23 Novenber 2006 SUBSTI TUTED THI OPHENES, METHOD FOR THE PRODUCTI ON
THEREOF, THEI R USE AS A MEDI CAMENT OR DI AGNOSTI C REAGENT, AND A MEDI CAMENT
CONTAI NI NG THE SAME 5 Substituted thi ophenes, nethod for Z3Hoysmbenidd06 on
thereof, their use as a nedi canent or diagnostic reagent, and a nedi canent
contai ning the sane D sclosed herein are conpounds of the type of the

subst i t ut ed smnghﬂmﬁcgwmﬁwmﬁsogﬁjg?& gbﬁég:ﬁaqﬁwﬁg@tﬁﬁ%@a ous

conmpounds of this be "of Us

di sor ders. ThuslH H%BBWWNEWMENEIS@R : DIABROSHE REAGENTI AN A2 et
of respiratory dlsorders fﬁ’”@ﬁ‘ | Mprovi ng réspiratory
drive, for the treatnent dCQrNENNiNéE EHECB#RME d| sorders
triggered by ischemc and/or reperfusion events and by proliferative or

fibroti cr-évb;g for the treatment or prophylaxis of di sorders of the
centr vRSlteted fBiophener met]hod faethelmbiestiorthéd§, PeflSs ?arg?nE
he

coagul at 'd?ﬂiég?}% f n par sites, According to a first aspec

pr esent invent o étl@r%%éérﬂ g(yﬁrrag Sﬁ@eﬁt@@mﬂ@thﬁsambe formula |, R3 R5 RY

R2 S R8 N NR6 RL R4 H 20 |n WhICh R1 and R2 independently of one
(X)n-CgH2g-Z, 25 cycl oal kyl havi ng

anot her
3, 4, 5 0or é&ggr %%%l a?@n%omg?%?f W&vﬁYﬁg of thg SubstﬁuiedrtbmmheﬁéQf@lvatlves of
al kenyl atﬂe/IfOﬂmWa r1g h&ema.ﬁe,qgr&gﬂpﬁé,ﬁgsmrﬁﬁa}ﬂ%l o t)k/g(le arlniégxl%e Or%aw n?or

or 4 CarBr% aLons; S zero or e
ven ng 0 treatmg various dlsorders. Thus, the compounds may be used, inter alia

for the treatment of respiratory disorders and snoring, and for improving the respiratory
drive, for the treatment of acute and chronic disorders, disorders triggered by ischemic
and/or reperfusion events and by proliferative or fibrotic events, for the treatment or

prophylaxis of disorders of the central hervous system and lipid metabolism, and
15 diabetes, blood coagulation and infection by parasites.

According to a first aspect of the present invention, there is prowd(;& a compound of

- the formula |,
' R3 =~
—== N
NN
v e
R1 R4 H
20
1
in which:
R1 and R2
| independently of one another are H, F, Cl, Br, I, CN, NO2, -(X)s-CqHzq-Z,
25 - cycloalkyl having 3, 4, 5 or 6 carbon atoms, alkeny! having 2, 3 or 4 carbon

atoms, alkenylalkyl having 3 or 4 carbon atoms, ethynyl or alkylalkynyi having
"3 or4 carbon atoms;

N is zero or 1:




23 Novenber 2006 2 X is oxygen, NH, NNCH3 or S(OK; k is zero, 1 or 2; ¢
Is zero, 1, 2, 3, 4, 5or 6; Zis hydrogen or CnF2mtl; 5 mis zero, 1, 2,
3 or 4, R3is hydrogen, methyl, F, d, Br, I, CN, S(O) k- C3Novemba 2606
-O-CH3; k is zero, 1 or 2; R4 is hydrogeh, cycloal kyl having 3, 4, 5, or 6
carbon atons, al kenyl having 2, 3 or 4 carbon atons, alkenyl al kyl having 3
or 4 carbon atons, ethynyl or 10 al kyl al kynyl having 3 or 4 carbon atons or
-CrH2r-Y: r isXzero,isb n,NRAI NIGH | drogen or trifluoronmethyl; R5
and R6 are hydrogen or t;(%,)%eet’ﬁ\é?' Falf(grig %'(S)Sﬁ( A R7 and R8 15 i ndependent |y of
one another are (C3-@®)-al kykerd, G20/G2) - al kenyl, (C2-C5)- al kynyl,

(C3-C6) -cycl oal kyl or, %04 CGé-cycI oal kenyl or R7 and R8 together are an

al kyl ene chai n onpr i'$£8%: 3. €o384c2PH6h atoms; 20 where none, sone or all

of their hydrogen atong may be replaced by fluorine atons; or R7 and R8
t oget her are ag‘;‘readi céﬁnﬁwroﬁfaﬂ %fgnl:%ﬁﬂ%

5 m is zero, 1,2, 3 or4;
R3 is hydrogen, methyl, F, Cl, Br, I, CN, S(O)k-CHs, -NO2 -or -0O-CHj;
k is zero, 1 or 2; o

R4 is hydrogen, cycloalkyl having 3, 4, 5, or 6 carbon atoms, alkeny! having 2, 3 or
4 carbon atoms, alkenylalkyl having 3 or 4 carbon atoms, ethynyl or

10 alkylatkynyl having 3 or 4 carbon atoms or -CeHa-Y:
t is zero, 1,2, 3 or 4; | |
Y is hydrogen or trifluoromethyl;

‘R5 and R6 are hydrogen or together are a bond:,
R7 and R8

15 - independently of one another are (C3-Cs)-alkyl, (C2-Cs)-alkeny!, (Co-Cs)-

alkynyl, (C3-Cg)-cycloalky! or (C4-Cg)-cycloalkenyl

or
R7 and R8
_ together are an alkylene chain comprising 3 to 8 carbon atoms;
| 20. ... where none, some or all of their hydrogen atoms may bé replaced by fluorine
atoms;
or
. R7and R8 o
together are a radical
| Rz A
- - /R0
25 _ | R
- where R5 and R6 together form a bond,; : ' ¢

. Ri10and R11




where R5 and R6 together forma bond; R10 and R11 23 Novenber 2006

I ndependently of one anot her are hydrogen, fluorine, chlorine, brom ne,
methyl, CN, OH, -OCH3, NO2, NH2 or -CF3; RO and Rl12 are 23Novegber 206F;, 5
or one of the substituents RO and R12 isdydrogen; and the other is F, d,
Br, I, CN, NO2, COOH, CO NR13R14, SO2- NR13R14, al kenyl having 2, 3 or 4
car bon at ons, aI kenyl al kyl having 3 10 or 4 carbon atons, ethynyl,

al kyl al kynyl havi ng 3 inslependanthoof aheaBofier aré Xyfro Gati3sk nd R14
are identical or di ff%r ent hydrogen or al kyl g%l ngel 2, irZe Cﬁ@ tar bon
atoms; 15. or R13 and F&fﬂ'"ﬁoq@mﬂrcw OH L 0e-OMd, mg@wmgoy\/c@p@ they are

attached form C&?satéj ed 5-, 6- or 7-nenbered ring; nis zero or 1; Xis
oxygen, NH, N é? 20 k is zero, 1 or 2; gqis zero, 1,2,3,4,50r6;

and Z is hydrogen or Qgﬁ%ygf zero, 1, 2, 3 or 4; 25 and their
pharmaceutically acceptabl e gal gﬂéb:sand their tr| fl uoroacet ic acid salts.
One efbodi ment Pelates to conpounds of the formula | in which
one of the substituents R9 and R12
is hydrogen;
~-and the other is F, Cl, Br, |, CN, NO2, COOH, CO-NR13R14, SOs-
NR13R14, alkenyl having 2, 3 or 4 carbon atoms, alkenylalkyl having 3
10 . or 4 carbon atoms, ethynyl, alkylalkynyl having 3 or 4 carbon atoms or
“(Xn - CqHzqg-Z;
R13 and R14
are identical or different hydrogen or alkyl having 1,2, 3 or 4
carbon atoms;
15. or
R13 and R14 together with the nitrogen to which they are attached
form a saturated 5-, 6- or 7-membered ring;
n iszeroor 1;

X is oxygen, NH, N-CHs3 or S(O);

20 . e k is zero, 1 or2;
| q is zero, 1, 2,3, 4, 5 or 6;
and '
Z is hydrogen or CmFoms1:
m s zero, 1, 2,30r4;

25 = and their pharmaceutucaliy acceptable salts, and their trifluoroacetic acid salts.

One embodiment relates to compounds of the formula 1 in which
R1 and R2 '

independently of one' another are-H, F, Cl, Br, I, CN, NO2, -(X)n — CqHzq - Z,

~ 80« .- cycloalkyl having 3, 4, 5 or 6-carbon atoms, alkenyl having 2, 3 or 4 carbon




R1 and R2 independently of one another are- H F, d, Br, I, CN, NO2, -(X)n
- CgH2gq - Z, 30, cycloal kyl having 3, 4, 5 or 6-carbon atons, al kenyl
having 2, 3 or 4 carbon 23 Novenber 2006 4 atons, al kenyd3dldwembled06g 3 or
4-carbon atons, ethynyl or alkylalkynyl hdaving 3 or 4 carbon atons; n is
zero or 1; X is oxygen, NH, NCH3 or S(OK, 5 k is zero, 1 or 2; gis
zero, 1, 2, 3, ;1}@5 orI 6; Z is hydrogen or CnF2mtl; mis zero, 1, 2, 3 or
4: R3 is hydrog mBEakyhyla!Ey! HalvindBB or l4.

R4 is hydr ogen, cg %oal k havi ng{%‘13 4, C@Oﬁ%&@égr%}iﬁn tog%f'y?%wrﬁl%mg
having 2, 3 or PHONAOME, al kenyl al kyl having 3 or 4 carbon atons,

et hynyl or. al kyll al kyfgyiera%yqng 3 or 4 carbon atons or-CgH2q Z; q is zero,
1, 2, 3 or 4, Z is hydrogen of trifluoromethyl; 15 R5 and R6 are hydrogen

or toget her areXa boni ox b ently of one another are
(C3-C5)-al kyl, (C2-C5)- alygényl % %5?%2@ %ynyl, (C3-08)-cycloal kyl or
(C4-Co») -cycl oaI kenyl RO or |R§efmq &%t oget her are an al kyl ene chain

conprising 3 to_8 carbon atons; where none, some or all of their hydrogen’
atoms may be refl acedSBP I luds Bné. 5 ot 65

Z is hydrogen or CmF2m+1;
| m is zero, 1, 2, 3 or 4;
R3 is hydrogen, methyl, F, Ci, Br, l, CN, S(O)k-CH3, -NO2 or -0O- -CHj3:

10 R4 is hydrogen, cycloalkyl having 3, 4, 5, or 6 carbon atoms, alkenyl having 2, 3 or
4 carbon atoms, alkenylalky! having 3 or 4 carbon atoms, ethynyl or

alkylalkynyl having 3 or 4 carbon atoms or-CyHaq-Z;

q is zero, 1, 2, 3 or 4;
_ Z is hydrogen or trifluoromethyl;
15 | R5 and R6
are hydrogen or together are a bond
R7 and R8

- independently of one another are (C3-Cs)-alkyl, (Co-Cs)-alkenyl, (Co-Cs)-

| alkynyl, (Cg-Cs)-cycloalkyl or (C4-Cg)-cycloalkenyl
20 or

R7 and R8 |
| together are an alkylene chain comprising 3 td 8 carbon atoms;
where none, some or all of their hydrogen atoms may be replaced by fiuorine
atoms;
25 or
R7 and R8

together-are a radical




25 or R7 and R8 together are a radical 23 Novenber 2006 5 R12 R11 R10 R9
where R5 and R6 together forma bond; R9, RL0 and R11 |ndependently of one
another are hydrogen, fluorine, chlorine, 5 bromnine, netdNovewmke

-0-CH3, NO2, NH2 or -CF3; R9 and RI12 aregwydrogen; or one of the

- substituents RO and R12 10 is hydrogen; and the other is F, d, Br, |, CN,
NO2, COOH, CO NR13R14, S02-NR13R14, al kenyl having 2, 3 or 4 carbon atons,
al kenyl al kyl having 3 or 4 carbon atoqﬁ eth Xl al kyl al kynyl having 3 or
4 carbon atonms or -(X)n - CgH2g-Z; 15 E and are identical or different
hydrogen or al kyl having 1, 2, 3 or 4 ¢ n atons; nis zeroor 1; Xis
oxygen, NH, N-CH3, S(OKk; 20 k is zero, Rig IS zero, 1, 2, 3, 4, 5
or 6; and

R9

where R5 and R6 together form a bond:
R9, R10 and R11
independently of one another are hydrogen, fluorine, chlorine,

5 bromine, methyi, CN, OH, -O-CHs, NO2, NHz or -CF3;
R9 and R12
are hydrogen;
or
one of the substituents R9 and R12
10 is hydrogen

- and the otheris F, Cl, Br, I, CN, NO2, COOH, CO-NR13R14,

- 802-NR13R14, alkenyl having 2, 3 or 4 carbon atoms,
‘alkenylalkyl having 3 or 4 carbon atoms ethynyl alkylalkynyi
havmg 3 or 4 carbon atoms or -(X)n — Cquq-Z

15 R13 and R14
are-identical or different hydrogen or alky! having 1, 2, 3 or 4--
carbon atoms;
is zero or 1;

X is oxygen, NH, N-CHg, S(O)x;

20 | Tk is zero, 1 or 2:
q ~iszero,1,2,3,4,50r6;
and '
Z is hydrogen or CmFamas1;
m is zero, 1, 2 3or4;

25 and their pharmaceutlcally acceptable salts and thelr tnfluoroacetlc acid salts

Prefe_rence is given to cot:n’pbund_s of the formula I, in which: - -




Z is hydrogen or CnF2mt+l; mis zero, 1, 2, 3 or 4; 25 and their
“pharmaceutically acceptable salts, and their trifluoroacetic acid salts.
Preference is given to conmpounds of the fornula I, in whiZ3iNoveabei@Pedmber
2006 6 Al and R2 independently of one anéther are H F, d, Br, CH3, CF3

, SO2CH3 or SO2NH2; but where at nost one of the substituents RL and R2 is
hydrogen; R3 is hydrogen, F or C; 5 R4 is hydrogen, alkyl having 1, 2, 3
or 4 car bdn! andig or cycl opropyl; AS and R6 are hydrogen or together are a
bond; R7 and R?ndtﬁ%gehh%ya%&an al kyl ene chain conprising 3, 4, 5 6, 7 or
8 carbon atons; eHpeRly ehdné@nothgethe H, ® € B ai RO .
where R5 and R6,together forma bond; 15 R10 and%?id’epe%ﬂ%ﬁr%%ﬁ%ﬁe
anot her are hydPByWRErecR] mpsiene atthersutistitidnteR 1 4701 RAG Ridogen; hydr ogen;

or 2Q onepgf thg wéééﬁ;%mél;m and R12 is hydrogen;
5 R4 ishydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or cyclopropyl:

R5 and R6
| are hydrogen or together are a bond;
R7 and R8 |
| together are an alkylene chain comprising 3, 4, 5, 6, 7 or 8 carbon atoms;
10 or '
R?_and R8
together are a radical
R12 R11
N—R10
/
R9
where R5 and R6 together form a bond,;
15 R10 and R11 ‘
independently of one another are hydrogen, OH, fluorine or chiorine;
R9and R12
are hydrogen;
or
20-7 “one of the substituents R9 and R12
is hydrogen;
~-andthe other is F, Cl, Br, C_N,' COOH, CO-NR13F{14, S02-NR13R14
or -(X)n — CqHaq-Z;
R13 and R14
25 B ‘ - are ident_ical or different hydrogen or methy!;
n _is- zeroor 1; - _ .
X isoxygen, NH, N-CHg or S(O);

k . szero,1or2;




and the other is F, d, Br, CN, COOH CO NR13R14, SO2-NR13R14 or -(X)n -
CgH2g-Z, R13 and R14 25 are identical or different hydrogen or nmethyl; n
is zero or 1; X is oxygen, NH NCH3 or S(OKk; k is zer@3Nowmb&;2008
Novenber 2006 7 q is zero, 1, 2, 3 or 4;_ Z is hydrogen or CF3; and their
phar maceutical |y acceptabl e sal ts and théir trifiuoroacetic acid salts. 5
Particular preference is given to conpounds of the fornmula I in which: RL
and R2 independently of one_anot her are F, d, Br, CH3 or CF3; R3 is

hydrogen; R4 is hydrofen, n&ZR{®:1 Iﬂ'i*yq?r4 10 R5 and R6 are hydrogen or
together are a bond; ,R7 a r are an al kyl ene chain conpri sing

ng(g&g to eth
3, 4, 5, 6, 7 or 8 cafbon a °r1 Fgi7 and R8 toget her are a radical
R12 All ther form.a.bopd;, RLO and R11

R&Rd tHiElr phafTadZunBlly SR ea5E s Srd e S roama 2nd salts.

5  Particular preference is given to compounds of the formula I in which:
R1 and R2
independently of one another are F, Cl, Br, CHz or CF3;
R3 is hydrogen,
R4 is hydrogen, methyl, ethyl;
10 R5and R6 |
are hydrogen or together are a bond:
R7 and R8
together are an alkylene chain comprising 3, 4, 5, 6, 7 or 8 carbon atoms;
or "
15 R7andR8

together are a radical
' R12 R11

/ R10

R9
- where R5 and R6 together form a bond;
| . R10 and R11 ,
20 ‘independently of one another are hydrogen, OH or fluorine;
- R9andRi2 .
are hydrogen;
or _
| one of the substituents R9 and R12
25 | is hydrogen:
and the other is F, Cl, Br or (X)n CqHzqZ;

n is zero or 1

X is oxygen NH N- CH3 or S(O)k,




20 i ndependently of one another are hydrogen, OH or fluorine; RO and R12
are hydrogen; or one of the substituents RO and R12 25 is hydrogen; and
~the other is F, d, Br or -(X)n - CgH2g-Z; n is zero or 2B;NoXemberd®pgen,

NH, N-CH3 or S(Ok; 23 Novenber 2006 8 kgis zero, 1 or 2; q is zero orl;
Z is hydrogen or CF3; and their pharnmaceutically acceptable salts, and
their trifluoroacetic acid salts. 5 Very particular preference is given to

the foll owi ng conmpounds of Rhe farsrml a Lb 2seI ected fromthe group
consisting of: trans-R, R-2-chl or o° ﬁ%— ’3 he5 6,7, 7a- hexahydro- 1

H-2-benzi m dazol yl ) - 4gmet hyis-Z&ro b9 1t hi enyl am ne,

trans-R R-2-brono-3N-(3a,4,5,6,7, 7a- hexahydro-1

H 2- benzi mi dazol yl ) - 4Znet hyis-HdradereoyCag; ne,

2-chl or 0- 3N- ( 2- benzi m dazol ?/I ) - 4- net hyl - 3-t hi enyl am ne,

2- br ono- 3RPA I¢jEphamaRewically accaptatiieisais| dndk thdirmfloeroacafic acid salts.
2-chl gy 0- 3N- (4- et hyl - 2- ben2| m dazol yl ) - 4- net hyl - 3-t hi enyl am ne,
2-chl or o- 3N- (5-f | uor o- 2- benzi nmi dazol yl ) - 4- net hyl - 3- t hi enyI am ne

2-chl oro-¥ rtibllar prefeharel i gilana Bﬁw
2- br ono- SNWHa t}l oropz benzi rln azol ?F’ﬂ%@mé ﬁ ﬁ’tb mulal,
2- br.ono- SWI%QQF’ (5P dhe gradmeansistinga¥fy | ani no) - 4- net hyI t h| ophene

trans-R,R-2-chloro-3N- (3a 4,5,6,7,7a-hexahydro-1H-2-benzimidazolyl)-4-methyl-3-

10 thienylamine,
trans-R,R-2-bromo-3 N-(3a,4,5,6,7,7a-hexahydro-1 H-2-benzimidazolyl)-4-methyl-3-
thienylamine,

-2—chlor0-3N-(2-benzimidazolyl)-4-methyl-S-thienylamine,
-2-brom0-3N-(2-benzimidazolyl)-4—methyl-3-ihienylamine,

15 2-chIoro—3N-(4~me,thyl-2-benzimidazolyl)—4-methyl—s-thienylamine,
2-chioro-3N-(5-ﬂuoro-2-benzimidazoly!)—4-methy!-3-thienylamine,
2-chloro-3N-(4-chIoro—2-benzimidazolylamino)-4-methylthiophene,
2-bromo-3N-(4-chloro-2-benzimidazolylamino)-4-methyithiophene,

. .2-brom0-3N-(4-ﬂuoro-2-benzimidazolylamino);4-methylthiophene,
20 2-chIdro-3N-(4-fluoro*2—benzimidazo!yiamino)-4~methy!thiophene,
: 2-chl0ro-3N-(4-hydroxy~2-benzimidaz,olylamino)-4—methyithiophene,
(1 H_-benzimidazol-2-yl)-(2—chloro-4-methyithiophen-s'—yl)-methyiamine,
(2-bromo-4-methylthiophen-3-yl)-(5-fluoro-1 H-benzimidazol-2-yl)-amine,
. 2—chlorb—3_N—(2-benzimidazolylamino)-4-methylthiophene, |
25 2,,4-dichloro-3N-(2-benzim_idazolylamino)thiophene,
_ 2—bromo-4-chloro-3N-(2~benzimidazolylamino)thiophene
- 2,4-dichloro-3N-(4-methy!l-2- -benzimidazolylamino)thiophene,
trans-R;R-2,4-dichloro-3N- (3a 4,5,6,7,7a-hexahydro-1H- 2—benzum|dazoly!) -3-
thlenylamlne
30 or | o .
"2,4—dich'loroe3N-(4-chIofo-2_-benzimidazOlyIamino)thiophene

and their pharmacéutiCalIy.-ac_ceptable salts, for example the hydroéhloride or the




20 2-chl oro-3N- (4-f1l uoro-2-benzi m dazol yl am no) - 4- met hyl t hi ophene,

2-chl or o- 3N- (4- hydr oxy- 2- benzi m dazol yl am no) - 4- et hyl t hi ophene, (1

H- benzi m dazol - 2-yl ) - (2-chl or o- 4- net hyl t hi ophen- 3-yl ) - mret23Nawember,2006

(2- br ono- 4- et hyl t hi ophen-3-yl)-(5-fl uoro-gl H benzim dazol -2-yl)-ani ne,

2-chl or o- 3N- ( 2- benzi m dazol yl am no) - 4- net hyl t hi ophene, 25

2, 4-di chl or o- 3N- ( 2- benzi m dazol yl am no) t hi ophene, :

2- br-omo- 4-tyhirobronditle O theAgtd Ha78L%LAM.N0) L hiaphene,

2, 4-di chl or 0- 3N- (4- net hyl {%l-t%genm thﬁ“é%’fg? i 93V APEIPRUAES. trans-R

R- 2, 4-di chl oro-3N-(3a, 4, 5, 6, 7, 7a- hexahydro-1 H 2-benzi m dazol yl) - 3-

t hi enyl amé;]e, 30 or :

2,.4-di chl bh®-corposndb| afr forRulenzi40 €az 1 ng) t hi ophene . and their

phar rraceuédog@'{ %alﬁccegbabl e sal tse,m %r&lgégﬁmneﬁ%%gorﬂ{;éﬁéﬂw SeltaleSuitallaea B

Novenber 20 yUPHBP SAite el af Phareanetdyicatlyccepabr éﬁidf%ﬁb@m&g%ﬁ.

corrpoqéndsi é%ﬁc%g]ﬁog%gg of formula | nmay be present in thHe form' H%‘?Sr .

sal ts.” sul't BBUEUEE PYeroghiandesnhydobromisiespiactbs, sutrhtcy bitl@’i@é,ﬁﬁﬂ%{t@%i cally

accept abl gcatatats phbe | 5 in particul ar hydrochl orides,

hydr obr O(T% é}l_eﬁﬂ,ﬂt I g(%t a?%%ég’gﬁ}:’@ﬁég}y()ﬂ%f% QFQ%‘?”&&WPP@@SP“téé@ﬂasaﬁqnates,

phosphat e3UIPtEeS; Israratest glacorzaeg afiegimhie syl f.onat es,

~adi pi nat 88 é%t?mar ax%@a%é %Iﬁmonat es, EgFlgl ut anatgg%@é%rp@ygr%b“%{%smg%gs

‘mal eat es, " BN oA ELCHIY] RABQatgn T Haeioaneray Ao sorgespopd naythalpsgsiologically

~ corr esporatseptabidianingsh A& tabl e anions; but also
trifluoroacetates. If thlgléggérrpﬁ@yr?y sa(?:eg%%%r ﬁ%‘ﬁcaap&ua%&amai@aﬂw@;ﬂ aWyupbe

capabie dhev mayihepanmblesofotriingaas witWasBs R eRafbihd akbi MR sahd! 5.

preferab ' ;- potassiumsalts, or as ammoni Um sa mpl e as
‘salts w .e@g‘{‘n{%‘g%@'uﬂf OoPRfansiemusilite o1 @ amineoiune isdlis, fBheyample aé saltdith

pr esent amnzcymgbeb}gypﬁo upds.pof the formula | contain one or
nmore centers of asym‘ret?@ne{s'ﬁaﬁﬁ@%ﬁﬁguﬁggyHﬁ\)’ql%@%@mﬁ@% By Zbétdrionk. S-

and R-configured. The conpounds may be present as optical isoners, as
di astereoners, as racenates or as m xtures thereof.

the compounds of the formuia | contain one or more centers of asymmetry, the

15 compounds may indepéndently be both S-

| and R-configured. The compounds may'be |
. present as optical lsomers, as diastereomers, as racemates or as mixtures thereof.

o -The compounds of the formula | may furthermore be present as tautomers or as a

mixture of tautomeric structures. This refers, for example, to the following tautomers:
20 . |

R3 Ry R6R7 5 R7

R3 R
/= N%r o Rz R : i R R i
: HN = HN
SR S %r
- . S R8 S R8
| N” N Re "}'/&N Re Y N//‘\'E’ R6
T R1 R4 R1 H

i
Rt . R4 H

(if R4 = H) -

Aikyl radi_cais may be straight-qhain or branchéd. This also applies when they éarry

_ sub'_,stituents or are present as substitu;ant_s of other radicals, for example.in‘fluoroalkyl

‘.__‘725. . r'adicals or alkoxy radical'g. Examples of alkyl radicals may include methyl, ethyl n-propyl

- isopropyl (= _1 -methylethy]), n-bufyl, isobutyl (= 2-methylpropyl), sec-'butyl (= 1-methyi-




The conpounds of the formula | may furthernore be present as tautoners or
as a mxture of tautomeric structures. This refers, for exanple, to the
following tautoners: 20 R3 R5 R7 R3 R2 R5 R7 R3 R2 R5 R23R&vEMRE 2006 48 N N
1. RL R4 RLH(if R4 =H AKkyl radicals ypgy be straight-chain or branched.
This al so applies when they carry substituents or are present as
substituents of other radicals, for exanple in quoroaIkyI 25 radicals or
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or ~for exanple 1 ,
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| ud , b g{eﬁtal roethyl,
oot ot | uo PSP BTN St vl et sutpliied by pocisshe . any

positions. Al kenyl radicals may be straight-chain or branched. This also

~applies are resent as substituents, for exanple in
al kenyl a}l\gy ekn% f&l@'&#@!@@o@yar@eﬂommwa kb wheflitfidyes t
pp! ¥ n%ﬂ

p03|t|on i cal clude et henyl, propeéenyl
but ené e Eéan%%l ﬁgbé"ﬂ ejl 'g?r"éla y Qﬂeoﬂ“hbrf:dk&lm;mdlm s Iso
appl! il@s \Mnsaturate;d |arcm'fer9hﬁ GdifiordS B

al kybyl al I%I en The a kyngl r adi cal Eﬁﬂéé Hleé]kéq% rgﬂ'&%%&ﬁ% qu‘? ey ent
posi t i ond ORIy r@gfeev al kynyl radicals may include ethynyl, propynyl or
butynyl . Exanpes of cycloal kyl radicals may include cycl opropyl ,

cyclobutyl eycl opentyl or cycl ohexyl.
: . Alkynyl radicals may be straight-chain or branched. This also applies when they are

present as substituents, for example in alkybylalkylene. The alkynyt radicals may be
15 . unsaturated in different positions. Examples of alkynyl radicals may include ethynyl,
propynyl or butynyl.

| Exampes of cycloalkyl radicals may include cyclopropyl, cyclobutyl, cyclopenty! or cyclohexyl.
Substituted cycloalkyl radicals may be substituted in any positions. The cycloalky
20 radicals may also present branched as alkycycloalkyl or cycloalkylalkyl.

Also disclosed herein are methods for preparing compounds as described above.
+ Thus, the substances described by formula | may be prepared in a manner known to

the person skilled in the art from the isothiocyanate Il parent compounds and the

-:E appropriate diamines lii.
25" |
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Substituted cycl oal kyl radicals may be substituted in any positions. The
cycloal ky 20 radicals may al so present branched as al kycycl oal kyl or

cycl oal kyl al kyl . Al so disclosed herein are nethods for pridgéremberddfpounds
as descri bed above. Thus, the substancestgescribed by formula I may be
prepared in a manner known to the person skilled in the art fromthe

| sot hi ocyanate Il parent conpounds and the appropriate diamnes IIl. 25 R3

R5 R7 S HIN thioGrS: da&/atﬂé wifiéh Rootrhed b af3nfiavenkes rr%?% cybllzelGsindi our ea

_derlvatlv g\m @]d{j% % trlvg.e as_an internmedi ate may be cycliZed using

met hyl i od?ﬂ é’ IR dsyathesis; 197441 - 42) opcadodiiotde neytaheeymgves.m X657,
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conmpound lﬂ formul a e1s
ki

correr ci al?yula 4ilf 19 Gothineyaraiesy ehployepPRERIalcMA d&ﬂﬂefc;&rgwauéme Mdye
i ter? urené ) he correspondi ng am not hi ophene derivative
met hods \Xr’] % PREEGEY R BiangRT kinawn fram the lderature drom Eheaasmiﬁpbndmgeat ment

Wi th thi ophisghivphtd t hi
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~ successf Ulotafissiy diiftfadA6 (RIS Piebits Rz ChemN:1962 657, 104).

- 10 In addition to the isothiocyanates Il described above, it may also be possible to
successfully react the isocyanates IV

R3
R2
—
5 —
N=C=0
Ri

A

with amines of the type of formula Il to give the compounds of the formula I. Here, the
15 | urea derivative which is formed as an intermediate may be cychzed using phosphorus

. oxychlonde to give the correspondmg compounds of the formula 1.

- According to a second aspect, there is provided a compound of the formula | and/or
| a pharmaceutically acceptable salt thereof as described above for use as a
20 medicament.

Disclosed herein, it was surprisingly possible to demonstrate that the compounds
J described may be potent inhibitors of the sodium/proton exchanger (NHE), in
} particular the sodium/proton exchanger of subtype 3 (NHES).

_ The NHES inhibitors known to.date are. denved from compounds of the acylguanidine -
. type (EP825178), of the norbomylamlne type (DE199 60 204), of the 2-guanidino- |
~ quinazoline type (WO 01 79186) or of the benzamidine type (W00121582
'W00172742) Squalamlne Wthh has also been descnbed as NHE3 mhlbltor ‘




RLIVwth amnes of the type of formula IIl to give the conmpounds of the

formula I. Here, the 15 - urea derivative which is fornmed as an
i nternedi ate may be cyclized using phbsphorus oxychl ori % Navember200he
correspondi ng conpounds of the fornmula |I. According to a second aspect,

there is provided a conpound of the formula |I and/or a pharmaceutically
acceptabl e salt thereof as described above for use as a 20 nedi canent.
Di scl osed herein, it was surprisingly possible to denonstrate that the
conpounds described nmay be potent inhibitors of the sodiunf proton
particul ar the sodi unif proton exchanger of subtype 3

exchange¥N£ HE

(‘NHE3) EMI@WVM@M A d. Ehml 236deet Risicless) vmgbr_omm nggug&s@)r £t he
acyl guan 1 e norbornylanmine ty 199 60 20%)

of yt %e 2“‘332’3’? f%@@eéﬁfﬁﬁ% é”ﬁ'!}ﬁéﬁ%ﬁ@?wpwﬂéwtlaﬁ fQ)'fnLﬂ&hda aftactizgi di ne

type (Vwﬁmﬁmﬁﬁﬁel.wﬂﬂéﬁﬁg ri bed as -
NHE3 i nhj bj t or yl 2,23 mﬁﬁgﬁﬁgg%%r{?%a%?ﬂc{%ié eé&%ﬁg 5‘%j %%EVE] o .
276 (cel PO ¥|Q5W3 &) onechear. SuchMESiishibiioonbichgct by L4t mechanism
under st andi ng, not, unlike the conpounds of the fornula I, effective

i redi ately, but rather via an indirect mechani smand thus reaches its

maxi mum potency only after one hour. Such NHE3 inhibitors which act by a
di fferent mechani sm 23 Novenber 2006 12 are therefore suitable for use as
conbi nati on partners for the present conpounds according to the invention.
Clonidine, which is simlar to the conmpounds described here, is known as a
weak NHE 5 inhibitor. However, its action on the NHE3 of the rat is, with
a hal f-maxi mal inhibitory concentration (1C50) of 620 NM extrenely
noderate. In contrast, it shows a certain selectivity for the NHE2 (J.
Olowski et al. J. Biol. Chem 268, 25536). It would therefore be nore
accurate to refer to clonidine as an NHE2 inhibitor. In addition to the
weak NHE action, clonidine has a high affinity for the adrenergi c al pha2
receptor and




10 the imdazoline | | receptor, nediating a strong hypotensive action
(Ernsberger et al. Eur. J. Pharnmacol. 134, 1, 1987). donidine-like
conpounds havi ng a t hi ophene ring instead of the phenyl ra3iépvamber666n
from DE1941761. These known conpounds dlféer fromthe structures of the
formula I 15 described herein in that tﬂ y have considerably smaller
radicals R7 and R8 and in particular by the fact that R7 and R8 may not be
ing. By .these differences in the substituents

bl
%?pgnderegéré ?re%%béu'{ag’é%l%%et%ﬁ ePmRinakier parieersfiod g paskat coropoutidse- | | ke

cardi ovasamcudlngftoet@é Bwéﬂﬁﬁgﬁ_l bed above, which are nediated by the
al pha- adrenoceptor action, At the sane tine, owing to these differences in

the 20 substituents, the NHE-inhibiting properties of the conpounds
~ descri bedClygidmd) WY ed to the mcronolar and subm cronol ar
range, whereas the c%%poun%gﬁp o‘&ﬁ“ﬁ’?‘ﬂ?ﬁﬁﬁ@@%heﬁmwkﬁnwa@@wea’eNHE

weakl 5 prlﬁh@ﬁnbélmw'dérntﬂwéﬁdn ot t he mai
representative conmpound from %191%&%?3 ?Qfﬁrelé?% 'ta%%\/%; gﬁ’éﬁ?alfﬁ’h iR di ne
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I nhibiting, effects on the NHE-subtypes NHEl,

ver e t esSEIRCviBHigs teiNHE2 (hOdawskiksal JnBio|, tenéthSbbapEsdRg it W?)u}d;atthhey
r by their

i nhi bit I nl exchanger, and in particula
NHE3- mhFﬁlﬁt %?%bgé]?ﬁs aSCC?‘@ ﬁﬁ F"'-’l" EOPE%'W@ ﬁstalne’\lb'&étynblbltoaﬂm additiopésties,

preferabwakaHElacmai |cldnhiarhaen d the. ki dne arry Riegel
t g ”E‘g? Cel|. Biol. asé@?g.éfﬁé@i i@%@? nﬁgﬁcﬁ}&f‘ﬂ%m(cféﬁﬁa“% but

can B soMedmidazoline d recepter, imediatirid=a sivng hypbtensNeld@Rfi @Msbefder ég%

603). GQayng. bR ,t,.,t;g,? HF%‘I 1%“7 ry properties, the corrpounds of °the Tormul a

| may be suita or «? ntion and treatnent of di seases caused by

an activation of NHE or by an activated NHE, and of di seases which are -

\S/ieguieln?ﬁ@@hgﬁ%ﬂﬁgﬁ:@rﬁgaaﬁ%ha‘ggggawsc;p%,ceie% i nhi bitors act predom nantly
instead of the pheny! ring are known
from DE1941761. These known compounds differ from the structures of the formula |
15 described herein in that they have considerably smaller radicals R7 and R8 and i in
_ partrcular by the fact that R7 and R8 may not be capable of forming a joint ring. By
these differences in the substituents R7 and R8, it may be possible to eliminate the

undesirable clonidine-like cardiovascular effects described above, which are mediated
by the a!pha-adrenoceptor action, At the same tlrrle owing to these differences in the
| 20 | -substituents, the NHE- -inhibiting properties of the compounds described herein may be
enhanced to the micromolar and submicromolar range, whereas the compounds
known from DE1941761 show only extremely weakly pronounced NHE-inhibiting
effects, if any. Thus the main representatrve compound from DE1941761, the
hypotensive agent thiamenidine selected as development product, has, in each case at

25 300uM, no iohibiting effects on the NHE-subtypes NHE1, NHE2, NHE3 and NHE5
' which were tested.

