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~& (57) Abstraci: The invention relates 1o novel thiophenylglycoside derivatives of formula (1), where the groups have the given mean-
¢a= ings, the physiologically-acceptable salts and methods for production thereof. The compounds are spitable as anti-diabetics for’

& example.
(o

O {(57) Zusammenfassung: Die Erfindung betrifft neve Thiophenglycosidderivaie der Formel (I), worin die Reste die angegebenen
Bedeutningen haben, sowie deren physiologisch vertriglichen Salze und Verfahren 2 deren Hersiellung, Die Verbindungen cignen
_sich z.B. als Amidiabetika.




exanpl e. WO 2004/ 007517 1 PCT/ EP2003/ 006841
Descri ption Novel thiophene glycoside derivatives,
nmet hods for production thereof, medicanents

conprising said conp aoﬁgﬁ?gg§¥z?§$eof The

invention relates to substit hene gl ycosi de

Publis

derivatives, to the physiologically tolerated salts
thereof and to physiologically functional derivatives.

. The antirheumatic tenidap (13 ;}QJgﬁ@Myygqgs'g u [
hed: \ \ Fi 1o h ?wo-lfzt?ep cgdes and the other
With th@@rité#natié‘iai .err)ch kgp'o(t.am no- 10 abbreviations, reference is made to the explanations ("Guidance

. BeforeQapil) QP¥ik beridd GRNREforlanendibd WA D5t X Himli ﬁgﬁLv'ugroerL'ﬂ el beginning of each

claims  YIOBeOXMIBRIREY ir=3cht kel akd. feeuldrQWEs): e BET Garlald:

receivei997: 165448) is known, as are 3-am no-2-benzoyl -

5- gl ucopyr anosyl am not hi ophene conpounds (J. Fuentes
et al, Tetrahedron Asymmetry, 1998, 9, 2517-2532). 15
The invention was based on the object of providing
novel conmpounds with which it is possible to prevent
and treat type 1 and type 2 diabetes. The invention
therefore relates to conpounds of the formula | | 20
in which RL, R2 are hydrogen, F,_ C, Br, |, OH N2,
CN, COOH, CQ(C1-C6)-alkyl, 25 COO(Cl-C6)-al kyl, CONH2,
CONH( C1- C6) - al kyl, CON (C1-C6)-al kyl ] 2,

(C1l-C6)-al kyl, (C2-C6)-al kenyl, (C2-C6)-al kynyl,

(C1- C6) - al koxy, '
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HO(Cl C8) - al kyI (C1- C6) - al koxy- (C1-C6)-al kyl,
benzyl 2 (Cl-A)-al kyl carbonyl, where one,

_WOn%QQeg 00EH Tone or all hydroged(s) in the al kACHEF2003/006841

al koxy radicals nay be replaced by fluorine; S02-NH2,
SQZ%A Cl1-C6) - al kyl, SO02N (Cl-C6) - al kyl ] 2,
Desgripiqn c5) - al kyl , S (CH2) o- phenyl, SO (Cl- 06} - al kyl ,
SO (CH2) o- phenyl, S02-(C1-C6)- 5 al kyl,
S02- (CH2) o- phenyl, where o nay be 0-6 and the phenyl

Novnehms@phenmgiymid@ Idetwatu»teedmemdds forpesduggioR théteof, Bnedicaments
al koxy,

Cl- C6) -
compelingseid ERTIPOURS 2ndtse thERORL. o) - Ky
N((C1-C6)-al kyl)2, NH(Cl1-C7)-acyl, phenyl,
O (CH2) o- phenyl, where o may be06and vvherethe
Theph‘mntionrne emsubslltlhied dhibpbéne ghydoside devivativasyds tHey

phy?@f)g&‘%lly é@lﬁﬁteggﬁﬁgfm%l%&y gpwlggwgﬁ( funczlonal denzatlves.
N( ( C1- C6) - al kyI )2, S02-CH3, COOH, COO (Cl-Cs)-alkyl,
CONH2; Ais ClSE) al kanedi yl, where one or nore:

Theﬁﬂlﬂaﬂumamrtemldantﬁe agiumpyaammw ureni¢ aeid, Be(Z)H4d-(amino-

carbop%b%)c-ef%o cg&;gﬁﬁ OC& xo—3 Pn%o? tlher ewdrwneth_yb’ézthrenyl)

(H.G.(Ftdar et al. dPSQ@Q’?JGﬂK@B%I@ﬁMﬁ'd&Vé{b 3-amino-2-benzoyl-
-N((ClOG-aIk phenyl)-"or -NH; is a nunber fromO

S-glyeppyrangsyiypino %/fyor@h@e eampounRdskk Euentes efrals Betrahedron

I sat unsaturated ring, where 1
Asy@géént n1a gmé‘rr%%ﬁbgg?épl aced by O or S; R3, R4, R5 are
hydrogen, F, d, Br, , O—| NC2, CN, COOH,

COOP- C6) - al kyl , 25 C4) - al kyl, CONH2,
mq(tlgm WE b%quq,q)n tWJgglof@ngmg),mq\@I cpmpogagis withywhich it is
poséiﬁi% t6Phe i Y tredt Gpe P ind!th¥'2 diaklths C12) - @l koxy, HO

The invention therefore relates to compounds of the formula |

e

R4

in which

R1, R2 are hydrogen, F, Cl, Br, |, OH, NO2, CN, COOH, CO(C1-Cg)-alky},
COO(C1-Cg)-alkyl, CONH2, CONH(C1-Cg)-alkyl, CON[(C1-Cg)-alkyl]2,
(C1-Cg)-alkyl, (C2-Cg)-alkenyl, (C2-Cg)-alkynyl, (C1-Cg)-alkoxy,

HO-(C1-Csg)-alkyl, (C1-Cg)-alkoxy-(C4-Cg)-alkyl, phenyl, benzyl,
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(Cl-C6)-al kyl, (C1-06)-al koxy-(C1-C6)-al kyl, where

one, nore than one 3 or all hydrogen(s) in the alkyl

and al koxy radi cals nmay be reéplaced by fluorine;

S02- NH2, SO02NH( Cl- C6) - al kyl, S02N[ (Ci - C6) - al kyl ] 2,
S-(C1-C6) -al kyl, S-(CH2)o- phenyl SO (C1-C6) - al kyl ,

SO ( CH2{G-Bladaikylcagioonyl,Gvhes) oneIrkore, than one or all hydrogen(s) in

'S02- (CH2) o- phenyl , where o may be 0-6 and the phenyl

r adi cal thengl y!tﬁ;\dsaib@xy tagiucais maytta,e te,nl@@diw fyortle; Br,
OH, CF3, N02, CN g
(C1- 06) SQ2NH, &ﬁle‘Kﬂz lekm mj\l{(éhk%) alkyll2, S-(C1-Cg)-alkyl,

‘N((CLl-C6)-al kyl)2, NH(Cl-C7)-acyl, phenyl,

( CH2) o- BHElM)o- momm(%%%lkméwzbwh@wl08626@4 -Ce)-
where the 10 phenyl ring may be substituted one to

t b
S e o

N((C -

conve; P %ttﬁ%@%e?é?ﬁ sy ErCPRL 28 B Bidion. ocrs,
- d, 15 sat ted,

par tz iy'ggﬂa ﬁsi“e@e?yi(pérg Eﬂ%ﬁiﬁféﬁ_ﬁiéﬁ ing q/gwn 1

or carbon ato [ [ S

r epl acedHayNN-(@1-66)- Jkybhu(@:y@z)- ﬂWZORiHI(Gn-&ITI)ﬁCble phenyl,
substituted by (Cl-C6)-al kyl, (C2-C5)-alkenyl, (C2-

C5) - al k@rYIH2)wipbeayli wheexb magsbe@qeaﬁ‘ﬂﬂvl'wrelﬂm pagnfieing may
replaced by 0, or substituted by H F, O, OH CF3,

NO2,  Chhe SGEXtIRItedDneatblkd/ fimes By, "bﬂlt,@g) N@é‘B(iN OCFs3,
OCF3; and R5 is hydrogen; and’the pharnaceutical
accept §g ecsphiksxy, N8 888)-alkyl, NHz, NH(C1-Cg)-alkyl, N((C1—Cs)—alkyl)2,

S02-CH3, COOH, CO0-(C4-Cg)-alkyl, CONH2;

is (Cp-C15)-alkanediyl, where rone or more carbon atoms in the
alkanediyl radical may be repilaced independently of one another by
-O-, -(C=0}-, -CH=CH-, -C=C-, -S-, -CH(OH)-, -CHF-, -CF2-, -(S=0)-,
-(502)-, -N((C1-Cg)-alkyl)-, -N((C1-Cg)-alkylphenyl!)- or -NH-;

is a number from Q to 4;

Cyci is a 3- to 7-membered, saturated, partially saturated or unsaturated

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

R3, R4, R5 are hydrogen, F, CI, Br, I, OH, NO2, CN, COOH, COO{C1-Cg)-alkyl,

CO(C4-Ca)-alkyl, CONH2, CONH(C1-Cg)-alkyl, CON[(C1-Cg)-alkyi]2,
(C1-Cg)-alkyl, (C2-Cg)-alkenyl, (C2-Cg)-alkynyl, (C4-C12)-alkoxy, HO-

(C1-Ce)-alkyl, (C1-Cg)-alkoxy-(C1-Cg)-alkyl, where one, more than one




10

15

20

25

25 Compounds of the formula I in which Ais linked to
the thienyl ring in position 2 are preferred.

Preference is further given t® conpounds of formula |
in which 4 Rl, R2 are hydrogen, F, d, Br, I, O4 NOZ2,

CO\IH( oL @@%&99(9%(@%(’[ %@@I@gw; q{l§q>ﬂy2rlalélcla]s r%(g;ll—& replaced by

(C1-C8) ﬁqdf b, (C2-C6) - al kenyl, (C2-C6)-al kynyl,
(Cl-C6)-a koxy, HO(Cl Co) - al kyI

(% g?lg S;dlj yl car bonyl IC%d&?—alky@g@%NKC?%e{él%B Re (01 Ce)-alicyl,
ZFLﬁxty“?% BB Ebhera0KErERERY, SH G brenyl 02 (C1-Cor

(Co- C15) - where one or nore carbon aton(s)

in the ﬁi‘%\q 5@32&%&)@%@&%@5@0 2y b O aad the phenyl radical
i ndependent|ly of one another by -0-, -(C=0 -,

- CH=CH- ,maykesubsifiuted qpitchyice by GG, Be, G2 CF3,(I$@Q) €N, OCF3,
-(S2)-, -N((CG -C6)-al kyl)-, -N((Cl-C8)-al kyl phenyl) -

or -NH (Cr] -C6)-akanyT e (?6)‘331@3 NH5; Cycl is a 5- to

6- menbered, saturated, partially saturated or

g ;sgt g : qmg NHJ(C%C%'EIR)?J&IQ% %ﬁ?&@?@b@%jﬁ@@ﬁ&nyh

CO\IHZ é&%h%pgc@*ﬁo E’éﬁ[’(' W?'l 3 ﬂx%%: 51% kéld’where the

(C1-CB) - ab keng )(:

(CL- C12)p d’;&gmﬁ@ E%%Ei g|op39|to3ttmes by Cl, Br, I, OH, CF3,
(C1-C6) - al koxy-(Ci CG& al k (C1-A4) - al kyl phenyl

(C1-4) Wk&fypé@ﬂfysl. ﬁQ&OZEJKCﬁ)I @ 1<Ch)-alkyl, NH2, NH(C1 Ceg)-alkyl,

- SO (C1-C6) -al kyl, where one,

N((C1-Ce)-alkyl)2, SO2-CH3, COOH, COO-(C1-Cg)-alkyl, CONHo:

or

R3 and R4 together with the carbon atoms carrying them are a 5- to 7-membered,

R5

saturated, partially or completely unsaturated ring Cyc2, where 1 or 2
carbon atom(s) in the ring may also be replaced by N, O or S, and Cyc2

may optionaily be substituted by (C4-Cg)-alkyl, (C2-Cs)-alkenyl, (Co-
Cs)-alkynyl, where in each case one CH2 group may be replaced by O,
or substituted by H, F, CI, OH, CF3, NO2, CN, COO(C1-C4)-alkyl,

CONH2, CONH(C4-C4)-alkyl, OCF3; and
is hydrogen;

and the pharmaceutically acceptable salts thereof.

-~

Compounds of the formula 1 in which A is finked to the thienyl ring in position 2 are

preferred.

Preference is further given to compounds of formuia | in which
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nore than one or all hydrogen(s) in the alkyl and

al koxy radicals may be replaced by fluorine; or R3
and R4 together with the car Bon at ons carrying them
are a 5- to 7-menbered, saturated, partially or

conpl etely unsaturated ring Cyc2, where 1 or 2 carbon

R1, 8% s) aremhydregennb, 6h\Bral, £81,040p eBNa &OHY C(03-©g )-Bkyl,

and Cyc2 30 may optionally be substituted by

( C1- C6) CD®C+- C@Fail@ﬁ)C@Nk@nEbNﬁ(@CesﬁaICXQ CON[(C1—Cs) alkylo,
(C2-C5) -al kynyl, where in each case on

R oo
g?(;l? c(af:én H(g?f U 1&@&%\3' Ss{}%‘fhﬁ% @ﬁ‘ﬁ’b FF’ engyl,
\(/\@10?;4;?8(;1 SF@%)(% k?flq{]g)ﬁg@r])g (1:;95?3%%'1{%@;9 one, more than one or

?lcli?)&/r) élgﬁxg%))g@ﬁ@ls in {he E'ﬁgrﬂﬂd alggﬁt g)thcals may be replaced by
(C1-C4) l%ﬁﬁé' carbonyl, (C2-C4)-al kenyl,

( C2- C4) - al kynyl , C@(Cl C4) -al kyl; 15 20 OCF3,

OCH2CF3, S-(Ci1- C4) al kyI COCH, HO(Cl 4) - al kyl ,

(C1-C4) - al koxy fﬂ(‘.l - al kyl, (Cl-C2)-al kyl phenyl

(Cl1- cz)ISa(Cmd&w Iﬁ@nedlsdrwlzermemunmecamoms)an the

A
- CH=CH- S-, -O(CH2))p-O, with p =1 or 2,
-0- Cpgk@ped!ylajﬁdtgaj maydhe repéaggd lndependently of one another by
-O-, -(C=0)-, -CH=CH-, -C=C-, -S-, -CH(OHY)-, -CHF-, -CF2-, (S=0)-,
~(802)-, -N((C1-Cg)-alkyl)-, -N((C1-Cg)-alkylphenyl)- or -NH-;
n is a number 2 or 3;
Cyc1 is a 5- to 6-membered, saturated, partially saturated or unsaturated

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

R3, R4, R5 are hydrogen, F, Cl, Br, |, OH, NO2, CN, COOH, COO(C1-Cg)-alkyl,

CO(C1-Cq)-alkyl, CONHp, CONH(C1-Cg)-alkyl, CON[(C4-Cg)-alkyl]2,
(C4-Csg)-alkyl, (C2-Cg)-alkenyl, (C2-Cg)-alkynyl, (C1-C12)-alkoxy, HO-
(C1-Csg)-aikyl, (C1-Cg)-alkoxy-(C1-Cg)-alkyl, (C1-C4)-aikylphenyl,
(C4-C4)-alkoxyphenyl, S-(C1-Cg)-alkyl, SO-(C1-Cg)-alkyl, where one,

more than one or all hydrogen(s) in the alkyl and alkoxy radicals may
be replaced by fluorine;
or

R3 and R4 together with the carbon atoms carrying them are a 5- to 7-membered,

saturated, partially or completely unsaturated ring Cyc2, where 1 or 2
carbon atom(s} in the ring may also be replaced by N, O or S, and Cyc2

may optionally be substituted by (C1-Cg)-alkyl, (02-05)-aikenyl,
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Ais -CH=CH CH2- or (Cl-C4)-al kanediyl, where one or

- two CH2 groups may al so be replaced by -(C=0) -

R5 10 A i sis o

-CH=CH, -CH(OH)-, -NH, -CHB-, - CF2-, -0-; nis a

nunber 2 or 3; Cycl is unsaturated ring, where 1

carbon atom may be replaced by O or S; R3, R4, R5 are

hydr ogefC2fs)alkyrgt, where NOBackidas€ne (CH2 Qﬁupaﬁnb |be replaced
(C1-C8)-al koxy, R5 is hydrogen. 6 Conpounds of t

for mul aply & rorvdubslituéd by HFICI90H, @ N@ ?ﬁ? coocgc1-c4) alkyl,

particularly preferred. Very partlc far ‘pref’eren

given t 0 r i,n which 5 Rl is
hydrogeg:mggg é%@)éae%&?l %&ﬁnd R2 is hydrogen,
enC2H4-, -C3H6-, -CH(OH)-, -(C=0O -,

CCHECH- - TCHECHN CHR-, - CO CHR- CH2- or - CO-NH-CH2-:  n
|s a nurrber 2 or 3 15 Cycl is unsaturated ring, where

arbop atom may b relace by S; R3, R4, RS are
rdggﬂerer,lc’e 1§ g|\¥qr} f sgp@/ th@@ﬂ@@p L4m ch
(Cl C8) - al koxy, OCH2-phenyI OCF3, S-CH3, COCH or 20
R3 and R4 together are-CH:CH-O -O(CHZ)pO wWth p

R1,R2Ll or 3re hfdrehenQC @lﬁgk dH65 )-
hydr ogen. 3?rggrtl cul ar preferenc g urth |42/ Ikl 801 “Ca)

?&”B?aa@o?ig ERTHUIE &1, CRBICHS, O%HZCFZ?I(_E1 -C)-alkyl-CFo-,
phenyl, benzyl, (C1-Cy)-alkylcarbony!, (C2-C4)-alkenyl, (C2-C4)-alkynyl,
COO(C1-Cy)-alkyl;

A is ~CH=CH-CH2- or (C1-C4)-alkanediyl, where one or two CHx groups
may also be replaced by -(C=0}-, -CH=CH-, -CH(OH)-, -NH-, -CHF-, -
CFa-, -O-;

n is a number 2 or 3;

Cyct is unsaturated ring, where 1 carbon atom may be replaced by O or S;

R3, R4, R5 are hydrogen, F, Cl, Br, I, NO2, OH, CN, (C1-Cg)-alkyl, (C4-Cg)-alkoxy,

OCF3, OCH2CF3, S-(C1-Ca)-alkyl, COOH, HO-(C4-C4)-alkyl, (C1-C4)-

alkoxy-(C1-Cy)-alkyl, (C1-C2)-alkylphenyl, (C4-C2)-alkoxyphenyl, or

R3 and R4 together are -CH=CH-0O-, -CH=CH-S-, -0-(CH2)p-O-, withp =1 or 2,

R5

-0-CF2-O-, -CH=CH-CH=CH-, and

is hydrogen.
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Cycl is phenyl, or 30 Cycl is thienyl. 7 Mention may
further be nmade in particular of conpounds of the
formula | in which Cycl is nmbnosubstituted, or Cycl
is para-substituted, or Cycl is neta-substituted. The
i nvention also relates to.conpounds of the formula |
Comppynds gfdhenfermuladin whichdReis kydroger ere furthiex partissilasiyd
pmﬁgHég_enantionErs, and to their diastereoners and
m xtures thereof. 10 The al kyl radicals, including
al koxy, al kenyl and al kynyl, in the substituents R1,
- R2, . RE@ R4 and R5 may be either straight-chain or
VerypaiicH&d Prafeeengeds givesdpdinsrpoundsief the Fprsviais inowhiche

formula | are either L- or D-sugars in 15 their al pha

(a) and beta(13) form such as, for exanple, allose,

R1 al trosejs QIIEESE.C €1 )-Slikh10 pdose, gal actose,
tanse.lT osegaﬁiJﬁﬁggg%%gzﬂgﬁtﬁﬁﬁgﬁ’as preferred
are: 13-glucose, R -gal actose, 13-allose and
a-mannose, particularly preferably 13-glucose,

R2 | 3-al | oiseh ent,mannose, very particularly preferably

~ R -glucose. 20 Pharnmaceutically acceptable salts are

particularly suitable for nmedical applications
because; of~ t hei [ e: _S( LI ty AR waker re

A With ths 'g'{%t idr?g r-Gakles %c"g@éhn'&?.‘e’?h é@E'r"Qg'ﬁtém@‘Hﬁgﬁ'CH?'
have a r (rac i cal cept abl e anion or cation.
Sui t abl @@T@?ﬁ%ﬂrcéhéﬁbég@pt abl e acid addition
salts of the conpounds of the invention are salts of
i norgani c acids such as hydrochloric acid,

n hydrobrigrd umber 2 or 3;

Cyci is unsaturated ring, where 1 carbon atom may be replaced by S;

R3, R4, RS are hydrogen, F, Cl, |, NO2, OH, CN, (C1-Cg)-alkyl, (C4-Cg)-alkoxy,

O-CHa-phenyl, OCF3, S-CH3, COOH or
R3 and R4 together are -CH=CH-O-, -0-(CH2)p-0O-, with p = 1 or 2, -O-CF2-O-,
-CH=CH-CH=CH-, and

R5 is hydrogen.

