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t hi ophene gl ycosi de derivatives, nethods for

production thereof, nedicanents conprising said
Desconigtimnds and use thereof 5 The invention relates to

substituted thiophene glycoside derivatives, to the

physiologically tolerated salts thereof and to

j Y| i ; ' der,i vat.i ., Ih o
NoRMloph@fe ehcobice Bl SAEnReR oY Eiisuiclieh dhesmot medicaments
compiising Sa[d @mpduidsrang use thereof _ _ -
5 carbonyl ) - 5-chl oro- 1, 2- di hydr o- 2- oxo- 3H i ndol - 3-yl i den
ehydroxynmet hyl -3-thienyl) (H G Fouda et al., CA
N [ .ar.e 3-anm nag-2- benzoyl -
The BN RO idosl© SBRted DAl GV OTS L VE e e
physiolagicallietolerh et suits tAeyesTeindto p}ggﬁulog%a"?%ﬁéticﬁ?‘a?gerivatives.
n ype an

Compounds possi ble to prevent and treat
type 2 diabetes are disclosed. A first aspect of the

TR R S5 (R AT hd S e
10 cartsmyl}C5-_cgl§rc_mc2—dir@Nm@%%%ﬁ%?%Wdro%ethy|~3-thieny|)

(H. S da Sob, EAT 997 10548 Tekpoumies mr @@%p-abtefwln

5-olGnirEhodtitiop RaCebRldbRtk (). RS 5P 13lSkbaron

Asyounetsy.y1 99809, 2817-2532)) - al kyl carbonyl , where one, nore

- than one or all hydrogen(s) in the alkyl and al koxy
radi cal s may be replaced by fluorine; S02-NH2,
Corgoping BissibB) tordupght arSGRMNE {yPd 1 GoY ik kydidbetes are disclosed.
S-(Cl1-C6)-al kyl, S-(CH2)O0-phenyl, SO (Cl-C6)-al kyl,
SO (CH2) o- phenyl , 502- (C1-C6) -
A first aspect of the present invention provides a compound of the formula |

HO
HO | '
O n
R1 A
HO o/ﬁfﬁ/ ‘ R
S |
- OH R2 | Cyc2
o R R4

© 20 5

“in which
| R1, R2 are hydrogen, F, Cl, Br, I, OH, NO5, CN, COOH, CO(C1-Cg)-alkyl,
25 COO(C1-Cg)-alkyl, CONHo, CONH(C+-Cg)-alkyl, CON[(C1-Cg)-alkyl]2,

(C1-Cs)-alkyl, (C2-Cg)-alkenyl, (C2-Cg)-atkynyl, (C1-Cg)-alkoxy,

HO-(C1-Cg)-alky, (C4-Ce)-alkoxy-(C4-Cg)-alkyl, phenyl, benzyl, -
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5 al kyl, SO2-{( CH2) 0- phenyl, where o may be 0-6 an‘éﬁ’}”ﬁ‘

éy 2007

phenyl radical may be substituted up to tw ce by F,
a, Br, OH CF3, N2, CN, OCF3, (C1-0Cs6)-alkoxy,
(Cl1-Co) -al kyl ,  NH2; NH2, NH (C1-Cs)-al kyl,

CN}( E %2)(320\,1-@4{25qlﬁﬁﬁ]er h 1%@9 ﬁ¥| mgP@ﬁﬁa\H\A%@ o :[:ill]gydrogen(s) in

phegyl Ithélﬂlkmﬂand é@(oh? rédﬂ@él% (Eﬁl\g/ %%E%ﬁgféq b%g;"onﬁé’oxy,
( Cl1- C6) Sﬂé‘MH S%NPNC'(F@&%@D(%S?}N&&O-CEI afiyflz, SiGr -Cg)-alkyl,

N((Cl 06) -al kyl)

car bon §t<ms§)%%g? @Z@E?@%‘W@@o@&%pﬁyngﬁ SO2-(Ct- CG)

r (egg;eduk B CAogheny %ﬁerae?g?%%i)rbebg 6t the ehenyl radical
(S50 (S02) L -NU(CL08) - al ky

- N(( C1- b@y-be M%Mﬁgllptodwma\by;: )é:l Bri, ©OHy CRaytiN2, CN, OCF3,

Cye1

fronDto4; 20 Cycl is a 3- to 7-nmenbered, saturated,

par ti al (§1-Eg)-atkaxgd(C-CghalkylyiNHL£d ring, where 1
carbon atommay be replaced by 0 or S; R3, R4, R5 are

hydr o%gnf{azFEl-fStm-@g -ggy C(W‘{&:l%@q) )2%1-07)-acyl phenyl,

?gilH(Cg)l %@ W&BY@W&@‘D@@ J&%’)”&?’%}HW“"Y' ring may

C1- C12

§01 ce) E%Mteélor&ﬁr'uﬁs %lrliyé[e Bonle Otndfrfes.thi@e, GNe OCF3,
10 January 2007 3 or all r (Hg in the al kyl and

al koxy (Caldpﬁhﬁgo?%y(odecﬁ)s@'ﬂ(ﬁ'cw'?z‘a%l Q1606 )-allsyl, B 1NER)-alkyl)2,
SO2NH( C1- C6) - al kyl, SO02N[ (C1- C6) - al kyl ] 2,

S- ( Cl- GBQ24 idy, COCIH (DG pOghalkyl, SDN% C6) - al kyl ,

SO (CH2) o- phenyl, S02-(Cl-C6)- alkyl, kyl ,

S02- (CH2) 0- phenyl where o nmay be O- 6 and t he phenyl

radi cal, may be substltuted up to twice by F, d, Br,
OH, CF3s (QOJ§15¢IQ”<6UEF|B/1 where. ao ominkox garbon atoms in the

(C1-C6) - al kcl
alkanediy! radlcal may be replaced mdependently of one another by
-0-, -(C=0)-, -CH=CH-, -C=C-, -S-, - , “CH(OH)-, -CHF-, -CF2-, -(8=0)-,

-(SO2)-, -N((C1-Cg)-alkyl)-, -N{(C1-Cg)-alkylphenyl)- or -NH-;
is a number from 0 to 4;

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, Cl, Br, I, OH, NO2, CN, COOH, COO(C1-Cg)-alkyl,

CO(C1_-C4)-aIkyI, CONHg, CONH(C1-Cs)—aIkyi, CONI[(C1-Cg)-alkyl]2,
(C1-Cg)-alkyl, {C2-Cg)-alkenyl, (C2-Cg)-alkynyl, (C4-C12)-alkoxy, HO-

(C4-Cp)-alkyl, (C1-Cg)-alkoxy-(C1-Cg)-alkyl, where one, more than one
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NH2, NH- (Cl- 06) - al kyl , " N((Cl- g6) - al kyl ) 2,
NH( C1- C7) - acyl, phenyl, (CH2)o-phenyl,
O (CH2) o- phenyl, where o nay be 0-6 and where the 10

phenyl romajl ohen@) s thd dikeramn ,

a, B4, o cgs,@l\loe, CN| 9@3?'?8?%%’??%?%%95"9”'“‘“ by
( Cl- C6) -'HA¥ME, NH2, NH( Cl-Cs) - al kyl ,

N( ( C1- =al kyl ) S02- CH3, COCH, COO (Cl-C6)-al kyl,

CONH2; C??OZ@&@M%Q@&@@RW R2NNE- cepatkylis, 03 C1-Ce)-alkyl,
carrying themare a 5- to 7-nmenbered, 15 saturated,

partial ?Sf(ﬁﬁzhnnbe@ylesw—(ﬂm@wawecsm4(@g+29ypaen¥ma@-oc1-c5)_
or 2 carbon atom(s) in the ring my al so be repl aced

by N, O akylS0OarC h j it _
bz (Cl- ce)y- al %Q/f( F%)CQ% Cgfn?grﬁﬁilgﬁﬁ%g? q&eﬁ”aa,e‘b)\?meﬁ?l radical

where | l-ace

o subst Lo a0 By RREubEy WY . REOFRGHTRGY. Ch, ocks,
CQoQ( C1- alk 2 H2 Cl-C4)-al kyl, OCF3;

and RSR?l C?R)@%%n%%)f%@lg maceutically

accept amfﬁyiﬂ%té t¢1ﬁereof. A second aspect of the

pr esent i GrAlkd N 1nee)-akumat NI EpGriacyl, phenyl,

or nore of the conpounds of formula | as defined

above. (Chiporphenyhe@Coio)s-phepyleadiare brmaybedns and where the
provi des a nedi canent conprising one or nore of the

conpounplsersfl rihariey delsubstiigéd bRd ta@%ﬁeégg FO, BE | OH, CF3,

nore bl ood gl ucose- |owering active ingredients.

Januar 0 feur &by t,Of ~t nt
| vent et eni gt oy R BRI ST CRERIR NG NH(C1-Coraly,
formul efi ned 0 f ing a_nedi canent

or tna AT AN f8ETe. HabH fsoatn copaial, GONHy
fifth gspect of the present invention provides the use

of the conpounds of fornmula | as defined above for

R3 apdcmcitngememdﬁhqa@&ratbéroétdneyveéﬂrﬁagkth@ﬁmda,_@ BORE7-mMbmbered,

R5

si xth aspect of the present inven n provi des the use

of the tathartially ergiorapletaly uesalefateddingBye2,iwhere 1 or 2

nmbi ' : th bl pod

;f’ucg;‘_g’gr’%#&r@(ﬁfn {h%aﬁl{g &y also be réplaced by N, O or S, and Cyc2
may optionally be substituted by (C4-Cg)-alkyl, (C2-Cs)-alkenyl, {Ca-
Cs)-alkynyl, where in each case one CHgz group may be replaced by O,
or substituted by H, F, Cl, OH, CF3, NO>, CN, COO(C4-C4)-alkyl,

CONHz, CONH(C1-C4)-alkyl, OCF3; and
is hydrogen;

and the pharmaceutically acceptable salts thereof.

A second aspect of the present invention provides a medicament comprising one

or more of the compounds of formula | as defined above.

A third aspect of the present invention provides a medicament comprising one or

more of the compounds of formula | as defined above and one or more blood glucose-

lowering active ingredients.

10 January 2007
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active ingredient for producing a nedicament f 10‘{%uary2007
treatnent of type 1 and type 2 diabetes. A seventh
aspect of the present invent3®an provides the use of

t heAC@UiﬁQH%‘ét & the p%rsEHﬂ iﬁvénﬂ@ﬁ gpcﬁ/ deg?lge o(\)/fethe compounds of

f l%Irgnalon wi th at one er blo

°"§‘F FEefigribatong fOfﬁQWt@guaw@p@gmmt f¢fdhe peaiuheoi ofgyree 1 and

type@diiabeteent for | owering bl ood gl ucose. An e| ght h
aspgcﬁﬁh Spg(lg( é?g:sent i nventi on provides process for

ucing EPRRL iR iRspvidps dhe use oﬁmeempqumés of
fOWDUJﬁ"[b Gﬁlddmedﬁbcﬁverfmnﬂra:lubmg% riledicanesht RPRWRringMbsdglucose.
t t
e S M T —

phar maceut’l ca
formiz { as defingg @b@’eﬂ@ cemiinaticabith ot drasbolre mhatbl‘c@t'jlgnmzose?@wermg

actl(f@lmétﬂéiﬂ & prbd\Rirdg04 %dﬂ:ah‘:e'npfomh& ﬁmeﬁt b &lﬁ%?l ?%%LV

giaflllENYl ring in position 2 are pre Ferred’
'BheeS r t her given to conpounds of formula | in which 10

JantiaeyentOfspectbf IRk, prE&en rReiiibd rp?&ﬁd&s tfﬁa u%g of tiliﬂ f:on]rpougﬁk of

o) 5 T e eGP it ety s et

‘actr\(eemgr@s)entefbmbduc(n@& rﬁﬁjeﬂhekﬁﬁby Iaweﬁ@b@a giaddkyny! |

C
Ec%in%%;ﬁ e{}gé(éf o( 81%08%%% |defn?orb?égmﬂes ab@"ﬂ'i‘?ﬂs fog producing a
med We@hyormrﬁwgmsmmre oB@he ijmmhdﬁbkﬁohnulmfﬁ&weﬂiﬁ@j above
whldﬁQfoﬁlph&%rPn&iﬂS tl'%ractn?é hgl@ﬁ%ﬁf\gﬁpg ﬁ% r}ngg%uﬁg?l Xab'g\a tatrier and

koxy radicals may aced

conv(eﬁﬁg I8 iy Hied W’I“ suijae tor @ﬁ@ln@trafImr e car bon at on(s)

Corﬁ;B‘od;.g3 pen(ggnélfwg &ﬁgm@ﬁ:&ﬁéﬁ iuﬂ{% tpgb(? ?ﬁ@%il%)ng in position 2 are

prefe@edCH , -C=C-, -5- oH)-, -CHF-, -CF2-, -(S=O-
(S2) - N((Cl CG) aI kyI ) -N((d -Co) - al kyI phenyl )-
or NH- nlsanurrber20r3 150ycllsa5 to

Pref@ré?ﬁféqyﬁﬁﬂw rgel] @%Pgﬁ%%g 116%'”5 Ighﬁ{q_’ﬁ be repl aced

unsaturate
by 0 or S;
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"R3, R4, R5 are hydrogen, F, CII,- Br, I, OH N2,

10Cﬁmuary 2007

COOH, COQ(CL-CB)-al kyl, (. @420 CO(CLl-C4)-al kyl,
CONH2, CONH(C1 Cs6)-al kyl, CON (C1-C6) alkyl]2,
(C1-Cg) -al kyl, (C2-C6)-al kenyl, (C2-C6)-alkynyl,

R1 (F@’i Clz)ar

n

'(CL- 08)- hgewg(eg—@ cg'%f %Hak‘@ G- GPRI-GRIGI-Co)-alkyl,
(881( a! 52‘? 62@%3}‘6‘3 H, CODNEL, OB ior-an. GONIGH-Ceralioylz,

hydrogen& in the al I(<:y and al ko-pé/s radi cals may 25 be
r epl acedChyCalraleyl fez-Coadnalkrnyh (021846 ) tadgmyh dC v s Falkoxy,
carbon atons carrying themare a 5- to 7-nenbered,

sat ur at ¢t0-(ParGe)atlkyl, (C1-Ogjrallexpl(g14«Tr)aiikyiapkenyl) ehzyl,
Cyc2, where 1 or 2 carbon aton(s) inthe ring may
|

al so be (Cet gt bdran
opt i onal |$ b‘@ substitu ed by '@"‘Vﬁ?(erlé(bd@)‘nore than one or

( C2- C5) adlinydragen(dPintas laﬁ{y}’ aﬂ@%?kox? ré@?%a@ﬁha?'ﬂé%@]élaced by
where in each case one group may be repl aced

0, or sflB9iM®uted by HL F, O, OH CF3, N®, CN,
COQ(C1-CA4)-al kyl, CONH2, CO\lH(Cl C4)-al kyl, OCF3, and
R5 is hydrogen. 5 Particular preference is given to

conpoungsgf.c gﬁ?l“l@r)g&l&?‘ VJPEIIQ gﬁ? or t?ncﬁ% caﬁgeﬁ afom(s) in the

hydr ogen, * (CI- -al'ko

5'0 ( 81: %nébiyYPadlééﬁmgﬁbe r@}h@éﬁ}’ E&]ﬁf:gﬁéén@ §V J)n%gnoﬁher by

b I- 1 LEMECH-D - -1 -CFo-. - -
e ariCiaon o, ScHor. e o5 e

Cl- | KRy
oy al 58 S r e CEL Hop MR T Corakp e G-
-NH, -CHF-, - 15 CF2-, -0-; nis a nunber 2 or 3;
Cycl is unsaturat ed ring, V\,here 1 carbon atom may be

r epl acel§ eoyumber 29r 3;

Cyct isab-to 6-membe_red, 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, I, OH, NO2, CN, COOH, COO(C1-Cg)-alkyl,

CO(C1-C4)-alkyl, CONH2, CONH(C4-Cg)-alkyl, CON[(C1-Cg)-alkyl]2,
(C1-Cg)-alkyl, (C2-Cg)-alkenyt, (C2-Cg)-alkynyl, (C4-C12)-alkoxy, HO-
(C1-Cg)-alkyl, (C1-Ceg)-alkoxy-(C1-Cg)-alkyl, (C1-C4)-alkylphenyl,

(C1-C4)-alkoxyphenyl, S-(Cq—Ca)-élkyI, SO-(C1-Cg)-alkyl, where one,

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

- R3and R4 - together with the carbon atoms carrying them are a 5- to 7-membered,

saturated, partially or completely unsaturated ring Cyc2, wﬁere 1or2
carbon atom(s) in the ring may also be repléced by N, O or S, and Cyc2

may optionally be substituted by (C1-Cg)-alkyl, '(02—05)—alkeny_l,
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20 R3, R4, R5 are hydrogen, F, C, Br, I,. H_Hanaﬁlr} 2007
(Cl-0B)-al kyl, (Cl-C8)-al koxy, OCF3, OCH2(:F3

S (Cl-C4)-al kyl, COOH, HO- (Cl-C4)-al kyl, (Cl-C4)-

al koxy- (Cl- C4) - al kyl, (Cl-C2)-al kyl phenyl

( C1- CZ) é@g@@%@%‘ whé?rr& 5%@ c%%g dﬂ% {3&%?'8&5 r%ryet&e repiaced
B%Sny%Zo‘avm SRR CRDA RSBy, Mo rea-ali,

I's hydrag en are further particularly preferred. Very
parti cul bl2e O Cen- pﬂ?@"ﬂyb@@&o‘:‘m@ounds of the
formul a,l V\/nlch 5 Rl is hydrogen, CF3,

RS (c1- ) 18 WerBhenyl R2 is hydrogen, 10 A is -CH2-,
-C2H4-, - C3H6-, -CH(G—i)-, -(C=O -, -CH=CH,
CH:CH-CHZ -COCH2-CH2- or -CONHCH2-; nis a

Particutérepreferencs s §vedye toinmpoundabfitiat fomulanbin witiehie 1
carbon atom may be replaced by S; R3, R4, RS are

hydrogen, F, O, I, N, OH CN, (Cl-C86)-alkyl,
C8 | , O - ph I 3,. S 20
RY, &7 g AR Fasé%mer %65’ e&%ﬁp@% %@u?&%x%?—%'w' AI(C1-Ca)
=1o0r 2, -0O CH, and RS is

hydr oge@lkoxs- (Sar¢4)c€@ﬂ<3dr Fp%de?ae KEF3,0CHieOgr(Cai adraling-CF2-,
corrpounds of the formula | in which Ais -CH2- or

CH2- CHphenylr beyzyl, (Ga-BhralkyicardronyB(COYCH)-dlkenyli @pC4)- alkynyi
. COO(C1-Ca)-alkyl;

A ' is =CH=CH-CHg- or (C4-Ca)-alkanediyl, where one or two CH2 groups

may also be replaced by -(C=0)}-, -CH=CH-, -CH(OH)-, -NH-, -CHF-, -

CFa-, -O-;
n is a number 2 or 3;

Cyc1 is unsaturated ring, where 1 carbon atom may be repiaced by O or S;

R3, R4, R5 are hydrogen, F, Cl, Br, I, NO2, OH, CN, (C1-Cg)-alkyl, (C1-Cg)-alkoxy,
OCF3, OCH2CF3, 8-(C4-C4)-alkyl, COOH, HO-(C1-C4)-alkyl, (C1-C4)-

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

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

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

R5 ' is hydrogen.
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10 January 2007 7 Mention may further be nade y anyary 007

particul ar of conpounds of tl"ga formula | in whi ch
" Cycl is nonosubstituted, or Cycl is para-substituted,
or -5 Cycl is neta- substltut ed. Conpounds of the-

* Corfpuundscohi ot 1 whith RESS hydREENSHE Rtk Suarly |

m xtures and pure enantioners, and to their
prefgred: er eoners and i xt ur es thereof are.further
di scl osed. 10 The al kyl radicals, including alkoxy,
- al kenyl -and al kynyl, in the substituents Rl, R2, RS,
VenrRaartivgldrPprefeyerins 13|gi\hm toséarapEtd BRthe fermiaane ietbh
The ‘'sugar residues in the conpounds of the formula I
are either L- or D-sugars in 15 their al pha (a) and

bet a(f 3 u a al l ose, altrose,
R1 gl ucose’® hYFL[% eép@i(&'d é"r)? M'sgﬁe@ﬂl actose, tal ose.:
Those which nay be nentioned as preferred are:
B- gl ucose, B-gal actose, (3-allose and a-nmannose,
R2 Parti cuiskydrogdm.ef erably B-glucose, B-allose and
a- mannose,” very particul arly preferably R-glucose. 20
Phar naceutical ly acceptable salts are particularly
suitabl e for nedical applications because of their

A great er issélHmi 1G2H4-i 1C3kEa-erCOEREM &) FCHRCHA, a€H=GH-CH-,

or base conpounds. These salts nust have . a
phar mac €bOrCHEpICHare BOXNHCilli-pn or cation. Suitable.
pharmaceutically acceptable acid addition salts of the
conpounds of the invention are salts of inorganic

n aci ds sych as hggro nloric acid, hydrobromc, 25
phosphol’ ¢ “@? horic, nitric and sulfuric acids,
and of organic acids such as, for exanple, acetic
acid, benzenesul fonic, ben20|c citric,

Cyctt hanesisiunsatusated wingr where caboniatomgnaycos replaced by S;
isethionic, lactic, lactobionic, maleic, malic,
nethanesulfonic succinic p- toluenesulfonic and

Sl S R e L
(soch 5 LA B, SEHBORCl 2o 2

salts), and salts of tronetanol
(2-am no- 2- hydroxynet hyl -1, 3- pr opanedi ol ),

R3 ahdSRA2NRGBHE Gre -CMELREC? (ﬂ&?‘l fpr-‘éd'\ﬁim p = 1 or 2, -O-CF2-0-,
-CH=CH-CH=CH-, and

R5 is hydrogen.

