred for 24 h and is then

- concentrated to dryness and purifieddyy chromatography on silica gel. 25

50 mg of compound 49 are obtained as a cqlorless Sohd'f%%%%?i\%i 40\;3ater

dihlasprpingng,. And he (RIPINeL-C5IRRIGiRIBSEdR

anid s@diedt SpaianCohipatntabifEranible S8yaricomiase/isodrggnover
Sodifith Fsuirded Hagd 3R4Exasilp: 333 5 Gaapaisg-aptiscydnesitied inge!

to the synthesis describedfarn, ound a '

e e AR o) 2Bad el 40 are
abipinphatie cORiRIMETH s onthinebNsQiedirRsyishia. (EST ) 860.3
@@%ﬁ%M@W()%ﬁtﬁOGMSi@SE&) 481.19 (M+H+). 10 Compound 51
(Example 34) H (-CF, :JH2 OH 51 (Example 34) Compound 51 is
synthesized in analogy to the synthesis described for 15 compound 49

amprb A Erarapia Ad)ifluoroacetoacetate is used as starting
material instead of ethyl isobutylacetate. Compound 51 is obtained as a
colorless solid. C21H24F4N407 (520.4): MS (ESI+) 521.16 (M+H ). 20
Compound 52 (Example 35& H Naa :

){% ‘ —

49 (Example 32)

200 mg of compound 48 are dissolved in 15 ml of THF and cooled to -78°C
under argon. 0.81 mi of lithium bis(trimethylsilyl)amide solution (1M in
hexane) is slowly added through a septum. After 30 min, 2 ml of 20%
strength ammonium chioride solution are added in the cold, and the
solution is warmed to room temperature. 2 mi of saturated sodium chloride
solution are added, the organic phase is separated off, and the aqueous
phase is extracted twice with ethyi acetate. The combined organic phase is
concentrated and the residue is taken up in a mixure of triethylamine:
methanol: water (14 ml 1:3:3). The solution is stirred for 24 h and is then
concentrated to dryness and purified by chromatography on silica gel.
50 mg of compound 49 are obfained as a colofless solid. Co3H31FN4O7
(494.5); MS (ESI): 493.2 (M-HY, tg = 3.58 min (Gradient 3); tr = 0.97 min
(Gradient 1).
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aa~~NH~ Har, et Oil 52 (Example 35) 52 Compound 52 is synthesized
in analogy to the synthesis described for compound 50 (Example 33).
However, 4,4,4-trifluoroacetoacetate is used as starting material instead
of ethyl isobutylacetate. Compound 52 is 5 obtained as a colorless solid.
C20H22F4N407 (506.4): MS (ESI+) 58%.16 (M+H+) Compound 53
(Evampiasd)s0QEaee HOHO N i I\HUfN ,HNHNJ O 53
(Example 36) 10 Compound 53 l[? synthesized in analogy to the synthe5|s
described for compound 43 (e ple 3 ), but

1-(N-rnethylpiperazine)-3- allyﬁgea as starting material instead of

1-allyl-3-propylurea, and the ghc is..employed gstgad of the

0%ide 7
glycoside 17. Compound 531s obta 3 5 coloffess sylid.
C28H42FN50®(563.7). Gompound 54 (Bxampé 37)\OH R O 8 HOB ~/

gl O | N

50 (Example 33)

Compound 50 is synthesized in analogy to the synthesis described for
compound 49 (example 32). However, glycinamide hydrochloride is
employed instead of f-alaninamide. Compound 50 is obtalned as a
coloriess solid. CooHogFN4Q7 (480.5): MS (ESI )481 19 (M+H )

Compound 51 (Example 34}

<N -CF,
j\wz -
wo N "‘/< J—{
HO ,
/F;L‘IQH ' ] ©
OH ’
51 (Example 34)

Compound 51 is synthesized in analogy fo the synthesis described for
compound 49 (example 32). However, 4,4 4-trifluoroacetoacetate is used
as starting material instead of ethyl isobulylacetate. Compound 51 is
obtamed as a colorless soild CoiHo4F4N4O7 (520.4): MS (ESI ) 521.16

(M+H").

