5 10 15 WD 01/21582 +159159* PCT/ EPO0/ 08616 Bi phenyl derivatives as NHE-3
inhibitors The invention relates to conpounds of the formulal R~ R2 in

‘which I RlL, RO in each case inde ml one another are -C (=NH)
- NHzr whi'ch can al so be nono suﬂmmmmmmuﬂmml I‘ COA, -CO- [C (RB) zl n-Ar,
- COQOA, ¥ a_conventional am neysgpwot ective group, NH C (=NH) - NHzr
L CON:C(NHﬂ? 91/21pR20 {~N p HNC( or N— ( \\O C Fi PCO/ERQO/BBE6RS in each
case |ndependently of one another are H, A OR6, N (R6) zr NOz, CN, Hal,

ICOA N CONHAr | CCRE, CQAr,
gFg)OrA\\A, g"(_IO) n,rAr H%ﬁ@{ﬁ%%fﬂ?% as Fgﬁ(ée)mé‘ Pitergs r , -0- [C (R6)
z] m CON (R6) zr - [C(R6) 2] p-CON (R6) 2~ -O [C (R6) z] m CONHAr or -
[C (R6) Z] @ng¥k®£htion relates to compounds of the formula I

R
R5
R2 X < | > |
R3 R4

in which
r!, r* in each case independently of one another are
10 —-C (=NH) -NH,, which can also be
monosubstituted Dby -Coa, —CO—[C(R%z]n—Ar,

-COQA, -0H or by a conventional amino
protective group,
NH-C (=NH) —NHZ, -CO-N=C (NHz) 27

15
N.
{\(/N‘o {\(/
HN or N=
0] CH,
R?, R?®, R® in each case independently of one another are
H, A, OR%® N(R®,, NO,, CN, Hal, NHCOA,
NHCOAr, NHSO.,A, NHSO,Ar, COOR®, CON(R?),,
20 CONHAr, COR®, COAr, S (0) 2, S (0) JAr,
~0-[C (R®) 2]n=COOR®, ~[C(R®)2],-COORS,
-0-[C(R®) 2] n=CON (R®) 5, - [C(R®) 2],-CON (R%) ,,
- [C(R®) 21n—CONHAr or -[C(R®),],~CONHATr,
25 X is  -[C(R®)21a-, -CR®=CR®-, - [C(R®) 21,-0-,
-[C(R®) 2],-, ~CO0-, -00C-, -CONR®-  or
-NR®CO-,
R® is H, A or benzyl,

0 Ry
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25 Xis - [C(R6) 2] n-i -CR6=CR6-. - [C (R6) z] n-O, -O [C(R6) 2] n-,
-COO, -00C-, -CONR6- or -NR6CO-, R6 is H A or benzyl, 30 *@0002~ Ais
‘al kyl having 1-20 C atons, in which one or two CHZ groups can be repl aced
by Oor S atoms or by -CR6=CR6- groups and/or 1-7 H atons can be replaced
by F, 5 Ar is phenyl or naphthyl, which is unsubstituted or nono-, di- or
“trisubstituted by A, Ar', OR6, OAr' ~ K (R6) Z, NO2r CN, Hal, NHCOA
NHCOAr' , NHSOQ2A, NHSOZAr' , COORG, CC]\I(R6|) z, 10 ﬁ:Gr:lHiArWh CER_E, CQAr'
S (0) nAor,S (0) nAr' |, 0. Ar'. is _phenyl or naphthyl, which is
ungu%)stitut%d E)r)rmno-l,S aﬁﬁr hta?’ilélﬁbéﬂr}t%utcec?ttﬂmsﬁ(, BRe"D I B 2PTNCR,  CN,
Hal , NHCOA, COOR6, COsWORB)H2Z, g€ORRsorcan ( Qe gﬁeﬁ&lalce'dsl}lfy @, oBrlgrtI, n
is 0, 1or 2, mis 1l p.LS or_26_g2sand their salts and sol yates as
NHE-3 inhibitors. QEO%S ot B& d% Eﬁ groups and/or q % M

atoms can be replaced by F,

5
Ar is phenyl or naphthyl, which is unsubstituted
or mono-, di- or trisubstituted by A, Ar’,
OR®, ©OAr’, N(R®,, NO,, CN, Hal, NHCOA,
NHCOAr’, NHSO,A, NHSO,Ar’, COOR®, CON(R®),,
10 CONHATr’, CORﬁ, COAr’, S{O)nA or S(O),Ar’,
Ar’ is phenyl or naphthyl, which is unsubstituted
or mono-, di- or trisubstituted by A&, ORS,
N(R®),, NO,, CN, Hal, NHCOA, COOR®, CON (R®),,
15 COR® or S(0)nA,
Hal is F, Cl, Br or I,
n is 0, 1 or 2,
20
m is 1 or 2,
P is 1 or 2,

25 and their salts and solvates as NHE-3 inhibitors.

Other inhibitors of the sodium/proton exchanger

subtype 3 are described, for example, in EP 0 825 178.

30 The invention was based on the object of finding novel
compounds having valuable properties, in particular
those which can be wused for the production of

medicaments.

35 DE 19819548 describes that the compounds of the
formula I and their salts have factor Xa-inhibiting
properties and can therefore be employed for the

control and prevention of thromboembolic disorders such



O her inhibitors of the sodiunf proton exchanger subtype 3 are descri bed,
for exanple, in EP 0 825 178. 30 The invention was based on the object of
findi ng novel conpounds having val uabl e properties, in particular those
whi ch can be used for the production of nedicanents. 35 DE 19819548
describes that the conpounds of the formula | and their salts have factor
"Xa-inhibiting properties and can thereBore be enployed for the control and
prevention of thronboenbolic disorders such as thronbosis, nyocardi al
infarct, arteri %scl erosjs, inflammtion, apoplexy, angina pectoris,
restenosi s & t dHHYOPt Sst YR¥RRP Ttk mi kRt idHC ol arti IV S Sk i si ngl y,
it has beenidflamhmdhednf heapoppeunds ahgtihe f @e@torils,anderddigosad ts
i nhi bit thea toéji um lrot%)n exchanger . subt ge 3 agd gaveﬁgood tolerability.
The conpourids™of The $Ror At ?n%a‘hnf)%rrgh% BYEd° AtV PharralBut i cal active

It

conpounds in human and veterinary 10 nedi ci ne. is known that the Na+/ Ht+

exchanger | j having ,at. | LIf t psoforns (NHE-1 to
NHE- 6) , gmhi%h%%%% Wl F@béfgans (_:?%%Iéd?o%rdl gcr*}ear?e %ﬁ%t ﬁ%”e“pﬁéié i%}- 15
di stri but ed-hii fpFeba| § apndakheiirssaéssi dnhidikhdihe oo unferatdrer NHE

subtypes aréedH@ssesusel et 3vahy haySPeShAi €00 PaRs15HGh as in the kidney
or in the lymen wall and contralum nal wall of the snmall intestine. This

di stributi of$ ef¥RWYGRe Secitfitc 20rPUhet fons2Berbed HyPiPeedardvus

i sof orns, nameinyacsut fea Dnechand tbrpoegubat honuaiant heid nigweeidadar pH and

of the,gell_ volume by the subtype NHE-1 and on the other hand the Na+
absorpt-Llﬁon maencglcrlenaeb'sorpti on in the intestine and kidney by the isoforns

NHE-2 and NHE-3. 25 The isoform NHE-4 was mainly found in the stomach. The
expressi on gf :N'Eir?tﬁbr? fest r%ﬁé ettt QQCR%%'g@raQ% %e"fra%aj{ tﬂas\%uneg' NHE- 6
o orns t p i'n tthe

is the isoform whi ! e sodi um proton “exchanger
m t ochr ondrata. 188S¥hé i%ofior e NHEL Sof eregpr®éed i wo pHEEF6Ul arwhiicht he

api cal nmenbrane gbwt ha prixémalolceral. twbild: tag NS pohkbEter fherefore
exerts Intcﬁ‘:ﬁ al.ia, a, repal prote;‘[tlv,e action. 35 The therapeutic use of a
sel ect tve i i B GDr URBENS TPISHLEr nE" | & Ldar FEISURBEAD | RRELIMRRLE i nhi bi t
or reduce tisbue dasmgehand Nek | sutecymosesa pé t exppaklephysi i agiwaly hypoxi c
and ischem.gc e iC t n ct.i vatjon of . the NHE activity, such
as is the clg]segﬁgr&?ﬁ%r eér}é §i scﬁg]r%%a %rg ur | r%et het Femby &, %Pant\s[rbeort and
reper f usi onugfera kvahky iandki dreytrabwsphaht awiedd. of the small

intestine. This distribution reflects the specific
20 functions served by the various isoforms, namely on the
one hand the regulation of the intracellular pH and of
the cell volume by the subtype NHE-1 and on the other
hand the Na' absorption and reabsorption in the
intestine and kidney by the isoforms NHE-2 and NHE-3.
25 The isoform NHE-4 was mainly found in the stomach. The
expression of NHE-5 1is restricted to the brain and
neuronal tissue. NHE-6 is the isoform which forms the

sodium proton exchanger in the mitochrondria.

30 The isoform NHE-3 is expressed in particular in the
apical membrane of the proximal renal tubuli; an NHE-3
inhibitor therefore exerts, inter alia, a renal
protective action.

35 The therapeutic use of a selective inhibitor for NHE-3
isoforms is varied. NHE-3 inhibitors inhibit or reduce
tissue damage and cell necroses after pathophysio-

logical hypoxic and ischemic events which lead to an



5 The conpounds of the fornmula |I have a hypotensive action and are suitable
as pharnmaceutical active conpounds for the treatnent of hypertension. They
are furthernore suitable as diuretics. The conpounds of the forrmula | have
an anti-ischemc 10 action on their own or in conbination with NHE
inhibitors of different subtype specificity and can be used in thronboses,
“at heroscl erosi s, vasospasns, for the Pprlotection of organs, e.g. the kidney
and liver, before and during operations, as well as chronic or 15 acute

ki dney failure. They can_furth re he uysed for the treatnent of stroke,
of cerebralgggéﬁﬁFl¥§cﬁﬁﬂi§%8f%@ﬁg ﬁ&&&8&§33ys?8ﬁ? VT i o8s ¥ n§28€ shock

as wel | as foringprevialg tdwheespi oat duyidyi Whed nrehovaexampbaspbhe
foll owi ng 2Q,gondiLi » central sl nea, ., sudden i nf.ant_ death,
post-operat?@e EyE%§?§§éﬁ§ g&hgrkﬁggggrgﬁo%ﬁqﬂﬁﬁn eﬁ%ﬁpLﬁﬂ§%£%ﬁﬂTalory
activity can be further inproved by conbination with a carboanhydrase

inhibitg . The cesn Hﬂﬁ@sOfthetBQrnPEﬂm#lEaYe ﬂQvEnh%biE?%¥t§§s§9Eion on
the proliferation of cells, for exan?Ie I brobl ast cell p I'feratron and
the prolifef&FtBR of"ShoR e vasButaPlfus@Se dd1amnagriehert heretdre be used

for the treabmpotndt diczeasies ithewtimehtcedt pipkirkenhatioan ithdé, pPai-gBRIY oOr
secondary C?H%ghe§001he congggnds of, . the formula | can be used agai nst
di abetic | at 8- cORPITESt PBASSCEEr 8Pn8AHESGd Cdisor ders, fibrotic di sorders,

endot hel i al Tdgsfaggiawrgs opfanhy péotrmophy Tandaty permpl ast 8-ik6nheaLti cul ar

i n prostyat e;bypgkpl asi a qr, .Qros e pertrophy. .35 They are fur r
suitabl e aséd?ag%os??cs%ﬁﬁgqhég ete?%iné%ioﬁéé%fQﬁﬁ%o eﬂﬁ}EHioﬁggf
certain forhBhoPlhgper eénslidrfeariter vkt vposspecdifabeétes aant qamol béerati ve

di sorders. used i naeldie LMoURdsabsie Lanml a.k;8L3aadvantggeously
influence the level of the serumlipoproteins, they can be enpl oyed on
their own of™fnProHETEonCW OF GtiFer Fredi cdidnt K16Vt IRad r baV@BNt Of 5
an i ncreasedebboed drat  Hevehg Thseisaventis on del abes tos t b ruse of ogompounds
of the,for iped.in claiml and their physiologically acceptable
salts égd/g¥é§%%v9?%§é?o$§%%%rﬁo production of a nedi canent for the

treat ment ofhewr orosdsirtilsptmmie dendiusiesns fofr t hbeheartatwéntheof

peripheral andogent o neryaus, sysiem-and ;abnsldiake ¢ sehemi ¢ conditions of
peripheral organs and |inbs and for thé treatnent oP states ‘of “shock. 15
The inventi DS FRfft heRr+@Fat £9:1e Phe sheskofascatgddurids ffr thepfovimga | as

claimed in ehai mekpand tihsi raphysi almgi eall ye.a6680d ablgesatd 51 ApHL QT
solvatg fqglépe Prodyction of a fedlcanent for gse in sur%lcal 20
oper at Fons GHE oF g& t r SRLSFAMt ai1STP aRB FEr tFe PR RsdPaNtorfedil st or age

of transpl amstfopesat greahypeasar@sd other respiratory disorders.
The respiratory activity can be further improved by
combination with a carboanhydrase inhibitor.
The compounds of the formula I have an inhibitory

25 action on the proliferation of cells, for example
fibroblast cell proliferation and the proliferation of
smooth vascular muscle cells and can therefore be used
for the treatment of diseases in which cell
proliferation is a primary or secondary cause.

30 The compounds of the formula I can be used against
diabetic late complications, carcinomatous disorders,
fibrotic disorders, endothelial dysfunction, organ
hypertrophy and hyperplasia, in particular in prostate
hyperplasia or prostate hypertrophy.

35 They are further suitable as diagnostics for the
determination and differentiation of certain forms of
hypertension, atherosclerosis, diabetes and

proliferative disorders.



The invention also relates to the use of conpounds of 25 the formula | as
clainmed in claiml1l and their physio |logically acceptable salts and/or

“sol vates for the production of a nedicanent for the treatnment of diseases
in which cell proliferation is a primary or secondary cause, for the
treatment or prophylaxis of 30 disorders of the |lipid netabolismor

‘di sturbed respiratory drive. The invention further relates to the use of
conmpounds of the formula | as clained in claiml and their 35
physi ol ogi cally acceptable salts and/or solvates for the production of a
medi canent P&RCEhe tth&at neRPMBPUREEheni e ki dRBG, | SHEMI@ it estilfg

di sorders oadbenthbeopeophyliaxd sudfcacutBeor 1GEVONI Coki dnaye di serdRrs
Met hods for.the |d ntificati on of s bst ance ich i h|b|t t he

sodi un pr ot bAPERERGRGBF s BiShec0 aPs GERLOVES]. OF oF FEXAMSE. O U8
5,871, 919. Eoﬁbnnathonadumal@UNeﬁlmedmmammﬂuk;ﬁﬁrttﬁefbr@utmehtmbfch occur

a nunber of _ti or-_ex I R6, it is a condition that their
meani ngs are£|g§§58%§§§t82 gngagnggﬁg% 10 Hydrates and sol vates are

under stood as neani ng, for exanple, the hem -, nono- or dehydrates,
sol vat es ar@hgn%rv%tr&%r@sr@?geégg,tof %@X@g@' fahsmaehnégdléf ghgormounds

such as, for exanple, wi th met hanol or ethanol. 15 he above fornul ae
is alkyl, i5OFPRéar! oraBraﬁ%ﬁé@edanﬂnhaglil@olZOanﬁreFE?aBIyPQYSQO 3, 4, 5,

6,h7I 8, 9, 1&@1c5119r A%céﬁaaags sé%tg péﬁ&gbab|¥%MEhF¥b E@&thghav{e

et hy op r opy uty sobut se uty or tert uty
furtheHﬁ% egﬁ?g ggﬂPyl f1-32. m%ﬁl%a gﬁyl BFyl EhEe p-treamuent of

2, 2-di met hytpbroppbses, euhyﬂnnmpylpohdxyhpné oﬂ tﬂﬁ% mwaﬁtnekhylﬁﬁétyl,

1, 1- -, 3- 3- I ., f hy| but yl

1- ethy|-|-n%%ﬁ¥ %?g%y| arft o RO Zh iﬁ;ﬂﬁ%ﬂ{ g§%¥ fm gﬁg SF HEREkE
1,2,2-trimethy 9m@9yponﬁepﬂpms<ﬁﬁ>@erxmh@¢abrouecys a@dsﬂimb$hendnre for

exanpl e, trf$£UQBQ”€£Q¥£meH€nE§fEHQEQ%tB¥|shéEKy| or crotyl. 30 CORE is
acyl and is preferably fornyl, acetyl, propionyl, furthernore also butyryl,

pent an or hexanoyl .
The invention further relates to the use of compounds

of the formula I as claimed in claim 1 and their
physiologically acceptable salts and/or solvates for
the production of a medicament for use in surgical
20 operations and organ transplantation and for the
preservation and storage of transplants for surgical

measures.

