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WO 2005/ 054195 PCT/ EP2004/ 013153 Met hod for produci ng
- -2, 3-di hydro-1 Hisoindol-1-yl)acety] guani di
WO 20@540%}2{3 ves The present invention relat esL%J/EP2082/013153
processes for preparing (3-oxo-2,3-di hydro-1 H

Methodﬁﬁ&ﬁf@xc;@?%%?%%idgﬁ@%ﬁ :Fggpﬂ'gfél-}i %}Ij_a\é:%gylétizgnidine derivatives
derivatives or 3-(2-carbanoyl phenyl)acrylic ester

derivatives as internedi ates, to a process for
The present inventiar slatasde, Prasessasder pbenafm@émcaeé’sd@vdtmé%

V
ssoundo%%@%(ﬁ)@ g?g%u% ; gllfcﬁhé‘gehgat'i&%é % d@){ﬁ@?{’-%,%-g%h& ro-d 1H-isoindol-1-one
derivatides bvat(izmbaxhoylpheﬁﬁi)mﬂyhc bstePdbridatNigdZas mgéﬂdné\dhﬁiés toa
0O .10 are NHEl in |ths and. .are cribed in
Pfocesgém@ﬁe@'/r@ﬁéwon%@@  toripfer ta%%%egﬁwgéﬁ%aecordmg to
the mvérﬂi%"ne | ead to racemc regl oi somer m xtures, which :
ntails costly and inconveni ent separation processes
and reduces the yleld of the desired conpound.

{3- Oxo—gg% H&{ytg?cw tzsgas f qyﬁf ?yri]g]%ﬂ@lgté:c%g{vggggé 8% &etgg?muia I
chr omat ograph| C separation ®n @M, ral supports.
However, the substance thrqugh uf is restricted in
chr onat ographl C separatiofis. NThemel,i s therefore a
great interest in fi regi osel ect ive preparation
processes for
(3- oxo- 2, 3-di hyg’ro- ' ndrﬁ -1-yl )awcetyl guani di ne
derlvatlves and progessesyfor 20 recovering the
enanti oners. The iRfproved,” regi osel ecti ve prepar ation
of the racem c (3-o0xo0-2,3-di hydro-1 Hi soi ndoI

-yl ) acetyl guani di ne derlvatlves succeeds by
are NHE i dgfpleitere mndraygtdasorihed in RCI/EROWAS2T79s t:lmmeren, thacayntheses

desorivg Y4 ¢4 1 s iE vaibRRnfrgmisist JHERA R

inconvenidriisepafgtionProsests aitbrdtiucas 366 918k Bf tr@efﬂ*ééu%d compound
base- cat al yzed racem zation of the in 25 each case

Hitherto, ifdasi oriy bepa possible teliain thedsomess bygsgastlyiand inconvenient
i :
chvomaf 482 BRaRlioh 1 cARASTELE b Pl s 8o SHARL PR pou
is restrictédennahtomaleg'ra:pﬂiid: yepaationed or enantionerically pure
(3-o0xo0-2, 3-di hydro- | Hisoindol-1-yl)acetyl guani di ne
derivatives. The novel processes now nake

There is therefore a great interést in finding regioselective preparation processes for

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

recovering the enantiomers. The improved, regioselective preparation of the racemic

- (3-0x0-2,3-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 2,3-0-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 now make

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



possi bl e the sinple preparatd on of |arge anounts of
subst ance of the conpounds of 2 the formula | on the
industrial scale. In a first aspect, there is provided
the fernpriat easthé indystégiaicaley conpounds of the formula | O
Nl-12 N5~NHZ \ RLNR3 R2 0 5 where RL and R2 are
each independently hydrogen, F, O . trifl uoronethoxy,
In a frs2aspeadt, theoe i ptdvided atprotésofarmatpsting compounds of the
forml{i E 2-trifluoroethyl or alkyl having 1, 2, 3 or 4
%lbon atons; 10 R3 is Alk-Ra4 or trifluoronethyl; Alk

is alkyl having 1, 2, 3 or 4(9ar% atons; R4 is

hydrogen, trifluoromethyl or jeycl kyl having 3, 4,

5,6 or 7 carbon atons; an 1iereof; 1.5 which
comprises OH R1 NR3 Rl / -PZ4HR2 OO0 IV VI
OON-12 i RSNRL\II- ~f NRBRILINRERRZ OR2 O .

5 where
- Ri1andR2 |
~ are each independently hydrogen, F, Cl, trifluoromethoxy, ,
2,2,2-trifluoroethoxy, trifluoromethyl, 2,2,2-riflucroethyt or alkyl having 1, 2, 3
or 4 carbon atoms;
10 R3  is Alk-R4 or trifluoromethyi;
Alk  is alkyl having 1, 2, 3 or 4 carbon atoms;
R4 s hydrogen, triflucromethyl or cycloalkyl having 3, 4, 5, 6 or
7 carbon atoms; ' '
and salts thereof;
15 which comprises

OH
. H
R1N'—R3 S R1 N—R3
R2 0 : o)
v R VI
o}
“R5
— R N—R3
R2? 0

vil ' |

~a) formylating the amide of the formula IV and then cycliiin_g to the compound of thé
- formula VI,



VIl a) fornylating the am de of the fornmula IV and
then cyclizing to the conpounggzof the fornula VI, 2a
b) reacting the conmpound of the fornula VI with an
al koxycar bonyl net hyl ene- triphenyl phosphorane, with a

b) réacmp%ﬁf%oﬂw hHBH Y rljtiLﬁé)(ﬁtwrm Shand %bgugﬁn%tpymg-

tria onoace

tnpkfemwlnhlloaphtbna,neawﬁhca) Haﬂandyl-hmmbﬂlymmﬁétﬁﬂeﬁé drhﬁlth a trialkyl
nmul a Vi | uani di ne to give e conmpound of

phosftionaaaiate (4 oMl eommpuesiriomils \ik A f or mul ae

c) réa\étané’thé’ﬂ&nﬁbbnd oB{hé n%iaa(/ﬂ \ﬁﬂ?aﬁé’r?ﬂﬁl%ébgﬁ%'t le compound of

fornmul a d RS is koxy havin
the fatroulel, and salts thereof. In a second aspect, there

vk Ll SR SRR '
R1 t@mmdme@ﬁwwfgz B OS50 FoC,

trifluoromethox uoroethoxy,

R5 is alkoxyibadngtihy, 3(24&cm1mnlétb[m;; oethyl or al kyl having
or 4 carbon atons; R3 is Alk-R4 or

and%z}l fz'f'%ero(g et hyl; Alk is al kyI having 1, 2, 3 or 4

car bon at oms; R4 is hydrogen, trifluoromethyl or
cycl oal kyl having 3, 4, 5, 6 or 7 carbon atons; and

In a s&@bh§ dsPBEE there WHElidER R Pré&sss2Rr preparing compounds of

the formula |
R1 N—R3

where

R1 and R2 |
are ,each' independently hydrogen. F, Cl, triflueromethoxy,
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; .
Ak s alkyt having 1, 2, 3 or 4 carbon atoms

R4 s hydrogen, trifluoromethyl or cycloatkyl having 3, 4,5,6or
7 carbon atoms; |

and salts thereof;
which comprises



O ON-12 R HZNRB HZ R1L\ |1l / ORL\ NHZ ORI
NR3 R ~IXOOHR2 O HX 1 a) reacting the amne
of the formula I X via a diazoniumsalt with an al kyl
acrylate to give the cinnamc acid derivative of the
formula XI, b) reacting thegonpound of the formula Xl
with the am ne of the fornmnul III and with guaniding

to give the acyl guani di ne 0 ime la t, where, jfn NH,
ounds of the fornjlae I1| 2 F?(uand X, g
Ri1 re each as defi ged=yf fornula ¥ and R6 N NH
7Ty t OMB+—an0R her gofra 2
RN @ tlhi r d aspect, provi ded a co t he
“formuPA X111 O R&2R1R2 x1 | whe R2

afPe each independent| y hygrogén, F, d
trifluoronethoxy, 2,2,2-trif|uoroethoxy,
trifluoromethyl, 2,2,2 trifluoroethyl or alkyl having

a) reqc}tgngﬁngor e tﬁg gorﬂm:ﬁx v a diafdiaRsah with an alkyl acrylate to

give the cinnamic acid denvatlve of the formula XI,
b) reacting the compound of the formula XI with the amine of the formu!a Ill and with

guanidine to give the acylguanidine of the formula |,
where, in the compounds of the formulae i, [X and XI,
R1 to-R3 are each as defined in formula [ and

R6is alkoxy.having 1, 2, 3 or 4 carbon atoms;

and salts thereof.

In a third aspect, there is provided a compound of the formula XIl

0
| R6
R1
0
R2 HN._
Xl “R3

where
R1 and R2

are each independently hydrogen, 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 or4 carbon atons; R4 is
hydrogen, trifluoronethyl or cycloal kyl having 3, 4,
5,.6 or 7 carbon atonms; R6 is al koxy having 1, 2, 3
or4 carbon atons; and salts thereof. In a fourth

aspect Alkherganq;l nmmgdp@ 23 @x@ggﬁﬁmé@ngsol ating

conpou ds of the fornul'a’'la an i N NH2
= N NHR? R1 ihyseegen, Riffuaratethy! oRzycoatkyChaviay S, 486, 6 or
and R2 are 9’6\85}13 dently hydrogen, F, d,
trifluoronet hoxy,bﬂda?8 gz trifl uoroethoxy,

R6 tusalkomybamhgyl 2,3 @ chiion aterpet hyl or al kyl havi ng
d t&h or 4 carbon atons; R3 1S Al k-R4 or
and salfs fiiergpbnet hyl ; 5 Ak is alkyl having 1, 2, 3 or 4
car bon at ons; R4 i s hydr ogen, trifl uor onet hyI or
cycl oal kyl having 3, 4, 5, 6. or 7 carbon atons; and
ln%ﬁduﬁhtdwee ftherangl srov
OrogR s OVRET bRES g IO Rﬂ;ﬁ%g%%%@%é%e
fowlﬁéaﬁnﬂlbz*/z ~ x R'12 RR ORI R2 O XVa XVb

/IL/

R1 N—R3 Ib

ORI

R1

R2 0

- where
‘R1 and R2

are each independently hydrogen, F, Cl, trifluoromethoxy,
2,2,2-triflucroethoxy, trifluoromethyl, 2,2,2-trifluoroethyl or alkyl having 1, 2, 3
or 4 carbon atoms;
R3 s Alk-R4 or trifluoromethyl;
Alk  is alkyl having 1,2, 3or4 carbon atoms;
R4 is hydrogen, trifluoromethyl or cycloalkyl having 3, 4, 5, 6 or
7 carbon atoms;
and salts thereof:
which comprises



1 ~ONHZ O N-12 NNHZN NH2 Rt NR3 N113 RZ QR2 O
la Ib a) converting the conpy nd of the fornula Ito
salts of a 2,3-OCacylated DD"or L-tartaric acid and
obtaining the two salts of the fornul ae XvVa and XVb
separately by crystallization, and .b) releasing the
free bases of the fornulae la and Ib fromthe two

salts of whe fornulae Xva canngng respectively, o wn

- iw?he conpounds of Jt helformulae I, Xva anl _J °
RIN't N3 _are each afp d&fimég in the fornukaeN a NH,

'R is 80 O01R R8  HRC T)' ~COZH ek,
R1 C =¥ ORIy R RR8 | s alkywk @ R2,
pHEN®  which 5 x R7R2

740\ 5 or 6 carbon At0ns\\o

R2 ynsub8tituted or d¥bstit®ed by 1, 2 or R o
substituents fromthe groupXef F, C, Br, I. aIkyIXVb'
having 1, 2, 3 or 4 carbon atons or al koxy having 1,
2, 3 or 4 carbon atonms. 2 Inafifth aspectr t here
I's provided a conpound of}the formula XVa andfor Xvb O
Zp2 N~NHEZNNH RL NR3RLNR3 xR*/2 xR*/2 R2 O

R2 0 XVa XVb where 0 NH, QN
o AN,
R1 N—R3 R“@:«\N“m
RZ o - R ©
la ' b

a) converting the compound of the formuia | to salts of a 2,3-O-acylated D-or
L-tartaric acid and obtaining the two salts of thelfc')nnulae XVa and XVb separately
by crystallization, and

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 I, XVa and XVb,

R1 to R3 are each as defined in the formulae Ia and Ib

R*is

=
...,:>=O

HO.C HO.C A
2 \H\COZH or 2 \:/\COZH

!
<

R8 is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or phenyt which is unsubstituted or
substituted by 1, 2 or 3 substituents from the group of F, Cl, Br, |, alkyl having 1, 2, 3
or 4 carbon atoms or alkoxy having 1, 2, 3 or 4 carbon atoms.



R1 and R2 are each independently hydrogen, F, d,
trifluoronethoxy, 2,2,2-tpefluoroethoxy,
trifluoromethyl, 2,2,2-trifluoroethyl or alkyl having

1, 2, 3 or 4 carbon atonms; R3 is Al k-R4.or
trifbuoronethgl; Ak is alkyl havin&@l, 2, 3 o0or 4

In.2 fiffh Aspeshihenads ipsoviger agampeund piibedaenuip Xéa and/or XVb
cycl oal kyl having 3, 4, 5, 6 or 7 carbon atons; R* is
O O 01R8 OIRB HOZC HOzZC 2 7 COZH or CO¥H O /O 0YO

R8 RB R8 is alltyl__qqﬁing 1, 2, 3, 4, 5 or 6 arefr

atons or phenyl ich4s unsubstituted or sgbstifgted
by 1, 2 or 3 s l\'l lglt_isfromthe group of A% Bl
I, alkyl havingg 1, 2, 20r 4 carbon atons:zor N koNH.

havi ng 3, or 4 carbon atoms. 2f 3Si xth

aspgc R—pzovi ded R1 N—R3

(S)-N-{ -2-(2.@%*3strifluoroet rlf|g_q:|i&|]§
ine

t hyl - 2,73-. o-1 H isoindol -1-yl]Acetyl fguani

hydr d§nf umar aPe hydrate of the fd’dmula XVIC NH2 F F N

NH2 0 F NF X HkvEH XVI X HHOO OF In a sevéfth

aspect, there is provided the use of a conpound of the

WRerg or nul ae - Xva and/or XVb as defined above or of the

R1.an la XVI as .defined above, alone or in conbination
Wi th other nedi canents or active ingredients, for

pareceachrigdeperdéntyRydroben, £ Nel, tiMaBREhGKy,

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, trifluoromethyl or cycloalkyl having 3, 4, 5, 6 or
7 carbon atoms; ‘
R*is
0]

I | 3

O R8 R8

HO.,C HO,C. AL
2 j/’\cozH or 2" COo,H
~° Y

RS- RS

!IIO

Quo

R8 is alkyl having 1, 2, 3, 4, 5 or 6 carbon atqm's or phenyl which is unsubstituted or

- substituted by 1, 2 or 3 substituents from the group of F, Cl, Br, I, alkyt having 1,2, 3

or 4 carbon atoms or alkoxy having 1, 2, 3 or 4 carbon atoms.



prophyl axi s of acute or chronic damage, disorders or
i ndi rect sequel ae of organs a@d tissues caused by

i schem ¢ or by reperfusion events, for the treatnent
or prophylaxis of arrhythm as, of |ife-threatening

|ﬁ%{gk@,ca§£%a rt'Pgng i%rprB{nBEzhl | ati on, of nyocardi al

I nfarcti angi na pectoris, for the treatnent or
(85 ngzﬁ ﬁéké—Eo(Z EQCﬁiﬁ[IbFoe‘iIﬁ)ﬁ} 69(nﬂuordrﬁé’(hk}ﬁ2r3tdlh9firo 1H-
mc states of the peripheral and céentral nervous
lsoundowadllenew#}guanlrhme bidrogenbfmarsite: biilate tofthe famula XVI
peri pheral organs and tissues, for the treatnent or
prophyl axi s of states of shock of di seases in which
cellular prolifergi ONH.EPresents a primary or
secondary cause‘d(ri_]f\c ncer of netastasis, of prostate
hypertngJ_ny and Hite hypegpl asi a, of

at her os 0si s ior of d| stur bancesj of lipid

met abll | l@ i,gh pl ood eﬁ?jg%%&'én%ﬁl
hypert ens Misorders of the centr ner vous
system of ™ Wer s/Teksul t |)ngi Orom overexcitability

of the CNS, epil®@ps¥ or centrally 2g i nduced
convul sions, of disorders of the central nervous
system especially of anxiety states, depressions or
psychoses, for the treatnent or prophylaxis of non-
i nsul i n-dependent di abetes nellitus (NIDDM or late
damage from di abetes, of 10 thronboses, of disorders
resulting fromendothelial dysfunction, of
intermttent claudicating, for the treatnent or
prophyl axis of fibrotic disorders of internal organs,

In af iSevehircashentrtierssisqirotided|ths ese dfiddsthpsurt sPtHésHEmalae

t he kidney, fibrotic disorders of vessels and
XVa and/gr Xy bpsdefinadabave profibgiermulaeXYims delinachebever
r r ailure or of congestive heart
alor& cﬂ'ﬁﬁ?ﬁgﬁ%ﬂuﬁa@gg {&Etﬁo h%'{wr oni ¢ inflamratory di sorders,
med1>¢arment$| Qrcacttwesngeeih@ﬁsbfpr produciog a raedicsinentfoothefreatment or
occi.d SI s, in u ir

d
prop Eattta ar difnis damAgs) diowiérs gt dirsi! sBaUelag of prgans and
tissud El' lskﬁéﬁﬁ@bﬁﬂg%pérﬁiséﬁ%%ﬁ%' (?Pﬁle%reatment or prophylaxis

procedures, use In ass operations, for us
of artedbeias, af |l|émtmfeaéermng aadliac vaniresiar ﬂbmdlapoavdnhyagardlal

infarGfti o G RO So N NG erlnepl oF Shaprataos PE SchgMug histes of
the Hera‘?lab%eﬁﬂe s"l&%‘?}f‘t!‘i’é‘ P@éﬂﬁ@f&\‘?%ﬂ é;%h%l Fleﬁf&ﬁ;c%y%t#rﬂ orof -

yrot OXl COSI S oOr I agnos
strok@rpr@fgmhem@gfdates @frfzerwhegakmr@ammdansswsdméhe dreatment or

 propiHARR of T ES St apeRy o dealit i Bh Gl afiftsratiopurepresents a
prlmén? d’ﬂﬁe%%n?iﬂﬂ( @éué@ Wfagneed dTRHeRR LTS, [oTgRbSiBte Wybértrophy and of

armaceut i cal
prostate hyperplasia, of atherosclerosis or of disturbances of llpld metabolism, of

high blood pressure, of essential hypertension, of disorders of the central nervous
_system, of disorders resulting' from overexcitability of the CNS, epilepsy or centrally
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accept abl e exci pients and additives. In a ninth
aspect, there is provided a @&dicine for human,

veterinary or phytoprotective use, conprising an
ound of the fornulae XVa or

ef fective anmount of a co
indugod CRnVHiSiaNTe @t Q@@Véﬁfﬁﬁgﬁﬁ@enwa{ RepyRus suslent. iaspidcially of
| nbi nat i .
anm%ﬁf%g%g gr% ﬁ?‘]éé'rlcmasg@f dlﬁfgl%ls@g oﬁé%@?rﬁaﬂ%%nq&q{pgggbﬁ%ms of non-

msuhedie@andenbdlabetea rhelfitus @HDEN) of e dahfagfdh dRabétes, of
rinary and/or phytoprotective

th“’“n'g’ ¢ Pﬁ@?@fﬁ%”%’%ug%%t semvenagipelal dysfuactienpdunteroittent
clauﬂh@tmé FoftHetrémeit of rb@ﬁﬁaﬁg%btr 46t g\% éF internal organs,

har naceuti cal |y acce exci plen s an
fibroji digerders\of the lieerp ﬁbtqtlct disorddrs qﬁﬂm/kldady.af breti¢ disteders of

t tect
vessg%ra#&‘m cY soe%q'fapé?(% hcﬁ;E-E o ec g gafgpfafla)flﬁ@f heart

faiturewrmoflny¥btiashaat fikfe W&Jté%%?@ﬁlc Wil atory disorders, of

pharmaceutical |y acceptabl e exciplents an
d'SOFﬂﬁfSc@?Hﬁﬂﬁ’a!@y pPtoFash afelaris arafwootidisisisin pamliry,eand for use for

surg AN o8 oA GBS i, B 38550 o BT oplats

pr éparing c

for sumlcéﬂ poceBardy, oy i b)%bs%"tﬁ’pe?atzé‘ﬁ@ 66k i inr resuscitation after

i ndep engentl dr ogen , , trifluoronethoxy,
cardlazc arrest, cprmr@@;e@%igqggg-relaﬁed figeue® nbamge for producing a medicament
directd agaist poRPoP ik dloioRlr 1. (Yo leline it yeduckion of

card idtex:aldfﬁelctshmvthy@tdxloésm Br 96r ﬁrcﬁﬁfchﬁﬁa ALRMDstiCAid.S

hydrogen, trifluoromethyl or cycloal kyl” having 3, 4,

5, 6 or 7 carbon atons;
In an eighth aspect, there is provided a medicine for human, veterinary and/or

phytoprotective use, comprising an effective amount of a compound of the
formulae XVa or XVb as claimed above together with pharmaceutically

acceptable excipients and additives.

In a ninth aspect, there is provided a medicine for human, veterinary or

" phytoprotective use, comprising an effective amount of a compound of the

formulae XVa or XVb as defined above
together with pharmaceutically acceptable excipients and additives in combination

with other pharmacological active ingredients or medicaments.

In a tenth aspect, there is provided a medicine for human, veterinary and/or
phytoprotective use, comprising an effective amount of a compound of the
formula XV! as defined above together with pharmaceutically acceptable

excipients and additives.

