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benzoyl guani di ne derivatives wi th advantageous properties, processes for
“preparing themand their use in 5 the production of pharnaceuti cal

conposi tions The present invention relates to novel bénZeprgazni dOfe
derivatives of general formula |, processes for preparing themand their
use in the pwepaodtiraneof pharnmaceutical 10-conpositi ons BeR/BHRE 06857~ ~N=
NH2 NN O (1) wherein 15 Rl denotes C _B-al kyl, heteroaryl unsubstituted or
nono- or pol ysubstituted by a branched or unbranched Cl1_4-al kyl group) a 20
cycl oal kyl group, a branched or unbranched Cl_4-al koxy gro ﬂM@HM@MMW oup

or a primarygs@fgSgeepdar goam no group, a trifluoronethyl gr or
nitro group or halogen, 25 aryl unsubstituted or nono- or pol ysuhsdituted

by a branched or unbranched Cl_4-al kyl group, a branched or unbranched
Cl_4-al koxy gr OUNewaneNuaﬁ'g(r?@wi@i@ RId iBfat 10fe 5 6B v ik e QHUP, A
I oX

trifluoronmethyl grou a cyano or nitro oup_or. hal ggen or ,30 by
2 5 or 6 medHRAF ISy I OFCGT STt Ghi BRCRAYNY BAPBHRRG (5083 URB in
00/ 171765 2 - PCT/tHOYPO6BLTt Cont af nphaenatwotithleeomporitdbnki ve

het er oat ons sel ected from nitrogen, oxygen and sul phur identical to one

another or different 5 alkylaryl, unsubstituted or nono- or
pol ysubst it uThe preshatadipveatdoor raillaglespdict ingivest rasstagywl dyari direnched or

unbr anched 3 r agp r.an r, ynbr, s.al roup, an
Qefishkylell B¥P geReRmaneheth@h Yn ed Ll 452 r%.ﬁ?’ya}ﬁf%‘

NH2 group or a primary_or sécondary_ am no group, a trifluoro ,

group, a cyaEBeEraﬁﬁtgBGQFoHEGOﬂnhépég@ﬁﬁﬂﬁﬁﬁQ%%ﬂIQfiHh%ﬂW§QQHqﬁQﬁlthe

i ndividyal teuhpsBLi&iBhsoptionally enantiomers and mxtures thereof and in
the formof the free bases or the corresponding acid addition 15 salts with
phar macol ogi cal |y acceptabl e acids. The preferred conpounds for the
purposes of the present invention @re thé3conp%ﬁ?ds of general fornula |

wher ei n 2
F N=(
NH
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wherein
15
R, denotes C,  -alkyl,

heteroaryl unsubstituted or mono- or polysubstituted
by a branched or unbranched C,,-alkyl group, a

20 cycloalkyl group, a branched or unbranched C, ,-alkoxy
group, an NH, group or a primary or secondary amino
group, a trifluoromethyl group, a cyano or nitro

group or halogen,

25 aryl unsubstituted or mono- or polysubstituted by a
branched or unbranched C, ,-alkyl group, a branched or
unbranched C, ,-alkoxy group, an NH, group or a
primary or secondary amino group, a trifluoromethyl
group, a hydroxy, cyano or nitro group or halogen or

30 by a 5- or 6-membered heteroaryl group which may
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20 R1 may denote an unsubstituted phenyl ring or a phenyl ring which is
substituted by fluorine or by a nethyl, trifluoronmethyl, nethoxy group or
by a pyrrolyl group, or N O N- 25 The followi ng conpounds are particularly
preferred: 6 February 2003
4-(4-(2-Pyrrolyl carbonyl)-1-pi perazinyl)-3trifluoromnethyl-benzoyl guani di ne
met hanesul phomatee AG 1766 February 2003 WO200/ 17176 - 3 REIr /AR 06877 O
NH2 ' ~'~~J "NHF F.F O5 and X CH3SO03H

4- (4- (4- Fl uor ophenyl car bonyl ) - 1- pi perazi nyl ) - 310
trifluoronethyl - benzoyl guani di ne net hanesul phonate ONH/ ~N~~NH F 1 ~ N/ X

CH3SBFi 15/ NJ EEFE F.OQd _4- I Cl 8- al kyl nerally denotes a
branched or unbraﬁ@ﬁgﬁ &ngaiﬂ' éﬁgﬁb’ha Q¢ lveaP %eE%?gg 520
atonms, which may (S[&ﬂle@IWd \E rwan smogan,ecbm@neam smiehwal ogen at ons,
preferably quorlqgeﬁW@d% By R ideisal of 3t edidferent fromone

anot her. The foll ow ng hydrocarbon groups are nmentioned by way of exanple:
25 nethyl, ethyl, propyl, 1-nmethylethyl (isopropyl), n-butyl,

1- et hyl psopyl, 2 Ire/rlopxinsulaslmddd@é&ydletxﬁaﬂ@ lntxy&)i éals@tt.hmh@é@yl
2-met hyl butyl , 3-net é@ﬁutry 1, 1di met hyl pro d| rret %/rek?ro yl,
2, 2-di met hyl propy P F&en@rar ﬁﬂd/Qﬁa Yl pentyl, 3

303mét hyl Eeln})yl ’ Hramichyldp et yjnbrb.zﬁr%mgldhylabﬁtylw ,grhuébdl rmtﬁndrm}%]adl i;)r I
1, 3-di net hyl buty i et i et hyl butyl,
1- et hyl butyl, 2etHn%EuP§bh%§Q% ?xO& ﬁﬁPBPOpy 95 gplnetﬁylpropyl
1-ethy|-1-nethy|ppmpmbran@rlsemmwdalwnaManﬂgnnup laﬂmﬁmilﬁbxmm@ﬂhwbe
stated, {he prefegred hydrocarkon,9vauR% Yrdup or halogen,

optionally in the form of the individual tautomers or

optionally enantiomers and mixtures thereof and in the

form of the free bases or the corresponding acid addition
15 salts with pharmacologically acceptable acids.

The preferred compounds for the purposes of the present

invention are the compounds of general formula I wherein

20 R, may denote an unsubstituted phenyl ring or a phenyl
ring which is substituted by fluorine or by a methyl,
trifluoromethyl, methoxy group or by a pyrrolyl

group, oOr

25
The following compounds are particularly preferred:

4-(4-(2-Pyrrolylcarbonyl)-1-piperazinyl) -3-
trifluoromethyl-benzoylguanidine methanesulphonate
30



6 February 2003 WO 00/17176 - 4 - PCT/EP99/06857 | ower al kyl groups having
1 to 4 carbon atons such as nethyl, ethyl, propyl, iso-propyl, n-butyl,
“1met hyl propyl, 2-nmethyl propyl or 1,1-dinmethylethyl. 5 Al koxy generally
denotes a strai ght-chained or branched al kyl group bcumtbsdwmman 20038gen
atom A |ower al koxy group having 1 to 4 carbon atons is preferred. The
met hoxy grouWQ 9QAFTiTal arly preferred.- 0 Aryl general | JCHARBPB406A57
aromatic group having 6 to 10 carbon atons - including conmpositions in
whi ch the aromatic group may be substituted by one or nore | ower alkyl
groups, trifluoronethyl groups, cyano group®, aNioxy groups, nitro groups,
am no groups and/or one or nore 15 hal o ,dio whi ch may be identical or
different; the preferred aryl group is [jan ppt ona'Ty substituted phenyl
group, whilst the preferre bsthruﬁ e hal ogen, such as fluorine,
chlorine or brom ne, cyandl an \;gﬂyl; for the purposes of the present
invention fluorine is the erredr gen. The aryl substituent -
pref erably phenyl - nay noreov be substituted with a 5- or 6menbered
het eroarys group which may contain one, two, three, f¥UEHgsOflive
het eroatons fromthe group conprising nitrogen, oxygen and sul phur, and
again the substituents 25 may be identical or different. Aralkyl generally
denotes an a®Ad group having 7 to 14 carbon atons bound via an al kyl ene
chain, the aromatic group optionally being substituted by one or nore | ower
30 al kyl groups, al koxy groups, hitro groups, am no groups_and/or one or
nor e hal ogen %atGhvsl 4 g ?QX&ﬁﬁE@%&Y%b‘}ﬂ%hP?E%?l%Yng?ferent. Ar al ky
groups hayi ng rl flledr @@ dion abanBoy Iglidel @d hphatt kan®selyhaendté carbon
atons in the aromatic noiety are preferred. 35 6 February 2003 WO
00/ 17176 - 5 - PCT/EP99/ 06857 ' The preferred aral kyl groups - unless
otherwi se stated are benzyl, phenethyl and phenylpropyl. Halogen, unless
ot herwi se stated - denotes fluorine, 5 ghlptine, brom ne and iodine,
preferably fluorine, chlorine or bromrmnex Uskess ot herw se specified, am no
denotes an NH2 functio ﬁE-';ch onal |y be substXtQH&EOMY one or two
9)%.

