6. Sept enber 2006 1 Description Acyl-4-carboxypheny|u§ aigeP Qbéves
processes for preparing themand 5 their use The inve Kelipia]

acyf 4- car boxyphenyl urea derivatives and t£ their physiologically tolerated
salts and physiologically functional derivatives. 10 .EP 0 193. 249 (Duphar)
descrlbes acyl car boxyphenyl urea derivatives which possess antitunor - .-

activity. Co og ﬁﬁgﬁh'Ch can be used for preventing and treating dlabefes B
‘type 2 may be provided, and in particular, conmpounds which can-

have an effect which is markedly superior to that of the conmpounds

of “the.f o i S oRpoRpRapyiufed epfafvat fBEesSo 6 hiprRRY fEfy %T‘szgnfjﬁ *~
which R75 Rethei&tiséid RI O are, independently of each other, H F, O, :
"OH, 25 NO2 CN, O (Cl-CB)-al kyl, O (CrCs)-al kenyl, O (CZ-Cs)-- al kynyl,

O S®- (G - alk C6) - al k al kenyl or, (O C(5)-al kynyl, )
hore vt Yo idveriticny e 'aﬁeﬁgﬁy@cyy&éncq%oxaénm rbpadbralives S-S, Gel iy
~.once, by -F, |§H1 siélogfcallg@ol%teﬂ@a%aﬁdq)h mb’gl@ﬁlﬁﬁmmbﬂoﬁl denwhtieddier, H
(G -Cstal kyl, where-al can be substituted by OH O (Cl-C4)-al kyl, -NH2,

NH(C1- C4) -~ al kyl or . N((O Cs}al kyll2, O (Cl-Cs)alkyl, CO (ClCstalkyl, 6
Sept enbe0 2088 0 zgmg((oupmy}msoﬂbes(ﬂlo@@bewﬁhﬂrﬂhee@@@ﬁvaﬁvds@meﬁ)

possess antitumor actw:ty
Compounds which can be used for preventing and treating diabetes type 2 may

usefully be provided, and in particular, compounds which can have an effect
which is markedly superior to that of the compounds disclosed in EP 0 193 249.

~ Inafirst aspect, there is provided compounds of the formula i,

R4
B R3 R5 .
of 1
'R8 : ' :
OH
oy |
_ ‘ R1T R2 R6 O
( T ' RS R10
- 20
in which

_ R7, R8, R9 and R10 are, ihdependently of each other, H, F, Cl, Br, OH,

25 NO,, CN, O-(C-Cg)-alkyl, O-(Ca-Ce)alkenyl, O-(C>-Cg)
alkynyl, O-S0,-(C4-C4)-alkyl, (C4-Cg)-alkyl, (Co-Cg)-alkenyl or
(Ca-Ce)-alkynyl, where alkyl, alkenyl and alkynyl can be
substituted, once or more than once, by F, Cl or Br;

' 30 R1and R2 are, independently of each other, H, (C_1-Cs)-alkyL where a!kyl
SR - can be substituted by OH, O-(C4-Cy)-alkyl, NH,, NH(C4-C,)-
\ alkyl or N[(C4-Ce)-alkylls, O-(C4-Cg)-alkyl, CO-(Cs-Cg)-alkyl,




. alkylene-COO- (Ct-C6)-alkyl; R3is H F, d, Br, oA “%3(2
unsubstituted O phenyl, 5 SR11, COORL1, N R12)(R13) FEEG 89Q<y|

(C2-C6) - al kenyl, (C2-C6)-al kynyl, (C3-C7)-cycl oal kyl or

(C3-Cr7)-cycl oal kyl - (G -C4)-al kyl ene, where al kyI cycl oaI kyI and al kynyl
" can be substituted, once or more than once, COCR11
‘or N(RL6) (R17): 10 R4 $QOL{CeCekalkyipr , (GucBs)- aﬂwlenﬁmOthsmbst(Cuﬁeéd o

~ 0-phenyl, S-R11, COORk |eﬁ5_|@ﬂ@())((@3))_eﬂ |- C6) - al kyl , (C2-Ch) - aI kenyl
-(€2-C6) - aI kynyl, (C3-C7)-cycloal kyl or (C3-C7)-cycl oaI kyl - :

. (G -C4)-alkyl ene, where al kyl, cycloal kyl and al kynyl can be 15 . .
substitutedR®nce or rigri, IFhaml dBvG eNOby ON, O-R18r unéﬁﬂétstute

g( Eﬁ? ( ?OORllRSNI( ;1?) Cﬁf‘ﬁ)q Q@W&B%(ﬁ?@%ﬁ é"hﬂ’ivtréﬂt %Sﬁkerp enyl

(C2-Ce)-al kynyl, (C3- (lp-Cejallaaiykyl (@%Fﬁy&ﬂalmycboal(ﬁﬁcﬁ@ycﬁéﬂww kyl ene,.

e A iy i A

. Ne2, ON, ORI1, unsubﬁubﬁ tituted, @m@ylmoresiml oncepRy F, IGIRER) Gm?),, .

(G -C6)-al kyl, (C2-C6 Yor @gp— al kynyl, (C3-C7)-cycloal kyl or
(C3-C7)-cycl oaI kyl.- )C@b ﬂ + F(@( ére al kyI cycl oal kyl and al kynyl.: - :
-can-he 1Q;ubst|tut ed, once or m)re t han once, by’ F c, Br, OR11:" 30

- ?89%) or ERRIF)(\F:%?) ;sﬁzllll;l fCiH,Br ®o. t:tsﬁl@mﬁ (%t%llﬁlt&&%l- Iﬁnu ed Once-_-'

a n er :

. or nore thgnyonce B%C?'L’Gcgﬁ'i %ﬂ % iéﬂu‘ﬁaﬁﬁ‘\)’l ?83'§ R

?re C; ;ldef)ﬁnﬁelntlz/ Cgf (62Ck)-alidyayl, F(Cs(@)‘@&goeﬂwlymr (@23@1)—0 dbh ?leyl'e'ne A

a

(G- C4)ya?/ky| co@ g"&"‘%ﬂ% J?érggﬁ'gg ?&X'g’ﬁﬁ‘%l)?}('ﬂh%f’?{/‘ ?5%58 the

"phenyl %3 ng can be  substituted, once or more than once, by F, Cl, Br, OR11, _
. . COOR11 or N(R16)}(R17); - -

R5 ~ is H, F, Cl, Br, NO,, CN, O-R11, unsubstituted O-phenyl,
S-R11, COOR11, N(R12)(R13), (C1-Ce)-alkyl, (C-Ce)-alkenyl,
20 (C2-Ce)-alkynyl, (Cs-Cy)-cycloalkyl or (Cs-Cy)-cycloalkyl-
: (C1-C4)-alkylene, where alkyl, cycloalkyl and alkynyl can be -
substituted, once or more than once, by F, Cl, Br, 0R11
COOR11 or N(R16)(R17); :

25 R6 is H, F, Cl, Br, NO,, CN, O-R11, unsubstituted O-phenyl,
C : " 8-R11, COOR11; N(R1 2)(R1 3), (C4-Ce)-alkyl, (CZ-CB)-alkenyi,
' - (C2-Ce)-alkynyl, (Cs-Cr)-cycloalkyl or (C3-C;)-cycloalkyl-
(C1-Cs)-alkylene, where alkyl, cycloalkyl and alkynyl can be
| , substituted, .once or more than once, by F, Cl, Br, OR11,
30 COOR11 or N(R16)}(R17);

R11 is H, (C+-Cs)-alkyl, (Co-Cs)-alkenyl or (C»-Cg)-alkynyl, where
-alkyl, alkenyl and alkynyl can be substituted, once or more.
than once, by F, Cl, Br, OH or O-(C4-C,)-alkyl;

35 .
R12 and R13 are, independently of each other, H, (C1+-Cg)-alkyl, (C2-Cg)-
o alkenyl, (C2-Cs)-alkynyl, (Cs~C7)-cycloalkyl, (Cs-Cr)-cycloalkyl-
(C+-Ca)-alkylene, COO-(Ci-Cs)-alkyl, COO-(Cx-Cy)-alkenyl,
phenyl or SOz-phenyl, where the phenyl ring can be




~ heterocyclic ring can B

6 Septenber 2006 3 substituted, up to two tines, by F

(CGi-CB)-alkyl, O (Ct-Ce)-al kyl, CF3, OCF3, OOOH, coo?éeﬂt%@%‘)%“ or

CONH2; or R12 and R13 form together with the nitrogen atomto which they

~are 5 bonded, a 3-7-nmenbered, .saturateg het erocycl i c ring which can

~gontain up to 2 further Qeteroatoms fromthe. grog or_S a51d wher e the, '

| ebsllbtad, LR toatwa gmes, by du ¢ ‘(l%SOHbJ(CT@G akylgr |

- Oxo, (Cl-C4)- alkyl or OMELEL:-&KS),: CF, RIGFanc b, aCe0-(0 aRgntdry of
~each other, H (G - CG@%& b Cg FQ al ke%yl (cz C6) - glﬁ%}; ﬂk‘?
(C3-C7) - cycl oal kyl %l?'cycl oal kyI (Ct- C4) al kyl ene,

- CEJO (|C| CA4) -att KMIbz amimel@i,) toglekteryWith thbanilybgen a&Sa-tohehivh, theheare t he’
phenyl ri.ng can be 15 t

(- Cey - Byl O (G- é@ﬁa‘g‘# |§96E§R‘b6@i@mg""‘ a&%’&“’@% “Q%ﬁ‘
CONH2; R16 and Rl7are, cam@@pwum1@26&nbe:cheter¢ﬁomsﬁrom¢he@pupwlO

Egz gg-alzgyfileﬁ:nyl g‘ ff‘M}éEé/ he%‘?ﬁ Hbq%(nklyé FUS%H%EE)P“:LWL)/

. S02-phenyl, where the n;ﬁlmQS,nd)Ycaﬁ, b€l .ut@&). U 1tleht
“F, d, CN, OH, (G- C6) -;55}(0 C6) - al kyl , "CF3, OCF3, COOH,
_ COO(O C6) - al-kyl or or R16 and R17 form together with the

nltrogeﬂoatomto whi ch they are bonded, a 3-7-nenbered, saturated

het erocycl i (R4 a@dR1S lare c mdepentiently it dach2ofher] hl?r(dmayaﬂqa O(G>-Cepm t he

_ .‘g(r)o]chgurN t?rmgr gyagd V\:hl,ﬁl’e t@q&e&% ?@%@#&%&%‘b&m E&I t'%@y[ up to °
al ways being the case (Oyw€sladlkylens; Q@RO(Ct0-allad) 0600{82-027-51"@&)!! R9 and
RO i's. not hydrogen, phenyl or SOsphenyl, where the phenyl ring can be

15 - | substituted, up to two times, by F, CI, CN, OH, (C1-Ca)-alk'yl;
' O-(C4-Ce)-alkyl, CFj;, OCF3;, COOH, COO{Cs-Ce)-alkyl or
CONH;

- 'R16 and R17are, independently of each other, H, (C4-Cg)-alkyl, (C2-Cs)-
20 ' alkenyl, (C2-Cg)-alkynyl, (Ca-C7)-cycloalkyl, (Cs-C7)-cycloalkyl-
‘ (C1+-Cy)-alkylene, COO-(C4-Cy)-alkyl, COO-(C»-Cy)-alkenyl,
phenyl or SO.-phenyl, where the phenyl ring can be’
-substituted, up to two times, by F, CI, CN, OH, (C+-Cg)-alkyl,
O-(C4-Cg)alkyl, CF3;, OCF3;, COOH, COO-(C4-Cg)-alkyl or
25 - CONHy; |
or R16 and R17 form, together with the nitrogen atom to which they are
bonded, a 3-7-membered, saturated heterocyclic ring which
“can contain up to 2 further heteroatoms from the group N, O
. or S and where the heterocyclic ring can be substituted, up to
30 four times, by F, Cl, Br, OH, Oxo, (C+Cs)alkyl or
N(R14)(R15); |

it always being the case that at least one of the radicals R3, R7, R8, R9
and R10 is not hydrogen, :

35
-and the physiologically tolerated salts thereof.




“ the use of the

35 and the physiologically tolerated salts thereof. 6 ?s%en‘ﬁ%r é 06 3aln
a second aspect, there is provided a pharnmaceutical wh 3PP %s one or

nore conpounds of the forrmula I. In Bathird aspect, there is provided a
pharmaceutical which conprises one or nore conmpounds of the fornula I and
one or nore blood sugar-lowering active conpounds. In a fourth aspect,
there is provided a pharmaceutical which conprises one or nbre conpounds

of the fiarasdcbnd aspéoptRe isogidetiad phsrmAcdutiBalonhich cddfifrisesbonaion fifth

aspect, there |s%§{(#§wfq$d t he Ufe of the compounds of fornmula I for

pr oduci AB°% GAER A WSOt ng type 2 diabetes. In a sixth aspect,

there is provided the use of the conpounds of formula | for producing a

medi cangpt i . Ludar r&d & provi ded
e il 28Ee, WerS (8 oviibiTa drarRaBSUER! MTPBBmprc86 ghe & PLTY

further MereoePraRRAIds ofdbei fegmule: | ard evgpumare bloodFuaRidowering RV anent

for tregbmjbunyge 2 diabetes. In an eighth aspect, there is provided the

use of the compounds of fornmula | in conbination with at |east one further

bl ood sugar-1|owering active conpound for producing a nedi canent for

| ower i ngnld foagthsasect, there is pravidess pepttarnideeutical svipclo codgdtisesporecess f or

pr oduci i | [ . or nore conpounds of

f or mul a%?&ﬁ%%%@%&?@égtm%% ﬁ%”&?ﬁg Ogc |§§Pa§'8ﬁpound with a

phar maceutical ly suitable excipient and bringing the nixture into a form

which is suitable for adm nistration. In a tenth aspect, ‘there is provided

a process for preparing the conpounds of formula |, which conprises

reacting ureas of the formula 2 or aniline derivatives of the fornula 3

wi th aoryl isocyanates, with reactive acid derivatives, with acid

chlorides or with anhydrides, of the fornula 4, R4 OR4 0. O . O-




R300‘|R30‘|R8R7HNANR6HNR6R1R2R6R2R6R9R|%%416:'2{}0 ich R1
to RIO have the neanings as defined above. In an el evehCRPIEEYE there is

provi ded a process for preparing the3physiologically tolerated salts of
t he conpounds of the formula I whi ch conprises reacting the free acids of

e EETRELRY i B O i R S )

formul a |, peduwing ampedisament forduatinddyiee 2wlialbetebe f ol | owi ng reaction
schenme in which Rl to RlO have the neani ngs as defined above, 6 Septenber

2006 3c forexanple: O 1. SOCl1l2, toluene R7 11 2. NH .. THF,
H20 4. Na i pepagtdhese s Reovided the use Qitth@ F@MPQYBISP @Fﬂ@ f&?ruene

RO RI O RO u amédicamknt /1 IRdefing BlovddtRyae: R3 OH 1. Tol uenef THF 2.
© H20 H2N RSCﬂ%Ja g

In a seventh aspect, there is provided the use of the compounds of formula | in
combination with at least one further blood sugar-lowering active compound for
producing a medicament for treating type 2 diabetes.

In an eighth aspect, there is provided the use of the compounds of formula [ in
combination with at least one further blood sugar-lowering active compound for
producing a medicament for lowering blood sugar.

In a ninth aspect, there is provided a process for producing a pharmaceutical
which comprises one or more compounds of formula |, which comprises mixing
the active compound with a pharmaceutically suitable excipient and bringing the
mixture into a form which is suitable for administration.

