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Descrlptlon Novel aromatic ¥l uoroglycoside
products containing said

De%%F i ves, pharmaceuti cal
n‘%ounds and t he use thereof 5 The invention rel ates

to substituted aromatic fluoroglycosi de derivatives,
hy3| ologically tolerated salts and

hei r
Nop;ﬁk,grogp 51 flugreglyeoside idervatives, inharmassuticad pesducts containing said

combBas SR havi ng an SG.T effect have
aP &éaﬁgéﬁé‘g%cl osé& in tothe literature. The
nodel for all these structures was the natural product

hl ori.zi n. Fromthis were derived the foll ow ng

The jryeatien iplates B st geematic ﬂuerwmﬁq,dequxweg their

R A S R Pl L o

2- (gl ucopyranosl yoxy) benzyl benzenes of Kissei (WO

0244 0228872 d, W0168660
Seyaral §f$ vg ?b&%fmﬁﬁ T 'f&anS%Eﬁ)é‘BC'alweaelrmwb@em visclosed in
the Q?efiﬁl‘i;ﬂ'@ Th/@dbepfe34) th@% Qé'rﬁé@?%? %er £ n%ﬁ}rgéé@q}ﬁt philorizin.

l% ycosi de benzam
Froguthissasreaderiveabthagolawing Biassesawtich-ae desgliyed in thespaiperty
Myers Squi bb (WD 0127128 and US 2002137903).

ngh%rl:)é‘lbwe known structures contain glucose as a very

pmépraénorﬁat glyééélﬂéé O?Tﬁﬁ% oEBbQ?@ i 628195?:?6 yl

sul fide conpounds for the tr at nment
dH@QQQ@@H@M @nﬁ@g&oaﬁa) known from US 2002/ 132807 EP

- S(OREHy sy E ey benraiobRIss RNCIRA I EE NG BoFo872 ano

wWanasgseenoxy- heterocycl oal kyl conpounds as skin
| i ghteners. Disclosed are conpounds with which it is
- glysepyRraosyoxyRyrazeles of Kissed andyljinomato (WO 9268440,

38368330 WA'BY5660Y =30 WO 6118147

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

- and C-aryl glycosides of Bristol-Myers Squibb (WO 0127128 and

US 2002137903).
All the known structures contain glucose as a very important structural element.

-Furthermore, diaryl sulfide compounds for the treatment of inﬂammatory and immune

diseases are known from US 2002/132807. EP 0 953 357 A1 describes in general
glycoside compounds as renal drug carriers and WO 95/23780 describes 4-
hydroxyphenoxy-heterocycloalkyl compounds as skin lighteners.

Disclosed are compounds with which it is
possible to prevent and treat type 1 and type 2 diabetes. We have now surprisingly

found that aromatic fluoroglycoside derivatives increase the effect on SGLT. These

compounds are therefore particularly suntable for preventing and treating type 1 and

type 2 diabetes.
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found that aromatic fluoroglycoside derivatives
i ncrease the effect on SGT. These conpounds are
therefore particularly suitable for preventing and

e.l and e In a first
!ngrn%% &tt' ‘?8'? groﬁﬂngtt%%ﬁm?‘P%‘”g H%E‘Gﬁ?fé“%@'the for mul a
IR7-R8 HOCYc2 R1 6 CYcl -RO FOR3An OH45
in which the neanings are Rl, R2 O+," IF or Hor Rl

and R2 = F, excl uding the Eg ombi nations Rl = F,
R2 OH and R1 = OR nde R =OH 10 RB OH
orH R2, R3 radicals

(Gi_eH):
{ Cl1- C8) -

where at | east

‘ or Q.'ond; is R4, R5, R6

L A%) - al kyl, CONH2,
CON{ C1- C6) - al ky|]2

A 506) al kenyl , (C2-C6)-al kynyl,
al koxy, HO( Ci - C6) - al kyI

al kyl - O (Gi - 08)-al kyl , phehyl, benzyl, it

bei ng possible for one, nore than one or al
. hydrogen(s) .in the alkyl, alkoxy, 20 alkenyl and
"7§%K?HBP

TMeARings 3re o pe repl aced by fluorine; SO2-NH2,

SO02NH( Gi - C8) - al kyl, SO02N[ (G - C6) - al kyl J2,
S- (G -0C6)-al kyl, S—(CH2) - phenyl, SO (G -C6)-al kyl,
R1SR2( CH2) Ol-hﬂéowH orRL a8 RTE)F, EﬂdclﬁdlnGQ the three comblnatlons R1=F,

and_t he phenyl

S02- ( CH2 I wh
o cal PRADOE N @&ﬁﬁmgaﬁﬁgﬁa@dtm REmOK 3. 5

OH, Cr3,
R3

A

R4, R5, R6

NO2, CN, OCF3,

OH or F, where at least one of the R1, R2 R3 radicals must be F;
O, NH, CHj, S or a bond;
hydrogen, F, CI, Br, I, OH, NOz, CN, COOH, CO(C-Cg)-alky!,

CbO(CrCs)-alkyl, CONH_, CONH(C+-Cg)-alkyl, CON[(C;-Cg)-alkyl],,
(C1-Ce)-alkyl, (C2-Cg)-alkenyl, (C,-Cg)-alkynyl, (C1-Cg)-alkoxy,

p HO(C4-Cg)-alkyl, (C1-Ce)-alkyl-O-(C+-Cq)-alkyl, phenyl, benzyl, it being
possible for one, more than one or all hydrogeni(s) in the alkyl, alkoxy,

alkenyl and alkynyl radicals to be replaced by fluorine;

S02-NH;, SO;NH(C1-Ce)-alkyl, SO,N[(C1-Cs)-alkyl]2, S-(C1-Cg)-alkyl,
S-(CHg)e-phenyl, SO-(C4-Cg)-alkyl, SO-(CHz)o-phenyl, SO2~(C+-Ce)-
alkai, S02-(CHz)o-phenyl, where o can be 0-6, and the phenyl radical
may be substituted up to twice by F, Cl, Br, OH, CF3, NO3, CN, OCFs,
0(C1-Ce)-alkyl, (C1-Ce)-alkyl, NHa;

NHz, NH-(C4-Cg)-alkyl, N((C4-Cg)-alkyl)2, NH{C1-C7)-acyl, phenyl,

" O-(CHz)o-phenyl, where o can be 0-6, where the phenyl ring may be

substituted one to 3 times by F, CI, Br, I, OH, CF3, NO;, CN, OCF;,
O-(C4-Ce)-alkyl, (C1-Cg)-alkyl, NHz, NH(C4-Cg)-alkyl, N((C1-Cg)-alkyl)a,
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25 O (G -0C6)-alkyl, (G-0C6)-afkyl, NH2; NH2,
NH-(Ci-CG)-aI kyl, N((G -C6)-alkyl)2, NHC -C7)-acyl,
phenyl, 'O (CH2)o-phenyl, where o can be 0-6, where
t he he b I o3tines b
Lhe p! rssznm%g@w eoq Néé?&sgg@ OORH; y

o (G - CG) al kyI (G - CG) al kyl, NH2, NH(CLl-C6)-al kyl,
N((C1- .
RN ﬂ@fﬁhe‘%ﬂ\ﬁ%ﬂ@ P@B%@P?é’ﬁé‘&?rﬂc atqms in the

bei ng p@l&aﬁéogflfrédlcﬁﬂé wréﬂﬁc%oqnaé Efdéritlyldf®ne another by -O-,
al kanedi yl ical to be replaced i ndependently of one

anot her -(§=0p, :CH5CH-GE3G-, -SCHEEHOH)-, GEBIF-, -GF2-, -(S=0)-,

ﬁ'ﬁ%?f) 0%30§H R C1%Q)Rﬁ'btlffsc@(cm%&am-eh?nyl) r-NHG

n a nunber fromO to 4; 10 Cycl a 3 to 7 nenbered
saturated, partially saturated or unsaturated ring,
n where 1amtanbani1rw(bta4epl aced by 0, Nor S; R7, RS,
RO hydrogen, F, d, Br, 1, OH CF3, NO2, CN, COO—|
COQ( C1-Co) - al kyl, CCXCl ) - al kyl, CONH2,
CycPONH( ClaChio 'ﬁ'rﬂféfhber@@‘![a(t&i%té@)paﬁ\ﬁ#cly &a’%ura’téd or upsaturated ring,
(C1-Co) - al kyI (C2-Co6)-al k dél ) -al kynyl,
( C1- C8) Wirekd s ;Ca@qmwbeaemce y O, Nors
(C1-C6)-al kyl -O (C1-C6)-al kyl, it being possible for
one, nore than one or all hydrogen(s) in the al kyl
R7, R&%IR%l hydiogen, F?Ol iBTeHOH CFL,Ue0L NEN 5@3“"@00(01-06) -alkyl,
SQ2NH( C- cgl) al k){ N[ ( C1- 06) - al k f}k
S (C1. ORI Go-akhC ek HiGnGel-alkyl, CON[(C1-Co)-alkyll,

iyl @Caié%% (SRR REIE YRl 2 EBkqory o

%henyl aﬂxgll-@a! (Clﬁﬁé)—bky&(ﬂgmﬂ-%otﬁlﬁylugfﬁegé pb%blb)'foFone more
(c1- op) n@]e oq\ﬂgoz ciqggen(q)pqtquj@yladmls to be¥ep|aced by
N( ( C1- Gg) ,ﬁ.{gyl)z NH( C1- C7) - acyl, phenyl, 25 O (CH2)o
phenyl , v%ere o can be 0-6, where the phenyl ring may

be subSOZ{NH,g(B@M@ Ge)talhﬂssméle(C@:s) dXkyllo] S-(@4-Ce)-alkyl,

3. NEcHy)o-phinyl, SO-(C;-Ce)-alkyl, SO-(CHa)o-phenyl, SO»~(C1-Ce)-

‘ alkyl, SO2-(CHz).-phenyl, where o can be 0-6, and the pheny! radical
may be substituted up to twice by F, CI, Br, OH, CF3, NO3, CN, OCF3,
O-(C1-Ceg)-alkyl, (C1-Cg)-alkyl, NH,;

NHz, NH-(C4-Ceg)-alkyl, N{(C1-Cé¢)-alkyl), NH(C,-C7)-acyl, phenyl,
O-(CHz)o-phenyl, where o can be 0-6, where the phenyl ring may be
substituted one to 3 times by F, Cl, Br, |, OH, CF3, NO,, CN, OCF3,
(C1-Cs)-alkoxy, (C1-Cg)-alkyl, NHz, NH(C,-Cg)-alky!, N({C1-Cs)-alkyl)a,
$02-CHj, COOH, COO-(C4-Cg)-alkyl, CONHz;

or

R8 and R9  together with the C atoms carrying them a 5 to 7 membered, saturated,

partially or completely unsaturated ring Cyc2, it being possible for 1 or 2
C atom(s) in the ring also to be replaced by N, O or S, and Cyc2 may
optionally be substituted by (C4-Ce)-alky!, (C2-Cs)-alkenyi, (C2-Cs)-

alkynyl, where in each case one CH; group may be replaced by O, or
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(C1-C8)-al koxy, (Cl1-C6)-alkyl, NH2, NH(C1-C6)-alkyl,
N( (Cl-C8) -al kyl )2, S02-CHS, COC]—I, COO- (C1- CB) - al kyl,
CONH2; or 30 R8 and R9 together with the C atorrs

carryin t I o1 y
or com%el{ﬂgﬁgntﬁﬁggtkﬁrit%@fng Q/M@?, 5@1 EYI CONH;,
for 1 orCONR{Cat@n@EkyLI@CFRe ring al so to be repl aced

by N, 0 or S, and Cyc2 may optionally be substituted

by (Cl1-C6)-al kyl, (C2-C5)-al kenyl, (C2-C5)- al kynyl,

and/rhe Farma%égﬁcél@%céﬁ%b@ﬂa!%we&ay be replaced by 0,
substituted-by H, F, CH, CF3, NO2, CN,

COO(o C4)-al kyl, CONH2, CO\lH(Cr C4)-al kyl, OCF3;

TrelkebEi A8 57 o SRR PRAY Bab BE il spBoten.

resultrﬁ@ cﬁﬁ?:d@mdfs of ey For@ILRE | l@éloné'tb thd prasent M¥ehROM.UBHBouNds of

romula | belong to the present invention.

the @fﬁ?ﬂi@uﬁﬂswach e sehstiiwention thephernyl fing isdispesed e position

ortlorBRBERTRY sl 4 ' 00R00a Lol 27 ** "™
preferred 10 Preferred corrpounds of the formula | are

hose in \Ahltfsh f\tme nmeani ngs are F or Hor
Prefeiregheprapounds ot jhefemaia l@reiwqedr@shihwaﬁnlm st

be F, excluding the conbinations RL = F, R2 = OH and
Rl = OH, 15 R2=FandR1,R2=CH;, R3 OH, A Oor NH 20
R1,RZ R5, (R, fipdibgeR] afd R2 = Brwhdre dbié ofEh8,radlicals RNor R2 must

CONH( ché% Sl k%ﬁ%’%?"g%y? %?Qz: O Bnd R1 = OH,
gg %g f@};y.-l am{ﬁq RO)= gkenyl, (C2-C6)-al kynyl,
koxy,

R3 OH;
A O or NH;

R4, 'R5, R6 hydrogen, F, Cl, Br, I, OH, CF3, NO,, CN, COOH, CO(C4-Cs)-alkyl,
COO(C4-Ce)-alkyl, CONH,, CONH(C;-Cg)-alkyl, CON[(C4-Cs)-alkyl],,
(C1-Ce)-alkyl, (C2-Cg)-alkenyli, {C2-Cg)-alkynyl, (C1-C¢)-alkoxy,
HO(C+-Ce)-alkyl, {(C1-Cg)-alkyl-O-(C4-Cg)-alkyl, phenyl, benzyl,
S0O-(C1-Ce)-alkyl, it being possible for one, more than one or all
hydrogen(s) in the alkyi, alkoxy, alkenyl and alkynyl radicals to be
replaced by fluorine;

B (Co-C1s)-alkanediyl, where one or more C atom(s) in the alkanediyl
radical may be replaced independently of one another by -O-, -(C=0)-,
-CH=CH-, -C=C-, -S-, -CH(OH)-, -CHF-, -CF2-, -(S8=0)-, -(SO2)-,
-N((C+-Cé)-alkyl)-, -N((C-Cg)-alkyl-phenyl)- or -NH-;

n -~ anumberOto4;




HO(Ci - C6) -al kyl, (Cl-C6)-al kyP-O(Ci-C6)-alkyl,
phenyl, benzyl, 25 SO (Cl-C6)-al kyl, it being possible
for one, nore than one or all hydrogen(s) in the

al kyl, al koxy, al kenyl and al kynyl radicals to be

Cyeepl acech Byo 7l meribaPed Bafurards, g)anﬂ%ub%gﬁﬁé I oﬁ’kﬁ}%aqug&sd ring,

or nore C aton(s) in the al kan cal
r epl acedvhereeheratent mgydie mmammy]@r f\bujrSD (C—O)
-CH-CH, -CC, -5-, -CH(()—|)-, - CHF-, -CF2-, (S:O)-,
-(502) - N((Cl C6) -al kyl)-, -N((C1- CG) al kyI phenyl) -
5  R7,0R8,-R+ hyﬂr@gum‘@tl%ﬂ‘l; Ofi, dch@z SN, TEOFETORE,-Cg)-alkyl,

sat ur at ed gs)artl ally sat ur at e Unsaturated rin
1

wher e 1 GOMoRralbyInE ML A ONHKE o) alkofl, GON(GFCsRlkylL,
o0 - 5 O Bl Cafiasdieel G-y (Cr-Cardikony, (Cr-Co-
CO\“"( Ci -afky)-O, KﬁﬁCs@@‘ﬂhﬂ@ {CRCe}a Igb (C1-kC5)-a!kyl it being

- - |
( 8 g) pﬁ}s@ékj SZ@%Q;S lﬂggr;(%ne g(qall hydrogen(s) ln the alky! radicals
10 . (Q C6) 16hKY %W%é@by%”ﬁgkyl SO (Cl1-C6)-al kyl, it

bei ng possi or‘one, nbre than one or al
hydrogeafs) in the alkyl radicals 10 to be replaced

o i o B oo g,
or CO”D;'J@&IQH)Y oHBérﬁE!é’t%%%dﬂﬂ%té&’ ﬁé% Cg@ﬁf \‘fvgér{lﬁ c% fc atom(s) in

atom(s) in ‘the ri be r
S, and fby!dmmmy@dso be ateplgcbd bya\ls@lmts tam@yttzl may optlonally be

15 |( S ggéw%gﬁﬁgég ﬁ%@@%@ @VCQCZ‘“‘ ALK nyI Ibyrvl\g,e{rv%ere in
sc,:l(JIbng té&?ﬁ(ﬁg& dhe BH }%%uem g&%als'}@? Eg'ﬁ», or sybstituted by H, F,

. the phdekfdb e s;eNCD;y G ce Qe eC Hadlkyd, CONIOTICONMH(E-Cy)-alkyl,
second ect, there is provided a nedi canent
conpr i s(?ﬁg ‘'one or nore of the

and the pharmaceutically acceptable salts thereof.

In a second aspect, there is provided a medicament comprising one or more of the
compounds as defined above.

In a third aspect, there is provided a medicament comprising one or more of the
compounds as defined above and one or more blood glucose-lowering active ingredients.

’ In a fourth aspect, there is provided the use of the compounds as defined above for
producing a medicament for the treatment of type 1 and type 2 diabetes.

In a fifth aspect, there is provided the use of the compounds as defined above for
producing a medicament for lowering blood glucose.

ina sixth aépéct, there is provided the use of the compounds as defined above in
combination with at least one other blood glucose-lowering active ingredient for
producing a medicament for the treatment of type 1 and type 2 diabetes.




conpounds as defined above. In a third aspect, there
is provided a nedi canent céaprising one or nore of the
conmpounds as defi ned above and one or nore bl ood

| ucose-1 owerjing active ingredients. 1In fourth

InZRIERth asREreinFE 1§ PERMdReNg s aEBe sPmpRENdSARRRIAGY ahave
in @embmatorpRBly 8t iB8st onelcAB Gildtd dudBediicadrPiatactiod inghglient for

treat nent of t%EF and bypﬁ % di abetes. In a fifth
prgdyfing a meficpme Obl}’(‘ﬁ‘(ﬁ’ﬂg PHIYIOE® of the conpounds as

defi ned above for producing a nedi canment for |owering

bl 00 |l ucose. In a sjxth aspect, there is provided
'“@H@'Q(}@’ga%?e% E*ée'"é FhpEUREd ago if‘?félﬁocfl—%\gea gdicament
co@rjﬁiﬂibin@ ain]b@a mbiré bf @k doﬁ@‘é_hn%d@ﬂﬁt@ﬁ fabb\fé? dmicg comprises

g) ucose-| owering active, ingredient for roducing a
mixipgitee,agliye ingsedi W‘EW%BP?FB]%@'&WM%@’%‘%&’ ignAsd Og’”"er"”g
thidinftlagicsifto HRrmisnitabls @reRtnisERRAL , there is provided

the use of the conpounds as defined above in

- 'conmbi nation with at |east one other bl ood
ucose- |l owering acli ve, i redi ent f.or roduci .
Pl BieH et s AignB raacg: s Lipsa B AR i shoar residues
ar@ BREAB)- IR Snd theP5RYESGErAISRY I 882 ] 1‘?%”8 "EYSiBE of the sugar
nmedi cament  conprising one or “nore of the conpounds as

residie had thd dglucottonfiguationi ses  ni xi ng the active
ingredient-with a pharmaceutically suitable carrier
and converting this mxture into a formsuitable for
iLRe
PafATIEN PR oA coiolnas, dfite Rofa S AIPARBES WoAZ
beta((3)-1inked and the stereochenistry in the 2, 3

a 5 positi f e ar, _residue has the, D gl uc

RIEER T obr 8rs Gt Rar H SRl S RR &k Visering, o e ashceln &1 or R2
formul a t [ i ; f Qr =
R and Rt B RBRIINd e Colfbinafong 191 SF, 722 2(QH &fd R1 = OH,
nmust be R2 =kcandiRigR2ve Qidpbi nations RL = F, R2 = CH

and RL = OH R2=Fand Rl, RR = 0OH R3is OH Ais

O R4, R5, R6 are hydrogen, OH, (G -C6)-alkyl,
R3(CL-C4) - @ @pp'(y, HO (C1- C4) - al kyl,

A is O;

R4, R5,R6 are hydrogen, OH, (C+-Ce)-alkyl, (C{-Cq)-alkoxy, HO-(C;-Cy)-alkyl,
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6 (Cl-C4)-alkyl-O(G-C4)-alkyl, F, G, Br, I, CF3,

OCF3, OCH2CF3 (Cl-4)- al kyl -CF2-, phenyl, benzyl,

(C2-C4)-al kenyl, (C2-C4)-alkynyl, COXCi -C4)-alkyl; 5

B C tY.CL)- e [ -C,)-
S, 5 G kRSio 0. Mg £ EISRLCH e TUCH,SFs (0.

"o N cprmacé Khienyi ey, (CER2-alkebwyl, (CoA0)-alkyni/s
anunber é@éﬁ Elg 1 is unsaturated 5- or 6-nenbered
ring, ¢rE&4k@l¥may be replaced by 0, Nor S
R7, R8, RO are hydrogen, (Cl-C6)-alkyl,

(Cl-C8)-al koxy, OCF3, OCH2CF3, OH, 15
( Cl- C4) J%\(Qy&mkaoen_iymhae loyie-CH¢ gloupuinayiatsa be Feplaced by

cro- B G0 el COMBARMEr oy @i -

vvrth p -NH-or 2, and 20 R7 is nethyl, ethyl,
d, Br or hydrogen Very parti cul arIy preferred
conpounds of the formula | are also those in which Rl

- 5RLis Hand R2 is F; RlL is F
and R2 i‘i%ﬁ%du%éié’& - 30 Ais O R4, R5, R6 are

hydrogen, OH, (Cl-C4)-al koxy, CF3, (Cl1-C4)-al kyl, F,
[ C2H4- C3H6-, - CH

, Br, .1 B -,
CYC?( c:ol)r is U'@iﬁtr{rﬁteﬁcrgz obB-membetscyipa cwhere 1 &%?om\may be replaced

IS anun‘Bgr & Cycl is unsaturated 6-nmenbered ring,
wher e atom rréy be repl aced by

R7,R8, R9 are hydrogen, (C1-Cg)-alkyl, (C1-Cg)-alkoxy, OCF3, OCH,CF3, OH,

R7

(C1-Cyq)-alkyl-OH, (C4-Cg)-alkyl-O-(C+-C4)-alkyl, F, CI, Bror

'R8and R9 together are -CH=CH-O-, -CH,-CH»-O-, -CH=CH-S-, -CH=CH-CH=CH-,

-0-(CH3)p-O-, withp = 1 or 2, and

is methyl, ethyl, OMe, F, Cl, Br or hydrogen.