10 C1_8-al kyl, aryl or , which may be identical or different.
Accordi nggy, al kyl am no xanpl e met hyl am no, ethyl am no,
propyl am no, 1-nethyl ene-ethyl ami no,” 15 butyl ami no, 1-net hyl propyl ami no,
2-met hyl propyl am no or 1, 1-di net hyl et hyl am no. Correspondi ngly,

di al kyl am no denotes, for exanple, dinethylam no, diethylamno,

di propyl am ne, dibyty! am ao, 20k h-lﬁgéna%mxyeaeﬁbkém HObranched or
di - (1- met hyl pr o%yl )yam ng, di-2met hylpr opgd/l am no, ethyl net hyl am no,
met hy| pr opy| #RPrancied dyidaac ISP MBI al s ut 2B dB oF2ERSRL ur at ed

cyclic hyaroazomen ghduh hew ngptil droa 19y ard odulad tonsu tvddl dby 28neeyr opprenal |y
be substitut | ogen a I er. o o) v bl y
Puorine - whiraRoedy e et dtlor AR R A0 Al MR aGbEL R, Y
hydr ocar bon geooys didfienerd tfirdn carhamctttors. arBherisdblewtng Exanpl es

i nclude cycl apuRHar b IAUHPE 'are mentioned by way of example:

25 methyl, ethyl, propyl, l-methylethyl (isopropyl), n-butyl,
l-methylpropyl, 2-methylpropyl, 1,1-dimethylethyl, pentyl,
l-methylbutyl, 2-methylbutyl, 3-methylbutyl, 1,1-
dimethylpropyl, 1,2-dimethylpropyl, 2,2-dimethylpropyl, 1-
ethylpropyl, hexyl, l1-methylpentyl, 2-methylpentyl, 3-

30 methylpentyl, 4-methylpentyl, 1,1-dimethylbutyl, 1,2-
dimethylbutyl, 1,3-dimethylbutyl, 2,2-dimethylbutyl, 2,3-
dimethylbutyl, 3,3-dimethylbutyl, 1l-ethylbutyl, 2-
ethylbutyl, 1,1,2-trimethylpropyl, 1,2,2-trimethylpropyl,
l-ethyl-1-methylpropyl and l-ethyl-2-methylpropyl. Unless

35 otherwise stated, the preferred hydrocarbon groups are



30 cycl opentyl, cycl opentenyl, cycl ohexyl, cyclohexenyl, cycl oheptyl,

cycl ohept enyl, cycl ohept adi enyl, cycl ooctyl, cyclooctenyl, cyclooctadi enyl

-and cycl ononinyl. Heteroaryl for the purposes of the above definition 35
general ly denotes a 5- to 6-nenbered ring which may C&b |n 0X 3%0 sulphur
and/or nitrogen as heteroatons and 6 February 2003

PCT/ EP99/ 06857 t o ch_another aromatic ring may be fus B

6- menber ed aMﬂnﬁq%gg%?ﬁs whi ch cont ai n aff oxygen, a suléﬁ&jﬁﬁé§2h6%&7to

two nitrogen atons and which are optionally benzo-condensed are preferred.
5 Exanpl es of particular heterocyclic systens include: acridinyl,

acridonyl, alkyl pyridinyl, anthraquinonyl, ascorbyl, azaazul enyl,
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but yrol ac onéf %@’prﬂﬂ%’f%ﬂfy y q‘??agqbtoﬁ%} ’éclPﬁ‘ﬁ%‘Fhed
ghrorr:egopyror@mlkylclymmp\d Qjm[mi]ydg.acalmafx dn a:utma.rﬁrwllower alkoxy

ecahydr oqui nQ ecahydr nol,on i azaant hr ac

di azaghengnt ‘%W?/ Hazo”tﬁ lro%q:zazap(f%ykf?}/aatbensgo Surparney rdg%enzo]i‘%l phenyl ,

di chr onyl eny me tdidwyd rapfarmamyd pahﬁmahkﬂﬁ&xnpnﬁﬁaqﬂeddlhydr0|squ|noI|nyI
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dlhydrothlopyranyl di pryl enyl, dloxanthylenyl oenant hol act anyl , flavanyl
25 flavohyl , AydogenaraFlslenatasydn Fiataid QrEioul (hantdr onedy} 0
furanonyl, furaneaINQdY] iddnamig édmpzjw@rbﬁs fnaRYER NYhe
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35 benzot hi azepi nyl, benzot hi azi nyl, benzot hi azolyl, benzoxazi nyl,
benzoxazol i nonyl, benzoxazolyl, cinnolinyl, 6 February 2003 5 10 15 20 25
-30 35 WO 00/17176 - 8 - PCT/ EP99/ 06857 depsi di nyl, di azaphenanthrenyl,

di azepi nyl, diazinyl, dibenzoxazepinyl, dihydrobenzi m dazg

di hydr obenzot hi azi nyl, di hydrooxazol y! . d.hydropyr.dazgn§ b¥uary 2003

di hydr opyri mggi iwdrothiazinyl, dioxanyl, dioxenyl

di oxi nonyl , |03%Lg%6¢ﬁydioxolonyl, dioxoé?perazinyl, dlpyg?ﬁgdg%Qrag?%yl
dithiolanyl, dithiolenyl, dithiolyl, flavinyl, furopyrimdinyl,

gl ycocyam di nyl, guaninyl, hexahydropyrazinoisoquinolinyl

hexahydropyrlda2|nyl ydant0|nyl hydr oi m dazol yl , dropara2|nl
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Febr uar y: 200 YW 1G011Py 76 -Med hy Ineenrapogn ius5 72 11 B0 PEPRBEgmino or

t hi azol i di nyl,, 1t-Riiseehyiettyl dniirgzol i nyl, thi azol obenzi m dazol yl,
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pent azi nyl, ir[étmle;fntpacbg)lymlammmt @whywmetpgmwnﬁadj a2z iyl sysioyyamino .

tetraoxanyl, tetrazepinyl, tetrazinyl, tetrazolyl, thiadiazinyl,

t hi adi azol i nyl, thiadiazolyl, thiadioxazinyl, thiatriazinyl, thiatriazolyl,

thiatriazol yICyctlloiaé,icmii generedilyz idesioteds  satnietiey|qr Insaturated

triazolinedi a4 I I i Ve |,
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application 19Gnek %Q?:h%lo@%naartml t zfréﬂ%ﬁidbl%f freiio@ind nhiwhien Sma(}f

cellular Na'[H ,excha such CQ oun Iy be ‘used a act|%$ gredients

of pharmaceu rec&Fie?}GF ggl £PoRE Gt ﬁé(f%gfmt?é“ ﬁ’%sa&?é%e? nt e }fﬁa]g’r

products for hyﬁeopaepahaglr@np@f hawvdmaaagt | It\CE 6 ngrbre dtsomsl hser@orrpounds

according to_t |nv%nt| n_ar effeC%}v aupst ar r-hyt h”ﬁﬁﬁ)W@ fh occur in

hypoxi a, forpgfgﬁﬁfg agg €3 S0 DPETsd T qp(f3¥ga & Connected with

i schaem 30 ( suykrl@penaydl, acycdepeptany 130 cg)a’shqimxytlestqywllohemmﬁl Aas

mesent eri al e | nar, r a of
E}'E:%'ﬂgg‘cg? ”"&gdl%%gl%‘é gnary, 10‘?1!&3! dc‘? e y B8 |

the liver, haem skel nuscle ses |nclude f'or
exanpl e coroﬁaﬁ}oﬁééﬁFYdus€X§é00@&@@%%§YhﬂQHQHCYQ%RﬂQQ%Qﬁ%mCN|s, stabl e
angi na pectoris, 35 ventrlcular arrhythm as, sub-ventricular arrhythm as,

cardiac InSUfE£%&%Q%¥l fand %u&%o%%%p%&teg tgg%ve definition

35 generally denotes a 5- to 6-membered ring which may
contain oxygen, sulphur and/or nitrogen as heteroatoms and



6 February 2003 WO 00/17176 - 10 - PCT/ EP99/ 06857 operations, for
supporting open heart surgery, for supporting operations which require the
*bl ood supply to the heart to be interrupted and for supporting heart

transplants - enbolismin the pul nonary circul ation, a§L§§%55é¥y(aUd§“ C
ki dney failure, chronic kidney insufficiency, cerebral intarct,” reperfusion

damage caused hy unption of blood supply to areas t r.ai fter
the clearing gg 9@22&?2? occl usi ons and actite and chronic%EFéEE??é%sgsg

di sorders in the brain. Here, the conpounds 10 nentioned nmay al so be used
in conjunction with thronbol ytic agents such as t-PA, streptokinase and
uroki nase. During reperfusion of the ischaemc heart (e.g. after an 15
attack of angtpawhéchornstbercardimad iinframgt maiyr bey dusidsl .e danagel nay occur
to Card'Onyocxtﬁémbgééaea?%&%%ﬁ%drﬁ?@k@ﬂﬁﬁl@ﬁcﬁﬁﬁﬂﬂ#PQQ1?ﬁﬁ@f ”g%to the

i nvention have a cardioprotective activity, inter alia, in _Sg% ses. 20
The preventi ofuUéPhHAENAPE/PE vPakspltaint RikFogen 558 BRd WEFhURIS the
headi ng of isepaephalle. Benkor chhdleetlng rehgrierangpldant such as the liver,
ki dney, h%?rt or lung, before, during and after inplantation and during
storage of” the organs for transplant?, which may occur in 25 connection
with transpl afikampThe ofnpeutdsudre hleterdoygd iw tslysdeprsotiectliuge :ef f ect

during angi op ;| rg : e t t-he Hﬂ%ﬁy-l l.ood
vessels. In eégg%ng Ehy%%%%gﬁg'gh §§g§&P§%ggggy%épﬁB%€at 1?ﬁg %0 cel lul ar
sodi um pr ot onaegehbyide REabnAvdeaydd. aThbepgapshmasearydording to the

{ nvent i on ar ea4 beEalohensuhlab! 8 8SHHARERL 10" 820k, ks iwyahanga kadarder to

prevent these di seases. |, e conmpounds according to_fhe invention are
further cifar aREaRABBEDBGCRY honBrAURPREREREIYLy BRPPEETYH the 6 February

2003 WO 00/ 173Z8triphenyPeh{EP992868071pr akiheratcdR19f agéhbpyrrolyl,
Cbnsequently,bthe conaoungs re usefu ﬂ;u s_in_the.treatnent of diseases
in which cel | °pPefrFFaratyon §F8§§Z§P5PV rgeSFOEEEX&dary role and may be
used as drugsbagaonsphthycedsnybenbgnzbpywansnygil , f benzopyaaplé , pr ost at e
hypertrophy, Si ro . ia, fibrotic
di seases and ?%%géﬁgﬁéﬁ%gat?SHgggggﬁgéggggé.B%ﬁ?%@@é?¥ﬁggg%gghds of this
type are Unowpersokhieranyd, f hppapsbierbengdt bRNENS iEPaBdNPétBYd . of the