In a tenth aspect, there is provided a process for preparing the compounds of
formula I, which comprises reacting ureas of the formula 2 or aniline derivatives
of the formula 3 with aoryl isocyanates, with reactive acid derivatives, with acid
chlorides or with anhydrides, of the formula 4,

R4 O
R3
OH
HN i}l R6
R1 R2- RS R
2 3 4

in which R1 to R10 have the meanings as defined above.

In an eleventh aspect, there is provided a process for preparing the physiologically
tolerated salts of the compounds of the formula | which comprises reacting the free
acids of the compounds of the formula | with a corresponding base.

ina twélfth aspect, there is provided a process for preparing the compounds of the
formula 1, which comprises, in accordance with the followmg reaction scheme in which
R1 to R10 have the meanings as defi ned above,




Ré 0 forexample: R3 HOOHRS 0 OOH IA NVR6 N H2N.OH 0. R5 RO RILO
foorexanple: . 2-Propanol R4 O OORB OH R8 7 N N R6 eﬂi"é“%ﬁ%% RO .
HO-OH.... H2N OH 6 Septénber 2006 3% in a first step, using a suitable

reagent to convert the conpound 4b, in a solvent which is suitable for the -

. purpose, into the acid chloride, and in a second step, - using a suitable

“Teagent to convert the resul tiigreXaBIPK: 5 chloride, in a sol vent which is- S

“suitable for ‘the purposeqn into 1 Rey@c
. converting the ggi-d angeg 4b, gg ae
) 10*ih's@ fourth step, reacting the -aroyl.

ani E)?-heé% (? TTSUrtable solvent, to give the
tind of th Eﬁr&%ﬂ al and in a fifth step, reacting -

kduamide 4b, and in a third step,. -
tTHEt with oxalyl chloride, into

. isocyanate.4a with
free acid of the ceuy

the free acid of ddgie cgmgound o spwmula | wth a 15 base to give a
physiologically tolerated salt of the conpound of the formula 1. .
‘Preference .i's giventht o conpounds of the fornula I in which one or_nore.

iemaian
-

toluene

forexample:
1. Toluene/THF
2. H,0
¥
R4 O
R3
8] 0O “OH
7‘ .
Y e
RT R2-. RS --
forexample: R8  R10
- 2-Propanol 3
0 .
R8 7

N

l

R1

R9 R10. .
HO OH
I

HN OH




“radical s have the follow ng meaning: -------------- -- -- gnber' 2006
4 'R7, R8, RO and R10 are, independently of each other, : , OH -
N2, CN, (G -C6)-alkyl or O (Cl1-Co6)-alkdl, where al kyI can be subst_i tut ed,

. once-or nore than once, by F; 5 Rl and R2 are H, R3. is H F, d,. N02

- % gG;Qlll kug!sad"s“st Stﬂped,lsmg)aemmwleSeﬁgdnt)m Bihﬂ}j@r a. |
a oa or -«
(C3-Qy) - cyc?/oal EE?WE@‘ %ﬁiﬁéﬁ?{l fPene E’w???é’gg Ql%kw z@?&@ %d al kyxyl R
can be substituted, once or nore than once, by F, O, Br, 1o .

CORL1; C 1. Riséconid sfep, @smd\@suﬁélﬁel d#% %gdabﬂﬁ%ﬁtc{pe( [%;slﬁdg'?%lc’k

where al ky can be. subst c%‘ once or

a, Nee, Yo Fhion ’R'Pﬁ (SQ%? B’ﬁ“( allle jor, th@fmreosel k{0 thenackieamide -
"substltuted4lo,rrmljor nore than once by F;, 20 R6 is'H F, d, N2, ORI1,

N(R12) (R13). or (Ct- C6) - al kyl where. alkyl can be substltuted once or nore
“‘than once, by F, Rl is H (Cl-C8)-alkyl, (C -C8)-alkylene- O-(CI C8) -al kyl

or 25 (Q- dn)aethirwst@m coheerting! #he a@Wahﬁdéu'-hﬁtw {#e8ling R oxal € ¢ han ’

F,.

B once, by F; of "each ot her, S
(O - C8) aI ky gir@ééé]%a??gée?ﬁgr with-the nltrogen atomto -
‘V\zhl cn_ By are 30 bonded a 3- 7 nenbered saturated heterocyclic.ring ‘
Ao S, T8 R Bk i IR o e"?é%éa?\%rf%”"”?tﬁﬁﬁ?%rn%r%u&t Meds. by

and wherethe het e o |c r|
F, d, Br, @feosoy lyg|tlnefre@racm(ofema (mnﬁpundbf the formulal and

( ' o inafi fth step, reacting the free acid of the compound of the formu!a | with 2 -

15 _base fo glve a phySIoIoglcally tolerated salt of the compound of the
formula 1.

Preference is given to compounds of the formula | in which one or more
radicals have the following meaning:




. R14 and R15 are, independently of each other, H (C1- C@%@%‘ﬁfll %Cr CB)
—.al kenyl, (C2-C8)-al kynyl, (C3-C7)-cycloal kyl, (C3-C7) f 9(1)0
. (Cl1-CA4)-al kyl ene, COO(Ct-C4)-al kyl, COO (C2-C4)-al kenyl, phenyl or
~ S02- phenyl, where the phenyl ri ng can b%66 Sept enber 2006 5 substituted,
up t.o two times, by F, d, CN, OH, )-alkyl, O (Q-C5)-al kyl., CF3,.

‘OCF3, COOH, COO(Ci -Co)-al kyl or CO\IHZ 5 and the physi ol-ogi cal |y toI erat ed_r

-salts there r rit lar p e the“
- formul a I |géah|¥§hpég%d Fkﬁ:@rmre é%qégél&&hdeﬁg?t% &F%'I ?@%mwﬁanr ‘
~ R7, R8, R9 and R10 ar QHi Mi@pehdbn(GyCo¥alsycar §-4CrCe)-alki, \@ereBﬁlkleHB or .
CF3 Rl, R2, R5 are H I}{q&.g 2)(R13) or - -
(Ct-C6)-al kyI wher e Cq}ﬁb&ggﬁmbt‘teeds:l?ggﬁ%rute t%lﬁ)ﬁg?'\ﬁ ré than once by F;
Ré is H 5F d, N, ORll N(Rl 2) (R13) or (Ct-C6)-alkyl, where "alkyl can -
" be substltutﬁqiagaq:ezorargqqe than once by F; 20 R6 is H, F a; N2, ORI1, ..
" N(R12) (R13) or (Ct- C6) - al kyI where al kyl can be substltuted once or nore -
" than once by F, R11 is H or (Ct C8) - al kyl, where al kyl can be substltuted
once or 25 RBre than isnde RyCF, BE RV, am‘d RLR 14 einbubstitGfed Gphehy yl

e e, SAREOER. NPAZE ol Aol GePPRReRd wni ch
~can contlin a further (Sm@mﬂewmm &Ggl-Gﬁleyqdbalkylol oyi c(ﬂd—%)t-mydmﬂk)éd salts
. "t her eof 35 Very partIE;U a‘i’l(ﬁéﬁée%% ‘{w #&\?}feém{]ea@o \A},pcglqrgéounds qf

t he formula | in whic or m)rera meani.ng
R7, R8, R9 and RIO ar éUbﬁHt!l-'é%nG'é@ﬁ oy raereeﬂnﬂm @mmrby R Ot% Bg O r1 OF CH3 or-

CF3; . COOR11;

-
15 R4 is H, F, Cl, NO2, O-R11, N(R12)(R13) or (C4-Cg)-alkyl, where ‘
' alkyl, can be substituted, once or more than once, by F; -
R5 is H, F, Cl, NO2, O-R11, N(R12)(R13) or (C4-Cg)-alkyl, where
‘ alkyl can be substituted, once or more than once, by F;.
20 | | | -
R6 is H, F, Cl, NO,, O-R11, N(R12)(R13) or (C4-Cg)-alkyl where
‘alkyl can be substituted, once or more than once, by F; '
‘R11 is H, (CrCs)alkyl, -(Ci-Cs)-alkylene-O-(C1-Cg)-alkyl or
25 - (C1-Ca)-alkyl-OH, where alkyl can be substituted, once or
s - more than once, by F; |

R12 and R13 are, independently of each other, H or (C1-Cg)-alkyl;

~ or R12 and R13 form, together with the nitrogen atom to which they aré

30 bonded, a 3-7-membered, saturated heterocyclic ring which

can contain up to 2 further heteroatoms from the group N, O

or S and where the heterocyclic ring can be substituted, up to
four times, by F, Cl, Br, OH, Oxo, (Ci-Csalkyl or

- N(R14)(R15); |

35 _ .
R14 and R15 are, independently of each other, H, (C4-Csg)-alkyl, (C2-Cs)- .
alkenyl, (Cz-Csg)-alkynyi, (C3-C7)-cycloalkyl, (C3-Cr)-cycloakkyl-

(C+-Ca)-alkylene, COO-(C+-Cy)-alkyl, COO-(Co-Cs)-alkenyl,

phenyl or SO.phenyl, where the phenyl ring can be




B R T T T -- 6 Septenber 2006, _¢ , R% 4, R5 and
R6 are H R3|sH F, 0, N®2, ORL1, N(RL2)(R.3) or (CIRsgybey , where -

- 5 alkyl ‘can be substitut ed once or nore than once by F; R11 is H.or , '

"(Ci-C8)-al kyl, where al kyl can be substituted once or ~nore than once by F;

10 R12°'and RI3 are Hor (C-C8)-alkyl; br the two radicals R12 and R13.

- form- together-with trm.lhsf(!tuteg,eupawdrwottme&v,\/fbycﬁ Che@NaGH b{ees):alleyl,

-+ 5-6-nmenbered, saturat cl r er. o
_“oxygen atom 15 and tﬁd;(chq%ﬁs(ﬁﬂ%' c%il_eel yb{a%]?’ér at edﬁsg?@(attkﬁe(?ﬁg%ﬂwégf erence -
“is furthernore given t@ogﬂ’};bounds of formula | in which R3is not H -
R3 is parti cularly preferably -OCF3. 20 Preference is given to conpounds of |
formJIaI n ich at,6least o of the radicals R7, R8, R9 and RIOis not
.hydr ogen? ﬁ%@'&l%ys %'8@%‘5&@&9%@@6 hegeatonpounds .of formula | in which .
- ‘at - least one of the radicals R7, R8, R9 and R10 has the rreanl ng For d. .
,-:*25 Very part,icul ar .preference s _given to conpoynd for n which
L ar Test t WEYHENEL BefSihohas Yhen e SBORIY RRUEE frER AN WhIR of G
:. Very parti ¢wrer ommeferaticals havgitve followingomeanirdg of formula | in which the
-radicals R7, R8, RO and R10 have the meanings 2-Cd, 4-F, 5-F and H 30 |f -
~”,rad|cals or substituents can occur nore than once in the conpounds. of. - the
--formul a10; . RERGRIGNBRI0 t hey arenindependently ofi easbnaiber,| ¥, & QlaBn ot her,
~ have the’ gl ven neani n%fﬁ Pg i dentical -or different. 35 The invention
wrel ates to ‘conpounds o e f0rmula 1, in the formof their racemates, -
Jracem c m xtures and -pure enanti-oners,--and to their diastereoners and-
CLmioxtures thegepg? ﬁ@eaaélﬁﬁl radicals in the substltuents Rl, R2, R3, R4,
(R5 R6, -R7, RS, Fi9 6 Septerrber 2006 7 | :

15 R3 is H, F, Cl, NOz, O-R11, N(R12)(R13) or (C4+-Cs)-alkyl, where
- “alkyl can be substituted once or more than once by F; '

R4 is H, F, Cl, NO2, 0-R11, N(R12)(R13) or (C+-Cs)-alkyl, where

alkyl can be substituted once or more than once byF,
20 \ o "
~ R6 is H, F, Cl, NOz, O-R11, N(R12)(R13) or (C1-Ce)-alkyl, where
alkyl can be substituted once or more than once by F;
R11 is H or (C4-Cs)-alkyl, where alkyl can be substituted once or
25 - more than once by F, -

R12 and R13 are H or (C4-Cg)-alkyl;
or the two radicals R12 and R13 form, together with the nitrogen atom to
30 which they are bonded, a 5-6-membered, saturated
heterocyclic ring which can contain a further oxygen atom;

and the physiologically tolerated salts thereof.

35 Very particular preference is furthermore given to compounds of the
formula | in which one or more radicals have the following meaning:

R7, R8, R9 and R10 are, independently of each other, H, F, Cl, Br,
o CHs or CF3; '




. RO, R11, R12, R13, R14, R15, R16 and R17 can be either. straight-chain or’

- branched. Because of their higher solubility in water (%rig p&%‘ﬂ’ﬁﬁ?@ ,
" starting 5 conpounds or basal conpounds, pharnaceutically tolerated salts
are particularly suitable for nedical gppl i cations. These salts nust - '
possess a pharmaceutically tolerated anion or cation. Suitable- -
. pharmaceutically tolerated acid addition salts of. the conpounds according
to the invepid @2 RYERSFANMROT idfp@igani ¢ acids, such as hydrochloric acid,. -
hydr obromi ¢ -aci d, 10 phosphoric acid, netaphosphoric acid, nitric-acid and " -
sulfuric acid, and also of organic acids, such as acetic acid, . - R
benzenesul f®8 ¢ aci-d, ipeNFiE, NOLO-RAIL N 1228 - syl i | -d, _
fumaric %Ci d, gluconic I@ﬁi %li*ﬁ-gglbﬁ éc:No(R@?gRejﬁ?%r;@? idcélan'l ‘gg?féc acid, -
| act obi omi ¢ acid, mal IYIGENPE shhstiutedionce argnerstbanianssiky Bici d, succinic.
~acid, p-toluenesulfonic acid and tartaric 15 acid. Suitable - -
phar maceuti gald y tol er sicysalts are a niumsalts, . alkali netal

- salts (such‘@s‘I sodi um'gﬁgg?ghfg%baﬁygs\?’ﬁ?ﬁes@w&?n Q%‘Fh’ﬁi@tearqm?e At al
. 'sal ts (such as_nagnesimonesthhnonaadyddl ci um salts), tronmetanol : |
(2- ami no- 2- hydr oxynet hyl - 1, 3- pr opanedi ol ), di et hanol ami ne, |ysine or -

- et'hyl enedi anmi ne. .20 Particul ar preference is given to the tromethamol salts
(al so t 80 mel12am R1g arg( iy CGxfmkaligl;) net hyl ani ne) ‘of the conpounds of -

- formula I. ' i ' [ | habid Ll Vs ‘ Lhe Gorrespondi ng -
free acids. Ehﬂiltﬁswg?i%@mQ%&@g?%ﬁg@@%hb@%ﬁgﬁ @gﬁpgﬁrﬁgﬁ-f;ﬂi on '
" which is not phar macedie ey opes atomdedyucid  &H-memberedoasstuated al so
- belong wi thin the scopeterbcydie riﬁg\hﬁnfch%naéoﬂiéﬁlf#furtﬂé?to%gﬁﬁl%?drﬁs for

preparing or purifying pharmaceutically tolerated salts nd/or for use in

nont herapeutic, for exanple in-vitro, applications. - 30 The term o

" physi-olgi aatltiye physiolagicellydeleratet isaits thdvieofh i s used here denotes any
physi ol-ogically tol erated derivative of a conpound according to the

-~ invention of the fornula I, e.g. an ester which is able, on being
: Preference is furthermore given to compounds of formula 1 in which R3 is
" not H. o

R3 is particularly preferably -OCF. o

20 Preference is given to compounds of formula | in which at least one of the
radicals R7, R8, R9 and R10 is not hydrogen. - o
Particular preference is given to compounds of formula | in which at least
one of the radicals R7, R8, R9 and R10 has the meaning F or Cl. |

-~ 25" \Very particular preference is given to compounds of formula | in which at
- least two of the radicals R7, R8, R9 and R10 have the meaning F or Ci.

