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uorine, C m ne, 1 odine,

trifluoronethyl, SF5, 25 nethoxy, nitro or -X-R7; R7

| STRE fwerfidkir8Bitds tochpSuridy BARe 36MhMa | or ||
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where
Rt is phenyl which is substituted by the radicals R5 and R6 in the 2-
~ and 6-position; :
R5 and R6

are each independently hydrogen, methyl, ethyl, cycloal@l: o

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 CHg, O, NH or S(O)n;
n is zero, ane or two;
where RS 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; ' |




nis zero, one or two; 30 where R5 and R6 are not both
at the sane tine hydrogen; or Rl is 3-thienyl which
is substituted by the radicals R5 and R6 in the 2- and
4-position; 2 5 R5 and R6 are zach i ndependently

hydr ogen, nethyl, ethyl, cycloal kyl having 3, 4 or 5
carbon R®Dand RG nyl, ethynyl, fluorine, chlorine,

brom ne, iodi tr] rorrethl

et hoxy or 0o, ’Pfe?%”ﬁﬁ{‘{%i\yd e 26t eyploalky
atoms, trifl lhavmgetaqyﬂ oor5 OhﬂbmSatcmls s vioy2, efByni Buorine,
S(On; nis Wd}ineonﬁro%lnév"‘?mdlﬁg %ﬁraﬁg,ngﬁ@éﬁgp‘%ﬁﬁyl, SFs,

not both at the same tine hydroge

Seach i ndependelhpyy BydXdyén, fluorine, chlorine,

bromi ne, ”EtFt'Z"a l@'ﬁlk avm e 3rifl
-Y-R8; R8 is net hyI l',tl,e{b,l#s gr'gl—n%ioﬁ)l\/sl%arbw tPEE;; " 10éoq?ethyl
is CH2, O NH or IS zero, one or two, R4 is
hydr ogen, nethyl, xst hylls,(_:1;{,5c¢)o|5),|q..p@g,/¢3¥1 In;

cycl opropyl net hyI or CH2 and _their
phar maceut i cal 'y accepfabl e'%%ﬁrf)soﬁ?l&rlt‘ﬁ%l r
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gﬁkgipi of the formula I where Rl is phenyl which
|s su uted by the radicals R5 and R6 in the 2- 25
and 6-p@&et Eaeh R@eﬁﬁddﬂﬂlyarlwdémm fdeppedesiioryne, bromine,

hydrogermetﬁ?lt (o) ,OIethbHSCX\QbQ?illMy'-C ﬂihﬁ-lR% 4 or S
SR TR IS
Y is CHp, O, NH or S(O)m;
m is zero, one or two,
R4 is hydrogen, methyl, ethyl, cyclopropyl, cyclopropylimethyl or
CH2-CF3;
and their pharmaceutically acceptable salts and their trifluoroacetic acid
salts.

Preference is given to compounds of the formula |
where :
R1 is phenyl which is substituted by the radicals R5 and R6 in the 2-
and B-position,
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 CH2-CF3;
X is CH2, O, NH or S(O)p;
n is zero, one or two;

where R5 and R6 are not both at the same time hydrogen;
o or
R1  is 3-thienyl which is substituted by the radicals R5 and R6 in the 2-
and 4-position; | '
R5 and R6




30 nmethoxy, nitro or -X-R7; R7 is alkyl having 1, 2 or

3 carbon atons, trifluoronethyl or CH2-CF3; X is CH2,

0O, NHor S(On; nis zero, one or two; 35 where R5 and

R6 are not both at the sanme ti®e hydrogen; or Rl is
3-thienyl which is substituted by the radicals R5 and

R6 in the 2- aadeabhpoxiependeniRb I'grdcb(_:{%l, 3na’|ﬂ'@rl,|eethlyl, cycloalkyl
i ndependent | eR, h t cycl pa .
havi gg 3, 4 g}ak} . cggbgnggf%n%%rbeﬁn ?lo,mset ﬁ%@l ?M’hy" fluorine,
fluorine, cHhiinge, bigminendodinediGn, NS, Mdkjoromethyl, SFs,
trifluoronet '?HéthoﬂZE _x@fg-hoxy or -X-R7; 5 R7 is alkyl
having 1, 2 or_3 c_:ar[)on at'oms, trifluoronmethyl or

5crp- cF3: X | RTorp s elkyNpawingsl.@ or:3 eaibonzatpmns, difiiasemethyl
two; where R5 andogr@Hy-gFRot both at the sanme tine
hydrogen; 1Q R2 an 13\&;0 their

p%ar maceuticatly é&g t Sbl Qﬁs?é)fand their
trifluoroacetic acid @altsijs 2@, 6A6riagependent |y

i f’%;?ﬁastié (Eang Ro e ey B Sl Plgamg, e 'ﬂ%{rﬂgﬁ%(“ |
10triRd @ t hyl CH2-CF3; Y is CH2, 0, NHor S(Om

mr: S Z€LPs Q_Qé'l Oc:db nd(r514tl | é*gé)rge o@éhy(gﬂor dY bromine

cycl opropyl, ¢ c{opp% thyl O CEPZ‘ > Particular ’

prefere hV'scg-\@ﬂ- d&&ﬁ&dﬁ"’bﬁ%fﬁo\cﬁﬁlia I

where RRE s mhwmyl WillGerohfethyiRiGHisiced; by the

radi cal Y RS %ngHz OI, Rll“ g?sgé)m;

15 m is zero, one or two,
R4 is hydrogen, methyl, ethyl, cyclopropyl, cyclopropyimethyl or
CHa-CF3;
and their pharmaceutically acceptable salts and their trifluoroacetic acid
salts. '
20

Particular preference is given to compounds of the formula |
where
R1 is phenyl which is substituted by the radicals R5 and R6 in the 2-
_ and 6-position;
25 R5 and R6
are each independently hydrogen, methyl, ethyl, fluorine,
chlorine, bromine or trifluoromethyl;
where R5 and R6 are not both at the same time 'hydrogen;
or _
30 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, fluorine,
chlorine, bromine or trifluoromethyl;
35 where RS and R6 are not both at the same time hydrogen;
- R2,R3 and R4
are each hydrogen
and their pharmaceutically acceptable salts and their trifluoroacetic acid
salts.




and 6-position; 25 R5 and R6 are each independently
hydr ogen, nethyl, ethyl, fluorine, chlorine, brom ne
~or trifluoronmethyi; where R5 and R6 are not both at
the sane tine! hydrogen; or 39 Rl is 3-thienyl which
is substituted by the radicals R5 and R6 in the 2- and
4- p03|t|on R5 and R6 are each independently hydrogen,
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rel efhgiéa?ﬁfi) %O%rreeef#eh inslependeniiy ﬂ@%"hﬁd by fydigeen, methyl,

f uetHytrﬂlmm@dldh&mner dréin@fe bp tﬁﬂ-‘lm@@:hg%ﬂﬁ/l Oere‘fé}%nce is given to
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| nGEtERfatls P hich: 3 AR5 Aieofent indirgdently dasoribed by
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c an
D SHRARS Bni R I aHE BothesE BB MYk uel O 0 ogen and
mefhiurtn e&e‘?fvb%lffteinédﬁé(eﬁartfefmmmd%o‘gthasrfomlae | and Il in
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20 hydrogen, nethyl or ethyl; pr ef erence is given to
COERRLALRy 'nPettleGs %4cr'nrsnp%ﬁ?| ' BB YoM 39 acted from the
group of
2-(4-methyl-3-thienylamino)-1H-thieno[3,4-d)imidazole,
2-(2,6-dichlorophenylamino)-1H-thieno[3,4-dJimidazole,
25  2-(2-chloro-4-methyl-3-thienylamino)-1H-thieno[3,4-d]imidazole,
- 2-(2-trifluoromethylphenylamino)-1H-thieno[3,4-dJimidazole,
2-(2,6-dimethylphenylamino)-1H-thieno[3,4-dlimidazole,
- 2-(2,6-difluorophenylamino)-1H-thieno[3,4-d]imidazole,
2-(2-chloro-8-methylphenylamino)-1H-thieno[3,4-d]imidazole,
30  2-(2,4-dichloro-3-thienylamino)-1H-thieno[3,4-d]imidazole
and
- 2-(2-chloro-4-methyl-3-thienylamino)-1H-thiano[3,4-dlimidazole,
and their pharmaceutically acceptable salts and their trifluoroacetic acid
salts.
35
Particularly especially preferred are compounds of the formula | selected
from the group of
2-(2,6-dichlorophenylamino)-1H-thieno[3,4-d]imidazole,
2-(2-chioro-4-methyl-3-thienylamino)-1H-thieno[3,4-d]imidazole




20 Especially preferred are conpounds of the formula I
sel ected fromthe group of

2-(4- et hyl - 3-t hi enyl am no) -1

H-t hi eno[ 3, 4-d] i m dazol e, 5

2- (2, 6-di chl or ophenyl am no) 1

H-tdmdeno[ 3,4-djimdazol e,

(2;% 8?%‘?‘2{%%4%@@ ﬁ-?¥ﬂlgr%[§ Q-afimidazole,

2 (az:dt fhein pbamwnagchicplhe agteptahle) salts and their triflucroacetic acid
- H-%g gno[S 4-d] i m dazol e,
di met hyl phenyl am no) - 1
5H- t hi eno[ 3, 4-d] i ni dazol e,
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saliesformglaskandtlli ar1y especi aI ly preferred are
corrpounds of the forrrul a | selected fromthe group of
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salts. t he compounds
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20 eagrfluorstarestdent |y have either S or R configuration.
The conpounds nmay be present as optical isoners, as

di astereoners, as racenmates or as mxtures in any '
r aAlkysradieaie afay ti@sffalghpch&arw branehdd. Ohid aleb ihdéds whén they
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acalifoxy radjaalﬁsalkvlamuug sadicalsant alkylsubonyl radinalsaFExamples of
25 ar 8k Slkin ragﬁéétgcaﬂea?nétﬁw Sth{l, H-brophyRdreieBhRIYF 2! methylethyl).
Bré%erred alkyl radicals are methyl or ethyl, more preferably methy!. In alkyl
radicals, one or more, for example 1, 2 or 3, hydrogen atoms may be
replaced by fluorine atoms. Exampies of such fluoroalkyl radicals are
trifluoromethyl and 2,2 2-trifluoroethyl. Substituted alkyl radicals may be

30 substituted in any positions.

Examples of cycloalkyl radicals are cyclopropyl, cyclobutyl or cyclopentyl.
Substituted cycloalkyl radicals may be substituted in any positions.
. Cycloalkyl radicals may also occur as substituents of other radicals, for
35 example as cyclopropylmethyl.

The present invention also provides the process, described herein below,
for preparing the compounds of the formulae | and/or II.