Very particularly preferred compounds of the formula ! are also those in which

R1

R1
R1

R3

A

R4,

isFand R2is Hor
is Hand R2 is F;
isFandR2isF

is OH;

is O;

RS, R6 are hydrogen, OH, (C4-C4)-alkoxy, CF3, (Cs-Ca)-alkyl, F, CI, Br, |

is -CHa-, -C2H;-, -C3Hs-, -CH(OH)-, -(C=0)-, -CO-NH-CH2- or
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N, or unsaturated 5-nmenbered §ing, where 1 C atom may
be replaced by S; R7, R8, RO are hydrogen, OH,
(G -C)-al kyl, (C1-C7)-al koxy, OCF3, halogen or 10 R8

and RO tegrOrelcALE-OoCHNHF O, - CH2-CH2- O,
CH:CI-I-CH:CPI-FE Og(CHZ)P-O', with p =1 or 2, and R7

is methyl, ethyl, nmethoxy, F, d, Br, hydrogen. 15
Furt her .ver rticularly preferred conpounds of the
n fornula'?é’yqfﬁﬁﬁ”-%grsm Cyc2 RlL Oq R2 R3 Cycl -R9
OHR5 la R4 R5 20 are those in which RLis F and R2
isHor 25 Rl is Hand R2 is F or Rl isFandR2isF;
Cyat3 i s Oig¢ ussaturated @-mrmhiesethyidgowbere | G atos) naykiye replaced by

(G-C4) 'I\ﬁléf'%aﬁfrat(ga; 5-membered ring, where 1 C atom may be replaced
by S;
R7, R8, R9 are hydrogen, OH, (C4-C4)-alkyl, (C4-C7)-alkoxy, OCF3, halogen or

R8 and R9 together are -CH=CH-O-, -CH»-CHy-O-, -CH=CH-CH=CH-,
-0-(CH3),-O-, with p = 1 or 2, and

R7 is methyl, ethyl, methoxy, F, Cl, Br, hydrogen.

Further very particularly preferred compounds of the formula la

are those in which

R1 isFand RZisHor
R1 isHand R2is F or

R1 isFand R2is F;

R3 . is OH,;




5 R5 is hydrogen, F, nethoxy gr ethoxy; R6 is
hydrogen or OH, 1o Bis -CH2-, -CO NHCH2-; -0- or
. -COCH2-CH2-; Cycl is phenyl or thiophene; R7, R3, R9

are hydrogen, OH, d, OCF3, (C -C4)-al kyl or
(C1-A4) - al koxy; or 15 R8 and R9 toget her are

A -CH=CH ®0;,-CH=CH CH=CH or -CH2-CH2-O and R7 is
hydr ogen. 20 Conmpounds of particularly preferred
i nportance are al so those of the formula Ib HO RL R8

R4 R2_ O Cyehhydfdgéh atkyll (C,-8%-&Ro ich RL
i sFandR2 isl—lo? Iig@ @ a¥1d fb %)EO*OHAh is F and
5 R2is F, R3is OH 5A|sO, R4|s hydr ogen, methyl,

Rs Methoxy; otliyagélt:;en'?—5 me o%dgr%(%r?&y;': or met hoxy;

R6 is hydrogen or OH;
10 B is -CH,-, ~CO-NH-CHj-; -O- or -CO-CHy-CHy-;
Cyc1 is phenyl or thiophene;

R7,R8, RO are hydrogen, OH, CI, OCF3, (C1-C4)-alkyl or (C1-C4)-alkoxy; or
15
R8and R9 together are -CH=CH-O-, -CH=CH-CH=CH- or -CH,-CH,-O- and

R7 is hydrogen.

20 Compounds of particularly preferred importance are also those of the formula Ib

HO
7
R1 R8
ane o
R2 Cyc2
R3 Y A R9
OH

R6

R4 RS

25 in which

R1 isFand R2 isHor
R1 "isHand R2 isFor




10

15

20

25

30

9
10 R6 is hydrogen or OH Bis -CH2-, -CO NH CH2-; -0-
or -COCH2-CH2-; 15 Cycl is phenyl; R7 is hydrogen;
RR8 is hyds bgand ReH,is€ hyl, C, OCF3 or nethoxy; 20 R9
i s' hydrogen; or R8 and R9 together are -CH=CH O or
-CH2-CH2-O. 25 Additional very particularly preferred
Rxonpoundss f4:t he formula | are those in which Rl is H
and R2 is F. Disclosed are conpounds of the fornula I
in the formof their racemates, racem c m xtures and
pure enap&' oners and to their diastereoners and
m xtures O thereof. The alkyl radicals in the
substituents R4, R5, R6, R7, R8 and RO nay be either
strai ght-chain or branched. Hal ogen neans F, C, Br or
R41, pref eisdnidjogemmmethyl, noethpigiomiidut i cal |y accept abl e
salts are, because their solubility in water is
greater than that of the initial or basic conpounds,
R5parti cuIiQMyyjrggéﬁ,abb,emgmo,@wdi cal applications. These
'salts nmust have a pharnaceudtically acceptabl e ani on or
cation. Suitable pharnaceutically acceptable acid
additio f .conmpounds of the 5 invention are
RBsalts o?sﬁﬁgt@ggﬁ%ﬁgﬁr ds such as hydrochloric acid,
hydr obrom c, phosphoric, netaphosphoric, nitric and
sul furi¢ agjd, gnd of organic acids such as, for
B exanplels zéﬂélz‘i-c QciNH-Chem 20n €8 rilG@6iHa-Chlerizoi ¢,
citric, ethanesulfonic, fumaric, gluconic, glycolic,
isethionic, lactic, |lactobionic, maleic, malic,
Cycriet hanessphemylc, succinic, p-toluenesul fonic and
tartaric acid. Suitable pharnmaceuticaltly acceptable io
basic salts are ammonium salts, alkali netal salts

R7 (such a,rﬁ; ﬁ}qﬂ%gg}land pot assium salts), alkaline earth
al ts uch as magnesi um and cal cium salts),

netal s

t r omet anol
R8 is hydrogen, OH, ethyl, Cl, OCF; or methoxy;
R9  isthydrogen:or ,

R8and R9  together are -CH=CH-O- or -CHp-CHp-O-.

Additional very particularly preferred compounds of the formula | are those in which
R1isHandR2isF.

Disclosed are compounds of the formula | in the form of their racematés,
racemic mixtures and pure enantiomers and to their diastereomers and mixtures

thereof.

The alkyl radicals in the substituents R4, R5, R6, R7, R8 and R9 may be either

straight-chain or branched. Halogen means F, Cl, Br or |, preferably F or CIL.
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10

(2-am no- 2- hydroxyrret hyl - 1, 3- propanedi ol ),
sine or ethylenediamne, is Salts

\% i et hanol . am ne,
Riarmageptieal Wﬁﬂ){ﬁqﬁ isqltg, ﬁﬁ&;dmaargedham isolubditicim \aater is greater
tﬁﬁé tl‘%}%@l itid1"dr | a‘é&r&ﬂﬁe&%@r&oes rﬁ%_geprﬁf o&l g Lh medical

arrevvor of the inv

applieativpdi Ahese balts hiest paep ar ghariaciutibaily AEEptalIa pfion or cation.
eptable salts and/or for use in

%HH%P EI!I??‘%aeléll ically C%G@mah'@ geid addition safipiof the sanpounds of the
ln-%ﬁtlbﬁ e fsﬁﬁé’ oF mo?ﬂéﬁi@ ?ﬂsf té@ﬂ?c{igg%ﬁfqr%aéqd’ g'nyd?‘&%%mlc

herein refers to a ySI ogl Ca
phiesphaxic, mtaphasmimm:o nitidc ahd tslnfufio \l?hmd ﬁnbl dfforgdntic acids such as, for
ich on

i nvention, for ter,
exafplR BRe AT, CERESRsiRNIcs BeRzais, oktr, changsuionis, fumaric,
gluBoRie, ggcaﬁ& §sétfidric W[iétﬂ:' [RESDSNRY p“aﬂg'cr ﬁ%ﬁtb,yﬁ1pﬁlanesulfonrc

compoun he for or an at net ab

squw@.cﬂ-tolaenew&wrm el tartdric dcidcSuitable pharinaatiticsly acceptable
ntion

gegg@c?f%gﬁﬁﬁpﬁﬁﬂﬁpp@%%&ﬁ? @%gﬁyc taslaﬁnal iumraNgd potassium
saltbpraikalitiel dartd Adal st (sboh 84 m Oéi{djéh?cfﬁﬁ'f‘sé’l?s) trometamol

met abolized in vivo to a conpoun the 1 nventi on
(2-araise-ghydroxymethyl-1. ﬂmmmoiz),edlemanodﬁmmem tysine or
eﬂ%ﬁ L6 at the 6 position of the 30 sugar (see

36 and WD 0244192) are preferred, particularly
preferably nethyl carbonate and ethyl carbonate. The

ﬁbgds di scl osed may al so exi st in various
3&6 vy au@aﬁguwﬂywcmbleaaa@nmmw example,

VSRR oo R TR ot ot

e conpo
intéineediateseiop the pfeﬁd?ﬁhdrﬂ&ﬁﬂﬁﬂﬁﬁht@ﬁ%f rfﬂfa?m%cBUf i¢dI§" acceptable salts

F ct of_ the | nvention refere

ane/op E?{d{ﬁﬂj%f)oﬁhefaﬂampafor exanpde imvitrer applications.
conmpound(s) of the 5 fornula | as described above,
and their salts, solvates and .physiologically

Thé ternd 1‘pl‘gaiolog|eally ﬂInCﬁQﬁaI&!ér%Wé" Bgéid hefeéih fefefd'fo any.
conpound(s) of fornula (1) may al so be adm ni stered
physinlogically tletated derivative efa compongdeiteafarmula | of the mvention, for

example an ester, which on administration to a mammal such as, for example, a
human is able to form (directly or indirectly) a compound of the formula | or an active

J

metabolite thereof.

Physiologically funictional derivatives include prodrugs of the compounds of the
invention, as described, for example, in H. Okada et al., Chem. Pharm. Bull. 1994,

42, 57-61. Such prodrugs can be metabolized in vivo to a compound of the invention.

These prodrugs may themselves be active or not. Carbonates at the 6 position of the
sugar (see WQ,0280936 and WO 0244192) are preferred, particularly preferably

~methyl carbonate and ethyl carbonate.

The compounds disclosed may also exist in various polymorphous forms, for

example as amorphous and crystalline poiymorphous forms. All polymorphous forms
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10 The anmount of a conpound afi formula | necessary to
achi eve the desired biological effect depends on a
nunber of factors, for exanple the specific conpound

of thisesmpountibef the iaveation BelorgheithTR dee RAmRWEIK iof K invBAtion and
and the clinical condition of the patient. The daily

are folitheE agReat o4 the inventied. r ange from 0.3 g to 100 ny
(typically from3 ng Is and 50 ng) per day and per
ki | ogram of bodywei ght, for exanple 3-10 ng/ kg/day. An

All refereaves tofcodyrrinugy) dfforrhala 1€ kargihafterirgfdr i@ copi@rind(s) of the
which can suitably

fromO. t .0 ng/ kg, . | be )
fof%ﬁﬁmﬁssgﬁgeefi@%wﬁm%%%ﬁ salts, sglvatesaidl playsielpgically functional
derightisy e iR herBiput €. Sui tabl e infusion solutions

for these purposes nmay contain, for exanple, from 0.1

ng to 10 ng, typically from1l ng to 10 ng, per

mllilitegr. Single doses may contain, 20 for exanple,.
TherGasgpaunisy ?ﬁlﬁ?ﬂ'ﬁﬁ'ao( PRY 3lk4 be @dmﬁ@éﬁfg ift compination with other
acti &iénfsOr injections may contain, for exanple,

froml ng to 100 ng, and singl e-dose fornul ati ons

which can be adm nistered orally, such as, for

e RBH G L AP RIS ot BAnEEr S e lesisspipooiat
effebdepePtstdtta hiRIbPYf RActdRE fordbQYHIIE Hd Qﬁ@@l{iﬁ gﬂgigbiuﬂﬂ%hosen,

the conpounds of formula [ nay be used as
the intansiegness, themodemftadripisteationandftbe abinical condition of the patient.

The 2eiip 808 1RGN el lTRER A D e ® D RECERERNEIom 3 mo
and S0engeperedayt &ed pei kilsgrafTorRbddMRIYht forhanid %L 9 m%llé_cg/day. An

. ._ingredients of the conposition and I s not har _
intraygRous dpssmay hes ok example, émthe rengendiorv 8. Jimgotoi H0angékg, which

can AP o g RLTSTHER) B SPEALD Pl s o

minwtb Sbitatry irfidsion SohitionisrfortHyseParpesédital onedia or @xample, from
redient. OQther pharmaceutically active

0.1 &&?@%@Z%ﬁ@aﬂm fracevi Ba to d Ognaseenmilliliter Bingkg deskemay contain,
or cF8BRH {m 8 THPol e SR TRGRARGE i ey oy niectons

- mayabntdie, fokexampiehfonmd atig ite 400 n‘ﬁ%,fmﬁﬁsing@@cﬂse formutlaF]tions which
Wi

sist of mxing the ingredients

essentially, co
can %éﬁﬁ%ﬁ%%%q' Qéﬂqﬁyys‘d@téﬁt fopexample. itablstspiogansules, may contain,

o AR, ok 118 SUPH RSP RPN A8 ldrapy o

aboveopntiahed penditiahs ( thercormpoqrids sfibirholauahay dedised as the
Fg)ar %Mertab t({or exang} e subcut aneous, ) .
compound itself, but they are preferably in the form of a pharmaceutical composition

with an acceptable carrier. The carrier must, of course, be acceptable in the sense

-that it is compatible with the other ingredients of the composition and is not harmful

for the patient’s health. The carrier may be a solid or a liquid or both and is preferably
formulated with the compound as a single dose, for example as a tablet, which may
contain from 0.05% to 95% by weight of the active ingredient. Other pharmaceutically
active substances may likewise be present, including other compounds of formula |.
The pharmaceutical compositions of the invention can be produced by one of the

known pharmaceutical methods, which essentially consist of mixing the ingredients

with pharmacologically acceptable carriers and/or excipients.
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- wﬂl*g:m{ﬂgn#é meyvg,rk g

i ntramuscul ar, intradermal ory2i ntravenous)
adm ni stration, although the nost suitable 5 node of
adm ni stration depends in each individual case on the
nature and severity of the condition to be treated
and on the nature of the conpound of fornula | used in
Pharmaceytical compasitiprsofiithe svestionzared thosa suitatieforrorak asdal,
mewor k

ookl 4] 05502 NG b Sy anecus
mtramuseular dstradernial opinttdvehbagpadifitidtedtion, @Rﬁéug}gme most suitable
res*st ant, to ,gastric juice conprise cel I ul ose

modg af adwinisiratiandepenss ip waesh| individual easson éhteaneture and severity of
e BRONES MGG ML oA R B AR AT B usea
eacBmasabCeatﬂda‘onaumbns ahdooapad sidw-felsasy Rrmulations also belong

strati,on in the formof separate units
&g%dﬂéemt%&e@gen%@@mn o aeidagna gastric juice-

resib@pt fRirupitidnal B‘Eﬂtélz>le:1:3>a‘fifl§1§1 r&dis ml;?(ﬂi H‘g%éélﬂ& j}\ lice 8o ?‘ré@%‘éllulose

anount of the conpoun
acetpte, pbtlmteapolwﬂnyt amiatmrpfﬁhala@ﬂwﬂroxyprapylmﬂwk@lmse

| - t
o PR Aot e & o elBleRib sl mnd beaisipethasryiate
al ready mentioned, be prepared by any suitable

phar maceuti cal nmethod which includes a step in which
Suitable plwmaeeutlw icottiponinda fior mnadaadannlshaatlc(mtnaqibmnythe form of

senfAEle FloaE R BB cobiigBorcns Kbkebi ables gr tables,
eactpoDWHRACLINainNHéRY @ﬂeuhpan%?%ﬁ?@ dofTe gﬁ&latlhss powders or

active .ingredient with a I|i
granyies; @s $olsiondorsuspeasiondn B@raquaoculs ctrh‘@rmquauus Ilqsld or as an oil-

in-w {é’a‘?%r?g; &%réﬁe(%cg@gl%%ﬁﬂ]‘éﬁs c&%gﬂﬁrqﬁqn%mgyp %y mentioned, be

- preparexhby any seftablbq:hwm@éﬂﬁbalmﬁhéd IPRER RN él"sféb iﬁﬂﬁi‘nch the

or, nore addi tional ingredients. 25 Conpressed tabl et

activedngiesignt amdcbe gayrier{which mgytaeasiss oponedrimore additional

|
nereiets] AR RRGOIE et The (hafeliRt St GoRRHR brotuced by
unifogmi aiamnomlogenewb hribeing of el Qctwm kelieMONE a Ilqg{d and/or finely

e-active/di spersing agent(s) in a suit
d""dﬁa ?ﬁi garrigl) aker whishdbe prediiaids Qfﬂwﬂ:é@eWSWdTh@S tfae

cxan§agPa i | 6 SPUSr D e ATy cranue

of the compaund cehere appropriatesivith @he oMihele AddtichHliRgredidmms.
sublingual ) adm nistration conprise suckabl e

ror
C°’"B%ﬁﬂ$€3§a'§!ﬁtwﬁ% ﬁ%@@%%@fﬁﬁ&ﬁtmmef@mm@d inraerflowing form
such as, for example, a powder or granules, where appropriate mixed with a binder,

glidant, inert diluent and/or one (or more) surface-active/dispersing agent(s) in a

~ -suitable machine. Molded tablets can be produced by molding the compound, which

is in powder form and is moistened with an inert liquid diluent, in a suitable machine.

Pharmaceutical compositions which are suitable for peroral (sublingual)
administration comprise suckable tablets which contain a compound of formula | with
a flavoring, normally sucrose and gum arabic or tragacanth, and pastilles which
comprise the compound in an inert base such as gelatin and glycerol or sucrose and
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a flavoring, normally sucroseizand gum arabi c or
tragacanth, and pastilles which conprise the conpound
in an inert base such as gelatin and glycerol or
gumuarebee and 13 gum arabic. Pharnaceuti cal
conpositions suitable for parenteral .adm nistration
conprise preferably sterile agueous preparations of a

ot BN kot ) e B A Tl 8H
pre_tarabhyrsierilermms meﬂretlahé pf adompdiner sfdormula |, which are
nt r av.enousl m nistration may al so take
P'"etﬁr 36 '%&9%‘%@@3}&8 the Infanded reqpight. Thesa geepaiptions are
prefé?hSEJtéd?ﬁ@léf@l%’iiﬁﬂgé\t?eﬁﬁﬁ%yﬁ%gl g atdﬁ{lﬁigﬁgﬁt?fll K\c#%ealls(o take place

produced by m X er an
by suteutanesus, mgrarsuesuuiarcm mtrauierlnealanjéchmt'ﬂmse pmt-:-phratuons can
itions of the invent

oS0 B SR s YA eDt S e remiin
soltﬂﬁd ét@nFeOé'iﬁ’cP l4gbnic WAHIGEE qﬁﬁeﬁfﬂbl? eﬂﬁﬁébﬂlbﬂg %{]ﬁlrél i{rﬁghﬁ‘on

rectal admnistration are

| gen@falhd eaptaindoore Gl ppo% byweiht o‘ﬂﬂm acmzmcdnappumﬂuced by

m xi ng a conpound of the formula | with one or nore
conventional solid carriers, for exanple cocoa butter,
Pha]:ﬁiaéédﬂ@&@nﬂﬁ)ﬁtﬁﬁlsrﬁﬂﬁbfe' fog ré@:téF é\{ﬂlﬂlnlﬁmfoﬁ%ﬁ%é@ébly in the

oppositions suitable for topical use on the skin are
fOf%Pfsﬂ@gkﬁadg?sc# gUpp@sitofigs.nT hgseotan hemrodm@b!ny mnong @gompound of

the Rt | z\ﬁtge e BFeOEQrgfrg&?ohal %@@ceqrﬁéfswﬁ %:@ﬂﬁgocoa butter,

use

andahapiny mmunmgbmmtreons of two 20 or nore of these
substances. The active ingredient is generally present

in a concentration of fromO0.1 to 15% by wei ght of
PhaliS SO S ARichE s AL PO B 08 are preteraby i e

formPbfaointroent, icesdm Clotipo,dste sprayi 4610661 ordsil. fmz{rrlers which can be
can be in the formof single plasters

Use‘@vﬁ?% ﬁgﬁPga%fG lenelia Redyethyirge alygals.@lerhols and sembinations of two
or rrHi‘@oPﬁﬁéﬁ%ub%tﬁrﬁEe%eﬁ'ﬂb%ctl\%‘ ﬁﬁr@ﬁ%ﬁgﬁré il egﬁgB %FU tina

contain the active ingre
conaemtwationsofiiedrh € Btb Wﬁ%rmj wpight pf tHad €ompdsition) foe dxam@ledfrom 0.5
to Z(gl spersed in an adhesive or dispersed in a polyner. A
uitable active ingredient concentration is about 1%

to 35% preferably about 3% to 15% A

Transdermal administration is also possible. Pharmaceutical compositions 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
particular possibility is for the active ingredient to be released by electrotransport or
iontophoresis as described, for example, in Pharmaceutical Research, 2(6): 318
(1986).

The invention_additionally relates to processes for preparing the compounds of the




30 particular possibility is for the active ingredient

to be released by el ectrotransport or iontophoresis

as described, for exanple, in Pharnaceutical Research,
fordfg |, wHiéh céA D8Ebtaihied ih R¥ESidanBe A thbqal?é\bb’}ﬁfréééﬂcﬁﬁschemes

to processes for preparing the conpounds of the 14
of precreses A O fhi ch can be obtained in accordance with

the followi ng reaction schemes of processes Ato F.