In an eleventh aspect, there is provided a medicine for human, veterinary or
phytoprotective use, comprising an effective amount of the compound of the
formula XVI as defined above together with pharmaceutically acceptable

excipients and additives in combination with other pharmacological active

ingredients or medicaments.



15 and salts thereof; which conprises, as shown in
schere 1, OH HRINR3 RL NR2hR2 OO0 NVI OO ~NHZ
RS NN NHZ RLNR3RL'N,RBRROR2 O VII Schene | 3
a) fornylating the am de of the formula IV and then
cyclizing to the conpound of the formula VI, b)
Dfsclq%gfds PRyOEAES Mrﬁf@gafmgacomﬁ@tmdas ofithe formula b’ an
al koxycar bonyl net hyl ene- tr|o hosphorane, with a
1 -al koxy-1 -trlnethyIS|ony1‘hyI e or wth a
trial kyl 5 phosphonoacet at e 4$\ t he compound of
the formula VII, and c) regcting t e 2conpound of the
formula VIT with gua e 0 gi ve thejconpound of
the formula I, wRke tBApounds of the fornul ae
IV, VI and VII, RlL tO0~R3 atre each as defined in
formula | and 10 Ror2s al ko®y having 1, 2, 3 or 4
carbon atons; and salts thereof. The invention also
provi des a process for preparing conpounds of the
wherefornula | where 15 R1 and R2 are each i ndependently
g drogen, F, d, trifluoronethoxy,
Riand’Re . trifluoroethoxy, trifluoromethyl,

2 Achi MSHHRRH) yaRigel, B o Bubfbmattidny S °

car bon at
2,2 2-trifluoroethoxy, trifluoromethyl, 2,2 2—tnﬂuoroethyl or alkyl havmg 1,2,3

10 or 4 carbon atoms; .
R3  is Alk-R4 or trifluoromethyl;
Alk  is alkyt having 1, 2, 3 or 4 carbon atoms;

R4  is hydrogen, triﬂuoromethyl or cycloalkyl having 3, 4, 5, 6 or
7 carb_on atoms;

15 and salts thereof:

which comprises, as shown in scheme 1,

Scheme 1
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R3 is Alk-R4 or trifluoronmethyl; 20 A k is alkyl
having 1, 2, 3 or 4 carbon_atons; R4 is hydrogen,
trifluoronmethyl or cycloal Kyl having 3, 4, 5, 6 or 7
carbon atons; and salts thereof; wherein, as shown in

o P S BT o b v
formuldil2 R5 NW\NHZ \ \ RL NR3 RL NR3 R2 0 RZ 0 VI :
bR et AR i By
tnpherﬁf opﬁle%hBPJ y 1- Q%%%h?-tﬁme |§{OX§!?@¥T é‘?g]\ﬁltﬁgthélkyl

"at ed at e or positi
phosphmmﬂoedntetto gwe/metd;m'npunmd/bf thies fdemoka Vhearicor nul a Vv, c)

amd f the f la Vis.cyclized to th
o) reaciBi bR FRTAONH B fRIFbaN Wi oaBRins f0fe tas SpRgound of
the forhfiapl a VI is react ed with an 10
al koXycar bonyl net hyl enet ri phenyl phosphorane, with a
wheremnahemmpmmdsmﬁmfwmmw allrandeVi, or with a

R1 to [%g i.al k CQ/PP%Segﬁgg 28 oertn%aelta%dgl ve the conpound of the

R5 is alkoxy h,avmg 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, ClI, 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, trifluoromethyi or cyc!oalkyl havmg 3,4, 5, 6 or.
7 carbon atoms;

and salts thereof:

wherein, as shown in scheme 2,
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e) the compound of the fornmula VII is reacted with

guani dine to give the conpound of the formula I, 15
where, in the conpounds of the fornmulae I, 111, 1V,
V, VI and VI, Rl to R3 are each as defined in

formulg |, RS is alkoxy having 1, 2, 3 or 4 ¢
d X S , Bgy,n OH or al koxy havi
3 e%s;g andhggﬁﬁs'thereof. 20

ormila Il is typically reacted, in i ner

sol ¥én uclf as an et heyy, hydrocarbon or ﬁ%lqgena ed

hydr ocar bon, for exanpl e dichl oronet hane, at a

tenperature betmeenc- OC and the boiling point afHthe

sol vent, preferahb RT, wth an am ne g .
j pr op~gate i n_the prehcﬁen aN—R3

formula Il Ry
activating agely to gi ve the am de of Wa,: of mul a
V. The orthgs 2 ion may, for exanple, be darried

out by initially gharging an al kyl - metaR? cogpo
for exanple an al kyllithium conpound, preferably
t-BuLi, with a conppex ligand, preferably TEDANH]N
an inert solvent suc i

for exanple THF, at a“menperature between -I008 anbH,

0C, preferabl j\be ween -80C and -50C. the am de
of the fqnulfa ' ed _angd d f —k

ef fected Ove i jg:ﬁetween 10ﬁ?ri niyy est- Ig 1%
hours, preferably \between 10 m nutes/and 68 m nutes,
at a tenperB ure between -100C andF8C, preferably

bet ween -80C and -50¢ Subsequently, a fornyldting
agent, 15 preferably DMF, is added and reaction with -
the anion is effected at tenperature between -100C
and 40C, preferably bet v@ghe"-‘% and room t enper at ur e.
Preference is given to | eaving the solution to cone to
RF after addition of the DM over a period of from 10

a) thengaropeund of thetfounsla i isrreagtadovigh thie aininesof thierfotragla 1l to give

_ 1 d f e the fagrmula V formed as an internedi ate

the a@@?e%atﬁﬁ)fmtw@ﬁil?es directly to the isoindolone 20 of

b) thet dridensfthb dorvhula T 6s foraiyited @ thobrthbpokmiotb ahe/briige
reacted with a (CL-4)-al koxycar bonyl -

functiop togivertbe fommd @pniga of g fatawla ¥, an i nert sol vent such

o e Lo iy 50505 Y70 Sl BRI GE A iR 1.
d) the compound of the forrmula VI is reacted with an
alkoxycarbonylmethylenetriphenylphosphorane, with a 1-alkoxy-1-trimethylsiloxy-
ethylene or with a trialkyl phosphonoacetate to give the compound of the formula Vii
and |

e) the éompouhd- of the formula Vi is reacted with guanidine to give the compound
of the formula |,

where, in the compounds of the formulae i, i1, 1V, V, VIl 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 salts thereof.
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25 the boiling point of the solvent, preferably

bet ween 20C and the b0|I|n% poi nt of the solvent, or
with a tri(Cl-C4)-alkyl sphonoacetate in the.
presence of a base, for exanple sodiumhydride, in an

The qﬁ%@gﬁ%tﬁ%%gﬁm% gllsagwca %F‘:"M‘? r@%‘iﬁér? %Blv%nt such as an
ether, ﬂﬁ&odb%ﬁﬂ%&é@&ﬁed Efdﬂ)daﬁﬁm? [fat e‘izﬁnpféedlléﬁlﬁfbrggtf%ﬂ@ ata
boi ling point of the solvent, preferably between
temperatigedirivers -30°Gandithe bpdangtpomt Qflibe §olveehtpreferabiy at RT,
with arﬁé a@{en@{ fh&ﬁ‘{)ﬁn%itaqﬁ ff%BHb%?ia? e ih &fe pt)rEEextage 8}1 an ac{watmg agent,

to givelthé Gmifd of th&kfodrexya At ri met hyl si | oxyethyl ene in the
presence of a Lewis acid, for exanple titaniun(lV)

chloride or trinmethylsilyl triflate, in an inert

e rp BB, R B e NORSERLONT GRS o

metal ¢crm;pxmra:t foresahpieam alaﬁﬁtrﬂnﬁl dohgpdadid, prefeiipt-Bol i, With a
enper at ure bet ween -80C and

: r ef t. a
Compl%lea(ﬂ Reefe a@imﬁ@iéo ggan ‘ﬂ?” spjventisuch asan ether RE

hydroc?aﬂfdﬁ“f& éﬁa‘m;ﬂ@yfmf dt 2P tﬁﬁﬁr&%@ﬁguamme L Besses

5 guanidine to givVv e ac
preferabiy hetM@en —Be am:heﬁ@"cﬁl Themitied antdé pf thef foemudiV is ddued

e BI85k EaA ot 6 s BERLS,

prefer: aﬂ&f\lﬂ&h@enl 10 fisute s agl g0 mitfutéd) eht'El*e%’derQﬁFré hetd86im1 Go°C

R5=0CH3) wi th quanidine, useful 'sol vents have

and 0°Gepieferabhcbetwesn 8 Gaansl ~501 %cﬁubgeanentlnra fanmyiating agent,
et 214306 ol SABRASAR 1€ pEB FGHEP TRERAAAF

betweetmf—mD@Cfatndmﬂ"@ Yrdferdtinh beﬁﬁéerf 18EEC GiBRiom t@nperature
eratjion .is effected for exanple, in _aprotic,

Preferefige o given tpapaiag i s5luliohls someda R aftefaddition of the DMF
over B3 BE Rt 512, LPUEAp i WEAR i N o

the forrauladdl vamed as shénteeaediatmgeheratlp nfpdmwsdm#ctiyhe te@isvitdolone
h guanidine. In the reaction of conpounds of
‘ﬁthef?ﬁ@mf ltormula VI1 with salts of guanidine, for
exanpl e guani di ne hydrochl oride, the reaction is
ty |caII effected in the presence of a base, for
The is opiedognulm Ylds reacted withea (C g2y uatkoxytdabonid- or
sodlun1ethOX|de in an inert solvent such as

methylenetéphsnyirhasphorne invm inerisalyenisuchaas an ethesehydrogarbon or
oo LTSRS ot Sl L Bl et By e

the boulk‘lg pomt ofi theaoh@n, mfé?bblytbeWéenWCfrﬁfd thaddiliid gdint of the
deriyvatives in the reaction with guanidine, for
solventeqzéwgm a mééﬁ&@Talkyl 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 VI is reacted
with a- 1-(C1-C4)-alkyloxy-1-trimethylsiloxyethylene in the presence of a Lewis acid,
for example titanium(IV) chloride or trimethyisilyl triflate, in an inert solvent such as
an efher, hydrocarbon or halogenated hydrocarbon, for example dichloromethane, at
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chl orides, carboxylic thioesters or carboxylic
anhydri des. An activation @f the carboxylic acid
with, for exanple DCC can al so be effected. The
activated acid 25 derivatives can be prepared in the

ateml?roﬂmﬁ‘% Hé parerﬁb tc:ar Eotxy ?%’llﬁpgﬁébg&ﬁﬂvgﬁ ﬁﬁflgbéﬁl;iata
tempematureretwebe -80TC endd{Cn@ yntiar@omunc 18817d$7 whj. ch can
be obtained fromthe esters by customary hydrol ysis
met hods. A series of suitable nethods for preparing
The e B O A PEGb fictof ) TRy i chut BRocessS with
guanidiv/targiee t10acylgaanidireheithetfosmul@ii The Beadtioonis (refenably

WA & S 198 . 350). . Th o
effeote] it Fuipnch <oonBre osd dRled iy elah 1 A asplih e apragoyeolar
but ineff drgahRGolEt! FBIU@ktﬁh%IeS’in e 1 aMis of ﬁqéwelmyg etgf]eét(ﬁﬂmula

reaCtion mxture may be effected at any 7 o
VII; R5ssetdgswith guenidine ugsfudgelvends have deenrfednd tnbe methanol,
purification of the products is effected by t

h
isopropangl G HF: AeMRATatiieh oA HORL2Y 4z Hp da the, PoWal empeture of
: _ B9’ P
these SNGHIE. A4hBRReaBliofs BPodthbbadds BFtRABTnIR B i Biiiree

guanidare] opgrat'mneis effectad; ifod éxarmplai irrdpetior inedrsoimntpfopaxauple
accor di tQ or, in siml manner to the processes
ethers §UCR A dimetorelhalicpUTioxahe: HawpYemWatEr RgElso be used
when (&6 ib 'n@é’dé Bf & basal for eﬁbﬁ'ﬁnlé Il\%dﬁ,daé § sehUnPfflie fedttion of
preparing conpounds of the formula I O NH N-NH2 Rl
compolngs oRthepformalan b véth guaridimeRrin theereggtion ioh gepwadeds of the

| ‘formu-lﬁhw:\lgiﬂ?eg%qsgg{ &‘%@&}?ﬁ’{e{, }‘cfr?e[%ﬁtﬂg? i pfdir‘?‘e %&drochloride. the reaction

is typicaliy effetteidfih fios Egéééﬁce%f @bk, fhrekdtgple patassiumlfertabutéxide,
carbon atons; R3 is Alk-R4 or trifluoromethyl; Ak is

sodiummefhoxide phgodiumpethoxide, in aaimgsh salveRtsuGmas s .
dimethgpf'éj@%gﬁﬂe, N ! S X GPE dIYAt Llerfi¥&latdkdwian B chindthe

boiling point of the solvent.

In addition to the carboxylic esters of the formula VII, it is also possible to use further
activated acid derivatives in the reaction with guanidiné, for example carbonyl:
chlorides, carboxylic thioesters or carboxylic anhydrides. An activation of the
carboxylic acid with, for example DCC-can. also be effected. The aclivated acid
derivatives can be preparéd in the manner known fo those skilled in the art directly

from the parent cérboxylic esters of the formula VIi 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 carboxytic acid
derivatives are specified with citation of source literature 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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7 carbon atons; 20 and salts thereof; which conprises,
as shown in schene 3, OO _NH R6 HZNR3 NH2 ( --'"(\ RL
ORLIIl NI-12 RLNRZ REOHR OHR2 O IX Xl
Scheme 3 8 a) reacting the amne of the formula I X

via a dia j salt wi,th an. al kyl acryl ate ive . .
of the figBef feR% TheaiRtr AT o88rS). Wk sl B0l e pdors i
effectet@fahk RastdiRagaiBtodd sichtdieestricibhapplsepardtidre am ne

of 'the fornula Il and with 5 guanidine to give the
chromategrapiirdirytalbzationeand the castpmammdndngs.n t he

conpounds of the fornulae 111, IX and XI, Rl to R3

are each as defined in formula I and R6 is al koxy

The stdréiig @Emboudds df idHfaraluen || ainatH; are Wdehrastdigtivideilable oftan
10 The present invention also relates to a process for

be preprregaccatling o ebinys sivdltarspanmrr tofthe precesseedespribed in the
literature =N familfar & R3sB%ifled M EhE af> R1 and R2

Also claimed is a process for preparing compounds of the formula {
O NH

R1 N—R3

R2 O

~where
- Rtand R2

are each independently hydrogen, F, Cl, triflucromethoxy,
2,2 2-trifluoroethoxy, trifluoromethyl, 2,2, 2-trifluoroethyt or alkyl having 1, 2, 3
or 4 carbon atoms; '
R3 is Alk-R4 or trifluoromethyt;
Ak  is alkyl having 1, 2, 3 or 4 carbon atoms;
R4  is hydrogen, trifluoromethyl or cycl.oalkyl havihg 3,4,5,60r
7 carbon atoms;

and salts thereof;

- which comprises, as shown in scheme 3,

NH
R1

Scheme 3
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are each independently hydrogen, F, O,
trifluoronethoxy, 2,2,2-t?%fluoroethoxy,
trifluoromethyl, 2,2,2-trif1uoroethyl or alkyl having
1, 2, 3 or 4 carbon atonms; R3 is Al k-R4 or
trifluoromethyl; 20 Alk is alkyl having 1, 2, 3 or 4
carbon atons; R4 is hydrogen, trifluoronethyl or

a) reachiy) he! amnlnehﬁ\the fordnuld |X ¥ia 6 diizonfumagaitonitiabaraikyl aod/ate to
salts thereof; erein, as shown in scheme 4, 25 9 O

give the cinngamjg @C'NFFPNVP&VGRQWG pImyleagd.R2 VITI IXOHO + N

b) rea}t,r{& ﬁ%@ A,d?séoé rﬁ_ﬁ tg%fogﬁ-}@ ﬁ*ﬂﬁ@%@ afihe 8t fRe fH?rhﬁf’é IR8and with

guanidine to give the acylguanidine of the formula |,
where, in the compounds of the formulae i, IX and X1,

R1 to R3 are each as defined in formutla | 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, tnﬂuoromethoxy,

2,2 2-trifluoroethoxy, trifluoromethyl, 2,2,2- tnﬂuoroethyl or aIkyI having 1,2,3

or 4 carbon atoms;
R3 is Alk-R4 or triflucromethyl; |

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

and salts thereof;

wherein, as shown in scheme 4,
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R2 XIl HNR3 R2 XIll O DBAc-, 0 ONHZ R7T N_~ B, C
\'\ NH2 RIL NR3 RLNRBRRR O R Ol XIV Schene 4 a)
the nitro conmpounds of the9formula VI11 is converted
to the amine of the fornmula IX, 5 b) the am ne of the
formula | X,is converted to the diazoniumsalt of the
formJIa X, i.c) the diazoniumsalt of the fornula X is

‘ {"hoan al kyl acryl ate-tq _giNe the cinnanic
vat | ve of—tme forg @ d) the conpound of
- . 3

t he fOorfuta~Xl is converted t oY arf¥ de of the
forraul a Xl Hand e) the compgund of lthe formula Xl is
convertygd to the acyl guanidine Bf t®& fornul a I 10

ei ther by converting the conpound of the for
in the presence of abase to the isoindolone
derivative of 2 fOrmula X1l and subseque tIyRBy
reaction wWRtHg i di

acyl guani di ne ¢ ormul a | (algerné , or,
after formatiggh pof t i soi ndol one der Pyt :0of t he
forrnula. XIll, i'h the presence of a J g, fromthe

compound of the for la X, by convertl)ﬂg PHe

conmpound of the forliul a XI1 | to the ester of theg
fipgall @ XI'V and su ntly by reacting W th
gdani di ne to give |

(al tgrnatlve

- formul a R

H
r by converti‘ng the cpifpeu of the
: esence of a st Ry e tti“Rs t he
ester of the XI'V and subsequent y [
W t h guani dgi2n nt Oupe he acyl guani d| ne & theg,famlal
(alternative % or R#y dlrectly ctlngthe compound

of the fornula At Wit h guan\dn\ n the pre ence
B

e ot

Xiv

ne

Scheme 4
a) the nitro compounds of the formula VIl is converted to the amine of the
formula lX
b) the amine of the formula IX is converted to the diazonium salt of the formula X,

¢) the diazonium salt of the formuta X is reacted with an alky! acrylate to give the

. cinnamic acid derivative of the formula X,

d) the compound of the formula Xl is converted to the amide of the formula XIl and

e) the compound of the formula XlI is converted to the acylguanidine of the formula |,

either by converting the compound of the formula Xil in the presence of a base to the

isoindolone derivative of the formula Xl and subsequently by reaction with

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

after formation of the isoindolone derivative of the formula XIli, in the presence of a
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of a base wth sinultaneously proceedi ng guanyl ati on
and cyclization to give th? i soi ndol one of the
formula | (alternative D), 90 where, in the conmpounds
of the formulae VIII1, IX, X X, XIl, XIIl and XV,
base, &ﬁa@g@ﬁ]@ﬁg@gﬁgﬁﬁh@m oy‘cérﬁéé\ﬁhlr\]ggtﬂe’ é&ﬂpgén%#me
formuleaXitda the ester of mfdfcgmu&a Xt andcs‘ubsﬂa&u@rhte( by teacting with

oueni TSRS c ahF SE ool kT

by corVeHiRAGe di!ﬁﬁpcﬁirﬁ:ﬁ@f ﬁx@ﬁ@ﬂn@%@@l‘! ¢ thevﬁ'eggﬁce Sk é]strong base to
Ni trogen conpounds 11, Georg Thiene Verlag Stuttgart,

the esteg o thq)formma Kiv aodttw@seauemtlmby ofaating with gudnridine to the

oo Gl R HFRARRENLS L9 o/ Lo

by dirddly Feadthgthedompdund 6F theX¥amalie Jan with ql=iiak in the presence
preferably ethanol, under a hydrogen at nosphere of

of a baseoiith simaitaneopsly preceeding gilanylationemst eyslizationta giveshe

1so:nd<§lﬁn&%f fo?rfnu%f Fﬁagtlé ativ subsequent di azotization of

e aniline o orrru IX|s effected in an inert

wheresial ﬂne rmbmpmmﬂercﬁblhg f@hhﬂa\@ MIILTIX, D& pXiksXiicand KA n
R1to I%é whose ani on does not 25 substltute t he di azoni um

re €3eh @s gefinedyn fnaulpgndsr  HPF6, preferably HBF4,

| R6 an&’R? ar%%ac??‘rﬁ?@éa é‘r‘ﬁﬁ%\@lﬂhéﬂné he 2DBRERAESHB Homs;
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using RE(E, ﬁ‘@'r@ﬁﬁ@lﬁlqs"kqﬁ

trite, prefe at a” fenperature between
and saltsomemﬁ the boiling point of the solvent, preferably
bet ween OC and 30C. 30 The di azoni um salt of the
formula X is preferably reacted directly with a

The mfr@l:oﬁ;@cu%'dg)df th@ ot &1 SRS 88 ?éﬂlt)be‘%ﬁ Y kn@Wh Yhéth8ds (for

he presence of a. palladium'catalyst, preferably

exampmd@mbzed 1at“H9ub@ﬁﬁ&!euh MathedendenomanisehentGhepie’i Mglume

i1, 3 B 8y R A SAGER, 957,52 B8y o e

anilinefaithe farmdla 14 fﬂréf@'@me Gs aijed tbtda@élymlhwrobbﬁaﬁ@tﬂﬁ@tl@ﬂample
of the formula X Bé econvgrte to the am de of
Fﬁ&‘d@r RAGRdA{G inoselvent faraxample an
t
stonel o VB4 BBl 15 st o o
pressuselqireferably ftamti bdretostd bla*@ffprebﬁufwr mula XIl is
cyclized in the reaction mixture directly to the
ester of the formula XIV, i.e. the reaction of the

 The s@%@’ﬁﬁ% ﬂéﬁonfd?rtﬁ@hﬁlllﬁb df%@f&%dlgﬁ(ﬁ%@éﬁgé irttu)gﬁ inert

carried out in one
solvent, preferably ethanol, in the presence of an acid whose anion does. not

substitute the diazonium ion itseif, for example HBF4 or HPFg, preferably 'HB.F4,- or,
for example, H2SO, and in the presence of a nitrite, preferably NaNOg, ata

temperature_between -30°C and the hoiling point of the solvent, preferably between
0°C and 30°C.