Compound 52 (Example 35):

52 (Example 35)
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54 (Example 37) 20 Compound 54 is synthesized in analogy to the
synthesis described for compound 43 (example 31), but
1-(N-methylpiperazine)-3-allylurea is used as starting material instead of
1-ally)-3-propylurea, and the glycoside?7 is employed instead of the
glycoside 17. Compound 54 is obtained as a colorless solid. C27H41

EN407 (552.7) WO 2005/121161 PCTIEP2005/005959 53 Clajm

CRop S MUNE R Y ST PR e B W DS RRPRI R
RatpaBRAHE@Npe 33). Olavgeser3dfhvhitinssesiongeiale mused
a8d &iZrindenantanly ms@@@damﬂtf@hl;ﬂ orsUwaeezamofmmnpauaducam is

?}iﬁg ﬁ%?% st AL SR FRBA IR iy ok 1o

3, CONH- (C1-C6)-alkyl, CON[(C1-C6)-alkyl]2, (C1-C6)-alkyl,

' (C3 C6) cycloalkyl, (C2- C6) alkenyl, (C2-C6)-alkynyl, 0-(C1-C6)-alkyl,

%ﬂ%%& ﬁé‘ki gﬁ alkylene-0-(C1-C6)-alkyl, phenyl, benzyl,
ycar ere one, more than one or all hydrogen(s)

in the alkyl, alkenyl ynyl and O-alkyl radicals may be replaced by

fluorine; g

53 (Example 36)

Compound 53 is synthesized in analogy to the synthesis described for
compound 43 (example 31), but 1-(N-methylpiperazine)-3-allylurea is used
as starting material instead of 1-allyl-3-propylurea, and the glycoside 7 is
employed instead of the glycoside 17. Compound 53 is obtained as a
colorless solid. CoghH42FN5Og (563.7).

Compound 54 (Example 37):

OH
F -0
HO -\ AR
HO A H H
> N\",N o
o)

54 (Example 37)

Compound 54 is synthesized in analogy to the synthesis described for
compound 43 (example 31), but 1-(N-methylpiperazine}-3-allylurea is used
as starting material instead of 1-allyl-3-propylurea, and the glycoside 7 is
employed instead of the glycoside 17. Compound 54 is obtained as a
colorless solid. Co7H4a1FN4O7 (652.7).
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S02-NI2, S02-NH(C1-C6)-alkyl, SO2N[(C1-C6)-alkyl]2, S-(C1-C6)-alkyl,
S-(CH2)o-phenyl, SO-(C1-C6)-alkyl, 25 SO-(CH2)0-phenyl,
S02-(C1-C6)-alkyl, S02-(CH2)0 phenyl, where o may be 0 - 6, and the
phenyl radical may be substituted up to twice by F, CI, Br, OH, CF3, NO02,
GO OWBRL(EIL-C6)-alkyl, (C1-C6)-alkyl, NH2: 54 NI-1PCT/EP2005/005959
NH-(C1-C6)-alkyl, N((C1-C6)-alkyl)2, jif-i-CO- (C1-C7)-alkyl, phenyl,
O-(CH2)0-phenyl, where o may be O - 6, where the phenyl ring may be
substituted one to three times by F, Cl, Br, I, OI-1, CF3, NO2, CN, 5
OEHBISO-(C1-C6)-alkyl, (C1-C6)-alkyl, NH2, NH(C1-C6)-alkyl,
N((C1-C6)-alkyl)2, S02-CH3, COOH, COO-(C1-C6)-alkyl, CONH2; R4
drog -C6)-alky. -C6)-alkenyl, (C3-C6)- 10 cycloalkyl, or
Ip.')‘i:'enyl ?Sgtg %ﬂg&@%ﬁﬁ%&%@%ﬁ §|‘tuted by halogen or (C1-C4)-alkyl; B
(C0-C15)-alkylene, where one or more C atoms of the alkylene radical
may be replaced independently-ef.one 15 another by -0-, -(C=0)-,
-CH=CH-, -C=C-, -S-, -CH(QH)-, -CHF-, -CF2-, -(S=0)-, -£g02)-,
-N((C1-C6)- alkyl)-, -N((C1-C6}4ikylghenyl)- or “NH-; RY, %6 7
independently ofi®ne anotheris; ¥ BLTY 28 OH CF3, NO2,
CN, COOH, COOP-¢6)-alkyl, CO alkyl, CONH2,R&—~
CONH(C1-C&);alkyl,.CON[(C1-C6 rEC1-C6)-alkyl,

