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or of a pharmaceutically acceptable salt thereof as defined above, or in
Vco..mbi'nation with other ‘medicaments or active ingredients, for preparing a
medicament for the freatment or prophylaxis of impairmgnt of respiratory drive,

of .stleep;rejl'ated re_spiratory disturbances or sleep apneas.
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addition salts are in particular salts of all. pharmacologically acceptable
acids, for example halides, in particular hydrochlondes lactates, sulfates,
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phosphates benzoates, oxalates, maleates and pamoates but also
trzﬂuoroaoetates ' '




phyt oprot ecti ve use, conprising.an effectlve ann§?3m8ﬁ2007
at | east one conpound of the fornmula | or
pharmaceutically acceptabl e salt thereof as deflned

above, together with pharmfceutically acceptable

carriers and additives, in conbination wth other

phar macol ogi cal active ingredients or nedi canents.

Di scl osed herein are all tautonmeric fornms of the
conpounds of the fornmulae I and Il. Conpounds of the
formulae | and Il may bind acid to formsalts. Useful

ac E dition salts are in particular salts of all

H‘%l )ﬁ'd@g BYIBe sleaight-eia ordwanehed.crhieaisopialds when they
Qﬁﬁﬁfﬁ‘é’s"ﬂ‘e{“’ﬁ b{ﬂ gg&qﬁ&fi@ggéﬁ%{:ﬁh@t?&d. Igsﬁr example in
G Fcieisn BEYSRtng Fidicale diict Slkulsalonyapgisass Examples of
f Wammalglmonﬂitmﬂﬂ emyglt gatn@fowrm c|9‘|eié© rd;Jy = 1-methylethyl).
PRISRIRC AN PRGN R mBfi B Ry e mSfoknay mafby. In alky
seadicalgl anedioc aherepdor lexartplai §h2 - ohaj mydrogrmaatdmsi may be
| T%ﬁaé&éobﬂcﬂd&m@hﬁfb Qe}éxag}%gé\? Séfb%{;ﬁ g@gaﬁ%?lgﬁ E&?&&Is are

_ bstituents of othéer ta

aff lﬂs%%? mednd 2ard 22 RitrifuerestinddiSedistituied! alkWyiasidalombay be
r sdbs@bifed ,E)@ng‘b@ﬁt,@{s_ al kyl radicals are nethyl,

~ethyl, n-propyl or isopropyl (= 1-methylethyl).

Preferred al kyl radicals are nethyl or ethyl, nore

. pEzfimpidd vf myt:lbnlkyl tadlicdis dre dyIbpidbs, c98|%b9fy| %Pfc%clo ntyl.
Sl SHAIR. et oS58y oa b st ny Y Sosions

r@tﬁﬂ:lOaII«yI aadicatsr n'fdyuaison@ctdwl agilibstituents of other radicals, for

fertpleles PUORAERNRSITLOS) i one. Bxarpl co of -

cycl oal kyl radicals are cycl opropyl, cyclobutyl or
cycl opentyl. Substituted cycloalkyl radi cal s may be
doisslosed theteinnisating p@@ess otiescribey cheyeink elowa doe arepaniig the

SepR B e AR RRIAT. 5 ol osed herein is the

process, described hereln bel ow, for preparing the

conmpounds of the fornmulae | and/or Il. 6 March 2007 6
In a tenth aspect, there is provided a process for
preparing a conpound of the forrmulae I or Il and/or a

pharmaceutically acceptable salt thereof, which
conprises. a) reacting a diamne of the fornulae II
or IVwth a cyanate of the




5 fornula V to give a urea derivative of the forpul

VI or VII, b) cyclizing the urea derivative of:-t @ﬁc}lzom
formula VI or VII to give a conpound of the fornul ae

la or Ila, and, <c) to prepare a conpound of the

formulae | or 11 in which R4 ig other 10 than

hydr ogen, derivatizing a conpouhd of the fornulae |a

or hl ' : :

6. ngPienth, BB ol PRRHaRin ADees Mo Bidring A irtpgyrt of the
R3 fprmulasy | RI-IN-aDdfor @ phanmna¢eRScallyHacogptabler saltl theyepf, which
Z%@rg SN-12 RBVI-VII 1R RB NHNH NR2

C RL Rlalla 1 R2RR3 NRA NR4A Si ~}-N

R2 @ N reacting a diamine of the formulae 1il or IV with a cyanate of the

5 formula V to give a urea derivative of the formula VI or ViI,
b) cyclizing the urea derivative of the formula VI or Vi to give a
compound of the formulae la or llg,

and,
C) to prepare a compound of the formutae [ or Il in which R4 is other

10  than hydrogen, derivatizing a compound of the foomulae ta or lia to give a
compound of the formulae | or il




.consists’in the

HRLSHRL RI Il where RV R2, R3 and R4are%a1g,%
as defined above, and where Z is oxygen or prefera (§2007
sul fur. 5 For instance, substances described by .

formula | or Il can be preparfed from isothiocyanates
of the formula Va 6 March 2007 8 R1-N=C=S Va and
the approggd ate di am nes of the f la Ill or IV. For
thi s purpos the 5 diamne of the Xormula Ili or IV
isinitiall din an inert s NHf or exanpl e
an et her s tetrahydrof ur & the appropriate

i sot hi ocyan NH he formula Va, a8 tionis
ef fected erally at tenperatures of fromOCto
100C, - for exanple at roomtenperature. The
i sothi ocyanates & the formula va, if nd¥ commercially
avai |l abl e, may bg 10 pregapgs omthe appropriate
ani | i nes by nethqds known to those skilled in the
art, for exanple%by treatlny\Mtr1thiophEsgene (J.

Nbd. Chem, 1975' 18, 90-99) or
: thiOcarbonyIdiinidazoIe (Justus Liebigs Ann Chem ,
1962, 657R2104) 4 They thiourea derRyativ ired as an
i nt er medi at €_ma N Neyclized in a gui meenLyent
for exanpls anral cdhol &lch as h I foll 15 Blanpl e
by means o yl 4 odi de (Synt 974Z 41-42) or
carbodi i ni dg ( SyiHesi's, 1977, 864- é%s) -
tenperatur@® of fromOC to 100C  for exanple at the
boi ling tenperatMte of the solvent or atV#oom
tenperature, to ;[e correspondi ng conpound of the

formula la or Ilal A further cyclization nethod
tion of a sulfonyl chlqride, for 20
exanpl e tol uenesul fonyl chloride, on the thiourea
derivative ffeggnmed in an inert solent, for exanple an
et her such asj)tetrghydrgfuran, at tenpenaturep

bet ween 0C aid 100 ﬁﬁ exanplg m erature,
and preferen i ver_to worKking presence of -
a base, for anplig Na or KOH. 2 dditfon to
t he above- d@@crlbed i sot hi ocyanates of the fornula Va,
the isocyanates Bf the formula Vb lla

| where R1,-R2, R3 and R4 are each as defined above and where Zis
oxygen or preferably sulfur.
For mstance ‘substances descnbed by formula | or Il can be prepared from
, ':sothiocyanates of the fonnula Va ' -
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RI-N=C=O 30 Vb can also be reacted with di am neg
the type of the fornmula 11 or |1l to give corrpouﬁ%ﬁc}lzom

‘of the formula la or Ila. In this case, the urea

derivative forned as an integnediate is cyclized to

t he correspondi ng conpounds of the 35 fornula | a or
Ila, preferably with phospfiaNag=8xychl ori de. The
appropriate i socyanates of t formula Vb and the

di amines of the fornula I11Y8r 1V are conmercial ly
avai | abl e or can be prepared according to 6 March 2007

9 : t |

[ o, 6 EppROte e ARG Yo AU Mgt . TR TR R BGse. the
+ flamipe ofbe” tpmusn Al cadVi $dﬂlt@HY|f@ﬁCtedh@ 3o ripeit sodvent, for
t Iegamphaer ah fethet! sech aag" téﬂréhycﬁoﬁfrﬁn' nthha|thé! o IRprpPriate

RO ot Bimul VA Bk PRetationis, Glanfed saenaraly at
1t!mtperptwfesmtﬁtom 8CC tE'ﬂOOéGdfdﬂml m;ﬁlélcatgdom tdm;&arature The
S [, € e al | de SucC

SoleyarEh &S of 10 ofnuisfart R camiBercish, aVlkpid omay be
pP'@Pér%Fb rpnythe Ripprapsialg abilides ibyamiethexdsoknavme t6 dhose skilled

| incthe lairt, ifér @karBPIcWy rSatiR) with #idBR8sqerd JT , Jo7s,
S BT Rl L OB o AT LA 7

: swh m4)exmaothlommea deivativé Q’@hﬁéBYas”arFf‘NﬁPﬁbHIa%@thV be

R b MY PR SBIyPRP H8: mablben BRI e as ettgwol, for
te¥AMplee bYCcmpauade ofmetind fiodidel §Synthedis] 110B45t41-4RE or
gﬁ&ﬁéﬁurhlﬂg' ?Mﬁ%ﬁ@f 19?2%%%@?8%2 rlgﬁff)%gitglﬁezsq égﬁ@m 0°C to
fﬁﬁt&)? "ZQXWENHEE ¢ heilinia tarapenature of theesotyeat er at room
ORI Wl i o el A ooy s
lmoazgrle doln_egesu!iﬁmw fdﬁlbti?@gﬁ th%%%&&é%é%erﬁfatlg% Oform%% in an
R JHeAt > NP AR, X et 2255 1HUSAV Bkt at
demperdureshbeiviesn 00 aIan’lﬂG“Cz fot erbhmphenat Joorhesapdrature,
4h8 préﬁi%hcé:’ 'i’s’ v%h 10’ W l'kl gl?ﬁg%o%%g?ée;ﬁ g}):%%cifﬁg&éxample

(‘NJ st at e kno
aéitoﬁ frpounds of the formula | or 11, but rather
via an indirect nechani sm and thus does not achi eve

Chts X|rru strength of action until after one hou
19, 2ridHipp

gbeys-described lsothlocyanates of the formula Va the
isocyanates of the formula Vb

R1-N=C=0
Vb

‘can also be reacted with dlamlnes of the type of the formula Ilor Ill to give
compounds of the formula a or lla. In this case the urea derivative formed
as an intermediate is cyclized to the corresponding compounds of the
formula laor lla preferably with phosphorus oxych!onde

The 'ap_propr‘iate iso_cyahates of' the formula Vb and the diamines of the

- formula lil or IV are commercially available or can b'_e' p_repared a'ccor'_ding'-to
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30 having different types of mechanistic action gng ch 2007
suitable, for exanple, as conbination partners of £
present inventive conpounds. C onidine, which is
distantly related to the inventive conpounds, is known
to be a weak NHE inhibitor. However, its action on the
NEER analobgye to e pocesSsSeswhichinmicydaseribediie tiad literature and are

| Rl ﬁ?ﬁ*ﬁéﬁéﬁ@bttﬁ%@??&{ "Vity for the NE2 (3

Ol owski et al. . Biol. Chem 268, 25536). It should
t d bRt
o 4 1l 4 o

ha@wmtéﬁlw. derrotangted méthaam émrggn@ asen dor exampleoNakh@r an
O bhse, étlart@ﬁrﬁjéfr@lfure belhesh -300C and 10btch %&%ﬁﬁr at

i ﬂa%é’sﬁ%%&%@’w' KRR A e

samahyltlodldbpat diterepbrdtulesvetwechh B0t and 100SCeprefefably at

s ﬁf'f] @q Qﬂg ra\égyé{l\(% t?fr ﬁﬁﬁ{)@ﬁulﬁéjgr ?Iyln %@%’f’ F!égé nﬁ:gﬁgd rogen.

differ fromexisting conpounds by the fusing of a

-t’ﬂhén%ﬂaﬂg Cahd tsgt‘i&lfauymtﬁéz Pﬁré&?ioﬁebfoihé hﬁrofd%f?-”a"hdlor

above-descri b

his d I nct
cin diles jare qrfsmgq p¥dhe fusterpanc methods sueh @s extractlon
netttofrizRegraphi bb by stalliAftioheaRP e cLREdrhary diginge.

~elimnated. At "the sane 10 tine, as a consequence of

the substitution differences, the NHE-inhibiting
dnmherpreeentaﬁvemtmrcohbwadsarmﬁ@y bbed possiblate show that the

SRS " g [Hfd £ ALY BRGRE hgEThRbiors of
esadg tum{prgtqny ev@laa}ngﬁe AWHE)p especialy opfmzolwnm bi sadigm/proton -

eé)fc#‘n‘éhger NHE@EV For instance, the hypotensive
described in the application 15 DE1941761,

tianmenidine, in a therapeutically utilizable
CTie eNHE3! iishibitereg knowhashitherto e bRy addriviedhi for t @xample, from

kS pt I oS B 3450 o i veniid-fpes

MMEBDHM1 64); @-guanidinoguinazdiine| type (VIQOtype86), heenzamidine
4

22%@ Q""@“ %ﬁ 3620 e Te15357 Or PahBROGIRANE type

9-, INOGF056R80). bEhe savalamine whigk MSelakemse been

%‘&%hbé@%§ anVﬁQEﬁﬁﬂaﬁ&f wﬁ@@%@ét al. tAhﬁSJ lbﬁg?snol 276

sur onpounds  of f or mul

h
| (Calld AySiche 480 bed3 %‘%44). kBoFadingoriat ithet wasswerﬁtate of

ikmiowWtedgl, Sioels m&&tm@cay Sike tA¥ @ompfounds asttthg detmula | or I,
msr”‘?ﬁ@r'f S (Rt B RER R A, 4R e, ot achieve s
pnaXisnusm tséeenigth iof adt-n gatill bfted dae, holre Suthe NHER dInkibidors
ixﬂévfr{bedmeﬁjé}ﬁy@p%aﬁfrrﬁegljiérﬁgﬁé aflioflare sEHA6RETr example, as

combination partners of the present inventive compounds.

Clonidine, \rvhich is distaritly related to the inventive compounds, is known.
to be a weak NHE inhibitor. However, its action on the NHE3 of the rat is
extremely moderate at a half-maximum inhibitory concentration (ICso) of
620 uM. Instead, it has a certain selectivity for the NHE2 (J. Orlowski etal.

J. Biol. 'Chem. 268, 255.36).'_ it Sho.uld therefore be_.:freferred to rather_ as an
~NHEZ2' inhibitor. In addition to the weak NHE action, clonidine has a high

affinity for the_'adrénergicf_ ;:alphaZ receptor and imidazoline 11 receptor,
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Cell. Biol. 76: 735-741, 1998), but could also b

detected in the brain 30 (E. Ma et al. hburosc?gﬂ%mh2007

79: 591-603). As a consequence of the NHE-|nh|b|tory

propertles t he compounds of 18he fornula | and Il and
harnaceutlcallg acceptable salts are suitable

fH" 'Chpgm siigng itioed saigaRipwaringr detion hinsherger et al. Eur.

causnghﬂiacgactggtvqtngmpr by an 35 activated NHE, and
al so disorders for which NHE-rel ated damage is a

secondary cause. Since NHE inhibitors predom nantly
aCompoants evhict bre similarmtotdienidiskl bﬁt&tav@"b thiepHbmé: ir@s‘fead of

SR @RS Bplosit By P A 7Bl g Sl SE B formuta

i hor dcdesaribed bere differtfrarh existingusempbundsitbyntiis érsing of a

(F%L dgﬁfa?lc?;l] E?/ g’t@atsrgigﬁb ﬁlobét? of ?ﬁg ?&E’iugéa ? %g Ilgfl'gﬁg]ﬁ istinction

Ve ﬂ?@ﬁ@%ﬁbﬂmllm upglesisast cardiovascular effects
hmedrd@ém%ealﬁﬁhfa’iﬁéﬁ@tfefc@ tcﬁ"\ﬁ@ono BEeellmma ed. At the same

| car at e exc

s di um de endent chl kFI ug ﬁ
SEAUBNGR ot thpgsubshiubion Gi rﬁawwhe HE-inhibiting
mbpbrtberqf thet componnds figschbed Hevé Varesentiatoeds dowhel the

[E '[a'rf%hdoéubrﬂ‘ﬁ:?&%ugﬁ t@ﬂﬁg@@fl%ﬁﬁ% lﬁ% S 3Indh disclosed by
I%I %‘H 61 sexh;b% nnheueneweaklymraheum NHE-mhibiting effects, if
GRHYDORA'S u'is%ﬁéé?s R | A ALAYED! IR3ARKH P 1d ©3hBR&sion

%@éand ch [in C eases I n ve erinary
dfigmgaidine.dn & therangulically a&lgﬁbteecmcemt@tlon range,

T oo o slont o AT oS ighd Nt
[ v [
t%&e@ﬁkﬁaﬂ'ﬁb”@n ve. Thez can thereforgpbe appl i ed
to the treatment of disrupted respiratory states,
I I
Y S5t MITTEN Sl N UL gz
aynﬁvethefnﬂtel@txmmh@enmnséow oﬁﬂlﬁezﬂmppbenkaidype and the
PRG4ticAC BIEN03RA3YAPET Fhe \miGRA hde. RIS SRABIBIC DY the

&ﬂ%'?qsi@%ﬁ?% Bina A Henoribackln U461 60 anst DEMOIDADA has

- beansfounll fdapisatpriyingl, Qhé'édiﬁﬁeurﬂi%sbf Uhk! Yotmald | and I

i Eersq@siééé ot ool o of M And albe have

advantageous plearctaogidal amtplearseadokinetioptbpeitiese of

the upper airways, 25 so that snoring is suppressed.