The diazonium salt of the formuta X is preferably reacted directly with a ,(Cq-C4)-alkyl

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

- Pd{OAc), 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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done either under the basic reaction conditions of

am de formation or the cycllzatlon 10 may be brought

about by addi ng a base, F1exanple triethyl am ne,

Huni g' s base or potaSS|un1tert but oxi de. A further
formu@h%ernatlve consists in converting the conpound of

formula XI directly to the conpound of the fornula
| by successively carrying out amde fornation,
cyclization and ?uanidation in the sane reaction

The bemté peid fungher AT thecamponnd eidbeifernuiayXiyeay be sonuerted to
o arfl 0 e P4 b LSRN B b iy 4 4frgrranty

via theayid@hioride oewith the larel 4fdp @0l This rebetion a1ay dlso be conducted in
Iternatlves Altern?tlv? A The conversion of the

such %H’?Mé #rtheramidg qhine formula Xilds sydizgg) ip the reagtion megtyre
dnrectiggﬁy % 854P R hefdt@lla SRV Y L rddcBOA0R %?&ﬂgﬁ'gﬁ r Qﬁg;

I'n a solvent such as an alco
formula@(lrtermWe tive estbanbihe fatrmalatXvpie rcairmisd obinvrenste g 0Thiamoay be

T S T
may b@%bbglﬁtélﬁut éd%ﬁhg §‘Ha@,€0f09 %ﬁaﬁ'\%lé alithySmife, Hifhig's base or

formufa Xl | [ 'ace. The conpound of the fornul a
potassiim teﬁé:tﬂoxudeaﬁédﬂln@ralmyam tmnsm;ts donomverting rekeewpound of

o oS AT RSP B o B ek oy BB o

amldeéf@bfhﬁlhtﬁ'nldirbn&ti@fn dritbgliarication i the sabiéidgiRtion vessel, in which
Alternative B: in alternative A the carboxyllc

‘case theireaglion méymeﬁﬁ%ewthomslsol@yng irtermpediates.

Subsequent |y, standard processes .for ester
preparation, preferably 30 using SOClI2 in an al cohol
For the furtherscomeetsio bf the edrhpouid ofthe foradlatXil fir thesaaylguamidine of
ex t he or ethyl ester of the fornula X V.
the fOWF@gE&%P e ﬁie'%{'ap‘t‘ﬁ.ﬁ a XIVis subsequently
converted to the acyl guanidine of the formula | as
described for schene 1. 12 Alternative C. The
Alternative/Ar The coofernsion afithdanitietofithe formulaXKiis prefersfiieetiecied

using ggusgowlga{l agiu-tit:}nap]reifl E%q%%sﬁagﬁ %Sﬁgoi&% rlnatg:]s%we%?such
as an ﬁFcBﬁBP |pre1%@bl? RRtABAGr c¥harfsi it a RhSsratire tietwben 03{3"@ and

is obtained. The 5 conversion of the ester of
the bmimgmﬂlrat ofithre selvent prefarghlyat R ThBash thenbydrolysis of the|e§ter

funcich o FE R o 83T I 18 o RboRREERTAwg L R XPhli8 Slpe

place. ¥eAEdrheOSnd bPthel formaryXHitis eativited Yanacliation By €ommonly

solvent used is an jinert saolvent such as an ether,
known processes (and as described for scheme 1), for example using the acid

- chioride or with DCC, and the acylguanidine of the formula | is obtained.

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

using SOClIy in an aicohol 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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10 hydrocarbon or hal ogenat ed hydrocarbon, preferably

DMF. Typically, a guanidiniymsalt is initially

reacted with a strong base, “preferably KO Bu, which

rel eases the free guanidine. The mixture is added to

the solution of the conpound of the formula XIl in a

sol vent such as an al cohol, ether, hydrocarbon or
Alternlaﬁl/@@ErTatteembriwcklm af enarnidy of tvedfophelaliFis &ffideted in a solution

I In t f th d
of a s{johe pPap: RiFaABIVIBCTALIE o1 HhulPRigR DG HERAFurE A ethanol
f | I
or eth%f'lof %ﬁfl tﬁ% ﬁ\’étﬁ%l or%ﬁgrez.sftér; ‘E?éth% ﬁuﬁﬁﬁ )?QV i5db®iBed. The

oun IS cy clized to

. convdrhenmmtm@estér of thehbrrhuraﬁil\ato thie\acyiguartidine of rlhfefarerwla his

S|tu und f the formula | successively in
effected as Q%‘T‘Hﬁdgc 'c amount of a strong base, %/or
exanpl e potaSS|un1tert but oxi de or sodi um net hoxi de
or sodi um ethoxide, in a solvent, for exanple DMF, NW
Alternative ©: Jher arpisleotf. theferheula idbisi conyerted undeacustomary gengitions
ion.of .the benzoic, ac

for the,BeYIglion oLOGRERE: FBPRGNEHSPd K A itk SBlPnt scp as an ether,

hydroeamnmr i OgaRfed @ Q#dé%rtitﬁV'pﬂé@ﬁaMyfm\AFOTyézbﬁll}f Qfgjaérﬁdmlum
The process steps descri bed in scheme 2

salt lsemtléﬂy eepctech with wstseng base.uzarefﬁfably&OWWN% r@eanethe free

guaméﬁ%c i‘hg Qn&{lfé%gg Sq.@?ﬁ' tJ’fﬁ( U Ilgfr?%'?gf @f ﬁm:?cé%@{)mﬁg%rmula Xiin .

~ a solvieut sfitte at iaaraiedhdi hethpr, dydedcarben ef hatdgethatyd hydrocarbon, for

cust omary net hods such as extraction, aé—ghsep?lgatl on

examelfydfi: OE Sy BPp805k 1y repaursaal i afdipRia iaiatpn and
the cyg:ﬁ%é@?ﬁo thBSsthaibh8 %f i é.ﬂ’%ag{:cﬁrg%ﬂﬂft %%N.'lh one

are conmer ci al e or
varianty tkqmarcmbm&bofcmagotmleth is cyclizied tothe rampaundmftthe formula

o 55 S e e oMo IS Rt n o
using ;l%lr %&aﬁﬁé aﬁ%ﬂ?ﬁ SR SstRIng el rBilamplepoidumert@uibidde or

wher e
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 formutla Xi is carried out in a one-pot 'process to give acylguanidine

. of the formula 1.

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

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 11l and VIl are commercialiy available or
can be prepared according to or in a similar manner to the processes described in

- the literature and known to those skilled in the art.



10

16

20

29

5 Rl and R2 are each independently hydrogen, F, O,
trifluoronethoxy, 2,2,2-trifluoroethoxy,
trifluoronethyl, 2,2,2-triﬂﬁuoroethy| or al kyl having
1, 2, 3 or 4 carbon atonms; R3 is Alk-R4 or
trifluoronmethyl; 10 Alk is alkyl having 1, 2, 3 or 4
carbon atons; R4 is hydrogen, trifluoronethyl or

The inveationhlgyl progided @otapobinds, oféh®fornfulibon atons; R6 is
al koxy having 1, 2, 3 or 4 carbon atons; and salts
thereof. 15 Also clainmed is the { e of the conmpounds
of the fornmula XIl as a syntheti

J internedi ate.
Conmpounds of the formula | in ehan@gnerically
enriched or in enantionerical II pure 20 form may.
advant ageousl y be preparethby~a novel optical

resol ution proces%%ﬁh kewi se forns part of the
subj ect matter of e [

i n@ention. To this end,
the racenmates of the conpound®  of the fornmula | are

crystallized as salt gof 3@ 3;_&1 acyl ated D- or
L-tartaric acid, in the €durse ofizwhich the

enantioners are enriched in the crystal or in the
wherenot her |iquor. Subsequently, the free bases are
rel eased again 25 fromthe salts. The present
R1 and iRdent | on thus relates. to a process for isolating

SFPREKA I leroRfiy hERich, £ LSl iBS” Lhere R
&he 2RAflacreetiandy, trifhiepemeatny,| 3,2 R ttiflageeth,orGlkyl having 1, 2, 3

trifl ugrorﬁrighoxy, 5 2,2,2-trifluoroethoxy,
% $aBPRAY AT | 2,2, 2-trifluoroethyl or alkyl having

R3 s AllR3 or triflucromethyi;
Alk s alkyl having 1, 2, 3 or 4 carbon atoms; |
R4 is hydrogen, trifluoromethyl or cycloalkyl having 3, 4, 5, 6 or
7 carbon gtoms; '
R6  is alkoxy having 1, 2, 3 or 4 carbon atoms;
and salts thereof. '

Also claimed is the use of the compounds of the formula Xl 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 saits.

The present invention thus relates to a process for isofating compounds of the
formula la and Ib



| or 4 carbon atonms; R3 is Alk-R4 or trifluoronethyl;
| Al k is alkyl having 1, 2, or 4 carbon atonms; R4 is
! hydrogen, trifluoromethyl or cycloal kyl having 3, 4,
| 5, 6 or 10 7 carbon atons; and salts thereof; which
conprises, as ghowngn scheme 5, 0 NH, 0 N2 OnMHZ
NONF{ N NH2 AN|NH2 | 22 ? .Rl1 NR3 Rt NR3 +||RL R3 / x
R/2 x RR2 R ,gLQN 0 XVa XVb 0 Nblzuyg PM_IZ
I NH ! NNH2 / R3 R NR3 R2 O:R2 la'I'E
Schene ) converting the conp K. the formul a
: R—R3PB- 0-lacy! at e 5 N—R3---1b
IR L-tartaric acid an i
salts 6f the Wormnmul ae XVa and XVb /separ at
crysRal 1izatiBn, and b) releasi MRthe fred
~the fornulae la and Ib fromthe two salts of the
, formul ae XVa and XVb respectively, 5 where, in the
where conmpounds of the fornmulae I, XVa and XVb, Rl to R3
are each as defined in the fornulae la and | Db
R1and R2 : '

are each independently hydrogen, F, Cl, trifluoromethoxy,

5 2,2, 2-trifluoroethoxy, trifluoromethyl, 2,2,2-trifluoroethyl or alkyl having 1, 2, 3
" or 4 carbon atoms,; | -
‘R3 s Alk-R4-or trifluoromethyl;
Alk is alkyl having 1, 2, 3 or 4 carbon atoms;
R4 is hydrogen, trifluoromethyl or cycloalkyl having 3, 4, 5, 6 or
10 ' 7 'ca_rbon atoms;
and salts thereof;

which comprises, as shown in scheme 5,

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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R* is 01R8 01R8 HXZC "'kCO02H or HOZCCO2H CctO O /O
R8 R~-8 10 R8 is alkyl havipg 1, 2, 3, 4, 5 or 6
carbon atons or phenyl Wm&ﬁ i s unsubstituted or
substltuted by 1, 2 or 3 substituents fromthe group

L-tartaf i §he aBleioonfl i SR Pt toryidh xB A RYR Wapeaply

by crysthiizatsh iznd he above- descrl bed process in which the
undesi red enantioner of the formula la or |bis

b) relepsingrihe fgedipsas. ofthe f@fﬂ@éa@ﬂ%aad lp frene Hiepbymsaltst ofithe

?w“ ized with a tartaric acid
formulé% | va??vgv&&rs%aéﬁvél%mpl e O O -di benzoyl-D-tartaric
where gitHe confpoutideaf 2ioy forimulas 1,3(VE and C{\b,

benzoyl ) - L- tartarlc aC|d

0. 0-di(4-ne |
R1 to Q) @re 6pch AAaIeHan 18 F9mmiaald and i 50 aci d,

Rtijs ©O - di (4- met hoxybenzoyl )-L-tartaric acid or

O, O -di (4- net hoxybenzoyl )-D- tartaric acid, preferably
with O O - dlbenzoyIOL tartaric acid or O

O O -di benzoyl - rt aric acid, in a swlk abl e

sol vent, for exa eRen an et her e.g. odi | ether,

di i soprop ther di met hoxyet hﬁ@ tetrahydrof uran or

di oxane, gt ed j hydro 2 berf, ™ H

di chl or onet han tri éhl or oet ha t trachl “or oret hane
I@kﬁe

25 1, 2-di cH Bnet hane or trich hyl ene, in an

al cohol , e.gi nethanol, ethanol - pr opanol ,
2-propanol, BStanol, in an ester, Rg. ethyl acet at e
or butyl acetate, in water, or in mxtures of

sol vents, preferably in 2-propanol, dinethoxyethane or

RS is aﬂihhwawr@cﬁtzit?ﬁrﬁl stor® é@ﬂmﬁraabmsa)rtgﬂwwmcmg Lﬁh@db&tﬁtﬁted or
oi nt of the sol vent, pr ef er abl

SubSHIEUENCY , £ 0r GrauBAIIARNS 1O Tecaroh b Es Clrbs il havingub, 2. 3
d f
or 4 oo Bidnd By akoxy Wbl &R0 4 Sarte] BT "yt °

groups are used for the separation. The salt formation
conpound of the fornula | and t

romth tarigc
Also c'at,m%d ifoihe Al pedessriRed DIRCeRS Brwlish dae yg ﬁar%iqen%ir%ﬂ?f of
the foﬁ%éwﬂ isGacOmeiigdi, the tartaric acid derivative
' I C

contains t carboxylic acid groups may be
used per nole of the conpound of the fornula I.

“The ragRialpl Mapripeng BL RERClS 19° Forstalerd Wi Bufc agio

derivathedRO-1BF kkahpit 8;0%8ibkniéyiiiataric acid, 0,0'-dibenzoyl-L-tartaric
acid, O,0’-di(4-methylbenzoyl)-L-tartaric acid, O,0'-di(4-methylbenzoyl)-D-tartaric
acid, O,0'-di(4-methoxybenzoyl)-L-tartaric acid or O,0’-di(4-methoxybenzoyl)-D-
tartaric acid, preferably with O,0’-dibenzoyl-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, tetrahydrofuran or dioxane, in a halogenated
hydrocarbon, e.g. dichloromethane, trichloromethane, tetrachioromethane,
1,2-dichloromethane or trichloroethylene, in an alcohol, e.g. methanol, ethanoi,
n-propanol, 2-propancl, butanol, in an ester, e.g. ethyl acetate or butyl acetate, in
water, or in mixtures of solvents, preferably in 2-propanol, dimethoxyethane or ethyl
acetate, at a temperature between -10°C and the boiling point of the solvent,
preferably at from 0°C to 40°C. [n one variant of the process, mixtures of two or more
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acid, for exanmple with fromO0.25 nol to 0.5 nol of
tartaric acid derivative Rt _per nole 10 of the

compound of the fornmula I, P particular with from
0.25 mol to 0.3 mol of tartaric acid derivative R*

20 AP B BERAT Bk SR P S
XV [ .
cof 98 4 bba domedepalbien: b wndLhe indceired |

liquor in the form of the enantionmers of the fornula

e s oAb SR RIS e s v

R* carPBé effebfediutind eqovbRmt Xvitowritd, i.e\5 Myl dbthe tertagiasamid by
repeated crystallization of by stirring of the first

derwatsvey&* avhich gpetains wuhcarbondic agid arpuRa e Bekped Re(fole of the
complh G5 AEHLE AL ESRERRI Tt P o bo

crystallined with lesd thaof O Bhﬁof mmudalenx&htmri! 3\D-deylated De or L-tartaric
acid, L PXHEE WO FAUHBLEANoL oeh fPHLPHarPEC 2R JEaTKS R-per mole
of the égﬁ?ﬁﬂ HE 'E)tfkﬁle fdrbﬁ@flé P' if ?Sa‘i'ﬁcl.tﬂéﬁﬁ% FoaD t2|59m§?iot @30l of

ron of an auxi | base, for exanple an am ne,
tartarieadd darivatitg Rirpene‘nolarof ithe |cgmp0cu ndaafdhe farmuls |.\Eheodssired

enanace MBS g i 0B VB K ang

the unateﬁﬁéd eﬁa@norﬁéﬁ{sm tH st partlp‘i@wrﬂnu kheirioiier llquor in the form
di met hoxyet hane, tetrahydrofuran or di oxane,

of the rapotipmeatsce thedewauladber la agd natémths e ofdhe, salt of the

ol PO SRB RSB PAT906 o e o xve o

XVb nﬁslyclﬂh iMcressegl by repdated bryseaihzra‘tmin onbpsmpag @f xhe first crystals
I[Banol or butanol, in an % %%\F&Qﬁ acetate
with fr@$h 59 et alelevated tempesatise ap (?t'-‘ SR xt ur es,
preferably in ethyl acetate, 30 2-propanol,

di chl oronet hane or water or m xtures thereof, in which
After sepaeatidneofrthadwbmalts mf the fermmge h@Aseamme@rand)separatlon of the

salt ofrgg(,e igmylak}%l g%wgﬁ?c}rhj kﬁ%ﬁgtﬂéﬁﬁgﬂ enap er %)h rlgb i |ing

enantlbrme?lcﬁweﬁﬁct@%‘&@mﬁ@&nd@éﬁfﬂ& RrmiulbS ARG ¢ gmbﬁt[y
di ssol ved I n aqueous NaHCGB sol ution and

typucaltmzelmd fromdhe shlts thy adslitien af an avxilingy hase, rﬁ@rrexample an

amineag&g ﬁdl?ﬁ‘ﬁrlxg an O a|(r;"b§s q\éﬁne%ﬂqN%ﬁbosgeﬁ%ng?e éﬂf(}eous

solutlcﬁ@QHeFeiﬁelt @duél@m@@i‘ttﬂvbﬁdub@%&ltélﬂe Sohidne, foperampi: infan
e formula | by a racem zation process and is thus

ether, m.dzeubwbem@r. digapramt ethsri dmeth@smtban@rteﬁ'ﬂebdrom'an or

oo 32154 B N1 SRR L et

tetracloRSAE®ANL, 1 ZdishlopddthbAk W erikidbruetinylene, in an alcohol, e.g.

methanol, ethanol, n-propanol, 2-propano! or butanol, in an ester, e.g. ethyl acetate
or butyl acetate, or in water or in solvent mixtures, preferably in ethyl acetate,
2-propanol, 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 sait is dissolved in aqueous NaHCO3 solution and
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-10C and the boiling point of the solvent, preferably
at fromOCto 40C, with small anounts of a base, for
exanpl e KOH, the reaction A xture i s neutralized and
the 10 racemate is isolated after aqueous- extractive

the engg l%@f&" GERE?f E”af?o‘ﬁfﬁg zw%géétrraﬁeggd pg%q%ﬂrgamc solvent for

exampl& BR{) AcBftel N such a way that virtually exclusively
racem zation and no chem cal change in the substance

occurs. 15 The present |nvent|on al so provides

e o GRG0 0 M

the raé@t‘hate%fﬁthé fé'ﬁmaad ba Aitetfigaiat Prdceds BARGS Husyavailable for
hydrogen, F, O, trifluoronethoxy,

another gptizat quplqj@n(ﬁendmhlst Gase, the @n@Qq\\r}ﬂd enantiomer is preferably

treated i $aenh si6H BS ERAIGhoIok 5! b-HBIRAG, Ha fomBorailreibetyeen

-10°C ahli)the bailingPdint ¢f.thd s@lve#lt Qirefmabigtad fiom B5C Rg 408C, with small
hydr ogen, trlfluoroneth or cycl oal kyl _ havi n
amourgs of adiasey for e amlﬁl ﬂwreia stigr m!ﬁtt@lsm%rq%e@@:and the

S\ I
racemg%%&%té%’% (éx’tllé’lgé %{ grgr?&ﬁ%h@&d&ﬁg nﬁy be carried
out byleﬁutabmmed:ttant @‘ctherammmisiﬂttaeealhdhpacﬂon ﬂamper%ture in such a

bst | uentlﬁs m t he

vor.acgnu%?t%aﬁa%i Bhchstricalicha0os i i substance

occurs?: 3 or 4 car bon at ons.

The present invention also provides compounds of the formulae XVa and XVb

0 NH. ' O NH

2 2
P P NN
- N/l\NH?_ <~ "NT TNH,
R1 N—R3 R1 N—R3
. x R*f2 ’ X R*[Z
R2 o] R2 o
XVa
~where
R1and R2

are each independently hydrogen, 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 triflucromethyt;
Alk s alkyl having 1, 2, 3 or 4 carbon atoms;
R4 s hydrogen, trifluoromethyl or cycloatkyl having 3, 4, 5, 6 or
7 carbon atoms; |
R*is '
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bonds,gitber & oidf €an

5 Wien the above-descri bed conpounds, for exanple the
conpounds of the fornul ae 18 la, Ib, VI, XIIIl, XV,
XVa or XVb, contain one or re centers of asymetry,
they nmay each independently have either S or R
configuration, unlegss stated otherw se. 4The conmpounds
may be present in/ﬁE? form of optical |iﬂg?rs, of

di astereoners, of acemates or of nb s thereof,
unl ess they are ref%ﬂe0|sely defi nedZ On doubl e
bonds, eiH E Z confi gur atHo resent,

unl ess sta?gg t heFd:Be. The pregint |h6§ﬁﬁ|on
enconpasses._alf tautoneric fornof dhe
above-descriPed conpounds, for exhnple of the
conpounds ofgghe fornulae I, la, | XVa and XVb. 15
Al kyl radlcals maybe stralght chain or branched. This

RS is dlig/ AbsiagtT, B 3vkes dri&oarbeﬂratomuhﬁtpﬁeh?hwmchns aasubstisted or
substituents of other radicals, for _exa

substitpleddbh %pr 3 subsfiuents emdhegrgup i Fe & sr'rEDr E@Aﬁﬂl"@é’"@ﬂ 2,3
or 4 caﬁ&{étoﬁ%bfé‘[ﬁcﬁiﬁhﬁvﬁﬁéﬂgﬂy I3 &lt‘is]o utd&l &%&%\” i sopr opy!