Particu]ér preference is further given to compounds of the formula | in which

A is -CH2- or -CH2-CHz2-, or

Cyci is phenyl, or

Cyc1 is thienyl.
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10 January 2007 8 Salts w thya pharnaceuti cal I1yO JanuaryZOO?
unaccept abl e ani on such as, for exanpl e,
trifluoroacetate |ikew se bel ong within the scope of

Mentien Inmaeﬁmﬂheﬂb@%a@@frﬂbambﬂla@b'FEQh\?BGﬁd&E Bf ¢ th)rmuia Pin WhICh
preparation or purification of maceut | cal
acceptable salts and/or for use in nont herapeutl c, for

anpl e . ications. 5 The term o
Cy('elxhysl o|'%g'?::ﬂ %P§s¥tgge::4’iognal derivative" used herein
Cyctef er s tipparysulpiistedl epi cal |y tol erated derivative of

conpouynd of the fornmula | of the invention, for ,

Cy‘-glxarrpl e mAeasubstitatach i s able, on administration to a
manmal such as, for exanple, to a human, to form
(directly or indirectly) a conmpound of the fornmula I

ive netabolite thereof-- Physiol ogically

C"'F%H&'E?? 8?&'3? B, Lif the form &f heinecamatepr legerig snigtirestemd pure

enactivmasretd tothelr bastetddvR A mixBPecdRSBH HE ﬂ.nthfaroérscfos
exanple, in H Okada et al., Chem Pharm Sg
42, 57-61. Such prodrugs can be netaboli zed |n Vi vo to
a compound of the invention. 15 These prodrugs nay

ves have actjivity or not. The conpounds of the
They %ggﬁ?ﬁj'ﬁﬁ'%’&'& lugingalions alkﬂnsd aﬂﬁdcﬁlkyrpfbumﬁlm shbstiuents R1, R2,

R3, FOf 8% R%hay B ?%”@ﬂb?sﬁﬁ &Sq{gﬂghécgy“ alline

pol ynor phous forns.
conpounds of the invention belong wi thin the scope of
nventian ﬁnd are a, 20 further aspect of the

The shahRsiliesAn 7% epinondes hére o} aieMaTpEIRtougars in
theiriph 1) eiR betal) Bim, SERTROIE Hdele. Fe. 41265, ducose,

as de cri bed

manphsge, gﬂlm ddodey ghla’ut«bsemalosedﬂfhby@%msmhp %Qﬁénﬁéned as
deslirﬁ d herel n. 25 The anount of a conpound

preferge ~giHeees frgalactose; i-alaset and ammmeommgnw

r exanp

profgobB it oSS e A B rHeriose Ve v sty proferaniid glucoss.

speci
of adm nistration and the clinical condition of the

patient. The daily dose is generally in the range
Phawqgﬁugc@iwqe@tam@ satis @ry padmularlyfsuitabk fmg nmediédl dpplications

becaﬁ% &%end&r%a%p{ﬁ.& Iyllll %g{%&%pgr%dy v\vM?h 319 start?ng or base
compounds These salts must have a pharm_aceutacally 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 suifuric acids, and of organic acids such as,

for example, acetic acid, benzenesu!fonié, benzoic, citric,' ethanesulfonic, fumaric,

~ gluconic, glycaolic, isethionic, lactic, lactobionic, maleic, malic, methanesulfonic,

succinic, p-toluenesulfonic 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-hydroxymethy!-1 3—propanedloi) d:ethanolamme

| Iysme or ethyienedzamme
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i ntravenous dose may be, for exanmple, in the ran%ganuarymo?

fromO0.3 ng to 1.0 ng/ kg, whigh can suitably be
adm ni stered as infusion of 10 ng to 100 ng per
kil ogrami and per mnute. Suitable infusion solutions

Saltsowith Iaqﬂmrmacpub@lyrmwocepmleﬁam‘oﬁfsu@h@§Pfcﬁ‘ exahgiie, 0.1

.tnﬂwﬁ’roppg\%?% Flgevgp% arlml,\ﬁgélhﬁ{% 18@8%@ of th%eqmggﬁtmmm yseh7

mte?mfeﬁfat@é(ﬁimllﬁﬁréﬁé?ﬁbdnﬂ}; ghﬁ?éa(?mﬂ dt @%Hﬁﬂg&stﬁ\ﬁy acceptable salts

|ngre I ent or Inj

andfomfoause irf oonthmeap:dmlp for exainpi@int vitrd Ofpglitationst

si ngl e-dose formul ati ons which can be adm ni stered
orally, such as, for exanple, tablets or capsules, nmay

| Théfé‘?ﬂha‘?ﬁysm gfcaﬁgguw’;%naf ﬂgﬁ{%w@’ BQeolﬁQr%%rWefg@’ R é:rﬂj ly

from or t era
phyalmdng&mﬂyttommedcimdatwa ofa gahmouln]gm gwl&)rﬂfulé PbMHedinbention,
e USG C oun IISG ut the ar e
for GBI AN SStefWhich s SEIR. o %drawmeaae aoRPTBA RIS as for
t
exaMig), 18 RERER! BTofn @& o BFedR) &l dBmEBHd ofthe formua t or an

_ aCti‘t@ﬂiﬁiab@It@tm!‘Bh .t he other ingredi ents of t he

conposition and is not harnful for the patient's
health. The carrier may be a solid or a liquid or both

Phyembgf@aig«faﬁ@mml Heﬂi@atf@s@é@hﬂiud@ ;SrBdh%:s &HHB%%&M@ of the

sin ose, for exanple as a tabl
'”Ve@élﬁf'aa%d%@l’ﬂe@ Beemnmesngy. chgmet alf, Ghmnaléham Bull. 1994,

42, SRS B oro Y FRERAIL R o 5 HEoBAER R Gmenton.

ThegemdragsmayTﬂm@nwwegama&Mty@eﬁat?s'tl ons of the
i nvention can be produced by one of the known

phar maceuti cal nethods, which essentially consist of

e S SO 8 i TR AR s, o

- examphpas amonptrousf anderystalites poIPmafshduFoMS wt pBlytdrBhous forms

oral, rectal t opi cal eroral (for exa
of the, gam s\ofthey 'rb’ﬁn@ﬂﬂ&e ng(w@wnébtgﬁpme ggtﬁwnumtmrsand are a
f BUSS adermal or intravenous)
urtﬁggh%ﬁl strgli]?gnr\l,ehﬂ I{l“hough the nost suitable 20 node of

adm ni stration depends in each individual case on the
A ARG o e T s Pfordo oo e
f I I .
forrrﬁ%ha§éé§hnb@@3étﬁﬁe Shid &d Qél% gﬁ%%?élg@nga%ﬁgoé@aﬁﬁzﬁcnonal

fornul ations al so bel ong
deTIVa’ﬁW@ﬁthQiﬁOfﬁéew@eﬂ&erelngl ven to acid- and gastric
juice- resistant fornulations. Suitable coatings
resistant to gastric juice conprise cellulose

The amount of a compound of formula | necessary to achieve the desired biological
effect depends on a number of factors, for example the specific compound chosen,
the intended use, 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 (typicaliy 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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25 acet ate phthal ate, polyvinyl acetate phthal atOJanuarNOO?

hydr oxypropyl met hyl cel | ul ose gphthal ate and anionic. -
pol ynmers of nmethacrylic acid and net hyl nethacryl ate.
Sui t abl e pharmaceutical conpounds for oral

for adannples tfircan ilang tay! Ohyeoﬁ thetdutivé iigredient. SEH, ahﬁ)dﬁléé for injections
waf er s, suckabl e

' “for e capsul es,
may SENANS. ToF SkaBp ey BOTbd Ta.h 106 g A Sihaiesaseforslatieds which

carfh® HBFnu%teﬁ'@@o BPOYEH a8 fof 8&5’&’1 f ltabi%t?,acﬁp%%gf@gs may contain,

granul es, as so utl on. or’ suspensiron i
for amqlﬁecﬂr@sm rll(lqﬁml tQOGmgamea!lylﬁom |1o-twmermgr For the therapy of the

wat er-in nmul si These corrp03| tions
aboé{PFb%V“ﬁa nefiens. e CORAHIASPTgMaIG | suay Bbiused as the
conﬁ’é’@l]d@i’?ﬁl‘ﬁ bafdh gy%’r gﬁ'fte tgi? lrLﬂ'Fe' LR ;zc'rﬁvﬁ e{qc'éu\’?@éicd&mposmon

actlve I n e carrier
wstftan@cseptablewarrler Trmr-raddmusn wilcoGfse) bemﬁpf&ﬂﬂ in thk sense

tha%gl?p‘%@ﬁ%@ﬁm Sf}‘ he Z’#g‘#fgﬁasﬁdﬁéfﬁé gég*&nttﬁéar%%h% ARt dn Aot harmful
for W%‘ﬁ?@ haalth XT!'ikgchfrleP ¥RayA0d | 'al‘é.%hbgﬁ Fq Br %{hhar?d is preferably

quid and/or finely divided sol
for rwfatﬁd witle the eempound as imeglel cfoseefmss(ample ?éb stabletf which may

confA R0 P TS 7 e RS o BB Rbmacouticaly

actid® BubStahaé s muyt ket 96 p@@t ﬁ'ﬁ&’lhﬂln%’@ L?ﬁ%ﬁghﬁd%ﬁf formula I.

Conpressed tabl ets can be produced
Thefimsmasgulical commpositionsmaf the inventiae Io;aaiJe ;ﬁroduee(dmploae of the

oo Aot it i BRBE RN AL KEFAS D ngrocions

withsphdramomgida!@/aébég@bﬁe eaieBeakd/d) ekéipRnisui tabl e
machi ne. Ml ded tablets can be produced by nol ding the

conpound which 10 is in powder formand is noistened

PhaWHEEelﬂfbaii elit P&i‘tlBHé o ﬁ'{e' iHGQﬁt\}é{f%% t@kﬂ'@é %ﬁit?e%lg?gr oral, rectal,

arnmaceuti c I ONnsS

‘toplq:mr pemlrai((ﬁ)ltd)cangﬂabmbhrigiml)mmi pabhm}amﬁpéx&ﬁplé%bémaﬁeous

ﬁs whi ch contain a conpound of formula

'm’@‘i“éﬁ}?d grapitradgrma CPry"%%@'Hl}@)aﬁml@lﬁtﬁﬂmmkﬂlwough the most suitable-
| |
o S beian e S5t iyl SOTBH 8 oy o
the conditiorr teshee h'adtedgank:il anmn fﬂn natuR of ﬂw:tltum%@ﬂid of formula | used in .
tions suitable arenteral adm nistration
eacly 8%% S‘é B Uuaigne andresie ted sipredeleass ymukationssalse bglong
ith f f
wi if]ggtﬁg#rﬁhg’e\\%&ik & tﬁé'h‘ﬁie(tlggﬁ\g?lté?%l%hgﬁ t?sgﬂgfeﬁ t§ %@Hp?égﬁltgasmc juice-
resistaridferpulaianstSuitablerceatings resistant to gastric juice comprise cellulose
acetate phthalate, polyvinyl acetate phthalate, hydroxypropylmethylcellulose

phthalate and anionic polymers of methacryiic 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 tabiets 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 6r nonaqueous liquid; or as an oil-
in-water or water-in-oil emulsion. These corﬁpositions may, as already mentioned, be
prepared by any suitable pharmaceutical method which includes a step in which thé
active ingredient and the carrier (which may consist of one or more additional
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preferably administered intr avenbusl'y, al t houg 10 JanuarYZOO?

adm ni stration may al so take qpl ace by subcut aneous,

i ntramuscul ar or intradermal injection. These o
_ preparations can preferably be produced by m xing the
ingestigrdaharevthroligtbingr centd chillhengnpssiticridrel dideraiR) prodBed by

= erile and isotonic . w tE bl ood. |Injectable =~
uniR AT BORRgERFOYSIINIRG oh ihaocs ipafesiantvwitm fiauirandior finely
divitieaiSofid batrier Sfiddintieh 8% pRialdifs SRddetfir BRI Thus, for

Phar maceuti cal conpositions sul

exaagtpfe,lr]a ﬁdbiatt ¢aﬁrb@pa??loe_ﬂdna¢:ﬂ3rr%ptesstriga)rbmoﬁmgéé pogvdgr or granules
e-dose supposi toriges.. These can be produced b
of e (PMPOLRA WHEIE PRSP Prigtecwit ORgI0s Torgiadditismel oradieats.

. . ! co Cor
Corglgfés%éﬁ itglats ¢ bé p?&idde@i_rb}gtab%tlngﬁg%ﬁgo%@ﬂ% k?l.‘é%—fft{\.falng form

and shaping the resul ti m Xt ceutica
such @ i axanimle saipowdeeot granuigs, ediere sppropriate mikédwither binder,

giiaBhE it Gierls Inbi orie fSts SRR petiyeldiSparsinacageniis) in a
suitdbledmastsine SMoRicd tiBletd 881 belbroBRtAELY HAGA Q@%g@h@? nd which
Januarg f

. .alcohol s and conbi nations of two 10
is inppowgercfopn angds engjsleped withs an et Bqutid dduéntgn edsuitablé machine.
" generally present in a concentration of fromO0.1 to

15% by wei ght of the conposition, for exanple fromO0.5
Pharmazeatical Tompesitionswhachan: stitaié a3t devord %éhbmﬁggél?' e.

Phar maceuti cal conpositions suitable for transdef nal
admjgistratiom ceraprise sHekable kakietsswirigh soptain amompaindrofformula | with

bitkab - . C ct wi,th the . .
2 NG himialy sy Bfdke SRLBLAY SR0IGMAR i, Ay dthstiles which
compinise the tompound iredh dmért basaBuell us Yesatmoand 9@86:?6‘!‘ bF Suér®se and
buffered where appropriate, dissolved and/or
QUN{AEDIT sed i n an adhesive or dispersed in a pol ymer. A
suitable 10 active ingredient concentration is about 1
%to 35% preferably about 3% to 15% A particular
Phaposeeutical compesifions stitate forvgarengraididminishatibs comprise
rel iased ba/ el ectrotransport or iontophoresis as

PrefRieblf PiREIF, d9UGOUS,PIRPRIANIONS OpALOMRRAUAG Wfdprmdladawbich are
preféfdbly isdikic Wit 58 bloba o-'f*iﬁ% iftsRaed Rarbciéigé{, Hﬁ%gé ‘f)%%ﬁ:épér?s are

processes for preparing the conpoun
preferabiy admirésieted ivtraeenmsly, mithoogh dandristeation trizg also take place

by sLB&ljtg%&gs, rir%%%bé’@ulasrcgrelﬁﬁgdeéﬁalElaﬁje(c:fion[.) ﬁ%%e%reparations can

- preferably be produced by mixing the compound with water and making the resulting

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 préferabfy in the
form of ointment, créme, lotion, paste, spray, aerosol or oil. Carriers which can be
used are petrolatum, lanolin, polyethylene glycols, alcohols and combinations of two
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Process A:-: OH OBn OBn. N OBn 'NO OOMe BRBr R2 Qog.)ané;@@rzoor _
LiOH S__<K ca P110 PA R2 \ $\ RIRRFRLRlaABC
D n Mq/et 3~ RIL R RLRR Ac OAc ~R\J CO0', Ac CYJ
OBn OH RS ER4 S/ n BBr3SMe2 n Br 0 C-Ac OOQ/cl
or nfofelof e bstaneus. ThBtadie thdfadiRft s qdris
OAc HR1L ¢ R2 AcO QAc' R2 ﬁﬁﬁtﬂ aiﬁ?%%p%
Conmntrattgn offrasy Oriztg 15% by @e\ght of tmgmmmm do@emmma from 0.5

. n CYC2 NaCNBH3 TMBCI - R3 Cycl R3 Cye2\/ 20 RS -
to 22%

.l RSR4J RSR4 J K 10 January 2007 12 The
conpound of the fornmula A where RL and R2 have the
meani ngs ,descri bed above is deﬁrotonat_ed with CsCB
Transdesg] AAMITSSITAton s abse RosSibinR amaacawdicat eeropesitions suitable

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

The invention 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, DandE;

Process A:

Bn OBn \.

OM BnBI’ \ﬁ_« LiOH ﬁ_« \
' cat. PPA

b)H,/Pd/ C
—r i
or

NaCNBH, / TMSCI
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.wW th benzyl bromde, resulting in a.conpound 0}0 ‘f%"é‘aryzow

~formula B. 5 The conpound B i$ dissolved in a mxture

~of methanol, tetrahydrofuran and water and converted
into the conpound of the formula C by reaction with

Thé compand witiexidtula ANeh&@RPUAE K2 hive m%ﬁ{e*aw Y decribed
N, O di net hyl hydr oxyl-am ne usi ng propanephospho 19

abavehiy diepestonateanwith @sC04 bedh6thaesiiié Base W@?)IF h@%hen reacted
~forming 10 ami de |inkages into the conpound o ﬁ

withh benzy| dr@mnide) eesultipg ima cBrippudit of ehey fshmiila B, an
organonetal lic conpound of the fornula E where Mis

Li, M, MBr, and Cycl, Cyc2, n, R3, R4, RS have the
The A0SR PR SSoNRR RREMPL SEbRRHEL RetoBBRFap app rater
and ¢onveeteddota thei ad:ammuml ofrthe domtula Gby ke gletioni \ﬁltr@ﬁiﬁﬁﬂn hQdroxide.
convert into the conpound of the forrmula F. To
elimnate the benzyl ether, either conmpound F is

ThelbGABbIRIIC 8 GBRYBALENRL! Hin?&hymgﬂrd@ﬁagﬁﬁg e’

BBr 3- di net hyl fide corfp
proaa@@hosebonln ammsda@manom ssttahleaﬂ:tluatﬁﬁg reagent fardeining

ere al | adi u carpon, and the conpound
am@%%ﬁ@g QOBB‘?Q ""FHg ldonpound G is
converted vvlth 4, 5 di acet oxy- 6- acet oxymet hyl - 2- br ono-
tetrahydropyran-3-yl acetate and potassium carbonate

Thei gprapednd Brie digsohedhyitiean orgamhetaﬂucommpwmmeufmma E

B DR, Pl S5 @l Sl SRR LS

desorbdhabdve Fﬂﬂétrﬁahﬁdﬁr@h&fﬁh@’rﬁr Whlléﬁéoﬁr‘i?ﬁ\ feeNy ehidati {LA),

et hanol under a dr ogen at nosphere the presenc
prefoal};batm é@tﬁﬁh'@'mewr a’@lm!nwmdnclﬂen@e;m@added d6 cnh'eert into the

' Con'fg‘a'i.lﬁglcﬁ‘tﬂe d}hlﬁchorrpound His dissolved in

ni tr| e and tonverted directly to the conpound of
the formula J in a mixture of sodium cyanoborohydride

nd chl ri methylsilane. The conpound J is
|"§§%qu88 %eﬁzmthﬁh &ithghaompadn i isudissoluedt inrmethylene chloride

. esyjtin t he conpound of the formula
and keaffilég ‘ﬁ'ﬁ?&s 'Utﬁuly ﬁ'%’d'?ec%WﬁISMo@fﬁiﬂO%ﬁpxi dissalveddn
P B:
metéanoéf a%dséﬁrre es"azer a hydrgaen a mo ;{h%?g S\?\ﬁth pallra%fuerﬁ %n carbon, and

the compound of the formuia G is obtained.

‘The compound G is converted with 4,5-diacetoxy-6-acetoxymethyl-2-bromo-

tetrahydropyran-3-y! 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 borchydride in a mixture of methano!
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 formula J in a mixture of sodium cyanoborohydride and chlorotrimethylsilane.

~ The compound J is dissolved in methano! and reacted with sodium methanolate,
resulting in the compound of the formula K.
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¢) RR R2 ACo Ac OMe O° RlRIOyoAcRZ\RS?—?yar&er 007
O S OH,AC MBBr3SMez . o Ry L LA crmR33 OCYd
Ry KZOB ') Raez) NyaRSES R-/ G Ot R R AcQ
Ih*OAch-AcOAcOAcRHOLHtOACAchOOa

T3 Sue o0 S0 B R A

ct'J RS R!) K 5 The conpound of the fornmula L where
Prétks@gl R2 have the nmeanings described above is E
I'ssol'ved in nmethylene chloride and, while cooling in
ice, readted with a conpound of the formul a Nl wher e

Cycl, R3p, R4gz R5 have the_/meagi ngs & T bed
a : Ng LA e “egnpound of the fNexnul a N. Ac
R2 ound R (1SS G ,-.' me ene. ghtdr i de Ospe
G&% wi ™ BRr 3- di } St 0 piex, and the
R¢ onmppund otAthe forf { 14.@ obt ai ne way,co.The

conpound G is convert g0 2h N
5- di acet oxy- 6- acet Bxymet Nyl - 2- br ono™

MG

QAc R1
o] a) NaBH,
byH/Pd/C
——————
or

3
oer ) NaCNBH, / TMSCI
R4
RS H

The compound of the formula L where R1 and R2 have the meanings described
above is dissolved in methylene chloride and, while cooling in ice, reacted with a
compound of the formula 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 formula G is obtained in this way.

