WO 01/ 30761 PCT/ EPOQO 09838 Description Heterocyclically substituted
bénzoyl guani dines and their use as NHE inhibitors 5 The invention rel ates
to heterocyclically substituted benzoyl guanidines of the fornula | R(1)
R(2 R(3) *noywoN1/89781 N 10 in which: R(1) is -(CF2)c-p¢FHEPOO/OOE3Y 0, 1, 2
or 3; R(2) is (C-C9)-heteroaryl, linked via Cor N, which is unsubstituted
or substitut grbsBipflon 3 substituents 15 fromthe group consisting of F,

C, CF3, CH3, nethoxy, hydroxyl, am no, nethylam no and di net hyl anm no;
R(3) is H F d, Br, I, CN, N2 or (Cl-C$)-alkyl, R(4) is H,

(C1- C4) - al ky HetéiGcy€hitaipl substitutéd 5@nzoBliguahidit®é and {GEiR) tseCres; NIEI s zer o,
1 or 2, 20 a #) elr pharmaceutically tolerable salts. Preferred conpounds
of the formulf@"APe those in which: R(1) is trifluoromethyl; R(2) is

i m dazol yb or benzim dazolyl, linked via C or N, 25 each of which is

bstitut ¢ | z : | :
consisting ofME mppfifod tblaBs 8oheofaciolicaty e eBtée phodhioaidinpivr
di met hyl ami ndhefrawiak H F, O or (Cl-C4)-alkyl; 30 R(4) is H,
(C1l-A)-al kyl, (C1-CA4)-al koxy, F, d or CF3;

R(1)
R(2
N N

R(3) N

N ag © N
10  in which:
R(1) is -(CF2)c-CFsg;
¢ is zero, 1,2 or 3;

R(2) is (C4-Cg)-heteroaryl, linked via C or N,
which is unsubstituted or substituted by 1 - 3 substituents
15 from the group consisting of F, Cl, CF3, CH3, methoxy,
hydroxyl, amino, methylamino and dimethylamino;
R@) isH,F,ClBr, 1, CN, NO2 or (C1-Cg)-alkyl,
R(4) is H, (C1-Ca)-akkyl, (C1-C4)-alkoxy, F, Cl, Br, I, CN or -(CF2)o-CF3;
0 is zero, 1 or 2;
20 and their pharmaceutically tolerable salts.

Preferred compounds of the formula | are those in which:
R(1) is trifluoromethyl;
R(2) is imidazolyl or benzimidazolyl, linked via C or N,

25 each of which is unsubstituted or substituted by 1 - 3
substituents from the group consisting of F, Cl, CF3, CHg,
methoxy, hydroxyl, amino, methylamino  and
dimethylamino;

R(3) isH,F, Clor{(Cy-Cyg)-alkyi;

30 R(4) isH,(C1-Cy)-alkyl, (C1-Cg4)-alkoxy, F, Cl or CF3;

and their pharmaceutically tolerable salts.

Very particularly preferred compounds of the formula | are those in which:
R(1) s trifluoromethyl;



and théir pharmaceutically tolerable salts. Very particularly preferred
ounds of the formula | are those in which: R(1) is trifluoronethyl; 2
r2r§) is imdazolyl or benzimdazolyl, linked via N, each of which is
unsubstitut ed or substituted by 1 - 3 substituents fromthe group
consisting of F, C, CF3, CH3 and nethoxy; 5 . R(3) is H R(4) is H,

nmet hyl , rreth tycal ly tol erable salts.
(C -Cg) heterogzl)yl I'S gﬁgély rg?)%ﬁrhﬂa&o P'ﬁhﬁ@d’@féN

cadical s eriyed 10
from phenyl or naphthyl, @8 v\’l’if (“)f'i“ é,sd’rns $tgu1@q SFcﬁﬁgn{"é' %Ftbé(pl acéd by N
and/or in which at |east supstitaghisciesrh thel groop ponsisting ebIFa &g Chg, EHANH  or 0
(with formation of a five- rrenbf?@?(d aromatic ring). In addition, one or

both atonms of the conden@GiBENOse of bicyclic radicals (such as in
indolizing). R al|§q>| be nitrogen atonms. 15 (G -C9)-heteroaryl is in

particul ar fu ) dazolyl, benzi m dazol e,
pyrazol yl, é@ol J?mgﬁé}ﬁgzg@(yl ,)8)09120 yr3§ | soxazol yl, thiazolyt,

i sot hi azoi yI amy theilypharmaceutically tolpratilersaltsyy| , pyri dazi nyl,. indolyl,
i ndazol yl , quinonI i soqui nolyl, phthalazinyl, quinoxalinyl,

qui nazol i nyI cinnolinyl; very 20 particularly imdazo

I éb or .
benzi m dazol y{G1-Ct)-beleresryk ﬁeuﬁdﬁfﬁqqduéﬁtr@eﬂ('@ ragicais whichnars H@"‘Yﬁ% or
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esent tigal i sgers
racemates or Nsandier 'leE}h@‘Q@%r‘\é’Sfa jagaat @él%seﬂreaﬁ‘fﬂ F’gtaﬂ”gaﬁ@" can be
either strai g&toqmrfoﬂﬁamraapaqﬁe-rﬁémberawatom;ofm )hirr agditiom,cort o6 to a

pragess for tgﬁgp bidnas at| e Py n%ensatlon SHEPSH blcylchc dl%gl ?&R{H 38 id eacting

conpounds of
indolizinyl) can also be nitrogen atoms.

15
(C1-Cg)-heteroaryl is in particular furanyl, thienyl, pyrrolyl, imidazolyl,
benzimidazole, pyrazolyl, triazolyl, tetrazolyl, oxazolyl, isoxazolyl, thiazolyt,
isothiazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl,- indolyl, indazolyl,
quinolyl, isoquinolyl, phthalazinyl, quinoxalinyt, quihaiolinyl, cinnolinyl; very
20 particularly imidazolyl or benzimidazolyt.

If one of the substituents R(1) to R{(4) contains one or more asymmetric
centers, these can be either of the S or R configuration. The compounds

can be present as optical isomers, as diastereomers, as racemates or as
& 25  mixtures thereof, :

The designated alkyl radicals can be either straight-chain or branched.