The compounds specified therefore advantageously find
dbe NBEgrispleusdainnthe badynf varioysr spesies,ngrefeéntially in the

aam%aad& meeﬁpesame%@mdm@ﬁ&ﬁé‘ysf @'afySElidgR? Bt &AL Blothem.
eﬁ lcﬁ %6 735-741 1998), but could alse be detected in -the brain
(E. Ma et al., Neuroscience 79: 591-603).

As a consequence of the NHE-inhibitory properties, the compounds of the

formula I and Il and their pharmaceutically acceptable salts are suitable for

preventing and treating disorders which are caused by activation or- by an
activated NHE, and also disorders for which NHE-related damage |s a

_secondary cause.

: Smce NHE lnhlbltors predomlnantly act via the mﬂuence on the cetlular pH

g regulatlon these may favorably be. combmed W|th other compounds WhICh o
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prepare a medi cament for preventing and treating

snoring. 30 A conbination of an NHE .inhibitor: of61}dﬁre6h2007
formula | or Il with a carbonic anhydrase inhibitor

(for exanpl e acetazol ani de) fry be found to be

advant ageous, the latter inducing netabolic acidosis
ahkewine sreigubadé fthei intracellilag ptH) einr whichr ease yisefill i sdrhlyination

N il L G
’l?'tOIRHElf bisarianade yiondransportinge systears isushcasmihen agd:um
IO b@bﬁfdna‘t@ e c§ﬁéhéﬂcﬁfer e '@ﬁ 'o?S e €S0 d&ﬁhﬂﬂeo@érﬁ:lérﬁ‘p kAloYide-

r@ﬂ% o toxi c an enl ¢
etk Prienoeb NGHEL andsaigowdh” NETE Jahibigesfaving
Tlmn:ﬂimw gictiont emsotier AIHE C sﬁgbécﬁijsén’trﬂé% @éﬁtampllfy or

| 7 12.pr e.ls
b A% hBrhadonf AN AUk pifEOWREAS oFfRRTRCPE Be e
aindiittitoes desdribedrhareus survi ve an acute pat hogenic,
ischemc or toxic situation. The conpounds are
therefore suitable, for exanple, as a nedicanent. for

t FRatyssgof domdRvantivsxeemppunds raleies tofthe cereventiomiand the
f@eéth'iemt &f beuddnd @ﬁrodn@ed|§@é§§%uﬂ¢5vei‘éﬁa"rgsﬁnd in human

swtable for treating all chronic renal orders and
EH IMS-s fornms which lead to chronic renal failure as
consequence of increased protein.excretion.

*%?EE%&%%C B ARG BB RLohdfal S4BH &b lohbodid of
@aﬁéﬂnuladhﬁﬁglels tinaékibey deaxk ph @opimprovement fin cﬂme gespiratory
. ShSP N el Skl o Blfny o iy
i lFEPEalopystaias: r%y Beﬁhlrn fanaxastlenn the followina shinical states

tdrRf disbasew UPRE ¢uriFhl ir8sARRORRTVRE(foY %ihﬁgﬁ@ central sleep
J OoNn, an cor di

AR, U i £ eaBhnbosiBedaiyS nbTpaxar, vuisdr rdigted
traspieatent: momspsenmsmmsmsmwersn aften diterran vehtilation,
A A SORRAY o e AlrB 3 2080 taT6H ARG Rl ptve and
dnixed dype abfsleere apneas; acute and shrgniupubrhonary diseases with
f]%og,éagﬁy oeé}g?/b,ﬁghem c states in the intestinal 20

re on and/ subsequent reperfusion or by
dgition: C%mﬁpﬁad%mre@ﬁemesmusﬂeﬁoa@@Mh%app@hglrways

rmy th@t @pmhge@b §@prexssm thea?comﬂcﬁﬁd‘st s%c:fed therefore
@ga %gao |boﬁl§ LF)e“tSt al si s, n be ?Sserve t p
NABiRgCoHslY o liadh 5P 101 Riepats, @ reedicamet Jeh mre¥anting, an
ﬁnwtlag esieepf apress igpdt Muscl-redatedt tespiratsrgedisoldess! and: to
Hrépae'a'mediftament for preventing and treating snoring.

_A comblnatlon of an NHE .inhibitor of the formula 1 or |l with a carbonic
anhydrase inhibitor (for example acetazolamide) may be found to be
advantagegus, the latter inducing imetabolic acidosis and thus itself
increasing the respiratory activity, so that enhanced action and reduced
use of active ingredient can be achieved.

As a consequence of their'NHE3-—in’hibitofy action, the inventive compounds
protect the cellular energy reserves which are rapidly exhausted in the
course of toxic and pathogenic events and thus lead to- cell damage or to
cell death The energy-lntenswe ATP-consummg sodlum absorptlon m the ‘
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The inventive conpounds provide the possibility of
preventing gallstone formation. The inventi v_e.-'N&EMarChZOOT
inhibitors are generally suitable for treating
di seases 30 which are induc#8 by ischem a and by
reperfusion. OsMng to their pharmacol ogi cal
ppupdmal tubule i&aterrmanlyvmmmmddeatrm influéned bé thees NHE3
a y [

mHll:ﬂgdg%,t éﬁ‘(ﬁntﬁe 'EEF ﬁ%ﬂﬁﬁ&g Sgl.hr\)- ES ta{)nr é #lﬁ‘r%&%’l Pé@h%rg:c or
sti:r%mt@ahcm The spowounds rasp Herefoee au@ablmﬁxrcﬁxample as a
t FRAYicERRENt f@l“ﬁ‘eéﬁrﬁlsﬁﬁémzé AR, '?Sr é:&g'h@é R L fehal Taﬂure

t t
Pl InspEpanoal s v sukiile o deating N iroae fenal

Id@uaﬁis d@&@hﬁhs Sf@ﬁnseﬁﬁi%ﬁl ﬁddy t@rchposiy okl ¢4llueé as a
chem cal |y d.nduced L. ac

t %"%'P@E?Rfé“ﬁ*@?ﬁsﬁé’fa 4 ﬁ§?reﬁ'8f"h &cggqc@yl%&oggrgpgunds
Mof te f00illa 1Drdhdre suitabie dos iprearingna, medicamenp fomtieating
ofaté Q{?al;é}fc”HEﬁ!abeoﬁlédetlﬂs %Hrﬁp?ﬁﬁcgﬁﬁi%?&u r[aﬁalt BRorders,

bnsequenc ion o
c%w&ﬂl%lh/ ofielt reral @ﬂ@mn@t@mdaﬁahrimﬁﬂ vdyich ara asspcigied with
niﬂ@ré‘a%%rﬁroféi’rﬁlaﬁiuﬁﬁﬁ lexeretidh! acute or chronic
i schenmi a-i nduced danage or diseases induced 5
primarily or secondarily thereby. This also relates to

thhehas Ussenasouredithaymting scdmwpom:rsguseu imtaety@ancenwith the

@é@#ﬁ%ﬁ%mﬁ Pt olin SR SERE R sl BRE RE fsed
nfageausdy as texativeor infthereveat ghinspendirigcensdipations

bef ore and during the renmoval, and of the renoved
organs, for _exanple in the course of treatnment with

Jn-adglifion, dbeinyrntive gempaundsgrahalsoha Hsed gdvaniageausly for

i tﬁe:ﬁiﬁvéﬂﬁﬂrﬁén@fthézﬁayﬁf gﬁcuté‘hﬁd tdMPonie Wighr8ads 6 Bianhi&stinal
retre unds o

tr BRI A AU b SxamAle B it erbin, talRerin dhi djfasgnal
pegtoenandmr e subsequeent epeffasiohngr dyoinfismasdtory states and

oS S IR el U GESERED, B9 oAb o ot of

i lnada:ﬂuaie Dopvel tpetistaikispas can heeobserved gionexanipde .t freguigntly

%rﬂr%ucgﬁ@t%%gﬁ{séﬁg %Héﬁf ﬁggbﬁstgﬁ'ﬂﬁﬁ eatly reduced
[@etivityact i on of medi canents, as find use

especially in cancer therapy and t he t herapy of

t oL nmune di sorde ined ad istration. wt
i ARV O RROTSRr IS G (ROSIPINY: 4 bPNOREHG galistone
fextoatiory or for suppressing the cytotoxic effects of
a therapy. The reduction in 25 cytotoxic effects,

especially in cardiotoxicity, as a consequence of
The inventive NHE inhibitors are generally suitable for treating diseases

~which are m_duced by ischemia and by reperfusion.

meg to thelr pharmacologlca[ properties, the inventive compounds are
suitable as antnarrhythmlc medicaments. '

Their cardioprotective components makes the NHE inhibitors outstandingly
suitable for infarction prophylaxis and infarction',treatment, and also for

‘treating angina pectoris, in which case they"aflso preventively inhibit or

greatly reduce 'p.athophysiolbgit:a! ‘processes where ischemically induced

damage arises, especially on provocation of ischemically induced cardiac
‘ arrhythmiés.._;_Owing_ to the protective actions against pathological hypoxic
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conmedi cation with NHE i nhibitors, also allows th% %%EZOO’J
of the cytotoxic therapeutics to be increased: an

nmedi cati on with such medi canents to be prol onged. The
therapeutic benefit of such d3cytotoxic therapy may be
consi derably increased by.the conbination with NHE

i andbischemic smuatlmscdheo@mupoumds tof therformeid | cor [l used in

Wﬁ&cﬁﬁ@ﬁ&é With¥the e lgieSI BbA éQ% dﬁJ}{%(eQ%n%gobﬂnhiﬁﬁ[B Ccfﬁﬁetcéuular

have an un 'car
exchapgermesanismy gmay bpwseascas anmeg@ﬁmnt for treating

l an haamtealdrychmlw q9chétamRpRluck@edamugB!t by ediseaded Nitduced
are al so sui taH@"‘Mgﬁ%a medi canment for ™ 35 treating

i BUMEAYQr feon BHY- system especial ly of the
central nervous system and they are swtabl e, for

cmstﬁmedéh@ﬁmtmwmmpwndaamay barus@l nookgaINt uang)iams in
o mﬁin SURRNYARBESY déefd fai'&ﬂé gr&{g{ C?{ﬁg%f tlhe organs in

dlsru [ are | nduce
&mrr beforep0d @r@gsmﬁere@,\t?écmq)( of they rempued .qﬁgans for
e@xérapre' M meseémﬁésof peatmaent! wnh nﬁumem sﬁtb@@eqnapﬁysuologucal

st ates of y epre
FRhCiGHEE 2 Bod il Prsk 33 BARSRRIGR i FeBRNT rganism
prredicated with eopipoyndsef the tortriuke | BHE | nhi bitors al one
or in conbination wth other ant’iepileptic substances
or antipsychotic active ingredients, or carbonic
ahing dearBROwnds are oikewiser valuahls eedieamantst havingnipaiective

adtiod when eH&rrth :obfé%'tu@'sﬁﬁél§al%té}3b‘l§1tib’nsoforté‘:&mple on
sodi umréllerpendent hOI‘I bi.car bgnat e exchanger
REIEAT IS8 aNEERNor| STORTR AL JEss8mounds of Che
formula | or Il are |IkeWI se suitable for treating

e R B are, Slordet Hlimn a5 FsbrardhS Ry gt only

tagainstr dainage whtchl:smuﬂe&bw lsmejnlwaad reperfusion, but also

B U B B AL RRE 4 g g ooty i

sancer ethesapyt @k itoe thesapy . o Uaimmans, diserdgrs; agombined

- 'dﬂ?hﬁiétra‘ﬁbn%ﬁi’éé%pohﬁ@s 6¥ﬂﬁ:§ﬁ3rﬁﬂle?ﬂ§?ll i$ §hitél$le%ﬁ?éi‘luglng

r i schem.a r f usi nfla tion

| SHTRIRSHAG, e EOIaNs GITAHS BT BRPYY | Thebraaketion in
tOklc Bfdcty, ebpedsiaibpein ccatiottitity, ph@t @i fmnsé uénce of-

W%%m% REGR B Ack s, BRUAGE Brahe oytotoric

 dhérapeatiesl fo Dednefeased aridfonNhiedicdtioni withr suchh méudicaments to

WL prolbnd el Sfild fRr&3iUtREbenefit of such a cytotoxic therapy may be
“considerably increased by the combination with NHE inhibitors.
The compounds of the formula 1 or {l are espegcially suitable for therapy with
medicaments which have an undesired cardiotoxic component.

In accordance with their protective action against ischemically induced
damage, the inventive compounds are also suitable as a medicament for
treating ischemias of the nervous system, especially of the central nervous -
system, and they are su:tab!e for example, for treating stroke or cerebral
edema -
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conbined with further anticoagul ati ve and/ or
thronbol ytic active 25 ingredients, for exanple 6 March 2007
recombi nant or natural tissue plasm nogen activator,
strept oki nase, urokinase, actylsalicylic acid,
ﬁéon‘oi n anta oni sts, factor Xa antagoni sts,

¢ Comnauads &7ithe femmslad nil aee alsoi suitaple fartthethesapy and

rpmymsanbagarsbsaérs AR P ARGl SRIRY aﬁ;ﬁ.dhnlhém fjﬁfu%ced by

tor a oni s cIo idogrel, tic
eﬁpef%?hﬁlbﬂ@e ‘3; eﬂi@‘ crvBus SIS0 GSRRPRITY oiE treating
wepilepticRiisondlerdyi d:errtmll&nnhdubed\ﬂ dldihlc rﬁth i Sspa‘sms states of

EORAB| I Rt Ton, ety TS GmfiAysROSeE TR 686 Foses. it

NBIEPQSﬁlth) tQ cnmlme HIEU irvestive INHE rifiibiterisrajoae tor om combination

t\hﬁh Rﬁﬁ’ér‘é é’ﬁll'ePﬂc Hub %Héss@oén@@@ %tn@é ?ﬁ@%b%ﬁs or

| era on an Ion O

r ol

ahisr anfiysease dhibitors:T ke, @xamele with mmmaafandnelso

fWIthimiuﬁhler Gihhibitofs cofu i onasotV #he! S AuinlgEsHRIENt Cohloride-
q%%}#m {)er C(l:l %easl;erév§§ which cell proliferation
Pd esxgn BQF B secondary cause, and can
therefore be used as antiatheroscl erot| c, agents

n I ers The n t. .
i cadtihort e nseh copliBsiaCer B-EHIa Jos? 113 keise
IEHabler &mtrsgtl@m dynepcofpshetigsforf exarapenpllergid, tardiogenic,

h%bboléﬁﬂchh@ba@fé?&'i 8h&ck, Cormpounds of the fornula |
or Il are therefore suitable for preventing and for

treating heart failure (congestive heart failure =
) Cﬁ?ﬂomwéof fhaet femuld Erégg?gl?edﬁéwﬁee"eeﬂéﬁis'eer\‘o@ reventing
PR o2 FoatB o @pofe dlisdiiifts cunce. & NHiE afgiren they oan

@lm/mhtblkpiateletfaggregatmn lﬁheifolrdaddltloffhtheyajaa ihhibit or prevent

e egscroeang i §hop Bl b Y oS, of

mflmmaﬂon pBd goagulation |feetiiatmr8.ce3p@ma‘llym1’ oronlellebrand factor
eha%fdﬁfo?nb&g}én% Q@l@cﬁﬁp s' #hfé éﬂBwé &@ﬁét}ﬁpbgﬁrc%‘iﬁﬂ of
ves, compounds o e

essentj a ertens
i pRoReIcoand NAMERAtoR el e ecécar@mtpn@earredﬂ@ed and
elimivdtad Therefort] aasl NHESERBRoRNS! ie%‘éﬂﬁ We%'tlon can be

gﬁ"ﬁ"ﬁ% H'thbl @f@isﬁ%bcgfifq%éﬁ“gﬁ%e 1%n¢§) ﬁﬁma%ﬁytlc active

p@reuhentsf ofort exampat reeombihariti @n batwdl ftissaeu rpdasmﬂogen

S ST o, S, S oo

amagems(tes fa@tpd&atantagemam medicaioahtsosaving fibrinolytic activity,

- ﬂﬁbﬁﬁ@ﬂaﬁ%écéﬁ{shaﬁegw%g&%ﬂd&pﬂbaie§§r95? mmﬂﬁ&@”*a%r Vila

| furo

0] yt Z
ggwgpgﬁ?sjé: omﬁgrgl,,t@g)pmneaqﬁcep@mbmed use of the present NHE
inhibitors with. NCBE inhibitors and/or with inhibitors of carbonic anhydrase,

- for example with acetazolamide, is particularly favorable.

In addition, the inventive NHE inhibitors feature strong inhibiting action on

the proliferation of cells, for example on fibroblast cell proliferation and on
prohferatlon of smooth vascular muscle cells. Therefore, the compounds of
the formula [ or Il are useful as valuable therapeutic agents for diseases in .
which cell proliferation constitutes a primary or secondary cause, and can
therefore be used as antiatherosc!erotlc agents agamst chronic renal

fazlure canoers They can.. thus also be used for treatmg organ
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20 spironol actone or eplerone, may be conbi ned Wﬁtl\blarchzﬂm

~conpounds of the formula | or Il. In addition;

NHE i nhibitors of the present invention may be used

in conbination with cal ci um d6t agoni sts such as

ver apam | diltiazem am odi pi ne or nifedipine, and
allwpemctnhlemﬁnd iypbigiasias, oo exampmf the laearp ahbl the prostate.