The compound G is converted with 4,5-diacetoxy-6~acetoxymethyl—Z-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 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 formula J in a mixture of sodium cyanoborohydride and chlorotrimethylsilane.




15 tetrahydropyran-3-yl. acetat e and potassi um 10 January 2007
carbonate in a m xture of metfylene chloride and

water into the conpound of the fornmula H Either

conpound His first reacted with sodi um borohydride in

The compound Joif distdhastbin mathdnobh@ ryskitedl Wrﬂ‘{b@ﬂ.‘?mtrﬁéﬂanolate
nverted in et hafo? under a hydrogen at nospher

resﬂ&'"@f{@ bt eQ@poundof the farmulad<on carbon into the
conmpound of the for mul a J, or conpound His dissolved
in acetonitrile and converted directly to the conpound

Thetomphands ofrekamples7 to 34 wreispntabsizediudifg this process.
cyanobor ohydride and chlorotrimethyl silane. 10 January
2007 14 The conpound J is dissolved in nethanol and

Procgasied with sodi um net hanol ate, resulting in the
conpound of the fornmula K The conpounds of exanples 7
to 34 are synthesized using this process., 5.Rrocess

: Ac Ac O Owe off AC HH &2 DVF /SPACI 3 R2 \ \
"éeswe~\\3r ACSSO L iRL P 03

A ri’MF’QOFQQ RL & Ye2 J
I\/bF’F’h_B'r coRs‘Fin"so B O 0 O HRK2CR
RRU- Q KoCO,.
-.§\
n _
OAc A
OAc
RZ A OA
R1 cO ¢ R2 AcO OAc R
c R1 Cye2
- 0”0 MePPh,Br — OAc RS R
SN —— 0 0 T
K,CO,
Ru-Cat
o  H R = S 2
QAc H
R2 AcO R2 AcO OAc RZ HoO OH
R1
R ] OAc ) ‘ OH
"8 / 0 Hz’PdfC s 0 © NaOMe s /9 ©
—r———
n
A ,> A
@ R R
Cycz . v A Cyc2 w Cycj)
RS R4 ‘ RS R4 RS R4

NaOMel

H,/Pd/C
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OA\c OAC H R2 AcO, OAc R2 AcO OAc R2 HO OH R1 /9 JgRary 2007
R /I | OAc RLOH S OO H/RAHC OO0 NaOVe S OO A n n
Ap UCyet Cyc2 Y Cycl CycY WCYCL R4 / Cy | ? R5 R4
R5 R4 RS J NaOMe OH R2 HO OH RL OH H3/Pd/C 'S 0 0 n

The c@ymbuﬁﬂbf@e Ranfda LGNH@@LRW En&WhaJ@th@ﬁe‘éﬂiﬁﬁQ lé)“é@l.cnbed

f th L where -and R2 have the neani
ab@*@s't’e‘rcf géﬁveqﬁ@@wr:, @naumm)@m chlonge s addeqb,fresulhngm a

corﬁﬁb@ﬁ({] gpgesfgﬁgiiﬂ g resulting in a conpound of the

or nu e compound P is dissolved in methyl ene
chloride and reacted with BBr3-dinethyl sulfide
conpl ex, and the conpound of the fornmula Q is obtained

Theé nomipounddis dissolvarhipovethy@riesclionde Bhe dedbted with BBr3-dimethyl
4, 5- di acet oxy- 6- acet oxynet hyl - 2- br ono-

sulfida eamplexopnd dhe Boyiporne wéthe fomohuten Qeis Sbtath 6@ irbBisivay.
in a mxture of nethylene 10 chloride and water into
t he conpound of the formula R The conpound R is

Thelb6mpbusd Q B HresABs Wi B E)? g"&ée‘io methyl:2-bromo-
nmet hyl tri phenyl - hos oni um e an
tetraydronyias-3-it @cqtate amlrpotmanm cam:nﬁaw e mn&ure of methylene

chloride and water into the compound of the formula R.

The compound R is dissolved in dioxane and converted with methyltriphenyl-
phosphonium bromide and potassium carbonate into 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-trimethyiphenyl)-4,5-dihydroimidazol-
2-ylidene][benzylidenelruthenium(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 methano! 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 also 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. |




_ 15 The conpound S is converted in the presenc:e quE{ntleary?'OO?
rut heni um cat al yst
» trlcyclohexylphosphlne [1, 3- bIS(2 4, 6- trlnethylphenyl)

Th_4 5-di hédrm m dazol -
Q com o a3t
pmipoands ob erayp idﬁmbﬁélsyﬁfhbg?@ﬁgmfg% ﬁob?ss

di chl oronet han wi th t'he conpound
“where A, Cycl, Cyc2, n, R3, R4, R5 have the neanings

Prdd@g§p-bed above, into the conpound of the fornula U
20 The conpound U is dissolved in nethanol and reacted

WI th sodi um net hanol ate, resul #&ng in the conpound of
formula X. A tem-natlve:LM g

Lo _ npound U can be
cgnverted in neghapQ der 25 sph s
mpﬁéﬁce Mdl Fven C&t-ben irat. , *R

ound of the .formula V. Fre—eompeund Vi 0 rs °"°
RUi ssgl ved in net ﬁanolyand reacted with sogi um

nmet hanol ate, resulting in the conpound of the for/#l a
W 30 Alternatively; Wcan also be obtained by

hydrogenol ysi s9&f X. This is done by treatigg X in
semet’hianol  artefy 8¢ presence of pall adi ygr op cgy bon
Q @ hydrogen)l agoaosphere. 10 January 0 16 The
. ends ofe eXanp 36 to 50 are synthesiz Si ng
e ﬁ process ﬁ’,{«ﬁ%@&n A &Peve S-c FZN cyal AR OH
: , R5 . ANTvet lg, 04 1 NN
C fopl 1 N A r«j O AL ova
- R . S O g Ra
R1 -
BB _ cc

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,
while 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 dissoived 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. -




OAC Ac Cer Aco ~OAc OH HO AC OAc o, O O OH Broi?“K&WzOO?
: ,ANaOVe OOHN A KCO\ ~+l42 HNC2 3 $\/ \ SOR5 -
. -~/ SORS 'k RARL BB RL CC 5 The conpound of the
formula A where RL and R2 have the neani ngs descri bed
PredesecE:i s di-ssolved in a mixture of nethanol,
t etrahydrofuran and water and converted by reaction
with 1ithiumhydroxide into the %pound of the
-formJI a Y. 10 Thg, conpound YPg dise¥ioved with a

' lapound of ﬁChéJforrruI a Z wher Oy QJae Q/C'Z\Tr 3 '
HR5  have 9 Rl Ngs desci'begt afove in o . R
R2 dr of ur nde. while cpoling in ice, the R?ﬂj
c un® i thorR/ert ed® usi ephosphoni EF *
a} hydri de or anot hef suitab vating reagemt—for—
Ror i DDani de K@Rages i nt gyt he corrpoEEd of the

~formula. AA. 15 The conpound AA is converted with

4, 5- di acet oxy- 6- acet oxynet hyl - 2- br ono-

t et rahydropyran-3-yl acetate and potassi um car bonat e
in a mxture of nethylene chloride and water into the
d of the fornmula BB. 20 The conpound BB is
vedH n nmet hanol and reacted with so&Hum _

net ffanof atg,, resulting in the conpouHd, git formul a

. K. 8 ounds of exanples 55 to 58 were gynthesi zed
. is pERcess. 10 Jgnuary 2007 1
O @ A edld & o
R:
| RS R“j

The compound DD is converted with 4,5-diacetoxy-6-acetoxymethyl-2-bromo-
5 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 formula FF where A, Cyc1, Cyc2, n, R3, R4, R5 have the

(’“) 10 mganings 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.

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

Other compounds of the formula | can be prepared correspbndingly or by known
processes.

20 The compound(s) of the formula (1) can also be admmlstered in combination with
' further active mgredlents '
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: ' 10 January 2007
Process E:. OQAc - AcO QAc e\N ~~ HA Ac OH OO Ac ‘85ry
OAc R \ ~0Br OOAc R\ FFMM& R4 S RL. SO DD
K2C03 R1 EE OH HO OH OH HO OOOHHZ/Pd/C OO
"R2 ~rct | R$\ R CkZSOR5R4R1(3C-}R1\SORSR4

Futker %m:wng@mﬂs@altablecf@ﬂwmbﬁféh%t oducts are:
acet oxy-6- acet oxynet h

all @Qtliﬂ'éh%%mﬂn&ﬁn@d W cla@@teaﬂé oéme Botealsastam@ca\:armmyanay be

.co@@hr.geéﬂ@r\{ gﬁe??ﬁﬁ'lpﬁgbﬁ%}fﬁ‘%éo %rl'(ﬁﬁt&%rﬂh%@ erlrélpgxt'h%ultapfor

synirgistit iegroveneitiuitiod effestd Asaahisiasicy Bame) éBtﬁre ifgre ient
ed. A conmpound of the fornmula F

d
corﬁ% @gﬁlm@ & Fﬂacﬁgithﬂhby S&Pﬂf atecadministiationsefithe gstive

mg?&ﬁéﬁ s%&é‘?%&n z)rﬁﬁejg'?éjf& c%ﬁritﬁﬁ% und ugiﬁqq;@yl? ighja plurality

of amt:veengrmmmslacépr@dfwﬁf mﬁh@mﬁmfd@iﬁ@éppﬁebaﬁli%n Nost of the
resencg of gal | .adi um on_carbon into the conpoun

aclive hgiedigyts listed below are disclosed in USP Dictionary of USAN and

International Drug Names, US Pharmacopeia, Rockville 2001.

Antidiabetics inciude 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 WO 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 channel 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 cholesterol absorption inhibitor such as, for example,
ezetimibe, tiqueside, pamaqueside.
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15 The conpounds of exanples | to 6 are synt hes] z&guary 2007
using this process. Qher co unds of the fornula I '
can be prepared correspondi hgly or by known

processes. 20 The conpound(s) of the formula (1) can

In GHes@mBBdmekH
N ot T ve |ngret<rjl?leﬁ1§gﬁ%nh anuawswgﬁ% M$?érq?%inlstered
in qoﬁ@“@@ﬁ“gh’t"ﬁh@??aa @mgia @Qﬂl‘bsh trwchca’szmmaQ?ﬁf h;ﬂegfogigltﬁiﬂone -
i a in-chapter 1 of the Rote _
p|o§ﬂétzcgnezoﬁl'll 5@%’?% conbi ned with the conpounds
of the fornula I of the invention in particular for -

sy nergl stic inprovenent of the effect. Admi nistration
in asfe embodinent of theyinvention, tbe con‘tpomatlsmﬁthmﬁormksel #eagdministered

L R KT e ———,

conbi nation products in which a pI urality of active
i ngredients are present in one pharnaceutical
In opecgabedimant oftha inventions th@compeundg oétheciotmmula lsdrecadministered

in cBRRED oﬂiﬁqﬁ%g%ﬁﬁﬁ?% SR RUSR suchies, ka1 example, GW

153B0AVE S04 ARVEisaBat AVE (87, %@las'dé‘ééhbéh A0 0?164'8%8

derivatives such as, for exanple, Lantus(r)

WO QB8 RE 812434 I4II\/R 1964, fast-acting i nsul ins (see
US 6, 221,633), G.P-1 derivatives such as, for
exanpl e, those disclosed in WO 98/08871 of Novo

In ohNeresntsddimehBof thednesreidny tHetompolitdo et thesBiBuRAtdr¥ @dministered

F’@gl entih ;&Be orally active hypoglycem c active

in C?Wg PEWIE:  Herata such ast tor xaple. fenofiynate, elafibratesbezafibrate.
bi guani des, neglitinides, oxadiazolidinedi ones,
thiazol[dinediones, gl ucosi dase inhibitors, glucagon

In oameagmﬂlmest ofGhE-idverdion| tHescornpbasds ontheamish IQ@@ %Gh’ﬁnistered

or .. those disclosed-in WD 97/2
in oGRS o 1 ki ASRG asiclor axempieduwitapid, BMS-201038,
R-16%r57.ti zers, inhibitors of |iver enzynmes involved in
the stimul ati on of gluconeogenesis and/ or

gl ycogenol ysis, nodulators of glucose uptake,

In off BT Aot BRiveiib el eaiings & 'a%glom?ﬁg?a?ef’ administered
in carfibinhticn Kl Kiledsdid é@sd) %ﬁ ‘FH Blggngago i’igj $24 or

reduce food intake, rve
Usﬁﬁéﬂ@@ﬁérﬁt@hvﬁﬁ &rexampie HMR ATMdependent pot aSSI um

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, HMR1586. ‘
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channel of the beta cells. 25 In one enbodi rrent1oo+ar_1f’ﬁrg2007
Jinvention, the conpounds of t%ﬁ formula | are
“adm nistered in conbination t h ‘an HMG CoA reduct ase

i nhi bitor such as sinvastatin, fluvastatin,

In SrideAticfrhent daMa HAHHR ognteoédfﬁﬁ&?ﬁcﬁof tﬁ%r@m iy ar@ ﬁgmlnlstered

rosuvastatin. In one e
in eaynbioatias with arh&CATT inbikitor sacte agdior Bkamples Gvagithibs.
conbi nation with a chol esterol absorption inhibi tor
such as, for exanple, ezetimbe, tiqueside,
In GrRsTB/bRi VEREYN 202 ¢
t he |nvenr?i92)tndfq?%e coﬁgguﬁl oﬁ¢esﬁgﬁtﬁ@9ﬁjlgg}e gzimtmstered
in coumbinatierwith an antmdantaucbnswarrexamawmgem 1@goni st
such as, for exanple, rosiglitazone, pioglitazone,
JTT-501, d 262570. 5 In one enbodi nent of the
Ind -
e oMo, o ch PSR sl L pre quminitered
in comprination with admmteln iPaseSaBibitaVeIdvias, for example, NO-1886.
enbodi nrent of the invention, the conpounds of the
formula | are administered in conbination with a

in ariex@bBHAteralop b BRERTo i
oL e CPUTE e Torg IR0 S impoiihls eftne Rm B Retadministered

in ceEhinatipngwith and T civads tyasadnkibitera s, a@lforlébflaftﬁﬁ’IMSB 204990.

C In one enbodi nent of the invention, the conpounds
of the formula | are adm nistered in conbination with

In cneferhbedienesi ohtmlnvé@llion?)tﬁ@bbﬁ‘upoﬁﬁﬂé’i)f ﬂfeaﬁ)ﬁnula | are ehdmmlstered '

i brate, bezafibrate. 15 one enbodi nent o
in CPH?P@?ﬂtI%hW' R Asabialansmndhesase rrénbltnrmpbas forexample,

BMS Epﬂgztered in combination with an MIP i nhi bitor

such as, for exanple, inplitapide, BMS-201038,
R-103757. 20 I n one enbodi nent of the invention, the

f | d d
In °§§%W?f@oﬁ RHP'!% 'B%%}J%'gﬂléﬁ g&%@%ﬁ%ﬁq;ﬂa}h{;{fgﬂﬂm‘an are @slministered
in c@nﬁma‘ﬂ%n%ﬁf‘éhééﬂr&%mé&? r?gitge%%n %ﬁs%ﬂ ta%u q‘i‘%mmé,e(ﬁ[ 1027 or

exanpl e
nicatipie amdpounds of the fornmula | are admi nistered

In 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 mventlon the compounds of the formula t are administered

in combination w:th insulin.

In one embodlment, 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 admlmstered 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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25 in conbination with a CETP inhibitor such as'0agpary 2007
exanple, JTT-705. In one err‘oo?iI ment. of the invention,

t he conpounds of the fornula are adm nistered " in

conbi nation with a polyneric bile acid adsorbent such
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oS HARYEE o fHeIScrpOiRIDSEO5H hWVa 87 4 T80 of Dro ReddyiscResearch
afith 4165 1 | f.the.

PO e paRlod 2R e Seme IR AR MGy methoxy

f ormul a

- pheayiimethiyl}t3,4 dhiagdidinediond.or exanpl e, avasi nmibe. In one

enbodi mer he i i ds of th
in B R1ihe Rl vt RoimPefiie o ths toimeGriara cranisierer iagombination
A QR ; ' G- 143417
b ey uBfor Sk &8 Tor e mldd e o,

in ope embedimank theiaompourd=df therformuothi irae iadministdred in combination
' I

i\ hBAR IR TP ELR) drohe AP capensioataspmnietebannelof the
betosalieUseish 8¢, fbhexamplal tcﬂba!:taﬁﬁ&e,aqmﬂbr%hﬁﬂ;&ggl;dgjd% Glimepiride or

conbj nation with an ATP citrate Tyasée In

repgglinidgr  exanpl e, SB-204990. Ct In one enbodi nent of

' QN 1 u f the,formyla | are, o
in %ﬁeﬁﬁé@@ﬁ%@, tqen%ﬁfgﬁcgﬁ% e\(f?rﬁxﬁ]g I ga%gﬁgwystered in combination
wits ymirbethars ene it Bforementionsd cérﬁboﬁﬁd’sﬂ%leexé'rﬁﬁle i? rc]:gmbination

. BM5-188494. | n one_enbodi nent of the inventio
with @ﬁ’bﬁﬂﬁ'&'“‘éﬁ apd gstiarmin,a sulfonylureaianidscarkase, repaglinide and

e isu i ahti= s disivRreA b Syl o HERHAM, cfincanel Footazone,
inselirbanid fevastatih, etoe i nvention, the conpounds of the

formula | are admnistered in conmbination with a
| i pase inhibitor such as, for exanple, orlistat. In

In @Plﬁth@F’@ﬁ‘ﬁio@iﬁﬂénl‘?ihé E&nggﬁéﬁﬂg bARe RS IR Wadsnilersd

fornmul a are adm ni st

“combination with CART modulators (see “Cocaine-amphetamine-reguiated transcript

influences energy metabolism, anxiety and gastric emptying in mice” Asakawa, A, et
al., M.:Hormone and Metabolic Research (2001), 33(9), 554-558), NPY antagonists
e.g. naphthalene—j -sulfonic acid {4-[(4-amino-quinazolin-2-ylamino)-methyl}-
cyclohexylmethyi}-amide; hydrochloride (CGP 71 683A)), MC4 agonists (e.g.
1-amino-1 .2,3,4-tetrahydro-naphthalene-2-carboxylic acid [2-(3a-benzyl-2-methyl-
3-0xo—2,3,3a,4,6,7-hexahydro—pyrazofo[4,3-c]pyridin-5-y!)-1-(4—chloro-phenyl)—2-oxo~
ethyl]-amide; (WO 01/91752)), orexin antagonists (e.g. 1-(2-methyl-benzoxazaol-6-yl)-
3-[1 ,»oInaphthyridin-4-yl-urea; hydrochloride (SB-334867-A)), H3 agonists
(3-cyclohexyl-1-(4,4-dimethy!-1,4,6,7-tetrahyd ro—imidazo[4,5-c]pyridin-S-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-f| uoren-4-yil-dipropyl-amine

(WO 00/66585)), CRF BP antagonists (e.g. urocortin), urocortin agonists, B3 agonists
(e.g. 1—(4-chloro-3-methanesuIfonylmethyl-phenyl)—2—[2-(2,3-dimethyl-1 H-indol-

_G-yloxy)-ethy!amino]-ethanol; hydrochleoride (WO 01/83451)), MSH (meianocyte- |

stimulating hormone) agonists, CCK-A agonists (e.g. {2-[4-(4-chloro-2,5-dimethoxy-
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25 in conbination with insulin. .In one enbodi m=_\1n0t‘,’ar'tuﬁ'é/2007
" compounds of the fornmula | arg,admi nistered in . '
conmbi nation wth a sulfonylurea such as, for exanple,
tol but ani de, glibenclanide, glipizide or glinmepiride.

PRy DS S oey ot R YBaRloy 7 L A iR -acetic

adm . ni stered i n conbi nati on

-ackkfriflugroasetisarid saled¥ Ora6/h5525));ssenbloain-ryuptakamhlbitold@.g.

ounds of “thea formila | dni.ni din -~
deXRrRARRRel mbef <sMBirRroi 208 iirerrenerai somopungs de.c. :
WOQUAT 548)d6HT Hyohws ary, 12@§thyﬂg?gigg@ﬁ?—ypgﬁ%%%?fqe oxalic acid

unds of the formnul a

cQIMO
- Sa'&@?f@ G21099A 1) Jaombesin ROanists, galasit angenists, asowfrohormone (e.g.

