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VD 2005/ 054195 PCT/ EP20041013153 Met hod f or produci ng
3-0x0-2, 3-di hydro-1 Hi soi ndol - 1-yl )acetyl(guanl di ne

WO 2000pp419% ves The present invention rel ates R GRE3153
for preparlng (3-0x0-2, 3-di hydro-1 H isoi ndoI

Methodsthér&%gltg o4 dh)'}.dq g?@:’- V Q%&ﬁggi-ﬁyl)agﬂtglgyanidine derivatives
derivatives or 3- (2- car banmoyl phenyl )acrylic ester :

derivatives as internediates, to a process for
The prespot inuenticsgdlatesdn precasseb dor prepaning (Bevkoed, 3ditvydroid-

p ccordin the.i tion
isoindoif ety BG 8t e htiver 3in BRI 807 Radibygrog iisainsigh 1-one
dertvah@@.i d)r\/@-f(ﬂ b@%&ﬁoﬁlbﬁeﬁﬂ{j IR dstdPdarivathbEas! lﬁi@rMeHﬁsﬁés to a
and are described in / EPO3/ 05279. However, the
processsiph opticrd geselution.ianstialsa de intpenediates ofdbaintoeessi aﬂogmag to
ures, which entails costly and inconvenient
the'"“%%ééTatlon processes and reduces the yield of the
deS|red conpound. Hitherto it has only been possible
to obtain the isoners by costly and_i nconveni ent
(3-Oxo-2r-dibyelsy 'dﬁﬁ‘i"@dg]eb'é{”%?mgu@ﬁlcﬂm ﬂﬁr'V%Wcﬁfttge formula '
However, the substance thr@pghput is restricted in
chronatographlc separ ati ong|. I_ere Is therefore a
great interest in finding-Tegro gctlve preparati on
processes for (3-o0xq-2, 3-di hydro-
H- i soi ndol - 1-yl a 'gbge deri Vatives and
processes for 2 ' e enantioners. The
i npr oved, reglosele tive preparation of the racemc
(3- 0x0- 2, 3-di hydr 821 H-|39'ndoI-I-yI)acetnguanldlne
derivatives succeeds by two independent routes which
are shown in schene 1 and schene 3. The resolution of
are NHE hinhizitesand sare wesesined byPCiTyisPa3056249i dowaset, fiee spimtheses
ated D- .or L-tartaric ,acjids, .as sHomn in

describ@iL {1 10 (QREP B RS EamaT [l rv Sfich STiaiR Gty Badi i
1nconveﬁ@n?§éﬁaf%§ﬁ PrOEESE SIS RANEEOIRY yiBRKSSthBRRS BH @ompound.

substanti al conversion of the racermte to the desi red
HItheFtOel’iélﬁB|thyebeefmeS§!biﬁc©sQiﬁamrtbatl$anet$ nalsiostly hod dmemivenient

repar.ation . af ena nmeric enriched qgr
chroma@lglﬁq l%ﬁgpgggppy% it £4PR é){%’”ﬁﬁfyﬂ} smﬂ)stance throughput
is restridtet n.rs@mmmtograﬂm@msamml di ne derivatives. The

novel processes now nake possible the sinple

preparation of |arge anmounts of substance of the

There isSRBRISRCS GPlatdntolEstlif TG rbgfeldiive RIMSLLHGH pPé@sRes for

(3-ox0-2,3-dihydro-1H-iscindol-1-yl)acetylguanidine derivatives and processes for

recovering the enantiomers. The improved, regioselective preparation of the racemic
(3-ox0-2,3-dihydro-1H-isoindol-1-yl)acetylguanidine derivatives succeeds by two
independent routes which are shown in scheme 1 and scheme 3. The resolution of

the racemates succeeds by crystallization as the salts of 2,3-O-acylated D- or

- L-tartaric acids, as shown in scheme 5. Gentle base-catalyzed racemization of the in

each case undesired enantiomer makes possible substantial conversion of the
racemate to the desired enantiomer. The processes mentioned enable the simple
preparation of enantiomerically enriched or enantiomerically pure (3-oxo-2,3-dihydro-
1H-isoindol-1-yl)acetylguanidine derivatives. The novel processes how make

possible the simple preparation of large amounts of substance of the compounds of




The present inventi on thus relates to a process for
preparing conpounds of the, formula I RL N-R3 where
R1 and R2 are each indepengently hydrogen, F, d,
trifluoronmethoxy, 2,2,2-trifluoroethoxy,
the foﬁﬂl_]lé i Hﬁrtﬁgﬁ{dué'tﬂa!%calez trifluoroethyl or alkyl having
10 or 4 carbon atons; R3 is A k-R4 or
trlfluororrethyl Alk is alkyl having 1, 2, 3 or 4
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formuiamd salts thereof; mhlch conprlses as shown in schene
1, v RLRL VI | Scheme 1 a) formylating the am de of
the fornula IV and then cycf 2| H-t o the conmpound of
the formula VI, b) reacti conmpound of the
formula Vi Mﬁth an al koxy arb@nylﬁﬂthylene-

tri phenyl phosphor ane a 1 -al koxy-1

-trimet hyl sil oxyget OrNwR8h a trialkyl 5
phosphonoacetate to the conpound of the fornula
VI1, and c) reactipg the cgnmpound of the formula VI
with guanidine to give the conmpound of the formula I
where, in the conpounds of the fornmulae IV, VI and
VI,

R1 and R2 |
are each independently hydrogen, F, Cl, trifluoromethoxy,
2,2, 2-triflucroethoxy, triffluoromethyl, 2,2, 2-triffuoroethyl or alkyl having 1, 2, 3
or 4 carbon atoms; . ‘
R3  is Alk-R4 or triflucromethyl;
Alk  is alkyl having 1, 2, 3 or 4 carbon atoms;
R4 is hydrogen, trifluoromethyl or cycloalkyl having 3, 4, 5, 6 or
7 carb_on atoms; |
and salts thereof;

which comprises, as shown in scheme 1,

Scheme 1
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Rl to R3 are each as defined in fornula | and 10 R5 is
al koxy having 1, 2, 3 or 4_carbon atons; and salts
thereof. The invention al s® provi des a process for
preparing conpounds of the fornula I where 15 Rl and

a) forrr{:‘)fa}tar g%ghggsﬁ 3 den %K{ pﬁaltﬁ%ﬁa 8%?'1?55%(},0’ the compound of the

: formuié wfl uor onet hyl , 2, 2 2-trifluoroethyl or alkyl having

3 or 4 carbon atons; R3 is Alk-R4 or
b) reaotlﬂgfth@ spmpeundiof trfosmula ¥l witkyan alkoxyrgroonyimethyigne-

tiphenGBhBSERGIARET i, SHI CRFREb s uhARRO BY bl 2 g

phosplificagetdie tegive thBebaipbundsofihetermulasahend 2, 4 ||
+ 2N R3 11T IV OH V Schene 2 VI a). the conpound of

c) reacting the campgund of the tosmuiasViliwith guanidinede give theecompound of

la Ill to give 5 the amide of the formula IV, b) .
theforr{nﬂfd@m de of the formula IVis fornylated at the
where, mtﬁmemponn@mofmetfoanamedb’ MandtVign to give the

R1to F\t3 altg/ ea m d%e? ne Pnefofrr%LFuJ ant}/

R5 is alkoxy having 1, 2, 3 or 4 carbon atoms;

and salts thereof.

The invention also provides a process for preparing compounds of the formula |

where

'R1 and R2

are each independently hydrogen, F Cl, trifftuoromethoxy,
2,2 2-trifluoroethoxy, triflucromethyl, 2,2 2—tr|ﬂuoroethyl or alkyl having 1, 2, 3
or 4 carbon atoms;
R3  is Alk-R4 or triflucromethyl;
Ak s alkyl having 1, 2, 3 or 4 carbon atoms;
R4 is hydrogen tnﬂuoromethy! or cycloaikyl havmg 3,4,5, 6 or:
7 carbon atoms;

and salts thereof;

wherein, as shown in scheme 2,
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c) the fornyl amde of the formula Vis cyclized to
“the conpound of the formula,Vl, d) the conpound of
the formula VI is reacted wth an 10 '
al koxycar bonyl net hyl enetri phenyl phosphorane, with a
1-al koxy-|-trinmethylsiloxy- ethylene or with _a
trial phaosphonoa ate to give the ¢
s |°>§nd-_9 e) CIt%ﬁéﬁsonrpound of "t he
r eact wi tth guani dine to give the conpound/ of the
f or Rl ad, @5 where, in iy he conpounds of fRe formi ae
I, 111,71V, V, VI and VII, Rl to R3 are eacl as
defined in fornula |, R5 is al koxy having 1, 2, o or 4
carbon atons a q%ﬁ, Br, OH or al koxy havifpg 1,
-r3 and salts thgreo

conpound of. la Il is typicalTy ed, In
an inert sol as an ether, hydrogarbonior
hal ogenat ed Qear bon, for exanple di@ﬁloggnephane,

at a tenperature between -30C and the boiling point
of the solvent, prefgerably at RT, wth an a(m.nq\uq)zf
the fornula I'l'l, if [pppropriate in the presejice pf an
activating agent, gi ve the am de of e Normu,a
I'V. The ortho- lation may, for exa be carried

out by initi chargi.ng an al kyl -
for exanpite ) ﬁl ?‘bhi um conp tnd, J2 y
t-BuLi, with/a” cokipl ex |igand, preferably WMEDA in
an inert sd2vent séth as an ether of? 10 hyoq)ocar bon,
for exanple THF, at @ tenperature between -100C and
0C, preferably between -80C and -50C. Then, the am de
‘of the forrmula IV is adde and deprotonation is

ef fected over a period @E¥Z 10 mi nutes and 10
hours, preferably between 10 m nutes and 60 m nutes,
at a tenperature between -100C and 0C, preferably

a) thelwonmpermd-afoie: fordhuls Qs réatied guithrthe yamiaefod tgy fartriuta 111 to give
th aﬂent 1% F@?fﬁ?abl y DMF, is added and reaction with

€ ami 805}%‘% & tected at a tenperature between -100C
b) the edéSF thedfopir@iaiY ¥ BRhVBEY aBBE Githo-pEsiiD RIMPRS dhides-

function to give the formyl amide of the formula V,

¢) the formyl amide of the formula V is cyclized to the compound of the formula VI,
d) the compound of the formula VI is reacted with an
.alkoxycarbonylmefhylenetriphenylphosphorane, with a 1-alkoxy-1-trimethyisiloxy-
ethylene or with a trialkyl phosphonoacetate to give the compound of the formula VI
and |

e) the bompouhd of the formula Vil is reacted with guanidine to give the compound
of the formula |,

where, in the compounds of the formulae 1l Ill, IV, V, VIl and VI,

R1 to R3 are each as defined in formula |,

‘RS is alkoxy having 1, 2, 3 or 4 carbon atoms and

Xis Cl, Br, OH or alkoxy having 1, 2, 3 or 4 carbon atoms;

and salts thereof.
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complexdigapdcpefra

and de@r{q S '@@ ig e

Preference is given to |leaving the solution to cone to
RT after addition of the DMF over a period of from 10
mnutes to 3 hours, for exdnple within 30 ninutes.
Anmi de of the fornula V fornmed as an internedi ate

ener cI| direct to the isoindolone 20 of
- Thec rﬂﬁh% qymuiaflds t %?a{%ﬁaﬁf@dom amnarbsoluent suchjas an

enet ri phenyl pho orane in an I ner
temperaturahebyten 307 damd thebioiling poimd bb thensdleehth prxfordipainRT,

with an g S B forip Bl it aBfroPriaUB b aresepcerad bagvatng agent,

to g,vew%ﬁdbgp@eqaqng@qvbm ling point of the solvent, or
with a tri(CLl-C4)-al kyl phosphonoacetate in the.

presence of a base, for exanple sodium hydride, in an

ether, I:if@?ﬁ%frgow'df!ﬁa deﬁ%t%f‘&gﬂb POERER Whkmiple tdtcsh(ljc?rorn?‘.h:ane,hat a

The oﬂhg?fgé’gﬂg :(\érg H{ﬂyz eggaai\?}cﬂ e%E&l%&gg,%{qg)%mtlaﬁy clc"n)argmg an alkyl-
metal chbmpdlindefdi@xuaipiaas, allqﬁhtﬁmh? PQEHG SpreRSHRABHG, At a

the boiling point of the solven preferably between
Bly WEDAdn poiimert golvehtesmh gean ether or

hydrocﬁ‘bbﬁr fb?tex\élﬁ'lpﬁe THFe at 3%191%8@[{]1% Béthe%% 185%'3?1@6 d S

preferahly(tféiw@ém ~BORG lamddy--S6°C, ITmeh hiHesarhipeysitthy femeulanvtidadded
ece ofﬁa Lewis acid,  for exanple titanium

eriedevey Bsperind hbatween: 1) minutgs andehG hg{x)rs
preferaﬁ@r' B@%ﬂbeﬁ "I@hﬂﬁ‘i%teé‘ﬁn@ Bb‘?ﬁl u{l}%]d 595 "i‘ér‘ﬁ Erﬁﬁr@ﬁé@&%‘ﬁaﬁ Bd°c

drocarbon, for exanple [ or omet ane
and 0° (E eprpf-ﬁfab!wt@tWQen\eéWCmﬂ -dCt Bebbeqdlentty pcfonhyiatmg lagent,

proferaBSFEL s AAFLEAARIacTbg e B5HAS B Sr S el
betweeh o 007G aNd HOP@ypI@eﬁaﬁﬁPE@tﬁbew —Bgmﬂh)folﬁﬁpt@ihﬁ&rﬁﬁﬁéses :
with 5 guanidine to he acyl &uanl di ne t he

Preferenge igixen to iﬁeeﬂngeﬁ@ts !qrstomc&net@ Tyaféerfasiﬁlw phtheHdMF
overa @H{gﬁfoft%}ﬂ E)eii ?15H é;)ba;gwg @{ﬁl@ gﬁtrﬁlr@r ost IArrude of

the fomaxafmfoemedrast mlﬂt@@ﬁéd@@ géndrhlﬁ/ Opilibes dretey td fherisbindolone
VI1; RB=0CH3) with guanidine, useful solvents have

of the forguila Mbund to be net hanol , i sopropanol or THE at
' tenperatures of from 20C up to the boiling tenperature
of 10 these solvents. In nost reactions of conpounds

The isoiidotdne dfdhetibranith Vive tdacted withreefC1-Qudvalidixyearbonyl-
operation is effected, for exanple, in aprotic, inert
methylegl@tmlphbeph@ﬁaalﬁpn @n isetisolvesit sicaas BHFgther, hydrocarbon or

nalogerudd BREYFERE 15 Rl JBRe LA S oral e oot Rhane
the boilidg ;ﬁ)uﬁQif‘ftﬁélboiv@ni rmeﬂee@mylb@auéén 20UTBAH ARG b@flmb'“rﬁ)mt of the

formula VII| with guanidine. In the reaction of
solvent,fiwibua de(Co-Culralkyl phosphonoacetate in the presence of a base, for

example sodium hydride, in an inert solvent such as an ether , hydrocarbon or
halogenated hydrocarbon, for example 1,2-dimethoxyethane, at a temperature
between 0°C and the boiling point of the solvent, preferably between 20°C and the
boiling point of the solvent. Alternatively, the isoindolone of the formula V! is reacted

with a 1-(C1-Cg4)-alkyloxy-1-trimethylsiloxyethylene in the presence of a Lewis acid,

for example titanium(1V) chloride or trimethylsilyl triflate, in an inert sotvent such as

o an ether, hydrocarbon or halogenated hydrocarbon, for example dichloromethane,.at
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15 formula VIl with salts of guanidine, for exanple
guani di ne hydrochloride, the reaction is typically
effected in the presence of a base, for exanple

pot assi um tert-but oxi de, sodi um net hoxi de or sodi um

a termp Bt (A0 P BVBendHEet Aot rsferpbat

- temperbRird@RtwgS-807¢ ahe 20P0i(Bynth. KoinivuAf 1987, BRIyent . 20

In addition to the carboxylic esters of the formula

VIT, it is also possible to use further activated
Tho o< o SRR 0P £45cd 885 by Bty Bl hpenlatyi

guanldmertb@n;é the amﬂgtdimﬁae of Ae frulal.i U efactiba is preferably
oxylic acid with, for e DCC can al so

effectegdin 3@ Bannenknowe tQ iose %l%'ieeaiaigglham P PrRtic cara'wrfafé: polar
but lneﬂ ?@%‘il@ @ol\fénf rlforo@éﬁﬁfle KAAKB rb&ct kE\o S&ha thbth P'eét@r ffaﬁplula

mtne ’parent car IC es ers o

VI; RS#OOHg)aN’tﬂ guamldfneo msefud sobrentsslpmmjbe@ faumdbloxyd inethanol,

acids which can be obtained fromthe esters by

isopropeast enhHY atjiempeyites olirenR0°Cai tr thesbailing teniperature of

R I

guanidine! 8p&iation is @ﬁécteﬁhfd?mxaﬁfb@ﬁﬁ%@raﬁb @i@'&ﬁbﬁeﬁh@fﬂﬁéﬂample
Third Edition (John Wley & Sons, 1985, p. 350

ethers py@ras 4 Hi, dijpethaxypihses qrmlg%&wq”w vzatﬁayﬂ eﬁoebe used
when uﬁ@\i‘% ﬁ%ﬂ)‘%eé(ﬁé %Sﬁ:?e? 6 Eﬁ&ﬁ]ﬁ% NSORE IHAUPUS An thétrQMO?leof

e reacti oh mxture nmay be effected
compoamgs of thetfermpulacés svithtarsidiib.eintoe kepctanﬁof u:cfmplmmdsecaf the

formutagf il nmiciug T sKagiRls adeniine Toidoeiandd, i Fesction

is typIC§|W SffEited Wﬂf&/ pl%rseﬁ&é( of al Hdséafdr@%aﬂﬂ:ﬂe adEiih Qé?@lb)atomde

dryl ngs. he starting conpounds of the formulae I
soduumamethomdaamresaxhwmtbo&rieylmmealmdvmt stigh asbe prepared

dimeth KR, WRFL bRy Bl B oAk bBrioth RO 0503 T

~ boiling pint bethd solvéwg. art. Al so cI ainmed is a process for

preparing conpounds of the fornmula I O NH2 10 where
Rl and R2

In addition to the carboxyiic esters of the formula Vi, it is also possible to use further
activated acid derivatives in the reaction with guanidine, for example carbonyl

chlorides, carboxylic thioesters or carboxylic anhydrides. An activation of the

| carboxylic acid with, for example DCC can also be effected. The activated acid

derivatives can be prepared in the manner known to those skilled in the art directly

from the parent cérboxylic esters of the formula Vil or from the corresponding
- carboxylic acids which can be obtained from the esters by customary hydrolysis

methods. A series of suitable methods for preparing activated carboxylic acid
derivatives are specified with citation of source iiterature in J. March, Advanced
Organic Chemistry, Third Edition (John Wiley & Sons, 1985, p. 350).

The process steps described in scheme 1 and 2 may each independently be effected

continuously or batchwise. A workup of the reaction mixture may be effected at any
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are each independently hydrogen, F, O,
trifluoronethoxy, 2,2;2- trlfluoroethoxy '
trifluoronmethyl, 2,2,2- trlﬁluoroethyl or al kyl having
1, 2, 3 15 or 4 carbon atonms; R3 is Al k-R4 or

ot the bt AT i o Tt Bl 15 pocucts

effecte@ g It@@bhytbrﬂw 'n'ﬂﬁhé%%cﬁas@xﬁéctﬂn G QQ;Ear%hBHB 20

and salts thereof rises, ‘as shown I n scheme

chromaaogramhynrmsmﬂtzaﬂonmﬂm @!smmﬁﬁ/dwmgsm a) reacting
the amne of the fornmula | X via a diazoniumsalt with
an al kyl acrylate to give the cinnanm c acid

The staggﬁgti ﬁghpﬁﬁn@sf of the fbahikkeal Zhd 1IPhrd §6§ﬁh\é?9|ah? ﬁvﬁm@ BRean

ormula XI with the ani ne of fornula |
be prepaied areerding tgueirin @ similapmginner tmthaazm:ga%eﬂ demb@ﬂ in e

. 0 e.compounds of the fornul ae
lzteratunfflélrgﬂaﬁng?{a%ﬁﬁ%}ge Egi'n?%ﬂhg'%a each as defined in
formula | and R6 is al koxy having 1, 2, 3 or 4 carbon

atons; and salts thereof. 10 The resent i nvention
Also clajmed is gIRipeasy for @rwm@om@@umﬂae@f)athsrfgﬂw@ lcompounds

of the 0

s

N” "NH,
o

R1 N—R3

R2 0
-~ where
R1 and R2

are each independently hydrogen, F, Cl, trifluoromethoxy,
2,2 2-trifluoroethoxy, trifluoromethyl, 2,2 2—tnﬂu0roethy| or alkyl having 1, 2, 3
or 4 carbon atoms;
R3  is Alk-R4 or trifluoromethyl;
Alk  is alkyl having 1, 2, 3 or 4 carbon atoms;
R4 s hydrogen, trifluoromethyl or cycfoalkyi having 3, 4, 5,6 or
7 carbon atoms; |

and salts thereof:

- which comprises, as shown in scheme 3,

R1

Scheme 3
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formula | where 15 Rl and R2 are each independently
hydrogen, F, O, trifluorogethoxy,
2,2,2-trifluoroethoxy, trifluoronethyl,
2,2,2-trifluoroethyl or alkyl having 1, 2, 3 or 4
carbon atoms; R3 is Alk-R4 or trifluoromethyl; 20 Ak
is alkyl having 1, 2, 3 or 4 carbon atons; R4 is

a) rea&tmgrtﬁg Sfnink Of the fIreiRs DY Viatd driehRh Kt \mvarns:k?:, adylate to
7 carbon atons; and salts thereof; wherein,

give the'sirgmemic a0 denrativenf thedomdapNRe 11 RL R2 X |

o e st er B ra B A FE 8 e Pl T i

guanidiftetoddive thehcyifeanidine of the formula |,
where, in the compounds of the formulae Ili, IX and X,
R1 to R3 are each as defined in formula | and
"R6 is alkoxy having 1, 2, 3 or 4 carbon atoms; |
and salts thereof. '

The present invention also relates to a process for preparing the compounds of the
formula |

" where

R1 and R2

are each independently hydrogen, F, Cl, triﬂuoromethoxy,
2,2 2-trifluoroethoxy, trifluoromethyl, 2,2 2-tr|ﬂuoroethyl or aIkyI having 1,2,3
.or 4 carbon atoms;-

"R3 is Alk-R4 or trifluoromethyl;

Alk s alkyl having 1, 2, 3 or 4 carbon atoms; |
R4 s hydrogen, trifluoromethyl or cycloalkyl having 3, 4, 5, 6 or
7 carbon atoms;

and salts thereof;