Particular preference is further given to compounds of the formuia | in which

A is -CHg- or -CH2-CH2-, or

Cyc1 is phenyl, or

Cyc1 is thienyl.
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 preferablyodrg

25 phosphoric, netaphosphoric, nitric and sulfuric
acids, and of organic acids such as, for exanple,
acetic acid, benzenesul fonic,” benzoic, citric,
et hanesul fonic, fumaric, gluconic, glycolic,

v R e BRI s I it

tartaric acids. Suitable pharmaceutically acceptable
basic salts are ammobnium salts, alkali nmetal salts

- Cyc(lsuch ais modbsuhsditutegoorassi um 30 salts) and al kal i ne

arth netal saltf {s ch as magnesi um and cal ci um
e

Cycdal ts), ShRE-SRS Ar onet anol

Cycfi2- am ng-rReftiyslivitnirelhy! - 1, 3- propanedi ol ),
di et hanol am ne, lysine or ethylenediamne. 8 Salts

with a pharmaceutically unacceptable anion such as,
ThefieGibRg elelet th ogina RS &L fog lnitla FndBe fath ot i

raceritel N&cBRR® AL arRy ?G#éf eAdMRIMS, &d to their diastereomers and
phar maceutically acceptable salts and/or for use In

mixtyees theregfeutic, for exanple in vitro, applications. 5
The term "physiol ogically functional derivative" used

herein refers to any physiologically tolerated

The dgkyl vadicate, itludingCalRexy) @linyl Bed bR he‘gt.llﬂghﬁjgrr]lts R1, R2,

i nvention, for.exarrpl_é an éster which is able,

R3, Rdrandl BPrragy be eitbenstirighehain e bsgnchedr  exanpl e, to a
human, to form (directly or indirectly) a conpound of
the formula | or an 10 active netabolite thereof.

The Rogar rsidiissahliye tompbund@bf they formliaviesreaither Lnet Ddsugars in

,rprodru s of the conmpounds of the invention, as
theirigha iﬁg)e@)d pela()darp such as,Hor examplecaliege, alttysenglucose,

manpgSe BuIoke, idosk? SRlastdss. 1AGse TRt rBhnBay B ofdttishea s
prefdied ard TP gludase, Tagalbrigee RvalfosBaR @-lﬁﬁéﬁﬁo%_lé, ?éri'tiﬁﬁfafly

The conPounds of the invention may al so exis
ysosgnbaihse sné e-mannbse, vary papicelaly preferablyud-glucose.
and crystalline polynorphous fornms. Al pol ynorphous

forns
Pharmaceutically acceptable salts are particularly suitable for medical applications

because of their greater solubility in water compared with the starting or base
compounds. 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,
phosphoric, metaphosphoric, nitric and sulfuric acids, and of organic acids such as,
for example, acetic acid, benzenesulfonic, benzoic, citric, ethanesulfonic, fumaric,
glugonic, glycolic, isethionic, factic, lactobionic, maleic, malic, methanesuifonic,
succinic, p-toluenesulifonic and tartaric acids. Suitable pharmaceutically acceptable
basic salts are ammonium salts, alkali metal salts (such as sodium and potassium
salts) and alkaline earth metal salts (such as magnesium and calcium salts), and
salts of trometamol (2-amino-2-hydroxymethyi-1 ,3-propanediol), diethanolamine,

lysine or ethylenediamine.
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of the conpounds of the invention belong within the

scope of the invention and are a 20 further aspect of

the invention. Al referenced hereinafter to

"conpound(s) of forrmula I" refer to conpound(s) of the
as descri bed above, and to the salts,

ornul a,l

Sa*@w@@? ebagracetically ugresptedleramien seeaps, faepxampleses
. i Qe T . qof

I SSEENAANATES befer WU scope/ SN fladhsetul
intehmedia:ges:far] theeprfepar. fatettrpe' mmriftiarrl] ofi pbmmarf]euﬁi_aanyoagcedﬁtmle salts

X e t he eci fic conpound chosen, the intende
a“dzgfggpvﬁ%'Wmiﬁ%?apgaﬁ?nfgg?F%@Plﬁq'nafﬁao,tarp@heﬂtqn%a|

condition of the patient. The daily dose is generally

in the range from0.3 ng to 100 ng (typically from3
ThentgrmdpBsiaiogicglly functidagl derivatiee” ksddoggren ffers to any

phyPRialiaUl leraiBl oBiiguscor s SmERuRg b NG formia tafbe invention,
for &XRAPIE-ah d¥ef WhithUs BB( On #&%iﬁ@traﬂéﬁ‘ téggﬁ%ﬂal%ch as, for
of 10 ngto 1 ng per

adm ni stered as i nfusion
exafiplede arhwnan,ge formi(dicecily ddundisduily) a compionmdsafitioe farmsila | or an
for the ur es may contain, for exanple, from 0.1
ac"ﬁ%"-{%gh%&?rﬁ‘!e@@;i cally from1l ng to 10 ng, per
mlliliter. Single doses may contain, 9 for exanple,

from1 to- 10 g of the active ingredient. Thus,
Physiglagdisally Tepstiong] derivatives akspyinchwegiradrugsrofdracpmpounds of the

PR 0 Si - dose . f o, mul at.i ons
invel {8 4o BescrBet e Banfle Jf HE R S e Rein Tong. Bu. 1904,
42, BX&1pBech peddrays can rapetdRizedRyvi¢e® aiddmpdudid of the invention.

exanple, from1.0 to 1000 ng, typically from 10 to 600 -
Thegg P?&JIJ% H@Yttﬁéfr%ﬂ%fh&\d@ear%wﬁb@wﬁ%nt i oned

condi tions, the conpounds of forrmula | nmay be used as

the conpound itself, but they are preferably in the
Thefoompouinda o ey imeentidn arly aisoprist in vtiousi gdlyrAbrphous forms, for

acceptabl e carrier. The, carrier nust, of course, be
- exa%?e%‘egﬁ amePhqusiand %ryﬁ?imet pRlYmpphaysderpstAlbpelymorphous forms

o RS A€ AR5 B A Ly 0or i v

furtreer ssped dthainviegtionl or both and is preferably

All references hereinafter to “compound(s} of formula I” refer to compound(s) of the
formula | as described above, and to the salts, solvates and physiologically functional

derivatives thereof as described herein.

The amount of a compound of formula | necessary to achieve the desired biclogical
effect depends on a number of factors, for example the specific compound chosen,
the intended use, the mode of administration and the clinical condition of the patient.
The daily dose is generally in the range from 0.3 mg to 100 mg (typically from 3 mg to
50 mg) per day and per kilogram of bodyweight, for example 3-10 mg/kg/day. An
intravenous dose may be, for example, in the range from 0.3 mg to 1.0 mg/kg, which
can suitably be administered as infusion of 10 ng to 100 ng per kilogram and per
minute. Suitable infusion solutions for these purposes may contain, for example, from

0.1 ng to 10 mg, typically from 1 ng to 10 mg, per milliliter. Single doses may contain,
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10 formul ated with the conpound as a single dose, for
exanple as a tablet, which may contain fromO0.05%to
95% by wei ght of the active Qngredl ent. O her
pharmaceutically active subst ances may |ikew se be

for AR 0 oS ol el S#Qr%éuqﬁw s GiRaslesor Miections
e S S Pt 14

can hetaunphisterad @lraig« sach psafor epaaiples tablets er sapsutésomay contain,

for okas. e b PSR R ity TR 10}t SOy Epr the therapy of the
abo&é?ﬁéﬁtﬁinedlﬁtﬁfrﬂ' tins{ c&ﬁﬁﬁ@\d’s éﬁ*@?dﬂl@lq%?ﬂ/ #Bdised gs i the

parenteral (for exanp ut aneous ramuscu
compaunc deelfrdiut dney aner prederebly)in ﬂmﬁonnmfraphmmna@atmhamposition
'tht he m)sfiJl ui t abl e520 node of m ni strati on endﬁ1 in
with a0 CCeRIARlS Gaierc Hag cainier HBJSFraQ (FOMFSEh PESRRAEP, ﬁ(‘?tﬁeﬁ? € sense
that ﬁth@ céﬁlﬁﬁt!lﬁlb%tﬁ fheb@thbf ﬁ@?&ﬁeﬂ@%f% E gB@ﬁlBh%r@fls nBeharmful
onpound formula | used in each
for tlflea patigrdts hﬁaithaﬂ'bemau%'dnay berar mllday@ liquichar Hotfoasd i weferably
tion

BB PR 4TS e eGR4 e, iy

‘conteRSéh ams%qt)rgma'byqvléight%ﬂth@hbﬁvé:mgwmeﬁt IRRESHIREHndcButically

gastric juice conprise cellulose acetate

activerubglances rpay ylgew@e bgquesent, instusingother compounds of formula 1.
The gﬁgfﬂﬁﬁt%@%&ﬁw%rugﬁ éf’tlggﬁ g)plac!a?)ht?? Eﬂ&‘ﬁ%g?‘?} ogﬂe of the

knoviu phaiphacenitigalmethidse ahlctmmnﬁdlﬁy écﬂ151strcﬁ|m1x1ng the ingredients
be in the formof_ _separate units

gm ni strati on nma

with phapnacol oglea"sé%ﬁ%nt@ble&aﬁm@@d/qx@@rpéentguckab| e
tablets or tablets, 30 each of which contain a defined
anount of the corrpound of formula I; as powders or

' Pha@nzmawltieal comspasifiaris ofithe imeansipa zse throsensuitabbefoe onst, roctal,

topl%ﬁ? orah ey ?*%ﬂﬂﬁ%%@{# S73 90d pareriaral Tloneximple subcutaneous,
) SRR LSRR A, S Bt i
mode lof adeninistvatiomdepehdsin wu:u indieidoal caser orf m ndmturmand severity of

the Ao B ST e B e he SOrte e Sl e i
eachPéRLUCRRtdY formulations and coated slow-release formulations also belong
within the framework of the invention. Preference is given to acid- and gastric juice-
resistant formulations. Suitable coatings resistant to gastric juice comprise cellulose
acetate phthalate, polyvinyl acetate phthalate, hydroxypropylmethyicellulose
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, wafers, suckable tablets or tablets,
each of which contain a defined amount of the compound of formula I; as powders or
granules, as solution or suspension in an aqueous or nonaqueous liquid; or as an oil-
in-water or water-in-oil emulsion. These compositions may, as already mentioned, be
prepared by any suitable ph.armaceutical method which includes a step in which the

active ingredient and the carrier (which may consist of one or more additional
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uni f orm and honogeneous m xi ng of the active
ingredient with a liquid and/or finely divided solid
carrier, after which the pro%ct is shaped if
necessary Thus for exanple, a tablet can be produced

ingredig AL BTRUOTI e SoafRsh il STBPGsiinvs i Gnaralieproduced by
umfé\‘?ﬁjhhd %ﬁ%odeﬁ"@b@g'nﬁﬁhﬁ -of t@%ﬁ%sﬁ@?’edl@r?ﬂrﬁﬁﬁ al gg\}ld%d/or finely

produced by tableting™the conpoun ee-
dividest solidseartien sftef mh!céwbﬁrmreduet mehﬂmd tfmegessarye'ﬁhus for
W th a binder i dant, . ine

exarfypl&, & Bk 8h b2 oSty boapfestith aem;ﬁn@ﬁeo&afdsrﬁggranu'es
of th%gzﬁﬂﬁ&@!)nd 'M?ere %kbbkﬂﬁ‘ia@e WhARINRSor %i@ﬁ&h.ﬁ@;@él%@eeeﬂ

produced by ng the conpound wh IS 1h po
Commease;htabllﬁs @an sheemeduwd by &blelmg thel ¢arapoun] indmt—ﬂmmmg form
bl hi Ph t it
sucfg ot BRA T ek RGP o M Rincer.

glldaﬁﬂ mén&muéanbeoﬁ@ak Ridve \shﬁaeeeeﬂ@aueperéi@@*agéws)% a
formula | a flavoring, normally sucrose and

suitablepiashine. tMeige@ mlats tmobq)e@tdur:eés)y\mo@ingmemﬁm@é which

s in gREP B AR RS AR i R P R BTl s Rdblp machine

conmposi tions suitable for parenteral adm nistration
conprise preferably sterile aqlueous preparations of a
hagosgsadisal fé}?mp@'q‘ﬂhﬁzm5aWhlch\/afe sHitable fQopemale(sabhr;gual)
€
adml]rﬁﬁl;é}ﬂnr%dr’s‘gég&}e% %ﬁcslgg%gt%bgtsé %ﬁ:ﬂoﬁsrﬁg‘g\ rﬁg ﬁ{)@ é?l‘é(g BF formula 1 with
a fIavmﬂnga\rmnmaﬂy pucraist Emdgiumdnabic o tragaoanthipind pastillesleghich

l. b t I trad I
comB acg‘{q gﬁnpu 7 taneous %qlaréo;@rﬁucegsﬁgeIgit@%pggrﬂyc{e?@grns%crose and

gum I’QQI ced by m xi ng the conpound wth water and maki ng
e resultlng solution sterile and isotonic with
bIood InJectabIe conpositions of the invention 25

PhafteyCel R igfﬁéﬁf%feeéﬁpgﬁ{%é(ﬁ%"? Ssaton GPREre
ety SENEla@BLA R PON. o £cif BLENITH o oSy
preferalaiyngotanmomﬂ'othwb[otJd of the intendelderecipiénthToese pnepamt-ns are
prefecrggl\ylfean an%{s?erea mtréjvecn%hrs RhOLflg%r a(?r)r(ﬁanqgtlraetlo(ﬁlor(r:l(e)li’?1 also taEe place
by subcutaneous, intramuscular or intradermal injection. These preparations can
preferably be produced by mixing the compound with water and making the resuiting
solution sterile and isotonic with blood. Injectable compositions of the invention

generally contain from 0.1 to 5% by weight of the active compound.

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.

Pharmaceutical compositions suitable for topical use on the skin are preferably in the
form of ointment, créme, lotion, paste, spray, aerosol or oil. Carriers which can be
used are petrolatum, lanolin, polyethylene giycols, alcohols and combinations of two
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30 and shaping the resulting m xture. Pharmaceuti cal
conpositions suitable for topl cal use on the skin are
preferably in the form of dilnt ment, crene, |otion,
paste, spray, aerosol or oil. Carr| ers which can be

used.are pe at u | anol i n, th col s,
or e BleSe 3SR ket BR&V Rorddentis gbnagiy bidsaniase
conceBatiaR &f from 08 R_CI5% § Imgﬁ%ﬁﬂb do’in &%fnakdrxéx@hgﬂéﬁ‘om 0.5
in a concentration of fromO0.1 to 15% by wel ght of
to 2%he conposition, for exanple from0.5 to 2% 5
Transdernmal administration is al so possible.
Phar maceuti cal conpositions suitable for transdernal
Trandg@efmaiddriistiatibhes BRbPAREILR. PhAmcRstied %oMHo%huo%&%mtable
suitable for long- termclose contact with
for treasdenmaldisgpicasrhd 9. thefienm pf single plasters wblo}n arerstuaatah!e for long-

termigiFae. Pabiakult e B Bl i S m B0l ooty e el tne

activdiifgeidiat in Bnafuads sbivboR WHIE!S REbFRIed Whard @biﬂﬂ*&iﬂaté\

suitable 10 active ingredient concentration is

dissolyed apdigr dispereschisl gn adiraiveaos dispemsad ina mlvmeclﬂ awtable

- acivBggiediert Skt loniP3BRL) % S ofeTBhnh e g o 15%. A

partigglac pb@ﬂllltyf ig foretha ragtiee mg?ecfﬁbﬂt tfﬁl@@béléﬁsﬂéd e eratreéttansport or

%%318 gl%ﬁ% 15 The invention further relates to
'Ontqyiﬂs % 88 desrribad fer rnRIRendoyBIAcestien Rereargiy (@) 318
(19 §)vvh| ch can be obtained in accordance with the

ol | owi ng reaction schemes A B, C, D and E: Process
A: OBn R1 R1 QOAc

The invention further relates to processes for preparing the compounds of the
formula | which can be obtained in accordance with the following reaction schemes

A, B,C,Dand E:
Process A:
Bn OBn \
OM BnBr ﬁ_« LiOH ﬁ_« A
cat. PPA
n
M R1 R2 Ac o
R - o O"‘Ac
Rc;ycz s./—oH " O.
RS 0
E P ‘

a} NaBH,
b)H,/Pd/C

—_—
or

NaCNBH, / TMSCI
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Rl BBr3,SM¢2 RL B R2Z RI K2ZCOB R RL CAc R2 AcO I , QAc
0 Cyci R3 Cyc2 R5 20 A a) BH3 b)H2/Pd/ C or
NaCNBH3 1 TMSCI R1 OAc R2 ACO | , CAc NaOw R1

The compound of the formula A where R1 and R2 have the meanings described
above is deprotonated with CsCOg3 or another suitable base in DMF and then reacted

with benzy! bromide, resulting in a compound of the formula B.

The compound B is dissolved in a mixture of methanol, tetrahydrofuran and water
and converted into the compound of the formula C by reaction with lithium hydroxide.

The compound C is converted with N,O-dimethylhydroxylamine using
propanephosphonic anhydride or another suitable activating reagent for forming

amide linkages into the compound of the formula D.

- The compound D is dissolved with an organometallic compound of the formula E

where M is Li, MgCl, MgBr, and Cyc1, Cyc2, n, R3, R4, R5 have the meanings
described above in tetrahydrofuran and, while cooling in ice, a Lewis acid (LA),
preferably tin tetrachloride or aluminum trichloride, is added to convert into the

compound of the formula F.

To eliminate the benzyl ether, either compound F is dissolved in methylene chioride
and reacted with BBr3-dimethyl sulfide complex, or compound F is dissolved in

methanol and stirred under a hydrogen atmosphere with palladium on carbon, and

the compound of the formula G is obtained.

The compound G is converted with 4,5-diacetoxy-6-acetoxymethyl-2-bromo-
tetrahydropyran-3-yl acetate and potassium carbonate in a mixture of methylene

chloride and water into the compound of the formufa H.

Either compound H is first reacted with sodium borohydride in a mixture of methanol
and tetrahydrofuran and then converted in ethanol under a hydrogen atmosphere in
the presence of palladium on carbon into the compound of the formula J, or
compound H is dissolved in acetonitrile and converted directly to the compound of

the formuia J in a mixture of sodium cyanoborohydride and chlorotrimethylsilane.

The compound J is dissolved in methanoi and reacted with sodium methanolate,

resulting in the compound of the formuta K.




D 12 The conpound of the fornmula A where Rl and R2
have the neani ngs descri bed above is deprotonated
with CsCO3 or another suitabl® base in DVF and then
reacted with benzyl bromide, resulting in a conmpound
of the formula B. 5 The conpound B is dissolved in a
The FORRIASIOl RGBS 51t B9 dyBiesizedaminais process:
converted into the conpound of the fornula C by
reaction with |ithium hydroxide. The conpound Cis
Processrt ed wi th N, O di net hyl hydr oxyl am ne usi ng
propanqﬂhosphonlc anhydri de or another suitable
actlvatlno reagent for fornming 10 amide |inkages,nto

t B «-u' of Rhe fBrmula D. The..coffpound D o
. dissol veoy an b7 yaggaret al |ic cgipound of the o

*R3, RA—R5have,
"'t et Lahydr &furan and, Hollng in
acid (LA, 15 prefem L;% t et r achk ke _orgal um num
trichloride, is added to convert into the conpound of
the formula F. To elimnate the benzyl ether, either
conpogrd F is dissolved in nethylene chlorlde and
or OH

Re et} et h BBr 3- di r;@tAtgé( Lii de con‘pl ex,
R Foat s di ssel_vad m thanol &P

adl on P
e fornul obta#ned.° The

» t he conPSUAH of®
G i secconvert

4, t S¥ARRO TR OX 2- br ono- R3
tret r alydnppyr an- 3- yl g)agd pot assi um Bonat e
in a mxture of nethylene 25 chloride and %t er Tnt§

the conpound of the formula H Either conmpound His
first reacted with sodi um borohydride in a m xture of
The memmunﬁ of thanforinela hiwhire R amd BR2chavecthe cnearings deseribed

hyd t.h
abofi Bl R s o ARl srsing 1 fod. Feaciod with
comp8iidbPthé.fofffiula M, where Cyc1, Cyc2, n, R3, R4, R5 have the meanings
described above, to give the compound of the formula N.

The compound N is dissolved in methylene chloride and reacted with BBr3-dimethyl

sulfide complex, and the compound of the formuila G is obtained in this way.

The compound G is converted with 4,5-diacetoxy-6-acetoxymethyl-2-bromo-
tetrahydropyran-3-yl acetate and potassium carbonate in a mixture of methylene

chloride and water into the compound of the formula H.

Either compound H is first reacted with sodium borohydride in a mixture of methanol
and tetrahydrofuran and then converted in ethanol under a hydrogen atmosphere in
the presence of pailadium on carbon into the compound of the formula J, or
compound H is dissolved in acetonitrile and converted directly to the compound of
the formula J in a mixture of sodium cyanoborohydride and chlorotrimethylsilane. .




30 conpound His dissolved in acetonitrile and
converted directly to the coppound of the fornula J
in a mxture of sodi um cyanolfor ohydri de and
chlorotrinethylsilane The conpound J is dissolved in

t hanol , and
Tho B b Bl Soi B4 AR Sodiirg mapanolate
resmm{gomqné%oﬁfpcﬁm@rmltﬁéf&rhdl@t@ are synthesi zed using

hi's process. Process B W RS MM LAL R OAc R2

AcO | CAc R1 CAc RI a) NaBH4 b) H2l PdI C or NaCNBH3 /
The c'gﬁ%ou%g of R%aé\ ?es 7@‘34 are syntheStzed using this process.