BT PR ERRR o S b3l bonyios

I osi I tazone or

1-(@3liisap@pytemiBo-etRpdatatnd3ess,ardifydrBOHARE L Mbline 2-carboxylic acid

|
terBiilestes (WP HpERES). TRHagoNistsse@ eqiERA A2 B4PIUINg

- ~t.hi.azol i diinedione. .l n one

Prokiih 2 of SRTEHIIERS, Motk diig SEerch Lag) bapeAyL. Lenan,

MaitbewC s RezhevsiayaohtenaaMapina; Bradsa Palidh Ui ists as a
Eibitor u as, for exanple, mglitol or "acarbose.

h, as,
Frappx for@ﬁtt{eqtmsnteh@bﬁﬁwsD@tﬂgs okthedTututea(2004),26(9),
o ! e > tlve i raed on
87 ERPLR ok QShct VoS Adicl dophbar), iladibiny Brariublion .o

I C

WQ 86/40569h ARAR ehddylateors fe.gsSWO 00/78832P! RXRrAbMMLRTE gg TR-B
a qgw;tbencl am de, glipizide, glinepiride or repaglinide.
9 Bne enbodi nent, the conmpounds of the formula |I are
~ admnistered in combination wth nore than one of the

af orenent i oned conpounds, for exanple in conbination
In ofjerambodimens of ther ipuentiah, i biitarisetive ik dienyisussth; 284 g,
"Pe VHQS in t@gqﬁ%j ini de and, 15 m?téﬁ?rm n, insulin and a =

SHONYT 8% NFTR0GHIG ush of fapting r$atvadar davier Gargez-Ambrosi,

JavierofiuhbezkGemal Bspbit OFRENn AV '
further enbodi ment',gJ theﬂf?oprpdglulﬁﬁdéﬁ%é&{“ﬁ%%pgr(mg' 12(191')’91615'
1628dmi ni stered in combi nation with CART nodul ators (see

" Cocai ne- anphet am ne-regul ated transcript 20
i nfl uences energy netabolism anxiety and gastric

In orerembotimnt, the ethefsatidhgrédiet 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 embo'diment, 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 Sép-Oct), 18(5), 230-6.)
Caromax is a carob_-containing product from Nutrinova, Nutrition Specialties & Food
Ingredients GmbH, industriepark Héchst, 65926 Frankfurt/Main)). Combination wit

Caromax® is possible in one preparation or by separate ad'ministration of

_compounds of the formula | and Caromax®. Caromax® can moreover be
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al., M:Hornone and thabo1ic'Research (2001)., ‘Ba{agyary 2007
554-558), NPY antagoni sts %? napht hal ene- 1-sul foni c
acid {4-[ (4-am no-qui nazol i n-2Z-yl am no) - met hyl ] -

cycl ohexyl nmet hyl } - am de; hydrochloride (CGP 71683A)),

- adiivdsteaniingha fé®n @f foodstuffs such %t s, for examalet % r¥ Products or

1-amno-1,2, 3, 4-tetrahydro-na ha ene-
mugsli Bal$- ( 3a- benzyl - 2- met hyl 25
-3-0x0- 2, 3, 3a, 4, 6, 7- hexahydr o- pyrazolo[4 3- c]pyrldln 5-
yl)-1- (4 chl or o- phenyl) 2-oxo- ethyl]-amde; (WO
It lé)ééIBéV dént thabamy Bﬂlt@lﬁlé%ﬁmlﬁétﬁ)r{@f e compounds of the invention with
1-(2- nethé%ébenzoxazo -6-yl)-

0“%0[ mosg phihe #fprermentioned Cwngaundwamd)optimallye)ne or more other

pharaIRERRly liye Sio38ARGE IS paerdep o5 faltng withindhe Arsfestion

corif@[réd by theprésdinbiriventibnpr opan- 1-one oxal ic acid salt
(WD 00/ 63208)); TNF agoni sts, CRF antagonists (e.g. 30
[2-methyl -9-(2,4,6-trinmethyl-phenyl)-9H1,3,9-triaza-f
| uoren-4-yl]-dipropyl-amne (WD 00/66585)), CRF BP
ant agoni sts (e.g. urocortin), urocortin agoni sts, 03
~agonists (e.g .
1- (4-chl oro- 3 nethanesulfonylnethyl phenyl)-2-[2-(2, 3-
di met hyl -1 H i ndol - 6-yl oxy)-et hyl am no] - et hanol ;
hydr ochl ori de (WD 01/83451)), MSH (nel anocyt e-
stinmul ati ng hornone) agonists, CCK-A agonists (e.g.
{2-[4-(4-chloro-2,5-di rethoxy 10 January 2007 22
phenyl ) -5-(2-cycl ohexyl - et hyl ) -t hi azol - 2-yl car banoyl ] -
5, 7-d inmethyl-indol-1-yl}-acetic acid
trifluoroacetic acid salt (WO 99/15525));
serotoni n-reuptake inhibitors (e.g. dexfenfluram ne),
m xed serotoni nergi ¢ and noradrenergi c conpounds (e.g.
WO 00/ 71549),  5HT agoni sts e.g.
1-(3-ethyl - benzof ur an- 7- yl) - pi perazi ne oxalic acid 5
salt (WD 01/09111), bonbesin agonists, gal anin
antagoni sts, growh hornone (e.g. hunman growth
hor mone), growt h hor none-rel easi ng conpounds
(6- benzyl oxy-
1- (2-dii sopropyl am no- et hyl car banoyl ) - 3, 4-di hydro-1
H-i soqui nol i ne-2-carboxylic acid tert-butyl ester (WD
01/ 85695)), TRH agonists (see e.g. EP 0 462 884),
uncoupling protein 2 or 3 nodul ators, leptin agonists
(see e.g. Lee, Daniel W; Leinung, 10 Matthew C.
Rozhavskaya- Arena, Marina; Gasso, Patricia. Leptin
agoni sts as a potential approach to the treatment of
obesity. Drugs of the Future (2001), 26(9), 873-881),
DA agoni sts (bronocriptine, doprexin), |ipase/anylase
inhibitors (e.g. WD 00/40569), PPAR nodul ators (e.g.
WO 00/ 78312), RXR nodul ators or TR-(3




agoni sts. 15 In one enbodi ment of the inventi onO‘.{aﬁga”yZOOY

~other active i ngr edient is | in, see e.g. R
"Perspectives in the ther apeu tc use of leptin",
Sal vador, Javi er; Gomez-Anbrosi, ~ Javier; Fruhbeck,

Gema, Expert Opinion on Pharmacotherapy (2001),. 2(10),
1615- 1622. 20 I n one enbodi nent, the- other'active

i ngredi entCHl s -dexanphet ami ne or arrphet e In one
~ -enbgdi rept”,® t he ot her active ingredi ent T
. ferflukali necar dexfenfl urani ge. m 5/0“3'

~"the other active ngr IS
Si but am ne. .~.1 In on@HenR the other active

i ng t is grlistat. 5 Iln gne enbodlment t he _
ot her a Gredi' e ezl dol  or phenterrri ne. In
one epbegire the cogp indé\of the fornula | are

adm n redlin cénbinaffion Vit h di et aropCa4iier

12 pPeferany i mepl ubl e dietary fiber
materials (see e.g. Carob/Caromax(r) (Zunft H J; et
al., Carob pulp preparation for treatnent of 30

- hyper chbl®st er ol erri-a, ADVANGES
Sep-Cct), 18(5), 230-6.) : :

. carob-containing product fr
Specialties & Food Ingredients GrbH, Indust

26 grankfurt/Nhln) . Conbi nati on

Car omax i s fossible in one prepaf&t¥sh or y

separ at e\gamyA &y O of campounds of the fornula I

‘ % an noreover be 10 January

XZ 0¥ \bh”\&@rn1of f oodst uffs such

as, for dkanple, in bakery pro&ucts or rmuesli bars.

It is self-evindesst that any suitabl e conbination of PH

t he conpounds of the invention w t®h—os one or no f oo

t he af orenenti oned conpounds: afiy [ e :

nore other pharmacol ogically agblv subst dhces i s CH,

regarded as falling mnthln t he protectlon conferred

by t present |nvqg;| cr1027
@\ \ HLC, CH,
/ \/0

HCOCH
v

@LM“-
@/cu@/d;“

JTT-501

BMS-188494

The examples deta:led below serve to illustrate the invention without, however,
restricting it.




| - . 2007
) 0 C 10 January 2007 24 CH3 CHB - 0 Nj\y op OBty 20°
"HN9 3 NH CH3 HBO 6CH S Y CH3 OPC- 14117 CH3
JTT-705 0 0 O d ° Br 0 SIB° 990 HOOH H 0 O-/CH3 /-
Nl 003 NO- 1886 0 OH H3C OH CHB H3C CHB. a-1027

Tatb!@B/ Corﬁ@ourﬁa%f"iﬁ@f&?ﬁ%la@ [T CH3

HO o | n -
R1 A
HO °/®/ A\ Ry
Cyc2
OH R2 R5 "““R4y ,
Ex R1, R2 A (linkage in | Cye1 R3,R4,R5 Ms*
thienyl 2 position)
1 M, H -CO-CH,.CHy- Ph 4-O-CHa, W, H ok
O 2 H, H “CO-CH,-CH,- Ph 3-0-(CHZ),-04, H ok
| 3 H H -CO-CH,-CH,- Ph 3-0-CH»-0-4, H ok
] H, H ~CO-CH,-CHg- Ph - 3-CH=CH-O-4, H ok
5 H, H -CO-CH,CH,- _ [3-thiophene | H, A, H ok
6 H. H -C0O-CH,-CH.- 2-thiophene H, H, H ok
7 H,H “CHy- Ph Z0-CH,, H, H ok
8 M H Co- Ph 4-0-CHy, H, H ok
e H A -CH,- Ph A, A A ok
10 H,H -CH(CH)- Ph M, H, H ok
11 A H “CHy- Ph 4.0-CHs, H, H ok
12 H, H CH, Ph 3-O-CHg, 4-O-CHy, H ok
13 H, H “CHy- Ph 4-0-C;Hy, H, H ok
14 H,H -CHy- Ph 4F,H H ' ok
O B |HH CHy Ph PR ok
' 16 H,H -CHy> . Ph 4-NO,, H, H - ok
17 H H . |CH Ph 4-CHs, H, H ok
B HH CH, Ph 3-Cha, H, H ok
19 H H | -CHz- Ph 2-CHa, H, H ok
20 HH -CHx- Ph 4-CHs, H,H ok
21 H,H CHy Ph 3-CHj, 4-O-CHg, 5-CH, ok
25 [A.H | CH,- Ph 3-0-CF,-04, H ok
23 |H.H Chy Ph FCH A H ok
24 |H,H ~CHyp- Ph 4-C(CHg)s, H, H ok
25 H, H CH- Ph 4-OH, H, H ' ok
26 H,H CH,- Ph 4-O-CH,Ph, H, H ok
27 . |H,H “CH, 3-thiophene |H, H, H ' ok
28 H H CH, 2-thiophene | 4-CH=CH-CH=CHS5,H | ok



O. 1 H3 OCH3 00 BVB-188494 CH3 0 0 CH3 Cm""‘\““ary2007
\-{~/\C]—INO\HI\ 00 0 G 262570 OH
JTT-501 The exanpl es detail ed bel ow serve to

illustrate the invention w thout, however,

29 r,e<Hr|Hcti ng it. minanuary 2R 25 Talttﬂ.@.c,q FoRMpOUNas — Tok
£ 1A HO-OC m1 a S (\m
SO L rgf' A (i Mage in GAGNREA R, RS ok
31 veyH, thi enyl 2 )&'iztl on) 1j Pﬂ_'.,, EQ,,CF@;@EBTQHJH’H ok
250 AN AT ik A R
133 [AH “CH,- Ph 4-0-Cyts, H, H ok
34 [AH CHy Ph 4-0CFs H, H ok
3 |HH -CH,- Ph 4-COOH, H,H ok
% |HH CH,CHy- Ph 30-CHy B, H ok
37 [A.H -CH=CH- Ph 4-0-CHy, H, H ok
#® WA “CH=CH- Ph TaFH.H ok
39 [H.H “CH=CH- Ph ACL A, H ok
20 |AH . “CH=CH- Ph 4-0-C;Hs, H, A oK
& |HH GH=CH- Ph 4-CH3 H, H ok
2 [ARH -CH=Ch- “TPh FOH H, A ok
43 [HH CH-CHy Ph aF. A A ok
a2 [RH CH-CHy Ph aCLH, H ok
% |AH “CH-CHy- Ph 3-0-CoHs, H, H ok :
8 | “CHCH- Fh 4CH, H, H ok
47 A A -CH,-CH- Ph 4-0H, 1, H ok
38 [AH CH=CH-CH- __ |Ph 20-CHy A, A ok
9 [AH -CH,CH,CH; __|Ph 4-0-CHy, H, H ok
5  [A.H CH=CH-CH,-__|Ph 3-0-CH-04, H ok
51 |5CH(CHaa H | -CHa Ph 4-0-CHs, 1, H ok
{52 [5PnH Chx- Ph 40CHy H, H ok
53 |5-CHy H CHy- Ph 4-0-CHs, H, H ok
54 |5-CFa) H TH,- Ph 4-0CHy, A, H ok
5%  |HH CO-NH-CH,- |Ph HH, A ok
5% (A, H CO-NHCH,-  |Ph 40CH, HH oK
57 |AH -CO-NA-CHy _|Ph 3-0-CH-04, H oK
58 |A.H CO-NH-CH- _|Ph 40CFs H H ok

* The indication “MS is ok" means that a mass spectrum or HPLC/MS was recorded and the molecular
peak M+1 (MH") and/or M+18 (MNH,") and/or M+23 (MNa* )was detected therein
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3 H H-COCH-CH- Ph 3-OCH2-0O-4, Hok 4 H [§January2007
-CO CH2-CH2- Ph 3-CH=CH O 4, ol ok 5 H, H - CO CH2- CH2- :
3-thiophene HL H Hok 6 H H-COCH2-CH-. .
2-thiophene HL H Hok 7 H H-CH2- Ph 4-OCH3, H H

Th@komﬁotrhdﬁof {P@ fotnute Qr@@stndﬁuuéﬁé&bﬁ/ Ber'rbﬂdiél eﬁﬁ%ts o?hglucose

H_H. ok CH
meta@qﬁsmpmoga@c@@cgthemiowprouae bicg)q_gluHosgﬂwel and 3re3smm)le for the

oo g Pling et MR T kB gl e

alond or rbedinbinatiGhiavithRbthdr BoBd ghicddedlowetifgctivh rr@‘r@dleﬁﬁ
H Hok 18 H, H-CH2- Ph 3-CH3, H H ok 19 H,
(a”PF“ggﬁcs)Ph 2-CH3, H, Hok 20 H H-CH- Ph 4-C2H5, H,

Theﬂ:@rﬁga@ﬂ%i‘of M&%ul&ﬁ%r@iﬂ&e é}:étgﬂré'ﬁrr t%_ﬁ’é%sﬁhan é@gﬁf‘eatment

of late ddrokge ﬁémulaﬁete@b@?(ctPhs HKofesinBph, nielglﬁhbfalmy, 2§t|rhbpa*thy,
26 H_H - CHp- - 0-

nemp%hg @ndﬁoarome esiy, trﬂyqﬁﬁq@ﬁglniarcppn,mqgmhegqj aqenﬁl

occELg"\%g aé%@ﬁ@?nﬁ%%@ﬁgﬁb% bﬁ"ﬂ%%n]rgt ioH" HAfYing Weases,

autoimmune diseases such as, for example, AIDS, asthma, osteoporosis, cancer,

:psoriasis, Alzheirher’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 smail_ intestine was scraped off and suspended in 60 ml of ice-cold Tris/HCI buffer
(ph 7.1)/300 mM mannitol, 5 mM EGTA. Dilution to 300 ml with ice-cold distilled
water was followed by homogenization with an Ultraturrax (18 shaft, IKA Werk

Staufen, FRG) at 75% of the max. power for 2 x 1 minute, while cooling in ice. After
addition of 3 ml of 1M MgCl2 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 membrahes. 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/HC! buffer

(pH 7.1)/60 mM rhannitol, 5 mM EGTA using a Potter Elvejhem homogenizer (Braun,

Melsungen, 900 rpm, 10 strokes). Addition of 0.1 ml of 1M MgCly solution and

-/
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30 H H-CH2- Ph 4-CN, H HH ok 31 H, H-CH- P January2007
'3-OCH2-04, H Hok 32 H HgCH- Ph 4-SCH3, H, H
ok 33 H H-CH2- Ph 4-0-C4H9, H, H ok 34 H H -CHe-
'Ph 4-OCF3, H Hok 35 H H-CH- Ph 4-COOH, H, H ok

inc@Batitn &t Bmﬂ&mlrﬁheéhsofo%ﬁed gylzdén@ﬁuﬂ&_{' orfhgdih %%0 x g for.
Ph 4-O-CH3, H, H ok 38 -F,7H,

15 gunutesHT helgupbmatantds ten éent_nmged irriat 46 OGBIS@-I_(Z(PDOQ rpm,

SSTA IO EINGEE. FHeredibitate taked U incr LBt LM Fiis/Hepes

buft’er'iaH"'?Q_gzeb mfﬂ‘}n’éhqlgbl &ﬁh@oﬁiﬁgﬁf%uﬁyﬁgs‘fb%ﬂﬂp@@ @égrokes in

a Peties EGidghern, hdrhagdenizer atl1 000 @rid- Aer cdritrifbgllibn Bt 481008 x g
48 H H - CH=CH- H Hok 49 H H

CL S VSRS rqt@f%féwutﬂﬁ the precipitate was taker op-imi®5 to 2 ml

of ﬁb&ﬁﬁ%%ﬁ%ﬁb&ﬂ%%%@%%ﬁﬂh&a cgﬁwmgp nﬁ;/g]() and

resEQp@ac(édBusihg adHBerdilin $yngaidithtd 2FHgakge néeBieCF3, H
5 H- H-CO NH CH2- Ph

The.Vosiclsk walg qinerseibokeels afnarepatstiondor belnwer traspor

‘stuﬁga'érvg‘é?e'\éfb@ﬂ?at P ﬁ?@hﬁﬁjﬁionﬁir?hqulé%it%géﬂ

H CH2- Ph 4-0O-CF3, H
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 mi of an aqueous solution of 2.5 mg of
tefracaine 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. Procéssing 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
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The indication "M5 is ok" means that a mass spel? fafpry 2007
or HPLC/ MS was recorded and’ g?e'nolecular 5 peak M+l

(MH) and/or Mr18 (MNH4+) and/or Mr23 (MNa') was

detected therein 10 January 2007 27 The conpounds of

the formula | are distinguished by beneficial effects

on glucose netabolism in particular, they |ower the

Brugh @@@d@ meBhEancyesicles veredrepanedtram tiue cortex of the rat kidney by

the E@%ﬂ{; tg«%r eett%? elgﬁepﬁga gg ﬁgmj@]go g ?gfsﬁaggl%ﬁﬁétqr}pgggurg%moved

athefco@l‘eIR&rVaéJd:m ghdteRigney @vey !aS}Qr a&smwemhﬁﬂﬁ&@ 'T%t ﬁdéeys

anti di abetics). The conpounds 0 ornmul a
We"él}?‘l‘%klpéﬁh B0 a0 of '$Qfﬁ°ldhg2pmMJélﬁfH@frbtﬁfed (i €a4)f&iﬁ mM)fnann!tol

S L e N T ) S ———

cool§ fi ick, ABHTEIEA R URIm] 6 186 SbiPMstiRRY Walke hgs feﬂé\ﬁéa 8y addition of

occl usi ve di seases, thronboses, arterio er osl

850i 1l fof anTV 1 gOIS  solutiomn tnaliba68A % 0°G Gor 8 RiiMITS Wa&' BRARES by
such as, for exanple, AIDS, asthma, osteoporosis

centrﬁugarqn atpb 600 gz SoAalleS 84 fotor) fcﬂf’ﬂlszmmﬁ@@"ﬁ\e%b@mpltate was

f for t
disca . AL 8 SUPG R HeS 9MEioe Sl 08D ca a0 minutes

R 5NN Y0 B 1 SBREOLE 0 o

marirfitel/2 Snpdl Eﬁ?é' A/\Ia$ 10 striokds drs afRdﬂerEvejlﬁEmﬂﬁTn&ég@ﬂz@f (900 rpm)
brush border nenbrane vesicles fromthe snal

andiagdition ofe’ 26 uirefdonds MgGlaselutiod wasgfsuaﬂe@bgnmwanon atf0°C for
brush border menbrane vesicles fromthe intestinal

15 rpiputes. Jhesyperiatant resultingtafies cwammanonaj 40500 tgmt(BS-34 rotor)

for ERRTALER=HEB NG B A8 OBToIEIEH YR S gt vas

honﬁ:@emzedfbyl tesicoked iRECSMHGE 20 wﬁmelrns/r@@;tbs?baf}éﬁ(ﬁpl ﬁ%/gso mM
5 mV EGTA. Di|lution to 300 wthic
marggh anpdhe FeRIiNg SHSPENSIanAKSS than eentrigat e 2O00HEE for 30

i 446 PRS0 8 Sl 1 0 €4 P 200 v

mannnltoi wsing Aftuberculivl dyringsnwith aBZWangf]e heddiapHAVES bd}ds&!ﬂ toa
i nal _concen il e mxture is left
prot 'Pé%?&' ﬁ'f'tf@@%frfiw% y 15 minutes. Addition of lvg2+

causes the cell nenbranes to aggregate and
precipitate with the exception of the brush border
Meaguresnented thenglueose 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 ul of the brush border membrane
vesicle suspension in 10 mM Tris/Hepes buffer (pH 7.4)/300 mM mannitol were
added at 30°C to 90 pl of a solution of 10 pM [*C]D glucose and the appropriate
concentrations of the relevant inhibitors (5-200 uM) in 10 mM Tris/Hepes buffer (pH
7.4)/100 mM NaCl/100 mM. _