;acids, for exanple halides, in particular
hydrochl ori des, |actates, sulfates, citrates,
tartrates, acetates, phosphates, nethyl sul fonates, p-
tol uenesul f onat es, adi pates, f@marates, gluconates,

gl utamat es, glycerol phosphates, benzoates, oxal ates,

mal et presantinpentiat edateb ud aquess?ﬁ)rtme;béw aeontpiuad. of the
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51 RQIMUIA VoY adreasigsivaliva of theformuialarhyl.) .
Pr @?er r Jciidi |thé &@e@abérl?étﬁle”%\‘ hk RFMBIWI. o WIE to give a

pre er ab radi cal s, one or nore,
ﬁégi %”@W@? %b%gen atoms may be replaced
byahUuorlne atons. Exanpl es of such fl uoroal kyl

)51 30 Préarbia OMBCRLON batBlinuir, o ip i g is other

10bethar30y@r@§§m damwailzing aropmpatind ofihe fErauigkeda aflia to give a
CY ebRRIdAY dF A R Po©! opropyl . cyclobutyl o
cycl opentyl . Substltuted cycloalkyl radi cal s may be
substituted in any positions. Cycloalkyl radicals may
al.so occur as substituents of other radicals, for 35
exanpl e as cycl opropyl methyl. The present invention
al so provides the process, described herein bel ow,
for preparing the conpounds of the formulae | and/or
1. 6 The present invention relates to a process for
preparing a conpound of the fornulae | or Il and/or a
pharmaceutically acceptable salt thereof, which
conprises a) reacting a diamne of the fornulae II
or IVwith a cyanate of the fornula V to give a urea
derivative of the formula VI or VII, b) cyclizing the
urea derivative of the formula VI or VII to give a
conpound of the fornulae la or Ila, and, ¢c) to
prepare a conpound of the fornulae | or Il in which R4
is other 10 than hydrogen, derivatizing a conpound of
the fornmulae la or Ila to give a conpound of the
formulae | or 11 7 R3 |11
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| 11 where R1, R2, R3 and R4 are each as defined

above, and where Z is oxygenr preferably sulfur. 5
For instance, substances described by formula | or I1I.

can be prep
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where R1, R2, R3 and R4 are each as defined above, and where Z is
oxygen or preferably sulfur.

For instance, substances described by formula | or li can be prepared from
isothiocyanates of the formula Va




tenperatures of fromOC to 100C, for exanple at room
tenperature. The isothiocyanates of the fornula Va,

if not conmercially available, nay be 10 prepared from
the appropriate anilines by nmeghods known to those
"skilled in the art, for exanple by treating wth

t hi ophosgene (J. Med. ChemR1-NS9T=S 18, 90-99) or

t hi ocar bonyl di i m dazol e (Just S{S Li ebi gs Ann. Chem,
1962, 657, 104). The thioured@erivative forned as an
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a lBB7e, 1049r TeambereaNa&hyAtiveKfdimedd abnaﬁCﬁﬂtérhféﬂsdtQ Jnay be
bove- descr.i bed i sot hj or%qanat es of tE& formul a, Va,

| nevERBHTD R A leb B sakIt b PRS2 Al hsl SamA% SthAtip, for
~15al sxabwle ebyt ecbanist hofdirasthyesiodidet Synyhesinf 1o7d, 41-42) or

or Hiidilria|(sihincbR, Aa12, SEATRAC cheddfipidi rdln' 6°C o
an TOREGr fasdexaraplesatcihel boiling ttempeeatore 0ésheradivent or at room
Coﬁ@rﬁH&%ﬁur%f tb"fRe @&Le{sgbﬁgin@ #@mﬁbuhﬂi f méefoﬁ‘hﬁg Ya or lla. A

hosphorus oxyc ppropria
aieization methest fansisisoinaihe w@ndofamwgnﬂfchlmde for

2of oemammé tdlu@neédwoaypcm@na@r@n ghé }th@VI?éé dBligatile foihelEin an
pr ared accor |ng or in,anal o to t
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oEKgide, for exanple NaH, or an organic base,
-25at a tenperature between -30C and 100C, preferably at

RT, and.then reacted with a suitable electrophile, for
Bx Magltlﬁaﬁpd@g ahRye-described isothiocyanates of th% formula Va, the

isocyanates of the formula Vb

o

R1-N=C=0
30 Vb

can also be reacted with diamines of the type of the formula Il or 1il to give

compounds of the formula la or ila. In this case, the urea derivative formed

as an intermediate is cyclized to the corresponding compounds of the
35 formula la or lla, preferably with phosphorus oxychloride.

The appropriate isocyanates of the formula Vb and the diamines of the
formula lil or IV are commercially available or can be prepared according to




as nethyl iodide, at a tenperature between -30C and

100C, preferably at RT, to give derivatives of the
formulae | or Il in which R4 is not hydrogen. 10 The

wor kup and optionally the purigication of the products
and/or internediates are effected by the customary
rretdrddlsarﬁlugy_ .tasthexn'beeﬁsleet i rwt:ick? are ﬂgé@ﬂf@ﬂhw?g ﬂiltera'%urqe and are
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to show that the conpounds of the formula I and 11
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after one hour. Such NHE3 inhibitors 30 having
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maximum strength of action until after one hour. Such NHE3 irnhibitors

30 having different types of mechanistic action are suitable, for example, as
combination partners of the present inventive compounds.

o

Clonidine, which is distantly related to the inventive compounds, is known
to be a weak NHE inhibitor. However, its action on the NHE3 of the rat is
35 extremely moderate at a half-maximum inhibitory concentration (ICsq) of
620 uM. Instead, it has a certain selectivity for the NHE2 (J. Orlowski et al.
J. Biol. Chem. 268, 25536). It should therefore be referred to rather as an
NHEZ2 inhibitor. In addition to the weak NHE action, clonidine has a high
affinity for the adrenergic alpha2 receptor and imidazoline 11 receptor,
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As a consequence of the NHE-inhibitory properties, the compounds of the
formula | and Il and their pharmaceutically acceptable salts are suitable for
preventing and treating disorders which are caused by activation or by an

35 activated NHE, and also disorders for which NHE-related damage is a
secondary cause.

Since NHE inhibitors predominantly act via the influence on the cellular pH
~ regulation, these may favorably be combined with other compounds which
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30 A combination of an NHE .inhibitor of the formula | or !l with a carbonic
'anhydrase inhibitor (for example acetazolamide) may be found to be
advantageous, the latter inducing metabolic acidosis and thus itself
increasing the respiratory activity, so that enhanced action and reduced
use of active ingredient can be achieved.

35
As a consequence of their NHE3-inhibitory 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-intensive ATP-consuming sodium absorption in the
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_ The inventive NHE inhibitors are generally suitable for treating diseases
30  which are induced by ischemia and by reperfusion.

Owing to their pharmacological properties, the inventive compounds are

suitable as antiarrhythmic medicaments.

Their cardioprotective components makes the NHE inhibitors outstandingly
35 suitable for infarction prophylaxis and infarction treatment, and also for
' treating angina pectoris, in which case they also preventively inhibit or

greatly reduce pathophysiological processes where ischemically induced

damage arises, especially on provocation of ischemically induced cardiac

~arrhythmias. Owing to the protective actions against pathological hypoxic
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In accordance with their protective action against ischemically induced

_ damage, the inventive compounds are also suitable as a medicament for

35 treating ischemias of the nervous system, especially of the central nervous

- system, and they are suitable, for example, for treating stroke or cerebral
edema.
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In addition, the inventive NHE inhibitors feature strong inhibiting action on

the proliferation of cells, for example on fibroblast cell proliferation and on

35 proliferation of smooth vascular muscle cells. Therefore, the compounds of
the formula | or Il are useful as valuable therapeutic agents for diseases in
which celi proliferation constitutes a primary or secondary cause, and can

~ therefore be used as antiatherosclerotic, agents against chronic renal
failure, cancers. They can thus also be used for freating organ
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35 As a consequence of their antiphlogistic action, inventive NHE inhibitors
may be used as anti-inflammatory drugs. Mechanistically, it is the inhibition
of the release of inflammation mediators which is notable. The compounds
may thus be used alone or in combination with an antiphlogistic agent in

the prevention or treatment of chronic and acute inflammatory disorders.
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sugar-lowerlng substances, preferably with angiotensin converting enzyme

(ACE) inhibitors and angiotensin receptor antagonists. A combination of an

NHE inhibitor of the formula | or I with a blood lipid level-lowering active

ingredient, preferably with an HMG-CoA reductase inhibitor (for example

35 - lovastatin or pravastatin}, in which case the latter induces hypolipidemic

~ action and thus increases the hypolipidemic properties of the NHE inhibitor

- of the formula | or Il, constitutes a favorable combination having enhanced
action and reduced use of active ingredient.
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also exhibit direct therapeutically utilizable actions against diseases and
disorders of the entire mammalian organism which are connected to the
manifestations of the chronically progressing aging process and which can
also ocour independently of acute hypoperfusion states and also under

35 normal, nonischemic conditions. These pathological age-related
manifestations, induced over the long period of aging, such as illness,
invalidity and death, which have recently been made amenable to
treatment with NHE inhibitors are diseases and disorders whose essential
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determining and differentiating different forms of hypertension, but also of

atherosclerosis, of diabetes and of diabetic late complications, proliferative
disorders, etc.

'35  In addition, NHES3 inhibitors are suitable for treating (human and veterinary)
disorders induced by bacteria and by protozoa. The diseases induced by
protozoa are in particular malarial diseases in humans and coccidiosis in

poultry.
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- 30
‘For an oral administration form, the active compounds are mixed with the
additives suitable for this purpose, such as carriers, stabilizers or inert
diluents, and are converied to the suitable administration forms by the
customary methods such as tablets, coated tablets, hard gelatin capsules,

35 aqueous, alcoholic or oily solutions. Useful inert carriers include, for
example, gum arabic, magnesia, magnesium carbonate, potassium
phosphate, lactose, glucose or starch, especially corn starch. The
formulation may also be effected either as dry granules or as wet granules.
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On average, the daily dose of a compound of the formula { or Il in the case

30  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.