£ WrRbudds of SOkl 1 S0 A8RRLrerle SARMRDK nrpuenting and

'(ﬁﬂ'bil'@%ilkfw beachilure (wngpstmeoheartdamumev dCHFeaod ,also in the

affedBRBHBAIN Efevbhﬁoﬁth %'@gb@ﬁ&hﬁr@@%t at?xpertrophy.

receptor types suc
val sart an, onapatrllat genDpatrllat endot hel i n

ait mmﬁr $ésture ONNMHE MHHibItdre s a REKAGELA DrRERIHIN of fibrotic

aﬁﬁ?ﬁﬂ‘i iﬁ%\‘] a&%nﬁi I eiagagcetx'g\é to'ir;ﬂé)nt,fgrotgeating ‘fbroses
dOﬁﬂEdﬂehﬂ aleDﬂlBOfﬂulmonamyrﬂhmsis.l heptic fiteosis, renal fibrosis and

@@e\t%}&ﬁ:sdls ,c’a%i.é vators of the mtochondri al
A

sensit1ve potdassi um channel (mtoK(ATP) channel),
i nhibitors of further potassium channels such as

Kgihce. tHl NHID lé%lﬁlﬁ&&iﬁWﬁ%ﬁat’ée@f it @%ééntﬁ?tﬂg@%'r@ﬂ‘sl%é Cthe

action, vent i NHE>
aﬂQmPPHW%HﬁEteoﬂ%W mﬁamtgeuf%pwentlmg apd ferctreating
i mightbldedpressiird had bahﬁ@\%cafarldﬁdrégiﬁit ion nmediators

olfhot BatRt ek cabilfe ST Mo W . Pulfaell cbBiation and.
i fermuladiopr pasiner ofororthe r dretatraant obf dhgbnlblnamcbressure and
'ﬁrﬁ%@élﬂéy cﬁ’é Hét‘éerif’or gx é@" d%rggg or rhrd W flurefics haying a

bl nat | on ne S use tageousl €r ol

BZiderlike @Cémal |0@|htdlur€mc|samimsiesorm @9, pseumd@stemne
bafagémsrd shei NSE ﬁyﬂﬁb&\lél‘&ﬁlaﬁi@@' b'lﬁdé’bsﬁﬁaéf' bithiazide,

|fnfl uen e on .5 the Sserum.| %protel ns

HERsYAE. (R eéﬂﬁ'ﬂsyetarasem'@ﬁ %P%teﬁgﬂeaxa@"aﬂ%efémamt%en

'.rmms!aommn@foraéblerml mevt be tEabimed beRaLempbheys of the

?h ’%a'nﬁfé e idon hG AE S AR LR, ATan i hay

aisedr yn mqmnblhatnmrdenﬁiascalaanDGrWagorilsis sectangd e/erapamil,

| Sillﬁgfélﬁs alhg)dir.?ﬂét b0 gnfehllﬂ'r:nc# ngh{] vxlnﬁla%(zl? bﬁ]hlbxtors for

strnct re arc IOI’]S i'nduc
RXPENNE | Faraiiby rfmalanré,s lisinppsit,p dosiaopyil ter a:aptopnl Further

$a@TbBIecéahH Retiont paAnéR hRe a'léBjBCI?Gcké}EaéﬁéH a9 ﬁbfd:prolol

It veri inhibitors o f or mul
l{tﬁ@ie?gcr a&&%ﬁsﬂw%aéﬁuﬂwey anginensia meppiorrand its receptor
Bubn@lestsum ad lasartad] ppesarart, %Is’a’rl%@lt bﬁ@hpatrllat gemopatnlat

BB SRbGORSED, B i, SBRRG esbrorgnipgonists

intdbitorat and adtivators dofc pomssluhm rchanmetnisuoly aglibenclamide,

FUARRIRS, ™ azdite,s Abtmuality riBGRlcRC bRl Ypetives

~activators  of the mttochondrlal ATP—sensutlve potassium channel

(mltoK(ATP) channel), inhibitors of further potassium channeis such as
Kv1.5, etc.

As.a consequence of their antiphlogistic action, invéntive NHE - inhibitors
may be used as anti-inflammatory drugs Mechamstlcally, it is the-inhibition
of the release of mﬂammatlon medlators which is notable. The compounds

- may thus be used alone or in combmatlon with -an antlphiogastlc agent in
- the prevention or treatment of chronic and acute inflammatory disorders. =~ - -
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are induced by increased cholesterol levels, for 6t1\r/l§rch2007
preparation of a nedicanent for preventing and

treating di seases; which are induced by endotheli al
dysfunction, for t he prepar aggon of a medi canent for
preventing 20 and treating atherosclerosis-induced

hyper taansbinatiorf opatthersprueseal adfeonad¥artagemshe agerdidalor and

roscl erosi s-i nduced
tﬁ'r o%‘%[%'ggl ?ﬂ?g'rn ﬁ%ﬁ@&étﬁ@p@{;@g on of a nedi canent for
preventing and treating hyperchol esterol em a- and

en qﬂ}sh&hb HeetVioliHG %ét‘NH EgﬂH%%rs Pﬁﬁlﬁ?rﬂ 53@@13% Stidhce on

er usi on

P Ischem¢c¢c re
8@[)3?%{1% nliRGPrateRsd | Jﬁﬁﬁnmﬂ)brfhﬁf%f@é?lt pagemdoyeast for the
t pmhvmuscan@! If@ﬁthehbég?éésrérp oF etherodclenstidi 185AY PelhBSe they

d co e%tnl%ﬁsagear%l E’%t‘cg ﬁ‘"é? p?@{%{% |"I’?é SWM the primary

, tln;qmrhmgerrimeme@seﬁaml satondaay thypedipidehiag| as occur, for

UBIOG! Pl B oAECAYH ENMTEREER, 1 gptine g

rfﬁd!ﬂfﬁWélﬁﬂSf @ducetéalw ngetahe!lc oakharmalitiesreand @specially to a
CaiifiEah reg u&ldmlnﬁhe%ucﬁdﬁﬁfarkﬁd\? Hz@ GnaYRSdARG

F}ﬂﬁ&eﬁ"t&% g angi ot ensi n converting enzyne CE)

ot &R t%&?rm%ém I} thesptase atﬁgﬁpysly find use for

dbetpreparamgpgébfd@pedwﬁqd | eérﬁtﬂbb :tﬁmgfhyﬂ@?cﬁc%sfé&o%muae For the
| [l

ﬁﬁ&%ﬁ#‘é’ﬁt Ofpraefné? B?@?e éﬁ’ aﬁfﬂ\ﬁ@- 3&'&%[88?%%%3 for the

|maparratzon affeomedicanping f@preventingand treating attesbvediénosis, for

'tﬁe ﬁé}aﬁﬁﬁ of tari'ﬁedi I?%ltn%ht fc{)?fﬁ?@@%gmgﬁd gbgfﬁ'[q &ge%%% ﬁlﬂlch

us |1 NCreas Em
Hp@dtbv lnslfeaﬁﬁé f:laﬁlﬁateaoll leyels,| forcthes prreparetion of a

frﬁédibaﬁieﬁt Cf@ﬂ‘PtéVéHtlﬁ WW&PEQ fmgeg%m gﬁﬁlggra;énﬂgu%ed by

redu tive I n
M@V% E"Fﬁ‘?ﬂ A B'Psg'le@ééat!%‘ at @é&@d’(é@“ﬁ%ﬁ%@l’@‘fﬁﬂtmg
agm insatirgndtiicheddi@rosisdadngsd alypeaension, for iteé psepaTau@n of a

HENERTRD, oy GRVERT o REE el e Sk irauose

iombosest sfof dheppmmnaﬁlorg afnd teedicament for qoeverding and
YR3AARASierenARLIPOBITL. VBREC, SALSARTEP. dFSRREISH-duced

I nter at her ogenesl S
inchepys c1dansages, andf tpossiRchemis arepem@m ogapagad for the

érép’ﬁrﬁﬂon cof ¢ Qﬁ&d’i@ﬁﬁ'@‘lt ﬁrd Fé%ﬁﬂﬁgt hfd dor Ofréstiry Miiac

sui t e for ating

hupe el Ao seriamyoRs e ans cangestiveRprt fAlRHOHE), for

the @rep@ﬂaﬂonl neful an frgicnaeste If<§r S prVeRiagd- antP treatlng

. FRRSRRGRR IR el cendEnal) ‘o i R ecnan
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vasaspasies t and ombyovardiak mnfmt:hoas bfiog u dme d rqmmtlcas of a
FRIIAL A foPtreBtiRy tl?é‘ééﬁjdiﬁ't?r% Jn%n?ghg& WL%SI%&\?HE wiftrblood

sugar-lowering substances, preferably with angiotensin converting enzyme

~ (ACE) inhit'gitors and angiotensin.receptor antagonists. A combination of an

NHE inhibitor of the formula | or Hl with a blood lipid level-lowering active
ingredient, prefera_bly with an HMG-CoA reductase inhibitdr (for example

- lovastatin. or pravastatin), in which case the latter induces hf(pollpldemlc

action and thus increases the hypoilpidemlc propemes of the NHE inhibitor

~ of the formula | -or ll, constitutes a favorable combination having enhanced

‘action and reclu_ced use of active ingredient.
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glyburide, glinepiride, tolbutamde, etc., with g 45007

gl ucosi dase inhibitor, with a 15 PPAR agoni st. suc
rosiglitazone, pioglitazone, etc., with an insulin
product of different adm nistgation form with a DB4
inhibitor, with an insulin sensitizer or with

nEgH instamicde NHEinhititiors tead t éff@tﬂé \iretertion atmtt endothelial

Safgs of Vepkil <l TR, Bk ditn ofinel thortls ABIRL e

lﬁmﬁiﬂane of dendotbatial fdysﬂmchmnmakgsahﬂ-llirarﬂmbltmgs valuable

nepf Er op atrL§1t fori gg@\{e.:rfg ﬁﬁe ur op ayﬁ htre%ﬁg[j) @Shé& vasospasms,

rRerinhsHak hwesae labéliseasesar d@%ﬂ@ﬁ‘dﬁﬂa{t hyntarmitienker claudication,
dathefcdRnesRCanY tHtlossiefbsfd rlét?-%ﬁﬁ‘i@:ﬁla‘?fhypéhﬂﬁﬁ{yeénd dnated

th| case, ., the dvan eously be conbi ned
W!@ﬂmﬂw éﬁgﬂ% éiﬁg'ﬁiﬂs -descri bed above under

NI DDM treatnent. The conbination with -a favorable

3 _{‘bﬁ%&ﬁ{é % 2157 Sufiaplpdot Ao frsyfiRidgoBg8ht diabetes
ANSDBM)i \ia. whichedbe expmnplet iBsuline résistanoe cisesuppressedl To
té?ﬁwn?@ %Hﬁéﬁﬁéﬁ@ta@tﬂm@ '%ﬁa%ﬁbﬁ‘/ o?t %ﬁénfl hf the inventive

reper USIOﬂ event s

. fomRQundse it man in dhisy case |hez£%\rc5ahl@t tqm@n‘éyaﬁ: riaem with a
Cbl@lﬁﬂ‘ﬁ@é ARH aslirfoNsIetiA, ﬁ)\fltht Bﬁ éiﬂfdlétfétiéﬂﬁﬁl%ﬂyhﬂea such as

BB e et SolfRBTAL e, TS cEEidee AhisR, vl

d%i?ARahgmnst: such mmlepﬁgmzbh@', pfoglltazbeeh)qmmp awithusano lmsuhn

?r cﬁ%&%ﬁ?a%%%tha?@n%ﬁﬁa%B rbopg?(iﬁﬁ@t& with an insulin

i ons ese ogi cal

-r?@ﬁﬁﬂ@@[@'mﬂh@egliﬂl@@ed over the long period of aging,

such as illness, invalidity and death, whi ch have
made amenable to treatnent wit

b
IR it & iecoaite ATEihRtG effasss.(NHE WALIDS Sounteragt the

' @ewaropmémaif didBetinise o@hﬁ)li%ﬁtldiﬁs bR aROtRheRss Dd Osed as

edicaBefifl or Heventiid abdfFathl dgbetc Tt karanicatons such

Bisgiabieticshephropathyediabetie cteuobnalh? Ldmbetmwaétanopathy, diabetic
grﬂﬂﬁbﬁa%ﬁéthyt gnaggﬂe‘?l s%‘fjdelgagcé@ﬁlg Eg%sg:fongggﬂ (ﬁbfe of

for ex I ha
digbetes: tnytmsp aase, lﬁlnewdnmewyaatag@ousm @ ceadrabingd gwith the

AtidaBEti© '?né&@&rfnbﬁﬂssdeg&ﬁb%oa%oﬂé éﬁﬁﬁf l\ﬂﬁﬁhﬁaﬁé‘athﬁm The

va eact|V|ty to COﬂStrICtOT aX|n? st nmul
FAMBINation itheca davorap q)r@@raggstfﬁttqnhéomre doadinImay be

prRicemari Elgnifibagt iRthisicoated of heal th, can be
significantly elimnated or reduced by NHE

inhibitors. An inportant function and a nmeasure of the
imadditioartocthefprutestivd @ficeicagainstyacutetibehdrhicodvamts and the

R

' §Isg>nexlniblirdirqct Hherapgutically utilizable actions against diseases and
disorders of the entire mammalian organism which are connected to the B

manifestations of the chronically progressing aging process and which can
also occur independently of acute hypoperfusion states and also under

“normal, nonischemic conditions. These pathological “age-related

manifestations, induced over the long period of aging, such as illness,

B -invalidity ‘and _death, which‘__have .recently been made amenable to-
© - treatment with NHE inhibitors are diseases and disorders whose essential
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inhibitors. NHE inhibitors are thus outstanding

suitable for treating and preventing the age- reﬁgpmgh2007
progressive endot helial dysfunction, especially of
intermttent claudication. N inhibitors are also
outstandingly suitable 15 for treating and preventing

heause tee | aging- r@lamje&hawgemar\ﬁtaf ardanse angHneidfifhction and
N men sttt iR e st i
cerdm'm whichs aré tdonhgetetietos furestiondl dapainnent, stoc Bge-aslated
\gﬁ??‘é éﬁgtlbﬁ’%ao? 2&8 Sof. G%ngt %%sz Ce%riﬂ lpﬁaéﬁgaqg'rggﬁc'nse
n@nd BRAGtYHY 106 rthﬁlhkmmgem tagentractiuc andgeldation reactions.
h‘Yﬁi@C’é‘Qé-?éh&ch'd@E}éaségﬁf‘VésorEQ%\ﬁm%gr\%%@hSnd relaxing

are

r
mJ'bM'ﬂ'eB UPsAN ESEABNR) PYOeRRS %thq)parcgﬂgaswlan system and

vwnub of iy aﬁ@bﬂ haslt dandhe ﬁpﬁiftbhﬁttpéllﬂﬂirfaied Bheedfucted by NHE
ctive | Nnni ors .o e

GBffbts’ et rﬁﬁ#ﬁfﬂiﬂ%@ﬁ? § meAsUra Rt e MariSeriek e yaso

wleachmtys iscltlee hleckage onnetardationli cfottde ragetretatedt pragressive

RIS 95 ST B By S by e
rehibiipsnd¥hE  inhihitoes: arg Ithus nut%alydlngb'cwlmle for treating and
tﬂ?é@éi’g Ry RS a?é—rb%%d),%)‘é ésané‘%nﬁ%ﬂ’E@iﬁ'ﬂ § sﬂﬁ\%ﬂoh n :l-:pecnaily
18 Rl raten, NighabUSIscArd 1% puBtandngY Sutable
dantrpéiing and lpeemni Immfafmfw%hgemhéa&%llure (CHF) and
i, é%a“ﬁﬂaa'}@ﬁépa%d'vw et bogiEied R & cancer.

dh dhist easeamdussfuticambiriatiohds evnttnhmbmteaswenaedlcaments such ;

f’aﬁ:ﬁl«@f\%r@fg L@éblgadé,? aﬂﬁfofansﬂ ‘?ecaﬁioxl %n?gg&ﬁ.é@” d OLNEEC?Q Ca*?.
\Ahtagonists.y ete. d|0§owdlérrgetab@wedwq;mabatngemedr@amem} such as

mygbawéstem@nﬁcb %Qéﬁﬁs Th@%ﬁﬂ:fbtﬁws 6Ftﬁé%§ﬁul§rleor Pare thus

ngtalélgﬂth{ ﬂ;ever?t;ng age—reslg?ef ﬁsslune ggﬁgésn %g@of%? Cp(ilg JmE%‘gshfe

wiiipanaidtaining ahigh qualitedl Ifeas means for controlling
sucking parasites |n human and veterinary nedicine,

and also in crop protection. Preference is given in
fMhesinventivex compaundsuare effectiveaihitiitong aofnile békular sodium-

n t n d er.Ln
BashCRniaite o, BT MAEH oo Hmitous
¢fﬁaﬁeﬁsentlafphmaﬁﬂnst%tatberqsgbrossnpltamm; ein.) also in
ﬁfcfs%céénsewﬁrewaﬁ f ! |
o Sty ATBAAE 6 moBErIAGnH! o i
mbocytes or Ieukocytes The compounds used in
accordance with the invention are therefore suitable as outstanding and
simple scientific tools, for example in their use as diagnostic agents for -
determining and differentiating different forms of hypertension, but also of
atherosc!erosus of diabetes and of dlabetlc late compllcatlons prollferatsve

dlsorders etc.