Process A CAc R1L O O HO R2 Bu3BnNCJ / KZCO ACO - +
Pragddss@® CH2Cl2 H2O A B~ R3 B OAc Rl 000 O R AcO R4

AcO 70H C l\/bCJ\laéAl\ébOﬂ R3OH RL OO

R1 o)
0 HO
Rij-\c o | Bu,BnNCI / K,CO,
* OH -
AcO . CH,Cl, / H,0
A R B

OAc
R1 o
0 o) \
R2 o)
AcO R4
AcO - =
OH
Cc MeONa / MeOH
R3
OH
R1
0 o) -
R2 o]
HO \
Q Pd/C, H,
HO >
R3 D
OH
R1
o) o)
R2 0
HO
HO
O OH O R4
E




R2 Pd/C H2 HOPOHHORA R3 OH RLOO R2 O HHO
POHR4 E R3 5 15 Process B R7 ~R8 Cyc2 Rl QAc
Cycl + 2C383 O ::R8 FR7 QAc Cyc2 RL RO RZ p Cycl 3 p
Prddechilg-MeOH R Aco R n GR4A RS R7 ~R8

—R8
R7
7 Cyc2
R1 OAc —
o 0 HO B
R3 . £ Bu,BnNCI / K,CO,
Aco o R6 CH,Cl, / H,0
A
R4 . R5R . _-R8
OAc Cyc2
R1 o —R9
RZR 3 0 3 MeONa / MeOH
 Aco R6 n
G R4 RS5
R7 —R8
OH Cyc2
R1
- 0 ’ —R




OHCc2 RLR R OCcl RBQ4HO RE n R4 RS 16

Process C R7 ~R8 Cyc2 OAc HOCycl RIL R2 O+ n .

PPh3, DEAD R3 R6 CHzC2 ' Aco OHR4 F R5 R7 ~R8 QAc
Prdeeed C:RL RO R2 O Cycl R3 O MONa/ MeOH Aco Re n G R4
- R R7T -RB OHCyc2 R1 OCycl R R2 OR3

PPh,, DEAD
2 oL
R4

CH,CI,
R?
OAc Cyc2
—R9
3 MeONa / MeOH
G R4
R7 —R8
OH Cyc2
R1
—R
)
R2 8] B




HORG n HR4A RS 17 Process D OBz OBz BAST O O Ac20
BzO rr BzO HOVH G uppe) K Hzé Bz OBz p FHBr FOO
BzO 33% in AcOH BzZOBzO OAc BzOBr M L OBz NZH4 F O

ZzZOOH N1s Process E O0O0OBrMOOH r3\ 5
Pm%%aP'Rs RRR2 OP

OB OBz
Z  BAST g e
0 - C,
BzO oder DAST BzO ACOH / -
HO (Inversion der BzO
B
Z('?J OMe OH-Gruppe) OMe  H,s0,
OBz OBz
F o HBr F o
BzO 33%inAcOH  BZ0 -
BzO OAc BzO
_ M Br
L OBz
N,H, E
* BzO
BzO OH
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o” o &WT:; 0~ oH
—_— -
R

Martin or Jones reagent 1'g"l\/SCI NaBH3CN 10 O OO
RLRB\ Q15 RRRRL R3 'BBr3 x DVMs BBr3 20 OH O
SRBRR RLR3 '"~a 25 T TMSCI NaBH3CN OH
R3 U 19 Verfahren F: F R3

R1 R3

R2

P
Dess Martin
or Jones reagent TMSCI
NaBH,CN

\

o~ o
7
Q

R%:l R1 R3
BBr,
Y
OH O
R2 R1 R3 O O
S R2 R1 R3
T
TMSCI
NaBH,CN
Y

OH
R2 f R1 ; R3
u




W v v \ OHwo OR3 TMSCl,,O\ R3 NaBH3CN | | / Rl

RLRRRLOR. v x YR3 0Bz '®H OBz OR3 B,OOHOO

OBZ F~rOB-~ 1 / PPh3, DEAD Bz0 OBz RI R Rl z AAR2
~ OH NaOVe,MOH O HO OOH1 RL RR BB 5 The

Veré%ﬁ%rr'res depi cted for processes A-F are

sel f-ex ry and can be carried out thus by the

Skt | ed r. Morgugetails are, neverthel gss,

ifndi cated in Fhe ekperimental part. The coW¥Bunds of

Sxariplles 1Wto 24 0 3by RQEESSE APy, R3
er conpounds o f a l CIQ'EI:E;PENO ed
&ar respondi ngly ef kno : R
R1" Ro 2 s o
v X Y R3

OBz
Ber,_ F&&,o 1
PPh,, DEAD BZ° OB \@
R1
AA R2

NaOMe, MeOH &, l /g\

The schemes depicted for processes A-F are self-explanatory and can be carried out

thus by the skilled worker. More details are, nevertheless, indicated in the

experimental part. The compounds of examples 1 to 24 were obtained by processes
10 A-F. Other compounds of the formula | can be obtained correspondingly or by known

processes.

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

15  active ingredients.

Further active ingredients suitable for combination products are:
all antidiabetics mentioned in the Rote Liste 2001, chapter 12. They may be
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processes. The conpound(s) of,the formula I can al so
be adm ni stered in conbination with other 15 active
i ngredients. Further active ingredients suitable for

cofiEEh MR BT e B oL M b, FERARTES o
synesgisiiciecprovement ef thengifestdadministratidrosithbanctivefingredient
Invention | nt(gartl cular for syn rq%l@_st_l C | npr.ovement

corgpingtien Evaydake pPigas ﬂtllqrrbytsap@r@teea inigdration qf {ige aativent
ing%gfri'gﬂté‘?& D ARt RS 1Y RFH @f‘éoh%iné’%pr@ﬁ%ﬁ&inhvghich a plurality of

nrstration of the active 1ngredients to t
activetingretiients are presehbdinond phaniadseaticalnpreparations Most of the active

st it Sl o LB Bl S HAEeRY.

! . . ! e LgP
Intefeidial 75 s 3 S AR Gl R OO 200 es, Us
Antiirabeties apaude ifdutik and ins@b0derivatives! sable eisc foriexampde, Lantus®
(sop Wit e Cot 7 MR i, Biseging INiiRS (g8 USE 3 633), 6LP-1
dermfa§¢esa§ddﬁws,ifaﬁékérﬂ5ie§ e FsSoded irPAR) 98188874 oflfovo Nordisk

derivatives such as, for exanple, those disclosed in
A/Sveng grallysstiective ypogivoeniic activey isgrestientsr al | y effecti ve

h I ] t] i dients.. T I f f '
The YRAE PSRN BrriRalcTie B Soiehi pBbe, Pufialdiy, ©
sulfonyili@agl bigeanidifeg YREHIRINRRS, ofBdibEblidiheéWisnes, thiazolidinediones,
oxadi azol i di nedi ones, thi azolidinedi ones, gl ucosidase

glugosidasedphibitors, glucgean antaganists: SLPel rgonisiomotassium channel

opefiRhH} &%, IRk hai R GRSt R 5 aAReM fro sor0sest of

NowiddNordidkr AlS; linsdlif, sensitizerd) istsibitorsiof ¢iver ehambs irnjotvedfin the
l'iver enzynes involved in the stinulation of

stimyafios A ghasrnaogeanaisandiendyerariofsiis, madalgiars &f gluspse uptake,
con-%gtﬁgﬁ SHidH aftér IH)i& mgyﬁﬂs;%gqcﬁ%sg%éntﬁ@dgg@@%mic active

ol'rsm “such as an
ingredigntscarehastilpidemit adtivel idgrédiens, tdonepoungdsewhishtreduce food

.. Co ds i ch reduce food 2Q intake, PPAR and PXR
mfa'&@?ﬁéﬁ@r@ﬁ@agwtﬁ ORI A TRIrGA ERES uichact oruthepdI P-
%‘Fés‘ﬂﬂ‘b ' he beta cells. In one
depgﬁﬁgi men'st 0 @tﬁgﬂi@mﬁlﬂlﬁg}?ﬁéﬁ% Iée' compounds of the
formula | are adm ni stered
In one embodiment of the invention, the compounds of the formula | are administered
in combination with an HMGCoA 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,

tigueside, pamaqueside.

in one embodiment of the invention, the compounds of the formula | are administered
in combination with a PPAR gamma agonist, such as, for example, rosiglitazone,
pioglitazone, JTT-501, Gl 262570.
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in conbination with an HMGECoA r educt ase i nhi bitor such
as sinvastatin, fluvastatin, = 25 pravastatin,
| ovastatin, atorvastatin, ceri vastatin, rosuvastatin.

j t; et Qfy ..
in opp SFRSTRALL B GphE 3R o bR e apinistrea
in cathbinative vith 2 PR tipbra agdnld:tl tuch 3s.0br exambly, GxegaTse,
%[e?gi m be, tiqueside, panmaqueside. 30 In one
GW di mrent of the invention, the conpounds of the
formula | are admnistered in conbination with a PPAR
gamma agoni st, such as, for exanple, rosiglitazone,

In opé egibiodimenteof the TavkdtionXhe2€éhgoundslof the fomeula | are administered
nds .of the

.ment. of the n, the conpo
in oGP RGN Wit iz RPAFC R bfalgaEs, RIORAG SiF A% O HRRle
qulssbaAwoswz A\ElehsasAvEQfaﬂX%Wc%gﬂﬂé”é&éscr@é/d O,ﬁ47
I'n’ one enbodi ment e I nvention, the conmpounds

Womészra&&mva 00/6487 6L MONP3/R@2BE in conbination with a

m xed PPAR al pha/ ganma agoni st, such as, for exanple,

GW 1536, AVE 8042, AVE 8134, AVE 0847, AVE0897 or as
i oﬁ?éﬁibbbmemtrbf tN@:r%/nﬁéﬁ%e RS RS the ‘P&Pnﬁlﬂééi%?@admumstered

io In one enbodi nent of the invention, the conpounds

" in conbipation witha bratexsechnasifar example, fenofiboats; alefibtatewezafibrate.

15

20

25

30

a fibrate such as, for exanple, fenofibrate,
clofibrate, bezafibrate. |In one enbodi ment of the

In origwmbbiipfentidi¢hes mﬂueﬁsth@fcoiﬂtﬁadrﬂfs'ﬂﬂtﬁe forfiifa | are administered
adm nistered in conbination with an MIP inhibit
in coghRination with andWaRgnkibitopguch a%.fuéexmlezamptaapldelws -201038,
R-1037593757. I n one enbodi ment of the invention, the
conpounds of the formula | are administered in
conbination with bile acid absorption inhibitor (see,

for ex le, US 6,245,744 or US 6,221,897), such as,
In onezmBadiiang of figeini $ton. Ahe cRmARHINGRsS dheraimusa | radministered

o R8Il I TSIt (S60 WoPela i, 246744 o
us 6s212:h893) stich asxfamexempld HMB51741.

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.

In one embodiment of the invention, the compounds of the formula | are administered
in combination with an ACAT inhibitor, such as, for example, avasimibe.
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I'n one enbodi nent of the invemtion, the conpounds of
the formula | are adm nistered 25 in conbination with
a polyreric bile acid adsorbent such as, for exanple,

In chBRBrABSHIFREAL P theCIAVEREIE 'tﬁ‘é‘boh'g:o@lﬂ@s %'Fﬁﬂ-:‘jfo'i‘i‘nma Piretdfninistered

i nvention, the conpounds of t formul a are
in cambinationewid aniantiosidaht such raswfqrrexamnl@LOPéJe‘latbtﬁr
i nducer (see US 6, 342,512), such as, for 30 exanple,
HVR1171, HVR1586. In one enbodi nent of the invention,
In ohBereissdifien of e ihbentio, 1 sompdlAdSBriHa fé)hﬁ[l%q arefadministered
conbi nation with an ACAT inhibitor, such
in cemkifation with silisppetein dipase infibiterageh ae,rﬂor examn@ NO-1886.
i nvention, the conpounds of the formula I are
adnini stered in combination with an anti oxi dant, such
In oAé entstdigehtpl the |ﬁ¥%§htibﬁ1ﬂl‘76 compenAds ePed f@ﬁﬂtllaqfaré%mlmstered
i nvention, the conpounds of the formula I
in compinationvityan TR citaiemlyase |Ir@h1bmrt Bueh BSp\'@p rezsa@phe SB-204990.
| i pase inhibitor, such as, for exanple, NO 1886. In
one enbodi nent of t he invention, t he conpounds of the

In ohe embaiment ef thdrinvertioa| the: compoonds ofthedormdiah aé administered
ase i nhibijtor ch as, for exanp

AT, t t
inc E@éﬁ@%@‘" q qweaﬁév'éﬁ@smwﬁtbﬁ@r Sueh aw‘@rrﬁxampiet he

BME9ppgonds of the fornula | are administered in
conmbi nation with a squal ene synt hetase inhibitor, such
as, for exanple, BMS-188494. |In one enbodi nent of the

In O%W ??@?%#%Ecor%"ﬁgﬁﬁﬁhﬁgﬁrﬁﬁow %ogatﬁn'fg%@ﬁaﬂ &'e agministered
in cOMBIAERGH Hith é%r@féln(ﬁ?éﬁﬁgyﬁ@t%ucﬂ astlgép ?%"é%ltef gl -1027 or

~nicotinic aci n one’ e nt

nicotinie acishpounds of the fornula | are administered in
conbination with a |ipase inhibitor, such as, for
exanple, orlistat. 20 In one enbodi ment of the

In origwiebbdient dfehé HveAtBA thefcoriSolrisef the fordifla | are administered
adm ni stered in conbination with tnsulin. I'n one

in cogiipationwith a lirasednbibitad such ashéorfexample, orlistat
adm ni stered in conbination 25 with a sulfonylurea
such as, for exanple, tol butam de, glibenclam de,

In ongl embadifgeritrof the invention, the compounds of the formula | are administered

in combination with insulin.

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

glimepiride.

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

with a biguanide, such as, for example, metformin.

In one further embodiment, the compounds of the formula | are administered in
combination with a meglitinide, such as, for example, repaglinide.
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glinepiride. In one enbodi meny;, the conpounds of the
formula | are admnistered in conbination wth a
bi guani de, such as, for exanple, netformn. 30 In one

In dni é%bdﬁ@ﬂdt%mpélﬂ%é@m@%ﬁﬁulgﬁ atrg%df]ﬂﬁ@%.lr@d in @ﬁﬁlbination

adm nistered in conblination wt
with & thipgplidinedipne, surﬁpagﬁonemmstroghtaauae egitiitdzomatpioglitazone,

ool e A B o778 3 5 oy Researr

Foundatiphgin partiallat B3RS, 4Cd|ﬁwr‘oa$—ﬁ'il=§thYlp4-B% I azone,
e ‘

rosiglitazone or t ounds di sclosed in

qungaadmw?etbﬂxﬂphemé Thyl]f?eé—é@ﬂmildlmmtl on, . n

0 AP it Y BT i o
witian od—@fu@@ﬁdﬁé@ﬁﬂiulﬂﬁﬁt sudH'8s %F@%’rﬁﬁ}% MightBPor E4rbée |

are admi nistered in conbination an a-gl ucosr dase
In angtembediment,uba campdundsefdng lfm'muh gBre admlmsteom‘ mosembination

witr g S8 RGBT nichidfas BERRE TP eperifar BelRSsgmafafinel of the

betavbeitd) sach aispforidxampdle-temRAAARIR gRedGSmidE, @ﬂF&R@ g‘llfneptrlde or

the. 10 beta cells, such as, for exanpl e, but am de
repaglinidéhc| ani de, gl i pi zi de, gI i mepiride or repaglini de.

ok AR AR oSN R L B vt

wutharhoreaﬂmntormmfothe(Hf@l@wmlor%dgsomﬁbmmbbrg-?llim eamuuﬁah.oa with a
sulfonyIUJea and nmetformn, wth ffonlurea and

sulfopylyreg<and meHapning wid %ﬁﬁlfqryluféefaﬁ\drﬁrfarbomuepaglande and
e 390 A 68 b, iy wogtazone,

insufin@nddovastatindietent, the conpounds of the fornula | are
adm' nistered in conbination with CART nodul ators (see

" Cocai ne- anphet ami ne-regul ated transcript 20

In a Wtﬂftﬁéfeé?ﬁﬁédlﬁié‘?ﬂ Ihe P@B?Jrio%'ﬁf tﬁ%‘i‘érﬁﬁﬁa T/?Pe Egﬁﬁﬁigféred '
enptying in mce" Asa rmone an
combiradion lwith Mannoﬂu[aft@&l()see 38()95)|nefdi|4pl5ét&}nmé1?é(gulated transcript

lnﬂu?ﬁéﬁq%ﬁé{ﬁﬁ%@ﬁﬂ%‘ana It Eral X e@ﬁ;yw:}w% |r? ?rluce" Asakawa, A, et
al., M.: Hormone and Metabolic Research (2001), 33(9), 554-558), NPY antagonists,
e.g. naphthalene-1-sulfonic acid {4-[(4-aminoquinazolin-2-ylamino)methyi]-
cyclohexylmethyl}amide; hydrochloride (CGP 71683A)), MC4 agonists (e.g. 1-amino-
1,2,3,4-tetrahydronaphthalene-2-carboxylic acid [2-(3a-benzyl-2-methyl-3-oxo-
2,3,3a,4,6,7-hexahydropyrazolo[4,3-c]pyridin-5-yl)-1-(4-chlorophenyl)-2-oxoethyl]-
amide; (WO 01/91752)), orexin antagonists (e.g. 1-(2-methylbenzoxazol-6-yl)-3-
[1,5]naphthyridin-4-ylurea; hydrochloride (SB-334867-A)), H3 agonists (3-cyclohexyl-

1-(4,4-dimethyl-1,4,8,7-tetrahydroimidazo[4,5-c]pyridin-5-yl)propan-1-one oxalic acid

salt (WO 00/63208)); TNF agonists, CRF antagonists (e.g. [2-methyl-9-(2,4,6-
trimethylphenyl)-9H-1 .3,9-triazafluoren-4-yi]dipropylamine (WO 00/66585)), CRF BP
antagonists (e.g. urocortin), urocortin agonists, B3 agonists (e.g. 1-(4-chloro-3-
methanesulfonyimethylphenyl)-2-[2-(2,3-dimethyl-1H-indol-8-yloxy)ethylamino]-
ethanol hydrochloride (WO 01/83451)), MSH (melanocyte-stimulating hormone)
agonists, CCK-A agonists (e.g. {2-[4-(4—chloro-2,5-dimethoxyphenyl)-5-(2-cyclohexyl-
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cycl ohexyl nmet hyl } am de; .hydreghl oride (CGP 71683A)),
MC4 agonists (e.g. 1-am no-
1, 2, 3, 4-tetrahydronapht hal ene- 2- carboxylic acid

ethy[!)%hléﬁél-il?léémarﬁowﬁﬁmlirrﬁetﬁ ¥ihdor-1-ylacetic acud trifluoroacetic acid salt
6, 7- hexahydr o yrazol o[ 4,3-c]p di n-5-yl)-1-(
(WQ 98115528 hserptgnin reuptakaynhibitonsi (g, de rrﬂ!uraym yMixed

ser@%ﬁée@?%&%@ﬂé@%ﬁ;&cﬁc gbmp)ougds (e.g. WO 00/71549), 5HT agonists e.9.

1-(3-dthpibaapdifan-7 dipiderakineanialid yeidosdi ﬁvootwogﬁn bombesin
(SB-334867-A)), H3 agonists (3-cycl ohexyl -
agonisty galaninantagonists, gowth beraenel (Q)gnhwaaa[mowtftpwwraﬁ) growth

o 4 B T RNy 1 Bk A AR o
3 4-8ihydro-1 H-isoquinoline-2-carboxylic acid tert-butyl ester (WO 01/85695)), TRH

hyl henyl) 9H 1, 3 9- trlazaflu ren-4-yl
agonrﬁteq PGGBH%?)EP B4 )almcavg'a Pg pEot e@% BLEDrs,

Ieptff_%}ﬁﬁi# gQr e, g@P&Hrhblﬁ, BE8HahRI W 33eiRERG! MbkhéeF: (9.,
RozhaVélmyasl\rlehanMamtahGrad:m Watridla] eqtid, Sgatiiststasyd potential
sopiseb i FEm ke Bbis i B R AR 4T o)

(
DA ?g&fié@gﬁpo A 29%@: fén)i?)hggﬁﬁ{ ylasse :nhlb!tgglscﬁ X e“Q’f 00/40569),

PPARImodulators (e g. WO 00/78312), RXR modulators or TR-p agonists.

et hyl) thi azol - 2-yl car banoyl | - 5, 7-di met hyl i ndol - 1-yl }ac
etic acid trifluoroacetic acid salt (WO 99/15525)),

In oﬁ@éﬁ‘f&%ﬁlrﬁbﬁt%’fﬁﬁé'ﬁﬁlérﬁiehbih%odtﬁel( Sctflre |H§Pgo‘?éﬁt| i8] rcﬁglr{‘ e, for
m xe

serotoni nergli ¢ ahd noradrenergrc co
exarﬁpleg"PM@éﬁﬂv‘ékﬁane t}ﬁﬂipegtnmuse sf lepgn" Salvador Javier; Gomez-

AmbQ> JeTS EREeaso Frtas e e on G aagotherapy {2001)

,2(102”1@553{‘6?2_8 growt h hornone (e.g. human growth

'or none), growth hormone-rel easi ng conpounds
(6 benzyl oxy-1-(2-diisopropyl am noet hyl car barmyl ) -

H | qu| ol i ne-2-car boxyl i

in or SR EPBA-B% ettt #Rkimbhahitbie qrumphetamine.
for exan‘pl e, EP O 462 884) uncoupling protein 2 or 3
modul ators, leptin agonists (see, for exanple, Lee,

In oreegnbpdiment  iernther astive mgredient is @errﬁbuamaydexfeeﬂwamme
Mari na; Grasso, Patricia. Leptin agonists as a
potential approach to the treatnent of obesity. Drugs

In arthdéridmboditient (tR8Uther 2618 ingRafertdd sibutiafmingoni st s
(bronocri ptine, Doprexin), |Ipasel/anylase inhibitors
(e.g. WD 00/40569), PPAR nodul ators (e.g. WO

ot P8 B el iR

ingredient is leptin; see, for exarrpl e, "Perspectives
in the therapeutic use of leptin", Salvador, Javier;
In onggerabodiment, the other active ingredient is mazindol or phentermine.