hydrogen(s) irithe atkyl, ynyl and 0-alkyl radicals may be
replaced by fluorine}] S02-NI2; NH(C1-C6)-alkyl, '
SOZN[(Cl-CG)-aIkyI]E, S-(C1-Z6)alkyl, S-(CH2)o-phenyl, SCF3,
SO-(C1-C6)- 30 alkyl, SO-(CH2)0-phenyl, S02(C1-C6)-alkyl, SO2

in which the meanings are

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

A Q, NH, CH»2, S or a bond;

R3 hydrogen, F, Cl, Br, I, OH, CF3, NOg, CN, COOH, CO-
(Cq1-Cglalkyl, COO(C4-Cg)alkyl, CONHz, CONH-
(C1-Cg)-alkyl, CON[(C1-Cg)-alkyllz, (C4-Cg)-alkyl,
(Ca-Cg)-cycloalkyl, (Co-Cg)-alkenyl, (Co-Cg)-alkynyl,
O-(C¢-Cplalkyl,  HO-(C4-Cg)-alkylene, (C1-Cg)-
alkylene-O-(C1-Cg)-alkyl, phenyl, benzyl, (C1-Cg)-
alkoxycarbonyl, where one, more than one or all
hydrogen(s) in the alkyl, alkenyl, alkynyl and O-alkyl
radicals may be replaced by fluorine; |
S02-NHa, S02-NH(C1-Cg)-alkyl, SOaN[(C1-Cg)-alkyl]a,
S~(Cq-Cg)-alkyl, S-(CHpo)o-phenyl, SO-(C4-Cg)-alkyl,
SO-(CHa)o-phenyl, S02-(C1-Cg)-alkyl, SO2-(CHz)o-
phenyl, where o may be 0 - 6, and the phenyl radical
may be substituted up to twice by F, Cl, Br, OH, CF3,

"~ NOg, CN, OCF3, O-(C1-Cg)-alkyl, (C1-Cg)-alkyl, NHo;



10

15

20

25

30

- 35

(CH2)o-phenyl, where o may be 0 - 6, and the phenyl ring may be
substituted up to twice by F, Cl, Br, OH, CF3, NO2, CN, OCF3,
0O-(C1-Ce6)-alkyl, (C1-C6)-alkyl, NH2; 35 NH2, NH-(C1-C6)-alkyl,
N((C1-C6)-alkyl)2, NH-CO- (C1-C6)-afidyl, phenyl, O-(CH2)0-phenyl,

to three times by F, C|,_Br, |, OFI

0-(C1-Cg)-alkyi, (C1- &)"%Wﬂ ‘N’lh BN Sty IBY
S02-CH3, COOH, C@@&Cﬁ@@)famyhé:ﬁ}mm Eng R@sam Rubstedest one
with the C atoms car%ng}y@%ﬁm@éog penghergd, q;atmqteg;pgarw OICN,

completely unsaturat ng Cy or 2 C ato S) gm ‘
also be replaced by of'S, anéa @ 1!@/!0 tlonr@% §§ 58 l|r;uteda&hh{2’
by (C1-C6)-alkyl, (czmmamk?@iw Kﬂz%%u%)yalmm%@m@ﬁeaééow

one CH2 group may Q@@;}l@ GaGMaflr guhgliiyted by H, F, CI, OH,
CF3, NO2, CN, COO(C1-C4)-alkyl, CONH2, CONH(C1-C4)-alkyl, OCF3;