35 administration, for instance in the case of an infarction patient in an
intensive care unit, up to 300 mg/kg per day may be required. The daily
dose may be divided into one or more, for example up to 4 individual
doses. -
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4-thienyl)-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

30 alkaline using agqueous saturated sodium hydrogencarbonate solution and
extracted repeatedly with ethyl acetale. The combined organic 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 chrotnatography on silica gel using a mixture of 10 parts by volume

35 of dichloromethane and 1 part by volume: of methanol, and, after again




Hygr oscopi ¢ product, deconposition point from 110C 25

b) 2-(4-Methyl-3-thienylamno)-1

H-t hi eno[ 3, 4-d] i mi dazol e hydrochl oride 5.05 g of

nmet hyl iodi de were added to agzuspension of 1.2 g of

N-(3-am no- 4-thienyl)-N -(4-methyl-3-thienyl)thiourea

i n digtiling off thehswivents cﬁ}slttﬂhzdd 8nRder Hikoprbpi WtReMeSrown solid,

b0|ar?%gafbg{%e[r i efll ﬁ),%g;r hours. After the sol vent had

bee M9 e%OB a Rotavapor, the residue was
adm xed with water, made 30 al kal i ne usi ng aqueous

satgy ' | ar

oxtr act e% Z‘tia TSR Rn BRI bt £ s

5or s were dried over sodium sul fate and
treat ed vvlth activated carbon, and the solvent was
distilled off on a Rotavapor. The residue was then

purified by colum chr g Mgrgphyxéiﬁ‘si lica gel

using a mxture of 10 gartjs b)—mol ung 35 of

di chl-oronet hane and 1 p;’:ﬁw vo ¢ of met hanol, and,
after again 22 distilling oftf t vent,

crystal lized under diisopropf e . Brown solid,
deconposition point 105C Exanpl e 2:

2 (2,6-D chI orophenyl am no)-1 Hthieno[3, 4-d]i mdazole

d )
N AL DA R e N 2 S ASoPBPERFRI our oo

10 1OAMﬁ'i’¢{-tr§r@f o1f3ﬁ98¢ @&d:ammomngmm Iilysieehjoride, 60 ml of
- di fé)‘lﬂy@l%ﬁhlsol' IHF’GtammGQHB1 of N-eMLANIQfHisd) ﬁ%pgfé%lﬁe%é?sﬂfred at

h
S P T ggrmm.@ggr%%f 4ot e vt B0 of 2.6-
g dtchbrﬁphdnydh‘s@mwmvenate IM?{) hh@]?%(ﬁfr lﬁéloetadﬁ{lﬁﬁﬂi hbh%dv\g);lO"C
e Q
0t Fot G mIAoE S RaRSBhBE d FodiTemindatie Bybtnics Jf¢ g%, and
1515th61§0§tﬁntewas vaistillgids off) land tifef residde t dmmixedi wite water and
&eﬁ" rb?e&fégﬁf wﬁﬁ“etheﬁ)é'icérga‘t »gﬂélet'ﬂ%aéo%% e(‘ﬁ\”oﬁ'&mc phases

et h acet a organi c

be ﬁ dt been dreated nwitle taciivated carassm, theMeyeWerd@edr peer sodium
OVQDIfét@dtaHﬁ‘ theubbRbst and hbsmsels\m@él cWFSAaQ ﬁalhne sglld was

di stjll stallipe splid ned an
- af Pbta ralﬂ‘{nga’\%’t ﬁy'iﬁ'“ﬂl pitheaclithg| eﬁ@gta&ﬁ@temd@s filtered off.
20fi Mpregbaf.f. 20 M p.165C. b)
2-(2,6-D chl orophenyl am no)-1 Hthieno[3,4-d]imdazol e
hydrochloride 2.5 g of nmethyl iodide were added to a
subpens2dR,toDichi@ephgnyaming)stH-thieno[3,4-d]imidazole hydrochloride
am t r [ [
i o0 o (R ieqie iereh gited B ReeLEpEabl L% AN

onaﬁl'm%f‘rt\b/;@rwarh!fe(&?&ﬂmh&m@twﬁt@oum én 40val sef vahydrous
25 ha@trtae@nadd e Hlﬂdré’%s%néd %@t@vatwt corideseefdr&Rotif8S After

{Hei( g@% ﬁ%e dlstiﬂagl %ﬁa on g lliortgvalljpsc;rngtealnesa leev(\):gs 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
30 with activated carbon, and the solvent 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
methanol. After the solvent had been distilled off, a brown oily-amorphous
product was obtained. it was dissolved in a little ethyl acetate, made
35  strongly acidic using a hydrogen chloride gas-saturated ether solution, and,




hydr ogencar bonat e sol ution and extracted repeatedly

wWith ethyl acetate. The conbi ned organi c phases were
dried over sodiumsulfate and treated 30 with

activated carbon, and the solggnt was distilled off on

a Rotavapor. The residue was then purified by col um
chrafient egidinghya oifitte | acston®| bistiedg whtil Mesinptete Ofcrydaliization.
parm?%égy dﬁ;[r%grre of dichloronethane and 1 part by

vol Ul o% thanol . After the solvent had been

distilled off, a brown oily-anorphous product was

obtgaj | ' L dal b Rt C
adeitle 3 o0t DA ReTBpHEAY i) Bidi el H- ARGt :climidazole
Sgadwdrdiieided et her sol ution, and, 23 after adding a
little acetone, boiled until conplete crystallization.

M P. > 300C. Exanple 3:

2- (2, 6-Di chl orophenyl am\no) - 4, 6-di mgtfayl - 1

H-t hi eno[ 3, 4-d] i m dazol drrpochl ori de a)

3, 4-di am no- 2, 5-di met hyf thi o
m of anhydrous THE and 0.49 g o
stirred at room tenperature for 30 m nutes and then
adm xed with 0.569 g of 2,6- dichlorophenyl

[ hi f s b t

59! OV 4 TS ST R o
10t edp&nixivie ©ff &6 g ®hrb4-diaminesSdimethylthippheneedihydreshlioride,

di 30irh| ef aﬁﬁfrd[ohgeTHIeséﬁHJg.ﬂaﬁidf%?tlﬂgy?niﬁ@tﬁ%s el room

precipitate " filtered off an uri by ¢ nm
ehiRBEENE Y GiP dhintes nd tBem gadmixey withe 0.569 g of 26-
counishidropbenyl isothiicypnates After taé uniRtueé Hadl beste haatéd to 40°C

of 10 I FEARGS: i vs il 5, B8t Bt afrg Fohasp S, i s, the
15 obsalveotiwak idistilled fafe theres sid uey adsitedoivith schteana the piecipitate
goﬁg%dgbﬁhﬁﬁ 8EHﬁQCPI%X Qélusnn 4?%[08?ar$89ﬁp)lhy1°n silica gel using a

or enyl am no) -

H- (ixiefR cenaisting of @aral parth b vealmer plioleeresang adhyl acetate.
mepfer the Hoheritastacp@eed distidefiubl Rians), dmérbhdusf product of

N-(3-a - . ) . . L
2, e ﬁ%?ﬁfr?izawqﬁ eRipinedwhich, cafter melingpaelidifisd mosin with a
20 a newdd.priof of 3008CGhydr ous et hanol and the mi xture was
boi | ed under reflux conditions for approx. 10 hours.
After the solvent had been distilled off on a
Robhv ap@r(2,6-Dichiorephenydamino) etiGidiadthm-1 h-thienef3 drd]imidazole
exhg&x&:ﬁ%rirdgpeat edly with ethyl acetate. The conbi ned
or

ni c phases were dried over sodiumsulfate and 30
t hE- 541 9 ehimethy! igdige; was adged tarp golabioawifbe? gridN-(3-amino-
251 _ea,!mume@aﬂ-zl-trﬁ@nwm?-(z’,eraicmurcgmbﬁmthﬁm@aat ogr aphg N of
st ghﬁ?drgﬁls ethanol r:aanCInIh)fa-t i upef wag g}{etdsur?aler, reflux conditions for
- approx. 10 hours. After the solvent had been distilled off on a Rotavapor,
the residue was admixed with water and exfracted repeatediy with ethyl
acetate. The combined organic phases were dried over sodium sulfate and
30 the solvent was distilled off on a Rotavapor. The residue was then 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, 3 parts by
volume of glacial acetic acid. After the solvent had been distilled off, the
residue was dissolved in a little ethyl acetate, made strongly acidic using a




vol une of ethyl acetate, 10 parts by vol une of
n- heptane, 3 parts by volune of glacial acetic acid.
After the solvent had. been distilled off, the
" residue was dissolved in a litigd e ethyl acetate, nade
. strongly acidic using a 24 hydrogen chl oride

| gashmogmmthldnde ejasydatetaied dié?hwtétﬁé? sclMibri, ifd the amorphous
e rBfigtag BAe s SRt plheatS M 7l 277%‘1 i

2 (4- Met hyl - 3-t hi enyl am no) - 4, 6- d| met hyl -

v (e @l@e@’-ﬁ"—tﬂ%ﬂaﬁmﬂéﬂ ﬁ%ﬁﬁnﬁ’%thﬁ?g??a@ﬁn%ISf% 5
nyliﬁftldﬁz@ﬁ bydrogh lﬁtﬂﬁﬁxture of 1 g of
3, 4-di am no- 2, 5- di net hyl t hi ophene di hydrochl ori de, 60
m of anhydrous THE and 1.05 g of triethylam ne was '
stirred at room tenpergture for 30 m nutes and then
adni xed with 0.902 g of hyl,; 3- Xt¥d eny!
I sot hi ocyanate. After She m had been heated to
35-40C for 15 m nutes, s sty.rped for approx. 18
hours,. the solvent was/disthlled off and 15 the
resi due was adm xed with water anmnd-éxtracted
repeatedly with ethyl acetate. After the solvent of
t he conbi ned organi c phases had been distilled off,

o1 1) 0T Aing 2o B G i e et
102I olAignixtiaedoktihgl ob4-aliamingF2 Srdimetie/lthidphent dingdizstioride,
S
e, 8 sy ldBeoTE B T oS BEaehedining wag stjred at room
wi temperatuie: tosr30oninutes anddthen ba)dmlxed with 0.802 g of 4-methyl-3-
2- (tﬂieN?It[QHtlhr bﬁbt%nwﬂémﬂlﬂrﬂ)g ﬁ? EH 'hgageéi to 35-40°C for 15
zol e rochlori

Hth
nembﬁ{ésog alfcggeda F 8RPaX- a sdpyserbe selvent M’%ﬂ@"'@*ﬂ off and
‘15N- ti3e aasut:lOe Was taquzimlxed with water and extrgctteﬁ repeatediy with ethyl

| i.e pure

o BBl At e kSN of s cBbNad, Sraalic! Bhdsel fgd been
boﬂiSéIﬁedlrulferthe agésidue fveas Putified by coMimerchrbmatagraphy on silica
epﬁg Hg\n%' %Ivér{t%xﬁfré 8‘? Qgﬁﬁigfﬁr?svgﬁgf uea%haﬁlc‘y %ﬁg@%ﬁ‘@s After
satﬂaﬁ selvantian baen Hisiled offundss radecasbpress are, arsemicrystalline
20 eXbl] ws%tameaaér@ouvas 1Y V\%Bm{ iRl ehﬁfca%%lnThe

conmbi ned organi ¢ phases were dried over sodiumsulfate
and treated w th activated carbon, and the sol vent

wap) di st i2-4eldetifyl- 3Qh|e@y&vﬁ|ﬂmﬁﬂcﬁ-dmirétﬁyl TH$higHE[ MR8 imidazole

th fi.ed by columm chronat ography on silica gel
usﬁg '%ghloﬁﬁdgture of 20 parts by vol une of ethyl

ac Bt9¥t @ ohme:thy) iqzdaide svasyaddﬂdmaa sthispensiarpofah84 gnof 18-(3-amino-

25 PP SdRe LTSl M pE RN AS AL . (R i o
di ABBYIrepy|cteanel, agdftbed@a(twebwaﬁ,.bmled 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.