The invention also relates to the use of compounds of
25 the formula I as claimed in claim 1 and their physio-
logically acceptable salts and/or solvates for the
production of a medicament for the treatment of
diseases in which cell proliferation is a primary or
secondary cause, for the treatment or prophylaxis of
30 disorders of the lipid metabeolism or disturbed

respiratory drive.

The invention further relates to the use of compounds
of the formula I as claimed in <claim 1 and their
35 physioclogically acceptable salts and/or solvates for
the production of a medicament for the treatment of
ischemic kidney, ischemic intestinal disorders or for

the prophylaxis of acute or chronic kidney disorders.



COOR6 i s preferably nethoxycarbonyl, ethoxycarbonyl, propoxycarbonyl or

but oxycarbonyl. 35 Hal is preferably F, O or Br, but alsol. R2, R3 and RS
are, in each case independently of one another, preferably H, fluorine,

chl orine, brom ne, iodine, hydroxyl, nethoxy, ethoxy, propoxy, nitro,

am no, nethylam no, dinethylam no, ethylam no, diethylam no, acetam do,

sul fonam do, nethyl sul fonam do, 5 phengl sul f onanm do, nethylthio, ethylthio,
met hyl sul fi nyl, ethylsulfinyl, nethylsulfonyl, ethylsulfonyl,

phenyl sul finyl, phen Isulfonyl cyano, carboxyl nethoxycarbonyl

et hoxycar bdA§FRoear bbRY met dxyl Aot hbigahi BanyP fet ﬁ‘é‘&%ta%‘éﬁf%ox‘y%@hyl

net hoxycar boayib10 TTQIhIéW ,scﬁiﬂd}@&%m| mekBaxgedm gAY meshyl

N—phenylanlnocarbon t hox hen o] rb | met hyl’, further nore al so
acyl or ben%%@?rlPﬁ g??rca¥awpl§2 éSggrg E% 8§% in particular, for
exanpl e, H COQA or 15 - OCHZCOOR6, where R6 is H or aIkyI having 1-4 C

at ons. 0;1 Jif” ggﬁgggl, byk |@hgart|cuIIEH§ akE%QCEaV|n 1-4 C_

at ons. i's preferably, exanple
- COO-, OOOdthIEOQIGrCUGr a NH@@ber- CH2Ck fme ), CHZurh - SHZ- TleiZ- ezsamqelq,

partlcularIprrejgrrq@ Ag |§Oggggggﬁblxl ub§g Pte%e%%ﬁ%gs or_,papht hyl,
or

furthernore prefer X exanpl e, pheny naphth Whi ch T s nono- ,
di - or trlsh%g%P?%@%ﬂ 9fAPn?I®6@Fh@r chlorlne bronlne i odi ne, hydroxyl,
nmet hoxy, ethoxy, propoxy, butoxy, pentyloxy, hexyloxy, benzyloxy,

henet thlth Ith thylsulfinyl, ethylsul finyl,
ot hyl 441 {ORAES Lt Ry =50 SGHBRT, ienyCGEFERSE. ShoRgraaPBenytot nitro

ani no, nethgkamphe, ehkylleamie, donet—hy:lrandﬂl@ydd&éébyl il efsor ampdn do,
acet am do, jol ot 9@3&@n1 UPPQEXE Ian}ﬁﬁt Isulf 8H5%

et hyl sul f onam do, ona orfamt eny s onanido,
(4- nEthyIpmﬁﬂWQunds such as, for example, with methanol or

ethanol.
15
In the above formulae, A 1is alkyl, is 1linear or
branched, and has 1 to 20, preferably 1, 2, 3, 4, 5, 6,
7, 8, 9, 10, 11 or 12 C atoms. A is preferably methyl,
furthermore ethyl, propyl, isopropyl, butyl, isobutyl,
20 sec-butyl or tert-butyl, furthermore also pentyl, 1-,
2- or 3-methylbutyl, 1,1-, 1,2- or 2,2-dimethylpropyl,
l-ethylpropyl, hexyl, 1-, 2-, 3- or 4-methylpentyl,
1,1-, 1,2-, 1,3-, 2,2-, 2,3- or 3,3-dimethylbutyl, 1-
or 2-ethylbutyl, l-ethyl-1-methylpropyl, l-ethyl-
25 2-methylpropyl, 1,1,2- or 1,2,2-trimethylpropyl,
heptyl, octyl, nonyl or decyl.
A is furthermore, for example, trifluoromethyl, penta-

fluoroethyl, allyl or crotyl.

30 COR® is acyl and is preferably formyl, acetyl,
propionyl, furthermore also Dbutyryl, pentanoyl or
hexanoyl.

COOR® is preferably methoxycarbonyl, ethoxycarbonyl,
propoxycarbonyl or butoxycarbonyl.

35
Hal is preferably F, Cl or Br, but also I.

R2, R® and R® are, 1in each case independently of one



35 sul fonam do, carboxynet hoxy, carboxyethoxy, nethoxycarbonyl net hoxy,

met hoxycar bonyl et hoxy, hydroxymet hoxy, hydroxyethoxy, methoxyethoxy,

car boxyl, net hoxycarbonyl, ethoxycarbonyl, cyano, phenyl am nocarbonyl,

acyl or benzoyl, furthernore also biphenyl. Ar is therefore preferably, for
exanple, o-, m or p-tolyl, o-, m or_ P et hyl phenyl, o-, m or p-propyl 5
“phenyl, o-, m or p- |sopropylphenyl o-, 'm or p- tertbutylphenyl o-, m or
p hydroxyphenyl o-, m or p- nltrophenyl o-, m or p- an1nopheny| o-, m

(N'”EtQMEQHEQO)pB§Q¥Era81 ”h Orf@u???%gn]dQBTSQXke O prBhi 85

p met hoxyphenyl, o-, m_ or p-ethoxypheny p- car Ox yphenyl ,
o-, m or lﬁ@%ﬂ%xyc&ﬁﬁéﬁ%ﬁéhenW@tWQXYwn QﬁhQ%X$dhPE@m@xhylanuhappheny

0-, m or paﬁbh@thmb@ﬁwﬂ@hﬁﬂ%ﬂwdlﬂébh§maﬂ¥n5’($£ﬁbgéﬁiﬁalaH&BQ%?EgEZLy|O-

m  or acet yl phenyl m. or p- en o-, m _or f huo
0-, n}por %¥b88ron06ﬁ§ﬁﬁpld8J EQ%%&ﬂ @pheﬁ?FhY6$UlﬁPnémldOr
p- met hylssul poayypheby¥bnamidom Oheﬂi@phﬂﬂyiSu|féﬁﬁyﬂ@Kﬁ@henyhetﬁyi m or
o (el subtopamgo) Bee, 8.9 Mo BT, BIEAIET GERSINL 20T 2%
61, 3’ 4 oph©my255161nyﬂvoph@MﬁnyEﬁwﬂfmmyE»chI@n@@h&nyl carb5xpm;thernnre

preferably @§%§?ﬁ0§§£beeg?9he”y'et956§cﬁfﬂbﬁph0f0phe€¥£go§¥$ afihBLgophenyl,

2- am no- 4- c%?%@%zycérﬁﬁ?hémstbﬁﬁﬁvoﬁame§YMEﬁhﬁhn)@ﬁ%h@&v@phbﬂyyl—
2-ni tra04- Nndbiy 0pt hyl & M®ca Pbonylmethoxy, aminocarbonylmethyl,

N-phenylaminocarbonylmethoxy, N-phenylaminocarbonyl-

methyl, furthermore also acyl or benzoyl.

In particular, Rz, R® are H.

R® is, in particular, for example, H, COOA or
15 ~OCH,COOR®, where R® is H or alkyl having 1-4 C atoms.

R® is H, A or benzyl, but in particular H or alkyl

having 1-4 C atoms.

X 1is preferably, for example, -CH;-, -CH=CH-, -CH,0-,
20 -0-CH;-, -COO-, -00C-, =-CONH- or -NHCO-; -CH,O-, -O-CH,-

or -CHy-CHz~ is very particularly preferred.

Ar 1is preferably unsubstituted phenyl or naphthyl,
furthermore preferably, for example, phenyl or
25 naphthyl, which is mono-, di~ or trisubstituted by A&,
fluorine, chlorine, bromine, iodine, hydroxyl, methoxy,
ethoxy, propoxy, butoxy, pentyloxy, hexyloxy,
benzyloxy, phenethyloxy, methylthio, ethylthio,
methylsulfinyl, ethylsulfinyl, methylsulfonyl, ethyl-
30 sulfonyl, phenylsulfinyl, phenylsulfonyl, nitro, amino,
methylamino, ethylamino, dimethylamino, diethylamino,
formamido, acetamido, propionylamino, butyrylamino,
methylsulfonamido, ethylsulfonamido, propylsulfonamido,
butylsulfonamido, phenylsulfonamido, (4-methylphenyl)-
35 sulfonamido, carboxymethoxy, carboxyethoxy, methoxy-
carbonylmethoxy, methoxycarbonylethoxy, hydroxymethoxy,
hydroxyethoxy, methoxyethoxy, carboxyl, methoxy-
carbonyl, ethoxycarbonyl, cyano, phenylaminocarbonyl,



3-nitro-4-N, N-di met hyl am nophenyl, 2,3-di am nophenyl, 2,3,4-, 2,3, 5-,
2,3,6-, 2,4,6- or 3,4,5-trichlorophenyl, 2,4,6-trimnmethoxyphenyl,

2- hydroxy- 3, 5-di chloro 30 35 phenyl, p-iodophenyl, 4-fluoro-3-chlorophenyl,
2, 5-di fl uor o- 4- br onophenyl , 3-chl oro- 6- net hoxyphenyl ,

3-fl uoro-4-met hoxyphenyl, 3-chl oro-4-acetam dophenyl phenyl.

"3, 6-di chl or o- 4- ami nophenyl , 2-fl uoro=48bromophenyl ,

3- br ono- 6- net hoxyphenyl , 3-chl or o- 4- acet am dophenyl ,

3- am no- 6- net hyl ph I 5-dinmethyl -4-chloro Ar' is in particular, for
exggLPg, pE§ﬁ¥¥ %Feﬁéﬁﬁ?gér fFEF%ﬁﬁWﬁ%Fea6§8fBFBBFQY for exanple, o-, m or

p-tolyl, - 9 o-,m or p- ethylphenyl ,m or p- propylphenyl o-, mor

p-i sopropyl pheny, . phe

p- hydroxypﬁgﬁypji Q#fqgﬁ% F?%% ?Hkgb PXL exa aﬁlnophenyl ?, m or
p- (N met hy | R by bhesyl, H5 oor P e@hmpé.]@wém d@phemyl oro -B- moml-l

p- met hoxy pherwhy1 0- o mnpr dof hpg&v RSOV ph&ay1 M o0F RiC eoyl, o-,
m or p- nethoxy%arbon pheny o-, é; or p R?hﬁd?ne Ian1 {eny , O-,
m or p-(NHHY %?@ﬁ8¥pheﬂyl B, PF - WQRPWE?%M&% an@no) pfﬁeny<Pr o-, m
or p-nitrophenyl, o-, m- or p-aminophenyl, o-, m- oOr

- (N-methylamino)phenyl, o-, m- or p-acetamidophenyl,

0~-, m- or p-methoxyphenyl, o-, m- or p-ethoxyphenyl,

10 0-, m— or p-carboxyphenyl, 0o~-, m- or p-methoxy-
carbonylphenyl, o-, m- or p-(N,N-dimethylamino)phenyl,

0=, m- or p-(N-ethylamino)phenyl, o-, m~ or p-(N,N-di-
ethylamino)phenyl, o-, m- or p-acetylphenyl, o-, m- or
p-formylphenyl, o-, m- or p-fluorophenyl, o-, m- or

15 p-bromophenyl, o-, m- or p-chlorophenyl, o-, m- or
p-methylsulfonylphenyl, o-, m- or p-{phenylsulfon-
amido)phenyl, o-, m- or p-(methylsulfonamido)phenyl,

0-, m- or p-methylthiophenyl, furthermore preferably
2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-difluorophenyl,

20 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-dichlorophenyl,
2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-dibromophenyl, 2,4-

or 2,5-dinitrophenyl, 2,5- or 3,4-dimethoxyphenyl,
3-nitro-4-chlorophenyl, 3-amino-4-chloro-, 2-amino-
3-chloro-, 2-amino-4-chloro-, 2-amino-5-chloro- or

25 2-amino-6-chlorophenyl, 2-nitro-4-N,N-dimethylamino- or

3-nitro-4-N,N-dimethylaminophenyl, 2,3-diaminophenyl,
2,3,4-, 2,3,5-, 2,3,6-, 2,4,6- or 3,4,5-trichloro-
phenyl, 2,4,6-trimethoxyphenyl, 2-hydroxy-3,5-dichloro-
phenyl, p-iodophenyl, 3,6-dichloro-4-aminophenyl,
30 4-fluoro-3-chlorophenyl, 2-fluoro-4-bromophenyl,
2,5-difluoro-4-bromophenyl, 3~-bromo-6~-methoxyphenyl,
3-chloro-6-methoxyphenyl, 3-chloro-4-acetamidophenyl,
3-fluoro-4-methoxyphenyl, 3-amino-6-methylphenyl,

3-chloro-4-acetamidophenyl or 2,5-dimethyl-4-chloro-
35 phenyl.

Ar’ 1is in particular, for example, phenyl or naphthyl,
furthermore preferably, for example, o-, m- or p-tolyl,




10 p-acetyl phenyl, o-, m or p-fornyl phenyl, o-, m or p-fluorophenyl, o-,
m or p-bromophenyl, o-, m or p-chlorophenyl or o-, m or .
“p- met hyl sul f onyl phenyl . Accordingly, the invention relates in particular to
the 15 use of those conpounds of the formula | in which at | east one of the
radi cal s nenti oned has one of the preferred nmeani ngs indicated above. Sone
‘preferred groups of conpounds can be expressed by the foll ow ng subf or nul ae
la to I'i, which correspond to the fornula I 20 and in which the radicals
not designated in greater detail have the neaning indicated in the fornula
|, but in wWRTch™5 %0 PrethyEemslar @71 M A% RPrROY{IRheazh, case
i ndependenthy ofr gneiddptepRiph&Iy1n each caser i pdependsnihy pdkngne anot her
are -C (:NHQ)_-NHZ, whi_ch can alsng b m)n_osubstltutgd,b\é CF or .- CO-N=C (NHZ)
z - anot her “af ™ CPENE) - N O S en AT 's " be® hoRoRLbEPPRERES by @H or
-CO N=C (NHEy 2r RzamRao@hentylancd-R3 s ¢k op- QDAR6Lh@bamtinbd pRenyRY Ln each
case indepegdenfly of one : 1 C4=Nh_- Nz, whigh can also be
nonosubsti t ut ed byOC]—ng{él %%%@p(}m Z, -Wﬁo XY% ey,

o-, m- or p-ethoxyphenyl, o-, m- or p-carboxyphenyl,

0-, m- or p-methoxycarbonylphenyl, o-, m- or p-(N,N-di-

methylamino)phenyl, o-, m- or p~(N-ethylamino)phenyl,

°o-, m- or p-(N,N-diethylamino)phenyl, o-, m- oOr

10 p-acetylphenyl, o-, m- or p-formylphenyl, o-, m- or
p-fluorophenyl, o-, m- or p-bromophenyl, o-, m- or

p-chlorophenyl or o-, m- or p-methylsulfonylphenyl.