Very particular preference is given to compounds of formula | in which the
~ radicals R7, R8, R9 and R10 have the meanings 2-Cl, 4-F, 5Fand H.  ~
30 , .
If radicals or substituents can occur more than once in the compounds of .
the formula |, such as —O-R11, they can then all, independently of each
other, have the given meanings and be identical or different.

35 The invention relates to compounds of the formula |, in the form of their
racemates, racemic mixtures and pure enantiomers, and to their

diastereomers and mixtures thereof.

- The alkyl radicals in the substituents R1, R2, R3, R4, R5, R6, R7, R8, R9,

Withthe + |




adm ni stered to-a mammal, such as a human, to form (di rectly or indirectly)
- 3b a. conmpound of the formula I or an active netaboli t@ sHaRRes 2006

" Septenber 2006 8 The physiologically functional derivatives also include

- to their salts 15" sol vates and

- “prodrugs of the conpounds according to_the invention, as described, for
_‘exanple, in H.- Ckada et at, Chem Pharf Bul |, 1994, 42, 57-61. Such , o
" prodrugs. canRie, R} R1a| | RAGH R, RA8) R1B 8hil RET @&%@Lﬁlﬂme@%ﬁ%ﬁﬁt@aﬁ the = .
. ‘bnvehtion. Q E@m ﬁeﬁrodrugs may or nmay not thenselves be active. e
-canmpounds - acCord@ig%o the invention can also be present in different
pol ynorphic forns, e.g. as anorphous and crystalline polynorphous forns..

| Al'l | t t 10

 bel oﬁg \EIMW?LPﬁgt eéegéforﬁqeé?{) Fqp'%g(\s?)nven |§\9§t%g %I Hg{qggwltbn%ggﬁla%q he
" inventiom®. |$pmn@tendmucthba$ﬂl| @ompoands,r phermacadically "foterptedngaity aecording
o f | b d
(o'Tor il |ericabay SRasRTRPYNGNEN SholEbclelTHLe, Lot IR BBt g o

I cal neti ves as

“descri bed hePRArmacenicalynielaraied) 2gton, s cation aSt(lta)ble;aphammeutscauy .
. adni ni st er edoleratedoadii naidifon %ﬁémp‘ﬂﬂl?bo uhﬁs%&?&l@&sto e :g\%t@ pantity
0

i: ~of d hi eve  <
e’ desi Ted BT WaOgahic Bolis, SHaR Fn wbén%@%“éﬁ?e hebobiomiceaad, the
f i :d Oc orgrmsptionb iacid, netsphespher fit eitite f L
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- daily dose i% TH LHe T anga aé @eféﬁnﬁﬂ“']%ﬂ%ﬁﬁ'gl p?"? Mg to 25 o §
I50t ng) per. dgzcmd.keﬂ’@geaulfmﬁc lam‘di;vﬁanmnic ?]edggit&ohﬁ: Hﬁﬂk@{y&tﬂc a%'l:l S
“rintravenous Ol @ik 0
" Y/ kg, whi ch dggag?%ghnméexrl)a I:ée%ﬁde lb d&“Er:n g?'gr Qgggeéé %Cl"i? m‘g‘f%o from
0 ng to 1o0dnpihapesulig ﬂ"bgﬁ%ﬁn wﬁlwpna@ld. -tﬁlmmeauffenicuamdnandhiaﬂanare
~sui t abl ¢5f oragideSitapis @ﬁ&ﬁﬁa@e@ﬂmafl@&oi@i‘ﬁiga'&sn&eaﬁsag% ahffbAlyh B0 10 10,

: [ 1y f o

axan e, coaela RS fryichAssodiny salisand polpssinpolsidalkaiia sarth
arrplo:JI esdf omeétal esalitso(wcbam rﬁagn@sian?kséltsf@’tftt allcififO8hlts g”ﬁrdrg?t%%t |y, and-
" ora adni se fornulatign ets or
| 'caps.u%/es <ra(2$'atn{"o!r3 %Q%&g#ﬁng@]g’mgﬁoﬂr% ?f)@ t f}@ggﬂwﬂne{ yPISHR | Pr'from 10

ethylenedlamlne

20 x
: Particular preference is given to the fromethamol salts (also termed TRIS,
| tris(hydroxymethyl)methylamine) of the compounds of formula |. They
- - exhibit a higher bioavailability than do the corresponding free acids.
| CHN
' . HO_ - OH
| . OH  TRIS
25 '

- Salts which contain an anion which is not pharmaceutically tolerated, such
as trifluoroacetate, also belong within the scope of the invention as useful
intermediates for preparing or puriinng pharmaceutically tolerated salts
and/or for use in nontherapeutic, for example in-vitro, applications. |

30 '
' The term “physiologically functional derivative” which is used here denotes
any physiologically tolerated derivative of a compound ‘according to the
invention of the formula |, e.g. an ester which is able, on being
administered to a mammal, such as a human, to form (directly or indirectly)
35 acompound of the formula | or an active metabolite thereof




35 to 600 ng. Wiile, for the therapy of the abovenenti ned congl ons the -
-+ .conmpounds according to formula I can be used t hensel ve&S

- . are preferably present, together with a tol erated exci pi ent in the form .
. of "a pharmaceutical conposition. The exgcipient naturally has to be R
- tolerated in the sense that it is conpatible with the other corrponents of
- -the 6 Sept either phgsiclogicatly mhwslionain derativesnalsoh iraiddé ptrodnulge bedheé h of the

e ity FoEE S oo @ia6 Ropeiid, & el P YR IS ose.
~ for exanpl eQ!s@da ¢taa)l, &helWhP@ﬁnBaBUich‘hl‘HZfﬁbﬁﬂOSOBWopf@dms%dayl bei ght of
~ .the active ﬁfémsé!%d iRGe té M@F@g@grzél @ﬁ{; tHQhéMﬁB@e?hEQQ al so be -

present inclu ot her oun fornu
phar maceut | BEQ rhlg ?"'6‘@&’“%3&5%9'\’@3 @a@H‘@l nvention can, be prepared "
- using one of the known - pharnaceutical nethods, which- essential y consi st

“in the constjtuents bejn m, xe I th rmacol al tol er o
-exci pi ents ihﬂ/%m%ﬂdsi %Qciprdlggqg\l\%%f@%@ggn qﬂh‘aﬁ’ i’&ft"%é%‘l‘ tig %fﬁ‘t. ons
. accor d: ng tpo[yntt&phm\ferrhsoemaasahtmpl@thaﬁdil cn&tﬁ‘nﬁelpb?hid?pﬁalsbﬁfmis rectal,
- topica u entera subcut aneous,
Cint r anuscul aﬁ 84)'“&}%5@3?%%@8& (ﬁt bﬁ/&ﬂﬂﬁ’% %g Q‘&?ﬂrﬂt ?%ghgnmvg()ﬁqp t hough .
- the nosto subelawbgewﬁblﬂetfmf soope mfstheanventlordapdmte anothepaspecidof/thimal - case, .
on the natuLe, effiéhseverity of the condition to be treated and on.'the o

nat ure of the conpound according to fornula | which is enployed in each
© case. Coated fornulations ard-coated---delayed-rel.ease formul ations al so

bel ong i t higthabH/histPRARS, é“‘?éféféﬁé@é't@"borﬁg oG FAE S BingSobNEMale

: orrrulatlonswhch are tan stri’c’ ‘Julce- reS|stant
Gl Tabi e gaeh mbgusdlel of B ol | AR deseHpdatain e etheisalsi o
- phthal ai%, gelivatesard plegieibgicain fmﬂcﬁbml derﬂamsoé@ﬁﬁéém;téwhereﬁel lul ose
pht hal at e and ani onic polynmers of nethacrylic acid and nethyl

" methacrylate. 25 Suitabl e pharmaceutical conpounds for oral administration
can be presthe compsapd(t of uthe Sormuleh (Hs campsalé@sbec adhitistersdicki ng

E;gﬁ{)gbf}dogc%%?hﬁ%‘gonth&hhpam&wt ain a def _i ned quanti ty of the |
20 The quantity of a compound according to Formula | which is required in.
" order to achieve the desired biological effect depends on a number of
factors, e.g. the specific compound which is selected, the intended use, the
nature of administration and the clinical condition of the patient. In general,
the daily dose is in the range from 0.3 mg to 100 rﬁg {typically from 3 mg to
_ 25 50 mg) per day per kilogram of bodyweight, e.g. 3-10 mg/kg/day. An
e intravenous dose can, for example; be in the range from 0.3 mg to
' 1.0 mg/kg, which dose can expediently be administered as an infusion of .
from 10 ng to 100 ng per kilogram per minute. Infusion solutions which are
_ suitable for these purposes can, for example, contain from 0.1 ng to 10 mg,
30 typically from 1 ng to 10 mg, per milliliter. Individual doses can, for
example, contain from 1 mg to 10 g of the active compound. Thus, .
ampoules for injections can, for example, contain from 1 mg to 100 mg, and
orally administrable individual dose formulations, such as tablets or |
capsules, can, for example, contain from 1.0 to 1000 mg, typically from 10
35 to 600 mg. While, for the therapy of the abovementioned conditions, the
compounds according to formula | can be used themselves as _compounds,'
they are preferably present, together with a tolerated excipient, in the form
of a pharmaceutical composition. The excipient naturally has to be
tolerated in the sense that it is compatible with the other components of the

they




‘to fornula |I; as powders or granules; as a solution or_guspensi in an 30
agueous or nonaqueous liquid; or as an oil-in-water or6§féﬂt%i‘b‘irﬁ&& I
emul si-on. As -already mentioned, these conpositions can be prepared- using

~ any suitabl e pharnmaceuti cal .nmet hod whi c% conprises a step in which the
‘active conpound and. the excipient (which can be conposed of one or .nore

- -addi-ti onal coastposiiiomn and ig sobhaumwfiut to the healib af tthe Ipatigetn dihel exdipiens5

- Conpound wi t £ ge 4508 ?ﬁ&?ﬁ*{‘%@éﬁ R pleRTRIT IR Rt Roetiradifh I (1n®

~ the product the gempswnd;as padodivisieal Unee, for example as artablebnphish ecam be
repared b ! ot PEYloE, o L |
CocPe con oo BT TR QIBVEND BUPRYRGERL o bk EbmpbndCOitee,
Septerrbe% 20958"%0 3ty potiye supstansas @ alsea be Pregentainciuding ather

conpound i n Esroynds! avedrgingotan foRtga 3 Thed PHANaBEutitaR HHMABESItiRE! e
Irli?; nt and/or a

appropriate mxed.w th .a bindi.ng agent, |ubricant, inert -
. (several) su??%ggm%é?i e mvgﬂb?'gi?%'-gﬁerﬂr?gﬁre nUﬁ'nguPE‘%lb"I’fcej1t oM Mol ded
,.t-apl't_e_t s ,gah_ prafnaceytizabohethodspivtiiohgegseatiply msﬁﬁngh@cmﬁmmsmi@' i's.

“noi.stened wi th ner ' e | ui-t.abl e maghi ne. ... |
~- Phar naceut i Cé{'& @;d;mg@ | t#%%@%ﬂ)@ﬁé%@er&élﬁr?%ea#%ﬁlgﬂgr o? s Iof s@H?‘\I'ﬂ@hal')
- admi ni stilat’i swbstaocesle sucking tablets, which contain a conpound - 10 .
- according to-fornula | together with a flavoring agent, usually sucrose and. -
~'gum arabi c or.tragacanth, and | ozenges, which conprise the conpound in an- - :
“.inert. base stbamascejdical campraitighy cacerdiag teubedswention grenthossbwhichc S

“Sui tabl e phagrReEitEbIE 3or rRANNEEE, tepRal, Yorrd gé'.b.eéé‘ﬂ)ﬁr@@m Ringt %ét‘ehfﬁ?al 15
~{preferably |(1cl ude sterile aque.oE_sF&rﬁeglar at1,0nsS  of % conpound according to-
" Yornula | whi%#% ar®¥ NGOMSH y INEBIMISCRIaR; « Hnirademmalod obf  tYE@VERPESHed
. reci pi ﬁr_ms hTmmiw@mr, agvemnghowgte theeifrmatkléuﬁalbwﬁmdé efeddmiHisteatirously,
even thoug i strat . can al so take place as an inj.ecti.o :
subcutaneous{’%,?eﬁr}@néégﬁl fgﬁ&'}ﬁ%’ %ﬁera%rﬁﬁl P?.Fur?h@%‘g sp?r"gjﬁg‘r & @WS can 20
‘preferably beongditigate debireaiedi and ohetheonpiowe if vthe lconiceindaactcordivignty t he
“resulting.s ' il 1560 | | | : (
“i-njectable oﬁgm,gé;! ?’?‘W&%&@%‘ﬁg{%ﬁﬁé&%mﬁ? P%%ﬁ%é&s%@?’é%% lto
by wei ght ofelayed-selerse fergmbaliong. also belong within the scope of the invention.
- 20 Preference is given o formu!ati_ons which are acid-resistant and gastric
' juice-resistant. Suitable gastric juice-resistant coatings include cellulose
acetate phthalate, polyvinyl acetate phthalate, hydroxypropyimethyl
cellulose phthalate and anionic polymers of methacrylic acid and methyl

methacrylate.

5%

25

- .(43 - Suitable pharmaceutical compounds for oral administration can be present
in separate units, such as capsules, cachets, sucking tablets or tablets
which in each case contain a defined quantity of the compound according
to formula I; as powders or granules; as a solution or suspension in an

30 aqueous or nonaqueous liquid; or as an oilin-water or water-in-oil
-emulsion. As already mentioned, these compositions can be prepared
using any suitable pharmaceutical method which comprises a step in which
the active compound and the excipient (which can be composed of one or
more additional constituents) are brought into contact. In general, the

35 compositions are prepared by uniformly and homogeneously mixing the
active compound with a liquid and/or finely divided solid excipient, after
which the product is molded, if required. Thus, a tablet, for example, can be
prepared by pressing or molding a powder or granulate of the compound,
where appropriate together with one or more additional constituents.