Process C:
e fj;
Rz\ﬁ DMF / POCI, \ﬁ_« BBr3 SM ez
s
R1 K2C03
OAc
OAc R1 V
- o o MePPh,Br
¢ S / o
H K2003 Ru-Cat.
0 R = S
OH
CAc
R2 AcO OAc R2 AcO R2 HO OH
R1 R OH
— OAc _— o
e H,/Pd/C NaOMe s. /0
= n
u
v ") “
R
R
u - Y/ °"°i> w .ii’f)
R5 Rd RS R4 R5

OH
R2 HO OH
H,fPdIC
R1 ) OH 2
s. /0 ©
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OH R2 HOJ OH The conpound of the fornula L where Rl
and R2 have the neani ngs de\?ﬁi bed above is dissolved
i n methyl ene chloride and, | e cooling in ice,

reacted with a conpound of the fornula M where Cycl,

The o Stine BB LG SPETR PRl M RERRG desgrivec

abo¢® fngiesetved irs DI slavsttbsphoRR thioriaess @hh@cﬂ I résumﬁg ina
reacted with BBr3-di met hyl “sul fi de conpl ex, and the

componpd @héhaforeméa Pornul a G is obtained in this way. The
conpound G is converted with
4, 5-di acet oxy- 6- acet oxynet hyl - 2- brono 15

| Thetc%'fﬁaﬁi@ﬁg!{lﬁ%}éﬂlggoi %f hn ﬁ'fé?l]ieﬂér?% igfl Qgﬂﬁjgﬁgﬁi&gggl‘fﬂi@ethyl

t g1 st
sulfBg TBAEL 2 *“@afoﬂ“n@or s ﬁﬁ{'ﬁg"dﬂfm eedi} i Wey:
nmet hanol and tetrahydrofuran and then converted in
ethanol der a hydroge t nosphere in
Ehng Qs ﬁ%ﬂ\feg@c{;%%&ﬁ %4Pes XVTﬁ‘%C‘%fHéV'BSWE%MOG'P'
[ b
tetfﬂ‘*@@ SRS bechto SRR CAIRERE Y Eiikdbre of methyicne
chlorile ahdrwatkbaindo the compatind of thie feodiutlarRcyanobor ohydr i de

and chlorotrinethylsilane. 14 The conpound J is
di ssol ved in nethanol and reacted with sodi um

The r&@h&p@; gfﬂ & dlsétﬁﬁéﬂi irl didxhRe taha CORTEREH letﬁfméthwtrﬁﬂ{éﬁyi

conpounds of exanples 7 to 34 are synthesi Zed
phospiandgro hirem; potassive carbonatednto the compound of the formula S.

The compound S is converted in the presence of the ruthenium catalyst
tricyclohexylphosphine-[1,3-bis(2,4,6-trimethylphenyl)-4,5-dihydroimidazol-
2-ylidene][benzylidene]ruthenium(lV) dichloride in dichloromethan with the compound
of the formula T, where A, Cyc1, Cyc2, n, R3, R4, R5 have the meanings described
above, into the compound of the formula U.

The compound U is dissolved in methanol and reacted with sodium methanolate,
resulting in the compound of the formula X.

Alternatively, the compound U can be converted in methanol under a hydrogen
atmosphere in the presence of palladium on carbon into the compound of the

formula V.

The compound V is dissolved in methanol and reacted with sodium methanolate,

resulting in the compound of the formula W.

Alternatively, W can aiso be obtained by hydrogenolysis of X. This is done by treating

X in methanol and in the presence of palladium on carbon under a hydrogen

atmosphere.




RLDVF 1 POCI3 R2RLOAc R ACOJ- ,0Ac Si O R P
OAc RL MePPh3Br K2C03 OAc R2 AcOJ OAc RLUOH R2
HOIl ,OH RL H21Pd/C R2 BBr3!6sMe2 RL OH Q

The compounds of examples 36 to 50 are synthesized using this process.

Process D:
A
. -
OH HN R
OH ome OH @;z OH AA
. . R2 R z HN R
R2 X LiOH \ RS R4 R2 x
\ d _ —_— g o \ 5 ':iycz
a1 R} S R5
A Y R1 AA

DAc OH

‘?c O,AC AcO OAc HO oH
o. o

B 0 Ac A NaOMe om0

— R2 N HN R —_— - HN/ R

K,CO, \ oz X 0,9

R1 £ o * \S O Ry Ra
R1
BB ce

The compound of the formula A where R1 and R2 have the meanings described
above is dissolved in a mixture of methanol, tetrahydrofuran and water and converted

by reaction with lithium hydroxide into the compound of the formula Y.

10  The compound Y is dissolved with a compound of the formula Z where A, Cyc1,
Cyc2, n, R3, R4, R5 have the meanings described above in tetrahydrofuran and,
-white cooling in ice, the compound is converted using propanephosphonic anhydride
or another suitable activating reagent for forming amide linkages into the compound
of the formula AA.

15

| The compound AA is converted with 4,5-diacetoxy-6-acetoxymethyl-2-bromo-

tetrahydropyran-3-yl acetate and potassium carbonate in a mixture of methylene

chloride and water into the compound of the formula BB,

20 The compound BB is dissolved in methanol and reacted with sodium methanolate,

resulting in the compound of the formula K.

The compounds of examples 55 to 58 were synthesized using this process.
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Rl K2COB OH R2 HOIl ,OH w OH 15 The conpound of the
formula L where RI and R2 haye the neani ngs descri bed
above is dissolved in DMF, ahd phosphoryl chloride is
added, resulting in a conpound of the fornmula P. 5
Proé@s% $_on'pound P is dissolved in nethylene chloride and
eéaclTed with BBr3-dinethyl sulfide conplex, and the
conmpound of the formula Qis obbained in this way. The
conpound Q is converted w tdgo OAc
4, 5-di acet oxy-g#acet oxynet hyl -2- bf ongy A

H
t @3y ahydr opyr ah- 3oyl acetate €& um ca\rﬂg R
i pa m xture fof rre@ﬁyl ene 109chl®ride and wat & iAfXZ Rﬁvﬂ)

Re~¢heycoppou & Te A& or nayl.a THe conpoundFR i®
ol ved i r—etexane- and cofhvérted wth
RiMet h ri phen hosphoni rom de d potassium
carb te int gﬂ?ﬂg corrpouha of the fg la S. 15 The
conmpound S is converted in the presence of the
rut heni um cat al yst
tricycl ohexyl phosphi ne-[1, 3-bis(2, 4, 6-trinethyl phenyl)
-4, 5bgi hydr oi m dazol -
engl] [ benzyl i dene] rut heni un(1V) diclgHoride in
onet han*wi th the conpound of Hohe fforodla T,
, Cyc2, n, R3, R4, R5 haveythdg neani ngs
into the conpound of (s la U
not an

Uis digstldvéd in net cted
ol ate—+eswting in the
R2 oz )
O Rs R4 i
HH

The compound DD is converted with 4,5-diacetoxy-6-acetoxymethyi-2-bromo-

tetrahydropyran-3-yl acetate and potassium carbonate in a mixture of methylene

chloride and water into the compound of the formula EE.

The compound EE is dissolved in methanol, and sodium methanolate in methanol is
added. A compound of the formuia FF where A, Cyc1, Cyc2, n, R3, R4, R5 have the

“meanings described above is added, and a compound of the formula GG is obtained.

The compound GG is converted in methanol under a hydrogen atmosphere in the
presence of palladium on carbon into the compound of formula HH. '

The compounds of examples 1 to 6 are synthesized using this process.

Other compounds of the formula | can be prepared correspondingly or by known

pProcesses.

The compound(s) of the formula (1) can also be administered in combination with

- further active ingredients.
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Al ternatively, the conpound U can be converted in
nmet hanol under a hydrogen 25 atnosphere in the
presence of palladiumon car Bn into the conmpound of
‘the fornula V. The conmpound V is dissolved in

Furfi 4R b AR SRk et SRR et w0

all aifticRibeats wéwnon\ée(iﬁ\ehgj)f%? 1?%@% RlofeHishy 2001. They may be
hydr ogenol ysi s of his is done by treating

compitehwih tag eompounds of teelotmuts | afthe dniantivo in parﬁmlar for

syl BP9 6 BRRRL S Bunalanl o RS o

confRBI' IRSRPSMBY takd HIatE eitherbiRbearEdBmim&ERidirorthe BRHiR
ingredients to the patients or in the form of combination products in which a plurality
of active ingredients are present in one pharmaceutical preparation. Most of the
active ingredients listed below are disclosed in USP Dictionary of USAN and
International Drug Names, US Pharmacopeia, Rockville 2001.

Antidiabetics include insulin and insulin derivatives such as, for example, Lantus®
(see www.lantus.com) or HMR 1964, fast-acting insulins (see US 6,221,633), GLP-1
derivatives such as, for example, those disclosed in WQ 98/08871 of Novo Nordisk
AJS, and orally active hypoglycemic active ingredients.

The orally active hypoglycemic active ingredients include, preferably, sulfonylureas,

biguanides, meglitinides, oxadiazolidinediones, thiazolidinediones, glucosidase

inhibitors, glucagon antagonists, GLP-1 agonists, potassium channe! openers such
as, for example, those disclosed in WO 97/26265 and WO 99/03861 of Novo Nordisk
A/S, insulin sensitizers, inhibitors of liver enzymes involved in the stimulation of
gluconeogenesis and/or glycogenolysis, modulators of glucose uptake, compounds
which alter lipid metabolism, such as antihyperlipidemic active ingredients and

antilipidemic active ingredients, compounds which reduce food intake, PPAR and

PXR agonists and active ingredients which act on the ATP-dependent potassium |

channel of the beta cells.

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

pravastatin, lovastatin, atorvastatin, cerivastatin, rosuvastatin.

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

ezetimibe, tiqueside, pamaqueside.
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AA The conpound of the fornmula A where Rl and R2 have
t he nmeani ngs described above is dissolved in a

m xture of nethanol, tetrahyl® ofuran and water and .
converted by reaction with I|th|un1hydrOX|de |nto t he

und of t for : . The co und
In o SETACITSI T IRIBR e O RUTS SHiha QM) areadministered
SihatiofWitd,a PPA Y ed
I e P a7 i T, Rl SRl
pioglitagonenpblihli1j Sl 2626#.t ed usi ng propanephosphonic
anhydride or another suitable activating reagent for
form ng am de |linkages into the conmpound of the

In oﬁé’émﬂoﬁtrﬁé\at 0?5hé_ hﬁeﬁﬂﬂﬁ%@%o%d@d%%‘(ﬁé fthuid | Sre administered

- di acet ox - acet oxymet hyl - 2-
in carabmahwwdb %%R:aJMa agenist schras, fot essnpls GHY BN @W 7647.
in a mxture of nethylene chloride and water into the
conpound of the formula BB. 20 The conpound BB is
In oré éﬁfbbﬁﬁ‘ﬂentrbf i hﬁ.@ﬁhoﬁrtﬁe [RATRAIYIF fheS RN | are administered
met hanol ate, resulting in the conpound of the formula
in cqmb:ma@ora:wﬁb@ma@dd?%ﬁampmaz/gama agora‘ist sugheas, for example, GW

‘ 1536?,3/%?6%5%\4 E%%%&ﬁeg{ﬁ Ccf%ss descn ed§iTWo %0/69%%8 AcO

WO 00/64876, DE 10142734 4.

In one embodiment of the invention, the compounds of the formula | are administered
in combination with a fibrate such as, for example, fenofibrate, clofibrate, bezafibrate. '

in one embodiment of the invention, the compounds of the formula | are administered
in combination with an MTP inhibitor such as, for example, implitapide, BMS-201038,

R-103757.

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

~ in combination with bile acid adsorption inhibitor (see e.g. US 6,245,744 or

US 6,221,897), such as, for example, HMR 1741.

In one embodiment of the invention, the compounds of the formula | are administered
in combination with a CETP inhibitor such as, for example, JTT-705.

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

cholestyramine, colesevelam.

in one embodiment of the invention, the compounds of the formula | are administered
in combination with an LDL receptor inducer (see US 6,342,512) such as, for
example, HMR1171, HMR15886.
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QAc EE R1 HH The conpound DD is converted with

4, 5-di acet oxy- 6- acet oxynet hyl - 2-brono 5

t et r ahydr opyr an- 3-yl acet at etnd pot assi um car bonat e
in a mxture of nethylene chloride and water into the

in o Bt e i e iBaamin s ar aominiter
i ki - infi wher e
n oFFbNEh vith srPAGSF nheiaegut s O bRl Bt

descri bed above is added, and a conpound of the

i oS SRR BN, oS aradahe e g S5 Sdminstord
in cAMBMANES with ARhhRidHRt Ych ggpfgj; eié)a(mér,@ewmﬂ d of

formula HH. 15 The conpoun es 1 to 6 are
synt hesi zed using this process. Ot her conpounds of the

In of GFtcBirnet Y g Bl olhe R hadins Mo fortiue | it edfinistered
in céihBinatién ARl DfisdRbReh igsts“lﬁ)iﬁhiunaF 5Q¢h % Br ekathblReNO-1886.

active ingredients. 1 ther active ingredients
suitabl e for conbination products are: al

nt i di [,C nt | in chapter 12 of .the te -
In offf biboBfIi&N S8 MYEPUGE. R Ruasiel 5% i o agministered
in catbihBRor MtREMATP @itrdt SydsavifRibitensich &5 fbi _ékt!lrﬁ?lef, 8B-204990.
synergi stic inprovenent of the effect. Adm nistration

of the active ingredient 5 conbination may take pl ace

o B A e R BSARR B Fore st
in conoibation with apsaquiilienies syrithetaise inkibitbrigurhi dsy forddxamepley e

ingr | ents are present in one pharnmaceuti cal
BM%F “htion. Mbst of the

in one embodiment of the invention, the compounds of the formula | are administered
in combination with a lipoprotein(a) antagonist such as, for example, Cl-1027 or

nicotinic acid.

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

in combination with a lipase inhibitor such as, for example, orlistat.

In one embodiment of the invention, the compounds of the formuia | are administered
in combination with insulin.

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

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

with a biguanide such as, for example, metformin.

In another embodiment, the compounds of the formula | are administered in
combination with a meglitinide such as, for example, repaglinide.
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active ingredients listed below are disclosed in USP
Di ctionary of USAN and Intgipafional Drug Nanes, US
Phar macopei a, Rockville 2001%" 10 Anti di abetics include
insulin and insulin derivatives such as, for exanple,

In ohggmunzc%@rl)nﬁa{ %ﬁ% 8%&&1?@%@?@?@@@% I%Ng)a}ign%;ggqed in combination
withde tHixAliduRslicrecsudsas, fier exarapil foglithese, Ci:iiqi i;f/ééb?\%d pidglitazone,

WD 98/08871 of Novo Nordisk AlS, "and oral active
rosightazene eettieccarapounsds digelesedint WO 9Fe 1883 df raBefdys Research

FoulRRdH I AR Sy LA tmb i H o BRI BBy methony
pheﬁ%ﬂﬁéﬁ?l}@,@ttﬁi@%liﬂw@dioﬁ@.i azol i di nedi ones, gl ucosi dase
I nhi bitors, glucagon antagoni sts, GLP-1 agoni sts,

In ope eadndimenh i epmppends of thedarmulad are @dminigiied in combination

PR bl R OB R A

In 0B8 @YiRRlimeNy e dompoltihés 8f theltbahian spé administered in combination
_-gluconeogenesi s and/or gl ycogenol ysi s, nodul ators of
withgneeve 'Uﬁm@ﬂt V%!'B‘Fﬁ) atis the AT clepandent patassium channei of the

bol . . Ccoant lae - o
e FEL ST BLER N MOMERIL AbEAide: i, imepirde o
repagfinfdeunds whi ch reduce food intake, PPAR and PXR

agoni sts and active ingredjients ich act .on the,. o
In om\gprr&v@&gna@wheps?fgggv 0&9&3%1_15%' A &duRiatesed s comiination
with'rﬂor%”tﬁaﬁ 'Hh‘édc?frfﬁé‘taf&gnfe'hﬁohé‘éf %BHpB[lndé,:frgr E%ﬂ%glérlﬁio bination

the fornul a are admnistered 'Iin conbination with an
witha\ih oo urea aotd asetfomiin ba solforsilurea andsacarbesea trepaglinide and

metiogify qastlirdnd § SQUTaT e, sl Bn Befisath desiinand fpgitazone,
insuhﬂﬁﬁaq&)@gtaﬂ,ﬂ%t(gorrpounds of the formula | are

adm nistered” 30 in conmbination with a chol esterol
absorption inhibitor such as, for exanple, ezetim be,

i o BRI St o B bl
comBEiBh Wit GART MoBOREErE{se& "Coddife-anipifttammerRgakied Fhnscript
such as, for exanple, rosiglitazone,
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. haphthalene-1-sulfonic acid {4-[(4-amino-quinazolin-2-ylamino)-methyl]-
cyclohexylmethyl}-amide; hydrochloride (CGP 71683A)), MC4 agonists (e.g.
1-amino-1,2,3,4-tetrahydro-naphthalene-2-carboxylic acid [2-(3a-benzyl-2-methyl-
3-ox0-2,3,3a,4,6,7-hexahydro-pyrazolo[4,3-c]pyridin-5-yl)-1-(4-chloro-phenyl)-2-oxo-
ethyl]-amide; (WO 01/21752)), orexin antagonists (e.g. 1-(2-methyi-benzoxazol-6-yl)-
3-[1,5]naphthyridin-4-yl-urea; hydrochioride (SB-334867-A)), H3 agonists
(3-cyclohexyl-1-(4,4-dimethyl-1,4,6,7-tetrahydro-imidazo[4,5-c]pyridin-5-yl}-propan-
1-one oxalic acid salt (WO 00/63208)); TNF agonists, CRF antagonists (e.g.
[2-methyl-9-(2,4,6-trimethyl-phenyl)-8H-1,3,9-triaza-fluoren-4-yl]-dipropyl-amine
(WO 00/66585)), CRF BP antagonists (e.g. urocortin), urocortin agonists, B3 agonists
(e.g. 1-(4-chloro-3-methanesulfonylmethyl-phenyl)-2-[2-(2,3-dimethyl-1H-indol-
6-yloxy)-ethylamino]-ethanol; hydrochloride (WO 01/83451)), MSH (melanocyte-
stimulating hormone) agonists, CCK-A agonists (e.g. {2-[4-(4-chloro-2,5-dimethoxy-
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pi oglitazone, JTT-501, @ 262570. 5 In one enbodi nent
of the invention, the corrpouB s of the formula | are
adm nistered - in conbination“tth PPAR al pha agoni st
such as, for exanple, GW 9578, GW 7647. In one

N T D o e e R

acidrirfieerdeRe alchhed D ANTEOSIIERRS)); satetonibre iﬁékeemﬁrﬂi’tb% (e.g.
GW 10 . 1536, AVE 8042, AVE 34 AVE 0847, or as

dexgrrdbraming)i !?ﬁmm %ﬁwmg@&glc and MuAdSTERYiC DENTOLAZS $a.04 .

wel Q73S ST BEF: S5l AP VSR RRo AR SAMAMAGEb aci

saltf(mmmmqr) b@mbésih a@m@é §alérﬁﬁ@htétgoﬁlﬁsts grbath RéMiéne (e.g.
bezafibrate. 15 In one enbodi nent of the invention,
human:group Sieraens). arawth kermane-Teleasing gampoypds (ibenzyloxy-

1—(23& nﬁ?@ﬁ)}l%lr}’a {e{ﬁgﬁ%rﬂ\g@%ﬁg gi;gﬁros #ﬂs@@yg@!ﬂ{ez%-ciafpoxyhc acid

tertduniejl estnrdW@M/&ﬁSgﬂ))e TRH egbmists, (stbe.g. CH’:‘IB@MEQSSM) Dh@oupllng

are admnlstered in conmbination with bil

PfOf&!ﬂ gu 5&%99@'@8}{% IgRtim ageRistsseee €. g Lags DamelyV 748MHNgUS
Matfh%@%‘; Eﬁ?ﬂhav}%b&ﬁﬂa Afend %ar‘ﬁ%%?'@#ﬁgso %ru];%”'ll_e%tér{'?ﬁ&‘ﬁsts as a

ment I nvénti on,; e conpound

potérdiahapproachite thael treatnserdrof dbeiby. IDrugsmiﬁltmaFumre (@001)226(9),
JTT-705. n.one

873D RO S (OO BlP S p‘?éﬁ”?amﬁe@masﬁ inpiRiOrS (.0.
wofom@%@g)l p@rA@ ARG RE]E wOD®? 1 m&dbifat sorTR—B

pol yneri'c bile acid adsorbent suc or exanple
agooists.est yrani ne, col esevelam 30 In one embodi nent of
~ the invention, the conpounds of the formula | are

adm nistered in conbination with an LDL receptor

in oﬁwmﬁﬁﬁoﬁﬁe%@éﬁtoﬁlﬁe StHEPadSve ihBFedidntasRIptn; see e.g.
“Perspectives in the therapeutic use of leptin”, Salvador, Javier; Gomez-Ambrosi,
Javier; Fruhbeck, Gema, Expert Opinion on Pharmacotherapy (2001), 2(10), 1615-

1622.

In one embodiment, the other active ingredient is dexamphetamine or amphetamine.
in one embodiment, the other active ingredient is fenfluramine or dexfenfluramine.

In a further embodiment, the other active ingredient is sibutramine.

in one embodiment, the other active ingredient is orlistat.

In one embodiment, the other active ingredient is mazindol or phentermine.