25

wherein, as shown in scheme 4,
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formula I X, 5 b) the amne of the fornula I X is
converted to the diazoniumsalt of the formula X,- c)
the diazoniumsalt of the%ornula Xis reacted with an
al kyl acrylate to give the cinnamc acid derivative
of the forgula XI, d) the compound of the fornmula Xl
i's convertgd to. the am de of the fornmula XIl and e)

t he conpouihd,-of the formula Xl nverted to the
ReyH4 di ne of the~formgla 10 either by
‘convekiFngAPe conmpound of th Ca Al in the

the formula | (alterpgtive A), or, after forhation of
t he i soi ndol on Nvative of t he fornula-
pTESENCE Of1: ase, fromthe conpo
formula XIl, b ting the COPW
formula Xl llgto thelester of the tor
subsequent |y yxfeaeﬁing W th guank&'ne tof give the
acyl guani di ne of the fornula I (alternaflvellB), or by
converting the comp@und of the formula Al in the,
Pqﬁépnce of a stro se to 5 the ester of thg
drmul a XI'V and siibsequently by reacting with
Whni di ne to acyl guani df*n¢ of t he forgu
(aIternaRrve- - or by dlrectly r eaRt-E juisli[ale
of the fornu 2Pt €3
a base w t Ro'siul f;aneously proceedlngRguan%h,uion and
cyclization to glveRBhe i soi ndol one of the formula I
(alternative D),, 10 where, ~Q t conmpoundsj of the
formulae VIII, IPpg X, A X11,-°X111 and XIV;IBRl to R3
are each as defigned in ;gpﬁﬁfé Ican\ R6 andy R7 are
each i ndependently al ko having 1

2; 3 or 4 carg
atons; and salts theaseof 15 The nitro conpoundg! of
the formuila Vi1l may/be MNsduced by known net hofs (Ror
exanpl e described A n ,\He{{ben VEIC  Met hog

or gani schen ', Vol uhd, X771, I\Nro -
Il, GeorRy VA TRY Stuttgart, 1957,/p7 36Rff) to
'the anilin formula I X Preferéﬁceis & ven to
catal yti c Rydrogenation, for exanple wusing Pd/C, for

exanpl e. using 5% Pd/ C or 10% Pd/C, in a sol veflY, for

exanpl e an Scheme 4

a) the nitro compounds of the formula VIii is converted to the amine of the

formula IX,

b) the amine of the formula IX is converted to the diazonium salt of the formula X,
c) the diazonium salt of the formula X is reacted with an alky! acrylate to give the
cinnamic acid derivative of the formula X, _

d) the compound of the formuta Xl is converted to the amide of the formula X} and

e) the compound of the formuia Xll is converted fo the acylguanidine of the formula i,

-either by converting the compound of the formula XI! in the presence of a base to the

isoindolone derivative of the formula XlIf and subsequently by reaction with

_:guanidine with activation to give the acylguanidine of the formula | (alternative A), or,

after formation of the isoindolone derivative of the formula Xilt, in the presence of a
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20 al cohol, preferably ethanol, under a hydrogen

at nosphere of from| bar t 200 bar pressure,

preferably froml| bar to bar of pressure. The

subsequent di azoti zation of the aniline of the formula
base, fichn e BOMBELAR I forkflé oo, BY bk fifie efokimg s ihe

formula Xl &btheudster dithe fohmuidi Xxoamd ﬁubs&qudnﬁglbfy refacling with
exanpl e HBF4 or HPF6, preferably ‘
guamdg;@am'\ée thepaeylouaniding qfﬁae&r&@adéaibematw Ba,. Qre

by confefEhg e chrbshiBordhe i ARG ALHB BARIESA s S0gBse o

the esteCobitne fabroula3lVwed dubaequamiyiqd feacfing ithfguamidiae o the

th Ci-A4 | kyl
acylgugrals aéhzygﬁr"g‘?@f‘zg?@el <V:\£IP'"yI a?e( int Leapr gsence
by dlreEfIy ?eeé}gtlg ol gﬁhlc%tﬂ;% ﬁfrﬁﬁﬁé i \)hth g%@lﬂﬁ%@g thk tF’i‘esence

of a base Immlmqﬂaeeemﬁh Ipyomdmguaﬁyaahm aa¢cycl¢zajmdotgm the

.|somdogcg}1az‘3€% gfa{'H&Pﬂﬁéhvat Let Egrr%éuagr g}“ ?hieq f.orTrr]neJI a

where, >ﬁh tﬁ@&oﬂﬁﬁogﬁ@y@f t’r%otohﬂuldéwmamdx Xf, Xiheii anau®, X! |
met hods known to those skilled in the art,
R1 to Ii%a

feepadh gs gefined imtorauiail 8t ori de or with the aid of

o and X T oo AR Re SEOFE H T,

and saltdehgreafcti on m xture directly to the ester of the
formula XIV, i.e. the reaction of the conmpound of the
formula XI to give the ester of the fornula XIVis

The th@&ér‘nEgHR&L%of thePBfmalPPHi %Ekgxe' ey u@@d %%vﬁl' r?’x@ﬂ{ods (for
nder "basic reaction co |t|onso am de formation

examplerdedeoeibes in iAot baem\Weyl nlpthreddor dergirganisoben Bhemia!, \plame

xut, MR B P oY B BB 385 ™S00 o e
aniline P BfiuldDC FRERITEAEWis! dﬁ]@eﬁ m%m:cqydréé%d‘t@fnmﬂr%xﬁmple
directly to the conpoun fornmul'a

using ReiCcios sixagiple vaingydhd>d/Gror ‘eﬂ%&édmo mratsplmnt for example an

alooho; bEArbARHY BB WHIRE LIRS Brb PG RAES HEAE) 18 tg 00 bar '

pressut, pheetabily eoad it har o't eI f pressurd> For the further
conversion of the conmpound of the forrmula XIl to the

acyl guanidine of the formula I there are 4
The suﬁl‘écﬁfé?ﬁﬁ'iéﬁ%% zation of the aniline of the formula 1X i is effected in an inert

solvent, preferably ethanol, in the presence of an acid whose anion does not
substitute the diazonium ion itself, for example HBF4 or HPFg, preferably HBF4, or,
for example, H.S0O,4 and in the presence of a nitrite, preferably NaNOp, ata
temperature between -30°C and the boiling point of the so_Ivént, preferably between
0°C and 30°C.

The diazonium salt of the formula X is preferably reacted directly with a (C1-C4)-alkyl

acrylate, preferably ethyl acrylate, in the presence of a palladium catalyst, preferably

. Pd(OAc)7, at a temperature between 0°C and the boiling point of the solvent,

preferably between 45°C to 55°C, to give the cinnamic acid derivative of the
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Al ternative A: The conversion of the am de of the
formula XIl is preferably effected 20 using aqueous
al kali sol ution, preferabfviaqueous NaOH sol ution, in
a solvent such as an al cohol, preferably nethanol or
eéﬁanol, at a tenperature between -30C and the
formulgdily i ng point of the solvent, preferably at RT. Both
the hydrolysis of the ester function and the
cyclization to the isoindol one derivative of the

- The bengoiaacid fanationaaféhe pbapeundioé theofopauldXbmaythe ¢anvertied to

the amie ptisE UK EEy Rkl kibyE o Base RRTRH i (67 ol Bteeoly
via theUsdid Bhfofifle 3% with 8Bl of BOT. ™id hedlibn rdalsboe conducted in
acyl guanidine of the formula |I is obtained.

- such apvaethaithe amisle akthefoamularihisi ayelized iniegaaslipn/mixure

airoctiEf} e sion 8T Ta AN 5 dne SR BrEGE gompound of the
formulp ¢ B gkl the estareffeli@ P nudd X0 igarBefiodit imome sRipc Thizl may be

such as nethanol or ethanol, are used to‘Prepare, for . :
done eifhgrinder thadagia 1eaction cangijpnsat amide formatien prthecyeligation

may b Shoft o} ASSREFEAS, Kol SRPFIAY Hirigs baso o

potassiles teri-batbxide. A frthemaltémaliva 2omsistsrinabhvertify tieompound of

o orFI ALyl hE oAty i L sl el it ou

amide RSriatiBH! &ydIg8tidmM aRd gRlbRRRALN TR SRnEREARRR vesEl, in which
et hanol, and the nethyl or eth ester of the fornula

|
‘case thg rgacton may be effedled wtmmaﬁmnwnmatw er of the

formula XIV to the acyl guanidine of the formula I is
effected as described for schene 1. Alternative D: The
For theafiirtther ebnidreiohasfrthé @opipound of aiy frirath XN de the aeyiguaidine of
conditions for the acylation of guanidine. The
the forgwla /Eihere aeyd plieEativasy t sol vent such as an ether, 10
hydr ocar bon or hal ogenated hydrocarbon, preferably
DMF. Typically, a guanidinium salt is initially
Alternatiea X: Gthevédrivessish obttee daiis ofithe femakh Wikt gsateratly effected

. rel eases the free ani.di ne. Th i xtyre i s added to
using g0 AEIGRINON, RESTEGTIbARUCHS NABH Solilon, T savent ych
r_ [+]
as an ig%ﬁ&,%re%iegﬁm?giggrélbgp@lﬁhnoﬁéhﬁ"temfﬂépa"éﬁ/':fé?ﬁﬁﬂwgegr 30°C and

ogenat n, for exanp
fhe boilmg poinhnbthe soivenicpratenably atfRt Heothdhe hiydrolysisef the ester
nd.15 the.c tiLon to.t.he isoin

functiof A ad eyPfeatan 5 Ju BPidbionst demale iy e forinia <l BR8

place. The compound of the formula Xlil is activated for acylation by commonly
known processes {and as described for scheme 1), for example using the acid

~ chloride or with DCC, and the acylguanidine of the formula | is obtained.

Alternative B: As in alternative A, the carboxylic acid of the formula Xl is
synthesized. Subsequently, standard processes for ester preparation, preferably

using SOCI in an alcohol such as methanol or ethanol, are used to prepare, for
example, the methyl or ethyl ester of the formula XIV. The ester of the formula XIV is
subsequently converted to the acylguanidine of the formula ] as described for

scheme 1.
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vari ant, the conpound of the formula Xl is cyclized to
t he conpound of the fornuli XI'V and then converted in
situ to the conpound of the<formula | successively in
time using a catalytic anmount of a strong base, for
exanpl e potassiumtert-butoxide or sodium nethoxide
or sodium ethoxide, in a solvent, for exanple DVF, NW

 Altem@five 8: Thelcepession &F pkeirBidefithe hrvana DAl isldficiat invesdlution

in which the conversion of the benzoic acid
of a sigeng basbe,\me@frabIMémtbpmeambut@ﬂdam ap@lenhol sychas methanol

or et ghET, B4 188 AERN] of @y KERY W RIS RV b TP ”

_convefdibe of #@ esto oMheustiularXiViatihe Weykuahidins bﬂmed’onhbla lis

reaction _m xture may be effected after any of the
effecteq g degcribadios sche@ewbr kup and, if desired, the

purification of the products is effected by t he

customary mnet hods such as extraction, pH separation,

_Altematlveaﬁvaﬂ‘bg rampide of the3foronyes XHlis coaverbed andett d:tﬁtmuanomq:tlons

| ae

for Sy oL im0 PR BPER ATt SeiplsGeh s an ether
hydro84rBBA 0P fia mfédﬂﬁydracgfbdnnpﬁf?aea;ﬂa){ gr emmﬁéflwoa @ngmd.mum

processes escribed in the nown

salt lStIﬂHtlaH‘:y @Iactecbmtln A sttemgarase, peeferably KB whichl r@lﬁases the free

guanig des ﬁe&lﬁt& t{;ﬁ sgl:ug{oguéalg % :qbgwghlga rﬂ?t@@%’or%}la Xlin.

a solvaugksme&s aﬁakﬁhol tathér, HOd DERHITNYT halo?enated hydrocarbon, for

2-trifluoroethoxy, trifluoroneth
exampie BME{ NMR gb25uepainol oln theiepursendt the aﬁd!tzon he gpanylation and

the cy&l?ieﬁgﬂ t@ttﬁéTfsouﬁ%)léﬁe 6F thetBrfilial Ird&cchl'%ogmfalﬁ\ébusly. Inone

variant, the compound of the formula Xl is cyclized to the compound of the formula
XIV and then converted in sifu to the compound of the formula | successively in time
using a catalytic amount of a strong base, for example potassium tert-butoxide or

sodium methoxide or sodium ethoxide, in a solvent, for example DMF, NMP or

- 2-propanol.

Preference is given to alternative D in which the conversion of the benzoic acid
derivative of the formula X! is carried out in a one-pot process to give acylguanidine

- of the formula I.

- The process steps described in scheme 2 may be effected continuously or

30

~ batchwise. A workup of the reaction mixture may be effected after any of the process

steps. The workup and, if desired, the purification of the products is effected by the
customary methods such as extraction, pH separation, chromatography or
crystallization and the customary dryings.

- The starting compounds of the formulae 1l and VIl are commercially available or

canbe prepared according to or in a similar manner to the processes described in

the literature and known to those skilled in the art.
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10 Alk is alkyl having 1, 2, 3 or 4 carbon atons; R4
i s hydrogen, trifluoronethyl or cycloal kyl having 3,
4, 5, 6 or 7 carbon atomsi3R6 is al koxy having 1, 2,
3 or 4 carbon atons; and salts thereof. 15 Also
claimed is the use of the conpounds of the fornmula Xl
as a synthetic internediate. Conpounds of the formula
The rn{/erhﬁbrﬁélﬁa irewBEs eaH uﬁaélo?nféi didxgnant i onerical |y
pure orm rmay a antageous e prepared by a
novel optlcal resol ution procesi)mhlch i kewi se forns
part of the subject matter of thg present invention.
To this end, the racemates of spgonmpounds of the
formula | are crystallized aslsalts of 2,3-0- acylated
D- or L-tartaric acid, |
enanti omers are eEglch=
not her |i quor. d
rel eased again 25 frory
invention thus relatgs to a ﬁ ocess for isolating-
conpounds of the f orfrul K| & b 14 10 where R
and R2 are each independently hydrogen, F, d,
wheretri fluoromet hoxy, 2,2,2-trifluoroethoxy,
trifluoromethyl, 2,2, 2-trifluoroethyl or alkyl having
R1andR2>, 3 or 4 carbon atons; R3 is Al k-R4 or

L4 BRI b bigloRef /60 B andon S, ©0,
Q}&litmmtldr?rbemfﬁmyn@lﬂﬁorohetﬁy! @, De-triflusreetn oﬁhmmsha\ﬁtﬁ@1 2,3
salts thereo

or 4 carbon atoms;
R3  is Alk-R4 or trifluoromethyi;

Alk  is alkyl having 1, 2,3 or 4 carbon atoms;

the crystal or inthe
thebfree bases are
#+is. The present

R4 is hydrogen trlﬂuoromethyl or cycloalkyl having 3, 4, 5 6 or
7 carbon atoms;
R6 s alkoxy having 1, 2, 3 or 4 carbon atoms;
and salts thereof.

Also claimed is the use of the compounds of the fofmula Xll as a synthetic

intermediate.

Compounds of the formula { in enantiomerically enriched or in enantiomerically pure

form may advantageously be prepared by a novel optical resolution process which

likewise forms part of the subject matter of the present invention. To this end, the

racemates of the compounds of the formula | are crystallized as salts of 2,3-O-
acylated D- or L-tartaric acid, in the course of which the enantiomers are enriched in
the crystal or in the mother liquor. Subsequently, the free bases are released again

from the salts.

The present invention thus relates to a process for isolating compounds of the

formula la and tb




whi ch conprises, as shown in schene 5, 0 2 jH, ‘N NH2
*'NR3 ---+ R - 44-7 | NR3 +R1 NR3 R2 x R/2 x R/ 2
XVb 1 0O NH AN NHZ RI la'I'b Scheme 5 15 a) converting
t he compound of the formula | to salts of a

2,3-0-acyl atedgD @47 15 L-tartaric acid®nd ny

obtai ning the fiwo dalts of the fornul ae ang %Vb
separately by s l_llization, and b) r i hhe
free bases of the formAae la and Ib framt t w2

salts e\ formul ae XVa and XVh-rgspectively, 5
\Q% he pgogpounds of th$1 oflmul ge 'y s angd
‘ 3 are each as defi ned/ip & formul ae | a
and |k
R2 c R2 0
where
R1 and R2
are each independently hydrogen, F, Cl, triflucromethoxy,
5 - 2,2,2-trifluoroethoxy, trifluoromethyl, 2,2 2-trifluoroethyl or alkyl having 1, 2, 3

_ or 4 carbon atoms;
'R3 is Alk-R4 or trifluoromethyl;
Alk s alkyl having 1, 2, 3 or 4 carbon atoms;
R4  is hydrogen, triflucromethyl or cycloalkyl having 3, 4, 5, 6 or
10 ' 7 carbon atoms; '
and salits thereof; | |

which comprises, as shown in scheme 5,

O NH, o /“tlz
o
N”k.w-:2 /ILN NH,
N—R3 + Ri . ON-R3
x R*m - x R¥2
o - R2 o
XVa XVo

: 0O NH,
0 NH ,
&’\2 /IL )\NH
N~ NH, N 2
&1 N3 R1—§;\:\“N-R3
R? o R2 °
= b
Scheme 5

15 a) converting the compound of the formula 1 to salts of a 2,3-O-acylated D- or

3
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10 R8 is alkyl having 1, 2, 3, 4, 5 or 6 carbon atons
or phenyl which is unsubstituted or substituted by 1,
2 or 3 substituents fromthe group of F, O, Br, |
aIkyI haV|ng 1, 2, 3 or 4 carbon atons or al koxy

Ltartale i oReit  eresata oEhe prmaias gy and Sy Spardtely

S8R of 15 the formula la or Ib is racem zed
by ery aggil%mo nﬁe racemat e of the conpound of the formula I

b) releasing thesfraé bazesl ohthenfoamulbast larand bcdfraim thie tivo salty of thie
nzoyl D-tartaric acid,

formulqg %V a(ﬂrgg*\?gﬁsq_ecglgﬁ Yari ¢ acid,
where, @1 @16 Q(bthﬁoﬂﬁﬂé‘ﬁf PRYBANLIaEL; X¥ataid Xvaci d,

met hyl benzoyl ) - D'tartaric 20 acid,
R1 toR;}areeacqrnaﬁéeﬁm@mathpdprmumlarar@rlbc acid or
O O -di (4- et hoxybenzoyl )-D- tartaric acid, preferably

RIS \ith 0 O-dibenzoyl-L-tartaric acid or

O O -di benzoyl -D- partaric acid, in a suptable

sol vent, for exanpjle in an ether, e.g. diethyl ether,
dii sopr opyI et hegy;” dirget hoxyet hane teyTa glr of uran or
di oxane, a halogenated hydr %r bon: e.

di chl or orfd fﬁ Ghl or onet ha\'ﬁé |]_pr ormet hane,
25 1, 2-di chI or met ate or %t richl or oét hyI en’e in an

al cohol , Gret hanol , et hanol Oﬁn%r opanol ,
2-propano| but anol, in an ester, le.g. ethyl acetate

or butyl ac®@te, in water, or if8m xtures of
sol vents, preferably in 2-propanol, dinethoxyethane or
ethyl acetate, at a tenperature bet ween - 10C and the :
R8 is atkg,l ﬁ%\@ﬁg RokNG, 75 bP6 c%%e/ﬁ a&)ms BF Bh&hRlticils drsUBsifated or
I'n~"one vari ant of rocess, mxtures of two
substitutedhyr & 216r 2 sBbstitueplsdrard tie gmup_of BrChBrcl, abiytibavng 1, 2,3
t.he sane co ur at.i 0 ch bea dlfferent acyl
or 4 calfyin 0N & kel FaHG e Lo BE AATBRN SHESSAl ¢ for mat i on
fromthe compound of the formula | and the tartaric
acid derivative 5 R* can be effected using equival ent

Also claimsshisshe abeve-glescribgd proaess in whick the undesired anaatiomer of
rboxylic acid groups may be
the for'ﬁé'@%pgﬂbﬁgf%%nﬂﬁ?ﬁéga@mpound of the fornula I.

However, the conmpound of the formula | may al so be
rstalllzedvvlthlessthanOSrmI U|vlent f
¢ it 5@.%%030161

The ra@reaf@ qfdhe soapotndgyf the formula i is C%ﬁ efﬂdvi hea

dorvate, (56835hda TVl B e i, 4 F oy ararc
acid, OfOdid-mdthylbenzeyl}-Ldadtanic acrtihOf,@bda(@rMhyblenZoymmtamﬂc

acid, Oyt R ZP Y hleHaric pihor DY rid-methoxybenzoy)-D-

tartaric acid, preferably with O,O’-dibenzoyi-L-tartaric acid or 0,0'"-dibenzoyl-D-
tartaric acid, in a suitable solvent, for example in an ether, e.g. diethyl ether,
diisopropyl ether, dimethoxyethane, tetrahydrofurah_or dioxane, in a halogenated
hydrocarbon, e.g. dichloromethane, trichloromethane, tetrachloromethane,
1,2-dichloromethane or trichioroethylene, in an alcohol, e.g. methanol, ethanol,
n-propanol, 2-propano!, butanol, in an ester, e.g. ethyl acetate or butyi acetate, in
water, or in mixtures of solvents, preferably in 2-propanol, dimethoxyethane or ethyl
acetate, at a témperature between -10°C and the boiling point of the solvent,
preferably at from 0°C to 40°C. in one variant of the process, mixtures of two or more
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enantioner then crystallizes out in the formof the
salt of the fornmula XVaor XVb and the undesired
enantioner is for the nost E|§)art present in the nother
liquor in the form of the enantionmers of the fornula

2,3-0-pyRler oG R8ria Boib 6 UL S g St Shinigh Bedgaitrerent

acyl grdapé ar@lisédforfthe Bepamtida and  Xvb may be increased by
repeated crystallization or by stirring of the first

crystals wth fresh solvent at elevated tenperature

The seR IR IE e ihad i Af oSG ChpdabliE abifterivative

R* canttheefidsted AsingPéquiitglehbamountsiVa. 015 atdbof thertatthc acid
undesired enantionmer Ib or la, the enantionericall

derivatiier Rt whishcentains dyosrareae/licici DERpSINaY §e| usesRer Hole of the
compoglﬂg%?%hﬁﬂ%r la f. éfﬁé(\ﬁ Iég}’tﬁegécgg%&%é Egg(ﬂaetiﬁ S ltr?‘:aﬁ,?élso be

crystalﬁzegi with leisithhaf. ﬁmolwquwabamwlthe ReE0- a&ydﬁtadsDMi—lG@tanc
or .a ueOth sol utions thereof, It is custo

acid, fqr@&ﬁmﬂ!e withofram; .28 reol dg Oy Aol of @ftéﬁ@?aﬁlﬁjqi deriyatiye 5{)&' mole
of the ﬁﬁrﬂ@élﬂ nfoftheFoRhiM 1, § Q :cu%'r WHRRTORY. 25 Wi to 0.3 mol of
oxyet han

e, tefra uran or dioxane, In a
tartaricadid geriestost RY peonml@oﬁtheeccgnpdmmﬂwbbﬂmrfetmam The desired

enantidgh e FUTIRRS hut b etpeh g R 616 PEthe formulg v or XVb and

the undésu@d@narfiother iSRRG Qhesteﬁd?ﬁﬁ@senﬂmﬁh@ F?ﬁtﬁlﬁbr liquor in the form
propanol or butanol, in an ester, g thyl acetate

2- .
of the wam@mrsaéﬂt%\f%m%a It ar lgeand net inithe é@m @ﬁtherﬁadt Qfrths,
rormu SRR, T Ehbtoieal A Hnd sBUSBRIR fymutae tp e

XVb meyfbe lhh@ased@yl repeataddrystaliiationay by Qtimr@" ofrtheef rst crystals
at a erature between -10C and the boiling

with T3, SVt B GIEVERR PP STAU R FYPSRUEPBHPAINg. t 0 40C

This may be done, for exanple, in such a way that the
salt is dissolved in agueous NaHCO3 sol ution and 17
After séparationof thenevo séltst hﬁethbdbrmhlael XVaandXVs ahd eeparation of the

st AU RS S B e B
enanticﬁﬁéﬁbéﬂ?% rﬁﬁéd %n%ﬁﬁ?fst&‘ih@ forndife 1Pahd bRE §@l§§eﬁu@§1ﬂy

mul a y racem zati on process and is thus .
typ:callwelueaaed é"onbtheamtsﬁey ad@ltlon@lf anaailiary baseifop examptenan

- amine, &8 Sl fariPec BhiicoBaR astmiah SxREFIGS Moo SPidifous

25

30

soiuttosﬁeﬁﬂ‘fé@é@ﬁ i€ chsfonRa to uﬂ&f@uaacmtagle%hbemgfdwxatnmé it /¢
sol vent, referabl at fromOCto 40C, wth snal
ether, e.g. diethyl ether, dusopropyl ether, dlmethoxyethane tetrahydrofuran or

dioxane, in a halogenated hydrocarbon, e.g. dichloromethane, trichloromethane,

tetrachloromethane, 1,2-dichloroethane or trichloroethylene, in an alcohol, e.g.

methanol, ethanol, n-propanol, 2-propanol or butanol, in an ester, e.g. ethyl acetate
or butyl acetate, or in water or in solvent mixtures, preferably in ethyl acetate,
2-propanal, dichloromethane or water or mixtures thereof, in which case the reaction
mixture may have one or more phases, at a temperature between -10°C and the
boiling point of the solvent, preferably at from 10°C to 40°C. This may be done, for
éxample, in-such a way that the salt is dissolved in'aqueous NaHCOg3 solution and
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-amounts of a base, for exanple KOH, the reaction

m xture is neutralized and the 10 racemate is isol ated
af ter aqueous-extractive wof kup. This process may be
carried out by suitable selection of the am)unt of

base and regctl on tenperature in such a way
the engnijqrpay ehthestermagiaJeldy "PM\@ﬂzea@traswdawna@n&fgﬁw&aﬂoivent for

3 q:@@ e substance occurs. 15 The present
examg ﬂ%l on (_Thso provi des conpounds of the fornul ae XVa

andXVbNHZONH2R1+7I/N-R3R1N-R3*/2 .XR*/2

The eﬂ%@ﬁ@rﬁd@ R(Rf@% @éyélﬁiesrffeg ] eaq:t?grﬁ ?Rﬁ W e back to
the rac%m?at@ of WI(% fdfﬁfdi@i Eg’&y acér‘r1 {dtﬁéﬁﬁﬂ@éé&’émj is thus avallable for

2-tri uor oet aving 1,

' anotharanpluoai resolution Réep.dn ik cheoﬂletunstued @nenhtym;ar ;sl pcreferably

weatechin) sollant fas, & kel o 82 B e Fufetglide batween

-10°C and ﬁ'lé?bouIlﬁR% PRI tivd Q@ﬁentR*préf'éralblylgt frbi@°CNo4 (%, Wi8f small

amounts of a base, for example KOH, the reaction mixture is neutralized and the
racemate is isolated after aqueous-extractive workup. This process may be carried
out by suitable selection of the amount of base and reaction temperature in such a

- way that virtually exclusively racemization and no chemical change in the substance

15

20

2

OCCUTs.