The invention furthermore relates to a process for the preparation of the
30 compound |, which comprises

reacting compounds of the formula Il



R(1) R21 1 1 LR3 (4 0 in which R(1) to R(4) have the neaning
indicated and L is an easily nucleophilically substitutable |eaving group,
wi th guanidine. 5 The activated acid derivatives of the formula Il, in
which L is an al koxy group, preferably met hoxy group, a phenoxy group, a
phenyl thio, nethylthio or 2-pyridylthi roup, a nitrogen heterocycle,
preferably 1-im dazolyl, are advantageBGgly obtained in a manner known per
se from 10 the underlying carbonyl chlgrides (fornmula Il, L = C), which in

turn can be prepared in a mann&2kpo !I per se fromthe underlying

carboxylic acids (formula Il, L= O exanpl e using thionyl chloride.
In addition to the carbonyl chlorideg he fqrmula Il (L = C), further
15 activated acid derivatives of@#he T ¥ 11 can al so be prepared
directly fromthe underlying ben20|c dci d erlvatlves (formula I'l, L = OH)
in a manner known per se, such as, for@za | e, the nmethyl esters of the
formula 11 where L = OCH3 by treating w th gaseous HCI in nethanol, the

i m dazolides of the forrmula Il by treating with carbonyl dilm dazole 20 [L =
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10 the underlying carbony! chlorides (formula I, L = Cl}, which in turn can be

prepared in a manner known per se from the underlying carboxylic acids
(formula I}, L= OH}, for example using thionyl chioride.

source

In addition to the carbonyl chlorides of the formula Il {L = CI), further
15 activated acid derivatives of the formula Il can also be prepared directly
from the underlying benzoic acid derivatives (formula I, L = OH) in a
manner known per se, such as, for example, the methyl esters of the
formula It where L = OCHg by treating with gaseous HCI in methanol, the
imidazolides of the formula Il by treating with carbonyldiimidazole
20 [L =1-imidazolyl, Staab, Angew. Chem. Int. Ed. Engl. 1, 351 - 367 (1962)],
the mixed anhydrides Il using CI-COOC2Hs or tosyl chioride in the
presence of triethylamine in an inert solvent, and also the activation of
benzoic acids using dicyclohexylcarbodiimide (DCC) or using
O-[(cyano(ethoxycarbonyl)methylene)amino}-1,1,3,3-tetramethyluronium
25 tetrafluoroborate ("TOTU") [Proceedings of the 21st European Peptide
Symposium, Peptides 1990, Editors E. Giralt and D. Andreu, Escom,
Leiden, 1991]. A number of suitable methods for the preparation of
activated carboxylic acid derivatives of the formula Il are indicated stating
source literature in J. March, Advanced Organic Chemistry, Third Edition
30 (John Wiley & Sons, 1985), p. 350.

The reaction of an activated carboxylic acid derivative of the formula 1l with
guanidine is carried out in a manner known per se in a protic or aprotic
polar but inert organic solvent. Methanol, isopropanol and THF from 20°C



30. (John Wley & Sons, 1985), p. 350. The reaction of an activated
carboxylic acid derivative of the fornmula 11 with guanidine is carried out
in a manner known per se in a protic or aprotic polar but inert organic
sol vent. Methanol, isopropanol and THE from 20C 4 wup to the boiling
tenperature of these solvents have proven suitable here in the reaction of
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be prepared by nmethods known fromthe literature. The ben20| c acids 15

g?f:gir glegga{ glfgngccéf ﬂ}en'%agb %M%%ﬁ%@%&ggg@ﬁove %r oducti on

of some subsscavenges, i re.Q. Imnethe fam 2ofapdcess gianiding for repwmgalt eby
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Cross-cou ||#8 Thary halides or aryl triflates with, for exanple,

or ganost annanes, organoboronlc aci ds or organoboranes or organocopper or
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The introduction of some substituents into the 2, 3, 4 and 5 positions is

possible by methods, known from the literature, of palladium-mediated

20 cross-coupling of aryl halides or aryl triflates with, for example,
organostannanes, organoboronic acids or organoboranes or organocopper
or —zinc compounds. '

In general, benzoylguanidines | are weak bases and can bind acid with

25 formation of salts. Possible acid addition salts are salts of all
pharmacologically tolerable acids, for example halides, in particular
hydrochlorides, lactates, sulfates, citrates, tartrates, acetates, phosphates,
methylsulfonates, p-toluenesulfonates.

C

30 European Patents EP 602523 (HOE 92/F405) and EP 640588
(HOE 93/F 254) describe benzoylguanidines of similar constitution, which
also carry fluorinated alkyl substituents in the 5 position in addition to a
multiplicity of other substituents R(1), and can also carry (C4-Co)
heteroaryls in the 4 position in addition to a multiplicity of substituents.

35 However, it was not to be foreseen that these compounds having
fluoroalkyl and hetaryl substitution especially would display an outstanding
action.



multiplicity of other substituents R(1), and can al so carry (Cl-C9)
heteroaryls in the 4 position in addition to a multiplicity of
substituents. 35 However, it was not to be foreseen that these conpounds
having fluoroal kyl and het aryl substitugion especially would display an
out standing action. 5 Surprisingly, the conpounds accord| ng to the
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removal, for the protection of removed organs for example during
20 treatment with or storage thereof in physiological bathing fluids, and also
during transfer to the recipient's body. The compounds are also valuable
pharmaceuticals having a protective action when carrying out angioplastic
surgical interventions, for example on the heart and also on peripheral
vessels. Corresponding to their protective action against ischemically
N 25 ° induced damage, the compounds are also suitable as pharmaceuticals for
the treatment of ischemias of the nervous system, in particular of the CNS,
where they are suitable, for example, for the treatment of stroke or of
cerebral edema. Moreover, the compounds of the formula | according to
the invention are also suitable for the treatment of forms of shock, such as,
30 for example, of allergic, cardiogenic, hypovolemic and of bacterial shock.

Moreover, the compounds of the formula | according to the invention are
distinguished by strong inhibitory action on the proliferation of cells, for
example fibroblast cell proliferation and the proliferation of smooth vascular
35 muscle cells. The compounds of the formula | are therefore suitable as
valuable therapeutics for fllnesses in which cell proliferation is a primary or
secondary cause, and can therefore be used as antiatherosclerotics,
agents against diabetic late complications, carcinomatous diseases, fibrotic
diseases such as puimonary fibrosis, hepatic fibrosis or renat fibrosis,



V\/n_ere‘they are suitable, for exanple, for the treatnment of stroke or of
cerebral edema. Moreover, the conpounds of the formula | according to the
invention are also suitable for the treatnment of forms of shock, such as,
30 for exanple, of allergic, cardiogenicg hypovol emic and of bacteri al
stfock. Moreover, the conpounds of the fornmula | according to the invention

are di sti nguorgaachyperisopiangnd hppdrplasia) iaqiarmulaxnintmes@t@hyﬁérfﬁsﬁa)ar of
cells, for e g%grp&l b{npbbast cell proliferation and the proliferation of
snoot h vasculé’% REIMOPEY1 | s. The conpounds of the fornmula I are
therefore suitable as valuable therapeutics for illnesses in which cell.
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preferred administration being dependent on the particular course of the
20 disease. The compounds | can be used here on their own or together with
pharmaceutical excipients, namely both in veterinary and in human
medicine.