In one embodiment, the compounds of the formula | are administered in combination
with bulking agents, preferably insoluble bulking agents (see, for example,
carob/Caromax® (Zunft H J; et al., Carob pulp preparation for treatment of
hypercholesterolemia, ADVANCES IN THERAPY (2001 Sep-Oct), 18(5), 230-6.)
Caromax is a carob-containing product from Nutrinova, Nutrition Specialties & Food




10

Anbrosi, Javier; Fruhbeck, Gemm, Expert Opinion on
Phar macot herapy (2001), 2(10), 1615-1622. 20 In one
enbodi ment, the other active ingredient is

IngHRKEHE B, RILBArIGERR PRI 85926 F rBRRTURISM) TS¥mbihBfon with

other active ingre is fenfluram ne or
Cantenaéhis |posaibienin onenpeaparation enby sépamte adininistration of compounds

active in red ent is Sibutr ne. 25 In one
of thgdeyayiahandy oma@r aeemag‘m pﬁ@r%mleﬁenn%ﬂmaf% he.

e
adrh@és?n gﬁﬂgﬁ’g 'fcﬁﬁ?%fe fo%Bﬁ) 88@@& Isﬂrﬁh a\é Edr;b'egréﬁﬂieé Yh Hﬁ(ery products or
muesihpargnds of the fornula | are adm ni stered |n

conmbi nation wth bul king agents, preferably insoluble

bul ki ng agents (see, for exanple, carob/Caromax(r)

it %rfg@agﬁgﬁcﬁ?m%ﬁ'ewﬁig{qagpg g?rnﬁagfbﬂf%f ﬁ%&fgﬂiounds of the

invarticRARTIh 066 @t nﬁme dﬁctlne afdregrentioféd c6mpouBds amaxoptionally one or
arob-cont ai ni n o ct from Nutr.inova, Nutrition
moteiBpsPRR R pIeg sahoactife mystinseeds trated ds JeliPBdgLR the

' profé@ﬁaﬁbon@fr%@bf f@%@éﬁt’ iNBemlign, Combination with

Car omax( i's ‘possible 1 n one preparation or by
separate adnrnlstratlon of conpounds of the formula I
and Caromax. Caromax(r) can in this connection also be
adm nistered in the formof food products such as, for
exanpl e, in bakery products or 5 nuesli bars. It wll
be appreciated that every suitable conbination of the
conpounds of the invention with one or nore of the
af orenenti oned conpounds and optionally one or nore
ot her pharnmacol ogically active substances is regarded
as falling within the 10 protection conferred by the
present invention. 26 CH3 CH3 Ol CH3 v J O OH HN'




O NH CH3 H3C CH3 5CH3CH3g6(PC-14117 CH3 JTT-705 /
OO Br G O SB-204990 HOOH"/ \ OCHH 3 / Plpl-~,CH3
NO-1886 0 OH H3C OH CH3 H3C CH3 C-1027 HO,, SAO

H3BC CH3 / O\ POO CH3 O H3C O CH3 O_ BMs-188494 CH3

0 %H OHOO CH3 Q
. CH, o '/\N o~

OH HNJ\/“\)
07 hNH CHy  HC CH, |
S\”/[\CH
Ej 4 ’ CH, OPC-14117
CH,
JTT-705 c

O
', O 0

Br cl . %
0 . OH
SB-204990 HO
N CH
H 0\\ o~
P S TN
I oo
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/ 0
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o 0
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N (o) N
o” H

JTT-501




0100000O00O

5
>
U
U
N

3O JAusyd | CHO-*HD-0D | © H ‘HO H MO'H®HO |HO|[ 4 1 H | 8
M0 JAusyd | 2HO-HD-00 | O | 'H'®HD-O H HO'H®HO [HO| 4 | H | £
AO [ Mueing | Ausyd | ZHOCHO-0D | © |[-OHDHD-| H HO'H®HO [HO[H | 4] 9
O | MAusung | Audyd | 2HO-CHO-00 | O | -O-HD=HD- | H HO'H®HO [HO|[H | 4] ¢
3O [JAuaing | JAusyd | ZHO?HD-00 | O | -O-HD=HD- | H HOH®HO {HO| 4 | H | ¥
A0 [Ausyd ¢HD 0 H HD-0 H H'H'H HO|H | 4] ¢
A0 [Ausyd ‘HO 0 HH H HHH HO| d 1 H| ¢
A0 [Auayd °HD 0 H *HO-0 H H'HH HO| 4 | H| I
«SIN | 294D | 1949 g v 6y ‘8 M | o¥'‘suM‘ry |ed 2™l 1y| x3
4: |
q]
N
HO

1 Bunoysas "Jaremoy Jnoyym UonUSAUL 8Ly SjE.SN||l 0) BAISS MOJR pajlelop sajdwiexa ay

LT

6y
8y

gl ejnwuoy ay) jo spunodwion ;| s|qey -




o
.O

. -
. O dN

Z0 —

uigJay) pajosiep sem (BNIN) £Z+W

- o — Mojpue ("HNI) 81+ Jo/pue (,HW) |+ead Jeinosjow oy} pue papiooal Sem SW/OTdH 40 WnJoads SSew e jey) Sueal o si SN, uopesipul Y] ,

o] |Auayd 0 O | H®HO®HOD | H'HH HO!| 4 | H | ¥z
A0 lAusyd °HO O | HHO®™HO | HSHO0'H |HO!| 4 | H | ¢z
A0 IAusyd °HO O | H®HO-O H H 4 ‘H HO!| 34 | H | zz
N0 [Ausyd °HO O | H®HD-O H HH™®HOO |HO| 4 [ H | 12
b (0] lAuayd ¢HO O | H"®HO*HD H H'H ‘H HO!{ 4 | H | o7
0 [Ausyd ¢HO 0 H'H H H'H'H HOl 41 4| 61
N0 IAusyd | 2HO-*HO-00 | O H 10 H HO'H®HDO |HO! 3 | 1 | 81
N0 Musyd | ZHOHO-0D0 | O | H®400 | H HOH®HO (HO| 4 | H | I
10 JAusyd | HOHD-00 | © H “*HO H HOH®HO [HO| 4 | H | 9L
A0 Ausyd | HO-?HO-00 | O | H'*HO®MO | H HO'H®HO |[HO| 4 | H | Gi
A0 Kusyd | 2HO-HN-0D | O | H “HO-O H HO'H®HO |HO| H | 4 | vl
A0 Ausyd | PHO-HN-OD | O | HHD-O H HOH®HD |HO| 4 | H | €l
() JAusyd | HO-HN-OD | O | H‘tHD-O H HOHH IHO| H | 4§ 2t
10 JAusyd | ZHO-HN-0D | © H'H H HO 'H ‘H HO[ 4 | H ] L
A0 IAusyd | HO-CHD-0D | © H ‘HO H HO'H'HO |HO| H | 4| 01
A0 IAusyd | 2HOHO-0D | © H 'HO H HO'HHO |HO| 4 | H | 6

*SIN_| 2940 | 1949 R v G'8Y | ZM | ou'GM'vM |eM |z | 1M | X3

14




i0

15

20

25

30

51CCCCCCCCC
0 0 O NGO NU N (1)

o w
x

YYYYYYYVYXYY 00000000000 0000 +
m f
D N
L

)
p L L L LLLLE CL aa.
. a s a. . a. aa~-T~L .f NNNN-=
UUUUUUUUUNN2222NNNN—m(~U
Thezcampounds &f tHedoinGlaQ e Qisingiuised: bybenrfichl effects @l g@tcose
00,00 0O00O0Q Oo N0O0O0O0OOOOOOOOO 0000 u) U 2

metaboligmpin particigan they lawar-the bigod\glhcase level and are guuﬁabLle for the
treafment of type 1 and type 2 diabetes. The compounds can therefore be employed

alone or in combination with other blood glucose-lowering active ingredients

O
c

(antidiabetics).

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

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

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

rats and pigs

Preparation of brush border membrane vesicles from the intestinal cells of the small
intestine was carried out by the so-called Mg?* precipitation method. The mucosa of
the small intestine was scraped off and suspended in 60 ml of ice-cold Tris/HCI buffer
{ph 7.1)/300 mM mannitol, 5 mM EGTA. Dilution to 300 m! with ice-cold distilled water
was followed by homogenization with an Ultraturrax (18 shaft, IKA Werk Staufen,

FRG) at 75% of the max. power for 2 x 1 minute, while cooling in ice. After addition of

3 mi of 1M MgCl; solution (final concentration 10 mM), the mixture is left to stand at

0°C for exactly 15 minutes. Addition of Mg?* causes the cell membranes to aggregate
and precipitate with the exception of the brush border membranes. After
centrifugation at 3 000 x g (5 000 rpm, $S-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
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buffer (pH 7.4)/280 mM mannitol and homogeneously resuspended by 20 strokes in a

Potter Elveihem homogenizer at 1 000 rpm. After centrifugation at 48 000 x g (20 000
rpm, SS-34 rotor) for 30 minutes, the precipitate was taken up in 0.5 to 2 ml of
Tris/Hepes buffer (pH 7.4)/280 mM mannitol (final concentration 20 mg/mi) and
resuspended using a tuberculin syringe with a 27 gauge needle.

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

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

were treated with KSCN as chaotropic ion.

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

as described above.

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

place as described above.
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met abolism in particular, thgy |ower the bl ood
gl ucose level and are suitabl'e for the 5 treatnent of

type 1 and type 2 diabetes. The conpounds can

| Pre@?ﬁéetﬁrﬁ%gggh %%&yrﬁ?mb?ér%‘@eﬁﬁleg '?ro?r‘?%—ir Q%Iféé E?rsté@f( bPthe rat

gl ucose-Towering actrve i
kiditeynt i di abeti cs). The conpounds of the fornmula | are
further suitable for the prevention and treatnent of
| at e danmage from di abetes, such as, for exanple,

BrusR ordRah¥mprahé Qeﬁébeheé%rﬁﬁéfmdﬂgpéi‘&%{@é '6? :Ergér:Fat&id ney by

obesity, nyocardial 1 nfarct, ocar arc
the prethpti of Biberateli Bhe kidokbys from Aits 8aatss(200Ho @fGapesere removed

L e
werethkému iﬁ%b%P@fQ@?-‘ﬁ?ld 132Prﬂ\ﬁrTgism9ﬁ IRiffes Wlfl\'gz‘{)%(m?ﬁll\ﬁ mannitol

schi zopnrent a an ect1 ous di seases,

- andharhegemized th armblttateaaxeshaft glevely180 V) fordt « PPesetonds while

coofiadittjcer AgHhtaN A8 2ue! OllgmrobiaisAIathtaissas (RIowerdY addition of

| ssoggtdf\éi 1Mi|\g%c%§%uﬁf2>'ﬁpﬂt)€;u$§g§ﬁ%t bes & @%iﬁ@t{eé% followed by

epar at brush nenbr ane vesi
centifagatiomates 600 epof (Soakdll $S,34 2fon #s1BntnytegsThe precipitate was

. Pr ratjon of brush border rtrerrbrane vesicles fromthe
discareh KA e SEIPPEaiant Wes saaiuged 18 AR rmdor 2P miautes.
Res@¥beRVioh ¢ tltﬁﬁgr‘ég[%ﬁge Mo8a 't % R ?Fiélﬂl‘tg ﬁ‘tf%f ?pl*g :?3‘?)” 50 mM

mucosa of I nfestine was scra
marnitep2rided! EGT60 byi10aftrakes-ic al Rotleri Blvéjeenbhbimegeizet (300 rpm)

and agHianel 120 ol af ik Malosolaiion e olipweddt ipgubation at 0°C for
. @it ’ |

15 RS Tré Y pindfahbedtinilg e rfugdfor? 44 5go/rith 186454 rotor)
for ‘rﬁf mil’tul\i/les wiis| eentrifagied git i1 fB 0013|8npmﬁfdr630 rudreli tés.O'ifbe)éupérrﬂ’F]ant was

0 . o/ ut] on I N con entrat| n , t he
nomAagliizes 161§ ke e i CA20 o TigtHeRge BuyreL o 7.4)250 mu
marffHBh o the8sifg sBtpdiiidn (R4 ien bofrfifaed P20 LO0SBH] Rr 30
minuteasThé pretipitate wasoressspéidext in 2mM Tris g4 ouffeat(pBl DAY280 mM

) 5 000 m ..SS-34 rotor or 15 mnutes, the .

maritgiLising 2 ubBIEuI Syage A A’ Grude Sosiliaad wakpriupted to a
prot&iAniccBAtafish b g i der merbranes, is centr i fuged

at 26 700 x g (15 0

rpm SS-34 rotor) for 30
m nutes. The supernatant is discarded, and the

Mea%tl Feg'r'p%g o"ﬁ;ﬁ? 'gz.p{o%goup gl?enbf %guslhnbgr%emme%br%\%en\}\e/lesicles

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 uM [**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 mannitol.
After incubation for 15 seconds, the transport process was stopped by adding 1 ml of
ice-cold stop solution (10 mM Tris/Hepes buffer (pH 7.4)/150 mM KCI) and the

vesicle suspension was immediately filtered with suction through a cellulose nitrate
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30 (ph 7.1)/60 mM mannitol; f mV EGIA using a Potter

El vej hem honogeni zer (Braun, Ml sungen, 900 rpm 10

strokes). Addition of 0.1 m of 1M MO 2 sol uti on and
mehibeamatitanoas 08, Qgrm%dﬁhfé{éﬁ%dhﬁaléhéﬂ&)g%ﬁu@ under a yacuum of

centrifugation again at 3 ut es.
frorg ASetor3h mber.i e mf\&z@mwarsﬁegeﬂtm@ml of ie-ckiid Goop solgtron Each

m%%%@ﬁ%?r W cebrispihab uplidats UrtiicAl deer ninalione T measure the
uptake B?fadﬁdlhbéie&)sb%@al@g' ﬂ?é‘ﬁieh%raﬁ@ Git8ORRY %l'ib%éil&%d’m 4 miof an

resuspended by 20 st rokes in a Potter Elvelh
approphigie scinditater (@umﬁszmpﬁm AZmaserc/&maly’ullf Gophhl o?raakfmsam Main),
4 rotor 30 m nute

and g rhgbet il s oRfEtie BY 1606 Santuslior presairph e
medw.fréé rva[u@si W%ré)dtﬁ&@re@‘ési@ﬂﬂ' (Hetorhpbsifibng Eéﬁﬁﬂﬁlﬁt& R8T calibration

g% i 0 resuspend using a tuberculin
of ﬂsfg/rn gmmﬁuﬁmﬁ szan@@r@gﬁamp@amd arfteé opgectior formme
|y after preparation for |abeling or
. H@ﬁﬁé%ﬁﬁﬁﬂe?héﬁgﬁ or were stored at -196C in 4 ny
portions in liquid nitrogen. To prepare brush border

menbr ane vesicles fromrat small intestine,
TheAgtie Ingregdiants afescqrapatechior Retivitnen thedbasis ohIGes data obtained in

the t g Eg&;ﬁ-} a¥\§%ﬁ?ﬁ ?ét{ﬂltf %rﬁgﬁ iM¥sfife I}frlugﬂ'bo]'éerdl’&rébﬂﬁ% %srtchas for

I’ nes wWere renoved rrnse
selectedisubstiamcesc (TlsabbseluteThaiubs hest be epesies-cand experiraet-

d tq§§ﬁycosa was scraped off. The processing to isolate
ep bor der nenbranes took place as described above.

To renmove cytoskeletal fractions, the brush border

menbrane vesicles fromrat small intestine were
ExampleaNed wi 1Q5&HM as chaotropic ion. 20 To prepare
brush border nenbranes fromrabbit small intestine,

rabbits were sacrificed by intravenous injection of

Phiddizin M of 3B aqueous solution of 2.5 ng of tetracaine
, n‘g of mbutram de and 25 ng of mebezoni um

1 jodide. Th@&mall intestines were renoved, rinsed
with ice-c I7d physi ol ogi cal saline and stored frozen
25 in plasti'’c bags under nitrogen at -80C and 4 to 12
weeks. For q@ eparation of the nenbrane vesicles, the
frozen intestines were thawed at 30C in a water bath
and then PHe nucosa was scraped off. Processing to
gi ve msnbrarge vesi cl es took pl ace

~N AN

The preparation of various examples is described in detail below, and the other
compounds of the formula | were obtained analogously:




as described above. 30 To pregare brush border
menbrane vesicles frompig intestine, jejunum segnents
froma freshly slaughtered pig were rinsed with
Exgerfnéthfpagot onic saline and frozen in plastic bags
under nitrogen at -80C. Preparation of the nmenbrane
vesicl es took place as described above. 31
Preparation of brush border nmenbrane vesicles fromthe
Reqcép%s e OYpthesiz of arbromoglyepsiessh bor der nenbr ane
vesicles were prepared fromthe cortex of the rat
kidney by 5 the nethod of Biber et at. The ki dneys
from6 to 8 rags (200 to 250 g) were renoved and the
cortex was of f each kidney as a | ayer about 1

thi ck. The /kidneys were takesc,opeyrn 30 m of ice-
12 i P buffer (pH_7.4)/300 mM manni ‘t:ol an
honogeni ' dJ traturrax shatt (Ileve

for 4 econds whil e c&o@?’ﬁ@cq"h ice. addfi

42 m of i®e-cold distilled water was fol | oned byace
addition of 410 850 | of a 1 M MyCl 2 sol ution.
‘I'ncubation at O0C for 15 m nutes was foll owed by 2
centrifugation at 4 500 rpm (Sorvall SS-34 rotor) for
15 mnutes. The precipitate was discarded, and the
centrifuged at 16 000 rpm for 30 OAc
m nutgs. /Resuspension of th& ergeipitate in g0 m/ of
' Q buffer (pH 7.4)f150n1\/| manni t oly 2.

kesod N a Potter-Elve] hem honogeRizer
and addi ti on S 48E9H of 1 M
sol ution Weas foll owed by incubation at 0C for 1%y
m nutes. Thg supernatant resulting after
centrifugation at 4 500 rpm (SS-34 rotor) for 15 4
m nutes was centrifuged at 16 000 rpm for 30 m nutes.
The supernatant was honogeni zed by 10 strokes in 60
m of 20° P! s/ Hepes buffer (pH 7.4)/280 nM
manni tol, /and the resul ting. agepepsi on was then

D Huged-k 20 000 rpmfor 30 20 m nutes. The
precg pi eslspended in 20 M Tri s
manni t ol fsH#¢gA%PH uber cul i n*
with a 2/Mgauge needl e and was adjusted to a prai
concentration of 20 ng/m . Measurenent of the gl ucose
upt ake by BYrush border membrane vesicles €

Br

Br

QAc

Br

1-Bromo-4-deoxy-4-fluoro-2,3,6-tri-O-acetyl-alpha-D-glucose 2

OAc

AcO

Aco
Br

5 g (27.5 mmol) of 4-deoxy-4-flucro-D-glucopyranose 1 (Apolio) are suspended in
50 ml of pyridine and 50 ml of acetic anhydride. The reaction solution is stirred at
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25 The uptake of [14C]-| abel ed gl ucose into brush
border nenbrane vesicles was neasured by the nenbrane
filtration method. 10 Id of the brush border nenbrane

45°Cefor dlhoussiSTEs séatsi in alfleaMebictish EB%&nM:EI@ is ﬁ@m@h‘ concentrated.
7.4)/ 300 mM mannitol were added at 30C to

12ggf emdsrpr@ﬂluqfoarm qbtaiope fhigcsude aratuchés ddpmlmml im{60 3 of 33%

sve P88 8 Bt LAY, S B B 2o

Themeactiom solufibh és tHemcphabd mofwmiﬂﬁrémg of idéﬁand 300 ml of ethyl
{ ra ort process was stefg ed by addi ng
acefale. the ar %PE%%\M&S mqrg a@uws l&aCt splution,

fterbd it Tl B Ao ERreldh TRERRRIE e Parasea ov

chromatogtaptgron sitinh geh@etlﬁyllawtatéMeﬁﬁaﬂa 251)18119 g (80%rover

_ Schl ej % %SCthﬁ)s er a vacuumof from25 to 35

2 stages) of gare et a &%%?W'ds m of ice-cold stop
solution. Each nmeasurenment was carried out as
duplicate or triplicate determnnation. To nmeasure the

1-Brgsnardedeoxyddfllubeba| %6-teitDstoedylealphata-galatiosess f i | t er
was dissolved in 4 ml of an 5 appropriate scintillator
(Qui ckszint 361, Zinsser Analytik GvH, Frankfurt am
Main), and the radioactivity wasggeterm ned by |iquid
scintillation neasurenentg The~neasured val ues were
obt ai ned as dpm (deconpositions per mnute) after
calibration of the instr ng standard sanpl es
and after correction fof a \ | um nescence
present. 10 The active In ntsjare conpared for
activity on the basis of |Cbhiedatalobtained in the
transport assay on rabbit small i nfestine brush border
menbr ane vesicles for select8d substances. (The
absol ute val ues nay be speci es- and experi nent -
dependent) 15 Exanple No. 1C50 [M Phlorizin 16

100 mg (0.55 mmol) of 3 are reacted with 3.5 mi of pyridine and 3.5 ml of acetic

anhydride in analogy to the preparation of compound 2. 89 mg (44%) of 4 are
obtained as an amorphous solid.

1-Bromo-3-deoxy-3-fluoro-2,4,6-tri-O-acetyl-alpha-D-glucose 6

OAc

AcO

Aco
Br

335 mg (1.84 mmol) of 5 are reacted with 10 ml of pyridine and 10 ml of acetic

anhydride in analogy to the preparation of compound 2. 628 mg (92%) of 6 are
obtained as an amorphous sofid.




105 207 415 50.4 7,0.9 The preparation of

vari ous exanples is descri bed3 in detail below and the

ot her conpounds of the fornula | were obtained

anal ogously: 33 . Experinental part: Reaction schene:

Synt hesi somf a- bronogl ycosides OH Ot 1. Ac20 / Pyr O
off 2. HBr Ac . Br 2 OHOAc F 1.