The present invention also provides compounds of the formulae XVa and XVb
—
:JLN NH,

R1 N—R3 R1 N—R3
‘ - x R*p2 | x R¥/2

R2 o _ - R2 O

where
R1 and R2
are each independently hydrogen, F, Ci, trifluoromethoxy,
2,2, 2-trifluoroethoxy, trifluoromethyl, 2,2 2-triflucroethyl or alky! having 1, 2,3
or 4 carbon atoms;
R3  is Alk-R4 or trifluoromethyi;
Alk  is alkyl having 1, 2, 3 or 4 carbon atoms;
R4  is hydrogen, trifluoromethyl or cycloalkyl -having 3, 4, 5, 6 or
7 carbon atoms;

"R*is
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010 R8 . R8 is alkyl having 1, 2, 3, 4, 5 or 6 carbon
~atons or phenyl which is substituted or substituted
by 1, 2 or 3 substituents omthe group of F, O, Br
1, alkyl having 1, 2, 3 or 4 carbon atons or al koxy

having 1, 2, 3 or carbon atons. 5 When,t he

above- descri bed cEﬁEounds for exanpl e tjpe conpounds
of the formul ae la, Ib, V1, AI, %(Va or XVb
contai n one or re Bénters of asynnet Y, R ey may
each i ndeperclent have either KD nfiguration,
unl ess stated pt heb@lde. offhe co§§§EEE§Q be present
in the forgp ofgoptical isonmers, caf dbastereoners, of
10 racematesfor of mixtures there unl ess they are.
nore precisgyy defined. On doubIngbonds either E or
Z configuration may be present, unless stated

R8 is alkyhRavihg g, 2]8e4, P oe6asirbomutiths 6N pﬁéﬁ\ﬂ@ﬂéﬁ@umdbstntuted or
tautomeric forms of the above-descri bed nFou nds
a

substitytgfl thbrﬁoP@ gubstifseatsfrindbe gerun akF 6k Rl b kyl haing 1,2, 3
or 4 ca"tfbr al g cha?t\r{&)}r]&ﬁ @héﬁéa@%h%ban%sd true when

they bear - substituents or occur as substituents of

ther radicals, for examp in flugroal k adj
When e BHoxg 5P scanEd £PSPOBRARIOE ExBRPlE A carabipuad SOLRg formulae
i hytl h [
I, la, |b,2?g,u%du X! xVaant%dntam o%%rmﬂésf entérs“@fffitwpﬁﬁsw)they

, 1sobutyl (= 2-neth propy sec
may eacchrincdem&rmemﬂylh)avemther BumR c()nfgumtldnnmlagst etahgd ptherwuse

The comy e”&éé Fau t fI t tl I%O neor%%r&t | ae%gners of
Blay B8 Picr Byihe g SPLSRRER O dasigie

racemdﬂe@bﬂ@ﬁ’&nnﬁﬂﬁbs théﬁﬁif aéss ﬂWy%rBfrﬁbﬁi ﬁf@cléelgﬁtﬂéﬁﬁecp On double
ethyl. In al radi cal s, one or nore, for exanmpl e 1,

bonds, githe] Eore crsnfy igwaliaymayheopiesarl uness siatadieiheavisg. The

L s i

compomm:lﬁ 6l emmplbh;flthe compbandd by the fd‘rinutﬁe)i;rm His] X¥a and XVb.
,2,2-trifluoroethyl. Substituted al kyl radicals my

be 25 substituted in any positions. Exanpl es of

Aikyl raﬁ){:%ll aﬁ §@é*gﬁfbﬁaiﬁb‘? BT HYY, Qﬂ d is é?]é/cﬂr?g L&%Kén they bear

ohexyl “or cyclo epty

- substltumtﬂs oabscunae;s webdlihsartts of othee dadicalspfor-example in ﬂuoroalkyi

radicaldor gi%)%? Paéigélg dExafI%{BIes o?rm(y? radicals are methyl, ethyl, n-propyl,
isopropyl (= 1-methylethyl), n-butyl, isobutyt (= 2-methylpropyl), sec-butyl
(= 1-me,thylpro'pyl), tert-butyl (=-1,1-dimethylethyl), n-pentyl, is_opentyl._tert—pentyl,

‘neopentyl and hexyl. Preferred alkyl radicals are methyl, ethyl, n-propyl and

isopropyl, more preferably methyl or ethyl. In alkyl radicals, one or more, for example
1, 2, 3, 4 or 5, hydrogen atohs may be substituted by fluorine atoms. Examples of
such fluoroalky! radicals are trifluoromethyl, 2,2,2-trifluoroethyl and pentafluoroethyl,
preferably triﬂuorofnethyl or 2,2,2-trifluoroethyl. Substituted alkyl radicals may be

substituted in any positions.

Examples of cycloalkyl radicals are cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or
cycloheptyl.
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nono-, di- or trisubstituted, by identical or
di fferent radicals. Wien a phenyl radical is
substituted, it preferabl yl®hears one or two identical
or different substituents. In nonosubstituted phenyl
radi cal s, the substituent may be be dis os%ﬂ inthe 5
Phenylxagdiggis gy, be wesubshided iOé-m%O-tqs@oay%BW for example
.S B a - |« N . -
mono- 2 BPRILBUGERe) B WentTed oh GiBRAL ittt hen ihenyt radicat i
substitdted; ieséferatily b3ads pos ot hwo idantica| oF gifferentsubstitnents. In

trisubstituted phenyl radicals, the, suybst.ituent.s y
monosaasf&p%ewﬁ adigals. Jﬁ‘%‘?‘ﬁ)—%gﬁmiw by %ﬁ %S%%Sﬁdt 'P&ﬁ,g

S A N e M )
2-positfrt 38 B3l or g A R 0 Substiuted
in the Z89usition, Ret-positionyia §-pifsitidrg Z,opositive, 8,4-pasitiamar | b,

be .uysed jn th rocess .acgording to the inv ' .

3,5-poffon o anmstbftetihenyl Eicals 4h6 subStusftn dvide FRadetl in the
2,3,4-0o2ftiBn02, 3 HPiokition! b3t 5-pakinRY, HdRiicn, R&isPvsition or

customary thods,” for exanple by reacting with acids
3.4,5-positionses in a solvent, or by 15 ani on exchange or

cation exchange fromother salts. Useful acid addition
salts, for exanple of the conmpounds of the fornul ae

' The aboveldesefiBed Ronpotindk Olor @xample thdadingeands of the formulae |, la

parti cul ar hydrochl ori des, hydrobrom des, | acttat es, .
and Ibgupy dediseddnithe peacessaqcpxding to the Bveniien inisdgHyfthelr
saits aR8/op Yotatkh c?ﬁ'?‘ﬁ&ﬁrnﬂ?ﬂﬁ@ﬂ. uk! 95@ fay be obtained by the _
p-toluenesul fonates, adi pates, tundarates, gl uconates,
custongiryeethbds, fogbyampta by resglingtveith acidk eatbases d0a solvent, or by
. benzoates, gxal ates an anpates a . s
anion SYANEPAGE CABP A ERLANGE (A Gek SaiS el zcis addition pale. for

examp?iéf e drAHRNhe PERARBENCE Arfd B, 48 fbPexample, halides, in
physiologically tolerated salts and pharnaceutically

particubar dwdirediilerides, hydrabramidess laciatesdsuliaies scitiatasotasatass

of the . formul ae | . .| ng-lb w [ ' i
acetat ArOEphafEsC e D aulforiu e et bRy, idiebouMenetes
adipatd$ Fruﬂsalraeg,fgmb@rm@aﬁgumnaﬁesz 5 cériphdsphated, maleatds,

and are thus 25, hydrogenfunarates or hem funarates.

benzoatgsapralaies andpaperiesandiiiHomacetates din thRigage of the
prpar3iil bt OIS ot BRI ol erted st

and pheemaueeatcatiy pecepldble sélts. Fxaangles inchiide salts of compounds of the
( Si -N-{2-[ 3-0x0-2- (2, 2,.2- _ ‘ , . ;
formulag {.1'a @ngdbryith tusnanic agid oingpastieyler salts whighyrantqin 1 mole o

fomar S e o SR Oy e o
“hydrogehfurheraiés euhemifumanatest Advantagepus peoperiessudn dsionystallinity,

stabilit?,l fgarltiéglatrl?.vgve %é}o%cgg{c% a low tendency to racemization and good

solubility are features especially, for example, of {S)-N-{2-{3-0x0-2-(2,2,2-
" triflucroethyl)-6-triflucromethyl-2,3-dihydro-1H-isoindol-1-yllacetyl}guanidine

hydrogenfumarate hydrate of the formula XVI which likewise forms part of the

subject matter of the present compound in all its tautomeric forms.
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20 F 0 H XVl Wen the conpounds contain an acid group,
they may formsalts with bgﬁ for exanple alkali
netal salts, preferably so umsalts or pot assi um
salts, or ammonium salts, for exanple salts with
ammoni a or organic am Rgs or amino acids. Conpounds 5
whi ch contain a ba ﬁ%Géup and an acid group may al so
be presept_in th zwi tterion. One enbodi nent
of the pige |ﬂven i on rélates t®p conpounds in which
Rl and fre., AT both hydr t LGHl to
corrpoulr:1ds [ i cIN s hyd?gj'éq and R2jiis 1 :
fluorine, ch&® e or sthi f 1 ugy gngt hyl , eQpecial ly
trifluoromet hyI Hn gonpounds 1A which Rl is

hydrogen, the R2 substituent is preferably disposed in
Whentthe cpapaupdsicontain ah adidegrdupn tesyemaly rﬁg'rm eialm with hiaseshfor

=0 group, in the isoindol gne system roup is .
examplp HIEITBRG! Sl priereiy Spdian Shts or hetbeniuat Sals. 4t erhonium

§

St R S oA O oG R o B S A, Shipounds
which mntgm ladusiy groupwanthan acll @oup roay bisn et piesent in the form of a
articular 3 carbon atons, nore preferably ‘

¥Rt | uor onet hyl . One enbodi ment of the present

invention relates to conpounds in which R3 is
trifluoronmethyl or 2,2,2-trifluoroethyl, in particul ar

- One emipdiment ¢f tb@rnie$w|fnverli@nAe%@%tcacoreﬁ%mWh@h Rhand R2

are n%b?ﬁ?ﬁ&dﬂoagﬁ ! ﬁH}tl&ﬂglafoeéoﬁlﬁoﬁrﬂfs Rvanan & grhﬂi rogen and R2 is
fluorinex ohldrih@ o2 tifluaromktin, Ceﬁ;iemla)ly Gﬂﬂuorbhmwmatdwhpmlﬁiainrwhfch

R is BYHROPBABRICS PUbSHIBMIE Bir ety 6FPaRed Jhihg para-position of the
benzeﬂ%qi‘rg I%Paltwﬁgﬁ Qs 02 Fm{?hftﬁéﬁf oihdblBAE %y%har
chl ori ne.

i's pref oxy or ethoxy, in
particul ar ethoxy. R6 is preferably met hoxy or et hoxy,

o ALaBD 1 PiF Blates SR evatd 85 o oEt-GhER Bl ARGl paving
or2 cﬂ*b%ﬁ%m‘snéﬁﬁédléw hd¥ingd § d@'i’l?cm’!atdm' R id prefdrabistrifligicifiethyl

or cycloalkyl havmg 3, 5 or 6 carbon atoms, in particular 3 carbon atoms, more

preferably trifluoromethyl. One embodiment of the present invention relates to

compounds in which R3 is triflucromethyl or 2,2,2-trifluoroethyl, in particular

- 2,2, 2-trifluoroethyl.

A special embodiment of the present invention relates to the preparation of N-{2-[3-
0x0-2-(2,2,2-trifluoroethyl)-6-trifluoromethyl-2,3-dihydro-1H-iscindol-1-yljacetyl}-

guanidine and its enantiomeric forms and salts thereof.
X is preferably chlorine or methoxy, in particular chlorine. RS is preferably methoxy
or ethoxy, in particular ethoxy. R6 is preferably methoxy or ethoxy, in particular

ethoxy. R7 is preferably methoxy or ethoxy, in particular ethoxy.

In one embodiment of the present invention, R8 is phenyl which is unsubstituted or
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15

21 substituted by 1, 2 or 3 substitutents fromthe
group of F, d, alkyl having 1, 2, 3 or 4 carbon
atonms, or al koxy having 1,22, 3 or4 carbon atons, in
particul ar unsubstituted phenyl. 5 The conpounds of
the fornulae I, la, Ib, XVa and XVb and their
substitgiash ia e¢ o1 8 gubptitutents fipre thesaraup efife Guakiyl haieg 1. 2, 3or4

bl  nhibi oLl ul a . '
carbor bGPPI LI, ¢ ERTENDHRtn B9EIU 25 furea
phenylsubt ype NHE-1. Owing to the NHE inhibitory properties,

t he conpounds of the fornmulae I, la, Ib, Xva, 10 XVb

and XVI and/or their pharnaceutically acceptable salts

t - r gV ' i1t

Tho ool Athe SRTUALE, 11394 584 306 Gttty
tolerated salis 8 rdsiitdfifuied dicglguanidines and ddibit thie cdiutensodiure-proton

. NHE-rel at ed dama a second cause., The,
antipogB LIS ANAE R EB RISl thei5uDkpE NIE Svb may
al so be used for the 15 treatnent and prevention of
di sorders in which the NHE is only partially

-Owingita e NtHEinhibtdone peopsirde s the sompoants wé thaitesaulast hda, Ib, XVa,

xvb ai X AR PP PRl Siefabe S spgpidor e

preverfigH Ahdagsamehy of aRBIdRE whidh afd EflisconpPasieiiontifdi b0

] re%ﬁji ate the intracellul ar pH val ue, useful
activated MiiR.andbalse af dirardersavhigh ihane ghe SiHE-velatatedamage s
secomﬂrgléﬁugé;the carboni ¢ anhydrases, inhibitors of the

systens transporting bicarbonate ions, such as of the
The conypbunasiuf tlae formatize G day ibnXhar ared XVNBGay atscolbe ubed for the

’ T ohlori de. bi ,

trea_tm%’oOII i prd«s:g(Egtri]ogl{;e g dig e{rlﬁﬂ?e l%?tingo@ﬁ%ﬁs Sﬁﬁf,h[?ﬁr:]rggﬁx,inhibited, for
exampﬂ?bﬂ'lggin@rh RWapdobEE subtypes, because they can

reinforce or 25 nodul ate the pharnacol ogi cally

rel evant pHregul ating effects of the NHE inhibitors

k Since QEI{&:; h@@ggs?ae#tja:rea(&%i e y%ga/g':he?ﬁi% r?éjegglipggul%gSﬁr{ggulaﬁon,

20

30

they cdi §yfsthilPBe addah@gebasly/combiRed with GtRdE SordPEuRts Ahich
di Sorders in veterinary and in 30 human nedi ci ne. For

regulatertbe dnteaselulae pHivalue weefulearabingtion partnaes beiagdnlbitors of the
_enzyme ygtﬁ@%hgthtgg%rgéﬁfﬁgayg&ﬁ D%e%ﬁfnﬂ%it%r%% fife YrefelndHiifolthg

bicarbonate ions, such as of the sodium bicarbonate cotransporter (NBC) or of the
sodium-dependent chloride-bicarbonate exchanger (NCBE), and also NHE inhibitors

- with inhibitory action on other NHE subtypes, because they can reinforce or
25 .

modulate the pharmacologically relevant pH-regulating effects of the NHE inhibitors

described here.

. The use of the compounds of the formulae |, la, Ib, XVa, XVb or XVI relates to the

prevention and to the treatment of acute and chronic disorders in veterinary and in
human medicine. For instance, the inventive inhibitors of the NHE are suitable for

treating disorders which are induced by ischemia and by reperfusion.

As a result of their pharmacological properties, the compounds described here are

suitable as antiarrhythmic medicaments. Their cardioprotective component makes
H
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As a result of their pharnmacol ogi cal properties, the
conpounds described here are suitable as
antiarrhythmc nedi cament £2 Thei r cardi oprotective
conponent makes 22 NHE inhibitors outstandingly

I LA GNP ER IR

treatmdftCAR] bo fbf‘tHM‘!réﬁ‘tn@é}ﬁQﬁ ?ﬁ%é ;@ééi@ns ﬂh Wﬁ&‘i b&@éé’ they also
inhibit or greatly reduce f'he pat hophysi ol ogi cal

prevenhveiy iddlgibonpeaatlyi rsdheathae pathopbysidiogicst paodesses when
schem3EE bAoAl ot b3l b BB eglheohibes
arrhythﬁﬁa?é e triggehsd. @wrr@ to thw%t@cﬂsmacﬁcﬁhﬁagaﬁngﬂ ;ﬁamblbgml

he conmpounds of formul ae | XVa, XVb “an
hypox:cxwd isshamiq s&u&@m#@mﬁumﬁof ﬂ\ﬁefﬂfm@lﬁﬂahéﬂ db. XVa, XVb

ot X RETRFGHSAFAN AP oSl bl B eppta

salts theRsdTaad &Fesulieyinbibiticedf te catdiaraNaE it s ek@tﬁaﬁdmnechamsm
treatnment of all acute or chronic _damage 10 i nduced by

may be ugackas megicaimantsder the tierimant of ﬁHﬁCPF%/%?h@@@oqlﬁm?Q‘P y

mducet{j B? isdhemid Igr%lllél%r&grsr RUALES ph@ﬁﬁ'@?blr st dragent s

surgic erventions ounds may
be used in organ transpl ants, in which case t he
use prot.ect.i on of.the

This algsy ftes i tHAIEUSE AS I EdParentior Surdicel IpRRvetighoaT hus. he

compo&r?tisoﬁl‘ésr% usIRVSaftEREPlardtin W&Pbﬁsé thé B&nﬁ@ﬂﬁé@may be

treatnment wth™or their storage cPhySl ol ogi cal
used fdommprotqdicmsof thedrghas in thetwczrchﬂf@r@ and duang the rangoval, to

potecty el EA R, o LRAE AR EcLRAST i BAERAN S8 Sprose

in physitiddi€dl bath tifeidecahe ralmmeth@fcoar’@ @Mra«séfef:tcﬁllhbg‘m@ient
interventions, for exanple on the heart and al so on

organisidr i pheral organs and vessels. The inventive conpounds
may al so be used when perform ng bypass operati ons,
for exanple in bypass operations on coronary vessels

The inventivé bofipoands arélikewiseRglizstde niddicambhts(IGMAGg a protective
onthlraC|ona i schem a-i nduce

Dependi n
action 'Béﬁ%@@l’f‘)?fﬂ@"%\? BRgpalasd0 SHaRE ATV Ao TanAXETIRle g the
heartag%%jﬁ]e ) Veﬁrt\érg,li oFgﬁﬁiéSéTr'xd@éééyb after a cardiac arrest.

I've compounds are of interest for
medi canments against life-threatening arrhythn as.
tricular fibrillation is t

| The invgﬂﬁgeg SP@QPEHFS Mmaya pm ¥sgd when pe?ftormmg gypass operatlons for

example in bypass operations on coronary vessels and in Coronary Artery Bypass
Graft (CABG).

- Depending on their action against ischemia-induced damage, the inventive
. compounds of the formula i can even be used for resuscitation after a cardiac arrest.

The inventive compounds are of interest for medicaments against life-threatening

- arrhythmias. Ventricular fibrillation is terminated and the physiological sinus rhythm

of the heart is restored.




