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Am noal kyd - substituted aromatic bicyclic conmpounds, nethods for their
preparation and their use as phar maceuticals 5 10 15 The |mmmlmmlmmﬁn’at es
to am noal kyl -substituted aromatic bicyclic conpounds and

physi ol ogi®al |l y acceptabl e salts and physiologically functionalso@erivatives
t her eof L1y nonaromatic bicyclic compounds with

phar mcol‘%‘sm nﬁm al ready been described in the prior art (for
exanple in WO 01/21577). It was the object of the present invention to
provi de canmpounds which cause a reduction in weight in mammls and which
are suit abAmm(mlkyp{sebsmmted] groanatic bioyalic cr:gnmhmsls,tmeth%efor theie ptéparatiohanéf or e
rel ates to conpounds of the fornmula |, R5 END é OAXG, 1TRRR2I 20 in
whi ch Y~N~R6 R7 A is (CL- Cg)al B§IT u5¢ gphagmagquiirdihearyl ; a 3- to

12-rn e - | '

heter?;?ons fromthe group consisting of NN, Oand S and the 3- to 12 25
menber ed Thepvemiongalkateg té anntﬂmahcybs;hzstiidadmrbmaﬁubihyd& dompClundsBimd tdike, CF3,

g](:gll %Ta?k&ﬁ}%’l(%é‘z%fy %fé)tajﬁl%%lts apd gM@giﬁéﬁgua tp&na gf{fgzlvesctﬁ'éreof.

Structurally similar nonaromatic bicyclic compounds with pharmacological action have

10  already been described in the prior art (for example in WO 01/21577).

It was the object of the present invention to provide compounds which cause a reduction in

weight in mammals and which are suitable for preventing and treating obesity.

15  The invention therefore relates to compounds of the formula I,

R5
E/D\ B ’h i YK\ R6
)|\ \[( / N7

-
A—X" "G~ ’/ R7
R3
R2
I
20  in which
A is (Cy-Cg)alkyl, (Cp-Cg)alkylenearyl;
a 3- to 12-membered mono- or bicyclic ring which may contain one or more
heteroatoms from the group consisting of N, O and S and the 3- to 12-
25 membered ring may carry further substituents such as F, Cl, Br, NO,, CF;,

OCFs, CN, (C3-Cg)alkyl, aryl, CON(R37)(R38), N(R39)(R40), OH, O~(C;-
Cs)alkyl, S-(C;-Ce)alkyl, or NHCO(C;-Cq)alkyl;

LT
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y . 2r Xis a bond, C(R8)(R9), C(OR10)(R11), O N(R12), S, SO SOz, CO

R8, R9, R10, R11l, R12 are independently of one another H (O -C6)alkyl; 5 D
is N C(R41); Eis N C(R42); Gis N, C,Q\R43); toLis N C(R44); R1, Rz,

R3, R41l, R42, R43, R44 are independently of one another H F, d, Br, J,

OH, CF3, N2, CN, OCF3, O (d-0Co)al kyl, (0-C4)15 al koxyal kyl,

S—(CI-CG) IkyI (Cl I

O (C3-C8) ycI oal kyfS? Cﬁ(@ %%gﬁ%@*ﬁf% ?(g%ﬁé’g@df@em

(C2-Co) al kynyl, (Co-C8)al kyl enearyl -0 (Co-Cg) al kyl enearyl, S-aryl

N(R13) (R14), S02- CH3, COOH, (C~-CG al kyl , CO\I£R15)(R16) N(Rl?)CO(RlB)
N( RL9) SO2R®ARS, RI6Rik B 12 a1 indlegendentlyzo ther Hef@reo9kvk having 1- 4

het er oat ons; R13, R14 are independently of one another H (C~-C6)al kyl, or
R13 and R14 together with the nitrogen atomto which they are bonded forma
5- to HB25Dnenber edigNNG(R4Mere, in the case of the 6-rnernbered ring, a CH2
group may be replaced by Oor S; R15, R16 are independently of one anot her
H (C--C6)alkyl, or R15 and R16 together with the nitrogen atomto which
they are gonded f ok ac@R4) 0 630 nmenbered ring, where, in the case of the
6- menbered ring, a CH2 grodp may be replaced by Oor S; R17, R19 are

i ndependently of one another H, (d -C6)alkyl; 3 ab5 3 Rl8 R0, R21 are
|ndepende§tly of on 8@{{5" (d -Co)al kyl, aryl; Bis NNR24), O R24 is H,
(C~-CG)aI RS i & 6)al kyl; to Wis N, C(R25);

L is N, C(R44);

R1, R2, R3, R41, R42, R43, R44 are independently of one another
H, F, Cl, Br, J, OH, CF3, NO,, CN, OCF3, O-(C;-Cg)alkyl, (C;-Cy4)-

15 alkoxyalkyl, S-(C;-Ce)alkyl, (C;-Cs)alkyl, (C,-Cg)alkenyl, (C3-Cs)-
cycloalkyl, O-(Cs-Cg)cycloalkyl, (Cs-Cg)cycloalkenyl, O-(Cs-Cg)-
cycloalkenyl, (C,-Cg)alkynyl, (Cp-Cs)alkylenearyl, -O-(Co-Csg)alkylenearyl,
S-aryl, N(R13)(R14), SO,-CH3, COOH, COO-(C;-Ce)alkyl,
CON(R15)(R16), N(R17)CO(R18), N(R19)SO,(R20), CO(R21),

20 a 5- to 7-membered heterocycle having 1-4 heteroatoms;

R13,R14  are independently of one another H, (C;-Ce)alkyl,

or R13 and R14 together with the nitrogen atom to which they are bonded form a 5- to 6-

25 membered ring, where, in the case of the 6-membered ring, a CH2 group

may be replaced by O or S;

R15,R16  are independently of one another H, (C;-Cg)alkyl,
or R15 and R16 together with the nitrogen atom to which they are bonded form a 5- to 6-
30 membered ring, where, in the case of the 6-membered ring, a CH2 group

may be replaced by O or S;

R17,R19 are independently of one another H, (C;-Cg)alkyl;



R25 is H (C--C6)alkyl, aryl, a bond to Y, Tis N C(R26); 15 R26 is H,
(C1-Co)al kyl, aryl, (Co-C8)al kylenearyl, a bond to Y; Uis O S, NR27),
-C(HB0) =N, -N=C(R31)-; 20 R27, R3O0, R3? are i ndependent|y of one anot her
H (C--C6)al kyl, a bond to Y; Y is (C--C8)al kyl ene, in which one or nore
carbons may be replaced by O S, SO S02, C(R32)(R33), CO C(R34)(COR35) or
N(R36); 25 R32, R33, R34, R35, R36 are independently of one another H,
(d-Co)alkyl, aryl; R6, R7 are independently of one another H,

(C1- Co) al R)‘[B,,RZ(I}&-Z@“&)&MG&MHKMU,onfneBﬁotﬁEhd(C( (Q;Dal@ agd R7 together with the
nitrogen atomto which they are bonded form30 a 3- to 8-nenbered ring in
whi ch one or nore carbons may be replaced by O N or Sand the 3- to

8- menbereg ring Ré @g burther substituents such as (C--C6)al kyl, aryl,
CON(R37) (R38), %ﬁ?% },70H, O (d-0C6)al kyl or NHCO( O -Cs)al kyl ; 4
R37, R38, R39, R40 are independently of one another H, (C--C6)al kyI and

t he physi gically acceptable salts thereof. 5 Preference is given to
corrpounds%ﬁ? t he fd?ﬁu&;'{:salskﬁl *whi ch one or nore radicals have the
following neaning: Ais (C2-C-)alkyl, (Co-C3)alkylenearyl; 1o a 4- to

10- menber ed nono- or bicyclic ring whi ch may contain one or nore

het eroat oR8 from t heHgt@uBe)albpksi sting of N, O and S, and the 4- to
10nenbered ring may carry further substituents such as F, C, Br, N02, CF3,
(Ad-cC6)al kyl, aryl, CON(R37)(R38), N(R39)(R40), O (C -Cs6)al kyI , or

NHCO( @ Oy al kyl ; 1§NXC(I§253 bond, C(R8)(R9), O N(R12), S, S02; R8, R9, R12
are |ndependently of one another H, (Cd-C6)alkyl; 20 Dis N, C(R41); E is
N, C(R42); Gis N, C(R43); 25 L is N, C(R44); where the total number of the
ni trogen ns defi. . d 0, 1 or 2; 30 Rl, R, R3, R41,
ruz as, REAA are |‘§r}§e&eéﬁ%5%l%‘ﬁya®% ILTh H F, d, Br. CF3, N02,

O (C~-Co)al kyl, (d-0C6)al kyl, (C3-Cg)cycloal kyl, Q C3-C8)cycl oal kyl,

(C2-Co) al nynyl, (C?Sﬁ?&?lld%’l enearyl, -0 (Co-C3) 5

15
R26 is H, (C;-Cg)alkyl, aryl, (Co-Cg)alkylenearyl, a bond to Y;

U is O, S, N(R27), -C(R30)=N-, -N=C(R31)-;
20  R27, R30, R31 are independently of one another H, (C;-Cg)alkyl, a bond to Y;

Y is (C1-Cg)alkylene, in which one or more carbons may be replaced by O, S
SO, SO,, C(R32)(R33), CO, C(R34)(OR35) or N(R36);

b4

25 R32, R33, R34, R35, R36 are independently of one another H, (C;-Cg)alkyl, aryl;

R6, R7 are independently of one another H, (C;-Cg)alkyl, (C3-C7)cycloalkyl,

or R6 and Y or R6 and R7 together with the nitrogen atom to which they are bonded form
30 a 3- to 8-membered ring in which one or more carbons may be replaced by
O, N or S and the 3- to 8-membered ring may carry further substituents such
as (Cy-Ce)alkyl, aryl, CON(R37)(R38), N(R39)(R40), OH, O-(C;-C¢)alkyl or
NHCO(C;-Ce)alkyl;



al kyl enearyl, S-aryl, N(R13)(R14), SQz-CH3, COO (d -GC6)al kyl,

CON(R15) (R16), N(R17)CQ(R18), N(R19)S02(R20), CO R21); R13, R14 are

i ndépendent |y of one another H, (Cl-C8)dl kyl, 5 or R13 and Rl14 toget her
with the nitrogen atomto which they are bonded forma 5- to 6menbered
ring, where, in the case of the 6-nernbered ring, a CH2 group nay be
replaced by Oor S; 1o R15, R16 are independently of one another H,
{d-C6)al kyl, or R15 and R16 together with the nitrogen atomto which they
are bonde®37pRB8,R3Y, RU0 afmbERNEEhtTy dTDne Whethes HI (T, id)alkAse of the

6- menbered ring, a CH2 group may be replaced by Oor"S;” 15 R17, R19 are

i ndependently of one another H, (d-C6)al kyl; R18, R20, R21 are

i ndepende - | kyl., aryl; Bis N(R24), O 20 R24 is
H (Cl- cagaé{ié‘fﬁ{hy%gﬁ%gg‘ﬂﬂ?q?{ﬁp&%)sgﬁé%{%ﬁ5 Wis N, O(R25): R25 is H,
(Cl-Coyal kyl, aryl; Tis C(R26); 30 R26 is H, (d-C6)alkyl, aryl, a bond to
Y; Uis O_ S NR7), -N=C(R31)-; 6. R27, R31 are independently of one
anot her HPr¢ferenessis givep to campeyidls 0§ the: foxmyly Iigwhish eneiarimegre radigplsiaverhe

car bon ”anolﬂRvihgme%?ﬁg: by SO, C(R32)(R33), CO or N(R36); 5 R32, R33, R36
are independentTy o ne another H (Cd-C6)al kyl, aryl; R6, R7 are

i ndependently of one another H, (d -C6)al kyl, (C3-C~)cycloalkyl, 10 or R6

and Y or and R7 togethe i th nitrogen atomto which they are bonded
forma 4- ‘to 7-nenﬁéggﬂkﬁah‘gm(ho'\fdlﬁﬂ%led]ﬁgygr more carbons may be repl aced
by O 1bl or S and theq 6-10&%:%&@&79@5@%{51&%@%5%ﬁéwmfayE&n% on g hdrdient s
such as (C--C6)al kyl, aryl, CON(R37)(R38),” N(R39) (R40),” OH or NHCO( O 1s
C6) al kyl ; R37, R38,her3oator4fromy theignalppconsisting of MO ané Saarat thed- td, 10-

(G -Co)alkyl; and trrr}gm 9&43 iri(r)llgo iycc?il'rly)fur?}?e(%esglgs?i?llle%tsss%l:ﬁ gs ltf,h&r, E(r),fNOZZ,%Fg,
(Ci-Cg)alkyl, aryl, CON(R37)(R38), N(R39)(R40), O-(C;-Cg)alkyl, or
NHCO(C;-Ce)alkyl;
15
X is a bond, C(R8)(RY), O, N(R12), S, SO;

R8, R9, R12 are independently of one another H, (C;-Cg)alkyl;

20 D is N, C(R41);
E is N, C(R42);
G is N, C(R43);
25
L is N, C(R44);

where the total number of the nitrogen atoms defined by D, E, G and L is 0,
1or2;
30
R1, R2, R3, R41, R42, R43, R44 are independently of one another
H, F, Cl, Br, CF3, NO,, O-(C;-Cs)alkyl, (C1-Ce)alkyl, (C3-Cg)cycloalkyl, O-
(Cs-Cg)cycloalkyl, (Co-Ce)alkynyl, (Co-Cg)alkylenearyl, -O-(Co-C3)-



Particul ar preference is given to conpounds of the formula I, in which one
or nore radicals have the follow ng neaning: Ais (C3-C-)alkyl,

(Co-'C2) al'kyl enearyl; 25 a 5- to 10- menber ed mono- or bi cyclic ring which
may contain O, 1 or 2 heteroatons fromthe group consisting of N, O and S,
and the 5- to 10 nenbered ring may carry further substituents such as F,

30 X 15 a bond, o FESTFBIANS ary A Nty QU balilivhent 1y of one
another H, (d -086) a(D@D‘ﬂ(RlS)(R176)£N'(1517|)C0(RM;LN(RE)Ssz(ﬁ.ZOQ_(C@@Z;l)ﬁ Gis N,

C(R43); L is N, C(R44); where the total nunber of the nitrogen atons
defined by DO E, Gand L is 0 or 1; 10 Rl, R2, R3, R41l, R42, R43, R44 are

i nd d : d - C6) al kyl,

(O oy al I RE (et of one oy (QRERal | - =) 1 Y

-0 (Co5C3) al kyl enearyl, N(R13)(R14), COO (d -C6)al kyl, CON(R15)(R16),

N(R17 R1 N S02( R20) , R21); 15 R13, R14 i nd dent | f
one. anot naF M apRlguefer Wit Tiag 4o totusuias ellpned (e imde for H
Cl-C6)al kyl, 20 R i C , - al kyl ;
RS, R20, ReL are i ndoaed A, RAEREIRAA M AL sOREmBRl Rk, 4 oxth Hrousy) 0 Ko
R5 30 WR25 i s N( Ry bé epHced & O@)Sal kyl; is H (C--C6)alkyl; is N,

C(R25); is H (d-0C6)al kyl; g Tis C(R26);

10 R15,R16  are independently of one another H, (C;-Ce)alkyl,
or R15 and R16 together with the nitrogen atom to which they are bonded form a 5- to 6-
membered ring, where, in the case of the 6-membered ring, a CHp group

may be replaced by O or S;
15 R17,R19  are independently of one another H, (C;-Cg)alkyl;

R18, R20, R21 are independently of one another (C;-Cg)alkyl, aryl;

B is N(R24), O;
20
R24 is H, (C;-Cg)alkyl;
RS is H, (C;-Cg)alkyl;
25 W is N, C(R25);
R25 is H, (C;-Cg)alkyl, aryl;
T is C(R26);
30 R26 is H, (C;-Ce)alkyl, aryl, a bond to Y;

U is 0, S, N(R27), -N=C(R31)-;



R26 is H (d-C6)alkyl, abond toY; 5Uis O S NR7); R7 is H,
(C~-Co)alkyl, a bond to VY; Yis (d-C3)al kylene, in which a carbon nay be
repllaced’ by 502, C(R32)(R33) 10 or CO 32, R33 are i ndependently of one
another H, (d-C6)alkyl, aryl; 15 R6, R7 are independently of one another
H (d-0C6)al kyl, (C3-C~)cycloalkyl, or R6 and Y or R6 and R7 together with
the nitro L C are bonded < to.0or 6-penbered ring in
whi ch oneﬂg?’ ﬁn%rég@énéfrg B%I{r%lg}{tr%?f%nee arnggﬂeéfc{(é)éﬂﬁ%)%kéﬁt ago %g) ?ﬁe 5- or

6- menbered ring may carry further substituents such as (C- 20 C6)al kyl,
aryl, CON(R37) (R38), N(R39¥i(R40),, OH or NHCQO( O -C6) al kyl; R37, R38, R39,
R40 are i Kdependeni (1) kEent ar waichia, cagmn sy by wplapecﬁwa{)m&(Rﬂ)(R%),
physi ol ogi cal |y aCQ’%’Bf‘ﬁb@Géjal ts thereof. 25 The invention relates to
conpounds of the fornmula‘l" h the formof their racemates,
enantifoner-enriched m xtures and pure enantioners and to their

di astereo n i xtures thereof. The substituents RlL, R2, R3, R4, R5,
R6, R7, Rg%%% gégtaqufi?l’eﬂé@z}tfwa@?e m%!lefﬂiffﬁs%)qﬂ%ﬂé; argh 7 R18, R19, R20,
R21, R22, R25, R26, R27, R30, R31, R32, R33, R34, R35, R36, R37, R38, R39,
R40, R41l, R42, R4A3 and R44 may have straight-chain, branched or optionally
hal ogenat ed al kyl, al kyl ene, al kenyl and al kynyl radicals. The term

"aryl" me phenyl. qQr n hyl group. -The, t "rjng. . nean cyclic
structur eﬁaﬁS#Zh naﬁ}{eblgg?apr%aémyc(?/f Oﬂglaf‘? ers‘l’t@*éﬁiagf(ﬂr ((ggq?ﬂ?yéfoé‘ﬁvis at ur at ed.
The opjional ring formation of R6, Y and the nitrogen to which they are

bonded can be illustrated by exanples 6 and 16 without |imting the general
descri pt i enRérend Youidkd andd/ktogether wiik thetnicegeanyatems ¢ephich|teeysat bendeddorm
particularly suitahle. for dical. appli.cations, due.to their greater
solubility in wat er% 436%5?%‘2"%@%“% iR ops RiyngTe Erbons 88%&86%8%9“%% d
salts nust have a @)aN 68Send iheal ky7-amaRialdin: MRy earPfur®at dubBtituSits badpl e
pharmaceutically acceptahle acid addition salts of the compounds of the

i nvention are sal t €S §f1-Cralkyhand. QENR3DRIZNEBI)RAD-JeH 0s NHCQGd,

hydr oby om ¢ aci d, Rf}?a?lf}ﬂo” c acid, rnetaphosphoric acid, nitric acid,

sul fonic acid and su ric acid and al so of organic acids such as, for
exanpl e, acetic acid, benzenesul fonic acid, benzoic acid, citric acid,

et hanesul ic acid, mar,i ¢ acj d uconi ¢ acj lycolic acid, isethionic
aci d, PR §,381 Mg EﬂAffeflbj,%%%ﬁ @ﬂtl@fiﬁzﬁr%ﬁ% b aci d,
nmet hanesul foni ¢ acid, succinic acid, p-toluenesulfonic acid, tartaric acid
and 15 trifluoroacetic acid. For medicinal purposes, particular preference
i s given aml the physiolhgically auceptebls ahlts th&aof abl e phar maceutical |y acceptabl e
basic2 alts are ammonium salts, alkali netal salts (such as sodiumsalts
and potassiumsalts) and al kaline earth netal salts (such as nagnesi um
sal t s andParéibelatiprefeddrics Js givén Baohtpoladk ¢TahfapalaMeiewkicE 8hd ¥r MORGEGRAIRD! €
anion are |ikew se included within the scope of the present invention as
usef ul i nhavefiollowdng ®ealingipar i ng or purifying phar maceutical |y acceptabl e
salts and/or for use in nontherapeutic applications, for exanple in-vitro
applications. 25 The term "physi ol ogically functional derivative" used
herein reAates to a{C;pbyakgl (C-Cahlkyleaca@pt abl e derivative of an inventive
conmpound of the forqyk%.l, fqor exanple an ester which on admnistration to
I~é

a manffal , for exanp Prinsiabered raonpyor ficyelig BR&YALSh e wetaiy Ok or 2
indirectly) a compagfeha@imd BEmfiRE BB chniin@dr RED ify SBhaRRY) 3.4E 1hher eof .