- 25 Suitabl e pharmaceutical conpositions for rectal adninistration are
‘preferably present as individual dose suppositories. Th %’ée‘%bo?ﬁ 2806- pr epar ed o
- Py -m xi ng a conpound according to formula I with one or nore. conventional :
- solid excipients, for exanple cocoa" but @', and nolding the resulting. -
- mixture. 30 Sultabl e pharmaceutical - 05|t|ons for topical use on the
skin are pri2fessgd) i b&‘%s@ﬁﬂ b&spa‘?p@’ﬁﬁt niableting alfve C@mponndpmsfneelﬁpray

aerosol or  fiding Fmh Péit &s WHoWHerst drantiBes vl e‘?et\;‘aﬁ?mdirfé‘%e mif08 itk

“pol yet hyl ene cols, alcqghols nd COITbI nat 1 on nore of these
“subst ances. %ngﬁﬁg‘gaﬁg% 8&% ingriy diléend| apdier e e fsevaral SuHaeat ration:
of fr_(IJ_m 0. éamuveﬂ:ﬁépéwmbeag&ﬁt(s)fmt éestﬂtﬁﬂl@?ﬁédg\ﬁb l‘f/l@fdeﬂﬁj?dﬂ?ét@ ESPBe0- S t? o
2% r ags 0SSl uj ta ceut ica o
COMposi tlgongﬂrgg%'re[m@i?ﬁ'ﬁ@m%g‘é@eﬂ b VU IS{EPIR ‘%If%fwﬁ Aters 6 .
“Sept enber 2006:1Ilqmd\mueht_amamtablmhmchme.I ong-termintinate contact with -
‘the epiderms of the patient. Such plasters expedi ently contain the acti ve

'*conpound in an aqueous solution, which is, where appropriate, buffered
- di ssol ved arthasmacgutigrir e@apositions athicbi are suitabile for petorah (aulpliviguatyr .

| t abl t t %
;lrjef Zr agb;lcfdrdéﬁné;@ﬂaﬁowg}g@ ng?@g}, BA'Sth‘IeEszr thﬁ M%@SI%I chﬁ'ﬁp%%ﬁﬁe active -
~ conpoun ca@ccagdmﬁgegqrmé@  tagpth @k%‘bl%ﬂa‘i’qﬂﬂgrm&mc@mﬂlb!aﬂiumseandh 2(6): -
318 (1986), d@@n ar@dle@ﬁ@régbtaﬁma%%d%zéh@éé Wﬂﬁérﬁ@éﬁ@ﬁée?ﬁe cogRmarifs! s. 10

The follow n sultab for use I'tional active conpounds for the
. comnbi nati-on 3 P&PP&Hg & gelatin 988%”‘3@“%9%%@\5’ giamerablé. t he Roten
- Liste [Red Li st] 2001, Chapter 12. They can be conbi ned with the corrpounds ‘

) di ( f | | f
(ancordiog, " SultiBle, | NERRAGNGh | REEREMNR. e PREHYEE! \ohrtBlstclhoe "
“admi ni s1@r e@referabhernqh;dmstﬁné anquaausgpieparaiions vaéamumuumdisaamdmgttel y tf)
h | choseve
(ne P 7t 1 b 35 g G PTG W T AR

active COITpOUI’l S are prese st of
“the active f%ﬁlﬁahnﬁbe%n%waaaom saredp@éer@maadnmfs dukravengsely;

Dictionary eken though the administration can also take place as an mjectlon
subcutaneously, intramuscularly or intradermally. These preparations can
20 preferably be prepared by mixing the compound with water and making the
resulting solution steﬁle and isotonic with the blood. In general, injecteble_
compositions according to the invention comprise from 0.1 to 5% by welght

of the active compound

25 Suitable pharmaceutical compositions for rectal administration are
'S - preferably present as individual dose suppositories. These can be prepared
' by mixing -a compound according to formula | with one or more .
conventional solid excipients, for example cocoa butter and molding the
~ resulting mixture. '
30
Suitable pharmaceutical compositions for topical use on the skih are .
preferably present as an ointment, cream, lotion, paste, spray, aerosol or
oil. Excipients which can be used are vaseline, lanolin, polyethylene
glycols, alcohols. and combinations of two or. more of these substances.
35 The active compound is generally present at a concentration of from 0.1 to-
15% by weight of the composition, for example from 0.5 to 2%.

Transdermal administration is also possible. Swtable pharmaceutical
composmons for transdermal uses can be present as individual plasters




20 USAN and International Drug Nanes, US Pharmacopei a, ROCkVI I lﬁ 2001.
Ant i di abetics include insulin and insulin derivatives, 200t us(r)
(see www. |l antus.com) or HVR 1964, rapidly acting i nsul | ns (see us
'6,221,633), CLP-1 derivatives, such as&{l hose which were disclosed in WO

98/ 08871 by -Novo Nordisk A/'S, and hypo
effective. Mgy arg guitathe for/longHemarintmate codacowiib dhe epideris af the

-jfeffectlve or r | I a
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ors o

97/ 26265 and 38 ul i n en5| tizers I | ver enzymss”- |
which are’i nGBmPQHnﬁ? c%qeﬁhﬁﬁ?'i’ ng r@%(ﬂﬂ?@@@e#}és@ e prefprablygfem ysis,
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- active conpo mc_activ n c at -
et abol i sm é%%%lb%ﬁdﬁ' ‘%Iﬁﬁq‘é‘h' ﬁ%ﬁggga?%m,a &Z@d faggéhgjﬁm sts of

. PPAR and PXReleased mcmeaesmﬁmlnnmtﬂmspmbraﬁﬂommrehs ATP- dependent: . o
potassi um channel of the beta cells. 6 Septenber 2006 12 In one

~ enbodi nent of the invention, the conpounds of the formula | are -

o admi ni st} edThe fellaying ar Gcﬁwtﬂbﬁfcﬁrusmdﬂ@ﬂabaam commpoiinds forsineh as

simvastatin, cémgmﬁ@,@btébaraf@y@st atin, lovastatin, atorvastatin, .
-cerivastatin aStv%Ifnc . 5 1n one enbodi rrent of the |nvent|on 'the-_

““conpounds ofAﬁIﬂJ‘t rare Agmad dn dbe Retenc biste r[ﬁiﬁdohlsﬂ 200%
~"chol esterol @haptept1i20Thien tapi bsroonmiﬁéu it méeédrﬁb&@nd§ heGAirgctothe. - :
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- as . rosild i tm@stxqailggﬁ'heaach‘se chiffipoudrdl combinatip2edA. bé radmihnsw’eddl ment -
o nat oo R oy BRI Al lerl Al el bR Hhehant "
the form of comblnation preparatlons in which several active compounds
are present in one pharmaceutlcal preparation. Most of the active
compounds which are listed below are disclosed in USP Dictionary of
20 USAN and International Drug Names, US Pharmacopeia, Rockville 2001. |
Antidiabetics include insulin and insulin derivatives, such as Lantus® (see
www.lantus.com) or HMR 1964, rapidly acting insulins (see US 6,221,633),
GLP-1 derivatives, such as those which were disclosed in WO 98/08871 by
Novo Nordisk A/S, and hypoglycemic active compounds which are effectzve.
25 oraIIy _
The hypoglycemic active compounds which are effective orally preferably
include sulfonylureas, biguanidines, meglitinides, oxadiazolidinediones,
thiazolidinediones, glucosidase inhibitors, glucagon antagonists, GLP-1
30 agonists, calcium channel opehers, such as those which were disclosed by
Novo Nordisk A/S in WO 97/26265 and WO 99/03861, insulin sensitizers, -
inhibitors  of liver enzymes which are involved in stimulating
“gluconeogenesis and/or glycogenolysis, modulators of glucose uptake,
compounds, such as antihyperlipidemic active compounds and.
35 antilipidemic active compounds, which alter fat metabolism, compounds
which decrease the intake of foodstuffs agonists of PPAR and PXR, and
active compounds which act on the ATP—dependent potassium channel of
the beta cells.

ycem ¢ active conpounds which are .-




- I'n one enbodi nent of the invention, the conpounds of the fornula | are - "~
"adm ni stered in conbination with a m xed PPAR al pha/ gaﬁﬁﬁ’%@'&ﬁ‘i QQ,- 20 such_--'
as GW 1536, AVE 8042, AVE 8134 or AVE 0847, or as described in PCIT/US B
11833, PCT/US 11490 or DE10142734.4. 12ne enbodi nent of the invention,
the conpounds of the formula | are adm istered in combination with a
“fibrate, suchhpef embpdisnenteof theoinvbntiore tbe co?ﬂpdnmtm‘ obthag ﬁbrmwa onRfe

enmbodi nent of | e
adni ni st er ed ald ﬁhﬁgﬁgﬁy |Cgfr31nb\}\5|R é}ﬁ;ncwﬁ%%g i nhT Eéducga% "ggb' %P'r"f%ﬂ?de

BVB- 201038 ofiMyagiatm Aluvastatia, mva@ﬁmmlmﬁam atbevastatien etvastatie or
corrpounds of redivakedtimul a | are adnini st ered in conbination with a bile

acid absorption inhibitor (see, for exanple, US 6,245, 744 or us -
6, 221, 897y, such as HVR 1741. 35 In one enbodi nent of the invention, the

‘conpounds’ of In lbaef embodimentastethedauémtic, ehE Conpdtid! SRfHOR M| %réPETP

I nhi bitor, 705..1n..0ne t of -the I nyvention, t
conpounds of Hﬁ&éﬁ?@fﬁ%cqmgmhogmﬁw 5?‘8{‘;’3 rPhal&QFBt'%lﬂmblt% wphaas . S
- pol yneric bi kzetimibe, tigsesideor pamaguesideé Sept ember 2006 . 13 chol est yrani ne -
or col esevel am In one enbodi nent of "the invention, the conmpounds of the"
fornula | _are admnistered in combination with an LDL. receptor inducer. . "
~ (see Us 1G5 clmane sanhodigash af shemisntiono theBirfiRbindsrofothe foraold mapg  of the. .’

Jinvention,  t hemiReRldA_ebmbiifatiof Wil 4 FBAR AR RhShaad ! ?&b"b' nati on.. .-

with an ACAT I nhl bitor ch as ‘avasi m be 2% he
i nvention, “t¥®! agaghjﬁazpﬁg, ﬂgfﬁﬂ1a3flela2@57£;|m ni stered in conbination -
with an anti oxi dant such as CPC-'14117 ~I'n one enbodi ment’ of the invention;
qhe corrpou'nst of thw el are ster ed in combination with a
i popr ot ei n M BIR EREDG ! t'%?lé’l‘l" ' elsomndsrpfdhe fermulai here of the
inventidi  téadministeradhidscavhbinhtior et RPV\Riélphaaé?thH tséﬁéﬁags iawogsy nation
W|th an ATP Gﬂéo\p?gﬁyase i nhi bi-tor, such as 04990. L ,

~ In one embodiment of the invention, the compounds of the formula 1 are
_ administered in combination with a mixed PPAR alpha/gamma agonlst
20 such as GW 1536, AVE 8042, AVE 8134 or AVE 0847, or as descrlbed in
PCT/US 11833, PCT/US 11490 or DE10142734. 4.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a fibrate, such as fenof brate, clofibrate or
25 bezafibrate.

In one embodiment of the invention, the compounds of the formula | are.
administered in combination with an MTP inhibitor, such as |mpI|tap|de
. BMS—201038 or R-103757.

30 _
' In one embodiment of the invention, the compounds of the formula | are.
administered in combination with a bile acid absorption inhibitor (see, for
example, US 6,245,744 or US 6,221,897), such as HMR 1741.

35 In one embodiment of the invention, the compounds of the formula 1 are
administered in combination with a CETP inhibitor, such as JTT-705.

In one embodiment of the invention, the compounds of the formula | are
' admmlstered in combination with a polymeric bile acid adsorber such as.




+ 20 I'n one enbodi nent of the invention, the conpounds of the fornula | are
adm ni stered in conbination with a squal ene synt het as e Pemsenpher 6906 sich as. .-
BMS- 188494. 25 In one enbodi ment of the invention, the conpounds of the

~formula | are -administered-in corrblnatifn W th allpoproteln(a) '

-antagoni st, such as C - 1027 or nicotinlCc aci d I n one enbodi nent of the .-

- i'nvention, téiwlesppauingoraoledeselaor.mul a | are” 30 adninistered.in . o

- combination with a Ii pase inhibitor, such as orlistat. In one. errbodl ment of-i"}'-':._

“the |nvent|on t he con‘})ounds of the fornula | are admnistered in- o
~ “conbi nat i on i @me i iment Qf dhe invepbianihet comp@ua@w@lhlnméomiulaﬁeamomm a |

are admi ni Steﬁj’rﬁﬁuét@red 13 @&'ﬁblﬁéﬁbhoﬁnm‘ bR # “'r&B@MEFrﬁﬁucé“ &@S Us
t ol but ani g%é%ﬁ%il e}gh l\&gp) 3%}4% §g mepli ri I'n on nbo |rrent
the conp unc@: § rﬁﬁlé d Bred in corrblnatlon witha °
bi guani de, such as netformn. 6 Septenber 2006. 14 In yet anot her :
‘enmbodi nment, ,the conmmou f e, for are administered in .conbination
. with a megl |IF|W%8MWQQEOF irf%ﬁ]veﬂ 3Ll thﬁncﬁﬂeoﬂﬂ%af ily;nforn{% l¥Rpounds -
-+ of. the for madmihiskereddd rombinaticecwitin anAGAT inttibitor, siitihas avhsiaiisd.i.di nedi one,
‘such as troglitazone, ciglitazone, 5 pioglitazone, rosiglitazone or the - ...
" “conpounds whi ch are discl osed. by Dr Reddy' s Research Foundation in WO
.97/ 410910 i Anmne emblagimest pf the {ryention, the compounds of the formula | are ..
L dlhydr03 MR{dMi |a§'i§ I thia..
-.zol i di nedi one. hfﬁsﬁﬁér%g%%b?rgjtﬁﬁ%@lWl{ﬂ%éﬂ?b%%ﬁ%ﬁh%ﬂ%ﬁh i?%sr‘irﬁ}ﬁfl are . .
"~ adni ni'st ered i-n-—-10-conbi-nati en wi-th -an a- gl ucosi-dase inhibitor, such as ...
. miglitol or |aGHeerbodirhent SNtheciMeAiicR the- ¢difip Wﬁf‘% er Ifé?ém" al
(are adniniste ed@k conpi atlon w,th an actjve co BE’@
ATP- depende %f?gl'ﬁrﬁo natian with aipopietginclinase ar, a?é'ch(ﬂsoﬂpam de,
gli bencham d«88_6 15 gli pi zide, glinepiride or repagl inide. In one -
enbodi nent, the conpounds of the formula | are adninistered in conbl nat1 on

Wwith nore than one of the abovenentioned conpounds, for
In one embodiment of the invention, the compounds of the formula i are

administered. in comblnatlon with an ATP citrate lyase inhibitor, such as
SB—204990

20
In one embodiment of the invention, the compounds of the formula | are
administered in combination with a squalene synthetase inhibitor, such as
BMS-188494.

25 In one embodiment of the invention, the compounds of the formula | are -
(\i ' administered in combination with a lipoprotein(a) antagonist, such as Cl-
. 1027 or nicotinic acid ‘

“In one embodiment of the invention, the compounds of the formula | are’
30 administered in combination with a lipase inhibitor, such as orlistat.

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

administered in combination with insulin.

in one embodiment, the compounds of the formula | are administered in
35 combination with a sulfonylurea, such as tolbutamide, glibenclamide,

glipizide or glimepiride. , _

In one embodiment, the compounds of the formula | are admlnlstered in

combination with a biguanide, such as metformin. '

acts on the




exanple in conbination with a sulfonylurea and netformn, a sulfonyl urea,
“and acarbose, repaglinide and metformin, insulin and & Sent ?%‘i’ﬁi? a,-
insulin 20.and netformn, insulin and trogl itazone, insulin and o

| ovastatin, etc. |In another enbodi nent,,fhe conpounds of the for mula I are’
: adm ni stered In conbination wi th CART hbdul ators (see
" Cocai ne- anpifetygti apothegulembedimentndies i pmmpmfmdsanofesthenémmwiael b i sm -

o e abont SSMLHEGLRIQalen gl LSRR ol .“z;m S
r apht hal ene- - eng ek g-a ¢qmepounds of the formula | are administered in L

am noqui naZOédrﬁbl?\aﬂbﬁnﬂvﬂﬁ)ﬂﬁhfﬁﬂdlﬂ%ﬁhfﬁ?@xyéd@t ?ié' irﬂ&tgien@ygﬁﬁ&gbﬂé' de.

CGP 716
'Eet rahyd ;‘%JHGMM%?% 20%3'%%9‘3@9.%? dbe (comppunds, amhigh - armlmswd;yo 30"
'2,3,3a, 4,6, mh@«aﬁg@ RBSé@rbﬁ'FﬂLﬂﬁdé’u@hﬁdWO'Wl@W@?) ﬁpéafln&harcs-ﬂmle 2o
¥

R A IR Blebeul ey  gcs (se-

:'334867- A) ), Addidagpalivret.s ( 3- cycl ohexyl - 1- (4, 4- di net hyI 1,4,6,7-

LS ol RN B G ABIEPE e R T4 ARk *°

Ctrimet hﬂDph@wml;menmmh@rt ¢-gheddsidaseninhibitol, siush @syigiitol er (amm@966585) )4

. 'CRF BP antagoni sts (e.g. urocortin), urocort| n agom sts, 03-agonists (e.g.
1- (4-chl or o- 3- net hanesul f onyl et hyl phenyl 2-(2,3-dimethyi<1-Hindol-6- - .