30 The combined organic phases were dried over sodium sulfate and treated
- with activated carbon, and the solvent was distilled off on a Rotavapor. The
residue was then purified by column chromatography on silica gel using a
mixiure of 20 parts by volume of ethyl acetate and 10 parts by volume of n-
heptane and 3 parts by volume of glacial acetic acid. After the solvent had

U‘l




crystalline product. mp. 159-164C. The product was
dissolved in a little ethyl acetate, nade strongly
acidic wth a hydrogen chloride gas-saturated diethyl
et her solution and heated to 28recipitate the
br owni sh-col ored, crystalline end product. M p.
. 23282 Gistilizdngif e trifuration under diisopropyl ether afforded a brown

i (a8 BidaEE, R R R ool o de 10 a)
4- Neenprodgict was dissolredt ipl avriittteo ettiyb mcetade 6 0®deysifengly acidic
0. 8ty )hyefo '&?i?ﬂ&@ﬁ%ﬁ%ay?tedaé {eﬁ{y ?fh'e'i' "sbfﬂﬁoﬁoe[ndlrQeated to

m nut es, uor oace
San W@?lpa%tevt}é? br%@ﬂéa -qolpred, qryswweem Riedyet. M)o Ag0ep2°C.
3 am no 4- et hyl t hi ophene in 20 of anhydrous THE.

ermc rea ad abated, the mxture.

e Si2HE" éfﬂ'ea?#traﬁ{twfgﬂﬂ'ﬁevkemlnfﬁ-?'thFﬁ@%ﬁﬂimazole
andydeddhidridest and overni ght. After the solvent had

- been distilled off, the oily residue was dissolved in
ethyl acetate, the organi c phase was washed once with
wat er and once with 20 dil ut,e hydr ogmric acid and
once again with water, oRgam ¢ phase was dried
over sodiumsulfate a s distilled off.
The 4-nmethyl-3-trifl u O rogtetyl i noth | ophene
whi ch was obtained as a dar i nor phous pr oduct
was used for the next stage wtho further

0purification. 25 b)
2-Chl oro-4-net hyl -3-trifl uoroacetyl am not hi ophene A
Sol zt' 0R_AbHi- agaﬂ@éro%égla?@ﬂgﬂﬁdaﬁo g de in 50 mof

ial acetl W Sse to a mxture
of 6@ dnef (=40 ﬁétﬂhm of3 trigthylamine o@ﬁdat alien SiFBhifep Hidh éninutes,

iNg gB?hng@n gf Iogioarcmaal GC Etmuts%raabéhc aékwdm@eSQNéﬂextétl@d to a
15 o guspeien of 80 of Sratningobimetbiansene: o 208l of Snnydrous
di §HHA. |@uceofHe, em‘tE'etmle reastichu badabated) rtheerdlxlzure twamttired at

[
exiodidinstathfs Ry a AriBL Photls B s, 'Sl gt Ber the
m/agowaahé@dwbean d\latlllﬁd Aftl thei oty desidusowaandissolved ein ethyl
Af "a@étaweth%%fg%mc Eﬁgs@% Wa%h%b' &Q:eOWth ﬁéte"i‘ and once with

ﬁ roduct was obt al ned
20 chfj et ey PE&%PP&F’ and BOEE Boal wﬁhsawt%athg@rga@pr@aéﬁ was

el dtie@over sédium sUifald apdihs sbiveMOiviistifled bel uene and

b oBe! by e foade Rl BAGiarhene whith Nk Sbtaned as a

| i datk piy-Boorplodue prbchidt was used for the next stage without further
_ purification.
25

' b) 2-Chloro-4-methyl-3-trifluoroacetylaminothiophene
“ A solution of 3.2 g of N-chlorosuccinimide in 50 ml of glacial acetic acid
was added dropwise to a mixture of 5g of 4-methyl-3-
trifluoroaceiylaminothiophene in 70 ml of glacial acetic acid, and the

30 mixture was then stirred at room temperature for 30 minutes and at 50°C
for a further hour. The solvent was distilled off, and the residue was
admixed with water and adjusted to pH 10 using 2N NaOH. The mixture
was extracted using ethyl acetate, and the organic phase was washed with
water and dried over sodium sulfate. After the solvent had been distilled off,

356 a dark-colored oily product was obtained and was chromatographically




- 5 ¢) 3-Am no-2-chl oro-4-net hyl t hi ophene hydrochl ori de
400 ng of
2-chl oro-4-nmethyl -3-trifl uoroacetyl am not hi ophene were
admi xed with 1.5 nml of hydraZBne hydrate and then
stirred at 50C for one hour. The mxture was adm xed
 wi turifigeeen silisa gell usingramadution: maxttiee ofisithgads Hy volume of
ac S
qﬁ'{"""‘ﬁeaﬁg B B B e e Dfer MG St i boen
- thé“%ﬁ'sgm timBrndushwas obfained ag adight yelaw-galoredpflat e,

it was made strongly acidic using hydrogen I
hl d L et t

531 1 11 G Bo-areiorRt BiEdiontiesie EReeader cour o,

Af 1480 rdg <if i2-¢hlo-dhhethpl- B trifluosd acitylamimathiophend neere admixed

' | thyl a e a t

o o SHEEor BT AGE RS i ekl stes g LoloT Shle . The

whireintuse ovis eontixedi vdthy wiaders the malutiond wast extieinted alsing ethyl
. Wa%cefa‘té tafH Qﬁe %géarﬁé‘ §§€¥ \f\%@ﬂvés’ﬁ%ﬂsirﬁfer Wwith bfu@ g acetic acid and

deSI ccat or orus pento

OBr aNﬁeéBfP'@r\@@ “@#% rthﬁeorgw Bfé%%bh%d been @ried over sodium

Subhlfﬁ'@t IIDanwlméde BhAgRO adidic usmg hydrogen chloride-saturated
i sof.

g&;}ﬁ All']e(g,m 5th &p'lvenwwas is "e%yaﬂat 3 A I-I\poévapor under

3 aeduuedzprelamuneoﬁzﬁterrdtsmhhg hofioiphee sabsthptibilecdérdy thdemixBure was

T g Bk B 0008 o VR Sl g U,

a éfaﬂ @9UE§|¢ of which7brpwroeolomdl arystalsiisegeratedrdsbnibe solid was
6 Hiterd 6H Sapidh? th ofrafBehebens ahlgesicdst &5f&”‘8r§9n§4 over

of thlﬁghos ene.. The m xture was stlrre roo
AROSPPIYIS HJHO¥BE M nut es, the organic phase was

t henowmmuﬁéd &E]ﬁ}stahmeaﬁy@@)sﬁopm'%@ﬁ@ Saslirextigragsing 120e€
nore with methylene chloride. The conbined organic

' phases were washed once nore with water and dried over
20 sodD um 2<uilbea-d;meiyl-8kieapl isathiooyanati stilled of f.

obﬁm ng‘g"ét Eﬁﬁ?éél t fréfrlnt %. .5 gh%fé) arrﬁ% B &ﬁ%@ﬁ?—trﬁetpwthiophene

was use

£ uhyweehloridsc 8 Bhet mathvere cblarider ansd0:2 md of iveater ayas added
N- eﬂop«mél ithirt M5 eAMUlesNo- 4 Aridar® Eﬁépﬂarastfﬁb\% a3sdIltigH ¥t 0.57 g

th
di A S Bmomiciood Sasnate b 2 9 WaRToROgH efngthyleng chforide
25 N ahd 0. 34MNg bfchicphpisoerys. aTlhlél eniktoire Qv stﬁfecﬁﬁhyrﬁirﬁ liémperature

aprond Teinfet, b8 dfRRnE bRt v BN i PTE 2 frec fiueous
wi phase wast exicacted Gantegmoie vith metbylénerethiigride3-The combined
t hbfd?l‘lllc evaé’éég %V@g@%ﬁeﬂ 'Emée %or‘éfwm]l"ﬁla-{_gﬁe?ﬁf ag&g %Qer sodium

tirre
andulfgte4@nds dhe ﬁ@l\fﬁrﬁuwe% dla‘mlieéir offy tawmgoé@ritwanéwty, the

30t ofs@trﬂ@@yaﬁa@é dbeHihed iMéhis WHeBs a'\aarkdbp Wds! gsbPtdr. thaTdrther

k hreearc‘ta‘ons Withodt further purification.

e) N-(4-Amino-3-thienyl)-N'-(2-chloro-4-methyl-3-thienyl)thiourea
3 0.55 g of 3,4-diaminothiophene dihydrobromide was added to a solution of
35 0.51g of N-ethyl-N,N-diisopropylamine in 30 ml 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-chioro-4-methyl-3-
thienyl isothiocyanate in 5 ml of THF. The reaction mixture was stirred at
room temperature for 3 hours and at 40°C for 10 minutes. After it had been




treated with water and extracted with ethyl acetate.
The insoluble fraction was filtered off, and the
organi ¢ phase was washed with water and dried over
sodium sul fate. After the sol ¥&nt had been distilled
of f, the product 5 was purified by colum

. chiefinde sdanthieyentighti the sotyent Measn@shl!ed offuaad dhe Iresidue was

partltela@é/d VithUELeR | ﬁ&%ﬂ?&f@et‘{}‘%hle Qtété’ Otﬁgrﬁlsg uble fraction

et h cet ate an he so
- di gﬂqu gfq qng{ethe organic phase was washed with water and dried

N- (oﬁ@ea@bﬂmﬁﬂukfa@yAﬁerNhe(&I@éﬂltoﬁé’d 4een distilled off the product
rrethlthl &/L oure vvasot% al a crystal x?
P u_f@rgé_ rqmagograp y on silica gel using a mixture of 1

2- (D%fl(]w oolurme U’étdll}éne’Sandmemmit ayivadlmé of ethyl acetate and, after

10%#%%8%% ﬁBQ]B el %ﬁyﬁeolﬁﬂg%r'g%e AELH-KOP Sioro-4-
an ﬂﬂwhwlﬂvenwm% weld obtainepas secrystatlinei sdlidr e

r.egof {pm-a sol ution of 157 ng 15 of
N- 4Bam no-3-thi enyl)-N -(2-chl oro-4-nmethyl thienyl)thi

10ourea in 15 m of THE and a sol ution of 51.08 ng of

Na@—| | n2220¢ hipfo-Warhethyl- ihﬁleh?lﬁﬁi|hb)3ﬁlH-tHiéh6[§@Jdi]1§Frlld’é‘zole
itll}‘\[ﬁzd at roomténperature for 2 hours
soI

@ distilled off and the resi due was adm xed
wi Ahselatien .of AfliBe4 mgkof pdbluenesilfdnyl ehlorideained atteof drdteydrous

codtniet PP HRpHE i Mkl B0l <R ofis7 mo

15 of pf NHd-amispduihienyd)-Np(a-chibedd tmetbylthienyl)thiourea in 15 mi of

ChWﬂlﬂbﬁﬂraﬁBBMtlgﬁ o?'é‘! S‘n‘&be'of WY tﬁmrtsﬁggf '?i'Qa resulting

vol une acet at e,

D U ol TR ey SiRiackabipons (R are o2 haurae e, soivent was
ac dibtied Tolffean?d tee Fesidvie Wasvasmbeanwith stdtbt. exftedf dxtraction with

B T e

20 madedistrr en@atﬁ ddtedi the uscilvent hyatt dn@en disfillea) bffethe residue was

25

30

1
oBRAIER S o4 BloiShBhy 91 Yo 2% el 29 pars
oubyw&@rﬂemfgethylamﬂjateb;ﬂo B%fﬁ%\tbclh\l@igmel\mbn hepta@O @ pads by
Exgomht: 6f gladia- Jéétl‘cl Hé‘iaoé?ttﬁd |
Ht h| eno 3923d i mdaz rocw v@ﬂ%ﬁ‘%then Rl|st|lled off
g/ Under 1 ucg# $ELQ. wscous amorphous product was obtained and
was dissolved in ethyl acetate and made strongly acidic using hydrogen
chloride gas-saturated diethyl ether. The crystallization of the amorphous
hydrochloric acid salt which separated out was brought about by
scratching. M.p.: > 300°C.