- 10

15

20

25

30

of the heart is restored. 23 Since NHEl inhibitors of
human tissue and organs, especially the heart, protect
effectively not only agai n288 damage caused by ischem a
and reperfusion but also against the cytotoxic action
of nmedi canents |ike those finding use in particular in

Sinced¥k ¢ inhibidoraf haean tissuetrnchpsgass. aspesdiathithe htiask psefect

oGP S R4bb Rt LAY A By ot i

againstahdicgtaisxie actibll of nifdicahentafike MBoSHAilGIHG AR Ppattukst in
The reduction. in the cytotoxic effects, especially

cancey Herapy @nditbe therapy of aytaimmer dispasesrsambinedadpinigtration

. 1. d.0hi bi- t or: ' i.hl AdCLeASe. .
with NMEERGRrSe BORaet 13 infiBG hb HRAGKE, EoddbiaNEiRfori, side
effectp obthengprhpeumdxdineationed. ileregluctionrdtheacrtotoxic difexts,

Oigaer_ peuti.c benefit of such a 10 cytotoxic therapy can,
espe lyagﬁgam%lqm resHitingdtorp womadication with NoH= inhipitqrealso
make} i BoRSHRS & inbUERBHAE dobblot BIBIIGE derfflo i diifls aidlor to
prolongdheonedicatidry with suich osedicamentsh dhetthgrapiettib emefiesf such a

cytotopl(% tﬁépaodybc%%ﬁétcgr 4 tlza%%&y i;%:l?eacsg oyg&%fqﬁgr];bikgtelorﬁ \(?vtltglf\lll-alg
inhibitBRar maceutical Iy acceptable salts thereof are thus

suitable for inproving therapy w th cardiotoxic
medi canents. |In accordance with their protective

worediel SiHET AP Bs RASE) S LG PERF Boac Piordiaen:
overpfoductitve of trgadidtrmohes sthipitbisosis, dhrhas twaoRl sormidrias are
especially_of the central nervous system _and they

suppligd extaalhp|The qaspprasdfnidhe fermylae ilae i A, /6Yb shdeRkd
andiofthe YRR ARTRRIINE ShAL R OF o Thcs Shita b iluin

- therapgi withr dardiotekicahedicemientiuced by hyperexcitability of

the central nervous system in particular for the
treatnent of epileptic disorders, centrally induced

in acc%*d%ﬁ‘i'c% Vil ltHe Prbtectitd BB ct S3Ah8SisShe)naaLed darlage, the

] depression, anxiety disorders and psychoses. In these
inventiyesissnpoundssargaalso buiéalie agsnedinameris fanihéireatreent of
nat

ischerl BB e Do 5 Fimstorly o 1% BENGRtplS S)etéi, and they
are suitBblep fot@x@sie ok ihéetreatment'qf stroke or of cerebral edema.

NHE inhibitors are also suitable for the therapy and prophylaxis of diseases and
disorders which are induced by hyperexcitability of the centrat nervous system, in
particular for the treatment of epileptic disorders, centrally induced clonic and tonic

" spasms, states of psychological depression, anxiety disorders and psychoses. In

these cases, it is possible to use the NHE inhibitors described here alone or in
combination with other substances having antiepileptic activity or antipsychotic active

‘ingredients, or carbonic anhydrase inhibitors, for example with acetazolamide, and -

with other inhibitors of NHE or of the sodium-dependent chioride-bicarbonate

 exchanger (NCBE).
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30 ingredients, or carbonic anhydrase inhibitors, for

exanple with acetazolam de, and -w th other |nh|b|tors
of NHE or of the sodlun}dgﬂendent chl ori de bi carbonate
exchanger (NCBE). i 24 In addition, NHE inhibitors are

o R SR B Bl
for exaﬁib‘lé 8f élﬂirg;(‘\ré/g%ﬂﬁio Eﬂﬁc HYPFBOsRATc ahdiRtd THbae |, | a,

"and/or the 5 pharmaceuti cal I y
accept able salts thereof may |ikew se be used for the

The cofpRLE8% hEThe BRI TR X SORARREKUFRIRRNRTLS . (o

pharmadéhhbalt MozbRiné salgiRgadt m&x likewiddhd LSEd fdritRY pRéention

le to inhibit or prevent t - excessive rel ease

and treatm@ntrqf iromtoatic diserHers. sinaedthegpes NIt tihibiters rargithemeslves

ot to b RGP LBt SRR, My FEERE AL il v o

excessiveabiiase, otduriing bitesisphemidbrd repsruios, afmedibtors ot e
the pathogenic action of significant throrrbogenl c

inflammationging cogguladiqn, .eﬁﬁevaaﬂbpgwn Vjllebrapddaetor apd &t i on
thromb&ﬁ%&]l& I%’éfe%&ﬂ gﬁgt%ﬁnsc TR kRA e%éxﬁﬂe% h&&u@éhfg %ﬁﬁﬁﬂaﬁ\atthe

tic act| I 'ngredie or exanpl e
pathogemic action af tigaifica at ihwahbbgesscéacﬂohas‘l'mmkd biEninhibitovsaobihe
t r ept oki nase |nas llca
presentiRVERisT CAL Bt eI AP SOOI Mg tgegREr andror

thromb abn?én k@lﬁéﬁ‘tﬁcﬁﬁr eiahipié i'éb‘drﬁﬁh)éht &t ﬁﬁbrmltwue
oxane receptor ant a OnIStS p OSp odi est er ase

plasmlnqmnkﬂthat@r steentokingse,| wokinasa garatyisalicylic esidi darosnbin

antagon{uﬁfés %fcé(gre)g? aﬁhq@n!isﬁ% rﬁe@% rntg'! %Hbgtgzl e% g:}ftﬂrfﬁ)wn'ﬁ 3{1{8@@@,
thrombmiﬁn@réc@pﬁ)r@mﬁgvnl%t ﬂ)hMﬂhoﬂiéSté@s@ﬁntﬂbit@@D fal:tor Vila -
anhydr ase, for npl e with acetazol am d

antagonigif, f:!O@rdogxﬁEtw!ﬁmdm oics Itie aﬁcnc@laalysfwew@l@ K-hvw thst 9resent
NHE lﬂﬁl{b&:r n’itgi@?t]ﬁﬁrpwltlﬁ ?\{@QEQI%IB tors cﬂér witRin Bi?dTE!o? carhonic

Past pro eration e proll eration o

anhydrase) dbhexeasplelwith acataedlanded.| S. The conpounds of the
formulae I, la, Ib, XVa, XVb and XVI and/or the
pharmaceutically acceptable salts thereof are

I Seases I n

1n additidte NHE §rfhibies mﬁ ?]tﬁﬁe a%trﬁﬁ lighiBRoNSTR BHIthE g’ﬁ%ﬁéﬁa‘ﬁoﬁ%f

pro feration epresents rrmary .

~ cells, fopexample fibroblast cell prohferathn and the proliferation of smooth vascular

muscle cells. The compounds of the formulae , ia, Ib, XVa. XVb and XVI and/for the
pharmaceutically acceptable salts thereof are therefore useful as valuable
therapeutic agents for diseases in which proliferation represents a primary or
secondary cause, and can therefore be used as antiatherosclerotics, agents for -

chronic renal failure, cancers.

It has been possible to show that cell migration is inhibited by NHE inhibitors. The
compounds of the formulae |, Ia, b, XVa, XVb and XVI and/or the pharmaceutically
acceptable salts thereof are therefore suitable as valuable therapeufic agents for

diseases in which cell migration represents a primary or secondary cause, for

‘example, cancers with a pronounced tendency to metastasis.
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secondary cause, and can therefore be used as

anti atherosclerotics, agents for chronic renal

failure, cancers. It has b#en possible to show that

ceII mgration is inhibited by NHE i nhibitors. The 30

ounds of the fornulae I, la, Ik, . XVb_and XV
NHE infHestase f@mer;fﬁam@er@taréapwoaeeeé/ﬁnaan gyﬁ%fqtlg qlfr%ﬁ%'&f They
are thl.fsr &If&@ Rl 5L %F(Selﬁell‘]'t ﬁf@? @r&&%&tb‘?@é%ﬁb@s@g%&of
I seases I n ce m gration represents a

pulmomnyrfﬁnrqsm,rhamtmfdimg«s,amnabf ibrbeis arekathpr Ghrotiadisardessi. tThey

S e T

'exampflé Bf ﬁe’ Kedt 89d rosireh@)/ThéSF 8rel {HeFefokd élﬁiﬂitﬁe f5t the prevention -

nt agents or the treatnent of cardiac
and trefattmem; eShearhthilofe (ganigestive izeairt mauh§9§ CHEpand dor the treatment

and prbyBlf S pbRREE plocTolE of PR TmEBRRLY Organ "

hypertrophi es and hyperpl asias, for 5 exanple of the
heart and the prostate. They are therefore suitable
Since there ishgigpifieartrelpwationdndNiEda essential hypedeasives. the e

B
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a I e for an

sul e prevention treatnment of high
treatmbhbm‘dnglpbkxxipresm drot of¢wdtavaacuﬂandlsorders For example one

or morg Qigrelire R g HiaeAIRE BEtiomlebR SRERAES Biipsieiné Hhd °
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pressure and of cardi ovascul ar di sorders. For exanple,

polythigride, flBosemide; pirgtanida, iterasamide.bumetanidge amilddacirapierene,

sionbfER 83068, 3 S5 RRRGRL RS e

inventiblniay Bai teusddinassnbication withtaaidide, arttagmem gleh as
bunet ani de, am | oride, _.trjanterene ﬁgol rnéqlﬂ?lol actone or
verapaspl, éﬂltjﬂéemnamiqshple@r%ﬂ#@aipmm@r\QH@* Epinfulitgrs,for gxample
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tium ant agon ver apam
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nmet o 'etc., antagonists of
adenosine receptor agonists, inhibitors and activators of potassium channels such as

glibenclamide, glimepiride, diazoxide, cromakalim, minoxidil and derivatives thereof,

" activators of the mitochondrial ATP-sensitive potassium.channel (mitoK(ATP)

channel), inhibitors of Kv1.5 efc.

It has been shown that NHE1 inhibitors have a significant antiinflammatory effect and
can thus be used as antiinflammatory drugs. The inhibition of the release of |
mediators of inflammation is noteworthy in this connection. The compounds may
thus be used alone or in combination with an antiinflammatory drug in the

prevention or treatment of chronic and acute inflammatory disorders. The
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heart di sease. 10 The reduction of elevated serum

proteclive)tunctior iagsinst cotomast beart disease e@ascﬂhﬂd tortperhigihdensity .
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rtant to reduce the roportion of spec
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capa not™ on
genetically related hyperllpldem:as They can therefore be used for the prophylaxns

- and for the regression of atherosclerotic lesions by eliminating a causal risk factor.

These include not only the primary hyperlipidemias but also certain secondary
hypetlipidemias, as occur, for example, in.the event of digbetes. In addition, NHE
inhibitors lead to a marked reduction in the infarctions induced by metabolic
abnormalities and in particular to a significant reduction in the induced infarction size

and the severity thereof.

The inventive compounds of the formulae |, la, Ib, XVa, XVb and XVI therefore |

advantageously find use for preparing a medicament for the treatment of

. hypercholesterolemia; for preparing a medicament for the prevention of
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chol esterol but also in particular the VLDL and LDL
- serum chol esterol fractions. It has now been found
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inducedfandrendothelidl dgsihncllm-lddmceéi\éardlé%/hyamiro&ﬁlestdmi’ efore

cardioryRpA PR ARELR A0SR PERG b (GHEN o PrEArpagediggment
for the ?(r) 3 SRASAEHRY tréRndr? %f Bgﬁé’r%%l'e@fén?ltenﬁg lﬁdﬁmﬁhehal

preparing a medic tor the prevention and
dysfunctioratneesed ebronary yasespasnasasd mmcamlalpafardg)rm for preparing
nedi ¢ ar .t he vention and treaf.ment
a meaffEeAERE Mg hBRrhos: (i ete a8 Ineodd i BrdimiSbations with
hypoteh§velstibsfPiced! giefdrably With ARGIoEHERNEoARIrtid) BnByrRY QRCE‘? n
and treatnent, of diseases induced by endothell al
inhibitogy end mpgictansin seceptepantaggnistsducembingtion of apiNHE mhibltor

with arPABTHAANENToRERT IRIYI08 1 ALISE BLELER it AYARE-Con

S1 on eparil

reductazreahamﬁtbn (for aﬁalmpreelavmatm @f pedvastatig) edaiter hrindlirmeabout
hr onboses, for preparing. a pedicanent for the
hypolipmqo@ﬁqtlgﬁ Hpthus ggﬁ'ﬁgﬁp dhe hypohpfdemlc properties 'of the NHE

|nh|b|tdFy|E?61“rf]rl(i}? &6 %rfglﬂgr’ég %Hﬁ%ﬂo 8l ion and reduced

dys Ion-in em c arrage and post-1schem c
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For oo RSBS54 o U SRR AR Bioco

of vand“dé&?rféu?so PiHi® §r&€é’tscsrPéF tﬂb%@&@‘d@aﬁfst ?r%jsﬂ{d rﬁﬁ{éﬁﬁ%ridbﬁ'lelsal

heart lure for preparrng a nmedl canent
dysfunction makes compounds of the formuiae {, la, ib, XVa XVb and XVI and/or the

- pharmaceutically acceptable saits thereof valuable medicaments for the prevention

and for the treatment of coronary vasospasmes, peripheral vascular diseases, in
particutar intermittent claudication, atherogenesis and atherosclerosis, left ventricular

hypertrophy and dilated cardiomyopathy and thrombotic disorders.

It has also been found that NHE inhibitors are suitable in the treatment of non-
insulfin-dependent diabetes (NIDDM), in the course of which the insulin resistance is

 restrained. In this case, it may be beneficial to enhance antidiabetic activity and

quality of action of the inventive compounds by combining them with a biguanide
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for the prevention and treatnent of
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in -particular |ntermttent cl audi cati on, .
at herogenesi s and at herosclerosis, left ventricul ar

NHE inhipjfers exiibl, insddifiondodiae @&?’C@pﬁ\fﬁ/@ﬁ%@tﬁyﬂgﬁmt eavieripehanaic
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product of different admnistration form wth-
diseasasnnichdisordersiwttictnara esadntialiy caused by agefrelatemchanges in vital -

‘organs g he iR et B recBle Pttt dR B R Py,

organlshﬂte conpl i cations of diabetes and can therefore be
used as

‘Disorders which are connected with an age-related functional impairment or wuth

age-related manifestations of wear on organs are, for example, the inadequate

response and reactivity of the biood vessels to contraction and relaxation reactions.

‘This age-related decline in the reactivity of vessels to constricting and relaxing

stimuli, which are an essential process of the cardiovascular system and thus of life
and health, can be significantly eliminated or reduced by NHE inhibitors. One
important function and a measure of the maintenance of the reactivity of vessels is
the blockade or retardation of the age-related progression in endotheliat dysfunction,
which can be eliminated highly significantly by NHE inhibitors. NHE inhibitors are
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medi canents for the prevention and treatnent of late
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such bRt hhorhben ML RGN wshte iiaingt stipie for e
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[ ncrea3| ngly inportant in the agrng organi sm
Di sorders whi ch are connected with an age rel at ed

oy e Li ith e rel
inhioi 3 bl By ok e Rl it o B35 WiRdh haxa Pady e
occurrédRABS daieR], bueSRONBAuetith A8 BIghty Signfitahthetdtdansh of the  age-
vessels to contraction and relaxXxatron reactions. Thi

relafedagedeeq:epé@am|thr|¢elgherﬂEenlmba@ftsk N nqm@ﬂameagtaw‘ﬂw f ndmg
is that &%ncﬁ&{)l‘d%f'é %cﬁﬂﬁ'lg &# Q)fﬁgeiﬂg gf%é HgasfcadWQEHs ahd gly certain

proces sys em-an

types df kbaac@rf aflel é@pﬁ@sseﬁmi' dual With a:hrghlaﬂs;gmﬁaarﬁﬂ démt INHE
nated or reduced NHE i nhi bitors.
inhibitors, 5 PR OUTABEINGH Siiable s Tae gagnontaid:ar Rediuiasether

prevenﬂ@ﬁ o\" trel‘é'téci/t)@%s\b?ﬁﬁﬁbér is the bl ockade or

ret ar |on e age-related progression in
endot hel i al dysfunctlon whi ch can be elimnated

wsing il 30 i W, S bRt TR R
occu rrérfc‘é%f%re?ét@d @'@t&&‘s’ Saithe dr§afoRvEsligd, including the
heart, vessels, liver etc., and also a highly significant delay in cancer of the elderly.

Moreover, there is also surprisingly a prolongation of life to an extent which has to

date been achievable by no other group of medicaments or by any natural products.
This unique effect of NHE inhibitors also enables, in addition to the sole use of the
active ingredients on humans and animals, these NHE inhibitors to be combined with
other activity principles, measures, substances and natural products which are used
in gerontology and which are based on a different mechanism of action. Such
classes of active ingredients used in gerontological therapy are: in particular vitamins
and substances with antioxidant activity. Since there is a correlation between caloric

" load or food intake and the aging process, it is possible to combine with dietary

ot
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a corre ween ca

the formulae |, Ia, ib, XVa, XVb and XVI may be used alone or together with

pharmmaceutical excipients, both in veterinary medicine and in human medicine. The
medicaments generally comprise active ingredients of the formulae |, Ia, lb, XVa,
XVb and XVI and/or the pharmaceutically acceptable salts thereof in an amount of

from 0.01 mg to 1 g per dose unit.

Which excipients are suitable for the desired pharmaceutical formulation are familiar
to those skiiled in the art on the basis of their expert knowledge. In addition to
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Suitablé qnhmhaeedtxcdl formutatiodedfor fimiristiation inthy forn of adrasolsner

or et her w t har maceut i cal exci pien
sprays 9401 REAPIGe SPRABS FHFERR kD SR BNR &F g, GEIVe ingredient
of the formulae |, la, Ib, XVa, XVb and XV{ and/or the pharmaceutically acceptable

salts thereof in-a pharmaceutically acceptable solvent, in particular ethanol! or water,

.or a mixture of such solvents. The formulation may, if required, also contain other

pharmaceutical ekcipients sucﬁ as surfactants, emuisifiers and stabifizers, and a
propellant gas. Such a formulation normally contains the active ingredient in a
concentration of about 0.1 to 10%, in particular of about 0.3 to 3% by weight.

The dose of the active ingredient of the formulae |, la, b, XVa, XVb and XVI fo be

" administered, and the frequency of administration, depend upon the potency and

duration of action of the compo_unds-used; additionally also on the nature and
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TLC Exanpl es of use

nedi canent s general ly con‘prirse active ingredients of
the formulae I, la, Ib, 30 XVb and XVI and/or the
pharmaceutically acceptabl™ salts thereof in an anount
of fromO0.01 ng to 1 g per dose unit. Which
_ o . . o el Al
severitf S Rl GRDRIATS bRUFADY Bnbiddn hBSALHE AFoRRRLABGRIIUGA

ation are fam ar to those

- responsivenbss béathiesmamréldbrbectxgatet. knowl edge. In addition to

31 solvents, gel formers, suppository bases, tablet
exci pients, and other active ingredient carriers, it
On avérﬁg@,%%‘&%ﬂilg dole'$7 & cdrfpotiitPIPthe fofRlIae’! B2, 3Va, XVb and
di Spersants, enmulsifiers, antifoans, flavorings,
XV angfoe dbe pheimaseutically bctéptable saltsdbérmof fors patierdwaighing about

75 kg i ek iRl B sty Bn HusE; WBE ek STRRG,

preferablyap inhdg/&@!éf Bdyl W@ight. G ke BYSnt AHEUEOBNIBbEES obthe diso_fder, for
conventi onal méthods to suitable dosage forns such as

exampledimraediately aftetsuifaring a myesatiialjefasetion, higharasd especially

more 3SRt as leG08Y el BtesaR St BRupR TRl £5rie coses a
day. EsprRailyiia theregse st N miiphation, fopirfiandeiol @ pitienbRdthe,

. Jlactose, glucose or starch, especially corn starch.
infarctiom in they iptansivedraraanit, for example 4g tei40fdngiper da¥ Majt Be of
dr, I I - SHik.apbl e

necesy BTNt SoliTur¥s ) Bo SHRERGRITy BlidR 7, |
such as sunflower oil or fish liver oil. 15 For

. subcut aneous, intranuscul ar or intravenous

LE{Of@@N?HW@PPﬁtion, the active conpounds used, if desired

DCC W th the substageegoréfi @BRIoHihfigeef or, such as
solubilizers, emulsifiers or other excipients, are

DIP  brought into sotligopsepyl sthayensi on or  enul si on. :

solvgnts are: water, physiologica

ul
'sal ine or al coh ug—fayeé_c {org@tHgFﬂﬂh’y. propanol , gl ycer_ol ,

DMF as well as sugaN,n@imétgiisrmamiicas gl ucose or 20

manni tol solutions, or élse a mxture of the different
EA  solvents nenti ofiédl actaieabl e phar maceut i cal '
eq. ;g:glélo?gi g?s ];Oé%ﬁgépem st][at'i on i nI t he flor_m_ Of, o

prays are, for exanple, solutions, @ .

Et3N suspensions or figthydamite of the active ingredient of

the formulae I, la, |Ib, XvVa, XVb and XVI and/or the
EtoO phar maceut i cal | gietipt efitesibl e 25 salts thereof in-a.

phar maceutical ly acceptable solvent, in particular
EtOH et hanol or wat e@thangk a ni xture of such solvents. The

‘-h _ for.rrul ation mayhodrts)r equi red, al so contain  other
HEP = “n-heptane
HOAcC : acetic acid
KOtBu ‘ potassium 2-methyi-2-propoxide
MeOH methanol
| min o minute(s)
mp melting point
MTB | tert-butyl methyl ether
NMP 1-methylpyrrolidin-2-one

Pd(OAc)y palladium(ll) acetate




10

15

20

25

phar maceuti cal excipients such as surfactants,:

emul sifiers and stabilizers, and a propellant gas. .

Such a fornmul ati on nor nal I%ﬁ contains the active

ingredient in a concentration of about 0.1 to 10% in

particul ar of about ,0.3 tq 3% by weight. 30 The dose
RT  of the active i RAMBEPDREBI® he formulae |, la, Ib,
rt XVa, XVb and XVietbAtidetimadni ni stered, and the

frequency of adm nistration, depend upon the potency
tBu and duration oferkbutybn of the conpounds used;

additional ly al n .t nature and 32 severity of the
THF di sorder to be fé’%@i}yg r}ﬁﬁﬂl on the sex, age, weight and

TMEDANdI vi dual 1 espRONN NeReFamRihyiShaRBMRldidrainge
" treated. On average, the daily dose of a conpound of
the formulae I, la, Ib, Xva, XVb and 5 XVI and/or the

he ORI SEBERIABAS 848 ) LR iednayng e

followirg phriméreys:0. 01 ng/ kg, up to at nost 10 ng/ kg,

preferably 1 ng/kg, of body weight. In the event of
acut e epi sodes of the disorder, for exanple
Methoc’%%ﬂsdi ately after suffering a nyocardial infarction,
I gher and especially - nore frequent dosages may al so
Stationaey phass s aWatefoSymraetp €8P} 8.94150mph e doses a 10

. day. Especjally in the . of Lv. _adm nistrat.ion or
Mobile(Foisgnco. s BPCESHEHEARY ek aapays EFaO2 Sbio: m22b T
i ntensi ve gar@gunit, for exanple up to 700 ng per day
may be nec¢dQ8FYy, and the inventive conpounds may be
adm ni stered by infusion. List of abbreviations: 15

DCC DIP TLC DWMF EA 20 eg. Et3N Et20 EtOH
Method B: : : :

Stationary phase: Waters Symmetry C8 (5¢4) 3.9x150mm

~ Mobile Phase: isocratic CH3CN/0.1% aqueous CF3002H 40:60; =230 nm;
1 ml/min. '
Method C:
Stationary phase: Waters Symmetry C8 (1) 3.9x150mm
Mabile Phase: isocratic CH3CN/0.1% aqueous CF3CO2H 50:50; A=220nm;
1 mmin.
Example 1 _
a) N-(2,2,2-Trifluoroethyl)}-4-trifluoromethylbenzamide
F
F
F F
N AL
N F
0

5.0 g (24 mmot) of 4-trifluoromethylbenzoyl chloride and 5.0 mi (36 mmol) of

triethylamine were dissolved in 50 mi of CHClp and 2.4 g (24 mmol) of 2,2,2- |

1
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h 25 HEP HOAc KO Bu MeOH nmin 30 np MIB NW
Pd(OQAc) 2 di cycl ohexyl carbodiim de diisopropyl ether

_thin-layer chromat ography34N, N- di net hyl f or mam de.
ethyl acetate equivalent triethylamne diethyl ether

A, N W N T

for 4 h, Bmthe Votlie Boh¥tituBBishWeresidigdved under reduced pressure. The
1-nethyl pyrrolidin-2-one_ palladiun{ll) acetate

residue was taken up using 100 mi of MTB and washed initially with 30 ml of a
. saturated aqueous Na»CO3 solution and then with 30 m! of a saturated aqueous

NaHSO4 solution. Drying wasleffected over MgS04 and 6.1 g (94%;) of a colotless

_resin were obtained which crystallized when left to stand; mp: 117°C.