Aog HO Aco Br 3 4 OH

\ Bu,BnNCI / K,CO,

o

CH,CI, / H,0
Br '

F o} MeONa / MeQOH
AcO 0 -

s
9 (Example 1)

The following were prepared in an analogous manner:

OH OH
F
9] O
F 0 gPne;
HO HO
HO O HO

10 (Example 2) 11 (Example 3)

Example 1 (compound 9)

Zoé&/" o\ |




OO0 HOAO F-- ~QOH2 HBr, ACCHF HOAmBr 55
1- Br ono- 4- deoxy-4-fl uoro- 2, 3, B-tri- O acetyl - al pha- D- gl
ucose 2 CAc OF AcOAco Br 2 10 5 g (27.5 mml) of
4- deoxy- 4-fl uor o- D- gl ucopyranose 1 (Apollo) are
suspended in 50 m of pyridine and 50 m of acetic

100ang>(6r47damo1jwef 2-¢4aethoxyisdnzyl)phend 7Sand 820 mg (847 rhe)) of

This results in a clear reaction sol ution

bfowéecé are disvelveddn &l phimelyiena ghigrige. 16Q a0 ot BaBNG e
(PT@bﬁ §h8§é’ traﬁELe?ﬁ%Eéifﬁ) p% aci gtOfac?et [ M ﬁ%kgf %’gﬁ glr%of

33% strengt *Facird a
5 sucedassmblnaddedmm tiumsehﬂmnr whfohns 2hdrostirsed al heom ¢@raperature for

sol ution is.then, poured..i Xt ure 300 of j.ce

20 hotssbiee g %'P“e'iﬂ@lors'%'@ 'ahgﬂ fg%tﬁ q%'geands* ltered

thm“@f't er eog!t’ ﬁrﬁgﬁg I%zta I tt I %F?%ca ge'resar?gj%egir%csee tarraz]attegc?y

chrorhatogeaphjuen silica qeh(asthﬁcadeyatemmm egvapm'z rog of Blareabtained

el, (ethyl,. t at e/ 80%

as ealglesd Yo TheTeSUiEE B Raor ¥ arkiekea ipdo Gl pEMekgnol, and
10 1 m{lgﬁg{rg S'I?deﬂ\ﬂé@i—Hsfddd%OAﬂe?’oﬁe hoblr, %éﬁﬁkwre@é REGTAR88 with

methanolic HCI and concentrated, and the residue is separated by chromatography

on silica gel {(methylene chloride/methanol/conc. ammonia, 30/5/1). 29 mg of 9 are

obtained as a colorless solid. CzoH3FOg (378.40) MS(EST) 423.22 (M + CHO,).

15
Example 2 (compound 10}

OH
0
F o
HO
10

20 100 mg (0.47 mmol) of 2-benzylphenol and 370 mg (1.17 mmol) of bromide 2 are
reacted in analogy to the synthesis of compound 9, and 31 mg of 10 are obtained as
a colorless solid. C19H21FO5 (348.37) MS(ESI) 393.15 (M + CHOy).

25 Example 3 (compound 11)




OAc F 0O AcO ACC Br -4 100 (0.55 Mol ) of 3 are
reacted with 3.5 m of pyridine and 3.5 nl of acetic
15 anhydride in analogy to the preparati on of conpound
2. 89 ng (44% of 4 areH obt ai ned as an anor phous

sol i d. | ©

1- Br ono- 3- dgoxy- 3¢f 1 uoro-2,4,6-tri-0O acetyl -al pha-D-gl
ucose 6 OCAGC AcQ F AcC Sr
5 are react i
acetic anhydri

11

- 200 mg (0.94 mmol) of'2-(4~methoxybenzyl)phenol 7 and 200 mg (0.63 mmol) of
bromide 4 are reacted in analogy to the synthesis of compound 9, and 110 mg of 11
5 are obtained as a colories_s solid. CzoH23FOg (378.40) MS(ESI") 423.22 (M + CHOy).




Br 2 OAc 0 F MeONa/ MeCH AC%SACO\/\ 8 OH 0 F HO
O HO\ / \' 9 (Exanple 1) The foll ow ng were prepared
in an anal ogous manner: OHOH 0 O FO HO/ HO/ O
HO HO 10 pkxanple 2) 11 (Exanple 3) 5 Exanple 1

(conpou 99 OHO FO H®O HO9
HO N
F _ O d BuyBnNCI/ K,CO,
AcO -
CHCI, / H,0
Br 12 3 2
2 CAc
o) o
F 0
AcO N MeONa / MeOH
o Jie
A
co OH O
o) o)
F O
. HO ~
0
(T

14 (Example 4)

The foflowing were prepared in an analogous manner:

OH '
F .
0 0 ‘
OH
F HO . o |
- o o Do
Q O OH
HO _ |

o

16 (Example 6)

15 (Example 5)




36 100 ng (0.47 mol) of 2- ( - met hoxybenzyl ) phenol 7
and 370 ng (1.17 mmol) of mde 2 are dissolved in
6 m of netylene chloride. 160 ng of Bu3BnNC (PTC =
phase transfer cata 3 3 and 0.4 m
of water are 5 succbyém ggcgﬁg)ﬂng}%ﬁos sol ution,
which is then stlrred at roomtenperature for 20
hours. The reaction solution is diluted with 20 m of
ethyl acetate and file®red through silica gel. The
filtrate is concepttated and the residue j.s_gépanated
by chromat ograp on, silica gelp (ethl
acet at e/ hept-ape
col orl ess %Pllo
in 4 m ofoveth
added. After oneHg
met hanol i ¢ HCl and concentr a
separated by chronatogpaphy /on silica gel (nethylene
chl ori de/ met hanol / conc. anmbnia, 30/5/1). 29 ng of 9
are obtained as a colorless solid. C2OH23FO6 (378. 40)
MS(ESI-) 423.22 (M+ CHO®2 ). 15 Exanple 2 (conpound

s 90 r‘é% Vi Le)F I "gnﬁ Q;B '5"’%37@ _%Ff gfﬂ_br on&%g@éyl‘)ﬁrgpan—
ny
1 orreaaztaad 281D g DHmhl} oEbemité@sare reéctednpauatbgﬁ' todhd
of 10 arge obtw&d as coI orless sol

syn%fg rg@gn oyng %ﬂn 3el 9f rngt@m @_@ud)e preguct which is
we@ﬂﬁ?&@br%té’bté& WRAvaOMEIMe®H ifBh&ogy to the synthesis of glucoside 9.

75 mg of 14 (54% over 2 stages) are obtained as a colorless solid. Ca4H25FOg
10 (460.46) MS(ESK) 459.03 (M - H").

e taken up
I N Na(]Vb/l\/bOﬂ 'S
e_pg neutralized wth
and the residue is

Example 5 (compound 15)

OH

HO

HO

15

15

100 mg (0.33 mmol} of 3-benzofuran-5-yl-1-(2,6-dihydroxy-4-methylphenyl)propan-
1-one 12 and 150 mg (0.40 mmol) of bromide 4 are reacted in analogy to the
synthesis of compound 14, and 75 mg of 15 are obtained as a colorless solid.

20  Cu4HasFOg (460.46) MS(ESI) 459.03 (M - H™).




FOO HO\ HO11 200 ng (Q,94 mmol) of

2- (4- nmet hoxybenzyl ) phenol 7 and 200 ng (0.63 mol ) of
brom de 4 are reacted in analogy to the synthesis of
conpound 9, and 110 ﬁg?l ned as a

col orl ess solid. @%—(&ﬁg‘ 5'8 ESI-) 423.22 (M
+ CHO2 ). 38 0OAc 0 F Bu3BnNO / K2Q03 AcO+OC]—| O

$1 Aco 2 CHC13/ H2O Br 2 OAc OO0 F 0 Aco MeONa/ MeCH
Aco 0 OHOH 13 0 0°F 0 HOHOO OH

F

HO

HO

.16

150 mg (0.5 mmol) of 3-(2,3-dihydroxybenzofuran-5-yl-1-(2,6-dihydroxy-
4-methylphenyl)propan-1-one and 150 mg (0.40 mmol) of bromide 4 are reacted in
analogy to the synthesis of compound 14, and 75 mg of 16 are obtained as a
colorless solid. Ca4H27FOp (462.46) MS(ESI) 461.03 (M - H").




14 (Exanple 4) The follow ngg4yere prepared in an

anal ogous manner: OH FOO OHHO 00O HOO HO OH
HOO $OH 1 5 (Exanple 5) 16 (Exanple 6) 39 Example 4
(conmpound 14) OHF OOOO HOHOOH 14 5 90 ny

(0.30 mmol ) of

3-benzof uran-5-yl -1-(2, 6-di hydr oxy-4- net hyl phenyl ) prop
an- 1-ope®®? and 280 ngy (Q)76 nmol ) of bromide 2 are

in anal ogy topthe \synthesis of conpound 8,

of 13 are obfaiied as crude product which
0K th NaOVe/ MeOH i n anSkgy! /{50
S 30H 75 nmg of 14 (54%over—2>
stagesp arel obtai ned ags cq%orless solid. C4HR8FER0
10 (460.46)5MS(ESI") 459.03 (M- H). Exanple 5

(conpound 15)pAc
o
f?\f -
O

MeONa / MeQH

Y

l Q e)
F
HO 9 \ 'PdIC, H,
HO ‘!i’) OH <!iD> =
19
CH
O 0
F 0
HO l
0
o)
" 20 (Example 7)

The following was prepared in an analogous manner:

OH

HO

OH
o (T

21 (Example 8}




10

- 13

20

OHF o OOO HOHO OH 15 155,100 ng (0.33 mmol ) of
3-benzof uran-5-yl -1-(2, 6-di hydr oxy-4- net hyl phenyl ) prop
an- 1-one 12 and 150 ng (0.40 mml) of brom de 4 are
reacted in anal ogy tExanisle [ conmpound 14,
“and 75 ng of 15 arem%yﬁm%o gfrq ess solid. 20
C24H25F08 (460.46) MS(ESI-) 459.03 (M- H). 40
Exanple 6 (conpound 16) OHF 0O 0 0O HO HO CH 16 150
my (0.5 mmol) of OH

3- (2, 3-di hydr oxybenzof upan- 5-yl - 1- ( 2, 6- di hydr oxy-

4- et hyl phenyl ) pr opan- }- ong, and 150 n® (0. 40 mol) of
brom de 4 are r ' aalogyotot synt hesi s of
conpound 14, angg/5 ar€ obt ai fied as a

col orl ess solid. WMB( ESI-) 461.03 (M
- H). 41 QOAc 0 O HOu OH

1.0 g (6.0 mmol) of 1-(2,6-dihydroxy-4-methylphenyi)ethanone 17 and 1.0 g

(2.7 mmol) of bromide 2 are dissolved in 30 m! of methylene chloride. 800 mg of
benzyltributylammonium chloride (PTC), 1.6 g of potassium carbonate and 1.5 ml of
water are successively added to this solution while stirring vigorously. This
suspension is stirred with protection from iight (aluminum foil) for 18 hours and then
diluted with 150 mi of ethyl acetate and 150 ml of n-heptane. The solid constituents
are filtered through a little silica gel and concentrated. The residue is separated by
chromatography on silica gel (ethyl acetatelheptahe =1/2). 430 mg of 18 are
obtained as a pale yellow solid (can be separated with difficulty from an identically
migrating byproduct, and thus the purity is only about .50%. The byproduct can easily
be removed at the next stage). C21H25010F (456.43) MS(ESI): 455.25 (M - HY).

HO

19

200 mg of compound 18 (about 50% pure) and 225 mg of anisaldehyde (Fluka) are

dissolved in 10 ml of methanol. After addition of 5 ml of 1N NaOMe/MeOH solution,

the reaction solution is boiled under reflux for 12 hours. The reaction sofution is
neutralized with methanolic HCI and concentrated, and the residue is separated by
chromatography on silica gel (methylene chloride/methanol/conc. ammonia, 30/5M1).
60 mg of 19 are obtained as a yellow solid.




AcO + OH Aco 17 CH2A 2 / H2G3 Br 2 OAc OO O Ac0 O
O Aco\ / OH 18 MeONa/MeOH OHOO F OHO\ _ |
Pd/C, 2 HOO OH7s OH OO0 . FO HOHOO OH 20
(Exanple 7) The foll ogyng was prepared in an anal ogous
manner: OH 0 OF /

O
HO

HO

20

60 mg (0.13 mmol) of chalcone 19 and 50 mg of Pd/C (10% Pd) are suspended in

- 13 ml of methanol and hydrogenated under a 5 bar hydrogen atmosphere at room
temperature for 5 h. The reaction solution is concentrated and the residue is purified
by flash chromatography (methylene chloride/methanol/conc. ammonia, 30/5/1).
Yield 25 mg (42%) of 20 as a white amorphous solid. Ca3Ho7FOg (424.47) MS(ESI):
44917 (M - H"). |




HO HO OH OH 21 (Exanple 8) p 42 Exanple 7 (conpound
200 HOO FO HOHO\ / OH 18 1.0 g (6.0 nmol) of
1- (2, 6-di hydr oxy- 4- met hyl phenyl ) et hanone 17 and 1.0 ¢
5 (2.7 mmol) of bromde 2 are dissolved in 30 m of
met hyl ene chloride. 800 ng of benzyltributyl amoni um
chloride (PTC), 1.6 Exampled eompound2tonate and 1.5
m of water are successively added to this solution
while stirring vigorously. This suspension is stirred
wth protection fromaight (alumnumfoil) for 18
hours and then dillted with 150 ml of ethyl acetate
and 150 m of n-heptane. The sobi d const] Nts to are

filtered th tle silicaygel /and entCGtht ed
The residiie iy S&parated pP. chrpmne 6n silica
gel (ethyH® he = 430 ng of 18 are
obt ai ned as a pal.e’yell ow sg be separated with
difficulty froman identica i gfating byproduct,

and thus the purity ig1only abolit 50% The byproduct
can easily be renovel at the next stage). C21H25010F
(456.43) MS(ESI-): 455.25 (M- H). OHO OO HO

200 mg of compound 18 (about 50% pure) and 350 mg of p-benzyloxybenzaldehyde
(Fluka) are reacted in analogy to the synthesis of compound 20. 36 mg of 21 are
obtained as a colorless solid. Cz2H,5FO3 (436.44) MS(ESI) 481.08 (M + CHOy).




HO CH 19 15 200 ng of conmpowsd 18 (about 50% pure)
and 225 ng of ani sal dehyde (Fluka) are dissolved in
10 M of nethanol. After addition of 5 m of 1N
NaOve/ MeOH sol u®A®n, the reaction solution is boiled
under reaftl uxytTor 12 hours. The reagtion solution is
neutral ijzed/w td nmet hanolic HBb andyconcentrated, and
t herz €SI 's-separated by 20 ghr @gmat ogr aphy on
siliéeP ene chl ori de) anol / conc. am%ﬁBl"g?”KzCOE'
30/5/1). g_.: asOla yel | ow sotTd: >
R{B, RS DO \ Q... OHOHZ®M 20 60 ng (0. TB,C,/HO
RtafoRd=HOf chal cone 19 and 50 Bn§ of,,Pd/ C (10% Pd) are
suspended in 15 nml of ggthanol and hydrogenated under

a 5 bar hydrogeR1 at phere at rooms tenperature for

5 h. The reactigon s@lution is concentrated and the
residue is gueify flash ¢ orrat ogr aphy\

(met hyl ene "&b 4 cong—amoni a, 30/ Y OBn
Yield 25 ng (429%0f /20 as a whit e anor phous sol Tt
C23H2 7R H(KRp. A7)ANB( ESI - ) : a; (M- H). 44
Exanpl er18F,(ReeRmaund 21) COH OH"'F O

Y

MeONa / MeOH
BnQ
OH
R1
0 o)
R2 0
HO \ Pd/C, H,
HO -
| O OH O OBn
R1=H, R2=F, 25
R1=F,R2=H,26 BnO
OH
R1
o o)
R2
HO

o
HO
O OH O OH
HO

R1=H, R2=F, 27 (Example 9)
R1=F, R2=H, 28 (Example 10)




HO HO OH 21 5 200 ng of compgund 18 (about 50% pure)
and 350 ng of p-benzyl oxybenzal dehyde (Fluka) are
reacted in analogy to the synthesis of conmpound 20. 36

ng of 21 are obtai BGMSIe™ & ol id. C22H25F08
(436. 44) NB(ESI -) 48“[‘6% @%ﬁi;ﬁ_z@o 4s OAc RL O
p HO R2 Bu3BnNCl K2CO3 AcO + OH AcO R1=H, R2=F, 2 Br
CHzClz H20 R1=F, R2zH 4 BnO 22 OAc Rl O 0O

RACO OBn RI=H R2=E 23 AcO 70H RI=F, R2=H 24
McONa/ MeQH  BnO

G
o

27

HO

HO

5 350 mg of bromide 2, 100 mg of phenol 22 and 350 mg of p-benzyloxybenzaldehyde
(Fluka) are reacted in analogy to the synthesis of compound 21. 40 mg of 27 are
obtained as a colorless solid. C,1Hz3FOg (438.41) MS(ESI") 483.15 (M + CHO,).

Example 10 (compound 28)

OH '
F
Q
o
HO
. e

28

RO

110 mg of bromide 4 80 mg of phenol 22 and 350 mg of p-benzyloxybenzaidehyde
(Fluka) are reacted in analogy to the synthesis of compound 21. 50 mg of 28 are
15  obtained as a colorless solid. Cy1H,3FOg (438.41) MS(ESI') 483.15 (M + CHOy). .

10




OH RLOOO R2 HPOHPI/C, 42 HO OBn Rl=H R2=F,
26 R1=F, R2=H, 26 BhO OH RL OO R2 p HO HO PCH pH
HO Rl=H, R2=F, 27 (Exanple 9) Rl=F, R2=H, 28 (Exanple
10) 46 aaple 9 (conpound 27) OHo OH F O HO HO OH
27 e

/10 350 ng of brew de phenol 22 and
350 ng /of p- benzyl oxybeNzaldelhyde 1. BuBnNCI / K,CO,
R o CH,Cl, / H,0

-

Br 2. MeONa / MeOH

R1=H, R2=F, 30 (Example 11)
R1=F, R2=H, 31 (Example 12)

Example 11 (compound 30)
OH
F ) A /@O
0 N
HO H \
HO OH
_ 30

200 mg of bromide 2 and 300 mg of phenol 29 are reacted in analogy to the
- synthesis of compound 14. 40 mg of 30 are obtained as a coloriess solid.
C21H24FNOs (437.43) MS(EST) 482.15 (M + CHO3).
10 '




(Fluka) are reacted in analogy to the synthesis of
conpound 21. 40 ng of 27 are obtained as a colorless
solid. C21H23F09 (438.41) MS(ESI") 483.15 (M+ CH® ).
Exanpl e 10 (conpourgxafiple 12 (63mpbu O HO HO OH
28 HO 110 ng of brom de 6 ngpofﬁiﬁtLoI 22 and 350
nmg of p-benzyl oxybenzal dehyde (Fluka) are reacted in
anal ogy to the.synthesis of conpound 21. 50 ng of 28
are 15 obtai ned asa“tol orl ess solid. C21H23F09

(438.41) MSFES| -y 483.15 (M + CH® ). 47,~6Ac O Rl HO
K20C03 R2 A0 + @HQ g2 [ HO
OH , R1=H, F, , R=H 4

H

Aco Br 29 2.

Np H1.
OH Rl 0.9
HO OH

31

200 mg of bromide 4 and 300 mg of phenol 29 are reacted in analogy to the |
synthesis of compound 14. 115 mg of 31 are obtained as a colorless solid.
C21H24FNQg (437.43) MS(ESI) 482.15 (M + CHOy).

QOAc 0]
R1 HO N/\@\
0 H 1. BuBnNCI / K,CO,
R o . OH cl) CH,Cl, / H,0
Aco & 32 2. MeONa / MeOH
R1=H, R2=F, 2
R1=F, R2=H. 4
OH
R1
0 )
R2 0 H

=H, R2=F, 33 (Example 13)
=F, R2=H, 34 (Example 14)




H, R2=F, 3044 Exanple 11) RI1=F,
nmpl e 12) Exanple 11 (conmpound 30) OH OO

\ / OH 5 30 200 ng of brom de 2 and
300 ng of phenol - 29 Exam leatﬁ&fémpsbmam gy to the
synt hesi s of conpound 14. 4 of 30 are obt ai ned as
a col orless solid. 021H24FN08 (437.43) MS(ESI-)
482.15 (M + CHQzZ ). 10 48 Exanple 12 (conmpound 31)
OHF O0 O ON HO_H°HO oH 315200ngofbromde4

synt hesis of col
a colorleg

482.15 (Mg
HO OH

33

5 200 mg of bromide 2 and 300 mg of phenol 32 are reacted in analogy to the
synthesis of compound 14. 80 mg of 33 are obtained as a colorless solid.
C22H26FNOg (451.45) MS(ESI) 496.17 (M + CHOy).