SerU”1|ipOprOE§ﬁ?§idlﬁyb?sbﬁey&BQQEtBﬁqu thato18LERRMYS], NghYbakBeygompounds
of gener al forng%a | hive theﬁﬁdva tagg over the 15_ben o%lguanldlne
derivatives affERAYIREOWNCRESAIERELpr FOQ?PPPBFOHXQ'OHE§ BerRgyranyl,
unexpect edl y cwoherthyect eueabohyal sdebahpgrsgutiablenfar oral

admi ni strati ogecd, d%&aa{ﬁofaﬁi?naﬁagggﬁeggwgng? 98080 AbnEALALh2chy 2y 20
e used as an_agueodus rhjectabfe’solutron (e. g. for rntravenous,

i ntranmus@@ ardobenzpzapinedusdabianapsvranyén) dihsneabhapienglppositori es,

oi ntnents, anP&ﬁﬁéﬁ%§eﬁ91,tﬂ@ﬁ?é@bﬂﬁkaﬁ?@liaih&aﬂoi§§c§ﬁa9§ﬁ&§,f0r
i nhal ation th oqg t

subst ance in &% €¥%%§%$3§3§bgé¥?zr3iﬂ§3§§9§£éﬁ¥%'gaag§§68§§?$ 38? rggf;ve

bet ween 10 andil@drgpyfddonpbal i hpdropheonndli vidhgtirdohdopgraeyeen 0. 05

and diprylenyl, dioxanthylenyl, oenantholactamyl, flavanyl,

25 flavonyl, fluoranyl, fluoresceinyl, furandionyl,
furanochromanyl, furanonyl, furanoquinolinyl, furanyl,
furopyranyl, furopyronyl, heteroazulenyl,
hexahydropyrazinoisoquinolinyl, hydrofuranyl,
hydrofuranonyl, hydroindolyl, hydropyranyl,

30 hydropyridinyl, hydropyrrolyl, hydroguinolinyl,
hydrothiochromenyl, hydrothiophenyl, indolizidinyl,
indolizinyl, indolonyl, isatinyl, isatogenyl,
isobenzofurandionyl, isobenzfuranyl, isochromanyl,
isoflavonyl, isoindolinyl, isoindolobenzazapinyl,

35 isoindolyl, isogquinolinyl, isoquinuclidinyl, lactamyl,
lactonyl, maleimidyl, monoazabenzonaphthenyl,



20 nmg, preferably between 0.2 and 5 ng. For parenteral 30 injection, the
single dose is between 0.1 and 50 ng, preferably between 0.5 and 20 ngy. The
- above doses may be admi nistered several tines a day if necessary. The
foll owi ng are sonme exanpl es of pharmaceutical 35 prepaéaFebngarpn?@dfi ng
the active substance: 6 February 2003 5 10 15 WD 00/17176 - 12 Active
substance of wenegal7fpgmul a | Magnesi um siearate Corn Stﬁ@@hEbggyg§g57

Pol yvi nyl pyrrol i done PCT/ EP99/ 06857 20.0 ng 1.0 ng 62.0 ng 83. ny
Active substance of general forrmula I 0.3 g Sodium chloride O. 9 g vater for
I njections ad 100 mM The solution may be sterilised by standard nethods.
Active substanc ener al lLa.l, 0.3 9,20 Sodiumchloride 0.9 g
Benzalkonlquﬁﬁh#hﬁg SBY 61 ﬂﬁpégﬁFPFgaZRBY%FééﬁgiQBYﬁ} The above sol ution

I s suitabl e frmphtdsahdebbzbhstitahydn hapRbhadshydyopyrawgédn used in

Conjunctlon\M
of preferably

éh&%ﬁégﬁ%gh6ﬁ£9$5399?8§n9 § %EthraVIQQH%Q?artIC|e si ze

Ween n1n| V&flon into

t he | ungs. (quleny¥-~P$¥hYdroahOéD9Yr1dnnM1ThEecbmﬂnqmd§O¢VlgeneraI

fornula Igarg,

(particle S|ze essent |

addi ti on of @hﬁhﬂﬁ%&%ﬂca?%P%FlghB¥¥anEéEeéhéﬁnﬁé IEEP%%EYlThB?réFénVHhaIed

by neans of
PCT/EP99/06857
subst ance of R

é‘tf[@lﬂéﬁ?%gebﬁﬁhﬁl §39§Ek/ﬁﬁlhBl%&ionbﬁﬁﬂaE‘ihﬁhyl

i ohal

A0yl ﬂepyﬁgﬁoa@blylﬁ ﬁgbauapyraﬂeﬁomow 17176 - 13 -

e.active

owd h
ST D | Rrare i Teah e of Py el ar g lored ot o

each capsul e pymanyekamyeazolopyridinyl, pyridinethionyl,
10 pyridinonaphthalenyl, pyridinopyridinyl, pyridinyl,
pyridocolinyl, pyridoindolyl, pyridopyridinyl,

pyridopyrimidinyl, pyridopyrrolyl, pyridoquinolinyl,

pyronyl, pyrrocolinyl, pyrrolidinyl, pyrrolizidinyl,

pyrrolizinyl, pyrrolodioazinyl, pyrrolonyl,

15 pyrrolopyrimidinyl, pyrroloquinolonyl, pyrrolyl,

quinacridonyl, quinolinyl, quinolizidinyl, quinolizinyl,

guinolonyl, quinuclidinyl, rhodaminyl, spirocumaranyl,

succinimidyl, sulpholanyl, sulpholenyl, tetrahydrofuranyl,

tetrahydroisoquinolinyl, tetrahydropyranyl,

20 tetrahydropyridinyl, tetrahydrothiapyranyl,
tetrahydrothiophenyl, tetrahydrothipyranonyl,
tetrahydrothipyranyl, tetronyl, thiaphenyl, thiachromanyl,
thiadecalinyl, thianaphthenyl, thiapyranyl, thiapyronyl,
thiazolopyridinyl, thienopyridinyl, thienopyrrolyl,

25 thienothiophenyl, thiepinyl, thiochromenyl, thiocumarinyl,
thiopyranyl, triazaanthracenyl, triazinoindolyl,

triazolopyridinyl, tropanyl, xanthenyl, xanthonyl,

xathydrolyl, adeninyl, alloxanyl, alloxazinyl,

anthranilyl, azabenzanthrenyl, azabenzonaphthenyl,

30 azanaphthacenyl, azaphenoxazinyl, azapurinyl, azinyl,
azoloazinyl, azolyl, barbituric acid, benzazinyl,
benzimidazolethionyl, benzimidazolonyl, benzisothiazolyl,
benzisoxazolyl, benzocinnolinyl, benzodiazocinyl,

benzodioxolanyl; benzodioxolyl, benzopyridazinyl,
35 Dbenzothiazepinyl, benzothiazinyl, benzothiazolyl,
benzoxazinyl, benzoxazolinonyl, benzoxazolyl, cinnolinyl,



5 Aerosol ,.f o_r ,' _nhal at,'_on Active substance of general fornula | 1
part Soya lecithin 0.2 parts Propellant gas m xture ad 100 parts 10 The
preparation is preferably transferred into aerosol containers with a

net ering val ve, each spray delivering a dose of 0.5 . _For ot her dogsages
in the range specified, preparations containing a IargeFeBFuéﬁﬁl?QP3

proportion ofy,d5,8¢{% subst ance are convgeni ently used. i -
(conposition g/'1 g?g %?6ointnent) Active éﬁbstance of 20 Eﬁﬁ(ﬁ§g57b6857

hydr ochl ori ¢ Sodi um pyrosul phite M xture of equal pa and stearyl al cohol

Wiite Vaseline 25 Artificial berganot Distilled water general fornmula | 2 g

acid 0.011 g 0.05 its of cetyl alcohol 20 g 5 g oil 0.075 g ad 100 The

i ngr edi ent's a@%P%i%%%%%eddiﬁZ@R@eﬂéﬂéhrﬁﬁyltodﬁéﬁﬁpéﬁY6hn€ﬁ@ﬁﬁPY§O The

met hods of pr@dieh HExsNEp £ oundsyaeepedi MgilAazbhe1i nvention are general |y

known fron1pq§ugr'gr art; thus tﬂg ﬁOﬁggundi ac Oﬁd!ng to the invention

may be obtain %@ PR F OO hYY et HHRYF P gﬁgﬁﬁ e: 35 6 February 2003

WO 00/ 17176 TdﬂMydréﬁﬂifﬁﬁﬂiﬂﬁBS7dB&ydeapytmgidinyl, dihydrothiazinyl,

{1 (LPLpeseet sbisl ! S pREare I Bempohin Skl St SEpBigly o

formula |11 FRLpIypyl))dioxopiperazinyl, dipyrimidopyrazinyl,
dithiolanyl, dithiolenyl, dithiolyl, flavinyl,
furopyrimidinyl, glycocyamidinyl, guaninyl,
hexahydropyrazinoisoquinolinyl, hexahydropyridazinyl,

10 hydantoinyl, hydroimidazolyl, hydroparazinyl,
hydropyrazolyl, hydropyridazinyl, hydropyrimidinyl,
imidazolinyl, imidazolyl, imidazoguinazolinyl,
imidazothiazolyl, indazolebenzopyrazolyl, indoxazenyl,
inosinyl, isoalloxazinyl, isothiazolyl, isoxazolidinyl,

15 isoxazolinonyl, isoxazolinyl, isoxazolonyl, isoxazolyl,
lumazinyl, methylthyminyl, methyluracilyl, morpholinyl,
naphthimidazolyl, oroticyl, oxathianyl, oxathiolanyl,
oxazinonyl, oxazolidinonyl, oxazolidinyl, oxazolidonyl,
oxazolinonyl, oxazolinyl, oxazolonyl, oxazolopyrimidinyl,

20 oxazolyl, perhydrocinnolinyl, perhydropyrroloazinyl,
perhydropyrrolothiazinyl, perhydrothiazinonyl,
perimidinyl, phenazinyl, phenothiazinyl, phenoxathiinyl,
phenoxazinyl, phenoxazonyl, phthalazinyl, piperazindionyl,
piperazinodionyl, polyquinoxalinyl, pteridinyl, pterinyl,

25 purinyl, pyrazinyl, pyrazolidinyl, pyrazolidonyl,
pyrazolinonyl, parazolinyl, pyrazolobenzodiazepinyl,
pyrazolonyl, pyrazolopyrimidinyl, pyrazolotriazinyl,
pyrazolyl, pyridazinyl, pyridazonyl, pyridopyrgzinyl,
pyridopyrimidinyl, pyrimidinethionyl, pyrimidinyl,

30 pyrimidionyl, pyrimidoazepinyl, pyrimidopteridinyl,
pyrrolobenzodiazepinyl, pyrrolodiazinyl,
pyrrolopyrimidinyl, quinazolidinyl, quinazolinonyl,
guinazolinyl, quinoxalinyl, sultamyl, sultinyl, sultonyl,
tetrahydrooxazolyl, tetrahydropyrazinyl,