Rf (DIP) = 0.50 MS (E1): 271 (M+1)*

| b) (R,5)-3~ Hydroxy—2 (2,2 2-tr|ﬂu0roethyl) 5-trifluoromethyl-2,3-dihydroisoindol-1-one

o,

_ 10.37 ml (2.4 mmol) of TMEDA and 1.4 ml (2.3 mmol) of a 1.5 M solution of -Bul.i in

n-pentane were dissolved at -75°C in 2 ml of THF (anhydrous) and a solution of
0.30 g (1.1 mmol) of N-(2,2,2-trifluoroethyi}-4-trifluoromethytbenzamide in 2 ml of
THF was added dropwise at -76°C. The mixture was stirred at -7.5°C for 3 h, then
0.43 mit (5.5 mmol) of DMF was added dropwise and the mixture was warmed to RT
over 30 minutes. The reaction mixture was poured onto 100 ml of a saturated
aqueous NaHCOg solution and extracted 3 times wi.th 30 ml each time of EA. Drying

was effected over MgSO4 and the solvent was removed under reduced pressure.

, Chromatography on silica gel uéing DIP afforded 80 mg of (R,S)-3-hydroxy-2-(2,2,2-

trifluoroethyl)-5-trifluoromethyl-2,3-dihydroisoindol-1-one in addition to 110 mg of

- mixture with starting material. This mixture was separated again by reversed phase

HPLC (conditions see below) and a further 40 mg of (R,S}-3-Hydroxy-2-(2,2,2-

triftuoroethyt)- 5-tnfluoromethyl-2 3-dihydroisoindol-1-one were obtained; overall yield

30%.

HPLC: gradient, run time 20 min

Eluent: 0.1% aqueous CF3C0O2H, acetonitrile (Chromasolv); flow rate: 3¢ mi/min

Column: Waters XterraT™M MS C1g 5 pum, 30x100 mm
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33 RT roomtenperature rt retention time tBu

tert-butyl THE tetrahydr ran 5 TMEDA

N, N, N ,N -tetranet hyl et harte= |, 2-di am ne The retention

times (rt) reported hereinbelowrelate to HPLC

anal yses having the follow ng paranmeters: 10 Met hod

A. Stationary phase: Waters Symmetry C8 (5p) 3. 9xl 50mm
Gradigmibbi | e Phase: isocratic CH3CN 0.1 % aqueous CF3CO2H

35; 65 1 mM/mn. 15 Method B: Stationary
G- 25;5ﬂ sem%%?‘é?t@“'gy%etry C8 (5p) 3.9x150mm Mobi |l e Phase:

SOCr aks, % aqueous CF3CO2H 40: 60; ?=230 nm
30m||'1 m / 25/ a%@ﬁ@%lﬁod C. Stationary phase: Waters
140nﬂymTe?5% astéaifr)le 3. 9xI 50mm Mobi | e Phase: isocratic

%, a ous CF3CO2H 50:50; a, =220nm 1
15.0 0l o Bo%RCR P 1 )

17. 5"N1(2 ?@% gd’ét&luﬁﬂéoet hyl)-4-trifluoromet hyl benzami de F
0 g (24 mmol) of -4-trifluoromethyl benzoyl

chI orlde and 5.0 mM (36 mmoi) of triethylam ne vvere
dissaolved in 50 m of CH2C 2 and 2.4 g (24 mmoi

- )
Rf (DIR) 205034 trifl uoroet hyl amine were sl ow y M3dEH: %99 (M+1)+

dropvm se at RT. The mxture was stirred at RT

¢} Ethyl (RS)-[3-ox0-2-(2,2,2-trifluoroethyl)- 6—tr|ﬂuoromethyl -2 3-d|hydro-1H—|somdol-
{-ylJacetate

Under argon, ethyl (diethoxyphosphoryi)acetate {135 mg, 0.6 mmol} Was dissolved in
anhydrous dimethoxyethane (10 ml). 17.6 mg of NaH (60% in oil) were added at RT
to this solution which was stirred at RT for 10 mih. Afterward, a solution of 120 mg
(0.04 mmol) of (RS)-3-hydroxy-2-(2,2,2-trifluoroethyl)-5-trifluoromethyl-2,3-
dihydroisoindol-1-one in anhydrous dlmethoxyethane (5 ml) was added and the _
mixture was subsequently stirred at reflux for 2 h. The reaction solution was left to

cool; the reaction solution was then poured onto 50 ml of 5% sodium

hydrogencarbonate solution and extracted twice with 20 ml each time of ethyl

25

acetate; the organic phase was dried over MgSQ4 and concentrated under reduced
pressure, and the residue was purified by chromatography on silica ge! using DIP as
the eluent. 90 mg (61%) of ethyl (RS)-[3-0xo-2—(2,2,2—triﬂuoroethy!)-e-triﬂuororhethyl—
2,3-dihydro-1H-isoindol-1-yljacetate were obtained as a colorless oit which

crystallized from heptane as a beige solid.

" Rf (DIP)= 0.31

The NMR spectrum was identical to the material prepared in examiple 4.




for 4 h, then the volatile constituents were renoved
under reduced pressure. Igg resi due was taken up
using 100 m of MIB and hed initially with 30 m of
a saturated aqueous Na2CO33 sol ution and then with 30

m of a saturated aqueous 5 NaHSO4 sol ution. Drying

was effected over MgSO4 and 6.1 g (94% of a colorless

(R, sws{z;[masc_e-znm alznﬁmumecthry:psytaﬂazoﬂanmﬂymemahgmm Hidsoindol-

. 117C. Rf (DIP) 50|\/B(EI) 271 (M1) +
-yl]acegiy!}guanldme
(R, S) - 3- Hydr oxy-2- (2, 2, 2-trif| uoroethyl)-5-trifluorone
t hyl - 2, 3-di hydr oi soindol-1 -one F OHdF 10 0.37 m

(2.4 rnnol) of TI\/EDAand140n1 NH.3 mmol) of a 1.5 M
solution of t-BuLi in n-penflanenere dissolved at
-75Cin 2 m of THE(anhydg usN antNK, sol ution of
0.30 g (1 1 mol) F ' ‘
N-(2,2,2-t(fl uorFdeth _
2 m of THE was addg t -75C. The mixture
was stirred at -75C s &5 0.43 mM (5.5
nmol ) of DMF was added dropgi sg and the mi xture was
warmed to RT- over 30 minutes. The reaction mxture
As desm@ed)mmpletZQ)lémyh(RS))‘-[@mﬂt(ﬂeﬁ Edrlﬂtmqoetiwk)-ﬂdal—m

o 3 S 358 SOl 1 e e

was renoved under reduced pressure. Chromatography on
silica gel using D P afforded 80 ng of
ExampleR S) - 3- hydroxy-2-(2,2,2 20

ri fluor or onet hyl - 2, 3- di hydr oi soi ndol -
a) Z'N’{[ %HPHPO%%%MD&E’ H?%Jfg ng of mxture with starting

material. This m xture V\@S se@ar'at ed again by reversed

phase HPLC (conditions el gyy) and a further 40 ny

of (R S)-3-Hydroxy-2-(2, 2, '

t(fluoroethyl)-5-trifluoron - é

-one were obtai ned; ; el d ORoo% 25 HPLC

gradient, run tine . seént: 0.1 % aqueous

CF3CO2H, acetonitri Chroffasol v); flowrate: 30

- n1/mn Col um: V\&teFr?__ XterraTM M5 C18 5 pm 30x100 mm

- di hydr oi soi ndol -

11 97'g of 4 triﬂuoromethylbenzoic acid (63 mmol) were added slowly in portions at

" RT to 48 ml of HNO3 (100%). The mixture was subsequently heated to reflux for 1 h,

then cooled to RT and poured onto about 600 g of ice. The mixture was stirred for
1 h, then the precipitate was filtered off and washed with 11 of water. The ﬂltrate.was .
“extracted with 300 ml of CH2Cly, and the organic phase was combined with the
precipitate and dried over NagSQO4. The solvent was removed under reduced

pressure and the residue was recrystallized by dissolving in 11of DIP at 68°C,

adding 2 { of HEP at this temperature and finally cooling the solution slowly to RT.

The crystallized product was washed with 1 t of HEP and dried under reduced
pressure to obtain 7.1 g (48%), mp 136°C-138°C.

b) 2-Amino-4-trifluoromethylbenzoic acid




35 Gradient: 10% acetonitrile O - 2.5 min 53.0 mn 25%
acetonitrile 14.0 m'n75%g,{7eton|trlle 15.0 m n95%
acetonitrile 17.5 m nl0% atetonitrile 10Rf (DI P) =
0.50 WM (El): 299 (M+l)+ c) Ethyl
(RS)-[3-0x0-2-(2,2,2-triflygroethyl)-6-trifluoronethyl
-2, 3-di hydro- 1H i soi ndol - 1] i etate 0 O F Under
argon, ethyl (diethoxyphosphorylacetate (135 ng, 0.6
mol ) was dissolved in I antydr @kt di met hoxyet hane
(10 mM). 17.6 ng of 'g\laH [60%.§n oil) were added at RT
to this solution whitchlas~8tirred at RT for 10 mn.

Afterward, a solutidn pof 120 nmg (0.04 mol) of
(RS) 3- hydroxy 2-(2,2F2- trlfluoroethyl) 5-trifluoromet

250 g §f rBitindatiRREas hﬁ?rﬁjz?x';eec'ﬁgi ol Wi iasolvad B TWbet

- EtOH 2Py epbhyc Féfsffo ggdér?f HErrilirewls hgﬁﬁog dﬁﬁdeﬂ-

n was CO0 e reacti
2.5 bameﬁl)tdnegerppt&sedr@ rﬂtmr@lhmhydfoge% spidkanthe temperature rose

* tempol Y B B S At B 3 By e e W ot e

Subsegliérih, %%tﬁ%ﬂa@ﬂﬂew Bhi #é& go!'&@ﬁ?\ﬁ/gé PEMBPEd under

pressure the residue was purif

o y
. reduceélmreﬁetregta abtgin @159 (99%6) o palsi yedlom! soligs mp h&4-4FGeG: .
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90 ng (61 %9 of ethyl ‘
(RS)-[3-0x0-2-(2,2,2-trifluoroethyl)-6-trifluoronethyl

€} 2- ((53}52-Eﬂ30>dﬂchpiﬁr@ivhlryl)-Mmﬂtdﬁbmletwwq@ﬁ@beldv\ere obt ai ned

as a colorless oil V\:hl(():

520 mg of NaNO2 (7.6 mmol) were dissolved in 2 ml of water and added dropwise at

0°C to a solution of 1.3 g of 2-amino-4-trifluoromethylbenzoic acid (6.5 mmol) in
2.6 ml of a 48% aqueous HBF4 solution and 30 ml of ethanol. The mixture was then

stirred at 0°C for 10 minutes, then warmed to RT. A further 0.3 ml of a 48% aqueous
HBF4 solution was then added, then 30 ml of ethanol, 0.9 g of ethyl acrylate

(9.0 mmol) and 26.9 mg of Pd (OAc)o (0.12 mmol). Subsequently, the mixture was

stirred at 50-60°C for 1 h. The solvent was then removed under reduced pressure,
and the residue taken up with 25 ml of EA and washed initially with 25 ml of a 1N
aqueous HCI solution then with 25 ml of a saturated aqueous NaCl solution. The
organic phase was dried over NapSO4 and the solvent removed under reduced

pressure. The residue was suspended in 25 ml of heptane and the precipitated
product was filtered off. Yield: 1.3 g (69%) of a pale brownish solid. An analytical
sampie was purified by crystallization from heptane/ethyl acetate.




crystallized fromheptane as a beige solid. Rf (D P)=
0. 31 The NWMR spectrum was jdentical to the nateri al
prepared in exanple 4.. 36™d)
(RS)-N-{2-[3-Ox0-2-(2,2,2-trifluoroethyl)-6-trifluoro

The N@ﬁ@e&%@gf@%Eégrﬁ%g)@h%%grﬂ%%njal é{«#ﬁf@& ﬂ_éﬂ(e}‘rﬂHl%rﬁéj.i ne O |
(RS)-[3-0x0-2-(2,2,2-trifluoroethyl)-6-
trifluoronethyl-2, 3-di hydro-1H-i sgi ndol _%ﬂ\p/é%r?ﬁ]%tc%gte

d) Ethyhi ba-[2daa envareetiisaraamey])-Bxafiypromst

5
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2-Nitro-4-trifluorpmet
trifl uoronethyl benZeg
slowy in portions a
m xture was subsequeR
then cooled to RT and
The m xture was stirre
precipitate was filtég
wat er. The filtﬁate e
CH2Cl 2, and t he' ogganie
preci pitate andHri ed over Na2SO4. The sol vent was
removed under redficed pressure and the residue was

['1ized by. di | Vi ' | _of Dl
1.3 9 ol deargharicagronying) A ptorineByhenrdic 2t (RN and
453 m@ 0P 9. trifhSroeMyimeie @5 Wol Yvdrfd disdivBkEin 5 ml of DMF and
rystallized product was washéd with | | of HEP and

0.93 g of D&EC wageaaddesd dbednixpire sag stirred abRaifar 4 hy Theurgapy-

o048 s T 0 SRR PGB Ot
pressué Thd fesifudWh3 redrystallized dtore ®1Prto bbtainf1.6 G(@6Hgraf white

g of Pd/C (5% were added. The m xture was
crystalfydr ogenat ed under 1- 2.5 bar of hydrogen pressure.

The N, oyt OB P R R LS B PR e

upt ake was conpl ete. : .
é) (RS)-[3-Ox0-2-(2,2,2-triflucroethyl)-6-trifluoromethyl-2,3-dihydro-1H-isoindol-1-

| bepnzoic acid 11.97 g of 4
E%b?ﬂn(GS mol ) were added
RT to 48 m of HNG3 (100% . The
y heated to reflux for | h,
dqour el onto about 600 g of ice.
df orJ 5 , Lpen the '
a~pf f d d wth 11 of
tracted. pth 300 m of

hase was conbi ned with the

~ yljacetic acid

2.2 g of ethyl (E)-3{2-(2,2,2-trifluoroethylcarbamoyl)-5-trifluoromethylphenyllacrylate
(5.9 mmol) were dissolved in 10 ml of methano! and 1.5 mi of a 5M aqueous NaOH
solution (7.5 mmol) were added. The mixture was stirred at RT for 18 h and then set
to pH = 7 using agueous HCI solution. The solvents were removed under reduced
pressure and the residue was suspended in 10 ml of water. This suspension was set
to pH = 2 using a 2N aqueous HCI solution and extracted 3 times with 10 ml each |
time of EA. Drying was effected over NapSO4 and the solvent was removed under

reduced pressure. The residue was crystallized with diethy! ether/DIP, mp:
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Subsequently, the catalyst was filtered off and the
sol vent was renoved under %{%'Neduced pressure to obtain
215 g (99% of a pale yell solid,.nmp 174-176C. c)
2- ((E) - 2- Et hoxycar bonyl vi nyl ) -4-trifl uor omet hyl benzoi c
202_2(%5? OHO/ OHF 10 F 520 ng of NaNOQ2 (7.6 mml) were
solved in 2 mM of water and added dropwi se at 0C

~ Yield: 1@@@%)1“ on of 1.3 g of

m no-4-trifl uoronethyl benzoic acid

in
H NMB (G}OﬁHMUf:. DAk dudBdddaBhs1gdiauthon Hamd 1‘3)3 Sn‘ﬁ @id, J1=17

Hz, 255 R 30, 42 B 1 48 . TR0 SPBIE o5t ok Hb et fod=s

. Hz, 1 BOveIsIad, J:8 HH_BFI4H§C8 wtl(Qm Pas14. B@rcb@dudﬁgpphhen 30 m
of

of ethanol, 0.9 acr ateé and
Combustiog anglysiis: exallapdyQs (33111%) @ﬁl@t .40 %a@ﬁrﬁl-ﬂ)ﬂo faved
' stirred at 50-60C for 1 h. The sol vent
045'7m5%3gw\4€z%ved under reduced pressure, and the
resi due taken up vvith 25 m of EA and washed initiaIIy
solution then w
f) EththR%r[Sap@a%?@t %@%@%W)ﬁamﬂugmmmw 3T¢+By@r@-1 lsdindol
—yl]ac@fa@é‘n' c phase was dried over Na2SO4 and the sol vent
renoved under reduced pressure. The residue was
suspended in 25 m of heptane and the;precipitated
product was filtered off. Yield: 1.3 g (69% of a pale
browni sh solid. An analytical safle was purified by
crystallization from heptane/ethyl acetate. 38 The
NVR spectrum was Fdgntical to theMgterial prepared in
exanpl e 3a. d) Etdwt
(E)-3-[2-(2,2,2-trifluf : arbanoyl )-5-trifluorone
t hyl phenyl Jacryl ate F
2- (2- et hoxycar bonyl vi nyl’ : j
acid (4.5 mol) and 453 ng of 0 F F
2,2,2-trifluoroethylamne (4.5 nmmol) were dissolved in
2.6 ml 5f SOCDQ (B/mmaol) webe U sphvald IRQAO whef attidad] ardh8.4ng of (R,S)-[3-
was stirred at RT for 4 h. The urea by- product was
oxo-2-(RetyBrtafiudrpettivi )t 6-éniflunmo sneth 23 ditydra-6 Hvisoindak 3 -wlaneticedcid

(10 mrr%“j\%%rer 88335 at -10°C. The mixture was stirred at RT for 18 h and the

volatile constituents were subsequently removed-under reduced pressure. The

residue was chromatographed on silica gel using 3:1 HEP/EA. Yield: 3.0 g (81%) of

-a colorless oil which crystaliized from heptane as a beige solid.

The NMR spectrum was identical to the material prepared in example 4.

g} (RS)}-N~{2-[3-Ox0-2-(2,2,2-trifluoroethyl)-6-trifluoromethyl-2,3-dihydro-H-isoindol-1-

yllacetyl}guanidine

O NH

2
N)\an

N—F
¥
8]

F

. Guanidine hydroc.h‘lc_)ride (11.5 g, 120 mmol) was dissolved in NMP (45 ml) and.

1
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pressure. The residue was recrystallized fromD P to
obtain 1.6 g (96% of white 10 crystals. The NWR -
spectrum was identi cal to4 he material prepared in
exanpl e 3b. e)

oL, RGP OHOE B A R

RT for . &h ana fitefdd. Ghi\iitrate was added dropwise at RT with stlmng toa
2-t (f1uorogethyl carbampyl )-5-triflu

solutlormy% iy h@ﬂé)a[@r@*ca*?é-? &%—tgﬂuﬁf@ewybkﬁ-w PEBEtYrs; g?ﬁ 1H-
s L 308 ,385%, oo P A3 apiepaoH sk g

further 6Omik8 Sbb@@@héﬂ‘t@n iceeWatedr ¢2pbinst) Was siddgdathvemidureGias set to

- solution. The sol vent re reppved der redu ed 20
PH7 upne Al Atk tHiedPa ) wes ABHANbIRG P ys fisedtenty

adjustedh-8.5' d&lH ﬁ@élg%@n |o§efrhegfjﬁxﬁﬁb wa% é’(ﬁfétgw?o?d\dsly at

aqueous nd extract 3 times with

'RT for ¢dcénd thenmeofpltﬁtb fdmwdngamﬁﬂ;ereﬂfcéf:wéu sugion And sEshedyvith

water. 1 B il Gl GRS EIFISe & Gl arBi PeLDRGE T Broghyi-23-

d|hydr%%d§§|fud39‘ﬂQl]acéftyﬂ%ﬂamélm% %dlﬁﬁ&ﬁ e gohh@vﬁlﬁp@ﬂ\édﬁwalent of

‘ethyl a¢etdte, Were Dbtained a2ight y&llomcmsials, mp. 16§- 151% with gradual -

heatlné.l)escgpg%f @I)’Pﬁﬁ%@%ﬂb% é'gpm% n%e[é, 909}? (d’ i ;8505( Ez %

Rf (eth@ad&ﬂb/rﬁ‘@ﬂmmt)lﬂo 43nal ysi s: C13H9F6N(13 (341. 2) cal c.
} H 2.66 N4.10; found H2. 43N4 3 '
H NMBt(#00 MHz, CDCls): 6 = 2. 54 (dd, J1=8 Hz J2—16 Hz, 1H), 3 09( d, J1=4 Hz,

sete MBI 1A LS L s p

(bs, 2 1}, 7048 ﬁpgl:a K351 FIYDF. 95§r.ﬁ=83|H8_§®|H066 02(s20 Hr) ppn‘h
n

et hano

+ CaH12Bale (13, @%r(ﬂ%@&)d@'%ﬁ Fodig, H 617@@%?1%1%/1‘0‘@‘130 &5h°7 H

379 ‘\y%%.ll Hisoindol-1 -yl]acetic acid

Example 3
a) 2-((E)-2-Ethoxycarbonyivinyl)-4-trifluoromethylbenzoic acid (variant of

example 2c).

658 ml of a 48-50% agqueous HBF4 solution were added at RT to 339 g of 2-ami_nb-—

4-trifluoromethylbenzoic acid (1,65 mol) in 6.8 | of EtOH {anhydrous). The
temperature rose from 21°C to 26°C. The mixture was then cooled to 0°Canda
solution of 125 g of NaNO2 in 500 ml of water was added dropwise between 0°C and
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(10 mmol ) were added at -10C. The m xture was stirred
at RT for 18 h and the 15‘¥flatile constituents were
subsequent |y renoved under”™Yeduced pressure. The
-resi due was chromat ographed on silica gel using 3:1

- 5°C o Juieled 1 g ppitve by oy BodnBiugh ahide red

suspelseﬁ@@ tahd rﬁnm ali@hﬂyelﬁttw stispdrivonTaley pigregspfahedeadtion was -
momtO(ﬁé?y HPl{in@ﬂ@doBsz@mozt triflupransetbytbepeeicaadid rtr¥ G4rmin;

2-carb§% 3 ?%%'%H%én%g%ﬁ% r Ié&ﬁé’é(dﬁﬁb “sHlt I%@éﬁ]@ﬂ §>}=9‘P"1‘Wuﬂ' Wfthin 30

minutesi ﬁmoa&ormémmn Idv/Ehe( Z—&arﬁdxy@éﬁ@f&@r&@eﬂwltﬁéﬂz@e@aﬂwﬁ@m salt

was > copipiste; fhamidkre vizs thes HoeRdo @ PLat Ve Yate
(2.31 rﬁblptﬁa‘i 4 e@#ﬁ%& (& AHbH andle BT ofbitand! {drityBrbus) aftd the

UtIO

‘reactlohRﬁMdréwa@héatéa 18 48=58 1. Youmiedriy byolbtidr bf hﬁ@b@ﬁ%dmhsmg

2,3-dihydro-1 H isoindol-1-yl]acetate (7.38
with ingreaing; tamperatute wais \ohseavedef etr@agthm Wéﬁ rmmtcued abyeHF’LC

'(methc}zd;%tf?(l?t)ﬁ%emo&m%g RIS Yo Sl E ;{F%h V4§ 4 min).