2-met hyl propyl ), sec-butyl (= 1-nethyl propyl),

* winen b b AL S e B B e

1, 1a, 1), 991! @, X9, VRSN Vb, &ritdin orfls Bf RiR¥E c@ﬁfbrsbﬁawrﬁmétry, they
roré& preferably nethyl or ethyl. I'n alkyl radicals,

may eagheindepemdently avecsithesiSor R canfigerationo unissstafated pdherwise.

bsti.t. b {
The cofyoiRey BsTaPRYNH KRGt &t SPle RS o BERRe Sers, o
racemated of of hlikiunes BRirsf, ualRGsPREY afd HRITe prdvisely definéér@hldpuble
trlfluorornethgg or. 2,2,2-trifluoroethyl Substltuted

yralion anaxsbe present urigss slated ofiMseot®
I
presen't:'i'rﬁ')éﬂcl H ﬁlﬁy Eofrgﬁ‘a:sgtgée %{(&ﬁﬁﬁﬂiﬁ@ fﬁrrﬁg of W&éﬁ&f@#cnbﬁd
compoihﬁds Ffbeexbmpwiomleswmmomuismm&hbfmmuuaed lar Ibmﬁ.éa aml XVb.
pol ysubstituted, for exanple nono-, di.- or
trisubstituted, by identical or different radicals.

Alky! r%mé‘éls %é{}hﬁé%ﬁa V%ﬁ‘ aln dfbrankhsd | 'ﬁ!& ¢ alsbitry #heh by bear

e or t entlcal or di erent substituent’s.

- substitientsrwmusubas istibstitueptsenfydthemmeidicals,, fot Bxammplesinifiuacoalkyl

radioal3 ot oy TaRICBE bt BeekvTRB S el meltif bl FroBi
tsopro@}l‘?a%tﬂrh@ﬂﬁﬂ’ethyg n-Baty?. iSolRas gﬂ %etﬁyltﬂzrc}im) kebutyl

osition -position -positl on or

=1 metwmeem..ten-butw (m ammrwmt’aw mreﬁptyl,nmpemms tert-pentyl,

neopeiytad g, PrafBiad i BRERER A miethyi Sy Pl whe

isopropiyl SmBreP Bedférably Riethyl 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 fluoroalkyl 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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3,4,5-position. 10 The above-descri bed conpounds, for
exanple the conpounds of the formulae I, la and |Db,
may be used in the process 19ccording to the invention
in the formof their salts and/or isolated in the

Phenykipoidsi Ayt HooDSHROG THANG: Bpoluszatiaen) (o Sqamale

mono-28i- BRER, Hsﬂttﬁe& 0:#9’ fa%htlcﬁrorkt}iff N PhABaIS XNV L pRENYI radical is

tati on exchange from other salts. Useful acid addition
substlta&ld, $, prbfarablqmws eneforttive :denmmguftﬁrenh@baﬂmﬂnt&én
hal i.d ‘

monosybetfiteH RReR) dRdGHI e SUbySat Ry Hee disPosed e
-poaﬁéﬂ ftﬁ% s%ér{ 8t i 4-&)@%&?&)% Bisubshtfbaiphenylhag beadutstituted

onat es, enesul f onat es,
in the P; &mm%mam 2. 5-ads|panez 6- IﬂQmmfat?eé-POQIt@Bd?f at es,

3 5-po§gxﬁt9§ Sbg@gy : 0| %ggﬁgﬁ&s%ﬁén% mgypbe disposed in the

2,34~ ;Sdéutidrv@f @ﬁ%éﬁcﬁ‘ﬁ 2, 4 B-dtic 984 8t pddion, @, 8 Gapadifiemonf

tive ingredi ents, preference is given to
3455m¢w@mnlog|cally tolerated salts and phar maceutical |y
acceptabl e salts. Exanples include salts of conpounds
of the formulae I, la and Ib with fumaric acid, in

~ The alﬂ?fé-d@é»&rmfed&ﬁirﬁﬁomfds; forc@aimple the mohepoeindsfafitae farmudaell, 1a

and Ibamayibeuesin s r?fEaee%S%«pcé’r%mng@aL%&%@mw'uaﬁ? gL B their
salts dﬁﬁchﬂ%&gf‘éMﬁ tH% ?@ﬁ Frﬁans .35 Ay Be!duihihikd by the

y, par ygroscopicity, alo '
customan?daatmdsofmmammabwaaam gmibdac:@)mbaw& 7 %ﬁ@lvent or by
ures es

anion gg@,‘%q@qezor( B lh%!ggg?%)rﬁ )(()?hwepr sdlts. Oyseful acid addition salts, for
examplé ok 'tﬁé’&@l‘ﬁbBMhéis Bf td formalRNE 18 ¥%hd 3b 3ardi, Ryrdb@ndple, halides, in

i soi nd 1-yl]acetyl }guani di ne hy dro enf umar at e

pamcmmhmrecblbndee. nysirebiomistes, laetates. Sl&f@W% eitraipstapegies,

st T3 DS TR o B 08 Mo pRRdies,

adipatbs(fomatatdKglddondtes, élﬁ@@a@e@d?yd&elmhbbpha@spuﬂmﬂes

contain an acid group, they may forms lts with

benzontgs, oxRkates and PRAIGateR:BAY tgfmrga%ﬁaé% Bbfg CespLie

I d salt
prepaifighiy dogip pTRHERRS, Proferofts RS #bhpeblobicalytolorated salts
and piarnticeuicapoacsipiable salts. Examples include salts of compounds of the
formulae |, la and ib with fumaric acid, in particular salts which contain 1 mole of

fumaric acid per mole of the compound of the formula |, fa or Ib, and are thus

“hydrogenfumarates or hemifumarates. Advantageous properties such as crystallinity,

stability, particutarly low hygroscopicity, a low tendency to racemization and good

) solubility are features especially, for example, of (§)-N-{2-[3-0x0-2-(2,2,2-
" trifluoroethyl)-6-trifluoromethyl-2,3-dihydro-1H-isoindol-1 -yljacetyl}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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5 which contain a basic group and an acid group nay

al so be present in the formof a zwitterion. One
enbodi ment of the present imivention relates to
conmpounds in which RI and R2 are not both hydrogen,
in particular to ceyrpoggs in which Rl is hydrogen and
R2 is 10 fluorin chloﬂlne or trifluoromethyl,

especi al gy trlfluayo In conpy ounds in which Rl

i's hydrogen, the:R2 substi tzuent IS referab d| sposed
in theppars 'ono t he eJ'«W ye to
the C=0 grg n tN oi ndol system The k group

i s preferabhyal Ryl rhg 1, Zf.{@j’ 3 carbbn atons, in

particul ar havi nggl F15 or 2 calzbon at oms, especi aIIy

having | carbon atom R4 is preferabl trifluoromet hyl
Whenathe opohpralnidgl candainreg agid group,dhew osmaaits with bases, for

exambs kGt Sim e DR bRl B o ARt . or ammorim
salts, 'féW@KHnH;‘SI@ safts Q\h@:sarhmorﬁé’ﬁpé bfhindy @rharﬁﬁw &cids. Compounds
trifluoromethyl or 2,2,2-tritluoroethyl, in particular
whlchz;(mtalnta basiggran agd apaGid gpu miay alssobie peesentin theeform of a
itt ﬁpesent invention relates to the preparation of
Zwi {12_ [ 3- .
0X0-2-(2,2,2-trifl uoroethyl) 6-trifluoronmethyl-2,3-dih

ydro-1 H-isoindol -1-yl]acetyl}- g{ggglmd@e %?SvacSh R1 and R2

are n&htfgtﬁ %ﬁﬁ#&@ﬁ@hwbéﬂﬁ & t@%&ﬁ‘@é\ﬁﬂdé fh RAIdH Iﬁﬁ‘llé‘hydrogen and R2 is

I's pre era OXy or et
ﬂuonmﬁrchldrmﬂeaar tﬂﬂthmynetRﬁ espepmalfyehnﬂhbgomeihhbhy comp@uhdxyn which

R1 is byaien. fiF B2 suPEirant is welsaby misheacip e Dard-ropitopef the

d $ystipubsti t ut ed
bonzdle ﬁéﬁ%@@m@w_@@_@?qr{aﬁ?mw%ombgdgmbﬁst oDt Lut e

or 3 substitutents fromthe group of F, C, alkyl

* The A 655 & oS SO 28 e B BaRffbrhaving 1

or 2 c@hﬁfﬁ’éton% Hipe6iaMp AHAG DéEaibba aft@i‘mﬂziae preferably thfluofymethyl
d XVb and their pharnaceutica ItoI erat ed salts
p@,ﬁ%cq

or cyc&wkﬂmng dtear ﬁcﬁﬂf@@hﬁmﬂ‘hé@ ofoms, more

prefe ﬁﬁg ﬁilﬂﬁﬁroglg%y gdgﬂ%rét%[gﬁ%héé%’f%n%ﬁ W@{%@é to
compb’hﬁds lﬁhwhilchqlml |930|T|gpel;givmel$lyl o2 2B trifluenststhylf irt particular
rnulae |, la a

, . 2,2 2-tnﬂuoroethyl
20

A épecial embodiment of the present invention relates to the preparation of N-{2-{3-
ox0-2-(2,2,2-trifluoroethyl)-6-trifluioromethyl-2,3-dihydro-1H-isoindol-1-yllacetyl}-

~ guanidine and its enantiomeric forms and salts thereof.

X is preferably chlorine or methoxy, in particular chlorine. R5 is preferably methoxy
or ethoxy, in particular ethoxy. R6 is preferably methoxy or ethoxy, in particuiar
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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10 XVb and XVI and/or their pharmaceutically

acceptable salts are suitable for the prevention and
treatnent of disorders whiéh are caused by activation
of or by activated NHE, and al so of disorders which

substEGHEBAG2 S6P TURSTIGPRG NS CEOURB! >k MM R 3 o 4

carborgét%?n? ©r ‘éﬂ{?ﬂ(y\flﬁvﬁé‘ ¢ 233 bF 83BN afifs Ff\ ‘gyl\él‘?lgilﬁdlé’lrh Hubstituted

I'sorders in the NHE i's only par
phenvi.nhi bited, for exanple by using a | ower dose. Since
NHE i nhi bitors act predominantly via their influence
on cellular pH regulation, they can generally be
The cAHYGMAISIAHE YrrRQEBIINR 19 X\a 8hHS(VIS ARB W phkrhacewiRally
regul ate the intracel l'dl'ar pH val ue, usef ul
tolerated saits aré subgtitutedeacylguanidinesandiinhibi toe celidar sediggmproton

. qgro f+«the carbopic.anhydrases,, i nhiDbi f the
antipofgelti; xhulibiert HHE) SRHATERE e b BiFds of “the
sodi um bi car bonate cotransporter (NBC) or of the

sodi um dependent chl ori de- bi car bonate exchange

3a : ger
- Owing(tndseNHE inhibitary prprertiagd theteampoundstofithaifeingag 1, la, Ib, XVa,

j - I _ o
xVo afif B Bfbrah88 bhbihaPtMoF 2 eoREERIE Sald e Gthble for the
prevergtﬁin%mi_ bﬁ%ﬂ#érﬁ@ﬂ [(Ijﬁﬁdrﬂ@'s&m?ieh tr?se chusde bglldEtiif/aﬂidl’obt or by

. escr.ibe re. The use the comm s of .the
activaiegiikqand algoof digordgiawhishhaye the, ﬁ'ﬁ%rf&!?égdtcgmw asa

v, Lon and to the treatnent of acute and chronic
Semn@%@oﬁ'&?é in veterinary and in 30 human nedi ci ne. For
The compoamdseof thedoimulanatlj kag ik, V& and X6V loayhaisdiEE uged for the

_ sujtable for. treati di sqr.der,s i.ch-are induced .by .
weatmpBf a8t pEpvafiop st Aoufiphsdn 3Rk NIESH GH paty fAniBied for
example BY TR 2 Wwear dgyedperties, the conpounds descri bed

here are suitable as antiarrhythm c medi caments.

Their cardi oprotective conponent makes 22 NHE

o P s 34 AR R R o P pon

they cagehedly R Mdintagaiudly perabiddsaith bthdricommasess wiiek
reventively inhibit or greatly reduce_ t

I h
regulafaﬁa%%dp{%@?lbﬂafg?lé ¥Rlyg: yeesd sampingion; RaraH Qﬁ'r}wﬁ@ﬂfors of the
;enzym%%lgg éﬁ%ﬁ& E3rbd Qﬁ‘is)’d rS&'éé? rin%ﬁ&s&ﬁﬁ%%@kéf%nﬂ)@#ﬁ@?eoﬁing

arrhythm as are trigger ed.
bicarbpnatedots,\stichads ofithie agdium bigabhwhtegiotmnspbptppilBCaodof the

sodny B DS SRR i LA N otor

it U PO o NE S B a5l o

, as aresult o el lula

- modulakenthie phexmibaclpgicatiy meleivant pH-regulating effects of the NHE inhibitors

described here.

. The use of the compounds of the forr_nulae 1, 1a, Ib, XVa, XVb or XVl relates o 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
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may be used as medi caments for the treatnment of al
acute or chronic danage 10 nduced by i schem a or
di sorders induced prlnar|I§ or secondarily thereby.
This also relates to their use as nedi canents for

NHE i BusorBhinRLHuBHEle 2 el ore PR il PR BB
treatm&nty o alsts st thetrdadf@ient of &sginapetorid)th ahinGade’ thBg also
donor before and during the renoval, to 15 protect

prevenfiuplyialibl o areatly tﬁdt@ﬁéhmr@th@phm!@a@ak@%ﬁswewhﬂﬁ nt
ischerrmi tgjihlfyedté]a%%ﬂé Loicad eig [504}( @héﬁ%g %tgl‘?eltrﬂig%auéécﬂ Ehflfac

§6 91 tHe Adurs € recipl ent
arrhytmmgararé triggeredi Owing Ly thedoprotedtile adtionsidgaimst @athologlcai

hypoxip Rad et LG UONS oG ImBRINGS SiihgiTedmulas . 5. 16,38/, kv
and X\!!Irlfs%rd rHc%cBFlfancfe%lﬂ‘?g’i’%gi ﬁ@n %ﬁiﬁ/or%rha%@gtuééi C%Bgtable

organs an e inventive cofpoun
salts thmgoﬁ bscz tmulis:é dnhibitionpdrthe ceﬂluﬂgr biadAE" semhangelmershamsm

may b e 55 GBRURAMPTIR e BpauBent ocaIERafie Tyt danage
.nducegmaahém;aoar diB8tderd fiduidasithasly driseReRHarily IReenY.

the inventive conpounds”of the forimula | “can
even be used for resuscitation after a cardi ac arrest.

This o3 BB B B ORISR So Lyt R ibag Ths. e

compo\a’ﬁﬂé maba skt ordai trafsplantse imvhairecastthet dotnpounds may be
siological sinus rhythm of the heart is_restored.

used fm%earaf@@tlmei the, araansdpshe dongrsfare andauing thegameval, to
protectel%ﬂ‘?ﬂe%l' (Bd?ahg Sfof ©Xah I%H)fh%c ourEs of FebVRbNt \Pﬁ.’ﬁ oPEH%r storage
caneed y Ischem a an repertusion

in physid)leg:caagaimmldéleamyaieocuxthE antriserofdfanséstitodne necipienke
.those finding use in particular in cancer therapy and

organigife therapy of autoinmune di seases, conbined
administration 5 with NHE i nhibitors is suitable for
inhibiting the cytotoxic, especially cardiotoxic, side

The mﬁrftwetcmm;ﬁoumts m@iﬂmmﬁvaluableomedlcaﬁmts davig proteetive

oxi c effects eci al, | he,.car di ot oxi
action nBel TR Ol GHEc s F ST B, lER AR o BRAMBleLgh the
heart ak&So bh -G %‘e?él%r?@né%ﬁﬂ%@%@e&he dose of the
cytotoxic therapeutic agents and/or to prolong the

medi cation with such medi canents. The therapeutic

e G B Byt e S SR g gaeratons, for

25

30

exampldifi BjgaeEoperations on coronary vessels and in Coronary Artery Bypass
Graft (CABG).

Depending on their action against ischemia-induced damage, the inventive

- compounds of the formula:] 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.
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Mor eover, NHEl inhibitors can be used in the event of
heart - damagi ng overproduction of thyroid hornones,
t hyrot oxi cosis, or when thyddid hornones are 15
suppl i ed external ly. The conmpounds of the fornulae I,
and XVI and/or the pharmaceutically
Smceam%lgatlabubéowft@m%tl&%ﬂe apd orgrps, aspesipliy theheart, protect

etchyBR 0 3 A AR 2P T o Bt i
againissitieajtatokicchutiea of medjeamieches Ili@thosee“mﬁmgeusmnnmmdsiar in

are al so swtaﬁle as nedi canents. for the treatnme
cancerdherany andinertherapyqf Aydoisyaypadiseases; %ﬂmﬁmsff ginistration
t
with r@ﬁé Iﬁﬁblt&% ol¥ Qyﬁaﬁtgﬁégm i * %%k%é§§g%ag|!fc%fo@<?tOX|c side

effectsdﬁ mtae cuHEou nds metrmloaedr 'éhalrsamcﬂmnt ialthe ciotoxit effects,

espegRhCRe S RTOHI DAt i RPEEaTraBicRiog wih NHE 1JGHPRAT also
make@‘?trf?(@éé?olé XS fritfdadd theldddd Whé%yf&éxnbhﬁeﬂarp%ﬁhgﬁﬁbn%f and/or to

~epileptic disorders, centrally”induced clonic and
prolomg)tha:meslmgma with sucksmetiicasyartisl 'ﬂge ﬂaﬁra[d@ﬁmb@neﬁi of such a

oytot ko b3 bE e RS RaR by he bAERRATRR Vi Myt

inhibidr@ne or in conbination wth other substances having
antiepileptic activity or antipsychotic active 30
i ngredients, or carbonic anhydrase inhibitors, for

itors
More@\fxéfmg%f"fnﬂb "t%Ee so | um ggﬂéﬁ%g"?m éﬁho%rggéﬁa@mﬁgonat e
overpea&tdnngejf tincENornitshes), thyﬂdtd:xioocsra oNMEEerrﬂwmldi tosmanes are
ewi se sujtable for th nt sho
SUPP'HS’re%%{WHVe kg C%W“IP@P@@%O %1 'e?a pr V8+ gﬁb@r&ﬁg\/ |
and/o?ﬂ‘fé ?((n/éﬁill @blﬁgﬁﬂ gé\fép‘iﬂg‘?oéé‘ilgstg@:fseogﬁgﬁ E‘rg%:g%lﬂﬂ:’é?? fo):/' lidproving
therapy withtcaindiotosddt nedidamerds. may | i kewi se be used for the
prevention and treatment of thronbotic disorders,
since they, as NHE inhibitors, are thenselves able to

In acddi@afed withahat Piotéétﬁfeeél?édt Aairist igddhiib Mduddibdambge, the

able to inhibit or prevent the excessive release,

inventive gemipaynds aes alsociitable ammad@pﬁn¢m§|f@hthedfeat€tﬁrﬁtoér s

ischeqiad QAT YAR s eaRahy AfoeiSRRR BebbudEfein. and they

are suitadie fop exarhples fdritHs treasmieht 6f $tiokeciusiecersbrat edahizat e
the pathogenic action of significant thronmbogenic

factors. The NHE inhibitors of the present invention

N PS4 355 SEROBRBL IR ekl Ao fBRYBkos and
disorders evictnarg lnduw@byrrqberemwmty of the central 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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pl asm nogen activator, streptokinase, urokinase,

acetyl salicylic acid, thr in 15 antagonists, factor
Xa ant agoni sts, nedi ci nal dbst ances with fibrinol ytic
activity, thronboxane recept or antagoni sts,

i a9 RHERREE IR S0ibie KGRt f pgs of shock

for exaR®ié be Hil@tlcy chrliegenit eh;tpbvasanircfm;domm@néi sHdk.
inhibitors in conbination with NCBE inhibitors and/ or

with inhibitors of carbonic anhydrase for exanple
The cofkigBSHRPIAAR ) 18, B, g AR Ahbe

pharm@cfeﬂt!bfaw a&aemalﬁlé saltelthereof Ma)ﬂx@mée béiusedifbatite ;melvbntlon
iferation and the praqliferation npot h vas

and treﬁﬁgemeoféarqrabotmsemwa%e Hiey: Ré N@Enﬂhtasors area&q%selves

~able tO%blt i&%el@? gg@?@gaﬂﬁﬂ/ S &J]f?on pcﬁ@?e SHid tﬁth%ﬁlt or prevent the

er eot are 't ore usefu
excessw na&baise Bbcurniagafewischenyarins reperfdsivaasbmediatars ath

inflamrhglipn.and AppeUlRloheEsRegaly K Yae SR b and factol i &
thromb%gbp@téé%&mﬁirsfé?ﬁé Qfis. tﬁ9§@b§sﬁ)@ fo ;@@uea 'ahdrélﬁ‘ﬁhate the

ure cers een possible to show t hat
pathogesic aatiogrof signifidant mmmcu;@mdo@acmi ThéNFIE inhibitoreef e

present fIVBRHON Bar® ndrPhne At SRBinou vift alir srliBaagfantaliy ey

thromb@wctd&ﬁwingréd@ntg ab @x@ﬁ?m%d@bibmdrhﬁﬂbﬁ}rhl isagent s
for diseases.in which ce mgration represents a

plasmlmgemagtw@iors steplokinasealkingssy acelylsaicdic %@ﬂc@\f@"\m h
antagoﬁlsﬁé Hpkﬁdarhgﬁgrﬁ%érr{éﬂlaﬁélasﬂbgﬂrgzes%th hbFnolytic activi

orsfur ure a retardation or preventio

thrombokaffi¢ bétmpt@' ahtagonistss ph@bghodiesteradeimhihiiorsfhetond/lla
excel | ent agent

antagonists, dapidogy at's%plcﬁhekgﬁﬁ {se#aatrﬁe Jere faeanale s use the present
NHE lnplg]ﬂ?fo% Er?corﬁﬁi'ﬁ%h prwt SI'HSC tﬁtb?@én&lo?'bﬁﬁ iﬁhﬂjlt%% ge&srbonic

can t or t e treatnment of organ
anhydrhyp,dotemwhpmwﬁmacbtqzetqmldm as, for 5 exanple of the
heart and the prostate. They are therefore suitable

for the prevention and treatnent of heart failure

in addifi&®NRELANBtBRFehtrald ﬁf&g-mﬁfﬁtﬁbr?aﬁe&%n tHeplolifahfiembf
and prevention of prostate hyperplasia or prostate

cells, fww@imple fSibyoblastrasl prolifecation andjihie prodifaratior phemeeth wascular

rasci et 30530l YORE RIS 0p. B0, SUR RIS por o

pharmddtuticapeatdaprhble safte tedieabhee ré®ré heekphsaatuable

swtabl e for the prevention and treatnent of hjgh
therapentiscrgenis &y sliseasasdnivdiich pecliferalionsapresents a primary or

seconds® 8L 9¥ESd @n ﬁ’fe?&f"o?@ b8 uskl ddSrifutfidroStierdis, 98Bnts for |

chronic renal failure, cancers.