Compounds of the formula I may be distinguished in that they mhrbrt the ceHular

sodrumlproton exchanger, and in particular by theeir NHE3~rnh|brtory actron
30 _

. NHE3 is found in the body of varlous species, preferably in the gall bladder, the
mtestlne and the kldney (Larry Fllegel etal, ‘Biochem. Cell. Biol. 76: 735 - 741, 1998) _

AN




may be conbined in a favorable manner with other conpounds which al so
regulate the rntracelfular pH, suitable conbination partners being
inhibitors of the enzyme group of the carbonate dehydr at?3¥ayember2006 t or s
of the bicarbonate-ion-transporting systens, such as the sodium

bi carbonate cotransporter (NBC) or the sodi um dependent

chl ori de/ bi carbonat e exchanger (NCBE), and al so NHE i nhi bitors having

i nhi bitory action on other NHE subtypes]3since they may nodul ate or enhance
the pharmacologically relevant pHregulating effects of the NHE inhibitors
.described ' herein. According to a third aspect, there is provided the use

of a conpbutshnadlsd be demiotad i thé brilA(RIMa d?BR! NBGRIskIRBL I78: seLephapbl e salt
t hereof as descri bed above for preparing a nedicanent for the treatnment or

prophyl axis of respiratory disorders, in particular respiratory disorders
associ ated with sl eeping, such as sl|leep apnea, or of snoring, for the
t r eat nent OWindo i ey Ni3E-Bhilitos: prapesiies. dhe eampousdalof the daredla | magdre i cul ar

acute Ki ' ' ] fail. o) f di s _of

"t et  naltpnleRtor 6 pfevertbR Y FeRhdh dikdies e o T A Pt
pressur e,NHE pabyiarubativaied évitlE aland hyfpdistasesi whichofiredsequiglas of afarh

central ner\éogg) ﬂﬁ em in particular disorders which are the result of
ONS over S&SEABY| I'Ig:/ such as epilepsy or centrally induced spasns; and of
di sorders of the central nervous system in particular states of anxiety,

depr essi gns andﬁs}qghoses, for the treatment or prophylaxis of acute and 23
Novenber %M%NH whibiteesnhpet aesagEnamy \ie ddlueseingotellulag otk regulatioss theycaused
by i schem : ; ' |.ndi . ‘ her eof ,
of i e 5 BOMpinkl 1 tal R fEnREr K o er Eadlidh iy SR80 o
i'n whi chtfeemtragetiilar pHatsudablescamipinaticnr padnerssieaing daniitara usfethe adnzyarcer , of

t at tate h l.asi f . fib ic dj d f
Phtor nar SRNBSOL Y0R8 o Bleiadoey RS 354% birgbatrile relsiroRo ur e,
of thronmbystems, slickli sotigersddaim dsitdrbbhatet toansporieRf(RIBG0Br MYe sodium-

ectoparasites, of disprders which are the result of endothelial
dysf unct ! Gﬂ?nf@ﬁ“? PHPBQ%&%’H@”@P&JHF%@QF&NQBE& angl alsoANHEdnRibitershayinon

parti cul higiBhRrattbn SR OtRANHESIHIYS, SncaltAby f md0fe or enhance the

pharmacologically relevant pH-regulating effects of the NHE inhibitors described
herein.

According to a third aspect, there is provided the use of a compound of the formula
| and/or a pharmaceutically acceptable salt thereof as described above for preparing
a medicament for the treatment or prophylaxis of respiratory disorders, in particular
respiratory disorders associated with sleeping, such as sleep apnea, or of snoring,
for the treatment or prophylaxis of acute and chronic renal diseases, in particular
acute kidney failure or chronic kidney failure, or of disorders of intestinal function, for
" the treatment or prophylaxis of high blood pressure, in particular essential
hypertension, of disorders of the central nervous system, in particular disorders
~ which are the result of CNS overexcitability, such as epilepsy or centrally induced
spasms; and of disorders of the central nervous system, in particular s'tates.of

a'nxiety, depressions and psychoses, for the treatment or prophylaxis of acute and




di abetes and | ate di abetic danmage, acute or chronic inflamuatory disorders
or for preparing a nedicanent for the preservation and storage of
transplants for surgical interventions, for preparing a23ghiveabar)06 or use
in surgical operations and organ transplantations, for preparing a

medi cament for preventing age-related tissue change, for nmaintaining
health and prolonging life, for reducing cytotoxic effects or for use as
di agnostics. According to a fourth aspect, there is provided the use of a
conpound of the fornmula 1 and/or a ph¥wnaceutically acceptable salt

t hereof as descri bed above in conbination with other drugs or active
conpounds for preparing a nedicanent for the treatnent or prophyl axis of

respi r atehirynididseiatRy Snd disoPdeérkiof Wrgdng SsidsiRt @fuded HySSEIEhie VeRRCHAlEd Wi th
sl eepi ng, such as sl eep apnea, or of snoring, for the treatnent or
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of gall function, of infection by ectoparasites, of disorders which are
t he resdiansplpntaiiansnden freparsou e masticanagnti farepraventing ageatelitedt tissue of
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di sor deffer use dsodiagnostics.

According to a fourth aspect, there is provided the use of a compound of the formula
1 and/or a pharmaceutically acceptable salt thereof as described above in
combination with other drugs or active compounds for preparing a medicament for
the treatment or prophylaxis of respiratory disorders, in particular respiratory
disorders associated with sleeping, such as sleep apnea, or of snoring,. for the
: treatment.or prophylaxis of acute and chronic renal diseases, in particular. acute
kidney failure or chronic kidney failure, or of disorders of intestinal function, for the
treatment or prophylaxis of high blood pressure, in particular essential hypertension,
of disordérs of the central nervous system, in particular disorders which are the
-result of CNS overexcitability, such as epilepsy or centrally induced spasms, and of
disorders of the central nervous system, in particular states of anxiety, depressions
and psychoses, for the treatment or prophylaxis of acute and chronic damage and
disorders of organs or tissues caused by ischemic events or by reperfusion events

and indirect sequelae thereof, of arrhythmias, of athe?bsclero_sis,- of




preparing a nedi canent for the preservation and storage of transplants for
surgical interventions, for preparing a nedicanent for use in surgical
operations and organ transplantations, for preparing a P8dNoambat2006r
preventing age-related tissue change, for maintaining health and
prolonging life or for reducing cytotoxic effects. According to a fifth
aspect, there is provided the use of a conpound of the formula | and/or a
pharmaceutically acceptable salt thereof as described above, alone or in
conbi nation with other drugs or activ®®onpounds for preparing a nedi canent
for the treatnment or prophylaxis of respiratory disorders, in particular
respiratory disorders associated with sleeping, such as sleep apnea.

Accor di nypeschiolestetdiemieot diddames irs voioki clell grbifersgionofs & qoimparyngr of t he
formul a | aad/ or aegh%maceuti?al I% éc??eﬁt'%bl e salt thereof as described
above, alGREIEY FAUSSE PLFARS oRT RreHals R¥PErdPRRY UrPastate HYPSHRIBRIACST f or
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Accor di nfg_to a_seventh aspect, there is provided the use of “a conpound of
the forfailurg. of fnambeses,pialisardes ocgall fungtiommfdbiestiornby ectenasasitess of -

conpoundisqRSEnhich dHng e GOSRIAMRIP AR, BF luctiint aBitAds < o
acut e aref proterviacdiserters, dnspartiesiar inmalagar for ahé arestmehe ok istatey dfaghdeke or
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conbi nation with other drugs or active conpounds for preparing a
medi camdfferyastionpefor Peeparingt a sredieapant xiusedh sdirgicaldmesatidng and stgaral

functio f und i: herein,.rel ates to the

b ovent tansBBRbrg b oL KindlEShaRE for Bilaiubd AreRal e, and
human madiaogeefor tentaminigieatthcand plol@ing fe @ féredasing eyivisxiobfféds. f or mul a
| may be characterized in that they nmay induce an inprovenment in the

respiratory drive. They may therefore be used in the treatnent of
di st ur beghdor$ing T aGTHh £<pRet, thetEds Midkd the use of a compound of the formuia |

andfor a pharmaceutically acceptable salt thereof as described above, alone or in
- combination with other drugs or active compounds for preparing a medicament for
the treatment or prophylaxis of respiratory disorders, in particular respiratory
disorders associated with sleeping, such as sleep apnea.

According to a sixth aspect, there is provided the use of a compound of the formula |
and/or a pharmaceutically acceptable salt thereof as described above, alone or in
combination with other drugs or active compounds for preparing a medicament for
the treatment or prophylaxis of snhoring. '

According'to a seventh aspect, there is provided the use of a compound of the
formula | -and/or a pharmaceutically acceptable salt thereof as described above,
alone or in combination with other drugs or active compounds for preparing a
medicament for the treatment or prophylaxis of acute and chronic renal diseases, in
particular acute Kidney failure or chronic Kidney failure.

RS




may, for exanple, occur in the following clinical conditions and di seases:
di sturbed central respiratory drive (e.g. central sleep apnea, sudden
i nfant death, postoperative hypoxia), nuscul ar-rel ated r28ovembar2006
di sorders, respiratory disorders after long-termventilation, respiratory
di sorders during adaptation in a high nountain area, obstructive and m xed
forms of sleep apnea, acute and chronic |ung di seases with hypoxia and
hyper capni a. The conmpounds additionally may increase the nuscle tone of
t he upper airways, so that snoring nael3cbe suppressed. As a result, the
conpounds nentioned may be advantageously used for preparing a nmedi canment
for, the prevention and treatnent of sleep apnea and nuscufar-rel ated
respi r at Rgcoréihg ter AR RGERR r j dj vention
and treat nent %f snorinJ? 2 e&g&@ﬁ%ﬁ?@ggggkﬂlﬁﬁlpgggﬁFig%ﬁgﬁbﬂ§(gﬂh%HE
i nhi bi t derrpelat hand/er ieupaamageuticallyc actapiatly dhadtsiberenfi a8 descrilied. gbove,
acet azol gm : J e .the |latter producing netabolic
acidosiéﬁgﬁ%%%ﬁg?e'ﬁbg%ﬁgggym?ﬁggéggﬁﬁg 5@2%?%%&8WP°&89?5P£;Fqﬁgﬁﬁ fesul t
of whi cimedicaient fertredreatineatorprdptgaxieas eiborders of imestingefuretmeund may be
achieved. Onmng to their NHE3-inhibitory action, the conpounds according.to
the invention spare cellular energy resources which, during toxic and
- pat hogenfie @326t the i SRk LiNhr Shf B nggﬁﬁ ge or
cell death. Here thg_‘i:b tﬂdgnﬁg éﬂéeq%y A%%%%%%&ngh%f@%g?@ﬁdo%hcgﬁééto fumin
‘the pr oﬂfmutetmmgnw@s%es i Melterinaneand hfmeaemeadichet he conmpounds of t he
formula I, tenporarily switched off, and the cell my thus be able to
survive an acute pathogenic, ischemc or toxic situation. The conpounds
may t herifeorphapmasdiotiebl eadipnay die ex@fipbindsorofusife aforghiuisl fraay béeating
i schem c noxa,  for, anpl e acute kidney failure, Furthernore, the conpounds
Ty al sGhatAGErzed in dhatihermavgndure aRBRTYemSRkin the respiPE dike. TheY. of

TeBh 1 ARl BBre petuSen e e SHH RALLAY ShaRip iR "
f or-mul a nnayrdgr exanaplet adur in dne follepdng olinical edditiene andfdisedses: tisaabewnt of
di abet | Central respiratory drive (e.g‘.ﬂ central sleep apnea, sudden infant death,
- postoperative  hypoxia), muscularrelated respiratory disorders, respiratory
disorders after long-term ventilation, respiratory disorders during adaptation in a
high mountain area, obstructive and mixed forms of sleep apnea, acute and
chronic lung diseases with hypoxia and hypercapnia. The compounds additionally
may increase the muscle tone of the upper airways, so that snoring may be
suppressed. As a result, the compounds mentioned may be advantageously used
for preparing a medicament for, the prevention and treatment of sleep apnea and
muscufar-related respiratory disturbances and for preparing a medicament for the

prevention and treatment of snoring.




| at e damage, di abetic nephropathy and chronic renal disorders, in _
particular all inflamuations of the kidney (nephritides) associated with
i ncreased elinmnation of protein/albumin. It has been shidi¥ovember 200e
conmpounds di scl osed herein nmay have mld [axative action and, accordingly,
may al so be used advantageously as | axatives or for the prophylaxis of
I ntestinal obstruction. Furthernore, the conpounds disclosed herein may be
used advantageously for the prevention and therapy of acute and chronic
di sorders of the intestinal tract 23 Mdvenmber 2006 14a triggered, for
exanpl e, by ischemc states in the intestinal region and/or by subsequent
reperfusion or by states and events of inflamation. Such conplications
can occur, for exanple, by lack of intestinal peristalsis, as is

nmple, after surgical interventions, in the case

frequently observed, for | in
of bovel AoFeatineianef & NFE ithisiter gf ff@tfpsﬁgi%yl withi acebeantwdrasadnhibibari 1 i ty.
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Owning to their cardioprotective corrponen]'E, t he NHEhl Inhl bi torzI pffthet
formula | .may . be hi .suitable for infarct prophylaxis and infarc
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situations,
influence of the compounds of the formula I, temporarily switched off, and the cell

may thus be able to survive an acute pathogenic, ischemic or toxic situation. The
compounds may therefore be suitable by way of example for use as drugs for

treating ischemic noxa, for example acute kidney failure.

Furthermore, the compounds may also suitable for treating all chronic renal
disorders and forms of nephritis which, as a consequence of increased elimination
of protein, result in chronic kidney failure. Accordingly, the compounds of the
formula | may be suitable for préparing-a medicament for the treatment of diabetic
late damage, diabetic nephropathy and chronic renal disorders, in particular all
inflammations of the kidney (nephritides) associated with increased elimination of

protein/albumin.

It has been shown that the compounds disclosed herein may have mild laxative
- action and, accordingly, may also be used advantageously as laxatives or for the
prophylaxis of intestinal obstruction.

Furthermore, the compounds disclosed herein may be used advantageously for the
prevention and therapy of acute and chronic disorders of the intestinal tract




t he compounds of the fornmula | used, as inhibitors of the cellular Na' /H
exchange nechanism may be used as nedicanents for treating all acute or
chroni c danage caused by ischem a, or diseases induced 8iNmeinbgr 2606
~secondarily by this danage. This may possibly relate to their use as

medi canents for surgical interventions. Thus, the conpounds disclosed
herein may be used for organ transpl antations, where the conpounds may be
used both for protecting the organs in the donor before and during
removal , for protecting organs that hbkee been renobved, for exanple during
treatment with or storage in physiological bath fluids, and also during
transfer into the recipient organismpretreated with conmpounds of the

for mul a. trijheredpniop Uasdinpiey byl Rehbmidisthtel e dhe aRRREISaMddlo " SHB&! ibye
action durin angi opl astic surgical interventions, for €xanple on the

heart, LMPsgfident yeperuginar aF byr gHalesarand eevrnts . ofi inflemumgtiamhiSsichor s

- prot ect ih S nl ¥ gai venber
D006 16 TalbR BrfEaf Jp il ), Bk BF | Ml BfiSeicts, B8R e

cyt ot oxifeequsnily whservede fircenammls, aftardsurgicphintérgemtionsi in thencase ofisovegdy and

t he ther : ' e I seases, the canbi ned.adm nistration with
conpounds OFPQ{I%IZ‘HE&%%qfsﬁ’gé&lgéealécfﬁcﬂgfﬁs ngid'po G’bpr essing or reducing the
cytotoxic effects of a therapy. By reducing the cytotoxic effects, in
particular cardiotoxicity, by conedication with NHE inhibitors it may
furthernore be possible to increase the dose of the cytotoxic therapeutics.
and/or to prolong nedication with such nmedi canents. The therapeutic benefit
of such. a cytotoxic therapy can be enhanced consi derably by conbi nation
with NHE inhibitors. The conpounds of the formula | nmay be suitable in
particular for inproving the therapy wth nedi canents having an
undesirabl e cardi ot oxi ¢ conponent. OMng to their protective action agai nst
i schem cal ly i nduced damage, the conpounds discl osed herein may al so be
suitable for use as nedicanents for




treating i schem as of the nervous system in particular the central nervous
system where they may be used, for exanple, for treating stroke or
cerebral edenma. The compounds of fornula | may al so be suiBthabembér@006 he

t herapy and prophyl axis of diseases and disorders induced by
overexcitability of the central nervous system in particular for the
treatnment of epileptic disorders, centraldy induced clonic and tonic
spasnms, states of psychol ogi cal depression, anxiety disorders and
psychoses. Disclosed herein, the NHE i nhibitors may be used on their own or
in comigagiPB MrhPoriddCiseiBBed Ar&R, ﬂamaggbé‘g)to'sgi@lé £ r&véfﬁ.t%é?lgtowé wth
anti psychoti¢c active conpounds, or carbonate dehydratase Inhibitors, for
exanpl e fOHP@#NRY 0l ani de, and al so with other inhibitors of NHE or of the
sodi um dependent chl ori de/ bi carbonat e exchanger (NCBE). 23 Novenber 2006
16a In addition, the conpounds of the formula I disclosed herein may al so
be sui t aieeNHE inhibitesd disglobyd teralh nsdlogéneralie Be &uitalle foetaailEdisehses
allergic cargiogﬁ%icé hg ovol emi ¢ and bacterial shock. Al so disclosed

her ei n, - EHE BHivdicaua 6Dy LepeisiP: | may be used for the prevention and
treatnment of thronbotic disorders since, as NHE inhibitors, they are also
capabl e of inhibiting 23 Novenber 2006 17 platel et aggregation thensel ves.
| n* addi thoa resiesf theiy phasnageiogicaliptppdrties, dhe eeripeunds disclased beraimdiayt or s of
i nfl amrgjd I+ .. particular of the von WIIebrand factor
and thronﬁ%ﬁgﬁﬁgbggggg%?hgggﬁgwgﬁﬁé whi ch takes place following ischema
and reperfusion. It is thus possible to reduce and elim nate the pathogenic

ef f ect significant thronbogenic factors. Accordingly, the NHE inhibitors
i sc o5 QHaIPdhelr GapIORIORESAYS ROmAANERL Ghih IHEC blonsY Mo forgula | may

ant i coagd RighNes\IRE{Lfor iﬁ#&F&?S%WIéﬁs o) iﬂfhrcl[sﬁ‘&é’t[r?e%t aﬁ‘n@rfo?)frﬁgﬂhgnt of

reconbi nant “or natural tissu lI"asm nogen activator, streptoklnase,

ur oki nas@gireceestods fandythey adsei thhilithoosbongly reduce, in a preventative manner,
the pathophysiological processes which may contribute to ischemically induced
damage, in particular those which trigger ischemically induced cardiac arrhythmias.
Owing to their protective action against pathological hypoxic and ischemic situations,
the compounds of the formula | used, as inhibitors of the cellular Na*/H" exchange
mechanism, may be used as medicaments for treating all acute or chronic damage

caused by ischemia, or diseases induced primarily or secondarily by this damage.

This may possibly relate to theif use as medicaments for surgical interventions.
Thus, the compbunds disclosed herein may be used for organ transplantations,
where the compounds may be used both for protecting the organs in the donor
before and during removal, for protecting organs that have been removed, for
example during treatment with or storage in physiological bath fluids, and also
during transfer into the recipient organism: pretreated with compounds of the
formula. |

The corhpounds may also be useful medicaments with protective action during

angioplastic surgical interventions, for example on the heart, but also in peripheral
organs and vessels. - <

Since NHE inhibitors protect human tissue and organs not only effectively against




ant agoni sts, factor Xa antagoni sts, nedicaments with fibrinolytic action,

t hronboxane receptor antagoni sts, phosphodi esterase inhibitors, factor
Vil a antagonists, clopidogrel, ticlopidine, etc. Conbi n€d Nesembdr 200 NHE

i nhi bitors disclosed herein with NCBE inhibitors and/or with inhibitors of
car bonat e dehydratase, such as, for exanple, with acetazol am de, may
particularly be beneficial. Furthernore, the conpounds of the fornula I

di scl osed herein may have strong inhibiting action on cell proliferation,
for exanple on fibroblast cell prolifggation and proliferation of snooth
vascul ar nuscle cells. The conmpounds of the formula I may therefore be
useful therapeutics for diseases in which cell proliferationis a primary

or secongighig ééélfs"ed%&ﬂlsgﬁérgw&ﬂ:ﬁéﬁ @%n;béﬁ%lﬁsa ﬁét%@%&fb?&l@é&?dnc » asS

agents agalnst chronic ney ure and agai st neoplastic di seases.
Thus, t Hegdiragents usatbin particutaean icagcer tharagyy pred ﬁin@]ﬂmraam@f Ia;atmnnmtmaal a for
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also pulnmonary fibrosis, liver fibrosis, kidney
fibroti AP Perleng masticationayith sts:hsngdupameatst Tbe &herepeuticdsernficof such:
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car di ovaslybiters. di sorders. 23 Novenber 2006 18 Here, they may be used for

the treatnment of high blood pressure and of cardi ovascul ar disorders on
their owmn or wwth a suitable conbination and fornul ati on coconponent.

Thus; i tTheScaapointsof tiee fEman®!emalyObs QURARE ANSarBEUIEP & ﬁbﬁhb%ehaw ng
th|a2|de |i ke _actign, loop diureticCs, aldosterone and pseudoal dost erone

ant agonitB¢rgpy WBH“%FHcarﬁ?ﬂﬁsd@WﬂﬂQﬂ Hndesigble sardigberie Q@mppbelvtt hi azt de,
furosem de, piretanide, torasem de, bunetanide, amloride, trianterene,
Spl ronol act one or eplerone, with conmpounds of the

: Owing to their protectlve action against ischemically induced damage, the

- compounds disclosed herein may also be suitable for use as medicaments for
treating ischemias of the nervous system, in particular the central nervous system,

-where they may be used, for example, for treating stroke or cerebral edema.

- The compounds of formula | may' also be suitable for the therapy and prophylaxis of
diseases and disorders induced by overexcitability of the central nervous system, in
particular for the treatment of epileptic disorders, centrally induced clonic and tonic
spasms, states of psychological depression, anxiety disorders and
psychoses.Disclosed herein, the NHE inhibitors may be used on their own or in

- combination with other substances having antiepileptic action or with antipsychotic
active compounds, or carbonate dehydratase inhibitors, for example
acetazolamide, and also with other inhibitors of NHE or of the sodium-dependent
chloride/bicarbonate exchanger (NCBE). -




formula I. Furthernore, the NHE inhibitors disclosed herein may be used in

conbi nation wth cal ci um antagoni sts such as verapam i, diltiazem
am odi pi ne or nifedipine, and also with ACE inhibitors, X3Uidveaber 2006
exanple, rampril, enalapril, lisinopril, fosinopril orcaptopril. Further

favorabl e conmbi nati on partners may include beta-bl ockers such as

met oprol ol , albuterol etc., antagonists of the angiotensin receptor and its
receptor subtypes, such as |losartan, irbesartan, val sartan, omapatrilat,
genopatrilat, endothelin antagonists, renin inhibitors, adenosine receptor
agoni sts, inhibitors and activators of calciumchannels, such as
glibenclam de, glinepiride, diazoxidelggromakalim mnoxidil and its
derivatives, activators of the mtochondrial ATP Sensitive potassium
channel {m toK{ATP) channel), inhibitors of other potassium channels, such
as i nhi b!ntéHcﬁtlcﬁlf thd¥dmpo&ids oﬁ%?%nﬁlﬂ’ai BEbfos@&ﬂeF&h?Wé}!ég b@%ﬂté’lﬁ\fe shi'e NHE
i nhibitors may be used as antii.nf[ amrat or . ani'strc

i nt er estirerjingatypee of isbotly raughtaso rforoéxamﬂe,reﬂ almglcpbammgeatcp mypmfo!emlc '
infla S...the compounds may be used al one or in conbination with
-an azPﬁ%hfga?éﬁgsﬂﬁﬁght for the prevention or treatnent of chronic and
acute |nflannatory di sorders. The conbi nation partners used nmay
advantagﬁousl terOJdgh and non- steroidal antllnflannatory agents. In

one enb ??reﬂ'%do?? HiREeHe dhe f SRIMROYNS Of:dhﬁofsmw 2f mRE berusgdafar ®weert a
benef i ci ghovémtionsis fefihaiRof MrbhPRE Aikirdsrs sk Eqﬁﬁi% glrs t ed for
the prophylaxis and regression of at erosclerotlc C anges ing a
causal ralskcapahie of inhititing ray i ncl ude not only prinary hyperllpldenlas but
al so certain secondary hyperlipidem as as nay be encountered, for exanple,
in diabetes. Additionally, the conpounds of the formula | may reduce
infarcts induced by netabolic anomalies considerably and, in particular,
may | ead to a significant reduction in the size and severity of the
infarct induced. 23 Novenber 2006 19 Accordingly, the conmpounds discl osed
herein may be used advantageously for preparing a nedi canent for the
treatnent of hyperchol esterolema, for preparing a




medi canment for the prevention of atherogenesis, for preparing a nedi canent
for the prevention and treatnent of atherosclerosis, for preparing a

medi cament for the prevention and treatnent of di seases 13 dorecededB006

el evated chol esterol |evels, for preparing a nedicanment for the prevention
and treatnment of diseases induced by endothelial dysfunction, for
preparing a medi cament for the preventli7lon and treatnment of hypertension

i nduced by atherosclerosis, for preparing a nedicanent for the prevention
and treatnment of thronboses induced by atherosclerosis, for preparing a

medi canepiatdleiraggnegatrcwﬁmtﬁselvandw Taddhubm%ﬂiethay PRORITL ©r IABY x886kive
post -i sch m c fe erfusio e | nducgd by hyperchol esterol em a and
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heart failure (CHF), for preparing I cament for t evention and

treat md?cﬁﬁm@oﬁ%wﬁVQ@Bogﬂﬁam ROsGIblenj@ eetugieand elininatesthierpdtioegenisy

hyper chal | Y.
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a conbi ng{br@h&l '%’-IE%P%F] BF’t Pl ofX Wé’ef ofﬂ'ffﬁﬁb'f'a% t¥ St i J8sUSnpound
t hat | oyglasminbgehi Qcmat@@ngt@éﬁtbﬁhaéél iufokingse)| aeétylsarfigfier aeld/ #fomis CoA
reductase inhibitor (for exanple I|ovastatin or pravastatin), the latter
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Pt ot ect i RREHEn iinta B Ardfer i FrHBRES &1, ceirts cRbidate SUER s feict s on,
conpounasxaniple, hvitt acetataamidenynayearsaialy béfbéh@fm_nts for the prevention

and treatnment of coronary vascospasns, peripheral vascular diseases, in
particular intermttent claudication of at herogenesis and

at her os ® gihefhsre, Oche|&i°rﬁp rCH] ?rm@ﬁrltdl&%é'eoaﬂgrém Hhy H=68 strong
car di omyopat hy, and ronmbot | I sord

. inhibiting action on cell prollferatlon for example on fibroblast cell proliferation and

proliferation of smooth vascular muscle cells. The compounds of the formula-| may

‘therefore be useful therapeutics for diseases in which cell proliferation is a primary

or secondary cause and may therefore be used as antiatherosclerotics, as -agents

~against chronic kidney failure and against neoplastic diseases. Thus, they may.be

used for treating organ hypertrophy and hyperplasia, for example of the heart and the

prostate. Compounds of the formula-1 may therefore be suitable for the: prevention

and treatment of cardiac insufficiency (congestive heart failure = CHF) and for the

treatment and prevention of prostate hyperplasia and prostate hypertrophy.

The compounds of the formula | furthermore may delay or prevent fibrotic disorders.
Thus, they may be excellent agents for treating fibroses of the heart, and also

pulmonary fibrosis, liver fibrosis, kidney fibrosis and other fibrotic disorders.

Since there is significant elevation of NHE in essential hypertenswes the
_ -compounds of the formula | may be suntable for the prevention and treatment of
' hlgh blood pressure and of cardiovascular d:sorders




23 Novenber 2006 20 Moreover, NHE inhibitors of the fornmula | may be
suitable for treating non-insulin- dependent diabetes (NLDDM where, for
exanple, insulin resistance is suppressed. To enhance anti3dNabmber086fi cacy
and quality of action of the conpounds disclosed herein, it may be-
favorabl e to conbi ne these conpounds wi th a bi guanide such as netformn,
with an antidiabetic sulfonylurea, suldh as glyburide, glinepiride,

tol butam de, etc., a glucosidase inhibitor, a PPAR agonist, such as
rosiglitazone, h pioglitazone, etc., with an insulin product in a
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agi ng aridy#sideMvatives, activators of the mitochondrial ATP'Sensitive potassium channel

{mitoK{ATP) channel), inhibitors of other potassium channels, such as inhibitors of
Kv1.5 etc.

Owing to their antiphlogistic action, the NHE inhibitors may be used as antiinflammatory
agents. Mechanistically interesting may be the inhibition of the release of mediators of
‘inflammation. Thus, the compounds may be used alone or in combination with an
antiphlogistic agent for the preventibn or treatment of chronic and acute inflammatory
disorders. The combination partners used may advantageously be steroidal and non-
- steroidal antiinflammatory agents.

In one embodiment, it has been found that 6ompounds of the formula | exert a.
beneficial influence on serum lipoproteins. They may therefore be used for the
. prophylaxis and regression of atherosclerotic changes by excluding a causal risk
‘factor. This may include not only primary hlyperlipidemias but also certain secondary
hyperlipidemias as may be encountered, for example, in diabetes.. Additionally, the
compounds of the formula | may reduce infarcts induced by metabolic anomalies
- considerably and, in particular, may lead to a significant reduction in the size and
severity of the infarct induced, | | '




23 Novenber 2006 20a Disorders associated with age-rel ated dysfunction and
age-rel ated synptons of wear of organs nmay , for exanple, be inadequate
responsi veness and reactivity of the blood vessels to c@tNaembar20asd

rel axation reactions. This age-related decline in vascular 23 Novenber
2006 21 reactivity to constricting and relaxing stimuli, which nmay be an
essential process of the cardiovascul@r systemand thus of life and

heal th, may be significantly dimnished or abolished by NHE inhibitors. An
i mportant function and a neasure of the naintenance of vascular reactivity
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hypert ensi on, atherosclerosis bet es ), may also be elevated in .
“cel I's WPBANNG ReMegiiamenifentiia praventier andetreatment of cardisc hypertrophiesl e, in

erythr ogyd €Sardiomyopathies and congestive heart failure (CHF), for preparing a
medicament for the prevention and treatment of coronary vascospasms and
- myocardial infarcts induced by hypercholesterolemia and endothelial dysfunction, for
- preparing a medicament for the treatment of the conditions mentioned in combination
with hypotensive substances, preferably with angiotensin converting enzyme (ACE)
inhibitors and angiotensin receptor antagonists. In one embodiment, a combination of
an NHE inhibitor of the formula | with an active compound that lowers the lipid
- concentration in the blood, preferably an HMG-CoA reductase inhibitor (for example
lovastatin or pravastatin), the latter having hypolipidemic action, thereby enhancing
the hypolipidemic properties of the NHE inhibitor of the formula |, has been found to
be a favorable combination with increased action and reduced use of active
compound.

‘Thus, compounds of the formula | may bring about effective protection against
- endothelial damage of various origins. Owing to this protection of the vessels against

the syndrome of endothelial dysfunction, compounds of the formula | may be useful

medicaments for the prevention and treatmeht of coronary vascospasms, peripheral

vascular diseases, in particular intermittent claudication, of atherogenesis -and

atherosclerosis, of left-ventricular hypertrophy and of dilated cardiomyopathy, and of
| thrombotlc dlsorders '




pl atel ets or | eukocytes. The conpounds disclosed herein may therefore be
suitable as excellent and sinple scientific tools, for exanple in their
use as diagnostic aids for the determ nation and differ étNatmbe 2006
particul ar types of hypertension, but also of 23 Novenber 2006 2la

at heroscl erosi s, of diabetes and of |ate conplications of diabetes, of
proliferative disorders, etc. NHE3 inhibitors may furthernore be suitable
for treating disorders (human and vef8rinary) caused by bacteria and by
protozoa. In the case of disorders caused by protozoa, particular nention
may be nmade of mmlaria diseases of man and of coccidiosis in poultry.