15X CO, 0, NH, S, SO, SO2 or a bond; L (C1-C6)-alkylene,

~ where o may be O - qﬂyy erw}tﬁ@cp gmg,lma ‘g%@f fisedgne §hi-co-

(C2-C5)Rdikenylene, (G2hogEmIkyfdhe)-Midte iHGathedalkasma. or (GarCo)-

CH2 20 group(s) mayRAJERIACEH Péhgr 1Bt WnSPoplIdEaNAR SMRtintted

a bond; R8, R9 indepgnde 0 n g rogen SO3H, sugar 25
residue, (C1-C6)-alkyl, W grg')eésoﬁe8 g Cr%o?é4gh’ gpioups of the alkyl radical

- may be substituted independently of one another by (C1-C6)-alkyl, OH,

(C1-C6)mlkylene- OHZGZGH)sditpbmyteneb@rt Orseigarmesiel (e, SOBKS the

NH2, NH'(Cl'CG)'a'leki}lK%&é?eaﬂﬁkﬂl%; B‘é"rgﬁa(&% independently of one
another by -0-, -(C=0)., ~CH=CH-, -C=C-, -5-
-CH(OMH)-, -CHF -, -CF -, -«(8=0}-, -(§02})-, -N({(C1-Cg)-
atkyl)-, -N{(C1-Cg)-alkylphenyl)- or -NH-;

R5, R6, R7 independently of one another, hydrogen, F, Cl, Br, |,
OH, CF3, NO», CN, COOH, COO0(C1-Cg)-alkyl,
CO(C1-Cq)-alkyl, CONHa, CONH(C1-Cg)-alkyt,
CON[(C1-Cg)-alkyllz, (C1-Cg)-alkyl, (C2-Ce)-alkenyl,
(Co-Cg)-atkynyl, O-(C1-Cg)-alkyl, HO-(C1-Cg)-alkylene,
(C1-Cg)-alkylene-O-(C1-Cg)-alkyl, where one, more
than one, or all hydrogen(s) in the alkyl, alkenyl,
atkynyl and O-alkyl radicals may be replaced by
fluorine;

SOo-NH2, 809NH(C1-Cg)-alkyl, SO2N[(C1-Cg)-alkyl]2,
5-(C1-Cg)-alkyl, S<(CHo)o-phenyl, SCF3, SO-(C1-Ce})-
atkyl, SO-(CHo)g-phenyl, 802(C4-Cg)-alkyl, SO2-
(CHo)o-phenyl, where o may be 0 - 6, and the phenyl
ring may be substifuted up to twice by F, Cl, Br, OH,
CF3, NO2, CN, OCF3, O-(C1-Cg)-alkyl, (C1-Cg)-alkyl,
NH2;

NHo, NH-{C1-Cg)-alkyl, N{{C1-Cg)-atkyl)z, NH-CO-
{C1-Cg)-alkyl, phenyl, O-(CHg)o-phenyl, where o may
be 0 - 6, where the phenyl ring may be substituted one
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30 C6)-alkyl, NH-sugar residue, NH-SO3H, (C1-C6)- alkylene-NH2,
(C2-C6)-alkenylene-NH2, (CO-C6)- alkylene-COOH,
(CO-C6)-alkylene-CONH2, (Co-C6}- alkylene-CONH-(C1-C6)-alkyl,
(CO-C6)-alkylene- SONH2, (Co-C6)-alkylene-SONH-(C1-C6)-alkyl, (Co