membered ring may carry further substituents such as F, Cl, Br, NO,, CF;,
(C1-Ce)alkyl, aryl, O-(C;-Cg)alkyl or NHCO(C;-Cq)alkyl;

30 X is a bond, C(R8)(R9), O, N(R12);

R8, RY, R12 are independently of one another H, (C;-Cg)alkyl;



30 The physiologically functional derivatives also include prodrugs of the
conpounds of the invention. Such prodrugs may be netabolized in vivo to a
conpound .of the invention. These prodrugs may or may not be active

t hensel ves. 10 The conpounds of the invention may al so be present in
vari ous pol ynorphous forns, for exanple as anorphous and crystalline

pol ynor phgus forns, ynor phous forns of the conpounds of the
inventioEBare inclahﬁ%bgfﬁh1n the scope of the invention and are anot her
aspect of the invention. All references to "conpound(s) according to
formula (L)" refer,gﬁagiqgilow to a conpound/ conmpounds of the formula (1)
as described above!l HYEY to their salts, solvates and physiologically
functional derivatives as described herein. to The anount of a conpound
according to formula (1) which is required in order to attain the desired
bi ol odi cabG ef fect delNe@@3)n a nunber of factors, for exanple the specific
conpound sel ected, the intended use, the type of adm nistration and the
clinical state of the patient. In general, the daily dose is in the range
from0.3 g to 100hgm’@gyp@pally from3 ng to 50 ng) per day per kil ogram
of body weight, for exanplé& 3-10 ng/kg/day. An 15 intravenous dose can be,
for exanple, in thavherribe tdtalonnbeBoftle nisrope atoyiskdgfinediby By Eb6 andri isilst er ed
in a suitable mann ¥ as an infusion of 10 ng to 100 ng per kil ogram per

m nute. Suitable infusion solutions for these purposes nmay contain, for
exanplee, fromO0.1 ng to 10 ng, typically from1l ng to 10 ng per mlliliter.
I ndi vi dual doses rnay contain, for exaq?le, froml ng to 10 g of the active

conpound. R R3aRAbuRES Ridr Rihpisdedepardently of eneannthdrn, for exanple, from 1

ng to 100 ng, and I Wl a I NgjVi | | ati0 such
as, for exanple, tgg%é{% @ﬂ%@aﬁ‘f’ﬁé&@ﬁ#@%ﬁ&fﬁiﬁﬁwﬂ,g@?@(gﬁ%?@omyloﬂ% 0to
1000 ng, typicallyGyatkylchRatyd -mom)alkﬂeﬁdﬁﬁylpﬁgﬂﬁ{R]ﬂ?,&DO@C(@I'IGﬁFﬂHly
acceptabl e salts, the_ abaovenentioned nmasses relate to the nass of the free
conpound on whi ch GRNEIPIR1E), PYRAHCOR 8 MHBINPARA), €HRINe pr ophyl axi s
or thgrapy of the abovenentioned conditions may 2s be the conpounds
according to fornmula (1) thensel ves, but they are preferably present in the
form of aRph&ldaceateiinddpendanplyif bheandtagdd,(€5-Cg)alkkylan acceptabl e carri er.
The carrier nmust be naturally acceptable, in the sense that it is
conpatible wth the other ingredients of said conposition and is not

harnful  tR13, IRI6pat bRhd eh@‘@a‘tﬁyh}foﬁ@ﬁncﬁﬁérrﬂ,qcmi%)ﬁnﬁ@ a solid or a liquid or
both and is preferably fornulated with the compound as an individual dose,
for 30 exanple as a tablet which may contain fromO0.05%to 95% by wei ght of

t he tiv ound. .Further pharmaceutical ly actiye substances may al so be
presgﬁk, ?%@&ggingg?dPg 5P&?®§ﬁﬁﬁﬂ%gmg%%gﬁékﬁﬁgphq¥ornula (1). The

pharmaceutical conpositions of the invention may be prepared according to
any of the known _pharmaceutical nethods which 11 essentially conprise

m Xi ng t h%lif’rB&peBEEﬁ’t%“@ﬁPFﬁdeﬂﬁé{Pﬁﬁ%F%ﬁl%éﬂFé)ﬁﬂﬁ’épﬂfﬂbl e carriers and/ or
exci pi ents. Pharnmaceutical conpositions of the invention are those which
are suitable for oral, rectal, 5 topical, peroral (e.g. sublingual) and
parenteraB (e.g. sis¥(R2geous, intranuscul ar, intradermal or intravenous)
adm njstration, although the nost suitable manner of adm nistration depends
i n each individual case on the nature and severity of the condition to be
treated amgy on tFMﬁgﬁg«mﬂagﬁkﬁpe conmpound according to fornula (1) used in
each case. Sugar-coated formilati ons and sugar-coated del ayed-rel ease
formul ati ons, too, are

RS is H, (C;-Cg)alkyl;
30 W is N, C(R25),

R25 is H, (C;-Cg)alkyl;



| 0 included within the scope of the invention. Preference is given to
acid-resistant and enteric fornulations., Suitable enteric coatings include
cel l'ul ose acetate phthal ate, pol yvinyl Scetate pht hal at e,

hydr oxypr opyl net hyl cel | ul ose pht hal ate and ani oni c pol yners of methacrylic
acid and nmethyl nethacrylate. 15 Suitable pharmaceutical conpounds for oral
adm ni strgtion nayipgjﬁ% sent in separate units as, for exanple, capsules,
cachets, lozenges or {a ets, which in each case contain a particul ar
anount of the conpound according to forrmula (1); as powders or granules; as
sol ution qr. _suspension in_an agueous or nonaqueous |liquid; or as an

oil-i n-wa&gp or watigHs FCofp)alkxlipdopdto X5 al ready mentioned, said
conpositions can be prepared according to any 20 suitabl e pharnaceuti cal
met hod which includes a step in which the active conpound and the carrier
(whi ch5mayJ conpri sas 8, N{R2Hy e addi ti onal conponents) are contacted. In
general, the conpositions are prepared by uni form and honbgeneous m xi ng of
the active conmpound with a liquid and/or finely dispersed solid carrier,
after whi ghythe praducici-e,)amgna®ondito wecessary. Thus a tablet, for
exanpl e, may be prepared by pressing or shaping a 25 powder or granul es of
t he conpound, where appropriate with one or nore additional conponents.
Pressed tabl ets can repared .by .tabl eting the compound.in < i ng
form for §te)xarrpl e 8° E@\Aﬁ@%ﬁg n&r‘%ﬁ‘ﬂi’l‘%‘s&‘, caﬁt??’gla?y %&%@%ﬁﬁ? (%)121 é®3)®33w a

bi ndeng |ubricant, grigey;t diluent and/or one or nore surface

activel/di spersing agents in a suitable machi ne. Shaped tablets can be
prepared by shaping the pul verul ent conpound, noistened 30 with an inert
l'iquid di in ' [ I frac Lgal conpositions which
are sui tagﬁg’nl?%g’r pg?%ﬁlgkﬁe?’ghﬁ}%ug@mg %ﬁh@f@z@k@hgﬁyﬁcl ude | ozenges whi ch
contain a conpound according to fornmula (I) with a flavoring, 12 usually
sucrose and gum arabi c or tragacanth, and pastilles which conprise the
conpound in an inert base such as gelatin and glycerol or sucrose and gum
ar abi Suktpbl e p L ihLd f r gRt er jjni stration
prefe?%bl?bbgzprisgﬂ%ﬁgﬁgﬁpbggggﬁggﬁgé%%%gh é#%sﬁgﬂbﬁﬂgggg%%%ﬁﬂ%’according
to fornmula (1) which are preferably isotonic with the blood of the intended

i though. PHEY SREY STEER B D e B S Br s Wt sy afehondsd BEBReY or
intradermal |y as anrishh@fbdredrinSal WhithdRa bAoA GariohY ndyiesepiatan (ReoR; epar ed

by m xing the conpound with water and rendering the obtained sol ution
sterile to and i sothandthaiSt Ar 6-meentiegrstring mpy cargbfusthevsybstiutnts sechads (Cne

compothd. ui tabl & HaPHakl TR RN RGP LB MHCDEF Gk on

are preferably present as individual dose suppositories. These may be

pr epar ed §§ m xi ng a conpqund according to 15 fornmula (1) with one or nore
convent i offal> B} Be9cRHY prgrindepepgenty gfpneanothes &1, kGi-Celalkylind shapi ng t he
resulting m xture. Suitable pharmaceutical conpositions for topica
application to the skin are preferably present as ointnent, cream |otion,
past e, spaml/the pbysiclogically aiceptalasalistherenfii ch nmay be used 20 are petrol eum
jelly, _lappolin, polyethylene glycols, alcqhols and copbi nati ons of two or
more 8F t ﬂg% Hlvg?fg‘g‘t%{ﬁ&eéé‘? C?‘H"%‘Eﬁé Pga‘f’ ff’?i‘é“ci%iﬂ the ?%r R T3cemsEsent at a
concent r aghAfoRbr-EdrRied mbxdufes hadpufeQUna MRS 8nd fQMRiP dRsteRodids 4 Wei ght  of
the conposition. Transdermal adm nistration is al so possible. Suitable
phar maceumixtates gwngedsi t i ons for 25 transdermal admi nistration may be
present as individual patches which are suitable for |ong-termclose
contact with the epidermis of the patient. Such patches suitably contain
the acti vEheamegtubstsiR1, R0, RPIRQFE, RY, RUfRE ] RAQUROLR 120R WS, For, Rdssol ved
and/ or dispersed_in an adhesive or dispersed in a.gfgéner. A sui tabl e

act i v& coRpouhly; BaRcRH R0 BALiR2% R3th R Rl R30oR % R3%, %3 RBSAR3IMppr ox.
3% to 15% [ sehbid I$44 jve
conpound %Sq’/ﬁe]?géhs g‘thrhﬁqisl%gf ﬁhg’rlu%n dolgﬁolfrﬂg)éﬁge%gllé%gé%aﬁﬁ’bbgaﬁhg (?)& exanpl e,

i n Phar macgidnaltyhalBesaadakyl 26ylene3 Ake iyl 9806 hilkynylliddithie. conpounds of the
formula | are distinguished by beneficial actions on the netabolism of
lipids, and they are particularly suitable for weight reduction and, after
wei ght reduction, for maintaining a reduced weight in mammal s and as
anorectic agents. The conpounds are distinguished by their |low toxicity and
their few side effects. The conpounds nay be 5 enpl oyed alone or in

conbi nation with other weight-reducing or anorectic active conpounds.

Furt her anorectic active conmpounds of this kind are nentioned, for exanple,
in the Rote Liste, Chapter 01 under weight-reduci ng agents/appetite

I s o o o S



20 In a further aspect of the invention, the conpounds of the formula |I may
be adm nistered in conbination with one_or nore further pharmacol ogically
active substances which may be sel ected; for exanple, fromthe group

consi sting of antidiabetics, antiadi pose agents, bl ood-pressure-|owering
active compounds, lipid reducers and active conpounds for the 25 treatnent

and/ or pr [,@ f | i S i ahe: » wated with

i abet co. TCrRpryF mERRR AR ARG AR R e BB 10" .
deri vat i vemcaure Wwhich, miyobe snsmarit,artlihasaa@dd o€ bonpldtebysairaedNor di sk A/'S in WO
98/ 08871 d al so ora hypogétyc m c (g@ti ve conpounds. 30 Said oral

hypogl ycehreoRitanplrng formation ffbg’e‘f' E\RLTQEen (i which theyare bapdedcan be

bi guani di g . hi dinedi . o .

ol toosi daniSufPRY bhHIEET i KRl RS L RE leifor) ALAFR AR ESYS. o1
pot assi um channel openers such as, for exanple, those disclosed by Novo

Nor di sk Sin /26265 and WD 99/03861, insulin sensitizers, activators
of insul iAérhqnélé 18%&(‘?9?5@3?16i5 Fi 8¢ P%ﬁ“‘gmﬂﬁy F‘i”\t/aé’?e ﬁ_ﬂ?ﬁtpé]s?pri\]ﬂﬁi’%a’ % P he
stimul ati meir%iqagérgsmeﬁ@gﬁm%sc&mrw with YIROGSNRE ¥Sbae chRAPoERNDig sfllsycogen
phosphor ase i nhi bitors, nodulators of glucose uptake and gl ucose

el i m nat i Bhst havep ghanmagensicalyraeaspiablei anéproasrepbom Gevitable pharsmaceutically

anti hyper|] i pi.dem_c. IR, nds and .antj.li.pi dem ¢ _active conpounds, for
axamp! o HPuiE PG aRLltR sTRTORHEREn RRnaR Bl g BB FOL s gL
transpor t duchak Bgdrecilbri¢ ptiakedrabitinty def, phedphbie adie AhsapiispBsticdcidiniigicaci d
or inhibitors of mcrosomal triglyceride transfer protein (MIP), conpounds
whi ch r eddféd spieric prid ard sulfyimRendalsqodoragie pedssughas.dor examplomdiimds

whi ch act I ha cells. l.n one
enbodi nen%&ﬁfb%{?ﬁeg&gﬁfgggcﬁ%ﬂg%\%zﬁ C?%‘%?’%%tﬁ? aglp éggﬁﬁes@g%@géﬁg,sﬁ}&agc 38@1 ni stered
i n conbi ngltcaric adid lglycodialatid, iskthicnioidid nacitholl, Merbiodidscid,angleidndil, aflie he

i nvention are m nistered in gonbination 15 with a_sul fonylurea such as,
for exanpt®d 1Y %ﬁﬁ‘&?ﬂ“&féﬁm‘&!sf‘%ﬁ& ReinpdRlucssuifenic psithdartayiq gidange,

gl quiﬂonﬁiﬂugfdaéai&ﬁ%icg?’or Hlelife Rl génes%arﬁédlﬁlg?@fem AGce Is i@éﬁ%ﬂﬁ@'ﬁlgeﬂ@om ment,

t he conpounds of present 1 nvention are admnistered In co nation with

a bi guani cilernessabhSuitablef pharreacenficadly acetrftaierbasic salts areotniveoniembsatts,rabdi, t he
conpounds_of .t he present..invention are admnjstered. in 20 conbinati on with
a negli tiWFﬁgsayﬁéﬁlcﬁg,s S?‘B'r‘méﬁlzwd ,O?qsélﬂfﬁjgﬁr%tgk @éi.allfardll‘“‘s?g?r%h%faﬂgqltﬁﬁ‘ﬁgdi ment ,
t he comm@@giuhmltpﬁﬁs@]@iuinrg\m@ti on are adm nistered in conbination with
a thiazolidinedione such as, for exanple, troglitazone, ciglitazone,

pi oglitazone, rosiglitazone or the conpounds disclosed by Dr. Reddy's

Rese h [ [ h41 inoparticul.ar . . .

oL Lo (SR R e el PRI 8Osy inslapd it the scope
phenyl | mesfrtjié pregend invehegiohd ehefig dhtorneedidiey fonpleparingesiingifyiag bharniaee@RaPPUNS
of the present invention are adm njstered in, conbination wth _ an

a- gl ucosi ¥SERIbIAAR!ES; at“Sfoor {orcyse dnonthgrapsusigaprlicatipngy ferieypmple invifhose. 15

I n anot hefpsgaRgkent, the conpounds of the present invention are

adm ni stered 1 n conbination with an active conpound which acts on the

ATP- dependent potassi um channel of the beta cells, such as, for exanple,

t ol but am de,. gl i.bencl am |inmepiride, ,glipizide, gliclazide, qr .

_repag‘Jf‘c’fl ni'glée.teﬁﬂ &&Sl%%faﬂ@rf@%’&af ‘?Fé‘rYlaflV? ﬁ&f@hﬁ‘ﬁﬁ’dﬁ@g‘f%ﬁa a?%@ﬁ}‘ﬁ%fﬁlly .

i nvent i omcagRaiie Qb a3k O tn e RAEoRRIUAN oMk Bl 2 D ith AR /i ¢ active
conpound or an antilipidemc active conpound such as, for exanple,

chol est yrwhichen adwindstation|to a mlapfmaly for exarmpla bfiinbns tissqapgllafof Eorodng (directly

| ovast ati Q,. ti i pyast atin, atorvastati.n,.. cerivastatin,

fl uvast at(lg}ﬁ?&%e%}g%ﬁ%g?r?g%uz@ﬂ nlllebé’rrg‘rﬂaéé)f( ?Sfthvfrrg%fi%dél.te %Srelog’ anot her

enbodi ment, the conpounds of the present invention are adm nistered in

conbination with mpre than one of the afqrenentioned conmpounds, for exanple
in coifbi nst Riysiglagically funqtiongd derixatives glspdrglegenradrugs ef the spmpoynss of the

acar bose,; | &0 i £, sl I . jnsulin
and ot orvy e, SEnifofes Ry bRRboLLAR Y By Tihd S0t R0l T2 | O
Fur t her noflese ptodrugs mpyuordsayodot bh activevtbemsavestray be admi ni stered in

conbi nation with one or nore anti adi pose agents or appetite-controlling
active compounds. Such active conpounds rnay be selected fromthe group
consi sting of CART agonists, NPY antagonists, MZ4 agonists, orexin

ant agoni sts, H3 agoni sts, TNF agonists, CRF



agoni sts, CRF BP antagoni sts, urocortin agonists, (B3 agonists, MH

(mel anocyte 20 stimulating hornone) agoni sts, CCK agonists, serotonin

re- Upt akeé inhibitors, m xed serotonin afd noradrenalin reupt ake i nhibitors,
SHT nodul ators, MAO i nhibitors, bonbesin agonists, gal anin antagonists,
growt h hornone, growt h-hornone-rel easi ng conpounds, TRH agoni sts,

uncoupl i ein.2 3. modul at or | eptin.agoni sts, dopam agaqni sts
(br onber 1 e RENRBaF oBthe frERon Baf 2l bs BEsH R BRGP PSR o 25

recept or dxaaipl@g0dhSrphousiind ehatlise ilymesphaid Bﬂn§.tAl¥E$l fnbfthoR§ Rir@iksdf (ASP) ,
PPAR nodul ators, RXR nodul ators, h F m netics or - (3 agonists. In one
embodi nenthe spmpandsof gherinyentionee ingludedivibinghe seope of thelisyantian end atsdi f i ed

| eptin. | r | TR t he anti adi pose agent is dexanphetam ne or
anphet am %hé)?&?tagk%cﬁ (ﬁf’}ggg{"%}zg&émodi ment, the antiadi pose agent is

fenfl wam ne or dexfenfluramne. In yet another enbodi nent, the anti adi pose
agent is sibutram ne or the popno- and bis denethylated active netabolite of

si but r ani 18 TEEFENSERIO nEPMBIMIGE) pesarding e fosmula(d)” gtse hergiahelopdogr | i state. | n
anot her 958?1%3 ge=Tall ibSd B I i W I or
phent er m ne. Iélur{%h]’é]lP %&fdé%@?m@t’g%gﬁﬁggg%?@% pre ggg%%sogél&tgﬂts%@%g%ggge
adm ni st earsbhysiotogidally donationali dehivatives as desoribedalndreibhy per t ensi ve acti ve
conpounds. Exanpl es of antihypertensive active conpounds are bet abl ockers
such as al prenolol, atenol, tinmolol, pindolol, propanolol and netoprolol,

ACE (angi Pheitfibiit 60 R Sipoitl RBSMIERY)toiforMuA §1?>£v$nc§1q_§ Feq@ftred [iP6rd&8HRAR thd O
benazepril, captopril, enalapril, fosinopril, lisinopril, quinapril and
ranmpri |, ¢esired biplagiesh atectidepride ps agwotbenef fartorsd fpienampledhostiepifice,

. di b . o o di b di Lti g |
2l phal oot B 36k dus MuTRR B e i of RBRELBRI ' HIRE Shnicny S &
Fur t her nopaient. &t %ér%i’ql,ethgﬂéﬁl)b@os@@ﬁi th® rdn@wifioei @8 :m%tzsemﬁ%ge(wﬁcﬁrsdﬁ&h@ct ice
of Pharmacy, 19th edition, Gennaro, editor, Mack Publishing Co., Easton,

PA, 1995. mg30 PO me3 perday-pey kilegramiafdode weight.Jor exapipie 2dfimgibe/dan Asf t he
PO AR Tl 0 e AREE 5 1431 PSHBAR BRI i G0 P21

and option nor’e pharmacotogi cal
be regar dethinsteradioredithyle ni@necap infusioh of @0 hi; 06100 ng p& Klogi@nperi Nvent i on.