RL HO O H 1. Bu3BnNCl K. 2CO 3, R2 CH H 0202 20 AcO
+ OH Aco Br 32 2. MeONa / MeCH Rl=H, R2=F, 2 RI=F,
RO=H, 4 OH RLOO R2OH HONHO\ OH Rl=H R2=F,

33 (Exanpl e 13) Rl9EyRATéM4 lagy 14) 49
Exanpl e 13 (con‘pou%‘#_@]ﬁéoé%ﬁﬁ%ﬁ)m H HO CH

' 33 5 200 ng of bromde 2 and 300 ng of phenol
32 are reacted.in analogy to the

oH
F
o R 0
o N \
HO H
34

200 mg of bromide 4 and 300 mg of phenol 32 are reacted in analogy to the
synthesis of compound 14. 130 mg of 34 are obtained as a colorless solid.
C21H24FNQs (451.45) MS(ESI) 496.15 (M + CHOy).




synt hesi s of conpound 14. 80 %g of 33 are obtained as
a colorless solid. C22H26FNO8 (451.45) MS(ESI")
496.17 (M+ CHO2 ). 50 Exanple 14 (compound 34) OH F
oH HOHO OH 34 s 200 ng of kromi de 4 and 300 ng of
phenol 32 are reacted in ana ¥ito the synthesis of
conpound 14. 130 ng of 34 arg obfjained as a col orl ess
solid. C21H24FENO8 (451.45) NMSfFESI-) 496.15 (M + CHO2
). 51 . 1 A\ HO OO Nzz BnB

. KZCO, 09 O NaOMe/ MeOH
OHCBE 3B | /| 4 9oomo,@dco§h—©37|\
I 48
BnBr, K,CO; o~

| OH o NaOMe / MeOH

35 . 36

9 OH ©
O = O H,, Pd/C

? 7 ‘ OH ‘ 0

37 .8

1. 60, CdCO, 0
2.NaOMe /MeOH o) o 9

20 (Example 7)
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10

15

1. 60, CdCO8 O 2. NaOwve/ MeOH H9) OO HO OH O 20
(Exanple 7) 52
1- (2, 6- Bi shenzyl oxy- 4- net hyl phenyl ) et hanone 36 9 0 0
1-(2)6-Bisbdnz} & -4-rhEth{Ip HeTR)
(%-(2, 6-di%yd§oxy-4-2§%hyl p!?%ﬁ?/??re'?ﬁgnone (35) are
dissolved 5 in 30 m of dimethylformam de, and 4.0 ni
(33.7 mol ) of .benzyl brond 13.8 g (100 mmol)
of potassi um carbonate are d. The reaction m xture
is stirred at roomtenperatjure for 3 hours. This is
foll owed by addition of watgr and extraction tw ce
with ethyl acetate. The cgnbi ned organi c phases are
washed with saturated sofliumlthloride solution, dried

over sodium sul fate and _etqcenatyated in a rotary to
evaporator. 1.35 g (40% conpound 36 are obtained
as a colorless crystall pr oduct. C23H2203 (346. 2)
M5 (ESI+): 347.15 (
1- (2, 6- Bi shenzyl oxy- 4- net hyl phenyl ) - 3- (4- met hoxyphenyl
) propenone 37 9 0 0 15 37 53 ™3_46xg (10 mml) of

1- (2, fi-bisbenzyl oxy-4- et hyl phe t hanone (36) are
di ssolved in 150 m of ethanol, \ang/1.34 nm of

p- ani sal dehyde are added. 7 m of &queous potassium
hydroxi de solution are then ggded dropw se. The
reaction stirs at room

1.62 g (8.75 mmoi) of 1-(2,6-dihydroxy-4-methylphenyl)ethanone (35) are dissolved
in 30 ml of dimethylformamide, and 4.0 ml (33.7 mmol) of benzyl bromide and 13.8 g
(100 mmol) of potassium carbonate are added. The reaction mixture is stirred at
room temperature for 3 hours. This is followed by addition of water and extraction
twice with ethyl acetate. The combined organic phases are washed with saturated
sodium chloride solution, dried over sodium sulfate and concentrated in a rotary

evaporator. 1.35 g (40%) of compound 36 are obtained as a colorless crystalline
product. C23H2,0; (346.2) MS (ESI®): 347.15 (M+H™).

1-(2,6-Bisbenzyloxy-4-methylphenyl)-3-(4-methoxyphenyl)propenone 37

37
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tenperature for 12 hours. 5 Half of the solvent is
stripped off in a rotary evaporator. The m xture is
neutralized wth 2 Mhydrochloric acid while cooling

3.467g [ TEmafsl) bB1 i ' ' -
) anrgd( et hyl )ac etg?’ggal'gl'%%ﬁ%)?ﬁ? C ptﬁglggg Hg?%tﬂ’ggﬁ%? m%&e dissolved
in 1Rdkmméaf aihenok andr kB4 danl of paanisaidehypde dee adted.i bm| oflagaeebus

o8k SR e S RS0 b5 B BRI oo

tenspdrature fod 122hearsof f With suction and io dried. 4.3 g
of the compound 37 are obtained as a colorl ess

929
Ha&@f t/%e. sqjyerd|is stippedxiinea (otery. @yapdratoESThg mixtes: istheutralized
with J0 Rlciachiorc aid yhie agling e 2nd s 1B RgiGANTRS fimes with
wampiarzldbﬂgyimgewei’l‘ﬁh@td?hnicf ﬁ?b%@areﬂgcﬁ?ﬁ%eﬂ?w&@%%@iﬂw SHturated

- » O- S n oxXy-4-ne en e anone ar e
-Sod}w“d%f'i%ftsa‘l%%ﬁuﬁgﬂ,myem ovsr seéw?m su%@tﬁaand @mc,enirﬁm. The isolated oil

y A . i i .2d .
oo LTS el 8 A LA e Byt anc
drigidn 48 g Iﬁ?ﬁ%@)géﬂm i:fmﬂpaumd) Gi_lr_aare o'bfui'ﬁéd t&s _laad&oltaﬂesmw. g/mol

enpe 0] IS, e .catalys 1S en
C3‘%?45%@@5%54%(&@%@%&%&0\@4% &t hyl yacet ate, and the

resulting solution is concentrated in a rotary
evaporator. The crude product is purified by columm 25
chromat ography (Si 02, ethyl acetate/n-heptane 1:3).

el BB RS sl s ape

(MtH+) . 54 Reference exanple 7 (conmpound 20) OH O HO

-C~-/ O HO
OH Q
l OH l o
38

1.50 g (3.23 mmol) of 1-(2,6~bisbenzyloxy-4—methylphenyl)ethanone (37) are
dissolved in 40 ml of ethyl acetate and, under an argon atmosphere, 400 mg of
palladium on activated carbon, 10%, are added. Hydrogenation is carried outin a
hydrogenation autoclave under 3 bar at room temperature for 2 hours. The catalyst is
then filtered off and washed with ethyl acetate, and the résuiting solution is
concentrated in a rotary evaporator. The crude product is purified by column
chromatography (SiO, ethyl acetate/n-heptane 1:3).

600 mg of the product 38 (65%) are isolated as a colorless solid. C17H1s04 286.3 MS
(ESI"): 287.10 (M+H™).




10

15

OHO0 205 174.4 ng (0.61 mml,) of conpound 38 are
dissolved in 50 m of toluene, and 340 ng (0.61 mol)
of the brom de 60 and 421 ng of cadm um car bonate

uxe a wat'er trap’'for
is filtered off, and the resulting clear solution is
concentrated in a rotary evaporator. io The crude
product is suspend 25 m of nethanol and m xed
with 5.0 ml of a .2y M net hanol i ¢ NaOWe sol ution and
stirred at r atyye for 12 h. The reaction
sol ution isHf@ /ze anolic HCl and
is purified by flHE&h ShQ2
Et CAc/ heptane 1:4 -*1: 8.
are obtained as a col ot olid CR3H2ZRMB _450.5 M5
(ESI+): 473.15 (MNa%). CoR@pbunds 40" (ex@npl e 15),
41 (exanple 16), 42 (exanple &7) and 43 (exanple 18)
were prepared in an anal ogoug manner. 55 OH O OH HO
OFa _ OO0 O'""~1 HHO HOIl yOHOH 40 41 OH ™M

reaction mxture is
Refreg?ﬁée J\;‘vl‘)ptlﬁIFTEIGO'?"{M?'?“d EB 1 h. Cadni um car bonat e

’conpound 20

174.4 mg (0.61 mmol) of compound 38 are dissolved in 50 ml of toluene, and 340 mg
(0.61 mmol) of the bromide 60 and 421 mg of cadmium carbonate (2.44 mmol) are
added. The reaction mixture is refluxed with a water trap for 1 h. Cadmium carbonate
is filtered off, and the resulting clear solution is concentrated in a rotary evaporator.
The crude product is suspended in 25 ml of methanol and mixed with 5.0 ml of a

0.5 M methanolic NaOMe solution and stirred at room temperature for 12 h. The
reaction solution is neutralized by adding methanolic HCI and is purified by flash
chromatography (SiO2, EtOAc/heptane 1:4 —1:1). 78.8 mg (29%) of compound 20
are obtained as a colorless solid. C3H2;FOg 450.5 MS (ESIY): 473.15 (M+Na®).

Compounds 40 (example 15), 41 (example 16), 42 (example 17) and 43

(example 18) were prepared in an analogous manner.




OF4 HOHO , ~ HOjyOH OCH3 OH 42 43 OBn OBn 1.
Dess-Martin F HOO F O BnO 2. BAST BnO BnO Owe BnO
OV 44 45 QAc OAc FF 1. Pd/C, HZ F O HBr/ ACOH F O
AcO 2. Ac2Q AcOH H2SCa AcO QAC ACO Br 46 47
?Hi - o benzyl - al ph
5 45 56 3.69
o) O
¢
OH
41

42 43
0OBn OBn
_ 1. Dess-Martin E 0
o '
HO - F
BnO 2. BAST BnO
BnO  OMe - B0 ome
44 45
| _. OAc OAc
F - F
1. Pd/C, H, - 0 HBr / AcOH . 0
oo T ———————
o AcO AcO
2. Ac,0/ACOH/H,SO0,
AcO OAc AcO Br

1-Methoxy-4-deoxy-4,4-diﬂuoro-2,3,6-tri-O-benzyl-a!pha-D-qucose 45

OBn
F
o F A
BnO
| BnO 0

45

Me
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Asymmetry 11 (2000) 385-387) sare dissolved in 110 ni
of methyl ene chloride and, under an argon atnosphere,
3.6 g (8.5 mml) of Dess-Martin agent (Al drich) are
3.69@47D M bSEmethbey- 233 Bﬂﬂf@-béhzﬂ%@g?t-%lﬁpafé aigyreirahédron
y

mxture is diluted wt
Asyaveetty 41 {20@ 3te 3817) ar)e ginsolvied freti1@ mi ofimethyleReoBloride and,

9l h
undBf abierdth Afbeshnbets AbalRe Smen 2 D Martocrasth AR B are
add@HQ:lrbﬁﬁis@UAftéﬁs RS at %nbkrﬁﬁé@f(%oﬂfeﬁﬁh&%m%?dllhté?ﬁmth 300 m

(et hyl acetat e/ n-hept ane :
of e%‘atl enetate/a-heptaneed1) ahdewaaheé M % wntbul%aidcaacsqlmhqmamd 1 % with

oS BRI B0 B o SR ) RIS e
Theh@ﬁrd%ea% sé&é}ﬁtécfiﬁ?%hﬂirﬁél%gr thﬁ/ i) 5’“@& gel @tBVllddetiteld-héptane

acetate and washed cauti ousl y (strong

h
1:1)0P10g (e okkatone oo cbbNaet NENOREST isissolved INR8 ml of Methylene

chicR e pBEEAn Sad phEhdihere < gt PASTG A ¥ added

dropWiB@ rmntergzmndayrscm robm empEehturs iy Imirtee & dnmtehewﬂtraz@o ml of
g f185O of 45 are obtained as_a colorle
ethy(gapetagejan washed cautiously (strong effervescence) with cooled NaH003

solfoR T pfbefighias PTerdy g Ealita perGRl YonBofgel) She

residuenis)sephratéd @lycbrﬁomamcﬁgrplhﬁoh HilldaRb) (ethgl deetatd/ndaptane 1:1).

2.6 %%@%@ﬁéﬁ Gl Bﬁg’@?edaaggt‘?%ﬂﬁﬁoﬂ{é' g?et5| ga?mo? ﬁ;gr ogen

roomtenperature for 16 h. The reaction solution is

concentrat ed and the residue is purified by flash
4-Dedxyddt-difuapbyl, 2,36 telrar@-acktylvalphaDghecmde 46nc.

ammonia, 30/5/1). Yield 850 ng (83% of

1- met hoxy- 4- deoxy- 4, 4-di f | uor o- al pha- D-gl ucose as 25

whi te anor phous solid. C7HI2F2Q3a€214.17) M5(DCl):

215.4 (M+ H). 700rTgF§33 [) of this are

di ssolved in 3.5 m of ‘acetfc acid and 6.3 m of

acetic F C

AcO

AcO OAc

46 .
2.3 g (4.7 mmoi) of 45 and 2 g of Pd/C (10% Pd) are dissolved in 150 ml of methanol

“and 10 m! of acetic acid and hydrogenated under an atmosphere of 5 bar of hydrogen

at room temperature for 16 h. The reaction solution is concentrated and the residue is
purified by flash chromatography (methyiene chloride/methanol/conc. ammonia,
30/5/1). Yield 850 mg (83%) of 1-methoxy-4-deoxy-4,4-difluoro-alpha-D-glucose as
white amorphous solid. C;H12F205 (214.17) MS(DCI): 215.4 (M + H").

700 mg (3.3 mmol} of this are dissolved in 3.5 ml of acetic acid and 6.3 mi of acetic
anhydride. Addition of 0.2 ml of conc. H.S0O;, is followed by stirring at 60°C for 5 h.
The reaction solution is then poured into a mixture of 30 g of ice and 30 ml of ethyl
acetate. The organic phase is washed twice more with aqueous NacCl solution,
filtered through a little silica gel and concentrated. The residue is separated by




anhydride. Addition of 0.2 nls;of conc. H2SO4 is

followed by stirring at 60C for 5 h. The reaction

solution is then poured into a mxture of 30 g of ice
chranthtdgraphyan silidwbe!l (@ﬂﬁd atératdl H%e%ﬁ&?é‘ﬁel)lomﬁug 25%) of 46 are

washed tw ce nore wth aqueous sol ution
obtpinedeaea miKfuse gh aBomers. I%4Hndﬁz@a (368.29h MSEICBNEEXBAM + H').

The residue is .separated by 57 chronat ography on

silica gel (ethyl acetate/n-heptane 1:1). 300 ng (25%
1-Brbmtﬁiléﬂ@oxphlﬁdif&d)ra&,B,GﬁrKOJaeelgﬂ—am- lucose 47

Cl4H, 8F209 (368.29) M5(DCl): 369.3 (M + H‘?.

5 1- Brono- 4- deoxy-4, 4-di fluoro-2, 3,6-tri-0O acetyl -al pha-
D-glucose 47 5 OAc F F 0 AcO Aca 47 300 ng (0.8
nmol ) of tetraacetate 46 ved in 13 m of 33%
strength HBr in glacial acid and left to stand
at roomtenperature for [ [
solution is then poured j I xNure of 10 g of ice
and 10 m of ethyl ac ni c phase is
washed twice nore with aqueo NaCl psol ution, filtered
through a little silica gel and concentrated. The
residue is separated by chrogptography on silica gel

(eth acetate/heptane 1:1). 112 ng (35% of 47 are :
300d139 éﬁmm) of tebraeetatas46 eoe desomamesrrﬁlzmmetmpth HBr in

gIadA@%E@pﬁoSgng le{flvtlo st'érr'ac] at room temperature “for 8 hours.gl'he reactlon

10 solution is then poured into a mixture of 10 g of ice and 10 ml of ethy! acetate. The

organic phase is washed twice more with aqueous NaCl solution, filiered through a
little silica gel and concentrated. The residue is separated by chromatography on
silica gel (ethyl acetate/heptane 1:1). 112 mg (35%) of 47 are obtained as a colorless
solid. C12H1sBrF207(389.15) MS(DCI): 389.2 (M + H*).

F
F Q 43
AcO

15

Br CH,Cl, / H,0
47

MeONa / MeOH o

HO O

50 (Example 19)




Aco Bu,BnNCl / K, CO8 Br CHzZClsg / H20 Aco / 47 49 OH
F MeONa/ MOH O HO HO 50 (Exanple 19) 58 Exanple 19
(conpound 50) OHF O F O HOHO 50 s 100 ng (0.47
mmol ) of 2-benzyl pmlng(ﬂdgwhbo@ﬁuisép ng (0.10

rom de

mol ) of difluoro are reacted in anal ogy
to the synthesis of conmpound 9, and 21 ng of 50 are
obtai ned as a colorl essngolid. CL9H20F205 (366. 37)
MS(ESI-) 411.15 (M + ). 00O0~0

p- Met hoxyphertyl - Hmagnesi um brom de 51 0~ O BBr. x
DVB
O
O O

50

HO

100 mg (0.47 mmol) of 2-benzylphenol (Aldrich) and 40 mg (0.10 mmol) of difluoro
bromide 47 are reacted in analogy to the synthesis of compound 9, and 21 mg of 50
are obtained as a colorless solid. C1gHz0F 205 (366.37) MS(ESI) 411.15 (M + CHOy).

e 0~ 0
p-Methoxyphenyl-

H magnesium bromide O O
o/

51
o o

> BBr; x DMS
Dess-Martin
or Jones reagent o~

: 52

O 0 0
NaBH,CN
O/ . O/
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Dess-Martin or Jones reagent 2 0 0 O TMSCI NaB H, CN

0 53 54 59 (4-Methoxyphenyl)-(2-nmethoxyp he

nyl)nmethanol 51 O O51 5 1.5 g of o-anisal dehyde are
(4-Mietisoxyshibniyl)-Imathdxg pREAYI) IR tRANoPE 2 M Of

4- met hoxyphenyl magnesi um brom de (0.5 Min THF) are

added to the m xture. The reaction solutionis

stirred at roomtenper /yre over ni ght and then poured

into a 20% NH4Cl sol 3T oncand extracted with ethyl

acetate. 2.63 g of the product are obtained, 1o and

this can be enpl oyed A

purification. CL5H16Q

(M OH) + (4- Met hoxyphig

52 0 0 15 52 2.63g O

(4- met hoxyphenyl ) (2- met hoxyphenyl ) net hanol 51 are

di ssol ved in dichloronmethangt and 5.03 g of

Dess-Martin reagent are added. The m xture is stirred

20 at roomtenperature for 2 h. Then 20% Na2SO3 and

1.5 : ni§§idvﬁwh%/ﬂé‘ g?éetahs?/ﬁ%g in ?"Fﬁirﬁﬁ@ Bolleltd r(ﬁﬁ'azg.zl ml of

(ESI+) 227.05
X (gb,enyl)mst hanone

xtracte e organic p
4- meﬂtmqphedylm‘egmesm bratigie (B8M iadl HE) ane addediio thd mixkire. The
st um s t*{e solution | s concentrat %
reaction So ut!on IS stlrred room temperature overnight and then poured into a 20%
NH,Cl solution and extracted with ethyl acetate. 2.63 g of the product are obtained,
and this can be employed without further purification.CsH103 (244.29) MS (ESIY)

227.05 (M-OH)*

(4-Methoxyphenyl)-(2-methoxyphenyl)methanone 52

2.63g of (4-methoxyphenyl)(2-methoxyphenyl)methano! 51 are dissolved in
dichloromethane, and 5.03 g of Dess-Martin reagent are added. The mixture is stirred
at room temperature for 2 h. Then 20% Na;SO; and NaHCO; solution are added, and
the mixture is extracted with diethyl ether. The organic phase is extracted with
saturated NaCl solution and dried over sodium suifate. The solution is concentrated

in vacuo and purified by column filiration. 2.61 g of 62 are obtained. C15H1403
(242.28) MS (ESI") 243.04 (M+H")

Oxidation with Jones reagent can take place as an alternative thereto:

155 mg of (4-methoxyphenyl)(2-methoxyphenyl)methanoI 51 are dissolved in 10 ml of

acetone, and 2 ml of Jones reagent are added dropwise. After 2 h at room
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in vacuo and purified by coI;GEEn filtration. 2.61 g of
52 are obtained. C15H1403 2.28) Ms (ESI+) 243.04
(MtH+) 25 Oxidation with Jones reagent can take pl ace

I n W15 .
o s ba Py S, 30 St e b ade i the mpixture. The
orgahisguiaseds washedmevefal tiawss witie watéed aﬁdﬁhe@frga]rﬂﬁgﬁase is extracted
t n[ m CIa%cged dropw se. After 2 at room 6
wit SAERER HC S Hior, P RRisver sadiughatiae And fVaRaraled do dryness.
Thergroct ﬂ%g%bﬁdﬁ’ié‘d lnTth% waYy ﬂa sﬁﬁ%%dr%%?ﬁ%r reaction.
several timeS'wth water, and t ani'c seis
extracted with saturated Nad sol uti on, dried over
sodi um sul fate and evaporated to dryness. The product
(126 ng) obtained in this way has sufficient purity
for further reaction.
(2-%&?%2 6!19&1]4)1 héméth@éypmh?f)mmme)mt hanone 53 0 0 10
of
(4- nethoxyphenyl)(Z nmet hoxyphenyl ) net hanone 52 are
di ssolved in dichlorgnethane. The m xture is cool ed
in an ice bath, and 3071 ofof boron
tribrom de-di net hyl g conpl ex are added. The
m xture is vvarrredt f effperqature and left to
stir for 3 h. The r§ i 9 st opped by pouring
into ice is water, ETR phase is
separated off, and t he aqueous phase is extracted
“several tines with ethyl acdidte. The conbi ned organic

2.6 BE - EEnyll2 el iR SRy i s hantnets e dipsalied in
dichlBrémethiife. MheddkureSs eB6RARA 280 B%fh Uhe? 3174 @goﬂﬁéron

with ethyl acetatel/heptane. e pr are
tribreypide-digeethylistifidencorples. alé)adlstsd( m)mRB.EeZS Wislriedl to 26om

temﬁer&ﬁnr&%ﬁﬁ%ﬁ ?8 i \Lo)r %r}'? nﬁm&z reaq_|on is then stopped by pouring into ice-

water, the dichloromethane phase is separated off, and the aqueous phase is

extracted several times with ethyl acetate. The combined organic phase is washed
with water and sodium chloride solution, dried over sodium sulfate and concentrated.
The crude product is chromatographed on silica gel with ethyl acetate/heptane.