-yl oxy) et hy| dRi 9N -eMhasdine WH@&QWWHQ@Q eo rasis 1 )are adspinGtaed: iember
, 6220& (12 ( mejomtsiAticn Siithnih Aictivs S¥MMPBEIR) WMKH bélsSon GhE ATPGRBERGSNH ©- O
chi or o- 2, 5- AAFRSIWRY A )Ofﬁh?é)%§cqetyﬁe§9¢|btaﬁytpjt%%@ﬂﬁ @WF@'QF"B%DyI]
5, 7- di méShyIglipizide, Bliyigpiicks ocrepaigiinidel f | uoroacetic acid salt (WO - o
99/ 15525 f enfl
Sor ot oo n s 1 LA NP AP o b e a1 G B o) ™ A
agoni sts, e.cgmbinatiorewithl ere dham ame?oglrtr)qolapewamen&omcalaom[mundssﬁirt (V\D
01/09111), Eihf:pﬁé i %ﬁmlﬁétﬁm ﬂﬂl‘m LR SHAGES U FretnPId. ?ﬁl‘féFBﬂﬁe%

m)ne I’O

human grovvth or none-r €l easi n'g conpounds
n

© 6- benzyl oxy-And@cagp @%ﬂ?@?ﬂ‘!%ﬂﬁ Add mstiarmimdnenlin argd a-sgifopyitieea insulio.
i soqui NROI nemd-raarwin! Mealin XA Bbi fa@%ﬁé) |nsi§m"aﬁ8‘?6\}a%ﬁa°ﬂr(,%?t.e for - exanple,

EP 0 462 884) uncoupling protein 2Z2- or 3-nodul ators, leptin
In another embodiment, the compounds of the formula 1 are administered in
combination with CART modulators (see "Cocaine-amphetamine-regulated
transcript influences energy metabolism, anxiety and gastric emptying_'in '
25 mice” Asakawa, A, et al., M.:Hormone and Metabolic Research (2001), -
. 33(9), 554-558), NPY anfagonists;jef.gr'ﬁaphthalene-1—sulfonic,acid {4-f(4~
aminoquinazolin-2-ylamino)methyljcyclohexylmethyl}amide; - hydrochloride
(CGP  71683A)), MC4  agonists  (e.g.  1-amino-1,2,34-
~tetrahydronaphthalene-2-carboxylic  acid —[2-(3a-benzy!-2-methyl-3—oxo¥
30 2,3,3a,4,6,7—hexahydropyrazolo[4,3-c]pyridin-5-yl)-1-(4-chl0rophenyl)—_2—- |
oxoethyllamide; (WO 01/91752)), orexin antagonists (e.g. 1-(2-
methylbenzoxazol-6-yl)-3-{1,5]naphthyridin-4-ylurea]; hydrochlorides (SB-
334867-A)), H3  agonists  (3-cyclohexyl-1-(4,4-dimethyl-1,4,6,7-
tetrahydroimidazo[4,5-c]pyridin-5-yl)propan-1-one oxalic acid salt (WO |
'35 00/63208)); TNF agonists, CRF antagonists (e.g. [2-methyl-9-(2,4,6-
trimethylphenyl)—QH—1,3,9-triazaﬂu0ren-4-y|]dipropylamine (WO 00/66585)),
CRF BP antagonists (e.g. urocortin), urocortin agonists, p3-agonists (e.g.
1-(4-chloro-3-methanesu Ifonylmethylphenyl)-z-[z-(z,3-dimethyl-1 H-indol-6-
~ Yloxy)ethylaminojethanol;  hydrochloride (WO  01/83451)), MSH




. agoni sts (see, for exanple, Lee, Daniel W, Leinung, Mtthew C;
Rgzhavskaga-Ar_ena, I\/arim;a; Grasso, Patricia. Leptin, a%?nt@@lsera@ﬁa

“potential approach to the treatment of obesity. Drugs of the Future (2001), -
15 26(9), 873-881), DA agonists (br OITDCI’#ptI ne, doprexin), |ipasel/anylase

inhibitors (e.g. WD 00/40569), PPAR nodiPators (e.g. WO 00/ 78312), RXR .

~ 'nodul ators o(mElar{QCymgawngla@ng Ihormoee pagonists IBCIHA bhenibisvierny.i {2q4-uhe

T oSS A AU e i el

Fruhbeck, Gerel -dmmeibylindglitiyliaceds aquhémﬂmeamtmpwd(@abawo 20MB525));
1615-1622. | Beﬂﬁ@mﬁ@@@btﬁﬁg: g}hiﬂ?l%r@d@% Ql'éﬂ'}' If‘énﬁéﬁlpgj)”ﬁ'g addg %Oﬁ‘érf acti ve : :

gg)r(rggﬁggtgrsn Bg'é'l%rpp[] Sr ﬁHRen%ﬁa %@fg@nﬁpmﬂﬂﬁﬁ (a.9. )Vgp A0611049) e BB nent
the additi onagomsts Ve, gcmllﬁl@ﬂﬂlbe?lzéfmﬁﬁf?‘a%l)ﬁlﬁerazidé %&Qll@'ﬁbﬁfi'éﬁng\Nd he:

et onal bl 165 BItRdsh acalsts GHanP amgnRsls. oWt B REd: ment

. the conpoundbumiantgrewtio homnane), @r@mﬁdhmmme%réléasmg co uﬂﬁé'(féi't—b‘\ﬂw h bul k

o ggf’ glra; aCia?oméﬁ%%??kﬁf%@i#bwﬁpﬁ%m%ﬁ#% ZUEEQQXEE? oéré3 'E g;at me_nt

r ar QO 0E83695 S
g;oh%;)erg(r)loé%@ﬂ@:g lgglna;o‘igmz:mat;& AR 3# {333“ ré)rrbﬂjglg pméﬁ;; é%gtrl; tion. '
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" Frankf ur t / MeR9RT)ISISTHESR0 FOF rRMaie iae, cﬁ}ammX ¥ beinubg, deiatbewdQ.n - -

Gorpou 4o of Rozhdshaph Arens, m'@“al%’%% %‘a’?é'tg 61 o %%ﬁﬁairc't Pgn
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-bakery pitﬁodtﬁﬁ(@)oBTm&ﬁSﬂ)J Dmaagnmétsl(lbnymbbnp[mgmd@p,@&mdhbggélamegw t abl e :
~combination ighipiBs GGPRIS88/40569), PPAR modulators (.g. WO 00/78312), RXR 5
modulators or TR p-agonists.

In one embodiment of the invention, the additional active compound is

20 leptin; see, e.g., “Perspectives in the therapeutic use of leptin®, Salvador,
Javier; Gomez-Ambrosi, Jawer, Fruhbeck, Gema, Expert Opinion on
Pharmacotherapy (2001), 2(10), 1615-1622.

In one embodiment, the additional active compound is dexamphetamine or
25 amphetamine.
e In one embodiment, the additional active compound is flenfluramine or -
' dexfenfluramine. _ o ‘
In yet another embodiment, the additional active compound is sibutramine.
“In"one embodiment; the additional active compound is orlistat.
30 In one embodiment, the additlonal active compound is mazindol or
phentermine.

In one embodiment, the compounds of the formula | are administered in
combination. with bulk materials, preferably insoluble bulk materials (see,

- 35 e.g., Carob/Caromax® (Zunft H J; et al, Carob pulp preparation for
treatment of hypercholesterolemia, ADVANCES IN THERAPY (2001 Sep-

- Oct), 18(5), 230-6), Caromax is a carob-containing product from Nutrinova,
Nutrition Specialties & Food Ingredients GmbH, Industriepark Héchst,

65926 Frankfurt/Main)). The combination with Caromax® can be effected in




‘according to the invention with one or nore of the aboverrentloned

‘conpounds and, as desired, one or nore further phar m;c@ P9O6dct|ve h
substances, is regarded as coming within the protective scope of the 10 -
present invention. 6 Septenber 2006 17 | \ CH3 O1IN CH3 "OH HN , M/ .0."

NH CH3 Hac CH3 S CH3 CH3 OPGl4117 o3'9TT705 CO0O O Nz CH 0 SB 204990_,'1..
HO'0 CH3 | Naagweparation HBdOmdrkiaistéid e @ddnpdurds- &0 3ffe H@ﬁnﬁ}a o) éﬂ% CH3

oocH3 0/O 0@@5&&@3 sePHratefVBI 88 4coniociel, QaThixe & can ValsdBe O o8 o
admmlstered in the form of foodstuffs, such as in bakery products or muesll T
bars. ‘ ' - '

It will be understood that each suitable combinatlon of the compounds
‘accordlng to the invention W|th one or more of the abovementloned'*
compounds and, as des:red one or more further phannacologlcally actlve '
‘substances, is regarded as comlng W|thm the protectlve scope of the'«.-
10 present invention. : :




- - 061262570 - in-501.The exanpl es which are adduced bel ow serve to
~explain the invention wthout, however, limting it. ©September2006
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The examples which are adduced below serve to explain the invention
without, however, limiting it. '
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~.suitable for

i E 6 Septenber 2006 25 Exanple 5 fromEP 0 193 249 was synt hesi zed as
conparative exanple A Exanple A has the structure: 06S@ignbpo20Q6 NN~ H H-
5 The conpounds of the forrmula | are characterized by advant ageous: effects -
-on sugar metabolism in parti-cul ar, th? | ower the bl ood sugar |evel ‘and.
~are  suitable for treating type 2 d| ab
 used . .on theExample ﬁlfrormEE’(Ilm%ththasAsythslh@cﬂ abh@ﬁfba?ﬂﬁ}lﬁ examplel A9 active
10 corrpoundsE E?’ﬂé tt{‘%’@ t e corrpounds of fornula are furtherm)re
|ng rﬁ% ge in diabetes, such as nephropathy, ..
retinopathy, neuropathy and cardiac infarction, nyocardial infarction,
peripheral arterial occlusion diseases, thror@oses arteriosclerosis,
~syndrone X, .obesity, .15 inflammations, imune [gi seases, aut oi rmune
di seases, such as AIDS, astpma, oostgoporaShsy garicer, psoriasis, :
Al zhei ner' s di sease, schi zohre ia Hnd ' ti ous di seases. The acti vi ty
‘ [ otiy n~” 20-d ycogen phosphoryl.ase a :
,activity test' C The effect coaﬁoun s-on the activity of the active: form
~of glycogen phosphoryl ase TGF asured ih the reverse direction. by
monitoring 25 the synthesi s _of gI ycogen fromgl ucose 1- phosphate by

.- determ ngng the reI ease of i nor gani c phosphate the reactions were
- carried out. tgletermntlon h g10rot|ter Hratﬁes(Half
_Area Plates, L4y iareharsctageed by adunoeens alfectso the

formation ofort $mgarrmetabohsmp|ncpmtt¢uwelthw muhe@looﬁsugw leva] einangrgh -
- specified b@uﬂ‘é’glé for ?reﬁﬁn@wrp%'fﬁféﬂefé%celrht BrhsQuidReH trerdBre 8 L

~Finland). IR/ of
(",_ on their own or in combination with other blood sugar-lowenng active

] 10 - compounds (antidiabetics).
The compounds of formula | are furthermore suitable for treatlng late
damage in diabetes, such as nephropathy, retinopathy, neuropathy and
" cardiac infarction, myocardial infarction, peripheral arterial - ‘occlusion
- diseases, thromboses, - artenoscleros:s syndrome X, obesxty
15 inﬂammations, immune diseases, autoimmune diseases, such as AIDS,
| asthma, osteoporosis, cancer, psorasis, Alzheimer's disease,
schizophrenia and infectious diseases.

" " The activity of the compounds was tested as follows:
20 , '
Glycogen phosphorylase a activity test

The effect of compounds on the activity of the active form of giycogen'
phosphorylaée (GPa) was measured in the reverse direction by monitoring

25 the synthesis of glycogen from giucose 1-phosphate by determining the
release of inorganic phosphate. All the reactions were carried out as
duplicate determinations in 96-well microfiter plates (Half Area Plates,
Costar No. 3696}, with the change in absorption due to the formation of the
~-reaction product being measured, at the wavelength specified below, in a
30 Multiscan Ascent Elisa Reader (Lab Systems, Finland). In order to measure
the enzymic activity of GPa in the reverse direction, the conversion of
glucose 1-phosphate into glycogen and inorganio phosphate was
measured in accordance with the general method of Engers et al. (Engers

" HD, Shechosky S, Madsen NB, Can J Biochem 1970 Jul 48(7) 746-754)

The conpounds can therefore be _ﬁ“g




“the enzynmic activity of GPa in the reverse direction, the conversion of -

" glucose 1-phosphate into glycogen and i norganic phosph@l?@’t%l%er 20 sur ed |n- -

accordance with the general method of Engers et al. (Engers HD, Shechosky . E
S, Madsen NB, Can J Bi ochem 1970 Jul ; 48g7) . 746-754) 6 Sept enber 2006 .26 o
nmodi fi cations: Human gl ycogen phosphoryl ase a (for S

" but with the follo nf
- exanpl e con?’é’t H\r"rh’gmﬁ %BOW@QOVPO isationy: Humpap shicogepiphosah oplasse pl(fard: o
~ GrbH), di sseixaamblé reontiihiag §QBUﬁ1906f @rét%ﬁ./ éﬂveﬂit%CPhQﬁﬁQS{B@ sehiapll 7.0, 17

| Igil\_l/l ED‘(I)’A iggmdl L hi ot hreébeﬂeéqm@om% oM S Hepes

I'OPA'mfp é&ﬁllﬁ%grp of 5-mg . -
of bgI ycogen/1n’mMtED'ﬁAcamténthdlthiDtblfeltb!), vi2g. dikited Withe boffer T S@fﬁiM e
subst ances r ol uf i ovvnto-.~
20 v SRy HEEPIE 1 s iRoltS Sk ERSTA 2 BB B é;@h‘? ndfp" 10
" buffer sol utaddrtion ikl nig nfyghicogenighly o getoncentiatidrsof 10 yg obbrcaemhut i on of
10 h | ‘
gl ucose 1-piiosph SRRERGRIARYS PiShael 1 Bd0TbS AR bSO P aRlee],,
_“basal val uedgWniee>Q el Wthwltﬁ’ertslﬁ’b-lt@w’ﬁo?ﬁaul ph3&poM plusosea, dnssolvedabsence |
-of test b f .
(0 156 S0y T DG SEASHIETRI 5 n::cjgibate cogert il afth 100l e SOGRY T
m nut es hPHE‘”l gRNcP BEC VAR @IQ Wasof é’lr‘é@ﬂﬂ’ﬂl‘l)w@ﬂdnggsul@(ﬁ usi- ng o
‘the gener al gheobed-phosphite k25 AiMalveréd Iadd@aH@S1d°ml$fWh@Z§d>iuﬁ’en Pxhen . D,

hodi ficat Pgﬁ]éslg'&s‘ga@?e 853“939‘3 B <3 e S o padtense . 10 0o |

mM zi nc acethttest Suldslance ewvds debermined. tﬂf%afﬂﬁﬁga‘f(le phasfesuffer S6lutibn ot 20 the ol

el ir e at (3 HS0) 58 AR e RRURRACRE: Bod hmbBRadRRITI0 0N he
“stop solluti BrNyigs aghihe inerganiatnsiopphateewhighidvag re!leesewmsmasmhd)sphat e
sol ution i nuﬁn@&ﬁéb@hér&@mﬁodmtﬁué@lﬁs @ﬁﬁég@ puéchlﬂ?ﬁngalm pM

concentrati t est c;lsglg_%st ance In order r espect I ve .