35 tetrahydfopyridazinyl, tetrahydroquinoxalinyl,
tetrahydrothiazolyl, thiazepinyl, thiazinyl,



wherein Q denotes a | eaving group which may be substituted by the

pi perazi ne nitrogen, optionally in the presence of adjuvants, preferably
carbonyl di i m dazol e, the resulting benzoic acid derivative of general
formulalV1I5 FFOF\ I ONGC-"' C4 -Akyl NJ O- (1V) Febrehtrg 2603 whi ch
is suspended in a suitable, preferably anhydrous, solvent, preferably

di met hyl for my @/ 131 d s 20 m xed with_agm xture of a sopet)E@P9&f 06857
suspensi on of a base - preferably sodium hydride in a suitable anhydrous

solvent - preferably dinethylformam de - with a guanidine salt - preferably
guani di ne hydrochloride - and the reaction product is isolated. 6
February 2003.WO 00/,17176 - 15 -, PCT/{ EP99/06857. The. present invention is
il ustrated By @fe Q%?wWﬁQﬂ?%Q#%é%?yP'Gt?%%?%%$9°§ﬁ83 WD 00/ 171 76 -

16 - PCT/ EP9#M16&w inyxarmiieszo ol i i dd701 ypl §hdézolyl,

4-f | uoro-3- (tri.fl uoromet.hyl ) -benzoi c aci d. in 250 f t hanol are m xed
wth 68 n o%%§8é#§y4£%q%%RX%XJgﬁﬁf%ﬁ %é%%%ﬁygt %%yﬁi?ﬁ h 25 m nut es.
After it hastalibzodepyaddedlinte rnemmotilonl mixantleingl r ekylxedlydr a further
3 hours. dJhe_eacti W IS Gy [ G nd
evapor at egd- dc‘%l\/%n%l i%n z\%@?ﬁ? 'Iﬁﬁfeéhaji]]'y r es%u%&%%}gggnﬁ%tﬁzéﬁﬁgggﬁ%igyi

di et hyl et her P&RG oS ipgePedamth Rangot B@snkibd denrexadbprainth, and again

And evapor at ad e L At L ol of
and evapor a owWn i.n yacuo. i.el.d: 70, . o]
ot byl 4ot uePsOFAwln SRR At S BB (oReBi A Ter Lar )

di net hyl sul pbexidde zpDVEO) cxad hdariinted, W tdx: SfezpX3ll, Spempazionfl,

Nbenzyl pj per azi 4, I Tol§ [um rbonate. The

m Xt ur epilds? s?f;’%lr@g&%gg'rl’lg’%ﬁg&%?‘ ?'gg%l)yﬁg{aec?l%&sﬁfn’g,%?%Cg&ie)acti on m xture
i s poured intetzeoxanydf, wateazapd noxtr dctteth 2imek tietesazwinl et hyl

acetate. The L ant ' washeds ter and saturated
sodiun1ch|orF§gg§g?§?Fggg §Pﬁ§§ngégﬁjﬁggﬁe5|u%?%%h%ﬂﬁp ate and distilled

of f in vacuothtreipgapdmyli s thipsrdeddmaphed itsiiazalyel with a nixture
of ethyl acetatatandzoihept ardaz¥pandl ,3.t93 & i3 Ndolyl, triazinyl,

15 triazolinedionyl, triazolinyl, triazolyl, trioxanyl,
triphenodioxazinyl, triphenodithiazinyl,
trithiadiazepinyl, trithianyl or trioxolanyl.

Compounds of this type are already known from German
20 published application 196 01 303.8.

As a result of their effect as inhibitors of cellular
Na'/H' exchange, such compounds may be used as active
ingredients of pharmaceutical compositions or they may be

25 used as intermediate products for the preparation of such
active ingredients. The compounds according to the
invention are effective against arrhythmias which occur in
hypoxia, for example. They can also be used for diseases
connected with ischaemia (such as cardiac, cerebral,

30 gastrointestinal - such as mesenterial
thrombosis/embolism, pulmonary, renal ischaemia, ischaemia
of the liver, ischaemia of the skeletal muscle). Such
diseases include for example coronary heart disease,
cardiac infarct, angina pectoris, stable angina pectoris,

35 ventricular arrhythmias, sub-ventricular arrhythmias,
cardiac insufficiency - and also in support of bypass



35 6 February 2003 WO 00/17176 - 17 - PCT/ EP99/ 06857 ' ethyl 4-

(I ~perazLy~) -'"~ .r; f1 ~oromhyl-be n zoate 20.2 g (53.3 mmol) of nethyl
4- (4-benzyl - 1- pi perazinyl)-3trifluoronethyl -benzoate are dissolved in 200
m of .5 nmethanol and conbined with 2 g of palladi um ors chayaRaly a3

hydr ogenat ed over a period of 1.4 hours at 70C under a hydrogen pressure of
5 bar. The solution is suction filtered over celite and distilled off in
vacuo. 10 Vi elg: 0941887§ (979 General metfod of coupl i ngPRE( BP9/ 06857
4- (1-piperazinyl)-3trifluoronethyl-benzoate with benzoic acids: 15 5 nmol
of the correspondi ng carboxylic acid are dissolved in 30 mM of absolute
tetrahydrofuran (THF) and conbi ned under protective gas at OCwith 810 ny
(5 mmol ) of capb@ayhdhbniﬂazobep@bdtShgrb@énfhéa%th@umgeay arfairent
tmmmaune(tmm

e or o BUBHLsERIY: pRaFRLIoRg, YpiRpTaeatife TBEE10ER sherv b e i

stirred for abbathaanthEQ me hotiegrufPhedsehdt fom ssppvapdngt dgatrd dr yness
in vacuo and Eﬁgﬁe ¥bodGehA tﬁEtEﬁl ﬁﬁkg cW&EQl%%E%%at%%u@%HCO3

sol uti on, saturat e Futl on antc]iﬁwa ter, anl c hases are
dried oves wggzncaﬁanevabéﬂaﬁﬁdfaéﬁhrﬁn VBéQBlCA#ﬂéﬂeﬁr}§§&¢¢ﬂ§éﬁm§ﬁrln a

sui tabl e solveeiegfayhiﬁﬂakegra@@ﬁe@@ughbhcaaasEeWbbnsedsuyt@hbe el uant,
the foll ow ng conEounds are i ned

4- (4- (3- met hoXyPH H?FBBrBBnP&?O 5PBBF¥zFﬁfo§aFrPFIGBFoPEPﬁ?Iaﬁéﬁfb&@é
Col um chr onmatbgaaphy: oethybcamatabebmubephananQZa&mt¥|ahd c8t¥n3% 6

February 200 7 P99/ 06857
4-(4-(2-pyrr§P¥%L§$éénéggoidpfﬁe%gzF%gl%rg%glfIﬁ%FShe%H | SBERZEALE
Crystal | ilded heohioredamay 8lypebd: uzsdh el congupothon WAQU 3. methyl

& (4- (4- 11 uor ophemyb et bensbenlspbenagknyl b, tgt£é§959HEEE¥laﬁanzoate 10
Col utm chr omat ogr aphy: et hyl’ acet at e/ n- hept ané ( Yield: 77% 4. nethyl

4- (4- (2- met hokypRERFELar bonyl ) - 1- pi perazi nyl )15 3-trifl uor onet hyl - benzoat e
Colunn chromat ography: ethyl acetate/n-heptane (2:1) Yield: 790 20 5.
met hy

4- (4 (3 tr|fI%%?bﬂ%tﬁ??%ﬁgﬁ§?83r85n§?? 15FRRPRLF YRR S- { Fir Br uBFEREL AV - benz

oat e 15 attack of angina pectoris or cardiac infarct) irreversible
damage may occur to cardiomyocytes in the affected region.
The compounds according to the invention have a

cardioprotective activity, inter alia, in such cases.

20 The prevention of damage to transplants must also be
included under the heading of ischaemia (e.g. for
protecting the transplant such as the liver, kidney, heart
or lung, before, during and after implantation and during
storage of the organs for transplant), which may occur in

25 connection with transplants. The compounds are also drugs
with a protective effect during angioplastic surgery on
the heart and on the peripheral blood vessels.

In essential hypertension and diabetic nephropathy the
30 cellular sodium proton exchange is increased. The

compounds according to the invention are therefore

suitable as inhibitors of this exchange in order to

prevent these diseases.

35 The compounds according to the invention are further
characterised by a powerful inhibitory effect on the



Col um chr omat ogr aphy: ethyl acetate/n-heptane (2:1) Yield: 83% 25 6.
nmet hyl 4-(4-phenyl car bonyl - 1- pi perazi nyl )-3trifl uoronet hyl -benzoate Col umm
chromat ography: ethyl acetate/n-heptane (2:1) 30 Yield: 870 7. nethyl

‘4-(43(2-furylcarbonyl)-l-piperazinyI)-3triquoranthy% gg§gg}g 38050l um
chromat ogr aphy: ethyl acetate/n-heptane (2:1) Yield: 75s bruary 2003

WO 00/ 17176 wolQg/PQH FEP99/ 06857 8. methy] PCT/EP99/06857
4- (4- ( 3- nethylphenylcar onyl)-1-pi perazinyl) 3-trifluoronethyl-benzoate 5

Col um chromat ogr aphy: ethyl acetate/n-heptane (2:1) Yield: 790 9. nethyl
4-(4-(4-(1-pyrryl)phenyl carbonyl) - 1pi perazinyl)-3-trifluoronethyl -benzoate
10 Col um chromat.o raphy ethyl acetate/n-heptane (2:1) Yield: 870 10.
methyl 4- (4- PEONEERACRb My 5e4lHi prans gL BLS, t?@?l%%@%ﬁ%?ﬂ?laﬁﬁnzoate

Col um chr onaisegrAaprudgd i mtw@dmétﬂpt@medié’eéseéﬂﬁhdwhfaﬁ aelﬁener al
net hod for pr%%api cyl ni di nes fromthe corre %on i 9 a

car bonat es: | BIOS-F FEIAEOR RETSS ot RORRBRH T TRTTRIGHY T aehad ey ke

wi th ether am¢aﬂuaﬂnduhgﬁfagéﬂﬁbuﬂcaﬂceﬂﬁuﬂhﬂm&iMﬁtﬁmbwwe addédrand 12. 15

g, (127. 2 gl glo gl g DUEAEN R51E. e MiEd: b siE | oggmnts Wt

stirring under ve gas |rr|ng our of the

corr espondi n@ymrrmom&t enGrivyRRigeR s tH B i @wqr%S%%l@m@dlab@ a

further 2 howcmpatli et3®dLperataye«f . about 120C. The reaction mixture is
then allowed to cool to anmbient tenperature, filtered and the filtrate is

evaporated down in vacuo. After chromatography on silica gel wth a
sui tabl e el ummtremdarqomcmrpﬂmdsm'dm wiiheregle ol datdwt i too agade o ot her 35

phar mac gi ¢cal | G5ep e aC|d i nto the carr pondi,n alts, the
foll ow %&co% L?x" gr a% A e % }ﬁl ot eiyeeb]?esisjaré;d?b%:{g%rbm 17176 - 20
- PCT/ EP99/ 088ppproteins.