The person skilled in the art is familiar on the basis of his/her expert
R 25 knowledge with excipients which are suitable for the desired
pharmaceutical formulation. In addition to solvents, gel-forming agents,
suppository bases, tablet excipients and other active compound carriers, it
is possible to use, for example, antioxidants, dispersants, emulsifiers,
antifoams, flavor corrigents, preservatives, solubilizers or colorants.
30
For an oral administration form, the active compounds are mixed with the
additives suitable for this, such as vehicles, stabilizers or inert diluents, and
brought by means of the customary methods into the suitable
administration forms, such as tablets, coated tablets, hard gelatin capsules,
35 aqueous, alcoholic or oily solutions. Inert carriers which can be used are,
for example, gum arabic, magnesia, magnesium carbonate, potassium
phosphate, lactose, glucose or starch, in particular corn starch. In this case,
preparation can be carried out both as dry and as moist granules. Possible



The person skilled in the art is famliar on the basis of his/her expert
25 know edge with excipients which are suitable for the desired

phat maceutical fornulation. In addition to solvents, gel-form ng agents,
supposi tory bases, tablet excipients andzother active conpound carriers, it
| - possible to use, for exanple, antioxidants, dispersants, enulsifiers,
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the formul at i $HVeMHS: al so contain still other phar maceut ical excipients
such as. surfactants, enmulsifiers and stabilizers and also a

If desired, the formulation can also contain still other pharmaceutical
excipients such as surfactants, emulsifiers and stabilizers and also a

20 propellant. Such a preparation customarily contains the active compound in
a concentration of approximately 0.1 to 10, in particular from approximately
0.3 to 3, % by weight.

The dose of the active compound of the formula | to be administered and

25 the frequency of administration depend on the potency and duration of
action of the compounds used; additionally also on the type and severity of
the illness to be treated and on the sex, age, weight and individual
-responsiveness of the mammal to be treated.

30 On average, the daily dose of a compound of the formula I in the case of a
patient weighing approximately 75 kg is at least 0.001 mg/kg, preferably
0.01 mg/kg, at most 10 mg/kg, preferably 1 mg/kg, of body weight. in the
case of acute episodes of the illness, for example immediately after
suffering a cardiac infarct, even higher and especially more frequent doses

35 may also be necessary, e.g. up to 4 individual doses per day. In particular
in the case of i.v. administration, for example in the case of an infarct
patient in the intensive care unit, up to 200 mg per day may be necessary.



20 propellant. Such a preparation customarily contains the active conpound
In a concentration of approximately 0.1 to 10, in particular from
approximately 0.3 to 3, % by weight. The dose of the active conpound of
the formula | to be adm nistered and 25,the frequency of adm nistration
depend on the potency and duration of action of the compounds used;
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rt;(!;dygwegoght. \?W'%/’Hé\: f@é’égg%‘g‘é@ﬁ'%mp'i-s:é&éggof the illness, for exanple
i medi atelby after suffering a cardiac infarct, even higher and especially

frequent, gdoses .3 al.so b ecessary,.e.d. U 0, 4 individual doses
gg; eday. qrn p1aﬁt $%Lﬂfa§?|e”6%n%q{% Q%(gé{égf’a@ve é%nthﬁi @f’fnﬂﬁi hn',s pl??"t.{?gn?ﬂ ein
the case of asuspehdedin apbydreus THF {(Smlinmnol) sindethentmated withuh1 teg GD? ngy ]
er day mm : L t,] [ u or the
P cpar at i on GETpENIEHtkzolR, ARESIHE Ry nas' e B8R RpRRiHE (1 L
= OH) 5 1.0 dotreducaskinie iheireactiond selutipn.aiftee stitringheveraighty thel THRsis:
di ssol vedgor ;i | 6?&@ ;g—{;‘:; mé ﬁ(’j\%fskl?éh %@ed W th
1.1 eq 0190 cadr%g%sﬁgfij@%jéciggq e. ,’2\'1“é|té§lrJ S iété‘lépgr "or ﬁe our s at tiq‘ .0 eq of
guani di ne ar Svateht gy foixtre n‘Foaglﬁ'lﬁtqdeé%tP'dnGs%l dt iusing AN &Cls and they
overni ght, t !Ubr?éléﬁohéinglﬁbﬂﬂo?lddahmih@gfomﬂm&'l) ﬁ@@ﬂté@é:l_ Bffe Thier Beﬁmﬁyapgr) ,
s g 2N o GHRIORS S PHRER GRn e BTG o B Bnessprdng saei |
filtered of f tredtiegbwitlz @gueoysanmiitivarolichors ethierealnisytirochiole acithoerdtieer i nt o
t he corrquormap@‘aégﬂog?ﬁ@/miéfgs%éags.wth aqueous, nethanolic or ethereal
acl d or p

hydr ochl ori c ar mecol ogi cally tol erabl e acids. Ceneral
procedure for the preparation of benzoyl guanidines (1)

General procedure for the preparation of benzoylguanidines (1)
Variant B: from alkyl benzoates (ll, L = O-alkyl)

20 1.0 eq of the alkyl benzoate of the formula Il and 5.0 eq of guanidine (free
base) are dissolved in isopropanol or suspended in THF and heated to
reflux (typical reaction time 2 to 5 h) until conversion is complete (thin-layer
checking). The solvent is distilled off under reduced pressure (Rotavapor),
the residue is taken up in EA and the mixture is washed 3 x with NaHCOg3

e 25 solution. It is dried over NasSQOy4, the solvent is distilled off in vacuo and the
residue is chromatographed on silica gel using a suitable eluent, e.g.
EA/MeOH 5:1.
(For salt formation compare vatiant A)

30 Experimental section

Abbreviations:

DCI direct chemical ionization
35 DMF N,N-dimethylformamide

ES+ electrospray ionization

eq equivalents

EtOH ethanol

h -hour



Vari ant* B: from al kyl benzoates (I1, L = Oalkyl) 20 1.0 eq of the alkyl
benzoate of the fornula Il and 5.0 eq of guanidine .(free base) are

di ssol ved in isopropanol or suspended in THE and heated to reflux (typical
reaction time 2 to 5 h) until conversiorgis conplete (thin-1ayer

checking). The solvent is distilled off under reduced pressure (Rotavapor),

the residue i aken up( m xture is washed 3 x with NaHCO3 25
BCl VHXrar@ftgs ﬁo ﬁ(ﬁ

solution. It is dried o e solvent is distilled off in vacuo
and the resilMe is chr §®MeBYr aphed on silica gel using a suitable el uent,
e.g. EA MOHBOH (For méthanélor mati on conpare variant A) 30 Experinental

section AbbreyiAatjons: | direct, chem cal ionization 35 DV

N, N- di et hyl 1?'8? i de E§Bgﬂir%bi/&8§ﬁcea‘§pwi’t@ﬂ zation eq equivalents FEtOH
et hanol h5houRF9 HC hydflmgen chl oride LM sol vent MeOH net hanol NaCH

sodi um hydr oxide sol uti ux RT roomtenperature MP. nelting
point THE té’ﬁahydrof u?gﬂmﬁ?ﬁﬁkﬁ{"&ﬁ ramet hyl et hyl enedi am ne 10 Exanpl e 1:

4-N- |1 mi dazol yin{B-t (f | uomeltingpoinénzoyl guani di ne di hydro- chlori de:
Colorless crypypls, M Ptet?a‘wydrofa%'

TMEDA tetramethylethylenediamine

10
Example 1: 4-N-Imidazolyl-3-trifluoromethylbenzoylguanidine dihydro-
N~ chioride:
Colorless crystals, m.p. 244 — 248°C.
15

Synthesis route:

a) 4-N-Imidazolyl-3-trifluoromethylbenzoylguanidine  from  4-fluoro-3-
trifluoromethylbenzoic acid by activation with 1.2 eq of carbonyldiimidazole
-in THF at 50°C. After stirring for 1.5 h, 3 eq of guanidine and 2 eq of

20 imidazole are added, then the mixture is stirred at 120°C in DMF for a

further 7h and then subjected to aqueous work-up. The product
precipitates as a solid and is filtered off with suction,

m.p. 245-250°C, M" +H=298 (DCI).

s 25 b) 4-N-Imidazolyl-3-triflucromethylbenzoylguanidine dihydrochloride from
1 a) using 0.5 N EtOH/HCI at RT; the solid is filtered off with suction.

Example 2: 4-N-(4-Methylimidazolyl)-3-trifluoromethylbenzoyiguanidine
30 dihydrochloride
Colorless crystals, m.p. 236°C.

Synthesis route:

a) 4-Fluoro-3-trifluoromethylbenzoylguanidine from methyl 4-fluoro-3-
35 trifluoromethylbenzoate by guanidation using 3 eq of guanidine in THF for

2 h at RF, followed by aqueous work-up and suction filtration of the solid,

m.p. 165°C, M +H=250 (ES™).



15 Synthesis route: a) 4-N-Inidazolyl-3-t(fluoromethyl benzoyl guani di ne from
4-fluoro-3- trifluoronethyl benzoic acid by activation with 1.2 eq of
carbonyl diim dazole in THE at 50C. After stirring for 1.5 h, 3 eq of
guanidine and 2 eq of 20 im dazole are ded, then the m xture is stirred
at- 120C in DVF for a further 7 h and then subjected to aqueous work-up.

The product ~ py eci g gﬁtﬁa RNl lubondth}iBE Rz aniine SUfibhPn. M P

245-250C, M + '+ 298
4-N-1'mi dazoly? & by iny reniacament gfidhedfluering iafemogsingr 24eds bm 1 a)

ant 0 5. " kA RaE e prarde f o pohsiy et oW |
anpl e oly rifluo

di h;/rgr ochl or |‘H@|g éﬂ%get\a@ 15})&32@[ s‘lc?lﬂfl Aheg:gg@eoug 9%&%‘?'5“1'%[985

4- Fl uor o- S'rtrwwmrommhh;dWIl@mgm di ne from nethyl 4-fl uoro- 3 35

trifl uororrettm \?igﬁ guani dation using 3 eq of guanidine in THE for
2 hat RF, fo by aqueous wor k-up and suction filtration of the solid,

MP. 165C, M+ +H=250 (ES+). 10 b)

4-N- (4" - Met hyyi m da rom 2 a) by
nucl eophilic é)epl acerr{e“y!\a e'tﬁylﬁﬁ ag#‘?‘ﬂég‘r{ﬁgﬁl%to E)Wr%} ﬁ@ﬁé&%@n@né

4- et hyl i ni dadiBydrochloride fione 24y disings etbedthifatﬁﬂi,éB%sqhﬁ isdfiltesedhoff with DIVF
wi t h heatqighg 4yetibg0C for 10 h. After aqueous work-up, purification by 5
col um chr omat ography follows, M+ +H=312 (ESt). c)
4-N-(4'-Methylimdazolyl)-3-trifluoromethyl benzoyl guani di ne

di hydrochl oride from2 b) using ether/HCl at RT; the solid is filtered off

h
ik (45 o TRIE s o1 /L Pimetby mideRgb) St yproraetyibney
di hydr ochl or |guamdme elihysisechioride: giolorless rystals; Pep.C259262°C12d? 6-H=L32] ES) .
15 (ESY).

Synthesis route:

a) 4-N-(4',5"-Dimethylimidazolyl)-3-trifluoromethylbenzoylguanidine

from 2 a) by nucleophilic replacement analogously to 2 b), using 4,5-
20 dimethylimidazole. After aqueous work-up, the solid is filtered off with

suction, m.p. 264°C (dec.), M" +H=326 (ES™).

b) 4-N-(4',5"-Dimethylimidazolyl)-3-trifluoromethylbenzoylguanidine
dihydrochloride from 3 a) by hydrochloride formation analogously to 2 c).

L 25
N
Example = 4: 4-N-Benzimidazolyl-3-trifluoromethylbenzoylguanidine
dihydrochloride:
Colorless crystals, m.p. 183°C, M*+H=348 (ES+).
30

Synthesis route:

a} 4-N-Benzimidazolyl-3-trifluoromethylbenzoylguanidine - from 2 a)

analogously to 3 a), using benzimidazole. After aqueous work-up,

purification = by column chromatography on silica gel using
35 dichloromethane/methanol (20:1) follows.

b) 4-N-Benzimidazolyl-3-trifluoromethylbenzoylguanidine dihydrochioride
from 4 a) analogously to 2 c).