The activity of tqﬁ cong)ouncis_was assayed as follows; 20 Biologlcal test
model :  ThEHiH SEHEh e nfuyipniplyrensdasthes RipasehirE onmn, far ¢xampler kpm ehpy al
of feed f : r 1 : . 1. : y
gavage. TheCan BEGPicaly Aol ISRAI0R0 R pb Ol P INEHAUENIBETHY BAREERORY
wat er, t hexampd, déroof 1 ergeid 1O\epfdhasatvecpinpo@. fihnsjtaepoalkes dor ia@otiorissan at i on of

the GBher S RHaC AR, THL 216 Rl T RS AEID L GURI AL Four {or 7
hours. TherBREAEGHCH S, KoCORRMPIR tibkis YOG pSHBPSHDntath, thaixafible, from 1.0 to
vehicle-treated control ani mals.
1000 mg, typically from 10 to 600 mg. In the case of pharmaceutically acceptable salts, the
abovementioned masses relate to the mass of the free compound on which the salt is based.
The compound used for the prophylaxis or therapy of the abovementioned conditions may
25  be the compounds according to formula (I) themselves, but they are preferably present in
the form of a pharmaceutical composition together with an acceptable carrier. The carrier
must be naturally acceptable, in the sense that it is compatible with the other ingredients of
said composition and is not harmful to the patient’s health. The carrier may be a solid or a
liquid or both and is preferably formulated with the compound as an individual dose, for
30  example as a tablet which may contain from 0.05% to 95% by weight of the active
compound. Further pharmaceutically active substances may also be present, including

further compounds according to formula (I). The pharmaceutical compositions of the

invention may be prepared according to any of the known pharmaceutical methods which



17 Table 1: Anorectic action, neasured as a reduction in the cunul ative

m | k consunption by treated animls conpared with control animals

Exanpl eO’al doseNunber of ani mal s/ Numbét of ani mal s/ Reduction incunul ative
m | kcumul ative m | kcumul ati ve m | k[ ng/ kg] consunpti on byconsunpti on
byconsunpti on astreated ani mal scontrol animal s% of the controlN/ [mM]N/

[ M ] Exanpl e 1305/ 2. 285/ 3. 263t?1ExanP4.e 4103/ le 745/14. .44@8 The b bl e.i ndi cat es
Lhat 1 e SRR EE SR8 R R R e Kb Phaspuglogisaty asrapbf Bat | on- I
two si rrulgnanﬁgyggﬁén@,ubl i shed articles in Nature (Nature 400, 261-264, 1999;
Nat ure 400, 265-269, 1999, see enclosure), two groups seperately described
a highly specific receptor for nelanin-concentrating hornone (MCH). I\/([j:H

t akes ov ' .ant . ONS 4 N. . CO | of.faood i.n e, nds
acting oﬁﬁﬁak‘gy‘%ﬁh@é%egp%{rlé"?%"zr‘fé%&g‘ﬁ’r%’g‘vagé gl(l’gl)(%?’ Vevé%cli‘(?reascl?tla%%l%grn%fgg?%?agui tabl e
for the ttopiehlrperorad{e. @babliignal) iha phresterdl ¢¢.g aubeRaAdo0s, At Ardikcolar,t he

I nventive conpounds of the fornula | was therefore carried out as foll ows.

10 Funct i ‘BiisdermabEipEnenees) pominitation: Aidopghhthsmasebtablesnatigr of the cDNA
For human, {MhisfrR5ERIBEndsRh 8RAT iRl ﬂ;a,apéas@oﬁ LB aRd sézi'é@?@f tpgund!iﬁ e
an nmeasur enen W Sal 15

expressi ng human MCH'r ecept or uncti ona
r econmbi nantbe ¢eehted landien viermtwranf thedonmpbumtaeodiimgptotformiie (I @sat inplattocasby

Audinot et al. (J,.BioJ. Che 276, 13554-13562, 2001)..In contrast to the
referenc ,ugﬁb'ﬁ%\(i@rf‘mﬂp}égﬂ?%a @Kg-qwm@b@gﬁ%@gfqr@}%at{oas;@gm% used for
COHStfoUCtihaﬁdéd“@itﬁ%Rﬁ@&%Fé’Bf 18 Ghwntion FrERAAEOIBGEn R ckiGbsishhlmdRAERE " PEAK
Stable Cells" (likewi se TromEDGE Bi osystens) served as host for

t r ansf ectfoomulations. Suitablé emetlic eratingy inolede selbflose @kétate phthakite ipotpvidybw, aft er

iti ' in th f the ligand of th
mventi orf gl e bRy e CTNES SRR € Bk PSRBER afont 1 om

Mol ecul arméMydrgesadidom meu@'l ﬂ,gtﬁrab@ldmnuf acturer's protocols. Table 2 shows
the results fromthe cellular assay. Table 2: Exanpl el C50

/, uMLO. 1520. 1530. 2940. 1350. 5062. 3470. 4581. 9090. 10100. 11110. 14132. 50140. 3015
0. 18180. ‘?Siflit%gle]p%armaceutical compounds for oral administration may be present in separate

units as, for example, capsules, cachets, lozenges or tablets, which in each case contain a
particular amount of the compound according to formula (I); as powders or granules; as
solution or suspension in an aqueous or nonaqueous liquid; or as an oil-in-water or water-
in-oil emulsion. As already mentioned, said compositions can be prepared according to any
20  suitable pharmaceutical method which includes a step in which the active compound and
the carrier (which may comprise one or more additional components) are contacted. In
general, the compositions are prepared by uniform and homogeneous mixing of the active
compound with a liquid and/or finely dispersed solid carrier, after which the product is
shaped, if necessary. Thus a tablet, for example, may be prepared by pressing or shaping a
25  powder or granules of the compound, where appropriate with one or more additional
components. Pressed tablets can be prepared by tableting the compound in free-flowing
form, for example a powder or granules, mixed, where appropriate, with a binder,
lubricant, inert diluent and/or one or more surface active/dispersing agents in a suitable
machine. Shaped tablets can be prepared by shaping the pulverulent compound, moistened

30  with an inert liquid diluent, in a suitable machine.

Pharmaceutical compositions which are suitable for peroral (sublingual) administration

include lozenges which contain a compound according to formula (I) with a flavoring,



19
181.04190.70224.42240.86260.92292.91335.24630.57650.50712.65720.32730.14764
. 25770. 70782. 75792. 13803. 36812. 69840. 40862. 78 20

1051. 01060. 201071. 01080. 431091. 29 The exanpl es and preparati on net hods

| isted bel ow serve to illustrate the invention but without limting it.

Exanpl e - -(2-D) Vi ] . . .
1ol - £y Siepde SRERRAR PGP nc oo i compris phe compqund
Car bony| diniafiifka7bdse s(éh dsZetitiniad ghdded of Suckose@hdigumuraiel ed to 0C of

1-di net hyl am noet hyl - 5-am noi ndole (6.30 g) in dinethylformam de (50 m).
After 10 mnutes, 4 1o am nodi phenyl ether (5.84 g) was added and the

ti . : _ . ti
haedi |t Skl hlfifec el Ebmp il P boreny BN dhninraftn RIS comBfed 220" e
dri ed Sov estenita ggesius prepatatianeof & ¢conpeued acovddiag ncfonmokat(Edvhidh ererpesfechbly was

purified by chromatography on silica gel (eluent: dichloronethane/ methanol
:1) . ThuSSIoRE bt Blotay hgniend Geliicat ThePGREPERTABAT BrelaFZoNICD) | VB
(ESI): 41@n¥i§is(é}@d‘iﬂra§/@ﬁug9;{[ﬂ AhB8eh they &Y asodbe administered subcutaneously,

1- (4- But oxyphenyl)-3-[1- (2-di met hyl am ndet hyl') - 1H-i ndol - 5-yl Jurea 21 /
N~N \ ~' Ontramugculrty osNpitadermmilly asompojeatdonydsidprepsaatians imayrmrafetablydlyeyani | i ne

and 1-di nethyl am noet hyl -5 am nQi ndol as, described.in ample 1..,Thus the
et nEsPsEEY BRLE e orin WAt e AT RS R op s & G caferind Do
( MtH+)o Wagndabétahiaeth thy BrEdUEInfctable co]r-nﬁositions of the invention generally contain

1-(1-Met hyl -2-pyrrolidi n-1-yl net hyl - i ndol -5-yl)-3-(4-phenoxyphenyl ) ur ea
/ (N~N\ \%pm\o. %loé% by wegight 0¥the actige compound. yh) (4-p yP yh

Suitable pharmaceutical compositions for rectal administration are preferably present as
individual dose suppositories. These may be prepared by mixing a compound according to
15  formula (I) with one or more conventional solid carriers, for example cocoa butter, and

shaping the resulting mixture.

Suitable pharmaceutical compositions for topical application to the skin are preferably

present as ointment, cream, lotion, paste, spray, aerosol or oil. Carriers which may be used
20  are petroleum jelly, lanolin, polyethylene glycols, alcohols and combinations of two or

more of these substances. In general, the active compound is present at a concentration of

from 0.1 to 15%, for example from 0.5 to 2%, by weight of the composition.

Transdermal administration is also possible. Suitable pharmaceutical compositions for

25  transdermal administration may be present as individual patches which are suitable for
long-term close contact with the epidermis of the patient. Such patches suitably contain the
active compound in an optionally buffered aqueous solution, dissolved and/or dispersed in
an adhesive or dispersed in a polymer. A suitable active compound concentration is from
approx. 1% to 35%, preferably approx. 3% to 15%. A particular possibility is the release of

30 the active compound by electrotransport or iontophoresis, as described, for example, in
Pharmaceutical Research, 2(6): 318 (1986).



10 The conpound was prepared from 4-am nodi phenyl ether and

1-met hyl - 2-pyrrolidin-1 ylnmethyl-1Hindol -5-yl am ne, as described in
Exarpl e 1. Thus the product having a nolPecul ar wei ght of 440.55
(CZ~HzZ8N402); M5 (ESI): 441 (MtH+) was obtained. 15

1- Met hyl - 2- pyrrolidin-1- ylnethyl 1H i ndol -5-ylam ne Formc acid (0.11 m)
was added.fo a susp

et ot Eheedh s BBS AP ot Lure distingvished o hegpticialasgiops g the metehgtisms i )
and pal | aé‘i'lgﬂﬂd hd meglra%silﬁc@m;caﬁﬂama fBQQ%’%hﬁQdﬁ@%naaﬂé Jffé?w%igﬁpﬁé?l%b%h was

heated to 60C for 5 ninutes. After gas production had ceased
suspensi ofor faintgimingreigdeesd vemighthie mamlnaﬁ md assangregtie hgentsa TAE pempownsls rd t er ed

off. 20 T n i ed bet ween saturated
sodi um ca&gtl%%%leggﬁ olﬁg’gng%%f’ ﬁé fﬁ%{r gd Cté‘tjﬁée COmRPEn sr’E%%’% phase
was r eovedploged ﬁdn@uﬂm coRBiRsion mlﬁatdtlﬁcﬁtvﬁl ht&é’d@ﬂfg &Qﬂ@@aﬁé adtgd. Thus the

product having a nol ecul ar wei ght of 229.33 (Cl4H~ 9N3); gESI) 230
( MeH+) vva%OIBIPR“&ﬂﬁé:d'fth?éWWFﬁSU‘fﬁ qoppopngs of thisikindare menfiaaady for examplgol e 5

Mesyl chl f

(1 et byt o RolHiafBp gl ARG SEERNGTFGhe o Lert Ut iSRG E o eI 1y
and tri et dlyd aclude thdde hTtivd Qomphiihdy whish fhoneise the epyrgyabindveref (Heldtgamgimwas
added and t tlon s then stjrred at roomtenperature for 1 hour. The
Feact  on_ 4 05 B0 i RACRAUCTAPR elsa s PERErSBGT L 50REH meGopier 6h,

dri ed;PVeg, IBHARRMNICE Haf fcfoadRtttaf@RGRAKE aéés%t tNBe af Bht %r% Po ﬁltﬂe prified
via chromat ography on silica gel (eluent: ethyl acetate I et am ne
99:1). Thdepotsundprnyamel caherid intpka canseee tddactiaveinghe fab fleBQof3bid @gmHBmNSOZ) ;

MS (ESI 60 tr0-1H i ndol - 2-yl hanol
5 St t r TR Corbe R it 0i At o MRGorahvbe's b REHEHRERT b Bmpgntor ™
suspensi Oﬁroﬁlwdsﬁlﬂ ekes® Weitht bi SBYs N RHe Waipe BhdRYAE | fﬂ&ehﬁo&%hftﬁﬂwﬂfr@ﬁéﬂ an (50

m) within 20 minutes. After 20 mnutes, a solution of ethyl
1 rret hyI _ prophylaws apdliim gattisular, dow the frpatmeat ¢fitypsIlghabietess aftartgtigsplespsis and (40

i nut 60, (G, RERRIREn of bRl dl Bt eor Wity o ERBa s 6,20 ™7

concent r at@pouhldeactray (MfHQntOﬁitsll@ fandVa adrsulthiste fori the GEAtORBL SfPagfth¢sian
silica gel (eluent: n-heptane/ethyl acetate 3:2). Thus the product having a

mol ecul ar 2REPLR¢H PSyEhisipe “ZDC"(UQP%H N5-~-f9y exaypeple,popressionsy agxipties) angedy obt ai ned.
Ethyl 1-ng t f ethyl

5o tro- 1EaaeT org RReEbdaR, frh LI B R SUIREISIAE 42 o)

met hyl |odI@dla®2h9$nga)ndafndtha¢xealnrmnt of dreg @Bseni ) was kept at 60C for 6
hours, After cooling to roomtenperature, water was added and the

pr eci E)(ftat ed product was isolated by 23 filtration. Thus the product

hg;" ng 3 Iﬂé(ﬁﬁﬂh%ﬁisgwl(ﬂme iaberdidf; B¢ copalrts DR HR)forMBa { ERlybe adthSniliMebH) Was
obt ai ne a

1-(2-Di rret:myblammvo\étﬂhyne) orirpisdhrthrphampasplogioplly agivesupstences wbichrypay by ea N\
IN\ ~ O~ to a solution of
1 4 (20 aPTRsTo) FET sARlen g P 408 £ i3 Ra Py 88 R Rns ey | ) ur e
(50 np) |bloddxpkésmremérmgeao(ﬂz9cm;‘oomd lifi@eddateraefd ctiveebfpbdnddifdr th&f t er 10
m nutes, the inorganic material was filtered off via ki eseF uhr. The
filtrate WERIMGAIATEMPTRIEENHOLRfRomlicalions sarsed ba|diabetss of m%@&eﬂé\ﬁ@t h), dried
over magngﬁh&gg sul fate and concentrated. The residue was taken up in

di chl oronet hane (5 m) and ethanol (5 m) and adm xed with

di met hyl f or mam de di methyl acetal (0.3 m) and 15 formc acid (0.3 nl).

Di chloro h ns ot-air
gun. The SuimestBRENARRLRNE el BRELIPT b Bt E o YlRE e fan ol

di chl or onetangie thosd dischaed byrNoas DordisleAZinUWIOD98/(887 0t aBO@idl) - The organic
phase was, renmpved, dried and concentrated. The residue was purified by
prepar at i Y¥PO8 C@meﬁﬁ}é(ef%p?ﬁr@éuct havi ng a nol ecul ar wei ght of 415.50
(C24H25Ns02); MS (ESI): 416 (MrH+) was 20 obtained. Melting point of the

hydrochl ori de: 213-215 C.
30 Said oral hypoglycemic active compounds preferably include sulfonyl ureas, biguanidines,

meglitinides, oxadiazolidinediones, thiazolidinediones, glucosidase inhibitors, glucagon



1-[ 4- (2- D net hyl am noet hyl am no) - 3- ni t rophenyl ] - 3- (4- phenoxyphenyl )urea A
sol ution of 2-dinethylam noethylam ne in dinmethylformamde (1M 2 m) and
1- (4f | uor.o- 3- ni t rophenyl) - 3- (4- phenoxyp]n4enyl Jurea (200 ng) was stirred for
48 hours. The m xture was distributed between dichl oronet hane and a sodi um
carbonate solution (10% 24 10 15 20 strength). The organic phase was

Vel i ng piCaror TrBe LI Aot 8l RoriefSiieh STl Kby ) ur ca

4- Fl uor o- thobé disE1psearby NowvoNyriiskt &/S(in WOaTep69vasd Wwivled/oB86 1 isalikt i on of
4-phenoxyani|line (2 mml) in dinmethylformam de (20 m). After 2 days, the
reacti on PANRHIZEE, Ak atQrssafripyinaeceptor kinase, dphibitess efiyai gAzyragsdneolyed nrthe ed

sodium cachanahic SELHdRBgenthE ﬁgcggng@ggorggg@s}s%?eﬁ%;pgé’é@Pé’%eéFﬂéé?}{hf&%% ﬁSi

The residue was pur la C on sl
acet at £/ dinhititrg metdoanes 8bglurosenptaku hse glueode elimdnytiinalipidaadtatsotisin-om et hyl
acet at e/ hexgne. Ml ti nI? poi nt:

174-176C. Exanple 5 1-] .
1- ( 2- Di meMRYHENEFORPAYHGS SYC W&yﬁqrglwgﬁ@lﬁ 36146 sPengs podantilinidedlE opoxyphe

nyl) ureaydivicofiyodnds! fo?@xilm)l'é' HMGR oA -reludase inhibitors, inhibitors of chole?]terol
1-[ 4- (2- D et hyl am noet hyl am no) - 3- ni t rophenyl | - 3- (4-1 sopr opoxyphenyl ) ur ea
(75 ng) wianspedicbeldstarol nptaké,ichiblitars of the rekbsonptibe df bite #idopindibitorsTife

reaction product was di ssolved in ne | and adm xed with_ triethyl

or t noacet Higoranas HiyCerih Tpnsier bt BURES. e PROL BRI redu R T ves
heat egy ungpARr HlIRRR fa@énifis th‘kﬁtﬁf%_coM?bﬁ’ﬁds'vﬁli@lPﬂB?%H%RTPQ{eﬁer{(EHPVGd- The
resi due was di stributed between di chl oromet hane and a sodi um car bonat e

sol ut i on. patassiwn ghaninel gfthetacellas dri ed and concentrated. The residue was
purified by preparative HPLC. Thus the product having a nol ecul ar wei ght of
395.51 (C22H29N5~(§?_~ M5 (ESI): 396 (M+H+) was obt ai ned. 25

dl

1- [ 4- ( 2- DI ereetamh ers of Hhel presenbinventiving thepinesayt dongonds ave pdjpistgrphény| ) ur ea

The conpo?(g}g 0 §nob} ﬁi neF from

1- (4- 1 uoPYDBHANG WHRURIIS- 3 (4. i sopr opoxypheny! ) urea and

2-di net hyl am noet hyl am ne as in Exanple 4. The conmpound was reacted further
5 vm'thoutpgurifi o

s B oo it ERbnR ot the.campauads of e kaystion, e arministared dp BRIREiYas

obt ai ned {i@m shitbhefed socH st f&@hﬁﬁgﬂe, fofRearaal giveRdaftideSQRhGRRIY ani | i ne as
in Exanple 4. Melti %pm nt: 170-172C. 1o Exanple 6 1-]
1- ( 1- Et hy Blpiride) gligjuidone yglisexepjde) ghiborputidd origlicheiieoi ni dazol -5-yl]-3- (4

In another embodiment, the compounds of the present invention are administered in

combination with a biguanidine such as, for example, metformin.