In addition, NHE3 inhibitors are suitable for treating (human and vetennary)
disorders induced by bacteria and by protozoa. The diseases induced by
protozoa are in partlcular malanal diseases in humans and coccrd|03|s in

| poultry
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wi th pharmaceutically acceptable carriers and

additives, alone or in 10 conbi nation With,otherﬁl\/l‘rﬂﬂl‘2007
phar macol ogi cal active ingredi ents or nedi canents.
Medi canents whi ch conpri se ajgonpound of the fornula
or Il or a pharmaceutically acceptable salt thereof

Mhkie bteomoltr}mdistat@chlsd %xf:taolell g e:?eaﬁal for, Icontro!ling sucking
parentera ncr CLul ar ] ntravenously, .
PRAERNEE W hmdrl BTSSR tedicihel, Bl i3, Hr eropargtegtion
blyreﬁemmceablgaven im $histcontod o théndse as ramt agentf agamstt biood-
' h |
PRICGHd BaraRAE H Albah i RBAAEH Mle@Biklc | PELT BUL A

fornula | or Il may be used alone or together with

- PRRbMRESHIC Ak X ChiMalBe S co itioR PSRt AL, YVété‘illnaﬂ/ or

human nedi cine, and in, crop protection.

e
RIRIVe Ui COTPIISing a8 qiggliva ARt & & %“P%H"PFL phthe

|foﬁndla| I amdgl/ and/ar a [pharfaceutidalifldcrepabip talb tieeredd, together
ener i n_an unt_of fr

r eof

U SRRl REb BB Ml (580" sfled Dplofel of in
dtmmbteatum wlthartbalt phammadolagical dctive igrédients ar medicaments.
those skilled in the art on the basis of their expert
know edge. In_ addition to solvents, forners,

é\ﬂegsameatsy whisl scomatiseta epmnauas; f gha fogniay | gt llver a

| 'ﬁtﬁa’rﬁfﬂic@[lﬁcél@r ra&efataﬁlé k8lt PBRSTEBf enfey Usee, ad®inistered, for

f d di t
B BRRIS ol Bt By,  UGBRpLePVBHY. TR T
dmlly,SbyFMawtloar aubadtaneosblyabr diy faosaitablbetranssuianeous

, Ry ¢
FRPRAKATOR, ol el rileldg, Afpidifigs ddrdRbg Y the
cpartmﬂaschamatealstocs ofitherdisordes. Tie cemposnile of the formula | or
r h
":“jE?dé’t B BedPBlong b othqtowit HapREKUI IS b3t in
MelRinAY andonipl ihumean  snedjcisg] uBNGNdN ©ER | Prataetian. The
GR&dicaRrentd @bﬁ@ﬁsefa?jtlve%gfé@lf@tts cmrtherfahhala ragd éisand/or a
nesi umcaglybonat Egoslpt]at .e, lactos e of from
geytically ;acqeptakl % %{eefo aergllyn’ gy @moun
f(bt)hutgato bt parydoseamibe effected either as dry

granul es or as wet granules. 6 March 2007 20 Usef ul
oily carriers or. solvents are, for exampl e, vegetable

thahu exgipientss ares sultable fonrtheodesiresi meslicament farmegation is
jliaF 96 tI%gécsﬂlﬁ’étﬁﬁPﬁte atohY @rb‘%&tssof’fhélrrﬁi Y?ﬂ?}tﬁedge in-
mnistrati on

tive oun S us |
@@'é’i joBdtoseiMentse gel frrmens, eaumfaaabgs% rtablt @xcipients and

maoeetwéumyreéueﬁpl cHibtsz eftsis e;m!slsmlél & Susy, ffcw teB@fnpte
are convertie SusS

@?&Pg‘bgﬁ s, dispersants; emisi %{ﬁe an?%o,ams r]flavonnBs preservatlves

solubilizers or dyes.

For an oral admlmstratlon form, the active compounds are mixed with the
additives smtabte for this purpose, such as carriers, stabilizers or inert
diluents, and are converted to the suitable administration forms by the
customary methods such as tablets, coated tablets, hard gelatm capsules,
aqueous, alcoholic or _oily solutions. Useful inert carriers “include, for
example gum arabic, magnes;a magnesium carbonate _potassium

_phosphate Iactose glucose or starch, especially com starch. The

formulatlon may also be effected elther as dry granules or as wet granu!es
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exanpl e, water, physiological saline solution or gar 15007
al cohol' s, for exanple . et hanol, propanol, glycerol,

and additionally al so sugar sol utions such as 10

gl ucose or mannitol solutiongg or el se a m xture of

the different solvents nentioned. Suitable

pRisefelcaily caralers or solventoage, ffor exampisinidyctanlat droaninial oils

.t@%cﬁ%@uﬂﬁowgpaﬁftg%ﬁgg or exanpl e, sol utions,

suspensi ons or e “the 15 active |ngred|ent
of the formula | or Il in a pharmaceutically

aFeRRiuBBLRNedAs Vﬁé}Ethr% c%rI lﬁ'tflﬁ-xﬁémﬁfshgml i&rattlf She. gctive

or amxture suc r ul IOﬂI’Tﬂ

r SQIACYAS ¥ :c!fnﬁ‘ﬁﬁ%’%d oWHBrt%aﬁub&t&!‘@BSc&UStomaW for this
emrpmsenwuéwcés a@lﬁbllﬁé%t a@ﬁﬁlmﬁf&' %I‘fftﬁﬂw%ra@%lprents are

¢ SPa I8 sclBort prinaba; hs srmasiat Usefulrgpliantsnere, for
i BXample, cwateafnml‘@!slodnglcdl alirme aofution0ot él@oﬁ&l&/o tr example

| 3 to 3%
rhueAit. prBefbt pEeh, Sbrhdiiian ate Sigar i on as
ofllucpse @fkféaa@tﬁl réaliéons) oraglde tah eniktues wérthg different solvents
agh@nfibféd.at i'on depends upon the potency and 25

duration of action of the conpounds used, additionally
al so on the nature and severity of the d| sease to be

t Soidlsd piﬂmhaaé&ﬁbdl ffsrrﬂ@taﬂeﬁs f@gme &Gﬂnliﬁi%tratgﬂﬁ%n the form of
FEleSh Ble, "B PSRIE" Gluiie! isRRRGRRE O Srmisions of the
factivel ingredient of ithe tfdxmldasleor 3Dirnta phamtacsiticaly mjcégtable

%&%nﬂ@ ﬂlé@a@éttﬂaﬁggé @8%919%%8@§ of %@‘F@%‘%ﬁ%kg,

oTh%ggV“HBﬂ@htmaNn if et@qt*lée@u alsar icompristoothars phareaceutical
Ob)(dﬂﬁéhﬁé §uéh§rass%f1f’f§6!a?l% a?ﬁl%‘éiﬁerstéﬁ(?sstéﬁlllz@ﬂst | ditfSiso a

st ance ITHE@ng ter suffer] n?m
Sfapel BAS s adormg iAnyRRely erriains g aefive ingredient in
rnacmutmttoﬁ:uﬁ &onahbyul 0L 1tthe O%E? vidight, th pé’ﬁlcular from about

749 80 BRWSMton " n"an i nt ensi ve care uni tr up to

‘300 ng/ kg per day may be required. The daily dose may

fﬂdédéé%dof‘ tgé Sch0€ iffretiient QB@%’ fo%ﬁ@Lgr K ﬁ%ﬁ?f%ael'd ministered

@Relc theyt |TQH1@RQNd Oéx@dmlresiratanarﬂelpends upon the potency and
Méhdﬂébﬁﬁbt:& bh t@&?@ﬁoﬂﬁbs bt BugBhantafd 8h 4A& Heture

hydr ochl,
.’%% severi fd t?:e dlsease to be treated, and also the gender, age, weight
and individual responsiveness of the mammal to be treated.

On average, the daily dose of a compound of the formula | or Il in the case
of a patient weighing about 75 kg is ‘at least 0.001 mg/kg, preferably from
0.1 mg/kg up to at most 30 mg/kg, preferably 1 mg/kg, of body weight. In
acute situations, for instance directly after suffering apnetic states at

- altitude, for instance immediately after suffering apnetic states at altitude,

even higher doses may also be necessary. Especially in the case of i.v.
administration, for-instance in the case of an infarction patlent in an
intensive care unit, up to 300 mg/kg per day may be required. The. daily

- dose may be dmded mto one or more, for example up to 4 individual
: .doses ' -
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a)
"N (3- Am no-4-thienyl)-N -(4-nethyl-3-thienyl )th|6ol\lﬂl?rec<}312007

A mxture of 1.87 g of 3, 4-diani nothi ophene
di hydrochloride, 60 ml of 1@tanhydrous
tetrahydrofuran (THF) and 2.58 g of N-ethyl-N,
dExpenmeptdl detcriptions artd exarples: room t enperature for
30 mnutes and then adm xed with 1.5 g of

K i sot hi ocyanate. After stirring over
abpample 1.8244Meihyi-héhiepylagnino)td-thiepol3.4-diimidazole he
r xed with water and extracted repeatedly
ﬁﬂ}rggtﬁ'hﬁlgg]acet ate. After the conbined 15 organic
phases had been treated with activated carbon, they
were dried over sodiumsulfate angyghe sol vent was
once again distilled e §F(3-
am no-4-thienyl)-N -
obt ai ned as an anor phdus any/
characterization, 0.15 g o
N-(3-am no-4-thienyl)-N -(4-nmethyT-3- 20
thienyl)thiourea in 20 m of ethyl acetate was nade
strongly acidic using a hydrogen chloride

I t ngﬁlﬁﬁHoeﬁménz?I?JN’-F(hQﬁeﬁlgﬁﬁtm@n ¥l idijr&‘é‘f
ﬂ% ers%rﬂ 11@(6'_3 ro%;ﬁﬁfa?niﬁot%lop%ene d%ygpoc loride, e, 60ml of
2ariiyddbndy | te'ﬂmhbdﬁﬂuﬂawﬂ r(CmFl)H tahden] $8 §- dldfm thathlyBN,N-

nyl )t hi ourea was
id. For further

LB B was s FEhLmAtdlale P56 LR 54 fhen

dadrixedywith N.5 4fndmsthyl33-thieryl\isothlbcyanate. iAftetGstimiing over

: fé;%}?fgg(op'g r ”{He QS&?nf %s”%é@lﬁ&oﬁ?ﬁhé;gééggg% URfifiked with

ovater | anh epfiecisd epeatadlipuiith eifyl aostalae Alier tharoperbined
sorg uﬁl@éses"rﬁgé b'gérﬁirléﬁféd‘ﬂntﬁsédiga%lﬁﬁﬁb‘brﬁ ghey alere dried

r car bonat e so| uti on and cte
SO0 SHTGHE Shh S S6lBEl Wes Hiee aaalt Al Gl The N-(3-
pim$©S4~tml1ﬁ)—m‘-l(¢dnéth9r-34ménﬁlmhmuréaat awagd db‘tamédd as an
I'%’IB ﬁ%gls\l—%%@g ﬁ{jbo and t solvent was distilled
L] 5‘% The residue was then purified by
dadrdurthehchanacteyization, 015 bf bla(mmnms‘ﬂ-rﬂgeaylonm{(éﬂneﬂwl—s—
I
HjeRhiolita i 201 3P eftivi SoEIE YRREHARB SRRV AERIC iha a
diysiregen shlaside gar-saturated ether wolution; ard) the sefid was filtered
iff sopropyl ether. Brown solid, deconposition point
:I]?SC Exa Ie 2: nﬁ% (2, 6-Dichl oroghenﬁ& no) -1
YQ{P%?RH'% BQCH-]qt m@‘t@ RO'BE e _NxHO s
N>--NCl N/-
b) 2-(4-Methyl-3-thienylamino)-1 H-thleno[3 4-d]1mldazole hydrochloride
505¢g of methyl iodide were added to a suspension of 1.2 g of N-(3-amino-
4-thieny[)-N'-(4-methyl-3-thienyl)thiourea in 40 ml of anhydrous ethanol and
the mixture was boiled under reflux for 5 hours. After the solvent had been
distilled off on a Rotavapor, the residue was admixed with water; made
alkaline using agueous saturated sodium hydrogencarbonate solution and

extracted repeatedly with ethyl acetate. The combined organié- phases

were dried over sodium sulfate and treated with activated carbon, and the

| - solvent was distilled oif on a Rotavapor. The residue was then purified by

column chromatography on silica gel using-a mixture of 10 parts by volume -
of d:chloromethane and 1 part by volume of methanol and “after. again -
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HC a)
N- ( 3- Ami no- 4-t hi enyl ) - N - (2, 6- di chl or ophenyl ) t hi SUYRE? 2007

3-

10 A m xture of 1.87 g of 3, 4-diani not hi ophene

di hydrochl oride, 60 m of a@Bydrous THE and 2.58 g of

N-et hyl - N, N-dii sopropyl anmine was stirred at room

t distiingt off éhé wohamt,ncystadlizean dndérediisopnopyd dethet. Brawddsolid,

g aodhchl aromhenyl i sot hi ocyanate. After the '

md%%lf'ggﬁlggh?ggﬁ 1(tgjg:})atééd to 40C for 10 minutes, it was

stirred at roomtenperature for approx. 18 hours, and

1Exhfple 2! 75D16-DRAIGHHEAGMIEMIRS) 1H-MEns %Hgﬁﬁdﬁ%ze

aﬂm xeg with water and extracted repeatedly wth

eP¥diochioldg e After the combined organi c phases . had

been treated with activated carbon, they were dried

over sodium sulfate and the sol venhI s again

distilled off. A cryst i sqy i d* W& obt ai ned and,

after stirring with &/iijtl yl @icetate, was

filtered off. 20 M p.¥65CN b)

2-(2, 6-D chl orophenyl am no)H-?. .@-

hydrochloride 2.5 g of rretﬁyl adi d

suspensi on of 0.951 g of N-(3-

am no-4-thienyl)-N -(2,6-dichl orophenyl)thiourea in 40

nd) of ﬂ?(PMﬂrhWZﬁieﬁ?WQbﬁl&h&d?@p%@%?ﬁiS??‘@;%5Sb|°{/| e?

op a.reflu ense I 6. hours.

HAEER dfsT A S Plopr-SRminaiomtiess: dtmedchiaidricond of

aahhiydedus WHM and 2258 gnmn-ahylaNiNldiismrnglamim wesUstirred at
' r te_salutjon,a

ool Bppepatle Por Y PRREE Brof MRk Cadutd Wl 204 a6

alighlaraphsiws ésothiecyanite ebiter the suixiuvenhad| basreheated to 40°C

t H i i f {

JPERDFfigestithad ShirddaEhodi 1 eiperdtlfs foh 2pP R A8 kS, and

no[ 3, 4-d] i m dazol e
e were added to a

t
s %@'&@nbwa@o distifled oThnabd gihgp Fesidie Admixed gwith yyatey and

aextracidd! répeitedl) Wit &thyDrcatate! e theicotmed et hases
fy hanol .. After t venp

d, | b I t . .
3 B Bl "B Rlta TR, 14y e oD o
psxdfdte:tamhﬂ;@kﬂo@eﬁd\.vattagﬁin distitad \éﬂj A rcrgstaliine! eolid was

1 _ac . 0 agi di ¢ _using a
g, Sbi Srefidad oAb, Sl Sl SctBieuhe fredgon
WApci68007 23 after adding a little acetone, boiled
until conplete crystallization. MP. > 300C. Exanple

3.
) (2, &-3.6ihiehlaphepyiaming)-1H-thienold dglimidazele kydspehlaride

| 206 gl M&thl iodidy Werehaddedito &N stushbhsion 6951 g of N-(3-

amino-4-thienyl)-N'-(2,6-dichlorophenyl)thiourea in 40 ml of anhydrous
ethanol and the mixture was boiled on a reflux condenser for 6 hours. After
the solvent had been distilled off on a Rotavapor, 't'he residue was admixed
with water, made alkaline using an aqueous saturated sodium
-.hydroge'ncarbonate solution and extracted repeatedly with ethyl acetate.
The combined organic phases were dried over sodium sulfate and treated
with activated carbon, and thesolvent was distilled off on a Rotavapor. The
residue was then purified by column chromatography on silica gel using a

" ‘mixture of 10 parts by volume of dichloromethane and 1 part by volume of

S .;rnethanol. After the solvent had been distilled off, a brown.biiy—amo_rphous

produc_t"w_as' obtained. It was dissolved in.a litle ethyl acetate, made
-strongly acidic using a hydrogen chloride gas-saturated éth’er__sqlution, and,
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HCL a) N(3-Amno-2,5-dinethyl-4-thienyl)-N -(
6-di chl orophenyl )thiourea 10 A m xture of 0.5 %1}4%0112007
3, 4- di ami no- 2, 5- di met hyl t hi ophene di hydrochl ori de 30

m of anhydrous THE and 0.492g of triethylam ne was
stirred at room tenperature for 30 m nutes and then
a%%eéiddih ha0.1#9 acefond, 6bofle huptibpbdnplete crystallization.
@ét)hl 3&‘ ate. After the m xture had been heated to

4 mnutes, it was stirred at room

tenperature for approx. 18 hours, the 15 sol vent was

SR 2 R AR A i

chydreeblogdephy on silica gel using a nmixture

consi sting of equal parts by volune of toluene and
ethyl acetate. After the solvent had been distilled
of f, a foany, anorpho product of Hgl p. 143-148C was
obt ai ned which, after g,Hsofl Ified again with
a 20 new mp. of > N G

2-(2,6-D chl orophenyl a
-d]i mi dazol e hydrochlforid : of nethyl iodide
was added to a solution of O. g=0f N-(3-am no- 25
2,5-di nethyl -4-thienyl)-N -.(2,6-dichl orophenyl)thiour

et hyl - 1H-t hi eno[ 3, 4

‘ea in 30 mM of anhydrous ethanol and the m xture was

LGt L4 R (o, oo Mt

Rdtrabder of Otthg ofedidddiamine-2:ahdikethyithiophere ellihxedfaphloﬁde,
exd ﬁﬁq}fe&hﬁﬁ% iRy Hﬁtd‘49y%f tn%ﬁﬁlta meesﬁl?é@'di%om :
organlc es vvere rled over Sso