It has been possible to show that cell migration is inhibited by NHE inhibitors. The
compounds of the formuiae |, la, Ib, XVa, XVb and XVi and/or the pharmaceutically

- acceptable salts thereof are therefore suitable as valuable therapeutic 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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~ polythiggzides fuiasermide .t pieatenidn: togasermiden by

be used alone or with a suitable conbination and
formul ati on partner for the treatnent of high bl ood
pressure and of car di ovascéPar disorders. For exanpl e,
one 15 or nore diuretics with a thiazide-Iike action,

e e W ek e e R

are tm@@%&t&ﬂn@éh@cenéﬁt%%ﬁ@mr thé ebanbaeof d@a@&m@t@s and of

nmet ani de, am loride, trianterene, Spl ronol act one or
pulmoapryeﬁttrnels haga‘lieﬂéf@ﬁﬁk renl fibrasiswed otreriareliadigerdess. They

can S5 et R SRR B G 5, SRR, o

‘examysl lof tnz ﬁ@ért %ﬁ‘dQHé Progaty. Thich e phareforanditablefoAdk prevention -

Inhibitors, for exanple rampril, enalapril

and treatsant of heartffa:b:rﬁdpengesswedmrbf@ﬂwe Ediixnd fos e pplment

'and pr@&%ﬁcﬁ%%ﬁ%%@%%?bﬁaﬁ%%r% &tagégféﬂ%}péﬁg? tsﬁgh as

angi otensin receptor and its receptor subtypes such as
| osartan, _irbesartan,, 6 valsartan,

Since $isreiasianifigant eleysting in NHEIneRsend @EH neefﬁrﬁwes the
comp%ﬁ}gisbdfttﬁé rn%ﬁa@?el% ﬁiégglle{] ?n@\igﬁéﬁﬂ U ﬁhe'dﬁ%‘rﬁb&@utﬁ:al!y

ACt1Valors o annel's suc
acceptabldealts tivdrdef arg! smlapleriod the dreveation anddr&mmeat oﬁlmgh blood

*pross e i Y S o AP oRlost ey cn

be uséd‘hfo‘?\ﬁ(cﬁ:w}h a%ﬁﬁﬁﬁl@' %mblﬁail&i HRA Jorulktidn parhér fodthd t

been shown that NHE1l i nhibitors have a significant
treatmmt of highahtned pressere ead of sardiewasculrgisnrdaese frogexample, one

o mo A kR B8 M ghe
pseudoaiidRtdrons antagoristepsutitas hpdrochlvisthiszides ént!&qiamldeor

in conbination with an antiinflammtory dru fg
rl'@ltﬁﬁlg%,u@ ltonde riamterene,

splrongsmeéé&g@g@g %{;I\ér&des gfv%? b8 coftftine® dﬂﬁé)an E‘uﬂhib‘?ﬁr@éf tth’éeﬂrésent

ageou are sterol non- st er oi d
inventivn magfdistbatueeyl id combinalioa witly ealciune aotagumists suoimgas

verap g ez i pewodine ar BlieiBipe et A CERRBIeR, fprgrgmple
ramlpgl}’ggélggéh.rﬁ? n%E) C,P fﬁém&ﬂﬂgr@aﬁﬁj@?ﬂ ' Fhrﬂ%%'féﬁdrabﬁe ¢dmbmation

t NHE in tors exhibit a

- ‘partndre meé iatsog®-blfdkecs smh 3 mﬁtopnqlcﬂo@lbute@o!r@c lantagpnists of the

angio @B RGRECT ARl EESRB S PG CUEbnP AR, dndefeny <

' valsaridh, OnTautHR, Qérﬁlﬁpétﬁﬁt Oéndd!heﬁmﬁntagem%lts) pEmRtinkibitors,
0

arterloscler ic vascul ar | esions, especially coronary
adendséng tecgptaragonists, inhibitors and actlvators 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 etc.

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 afone or in combination with an antiinflammatory drug in the

prevention or treatment of chronic and acute inflammatory disorders. The
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10 The reduction of elevated serumlipoproteins is
therefore of exceptional importance for the
prophyl axis and the regression of atherosclerotic
lesions. In addition to the reduction in total serum
combﬁﬁﬂbﬁ%&a&h@b uddd h@varrbgésushley/ sﬂefmeéltéﬁﬂ né@-sté?@léj%?
proportion of specCific atherogenic
antunfﬂaramatwsimgs tHisinventive coropeynds biay alao bérttsedlfpame of

preveliiypf R g ol cliehRs S Bre 6gar Y pRitgkdH yas Rthe
eventfdfmla@mr@@aﬁaubbistuﬁp@mtqt herogeni c risk factor. By

contrast, a protective function against coronary
heart disease is ascribed to the hi gh density

t s AEREEH EAAALRRE B htrs OYRBY AR R 8m
lipoprélesis. iitris RRhkrlyl atknbWieddeBlthanBlobBifatievelgvatioh @sé esohigh,
fractions. It has now been found that NHEL i nhi b| tors

knowre asitwperiipapiRisineMia® copetite an epsaptialiriskfastop or the
devel%r@gﬁg t?f %‘?erridgcfe%t"i’é Y&ty E‘eﬂ' 1EEbhYS é&%ll&%r&ﬂdﬁrﬁédrﬁdagease

tance, Si g’n Ican

The redwtiohed ebamaied semce hpmmbtams IMetéﬁbreauﬁeMelphpnalsurrmntance
for e ares of i

d |
- for theyppW s ik e redi siio BLabirarsTatic losions s rBRgdp the

15

" reducfidn irf‘to?ﬁ%%?urﬂfch%%&ﬂé’rlopgiﬁ armi}lgl?firh Sortartes abdisthefl Or

exanpl e genetically related hyp I pi dem as. They can
propottheer @‘fanealﬂo;eathemgehmhmd\ &aph@miﬂ this fotal Zholasterpbiin padicular

of the G ERS}Y EShraffin (O AL oo Gl AT 13y Blec oL,
since Bids@AIpid frapsonsg ébrf&ltﬂtésanlhtheﬁigﬁa@n@ﬁél{ fHidiors ByUdMEEL, a
hyperli pi dem as, as occur, for exanple, in. the event

proteczswedua@areagamﬁ aevanaty hearhiseasenis asariged to dheyhigh density

oo BEACH ML AR,k NSkl ot ony

- cholesteibut aksotin rpedumﬂanahel\n_nmand hdicsstutméhalesteos feactions. 1t

e nw R0 UrABAIE T ABRSS St veHaRhsree st Hgavie
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propeﬁ%‘é"’mt réRGOH O i bHEln $helse ruel{é?@%e{egrgn%a?opﬁ@t&ﬁféem ey Of

e treatnent o ercho or preparing
signifieamtiydiedace e iatavatdcbsepmavemamwaubns of LﬁlUde\beés as;can be

obsory 4 1B ERaHR o8 AT E B et e drRh RS b uBtbterol- ana
Ilpld-rlgﬁ%étadﬁﬁ"c%g%of @ttho?Yt%P%&Qb@l@aﬁérﬁ%ﬂ?%r @f(ample
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Theseomexﬂ@tﬁcﬂrbnwmetmﬁﬁam ePlipidemiRy IORGEISH 86#HAEiIn! s"eel;bﬁadry
hypertensionr, for prepari ng a medi canent for the
hyperﬁmléema @s occur, for example, in the event of diabetes. 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 |, Ia, 1b, XVa, XVb and XV therefore

advantageously find use for preparing a medicament for. the treatment of

~ hypercholesterolemia; for preparing a medlc_ament for the prevention of
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and treatnent of atherosclerosis-induced thronboses,
for preparing a nedicanent _for the prevention and
treat ment of hyperchol est e£bl eni a-i nduced and

endot hel i al  dysfunction-induced ischenm ¢ damage and
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dysfungondaqused inghemiciamagaepd mystrehsmis erestusion dargage, for
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for the i TB3EGIRSh a6d treBtrABSt df?%@%olé’éiérdl’émﬁﬁhw@ed and endothelial
ingredients. For instance, NHE inhibitors lead to .

dysfunetipadnducedraroaany \ssosgasmsanshapecrsdiahinfarstiage foppreparing

om0 eI G fioh e B oy o

hypotdhgkessisssmetssd praferdbifewith rangictensin dorvetting éﬁ@m@WE)
and XVI and/ or the har maceutically acceptabl e, s
Eq N Wzalbltor

inhibiterseaansbangialensis ECREHr GNEIRNISISoR QombIRAAFeph A
with af) eI TroreRBhTRWerith tHE LRAY tt JARAS PRSRPanIP HithRAFFRMG-CoA

I seases parti cu ar
reductase irhilsitdri (for, exanpe dpaséatirsogprdvastatin ) thod: tatm |bﬂngingfabout

hyPoligifamic,seltbend T bPaznG B6 Mpolbearic pranaios 8L g NHE
inhibitd) & foRE tPrHé' é)féﬁ@p@%%@hé% ﬁnth %nhaﬁcéd 8aidreahd Aduced

non- 1 nsulin-dependent abet es , In the course
use of afictivliingredieats.nsul i n resi stance | s restral ned. In
. this . dt.may. b epef.ici al enhanc
For ingiApge e MRIbISE 994 {° SHACtR IS giof b sagihglighdamage
of varlb@é/ Sﬂbin\éeTﬁBrﬁi@t&tﬂén *é:‘f tﬁé’ﬂé‘éﬁélé‘ Hghineing syndrorhe @ @Rddhelial
8  stch as netformn, wth an anti di abet’i c

dysfur@tlon ongias cmpodndsesf thefoumulae |, kg, iepia.d8d and XVI and/or the
pharm%%%‘i’cgégrﬂ%ggsg‘f})&% s%@s {Fie?eoatl \}é?i.?asdlg ﬂ'?edléefmémstf% the%:rebeﬁhon

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

hypertrophy and dilated ca'rdiomyopathy and thrombotic disorders.

it has also been found that NHE inhibitors are suitable in the treatment of non-
insulin-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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rosiglitazone, pioglitazone etc., with an insulin
product of different adm ?Sstratl on form wth a DB4
inhibitor, with an insulifsensitizer or with
meglitinide. 5 In addition to the acute antidi abetic
| t e . A
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actions agai nst di seases and di sorders of the entire
medicamentsljéstridascyaed sndanNERD eatmenti Bhe gobinationawith a

e

hypoperfu3| on states and under normal, non-ischemc

itions. These pathol ogi cal reI at.ed
NHE inbiiiiars skBBtooea AT I TRVIIPctive UG S Adias e igchermic

eventsSa‘h‘&rihgssu'bgleﬁﬁérﬁeeqdéﬂ?'a'cﬂté sﬁ'@é’smﬂ‘?ﬁ}_ﬂfuﬁi@? 88 NaR8Wirect

e ane reat nt Wt bltOfS are

therapetitioally esiizatle dictonslagai nahmsbamseand; siiamraiaisqu theentiee:

mammta Brasvanoeh Sae aesused ik eDRlSs AR Bt chrppicaly
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n-age-rel ated functional alrment or with
states ag@undeanemdanommwuo @Qﬂdﬁioﬂea hege m@aiﬁgl@leage-bﬁlated
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death, WhicH &84 Row. @h@d@%néﬁéméea tréaehentwith NHE |ri‘rfiiatrirsvariey
of vessels to constricting and relaxing stinu

diseases pod digardars whish@re &Bsﬁlﬁfdﬁlys@@ﬁdtm(ea%i&!@f@iﬂég@mg&? in vital

-
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itta u?hn the, aogrlng
organige inportant function and a neasure of the
mai nt enance of the reactivity of vessels is

Disordgrsovhish @re conaealed avifhan @gerrﬁ@% @WPH?@H’RWW@?@S%%W
 age- reiﬁi?ecﬁﬁ'pa ‘iiggidtl %Y?Je%?g)h' | \r%ﬂ% B¢ éi?éinBI%H d iMapeh6ste

y signi lcan ‘brtors I nhi'br'tors

| respon@éeana&eactmty of the biood vesseis to contraction and relaxatlon 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 endothelial dysfunction,

. which can be eliminated highly significantly by NHE inhibitors. NHE inhibitors are
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thus outstandingly. suitable for the treatnent and
prevention of the age-related progression in

endot hel'i al dysfunction, especially of intermttent
cl audi cati on. An exanpl e of another variable
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cancer, of the e . al
inhibiterggse .ﬂg,%eusﬁt%ncjm?v éﬁﬁawraéﬁrme réatenarts ad, mRariicuianitae
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nts or ral products. This unique
effect of NHE i nh| bitors al so enabl es, in addition to
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nat ur al ™ product s are use I n gerontology an
heatt, \mssﬂis diver pts,sancbalse Edhlghlyr egnlf nantrdelay in eancerof the elderly.
cl.asses of .actjve | %l enttf"f% ed in
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Is a correl at’i on betvween caloric or i nt ake
This uaiquetatfechgf NhiEpinbihitess alsp gnabbess dn bﬂélttoa te mmsw@ ugier of the
active ﬂ'ig%gi@(nts 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 d.ifferent 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

| I
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It is equally possible to nsi der a conbination with
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compoghttfig LdEE S QE&ordé\L\éé? withthBGVdritioR éFEQhéﬂe‘P&efsQﬁtaBlggé‘

errnary or toprotective use which, . toget o
outstavditg apUaatmpleesﬁxemiﬁicl ty;olaac &Ermm;ﬁe dmthdiruse asdiagnostic agents:

for detgAminBiOcA R iSBOAUEN B RGeS GRS TpE eRUR ot alep OF
atheroékf]gr‘o%fs RIS BHE iga dty c@ﬁﬁﬂi@éﬁ&h§oﬁdﬁbb§tésh prtifdrative

one or I n conbination wth other .pharnmacol ogi cal
disorderstate.e i ngredi ents or nedi canents. l\/bdl caments which
conprise a conpound of the fornmulae I, la, Ib, Xva,
XVb and XVI and/or the pharnaceuti caIIy accept abl e
Also cléﬁ‘hédS isl § Bieding 6 emadWateahanast pHytopresentive eise which,

orally, parenterally, 25 intravenously, rectall
togeth@rew@tumaﬁ@na@mwcaﬂy pgceptahla carriers and exgipieonts. cogprises an

etoct i L FLbPA1€ . g R AERRRSGR OB, 590 1

and/orfphamabaeutically aa,ccébtab}é/eathWr@mfd alvie arey cbmhlma‘.d)mwm{m ether

or together with har mace tlcal ex cﬁl ents, batﬁ
g@@q q,[gentp%hlc comprlsea

acceptabm" setsetherandican Imadmim:ttbaads dort exarhpleeorallwn palrenéerml!y\t
fromQ 01

inravegusly, e perdip e BE by teelsl]. e B Rd ccmimistption

being d&PeRdedt bAThE part¥Mr difracteristics of the disorder. The compounds of

the formulae |, Ia, Ib, XVa, XVb and XVI may be used alone or together with
| pharmaceutical excipients, both in veterinary medicine and in human medicine. The

- medicaments generally comprise active ingredients of the formulae 1, la, Ib, XVa,

XVb and XVI andfor 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 skilled in the art on the basis of their expert knowledge. In addition to
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to those skilled in the art on the basis of their
expert know edge. In addltépn to 31 solvents, ge
formers, suppository bases;'tablet excipients, and .
other active ingredient carriers, it is possible to

d
solven‘ceésngre fo?ﬁgf%é@@ﬁtglsg&?tﬂ%ﬁ gd\}%% e SF?IQ%SQH& dther active

preservatives

_ mgredtent odririerg, af is porssibde G ese a‘oFexampla)raaltloﬂdanm sitsnpetsams,

orm the active conpounds are mxed with additives

emmS'E%f St aBt'f@am?e ﬂ@Y%'r"“g% RERSIYALYRS, @F@"’Z@t’%ﬁf PRISEY s or
inert diluents, and converted. by conventional nethods
to suitable dosage forms such as tablets, coated

For antaxbl admainisteation fgahathenacciavps&drmsourammemaixedIvdtihadid!itiveﬂ

.. .0l ol uti,ons. Exanple i nert riers which.c

suitablgdhdisly, $ve ga rATiolD, siebiisrar R ibRes: Bpd hrigned By

mnveuﬁﬂﬁé@ﬁiéﬂl’%é@tﬁlﬁ%@ﬁ@sa@r f‘dr!"'h?sesucﬂﬂwI éécfér‘b?eté”coﬁtécﬂ €dblets, hard
especially corn starch fornulation may

gelatznefa‘psutesd agiiedus, alephdiie drm:lmsolut@nsr Exgmples of loert gansrs

f. su carr

which G55 BEisSed 318 Bing Brlir S Bb e AR OBE PO TL Ao gle, potassium

phospieatef jaewsie, Pldcc@é dristdrchi epecisliyl cord Btdreh, T fothanstivismay
| ntrarruscu ar or intravenous adm ni strati on, t he

be effegtad oitherda the formsolia day granuiror pavetwrenuleh Examplasefaitable
: er ef f i
oity cafét} BFBOKehlB A8 yHaetable brahimarit bt SunfRrdif drlsh tver
oil. suspension or enulsion. Exanples of useful solvents
are: water, physiological saline or alcohols, e.g.
et hanol , propanol, glycerol, as mell as sugar

For suﬁ@tﬂhé&ﬁ@ lﬁl‘l‘éltﬁugn?u@LHPﬁﬁ v@ﬁo&ga hfr&ﬂaor?%é”ab% or

Se a m xture e di ferent 1Y) vents ment i oned
compoﬁuds alsed, qbtiasmed:m&tmtbalsubstameatcuetmméngrtherefor such as

ot G, B et Db e By o r
emulsibf eEi‘&rhbl& dfienslisolNent®hird: Meatbe pRys Rt dical lsaiing r alfdhols,

XVl ‘and/or the pharmaceutical |y acceptable 25
e.g. etbarnqlspm@nebglyqerq p walmscsugar siolytionsseiehaas @ucose or

manniPffns, o8 & FAEH O cfHAERBlorh HBHes rililefL s ©

al so contain other pharnmaceutical excipients such as
surfactants, emulsifiers and stabilizers, and a

Suntab@rmwma&wtl@aéomdahoas fosradininistislion & the fopmeefraaipaels or

sprays:%g,lgﬁ/éx\éﬁld g%l cut ar ogp%})ou@g'.egﬁp %tlds[%%@%\%el gﬁ%ﬁb}%ment

of the flbhﬁuthgsle Ia;flb; Jiggamfb\md Xyt agdbmtl?j@bhadmadmIlgagcd:e;ptable
a, |b, Xva, an to be adm nistered, an e
salts thqf@aﬂérﬁsg)h%ﬁ“%ﬁﬁﬂt'ﬁ?& aseeriAbleRobeatd, 'upnﬂﬁt'@tﬁéf %@wﬁﬁv water,

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

pharmaceutical ekcipients such as surfactants, emulsifiers and stabilizers, and a
propellant gas. Such a formulation normally contains the active ingredientin 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, Ib, XVa, XVb and XVI to be

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

duration of action of the compounds used; additionally also on the nature and
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duration of action of the conpounds used; additionally
al so on the nature and 32 ggeverity of the di sorder to
be treated and on the sex, age, weight and individual
responsi veness of the mammal to be treated. On

sevent?\tﬂftﬁ'@ Bisofd tdaid tre @ aref o tHeOsHO e, Qfe;éHl%nHQﬁWid%él
b, XVa, XVb and 5 XVI and/or the