_inhibition f ‘3’/0 &?ﬁeﬁh PFPad PG THE1( 2 but unith dheefollowi vi tro. 6
Sept enber 20fificafions: 50 pf of a stop solution of 7.3 mM ammonium molybdate S

- 10.9 mM zinc acetate, 3.6% ascorbic acid, 0.9% SDS are added to 50 i of

20 the enzyme mixture. After 60 minutes of incubation at 45°C, the absc_:rptlon,

was measured at 820 nm. In order to determine the background
absorption, the stop solution was added immediately after adding the .=

glucose 1-phosphate solution in a separate assay. This test was carried out

using a 10 pM concentration of the test substance in order to determine the

25 respective inhibition of glycogen phosphorylase a by the test substance in

(,_ - vitro,




Tabl e 2: Bi ol ogi cal .
pM 1 71 52:96 2 85 53 93 3 93 54 91 4 56 55 1000Septgubes@0Ys 6 89 .57 .

10
- 99
92
-69

-85

activity Ex.

% i nhi biti on EXx.

% i nhibition

at 10.PM at

7 93 58 91 8 96 59 92 9 100 60 41 10 95 61 85 11 95 62 59 - 12 82 63 .

13'74. 64 40 14 70 65 56 15 90 66

99 19 94 70 100 20 .
24 87 75 84 Tﬁélea?z Bigiogiral agtivity 77 96 27 90 78 69 28 91 79 58 29 72 80

- 81 49 31 98 82 40

30 95.

85 71 95 21 8

16 89 67 92

17 75 68 54 18 643"'

%?72 99 22 79 73 85 23 59 74 47 .

Ex. % inhibition Ex. % inhi_bition
. at 10 pM at10 uM
1 71 52 9%
2 85 53 . - 93
3 93 54 91
4 56 55 100
-5 80 56 - 96
6 89 57 .99
7 93 58 91
8 96 59 92
9 100 .60 41
10 95 61 85
11 95 62 59
12 82 63, 92
13 74 . 64 40
14 70 65 56
15 90 66 97
16 89 67 92
17 75 68 54
18 64 69 99
19 94 70 100
20 85 71 95
21 81 72 99
22 79 73 85
23 . 59 74 47
24 87 75 84
25 82 76 98
26 81 77 96
27 90 78 69
28 91 79 58
29 72 80 65
-30 95 81 49
31 98 82 40
32 98 83 - 34
33 100 84 98
34 59 85 08




.32 98 83 34 33 100 84 98 34 59 85 98 6 Sept ember 2006 28 -Ex. % PR
~i'nhibition Ex. %inhibition at 10 Mat 10 aM 35 94 sﬁsS%mbgBZ% 87 102 .
37 91 88 99 38 103 89 102 39 98 90 95 40 92 91 94. 41 101 7_92 95 42_99'
93 96 43 100 94 88 .44 101... . 95 9 8\45 96 96 90 46 92 97 97 . 47:98: 98- -

"~ 95 48 99 3160957 - 50—108-10+166—51-9§ Conparative Exarrpl e A .
- exhi bits 3% i fif-bi t|i ShirhibilionnM [t & be¢ %eshibiticom|t he -t abl e t hat the -
- conpounds df the fdgrmgaplpfnhibit the 5la é.“/dflm off glycogen. = - .07 de o
“phosphoryl gse are [ﬂerel Dr e ['wett—suitedtor—tgwering the b ood sugar
level . In rart35u| r,_t 124 conpoungs &6 formul a%® exhibit an effect which =
is from 14- t03§6fold hagher 1ha1.tlngt.o1 con ati ye example A 10 The_'
prepar ati o of_pne-[exanpl e 15 fes¢rThed T detart—betjow; The remai ni ng
conpounds df_f®f mulla | ai ned 8 an anaP8gous | manner, “where
~appropriatg-us3gmg dqustonpgy prptegtigg grpup tﬁ}ghnimes 6 Sept enber 2006
' | 39 08 | 90 95 T
40 - 92 L 91 : 94
41 - 101 - 92 : 95
42 99 93 96
43 100 94 88
C | 45 96 96 90 -
o _ |46 .92 97 97
47 98 98 - 95
48 99 99 95
49 ‘ 103 1 100 |1 95
50 | 108 | 101 100
51 96

Comparative Example A exhibits 3% inhibition at 10 pM.

It can be seen from the table that the compounds of the formula | inhibit the
5 activity of glycogen phosphorylase a and are therefore well suited for
\ lowering the blood sugar level. In particular, the compounds of formula 1 -
( exhibit an effect which is from 14- to 36-fold higher than that of comparatlve
example A.

10 The preparation of one example is described in detail below;
The remaining compounds of formula | were obtained in an analogous
manner, where appropriate using customary protective-group techniqLies_:




29 Experimental section: Exanple 1: 5 a) 2- Chi orobenzoyl |socb/anate 1.03
g (6.6 mml) of 2-chl orobenzam de were suspended in 3 Grpepggmber 2 :
d_| chl oromet hane. After 1.17g (9.2 mmol) of oxalyl chloride had been added, L
. the mixture was heated to reflux for. 1gghours. The reaction mixture 10 was
-t-hen-concent Hit ed undeir hggh vacuum and reacted in step b without any =~ = .-
~ further puri FREPMGRIAIFECYON:3. (2, 4- Di chl or obenzoyl ) ur ei do] - 4- met hoxybenzoi ¢
-aci-d C 15'2- Chl orobenzoyl isocyanate (step a) was taken up in 8 ni of R
acetonitrile Xaﬁﬁﬁj ? suspension of 1.1 g (6 mmol) of 4-anino-3-nitrobenzoic¢
acid in 24 mE %letonitrile was added. The mixture was heated to reflux
for 3.5 ho'urs and, after it had been cool ed down, the precipitate was

filtered g e e and dried in vacuo. 1.68 g (77% of:‘ﬁ'_
t he desi red p odugt éh%’b Wﬁ&& . 240C (deconposition) Exarrpl e

--2 25 a)

L2 OHW@Q‘;@%?;@P%%@%@@%. WS USROS S o7

“The .cofpound
-2-chl oro- 4, 5d[\gc/ﬁ|sqr8|@p of\ttery ¢ 47 e (% 2immal)aof yOXaM chbflddubad bwmler a
protective gaddéd, rtﬁ@ﬁhﬁftﬁe Wéls ﬁeéteh tb%ﬂgx 'Ftﬁtﬁo f'l"lA'n%SlléaEh(grﬁ)gﬂﬁYﬁé h a,

gasti ght chanl stirr il Tation

" tol uene tthd Wagd ﬁ'd(f@dcea a g%'f hig |‘@anbﬁngrfﬁﬁﬁte\ﬂeﬁne3t§9dew|thﬂﬁtl e

st ”i-.ng‘andamylﬁlrmenpunﬁcam_heat ed to 60C. At 60C, the reaction mnixture- -
. was su_bsequently stirred for 1.5 h, after which 0.1 m of pyridine 35 was ." -~
~added. After a further 1.5 h at 60C 90 ml of liquid were distilled off -

~fromthe nixPure A2, 4@mhﬂrommuumsam]m@mmmmdmzbmu ature,  .125C). |

The reaction solution was then cool ed down to 20C and ammoni a gas was

passed i'n at_20-35C (coaling. with an ice bath) until the solution vvas_
- sat ur at &&@ A@Q’r’orphﬁﬂzoﬂ(i@o‘iﬁanﬁe Tslepamidwas daken up ived oni ekacatanibiles

Sept enber 20&9&1 a suspension of 1.1 g (6 mmol) of 4-amino-3-nitrobenzoic acid in 24 ml
of acetonitrile was added. The mixture was heated to reflux for 3.5 hours
_ and, after it had been cooled down, the precipitate was filtered- off, washed
- with acetonitrile and dried in vacuo. 1.68 g (77%) of the deswed product
20  were obtained. :
M.p.: 24_0“C (decomposition)

- Example 2:

) 25 a) . 4-3-(2-Chloro-4,5-difluorobenzoyl)ureido]-3-trifluoromethoxybenzoic
(“-' ’ - acid

The compound was prepared in a oné-pot reaction. _
30.0g‘ {155.8 mmol) of 2-chloro-4,5-difluorobenzoic "acid were initially
30 introduced, under a protective gas atmosphere, in a 11 round-bottomed
flask fitted with a gastight mechanical stirrer and a distillation head. After.
300 ml of toluene had been added, 29.01 mi of thionyl chloride were added
‘while stirring and the mixture was heated to 60°C. At 60°C, the reaction
mixture was subsequently stirred for 1.5 h, after which 0.1 mi of pyridine
35 was added. After a further 1.5 h at 60°C, 90 ml of liquid were distilled off
from the mixture under normal pressure (maximum bath temperature,
125°C). The reaction solution was then cooled down to 20°C and ammonia
gas was passed in at 20-35°C (cooling. with an ice bath) until the solution
was saturated. After that, 160 ml of THF and 120 ml of deionized water




30 were added to the mixture at 20C. The aqueous phase_ was separ ated of f--
-".and the organi c phase was vvashed with a 5% aqueous soI@??RS?Pﬂ?f’F 2Q8di um

" hydrogen carbonate. The organic. phase was then azeotropically dried by.

“distilling off 250 m of liquid in vacugpat 50C. 17 mi of oxalyl chlorlde-'”_r_
- were-5 added to t i on sus whi ch had been cool ed down to. 20C -
- The m xture YW&® %@&Jé}ﬁ Ppigre BF@@AS%W@@@J?@HSP bRS@ NS sRpratedrofed at. - .
© 50C 1;3 grc 4 Ptarﬂi)ﬂlerrd)rgahld phaa;@lmtsrmﬂnesd wttheadmfé GESUB SOETIOH OF $bGiukD \éaCUO
©at a uene were a were
once again Jﬁfd{wérggagtﬁ%qq% ?égtf%gﬁ?'cmseﬂﬂsﬂﬁ?f‘lﬁzgo\?@ycg‘hﬁlc%@dd&m "
-10. 20C and distilling:off @50omni zehqmdQn vatae =8 50761 1 7ahl df@(ﬁlYlQ:h?or(ddWéf&loro-

et hoxy) ken The saparated -
off ‘by fIB| tféaﬂtlgﬁﬁtﬁ‘r ouar@ g}qgﬁc%ﬁ&?ﬂsge@é&hﬁ&ggﬂéﬁwﬁ@%3ﬁs¢ant I
wei ght in véﬁiﬁnnaxtum)wassaulasgqtmtlvmtlrwgsat 26°@rfori2ch aner theobstirietedt o

- Mp.:236C 155d©)3 for4 h. 200 mi of hczqwd ere dlgth > (_)ff rfrI G%er 6n|xttu|[|e in aecr:]uzoog’&

: »4[3(2 Chl v Q-4 ?‘@ oroben urel _
- TRIS salt A o @ rmhlclfm 2g0 gn 9 nenwese @dded and 200 mi of Izqurd were '
~4-[3-(2-chl er@e‘lag'alﬂldﬁétll@dctkf?ww&l)o aegowerﬁ@mﬁnﬁé'v&éy%aaatdm 2nzoi ¢

acid an of hydr axy ne were heate

~reflux R 4%(?091 85'% H’%bl‘% %49% k)ée%m@ﬁﬁup{nﬁfaﬂﬁ%o'ﬁdﬂmmﬂ'he

- -soI uti.on masnéhbxye)bedzo;n abig- ot 78ml of TMR VWAt St Whé opraduel WERS Of 310
m-. The pro sol ution 00 owr to :
10 4T oP P ReBheRbY B fifloh BURS BBt Shiih Rl TR AR e oo
- of forrrul a waight lbefapw@rﬁlﬁgaCbWﬁ@ofihegﬂemmdqaroﬂuchﬁere‘obtmﬂed 2 or -aniline
@Ierl vatives M’b thgegormula 3 with aroyl isocyanates, with 30 reactive acid

derivatiyes, With acid chlorides or with anhydrides, -of the formula 4,.6
‘Sept enb&® 2006 31 R4 O R4 O R3 O SR

b) 4-[3-(2-Chioro-4, 5-d|ﬂuorobenzoy!)ure|do] 3- tnﬂuoromethoxybenzmc
acid TRIS salt o

aci.d -

A mixture of 10.0g (22.79 mimol) of 4-[3—(2-chIoro—4,5-d'iﬂuo'robenzoyl)F
20 ureido]-3-triflucromethoxybenzoic acid and 3.0g of a,a,a-tris(hydroxy-,
- methyl)methylamine were heated to reflux in 400 ml of 2—prdpan'ol until a -
clear solution was formed. The solution was filtered in the hot and
concentrated down to a volume of 310 ml. The product crystallized from the
solution on cooling down to 20°C. 104g of the deswed product were
25 obtained.
o M.p.: 176°C

The compounds of formula | can be prepared by reécting ureas of the
formula 2 or aniline derivatives of the formula 3 with aroyl tsocyanates with

30 reactive acid derivatives, with acid chiorides or with anhydrides, of the
formula 4,




COOHREOHRB RTY HNNRE HNR6 R RR RS R2 R5 RO Rl é) ?i? in which R
to R6 have the abovenentioned neani ngs. The resulting $"@é°m E?stﬁ of the

"‘__forrml a | can then be converted, with the corresponding bases, 5 into the
.cor respondi ng physi ol ogi cal ty toI eratedgpal ts of the corrpounds of the . -

.formula |. For clarification: if formula 4 is an acid chloride,:Yis O if».'._‘

. 4:is.an - isocyanate,

C0 anq if .4 ps anm anhydrl de,. Yis.O R8 R/ 11 -

.Vf._-_o RO-RI O 10 Pref gg nc iven to't me, ho “of prepaééng t'he itonpounds
:of the formula & by f tGR aroyl Tsg€yapatmpyga as {ed i the &
foll owing. schengk_ t enber 2006. brexanpl e:  Off-7g0c1¥; tol uene
R8 ' R7 11 2. N ‘y)Ai THRS H20 . 4 yNaHRSeE (a2 RO RlO Ay xC R7 0 'R8
R70Q 11 R Rt R2 RE R2 RS. re'  RIC
2 3 2

- in which R1 to R6 have the abovementloned meanlngs The resulting free
, - acids of the formula | ¢an then be converted with the corresponding bases
5 into the corresponding phys:ologlcally tolerated salts of the compounds of
o ~ the formula I. - : - . -
‘ ( " : For clarification: if formula 4 is an acld chloride, Y is CI, |f 4 is an .
_|socyanate Y is N=C=0, and if 4 is an anhydnde Yis

- _ O
R8 R7
RS R0
10
_ Preference is given to the method of preparing the compounds of the

formula | by way of the aroyl 1socyanate 4a as depicted in the following
scheme




R& O
o oFv OH

e JA

| Ri R2 R5

RO RI0

- HO— OH
A

HN  OH

NH2 O N=C=0O toluene RO R10. .. RO R1I0 4a . not |sol ated 4¢c R4 O - - -
forexanpl e: R3 OH T.Tol uene/ THE 2. H2O H2N R6 R5 320 SeRigrabes Afioe: R4 0 o
0O OH HOOHR3I RBR7TJ HZNOHI NNR6 RL RRR5 forexanple: RO R10
~ 2-Propanol 1 RA OOOR3 OH R8 7 11 N4, R6 Rl R2'R5 RO R10 HO OH H2NO—I
.~ The preparatlon of I can, in a general manner, take place in.a one- pot 6 '
3 Septenber 2006 " 33 process, therabampareatly sinplifying its S
i ndustrial-scal e preparation. For tﬁ 4b is converted into the aci d-
- chloride in a suitabl Ivent‘! SQﬁiz,Mmpl e toluene, using a suitable
1reagent such - hi chl or2.dNH,gr oxal yI - : o
_ _ OH .
_ : - 3. THF, H,G'
Ro -R16 ,4. NaHCOsm .
9 .
cl
G- “Re
. " 0 .
toluené
- ' - R
. ‘
=% not isolated
R4 O forexample:
R3 ' 1.Toluene/THF
OH 2H0
HN R6 '
forexample:
HO- OH gg.
~ HN  OH
forexample: R9
- 2-Propanol -4