KT
tﬁ@"%ﬁmt %a§ dminyies cands thesh PAVY ed O -
fcﬁ@lhldrtﬁ)hml Isbﬂﬂoéydnafte eAﬂebmeD ﬁhxtﬁfe ahd qmehclgeaauy:oowc

JohgP taftes & ik Stked &t igBdefingPaie hanpti, fEEnSlrs, the
MWchwas dBtIﬂBI‘EOﬂh; thgltresmle adrabied with datekfansk thehyecul)ltate

Het&F oy AAROE BN Sl bmabdoph e HRcitR) wsn =
avixgire crnsinfing o aqual rpa_rtmby viumgidghienenanst eyl acetate.
9%{5 ééﬁéﬁt A8t then %ﬁdﬁﬁéd ?ﬁ“&'@ﬁmya%‘nélﬁﬁous product of

-armrp reclipltate was

Had: |1|4§ 4@ W2$(pquuggd vehichy |a§tea melltlng, sohd:f%cP Zgam with a

el VBt Biy 3@01(_!;1_| enyl ani no) 4, 6- di met hyl -

Ht hieno[ 3,4-d]- 5 i m dazol e hydrochl oride N xHCI S
‘N N '

_b) 2-(2,6- chhlorophenylammo)-4 6-dimethy!- 1H-th|eno[3 4-dJimidazole

hydrochloride

0.664 g of methyl lOdlde was added to a solution of 0.27 g of N-(3-amino-
2,5-dimethyl-4-thienyl)-N'-(2,6-dichlorophenyl)thiourea in  30mi  of
anhydrous ethanol and the mixture was boiled under. reflux conditions for

..approx. 10 hours. After the solvent had been distilled off on a Rotavapor,

the residue was admixed with water and extracted repeatedly with- ethyl
acetate. The combined organic phases were dried over sodium sulfate and
the solvent was distilled off on a Rotavapor. The residue was then purified
by. column ch'romatography on silica-gel using a mixture of 20 parts by
volume -of ethyl acetate,” 10 parts by volume of n-heptane, 3 parts by

volume of glamal acetic acid. After the solvent had.been distilled off, the
resudue was dlssolved ina httle ethyl acetate made strongly aCIdIC usmg a
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H S a) '
N- ( 3- Ai no- 2, 5- . di met hyl - 4t hi enyl ) - N - ( 4- met hy| S31fgh 2007

enyl )thiourea 10 A mixture of 1 g of

3, 4-di am no- 2, 5- di net hyl t hi opgene di hydrochl ori de, 60

m of anhydrous THE and 1.05 g of triethyl am ne was

s thydragenathloddengas eaheatidutietiyd et Solutivne andtle dMedrphous

"Bttt i KpediiodbRReothe Mg 26827506 at ea o

35-40C for 15 mnutes, it was stirred for approx. 18

res) due was er’ an act e

r ¥pizeeln RydrpelHoddery| acetate. After the sol vent of

t he conbi ned organi c phases had been distilled off,

the residue was purified by columm chromat ography on
silica gel using a sad vent nixtureﬂgf equal parts of

hEyeplé E?zﬁ(gﬂ\pnéf)@ghﬁﬁmﬁiteﬂ&%ih&?ﬁ,egéifenx%ﬁkﬁ-#ﬁg{ié‘ﬁo[s,z:-d]-
e

tol uene and ‘et hyl acetate~NAftgr XHE' sol vent had been
distilled off under r&duged Hssure, a :
sem crystalline 20 oi obt &n€d and was used

wi t hout further purifilcati éh.
2- (4- Met hyl - 3-t hi enyl ami no) - 4, 6-¢t'net hyl -1

- Hthieno[ 3, 4-d]imdazole hydrochloride 0.97 g of

nmet hyl i odi de was added to a suspension of 0.34 g of

DRXN:(BIARRo Z3-dimeting i thieny Nt ety ieiiowiegur o

aAi mixore ofi 1 ofadiydiamiso-2;Srdiméthylinidphéree rdibyydroehloride,
o ¢ !

O iU ihydROIRY THE pli 185 oP Mithvianfihé Shos Bfireg at room

riegraratufe dor 3@ miputesvand then admlxmﬂwltaluqa& geoludimethyl-3-

aAhieryl BotifioSrinatét AferaAdirHturd WIS RERRA3H 85-40°C for 15

sol uti on, an Ex.tr et hyl acet ate.

ke doRES sEHeA Tt sreoRr T bStu e tolvent Was Alien ff and

sthef residuenwat radihixdd with lwstet ianat @ﬂré&é@ﬁéq_eﬂédlyt Wéth ethyl

‘ ek . .
SRR A5 N9 I o Ree B3 Pfoed i oen
ghstiliedi offy the nesiduer wasfputifieddy soluynrv chromeatofraphyybn silica
S0 50 g, Ol BB, At
Hthe selvehk had deerdistliedooft updenegicad pressuse, asemicrystalline

toili wak abtafied/aste vadidseankitilt fetMs puificatisied a brown
crystalline product. mp. 159-164C." The product was

dissolved in a little ethyl acetate, made strongly
&yi di c 2-(-Metiyli8/thiemdamind) o, 6-dime -3 AL thietiofd 4] Rhidalzole

lytion and heated to 5 precipitate the
g’&g\ﬁ‘ﬁ@cﬂ* ol ored, crystalline end product. M p.

9397 g methykiogide was added to a suspension of 0.34 g of N-(3-amino-

BTN N e 0 0 m o

anhydrous ethano and the mixture was boiled under reflux for.6 hours.
After the solvent had been distilled off on a Rotavapor, the residue was
admixed with water, made alkaline using an aqueous saturated sodium
hydrogencarbonate solution and extracted: repeatedly with ethyl acetate. '
The combined organic phases were dried over sodium sulfate and treated !
with activated carbon, and the solvent was distilied off on a Rotavapdr. The

residue was then purified by column chromatography on silica gel using a

_mixture of 20 parts byvolumé Qf e_thylr 'acetate and 10 parts by volume of n-
“heptane and .3'pa_rts:_b,y volume of glacial acetic acid. After the solvent had




10

Nx HO SHN1 HO S 10 a)
4-Met hyl - 3-trifluoroacetyl am not hi ophene 609 ngy (5:March2007
0.83 m) of triethylamne and, after stirring for 10

- mnutes, 464 ng (= 0.307 m250f trifluoroacetic

anhydri de were added to a 15 suspension of 300 ng of
3baen ndistiiet: tdify | trinirafibye nender dllsopropyl atieydafforsledHE. brown

i i had abated, th i Xt ul
BOREINE GRAE e 158 0B- 0 B At o e 3 hours
ahbe| ppduclowes digsalved fin ghiitiepethyt acelate,swiaderstrangly acidic
b,wgﬁ éjhﬁﬂopbﬁ%hﬂr[?e %éges@mké&eﬁ it Peﬂ“@?sﬁi'ugéﬁ b8 thdafed to
et hyl . acetate, the Organic phase S washed once éJb
wakesipitate thmbowpishrcolored, caystalipa esdHreduet. %P'dz%gs :

once again with water, the organic phase was dried

over sodiu fate, and the sol vent i.Still .of f .
ThEemblR b1 BB YR RGN BN ok £ rizole
obydrookldride a dark. oily-anorphous product was used

for the next stage without further purification. 25

b) 2-Chloro-4-nethyl-3-trifluoroacetyl am not hi ophene A
solution of 3.2 g of chl grosucci gagide in 50 m of

gl aci al acetic acid a%e_deropwi se to'a mxture

of 5 g of 4-nethyl -S-S f | Aor Gacet yl am not hi ophene in
70 m of glacial acetic acHd, a he 30 m xture was
f

then stirred at roomtenper r 30 m nutes and at-
50C for a further hour. The sol@ént was distilled

of f, and the residue was adm xed with water and
adjusted to pH 10 using 2N NaOH The m xture was

-&xtra&_ﬁgﬂhﬁ%ﬁm M&etﬂﬁﬁﬁﬁétﬁiogﬁ@ﬁet he organi c phase

wat er and. dried. over sodium sgilfate

ARy K g ol hietndaming @, | aliroplimingsTgr 10’ minutes,

15

20 -

25

30

35

okl ocodiait, b smamSiatganier s i ©
SiReRs e iRt Satticd menvunorsBRey st aphydrous
VBHE®not the cixothermin deactioar had bbateal, dihe niktune wast stireed at
b L0 Aoy 10 Sl EHOSG e
Solyantohad cheen distilledt aff] the opive residyelryas| dissaleed in ethyl
acetate, the organic phase was washed once with water and once with
dilute hydrochloric acid and once again with water, the organic phase was
dried over sodium sulfate and the solvent was distilied off.

The 4-methyl-3-triflucroacetyiaminothiophene which was obtained as a
~d'ark.oily-an‘iorphous product was used for the next stage without further

purification.

b) ,2-ChIbro~4-m’ethyi-3-triﬂuoroacetylaminothiophene

~ A solution of 3.2 g of N-chlorosuccinimide in 50 ml of glacial acetic acid
-was adc{éd dropwise to a mixture of 5g of 4-methyl-3-

trifluoroacetylaminothiophene in 70 m! of glacial acefic acid, and the
mixture was then stirred at room temperature for 30 minutes and at 50°C
for a furth‘er' hour. The solvent was distilled off, and the'_--'resid.ue was
admixed with - water and adjusted fo pH 10 u'sing 2N NaO_H. The mixture

_\was_,extrac’:téd using ethyl acetate, and the organic p_hasé was washed with -

'wa_ter and dried:over sodium sulfate. After the solvent had been distilled off, -
a dark-c_c'_)lt_)'rgéd. .' 6i_ly- product was_ obtained and was ch'rqu‘atographica_ll_y_ :
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400 ng of
2-chl oro-4-nethyl -3-trifluoroacetyl am not hi ophengl\v/\llgrrcgzom

adm xed wth 1.5 nl of hydra2| ne hydrate and then
stirred at 50C for one hour.26he mxture was adn xed
with water, the solution was extracted using ethyl
aPuiitigd: oan gilica geb rusing @nppigionveixtuees 86 d Oopars \hyt Molume of
didiukree asgt2 q)aa@ BRI of e fefing. Witfeh éﬁ\@ts%fve | Th‘a@f been

t’E'SHﬁ%"g ﬁﬁdé‘eﬂrPa%tl‘@asagg%“@%% ﬁd% Eﬁ-‘ 'ﬁglg]redsgl

chI oride-saturated di et hyI et her, and the sol vent was

SheLl Yot Bty P BN ARt SRR ™ S22

. n‘ﬂ@(@ mgox‘/\a@hlmdm lxmm;d@edmﬂummace&ylmlﬁnmwhelm wede abeixed

Péﬁl ihed hi(’ir‘altt% Sﬁd%&n slhﬂ{aai %t%eccf%ﬁﬁg hl%r The

rovvn red
viabturg wasr é@meqeﬂ wabu\uatpraﬂte ﬁp&ﬁ@newaecemr@ct@d using ethyl

 OesdtarsaRd tH@érgﬁhld ;ﬂ'ﬁas@V\ﬁés \AFHSPIBB%WE@M& Eﬁﬁﬂé SEfE acid and

gr.oscopi ¢ so

E‘%}fﬁgﬁ Wﬁl? g\ht p‘éﬁ?ﬁ' y&%qdbe ozgaa phase ad been dried over sodium
Sulfater i- wasetrage- §trtbr|igly! natidics abmgoeuyamgbﬂ éhigtidé saturated

SRS e R e Sdivant wasgintied 9 b Retpporgunder

reducednpressuses eAitar distiling affdo @ substantial estest, thasnixtite svas
CHd?ﬁ%& Saghfir Phtﬂ étﬁylrﬁd&%?t‘ésarﬁf? gbtng{ FaB BB 6% 8@ .Piécpmf in

g sol Uthﬂ 0]

P coirsgaf ayh lcfz rwn@p lated rﬁw&ta@ §ﬂwateﬂeogs mﬁjsghcszwas
Qf ltefed hbﬁpi’é}ﬁalﬁn%ndml%d%féﬁé’d etg\es 8ésibEREr aor" ARfRG over

ture m nut es, the organi c phase was
't nllr': 3\%'\’/%8 3@’&“’%% aqueous phase was extracted once
rownwealorads chystadlires, diygossadpic Sblid. Sumlimation peirgan2e°C

. phases were washed once nore with water and dried over

sodium ‘sul fate, and the solvent was distilled off.

dli ng Z-Ghqug-‘!smﬁﬂmlﬂmyl isethigoyanatehi ocyanat e
Wtrﬁiﬂ@@ N{z?e pared Yrdm f(ﬁSSq dtﬁj ﬁﬂn’ind"%ﬁhﬁs—q ﬁ'l‘é"tm}ll'ﬁ)?ophene

furth catl

t
H ) %gmwylﬁne(@l@ﬂd%r%\dmﬁéﬂhw waterhvas added
Hl‘mp'wkeamﬂﬂn 5% mlrﬁﬁeﬁtcﬂa%mr@ Hé ﬁﬂiheﬁém a solution of 0.57 g

oF SKELAR bdORn SRR iy bl ?f ¢80 il o mellone ghloride

ARl 0.64q of mmprmsgaaesrhe rmixtae wae stitred st robor tenﬁperature

R L g I S

phaeﬁwas sxtraciedyomea edre ithi methylie chiloddecdbei combined

 BigdriE %h%@é? Helré gfa‘éhéﬁ orlde E’@ Wﬁr ?%szlq{rlegj %’r s;bdium

a0
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and at
sulate, sand éhe $Q!V%'itaWésodl§|tlﬂ$@h@ﬁ angotwaﬁtsmtlwty, the

lﬁo%ﬁlbbi@ihtéfdbtalﬁéé ifh hmsrmy HiCa WRTK dillRas %@e&"f&h e ffther

an%@?))ﬁts :yﬁ&ouq fL‘:%her punP Xatl acetate. The | n§ ol

e) N- (4-Am|no-3-th|enyl) N’-(2-chloro-4-methyl-3-thienyl)thiourea

- 0.55.g of 3,4-diaminothiophene dlhydrobromlde was added to a solution of
_ 051 g of N—ethyl N N-dusopropylamme in 30 mi of anhydrous THF, the

mixture was stirred at room temperature for approx. 5 minutes and the
solution was then admixed with.a mixture of 0.4 g of 2-chloro-4-methyl-3-

“thienyl isothiocyanate in § ml 'of_ THF. The reaction mixture was stirred at

S _rooh_': temperature for 3 hours and at 40°C for 10 minutes. Aﬂé{ it had been -




was filtered off, and the organic phase was wash
wth water and dried over sodiumsulfate. After %‘t%ﬁ%mhzom
sol vent had been distilled off, the product 5 was
purified by col um chromat og2&aphy on silica gel using

a mxture of 1 part by volunme of toluene and 1 part
bleft/td stemdobvernight, theesolventawds distilled off,hand dhey epgidue gvas

b i St | , . ) .
Nﬁ%gtégfmﬁhg@tghgéﬁyﬁtﬂﬁied( Elfﬂg h?ﬂayloqcﬁqtate. Th.e insoluble fract!on
msesyiliered off, pnd; ther erganisspiaseavas gvashes with waler apd dried
S e e ol 20 A or

5 s AN P BRI, EPEREAloGEAIN 1 SUFA S5 U Tgh i o 1
ppan|byevsiamef sitpluehie! and depdrhbp voluneé cfethyd acetate aHl, after
ok, SO 49 BeR id e (h the 18- RaRRA6 i RAR-(2-chioro4-

Nerfethyithienyd)thiobiearyas obtaiedt as harystallinesolids hi enyl ) t hi

Opf gaqh8_+bzepl of THE and a sol ution of 51.08 ng of
I\Ml'iﬂrgﬁél%?)ﬂ @bf water. The resulting dark solution

10 was stirred at roomtenperature for 2 hours, the
sl Ven2—(2@1|0|$—&1:ﬁéﬂ1?ﬂ3-ﬁiénﬁﬁﬁhiﬁid)ﬁﬂ HehieAofs, Adfimidizoled
t ter. After extraction with ethyl acetate, the
%iﬁ%ﬂ\ﬁﬁloﬂﬂﬁse was washed with water and dried over 20
sAdsoluticrubf 408.4 Wit ef pitblaenesulfomy! bhibridedn &livd tafldrdydrous
o ) e / _
OTHE NG IS8 o g B g stonsg 197 mo
15  pef N=(4-BineBithienyf)-N't@ychloroet-meshylinienythioursa o) 1Bl of
. of - ; I ‘ i > etH Ifi
Ot 489 sefuih AP0 SO 3 2 of et rouling
usarkrsaldinnowas stiged atdoom tanapesaturg far émﬂ% Jhefpdyent was -
, V@i%tilﬂil% affrmfi!i ﬁwﬂfe}sﬁmwﬁi écﬁﬁié@dol/viitm mfwylAfanr&tmtaetialmdvith»
e, str acidic using. rogen, .chl orj .
GRS BbERIR cthePicinls BBRRE WRSTHESERg ofith MAIEE A drjed over
20 t$adiamosypifates Afiey dhe dulvent chaak bees adistiliedi ofi, epiesides was
oyt . e : - :
iR DESUAA B clibon SSACH B0 b i QF 20 s
- Hby Nolumag Bf £thiyli anedaleol19 parjsibycyalumiedel Rineptang, |3 parts by

K 8 " . gm
: (’\?vfo("héﬁﬁr'\r/]afr’] g!&ﬁ%cg%l éiﬁr e_lsz Ehe eluent, which was then distilled off