_ resmrmmr\eae@uthe:mawmab@etpﬁ HBAedsal ts thereof for a

patient weighing about 75 kg is at |east 0.001 ny/kg,
preferably 0.01 ng/kg, up to at nost 10 ny/ kg,
On avéragbethaldailyldose/ dfta cehpboasy oﬂm@iﬁmule{b I h‘@ iBVXVta X¥/b and

acute ep |sodes of the dlsorder for

XVI andfardhe ﬂt@rry\aae'ﬂf&allym:@mab{? salts e far a |H$F'§F'E:WP’QH1"Q about
75 kg %eaqﬂ%g:sessar Y, %éé%ﬁ%%%{ [‘?ﬁlﬁ& nﬁ éﬁ‘ggéte{?a

preferaﬂﬂw rﬁgt}kgpbﬂbdad/y weighteinthe @veht of a(cute@psusmd@srcﬂumendlsorder for
for instance for g patient with |nfarct|o

exampig,trameripdely After &Hffermg am%ﬁﬁélwctsen 'bfiﬁsa%%;a"v

e T e e
day. Eé]ﬁEDm‘llycmdheimasglofmaranhulrilstraimn firfinstanse forop patientivath
a er chr o

infarctiRND A1 NS s PRSHATE FOESATHG URH0eTOR aseraipy may be
neces$ | ¥ B invER N Edrh bt)ﬁ‘ﬁ{ 19 ﬁgﬁbe KirfRisterdd s irft4ieA.

et hanol h hour n- hept ane c acetic
aC| d K& Bu potassi um 2-net hyl - 2- propoxi de  MeCH

9 mn mnute(s) 30 np nelting point MIB
List Ofggh vg)aﬁtonls nmet hyl et her

DCC dicyclohexyl carbodiimide
DiP : diisopropyl ether
TLC ’ | thin-fayer chromatography.
. DMF N,N-dimethylformamide
EA ethyl acetate
eq. eqﬁivalent
EtaN triethylamine
EtrO | diethyl ether
EtOH ethanal
h hour(s)
HEP n-heptane
HOAc “acetic acid
KOtBu ' potassium 2-methyl-2-propoxide
MeOH methanol
min . minute(s)
mp melting point
MTB | tert-butyl methy! ether
NMP ' 1-methylpyrrolidin-2-cne

Pd(OAc)2 ' palladium(ll) acetate
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NVP 1- et hyl pyrrolidin-2-one Pd(QAc)2 palladiun(ll)
acetate 33 RT roomterrperg%ure rt retention tine tBu
tert-butyl THE tetrahydrofuran 5 TMEDA _
N, NN N,N -tetranet hyl et hane-1, 2-di am ne The retention
times (rt) report ' ow relate to HPLC

RT anal yses havi ng r{)ﬁ&t {éﬁ{oﬁrg@ﬁ%g paraneters: 10 Met hod

it A. Stationary phesstioddiness Synmetry C8 (5p) 3.9x150mm
Mobi | e Phase: isocratic CH3CN 0.1 % aqueous CF3CO2H
tBu  35:65; Xx=220 nmterttbutyl/ nin. 15 Method B: Stationary
phase: Waters r 5p) 3.9x150mm Mobi | e Phase:
THE Fsocratic Cmcﬁvxg&%ﬁ@gﬁgéus CF3COZH 40: 60; a, =230
TMEDAM 1 ml/mn. 20NNt Nbt@mahpletitares-y, Ppdiasdne Vat er s
Symmetry C8 (5p) .3.9x150mm Mobi | e Phase: isocratic
CH3CN 0. 1% aqueous CF3CO2H 50:50; 9%220nm | m/mn.

e refpUBATECS 0 Rhorisd Ipogion aias O HPRS anases iy g e

~ followikg pakimeterh ~ O 5.0 g (24 nmmol ) of

4-trifluoronethyl benzoyl chloride and 5.0 m (36 mmol)

of
Method A:
Stationary phase: Waters Symmetry C8 (5y) 3.9x150mm
Mobile Phase:  isocratic CH3CN/0.1% aqueous CF3CO2H 35:65; A=220 nm;
1 mi/min.
Method B: ,
Stationary phase: Waters Symmetry C8 (5p) 3.9x150mm
Mobile Phase: isocratic CH3CN/0.1% aqueous CF3CO2H 40:60; A=230 nm;
1 m¥/min. '
Method C:
Stationary phase: Waters Symmetry C8 (5p) 3.9x150mm
Mobile Phase: isocratic CH3CN/0.1% aqueous CF3CO2H 50:50; A=220nm;
1 mlfmin.
Example 1. _
a) N-(2,2,2-Trifluoroethyl }-4-trifluoromethylbenzamide
F.‘
F
F F

5.0 g (24 mmol) of 4-triftucromethylbenzoy! chloride and 5.0 m! (36 mmol) of
tristhylamine were dissolved in 50 mi of CH2Clo and 2.4 g (24 mmol) of 2,2,2- |
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triethylamne were dissolved in 50 ml of CH2CI 2 and
2.4 9 (24 mol) of 2,2,2 trifluoroethylam ne were
-slowl y added dropw se at . The m xture was stirred
at RT for 4 h, then the volatile constituents were
r -
tnﬂuorcfe@ﬁ%iéﬁﬁé’%gé n{o%g}l(' %RﬂgreG gﬁé ise: at?? n‘lﬂﬁi‘ |ﬁ3?ev\d%@§ Sgaﬁb?n%t RT
for 4 h, dhemthe;umlatlm msﬂfqmslwemal”émvedlunﬁeo nedaut@dtmeasumet Whe

remduq,oggs @@b&%ﬁm@@rf& %ﬂkﬂm aBg P@S@B}g'ahi’ Wét?':}iﬂ gy ?St

saturaté&%hﬂe&ﬁ& Na%@@é @8%@%‘&@8 ﬂ_%%i%g% %/% m%f;@%l%aﬁ%& a@eous

NaHS solutlon Dlanng was effected over MIgSO 4 and 6.1 g {94%) ofacolorless
S)-3-Hydroxy-2-(2,2,2-trifluoroethyl)-5-trifluorone
resin wei'a/bb@nﬁecﬂwhwthr@ystaluzddlwlﬂemm toFstahtd;Fmpt F171 O F F
0.37 M (2.4 mol) of TMEDA and 1.4 mM (2.3 mmol) of a
R¢ (DIP)=50.80sol ution of t-BuLi in n-pentane wavé (&%é’é’lﬂ(%”)‘“
at -75Cin 2 m of THE (anhydrous) and a sol ution of
0.30 g.(1..1 nmol ) of

oo A AT A g o

was stirred at -7%C for 3 h éﬂen 15 0.43 m (5.5
mol ) of DWMF wasFaided dropvvl Se and the m xture was
warned to RT o frayt-esS. The reaction mxture
was poured onto 100 ' ated aqueous NaHCO3
sol ution and extract ed RS Wi t\h 30 Ml each tine of
EA. Drying was effected ovek\ MyS and the sol vent
was rem)ved under reduced prd3surke. F Chromat ogr aphy on
silica g using DI P afforded 80 ng of

0. 37 mI((Q tsynraglhpaﬂ' A-argl 4mp(2.3 mmol) of a 1. 5 M solution of t-Buli i in

rooncd LHIBSA R 4% HAROTSP e foBrd P 3B

0.30 g . ﬂﬁm@l) ofNﬂ€$2 m-mubmm}aaﬁﬁuat@detagmenzbmad@m sl bf
phase HPLC (conditions see below) and a further 40
THF wass addedsyiranwige abx{a 6 (T iwezm;_xiure was stirred at -75°C for 3 h, then

e

over 30ominlitesit The reactipmeniktureiwas poured onto 100 ml of a saturated |
aqueous NaHCO3 solution and extracted 3 times with 30 mi each time of EA. Drying

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

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

triﬂuoroethyl)-S-triﬂuoromet.hyI-Z,3-dihydroisoindol.-1-one in addition to 110 mg of

- mixture with starting.materiai. 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-
triﬂuorOethyl)—S—triﬂuoromethyl-2,3-d'ihydroisoinddl-1-one were obtained; overall yield
30%.

HPLC: gradient, run time 20 min
Eluent: 0.1% aqueous CF3CO2H, acetonitrile (Chromaso!v) flow rate: 30 mllmln

Column: Waters XterralM MS Cqg 5 pm, 30x100 mm



10

15

20

25

Eluent: 0.1 % aqueous CF3CO2H, acetonitrile

(Chromasolv); flow rate: 8rﬂ/m’n Col um: Waters

XterraTM M5 C18 5 pm 30x1 ?) mm 35 Gadient: 0 - 2.5

mn 10% acetonitrile 3.0 mn 25% acetonitrile 5 14.0

mn 75% acetonitrile 15.0 mn 95% acetonitrile 17.5

mn 10% acetonitrile Rf (DIP) = 0.50 M5 (El): 299
Gradignt#1) + 10 c) Et hyl

( 2,2-trifluoroethyl)-6-trifluoronethyl
0‘25'9"'23. hﬁlfﬂ?%m‘l‘&'iﬁl soindol - 1-yl]acetate of FF O F
3.0 mnhl LF25% Ecéfadipfilear gon, et hyl

di et hog}/phos phoryl)acetate (135 ng, 0.6 nmmol) was

140mjnssol75 dacetontdleanhydr ous di met hoxyethane (10 m).

17.6 0%in oil) were added at RT to this
150'@'& ut%f%‘%ﬁ“ s stirred at RT for 10 nmin. _
17.5nﬁﬁterw@wac@¢0ﬁm}n§ti on of 120 ng (0.04 nmol) of

(RS) - 3- hydroxy-2-(2,2,2-trifluoroethyl)-5-trifluoronet

hyl -2, 3 dlhydr0|30|ndol-l-one i n anhydrous

| ' oxyethane (5 m) was added and the
Rf(DlgiJgg)éghently stirred at reflux for 2 h. ﬂ@@gcﬁﬁaﬁﬂﬁ

solution was left to 20 cool; the reaction solution
was then poured onto 50'm of 5% sodi um
c) Eth)lilXRS%%&M@EQ&rﬁQb#HétW%@QHﬂ%ﬁ%%ﬁ@ BwWiggiral tH-igdindol-
ach tine of et hyl acetate; the organic phase was
1-yilacgiated over MySO04 and concentrated under reduced
pressure, and the residue was purified by
chr omat ography on silica gel usi rE/DI P as the eluent.
90 ng (61 % of ethyI O _
(RS)-[3-0x0-2-(2,2, Zrifluoroeghyl)-6-trifluoronethyl
- 25 2,3-di hydro-1 I sgi ndof - 1-@l | acetate were
obt ai ned as a cold’rle ich crystallized from.

hept ane as a bei ge soll F E

O F
Under argon, ethyl (diethoxyphosphoryl)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 miﬁ. Afterward, a solution of 120 mg -
(0.04 mmol) of (RS)-3-hydroxy-2-(2,2,2-trifluorcethyl)-5-trifluoromethyl-2,3-
dihydroisoindol-1-one in anhydrous dimethoxyethane (5 ml) was added and the
mixture was subsequently stirred at reflux for 2 h, The reaction sojution was feft to
cool; the reaction solution was then poured onto 50 ml of 5% sodium '
hydrogencarbénate solution and extracted twice with 20 ml each time of ethyl
acetate; the organic phase was dﬁed over MgS0O4 and conéentrated under reduced
pressure, and the residue was purified by chromatography on sitica gel using DIP as
théeluent. 90 mg (61%) of ethyi (RS)-[3-ox0-2-(2,2,2-trifluoroethyl)-6-trifluoromethyl-
2,3-dihydro-1H-isoindol-1-yllacetate Were obtained as a colorleés oil which
crystallized from heptane as a beige solid.

Rf (DIP)= 0.31

The NMR spectrum was identical to the material prepared in example 4.
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Rf (DIP)= 0.31 The NVR spectrumvvas identical to the
material prepared in exarrp? 4. 36 d)
(R S)-N{2-[3-Ox0-2-(2,2,2-trifluoroethyl)-6-trifluoro
nmet hyl - 2, 3-di hydro- Hi soi ndol - 1-yl]acetyl }guanidine 0
NNH2 F N'/NH FzFF 5 OF As described in exanple
Zgh)l, et hyl éRS) é‘ 0X0-2-(2,2,2-trifluoroethyl)-6-
) (R DM Eorre ity 2. 2 Tusmotiv- tiosomeiiui-213-fiyset bissindol-
reacted with guanidine. Exanple 2 10 a)
“V'la"g%SPSB' rifluoromethyl benzoic acid O N+.OOOH F
F 11.97 g of 4 trifluoronethyl benzoic acid (63 mmmol)
were added slowy in portions at RT to 48 ml of HNO3
(100% . The mixture was subsdduentily heated to refl ux
for 1 h, then cooled to d ured onto about 600
g of ice. The mixthre was sfirrdd f&8H;15 1 h, then the
- precipitate was fi and washed with 1 | of
water. The filtrlate ctqﬂl with 300 m of
CH2Cl 2, and the orga nbi ned with the
' The sol vent was
renoved under reduced presﬂlreFand t he resi due was

As dossaRPAI BAMBe 2ED eyl (RES DB B trBharaq Sy

_ trlﬂuor&?@{qﬂ%? h"lS{d?c? 2 EE{sBhdR Q&@b%tgﬁ?fﬁem&?ted with guanidine.

roduct was HEP a
dr| ed under reduced pressure to obtain 7.1 g (48%,
_136C-138C. b) 2-Ami no-4-trifl uoronethyl benzoic
Exampl®24” 37 Nz O |

a) 2—Nifrq~4—triﬂuoromethylbenzqic acid

11.97'gof4 triﬂuoromethylbenioic acid (63 mmol) wer‘é added slowly in portions at
RT to 48 mi 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 filtrate was

“extracted with 300 ml of CH2Clp, and the organic phase was combined with the

precipitate and dried over NapSO4. The solvent was removed under reduced
pressure and the residue was recrystallized by dissolving in 11 of 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 1 of HEP and dried under reduced

pressure to obtain 7.1 g (48%), mp 136°C-138°C.

b) 2-Amino-4-triflucromethylbenzoic acid



\ OH F/ FF 250 g of

2-nitro-4-trifluoronethyl bgﬂzoi c acid (1.06 nol) were
dissolved in 1 1 of EtOHahd 7.5 g of Pd/C (5% were
added. The m xture was hydrogenat ed under 1- 2.5 bar
of hydrogen pressure. During heohydrogen upt ake, the
tenperature rose 5 terrporanﬁ? fifom 10C to 104C. After
2 h, the hydrogen uptake s.caomrplete. Subsequently,
the catal yst was filtered and Ok sol vent was
renoved under reductgd pressy [
of a pale yellow sol'i gy"np 4-176C. c¢)

2- ((E)-2- Et hoxycar boﬁy vinyl)-4-trifluoromethyl benzoic
acid 0 0"/ 0O OH FFF10F520rrgof NaNC2 (7.6 nmol )

250 g \éﬁﬁﬂgnr -iighﬁr%g?p Bflbgnéola a\g%t ﬁ'rOba mol v%gseddgrsglegd N1 Eft
 EtOH an@m 51904%@ §5% I RRITE IR E TR S InfixRpd Msﬁhfara@ahateu Rinder 1-

a4 %a$eous HBF4 sol uti on an
2.5 baéoﬁbydmgerrmesﬁum wringhthe Ingitogen uptake, the mperature rose

tempofF el G RIS Tk AT o kIO R oo ife”

Su bseqfxeﬁlllyh ahekat 5@ wihstlitepédn wﬁ aﬁu@ifthba‘fo@ue(rﬁ vshiapovednthder

_ 26.9 of P 1{%9 é{i" nmol ) . Subseq uentlé the

- reducag Rﬁe@s@r%@sobtgm ( A%efe@@ief yellaw golidiHap dAviii’C.
was then renoved under reduced pressure, and the
residue taken up with 25 ml of EA and washed initially

) 2-((}-RH=tBSxydariodnydvihylN4-teifluermnsethi@beandiotdacith t hen with 25
m of a saturated aque&us G solution. The 20
organi ¢ phase was dri ed<gver~NMaZSO4 and t he sol vent
renoved under reduced prlessure. The residue was
suspended in 25 mM of hepktane and the precipitated
product was filtered off. Y|el d 1.3 g (69% of a pale
browni sh solid. An analytichl ganple was purified by
crystallization from hept hylQbicet ate. 38

1§

520 mg of NaNO3 (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 m! of a 48% aqueous HBF4 solution and 30' mi 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)p (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 NagSQy4 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
sample was purified by crystallization from heptane/ethyl acetate.
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The NVR spectrumwas identical to the materi al

prepared in exanple 3a. d) gkt hyl

(E)-3-[2-(2, 2, 2- trlfluoroet yl car barmoyl ) -5-trifl uorone

t hyl phenyl]acrylate OO,/ O FF HF FF 51.3g¢g
The NRR 3péar@hh@a@mhh@émb\th@yhateﬁat prebbhed mdambibemz oi C

acid (4.5 mmol) and 453

2,2, 2 trifluoroethylam ne (4 5 nmol ) were dissolved in

f

@ Ethig@—a‘?i%@;’% Zupteldafeniip SRR SRt ndnfisbise
removed by filtratq 'qTﬁhen the sol vent was renoved
under reduced pressufe e residue was
recrystallized from
10 crystal s. The NVR Spectr ymy was i dentical to the
mat eri al prepared i n exanpl €} 3b. e)
(RS)-[3-Ox0-2-(2, 2, 2- ¢4
2, 3-di hydr o- 1H—|50|no
NF 150 F F 2.
(E)-3-[2-(2, 2, 2-}
hyl phenyl Jacryl a & (5.9 mmol) were dlssolved in 10 m
of methanol and 1.5 ml of a 5 M aqueous NaOH solution

130 4 2 B AR ARG g Batine sk i
453 n@aifumzcm-trlﬂ[imosbhylae:mne (A ramcdhwee@ldmdbredm@unb@lf DMIF and
0.93 RrTaCt s B¢l ThE N WaE SHRRCARY ot foTHs vk

produ 2 acﬁg Haﬁnb@d 59 'fI{th@aﬂ afthenitha Sohfbnt wdsmemaNiddhuntderfeduced

time of"EA. Drying was effected over Na2SO4 and
pressuree Thelresidue was tessiallizethfrem DIP to obtain 1.6 g (96%) of white

crystals.

frifluoronethyl -
yI] gcid OH FF O F

The NMR spectrum was identical to the material prepared in example 3b.

e) (RS){3-Ox0-2- -(2,2,2-trifluoroethyl)- B-tnﬂuoromethyi-z 3-d|hydro -1H-isoindol-1-

- yilacetic acid

2.2 g of ethyl (E)-3-[2-(2,2,2-triflucroethylcarbamoyl)-5-trifluoromethyiphenyl]acrylate
(5.9 mmol) were dissolved in 10 mi of methanoi and 1.5 ml of a 5 M aqueous NaOH
solution (7.5 mmol) were added. The mixture was stirred at RT for 18 h and then set
to pH = 7 using aqueous HCl solution. The solvents were removed under reduced
pressure and the residue was suspended in 10 ml of water. This suspen_s,ior_n was set
to pH = 2 using a 2N aqueous HCl solution and extracted 3 times with 10 ml each
time of EA. Drying was effected over NapSOy4 and the solvent was removed under

reduced pressure. The residue was crystallized with diethyl .e_ther/{)!P, mp:

H
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reduced pressure. The residue was crystallized with

diethyl ether/D P, np: 39 02-204C. Yield: 1.8 g

(89% . "H NWR (400 Mz, 3): 5=23.07 (dd, J1=17

Hz, J2=6 Hz, 1 H), 3.23 (dd, J1=17 Hz, J2=5 Hz, 1
202_2(}%,04. 27 (m 1 H, 458 (m | H, 508 (t, J=5 Hz, |

7 91"(d J=8 5 Hz, 1 H, 7.96 (d, J=8 Hz, | H),

Yield: $81€($§%)1 , 12.50 (bs 1 H) ppm Conbusti on
1 si s: CL3HI9F6NO3 calc. C45.76 H 2.
H NMN4(411§) MHzu P Clen §.73. d&lisNth"f'lHZfJthH%H H), 3.23 (dd Ji=17

e, o s PR A T R B B 8 P

. Hz, 1}% 7F96@d Fi<8 Bz 561 ¥) 9f125(@ch2H)( 35}(5@@& mar ndli ssol ved

of ethanol and

Comb@satmamayﬂsthaHngN@a &%‘%hﬁb )c%c tG Aﬁl @zirlan%@ i 181 fauad h

i ndol -1-yl]acetic acid (10 mol) were
045%2]321&%!%4?8(: The m xture was stirred at RT for 18 h
and the 15 volatile constituents were subsequently
enpved under reduced pressure. The sid
f) Ethy} W%)re?re&-ap%%%ﬁﬂmmﬁw)g@1trlfi}§qrﬁg16§1ﬂ hyelro-fisisgindol-
-yl]ac%tegeg (81 %9 of a colorless oil which crystallized
rom heptane as a beige solid. The NWVR spectrum was’
identical to the material prepared ingjexanple 4. 20 )
(RS)-N-{2-[3-Ox0-2-(2,2,2-t(fluoroethyl)-6-trifluoromne
t hyl - 2, 3-di hydro- Hi soi ndol - 1- yl ]9cet yl } guani di ne O
NHZ F F N -kNH2 FpF N :

| o fF |

2.6 ml of SOCl» (35 mmol) were dissolved in 20 ml of ethanol and 3.4 g of (R,S)-[3-
oxo-2-(2,2,2-trifluoroethyl)-6-trifluoromethyl-2,3-dihydro-1H-isoindol-1-yl]acetic acid
(10 mmo!} were added at -10°C. The mixture was stirred at RT for 18 h and the
volatile constituents were subsequently removed under reduced bressure. The
residue was chromatographed on silica gel using 3:1 HEP/EA. Yield: 3.0 g (81%) of
a colorless oil which crystallized from heptane as a beige solid.