Example &: 2-(2-Trifluoromethylphenylamino)-1H-thieno[3,4-dJimidazole
hydrochloride |

x HCI

N
— H
N
' H z §




a)
N ( 3- Ani no- 4-t hi enyl)-N -(2-trifluoronethyl phenyl)thio
urea 0.8 g of 3,4-diam not hi ophene di hydrobrom de was
added to a m xture of 0.74 g28f
N-et hyl -N, N-di i sopropylami ne in 40 ml of anhydrous

~ THR) andN-{3rdmindd-tinienyhaN’- é&-trrﬂuenbraethytpoenylmwea ure

forg égl & Qﬂt& |r?c5’(ﬂ| PHEHI so &Sgroﬁg'{et\bagﬁgﬁ%g t@fa mixture of

2-tri I OCya

uorone
vwad- 74 giafikgthu- K& ﬁaﬂsaem@meen ﬂ@rmeoﬁw@m}@rwmmf and the
40G@nikire Qvééiﬁﬁrl’éf atlFbonﬁf‘té}Hbéﬁatu@‘l%r '19frh|rFu?esS ta%ﬂdthéﬁ admixed

oSt CLbE B eh i RLorRSiRy AN Vesihavnale. Fhen ks was
?n@nfmﬁfa’pﬁ'@@h lwtnﬁgtergtd??lffoac:etmms anfl dthepOngel abkgther 10
rac.t| ere 0, he or ni c

wa CPIDHER: A8 et 40 Sty &1 toom BaPeREie onetyBRE T tRg sotvent
solhadnbeemﬂ:st:ﬂe&tofﬂ ltleel regiiuanwiad hdmiesd dite water and extracted
Pl EfhyPhpEte B e TRLAMIE HAEEN et kGRS, Hid Plbanic

10 volnhlﬁ’ée ova%waﬁhedwtfamter@ﬁﬂtdaem over sedium sulfaiep the solvent
12%3%2§§tllleh50ﬂphnatﬁ@r£ ddéd %é?ﬂr‘?’ﬁ@& 'b?hﬁﬂ)i‘hﬁ%matjography on

qje% ] m azo? eAso ution
16§ o‘FS'Bgt%I”FJéﬁH'é%lﬂ fbrﬁ’?l"t E}ﬁl qrﬂ% gfqtoRigne gpd -ﬁHpart by
- wayolumisleflethybavétate.t o a nmixture prepared froma

solc#gét%nwﬁfsgﬁé%iﬂﬁp {?‘ﬁﬁf%oromi hyl phenyl )t hi our ea

15|n15m of THFandasqutlonof 77.8 ng of NaOH in 3

f water r r 2
notls. "ere Uik ahefht g gk e IR Aitibazo

m@ywﬁlﬁ W|th wat er and extracted with ethyl

aC@t abRitioNfdfe163.Benyvasy - ﬁﬂueﬁés%ifoﬁwgaﬁlbﬁd@hﬁS%M\@ﬂ THF was
fﬁ%gggv r sodium sul f at e, | vent was
0

di.s ed
APYISE 1Ry r%\&e%rﬁﬂf o Hpoiden A 55]'0 mg of N-(3-
20 c haarind-dgthigmiyl)- Mnguruﬂuommhylpheng)thasur@a(imrl5 nﬂfonKHF and a

b Shfligt S0 E RS of NEOLPIT Shit it Y8, Auet st g room
acrtampeafatwe foh@ baursetie sdlventhwas datﬂledmfﬁManndthaés@ue was
be%BrrInP&Nvitﬁ 'v@‘aﬂeﬁ%fn& Qﬁtrﬁ&é%ﬁﬁgﬁ'@ ?&e?%ftéz?lﬁ‘e washing, the

stilled off e residue was
et Rjganic ehase warddedover sediyny suibatai tha selvgntawas distilled off

- 25 SObHY It r@éldth‘é’ Wd%%ﬁlf@ﬁ' 5y t&@nﬂﬁ&rbﬁa%@’b i/ oﬂtd?lﬂfa gel using

Pormpgud ShaB gt elimerg s aorteley {pa ) olume of

194-Hepidhe Brdrippants by 2o(tné obig Im&)dqehemﬁicﬁmﬂw)thé solvent of

- MR aRkich Sl MhdHeCideRBndl %S/Otﬁgl I9(5-il\ﬁ’§>téawnique had been

distilled off, the residue was dissolved in a little ethyl acetate, made

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

and the crystals were filtered off after having been left to stand overnight.
Crystalline solid, m.p. 194-186°C.

Example 7: 2-(2,6- Dimethylphenylamlno) 1H—th|eno[3 4-djimidazole
35  hydrochloride




x HCl a)

N- (3- Ami no-4-thienyl)-N -(2, 6-di met hyl phenyl )t hi ourea
was obtained in a simlar manner to the nethod
specified in Exanple 6a) 5 b@9reacting a m xture
prepared fromO0.74 g of N-ethyl-N N-diisopropyl am ne
in 40 M of THE, 0.8 g of 3, 4-di ant®ot hi ophene

Mp. 188-191 C. 10

- di hydr obrom de and 0. 47 ofN 2, 6-di et hyl phenyl
::ﬁ S

i'sot hi ocyanate. Crystal liy.
b) 2-(2, 6-D net hyl pheny -1
Ht hi eno[ 3, 4-d] i m dazol e hydy oc
ina simlar manner to the netod
6b from 380 ng of

N- (3-am no-4-thienyl)-N -(2, 6-di met hyl phenyl )t hi our ea,
.1.35.4 ng of NaOH and 287.3 ng of p-tol uenesul fonyl

Rl | SRS 1T ARGk e,

3
H tSebIRned ] 4 maromennes tr tenmeihask spegitied iy Expmple 6a)

{ de was obt ai ned
gcified in Exanpl e

5N- (b3-ratHNY 4 nhikiued prepdied fdnP 0014 & of RLSRPENN-HiisbRBpABmine

10 m B é%z@?ﬁ}_ﬁg]ﬁ;@%m t%'nﬁf%nﬁ'na-f‘l Hktﬁ(rga?lf&ggmd\@ﬁghg el

was ta in Sipil ar,. manner 1o th t hod |,

oo AB BN FHE Q9 of B iy N inaheng GinvTeprTBide and 0.47 g
pr eyp 2rBdinfethpipBeny ispthiockafdter ) of N-ethyl -N, N- 25

dii 0yl am ' 0,4.~0f THE, 0.8 g of

3, gg%ﬁﬁﬂécﬁ%ﬂ#g@f#éﬁeg%"ﬂ%r obrom de and 0.496 g of

2, 6-di et hyl phenyl isothiocyanate. Crystalline solid.

no [ azol'e hydroch ai ned
i nhydegepiaride nanner to the method specified in Exanpl e

ﬁfwgsr @Hstaﬁ%g i?iﬁa@‘umilar nh}anngr to ahe meﬁhod hspeciﬁed in Example 6b
- ami.na- 4-t hienyl ).- N - - di n | our.ea
51 798 R G aNd S B RS AV 4 B EE MR D Erourea,

chi3biddmg «rNaOM ana@87uingt aing-dolubhgsulRa§ICchibrdapCeystalline

15I?Lfe'ﬁ?£ét%8%|@r ->63{6a,61yl phenyl am no) -1

20

25

d]imdazole hydrochloride x HC a~: N
SHGH N

Example 8: 2-(2,6-Difluorophenylamino)-1H-thieno[3,4-d]imidazole
~ - hydrochloride '

x HCI

7
N
H

F

a) N-(3-Amino-4-thienyl)-N'-(2,6-difluorophenyljthiourea

was obtained in a similar manner to the method specified in Example 6a)
- by reacting a mixture prepared from 0.74g (= 1.01 ml) of N-ethyl-N,N-

diisopropylamine in 40ml of THF, 0.8g of 3,4-diaminothiophene

dihydrobromide and 0.496 g of 2,6-dimethylphenyl isothiocyanate.

Crystalline solid. M.p. 135-140°C
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25

HC 10 a)

N- ( 3- Ami no-4-thienyl)-N -(2-chl oro-6-nethyl phenyl)thio
urea was obtained in a simlar manner to the nethod
specified in Exanple 6a) by r3facting a m xture

prepared fromO0. 74 % (=2.01 m) of Nethyl-N N 15

d| iBopr cp{d.Briflwotiophaoylaming)- HHEhiefoS,4rdiifnidazole hydrochloride

?é %Hteﬁﬁ’éci‘ 'uﬁ%hﬁﬁﬁlag'nli‘é(rq{e?qm%qﬁe@% Qpé{:rffl‘tog‘ {Example 6b

2 ch oro sot hrocyana
solfram %5 Mges o 706(3-3 mirp-ezth@ww\b (Erﬁ'rélmﬁih}dhbﬁwuthmurea
H- td. S@ﬂ{ of NalD M@zt 27 g bp phbRiendSulf Cg'gﬂ ‘éﬁﬁmd?l Crystalline

obt aj, n |n sithl.ar manner to the meth specl
in %I?ﬁfﬂﬂ N@Pfééﬁncno ng of

N-(S am no-4-thienyl)-N -(2-chl oro-6-nethyl phenyl)thio

o Eyamnle 2R Chioth PnBlivieheryGrifio Pi thispeta 4imidazole

M pydrochl@®@e 25 Exanpl e 10:

2-(2,4-Di chloro-3-thienylamno)-1

Ht hi eno[ 3, 4-d] i m dazol e hydrochl oride 31 a)

Met hyl 3- acet yl ani not hi ophene- 2- ca¥Bbkyl ate was
obt ai ned by reacting 47 mﬁth yl

3-ami not hi ophene- 2- cargoxyl ar wutr@_gze 64 m of

3-acetyl am no- 4, 5- di chl or ot hi Ophenes 2- car boxyl at e was
obt ai ned by reacting 19.9 g of nethyl
3-acetyl am nothl ophene 2- car boxylate in 100 m of

hI f I f d SsQ2Cl 2
“naloo M-TbRm ”EH‘P' g ITbT !?ruﬂrgr@w%tg l%fjlen?aih'(oyr%url
?ndvafOolstabmlqme@tshmllémmbnﬁQr tt?ﬂﬂ mfetﬁdeé SEINEH i Elrxlam ple 6a)
or e ol v i
of P BB dalrkShreigfea, Mot & 7 7 ﬂ?ﬁ” afle Bl NeFY-NN-
CrszlgsmrbpyuIem;m| dn KOpnl 166- THEC. 0c§ gMvatthy3,4-diaminothiophene
- t
obt al neol by cat a ﬁﬂ%ﬁ&;QWr ogerﬁﬁﬁgﬁéﬁﬂilﬁtﬁggv%?at&
25 Ggydellingselig. M.p. 1
acet yl am no- 4, 5- di chl or ot hi ophene- 2- car boxyl ate in 300
m _ of t oI 9.5 f tri Ia ne and th 10 .
ot Bhal | Zpaniiot-EnatieieaybbhiMe s d dlmidealschysodhioride
m”rvlgascmﬂtamd( it asttailal maenst tee theo rbtho® RpecifidltigrExdrhsle 6b
¥r8|+| ?f@&ggPH% é}ﬂm'&yﬁ El'ﬂgﬁﬂ) Rl bﬁ%ro %bso{hy?pq'lenyﬁﬁ'nourea
56. 4 mg of NaOH and 119.7 mg of p-toluenesulfonyl chloride. Crystalline
substance. M.p. > 310°C.