Accordingly, the invention relates in particular to the
15 use of those compounds of the formula I in which at
least one of the radicals mentioned has one of the
preferred meanings indicated above. Some preferred
groups of compounds can be expressed by the following
subformulae Ia to Ii, which correspond to the formula I
20 and in which the radicals not designated in greater
detail have the meaning indicated in the formula I, but

in which

in Ta R', R' in each case independently of one

25 another are -C(=NH)-NH;, which can also
be monosubstituted by OH or
—CO~-N=C (NHj,) »;

in Ib R2, R® are H;
in Ic R', R' in each case independently of one

30 another are -C(=NH)-NH;, which can also
be monosubstituted by OH or
~CO-N=C (NH3) ,

R2, R° are H and
R? is H or COOR®;

35 in Id R', R in each case independently of one
another are -C(=NH)-NH,, which can also
be monosubstituted by OH or
-CO-N=C (NH3) 2,



RZ, R5 are H and R3 i
-0 CH2-;

s H COOR6 or -O (CH2) COORG; in

le X is -CH2-0-
inIf RL, RO in each case independently of one 5 10 another are

or

ZC(=NH) - NH2r whi ch can al so be nonosubstituted by OH or -CO N=C (NHZ) 2z,

R2, RSare H R3is H

or COOR6 and X is -CH2-0- or -0O CH2-

inlg RL, RO in

each case independently of one 15 RZ, RS R3 X in Ih RL, R4 20 another are
= C(=NH) - NH2r whi ch can al so be nonosubs? i T ut ed by OH or -CO N=C (NHz) 2,

are H,

in TIe
in If

10
in Ig

15

in Ih

20

25

in Ii

30

35

are H and
is H, COOR® or -0-(CH,)COORS;
is =-CHy-0- or -0-CH,-;

R* in each case independently
another are -C(=NH)-NH,, which
be monosubstituted by
—-CO-N=C (NH;) 2,

R’ are H,
is H or COOR® and
is -CHy,-0- or -O-CH,-;

R* in each case independently
another are -C(=NH)-NH,, which
be monosubstituted by
—CO-N=C (NH;) »,

R> are H,

of
can
OH

one
also

or

of
can
OH

one
also

or

is H, COOR® or -O-(CH,)COOR®, and

is -CH,-0-,

-0-CH;- or -CHp-CHp-;

of
can
OH

one
also

or

CH,~-COORS®,
-CON (R%) 5,

of
can also
OH

one

or

CH,-COORS,

R* in each case independently
another are -C(=NH)-NH,, which
be monosubstituted by
-CO-N=C (NH3) ,,

R’ are H,
is H, COOR®, -0-CH,-COOR®,
-0-CH,-CON (R®) 5, CH;
-0-CH,-CONHAr or CH,-CONHAr,
is -CH,-0-, -0-CH;- or -CH,-CH,-,
is H or A,
is alkyl having 1-4 C atoms;

R* in each case independently
another are -C(=NH)-NH,, which
be monosubstituted by
-CO-N=C (NH3) 5,

R® are H,
is H, COOR®, -0-CH;-COORS,
~0-CH,-CON (R®), or CH,-CON (R®),,
is -CH;-0-, -0-CHy- or -CH,~CH,-,

is H or A,

is alkyl having 1-4 C atoms.



is H COOR6 or -O (CH2) COOR6, and is -CH2-0-, -O CH2- or -CH2-CH2-;
each case independently of one another are -C(=NH)-NH2r which can al so be

“nonosubstituted by OH or - CO N=C (NHZ) 2, R2, RS are H R3 is H COOReg,

- O CH2- COOR6, CH2- COOR6, -0-CH2-CON (R6) 2. CH2-CON (R6) Z, 25 _
.- 0-CH2- CONHAr or CH2-CONHAr, X is 'CHZH -O-CH2- or -CH2-CH2-, R6 is H or

‘A, Ais alkyl having 1-4 C atons;
of one 30 another are -C (=NH)
OH or -CO MR (N

CH2- COOR6, 35 -0
- CH2- CH2-,

10

15

20

25

30

35

¢¥p$gamp%g gpr thelr preparatlon are otherwise prepared
by methods known per se, such as are described in the
literature (e.qg. in the standard works such as
Houben-Weyl, Methoden der organischen Chemie [Methods
of Organic Chemistry], Georg-Thieme-Verlag, Stuttgart),
namely under reaction conditions which are known and
suitable for the reactions mentioned. Use can also be
made in this case of variants which are known per se,

but not mentioned here in greater detail.

If desired, the starting substances can also be formed
in situ such that they are not isolated from the
reaction mixture, but are immediately reacted further

to give the compounds of the formula 1I.

Compounds of the formula I can preferably be obtained
by liberating compounds of the formula I from one of
their functional derivatives by treating them with a

solvolyzing or hydrogenolyzing agent.

Preferred starting substances for the solvolysis or
hydrogenolysis are those which otherwise correspond to
the formula I, but instead of one or more free amino
and/or hydroxyl groups contain corresponding protected
amino and/or hydroxyl groups, preferably those which,
instead of an H atom which is bonded to an N atom,
carry an amino protective group, in particular those
which, instead of an HN group, carry an R’-N- group, in
which R’ is an amino protective group, and/or those
which, instead of the H atom of a hydroxyl group, carry
a hydroxyl protective group, e.g. those which
correspond to the formula I, but instead of a group
-COOH carry a group -COOR” in which R” is a hydroxyl
protective group.

Preferred starting substances are also the oxadiazole
derivatives which can be converted into the

corresponding amidino compounds.

in

Rl RO in each case |ndependently
-NH2r whi ch can al so be nonosubstituted by

@ng%’ndgloﬁstﬁr € ﬂ)d_@?]é)\ﬁ H, m%g tha_&é%%?mb CHp-

or



Ais alkyl having 1-4 C atons. - 11 The conpounds of the formula | and
al so the starting substances for their preparation are otherw se prepared
"by met hods known per se, such as are described in the literature (e.g. in
t he standard works such as 5 Houben-Wyl, Methoden der organi schen Chem e

_[ Met hods of Organic Chemistry], Georg-Talin_erre- Verlag, Stuttgart), nanely
under reaction conditions which are kn% and suitable for the reactions
menti oned. Use can also be nade in this case of variants which are known

per se, 10 byt notpEALiEnsy herechn ogrgapes. deLai r?% desired, ;the

starting substances can also be fornmed in situ suc t they are not
i sol ated froWtt hdIeaBkRrBRLATY xtil erebatiare dfmbbeatelang egonpdufidst her 15

to give theweoRPOYRED Ol dnligd ofiml chet CBAPQURGS ﬁﬁoé§@hé9r8¥5§F&1°a“
preferably be obtained by |iberating conpounds of ‘the fornula I om one of
t heir funct?%ﬁ%?na*é?i'vat‘%i\/]é%‘%ﬂpﬁnﬁecatiﬁ@lfiher‘ﬁsﬁi@clh a DoNsoFesP92ivAg or

hydr ogersol ydingiageole Brebeered sharbirAigesubstances for the solvolysis or
hydr ogenol ysis are those which otherw se correspond to the fornula I, but
i nstead of one or nore free am no 25 and/or hydroxyl groups contain
correspondi hy prot eésed rms oo bad/for hydrmuntdegr odps; pfrdefnariatally those

whi ch, inst H i .S :han a carry. ap_am no
protective g?gﬁﬁf:eﬁg par ?%%g{r:&?hggég%h?%ﬂ?}gﬂsﬂggégggwa@%%sr ouB, carry
an R -N- gro@ppPresesd whi chhR modeswlanind phet ectdntelngr ospbshadtier t hose

1 s ek LRaUMIE S ABRU SR LA NI |,

protective grr&?iuﬁ? e.?. t hose whic . u
of a group 2 Earty B2BYoGRSEBOEREY| RARhPEh FRMOVE da SRy @CEiyie 135
protective group. Preferred starting substances are al so the oxadi azol e
derivative i be converted into the corresponding am di no
conpounds. STP-(\(/Q1%@}%‘?}ee%Siln T 0dGCt'6n %?OY%%pb‘i%digdioo R gr8updFReEAtt¥ed out,
for exanpl ekngynr et | ae loft etshe t oy agroogpspounidsh wiatrle hydiexpllan ferand
reacti g with,phosgene, i gl kyli opat .chl o m Ci [

B 25 (o dx G PODG %&lﬁ@e.&?{)gk £% thﬁifg?le £ or

N, N -carbonyl 5 dii m dazol e or acetic anhyd s al'so possi
nunber of -I§¥emPedt dtuldi FhéFdntare prastsiched ramavabdrd/ eftRydroigl groups

to be presefdsiredhensmiesul ecabtibg shar bel@ SWRStiANC&ut at other
positions in the molecule. Typical groups of this type

are 1in particular unsubstituted or substituted acyl,

20 aryl, aralkoxymethyl or aralkyl groups. Since the amino
protective groups are removed after the desired
reaction (or reaction sequence), their size and nature

are otherwise not critical; however, those having 1-20,

in particular 1-8, C atoms are preferred. The

25 expression “acyl group” is to be interpreted in the
widest sense in connection with the present process. It
includes acyl groups derived from aliphatic,
araliphatic, aromatic or heterocyclic carboxylic acids

or sulfonic acids, and, in particular, alkoxycarbonyl,

30 aryloxycarbonyl and especially aralkoxycarbonyl groups.
Examples of acyl groups of this type are alkanoyl such

as acetyl, propionyl, butyryl; aralkanoyl such as
phenylacetyl; aroyl such as benzoyl or toluyl; aryloxy-
alkanoyl such as POA; alkoxycarbonyl such as methoxy-

35 carbonyl, ethoxycarbonyl, 2,2,2-trichloroethoxy-
carbonyl, BOC (tert-butyloxycarbonyl), 2-iodoethoxy-
carbonyl; aralkyloxycarbonyl such as CBZ (“carbo-

benzoxy”), 4-methoxybenzyloxycarbonyl, FMOC; aryl-



10 If the protective groups present are different fromone another, in many
cases they can be renoved sel ectively. The expression "am no protective
group” is generally known and relates to groups which are suitable for 15
protecting (or blocking) an am no group from chem cal reactions, but which
are easily renovabl e after the desired chem cal reaction has been carried
out at other positions in the nol ecuTel3T7pi cal groups of this type are in
particul ar unsubstituted or substituted acyl, 20 aryl, aral koxymethyl or
aral kyl gro ince the_amno protective groups are renpved after the
desi r ed rea%??g%%grg}lggc isg#%sréqfo ecffg%r,retdne"i”?l $ 2T AhAcChaYGr 8rgres

ot herwi se narecrBQG calnd h¥wever futhbsembagi NGB, 2Fmdd) pakhizgll aend-8, C
atons are pg@@@ﬂgd. The 25 expression "acyl group” is to be interpreted in
the wi dest sense in connection with the present process. It includes acyl
groups derived fromaliphatic, araliphatic, aromatic or heterocyclic

car boxyls ¢ @ﬁédéxpﬁ:eglglimni‘%ﬁpﬂ&@ﬁfl apdot bRt PALt iGWhay A k%?(gaﬁggny' , 30
aryl oxycar bonyl a g especi al I'y ar al koxycar bonyl groups. Exanples of acyl
groups of t‘ﬁ?éef@g Yar EN8MRan N9 suthl @k aicet Pl , Foamisony#hi But yaye;

ar al kanoyl suthalabe plienylacatiadtirmy oyl hsuebxas Byl @mt ehumhcal

aryl oxyal kapg%l:tsgrgg asbuPtOA;wh%l oxycar bon%l such as t hoxy 35 car bonyl,

et hoxycar bonyf - -2°2° 2- {171 chI"Er6ét h8x§caT bohyy, TSBEVERNT - Bdiitoxy8&r bonyl ),
2-i odoet hoxyeatbedytheniabkylrergtachompls el asrGB2d "«atr bobeazhsy"),

4- et haxyyb rbanyhe FMG N sul fonyl ch as Mr.

Pr efer(ri)gd :%’g%%@%%%?eggi %gegroppscgfr%' B&p%(g%l I\/%i%,ou%ér t%grtrrmolrsé gé@,e Froc,
benzyl and aE®tyihes Frevenpresened "hysvbsylitpredectivesgpouptutedl i kew se
general |y kaeyn, andanehat esrt G gfiougsowBich Afe sdhabl e far, pggkggi ng a
hydroxyl group from chem cal reactions, but which are easily renovable
after the d%]éﬁg)‘f%%l' chBfi CRFUrEa@T O hae BéehlCariBP otk RFOBEREEVE0

pgsi tions igrédes naErecuhetr Typiicaka@roups g:fhé;hi &rbypieﬁalbeeaheag?in
abovenenti o ns tit substi.tuted ar .ara or _ac roups,
furthgﬁgor eé]g %% a:da;%l gcg“l;o%co)ll'ﬁs(gﬁTh((a:l%r(?alt(fr""téL an %?t‘zjeorbf toﬁe h@%l?6§§?g
protective ILGPCAr e ITGURS | heyvang as-20ey iar e peetoved aagailrl105 after the
desired chemigal nreacti actg e ; hay) - in
particular 1-10, Ce%t oir)rgggfg_gr%rgef eérgée}ndﬁf%xla%pcfleegggggﬁ%r gé%/%%%%g%ti ve
groups are,9THRY aldEr beARFET p- AltPoben2®WEYl p- t R UEHesW ERIYY L,
tert-butyl mihaceiydul bengy) and20bdeyrt - ! a@é'tﬁ}g,pabéh‘z‘?haréﬂ{d ,
preferped. Jhret—llé eratl olnnof t he. cog?oimds o% the formula | fromtheir
functiénal deri vati¥es T Ear?T etCOUEr LY dRpERAFh§Yn the protective group
used - for exanple using strong 25 acids, expediently using TFA or

per chl ori ¢ e di s But23l SR WS NGOt heRLSLLARY dnorgante acihds sugh, as
hydrochloric acid or sulfuric acld,.sProng organi c carboxylic acids such as
trichl or oacetd’cr abitriotorl f ORF tVakiUgSsiehcagrbefzomd- ordepending

p-tol uenesuwif o€ protective group used - for example using strong

25 acids, expediently using TFA or perchloric acid, but
also using other strong inorganic acids such as hydro-
chloric acid or sulfuric acid, strong organic
carboxylic acids such as trichloroacetic acid or
sulfonic acids such as benzene- or p-toluenesulfonic

30 acid. The presence of an additional inert solvent is
possible, but not always necessary. Suitable inert
solvents are preferably organic solvents, for example
carboxylic acids such as acetic acid, ethers such as
tetrahydrofuran or dioxane, amides such as DMF,

35 halogenated hydrocarbons such as dichloromethane,
furthermore also alcohols such as methanol, ethanol or
isopropanol, and also water. In addition, mixtures of

the abovementioned solvents are possible. TFA is



30 acid. The presence of an additional inert solvent is possible, but not
al ways necessary. Suitable inert solvents are preferably organic sol vents,
for exanple carboxylic acids such as acetic acid, ethers such as
tetrahydrofuran or doxane, am des such as DMF, 35 hal ogenat ed hydrocar bons
such as dichl oronet hane, furthernore al so al cohols such as net hanol

“et hanol or isopropanol, and al so waterl41m addition, mixtures of the
abovenentioned solvents are possible. TFAis - 14 preferably used in an

excess wt o] a@ further sol vent e o] acid in the form
of a ni xtuPIgy%)?ggg%ch%% d and 700 %’é?%ﬁ?or"fjc&é%‘ﬁﬁ aﬁg‘flhtel?rét i°F 931. The
reacti on t ehpeiheuresofvent he peecivhgel & ae @xpedi aitd y fhatweet a

appr oxi nat exhnyuEQd oRPRI QX Rt LY 450 ¢t %{rﬁg&&ﬂﬂoﬁgpr &fie agab' {;E arried

out between 15 and 30 (room tenperature roups *Mr can
preferably Pattemsvidd, Hief srackanpl éemquml rﬁoeh diieor obeshage or

usi ng agprogrgateley(&dl@r&ll\l, HC1b;e@wgngan%@rg,@@gtewe Frpc gLpyp using
an appr oxi mat el o0 sql ution of dinethylam ne, diethylamne or

pi peri di ne ¥ lra?t?LgYBOE’O ¥5 HyRir 56@FSILPIT chf | Prediesakie paoreedi ve
groups (e. goutBZetbeazyl5oanttheoPi hevaini eampbriheranyi.dino group fromits
oxadi azol e derivative) can be renoved, for exanple, by treating with
hydrogen in the presence of a catalyst 20 (e.g. of a noble netal catalyst
such as pal Theli grpuexpBafenPBytoand $ipparan susfasaichy bos pemsued, as noi st

Raney nipckefom tdyagdid | on, Of, g fquAexggpl 8ﬁcﬁ§8§:b?ﬁe%ﬁ g)e §]g| t abl Ig(igsol vents

here are those indicated above in particu exanp aI cohofs 25
such as netIRIPXHRakehundl tor amdeiCkuéh #kimvme Asta lr5u-l3é) it hehe

hydr ogenol yEiée | gréapr uedngUtardtagmeitd 85 betweenapyox ymi ely 0 and
100 and pre Su };etween appr oxi rrat%lg% 1 and 200 bar, preferably at 20-30
and 1-10 bart ﬁ—ﬁﬂ‘( JRHOT ysi R (j’rrouﬁllp§rr1§éd‘iel y1i80 BHFri@d out,
for exanpl e],51)30‘5 to loo Pd/C in nethanol or on Pd/C in methanol/DVF at
20- 30 yging amoni um formate (instead of hydrogen). Conpounds of the
formula | in which RL and R9 are 35 -C(=NH)-NHZ can preferably be obtained

from the cdtydagsaniR gt tyahby corpourmbla @reegroup isrogpver tedyinto an
am dino gr @y bybdeaet i O whehiiheraexaAPbe. thAxdraxya ng A £rom

its oxadiazole derivative) can be removed, for example,
by treating with hydrogen in the presence of a catalyst

20 (e.g. of a noble metal catalyst such as palladium,
expediently on a support such as carbon or such as
moist Raney nickel with addition of, for example,
acetic acid) . Suitable solvents here are those
indicated above, in particular, for example, alcohols

25 such as methanol or ethanol or amides such as DMF. As a
rule, the hydrogenolysis is carried out at temperatures
between approximately 0 and 100° and pressures between
approximately 1 and 200 bar, preferably at 20-30° and
1-10 bar. Hydrogenolysis of the CBZ group is readily

30 carried out, for example, on 5 to 10% Pd/C in methanol
or on Pd/C in methanol/DMF at 20-30° using ammonium
formate (instead of hydrogen).