35 C6)-alkylene-S02NH2, (Co-C6)-aIf<§r ene-SO2NH-(C1- C6)-alkyl,
adamantyl; or R8 andR $tegethewewithythg, NCHtoﬂr.carr@hg thdm, fdWda 5N,

to 7 56 membered, sg@p%ted rng.. @)@ E‘;Sne (qur% Ghidd, groum{:‘l

L o8 o ol e A %ﬁfmzaféﬁ AR hgOn

“be 5 substituted inde péMaefiily-ChpmdkahdiiaNblp(C1-C6)- alkyl, OR

(C1-C6)- alkylene OHM(CZC6) alkenylene OH, NI-12, NFi-(C1-C6)-alkyl,

N[(C1- alk NH C IkyI NH-sugar residue,
(C1-C6 rc%’? kﬂﬂ‘% _disreng © o 7

COON, (co ca) alkm@ﬁ@b@mﬂm %@@@eﬁalkyméaﬂy or Completely

CONH-(C1-C6)-alkyltsetéral=iiienegsNBere 1 or 2 C atom(s) of the

(Co-C6)-alkylene-SO C I

(CO-Ce6)-alkylene-S Ij%(%( C%%S?%%Jé%&%@ bgi(lg b?l%%r)rﬁagc)’i %1 may
acceptable salts ther@8F SR ohh Hftﬁ'%dfom’]u gl%ﬁ@ﬁ%@d 2-Cs)-
claim 1, in which the aim:yingﬁg{@@%kthmhmerm &d&:hycaegemné& CHy

Cl, Br, i, OFI, CF3, N ?m%l\l', l,ig ) ”841 'substituted by H, F,

COO(C1-C6)-alkyl,
CON[(C1-C6)-alkyl]2' c:agb %I' éﬁ?ﬁs E3-E8)-alicehy FONH2,
0-(CI-C6)-alkyl, HO- mbﬁﬂ)ﬁaﬂ@mr@m:mmalkylene O-(C1-C6)-alkyl,

X CO, O, NH, 8, 80, 502 or a hond;

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

Y CO, NHCO, S0, 802, or a bond,

R8, R9 independently of one another, hydrogen, SO3H, sugar
residue, (C1-Cg)-alkyl, where one or more CHz groups
of the alkyl radical may be substituted independently of
one another by (C1-Cg)-alkyl, OH, (C41-Cg)-alkylene-
OH, (Cp-Cg)-alkenylene-OH, O-sugar residue, O503H,

- NH2, NH-(C1-Cg)-alkyt, N[(C1-Cg)-alkyl]e, NH-CO-(Cq~
Cg)-alkyi, NH-sugar residue, NH-SOzH, (C1-Cg)-
alkylene-NH2,  (Cp-Cg)-alkenylene-NHy,  (Co-Cg)-
alkylene-COOH, (Cp-Cg)-alkylene-CONHp, (Co-Csg)-
atkylene-CONH-{C1-Cg)-alkyl, (Cp-Cg)-alkylene-
SONH2, (Co-Ce)-alkylene-SONH-(C1-Cg)-alkyl, (Cop-
Cg)-alkylene-S0oNHp, - (Co-Cg)-altkylene-SOoNH-(Cq-

Cg)-alkyl, adamantyl; or '
R8 and R9 together with the N atom carrying them form a 5 to 7
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phényl, benzyl, (C1-C4)-alkylene-COOH, SO-(C1-C6)- alkyl, where one,
more than one or all hydrogen(s) in 30 the alkyl radicals may be replaced
by fluorine; or R4 hydrogen, (C1-C6)-alkyl, (C2-C6)-alkenyl, (C3-C6)-

‘cycloalkyl; 35 B (CO-C6)-alkylene, wigre one or more C atom(s) of the

a(léylce)r;e ?glcngrrla_y l:_>e r%géaccgd m% )?n_t é lﬁy&e lﬁfgl; eB O more
1(S02)-, -N((C1-C6)-GlylarrupngfahecH) kA% RSshBay @RE‘F hy P S,