Nor eoverMotemggqmﬁaugtb)lmitm%%me;fg‘rﬂabl emd@@%tmtéblé%r ﬁ@é%ﬁ@hbh%uﬁﬁpki ng
arasite in \NOV e r unman and veterinary m_a I Cl he an In Crop

br ot ect i%‘%ﬂe"fi@ﬂ@\'lgl?%s ﬁ\;yga@ﬂ?me@m exagpplegsulin resigtange is sHpAsessedifices in

‘human arghnePber AmRfiabeBISGLAS) afd Py&l rd.?da?tfo'ﬁ aidhd !dBﬂlﬁogmgQﬁ]iéck‘! € as

potent NHE-inhibitors, their "pharnacol’ogi cal properties” and e absence of
undesi r diereinoitagay &k favenablesto earabive these dempbundeewitb rarbigaanide rmghadsso be

di stinguy by Javorabl e. Lnetic properties which ke . .their use
as nedi ggéreni ’Q’ee‘lpﬁmpl)aé'?i éﬁ'ﬁ%@%@ﬁﬂ?ﬁﬁ@ s AL Bt d@%%r{‘%’ agﬁPﬁP’ﬁ'dﬁ’spect,

t her e i dolbutanided etc.,madglocoaiddsel imhibitornas, PRAReagaristy such aghidsijiitobast i ve
use, co i Si an _effective onp?und of the forr% and/ or

) f . ) la |
a phar é‘ﬂﬁzg)gﬁ GCa ¥ %W?Bﬁrg&u L?ﬁ@@g@%e% adrapystisbign fergy avi 6? & her

Wi th phant¥BRGUWith 2inlibls IRGCRPERBECOGA MRpRtiAde additives. According to a
tenth aspect, there is provided a nedi canent for human, veterinary or

phyt oprotective use, conprising an effective anount of a conmpound of the

‘;gg\r/"é' a 14 288H6R %0 thePAERREHADSR! dbcRS %eo&ﬁ%guﬁd%l dr thORr0la ASHUAESSL Ped

~.the development of late complications of diabetes, and they may therefore be used
as medicaments for the prevention and treatment of diabetic late damage, such as
- diabetic  nephropathy, diabetic neuropathy, diabetic retinopathy, diabetic
cardiomyopathy and other disorders which occur as a result of diabetes. In this
connection, they may be combined advantageously with the antidiabetic
medicaments described above under the NIDDM treatment. A combination with a

favorable administration form of insulin may be of particular importance.

in addition to the protective effects against acute ischemic events and subsequent
likewise acute reperfusion: events, the NHE inhibitors of the formula ! disclosed
herein may also have direct therapeutically useful action against disorders and
~ impairments of the entire mammalian organism which may be associated with
manifestations of the chronically progressing aging process and may also be

- independent of acute states of hypoperfusion, and may also occur under normal,

non-ischemic conditions. In one embodimeént, these pathological age-related

manifestations, such as disease, illness and death, induced over the long time of

-aging, which are now accessible to treatment with NHE inhibitors, are disorders and
disturbances caused to a substantial extent by age-related changes in vital organs

and their function which become more and more important in the aging organism.




together with pharmaceutically acceptable carriers and additives, in

conbination wth other pharnmacol ogically active conpounds or drugs. In a

~ particular enbodinment, there is provided nedi canents for 23evembere086i nary
‘or phytoprotective use which conprise an effective anount of a conpound of

the fornmula | and/or a pharnmaceutically acceptable salt thereof alone or

in conbination wth other pharnacol ogically active conpounds or

nmedi caments. Medi caments conprising agpnmpound | may be administered, for

exanple, orally, parenterally, intranmuscularly, intravenously, rect aI ly,

nasal 'y, by inhalation, subcutaneously or by a suitable transcutaneous

adm ni st he 23 ve 2a referre

adm ni stlfr)%{”lq%ﬂs b.q%sﬁaa gp)évﬁ 71 %h{%ﬁegﬁy?ﬁﬁ@m ap pgj}a&ﬁgesymptpwé of
di sor derwedtesfeorghhe negnpfod Retanple; it hﬂd@é@ﬁe%@ﬁ&@&eﬁé%@eéﬁbe{ea‘ﬂhwy of
pharnaCéthﬁi%hVEXCI ients, both in veterinary nedicine and in hurfan

medi cin i, FRRtEAGtiopraNdwRl Axation wastionsaHihis poe-relatedidedlingd |
phar macqgthealiaf Ornul ation are famliar to the skilled worker on the basis
of his expert know edge. Besides solvents, gel forners, suppository bases,
tabl et excipients and other active ingredient carriers, it is possible to
use, for exanple, antioxidants, dispersants, emulsifiers, antifoans,
maski ng flavors, preservatives, solubilizers or colorants. For a formfor
oral use, the active conpounds may be m xed with the additives suitable
for this purpose, such as carriers, stabilizers or inert diluents, and
converted by conventional methods into suitable dosage fornms such as
tablets, coated tablets, two-piece capsules, aqueous, alcoholic or oily
solutions. Exanples of inert carriers which nay be used are gum arabl e,
magnesi a, nmagnesi um carbonate, potassi um phosphate, |actose, glucose or
starch, especially corn starch. Preparation may noreover take place 23
Novenber 2006 23




both as dry and as wet granules. Exanples of suitable oily carriers or
solvents may include vegetable or animal oils such as sunflower oil or
fish liver oil. For subcutaneous, percutaneous or intraveidusember 2006

~adm nistration, the active conpounds used nmay be converted into a

sol ution, suspension or enulsion, if desired with the substances customary
for this purpose, such as solubilizers, enulsifiers or other excipients.
Exanpl es of suitable solvents may include: water, physiological saline or

al cohol's, for exanple ethanol, propangh, glycerol, and also sugar

solutions, such as glucose or mannitol solutions, or else a mxture of the
various solvents nentioned. Suitable as pharmaceutical fornulation for

adm ni st 0sol s or S, may inc for a | e,
ol ut | orfe2e i brbebfictifa Hofl el Sl fyiEh PRV oS R BRHAGHOE RS Sor il o
| in a phar ocadeviascalal ysyatarephad| tusobl difié , arsdiCioath, may bar §|gﬁlﬁb§r'itiy

et hanol The formul ation may, if

h |
requir eoé) méﬂm@??%f (?'g@%@gﬂﬁgh'&h%ﬂg'@u%%d\é%&é@i finstien agdch meggure 3
sur f act gpé %alm@%ﬁdzé bRVSscalRf réh@Rit) R/ Be bﬁd&ﬂmgu&nf d-ﬂ&ﬁ:hg%?tthé@ e-rHiy @

preparation normally contains the act’ive co conce trat| on of
about 0.PIOgrgssign erﬁn@ﬂi‘i'iabdyﬁfﬂn@iorawu@h o be Mlﬁ}ed/\blg!}m signifieantlysage of

th t f

of adm o NFETRMBrG! ThcodRbdMdy, bt offe oGy LEhAHTS. B8 o u g hos e

‘conmpoundsiitabled foraltise weattient nabdir prexaoticre v ity aﬁe—teﬂﬁedl paAREsdieN bef -

t ted h d d f th I
Lo be ¢ odptaoMaTerite, “Shectlly '5t dpleimyfent neatdivalioha NroevRr { Bemut ar

for a pafohmnu@kﬂhhégorrﬁlhlﬁqt ar?s5tHﬁ§ cmis’tahéln@F élﬂ?&ﬂle @olof?ﬂa ﬂ@ét%nt%rnﬁf erably

0.1 to a maxi mum of 30 np/ kg, preferab

wei ght Hgﬁvedﬁ'ﬁf‘eofs?qrgﬁﬁ 'Bﬁﬁff'mﬁﬂﬁy,e&aﬁ?ﬂlg,,ﬁSt!V%’f@@ﬁafaéUSﬁ %HE? ang f(lfriihég
dosages ot REm kA BanGARaBE i rovbihicih K188 Qs TEERGRTLY TP et
patient in an intensive care unit, up to 200 ng/ kg per day may be
? gcz,ssa%@j%@%a@égéiggvs\%gr&%g@% clp\élggy%gla;tlgh%wthogfpo%nsq\% ?ned]:c%rmeen)t(sa ple up
such as with ACE inhibitors, angiotensin receptor antagonists, diuretics, Ca®*
- antagonists, etc., or with metabolism-normalizing medicaments, such as cholesterol-
lowering agents. The compounds of the formula | may thus be suitable for the
prevention of age-related tissue changes and for prolonging fife while maintaining a
high quality of life.

The compounds' disclosed heréin ‘may be effective inhibitors of the cellular-
sodium/proton antiporter (Na/H eXchanger) which, in numerous disorders (essential
- hypertension, atherosclerosis, diabetes, etc.), may als'o be elevated in cells which
are easily amenable to measurements, such as, for example, in erythrocvies,
- platelets or leukocytes. The compounds disclosed herein may therefore be suitable
as excellent and simple scientific tools, for example in their use as diagnostic aids
for the determination and differentiation of particutar types of hypertension, but also
of '




24 Description of the experinents and exanples: |f the conpounds are
enantionerically pure, the configuration and/or the sign of the optical
rotation is given. If these data are m ssing, the conpouriisN@aemberif6at es
or 5 not optically active. The retention tines (Rt) given belowrefer to
LCVS neasurenents with the follow ng paraneters: Analytical nethods: 10 A
stationary phase: Merck Purospher 3p 2 x 55 nm nobil e phase: 95% H20O (0. 1%
HCOOH) -> 95% acetonitrile (0.1 % HCOOH); 5 min -4 95% acetonitrile (0.1%
HOOOH): 2 min  95% H20 (0.1 % HOOOH):2lanin: 0.45 m/mn. 15 B stationary
phase: YMC J' sphere H80 -4/12.1 x 33 mm rmbl | e phase: 95% H20 (0.1 % HCOOH)
-a 95% acetonitrile (0.08% HCOOH); 2.5 mn -> 95% acetonitrile (0.08%
HCOOH) ; - &hbrostiefosis, 86Ut tas( And %r HEIEBmpRbatioltt bf dﬁal?et@?s/ i) Eroli?é?aﬁ:ve
stationar rphase YMC J' sphere H80, 4p, 2.1 x 20 nm nobi | ase: 90% H20
(0. 05% TH g@ ders, #4046 acetonitrile; 1.9 nin; --> 95% acetonltrlle 0.5 nin; |
m/mn. D 25 stationary phase: Merck Purospher 3p 2 x 55 mm nobi | e phase:
95% H20 (0.1 % HCOOH) - > 95% acetonitrile (0.1 % HCOOH); 3.4 min -> 95%
acet oni tNHE8 inbibites HOGBHYyrthermone -be QE%MQ@O( QrebtingiGhebiderd (Rurman; arl 75

m/mn. v&erﬁ?a )té‘édse%y bg&%ﬁg anM‘br Y pro ozro%SP ﬁ1 zPsezofX digc?rdgg caused by
protozoa, particular mention may be made of malaria diseases of man and of
coccidiosis in poultry.

Moreover, the compounds may be suitable as agents for controlling sucking
parasites in




23 Novenber 2006 25 nobile phase: 95% H20 (0. 05% CF3000H) -, 95%
acetonitrile (0.05% CF3COOH); 3.4 mn 95% acetonitrile (0.05% CF3COCH); 1
mn; 0.75 m/mn. F 5 stationary phase: YMC J' sphere H3Q@3 NhvemBer2086 20 mm
nobi | e phase: 96% H20 (0. 05% CF3000H) -4 95% acetonitrile; 2 mn; -* 95%
acetonitrile 0.4 min; 1 m/mn. Preparative HPLC was carried out under the
follow ng conditions: 10 stationary phase: Merck Purospher RP18 (10pM 250
X 25 mm nobil e phase: 90% H20 (0. 05% TFA)-> 90% acetonitrile; 40 mn; 25
m/mn Exanmple 1: 3N-(5-Fl uoro-2-benzihgi dazol yl) - 4-met hyl - 3-t hi enyl am ne
hydrochloride xHCI F ~ N\~N H 15 a) 4-Methyl -3-thienyl

| sot hi ocyanate i s obtained by reacting equi nolar anmounts of

3- am no- 4- | t hi ene_and N N -thiocarponyl di,i mi dazol e i n anhydr ous
et r ay dhuap e RERRE] Suffifine i mLAloBGP BRI e 156 S 25 5 gabnt

t enper at againstblodd-sacking padsitéein imimanang velwinahXindtRideds Préfeftedt room
tenperature overnight. 4-Methyl-3-thienyl isothiocyanate is isolated by

distillative renmoval of the solvent under reduced pressure using a rotary

evapor at j addifiér ﬁP{HQir“\Ehlﬁé‘%tsr éHW@HEQqﬁbﬁdﬂs, fHefit ﬂ’ﬂ{;rr%eglogﬁép P@%ﬁm

organi ¢ phase repeatedly wt wat er . e organi c phase | over
sodi um s@nd $he abpencehefl ondesiled kiolognal actions) dhe 2Bmpiwids | dhefforruldelr

1 Sot ni och e Ed e ishgfished My PRk BrmePhoh BBk M BR ana o

can be. ueit use as medicament seem particularly advantageous.

According to a ninth aspect, there is provided a medicament for human, 'veterinary
or phytoprotective use, comprising an effective amount of a compound of the
formula | and/or a pharmaceutically acceptable salt thereof as described above,

together with pharmaceutically acceptable carriers and additives.

According to a tenth aspect, there is provided a medicament for human, veterinary
or phytoprotective use, comprising an effective amount of a compound of the
formula | and/or a pharmaceutically acceptable salt thereof as described above,
together with pharmaceutically acceptable carriers and additives, in combination

with other pharmacologically active compounds or drugs.

-In a particular-embediment, there is provided medicaments for human, veterinary or
phytoprotective use which comprise an effective amount of a compound of the
formula | and/or a pharmaceutically acceptable salt thereof alone or in combination

with other pharmacologically active compounds or medicaments.

Medicaments comprising a compound | may be administered, for example, orally,
parenterally, intramuscularly, intravenously, rectally, nasally, by inhalation,

subcutaneously or by a suitable transcutaneous administration form, with the




wi thout further purification. 23 Novenber 2006 26 b)

N- (2- Am no- 5-fl uorophenyl)-N -(4-nethyl -3-thienyl)thiourea 0.02 nol of
4-fluoro-1, 2-di am nobenzene is added to a solution of 0.Q2 Nmkembér 2006

4- et hyl - 3-thi enyl isothiocyanate in 60 ml of anhydrous THF. The reaction
m xture is stirred at roomtenperature for 2 hours and then allowed to
stand overnight, and the 5 solvent is then distilled off under reduced
pressure using a rotary evaporator and the oily residue is purified on a
silica gel colum using a mxture of 2d&ntical proportions of toluene and
ethyl acetate. Brown crystalline solid. Mp. 180C. 10 c)

3N- (5- Fl uor o- 2- benzi m dazol yl ) - 4- net hyl - 3-t hi enyl am ne hydrochl ori de A

mol ar expesarr¢chaiminisirdtioro keing| Jepeindent oyl theo Gatiicula agpearahoe lofSthge
(0.0053 1), of,, N(2-am no-5-fl uorophenyl)-N -(4-net hyl-3-thienyl)thiourea
n' 80 mt UBPHISE bRt bASigs | AT Heowplongics \padthes fth Phamnarauiket or 5
hours. Thgcipiekts,r Boths iralviefstrfiry OmsdiRMé badain MAMET SHEAERLUEARC OwetRjpght and
the ethanol is then distilled off under reduced pressure using a rotary
evapor at Biole&li®Ner is added to the residue and the pHis adjusted to 8-9
usi ng saturated aqueous sodi um bi carbonate solution. The m xture is
extracted repeatedly with ethyl acetate, the organic phase is washed with
wat-er angxcigientsd suitahie sodthendssitdéchpbarmbaeeutichlv fommuiatiodi arel faneititarofol thender

reduced pr.essure usi 20 rotary evaporator and the residue is purified
by silicgk'geéfweﬁﬁeﬂrﬂqqgﬁ?b&?ﬁ@&"ﬁ eﬁgﬁ%ﬁﬁ’?e o5 Biesicles SN oS | cal
propor t i aishaeitoRt BrbediCRibitecRffich® WRae ofap' sdtvRelrRedicRf uhRis! f RS

"m xture 2") as nobile phase. e Oi [gé@product obtained after distillative
removal BPssitle tor yai fors example, i antigixidests, edispersantsy lenadeifiarse antfoamsle

hi ghly o 11g ' hydrogen chloride in dry

di et hyl aﬁaﬁfgﬁg’; ﬂé?\éfgt H%s%ﬁéa@?%%,%@{@ﬂ%% ﬁ'g?(%f gst'al lizes out is, after
relatively long standing, filtered off. Crystalline solid, mp. 192 +/-
2C. Exarrlp

2- Chl or o-éfﬁna (2r8!”P 1786 PEA! M50 D8 ACYS SopIRUdFeAY |hesmixade Withalerrdditives
hydr ochl Qiitafe 38 tRis°pdigodbOrsichNab Searidf, Osabicar Br dfer! Wiiedts Meiny!
converted by conventional methods into suitable dosage forms such as tablets,
coated tablets, two-piece capsules, aqueous, alcoholic or oily solutions. Examples
of inert carriers which may be used are gum arable, magnesia, magnesium
carbonate, potassium phosphate, lactose, giucose or starch, especially corn starch.
- Preparation may moreover take place




30 3-thienylam ne hydrochl oride 23 Novenber 2006 27 HH xHCI HH xHCl / N}
~H11lcl asc s Asolution of 0.24 g (0.0018 nol) of Nchlorosuccini mde
in 15 m of glacial acetic acid is added dropw se to a MINdvember@(06®.5 g
(0.0018 nol) of 3N-(5-fluoro-2-benzimdazolyl)- 5 4-nethyl-3-thienylam ne
hydrochloride in 25 ml of glacial aceic acid, the reaction mxture is
stirred at roomtenperature for about 2 to 3 hours and the solvent is
distilled off under reduced pressure using a rot ary evaporator. Water is

added t th tur S.th kal i ne usi 2N NaCH
and extﬁé)(gcé]s gﬁé(ﬂ%gt‘ﬁé{]gr ﬁ% s of &Hﬁ‘%&l &s%arf'grs\/\%rs’l;fgtﬂe’&gtrﬁa\f\/at er
and drinelddeveyetsbib una:smtél@tlssaddas%anﬂ@wéﬁm oﬂﬁ’sh Bveftiopt i | | ed of f under
reduced pressure using a rotary evaporator. The resulting oily resldue is,

by nmedi um pressure colum chromat ography, using a solvent m xture of

parts t acet ic
aci d er el nt) E)E&’(r’jlsé}cr r e(?B tEI (é) OZslﬁ}Pan\)té Qtla gge%ﬁn§ﬂ§g§ﬁ§§ a@“g‘lhgg'i‘%gﬁﬁ%r at ed
and t rmdrmay bev\ncbhva'ted)hmtbla)rsomﬁrohydugmtsrcﬂhberemhﬂsoﬁ;s ifadeshed. with the

2-chl or fN- 5-fl yoro-2-benzi m dazol y Ié - nmet hyl - 3-t hi enyl am ne

hydroc‘-‘rﬂ%&# St USIPMANY, JOF SHS 1PUREse: skeh @S &e bt@eéa,.%mtrlsrf &y |ar oinen

cryst alcigients! Eﬂéﬁtrp eé”besw %B%Nt may rps:luge waterr pgysrﬁlog ncall saline or

2, 5-di chl oro- 3N ( | uor o- 2-benzi m azo
hydr odicaalgidor ﬁxalmple athanof, mopacbbrgllsemolt andlal@tsbgawsd;lumsrsmtyas alline

3Kf?g?@ﬁgaﬁ?fﬁ?&"fﬁéﬁmﬁgagx SOSR o Tmidiure f the vatipus SPERIS ANBRANEEN o | de
xHC CINCl C a

N ( 2- Am _no- 4, 5-di chl oroPhen}yI )-N -(4-methyl -3-thienyl)thiourea -
Suitable as pharmaceutical formulation for admiinistration in the form of aerosols or

sprays may include, for example, solutions, suspensions or emulsions of the active
compound of the formula | in a pharmaceutically acceptable solvent, such as, in
particular, ethanoi or water, or a mixture of such solvents.

The formulation may, if required, also comprise other pharmaceutical excipients such

as surfactants, emulsifiers and stabilizers, and a propellant gas. Such a preparation

normally contains the active compound in a concentration of about 0.1 to 10, in
- particular of about 0.3 to 3% by weight.

‘The dosage of the active compound of the formula | to be administered and the
frequency of administration may depend on the potency and duration of action of the
“compounds used; also on the nature and severity of the disease to be treated, and on
'the,sex, age, weight and individual response of the mammal to be treated.

On average, the daily dose of the compound of the formula! for a patient weighing
- about 75 kg may be at least 0.001 mg/kg, preferably 0.1 mg/kg, up to a maximum of
30 mg/kg, preferably 1 mg/kg, of body weight. In acute situations, for example
| immediately after suffering high-altitude breathing disorders, it may even become
necessary for the dosages to be higher. Especially on i.v. use, for example for an
infarct patient in an intensive care unit, up fo 200 mg/kg per day may be necessary.
. The da'ily dose may be divided into .one or more, for example up to 4, individual |
-doses. '




25 is obtai ned anal ogously to the reaction described in exanple 1 b) from
4-met hyl 23 Novenber 2006 28 3-thienyl isothiocyanate and

4,5-di chl oro-1, 2-di am nobenzene. Crystalline solid, m p.23Nbvaab&.2000

3N- (5, 6-Di chl or o- 2- benzi m dazol yl ) - 4- met hyl - 3-t hi enyl am ne hydrochl oride 5
i-s obt ai ned anal ogously to the procedur34descri bed in exanple 1 c) from

N- (2-am no- 4, 5-dichl orophenyl)-N -(4-nethyl-3-thienyl)thiourea and net hyl
i odide. Crystalline solid, mp. 290-294C. Exanple 4:

3N ( 2- Behseriptiarobf/ihe-ekpednients 8nd lexampleyi ne hydrochloride x HCl N C S,
10 a) N-(2-Am nophenyl)-N -(4-nmethyl-3-thienyl)thiourea is obtained

anal ogously to the reaction described in exanple 1 b) from 4-nethyl -
3-t hi enyls 4 ' ; = iR A Mst.al el j ving a
Tst mp. e SO RENE B R A R e oy A e SR e
285- 290 Coptical wptatinm (2 gBenzif thatezddtaldre missingytheZantpamgdsaare macematesair| or i de
S ob,‘%ai ne nalllo%%ysl y to the procedure described in exanple 1 ¢) from

N ( 2-%ni A8 ‘H@Fﬁﬂ Ya'Ve2- met hyl - 3-t hi enyl )t hi ourea and met hyl i odi de.
Crystalline solid followi ng recrystallization fromethyl acetate/ethanol,
mp. 194-200C. 20 Exanple 5:

3N ( - 4- FThereteptipr timesi (RiY-aiven pelowrrafarto MG megsanemeantswithdbe folowdeg F x
HClI 60N é,a aﬂﬂe éfSH uor o- 1, 2- di am nobenzene i s obtained as an oily anorphous
product Dy er ogenation of 3-fiuoro-2-nitrophenyl 25 hydrazi ne (prepared
by react Analytial tnéthddé] uor oni trobenzene wi th hydrazi ne hydrate)

10 A
stationary phase: Merck Purospher 3y 2 x 55 mm

mobile phase: 95% H20 (0.1% HCOOH) — 95% acetonitrile (0.1%
HCOOH]); 5 min — 95% acetonitrile (0.1% HCOOH); 2 min
— 95% H20 (0.1% HCOOHY); 1 min; 0.45 ml/min.

15 B
stationary phase: YMC J'sphere H80 ~44 2.1 x 33 mm
mobile phase: 95% Hz0 (0.1% HCOOH) — 95% acetonitrile (0.08%
HCOOH); 2.5 min N 95% acetonitrile (0.08% HCOOH); 0.5
- min — 95% H20 (0.1% HCOOH); 0.5 min; 1.3 ml/min.
20 C " |
- stationary phase: YMC J'sphere H80, 4y, 2.1 x 20 mm
mobile' phase: . 90% H20 (0.05% TFA) — 95% acetonitrile; 1.9 min; — 95%
acetonitrile 0.5 min; 1 ml/min.
D |
25 sté_tionafy phase: .Merck Purospher 3y 2 x 55 mm
mobile phase: . 95% H20 (0.1% HCOOH)— 95% acetonitrile (0.1%
- HCOOH); 3.4 mih — 95% acetonitrile (0.1% HCOOH);
| 1 min — 95% H20 (0.1% HCOOHY); 0.2 min; 0.75 ml/min.
E- '

30 _,Stationary p_hés'e: o ‘Merck Purospher 3y 2 x 55 mm




23 Novenber 2006 29 using hydrogen and 10% pal | adi um on carbon catal yst in
nmet hanol at room tenperature and at nospheric pressure. b)

N- ( 2- Am no- 3-f | uor ophenyl ) - N - (4- net hyl - 3-t hi enyl ) t hi our €3 Novesber20646 ned
anal ogously to the reaction described i %Sexarrpl e 1 b) from 4-nethyl -
3-thienyl isothiocyanate and 3-fuoro-1, 2-di am nobenzene. Crystalline solid,
poi nt of deconposition > 240C. «c¢)

3N- (- 4- Fl uoro- 2- benzi m dazol yl ) - 4- net hyl - 3-t hi enyl am ne hydrochl oride 10 is
obt ai ned MeRiledd®ssl y to t he §H%ddz(@.0586 CFIDQDH-<0GEcetdnisle {0.06%

N- (2-am no- 3-fluorophenyl)-N é@ met hyl - 3-t hi enyl ) t hi ourea and net hyl

i odi de. Anorphous preci pi t &E3GRIAH); Si4/ stiml-b 9586 acetdnitriled 610596 .

Crystalline solid, mp. 220- X l e 6; .

3N- (4, 6-Di fl uor o- 2- benzi m da§%$§p)qli<§%wp]§ WMy | ami ne 15 hydrochl ori de
FxHO FNF/ HS a)

N- (2- Am no-3, 5-di f| uorophenyl)-N - (4-nethyl -3-thienyl)thiourea is obtained
anal &youstalioparyiphasecact i on YAMEoF spreatei B danRl £x 20bhnd r om 4- met hyl - 20
3-thienyl i ﬁot hi ocyanat eand 3, 5-di fl uoro-1, 2-di am nobenzene. Crystalline
sol i d, 18blephasey point: PP He(0.85% GBEBCOGK)}-2195% acetomitvile; B raing—m p. :
299-301 T. b) 3N-(4,6-Df I,u%r Q- 2- benzi m dazol yl ) - 4- met hyl - 3-t hi enyl am ne
hydrochl oride i s obtained anR’%gsttonitriled.4xainpi salénink e descri bed in exanpl e
1 c) fromN-(2-am no- 25

3,5-difl uorophenyl%-hN' -(4-nethyl -3-thienyl)thiourea and net hyl i odide.

Anmor phougrepgratvegilPla® evasncartied ops uatler thesfoliowling aenbjtionscet ate. Crystal | i ne
sol ikd, . 2-234C. 23 Noygnber. 200 0. Ex le 7:
o (5 MRty PRARE, 52, O URIRR Pusacher KRt Bt 250 x 28 pmani ne
mobile phase: 90% H20 (0.05% TFA)> 90% acetonitrile; 40 min;
25 ml/min

‘Example 1:  3N-(5-Fluoro-2-benzimidazolyl)-4-methyl-3-thienylamine hydrochloride

X HCI

Ch-y

16 s

a) 4-Methyl-3-thienyl isothiocyanate
is obtained by reacting equimblar amounts of 3-amino-4-methyithiophene and
N,N'-thiocarbonyldiimidazole in anhydrous tetrahydrofuran (THF) by stirring the
. 20 | reaction mixture at room temperature for 5 hours and then allowing the mixture to
stand at room temperature overnight. 4-Methyl-3-thienyl isothiocyanate is isolated by
- distillative removal of the solvent under reduced pressure using a rotary evaporator,
. dissolving the residue in efhyi acetate and washing the organic phase repeatedly with
‘water. The organic phass is dried over sodium sulfate and the organic solvent is then
25 | distilled off under reduced pressure using.a rotary evaporator, giving 4-methyl-3-thienyl
: isothiocyanate as a brown olly residue. 4-Methyl-3-thienyl isothiocyanate can be used
- without further purification. | |




hydrochloride Fx HOO F~ NF/ \ F HS\ 5 a)

N-(2- Am no- 3, 4,5, 6-tetrafl uorophenyl )-N -(4-nmethyl-3-thienyl)thiourea is
obt ai ned anal ogously to the reaction described in exanpl e3Ndvember@906

4- et hyl - 3-thienyl isothiocyanate and 6

3,4,5,6-tetrafl uoro-1, 2-di am nobenzene. &yst alline solid, mp.: 286-290C.
10 b) 3N-(3,4,5,6-Tetrafl uoro-2-benzi m dazol yl ) - 4- et hyl - 3-t hi enyl am ne

hydr ochl ogi de i ai. ne nal qgousl 0 the procedure described in exanple
1yc) fro mbk- (2- Elﬁ@%r_mno-g-fﬁoro;) ny -R’!’-{ét-met yl-%-tﬁfenyl)thiourea w

3,4,5,6-t ewzambuermhsmd)a=aﬂénﬁﬁoﬁtﬁ$z@ﬁb-i§aap{e&Ewé)sb%fawcﬁﬁig?‘i‘ndl%ff hyl

I odi de. Am)r&pous precipitate which crystallizes under et acet ate.

“Crystal | i igng I-&thieaylﬁs@hm?aaa@m ??uhpf al‘r:ﬁydmtljs THF. T#edreacﬂ?n miﬁture is
3N- (4- Met hyl - 2- i 0 - 4. et hyl - 3=t hj ' i HCI
S 5o ) Ried 2kt BrfgeAslihs FPuRY apd tel Alpwe lorsientiovermath 2ad g
obt ai t5ed solabnigs tisdry distilddeff LRaet rsducdasesqind dslmgﬁgﬂghfﬁ%%@rafdr% the

4- et hyl - @-t hi enyl isothiocyanate and 3-nethyl - nzene.
Crystallif esidug is wupfied egA silieacgebeolymn using a mixture of identical proportions of

3N (4- %t%%éé’%%?%@%%%meyl ) - 4- net hyl - 3-t hi enyl am ne hydrochl ori de 23

Novenber I.néd anal ogously to the procedure described in
exanpl e 1Bwif erystaling2scdioli Wop. 180°C.

3- et hyl phenyl )-N - (4-net hyl -3-thi enyl )t hi ourea and net hyl i odide.

Anor phous precipitate which crystallizes under acetone. Crystalline solid,

- Poi nigof gjecompgs i ito-2-B&imidazolyl)-4-methyl-3-thienylamine hydrochloride

A molar excess (about 1.5 to 4 mol) of methy! iodide is added to 1.5 g (0.0053 mol) of
N-(2-amino-S-fluorophenyl)-N’-(4-methyI#3-thienyl)thiourea in 50 ml of anhydrous
ethanol, and the mixture is boiled at reflux for 5 hours. The mixture is allowed to stand

15 . at room temperature overnight“and the ethanol is then distilled off under reduced
pressure using a rotary evaporator, water is added to the residue and the pH is
adjusted to 8-9 using saturated aqueous sodium bicarbonate solution. The mixture is
extracted repeatediy with ethyl acetate, the organic phase is washed with water and
dried over sodium sulfate, the solvent is distilled off under reduced pressure using a

- 20  rotary evaporator and the residue is purified by silica gel column chromatography using

a solvent mixture of identical proportions of ethyl acetate and toluene (hereinbelow
referred to as “mixture 2") as mobile phase. The oily product obtained after distillative
removal of the organic solvent is dissolved in ethyl acetate and made highly acidic
using a saturated solution of hydfogen chloride in dry diethyl ether, and the precipitate

25  that ci'ystallizes out is, after relatively long standing, filtered off. Crystalline solid, m.p.
192 +/- 2°C.

Example 2: 2-Chioro-3N-(5-fluoro-2-benzimidazolyl)-4-methyl-3-thienylamine
| hydrochloride and 2,5-dichlOr'o-3N-(S-fluoro-2-benzimidazolyi)—4-methyl-_
30 - 3-thienylamine hydrochloride




5 Exanple 9: trans-3N-(3a, 4,5, 6,7, 7a- Hexahydr o- |

H 2- benzi m dazol yl ) -4-nmet hyl - 3-thi enyl am ne hydrochl oride (racemate) xHCl
NHS 10 a) trans-N-(2-Am nocycl ohexyl)-N - (4-net hyl - 3- t23i Novginperd %0061 ea
(racemate) is obtained- analogously to t reaction described in exanple 1
b) from4-nethyl- 3-thienyl isothiocyanate and racen c

trans-1, 2-di am nocycl ohexane. Crystalline solid, mp. 205-210C, 15 b)
trans-3N-(3a, 4,5, 6, 7, 7a- Hexahydro-1 H 2-benzi m dazol yl ) - 4- met hyl -

3-t hi enyl am ne hygr ochloride (racen@te) 0.6 g of racemc x HCI

trans- N- (2- am nocyChomsy "% - (4- et hyl - 3-t hiveA) N ougea is  suspended
in 60 m of toluene di ed/by heati ng at. I Xf/ure 1's

all owed to cool to 70€ ausol ut,o of 0.376 g of~Adi chcl oh car bodi i m de
in 5 nm of 20 anhydrous 't ol ye E added dropw se and thei £k is
stirred for a total of about”10 Rours at 70C and for 2% days at room

tenperature. The crystalline solid is filtered off, the solvent is renoved
under reduced pressure using a rotary evaporator and the resulting oily
resi due iA sdluisnlofe4 g (6.0018ths) of Wéhra&%hg imicR!ihqy! b}

anhydr ous sol.ution of y(dro en c?ﬂ oride In ?@ﬂ%@lﬁ Iéﬁ‘#erﬁ?o@%@:%%tﬂjaﬁa

pr eci pi t df @ddgd topwisrda asnlution af @.6rg €11A018 aro!pdf IN4(5flubeo-ettamrimidazolyl)-

Edmbe formnEamiaAnRld Sl 28R belbals Ak ahereion | ) -

4- met hy| 18ixtune énglimed at rdum taapbeitiddor ablélit 2 ¥ 3 hours and the solvent is distilled
“off under reduced pressure using a rotary evaporator. Water is added to the residue
and the mixture is then made alkaline using 2N NaOH and extracted with ethyl acetate,
the organic phase is washed with water and dried over sodium sulfate and the solvent

10  is distilled off under reduced pressure using a rotary evaporator. The resulting oily
residue is, by medium pressure column chromatography, using a solvent mixture of
20 parts of ethyl acetate, 10 parts of n-heptane and 3 parts of glacial acetic acid
‘(hereinbelow referred to as “mixture 17”) as mobile phase, separated and treatment
with a solution of hydrogen chloride gas gives:.

15 2—chloro-3N-(5-ﬂuoro-2-benzimidazolyl)—4-methyl-3-thienylamine hydrochloride from
fraction 1 and 2: colorless to slightly yellowish crystalline product, m.p. 200-202°C,
2,5-dichloro-3N-(5-fluore-2-benzimidazolyl)-4-methyl-3-thienylamine hydrochloride
from fraction 3: colorless to slightly yellowish crystallihe product, m.p. 286-288°C.