Compounds of the formula I in which R!' and R? are
35 -C(=NH)-NH, can preferably be obtained from the

corresponding cyano compound.

A cyano group is converted into an amidino group by

reaction with, for example, hydroxylamine and



- 15 subsequent reduction of the N hydroxyam dine with hydrogen in the
presence of a catal yst such as, for exanple, Pd/C or Raney nickel. For the
preparation of an am dine of the formula |l 5 (RL =-C(=NH) -NHZ) , it is
al so possible to add ammonia to a nitrile of the formula | (RlL = CN) The
addition is preferably carried out in a nunber of stages by, in a manner
known per se, a) converting the nitril® using HZS into a thioanide which is
converted using an 10 al kylating agent, e.g. CH3l, into the correspondi ng

o i ne, b) EORVEREP Ry FRERRAT o Goi haEn &1 CHRHCHET Cifanth chn the
presence of hHErogent d it heheomrmessyronzk ngfi m deestély sandstickatdsang tbirs 15

w th anmoni & 1€) pgastjpg nit L with [ithium

bis(trinet h%;f%i yl %arri ge gndg%ﬁgx h%?‘%ﬁyzi ng the product. Preparation of

t he cyano cotpo P¥epardite@rouP thyan0 artdious lafowshper fgemuCanpounds of

the formul a(k® i-n whi-ais)Riviang Ro: arg QU Y ¥ cap FHcch ecahbyibe
obtained fromthe corr espoEdl ng al koxycar bonélé conpounds by reacting wth
25 guani di ng® Pt TE5EE hef ndte pbeerBie fo EonvefY) a ddfpoaddibionhe
formula | ih$opasdehebloorpeuiedofodtheid o myliabkrbyc dd ngyonepor nore

radi cal s Rl ﬁém@% kﬁ%w%ndlor RS 30.into one. or rr&ree radicals Rl, RZ, R3,
RO and/or R, MG KNSV Ta&AtatThy ah 8ﬁf’NSrgF88pt educt iy WPEP8 groups
to am no griuips iftor exargiliednidydrdgertat i ion oroRameyedi ckelngr Bd/ car bon
in an hpertyselvepi,su methanol eth ) - I n.be

hydr ol ysed,af%( exa?r%l_ g%b%\f%'h aé(;:c{ll ccg%Fd or%\?mt.)t ht}ﬁgd?%fr%ﬁﬁ?%l%ter,
wat er / THE ot ~vefet/ 18l 8R5Rhéoas tesnperaialy efohei ieepadtamba®os withé It is

further possipl ect ogagkl atgef r &8ianheo gﬁpugén{,@rgiﬁgstggyyﬂ{r@ peL using
an acid chloride or aghégrl de or to al k# ate them using an unsubstituted or
subst i t ut ed* 3R 1 FRaPtG8NO&x p&didentd s 3tPhnipnkhe pPresence of HCI,

into the corresponding imidoester and treating this

15 with ammonia, or c¢) reacting the nitrile with lithium
bis(trimethylsilyl)amide and then hydrolyzing the
product.

Preparation of the cyano compounds is carried out by
20 methods known per se.

Compounds of the formula I in which R} and R?! are

-CON(=NH) -NH, can preferably be obtained from the

corresponding alkoxycarbonyl compounds by reacting with
25 guanidine.

It is furthermore possible to convert a compound of the
formula I into another compound of the formula I by
converting one or more radicals R!, R?, R®, R® and/or R®
30 into one or more radicals R', R?), R?, R® and/or R®, e.qg.
by acylating an amino group or reducing nitro groups to
amino groups (for example by hydrogenation on Raney
nickel or Pd/carbon in an inert solvent such as
methanol or ethanol).
35
Esters can be hydrolysed, for example, with acetic acid
or with NaOH or KOH in water, water/THF or water/

dioxane at temperatures between 0 and 100°.



5 solvent such as dichl oronmethane or THE and/or in the presence of a base
such as triethylam ne or pyridine at tenperatures between -60 and +30. As a
‘rule, the reaction is carried out in an inert 10 solvent, in the presence
of an aci d-binding agent, preferably of an alkali netal or alkaline earth
.metal hydroxi de, carbonate or bicarbonate or of another salt of a weak acid
.of the alkali or alkaline earth nEtaJs%6pTeferany of potassium sodi um
calciumor cesium The 15 addition of an organi c base such as

triethylam pe, .di et hyl aniline, ridine or quinoline or an excess of the
ani ne conpoggn%gogﬁgméﬁﬁwgﬁﬁ%ﬁ?ﬁyo#OO?CYﬁétgl%ﬁ%%i%ﬂj%ﬁﬁ?%@ﬂ?%elﬁf t he
fornul a || 1acansgbgariye Mfaveablel nependicnd am ltdve dzonst t hengdused, the 20
reaction tige i sdetyeenig.bew gyute 14 days, the reaction
tenperature between app o%ﬁ%&téﬁygs a§8§§§0, %%rnépﬁybﬁéf%%%ﬁdgo 3hd 130.
Sui t abl e i ne¥PSEbFVEREs ah&ylf ohadisepl e e¥pedticudrinonsi®5 suchiasrhexane,

pet rol esm et bevenbenaane, aboldiena donedians 6Bl armaled, bydrgeagpons such

as trichloroethyl ene, _1,2-dichl oroet hane, carbon tetrachloride, chloroform
or dichl or o%‘?ﬁéﬂ‘é? 8f c 8hEPSes S Pas sdtHaidy L asinm s pebid bpanat |

n- propanol , tempetanote30betweent ~bot anal »3ethers such as diethyl ether,

di i sopropyl ether, tetrahydrofuran (THF) or di oxane; glycol ethers such as
et hyl ene gl ycol nononethyl or nonoethyl ether (nethyl glycol or ethyl
glycol), ethyl @nerglgeolthi neehyltienheis ( diaginyire) ; oket anes aguchnast acet one
or 35 Byt an, ' 1 d S a 1 d di pet cet ani de,
N-neth?Ppyr?ﬂFY%%ﬂL ?%NPQQ%? %F%%%%& fo?ﬁan%gg %%*E)Elﬁg%??lé%g%ﬂEh as
acetoni tri IRFeSeF kY ded arhahkadi nserpl s f akkdéiBVBOKt hcandioml

di sul fide; wpahoxyliés carbénaded@rdS S, diafOr BiC oaCid AhACeLl £ aci d;
nitro conmpounds sucQ as .n Qggnethane or . nitrobenzene; esters such as ethyl
acetate or i xFuF&g of ISRt 3l heht | BRe@lkALlBASe Frttthenetakad a | can

be convert greM¢helahy act dpbntestbe, assacuat edaaciithraddi tdod §al tynd or
exanpl gsby reacti equyi val .amounts of the base and .of . the acid in an
i nert Solvent suc agi%tEg%o?rgﬁélgubggaﬁen?uiB é@%pdﬁ%&é&ﬂﬁl%ﬂﬁQQﬂﬂ e acids
for this reddteighytaellnpar pvcitanet bosewiiching ebd physixvleagi csaf | y
accept abl e &al t samithwis £6RpEABAE agkdscfan Be Hsed, 18 9., sulfdrig acid,
nitric acid, hq%gh_drlc aci ds such as hy rochloric acidoor B dr&bronlc
aci d, phos Y %Sdgﬁ&watlve of the formula III can also be
favorable. Depending on the <conditions wused, the
20 reaction time is between a few minutes and 14 days, the
reaction temperature between approximately 0° and 150°,

normally between 20° and 130°.

Suitable inert solvents are, for example, hydrocarbons
25 such as hexane, petroleum ether, benzene, toluene or
xylene; chlorinated hydrocarbons such as trichloro-
ethylene, 1l,2-dichloroethane, carbon tetrachloride,
chloroform or dichloromethane; alcohols such as
methanol, ethanol, isopropanol, n-propanol, n-butanol
30 or tert-butanol; ethers such as diethyl ether, diiso-
propyl ether, tetrahydrofuran (THF) or dioxane; glycol
ethers such as ethylene glycol monomethyl or monoethyl
ether (methyl glycol or ethyl glycol), ethylene glycol
dimethyl ether (diglyme); ketones such as acetone or
35 butanone; amides such as acetamide, dimethylacetamide,
N-methylpyrrolidone (NMP) or dimethylformamide (DMF)
nitriles such as acetonitrile; sulfoxides such as

dimethyl sulfoxide (DMSO); carbon disulfide; carboxylic



15 as orthophosphoric acid, sulfamc acid, furthernore organic acids, in
particul ar aliphatic, alicyclic, araliphatic, aromatic or heterocycl
mono- or basic carboxylic, sulfonic or sulfuric poly acids, e.g. formc
acetic acid, propionic acid, pivalic 20 diethylacetic acid, malonic
succinic 25 pinelic acid, fumaric_acid, malefic acid, lactic tartaric
malic acid, citric acid, gluconic’aScorbic acid, nicotinic acid,

i soni cotinic methane- or ethanesul fonic acid, ethanedisulfonic

acid,
acid,
acid,

t o]l uenesul f.oni ¢

i C

cid,

2- hyd t hat I L.C i d, enesul fonic p- C .
nap%tLgrgﬁeﬁgggggc%gghacgg, é%ﬁgp'aci%fléuﬂ%f 2279t aci a%+9hd pd%§ﬁlfonic
aci ds and Iﬁemypgnﬁﬁuﬁw@hadkﬁ.nSérD@eﬁhanephysimﬁtmpbﬁmign@naegeptab!e

e. g. sPkA! a&§5,e9§‘3¥‘l bey used: £ org h‘?ni':&ﬁJerr%té o ;and4,ar BB%?E(&#@E 'hgn of

aci ds,

the 30 conpounds of the

ormula I. On the ot hand, compoun

formula | cHR"b&CB6Averted into the corresponding netal salts, in
particulsar alkali netal salts or alkaline earth netal 35 salts, or

correspondi
hydr oxi de o

for

10

15

20

25

30

35

' I [ b . g. di um or, pot assi um
B ot e PRySITOHBaic ity SecepraBrecty garife Basesid

into the associated acid addition salt, for example by
reaction of equivalent amounts of the base and of the
acid in an inert solvent such as ethanol and subsequent
evaporation. Suitable acids for this reaction are in
particular those which yield physiologically acceptable
salts. Thus inorganic acids can be used, e.g. sulfuric
acid, nitric acid, halohydric acids such as hydro-
chloric acid or hydrobromic acid, phosphoric acids such
as orthophosphoric acid, sulfamic acid, furthermore
organic acids, in particular aliphatic, alicyclic,
araliphatic, aromatic or heterocyclic mono- or poly-
basic carboxylic, sulfonic or sulfuric acids, e.g.
formic acid, acetic acid, propionic acid, pivalic acid,
diethylacetic acid, malonic acid, succinic acid,
pimelic acid, fumaric acid, maleic acid, lactic acid,
tartaric acid, malic acid, citric acid, gluconic acid,
ascorbic acid, nicotinic acid, isonicotinic acid,
methane- or ethanesulfonic acid, ethanedisulfonic acid,
2-hydroxyethanesulfonic acid, benzenesulfonic acid,
p-toluenesulfonic acid, naphthalenemono- and
-disulfonic acids and laurylsulfuric acid. Salts with
physiologically unacceptable acids, e.g. picrates, can
be used for the isolation and/or purification of the

compounds of the formula I.

On the other hand, compounds of the formula I can be
converted into the <corresponding metal salts, in
particular alkali metal salts or alkaline earth metal
salts, or into the corresponding ammonium salts using
bases (e.qg. sodium or potassium hydroxide or
carbonate) .

Physiologically acceptable organic bases, such as, for

into the

such as,



- 18 exanple, ethanolam ne, can also be used. The invention furthernore
relates to the use of the conpounds of the formula | as NHE-3 inhibitors
and/or 5 their physiologically acceptable salts for the production of
pharmaceutical preparations, in particular by a non-chemcal route. In this
context, they can be brought into a suitable dose formtogether with at

| east one solid, liquid and/or seni-Tih%id 10 vehicle or excipient and if
appropriate in conbination with one or nore further active conpounds. The

invention furthernore rel ates .to pharmaceutical preparations conprising at
| east one Nﬁﬁ§§piﬁhiﬁF%@PoéF”T§th§aPo Cabe &5&Dr one of its

physi ol ogi cally acceptable salts and sol vates. These preparati ons can be

used as nedigane/ i n. K terinar di ci ne. . Possi bl e vehjcles are
organi ¢ 20 oréing%ﬁﬁﬂ?%gggggrgﬁgﬁgmﬁ%icﬁeg?ggguf?%ngefo?s%nf%ﬁaphﬁe.g.
oral) or pafelPerarsadm nkber doirowler It op$ cHHEaPplidsth iommndadd/not react

with the novﬁéigomgbjp@!iom@&cgm?p' e WakBkapyeget abhesoi | g, benzyl
al cohol s, alkélene,glycols pol yet hyl ene glycols, glycerol 25 triracetate,
gel atin, caPhofAYaFiPEs sueh as AhTHRGEWri&tlar chPreBgAesiiomsst ear ate, tal c

and plet rol eluirrdwthyarl rbglﬂarat | o ¢ herh 284 B Srouﬁie:j| S1nCaQafied &g?f&@k%; |
capsul es, powders, granyles, .syrups ui ces or drops are used for ora

admi ni strat ?%%Y SappéS to??lae%h%rjegg% %sé&lﬁég)ltee&%?e adihi §PPatien,

sol utions, pitherabl ylensty ameaquedusl,sollutiuads, ahdybber sene-sugpeasi ons,
emul si gRs ofj, nt.s. - used f parenteral admnistration and

oi nt ment's, c?eg§%g0%§p5%g§'s€%ﬁé %@%d%oratp SoPEar Spptt carfahnapron
transder mal Y¥tRnoBs pat ®AES. fTThEhRovektéyrpoomgsucsdss .al so be | yophili zed
and the |yophilizates obtained can be used, for exanple, for the production
of injection% reparations. The - 19 preparations indicated can be
sterilized 2nd/ ot "EaRt BNt af REBRRIPPERL sTRLRRheas FobrPlkarmacepkbeatvati ves,

stabi | i zer spaedd pativehsi ngmpgeptiag amulisialsitershe S@id-s3 fohiwftsengkng the
osnDt|§5prq5§greTJ@ﬂUTg I and/or one of its physiologically

acceptable salts and solvates.