Synt hest's route: a)

4-N-(4',5 -Dinmet hyl i m dazol yl )-3-trifluoronethyl benzoyl guanidine from?2 a)
by nucl eophilic replacenent anal ogously to 2 b), using 4,5- 20

di et hyl i m dazol e. After aqueous vvork-uy the solid is filtered off with
suction, mp. 264C (dec.), M+ +H=326 (ES+). b)

4-N-(4',5 -Dinmet hyl i m dazol yl )-3-trifl uoronet hyl benzoyl guani di ne

di hydrochloride from 3 a), by,_hydcochl ori de formation _anal ogously to 2 c).
25 Exanpl e 4:‘9’?-mplgeng? m%@z@%%@hl@r&aﬂm@ﬁﬁm SEfuemnerianbanzeyl-

di hydr ochl or i gleanidiné dityelsschioriet abloriess Brysteis Gn.pVR2sE>Y8C( ES) . 30
Synthesis route: a) 4-NBenzi m dazolyl-3-trifluoronethyl benzoyl guani di ne -
from2 a) analogously to 3 a), using benzim dazole. After agueous worKk-up,
puri fi cat Bon Syrihesisraute: chr omat ography on silica gel using 35

di chl th / I ‘L) I ) .

o N Bongi i 42 34}1'9@@??%#@@}5 'gﬁ{ﬂ'@%:i}@gj‘@?ﬁ%ﬁi 90 AYHRSHHere 1 om
4 | usethylhenzoig)acid usi carbonylbisimidazole i ith
25" 6"~ Dty wheor @ ﬁ?za%gggﬁem EQQ%BW?HZE%;;&V# o e

di hydrochl oride: I%I ess crystals, P. é 27C. ynt nesi’s 't oute: a)
Met hyl 4-f1 ucﬁh?f?‘ I édt shBilh aninsieeus svark-sim fallewsisxdragtion withuethyl-

met hy| berigoi acetitd yisidsa yélidwier oilf MCaHeeR3!(bCH. ni dazole in THE and with
stirring for 2 h at RT and subsequent addition of an excess of nethanol.

After a further 2 h at RT, an aqueous work-up follows; extraction with
ethyl 10 ac di)at4eNy(5e$'d3ichloyc§bdnzmislhz@lyl)ﬁ-lkﬂﬂmbkb?ﬁ&rx’f@hioic blacid from

“Fhad bg0US ﬁ%ﬁ%@ﬁé@ﬁ ety lad . ) S Drcistic e baigaznie s rs ©
(ES). 15 M +H=375 (ES ).
15
c) 4-N-(5',6'-Dichlorobenzimidazolyl)-3-triﬂuoromethylbenzoylguanidine
from 5 b) by activation with 1 eq of carbonylbisimidazole at RT for 2 h in
DMF, and subsequent addition of 5 eq of guanidine hydrochloride and 7 eq
of N-ethyldiisopropylamine. After stirring at RT for 1 h, an aqueous work-up
20 follows, the solid is filtered off with suction,
M*+H=416 (FAB).

d) 4-N-(5',6'-Dichlorobenzimidazolyl)-3-trifluoromethylbenzoylguanidine
dihydrochloride from 5 ¢} analogously to 2 c).
25

Example 6: 4-N-~(5',6-Dimethylbenzimidazolyl)-3-trifluoromethylbenzoyl-
guanidine dihydrochloride: colorless crystals, m.p. 255°C

30 Synthesis route:

a) 4-N-(5',6'-Dimethylbenzimidazolyl)-3-trifluoromethylbenzoic acid from
5 a) by nucleophilic replacement with 2 eq of 5,6-dimethylbenzimidazole in
the presence of 3.7 eq of potassium carbonate in DMF in the course of 2 h

35 at1 fO°C. Aqueous work-up, extraction with ether yields an oil, M”+H=335
(ES)).



c).4- I\i—(5' , 6" - Di chl orobenzi m dazol yl )-3-trifl uoronet hyl benzoyl guani di ne
from5 b) by activation with 1 eq of carbonylbisimdazole at RT for 2 h in
DMF, and subsequent addition of 5 eq of guani dine hydrochloride and 7 eq
of N-ethyldiisopropylam ne. After sti rrLl g at RT for 1 h, an aqueous

wotr k-up 20 follows, the solid is filtered off with suction, M+H=416

FAB . d AL P ,_ * . » . » . g
Sf- N- % 5, 23 - Dibc)hl or‘%) e 52’|6mDmezTgY';tl)F??gwarzloM)u% r't %f;rl%aotrﬂmlef)hpyrllbz_egfp Slggﬁf"gﬂ?e
di hydr ochi or i RIM{& 8hby guankiation asalngpusly t2 2 p) afferdsg splicafieragueous
4-N-(5', 6' - Divegitiyd,benzi m dazol yl ) - 3-tri fl uoromet hyl benzoyl - guani di ne
di hydr ochi ori de; bRrless crystals, mp. 255C 30 Synthesis route: a)
4-N-(5',6' - Di'ﬂtﬂ'l?&%b@nzi m dazol yl')-3-trifluoronethyl benzoic acid from 5 a)
by nucl eophilic replacenent with 2 eq of 5, 6-dinethyl benzim dazole in the

resence of 7 e f i | r.bonat e i in the course of. 2 h 35 at
5)2 0C. Aqueou seb)wor E‘l'@ﬁ)(s eg i@‘?’i@ﬁ%ﬁ’?ﬂﬁ%@%@%%eﬁwﬁﬁnZPV'Wamm;
(ES+). 12 b)dihydrochloride from 5 b) analogously to 2 c). : o
4-N-(5', 6' - D et hyl benzi mi dazol yl)-3-trifl uoromethyl benzoyl guani dine from
6 a) by guani dation analogously to 2 a) affords a solid after aqueous
wor k-up, mp. 233C. 5 ¢) '

4-N-(5', §0- Digseinpibbenzi M dagqlyd Digekiyiiny QA L5IR1- B&m‘ﬂ) et
di hydrochl oride from5, M aﬂoéous gr t&fﬂg cﬁﬁigy@xa ?eo : ’WF o
4-N- (4, 5' - DOREZRYELANY 'Bqu blpggersalerless arvetaleo PR35 Coenzoyl guani di ne
di hydrochl ori de: colorless crystals, mp. 23§C ISyn';]hes! S I’O]lc.lt elg) Met hyl
4-f | uoro- 2- sata bl L | uor onet hyl benzoate by lithiation of 1! _
=~ uor o- 3- W’%ﬁﬁﬁ%%‘{t&yl benzoic acid with 3 eq of s-butyllithiumin the
presence of Z)%etbyl of-fIEDE-racthybBdifluctemetindizenzoatel Hbyanlkthiation  of
15 4-fluoro-3-trifluoromethylbenzoic acid with 3 eq of s-butyllithium in the
presence of 2.95 eq of TMEDA at -90°C under argon in THF and
subsequent reaction with 3 eq of methyl iodide. The mixture is warmed to
RT in the course of 1.5 h and subjected to agueous work-up. Extraction
with ethyl acetate yields an oil, which is distilled in a bulb tube in a high
20 vacuum and obtained as a yellowish oil, M++H=237(DC!)‘

b) 4-Fluoro-2-methyl-5-trifluoromethylbenzoic acid from 7 a) by hydrolysis
with 2N NaOH in MeOH at RT overnight, followed by aqueous work-up and
extraction with ethyl acetate, M*+H=223 (DCI).