20 Example 3: 3N-(5,6-Dichloro-2-benzimidazolyl)-4-methyl-3-thienylamine

hydrochloride
x HCI
ct N
pess
o ' N rg
B S

4 . N-(2-'Amino-4,'5—dichlor0phenyl)-N’f(4-methyla3-thienyl)thion]rea
.25 is gb_tained analogously tq the reaction described in .example 1 b) from 4-methyl-




S 5 a) trans-R R-N-(2- Am nocycl ohexyl)-N -(4-nethyl-3-thienyl)thiourea is
obt ai ned anal ogously to the reaction described in exanple 1 b) from

4-met hyl - 3-thienyl isothiocyanate and trans-R R 1, 2- di amzmasygb&ahesane by
separation by silica gel colum chromat %gr aphy, eluting with a sol vent

m xture consisting of 10 parts of ethyl “dcetate, 5 parts of n-heptane, 5
parts of methylene chloride, 5 parts of nethanol 10 and 1 part of 26%

strength ag ..apmoni a (hereinbelow referred to as "mxture 4"), as an
anor phous%g‘?"f‘%%’EPB IGYang @aq? fliq%a'ch@f@‘1@2‘9&&"@!ﬂ9bﬁ@%&[&$'®“@@i-'W@d,a hi gher
nmol ecul ar m\ﬁl 810-3ebean p. 94- 100C. The anor phous product is processed

t

further without further purification. 15 trans-R

R-N-(3a, 4,5, 6,7, 7a- Hexahydr o-| H 2- benzi m dazol yl ) - 4- met hyl - 3-t hi enyl am ne
hyd hl ogj de i taj Ly.tq, th d d i hed in, I
S by rohet i N REDRAos B2 AR st ey S TEripmas PHAGRATIOR: our ca
and e hyls olsteindd analogelytoaHs %éé@dlﬁé d@§c%&%i§5@xa‘ﬁﬂﬂe [1;9@;&6:%- Q-

Anor phous %g%gl tate which is chr onat ogr ap on 'si gel uUsing
m xture 44asdigBiorerhesybde-(4rmethw-Stthianyhthicurad@nd raethybivelidecr yst al | i ne

solid, mp = angPAh | ~ trans-S, S-3N-(3a, 4,5, 6,7, 7a- Hexahydro- 1
H 2- benzi mwﬁﬁ%?éﬁ'ﬁe??@?% hi enyl am ne hydrochl oride xHCI 25 s 23
Novenber 2006 33 a)

trans-S, S 3N-(2- Ami nQ | ghexyl ) -N - (4-methyl -3-thienyl)thiourea is

obt ai neds'é’%méécfﬁsl y 3&\;? -ﬁenz@aéazwﬁﬂe@eth dhienylatainglhydrod)lofidem

4-nmet hyl - 3-thienyl isothiocyanate and trans-S, S-1, 2-di am nocycl ohexane by
separation by silica 5 gel colum chromatographf! using m xture 4 as nobile

phase, as an anorphous oily produst im addition to a product of higher
nol ecul ar wei ght of mp. 94- 1_02&)1wq£hou product is processed
further wi thout further purlflpa oA, H ﬁ
10 S
a) N-(2-Aminophenyi)-N'-(4-methyl-3-thienyl)thiourea
is obtained analogously to the reaction described in example 1 b) from 4-methyl-
3-thienyl isothiocyanate and 1,2-diaminobenzene. Crystalline solid having a 1st m.p. of
‘177—182°C, followed by another crystallization and 2nd m.p. 285-290°C.
15 ,
b} - 3N-(2-Benzimidazolyl)-4-methyl-3-thienylamine hydrochloride
s .obtained analogously to the procedure described in example 1 c) from
N-(2-aminophenyl)-N'-(4-methyl-3-thienyl)thiourea and methyl iodide.
. Crystalline solid following recrystallization from ethyl acetate/ethanol, m.p. 194-200°C.
20 | :
. Example 5: 3N-(-4—Fluoro—2-benzimidazoly!)—4-methyl-s-thienylamine hydrochloride

F | ' x HCI
N\>—H |
s

s

is_ obtained as an oily"amorphous product by hydrogenation of 3-‘ﬂ£;oro—2-nitropheny!
25 hy_drazine ‘(prepar.ed:by reaction of 2,6-difluoronitrobenzene with hydrazine hydrate)

‘a) 3-Fluoro-1,2-diaminobenzene




b) trans-S, S-N-(3a, 4,5, 6,7, 7a- Hexahydr o- 1H 2- benzi m dazol yl ) - 4-met hyl - 10
3-thi enyl am ne hydrochloride is obtained anal ogously to the procedure
described in exanple 1 ¢) by reacting 23 November 2006

S, S-N-(2-am nocycl ohexyl)-N - (4-methyl - 3-.4;hi enyl )t hi ourea and net hyl i odide
i'n anhydrous ethanol as solvent and realtion nedium Anorphous precipitate
which is chromatographed on silica gel using mxture 4 as nobil e phase and

crystallizes uynder 15 one. Crystalline solid, mp. 225-230C. Exanple
12: 2- Chl églagﬁmd?%%mc? ﬁﬁ%a&@l%lqmmmwhcswyﬁtémmeamm atydomchl ori de
and 2, 5- df@hf%&r@%%tﬁ%ﬁh%ﬁ?é&%‘, - 4- et hyl - 3-t hi enyl am ne

, cl

hydr ochl oride x HClI x HC ] S 20 are obtained anal ogously to
t he procedure described in exanple 2 from

3N- ( 2- bengj i d - 4. gret hyl - 3- 1 hi enyl ani ne_hydr ochl ori de and
N chi or oshei ni aAmi-GRlelegheay B hamplnyF adismBuetssar ogr aphy on
S'L! G ek obtainad anslagonslyfoahio FERtch denFREYIRSkMBIM Tip) Hors ARALRYL " of

2, 5-di chl or o- 3N-( 2- benzi m dazol yl ) - 4- enyl-am ne chl ori de
(col or | es3RipDyisethiosyandiernehiiuare1;2-damimdbénzmme, Crystalline solid, point of
- 2-chl oro- = | m | yl') - 4-met hyl - 3-t hi enyl am ne hydrochl ori de

(col orl es@%@% nggBﬁ‘rrpound, m p. 257-259C). 23 Novenber 2006 34
Exanpl e 13: 2-Chl oro- 3N- (4- net hyl - 2- benzi m dazol yl ) - 4- et hyl - 3-t hi enyl am ne
hydr ochl ori de i _NCl S5 is obtained anal ogously to the procedure
descri bedin e@\ﬁgﬂflgOifq-g-,hegmn(ndaz@yh-ﬁ-methyl-3-thienylamine hydrochloride

2-bengi mislapRlindd %fe}alﬁﬁéﬂéﬁb 16t prRORSLAM B8 M35 BxSmpTs 13 Yrom N-(2-amino-

N-chl orosucci nim
3-fluorophenyl)-N'-(4-methyl-3-thienyl)thiourea and methyl iodide. Amorphous

precipitate which crystallizes under acetone. Crystalline solid, m.p. 220-230°C.

Example 6: 3N-(4,6—Diﬂuoro-2-benzimidazolyl)-4-methyl-3~thienylamine
15 hydrochloride

3 x HC!

”\>_n
s

S

a) N-(2-Amino-3,5-difluorophenyl)-N'-(4-methyl-3-thienyl)thiourea
is obtained analogously to the re:action described in example 1 b) from 4-methyl-
20  3-thienyl isothiocyanate and 3,5-difluoro-1 2-diaminobenzene. Crystalline sofid, 1st
melting point: 178-182°C, another crystaliization with 2nd m.p.: 299-301°C.

b) ‘3N-(4,6—Difluoro—z-benzimidazoIyl)*4¥methyl-3-thienylamine hydrochloride
R obtaine.d analogously to the procedure described in example 1 ¢) from N-(2-amino-
25 3,_5-difluorophenyl)-N’-(4—methyl.-3-thienyi)thiourea and methy! iodide. Amorphous
' pregipitate which crystaliizes under ethyl acetate. Crystalline solid, m.p. 232-234°C.

<




gl aci al acetic acid. Follow ng colum chromat ography on silica gel using
m xture 17 as nobile phase,
2- chl or o- 3N- (4- et hyl - 2- benzi m dazol yl ) - 4- net hyl - 3- t hi enyd3ad6ve@ber 2006
hydrochl oride is obtained as a col orl €SS gho slightly yellow sh crystalline
product. 10 .M p. 255-259C. Exanple 14:
2-Chl oro-3N-(4,5,6, 7-tetrafl uoro-2-benzi m dazol yl ) -4-nmet hyl - 3-thi enyl am ne
hydr ochl ogd H F / F C S 15 is obtained anal ogously to the
b ocedur o EXATIT fio N AR R T etralliorsgabenzimidazoly)-& meinyRS thigtyiamine
3N-(4,5,6,7-tetrafl ﬁg@,@cgmgzi m dazol yl ) - 4- et hyl - 3-t hi enyl am ne
hydrochl ori de and chl orosuccinimde in glacial acetic acid. Crystalline
product. Mp. 233-235C. 23 Novenber 006 35 ExaﬁELe 15:
trans- 2- Chl oro- 3N-( 3a, 4, 5, 6, 7, 7a: hexjahydr o- 1 H 3Tienzi ni dazol yl ) -
4- et hyl - 3-t hi enyl am ne hydr ochl org0®8 cepgpte) HH x HOI (DN NN\~ CI S
5 is obtained anal ogously to the p bed in exanple 2: from
3N-(3a, 4,5,6,7, 7a- hexahydro-1 H- - 4- et hyl - 3-t hi enyl am ne
hydrochl ori de (racemate) and N-chl orfosucci ni in glacial acetic acid.
Crystalline product. Mp. 258-260C. 10 Exanpl € 16:
trans-R R-2-Chl oro-3N-(3a,4,5, 6, 7, 7a- hexahydr o- | H 2- benz-
i m dazol yl ) - 4-met hyl - 3-t hi enyl am ne hydrochl ori de and trans-
R, R- 255- da)chl o-{2-i6dB,4,5%6-fetrafilardiheriyl ol methyl-3-thienyl)thiourea
H 2- benzi,m gaz_olall ) - 4-met hyl - 3-t hi enyl am'ne

Is obtained analogously to the reaction described in example 1 b) from 4-methyl-

-3-thienyl isothiocyanate and 3,4,5,6-tetrafluoro-1,2-diaminobenzene. Crystalline solid,
m.p.: 286-290°C.

10 b} 3N-(3,4,5,6-Tetrafluoro-2-benzimidazolyl)-4-methyl-3-thienylamine
hydrochloride ‘ ,
is obtained analogously to the procedure described in example 1 c) from N-(2-amino-
3,4,5,6-tetrafluorophenyl)-N'-(4-methy!-3-thienyl)thiourea and methyl iodide.
Amorphous precipitate which crystaliizes under ethyl acetate. Crystalline solid,

15  m.p. 225-228°C. '

: Exam'pleB: 3N-(4-Methyl-2-behzimidazolyl)-4-methyl-3-thienylamine hydrochloride

x HCI-
N\>_.H |
g
| s

- 20 a) N-(2-Amino-3-methylphenyl)-N'-(4-methyl-3-thienyl)thiourea
-~ s obtained analogously to the reaction described in example 1 b) from 4-methyl-
-3-thienyl isothiocyanate and 3-methyl-1 ,2-diaminobenzene. Crystalline sdlid, m.p.
184-186°C, _ '

s

25 b) | '3N-(4fMet_hyl-2¥benzimi‘daz.ol'yl)-4A-rﬁnethyl-3-'thienyiamine. hjdrqchiorid_e




hydrochloride x HGI x HCIT N~N 1\ NC C S C S 15 are obtained
anal ogously to the procedure described in exanple 2: fromtrans-

R R 3N-(3a, 4,5, 6,7, 7a- hexahydr o- | 23 November 2006
H 2- benzi m dazol yl ) - 4- net hyl - 3-t hi enyl am'33e hydr ochl ori de and '
N-chl orosuccinimde in glacial acetic acid follow ng chromat ographic
separation of the two crystalline products in the follow ng order: a)

, h b d |yl
o oty 5 oA GalN AR o fedurt HARHBRY it Pl hel Gam No2arkingt ng
at 80C, B)memyl]:meﬁyw (ﬂhh@ﬂ‘@f—@hhib%?l)ﬂu&r@g %Bgnaﬁﬁf@pﬂif Agrnogpst us

H 2-benzim daz,%% - met hyl t hi enyl am n
product . pi Y"f'ﬂ%tcryi@ fives ainger agetome. Q@yﬁawnglsehdﬁpomt of decomposition:
trans-S, &hl oro-3N-(3a, 4, 5, 6, 7, 7a- hexahydro-1 H 2-benz-

I m dazol y ) 4 ‘met hyl - 3-t hi enyI am ne hydrochloride x HI N H\N C S5 s
obt ai |5ed anal ogously to the procedure described in exanple 2: from

trans-S, Sﬁ-]‘ &é 4,5,6,7, 7a- hexah\édro- 1 , o
H 2- benzi a%) Aanse %’37(39»‘% ehyadimmbydry iiHo heozimidazolyl)-4-methyl-
N-chl OI’OSgLﬂﬁbﬁ*,ghﬁlﬁe hwﬁh%'ﬂ?F (Iaé\c%trﬁ& cid follow ng chromatographic

separation orless”crystalTli‘ne pro ct m p. 258-260C. 10 Exanpl e 18:
2- Brono- 3N- ( 2- benzi m dazol yl ) - 4- net hyl - 3- th| e m ne hydrochloride and

2, 5-di br ono- 3N- ( 2- benzi m dazol yl )-il- me hyI | enyl am ne hydrochl oride x

HO x HO H~ ~~ H~\ Br . Ht{

10 a) trans-N-(2-Aminocyclohexyl)-N’-(4-methyl-3-thienyl)thiourea (racemate)
is obtained analogously to the reaction described in example 1 b) from 4-methyi-
3-thienyl isothiocyanate and racemic trans-1 ,2-diaminocyclohexane. Crystalline solid,
m.p. 205-210°C,

15 b) trans-3N-(3a,4,5,6,7,7a-Hexahydro-1H-2-benzimidazolyl)-4-methyl-

3-thienylamine hydrochloride (racemate)
0.6 g of racemic trans-N-(2-aminocyclohexyl)-N'-(4-methyl-3-thienyi)thiourea is
suspended in 60 ml of toluene and dissolved by heating at 90°C. The mixture is
allowed to cool to 70°C, a solution of 0.376 g of dicyclohexylcarbodiimide in 5 ml of

‘20  anhydrous toluene is added dropwise and the mixture is stirred for a total of about

| 10 hours at 70°C and for 2-3 days at room temperature. The crystalline solid is filtered

-off, the solvent is removed under reduced pressure using a rotary evaporator and the
resulting oily residue is dissolved in a little ethyl acetate. Following addition of an
anhydrous solution of hydrogen chloride in diethyl ether, a viscous precipitate is

25  formed which, after addition of a little ethanol, crystallizes. Cryst_ailine solid,
m.p.: 261-264°C. |




B SBS are obtained anal ogously to the procedure described in exanple 2:
from 3N-(2-benzi m dazol yl)-4-nethyl-3-thienyl am ne hydrochl ori de and

N- br onosucci ni mi de 15 (instead of N-chl orosuccini mde) i r3gi@endér 2808t i C
acid. Follow ng colum chromat ography ony ilica gel using a mxture of 5
parts of dichloronethane, 3 parts of n-heptane, 1 part of glacial acetic
acid and 1 part of ethanol (hereinbelowreferred to as "mxture 1") as

mobi | e ph [ea J sol utjon of hydrogen chloride gas in
ether, 2- ?‘%@]gﬁb( 2- E’gﬁgfﬁﬂo@gﬁ%ﬁ %%@Mﬂxaéyg -ﬁﬂ;a-aenm» Wkhl ori de,
a 20 crys#ametiyd-pthizthyRimiab Hydrochidite?31 C, and

2, 5-di brono- 3N- (2- benzi m dazdl yl ) - 4-net hyl - 3-t hi enyl am ne hydrochl oride, a
crystalline product of mp. 208-210C, are obtained by fractional
crystallization in ethyl acetate. 23 Novenber 37 Exanpl e 19:

trans-R R-2-Brono-3N-(3a,4,5,6,7, 1\ Eydmo- 1 2- benz-

I m dazol yi ) - 4- et hyl - 3-t hi enyl am dr #C ri de and

trans-R R-2,5-di brono- 3N-(3a, 4, 5, 677, 7§ hex ro-1

H 2- benzi m dazol yl ) - 4- net hyl - 3-t hi enyl am ne rochloride x HO ~~{{ x HC
NO"'-N\~-N\ Br 5 BSBS are obtained anal ogously to the procedure
described in exanple 18: fromtrans-R, R-3N-(3a,4,5,6,7, 7a- hexahydro-1

H 2- benzi mi dazol yl ) - 4- net hyl - 3-t hi enyl am ne hydrochl ori de and

N- br ofps @i ni nirans-RiR-i-t2Aatinacyetotexyt)i M - (dFaktynarpicrg ) tHisurta

chr omat O%%@% ﬁggf‘i ‘Qi?ca gl using . mxture 1 as nobile Ehase, and treatnent
with a <oluti o a 8P8Ig f the resstion ripgad & aeampler bk frerrd-methigho -

3N ( 3a, 4,BtHierv] Téoth ' - ezl A | = dzJet hyl =.3-1 . i ne
hydr ochl ori de Y cr ys?g?‘}lﬂiyar?g%éﬁ)tg%ﬁst hq?nZ1 g‘%ﬁb}f&%o@;}@ue@y Sgpé%hsn%k’%'hca
trans- R, @8 columibchiamatagrapby, aluting with7a sblreahmiitorslconsisting of 10 parts of

H 2-b |3 ~4- et byl - 3-1 hi | am
enzigilagatath) 5 palts otf'¥1-hepta1né,e§%aﬁén of methylene chioride, 5 parts of methanol
10 and 1 part of 26% strength aqueous ammonia (hereinbelow referred to as “mixture 47),

as an amorphous oily product in addition to a crystalline product having a higher
molecular weight of m.p. 94-100°C.

The amorphous product is processed further without further purification.

15 trans-H,R-.N-(Sa,4,5,6,7,7a-Hexahydro-1H-2~benzimidazoiyl)-4-methyl-3-thienylamine
hydrochloride
s obtained analogously to the procedure described in example 1 c) by reacting
R,R-N-(2-aminocyclohexyl)-N'-(4-methyl-3-thienyl)thiourea and methyl iodide in
‘anhydrous ethanol as solvent and reaction medium. Amorphous precipitate which is

20 chromatographed on silica gel using mixture 4 as mobile phase and crystallized under
acetone. Crystalline solid, m.p. 235-238°C.

Example 1 1 ;. trans-§,5-3N-(3a,4,5,6,7,7a-Hexahydro-1 H-2-benzimidazolyl)-
4-methyl-3-thienylamine hydrochloride |

x HCI

| O\H}_Hr\g l |

25 - S




15 hydrochl oride, crystalline product, mp. 218-220C are obtained follow ng
fractional crystallization in ethyl acetate. Exanple 20;

3N- (4- Chl or o- 2- benzi m dazol yl am no) - 4- net hyl t hi ophene hydBQGh@@b&Q@m;Cl X
HCI N ~N HS 20 a) -

N- ( 2- Am no- 3- chIorophenyI)-N_-(4-nethy| g—thlenyl)thlourea S obtalned

anal ogously to the reaction described in exanple 1 b). from 4-nethyl -

t hi enyl isothiocyanate and 3-chl oro-1, 2-di am nobenzene (prepared by

catal ytic hydrogenation of 3-chloro-2-nitroaniline using Pt on activated

b dpr 25 |1
RPNl ol ool e % il
r

3N- ( 4- Chi §rohisingd gpringeusiy tp) thmra@tmdmchpedhm egampio hjogi fronhhanetﬂgl is

bt ai ned bed
R (3 o Rl b ] B S S AP PSHELof s STHIOM BY fica
i odi dé. Ageloohous cErqmatugmﬁW lﬁ‘slﬂ‘@ htiktued X%s%bbﬂééhé'é@eds f‘f{ QHorﬁ?&}sa&ﬁr

Crystalline sol.id, econposi tion

2- Chl or o-PIRApGLI em@ﬁ@m@ﬁ@waa&@gpeam&amar \M@gh’yﬁ)ftmlmMe‘rf&"C

hydr ochl offig al o to the

procedure degrgﬁ}%ﬁbé}é Fé}rog)lggﬂg p%&ésfség %%Ré)'b‘ﬂﬁ%%etgf’aﬂ ica Xn

benzi m dazol yl ) - 4- net hyl - 3- th| enyl am ne hydrochl ori de and

N-chl orogyccinim d

. %'j transeS b N-(3a,4,5,6,7,7a-Hexahydro-1H-2- ~-benzimidazolyl)-4-methyl-
10  3-thienylamine hydrochloride

is obtained analogously to the procedure described in example 1 c¢) by reacting
S,S-N-(2-aminocyclohexyl)-N’-(4-methyl-3-thienyl)thiourea and methyl iodide in
anhydrous ethanol as solvent and reaction medium. Amorphous precipitate which is

chromatographed on silica gel using mixture 4 as mobile phase and crystallizes under
15 acetone. Crystalline solid, m.p. 225-230°C.

Example 12: 2-Chloro-3N-(2-benzimidazolyl)-4-methyl-3-thienylamine hydrochloride
and 2,5-dichloro-3N-(2-benzimidazolyl)-4-methyl-3-thienylamine hydrochloride
X HCI | x HC!

N N
Oy Gy
CI S Cl S
20

are obtained analogously to the procedure described in example 2 from
3N-(2-benzimidazolyl)-4-methyl-3-thienylamine hydrochloride and N-chlorosuccinimide
in glacial acetic acid. Column chromatography on silica gel using mixture 17 as mobile
_ phase results in the separatlon of 2,5-dichloro-3N-{2- benznmldazolyi) 4-methyi-
- 25  3-thienylamine hydrochloride (colorless crysta!lme compound, m.p.: 291°C) from

: 2-ch|oro-3N (2-benzam|dazolyl)-4-methyi -3-thienylamine hydrochlonde (colorless
crystafllne compound, m.p. 257-259°C). :




gl acial acetic acid. Followi ng silica gel colum chromatography using a

m xture of 10 parts of nethylene chloride and 1 part of nethanol as nobile
phase, 2-chloro-3N 15 (4-chl oro-2-benzi m dazol yl am no) - 4-238ddwinbéi 20pbene
hydrochloride is, after crystallization der ethyl acetate, obtained as a
~colorless to slightly yell ow sh solid. p. 270-272C. Exanple 22:

2- Brono- 3N- (4-chl or o- 2- benzi m dazol yl am no) - 4- net hyl t hi ophene 20

hydr ochl org -HCl>_ N H- i.S,.0bt.al ned anal o sly to the
procedur e d)gégg?ﬂileb?d i %yg%:?,g g’ ﬁ%’ﬁ{"ﬁp?%l %Og’%‘g'm&w"é‘\(h'enwam""9

2- benzi m dugboshiandano) - 4- met hyl t hi ophene hydrochl ori de and

N- br omosuccinim de 25 (instead of N-chlorosuccinimde) in glacial acetic
acid. Follow ng silica gel columm chronat ograpHgl using a m xture of 20
parts of ethyl acetate, ‘10 parts of In-hgptane and 23 Novenber 2006 39 3
parts of glacial acetic acid as 3 E§§§ﬁ and, treatment with a solution
of hydrogen chloride gas in ethe

2- br ono- 3N- (4- chl or o- 2- benzi m dazoly anﬁno)- t hyl t hi ophene

hydrochl oride is obtained by fractionated Ilization in ethyl acetate
in the presence of hydrogen-chloride-saturated ether. Crystalline product
of 5 mp. 278-280C Exanpl e 23: (2-Brono-4-nethylthiophene-3-yl)-(5-fuoro-1
H benzoim d ol-%%¥%%anine FNHXHI ~H Hhydrochloride sr S 10

( 5- FI vbr o®1Pq2IRe QEPHSIY- t2-the procedure desciibexp meexarplp 2 froim@N(3ahety)

-(exanpl e é-)benzimidazoiyl)-4—methyl-3-thienylamine hydrochlcride and N-chlorosuccinimide in
- glacial acetic acid. Following column chromatography on silica gel using mixture 17 as
mobile phase, 2-chIoro-3N-(4-methyl—2-benzimidazolyl)-4-methyl-3-thienylamine
hydrochloride is obtained as a colorless to slightly yellowish crystalline product.
10 M.p. 255-259°C,

- Example 14: 2-Chloro-3N-(4,5,6,7—tetraﬂuoro-2-benzimidazoiy!)—4-methy!—
3-thienylamine hydrochloride '

il
-
=
o [
' =1
-'-I-
O

15
is obtained analogously to the procedure described in example 2: from
3N,-(4,5,6,7—tetrafluoro-2-benzimidazoIyl)-4-methyl-3-thienylamine hydrochloride and
N-chlorosuccinimide in glacial acetic acid. Crystalline product. M.p. 233-235°C.




was di ssolved in glacial acetic acid (50 m). At roomtenperature,

N- br omosucci nim de " (207 ng) dissolved in glacial acetic acid (10 m), was
slow y added dropwi se, with vigorous stirring. After the3addiembar20bad
ended, stirring was continued for another,l0 mn and the glacial acetic
acid was then distilled off under reduced3 ressure, and 15 the residue was
di ssolved in ethyl acetate and washed with saturated potassium carbonate

sol ution. iC ied over _nmagnesiumsul fate, filtered and
concent r at%%@ﬁﬁesﬁ%@%&ﬁ?%ﬂﬁw (3244156 s phexahydeo-d h-3rerainidanglyind
t he produlcMWIﬁthbnwhrﬁfn@ﬁyd?@&ldﬁdg\%%ﬁﬁma?% I freed fromacetonitrile,

y

made basic and extracted three tines acet ate. The organic
phases were conbi ned, dried 20 (MySOH4) and fi It d. Follow ng renoval of

t he sol vent under reduced pressure, mat and hydrochlorlc acid were
added to the residue and the mxt e eze- ried. This gave 245 ng of
the desired product. LCVS-Rt (B): rr>— ES+ MeH+) @ 326.09 25 23

Novenmber 2006 40 Exanpl e 24:

2- Brono- 3N- (4-fl uor o- 2- benzi m dazol yl am n thyI t hi ophene

hydr ochl ori de and 2, 5- d| br ono- 3N- (4-f | uor 0- 2- bénzi m dazol yl am no) - 4- met hyl -
t hi ophene hydrochloride F x HCIl Fx HOI HN- and ° NN BrNSBrN\ HI \
“HBr S 5 Asolution of 0.161 g of N-bronosuccinimde in 6 nm of glacial

aceti & acibbitsinddHAIdRlY to the procedure described in example 2: from
‘3N-(3a,4,5,6,7,7a-hexah_ydro—1 H-2-benzimidazolyl)-4-methyl-3-thienylamine
hydrochloride (racemate) and N-chlorosuccinimide in glacial acetic acid. Crystalline
product. M.p. 258-260°C.

10 Example 16: trans-R, R-2-ChIoro-3N-(3a,4,5.,6,7,7a-hexahydro—1 H-2-benz-
imidazolyl)-4-methyl-3-thienylamine hydrochloride and trans-R,R-2,5-dichioro-
3N-(3a,4,5,6,7,7a-hexahydro-1 H-2-benzimidazolyl)-4-methyl-3-thienylamine
hydrochloride

x HCI . xHC!

\ 4 -
B S Ci S

15  are obtained analogously to the procedure described in example 2: from trans-
R R-3N-(3a,4,5,6,7 7a-hexahydro 1H-2-benzimidazolyl)-4-methyl-3- thlenylamlné
hydrochloride and N-chlorosuccinimide in glacial acetic acid foliowing chromatographic
separation of the two crystalline products in the foliowing order:

| a) trans-R,R-2,5-dichloro-3N-(3a,4,5,6,7 ,7a-hexahydro-1H-2- benZImldazolyl)

20 4-methyl-3-thienylamine hydrochloride, decomposition with foammg starting at 80°C,
b)  trans-R,R-2-chloro-3N-(3a, 4,5 6,7,7a-hexahydro-1H-2 benzimidazolyl)-
4-methyl-3-thienylamine hydrochloride, crystalline product. M.p. 260-262°C.




solution of 0.214 g of

3N- (4-fl uoro-2-benzi m dazol yl am no) - 4- net hyl t hi ophene hydrochloride in 6
m of glacial acetic acid, and the mxture is stirred at 230demeniber3®6 at ur e
for 30 mnutes. After renoval of the solwgnt by distillation, water is
added 10 to the residue and the m xture is made al kali ne using 2N NaCH and
extracted with ethyl acetate. The organic phase is dried, the solvent is

distilled sy t he icdde, | € t ilicg gel ,colum

chr omat og[apmﬁ@ﬁgrhg géﬁnéx ’§$2ebgqoréWg’%‘l’g’%oéj’ﬁfaﬁb?xgﬁ%é‘?‘éﬁé?'%fﬁzbarts of

n- hept ane i@i@zelypst-tretoyl-Jttienyhmieshydrodflblide The hydrochl ori des of the
two conpounds are obtained by distilling off the fractionated sol utions,

di ssolving 15 the residue in ethyl acetate andgepegeci pitating the product by
addi ti on of hydrogen- chloride-sat at'}d di ethyl ether. Crystallization was
promoted by gentle warm ng. Exarfpl e}4a; H

2- Brono- 3N- (4-fl uor o- 2- benzi m dazg am no5sl -get hyl t hi ophene

hydrochl ori de: colorless crystals; "mpH 212 conposition). Exanple 24b:
2, 5- Di brono- 3N- (4-f | uor o- 2- benzi m dazol ylg#ai - 4- et hyl t hi ophene 20
hydrochl ori de: colorless crystals; mp. 242-244C (deconposition). Exanple
25: 3N- (5- Met hoxy- 2- benzi mi dazol yl am no) - 4- net hyl t hi ophene H3GCONHI S

25 a) N (:2--Am.no-4- met hoxyphenyl ) -N - (4-net hyl -3-thienyl )thiourea A mxture
of 5. §9 ﬁa@%ﬁ%a?ﬁmyaéﬁeaﬁl procesiure degerimdeingraniplg 2ofrom net hoxy

1, 2- di amtrge 4 f 0 T I.s.qfinr at .. r I enper.at ure
for 23 Novenbg?@ggo@a'ﬁ%ay’r@u@%ﬁ%"Ejﬁéz'gg'f'%}@H@&%V'EQ@PYHVEQ%PPW%P@r

i s added hyglregidoridesant &-chlbeosucsinimidei in glasdlraestiehold fo@inty EhropRitag@phide
dark sol Léti ti S H?Fa ed with activated carbon and the organic sol veﬁt IS
r e- evapor gtogga_l Ay tR'YE7S Lystaline Rjodydtemip 3581860t reat ed repeatedly with
dii sopropyl ether and the solid is filtered off. Brown crystalline solid,

5 mi). 143-146C. b) A mixture of 2.83 g of
N- ( 21@ni Feampie {1 Boxy BrRieym-3N-(demmmidazofd)tdinsstil -3 thiexyiaemine hydrochloride

and 2,5-dibromo~3N-(2-benzimidazolyl)-4-methyl-3-thienylamine hydrochloride

Crp

x HC} x HC

N
Q:E?-“ T\

B S

Br

are obtained analogously to the procedure described in example 2: from
“3N-(2-benzimidazolyl)-4-methyl-3-thienylamine hydrochloride and N-bromosuccinimide

15 (instead of N-chlorosuccinimide) in glacial acetic acid. Following column
chromatography on silica gel using a rn_iXture of 5 parts of dichloromethane, 3 parts of
n-heptane, 1 part of gl'acial acetic acid and 1 part of ethanol (hereinbelow referred to
as “mixtqre 17) as mobile phase and treatment with a solution of hydrogen chloride gas
in ether, 2-bromo—3N~(2-benzimidazolyl)-4-methy|-3-thienylamine hydrochloride, a

| 20 crystalline product of m.p. 228-231°C, and 2,5-dibromo-3N-(2-benzimidazolyl)-

4-methyl-3-thienylamine hydrochloride, a crystaliine product of m.p. 208-210°C, are
obtained by fractional c_rystalllizatioh 'in ethyl acetate. o




8.5 g of nethyl iodide , and 100 ml of anhydrous ethanol is boiled under

ref lux for 5 hours, and the solvent is then distilled off and water is

added to the residue. Using 10 2N aqueous sodi um hydr oxi ZeNeehbti 006 t he

- mxture is made al kaline and then extracted with ethyl acetate, the
organic phase is treated with water and B#Fen with activated carbon and the
. product is purified by silica gel colum chromatography using a nobile

phase m xture of 20 parts of ethyl acetate, 10 parts of n-heptane and 3

~parts ofExpmapleal 9:ac atars-RA-g-Brbih$-3M- Wdf 5,6, Kylat hexaﬁl{gﬁ% 1aHSz atl)renghor phous

3N (5-net.ho nzi m dazol yl am no) -
product . '@%@ﬁﬂ%\ﬁ genet*mal @‘E‘sh'ﬁﬁl’lﬁﬂwe ilyﬂe@tzhlmdmami yr‘aammﬁl)-z 4&-dietdmibt hi ophene

2 sol ut i o160 T e e bz ety S Hienyiénfng ' P 121119

am no) -4 fmhl@!rtﬂie)phene (exanmple 25) in 10. m of ethyl acetate using a
saturated solution of hydr ogen chl ori de gas and diethyl ether, giving a

crystalline precipitate. Mp.: 22£5225C 23 Novenber 2006 Exarrpl e 27:
2- Chl or 0- 3N- ( 5- net hoxy- 2- hbenzi m azol yl am no) - 4- rret hyl thi oﬁ e
- hydrochl ori de x HCI CQNH ~>, N N CHC ar out 2 to 2% hours,
a mxture of 0.519 g " : thoxy- 2- benzi AzolA
RN H o
B S S

- are obtained analogously to the pracedure described in example 18 from
trans-R,R-3N-(3a,4,5,6,7,7a-hexahydro-1 H-2-benzimidazoly!)-4-methyl-3-thienylamine
hydrochloride and N-bromosuccinimide in glacial acetic acid. Following column

10 chromatography on silica gel using mixture 1 as mobile phase, and treatment with a
solution of hydrogen chloride gas in ether, trans- R,R-2-bromo-
3_N-(3a,4.5,6,7,7a—hexahydro-1 H-2-benzrmrdazolyl)-4—methyi-3-thienylamine
hydrochloride, crystalline product, m.p. 215-218°C and trans-R,R-2,5-dibromo-

- 3N-(3a,4,5,6,7,7a-hexahydro-1 H:'-2-benzimidazolyl)-4-methy!-3-thienylamine

15 hydrochloride, crystailirue product; m.p. 218-220°C are obtained following fractional

crystallization in ethyl acetate.

- Example 20: 3N-(4-Chloro-2-beni§mida-zo%ylamino)-4‘-methylthiophene hydrochloride

al xHCI .
o
S

20 |
@) N-(2-Amino-3-chlorophenyl)-N*-(4-methyl-3- ~thienylthiourea

is obtained analogously to the reaction descnbed in example 1 b} from 4-methyl-3-

thienyl isothiocyanate and 3-chloro-1,2- -diaminobenzene (prepared by catalytic
o hydrogenatlon of 3- chloro-z-mtroantlme usmg Pt on activated carbon under
25 : atmospherrc pressure at room. temperature) Crystalhne solid, m.p. 298-305°C




am no) - 4- met hyl t hi ophene hydrochl ori de, 0.046g of N chl orosuccinim de and
10-15 M of glacial acetic acid is heated at 45C. The gl acial acetic acid
is then distilled off, water is added to the residue an®3theembert200& i S
adjusted to pH 9-10 using 2N NaOH.  The q%¥ture is extracted with ethyl
acetate, the solvent is evaporated and the residue 10 is chronat ographed on
silica gel on a nediumpressure colum using a mxture of 20 parts of

et hyl acetate, 10 parts of n-heptane and 3 parts of glacial acetic acid.
The base obtained after renoval of the solvent by distillationis, in

ethyl ac ettﬁ@i-(@@h@btﬁﬂeniiﬂﬁdhﬂ}ﬁarhﬁgp%me%ﬁlfg)%gﬁ%btag]yﬁ?é@ﬁtﬁeg eft 2,? L;‘ :

hydr ogen ¢hl ori de sol ution, and t'he oduct I

acetate. (% 9Riainad aralagously ta fhe prosedusetesctibedimerdrapRs] c) from N-(2-amino-3-
2,5-D chl - Rt poxYsaaenzi medazol yl am no) - 4- met hyl t hi ophene

hydr ochl o?ﬁg)éaéﬁlééﬁﬂ)nﬁm@?@éiﬁl %I\j?ger&‘l)&%qurép énd m%tbvl 'gg'dﬁn&m@fﬁggu%r k-up of
a reachi opregipitate eviith Sisteflizsetiey o) 2R3tk ' N |
met hyl t hi 8§hene hy _drocthr i de, N-chl orsnosuétcail%li msﬁ@"ﬁé‘g@ag?’g}t of etic acid
for about 98CONROSHIPD 2AGg4S°Gt 55C gave

2, 5-di chl or o- 3N- ( 5- met hoxy- 2- benzi m dazol yl am no) - 4-net hyl t hi ophene.
Crystalline solid, mp.: 278-282C. 23 Novenber 2006 43 Exanple 29:

3N- (4- Met Bsaypie BtrOflatez3N-{4-shione-2-BemzinlddZolyiARieNa-Metydpidphende  H3C. O

x HA N I!?'ydrochloride
Cl x HCI
N
Iy
N
10 Cl S

is obtained analogously to the procedure described in example 2 from 3N-(4-chloro-2-
benzimidazolyl)-4-methyl-3-thienylamine hydrochloride and N-chlorosuccinimide in
glacial acetic acid. Following silica gel column chromatography using a mixture of 10
parts of methylene chloride and 1 part of methano! as mobile phase, 2-chloro-3N-

15 (4-chloro-2-benzimidazoly!amino)-4~methylthiophene hydrochloride is, after

crystallization under ethy! acetate, obtained as a colorless to slightly yellowish solid.
M.p. 270-272°C.