It has now been found that, surprisingly, the compounds of
general formula I have the advantage over the

15 benzoylguanidine derivatives already known from the prior
art, of not only being unexpectedly more effective but
also being suitable for oral administration.

The active substances according to general formula I may

20 be used as an agqueous injectable solution (e.g. for
intravenous, intramuscular or subcutaneous
administration), as tablets, suppositories, ointments, as
plasters for transdermal application, as aerosols for
inhalation through the lungs or as a nasal spray.

25
The content of active substance in a tablet or suppository
is between 5 and 200 mg, preferably between 10 and 50 mg.
For inhalation, the individual dose is between 0.05 and
20 mg, preferably between 0.2 and 5 mg. For p;renteral

30 injection, the single dose is between 0.1 and 50 mg,
preferably between 0.5 and 20 mg. The above doses may be
administered several times a day if necessary.

The following are some examples of pharmaceutical

35 preparations containing the active substance:



structural fornulae which follow, the hydrogen atons have been omtted in
the interests of clarity, provided that they are bound to a carbon or
"nitrogen atom and are not required for the understanding of the invention):
5 1st, Exanpl e

4- (4- (4- Met hoxyphenyl car bonyl ) - 1- pi perazi nyl ) - 3tri f | uds daitd=yoe¥A8)y| guani
di ne-hydrochloride 10 o rw Z "NH X HC~- H~-.b~/ ~ F F O 15 from net hyl

4- (4- (3- met ho®QpheAFVEEFbonyl ) - 1- pi per azi Ayl ¥3-tri f | uor onBERYEPBRAL6EER

Col um chr omat ogr aphy: ethyl acetate/ methanol (5:1) Yield: 71% 20 Melting
poi nt: >200C Ms: (MtH)' - 450 (free base) 2nd Exanple 25

4-(4-(2-Pyrrolyl carbonyl)-1-piperazinyl)-3trifluoronethyl-benzoyl guani di ne-
met hanesul phongheesNH2 N\ NH3 0 ~ ~~ x CH3SOBHN~-~F FF O 6
February 2003 WO 00/17176 - 21 - PCT/EP99/06857 from net hyl

4- (4-(2-pyrrolyl carbonyl)-1-pi perazinyl)-3 trifluoronethyl-benzoate Col um
chr omat ogr aphyct evhysulsbente/ oft ganeral 5£déymiylel d: 66% 5 RBI.0I mg poi nt:

246C V5. (MH)agrie#Pin(kEES RRSE) 3rd Exanple 1.0 mg
5 Corn starch 62.0 mg
Lactose 83.0 mg
Polyvinylpyrrolidone 1.6 mg
e . L .
10
Active substance of general formula I 0.3 g
Sodium chloride 0.9 g
Water for injections ad 100 ml

15 The solution may be sterilised by standard methods.

» lut ] E 1 admini . nhalati

Active substance of general formula I 0.3 g
20 Sodium chloride 0.9 g

Benzalkonium chloride 0.01 mg

Purified water ad 100 ml

The above solution is suitable for nasal administration in
25 a spray or, when used in conjunction with a device which

produces an aerosol having a particle size of preferably

between 2 and 6 pm, it is suitable for administration into

the lungs.

30 Capsules for inhalation

The compounds of general formula I are packed into hard
gelatin capsules in micronised form (particle size
essentially between 2 and 6 uM), optionally with the

35 addition of micronised carrier substances such as lactose.

They are inhaled by means of conventional devices for



10

4- (4- (4- Fl uorophenyl carbonyl ) -1-pi perazinyl)-3trifl uoronethyl

i ne-met hanesul phonate O NHI ~N~NH 15 F N N X CH3SO3H F F F O from net hy
4- (4- (4-fluorophenyl carbonyl) - 1-pi perazinyl )20 3-trifbupeppeibhyl 20@emz0at e
Col um chr omat ogr aphy: ethyl acetate/ nmethanol (5:1) Yield: 400 Melting

poi nt: 140C

- benzoyl guani d

X : ' 438 (free base) 4t h Exanpl e
4-(4-(2-thh%@@@&ywﬁaﬁﬁbonyl) 1- plpera2|%§l) 3tr|fluoromﬁﬁ%ﬁp%ﬁ!zo guani
di ne- hydrochloride 3 0 ONHZ N\NH I ~ ~N~ x HO N~ F F F O O H3C~ 6
February 2003 WO 00/17176 - 22 - PCT/EP99/06857 from net hyl
4-(4-( 2- nethoxyphenylcarbonyl) 1- pi perazinyl)3-trifluoronethyl -benzoate

Col'unmm chr onRCHEeapHyth

point: 219C Ge@eeRPRE tdroferddal M"é‘ﬂmula 4§0arﬁcﬁr@et<9a§@)m§t8f Exaapbge 10
4-(4-(3-Trifl uoronethy. hen Icarbo perazin -3tr1fluoronethyl -
oyl guani di ne® ﬁ?dﬁ&éﬁ(%‘ %5 W#? * e*@ / ND FFXHO F
5
Active substance of general formula I 1 part
Soya lecithin 0.2 parts
Propellant gas mixture ad 100 parts
10
The preparation is preferably transferred into aerosol
containers with a metering valve, each spray delivering a
dose of 0.5 mg. For other dosages in the range specified,
preparations containing a larger or smaller proportion of
15 active substance are conveniently used.
Ointment (composition g/100 g of ointment)
Active substance of general formula I 2 g
20 Fuming hydrochloric acid 0.011 g
Sodium pyrosulphite 0.05 g
Mixture of equal parts of cetyl alcohol
and stearyl alcohol 20 g
White Vaseline 5g
25 Artificial bergamot oil 0.075 g
Distilled water ad 100
The ingredients are processed in the usual way to form an
ointment.
30

35

The methods of producing the compounds according to the
invention are generally known from the prior art; thus,
the compounds according to the invention may be obtained
by the following method, for example:

adiiyilorhc etBR tererit handl a1d: 19 wg epH: thraogst et i ng

benz
F O



from net hyl
4-(4-(3-trifluoronethyl phenyl carbonyl)-1pi perazinyl)-3-trifl uoronethyl -benz
-oate 20 Columm chronat ography: ethyl acetate/ nmethanol (5:1) Yield: 250
Meltinng point: 140C (deconposition) MS: (MrH)' - 488 (f Febrivasy) 22936t h
Exanpl e

4- (4- Phenyl car bon I-1-giperazinyI)-3-trifIuoronethylbenzo I%yanidine-hydroc
hloride 30 C WoORB7N76\ NH ~N NJ F F F 2%4C 6 Febr uaPF 2E8394 068575 WO
00/ 17176 - 23 - PCT/ EP99/ 06857 from net hyl

4- (4- phenyl car bonyl - 1- pi perazi nyl )-3trifl uoronet hyl - benzoat e Col umm

chromat ography: ethyl acetate/nethanol (5:1) Yield: 640 Melting point: 214C
Ms: (MrH)' - BROréhceenbage) 17plipExamihngl) -3-trifluoromethylbenzoic
4-(4-(2-Fury|ggggoggtéi%-gkpgg%é&gxlkb%ﬁ&hgfk%oronethylbenzoylguanldlne-net
hanesul phonat é

with a compound of general formula III

R,C(0)0 (I11)
10
wherein Q denotes a leaving group which may be substituted
by the piperazine nitrogen, optionally in the presence of
adjuvants, preferably carbonyldiimidazole, the resulting
benzoic acid derivative of general formula IV
15
F F O
F 0O

- (V)

is obtained, which is suspended in a suitable, preferably
anhydrous, solvent, preferably dimethylformamide, and is

20 mixed with a mixture of a solution or suspension of a base
- preferably sodium hydride in a suitable anhydrous
solvent - preferably dimethylformamide - with a guanidine
salt - preferably guanidine hydrochloride - and the
reaction product is isolated.