25

S ¢) 4-Fluoro-2-methyl-5-trifluoromethylbenzoyiguanidine from 7 b} by

reaction with 1.1 eq of thionyl chloride in toluene with heating to RF for 1 h.
The solvent is then evaporated and the intermediate acid chioride is
reacted at RT in THF with a solution of 3 eq of guanidine hydrochloride and

30 5eq of 2N NaOH in THF. After aqueous work-up, the solid is filtered off
with suction,
m.p. 175-177°C, M* +H=264 (DCI).

d) 4-N-(4',5"-Dimethylimidazolyl)-2-methyl-5-triflucromethylbenzoyl-

35 guanidine from 7 c) by nucleophilic replacement with 2 eq of 4,5-
dimethylimidazole in the presence of 4 eq of potassium carbonate at 120°C
in DMF in the course of 12 h. Aqueous work-up, extraction with ethyl
acetate and subsequent purification by column chromatography (silica.gel) .-
using dichioromethane/methanof (20:1) yields a solid,



subsequent reaction with 3 eq of nethyl iodide. The m xture is warned to
RT in the course of 1.5 h and subjected to agqueous work-up. Extraction
wi tth ethyl acetate yields an oil, which is distilled in a bulb tube in a
high 20 vacuum and obtained as a yellowsh oil, M+H=237(DCl). b)

4-Fl uoro-2-nmethyl -5-trifluoromethyl benzoic acid from7 a) by hydrolysis

with 2N NaOHu éﬁ:‘!ﬂi + R oMy (gt . fol l oned by aqueous work-up and
nﬁ.ﬁ. et hy M ﬁgﬁl:ZZ

extraction wt acet at e, 3 (Dal). 25 ¢)
4- Fl uoro-2-nethyl -5-trifl uoromet hyl benzoyl guanidine from7 b) by reaction

wih 1.1 eq @ aienyipifieiinfealolif-SlangLshituorebiriifhergoflt for 1 h.  The

solvent is th evapor at ed "an diate acid oride is reacted
at RT in THEGHRPMInE dibyghochierige from g diranglpgeualyie 26)dr ochl ori de and 30 5 eq
of 2N NaGkl in THF. After aqueous work-up, the solid is filtered off wth
suction, mp. 175-177C, Mr+H=264 (DCl). d)

4-N-(4',5 -Dinet hyli m dazol yl )-2-nmet hyl -5-trifl uoronet hyl benzoyl 35

guani di ne fr @xaimple 8by-NvBenzionitazolyl-2-metiaylSrifilowrdthyibenzofigdaridine -

di rethylim dgzrg) g?i norl#lae presence of 4 eq of potassium carbonate at 120C

in DVE in th& 8 %hé "12 h. Aqueous work-up, extraction wth ethyl

acet ate and soloslegs erystadumif.i1€8:2023Cby col unm chr omat ogr aphy- (silica. gel)
usi ng di 6|I or onet hane/ met hanol (20:1) yields a solid, 13 mp. 245C, M++H =
390 (ES+§:. e) .

4-N-(4', 5 - DSyBthepis PURizol yl ) - 2- net hyl - 5-t ri f | uor onet hyl benzoyi - guani di ne

di hydr OC_h| or hﬁﬂ—ﬁmﬁzﬁnﬁhz@?@% 15‘trﬁl%o?orﬁéthy@eﬁ%éimcﬁd Qi'om 7 a) by
4-N- Benzi m dazo| I

| -2 methyl25-r) f t hyl | i d
Ny ochl or PelebpBic reRIacemppt ehihe T udh Denamderoly AnABOPS g o o)
4- N- Benzi ni dgzg) shd ZubstluéntShydrblysier usirg INAOKHN Aqueoas iworksupnyiélds) aby
15  solid, M*+H=321 (ES").

b) 4-N-Benzimidazolyl-2-methyl-5-trifiuoromethylbenzoylguanidine from

8 a) by guanidation analogously to 5 ¢},

M*+H=362 (ES™).
20 :
c) 4-N-Benzimidazolyl-2-methyl-5-trifluoromethylbenzoylguanidine dihydro-
chloride from 8 b) by hydrochioride formation analogously to 2 ¢).

25 Example 9: 2-Chloro-4-N-benzimidazolyl-3-trifluoromethylbenzoylguanidine
&/ dihydrochloride: colorless crystals, m.p. 193-196°C, M*+H=382 (ES™).

Synthesis route:

a) 2-Chloro-4-fluoro-5-iodobenzoic acid from 2-chloro-4-fluorobenzoic acid
30 by iodination with 1.2 eq of N-iodosuccinimide in 12 eq of trifluoro-

methanesulfonic acid at 0°C for 2h. The reaction mixture is added to

ice/H20 and the solid is filtered off with suction,

m.p. 160-168°C, M*+H=300(DCl).

35 b) Methyl 2-chloro-4-fluoro-5-iodobenzoate from 9a) by esterification in
MeOH/HCI at RT for 20 h, aqueous work-up and extraction with ethyl
acetate affords a yellow oil, M’ +H=315 (DCI).



nucl eophi lic replacenent of the fluorine with benzinidazol e anal ogously to
7 «d) and subsequent hydrol ysis using NaOH Aqueous work-up yields a 15
solid, M++H=321 (ES+). b) o

4- N- Benzi mi dazol yl - 2-nmet hyl -5-trifl uor oggt hyl benzoyl guani dine from 8 a) by
guani dati on anal ogously to 5 c), Mt+H=3 (ES+). 20 c)

' I n -
chiori de. frog s Q}”VE Lt orors AT ABRERAE oftb 008
Exanpl e 9: 2-td chﬂammm?dea of Vlfwgrqaqetlcmobp@taayummm@eaoa di ne
di hydr ochl or igde ofceb érg?&oaméswlnwmf& 41493at19@690 @%f“bﬁé {orklip,
Synthesis ro | uor o- odobenzoi ¢ aci
2-chl or o- 4- fm‘g’r’a&ﬁ@mﬁ] geetgie gpd  SibseauPBh ook th@miowaphy on
N-i odosucé&i nisiticde geh usthge t-loé J) tne/ethyPrazetdtet (RNES8Id9 ™ CbréWhﬁhaﬁ Lq . for 2h.