~acetic anhydride in 500 to Col orl ess
crystalline product. Mp. 94 95@ b) Met hyl

Example 10: 2-(2,4—Dich!oro-3-thienylamino)-1 H-thieno[3,4-d]imidazole
~ hydrochloride

J \>—N x HCI
Cl_’Z/j

S




20 filtered off, the solvent was distilled off on a
Rot avapor and the product was crystallized under

wat er. Colorless crystalline substance. Mp. 143-147C.
d) Methyl 3-am no-4-chl orothi 8dhene- 2-carboxyl ate 25

was obtained by stirring a solution of 7 g of nethyl
3- zﬁjetyIMﬁﬁhNb3meMﬂmmmm0mm@-carMyimgyl ate in a
M Xiay 8bin egpﬁgireé’ét &‘P‘ﬁﬁ%f rﬁ@fﬁﬁgﬁlpoml%omene-z -carboxylate

concentrat oricTaci
at Wigh dpelr &f upeeticoranhyderige. iMh20Gvntt of dolugne. Colorless

fi |ert§l‘dne‘p|i’@dl§ﬂ|M tg4qugeecrli stilled to about 1/3 of
the starting vol une, approx. 100 m of water were

Sadded and 30 the crystals were filtered off after
stiri ng\nahyr@Gmaty(Hrmﬁbat Brcﬁcl;hlﬁfoﬂﬁbpthdﬁnele ca@lb@dﬂmé
by% eatzo;bg%%g éy regpl tﬂ?[ g Oc{fOtmétlglﬁ 5% ce%ammotﬁ‘opﬁene-z
3- &:ﬂfbmcyia’tehlror‘lcﬁmmbmfenblomfoﬁﬁ edthbdxryd atl eof rsudfuryl chloride
soligh g [ X] b 0.
SOSOLE b 120 hiSoR b TSl L HRGA0LC % Mo anc
10n ﬁHQﬁ%ql\!%l'&'ycb@I"@a woders ofiuxn gongiteas . for 716 rmingtes. After the

aq Ilsk@ﬁfléﬁt Egﬁ gﬂ@enV@éfﬂléﬂa#ﬂf ' tﬂélsrlr?%dt@%gﬁ?’secﬂfgsﬁglgﬁtﬁsn@tﬁﬁ acetate.
6&%‘ HB‘? W\th*ﬂl Rn%gégjc?oa?n ng tooEppI ace as a
consequence of 32 decarboxylation. The m xture was
t d t h
br S pM g BEEYRRing Y PUP AP BRe 2SR B A T o o
15 wawasdphieined by catsiytically bydesigegatinge midurexof 25 geaf Bethyl 3-
| t | Beet gmﬂmot@staférg%tmgbﬁéﬁéig card ORISR M8 R 98 nfsthanol,

mere wash ried over
sul f%QeO iethylaming andewdth| V@8t oh aalladivm dmsparhO@dand room

of temperitorenand |760aﬁmH§0b@IUPrﬁﬂ (ﬁﬁﬁddﬂspr‘é‘égdré/\térﬁm%ns) After
t her rlflcatl ?1 ed un %rg ?
Q?%E’PF@E’ ggmqnjn "of R drogen a been a sorbe , the catalyst was
20 4 @I’ndamdoofﬁ-the isblveat was elistillediafiodth a dpdtavap drCantkbihe product was
ﬁze?}y .29 g of trifluoroacetic anhydride
I on of 5 of 3-am no-4-chl or ot hi ophene and
4 lecglasfs qrvsteﬂlnwsabsta@cenM@ 13- ‘MT Ganhydr ous THF.
Exotherm c reaction. The m xture was then stirred at
ro te ture for hours, the sol vent was
G 3| Dt aging trebloretiiontensa-catasiRie w th 15
- 25 WaV\@B abtialmﬁ rtqptsﬁﬂmg fah s@tﬁhgh @ﬂ@t gt et nﬂthﬂf StdRtylamino-4-
| e she
Rt RPRE Rer CorB el Dor it PABD Tt Fmethanohand 50 mi
vvasf dicgicehtratido hiydrothéorite acrde catp60UL clorwds hobitsaiandd atsroom
ANehdrafite bt 2/dadfdThe mixture was filtered, the solvent was distilled to
about 1/3 of the starting volume, approx. 100 mi of water were added and
30 the crystals 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-chlorothiophene-2-
35 carboxyiate in a solution of 16.4 g of potassium hydroxide in 150 ml of
~ water under reflux conditions for 90 minutes. The mixture was cooled to
60°C and approx. 170 ml of aqueous 2N HC! were cautiously added
~ dropwise with stirring and while maintaining the temperature, in the course
of which vigorous foaming took place as a conseguence of




was further processed without further purification. 20

g) 2,4-Dichloro-3-trifluoroacetyl am not hi ophene A
solution of 1.4 g of Nechlorosuccinimde in 25 nl of

gl acial acetic acid was adde@®2dropwi se with stirring

to a solution of 2.3 g of 4-chl oro- 3-

t r idelcadyaeylsdiopl alfien mikiuopheas stimed6fornd fafthgh &80 ahinutes and

OSSR S R
of fto prhd1+12susing Nai2H and sxdtacied B-4dimes wititl mesthylane edhioride.
Wi Ufheebbbﬂbnﬁpb?dﬁtc ﬁh‘é%e@r\ﬂéf@ ?va@Hé& ew\fﬁ%%gls ed W!(%cf‘ over

vvater and drj ed gve% sodi um sul sol

waSOgiun siiialg. gp dhe sojvent had begnrdistilled affy adupwinpil was

chramtmhe@rmhwasrusydl witBo@eiurthet gﬂlrlﬁc?ﬂdﬁbdﬁ@ vfés é@)r?d under
parts by volune o

arts by vol u t ol uene and
ﬁé%?%ﬁ%a piﬂi%ecltlgmﬁd fromthe still 30 unconverted

m)nochl oro conpound. Crystalline compound. M p.
56+H8C. ene A m xture of
}F 4%5 &?—tﬁﬂ&l%rroécgfyﬁ?ﬁﬁp &% yl am not hi ophene
10 an dvassgbt@mdnby aAdpgod RYdr at frifliorgatetic @ndyiitde do anslution of

stigr Qﬂ' @hnﬁ&%k‘?ﬂor&tﬁ'@;&ﬁen@ﬁﬁd 435191? o’r“ﬁ’i’étgﬂqaﬁﬁ@ in &0t ml of
tos \thl |ght at room t enper at xed with
X

ture was extracted with ethyl acetate
an (Exomhwl reddtibonWathe mixture wateinCstprabat e Cﬁmﬁérature for

OV rh%?rg, ;ﬁg% %HIJgﬂgg\fa‘%nglsm%ae o S@ngzthewas qd ' S&i'als, acdmlxed with
15 2 waIErcamd)leaﬁraciem witly lethyd cidetatey Aftet éhehosganic ipbasefhad been
0. @\%sﬁeﬂfm F{eﬁ‘%n%l ﬁxb%gg%ﬁ’lr fgﬁéc?['}bgrn&dlﬂ‘m%ﬂe %e solvent

met hy ene orid over
- of WBS disiHladeaft + Bhendasired peodsict “@smbt@med@%w oily material and

chinessi fdﬂhe@pl%%ésﬁb@\l‘rvltﬁ@@d furth8y Sur@fﬂ‘%’ﬁoﬁ arbonat e
di ssolved in 6 mM of water and 0.496 g of

t hi ophosgene. After stirring at roomtenperature over
202 8) houlsi-Dididoror3arifiucrgavatyamirothiephersgl and t he

P8R Ct 430 of KEERBIICE MR TR.25 1o B qBEe acid
vvl waswadéed grapwiseewithy stirrggdiaura solutionf af &. 3 an df t4ehloro-3-
Soir}f%PoaY&?yIQ ddthlloﬁﬁell% fin éré‘ﬁ\l dp?ogélgbi%?%%@ﬁ& %c‘ﬂf‘sthe mixture

tal ned

o oWas SRy 4ndsCofir ALirPar BRaninigs anslhaaivansiwas distiled
25 Opaffaﬂ'h@riésndué I%wals admixed wnth WaJ?E ﬁp% regtrgcted with ethyl acetate,
16 O Bl SScshasher B Vel raitaed Qvensoduphufate,
deandi thedsolveixavas| disfited off.r Chae triesgiue. Bhisgpardified by column
3, éﬁ@nﬁ%&%ﬂ&om%]ﬁadbglygélﬂare? Thidfurd 518 Sarks 8 volume of
toluene and 2 parts by volume of n-heptane, and removed from the still
30  unconverted monochloro compound.
Crystalline compound. M.p. 56-58°C.

h) 3-Amino-2,4-dichlorothiophene

A mixture of 0.26 g of 2,4-dichloro-3-trifluoroacetylaminothiophene and
35 2.0mil of 80% hydrazine hydrate solution was stirred at 50°C for 1 hour

and, after having been left 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 sodium sulfate and

the solvent was distilled off. Crystalline solid. M.p.: 50-52°C.