After 48trhip| tracdegree of COnvksiowagdtede @96’ glg& MMas then
addi n

* cooled3B R A kel icaR eskindr e aueR PigopR: TPedesidip was

. .
ke 1,313 SRS MGFET P YRS gy e
with 2.1 Reach time of an aqueous HCI solution, then with 1 of a saturated aqueous

et U R At B AL AR
~ under He%{cgg g?@ss%ﬁé%’ %M&Q of5a ggﬂt{b\fﬁwvﬁrgoIleTaﬁEEYﬂto r%:count an

al ned OW CF
tmpurltgrﬁdl{ﬂiﬁ&ﬁomdtﬁyllgemhcudheﬁkhgnd eeWepEresidL&a‘si(EA 4%), a yield

t fr tely 90C. R (eth o
of 83%was 3@@@@0 mgﬁé %ﬁﬁ@%ﬁﬁwqw@é hu%rysf@tbéﬁgw frgm
1 , 3.09 (dd, J1=4 Hz,
heptan%gé@%%“ﬁ% . tfaz ﬂ%‘%@(m | H), 4.64 (Sn 1H, 5.18
TH NMRr#00 Mz, GDES)( s, 1 36 I(t) J=7 %3(}5; 4 21 m J=7.183, 7 ), 6.48 (d,

416 Hes 4 o s T2, oot el by 28 adoT=echian o8P B (@,
J= 15%731|§51§551(b,3 § W pshy, 45-07. H 3.79, N 13.01. 20

Combuatio BnaBsk: Idpgibpyfiyiy (288133 ) célct Ci54. dﬁr dri:85ybbhad £H54.24,
H374a0| d (variant of .

b) Ethyl (E)-3-[2-(2,2,2-triflucroethylcarbamoyl)-5-trifluoromethylphenyl]acrylate
0 O~
~ 0

NH
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exanple 2c) OHF F 658 m of a 48-50% aqueous HBF4
sol ution were added at RT to 339 g of 2-am no 25

4-trifluoromethyl benzoic #4d (1,65 nol) in 6.8 | of
Et OH (anhydrous). The tenperature rose from21 Cto

B e s B e

18°C OI({J%IPEW iﬁytggta'}e@&g‘gf)ﬁ %Iﬂ)ﬁ?ﬁgép%eca% Initral I
trifluorametigdberenic acid {2:25 roal) 233 niliof &INly aad|4.§hof (}HQICdQv During the

suspensi on. The progress of the reaction was
additionpgas evelutioy qumbqe,mdq ddregmixture was stirred at RT for 1 h and then

cooledJol iy 8yl 25 ¢ o RIAVE Y ryTbERs dndbute latedppldtare

betwead'5 2 SRE 1@ X \{e%' g]pé'ﬁd}i of¥7 Bl Bk mitLAHES stifrB at 5°C for a

conversion
furtherZI{)Ctalrb dbign 27919 &f marzatmﬂt:bf;ddﬂwiamn'mﬂmab malywerd addadhst a

temper, L’g{oé) t;:%{ggl e:ﬁ £ Qr@e g@gcﬁg%rea \ﬁgﬁq Q?gyad_d eﬁiﬂt O alas st!rred
at RT fHF‘?b)rmﬁnﬁ’1 Hetbupée 6f WARA a gﬁ&ﬂ;ﬂ:@cﬁiﬁ%} f&)lﬁlﬁ?&d out, and, to -

eacti oh m xture was heate 49-51 Aum orm
:mprove\tbe stirahilityf ofrthermoitime; an aéd&unngl 1 Wk GHpRYy was iatgied. The
tenperature was observed. reacti on was nonit ored
reactiopyvaspmonitoredhiy Hd-Gfmethod C 2—((E)—2-ethoxycarbonylvmyl)-4-

f
el S
5-triflucromethgiphenyiEerdbtevie =082 niing Meﬂsmrmg/\astﬂ”ﬁema fmtirtﬂred
50 mingfhe EEcheR WAREOMBIglEs YIS Rosshughtset the seadtoRapidie were
then re?rflcﬁvethE“ﬁdér' rleaﬁﬁécﬁfﬁ’&%u?é‘ %‘F\d"’tﬁé'?@gdhé'ﬁdﬁakén %ptWIfFP$2 | of EA

eac an aqueous . solution, then

and waahteti 31t|meef\m’m 24tleaghdinegliwatar, maniIte with &5 beach time of a -

Y, cted over n

saturatp s Bl AICH 3&93%&%%@'@%5@4@ It B 5%%58%2{90”5

I I
Nt spifh, BS54k B LS, 6B solbny LB yehled under
54 B 0 gonic R S e s o
tnﬂuormagﬂmmeayﬂgd:rymeaataebrown solmts Zhisa@cdecsubstanm V(aso@amblned
with thtﬁfﬂldﬁ pﬁod%)gt gfg arcqltfluer gat{:h (1 97 g) lé'ﬁd 03 ss'aVedA atsélo 98 °C 1]n § | of
EA, and 14 | of HEP were added at this temperature i in 1 | portions. The mlxtuq_'e was
then heated to 80°C and stirred at this temperature for 1.5 h. This mixture was then
added to 5.6 | of HEP at 70°C and the mixture was then cooled to RT with stirring

over a period of 5 h. The product was then filtered off, washed with 3 1 of -HEP'and

.dried uhder air to obtain 689 g of ethyl (E)-3-2-(2,2,2-trifluoroethylcarbamoyl}-5-
_triﬂuoromethylphenyl]a_brylate (67%) as a light brown solid. Mp: 161.5-162°C.

TH NMR (400 MHz, CDCI3): & = 1.33 (t, J=7 Hz, 3 H), 4.05 (m, 2 H), 4.26 {q, J=7 Hz,
2 H), 6.19 (bs, 1 H), 6.46 (d, J=16 Hz, 1'H), 7.63 (d, J=8 Hz, 1 H), 7.68 (d, J=8 Hz,
1H), 7.87 (s, 1 H), 7.90 (d, J=16 Hz, 1 H) ppm. |
Combustion analysis: C15H{3FgNO3 (369.27):calc. C 48.79, H 3.55, N 3.79; found

C48.93, H3.51,N3.92.




10

15

20

25

J=16 Hz, | H), 7.72 (d, J=8 Hz, | H), 7.86 (s, | H),
8.21 (d, J=8 Hz, | H), 8.51 (d, J=16 Hz, 1 H),
~8.5-9.5 (bs, | H) ppm Conduist i on anal ysis: C13HL1F304
(288.23): calc. C54.17, H 3.85; found C 54.24, H
3.74. 25 b) Ethyl

(BE)-3-[2+(2,2,2-trifluoroethyl carbarmyl) 5-trifluorone

eratu
1-yllackdiijpeanidlite and 18C over 24 nmin to a mixture of 650 ¢
of 2-((E)-2-ethoxycarbonyl vinyl)-4-
trifluoronethyl benzoic acid (2.25 nol), 33 m of DWW
and 7.8 | of CH2ClI2. During he Nﬁddltlon gas
evol uti on was observed. The xtire was stirred at RT
for I h and then Siegoledt Q/ HZSSgof Et 3N ‘
(2.81 nol) was thenkadded gt a terrperature bet ween 5C
and 10C over a peF1 o0 I N.g The m xture was
stirred at 5C for a | _O>[%§n then 279 g of
2,2,2-trifluoroethylam e( 81 ) were added at a
tenperature between 9C and SocFover a period of 27 -
mn. The m xture was stirred at RT for 10 min, in the
course of which a thick precipitate preci pltated out,
386 g afethyh (&)-3L[2- (Zm,QdVlﬂuhMtIWImrbamdyl)t&trdhordrmethyklhﬂrql]acryiate

(1.05 raglg%q%gg&sggglgeéw ﬁ[&ﬁ@mlﬁgg% géjdde%dat y e?n;geer%?ure%etween
5°C an%- {sﬁ @ 1n2pcﬁ{|8n9é<¥l%%§’9ﬁ¥ 'wg BY KDtBu (42 hHen OTRE BydiRaBarts the

|somdc(l@)e we{sznomtczredhyrﬂﬂ]: LﬁéE&éﬂEhw 24 ptiybaonylate: Rr = 0.32;
5-trifluoronethyl phenyl]Jacrylate rt = 13.2 mn). Afte
isoindalene: erng 01) Risftetopne hpur. ithe reasdion; was F‘H@Pleé%clﬂl the mgantime,

- ©) (R§3m—g?—:f%—gy){c%9—zg F@Iuo%&hxa ot l%uafltﬁ'n?t 21)2 %X&ﬁhybro -H-isoindol-

587 o G RBife see uSiuandadEi S e ol BNl S0P G Bbuay cptorice

were a@ﬁ@dtatﬂ% téﬁﬁjéﬁél%ré‘@ﬁbéﬁye%h Q{P’O’\hﬁ@ 2523, 'Plfle Rfixtupe dlas stirred at

trmes with. 2.5 each tine of water,
25°C fonwl dflearwl thenzhs P(Cle'mﬂt@fﬁé off: The filtzatercomnprisieg mgaieased

auaniclfitER RO RS el Yyt of 0hyemhEtna

 stirred M BPYor 2l THEcERIer6IBh t¥alse B u@ﬁidlﬁiédﬁés midtfteesdivia HPLC

pressure to obtain 802 of et
(methq@ wapelengti230 M%Bg@myﬁ@aﬁ@ﬁﬁﬁyﬂ)— . dqgnin;

| acylgu%big&uﬁjb?e%ﬁﬁ@oms Céﬁ%ﬁtﬁ’égﬁg r&@5tiBn ittt S Sourllichto 14 |

of ice-water, set to pH 8.5-9.0 using aqueous HCL solution and extracted 4 times -

with 3 1 each time of EA. The mixture was then washed 3 times with 3 | each time of

a saturated aqueous NaCl solution and dried over NagS0Q4, and the soivent was

~ removed under reduced pressure. 329 g (82%) of a brown solid were obtained. The

product was combined with 3 other batches of the same preparation process; total
amount 842 g. These 842 g (2.2 mol) were digested in 2 I of EA and 5 | of Et30 at
30°C for 2 h. The solid was then filtered off, washed fwice with 2 | each time with
EtoO and dried under reduced pressure. 693 g (82% recovery) of an almost white
solid were obtained. The co'mpound crystallized from 2-propanotl as the inclusion
compound with 0.5 equivalent of 2-propanol.

The NMR spectrum was identicat to the S-enantiomer prepared in example 5b.




with the crude product of another batch (177 g) and
di ssolved at 60-70C in 31 of EA and 14 | of HEP were
added at this tenperature th 11 portions. The m xture
was then heated to 80C and stirred at this
tenperature for 1.5 h. This m xture was then added to
o 5.6 | of HEP at 70C and the m xture was then cooled to
ExamplE M th stirring 25 over a period of 5 h. The product
was then filtered off, washed with 31 of HEP and
Ethyl @RS)e@- (Q;&iaﬁnﬂuqroethyab'i-am-ﬁeggugrcmetbyhg; B-dihydro-1 H-isoindol-1-

heceldit b7 driredhebabidt SRR B X RSP Bory i i o
mﬂuo@métﬁyzbé@zo.dgands 162c 1 H NMVR (400 Mz, CDCI3): 8 =
3 (t, J=7 Hz, 3 H, 405 (m_2H), 426(q,J7Hz
2I—|),619(bs | H), 6.46 (d, V=16 Hz, 1 H), 7.63 (d,
~J=8 Hz, 1 H, 7.68 (d, J=8 Hz, }| 30 1 H), 7.87 (s, 1
H, 7. 90 (d, J=16 Hz, ) yppusti on anal ysi s:
C15H13F6NC3 (369}_"2&): . C}{48.79, H 3.55, N 3.79;
found C 48.93 3 . 43 ¢)
(R,S)-N-{Z-[3-O<02( t(fN&eKoethyI) 6-trifluorom
et hyl -2, 3-di hydro-Hi § . yld;gcetyl } guani di ne
386 g of et hyl
(BE)-3-[2-(2, 2, 2- trlfluoroethypcarbarmyl) 5- trifluorome .

soci ¥YFSTRp2oluien dred oF pige el e etuiet ot g odhsiitor
RSttt i B e
toluenbY30 Infl). (ﬁﬁ%&@ur—e wad stieed yt raom yéraperatitie for 8./8i; and then
heatedy s 105k teperai ehuihin HE mif oBkalipusi7ckes aas puplion

comméﬁfé%f FIS\%@T-M‘U% wad sfglfre@% 165¢C RI3 1. tﬂ%n%ﬁ!djid}'o'ém

were ad at a tenperature of between
tempesatdrez ﬁmerewtﬂmsucmmmwg!sawesedgm layss 2fox 015 nrra\ramd

e KCI tered off trate npri,sing
washeg it fghdertss antfe St Srcentiafed higldbgafig st
reducePpfeisk@re. Theldbi® cﬁl@ﬁﬂé g \@hthld i the ﬂﬂh@ﬁﬁa 28dLbrown oil

stirred at RT for h. The conversion to

(3.34 G 2IR T o TGN . 3 Gedo 0 Mma and {rtyigmins (2.58 g,

26.3 VAT ekl o BB RN 92 e g e

dlssol\fetﬁﬂtdlﬂﬂomm{éthaﬁe\éw iR wmmwdrmls@ﬁwthdee mablfﬂg. atsuch a
set to pH 8.5-9.0 using aqueQ  utiaon
rate tha thediemaeralure was kept hetween p° Qeaaﬁ 106 The l@bath\&as then

removB i Tthe ‘@%ﬁeé&&ﬁnﬂ@ﬁ%ﬁwﬁahﬁﬂ@eﬁn%tﬂbrﬁor} of i vikhiBRorfthane
- distilled off under gentle vacuum. Subsequentiy, the mixture was heated to boiling
under reflux for 10 h. After it had been cooled, the mixture was diluted with _
dichloromethane (50 mi) and extradted twice with aqueous 2N HClI solution {50 mi
each time), and the combined organic phas_es were washed with water {100 ml),
dried over NapS04 and coneentrated under reduced pressure.EthyI' (RS)-(2-(2,2,2-

trifluoroethyl)-3-oxo-6-trifluoromethyl-2,3-dihydro-1H-isoindol-1-yl)acetate (3,51 g,

- 94%) was obtained as a dark brown oil which was purified by crystallization from
n-heptane. Mp: 54.5-55.5°C.

TH NMR (400 MHz, CDCl3): & = 1.15 (t, J=7 Hz, 3 H), 2.85 (dd, J1'—;6 Hz, Jo=16 Hz,
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a saturated agqueous NaC solution and dried over
Na2SO4, and the solvent was renoved under reduced
pressure. 329 g (82% of a4brown solid were obtained.
The product was conbined with 3 ot her bat ches of t he

same preparatio rocess; total nt 842 g._ These
1H), 342 (40,15 Yok Bz GH 3 (. 3 T gr 120 oad M Sk 4.73

.1 Gh5 0l HaR i LEug-60 (. 2 KnBeA ft it T B bBEna

Combqéﬁ aHé‘I §irS'. gFﬁ?@lgw %ﬁ%ﬁlcgd'@@%)rﬁ@“iﬁﬁlb 7d; found

tained. The conpound
04354ry.§gaﬂg q\zgd'gfrom 2- propanol as the inclusion
conpound Wi th 0.5 equival ent of 2-propanol. The NWR
Spectrum was identical to the S-enantioner prepared in

l e 5b. | Exanple 4 Ethyl
Exam?'%m(z (2,2,2-trifluoroethyl)-3-o0xo0-6-trifluoronethyl

a) (S)N{B{FO%D92, mwmmethy?- -tfileashethel-2B3-dihpdpot H-isoindol-1-
reaction starting from2-((E)-2- ethoxycarbonyIV|nyI) 4
yllacetyllgppniding. §38 Hi %M'i-cta&@r'@ agidsalc 2 (1.98 g, 27.2
nmol ) was added at roomtenperature to a suspension of
2- ((E)-2-ethoxycarbonyl vi nyl) - 4- r|fluoronethylben20|c
acid (2.9 g, 10.1 nmmol) in tolu he
m xture was stirredsat poomtenp mn and

then 10 heated to 1§}5C (Path te in 30
mn. At aboHt 70C,. W@l ution

he

m xture wag stirréd at 105C for ; céblled to
room t eafpel R filtered Ugh a
ki esel guhr I8 . —\gﬁ Wrriljj nd she(gjan th
tol uene, and tHhe fWlt was comcesnir@ted by |

re. | The acid {chl ori de
- oil 15 (3.34
2 2.1 mygl) and

evapor ati on under ©reliuced press
was obtained in the formof a re
g). 2,2,2-Trifluoroethylam ne (1.
triethylamne (2.58 g, .25.3 l) s di ssoljved at
5C in dichloronethane (15 m), arg—the acid-ehl ori-de,
di ssol ved in dichl oronmethane (20 m ), was added

_ (RS)-N-F{B-QW&)@-W-(QEQ,'IZdEiﬂumoéihy@-fi}trifbmfbmathMl-at%d'tlwdm-ﬁ Heisoindol-1-

yl]ace@ngghawr fg%é@ﬁe%%? & @ﬁt& gg‘éyef g‘ co-l;xl%gnt &F Og‘? tlﬂ( NMR,

44 g, ‘I(ﬂ@ cHan %BW'@’K@IIBSn%W-L&aﬁ@hb'a%m of1.2 8231 mmol) were initially
di chl or omet hane 20 distilled off under gentle vacuum

charge s sglidsang, 2-prapamick (300emananadded drapwise Withgstirring. The
solids initially dlssolved fully, bear a white solid prempn_tated out. After 30 min, the
mixture was heated to 70°C. This again gave an almost clear solution. This was left

to cool to room temperature within 4 h and subsequently stirred at this temperature

~overnight. Afterward, the mixiure was stirred at 10°C for 4 h and subsequently

filtered with suction. The residue was washed twice with 2—’pr0penol (100 ml each
time) and dried under air. 28.05 g of (S)-N-{2-[3-ox0-2~(2,2,2-trifluoroethyl)}-6-
trifluoromethyl-2,3-dihydro-1H-isoindol-1 -yl]acetyl}guanidine, 0,0’-dibenzoyl-L~
tartaric acid salt (74% vield based on the (S)-enantiomer), in enantiomeric purity
82% ee by HPLC (Chiracel OD/21, 250 x 4.6 mm, 50:5:2
n-heptane/ethanol/imethanol, 1 ml/min, 30°C) were obtained as colorless crystals
20 g (14.6 mmot) of these crystals were initially charged and 2-propanol (400 mi)
was added dropwise. The mixture was heated to 80°C with stirring and then left to
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under reflux for 10 h. After it had been cool ed, the
m xture was diluted with dichloronethane (50 m) and
extracted twice with aqueoG§ 2N HCl solution (50 m
each tinme), and the conbi ned organi c phases were

cool gmg%ﬁ.gsilg{ttel)m gtggra oy 100&!?@%%&&%@@ s¥rp__=§ﬂ%l? %I'nso%emperature for a

furthef 9 akPtHedr fﬂte?e@@nth suction, and the I'eSIdLhe was washed twice W|th
trifluoroethyl)-3-o0xo0-6-trifl uoromet 2, 3-di hydro- 1H

2-propanob( 5ol each timejanst drigduadergir. 16434 (ﬂa@%o}aehi brsgdaen the

(srerplnea SR SR B G BigR 5”

dlhydr@DﬁFll-@om@oI:l ﬂd&é&at}(iaguah@ inEZO, 3 -tHbenZo i—(ﬁﬁhno]ém@ kit were
3.01 (dd, J1=5 , J2=16 Hz I

obtalnpgj asg:qi@egsﬁ crysnajs mp: 11232{ 493 f_%-,enamtlomqms pmtng%ﬁee by

) , 1 H, 780 (m 2 H, 801 (d J=8
HPLCE%OH%'% éérﬂbﬁw dmbusti on anal ysis: C15H13F6NC3

Comb(8ish adalysieal FENAZDo HAC (561.4Bywrakc. €49.21, H
48. 54, Hy3 49%'_%. ;gﬁ g Exarrg?(-el %Og)( ‘ o -
3.41, r@agwf{nﬁn{j:ﬁ}@dﬁlﬁ(&ﬁﬂ, B-9.97]1 uoroet hyl )-6-trifl uoronet
hyl - 2, 3-di hydro-1 Hisoi ndol -1- yl]acetyl }guanidi ne,
0,0' -di benzoyl -L-tartaric acid salt X 1/2 H®2C CO2H 10
b) (S)JN?? F:abb&% =22, @gltrmub?oe’%hﬂjletmﬂhwmhm B=dihjdrot{ M aRdiol-1-
2,3-dihydro-1 Hisoindol-1- yl]acetyl }guanidine .
yl]-ace(tyl}wlamdlaa conpound with ethyl acetate, content 87.06%
by NMR, 44 g, 100 mmol) and O O.-di benzoyl -L-tartaric
acid (11.2 g, 31 mol) were initially charged as
solids and 2-propanol (500 mqQ wasi,added dropwi se with
stirring. The solids initial _As’sol ved fully, bear
a white solid precipigated gut NAftNey, 30 min, the 15
m xture was heat ed . A his agai n gave an al npost
clear solution. This {6 cool to room
tenperature within 4 ubsefuently stirred at
this tenperature overnight.5Afferward, the mxture
was stirred at 10C for 4 h and subsequently

(8)-N-{2-[3-Ox0-2-(2,2,2-trifluoroethyl}-6-trifluoromethyl-2,3-dihydro-1H-isoindoi-1-yl}-
acetyllguanidine, O,0 -dibenzoyl-L-tartaric acid salt (113 mg; 0,20 mmol) was

dissolved in a mixture of water (1 mt) and ethyl acetate (5 mlyand a solu'_tion of -
NaHCOg3 (50 mg) in water (7.5 ml) was added. The mixture was left to stir at room
temperatUre for 16 h and then exiracted three times with ethyl acetate (5 ml each
ﬁme). The combined organic phases were shaken once with 4-solution of NaHCO3

(5_0' mg) in water (20 ml) and then with pure water (20 mi), dried over NapSO4 and

* concentrated by evaporation under reduced preésure. 75 mg (97%) of (S)-N-{2-[3-

oxo-2~(_2,2,2-triﬂudroethyl )-6-triﬂuoromethyi-2,3-dihydro-1 H-isoindol-1-yl}-acetyl}-
guanidine were obtained. The product crystallized from 2-propanol as an inclusion
compouhd with 0.5 equivalent of 2-propanol, mp: 80-82°C. The -éubstanc'e may be
recrystallized from ethyl acetate and crystallizes with 0.5 equivalent of ethyl acetate,

- mp: 121.5-122°C,
- Enantiomeric purity > 97% by HPLC (Chiracel OD/21, 250 - 4.6 mm, 4:1 n~
heptane/2-propanol, 1-ml/min, 30°C). |
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filtered wth suction. The residue was washed tw ce
wth 2-propanol (100 mM each tine) and dried under
air. 28.05. g of 47
(S)-N-{2-[3-0x0-2-(2,2,2-trifluoroethyl)-6 20
trifluoronethyl-2,3-di hydro-IHisoindol-1-yl]acetyl }gu

TH NME (400nHz00D Cld):ten 2434 {dd, JyaBtH, iJo=d6itdz, Sai), 3.04dd, J1=4

i el d based on theHng) -enantioner), in enantiomeric :
LEBAAM. rlaldp 5. B2 H56.66 s 2rh), 7.75