In another embodiment, the compounds of the present invention are administered in

20 combination with a meglitinide such as, for example, repaglinide.

In yet another embodiment, the compounds of the present invention are administered in

combination with a thiazolidinedione such as, for example, troglitazone, ciglitazone,

pioglitazone, rosiglitazone or the compounds disclosed by Dr. Reddy's Research Foundation

in WO 97/41097, in particular 5-[[4-[(3,4-dihydro-3-methyl-4-oxo-2-quinazolinylmethoxy]-
25  phenyl]methyl]-2,4-thiazolidinedione.

In another embodiment, the compounds of the present invention are administered in

combination with an a-glucosidase inhibitor such as, for example, miglitol or acarbose.



| sopr opoxyphenyl)urea M\ /N\ \ ~/ N\ N~ N 15 The conpound was
prepared from 1-{4-[ (1-ethyl pyrrolidin-2-ylnethyl)am no]-3

ni t rophenyl } - 3- (4-i sopropoxyphenyl )ureal® as described in Exanple 5. Thus

t he product having a nol ecul ar wei ght of 435.57 (C2sH33Ns02); Ms (ESI): 436
(MtH+) was obtained. Melting point: (ethyl acetate/hexane): 185-187C. 20

1- (4T (1- B YRl s 291 JELAM 800 16l I RRRER it dd i 0Pr oPOXYr

enyl ) urea e conpoun

1- (4- f | uocemBinfidn Whh e ttveTolpouSORRRAASKRAGRY AP RPemitEt potassium
1-et hyl pyrrolidin-2-yl methyl am ne, as described in Exanple 4, and reacted

further wrhanaekofahgbetyeellsebuchasi for example. tolbyamide glibenclamide, glimepiride,

1-(4-1 sopg&ggﬁﬁgﬁwi%oir%ﬁ“ﬁdgyl -1-(2-piperidin-1-ylethyl)-1H benzoi m daz

ol -5-yl] N ~/ N 1o The conpound was prepared from
1- (4-isopropoxyphenyl)-3-[3-nitro-4-(2-piperidin-1-yl

ethyl amn urea...as described jn aa le, 5. Thus th roduct havi ng
o ol el TP Ef Ry BEns 3 Eipinds s TR R Rrgysiop et pmigeTilin

obt ai ned. combination with an antihyperlipidemic ac2tive compognd orlan z?ntili idlemic_ acti)ve " 5

1- (4-1sopropoxyphenyl)-3-[3-njtro-4-(2-piperidin-1-ylet am no en urea
1 5( The cgﬁ‘ﬁgﬁﬁ‘ré%\&ﬁ%g 'ﬁsz, gﬁé:,[xg@p]ver g;ﬁlestygramPnePcolestipol, clo%ibrate%enofibrate,p Y

1- (4-fl uopgGs Lar vl d=3- (4= S ) U .
1~ (2. ami ngap oy IBRRRR, bty SARAARGEAACHANE EAR 8y fyvasitiney 1 ng
poi nt ( et pyobuendpdzatimjbe drdléxttdBgioxeanpl e 8 o
1- (4-1sopropoxyphenyl)-3-[2-net hyl - 1- (2- nor phol i n-4-yl -ethyl)-1H benzoi m da
zol -520 yl]urea 27 \\ ~OO N~ ON-/NN

10  In another embodiment, the compounds of the present invention are administered in

combination with more than one of the aforementioned compounds, for example in
combination with a sulfonylurea and metformin, a sulfonylurea and acarbose, repaglinide
and metformin, insulin and a sulfonylurea, insulin and metformin, insulin and troglitazone,

insulin and lovastatin, etc.

15  Furthermore, the compounds of the invention may be administered in combination with

one or more antiadipose agents or appetite-controlling active compounds.

Such active compounds may be selected from the group consisting of CART agonists,
NPY antagonists, MC4 agonists, orexin antagonists, H3 agonists, TNF agonists, CRF
agonists, CRF BP antagonists, urocortin agonists, §3 agonists, MSH (melanocyte-

20  stimulating hormone) agonists, CCK agonists, serotonin re-uptake inhibitors, mixed
serotonin and noradrenalin reuptake inhibitors, SHT modulators, MAQ inhibitors,
bombesin agonists, galanin antagonists, growth hormone, growth-hormone-releasing
compounds, TRH agonists, uncoupling protein 2 or 3 modulators, leptin agonists,
dopamine agonists (bromocriptine, doprexin), lipase/amylase inhibitors, cannabinoid

25  receptor 1 antagonists, modulators of acylation-stimulating protein (ASP), PPAR

modulators, RXR modulators, hCNTF mimetics or TR-$ agonists.
In one embodiment of the invention, the antiadipose agent is leptin or modified leptin.

In another embodiment, the antiadipose agent is dexamphetamine or amphetamine.



The conpound was prepared from

1- (4-i sopropoxyphenyl) - 3-[4-(2- nor phol i n-4-yl et hyl

ani no) - 3-.ni t rophenyi Jurea, as described n Exanple 5. Thus the product
havi ng a nol ecul ar wei ght of 437.55 (C24H31N5~3)i Ms (ESI): 438 (MtH+) was
obt ai ned. 5

é- %—ﬁél (S:SD Oqglﬂg%aglgl[;%(# é}fj‘ﬁﬁ’ E\taa afn% 8&1}”55?6 agent IS LtlerXfuramln or Héxr}g ﬂurarplinter ophenylJure

1- (4-fluoro-3-nitrophenyl)-3-(4-isopropoxyphenyl)urea and

éz)'( ﬁ'; aEn e'? ¥ hg%%{;%tegghmdk%t %SQ%tla%@%éas desggurtrla?lﬁge (I)rnthg)x(n%no andzlbls-lvEI ting

1‘(4‘|50pdé?ﬁ&P'£K19t@@ﬁé'ﬁ\)e rﬁeth&m@bmﬁbatimﬁﬁepyrrol i di n-1-yl ethyl)-1H benzoi m da
zol -5yl Jurea /N NJ Ow N~/ N 1s The conpound was prepared from

1-[3-nitro-4-(2-pyrrolidin-1-ylethyl am no)phenyl]-3-(4 phenoxyphenyl)urea,

as_descri pegholtlr Eeﬁaaaqhﬁnﬁthemﬁﬁdlg% a%rim?%hlsme“ ng a nol ecul ar weight of
455. 56 (CZ~H2gN5Q2); MS ( was obt ai ned. 28

1-[3-Nitro-4-(2-pyrrolidin-1-yl ethyl am no) phenyl ] - 3- (4- phenoxyphenyl ) urea
The comopng WRF cMbERHR tﬁer a"ﬁ?ﬁdlgﬂse aé)e(:nt is m az1r3dol diethylpropione or phentermine.

1- (4-fluoro-3-nitrophenyl) en urea .
1- (2-am noet hyl )pyrrolidine (60C, 5 h), as described in Exanple 4. Melting

I nt t / ; 9- 0, 4 - . o
171 2 nt ot RGBS DB o Wbt BRI, dudpiniieeq ingompingtiano cy pne
nyl ) urea Mth lohk or fote anthy“peﬁe\ané a(fﬁlV-EhﬁnlpOﬁiﬂBUEﬁaMﬂSS or zﬁmthéitehﬁloﬁhctlve

1-[4-(2-dinmeth I am noet hy -3-nitrophenyl enoxyphenyl ) ur ea,
as[ degcr i P9 ‘"‘ép"ﬁl‘er‘*‘rﬁ W@TE‘F%@U@PD‘]’*&!}WH@ d’lﬁ’ﬂﬂl‘élcmoa?n%ﬂ@ﬁt of

429.53 ( c&%@ﬁ%rdﬁ??\kﬁ (WRpibferbih:cotQtiA MMz ey AhitRIrfL R ds, 5X &Rl e, 11

10  benazepril, captopril, enalapril, fosinopril, lisinopril, quinapril and rampril, calcium
channel blockers such as nifedipine, felodipine, nicardipine, isradipine, nimodipine,
diltiazem and verapamil, and also alphablockers such as doxazosin, urapidil, prazosin and
terazosin. Furthermore, reference may be made to Remington: The Science and Practice of

Pharmacy, 19th edition, Gennaro, editor, Mack Publishing Co., Easton, PA, 1995.

15 Itis self-evident that every suitable combination of the compounds of the invention with
one or more of the aforementioned compounds and optionally one or more other
pharmacologically active substances is to be regarded as covered by the scope of

protection of the present invention.

The activity of the compounds was assayed as follows:
20  Biological test model:

The anorectic action was tested on female NMRI mice. After removal of feed for 17 hours,
the preparation to be tested was administered by gavage. The animals were housed singly
and, with free access to drinking water, they were offered evaporated milk 30 minutes after
administration of the preparation. The consumption of evaporated milk was determined

25 and the general behavior of the animals were monitored every half an hour for 7 hours. The

measured milk consumption was compared to that of vehicle-treated control animals.



1-(4- Phenoxyphenyl) 3-[
1-(2-pyrrolidin-1-ylethyl)-1H benzoi mda,zol 5-ylJurea N\ /N NJ 0 ~N~ N=~
The corrpound was prepared from
1-[3-nitro-4-(2-pyrrolidin-1-ylethylam no)phenyl]-3-(4 phenoxyphenyl)urea,
as described in Exanple 4. Thus the product having a nol ecul ar wei ght of

441.54 (C%%_@ 1NSOZA1101J(¥§1(:(4':C§ )1 méla%areﬁ% édu%& leth@ Gﬁqlatlve %EflkExar’rpl e 12 10

15

1-[ 2- Benzyl - 1- ( 2- d¢dii§ﬁxhyﬂ1@ﬂby1@@itéd/drﬁmil§-cbﬁmamdmldﬁitmhoﬁaminh}sB (4- phenoxyphe
nyl ) urea, I\I\ [ ~Q Q N _N_=N

1-[4-(2- D net hyI am noet hy| am no) - 3-ni t r ophenyl ] - 3- ( 4- phenlo henyl ).urep (75
ng) was fe&sedplead Qraldose hWmber ok animads/ 4 Nitrebes of aim3ish ﬁp edadionigat bd
wi th phenyl acetic |acid (0O 33 Li VR e&nw ahd

di i sopropyl am ne (|0, g@n 'ﬁmgét s rﬁﬁl f o lét?'fw@- gnﬁéo%ﬁﬂg The
reaction|m xture wa[s %I [ bwneuinbmmgen di cctdnmmplmd’t@ne arwdnsamqmmnmm
carbonat ¢ solutiorn (10% sg reng pani c I)l:ase dr j eg and
concentrated. The |resi due| wal*Hg ?%‘H‘aﬁsnde %qnlt{)? aRIpags, |f g‘b? e spRtEelaki d
(1 m), water (1 i) and acetonltrlle (0.p M) for 5 mnutes. Volatile
conponents were evaporatef and Nphpgnfjesi dup was Nopfmifi ed 2& preparative
HPLC. Thus_the praduct having a nol écul arl weight of 505 (C3THIINSQz) ;. MS
(ESI): 506 (M+rH+) (was obt pi ned. Exanple 1B

1-11-(2-D rret hyl ari noet hy|) - 2- phenyl 1H benzoi m dazol - 5-y] ] - 3- (4- phenokyphe
nyl ) ur ea PN——=0-O-N-N—=N=N

1-[4-(2- D et hyl ai nogt hy| am no 3 nltrophenyl] 4- phenpxyphenyl ) urep (50
mg) was r)EH‘EIEBlG lag de¥kri bed in§ Afte?Bf I tratijon vi i esel guhr,
benzal delffyde {0 2 |{m")~ WasS|[ added 1o tne TI frate. The reacfion mxture pas
washed wil ERaApRQdijum garbpnate gplfion (fL0% stsangth), d‘ri ed aggl adm ked
wi t h mang anese digxide (0I5 g). After 15 nutes the in Al

was filtered off and the filtrate was concentrated. The crude product was
purified Bye mblepadisatey thaHik Comphumistof ¢hepfootulet! ekbibitivgriagandiaaetecte agivinght  of

491. 60 (C30H29Nst) MS (ESI): 492 (M+rH+) was obtai ned. 1o Exanple 14

1-[2- Btk 4 2okl itk s RESPE DAL 807841554/ tbost{aghenoxy o

enyl ) urea

5

10

15

20

400, 265-269, 1999, see enclosure), two groups seperately described a highly specific
receptor for melanin-concentrating hormone (MCH). MCH takes over important functions
in the control of food intake. Compounds acting on the MCH receptor therefore have
anorectic action and are suitable for the treatment of obesity. The test for anorectic action

of the inventive compounds of the formula I was therefore carried out as follows.

Functional measurements for determination of IC50

Cloning of the cDNA for human MCH receptor, preparation of a recombinant HEK293
cell line expressing human MCH receptor and functional measurements with said
recombinant cell line were carried out according to the description by Audinot et al. (J.
Biol. Chem. 276, 13554-13562, 2001). In contrast to the reference, however, plasmid
pEAKS from EDGE Biosystems (USA) was used for constructing the expression vector. A
transformed HEK cell line named “PEAK Stable Cells“ (likewise from EDGE Biosystems)
served as host for transfection. The functional measurements of cellular calcium flow, after

addition of agonists (MCH), in the presence of the ligand of the invention was carried out



1-[4-(2-Pyrrolidinoet hyl am no) - 3-ni trophenyl ] - 3-(4-phenoxyphenyl )urea was
reduced as 15 described in Exanple 4. The crude product was reacted with
triethyl .orthopropionate according to E@anple 5. The crude product was
purified by preparative HPLC. Thus the product having a nol ecul ar wei ght of
469. 59 (C2gH3~ hECQ) VS (ESI) 470 (MtH+) was obtained 20 Exanple 15

1-[2- Met hyl (2 er | et hyl h - (4- phenoxyph
enyl ) ur eaX' th%l'i dgfﬁf Pqut’ﬁ 1ns‘t1¥1 pé %Ql\gll_i;e ‘]e\\ 1RFsa(H§A) uéfngt

1- [ 2- Met hinlandfaétdrepispestocile- 1- yl et hyl ) - 1H- benzoi mi dazol - 5-yl ] - 3- (4- phenoxyph
enyl )urea was reduced as described in Exanple 4. The crude product was
reacted with triethyl orthoacetate, as described in Exanple 5. The crude
product V\E%blﬁarsh?‘i"%é‘%?s“ﬁ?@ﬁ&’r@ﬁc%]@lﬂﬁ_s@y-Thus t he product having a

nol ecul ar wei ght of 469.59 (C28H31N502); MS (ESI): 470 (MtH+) was obt ai ned.
1-[ 2- N@thygﬂgz(z pi peridin-1-yl et hyl)-1H benzoi m dazol - 5-yl ] - 3- (4- phenoxyph
enyl)urea 10 The conpound was prepared from

1- (4-fluoro-3-nitrophenyl)-3-(4-phenoxyphenyl )urea and

1- (2- am nBearmple) pi peri dine (60C, 4 h), akKCXe'gdMi bed in Exanple 4. Melting
poi nt ( ethyl—acetatethexane)—=163-—3165C1+bExanpte—316+531-

1- (1- Et hy pyrrolidin-2-y|nethy|) 2- neth §-$

H benzoi m dazol - 5-yl ] - 3- (4- phenoxyphenyl dPea / / NeNV A 1\ 1 1O | O N

NN 32
1-{4-[ (11£&t hyl pyrrolidin-2-yl nmet hyl )am n@}i5s3-ni trophenyl } - 3- (4- phenoxypheny
| Yurea was_reduced as described in Exa lwl e 4 The crude product was reacted
with triethylorthoacetate, as described|in Exanple 5. The crude product was
purified|dy preparative HPLC. Thus the pP88uct _having a nol ecul ar wei ght of
469. 59 ( C2gH3INSO2)— WS (ES—470— (vt —was—obtained:
1-{4-[(1-§thylpyrrolidin-2-y|nethyl)anin8h33-nitrophenyl
}-3- (4- phenoxyphenyl )urea The conpound was prepared from
1- (4-fluoro-3-nitrophenyl)-3-(4-phenoxyphenyl )urea and

C (1-ethybpyrrolidin-2-yl)methylam ne (6080 4 h), as described in Exanple

4. 10 N@'*ing poi-nt—{ethyl acetatel hexane)—129-132C.
6 2.34
7 0.45
8 1.90
9 0.10
10 0.11
11 0.14
13 2.50
14 0.30
15 0.18
16 0.33

17 2.14




Example 17 15 20 1-(2-D net hyl am nonet hyl -

H benzoi m dazol -
1-[4- (2, 4- Di nmet hoxybenzyl am no) - 3-nitro

5-yl)-3-(4-phenoxypheny

sh

urea M\ /N ~N N~ ~ N
enyl ] - 3- (4- phenoxyphenyl ) ur ea

(75

ng) was reduced as described in Exanple 4. The reduced product was reacted
HATU (1 mol ) and dii sopropyl am ne

with dime

t hyl am noacetic acid (1 nmol),

/\'F+r\r

1r mvfnre Was

(2 mmol)
di stri but
organi c (

H A H + oyl £ P | [ A~

T arfretnyroraait Ge—(o i )—Ai
bet ween et hyl acetate and a

hase was dri ed and concentr at ed

raY]
3 IIUuI S

t Fay
CI1TC LAY %)
ﬁqglun1carbonate sol uti on. The

he crude product was purified by

preparati
(N-{2-am

havi ng a po

ve HPLC. Thus the internedi ate
n65- [ 3- (4- phenoxyphenyl ) ur ei do]
lecular weight of 419 49 (C23
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Example 1

1-[1-(2-Dimethylaminoethyl)-1H-indol-5-y1]-3-(4-phenoxyphenyl)urea

CLOTQ,

Carbonyldiimidazole (5.12 g) was added to a solution cooled to 0°C of 1-dimethyl-

aminoethyl-5-aminoindole (6.30 g) in dimethylformamide (50 ml). After 10 minutes, 4-

aminodiphenyl ether (5.84 g) was added and the reaction mixture was heated to 80°C for 2

hours. After cooling, the reaction was diluted with ethyl acetate and washed with water.