I ce/ H20 and the SO|IdISfI|t of f

. . dd
w th suot i on M E8pIEeRe N P00 D0 ). 35 b) Vet hyl

2-chl oro-4-fl uoro-5-iodobenzoate from9a) by esterification in MOH SCI at
RL rg\rN §|0| h, - I MEYE 2"%@-’?—{393@%%@ BrifthBnidthyibensbats Frsmbh° s 2
g chl or o- 4- flh)'orl’ea@m ivfithu dlr. bneq hofl benzimidazdle oand 82 leq of potassium g
205 eqaf carsondtp dt B, b BMIEIn ihe coifbe 2F0H5h Y gﬁ%&ﬁéw a, "
extractid ﬁ qxﬁgg{a ?’V'thc?é?ﬂ@@emy%%Q@M =89 (ABbmat ogr aphy on 5

silica gel using n-heptane/ethyl acetate (9:1) yields a brownish, |iquid,

%ﬁ% 2DC"%@n‘gf‘mré%ﬂﬂ"@'ﬁmw'Lﬁstfﬁmqrpetswmgp@ agidfram)9 dbybyr eact i on
with 1.1 eq diydbuysis witta2h Na®@H! i niiethane§ aP BiTafgti 18Th. MOE@U@%:’E—MRRT in

+h d 10 extraction wth ethyl
acotate yi el JoIEagofid: Wit LA o P and 10 e ’
2- Chl or 0- 4- N- benzi m dazol yl -5-trifl uoronet hyl benzoic acid from9 d) by
f) 2-Chloro-4-N-benzimidazolyl-5-trifluoromethylbenzoylguanidine from 9 e)
15 by reaction with 2.3 eq of carbonylbisimidazole for 2h at RT in THF,
subsequent addition of 4 eq of guanidine and stirring for a further 3 h at RT
yields, after aqueous work-up, a solid, M++H=382(ES+).

g) Hydrochloride formation from 9 f) analogously to 2 c).
20 :
Example 10: 2-Chloro-4-N-(5',6'-dichlorobenzimidazolyl)-5-triflucromethyl-
benzoylguanidine dihydrochloride: colorless crystals, m.p. 199-200°C.

Synthesis route:

a) Methyl 2-chloro-4-N-(5',6'-dichlorobenzimidazolyl)-5-trifluoromethyl-
25 benzoate from 9 ¢) analogously to 10 a}, but using 5,6-dichloro-
benzimidazole, colorless oil, MY +H = 423 (FAB).

b) 2-Chloro-4-N-(5',6'-dichIorobenzimidazoIyl)-5~triﬂuoromethylbenzoic acid
from 10 a) analogously to 9 e), colorless solid, M*+H = 409 (ES+).

c) 2-Chloro-4-N-(5',6"-dichlorobenzimidazolyl)-5-trifluoromethyi-benzoyl-
30 guanidine from 10 b) analogously to 9 f), colorless solid, M*+H = 450
+
(ES").



hydrolysis with 2N NaCH i n nethanol at RT for 18 h. Aqueous work up vyields
a solid, M=341 (ESt). f)

2- Chl or 0- 4- N- benzi m dazol yl -5-t (fl uoronet hyl benzoyl guani dine from9 e) 15
by reaction with 2.3 eq of carbonyl bi si nigdazole for 2 h at RT in THF,
subsequent addition of 4 eq of guanidine and stirring for a further 3 h at

KT ?'Oﬁsfrg%gCW(%f&cHﬁroﬁbn%ﬁhidﬁzosz fidrethyloghzéielr ochl or i de
2- Chl or o- 4- N_gganlg ned.P Mg?'ﬂ%&&} Béﬁ) ?’I"%%OQOH@Y”P 28 orret hyl -

benzoyl guani di ne di hydrochl oride: colorless crystals, mp. 199-200C
Synthesis route: a) Methyl

2-chl oro-4-N-(5', 6" -di chl orobenzi m dazol yl)-5-trifluoromethyl- 25 benzoate
from9 c) analogously to 10 a), but using 5, 6-dichloro- benzi m dazol e,
colorless oil, MtH+H = 423 (FAB), b)

2-Chl oro-4-N-(5', 6" -di chl orobenzi m dazol yl)-5-trifluoronethyl benzoic acid
from 10 a) anal ogously to 9 e), colorless solid, Mt+H = 409 (ES+). c)

2-Chl oro-4-N-(5',6" -di chl orobenzi m dazol yl )-5-trifl uoronethyl -benzoyl 30
guani dine from 10 b) anal ogously to 9 f), colorless solid, Mt+H = 450
(ES). 15 d)

2-Chl oro-4-N-(5',6' -di chl orobenzi m dazol yl )-5-trifl uoronet hyl benzoyl -
guani di ne di hydrochioride from10 c) analogously to 2 c). I I!'I111J
11111112121221222 11 1111 S WO 01/30761 16 PCT/ EPOQ 09838 Patent clains 1.
A heterocyclically substituted benzoyl guanidine of the formula I R(1) R(2
1 NN R3 I R4 ON

e



5in which: R(1) is (mm lﬁu”ﬂmero 1, 2 or 3; 10 R(2) is
(Gl-Cg) - heteroaryl, i ¢ s Ng¥whi ch is unsubstituted or

substituted by.1 - 3 substituents fromthe grgug conﬁisti ng of F, O, ﬁFS,
CH3, met hoxy woloNs , am no, nmethylamgo an I met hy 3 is H,
F,-d, Br, YWCN N%72Wior (C1-C8) - al kyI,rHl@S R(4) is H, (C?wgboa{ﬁﬁs _
(Cl1-A) - al kopatent.cldims Br, |, CNor -(CF2)0-CF3; o is zero, 1 or 2; or its
pharmaceutical ly tolerable salts. 2. A conpound of the formula I as clained
inclaiml, wherein: 20 R(1) is trifluoromethyl; R(2) is imdazolyl or
benzi m dazol yl A heteloegclically Substititeddsenzopiguahidine ofthesmngailt ut ed or
substituted by 1 - 3 substituents fromthe group consisting of F, O, CF3,
CH3, nmethoxy, hydroxyl, am no, nethyl gino and 25 dinethylamno; R(3) is
H F, d or (Cl-C4)-alkyl; R(4) is H, Ff‘ 1-C4)-al kyl, (Cl-C4)-al koxy, F, C
or CF3; or its pharmaceutical lpgpfolefable salts, 30 3. A conpound of the
formula | as clained in claim1, t R(1) is trifluoromethyl; R(2) is
i m dazol yl or benzim dazolyl, |inkef ja N, CLMS 17 each of which is

unsubstituted or substituted byd)~ Nq\{zé\'wts fromthe group
l REB) is H 5 R(4) is H nethyl,

consisting of F, d, CF3, CH3 and netfhox
met hoxy, 9 or CF3; R(4)

in which:

: R(1) is -(CF2)c-CFsg;
E“\sv’ c is zero, 1, 2 or 3;
10  R(2) is (C1-Cg)-heteroaryl, linked viaC or N,
which is unsubstituted or substituted by.-1 - 3 substituents
from the group consisting of F, Cl, CF3, CH3, methoxy,
_hydroxyl, amino, methylamino and dimethylamino;
R(3) isH,F,Cl Br,I, CN, NO2 or (C1-Cg)-alkyl,
15 R(4) isH, (C1-Cy)-alkyl, (C1-Cy)-alkoxy, F, Cl, Br, I, CN or -(CF2)o-CF3;
o} is zero, 10or2;
or its pharmaceutically tolerable salts.

2. A compound of the formula | as claimed in claim 1, wherein:
20 R(1) s trifluoromethyl;
b R(2) s imidazolyl or benzimidazolyl, linked via Cor N,
each of which is unsubstituted or substituted by 1 - 3
substituents from the group consisting of F, Cl, CF3, CHg,
methoxy, hydroxyl, amino, methylamino and
25 dimethylamino;
R(3) isH,F, Clor(Cq-Cy)-alkyl;
R(4) isH, (C1-Cy4)-alkyl, (C1-C4)-alkoxy, F, Cl or CFg;
or its pharmaceutically tolerable salts.

30 3. A compound of the formula | as claimed in claim 1, wherein:
R(1) s trifluoromethyl;
R(2) is imidazolyl or benzimidazolyl, linked via N,



or_its pharmaceutically_tol e salts. 4. A process for the preparation
of .a compound | wmm “iljjﬁblal m 1, which conprises 10 reacting a
conmpound of the H¥s R(2"'"~1 11 L R(3) TR(4) in which R(1)
to R(4) have-the neaning Indicated and is an easily nucleophilically
substitutabl e | eaving group, with guanidine. 15 5. The use of a conpound I

as claimed in claim1l foéacthth W@%gg%&‘%&g@ﬁ@?&%ﬁ&&hﬁ t.'hg greatnent

or prophylaxis of illnesses .caus I ons. ©. The use of a
conpound | as cl ai ned i réubstiuents frem theegroupceansistingdf fa Chrmddanent for
the treatment or prophylghd mefoxgar di ac infarct. 7. The use of a conpound |
as clainmed in claim1 for the production of a nedicanent for the treatnent
or prophyl axR&3)of '§|ﬂji na pectoris. 25 8. The use of a conpound | as cl ai ned

in claimg fg$4)t heisiH,afisibli, afetRdxy? Cle@ranent for the treatnent or
prophyl axis of, i schem cu?.or“jit'l; s of the heart. 9. The use of a conpound
1 as cl ai med® ¥ ehaimaceuticallviqierablg $ditei on of a 30 nedicanent for the

treatment or prophylaxis of ischem c conditions of the peripheral and
central nervgug S nd of stroke. ff~~f|~ffffllf111fffffflfff~~f * CL
VS 18 1o, 4 RBeETYE Rt mshRiAon. ¢ cammind, e delimett b, cie T
producti on oWwhigh comprisssent for the treatnent or prophylaxis of ischenic

diti ' pnbs. . Th f d |
ce ol i ity | el PR AUE i TS; o T e vee of | comoun

| R
&,M il
R(3)
R@) ©
in which R(1) to R(4) have- the meaning indicated and L is an easily
nucleophilically substitutable leaving group, with guanidine.

15 5. The use of a compound | as claimed in claim 1 for the production of a
medicament for the treatment or prophylaxis of illnesses caused by
ischemic conditions.

6. The use of a compound | as claimed in claim 1 for the production of a
20 medicament for the treatment or prophylaxis of cardiac infarct.

7. The use of a compound | as claimed in claim 1 for the production of a
medicament for the treatment or prophylaxis of angina pectoris.

25 8. The use of a compound | as claimed in claim 1 for the production of a
medicament for the treatment or prophytaxis of ischemic conditions of the
heart.

9. The use of a compound 1 as claimed in claim 1 for the production of a
30 medicament for the treatment or prophylaxis of ischemic conditions of the
peripheral and central nervous system and of stroke.



nedi canent for the treatnment of states of shock.

rrpound I
as’' claimed in claim1l for the production of a Iﬂ%!‘i
surgical operations and organ transplantations. 1

conpound | as claimed in claim1 for thq productlon of a nedi carrent for
the preservation and storage of transpl agts for surgical nmeasures. 15 14.

Todi canent ort TS Ree.of EedhBhTRf| of okafed i i 1 B e MkilIABA dar | ¢
primary or se®edigamentaios dhe 1beatment Lmepmphulaa(tmpbus@amlascmchﬂomdof n claim

1 for the progarpHeral &Paﬁsaﬁghﬁﬁgl cament for the treatnment or prophylaxis
of disorders of fat metabolism 16. A pharmaceutical which conprises an

ef fi caci ous anmount of a conpound of the formula | as clained in clains 1
to 4. 0 &5 11.The use of a compound | as claimed in claim 1 for the production of a

medicament for the treatment of states of shock.

1-; |

12. The use a compound | as claimed in claim 1 for the production of a
medicament for use in surgical operations and organ transplantations.

10
13. The use of a compound | as claimed in claim 1 for the production of a
medicament for the preservation and storage of transplants for surgical
R measures.

15 14. The use of a compound | as claimed in claim 1 for the production of a
medicament for the treatment of illnesses in which cell proliferation is a
primary or secondary cause.

15. The use of a compound | as claimed in claim 1 for the production of a
20 medicament for the treatment or prophylaxis of disorders of fat metabolism.

16. A pharmaceutical which comprises an efficacious amount of a
compound of the formula | as claimed in claims 1 to 4.