- 3./A compound of theifprisiersids ma;n@;hraéaiam IM((Zﬁﬁ)g%ﬂdh/theviﬁare
~sugar residues are beta((l)! t%&%g)se%@ @lg !r}él'c‘f?cgi maPbe

5 positions of the sugar re3|due as t Co con |gur

compound of the formm&tﬁﬁiegdﬁﬁ'é‘@ﬁi‘@%{?#% Pfooé“%rﬁf\'/ﬂﬁ ﬁfti‘féy (C1-Ce)-
meanings are 10 Rl;m,(groq_eﬁ ar(mﬁegmu@ﬁenm(mﬂﬂu(ﬂam@@mjkmien&

?ggroc%(;ncyi?ogllg/l -- 8?9/%“ 9@?]10 (érl %ﬁép W\’%Eeg?e 2 6)@#%0_

more than one or all gAY T Mafadréélg‘fﬁay
fluorine; R4 hydrogemHg.1-CGzalss {alkeGglenycidbiiy!; 2({3 Ce aikylene~

(CO-C4)-alkyl -
may be reaplgceer(]jelnwﬁ%ﬁen)ggr?t ef%f %%%ﬂﬁ%?gﬁ - é%kﬁpeegi% ene

b i

-CH(OH)-, -CHF-, -CFINGH (NiCaneRG, R7 m %’f‘%r% 2,

another, hydrogen, F(gh®Ey)- t;l!@ilﬂn@l&!)hﬂm(@m@wm (Co-Cs)-

COO(C1-CE)-alkyl sjiyiane-SONH,  (Co-Co)-alkylene-SOaNH-(C1-Cg)-
' alkyl;

and {hé pharmaceutically acceptable saits thereof.

' 2 A compdund of the formula | as claimed in claim 1, in which the

meanings are
A 0, NH, a bond;

R3 hydrogen, F, C, Br, |, OH, CF3, NO2, CN, COOH, CO-
(C1-Cg)alkyl, COO(C1-Cg)-alkyl, CONHp, CONH-
(C1-Cg)-alkyl, CON[(Cq-Ce)-alkylla, (C1-Ce)-alkyl,
(Co2-Cg)-alkenyl, (C2-Cg)-alkynyl, O-(C1-Cg)-alkyl, HO-
(C1-Cg)-alkylene,  (C1-Ce)-alkylene-O-(C1-Cg)-alkyl,

| phenyl, benzyl, (C1-C4)-alkylene-COOH, SO-(C1-Cg)-
alkyl, where one, more than d_ne or all hydrogen(s) in
the alkyl radicals may be replaced by fluorine; or

R4 hydrogen, (C1-Cg)-allyl, (C2-Ce)-alkenyl, (Ca-Ce)-
cycloatkyl; '
VB - (Cp-Cglalkylene, where one or more C atom(s) of the

alkylene radical may be replaced independently of one
another by -0-, -(C=0})-,. -CH=CH-, -C=C-, -S-,
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CO(C1-C4)-alkyl, CONH2, CONH(C1-C6)-alkyl, CON[(C1-C6)-alkyl]2,
(C1-C6)-alkyl, (C2-C6)-alkenyl, (C2-C6)-alkynyl, O-(C1-Cg)-alkyl,
HO-(Ci-C6)-alkylene, 35 (C1-C6)-alkylene-O-(C1-C6)-alkyl, where one,
more than one, or all hydrogen(s) in g}e alkyl, alkenyl, alkynyl and 0-alkyl
radicals may be replaced by ,58 fluorine; NH2, NH-(C-I-C6)-alkyl, . :
N((C1-C6)-alkYl)2, NiHEH-CEAkyl-6F B RéXT h?‘t%é@t}ier‘b\%ﬁiﬁ‘éﬁ)‘
C atoms carrying theggq(ggért@mj_mq@’mbe}@dalskqner&;qm@wtmmy)oor ~NH-.