-+ Example 22: 2-Bromo-3N-(4-chlt_5ro—2-benzimida-zolylamino)-4-methylthiophene
20  hydrochloride

Cl x HCI
N
Crp-
N Y
Br S

is obtained analogously to the procedure described in example 2 from 3N-(4-chloro-
o 2-ben2imidazolylamino)-4-methyithi0phene hydrochloride and N-bromosuccinimide
25_ | (instead of N-chlorosuccinimi'de) in glacial acetic acid. Foliowing silica gel column
' chromatqgi'aphy using a mix_ture of{_20 pa'rts of ethyl‘ac#etate, 10 parts of n-heptane and |




S a) 3-Methoxy-1, 2-di am nobenzene was obtained as a brown oil by

hydr ogenati on of 2-nmethoxy-6-nitroaniline using 5 hydrogen gas and Raney

ni ckel as catalyst at roomtenperature and a pressure of 23NdvamberDd86
product was converted into the thiourea \g’gt hout further purification. b)

N- ( 2- Ami no- 3- net hoxyphenyl ) - N - (4- et hyl ="3-t hi enyl )t hi ourea i s obtai ned
anal ogously to the procedure described in exanple 25 a) from 3-net hoxy-
-1, 2-di ami -net hyl -3-thi enyl isothiocyanate in anhydrous THF,
~ foll oved 31%5 Egy&@%@%ﬁ?%%?&ﬁl &S BRRiRisge Andreatmant with aysolutien nfhydrogen
ol i, mp o R e BMoROI (Bl S AR R 4 ot "Zooc
solid, mp.: - . Solidification o e ne a p. a :
c) 3N (4- E?&“Pﬁ Phepervidioehionids Isoitainpdbyreadiiohatecoelysrtizayieh as birgt | de 15
IS obtain ocedures described in exanples 25 and 26
from N (g?%t%ﬂ%ﬂgfig_eﬁ%%eoric%pcmﬁg%g%-g Rtlﬁi%ﬁﬁ r‘:‘t@dt%hﬁhﬁ')’ﬂ%iﬁ@r@@dw of
heat i &g wirtp 2%8-2§0°C i odi de i n THF, anal ogous work-up and treatnent of the

benzi m dazole with HCl in ether. Crystalline solid, mp.: 230-235C. 20
Exanpl e 30: 2-Chl oro- 3N- (4- net hoxy- 2- benzi m dazol yl am no) - 4- net hyl t hi ophene

o, el (ol M A SRS AT 008 Lt A e ot 1

- of 3N-(4-net hoxy-2-benzi m.dazo
0.046 g of N-chl or ofugeryi nide ,andHd- 15 M of glacial acetic acid is
heated at 40C for ab:@fg\};ﬁZ hours. The glacial acetic acid is then
distilled off, H Vi |
Br \

hydrochloride S

10 (5~Fluoro—1H-benzimidazol-z-yi)-(4-methylthiophene-3-yl)amine (300 mg) (example 1)
was dissolved in glacial acetic acid (50 mi). At room temperature, N-bromosuccinimide
(207 mg) dissolved in glacial acetic acid (10 mi), was slowly added dropwise, with
vigorous stirring. After the addition had ended, stirring was continued for another
10 min and the glacial acetic acid was then distilled off under reduced pressure, and

15  the residue was dissolved in ethyl acetate and washed with saturated potassium
carbonate solution. The organic ph'ase was dried over magnesium sulfate, filtered and
concentrated. The residue was purified by preparative chromatography and the
product-containing fractions were combined, freed from acetonitrile, made basic and
extracted three times with ethyl acetate. The organic phases were combined, dried

20 (MgSO04) and filtered. Following removal of the solvent under reduced pressure, water

“and 2N hydrochloric acid were added to the residue and the mixture was freeze-dried.
This gave 245 mg of the desired product,
LCMS-Rt (B): 0.95 min
MS (ES”, M+H™): 326.00
25




water is added to the residue and the pHis adjusted to 9-10 using 2N NaOH.
The 5 mxture is extracted with ethyl acetate, the solvent is evaporated
and the residue is chromatographed on silica gel on a netdiNowembes2X6e
colum using a mxture of 20 parts of eth acetate, 10 parts of n-heptane
~and 3 parts of glacial acetic acid. The resulting base is, in ethyl

" acetate, converted into the hydrochl oride usi ng saturated etheral hydrogen
- chloride eIo stalline solid, mp.: 10
248- 250C. S%(d;ﬁp@m" %RH“%N (tﬁIdorng b&fzimidazo! amﬁ‘no) 4- methylthlophen%

3N- (4- Chl smraphipride and a;@umycbma«magu:Ubaﬁzcueh&mafaly;ﬁnﬂﬁém'meﬂhw ophene

hydr ochl oy, HCI ~-N F3C

N-(2- Am néhgﬁ'c‘%‘%f'xd?cﬁhf Puor onet hyl phenyl ) - N - (4- net hyl - 3-thi enyl)thioure
a is obtained anal ogougy to thexg?pcedure descri bed |n §ﬁ<arrpl e 25 a) by
reacting 3-chloro-5- trlfl uor onet h 1, 2-di am nobenzene*

4- met hyl - 3-t hi enyl |so na!e | anhydr roomtenperature for
3 days. The sol vent |- of and wat S o the residue,
and the mxture is then ext acte At h ?hyl e ute a\solvent 20 is
again distilled off and the a s residue is rg I under

di i sopropyl et her. > 310C. s

3N-(45chl oro-6-trifl uoronet hyl - 2- ben2| m dazol yl am no) - 4- net hyl t hi ophene
hydr ochl Oél dE'HZS IS ?% ai ned anal ogously to the procedures described under
exanpl es $0 nf G. of N-bromosuccinimide in 6 m! of glacial acetic acid is added to a

N- ( 2- 3-1h )t hi
N by boi 1 oacnaifbee 21 6 SN- LT 2 bRz laéélnaﬂfm%thvttut@ﬁ'ggﬁér)é oure
hour s, armdd(ﬁ@@llerld@rrkew higthcid)ackfit aald %’ﬁdttbfe Wﬁﬂuﬁsgér Fs roum ! ca gel

y v

col um CB% otﬂra hy, usln a mxture of dentica ol unme of
et hyl &TAH P %ﬁﬂ’e’ﬁ&w ehéfiesromoval ef tbeamem byl distitlaién Nesteriteaddad 6

10 to the residue and the mixture is made alkaline using 2N NaOH and extracted with
ethyl acetate. The organic phase is dried, the solvent is distilied off and the residue is
separated by silica ge! column chromatography using a mixture of 20 parts of ethyl
acetate, 10 parts of n-heptane and 3 parts of glacial acetic acid. The hydrochlorides of
the two compounds are obtained by distilling off the fractionated solutions, dissolving

15 the residue in ethyl acetate and precipitating the product by addition of hydrogen-
chioride-saturated diethy! ether. Crystallizatioh was promoted by gentle warming.
Example 24a: 2-Bromo-3N-{4-fluoro-2- -benzimidazolylamino)-4-methyithiophene

hydrochloride: colorless crystals; m.p. 212°C (decomposition).
Example 24b; 2 9~ leromo-3N-(4-fluoro-2-benznmzdazolylam|no) 4-methylthiophene
20  hydrochloride: coloriess crystals; m. p. 242-244°C (decomposition).

Exampie 25: 3N-(5-Methoxy-2~benzimidazolylamino)-4-methylthiophene

H,C-0 N
[SsSN

S.

25 a) 'N-(2-Amino-4~methoxyphenyl)-N‘¥(4-methyl-3-thiehyl)_thiourea ¢
A mixture of 5.89 g of 4-methylthiophene 3-isothiocyanate and 5 g of 4-methoxy-
1,_2-diaminqbenzene in 60 ml of anhydrous THF 'is_sﬁrred at room temperature for




45 the residue is then dissolved in ethyl acetate, giving, by addition of a
saturated solution of hydrogen chloride in diethyl ether,
3N-(4-chloro-6-trifluoromnethyl-2-benzi m dazol yl - am no) - 223tédeyibedd0ophene
hydrochloride as a crystalline precipitatg Solid, mp.: 210- 213C. 5

Exanpl e 32: 2-Chl oro-3N-(4-chloro-6-trifluoronethyl-2-benzi m dazol yl am no) -
4- met hyl t hi ophene hydrochloride CI x HCI 6 N F3BCHC S A mxture of 0.34

g of 3N(‘E‘I‘T@mﬂ§0§ﬁdﬂ1

hydrochloride, 0.1 @gg%éﬁigﬁéiéé% Cp\%i)’tﬁf !?@i@f%} t?gh?dre%gu‘é'l‘g‘@ nixtyeds ¢
aci-d i s stpdrasted wtthe celatesthe daek solutidn & hesedammh Aaraes éérbgag%cﬁcffheone
hour . Theogé%%% Iﬁﬁgs acid.is then distilled off, water 1s 0
resi due and®tne-p d8jYaPatated. Withogentis warmingNheHesitive isitreated | s
ext r act ed repadted hmth@fs%tp?é r and t.he. residue is
chron?éograg i&gn si|ica g%?l egﬁr?aéﬁefél?gn%hh%s ﬁ!%%@o oﬁ ﬂamﬂgsg 8
m Xt u d Cparts of toluene and ethyl acetate. The solvent is
distilled off and the resulting base is then, in ethyl acetate, converted
into the hydrochloride using saturated et heral hydr ogen chl ori de

sol uti on, b MhMUresﬁ 2,88 § iof) - 8hlirgoN4 fﬁ(&ké) (£ : 0C. .20
Exanpl e 33, 3N Car boxg- 2- bgm m dagz:rgF ﬁéﬁl)sﬂrr(afmﬁﬂﬁsﬂ S"Bﬁ%%ﬁ lourea,
~ hydr ochl o & of "H’@e Hﬁlz¢ \108 miof anhydrous ethanol is boiled under reflux for
N- (2- Ami @héu thiourea is obtained
anal ogousl y t gsataﬁgmggggg '3%]%@ E(’Tq@@é ré‘;:‘é’ﬁﬁ%/r addeq te thenfesidug. bisiyg
1 2-d agwmlaeneens Sedkirhyd bkt miRQIIsIRAAOZINE FRIWEROUS THF.
ol | owe
extracted with ethyl acetate, the organic phase is treated with water and then with
activated carbon and the product is purified by silica gel column chromatography using
a mobile phase mixture of 20 parts of ethyl acetate, 10 parts of n-heptane and 3 parts
of glacial acetic acid. This gives 3N-(5-methoxy-2-benzimidazolylamino)-4-

15 methylthiophene as an amorphous product,

Example 26: 3N-(5-Methoxy—2-benzimidazoiylamino)-4-methylthiophene hydrochioride
X HCi
H,C-O N-
T
| N 7\

S

20 is obtained by precipitating a solution of 0.2 g of 3N-(5-methoxy-2-benzimidazolyl-
amino)-4-methylthiophene (example 25) in 10 ml of ethyl acetate using a saturated

solution of hydrogen chloride gas and dnethy! ether, giving a crystalline precipitate.
M.p.: 222-225°C




25 by medi um pressure chromat ography on silica gel using a mxture of 12
parts of nmethylene chloride and 1 part of nethanol. Anorphous product. 23
Novenber 2006 46 b) 3N (4- Carboxy-2-benzi m dazol yl am no)Z3Naovethsd 2066 ophene
hydrochloride 1is obtained by boiling a s@jution of 1.12 g of

N- ( 2- am no- 3- car boxyphenyl)- N -(4-nmethyl-3-thienyl)thiourea and 3.1 g of
nmethyl 1odide in 60 m of ethanol under 5 reflux. The solvent is

evapor at e s, d 0t he residue, the pHis adjusted to 5 wusing
o BqueonTIPERT BANEEaNT s e o 2 primipyIaming - aicykbronsiond
poi nt of hydoomhfriget i on: 265- 285C. Exanpl e 34:

2- Chl or o- 3N- (4- car boxy- 2- benzi m dazol yl am no) - 4- net hyl t hi ophene 10
hydrochloride OOH x HCIL \ N HN H C S is obtxdiGed anal ogously to the

procedure described in exanpl e BZL-0rg .2v0 of 3N

(4- car boxy- 2- benzi m dazol yl am no) - 4- | tShi@pheng hydrochl ori de and 0. 103
g of N-chlorosuccinimde in 20-25 aci cetic acid and
precipitation of the 15 correspondi ng hydrtbchl of i usi ng HCl - sat ur at ed

diethyl ether in ethyl acetate and subseque®it” ciSystallization under

di i sopropyl ether and ethyl acetate. Point of deconposition 170C. Exanple
35: 3N-[4-(1-Piperidinocarbonyl)-2-benzi m dazol yl am no] - 4- met hyl t hi ophene
20 hydr ochomabalz 2(tDI2NotE, a MixiRd of 0519 g of 3N-(5-methoxy-2-benzimidazolyl-

amino)-4-methylthiophene hydrochloride, 0.046g of N-chlorosuccinimide and 10-15 m|
of glacial acetic acid is heated at 45°C. The glacial acetic acid is then distilled off,
water is added to the residue and the mixture is adjusted to pH 9-10 using 2N NaQH.
The mixture is extracted with ethyl acetate, the solvent is evaporated and the residue
10 is chromatographed on silica gel on a medium-pressure column using a mixture of

20 parts of ethyl acetate, 10 parts of n-heptane and 3 paris of glacial acetic acid. The
base obtained after removal of the solvent by distillation is, in ethyl acetate, converted
into-the hydrochloride using saturated etheral hydrogen chloride solution, and the
‘product is crystallized under ethyl acetate, Crystalline solid m.p.: 182-186°C.

15
Example 28: 2,5~DichIoro-3N-(5-methoxy-2-benzimidazolylamino)—4-methylthiophene
hydrochloride
x HCl
H,C-0 N
o
| N
H [ Cl
: -- cr” s

20 = - Analogous work-up of a reaction mixture of 3N-(5-methoxy-2-benzimidazolylamino)-4-
methylthipphene hydrochloride, N-chiorosuccinimide and glacial acetic acid for about 2
to'2Y2 hours at 55°C gave 2,5-dichloro-3N-(5-methoxy-2-benzimidazolylamino)-
4-methylthiophene. Crystalline solid, m.p.: 278-282°C.




H S 0.215g of N, N -carbonyldiimdazole is added to a m xture of 0.330 g of
3N- (4-carboxy- 2-benzi m dazol yl am no) - 4- net hyl t hi ophene hydrochl ori de, 30
m of anhydrous THE and 5 m of anhydrous di net hyl acet and3déoveibber 200&t ur e
is stirred at roomtenperature 23 Novenbeg32006 47 for about 4 hours, when
t he evol ution of carbon di oxide has ceased, and 0.411 g of piperidine is

: then added. The solution is stirred at roomtenperature for 2 hours and,

af ter st arEkargpleVes: AN 9] i |,stl.l led of nder reduced
pressure. The pr esi duet%—,swe?rl 9ur?¥é§gﬁnvhh?'ﬁ& poy- mef[;wﬁwaplﬂ%ne yerechleriges
and dissolved in ethyl acetate, 5Hf{the insoluble fraction is renoved by

filtration and the solvent is distill®d off und&€ reduced pressure.

Foam | i ke anor phous product. Exanpl e-86.-N

2- Chl or o- 4- net hyl - 3N-[ 4- ( 1- pi peri di r b%“ - 2-/benzi m dazol yl am no] -

t hi ophene hydrochloride CN O x HCl NN | ] S Amxture of 0.2 g of
3N-[ 4- (1- pi peri di nocar bonyl ) - 2- benzi mi daZbl y| diri o] - 4- met hyl - t hi ophene
hydr ochl ori de and 0.086g of N-chlorosuccini m deSin about 20 m of gl aci al

acetic achyl is Sty Ato. ture for 11/2 hours and at 35C for
o BMetRty Ao dRabEIRA

about 30 m nmt.hedso eht off and the residue is, after
addi ti on YASWained@edebmiredil e hidrogeination Nf Mafkthokele-MiolRir tsqf,ﬁion
W th hy,LI fﬁ@géﬁtﬂ%s tkae%sol ve_n% [ g g\f&gr ated and O'Itiggl '?igvglagwgéi% rified
by nmedi unvpr AN angyenickel| ameatalyisb abrasgn tshgeratineqaral a pregsure off 20
parts of Bbhy|THceicfuet wad .ane and 3 parts of glacial acetic
aci d. The sol ventsi s di St FPQ@%‘?@{“@F}?%@%@&'H&O%F r\%ﬂ'f'gﬁt'%-hyl
acetate ald t heN-(2-Amino-3-methoxyphenyl)-N*(4-methyl-3-thienyljthiourea
is obtained analogously to the procedure described in example 25 a) from 3-methoxy-
1,2-diaminobenzene and 4-methyl-3-thienyl isothiocyanate in anhydrous THF, foliowed
10 by medium-pressure chromatog_raphy on silica gel using a mixture of 1 part of toluene

and 1 part of ethyl acetate. Crystaliine solid, m.p.: 148-153°C. Solidification of the melt
and next m.p. at 260°C. |

c) 3N-(4-Methoxy-2-benzimidazolylamino)-4-methylthiophene hydrochloride
15 is obtained analogously to the procedures described in examples 25 and 26 from
N-(2-amino-3-methoxyphenyl)—N‘-(4-methyl-3-thienyi)thiourea by heating with methyl
iodidg in THF, analogous work-up and treatment of the benzimidazole with HCl in
ether. _ :
_ Crystalline solid, m.p.: 230-235°C.
20 | |

.. Example 30: 2—ChIoro-3N—(4-methoxy-2-benzimidazolylamino)~4-methylthiophene
hydrochloride ‘ : ' '
: H,C. '
870 x HCI
. N . '
N




m-xture is acidified using a solution of ether saturated with hydrogen
chloride. The 20 anorphous residue is crystallized under a m xture of ethyl
acetate with a little acetone and a little ethanol. Anporindusmbedl006 poi nt
of deconposition from 100C. 23 Novenber 2446 48 Exanple 37:

2- Chl or o- 3N- (4-f | uor o- 2- benzi m dazol yl am no) - 4- met hyl t hi ophene
hydrochloride F x HOIT N ~>-N HC S5 0.132 g of Nchlorosuccinimde is

~ added t o 0AZ28ittuye of 03Ny OfSAL SONBLAL: - am - 4- et hyl t hi ophene
hydr ochl or i )&ﬁ ) aa%ﬁ'{\bzo mMﬁ@g@‘?ﬁ%&ﬁ%‘ﬂﬁ%@?@%%ﬁ@%m i s

ﬁti rred at Berlpd é?-ﬁﬁ@g@fﬂ‘bc:lmsﬁo;m%nimdeamw ag—ﬁ(}gﬁﬁfgl&@ihl asstdhadid g/ 2

~ hours. T ' X b St 0 nder .reduce ressure, water 1s

" then addeﬁ‘f_*%a Fff@f%i?“qa}@%%hba“éﬂsma‘ﬁscq?@gmems askbisithen distilagiofy 2N

NaCOH, and water isi addeckto the resides ahaah istadj g i NGRS hen

di sti Inléedé@.f{“'r The resi 8ue S chromtgg)waspéryé%tg%k%g?ﬁ?%ggéﬁwgg%meunder

medi un¥ pr 4S8 I¢ BXlRciPd Math athyiacetate; shausaiverit i2evaporatedane thy tesigipd Bt €,

10 parts @ A ; f gl.acial acetic acid. After

concentr ate E(r)dnhf?%g lra ﬁsﬁggmﬁ:%%%f §2%1 W%gmi"?fpéeqsf’fef pRuginysing éenistwrenfd t he

. hydr ochl oEQdarissofatbyli quietate £ 10 byrte dinth [5??@0- i des

~di et hyl etagl Col or | eﬁs tobl I ght -yeﬁgevé gpg?{a | nﬁﬁ'égﬂ g@em&&a’fﬁg

' 268-270C. %?-Qﬁﬂgl @a%%gs, In ethyl acetate, converted into the hydrochloride using saturated

2- Chl - - ik LRO).-4- met hyl t hi aph

hydr C%%Lloozg‘;%i'éimé %/'I yc@oﬁgébﬁhgﬁzébﬂr%% () ?lgl%-y%‘?lovycrystlaﬂ%eesnoﬁid, m.p.:

Example 31:; 3N-(4-Chloro-6-triﬂuoromethyl-2-benzimidazolylamino)-4-methyl-

thiophene hydrochloride
Cl x HCI
- N
jous
F,C N 7\
S

15 a) N-(2-Amino~3-ch!oro-s-triﬂ_uoromethylphenyl)-N‘-(4—h1ethyl-3-thienyl)thiourea
is obtained analogously to the procedure described in example 25 a) by reacting
3-chloro-5-trifluoromethyl-1 ,2-diaminobenzene and 4-methyl-3-thienyl isothiocyanate in

- anhydrous THF at room temperature for 3 days. The solvent is distilled off and water is
added to the residue, and the mixture is then extracted with ethy! acetate, the solvent

20 s again distilled off and the amorphous residue is crystallized under diisopropyl ether.
M.p.: > 310°C.

b) 3N.-(4-chloro-6-trif!uoromethyl-2-beniimidazoIy!amino)-4-m'ethylthiophene
hydrochloride
25  is obtained analogously to the procedures described under examples 25 and 26 from
N-(2-amino~3-chloro-s-trif!uoromethylphenyl)-N‘-(4-methyl-3-thienyl)thiourea by boiling
with methyl iodide in THF under reflux conditions for 5 hours, analegous work-up and
| .pqrification.by_ medium-pressure silica ge! column chromatography Lsing a mixture of
: identical parts by volume of ethyl acetate and'tqluene. The solvent is evapbrated and




Cl 20 A suspension of 0.13 g of

2-chl or o- 3N- (4- met hoxy- 2- benzi m dazol yl am no) - 4- et hyl - t hi ophene

hydrochl oride in about 20 ml of anhydrous nethyl ene chl or3dévembaddes to a
suspensi on of 0.29 g of activated anhydrg§s al um numchloride in 10 m of
anhydrous nethylene chloride, and the réaction mxture is stirred at 55C
for 2 hours. After 25 cooling, the reaction mxture is poured into
ice-water and extracted with ethyl acetate, the organic phase is dried
over sodi iR twidua & the disselVediim syl Asetate giving by pAdition of asatuiniesselutions
49 resi dugs i lin | . r ' ure
condi 11 ong! MLPHER SRR dRAn el AN P A o SIS ABEh AR

n- hept aneaminb)4-pesthythidprgrednairoclilodtie asactystatling procipithteatSolidsm.p.: 210-
concentraéﬁgodﬁnder reduced pressure. The residue is dissolved in ethyl
acetate afid¥ttre hydrochloride is precipitated by addition of 5

hydr oggn-chl ori de-saturated diethyl ether. Crystalline solid. Mp.

246- 248C.- Exanpl e 39: ‘

2- Chl or o- Bxampleh32-Ghitre 8N+ (4rrhlos)-B4triflabromethiyle@benzimidazolidamino)-Cl S is

obt ai ned di..n N to a . solution of 3 g of
2-chl oro-%ﬁp?qu@a’ﬁgﬁ?ﬁ%ﬁgﬁpﬁﬁbngﬁ am no) - 4- et hyl t hi ophene hydrochl oride in
200 mM of water until a pH of 10 is s@t. The gpygptals are filtered off and

washed repeatedly with water. Yield: R.52 g. Colorless crystal powder.
bjl

M p. 182-185C. Exanple 40: N\_H
2- Chl or o- 3N- ( 2- benzi m dazol yl am no ki oghene hydr obrom de N x HBr
H 15 Cl S 0.25 g of 2-chl oro-3RG2- Nn dazgpl W am no) - 4- net hyl t hi ophene
is dissolved in 10 mM  of ethanol, 0.1 m of-43% 'strength HBr is then added
and the mxture is stirred at room '

A mixture of 0.34 g of 3N-(4-methoxy-2-benzimidazolylamino)-4-methylthiophene

10  hydrochloride, 0.151 g of N-chlorosuccinimide and 20 mi of glacial acetic acid is stirred
at room temperature for ¥z hour and heated at 60°C for one hour. The glacial acetic
‘acid is then distilied off, water is added to the residue and the pH is adjusted to 9-10
using 2N NaOH. The mixture is extracted with ethyl acetate, the solvent is evaporated
and the residue is chromatographed on silica gel on a medium-pressufe column using

15 - ‘a mixture of identical parts of toluene and ethyl acetate. The solvent is distilled off and
the resulting base is then, in ethy! acetate, cohverted into the hydrochloride using
saturated etheral hydrogen chioride solution,. Coloriess to light-yellow crystalline solid.
‘mp.: 247-250°C.

20  Example 33: 3N-(4-Carboxy-2-benzimidazolylamino)-4-methyithiophene hydrochloride
' OOH - x HCI
Cry
_ - _ S
a) - N-(2-Amino-3-carboxyphenyl)-N'-(4-methyl-3-thienyl)thiourea
iis obtained analogously to the procédure described in example 25 a) from 3-carboxy-
1,2-diéminobenzene and 4-methyl-3-thienyt isothiocyanate in anhydrous THF, followed

25 by medium-pressure chromatography on silica gel using a mixture of 12 parts of
methylene chloride and 1 part of methanol. Amorphous product. |




terrperature for alittle while. The solvent is distilled off and the
residue is crystallized under ethyl acetate. Yield: 0.29 g. Colorless :
crystals, point of deconposition: 20 252-254C. 23 Novenbeys MNfefber300&xanpl e .
41: 2- Chl or 0- 3N- ( 2- benzi m dazol yl am no) - 4~net hyl t hi ophene adi pic acid salt
~ COOH X HOOC~~/ H/ C S is obtained anal ogously to the procedure
descri bed in exanple 40 from 2-chl oro- 3N

(2- benzi mi dazol yl am no) - 4- met hyl t hi ophene usi ng one equival ent of adipic
acid. 5 Colorless crystals. Mp. 155-157C. Exarrpl e 42

2- Chl or o- (2 i t -N
~COOH ~N Hoocﬂqu4 c(:llsla rgafgbﬁ%@ﬁaﬁér ana E,‘E*E‘% pﬂﬁ 8@%@
descri becﬂslqlDt@Rade)(ﬂng)& sokidioniafd.12 g of N -(2-amino-3 -carboxyphenyl)

of “oxat | N HEMRSRLRGTAGuEL BRA 3 T BL G o 36”66%'1 S5t Hioger "
Exanplse 4@fluR-The §6WeﬁNs(e2rab@ﬂsﬁém \ﬂété? lié’ééd@@ﬂ% e r&Bidug! iy "'@HB usted to 5

phosphoric acid 15 salt asiso talne ana ogously
to the prétRggNaqueaus M@Hand\ﬂ&(raﬂeplp@tatﬁ)lsffﬂf@mdzoﬁwa%alm solid, point of

(2- benzi rﬁ&%ﬁﬁltﬂm 'é%l', ﬁsg% hyl t hi ophene usi ng one eqw val ent of

phosphoriC aci

Example 34: 2-Chloro-3N-(4-carboxy-2-benzimidazolylamino)-4-methylthiophene
10  hydrochloride

QOH x HCI
N,
H
S—N
N A I \
Cl S

is obtained analogously to the procedure described in example 32 from 0.2 g of 3N-
(4-carboxy-2-benzimidazolylamino)-4-methylthiophene hydrochloride and 0.103 g of
N-chiorosuccinimide in 20-25 ml of glacial acetic acid and precipitation of the
15 corresponding hydrochloride using HCl-saturated diethyl ether in ethyl acetate and
subsequent crystallization under diisopropyl ether and ethyi acetate. Point of
~ decomposition 170°C.

Example 35: 3N- [4 (1-Piperidinocarbonyl)-2- benzumldazolylammo]-4 methylthlophene

20  hydrochloride
o
' x HCI
N )
YN,
NI

S
'0.215g of'_N,N’-carbonyldiimidaz‘ole is added to a mixture of 0.330 g of 3N-(4-carboxy-
: _2-beh_zimig1azo!ylamino)-4-methylthiophene hydrochloride, 30 ml of anhydrous THF
- and 5'ml of anhydrous dimethylacetamide. The mixture is stirred at room temperature




Col orl ess crystals. Deconposition range: 113-175C. 20 Exanple 44: (1
H Benzi m dazol - 2-yl ) - (2- chl oro- 4- net hyl t hi ophen-3-yl)nethylamne N \% ANN
H 31\S Cl 23 Novenber 2006 51 Finely powdered dry pot asSiNsvesbétnat e (66

ng) was added to a solution of 2-chloro-
3N (2- benzi mi dazol yl ) - 4- met hyl - 3-t hi enyl &fi ne (125 ngy, from exanple 39) and
dry nethanol (20 m). Methyl iodide (74 ng) was then added dropw se with

exclusion_of noisture and vigorous stirring, and the m xture was kept
under r ef fahabogt 4thauss whgnthesevoitiaroofearbonglioxiderhas deasett mndddidt g of

ressure ; ; | .partitio bet ween ef hyl tate and
Pater. ¢ hErHie i Hod HaGUETHS Syt [ i B b SRRl i e BoBista e
magnesi unafiet stahdingasvetnight teslsolbéntis diidtinedidi briddractsed greaBarea®R t o
dryness. The r.oguct wgs then purlfle_d__bgi preparative HPLC. The
pr oduct -cEﬁﬂ%lF%'ﬁ giurateewibwates, thecsnligin Hemﬁﬁ?ff and gissobieghin eghyliasetate,

itri fe . f - dr ] : .
DU £ Foat eaneOile fiabyoRiis fatloped BY ifetionf SFfFis ot Betld bETnger i ng
et hyl acetesiused ppessuce.(Adan-likélmengrphdus produtt ai ni ng fractions were

conbi ned and then evaporated to dryness, and the residue was taken up in
HCI and freeze-dried. This gave 5 ng of a solid. LCMS-Rt (A): 2.04 mn 15

VB (ES . . 'L i 010k - o — .
e’ 1 St a0t el T POCHE b fifRedony bz penripideraiyamingl

H- benzi m dazo
(s
x HCI

salt x dh®pbeasihydrachiorideN
N
Y4
N

10 _ " : cI” s
A mixture of 0.2 g of 3N-[4-(1-piperidinocarbonyl)-2-benzimidazolylamino]-4-methyl-
thiophene hydrochloride and 0.086g of N-chlorosuccinimide in about 20 ml of glacial
acetic acid is stirred at room temperature for 1% hours and at 35°C for about 30 min,
the solvent is distilled off and the residue is, after addition of water, made alkaline
| 15  using 2N NaOH. Foliowing extraction with ethyl acetate, the solvent is evaporated and
- the residue is purified by mediurh-press_ure silica gel column chromatography using a
mixture of 20 parts of ethyl acetate, 10 parts of n-heptane and 3 parts of glacial acetic
acid. The solvent is distilled off, the residue is dissolved in ethyl acetate and the
mixture is acidified using a solution of ether saturated with hydrogen chloride. The
20  amorphous residue is crystallized under.a mixture of ethyl acetate with a little acetone
and a little ethanol. Amorphous solid, point of decomposition from 100°C.




~ - partition

F NHHS\ 20 3-Isothiocyanat o-4-nethylthiophene (1.08 g), dissolved in
absolute tetrahydrofuran (30 m), was added dropwi se to a sol ution of
1, 2-di am no-4, 5-di fl uorobenzene (1 g) in absol ute tetrahgdNbtdbanof0 m).
The m xture was then stirred at roon1teng$rature for 2 hours and all owed
to stand overnight. Methyl iodide (0.44 nt) was added and the 25 m xture
was then stirred for 8 hours and allowed to stand overni ght. The
tetrahydrgo- furan_ was then renoved under reduced pressure, the residue was
gd%@i%@r?-cé'{q{?ﬁ'\é&%ﬂtal@@-amnmnléazolvlﬁml@Wa%@@ethuhﬂ@oabme ated and
the ethyl hagRbRlofigehase was dried over magnesium sul fate. The residue was
absorbed under silica gel and chronmat ographed on silica gel using the
nobi | e phase n-heptane ethyl acetatfe = 1:1. 23 hNgvenber 2006 52 This gave

229 ng of the desired compound as e fyee base. An inpure fraction from
t he above chromat ography was puri ' g b “epar tive HPLC. Fol | owi ng
freeze-drying, 42.2 ng of the de =92 were isolated as
trifluoroacetic acid salt. 5 LCM5-Rt ( Ay in M (ES+, M-H+): 266. 13
Exanpl e 46: (2-Chl oro-4-nethylthi ophen- 3-g , 6-di fluoro-1
H benzoi m dazol - 2-yl)am ne hydrochloride Nx HCI -NF N H 10 C S
Atroom tenperature, a solution of Nchlorosuccinimde (124.6 ng) in glacial
acetlg  0.132 g of N-chlorosuccinimide is added to 0.234 g of 3N-(4-fluoro-2-benzimidazolyl-
amino)-4-methylithiophene hydrochloride in about 20 m! of glacial acetic acid and the
mixture is stirred at room temperature for 30 minutes and at 50-60°C for another
1% hours. The acetic acid is distilled off under reduced pressure, water is then added
to the residue and the pH is adjusted to about 10-11 using 2N NaOH, and the mixture
10 s extracted with ethyl acetate, which is then distilled off. The residue is
chromatographed on a silica gel column under medium-pressure conditions using a
mixture of 20 parts of ethyi acetate, 10 parts of n-heptane and 3 parts of glacial acetic
acid. After concentration, the residue is dissolved in a little ethyl acetate and the
Lo hydrochloride is precipitated by addition of hydrogen-chioride-saturated diethy! ether.
16 Colorless to light-yeliow crystalline solid. M.p.: 268-270°C. '

Example 38: 2-Chloro-3N-(4-hydroxy-2-benzimidazolylamino)-4-methylthiophene

hydrochloride
H x HCI
N\>—H
N
H /
' ci S

20
A suspension of 0.13 g of 2-chloro-3N-(4-methoxy-2-benzimidazolylamino)-4-methyl-
| thiophene hydrochloride in about 20 ml of anhydrous methylene chloride is added to a
- suspension of 0.29 g of activated anhydrous aluminum chloride in 10 ml of anhydrous
.~ methylene chloride, and the reaction mixture is stirred at 55°C for 2 hours. After
o ._":2_5 ~cooling, the reaction mixture is poured into ice-water and extracted with ethyl acetate,
.' the organic phase is dried over sodium sulfate and the solvent is diétilledoff. The




acid (5 mM) was added dropwi se to a solution of (5,6-difluoro-1

H benzi m dazol - 2-yl ) -(4- nethylthi ophen-3-yl)amne (225 ng) in gl acial
acetic acid (5 m). The m xture was then 15 stirred at r @amdvesipgrabarre for
3.5 hours. The glacial acetic acid was then renoved and the residue was
taken up in water and adjusted to pH 10 48i ng 2 M aqueous sodi um hydroxide
sol ution. The aqueous phase was extracted three times with ethyl acetate,
t he conbi ned organi c phases were dried over magnesi um sul fate and the

sol vent wiESiHusisduomateoraphedion asilicage! dalerdnynder Bfmiuan’rpress:hremmﬁﬂ@map hy

d h f d
et oni ¢ 1 aP RO HBGROA) PaEol SRt ACHR T Gar Ghutfictahe S Pas o placierne
or gani ¢ paestﬂsawldrmctmﬁnmsl@ is @bh@&trét%mr réddc’e@ {ﬁ‘gsﬁﬂ@ ?HB?@QH&@?SEO'

The residye in water, acidified wt 0% st rengt

hydr ochl oa'?ﬁgﬁﬁijdn gyl @ latecang mﬁjhydlr pralogde ds al:ecnmtaxtﬁd b%addﬁmnrte‘d pr oduct

as a i Novenber
2006 5 Tadrf cYfpridetelireica drufaen Mystaide stid e g a8 0. 1
H benzoi m dazol -2-yl)- amne FH NH N Br S5 At roomterrperature a

sol ution S i ni ) in glacial acetic acid (0.5 m) was
~ added dro%ﬁ@@gt% éﬁf 3&&5?& "mé%ﬁqiylﬁwnp)ﬂ-meﬂé\dﬂimm| -2-yl) -

(4- et hyl t hi ophen- 3-yl)am ne tr|fI Qr 0a etlc acid salt (15 ng, exanple 45)
in glacial acetic acid (0.5 m) él;]\/a , and the m xture was
stirred at roomtenperature for Q h tic acid was then renoved
under reduced pressure and saturated 1d\1'pota si\ m car bonate sol uti on and
ethyl acetate were added to the residue. ¢ rgani ¢ phase was renoved and

the aquequs phase was then extracted twice with
. Is obtained by adding 2N NaOH to a solution of 3 g of 2-chloro-3N-(2- benzimidazolyi-

10 amino)-4-methylthiophene hydrochloride in 200 ml of water until a pH of 10 is set. The
crystals are filtered off and washed repeatedly with water. Yield: 2.52 g. Colorless
crystal powder. M.p. 182-185°C.