1.26 g of the product are obtained. C14H420; (228.25) MS (DCI) 229.2 (M+H")

2-(4-Methoxybenzyl)phenol 7

0.78g of (2-hydroxyphenyl)(4-methoxyphenyl)methanone is dissolved in acetonitrile
and cooled to 0°C. 2 ml of TMSCI are added dropwise to the mixture, and then 1 g of
sodium gyanoborohydride is added. The mixture is stirred at room temperature for
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25 7 0.78g of
(2- hydr oxyphenyl ) (4- nethoxyphenyl)nethanone IS
di ssolved in acetonitrile and cooled to 0OC. 2 nl of

T .
3 h7 1A tedtiien SRS MR olchfordiueliins aRf fiygigBinfolbh Celite
Thesonglanmcpi’aatserls ovashedpeiirtvater gt sdidrat@d Bodilifrechileeidéisotution,
ut|o is dil.uted with |chI oronet hane and flltered
dried it 5RO siltate s sicsalieletnageupe T ha sl Riadyct &

chréRbRIgrapledéh %ﬂl@é%‘él WaH &t ﬂ%e%tém%g?ﬂ@ 190 0. Terﬁ'éﬁ%e desired

over sod| um sul fate an centrate acuo.
prodm&ld&aobiamm;lbt&hHm%f{Ed#ﬂ?()gﬂ&pSH).@BZQOI MeNg) " wi t h

et hyl acetate/heptane (1/2). 0.72 g of the desired 5

product is obtained. Cl4H1402 (214.27) M5

(ESI +):232.20 (M:tNH4+)+ O~ CH 0 O p- Et hyl phenyl -

mggnesi umbromide 1 '\ | \ @ 540D OH TMSCl \ \ BBr3

P CHECI 2 NaBiHypNemA 56 10

(4- Eilny| pheagHesufy ekl yp
.0H g of o-anr sar aehy

Iedto 0C. 16.29 m of %
bfom de (0.5 Min THF) are addgg to the mxture The

reaction solution is stirred at roomtenperature
over ni ght and tben poured into 20% NH4CI sol ution and
extracted withQethyl acetate. 1.92 g of t he gy oduct
are obtai ned,

TMSCI O O BBr, / CH,Cl,
NaBH,CN g

55 56

Dl 54 0~ OH 54
ed in THE and

(4-Ethylphenyl)(2-methoxyphenyl)methanol 54

o~ OH

54

1.01 g of o-anisaldehyde are dissolved in THF and cooled to 0°C. 16.29 ml of
4-ethylphenylmagnesium bromide (0.5 M in THF) are added to the mixture. The

“reaction solution is stirred at room temperature overnight and then poured into 20%

NH,Cl solution and extracted with ethyl acetate. 1.92 g of the product are obtained,
and this can be employed without further purification. C1sH1s02 (242. 32) MS (ESI™)
225.15 (M- OH)
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and this can be enployed withgut further purification.
C16H1802 (242.32) Ms (ESI+) 0 225.15 (M OH) + 62
4- Et hyl phenyl ) (2- net hoxyphenyl ) rret hane 55 0 55 1.34 ¢

+£hbfpfulla Bty hhe Ry DaIane 85co01 cd 1o 0c 150 g

of sodi um cyanobor ohydride are added to the m xture
and then 3.00.m of @inethylsilyl chloride are
added. The mixture is |stirred at room tenperature
overni ght. The reac NG s filtered through
Celite and extracted ed NaCl solution.
The organi ¢ phase i od| wr sul fate and
concentrated. The crude product i s chromat ographed on
silica gel with ethyl io aceggte/ heptane (1/12). 0.83
of the product is obtained. Cl6H 80 (226.32) M
1 3‘? oaf Y4-eftyiphenytrethogypimry)methandl e eissohssi ﬂ-aice]:@nltrlie and

cool 8 350 o oA DMK BB A SRBETI AR arc e

3.00 mil bf ﬁnﬁétﬁKKsilythléhdé‘B@ dddet. ThaddRtLrdrio _Yrea dt @oortnhe

m xt ure e mxture is stirred at roomterrperature
tempegraturergriighh d heateastion galutia s filtered theaugh Celite and extracted

it S ERBLIDEBISTTe EoTENERE Bl ol B Yo

conwrgmteat Tescrslegireduaisib etirombtograplerd omsilichiafel with ethy!

? #tl on, %@S er sodi um sul fate and concentr at
acefgle/heptang ( Qaef therniadughis @htaingthi CiaHaelA (36. 32) MS (DCl)
227gt{y.ﬁ.q*e;d by chromat ography. C15H160 (212.29) Ms (ESI):

200 (MFNa' ") 63 OH OBz " OBz

' 2-(4-Ethylbenzyl)phenol 56

OH

56
0.83 g of (4-ethylphenyl)(2-methoxyphenyl)methane 55 is dissolved in
dichloromethane. 11.0 mi of boron tribromide (1 M in CH,Cl,) are added dropwise to
the mixture. The mixture is stirred at room temperature for 5 hours and, after addition
of water, the dichloromethane phase is separated off. The aqueous phase is
extracted with ethyl acetate. The combined organic phases are washed with water
and NaCl solution, dried over sodium sulfate and concentrated. 0.77 g is obtained as
crude product which can be purified by chromatography. C15H150 (212.29) MS (ESI):
235.20 (M+Na™)




10

15

BAST O F O Ac20 BzO or DAST £z0 AcOH I ' BzO Ow BzO
Ove H2SO4 57 58 OBz OBz HBr OO BzO 33%in AcOH Bz~
BzO OAc BzO Br 59 60 Methyl

2,3,6-tri-0O zoyl - 4-f 1 uor o- 4- deoxy- a-@FQI ucopyr anosi
de 58 iz BzOdgw&rOVe s 58 3 g ot methyl
2,3,6-tri {O-4enzoyl -a- D-galacto ngsi@e 57 (Raesh et

al .’ -. m 0, 23 odu
di-cﬁFér ane aﬁ%%?ed t 0P%30C enli o 3. @&OH / of

fbi s( 2- BERoxgatdyl ) ani no] sul fur t ri3T uoOMe ( BASO,
are addedgropwi se. The reaction solg ion is warned
to roomtenperature and stirred overnight. The
mxture is g¢QBR ed wi th dichl oromet hangOBmd t he
organic p is extHBéted with H2Q, HCO3 sol ution
NaCI_s"O‘O'T"Ut‘ITr?' The e\ phase is
o8B d" AR n g rude product
is crystBt®i zed PAesm et hyl acetate Bpd 15 hept ane.
1.95 g of 58 are obtained as a colorless Bol i d.
C28H25FCOg( 508. 51) M5 (ESI') 526. 1864)I\/H-NH4' ).

Al ternatively, the reaction can al so be carried out
usi ng

Methyl 2,3,6-tri-O-benzoyl-4-fluoro-4-deoxy-a-D-glucopyranoside 58

OBz
9]

BzO OMe
58

3 g of methyl 2,3,6-tri-O-benzoyl-a-D-galactopyranoside 57 (Reist et al., J.Org.Chem
1965, 30, 2312) are introduced into dichloromethane and cooled to —30°C. Then
3.06 mi of [bis(2-methoxyethyl)amino}sulfur trifluoride (BAST) are added dropwise.
The reaction solution is warmed to room temperature and stirred overnight. The
mixture is diluted with dichloromethane, and the organic phase is extracted with H,O,
NaHCO; solution and saturated NaCl solution. The organic phase is dried over
NaSO, and concentrated. The crude product is crystallized from ethyl acetate and
heptane. 1.95 g of 58 are obtained as a colorless solid. CzgH25FOg (508.51) MS
(ESI") 526.18 (M+NH,"). Alternatively, the reaction can also be carried out using

2.8 eq. of diethylaminosulfur triflucride (DAST); in this case, the reaction solution is
refluxed for 18 h after the addition. The working up takes place in analogy to the

above description.
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2.8 eq. of diethylam nosul furgtrifluoride (DAST);
this case, the reaction solutlon is refluxed for 18 h
after the addition. The working up takes place in

- (ﬂ&%b cet y’l(B gh? b@r?%méig'en rbﬁf ggaﬁ%rcg-sﬁ-sgeoxym ucose

59 OBz F O Bz0O gzp OAc 59 5 @Bg of nethyl
2,3,6-tri-0O benzoyl -4-fl uoro-/4- deoxy- a- D- gl ucopyr anosi
de 58 are suspended i f acetic anhydride.
8.4 m of conc. sulfusyg-aqi mxed with 150 m
of glacial acetic acid andmggyled t@Ade m xture while
cooling inice. The mxture stirs at roomtenperature
for 60 h. The mxture is pous®@d into NaHCO3 sol ution,
and this solution is extracted wth dichl oronethane.
The organic phase is io extracted wth NaC sol ution,

ri it C
12 e Y RO AR CoCERL LA T PEgLEstfobe g8 ar
susbbﬁd@d rdUs0 miioé aoﬁicaanleﬁhr&le 3.4 anlobcbrs.suifalic dicad are mixed with
9H25FCO (536.52) MB (ESI') 554.15 ( MrNHA+)
1502mi>,otsglapnal e AGY Iaﬂdzﬁqﬂe@’dpdhﬁﬂaé%‘i? wMe&&?im%%medlhe

1-
mixgitg i ot GHp i R0k, T4 e o noyies it NebiCos
soluat'Toa, _d'gjd :tinis\se_u:tnon is g@trﬁﬂeuﬂ wrdi dh:hwrom(?ﬁrane dbedbrganic phase is
C |1 C CI I r at . .
extrigfaclfith BREY saBn afe e NesDeand s?récqrgrag%%rﬂae residue is

recr?@t%ll%ﬂ%om %ﬂﬂrl taﬁ@ta?é’/%g%e B@F ;:Slfogﬁ’:%f 8tk bbtaffed as a

imes with dichloroneth organlc
colgpless solid. CagHasF0g (536.52) MS (ESI )554 15 (M+NH,")

2,3,6-Tri-O-benzoyl- 4-fluoro-4-deoxyglucosyl bromide 60
OBz

O
BzO

BzO Br

60

1.44 g of 1-O-acetyl-2,3,6-tri-O-benzoyl-4-fluoro-4-deoxyglucose are dissolved in
20 mi of hydrobromic acid in glacial acetic acid (33%) and stirred at room
temperature. After 5 hours, the mixture is poured into ice-water, and the aqueous

_ phase is extracted three times with dichloromethane. The collected organic phase is

extracted with saturated sodium chloride solution, dried over sodium sulfate and
evaporated to dryness. The crude product is filtered through a silica gel column with
ethyl acetate/heptane 70:30. 1.40 g of the product are obtained as a solid.
C27H2BrFO; (557.37) MS (ESI*) 574.05/576.05 (M+NH,")
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extracted with saturated sodiggm chl ori de sol ution,
dried over sodiumsulfate and evaporated to dryness.
The crude product is filtered through a silica gel
colum voh 25 ethyl acetatel/h ane 70:30. 1.40 g of
t he product are obtained as olid. C27H22Br FO7
OV (ESInl Ho74. 16-05 ( M+NH4" E?E@B 55~CB2

BzO
Bzo &Q) OoH @ﬁpphelﬁ'@quhospheﬂe 5 > ] 3
OHF OOBzo OFO 013z HO 62 63 (Exan'ple 20)
2,3,6-5%i -0 benzoyl - 4- fI uor o6#- deoxygl ucose 61 OBz F

O Bzo Bzo OH 5 6
Ei

D benzoyl - 4-f | uor o- 4- deoxygl uc

1- O aceipd - 2, 3, 6-
| oronet hane. 173 plOWf hydra

o are ssol ved ik

F
BzU J
di &fdzor onet h3
extracted w NeCl solution, dried o sodi u O
sul f &% and evaporated to io drynd&3dExample@dude

product is purified by colum filtration. 1.22 g of
the desired product are obtained. C27H23FO8 (494. 48)

2,3 M5B éhzo LR nlrb Medblit) g1 CogRGUNd 62 OBz F O
OBz

- o)

BzO
BzO OH

. 61
1.60 g of 1-O-acetyl-2,3,6-tri-O-benzoyl-4-fluoro-4-deoxyglucose are dissolved in

dichloromethane. 173 pl of hydrazine hydrate are added to this solution. After 16 h,

the reaction solution is partitioned between dichloromethane and H,O. The organic
phase is extracted with NaCl solution, dried over sodium sulfate and evaporated to
dryness. The crude product is purified by column filtration. 1.22 g of the desired

‘product are obtained. Co;H3FO5 (494.48) MS (ESI*): 512.15 (M+NH,").

Compound 62

OBz ‘
O
F
BZOXQ_A’O
OBz

248 mg of 2-(4-ethylbenzyl)phenoi (56), 550 mg of 2,3,6-tri-O-benzoyl-4-fluoro-
4-deoxyglucose (61} and 335 mg of triphenylphosphine in 2 ml of dry
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Bzo O OBz 15 62 248 ng of %(4 et hyl benzyl ) phenol
(56), 550 ng of 2,3,6-tri- Obenzoyl 4-f 1l uoro-
4- deoxygl ucose (61) and 335 of trlphenylphosphlne

dlchIBrognéfhaﬁé a‘?é)éo?@d tdi ol Mﬁ@ﬁéﬁ?azo Ju's oxypgloaz%gscarboxylate

under . m  of
is Sblv‘dv\,asidefg dé@p\(ﬂlﬁepﬁh@aolatmsls stmd:ulghtdu roemtnem@natut@and stirs

ovef R ARG &G o st EhBramstharns aad edtragted with water,
0.5 WaNeOH afid %aMrH?éH‘NéG‘Ijsél%ﬁﬁ at @o% Eﬁéég Isodhe(?T&Fer sodium

organl c phase is dried over sodiu | fate an
sulfalerncheenganirated imvaro. Tihe residudus pusfied biyfdheambtography

efhSTATHERE 11 SO0 o oo s o e o

(633E6 KIS |ESITORE00 (MeNi)+ Exanpl e 20 (conmpound 63) O
HO 10 63 (Exanple 20) 200 ng of 62 are taken up
in 10 nl of absolute nethanol, and 1 nml of sodium

: &hﬁ t n (10 ng of sodi um net hanol at e per
Exaﬁ%lgm Bé%ulds added. 15 The solution stirs for 8

h. Sodiumis renoved by addi ng Anbe (H+ form,
the ion exchanger is filtered off, esidue is
t horoughly washed. TheQlsul ting is purified

by silica gel )
96:4). 56 ny [ pduct are obtai ned.

: 5 (M:eNH4+) 20 The
‘an anal ogous manner

foll owm ng exanpl es HOe prepar dh
dt e agl ycones: 67

to exanple 20 using the apprk

63 (Example 20)

200 mg of 62 are taken up in 10 ml of absolute methanol, and 1 m! of sodium
methanolate solution (10 mg of sodium methanolate per ml of methanol) is added.
The solution stirs for 8 h. Sodium is removed by adding Amberlyst 15 (H* form), the

-ion exchanger is filtered off, and the residue is thoroughly washed. The resulting

product is purified by silica gel filtration (dichloromethane:methancl 96:4). 56 mg of

- the desired product are obtained. C»1HpsFOs (376.43) MS (ESI): 394.25 (M+NH.")

The following examples are prepared in an analogous manner to example 20 using
the appropriate aglycones:




OO OHOOHd HO HO HO F 64 {;Exanple 21) O 65

(Exanple 22) OH OHO O -4a- ~ HO O 66 (Exanple 23)
The appropriate agl ycones can be obtained for exanple
by the processes. described pf or conpounds 7 or 56. F \

OVe OMe OMe \ COH 66 (O TMSCl / K2003, DMBO
H OBz O BBr3\ O\ 61 F-~ O
N71 72 OH

NaBH3CN g©H9 O 70

64 (Example 21) 0

~ 65 (Example 22)
on (]
9]
F
Ho£§’O
HO
O/

66 (Example 23)

The appropriate aglycdnes can be obtained for example by the processes described
for compounds 7 or 56.

OMe
@’ TMSCI ©

Ki,CO DMSO NaBH,CN \©\/
70

@A

SR
=g

39 (Example 24)
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O HO- 0 OH5 39 (Exanple 24 68
1-[4-(2- Met hoxyphenoxy) phenyl ] et hanone 69 Owve 6:0 69 O
5 0.15 m of guaiacol 67, 167 ngy of
1[4-{21Méth@&99h@nb§t?nﬂ€erﬁﬂ]e%ﬁﬂnaﬁéﬁw of potassium
carbonate are heated in 5 of di nethyl sulfoxide at
170C in a mcrowave for 10 m n. The reaction sol ution
is poured into.water, ol the emul sion is extracted
three times with an et yI" tert-butyl ether. The
conmbi ned organic phas s &traeted twice with 1 N
NaOH and once with t urat ed oI ution, dried and
concentrated io in cu the desired
product are obtained. ~8) M5 (ESI):
215.10 (MrH+). 2-(4-Et hyI phenoxy) met hoxybenzene 70
Owe 15 70 960 ng of 69 O
1-[ 4- (2- met hoxyphenoxy) phenyl ] et hanone 69 are
di ssolved in 20 mMl of acetonitrile and cooled in an
1
O O L s TS g eRDRG SR 9% il of potassium
' carlppnata arerhgatadan %mﬂ iof dlnmthy\ﬁ sﬁfoxtdedatcﬂﬁﬂcana misrewame for

10 ol eRab RO nflbiootet: 979 e Sty Buastracted

threeQtithegrwath | dnoétty Plast-ISaPICEREF, aFI@corﬁBiﬁeHQﬁPQHi@ h°ase is extracted
purified b chrorrato raphy (heptane: eth

.tWIC¢ -wish 1Mbla gﬂdﬂﬁ@ewg’l sagturatpd (Naﬁdtsoéut@m uf:adraml concentrated
in v%énfﬂ" ! hy %13829? P%eél%%'l)ﬂar 4gbt%mewkﬁ14)03 (922 28) MS (ESI):

phenoxy
215.10 (M+H").

2-(4-Ethylphenoxy)methoxybenzene 70

Spol

960 mg of 1-[4-(2-methoxyphenoxy)phenyl]ethanone 69 are dissolved in 20 ml of
acetonitrile and cooled in an ice bath, and 1.05 g of sodium cyanoborohydride and
2.01 ml of trimethylsilyl chloride are added. After 1 h, the mixture is diluted with
dichloromethane and filtered through Celite, and the organic phase is extracted with
sodium chloride solution, dried over sodium sulfate and conce'ntfated. The residue is

- purified by chromatography (heptane:ethyl acetate 7:1). 710 mg of the desired

product are obtained. C1sH50; (228.29) MS (ESI): 246.20 (M+NH,").
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OH 71 5 710 mg of 2-(4-ethyl ghenoxy) met hoxybenzene 70
are dissolved in 5 m absolute dichloronethane. 0.6
m of boron tribromde (1 Mdichloronethane) is added
2-(8ERY n@gq hBRoPPyuUtion stirs for 6 h. Further BBr3
I's added an Phe m xture is stirred until the
reaction is al nost conplete according to LCVS. The
solution is br.ought i.to i ce-water, the organic phase
is separated off, and He aqueous phase is to
extracted three tinmes Aithgli chlQronet hane. The
conbi ned organi c ph 5 drig evaporated to
dryness and purifieg ( : phy. 450 ng of the
desired product are™eBt’ai ned. ~CXAHI4O2 (214.27) M5
(ESI'): 215.10 (MtH+). Compound 72 OBz O 0 BzO O\
OBz 15 72 Conpound 61 (46d@ ng) and phenol 71 (242 ny)
are reacted in analogy to the synthesis of conpound
62. The resulting product can be purified by colum

TR PRERASEIAG: SRR ndlued P oot
dichi6@PnetBand/B0. 65! ¢f botoR t@roftdidt 1 dichlbrommetitane) i@ 4dded

conpound 39) j::- OHOO HO 39 (Exanple 24
dro;()wisgPand the s%:ldnon stirs for 6 h. Further BBr3 isS addggij and thg mixture is

stirred until the reaction is almost complete according to LCMS. The solution is

brought into ice-water, the organic phase is separated off, and the aqueous phase is
extracted three times with dichloromethane. The combined organic phase is dried,
evaporated to dryness and purified by chromatography. 450 mg of the desired
product are obtained. C14H140; (214.27) MS (ESI): 215.10 (M+H*).

Compound 72

72

Compound 61 (466 mg) and phenol 71 (242 mg) are reacted in analogy to the
synthesis of compound 62. The resulting product can be purified by column
chromatography (heptane:ethy! acetate 4:1). 240 mg of the desired product are
obtained. C41H3sFOg (690.73) MS (ESI): 708.25 (M+NH,").




5 230 ng of conpound 72 are rgacted with sodi um
nmet hanol ate in analogy to the |iberation of exanple
20. The conpound can be purified by silica gel
Exarnpler2d ¢gompound 88)chl or onet hane: net hanol 96:4). 119
ng of the desired product are obtained. C20H23FC6
(378.40) Ms (ESI): 396.15 (MtNH4+) WD 2004/ 052902 71
PCT/ EP2003/ 013454 Patent clainms 1. A conpound of the
formula | R7 'R8 HO Cyst , -F
5n OH451 in whi
or Hor Rl and R2
conbi nati ons
and Rl, R2 =Ogjp

| east one of the
A0, NH CH2, S or
a bond; R4, R5, R6 hydrogen, Br, I, OH NQ2,
CN, COOH, CQ(C1-Cs6)-alkyl, RAC6) - al kyl , CONHZ2,
CONH( Gi - CB) - al kyl, CON[(C1-CB)- alkylJ2,
(Cl- C6) - al kyl, (C2- Co)-¥¥ Kexgmple@d)- co) - al kyny! ,
(C1-C6) 20 al koxy, HQ(C1l-C6)-al kyl,
(Cl-C6)-al kyl-O- (G -C6)-al kyl, phenyl, benzyl, it
230ag 0f compsiibt d 2 are renetedwitresodiam methanolatelin analogy to the

. _hydrogen(s),in.the al kyl, al koxy, alkenyl and al kynyl
iberaligh & FEeFple S0 Jf'é% FaEBaUBg oan ks puiified By silica gél chiromatography
(dichloromethane:methanol 96:4). 119 mg of the desired product are obtained.
C20H23FOg (378.40) MS (ESI): 396.15 (M+NH,™).