These preparations can be used as medicaments in human
or veterinary medicine. Possible vehicles are organic
20 or inorganic substances which are suitable for enteral
(e.g. oral) or parenteral administration or topical
application and do not react with the novel compounds,
for example water, vegetable oils, benzyl alcohols,
alkylene glycols, polyethylene glycols, glycerol
25 triacetate, gelatin, carbohydrates such as lactose or
starch, magnesium stearate, talc and petroleum jelly.
In particular, tablets, pills, coated tablets,
capsules, powders, granules, syrups, Jjuices or drops
are used for oral administration, suppositories are
30 used for rectal administration, solutions, preferably
oily or aqueous solutions, furthermore suspensions,
emulsions or implants, are used for parenteral
administration and ointments, creams or powders are
used for topical application, or transdermally in
35 patches.
The novel compounds can also be lyophilized and the
lyophilizates obtained can be used, for example, for

the production of injection preparations. The



5 substances, colorants, flavorings and/or [lacuna] nore further active
conpounds, e.g. one or nore vitamns. Pharmaceutical preparations which are
Suitable for admnistration in the formof aerosols or sprays are, for
exanpl e, solutions, suspensions or enulsions of the 10 active conmpound of
the formula | in a pharmaceutically acceptable sol vent. The conpounds of
the formula | and their phyS|oIog|caTI9 accept abl e salts and sol vates can
be used for 15 the treatnment and/ or prophylaxis of the di seases or disease

condi tions ove, .In_thi,s context, the substances, according to

t he |nvent|8ng§§ggggo§%ru %db?%%ggab?@na m:ﬁ%ﬁégf 9&1 Ngg&ds Géfween
appr oxi mat eFgn0dainarek Q0 et s i HUpartaSLnkubﬂxnammaw 1paedei0angveaer dose
unit. The datlby:desgrks Rigferaky %tgwegﬁeﬁeg SRS 001804 410 1! Ko

of body melg e specific dose or eac omever’ dep s on al
sorts of faéPsérs, fdrluEnchignpl etlon th@S@@ﬁﬂ@acy Rﬁe$$u¥%pe0|buéfemnpound

enpl oyed, 0§ubB€aﬂ@@s badoweirdl . geaesak ngkate 9l Nepl dhunSEXmo2R the
diet, on th rout e of dnlnlstratlon on the excretion rate,

pharnaceutlgﬁ geﬁbFHEPVSnCSWHO§89§V|@yQOfOPﬁeoﬁaFHQﬁnW%t%m%&ﬁder to 30
whi ch t he thﬁaamycapphbes Prapaadiiikingt r afHih | Safs ef ea{edo1Aboygrand

below al | £ are in |ca ed in C |In the follow ng exanples,

"cust omary é§ﬂgﬁn§Eu 198 pdhang?e %Oﬁﬂpf%éi?%f%?o t@F'i%p%%%%dar?he
mxture is édrusxemplet ﬁ@d@$3@n¢”(hﬂayuﬁsnpmnldfMEmm&siémutbﬁntﬁb t he
final Roodugte bo dchdsahdhsiean 2:a0iudd and 2 1 agl e wbhpieLhyl acetate

or di chl oronet hane organi c phase is sep ridd over
sodlun1squ%@@eEﬁﬂbéQaﬁéiaﬁéH, and the residue is purlfled by
chronatography on silica gel and/or by crystallization. Mass spectronmetry
(M5) EI ctron | ionLzation) M- 5 FAB (fast atom bonbardnent)

( M+H) + Exang 1C%W% ?ﬁ PorPbf BN®6 §PHFUS2hr bnoBRAzoRREEFI ePAKEL2-50 g 10
of 3- tonIbbo@ncalhyldccepﬁabmb ehldisnemnkiogathans icart rneat edemi E5r247 ny

f | l,adi I f t t ol hi . 20 ml of t
and” 5545 T R SRS o a O s BERRLE ARG heat ok | T66E3FGR 187 hour s
Wi th stlrrlﬁgseqﬁ@ @ﬁu@uteons Modkedtag ghovhe

In this context, the substances according to the
invention are as a rule preferably administered in
20 doses between approximately 0.1 and 100 mg, in
particular between 1 and 10 mg, per dose unit. The
daily dose 1is preferably between approximately 0.001
and 10 mg/kg of body weight. The specific dose for each
patient, however, depends on all sorts of factors, for
25 example on the efficacy of the specific compound
employed, on the age, body weight, general state of
health, sex, on the diet, on the time and route of
administration, on the excretion rate, pharmaceutical
combination and severity of the particular disorder to
30 which the therapy applies. Oral administration is

preferred.

Above and below, all temperatures are indicated in °C.
In the following examples, “customary working up”
35 means: 1if appropriate, water is added, the mixture is
adjusted, if necessary, depending on the constitution
of the final product, to a pH of between 2 and 10 and

extracted with ethyl acetate or dichloromethane, the



15 customary manner, the residue is chromatographed on a silica gel colum
using petroleumether/ethyl acetate 9:1 and

- met hyl bi phenyl -3-carbonitrile is obtained as a colorless solid ("A"), El
193. A solution of 1.17 g of "A" in 10 ml of carbon tetra20 chloride is
treated with 1.09 g of N-bronosuccininmde (NBS) and 60 ng of
azobi si sobutyronitrile and heated at™ 79C Tor 18 hours. It is worked up in
the customary manner, the reS| due is chromat ographed on a silica gel colum

[ t h fat 5 . _
3 B?o?rgn;t%]?#%ﬁf{% %g% caf %gﬁl ???efﬁt?g o‘Bfgl ne@*48% QYFbr| 8841EBI i d
("B"). A s&@lf@heoﬁnle@wag)qﬁateBi aavtd 288e n’geeﬁd&eh)adsr oxybehzedi biyi l e in
10 m of acgtpnhifbheabs tggagg?l%tg gSgngg %f g/e%l g@t%eirlq%g%te and

stirred at room 30 Tenpe ature ours stomary worki- ng up,
t he resi dudass SresHEPBEFEPhEH)on abf eleresddophaseacoliomi zasiog) M

acetoni trile/water 65:35. 3'-(3-Cyapgphenoxygebhyhbdfinheryky3igareonitrile
("C'") is obtained as a colorless solid, FAB 311. 35 A solution of 90 ny of

"C' and 125 ng of hydroxyl ammoni um chloride in 10 mM of ethanol is treated
with 1.2 g Bxapolegner - bound di et hyl am nopyri di ne (DVAP) and stirred at
roomtenperature for 18 hours. The polyner - 21 is filtered off, the

solvent is renoved and

N- hydr oxy3'A [ 8o¢ Nthpdr oy car band mo floBHpphenbeymentiylliliephany| 8- sardoxani din
e ("D')ols t gl lor i AB_ 37 tign of 76 ng of
"D n)lfo Cg)@ofa’ Eggﬁg%O%oﬁg tr%a(g?% 4 5% {@ oF éflm%tﬁt%é)%g)r?g‘l s%eRan%y ni ckel
and 30 ny ot?r%ﬁ‘:"e?qlCWhEFd2éﬂdeyQ|fo@@ﬁéla€dU§t IrIdorﬂqﬁémIeEr,atm% regido hor mal

pressure fOtfrll&h@cblIgslpHB@pﬁ@hal ySiO'rﬁl“&ferﬁéithf’aﬁ@e $04 Vight i renoved
and 10 3'-(3- ca bam m doy| lErﬁ‘_gnox t%) bi phenyl - 3- car box_anjdi ne, acetate,
i s obtai neua kE‘*f o (MP S\ 3)c 2 angl NP@)atﬂﬂ 13tNI—&O€l“h§ 5PF owi ng

conmpounds ar& mm medtlanaktdgoiisly The mixture is worked up in the
-(3'E@rb%M§ﬁ6MH!yhﬁ89%$@€tmﬂét¢89§8¥é %éu%hromatographed on a
silica gel column using petroleum ether/ethyl acetate
9:1 and 3’'-methylbiphenyl-3-carbonitrile is obtained as
a colorless solid (“A”), EI 193.
A solution of 1.17 g of “A” in 10 ml of carbon tetra-
20 chloride is treated with 1.09 g of N-bromosuccinimide
(NBS) and 60 mg of azobisisobutyronitrile and heated at
70°C for 18 hours. It is worked up in the customary
manner, the residue is chromatographed on a silica gel
column wusing petroleum ether/ethyl acetate 9:1 and
25 3’ -bromomethylbiphenyl-3-carbonitrile is obtained as a
colorless solid (“B”).
A solution of 500 mg of “B” and 238 mg of 3-hydroxy-
benzonitrile in 10 ml of acetonitrile is treated with
652 mg of cesium carbonate and stirred at room
30 temperature for 40 hours. After customary working up,
the residue 1is chromatographed on a reversed-phase
column using acetonitrile/water 65:35.
3’ - (3-Cyanophenoxymethyl)biphenyl-3-carbonitrile ("c”)
is obtained as a colorless solid, FAB 311.
35 A solution of 90 mg of “C” and 125 mg of hydroxyl-
ammonium chloride in 10 ml of ethanol is treated with
1.2 g of polymer-bound dimethylaminopyridine (DMAP) and

stirred at room temperature for 18 hours. The polymer



boxanidine, di acetate, FAB 345;
- (4- car bam m doyl phenoxynet hyl ) bi phenyl - 4-car 20 boxam di ne, di acet at e,
'FAB 395; 3'-(4-carbam m doyl phenoxymnet hyl ) bi phenyl - 3- car boxam di ne,
di acetate, FAB 345;
_4' - (4-carbam m doyl phenoxynet hyl ) bi phenyl - 4- car boxam di ne, 25
4" - (4-car bam m doyl phenoxynet hyl ) bi ph | = 3- car boxam di ne,
4' - (3-car bam m doyl phenoxynet hyl ) bi phenyl - 3- carboxanidine and
4' - (3-carba n t ) hen I-4 car30 boxa nple 2
an Moy LpaanweseliNd ) b oy ;hy%r%m

Analogously to Exanple "he”"conp ound onitrile
i s obtai ned3by! 3eé@thbﬂIQKycarQaml@ldoyﬁmpbanomymethglwbhbhenyl—

3- met hoxyphenyh b REh ¢4 asb d.(wBY ) suls cl ﬂgf usi ng, al, um num
trllodlde in acetonitrile and reacglgﬁHﬁﬁ%h%ngronﬁﬁg% E%enzd%}{?ile
-(3- cyano%%% ?75xy)b|phenyl 3-carbonitrile 5 is obtalned By reaction

mﬁth hydr oxy| anslne iand &edurd ingp fthwhydﬁggeﬂoqueQﬁRakahggggly§és

- (3-carbam m do Ibe yg yéblphenyl car boxam di ne I's obtained 10 The
follomnng 2} %?% %b ﬁﬁ gs|9 water-moist Raney nickel and

- (4- car ba¥ nn@loylolfenzqd:@txyc) bi plhenry! - 4ngar b@@mg&ﬂh&,edﬁ diracetabg, FAB

gjg & - (3-canpard ch Aoy RRazyheanbhl PRgRY b carRanigling, di acglate, FAB
catalyst 1is filtered off, the solvent is removed and

10 3’—(3—carbamimidoylphenoxymethyl)biphenyl—3—carbox—
amidine, acetate, is obtained, EI 327 (M' - NH;), 310
(M" - 2 NHj)

HN “ NH,
NH, NH

The following compounds are obtained analogously

15

3’—(3—carbamimidoylphenoxymethyl)biphenyl—4—car—
boxamidine, diacetate, FAB 345;
3’—(4—carbamimidoylphenoxymethyl)biphenyl—4—car—
20 boxamidine, diacetate, FAB 345;
3’—(4—carbamimidoylphenoxymethyl)biphenyl—B—car—
boxamidine, diacetate, FAB 345;
4’ - (4-carbamimidoylphenoxymethyl)biphenyl-4-car-
boxamidine,
25 4’ - (4-carbamimidoylphenoxymethyl)biphenyl-3-car-
boxamidine,
—(3—carbamimidoylphenoxymethyl)biphenyl-3—car—
boxamidine and
4’ - (3-carbamimidoylphenoxymethyl)biphenyl-4-car-
30 boxamidine.

Example 2

Analogously to Example 1, the compound 3’ -methoxy-
35 biphenyl-3-carbonitrile is obtained by reaction of



Exanpl e 3 20 Anal ogously to Exanple 1, the conpound net hyl

3' -cyano5- net hyl bi phenyl - 3-carboxyl ate i s obtai ned by reaction of

"3- cyanophenyl boronic acid with methyl 3-bronp5-nethyl benzoate. By

brom nation with NBS and reaction 25 with 3-hydroxybenzonitrile, nethyl

.3' -cyano- 5- ( 3- cyanophenoxynet hyl ) bi phenyl - 3- car boxyl ate i s obt ai ned.
_Reaction with hydroxyl amine and reductfén with H2/Ra Ni affords the
conpound et hyl ryU)b a . I 20
3' - carbam m,doyl 5- ( 3- car bam. i doyl phenox t i phenyl - 3- car boxyl at e.

By hydrol ysPsoErmohan E8PeE Tdeng  hhudots tRacP e Ry BoTonie S
3'-carbaninBﬂothﬁ%ﬂﬁmnarbanhetd@mknhennxyneihglkﬁhmhﬂnyd-8r¢abgmﬁﬁlic acid
i s obtained;ther 1, - 23 N aphy, ersed- phase

ol urm” usi 5 an SCRE BT oPil eI PR St are 3 o EarBnt U TAEe =8

5- ( 3- car bani&¥ 8bYE phenoXymbl hey b lpdreny} o8y Batbloxyy 1l c3acadbonitrile

bi striflsuorpacghet enels obtai ned. The foll ow ng conpounds are obtai ned
anal ogously 10 rnet hyl, , _ . .

4' - car bani nf¥oyFe QgHQBarUéﬁPni&dﬂﬁﬂﬁﬁ%ﬁ@kﬁ%tﬂﬂQQM[ﬁﬁﬁﬂ@tBO%arwékylate,
FAB 403; netydtogen under Ra Ni catalysis, 3’-(3-carbamimidoyl-
4'-carbanin%do I-4-§3- ar anigtggglg enox gethyL)bl%hen%lzg-carboxylate,
FAB 403 15 %%¥%¥}o v)bipheny arpoxamidine” 1s obtaine

3' - carbam m doyl - 4- (9- car bam m doyl phenoxynet hyl ) bi phenyl - 2- car boxyl at e,

FAB 403;
HN O 0
NH, ‘ NH

The following are obtained analogously

NH,

10

4’ - (4-carbamimidoylbenzyloxy)biphenyl-4-carboxamidine,
15 diacetate, FAB 345;

4’ - (3-carbamimidoylbenzyloxy)biphenyl-4-carboxamidine,

diacetate, FAB 345.

Example 3

20
Analogously to Example 1, the compound methyl 3’-cyano-
S5-methylbiphenyl-3-carboxylate is obtained by reaction
of 3-cyanophenylboronic acid with methyl 3-bromo-
5-methylbenzoate. By bromination with NBS and reaction

25 with 3-hydroxybenzonitrile, methyl 3’-cyano-5-(3-cyano-
phenoxymethyl)biphenyl-3-carboxylate is obtained.
Reaction with hydroxylamine and reduction with H,/Ra Ni
affords the compound methyl 3’ -carbamimidoyl-
5-(3-carbamimidoylphenoxymethyl)biphenyl-3-carboxylate.