After incubation for 15 seconds, the transport process was stopped by adding 1 ml of
ice-cold stoplsolutio'n (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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centrifugation at- 3 000 x g (5 000 rpm SS-34 r b fjpary 2007
for 15 minutes; the precipitajge is 30 discarded and '
t he supernatant, which contains the brush border
menbranes, is centrifuged at 26 700 x g (15 000 rpm

frofi253t% 3trivar. Ties filké was Washed With 5 HIOF R_LAN stdé)séadlug%n. Each
In : :

di scarded, and the precjpitate is rehonogeni ze
meapureMert wag oaTisd qut ap dupbeategsiriplicale éetenwinationi Tolmeasure

the ke T 8le8 <8k Stes b TORBRAI PGS tisSSlva b g mi of
~ an apprdpEiaes s@hwmtmmﬁﬁstmtmyzrngsaﬂﬂﬁalyﬂﬁ GriHPRFrkRurt am

at 0C for 15 minutes is followed by centrifugation
Mal&lé,aw Hleafaées@c;evy vap determined by dquitiasinfilption measurément. The

of the instrudtentiusirig StandatdTsaraploered afteiticherectionfor-hy 280

'che%nnitol and honogeneously resuspended by 20

BESGENCE IeERRY er El vej hem honogeni zer at 1 000
rpm After centrifugation at 48 000 x g (20 000 rpm
SS-34 rotor) for 30 minutes, the precipitate was taken

Thel@ctiv@ i ' i96F Ic A ined in’

T ing{edlents aft poffarkil o JERAK G tiehags B g8 4t bbtained in

the trehsoe agsal uA irasbibrdnapeskek bmshyﬁdrasmwmaﬁe G&sTORISTBr
needl e. The vesicles were either used directly a?ter

selgntedh sebstaaces. dThe absolute)valles mayho speciad- andiekmariment-

dep@ﬁ?&n tored at -196C in 4 ng portions in liquid '
nitrogen. To prepare brush border nenbrane vesicles
fromrat small intestine, 6 to 10 male O Wstar rats
bred at Kastengrund, : Aventis Pharma) were sacrificed

Exaé’ipi% ical dislocatil6®S5 M the small intestines

5« were renmoved and ri nsetjs ith cold isotonic saline.
The intestines were cut Up and the nucosa was scraped

6" off. The processing 19.00 isol ate brush border

7 menbr anes took place as descri bed above. To renove
cytoskel etal fracti ons1,-1the brush border nenbrane

g vesicles fromrat smal{4intestine were treated with
KSCN as chaotropic ion. To prepare brush border

11" menbranes fromrabbit &8all intestine, rabbits were

13* 20 sacrificed by intraa\ggnous injection of 0.5 m of an
aqueous solution of 2.%5¥ng of tetracaine HO, 100 ngy

34*of mbutram de and 25 g of nebezoni um i odi de. The

small intestines were renoved, rinsed with ice-cold
43* physi ol ogi cal saline @2 frozen in -
44 - 09
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 ana[ogously:
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to 12 weeks. For preparatlongqf t he nmenbrane
- vesicles, the frozen intestines were thawed at~30C in
‘a‘water bath 25 and then the mucosa was ‘scraped of f.
Exprimental partt o gi ve nmenbrane vesicles took place as
descri bed above. To prepare brush border nenbrane o
vesicles from.pig intestine,“jejunun1segnent55_fT0n1a
freshly slaughtered pig were rinsed with ice-cold
_isotonic saline and frozen in 30 plastic bags under
Exarhpleojen at -80C. Preparation of the nenbrane vesicles
. took place as described above. Preparation of brush
border nmenbrane vesicles fromthe renal cortex of the
rat  kijgney 10 January 2007 29 Brush border nenbrane
| es\were prepared fromthe cortex of the rat
the nethod of Biber et al. The kidneys from
ats (200 to 250 g) were renoved and the
¢ps cut off each kidney as a layer about 1 nm
-~ The kidneys 5 were taken up in 30 nml of
H@e-cold 12 oM Tris/HCl buffer (pH 7. 4)/300 nivi
manni t QI 4 honpgeni zed with an Utraturrax shaft
for 4 x. 30 seconds while <cooling in
afoiSg ice-cold distilled water was
fol | owgd } it 850 | of a 1 M MCl12
: [ Af0r 15 nminutes was foll owed
by centrifugation at 4 500 rpm (Sorvall SS-34 rotor)
for 15 mnutes. The precipitate was 10 di scarded, and
t he supernatant was centrifuged at 16 000 rpn1for 30

3-(drMethoe- ph&ke&)ut—b%}f&#;ﬁatrmydtm?/Q}hgdnqutrmtrwhtetrﬁﬁqctm -pyfan-2-
uffe H7.4)/150 MM O mannitol /2.5
ylo%@a@&e 3%%’?& ngn a Potter-El ve] hem honogeni zer
(900 rpm and addition of 720 I of 1 mM MyCl2 sol ution

was followed hy incubation_at OC for 15 m nutes. The
supernatant resulting after centrifugation at 4 500
rpm(SS-34 rotor) 15 for 15 m nutes was centrifuged
at 16 000 rpm for 30 ninuteg The sugernatant was
honogeni zed by 10 strokes iR\ 60 m of 120 mM Tri s/ Hepes
buf fer (pH 7.4)/280 nM man , ayd TRE resulting
suspensi on was then centri at 20 000 rpmfor 30
m nutes. The preci pit nded in 20 nM

OH 0

A o~ 1

S _ >

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

2gof 1-(3-hydroxy—‘thiophen-2-yl)-ethanone are dissolved in 120 miof
dichloromethane and stirred with 6.4 g of 4,5—diacetoxy—6-écetoxymethyl—

- 2-bromotetrahydropyran-3-yl acetate, 1.4 g of benzyltributylammonium chloride, 6.4 g
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mannitol using a tuberculin syringe with a 27 gaugduary 2007
needl e and was adjusted to a£0 protein concentration '
- of 20 ng/m . Measurenent of the glucose uptake by
brush border nenbrane vesicles The uptake of
of ;[:di&ﬁglurrah&rbedatgl antb$@ hbbwhter sh 2RO €67 20'R ”f‘ﬂfsé!ﬂxﬁle constltuents

veS| cl ve ég nﬁasured by the nmenbrane filtrati
ragen..the fraleis GeneRntratednd ie crustsi mbduct mixture is
suspension in 10 oM Trj es buffer (pH 7.4)/300 mv
PR Gl Bhet Shromalearaphy 455 100 oot /B htans s 8y The
M [14C] D gl ucose and the appropriate
proagﬁgwm fha neresular weight ef 47216t Cpgitip0118)s MB(QRAUTY (M+H*) is
10 nM Tri s/ Hepes buffer (pH 7.4)/100 nmM NaCl/ 100 mM
obtginegs ¢ er |ncubat| on for 15 seconds, the transport
process was opped by adding 1 ml of ice-cold stop
sol Ui on (10 m\/l Tris/ Hepes buffer m*réH d) / 150 mM KCl)
and @ suspensi on was | ' y filtered
through a cellulose nitr menbr ane
f|CIer . m. &5 mm di anet er, ei cher & Schull)
rder a vacuum 10 January 2007 0 ff®m 25 to 35
Thepfilter W [
i EachF melhsur bremt—wes rie
e or_triplMsate~@et erm nation.
i ol abel ed syibstrates, the

(Qui cRszi/nt 1, Zinsser Analytik GrbH, “f 3
Mai n) , d the radioactivity was determ ned by |iquid
scintillation neasurenent. The neasured val ues were

b) 3ol Methaxyhemyhr 1-[8-63, ﬁ15te@ii1adrt:;ngB-bﬁdroujt/metdlqu-é@tfathlro pyran-
n r n n n r

2GR BBy BIS sy chom Fum nascence <

472me 2 A15-dikeibxg- Giééét‘éﬁyméﬂ'fgél(ﬁfﬁc"etﬁrtﬁao?ﬂgﬁ63" ﬁgxwglretrahydro-

activity on the basis of 5 'dat a obt ai

pyrar-34ys poetateaseadissolve@ R0 nileiahethaRSIEENE 5USNoPAY @erOCHg
menbr ane vesicles for C= sel ected substances. (T

solufiba dn otetharm] @es ad&‘gdbﬁ @n@m%me@!ﬁtﬁk Wdfd@'iyde are added
thereF g?ﬂe }nn?ﬂ ure is sr.ﬂ)rred at 22°C for 2[) h, he m:xture Is neutralized with a
little dilute methanolic hydrochloric acid and concentrated, and the residue is purified

by chromatpgraphy on a silica gel column (dichloromethane/methanol = 6:1). The

product with the molecular weight of 422.5 (C2H220gS), MS (ESI): 423 (M+H") is

obtained.
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56* 2.8 30 * R-D-gluco form The preparation of

vari ous exanples is described in detail hereinafter,

c) Jufé-Metaory-phenylF-arBo@mMlS-tahydrbry-B )éynheﬂ‘\?f-t%tra hydro- ?yran~2-

: obt ously: 10 January 2 07 31 Experi nta
yloxyk *OP?B(‘:M Dropan rene s HOO HOOOSO0

10@ ?Mg{]?ﬁ%% Bﬁla?\gi 15[% @% .2 ’t%}arrbﬂy ar h?ld¥oxynt11¥tﬂylste¥rghydro-
pymh&eylpxyhﬂmﬂmm—}y}jmropen@waﬂe lyogenated dissclved in 10 mi of
ethanol with about 20 mg of 5% palladium on carbon in a shaking apparatus under
slightly elevated pressure (about 4 h, TLC check). The catalyst is filtered off, the
filtrate is concentrated, and the residue is purified by column filtration (SiOs,
dichloromethane/methanol = 6:1). The product with the molecular weight of 424, 5
(C2oH2405S), MS (ESI): 447 (M+Na* )ts obtained.

‘a-D-Acetobromoglucose was used as 4,5-diacetoxy-G-acetoxymethyl—

2-bromotetrahydropyran-3-y| acetate in the synthetic sequence described above. The

-glycoside of example 1 was thus obtained in R-D-gluco form. This also applies for all -

examples described below. If, however, a-D-acetobromogalactose is used, then the
glycoside is obtained in the B-D-galacto form, if a-D-acetobromoallose is used, then
the glycoside is obtained in the 8-D-alio form or if a-D-acetobromomannose is used,

then the glycoside is obtained in «-D-manno form.

The following exemplary substances 2 to 6 are prepared by the same synthetic route
as described above in example 1:

OH HO
HO

O

-
S

HO
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4, 5-Di acet oxy- 6- acet oxymet hylgg2- (-2-.acetyl -t hi ophen 3-y
| oxy) -t etrahydro-pyran-3-yl

1- ( 3- hydr oxy-t hi ophen-2-yl) -

15 acetate 2 g of

et hanone are dissol ved in

120 m of | di chl oronet hane and stirred with 6 4|g of
Examtgilacet pxy- 6- acAt oxynet hyl - Ar MS or
2- bronot etr ahydr opyran-3-yl| acetate, 1.4 g of LC/MS
32 of potassi um c@rbonate and 1. 2\. .Of owat er - af 22C
for 20 h. {l nsol up onsti tjuents reEved- by fo)
filtration, the filtrate ig concentyated.and the crude
proguct mixture i purifigd by col um Bhromatography
(Si et hyl acet 1 n- heptfane = "%: ;e proguct
with the nplecular weight df 472. 5|—|2>4011 S}, ms OK
(C): 473 |(MtH+) .is 5 obtaijned. 0 HS CHO O00j0/00
HOP‘(YO} OO/IfOOI~c~
Q
5 Ao
0
6 Lk/
D OK
Example 7:
_ HO
HO
O
HC
HO

2-Hydroxymethyl-6-[2-(4- methoxy—benzyl)—th:ophen—3-yloxy] tetrahydro—pyran-

3,4,5-triol
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- 3-(4-Met hoxy-phenyl )-1-[3- (3,4 5-t |hydroxy 6- hydr oxym
et hyl -t et rahydr o- pyran- 2-yl oXy) -t
i ophen-2-yl]-propenone 472 ng. of -

ExémipielBacet oxy- 6- acetoxynethyl 2-(2- acetyl-thlophen 3-y
| oxy) - tetrahydro- 10 pyran-3-yl acetate are dissol ved
in 20 n of nBfhanol, and 5 m of 1 N NaGCH3 sol ution
i'n nethanolare Jdded. 410 ng “of - :

4- met hoxy-'bérzal gdehyde are added thereto, and the

‘m xture is st at 22C for 20 h. The mixture is

neutral i ged W little dilute nethanolic
hydr ochl ori ¢ a¢i-diand concentrated, and the residue is
purified by chroma¥ogr&phy on a silica gel colum

(di chl or onet@ne/ mef hand
the nol ecul ar wei ght™g
423 (MrH+) is  obt\ai ned. HOHO HOHO 0 0O HO O
HOO OS 0'S ao 10 J&nuar y&& 33-¢)

- 3- (4- Met hoxy- phenyl ) - ?-[ 3- (374, 5-@ri hydr oxy- 6- hydr oxym
et hyl -t etrahydr o- pyran- 2-

yl oxy) -t hi ophen-2-yl]-propan-1-one 100 ng of

(4-NefHoxyRHap)- [ef(s wﬂnwdﬁ&ytéah@d%%é’c}iﬁftgﬁxhﬁdr%lfp%rré’ﬁ‘-%oxy)-

et hyl -tetrahy

= 6:1). The 15 product wth
3 C20H2208S), MS (ESI):

thfqWﬁBrQ-Squeih?I)lOm&n ophen- 2-yl ] - propenone are

ssotyed—in-10 . of 5 ethangl with

about 20 ng of 5% pal | adi um on carbon in a shaking
apparatus under slightly elevated pressure (about 4
check). The cat aI yst is filtered of f __the

h,
fi{ltrate i s concentrsg nd the residue i§
/oW col umFfiltrati SiO ' di chl or onet hang
6:1). The produst wlth the molecul ar wei
(C20H2408S), MO (ESIY: 447 (MrNa+) is obtapnef.
a- D- Acet obr onogl ucose was used as
4, 5- di acet oxy-6- acet oxynet hyl -

a) (4-Mgatbexy- pheawy&ﬂm}hmy—thfqdhea%yatrﬁe!mnbh@ synt hetic
2.7 A YR SRS e SRR

i ttrachioride are addedto a solutlon of 2.3-g of 3-methoxy-thiophene and
3.4 g of 4-methoxybenzoyl chloride in 50 ml of dichloromethane while cooling in ice.
The mixture is stirred at room temp. overnight. For workup, 75 ml of 2N hydrochloric
acid are added and the mixture is extracted three times with dichloromethane. The
combined organic phases are washed tw;ce 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, ethyl acetate/n- -heptane = 1:2). The product with

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

OH 0

w
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007
gI ycosi de of exan‘pl e | was thus obtained in I'1- B ﬁ”“aB’Z
form This also applies for agg exanples descri bed
bel ow. |f, however, a-D-acetobronogal actose is used,

" then the 15 g|yCOSI de is obtained in the |13-Dgal acto

b) (33'HﬁjTOW-WWGQ-gbﬂédeoﬁy@heﬂyI)SﬁahahBﬁ@ t he
co obtalndlnthef3 D-allo formor if
993 nig Is:ta‘fl Z)e(ai"g'elM’th'Qﬂﬁ@ﬁ -2-Md-ragthanenelare dissolved in

20 ‘h‘ﬂtcﬁ'd?'?@hdﬁfbr@n'@t %nfdof Al o}_gs[)cfno{ %g%@%éﬁg@ﬂ?% gpfﬁge complex

substances 2 to e prepare

' aref added. The mixturess lstltred & Iooore tempexmmnh@ réactiar |!f5|@onipléi@ (TLC

34 Exanpl e A A
cheh)” T4 Yign piron g ey art Bidraen several Amgsiwith Ok 0

dichlotdmetanedhe organic phase is dried and concentrated, and the residue is
purified by column chromatography (SiO2, ethyl acetate/n-heptane = 1:4). The

product with the molecular weight of 234.3 (C12H1g03S), MS (CI):_ 235 (M+H") is

obtained.
HO
HO
OH o 0
H
9 ’ 0
_—_—
S HO
o~ O
S ~

c) (4-Methoxy—phenyl)-[3-(3,4,5-trihydroxy-6-hydroxymethyl-tetrahydro-pyran-
2-yloxy)-thiophen-2-yl]-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 benzyltrib_utylammonium

“chloride and finally 3 m! of water are added. The mixture 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 ml of 'methanol and, afterr addition
of 35 ml of 1N NaOCH3 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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-5 2-Hyd 37
-roxymnet hyl - 6-[ 2- (4-met hoxy-benzyl) - thlophen 3-yl oxy] -t
' etrahyd ro-pyran- 3,4,5-trio) 10 January 2007 35
- thesplhsine %fom@ogmpm@smlcamf esults in the product with the mo!ecular

' hen 3-(3,4, 5-trihydroxy-6- hydroxynethy
-'-Wefght gF fsﬁtﬁ éf(gaég}%@éaé) ﬁ%@ﬁl) 897 (M+H ), 235 (M+H -gluc)
- 'thi ophen-2-yl]- mathanone O+d 0 SO0

HO HO
HO HO
0
HO 0 HO
HO 0 1. NaBH, HO
N — N
\ 2. H,-Pd-C \ d
S P o

d) 2—Hydroxymethyl—6-[2-(4-methoxy-benzyl)-thiophen-3-yioxy]-tetrahydro-pyran*

3,4,5-triol = Example 7

41gof (4-methoxy-phenyl)-[3-(3,4,5—trihydroxy-ﬁ-hydroxymethyl-tetrahydro-pyran-—

2-yloxy)-thiophen-2-yl]-methanone are dissolved in 200 ml of tetrahydrofuran + 20 ml
10  of methanol, and 500 mg of sodium borohydride are added. After the reaction is

complete (TLC check, dichIoromethanelmethanollconb. ammonia = 30:5:1; about

O

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-S-onxy}-B-
15 - hydroxymethyl-tetrahydro-pyran-3,4,5-triol is obtained as crude product which is
~purified by filtration through silica gel.