In one embodiment, the compounds of the formula | are administered in combination
with dietary fiber materials, preferably insoluble dietary fiber materials (see e.g.
Carob/Caromax® (Zunft H J; et al., Carob pulp preparation for treatment of
hypercholesterolemia, ADVANCES IN THERAPY (2001 Sep-Oct), 18(5), 230-6.)
Caromax is a carob-containing product from Nutrinova, Nutrition Specialties & Food
Ingredients GmbH, Industriepark Hochst, 65926 Frankfurt/Main)). Combination with
Caromax® is possible in one preparation or by separate administration of

compounds of the formula | and Caromax®. Caromax® can moreover be




20 I'n one enbodi nent of the invention, the conpounds
of the formula | are adm nistered in conbination wth
an ACAT inhibitor such as, f exanpl e, avasim be. In
one enbodi nent of the invention, the conpounds of the
' _ L . Cnation it
ad ISBA I BrRTHAS I Surap of BRANAR, [iPartey Brdilcs or
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BMS-188494. I n one enbodi nent of the invention, the
conpounds of the fornmula | are admnistered in
conmbination with a |ipoprotein(a) antagoni st such as,
for exanple, Cl-1027 or nicotinic acid. 20 I n one
enbodi nent of the invention, the conpounds of the
formula | are admnistered in conbination with a
| i pase inhibitor such as, for exanple, orlistat. In
one enbodi nent of the invention, the conpounds of the
formula | are admnistered 25 in conbination wth
insulin. In one enbodi nent, the conpounds of - the
formula | are administered in conbination wth a
sul fonyl urea such as, for exanple, tolbutam de,
gli benclam de, glipizide or glinepiride. In one
enbodi nent, the conpounds of the fornmula | are
adni ni stered in conbination 30 with a biguani de such
as, for exanple, netformn.




In anot her enbodi nent, the conpounds of the fornmula I
are adm nistered in conbina%%on wth a nmeglitinide
such as, for exanple, repaglfhide. 21 In one

enbodi nent, the conpounds of the fornula | are

adm nistered in conbination wth a thiazolidinedi one
such as, for exanple, troglitazone, ciglitazone,
pioglitazone, rosiglitazone or the coppunds
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The examples detailed below serve to illustrate the invention without, however,

restricting it.




Tab

| uor enH®-yi ]
ant agoni st s
agoni sts

Xo0- 2, 3, 3a, 4,

gi%ﬁﬁégnd

- 33486704) ) ,

(e.

04k ol

HENZ6x320
1, 5]naphthyr|d|n 4-yl -

- 2- met hyl
6, 7- hexahydr

H3 agoni sts

urea,

et hyl ]

hydr oc

-1- (4, 4-di net hyl -
hydr o-i m dazo[ 4, 5-c] pyri di n-5-yl) - propan-
Ahd salt (WD 00/ 63@3) ) ;

m no-1, 2, 3, 4-t et rahydr o- napht hal ene- 2- car boxylic

&égyrazolo[4,3-c]pyridin-5-
- 1- (4- chl or o- phenyl ) - 2- oxo-

lﬁlggonl sts (e.g.

-am de; (WO

hl ori de

TNF agoni sts,

<9H 1, 3 9- trlaza f
0{; 00/66588) ) ,
Ny rtyepa onl sts

Ei[ 33

1- (4- chl or o- 3- net hanesul f on{Pnet hyl - ph 1) - 2- [2 (2, 3-

di met hyl -1 H i ndol - 6-yl oxy)-ethyl am no] - et hano
hydrochloride (WD 01/83451)) MSH (el angcyt e- _
Ex. si[RhR4ting hot AdinE§9edRoni st¥et ock- A [Bfoff&5 (e. g. MS
{2- [4 (4- chlorﬁh%nﬁ2¢bﬁmrmoxy 22 p
K | g P cvrevawi |
1 !I T )'\J \L by JI _! y. C_llly CI1 N .
|aky4-2 vl carb beﬁ?ggH27 d %%thvl-lr4é%FHbeﬁ}-acet|c ok
2 adifdbtrifl uor oadét-Cd-Gdi-d st (WO 99 ﬁﬂrﬁ?ﬁ)z)o -4, H ok
3 Sgopon N-reup QKﬁCHP@HP'[O Fh (€. 0. @Q%bﬁgthHa”1ne)’ ok
n1ypd Qprntnnlwernlr and ndrpnprnlr comounds ( g
4 Wb/ 71549), SGP-SoHist s e“’hg 3-CH=CH-O-4,H ok
5 1-§6Hethyl-benJmKHCHﬁCH?yI):pmﬁﬁ&ﬁzlrﬂ amallc acid 5 ok
6 3 I t (‘VAB 01/ 09 14 anﬁbex)l tﬁi%uﬁll QL: zmulll II k
antadoni st s, gl S ARG one 2(‘e. N8 1y | b ar owt h °
7 hgﬁnﬁne) gr owt ¥¢Haor none- r e|]Rhasi ng cqrpdGhddt, H ok
8 ( HUFI”‘_V' OXy- [-co- h 4—0 CH3 H ok
1-1(>-diisopronVl anm no-et hyl car bamoyl )i- di h\/rir 0-1
9  H|HsBqui nol i nel®Hear boxyl i c|Pcid tert: Hdﬂyl ester (WD |ok
10 OYHBRGYS) ), TRICRGOALSTS (SER € G ENHOHABZ B54), oK
nunecornl ionn ny "\+ aR oF dul at oF ant.d n anlLct o
AT \¥J PI T IIH PI U 3\1 LLEE=A "]
1 (gee e.q. Lee, el W:; Lémnunq, 1C4ﬁLF¥ﬁé%*E ok
12 Fkkmavskaya Araﬂﬂr Nhrina; (Bhasso, PdﬁK)@Ha4{LébiHn ok
d&Hllelb aS> d UIII.I d.l A Ud.b]l I.U b‘lll. I k
13 oheSity. Drugs *t he Eut urph( 2001) g 8 3-881) ©
14 DAHaldoni st s (br@ﬁ@crlptlne F’é}’opremn)4FI|"p'ése/arryIase ok
15 T HAI@ItOrs (e. pcH, WO 007 4056%), PPAR|ADAYIATOrS (€. 0. ok
torle ar TR, 2
16 H, ' | -CH- S T T j4-NO,, H H ok
17 H, H -CH,- Ph 4-CH,, H, H ok
18 H,H -CHs- Ph 3-CH;, H, H ok
19 H,H ~-CH,- Ph 2-CH;, H, H ok
20 H,H -CH» Ph 4-C,Hs, H,H ok
21 H,H -CHy- - Ph 3-CHa, 4-0-CHa, 5-CH5 ok
22 H, H -CH,- Ph 3-0-CF»-0-4, H ok
23 H,H -CH,- Ph 4-C;H;, H, H ok
_ 24 H, H -CH,- Ph 4-C(CH3)z, H, H ok
25 H, H -CHy- Ph 4.-OH, H, H ok
26 H, H -CH,- Ph 4-0O-CH,-Ph, H, H ok
27 H,H ~CHx 3-thiophene H, HH ok
28 H, H -CHo- 2-thiophene 4-CH=CH-CH=CH-5, H ok




agoni sts. 15 I n one enbodi nent of the invention, the

ot her active ingredient is lgptin;, see e.qg.
"Perspectives in the therapetitic use of leptin”,
Sal vador, Javier; CGonez- Anbrosi, Javi er; Fruhbeck

ont har oy N\

29 Ge l|.ql I:X[J(:‘ll (qJ tl’HUII OTT I"Ilal |p CotTet a|~ :_\ J-U/,
1615 1675 20 |5 &ne embodilrent. the ot%(é'ffs'gcﬁ’u oK

30 i ngitdti ent i s de&Hmphet ani ngPbr arphef &6Nng. H | n one ok

31 enpgai nent, tnhe|_gRjIer act Vaph T ediems a: GH2-0-4 A oK
fehfluram ne or g,g&f_enflllrnr'np ln atfur
32 ontfddl ment, t hel GHer activePPngredienff%Qﬁ&H H ok .
33 si Mithh am ne. ||pCHpE enbodlnpnt the OlnﬂhH§¢{Hve ok
-t+Agr-egtent——s Fst-at—25—g—ene—enrbéddinpnt
% othel active igt?eﬂlent i s mh%i ndol ormgﬁgﬁkkwn1ne In {oK
35 ongl.éhbodi ment, -@He conpoundghof t he {6£O0HaH]H ar e ok
136 adm stered T _ggp@rat o sth—die flbyCI- oA o
materials, preflerabl v insaol Ele dietaty fiper
37 maftH al s (see [eCH=CH-Car ob/ (B onmax(r) |42kt HM J; et ok
38 al [H, HCcar ob pulp-omﬁparatlon PRT Treal B ® 30 oK
39 hy er Cho! eof QJLC arﬂl L= ,A\D\v/:A'\ LES ! !\! T!—"::\)ADV (9”01
Sept&t), 18(5)S%4dbs. ) max is HrChHH ok
40 caﬁbﬁ-contalnlrgC@ﬂDﬁuct fronNutrinowaocnugﬂlﬂlon ok
a1 AT Hres—& I' | Hoot edients G"n’bH, H tHI cpar K ok
st, 65926 Frank(% urt/Main)). Conbi na‘tj BN’ Wi
42 ﬁMhMr)isp&%ﬂﬁein<m@pmmma4@ﬁ®ﬁby ok
43 Sepppat e adm NijSEMa3H,0N of  CAfTpoUNTS [f.F {Ig formota ok
_ p~ M nor eover e 23
44 adi fistered in- 2or m of |Fbodst uf f Sl as, for ok
45 exa-trpll e, in bakeﬂm cFHzoducts Rtf muesl 4-0@255,H|m 'S ok
46 S |H HCVI UCIIL 1 %H ' Sttt a c-ebth +' o of t ||\,
campounds_of the |nvént|on Af}h 5 one % Hﬁ?e of the ok
47 af|ék Bnent i oned | @msdlinds anpPhopt i onal |40/t Hor nor e ok
48 Ot[EH -CH=CH-CH,- Ph 4-0-CHg, H, H ok
49 H, H -CH»-CH-CHy- Ph 4-O-CH3, H, H ok
50 H,H -CH=CH-CH_~ Ph 3-0O-CH,-0-4, H - ok
51 |5-CH(CHg),, H  |[-CHy- Ph 4-0-CH;, H, H ok
52 5-Ph, H ~CHs- Ph 4-0-CHy, H, H ok
53 5-CHa, H “CH,- Ph 4-0-CHy, H, H ok
54 5-CF;, H -CH3- Ph 4-0-CH3, H, H ok
55 H H -CO-NH-CH>- Ph H,HH ok
56  |H,H -CO-NH-CH,- Ph 4-0-CHy, H, H ok
57 H, H -CO-NH-CH- Ph 3-O-CH,0-4, H ok
58 H, H -CO-NH-CH,- Ph 4-O-CFq, W, H ok

* The indication "MS is ok” means that a mass spectrum or HPLC/MS was recorded and the molecular
S5 peak M+1 (MH") and/or M+18 (MNH,") and/or M+23 (MNa") was detected therein
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phar macol ogi cal |y active substances is regarded as
falling wwthin the protection conferred by the
present invention. 24 JTT-70% JTT-501 NO 1886 CH3 ct
5&204990 HO OH The exanpl es detail ed bel ow serve to
illustrate the.invention w.thaut, however,.
The cooiiquis ] tE fordiia pfeLietingiatusn R beprTsimisasison glcose
thiSildeh ;BN gJRkicURFAtHdy 1B¥%BEthd B dvel BalEire SHitSH4!
oIt gr%h’lclH, ey 10Ka0Mh Bopl Hlboseteval) PF%EE%E or the
treath @ drppeiareigpe 2(diaxtes 0Te celvipoBhtls can therefore be empioyed

alongcgg) %%lﬁ@it%ﬁ)ﬁéﬂ glﬂglésé—ﬁwering active ingredients

(antfdidBatiesi- CH2- 3- t hi opheneH, H, Hok

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

damage from diabetes, syndrome X and obesity.
The activity of the compounds was tested as follows:

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

rats and pigs

Preparation of brush border membrane vesicles from the intestinal cells of the small
intestine was carried out by the so-called Mg®* precipitation method. The mucosa of
the small intestine was scraped off and suspended in 60 ml of ice-cold Tris/HC! buffer
{ph 7.1)/300 mM mannitol, 5 mM EGTA. Dilution to 300 ml with ice-cold distilled
water was followed by homogenization with an Ultraturrax (18 shaft, IKA Werk
Staufen, FRG) at 76% of the max. power for 2 x 1 minute, while cooling in ice. After
addition of 3 ml of 1M MgClz solution (final concentration 10 mM), the mixture is left
to stand at 0°C for exactly 15 minutes. Addition of Mg?* causes the cell membranes
to aggregate and precipitate with the exception of the brush border membranes. After
centrifugation at 3 000 x g (5 000 rpm, SS-34 rotor) for 15 minutes, the precipitate is
discarded and the supernatant, which contains the brush border membranes, is
centrifuged at 26 700 x g (15 000 rpm, SS-34 rotor) for 30 minutes. The supernatant

is discarded, and the precipitate is rehomogenized in 60 ml of 12 mM Tris/HCI buffer
(pH 7.1)/60 mM mannitol, 5 mM EGTA using a Potter Elvejhem homogenizer (Braun,

Melsungen, S00 rpm, 10 strokes). Addition of 0.1 ml of 1M MgClz solution and
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6H, H CO CH2- CH2- 2-t hi opheneH, H, Hok 7H,
H- CH2- Ph4-O-CH3, H, Hok 8H, H CO Ph4-0-CH3, H Hok 9H,
H CH2- PhH, H, Hok 10H, H-CH(@I)-PhH, H Hok 11H,
H-CH2 Ph4- O C2H5, H, Hok 12H, H CH2-Ph3-0- CH3,
13H, H CH2-Ph4-0O-C, H10, H, Hok 14H,
mcmb@m airmgj‘or 15 rpipktessis follpveebyrantrifugationagairest 3 000 x g for

15 e Ot 6. £ G dho Ao o

Ss&ﬂd?orz’ftg?gzrﬁﬁuglé}z Tgl%p%%@F itaks @Fﬂ%ké’m Ep g&;‘g‘o rfir P28 RM Tris/Hepes

buffer ¢pH-PAM28BMM mannitokand Hpmegemamﬂwﬁmhaed Hy Mrokes in
a Péﬁ'ﬁ_‘r EE}@% Eaélb(g)épﬁgg aﬁg E)Qﬁ%lm }Kt@( cggtqéf}ugatlon at 4% 000 x g
(20*@0@%%3%@98@?&@ SuAiHUtE e preciiitate frad Wked USHHF0.5 to 2 mi
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 -186°C in 4 mg portions in liquid nitrogen.

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

were treated with KSCN as chaotropic ion.

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

place as described above.

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

place as described above.

Preparation of brush border membrane vesicles from the renal cortex of the rat

kidney




10

15

20

25

30

30H, HCH2- Ph4-CN, H Hok 31H H CH2- Ph3- O CH2- O 4,
H, Hok 32H, H CH2- Ph4-S-CH3, H, Hok 33H, H CH2-
Ph4- O C4H9, H, Hok 34H, H CH23 Ph4-0OCF3, H, Hok 35H,
H CH2- Ph4-COOH, H, Hok 36H, H CH2-CH2- Ph4-O CH3, H,
Hok 37H, H CH=CH Ph4-0O CH3, H, Hok 38H, H CH=CH
Ph4-F, H, Hok 39H, H CH=CH Ph4-Cl, H Hok 40H,

ol T ot e G ol by
the RthFd ofBiblep ket 41 AheHkidi&sGréin GHE\J‘B Fts (30 &HZO f@ﬂS(ﬂéZ\vera removed

- CH2- Ph4-0-C2H5,- H, Hok
and|.the p@ﬁeaqu qyt offeaghpkidremass Iayqar ab@knt Agwin thick. The kidneys

ver b3 1S .G 1l Rl 2B i et

and%ibm with Bn@igatriede $h eri18 féﬁ@ F:*D érbcﬂd% hil
Ph46§wC%é@H Hok 535- CH3, %V U"V‘) 3 H whie
COOMNBINGFS, Adqditipp of 48 mlof @;@poieﬂ dlsuﬂed water was followed by addition of

850 pul of a 1M MgCl2 solution. Incubation at 0°C for 15 minutes was followed by

centrifugation at 4 500 rpm (Sorvall $S-34 rotor) for 15 minutes. The precipitate was
discarded, and the supernatant was centrifuged at 16 000 rpm for 30 minutes.
Resuspension of the precipitate in 60 ml of 6 mM Tris/HCI buffer (pH 7.4)/150 mM
mannitol/2.5 mM EGTA by 10 strokes in a Potter-Elvejhem homogenizer (900 rpm)

and addition of 720 ul of 1 mM MgClo solution was foliowed by incubation at 0°C for

15 minutes. The supernatant resulting after centrifugation at 4 500 rpm (SS-34 rotor)
for 15 minutes was centrifuged at 16 000 rpm for 30 minutes. The supernatant was
homogenized by 10 strokes in 60 ml of 20 mM Tris/Hepes buffer (pH 7.4)/280 mM
mannitol, and the resulting suspension was then centrifuged at 20 000 rpm for 30
minutes. The precipitate was resuspended in 20 mM Tris/HCI buffer (pH 7.4)/280 mM
mannitol using a tuberculin syringe with a 27 gauge needle and was adjusted to a

protein concentration of 20 mg/mi.
Measurement of the glucose uptake by brush border membrane vesicles

The uptake of ["*C]-labeled glucose into brush border membrane vesicles was
measured by the membrane filtration method. 10 pl of the brush border membrane
vesicle suspension in 10 mM Tris/Hepes buffer (pH 7.4)/300 mM mannitol were
added at 30°C to 90 wl of a solution of 10 pM ["“C]D glucose and the appropriate
concentrations of the relevant inhibitors (5-200 pM) in 10 mM Tris/Hepes buffer (pH
7.4)/100 mM NaCi/100 mM.

After incubation for 15 seconds, the transport process was stopped by adding 1 ml of
ice-cold stop solution (10 mM Tris/Hepes buffer (pH 7.4)/150 mM KCI) and the
vesicle suspension was immediately filtered with suction through a cellulose nitrate

- membrane filter (0.45 pm, 25 mm diameter, Schleicher & Schiill) under a vacuum of
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55H, H CO NH CH2- PhH, H, Hok 56H, H CO NH CH2-

Ph4-0-CH3, H, Hok 57H, H CONH CH2- Ph3-0O CH2- O 4, Hok
58H H CO NH- CH2- Ph4- OCF33H Hok * The indication
"M5 is ok"™ means that a mass spectrum or HPLCI M5 was

fron| £ B8 S2KGEl) ThA B et eE i M el 0 i 4 . Eacn
meaddrethéntopagearmids cit ashiRiplieaterdrariplicaite deiepinirgions e dndvsure
beneficial effects on glucose netabolism

the ypinke efiragiolabgled subsisates hthaomadargn@ 86%rewa%b@r80h(ﬁa iRy fAdml of

an RIS SHAALE QBEREAERY, oA RGNSt am

Mairf)l aneé ties rad’oaxﬁivhy Das| dBiemnlhbd @yh@mdaécmtﬁlatlon measurement. The
gl ucose- 1| ower i ngt active ingredients 5 (antidi abe

memueedc\ca{mwgse gbtainpd a%ApM @lalntg@@tmstn% migyte a%%cahbratlon
of thgq %tw'geﬁtr i Ela?ﬂa gaﬁw ‘Iafteroc%1 r}é?:ttl ‘i‘@r‘w from

suc as, ror e ropa
chemiftimimegaémoe present.opat hy and syndr ome X, obesi ty,
myocardi al infarction, peripheral arterial occlusive

di seases, thronmboses, arteriosclerosis, inflammtions,
1 nmu h f . .
The @QE\?QF@%%&G 8 OIS D L NI o SRS PERBN 1055 data Sbtained in

tne B RgRohRoy AR IT ) scBERF SR EEP PSR pitog
seleé‘l’é@ éu‘b@%n%egl atrt fssohitd viallRsihay BBlgpedican end eRpéiimeht-
| ate damage from di abetes, syndronme X and obesity.

dequﬁiem)e activity of the corrpounds was tested as
foll ows: Preparation of brush border nenbrane vesicles

fromthe small intestine of rabbits, rats and pigs 20
ExamprpRoat i on of brush hOR8@EMrenbr ane vesicles fromthe
intestinal cells of the smal i ntestine was carried
out by the so-called Nﬁts} preci pitation nethod. The
g+ Mucosa of 9.0
7* 1.1
g* 1.4
11* 1.3
13* 3.5
34* 1.0
43* 2.2
44* 0.9
45* _ 2.9
47* 1.6
50* 4.7
54* 1.4
56* 2.8

* R-D-gluco form

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

compounds of the formula | were obtained analogously:




the small intestine was scraped off and suspended in
60 m of ice-cold Tris/HC fer (ph 7.1)/300 nM
mannitol, 5 mMVM EGTA. Dilution to 300 mMm with ice-cold
distilled water was followed by honpbgenization with
rax (18 shaft, |IKA Werk 25 Staufen, FRG at
EXP%QE#%ﬁaq%g{nax power for 2 x 1 mnute, while cooling
inice. After addition of 3 m of 1 M MCL2 solution
(final concentration 10 mM, the mxture is left to
stand at OC for exactly 15 m nutes. Addition of Mt
Exa gs the cell menbranes to aggregate and
"~ precipitate with the exception of the brush border
5 menbranes. After centrifugation at 3 000 x g (5 000
534 rotor) for 15 mnutes, the precipitate is
ar ded and the supernatant, which contains the
der nmenbranes, is centrifuged at 26 700 x g
Ho(d g rpm SS-34 rotor) for 30 m nutes. The
atant” is discarded, and the precipitate is
nized in 60 mM of 12 MM Tris/HCL buffer (pH
.O nM mannitol, 5 nmM EGTA using a Potter Elvejhem
Mel sungen, 900 rpm 10 strokes).