-The preparation of | can, in a general manner, take place in a one-pot




“ chloride. “As required, a suitable catalyst, such as pyridine, NVP or DM,
is 5 added.for: the purpose of conpleting the reaction. 6 Bentember RGunr eact ed
reagent (such as thionyl -.chloride) has been renpved, the acid chloride is
- converted into the aC|d ani de 4b. using j§ui tabl e reagents, such as passing

. _--ammoni-a gas into th ctlcgr%l solution or adding a solution of ammonia in
a-.sui-tabl e sBIQRESE: Msimeifyingdisdndusigakscale prepasatiomifar this, vent ;

>10, such .as4BHS, ccai\@r@@dimb tiie tHRR] tn@@*uleom Q‘Qﬁitﬁb% éavsﬁfsgbﬁ‘ ehh |é‘”y

~ solid’ goe on. Aft t he ase epar at é take} :
e ;S)I al:e \?\II t?\ bl?é%'?ﬁs kﬁg{q@d@o @ﬁrfﬁﬁ%”g §§'P t?%n i t‘ﬂﬂo"éﬁfbaﬁf @XBW se- |sS
subsequent | ychloride. A§heqmnadj eesmtﬁableﬁlbata sc@ucﬁréseﬁyh ridiie Nlﬂﬁfé\* IMFh s o '
i socyanat and t hen .heat, ter the .
unt egct e é‘?@f{ qﬁr’(}ﬁ?d aéé béefe%&ﬁé%gogdﬁ‘et FRActian N@%‘é‘e. ynggagted ved in

" a suitable sfﬂagﬁﬁt (suehe ﬁsdblomHFchlamdB)ahBEbeen refmoved) the acidodhlbtide @ oy

o te 4 f th | ut
_.--'Tﬁgcyigﬁpgun?i"“"jgrﬁéﬁeﬁ"?ﬁ‘"@?aﬂ'"’q‘ﬁ”der“bd ishoRAREbR :3bpRfb, SEM A Paskiialy 3™
" salt of the WPHRHALASING he 'B@ﬁi'ﬂn golutien s tagkding a soliftioaroftaramomigpirund. of .
...the formul a 4 stftabrs sbrent, cb@ﬁ%s/mms}&rrf{ iBhBwaterPhd 'd"gu#i’a?&{slécﬂzegﬂsu' tabl .

~_sol vent uch 1S 2&3%05 drxlgon}l ution 1s subsequently cooled. |
Sept. enb 33 birenfe @é‘? e reactign BiMbreto @néuna)ﬂwam@ymolm 0 o
O R8 5«7 1lgcses,t tol SoluEon. RiteRIdphabds R Sebarated Washin Ngtaké@pléi% and R1O - |
Tare, in epe
Rt cREet a{\gﬂ'ﬁ' ‘ls%g ?%ﬁ%"%’]@‘iﬂ,ﬁmn@ (égu@g? and the organlc phase is -
- subsequently dried. The acid amide 4b is converted into the aroyl
( S rsocyanate 4a by addmg oxalyl chlonde and then heating. After the
: 15 unreacted oxalyl chloride has been removed the anifine 3a is dlssolved in
- a suitable solvent, such as THF, and added to the solution of the aroyl
:socyanate 4a, with the reaction product precipitating from the solution. The -
compound of the formula ! is separated off by filtration. The TRIS salt of the
compound of the formula 1 crystallizes after the compound of the formula |
20 has been dissolved with TRIS at boiling heat in a suitable solvent, such as
2-propanol, when the solution is subsequently cooled.

=




al kynyl.,, O-S02-(Ct-C4)-alkyl, (G-C6)-alkyl, (C2-C6)-al kenyl L
“(€2-CB)-al kynyl, where alkyl, alkenyl and al kynyl can ®geP %’[ﬂ?g???%t ed ‘ once._ .
or nore than once, by F,. d or Br; 15 Rl and R2 are, independently of" each
other, .H, (C-C6)-alkyl, where alkyl c be substituted by OH,
- O0(G- C4} al kyl, NH2, NH(C C4)- alkyl or N (C -C6)-al kyI]2
O ( Ci - C6) - alF@ten t Caime; - C6)-al kyl, COO-(C -CB)-alkyl, - o T
(Ct CG) aI kyl ene- COOH-or  {Ct-C6) - al kyl ene- COO- (Ci- CG) al kyI 20 R3 is H. =
, I§‘02 %ﬁ 0-R11, unsu stltut ed 0-phenyl, S .. R11, COOR11,
N( R12)(R13) (G Aespmpopd of the fasmuwad.kenyl ,  (C2- 08) al Kynyl ,
(C3- C+cycl oal kyl or (C3-C4- cycl oal kyl - (Ct - C4) al kyl ene, Wnere al kyI ,
cycl oal kyl and al kynyl can be 25 substituted, once or m)re t han once, by F, -

d, 'Br, ORll, COOR11 or N(RI 6)(Rl7); R4 is a, N2, CN, O- Rll
_'unsubstltut ed 0-phehyl, S- R11, COOR11, RER (Q C6) al kyI ' :
(C2- CB) - al kenyl, 30 (C2- (@3- O oyF | odiy!
(C3-C7)-cycl oal kyI, (c-A) - €8 L cycl oal kyI ‘and al kynyl e
. ‘can be substituted, once or- 0 py 6 O, 'OR11, COOR1I or’

- N(R16) (R17), - - = - == ----- 6 $eptema)erR!2006 35. R5 is-H F, d, Br
" N2, CN,” OR11, unsubstitut ggy’C pregy!, - S- R11, COOR11, N(R12)(R13) s
(g -C6)-al kyl, (C2-Co)-al kenyl, (C2- CG) al kynyl , -(C3- C7) cycl oal kyl .
(C3-C7) - sycl oaI kyl 5 (G -C4)- aI kyl ene,” where al kyI - cycl oal kyl and al kynyl -
can be " substituted, once. or nore -than once, by F, d, Br, ORI1, COCRll o
or N(R16)(RL7), R6 is H F, d, Br, N2, CN, ORll unsubstltuted Ophenyl
. & 10 R11, @tﬂ?lci‘ N(R12) (RI 3), (O C6) - al kyl ,- (C2- CB6) - al kenyl , ‘ _
(((32 Co6) - al kynyl, (C3-C7)cycl oal kyl or (C3-C7)- cycl oal kyl - (Cl C4)
aIk Iene : r kyl , .cycl oal k and- al kyn be
| y W ISS L)eYnd R0 are, lna/ependently of gach other M, F, Cl, Br, OH,
10 NOz, CN, O-(Cyi-Ce)-alkyl, O- (Cz-Cs)~aIkeny_I, O-(C2-Ce)--
‘ alkynyl, O—SOg-(Cn.-C,;,)—alkyl, (C1-Ce)-alkyl, '(Cg-Ce)-aIkenyl or
(C2-Ce)-alkynyl, where alkyl, alkeny! and alkynyl can be
substituted, once or more than once, byF Cl or Br;

15 R1andR2 are, independently of each other, H, (C1-Cs)-alkyl, where alkyl
can be substituted by OH, O-(Cy-Cy)-atkyl, NHz, NH(C1-Cs)-
alkyt or N[(Cy-Cg)-alkyll,, O-(C4-Ce)-alkyl, CO-(C;-Cg)-alkyl,
COO-(C4-Cg)-alkyl, (C1-Ce)-aikylene—COOH or (C4-Ce)-
_ : alkylene-COO- -(C1-Cs)-alkyl; '

' ¢ ' 20 _

R3 is H, F, Cl, Br, NO,, CN, O-R11, unsubstituted O-phenyl, S-

- R11, COOR11, N(R12)(R13), (C:-Ce)-alkyl, (Co-Cs)-alkenyl,

(C2-Ce)-alkynyl, (Cs-Cp)-cycloalkyl or (Ca-Cy)_-cycIoalkyl-”

7 (C4-Ca)-atkylene, where alkyl, cycloalkyl and alkynyl can be

25 substituted, once or more than once, by F, Cl, Br, 0R11 _
COOR11 or N(R1 6)(R1 7); |

R4 is H, F, Cl, Br, NO;, CN, O-R11, unsubstituted O-phenyl, S-
: R11, COOR11, N(R12)(R13), (C1-Ce)-alkyl, (C2-Cg)-alkenyl,
30 (C-Ce)-alkynyl, (Cs-Cs)-cycloalkyl or (Cz-C;)-cycloalkyl-
(C+-Cs)-alkylene, where alkyl, cycloalkyl and alkynyl can be
substituted, once or more than once by £, Cl, Br OR11,
COOR11 or N(R16)R17);




substituted, once or more than once, by F, O, Br, OOR],
N(RL6) (R17); 15 Rl1 is H (Qt-Ca)-alkyl, (C2-Ca)-al kenéﬁe%?m 2 atod”"

(C2-C8) -al kynyl, where alkyl, alckehyl and al kynyl can ‘be substituted, once

or nmore than once, by F, C, Br, OHorz® (&-C4)-alkyl; 20 R12 and R13 -
care,- mdependently of - each ot her, H (G -Ca)-al kyl, (C2 C8) - al kenyl, B
-+ (‘Q2- Ce}.al kynyl ;. "(C3-C7)-cycl oal kyI (C3-C7) - cycl oal kyl-- (G -C4 -al kyI ene, .

- coo=( - Cay-RBkyl ; COC( HRFC0); BEKOY) CN, i, lmrsuﬁé?t&uiéiﬁ(by;bheﬁwesﬂ the

-.-?2?2%; ring Cazﬁa(c.%aﬁ SOk HTRS o, JS e s R, o1

CONH2;  or R12 and R13 (@%)-albﬂ'@l'her(CwGﬁrcyuealkylt r@gen(egt-cfr)-d:ycl(ymk}dh they :

T R e

het erocycl ic ring can %'éb&‘éuﬂgda DG@@le' Uwredhaﬂomcet,lbl&ef, G Br, @R11Br, OH,

(C- 4) - al kyl - nd R15 are, |ndependently of - each
BB eTMRIeRITRS y.oteaeh

other 'H (C-C8)-al kyI (CC2- Ca} al kynyl ,

- (C3- C?) cycl oal kyl, (Ca C7) cycl oal-kyl - (Ca C4) - al kyl ene,

- GO0 (G -O4) -RBkyl . - OCOS(H2FOE], BY, heoy! CN, RN, uisuSSaRacOMiherniese the. e
: ?g? nylce)1 10y kfx?n geSeptl'gir{'yeg%gW u%‘*&b@ %%a%gglk)!bﬁgz—@%kem
- ',COO(gt %) a: ty: or qwk%)—ﬂiﬂwnd(ﬁécyﬁcwoai epeﬂde(m L§7) Cgcﬁmmﬂ( hler
+
(C3( C7) - cg/c?oaIy}ZyI - C@ %}%&lﬁh@é&y\ghe&ﬂw aY'%?‘laﬂd( %nylcx n%a Y

| '(cocucz C4) - - al kenyl swwed,oon@az:rpnw|tham ttiye FpH@in\Br, rORgﬂcan be -
{substituted, up to t , OH, (G -0C6)-alkyl, ‘
O (Gi-Cg)-alkyl, %‘%“'&@3‘%@* " 06) - al kyl or

- ‘R11 - 'is H, (C1-Cg)-alkyl,‘(C;fCB)—alkenyI or (Cz-CB)-alkynyl; where

alkyl, aikenyl and alkynyl can be substituted, once or more
than once, by F, Cl, Br, OH or 0-(C1-C4)-alkyl; :

20 R12 and R13 are, mdependently of each other H, (C4+-Cs)- -alkyl, (Cg-Ca)—"
aikenyl (Cg-Cs)-alkynyl (C3-Cyr)-cycloalkyl, (Cs-Cr)-cycloalkyl--
(C1-Cs)-alkylene, COO~(C4-Cy)-alkyl, COO-(C-C4)-alkenyl,
phenyl or SOz-phenyl, where the phenyl ring can be
substituted, up to two times, by F, Cl, CN, OH, (C4-Cs)-alkyl,
25 : 0—(C1 Ce)-alkyl, CF3, OCF3, COOH, COOQO-(C4-Cs)-alkyl or
o : ‘CONH;
o or R12 and R13 form, together with the nitrogen atom to which they are
‘bonded, a 3-7-membered, saturated heterocyclic ring which
can contain up to 2 further heteroatoms from the group N, O

30 | or S and where the heterocyclic ring can be substituted, up to
four times, by F, CI, Br, OH, Oxo, (C1—C4)-alk_yl or
N(R14)(R15), :

R14 and R15 are, independently of each other, H, (C4-Cs)-alkyl, (C2-Cs)-
35 alkenyl, (C2-Cg)-alkynyl, (C3-C7)-cycloalkyl, (Cg—Cy)—cycioalkyl?
(Ci-Ca)alkylene, COO-(Cy-Cy)-alkyl, COO-(Co-Ca)-alkenyl,
phenyl or SOphenyl, where the phenyl ring can be -
substituted, up to two times, by F, Cl, CN, OH, (C4-Ce)-alkyl,




.10. CONH2; or R16 and R17 form togefther with the n|tr en ogm “whi ch
‘they are.. bonded, a 3-7-menbered, saturated heterocycl eﬂt?nﬁ can
‘contain up to 2 further -heteroatoms from t he group N, 0. or S and vvhe,re: :
the heterocyclic ring can be substitutegg’ up to 15four times, by F, O,

- Br Rl gz;lst O(;ge (()?tﬁg) rgﬁ(@rg‘i)@%'mé?:( RJC%@ ! tg;ﬂg&)ﬁﬁoépg(lﬁ:g éhelﬂgggg tzgt e

| and t he physi ol ogi cal 'GQNiHgrat ed salts thereof. 2. A conpound-of formul a- I}"""

as clained in claim1 wherein 25 R7, R8, R9 and R10 are, independently" of '
each other, H F, d, Br OH, N®2, CN, (Ct-C6)-alkyl or O (C -C8)-alkyl,
where al kyl R3BangdRETmeei tnﬂe@endemheobreanbrmenajﬁ (DpEs)-alkyF; (CRCgAd R2 o
are H; R3 is H F,
 RI11, COO:gil N(R12) (R al%n{dc;c?cggallk@f{' @gh@a%%(@%"%@al kynyl ,
(C3-d)-cycl oal kyl or (&BC{)?@ Ikdeeoa (-@Js) LaICRQOeﬁég,Ckaen)dl kyl, =
- cycl oal kyl and al kyny|gl‘féﬁ3{|b©r390|§|l~ﬂlfédyl u%reo%éqe Té)g%i‘gq%e by
nce

d OR11 R4 .is
| I(:Ct CG;BraI kyl ; \%ere SH FUt‘ég:wuBéowﬁstW?%t%F EhceN oo

F; 6 Septenber 2006 30-(B3-Ca)-dikylF.CKJ.. ONR2,. COBH. d@ﬁcﬁﬂcé

(Ct C6) qal kyl , Wnere can be substltut ed, once or -nore’ th n once
F, .5 R61|%s H, I\@Wﬂ? R11, N(R12)(R13) or (C1l-Co)- al. kyl ,” where -al kyI

can be- substortlaﬁécancbl?déf farmydogethbrwithnibe, nltrsb en df3rh - loswhich( {HeyC&)e al kyl ;- B
(G -C8)-al kyl ene- O(Ctbé;@edalé% Qﬁemé&gdcﬁé %&ﬁ hé?_irocych n al- \‘k%l can be o

substltuted once or
can contain up to 2 further heteroatoms from the group N, 0;