(ﬁi - 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 paltadium on carbon is added
as catalyst, and the mixture is hydrogenated while shaking vigorously at 22°C. and

20  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 (SiO2, 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
25 obtained. | |

Alternatively, this compduhd can also be prepared in the following way:
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) .
4- Met hoxy- phenyl) (3- nethoxysghlophen 2- yI) nethanone
m of tin tetrachloride are added to a solution of
g of 3-nethoxy-thiophene and 10 3.4 g of
t hoxybenzoyl chloride in 50 ml of dichloronethane
hile cgoling inice. The mxture is stirred at room
np. owarni ght. For workup,. 75 m~ of 2N hydrochloric
and are/added and the m xture is extracted three
LLEES wot h di chl or onet hane.: The conbing@)organic
washed twice with each of 2N i um
solution and water, and tHeén th¢ solvent is
is purified

—

5
.3
- e

(Dg_-bf\)l\)

oERTOVE vacuo, and the crude product
by iltration (Si02, ethyl acetate/nbheptane =
1:2). t he nol ecult¥? of 248.3
(CM3HLZ03S) ¢ 1 249 (MrH+) is obtafned QO O CH O
0/ y..2007 b) (3- HdeOoxy-t
her 2- I PY) (Y P nethago
of
(4- met hoxy- phenyl) ol'f)xy-t hi ophen- 2-yl) Het han o~

are dissolved in 20 m of dry dichloronethane, and 7
m of boron tribrom de/dinethyl sulfide conplex are

dded, ., T d | th
226 g, ﬁ%’ﬁhféf '9&8&% PS @%tggbhgtelkéy?ﬁhﬂgnefgprt-&g%clpbt;ha;ydro-
pyﬂaﬁtzl?/l‘ﬂﬁlteﬁ{y! %Bgta?é%hé‘ﬂféggivéﬁ\(ﬁﬁ%l df 2{5%?%”"’1@% ang gooled to 0°Cin -

or onet hane ani ¢ phase
an iasnleaiht 0.5 mblpf tmnmlathyiehloecmlldue alna 15aumigfdfeddiim @%hﬁ’ﬂbrohydnde

h acet at e/ n-hept ane =
%%‘LCPI% e 5%’%"%“?4; a)é/'él}h%ﬂ' eawtiogHs séireddar 2h. The reaction
miﬁ@bﬁ_gt%&_?l%g) %ltﬁ@o(rﬂ af-didhidrondthbre bitd fMBFY PFSugn el and the

organic phase is washed with 20 ml of saturated sodium bicarbonate solution and
20 mi of sodium chloride solution. The residue is purified by column chromatography

| (SiO2, ethyl acetate/n-heptane = 1:2). The crude product is taken up in methanol,

and 1 ml of sodium methanolate solution (10 mg/mi 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 ml of methanol and filtered. The residue is washed with 20 ml 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 (C1gH22078),

MS (ESI): 400 (M+NH4") are obtained.
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(4- Met hoxy- phenyl) [3-(3,4, 53g| hydroxy 6- hydroxymst hy
- I-tetrahydro pyran- 2-yl oxy) thi ophen-2-yl]-nethanone
= Exanple 8 2.8 of
Pre(paraw ok{a- meﬂphqﬁhMbh-i&})mimmmghﬂyﬂath%r{@none
are dissolved-in 15 350 m of . dichl oronet hane,
12.64 g of 3,4,5-triacetoxy-6-brono- tetrahydropyran- /
- 2-ylrethyl acetate, 15.4 gyof. potassium carbonate, 3.6
g oMTenzyl tributyl ammnl chloride and finally 3 n
wat er are added. FH ure is vigorously i rred
0
Ee/a

/at\room tlenp. for Aft@'r the reaction is,
fed through SiQ2 with \h

|l ete, the resid fter fil trat+®n and AN

oncentration OgNfil
acetate/ heptane = 1:2. The solvent is 20 renov and
the residue is taken up in about 300 nml of nethanol

and, after addition of 35 mM of 1 N NaOCH3 sol ution
1 h. This is

[ fhanol, stirred af roomtenp. for _
5 05;”& ﬁmqu{aﬂémq ipalissnived S ml ek dichlosdinethane. 968 mg of -
: f
4 anﬁEwl%éﬁghl or Onet Eéneﬁlﬁ? %%%'Ppgg%ﬁ}l e ?i?o-ﬂtc in an ice

batt30F er0696 mypbii Alemirhans érictilatide areaddesd Eﬁd tﬂlé%rgfa@floﬁ idltired at
t aki ng up th

. C v Tﬁégidhjl{ﬁo{ehgﬁ\%g"@é Co%egatﬁlh%énhﬁﬁdﬁwtgmd stlrred for
15 MRTRAANEDG 15 6f dBhiBrarRbinahb e HIANYAL brd i phide IS parated

sol uti on. Chr omat ogr aphy on silica ge
10 off, wieshad withi $0hmd béOJﬁJm’letanlsadlum/hygmx:dB‘ s@8forfand 50 mI of saturated

sodﬂggﬂ%ga%%t%g %E%)Bm?’gqgﬂtéjnlsul ﬁﬁc? p@%;age:g The resultmg

mixtfire Ezth@ﬂ'p%rrﬁeb bB( coann chromatography (SiO2, ethyl acetate/n-heptane).

The product with the molecular weight of 263,27 (C12HgNO48); MS (Ci): 264.25

(M+H™) is obtained.
15 (3-Methoxy-thiophen-2-yl)-(4-nitro-phenyl)-methancne 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
( D route: |
20

OH HO
HO

0

O
et
S .
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- 2- Hydroxymet hyl - 6-[2- (4- net hoﬁ& benzyl)-thi ophen 3-ylo
xy] -tetrahydro-pyran- 3,4,5-triol = Exanple 7 4.1 g of
(4- met hoxy- phenyl ) -[3-(3, 4, 5-tri hydroxy- 6- hydr oxynet hy

| -tetrahydro-pyran- 2-yl oxy)-thi ophen-2-yl]-nethanone
are dissolvad in 200 m of; tetrahydrofuran + 20 m 10
oFX@BIM8&nol | and 580 ny of| sodi um ba&rohydride dre * Ms or
added. Aften the reaction jis conplete (TLC cheqk,
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—thehl eromrethanelnethanol / canc ammopnia = _30:5: 1; abdtﬁ"MS
30-60 mn), (water is added and the m xture is -
extr ctedt$reet' S wth eth acetate— The
conbf ned or gani c %ses arle dr over maghesi ym  OK
sul fate and{ concentrated.
2-{2-[ Hydr oxy- (4- net hoxy- gheny| )-nethyl]-th
i opH®n- 3-yl oxy} - BHGH _ OK
hydr oxynet hyl -t et rahydro-pgyran-3,4,5-triol{is obtai ned
as crude prpduct which is| purfified by filgtratton
t’hrqqgh sil|{ca geCH,The er&ti rg amount is di sso|ved irbK :
about 800 nl of dry ethang gnd the sol ut]i on .
saturated wth argon in a|shali ng apparatus. Then dry
pal Lgdi um oh carhpR,i s added Jas catalyst,| and]the
m xtire is hydrogenat ed whil e [shaking vigdrous]y at QK
22C. and -20] at nospheric pressyre for 6-7 . Affter the
reaction is| conplete, theimxtjure is filtdred (with
suct,hon t hrjough &C}%arify ng lfayer, and the sol vent is
renoved ina(vacuo. e repidu¢ is purified by ccolumgg
chr omat ogr gphy (Si 02, dicpl orIrret hane/ metfthangl =

9:1). (TLC pl ates devel opged wjfth 10% sul fyric |acid).
The product with the nolecul §ar wei ght of [382./44
(C18H2207S)', Ms (ESI): 383 (MtH+), 22T (M¥H+-gluc) is
25 obtained. Alternatively, this conpound can al so be
prepared in the follow ng way: 10 January 2007 38 O
OHO QHOOO0O QO OHO

Example A | Ar MS or

LC/MS

.14 CH» "x[:::l\ OK
o F

15 CH2 OK

17 CH» OK

16 CHy O\ - | OK
. NO
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3,4,5-triacetoxy-6-[2-(4-nmethgky-benzyl)-thi ophen- 3-yl
oxy]-tetrahydro 5 pyran-2-yl-nethyl acetate are

dissolved in 4 m of acetonitrile and cooled to OCin

an'®ce bpat h.ci¥, 3 Al or osi | ane ggad 191
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th 30 ml |of
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sol ution. The resildue is pu ed by coljum

chromat ggr aphy ($i 02, et hyl ate/ n-heptane = 1]2).
The cruge product [is taken up nmet hangl, and | 7&1
of sodiym net hanollate solution (10 ng/ m] i n nethanol)
i L0dded. They, sollution.is-stirred at 22C foOKL8 h
and, aftjer ad&ticn of Anip st 15 (K+|form,
diluted{with 10 m] of net and filtered. The

resi due{i s washed|wi met hanol , the
Ulﬂdlli cphase +s—¢oRcentf the residue
cifr'onat ¢gr aphled on sl f  t HeKpr odfict
with theg nol ecul a L . BH2207S), M5
(ESI): 400 (MtNH44#) are oW q . January 200(

39 Prepa;ration of
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bath. Then 696 ng of al um num

d0 .IJannuga,/ 2007 -_

and the reaction mxture is cool ed

tr28hl or
OC for 4
i ce-wat e
di chloro
separate

de @Hg a

r and stir
het hane- ar
d 10 off,

h. The r¢

ded and the reaction

@ added to- 100 mn

nd 100 nml of
& ani ¢ phase is
mashed wth 50 M of [0.5 nDIar

StigKed a

t
of

so2B um h
sodi um ¢
and conc
purified

acet at el

ydr gxi
hlog?gg
entrat ed.

€ S
Sq

by col unm
n- hept ane)i.

ol uti on and SUpfje of Sjarur
‘ i um su

[ ution,
ig mxturg is then
sgFaphy (Si 02,] ethyl
The product with tHe nol ecul ar

welght o
I S obt ai
- (13- Met hg
is then
__.e_)(..a_rmln

f 2@31 7 (
ned.
xy-thlophe
converted
7 into _exsd

Cl12HONQ4 M5 (Cd): 2464. 25K ( Mk
n-2-yl) tro-phenyl)-rret hanot
as describ€d “IpN way gf exanple f
opl ary substance 16. The fol | ow

eﬁ@nplar
synt het i
10 Janus
K 10 ¢

y s@bbt ang
c Croutg
iIry 2007 4

[HOH OK

es 9 bd byQOKhe s

10_24nar eqpr epar ¢
p: 20 O HO%OO ~\ A &
10 Exanp or

32

CHz

OK

L Ms 9 (C
O,

33

CHa2

OK

34

CHa

OK

fate

)

e
or

g
e

S

2

le

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") andfor M + 23

(MNa").
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CH2 K 19 CH2 K 20 CH2 X / 21 CH2 X C/ O 22
CH2 OF &K O \F 23 CH2 OK 24 CH2 XK

Example 35:
o. ,OH

HO 0]

HO CH

5 4-[3-(3,4,5-Trihydroxy—6-hydroxymethyl-tetrahydro—pyran-2—yl0xy)—thi0phen-

10

15

2-ylmethyl]-benzoic acid

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

freeze dried. The crude product is then purified by column chromatography (SiO»,

dichloromethane/methanol/acetic acid/water = 8:2:0.1 :0.1). 45 mg of the product with

‘the molecular weight of 396.42 (C18H2008S), MS (ESI): 414.45 (M+NHg") are

obtained.

Example 36:
' HO OH

OMe
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27 CH2 OK 10 J n10Jaynuary20(}7
25 CH2 OK OH 26 CH2 K 'O ON, 27 anua

2007 42 28 CH2 OK's 29 CHZ 4 K 30 CH2 X COCN 31
CH2 -~~~ OK 032 CH K a,s'33 CH2 OK 34 CH2 OK CF3

O The indication MS/LCMS is O( means that the

 2hutroeunathyhde-fat(ahetriogiirrgr ot RN WS- fotrapydro-

| s M+l (MH) and/or as M-l
'Vfw@ 4?%@3 10 January 2007 43 Exarrpl e 35 OOH OH

S 0HOO | |
Example 37:

HO OH

- OMe

2—Hydroxymethyl-6-{2-[2-(4-methoxy-pheny!)-vinyl]-thi0phen-3-yloxy}—tetrahydro-
pyran-3,4,5-trio}

a) 3-Methoxy-thiophene-2-carbaldehyde

1.03 ml of 3-methoxythiophene are dissolved in 2.3 mi of dimethylformamide. While
cooling in ice, 1.06 ml of phosphoryl chioride 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 chloride solution, dried over sodium sulfate and concentrated. 840 mg of the

product with the molecular mass of 142.18 (CeH7028) are 6btain_ed. MS (ESI): 143.0
(M+H™).
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HO OH 5

4-13-(3, 4, 5- Tr|hydroxy-6-hydra5ynethy|Ttetrahydro-pyra
‘n-2-yloxy)-thi ophen- 2-yl nethyl]-benzoic acid 46 ng of
4-13-(3,4,5-trihydroxy-6-hydroxynet hyl -t etrahydro-pyra

n:2-yl oxy) -t hi ophen-, OMg| net hyl ] - benzoni tr |éﬁdare

di ssolved in a m re of 5 m of nethanol 2 m of
10 25% strengt h{/pot\gssi um hydraxi,de sojjutjon and

heat ed at 7-Ofor§ ~The solution is{ilted with 10
m of water. and neutr@lized with 2N HCI'S"They resul ting

solution is freeze dfed. The crude productoi s then
purified by colum chromatography (S Q2

. . etic acid/vvaier =
b)sprmxmbbhémrbgfml@P gépr oduct with the rml ecul ar

of; 2@ %f %ﬁé%gyigiog&wmalﬂehﬁm BR Yissdlvdd 455 mi Oof o
di&%%@ar%%@ﬁng %é%tnbﬂmdm dime%hyl sH%decompfex are dissolved
in 2 nityod dichyoretristhabe {aﬁd b&dé&t@ﬂé"@é%t!@ﬁ %Bbdti})p Eﬁ@'&slﬁuégh ® stirred

t et rahydro- pyran-3, 4, 5-
foré%er? 'éwq\f@ag\%n ieixigre }Qcp@reé iRt30 mi of water, and the mlxtli:]re is
t 0o -
| extf)adéf%ﬂ’ %Qﬁ?i%%l\{mt%(ﬁni éf %J%hl%ﬁorﬂgfh%%)éyed%ﬂetnrxtle I nglnned Iorgamc
phases are washed with 30 ml of saturated sodium chloride- solution, dried over

sodium sulfate and concentrated. 140 mg of 3-hydroxy-thiophene-2-carbaldehyde

with the molecular weight of 128.15 (C5H4028) are obtained. MS (ESl) 129.0
(M+H").

c)4,5- Dtacetoxy-G-acetoxymethyl 2- (2-formyl-th|ophen 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 8.2 g of benzyltributyl-
ammonium chloride are dissolved in 850 ml of dichloromethane. 7.5 m! 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 sulfate and evaporated. 60 ml of ethanol:water (9:1) are added to the




: _ 1
pyran-3,4,5-triol 10 Ot O S S O a) 0 January 2007

3- Met hoxy-t hi ophene- 2- car bal dggyde 1.03 nml of .

3- met hoxyt hi ophene are dissolved in 2.3 ni of

di met hyl formam de. While 15 cooling in ice, 1.06 ni
resgtinghbyydsly foam) @nd the reseltiaddimd: prétipaatels iltefdEoff with suction.

reaction _solution is added to ice, and the solution
Thepradugtiwith theomaleckias weight: 458i4u/G Adp0xi Sg MS (ESI): 476

sol ution. The aqueous phase is extracted 3 °tines with
(M28Hal") isfobdaieedy| et her each 'time, and the conbi ned

organi ¢ phases are then washed with 50 m of saturated

sodi um chl oride solution, dried over sodiumsulfate

and concent

ed. 840 %g of the 20 product with the
mol ecul ar 720 (C6H702S) ar g Pt ai ned. A@
(ESI): 143.0 . 10 January 2007 09
CS (S Qnéo roxy-t hi ophen-2-carb yde 200
ng of 3-metho I ophene- 2- car bal gadty are @i ssol ved
in5mM of di romet hane. 880 ng of baron

tribrom de-Ab@ret hyD sul fi deconptex are dyssolved 5 in

5 m of dichl t hane and added to 88 rea®ion
sol ution. Theffsohution is stirred for 18 The
reaction m xt poured into 30 m of/vva er, and
the mixture is “extfjacted 4 times W th 28d

di chl oronet hane eac® ti ne. The conbi ned or ganll
phases are washed with 30 m of saturated sodi'um

~chloride solution, dried over sodiumsulfate and

- d) 332 %;ﬁ?%a?éfﬁ%éﬁmn%ﬂomaemaI-)d@km@detrahydropyran-2-
yimethyl acetate
3.30 g of 3,4,5-triacetoxy-6 -(2-formyl-thiophen-3-yloxy)-tetrahydropyran—2-ylmethyi
acetate are dissolved in 60 ml of dioxane. 6.43 g of methyltriphenylphosphonium
bromide, 5.37 g of potassium carbonate and 0.25 ml of water are added, and the
solution is refluxed for 4 h. The solution is concentrated and purified by column

ﬁ.!tration. 2.89 g of the product with the molecular weight: 456.47 (C20H24010S), MS
(ESI): 479.10 (M+Na"); 474.10 (M+NHg4") are obtained.

AcQ OAc AcO OAc

AcO 0

OMe
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10 with the nol ecul ar wei ght of 128 15 (C5H402S
obtained. M5 (ESI): 129.0 (MgfH), 0, OO0 O OHO O

O S OS O 15 c¢)
Di acet oxy- 6- acet oxynet hyl - 2- ( 2- formyl -t hi ophen-3-y

e) |3o4e§)Trta@et<aWy®r{2rb8*(‘&m6hvky-pbeﬁﬁlﬁvm g*tlﬁépﬁe@%yloxy}»

N tetfwéﬁﬁ%g—t%&lﬁe%ﬂ%c%taﬁar bal dehyde,

10

15

20

6- acetoxynethyl 2-[5- |sopropyl 2- (4- met hoxy- benzoyl ) -t
hi ophen- | oxy] -tetrahydro- pyran-3-yl) acetate, 37.0

14§ rag of)a iangtear6dRAainyl-dndpbers- @lmy)hemzwclrblfow.dz-ylmethyl
ved in 850 m

o B O &2 TN ihyprigtosta padenargen, and ¢ he
Triogelohéxyipiisshifes( 1] 3-bri(2 @ 6 eirhthy BeRyn Hhe af Bl

extracted with water and satur

2-ydigeneliRanzytigenelnshenigand/\o dsmieﬂde @3imge dlssle%d i QdnpI6H
wat er

dlcﬁlﬁrg gg-:eagf%? IS, %tngidtpg @@gfg h%tg%%ﬂggqﬁrtrpﬂ@( forgh. The

are a

reaté‘hﬁt ergjg‘ﬁ?‘?%”%ﬁ%&ﬁ F\ﬁ%ﬂﬂ%ﬁﬁ@%ﬁ; E.u’gﬁ Cal rﬁa{oatg'fphlys(SiOz,

gk g scoohs ). 45l SRRATLI ASobl i or s

IS O
(Cﬁ@-@ooﬁa are obtained. MS(ESI). 575.20 (M+Na*).

OMe . OMe

) 2- Hydroxymethyl 6-{2-[2-(4-methoxy-pheny!)-vinyl]-thiophen- 3-y|oxy}~tetrahydro—
‘pyran-3, 4 ,5-triol = Example 37

150 mg of 3,4,5—tnacet0xy-6-{2-[2—(4-methoxy-phenyl)-vinyl]—thiophen~3.—yl6xy}—
tetrahydropyran-2-yimethyl acetate are suspended in 10 mi of dry methanol. 1.0 mi 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 ml 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+NHy") are obtained.
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3, 4,5-Tri.acet oxy- 6- ( 2- vi nyl -t hgophen- 3- onxy) t et rahyd
ropyran-2-yl met hyl acetate - 3.30 g of
3,4,5-triacetoxy-6-(2-fornyl -thi ophen-3- onxy) tetrahy
dropyran 2-ylmethyl acetate are dissolved in 60 ml of -
6. 43 of methyltriphenyl phosphonium 10 -

of potaSS|un1carbonaKp and
wat er ~added, and the solution is\ef)uxed for 4
ion is concentrated and pyrifhed by colum
"~ 2.89 g of the productH
meight 6.47 (C20H2401 C5), M

47 e)
3,4, 5 -[ 2- (4- met hoxy-.
ophen- ydr opyr an- 2-yl
ng of

3,4,5-triacetoxy-6~("2- VOM4d - t hi ophen-3-yl oxy) -te
ropyran-2-yl nethyl 5 acetate are dissolved in 2 m of
di chl or onet hane under argon.
' rjc cIohe hi ne-[1, 3-bi s(2, 4, 6-trinethyl phenyl)
9) 5’ }I'I Sj E%‘r&{ -met Oxy-phenyl) ethyl] thiophen-3-yloxy}-tetrahydro-

Pwan¥j4QQH8i;g%ﬁ%ﬁb%ﬂ%?e]rUthen'U”(lv) di chl oride (23

di ssol di chl oronet hane) i s added,

50 m@pftmby@wumemynas{m[ea(ua@etrmrpﬁeefygwﬂpfh.@pﬂbn 3! Ibey}

oncentrat ed purtf

tetrafifdrorias: %J,.!é%otgp 2reydissgiver in1t) mé of mredhanaly0 mge«:fanaalad:um on

R e .

for {R/eNEbe catalyst is filtered off and washed with 60 ml of methanol, and the
organic phase is concentrated. The residue i is chromatographed on silica gel (ethyl

OMe

acetate). 18 mg of the product with the molecular weight of 396.46 (C19H2407S); MS
(ESI): 419.05 (M+Na®), 414.10 (M+NHz").

The following exemplary substances 38 to 50 are prepared by the same synthet!c
route

. OHHQ
HO

O

O
O
S

HO




OO0 HOOH OOOHO ' ~Y 0 OO0 --cnemnm-- Ho o o' &faguary 2007
Ove Ove 15 f) 4 _ _ _
2- Hydr oxynmet hyl - 6-{2-[ 2- (4- rret%oxy- phenyl)-vinyl]-thio
phen- 3-yl oxy) -tetrahydro- pyran-3,4,5-triol = Exanple
37 150 ng of ' :

5t riacetoxy-6={2-12-(4- get hoxy- phenyl)-vinyl]-thi

E’E%ﬂ%'ﬁ’ 3-y! _oxﬁ- t et rahydroﬁman 2-y|l dShyrlLGIMS ale are

fet-hahret—1-—0—-_of 2

solutiogn is stlrred at 2 20 18 h. Anberlyst 15
(H fonm is added fand t tion is diluted wyth 10

pen i f l:n y—feth
yhancllc Ihla_g\ifg utib ng/ m{) is &M¥ed. The
o .85

m of MeOH and fi I%rered "3nd the residue is washed
n Zy 1m e LTl Ui; TEe—Of Ualll 4 nhgsa IQ :
\(l:%ghcentrat(e:gl da{_ﬁdthe re e i S p|r|f|e -'”f)y
chromafj ography on gilicyg 100 npg of the proEuct
wi th the nol ecul ar |wei gh 394, 45 (C19H2207S), M
(ESI): [417 (MeNa+);| 412 (I\/H-NHLQJ) re obtained. [10

S HO-HO-O-HO O S

uary Z208u=c4p HOOHHOOH S 0O
e M C‘Ef - - 0K
2- Hydr pxynet hyl - 6- {{2-[ 2 et hoxyt phenyl ) -ethylj]-thio
phen- 3}yl oxy}-tetrahydr o~_53 (SEP B, 4,5-triol =

Exanpl g 36 50 ng of]

g
o1 5

2hy dr pxXyTEh by 0- {4 [2= (4 ethoxyphenyk—vayH] - thi o
phen- 3yl oxy} ©\ OK |

42 -CH=CH- ... : oK
OH

43 -CHp-CHo- Q OK
" F

44 -CHp-CHap- @ oK
| cl |

45 ~CHy-CHa- @\ OK
N OFEt

46 ~-CHao-CHy- Q "OK

47 -CH2z-CHo- CL | OK
' ' OH




0J
t et rahydro- pyran 3,4,5-triol are dissol ved in. 12) rﬁmua{yzow

met hanol .