- completely unsaturated ring Cycl, where 1 or 2 C atom(s) of the ring

ay also be replaced hy N, O or.S, onal : :
F botoh B Rt ) U e S S 2 o hich the
in eachsoaee easidiidd o bpeN@y-belwep)coed theosterenghwimisisyoiy the 2,
F, Cl, QH, CE3, NQ2, CN, COO(C1-C4)-alkyl, CO :
CONH(PEE.5 ERIRSE 51 b E s e D AeR gpafgieaton
(C2-C5)-alkenylene, where in each- case one or two CH2 group(s) may be
replaced by 0 or NI-H; 20 Y CO, NHCO, a bond, 5. A.compound of the

H#rmula eerepaved o BIZIfRsMUS 4 38 ARIREHE FlaMhgdtirs Bevpich the
hydrogenear@fgeriae; 30 A 0; R3 CF3, methyl, isopropyl; R4 hydrogen;

R1 hydrogen and
R2 fluoring;
or
R1 fluorine and
R2 hydrogen;
A 0, NH;
R3 hydrogen, F, Cl, Br, I, OH, CF3, (C1-Cg)-alkyl, (C3-Cg)-

cycloalkyl, (Cp-Cg)-alkenyl, 0O-(Cq-Cg)-alkyl, where
one, more than one or all hydrogen(s) in the alkyl
radicals may be replaced by fluotine,

R4 hydrogen, {(C1-Cg)-alkyl, (Ca-Cg)-cycloaikyl;

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

R5, R6, R7 independently of one another, hydrogen, F, Cl, Br, |,
OH, CFg, NO2, CN, COOH, COO(C1-Cg)-alkyl,
CO(C1-C4)-alkyl, CONHao, CONH(C1-Cg)-alkyl,
CON[(C1-Cg)-alkyl]y, (C1-Ce)-alkyl, (C2-Ce)-alkenyl,
{Co-Cg)-alkynyl, O-(C1-Cg)-alkyl, HO-(C1-Cg}-alkylene,
(C1-Cg)-atkylene-0-(C1-Cg)-alkyl, where one, more
than one, or all hydrogen(s) in the alkyl, alkenyl,
alkynyl and O-alkyl radicals may be replaced by
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35 B (CO-C4)-alkylene, where one or more C atom(s) of the alkylene

radical may be replaced independently of one another by -0-, -(C=0)-,
-CHF- or -CF2-; 59 X CO, O, a bond; L (C1-C4)-alkylene,
(C2-C4)-alkenylene, where in each 5;Gase one or two CH2 group(s) may

be replaced by 0 or Nhl; Y CO, NHCO, a bond. 10 6. A compound of the
formula | as claimed fH@HMs 1 to 5, in which the meanings are R1
hydrogen; 15 R2 fludiirlg; Aubi-§ 4€H0-alRoIRSNY GG altyhmthNH-CO--
ethyl, OH, CF3; RG, g&? Rydrogen; 25 X CO, 0, a bond; L

(C1-C3)-alkylene, (C -éS)-aIkenerne, where in each case one CH2

group may be replac&i by 0 or NH; 30 Y CO, NHCO, a bond. 7. A
compoUif afidhd Forrugeites cldfmdliin Slamiemstooarivingithemea 5 to 7
substituents A and B pegHBY@d adjagantnesition farimposiden) swstely

occupies an adjacent position (ortho itign) tg B, 35 8. mpound of
the formula | as claimg'as%%%ﬁ }%éggg?;}ﬁ:&/k‘{ghggi ﬁggrﬁg%%r%(ﬁ%ff the
R8, R9 independently'B€ dHaan > higErdgen, ? Qi FESIGUE T Tay
(Ci-C4)-<ts1rIlkyI, where tdjpt'ﬂ;lq@llyadiealm;ythatﬁ?&ﬁ(@d«ﬁ@?aéq@edﬂ}g@s)-
one another one or mgfe timeg- DY-(Gi=E2)U ; h CH
(C1-C2)-alkylene-OH: 033@,,{(3 él?ch?9 Y i each case one 12
group may be replaced by O, or substituted by H, F,