3 000 x g for 15 mnutes. The
super nat-s : i faged again at 46 000 x g
(20 000 rpm SS-34 rotorp for 30 mnutes. The
precipitate is taken up in 30 M of 20 mM Tri s/ Hepes
buffer (pH 7.4)/280 nM manni tol and honobgeneously
3- (4%@%&@@%@%% [%0(0334 BQhﬁ\ﬁdrbﬁy-% Ry dreskyriéthi-teaiaRgdro- pyran-2-
honogeni zer a After “centrifugation”at
Y'OXEBWIQD@%%M]MQWMOFES 34 rotor) for 30 mnutes, t he
'10 precipitate was taken up in 0.5 to 2 m of Trls/Fbpes
buffer (pH 7.4) 1280 nM mannitol (final concentration

20 ng/mM) and resuspended using a tuberculin syringe
W th a 27 gauge needle. The vesicles were either used

directly after preparation Aor |abeling or transport
10 studies or were stored af -196C in_4 ng portions in
QPTEED

liquid nitrogen. To prepare sh menbr ane

vesicles fromrat small i estine, 6 to 10 nmal e
OQT/C)

OH O

0O 0O
O§<
\ @]
——
S N

a) 4,5-Diacetoxy-6-acetoxymethyl-2-(2-acetyl-thiophen-3-yloxy)-tetrahydro-pyran-3-yl
15 acetate

2 g of 1-(3-hydroxy-thiophen-2-yl)-ethanone are dissolved in 120 mi of
- dichloromethane and stirred with 6.4 g of 4,5-diacetoxy-6-acetoxymethyl-
2-bromotetrahydropyran-3-yl acetate, 1.4 g of benzyltributylammonium chloride, 6.4 g
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Wstar rats (bred at Kastengrund, Aventis Pharma) were
sacrificed-by cervical dislggation, and the snall

intestines were renoved and rinsed with cold isotonic
saline. The intestines were cut up and the nucosa was

of pé@s@ﬁﬁﬁi caftfonai'@ﬁn@ HOE R OF Raternt 2?"051’8} 28 ?l Rseibld eéﬁ’éftuents

nbr anes t ook p ace as describ above. To renov

~ are C@mo&;&da by fiirationathe fdirate islvenbenisdtetd @ndethe ropude almiuct mixture is

vesicles fromrat small intestine were treated with
purifetRy £oluma shraspatography (SiOprasherasetatednheptaer= 1:1). The
menbranes fromrabbit small intestine, rabbits were
prodift sdtbrthe incaldciilar iveighd o 4325 GOyoEiQEOQmSpMS(BI)MTS)(MaH ) is
aqueous solution of 2.5 ng of tetracaine HCl, 10
obtasfiedn but r ami de and 25 ng of nebezoni um i odi de. The

small intestines were renoved, rinsed with ice-cold
phygi ol ogi cal saline and frozen in I fx@tl c bags under
ni triggen at and stored for 4 eks. For

e frozen
bat h 25.and

t he menbrane vesicle

pl ace as g
Cc

r ush+oor ¢ mbane-ved el esgf ronppi g
Oq"ﬁ ' j ej unumsggngnts froma fréshly

augh eredqmg wer e r|nlsed with ice-cghky ¢
salin nd frozen in 30 plastic bags [
- 80C.{ Prgparati on of the nenbrane vesi 2 phact O/

as descrg bed above. Preparation of brush border
menbr ane vesicles fromthe renal cortex of the rat

b) SKﬂd%et}'loiﬁ-pﬁenylbt-m[Gr(Gﬂ 5+nimadrong 6Megirex\eethgk@tiahgt@-pgran-
the c x of the rat kidney by t he net hod of
-ylc@fyggalloghe% 'yﬁﬁ@pr@inﬂﬁﬁys from6 to 8 rats (200 to 250

472 % ﬁ@{} %écg'sgaﬁmg o%}f?ﬁeitﬁm ?%-a\e’g&n Hibp lﬁ(’%ggﬁ&@%-tetrargd ro-

yra*naﬁ?f‘aééiaienar%%ﬁol\‘igd incft} P bflmbeh a1, Tand 5 i of qN N&DCH3
00 mM manni t

solutlon in methanol are added. 410 mg of 4-methoxy-benzaldehyde are added
thereto, and the mixture is stirred at 22°C for 20 h. The mixture is neutralized with a
little dilute methanolic hydrochloric acid and concentrated, and the residue is purified
by chromatography on a silica gel column (dichloromethanelmethanol =6:1). The

product with the molecular weight of 422.5 (CogH2208S), MS (ESI): 423 (M+H") is

obtained.
Ho HQ | Hg M4
HO HO
0 0
HO HO o 0
T
\ S ~
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and honogeni zed with an Utraturrax shaft (level 180
V) for 4 x 30 seconds while ooling in ice. Addition
of 42 mM of ice-cold distill%% wat er was foll owed by
addi tion of 850 pI of a1 MMC 2 solution.

3&@?#??@[}82% Xﬁ at 4(35%§ &Hlioggr va qrggéjngqﬁ’g@mdf%fj yran-2-

yloxyii-tmvpmw—yl]?h@ppne’bopet ate was 10 discarded, and the

T R R M—.
R e b A S

ethgran evithpaout 20dng ddi 584 pallaxfiumz ¢arbbn in atehikiBg2pparatus under

silglﬁt&%}%otgdmﬁ%ésélﬁséﬁ\ﬁﬁéﬁﬁ J[Iegglb'@}:hg q'gpt(@ e&ys]':t% fi!tc:alr%d off, the
fiitrat6 4 éd;rfd&ﬂfatém ahld tF\e 58 die 'iglélﬁﬁ‘egf‘bf 8(5!%1}1 @@aﬁdﬁ Eéfiég

m nutes was centrifuge
dichidremetipgnaienetiranoies: 1hd’ﬂmgmdzeidufﬂytfmnstamlawvelght&ﬁf 424.5

(Cz"ﬂiﬁ(ﬁgﬁ)g&%%ﬁ'timgﬂﬁ ﬁ%fﬁggﬁé n; 321/ \%gg :nr\}/len

centrifuged at 20 000 rpmfor 30 mnutes. The
preci pitate was resuspended in 20 mM Tris/HCl buffer

a-D¢Ametabroymazigcosy wasinsed as 4 5diagetoxytibacetokymethyl- nge

2 brfireat e oY dete T syTe I QRS e discodbed Above. The
|
giycﬁ‘g:?g%z%gbl% gvﬁﬁ‘s t|P|[1§ %‘E)té]ﬁé&’ﬁ'{ RIFR gmc%r’f@rrﬁ EBhis ag’fs':o dhSies for all

| abel ed gl ucose | rush bo

examﬂelﬁsrctesenbed |belcem IfyhoweseneesBuacstobpmdyalactobs Bnesed, then the
filtrat 10 pl of the brush border nenbrane

alycgiidh if b GneSERdhe:8-Prodlactarips: friaBetoBImeAIQEsHS Used, then
the diyCisidols NHTRRINIRS 3 ate A B r - ireo Gpmrufirniss s used,

therCthB id i8tbtaihed Mooy formhi bitors (5-200 p. M
in nmM Tri s/ Hepes buffer (pH 74)1100 nv NaCl / 100

nmM 30 After incubation for 15 seconds, the transport

t b ' [ m_ of ld s .
The B RRG R e DB SR e teb e o Biirp aepgiac Byae saprensybpyo routs
as daséhdicabot@sh@xanfpisrensi on was inmmediately filtered
with suction through a cellulose nitrate

OH HO
HO
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menbrane filter (0.45 gm 25 nm di aneter,
rom25 to 35 nbar.
i ce-cold stop sol ution.
measur enent was carried out as duplicate or

To nmeasure

Schol I') under a vacuum of
filter was washed with 5
Each
triplicate} determ nation.

303&
m of

Schl e

t he upt ak

i cher &

The

b of

Exdmplebel ed substAates, the nenbran@rfilter wap MS or
dissolved jn 4 m of an appr opriate scintillat 3r LCIMS
(Q,II cksztnt 361, Zhsser—Aral ‘y“ k %H, Frankiuf
Maif), and the ragli oactivitly was.deterngned by |qU|d
scifitillatf on neasurenment. |The e ed al ues| were gk
obt ai ned as dpm’ (d| sintegrdtions e) affer
cali',’brati on of t i nstrument usi ng st%ndard spanpl es
and“after corregt' for arny che Escence
present. 10 The active i ngriedi ent <>rrpar ed for OK
activity an the basis of |(25 datamedin t he '
trapsport- lassay rabbit renal cortex brush boy der
menbr ane Jesicle r sele s . (The OK
absol ute vial ues nay be spegi pepi ment
dependent)| 1 C25 [ pM Exarrpl . 906*9.9 71F1.1
9*15.4 11*%. 3 13*15/34*1.

' ’ OK

o
6 N
OK

Example 7:

HO
HO

HO

HO

2-Hydroxymethyl-6-[2-(4-methoxy-benzyl)-thiophen-3-yloxy]-tetrahydro-pyran-

3,4,5-triol
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45*%2.9 47*1.6 50*4.7 54*1.4 56*2.8 *13-D-gluco form

The preparation of various exgnples is described in

detail hereinafter, and the other conmpounds of the

formula | were obtained anal ogously: 31 10 S a)
Exafmpled;acet oxy- 6- acet oxymet hyl - 2- (2- acet yl -t hi ophen- 3-y

I_oxy)-tetrahﬁjro- pyran-3-yl 15 acetate 2 g of

1- ( 3- hydr oxy ¥ ophen-2-yl)-ethanone are dissolved in

120 m of dli chl promet hane and stirred with 6.4 g of

-4, 5-di acet oxy- 6-/acet oxynet hyl -

2-bronot et ralfydr dpyran- 3-yl acetate, 1.4 g of

benzyl t ni nium chloride, 6.4 g Experinental

part: E>tlﬂ | e

3- (4- Met hoxy- D3- (3, 4,5-tri hydroxy-6-hydroxym

\ .3 -one 32 of potassium
carbonate and 1.2\m /of at 22C for 20 h.
I nsol ubl e constituen®s arlewreiqued by filtration, the
filtrate is concentrated and"theQrude product mixture
is purified by colunmm chromatography (Si Q2, ethyl
acetate/n-heptane = 1:1). The

(4-Methoxy-phenyl)-[3-(3,4,5-trihydroxy-6-hydroxymethyi-tetrahydro-pyran-2-yloxy)-
thiophen-2-yl]-methanone

O0— Q ~
S ~o T \\
s W

a) (4-Methoxy-phenyl)-(3-methoxy-thiophen-2-yl)-methanone

2.7 mi of tin tetrachloride are added to a solution of 2.3 g of 3-methoxy-thiophene and
3.4 g of 4-methoxybenzoyl chioride in 50 ml of dichloromethane while cooling in ice.
The mixture is stirred at room temp. overnight. For workup, 75 mi of 2N hydrochloric
acid are added and the mixture is extracted three times with dichloromethane. The
combined organic phases are washed twice with each of 2N sodium carbonate

solution and water, and then the solvent is removed in vacuo, and the crude product

is purified by column filtration (SiO2, ethy! acetate/n-heptane = 1:2). The product with

the molecular weight of 248.3 (C13H1203S), MS (Cl): 249 (M+H") is obtained.

? o OH o
N
- L
- S
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product with the nol ecul ar wei ght of 472.5 (C20H2401 1
S, Ms (d): 473 (MrH+) is Zgobtained. Db)
3- (4- Met hoxy- phenyl )-1-[3.-(3,4, 5-tri hydroxy- 6-hydr oxy
met hyl -t et r ahydr o- pyran

b) (3+de}thtdlih@lﬁ@'9f 2(4yhétr@xgmm9p§§nﬁaam@f

di acet oxy- 6- acet oxynet 2-acetyl -t hi ophen-3-y

993I"69(\<]’)° 4 mthd@'bensdb(Spmeﬂva-two BtZylgrmgthanere gre/digsolved in

20 m%@%ch? roH’r'@ettltl‘ﬂ?\':;l%l é1daf‘%8%f% qﬁ tribron et thyt Quiie ¥dmplex

hanol "are

are ddded Ntheymbemadis @ahﬁd@tabmaddmd untillthe eéactionng dotplete (TLC
mxture is stirred at 22C for 20 h. The mxture is

Cheﬂ@ul‘tﬂ%m%%ﬁ@ intq watef and exiracied seuerahtimesqwith
dlcnwrehgﬁ%ﬁ 'T%eacﬁpgnié%a%%ﬂg ARES %ha%peaﬁrétaﬁ éﬁ‘g ki fedidue is

uri onmat'ogr ap on a

p“"f'%“ B&P@@ﬁéﬁ‘%‘gﬁm‘l&? Sthaccbieh éﬂtﬁﬁé ?Es’*?‘ﬁe
prodiied whfiiib IndiBeuiBPiRIdNE Sy 237 5" G?@HM%M%C@ 238N s

| -t etrahydro-pyran-2-
°bta?'|§%yxy) thi ophen-2-yl ] -propan-1-one 100 ny of

3- (4- met hoxy- phenyl ) -1-[3- (3, 4, 5-tri hydroxy- 6- hydr oxym
et hyl -t etrahydro-
pyran- 2-yl oxy) -t hi ophen-2-yl ] - propend’r’@ are
hydr ogenat ed di ssolved in 10 ml ofyget hahol wi th about
Cﬁ-ﬂ g of 5% pal | adi um on carbon in a i ng appar at us
d slightly elevated pressure (ahout @ h, TLC
he catalyst is filteredHo-;
atwd, and the residue is puri
(Si 02, ~dichl or ofet hanel
whth the nol ecul ar wei ght
(CZOH2408S) S5 (ESI): 447 (MtNa*) is
a- D- Acet obr onogl ucose was used as
4, 5-di acet oxy- 6- acet oxynet hyl -
2- br onot et rahydr opyran-3-yl acetate in the synthetic
0) (okiglhmonsesBrBHE SHINSIOAE-hydroxymethykiotrahyaro-pyran-

2-yloxy)-thiophen-2-yi}-methanone = Example 8

2.8 g of (3-hydroxythiophen-2-yl)-(4-methoxy-phenyl}-methanone are dissolved in
350 ml of dichloromethane, and 12.64 g of 3,4,5-triacetoxy-6-bromo-tetrahydropyran-
2-ylmethyl acetate, 15.4 g of potassium carbonate, 3.6 g of benzyltributylammonium
chloride and finally 3 ml of water are added. The mixiure is vigorously stirred at room
temp. for 20 h. After the reaction is complete, the residue after filtration and

concentration is filtered through SiO2 with ethyl acetate/heptane = 1:2. The solvent is
removed and the residue is taken up in about 300 mi of methanol and, after addition
of 35 ml of 1N NaOCHg3 solution in methanol, stirred at room temp. for 1 h. This is

followed by neutralization with 7% methanolic hydrochloric acid (about 35 ml),
addition of about 100 mi of dichloromethane/methanol/conc. ammonia = 30:5:0.1
mobile phase mixture and stirring for 5 min. This is followed by concentration, taking

up the residue with the same mobile phase mixture and removing insoluble salt from
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gl ycosi de of exanple | was thus obtained in F -D-gluco
form This also applies for gl exanples described
bel ow. If, however, a-D acetobronopgal actose is used,
then the 15 glycoside is obtained in the f3-D-gal acto

the solution. Chraniztagrpblyromsitidd gelaebsiisinatie prbduct vithethe molecular
gl ycoside is obtained in the 13-D-allo formor if

weightDf 306142 {rsbirafissy SMBS(EHp B97 (Mrdt)1 2685 (MyHdsludy i S
obtained in a-D-manno form The foll ow ng exenpl ary
substances 2 to 6 are prepared by the sanme synthetic
route 20 . as described above in exagpj_l 1: OH HO HO

Y¥HGYy 34 Exanple A Ms or LOM K 3 K XK 6 K
n&xamgle 7: 5 HO
0
0
HO HO
: 0O o 1. NaBH, Ha
HO A
\\ 2. H, -Pd-C \
S P S o
0]

d) 2-Hydroxymethyl-6-[2-(4-methoxy-benzyl)-thiophen-3-yloxy]-tetrahydro-pyran-
3,4,5-triol = Example 7

4.1 g of (4-methoxy-phenyl)-[3-(3,4,5-trihydroxy-6-hydroxymethyl-tetrahydro-pyran-
2-yloxy)-thiophen-2-yl}-methanone are dissolved in 200 ml of tetrahydrofuran + 20 ml
of methanol, and 500 mg of sodium borohydride are added. After the reaction is
complete (TLC check, dichloromethane/methanol/conc. ammonia = 30:5:1; about
30-60 min), water is added and the mixture is extracted three times with ethyl
acetate. The combined organic phases are dried over magnesium sulfate and
concentrated. 2-{2-[Hydroxy-(4-methoxy-phenyl)-methyl}-thiophen-3-yloxy}-6-
hydroxymethyl-tetrahydro-pyran-3,4,5-triol is obtained as crude product which is
purified by filtration through silica gel.

The entire amount is dissolved in about 800 ml of dry ethanol, and the solution is
saturated with argon in a shaking apparatus. Then dry palladium on carbon is added
as catalyst, and the mixture is hydrogenated while shaking vigorously at 22°C. and
atmospheric pressure for 6-7 h. After the reaction is complete, the mixture is filtered
with suction through a clarifying layer, and the solvent is removed in vacuo. The

residue is purified by column chromatography (SiO», dichloromethane/
methanol = 9:1). (TLC plates developed with 10% sulfuric acid). The product with the
molecular weight of 382.44 (C18H2207S), MS (ESI): 383 (M+H"), 221 (M+H -gluc) is

obtained.

Alternatively, this compound can also be prepared in the following way:
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2- Hyd

roxymet hyl - 6-[ 2- (4- met hoxy- begzyl ) -t hi ophen- 3-yl oxy] -t
et rahydro-pyran- 3,4,5-triol 35 Exanple 8:

(4- Met hoxy- phenyl )-[3-(3, 4, 5-trihydroxy-6-hyd
roxynet hyl -t et rahydr o- pyran- 2-yl oxy) -

t hi ophep-2-yl]-nethanone d a)

xy- phenyl ) - ( 3- met hoxy-t hi ophen- 2-yl ) - net hanone
in tetrachloride are added to a sol ution of
213 ¢ 3- met hoxy-t hi ophene and 10 3 g of

chloride in 50 m of &1 | or omet hane
ice. The mxture iHDStirfred at room
For workup, 75 m of drochloric

phases/ are yas d twice with each of 2N/Sodr@m
carpofate _&ol ufli on_and water, and thei® the §

regoved i : and™t he crude product 15¢ i

by col um\fik Si 2, ethyl acetate/ hpt ang
1:2). The product W € ol ecul ar -~ wei ght oP 2489 0
(C131-11203S), Ms (d): 249 (MtH+) is obtained. 36 b)

( 3- Hydr oxy-t hi ophen- 2-yl) - (4- met hoxy- phenyl ) - met hanone

993 f
226(maie8 b strineriany-B-[2 4 methoxy-benzgptiiopsryByiowyl etrayero-

oy 530U 5 U e PSS 00l o
an iad Gath. OTH mlrﬁfm:uémylcwc&bsndr@darﬂi 15?9@ bﬁéﬂaiumrayhhos&ghydnde

reaction is conplete (TLC 5 check is then poure
are jagdgd.fhedee Eaﬂﬂ léiemeéda%ﬂ"@rrﬂactmm@twatdfor 2 h. The reaction

i 94 T O EARRE P 5008 i, am e

orgaric phase iy wallyed ®itA 20 ml bﬁ/éatamécws@dmnh@i@émafe dolfttion and
T& roduct with the nol ecul ar weight of 234.3
20 f;ﬁ}g@.gg lorigis qql;pt)on 2bs repidue)is pyrified by column chromatography

(SiOg, ethyl acetate/n-heptane = 1:2). The crude product is taken up in methanof,

and 1 mi of sodium methanolate solution (10 mg/ml in methanol) is added. The
solution is stirred at 22°C for 18 h and, after addition of Amberlyst 15 (H* form),
diluted with 10 mi of methanol and filtered. The residue is washed with 20 mi of

methanol, the organic phase is concentrated and the residue chromatographed on

silica gel. 120 mg of the product with the molecular weight of 382.44 (C1Hz207S),

MS (ESI): 400 (M+NH4*) are obtained.
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obt ai ned. 10 c)
(4- Met hoxy-phenyl ) -[3-(3, 4, 8d ri hydr oxy- 6- hydr oxynet hy
| -t etrahydro-pyran- 2-yl ox y) t hi ophen-2-yl ] - net hanone
= Exanple 8 2.8 g of

Prefidtationl bz irzitiaglyethichhion) 2y - d&iifepye A mdthafgidianone
are di'ssolved in 15 350 ni of di chl or onet hane, and
12.64 g of 3,4,5-triacetoxy-6-bronp-tetrahydropyran-
2-yl methyl acetate, 15.4 4 of potassium carbonate, 3.6
g &r—benzyl tributyl ammonijum chloride and fi ne),l/y 3 m

wat er are added. R txture is vigorouslyysti
/ a\\ room +4enp. for . Af€br the reaction i
npl ete, the resi dfter filtrat¥on and

~oncentrationg N7Ti edthrough Si 02 vvlth\éBt
acet at e/ hept ané = 1:2. The solvent is 20 removed an
the residue is taken up in about 300 ml of nethanol

and, after addition of 35 nl of 1 N NaOCH3 sol ution

in rrethanol stirred at roomtenp. for 1 h. This is

0.5 mbpi %«mhwmghem izdisselMedin B0 Mioigidheromethane. 968 mg of

R g5 AR e Pl A BB n i

bath3Thén G986 mg@ballm'unhﬂstﬁcmbﬂtia lafe @ﬁde@ andrithe geécﬁbnfls @infﬁed at

~Jhis is followed é concentration, taking 25 up th
0°C fr<t ubheqactiphani i agHedin Bl pf Wéteéﬁad stirred for

15 n&ﬁ"@ﬂd 180 'nﬂ ?ic/iwﬁlléaro tharld QIIIQ %’%%%41 %h%c&rﬂ%hgb&ﬁgg Is separated

romat ography on silica tsin
off, washead Wwith 50Ineloafl(hd moler mduumfh}@ﬁﬁxléé somauzmam) mi dBsaturated

soduS S5 rgf solémo H-lrc)nedz overgsodlum gul?ate an%! concentrated l1_’1%9 resulting

m*ﬂs&g%'&“-q%?w éﬁ&%ﬁwbm“ rﬁa phY L5iBd e oaangiepfane).
t hoxy- phenyl 5-tri hydrox hydr o nethy
The pradbict i) dho MsJeular welghb el 363 &7 dnaoROKE): MEL A 36 25

dissolved in 200 ml of tetrahydrofuran + 20 ni
(M+I$)eiso taslnecy | y N

(3-Methoxy-thiophen-2-yl)-(4-nitro-phenyl)-methanone is then converted as described

- by way of example for example 7 into exemplary substance 16.