20 nmg of paI | 'adi um gp

activated carbon are

added and the solution is stirred under a hydrogen

atmosphere for 18 h The catalyst is filtered off and -
welhed MER=EY.8H,01 © and T he t0gprgam R
phase ik concentr ted. &@Si due s chr onat ogr gphed -
on siligca gel (ethyl ¢) . g of the product
with the nol ecul ar (i ght mﬁf (C19H2407S) ; M5
(ESl): 1419.05 (M+Nat), 414.10 1+) The fol |l ow ng
eﬂ@rrpl ry. ces 38 t 50 are repar y [rT sane
synt het|i @Hgi‘cﬁ%ﬁ oH O HO @ gﬁﬁ Ar S
10 Ja, uary 7 49 Exanp Ar NS or LG M5 BE

- CHECH| OK “£'89 CHECH- MO [CHECH oK OBt | 41
=CH=CH| OK 42 CH=CH CK C]—|4 CI-I2-CH2- X

50 -CH=CH-CHp- C[ > OK

‘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

2-Hydroxymethyl-6-{5- :sopropyl—2 (4 methoxy-benzyl) thlophen~3-yloxy]-tetrahydro-

(MNa™).
5
Example 51:
HO HO
HO
0
HO
' 0
~
s
O/
pyran-3,4,5-triol
10
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alF 44 -CH2-CH2- OK I~ O | 45 -CH2-CH2- OK OF 38’

CH2- CH2- OK 47 -CH2-CH2- OK51aOH 10 January 2007 50

48 -CH=CH CH2- OK Owe 49 -CH2-CH2- OXK CH2 Owe 50

CH=CH- CH2- O OK O The indication M5/LCM5 is OK neans
a) 3-Benzylnxy-Sebepmopsl-thieptiens-2daehoxyititeat ed  conpound was

1.1 g%tz(%g rﬂgm%h%%o)@g%pggg{ﬂ %qq%ep@]f;(p@lt\)”@\l;ﬁﬂ)@ ?yrlll?c/:ho\svere

~ synthesized by a process known from the literature [H. Fiesselmann, F. Thoma,

Chem. Ber. 1956, 89, 1907], are dissolved in 25 m! of dimethylformamide (DMF), and
2.83 g of cesium carbonate and 1.72 ml of benzyl bromide are added. The reaction
mixture is stirred at 22°C for 72 h. Then 10 mi of methanol are added and, after

30 min, 100 mi of saturated sodium bicarbonate solution and 50 ml of water are
added. The mixture is extracted 3 times with 70 ml of diethyl ether each time. The
combined organic phases are dried over sodium sulfate and concentrated.. The crude

| product is purified by column chromatography (SiOz, ethyl acetate/n-heptane = 1:4).

The product with the molecular Weight of 290.4 (C1gH1803S), MS (ESI): 291 (M+H")

is obtained.

b) 3—Benzyioxy—5-isopropyl-thiopﬁene-Z-carboxylic acid

1.16 g of methyl '3-benzyloxy—5—isopropyl-thiophene-2-car_boxylate are dissolved in
10 ml of tetrahydrofuran (THF) and 10 ml 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 (C15H1303S) MS (ESI): 294
(M+Na") is obtalned
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roxynet hyl - 6-[ 5-1i sopropyl 2- (512 nmet hoxy- benzyl ) -t hi ophe
n-3-yl oxy] -tetrahydro- pyran-3,4,5-triol 10 OH O YOO
O o~ \ S010 January 2007 51 a)

ar boxyl at e, whi ch

synt heS| zed by a pr_ocess fromthe

erature [H Fiesselmann, F. oma, Chem Ber.

&) 89, 1907], are dissolved in 25 m of

mam de (DVF), and 5 2. 3% 9 of cesium :

and 1.72 nl of benzyl brgm de @re added. The
n Tppture is stirred at 22&for jf2 h. Then 10

Snet hanol are_addedgand, aft 00 m of
t urat ed sodi um bi car bonat e sol uld_o O M of
er are added. The m xture is/extracted 3 tines

with 70 ml of diethyl ether each\tinme. The conbined
organi ¢ phases are dried over sodium sul fate and
concentrated. The crude 10 product is purified by

col um chr omat ogr aphy (Si 02, ethyl acetate/n-heptane =

o) 3 Bbheyiothe-isoaps LN RS SlarGhrepific 4

(Cl6 180 V5 ( ESI (M-H I's obtain
86Mgpf3- beﬂz)dpxy -5- 1sopropyl-throphene—z-carboxyhc acid are dissolved in 30 ml

~of dichloromethane, and 560 mg of N,O-dimethylhydroxylamine hydrochloride and
2.3 ml of triethylamine are added. After 15 min at 22°C, 2.3 mi of a 50% strength
1-propanephosphonic anhydride solution in acetic acid are added, and the mixture is
stirred at 22°C for a further 18 h. The reaction mixture is washed twice with 70 ml of
water each time and once with 70 mi of saturated sodium chloride solution. The
organic phase is dried over sodium suifate and concentrated.

The product with the molecular weight of 319.4 (C17H21NO3S), MS (ESI): 320
(M+H") is obtained.

O/

d) (3-Benzyloxy-5-isopropyl-thiophen-2-yl)-(4-methoxy-phenyl)-methanone

860 mg of 3~benzyloxy—5—isopropyi-N-methoxy-N-met_hylthEophene-2-carboxamide
are dissolved in 50 ml of tetrahydrofuran (THF) and cooled to 0°C in an ice bath, and
31.3mlofa 0.5 mqlar 4-methoxyphenylmagnesium bromide solution in




10

15

20

15 b) 3-Benzyl oxy- 5-i sopropyl -t hi ophene- 2- car box ]January2007
acid 1.16 g of nmethyl 53 o
3- benzyl oxy- 5-1i sopropyl -t hi ophene- 2- car boxyl ate are
di ssolved in 10 m of tetrahydrofuran (THF) and 10 ni .
tetrghydiofuranaire adeedaAlier 40 ingn, e ice bath isfrenicvet iamh the reaction

Th
ol Ao B 57 s GeASEG i Bpart
solltitn arecadded fupee rebétidrimibligre, @hﬁrm’ls%@feﬁtw ce Mgh 180 ml of

COO|In in ICE t he reactlon thUFEIS‘a
mefwyl ac@rtaw each time. Jheppmbiaed organiaphasemare \easrm:wmm 70 ml of

satﬁl"’éﬂ ed sﬁ%&hgnr é@ﬁmée %ﬁluﬁényﬁré S@t%qﬂ]e s} fg%%{:@l@ﬁ%@ed The
B R e

1_3?\]3 obt ai ned. 10 January 2007 52 OOOO OHS -~\
O S o)
Thfg.r%m&)ufmﬂgghgé%@@aﬂwérgh& BE86E BN CY:MBLOYST, MO PESNE367 (M+H")
is oBtdiead.y| oxy- 5-1i sopropyl -t hi ophene- 2-carboxylic acid
are dissolved in 30 M 5 of dichloronmethane, and 560
my of N, O-di met hyl hydroxyl am ne hydrochloride and 2.3
of triethylam ne are added. After 15 mn at 22C,
m of. a 50% strength 1- pr opanephosphoni ¢
dride solution in acetic acid are added, and the
exture is stirred at 22C for a further 18 h. The
p ' ' ' i i m of water
d s@di um-

and once with 70 ml of saturg
ol ution. The 10 organi c phasg_i
fate and concentrated. The ) wth the
wei ght of 319.4 (L17H21 ‘ '
ned. OO

0/
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
fime. The combined organic phase is extracted twice with 30 ml of saturated sodium
bicarbonate solution each time and washed once with 50 ml of saturated sodium

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

The product with the molecular weight of 276.4 (C15H103S), MS (ESI): 299
(M+Na") is obtained. |
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( 3- Benzyl oxy- 5- i sopropyl -th| &ghen- 2- yI) (4 met hoxy- phe
nyl ) - met hanone 860 ng of

3- benzyl oxy- 5-i sopropyl - N-nmet hoxy- N- et hyl t hi ophene- 2-
carboxam de are dissolved in 50 m of tet{raphydrofuran
(THF) and cooled to OC in an ice bath, asdf 1.3 n of
a 0.5 nol ar 4- met hoxyphenyl magnegj um romdie solution
in 10 January 2007 . 53 tetrahydro an gre added.

After 30 nmin, the ice bath is renovied and the reaction -
mxture is warnmed to 22C. After on 0 m of
saturated sodi um bicarbonate soljutio added to

t heQteaction mxture, and it is tr
methyl acetate eactPti md) Th

d The crude pr oduct

pgraphy (Si 02, et hyl ac@
,.\A/lth t he nol ecul ar '

(2H22038) M5 (ESI): 367 (MH+) is obta' ned. 10 O

0O OO0\ \'S SO0-~ ¢e)

( 3- Hydr oxy- 5- |sopropyl-th|ophen 2-yl)-(4-met hoxy- pheny

" (%%rdie?é*a”"— PR B2 0P mptharyhareyi-tighen-
-yIBW])tefFBhii@rB%Waha‘B -yiigc %e&?ol ved in 20 m of -

di chl or onet hane of a 1 nolar solution of
380p0g o (Shyﬁmngﬁ aepmpybtrhgphmulz#yi)al@ -methxgxphenyl)-methanone,

' 848%8 Iak‘ %" H%ce oxy-b‘al égetgggr%ethy? 2tbhr8mro-te%ralhycri]ro -pyran-3-yl acetate,

1.43 g of potassium carbonate and 71.1 mg of benzyltributylammonium chloride are
dissolved in 20 ml of dichloromethane, and 1.20 ml of water are added. The reaction
mixture is stirred at 22°C for 40 h. 50 mi of water are added to the reaction mixture,
which is extracted twice with 50 ml of dichloromethane each 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 welght of 606.7 (ngH34O1 25), MS (ESI): 607 (M+H )

is obtamed

O
0] O
T
J\ | 0
o) O 0
T O
o M4

0/




10

!" ] .
ot

20

25

solution. The solution is stirred at 22C for
The reaction mixture is pour& into 50-nl of mater
and the mixture is extracted twice with 30.- ml of

di chl oronmet hane each time. The conbi ned organi c phase

9) (fs>-Biaceiptelracaioymethyl-2(b-isopuipybat(drmethe xy deinayh)-Htiophen-

: t t d hed th 50
3-yﬁ){x§€f9‘?ﬁﬂ?ur a?gtngé ﬁﬁ%g%gﬁl IodeZnso}Aﬁtsi gn ogffe\é\ﬁ over

6300g cmm;ﬁ,udjubaewxwma cetozﬁmew-eqs-lJ&moggt@m-memw-beﬁzoyi
col unm chr omat ogr aph hyl
fh'%’@‘@f‘ f%’{r igitalydre-pyran-3- Yﬂﬁceéat@cﬂietdmd\ted ine30 ml of acetonitrile

o RE150 ¢ ko150 SRR 6 oo

sodiom Waﬁblﬁbr?@dr@:le Srelf)dde&l Qlt‘l?]'lt‘ief Bzath és removed a?d Ehe reacti?n is
acet oxyne - i sopro - (4-ne
stlrr%g)g‘gr E‘a@ﬁg Iyqu/qigﬁgﬁa Added %/o the reactlon r%lxtﬁr%a which is extracted

lrat &t

i MY et e 31 Rl e o
wadhedwittn 50 omesf saBsratethsadium chloride solution dried over sodium sulfate

4, 5- di acet oxy- 6- acet oxynet hyl - 2- br ono- tetrahydro pyr an
and- czpry:ient[aadaﬂ' be crudet pragiust isppurifies byncalampaaomatogtagiy (SiO2,

nmg of benzyltributyl anmoni um chl oride are dissol ved
ethylracgtatqun -gptane /b bnet hane, and 1.20 M of water are

ed. The reaction mxture is stirred at 22C for 40

TheleOQUCW'“MhQA&‘P&CUéﬁf veighieef 992.7 Fezohianf) 18, MSRS) 593 (M+H")

éo whjch is extracted twice with 50 m of
is ojfaiR%r omet hane each time. The conbined organic

phases are washed with 50 m of saturated sodi um

chl oride solution, dried over sodiumsulfate and

concen d. The crude product is purified by colum

chromat gqgraphy (Si 02, ethyl acetate/n-heptane = 1:1).

OY 0 : OH

o)
_ HO
0 0

0 o HO o)
N OH
Y \ \ N
o] s | s
o o

h) 2-Hydroxymethyl-6-[5-isopropyl-2-(4-methoxy-benzyl)-thiophen-3-yloxy]-

tetrahydro-pyran-3,4,5-triol

450 mg of (4,5-diacetoxy-6-acetoxymethyl-2-[5-isopropyi-2-(4-methoxy-benzyl)-
thiophen-3-yloxy]-tetrahydro-pyran-3-yl) acetate are dissolved in 20 m! 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), ﬂltered 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.

1. £0 panuary 2007
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The product with the nol ecul ar wei ght of 606.7 10"3”“"‘“?007
(C29H340125), M5 (ESI): 607 GBFH ) 15 is obtained. O
O-00-0 0Q-000000 io00_ O~ 10 January 2007

. Exqmp%s@zaf@e%wow GISUBRg Rt by Ihesarse symhetpyoute stating from

3- hQ&P&?(X?ﬁﬁééé}ue@éﬁﬂgﬁﬂlc gméfé %éf\lm o %ey ﬂeratﬁn}é (! [ eglse}mann |
F. 1(h<br5a dCheret Bey - @me@oxwmmys R0 SUmeRR P4l 2 Mdd Bhem.

1) -
- 19%ﬂ|?xy ??ﬁé&y a%y@trna Kﬁﬁaﬁt@.,ﬁwtm 2000107841880 ):ved in

30 M of acetonitrile 5 and cooled to OC'inan ice
bath. 1.31 m of trimethyichlorosilane and 652 ng of
sodi um cyanobdpdhy@i de are added, the ice bath is
rermv_edﬁédth regction is stirred for 2 h. 100 nl
of water to the reaction m xture, which is
extracted twcelwith 70 mM of dichl oronmethane each
time. The_ i p@d organi ¢ phases are washed with 50
m of sdi@rated sodi um chloride solution, dried over
sodi um sul f at 410 and concentrated. The crude product
is purified by] colum chromat ography (Si 02, ethyl

acet at e/ n- hep ape = 1:1). The product with the
nmol ecul ar ‘ (C29H36011 S), Ms (ESI): 593
(MW i s obdaiged. OOHO OO OHOOO--'

H 15 O -
2- Hydr oxynet hyl - 6-[ 5-i sopr opgl -2- (4- met hoxy- benzyl)-th
i ophen- 3-yl oxy] - tetrahydro-pyran-3,4,5-triol

Example | Ry MS or
LC/MS
52 @ | 0K
53 HH7\" | oK
H
54 P
FFEo | OK




. 450 my of o ; : 10 January 2007
(4, 5-di acet oxy- 6- acet oxynet hyi7- 2- [ 5- |sopropyl 2-(4- mét
hoxy- benzyl) 20
t hi op 3-yl oxy] - tetrahydro pyran 3- yI) acetate are
Ex%mgl%o{%%ed in 20 M of methanol, and 0.41 m of a 30%
strength net hanol i c .sodi-um net hanol_a_t e solutionis '
added. - The reaction mixture is stirred at 22C for 1 h
anddOafter addition of Anberlyst 15 (H forn) :
d and washed with 30 ml of nethanol. The
HQiutibn is concentrated. The product wth the
nol B ar wei ght of 424.5 (C21H2807S), Ms (ESI): 447
84) is obtained. 10 January 2007 56 Exanples
4 bel ow are. prepared by the sane synt hetic

adi@s kno filom t he Iitera.ture [ H Fi essel mann, F.
Thoma N7195¢7 89, 1907-1913; MD. Miullican et

: 34, 2186-2194; G M Karp et
Q8<1080.]: 5 OHOH HOO HO O
S CRL\ I / OExarrpIe R-M5s or LCOMS 52 OK 53 H
K H54 F F~F K

_ 5 3-(3,4,5-Trihydroxy-6-hydroxymethyl-tetrahydro-pyran-2—yloxy)~N—benzylthiophene-
Q 2-carboxamide

10
a) 3-Hydroxy-thiophene-2-carboxylic acid
10.0 g of methyl 3-hydroxy-thiophene-2-carboxylate are dissolved in a mixture of
90 ml of tetrahydrofuran (THF) and 90 m! of methanol, and a solution of 25.2 g of
C “; - lithium hydroxide in 25 ml of water is added. The reaction mixture is stirred at 22°C
15, for 18 h and then heated at 55°C for 6 h. The reaction mixture is concentrated to
~ 50mlina rotary evaporator, acidified to pH = 1 with 2 molar hydrochloric acid and
extracted 3 times with 50 ml of t-butyl methyl ether each time. The combined organic
phases are dried over magnesium sulfate and concentrated.

The product with the molecular weight of 144.2 (CsH403S), MS (ESI): 145 (M+H") is
20  obtained.




10 Jan uagyZOO?
57 10 January 2007 Exanpl e 558 HO HOHOOO HOH
5 5
3- (3,4, 5-Tri hydr oxy- 6--hydr oxymet hyl -tetrahydro pyran 2
-yl oxy) - N- benzyl t hi ophene- 2-car boxanm de OH OH C01~1
S SO0O0 -10'a) 3-Hydroxy-thi ophene-2-carox

Ho.0 g of nethyl OH

t hi ophene- 2- car box.yl at
é%} 90 nmi.of tefrahydrof
met\hanol , and a sol ution of 2 _
hydroxpde in 25 ml of water is added. e reaction
mxture is stirred at 22C 15. for 18 h*and then heated
at 55C for 6 h. The reaction m xture is concentrated
to 50 m in a rotary evaporator, acidified to pH =1
b) NiBemzgl- mdroxmzmmnem—camamw extract ed 3 tl mes

r each tine.

148008 PRuorenibpRehs 2 bakica g ara dspolvag 7 400 m of
5 dlcﬁﬁfdrﬁétﬁaﬁ@ daﬁd)QCﬂ‘lH 6fl§‘t9nzy 'ﬂ% O@g’ﬁbg@hf%ﬁ l)?@% sfrength

nmol ecul ar wei ght of 144.2
1-praparephpspharic abhwmﬂajsoiuthom bracety 200 3re 58déd TBe reaction

mixture is stirred at 22°C for 2 h and, after addition of 100 m! of saturated sodium

- ydro

l'ithium

bicarbonate solution, extracted ﬁNice with 100 mi of dichloromethane each time. The
combined organic phases are washed with 100 ml of saturated sodium chioride
10  solutien, dried over magnesium sulfate and concentrated. The product with the

molecular weight of 233.3 (C12H11NO2S), MS (ESI): 234 (M+H") is obtained.

- - . 0
° 0 | 0;\ J 1 o

c) 3,4,5-Triacetoxy-6—(2-benzylcarbamoyl—thiophen-3—y|oxy)—tetrahydro-pyran-

15 2-ylmethyl acetate

1.12 g' of N—benzyl-3-hydroxy-thiophene-2-carboxamide,- 3.16 g of 4,5-diacetoxy-
6#acetoxymethyi-2-bromo-tetrahydro-pyran-3-y| acetate, 3.30 g of potassium
carbonate and 235 mg of benzyltributylammonium chloride are dissolved in 25 mi of
dichloromethane, and 2.00 mi of water are added. The reaé_tion mixture is stirred at
20 ~ 22°C for 40 h. 50 ml of saturated sodium bicarbonate solution are added to the
reaction mixture, which is extracted twice with 50 ml of dichloromethane each time.
‘The combined .org'anic phases are dried over magnesium sulfate and concentrated.
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--- N COHS CS O b)
N- Benzyl - 3- hydr oxy-t hi ophene-88 car boxani de 1. 44 g of
3- hydroxy-t hi ophene- 2-carboxylic acid are dissolved in
100 m of 5 dichloronethane, and 2.18 m of

- Theberurdgl preidnet isniried yrdolwfin thbHatdgrame) {]SIOQ, ethyl acetate/n_

1- pr opanephosphoni ¢ anhydri de sol ution’ih acCet
heFﬁﬁ@eadblébl The reaction nixture is stirred at 22C for
h and, after addition of 100 nl of saturated sodium -
Th%P@&’luﬁbWHhéhg ralecwar weight af 663.6t (@2k,9NOR 1 $HMSI(ESH): 564
hl oy onet hane each tine. The 0 conbi ned organic
(M’%h;é%e W@inediashed with 100 m of saturated sodium
chloride 10 solution, dried over magnesium sul fate
and concentrated. The product with the . nol ecul ar
wei gt -6f 233.3 (C12H11 NO2S), M5 (ESl): 234 (MrH+) is
obtaified. O ~O0O0 OH~-O0O0 0-J, OOOO 0 Sc) -
o 3.4, 5Tri acet oxy- 6- (2- benzyl car banDyI -thgophen 3-yl oxy
>L etr ydro- pyran- 15 2-yl net hyl acetat 12 g of
T .

nzyl - 3- hydr oxy-t hi ophene- 2- car bok@qi de/ 3.16 g of

et oyynet hyl - 2- br ono- tetrahydro% n-3-91 acetate,
5

nmoni um chl ori de are di in5 m
¢ _hane, and 2.00 m of added.
[

m Xure tirred at 20 22C N
M~ of satuPated sodi carbonat e sol uti ontage adHed
to the reaction m xty€, which is extractedtvvlce

with 50 ml of dichloronethane each tine.