2,4-dichloro-3-thienyl isothiocyanate and 0.49 g of
“N-ethyl-N, N diisopropylamne in THF. Crystalline

product. Mp. 110-115C. 20 k)

2-(2,4-Di chl oro-3-thienylam n8B-1

Ht hi eno[ 3, 4-d] i m dazol e hydrochl oride A sol ution of

108 4 nmg of p-toluenesulfonyl chloride in 5 m of

dro?s,% Tépﬁo%_ﬁgggqs&b%%%ﬁ&eto a mxture

are roma solu

N- (Ms@mlm oB0 66 @ﬁilBaanNno@4ﬂ@1I@mm®mmneemy1E) othobmedhylene
' N chipride \ﬁés Ebﬁe@@nﬁﬁﬁsé Cﬁf@l‘ tHd Qéhrgé oﬂﬁ%uﬁﬁ@eé)fo é\'?t@?{ure of

resutlng dar sol ution

st |8rmg‘o°f tm‘:*A%MWF’e &’Ejleur Q.8286r9 20t seagm ¢ Hgd@gpgeﬁprbonate

Wa%ilssﬂblhﬁdlt In ed'nlfﬁf v@t@k hh@tc:] 296 t@ﬁ@f mrtﬂﬁt@exﬁ@d Afliet Istirring at
ter er_extra Wi e ate

o S erebartie 672 Aol  twesarBthic s, g efteyed and the

sodiqueoss|fhase. was tesdrached twiceembrd) avdth emsthyenéi dHleritie. The

Off n’?tﬂ‘?ecf Saqa%lfc?ﬁﬂﬁ?sggle’?é‘gﬁ 'h%g \XM’I ﬁ%ké%hd dl‘l?d ﬁyer sodium

chrorrato usi n% m Xture o
10parsub‘atebgrmddha re@hemt erfawdrsa&eﬁ affe I he asqihiocyangtewsas @btained

of a- é‘ﬁ@ﬂ@&ﬁore% Bﬂfdh%t QMd SRing® if s&@ﬁhlgd\n%%%bﬁted further

aci d, as an%fg uent, which was then distill of f under
r e AHOOYT BHRIY NG QPEralioNSs cous amor phous product was

obt ai ned which was dissolved in ethyl acetate and
t h l 35
oad sac DPRPalmaFahiany B R e el ahEp i Iein of
15t hezvaanmbtgh@dsln m;sﬁmllamhanher tacthe wathodndaesdribedght Example 5e
abggt eﬁlﬁg r r@éﬁgtﬁﬂlﬁ 4'\411%H1m8thﬁ)g>91 ne%h%?‘ﬁérﬁld%lgltq 0.8g of
dj 2A-dighlare-3 ey 1 ﬁ@ﬂﬂwaﬁ'@éﬁ ngarcht U948 sQfdl iNrethyl-N,N-

hy@it&%ﬂﬁﬂéﬁﬁr@tﬂﬁm QWéié]llﬁ@ p?odﬁan%angmw ¢306 ny
of 2-(2-chl oro-4-methyl-3-thienylam no)-1

t hi eno[ 3, 4-d] i mi dazol e hydrochl ori de (exanpl e 5 in 40
20 m kpf wat@r4-Dichidroe3-trionylamirad)- Wiitibne{3ptdmidioles
es}@g iﬁ[bi .. After the suspension had been 10 stirred
S erature for 1 hour, the solid was filtered
of A soiutiomoiicd8.4 mgeaf petblueneshifory ehloridedint § enlpofoaniydrous

was i jyad (?d&eﬁrhrﬁtﬁvas%t tfoeé‘%xt‘ﬁfé g?é&g%%ﬂ%r{rg%t?&[bﬁ&?of 157 mg

product ,

P i n et taany: N - Gog-ghoriorathionylihiotitee. RIS mi of THF
251 nbhblé Fs@lmnoﬂ'ﬁtﬂwﬂ@s@ﬁ% I@:‘f'N?éDHZQ THil oftvester. dﬂﬁ@rr@smmﬁig dark

. SEPR A st KPa STBRSTArEC S Ty Lie. sobvept was

f udistilled aff MdEthey essidue was adm:xed 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

30 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, 3 paris by

volume of glacial acetic acid as an eluent, which was then distilled off under

reduced pressure. A viscous amorphous product was obtained which was

dissolved in ethyl acetate and made strongly acidic using hydrogen chioride

35 gas-saturated diethyl ether. The crystallization of the amorphous
hydrochloric acid salt was brought about by scratching. M.p.: > 300°C.




under bicarbonate-free conditions. To this end, the
pH, was determ ned using the pHsensitive fluorescent
dye BCECF (Cal bi ochem the BCECF- AM precursor is
used). The cells were initial B$ | oaded with BCECF. The
25 BCECF fl uorescence was determned in a Ratio
. FI xesyded d e2-(Ssitarpshmeathyl3tnie rofarminohib-thigno[ 3,4-
I'n iqal , South Brunswick, N J.,” USA) at
.extgﬁrgﬁigg@wavel engt hs of 505 and 440 nm and an
enm ssion wavel ength of 535 nmand converted to the
pH, by neans of cali bratl 0 curves. The cells had
al ready been i ncubat %_ buffer (pH 7.4) in 30
~the course of the B /oaln (NHACL buffer: 115 mM

NaCl, 20 mM NH4Cl, 1 CaCl 2, 1 mM MySOA4,
20 MM Hepes, 5 MM gI ucose BSA; a pH of 7.4
is established using 1 M Na . §e i ntracel | ul ar

acidification is induced by adding 975 | of an
SNHACI -free buffer (see below) to 25 p.1 aliquots of

- the eldifed B ki sbflrbtdtLoditi fdrodendaBoRURSEALES to o

rate of the pH recovery \g?s re

{ opusEngien Ok Hvermd nofes- g NS TaiayLe- tigamino)-1H-
i we@qsfma]uwkﬁaol drbbﬁionﬁé'(ébdémbleoa) #f 4bhfl of water in the

tor enc he te ces, the c
o BLIsE i Rh S B, &1 Il BBl Hb AR RS Slgpbigios Rad been
10 coatjﬂred et mom!lmnpet&bwsa foo 1 pidur rthe @olid wasofiitered affeandReashed

r

il Wﬂ‘ﬂﬁij Ethd e baptelfas Biad i'Bh Binucam. Golgress

“mveiefalline prodyst, degompositiopmpai fiapci180°0. 97 nM

Na2HPO4, 0.23 mM NaH2PO4, 5 nM Hepes, 5 mM gl ucose, a
bl i shed using 1 M NaCH). For the

e
dePEﬁFﬂ‘ﬁ%&'?@ﬁa'oéa flhe 0% val ue, the cells were
15incubated in an Na+-free buffer (133.8 nM choline

0. b¥arasinlol Mo NAE IHRIORC 5 mha Hepes, 5

glucose, a pHof 7.0 is established using 1 M KCH).
Theg E to be tested were nmde up in the

Na{ - contal hing buffer. The recovery of the
intracellular pH at each tested concentration of a

20 SUPRisanss u@@rﬁmde&ﬁ@dréc%veﬁf %niheofmtré&atura?mgpiw(w. after
recqy r.cent ages of recove

oo icdion, Snc i E56 ey gepus ortheikassaeh bahanal NHE even
sutmﬁanbleafbmnatél&eencbndmbﬁﬁ This serid, WD@SCgH Y wagadstethined

gs.ﬁg IR P SeRTRYS, B tesBBRt 4 BCECFRCHISBthém! trd BeECF-
precursor is used). The cells were initially loaded with BCECF. The

25 BCECF fluorescence was determined in a Ratio Fluorescence
Spectrometer (Photon Technology International, South Brunswick, N.J.,
USA) at excitation wavelengths of 505 and 440 nm and an emission
wavelength of 535 nm and converted to the pH; by means of calibration
curves. The cells had already been incubated in NH,ClI buffer (pH 7.4) in

30 the course of the BCECF loading (NH,CI buffer: 115 mM NaCl, 20 mM
NH4CI, 5 mM KCI, 1 mM CaCl,, 1 mM MgSO,, 20 mM Hepes, 5 mM

- glucose, 1 mg/ml BSA; a pH of 7.4 is established using 1 M NaOH). The
intracellular acidification is induced by adding 975 ul of an NH,Cl-free
buffer (see below) to 25 pl aliquots of the cells incubated in NH,Cl buffer.

35 The subsequent rate of the pH recovery was registered at two minutes for
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WD2005/ 026173 36 What is clainmed is: 1. A conpound of

the formula | or Il R3 5 R4 N R1L PCTI EP20041009836 N

R& N NRL 11 where Rl is ph88yl which is substituted

by the radicals R5 and R6 in the 2- and 6-position; 10

R5 Ntiid1,Rat fivee einuiesi fod B2 emid 5t thrde ogiantesnier NNVHE3. For the

| Slt %ﬁlwiﬁ%ﬁl ﬁ%ngil'llblﬂﬁ'yi %Qel&é(hcﬁ fr?é I;}ést&@%@ﬁ#g@&@ﬁlae cells were
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cyémtba”yt mxfasugaf@ﬁetm;huﬁeysn Wh@hh@&mplaﬁﬁit@roabsOlUtel)Rﬂo pH

3?(%’70\} ey abki Ip Qéé’ | K Eoré@!é%é >{ﬁ-lCr'é("%'_mé‘rya WA) the czls were
REARIERILT N es 24c= i, K O Tl (o Al

samaoli me. 28y M DAGC1,2 Q.97 il N§ }HE’O4WDIZZh mid NaH,PO4, 5 mM

Su?—ISt ek ug%ija(uE:cbsee %a[ﬂ-{ o‘?|7s0 IS es%a%\lshed usmg ?IV%I\I%\%)I% For the
determination of the 0% value, the cells were incubated in an Na'-free
buffer (133.8 mM choline chloride, 4.7 mM KCI, 1.25 mM CaCl,, 1.25 mM
MgClz, 0.97 mM K;HPO,, 0.23 mM KH,PO., 5 mM Hepes, 5 mM glucose, 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 recoVery. The percentages of the pH recovery were used to
calculate the 1Csq value of the particular substance for the individual NHE
subtypes by means of the program Sigma-Piot.