Example 40: 2-Chloro-3N-(2-benzimidazolylamino)-4-methylthiophene hydrobromide
X HBr

15 . Cl
| 0.25 g of 2-chloro-3N-(2-benzimidazolylamino)-4-methylthiophene is dissolved in 10 mi
of ethanol, 0.1 ml of 48% strength HBr is then added and the mixture is stirred at room
‘temperature for a litile while. The solvent is distilled off and the residue is crystallized

-~ under ethyl-acetate. Yield: 0.29 g. Colorless crystals, point of decomposition:
20 252-254°C,




ethyl acetate. The conbi ned organi c phases were dried using nmagnesi um
sulfate and the drying agent was then filtered off. The residue that
“remai ned after renoval of the solvent under reduced preIsWoeees2p05 i fied
by preparative chromatography. The 15 prsﬂuct-cont aining fractions were
conbi ned and freed fromacetonitrile, rated sodium bicarbonate

sol ution vvas added to the residue and the m xture was extracted three
times wit p}{ acet The _organi ¢ phases were conbined, dried ( )
and filt atHe? %\/%!p (81"06@%“lé@h@lylaau@@)aﬂén@mm@hlopb@&édipm%@ @a&t

t he residue was coevapor with toluene and then dried under high
t H 20 gdesired corrpound E%ﬁ Rt (D): 1.45

vacuum This gave 8.1 nf
mn M (ES+, MHH): 343K9

[ (2- Chl or 0- 4- net hyl t hi ophen- 3yl ) - 4,\ 6, 7- tetrahydro 1 H benzi m dazol - 2-
yl)]am ne hydrochloride a) 1,4-€k piro[4.5]dec-6-ylanm ne H2N 5 The
am ne required as precursor was prepared in accordance with G31131191.

2- Chl or ocigcoliniard amalogausiy tebe gtoerdure deserbadrinoexanaplgiAfram(2 coloozBiN- o-

) R B A S i

2- (1, 4 di Ovlsiess ebybtdll o, 6rap16gacndol e- 1, 3-dione. 10 Treatnment with
hydrazine hydrate to remove the pht haI i m deradi cal gave the desired

1, 4-di OanpI ro[ 4. 5] dec-.6-yl am ne.

{3 el g S A RS e .

exanple 1a) in
@ih\B_N oo™ "
N X
H B
Cl S

if e

10 is obtained analogously to the procedure described in example 40 by reacting
2-chloro~3N-(2—benzimidazo!ylamino)-4-methylthiophene with one equivalent of oxalic
acid in ethyl acetate. Colorless crystals. M.p.: 220-222°C.

- Example 43: 2—ChIoro-3N-(2-benzimidazolylamino)-4-methylfhiophene phosphoric acid
15 salt '

_N\ y _
©:ﬁ>—NJ:§ X H3PQ4

_ Cc~ s ,
is obtained analogously to the prdcedure described in example 40 from 2-chloro-3N-
(2-benzimidazolylamino)-4-methylthiophene using one equivalent of phosphoric acid.
_ Colorless crystals. Decomposition range: 113-175°C.
20 |
.' ~ Example 44: (1H-Benzimidazol-2-yl)-(2-chloro-4-methyithiophen-3-yl)methylamine




absol ute tetrahydrofuran (10 m) was added dropw se to a sol ution of

1, 4-di oxa- spiro[4.5]dec-6-ylamne (300 ng) in absolute tetrahydrofuran (10
m), the mxture was stirred at roomtenperature for 2 RAN=emabs 2006

sol vent was then renoved under - reduced Byessure. The residue was purified
by preparative chromat ography and the 20 product-contai ning fractions were
conbi ned, freed fromacetonitrile, nmade basic and extracted three tines

A0 Ao O St rp T
M5 (ES M+ o_ i : :
( B2 l?ér%irﬁﬂiazg@l)@rﬂ}%?%{ﬁfzﬁ_lrﬂ;{é?ﬁgﬁﬁéqfﬁl_ﬁmﬁyﬁrom. ex mp!_e3?39}| nddry .

1- (1, 4-D oxaspiro[4.5]déc-6-yl )~ nmet t hi ophen I SO
ea S S methang! (Zioml). Methyl iodide (74 mg) was then added dropwise with exclusion of

was " i s DR AL panici g Atierbhdire e Rarindeh s o B iiesinae.
met hy5 i o¥heleolvéhPwaB Yefovdd ahaet #Ecﬁxcbﬂtdréﬁ%ﬂggnﬁrtlﬁé rénge Wds ien added.

The m xture was then stirred at 70C in sa or 2 days. Ethyl acetate
was t hen REfEenedbetweanceibyl anetaleand waternthe: ¢tbyl atietaterphasaswasdried withi ce

w th wat ' ri over .magnest um, ,sulfate and the
0wt SR A6, Ao PN TR 154 S
pr epar-at i evaponateddd cgyregssy The prédect Wasthein-maiiedivy piepafank 9PECVERE
conbi ned, 13 freed fromacetonitrile, nade basic and extracted three tines
wi t h et hyAfoduelrepndainingdracliosyare pombinedand, steniemaying theacetopibie)unged
filtened. ' f ' ’ ' S irectly
Tor {he neHeSy BRReSyR (B et Fop ERMGIDAYLRRHE, SRR el
chromatographed on silica gel using ethyl acetate/heptane (1/4). The product-
containing fractions were combined and then evaporated to dryness, and the residue
was taken up in HCI and freeze-dried. This gave 5 mg of a solid.

LCMS-Rt (A): 2.04 min
15 MS (ES, M+H"): 278.05

Example 45: (5,6-Difluoro-1 H-benzimidazol-2-yl)-(4-methylthiophen-3-yl)amine

trifluoroacetic acid sait _
F N,  XCFyCOOH
A
F N
Ho /N
S

20
o ~3-Isothiocyanato-4-methyithiophene (1.08 g), dissolved in absolute tetrahydrofuran
(30 ml), was added dropwise to a solution of 1,2-diamino-4,5-difluorobenzene (1 g ) in
-absolute tetrahydrofuran (20 -mi). The mixture was then stirred at room temperature for
.2 hours and allowed to stand overnight. Methyl iodide (0.44 ml) was added and the
25 . mixture was then stirred for 8 hours and alflowed to stahd overnight. The tetrahydro-
furan was then removed under'reduced;bressure, the residue was partitioned between
ethyl acetate and water, the phases were separated and the ethyl acetate phase was
dried over magnesium sulfate. The residue was absorbed under silica gel and
- chromatographed on silica gel using the m'obile‘phase n-heptane : ethyi acetate = 1:1.




15 d) N-(1, 4-D oxaspiro[4.5]dec-6-yl)-N -(4-nethylthiophen-3-yl)guani di ne
NH N HOOIn a ReactiVial, a 7 Msolution of amonia in nmethanol (2 m)
was added to 1 - 23 November 2006

(1, 4-di oxaspiro[ 4. 5] dec-6-yl)-2-net hyl - 3- 24 met hyl t hi ophen- 3-yl )i sot hi ourea
(58.8 ng), 20 and the m xture was heated in a sand bath at about 100C for
16 hours. Renobval of the solvent gave a residue of 51 ng of an oily product

whi ch was 4l cted urther. LCMS-Rt (©: 1.00 mn M (ES+, MrH+)
206 4 23 N@\'/%ﬁ%%ér é%%ﬁ% Oélgeé{eswe compound as th(e ree base. ( )

\- (2- Onl v itnyrune ilotioh eBheeie v Mok dgrdbAy R dutida By sieplrathbausrc di »
N-(1, 4- Di g?ﬁ%‘fﬂ"’@dﬁﬁ@]‘%&"%“?lam of(therdesirgt chimpoliad viergligelatod 8é ne (49 np)
was 5 di Sﬁﬁiu\b‘?ga&égic@(cgcgg@{. acetic acid (3 m), and a solution of

e :

N-chl orosuccinim ng) 1in glacial acetic acid (5 m) was added

slow Yo ThEMS-RtYAr M@Bnshirred for a nunber of hours and then allowed to
stand at roomtenperature over the weekend, after which the glacial acetic

aci d was M&ERd Malde): 266di@ced pressure, the residue was taken up in water
and the m xture was adjusted to pH 10 using 2N sodi um hydr oxi de sol uti on.
10 The basic phase was extracted three tines with ethyl acetate and the

conbi ned | §n. ere dried over nesiumsul fate, filtered and
concent ra%’gédﬂa[%h‘g&q?géﬁgi?\gi\%@ﬂﬁ 'Ppﬁ%’a'soxr}ﬁ%:@W#%@\ﬂé"‘@ﬁﬂmidgﬂdphy and
the produihamiiehyiraehiolig@cti ons were conbined, freed fromacetonitrile,
made basic and extracted three tines wth ethyl acetate. The organic

phases were conbi ned, dried (MgSOQ4) Fn_er d. x#B! Renoval of the sol vent

under reduced pressure gave 24 ng of @- pr oduct
F N
st
Cl

10 S

At room temperature, a solution of N-chlorosuccinimide (124.6 mg) in glacial acetic
acid (5 ml) was added dropwise 10 a solution of (5,6-difluoro-1H-benzimidazol-2-yi)-(4-
methylthiophen-3-ylJamine (225 mg) in glacial acetic acid (5 ml). The mixture was then
15  stirred at room temperature for 3.5 hours. The glacial acetic acid was then removed |

and the residue was taken up in water and adjusted to pH 10 using 2 M aqueous
sodium hydroxide solution. The aqueous phase was extracted three times with ethyi
acetate, the combined organic phases were dried over magnesium sulfate and the
solvent was removed. The residue was purified by preparative chromatography and

_ 20 the product-containing fractions were combined, freed from acetonitrile, made basic

- and extracted three times with ethyl acetate. The organic phases were combined, dried

- (MgSO0y), filtered and concentrated. The residue was taken up in water, acidified with

.1 0% strength hydrochloric acid and freeze-dried. This gave 81 mg of the desired
| product as a solid. |
25 LCMS-Rt (A): 2.15 min

MS (ES™, M+H"): 300.11




whi ch was used directly for the next step. LCM5-Rt (O): 1.09 min M (ESH,
MrH+) © 330.4 20 f) ((2-Chloro-4-nethylthiophen-3-yl)-(4,5,6,7-tetrahydro-1
H benzoi m dazol - 2-yl))am ne hydrochloride S C H H HCl 23 November 2006

N- (2- Chl or o- 4-net hyl t hi ophen-3-yl)-N -( 15§-di oxaspiro[ 4. 5] dec-6-yl ) guani din
e (24 ng) was dissolved in 2N hydrochloric acid (1 m) and stirred at room
tenperature for 25 30 mn. Concentrated hydrochloric acid (1 m) was then

dded, } Xt 23 nb 0Q6 7,.5ti f ; th t
houre.  TEXBIAL oA e PRERR G e 2 5 oot bR a0 TReRA 2 eq.
Tol uene wamirdded to the residue and then distilled off under reduced

pressure. This step was repeated twice, giving 22 ng of the desired product
as a solid. LCVMS-Rt (B): 0.95 mep 5.M5 BES MtH+) . 268. 07 Exanpl e 49:

2- Chl or 0- 3N- ( 2- benzi m dazol yl am no) ' tﬁil“ hi ophene benzenesul f onat e
HO SO0 ~ NN/ HC s 10 4

2- Chl or o- 3N- ( 2- benzi m dazol yl am ﬁo)-4- W?Mhene (250 ng) was
dissolved in THE (5 m), and benzenesul f@mmi id (150 ng), dissolved in
THE (5 m), was added wth stirring. After 3°h, the reaction m xture was
left in the fridge overnight. The precipitate was filtered off with

suction apd dried at 75C under, hi gh vacuum giving
t room temperature, a solution of N-bromosuccinimide (8 mg) in glacial acetic acid

(0.5 ml) was added dropwise to a solution of (5,6-difluoro-1H-benzimidazol-2-yl)-

- (4-methylthiophen-3-yl}amine trifluoroacetic acid salt (15 mg, eXample 45) in glacial
acetic acid (0.5 ml) in a ReactiVial, and the rﬁixturé was stirred at room temperature for

- 0.5 h. The acetic acid was then removed under reduced pressure and saturated
-10  potassium carbonate solution and ethyl acetate were added to the residue. The

organic phase was removed and the aqueous phase was then extracted twice with
ethyl acetate. The combined organic phases were dried using magnesium sulfate and

- the drying agent was then filtered off. The residue that remained after removal of the

- solvent under reduced pressure was purified by preparative chromatography. The

15  product-containing fractions were combined and freed from acetonitrile, saturated

sodium bicarbonate solution was added to the residue and the mixture was extracted

 three times with ethyl acetate. The organic phases were combined, dried (MgSQ4) and

~filtered. After removal of the ethyl acetate under reduced pressure, the residue was
coevaporated with toluene and then dried under high vacuum. This gave 8.1 mg of the
.20  desired compound.
"LCMS-Rt (D): 1.45 min
 MS (ES”, M+H™): 343.96




the desired product. Colorless crystals. Mp.: 235C 15 Exanpl e 50:
2- Chl or o- 3N- ( 2- benzi m dazol yl am no) - 4- net hyl t hi ophene net hane- sul fonate
\S'0 NHHO\ \>NHcl s was obtained anal ogously to tB&Ngermbaddne

described in exanple 49 from 2-chl oro-
3N ( 2- benzi ni dazol yl ani no) - 4- met hyl t hi opthe usi ng one equi val ent of 20
nmet hanesul fonic acid. Colorless crystals. Mp.: 227C 23 Novenber 2006 58

'; Exanpl e 51;..2-Chl aro-3 2-henzj m dazol yl am no) - 4- net hyl t hi ophene benzoate
0D % N Exgr R R b A e kar Bttty (4 5.6 Treipahyckely boaagmddet2:
exanmpl e 49hjamimehyelidsHioriddN (2- benzi m dazol yl ami no) - 4- net hyl t hi ophene

usi ng one equi val ent of benzoic acid. For 5 the precipitation, the reaction
m xture was concentrated to half of its original volune, and ether (30 m)

was t hen edn; tals. mp.: 198C Exanpl e 52:
2,4-Dichl %ﬁig’g@@sgghgﬁs@\dgé?&@m nol)ot hi ophene h;rgr ochloride x HCl N--N
c Hd S

o H,N 0”6
5 | /
The amine required as precursor was prepared in accordance with GB1131191.

. 2-Chiorocyclohexanone was reacted with phthalimide to give 2-(2-oxocyclo-
hexyl)isoindole-1,3-dione, which was ketalized with ethylene glycol in the presence of
para-toluenesulfonic acid, giving 2-(1,4-dioxaspiro[4.5)dec-6-yl)isoindole-1,3-dione.

10 Treatment with hydrazine hydrate to remove the phthalimideradical gave the desired
1,4-dioxaspiro[4.5]dec-6-ylamine.

b) 1-(1,4-Dioxaspiro[4.5]dec-6-yl)-3-(4-methylth iophen-3-yhthiourea

| H HQ o
v/

- 15 A solution of 3-isothiocyanato-4-methylthiophene (296.2 mg, see example 1a} in
| absolute tetréhydrofuran (10 mi) was added dropwise to a solution of 1,4-dioxa-
spiro[4.5]dec-6-ylamine (300 mg) in absolute tetrahydrofuran (10 ml), the mixture was
stirred .at-room temperature for 2 hours and the solvent was then removed-under
. reduced pressure. The residue was purified by preparative chromatography and the
20 E pfbduct-containing fractions were combined, freed from acetonitrile, made basic and
- extracted three times with ‘ethyl acetate. The organic phases were combined, dried
(MgSO04) and filtered. This gave 428 mg 6f the desired product.
LCMS-Rt (A): 3.57 min
~ MS (EST, M+H"): 313.19
25 | |




10 a) Methyl 3-acetyl am not hi ophene 2-carboxylate Wth sinultaneous heating
in an oil bath, 567 m of acetic anhydride are added dropwi se to a m xture
of 942 g of nethyl 3-am nothi ophene-2-carboxylate and 1 Q8MWovtmb&af200®! uene,
and-the mxture is then boiled under ref Lssx conditions for 11/2 hours and
15 subsequently cooled in an ice bath to“about O0C. The crystals are
filtered off and washed twice with a little isopropanol and twice with

dii soprop . . Met.h acet yl am not hi ophene- 2- car boxyl ate can be

obt ai ned %l oﬁ*?ﬁ'éwf‘ﬁﬂ?'ﬁﬁf‘éf%%f’ -6y} Q{St%meth%I&ré%metbylmmprmeﬁw)mﬂmpur@at i on.
Mp. 93-95C. 20 b) Methyl 3-acetyl am po-4, 5-dichl orot hi ophene-2-car boxyl at e
Wth nmagnetic stirring at a reac te e'r’at e~Qf 20-30C, 17.9 g of

sul furyl chloride SO2ClI2 are afded]|dropy se solution of 19.9 g of

met hyl 3-acetyl am not hi ophene- 2- 3% te g0 m of chloroform The
m xture is then stirred at OC for another howtss _and boi | ed under refl ux
conditions for another 15 m nutes. The sol i sO25 distilled off under
reduced pressure, ethyl acetate is then added he residue and the 23

Novemnber 2 59 cr. are, after standing, filtered off. Mp.

136- 138C.1 ?R/B%‘?ﬁﬂ'y"y E@Pﬁﬁ%%& meéwltﬁumhﬁfb@rWBﬁaomeaa(BBamg)awesA

m xt ure @lfissdbhved! ipf

- acel vl e pa rapeolttetishydrofuran (3.2 mil sl a seluigy of metayligelie i 70 mo)
tri ethyl inaheoluispetishydiofuran Heusail)avals added! Thahlbadic\WWae tharrEHREd iap 70@(%

d h hyd ted t
upt ke ol ST PafLA7 R A5 il BoHRik wak they sade o fa isagtonmmixkite, andine.
t friixtt Qishaid til
Crystall i " el Ao A it efors T RIS B A ST B FReB il or
Col or | esSUlfateand thersolvant wasrepavet aﬂdr}ﬁlltra]t@h- ThE CesidQe Nas\burifidd by

O A HBRRRTSR AL Ao e s o™
3- adéx y| ineba frof abbtonniilb] malie sk &7 BNLREShAIMbS WithbtA) £0tale®Thd

hour s,
organic phases were combined, dried (MgSOy4) and filtered. This gave 59 mg of the

desired product which was used directly for the next step.
LCMS-Rt (C): 1.05 min
MS (ES™, M+H™): 327 4
15
o d) N+(1 ,4-Dioxaspiro[4.5]dec-6-yl)-N'-l(4-methylthiophen-3-yl)guanidine

Sj NH
_— )\N

N g
HQ "o
| \/
In a ReactiVial, a 7 M solution of ammonia in methanol (2 ml) was added to 1-
(1,4-dioxaspiro[4.5]dec-6 -yl)-2-methyl-3-(4-methylthiophen-3-yl)isothiourea (58.8 mg),
20- and the mixture was heated in a sand bath at about 100°C for 16 hours. Removal of
the solvent gave a residue of 51 mg of an oily product which was dlrect!y reacted
~ further.
LCMS-Rt (C): 1.00 min

- MS (ES”, M+H"): 296.4




under reflux for 5 hours and at roomtenperature for another 3 days. Any
precipitate 15 that has forned is renoved by filtration, and about 1/3 of
the volune of the solvent is renoved by distillation undsNovesibeados
pressure. Follow ng addition of about 10% m of water, the mxture is
stirred at roomtenperature -for another g m nutes and the colorless
crystals are filtered off and dried in a streamof air. Mp.: 62-64C e)
3- Ani no- 4- chl or ot hi ophene 20 18.02 g of et hyl ‘

3- am no- 4- chl or ot hi ophene- 2-car boxyl ate are added to a solution of 11.1 g
of KOH ang) NG@-Dhiof- & IR Xi W 8_di 480 | : | ux for
3 hours an)d, qgfter@:gﬁﬁ?ﬁgf,ﬁgggéﬂ%dmywﬂ'g d[u?)xatasiﬂ ?@[ﬁﬂdgﬁ% m&gélm?@gat 60C,
of 15 mM of concentrated hydrochlorie acid and.30 m of water. This
results in a vigorous evol ution_./ 0f~TCO2.NHft e ther stirring at 60C for
about 40 minutes, the m xture i S alliowed[to 2 gl , a layer of 50-100 m
of nmethyl tert-butyl ether is adged, e s made al kaline using
concentrat ed aqueous sodi um hdexi de sol uH @y ang t he aqueous phase is
extracted in a separating funnel. The aqueous\phasSe is extracted two nore
times with nethyl tert-butyl ether, and the combrned organic extracts are

LS . . e | ! ey
the sol vaut 1y eDloRaitdt. a6 JPRL B b Pion o Vo A4 BIAGEwaS O ©

chr onfit oghisgstivad Iﬂrﬁl%{;l&li adetia apid %mm:a!lgbwssmg(i)cggohﬁébﬁmmo ; @zﬂn‘éﬂ?imdégzwﬁ_mgh?/l

acet ate . re,.or . uene. r 3 - oro-3-thien

i sot hi oc?‘gggcéﬂ%cétéc a"'@ﬁgﬂﬂﬁ&@é%ﬁ\%’ﬁpwﬁi a-Q?dF'ét‘HPéN%ﬁjﬁéﬁeq tor aynbes on of
1.1 g of hdursran@tien SlifwAIPléaRASR Fodr tgf?lgmatﬁlfe ﬂ;&lﬁﬂé%é%k@ﬁﬁ aﬂé‘ﬂmﬁi@ﬁ

m xture 1S StI[I’Ed at r_oom terrperature r one nour. e soll I'S

di sti | | edh@placiahasetic acid veas reneewadt endarreduesd presshre, shelresidliz ehsitaken by

acetate, : r | se IS tr.eat tw wWth water in separati ng
f unnel ah%a?ﬁégr?q‘ 3’%@5’%@“8 wq%a@Ug\_?ZﬂP ﬂ\i\'ﬂ_g ?ﬁb'ﬁinlg %N§P§N"é§yaqu' ﬁl@k’t'%d_uced
Pr estorr eTHMiasiaphass Was Bkl thieofirbs WHRJhASKeRAb P ciffbingl! Vi o
is then reacted further without further purification steps. g
N ( 2- Ani. REgRREG phasag were drigch pyesmaghesiyim) suliate;fitered and concentrated. The

residue was purified by preparative chromatography and the product-containing

fractions were combined, freed from acetonitrile, made basic and extracted three times

with ethyl acetate. The organic phases were combined, dried (MgS04) and filtered.

15 Removal of the solvent under reduced pressure gave 24 mg of the desired product
which was used directly for the next step.
LCMS-Rt (C}: 1.09 min

MS (EST, M+H™): 330.4

20 1) ((2-Chloro-4-methylthiophen-3-yl)-(4,5,6, 7-tetrahydro-1 H-benzoimidazol-2-yl))amine

- hydrochloride :
L= N
o sg /&@
N
o R Py

o Ne(2~Chlbro-4-methylthiophen-3-yl)-N'~(1,4-di0xaspiro[4.5]dec-'6-yl)guanidine (24 mg)
| ~was dissolved in 2N hydrochloric acid (1 ml) and stirred at room'te'rﬁperature for
25 30 min. Concentrated hydrochloric acid (1 ml) was then added, and the mixture was




0.86 g of 1, 2-di am nobenzene (o-phenyl enediam ne) is added to a solution of
1.4 g of 4-chloro-3-thienyl isothiocyanate in 40 m of anhydrous THF, the
m xture is stirred at roomtenperature for about 20 hours Nuv¥embdio0s®! vent

is distilled off under reduced pressure.5 The residue is treated with water
and extracted with ethyl acetate, the 15 dolvent is distilled off agai n and
the residue is purified using nmediumpressure silica gel colum

chr omat og using a 1:1 m xture of ethyl acetate and tol uene. Brown-

yel | ow soﬁﬁ"ﬁggfﬁf %‘%H‘FUW?]W'%QT%H"ﬂﬂ#f%l%@ltbefaﬁlllﬂi@ﬂtmﬂb@Ihtileewa'@rﬁndol ution
of 0.169 ¢reefe-sigdy! i i awater, I y . a | uti on of

0.363 g of p-tol Egt\rgasﬂgléﬁ%ny Sd{qﬂegrt:é 515 ir%&EH@r%%dotpéq’ﬁb—sfm?@oﬁm??%&%edq

sol ution Bfessus.dhis ste-was mpicatathiwigs) giNng(22 tial sirthe Bebié@ PYOAUCIRE & Slidi N

25 m of | . The mxture is stirred at roomtenperature for 3
hour s, thges%%d\ﬁgﬁ)‘iyﬁ HY, distilled off under reduced pressure and the

resid i ! r and extracted with ethyl 25 acetate. After
5 oS EE L 200

renoval ol ve stillation, the product is purified by medium’
pressure silica gel chromatography using a mxture of 20 parts of ethyl
acetate, 10 parts of n-heptane and 3 parts of glacial acetic acid as
el uent . Foxaroplerdf: 2eChioao-30h(2-berszimidazoliainiio)f-nidikyithiophene
4-chl oro-3 %2-b zi mi dazol yl ami no) 30 thiophene was, in ethyl acetate;
usi ng et Peﬁk?'gqfl?g]%n chloride solution, converted into
4- chl or o- 3N- ( 2- benzi m dazol yl am no) t hi opheng hydrochl ori de and
characterized. Colorless crystals. M .9\5256. 260C. 23 Novenber 2006 61 i)
2, 4-Di chl oro- 3N (2- benzi m dazol yl am no)tgl'o hydr ochl ori de A sol ution

of lgl ag

xt

of 0.16 g of N-chlorosuccinimde in 5 ial acetic acid is added to
a solution of 0.3 g of 4-chloro- ﬁ%gﬂﬂ dazol yl am no) t hi ophene in 10
m of glacial 5 acetic acid. Th tion reis stirred at 40C for 15
m nutes and at roomtenperature for abdﬁt 4 rs, the acetic acid is then
distilled off under reduced pressure aq@ e ¥esidue is treated with
water. The m xture is made al kaline usin a§ueous sodi um hydr oxi de

sol Uig on20RIokL8N- @4béRAmnRhMyidn o) 4-nATRifinend 288 maF iab Sissolved in
THF (5 ml), and benzenesulfonic acid (150 mg), dissolved in THF (5 ml), was added
with stirring. After 3 h, the reaction mixture was left in the fridge overnight. The
precipitate was filtered off with suction and dried at 75°C under high vacuum, giving
the desired product. Colorless crystals. M.p.: 235°C

15 _Exam_ple 50: 2-Chloro-3N-(2—behzimidazo!ylamino)—4-methylthiophene methane-
sulfonate
o /0

&
N\

0\//

HH
N

/

YZ

Iz
w
C[

@I

- was obtained analogously to the procedure described in example 49 from 2-chloro-
3N-(2-benzimidazoiytamino)-4—methy!thiophene using one equivalent of
20 methanesulfonic acid. Colorless crystals. M.p.: 227°C

e




washed with water, the organic phase is dried and the solvent is distilled
of f under 10 reduced pressure. The residue is purified under

medi um pressure conditions by colunm chronmat ography usi g Nowinkéripoes of 20
parts of ethyl acetate, 10 parts of n-hsgtane and 3 parts of gl aci al
acetic acid as eluent and then precipitated fromethyl acetate by addition
of a solution of hydrogen chloride in diethyl ether. Colorless crystalline

product . . 264- 2 . 15 Exanpl e, 53: .

2- Br ono- 4%‘51"&%%3%é‘&'@@r&ﬁ?@&ﬂ&wda@lh@minobﬁﬁ@ﬁéylmidplwm benzkatex Ha H
Cl HBr S Asolution of 0.356 g of N-bgono cinimde in 6 mM of glacial
acetic acid is added 20 dropwi se to a s¥® @ of 0.5 g of

4- chl or 0o- 3N- ( 2- benzi m dazol yl anm no) t hi gghens 15 mM of glacial acetic
acid, and the mxture is stirred at foom tenperature for another 15

m nutes. The solvent is distilled a the residue is treated with water
and nade al kal i ne usi ng agueous sogtmhydhoxj/de sol ution. Fol |l owi ng
extraction with ethyl acetate, the orgéni c/phHase is washed with water,
dried and concentrated under 25 reduced esgdtre. The residue is

chromato raghgd,on silica gel using medium pressure conditions and a
m xture o¥2326P[RRedaglogPUsly taitha prosedue gesaribedfin exampled® fromm @-chigrax3N- of

gl aci al e 2t ' istillative re | of the
ol vent, P EReoR bl mefHthRbhBHG Hekidond balifafeRBY Benbic adf. For
* 2- br ofip- 4he iprecipitation, hé rraction deiiry wasaibreehtratcdPbaRar GHE SHhAN kS
precipitate tF'é &%gl ion of a solution of hydrogen 23 Novenber 2006 62
chl ori de ad;"ﬁge r 'f‘ma%f raddegi. Sraleriassgrysials, m.pe 1983Quct . M p. :
264- 266C. Exanple 54: (2,4-Dichlorothiophen-3-yl)(5-fluoro-1
H benzi m dazol - 2-yl ) am ne

Example 52: 2,4-Dichloro-3N-(2-benzimidazolylamino)thiophene hydrochloride

x HCI
- ¢
Ci S

10
a) Methyl 3-acetylaminothiophene 2-carboxylate
With simultaneous heating in an oil bath, 567 ml of acetic anhydride are added
- dropwise to a mixture of 942 g of methyl 3-aminothiophene-2-carboxylate and 1 000 mi
R of toluene, and the mixture is then boiled under reflux conditions for 1% hours arid
15 - subsequently cooled in an ice bath to about 0°C. The crystals are filtered off and
‘washed twice with a little isopropanol and twice with diisopropyl ether. Methyl 3-
- acetylaminothiophene-2-carboxylate can be obtained from the filtrate by further
. éoncentration and crystallization. M.p. 93-95°C.

20 _b) Methyl 3-acetylamino-4,5-dichlorothiophene-2-carboxylate
With magnetic stirring at a reaction temperature of 20-30°C, 17.9 g of sulfuryl chloride
- S0O.Cl; are added dropwise to a solution of 19.9 g of méthyl 3-acetylaminothiophene-2-
carboxylate in 100 ml of chloroform. The mixture is then stirred at 40°C for another
2 hours and boiled under reflux conditions for another 15 minutes. The solvent is
- 25 distilled off under reduced pressure, ethyl acetate is then added to the residue and the -




hydrochl oride 5 a)

1- (2- Am no- 4-fl uor ophenyl ) - 3- (4-chl or ot hi ophen-3-yl)thiourea NHZ HH C \

" NYN6 \ F/ S S 4-Fluoro-1, 2-phenyl enedi am ne (900 ny) 2a%Hveinb&obged in
THE (25 m), and 4-chloro- 3-thienyl isothiocyanate (exanple 52c),

di ssolved in THE (15 m), was added dropsbse With stirring. The solution

was stirred at roomtenperature for about™3 hours and then 10 allowed to

stand overni ght. The reaction m xture was then concentrated, and the

resi due was rifie reparative HPLC. The product-containing fractions
were confVREE ake, gr ’fgc ﬁ%l‘ﬁ ?ﬁf-IM;p-r?@@@&&-c and extracted three

tines with et hyI acetate. The organi c phases were conbi ned, dried (MySH)
and filtered. Renpbval of the solvent gave 625 ng of the desired product.
15 LCVS- Re) Nedhyt 3—6@:3tyhminok$chlf$otbh¢|ﬂhene3%aﬂ)dxylate

(4 Chl Or 0 h'so henfég gf(methyijg ace%ylammo—ﬁ én digﬁl%%t_h%bma%grrzi-ggrbof(yldté :ab~o:u? N
1 (2 sm nmgmﬂémﬂahﬁﬁwléoo?mﬁ 6t ﬁ@tﬁén%lfarfaphgfbf ﬁagréauﬁm &H'F:Sﬂ)cg'%f’ %brﬁvas

di ssolved in THF, and a sol ution
added. Q/temner@tyre aud@ndesam%pmrwr@ssm bydqogenateyll undil itiee |u¢tal(erf395 )

e it BBt hEle] OE B8 it A REE EAPeipgites
and et hy|byedistilRitionwiider ssiesbd Sresbarg @mqtdrmamzaﬁdﬁrb?e .ﬁ@@bvé{aﬁ it
were separated in a separating funnel. The aqueous ph ase was extracted 23
Novenber argoibe solid is filtered off olorless crystals from isopropanol. M.p. 142-147°C.
10 -
d) Methyt 3-amino-4-chlorothiophene-2-carboxylate
In a mixture of 50 ml of methanol and 50 ml of concentrated hydrochloric acid, 7 g of
methyl 3-acetylamino-4-chlorothiophene-2-carboxylate are stirred at 60°C for 4 hours,
under reflux for 5 hours and at room temperature for another 3 days. Any precipitate
15 that has formed is removed by filtration, and about 1/3 of the volume of the solvent is
removed by distillation under reduced pressure. Following addition of about 100 ml of
water, the mixture is stirred at room temperature for another 15 minutes and the
colorless crystals are filtered off and dried in a stream of air. M.p.: 62~64°C.
e) 3-Amino-4-chlorothiophene
20  18.02 g of methyl 3-amino-4-chlorothiophene-2-carboxylate are added to a solution of
11.1 g of KOH and 160 mi of water and the mixture is then boiled under refiux for
3 hours and, after cooling, added dropwise to a solution, which is at 60°C; of 15 ml of
concentrated hydrochloric acid and 30 ml of water. This results in a vigorous evolution
_ '_of CO,. After further stirring at 60°C for about 40 minutes, the mixture is allowed to
25 cool, a layer of 501 00 mi of methyl tert-butyl ether is added, the mixture is made
alkaline using concentrated aqueous sodium hydroxide solution and the agueous -
phase is extracted in a separating funnel. The agueous phase is extracted two more
~ times with methyl tert-butyi ether, and the combined organic extracts are washed once
with water in a separating funnel. The organic phase is dried, the solvent is distilled off
30 and the oily-amorphous residue is chromatographed on a silica gel column using a
| mlxture of 1 part of ethyl acetate and 1 part of toluene




63 three times with ethyl acetate and the conbi ned ethyl acetate phases
~were dried wwth magnesiumsulfate, clarified wth charcoal, filtered and
- concentrated. This gave 135 ng of the desired product. LGBN&RnbéBDos 0. 90
“mn5 M5 (ES+, MrH+): 268.0 c) (2,4-Dichlorothiophen-3-yl)(5-fluoro-1

H benzi m dazol - 2-yl ) am ne hydrochloride F\ CNHCO / NH HA d S

(4- Chl or ot hi ophen- 3-yl') (5-fluoro-1 H ben&AGhi dazol - 2-yl ) ami ne (85 ng) was
di ssolved in 10 glacial acetic acid (4 m), and N-chl orosuccinimde (42
ng), dissolved in glacial acetic acid (4 mM), was slowy added at room
terrperatuff)e4 Ghilern-34hjenygusotbiocyanatg. Aft er the addi ti on had ended, the

d t he 50C f 5
it or 8 g betbon AR R e Bte el s ol PR ST 14 ) Sdminerdrg at 2oC
was cont i gHRAothiipheRe i 20rmi dRartsarod?PHI Andase ADrAK %ﬁiﬁrécﬁat%snf eaction

m xture, 15 and the gl acial aceti'c acid was distl e residue was
di ssol vedtemperatye fatenateur.dihe s;cvllﬁltlecﬂlsj&ied@ﬁsmdmaedm@pmsumnthamrm e

| ut T d | f.at e,
i tersa idiSadhedln BASLASARHE HE otiue RheStincated e WithBef o 1eLc
and the psegarating fuvird] RiNAIhER AFibHOfsd YIRS Solvantas Rgdin cﬁnéﬁlﬁéﬂ 61'? 'aﬁuer reduced
acetonitrile, made basic and extracted three tinmgs w th eth yl acetate. The

organi ¢ 2DreseHERd higaives dnehlae3-taiengdseitipsganatenas aidari piavhiati isthenenoval
i oh was i MR BRE AP KERREINR 46080 O “The Gesired product.
LCMB-Rt (E): 2 65 min M (ES MrH+): 301.93 25
10 g) N-(2-Aminophenyl)-N'-(4-chloro-3-thienyi)thiourea
0.86 g of 1,2-diaminobenzene (o-phenylenediamine) is added to a solution of 1.4 g of
4-chloro-3-thienyl isothiocyanate in 40 ml of anhydrous THF, the mixture is stirred at
room temperature for about 20 hours and the solvent is distilled off under reduced
pressure. The residue is treated with water and extracted with ethyl acetate, the
15 - solvent is distilled off again and the residue is purified using medium-pressure silica gel
column chromatography using a 1:1 mixture of ethyl acetate and toluene. Brown-
'yellow solid.