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

g) (RS)-N~{2-[3-Ox0-2-(2,2,2-triflucroethyl)-6-trifluoromethyi-2,3-dihydro-H-isoindol-1-
yI]acetyi}guanidine

O NH,

N/?I\NH

N F
_y‘F
O

F

. Guanidine hydrodh'loride (11.5 g, 120 mmol) was dissolved in NMP (45 ml) and.
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O F Guani di ne hydrochloride (11.5 g, 120 nmmol) was
di ssolved in NW (45 nml) apgl 40 KO Bu (11.2 g, 100
nol ) was added with stirring, and the m xture was
left to stir at RT for 1.5 h and filtered. The

KOtBuf(i1 ‘1 o gon y &ﬁ%@ ARV sBrinGT aké e Rliktiuké D@istieft &o stir at
RT for(1 Fﬁsh 4n@-fiteved- ma fitrate was asidesi drppyvise 2t RT with elifsina jo 2

sotutiofy e IR o 215 2 BB dicReb P by 2 sZfyaro-th-

|30|nd(§IUir ?i](}ﬁf otft8 (M3IB g, 2PARAGITTH NKIP | '(13}_9 & 1efR{A0stirlat Rilfor a

the 'm xture was set to usi ng 2N HCl ,

further&(hnyﬂm Suhiseguenity inewates(278dsb Vaaﬁja@cﬂ@d ke ypixture was set to

7 GRESHRATE o A A0 ool A By

ad;usté@fo é-fhs ppdddhify nraamcmg s@ltifiork. OFtreshixas: Wik tstirred viddrously at
th suction and washed with water

“RT for(1Fh gndthe grqcaplate Torped was filtered of Mt ﬁiﬂ"'P%@'ldr y@asn%q with

water. ﬂ@él(%g*ﬁ {% [ X0-2- l( ?}z-tnﬂuo roethyl)- 6-tr|ﬂuor0methyl-2 3-

ace guani |ne i nclus
d;hydr@il*mmimﬁal-\m- I]mo@tyﬂ}gmmdmé g@ntlusion miwmurutwtthtOeS evwwelent of

PR ISR LIS TNCTEAE S B N

heatlnqyﬁﬁ%éb@@mgﬁé%g r§ %bgi/dxu?l‘égédlf‘?gg@eg Tago lH)z - g irg

Rf(etﬁytacéxate/meﬁ:a)ﬁﬂxw 4591=4 Hz, 15 J2=16 Hz, 4. 25

o i T8 e g T e 5 B8 ot e

10, i, S8 0 AR VYGRS 175
(bs, 2 8)4R887d, }8 Biz79 HIN7EH @il J—ﬁd‘lz—;)daﬁ'ﬂ)li’eoz (a,)‘i H) ppm.

oS LR b T RdRashS o

3.79, [@qgmﬂ of a 48-50% aqueous HBF4 sol ution were added at
RT to 339 g of 2-am no-

Example 3

a) 2-((E)-2-Ethoxycarbonylvinyi)-4-trifluoromethylbenzoic acid (variant of

example 2¢)

658 mi of a 48-50% aqueous HBF4 solution were added at RT to 339 g of 2-amino-

4-trifluoromethyibenzoic 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°C anda

~ solution of 125 g of NaNO2 in 500 ml of water was added dropwise between 0°C and
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25 4-trifluoronethyl benzoic acid (1,65 nol) in 6.8 |

of Et OH (anhydrous). The tgirperature rose from?2l1 Cto

26C. The m xture was then oled to OC and a sol ution

-of 125 g of NaNO2 in 500 m of water was added
o t -
5°C ofY MMARIES S BUPRTRR Pl CoRIEH sk Ry aange e
suspensian wdrfmﬁllysusgm iyellow sasgensioal The and)grghs oy thd mctlon was

monltqua ‘E{yg-ihd&( Eﬂﬁ@@bo%ﬁrﬁm-%tn %r(ral%ae%hylbenzmc acid rt = 6.4 min;
2- carb%xg-'yr @ﬁuér&rﬁéﬁ&@%ﬁ%ﬂﬁé@)ﬁ%@ﬁﬂﬁ%&t Mieehddiate S 141 fﬁu’ﬂ Within 30

oxXy 5-tr uor onet benzenedi azoni um sal
minutes) tlee nemveaslen:toihe Zmarbow-ﬁktnﬂuG@rﬁethylbenéenedlaéomum salt

was >G80EirRni80s Thel Pikdwieoas Mnadded 231 6.fSihd aoviatg,

0/
(2.31 m%ﬁ 4 ?g Lﬁf)&;fgta(eoﬂgﬁg(aimw@ é{ﬁlzf?t%ﬁgfaggr?@l O&E?gﬁ&éug) aid the

‘reactldﬁTﬁitﬁtuwWa§ h8atedio 43-5210] A (Umitbyrarevadytionns riifiegen increasing

reaction mxture was heated to 49-51 C. A unifor
with ing(gasing temraraire MRRAPseNvedathe sraciionivas Biositeresyby HPLC

"(meth%@ E}j@[@j{g%{ HBX ﬁ%ﬁi@!ﬂ\ﬁl‘}yl)ﬂ‘tﬁﬂﬁ%‘fﬁéﬂ?lb\é’ﬁioiﬁ‘%i&ii& R™=96.4 min).

After 45 firEthe degreexgiceorivension wad abalet 9%l Tbeoniztihg Ivtmﬁlenc

 cooledi@ BT AN el Bnovd iRdatredlict b e MRS rSlidue wps

taken hﬁ ifS | JPEA B FRENANGHT. nem@m&ﬂtéwas 'thér?d)é@ﬁéd m{.ﬁaw fimes
e residue was taken up in EA a filtered

with 2 dfifeachitime of anagyenss HCHeaolum élmen withj 1al ¢fya saturated aqueous

 NaCi otbry qlwm‘?%g%sffﬁf?%* byl BN as Hae e sOUsi} b peibtBs

er re uced to obfain ]
lmpunty (@hﬁnﬂhommethglhedzo‘ﬁaa\mdrgs B @nacsadvent rasiduesifoAi 4%), a yield

under '%d'd(fégj Oﬁﬂ% Qm%’zﬁf essi@ét BRSA B8l Gﬁﬂ@% ‘|n‘(f§§gcount an

ot o) bk HRASIE VBB b oo TSR

t { tS NP e3vospari fied by crystalllzatlon from
hep a“’ée’%t ?ﬁ%hyfm@lcet ate. Mp.: 132-133C 20 ' H NVR (400

H NMR—I(Z402<3)2D(813): 51z 3BE({t, JTE=RZHB H)34131, (8 J3T Hzy 2 HE B.41 (d,

3=16 1.1 B 7 de F=d iz, 41057 @6 (s 2 Thm. 21 (-8 P 8.5 (@,

J=16 Hz, ‘FHE'ZB5]9‘5'§b381 ﬁ%ﬁp?h (bs, I H ppm Conbustion

ana F'1F304" (288.23): calc. C 54.17, H 3. 85;
COmbamnmaa@lgsﬁ32@13Hm133®4 (288.25): @lbyC 54.17, H 3.85; found C 54.24,

(E)-3-[2-(2,2,2-trifluoroethyl carbanoyl)-5-trifl uorone
H3.74.hyl phenyl Jacrylate O 0'/

b) Ethyl (E)—3—[2-(2,2,2—triﬂuoroethyicarbamoyl)—_5-triﬂuoromethylphenyl]acrylate
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ONH F~/F FFFFA42 315 g of oxalyl chloride
(2.48 nol) were added at a éerrperature bet ween 15 and
18C over 24 nin to a mxtuf€ of 650 g of
2-((E)-2-et hoxycar bonyl vinyl ) - 4-

i fl.uor

315 0 g eV GATORIE 1400 Befy rabfat adammerafie faufon 18 and

18°C cﬁ)é‘i"?«lir'nﬂﬂtd/@m%wafsgo T(ffez-[(E?:iZJémoﬁgéerbbh iveghat RT
for h and then cool g and 285 y gt)BN

tnﬂuorpm@llylhen;onm@ld G?efhs md)s @3ami of Dimandiy & leof Q‘dér@)eze RPusiag the
and 10C over a perl od of _27 mn. The m xture
additiogy, Qﬁﬁ&YO&t'OGOV%P servedr The rmmr%was stied @ﬁ%ro? h and then

coole enpera dl?fr%g%ét Wee%.klggI ﬁ@ggd@s o{\ﬂeyrn) ad%of?tg%fé‘??pé}jatxﬁe
betwe8h B°CHHR 1096 Biér d\?énﬁ@i iof 2 i trhBmikflire Waditied &t $4for a

course of which precipitate precipitated out,
furthem@imindheo 279y of 2,2, Mdrifbicreethylaming (3:81tmel)were addedzat a

tempeﬁeg(Hm bg&@e&é&jﬁgeﬁggﬁ‘%ﬁy\é@% ;?eoll'%%dof ﬁ min. rﬁ%CH)&ﬂrev\ﬁgs stirred .

atRT %(1%@1#(@6&@@@@%%\ ﬁ)thﬂ:k‘brecnpltate precnp:tated out, and; to
trifluoromnet h¥ benzoic acid rt =

t hyl
improveethesstjrrabylity 2] Q]Q rituigs eeaaddjtionat ﬂdmfﬁlnglz was added. The

reactiof woF YO PYIPLG (MAtHeL: Bol Rt 2-ctom U s
tnﬂuorﬁﬁ{g?ﬂ&ﬁbénzé@laﬁd He' £ 9Nk bfﬁéﬁt )ngéz-t(ﬁ(? %Rfdr@éthylcarbamoy!)

t hen 'r efov r ‘reduced pressSure,
5-tnﬂuan11n9ﬂrqlp’rmuyﬂaeryia&s rtal 32 oin wAfter mtmgfatm farredfurther |
h ti

50 mir i eagioy Was camplits. YPRRcrore et phfieifeagliaf fxure were

then RS upabridRizeaPresduial hvd hd Fesldde Wadhtalkerpag witht €| of EA
aqueous  Nad solution. Drying was effected over

and w. 3 tirs with 2% each th@sofrveaﬁ@v dhenvise wiledddanch time of a -

satura?e[éfétib‘%cgjs( @a%@?@ E9ﬁ|ﬁ§p %'e q%tllg%tg 5 I)of 2 spjurated aqueous
NaCl éd!utg%rp g@@%{é Eﬁ@%@&@r“@@matéﬂé‘tlﬁi SYNeRONAS rerhblsd under

ance was conbi ne crude product

reducéH pﬁé&h?@fe 8&%%8@2670@5\@%2)-@-[25(@ Qﬁinﬂtﬁor@@ﬂ'n%rbémayl)-&

were added at this
tnﬂuorpmﬁtbylahamd]amylatel a@@ frpwn solidhBhigiogeds subgiance was combined

with tER prfo G BROUR G 7 Al LSRRG B Tl 1 of

EA, a4 1 bBeHEPWereadded ahhis teapadiire iftl Iidriiorsd. IThiel mixtire was -
over a period of 5 h, ‘“The product was then filtered

then hegated &dangl shrrgd abthiskempaeture 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 under air to obtain 689 g of ethyl (E)-3-[2-(2,2,2-triflucroethylcarbamoyl)-5-
_triﬂuoromethylphenyl]aCrylate (67%) as a light brown solid. Mp: 161.5-162°C.

TH NMR (400 MHz, CDCI3): 8 = 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,

1 H), 7.87 (s, 1 H), 7.90 (d, J=16 Hz, 1 H) ppm.

Combustion analysis: C15H13FgNO3 (369.27):calc. C 48.79, H 3. 55 N 3.79; found

C 48.93, H 3.51, N3.92.
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dried under air to obtain 689 g of ethyl
(BE)-3-[2-(2,2,2-trifluoroethyl carbanoyl) - 5-
trifl uoronethyl phenyl]acryl”‘gte (67%  as a |ight brown
solid. M: 161.5-162C. 1 H NVR (400 MHz, CDCI3): 8 =
1.33 (t, J=7 Hz, 3 H, 405 (m 2 H, 4.26 (g, J=7 Hz,
2 H, 6.19 (bs, 1 H), 6.46 (d, J=16 Hz, 1 H), 7.63 (d,
c) (R, ?_?)Eﬁ {7Q'Z[8 éxd‘-')z (272 Q&nﬂ@oroéﬂ%l)‘rg-’tnﬂ@oﬁeltﬁyl 203 Bithydse-Hisoindol-
ppm Conbustion anal ysi s:
-yllao@iﬂ}mam (369 27) cal c C 48.79, H 3.55, N 3.79;
found C 48.93, H 3.51, N 3.92. 43 ¢)
(R S)-N{2-[3-Ox0-2-(2,2,2-trifluoroethyl)-6-trifluoro
met hyl - 2, 3-di hydro- H-i soi ndolg 1-NH,] acetyl }guanid ine
ONHZ FFNNH NFF 5 O H|386l g of ethyl
(BE)-3-[2-(2,2,2-triFlgoroet iyl ddr baipyl ) - 5- trifluorome
t hyl phenyl Jacryl at e ( pl ) was suspended in 600
m of DVMF and add&d aj emperature between 5C and
15C in portions slow NOof KO Bu (42 mmol ).
The cyclization to the 10 ispindol one was nonitored by
TLC (HEP/ EA = 2: 1 et hyl acryl ate: Rf = 0.32;
i soi ndol one: Rf = 0.41). After one hour, the reaction

was conplete. In the meantinme, 587 ¢ of KOtBu were
386 g ofl sﬂ%g J3{2r(2. 22 trifluopnsthyleariznoy )-Stirigueremathylghenyllacrylate

(1.05 ity Yt SuspfioRalf 500 loPoMPTRE) BLHES 2Bk YA Htween
5°C andgs°C Wp&@onm\ﬁlwtbelr 'E@ difﬂ‘fOtEf[h@th mhiot e ecidizatiorniy the
the rel eased 15 gua added to the

'SOiﬂd‘ﬁ'@ﬁétWQﬁw"\ﬂ”ﬁP[ﬂdebléghﬁrG"H-:r’?f&‘“t ﬁ@ T hHAaTAIS: & 0.32;

I.Lt Th conv rsion to t

f L
soinciglopet i i e ATRE ooty B GRaTpreS ol iphe meantime,

587 g \I;/):?@tﬁg %]’85531% ﬁlra]ég&‘ﬂ« ?524I %MFSEH‘;CW@J g urah nidi nli!]ﬁ] %hionde

were écﬁﬂﬁi at@tdmpéﬂame\msaemem Qoo0tamdl2B°C. d‘fhel madumt was stirred at

. . -9.0 using aquegus sol uti on 91*?}
25 Cf@kﬂrraaeréahen thenlé@I wos fiteredall o Hig fifrale compgaingrife released

guan:c{ﬁé%ﬂset ‘é’ﬂ}o‘d&%%“fﬁé Eg%trobnt r'nﬁ?rg‘r’]%darﬁ%:%dbg g%ﬂ%o‘iddg?orﬁg and

aturated aqueous Ne sol over
stirred\stFSDior 2hdThéeonedrsiont torthe aaylyuanidine mésrmoeioreddvia HPLC.

329 829% .
(methgqs, S;%vuarv?aleng%h 2%0(!1m é%'ld(g54a m%r %\g?ndso%rlaed 25 P Bl a| ned.
acylguanidine: rt = 2.9 min). Subsequently, the reaction mixture was poured onto 14 |
of ice-water, set to pH 8.5-9.0 using aqueous HCL solution and extracted 4 times |

with 31 each time of EA. The mixture was then washed 3 times with 31 each time of

a saturated aqueous NaCl solution and dried over NapSOy4, and the solvent 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 | of EA and 5 1 of Etp0 at

30°C for 2 h. The solid was then filtered off, washed twice with 2 | each time with
Eto0 and dried under reduced pressure. 693 g (82% recovery) of an almost white

solid were obtained. The compound crystallized from 2-propanol as the inclusion
compound with 0.5 equivalent of 2-propanol.
The NMR spectrum was identical to the S-enantiomer prepared in example 5b.
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product was conbined with 3 other batches of the sane
preparation process; total ,.,anmount 842 g. These 842 g
(2.2 not) were digested in4ﬁ1 of EA and 51 of Et20 at
25 30C for 2 h. The solid was then filtered off,
washed twice with 21 each time with Et20 and dried
under reduced pressure. 693 g (82%recovery) of an
Example®st white solid were obtained. The conpound

Ethyl @%ﬂ;ﬁ'@ébﬁ%ﬂLé?%@ﬁé%%%nf@%ré&%p%@@i oyfiﬁ% 1Kfigoindol-1-

viacelREHy oHBBBPrcalh skling fropf'2. (e PN .GRBROAHRARIRA- | 1

trifluofdimethybeq2oig,aid ri f | uor oet hyl ) - 3- oxo-6-tri fl uor onet hyl
-2,3-di hydro-1 Hisoindol-1 - yl)acetate by one-pot
reaction starting from 2-((E)-Zget hoxycarbonyl vinyl)-4
"5 trifluoronethyl benzoic acid QQOEt F3C N CF3 SOC12
(1.98 g, 27.2 mmol ) was added”at ©O&dm tenperature to a
suspensi on of FC
2-((E)-2-ethoxycar bory

acid (2.9 g, 10.1 nmol
m xture was stirred at nper@Furefor 5 mn and
then 10 heated to 105C (bath n’perat“’ure) wi thin 30

mn. At about 70C, gas evol ution cormenced The

SOClg (ﬁ(%grqeg?gé?ﬁ'él &%gféﬂﬁ er egogﬂ{ﬁ?ﬁ"sﬂé St g OUEE“E'S“ of
2- ((E)ki-%ﬁﬁi)g%rg)ﬁb?wﬁfgl)@-ﬂﬁld&r@n@t%e% a&?@stﬁeg gW'10h1 mmol) in

['uen [trate was concentr.ated

4 trifluoronethyl benzoic
enne (30 m). The

toluersv@0onbt Tioa mixites wasajm@doatpneﬂst@nmerme & % minlasgittien

vtos RLSER Bl ATl 20 B RO Seyon

comnTédcéH hyhamiRerd kasStitred éﬁ(ﬁi oet 3 W\/ﬂfierﬂbé@I@H\t@do@h 5C
di chl oronet hane (15 m), and the acid chloride,

- temperatum filtsged withi sustion dhwoushrrekieselgnhy layge 62.8du@& cm) and

wash @ RN GcHS! Gl e OIS s BBt b Fechator ifder,

-reducéﬂ?aréﬁ&fﬂe TieeraeccHioitdd Was @btdiasd of the form of a red-brown oil

trifluoroethylanine and a portion of th

(3.34 g). &2 & bifuarasibylEeniaedlid 9.c1- dmmgh fad fg@mwaé“m&c@uﬁﬁ 9,

25.3 mHRRREEE BiskBveliRR FTTh HidRIERZHE ¢S MIPnd thE acid chioride,

dissolved in dichloromethane (20 mi), was added dropwise with ice cooling at such a
rate that the temperature was kept between 5°C and 10°C. The ice bath was then

removed and the excess of trifluoroethylamine and a portion of the dichloromefhane
- distilled off under gentle vacuum. Subsequently, the_ mixture was h_eated to boiling

under refiux for 10 h. After it had been cooled, the mixture was diluted with ,
dichloromethane (50 ml) and exiracted twice with aqueous 2N HCI solution (50 ml
each time), and the combined organic phases were washed with water (100 mt),

dried over NasSO4 and concentrated under reduced pressure. Ethyl (RS)-(2-(2,2,2-

trifluoroethyl)-3-oxo-6-trifluoromethyl-2,3-dihydro-1H-isoindol-1-yl)acetate (3,914,

- 94%) was obtained as a dark brown oil which was purified by_crystallization from

n-heptane. Mp: 54.5-55.56°C.
1H NMR (400 MHz, CDCI3): 8 = 1.15 {t, J=7 Hz, 3 H), 2.85 (dd, J1=6 Hz, Jo=16 Hz,
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under reflux for 10 h. After it had been cool ed, the
m xture was diluted .with dichl oronethane (50 rH) and
extracted twice with aqueOlfs52N HCl solution (50 ni
each tinme), and the conbi ned organi c phases were

1 H), S3RCEH, Tt atnak 63, T p Lty L Yk Aga R B2 1y, 473
(m. AT IS EE 2. 30,780 (72 H B 9 978 B2 HNBRI,. 11t

Comb&ﬁbﬁ@ﬂlaiyblsf@m}ﬁﬁ@\l()g (3692.7): &A&HC 87T RN 8iS%etl aF9afound
dark brown oil which was purified by crystallization

C 48.64 03 40 M3 &he. Mo: 54.5-55.5C. 1 H NVR (400 MHz,
cCbCcl3): 8 = 1.15 (t, J=7 Hz, 3 H), 2.85 (dd, J1=6 Hz,
J2=.16 Hz, 45 1 H), 3.01 (dd, J1=5 Hz, J2=16 Hz), 1

383(m1|—|) 412(q J=7 Hz, 2 H, 4.73 (m |
Bxample 5o 17 (¢, =6 Mz, '7.80 (m 2 H. 8.0L1 (d, J=8
a) (S)FH-{2431PxpRH2,2 Zdnﬂmmpeﬂwl)asmmmremeﬂmmmm-1H-I'somdol-1-

yl]ace&éf%@nzcllhgc@g(s Rf%?"%eyﬁgf%ai 5?5%(1%3 )79 found  C

(S)-N-{2-] 3- O<02(222t(fluorot yl)-6-trjifl uoronet
hyl - 2, 3-di hydro-1 Hisoindol-1- yjl]acetyl}c¢ [
0,0' -di benzoyl -L-tartaric acid salt O NHj

FI\NF X 1/2 HXZCqg Kga,H --F

(RS)-N-{2-[ 3- Oxo- Wt(fluor et hyl)-6{tri
thyl - 2, 3- df hydr o- mdak 1- yil ] acetyl tguani

stirring. The solids’initially dlsslved fuII
a white solid precipitated out.

m xture was heated to 70C. This
clear solution. This was left tof
tenperature within 4 h and subsequently stirTed at-

i S tenperature _overni gi Afterward ra '“'é
(RS)- o2 B Db e t580p 1oty b AF G UER Ryt faaindol-1-
yl]acegﬂzlgh pano}e‘l{hf&@lﬁr ES&@ﬁHﬁdm URSNGCLI, Cntiink B7.06% by NMR,
44 g, 100 mmol) and 0,0 -dibenzoyl- -|l-tartaric acid (11.2 g, 31 mmol) were initially
charged as solids and 2-propanol (500 mi) was added ,dropW|se with stirring. The

solids initially dissolved fully, bear a white solid precipitated out. After 30 min, the

“mixture was heated to 70°C. This again gave an almost clear solution. This wa:s left

to cool to room temperature within 4 h and subsequently stirred at this temperature
overnight. Afterward, the mixture was stirred at 10°C'for 4 h and subsequently
filtered with suction. The residue was washed twice with 2—'pfopénol (100 ml each
time) and dried under air. 28.05 g of (S)—N-{2-[3—oxo—2~(2,2,2—triﬂu0roethyi)—6—
trifluoromethyl-2,3-dihydro-1H-isoindol-1 -yl]acetyl}guanidine, 0,0 -dibenzoyl-L-

‘tartaric acid salt (74% yield based on the (8)-enantiomer), in enantiomeric purity

82% ee by HPLC (Chiracel OD/21, 250 x 4.6 mm, 50:5:2 ,
n-heptane/ethanol/methanol, 1 mi/min, 30°C) were obtained as colorless crystals.
209 '(14.6 mmol) 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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tinme) and dried under air. 28.05 g of

(S)-N{2-]3- ox02(222tr4 | uoroethyl)-6 20
trifluoronethyl -2, 3-di hydro H i soi ndol - 1-yl Jacetyl }gu
ani dine, 0,0 dibenzoyl-L- tartaric acid salt (74%

cool g\é%@.lt qquqggg&ngfeerﬁbﬂﬁgﬁ% fl@ ﬁf%@:ﬁ? W@éﬂreﬁ%&hi&%ﬁ@eﬁ‘atu re for a

furtheb: ﬁaﬁ% tﬁe:‘hﬁ(l:jﬁrad @#l’&’lt i;wclﬁmid amtithe edsidde ma{srwalshfiﬂﬂ)lce ;Wlth
wer e obt al ne as Ccol oril.e Ccr t al .