The organic phase was dried over magnesium sulfate, filtered and concentrated. The

residue was purified by chromatography on silica gel (eluent: dichloromethane/methanol

9:1). Thus the product having a molecular weight of 414.15 (C25sH6N403); MS (ESI): 415

(M+H") was obtained.

Example 2

1-(4-Butoxyphenyl)-3-[1-(2-dimethylaminoethyl)-1H-indol-5-ylJurea

ned.

-1-yl)ethyl]dinmethyl arni ne The conpound was
chl ori de

36

is
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The compound was prepared from 4-butoxyaniline and 1-dimethylaminoethyl-5-
aminoindole, as described in Example 1. Thus the product having a molecular weight of
5 394.52 (Cp3H30N40,); MS (ESI): 395 (M+H") was obtained.

Example 3

1-(1-Methyl-2-pyrrolidin-1-ylmethyl-1H-indol-5-y1)-3-(4-phenoxyphenyl)urea

SHSRaes o

10

The compound was prepared from 4-aminodipheny! ether and 1-methyl-2-pyrrolidin-1-
ylmethyl-1H-indol-5-ylamine, as described in Example 1. Thus the product having a
molecular weight of 440.55 (Cy7H2sN4O,); MS (ESI): 441 (M+H") was obtained.

15  1-Methyl-2-pyrrolidin-1-ylmethyl-1H-indol-5-ylamine

Formic acid (0.11 ml) was added to a suspension of 1-methyl-5-nitro-2-pyrrolidin-1-
ylmethyl-1H-indole (150 mg), ethanol (2 ml) and palladium(II) hydroxide on carbon (20%,
30 mg) and the suspension was heated to 60°C for 5 minutes. After gas production had
ceased, the suspension was stirred for another 20 minutes and the catalyst was filtered off,
20  The filtrate was concentrated and distributed between saturated sodium carbonate solution

and methy] tert-butyl ether. The organic phase was removed, dried over magnesium sulfate



125 1-[1-(2-~ N~C25H33N502435. 57 ~, 436D net hyl am noet hyl ) -~ ,

Hindol -5-yl]-3-[4-H3C ~N |. (2~6 di et hyl nor phol i n-4- 0~~y|)pheny|]ureac"3
38 Ex- Nare Ani | i neMol ecul ar Mol - [ MtH +an¥f or mul aecul arl ewei ht26 ~1- [1-(2-
rv~C23H29N50S423. 58424~ Di et hyl am noet hyl )-1 H i ndol -5-yl]-3-(4-

i t hi onor phol i n-4-yl -phenyl)urea271-[1-(2- N~C25H33N50419. 57420~ cH /

i ndol - 50y TS Thut s PR Set MIIE A mOIRENSIENL P28 (GRS

H i ndol - (f nge
N~026H35N(5E8f1?%3236 NB41*) RagBbaieani noet hyl ) - 1

Hindol -5-yl |-3-[4-(2-ethyl pi peridin-1-yl)phenyl]ureai 291-[i -(2- ~
rv~C25H33N50419. 57 ~420, ~ Dinethylam noethyl)- "1 H3c 1

H i ndol -5-yl]-3-[4-(3-nethyl pi peridin-1-yl)phenyl]urea301-[ 1-(2- N~NC26H35N50

433. 60 434D net hyl am noet hyl ) -~ ~ HBc ~i1 Hindol-5-yl]-3-[4-HCN
~i (3, 3-di 1)y 1 | ] 39 Ex- Name Aniline
Mol ecul ar ’J”WI%}}{MDS Hlﬁﬁd gggﬁb%%l%inlu u 1yrllfnl%gwwei ht 31 [ 1-[1-(2- , N~~

C26H35N50 433. 60 434 ~ Di net hyl am noet hyl )
5  Mesyl chloride (92 mg) was added dropwise to a solution cooled to 0°C of (1-methyl-5-

nitro-1H-indol-2-yl)methanol (121 mg) in dichloromethane (10 ml) and triethylamine (0.17
ml). After 15 minutes, pyrrolidine (142 mg) was added and the solution was then stirred at
room temperature for 1 hour. The reaction solution was washed with saturated sodium
carbonate solution, dried over magnesium sulfate and concentrated. The residue was

10  purified via chromatography on silica gel (eluent: ethyl acetate/triethylamine 99:1). Thus
the product having a molecular weight of 259.31 (C14H7N30,); MS (ESI): 260 (M+H")

was obtained.

(1-Methyl-5-nitro-1H-indol-2-yl)methanol

15  Sulfuric acid (96% strength, 0.64 ml) was added dropwise to a suspension cooled to 0°C of
lithium aluminum hydride in tetrahydrofuran (50 ml) within 20 minutes. After 20 minutes,
a solution of ethyl 1-methyl-5-nitro-1H-indole 2-carboxylate (1.85 g) in tetrahydrofuran
(40 ml) was added dropwise. After 30 minutes, water (2 ml) was added. After 30 minutes,
the resulting precipitate was filtered off and the filtrate was concentrated. The crude

20  product was purified via chromatography on silica gel (eluent: n-heptane/ethyl acetate 3:2).
Thus the product having a molecular weight of 206.20 (C;oH;oN203); MS (ESI): 207
(M+H") was obtained.

Ethyl 1-methyl-5-nitro-1H-indole 2-carboxylate

25 A suspension of ethyl 5-nitro-1H-indole 2-carboxylate (2.34 g), potassium carbonate (3.45
g), methyl iodide (2.13 g) and acetonitrile (30 ml) was kept at 60°C for 6 hours. After

cooling to room temperature, water was added and the precipitated product was isolated by



H3C 1 Hindol-5-yl]-3-[4 ~ (3,5-dinethyl piperidin ~ 1-yl)phenyl]Jurea i CH3
| 32 1-[1-(2- ~ N.~ ~ C30H35N50 481.65 482 Di net hyl ami noethyl)- ~ 1

H i ndol -5-yl]-3-[4- (4 phenyl pi peri di n-2 ~ | yl ) phenyl Jurea i 33 1-[1-(2- ~
, N~ C25H33N50 419.57 ~ 420 D net hyl am noet hyI) 1 Hindol-5-yl]-3-[4-(4-
rv nmet hyl pi peridin-1yl ) phenyl Jurea ~ H3c 34 :1-(4- Azepan 1- N~ CZSHSSNSO

419.57 4 55
119,57 b e it bt SR LRSS UL Chipsabi P iR | 32
di net hyI aAN@e+NY)lWak dbtdimediol - 5-yl Jurea 36 ~1-[1-(2- D| met hyl - ~ ~ ~C28H33N50
455. 61 456 am noethyl)-1 Hindol 5-yl]-3[4-(nmethyl- ~ i N-x,
phenet hyl am no} phenyl]Jurea " CH 40 Ex- NaneAniline Ml ecul ar ~ Ml -
[ MEH] +am formul a ecul arl ewei ht 37 1-[4-(Butyl methyl - ' cH3C24H33N50 : 407. 56
408am no) phenyl ] - 3-[ 1- ( 2- ~di net hyl am noethyl )-.1 H i ndol -5-yl]JureaN ~ |
~~HS " 38@,;5’1141516 Benzyl butyl - H3 C30H37N504S3. 66, 484am no) phenyl ]-3-[1-(2- "'
~ "~, ~di met hyl am noet hyI )-1 Hindol-5-ylJurea "391-(4-~ ~ C27H39N50449. 64
450Di butyI am nophenyl)-~ "~~, i3-[1 2- ~di net hyl am noet hyl)-1
H i ndd - 5141 ﬂrD@aet@Hanmoeﬂmdx Ql:lfbienml azol-Sey(iaB (B piNDO4 Htheal )urea
460am noet hyl )-1 Hindol -~5-yl]-3-[(4aR, 8aS) 4-~ ~;
(oct ahydroi soqui nolin-H ; 2-yl)phenyl]Jurea ,.." 1iH411-[1-(2- N~ ~C24H31
N50405.55 ! 406D net hyl am noethyl)-H3o0 | ~1 Hindol-5-yl]-3-[4-(2-N
~l,methyl pyrrolidin-1-iiyl)phenyl]Jurea 41 Ex-Name (AnilineMl ecul ar Mol -

V. h

[ MtH] +am f@l\aecul
0

Zinc dust (250 mg) was added to a solution of 1-[4-(2-dimethylaminoethylamino)-3-

10 nitrophenyl]-3-(4-phenoxyphenyl)urea (50 mg) in dichloromethane (10 ml) and glacial
acetic acid (1 ml). After 10 minutes, the inorganic material was filtered off via kieselguhr.
The filtrate was washed with a sodium carbonate solution (10% strength), dried over
magnesium sulfate and concentrated. The residue was taken up in dichloromethane (5 ml)
and ethanol (5 ml) and admixed with dimethylformamide dimethyl acetal (0.3 ml) and

15 formic acid (0.3 ml). Dichloromethane was evaporated by heating the mixture by means of
a hot-air gun. The remaining mixture was concentrated and distributed between
dichloromethane and a sodium carbonate solution (10% strength). The organic phase was
removed, dried and concentrated. The residue was purified by preparative HPLC. Thus the
product having a molecular weight of 415.50 (C,4H25N50,); MS (ESI): 416 (M+H") was

20  obtained. Melting point of the hydrochloride: 213-215 °C.

1-[4-(2-Dimethylaminoethylamino)-3-nitrophenyl]-3-(4-phenoxyphenyl)urea

A solution of 2-dimethylaminoethylamine in dimethylformamide (1M, 2 ml) and 1-(4-
fluoro-3-nitrophenyl)-3-(4-phenoxyphenyl)urea (200 mg) was stirred for 48 hours. The

mixture was distributed between dichloromethane and a sodium carbonate solution (10%
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was dried and concentrated. The residue was purified via chromatography on silica gel
(eluent: ethyl acetate/dichloromethane 95:5) and subsequent recrystallization from ethyl

acetate/hexane. Melting point: 174-176°C.

Example 5

1-[1-(2-Dimethylaminoethyl)-2-methyl-1H-benzoimidazol-5-y!]-3-(4-isopropoxyphenyl)-

urca

LY

1-[4-(2-Dimethylaminoethylamino)-3-nitrophenyl]-3-(4-isopropoxyphenyl)urea (75 mg)
was reduced using zinc dust, as described in Example 4. The reaction product was
dissolved in methanol and admixed with triethyl orthoacetate (0.5 ml) and glacial acetic
acid (0.2 ml). The mixture was heated under reflux for 5 minutes. Volatile components
were removed. The residue was distributed between dichloromethane and a sodium
carbonate solution. The organic phase was dried and concentrated. The residue was
purified by preparative HPLC. Thus the product having a molecular weight of 395.51
(C2H2Ns0,); MS (ESI): 396 (M+H") was obtained.
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Example 6

1-[1-(1-Ethylpyrrolidin-2-ylmethyl)-2-methyl-1H-benzoimidazol-5-yl]-3-(4-

isopropoxyphenyl)urea
iop sy
0]
5 Y
N:<

15 The compound was prepared from 1-{4-[(1-ethylpyrrolidin-2-ylmethyl)amino]-3-
nitrophenyl}-3-(4-isopropoxyphenyl)urea, as described in Example 5. Thus the product
having a molecular weight of 435.57 (C,sH33N502); MS (ESI): 436 (M+H") was obtained.
Melting point: (ethyl acetate/hexane): 185-187°C.

20 1-{4-[(1-Ethylpyrrolidin-2-ylmethyl)amino]-3-nitrophenyl }-3-(4-isopropoxypheny!l)urea
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10 The compound was prepared from 1-(4-isopropoxyphenyl)-3-[3-nitro-4-(2-piperidin-1-yl-
ethylamino)phenyl]urea, as described in Example 5. Thus the product having a molecular

weight of 435.57 (C,sH33Ns0); MS (ESI): 436 (M+H+) was obtained.

1-(4-Isopropoxyphenyl)-3-[3-nitro-4-(2-piperidin-1-ylethylamino)phenyl]urea

15 The compound was prepared from 1-(4-fluoro-3-nitrophenyl)-3-(4-isopropoxyphenyl)urea
and 1-(2-aminoethyl)piperidine (60°C, 4 h), as described in Example 4. Melting point
(ethyl acetate): 157-159°C.

Example 8

1-(4-Isopropoxyphenyl)-3-[2-methyl-1-(2-morpholin-4-yl-ethyl)-1H-benzoimidazol-5-
20  yl]Jurea



i sobut oxy-2- ~ trifluoronethyl phenyl) F~ N~ ~ urea F F 71

1- (4-Butyl phenyl)-3-[1- ~ ~ N-~ C23H30M40 378.52 ~ 379 (2- ~ ~/

di met hyl am noethyl )1 Hindol -5-ylJurea?€H3 72 1-[1-(2- ~ N~~ C23H30N402
394.52 395 Di net hyl am noethyl) HsC 1 Hindol 5 vyl] 3 (4 ~o

i sobut oxyphenyl )urea | cFB i1 i 73 1-[1-(2- ~/ ~ N~ C24H25N502 415.50 ~
416 Dnethylamnoethyl) ~~x | 1 Hindol-5-yl]-3-[4- 1 N~o/ i

(pyridin-3 yl oxy)phen uﬁﬁa (3-Cycl op oxy-4-~ o N\ C25H32N403 '
436. 56 43% dhyl ) -B- 1- i

~ X, i ( H3¥~o0 di net hyl am noet hyl ) 1
H i ndol Ex-O Nane l

A ne | eblyl a/ Mol - [MHH] + am fornmul a
ecular le ht 75 1- (4- Benzengsul Nonyl™ o; N : 0 C25H25N505S 507.57 i ~

508 2-nitrophenyl)-3-[1-(2 di met hW=sfi noethyl )1 Hindol-5-yl]Jurea ! 76
11-[1-(2- / ~ N~~ C26H28N403 | 444.54\ 445 Di net hyl am noethyl- ~ ~ 1

Hindol -5-yl]-3-[4-(2- o i nethoxyphenoxy)- o phenyl]urea H3c' 77 1-[4-(3-
I, ~ N~ C25H25CI MO~ 448. 96 449 Chl or ophenoxy) phenyl]-3-[1-(2- ' ci o

di et hyl arfieno@ipayhd was pitpited fibad 1542 ydobtb’paﬁ?r nyl)B-[Bl-(Qhﬁﬂmhol‘ﬂn-ﬂly'léihfgll (2 ~ 1/
N~~ C25H26N40 398.51 399 di net hyl am noeth H-indol -5-ylJurea i i 79
1-[ 1- ( 2- DREehnitrophenyljureap g3-geskeibed m@(awlmﬂmﬁ the atadyethaying 4 ndol

Y e B LSRRt e R bt ™

5
1-(4-Isopropoxyphenyl)-3-[4-(2-morpholin-4-yl-ethylamino)-3-nitrophenyl]urea

The compound was prepared from 1-(4-fluoro-3-nitrophenyl)-3-(4-isopropoxyphenyl)urea
and 1-(2-aminoethyl)morpholine (60°C, 4 h), as described in Example 4. Melting point
(ethy! acetate): 191-193°C.

10
Example 9

1-(4-Isopropoxyphenyl)-3-[2-methyl-1-(2-pyrrolidin-1-ylethyl)-1H-benzoimidazol-5-

ALY ”if“%w@

15

The compound was prepared from 1-[3-nitro-4-(2-pyrrolidin-1-ylethylamino)phenyl]-3-(4-
phenoxyphenyl)urea, as described in Example 5. Thus the product having a molecular
weight of 455.56 (C,7HN50,); MS (ESI): 456 (M+H™) was obtained.



di et hyl am noethyl)- o 1 Hindol-5-yl]urea 48 Ex- Nane ! Aniline Mol ecul ar
" Mol.- [MtH + am , fornula weight le 81 1-[1-(2- ~ N~ C25H25FN40 416. 50
417 Di net-hyl am noethyl)- ~ j 1 Hindol-5-yl]-3-(4" fluorobiphenyl-4- ~ ~"

| jyl)urea 82 ~ 1-(4-Benzyl phenyl)-3- ~ N~~ i C26H28N40 412.54 413 [1 (2

di et hyl am noethyl )1 Hindol-5-yl]Jurea 83 1-[1-(2- / N~ C25H27N50 413. 53

yi et hyt phitgl g aras TN LYt} Sy pBi B, 4o

D net hyl am noethyl)- I ~ 1 Hindol-5-yl]-3-(4-p- tolyloxyphenyl)urea | CHI
85 1-[ 1- (Phe ¢ompound wWes-prepatedIréit 148 F1ubdd 3 5htrdiditnil)Se@phcacsyphedyi)urda , 1

H-i ndol - 5- -3- (4phenyl sul f an n i . area. 49 Ex- Nane 'Anjline

Mol ecul aram'(ﬁf“&}ﬁzf&‘y mrr?lgﬁﬁ%&‘sﬁbévﬂ"}af‘s flescribgghin Fyample 4. Mielting point. _ N -
C26 H25F3NGhy1 48&4ate/hexdne 1839 Qigget hyl ami noethyl) 1 Hindol-5-yl]-3-[4-(3- F o
trifluoronethyl phenoxy)phenyl]urea 87 1-(4-Butyl-2- cH3 C24H32N40 392. 55
393 net hyl phenyl )-3-[1-(2- H3c ~ N~~ di net hyl am noethyi)1 Hindol-5-yi]urea

88 1-(¥'-Cyanobi phenyl - ~ N~~ C26H25N50 ~ 423.521 424 4 Y1) _3-[1 _(2_
di met hyl am noethyl)- ~ ~~"' i 1 Hindol-5-ylJurea NI 89 1-[4-(4- FF F
C26H24Cl %%&&9-1851 517 Chl orophenoxy)-2- ~ 1| trifluoronethyl phenyl] ~ ~ ~

1-{2-Methyl-1-(2-dimethylaminoethyl)-1H-benzoimidazol-5-y1]-3-(4-phenoxyphenyl)urea

.Y
o) O N/\/N\
N:<
The compound was prepared from 1-[4-(2-dimethylaminoethylamino)-3-nitrophenyl]-3-(4-

10  phenoxyphenyl)urea, as described in Example 5. Thus the product having a molecular

weight of 429.53 (CpsH2;N50,); MS (ESI): 430 (M+H") was obtained.

Example 11

1-(4-Phenoxyphenyl)-3-[1-(2-pyrrolidin-1-ylethyl)-1H-benzoimidazol-5-yljurea

ALY “I“’%N@

15

The compound was prepared from 1-[3-nitro-4-(2-pyrrolidin-1-ylethylamino)phenyl]-3-(4-
phenoxyphenyl)urea, as described in Example 4. Thus the product having a molecular

weight of 441.54 (C,6H2N505); MS (ESI): 442 (M+H") was obtained.