30 By hydrolysis of the ester wusing aqueous NaOH,
3’ -carbamimidoyl-5- (3-carbamimidoylphenoxymethyl)bi-
phenyl-3-carboxylic acid is obtained therefrom.



met hyl 3'-carbam m doyl - 4- ( 3- car bam m doyl phenoxy20

nmet hyl ) bi phenyl - 2- car boxyl ate, FAB 403; net hyl

“4' - car bam m doyl - 5- ( 3- car bam m doyl phenoxynet hyl ) bi phenyl - 4- car boxyl at e,
FAB 403; 25 net hyl

.3' -car bam m doyl - 5- ( 3- car bam m doyl phenoxynet hyl ) bi phenyl - 4- car boxyl at e,
.FAB 403. Exanple 4 30 Anal ogously td‘E%éﬁble 1, nethyl

3' - net hyl bi phenyl 3-carboxyl ate i s obtained by reaction of nethyl

3- bronobenzoate with 3-tol yl bogonic acid. By brom nation with NBS and
reaction with nmethyl - 24 ~
3' - (3- et hoxycar bonyl glgnox
therefrom By reaction '
met hoxi de sol ution, N—[B'N
phenoxynet hyl ) bi phenyl - 3-carbonyl
conpound

N-[4' - (4-guani di nocar bonyl phenoxyjpethyh) bi phenyl - 4- car bonyl ] guani dine is
obt ai ned anal ogously. Exanple 5 A solution of 7.0 g of

3- br ono- 5- net hyl phenol and 5.97 g of nethyl bronpacetate and also 13 g of
cesi um car bBypatariomat0d rabohgf @cehonidvddsed-sorsddd r edloMer Risghig agnr oom

t enperature ing up,..9.70 g of , nethyl . .
(3-bronD-5-%%%%%?%%%%%%5?%%%%2?%520 (HﬁﬁFpﬁﬂ%eobt%jﬁ %gbﬁm%%%%%%%Ton of
2.0 g ob "AB (31carhgnbhideyipkésorynphbnyd phpsphiyheBpablradikymiand 0. 85 ¢
of sodiumc n Ak ene.i to boiling. A solution of
2.94 g of 3$%§§h§%ﬁ%%€Tﬁg?§%?§é%%? an§§588gg%bggf met hanol is then added
dropwi se and the m xture is heated under reflux for 14 hours. It is worked
up in the crsé opal Yowamdetompsurdd 7adec0ObbBBEAXE analogously

(3' -cyano-5- net hyl bi phenyl - 3-yl oxy) acetate ("AC') are obtained. 30 A
solution of 1.2 g of "AC' and 0.765 g of NBS in 50 m of carbon
tetrachlorimethglirradi dtedaabamdemdenper-atdHea tisdnmignilds ¥ ighdnoft er

CUSt OMary WL A9) WBondn $4- 8 01 - BBLDYL L3 FR¥aRg3 - br omonet hyl bi pheny!

e i s obtai ned
t hanol i ¢ sodi um

il dine is obtaFHed therefrom 10 The

methyl 4’ -carbamimidoyl-4-(3-carbamimidoylphenoxy-
methyl)biphenyl-2-carboxylate, FAB 403;

15
methyl 3’ -carbamimidoyl-4- (4-carbamimidoylphenoxy-
methyl)biphenyl-2-carboxylate, FAB 403;

methyl 3’ -carbamimidoyl-4- (3-carbamimidoylphenoxy-
20 methyl)biphenyl-2-carboxylate, FAB 403;

methyl 4’ -carbamimidoyl-5-(3-carbamimidoylphenoxy-
methyl)biphenyl-4-carboxylate, FAB 403;

25 methyl 3’ -carbamimidoyl-5~ (3-carbamimidoylphenoxy-
methyl)biphenyl-4-carboxylate, FAB 403.

Example 4

30 Analogously to Example 1, methyl 3’-methylbiphenyl-
3-carboxylate is obtained by reaction of methyl
3-bromobenzoate with 3-tolylboronic acid. By
bromination with NBS and reaction with methyl



- 25 3-yloxy)acetate ("AD') are obtained. A solution of 185 ng of "AD'
63.1 ng of 4-hydroxybenzonitrile and 172.7 ng of cesium carbonate in 10 ni
‘of acetonitrile is stirred at roomtenperature for 5 4 days. After

customary wor ki ng up, nethyl _
,[3'-cyan05-(4-cyanophenoxynethyI)biphen%I-S-onxy]acetate ("AE") is _
obtained. A solution of 60 ny of "AE",2%8975 ng of hydroxyl ammoni um chl ori de
and 101 ng of triethylamine in 10 mM 10 of ethanol is heated under refl ux

for 14 hours., Aiter renoval of t olyent, the residue is_taken up in
wat er. The §BFY%IP§Y ShAPAtEd 6¥$§B;H ;0‘Ka_%?tﬁgfﬁgﬁrbonylphenoxy—
[3'-N-hydromyahyabh@pﬁe@44Nshydmbmyaﬂbdbndah&mmadﬁﬁﬁggh@r@hegm}-Byyiﬁxr]ac
etate ("AF" . ght aj . ned. 5k educt | i ng. ney n el . .methy

[3' - am'( di no%%%f?éﬁ?di ‘ﬁ%ﬁﬂen%f#@?éﬁ% bflgﬁgﬁ‘gﬁg?&E%xyf%ge’t“%%g,anﬁ?z\é%ss, is
obt ai ned. NEPRFURO0 MRH& 31 dowised utérpountis[ af e (dbgaknedinnabkogougly net hyl

4' - ami dj nopB g thyl. )b - 3-ylaxy] acet FAR 933 25
oty F‘s“?fahnggfxgﬂ:??g?%g%?ﬁﬁgﬁe?&&%?ﬂ???Ea%%ﬁ?ﬁés?lf oBbEaiiBs
433

o L L
HzN\fN O O NH,
NH

2

10 The compound N-[4’~-(4-guanidinocarbonylphenoxymethyl) -~

biphenyl-4-carbonyl]guanidine is obtained analogously.

Example 5

15 A solution of 7.0 g of 3-bromo-5-methylphenol and
5.97 g of methyl bromoacetate and also 13 g of cesium
carbonate in 100 ml of acetonitrile is stirred
overnight at room temperature. After customary working
up, 9.70 g of methyl (3-bromo-5-methylphenoxy)acetate

20 ("AB”) are obtained.

A suspension of 2.0 g of “AB”, 100 mg of tetrakis-
(triphenylphosphine)palladium and 0.85 g of sodium
carbonate in 50 ml of toluene is heated to boiling. A
solution of 2.94 g of 3-cyanophenylboronic acid in

25 30 ml of methanol is then added dropwise and the
mixture 1is heated under reflux for 14 hours. It is
worked up in the customary manner and 2.17 g of methyl
(3’ -cyano-5-methylbiphenyl-3-yloxy)acetate ("AC”) are
obtained.

30 A solution of 1.2 g of “AC” and 0.765 g of NBS in 50 ml
of carbon tetrachloride is irradiated at room
temperature using UV light. After customary working up,
1.54 g of methyl (3’ -cyano~5-bromomethylbiphenyl-



- 26 nethyl

[4' - am di no- 5- ( 3- am di nophenoxynet hyl ) bi phenyl - 3-yl oxy] acetate, FAB 433. |f
‘met hyl bronpacetate is replaced in the first stage 5 by tert-butyl
bronpacetate, the tert-butyl esters obtained in the |ast stage can be
.cleaved using trifluoroacetic acid and the correspondi ng carboxylic acids
.10 [3'-am di no-5-(4- am di nophenoxynet h§?) bi phenyl 3-y. | . oxy] acetic acid,

bi strifluoroacetate, FAB 419;

[9 - anldlno 5- (4- am_di no Q thyl)b|phenyl3-y|oxy]acetic acid; 15

[3' -ami di no: SYé XXAPGENE ﬁeﬂ éégg B.y| oxy] acetic acid;

[ 4' -am di noA5- idﬂuﬂn@hn@ﬂheh®3ym§thyﬂ)bﬂpheny62013mglwa]aeﬁyﬂﬁoang are

bt ai ned.

g g:gﬁnnet ﬁgkgﬁe ?ﬁ ég} on| ?{ﬁﬁ ang %e%l%ﬁ TR phosphi Pé are

conbi ned an@fsl@W?OheéreéletolaSOStiNmedn etur edamn sttiempedagnres0fbar 6 h
and 6.0% g gf dQ%z@t hyd £ 30 (éusEMﬁQS??' RS g3 ¥bretiw!nphogphopaL g oL BA")

are obtalned af cust omary wor k % %
- —cyanophenoxymethyl) iphenyl-3-yloxylacetate (“AE”)

is obtained.

A solution of 60 mg of ™“AE”, 69.5 mg of hydroxyl-

ammonium chloride and 101 mg of triethylamine in 10 ml
10 of ethanol is heated under reflux for 14 hours. After

removal of the solvent, the residue is taken up in

water. The solid is separated off and 70 mg of methyl

[3’ -N-hydroxyamidino-5- (4-N-hydroxyamidinophenoxy-

methyl)biphenyl-3-yloxylacetate (“AF”) are obtained. By
15 reduction using Hz/Raney nickel, methyl [3’-amidino-5-

(4-amidinophenoxymethyl)biphenyl-3-yloxylacetate,

FAB 433, is obtained.

NH

HN NH

.
20
The following compounds are obtained analogously
methyl [4’ -amidino-5- (4-amidinophenoxymethyl)bi-
phenyl-3-yloxylacetate, FABR 433
25

methyl [3’-amidino-5~(3-amidinophenoxymethyl)bi-
phenyl-3-yloxylacetate, FAB 433



150 ng of sodium hydride are added with ice-cooling and under nitrogen to a
solution of 1.0 g of "BA" and 3-cyanobenzal dehyde in 20 m of ethyl ene
‘glycol 35 dinethyl ether. The mixture is subsequently stirred for 4 hours,
wor ked up in the customary manner and 0.93 g of _ _
.3'-[2-(3-cyanophenyl ) vi nyl ] bi phenyl -3-carbonitrile ("BB") is obtained. -
27 After hydrogenation of 360 ng of ~"#B'~using Pd-C 5~ in nethanol, 360 ngy
of 3'-[2-(3-cyanophenyl)ethyl]biphenyl-3-carbonitrile ("BC') are obtained.
AfLor react s on Lo Byar oxyl AMIROLLI ChL 41 88 8 5n LY SLIRERRY L PP, S o
-[2-(3-anpﬂénmbhényﬂpeyhybpbaphethB3463nboxanld|ne, FAB 343, is obtained

analogously to Exanple 1 10 The conpound _
-[2-(4- an1d|nophenyl)ethyl]blphenyIB car boxam di ne, FAB 343, is obtained

analogouslyI EXarplvd Pugndaeceabpound replaced in the first stage

N-(3' - (4 gugpi diceeearhel Ib%ﬁdﬁ&%&é@é@éﬂenykné Cat{e@él&ﬂdtqg@n' 95{9&
di hydr ochl or] de, FAB 431 20 i s obtained exanpl e according to th

fol I owi ng r%%E??Bﬁ schBnethe. dgst stage can be cleaved u51ng
trifluorocacetic acid and the corresponding carboxylic

acids

10 [3’-amidino-5- (4-amidinophenoxymethyl)biphenyl-
3-yloxylacetic acid, bistrifluorocacetate, FAB 419;

[4"-amidino-5- (4-amidinophenoxymethyl)biphenyl-
3-yloxylacetic acid;
15
[3’-amidino=-5- (3-amidinophenoxymethyl)biphenyl-

3-yloxylacetic acid;

(4’ ~amidino-5- (3-amidinophenoxymethyl)biphenyl-
20 3-yloxylacetic acid

are obtained.

Example 6
25
A solution of 5.0 g of 3’ -bromomethylbiphenyl-
3-carbonitrile and 5 ml of triethyl phosphite are
combined and slowly heated to 150°. The mixture is
stirred at 150° for 6 h and 6.05 g of diethyl
30 (3’ -cyanobiphenyl-3-ylmethyl)phosphonate (“BA") are

obtained after customary working up.
150 mg of sodium hydride are added with ice-cooling and
under nitrogen to a solution of 1.0 g of “BA” and
3-cyanobenzaldehyde in 20 ml of ethylene glycol
35 dimethyl ether. The mixture is subsequently stirred for
4 hours, worked up in the customary manner and 0.93 g
of 3"-[2-(3-cyanophenyl)vinyl]biphenyl-3-carbonitrile
(“BB”) is obtained.
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After hydrogenation of 360 mg of “BB” using Pd-C 5% in

methanol, 360 mg of 3’'-[2-(3-cyanophenyl)ethyl] -
biphenyl-3-carbonitrile (“BC"”) are obtained. After
reaction with hydroxylammonium chloride and
5 hydrogenation using Raney nickel, the compound

3'-[2-(3-amidinophenyl)ethyl]biphenyl-3-carboxamidine,
FAB 343, is obtained analogously to Example 1

H,N.___NH

g Ll
J L

10
The compound 3'~[2~(4-amidinophenyl)ethyl]lbiphenyl-
3-carboxamidine, FAB 343, is obtained analogously.
Example 7
15
The compound N-(3’'-(4-guanidinocarbonylbenzyloxy) -
biphenyl-3-carbonyl]guanidine, dihydrochloride, FAB 431
0 NH,
fi\
(\t‘ '\ N™ "NH,
|
O§T/§§/)\W:::j/o Z
H2N\f;N
NH,
20

is obtained for example according to the following
reaction scheme:



]-cliloro-I-nethyl pyridiniumiodide JJ-nethylpyrrol idone N-elhyldi
|sopropyl amine (Mui~roiyama) ONH ~! i O-"N~-NHH 25% M ti~N~-O~/ NH O 7!
N~ O/ I HI~f \NI\ \ 1~ O1I\ / / I NN~NW di hydrochloride O NH7 - 29

The foll ow ng corrpounds are obtai ned anal ogously

.N-[3" - (3- guani di nocar bonyl benzyl oxy) b| Bhenyl 3- car bonyl ] guani di ne,

di hydrochl ori de, FAB 431; 8 -

N
N Y PA(PPh,)/Na,CO, - 7 ]
‘ A X o/
= (RO).B i

=
AllJacetonitrile N o 1. MeORMCI
et er— N .‘ 2 OH
N>
gr i =
g o\

Cs,CQyacetonitrile

NaOH/MeQH

0 o J
>~ Ho | XX N l =
P P OH
Q
S
>\O NANH
1-chloro-1-methylpyridinium iodide
N-methylpyrrolidone
N- ethyldusopropylamme
(Mukgiyama)
i
! I
" 'L/g( Ho
Y Y K
o} NH
25% HCI NH, O =5
O Y D )
HNT N g AN l =
& / N

dihydrochloride ?



5 N-[3'-(4-guani di nocar bonyl benzyl oxy) bi phenyl 4- car bonyl ] guani di ne,
di hydrochl ori de, FAB 431; N-[3'-(3-guanidinocarbonyl benzyl oxy) bi phenyl 10
"4- car bonyl ] guani di ne, di hydrochl oride, FAB 431. Pharnmacol ogical tests The
met hodol ogy whi ch was used for the characterization 15 of the conpounds of
.the formula I as NHE-3 inhibitors is presented bel ow The conpounds of the
formula | were characterized with respé€t—to their selectivity to the
isoforms NHE-1 to 20 NHE-3. The three isoforns were stably expressed in
nouse fi brohpl as |1 .lines. The inhibitory actjon of the conmpounds was
assessed byghgt%P;ﬁﬁgﬁpgnCSFpPHQdélﬁﬁf%éﬁ?%?i PARLCIBEOrption into the
cells after intracellular acidosis. 25 For the characterization of the
Na+/ H+ exchgngq.Lnhihi tors. W t to.their .isoformselectivity, we
investigateﬁ ?%e ggnggéﬁéslp%%gfkgigﬁﬁﬁﬁfi%ﬂﬁﬁ%Qﬁﬁhﬁﬂ¥%WHE i sof orms NHE- 1
-2 and -3, whfekbeevé]svabigiagpr dédadriochd arduse fHAR difilast cell line (see
30 procedure section) by determ ning the El PA-sensitive ZZNa+ absorption
into the ceII? fter intracellular acidosis. Material and nethods 35 LAP1
cell 1ines Whiléh~éLpPEas1fhBOGREPEPYALERAY Liogon dridhieny130 The LAPL cel |
l i nes whi ch4expebssaylhgubsotionas MHEydrocdland de3 Fapmuse fibrobl ast cell
line), were obtained fromProf. J. Pouyssegur (N ce, France). The
transfections were carried out by the procedure of
N-[3’-(3-guanidinocarbonylbenzyloxy)biphenyl-

10 4-carbonyl]guanidine, dihydrochloride, FAB 431.