( " | - or S and where the heterocychc ring can be substituted, up to ‘ o
15 ' four ftimes, by F, CI, Br, OH, Oxo, (C1-C4) alkyl or
| N(R14)(R15); ' : ' ,

it always being the case that at least one of the radlcais R3, R7 R8 R9
and R10 is not hydrogen
20
' and the physiologically tolerated salts thereof. -

2. A compound of formula | as claimed in claim 1 wherein

25 R7,R8,R9and R10 are, independently of each other, H, F, CI, Bi' :
: OH, NO,, CN, (C1-Ce)-alkyl or O-(C4-Ce)-alkyl, where alkyl
- can be substituted, once or more than once, by F; '

_ R1and R2 are H;
30 7 :
R3 is H, F, Cl, Br, NO,, CN, O-R11, unsubstituted O-phenyl, S-. -
R11, COOR11, N(R12)(R13), (Ci-Ce)-alkyl, (C2-Ce)-alkenyl,
- (Co-Co)alkynyl, (CsCr)cycloalkyl or (Cs-Cy)-cycloalkyl-
(C1+-Ca)-alkylene, where alkyl, cycloalkyl and atkynyl can be
35 substituted, once or more than once, by F, Cl, Br, OR11 or
| COOR11;

R4 is H, F, Cl, NO;, O-R11, N(R12)(R1 3) or (C1—Cs)—alkyl,~ where
alkyl can be substituted, once or more than once, by F;




R12 and. Ril3are, Jndependenfly of each other,-.H "or (CI al_g&)' or R12
- and R13 form together with the ni tr.ogen atomto V\hlch6§FR§ Goonded a .-
3-7-nmenbered, saturated heterocyclic ring which 15 can contain up'to 2 =~
- further heteroatoms fromthe group N, 03pr 'S and where the heterocyclic
-ring can be substituted, up to four tines, by F,-Cd, Br, OH Oxo, - o

"(Q-cay-alkyl or- N(RL4)(R15), 20 Rl4 and Ri15 are, independently of eéch B

(()E:gezy) H; (|@25|CE) | al i(<yi|S H(E;Zcmoz,éﬂ)M|N R&W?'(m@é alkyl, QWh%rf) , ']'k l Sl
’ CycCl oa a ene a
C0O- ( C2- cﬁ) al kenyi %ﬁgﬂ‘i}ﬂw% Q@B@‘Wﬁgn%ce Ahiee ha gigg Y Y iy ok bey _

G ’ .

substi t uted, uptotwotlrres by F, CN, OH, (CG-Co6)-alkyl, 25

813(/2 olcggl 2131I ?y t ol er at ed sa%xsﬂd? er eoﬁ l@?ﬁ@%gﬁé&@?ﬁ(ﬂﬂp

claimed in claim1 or @kylgserke sulpstituted, omee anoore thaar encs, vbgfd-‘gendent I y of

.éachother'HFCI Br, CHSorCF3 35 Rl, R2, ‘R5 are H; R3|SHFCI,_

N2, CF3, 0- N(RL2) ( G -Cs)-alk al kyl can be -~

‘ ‘substltut ed '%ie or rrd% li" r(%méﬁé'WF (@réﬂbﬁ'&bﬂ@éﬁ -0d406-Cadalld ier H, F,
d,. N, CF3, ORLl, OH) v&r@recﬁlg}abgﬂ%e éMB%flﬁJt@d kbhcéadi}' be .

'.'substltﬁéed once or.’ m)re t@an once Z: H, NCe, CF3) O R11, g

- N(R12) (R13) or (Cr- CG)mQT pn@qﬁhgy ral kyl can be substltuted once or nore:.

than-:once by F; R11 i.s Hor (G -C8)-alkyl, where al kyl can be substituted .

onee o oAl PR e e A ot R m."{;ht e

they -are borefed12 2rel Blideotres tafjetben withtthe nittogen etam)tol Whichl thgywrech can -

(contain a further oxyggmdahom 3¥emembered, saturated heterocyclic ring which’
15 o can contain up to 2 further heteroatoms from the group N, O
or S and where the heterocycllc ring can be substituted, up to
four times, by F, Cl, Br, OH, Oxo, (C1-Cy)-alkyl or
N(R14)(R15) o

20 R14 and R15 are, independently of each other, H, (C1—Cg)‘-élkyl, (Cz-Ca)—"

‘ alkenyl, {C2-Cg)-alkynyl, (Cs-Cy)-cycloalkyl, (Ca-Cr)-cycloalkyl-
(C1-Cy)alkylene, COO-(Cs-Cy)-alkyl, COO-(C-Cy)-alkenyl,
phenyl or SOzphenyl, where the phenyl ring can be
substituted, up to two times, by F, Cl, CN, OH, (C-Ce)-alkyl,

25 : O-(C+-Co)-alkyl, CF3, OCFs;, COOH, COO(C;-Cg)-alkyl or
' ‘ CONH_; ‘ -

g

and the physiologically tolerated salts thereof,
30 3.  Acompound of formula | as claimed in claim 1 or 2, wherein

R7, R8, R9 and R10 are, independently of each other, H, F, CI, Br,
CHs or CF3; .

35 R1,R2,R5 areH:

R3 is H, F, Cl, NOz, CF3, O-R11, N(R12}{R13) or (C1-Ce)-alkyl,
where alkyl can be substituted once or more than once by F;




‘and the physiologically tolerated salts thereof. 4. A g&m f the-
‘formula | as clained in one or nore of claims-1 to 3, ‘?"é

"~ R9-and R10 are, independently of each other, H F, d,. Br,; CHSUO'r CF3"
Rl, R2, R4, R5andR6 are H 25 R3is H, F3g:l NO2, ORll

N(R12) (R13 G -6 | be substi t ut.ed
't han thce %) (RI 1 |) F g}v\k&) (%ﬁ,:l Rﬁﬁ&(gﬁﬁ(‘éﬂﬁ)&aﬁ(c‘fn&g)gﬁﬁ&ﬂ ut ed

once or - 30 more t han where dlkylfcanfi@ sabstitiiba ohice ol rAdrel Ran@hcedyp] ©or the
. two radicals R12 and R13 form together with the nitrogen atomto- “Wwhi ch :

‘R7. RS,

-they are bonded, a 5-6-nenbered, saturated 35 heterocycli:¢c ring. ‘whi-ch can . -

contain a fuRGher oxyderH,aFpfil, Nﬁli 1Cfe, m+ya|1p|man2;a(ﬁ1$)tm| @ CHxhlipg) ts "
thereof. g5. A COWOU“%RéreAJI e &hstﬁeﬁloﬁ'cgg)gﬁhtg\'got %nfo:pé:”% of clai s

.1 6 Septenber 2006 39 to er eini et hanol
~salt. 6. A pharmaceutical which corrprl ses one or nore of the corrpounds as’

- claimed in qog or m)ffssfﬁ oﬁ e(@' f(‘%%ou d,s\ﬁhen'% Zlﬁgfcﬂ‘%r"&ﬁ%ﬁut‘éﬁ' ﬁ%

conprises one or nore of i med I'n_one.or clalns '
1 to 5 and one or nor dn®fedhannggrby Fowering active conpounds. 10 8 A -
‘phar maceuti cal which conprlses one or nore-of the compounds . as ‘¢l aimed in -

~ one or )re cl ain n r-nore- statlns 9. The use-of -the. -
" conpound$ aﬁ{% Qf‘ Jﬁé’fé& M@m claims | to 5 for producing a. =
- nmedi canent for treati ng type 2 diabetes. 15 10. The use of..the. corrpounds: as -
| ai [ 5 f d di b f '
fo\%msgg' B| S §h8 rtwgorl%lﬁlc%is R13 Q?fd Ri? form tggr;etﬁtralp wl{ﬁ the mtrggeiln %Etl%nto er._
o which they are bonded, a 5- 6- membered saturated: .
( S - heterocyclic ring which can contain a further oxygen atom;
15 | | | _ . ,
and the physiologically tolerated salts thereof.

4. A compound of the formu!a | as claimed in-one or more of clalms 1',
, to 3, wherein ‘ '
20 .
R7, R8, R9 and R10 are, independently of each other, H, F, Cl, .Br,
CHs or CF3; | o |
R1,R2,R4,R6and R6 are H;
. 25 , ,
o R3 is H, F, Cl, NOz, O-R11, N(R12)(R13)-0r<(Cs-Co)-alkyl, where
: ‘ alkyl can be substituted once or more than once by F;,
RN is H or (C4+-Cg)-alkyl, where alkyl can be subshtuted once or' '
30 ‘more thanonce by F, - '
R12 and R13 are H or (C4-Cs)-alkyl; :
or the two radicals R12 and R13 fon*n, together with the nitrogen atom to
which they are bonded, a. 5-6-membered, saturated
35 heterocyclic ring which can contain a further oxygen atom;_

and the physiologically tolerated salts thereof.

‘5. A compound of the formula | as claimed in ene or more of claims 1 .




11. The .use of the conpounds as clainmed in one or nore cl ai to 205 °
in conbination with at |east one further bl ood sugar-lgw?rﬂtberg@q : -
conmpound for producing a nmedicament for treating type 2-diabetes. 12 The
use -of the corrpounds as claimed in one gg nore of claims 1 to 5in
“conbi nat.i on WI% 61 | east .one further bl ood sugar-l owering active.. 25
~conpound f or QfoueselR itds.iBsachrase. thertrergaibamal seitood sugar. 13. A

- process for-producing a pharmaceutical which corrprl ses one or m)re of - the =~

| . | _,
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and bri ngi ngas elasmedin wne. orimore of dlaims o §h is suitable for

~adnministration. 14. A process for preparing the conmpounds of the formJIa I ‘
whi ch cohprises reacting ureas of the forrmula 2 or aniline derivatives of

- the 35 formil a SAWhMQwﬂlcabwbmrmmpnsea ohe roravores of #we donhpoiumds i ves,

2006 40 Re” %é&%%ﬁ Lo bF R 4R, 1 1 S AR W ol o
- R10- 2 4 i nloyeriog agtivecomreuidse t he neani ngs given in claim1. 5.15. The =
process for prepar| ng the corrpounds of the, -formula | as clained in claim"

Form e B B R o st akeRL bR demriacer e g e 4 neoompoutds ©
: - @ claimed i in one or more of cla!ms 1t05 and one or more statlns FRRIE
o 9. The use of the compounds as cla|med in one or more of claims 1. to- '
( ' . 5for producnng a medicament for treating type 2 diabetes.
15
0. The use of the compounds as claimed in one or more of clalms 1to
5 for producmg a medrcament for Iowenng blood sugar ' '

11.  The use of the compounds as claimed in one or more of claims 1 to
20 5 in combination with at least one further blood sugar-lowering active
' compound for producing a medicament for treating type 2 diabetes.

12. The use of the compounds as claimed in one or more of claims 1 to
5 in combination with at least one further blood sugar-lowering active.
25  compound for producing a medicament for lowering blood sugar. i

13.. A process for producing a phamaceutical which comprises one or-

" more of the compounds as claimed in one or more of claims 1 to 5, which
comprises mixing the active compound with a pharmaceutically suitable’
30 excipient and bringing this mlxture into a form which is suitable for

~administration.

14. A process for preparing the compounds of the formula 1, which
comprises reacting ureas of the formula 2 or aniline derivatives of the

35 formula 3 with aroyl isocyanates, with reactive acid ,den'Vatives, with acid
chlorides or with anhydrides, of the formula 4,




~in which Rl to RIO have the neanings given in claim1. ss for ..
preparing the physi ol ogi cal l'y tolerated salts of the ﬁ%ﬁﬁﬂﬁhﬁ§8@f t he - 7“"
formul-a-1, which conprises reacting the free acids of the 15 conpounds of
“the fornula | with a corresponding base,,17. The process as claimed in-
" claim 16, wherein the base Is a,a, a- trlg (hydroxynethyl)nethylan1ne , e
tess for preparmmg .the conpounds of the fornula L
1, which conprises,. i heme’Lnt_ggﬁ
which Rl to R10©€hav§ g medMidngs gi Ve 2006 - 41
forexanpl e: O 1} SO ol uene 2. NH3 : . THF, R9 R10 4,;
NaHCOB(4 4b B? od RSN 18R
4a 4C not isogat egrRARE f or exanpl e: H 1. ' T 'Q_HZN R6
R5 3a R4 0 forexanple: R3 _ . o T

(tronet hanol ). 20 18.
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in which R1 to R10 have the meanings given in claim 1.

: 5 15. The precess for preparing the compounds - of thef‘ermu-ia -l'e's'
. claimed in claim 14, wherein aroyl isocyanate of the fonnula 4a is reacted
with acid of the formula 3a, ' ' ‘

RS R7 :
N=C=0

RO R10 B -
4a RS 3a
10
in which R1 to R10 have the meanings given in claim 1.
16. A process for preparing the physiologicaily tolerated salts of the .

;- compounds of the-fermula-l, which comprises reacting the free acuds of the
" 15 compounds of the formula | with a corresponding base

17.  The process as claimed in claim 16, wherein the base is a,a, a—tns-
(hydroxymethyl)methylamme (tromethamol).

20 18. A process for preparing the compounds of the formula l,- which . -
comprises, in accordance with the following reaction scheme in which R1to .
R10 have the meanings given in claim 1, |




~"HOOHR8 RT OOH NI NR6 H2N OH R R2- R5 forexanp Propanol

.1 . RAO OHRBRTO3NNR 00 RLR RS R9. RLO: ‘%—i%@@belﬁégp%—(

Septenber 2006 : 42 in a first step, using a suitable reagent to- convert -

~the conpound 4b, in a solvent which is iw table for the purpose, into the
..acid chloride, and i'n a second step, usrng a suitable reagent to convert -

the.resulting acid 5 chlori defor'e?ar‘"iﬁ ol vent which is suitable for the .

. purpose, .into the. acid anide 4b, inathird step, converting the acid:-

© am de 4b, by reacting itow th ob(a;iqdl toludneri de, into the aroyl |socyanate

~ 4a, and 10 in argQurt IRt ep, r@_aNH ng the aroyl isocyanate .4a with the
aniline 3a, in a T abhg soL\Len@ to give the free acid of "the corrpound

- of the fornula 1, in a fifafrHelD reacting the free acid of the
conpound of the foj al W|th4aNg,ﬁC@ase to give a physiol ogi caIIy ‘

_toI erated salt oRSthe Btdpound of the’ aq?or mila 1.

S 0 ' o
o Cl I R8
e - toluene o .
T ' . R& R0
- = not isolated
Ra O ' forexample:
R3 ‘ _ : 1.Toluene/THF -
" H,N ~ 'R6 +
R5 3a
. forexamplie:
Ve PN OH 1 R2— RS .
b forexample: R9

2-Propanol _ 1

R4 O
0 0R3 - OH
R8 R7 )L
Ri RZ2 R5.
R9. R10

HN  OH
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- in a first step, using a smtable reagent to convert the compound 4b |n a

solvent which is suitable for the-purpose, into the acid chloride, and

in.a second step, using a suitable reagent to convert the resulting acid ..

chloride, in'a solvent which is suitable for the purpose, into the aCId amide
4b, and

in a th;rd step, convemng the aGId amide 4b by reactmg it. with oxalyi-:i'-l |

chlonde into the aroyt |socyanate 4a and

ina fourth step, reacting the aroyl isocyanate 4a W|th the amllne 3a |n a
,suﬁable solvent to give the free acid of the compound of the formula l and

' inafi fth step, reacting the free acid of the compound of the form'u‘la | with ar .

16

base to give a physnologically tolerated salt of the compound of the
'formula 1.