7 \ -trlfluororreth%L{’)lhen I&.thio d
- wirdergeduged pressre; Aisraus FPREINOUS BrRdHBLVeR laipgd an
25 aﬁdfﬁjifﬁll\l\feﬂﬂﬁ(bmw aﬁetallt@-a_izﬁ ﬂ)alfedrgtr%nglyracidiﬁ using hydrogen
o Myl - i i sopr,opyl anj ne 4.n .of . anhydr o
kbl gRbrmatlated iiSEheE, Tk daRIigRtieR Bl dhoranous
- floydrachlotiouteidl, safid witieh sdparated out  was brought about by
scratching. M.p.: > 300°C. : |

30 Example 6: 2-(2-Triﬂuoromethy|phenyiamino)_—1H-thieno[S,4—-d]im_idazb!e R

hydrochloride

x HCI

N '
. == H
L H _
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T4, o8 utrigy A, i o) Belt

S with 0.58 g of 2-trifluoronethyl phenyl 6 March 2007
i sot hi ocyanate. The m xture was stirred at room
tenperature for 3 hours and at 40C for a further 10
mnutes, and left to stand a8room tenperature
overnight. After the solvent had been distilled off,
te re éﬁzrémiae—%thliﬂny@el\m&ﬂnmmtmnemwbhenyi)imimeb with

gP;B’b hadlgmn?&%SbHﬁné 'b‘ﬂ%df@ﬂ:l%rﬁlﬁg%éf réd%@ i é;’lﬁ{dﬁge of

P e 95 é‘regkyb‘NMr@'ﬁPPm'anﬂiﬁ@ i $0uBhef alvmadrwsfrHﬂ gad the
ohiixiars! wakestirRsd Qﬂ@dﬁ?ﬁetﬁﬁéﬂaﬁdr@%?ﬂ 05Alnef8s, and then admixed

gg’lﬁtﬁnﬂy@%l ﬁﬂé @?‘U?@%ﬁ@lpgﬁaﬁ lé@&&pgﬁaﬁt@gﬁ&% mjxture was
estiyed aatetadra. te@ip@’hﬁirélfbe 3 dlougs adndnae. 40°22 £3i28Gurthkp 10

it pbd Jedit SR d BORT oA ARl ahernlott After ghe spivent

16ad been distiled offu tire sedidum wascatmixedkwith . Batet antl Sttfacted

Wafth éﬁﬂ%&é@o"ﬁnﬁeﬂ{e‘jﬂ_g @?bi%ﬁ'éﬁtt@ﬁ SR fiflerbi%R, 3rhe organic

solutil o

aRRaRs: Wasnvashe w«m wgtecrranrd dided mven pogdivem puifatel dhe salvent

i Waéﬂlsﬁlleafoff'rédﬁi #HedreajdiRl Wad plrifdd B? cBiltHn hr dbhg on
ter. After Stl rlng It ro etoiﬁﬂ rature
|

Yoo lere i lopart by
veclumadbfieteyl adetatewat er and extracted with et hyl

F}fs Ifhe SbiiE fws‘f/ﬁ?g#% the ‘organi c phase was

over soO the sol vent was distilled
off 25 and the residue was purified by colum

by 01T EBITHALSIHiehlhefyiRind)2A Hdighold ltdi{gr@

dI 'ﬂé ol une o acet
ydrgc B @ne and 3 parts by vol urme of gl aci al acetl c

amsbluwrt ef 1@5@3 bf/ qbwnesulr@ww r @b :rwis B0 PAHF was

R dies T éwftggq BRbaFeek TS sopation of 20bimg af N-(3-
arh'mlo—écﬂueayle +{2defliosethyighenydithiduseaiin ﬂiimﬁ of THF and a

SuptrE o 7 BAAG LA L, PP 3 Warete AR, G, room
|temperaiures @indl houes, thgisolventwast distilled: offpaind theresidue was
RS8P el R ISR i, e

Ahganic ztg'nqge,_mas cﬁ edover_sodiym sulfate the solvent was distilled off
and the residue was purified by column chromatography on silica gel using

a mixture of 20 parts by volume of ethyl acetate, 10 parts by volume of
n-heptane and 3 parts by volume of glacial acetic acid. After the solvent of
the fraction which had been identified by the LC-MS technique had been

o distilled off, the resid-ue was dissolved in a little éthyl acetate, made

~and the crystals were filtered off after having been left to.stand overnight.

35

strongly acidic using a solution of hydrogen chloride gas in diethyl ether, -

'Crystallihe solid, m.p. 194-196°C.

Example 7: 2-(2,6- Dimethylphenylamlno) 1H-th|eno[3 4—d]|m|dazole
' hydrochlonde -
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a) | 6 March 2007

. N-(3-Am no-4-thienyl)-N -(2, 6-di net hyl phenyl ).t hi ourea

was obtained in a simlar manner to the nethod
specified in Exanple 6a) 5 py reacting a m xture
prepared fromO0.74 g of N-ethyl-N N-diisopropylan ne
in 40 m of THF, 0.8 g of 3,4-di gpagot hi ophene

di hydrobrom de and 0.47 ¢ of 2, 6-di et hyl phenyl

i sot hi ocyanat e. Crysta solid. Mp. 188-191 C. 10
b) 5"% ;

2-(2, 6-D net hyl phenyl am no)ﬁll—l—t nol 3, 4-d] i m dazol e
hydr ochl ori de was obt ai ned | | ar manner to the
nmet hod specified in Exanple 6b m 380 ng of

- N-(3-am no-4-thienyl)-N - (2, 6-di net hyl phenyl )t hi our ea,

135.4 rrg of NaOH and 287.3 ng of p-tol uenesul fonyl

2 o | Bo-ARiS Aubighhnie SR Bng i fniotred 0

Hvahiabtained4n df simitiazoarnertipdheahithdddspedifeid insbxample 6a)
ﬁﬁ{ géaz?““ﬂo- ixtare, %”‘-’1";‘?& frop Q74 Qf?fu"c’;reé%‘ﬁe'%"i "% J"Qg]m‘“e
w4 @ il af rTéb“-.Q» Y @f rdiamipgthiepheae difydrabremide ‘and 479

d{:D% dfro 01 mM) of NNethyl-N, N 25
g?l n?of THF, 0.8 g of

3, 4- d| am noth| ophene di hydr obromi de and 0.496 g of

20 O B AR Bt R ! 1

ZixclIQdJiDﬂdeuorophenyl ani no) - 1H-t hi eno[ 3, 4-d] i mi dazol e
ﬁ%gﬂuﬁéﬁ 4% a %%Ia?%éh g) ﬁBd § e&ﬁ&ﬂ‘% E@nigle 6b

?'y an? g%ﬂrfl i ¥ '?ﬂﬂﬂngﬁz h@@')n‘ﬂr@%@ﬂﬂ@%ﬁﬂ'ﬁnwmma

813538 Mg of NAG-armNgds . 3311@’ dfp-Biudhdsuifoapiechibiide yCrystaliine

gsmbosrténcee I\PpyStSalloLbne substance. M p. 296C. Exanple

2-(2-Chl or o- 6- net hyl phenyl ani no) - 1H-t hi eno[ 3, 4-d] i m da
7 SplV8!" 95 B BiflGiotbpHehylarhine)-1H thlewoﬁ"tl dlinfiddzole

‘ smsfd;m@thy]p@gm andﬂé’ reacting a mxture
ﬁ8gI@(|

- hydrochiorlde

- XHCI

>N Q
L

a) 'N-(3-Amino-_4-thienyl)-N’-(2,B-diﬂuor,ophenyl)thiourea

was obtained in a similar manner to.the method specified in Example 6a)
by reacting a mixture prepared from .0.74 g (= 1.01 mi) of N-ethyl-N,N-
diisopropylamine in 40m! of THF, 0.8g of 3,4-diaminothiophene

| dihydrobromlde and 0.496. g of 2,6-dimethylphenyl |soth|ocyanate
‘ Crystal!me solid. M.p. 135-140°C
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HC 10 a) ‘

N- (3- Ami no-4-t hienyl)-N -(2-chl oro- 6- net hyl phenylﬁﬁl}dﬁfcgzom
urea was obtained in a simlar nanner to the nethod
specified in Exanple 6a) by3feacting a m xture

prepared fromO0.74 g (= 1.01 nl) of Nethyl-N N 15

dib) s op Rel@yG-Biflunsophemiamina1 Hrtiiend)3 2-dlimidazole hydrochloride
A : ; o

o v et ) BRI MaRAEE RoRSietn 38 SoSefiod, ) Rlarple 60
sy, 398ng 13- 1Mc(8-amino-4-thienyl)-N'-(2,6-dimethylphenyljthiourea,

280 2363MgOsFONSOFEARY [1TREN g oflbhélhéﬁé@llf%nﬁvr ghioRbda sgamne

hydy ochl or,i.de Q.was obtained in a simflar manner
t%@f)ﬂt@{‘ﬁ%dw?pgg%fged in Exanple 6b from 170 ng of
N- (3-am no-4-thienyl)-N -(2-chl oro-6-net hyl phenyl )thio

u . nd, 119 7. £ oo -

o Example 8 P or bR AIEnepaduatt: fHrinienalu-simidazote
Vhpdroshride. 25 Exanpl e 10:
2-(2,4-Dichloro-3-thienylamno)-1

Ht hi eno[ 3, 4-d] i m dazole hydrochloride \ Hx HCO S ~
NHG@ HO 6 6 March 2007 31 *fjCmvet hyl

3-acetyl am not hi ophene~2- cAr bci_>|<yl ate was obtai ned by
reacting 471 g of netwyl| B—N cH

3- am not hi ophene- 2-car Nat e \_wi/t h®226. 64 m of
acetic anhydride in 500 ni Hg;r{ Mene. Col orl ess
crystalline product. Mp. 94-9°% b) Met hyl

3-acetyl am no- 4, 5-di chl or ot hi ophene- 2- Gar boxyl at e was
obt ai ned by reacting 19.9 g of nethyl

PR SR s i

| wad 2btathedin @hdintilat onandeyr ttthe frh@fgodltsp%ﬁiécg{n ExHoplcs6a)
e ing un re condi t i pn

O rodofi 3 Btk iocBBaiad ol 0Efa o Hat BadhBcpt NPRyENN-

odifsopropylanainieduia \é nir yaft aTHF ze@.8ign ef hyjl4-dihimiothiophene

Skphrsbrofifiesitd 07 ot Shiotd BmelhlifEryy lsothiveyapate

doivstallate splid: M.p) 188-d40fG. hydr ogenating a mi xture of

25 g of nethyl 3-

35°0 Y208 Poitp-5-methyiohanyh-TAthisnofs,4-dimiadzele hydiochloride |

‘was obtained in a similar manner to the method specified in Example 6b

from 170 mg of N-{3-amino-4-thieny!)-N’-(2-chioro-6-methylphenyl)thiourea,
56.4 mg of NaOH and 119.7 mg of p-toluenesulfonyl chloride. Crystalline -
substance. M.p. > 310°C. : '

Example 10: 2-(2,4—DichIoro—3—thie_nyiamino)-1 H-th‘ieno[3,4—d]imidazole

~ hydrochloride

S N H x HCI
H . o .

S
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9.5g of triethylamine and with 10 g of palladi umQu. 42607

carbon and room tenperature and 760 nmHg col.umm
(standard pressure conditions). After the calcul ated
amount of hydrogen had been 3tsorbed, the catal yst was
20 filtered off, the solvent was distilled. off on a
Ra} av aldethyhBchdetdaminathiophens-2-carbokyile zed under

FERictrea by TERch 3 d b Ml ARG thliond Scddélime

~waith oB?éﬁﬁé‘w wf @cetiei aghydridsl dni §80aml of gtadiengt Kalorless

SergslliineatoAGet! M. NdLk8eHI ophene- 2- carboxyl ate in a
m xture of 50 m of nethanol and 50 m  of

concentrated hydrochloric acid at 60C for 4 hours and
ab) r ooietiye BReIehiEmNd-a15-dicHRYSthiophensei2«tambexyate

filt d, ‘th I t distilledt bout. f

ek Bl e, S0 SLhoih PagdlBighiblens-z

achtbdxylate ‘30 10@& mir pétchisrofeme with t €7.8dnbofdf sdfilfuryl chloride
i _ L

M4 ek 12030t SIS Ry, SIS ot APC 6P Bloure and

bsubisestently bpilmgy uptereefiyx conditions for 15 minutes. ‘After the

Sttt BEGPHRLINEO RIS R desidiie (A RPythliked in emy%acggate.

~sQl ution of 4 f .Rotassi um hydroxi de in 150
- fyéia"lﬂ?d%‘?!'drl&Pui‘?'g'a?rgi éi ons for 90 minutes. The

m xture was coql ed to 60C and approx. 170 nl of ]
et bR o 2 s EE e
cwas obtaingd hiicatalylicallydusirogendting a oukiupe of &5:9 of methyl 3-
WQMW-Q,SQ ‘Cﬁ'%@‘“fd}rf%@%—?%ﬁ’g??@ﬁé biﬁxlébﬁtrhlorbg éghanol,

re was stirr . .mnutes an
oIkl ttabylanding prewith (e alaraliadiyrer @py carPOn ARp room
omprsis s 70 g cohmiphcia st gt
Whuitdted amounh s BvtroaBn i Bhen ahibed: the Galyst was

ditieeet off ctheSsohvetitwassdistilidcoff ancg Ratavapor had dhe perduct was

- RREa0E BhBRLNERILT 1o pur 11 cat i on and wae Stored

Welorlessacrystalline substance: tiV.pe 143477,

. 4-Chloro-3-trifluoroacetyl am not hi ophene 10 was

obt ai ned by addi ng 2. 29 ﬁ of trifluoroacetic anhydride
@ a eyl Iemino-4clforthiophrned-eATBAKYPHY hi ophene and
4vds dbt@ihedl’ bptdtitting AesoittidP ofl 7¢f of amens oBlacétyfamino-4-

blaroucpbiarsr resriaiets T g At & S0 ) B ichahat afd 50 m

dfstohdettratéd , hyadrdchlbicr asiddat 60I€ ddnmikdsbusst and at room

temperature for 2 days. The mixture was filtered, the solvent was distilled to
about 1/3 of the starting volume, approx. 100 ml of water were added and
the crysials were filtered off after stirring at room temperature. Crystalline
product. M.p. 62-64°C. '

e)  3-Amino-4-chlorothiophene |

was obtained by heating 19.9 g of methyl 3-amino-4-chiorothiophene-2-
carboxylate in a solution of 16.4 g of potassium hydroxide in 150 mi of
water under reflux conditions for 90 minutes. The mixture was cooled to

- 60°C and approx.- 170 ml of aqueous 2N HCI werecauti_ouély -added

- dropwise with stirring and while maintaining the temperature, in the course

~of ‘which vigorous. foaming took place ~as a consequence of




15 water and extracted with ethyl acetate. After éﬁ%rchzom
organi ¢ phase had been washed with water and -
subsequently dried over sodiumsulfate, the solvent

was distilled off. The .desir®3 product was obtai ned

as an oi material and was further processed w.thout
%qan cHig #nixture wps stirred for a further 30 minutes and

2 o@:olbd; lthe rb@oﬁn tp”rééiPHé‘!'eoﬂ%thb?éH B! th’ﬂ'ﬂ?ﬁﬁrﬁe was adjusted
Qn 1? 1 J%CSH ’i‘/@ or osucm nimade in 0 )
{%g’ﬂ Sl e 6 dimese withtmethylane; elyoride.

td' he sombiriesh ongariic Prases We@'vﬁdhea with water and dried over

10 ¢

15

20

25

o SolHSARGE! $haTul b SNERE i eanisilestot cbran il was
f ebtaived wanﬁatlmdawdhohtafwﬁiev enirificatiordiaatli Whe dtéred under

o%{- ol 88 a'ididtHbe adm xed with water and extracted
% et hyl FSh}acet at gag the organi c phase was washed with

vvater and dri ed over sodi um sul fate, and the sol vent

W@S di at(Bhlbﬁﬂ3CtﬁﬂuorEB@e F%ﬁhl&ﬁﬁe urified by colum

SWeB B HeAN addind #éﬁ&%ﬁtrﬁﬁ@'r@agc&yp{“aﬁr{y%ﬁgﬂ&n%semon of
n2lgepf Sraminaad-chiorothicpHenemahtie4.541g bf tR&hiABAMNY & L48mI of

Hﬁ)@g npound. Crystalline conpound. M P.
bggempg Am no- 2, 4-di chl or ot hi ophene A m xture of

mthgmafc @amlqn CHhe mixtire was thencstiresdyatitiono témperatare for
a:!’;lchmﬁ@ thé %I%nﬁvﬁ%ﬁm off! Qﬁdhl%‘ugrl%%ﬁ‘iu%ow%een Wg?twnh

avin

t
Sl A SR P NI ik et e dhe roatAS PRadmiachbesn
V\ﬂaeh:ed With watst ané swaequémtwu%a Bléhs it s@ﬁ?é %8 solvent

3y AP B 985 Bl P i il an

-ovas fgthertpaocessedsweithalit fMther purfficaién. 6 March 2007 33
i) 2,4-Dichloro-3-thienyl isothiocyanate A sol ution of
of 3-am no- 2, 4-di chl orot hi ophene in 15 m of

0..66
Bt hy ?%ﬂ@'chhrwﬁrmﬂumcaﬂdwulmmpnhm over the course
A sbiutiinnet a4 g%faf\lfﬂﬁférgéﬁgn&hmgae%nn% fli dﬁé\?&aﬁ%ﬁetlc acid

hi ,
e Hiotavis \oith \SArHRG Hio 2050608 oF 2.3.g of 4-chioro-3-
ﬁhﬂwbaegtgmnlnéfrﬁ@iheﬁa ] Iamgnﬂfof diagiel E\@@ﬁ@%\%iqirtﬁeoﬁﬂture

et G at A0 %SEHR0R FulREES i ulenine e oivant nasctiled
d'rhedzemdueewas mdmmned withgwaiter mﬁtﬂ&ﬁﬁam@daﬂm%ﬂﬂﬂ acetate,

o e RSB B e 8 St

apdathe golvent aNaﬁardtstdbldo pffd Theodesiduansas quirifigdt byi cslumn

- eARshitography BASsilieR get Lisiny o Hixtubd (IO JaMs' by Viume of

- 30

- 356

ener ati o ns
- toiiene and 2 parts by volume of n-heptane, and removed from the still
_ unconverted monochloro compound.