Pharmacological tests

The methodology which was used for the characterization
15 of the compounds of the formula I as NHE-3 inhibitors
is presented below.

The compounds of the formula I were characterized with
respect to their selectivity to the isoforms NHE-1 to

20 NHE-3. The three isoforms were stably expressed in
mouse fibroblast cell 1lines. The inhibitory action of
the compounds was assessed by determination of the
EIPA-sensitive ?%°Na’ absorption into the cells after
intracellular acidosis.

25 For the characterization of the Na'/H* exchange
inhibitors with respect to their isoform selectivity,
we investigated the compounds for their inhibition of
the NHE isoforms NHE-1, -2 and -3, which were stably
expressed in a mouse fibroblast cell 1line (see

30 procedure section) by determining the EIPA-sensitive
*’Na* absorption into the cells after intracellular

acidosis.

Material and methods
35
LAP1 cell lines which express the different NHE

isoforms



5 Franchi et al. (1986). The cells were cultured in Dul becco's nodified
Eagl e medium (DVMEM with 100 inactivated foetal calf serum (FCS). For the
'sel ection of the NHE-expressing cells, the so-called "acid destruction
procedure” of Sardet et al. (1989) was 10 used. The cells were first
~renoved to an NH9Clcont ai ni ng bi carbonate- and sodiumfree buffer by
washing with a bicarbonate-, NHIC1- andsodi umfree buffer and incubation
was carried out with a bicarbonate-free NaCl -containing buffer. Only those
15 cells mh&ﬁg fggﬁ;ion I%.exgre s, NHE were abIE to survive in the

i ntracel lul ar-act diticattonf6 B heyPhere &RfoskiP i CHas alHEriizati on of
NHE i nhi bi t oRsandt h3r dspectusten 2ibrdigiast sofor m sed ect varéyobshangetine
abovenenti o nous ibr gbl . i nes which express the isoforns
NHE- 1, NHE- gfgﬁd NH%fé?'cgﬁpgéﬁggg\%éP% testdggaébr se E%PFS?W totfgﬁe

i sof orns 25tHEEBEEFARGONS tHerer ocatuied deset i thad WyeCopmblkedmret af. (1993)
and Schal z etaabni(1885)a1 Thecgdd s, weik acidirfsd edoiatragellylarl nby t he

NHAC1 prepul se procedure and then by incubation in a bicarbonate-free
22hb+-contaPH%F§C58fFermqé%ﬂﬁﬁﬂnuﬁaﬁﬁeth@eﬁhPWacépW@WBr 30itki difkcation
NHE was actinatedvanddsadietmiwas: absoebed i(pte)thegeldise Jbecpeffgat of the

test conpou ex sed as the inhibition of the ElIPA . .
(ethylisoprggyrgﬁﬁloﬂﬁggf?ggﬁﬁﬁ%%% 7% SabSGBSti&m'eﬁﬁ}%%lIsaﬁh?ch

expressed NHEstrublHEeR apdodNHE:Be ieref 3B drdartsf ertr ed1t.o nileBoYi t gaspl ates

havi ng 124 wglls byrhpoculation at a density -7.,5 x 109 cells/yell and

cultured to conf[uenge #%?154 t'c 48 ﬂ%ﬁ%%& Tﬁ%m%%a?ungaasaﬁspbﬂé d and the

cells were F%%E%b@éﬂgatb3ﬂ§ﬁh9ﬂateﬂm.a@@ neadties-ifmeehe INHORIr bubfer (50

M NHOCL, T0a g 601 Deh CTU 01 iy Hoh W NOPR UL 7. Bha_THE DURL PEgias then
a e

renmoved anqathg%cells were rapidly covered twce wt ayer o
chol i ne chl Bt HRY wad buf £EFURELRG mWaRol | FREEIEDr i @it 15WHWDPI PES/ tri s,

0.1 nM ouahal darBonM dEtee 2NaWl Cabh2aiphing. 4bu e celd:s) yer enbggubat ed
Afte time was over, the

in thigbuf or_.6. I\ nut es. t he i ncubati

incuba?Pon %%*%%r Vﬁ%g%sp%?%f%ﬂ9n %%yth%x%ﬁ?i%sé9€$ r&nbval 2Bte  to
extracel | ul swrvove adimadthevi iptrele ldelllas weredwéiishedivapi dby #loucht i mes
with ice-colukphpsphatg-bubfered saline solution (PBS). The cells were then
solubilized by addition of 0.3 m of 0.1 N NaCH per well. The
cell-fragnment-contai ning solutions were transferred to scintillation tubes.
Each 15 weldhawesciestei taonah | o nasimed t e Mdhs 031 1 ofe SpdcN NaOH and

t he ma§$ so“ytignss re Ilkfmnse added to the corresponding scimtrtlation

t ubes. he-%d%es—%é%@%ﬁﬁ#ﬂ%iiﬁgiﬁbi¥ | yzate were mixed with scintillation
cocktail and the radioactivity absorbed into the cells was 20 determ ned by

det erm nat iy f the (Zo596heht 28nehNhAILd Ol 1§ 32Nz  FPspLRL on i

which express the isoforms NHE-1, NHE-2 and NHE-3,
compounds were tested for selectivity to the isoforms
25 according to the procedure described by Counillon et
al. (1993) and Scholz et al. (1995). The cells were
acidified intracellularly by the NH,C1 prepulse
procedure and then by incubation in a bicarbonate-free
22Na*—containing buffer. On account of the intracellular
30 acidification, NHE was activated and sodium was
absorbed into the cells. The effect of the test
compound was expressed as the inhibition of the EIPA
(ethylisopropylamiloride)-sensitive %°Na* absorption.
The cells which expressed NHE-1, NHE-2 and NHE-3 were
35 transferred to microtiter plates having 24 wells by
inoculation at a density of 5-7.5 x 10 cells/well and
cultured to confluence for 24 to 48 hours. The medium

was aspirated and the cells were incubated at 37°C for



erythrocytes 25 The Na+/H+ exchange activity was al so determ ned by
observation of the absorption of 22Na+ ions in acidified rabbit
‘erythrocytes. Rabbit erythrocytes have found wi de application in

i nvestigations on Na+/H+ exchange activity (Escobal es & Fugueroa, 1991:
Morgan & Canessa, 30 1990). The EI PA-sensitive portion of the 22Na+
absorption in acidified erythrocytes-was regarded as Na+/ H+- dependent 22Na+
absorption . Cell preparation 35 The preparation of the red bl ood

cor puscl es a d the internal acidification of the red bl ood_corpuscles were

carried out °¢I B5BPYSFPol FBwi higSt M 4Srloc i of (Fbrdhn NHaCB2  dRdanessa
(1990). Thecbbdodewash lahtiaienedl $ ram F@@@Ltqg{e7%%zNﬁwm@e?ﬁgnﬂﬁygwﬁf).flt

| | ect j n nt ri.f.uge tubes i contain . 0
\évg?ii ﬁ(r)n hggagﬂ%hggfégrﬁrvoer#:gér@%ﬁ%/ r%e)ll‘%ew%ﬁf%oﬁagﬁaﬁtyhec%veep%ﬁ nt¥HFGt | on
were wel | n¥xed. Fhelegerbl obd thepuskoesneerehiecoder edaby cenfféfugation
at 20005k g(apodG tBeBLAST AN NSy coptyyers: pempyeds The 1 e ni ng

solution was filtered throa&h 200 m gauze. e fiTtratée was agal n suspended
10 in the ofPF&PR&N vél BifeMalth wasAMbEa€er, (BHO07 M KCGthe ocablsiwan€El2r 10

"M TRI S/ MOPscbh?ed) The trdsbl wedrepr pasel e pepgragai nypeepverrd by

i i 0 x g, 40 . The washin rocess was repeated twce. 15
Centrlquatigguégggon éanma %as over, tﬁ%rjincubation bgffer was

aspirated. For the purpose of removal of extracellular
10 radiocactivity, the cells were washed rapidly four times
with ice-cold phosphate-buffered saline solution (PBS).
The cells were then solubilized by addition of 0.3 ml
of 0.1 N NaOH per well. The cell-fragment-containing
solutions were transferred to scintillation tubes. Each
15 well was additionally washed twice with 0.3 ml of 0.1 N
NaOH and the wash solutions were likewise added to the
corresponding scintillation tubes. The tubes containing
the cell lyzate were mixed with scintillation cocktail
and the radioactivity absorbed into the «cells was

20 determined by determination of the B radiation.

Inhibition of the  #Na* absorption in  rabbit

erythrocytes

25 The Na'/H' exchange activity was also determined by
observation of the absorption of ??Na* ions in acidified
rabbit erythrocytes. Rabbit erythrocytes have found
wide application in investigations on Na'/H® exchange
activity (Escobales & Fugueroa, 1991: Morgan & Canessa,

30 1990). The EIPA-sensitive portion of the 2°Na‘
absorption in acidified erythrocytes was regarded as

Na*/H'-dependent ?’Na* absorption.

Cell preparation

35
The preparation of the red blood corpuscles and the
internal acidification of the red blood corpuscles were

carried out closely following the procedures of Morgan



Intracel lular acidification For intracellular acidification, 5 m of the
deposited collected red bl ood corpuscles were agai n suspended 20 usi ng 45
'mM of acidification buffer (170 nM KC1, 0.15 nM MyCl zr 0.1 nM ouabain, 10
mM gl ucose, 10 nM sucrose, 20 mMtris/Mes, pH 6.2). The suspension of the
.red bl ood corpuscles was incubated at 37C for 10 m nutes (w th occasi onal
mxing). In order to fix 25 the i nt ef n3f PH, treatnent is carried out with
up to 200 Mand 1 nM DI DS or DI AMOX (acetazol am de) The m xture was

additionallgninggggégd 2? %@ for 30 m nutes. The red bl ood corpuscl es were
t hen recovere y ge ?i ugation (4 mnutes at 2000 x g, 4C); they were
agai n suspefdedbdsiony wae- obkdinrbuffimmedr alalsht sol(et.igon New0zed KeH, 40 niM

sucrose, 0.k o8 MGZ) 200 washed baurshi moe dihekam il 3snneygatl on and

measur enment o e 22Na+ absorption The incubation Was carrie in
macrovel | ttbeest Mhgsh ncantained of mé xof2sohemi dwmratironsedstbegun by -

33 m xisng 2980! yph1d Doubad | on I T 8ha( 160 Wé@rir?z%'%@ut%%% Mgl wel | )16 rlﬂ(\)/l

mv NaCl, 0.15 gNINgCéZ, Q.1 mM ouabain, 10 mM_gl ucose, 40 sucrose,
tris/MOPS, PRLB. B1%69%5 MADi LRdxP 1296 DFBOPURCLRS2(07 L f T FRVEr ¢Hr BXar ned)

acidified sobntrofughtibe aed2logos goERUSCIGS.thkhep Iesha S4RGt BOERG Wer e
first disso usi_ng 1000 and_the.solution was then di.luted to the
correspondi%églgowgé:ﬁt rraetrr}ogr?s%\{ﬁglh% FHCapaE 8n S H‘l’"ftelro.n Imbtﬁgﬁrﬁﬁs
carried outtlaro@dic 260 L0 Fyauzwut eBhe (Filprekenwaar yagxiper suspeadet was
shown At Lfideh ot Neseql ALHDII 1oL OPELE %g)ht "B 2208 A0SRl Bhi ORcRaAre vas

| inear during the 5-mnhute incubation perio ncubat1 on wasS™ 5t opped

by addition®ot> gt MIEf2i cédOcHMI BRIGY MAUt i PR (142 nflihes agCi1bioodl miv

ouabai n) . T@@rﬁ@@@ﬁeﬁer%eg%iefi?éﬁﬁorﬁgcgﬂekéé- e tubes - Yengathgp covered
W th Parafilg%@&d t he rgd bl ood. corpuscles were recovered by Centrifugation
at 2000 x g £€ 9or 7 ™ nut e8¢ THESLGRSr n&LafeSfas shi r beeaaheeh a
hone- made aspicati on 20 apparatus, with which it was possible to aspirate 4
t ubes xt to one another sinultaneously; spacer rings on the further ends
of thetips prevented the tips dipping too deeply into the tubes and the

pel |l et of thetrageblwbarcacpdséiestbenng aspirated. Al 25 22Na-contai ni ng

supernat ants and wash sol utions were stored and di sposed of as radi oactive

wast e. ,
For intracellular acidification, 5 ml of the deposited

collected red blood corpuscles were again suspended
20 using 45 ml of acidification buffer (170 mM KC1,
0.15mM MgCl,, 0.1 mM ouabain, 10 mM glucose, 10 mM
sucrose, 20 mM tris/Mes, pH 6.2). The suspension of the
red blood <corpuscles was incubated at 37°C for
10 minutes (with occasional mixing). In order to fix
25 the internal pH, treatment is carried out with up to
200 pM and 1 mM DIDS or DIAMOX (acetazolamide). The
mixture was additionally incubated at 37°C for
30 minutes.
The red Dblood corpuscles were then recovered by
30 centrifugation (4 minutes at 2000 x g, 4°C); they were
again suspended using ice-cold unbuffered wash solution
(170 mM KC1l, 40 mM sucrose, 0.15 mM MgCl;) and washed

four times therewith.

35 Incubation and measurement of the ?°Na‘ absorption

The incubation was carried out in macrowell tube strips

in a format of 8 x 12. The incubation was begun by



The red bl ood corpuscles were washed three tines with 900 | of ice-cold
stop solution, nanely by repeating the suspension/centrifugation step
‘descri bed above. 30 After the last wash, the pellet of the red bl ood
corpuscles was mxed with 200 | of water. The tubes were then treated with
-ultrasound for 2 x 30 mnutes. The macrowel | tube strips were then taken
apart and each tube was put headfirst $$to an individual 35 scintillation
tube; the henolyzed solution of the red bl ood corpuscles enptled into the

| I I n ch vi magtre&ed
wth 3 o ra8 gt Bl & ohe Pl arE Ay S 06t P ML TanaRe Vial o
wer e prOV|dé@7WMB%/E¢bthresJéhdMMelNaﬂﬂxed 0The deloﬁﬂqultyOabsmeed into
the red bl O&QaEQInQUS@beﬁMV‘@%u%E%r MaReohy bk SNt {4 af 1\? fgy[%?%éby

noni toring the ( 3 deconposition. 5 Per substance ‘conce t19h
det er ni nat i %va% cdt r? et oR1amP% i PI% cAMSO) The Lvdan 26f IltlheOéouhlne

det er ni Bat i mréﬁafrh@dpre&@ﬂ@&quedlo M ELPAoMas sxubt rret ed. Jo4 om, £36h val ue
in order to_include the +/FH dependent 22Na+ absorption into the
eryt hrocyt eCTHHS T ﬁ%sne ﬁ“% PRE rIMRS MG oSS | ALiERé d%é%%%%v%¢ a

subst ance wasimged08$ DMID%andnturdd ;| sbbhetpean wad Ueﬁehndhh%t@kﬁsﬁﬁce of
the test c un r%) ressed as _a. percentage of this, contro|l val ue.