-[1-(2- ~/ ~, i dinethylam noethyl)- '. 1 Hindol-5-yl]urea 90
-[3-Chloro-4- , N, N- I.C23H23CI N6O 450.93 451 (pyrimidin-2

| oxy) phenyl]-3-[1-(2- N o dinethyl ami ndethyl)1 Hindol-5-yl]Jurea | 91
1-[1-(2- o~cH3 ~ C27H30N402 442.57 443 Di et hyl am noethyl) 1

Hindol -5-yl]-3-(5- i °~ N~ | methoxy-2 nethyl bi phenyl-4,yl)urea | i 50
Ex- NaneAni | i neMol ecul ar Mol - [ M-H] +am f or nul aecul arl ewei ht 1921-[1-(2-~
N~C24H31 N503S469. 61470Di net hyl am noet hyl )-~ ol Hindol-5-yl]-3-[4- ~

| (pi peridine-1-Nsul fonyl)phenyl]Jurea93Eth | 5-(4-{3-[1-(2- | Y ,~ N~

| C27H30NAB4dhigle 9@ ~475 di net hyl ami noethyl)- ;1 o ~ t1 Hindol-5- ~"3\

|yl ]Jurei do}phenyl)-2-onet hyl furan- 3-car boxyl ate~"~ 1941- (4- Benzooxazol - 2-,

Ni x ; C26H25N502439, 52 440yl p,heng‘l é-S-El-(Z-f | di met hyl am noet hyl )- 1
H i ndol - 51 2133%%1-1:(2\-(116@5*@11111199 yh-18bbenzoimidazol-51dh 354 phgnoxyphenyl)urea
D net hyl am noethyl )- ~i1 Hindol-5-yl]-3-[4-(piperidine-1-

ocar bonyl ) phenyl ] urea ]l 96 [N-[ 3-N 4-(3-""~~ NC27H24F3N50523. 58524~
| “rifl uorgfet hyl phersy sul I -3- 1- p Yl

[ ~(2-di net i no- yl)-H Hi b-~ | FYlJureaFF 51 Ex- Nane
Ani I'i ne MoPecdl aipg~< M= [ M-H| +  le wei ht

1-[4-(2-Dimethylaminoethylamino)-3-nitrophenyl]-3-(4-phenoxyphenyl)urea (75 mg) was
reduced as described in Example 4. The crude product was treated with phenylacetic acid
(0.33 mmol), activated with HATU (0.33 mmol), and diisopropylamine (0.7 mmol) in
dimethylformamide (1.5 ml) for 3 hours. The reaction mixture was distributed between

10 dichloromethane and a sodium carbonate solution (10% strength). The organic phase was
dried and concentrated. The residue was heated under reflux in trifluoroacetic acid (1 mi),
water (1 ml) and acetonitrile (0.5 ml) for 5 minutes. Volatile components were evaporated
and the residue was purified by preparative HPLC. Thus the product having a molecular
weight of 505.63 (C31H3:Ns0;); MS (ESI): 506 (M+H™) was obtained.

15
Example 13

1-[1-(2-Dimethylaminoethyl)-2-phenyl-1H-benzoimidazol-5-yl]-3-(4-phenoxyphenyl)urea

USSR AU

Ns



97 ~1-11-(2- / N~ 1, C22H21 F7N4O; 522.49 523 Di net hyl am noethyl) 1
Hindol -5-yl]-3-(4- F F S heptafl uoropropyl sul fanyl phenyl )urea F' ~~FF F F i
98 1-(4-Benzenesul fonyl- ci ~ N~~ C25H28Cl N40~ 497. 02 497

3-chl orophenyl )-3-[1- o ~ (2_ ors dinethylam noethyl)1 Hindol-5-yl]urea i

99 I 1-[1-(2- | / N~~ C23H24N602 416.49 417 Di et hyl am noethyl)- ~j 1
Hindol -5-yl]-3-[4- o ~ (pyrimdin-2 yloxy)phenylJurea NIl \Ni ~i 100
1-[1-(2- ~ rv~~ C26H28N402 i 428.54 429 Di net hyl am noethyl) 1

H i ndol - 5-yl ] - 3-(2net hoxybi phenyl -40 yl)urea 101 1-[1-(2- ~ C26H28N402 ~
428. 54 429—[&(2@1ﬁyih&1’ﬂ1rﬁﬁ)ﬁtli§lhﬁ1mo)- 3l-n1fl:o;biheh§il]43l—(—45pbehd)x@héﬁy‘l)urea‘(SN’mg) was

nmet hoxybl‘eﬁla ?f%é/‘t Fyi+ % H26N40S21 426. 61 427
Di et hy| affdh *ﬁmcrlfe Irﬁ&mlpls 4yﬁfte%fﬂ(tr4 ipn vzal]lwsﬂ&ubx, aﬁnzzktehydeyﬁ% byl ) urea

52 Ex- Na I ht 103
L (2 s et etBlRE B reliom an XY Saf TG T oty Porofu™

- I ndot - SsqfiforarIPe-strengthy, dietiisog hémixed willuhrigangse iibidy (g ALEO4S ; 3-[ 1- ( 2-
; cH3 C21H26N4 366. 47 367 . Di hIa'neh. i Hindol - 1-(4
met ho hennﬁ‘n“t‘is%%ﬁorga%?ﬂ’a%”%@gg tﬁ‘lyﬁ 2Ttllaé‘g ﬂtl %%)a owas cogpentrafgd. %E%GJI@SQ N40
448. 96 44&0@5&%:@%&’!&1@65} pﬂ;%ﬁra'tlve BrPLE: T%us the prcRiu {ha{vn( Pmolecular weight o

di met hyl am noet hyl') 1 Hindol-5-yl]Jurea | 106 1-[1-(2- %\I~ C24H25N552 415 50
416 Di net #31. @QT(GBO@EPMJ))’MS@S&HHZIW%L)W%@N&@BG(J ( o N phenoxypyridin-3

yl) a rea 107 1-[i -(2- | cH3 C26H28N402 428. 54 429 Di net hyl am noet hyl ) -
N i

10  Example 14

1-[2-Ethyl-1-(2-pyrrolidin-1-ylethyl)-1H-benzoimidazol-5-yl}-3-(4-phenoxyphenyl)urea

SUIR Ay
=

1-[4-(2-Pyrrolidinoethylamino)-3-nitrophenyl]-3-(4-phenoxyphenyl)urea was reduced as
15  described in Example 4. The crude product was reacted with triethyl orthopropionate

according to Example 5. The crude product was purified by preparative HPLC. Thus the

product having a molecular weight of 469.59 (CgH31N50,); MS (ESI): 470 (M+H") was

obtained.

20 Example 15

1-[2-Methyl-1-(2-piperidin-1-ylethyl)-1H-benzoimidazol-5-y1]-3-(4-phenoxyphenyl)urea



1 Hindol-5-yl]-3-(4-m ' tolyloxyphenyl)urea i ow 53 Ex- Nane Aniline
Mol ecul ar Mol - [MrH + am formula ecular e wei ht 108 ' 1-[1-(2- ~ cH3 ~
N~ C26H28N402 428.54 429 Di net hyl am noetlhyl) 1

H i ndol -5-yl]-3-(4-0tol yl oxyphenyl) urea 109 1-[1-(2-Di nethyl- o~cH3
CZ6H28N403 444,54 445 am noet hyI) 1 Hindol 5-yl]-3-[4-(3- ~ i

nmet hoxyphenoxy)- ~ ~ ~ ~ x; nyI]urea o The nol ecul e i on peak ([ M+H] +)

was taken £#om, ESI 'gbi]/ Re, exanpl es 51 and 71 -109 were
prepared g di ng ‘ esi s of arrpl s 52 -
Car bonyl di R\ e e dded

1- (2-di net hyl am ethyl) 1H-|ndol-5 25 nmol ) in

dimrethyl formamde (1 m) at 0C. AfteN hour room so tenperature, the
reaction solution was cool ed again to 0§ and the appropri ate am nophenol
(0.25 mol ) was added. After 15 hours at roomtenperature, cesium carbonate
(0.5 mml) and isobutyl iodide (0.5 mmvpl) were added and the sol uti on was
heated at 80C for 2 hours. The reaction solutions were filtered and the
filtrate was washed with sodi um bi carbonate (5% strength) and sodi um

chl ori de s | ution (?%15 strength). The organlcsghase was dried and

concent r at %I'Memlél Etpigendigdurethibsl Hrbengoipiglags)-Jyldaldanhcpex beryDuretus t he
product h nol ecul e
i on peak %éfé%géérﬁdgrsge gcgfebg{j?rij%?Etnggghﬁ% lg)gltu ec}J %@Rgtﬁé\%@'] obt ai ned.
54 Pretur exblncmcethteExsadupbﬁmdﬂﬁ)Eﬁﬁmﬁlerﬁ e ceudofpretiutt way muified dygremraive0. 35
nmol ), po i rbonate (0.7 mmpl), the ap i ate_am ne and

di et hyl f i’giﬂ!fg]%s ‘%f"c PrRdpct Ay ingeaymalecilar Weigh 9@{6 i?r(géﬂfhdﬂ-‘r@) M&RdESBact i on
sol uti on yagNriHaK&buMIAegvashed with sodium chloride sol uti on (5%
strength). %e 5 or gani ¢ phase was dried and concentrated. The
4-nitroaniline obtained as crude product

1-[2-Methyl-1-(2-piperidin-1-ylethyl)-1H-benzoimidazol-5-yl]-3-(4-phenoxyphenyl)urea

10 The compound was prepared from 1-(4-fluoro-3-nitrophenyl)-3-(4-phenoxyphenyl)urea
and 1-(2-aminoethyl)piperidine (60°C, 4 h), as described in Example 4. Melting point
(ethyl acetate/hexane): 163-165°C.

Example 16

15 1-[1-(1-Ethylpyrrolidin-2-ylmethyl)-2-methyl-1H-benzoimidazol-5-yl]-3-(4-phenoxy-
phenyl)urea



was dissolved in glacial acetic acid (1 m) and zinc dust (0.25 g) was
added. After a reaction time of 3 hours, the reaction solution was diluted
with. ethyl acetate (10 m), filtered ar? the filtrate was washed with

sodi um chl ori de solution (5% strength). The filtrate was dried and
concentrated. The obtai ned crude product, 4 substituted aniline, was 10

o R L AU S s

op
cycl ohexytdiatdiyds-dederiviet irpBkanylke paTheerude ﬁ)ﬂ)dﬂtttvt?z&pbﬁlﬂad wiyrrol i dine 15
2,5-dinethyl -1 §4 ni trophenyl ) pyrrolidi ne
1- (4-ni t rH’p?HB'IJI‘?}' hoagetate Jasgleseriied iy BxayppleiddiThe crude product was purified by

2, 6-di net 4 r Sreigs! sht l'i ne
2-nethy|- k %???g% e?&Fﬁ Eg@?&lngrgﬂﬁ3§k§% ?&%g ﬁ nltg%(ﬁéhﬁf)gygeridine
3- et hy/| - MS @&S1): Y70 (Me-bl) as pletaindd.ne

3, 3-di net hyl - 1- (4-ni trophenyl) pi peri di ne

3, 5-di nmet hyl -1- (4-ni trophenyl ) pi peri di ne

1- (4- ni trophenyl) - 4-phenyl pi peri di ne 55

4- et hyl - 1- (4-ni trophenyl ) pi peri di ne

2- (4-ni tr oagmE) obidfir-2§ith&@hykrRing PG ki tsPheivd } B-=@4phehéx dzaZepan
benzyl et h{/{I E{?ﬁ n}fytlpr%?)henyl?am n}e@% ma}t)hyltﬂ§IJ ﬂtﬁ%ro«gﬁ%nyl )’%ﬁgﬁg%dﬁw am ne

but yl met h I -(4 ni trophenyl ) am ne benzyl butyl - (4-nji trophenyl)am ne
di but y! - %FQIPMWS)%%&W@ from 1-(4-flioro- 3 n1tropheny1) -3- (4 phenoxyphenyl)urea

(4aR, 8aS) T%% g‘h Rigt l eny r& i&r T O:fﬁsgﬁrﬁ'fnﬁ ?@d"tnglh') N8 dt&ribed in Example 4.

2- met hyl - ni t I ne

5- et hy(b 2 Mt ipypoint- (étahyhadetamq:ﬂmaayé)) p2pes2°d. ne
met hyl - (4-ni t rophenyl ) pyri di ne- 3-yl net hyl am ne
3-(4-nitrophenyl)-3-azabi cycl o[ 3. 2. 2] nonane

Example 17

1-(2-Dimethylaminomethyl-1H-benzoimidazol-5-yl)-3-(4-phenoxyphenyl)urea

YRt

15

1-[4-(2,4-Dimethoxybenzylamino)-3-nitrophenyl]-3-(4-phenoxyphenyl)urea (75 mg) was
reduced as described in Example 4. The reduced product was reacted with
dimethylaminoacetic acid (1 mmol), HATU (1 mmol) and diisopropylamine (2 mmotl) in
dimethylformamide (3 ml). After 3 hours, the mixture was distributed between ethyl

20  acetate and a sodium carbonate solution. The organic phase was dried and concentrated.
The crude product was purified by preparative HPLC. Thus the intermediate (N-{2-amino-
5-[3-(4-phenoxyphenyl)ureido]phenyl}-2-dimethylaminoacetamide) having a molecular
weight of 419.49 (Cx3HzsNsO3); MS (ESI): 420 (M+H") was obtained.



2-isopropyl -1-(4-nitrophenyl)pyrrolidine 15
2-1sobutyl -1-(4- nltrophenyl)pyrrolldlne33
1- (4-ni trophenyl) - 3- phenyl pyrrolidi ne

1- (4-nitrophenyl)-3-trifluoromnethyl pi peridine
(4aR, 8aR) - 2- (4- nitrophenyl)dekahydroisoquinoIine

of i ho. - e sl Fhebba A s sk R RPEH b S RE AR U b mBo b 4 D i

in the ESenionss uﬁwqtmmacﬁhﬁa The travé ﬁﬁ)dﬂctsubki%%iulrfﬁéﬂ 8¢ pedpatative SIPART. Thus
pr epar ed: 56, 4- azgcan- 1-yl phenyl am

N-cycl oheth IPr%“%QWH%WQEﬁW!LW&%F foﬁ(ﬂéll(cpﬁasm(?ﬂi MS1ESDp ARV &H he
4-(2,5- dlﬁgd Lgﬁirolldln 1-yl)phenylarnine 5
ydr o-

4- (3, 6-di pyri di n-1-yl ) phenyl am ne _

4- (2, 6-di met hyl nor phol i n-4-yl) phenyl am ne 4-thi onor phol i n- 4-yl phenyl ani ne
4- (2- et hyl pi peri di n-1-yl) phenyl am ne 4-(2-ethyl pi peridin-1-yl)phenyl am ne
1o 4-(3-nmethyl pi peridi n-1-yl)phenyl am ne

4- (3, 3-di |, pi.pe |d| la

4- E 3. 5-di ﬁ%%ﬂ--ﬁ:}l%& qo&ylhenfy%p'gugql}gﬂétrg%q{gl]-3-(4-phen0xyphenyl)urea

4- (4- phenyl pi peri di n-1-yl) phenyl am ne

4- 24 r net nyd @ndssuind iwis bropajdatediy I1 mf[iﬁ)rd—§ n1trophenyl) 3-(4- phenoxyphenyl)urea

4-

3, 4-di hydro- 1Hi soqui nol i n- 2- | am ne 4-azepan-1- %[R henyl am ne
€

N- benzyl - M%ﬂﬂypg@%gzﬂammg,( é2 h) as descrlbed in Example 4, ing point
N- et hyl - %%%@&5!*??&@%% 1, 4-di am ne N-butyl - N-net hyl benzene- 1, 4-di am ne

20 N-benz enzene-'1, 4-di ani ne

10
Example 18

1-[1-(2-Dimethylaminoethyl)-2,3-dimethyl-1H-indol-5-yl]-3-(4-phenoxyphenyl)urea

O Cr NTYN%M\

15 The compound was prepared from 1-(2-dimethylaminoethyl)-2,3-dimethyl-1H-indol-5-
ylamine and 4-phenoxyaniline, as described in Example 1. The crude product was purified
by preparative HPLC. Thus the product having a molecular weight of 442.57
(C27H30N403); MS (ESI): 443 (M+H™) was obtained.

20 1-(2-Dimethylaminoethyl)-2,3-dimethyl-1H-indol-5-ylamine

The compound was obtained by hydrogenation of [2-(2,3-dimethyl-5-nitroindol-1-
yl)ethyl]dimethylamine, as described in Example 3. Thus the product having a molecular

weight of 231.34 (Cy4H,;N3); MS (ESI): 232 (M+H") was obtained.



N, N- di but yl benzene- 1, 4-di am ne 57
(4aR, 8aS) - 4- (oct ahydr oi soqui nol i n-2-yl )ﬁhenyl anm ne
4- (2-met hyl pyrrolidin-1-yl)phenyl am ne
4- (5- et hyl - 2- met hyl pi peri di n- 1-yl ) phenyl am ne
N- et hyl - N- pyri di n- 3-yl net hyl benzene-1, 4-diamne 5
4-((1S,5R) -1, 3,3-trirnet hyl -6-azabi cycl o 3. 2. 1] oct - 6-yl ) phenyl am ne
-(3-azabi cycl o[ 3. 2. 2] non- 3-yl ) phenyl am ne
2-isopropyl pyrrolidin-1-yl)phenyl am ne
2- i sobj@-(2,3Pimethylds -nitdoiydol {1 hdfyhyadimethylamine
3- phenyl pyrrol i di n-1-yl) phenyl am ne 10

(
(
ES trlf ridi 1 I
4aR, 8aR) %88976 o é%ﬁ%)‘%ﬁé %%%%dlwhylo’%mmelH -indole
S

ubsti t Qn@éﬂahydﬂ%ﬁlréd Flt(ﬁﬁ'l%gp@“@ A&re?\y@th{gt%s 82486 ttsﬂpgfalu?&,ul e ion peak
in the ES SS spectrum le 110 4 enoxypheny

[ 1- (2-i nﬁmwh)dtamimoeihhmhjorﬂdﬂ-(hydiothlﬁn@d ]lc]ag)bms&tddedihnd e Gxixture WaQhbv The

d wa d di ti he
car bony! A 1k R S80S Ths Ve AR P e pPo et shenoxyphenol.
Thus the gicRidtnhethdé! The Grgdfic 'ﬁﬁﬁs@%ﬂs@fne%h&%nd@ﬁtré’té@ THE crfeRPTERNP A ~
(ESI): 416 (MrH+) was obtai ned Exa

anpl e
1- (2- 1 mi dewrdiedvia chrematperaphensifica gPL (eheat: d&h;qrymsth@ma/mh@amdﬁpneﬁws) urea N
INP =~ ~ fe 'Br(%uct having a molecular weight of 261.33 (C14H19N;0,); MS (ESI): 262 (M+H")

4
4-
4-
4-
4-
(
4-

10  was obtained.
Example 19

1-[1-(2-Dimethylaminoethyl)-2-methyl-1H-indol-5-y!1]-3-(4-phenoxyphenyl)urea

QY NTTN%M\

15 The compound was prepared from 1-(2-dimethylaminoethyl)-2-methyl-1H-indol-5-
ylamine and 4-phenoxyaniline, as described in Example 1. The crude product was purified
by preparative HPLC. Thus the product having a molecular weight of 428.54
(Cy6H28N403); MS (ESI): 428 (M+H") was obtained.

20  1-(2-Dimethylaminoethyl)-2-methyl-1H-indol-5-ylamine

The compound was obtained by hydrogenation of [2-(2-methyl-5-nitroindol-1-
yl)ethyl]dimethylamine, as described in Example 3. Thus the product having a molecular
weight of 217.32 (Ci3H19N3); MS (ESI): 218 (M+H") was obtained.