Crystaliine compound. M.p. 56-58°C.

" h) 3-Arf|ino—2,4-dichlorothiopheﬁe

A mixture of 0.26g of 2,4-dichIoro-B-triﬂuoroacetylaminothiophehe and
2.0 mi of 80% hydrazine hydrate solution was stirred at 50°C for 1 hour

~and, after having been feft to stand overnight- at room temperature,
- -admixed with water. The mixture was extracted with ethyl . acetate and
- washed with water, the organic phase was dried over sodtum sulfate and

. the so!vent was dlstllled off Crystalhne sol:d M p 50-52°C
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i)
N- (4- Armi no- 3-t hi enyl ) - N - (2, 4- di chl or o- 3- t hi enyl X WFESh 2007

rea 15 was obtained in a simlar nanner to the nethod
descri bed in Exanple 5e by 88acting 0.84 g of

3, 4-di am not hi ophene di hydrobrom de with 0.8 g of
2,4-dichloro-3-thienyl isothiocyanate and 0.49 g of

t hyb- i ine in THF. Crystalli
el AN ablo ™ Crystall e
2A(spluticDi fi0.66 ¢ of-3-amimy-Latrdieljorothiophene in 15 ml of methylene
i dadhd AL By Y SRS fngebc gr o
2Bikiumetiienasshisided GBS < seduinyi fydipgen carbonate
PORSRSE e g 1057, dpuabsgans Ay s
 Frors T PRl VES 2at Bour AN T ATIG PRSI fPraVLeg the
| aq@ecds phasetveas ektractedstwite mporamvkith mathyiens cllwlmide. The
R e
wauléate, and dhe eglvent wasrdislillad ot Tiye isatbioayanate tyas obtained
Oh¢ %”dérk%t@g‘.’ﬁig?ﬁ%ﬁﬁ dWih tﬁﬁfseier@ilﬂntg,r wad re¥eted further

sodi um sul T er the sofvent had beén distilled
ontbowbrermgs;@esraAMSao purified by colum
chromat ography on silica gel using a m xture of 20

5 L A B Y 58T ol ™
awasl aidained éh @esimilanimarinerds thhanethiosit dédosibedfif Exareple Se

CBY AEacurl s B S iRl ABRERT Sy RERRHTle iRty 0.8 g of

. I . SSO acetate a
nadedighlpemgtthienyt diisothinaygnatedr cjsh Ch#8igi deof3s N-ethyl-N,N-

SaisopRpan R AITHEDCHRIRe pitfice Mt Ahbimsteon of

the " anorphous hydrochloric acid salt was brought

about by scratching. Mp.: > 300C. - ------ ---

-k - - -2-(2,4-DichlofoBthitnyRiHiino) IH-thiema]B @-dlimidazole

lfqu;nggl QL0-4-nmet hyl -3-thienylam no)-1 Hthieno[ 3, 4-
- 9B#% s1 ~--N H cI S is obtained by addi ng

sAtsolationdof 608 drmp yafr pdelnenesulfonyt chiprideiiord o of anhydrous
: g . )

Z’F'lflgﬁlg% QHdé’@l dr |E? _tg_at mixtur g%apr%?q from a solution of 157 mg

° i
tofi Bhid-aminasBthienyiol <2 dicblpthisibthiestemin 15 mi ol THF

ndh $6L8EN of 'Sﬂd!?mﬁycéﬁmr‘i’fin iing Bf vatst. Ofhel Fedifiting dark
establ i shed. After t

_ e suspensj on agl% een 1 stl[reg
aSolylimmwasystired (ateraqsm tf"?&ﬁ!??”’?h I <o MY e SPVENE JVas
adistilsadoffamidethe residue was admixed with water. After extraction with

| ethyl acetate, the organic phase was washed with water and dried over

‘sodium sulfate. After the solvent had been distilled off, the residue was
purified by column chromatography on silica ge! using a mixture of 20 paris
by volume of ethyl acetate, 10 parts by volume of n-heptane, 3 parts by
volume of glacial acetic acid as an eluent, which was then distilled off under
reduced p}essure. A viscous amorphous product was obtained which was
dissolved in ethyl acetate and made strongly acidic using hydrogen chloride
gas-saturated diethyl ether. The crystallization of the ~amorphous
hydrochloric acid salt was brought about by scratching. M.p.: > 300°C.
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repeatedly with water, and the product was dri Eddﬁa%%zom
air stream Colorless crystalline product,

deconposition point from 180C. Pharnmacol ogi cal data:

15 Determination of the NHE BAhibition Test

d rigti his test determ ned the recovery of
't ar"?Fﬁ age?ré CSJOFB# -Msthy-Sthienylaminayi H-thienefd,4-and

t lflimida®odyery occurs in the case of functional NHE
even under bicarbonate-free conditions. To this end,
the pH, was determined wusing the pHsensitive
fluorescent dye BCECE (Ca bi ochem t he BCECF- AM
precursor is used). e}>_§p‘were initially | oaded

wi th BCECF. The 25 sceAace was determ ned

in a Ratio Fluorescence pect ter (Photon

Technol ogy International, § unswi ck, N.J., USA)
508

at excitation wavel engths o and 440 nm and an
em ssion wavel ength of 535 nm and converted to the

"pH, by nmeans of calibration - curves. The cells had

)-1H-

2tbnem[3;érxﬂgnldaznlm hygiractdeside Iexarhple Bﬁfh 408 rﬁl{‘?ﬂfvaﬁaﬂm the

i i racel | ul a

s U0 o e M B TG o
NHiregd atreem tamiperature dor bépuw)the 6olzdSWasa‘lIllem;d)off aofti wanshed

crebbatddiewhh el AndHHE! r@dﬁét%as &fedTihear? H{P%&%Hﬁﬂtiolorless

alsr eladingaeby am@ah&ﬁaieﬂ SédieMm R glénézﬂﬁ Ratd) sb %gtloﬁ’% a

r at f the recove was
f Se‘@ﬁﬂﬁrporﬂ ggﬂ ecobrgpgglmn Pﬁlnt "PVE ﬁ@rﬁbt es for NHE2

"and at three mnutes for NHE3. For the calcul ation of

ot tency of the tested substances, the
%Wo‘ﬁ&t&ﬂﬁaﬁ)?

15

20

25

" 30

: -35 .

S wer ‘ally investigated in buffers in which
conpl ete or absolutely no pH recovery took place. For
Q%R ﬁﬁ@g@ the cells were 5
Incutrﬁtr@&@ﬁ'g‘fﬂﬁl@ﬁ)@’n% gl ning buffer (133.8 MM Nadl, 4.7
mM KCl, 1.25 nM CaCl2, 1.25 nM MyCl2, 0.97 niM
N@%[—la@gcﬁ ioa3 MM NaH2PO4, 5 mM Hepes, 5 nM gl ucose, a
pH of 7.0 is established using 1 M NaOH). For the

“determ nation of the 0% value, the cells were

iTimiss et diternsinedathef rré@ovelwféﬁrthé liptraRelliNbE f}sllil mﬁjﬁi after

Rl Apdo 11 yE5hvery; ko T fgpeiof dunclonaiNHE eien

yndeodicarbongteifide tonditisnes Tabihis ked, disé niH;| whé KSthrmined

.- %@gﬁ@%ﬁ%ﬁﬁélt 8f¢lfbré§%n?%ryge%§wg¢alﬁﬁoé§hem &e BCECF-

AM Preeursar is used). The cells were initially loaded with. BCECF. The
BCECF fluorescence was determined in a Ratio Fiuorescence
Spectrometer (Photon Technology International, South Brunswick, N.J.,
,USA)_ at excitation wavelengths of 505 and 440 nm and an emission
wavelength of 5_35 nm and converted to the pH; by means of calibration
curves. The cells had already been incubated in NH,C! buffer (pH 7.4) in
the course of the BCECF loading (NH,CI buffer: 115 mM NaCI 20 mM

- NH4C, 5 mM KCI, 1 mM CaCl;, 1 mM MgSO., 20 mM Hepes, 5 mM
_Vglucose 1 mg/ml BSA; apH of 7.4 is established using-1 M NaOH). The

intracellular acidification. is induced by addmg 975 w of an NH,Cl-free
buffer (see below) to 25 ahquots of the celis incubated i in NH4CI buffer.

| -"-The subsequent rate of the pH recovery was reglstered at two mmutes for
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at each tested concentration of a substance was

expressed in percent of the maxi numrecovery. Th6eMarCh2007
per cent ages of the pH, recovery were used to 15

cal cul ate the I C50 val ue of BHie particul ar substance
for the individual NHE subtypes by neans of the

pN&tr b ratdi \gsnmilmlltes foRéEHEZ andExdathpee rmicates( fdrBEES. For the

- wﬂallyemveﬁtﬂat@dom bvifwom mghscmb@woabe@gm no pH
3?eco\0€ td)ék Iaﬁ:‘e”%r' ée leté\ M%@é{?&yoﬁdd'!@) ftReNedIR Were

1ncu nF&ia. go ﬁ@wgﬂ R@@%ﬂ%ﬂi@f‘n gt %hé% mM

r@émﬁl‘BZRﬁnmdﬂ@bJ 0.97hmM- NamP@;;posa:i i, NéHp_me.aﬁan
TBoBhe, S0 JSRRSIHLHY O LIRTReITHIN 1 pEAROH. For e
edetyenylinatlbhuof thvee 0% ofalus, i the, cdlisomiene  incutited ,in amiNg -free
tﬁbfft%ﬁ’@@@'?wlchf%gchld@%hax?’ mi KEP 1985 i Taci>1.25 mm
tMgﬂ'a&%?rmMJ%HP&m 845 O K0, M Higpag SmMeglupsse, a
pH of 7.0 is established using 1 M KOH). The substances to be tested were
‘made up in the Na*-containing buffer. The recovery of the intracellular pH
at each tested concentration of a substance was expressed in percent of
the maximum reco\!ery. The percentages‘df the pH recovery were used to
calculate the ICs value of the particular substance for the individual NHE
subtypes by means of the program Sigma-Plot.

- Results:
Example , ICso (NHE3) -
Example 2 0.22 uM
Example 5 0.15 M
Example6 . } . 6.51pM
Example 9 143 uM

Example 10 ' 0.32 uM
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nis zero; one or two; where R5 and R6 are not b
the sane tinme hydrogen; 20 or Rl is thienyl] vrh:%tlﬂmahzom
substituted by the radicals R5 and R6 in the 2- and
A VNO20060261R8 and R6 are each i ndependePdTYERFR009000836
met hyl , ethyl, cycl oal kyl g having 3, 4 or 5 carbon
atons, vinyl, ethynyl, fluor ﬁ chl orine, brom ne,

trifl uoronet hyI SF5, met hoxy or
?ﬁiﬂé}'sﬁ%\lmg‘l}%kyl having 1, 2 or 3 carbon atons,
trifluoromethyl or CH2-CF3; 30 X is CH2, 0, NH or

S4O) n; V\,here R5 and R6 are not
bgth aﬁ”ﬁ%;@#@ﬁtﬂ%&oﬁbﬁ%&& R2 and R3 6 March
2007 37 are each i ndependent |y hydrogen, fluorine,

‘chlori ne; %91 methyl, CN, Od4, -O CH3, NO2, NH2, =
R R8|s

-CF3 or -Y- methyl trifl
CH2-CF3; VY i N O, RHor S(Om
or two, R4 i$_hy }eml net hyl R2 yehopropyl
cycl opropyl metryl—mr C\;lg-lg CF3; and Ar rrac,e ti cal 'y
accept abl e sggt an'd a trifluoroacetic abid salt

or onet hyl or
IS zB#0o, one

~thereof. 10 2. ?npound of the fornuI@ as cl ai ned
su

in claiml, vvhere Rl is phenyl which i Ibstituted

by the radicals R5 and R6 in the 2- and 6-position; 15
and R6 are each independently hydrogen, nethyl,

e‘f"h?re cycloal kyl having 3, 4 or 5 carbon atons,

vRhy| :sqiﬁeuwwmdﬁ rsor;umnuteahbptn@eadreargrﬂseand Re Rethe 2-
cyano aﬁdré Oléfef %rret hyl , SF5,

R5 and R6
are each independently hydrogen methyl, ethyl cycloalkyl
having 3, 4 or 5 carbon atoms, vinyl, ethynyl, fluorine,
chlorine, bromine, iodine, cyano, triflucromethyl, SFs,
methoxy, nitro or —-X-R7; _
R7 is alkyl having 1, 2 or 3 carbon atoms, trifluoromethy!

or CH,-CF3;
X . isCHz, O,NHorS(O)y;
n is zero, one or two;

where R5 and R6 are not both at the same time hydrogen;
or : :
R1  is 3:thienyl which is substituted by the radicals R5 and R6 in the 2-
: and 4-position;
: R5 and R6
' -are each rndependently hydrogen, methyl ethyl, cycloalky!
having 3, 4 or 5 carbon atoms, vinyl, ethynyl, fluorine,
chlorine, bromine, iodine, CN, NO», friﬂuoronde_fhyl, :SF5,
" methoxy or -X-R7; : -
R7 is alkyl having 1, 2 or 3 carbon atoms trrﬂuoromethyl
o or CH2-CF3; . o *
_X . isCHg, O, NH or S(O)n, _
. - .n_ iszero, one ortwo .
_ where R5 and R6 are not both at the same time hydrogen B
R2 and R3 : - - - : L
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‘trlfluoroa etic acid salts thereo

met hoxy, nitro or -X-R7; 20 R7 is al kyl having 1,
3 carbon atons, trifluoronethyl or CH2-CF3; Xis 6%@5[12007
0O, NHor S(OS; nis zero, one or two; where R5 and R6
are not both at the sanme ting7hydrogen; 25 or Rl is
3-thienyl which is substituted by the radicals R5 and

R6 in afee e’bchanddépmmlyomydegeﬁndﬂﬁlﬁnmedmmfne bromine,

I e 0

fluoriR8, isthelhyhdiflunrometisyl or EdHGFsON, NOQ
trifl u?roneiglﬁml' @Fﬁ or@(ttjgoxy or -X-R7; R7 is alkyl

having 1, car trifluoronethyl or
CH2- CF3; 35mX |s'3@ﬁ£° Qne aHwe, S(On, nis zero, one

OR4t WOig ﬁR?e% aﬁéith WHO%yder A EhSlIopAIBIrhet®l or

hydrogﬁa and 07 3 are” each
i ndepe &t 3y hydrogen, fI uorine, chlorine, brom ne,

endyd ,phaNnaCelticallyCaicepicBle bR, andF8 tifluoibaestic Rivid ssalt

nﬁteg% trifluoronethyl or CH2-CF3; Y is CH2, 0, NH
0 m 5 mis zero, one or two, R4 is hydrogen,
net hyl , ethyl, cycl opropyl, cycl opropyl nmethyl or

Gri2- CR&co uﬁd@f@ﬁ Ié?ﬁé'cléu%?‘?ﬂﬁf%@rb%sa” and a

A conpound
oMeMBe fornula | as claimed inclaimi1 or 2 where RL

i R phﬁ@)ﬁhéngl Whidhs |ssy@5éﬂtm@ﬁe§y e radicaigdRs il RS ianthe 2-
in t —pOSIti%Hd - posi tion;
R5 and R6
are each independently hydrogen, methyl, ethyl, cycloalkyl
having 3, 4 or 5 carbon atoms, vinyl, ethynyl, fluorine,
chlorine, ‘bromine, iodine, cyano, trifluoromethyl, SFs,
methoxy, nitro or —=X-R7;
R7 is alkyl having 1, 2 or 3 carbon atoms, trifluoromethyl

or CHo-CF3;
X is CHz, O, NH or S(O)p;
n . is Zero, one-or two;

~ - where R5 and R6 are not both at the same time hydrogen;
or . ~
R1 is 3-thienyl which is substituted by the radicals R5 and R6 in the 2-
and 4-position; :
'R5 and R6 ‘
are each independently hydrogen, methyl, ethyl, cycloalkyl
having 3, 4 or 5 carbon atoms, vinyl, -ethynyl, ﬂuorine,r
chiorine, bromine, iodine, CN, NO», triﬂuorome_tﬁyl,_ SFs,
methoxy or —X-R7,;
R7 is alkyl having 1, 2 or 3 carbon atoms, trifluoromethyl

or CHo-CF3;
X |s CHa, O, NH or $(O)p;
'n . iszero, one or two;

- where R5 and R6 are not both at the same tlme hydrogen
R2 and R3 ' §
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15 R5 and R6 are each independently hydrogen, rret()hlwarchzom
ethyl, fluorine, chlorine, brom ne or
trifluororrethyl where R5 and R6 are not both at the

same tine hydrogen or 20 RBg s 3-thienyl which is

substituted by the radicals R5 and R6 in the 2- and
4- posi tareneah amdbpefdently eﬁ?dlrogedepmwiﬁ@t | hiBYiAE 0dfBmine,

2o PSR ot at
the sarf®Bti n%m%iﬂylog@nprormthym @Hg-GBs;ar e each

hydrogen angs gHphay Ily acceptable salt and a
trifluoroaceti clzﬂzj\m 3@2 é)?'ﬂereof 30 4. A conpound

of the formiMa | l%lgem.anmtwn one or nore of clains
1R4 2 a@dhgdrogeheChfdnyir ogtnyhe

2T % o O_Qt il asfn nohw HEBBRoBA, cyclopropyimethyl or
I—I-thigrrﬁ!_f 3d] i m dazol e,

2-ehd, &- ﬂh@hhaue@qﬁbﬁlc}g?gfigﬂ@biel salt and a frifluoroacetic acid salts

,ﬁé},legﬂo[ 3,4-djim
2-(2-cnl or o- 4- net hyl - 3-t hi enyl am no) - 1H-t hi eno[ 3, 4-d] i
m dazole, 2-(2-t(fluoronethylphenylam no) 1

"'3t hi eﬂoéc;?né ISHd ﬁ? #2848 fula as claimed in claim 1 or 2

2,6-d enyl anm no)
ﬁf%no[ 3, 4- d] i mi dazol e,

2R(2, Gsdgﬁér!éﬂfvﬁﬂﬁﬁ%"sﬁﬁkﬂ‘aiedlby the radicals R5 and R6 in the 2-
H-t hi eno m dazol e

2- (2- cANS PR ‘hyl phenyl ani no) - 1
H-t hi eRﬁ[a’:hd4RG] i m dazole, 6 March 2007 39

Elr§ﬁ| gdgl[gh %- _t 7 lngénﬂ@))ﬁy%rogen. methyl, ethyi, fluorine,

2-(2-chl or och!om H;rbnﬁne br trifiploeormethyt; 1 _
accopt SPS RoPRRE SRS bORLMEIAEGEH RN

t®ereof. 5. A conpound of the formula | as clained in

oR¢ Of!sfmﬂﬁemﬂ vﬂ’néﬁ 'i@s&bst!tﬁtedq?] ﬁﬁ? édléﬁ% ‘F{é SHd REM the 2-

the group,of: di chl or ophienyl am no

H t hi e?'Rff@ SH m dazol e, 10

2- (2- dR6 @nd-R6 et hyl - 3-t hi enyl ami no) - 1

Hthi enof 3’aAfészégt'1 d%%lependenr{ﬁl( hydrogen, methyi, ethyl, fluorine,
chlorine, bromine or trifluoromethyl;

where R5 and R6 are not both at the same time hydrogen

R2,' R3 and R4 are each hydrogen
and a pharmaceutically acceptable salt and a ftrifluoroacetic acid salt
thereof. .