N O 0 x CH3SO3H from net hyl 4-(4-(2-furyl carbonyl)-1-pi perazinyl)-320
trifluoronethyl-benzoate Crystallisation fromether Yield: 190 Melting
"point: 190C (deconposition) Ms: (M+tH)' - 410 (free base) 25 8th Exanple

"4- (4- (3- Met hyl phenyl car bonyl ) - 1- pi perazinyl )-3trifl uor - W guani d
i ne- met hanesul phonate 30 | HBC ON~-NH I ~NNJ F F F o ﬂ%ﬂ%aﬁ? I ~N F F

F x CH3S03H . 6 Fehr. 2003 WO 00/ 17176, - 24 - PCT/ EP9 f net hyl
4- (4- (3-net hﬁopk?eor@@?;%onyl ) - 1- pi per azi n%’)é-t rifluor ongé‘(rﬁé%%%é@g%?
Crystal lisation from nethanol/ethyl acetate Yield: 76%5 Melting point:
199C Ms: (MtH)' - 434 (free base) 9th Exanple 10
4-(4-(4-(1-Pyrrolyl)phenyl carbonyl)-1-piperazinyl)-3trifluoronethyl-benzoyl
guani di ne-di net hyl sul phonat e

The present invention is illustrated by the Examples which

follow:



N~ 15 ~x 2 CH3SOBH N\ N /'NH F O N~Hz 20 from net hyl
4-(4-(4-(1-pyrryl)phenyl carbonyl ) - 1pi perazinyl)-3-trifluoronethyl -benzoate
- Crystallisation fromnethanol Yield: 48% 25 Melting point: 150C
(deconposition) Ms: (MtH)' - 485 (free base) 10th Exagpkeb3Qary 2003
4-(4-(2-Pyridyl carbonyl) - 1-pi perazinyl)- 3- tr|fIuoronethylbenzoylguanldlne d
i met hanesul p February 2003 WO 00/.17176 - 25 - P 6857

~1 5 NF~ |~ Wl\wﬁl fE)E"NHZ X 2 CH3S03H 16°f Fom net hyl b B35 8854

4- (4- (2-pyridyl carbonyl)-1-piperazinyl)-3trifluoronethyl-benzoate Col um
chromat ography: ethyl acetate/nethanol (5:1) Yield: 340 Melting point: 115C
(deconposition) 15 Ms: (MtH)' - 421 (free base) Pharnacol ogi cal data

I nhi bi ti on ofExdmepNas/{H exchanger in human intestinal 20 cancer cells
(HT-29): HT-29 cells are incubated in growth nmediumat 37C with 5~ C02.
After 3-5 days the growth nedi um was rermved the ceI | s were washed and
charged wi t h MesneM f L BOECE:= AM G QBRENYY ak8scent dye) at 37C

wi t hout C02. After 30 mnutes the cells were mashed and aC|d|f|ed with the
followi ng _nedium 70 mM choline chlorjide, 20 nM NHOC1, 1 nh/l 1.8 mv
Cad 2, 5 AM gtuchst &hd0 1B8™M HEPES; fb%P?053 BT Af L8P eMRE AYL bePﬁ@&Satlon
at 37C wi t houdc{®2in hes ¢ ehl sofiree viashell, anadminedbaied E8rmd oENBbOEI, Wi th

vesh medi um 20 g chol e SHLRTIgE; S MGhukMMNT Aucds B MO 2 S

mM gl ucose an
it has all been added, the reaction mixture is refluxed

for a further 3 hours. The reaction solution is cooled to
10 ambient temperature and evaporated down in vacuo. The
oily residue is taken up in 200 ml of diethylether and
extracted with water, saturated NaHCO, solution and again
with water. The combined organic phases are dried over
magnesium sulphate and evaporated down in vacuo.
15
Yield: 29.0 g (77%)

benzoate

20
7 g (31.5 mmol) of methyl 4-fluoro-3-trifluoromethyl-
benzoate are dissolved in 60 ml of dry dimethylsulphoxide
(DMSO) and combined with 5.55 g (31.5 mmol) of N-
benzylpiperazine and 4.35 g (31.5 mmol) of potassium

25 carbonate. The mixture is stirred for 12 hours at 20°C.
After cooling, the reaction mixture is poured into 200 ml
of water and extracted three times with ethyl acetate.
The combined organic phases are washed with water and
saturated sodium chloride solution, dried over magnesium

30 sulphate and distilled off in vacuo. The residue is
chromatographed on silica gel with a mixture of ethyl

acetate and n-heptane.

vield: 3.93 g (33%)
35



35 6 February 2003 WO 00/ 17176 - 26 - PCT/EP99/ 06857 The wash nmediumis
renoved and control nmediumis added with or without the test conpound: 120
-mMM NaCl, 5 ™" KCL, 1 nMMd 2, 1.8 nM Cad 2, 5nmM gl ucose, 15 nmM MOPS, pH
7.0. 5 The cells are incubated for 4 mnutes at 37C wgt raut-uE02 apd3
measured fluorinmetrically (CytoFluor 2350). The fluorescence of the dye
BCECF i s neasured ,at the excitation wavel engths 485 nm (pH sensig}v%#%?nd
440 nm (non- HH QQK&V&l@e) and at the enission wavel engt h EER /1% &
cytoplasmc pHis calculated fromthe ratio of fluorescences at 485 and 440
nm The fluorescence ratio is calibrated by neasuring the fluorescent
signal after equilibration of external and |nternal pH wi th nigericin.
Exanpl el CSO 1e+h PR i MRh &G de 079 15 The
conpounds according to the |nvent|on al so surpr|S|neg have very good

bi oavailability and long half-lives after oral adm nistration - properties
whi ch make t RénkegcdpBi-anamol)s @t aisitdiyflord ordaibanzy 1 -2b- piper skl hel i c

data: Male rEEifWﬁbQBh@@h owen&%tga (et @ﬁﬁd&&@d%@@@&ﬂlf@f the tests.
For intravenous. and_oral ni st atl n the 25 su cﬁgﬁ:es ar d| ssol ved in

an aci di 1 ed"g§0886<4 §8Fqu° i idud T e ct s
mg/ kg i.v., &n8 ﬁgﬂkgganat)edaltﬁfemjaeqieﬁddmtdf t]h.el aaauidad a/tEI'm°(C0uZLdﬁ7' 200

g) or adm ni st t hrough a_can F 5 10 15 WO
00/ 27176 "2 RkdphRgo e RsRy S Sitach T IR R

admi ni st er edfaleeardl pyved ttelddrf iamd tdwtdds'laagie @ﬁ/elm w&ed aliquots of
bl ood are taken fromthe retroorbital venous plexus under brief hal ot hane
anaest hesia wi th hepari ni sed glass caplllarles according to the foll ow ng
plan: - Md¥te¥ipld: adnilAi-86r&til@7%)2 h, 4 h, 6 h, 8 h;

General method of coupling methyl 4-(l-piperazinyl)-3-

trifluoromethyl-benzoate with benzoic acids:

15 5 mmol of the corresponding carboxylic acid are dissolved
in 30 ml of absolute tetrahydrofuran (THF) and combined
under protective gas at 0°C with 810 mg (5 mmol) of
carbonyldiimidazole and stirred for 2 hours at ambient
temperature (about 25°C). Then 1.44 g (5 mmol) of methyl

20 4-(l-piperazinyl)-3-trifluoromethyl-benzoate are added and
the mixture is stirred for about another 12 hours. The
solution is evaporated to dryness in vacuo and taken up in
ethyl acetate. After washing with saturated NaHCO,
solution, saturated NaCl solution and water, the organic

25 phases are dried over MgSO, and evaporated down in vacuo.
After crystallisation in a suitable solvent or
chromatography on silica gel with a suitable eluant, the
following compounds are obtained. )

30 1. methyl 4-(4- (3-methoxyphenylcarbonyl)-1l-piperazinyl) -

3-trifluoromethyl-benzoate

Column chromatography: ethyl acetate/n-heptane (2:1)
Yield: 81%
35



- after oral admnistration: 8 h, 24 h, 32 h. 5 mn, 15 mn, 30 mn, 1 h,
15 mn, 1 h, 2 h, 4 h, 6 h, The sanples are centrifuged and the plasm is
stored at -20C until ready to be anal ysed. Preparation of the sanples is

~carried out by liquid-liquid extraction with an interéaFestaadar2i00The

pl asma extracts are anal ysed by reversed phase HPLC, coupled with an

el ectrospray spectroneter. The, phar macoki neti }

det erm ned f?%%ﬂﬂﬁgwggﬁ%orresponding plasﬁ% concentratioﬂgfﬁééﬁbéf06857
conmpartment-free anal ysis using the TopFit program (Heinzel, G,

Wl oszczak, R, Thomann, P. TopFit 2.0 - Pharmacokinetic and

phar macodynani ¢ data anal ysis, system for the PC, Qustav Fischer Verl ag,
Stuttgart, Jéna, MEthdr k- 1093 -Py2e Eeakqrdml )il wipapagpnyl) -3~

0.) 2631. 35. 03713. 1545538 dhle - Refignonsad s hereby nade to the entire
contents of the disclosure of rman Patent Application No. 198 43 489,
fromwhich the present Patent Application clains priority. 6 February
2003 Q10 00/ 17176 cry2f a1 IRGFdFRYYOGBEhRatent C ains 1. Benzoyl guani di ne
derivatives of gengrglyfoyqmlal, FF O NHZF ~1 N- NH2 NRL N O wherein
R1 denot €S 0__B—alkfi,'heté?oaryl unsubstituted or nono- or polysubstituted
by a branched or Medrttdmsharbi®t ~-14RK¢ group, a cycloal kyl group) a
branched or unbranched Cl_4-al koxy group, an NHZ group or a primry or
secondary am_no group, _a trifluoronethyl group, a cyano or, nitro, group or
hal ogen, ~ar yP -uns MsStivutded 4or  4rdrdo TP HSaR A IR At ed! 1A RETR BHEREY or
unbranched Cl_4- al3kylrigneuon tiranghetditdinbranched Cl1. 4-al koxy group, an
NH, group,or a primary or secondary am no group, a trifluoronmethyl group, a
hydr oxy, %yano or nitro group or hal ogen or by a 5- or 6-nenbered

het eroaryl group Wolammehrooetaigraphy,: teshy 1t fvess,atfeotir-loepfane (2:1)

het er oat ons seIec%q%f&unyfytrogen, oxygen and sul phur identical to one
anot her or differént  "alkylaryl) unsubstituted or nono- or polysubstituted
in the aryl and/or alkyl partial structure by a 6 February 2003 WO

00/ 17176 - 29 - PEIEDY9/,06837 hranehed e iinRiandigd )C1 4 aldod z tipup. a
branched or unbranched Cl 4-al kox roup, an NHZ group or a primary or
secondar¥P ani no gPodg fd uomometSy ®3%oup, a cyano or nitro group or
hal ogen, 5

Column chromatography: ethyl acetate/n-heptane (2:1)
Yield: 79%

20 5. methyl 4-(4- (3-trifluoromethylphenylcarbonyl) -1-
piperazinyl) -3-trifluoromethyl-benzoate

Column chromatography: ethyl acetate/n-heptane (2:1)
Yield: 83%

25
6. methyl 4- (4-phenylcarbonyl-1-piperazinyl)-3-
trifluoromethyl-benzoate
Column chromatography: ethyl acetate/n-heptane (2:1)
30 Yield: 87%
7. methyl 4-(4-(2-furylcarbonyl)-1-piperazinyl)-3-
trifluoromethyl-benzoate
35 Column chromatography: ethyl acetate/n-heptane (2:1)

Yield: 75%



optionally in the formof the individual tautoners or optionally
enantiomers and m xtures thereof and in the formof the free bases or the
-correspondi ng acid addition salts with pharnacol ogically acceptabl e acids.
10 2. Compounds of general formula |I according to claiemrbbreiaayactoans sed in

that R1L may denote an unsubstituted phenyl~ring or a phenyl

15 ring which

I's substitutggd @ﬁ/ﬁbqqgine or by a nethylygtrifluoronet hyar MEdWoEd-Pup

or by a pyrrolyl "group, or N 20 3.