The following exemplary substances 9 to 34 are prepared by the same synthetic

route:

OH HO
HO

@)
HO
8]
A
\ A ™ Ar




10 of nethanol,

and 500 ng of sodi um bor ohydri de are

added. After the reaction isggonplete (TLC check,

di chl or onet hane/ net hanol / conc.
is added and the m xture is
acet ate.
magnesi

30- 60 nin),

extracted three tines wth ethyl
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conbi ned or
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gani ¢ phases a
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t he
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saturated w

D0 m| of drQK
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heric
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TLCjpl at es
bductt with QK
5), M5 (ESI):
bd.
pr ep

I hi ophen- 391‘
e ar

red in

ed fo 0Cin

methyrthtorosi

are added,

| an¢ and 151
the ice bath

is renoved, and the reaction is stirred for 2 h. The
reaction mxture is diluted with 30 nl of
Ex@nfile orjonet pane and TiTtereg through CelTigg gnd | he
organi 4 phase is{washed with 20 mM of saturated s¢pdi um
bi car bcnate sol ut| on and 10 20 m  of so¢di WG/MS or i de
ol H fi1 aod ks SETTa%R)
ULILII IIIC IC\IUUC Io Pullll\,u uy uul T
: c‘m onat/ogr @\ OK
F
15 CH> - : oK
]
16 CH> -~ : - OK
NO2
17 CH» ‘n[:::]\\ OK




(Si 02, ethyl acetate/n-heptane = 1:2). The crude
product is taken up in neth [, and 1 m of sodium
nmet hanol at e sol ution (10 ny/ in nmethanol) is added.
The solution is stirred at 22C for 18 h and, after
agglition o [yst 15 (BxJorm, diffute th}l0
m of nethaiﬁgband filterg e residde isémgghed
with 20 i of 15 |net hanol e| or gani ¢ {phase is '
concentrated and jt he resi duwe~€hr omat ogrjaphed on
silicajgel. 120 ng of the product with |the nol ecular
Wi ght  pf 44 {(C18H2207S),| M5 (ESI)[: 400K M+-NH4+)
are obthi ned. 39 [Preparation Jof (3- metthoxy-th io|ph e
n-2-yl)r(4-n itrg- ph enyh sfh an one: 0 C 0.% n
of 3-net hoxyt hi oghene is di ed in 580 m of
di chl orjonet hane. |968 ng of ~4-#A trobenzoyl chlori ¢de
are added, and the reaction mxture isjcooled to QC in
agplce | ba Thegn 696. ng_e] alum num ffrichhgri de|are
added and t redction ig rred at  QC for 4 h.|The
reactign m xturelis adde 100 m of i ce-water and
stirred for 15 mjn, and di chljor onet hanejare
added  [The nrganl c phase is separated 10 off, washed
vdth 50 m oM, 0.3 nol ar, ydroxi de soDHti onfand
50 M of saturated sodi | oride soljution, dried
over sddium sul fate and trated. The resulting
m xturg is then gurified By col@m chr¢mat ogr aphy
(Si 02, |ethyl acetlate/ n-hep ). The pfoduct with|the
nol eculjar wei ght tof 263.27 (C12HONO4S); Ms (d):
2. 25 ( I § obtal neg 150 OK
( 3- Met Hoxy-t i ophen-2-y “ni - phenyl ) - met hanpne
is therl converted as de hed y way [of exanpl e]|for
exanpl g 7 into exenpl ary>stbst@ncE 16. |The foll ow ng
exenpl 4dry _subst ances Q to 34 are prepatted by the sane
At hetli ¢ CHut e [:::L\\\\ OK
24 CHo @\f OK
25 CH> @\ OK
26 CHo O OK
27 . OK

CH2 @

S




20 OH HO HO HO 40 Exanple 9 A CH2 Ar M5 or LC/ M5 10
11 12 13 CHOH CH2 CH2 CH2 0 fxanpl eAArMs or LC M5
14CH2OK 15CH2OK

28 CHo OK
/
S
29 CHpy : .OMe OK
30 CHo . : OK
CN
31 CHo . ©:o> OK
0
32 CHaz @\ OK
S/
33 CHo . : OK
0/\/\
34 CHz OK
[ :LO,CF3

The indication MS/LCMS is OK means that the molecular peak of the indicated
compound was obtained as M+1 (MH"} and/or as M+18 (MNH4") and/or M + 23
(MNa").
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16CH2ZNO2COK 17CH2ZOK OK OK OK OK K 41 16CH2OK 19CH2OK
20CH2AK 21CH2ccK 0 F 2 ZCHé)é XK O F 23CH2OK 24CH2OK
25CH20HOK 26CH2OK 27CH2} OK S+¥42

Example 35:
' 0O OH

OH S
\_/

HO 0

HO OH

4-[3-(3,4,5-Trihydroxy—6—hydroxymethyl-tetrahydro—pyran-Q-onxy)—thiophen-
2-ylmethyl]-benzoic acid

46 mg of 4-[3—(3,4,5-trihydroxy-6—hydroxymethy!-tetrahydro-pyran-2-yloxy)-thiophen—
2-ylmethyf}-benzonitrile are dissolved in a mixture of 5 ml of methanol and 2 m! of
25% strength potassium hydroxide solution and heated at 70° for 3 h. The solution is
diluted with 10 mi of water and neutralized with 2N HCI. The resulting solution is

freeze dried. The crude product is then purified by column chromatography (SiOo,
dichloromethane/methanol/acetic acid/water = 8:2:0.1:0.1). 45 mg of the product with

the molecular weight of 396.42 (C1gH200gS), MS (ES)): 414.45 (M+NH4") are

obtained.
Example 36:
HO OH
HO O
HO O
/ . \

OMe
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28CH2SCK 29CH2(]VEO( 30CH2OK CN 31CH20CK O 32CH2XK

33CH2OK  34CH2OK | ~CF3 0 j;e i ndi cati on MS/LCMS is
OKX neans that the m)l ecul ar ak of the indicated
conmpound was obtained as M1 (MH'-) and/or as M+l 8

2- H%ﬁ%ﬁ}g%’&y M4t m%ﬁw)&'\&l?erﬁ/l) eftﬁylmg%en -y]ox% tetrz%i'(dro—

pyran-B3h§-Biet, 5- Tri hydr oxy- 6- hydr oxymet hyl -t et r ahydr o- pyra
- 2-yl oxy) -t hi ophen- 2-yl net hyl]-benzoic acid

Exampie 37:
HO OH

HO @]

HO O

/ \

S

/

OMe

2-Hydroxymethyl-6-{2-[2-(4-methoxy-phenyl)-vinyl]-thiophen-3-yloxy}-tetrahydro-
pyran-3,4,5-triol

a) 3-Methoxy-thiophene-2-carbaldehyde

1.03 mi of 3-methoxythiophene are dissolved in 2.3 mi of dimethyiformamide. While
cooling in ice, 1.06 ml of phosphoryl chloride are added. After 1 h, the reaction
solution is added to ice, and the solution is neutralized with 5 molar sodium hydroxide
solution. The aqueous phase is extracted 3 times with 25 ml of diethyl ether each
time, and the combined organic phases are then washed with 50 ml of saturated
sodium chioride solution, dried over sodium sulfate and concentrated. 840 mg of the

product with the molecular mass of 142,18 (CgH702S) are obtained. MS (ESI): 143.0
(M+H™).
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46 ng of

4-[3-(3,4,5-trihydroxy-6-hyd% xynmet hyl -t et rahydr o- pyra
n- 2-yl oxy) -t hi ophen- 2-yl net gl]-benzonitrile are

di ssolved in a mxture of 5 mM of nethanol and 2 nm of
10 25% strength pot@mﬁ#un1hydroxide sol ution and
heated at 70 for he solution is di/Qded with 10
m of water an ng tralized with 2N ~t The resul ting
solution is fkee dried. The ¢rude/product is then
purified by col Udmn chromat ography (Sl
dlchloronethanelneth ol /acetic aC|d/mater|
8:2:0.1:0.1). 45 of the product with tH2 nolecul ar

SE LN e St G L

2oorrﬁgmtrhmho&y{tﬂrobﬁeéézn@érbamh%f B¥d dissolved in 5 mi of
)-ethyl]-thi ophen-3-yl oxy}-tetr r o-
dichigrogietbane. 880-mg|of Q@a@ﬂgtr@rca’mdesdimethyl suifi decomplex are drssolved

A o L B Sy o A s

for B8 NeThe readtibh opiRRIre i peaicaahiely o oiw@%r”hn@ihe mixture is
3- nmet hoxyt hi ophene are dissolved in

extractedihijmes witnd Qe ofidichipromsthans! eanh tirne4 'Elee chbmedl organic

oS BB el 88 ied st e

sodiusn s@lfeite aindzehcentrited. 190 aig 608Lhydidxydhidpheae-2- carbaldehyde
sol ution. The aqueous phase is extracted 3 tines with
with2Be mholeculdr welght of § B&N S¢E8gH 4 CoiSare abthindt: M®1{BSNe¢29.0
M Ic_){g)gani c phases are then washed with 50 ml of saturated
+

O

>_

0 © Q
OH i o)ko
/s\ _"""‘O>—o 0

c) 4,5-Diacetoxy-6-acetoxymethyl-2-(2-formyl-thiophen-3-yloxy)-tetrahydropyran-3-yl
acetate

3.81 g of 3-hydroxy-thiophene-2-carbaldehyde, 30.5 g of (4,5-diacetoxy-
6-acetoxymethyl—2—[5-isopropyl-2'-(4-methoxy—benzoyl)-thiophen—3—yloxy]~tetrahydro—
pyran-3-yl) acetate, 37.0 g of potassium carbonate and 9.2 g of benzyltributyl-
ammonium chloride are dissolved in 850 ml of dichloromethane. 7.5 ml of water are
added, and the reaction mixture is stirred for 60 h. The solution is extracted with
water and saturated sodium chloride solution, and the organic phase is dried over
sodium suifate and evaporated. 60 ml of ethanol:water (9:1) are added to the
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~sodiumchloride solution, dried over sodium sulfate
and concentrated. 840 ny of e 20 product with the
nol ecul ar mass of 142.18 (C6H702S) are obtai ned. M5
(ESI): 143.0 (M+H+). 45 b)
resultingy Bfo®Yish flRhat ﬁwecl%fspﬁl ggﬂmg}geag s il tered off with suction.

3- et hoxy-t hi ophene- 2-ca |sso
The roaﬁct\ﬁtwmeqmeré%hta%rwel 889589491 BPL9044S
. ml br om de- di net hyl sul?l deconplo(nga?g df s)égfllsv((—:%sn'l%?%
onet hane and added to the reaction

NHN ilsddb}gifl%é'sol ution is stirred for 18 h. The

_ reactlon m xture is poured into 30 nl of water, and
the mixture is extracted 4 times with 20 nl of
di chl or oneAt@ne eachOlicre. The conbi or gani ¢
phases are wa with 30 Ml of satu rAC
chloridg ol yf i dried over sodiums
concent Have

3- hydr oxy- thi
nol ecul ar ght
(Es): 128

of
ne- 2- carbaldehyde‘%%

128. 15 (C5H402S) ar
). 15 ¢) AcO 0

4, 5-Di acetox 6+acet oxynet hyl - 2- (2-for =thi ophen- 3-y

| oxy)-tetrahy¥drgpyran-3-yl acetate 3.8 g\of

3- hydr oxy-t hi o8 en? 2- car bal dehyde, 30.

(4, 5-di acet oxy- I

6- acet oxynet hyl - 2- f% i sopropyl - 2- (4- met hoxy- bénzoyl

) -t hi ophen-3-yl oxy] -tetrahydro- pyran-3-yl) acetate,

37.0 g of potassium carbonate and 9.2 g of

d) 3,{%&%%%' C(:12 \ﬂﬂyl-tﬁ@%@h@};!%ﬁ&ﬂe‘tr‘éﬁy&(o{bg%rﬁﬁ-ylﬁﬁgfg\gggc’:etate

ai ned. M

| oronet hane roar

3.3056f 3 Hé-tr@@etonyrﬁ -(@-foromyd-thieplseri- Bf}émkyf)detrﬂwmopw‘aa-2-ylmethyl

ace3f Y A 1 6 5t 91 o HRESBASnR

bronieid] 5187 Lbff gtasai QrBERABIRE 0.68 nﬁﬂof%at@.t E@E&dé&abﬁﬂ éhe

(9: 1) are added to the 46 resulting brownish foam “an
soluw%l&reﬂumd o5 4 h.nEheps@lution isssanciestrated andepurified by column

ftltratlon. 2.89 g of the product with the molecuiar weight: 456.47 (C2oH24010S), MS

(ESI): 479.10 (M+Na*); 474.10 (M+NH,") are obtained.

%f e

/\/ 7\

OMe
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The product with the nol ecul ar wei ght: 458. 44
(C19H22011 S), Ms (ESI): 476 (M:NH4{) i s obtai ned.
AcO r--0QAc AcO AcO 5 AcO AcO Z\GO r-OAc d) 3,4,5-Tria
cet oxy-6-(2-vi nyl-thiop h en-3-yloxy)-tetra

o) G RO TR Mo ey Sl Pisbeasdyorde r any
tetrahyiryppgran22ylmethlyldcetateet at e are di ssolved in 60 nl of

di oxane. 6.43 g of nethyltriphenyl phosphoni um 10
brom de, 5.37 g of potassium carbonate and 0.25 m of

148/ RgRf TS REEEwx @@-\%Hﬁ—thrﬁa?thghi%glgkgt{e?ffa:hgél%%yﬁég%?ﬁfrlmethyl

The 'sol uti on ncent
aceﬁatetafatdlsaolvezi ia2 mi of dichliergmethacie wvideh at .nol ecul ar

Ty ettt S R et
2-yfdRelpensidene]rtithemfdrm(19) deRlote (23 mg, dlssoived in 2 ml of

dichloromethane) is added, and the solution is heated under reflux for 8 h. The
reaction solution is concentrated and purified by column chromatography (SiOa,
heptane/ethyl acetate 2:1). 132 mg of the product with the molecular mass of 562.60
(C27H300118) are obtained. MS(ESI): 575.20 (M+Na™).

0

f) 2-Hydroxymethyl-6-{2-[2-(4-methoxy-phenyl)-vinyl]-thiophen-3-yloxy}-tetrahydro-
pyran-3,4,5-triol = Example 37

150 mg of 3,4,5-triacetoxy—6—{2—[2-(4-methoxy—phenyl)-vinyl]-thiophen-3~y|6xy}-
tetrahydropyran-2-yimethyl acetate are suspended in 10 ml of dry methanol. 1.0 ml of
a methanolic NaOMe solution (10 mg/ml) is added. The solution is stirred at 22°C for
18 h. Amberlyst 15 (H" form) is added and the solution is diluted with 10 ml of MeOH

and filtered, and the residue is washed with 20 m! of methanol. The organic phase is
concentrated, and the residue is purified by chromatography on silica gel. 100 mg of

the product with the molecular weight: 394.45 (C19H2207S), MS (ESI): 417 (M+Na™);

412 (M+NHy4") are obtained.
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47 e)

3,4,5-Triacet oxy-6-{2-[ 2-(4-£@t hoxy- phenyl )-vinyl]-thi
- ophen- 3-yl oxy}- tetrahydropyran-2-ylnmethyl acetate 148
ng of

3,4,5-triacetoxy-6-(2-vinyl-thi ophen-3-yloxy)-tetra
hydropyran 2 ylmethyl 5 acetate are dissolved in 2 ni
of H® ane under argon. HO

oi m dazol -

benzyl idene] r ut heni uiit@® oride (23
ng, dpssqlved in 2 m of dichioronet i s added,
an A ution is heated under reflux r 8 h. The
reactjon/sol ution i s concentrated BRY pus¥fied by
colu ronatography (Si 02, 10 hept ethyl acetate
2:1)! product with the/no
562. 60S" ( are obt ai ned.

(M:tNa+). HO /- - Owe 15 f)

2- Hydr oxynet hyl - ONé- et hoxy- phenyl ) - vi ny
phen- 3-yl oxy}-tetrahydro- pyran-3,4,5-triol = Exanple
37 150 ng of
4,5-triacetoxy-6-{2-[2-(4-nmethoxy-phenyl)-vinyl]-thi
g) 26;bvﬂa'nxr5n§myk§}{2 [2ddme Weanl)-mwl]mhtdpﬁenaﬁ«gloay}etemmwdro~

PyERRRAT ¢ ReeB 3Pt on (10 mg/mi) s added. The

50 rﬁ%}bﬂ?#@/ﬂrﬂ»@rﬁthyl[@—@z-& (@ﬁ%tﬁ@iy—%@eﬁﬁ) ﬁnyM@fsrhyrﬁB ﬂe%%

E\(H i s added and the solu Is dilute
tetrahiydeg- pu@@# 4zntiol are dissalved il 10 mel of seethasoi QO\mg pepalladium on

N e T T M

for 1@.0THeg catalyshis filered bif @ddaedshetiORItBOGHI ofrhethBh&IdEAE the
wi.th the nol ecul.ar wei ght: 394.45. (G 9H2207S), NG

orgaa‘gspljlaswfﬁc’pmmai)ed The Tesidws is-ahrpmatearephad sadsilicagyel (ethyl
acetate). 18 mg of the product with the molecular weight of 396.46 (C1gH2407S); MS

Me

(ESt): 419.05 (M+Na*), 414.10 (M+NH2").

The following exemplary substances 38 to 50 are prepared by the same synthetic
route.

OH HO
HO

0O

O
(=
S

HO




HO i - OH HO Ove HO OMe Q)

2- Hydr

phen- 3-yl oxy}-tetrahydro-
of
-6-{2-[2- (4-met-hoxy-phenyl)-vinyl]-thio

Exanp
2- hydr

phen- 3-

oxymet hyl

e 36 50 ny
oxymet hyl
yl oxy}- tet

-6-{2-[2- (4-

5 ran-

r ahydr o- pyran- 3,

3,4,5-triol

4 5-triol are

hoxy- phenyl )-ethyl]-thio

Exalinpko

ved i®A10 ni

AF

o

e

act g
L

taod carhaon
LB %] T T

T

solution is

<

der |a W{FSddn af nosphera. for 18 h. fMe cata
filterled off and washed 60 m| of net hanol,
the 1G organi c phage is ) tratjed. The resid
chronetographed on silica gel FetHyl acetate).
h nrnrl ot \lll fhe rm! ecu I:\r \A
40‘S) CEE{E 419_O53( M-Na4);, 414?&8 ( M:N

The fqll ow ng exewplary anceg 38 to 50 are
preparled by the sape sy thC 1% route. OH HO
O Ho{0 Ar HO /- -} OH 49 ExanpPeAAr Ms or LC/ MB
40 -CH=CH- -u[::::L\ OK

OEt
41 -CH=CH- : oK
42 -CH=CH- \\[::::L\ OK

OH
43 -CHap-CHo- @\ OK

F
44 -CHg-CHy- C OK

Cl
45 ~CHa-CHo- O\ OK

OEt
46 -CHa-CHy- Q OK
47 -CH2-CHo- ©\ OK

OH

f et Adanol . 23 gSadr LEIMSadi um on
L s stirred

yst is
and
e i's
18 ny
46 (d
HA+) .

Ho Y




38-CH=CH i OK / F 39-CH=CH K O 40- CH=CH K CEt

41- CH=CH K 42- CH=CH OK OH 453y CH2- CH2- OK F

44- CH2- CH2- K cl 45- CH2- CH2- OK OEt 46- CH2- CH2- &K

47- CH2- CH2- OK OH 50 48- CH=CH CH2- aOK Owke 49- CH2- CH2- K

482-T4 _cH=CH-CHo- n\@\ OK
OMe

49 -CH2-CHp- | ™~ OK
CHo-

OMe
50 -CH=CH-CHp- | - o> OK
o]

The indication MS/LCMS is OK means that the molecular peak of the indicated
compound was obtained as M+1 (MH") and/or as M+18 (MNH4") and/or M + 23
(MNa™).