Results:
Example ICs0 (NHE3)
Example 2 0.22 uM
Example 5 0.15 uM
Example 6 . 6.51 uM
Example 9 1.43 M
Example 10 0.32 uM




5haV|ng 3, 4or 5 carlbon atons, vinyl, et &nyl

and 4-position; R5 and R6 are each independently

hydr ogen, nethyl, ethyl, cycloal kyl having 3, 4 or 5

carbon atons, vinyl, ethynyl, fluorine, chlorine,

br AWO2005/0241m8, CN, NO2, trifl uoronmet hyl pcSHFEP2004/009836

met hoxy or -X-R7; R7 is alkyl having 1, 2 or 3 carbon

atons, trifluoronethyl or CH8BCF3; "X is CH2, 0, NH or

S(%&S,; nis zero, one or two; where R5 and R6 are not
hatisilimedi&’ ti ne hydrogen; R2 and R3 37 are each

independently hydr ogen, fluorine, chlorine, brom ne,

hyI CF3 or -Y-R8; R8 is

metthyl | QF?TPBB?%%%P@NOFW%% Yis CH2, 0, NH

or S(C»n1 mis zero, one or two, R4 is hydrogen,

met hyl , ethyl, cycl opropyl, cycl opropyl nethyl or

CH2- CF3; and harnaceutlcally ac table salt and a

trlfluoroacetlc sal R4 thereof

of the fornulasl

phenyl which isy&ubgfituged by the rg s Rgqand R6

in the 2- and_ #-posHion; 15 R5 and R6 aﬁb each

i ndependent |y hydrogen, nethyl, ethyl, cl oal kyl
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and 6-position;

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 tnﬂuoromethyl

or CH,-CF3;
X . isCHp, O, NHor SO
n is zero, one ortwo;

wihere RS and R6 are not both at the same time hydrogen;
or
R1 s 3-hienyl which is substituted by the radicals R5 and R8 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,
chlorine, bromine, iodine, CN, NO2, trifluoromethyl, SFs,
methoxy or —X-R7;
R7 is alkyl having 1, 2 or 3 carbon atoms, trifluoromethyl
or CH2-CF3;
X is CHa, O, NH or S(O)p;
n is zero, one or two; .
where R5 and R6 are not both at the same time hydrogen,
'R2 and R3




n.is zero, one or twd; where R5 and R6 are not both at
the sane tinme hydrogen; 25 or RL is 3-thienyl which is
substituted by the radicals R5 and R6 in the 2- and
4-position; R5 and R6 are eacB7i ndependently hydrogen,

met hyl, ethyl, cycloal kyl 30 having 3, 4 or 5 carbon

~at gns, areyeactet ihyleyémdéritlyorhyﬂeogemhlﬂuoﬁm@,, chforimenebromine,
i odi ne, s 0 : OXy or

- X- R7; ﬂ%@“@ﬂﬂ”h?ﬁ% @Efzleh;{z, 'g%a?rb"(rﬁ@t ons,

trifl uoR&met isynethyt, tdfeorerethd®r CHsCERR2, 0, NH or

S(O n; IS n :.where R5 and R6 are not
bot h atq'the sﬁ'géngz’tghlgl_l%rﬁ@@h; R2 and R3 38 are each

5i ndependent | {1 hydisc&§En, 088 @bMte, chlorine, broni ne,

meRay! , STy O ribkhyl, N&hyiNI h 3 cél %Ey%n' 0]
is methll né i ?Tjorometyhyl o¥ CE&L?%):???’YCPSO ) , Oe,a i or
o

NH or S % mis zero, one or two, R4 is hydrogen,
methyl a phéwyacetyicalyppepsptably Gaitpandya neifluyloaeetic acid salt

CHH- , and a pharmaceutically acceptable salt and a
tri el?ggl:’oaceti c acid salts thereof. 10 3. A conpound

100of the formula | as clained in claiml or 2 where Rl

iSzPhenﬁggae@@&Ihdéftﬁgtréﬁﬁmatl%@lcgmggagﬂf jfl s R5 and

R6 1nt - and 6-position, dre each
i nWEBEhdent |y hydrogen, nethyl, ethyl, fluorine,

chRar i ng, phémiviteci®lis BUbitlRIP PR ithy IradivER" R5 Rnd@ RS iRbthe 2-
are not alqg'tabpdastltignt?e same time hydrogen; :
15 RS and R6
are each independently hydrogen, methyl, ethyl, cycioalkyl
having 3, 4 or 5 carbon atoms, vinyl, ethynyl, fluorine,
chlorine, bromine, iodine, cyano, trifluoromethyl, SFs,
methoxy, nitro or -X-R7;
20 R7 is alkyl having 1, 2 or 3 carbon atoms, trifluoromethyl
or CH2-CF3;
X is CHz, O, NH or S(Q)p;
n . is zero, one or two;
where RS and R6 are not both at the same time hydrogen;
25 or
R1  is 3-thienyl which is substituted by the radicals R5 and R6 in the 2-
and 4-position; "

RS and R6
are each independently hydrogen, methyl, ethyl, cycloalkyl
30 having 3, 4 or 5 carbon atoms, vinyl, ethynyl, fluorine,

chiorine, bromine, iodine, CN, NOs2, ftrifluoromethyl, SFs,
methoxy or —X-R7;
R7 is alkyl having 1, 2 or 3 carbon atoms, trifluoromethyl

or CH2-CF3;
35 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;
R2 and R3 |




or 20 RLis 3-thienyl which is substituted by the
radicals R5 and R6 in the 2- and 4-position; R5 and R6
are each independently hydrogen, nethyl, ethyl,
fluorine, chlorine, bromne @g trifluoronethyl; 25
where R5 and R 6 are not both at the sane tine
hzdrogerare Reaci3inaege fderstiye a1 lbgéwdrﬂegﬁnearuh!@nne bromine,
phar nac a oroacetic
aci d sal téth?ﬁgﬂéoq,s g:gk’j% i@%rl%'al g:%f ormul a |
as cl ai & |nsmeﬁlycb.rtrlﬂotnrermhyllcm(flﬂzﬁF&2 and 3,
sel ected, fro
2-(4- rre?hyl ?Fﬁsényﬂﬁfnoﬁ%\
5H-t hi eno[ 3, 4mi] i misdzerol ene or two
en n
H-t |eno Hg&g?@ﬁ ﬁh'egf?! 0%;&}! cyclopropyl, cyclopropylmethyl or

I M daz
2- (2- chi* ot Ch3met hyl - 3- t hi enyl am no) -1

Htafhﬁeaoéyﬁ’arﬂnéﬂéuﬁbéi AZakeeptable salt and a trifluoroacetic acid salts
| uor onet hyl'phenyl am no) - 1

2-tr
I—I-%l't‘ﬁrgﬂ [ 3, 4-d]i m dazol e,
102 (2, 6-di net hyl phenyl am no) - 1

hi en%‘?’?’ﬂ%ﬁ%@ﬂ@ﬁﬂﬁﬂ%’f | gs claimed in claim 1 or 2

H-Mrheeao[S 4-d]i m dazol e, 2-(2-ch loro-6-methyl phe n
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152- (2- chiR® gndtRBet hyl - 3- t hi enyl am no) - 1
Ht hieno[ 3, 4-d azol e, and_ a pharmaceuti.cal l .
ecoptanl o <21 A TasHertRind BAfbeSicmetd (dihvi, Muorine,
t hereof . 5. éhbanppbnmdnné or véfldovommetteyl;l as cl ai med in

one o _[Res ﬁsﬁghgﬁa ot BotiT A shme e hafoddr™

the group © orop enyI amh
H- ©ORi eno[ 3,4-d]imdazol e, 10

202 2- (2 chiose Qhrég?ﬁhﬁ%h i$ sthﬁtﬂgécPH} 8 Tddicals R5 and R6 in the 2-

|eno[3 azol e

2 (2 4- @ndH-RRSicn;t hi enyl am no) - 1
H t hi eng53arft REi M dazol e, and a pharmaceutically

? ﬁgfgg? bl i;glfet eaarc].: ?nc}ép'endeﬁ{lo Cye ro&er?,c}ndetﬁﬂ! tethyl, fluorine,

_ chlorine, bromine or trifluoromethyl;
25 where RS 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.

30 '

4. A compound of the formula | as claimed in one or more of claims 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-d]imidazole,

35  2-(2-chloro-4-methyl-3-thienylamino)-1H-thieno[3,4-d]imidazole,
2-(2-trifluoromethylphenylamino)-1H-thieno[3,4-d]imidazole,
2—(2,6—dimethylphenylamino)—1 H-thieno[3,4-d]imidazole,
2-(2,6-diflucrophenylamino)-1H-thieno[3,4-d]imidazole,
| 2-(2-chloro-6-methylphenylamino)-1H-thieno[3,4-dlimidazole,




6. A conpound of the formula | or Il or a
pharmaceutically acceptable salt thereof as clained
in one or nore of clainse 1 to 5 for use as a
medi canment. 20 7. The use of ggconpound of the formula
I or Il or of its pharmaceutically acceptable salts
as 2e(24-dixthlaro-Btiderotamiviog- 16f-tHiéra[8B1-d]imidazblef or
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di sorders resulting from endothelial dysf unct i on, of
intermttent claudication, of protozoal disorders, of
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30 ora.%aétg;sg%egggageee@%ﬁﬁ alfnﬁ "o RERGEE, B8 e TRAHRATEY plohytaxis
of acute and chronlc 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 hypercholesterolemia, of diseases for
which cell proliferation constitutes a primary or secondary cause, of cancer,

35 of prostate hypertrophy and prostate hyperplasia, of fibrotic disorders of

 internal organs, of heart failure or of congestive heart failure, of
thromboses, of disorders of biliary function, of infestation by ectoparasites,
of disorders resulting from endothelial dysfunction, of intermittent

claudication, of protozoal disorders, of malaria, for the treatment of shock,




respiratory drive, sleep-related respiratory

di sorders, sleep apneas, or of snoring, for the

treatment or for the prophylaxis of acute and chronic
renal 15 di sorders, of acute ggnal failure or of

chronic renal fallure or of intestinal dysfunction,
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phg}rﬁﬁ@@yep@rgﬂlpp of a medlcament for preserving and storing transplants
for surgical measures, for the preparation of a medicament for use in
surgical operations and organ tiransplants, for the preparation of a
medicament for preventing age-related tissue change, for preserving health
- 35 and prolonging life, or for the preparation of a medicament for reducing
cytotoxic effects.

9. The use of a compound of the formula | or il or of a pharmaceutically
acceptable salt thereof as claimed in one or more of claims 1 to 5, alone or




acceptable salt thereof as clainmed in one or nore of
clains 1 to 5 alone or in conbination with other
nmedi canments or active ingredients, for preparing a
medi cament for the treatment gq for the prophyl axis of
acute and chronic renal disorders, of acute renal
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of t d?or a pﬁ‘armaceutlcally acceptggle salt thereof as claimed in one or
more of claims 1 to 5, together with pharmaceutically acceptable carriers
25  and additives.

14. A curative composition for human, veterinary or phytoprotective use,
comprising an effective amount of at least one compound of the formula |
or |l and/or a pharmaceutically acceptable salt thereof as claimed in one or

30 more of claims 1 to 5, together with pharmaceutically acceptable carriers
‘and additives, in combination with other pharmacological active ingredients
or medicaments.

15. A process for preparing a compound of the formulae | or Il and/or a
35 pharmaceutically acceptable salt thereof, which comprises

a) reacting a diamine of the formulae Il or IV with a cyanate of the

formula V to give a urea derivative of the formula VI or VII,

b) cyclizing the urea derivative of the formula VI or VIl to give a

compound of the formulae la or lia,




NH2 RI-N=C-7Z VRS VFCAS1HH INR i ~~1J RL SH
8lllaRB RANRANR ----N, RRSHA | | VIl 1
11 where Rl, R2, R3 and R4 are each as defined in
claims | to 5, and where Z ig2oxygen or preferably
sul fur. 10

and

c) to prepare a compound of the formulae | or il in' which R4 is other
than hydrogen, derivatizing a compound of the formulae la or lla to give a
compound of the formulae | or ||
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where R1, R2, R3 and R4 are each as defined in claims 1 to 5, and where

Z is oxygen or preferably sulfur.
10