4, A compound of the formula | as cfaimed in one or more of elaims 1,
2 and 3, selected from the group of:

- 2-(4-methyl-3-thienylamino)-1H-thieno[3,4-d}imidazole,
2-(2,6-dichlorophenylamino)-1H-thieno[3, 4-dlimidazole,
2-(2-chloro-4-methyl-3-thienylamino)- -1H-thieno[3,4- d]lmldazole
2-(2- _tnﬂuoromethylphenylam_mo) 1H-thieno[3,4-dJimidazole, -
2~(2,6-dimethylphenylamino)-1H-thieno[3,4-d]imidazole,
2-(2,6-difluorophenylamino)-1H-thieno[3,4-djimidazole,

E .2_—(2-'chI_e_rdéﬁemethylphenyla:mino)-1 H-thieno[35,4-'d]imi_dazOle,' Tl
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2-(2,4-dichloro-3-thienylamno)-1

Ht hi eno[ 3, 4-d] i m dazol e, and a pharnaceuti cal |y

acceptable salt and a trifluoroacetic acid salt

thereof. 15 6. A conpound ofaghe formula | or Il or a

pharmaceutically acceptable salt thereof as clained

| B-(BedichlonmBethighyldnaino}-1H-thierfo[8 drdjimidazelea

mélg carrent 20 7. The use of a conpound of the fornula

or of its pharmaceutically acceptable salts

ag- (2+®1|!0refﬂ -iethyhS-wenwaraino- 1di-thiemo[3,4-djimiiaizole,

p [ h r : :

oRERS BB AP Booptib"Ealt 7R B Biflfoqcetic acid satts

sﬂ'@é?ﬁfrel ated respiratory disorders, sleep apneas, or
snoring, for the treatnment or for the prophyl axi s

ojé acute and c rofghc ren 25 dj sor(gers of acu

renal REAMRQNGoidne fRrpuiad asAiaimed,in ghe or dPO'E‘PfOf claims 1,

iﬁt&ahdﬁabeledtedffmmtth@@romofor the treatnent or

ﬁ%%ﬁ@ baphegPlatilok FRORIBES Hidimfioralf rer vous
Zﬁmoroﬂ-mtf%i?dbmmmmb)ﬂé‘btllilend{3,éﬁd](mlﬂazole

hmﬂfTGXCItabl|lty hyperepllepsy or centrally induced
convul si.ons, of disorders of the central nervous

4r&2, érﬁllcl'dfsros&ﬂaﬁ;ayl@ﬂvn%)ralr'ébren@&ﬁwsamI@a.%o @nd

6 March 2007

Pt o gRRymbeeutidaiy t 4 éﬂﬁﬂb 8hlt PAIRP Y | tAflliGroatbti@ cabi® salt
'S

gd c?ronlc damage' t o, orders-of and indirect
(f'ae of organs or tissues which are caused by
|schen1c or by reperfu3|on events, of arrhythm as,

S ot SR T R g5

st thienegf aau@lalmeﬁ l@mlor Borefof pHaimmsatietthypéon usprgs a
Jnddiek it e hyperplasia, of fibrotic disorders of
internal organs, of heart failure or of congestive

heart failure, of thronboses, of disorders of biliary

funct i The ﬂéelﬂff%ﬁtéém Buld oFft ﬂfé\f\%ﬁhh%sl érf 1l or of its

di,sor ders,. sultln endot hel i al sfunctlo
RIERTRCED a@abi%ﬁ% S Giaiiegiin A oLl OF Fleims 1 to
rfafcmrpraparlimg atmedlt:amhtrﬁunt theftr@é'tmént or prephylaxis -of disorders

R0 R, Sloet AR PR deS hietd Boneas or of

f&ﬁ\orlﬂﬂefq@ ithe dneatrment of for the giropihyaxis fof racpte: apd\ghignigrrenal

%ﬁﬁrﬁ@& of ra%ﬂ?é’t‘él'f&l gafll?rb 51“6? ERRInIC RS "Bfure! %Tr SthRtestinal

preparation o I canent use I n su

shclionsonfed tbedeﬁatwﬁmmpaylamgroftw &?%P&?SW of
@ssanﬁalrrﬁpbmmn fer cﬁg@uﬁst Idﬁgthég@eﬁtﬁéiaheﬂmwssgyﬁem of
B 5is Whien oS A ENE Riskatex Ry BySatnldpty, o ceftaly
induced convuisions, and of disorders of the central nervous system, of
anxiety states, depressions and psychoses, for the treatment or prophylaxis
of acute and chronic damage to, disorders of and indirect sequelae of
organs or tissues which are caused by ischemic or by reperfusion events,
of arrhythmias, of atherosclerosis, of hyperéholesterolemia, of diseases for
which cell proliferation constitutes a primary or secondary cause, of cancer,
of prostate hypertrophy and prostate hyperplasia, of fibrotic _Hisbrders of
internal organs, of heart failure or of cbngesti\fe heart failure, of

_thromboses of disorders. of biliary function, of mfestatlon by ectoparas:tes
~of disorders- resultmg from endothelfial dysfunctlon of mtenmttent

claudlcatlon of protozoal dlsorders of ma!ana for the treatment of shock .
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cytotoxic effects or for use as a diagnostic aid

The use of a conmpound of the fornmula I or |1 or oq a{ch2007
10 pharnmaceutically acceptable salts as clained in one
or nore of claims | to 5 in4Bonbination with one or

nore_ ot her nedi canents or active ingredients for
pok gighetes anddatecdarmage fiiom disbates aaqueor chronic inflammatory

pﬁ%@fﬂ&é@%r&o?iﬁéjb%&%f& e‘hS@érﬁéﬁ%Y gijéde\‘\%ng and storing

Sl ee resp |rator ers

o#fangn'amsn&r %9'09 H@eﬁﬁw&ﬁw&n thgrpreparating qfraa mqﬂrtéamgnt for

olisadntstrgiodl epe@iibas ra?ﬂabrgiaﬁ ﬁé@m&ﬁésfor%e% 8ration of a
ure,

| fRlicdnt of pliveRling dia8 stated Mt Shends fenpregenving health
peog yrblongingife) i ahfobl the Obnapaﬂlmneof af mediaamnnit #or reducing

hﬁg@éﬁé‘é@&glo‘?ffoﬂ:s%%@ #{Oesilgﬂéentral nervous

Sorders from CNS
hypereXC|tab|I|ty epllepsy or centrally i nduced
cgnvul shengsed™l &f DAl SofPfthd Nforhfith M #! 8PeflV%FSof its
é tem of. 20 anxi etg st at es, de ressi ons an
p 5%%%%’"@ ag¢rptablesalisms @alnpﬁdaﬂhymwrmor@fof@éajm 1to

aﬁdh combimatiothanitiy ené r rﬁ‘tbl%%tﬁ@l‘ ﬁaé@f caﬁ*ﬁ&lt’sﬁﬁ'dcﬁ% ingredients
ans _Q ar e

R Wi o ieedReRl i HeRRPENT S pioR YRy Rrah dkordsrs of
ateisp!ratmy alrive| sleepireigtpdrebpiratoredidcedem, stdepdbpneas;sor of

Lé}i%rln é'fmh%eﬂréatﬂ{e?llt ok %P{Heorgrgﬁﬂpl%&i Otgft %@é@ ﬁ?‘lg e(?iﬁ'rpxlrsﬁrenal

a@iaossleé%t@& acioenal feduee %mfmhmmcurenah fedurﬁercy off intestinal
ld?é?ﬂlﬁtﬂiono'b@fiﬂﬁthé)freaﬁ?éﬂt Jr%rlo\éhflagfs | argﬂ(’}@l&?a \é@ssure of

tion

DSy LC P 45881 f e bl OB SYoh, o

r@swckermgvﬁlchmeemﬂd’fdiml Ccals éré)@;ital@iﬂty Oéclz)llepsy or centrally

G54, sk St o Bk Gy b St o

amftxietamtaaMeSsnons dnd lpslyebosex; fdrethertrediment or prophylaxis
O PR Ta erpomB dihgod to, diforts, BF SR fidyBe Bealeige of

‘Qregne or tissues M@@cﬁ aey C@Wdab;ép%ﬂi”@lfmomrdiy repestiisicmevents,

fdf farﬁ%mihs of hﬂié?ééclé’ﬁﬁisatdf W@e%ié&?&%&rﬁi‘ﬁ BF RiseRkss for

anent or preventin

- tion _
| a@ycfﬂ QP&B&? sralion &oeﬁ%tﬁg%s apamqsv&&ewm@ammﬁ, gicancer,
ofchrosiats hypedtrdpHye and 'prostaté Myperasiaa b %rtﬁfc disorders of

or du cytotoxic ef f

T Bagi o 0haRER RS bl 5F | Soibasfve, hgty faflure, of
gheonizases; | ofalbiliary adysfpnetione eﬁllnfestaimobyaectﬂpmrmﬂas of
Idisdta8reYestitig fim ‘égﬂkﬁ'ﬁehél gygﬁgncﬁ)no %ﬁ 1@%1;%&’(33{ claydication,
Wif tRfotezpal diserleranefmalaiia,dor ithe tiaadment ohsbock,oof diabetes
Rirnfdate &&na@e'ﬁ’di'h idButes f4 "6‘? chh cﬁﬂ% ﬁﬁféﬁ'mﬂétory disorders or
rophyl axi s™of 1 npal r e nt o respira

or the preparatton of a medicament for preservmg and storing transplanis
for surgical measures, for the preparation of a medicament for -use in
surgical oper'ations and organ transplants, for the preparation of a
medicament for preventing age-related tissue change, for preserving health
and prolonging life, or for the preparatlon of a medicament for. reducmg.

cytotoxlc effects

9. The use of a compound of the formula | or Il o of a pharmaceutically

~ acceptable salt thereof as claimed in one or more of claims 1 to 5, alone or -
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drive, of sleep-related respiratory di st ur bances

sl eep apneas. 5 10. The use of a conpound of the ¢Harch 2007
formula | or Il or of ,a pharmaceutically acceptable

salt thereof as claimed in ogg or nore of clains 1 to

5, alone or in conbination with other nedicanments or

ait cumbin”ﬂlbﬂdmﬂﬂbﬁrerfrﬂédlﬁéﬁi%'té Be acﬁvém@jréai@ﬁfst férqsrepanng

t he treatne ro xi s of no | 11

B inb AR ERR ko O RE T B Proy s of fpgimant of fespiratory
ptaversfaleemelated raspieatbabdisturbbhcéder sieép apnehsi med

in one or nore of clains 1 to 5, alone or 1in

conbi nati on with other nedi canents or active

i h8r edTbauUSe af@ campend afithedformdiackordhor bba phlaenaceutlcally
téé‘@éﬁiﬁﬁlb ééﬂt ﬁefedf'é% di’élﬁl%m’i'na&‘t‘lé prqcﬁé ‘Hf%la?r?lg 1‘3@ 8 “élSne or

renal gl sorders, acut.e renal ure or o

r Bggm ﬁﬁaltleflémﬂhethfz medigameptsoer actinipsiedicats, fcnepreparlng
f @ medicarneat for thé fre@fméntrpropRPdkisFisniringccept abl e |
salt thereof as clained in one or nore of clains 1 to

5, alone or in conbination with other nedi canents or

att.i veThagsedif antsnpdwnd @frtapaformgla loortedr carphéirmhaceutically

B anbTER tyBrepR LS RIMINEN i e AR oF Blaims 1 1.5, alone or

\ﬁ@t@mbﬂaay%legpmc@@ameatWeactn@dngrecbemtg fon preparing

&4 hﬁfdabé{rﬂeﬁfffwrt_ﬁe @rfeaafheh rhs g?ﬂswmg ofbchifdfan chronic
eut i'cal

f | | t
B Rordast. ol on e G ChenTarts sl ke 1 1o

5, together with phar rmceutl cally acceptable carriers

ran, TeRer Ok EXordiou ThB oA TEo! o phgmaseygoaty

Aacoeptabie isall theneohas claimed|ip aste cmmooD rrboluam:ls dftotSelone or

| Sg rq@%lﬂg%g%r? With otﬁgﬁﬁnfg |c%rﬂé‘|‘?t§r@|£§ yeclﬁ%;}éﬁlé’rﬁg Rt %Eéﬁanng

t%rf@d!%@%'ﬂwer thﬂ reatment @a@é@nmdaxls pf intestinah Bmfunctlon
carriers’ and additives, in conbination with other
ol o i cal actlve n edl ents or nedi canents.
1@‘3 rAm‘S Ve GQmPosition, \L»q oraterinary & Riwionrglectiva yse,
{compﬁsilnguadz/ @l’fecalveiﬁn@hﬂfcﬁfeaﬁebst? 8hé )Coﬁgﬁﬁmdaﬂ m?Sft@Pmula I
anmne o he
il S ror Aot RE A acteplaife salltngren 38 dini¥d i he or
ghere af olaéms detd batogathef withephammadeativhllyoacséptable)carriers
G¥el addifieed he urea derivative of the fornula VI or VI

to give a conpound of the fornmulae la or Ila, 6 March
2007 42 and

14. A curative composition for human, veterinary or phytoprotective use,
comprising an effective amount of at least one compound of the formula |
or Il and/or a pharmaceutically acceptable salt thereof as claimed in one or
more of claims 1 to 5, together with pharmaceutically acceptable carriers
and additives, in combination with other pharmacological active ingredients
or medicarpénts. |

15. A process for preparing a compound of the formulae | or Il and/or a
pharmaceut:cal!y acceptable salt thereof, which comprises
a) reactlng a diamine of the formutae 1l or IV with a cyanate of the

__fom1uia Vio give a urea denvatlve of the formuta Vi or VI,
b) ~ cyelizing the urea derivative of the formula i or Vll to gwe a

' compound of the fon'nulae ia or IIa .




c) to prepare a conpound of the fornmulae | or 11 }

which R4 is other than hydrogen, derivatizing:a 6 March 2007
compound of the forrmulae la or Ila to give a conpound

of the formulae | or Il 5 RR4R3 NH2 NH2 S NHZ S NH2

R3 111 IV RI-NI=Z VR2, NNRL RBNYNNRL z - z NH
Ssan2 R3 VI VI 11 R RBNHH SN--1 R N HRL

o, Bl 5 Sl ) g e

- athanchydregen.ndenvatizging a compouaddofithe fermaagdamnfieto give a

PE@hBbaRd bf i fornulakd or Il
5
R2 . R3
. NH, NH
— 2
~TNH, S NH,
R3 '
Rl v
Ri-N=C=z
AN NN
Y R YR
s | z re—¢ [ 1
_ NH, S NH,
R3
Vi Vi
R2 R3 .
N H N H
—
\ v / L
S >_ N HZ‘XI \>_N\
ﬁ R1 . S~ {}l! R1
R3 '
. la ila
R | R3 :
PN R4’ N R4
. / -
N\ - 74 N
s ] >N nerI DN
E R S N R

13 ) H
: i o . Il

where R1, R2, R3 and R4 are each as defined in claims 1 to 5, and where
| Z is oxygen or preferably sulfur. | B o
10 - EIRCE | |