Cl, OH, CF3, NO2, CN, COO(C1-Ca)-alkyl, CONHp,
CONH(C4-Cy)-alkyl, OCF3;

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

meanings are

R1 hydrogen;

R2 fluorine;

A _ O,

R3 - CFa, methyl, isopropyl;

R4 hydrogen;

B (Cg-Cq)-alkylene, where one or more C atom(s) of the

alkylene radical may be replaced independently of one
another by -O-, {(C=0)-, -CHF- or -CFo-;
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5 CONH2, SO2NH2, NH-SO3H or adamantyl; or R8 and R9 together with
the N atom carrying them form a 5 to 7 membered, saturated ring Cyc2,
selected from the group of piperazine which may be N-substituted by
(Cl-C2)-alkyl, 10 (C1-C2)-alkylene-OH or SO3H, piperidine, azepane,
pyrrolidine or morpholine. 9. A medi Fent comprising one or more of the
compounds as claimed in claims 1 to 8. 15 10. A medicament comprising
one orynore of the cpmpeyngdgasiclaimed in claims 1 to 8 and one or

more blood glucose-lowering active ingredients. 20 11. The use of the
compounds as claimed in claims | to 8 for producing a medicament for

the trehtment of type(@ ke ey PaRb e Ga)-alkendens . phere in each
compounds as claimggkis slainas bia8delpepdupis) magdiicaeptatddrby O
lowering blood glucosei\gY y 13. The use of the compounds as claimed in
claims 1 to 8 in comBination with at least one further blood
glucose-lowering active ingredient for producing a medicament for the

- treatmant of type 1 @ typeC2iakeind. 30 14. The use of the
.compounds as claimed in claims 1 to 8 in combination with at least one

further blood glucose-lowering active ingredient for producing.a. .
Taimied J0 5150056 K87 Bronaignahe
medicamesariogsprging one or more of the compounds as claimed in
claims I to 8, which comprises mixing the active ingredient with a
pharmz%%utlcally sulhatl)ll%%%ﬁger, and converting this mixture into a form

suitable for administration.
R2 fluorine;
A O,
B -CHo-;
R5 hydrogen, Cl, methyl, ethyi, OH, C?s;
R6, R7 hydrogen;
X CO, O, a bond;
L {C4-Ca)alkylene, (C2-Ca)-alkenylene, where in each

case one CHp group may be replaced by O or NH;
Y CO, NHCO, 3 bond.
7. A compound of the formula | as claimed in claims 1 to 6, in which the
substituents A and B occupy an adjacent position (ortho position)

and R3 occupies an adjacent position (ortho position} to B.

8. A compound of the formula | as claimed in claims 1 to 7, in which the
meanings are



10

15

20

25

30

35

60

R8, RO independently of one another, hydrogen, SOjH, sugar

residue, (C4-Cy)-alkyl, where the alkyl radical may be
substituted independently of one another one or more times
by (Ci-Co)-alkyl, OH, (Ci-C,)-alkylene-OH, OSOzH, NHa,
CONHg, SONH,, NH-505H or adamantyt, '

or

R8 and R together with the N atom carmrying them form a 6 to 7

10.

11.

12.

13.

14.

15.

membered, saturated ring Cyc2, selected from the group of
piperazine which may be N-substifuted by (C¢-Cz)-alkyi,
(C4-Co)-alkylene-OH or SOzH,

piperidine, azepane, pyrrolidine or morpholine.

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

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

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

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

The use of the compounds as claimed in claims 1 to 8 in
combination with at least one further blood glucose-lowering active

~ingredient for producing a medicament for the treatment of type 1

and type 2 diabetes.

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

A process for producing a medicament comprising one or more of
the compounds as claimed in claims 1 to 8, which comprises mixing
the active ingredient with a pharmaceutically suitable carrier, and

convetting this mixture into a form suitable for administration.