50:5: 2 n-heptane/ethanol/nmethanol, 1 m/mn, 30C)

{bs, 2 U 03 (d.a}58dz.ak Haof -8P1{dsd=8 Hes il di)s 8.02(5. § Hhmpm®. nmol )

Combi3tich M NilgG-En LehipAibld Wit 0I5 GRGLHEHL 6 Spropanly
Cr4H g N edz O HYIC (44 2.82 5 tcalo: IS5 A8dH hem, Nef3.59;,dodhd
cool gradually to roomtenperature. The m xture was -
C 45.28t Hr4.24, Mt13tH).s tenperature for a further 2 h and
then filtered with suction, and the residue was washed
: twice wwth 2-propanol (50 ml each tinme) and dried
Exampiwger air. 16.3 g (100%yield based on the

: (S)-enantioner) of - . ) o
(RS)~Nc@;L3r\D{«2-2r@%2ctﬂﬁuq@sammwmﬂuqn@méhmg—dmydmﬂ Hiisptheel-

g ) P L e B Ao

trifluoreréthyl-2 Ssdibyget- BHdsoingol- 1-9fad@giguaidingl omeric purity

>97% ee by HPLC (conditi ons_ as above). Conbusti on
anal ysis: CL4H12F6N402 % CIgHo¥b8 (561.43): calc. C
49.21, H 3.41, N 9g98; fow 17, H3.30, N 9.97.
10 b)
(S)-N-{2-[3-Ox0-2F(2,%
yl -2, 3-di hydro-1Hi so
5 O F
(S)-N-{2-[3-Ox0-2-(2,2,2-trifluoroethyl)-6-trifluorone
(R)-N-{RHB+0:2-2-(@i 1 R-dnfb:aroethyheB-triflulordmpthivi-2 s dihy tiog i BlRis dindel-

ooy AR ot o 0B b

J-Uog oet hyl ) -6trifluorometh
- g acetyl }guani dine 0

(M=l G ) ot 6 OW KR Sy

‘nTxture wa
obtainegt inrtha concentratiosmfd SaiN+{2[3-oxo-Pe(22 rtdfludrerttyik-6-act ed

inuordgbish o lter it naE SRRy arkioR "B AU

- tartaricsRid'$4101h SlanifEEB and eaABknt WithNFMC %d@éscgmfédtihen

wi-th pure water (20 m ), dried over NaZSO4 and
example 5b)) was dissolved in 2-propanol {1.8 ) and a solution of KOH, (85 percent,

660 mg, 10 mmol) in 2-propanol (400 ml) was added at room temperature with
stirring. The mixture was stirred at room temperature for 24 h and then acidified

- using glacial acetic acid (720 mg, 1.5 mi) and concentrated by evaporation under

reduced pressure at a max. bath temperature of 40°C, and the residue was
partitioned between water (500 ml) and ethyl acetate (400 ml). The aqueous phase

‘was extracted twice with ethyl acetate (300 ml each time). The combined organic

phases were shaken with a solution of NaHCO3 (10 g) in water (500 ml) and then
once again with pure water. The organic phase was dried over NapS0Oy4 and

concentrated by evaporation under reduced pressure at-a max. bath temperature of
40°C. 39.8 g of (RS)—N-{2-[3-0x0-2~(2,2,2—tn‘ﬂu0roethy!)-B-triﬂuoromethy_l-.?,3—dihj/dro-

H
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concentrated by evaporation under reduced pressure. 75
ng (97% of (S)-N{2-[3-

oxo-2-(2, 2, 2- t(fluoroethyl‘ﬁ36 trifluoronethyl-2,3-dihy
dro-1 Hisoindol-1-yl]-acetyl}- guanidine were

. obtained. The praduct c 2rano| S.
th-sofdof  fieei1GuBR BRI santeriarie by Bilug. AL sidH SGRRSLndRitn
0.5 eq@vﬂ@ﬁpaﬂ@ﬂhyl S6taflk0 Witk obldifed @Q%ia@élg;&idwmbeais yield: 87%.

recrystallized fromethyl acetate and crystallizes
Mp: 164r 146°6: on gguile heaiing.ciscapryf efindngetate from approxmatehc,
100°CEnant| oneric purity > 97% by HPLC (Chiracel OO 21, 250
4.6 mm 4:1 n- heptane/2-propanol, 1 m/nin, 300).
Enantséﬂxe&:blréwgﬁﬁ%wﬁﬂ(f%@cel B2, ZB’B X 4% md~B1hk,
J2=1 H), 3.09 (dd, J1=4 FE, J2=16 Hz, 1 H),
heptang/2grqpanol, HPL/min800&Y- 1 H), 5.18 (m 1 H), 6.65 (bs,
‘ 2 H, 7.75 (bs, 2 H, 7.88 (d, J=8 Hz, 1 H, 7.95 (d,
J=8 Hz, 1 H), 8.02 (s, 1 H ppm Conbustion analysis
Exampfe 7icl usi on compound with 0.5 equi val ent of

2- 5 Cl4H12F6NACR2 C3H80 32): | ‘
(S)-N-B B 21252 $ROeHVES- TTareme s diny A or 1 bHiSORASH1-yI-

acetyl}%ﬁg@gﬂ_ W%fg"? ?tf I}ydéat rifl uoroet hyI )-6-trifluorom

et hyl - 2, 3-di hydr o- 1OI—|-|sNi1ié1doI 10
1-yl]acetyl }guani di racem zation of
(R) - N-{2-if § oxo-2<(2, N,Z- Hf | uor oeicdhyl ) - 6-
trifl uorgefet I-23d|hydrol H
H- i soi rdol -1 st yl } guani di geqdy
(R -N-{2-] 3l y??E‘ r|quoroethyI) eutrifluorone
t hyl - 2, 3- di hydt o- 1 H i gor'ndol - ]acetyl?guanl di ne
(i nclusion conmpoun® with 0.5 eqw vaI ent of 2-propanol
obtai ned b

(S)IN-BR i T aei O ST asRYLR Sy e Brisiadeh1-yil-

acetyi}ég-?mﬁ@?&ﬁ@sié@egnﬁgu?dérvni & urivoaé qf 2~ Bropanol (M=412 3)

110 g, 66w %eﬂiﬁéelﬁe@uﬂdiﬁﬂ@tﬁ@xﬂethane 82 l&and admixed with fumaric
Hisoin d¥ ] acetyl} Euanl di ne, di benzoyl - L-
acid sostammwm dimethpxyathanewatera 51478 ?ﬂééh%lﬂanﬁpmon

tormed i G523 59 4ot ton T R Bsufl T B s
taken up wﬁh dlchloromethane (2 1) and the mixture concentrated again by o
evaporation under reduced pressure. The residue was suspended in water (1.5 ‘I'),"
filtered with suction at room temperature and dried under air at room temperature
overnight. 125.9 g (95%) of (S)-N-{2-{3-0x0-2-(2,2,2-trifluoroethyl)-6-trifluoromethyi-
2,3-dihydro-1H-isoindol-1-yllacetyl}guanidine hydrogenfumarate hydrate were
obtained as colorless crystals, mp. 210°C.

Determination of the NHE inhibition

~ The inhibitory concentration ICgg for NHE-1 inhibition was determined as follows:

" The NHE-1 inhibition IC50 was determined in an FLIPR assay by measurement of:

the recovery in pHj in transfected cell lines which express human NHE-1.

!
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20 660 ng, 10 nrnol) in 2-propanol (400 m) was added

at roomtenperature with stirring. The m xture was

stirred at roomtenperaturd for 24 h and then

acidified wusing glacial acetic acid (720 ng, 1.5 m)

and concentrated by evaporation under reduced

- pressure-at a max. bath tenperature of 40C, and the
| : . .

The adsfy i oltned oRRiy! FRIPH (B e ietind Rl Ralich Wih black
walled &6-welk microtitar piates havighgieardoedest ¥hedthsidctedchii lines) .

Th I ned [ hases were shaken wt
exoresbi R eIk LR B ThE bl B LA Lefovmon
endog&neies REIE &tmgﬁs%&éﬁhéhceﬁhﬁuﬂé $s BRaSeb%eSuent

dried over Na2SO4 and concentrated by evaporation

selectipphwerer sandeddthp meserding day at madensityof ~26rG06 celisieelbfThe
growtri g 1os 1k, Fanstestad celis scove 19% fetal 31t semmradsiionally

contairtdd@H 18 ad-elsdigtich adtibiotic in order to ensure the presence of the
IH | soi ndol - 1-yl ] acetyl } guani di ne, content 87% by NWVR,
transfecied $gaueRceSpound with 0.5 equival ent of et hyl
acetate, were obtained as pale yellow crystals, yield:
87% Mp: 164-166C on gentle heating,. escape of ethyl
The acacttaasay Stactedaifl thel retaiay of h0gFowsh riedinim Aveaddition of
rtati 0.49:51 by HPLC (Chiracel O 21, 250 x 4.6 nmm 4:1
100 W gt logding PsF WeHBIUM BGRCHAM [0ybisErthaxnyetiwl)-5- (and

-6-Jcarbbiotcpon AR A Setb i 8 i R, 15 i e

_acetyl }Yguani di ne hydrogenfumarate hydrate 0 O F X HO
chloride, 1ty 4g@i2, 1 mM CaCly, 5 mM KCi, 20 mM HEPES, 5 mM glucose;

S).-N-{2-[3-0Ox0-2-(2,2,2-t(fl thyl)-6-trifl t
pH 7.4 [ iSlel Tt @05, Tt oedls wereithea yaqubiied ot BY 1 don 4 mamutes.

This ‘"%“.\iﬁifgﬁé?fb E)%Wmmé"éehs Qith REAYHUEPE SNt Ale isPanol
fluorescence intensity depends on pHi, and with NH4Cl which makes the cells
slightly aikaline.

The nonfluorescent dye precursor BCECF-AM is, as the ester, membrane-

permeable. Inside the cell, esterases release the actual BCECF ‘dye which is

membrane-impermeable.

- After this incubation for 20 minutes, the loading buffer which contained NH4CI and

free BCECF-AM was removed by washing three times in a cell washer (Tecan

| Columbus) with in each case 400 ul of washing buffer (133.8 mM choline chloride,

4.7 mM KC, 1.25 mM MgClz, 1.25 mM CaClp, 0.97 mM KoHPO4, 0.23 mM KH2PO4,

5 mM HEPES, 5 mM glucose; pH 7.4 [adjusted with KOH]). The residual volume
remaining in the wells was 90 pl (50--125 pl possibie). This washing step removed

the free BCECF-AM and led, as a consequence of the removal of the external NH4*

ions, to intracellular acidification (~ pH; 6.3-6.4).
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- present if] the/pasental TAE-

110 g, 266 mmol] was dissolved in dinmethoxyethane (2
) and adm xed with furmri§ 15 acid solution (0.5Min
9: 1 di et hoxyet hane/ wat er , G510 m ) and the clear
solution fornmed was concentrat ed by evaporat| on under
reduced pressure. The residue was taken up

Since thiecanuiibsiwer pbintracellyiar Nha Frwigh NHa QnCéHcom%dtslﬂérb@d by the

- again by evaporation under reduced pressure. The
removalasfithe extraselklméidgt antibywiatesubstqbant, instantarerced paisshge of
suction at roomtenperature and dried under air at

the NH: QQI‘BLIg?i heclithemBrarRy e wWalhinglgfc8sg IR+ @émaining inside
S)-N-{2-[3-0x0-2-(2,2,2-trifluoroethyl)- 6tr|fluoro%re

the ceitshydhzcrewas thérvdase &f thel inphosiRiladacidfiestidn |mecb\m¢ltuaily
drogenfumarate hydrate were obtained as .colorle

lead toaqusd%atis if 'hﬁﬁ"s@i?obngﬁ‘%he ftwamimiRrtasn at s paint that the

| washﬂg%ﬁfﬁa{rtﬁég‘sg&i&nf d@%% ?&f 9{ %F&%ﬁlﬁl@*%@%ﬁ&ﬂ@s%la lead

t1on was m ne
[ R
to s A oV n ?ﬁépf‘?%%ﬁe%ﬁﬁﬁf B By R SfiophHE
isofornge! | lines which express human NHE-1. 49 The assay
was carried out in an FLIPR (fluorescent inmaging plate
It was W‘@fﬂéﬁ* jmpprantforalk builers used@oading bufter. ovashing buﬁ@regecovery
ing clear bases.-. The transfected cell |ines

buﬁer)@pﬁﬁceg@,ntﬁg‘ ameHGQ3 dorshsingaethepresprce ot W@aﬁ%ﬂn@m would lead

cell line LAP-1 shows no endogenous NHE activity as a

. to activatinp e irgedering bivarberaiesiepeadantpldsieguiatory systeros vdigh are

wer e seeded the $reced| ng day at a density of -25 000
§ebliR® nedi um for the transfected

cells (lIscove +10% fetal calf serum additionally

contai ned 418 as a selection antibiotic in order to

The mierstitereplates witletenacidifiedicelis weransére (et 2@ queutesaftet the

aciaicgfont beenaains LR b AheFLRBotEIR gpeldafingescent dye

 was exk[égé& ?S/ I@ﬁf hé‘ﬁh a@a&%’éﬁ?ﬁ 434 % nm which was generated by an

| S car oxy
argon la6e)), aaddba yhidasured permne@c@(!as@mmww xllsmmea]lom timeoamdvi

apertur@aqﬁ%l’a %rmé%pnﬁm hl o F%@%@%écted such that the

average flucrescence signal per well was between 30 000 and 35 000 relative

fluorescence units.

The actual measurement in the FLIPR started with an image being taken by the CCD
camera every two seconds under software control. After ten seconds, the recovery of
the intraceltutar pH. was initiated by adding 90 ul of recovery buffer (1_33;8 mM NacCl,

47 mMKCl, 1.25 mM MgClz, 1.25 mM CaClz, 0.97 mM KaHPOg, 0.23 mM KHoPOg,

10 mM HEPES, 5 mM glucose; pH 7.4 [adjusted with NaOH]) by means of the
96-well pipettor incorporated in the FLIPR.

The positive controls (100% NHE activity) used were wells to which pUre recovery
buffer had been added, while negative controls (0% NHE activity) received washing

buffer. Recovery buffer with twice the concentration of test substance was added to




.10 was Im%

15 pH 7.4 [adjusted with KOH ). The cells were then

i ncubated at 37C for 20 m nutes. This incubation |ed
to loading of the cells wi?h the fluorescent dye whose
fluorescence intensity depends on pH, and with NH4CI

kes the cel ght]y al kaline, The
all oth Sl FHR B aEsnenys tb? EL PR Smasbeies A0 MGASWERaHS (two
‘minutedit er, menbrane 20 perneable. Inside the cel
' eSterases release the actual BCECF dye which i s
menbr ane- inperneable After this incubation for 20

e ol BT Al B 5

_ calculeﬁédj khé’\ﬂﬂEeéct(vﬁ%%f’fBr d8cl Ristad Héﬂstﬁhfzé‘ cbﬁc ogaa?rﬁi 4|Q)Qn
: of washing buffer (133.8 nM choline on

these, ltﬁié 1G4 valugdforihdbihstaddes Sifidd m&rs@ 09 EHEMdé%RP&as not
0.23 mM KH2PO4, 5 nM HEPES, 5 nmM gl ucose;

linear \edjthes eatirevestperittaiit) butrathar dsll duihle el oWing toeiBtir@adiog NHE
in the wells was 90 pl (50-125 pl possible). This

activityratdtiginey pHijealuesiitwess important & sBIGES For\daduratidreo!, thes a
consequence of the renmoval of the external NH4' 30

‘measure/ment, the pat imwbichutharinereast in funrescer(ce piHhe Bitesantrols

Since the equilibriumof intracellular NH4+ with

and H+ was di sturbed by the renoval of the
extracel l ul ar NH4+ and by the subsequent instantaneous

— passage of..the NH3 through the cell nenhrane, the

mashlnéﬂﬁﬁﬁﬁﬁ%% | ed to FH renainWHﬂEﬂmﬂﬁE@OHﬂﬁeod@Nﬂé,
x el intracell-ul-ar -

Ot entual ly 5 lead to cell
tnﬂuorgﬁﬂﬁlefS lithHﬁf-?H%émHBW— enough.  1t.was paportant at
. hi's "poi nt ' t hat washi ng buffer was sodiumfree
, (<13ﬂﬂ$@y&gwmud®mtracelIuIar sodi umions woul d | ead

to—t+nAstant-areous FHEE€OVv-etry ﬂthe le as—a reSU_!t- of
the activity of the cloned NHE isoforns. It was

i kewi se inportant for all buffers used (I oading

buf fer, washing buffer, recovery 10 buffer) not to
cont ai n any HCO3 ions, since the presence of '

bi carbonate woul d |ead to activation of |nterfer|ng

bi car bonat e- dependent pH regul atory systens which are-
present in the parental LAP-1 cell line. The
mcrotiter plates with. the acidified cells were then

(up to 20 mnutes after the

f



15 acidification) transferred to the FLIPR In the
_ FLIPR, the intracellular fluorescent dye was excited

WO 206%/054485 havi ng a wavel eng2h of 488 nm whi BETWER2004/013153
generated by an argon |aser, and the neasured
parameters (laser power, illumnation time and

What isgglaimest is: of t he CCD canera incorporated in the FLIPR)
were sel ected such that the average fluorescence
signal per well was between 30 000 and 35 000 relative

1. R Qrdddserfes pepeeing Uonspouttes ¢fahydbrmumaasur ement in the
F%I PR started Wltgh an i mge, bei ng taken by the CCD
camera every two seconds u er;é:ﬂt ware control. After

ten seconds, the recovery | ntracel lul ar pH.
pl of 'fécovery buffer _
1.25 oM Mgd, 21.25 nM

(133.8 nM NaC, 25 4 ,
B KH2P04, 10 nM HEPES, 5 -

CaCl2, 0.97 M (¥ 4
nM gl ucose; pH 7.4 [ae
the 96-well pipetdor mccusporat ed in the FLIPR The
positive controls (100% NHE activity) used were wells
to which pure recovery buffer had been added, while
negative controls (0% NHE activity) received washing
30 buffer. Recovery buffer with twice the
R1 andq®@nhcentration of test substance was added to f 51 all
other wells. Measurenent in the FLIPR ended after 60

are eachdnderandantly hyaregans &) Cliuprmetiesyver e -
F 2R GOt ), iRm0 BIRAE K U i HBdI—M, 2, 3

dretscamtbomabsmMce concentration and, fromthese, the

0 vaI for t e substances. Since the course of
i0 RS 'ﬁgﬁ L);owgget | i near over the entire

experAmrent,s amg\ haahber, X sldr @&ar‘b’&ﬁ fOHsOW Ng. to
decr easi ng activity at higher pH values, it was

i nporRédint is bydusigen; trifueromettyiiar cyeloalkyk having 3, 4, 5,6 or
measur ene in which the increase in
fluoresce c%abf)ﬁt#‘gmﬁml tive controls 10 was |inear.

and salfsubstetficeNHEL i nhi bition | C50 [nM
: (S)- N-{2[3 0x02(222t(fluoroethyl) 6-
15 which compris@sr onet hyl -2, 3-di hydro- | H.i soi ndol - 1-0. 3

5 where

OH
. H
R1N"-R3 —— N—R3
R2 O R2 0

o O NH,
A
RS N
~ .
R1—] N-R3 —> Ri1 N—R3
s
R2 0 - R2 o

a) formylating the amide of the formula IV and then cyclizing to the comp_ound ofthe '
formula VI,
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yl Jacetyl } guani di ne WO 2005/ 054195 What is cl ai med
is: 52 PCT/EP2004/ 013153 1. A process for preparing
conpounds of the fornmula 1530 NHZ NH2 5 where Rl and
R2 are each independently hydrogen, F, d,
trifluoronethoxy, 2,2,2-trifluoroethoxy,

b) reaatingfthe sommeung of the formuta Vi milbr arealkpkycarbanWmethdenag

- ipherftiisgBeati: AT kP ERit tipkipthyEs by i g tiaiky

phospRéridiRRtat W Giveithel conmpalirRDsMthe fo il VIRERichy | or
cycl oal kyl havin 6 or 7 carbon atons; and

3, 4, 5
c) reactiapitee cpEpsond of%h%qum% Vilowith guaridne to\give thexgompound of
thefor&ﬁ.l II a) fornylating the am de of the formula IV and
_ ‘cyclizing to the conpound of the fornmula VI, 53
where ih the gohipoantib of trnfopmatbelV, Miaindoviiul a VI with an

al koxycar bonyl net hyl ene-
R1 to R3 are each as defined in formula | and

RS is alkoxy having 1, 2, 3 or 4 carbon atoms;

and salts thereof.

2. The process for prep‘aring compounds of the formula | as claimed in claim 1

‘where
~ RtandR2

are each independently hydrogen, F, Cl, trifluoromethoxy,

2.2 2-trifluoroethoxy, triflucromethyl, 2,2,2-trifluoroethyl or alkyl having 1,.2; 3

or4 ca.rboh atoms; -
R3 is Alk-R4 or trifluoromethyl; _

Alk is alkyl having 1, 2, 3 or 4 carbon atoms;
R4 is hydrogen, trifluoromethyl or_cycloa'lkyl\haVing 3,4,5,60r
| 7 carbon atoms;

and salts thereof;
wherein
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tri phenyl phosphorane"with a
1-al koxy-1-trinmethyl sil oxyethylene or with a trialkyl
‘phosphonoacetate to give tB& compound of the formula

VI, and c) reacting the conpound of the fornula VII

wi t h guani dine to give the compound of 5 the fornula

I, in the co ounds of the fornul ae’ vitand
- toXR3 Hare as defined—+n B apt RS

"is al y Having 1, 2 or 4 carbon atons; nd \salts
- 1w 2. The process for preparing szm'pound@ of
the forfula | as claimedlin claim1 where R4tVand R2
are each independently hydrogen, F, d, -

trifluoronethox o2, 2, 2-trifl uoroet hoxy, o
trifluoroneth -trlfluoroethyl or avi ng
1, 72773 ot _ - R3™sAl k- N-R3
~trifluoroneth 20 AIk is al kyl having 1/~2, or 4

carbon atomsR2 R4 i s %ydrogen, trifl uor oRgt h)(/l
cycl oal kyl haviny 3, 4, 5, 6 or 7 carbon at®onms; and
saltsthereof : V\hereln 54R1+HZNR3IV% R]W_{\I-RS

@ﬁ e

a)the compound of the formula Il is reacted with the amine of the formula lll to give

the amide of the formula 1V,

b) the amide of the formuta IV is formylated at the ortho-position to the amide
function to give the formyl amide of the formula V,

¢) the formyl amide of the formula V is cyclized to the compound of the formuta VI, -
d) the compound of the formula VI is reacted with an
alkoxycarbonylmethylenetriphenylphosphorane, with a 1-alkoxy-
1-trimethylsiloxyethylene or with a trialkyl phosphonoacetate to give the compound of -

the formula VH.and

~e) the compound of the formula VIl is reacted with guanidine to give the compound

of the formula |,

where, in the compounds of the formulae I, I, IV, V, Vi and VI,
R1 to R3 are each as defined in formula |,

R5 is alkoxy having 1, 2, 3 or 4 carbon atoms and

Xis Cl, Br, OH or alkoxy having 1, 2, 3 or 4 carbon atoms;

and salfs thereof.