4-(4-(2-Pyrrolyl carbonyl)-1-pi perazinyl)-3trifluoromnethyl-benzoyl guani di ne-
met hanesul phonate O NHZ N 1NH 25 NNJ N F F XC-"'~3S~3H F O 4.

4- (4- (4- Fl uorophenyl car bonyl ) - 1- pi perazi nyl)-330

trifluoronethyl - benzoyl guani di ne- net hanesul phonat e 6 February 2003 WO

00/ 17176 - 38.- P@EELEPIIAOGES5T 30mshyNPNdy IedtBehyR ) 1 pd

D5 5.

Process for prepa&[gg.ggﬁggg%%%hgﬁ_g%%%ggtgcwnula | FF ONH2 F/ | wN~ NHZ
' tha

N RL~-N ~ ~O to charactéerise

4- (1- pi perazinyl -3-trifluoronethyl benzoic acid ester of general fornula I
FFO 5 Column chromatography: ethyl acetate/n-heptane (2:1)

Yield: 79%

9. methyl 4-(4-(4-(1-pyrryl)phenylcarbonyl)-1-

piperazinyl)-3-trifluoromethyl-benzoate

10
Column chromatography: ethyl acetate/n-heptane (2:1)
Yield: 87%
10. methyl 4-(4-(2-pyridylcarbonyl)-1l-piperazinyl)-3-
15 trifluoromethyl-benzoate

Column chromatography: ethyl acetate/n-heptane (2:1)

Yield: 73%

20 General method for preparing acyl guanidines from the

corresponding methyl carbonates:

5.09 g (127.2 mmol) of 60% NaH in white o0il is washed
twice with ether and decanted off. 200 ml of absolute DMF

25 are added and 12.15 g (127.2 mmol) of guanidine

hydrochloride are added in small amounts with stirring
under protective gas. After stirring for 1 hour,

21.2 mmol of the corresponding methyl ester are added and

the solution is stirred for a further 2 hours at a
30 temperature of about 120°C. The reaction mixture is then
allowed to cool to ambient temperature, filtered and the

filtrate is evaporated down in vacuo. After

chromatography on silica gel with a suitable eluant and

conversion with ethereal hydrochloric acid or other
35 pharmacologically acceptable acids into the corresponding
salts, the following compounds are obtained (in the



F~1 NCL'4 "Alkyl HNJ 15 is reacted with a conpound of general formula
11 RIC(O)Q (I1l) 20 wherein Q denotes a | eaving group which may be
- substituted by the piperazine nitrogen, optionally in the presence of

adj uvants, preferably carbonyl diim dazole, and the resultln benz§ g acid
derivative of general formula IV 6 February 2003 WOPOBRRF¥PEY- 289

PCT/ EP99/ 068 ) NC- - & -l kyl NJ Ois s
sui table, pr éygyﬁéﬁhydrous sol vent é)preferably di éﬁ%ﬁh%ﬁ%ﬁﬁﬁ%ﬂa

and is m xed Mh th a m~cture of a solutlon or suspension of a base -
preferably sodium hydride in a suitable anhydrous solvent - preferably
dinmethylformam de - with a guanidine salt - preferably guanidine
hydrochl ori destrurdiddle fieeantian phoducfollod) tlselayédogen, abpnsohaley,

the desired 3¢l é:% %qrgﬁhﬂe P 52l dnd ﬁé’éﬂ?&g“é@ @19%%?5@%891%@&'&’?%

accept abl e aci rmaceuti cal preparation, rise
contai ns a cdMENURE cad B P td Qﬁﬂébm @F aihsragen aAtendand ahke aetd

addi tion sal tr%cf‘ﬂerreepffchog@wednd&féhm@@tépn@heez&wﬁ@mrs and carriers.
7. A conpound according to one of clains to 4 as pharnaceutlcal

conp05|t|5ns for therapeutic treatnent of 20 i schaem as. 8. The conpound
accordi ng to ldtaiBRamplwherei n t he pharnmaceutical conpositions have an
inhibitory effect on the Na+/ H+ exchange . 25 9. Use of conpounds of
general fornmula I, the acid addition salts thereof for preparing a

medi cament f @x (dhe 4t-ertdyeaptn rerty ezt rieomy of - 1 sehperm 250y 1 A 33, As

'AA3 As?. AeA&é%Lf LOWE%IQ%%Q( syAl %%Rﬁi{ghw&lﬁonde

129@%YMM}an|d Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]c
aJ ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] cTa] ca]ca!)*TUstel 1+xsni d_Z] ca] ca] ca] ca] ca]
ca] ca] ca] cTa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calc ;Eﬁ@]ca]ca]ca]ca]ca]ca]ca

] ca] ca] cal OPYZz{120QQ p q (AN
x HCI
H}:‘D/Qﬁ)\‘\) F -

0
15

from methyl 4- (4-(3-methoxyphenylcarbonyl)-1l-piperazinyl) -
3-trifluoromethyl-benzoate
Column chromatography: ethyl acetate/methanocl (5:1)
Yield: 71%
20 Melting point: >200°C
MS: (M+H)' = 450 (free base)

2nd Example

25 4-(4-(2-Pyrrolylcarbonyl)-1l-piperazinyl)-3-
trifluoromethyl-benzoylguanidine-methanesulphonate

| x CH,SO,H

30 N P
mS
\/J F7IF



}xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal

- 9JKuvEFQR ael vx} xsnhc”XU] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca]ca]ca] calca]ca]ca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! x r

OPL\ } |} | wr mhcMYU ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca a] 8'a] ca)] cajcalc

aljcalcalcalc gall ca] ca] c. a] ca] ca
K}\/NU]\/~} Lsn} d%%} c@] cg% ca]U]ca] ]ca] ]ca] c}a] cg] 22%1] ca] ca] cal ca] cacf a]]'%%?/c%?%%] cajc
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ABopz{ @A
<}xsni d_ZU] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] ca] cal ca] ca] ca] ca] ca] ca]
ca] caj ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! +, ; <BC ag

' (}xsni d_2zZU] [Eeae ajeddila)&al4al %eqxramlax]lagqcla%n] ta}calpareajssleaBea]l cal ca
| ca] ca] ca] cakealrarlhahkalinal 9adcabeal (78CDQRedar $%4De. 01 $| $$+,,, }xsni d_
ZU] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] ca] a]; a] ca(]l ]ca]jca] ca] caj] ca] ca
]Ca]Ca]ca]c&ﬁg%qgﬂ(gﬂqgﬂagg aphy ethyl ace méth (5:1

, 5,13337b7: Y/IEWABVCDEEDGXW.;?HFHOH} xsni d_ZU] ] ca] ca] ca] ca] ca] ca] ca

ca] ca] ca] ca cal cal cal.ca £a] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca
] ca]! oHLI 1 %J{ %’Cﬁk—éﬁlﬂlﬁ%%m%%{)m ]PPP]QQ<]QJQ]VQ) ]R R}\/RC]]?zu}okf !a\ V\]] ca] ca] ca] ca
] ca] ca] ca] caMSa] dd+¢R] ca] ¢@pcdfecapchpeg) ca] ca] ca] cMa] ca] cMa] ca] ca] ca] ca] c”a
] ca] ca] ca] ca] ca! ORVRSSSBTRTt TvT~TTUUVWVVWVXXAYUY[ YKYYY[ ' []1[[[:]=]}xsl fa\ Vkfa
\W/] ca] ca] ca] c™a
Ul c”a] ca] ca] 8x8l| ExpaEwpiiea] ca] ca\/] ca] ca] ca] ca] caV] ca] caV] ca] ca] ca]c™a] ca]ca]c

aljcalcalcalcalca =]]]*_"

ahaaaa6bbbchccc dxdd eeg| wr.mhb cal cfa]cal]ca al calca] ca] ca]ca] ca
] ca] ca] ¢ cafcdfcdfc %&%@Jﬁ%%&%%é&%%&ﬁ% c!al !’/gh]h h! i } i

iiiiiziw j J ] Itk%f@(ﬂdﬁdrﬂddﬂy*]] {orj 2 nd\d i1 ec-atd tted reeddk Tpthomdk € a) cal ca] cal ¢
a)J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca]ca]ca]ca]ca]ca]ca]caV]ca

L1111 T Nempmez mmmmmmmmnn

nn?no#o0o0o00000000{ upkf a\ Vimhb] XU] ca] ca] c, a] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] caU
] ca] cal] cay] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] €aUtaU] ca] caU] ca

oooppppgqqqgaqq” a+q; g=q@CqCgeqr r,rrrrr M&&mWCAYU] lc

a] ca] ca]jxm] ca] cal]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] C ca cajfca] ca] ca] c8a] ca] cal.cMalca] ca] ca]ca
] cal sssssssssstt:tM Nt ttuqu wrj/v ]Z'C" gb ﬁ

wwwy{ vgl ga\ WJ] ca] c(aU] ca] ca] ca] ca]oca] caj ca] ca] cal] ca] ca] ca)] ca] ca] ca] ca] ca] c”
a] ca] ca] ca] ca] calc aJca]ca]ca]c a]ca]ca]cal W w#tw ww X" Xr xz

zzzz{}~~~~~ N cfry' R{vqgl gb] XU] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] cal] ca! +3J] wy OR@GXMAW | wr m
hc”YU] 1] ca] c fabaameth¢d] @a](@a4calea]realiealydaleaaddwralloa] Ta) ed xad Laf Tl cal ca
] ca] ca] cg é ]‘g%ég}l g}r g}e% ]]bcaI s W wrmheYU] ] ] ca] c. a] ca] ca] ca] ca] ca] ¢

a] ca] ca] caJc a ca] ca] c6a] ca] c&a] ca] ca] ca] ca] ca] ca] ca]
caU] cal2dB!'" QO%mn& (:brorr@tb:gl‘ﬂMY()-d @&e(}yneﬁa@%kL % &