~ h) 4-Chloro-3N-(2-benzimidazolylamino)thiophene

20 A solution of 0.169 g of sodium ‘hydroxide in 5 mi of water, followed by a solution of
0.363 g of p-toluenesulfonyl chloride in 10 ml of THF, is added to a solution of 0.5 g of
N-(2-aminophenyl)-N'-(4-chloro-3-thienyl)thiourea in 25 ml of anhydrous THF. The
mixtu're is stirred at room temperature for 3 hours, the solvent is then distilled off under
reduced pressure and the residue is treated with water and extracted with ethyl

25 acetate. After removal of the solvent by distillation, the produdt is purified by medium-
pressure silica gel chromatography using a' mixture of 20 parts of ethyl acetate,
10 parts of n-heptane and 3 parts of glacial acetic acid as eluent.

- For characterization, a small portion of the 4—chloro-3N-(2—benzi_midazolylamino)-
30 t_hIdphe-ne was, in ethyl acetate, using ethereal hydrogen chioride $olution, converted
_irito 4-chIoro—3N-(2-benzimidazo!ylamino)thidphene hydrochloride and characterized.
‘Colorless crystals. M.p.: 256-260°C. o |




23 Novenber 2006 64 Exanpl e 55: (2-Brono-4-chlorothiophen-3-yl)(5-fluoro-1
H benzi m dazol - 2-yl )am ne hydrochloride FCNH C HHC Br S

(4- Chl or ot hi ophen-3-yl ) (5-fluoro-1 H benzi m dazol - 2- yl ) arz3 NevénBer¥gos

exanpl e 54b) 5 was di ssolved in glacial acetic acid (4 m), and

N\- br omosucci ni mi de (33 ng), dissolved igqglacial acetic acid (4 nl), was
slowy added at roomtenperature, with vigorous stirring. After the
addi ti on had ended, the m xture was stirred at roomtenperature for 45
mn, toluene (20 mM) was then added to the reaction m xture and the gl aci al
acetic acid was distilled off. The residue was dissolved in ethyl acetate

and was heiz zmmm@rosemgzadee&.rﬁmwlarﬁ?ne?hp@ehe r@BIréEHI g The ethyl

acet ate phase was dried over nagnésium ter and concentr at ed.
The resi dﬁéo\h‘i@nrﬁfrq 1% Q@fNCb@WmmIMe irh5 ontetf glacigllagetic dcichis added to a

basi o ando ool s 4 R 4ichtiedB fp PANGgRzol R TRe) idRheds §ui0 ol qh
wer e Gonmbaceid, ackd.i Fitb (deBOH mirtide fis blies@at 4090 f5r TeRmbs thtdimérﬂ| Vent

water 15 and 2 N hydrochloric acid were added to the resid

then fred®EIRAARR forghaut dhaursthemcsticasisl isdben eistiled offaundar oadusad ( E)
2.29 m 3
(2 4- 0 oS HeMEbiauR M eR i Wi SOROF 1Y mixtre s suadoalipfingsioo

hydr ochl aaquimus)sodium hydromde solutlon and then extracted with ethyl acetate, the extract is
1-(2- Am no- 5 deI uoro hen?/ (4-chl or ot hi ophen-3-yl Jt hi ourea 23
Novernber he ofgahnic phase is dried and the soivent is distilled off under
10 reduced pressure. The residue is purified under medium-pressure conditions by
column chromatography using a mixture of 20 parts of ethyl acetate, 10 parts of
n-heptane and 3 parts of glacial acetic acid as eluent and then precipitated from ethyl
acetate by addition of a solution of hydrogen chloride in diethyl ether. Colorless

crystalline product. M.p. 264-268°C.

15
Example 53:
2-Bromo-4-chloro-3N-(2-benzimidazolylamino)thiophene hydrochloride
- X HG
T ¢
s
Br S

A solution of 0.356 g of N-bromosuccinimide in 6 mi of glacial acetic acid is added -
- 20 .dropw'rise to a solution of 0.5 g of 4-ch!oro-3N-(2-ben2imidazolyiamino)thiophene in
15 ml of glacial acetic acid, and the mixture is stirred at room temperature for another
15 minutes. The solvent is distilled off and the residue is treated with water and made
alkaline using aqueous sodium hydroxide solution. Following extraction with ethyl
-acetate, the organic phase is washed with water, dried and concentrated under
25  reduced pressure. The residue is chromatographed on silica gel using medium- |
pressure conditions and a mixture of 20 parts of ethyl acetate, 10 parts of n-heptane |
‘and 3 parts of glacial acetic acid as eluent. FoIlowing distillative rermoval of the solvent,
 the residue is taken up in ethyl acetate and 2- bromo—4 chloro—SN -(2-benzimidazolyl-
= ammo)thnophene hydrochlonde is precnpltated by addmon of a solutlon of hydrogen




C FSN H 1,2-D amno-4,5-difluorobenzene (1.02 g) was initially
charged in abs. THE (15 m ), and 4-chloro-3-thienyl isothiocyanate (1.25 g,
exanpl e 52c¢), dissolved in abs. THE (15 m), was added d3djusecmber 2006t her
treatment anal ogously to exanple 54a) gave 5 773 ng of the desired
compound. LCMS-Rt (F): 1.32 mn M (ESt+, MrHt+): 320.0 b)

(4- Chl or ot hi ophen-3-yl) (5, 6-difluoro-1 HOBenzi ni dazol - 2-yl)amne F NH N C
NHS 10 1-(2-Am no-4,5-difluorophenyl)-3-(4-chlorothiophen-3-yl)thiourea
(773 ng) was initially charged in THE (20 m), and a solution of NaOH (240
ng) in waeklprige gasyn dtﬂtmsd\aéfwrbﬁoa)rleasmwstamepmw|Mcmt B6#4d268%28 ny) in
THE (10 m) were added. Further treatnent anal ogously to exanple 54b) gave
275 nmg of the desired conmpound. 15 LCMS-Rt (F): 0.95 min WM (ES+, M-H+):

286 ) (2Eﬂa:apw154zr(a;4quumbtrﬁomie)r(-5 gﬂ){dﬁmbwm—ﬂedﬁrﬁm&bmc@mma yl)am ne
hydr ochl o}[& rochlonde H~-NOC NH

5 a) 1-(2-Amino-4-flucrophenyl)-3-(4-chlorothiophen-3-yl)thiourea
NH, Ci

NN
SARY
F S S

4-Fluoro-1,2-phenylenediamine (900 mg) was dissolved in THF (25 ml), and 4-chioro-
| ‘3-thienyl isothiocyanate (example 52c¢), dissolved in THF (15 mi), was added dropwise
with stirring. The solution was stirred at room temperature for about 3 hours and then
10 allowed to stand overnight. The reaction mixture was then concentrated, and the
residue was purified by preparative HPLC. The product-containing fractions were
combined, freed from acetonitrile, made basic and extracted three times with ethyl
" acetate. The organic phases were combined, dried (MgS04) and filtered. Removal of
-the solvent gave 625 mg of the desired product. |
15 LCMS-Rt (F): 1.28 min '

- MS (ES*, M+H™): 302.0

b) (4-Chlorothiophen-3-yl)(5-fluoro-1H-benzimidazol-2-yl)amine

F N
hesl
s
. 5
20 1'-(2-Amino-4-fluorophenYI)QS-(ti-ch!orothiophen-S-yl)thiourea (625 mg) was dissolved
| in THF, and a solution of NaOH (0.207 g) in water (9 mil) was added. Over a period of
5 min, a solution of p-toluyl chioride (0.395 g) in THF (10 ml) was added dropwise.
 After the addition had ended, the mixture was stirred at room temperature for one hour.
'Fbr_work-up, water and ethyl acetate were‘ added to the reaction mixture, and the
25  phases were separated in a separating funnel. The aqueous phase was extracted




23 Novenber 2006 66 (4-Chlorothiophen-3-yl)(5,6-difluoro-1

H benzi m dazol -2-yl )am ne (125 ng) was initially charged in acetic acid (8
m-), and a solution of Cl-succinimde (59 ng) in acetic a@s3iNbvefBer/Z))6 Was
added dropwi se. Further treatnment anal ogously to exanple 54c) gave 58 ng of
the desired product. 5 LCVMS-Rt (E): 2.97%4n n M5 (ES+, MtH+): 319. 88
Exanpl e 57: (2-Bronp-4-chl orot hi ophen- 3- yq (5,6-difluoro-1

H benzi m dazol - 2-yl )am ne hydrochl orlde FNC HN FB ~ 10

cxanpl o SU TS P st el At e dodted Slisgeile fhdsamere disa Wi

N- br onosuged e@iuiﬁ sulf4f&, emrifist s M‘i’&cbﬂl fllisredaAnPSiceniratd (ﬁ%g&\)e was

sl owl y adde room tenperat ure, Vi gorous stirring.
treat ment 135&“@@6“@ Jesitechraeiprt 55c) gave 77 ng of 15 the desired

product . | mn M (ES+, MtHt): 365.86 Exanpl e 58:
4- Chl or o- @%ﬁné{:ﬁﬁgénﬁgnm m dazol yl am no) t hi ophene hydrochl oride x HC
NN C 5 6CHSLEES", M+HT): 268.0

¢) (2,4-Dichlorothiophen-3-yh)(5-fluoro-1 H—benzimidazoi-z-yl)amine hydrochloride

F
COH s
- HCI Ci S

(4-Chlorothiophen-3-yl)(5-flucro-1H-benzimidazol-2-yl)amine (85 mg) was dissolved in
10 glacial acetic acid (4 ml), and N-chlorosuccinimide (42 mg), dissolved in glacial acetic
acid (4 mi), was slowly added at room temperature, with vigorous stirring. After the
addition had ended, the mixture was stirred at room temperature for 45 min and then at
-50°C for 5 h. After the addition of further N-chiorosuccinimide (4 mg) stirring at 50°C
was continued for one hour. Toluene {20 mi) was then added to the reaction mixture,
- 15 . and the glacial acetic acid was distilled off. The residue was dissolved in ethyl acetate
and eluted using saturated potassium carbonate solution. The ethyl acetate phase was
~ dried over magnesium sulfate, filtered and concentrated. The residue was purified by
preparative HPLC and the product-containing fractions were combined, freed from
- acetonitrile, made basic and extracted three times with ethyl acetate. The organic
20 phases were cdmbined, dried (MgS0O4) and filtered. After removal of the solvent, water
and 2N hydrochloric acid were added to the'residue, which was then freeze-dried. This
.gave 17 mg of the desired product.
LCMS-Rt (E): 2.65 min

~ MS(ES", M+H"): 301.93 |




a) N-(2-Am no- 3-net hyl phenyl)-N -(4-chloro-3-thienyl)thiourea is obtained .
anal ogously to the procedure given in exanple 52g) from 4-chl oro-3-thi enyl
i'sot hi ocyanate and 1, 2-di am no- 3- net hyl benzene, usi ng nedi3NovembaIoDe
colum 23 Novenber 2006 67 chronmatography on silica gel with a m xture of
20 parts of ethyl acetate, 10 parts of n-heptane and 1 part of ethyl
acetate. Browni sh-yellow solid, mp.: 144 196C. b) e)

4- Chl or 0- 3N- (4- net hyl - 2- benzi m dazol yl am no)t hi ophene 5 i s obtai ned

anal ogously to the procedure given in exanple 52h) from N (2-am no- 3-

met hyl phéngmplerss, £2-Bnvrooet-chiorothinphent8-piiiSeftuarsi mhzberdimidazol-@sy)areineol um
chr onmat Oﬂgpq%gon silica gel wwth a mxture of 10 parts of dichl oronethane
and 1 part ehanol . as an anorphous, foamlike product. Preparation of
t he 4-chl qro-3N-(4- nethyl -2-benzi m dazol yl am no)t hi ophene hydrochl oride in

et hyl ace e g et h 10 ether saturated with hydrogen chloride gas.
Crystalline g , 25-326{{:1. Exanpl e 59:
/ ~ da

2,4-Dichloro zol yl am no) t hi ophene hydrochl oride x
HCO N & -N C d anal ogously to the procedure given in
exanpl e 52i) from 4-&nl or gf/3N-(14- net hyl - 2- benzi m dazol yl am no) t hi ophene
and N-chl or od@ici ni m @r7 n lal acetic acid, wth anal ogous wor k- up.
-Crystalline product, mp. 298-298C. Exanpl e 60:

trans-(3as, 7aS) - 4- Chl oro- 3N- (3a, 4, 5, 6, 7, 7a- hexahydro-1 H2- 20

benzi m dé-@hemthiophansawi)arikerc{ Hrbrrimidagel-2-yhamineWd8 mgsexample 54b)

5 was dissolved in glacial acetic acid (4 ml), and N-bromosuccinimide (33 mg), dissolved
in glacial acetic acid (4 ml), was slowly added at room temperature, with vigorous
stirring. After the addition had ended, the mixture was stirred at room temperature for
45 min, toluene (20 ml) was then added to the reaction mixture and the glacial acetic
acid was distilled off. The residue was dissolved in ethyl acetate and washed with

10 saturated potassium carbonate solution. The ethyl acetate phase was dried over
magnesium sulfate, filtered and concentrated. The residue was purified by preparative
chromatography and the product-containing fractions were combined, freed from
acetonitrile, made basic and extracted three times with ethy! acetate. The organic
phases were combined, dried (MgS04) and filtered. After removal of the solvent, water

15 . and 2 N hydrochloric acid were added to the residue, which was then freeze-dried.

- This gave 27 mg of the desired product.
LCMS-Rt (E): 2.29 min

MS (ES”, M+H'): 347.87

20 Example 56: (2,4-Dichlorothiophen-3-yl)(5,6-difluoro-1H-benzimidazol-2-yl)amine
hydrochloride

a) 1-(2-Amino-4,5-difluorophenyl)-3-(4-chlorothiophen-3-yl)thiourea




~a) trans-S, S-3N-(2- Am nocycl ohexyl)-N - (4-chl oro-3-thienyl)thiourea 23
Novenber 2006 68 is obtained anal ogously to the reaction given in exanple
1, b) from 4-chloro-3-thienyl isothiocyanate and 23 November 2006
trans-S, S-1, 2-di am nocycl ohexane by col utm--chr omat ogr aphi ¢ separati on on
silica gel using a mxture of 10 parts ofggethyl acetate, 5 parts of

di chl oronet hane, 5 parts of n-heptane, 5 parts of nethanol and 1 part of
anmonia 5 (35-37%, as an anor phous dark product which is processed further
wi t hout further work-up. b) trans-(3aS,

7a$) - 4- Chl (3325, 6, 7, 7a- hexahydr o- 1 H- 2- benzi mi dazol yI ) - 3-

t hi enyl am ne 3§ obt ai ned analogously to the procedure given in exanple

ami nocycl oRexyl H-ch - 3-thienyl)thiourea, p-toluenesulfonyl
chl oride and subsequent pl Bcati on of medi um pressure col um
chr omat ogr aphy on ) g using a mxture of 10 parts of

di chl oronet hane and 1 pprt of nethanol, as an anorphous, foamlike
product. Preparation of the trans-S, S-4-chloro-3N 15

3a, 4,5, r| de
|( n et hyI i gc%"? ﬁg@%@gmpﬁﬁﬁg@ gtg ﬁano%j %‘8%‘%84 E‘%eyt %?8%({’ ﬁg%gg‘aﬁﬁgﬁ 5}

hydr ogen &nd MmoghmlenmgcﬂhlabYamHGﬁﬂ(ﬁﬁlgtexam;ﬂe 5288 -AdtvedEirpams. e :
trans- (3 5257 (ﬂ}aloro 3N—% E 7a- hexahydro-| H 2- 20

benzin da ) Was ddred dropwi @aﬁ% %fcfﬁ%ﬁm% apalagoush tojexasple 54a) gaug
transs( 1 A3y &%é%eéﬁé@%wjob aRgxyl ) - N -(4-chloro-3-thienyl)thiourea is
obt ai ned anal ogously to the action given in exanple 1, b) from

4- chl or oLEME-BH(H): 143Qcmhn ocyanate and trans-(1

R 2R)-(-)-1,2-diam nocycl ohexane by subsequent col um- 25 chromat ographic
separatl S (ESsi M+ )y820.0sing a m xture of 10 parts of ethyl acetate,

b) (4-Chlorothiophen-3-yl)(5,6-difluoro-1H-benzimidazoi-2-yl)amine

H*@(

S
10

1-(2-Amino-4,5-difluorophenyl)-3-(4-chlorothiophen-3-yhthiourea (773 mg) was initially
charged in THF (20 mI),'and a solution of NaOH (240 mg) in water (9 mi) followed by a
solution of tosyl chloride (528 mg) in THF (10 ml) were added. Further treatment
analogously to example 54b) gave 275 mg of the desired compound.

15 LCMS-Rt (F): 0.95 min |

MS (ES*, M+H™): 286

¢} (2,4-Dichlorothiophen-3-yl)(5,6-difluoro-1H-benzimidazol-2-yl)amine hydrochloride




5 parts of n-heptane, 5 parts of dichloronethane, 5 parts of nethanol and |
part of ammonia (35-37%, as an anorphous, dark product which is processed
further without further work-up. 23 Novenber 2006 69 b)23tN@a®RsbIDRS

7aR) - 4- Chl or o- 3N- (34, 4, 5,6, 7, 7a- hexahydro-1 H 2-benzi m dazol yl ) 3-

t hi enyl am ne i s obtained anal ogously to e procedure given in exanple 52h)
fromtrans-R R-3N-(2- 5 am nocycl ohexyl )N - (4-chl oro-3-thienyl)thiourea,
p-tol uenesul fonyl chloride and subsequent application of nedi um pressure
col um chromat ography on silica gel wusing a mxture of 10 parts of ethyl

acet at e, (4Glderothiephen-Bah{afdifllgoneat benzimidazaltbyljaminea{iesd rigpwas initidily

met hanol . . ha, - 379 an __anor S il rodugt .
Pr epar at Fﬁﬁ&#j 'B?&E{@éﬁ@w)ﬁé%?oﬁ%%? :‘%‘F%',"é?'f’?eg@bfbgﬁ '&ﬂ?—"i

H- 2- benz{ahipwab wdied didpvisy] Rdither thyathigit bRslodBusly t6ddmplé slaf gaend a
little ethanol using diethyl ether saturated wth hydrogen chloride gas.
Cryst al | PRdng pf e desireghpsoduddo- 244C. Exanpl e 62:

Ci s-4-Ch : .6, 7, 7a- hexahydro-1 H 2-benzi m dazol yl)-3- 15

t hi eflsyl alm&;n“‘gsm‘rzg%%ﬁ}"ge Hx HO N _N SO H a)

ci s-3N-( FoLele\ 1% Hy, ldr N' - (4-chl oro-3-thienyl)thiourea is obtained
anal ogously t% ’Me“rggétgia)g;l given in exanple 1, b) from 4-chl oro-3-thienyl
i sot hi ocyanate and ci s-1, 2-di am nocycl ohexane by subsequent col um 20
chromat ographi ¢ separation on silica gel using a m xture of 10 parts of

et hyl acexamnple 5B (2eBromoed-chidrethiapleen-3-yh)éh b ddifiordi iHiHbenzimithzol2-yBaminet s
of et haﬂgch ag@ J _part of ammonia (35-37%, as an anor phous, dark product
whi ch i s"Y'GE 5'88 further without further work-up.

F

N
H .
N\>“N Cl

B
T Vs

(4-Chlorothiophen-3-yi)(5,6-difluoro-1H-benzimidazol-2-yl)amine (125 mg,
example 55b) was dissolved in glacial acetic acid (8 ml), and N-bromosuccinimide

10

(78 mg) dissolved in glacial acetic acid (2 ml), was slowly added at room temperature,
with vigorous stirring. Further treatment analogously to example 55¢) gave 77 mg of
15  the desired product.
LCMS-Rt (E): 2.39 min
MS (ES", M+H'): 365.86

Example 58: 4-ChIoro-3N-(4-methyl-2-benzimidazolylamino)thiopheﬁe hydrochloride

x HCI
N .
\>_§ Cl

8

20 : o .
' ) _N—(2-Amino—3-methy|phenyl)—N'-(4-chlbro-3-th'ienyl)thiourea .
is obtained analogously to the procedure given in example 52g) from 4-chloro-3-thienyl

iisothiocyanate and 1,2-diamino-3-methylbenzene, using medium pressure column




25 b) cis-4-Chloro-3N-(3a,4,5,6,7, 7a- hexahydro-1

H 2- benzi m dazol yl )-3-thi enyl am ne i s obtai ned anal ogously to the procedure
- given in exanple 52h) from 3N (cis-2-am no- 23 November 2006

cycl ohexyl )-N -(4-chl oro-3-thienyl)thiourea, p-toluenesulfonyl chloride and
subsequent 23 Novenber 2006 70 applicatiggn of medi um pressure col um
chromat ography on silica gel using a mxture of 10 parts of ethyl acetate,
5 parts of n-heptane, 5 parts of dichloronethane, 5 parts of nmethanol and

5 phart of oAby i dica B3I i a8 oreo Bt St cnl SEIAE 18patls "
H-2- benzi nitdptanieyand 3-part eheﬂhgniamatygr@wniéhﬁmu_a%aﬂid, fn 8?: mgls-fg@mt e and a

little ethanol, using diethyl ether saturated w hydrogen chloride gas.
Crystalline product, mp. 228-231 C. Exanple 63:

S S SO i AR = 20

3-thi enyl am’ne hydrochl*ori

anal ogousisyhtainetl @nplogoediy o tgb\mocédumig_wzﬁﬂbig réc%ﬂrﬁp!@ﬁ'&{l‘?@ﬁrﬁ Rgg]ztérﬁ R R

I m dazol yl)-3-thi enyl am ne

4-chl oro- 3N 4. 8,6, 7, 7a-hexahydro-1 € C
with N cWPH&@%VBHS ﬁéﬂ@ﬁamSéhéwamrﬁ@ usingomediusa padssure coluparuct .
“Foam ng w a%ﬁ? h Qi tus : .6 ;
cis-2, 4--\6&@9% 0- gkﬁ?ggcg}m?t %‘?I%ll}g? ﬁ@éﬁ(gg; ?)6%aﬁ-§%é%}’$€ﬂ%@8w |apg:§l_ part
t hi enyl anofiaethadiol elslanr amorphousti@amitikEproduot. iddaratibrirof the 4-chloro-3N-(4~
methyl-2-benzimidazolylamino)thiophene hydrochloride in ethyl acetate using diethyl

10 ether saturated with hydrogen chloride gas. Crystalline product, m.p. 325-327°C.

Example 59: 2,4-Dichloro-3N-(4-methyl-2-benzimidazolylamino)thiophene

hydrochloride
x HCI
N»_ﬁ Cl
oo
cr” s

15 s obtained analogously to the procedure given in example 52i) from 4-chioro-3N-(4-
- methyl-2-benzimidazolylamino)thiophene and N-chlorosuccinimide in glacial acetic
- acid, with analogous work—up. Crystalline product, m.p. 296-298°C.

Example 60: trans-(3aS,7aS)-4-Chloro-3N-(3a,4,5,6,7, 7a-hexahydro-1H-2-
20 benzimidazolyl)-3-thienylamine hydrochloride
x HCl
\“N
YR A
. N '
R | i I\
= a) trans-S,S-3N-(2-Aminocyclohexyl)-N'-(4-chior_csf34thie'nyl)thiourea

W




I S obtained anal ogously to the procedure given in exanple 52i) by reacting
cis-4- 20 chloro-3N-(3a,4,5,6,7, 7a- hexahydro-1

H 2- benzi mi dazol yl )-3-thi enylam ne with N-chl orosucci ni mi3dévemterd®abogous
" work-up. Crystalline product. Mp. 270-274C. 23 Novenber 2006 71 Exanple
65: 4-Chl or o- 3N- (4-chl or o- 2- benzi m dazolé/é am no) t hi ophene hydrochl oride C
Xx HC N H S a)

1- N- (2- Am no- 3- chl or ophenyl ) - 3- N- (4- chl oro- 3-t hi enyl )t hi ourea is obtai ned
from 3-chl oro-1, 2-di am nobenzene and 4-chl oro-3-thi enyl isothiocyanate 5
anal ogoud$ 9btadnad1en@lpge@@m te thrersactior given isxexapipde Jlb))) frooh @cbbr@-BI-thmlyl on

152: 155C IR Frlrands F 4P dlntL eheielly boilindhrbinaiogabhic

4- Chl or Osébb(a‘imﬁfﬁmélﬁcégbﬁj@hghdﬁ&ﬁ]m|c#ﬁ0rﬁﬁr¥sfbmﬁgl%e¥&e' § paRs¥fned

anal ogously to the procedure described in exa by reacting 1-N

(2-am no@Wﬂﬁibﬁ%ﬁ parts nf Oﬁlﬂ@ﬁﬂf@,@mﬁ&@%m?ﬂ)aﬂ@l and dzpait of-emmonia

e 975376 by ol mbirByg Hack BratiRs SRR R AN Al Wi Bfiachonade

and subsegip. di stillative renoval of the solvent under reduced pressure,
as a foamlike, anorphous product which is 15 converted further into the
. hydrochl oride. c) 4-Chloro-3N-(4-chloro-2-benzi m dazol yl am no)t hi ophene

&’ et or o AR AR TS LAt MR o PR IR 2 benaimisiazalliy

with a stﬂlelltlylammm di ethyl ether 20 saturated wth hydrogen chI ori de gas,

as’ ' a ryst I|ne ate, 276-280C. 23 Novenber 200 72 Exanpl e

G5 15 1" b Ghtplsed. Araioaishy o e BindirmahaI i xambley R fomians-S.5-3N-(
ammocyclohexyl)~N’ -(4-chloro-3-thienyl)thiourea, p-toluenesulfonyl chloride and

°

subsequent application of medium pressure column chromatography on silica gel
using a mixture of 10 parts of dichloromethane and 1 part of methanol, as an

) amorphous, foam-like product. Preparation of the trans-S,S-4-chloro-3N-

15 (3a,4,5,6,7,7a-hexahydro-1H-2-benzimidazolyl)-3-thienylamine hydrochloride in ethyl
acetate and a little ethanol using diethyl ether saturated with hydrogen chloride gas.
Crystalline product, m.p. 196-200°C.

Exémple 61: trans-(3aR,TaR)-4—ChIoro-3N-(3a,4,5,6,7,7a-hexahydro-1 H-2-
20  benzimidazolyl)-3-thienylamine hydrochloride

x HCI
N .
(L
R DD
S

a) trans-(1 R,2R)-3N-(2—Aminocyclohexyl)-N’-(4-ch|or0-3--thienyi)thiourea |
is obtained analogously to the reaction given in example 1, b) from 4-chloro-3-thienyl
isothiocyanate and trans-(1R,2R)-(-)-1,2-diaminocyclohexane by subsequent column-
25 chromatographic separation on silica gel using a mixture of 10 parts of ethyl acetate,
5 parts of n-heptane, 5 parts of dichloromethane, 5 parts of methénol and 1 part of
ammonia (35—37%) as an amorphous dark product which is processed further wrthout
further work-up '




hydrochloride d X HJd d NN~ HOC S is obtained anal ogously to the
‘procedure given in exanple 52i) from4-chloro-3N-(4- 5

met hyl - 2- benzi m dazol yl am no) t hi ophene and N-chl or osucci m3REembé 20b@ci al
acetic acid, with anal ogous work-up. Crystalline product, mp. 294-297C.
Anal ogously to the conpounds listed int wor ki ng exanples, it is possible
to prepare the follow ng thiophene deriVatives: 10°

- 2- brono- 4-chl oro- 3N (4- et hyl - 2- benzi m dazol yl am no) t hi ophene

hydrochl ori de, mp. 284-286C,

2- br ono- 4- chl or 0- 3N- (4- chl or o- 2- benzi m dazol yl am no) t hi ophene

~hydr ochl g - p: - _akb .

t?/ans- R, (Iy)y%@rs o(gogl:ell7 gﬁ?-g'réoﬂg& ? &g@f%ﬁ 6‘?'?:7?5*-“?1’%%?&%96? b-2-hepzigicazoly i3z o1 vi )
- 3- t hi etiyieaylaméndaydr ochl ori de, poi nt of deconposition: 215C,

trans- (3aS, 7a9) - 2- brono-4-ch) or o- 3N-(3a, 4,5, 6, 7, 7a- hexahydro- 1

H 2- begmz i'ﬁw?latéﬂiﬂcﬁﬁ”)‘a'o%@'f;w &?\{tleé?mﬁﬁd!gﬁﬁﬁ%@'h |Irbexmplng£f9§%’1m trans-R,R-3N-(2-
2, 4- dg br o Y TIRCER ¥ ' r | oni.de. 20

2 4. mee oA A TG o et oA R R RE B e 80

2, 4- di mestuseqrent applicatipn-of rhediammprizzatey tolumnt dtirematadrapRy Bridiirahyedr i de,
2, 4-di et hyl - 3%54 I]u_gd O@%- b@@é&n daz6l yl)-3-thi enyl am ne hydrochl ori de,
2-chl or o!’§'K!9(a4- HEROL T Badts P grstaje, £ partsof n-beplang Pl parsef

hydr ochl gji ' =2 henzi 48 I

Y ot b Sremetiae, B filicnol HAU M Rt bt arfiniiit (488740, 4 an

2- chl or caBKIRhpURR OHY Psaducbiyteparatiomzofithd dzmisyR R-4-ohidrby3N-334, 4 &6, 74t ne
hydrﬁF h Ré)'ca(ﬁ/dro-1 H-2-benzimidazolyl)-3-thienylamine hydrochloride in ethyl acetate and a

littte ethanol using diethyl ether saturated with hydrogen chioride gas. Crystalline

product, m.p. 240-244°C.

Example 62: cis-4-Chloro-3N-(3a,4,5,6,7,7a-hexahydro-1 H-2-benzimidazoly})-3-
15  thienylamine hydrochloride

H x HCI
A
H
I ¢
N I\
S

a) cis-3N-(2—Aminocyclohexyl)-N’—(4_—'chloro-3-thienyl)thiourea
is obtained analogously to the reaction given in example 1, b) from 4-chloro-3-thienyl
isothiocyanate and cis-1,2-diaminocyclohexane by subsequent column-

20  chromatographic separation on silica gel using a mixture of 10 parts of ethyl acetate,
5 parts of n-heptane, 5 parts of dichloromethane, 5 parts of methanol and 1 part of

ammonia (35-37%), as an amorphous, dark product which is processed further without
further work-up. '

.25 b) cis—4~Chloro-3N—(3a,4,5,6,T,Ta-heXahydro—1 H-2-benzimidazolyl)-3-thienylamine
' is obtained analogously to the procedure given in example 52h) from 3N-(cis-2-amino-
cyclohexyl)-_N'—(4~chl0ro—§-thienyi)thi_ourea-,- p-toerneSulfonyI chloride and subsequent




23 Novenber 2006 73 Pharmacol ogi cal data: Test description: 5 In this
test, the recovery of the intracellular pH (pH ) after an acidification,
which starts when the NHE is capabl e of functioning, evesNse&ber2006

bi carbonate-free conditions, was determ ned. For this purpose, the pH was
determ ned using the pHsensitive fluorescent dye BCECF (Cal bi ochem the
precursor BCECF-AM is enployed). The cdlls were initially |oaded with
BCECF. The BCECF fluorescence was determined in a 10 "ratio fluorescence
spectroneter” (Photon Technol ogy International, South Brunsw ck, N.J.

USA) wi t lapplicationt mfanedvanebmsgummﬁnﬁﬂﬁlr@ﬁﬂtd@ﬁpﬁﬁbﬁ@ﬂlc@@é 'Eisﬁ'fijbéi’ Ehlxture
wavel engt 8f 535 nm ,and, was_converted into the pH using calibration

plots. 10 partsof plind acetalecd parts ©f Reirptane,f§ parts pidichipromethane, Busartsrof

| %lfgmc“,i"% gl 37 1 ReRgtrmBie (547 % e Loty b R et %@%ﬁﬁﬁéef

during t nmmm¢(uamm5 677 a-hetateyded-1 H-24beagintldbz sl -l30thl

meuf@ro-by
addi tjon 975 p | -free buffer (see belo aI i'quot s
of the c& Ioé'dfad%& @geai;atpﬁpg litfie, ethanol, NG distud ether SlaﬂtfétQQ‘Wlth recovery

was recop g,q, A ﬁﬂ-'ﬁ iR the case of NHE2 for
five m nu?es glgn I n't rgé{'é @d#’ %%83%3?“] ‘es. To cal cul ate the
i nhibitory 20 power of the tested substances the cells were initially

investigated in buf f o) bso| ut e no pH recovery

t ook pl ag’-;‘ mpli 6340 @eﬁ 3:‘# ﬁ@&] 9'5'(@56%%f?ﬁ@leéahv%r%tﬁﬂ@einﬁmgaz@ﬂ)u n
Na+- cont Qltﬁieﬂ&al’ﬁ\lﬁéﬂg g™ NaCl , 4.7 MM KCl, 1.25 nM CaCl2, 1.25 nM
MgCl12, 0.97 Na2HPO4, O. 23 v NaH2PO4 5 1\ Hepes 5 mM gl ucose, a pH of
7.0 is established with 1 M NaCH). To determneé_m‘e 25 0% val ue, the cells
were incubated in an Nat-free buffer (1338n1v?( ine chloride, 4.7 nM
KCl, 1.25 mMCad 2, 1.25 nmM Qe N7 K2HP04 0.23 MV KH2PO4, 5 M

Hepes 5 mM gl ucose, a pH of
substances to be tested were

, , S es\ shed th 1 MKOH). The
A n th -containing buffer.
[ ach t te concentration of a
subst ance was expressed as a percenta e of

Recovery of the intracellular

10
is obtained analogously to the procedure given in example 52i) by reacting trans-R,R-
4-chioro-3N-(3a,4,5,6,7,7a-hexahydro-1H-2-benzimidazolyl)-3-thienylamine with
N-chlorosuccinimide and analogdus work-up. Crystalline product. Foaming with
sublimation starting at 165°C.

15

Example 64: cis-2,4-Dichloro-3N-(3a,4,5,6,7,7a-hexahydro-1H-2-benzimidazolyl)-3-
thienylamine hydrochloride

H x HC

: N -

H H I\g
‘ Cl S

is obtained analogously to the procedure given in example 52i) by re'acting cis-4-
20 chloro-3N-~(3a,4,5,6,7,7a-hexahydro-1H-2-benzimidazolyl)-3-thienylamine with
N-chlorosuccinimide and analogous work-up. Crystalline product..M.p. 270-274°C.