3. The process as claimed in claim 1 and/or 2, in which the process steps are
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Rl a) the conpound of the fornmula .11 is reacted with
the amne of the formula Ill to give the am de of the
~formula IV, 5 b) the ani d®bf the formula IV is

fornyl ated at the ortho- position to the am de
function to give the fornyl amde of the formula V, c)

~each indreendentiy C(Hlﬁt@éecbwfttﬁ@oﬂéWrﬁﬂQﬁth@ecycl i zed to the

conmpound of the forrmula VI, d) the conpound of the
formula VI is reacted with an
4. Theldrozesseaénolayha@immh@oemdrplmmdmbdsQ@r:ﬁmﬂaamintthea

compoyiq i {4 PGS HBHEE 268 o2 He2 5&&%‘&2&%)— t he
-triﬂuofr%%j‘e\é-ﬁ —9)1 Egﬁld‘bp %Egt{)ﬂéu&lﬁﬁﬁe‘) EaﬂH p‘i’i}a}@nhcéﬁtzcally

guani |ne to
acceptdble saltatliereahere, in the conpounds of the fornulae 11,
Irr, 1v, V, VI and VI, 15 Rl to R3 are each as
defined in formula |, R5 is alkoxy having 1, 2, 3 or 4
. )éolm;p koxy having 1,
° &ﬁgﬁgrsqugge oiﬁgatonsdandgr?gtgégr#rg{%lﬁhereof. 20 3. The
i‘ for 2, in which the
Bia ndent |y conduct ed
4NTh&Hr ocess as cl ai ned
2 or 3, yherein the

process as clainmed in clai
process steps are 55 each
continuously or batchw se
in one or nore of cl 5
corrpound of thegfo iy, Ns-Rief i ned as
N-{2-[3-0x0-2-(2, 2,2 uoroethyl) 5 :
6-trifluoronethyl 427 3-di hyglro- | Hi soi ndol - 1-yl Jacetyl }
guani di ne, and pharnaceutlcally acceptable salts
thereof. 5. A process for preparing conmpounds of the
formulal ONHZ NH2 10 where

Q_

where
R1 and R2
are _each independently hydrdgen. F, Cl, trifluoromethoxy,
2,2,2-trifluoroethoxy, trifluoromethyl, 2,2, 2-trifluoroethyl or alkyl having 1, 2, 3
or 4 carbon atoms;
R3  is Alk-R4 or trifluoromethyl;
Alk  is alkyl having 1, 2, 3 or 4 carbon atoms; .
R4  is hydrogen, trifiucromethyl or cycloalkyl having 3, 4, 5 6o0r
7 carbon atoms; '
and salis thereof;
which comprises

R6
NH HNR3

Ri , o} R1

X
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RI and R2 are each independently hydrogen, F, d,
trifluoronethoxy, 2,2,2-trifluoroethoxy,
trifluoronethyl, 2,2, 2-triod uor oet hyl or al kyl having
1, 2, 3 or 4 carbon atons; 15 R3 is Alk-R4 or

a) reacilgg &l&% gé? 'g?entgp M‘l,§4f H‘&/@ﬁ @la X dlaggﬁ/ qld Fﬁ%q]lgwé@ ﬁx)%' ﬁhldécrylatg fo

glvethéléﬁh‘%@ﬂulﬂé'cd‘@é’ﬂl\%lvé,of‘ﬂheﬁ)mﬁxlé)ﬁ(l 7 carbon atonms; and
salts thereof 20 whi conprises RL RL R6 H2NR3 111

b) reacting Xre compornd of fQﬁg’lUﬂéhKl withitee eminé of the fenmala M andwith

‘guanidfhete BTG Rylatbe GI eIkl o i 2 0 ) T

- where, rﬁmé b@ﬂpbbﬁd§@f@@fﬁﬁn9faetmel)¢ ahdia X with the am ne

of the formula Ill and with guanidine to give the

- R1to Rgareyeash as defiogd imformyiadand |, 5 where, in the

R6 is ag{r%g?%légﬁ,@ Pfy 3? rjf nfaEtPHﬁ X :X and XI, Rl to R3

eac [ ne and R6 is al koxy

‘and salt@thargofl, 2, 3 or 4 car bon atons; and salts thereof.

10 6. The process for preparing conpounds of the
formula | as clained in claim5 where Rl and R2 are

6.  FREDrOQASHEPERIMhg M RARTEs JF th&tormuia | LY AAHRHIRGIm 5
where
R1and R2

are each independently hydrogen, F, Cl, trifluoromethoxy,

2,2, 2-trifluorcethoxy, trifluoromethyl, 2,2, 2-trifluoroethyl or alkyl having 1, 2, 3

or 4 carbon atoms;
R3 is Alk-R4 or trifluoromethyl;

| Alk s alkyl having 1, 2, 3 or 4 carbon atoms;
R4 s hydrogen, triﬂuoromethjrl or cycloalkyl having 3, 4, 5, 6 or
7 carbon atoms;

and salis thereof,

“wherein
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2,2,2-trifluoroethoxy, trifluoronethyl,
2,2,2-tnfluoroethyl or alkyl having 1, 2, 3 15 or 4
carbon atons; R3 is A k-R&7or trifluoronethyl; Ak is
~al kyl having 1, 2, 3 or 4 carbon atons; R4 is
' hydrogen trlfluoronethyl or cycloalkyl havi ng 3, 4,

5, 6 or 7ocar bon atons; 20 and salts thereof;

wher ej 5R1R6H2NR3 11 R 1—|2HNLR3R1A,BRI
RP X110 B7 R2 Xl Vfa) ¥ he nitro conmpounds
M i t.o_fhe, ami ne of the
forpula 1 X 5b)theamneoft e flormula I X is
converted @ the di azoni um 3 thof Qthe fornmula X, c¢)
the diazoniumsalt of the fornmula X is react with an
al kyl acrylate to gi VR the cinnamc acid deriyative
of the formul a N

—_—

HNR3
m

- XV

a) the nitro compounds of the formula VI is converted to the,arhine of the

~formula 1X,

b) the. amine of the formula IX is converted to the diazonium sait of the formula X,

') the diazonium salt of the formula X is reacted with an alkyl acrylate to give the

cinnamic acid derivative of the formula Xi,

d) the compound of the formula Xl is converted to the amide of the formula Xl and
&) the compound of the formula Xll is converted to the acylguanidine of the formulal,
either by converting the compound of the formula Xl in the presence of a base_ fo the
isoindolone derivative of the formula XIII and subsequently by reaction with

| guanidine with activation to give the acylguanidine of the formula_l (altemative A), or,

after formation of the isoindolone derivative of the formula Xill, in the presence ofa
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d) the conmpound of the formula Xl is converted to the
am de of the fornmula XIl and e) the conmpound of the
formula XI| is converted 8 the acyl guani di ne of the
formula I, 10 either by converting the conpound of

| the formula Xl in fhe presence of a base to the
base, frogytheueBReue pf b’@tg Ugrﬁﬁh%y eenvaniing e gorgpgund of the

ormukEISEIHS ek S ASTIS XD SBSBHELAS 8 Kty
guanidifealtt givestheaeyljuanidine obthesformataniafaltemative tBjeor

oy comF AL oA B R SR b= hsbpee o

the estGrOTRRE fsknflila X19 drief S0Hs@qdbhtly BY ré‘élﬂhﬁgr\&iirpﬁuéﬁﬁine to the
conmpound of the formula All"to the éster of the

acylguanidine ioh the foremdn k(alteseativetCy oby reacting with

. idine,.t e th e f the la |
by direGlBaRAT IeccdinbSund By BRIRTLIE K Wndudifot it Sreggnce
of a badOWith lsanditanddushhSraveeamacitlylAiohtdrneydiasaton ® gibe the

ester of the fornula XIV and subsequently by reacting

isoindolgneref doe formule | (Ftarpativealdyl guani dine of the fornula 1
where, rftESIAIbANRISBr nR TauIBE AR 1Y X SACKkH DAy KRPoUnd
g

the formula X uani drne’im t'he presence of
R1 to R3 dresaachi dddefirad indfoanuial yarr oceedi ng guanyl ati on and

, clization to give t i soi_.ndol gne-of  the formula |
R6 a"d%f ks 8aeh weg?gdq'@t%ﬁ@%y ﬁﬁY\‘"Q He%e RISUFRISOBRAIRTHE:

and salfsOhBHge VI, IX, X X, Xil, XiIl and XIV, R to R3
are each as defined in formula | and R6 and R7 are
each i ndependently al koxy having 1, 2, 3 or 4 carbon

atons; and.salts. thereof., 15.7.. The process.as, .. .
7. T} Bieas 2 CREISH B CAE PSR, in Phacs TeR g temative D s
used. alternative Dis wused. 8 The process as clained in

claim6 and/or 7, in which process steps d) and e)

are carried out in a one-pot process. 20 9. The

8. TG BRERSS TR eMelER lofio 3riled 7 Ml {brosRad Bled &) 2hd o)
are carfethbitinGlsha-pot phstesbi se.  10. The process as cl ai ned
in one or nore of clainse 5 to 9, wherein the conpound

9. The process as claimed in claim 5 and/for 6, in which the process steps are

each.independently conducted continuously or batchwise.

10. The process as claimed in one or more of claims 5 to 9, wherein the compound
of the formula | is defined as N-{2-[3-ox0-2-(2,2,2-trifluoroethyl)-6-trifluoromethyl-
2,3-dihydro-1H-isoindol-1-yl]acetyl}guanidine, and pharmaceutically acceptable salts

thereof.

11. A compound of the formula XII
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20

25 of the formula | is defined as
"N-{2-[3-0x0-2-(2,2,2-trifluoroethyl)-6-trifluoronethyl
2, 3-di hydro-1 Hisoi ndol - 1591 ] acet yl } guani di ne, and
pharmaceutical ly acceptable salts thereof. 11. A
conpound of the fornmula XIl 59 R6 RL R2 HN, Xl I R3
where Rl and R2 5 are each inddgendently hydrogen, F
a, trifluoromethoxy, 2,2,2-triffl uoroethoxy, _
trifluoronethyl, 2,2,2-trif|u%’oe‘RBI or al kyl having
1, 2, 3 or 4 carbon atonms; R is Alk-R4 or
trifluoronethyl; Ak is.-akkyl—having 1, 2, 3 or 4
carbon atomns; 10 S pgen, trifluoromethyl or
cycl oal kyl havi ng 3, 6 QO 7 carbon atons; R6

i s al koxy having 1, 2, Or 47carbon atons; and salts
thereof. 15 12. A coppound ogthe fornula Al as
claimed in claim11l forcgée gRrsynt hetic
internediate. 13. A pro s for isolating conmpounds of
the formula la and |b R1 20 where Rl and R2 60 are
each independently hydrogen, F, d, trifl uoronethoxy,

where
Rt and R2
are each independently hydrogen, F, Cl, triflucromethoxy,
2,2 2-triflucroethoxy, trifluoromethyl, 2,2,2-triflucroethyl or alky! having 1, 2, 3
or 4 carbon atoms; |
‘R3  is Alk-R4 or trifluoromethyl;
Alk  is alkyl having 1, 2, 3 or 4 carbon atoms;
R4 is hydrogen, trifluioromethyl dr cycloalkyl having 3, 4, 5, 6 or
7 carbon atoms;
R6 s alkoxy having 1, 2, 3 or 4 carbon atoms;

and salts thereof.

12. A compound of the formula Xl as claimed in claim 11 for use as a synthetic
intermediate.

13. A process for isolating compounds of the formula fa and Ib

O NH, -
—
£ N NH,
R1 N—R3 Ib
R2 0

"~ where
R1 and R2




2,2,2-trifluoroethoxy, trifluoronethyl,
2,2,2-trifluoroethyl or aIkyI having 1, 2, 3 or 4
carbon atons; R3 is Al k- R@0or trifluoronmethyl; Ak is
al kyl haV|ng 1, 2, 3 or 4 carbon atons; R4 is

oA OB, YRSl 19, 3, 4
@Q@friﬂ%?oelﬁoﬁl tafﬂd%*ra&éshﬁ*é%gm&gmidﬂdwlﬁgv 8% 2,3

RI-1 convertin

thﬁbcaltbmpc&mmlsof the formula Ito salts of a

- 2,.3- 0;acyl .at ed L-tartaric acid and obt ai ni ng
- RS '?ﬁgk"%ﬁo fy‘&ﬁt'%m&?etbhfe formul ae XVa and XVb separately
5 by craigt alublan@i h&ingan®, 35orb4) chbloRaftbig; the free bases
of the fornulae Ia and I'b fromthe two salts of the

f or mR4e xs'aydmgeﬂvtﬂﬂ@stp@ethwgr;zyclmgyldlawmg 8hé, 5,6 or
compounds PI’%‘%’E&F&‘%}@U' e |, XVa and XVb, R to R3.

the formulae la and b R* is 61

are each as
and salts thereof;

which comprises
10

R1

R1i

a) converting the compound of the formula | to salts 'of a 2,3-O-acylated D- or
L-tartaric acid and obtaining the two salts of the‘—f_ormmae XVa and XVb separately
by crystallization, and

15 .b) releasing the free bases of the formulae la and Ib from the two salts of the
formulae XVa and XVb respectively, '
where, in the compounds of the formulae 1, XVa and XVb,
R1 to R3 are each as defined in the formulae la and Ib
R*is '




R8 is al kyl having 1, 2, 3, 4, 5 or 6 carbon atons or
phenyl which is unsubstituted or substituted by 1, 2
or 3 substituents fromthe6droup of F, O, Br, I,

al kyl having 1, 2, 3 5 or 4 carbon atons or al koxy
having 1, 2, 3 or 4 _carbon atons. 14. The_ process as
claimed in clalmls’O wherein the undesir enanti oner

of the formulae laglor Ib is racem zed again. .10 15.
The process as cl@inmeB8in claimi13 andfbr 1R wherein
the compoypsglg: of Lhe formulae kg and I are

(R) - N-{2[32ox 2- Qogl-iZté,lfluor&et J i fl uorome
t hyl - hygd o- 1 Hi soi ndol etyI }guanl di ne
and (S) N-fy -0x0-2-(2, 2, 2- t(f?%(oethyl)

6-trifluoro hyl - 2, 3- dlhydro 1
H-i soi ndol - 1-Y1 ]acetyl } guani di ne. 8 16. A conpound of
the formula XVa and/or XVb R R2 U R2 Xva x R'/ XVb
where . Rl and R2 20 are each independently hydrogen,
R8 is alkyltgving 1 f 2 Ldyr rieoh® xarborlatdn o plidnyd whidhiexansubstituted or

substitéa by 3T 3 Yusstliudins Figm hagrons olife ShuBe . Myl Reving 1, 2, 3
5 or4 cérbbﬁ'dﬂ&h@'ﬁ?@[%xx Hivind §, 2"3%]'4*&%}‘?%3%52 3 or 4

carbon atons; R4 I's hydrogen, tri oromet hyl or
cycl oal kyl having 3, 4, 5, 6 or 7 carbon atons; R* is

14. ‘ﬁ?e gr'oce§§ a'é'%?eﬁfnecdjonz lI_Ialmo1:§ where:n the undesired enantiomer of the

~ formulae la or Ib is racemized again.

10 15, The process as claimed in claim 13 and/or 14, wherein the compounds of the
formulae la and Ib are (R)-N-{Z-[3-0x0—2—(2,2,2-triﬂuor’oethy|)_—6-triﬂuoromethyl-2,3— '
dihydro-1H-isoindol-1 -yl]_acetyl}QUanidine and (S)-N-{2-[3-ox0-2-(2,2,2-trifluoroethyi)-
G-trifluoromethyl-2,3-dihydro-1H-isoindol-1-ylJacetyl}guanidine.

15 16. A compound of the formula XVa and/or XVb

O - NH,
o
N7 TNH,
R1 N—R3 _
x R*72
R2 0 |
XVa
where
R1 and R2
20 are each independently hydrogen, F, Cl, trifftuoromethoxy,

2,2, 2-trifluoroethoxy, trifluoromethyl, 2,2,2-trifluoroethyl or alkyl having 1, 2, 3
or 4 carbon atoms;
R3  is Alk-R4 or trifluoromethyi;
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R8 is al kyl having 1, 2, 3, 4, 5 or 6 carbon atons or
phenyl which is unsubstituted-or substituted by 1, 2
or 3 substituents fromtheezgroup of :F, d, Br, 1,
al kyl having 1, 2, 3 or 4 carbon atons or al koxy

havi n ap _a 10, 1

(S)- k2 [?%}Eﬂq‘?v@g 2:{113{%0955’%?1%/"15 6-trifluorone
t hyl 3- igdisn
hydr ogﬁnfuﬁa@ﬁégﬁﬂ‘g‘#i’%ﬁ& BE f%kc%ﬁ"g;%mg@‘d' %
F 15 18. A/campouatpnes; the fornul ae Xva or XVb as
clainmed in claim16 or of the formula XVl as clained
in claiml7 for use as a nedicanment. 19. 19. The use
of a conpound of tge formulae Xva and/oroXvb as
clained in cla|m1 or of the forrrula?ﬂ as cl ai ned
in claim17, al ofge vRgin conbination vht'h~ggher 20
medi canents or a t| ve | ngr edi en for: producing a
nmedi canentO i‘@f%kﬁe rgat ment OI’AO&‘QP‘WY‘F@QSII@ of acute
or chronic danmhge Fsord@?s or indiyect séquel ae of
organs and®«!li@sues caused by i ei¥ c or by

r eper f usi or%ents for the treatnent or prophylaxis
of arrhythmiiss, of life- threateni M cardi ac
ventricular fibrillation, nyocardi al infarction,

R8 is aligyhhangde 208 4, 5 06 qarkon a@m%@hpheﬂy i g a&s@sawted or
e
substityBA 1 2 6f SEbelient e g bRiln o CEHT T dkyTheyRg . 2.3
or4 caeﬁamdrterrmonoélkox}chavmg 1sPaBew dotarpenigidwasal or gans and
tissues, for the treatnent or prophylaxis of states
of shock, of diseases in which cellular proliferation -

R*is

7. (B?N&?Elibﬁo-%(ﬁ foﬁﬂﬂor@abtiﬁgﬁc@-ﬁﬂ‘ﬂfdfoﬁ%%ﬁa @fdilfy%%-QH

tastasis, of prostate hypertrophy and
lsomebflQ&}aae@i}gypaﬂmeabyﬁogemfumafete)bw rateef t!;ledormﬂla XVl
di sturbances of lipid nmetabolism of 5 high bl ood
pressure, of essential hypertension, of disorders of
the central nervogs $u$ten1 of disorders resulting

from over exci tagleﬂ]\ Y lof* t he CNS epi | epsy or
central Fy;: i ndu | ons, of disorders of the

central _laer yous system espema anﬁ)('_?ty states,
depr eBSi 0 @ c_hgzes, f og ﬁ@e}ﬁ\ué’wﬁe

pr ophyl axi nem-
F xH0

18. A compound of the formulae XVa or XVb as clalmed in clalm 16 or of the
formula XV as claimed in claim 17 for use as a medicament.

19. The use of a compound of the formulae XVa and/or XVb as claimed in claim 16
or of the formula XVI| as claimed in claim 17, alone or in combination with other
medicaments or active ingredients, for producing a medicament for the treatment or
prophylaxis of acute or chronic damage, disorders or indirect sequelae of organs and
tissues caused by ischemic or by reperfusion events, for the treatment or prophylaxis
of arrhythmias, of life-threatening cardiac ventricular fibrillation, of myocardial
infarction, of angina pectoris, for the treatment or prophylaxis of ischemic states of

the heart, of ischemic states of the peripheral and central nervous system or of
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- 30

i nsul i n-dependent di abetes nellitus (NIDDM or late
damage from di abetes, of 10 thronboses, of disorders
resulting from endot heli al 68lysfunction, of
intermttent claudicating, for the treatnment or
prophyl axis of fibrotic disorders of internal organs,

stroke for bf tschemic 'stat@mﬂ’ép@ﬁphmel digaas ,andi tiasoes cfod theoirdatnserdfor

prophyis¥is 8] PSR QbarfiR, obtSpREH Ehin st SrdiraBiinaepigsents a
pnmar?b@l%@&él@d%\r? calisBEdF dancedl dfuh8taRtasH, St PRERELd @by and of

[ ure acute or chronic inflamatory disorders,
prostatss hyrsrplasise et athetasdewsisyonppldistudanasss ofdipisg metaholism, of

nigh bIEGE 16 3R "ot bl s S ERERIS os i Pl remyous

systerrﬂl%ﬁ dﬁw&eﬂsg'ebm&hg Aroah b&eré&itaﬁﬂlfy%ﬂﬁé QNS cesiigpes or centrally
bypass operations, for use in resuscitation

lnduceéfq%wulsmsa ohdisgrdersof th%perpﬁr@lmww@s@@w eppedally of
anxiety ét%?%ég td%gg%%?ong & %érircggggé %r ﬂwgé"ﬁgéﬁm p{%ﬁﬁ&lg 8 non-
insul mtdetmhdent dlabdtesedemtusqlmlODMDozclateidamﬂgetfroeﬂ deatietes, of

thrombRs)ég Cq)lgllﬁér%%ﬁs re%r%q&\%rfng@? i Q&ﬁgﬂ'@ n?gﬁ Io% u%errmttecr)lt
claudio%@‘igoﬁfr%egg%gﬁﬁ?rﬂstﬁ epr?ﬁﬁﬂ%lf(@d”f bPGtic (ﬁf}\)‘gfégés Fi n?éﬁ’iﬁf‘éﬁgr?ns

fibroticaliserensof thodivehdibrafia tisprarmat the Kidaby yitzotegisanars of
vessetg ERU ROl PSR Pb et e Ml se R Ar S Simes Of Reart

~ failure 6f beedngestieamientt fafiu, 6PABGSH dHrohiBSnAhMatA9 dAG@ders, of

XVb as claimed in claim16 together with
disordgJE Hiensed by watqzyaa@f:@gtam @r eheaasidienis inpeultnidand {asdise for

st By SRR Do AR R IRP S vanspans

for surdivaprocedtiesi fmm%s]fean bypasp bpémmro@ftsefmtr iLge in $@sdusc]!tatu%n after
' . conprisin effective anpopunt of a onpoundg of the
cardiag %fr?gﬁﬂ ﬁ-”DR%PV%&t"tQ 3gerirlated Yesyeshendes tHﬁ@‘?UC'W @ynedicament

dlrecteg%ﬂfg?éf%%eggéﬂ 1*0\‘ Or@hgkﬁf@ fﬁ?ﬁi@ir@%lﬂ%d%ghéﬁ&?&

I ci n veterinary
cardiotphigtedfects imdhynodoxisesis co fanprsdugmgm dlagﬁesﬁo aid. anount
of the conpound of the forrmula XVI as clained in claim
17 together wth pharnmaceutically acceptable

20. A Pdidihehdidn 2esteliha§Sardlof PRRbPAIEGIVetdd) cBkfifising an

. effective amount of a compound of the formulae XVa or XVb as claimed in claim 16

together with pharmaceutically acceptable excipients and additives.

21. A medicine for human, veterinary or phj/toprotective use, comprising an
effective amount of a compound of the formulae XVa or XVb as claimed in claim 16
together with pharmaceutically acceptable excipients and additives in combination
with other pharmacological active ingredients or medicaments.

22. A medicine for human, veterinary and/or phytoprotective use, comprising an
effective amount of a compound of the formula XVI as claimed in claim 17 together
with pharmaceutically acceptable excipients and additives.




phar macol ogi cal active ingredients or nedicaments.
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23. A medicine for human, veterinary or phytoprotective use, comprising an
effective amount of the compound of the formula XVI as claimed in claim 17 togéther
with pharmaceutically acceptable excipients and additives in combination with other

pharmacological active ingredients or medicaments.