-

10% & () - @O% % bg& 10% & () - f%lO%&() "310% & ()-!'U
10%ECECE' () - 1ocy | 10%EE& ()-glyZ; 0
10: %=10% & ( 615@90%95& ") LAS@H109& () -! X (@109 () -
MS: (M+H)' = 438 (free base)
25

4th Example
4- (4-(2-Methoxyphenylcarbonyl) -1-piperazinyl) -3-
trifluoromethyl-benzoylguanidine-hydrochloride

30 O NH,

NH

D
r/\N Z x HCI
N
\’)F F
F
HC/O (o]
3
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from methyl 4-(4-(2-methoxyphenylcarbonyl)-1-piperazinyl) -

3-trifluoromethyl-benzoate

Column chromatography: ethyl acetate/methanol (5:1)
Yield: 71%

Melting point: 219°C (decomposition)

MS: (M+H)' = 450 (free base)

5th Example

4-(4- (3-Trifluoromethylphenylcarbonyl) -1-piperazinyl) -3-
trifluoromethyl-benzoylguanidine-hydrochloride

: Y
FA/Q,(”V‘ F TN x HCI

from methyl 4-(4-(3-trifluoromethylphenylcarbonyl) -1-
piperazinyl) -3-trifluoromethyl-benzoate

Column chromatography: ethyl acetate/methanol (5:1)
Yield: 25%

Melting point: 140°C (decomposition)

MS: (M+H)' = 488 (free base)

6th Example

4- (4-Phenylcarbonyl-1-piperazinyl)-3-trifluoromethyl-

benzoylguanidine-hydrochloride

N
L
I e T x HCI
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trifluoromethyl-benzoate
Column chromatography: ethyl acetate/methanol (5:1)
Yield: 64%
5 Melting point: 214°C
MS: (M+H)® = 420 (free base)

7th Example

10 4-(4-(2-Furylcarbonyl)-l-piperazinyl)-3-trifluoromethyl-
benzoylguanidine-methanesulphonate

15 N
[
\/J F7LF
o} x CH,;SO,H

from methyl 4-(4-(2-furylcarbonyl)-1l-piperazinyl)-3-
20 trifluoromethyl-benzoate

Crystallisation from ether

Yield: 19%

Melting point: 190°C (decomposition)

MS: (M+H)' = 410 (free base)

25
8th Example
4-(4- (3-Methylphenylcarbonyl) -1-piperazinyl)-3-
trifluoromethyl-benzoylguanidine-methanesulphonate
30
O NH
X ﬂ\N NH

Y
mc/E::I\W/N\/J F7IF
F x CH;SO;H
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from methyl 4- (4-(3-methylphenylcarbonyl) -1-piperazinyl) -
3-trifluoromethyl-benzoate
Crystallisation from methanol/ethyl acetate
Yield: 76%
5 Melting point: 199°C
MS: (M+H)' = 434 (free base)

9th Example

10 4-(4-(4-(1-Pyrrolyl)phenylcarbonyl) -1-piperazinyl) -3-
trifluoromethyl-benzoylguanidine-dimethylsulphonate

15 2 |
\
07N x 2 CH,SO;H
N
o8
F. o N NH
= Y
F O NH,
20

from methyl 4-(4-(4-(1-pyrryl)phenylcarbonyl)-1-
piperazinyl)-3-trifluoromethyl-benzoate
Crystallisation from methanol

Yield: 48%
25 Melting point: 150°C (decomposition)
MS: (M+H)' = 485 (free base)

10th Example

30 4-(4-(2-Pyridylcarbonyl)-1l-piperazinyl)-3-trifluoromethyl-
benzoylguanidine-dimethanesulphonate
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10 from methyl 4-(4-(2-pyridylcarbonyl)-1-piperazinyl)-3-
trifluoromethyl-benzoate
Column chromatography: ethyl acetate/methanol (5:1)
Yield: 34%
Melting point: 115°C (decomposition)

15 MS: (M+H)' = 421 (free base)

Pharmacological data

Inhibition of the Na'/H' exchanger in human intestinal
20 cancer cells (HT-29):

HT-29 cells are incubated in growth medium at 37°C with 5%
CO,. After 3-5 days the growth medium was removed, the
cells were washed and charged with 7.5 pM of BCECF-AM (pH-

25 sensitive fluorescent dye) at 37°C without CO,. After 30
minutes the cells were washed and acidified with the
following medium: 70 mM choline chloride, 20 mM NH,CI1,
1 mM MgCl,, 1.8 mM CaCl,, 5 mM glucose and 15 mM HEPES, pH
7.5.

30
After 6 minutes' incubation at 37°C without CO, the cells
are washed, and incubated for 5 minutes with wash medium:
120 mM choline chloride, 5 mM KCl, 1 mM MgCl,, 1.8 mM
CaCl,, 5 mM glucose and 15 mM MOPS, pH 7.0.

35
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"109%& () - ! 6S&LA%E L) PN {he dOst compound: 120 mM NaCl, 5 mM KC1,

1 mM MgCl,, 1.8 mM CaCl,, 5mM glucose, 15 mM MOPS, pH 7.0.

5 The cells are incubated for 4 minutes at 37°C without CO,
and measured fluorimetrically (CytoFluor 2350). The
fluorescence of the dye BCECF is measured at the
excitation wavelengths 485 nm (pH sensitive) and 440 nm
(non-pH sensitive) and at the emission wavelength 530 nm.

10 The cytoplasmic pH is calculated from the ratio of
fluorescences at 485 and 440 nm. The fluorescence ratio
is calibrated by measuring the fluorescent signal after

equilibration of external and internal pH with nigericin.

Example IC,,/10°° mol 17
1 0.076
3 0.038
4 0.084
5 0.023
7 0.084
8 0.061
10 0.079
15
The compounds according to the invention also surprisingly
have very good biocavailability and long half-lives after
oral administration - properties which make them
exceptionally suitable for oral use.
20 -

Pharmacokinetic data:

Male rats weighing about 200 g (not starved) were used for
the tests. For intravenous and oral administration the

25 substances are dissolved in an acidified aqueous solution
(pH 3). Individual bolus injections (0.5 mg/kg i.v.,
2.5 mg/kg p.o.) are injected into the caudal vein

(0.2 m1/200 g) or administered through a cannula into the
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10 8 h, 24 h, 32 h.

The samples are centrifuged and the plasma is stored at
-20°C until ready to be analysed. Preparation of the
samples is carried out by liquid-liquid extraction with an
15 internal standard. The plasma extracts are analysed by
reversed phase HPLC, coupled with an electrospray tandem

mass spectrometer.

The pharmacokinetic data is determined from the

20 corresponding plasma concentrations by compartment-free
analysis using the TopFit program (Heinzel, G.,
Woloszczak, R., Thomann, P. TopFit 2.0 - Pharmacokinetic
and pharmacodynamic data analysis, system for the PC,
Gustav Fischer Verlag, Stuttgart, Jena, New York, 1993).

25
Example F £, (i.v.) £, (p.0.)
2 63 1.3 5.0
3 71 3.1 5.4
5 58 5.4 7.5

Reference is hereby made to the entire contents of the
disclosure of German Patent Application No. 198 43 489,
from which the present Patent Application claims priority.
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Patent Claims

1. Benzoylguanidine derivatives of general formula I,

\F 1 N
F N=(
NH,
N
R1\n/©
o)

(0

wherein
R, denotes C, ,-alkyl,

heteroaryl unsubstituted or wono- or polysubstituted
by a branched or unbranched C,,-alkyl group, a
cycloalkyl group, a branched or unbranched C, ,-alkoxy
group, an NH, group or a primary or secondary amino
group, a trifluoromethyl group, a cyano or nitro

group or halogen,

aryl unsubstituted or mono- or polysubstituted by a
branched or unbranched C,,-alkyl group, a branched or
unbranched C, ,-alkoxy group, an NH, group or a
primary or secondary amino group, a trifluoromethyl
group, a hydroxy, cyano or nitro group or halogen or
by a 5- or 6-membered heteroaryl group which may
contain one, two, three, four or five heteroatoms
selected from nitrogen, oxygen and sulphur -
identical to one another or different -

alkylaryl, unsubstituted or mono- or polysubstituted
in the aryl and/or alkyl partial structure by a
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2. Compounds of general formula I according to claim 1,
characterised in that
R, may denote an unsubstituted phenyl ring or a phenyl
15 ring which is substituted by fluorine or by a methyl,
trifluoromethyl, methoxy group or by a pyrrolyl
group, Or
N O AN
@ @ =
20 3. 4-(4-(2-Pyrrolylcarbonyl)-1l-piperazinyl) -3-
trifluoromethyl-benzoylguanidine-methanesulphonate
NH,
N~ NH
25 — )
N xCH,SO,H
o
4. 4- (4- (4-Fluorophenylcarbonyl)-1-piperazinyl)-3-

30 trifluoromethyl-benzoylguanidine-methanesulphonate
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is reacted with a compound of general formula III
R,C(0)Q (II1)

20 wherein Q denotes a leaving group which may be substituted
by the piperazine nitrogen, optiocnally in the presence of
adjuvants, preferably carbonyldiimidazole, and the
resulting benzoic acid derivative of general formula IV
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(V)

is suspended in a suitable, preferably anhydrous, solvent,

5 preferably dimethylformamide, and is mixed with a mixture
of a solution or suspension of a base - preferably sodium
hydride in a suitable anhydrous solvent - preferably
dimethylformamide - with a guanidine salt - preferably
guanidine hydrochloride - and the reaction product is

10 isolated and, optionally, the desired acid addition salt
is formed with a pharmacologically acceptable acid.

6. Pharmaceutical preparation, characterised in that it
contains a compound according to one of claims 1 to 4 and
15 the acid addition salts thereof together with conventional

excipients and carriers.

7. A compound according to one of claims 1 to 4 as

pharmaceutical compositions for therapeutic treatment of

isch ias.

20 ischaemias
8. The compound according to claim 7, wherein the
pharmaceutical compositions have an inhibitory effect on
the Na'/H' exchange.

25 9. Use of compounds of general formula I, the acid

addition salts thereof for preparing a medicament for the

therapeutic treatment of ischaemias.