The percenﬁggg aggbrp on data w@PQCSP5FF§dO§§n1IB@éPEthnI%%T FL19%50 15
val ues wer ePwbfer ned Ibgubittiong tWes vataesied a cwonl i aear 39ficve fist ng t he

equat i f [ ( I et Ref.erences: 20 uni)llon et al.
(%993)ngl ié%ETﬁ%%% %n %rgﬁqiokf'égco Ieéﬁhn Fléﬁergég(l ﬂﬂ“J

Menbr ane Bi'dlet 12898 49“F?%%chllré%u%th{TlQSGPnPﬂ@GOleatIth@caé N&ci . USA

83: 9388- 93aRsEptbrgan rand Cangssa (190 Jqu¥amy anenBi ol 5418, J93- 214

- | 1995) Cardi ovasc. Res.
ggr d;%OEtZGS]!nCé 3191:819 noelloér?(S .271,1%20 ?%rclglbét?tona wa(s st )oppe by

addition of 800 pl of ice-cold stop solution (112 mM
15 MgCl,, 0.1 mM ouabain). The tubes were briefly stored
on ice. The tubes were then covered with Parafilm and
the red blood corpuscles were recovered by
centrifugation at 2000 x g and 4°C for 7 minutes. The
supernatant was aspirated with a home-made aspiration
20 apparatus, with which it was possible to aspirate 4
tubes next to one another simultaneously; spacer rings
on the further ends of the tips prevented the tips
dipping too deeply into the tubes and the pellet of the
red blood corpuscles being aspirated. All
25 22Na—containing supernatants and wash solutions were
stored and disposed of as radicactive waste.
The red blood corpuscles were washed three times with
900 pul of ice-cold stop solution, namely by repeating
the suspension/centrifugation step described above.
30 After the 1last wash, the pellet of the red blood
corpuscles was mixed with 200 pl of water. The tubes
were then treated with ultrasound for 2 x 30 minutes.
The macrowell tube strips were then taken apart and
each tube was put headfirst into an individual
35 scintillation tube; the hemolyzed solution of the red
blood corpuscles emptied into the scintillation vial as
a result of gentle shaking. Each vial was treated with
3 ml of the scintillation fluid Aquasafe 300 PS, and



- 35 Test results 1. HN Code ENMD 221960 HN 5 Di acetate; Code ENMD 221963
1C50 (NHE-3) =1 M3. NH H2 H-N Di acetate; 10 Code EMD 246326 | C50 ( NHE- 3)

=3 M

- 34 -

the vials were provided with closures and well mixed.
The radioactivity absorbed into the red blood
corpuscles was determined in a scintillation counter by
monitoring the B decomposition.

5 Per substance concentration, the determination was
carried out in triplicate. The mean of the count
determination in the presence of 10 pM EIPA was
subtracted from each value in order to include the non-
Na'/H'-dependent ?’Na’ absorption into the erythrocytes.

10 The mean of the remaining counts in the absence of a
substance was used as a 100% control; the mean values
in the presence of the test compounds were expressed as
a percentage of this control value. The percentage
absorption data were plotted semilogarithmically; IC50

15 values were obtained by fitting the values to a non-

linear curve using the equation
f(x) = 100/(1 + (IC50/x)"*n).
References:

20 Counillon et al. (1993) Mol. Pharmacol. 44: 1041-1045
Escobales and Figueroa (1991) J. Membrane Biol. 120,

41-49
Franchi et al. (1986) Proc. Natl. Acad. Sci. USA 83:
9388-9392

25 Morgan and Canessa (1990) J. Membrane Biol. 118,
193-214

Sardet et al. (1989) Cell 56: 271-280
Scholz et al. (1995) Cardiovasc. Res. 29: 260-268



- 36 4. Diacetate; Code EMD 246327 1C50 (NHE-3) = 3-4 M - 37 The
follow ng exanples relate to pharnmaceutical preparations: Exanple A
Injection vials 5 A solution of 100 g of an NHE-3 inhibitor of the fornula
1 and 5 g of disodi um hydrogenphosphate is adjusted to pH 6.5 using 2N
-hydrochloric acid in 3 1 of double-distilled water, sterile filtered,

di spensed 10 into injection vials, lyo PiTized under sterile conditions and
aseptically sealed. Each injection vial contains 5 ng of active conpound.

Exanple B: SUpposLLgiigs 15

o) NH,
NH, O NH

Code EMD 221960

IC50 (NHE-3) = 1-2 uM -

2.

o NH,
O NH

5 Diacetate;
Code EMD 221963
IC50 (NHE-3) = 1 uM
3.
NH
H,N o
NH O
_0
Diacetate;

10 Code EMD 246326
IC50 (NHE-3) = 3 uM



A mxture of 20 g of an NHE-3 inhibitor of the fornula | is fused with 100
g of soya lecithin and 1400 g of cocoa butter, poured into nolds and
‘allowed to cool. Each suppository contains 20 ng of active 20 conpound.
Exanple C. Solution A solution is prepared from1 g of an NHE-3 inhibitor
.25 of the formula I, 9.38 g of NaH2P09 2 H2O, 28.48 g of Na2HP04 12 H20O and
0.1 g of benzal konium chloride in 940 $% of doubled-distilled water. It is
adjusted to pH 6.8, made up to 1 1 and sterilized by irradiation. This
solution can,be used in the formof eye drops. 30 Exanple D. G ntnent 500
ng of an NHE*3 inhibitor of the fornula | are mxed with 99.5 g of
petroleumjelly under aseptic 35 conditions. - 38 Exanple E: Tablets A
m xture of 1 kg of an NHE-3 inhibitor of the fornmula I, 4 kg of |actose,

1.2 kg of potato sta 0.2 kg of talc a :\4.1 kg of nagnesium stearate
is conpressed in ac o gi fjl ets such that each tabl et

contains 10 Nf act at eqyfpbl ets 10 Tablets are
pressed anal ogous n coated™ " a customary nmanner with

a coating of sucro

NH,

Diacetate;
Code EMD 246327

IC50 (NHE-3) = 3-4 uM,



15 Exanple G Capsules 2 kg of an NHE-3 inhibitor of the formula | are
filled into hard gelatin capsules in a customary manner such that each
'capsule contains 20 ng of the active 20 conpound. Exanple H Anpoules A
solution of 1 kg of NHE-3 inhibitor of the formula | 25 in 60 1 of

-doubl e-distilled water is sterile filtered, dispensed into anpoul es,
Tyophilized under sterile condi ti ons” and aseptically seal ed. Each anpoul e
contains 10 ng of active conpound. WD 01/21582 - 39 Patent Clains 1. A

conpound ofpfhe fpcgi%@ix%g chgpn%%eos861gella%ei n W@)i Chp%grnllgcggtical

preparations:
Example A: Injection vials

A solution of 100 g of an NHE-3 inhibitor of the
formula 1 and 5 g of disodium hydrogenphosphate 1is
adjusted to pH 6.5 using 2N hydrochloric acid in 3 1 of
double-distilled water, sterile filtered, dispensed
10 into injection vials, lyophilized under sterile
conditions and aseptically sealed. Each injection vial

contains 5 mg of active compound.

Example B: Suppositories

15
A mixture of 20 g of an NHE-3 inhibitor of the
formula I 1is fused with 100 g of soya lecithin and
1400 g of cocoa butter, poured into molds and allowed
to cool. Each suppository contains 20 mg of active

20  compound.
Example C: Solution

A solution is prepared from 1 g of an NHE-3 inhibitor
25 of the formula I, 9.38 g of NaH,PO, - 2 H,O, 28.48 g of
Na,HPOs + 12 H;O and 0.1 g of benzalkonium chloride in
940 ml of doubled-distilled water. It is adjusted to
PH 6.8, made up to 1 1 and sterilized by irradiation.
This solution can be used in the form of eye drops.
30
Example D: Ointment

500 mg of an NHE-3 inhibitor of the formula I are mixed
with 99.5 ¢ of petroleum jelly under aseptic

35 conditions.



25 R1, RO in each case independently of one another are -C(=NH)-NHzr which
can al so be nonosubstituted by -COA, -CO[C(R6)zln-Ar, -CODA, -OH or by a
conventional ami no protective group, NHC (=NH) -NHz, -CO N=C (NHz) 2r
{~N~C {VN'p 1 HN-~ Oor N=~, CH3 Rz, R3, R5 in each case independently of
-one another are H, A, OR6, N (R6) zr NOz, CN, Hal, NHCOA, NHCOAr, NHSQRA,
NHSOzAr, COOR6, CON (R6) zr CONHAr, €3, -COAr, S (0) nA, S (O nAr, -0- [C
(R6) z]mCOOR6, - [C (R6) z] p-COOR6, -0- [C(R6) 2] mCON (R6) zr - [C

R6) z] p- r -0: . [C (R6) zImCONHAr or - [C (R6) z] P-CONHAr, X is
E [C (R6) ;?’yﬁ’g‘&écé&&%#ts [C (R6) z] n-0-- -0- [C(R6) z ] n-, -COO,
-0O0C-, -CONR6- or -NR6CO-, - 40 Re6 |s H A or benzyl, 5 10 Ais alkyl
havi ng 1-20,C in i ch.,ane ou an re Iaced by 0 or
S at o?ns or By %&%@&6 O\gpo&pskgan &or af’? g% P’i}éﬂﬁ) %Olfep‘?gcea By F, Ar
i s phenyl ofonaphehyl, dichoifs lmstudbsti t dt.@d kor ebneotadic etarch,

(TS U, e M RO BT el oM O

S (O nAr' compresse in a customary manner to give tablets such

that each tablet contains 10 mg of active compound.

Example F: Coated tablets

10
Tablets are pressed analogously to Example E and then
coated in a customary manner with a coating of sucrose,
potato starch, talc, tragacanth and colorant.

15 Example G: Capsules

2 kg of an NHE-3 inhibitor of the formula I are filled

into hard gelatin capsules in a customary manner such

that each capsule contains 20 mg of the active
20 compound.

Example H: Ampoules

A solution of 1 kg of NHE-3 inhibitor of the formula I
25 in 60 1 of double-distilled water is sterile filtered,
dispensed into ampoules, lyophilized under sterile
conditions and aseptically sealed. Each ampoule

contains 10 mg of active compound.



15 Ar' is phenyl or naphthyl, which
trisubstituted by A, OR6, N (R6) 2r
CORE or S(OnA, 20 Hal is F, Cl1, Br

is 1l or 2, and its salts and sol vat
-conpound as_ ¢l aj in claim1l a)
3'-(3-cardeSnsggggahgnoxynethyI)b

3' - (3-carbam m doyl benzyl oxy) bi phen

3'-carbaninidoyl-5-(3-carbamlﬁtﬂﬁgégﬁpQﬁy

acid;, - 41 d)
N-[ 3' - (3- guani di nocar bonyl phenoxyne

nethyl [3'-am di noz8mbduali dinpphen
[ 3' -am di no- 5- (4- am di nophenoxynet h

in each
10

be

another are
monosubstituted
-CO-[C(R®) z]n-Ar,

i's unsubstituted or nono-, di- or

NOzZ, CN, Hal, NHCOA, COOR6, CON (R6) 2r
or I, nis O, 1or 2 25 mis 1lor 2, p
es as NHE-3 inhibitors. 30 35 2. The

phehy | = 3car boxan RGT/ERHO/08616

yl - 3car boxam di ne; c¢)
ég%gwl)biphenyl-3-carboxy|ic

t hyl ) bi phenyl - 3- car bonyl ] guani di ne; e)

hyl ) bi phenyl - 3-yl oxy] acetate; 5 f)
SrY BT Bnany

of
which can also

by -COA,
-OH by

case independently

-C (=NH) -NH,,

one

-C00A, or a

conventional amino protective group,

NH-C (=NH)
15
{‘\x¢N‘o

HN or

0

RZ, R3, R® in each

another are H,

Hal,
COOR®,
S(0O)nA,

NHC
20

- [C(R®) 7] p-

CON (R®) 5,

—NH2, -CO-N=C (NHz) 27

{~ Mg
\Hg=< |
CH,

of one
NOZ, CN,

case independently
A, OR®, N(R%,,
NHCOAr, NHSO,A, NHSO,Ar,
CONHAr, COR®, COAr,

~0~-[C (R®) 2] n~COORS,

-0-[C (R®) 2]1n—CON (R®) ,

OA,

S(0)hAr,
COORS®,

- [C(R®)2]p-CON (R®),, -O-[C(R®),],~CONHAr or

- [C(R®) 2] p-

25

is
-0-[C(R%),
-NR®CO-,

-[C(R®

CONHAr,

- [C(R®) 2]1,-0-,
-00C~, ~-CONR®-

~-CR®=CR®-,
-C00-,

)2]1"1_1

]n-/ or



3-yloxy]acetic acid, and its salts and solvates as NHE-3 inhibitors. 10 3.
Use of the conpound of the formula | as clained in claiml and its
physi ol ogically acceptable salts and/or solvates for the production of a
medi canent for the treatnment of thronboses, ischem c conditions of the
-heart, of the peripheral and 15 central nervous system and of stroke,
ischem c conditions of peripheral or@aﬁ@ and linbs and for the treatnent of
states of shock. 4. Use of the conmpound of the formula | as clainmed in 20
claiml and its Rbysiologiggl%y 2pc%pE@bleJ§alts and/ or solvates for the
production of a nedi canent "for "u e %'n §ﬁf§1dal operations and organ

transpl antation and for the preservation and storage of transplants for
surgi cal nmeasureg. 25 5. nd of, t he la. | as.clained in
claim1 and its %hysio|ogH§§|ﬁ§“§€§e§§gEﬁ§ ga?%% gn&%gbggoFVEtgle r the
production of a nedi cament °P6r OFh& WS dat-m@oudts diajedsesreéplapnédhbygel | 30
prolifersation is a primaryoorogecondarymsause, ber 1@@gkﬁgatnsggu 4
prophyl axi s of disorders of the |ipid netabolismor disturbed’respiratory
drive. 6. Use of the conpo@R8/8F the fofkMs ks be gerd@aed 3 daim 1 and
its physiologically acceptable salts and/or solvates for the production of
a nedi canent for Ehe treatggnt OL %sEhenic kidne% ifchenic, - 42

i ntestinal disordérs or fof t hePBFBEhy| alfs of2BEEP¥Ior cHROAPc ki@ney

di sorders. 7. A pharnaceut bpabbptépateti on,ochar acirer+,zed idi-5 that it

containg at least one NHE-3.i80LBLEQLLRY by A, ar’, ORS, oar’,
N(R®),, NO,, CN, Hal, NHCOA, NHCOAr’,
NHSO,A, NHSO,Ar’, COOR®, CON (R%) 5,
CONHAr’, COR®, COAr’, S(O),A or S(O),Ar’,

15 Ar’ is phenyl or naphthyl, which is
unsubstituted or mono-, di- or
trisubstituted by A, OR®, N(R%,, NO,,
CN, Hal, NHCOA, COOR®, CON(R®),, COR® or

S (0)nA,
20
Hal is F, Cl, Br or I,
n is 0, 1 or 2,
25 m is 1 or 2,
P is 1 or 2,
and its salts and solvates as NHE-3 inhibitors.
30
2. The compound as claimed in claim 1
a) 3'-(3-carbamimidoylphenoxymethyl)biphenyl-3-
carboxamidine;
b) 3’-(3-carbamimidoylbenzyloxy)biphenyl-3-
35 carboxamidine;

c) 3’-carbamimidoyl—5—(3—carbamimidoylphenoxy—
methyl)biphenyl-3-carboxylic acid;



clainmed in claiml and/or one of its physiologically acceptable salts
.and/ or sol vat es.

- 41 -

d) N-[3'-(3-guanidinocarbonylphenoxymethyl) -
biphenyl-3-carbonyl]guanidine;
e) methyl [3"-amidino~5- (4-amidinophenoxymethyl) -
biphenyl-3-yloxylacetate;
5 f) [3'-amidino-5-(4-amidinophenoxymethyl)biphenyl-

3-yloxylacetic acid,
and its salts and solvates as NHE-3 inhibitors.

10 3. Use of the compound of the formula I as claimed in
claim 1 and its physiologically acceptable salts
and/or solvates for the production of a medicament
for the treatment of thromboses, ischemic
conditions of the heart, of the peripheral and

15 central nervous system and of stroke, ischemic
conditions of peripheral organs and limbs and for

the treatment of states of shock.

4. Use of the compound of the formula I as claimed in
20 claim 1 and its physiologically acceptable salts
and/or solvates for the production of a medicament
for use in surgical operations and organ
transplantation and for the preservation and
storage of transplants for surgical measures.
25
5. Use of the compound of the formula I as claimed in
claim 1 and its physiologically acceptable salts
and/or solvates for the production of a medicament
for the treatment of diseases in which cell
30 proliferation is a primary or secondary cause, for
the treatment or prophylaxis of disorders of the
lipid metabolism or disturbed respiratory drive.

6. Use of the compound of the formula I as claimed in
35 claim 1 and its physiologically acceptable salts
and/or solvates for the production of a medicament

for the treatment of ischemic kidney, ischemic
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intestinal disorders or for the prophylaxis of
acute or chronic kidney disorders.

A pharmaceutical preparation, characterized in
that it contains at least one NHE-3 inhibitor as
claimed in claim 1 and/or one of its

physiologically acceptable salts and/or solvates.