Mesyl chloride (47,ul) was added to

1- (2- hydr oxynet hyl - 1- net hyl - 1H-i ndol - 5-yl ) - 3- (4phenoxyphenyl )urea (0.2 Q)
and triethylamne (0.16 m) in dichlor thane (4 m) at O0C. After 10

m nutes, imdazole (185 ng) was added. After 12 hours, the reaction
solution was washed wi th sodium chloride solution, dried and concentr at ed.
The crude product was purified by preparative HPLC. Thus the product having
a nol ecul ar wei ght of 437.51 (C26H23N5~2)~ M5 (ESI): 438 (M-H+) was
obt ai ned. 10

1- (2- Hydr [ax@rdeiny-5-hittathdol! - Hhtthyijiethylaning- ( 4- phenoxyphenyl ) ur ea

(5- Ami no- 1- net hyl - 1H-i ndol - 2-yl ) met hanol was reacted wi th 4-phenoxyaniline
and carb | di i m dazol e, as .described in Exappl.e. 1. Thus the product having
ol acul bhe SRRTNMAS 5 Sispaied T SDARE-PUOI RS andsf et R owAY

obt ai ned. ; HRM: hyks ' - :

(1- Met hyl cidorid thﬁ‘i“‘i’ﬁ“?ﬁ%‘ﬁﬁ?@ i;f‘%ﬁgllte Egﬂgﬂi@s\,{,ﬁ% bfr@%‘?gigagirﬁtaerﬂdggulﬁre‘g??ll"boefd in
Exanplse R47TIHUE13HieNgD)rMSt (ESHY R48)(M+HD) wasbtdainedi ght of 176. 22
(CloH12N20); Ms (ESI): 177 (MtH+) was obtai ned. 20 Exanple 112

1-[ 1- Met hyl - 2- (2- et hyl - 4, 5- di hydr oi m dazol - 1-yl net hyl )-1Hi ndol -5-yl]-3-(4
phenoxyphenyl ) ur ea 50 N\ /Np ~~ N O ~N The conpound was prepared from
1- (2- hydr oxynet hyl - 1- met hyl - 1Hi ndol - 5-yl ) - 3- (4phenoxyphenyl ) urea and

2-met hyl - 4, 5-di hydroi m dazol e, as described in Exanple 111. Thus the
product having a nol ecul ar wei ght of 453,55 (C2~H2~N502); Ms (ESI): 454
(M+H+) was obt ai ned. Exanple 113

1- (2- Cycl ohexyl am nonet hyl - 1- net hyl - 1Hi ndol - 5-yl ) - 3- (4- phenoxyphenyl ) ur ea
N /NOI / N O~ Hto The conmpound was prepared from

1- (2- hydr oxynet hyl - 1- et hyl - 1H-i ndol - 5-yl ) - 3- (4 phenoxyphenyl )urea and

cycl ohexyl am ne, as described in Exanple 111. Thus the product having a

nol ecul ar wei ght of 468.60 (C29H32N402); MS (ESI): 469 (MtH+) was obt ai ned.
Exanpl e 114 15

1-[ 2- (3- D nmet hyl am nopyrrolidin-1-yl met hyl)-1-net hyl - 1Hi ndol - 5-yl ] - 3- (4- ph
enoxy phenyl)urea N\ /N



O~ ~ NON- 60 The conpound was prepared from

1- (2- hydr oxynet hyl - 1- net hyl - 1H-i ndol - S;é,yl ) - 3- (4phenoxyphenyl ) urea and

3-di met hyd am nopyrrolidine, as describ q in Exanpl e 111. Thus the product
havi ng a nol ecul ar wei ght of 483.62 (CZyH33N5Qz); MS (ESI): 484 (MtH+) was
obt ai ned. Exanple 115

1-[ 2- (4- Hydr oxypi peridin-1-yl met hyl)-1-net hyl - 1H i ndol - 5-yl ] - 3- (4- phenoxyph
enyl )ureag%ﬁé_N O~ ~ N O OH The conmpound was prepared from

1- ( 2- hydr t hyl - 1- met hyl - 1Hi ndol -5-yl )-3-(4 1o phenoxyphenyl)urea and
4- hydr oxypi peridin, as described in Exanple 111. Thus the product having a
mol ecul ar Exwhgls ofcthe fofhufeSl ( C2gH30NACB); MS (ESI): 471 (M+H+) was obt ai ned.
Exanple 116 15 1-]

1- Met hyl - 2- (4- phenyl pi peri di n-1-yl nmet hyl ) - 1Hi ndol - 5-yl ] - 3- (4- phenoxyphenyl
Jurea N\ /N O~ ~ NO 61)The conpound was prepared from

1- (2- hydr oxynet hyl - 1- net hy{- 1H-i ndol - 5-yl ) - 3- (4phenoxyphenyl ) urea and

4- phenyl pi peri di ne, as degcrif@d i n Exanpl e Thus the product having a
mol ecul ar meight/gg 53%36 4HRMNA~2) ~ NE{%E%?X- 531 (M+H+) was obt ai ned.

Example 117 N-(1-
yl 'Yn /f@l thyl }pyrrolidin-3yl)a
The c@gnpound\was prepared from
-41) - 3- (Ryhenoxyphenyl )urea and

1- Met hyl -5-[ 3-( -pr% oxy
cetarnide N\ /N[O ~
R ‘ I n Exanpl . Thus the product
t of 97.R620 (C2yH3~NsB); Ms (ESI): 498 (MtH+) was

1- ( 2- hydr gyt hyigZ-Thethy
pyrrolidin-3-ylacetam
havi ng a nol ecul ar wei

X

5  where the moiety x; is

wd N
m\
O N N—

\__/

and x; is
D B
~”
)E'\ \j/ X,
L
A—x~ a7

10

and x; is listed in the column denoted “aniline” of the table below.



1- (4- Phenoxyphenyl ) -3-(2-pyrrolidin-1-yl nethyl benzofuran-5-yl)urea N\ /N O
O N The conpound was prepared from

2-pyrrolidin-1-yl net hyl benzof ur an- 5-yl alfine and 4 phenoxyani |l i ne,
|l e 1. Thus the product having a nol ecul ar vvel ght of 20
428 (IVHH+) was obt ai ned.

described in

427.51 (C26H25N3~3)~ MB (ESI):

Exanp

as

2- rrol i ghomd=yimethytbenzo 5=—ytantme—Te rret Syt
hyglr/ogen i bnN%@l'él-(S?Ei t rob(frilﬁzméura)r/l 2 yl met hygﬁﬁéﬂﬁgl i dllﬂgI i ,mﬁ' ¢r
i n Exanpl | Thus the produ¢t having a nol ecul ght 6. 29
(C13H-6N2BIE | MBS (ESI)- 217 (M-HH) was obtn- ned- We'ght
1-(5-Nitr enHﬂ'uran 2 | met hyl ) pyrrols é'\{hecgg'ﬁm Nd’émpﬁoepar@ff
(5- ni t r obenzolQyelghexyimethet hanol |, asi bed i n Exanpl e[3. Thus the
product hjavi menaolaseedliB-&r-(2nei ght 727 (C13H14N203)i | M5 10 |(ESI):
( MEH+) obdimetwiamipgethyl: r pdenzof lir an- 2 yl ) met hanol The!conpoynd was
prepared oy nHdingdol-ewlle®anet hyN 5-#i t r obenzof urlan 2- carboxyl ate, as
descri bed| i n|Exanpl e 3. Thus|the product having a nol ecul ar wei ght of
193. 16 15 (COH-N04): NS (ESI}): 1Q4 (MEHE) _was dbt aji ned anrml el119 2(
1- (4- Phenl@;lyrihBﬂyl) 3- (2- pyr 1 olirdj n- 1- 34 Mt@ﬁ@d@@ﬁ% mﬂ%rﬁﬁ) yl 33
IN O ~ ~ [S O|(Cyeokexyethy- was are om
2- pyrrol i di namigd)pbemyfltbBrEo| b -yl anijne and 4- phenoxycmi l i ne
descri bed| i n ditvathglamirioetighus |t he pr@%uct havi ng a nol ecul ar wei ght of
443. 57 (Jz6H2BNBOQS)-yijuvBa (ESI ) : 4447 (*M+H+) was |obtained. | 63
2-Pyrrolidin-1-yl net hyl benzo| b] t hi ophen-5-yl an|ne |
|
22 1-[1-(2- N C23H29N50 | 391.52| 392
Dimethylaminoethyl)- /©/ %, I
,1H-indol-5-yI]-3-(4- N I
'pyrrolidin-1- C/
Ylphenyl)urea !
23 :1-[1-(2- N C25H33N50 419.57 420
.Dimethylaminoethyl)- | H:& /©/ %
i1H-indol-5-yl]-3-[4- N
(2,5- dlmethylpyrrohdln-l
1 -yl)phenyljurea 5 CH,
|
24 !1-[4-(3,6-Dihydro-2H- ! N C24H29N50 | 403.53 404
pyridin-1-yl)phenyl]-3- | /©/ %
[1-(2- | N
dimethylaminoethyl)- | @
1H-indol-5-yllurea
|
25 |1-[1-(2- N._ |C25H33N502 | 435.57; 436
Dimethylaminoethyl)- e /©/ %
1H-indol-5-yl]-3-[4- 3 N
(2!6' 1/\
dimethylmorpholin-4-
yl)phenyljurea CH,

by
i bed

from

247

ea N\

as



The conpound was prepared by hydrogenation of 1-(5-nitrobenzo[b]thiophen-2

yl met hyl ) pyrrolidine,
nol ecul ar- wei ght of 232. 35 (C13HL6N2S);

MB (ESI):

as described in Exarrpl e 3. Thus the product having a
38 233 (M+H+) was obt ai ned.

1- (5-Ni trobenzo[ b] t hi ophen-2-yl net hyl ) pyrrolidi ne The conpound was prepared

from (5-ni trobenzo[ b]t hi ophen-2-yl) net hanol ,
Thus t he product havi ng a nol ecul ar wei ght of 262 33 (CI 3H~4N2028)

as described in Exanple 3.

I\/BlO

ESI 2 wWas obtarT 5=—NrtTobenzo fren= AL |uu The
((:orrpz)und Ex}s N|c;alrpfer(foar ed by recﬁfcﬂw%n of net hyl L5F"Ir?lll%’M&t’;enzo ‘it{n W
2-car boxy%ﬁfe, as descri bed |i n Exanpl e 3. Thus roduc CHIRY ng a
nol ecul ar{Pfel-ght —of 1520923 (COH-NO3S) M5 ([ESL)- 210 W‘éit has
obt ai ned.|“Fn @n@ral, al| off the bag Bﬁgoun@g ﬁ'@ggﬁpged%ﬁé obt44Hed
ei ther ag frlgmﬁgﬁ’@é“'ﬁﬁ’ethw)the for a salt |of one of the follow ng
aci ds: fdrm ¢ Hhedal-5yi-B3fBuor et e d or hydrochl oric paci d. 64
claim 1. A doapomhwlind-whe formilal, 5R5 ,D0g NRL E ~~ ~ U Y-N-R§ ~L O
| ~ 1 A-X G /phenfuré® R2 | ijn Which 10 A is (dl-C$)al kyl,
(Co-C8) allkyl enearyl; a 3- tag 12-nenbered nono-| or bicycligc ring|which|my
contain gne-or npre heteroations fromthe group_consistinglof N [O and{S and
the 3- td212|lndnBered ring may c,(,:,arr Nher o@B5HBBNER: 5| 40887hs H20Q)
Br, N02, |CF3|Dimsthgiargnoetiyl)-(d Y aryI CON( R37) (R38), N{ R39) (IR40)
OH, O (d| Co)ldd-indbl-5-9]-3H~(2Z6 C~- C6) al kyl ; X is a|bond,
C(R8) (R9)|, C(nuehgpipRrdih;1-0, @ S SO 802, CO
yl)phenyllurea
28 |1-[1-(2- H,C N, |C26H35N50 | 433.60 434
Dimethylaminoethyl)- /©/ X,
1H-indol-5-yl]-3-[4-(2- N
ethylpiperidin-1-
yl)phenyl]urea
29 |1-[1-(2- N, |C25H33N50 | 419.57| 420
Dimethylaminoethyl)- /@ X
1H-indol-5-yl]-3-[4-(3- | N
methylpiperidin-1- \Q
yl)phenyl]urea |
30 [1-[-(2- N |C26H35N50 | 433.60| 434
Dimethylaminoethyl)- | H¢ /©/ X
1H-indol-5-yi]-3-[4- HSC@ ;
(3,3-dimethylpiperidin- |
1-yl)phenyljurea '
|
|




20 R8, R9, R10, Rl11, R12 are independently of one another H, (d -0C6)alkyl;
Dis N C(R41); EISN C(R42); 25 Gis N, C(R43); ‘. ~. 65 Lis N,
C(R44); Rl, R2, R3, R41, R42, R43, R44 Bre i ndependently of one another 5
H F, d, Br, J, OH CF3, NO2, CN, OCF3, O (C~-Co6)alkyl,

(d - C4) al koxyal kyl , S (C~-C6) aI kyl, (C~-C6)al kyl, (C2-C6)alkenyl,

C3-C8) cycl oaI kyI O(C3 C8) cycl oaI kyI (C3 C8) cycl oaI kenyl ,

(

O-(C3 C8) CT ' geTyT, \\.,4 64 y||y|, \w-w} ' lcaly ;

-0 (Co- (Bgal ky?rgnearyl S- ar%mhﬁl( R13) (R14) , 39\5 cooifol- | M+H]+

coo- (C - A8l kyl, 1o CON(RL5) (RL16), N(RL7)CO(R %U“U'N(ng) golaR0), colRrel),
a 5- to 71P¥enber nrl het erocycle having 1-4 hetefloatons; RI weights [ar e

A+

i ndependdi | Y1 -Br@ne another| H, (C~- CB}2 My G26H{35N50 ah 3360 |t ogé4ler
wi th the [ni t iRigE@hvaniRetYAhi ch they ar bonded forma 5-|to 6menber ed
ring, whdre, |thhindokSylSe4of t'ﬁ Bred i ng, a CH2 group may be

repl aced |by (Bd&-digetmperidire ar e ependently of one another H,
(C~-06) al|kyl ;1-@MphenylRirBa and :‘R16 tdget her with the nitrogen atom|to whilch
they are bonded forma 5- to 6nentyered ring, where, in the casejof thsg
6- nenber ;m a CH2 group may bhe replaced hy Oor S; Rl7, R19 are
independeﬁ?l -Br(2one another H, (O -0 ~x HBORBENSRRO| 481 65r e 482
i ndependdnt | yDigfetiytemianethiler ( C~- Cs al aryl; Bis N(Rk4), O 30 R44 is
H (C~ - d5) al WyHindoRS yi]S-[#: (4 C~- C) IWis N C(R5); | 66 RIS is H
(C~- 08) al[ky! |prenylbipetidinond tjo SN, O(Re6); 5 R26 is|H, (O[-cs)allkyl,
aryl, (Cd-C8)ypkghgesr yl, 4 d to Y; Uis O S NR27), -C(R30)=N-,

- NeC(R31)|-; | |

~

)

33 [1-[1-(2- : N., C25H33N50 i419.57' 420
Dimethylaminoethyl)- O X
1H-indol-5-yl]-3-[4-(4- N
methylpiperidin-1- .
yl)phenyljurea |G
i |
34 .1-(4-Azepan-1- N__ C25H33N50 419.57 420
lylphenyl)-3-[1-(2- /©/ %
dimethylaminoethyl)- N
t1H-indol-5-yljurea

35 |1-[4- N C27H31N50 441.58 442
(Benzylmethylamino) /©/ %
phenyl]-3-[1-(2- e

dimethylaminoethyl)-
1H-indol-5-ylJurea

36 1-[1-(2-Dimethyl- C28H33N50 | 455.61] 456
aminoethyl)-1H-indol- ©\ N -_
/@/ N ,

5-yl]-3[4-(methyl-

phenethylamino)- ,
phenyijurea N |
_ & ‘




lo R27,

R30,
to Y; Y is (C--C8)al kyl ene,

R31 are independently of one anot her
i n which one or

H (d-0C6)al kyl,
nore carbons may be replaced by

a bond

O S SO-:SOz, C(R32)(R33), CO C(R34)( 5) or N(R36); 15 R32, R33, R34,
R35, R36 are |ndependently of one another H, (C--C6)alkyl, aryl; R6, R7 are
|ndependently of one another H (d - C6)a|ky| (CB C%)cycloalkyl or R6 and
Y or R6 afgEl- gettrer—wth Ttrogen—atom f L are 5
form 20 a ‘tt(lafn menber ed rlAMﬁ}én whi ch one oerledU'acarb ﬁlzl may‘['gw_‘jdF
repl aced 'n12 N or S and the 3- to 8-nenbered VﬁWB may caPPYak urt her
substi t ue such-as (("I ("R\ o |1\l| —af \ll CONR3 A (R38) N( —|
O ( Cl- C5) £7k 1-[4,003 - CB) &ty ; 25 R37 R3gC2a3N4Q 0 af‘%9 %ﬁdepé}qgmtly
of one anathe@”“qo ¥ﬂ3<l ; and i ollogi cal |y acceptable salts
t hereof. RO 2d'm&hy of Tt h fo " s dl ai med 1n claim1, wherpin A
is (C2-C7)al kit 'nd@bﬁyﬂg)aél kyl eneagy 67 a 4- to 10- menbered npno- of
bicyclic [ing which may contain ome or nore hetieroatons frjomthe; group
consisting of N, Oand S, and the %%k to 10nmenbered ring may carrly further
subst it uehts such as F_C., Br, NO2,_CE3, (C-C6yalkyl, arlyl,
CON( R37) ( [R88)[1-[ gylowe) O (P - CB) al kyl, or ‘GRNHBTNED- G6¥83.86) ; #8#E a
bond, C(RB)(F@)"“OXBheI\\UF&ﬁg( 2, 2819, R12 are independently of ope
another H (i mineethylp Dls 41): Ei's N, C(R42); 15 Gis N,
C(R43); L|is Nj-indoRaxllureahere t he | otal nunber ;of the nitrlogen atons
defined by D E, Gand L is O, or 2; 20 R1, R2, R3, R41,| R42, R43, RUH4
are i ndepgndently of one anot H F d, Br CF3 NO2, C>(CI-C6)aIky ,
(C~-Co)al kyl, (C3-Cg)cycloal kyl CXC3-CB)cycIoaIka (C2 de) al kynyl ,
(Co- C8) al |89 ehdéryl, - O (Co- CFpal kyl enearyl, S- @237/H39Nl§®213) 4#9.83, S@ABOLHS,
COO- (C~- Cp) al Dydutylaﬁlndmhd(rﬂmls R,7) CO(R18), N(R19) S02(R20), CQ(R21);
R13, R14 gre |Biiti¢pendent|y off one her H, (G~-C6)al kyl,l or RL3 and R14
t oget her Mtl]ﬂﬁmmwumw@gmy%at o which they dare bonded florma 5- to p30
menber ed [i NngyHYAEN-S- ”U@d: case~f the 6-nenmbered ring, :a CH2 group pay
be replacgd hy O or g' R16 ar'e independently of one another H
(C~-Co) al kyl ’
40 [1-[1-(2-Dimethyl- N |C28H37N50 | 459.64 460

aminoethyl)-1H-indol- /©/ X

5-yl}-3-[(4aR,8a8S)-4- N ;