Example 51:

HO HO

HO

2-Hydroxymethyl-6-[5-isopropyl-2-(4-methoxy-benzyl)-thiophen-3-yloxy]-tetrahydro-
pyran-3,4,5-triol

\ J o7 i
S o . ‘ﬁjo/
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Ove 50-CH=CH CH2-0OK 1,:::::C O The indication MS/ LCMS
is OK neans that the nol eculgr peak of the indicated
conmpound was obtained as M+l (M+) and/or as M-18
(MNH4') and/or M+ 23 (M\a}). Exanple 51:

a) 323éﬂwr w%bvépﬁtrﬁiéphémxzwbo&été nmet hoxy- benzyl ) -th
en- - p-tetra dro- pyran-3,4,5-triol 10 51 a)
)B%r

1. 16:@ Iéﬁ!@}h&d)ayh Xy BrisgiyopyHhisshene-2cahoxplala, ahich wee g
synterigHp By Brocess kapym iom sHinmtye b Slsgrelrann i e

CheWeBr. $956 8% 110617, Bye alsﬁb%ﬁﬁﬁ 25aNeF dlﬁ@fﬁyﬂfﬁﬁnamde (DMF), and
literature [H. Fi essel nann, F. Thoma, Chem

2.8319 5% cesym cobpnatesard d;@s@l okbenzyl prrmde(ﬁre added The reaction

it Bt e ¢ s ot Spefatl Suenndl aRSsddifland. Afer

30 nﬁlﬁamm fil of Eattirated dodliLih bidaeordte Féfutioarant?stml Bh%tdrchre
m met hanol are added and, after 30 mn, 100 of

addesUrembduroaiexiapied:d iveatithsop oo diethy egmermacafnme The
comBeR orBhfiic par%%g %Bﬁegloﬁggécg%@ ﬁfaﬁssﬁ%ﬁcéﬁ 84 The crude
proo@fgﬁ%ws?mmcﬂdﬁgao@wd 464l b Ehfoptanc = 1:4)

oA GO 2 AL ASESLERE v

isol.‘ftgﬁl\gﬁ'.lsms) M5 (ESI): 291 (M+H+) is obtained. OH

| O o
O/ AN
— \ J OH

b) 3-Benzyloxy-5-iso'propyl-thiophene-2-carboxylic acid

1.16 g of methyl 3-benzyloxy-5-isopropyl-thiophene-2-carboxylate are dissolved in
10 mi of tetrahydrofuran (THF) and 10 mi of methanol, and a solution of 1.7 g of -
lithium hydroxide in 10 ml of water is added. The reaction mixture is stirred at 22°C
for 72 h. Methanol and THF are stripped off in the rotary evaporator. While cooling in
ice, the reaction mixture is adjusted to pH = 4 with 2 molar hydrochloric acid and
extracted twice with 50 ml of ethyl acetate each time. The combined organic phases

are dried over sodium sulfate and concentrated.
The product with the molecular weight of 276.4 (C15H1803S), MS (ESI): 294
(M+Na") is obtained.
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15

15 b) 3-Benzyl oxy-5-isopropyl -thi ophene-2-carboxylic

acid 1.16 g of nethyl

3- benzyl oxy-5-i sopropyl -t hi ophene- 2- car boxyl ate are

di ssolved in 10 m of tetrahydrofuran (THF) and 10 m

of et hanol , and a solution of 1.7 g of |ithium

_ dioxide in 10 mM of water is -oded The reaction

jure is stirred at 22C 20 f h. Met hanol and

TE are stripped off in the ro

evaporator. Wile
cpoling in ice, the reaction ™

ure is adjusted to

M= 4 with 2 nolar hydrochloriq acid and extracted

twi e with 50 ml of ethyl acetate each tinme. The

| nedfforgani ¢ phases are dried/overpsodiumsulfate
éelat ed. The product wthi{the | ecul ar

of 6.4 (Cl1 5H1 8039), 29 25

) is obtained. "52™H N -0

c Benzyl oxy-5-i sopropyl - N- net hoxy~

car boxam de 860 ng of

3-benzyl oxy-5-isopropyl -t hi opheng- 2-carboxylic acid

are dissolved in 30 M 5 of dichloronethane, and 560

nmg of N, O di net hyl hydr oxyI am' ne hydrochl oride and 2.3

o) 3 Baroxyr OBy LA ERIIRS N Tpr BpphE Ry aokEride

N
met hy{l t hi ophene- 2-

860 ?ﬁ‘ﬂ@bﬂBlﬁé%zﬂek*‘tshgﬂpﬂoﬂyﬂﬁﬁdcdrgeé\;@z Laf urot&%,@g&gig ahr;é'?ﬁh%“%d in 30 ml

ture is irred a
of dichimroinethamex and 860 snguaf heQ-dimethylwidroxylamire yfdroekipdde and

e and once, w t 70 .of turated sodi
2.3 Lo el 30 ALer 45 it 2B Ge2 el G4 il sigenatn
—prépéhébﬂc%%hbﬁ:b%nhvéné@ @éﬁiﬁbh@f‘i ééet:cT’é'éid RiFe éﬁﬂéd V\é\ﬁthHe'"'rﬂlxture is
nol ecul ar wei ght ~of 4 (C17H21 NGBS), Ms (ES
stirred at 22°C for a further 18 h The reaction mtxture is washed twnce wsth 70 ml of
water each time and once with 70 ml of saturated sodium chloride solution. The

organic phase is dried over sodium sulfate and concentrated.
The product with the molecular weight of 319.4 (C17H21NO3S), MS (ESI): 320
(M+H") is obtained.

4?/( ‘?rb
d) (3-Benzyloxy-5-isopropyl-thiophen-2-yl)-(4-methoxy-phenyl)-methanone
860 mg of 3-benzyloxy-5-isopropyl-N-methoxy-N-methylthiophene-2-carboxamide

are dissolved in 50 ml of tetrahydrofuran (THF) and cooled to 0°C in an ice bath, and
31.3 ml of a 0.5 molar 4-methoxyphenylmagnesium bromide solution in
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(MrH{) is obtained. 0-- 15 d)

(3-Benzyl oxy-5-i sopropyl -t higgphen- 2-yl) - (4- met hoxy- phe

nyl ) - met hanone 860 ng of

3- benzyl oxy- 5-i sopropyl - N-met hoxy- N- et hyl t hi ophene- 2-
tetrél?ﬁhﬁﬁﬂm ae adkicr). ifes GOUARM, tHe i€ bakh R rehfivealid Bbueaition

(TH 31.3 m of

F) and cooled to OCin an ice bath, and

mixtgrepissvarpred to12 G Hfier smertyauiadh ey ic}ﬁ saturaieddediun bicasbonate
solufflp A BEBERTY e e Ryl B it s Fubs ahtagofif of

metAy Geetifté @achitiend1Oiie coffibifitd @rgaft phateslarodbyied with 70 mi of
bi carbonate solution are added to the reaction

satuigted gedium ghlaride; solution: doed @vensedium suifale@eneicogeentrated. The
met hyl acetagte each tinme, The conbi ned organi c phases

crudgrodluiie UTiEH DY oM ChipragiograRYd Skaz: Sy AebAteieheptane =

.solution, dried over sodiumsulfate and concentrat ed.

13)The crude product is purified by colum

chr t ogr.aph Si02. ethyl tat el n-he Zard nd), - +
The FrRRR S BIelroL e e o6 086 3 B2 SHAMEESI: 3BT (M)
isotité% 203S), Ms (ESI): 367 (MtH+) is obtained. 10 e)

- Aydr oxy- 5-i sopropyl -t hi ophen- 2-yl ) - (4- net hoxy- pheny

) -met hanone 1.00 g of (3-benzyloxy-5-iso pro pyl-thi

ophen-2-yl)-(4-m et hoxy- ph enyl)-nethan one is 15

fssolved in 20 m of dichloromethane. 2.73 m of a 1
ar sol ution of boron tribrom de-dinethylsulfide

Jol ution. The solution is stirred at 22C for 1.5 h.
_ m gf water,
anhthe m xture is extracted twice wtlhh 30 of
di chi or oget hane each tinme. The contn
[ ted twice with 30 nl of sat
—_—

O/

e) (3-Hydroxy-5-isopropyl-thiophen-2-yl)-(4-methoxy-phenyl}-methanone

1.00 g of (3-benzyloxy-5-isopropyl-thiophen-2-yl)-(4-methoxy-phenyl)-methanone is
dissolved in 20 ml of dichloromethane. 2.73 ml of a 1 molar solution of boron
tribromide-dimethyl sulfide complex in dichloromethane are added to the reaction
solution. The solution is stirred at 22°C for 1.5 h. The reaction mixture is poured into
50 ml of water, and the mixture is extracted twice with 30 ml of dichloromethane each
time. The combined organic phase is extracted twice with 30 ml of saturated sodium
bicarbonate solution each time and washed once with 50 mi of saturated sodium

chloride solution, dried over sodium sulfate and concentrated. The crude product is
purified by column chromatography (SiO2, ethyl acetate/n-heptane = 1:4).

The product with the molecuiar weight of 276.4 (C15H1603S), MS (ESI): 299
(M+Na") is obtained.
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15

20 bi carbonate solution each tine and washed once with
50 m of saturated sodi um oride solution, dried
over sodium sul fate and concentrated. The crude
product is purified by columm chromat ography (Si02,

et hyl acetatel n-heptane = 1:4). The prodquct with the
nmol ecul ar wei ght of 276.4 (Cl151-11603S), QESI): 299
(MtNa+) is obtained. 54 f)

(4, 5- Di acet oxy- 6- acet oxynet hyl - 245-17 sopr@pyl - 2- (4- net
hoxy- benzoyl ) -t hi ophen-
3-yl oxy] -tetrahydro-pyran-3-yl) ac®etate\5 380 ng of

(3- hydr oxy-5-i sopropyl -t hi ophen-2-yl
éagt hanone, 848 ny of o}\r
b
A

1)
4, I ac€} oxy- 6- acet oxynet hyl S

[ O ri but yl-armrenrton chl or inde e
i K ‘ hi oronet hane, and 1.2¢ m
tion mxture is stirped at

which is extOatted twice with 50 nl of
di chi oronet hane each tine. The conbi ned olganic
phases are washed with 50 ml of saturated sodium
chloride solution, dried over sodiumsulfate and

f) (4@D@@@té@&@ceﬁ&@n@tm-ﬁgﬁgdmbyi@(méthbﬁﬂbeuz@wj-mphen-
(i yl 1:1).

chr omat ogr aphy , et acet at e/ n- heptane =
3-yloppyd-tefralucee-piran3tyheageddtecul ar wei ght of 606. 7

380 gé?r?ﬁ%ﬂﬁg&—ﬁg{%é@_ﬁg%tggoga%éﬁé%\%gﬁﬁ-rﬁéthb?ty—%lﬂteﬁ{/l')‘-ﬂ?eth 8Rone,

848 nily b4 jSsdipcetpyy-62adetox@hdthyly2-besmpltetrihydrogman-3-yl acetate,
3-yl oxy]-tetrahydr o-gglr an-3-yl) acetate 630 ng of )
1.43(gp§p assium carbonate and 71.1 mg of benzyltributylammonium chloride are

o/

e e s A LD AR A or e ad TR reaction

mixtaceisatieredrat 28°€Sor 4@ th. 56 nBibfwatef amcadded tor theeeadiondixture,
I to 0C.i [ b . 1.31. m of

whicf\?lg S rﬁ(}ﬁ%@wg)clf%gﬁﬁ ghg'rellaqujitgggrq%e]tgpne %ach time. The combined

organic phases are washed with 50 mi of saturated sodium chloride solution, dried

over sodium sulfate and concentrated. The crude product is purified by column

.chromatography (SiO2, ethyl acetate/n-heptane = 1:1).

The product with the molecular weight of 606.7 (CagH340128), MS (ESI): 607 (M+H")

is obtained.

o) 0 Y
Y OYO

o

OJ\O i | J\

OOO -
N PG
TM TR
o o—
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sodi um cyanobor ohydri de are added, the ice bath is

removed and the reaction is tirred for 2 h. 100 m
of water are added to the reaction m xture, which is
extracted twice with 70 mM of di chl oronmet hane each

)(4#-@)1?0&6? %%é&%ﬁné’th?fﬁiﬁ lé?ﬁﬁéﬁﬁ—%é-‘ e oﬁﬁﬁég%eﬁgyghhéghen-

sat rated sodi u oride ver
3vleoditeinayaré-pyeart8-yrabeatatecent r at ed. The crude product

630 g BLl. 5 eaban e et B BhieY i B benzoy)-

th:oﬁﬁérﬁﬁ“bléky]%trgﬁﬁdr@EPﬁQR-BZyI&%&H@Qﬂegd@GIVé@W( ¥ ‘of aétonitrile

obt al ne

and Zobgedrto@ @dnlagl ice bpth.i1s3p mi pf trirehwloharosilaneand §53 mghof

sodigfif atigtigtaryiite, A€ aURe twedsd bafts Toifoge B ing Poactibn is
stlrré’d’ \‘orQZ R At00RE BPwatdreé Wdied %o the reaction mixture, which is extracted

hi ophen- 3-yl oxy] -t etrahydro-pyran-3-yl) acetate are
tw:cel vdibiol O end of dichprametifanesgarintine. Thedombmedmrganicpheses are

wasii i tghrﬁit FSAftat6 SANTIR]EE 38| o S St slury syate
and BBfioafic 4 AL B UINEL pY Roldrif hitBigaraphy (sioz,

| aq.%nc rat ed. The product with the
ethy?g{;‘%{el‘m heﬁt ght T s (C21 H2807S), MG (ESI): 447

The éd\ét'bﬁth)thb%naé&&!hﬂ%zgr%f Egéf‘ﬂr)éceﬁgi-ééoﬁ%ﬁﬂ@gtsm 898 (M+H")

repar ed sanme synthetic tarting
is obtained.

OY ) OH

HO

———— -

0/

h) 2-Hydroxymethyl-6-[5-isopropyl-2-(4-methoxy-benzyl)-thiophen-3-yloxy}-
tetrahydro-pyran-3,4,5-trio}

450 mg of (4,5-diacetoxy-6-acetoxymethyl-2-[5-isopropyl-2-(4-methoxy-benzyi)-
thiophen-3-yloxyl}-tetrahydro-pyran-3-yl} acetate are dissolved in 20 ml of methanol,
and 0.41 ml of a 30% strength methanolic sodium methanolate solution is added.
The reaction mixture is stirred at 22°C for 1 h and, after addition of Amberlyst 15

(H* form), filtered and washed with 30 ml of methanol. The solution is concentrated.
The product with the molecular weight of 424.5 (C21H2807S), MS (ESI): 447
(M+Na') is obtained.




3- hydr oxy-t hi ophene- 2-carboxylic acids known fromthe
l[iterature [H Fi essel mann, sgF. Thoma, Chem Ber.
1956, 89, 1907-1913; MD. Mullican et al., J. Med.
Chem 1991, 34, 2186-2194; G M Karp et al.,

Exarﬁpmt@S&Bélﬁw A/GrepaRl by the SdnOdyhthatiplreutedtading4rom

HOYYR R F FF NS or  LCM OKOKOKS57 Exanpl e
- 3- hyggpxy—thiophene-2-carb0xyllc acids known from the literature [H. Fiesselmann,

F. THord: Eng B8 1 gu o0 A7 ATEN! SARKEARNS 20 MERCRem.

1_991 34, 2186-2194; G.M. Karp et al., Synthesis 2000, 1078-1080.]:

OH OH
HO
0
HO
\\
S
R1 o~
Example Ry MS or
LC/MS
52 @ ' oK
53 H>¢ oK
H H
54 F”
F F OK
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OH 10 a) 3-Hydroxy-thi ophene-2-carboxylic acid 10.0 ¢
of met hyl 3-hydroxy-thiopheng-2-carboxylate are
di ssolved in a mxture of 90 m of tetrahydrofuran
(THF) and 90 m of methanol, and a solution of 25.2 ¢
Exa@@k355th|un1hydrOX|de in 25 n of water is added. The
reaction mxture is stirred at 22C 15 for 18 h and
then heated at 55C for 6 h. The reaction mxture is
copegntrated to 50 nl in a rotary evaporator
ied to pH=1 with 2 nolar hydrochloric acid and
Hextragted 3 tines with 50 mM of t-butyl nethyl ether
i me. The conbi ned organic phases are dried over

HO nol/fecul ar wei ght of 144.2 (C5H4038) M5 (ESI): 145
obt ai ned. 58 OH OH b)
roxy t hi ophene- 2- car boxam de 1.44 g of
a boxylic acid are dissolved in
e, and 2.18 m of
. a 50% strength
1- propanephosphoni ¢ anhydri de solution in acetic acid
are added. The reaction mxture is stirred at 22C for
2 h and, after addition of 100 m of saturated sodi um
(3 i MﬁhWT@R?—SSIWdIbemetr@Ktetmtyﬁﬁb-DWaﬁ@—ch@) AOeridyithfophene-
di chl or onet hane each tine. The conbined or gani c
2-cappegyder e washed with 100 i of saturated sodi um
chl oride 10 solution, dried over magnesi um sul fate and

of 233.3 (CL2HLINO2S), M5 (ESI): 234 (MrH+) is

obt ai ned. c¢)
3, - Tri acet oxy- 6- ( 2- benzyl car bang@H t hi ophen- 3-yl oxy
tetrahydro pyr an-
0. . / \\ oH
S

O O

a) 3-Hydroxy-thiophene-2-carboxylic acid

10.0 g of methyl 3-hydroxy-thiophene-2-carboxylate are dissolved in a mixture of

90 mi of tetrahydrofuran {THF) and 90 ml of methanol, and a solution of 25.2 g of
lithium hydroxide in 25 ml of water is added. The reaction mixture is stirred at 22°C
for 18 h and then heated at 55°C for 6 h. The reaction mixture is concentrated to

50 ml in a rotary evaporator, acidified to pH = 1 with 2 molar hydrochloric acid and
extracted 3 times with 50 mi of t-butyl methyl ether each time. The combined organic

phases are dried over magnesium suifate and concentrated.
The product with the molecular weight of 144.2 (C5H403S), MS (ESI): 145 (M+H") is

obtained.
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15 2-yl nethyl acetate 1.12 g of
-N-benzyl - 3- hydr oxy- t hi ophengg2- car boxam de, 3.16 g of
4, 5- di acet oxy-
6- acet oxynet hyl -2-brom>-tetrahydro- pyran- 3-yl acetate,
3.30 g of potassium carbonate and 235 ng of

[ [ i 25 m

r ed.
%m

h. 50

di chl or onet hane, and 2. 00 e
e re@Hion mxture is stirre
sat ur at ed sodi un™bi car borat tion are added
reaction m xture, which Ss extyacted twice
with B0 m of dichloromethane each tirf®. The conbi ned
organi ¢ phases are dried over magnesi um sul fate and
concentrated. 59 The crude product is purified by

o) NSRS SRR A ML Por Teron of 56

1.44(dC263HngtakydBjophbBe{ESirboxgadacid bididssolvedlim dD8edl. of 5

| dichl,%}cggﬁmnﬁsa("é 241&m pf hgnparing: 3P SOMLeTR POVastrendir

1—pr§3eﬁi€ f hdﬁu@%ygﬁ%gﬁhﬁdﬁ ur?-a am)y?%‘rﬂﬁdéﬁ d 5fHL f&cﬂ&n

, 4, acet oxy enzyl car I ophen- 3-yl oxy
mixtu)matietstialadcat @2p@rfan2 h2and, eitehgatditiorodt60 ml@fcdasﬁetadesbdlum

and.,1. \ 0% strengt
vicatporate Sk Bon L E it B0 of SigRometiang dachyie. The
combiﬂ@@tdrgéhlﬂ‘pﬁta%@ ai‘éw‘é&héd athaf00 k& dftlirated sodium chloride
neutralized with 0.5 nolar nethanolic HCl sol ution and
soluiem clsiedraves inagresiuna sutiatemnsticaicenyragrg. |Thea:¢r05yctowtmthe
chrorratogra h , ethyl acetate/ 15 neth
molegDIaT eIt A 6 12 INGS, M5 G5B a234 EMgH) I obtmaed
(C18H21NO7S) M5 (ESI): 396 (MtH+) is obtained.
Exanples 56 to 58 bel ow are prepared by the sane

synthetic route: \fo

"y S
’ .
M\WN O P
° L&
AN
N

O)\ \ d H/\@
c) 3,4,5-Triacetoxy-6-(2-benzylcarbamoyl-thiophen-3-yloxy)-tetrahydro-pyran-
2-yimethyl acetate ‘
1.12 g of N-benzyl-3-hydroxy-thiophene-2-carboxamide, 3.16 g of 4,5-diacetoxy-
6-acetoxymethyl-2-bromo-tetrahydro-pyran-3-yl acetate, 3.30 g of potassium
carbonate and 235 mg of benzyltributylammonium chloride are dissolved in 25 ml of
dichloromethane, and 2.00 ml of water are added. The reaction mixture is stirred at
22°C for 40 h. 50 mi of saturated sodium bicarbonate solution are added to the

reaction mixture, which is extracted twice with 50 ml of dichloromethane each time.
The combined organic phases are dried over magnesium sulfate and concentrated.
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60 O Ar Exanpl eAAr M5/ LCVS 56- CO- NH CH2- 10K OMe
57-CO- NH CH2-OOK \ O 58-CO Mg CH2-FOK i F F WD

2004/ 007517 61 Patent clainms: 1. A conpound of the
formula I 5 HO HO in which PCTI EP2003/006841 I 10 RI,

The %Do@(g L@Qﬁmf 8@(&8&‘{% lwk?mw (SO, &W’écetate/n-

06 l kyl, CON (C1-C6 l kyl] 2,
hept?ﬁé' 06))al %<yla )(/CZ 06)[él kenyl) a(CBZ/ ]06) al kynyl ,

|
The ?%d@%nmglﬂgggo!?%@ (v@!_g;@%?@ﬁ@’ﬂgﬁg?HngOﬂS? MS (ESI): 564

(M+H"} is obtained.