10

15

20

25

woS0@7dsbdd, SO2NH( C1- C6) - al kyl ,

H2N (C1-CB) -al kyl ] 2
S-(Cl1-C6)- 25 alkyl, S-( CH2) o- phenyl , PCT/EP2003/013454
SO (C1- C6) - al kyl, SO (CH2) o- phenyl ,

Paigp2clafis C6) - al kyl , S02- (CH2) o phenyl, where o can be

0-6, and the phenyl radical nay be substituted up to
tvmcebFCI Br, OH CF3, NO2, CN, OCF3,

’%ﬂ’q@’)“ﬂé%khe F‘ﬁ%’t@ ogl) kgl kle)kg le(_%l- C7) - acyl ,

phenyl 72 O (CH2) o- phenyl, where o can be 0-6, where
t he phenyl ring may be substituted one to 3 tines by
F, d, Br, I, OH CF3, N2,

O (C1-06)-al kyl, (C, - oazy ’I’8N2H2 NH( C1- 06) - al kyl ,

N((Ci - -aIkyI)2 8(2 , (C1-C6) - al kyl,
CONH2; B (Co-(C, [ ei ng possi bl e for
one "Ow, C atyns ;- anec? radical to be
repRACed i depe 1 anot her by -0-,

- (CR -CHOH) -, -CHF-, -CF2-,

-(S=0 -, |-( 2), ( ) -al kyl) - -N((O'-CG)-aIkyI
10 phenyP'j’- or UNH-: n a nurrber fromOI to 4; Cycl a 3
to 7 menbered sat urat ed, partially saturated or
unsaturat ed 15 ring, where 1 C atom may be repl aced
0, No[~| S; R7, R8, RO hydrogen, F, d, Br, |, OH,
ﬂ‘ WRigh theieamigs ateoo C1- C6) - al kyl
COC, -C4)-al kyl, CONH2, CONH(C1-Cs6)-al kyl,
CON[ ( C1- C6) - al kyl]2 (C1-C6) - al kyl, (C2-Co6)-al kenyl,
(CRIACER 20 a1y or H(&PIR CahdRX e, exb@ﬂir@ﬂ’reaﬂhké'é c&ﬂbmattons

(C1-Co) - al ky al it bei ng possi b
one, nore théﬂ oﬁeﬁg C@"I‘ a"%ﬁroé@ﬁ(@ 23 naﬂﬁ'é?bl R?I OH
radicals to be replaced by fluorine; SO2-NH2;

SO02NH( C1- C6) - al kyl , SO2N ( C1- C6) - al kyl ] 2, S—(Cl- C6) -

alRgl , S-(CHH or Ehwhgte atS€aéiGingof thel kY| R2, R3 radicals must be
SO(CH2) 0- phlr_e_nyl ,

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

R4, R5, R6 hydrogen, F, Cl, Br, |, OH, NO,, CN, COOH, CO(C4-Cg)-alkyl,
COO(C+-Ce)-alkyl, CONH,, CONH(C;-Cg)-alkyl, CON[(C1-Cq)-
alkyllz, (C+-Ce)-alkyl, (C2-Cg)-alkenyl, (C2-Cg)-alkynyl, (C1-Ceg)-
alkoxy, HO(C1-Cs)-alkyl, (C1-Ce)-alkyl-O-(C4-Cg)-alkyl, pheny,
benzyl, it being possible for one, more than one or all
hydrogen(s) in the alkyl, atkoxy, alkenyl and alkyny! radicals to
be replaced by fluorine; |
SO2-NHz, SO,NH(C1-Cg)-alkyl, SO;N[(C-Cs)-alkyl]2, S-(C1-Cs)-
alkyl, S-(CHz)o-phenyl, SO-(C4-Cg)-alkyl, SO-(CHa),-phenyl,
S02-(C1-Ce)-alkyl, SO,-(CH,)o-phenyl, where o can be 0-6, and
the phenyl radical may be substituted up to twice by F, Cl, Br,
OH, CF3, NO2, CN, OCF3, O-(C4-Cg)-alkyl, (C1-Ce)-alkyl, NHy;
NH, NHv(C1-Ce)—aIkyi, N((C+-Cg)-alkyl)s, NH(C-C7)-acyl, phenyl,
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25 S02-(d -Co6) -al kyl, SQ2-(CHZ) o- phenyl, where o can

be 0-6, and the phenyl radical may be substituted up
totwice by F, d, Br, OH CF3, NO2, CN, OCF3,

O (C1- 6) - al kchH 1oG8iy1akkate ol FZ

NH- ( C1- CB) - al ky %;P _Y -alek?/ 54 be I\fl’j Cvlvhg%the Cpf}enyl ring may
phenyl, 0- (dPQ)SUbStﬁw@ﬁane mtumasmaﬁ @leBm BOHM@‘F@ NO;, CN,

e phenyl 1 B8 RTE 20,05 ASILH S R NA G LE ey,

C -C8)-alk C
§\| T )ce? a?E??‘) 62@% &ﬁmw%oﬁw %ﬁzfée é'nqyl CONH,;
CONH2; or R8 and R9 toget her with the C at ons

cag 110 1104 BHIES g s EIHE ror  stoms
bei ng possi tthe aﬂKHneﬂ;hy@facﬂcéIt@tbﬁéﬂ(eggie@ ihBEperdemtiplofdne

to be replaced by N or S, c2 may optionally

be substlltEt @Wr(mﬁba)(ca%J -CH%¢ G@;ECaI +&-n;¢H(OH)- -CHF-,
hmy bo r epl aCEE by e (S GRE AR SR N Braky-

CF3, NO2, CMh GICHNHA) - al kyl, CONH2,
CONH(C1-4) - al kyl, OCF3; and the pharmaceutical ly
acceptabl e salts thereof. io 2 A compound of the

fo[.,rrul a l as i n which the neani ngs
are lﬁ’b ¢—|rﬂ and R2 = F, where one of

t he rad| cal S R1 or R2 nmust be F, excluding the three

co [ ati ons and R1OH R2=FandR1, R2=CH
SRt OH; a%tq\ﬁmembﬁ@d satirated amalycsriuraledpr uBsaturated

"obqoél o5 of 16 whts, P Mo fldriocfipadud ¥y 0. N or s;

CON[ (C1- CB) - al kyI ]2, (Cl-C6)-al kyl, (C2-C6)-alkenyl,

(Cl%’?,C&)B', R9 hydrogen, F, Cl, Br, I, OH, CF3, NO2, CN, COOH, COO(C1-Cg)-
alkyt, CO(C4-C4)-alkyl, CONH,, CONH(C4-Cg)-alkyl,
CONI(C4-Ce)-alkyl]z, (C4-Cg)-alkyl, (C2-Cg)-alkenyl, (C2-Cg)-
alkynyl, (C4-Cg)-alkoxy, (C4-Cs)-alkyl-OH, (C4-Cg)-alkyl-O-
(C4-Ce)-alkyl, it being possible for one, more than one or all
hydrogen(s} in the alkyl radicals to be repiaced by fluorine;
S02-NH;, SO;NH(C4-Cg)-alkyl, SO.N[(C1-Cg)-alkyl]2, S-(C1-Cs)-
alkyl, S-(CHz).-phenyl, SO-(C¢-Cg)-alkyl, SO-(CHz)s-phenyl,
S02-(C1-Ce)-alkyl, SO2-(CH,),-phenyl, where o can be 0-6, and
the phenyl radical may be substituted up to twice by F, Cl, Br,
OH, CF3, NO3, CN, OCF3;, O-(C4-Cg)-alkyl, (C4-Cg)-alkyl, NHy;
NHz, NH-(C+-Ce)-alkyl, N((C;-Cg)-alkyl)2, NH(C4-C;)-acyl, phenyl,
O-(CHz)o-phenyl, where o can be 0-6, where the phenyl ring may
be substituted one to 3 times by F, ClI, Br, [, OH, CF3, NO,, CN,
OCF;3, (C4-Cg)-alkoxy, (C1-Cg)-alkyl, NH2, NH(C¢-Cg)-alkyl,
N((C1-Ce)-alkyl);, SO,-CHs, COOH, COO-(C+-Cg)-alkyl, CONH;
or

R8 and R9  together with the C atoms carrying them a 5 to 7 membered,
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al kynyl, (Cl-CO al koxy, HQ(Cly6) - al kyl ,

(C1-C6)-al kyl -O (C1-C6) - al kyl, phenyl, benzyl,

SO (C1-C6)-al kyl, it being possible for one, 25 nore :
than one or aéahtul‘méﬁomﬂésy of &MB%’[@IWWS&&@M&@%Q Cyc2, it being

al kenyl and al kynyl radicals to be feplaced b
fluorine; B (i@g,ssq’glg)forai A Hlel |a§om(lerethﬁ Gmaalﬁo tﬁd.'reereolaced by N,

t t kémlp

?ngg(padlegtlgéo? %dne agk%{% ﬂ?ée b@@&&f‘?sy (C1-Ce)-alkyl,
%IZZC;-I- : ﬁ(_?glz C%g!l;?rﬁksiﬂl((@j)%) al@ﬂ!iyl,,whﬁglaﬁ,elach%a@b-one CH.

of N cOTRURRRY be feBiaced by @yensubsgtuidd BY 1, F. G, OH, CFs
menber ed at | 1 r t

ring, vvhe?e ;N% ‘at 'Slm@?a(?/ (gé d“%%ﬂma}g’e(gbgﬁ-l [’;%ﬁﬁf& bﬂ-ﬁﬂyh OCF3;
R7, R8, RO hydrogen, F, d, Br, |, OH CF3, NQ2, CN

COOH, %%%-m% ptucal'éyl @@Clﬁgé% ﬂiaﬁ:rky CONH2,

(C1- C6) -al kyl, (C2-C6)-al kenyl, (C2-C6)- al kynyl,
(C1-C8) - al koxy, (Cl-CG)-aIkyI-C]—L (G -C6)-al kyl -

- ( CAA GanpalRrétlof tisfanaliChas aldiykd in tldimi 1)gn poésh theemEanings are

one, nore 10 than one or all hydrogen(s) in the alkyl -
radicals to be replaced by fluorine; or R8 and R9

toget, IRz Wi t DINE oFHRbPREY aFrﬁf R2'=nlg Wﬁ@l’@ éhe'sof the'radicals R1 or R2
nmenbered, saturat ed, partially or conple

unsat ur at ed rmlﬂﬁj b@E,Zexqmﬂgﬂle It'ﬁeercomﬁil‘latlons(ﬁj =5 R, R2 =OH
the ring may by N, and Cyc2
may opti onal I‘E’li}/H E%@t Hzat Eg? R CBBCBEDFEI Ky

(C2-C5)- al kenyl, (C2-C5)-al kynyl, where in each case
one, CH2 group. may be replaced by 0, or substituted by
H RS a, oHOWF3, N2, CN, COO(Cl-C4)-al kyl, CONH2,

CONH( C1- 4) - al kyl, OCF3.

A O or NH;

R4, R5, R6 hydrogen, F, Cl, Br, I, OH, CF3, NO2, CN, COOH, CO(C¢-Cg)-
alkyl, COO(C+-Cg)-alkyl, CONH,, CONH(C1-Cg)-alkyl,
CON[(C4-Cg)-alkyl]z, (C1-Cg)-alkyl, (Co-Cg)-alkenyl, (Co-Ce)-
alkynyl, (C4-Cg)-alkoxy, HO(C1-Ce)-alkyl, (C4-Cg)-alkyl-O-(C4-Cg)-
alkyl, phenyl, benzyl, SO-(C4-Cg)-alkyl, it being possible for one,
more than one or all hydrogen(s) in the alkyl, alkoxy, alkenyl and
alkyny! radicals to be replaced by fluorine;

B (Co-Cys)-alkanediyl, where one or more C atom(s) in the
alkanediyl radical may be replaced independently of one another
by -O-, {(C=0}-, -CH=CH-, -C=C-, -S-, -CH(OH)-, -CHF-, -CF»-,
-($=0)-, -(803)-, -N((C+-Cg)-alkyl}-, -N((C1-Cs)-alkyl-phenyl)- or
-NH-;

n a number 0 to 4;
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20 3. A conpound of the formusa | as clainmed in clains

I or 2, in which the sugar residues are

beta((3)-1inked, or one in which the B substituent on

the phenyl ring is disposed in the position ortho to

the_ A substituent. 25 4. A conpound of the fornula I

as CYGli ned i @ 3ltai7membesed saiatedi partinlly saturated @Hynsaturated

or re must bae ORI 1 S THBRT R rePERR RO N Sy -

FR2z(]—IandR1:0-| R2=FandR1 R2 = OH 30 R3

isH__Ais O 75 are dro
(CRGHE, d%&ymyd(ezglercﬁ (éu ﬁt»!yOHa@F(s s%l\m@o;-l COO(C+-Ce)-

(Cl Y o A GO el GINHE G ORH C iAo

C2 C4 | k N | . -
(B 2 (élam;emkg%%%%eﬁw&) al%@@%k@hw ltcz 8¢)-
be repl aced YNy} eoes)-alkopy 3G +Cs)- QK)’H‘@H, (C1-Ce)-alky-O-

L amber 5 p 18k ikl SOTC Carafkyl if ing psibId forfbrie? more

ring, where thad aneor stiyhydeogengs) inties alky! tadidhioto Be réplaced by
R7, R8, R9 ate h drogen, (Cl-C6)-al kyl,

(Cl- Ca) - al ko¥YONEF3, OCH2CF3, OH, (Cl-CA)-al kyl - OH,
(Cl-CA)-al kypr O (C1-C4)-alkyl, F, d, Br or R8 and RO

toget her are -CH=CH O -CH2-CH2-O, -CH=CH S-,
Caﬁcamdﬂgcmgeti@r(\@m)rm O gtomistdanying theon a%; ta¥idnerdbered,

saturated, partially or completely unsaturated ring Cyc2, where 1
or 2 C atom(s) in the ring may also be replaced by N, O or S, and
Cyc2 may optionally be substituted by (C4-Ce)-alkyl, (C2-Cs)-
alkenyl, (C2-Cs)-alkynyl, where in each case one CH; group may
be replaced by O, or substituted by H, F, Ci, OH, CF3, NOy, CN,
COO(Cy-C4)-alkyl, CONH,, CONH(C4-C4)-alkyl, OCFs.

A compound of the formula | as claimed in claims 1 or 2, in which the sugar
residues are beta(f)-linked, or one in which the B substituent on the pheny!
ring is disposed in the position ortho to the A substituent.

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

R1, R2 are O'H, F or H or R1 and R2 = F, where one of the radicals R1
or R2 must be F, excluding the three combinations R1 =F,
R2=0Hand R1=0H, R2=F and R1, R2 = OH;

R3 is OH;

A - is G
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R7 is methyl, ethyl, Owe, F, 4, Br or hydrogen. 5 A
compound of the formula | as claimed in claims 1 to 4,
in which 25 Rl isFandR2i sHor Rl i sHandR2isFor Rl is

F aRd, RB, RS Fare Rﬁ:lrb efHbH 3@0{*0(:&)3 ﬂ/ ?éﬁa‘kgﬁyqqg (C1-Ca)-

hydrogen & -al ko
d, Br, I, 763 B (@1 -Caralkyl- O@rlé@:r) aliggHb- CI BEHCOH%, OCFs,

a( &%er 2 orﬂg '_F?’%é)@i Cf“g%ﬁ%@@yg bﬁ@ﬁg F%HC‘*)'aﬁ‘e“VL
ring, where 1(G3-@)calkyN, @@O(C@@@%ﬂ@ by N, or

unsat urat ed 5-nenbered ring, where 1 C atom rray be
re laced by S; 10 R7, R8, R9 are hydrogen, OH,

C4) - al kyl C | o gen
OB R9) t oge%/hgr(&é\gf’r Fg@&ﬁ%Mh%ecﬁ% OUP iy 8o be
CH:CH- CI—I:CI—I-repIac@d(WOJEOQ ~CH(OR)P 601N19{- Z:oawd:#@s)-alkyl-
R7 is nmethyl, ethyl Br, hydrogen .
conpound of tHdif- or% Cp"a -Bbl-HO R7 ~RB yc2

n is a number 2 or 3;

Cyc1 is unsaturated 5- or 6-membered ring, where 1 C atom may be

replaced by O, Nor S;

R7, R8, R9 are hydrogen, (C-Cg)-alkyl, (C4-Cg)-alkoxy, OCF3, OCH,CFs3,
OH, (C4-Cy)-alkyl-OH, (C4-C4)-alkyl-O-(C4-C4)-alkyl, F, CI, Br or

R8 and R® together are -CH=CH-0-, -CH5-CH5-0-, -CH=CH-S-,
-CH=CH-CH=CH-, -O-(CHy),-O-, with p = 1 or 2, and

R7 is methyl, ethyl, OMe, F, Cl, Br or hydrogen.
A compound of the formula | as claimed in claims 1 to 4, in which

R1 is Fand R2is H or

R1 isHand R2is F or
R1 is Fand R2is F;
R3 is OH;

A is O;

- R4,R5,R6 are hydrogen, OH, (C1-Cy)-alkoxy, CF3, (C1-C4)-alkyl, F, Cl, Br, I,
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R2 32 "" ORB AChal R9 OHng R6 6 la R4 RS as

claimed in clainms 1 to 5, inwhich 25 Rl is IF

andR2i sHor Rl isHandR2i sFor Rl isFandR2isF; 77 R3
is®H Ais Gs-Ch,RACLH,.h e - Ae=ehKYEO-NH-CH.-
(CT-CA4) - al koxy or zd—t HST?S 'S 'y-g)ri-(ln(ggrlly, %t ?gt'hggyNerHz or
et hoxy; 10 R6GQ-OHadebgerOar-NbH; B is - CHz-,

-CO NHCH2-, -0- or -CO CH2-CH2-; Cycl is phenyl or

t hi ophene; 15 R7, R8, R9 are hydrogen, OH, d, OCF3,

(Cir C4) - al kylis arnufber@pr 8l koxy; or R8 and R9
together are -CH=CH O, -CH=CH CH=CH or -CHZ-CH2-O

and 20 R7 is hydrogen. 7. A conpound of the formula
I'b C))E,@ is unsaturated 6-membered ring, where 1 C atom may be

replaced by N, or unsaturated 5-membered ring, where 1 C atom

may be replaced by S;

R7, R8, RO are hydrogen, OH, (C4-C,)-alkyl, (C¢-C7)-alkoxy, OCF3, halogen
or

R8 and R9 together are -CH=CH-O-, -CH,-CH3-O-, -CH=CH-CH=CH-,
-O-(CHy)p-O-, with p = 1 or 2, and

R7 ~ is methyl, ethyl, OMe, F, Cl, Br, hydrogen.

A compound of the formula Ia

HO

R1
R2""

R3

as claimed in claims 1 to 5, in which

R1 isFandR2isHor
R1 isHand R2isF or
R1 is Fand R2 is F;




RLRB Cc R RBRA(RR OHRzlIb R4 RS 25 as clained
inclains 1 to 6, inwhich 78 Rl is Fand R2 is H or
Rlis Hand R is For Rl is Fand R is F;, 5 R3is
OH Ais QO R4 .is hydrogen, nethyl, methoxy or OH;

10 R5 is hydrogen, F or nmethoxy; R6 is hydrogen or
oHRd5 B is &@H, -CONH CH2-; -0- or -CO CH2- CH2-;
Cycl is phenyl; R7 is hydrogen; 20 R8 is hydrogen,
OH, ethyl, d, OCF3 or nethoxy; RO is hydrogen; or 25
R8 And RO togdgeCher are -CH=CH- O or -CH2-CH2-O-.

5
R4 is hydrogen, (C4-C,)-alkyl, (C1-Cs)-alkoxy or OH;
R5 is hydrogen, F, methoxy or ethoxy;
10 R6 is hydrogen or OH;
B is'-CHz-, -CO-NH-CH,-, -O- or -CO-CH,-CH,-;
Cyc1 is phenyl or thiophene;
15
R7, R8, R8 are hydrogen, OH, Cl, OCF3, (C4-C,)-alkyl or (C1-Cy)-alkoxy; or
R8 and R9 together are -CH=CH-O-, -CH=CH-CH=CH- or -CH2-CH2-0O- and
20 R7 is hydrogen.
7. A compound of the formula ib
7
R8
Cyc2>
H RS
OH
R6
Ib
R4 R5
25

as claimed in claims 1 to 6, in which
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8. A nedi cament conprising ongg or nore of the
conpounds as clained in one or nore of clains 1 to 7.
30 9. A nedi canent conprising one or nore of the
R1conpounds RandIRe ngdHion one or nore of clains 1 to 7
and one or, nore bl ood gl ucose-lowering active
R1 ngr edi elétd andR2 1isd™ g5e of the conpounds as cl ai ned
in one o lminse 1 to 7 for 79 producing a
R1nedicane%t égr?%eggﬁeatnent of type 1 and type 2
di abetes. 11. The use of the conpounds as clained in
one or “DQﬁﬁOf claims 1 to 7 for producing a

R3edi came§tO%or | owering bl ood gl ucose. 5 12. The use

of the conpounds as clainmed in one or nore of clains 1
to 7 in conbination with at | east one other bl ood
A gl ucose-is&Nering active ingredient for producing a
nmedi cament for the treatnent of type |I and type 2
di abetes. 10 13. The use of the conpounds as cl ai ned
R41in one f ' hp- conbination with
atIeas?ggggk§$ﬁépﬁﬁﬁggﬁegrhgg%g?ﬁbmering active
i ngredi ent for producing a nmedi cament for |owering

bl ood gl 14 A process for producing a

RS | edi carré#ﬁ)(?%%ﬁﬁpigioﬁg?%ﬁgx%r nore of the I's conpounds
as clained in one or nore of clains 1 to 7, which
conprises mxing the active ingredient with a

R6 phar mac&uby&#apey cs@hiabl e carrier and converting this
m xture into a formsuitable for adm ni stration.

B is -CHz-, -CO-NH-CHz-; -O- or -CO-CH2-CHo-;
Cyc1 is phenyl;

R7 is hydrogen;

R8 is hydrogen, CH, ethyl, Ci, OCF; or methoxy;
R9 is hydrogen; or

R8 and R9 together are -CH=CH-O- or -CH,-CH,-O-.

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

more of claims 1to 7.
9. A medicament comprising one or more of the compounds as claimed in one or
more of claims 1 to 7 and one or more blood glucose-lowering active

ingredients.

10.  The use of the compounds as claimed in one or more of claims 1 to 7 for
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11.

12.

13,

14.

79

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

The use of the compounds as claimed in one or more of ¢laims 1 to 7 for

producing a medicament for lowering blood glucose.

The use of the compounds as claimed in one or more of claims 1 to 7 in
combination with at least one other blood glucose-lowering active ingredient
for producing a medicament for the treatment of type 1 and type 2 diabetes.

The use of the compounds as claimed in one or more of claims 1 to 7 in
combination with at least one other blood glucose-lowering active ingredient

for producing a medicament for lowering blood glucose.

A process for producing a medicament comprising one or more of the
compounds as claimed in one or more of claims 1 to 7, which comprises
mixing the active ingredient with a pharmaceutically suitable carrier and

converting this mixture into a form suitable for administration.