{(octahydroisoquinolin- i

l2-yl)phenyllurea :

|

41 [1-[1-(2- N C24H31N50 405.55! 406

Dimethylaminoethyl)- | MG /©/ X, |

1H-indol-5-yl]-3-[4-(2- N |

methylpyrrolidin-1- | :

yhphenyljurea ‘

|




68 or
forma b5-

to 6nmenbered ring, where,
CH2 group' may be replaced by Oor S; 5

R15 and R16 together with the nitrogen atomto which they are bonded
i he case of the 6-nenbered ring,
17, R19 are independently of one

a

another H, (d-C6)alkyl; R18, R20, R21 are independently of one another
(C~-Co)al kyl, aryl; Bis N(R24) O to RR4 is H, (C~-C6)a| kyI RSis H,

d - C6) al R2Z5—Ts+H— (¢t | — T EqR26) ;
(20 R26)i S l\t e-CG) al kyI, ryf",nea bond to g{ ?ﬂé&@y )
-N=C(R31)}, P5 R27, R31 are i ndependent |y of o %t her yl, a
bond to Y s (C CJTL)a.lky! ene, in vma ch a—carbop -y be SOz,
C(R32) (R3 1c@)‘3r DRS) 0 K2, Y Ra6 ar - hifdNERdentd4y-
anot her m@g)y tY;{)r‘yI; re i ndependently of one anotherl H,

( C~- C6) al kyl 1"(@9‘3@)’ dfda kgl , v 89 or R6 and Y or R6 and R7 {oget har
with the pited@edd-atom to whi hey are bonded forma 4-|to 7-nmenberdd

ring in methgpiperidiorle car bons may be replaced by O, Njor S and thg 4-
to 7-menber egyl)pherylloma carry| furtther substituepts such as|(d -Co)al kyl|,
ary|, CONCR3ID (R38) N( mQ\(_‘.0)1 OH or !\_IH(‘(Y\ 5 (‘R\al l(\/ . R37| R38_|R39,
RA0 are ifidefdid@hlimetiyt one H, (C-~- C5)GA6HAONG L | 1442.567| 443
physi ol og calawn%@@p*t"é'md@ sjallt s thereof to 3l A corrpounj of the fornula I
as clained i ®¥83fHer of clais — reinAis(C3-3~)aIk)I,

( Co- C2) al ky! Hmetiwlpyriding-4 5.1 t o 1red noho- or bicyelic ring whilch
may contaj n yimethdamnolpheaylbat oneyf Mo t he grolp consistihg of N, O afd S,
and the 5 t®M%nenbered ring may';H arry further substituents such as H, d,
Br, NO2, [CE3|. (C~-C6)alkyl laryl, o(o C6\a|kv| ar NHOO( €~-C6) al kyl ; |20 X
is a bond{44C(R¥)BRO), O N(RL2); RS, B8 af@7HISRSEN de 5B 10f oMb
another H ((Azabisyebid2.2inonils N, C(R 25 ’é s N, Q(R42); Gis N C(RrR43):
30 L is N CEphenylhade(2-he total Yoef of the nitrogeniatons | defingd by
D, E, G and ldimsth§laminoethyl)-
1H-indol-5-yljlurea H
45 |1-[1-(2- N C26H35N50 433.60 434
Dimethylaminoethyl)- /©/ X,
1H-indol-5-yI]-3-[4-(2- N
isopropylpyrrolidin-1- CH
yl)phenylurea :
CH,
46 |1-[1-(2- N IC27H37N50 | 447.63 448
Dimethylaminoethyl)- /©/ X |
1H-indol-5-yl]-3-[4-(2- N i
isobutylpyrrolidin-1- i
yl)phenyljurea ;
H,C '
47 1-[1-(2- 029H33N50 467.62 468
Dimethylaminoethyl)- /©/
1H-indol-5-yI]-3-[4-(3- : @\C,
phenylpyrrolidin-1-
yl)phenyllurea ,
|




or 1; |

anotherH, F, d, CF3, N02, O (d-C6)a
O (C3- CB)xycl oal kyl

14), COO
CQ(R21);5
Rl6are i

i ndependeg
i ndependeg
(Cl-CB)aI

r T70 Rl, R2, R3, R41, R42, R4A3, R44 are independently of one
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kyl,
aIkernearyé,
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H, (d-06)alkyl, RL5

Co6) al kyl ,
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(4aR,8aR)-2-(4-nitrophenyl)dekahydroisoquinoline
(1S,5R)-1,3,3-trimethyl-6-(4-nitrophenyl)-6-azabicyclo[3.2.1]octane

20  All of the 4-nitroanilines listed above showed the expected molecule ion peak in the ESI

mass spectrum.

The following 4-substituted anilines were prepared:
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4-azepan-1-ylphenylamine
N-benzyl-N-methylbenzene-1,4-diamine
N-methyl-N-phenethylbenzene-1,4-diamine
N-butyl-N-methylbenzene-1,4-diamine

20  N-benzyl-N-butylbenzene-1,4-diamine

N,N-dibutylbenzene-1,4-diamine
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5  4-((1S,5R)-1,3,3-trimethyl-6-azabicyclo[3.2.1]oct-6-yl)phenylamine
4-(3-azabicyclo[3.2.2]non-3-yl)phenylamine
4-(2-isopropylpyrrolidin-1-yl)phenylamine
4-(2-isobutylpyrrolidin-1-yl)phenylamine
4-(3-phenylpyrrolidin-1-yl)phenylamine
10  4-(3-trifluoromethylpiperidin-1-yl)phenylamine

(4aR,8aR)-4-(octahydroisoquinolin-2-yl)phenylamine.

All of the 4-substituted anilines listed above showed the expected molecule ion peak in the

ESI mass spectrum.

15 Example 110
4-Phenoxyphenyl [1-(2-dimethylaminoethyl)-1H-indol-5-yl]carbamate

0] N
SUCR RS
0
0 N |
N\
The compound was prepared according to Example 1 by reacting the carbonyldiimidazole-

activated indolamine with deprotonated 4-phenoxyphenol. Thus the product having a

20  molecular weight of 415.50 (CpsH25N303); MS (ESI): 416 (M+H") was obtained.
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1-(2-Imidazol-1-ylmethyl-1-methyl-1H-indol-5-y1)-3-(4-phenoxyphenyl)urea

gt

Mesyl chloride (47 ul) was added to 1-(2-hydroxymethyl-1-methyl-1H-indol-5-y1)-3~(4-
phenoxyphenyl)urea (0.2 g) and triethylamine (0.16 ml) in dichloromethane (4 ml) at 0°C.

After 1

0 minutes, imidazole (185 mg) was added. After 12 hours, the reaction solution was

washed with sodium chloride solution, dried and concentrated. The crude product was

purified by preparative HPLC. Thus the product having a molecular weight of 437.51
(C26H23N50,); MS (ESI): 438 (M+H™) was obtained.

1-(2-Hydroxymethyl-1-methyl-1H-indol-5-yl)-3-(4-phenoxyphenyl)urea

(5-Amino-1-methyl-1H-indol-2-yl)methanol was reacted with 4-phenoxyaniline and

carbonyldiimidazole, as described in Example 1. Thus the product having a molecular

weight

of 387.44 (C3H21N305); MS (ESI): 388 (M+H") was obtained.

(5-Amino-1-methyl-1H-indol-2-yl)methanol

(1-Methyl-5-nitro-1H-indol-2-yl)methanol was hydrogenated as described in Example 3.
Thus the product having a molecular weight of 176.22 (C;oH;2N,0); MS (ESI): 177
(M+H") was obtained.

Example 112

1-[1-Methyl-2-(2-methyl-4,5-dihydroimidazol-1-ylmethyl)-1H-indol-5-y1]-3-(4-

phenoxyphenyl)urea
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The compound was prepared from 1-(2-hydroxymethyl-1-methyl-1H-indol-5-y1)-3-(4-
phenoxyphenyl)urea and 2-methyl-4,5-dihydroimidazole, as described in Example 111.
Thus the product having a molecular weight of 453,55 (C27H27Ns0); MS (ESI): 454

5 (M+H") was obtained.

Example 113

1-(2-Cyclohexylaminomethyl-1-methyl-1H-indol-5-yl)-3-(4-phenoxyphenyl)urea

OOV TN

10  The compound was prepared from 1-(2-hydroxymethyl-1-methyl-1H-indol-5-y1)-3-(4-
phenoxyphenyl)urea and cyclohexylamine, as described in Example 111. Thus the product
having a molecular weight of 468.60 (C20H3,N40,); MS (ESI): 469 (M+H*) was obtained.

Example 114

15  1-[2-(3-Dimethylaminopyrrolidin-1-ylmethyl)-1-methyl-1H-indol-5-y1]-3-(4-phenoxy-
phenyl)urea

.
0T

\
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phenoxyphenyl)urea and 3-dimethylaminopyrrolidine, as described in Example 111. Thus
the product having a molecular weight of 483.62 (CxH33N50,); MS (ESI): 484 (M+H")

was obtained.

Example 115

1-[2-(4-Hydroxypiperidin-1-ylmethyl)-1-methyl-1H-indol-5-yl]-3-(4-phenoxyphenyl)urea
N N
ONORAGR
O
0O N N
\

OH

The compound was prepared from 1-(2-hydroxymethyl-1-methyl-1H-indol-5-yl)-3-(4-
phenoxyphenyl)urea and 4-hydroxypiperidin, as described in Example 111. Thus the
product having a molecular weight of 470.58 (CpsH3oN4O3); MS (ESD): 471 (M+H") was

obtained.

Example 116

1-[1-Methyl-2-(4-phenylpiperidin-1-ylmethyl)-1H-indol-5-y1]-3-(4-phenoxyphenyl)urea

QT
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product having a molecular weight of 530.68 (C34H34NsO,); MS (ESI): 531 (M+H") was
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obtained.

Example 117

N-(1-{1-Methyl-5-[3-(4-phenoxyphenyl)ureido]-1H-indol-2-ylmethyl } pyrrolidin-3-

yl)acetamide

The compound was prepared from 1-(2-hydroxymethyl-1-methyl-1H-indol-5-y1)-3-(4-
phenoxyphenyl)urea and pyrrolidin-3-ylacetamide, as described in Example 111. Thus the
product having a molecular weight of 497.60 (C29H3;N5O3); MS (ESI): 498 (M+H") was

obtained.

Example 118

1-(4-Phenoxyphenyl)-3-(2-pyrrolidin-1-ylmethylbenzofuran-5-yl)urea

O T Ymo

The compound was prepared from 2-pyrrolidin-1-ylmethylbenzofuran-5-ylamine and 4-
phenoxyaniline, as described in Example 1. Thus the product having a molecular weight of

427.51 (C26H,sN303); MS (ESI): 428 (M+H*) was obtained.
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2-Pyrrolidin-1-ylmethylbenzofuran-5-ylamine

The compound was prepared by hydrogenation of 1-(5-nitrobenzofuran-2-
ylmethyl)pyrrolidine, as described in Example 3. Thus the product having a molecular
5  weight of 216.29 (C3H16N20); MS (ESI): 217 (M+H") was obtained.

1-(§-Nitrobenzofuran-2-ylmethyl)pyrrolidine

The compound was prepared from (5-nitrobenzofuran-2-yl)methanol, as described in
Example 3. Thus the product having a molecular weight of 246.27 (C13H;4N203); MS
10 (ESD: 247 (M+H") was obtained.

(5-Nitrobenzofuran-2-yl)methanol

The compound was prepared by reduction of methyl 5-nitrobenzofuran 2-carboxylate, as
described in Example 3. Thus the product having a molecular weight of 193.16
15 (CoH;NO,); MS (ESI): 194 (M+H") was obtained.

Example 119

1-(4-Phenoxyphenyl)-3-(2-pyrrolidin-1-ylmethylbenzo[b]thiophen-5-yl)jurea

O Tmo

20  The compound was prepared from 2-pyrrolidin-1-ylmethylbenzo[b]thiophen-5-ylamine
and 4-phenoxyaniline, as described in Example 1. Thus the product having a molecular

weight of 443.57 (C6H5N30,S); MS (ESI): 444 (M+H") was obtained.
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2-Pyrrolidin-1-ylmethylbenzo[b]thiophen-5-ylamine

The compound was prepared by hydrogenation of 1-(5-nitrobenzo[b]thiophen-2-

ylmethyl)pyrrolidine, as described in Example 3. Thus the product having a molecular
weight of 232.35 (C13H6N,S); MS (ESI): 233 (M+H*) was obtained.

1-(5-Nitrobenzo[b]thiophen-2-ylmethyl)pyrrolidine

The compound was prepared from (5-nitrobenzo[b]thiophen-2-yl)methanol, as described in
Example 3. Thus the product having a molecular weight of 262.33 (C13H14N20,S); MS
(ESD): 263 (M+H") was obtained.

(5-Nitrobenzo[b]thiophen-2-yl)methanol

The compound was prepared by reduction of methyl 5-nitrobenzo[b]thiophene
2-carboxylate, as described in Example 3. Thus the product having a molecular weight of

209.23 (CoH;NO3S); MS (ESI): 210 (M+H") was obtained.

In general, all of the basic compounds described were obtained either as free bases or in
the form of a salt of one of the following acids: formic acid, trifluoroacetic acid or

hydrochloric acid.
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We claim:

1. A compound of the formula I,

5
I?S
R1 m
E’D\ B Y R6
T ey
L O ” |
A—X G / R7
R3
R2
I
in which
10
A is (C;-Cg)alkyl, (Co-Cg)alkylenearyl;

a 3- to 12-membered mono- or bicyclic ring which may contain one or more
heteroatoms from the group consisting of N, O and S and the 3- to 12-
membered ring may carry further substituents such as F, Cl, Br, NO,, CF;,

15 OCF;, CN, (C;-Cg)alkyl, aryl, CON(R37)(R38), N(R39)(R40), OH, O-(C;-
Ce)alkyl, S-(C;-Ce)alkyl, or NHCO(C;-Cg)alkyl;

X is a bond, C(R8)(R9), C(OR10)(R11), O, N(R12), S, SO, SO, CO;

20 R8, R9, R10, R11, R12 are independently of one another H, (C;-C¢)alkyl;

D is N, C(R41),

E is N, C(R42);

25
G is N, C(R43);
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L is N, C(R44);

R1, R2, R3, R41, R42, R43, R44 are independently of one another
5 H, F, Cl, Br, J, OH, CF3, NO,, CN, OCF3, O-(C;-Cg)alkyl, (C;-Cs4)-
alkoxyalkyl, S-(C;-Cg)alkyl, (C;-Cs)alkyl, (C,-Cs)alkenyl, (C3-Cs)-
cycloalkyl, O-(Cs-Cg)cycloalkyl, (Cs-Cg)cycloalkenyl, O-(Cs-Cg)-
cycloalkenyl, (C,-Ce)alkynyl, (Co-Cg)alkylenearyl, -O-(Co-Cg)alkylenearyl,
S-aryl, N(R13)(R14), SO,-CH3, COOH, COO-(C;-Cg)alkyl,
10 CON(R15)(R16), N(R17)CO(R18), N(R19)S0O,(R20), CO(R21),

a 5- to 7-membered heterocycle having 1-4 heteroatoms;

R13,R14  are independently of one another H, (C;-Cs)alkyl,

15 or R13 and R14 together with the nitrogen atom to which they are bonded form a 5- to 6-

membered ring, where, in the case of the 6-membered ring, a CH2 group

may be replaced by O or S;

R15,R16  are independently of one another H, (C;-Cq)alkyl,
20 or R15 and R16 together with the nitrogen atom to which they are bonded form a 5- to 6-

membered ring, where, in the case of the 6-membered ring, a CH2 group

may be replaced by O or S;

R17,R19  are independently of one another H, (C;-Cg)alkyl;

} R18, R20, R21 are independently of one another (C;-Cg)alkyl, aryl;
B is N(R24), O;

30 R24 is H, (C;-Cg)alkyl;
R5 is H, (C;-Cq)alkyl;

w is N, C(R25);
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R25 is H, (C;-Cg)alkyl, aryl, a bond to Y;
T is N, C(R26);
5
R26 is H, (C;-Ce)alkyl, aryl, (Co-Cg)alkylenearyl, a bond to Y;
U is O, S, N(R27), -C(R30)=N-, -N=C(R31)-;

10  R27,R30, R31 are independently of one another H, (C;-C¢)alkyl, a bond to Y;

Y is (Ci-Cg)alkylene, in which one or more carbons may be replaced by O, S,
SO, SO,, C(R32)(R33), CO, C(R34)(OR35) or N(R36);

15 R32, R33, R34, R35, R36 are independently of one another H, (C;-Cg)alkyl, aryl;
R6, R7 are independently of one another H, (C;-Ce)alkyl, (C3-C7)cycloalkyl,
or R6 and Y or R6 and R7 together with the nitrogen atom to which they are bonded form
20 a 3- to 8-membered ring in which one or more carbons may be replaced by
O, N or S and the 3- to 8-membered ring may carry further substituents such
as (C1-Cg)alkyl, aryl, CON(R37)(R38), N(R39)(R40), OH, O-(C;-Cs)alkyl or
NHCO(C;-Ce)alkyl;

25 R37,R38, R39, R40 are independently of one another H, (C;-Ce)alkyl;

and the physiologically acceptable salts thereof.

30 2. A compound of the formula I as claimed in claim 1, wherein

A is (C2-Cy)alkyl, (Co-Cs)alkylenearyl;
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R8, R9Y, R12 are independently of one another H, (C;-Cg)alkyl;
10

D is N, C(R41);
E is N, C(R42);
15 G is N, C(R43);
L is N, C(R44);
where the total number of the nitrogen atoms defined by D, E, G and L is 0,
lor2;
20
R1, R2, R3, R41, R42, R43, R44 are independently of one another
H, F, Cl, Br, CF3, NO,, O-(C;-C¢)alkyl, (C;-Cg)alkyl, (C3-Cg)cycloalkyl, O-
(Cs-Cg)cycloalkyl, (C2-Cg)alkynyl, (Co-Cg)alkylenearyl, -O-(Co-Cs)-
alkylenearyl, S-aryl, N(R13)(R14), SO,-CH3, COO-(C;-Cg)alkyl,
25 CON(R15)(R16), N(R17)CO(R18), N(R19)SO,(R20), CO(R21);
R13,R14  are independently of one another H, (C;-Cg)alkyl,
or R13 and R14 together with the nitrogen atom to which they are bonded form a 5- to 6-
30 membered ring, whére, in the case of the 6-membered ring, a CH2 group

may be replaced by O or S;

R15,R16 are independently of one another H, (C;-Ce)alkyl,
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Y is (C1-Cqg)alkylene, in which a carbon may be replaced by SO,, C(R32)(R33),

CO or N(R36);

30 R32, R33, R36 are independently of one another H, (C;-Cg)alkyl, aryl;

R6, R7 are independently of one another H, (C;-C¢)alkyl, (C3-Cy)cycloalkyl,
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E is N, C(R42);
G is N, C(R43);
30 L is N, C(R44);

where the total number of the nitrogen atoms defined by D, E, G and L is 0

orl;
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T is C(R26);
25
R26 is H, (C;-Cg)alkyl, a bond to Y;
U is O, S, N(R27);
30 R27 is H, (C,-Cg¢)alkyl, a bond to Y;
Y is (Cq1-Cs)alkylene, in which a carbon may be replaced by SO,, C(R32)(R33)

or CO;
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R37, R38, R39, R40 are independently of one another H, (C;-Cg)alkyl;

15  and the physiologically acceptable salts thereof.

4. A pharmaceutical comprising one or more of the compounds as claimed in one or
more of claims 1 to 3.

20
5. A pharmaceutical comprising one or more of the compounds as claimed in one or

more of claims 1 to 3 and one or more anorectic active substances.

25 6. The use of the compounds as claimed in one or more of claims 1 to 3 for preparing

a medicament for the prophylaxis or treatment of obesity.

7. The use of the compounds as claimed in one or more of claims 1 to 3 for preparing

30  a medicament for the prophylaxis or treatment of type IT diabetes.
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