)—o . HO
O — |

oA 49 o ud 0
A s

d) N-Benzyl-3-(3,4,5-trihydroxy-6-hydroxymethyl-tetrahydro-pyran-2-yloxy)-

thiophene-2-carboxamide

600 mg of 3,4,5-triacetoxy-6-(2-benzylcarbamoyl-thiophen-3-yloxy)-tetrahydro-pyran-
2-ylmethyl acetate are dissolved in 40 ml of methanol, and 1.40 ml of a 30% strength
methanolic sodium methanolate solution are added. The reaction mixture is stirred at

22°C for 2 h, neutralized with 0.5 molar methanolic HCI solution and concentrated.

The crude product is purified by column chromatography (SiO3, ethyl acetate/
methanol = 10:1).

The product with the molecular weight of 395.4 (C1gH21NO7S), MS (ESI): 396
(M+H") is obtained.

Examples 56 to 58 below are prepared by the same synthetic route:




(Cl-A4) - al kyl carbonyl, where one, nore than one or al
hydrogen(s) in 15 the al kyl ggnd al koxy radi cals nmay be
repl aced by fluorine; S02-NH2, SO2NH( Cl- C6)-al kyl,
S2N[ (G -C6)-al kyl ]2, S (G -C6)-al kyl,

S- (CH2) o- phenyl , SO (Cl- C6PHaHKY!, SO (CH2) o- phenyl ,
S02- (C1-C6) - al kyl, ng-( henyl, where o nay be
0-6 and the phenyl

twice by F, d, Br, OH, 3, INO2, CN, OCF3, 20
(C1-Co) - al koxy, (C1-C6
NH- ( C1- C6) - al kyl , N(H -aIkyI)2 NH(O C7) - acyl,
phenyl, 0- (CH2)O0-phenyl, ere o may be 0-6 and wher e
t he phenyl ring may be sulpstituted one to 3 tinmes by
F, d, Br, 1, OH4 CF3, NO
(C1- C6) - al koxy, (C1-C6}- NHZ-ANH(Cl Co) - al kyl ,
N((C1-C6)-al kyl )2, S02- COO (C1- C6) - al kyl,
CONH2; 5 10 15 20 25 Ais (Cp-C15)-al kanedi yl, mhere

one or nore carbon atons in the al kanediyl radica
my. he rpnl aced |ndpnpndpntl\/ of one anpother hy -0-,

- C6)

Examigeq) -, - CHACH, -4=C, -S ALCH(OH)-, | - MIALCMSR)-

=)= NTCLC0
5-EiKl((c1- @Pr%lHk‘}f‘lphenyn N nis g nudSr from o
to 4;] Cycl is a 3- tlo 7- @d, ated, partially
saturjated or unsaturjat ed %ﬂﬁre 1| carbon atom
may be replaced by d or S; €

57 _CO-NH-CHo- 0 OK

58 -CO-NH-CHo- @\ . OK
F
oKX
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R3, R4, R5 are hydrogen, F, d, Br, |, OH NO2, CN,

C6} - al kyl C ) -al kyl, CON
WO% ol Y oo (G }gf“al ol 2 N CTIEP2003/006841

(C1- C8) al kyl, (C2-0C6)-al kenyl, (C2-C6)-alkynyl,

(Cl C12) - al koxy, HO (Cl- C6)-a| kyl ,

(C1-C6) - al koxy-(C1-C6)-al kyl, where one, nore than one

or all hydrogen(s) in the al kyl.and al koxy radical s
Patent\cldimst epl aced by fluorine; S02- NH2,

SO2NH( C1- C6) - al kyl , SO2N ( C1-C6) - al kyl ] 2,

S-(Cl-C6)-al kyl, S (CH2)O0-phenyl, SO (CLl-C6)-alkyl,

SO (CH2) o- phenyl , S02- (C1-C6)- al kyl,

1. SOA-ddABIhcPbRAKIforgNe 0 may be 0-6 and the phenyl
radical nmay be substituted up to twice by F, O, Br,
OH, CF3, NO2, CN, OCF3, (C1-06)-alkoxy,

(Cl1- CB)-al kyl', NH2; NH2, NH (Cl-C6)-al kyl,

N((C1- al kyl )2, NH(C1l-C7)-acyl, phenyl,

(CH2) o- pherfyl , O (CH2) O- phenyl, where o nay be 0-6 and
ohenyl ring may be substituted one to 3
OH, CF3, nN02, CN, OCF3,

22 NH( G - C6) - al kyl,

Q (Cl- C6) - al kyl,
h—-qg car bon
pber ed, \sat ur at ed
0 2unsatur|61§pz,yc , Where
or 2 carbon aton(s) in the g may-R4so he repl aced
by NN, 0 or S, and Cyc2 nay gptl onally bé substituted
by (Cl-C6)-al kyl, (C2-C5)-al kenyl, (C2-C5)-alkynyl,

where in each case one CH2 group may be repl aced

in which

R1, R2 are hydrogen, F, Ci, Br, |, OH, NO2, CN, COOH, CO(C4-Cg)-alkyl,
COO(C1-Cg)-alkyl, CONH2, CONH(C1-Cg)-alkyl, CON[(C1-Cg)-alkyl]2,
(C1-Ce)-alkyl, (C2-Cg)-alkenyl, (C2-Cg)-alkynyl, (C1-Cg)-alkoxy,
HO-(C1-Cg)-alkyl, (C1-Cg)-alkoxy-(C1-Cg)-alkyl, phenyl, benzyl,
(C1-C4)-alkylcarbonyl, where one, more than one or all hydroéen(s) in
the alkyl and alkoxy radicals may be replaced by fluorine;

S02-NH2, SO2NH(C1-Cg)-alkyl, SO2N[(C1-Cg)-alkyl]z, S-(C1-Cg)-alkyl,
S-(CH2)o-phenyl, SO-(C1-Cg)-alkyl, SO-(CH2)o-phenyl, SO2-(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, NO2, CN, OCF3,
{C4-Cg)-alkoxy, (C1-Cg)-alkyl, NH2;

NHz, NH-(C1-Cg)-alkyl, N((C1-Cg)-alkyl)2, NH{C1-C7)-acyl, phenyl, O-
(CH2)o-phenyi, where o may be 0-6 and where the phenyl! ring may be

substituted one to 3 times by F, Cl, Br, |, OH, CFj3, NO2, CN, OCFs3,
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by 0, or substituted by H F, d, OH CF3, NO2, CN,
CO(Cl- C4) -al kyl, CONHz2, CO@YH(GC - C4)-al kyl, OCF3, and
R5 i s hydrogen; and the pharnaceutically acceptable
salts thereof. 15 2. A conpound of the formula I as

claimed,An~clajmJl,,AnNn iech is.l.inked to th

Chrenyt (155 BIbcrearaks g NS el i Ricr-Coratkynz,
formula_lL as clained in claim| or 2, in which 20 R1,

R2 are APareganCOOH.&00CI-Co)-alyl, GONHeN, cooH,

COP- C6) - al kyl, COQ(C1-C6)-al kyl, CONHZ2,

"CONH(Gi -CB) -al kyl, CON (C1-C6)-al kyl]2,

A g a gg isgb@&w)-(a%@%l 3 %?F%%&,&%b%éé%oﬁya%}n’s in the
Cl- C6) - al koxy- (G - C6) - gl kyl henyl . b I
(- mi@'gﬁﬂ%@g%ﬁ@ﬁﬁﬁ?aly%? e it g spoer b
oy RS £ LIS PO PR P Y-
it he A3Pesma Gr-Garmur- jCHCaaRudRRm of N
i ndependent|y of one another by 64 -0-, -(C=0-,
-CHCH, -CSC, -S, -CHOH)-, -CHF-, -CF2-, -(S=0-,

n - (SR) s aNihbar FSh-(Rid! ) -, - N((CL- C6) - al kyl phenyl ) -
or -NH; nis a nunber Z or 3; 5 Cyclis ab’- to
6- menbered, saturated, partially saturated or

Cyo 530 U1 RLCS. oo Alhlliehech CALROD. ALRLINBY of GRLEEFea
NO2, CNind; re@@irﬁén@ﬁim%be replacédbiD 645; al kyl ,
CONH2, H( C1- C6) - al kyl , [ (C1-'CB) - al kyl ] 2,

R3, R4, R5 are hydrogen, F, Cl, Br, I, OH, NO2, CN, COOH, COO(C1-Cg)-alkyl,
CO(C1-Cy)-alkyl, CONH2, CONH(C1-Cg)-alkyl, CON[{C4-Cg)-alkyl]2,
(C1-Cg)-alkyl, (C2-Cg)-alkenyl, (C2-Cg)-alkynyl, (C1-C12)-alkoxy, HO-

(C1-Cg)-alkyl, (C1-Cg)-alkoxy-(C1-Cg)-alkyl, where one, more than one

or all hydrogen(s) in the alkyl and alkoxy radicals may be replaced by
fluorine; '

S02-NH2, SO2NH(C1-Cg)-alkyl, SO2N[(C1-Csg)-alkyl]2, S-(C1-Cg)-alkyl,
S-(CH2)o-phenyl, SO-(C4-Cg)-alkyl, SO-(CH2)o-phenyl, SO2-(C1-Cg)-
atkytl, SO2-(CHz2)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,
(C1-Cg)-alkoxy, (C1-Cg)-alkyl, NHo;

NHaz, NH-(C1-Cg)-alkyl, N{(C1-Cg)-alkyl)2, NH{C1-C7)-acyl, phenyl,
(CH2)o-phenyl, O-(CH2)o-phenyl, where 6 may be 0-6 and where the

phenyl ring may be substituted one to 3 times by F, Cl, Br, i, OH, CF3,
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(C1-C8)-al kyl, (C2-C6)-al kenyl, (C2-C6)-alkynyl,
"(Cl1-C12) - al koxy HO  (Cl- CB)gal kyl,

(C1-C6) - al koxy-(C1-C6)-al kyl, (Cl-C4)-al kyl phenyl
(C1-A4)-al koxyphenyl S-(C1- 06) - al kyl,

nyar ogen s S ORES S FoERtoRth -d“%ﬁ'k@mfz&g@(biﬁe)-amw,
the. car @E@ﬂaﬁ ey S8 i GBI GB-GioCa Al N

saturated, partially or conpletely unsaturated ring
Cyc2, wAEre 1 or 2 ~carbon atonm(s) in the ring may

be

R GUERIDeIEpRLaSat b o oy B PY to membere
( C2- C5) salukatagl) parktally ascgrople@sly vakaiungled ringeCycd, wheseH or 2
gﬁggt Io? g.'{ar nkggoqq@r_m Hﬁ@rqu Ce%ng\f)la@ﬂd%y N, Oor S, and Cyc2

s o SEPRel Bt B I Pl ol e STl

in clains inwhich RL, R2 are dr ogen
(C1- cs) e é;s) afk@f@_ﬁ WINPT, N@BGH case Qr(r,chv@grauwmay be replaced
(CL-C4) - al koxy-(Cl-C4)-alkyl, F, d, CF3, OCF3,
OCH2 CF3by O1.0csyibstituted- s, F, 65 QGHeBFE, NBan®N, COO(C1-Ca)-alkyl,
(C-C4)-al kyl carbonyl, (C2-C4)-al kenyl
(C2-C4) E)@Nd-}’f]}@ONI—WG])-aHGA)O@lFIgyhndA is - CH=CH CH2-
or (Cl-C4)-al kanediyl, where one or two CH2 groups 5
R5 may al sis Hydroggsl;aced by -(C=0 -, -CH=CH, -CH(OH)-
-NH, -CHF-, -CF2-, -0-;

and the pharmaceutically acceptable salts thereof.

2. A compound of the formula ! as claimed in claim 1, in which A is linked to the
thienyl ring in position 2.

3. A compound of the formula | as claimed in claim 1 or 2, in which

R1,R2 are hydrogen, F, Cl, Br, {, OH, NO2, CN, COOH, CO(C1-Cg)-alkyl,
COO(C1-Cg)-alkyl, CONH,, CONH(C1-Cg)-alkyl, CON[(C1-Cg)-alkyl]2,
(C1-Cg)-alkyl, (C2-Cg)-alkeny!, (C2-Cg)-alkynyl, (C1-Cg)-alkoxy,
HO-(C1-Cg)-alkyl, (C1-Cg)-alkoxy-(C1-Cg)-alkyl, phenyl, benzyl, -

(C1-C4)-alkylcarbonyl, SO-(C1-Cg)-alkyl, where one, more than one or

all hydrogen(s) in the alkyl and alkoxy radicals may be replaced by

fluorine;

A is (Co-C15)-alkanediyl, where one or more carbon atom(s) in the

alkanediyl radical may be replaced independently of one another by
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nis a nunber 2 or 3; 10 Cycl is unsaturated ring,
where 1 carbon atom nay be r%ol aced by 0 or S; R3,
R4, R5 are hydrogen, F, O, , |, NO2, OH, CN,
(Cl-C6)-al kyl, (C1l-C8)-al koxy, OCF3, OCH2CF3

S-(Ct- Y, HO, 4
al koxy- (51 @)‘5131 Wk‘oﬁ‘ég' %kﬁidhﬁ'ﬁin {2, <s=0),
(Cl C2) alkoxy henyl , or and R4 tog ether are
SRR £6)-alkylcrbi(B 165 6)-alkpivenydy DroNFe:
-C>CF2 O- -CH=CH CH=CH, and R5 is hydrogen. 20 5. A
compound of the fornmula | as claimed in.claims 1 to 4,
i n whi gen. 6. A conmpound of the formula
be o) o mdFuhBery BE 80T, 5, in which 25 Rlis
hydrogen, CF3, (Cl-C4)-alkyl, phenyl, R2is hydrogen,
6 5Ais

Cycl o=t 15 @ 5%@@%&%&’ @ﬁ?@%d@%g O_gét@;@_t(gpcégﬁbamﬁated

R3,

IS a NUREwiter8" éarb&%mgnggsgtraﬁig[g@ggy&ga rginere 1

car bon at )m.may be replace aré
hydrogen, F, d, |, N02, OH CN, P-C6)-alkyl,

Cl- C8) - al koxy, O CH2-phenyl, OCF3, S-CH3, COOH or 10

4, R5 are hydrogen, F, Ci, Br, |, OH, NOo, CN COOH COO(C1-Cg)-alkyl,

CO(C1-Cg)-alkyl, CONH2, CONH(C1-Cg)-alkyl, CON[(C1-Cg)-alkyl]2,
(C1-Cg)-alkyl, (C2-Cg)-alkenyl, (C2-Cg)-alkynyi, (C1-C12)-alkoxy, HO-
(C1-Cg)-alkyl, (C1-Cg)-alkoxy-{C1 -Ca)-alkyl, (C1 -C4)—alkylphényl ,

(C1-C4)-alkoxyphenyl, S-(C1-Cg)-alkyl, SO-(C1-Cg)-alkyl, where one,

more than one or all hydrogen(s) in the alkyl and alkoxy radicals may
be replaced by fluorine;

or

R3 and R4 together with the carbon atoms carrying them are a 5- to 7-membered,

R5

4,

R1,

saturated, partially or completely unsaturated ring Cyc2, where 1 or 2
carbon atom(s) in the ring may also be replaced by N, O or S, and Cyc2

may optionally be substituted by (C1-Cg)-alkyl, (C2-Cs)-alkenyl,
(C2-Cs)-alkynyl, where in each case one CH2 group may be replaced
by O, or substituted by H, F, Cl, OH, CF3, NO2, CN, COO(C1-C4)-alkyl,

CONHz2, CONH(C1-Cq4)-alkyl, OCF3, and
is hydrogen.

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

R2 are hydrogen, {C1-Cg)-alkyl, {C1-Cg4)-alkoxy, HO-(C1-C4)-alkyl, (C1-Ca)-

alkoxy-(C1-C4)-alkyl, F, Cl, CF3, OCF3, OCH2CF3 (C4-C4)-alkyl-CFo-,
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15 R3 and R4 together are -CH=CH O, -0 (CH2)p-0O,

withp=1or 2, -OCF2-0, g5 CHCHCH=CH, and RS is
hydrogen. 7. A conpound of the formula | as clainmed in
claims 1 to 6, inwhich Ais -CH2- or -CH2-CH2-. 8. A

Comm o B e aRic g AR g A bty

formul a_l clajmed in claims | to 7, in which Cycl
Qs thi eﬁ@_(g&zscii)nﬁ(ﬂiconpound of the formula | as

claimed in clains 1 to 8, in which Cyclis
nmonosubstituted. 30 11. A nedi canent conprising one or

A Clarms B 1 T0rras2 i ReuCeTalanetbigmias apeng: cHe groups
i me. T2 B RHPBRd By U T il I HF-

activeldﬁg ents 67 13. The use of the conpounds as
cl ai ned bne’or nore of claims 1 to 10 for
produci ng a nmedi canent for the treatnent of type 1 and
type 2 diabetes. 14. The use of the conpounds as
n clai nedsianwnkeenZon3re of clains 1 to 10 for
produci ng a nedi canent for |owering blood glucose. 15.
The use of the conpounds as clained in one or nore of
| ai ns t4i
0¥ Sod of LRSahiptcl i IcRe 1 QR BlLf i PE FeGet b B or
produ0|ng a medi canent for the treatnment of type | and
pe 2 diabetes.

. LY
R3, R4, R5 are hydrogen, F, Cl, Br, I, NOz, OH, CN, (C4-Cg)-alkyl, (C1-Cg)-alkoxy,

OCF3, OCH2CF3, S-(C4-C4)-alkyl, COOH, HO-(C4-C4)-alkyl, (C1-C4)-

alkoxy-(C1-C4)-alkyl, (C4-C2)-alkylphenyl, (C1-C2)-alkoxyphenyl, or

R3and R4 together are -CH=CH-O-, -CH=CH-S-, -O-(CH2)p-O-, with p = 1 or 2,

-0O-CF2-0-, -CH=CH-CH=CH-, and

R5 is hydrogen.
5. A compound of the formula i as claimed in claims 1 to 4, in which R2 is
hydrogen.

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

R1 is hydrogen, CF3, (C4-C4)-alkyl, phenvl,

R2 is hydrogen,
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16. The use of the conpounds as clainmed in one or nore
of clainms'l1 to 10 in conbi ion wth at |east one

ot her bl ood gl ucose-I owering active ingredient for
produci ng a nedi canent for |owering blood glucose. 15

17. A pro s for, produgi ng i capent cQnprising

A one or '&Z??éf '(10311'@9 Cgﬁgﬁuﬁgg(qgg'@ I"Zq;n@SJ’ I‘ngUQé"'or
nmore of clainms 1 to 10, which conprises mixing the
active iGidretrehe-, wiGO-GHpldareretGOMNHHGHBUI t abl e
carrier and converting this mxture into a form
suitable for adm ni stration.

n is a number 2 or 3;

Cycet is unsaturated ring, where 1 carbon atom may be replaced by S;

R3,R4,RS  are hydrogen, F, Cl, I, NO2, OH, CN, (C1-Cg)-alkyl, (C1-Cg)-alkoxy,

O-CHz-phenyl, OCF3, S-CHz, COOH or

R3 and R4 together are -CH=CH-O-, -O-(CH2),-O-, with p = 1 or 2, -O-CF2-0-,

'R5

-CH=CH-CH=CH-, and

is hydrogen.
7. A compound of the formula | as claimed in claims 1 to 6, in which
A is -CHo2- or —-CH5-CH2-.
8. A compound of the formula | as claimed in claims 1 to 7, in which
Cyc1 is phenyl.
9. A compound of the formula | as claimed in claims 1 to 7, in which
Cyc1 is thienyl.
10. A compound of the formula | as claimed in claims 1 to 8, in which
Cyc1 is monosubstituted.
11. A medicament comprising one or more of the compounds as claimed in one or

more of claims 1 to 10.

12.

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

more of claims 1 to 10 and one or more blood glucose-lowering active ingredients.
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13.  The use of the compounds as claimed in one or more of claims 1 to 10 for

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

~14.  The use of the compounds as claimed in one or more of claims 1 to 10 for

producing a medicament for lowering blood glucose.

16.  The use of the compounds as claimed in one or more of claims 1 to 10 in
combination with at least one other blood glucose-lowering active ingredient for
producing a medicament for the treatment of type 1 and type 2 diabetes.

16.  The use of the compounds as claimed in one or more of claims 1 to 10 in
combination with at least one other blood glucose-lowering active ingredient for

producing a medicament for lowering blood glucose.

17. A process for producing a medicament comprising one or more of the

compounds as claimed in one or more of claims 1 to 10, which comprises mixing the
active ingredient with a pharmaceutically suitable carrier and converting this mixture

into. a form suitable for administration.