30 maxi mum recovery. Using the Sigma-Plot program the 1C50 value of the
substance in 23 Novenber 2006 74 question was cal culated for the

i ndi vi dual NHE subtypes using the percentages for pH re3Wvwmb&2a906t S:
Exanple 1C50 WM, 16 trans-R, R-2-chltoro-3N-(3a, 4,5, 6,7, 7a- hexahydro-1 H 2-
0.27 (rNHE3) Dbenzi m dazol yl) - 4-net hyl -3,t hi enyl am ne hydrochl ori de 12
2-chl or o- 3N- ( 2- benzi m dazol yl ) - 4- net hyl -é-t hi enyl am ne 0. 12 (r NHE3)

hydrochl ori de 54: 2-brono-4-chl oro- 3N- ( 2- benzi m dazol yl am no)t hi ophene

0.22 (hNHE3)  hydrochl ori 3: .. . . .
2, 4- di ch%@}ﬂ%&gg‘&ﬂﬂeﬁ%gﬁd;ﬁwrgn?ﬁspzrml@@mwamq)mlpnmhydrochlonde
hydr ochl ori de 56: 2, 4-dichl oro-3N- (4-net hyl - 2- benfi m dazol yl - 0.22 (hNHE3)

ani no) t hi ophene hydrochl ori de 6} x HC
trans-R R-2, 4-di chl oro-3N-( 3a, 4,5, 6, 7, 7a- hexahydro-1 H 0. 19 ( hNHE3)

2, 4-di chl or o- 3N- (4- chl or o- 2-
hydr ochl ori de 38:

a) 1-N-(2-Amino-3-chlorophenyl)-3-N-(4-chloro-3-thienyl)thiourea

is obtained from 3-chloro-1,2-diaminobenzene and 4-chloro-3-thienyl isothiocyanate
5 analogously to the procedure described in example 1b) and crystallization under

diisopropyl ether, as a solid having two metlting points: m.p. 1: 152-155°C with

recrystallization; m.p. 2: >310°C

b) 4-Chloro-3N-(4-chloro-2-benzimidazolylamino)thiophene
10  is obtained analogously to the procedure described in example 52h) by reacting 1-N-
(2-amino-3-chiorophenyl)-3-N-(4-chloro-3-thienyl)thiourea with p-toluenesulfonyl
chloride and column chromatogréphy on éilica gel using a mixture of 3 parts of toluene
‘and 1 part of ethyl acetate as mobile phase and subsequent distillative removal of the
solvent under reduced pressure, as a foam-like, amorphous product which is

15  converted further into the hydrochloride.

¢) 4-Chloro-3N-(4-chloro-2-benzimidazolylamino)thiophene hydrochloride
is obtained by treating a solution of 4-chloro-3N-(4-chloro-2-
. benzimidazolylamino)thiophene in ethyl acetate with a solution in diethyl ether
20  saturated with hydrogen chloride gas, as a crystalline precipitate. M.p. 276-280°C.




2- chl or o- 3N- (4- hydr oxy- 2- benzi m dazol yl am no)-4- 0.84 (hNHE3)

nmet hyl t hi ophene hydrochl ori de 23 Novenber 2006 75 18:

2- br ono- 3N- ( 2- benzi m dazol yl ) - 4- et hyl - 3-t hi enyl am ne 0. 23 Ndv&i#=3)2006

“ hydrochloride 19: trans-R R-2-brono-3N-(3a,4,5,6,7, 7a- hexahydro-1 H 2-
0.56 (hNHE3) benzi m dazol yl)-4-met hyl - 3- t hi enyI am ne hydrochl oride 2:
2-chl or o- 3N- (5-f | uor o- 2- benzi m dazol yl ) 72 net hyl - 3- 0.62 (hNHE3)

t hi enyl am ne hydrochl ori de 44:
(1H benzi m dazol - 2-yl) - (2- chl or o- 4- net hyl t hi ophen-3-yl)- 1.59 (hNHE3)

met hyl antxanie 816yﬁ,ﬁﬁalchm%NAG-GBIbi@I&&hﬁ?ﬁTB’aEB@HrﬁM&ﬁlopﬁ@neV‘é claim 1.
A conpou R3 RS R RB NNR6 S5 R RAH inwich: 10 Rl

d.of . the fornula I,
and R2 i Ayd H[ﬂ’é‘ﬁlﬁy of one another are H, F, O, Br I, CN, NOZ2,
-(X)n- CgH2g- Z, cycl oal kyl havi ngc? 4, 5 or )?H& rbon atons, al kenyl havi ng

-2, 3 or 4 carbon
N\n Cl
N
s
s

Ci

is obtained analogously to the procedure given in example 52i) from 4-chloro-3N-(4-
5 methyl-2-benzimidazolylamino)thiophene and N-chlorosuccinimide in giacial acetic
acid, with analogous work-up. Crystalline product, m.p. 294-297°C.

Analogously to the compounds listed in the working examples, it is possible to prepare
the following thiophene derivatives:
10
2-bromo-4-chloro-3N-(4-methyl-2-benzimidazolylamino)thiophene hydrochioride,
m.p. 284-286°C,
2-bromo-4-chioro-3N-(4-chloro-2- benzmzdazolylammo)th|ophene hydrochloride,
. m.p. 304-306°C,
15 trans-R,R-2-bromo-4-chloro-3N-(3a,4,5,6,7,7a-hexahydro-1H-2-benzimidazolyl)-3-

- thienylamine hydrochloride, point of decomposition: 215°C,
trans-(3a8,7aS)-2-bromo-4-chloro-3N-(3a,4,5,6,7,7a-hexahydro-1H-2-benzimidazolyl)-
3-thienylamine hydrochloride 243-254°C,
2,4-dibromo-3N-(2-benzimidazolyl)-3-thienylamine hydrochloride,

20 2,4-dimethyl-3N-(2-benzimidazolyl)—3~thienyla.mine hydrochloride,
2,4-dimethyl-3N-(4-methyl-2-benzimidazolyl)-3-thienylamine hydrochloride,
2 4-dimethyl-3N-(5-fluoro-2-benzimidazolyi)-3-thienylamine hydrochloride,
2-chioro-3N-(4-butoxy-2-benzimidazolyl)-4-methyl-3-thienylamine hydrochloride,
~ 2-chloro-3N- (4-tnﬂuoromethyl~2—benz:mldazolyl)-4-methyl 3-th|enylam1ne
25 hydrochloride, . .
2-chloro-3N-(4- methylsulfonyl—Z-benZImldazolyl)—4 methyI~3~th|enylamme
| hydrochlonde - o




atons, al kenyl al kyl having 3 or 4 carbon atons, ethynyl or alkylalkynyl
having 3 or 4 carbon atoms; 15 n is zero or 1; X is oxygen, NH N CH3 or
S(OK, kis zero,, 1 or 2; qis zero, 1, 2, 3, 4, 5 or 6;23 NMovembyxoégen or
CnmF2m+l; 20 mis zero, 1, 2, 3 or 4; R3 is hydrogen, nethyl, F, d, Br, I,
CN, S(Ok-CH3, -NO&2, or -OCH3; k is zerg, | or 2; R4 is hydrogen,
cycloal kyl having 3, 4, 5, or 6 carbon atons, alkenyl having 2, 3 or 4
carbon atons, aIkenyIaIkyI having 3 or 4 carbon atons, ethynyl or 25

al kyl al ky 4 carbon atons or -C, H2rY r is zero, 1, 2, 3 or
4; Y is he %Bﬁ%&@@c’%r tiﬂ'uorome\t hyl ; 23 Novenber 2006 77 R5 and R6 are

hydrogen or together are a bond, R? and R8 i ndependently of one anot her
are C%é al kyl,, (C2-C5)-al kenyl (C2-C5)- alkynyl, (C3-C6)-cycloal kyl or
( C4- CG) cy %‘aﬂ%éﬁm'o"s or R7 and R8 together are an al kyl ene chain
conprising 3 to 8 carbon atons; where none, sone or all of their hydrogen
atons may be replaced by fl uori ne atons; 10 or R7 and R8 together are a

radi c8l In this test, the recovery of the intracellular pH (pHi) after an acidification, which starts
when the NHE is cépable of functioning, even under bicarbonate-free conditions, was
determined. For this purpose, the pHi was determined using the pH-sensitive
fluorescent dye BCECF (Calbiochem, the precursor BCECF-AM is employed). The
cells were initially loaded with BCECF. The BCECF fluorescence was determined in a

10 ‘ratio fluorescence spectrometer” (Photon Technology International, South Brunswick,

N.J., USA) with excitation wavelengths of 505 and 440 nm and an emission
wavelength of 535 nm, and was converted into the pHi using calibration plots. The

cells were incubated in NH4ClI buffer (pH 7.4) (NH4CI buffer: 115 mM NaCl, 20 mM

NH4Cl, 5 mM KCl, 1 mM CaCl, 1 mM MgSOy4, 20 mM Hepes, 5 mM glucose, 1 mg/ml
15 BSA; a pH of 7.4 is established with 1 M NaOH) even during the BCECF loading. The

intracellular acidification was induced by addition of 975 ul of an NH4Cl-free buffer (see

below) to 25 ul aliquots of the cells incubated in NH4Cl buffer. The subsequent rate of

pH recovery was recorded in the case of NHE1 for two minutes, in the case of NHE2
for five minutes and in the case of NHES3 for three minutes. To calculate the inhibitory

20 power of the tested su'bstances,_.the cells were initially investigated in.buffers in which
complete or absolutely no pH recovery took place. For complete pH recovery (100%),
the cells were incubated in Na*-containing buffer (133.8 mM NaCl, 4.7 mM KCl,

1.25 mM CaClo, 1.25 mM MgClo, 0. 97 mM NagHPO4, 0.23 mM NaH2POg4, 5 mM

_ Hepes, 5 mM glucose, a pH of 7.0 is established with 1 M NaOH). To determine the
25 0% value, the cells were incubated in an Na*-free buffer (133.8 mM choline chloride,

4.7 mM KCl, 1.25 mM CaClg, 1.25 mM MgCly, 0.97 mM KoHPOy, 0.23 mM KHoPOy, 5

mM Hepes, 5 mM glucose, a pH of 7.0 is established with 1 M KOH). The substances

to be tested were made up in the Né+—containing buffer. Recovery of the intracellular

pH at each tested concentration of a substance was expressed as a percentage of the
30 maximum recovery Us:ng the Srgma—PIot program the IC50 value of the substance in




R12 R11 RI0 R9 where R5 and R6 together forma bond; 15 R10 and R1l

I ndependently of one anot her are hydrogen, fluorine, chlorine, bromne,
methyl ,CN, OH, -OCH3, NO2, NH2 or -CF3; RO and Rl12 are HadMogmber®@00f; 20
or one of the substituents RO and R12. is hydrogen; and the other is F,
c, Br,.l, CN, NO2, COOH, CO NR13R14, SQ2- NR13RI 4, al kenyl having 2, 3 or
4 carbon atoms, al kenylalkyl having 3 2Btor 4 carbon atoms, ethynyl,

al kyl al kynyl having 3 or 4 carbon atoms or -(X)n - CgH2g-Z, 23 Novenber
2006 78 R13 and R14 are identical or different hydrogen or al kyl having 1,
2, 3 or hues&obwasadamﬁatearformﬁhawﬁtmhlM{Ekgbgrbbgrusmgﬂhetd&céhtégé@ﬁﬂ pH
Wmch thely are attached forma saturated 5- -nmenbered ring; nis
zero or FECOENY. oxygen, NH, N-CH3 or S(OK; k is zero, 1 or 2; 10 qis
zero, 1, 2, 3, 4, 5 or 6; and '

Results:

Example ICs0 [uM],

16
trans-R,R-2-chloro-3N-(3a,4,5,6,7,7a-hexahydro-1H-2- 0.27 (INHE3)
benzimidazolyl}-4-methyl-3-thienylamine hydrochloride

12
2-chloro-3N-(2-benzimidazolyl)-4-methyl-3-thienylamine 0.12 (rNHE3)

hydrochloride

54:
2-bromo-4-chloro-3N-(2-benzimidazolylamino)thiophene 0.22 (hNHE3)
hydrochloride

53:
2,4-dichfor0-3N-(2-benzimidazolylamino)thiophene 0.14 (hNHE3)
hydrochioride

56:
2,4-dichloro-3N-{4-methyl-2-benzimidazolyl- 0.22 (hNHE3)
amino)thiophene hydrochloride

60:
trans-R,R-2,4—dich!oro-3N-(3a,4,5,6;7,7a-hexahydro-1'H- 0.19 (hNHE3)
2—benzimidazolyl)-3-thieny!amine hydrochloride |

, ' 63: Bl .
2,4-dichloro-3N-(4-chloro-2-benzimidazolyl- 0.54 (hNHE3)
amino)thiophene hydrochleride

38: 7
2-chIoro-3N-(4-hydroxy~2-behzimidazolylamino)—4- 0.84 (hNHE3)
methylthiophene hyd_roch!o.rid_e | .




Z is hydrogen or CnF2mt+l; mis zero, 1, 2, 3 or 4; and its

phar maceutically acceptable salts, and its trifluoroacetic acid salts. 15
2. A conpound as clained in claiml1, in which: R and R23iXsepbad@nsl y of
one another are H, F, d, Br, CH3, CF3, SQ2CH3 or S02NH2; but where at
npst one of the substituents R and R2 i§ hydrogen; 20 R3 is hydrogen, F or
C; R4 is hydrogen, alkyl having 1, 2, 3 %r 4 carbon atons; or cycl opropyl;
R5 and R6 are hydrogen or together are a bond; R7 and R8 25 together are
an al kyl ene chain conmprising 3, 4, 5, 6, 7 or 8 carbon atons; or R7 and R8
together —are a radical 23 Novenber 2006 79 R12 R11 R1I0 R9 where R5 and R6

together]forma bond; RO aniB R11 i ndependent | y of Jone another are
v ar 098N 2-BHmb o\l BEn A G NI AShetnyi-Stnfnylamine | 092 (oNE3) " [ '
hydrochloride
19:
trans-R,R-2-bromo-3N-(32a,4,5,6,7,7a-hexahydro-1H-2- 0.56 (hNHE3)
benzimidazolyf)-4-methyl-3-thienylamine hydrochloride
2:
2-chioro-3N-(5-fluoro-2- benzumldazoly!)-4-methyl-3- 0.62 (hNHE3)
thienylamine hydrochloride
44;
(1H-benzimidazol-2-yi)-(2-chloro-4-methylthiophen-3-yl)- 1.59 (hNHE3)
methylamine




i's hydrogen; 10 and the other is F, O, Br, CN, COOH CO NR13RI 4,

S02-NR13R14 or -(X)n - CgH29-Z; R13 and R14 are identical or different
hydrogen or nmethyl; n is zero orl; 15 X is oxygen, NH, N3GH3ember0Kk; Kk

is zero, 1 or 2; gis zero, 1, 2, 3 or 4, Zis hydrogen or CF3; and its

phar rracéuW(DaBlmlmcept able salts, and its trifluoroacetic aqs 0
3. A conpound as clainmed in claiml and/ 2, in which: (?@05@54652

i ndependently of one another are F, d, Br, CH3 or CF3; R3 i s hydrogen; 25
or ethyl; R5 and R6 are hydrogen or together are a

R4 is hyd{@g& .met hyl
bond; 23 ve%%"ér 2006 80 R7 and R8 together are an al kyl ene chain
conprising 3, 4, 5, 6, 7 or 8 carbon atons; or R7 and R8 5 together are a

r adi cal | 2 1 / Rl R9
Rll. IXLcomp»oung of the formula |,

R3
R2 Rs R7

/L

N R6
5 R1 R4 H
!
in which:
10 R1and R2 ,
independently of one another are H, F, CI, Br, I, CN, NO», “Xn—CqH2q-Z,
cycloalkyl having 3, 4, 5 or 6 carbon atoms, alkenyl having 2, 3 or 4 carbon
atoms, alkenylalkyl having 3 or 4 carbon atoms, ethynyl or alkylalkynyl having
3 or 4 carbon atoms;
15 n is zeroor 1;
X is oxygen, NH, N-CH3_ or S(O);
k  iszero,1o0r2; |
q iszero, 1,2,3,4,50r6;
is hydrogen or CimFam+1:
20 - m  iszero,1,2,30rd;
" R3 is hydrogen methyl F, Cl, Br, I, CN, S(O)x-CHs, -N02 or -O- CH3,
k is zero, 1 or 2; ' ,
R4 ' is hydrogen, cycloalkyl having 3, 4, 5, or 6 carbon atoms, alkenyl having 2, 3 or
_ o 4 carbon atoms, alkenylalkyl having 3 or4 carbon atoms ethynyl or
257 alkylalkynyl having 3 or 4 carbon atoms or -CiHarY |

r - iszero, 1,2, 30r4:
Y -is hydrogen or trifluoromethyl;




where R5 and R6 together forma bond; RO and R11 i ndependently of one

. another are hydrogen, OH or fluorine; 10 R9 and R12 are hydrogen; or one
of the substituents RO and R12 is hydrogen; 15 and the d3ésvembe200& , Br
or -(X)n - CgH2g-Z; n is zero or 1; X is oxygen, NH NCH3 or S(Ok; Kk is
zero, 1 or 2, qis zeroor 1; 20 Z is hygrogen or CF3; and its
pharmaceutically acceptable salts, and i trifluoroacetic acid salts. 4. A
conmpound of the formula | as claimed in one or nore of clainms 1, 2 and 3,

sel ected om,t roup consisting of 25

trans-R, Fééﬂeﬂ|'%€?%ehl@ﬁpg%,oai%9@ﬁw 62 & baadhy dr o- 1

H 2-benzimy dad®g/! ) - 4- met hyl - 3- thi enyl am ne, 23 Novenber 2006 81 trans-R
R- 2- brono- 3N-( 3a, 4, 5, 6, 7, 7a- hexahydro-1 H 2-benzi m dazol yl) - 4- net-hyl - 3-

t hi enyl am ne, ZInddyepte HNOLHE LY A 4Rt V] ~34h) en 1 ne
2- br ono- 3N- ( 2- be(f\ézﬁi m dg%§§9g4_ rreﬁrﬁéggﬁidé}ﬁ%% C5ga'ke"¥'lv (3o
2-chl oro- 3N- (4, 08Nz ) M ol yL) -4~ net hyl - 3-f hi enyl am ne,
2- chl or 0- 3N ( 5-""%2%%-“@@9@%@8(§¢§'9&}ﬁ¥?19§4k9§xhi enyl ani ne,
2-chlgroggN- (4-chl or o- 2- benzi m dazol yl am no) - 4- net hyl t hi ophene,
2- br ono- ?éI\TI- ( 4& %hl or o- 2- benzi m dazol yl am no) - 4- net hyl t hi ophene,

and R8 . '

together are an alkylene chain comprising 3 to 8 carbon atoms;

where none, some or ali of their hydrogen atoms may be replaced by fluorine

atoms;
10 or
R7 and R8
together are a radical
R12 R11
/ R10
Ro
where R5 and R6 together'form a bond;

15 R10 and R11 _
independently of one another are hydrogen, fluorine, chlorine,
bromine, methyl, CN, OH, -O-CHs, NO2, NH2 or -CF3;

- R9and R12
are hydrogen or F;
20 or . |
| one of the substituents R9 and R12
is hydrogen;

and the otheris F, Cl, Br, I, CN, NO>, .COOH, CO-NR13R14, SO2-
| NR13R14, alkenyl having 2, 3 or 4 carbon atoms, alkenylaikyl having 3
,.25 - or4 carbon atoms, ethynyl,_ alkylalkynyl having 3 or4 carbon atoms or
Xn-CqHoqzs




2-brono-3 N-(4-fl uoro-2-benzi m dazol yl ami no) - 4- net hyl t hi ophene, 10

2-chl or o- 3N- (4-f | uor o- 2- benzi m dazol yl am no) - 4- net hyl t hi ophene,

2- chl or 0-3N- (4- hydr oxy-2- benzi mi dazol yl am no) - 4- net hyl t hi 233fi@rember 2006

H benzi m dazol - 2-yl )- (2-chl or o- 4- net hyl t hi ophen- 3-yl ) - et hyl am ne,
(2-bronD-4-nethyIthiophen-3-y|)-(5-f|uorf-l H benzi m dazol - 2-yl ) - am ne,
2-chl or o- 3N- (2- benzi m dazol yl am no) - 4- net hyl t hi ophene, 15

2, 4-di chl oro- 3N- ( 2- benzi m dazol yl am no) t hi ophene,

2- br ono- 4- chl or o- 3N- (,2: benzi 1 dazol yl am no) t hi ophene,
2,4-dich|oro-3N—(4-né%ﬁ ?Déjgkﬁzinidazolylanino)thiophene,

trans-R R-2, 4-di chl or o- 3N- (8 iderftichl dp el AYURIRrlor 1R RRURG™, 2300 ) - 3-
t hi enyl am ne, 20 and

2, 4- di chl or o- 3N- ( 4- chl or-o- Zapewreatontkazol yl ani no) t hi ophene and their
pharmaceutically acceptable salts.. 5. A conpound of the formula | and/or a
phar maceutical ly acceptable salt thereof as 25 clained in one or nore of

claing 1 to 4 for Usﬂ’ﬁaﬁd'ﬂﬂqjtﬁglé?;@witﬁ-thg?lfirébg] @Wtﬁﬁsﬁﬁ'g@?&% chke

formula | -and/ or a pharmaceutica accept abl e as clarnmed in
one or nore of cl ai mform asalumated Hv, 6par Vrmemberetd dagent for the treatnment

or prophylaxis of regpirat isqrders, in particular respiratory
di sorders 30 associated w f%g?gé)é'gli'ng, such as sl eep apnea, or of snoring,

for the treatnent ory prop i ronic renal diseases, in
particul ar acute ki d%l(ey fafg%%bﬁrﬂhcﬁﬁghgbgrﬁmy failure, or of disorders
of intestinal function, fog the gsrzgﬂs’nie&tz.oy 23 Novenber 2006 82 .
prophyl axi s of high bl ood pressure, I'n’ parti cul ar essential hypertension,

of dii@orders of theqcentrislzeneri,d3, dySioced; in particul ar di sorders which
are the result of CNS  overexcitability, such as epilepsy or centrally

i nduced spasns, and ddi sorders of the central nervous system in
particul ar states of_anxiet de ress'oEs and psychoses, for 5 the
treatment or prophyl4xis o'ﬁxygmierb‘?foéf@ gont;c damage and di sorders of

organs or m - _iszero, 1,2, 3 or4:
and its pharmaceutically acceptable salts, and its trifluoroacetic acid salts.
15 ' '
- 2. Acompound as claimed in claim 1, in which:
R1and R2
independently of one another are H, F, CI, Br, CHg, CF3, SO2CH3 or SOgNHZ;
but where at most one of the substituents R1 and R2 is hydrogen;
20 R3 is hydrogen, F or Cl;
R4 - is hydrogen, alkyl having' 1, 2, 3 or 4 carbon atoms; or cyclopropyl;
R5and R6 |
are hydrogen or together are a bond;
R7 and R8
25 ~ together are an alkylene chain comprising 3, 4, 5, 6, 7 or 8 carbon atoms;
or | | '
R7 and R8
together are a radical




ti.ssue caused by ischem c events or by reperfusion events and i ndirect
sequel ae thereof,-of arrhythm as, of atherosclerosis, of

hyper chol esterol em a, . of diseases in which cell prolifer2dtNoembse 200Qri mary
or secondary cause, of cancer, of prostate hypertrophy or prostate

hyper pl asia, of fibrotic disorders of infgrnal organs, of cardiac 10

i nsufficiency or of congestive heart failure, of thronboses, of disorders
of gall function, of infection by ectoparasites, of disorders which are
the result of endothelial dysfunctiorgigof imggrmttent claudication, of
protozoa disorders, in particular malarig, ffor the treatnment of states of
shock, diabetes and | ate di abetic damage/—acute or chronic inflammtory

di sorders or for preparing a nedi canent ‘f or Rppeservati on and storage 15
of transplants for surgical intervention or preparing a nedi canent for
use in surgical operations and organ transplantations, for preparing a
nmedi canent for preventing age-related ti ssu@gchange, for maintaining '
heal th and prohgitge RE & i ytotoxic effects or for use as
di agnostics. 20 7. Theéﬁqs?oﬁggtrgegm%gmgﬁ'the formula | and/or a

phar maceut i cal IFiﬂoaﬁiﬁibBﬂébl e salt thereof as clained in one or nore of
clains 1 to 4 in conji pon with other drugs or active conpounds for
preparing a medi cane”ﬁpgﬁgbg?wg ?;r]%réﬁ Arctheparehysingenx®H, Baorineespihlating:y

di sorflers, in PQrdridcRiiar respiratory disorders associated with sl eeping,
such as sleep apnea, or of snoring, for the treatnent or prophyl axis of
acute and chronic 25edNalirogerieases, in particular acute kidney failure or
chronic kidneygfailure, or of disorders of intestinal function, for the
treatment or prophylaxis of high blood pressure, in particular essential
hypert ensi on, arfe of thersubstituehtd R9 R 1k{a! nervous system in particul ar

di sorders which are the result of CNS overexcitability, such as epil epsy or
centrally induced s;'ﬁaBWéfPQ&ﬁdof di sorders of the central nervous system
in rticular 30 states of anxiety, depressions and psychoses, for the
treatment or prophyPR itBecS’I*h%fdﬁtFeCIaBbﬁCdﬁr(b@(ﬁ-!,dé@ﬂngRMplS@@rfqlngﬂ )
"organs or tissues caused by ischem c events or by reperfusion events and

i ndi rect sequel ae tDEF(&)ﬁ,—-@&H@d-Zhythm as, of atherosclerosis, 23 Novenber -
2006 83 of hyperchol esterolem a, of diseases in which cell proliferation
is a primary or R13 and R14 |

are identjca! or different hydrogen or methyl;

n is zero or 1; .
15 X is oxygen, NH, N-CH3 or S(O)x;
k is zero, 1 or 2;
q is zero, 1, 2,3 or4;

Z - is hydrogen or CF3;

and its pharmaceutically aicceptable salts, and its trifluoroacetic acid salts.
20 ' '

3. A corhpound as claimed in claim 1 andlor.2, in which:
R1 and R2
independently of one another are F, Cl, Br, CHg or CF3;
| - R3 is hydrogen; ‘
25 R4 s hydrogen, methy! or ethyl:
'~ R5andR6 |

 are hydrogen or together are a bond;




secondary cause, of cancer, of prostate hypertrophy or prostate

hyperpl asia, of fibrotic disorders of internal organs, of cardiac
insufficiency or of congestive heart failure, of thronbgzsasevesberdoger ders
of gall function, of infection by ectoparasites, of disorders which are
the result of endothelial dysfunction, of intermttent claudication, of
protozoa disorders, in particular malar8®, for the treatnent of states of
shock, diabetes and | ate diabetic damage, acute or chronic inflamrmatory

di sorders or for preparing a nedicanent for the preservation and storage
of transpRAmnd R®r surgical interventions, for preparing a nmedicanent for
use in surgical operations and organ transplantations, for preparing a
medi cament f or pgeibenarean alfylena ¢hain compssiagch#h §e 6. ¥ @r Searhoniatoms;

heal th ang prolonging life or for reducing cytotoxic effects. 8. The use of
a conmpound of the fornmula | and/or a pharmaceutically acceptable salt

t hereof @7 ahdiR@d in one or nore of clains 1 to 4 alone or in conbination
with gther druygs or active conpounds for preparing a nedicanment for the
treat Hent or qsingH are & rafficalespi rat ory di sorders, in particul ar
respiratory disorders associated w thgrysl eepgpg, such as sl eep apnea. 9.
The use of a conpound of the formula I d/ gr a pharnmaceutically acceptable
salt thereof as clainmed in one or nore laims 1 to 4 alone or in
conbination with other drugs or active/co for preparing a

medi cament for the treatnent or prophyl axi% of snoring. 10. The use of a
conpound of the formula | and/or a pharnmacedtically acceptable salt

thereof as claimed in one or nore of clains B9to 4 alone or in conbination.
with other -dr i [ _preparing a nedicanent for the
treatment or %%ﬁ??gaﬁdsﬁgftsg%gg%gﬁaggﬂ? ni c renal diseases, in

particul ar acuR40lgndrRy1failure or chronic kidney failure. 11. The use of
a conmpound of the fornula | and/or a pharmaceutically acceptable salt
thereof as clai med ilRdeRendenthyyfons angthenarethydsogem @Heordluorineronbi nat i on

wth@ther  Rgand R12
are hydrogen;

or
one of the substituents R9 and R12

is hydrogen;
156 and the otheris F, Cl, Bror -(X)n — CqH2q-Z;
' n iszeroor1; |
X is oxygen, NH, N-CH3 'o.r S(O);
k is zero, 1 or 2;
q iszeroor 1;
20 - Z . is hydrogen or CF3;

-and its pharmaceutically acceptable .salts, and its trifluoroacetic acid salts.

4. A compound of the formula | as claimed in one or more of claims 1, 2 énd 3,
- selected from the group consisting of:
25 | .
3 'frans—R,R—Z-chIorine-3N-(3a,4,5,6,7,7a-hexahydro-1 H-2-benzimidazolyl)-4-methyl-3-
o thienylamine, o . : SR |




F

10

15

20

25
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trans-R,R-2-bromo-3N-(3a,4,5,6,7,7a-hexahydro-1 H-2-benzimidazolyl)-4-methyl-3-
thienylamine, ‘
2-chloro—3N-(2~benzimidazolyl)—4-methyl-—3-thienylamine,
2—bromo-3N-(2—benzimidazolyl)-4-methyl-3-thienylamine,
2—chIoro-3N~(4-methyl-z-benzimidazolyl)-4-methyl-3-thienylamine,
2—chloro-3N-(5-ﬂuoro-2-benzimidazolyl)—4-methy!-3-thienyiamine,
2-chloro-3Nv(4-chIoro-2-benzimidazo!ylamino)-4—methylthiophene,
2-bromo—3N-(4—ch|oro-2-benzimidazo!ylamino)-4-methylthiophene,
2-bromo-3N—(4-ﬂuoro-2-benzimidazolylamino)-4-methylthiophene,
2-chloro-3N-(4—ﬂuoro-2-benzimidazolylamino)-4—methylthiophene,
2-chloro-3N-(4-hydroxy—2-benzimidazoIylamino)-4-methylthiophene,

(1 H-benzimidazo!-2-yl)-(2—-chloro-4-methylthiophen-3-y|)-methylamine,
(2-bromo-4-methyithiophen-3-yi)-(5-fluoro-1 H~benzimidazol-2—3}l )-amine,
2~chioro-3N~(2-benzimidazolylamino)-4-methylthiophene,
2,4-dichloro-3N-(2-benzimidazolylamino)thiophene,
2—bromo-4-chloro-3N-(Z-benzimidazolylamino)thiophene,
2,4~dichIoro-3N-(4-methyl-2-benzimidazolylamino)thiophene,
trans-R,R-2,4~dichioro-3N-(3a,4,5,6,7,7a-hexahydro-1 H-2-benzimidazolyl)-3-
thienylamine,

and

2,4-dichIoro-3N-(4-chl'oro-2-benzimidazolylamino)thiophene

and their pharmaceutically acceptable salts.

5. Acompound of the formula I and/or a pharmaceutically acceptable salt thereof as

claimed in one or more of claims 1 to 4 for use as a medicament.

6. The use of a compound of the formula | and/or a pharmaceutically acceptable salt
thereof as claimed in one or more of claims 1 to 4 for preparing a medicament for the

~treatment or prophylaxis of respiratory disorders, in particular respiratory disorders

- 30
o prophylaxis of acute and chronic renal diséa’_ses, in particular acute kidney failure or

-associated with sleeping, such as sleep apnea, or of snoring, for the treatment or

.' _ _c._-hronic kidney failure, or of disorders of intestinal function, for the treétme_nt or




10

15
. opérations and organ transplantations, for preparing a medicament for preventing
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prophylaxis of high blood pressure, in particular essential hypertension, of disorders of
the central nervous system, in particular disorders which are the result of CNS
overexcitability, such as epilepsy or centrally induced spasms, and of disorders of the
central nervous system, in particular states of anxiety, depressions and psychoses, for
the treatment or prophylaxis of acute and chronic damage and disorders of organs or
tissue caused by ischemic events or by reperfusion events and indirect sequelae
thereof, of arrhythmias, of atherosclerosis, of hypercholesterolemia, of diseases in
which cell proliferation is a primary or secondary cause, of cancer, of prostate
hypertrophy or prostate hyperplasia, of fibrotic disorders of internal organs, of cardiac
insufficiency or of congestive heart failure, of thromboses, of disorders of gall function,
of infection by ectoparasites, of disorders which are the result of endothelial
dysfunction, of intermittent claudication, of protozoa disorders, in particular malaria, for
the freatment of states of shock, diabetes and late diabetic damage, acute or chronic
inflammatory disorders or for preparing a medicament for the preservation and storage
of transplants for surgical interventions, for preparing a medicament for use in surgical

age-related tissue change, for maintaining health and proionging life, for reducing

cytotoxic effects or for use as diagnostics.

7. . The use of a compound of the formula | and/or a pharmaceutically acceptable salt
thereof as claimed in one or more of claims 1 to 4 in combination with other drugs or
active compounds for preparing a medicament for the treatment or prophylaxis of
respiratory disorders, in particuiar respiratory disorders associated with sleeping, such
as sleep apnea, or of snoring, for the treatment or prophylaxis of acute and chronic
renal diseases, in particular acute kidney failui'e or chronic kidney failure, or of
disorders of intestinal function, for the treatment or prophylaxis of high blood pressure,

" in particuiar essential hypeﬁension, of disorders of the central nervous system, in

particular disorders which are the result of CNS overexcitability, such as epilepsy or
centrally induced spasms, and of disorders of the central nervous system, in particular

states of anxiety, depressions and psychoses, for the treatment or prophylaxis of acute

and chronic damage and disorders of organs or tissues caused by ischemic events or

" by reperfusion events and indirect sequelae thereof, of arrhythmias, of atheros.cler_os_is, '
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of hypercholesterolemia, of diseases in which cell proliferation is a primary or
secondary cause, of cancer, of prostate hypertrophy or prostate hyperplasia, of fibrotic
disorders of internal organs, of cardiac insufficiency or of congestive heart failure, of
thromboses, of disorders of gall function, of infection by ectoparasites, of disorders
which are the result of endothelial dysfunction, of intermittent claudication, of protozoa
disorders, in particular malaria, for the treatment of states of shock, diabetes and late
diabetic damage, acute or chronic inflammatory disorders or for preparing a
medicament for the preservation and storage of transplants for surgical interventions,
for preparing a medicament for use in surgical operations and organ transplantations,
for preparing a médicament for preventing age-related tissue change, for maintaining
‘health and prolonging life or for reducing cytotoxic effects.

8.  The use of a compound of the formula | and/or a pharmaceutically acceptable salt
- thereof as claimed in one or more of claims 1 to 4 alone or in combination with other

- drugs or active compounds for preparing a medicament for the treatment or
prophylaxis of respiratory disorders, in particular respiratory disorders associated with
sleeping, such as sleep apnea.

9. The use of a compound of the formula 1 and/or a pharmaceutically acceptable salt
- thereof as claimed in one or more of claims 1 to 4 alone or in combination with other
drugs or active compounds for preparing a medicament for the treatment or

prophylaxis of snoring.

- 10. 'Theuse ofa compc_)und of the formula | and/or a pharmaceutically acceptable salt
thereof as claimed in one or more of claims 1 to 4 alone or in combination with other
drugs or active compounds for preparing a medicament for the treatment or
prophylaxis of acute and chron_ic renal diseases, in particular acute kidney failure or

chronic kidney failure.

11. The use of a compound of the formuIa I and/or a pharmaceutically acceptable salt

- thereof as claimed i in one or more of clalms 1 to 4 alone or in comblnatlon with other