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

600 mg of 3,4,5—tr:acetoxy—6-(2-benzylcarbamoyl-th‘iophen-3—y|oxy)—tetrahydro—pyran-
2-ylmethyl acetate are dissolved in 40 mi 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 HCJ solution and .concentrated.'

The crude product is purified by column chromatography (SiO», ethyl acetate/ -
methanoi =10:1).

The product with the molecular weight of 395.4 (C18H21NO7S), MS (ESI): 396
(M+H") is obtained.

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




- poplars (3 O ot bl et At a) 15 ot h =
Togtr-apt orvzT ety r—agetat e—ohetaalo .
Ex%gE% l The pfbduct wWth the mBecul ar wai afp/LEiM8o4. 4
~ 6618HP1

_ o . e - L 10 January 2007
The -conbi ned organi ¢ phases are dried over nmagnestum i

sul fate and .concentrated. 108&Danuary 2007 59 The
crude product is purified by colum
chromat ogr aphy(Si 02, ethyl acetate/n- heptane = 1:1).
The product with the nol ecuPlkH@ei ght of 563.6
(C26H29NOL1S), MS (Eagb 56 H+) is obtained 5 O
OOHO OHO OO O HO ~~0 HOO HNS ~~H
d) ' ' _ IR
N-Benzyl43-(3,4,5-t(qﬁﬁ 1 Chydr oxynet hyl -t et r ahydr o
- pyran-2-yl oxy) - thiophe -carboxamide 10 600 ng of
3,4,5-triacetoxy-6-(2-benzy®car banoyl -t hi ophen- 3-yl oxy

) -tetrahydro-pyran- 2-ylnethyl acetate are dissol ved

in 40 m of methanol, and 440 of a 30% strength

met hanol i ¢ sodi um net hano \at e sol UtiAn are added. The
reaction mxture is stirr gt 22C for 2 h,

neutralized with 0.5 nolar nethanolic HCl sol ution and
concentrated. The crude product is purified by colum

N Ry AV (EPN) « . 396 MFHF) TS [obtajyped
Exanpl es@a%% bel ow arg gpar ed by |t he gflalkerre
synthetic route: ' '

OMe

57 -CO-NH-CH>- ~~.©:o> OK
0

58 -CO-NH-CHy- @\ - OK
F
| ok

F
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10 January 2007 60 OHHO HOHO O OA Ar S Exanpigy 2007
WQA\2004/8B76CKE 56 - CO- NH- CH2- 63K al OMe 57 - COnpiEbB003/006841

OK O58 -CONHCH2- OKF O F 10 January 2007 WO

2004/ 007517 61 PCT/ EP2003/006841 Patent clains: 1. A

conmpound of the forrulal 5 HO HOONn 1 A HOO

OyCl 'R (4y OH R2 oyC2 |

Patent claims:

1. A compound of the formuia |
HO '
HO n
0
R1 A _
HO o/@ ( —R |
Cyc2
OH R2
_ ' R5 R4

in which

R1, R2 are hydrogen, F, Cl, Br, I, OH, NO2, CN, COOH, CO(Cq-Cs)-alkyl,
COO(C1-Cg)-alkyl, CONH2, CONH(C1-Cg)-alkyl, CON[(C1-Cg)-alkyl],
(C1-Cg)-alkyl, (Co-Cg)-alkenyl, (C2-Cg)-alkynyl, (C1-Cg)-alkoxy,
HO-(C1-Cg)-alkyl, (C1-Cg)-alkoxy-(C1-Cg)-alkyl, phenyl, benzyl,
(C1-Cy)-alkylcarbonyl, where one, more than one or all hydrern(s) in
the akyl and alkoxy radicals may be replaced by fluorine; -

SO2-NH2, SO2NH(C1-Cg)-alkyl, SO2N[(C1-Cg)-alkyi]2, S-(C1-Cg)-alkyl,
S-(CH2)o-phenyl, SO-(C1-Cg)-alkyl, SO-(QHz)o—phenyl, S02-(C1-Cg)-
alkyl; S0O2-(CH2)o-phenyl, where o may be 0-6 and the phenyl radical
may be substituted up to twice by F, Cl, Br, OH, CF3, NO2, CN, OCFs3,
(C1-Ceg)-alkoxy, (C1-Cg)-alkyl, NH2: |

'NHa, NH-(C1-Ceg)-alkyl, N((C1-Cg)-alkyl)2, NH(C1-C7)-acyl, phenyl, O-
(CH2)o-phenyl, where o m’ay be 0-6 and where the phenyl ring may be

substituted one to 3 times by F, CI, Br, I, OH, CF3, NO2, CN, OCFs,
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R5 R4 - in which 10 R1, R2 are hydrogen F, d, %?:Jaqu’aryzow
OH, N2, CN, COOH, CCXCl Co) e kyl, COQ(C1l-C6)-al kyl,
CONH2, CONH(C1-C6)-al kyl, CON[ (C1- CB)-aI kyl] 2,

(C1- C6) - al kyl, (C2-Co)- al kenyl, (C2-GC6)-al kynyl,

% éﬁ;é @ OB (CACHRIT Kl MG oyl N(C1 Cop
hydr ogen?%yéﬁg’lée% %&bye ébﬁéfgf%@&g@r cal s nay be

repl aced by fluorine; S02-NH2, SO2NH( Cl-C6)-al kyl ,
SC2N[ ( C1- C6) - al kyl'] 2, S—(Cl CG) al kyl ,

A oo (e BP S alarein erR i or o G A0 n e
?W6czngyé'|@®ﬁ]ﬂ%5l05@'a9g_e reﬁ%ﬁ%gﬁ#ﬁ%%%g 8H8 andther by

C1- 0B) ---kqe0), CtHBHALEYE. N - -CHF-, -CFo-. -
(I\IH-(Cl)O-gj) ik kyl)( N((ClH-%G)g g k%f% - &2 +(5=0),

Fhe. pheft ?ﬁ%’@%"@@ﬂf@f (e e

F, d, Br, I, OH4 CF3, NO2, CN, OCF3, 10 January 2007
62 (Cl 06) aI koxy, (C1-C6)-alkyl, NH2,

N NH( Cl- Ch aaiuknber fidn Qo d6) - al kyl )2 SOZ-CH3, COOH,
COO- (C1-C6) - al kyl, CONH2; A is (CO Cl5)-al kanedi yl,
where one or nore carbon atons in the 5 al kanedi vyl

| Cydg ;ld ic gl @?)g_ %6 ﬂrﬁ@hﬁié?é’d é&ﬂ.‘ﬁé@gﬂj %Iﬂiﬂ%@gpﬁlﬁ;urated

- CF2-, n@g,_@jwere 14@3@) atom Maye &f)lacsdly D-or S;
-N((Cl Co6) - al kyl phenyl)- or -NH; n is a nunber fromO
to 4; 1OOQ/cl|sa3- to7msnbered sat ur at ed,

S T e T R
g}’%{ OC%?@@@F% -glEyl, CONI%_! CONH C1-C5)-alky!, CON[(C1-Cg)-alkyl]2,
(C1-Cg)-alkyl, {C2-Cg)-alkenyl; (C2-Cg)-alkyny!, (C4-Cq2)-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-NHz, SO2NH(C1-Cg)-alkyl, SO2N[(C1-Cg)-alkyllo, S-(C1-Ce)-alkyl,
S-(CH2)o-phenyl, éO-(C1-Ce)¥alkyl, SO-(CHz)o-phenyl, SO2-(C1-Cg)-
alkyt, SOQ-(CHz)o-phenyi, where o may be 0-6 and the phenyl radical
may be substituted up to twice by F, Cl, Br, OH, CF3, NOs, CN, OCF3,
(C1-Cs)-alkoxy, (C4-Cg)-alkyl, NHo: |
NH2, NH-(C1-Cg)-alkyl, N((C1-Cg)-alkyl)2, NH(C1-C7)-acyl, phenyl,

_ (CHz)b-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, CI, Br, |, OH, CFj,
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15 CO(Cl-C4) - al kyl, CONH2, C(]\IH(Cl C6) - al kyI
CON[ (Cl1-C6)-al kyl]2,- (C1l-C8)sml kyl, (C2-CB)-al kenyl,
(C2-C6)-al kynyl, (Cl-C12)-al koxy, HO- (C1-Co) - al kyl,
(C1-C6) - al koxy-(C1-C6)-al kyl, where one, nore than one

or all hydnoes) GaFi, qmtea)ﬁéém&%qgg-@%‘{ﬁw NAd R# 61-06)-a|kyt,

may be replaced by “fl uor

3-0(225'(06 k‘%l’)ké““%)?? SO8-6H5, S0P BO0TCs G-k, PONH:;

SO (CH2) phenyl S02- (Cl-C6)-al kyl,
S02- (CH2) o- phenyl where o nmay be O- 6 and t he phenyl

R3aadiR4l togethebwithiths cathdredtonms t:érrylMg tferR¥aré a $to Bembered,

OH, CF3 - C6) - al k
(C1- ce) SoﬁtWﬂ‘edCN rﬂﬁfﬁg@rwplﬁwx @gsatg;ated Kpy Cyc2, where 1 or 2

(o) o SrER MR Rl P o0 oy 0 5 na ez
ti rrescﬁ?ﬁ ?:%,B w“y B@QJWU%@%-Q@%SQV%%E}?W{,
NH( C1- 06(9%%3 ?'&%k%’%dé)e%f‘@s??”e)ﬁg @f@ip mabe replaced

COO (C1-,C6), - al and R4 together with
Che car BIDATADSNE) Eﬁéﬁ%&h%%w% CN e RXCardCa)-alkyl,
5 saturated, partially or conpletely unsaturated ring

oyc2, whedNHz, GONHEBahaliyb@GF3,iand he ring may al so

be replaced,by N, 0 or S, and Cyc2 nmay optionally be

RS substlttﬁaﬁdr@Qe'('Cl C6) - al kyl, (C2-C5)-al kenyl ,
(C2-C5)-al kynyl, where in each case one CH2 group nmay
be replaced by 0, or substituted by H F d, OH

and¢hs phmac@ﬁcamé%tﬁﬂl)a saits\therebf, CONH2,
CONH(C1-C4)-al kyl, OCF3, and R5 is hydrogen; and the
phar maceutically acceptable salts thereof. 15 2. A

2 omeonty neGrRINY s SFRALEAL T A it to o

thienyl ring in posmon 2.

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

R1,R2  are hydrogen, F, Cl, Br, I, OH, NO2, CN, COOH, CO(C1-Cg)-alkyl,
COO(C1-Cg)-alkyl, C‘ONHz, CONH(C1-Cg)-alkyl, CON[(C1-Cg)-alkyl]2,
(C1-Cg)—e!kyl, (C2-Cg)-alkenyl, (C2-Cg)-alkynyl, (C1-Cg)-alkoxy,
HO-(C1-Cg)-alkyl, (C1-Cg)-alkoxy-(C1-Cg)-alkyl, phenyl, benzyl, -

(C1-Cy)-alkylcarbonyl, SO-(C4-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. '

10 January 2007
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10 January 2007
3. A conpound of the formula | as cI ainmed inclaim1 -

or 2, in which 20 Rl, R2 areéldydrogen, F, O, Br, I,
OH, N2, CN, COOH, CQ(Cl-Cs6)-al kyl, COQ(C1- CB)-aI'k'yI,
CONH2, CONH( C1-C6) -al kyl, CON (C1- 06) al'kyl ]2

Cl- C8) --@-ky(C= keayl , al | i - -(S=
(G ) S oITRGR, e oL IR o Pz (50},

(G RO S NS s

nore than one or 25 all hydrogen(s) in the alkyl and
al koxy radicals may be replaced by fluorine;, Ais

( Co- C15)S@Inklm’fm1f|%/d)r3\/\/nere one or nore carbon aton(s)
in the alkanediyl radical nmay be repl aced

i ndependently of one another by 10 January 2007 64

Cyc10-, - (&85-to ﬁ%%ered Q_aﬁzrzatéoe %{na(ﬁ?(s%f@rated St tinsaturated

-CF2-, -(S=

—N((Cl oag,w%lape @Iﬂ@r@ﬁl‘) atoon mayHbe replacedebynOndre®; 2 or
3; 5 Cclis ab- to 6-nmenbered, saturated, partially
saturated or unsaturated ring, V\,here 1 car bon at om

R3, B4 i BfPhadiely FP o Bron gt i el 6 IS pel-aky,

R3and R4  together with the carbon atoms carrying them are a 5- to 7-membered

R5

%ﬁc‘f@&@a@wﬁ%ﬁ@ké&% BikGe)-aikyl, CONI(CH-Caalkylla,

(C2-C6) - al kenyl , (C2-C6)-al kynyl, (Cl-C12)-al koxy, HO

(Cl- oe) (& -@D-afl‘(ytl:](c@e@shalkenxl (@10@)3;au<zghy1y (C1-C12)-alkoxy, HO-
(Cl-A) - al kyl phenyl, (Cl-C4)-al koxyphenyl,

S- ( Cl- C6J+-8lgheplkyl, $01(C‘é)-ﬂﬁ<):xya cwcs) m@r chrm) -alkfpRenyl,

t han one or all hydrogen(s) he al kyl and "al koxy

r adi cal @(:ﬁ@}i)-a%xyﬁhér%m 8qeq- f@g JIIHHOSO -C&alﬂ?@l \@Héjre one,

R4 together wth e carbon ns ‘carryi n

5- to 7moeartieiresne o all hyéio‘g@n&sf)%ﬁ tHerhik I%r'id SFRBRH%(;?}:MS may
unsaturated ri (g % where on
the ri n@ef&qla@@ BY BHOFiegl aced by N O or S, and Cyc2

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 (C4-Cg)-alkyl, (C2-Cs)-alkenyl,
(C2-Cs)-alkynyl, where in each case one CH» group may be‘replaced
by O, or substituted by H, F, C!, OH, CF3, NO2, CN, COO(C1-Cyg)-alkyl,

CONHg, CONH(C1-C4)-alkyl, OCF3, and
is hydrogen,

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

R1, R2 | are hydrogen, (C1-Cg)-alkyl, (C1-C4)-alkoxy, HO-(C1-Cga)-aikyl, (C1-C4)- |

~ alkoxy-(C4-Cg4)-alkyl, F, Cl, CFs, OCF3, OCH2CF3 (C4-C4)-alkyl-CFp-,




15

25

1
20 may optionally be substi't ut ed by (Cl C8) - al k ({Januaryzom

(C2-Ch) - al kenyl, - (C2-C5)-al ggnyl, where in each -case
one CH2 group nay be replaced by 0, or substltut ed by
H F d, OH4 CF3;, N2, CN, COQCl-C4)-alkyl,

s s Mk L o %Q@%%?%fkﬁﬁ(%éraikvnw

i n whic ydr ogen, (C1-Cs)-alkyl,
(C1-C4) r%@égi?c@élf@l C4)-al kyl., (Cl1-C4)-
al koxy-(Cl-c4)-alkyl, F, d, CF3, OCF3, OCH2CF3
(C1-A) - al kyl - CF2-, ‘10 January 2007 65 phenyl,

A Gy S SR La’l‘é@?‘?' B B bt g2 groups
or (Cl- tHay alstaiertip YdoedVHye-fg -éﬁ_—% %ﬂ@ﬁ&&ﬁ}{_ CHF-,

may al so be replaced b
-NH, - d@BFo,, -O-CF2-, -O- n |s a nunber 2 or
Cycl is unsaturated ring, where 1 carbon atom may be
repl aced by O or S R3, R4, R5 are hydrogen, F, O,
Br, I, g\l (Cl-C6)-al kyl, (C1-C8)-al koxy;
N o3, dér@@jiﬁ'beé @& c4) - al kyl , COOH,
HO (Cl-C4) -al kyl, (Cl-C4)- al koxy (C1-A4)-al kyl ,
| ad -C2)-al kyl phenyl (Cl- C2) - al koxyphenyl, or 15 R3 -
Cycind R4 isogrsatenated eng Wﬁarboﬁ@@ﬂlﬁay be replaced by O or S;
-0 (CH2)p-O, with p=1or 2, OCF2-O
-CH=CH CH=CH, and R5 is hydrogen. 20 5 A conpound

R3, Ry, RB° %%ﬁ%%@ﬁén? @' Briobicta G ERe @ viaumliot, (64-Co)-sikoxy,
clalrred Id?: a&ﬁs 0.5, .in which
@] CF3, S-(C1-C4)-alkyl, CQOH, HO-(C4-C4)-alkyl, (C1-C4)-

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

R3and R4 together are -CH=CH-O-, -CH=CH-S-, ~O-(CH2)p-O-, withp = 1 or 2,
-0-CF2-O-, -CH=CH-CH=CH-, and

R5 is hydrogen.

5. A compound of the formulé I as claimed in claims 1 to 4, in which R‘.'Z. is

hydrogen.

6. A compound of the formula | as claimed in claims 1 to 5, in which
R1 is hydrogen, CF3, (C1-Cy)-alkyl, phenyi,

R2 - is hydrogen,
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: ' : 1 2007
25 Rl is hydrogen CF3, (Cl-c4)-al kyl, phenyl, q:\,éanugry
hydrogen 10 January 2007 6@gA is CH2 -CZH4-- o
- -C3H6, -CH(OH)-, -(C=0O - CH:CH- - CH=CH CH2-
- CO CH2-CH2- Or-CO-NH-CH2-: n is a number 20r 3

A Péﬁllaiciégﬁﬂé“r‘%ﬁﬂ'” 6 o h@dﬁliﬂq@‘@ o ﬁznbf
OCFB sé%% b&%%a &%B’t"h e

-CH-CH O, -O(CH2)p O, withp=1o 2, -O0CF2-0;"
- CH=CH CH.:CH-, and R5 is hydr ogen. 15 7. A conpound

n of the fiopaminbdr 26r8j ainmed in clainmse 1 to 6, in which
Ais -CH2- or -CH2-CH2-. 8. A conpound of the fornula
| as clainmed in claims 1 to 7, in which 20 Cycl is

henyl . ; | f.qr nul as cl ai ned |
Oy e s IF pySErABaHRE, Rhotd S cofidN oy o s oifced by s:
compound of the formula I as clainmed in clainms 1.to 8,
in which Cycl is nonosubstituted. 11. A nedi cament

R3,BdnR5 i siang hpdmgen, FpCk |0ROLN @wmoemds%palky‘l fC ISk ) dlkoxy,

one or nore of clains | to 10 medi cament

conpr i siEHYEheylNOCF306-¢ig, COMIPYpds as claimed in
one or

R3and R4  together are -CH=CH-O-, -O-(CHz)p-O-, with p = 1 or 2, -0-CF2-O-,
" -CH=CH-CH=CH-, and |

R5 is hydrogen.

7. A compound of the formula | as claimed in claims 1 to 6, in which
A is ~CHz- or —CH2-CHo-.

8. A compound of the formula | as claimed in claims 1 to 7, in which
Cyci is phenyl. '

9. A compound of the formula 1 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 cIaims 1to010.

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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nmore of claims 1 to 10 and one or nore bl ood
gl ucose-l owering active ingrefients. 10 January 2007
67 13. The use of the conpounds as clainmed in one or
nmore of claimse 1 to 10 for producing a nedi canent: for

the treatnment of type 1 and type 2 diabetes. 5 14. The
nmor e of’

13,07 T ude B BRSO nd ot cRied mans eamare Tataims 1 to 10 for
proUQmPlaﬂﬂleﬂic@%’erﬁ'féﬁﬂr%Qreélﬁ PTBFg‘béel %ﬁgyb%ofﬁigﬁ%@ N

as clainmed in one or nore o

conmbination with at | east one ot her bl ood
10 producing a

| - [ di f
4. Pt BY . AtnBSirdsCas BRimed T g Snmere o giams 116 10 for
produahgtaaﬁedibﬁmeTh%Méﬂ/eﬁﬁ?H&?od?@%S gd1ds as claimed in

one or nore of clains 1 combi nati on with at
| east one other blood glucose-|owering active

T BB A A A G 10
connmdamfmﬂh at (st bﬁé%éﬂﬂo@tﬂ gmbbgc:al%wéﬁg) agﬁf@ﬁﬂ@(ﬁeﬁsfer

-proélalrred in one or nore of clains

'¥tRe ASBedirRmend fartbe treatmont ofitype diand typethdiabetes.
pharmaceutically suitable carrier and converting this
mxture into a formsuitable for adm nistration.

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.