2ororil @l 25 e o QriSaEnAEr Ay 10 yield BaSEd oh the

(s)-errRbARANSH (AT I IoB2 (92, AR OE AR Syl /5

dihydmeﬁH |mnadula’l -ij]ad:etyl}gum:tiem;)@ ax {dltmnz'nyELnastam acigssalt were

rre t this te r further 2
obtained#t EolpHerSaNRA TBGL 19 8H 0350 defaidenchuTR i sy
aseypanol (50 M each tinme) and dried
HPLC! (8A8itight s byl (100%yi el d based on the -
Comb@:ﬁ)xe&aaalylsmﬁ1)4l"b|f2F6N402 ¥2 C4gH140g (661.43): calc. C 49.21, H
(% N-Z; - 0X0- é—S 2,2-trifluoroethyl)-6-trifluorone
3.41, NrfP8piogng (Bﬁﬁyﬂn 3130, H69:%0l - 1- yI ] acet yI } guani di ne,
0, 0" -di benzoyl -L-tartaric acid salt were obtained as
colorless crystals, np: 192-193C, enantioneric purity _
b) (S)W%[@@WZ—(EWtrﬁﬂlmdemmF&trﬁmomneﬂ')yl -2(dihysito-d hi-isoindol-1-
anal ysis; Cl4H12F6N4A02 . % C18H1408 (561.43): calc. C -
yl]-acetgi}eliamﬁines 41, N 9.98; found C 49.17, H 3.30, N 9.97.
10 b)
(S)-N-{2-[3-Ox0-2-(2, 2, 2- trlfluoroethyl) 6-trifluorone
‘thyl -2, 3-di hydro-1 Hisoindol Q1 §HJ-acetyl }guani di ne
ONHZ FFZKNNHZ E NF F
(S)-N-{2-[3-Oxo-2-(2, 8, 2-t(f uo?’oet'ﬁ'?zl) 6-trifluoromet

hyl - 2, 3-di hydro-1 orndoh: 1-yl ] - acetyl } guani di ne,

0, 0' - di benzoyl - L-t'art @ [ t (113 ng, O, 20

nmmol ) was di ssol ved i Tkt ur water (1 m) and

ethyl acetate (5 m) and a spl ugion of NaHCO3 (50 ny)

in water (7.5 m) was added. The m xture was left to
(8)-N-¢R4[B-Cnto-R 422, Zﬁeﬂnm'oaﬂlﬁ)eﬁ-triﬂmt@rnbtwm,?e—ﬂ&wdwﬂ Hatsoirdiol-1-yl]-

hree tinps W th et etate (5 .each tinme).

acetylaliaridg: nen SenaPe LiALets afd sl g e, G20 umRhpes
dissol¥8d it hixRire tietBr (1 ml) and ethyl acetate (5 ml) and a solution of

NaHCO3 (50 mg) in water (7.5 mi) was added. The -mixture was left to stir at room

temperature for 16 h and then extracted three times with ethyl acetate (5 ml each

tame) The combmed organlc phases were shaken orice with @ solution of NaHCO3

: (50 mg) in wa_ter (20 ml) and then with pure water (20 mi), dried over NapS0O4 and

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

_ 0xo-2_-(2,2_,2-triﬂuoroethy!)-6-triﬂuoromethyl-2,3-dihydro—1 H-isoindol-1-yi]-acetyl}-

- guanidine were obtained. The product crystaliized from 2-propanol as an inclusion

25

compound with 0.5 equivalent of 2-propanol, mp: 80-82°C. The substance may be
recrystallized from ethyl acetate and crystallizes with 0.5 equivalent of ethyl acetate,
mp: 121.5-122°C. i
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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(50 mg) in water (20 m) and then with pure water (20
m), dried over Na2SO4 and,_concentrated by
evapor ati on under reduced ‘ﬂ)?essure 75 ng (97% of
(S)- N-{2 [3-
1 0X0-2-(2 2t(f|uoroet2%% -trifluoronethyl-2, 3-di hy
H NMi (400 Mz Si0l6)- 5.2 LB Fulg @ e, 3.09 . J1-4
obt ai ned... The oduct crystallized from 2-propanol '
Hz, J2510 Mo ) e 2 BN iDofrRe (e hHD: 518 ek brft 6810, 2 Y, 7.75

os. 2 FR0L BRTE R B, 1 PO b e ar Mo d iy <t B pros

Combl\ﬁtkﬁ &halysisl Hh&lﬁb%rr‘utcdiﬁp@lﬁﬁﬂ’ WitAGES @lyBivaldi of @% gaﬁgé{:
Enant i omsrl C purity > 97% by HPLC (‘Chiracel

C14H1pRgNY Q2 n-! M@@éﬂzzmmm 45, m H3:91, D0 t3.59foungH
NI\/RL§4OI\/HZCDCI3) 6 = 2.54 (dd, J1=8 Hz, J2=16 Hz,
C45.28, H4.23, 8913 #¢, J1=4 Hz, J2=16 Hz, 1 H), 4.25 (m 1
H, 464 (m 1 H, 518(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, |
Exampt® 6 8.02 (s, | H ppm Conbustion analysis (inclusion

(RN Shendith 2 ity b i8ggroradihil 2.8 jbychs- htisoindol

-yl]acémjah'id%?e BY rad<tHiRdtiofr of R RR-{2H 3%l 2-(P 213 tdfloroethyl)-6-

trifluor@RBhyN2{ 2 dhyd @d HRisOihdd}-2 -WiaicBivliguaniding ) - 6-tri f | uor om
et hyl -2, 3-di hydro-1 H-isoi ndg| - N]FE
1-yl] acetyl }guani di ne by racgm E i on of
(R-N{2-]3- oxoZ(ng, [ hyl)-6
O NH2 FF NNH2 F F

trlfluororrethyl di
H i soi ndol - 1-yl ] ac%ty
N~F OF
(R) N-{2-[3-Ox0-2-(2,2,2-tr
-2,3-di hydro-1 Hisoindol- 1-yl]acet uani di ne
(R)- N-{Z K&Oueﬂo(i Z,Brtﬂﬂmamihﬁer@@qmatbyle% y optthisoindol-

t-yllackRAeaIS inetfef aafia I it B ARRRERR of Zrapangt |

(M-4112i1¥} ?01304 nehol Bbeiined by concentratin the mother liquor which was
0X0- 2- f1 uoroet

obtamed iy th@mm@nm!omot(scs‘d)rhi;{ar[ omorH%zs%mchproethyl) 6-

of | oroethyl) 6 trifluorone

- tr:ﬂuom%blt@?-%t,é’ HHHFH”I pl'-:ESmdgl -ﬂ]@ib@@i}ﬁﬁ%ldh\e, 0,0 ’-dibenzoyi-L.-

tartaric acid salt in example 5a, and treatment with NaHCO3 as described in
example 5b)) was dissolved in 2-propanol (1.8 |) and a solution of KOH, (85 percent,
660 mg, 10 mmol) in 2-propancl (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 ml) 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 & solution of NaHCO3 (10 g) in water (600 m!) and then

once again with pure water. The organic phase was dried over NapSO4 and

concentrated by evaporation under reduced pressure at a max. bath {emperature of
40°C. 39.8 g of (RS)-N-{2-{3-0x0-2-(2,2,2-trifluoroethyl)-6-trifluoromethyi-2,3-dihydro-
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tartaric acid salt in exanple 5a, and treatnent with
NaH, CO3 as described in ésnpl e 5b)) was dissolved in
2-propanol (1.8 1) and a solfution of KOH, (85 percent,
20.660 ng, 10 nmol) in 2-propanol (400 m) was added
; o T 1 .
s A4 BAMRE AR 8l B M B it
0.5 eqaiviabhnt loédthyth acetg:tg,l weicadbtainedi as paled/e(lGRCrpgials] yeldrigi%.

R T TR TR ——"

~ 1p0°¢r esidue was partitioned between water (500 m) and

ethyl acetate (400 ml). The aqueous phase 25 was
Enantiertarizaatid 496t by WRLC ¢€hivhcal 2D 1e 268004.6immadtt ni ne) .

nb h hak th
neptanf 6 PRRAY | KRS S67g) | n vet or (500 nl) and t hen

once again with pure water. The organi c phase was
dried over Na2SO4 and concentrated by evaporation
Examplader reduced pressure at a nmax. bath tenperature of

MR ORHR3 ZBuoraeth ) Sy romst g neter ispiplgh 1o

acetyi}?hbhidm’e Rydiogedfumdfite h drate
H i soi ndol - I-yl ] acetyl uam di ne, content 87% by ‘NVR,

i ncl usi on conpound 25 equi val ent of ethyl ‘
acet at e, vvere obt ai aI e yellow crystals, vyield:

87% M: 1[64 166G on l‘éent bizheatl ngO escape of et hyl
acetate f#Q r|rrately 100C. 5. {|En tlor@%q
mm 4:1

rati o 4b: 51 @ Wacel GO/,

n- hept ane/ 2 af: . m n, 30C).

(S) - N-(2-[ 3- O%6- 2- 2, 2.5~ f1'0oHg@t hyl ) - 6-

t hyl - 2, 3- di hydro- 1 @4 i%oi ndol - 1-yI ] - 10
S PR e SR O ERLAT S S
acetyl}?ﬁ}apm‘ér{ez[léélugg)r Oc?olrﬁlgotﬁ'ndzwftﬁ iof 4 Haﬁﬂ?iéﬁt’b} 2 rbbéaxf'ad)lu(mﬂm 3).

H- i soi ndo acet guani di ne

r|fluorone

110 g, [Haﬁcrlnnmlhmas drqmlmdi :wdlmemcﬁtyemanea(lZdhandfadmlmdmah dumaric

scia i et iSSP e A17 o8 Y5 oscsoner
formec?Wagtdo%eﬁggt?ws%wlej@?%or@h&%Heéb’@d%éﬁ/ﬁf‘@ésﬁfre P rélidue was
taken up with dichloromethane (2 I) and the mixture concentrated again by
evaporation under reduced pressure. The residue was suspended in water (1.5 1),
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-trifiu0roethyl)«6'—triﬂubr0methyli--
2,3-dihydro-1H-isoindol-1-yljacetyl}guanidine hydrogenfumarate hydrate were

obtained as colorless crystals, mp. 210°C.

Determination of the NHE inhibition

~ The inhibitory concentration 1Cgq 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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formed was concentrated by evaporation under reduced
pressure. The residue was _taken up with
di chl oronmet hane (2 1) and 4%e nixture concentrat ed.
again by evaporation under reduced pressure. The
resi due was suspended in water (1.51), filtered with
suction at roomtenperature and dried under air at
The ad rw&eemeatdmm 8k F‘P_YPRr(ﬂEibltescéﬁﬁmﬁaa@né dnie r@éder) with black-
(S)-N-{2-[3-0x0-2-(2,2,2-trifluoroeth 6-trifludrone
walled;36ywell migrofitenplates haMingdeatbasds. ywﬁeatrams,fe}:@daaeudanee

exore i AR R BLBHE (1B ool B0 REEY Mo
endogeﬁ&J@NHE)Qctl aEh® chbhdd ér@bhf%ﬁfé@@hé@:‘%'é?ﬂ él%‘equ@ht
NHE- 1 i nhi bi t| on was determ ned as | ows: NHE- 1

selectipphwere seepdeddbe niesedingsiayi ai@jdemimwofmfp@{o@@ewweﬂ The

arowt{ TR T The st BSR Riile i fy SERBehg] Bfgonaiy
contained G244 Braseasl selectibm aptibibtit RRolddrio lepsamnthd pregenge pf e
reader) with black- walled 96-well mcrotiter plates

transfecigd AAUIES- bases. The transfected cell Iines
expressing the different NHE subtypes (the parental
cell line LAP-1 shows no 5 endogenous NHE activity as

The adual@ssay startesd with ithe egeaesdicf the dgrowtbsmedmt and addltlon of
100  §F LR G BeicparayaiEts INHRGECS B 12 et parvatii-o- fand

- )carbaa%fqo%%%s?q‘? "ok 35U 1ol BT ELNE AL shote

der to ensure the presence of the transfected
chlondee&;m@Md\égCimd mieCatla & miKeY, 20 e EEREShS giucose

di um and addi ti on of

pH 7.4&931) o g,h Rblﬁﬂf'lolb%pe yere theninguieied gy 37°C f%)r 20 mlnutes. |
This inE@bTYen %Hstt()‘i bﬁﬂ@’bélfs’imtl‘ i prescent dys whosg -

oxyt UOI‘ scel n, acet oxynet est

ﬂuoresNbHé‘é mtéﬁs'ﬁty'ﬁégé?ﬂ's'dhepHP BhaniEeN Gl‘WHYQ@i‘a?ake% tHB/'ceils
2, 20 nmM HEPES, 5 gl ucose; 15 pH

shghtzy{ﬂﬂamﬁg ed with KOH ). The cells were then incubat ed at
37C for 20 mnutes. This incubation |ed to |oading of
The nanfisotascest dye Rraoesan BleFeEcAM isags théester, meadrraseence

permeb IR PR B e BB A0 YUl Rk

membianedmpeomeBbieCH- AM is, as the ester, menbrane-

- After this incubation for 20 minutes, the loading buffer which contained NH4Cl and

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

'Columbus) with in each case 400 pl of washing buffer (133.8 mM choline chioride,

4.7 mM KCl, 1.25 mM MgCl, 1.25 mM CaClp, 0.97 mM KoHPO4, 0.23 mM KHaPOy4,

5 mM HEPES, 5 mM glucose; pH 7.4 [adjusted with KOH]). The residual volume
remaining in the wells was 90 p! (501 25 pl possible). This washing step removed

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

ions, to intracellular acidification (~ pHj 6.3-6.4).
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20 perneable. Inside the cell, esterases rel ease the
actual BCECF dye which is 5 nbr ane-i nper neabl e. After
this incubation for 20 mnutes, the | oading buffer

whi ch contai ned NHACI and free BCECF- AM was renoved

t S A r ec
Smce% ST i o P el Nede Wlfgd\”aﬁ B T iRacpy the
8rr1\/|choI|necIor|de mM KCl, 1.25 mM

remoyy @ﬁtﬁe extragelilpcits? ang by WH@WN msfantaneaup pagsage of
5 MM HEPES, 5 nM glucose; pH 7.4 [adjusted with KOH).

the NHhthroegh MeIM@BManeM| wiashjng predessvet Ite Hiarensdinig inside
e§|50 125 pi OSSI ble). This washing step renoved the

the cefig,aehigrmes-t MC@HQB 10é¢he indraseliglas eqidificaions Thisanay pueaiually

lead tooé?lgg%atgjﬁ ?éﬁ@ sty}gﬁﬂg érq%u@pj wagéﬂn éﬁ%égﬁ'&tﬁgaﬁomt that the

washifgl buffelwas godiun-freede elrhM), %lnb@éﬁr&éi@l%(ﬁnﬂ iblts Wasild lead
I sturbed by the renopval of the extracellular NH4+

to instamanbgzu$ recovebsiecthengH;iassa sedudinsiche getisibpgtthef clondd NHE
NH3 through the cell menbrane, the washing process |ed
isoforrn®. H+ remai ning inside the cells, which was the cause

ttwas JebibE irPOERTlos B yrass HsGd TBR0R byitirsydRiing hufies, recovery

buﬁerwmg %SnL in gﬁ? F{I(\g@g %gguﬁﬁﬁ? gllgé ?I;G%%H% of @%{é@ﬁate would [ead

tracel 0 m|o vvou t0|nst nt aneopu
 to actiyRian A er e e P oReteas  foquiiSiony VSt WhRD are

e NHE It was |IkeWI se inportant for
preserﬁlam ??'@Pgaltﬁ'?@;dq(qn@a\l&' ng buffer, washing buffer,

recovery 10 buffer) not to cont ai n any HCO3- ions
since the presence of bicarbonate would |lead to

| The migeelitonplatas withithe apwm@ell@ \@grﬁdbﬁat(gpd@aammeqaaﬁer the

acidifi {Z%Hiﬂég%%r@ﬁtéq@ﬁﬂ% cr |te Pﬁsgﬁé |dt%cteﬂﬁlgtml[|8f:gs%ent dye

was exuitedityi light beling avwaeelbhgm O1p38 nn?.@huom was genefdted byl
’1{ acidjfication) transferred to the FLIPR- In the
argon [asepranc the mMeRsyEd nasrmetens (kises pewer.diwninadiondiree fad
apertuFé’o# fhaht baé’alrﬁ&a%k’ﬁ@@%lr?@gtlﬁ tﬁ’éFg %Y@é&l@c such that the
enerated by an ar aser, an nmeasur
averagmﬂamreswrme(é:gum rpquIrwas betweera8) di]ﬁ}Ot am:b3ﬁmo relative
ertur of the CCD canera incorporated in the FLIPR)
ﬂuoreqﬁgpgegg ®cted such that the average fl uorescence
signal per well was between 30 000 and 35 000 rel ative
20 fluorescence units. The actual mnmeasurenent in the
The acualPreasurerednt i the Eid PRreigetedeovitiyan mknegelbpm@ml«eﬁtb)y the CCD

- camera every two seconds under software control. After ten seconds the recovery of

the intracellutar pH was initiated by adding 90 ul of recovery buffer (133.8 mM NaCt,

4.7 MM KCl, 1.25 mM MgCl, 1.25 mM CaClp, 0.97 mM KQHPO4, 0.23 mM KH2PO4,

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 contrals (0% NHE activity) received washing

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



canera every two seconds under software control. After
ten seconds, the recovery gi) the intracellular pH
was initiated by adding 90 recovery buffer
(133.8 nM NaCl, 25 4.7 nmM KCl, 1 25 mM Md 2, 1.25 nM

a oth%%ﬁsu e SRR R SR ey P o

minutdd)e 96-wel | pipettor incorporated in the FLIPR The
positive controls (100% NHE activity) used were wells
to which pure recovery buffer had been added, while

[ I C e [
The reg\gg%fxy c&@té)gr%v z?élaqg%%vﬂ%éé# Eﬁ@gcréﬁ} TrYERr oS 8y
5 calculatedteaNHE botivitds forsiach ué&bﬂlmesme%ﬂﬁ\@éntrati&i and)| from
' ot her wells. Measurenent in the FLIPR ended after 60
these, rtba:im;,(pvmles fqrtihe substamces.) Sinta ¢he soudat el pifrrecovery was not
exported into the ActivityBase program This program
linear pverdheentice exparireante but tathetHell at they end ewingto decieasing NHE
test ed substance concentrati on and, from these, the
activity eslmgbalr pllsvalues. iitwas impodanide sefaider enaluation of ths
recovery was not |inear over the entire
. -meas gg@m e partd which R inpeaasedp flupeessgpce W e pesitive controls
10 was lifigfgreasing NHE activity at higher pH values, it was
I nportant to select, for evaluation of the
rreasur enent , the part in which the increase in

nnnnnnnnnnn BOStivre—cont ol 10 wvwac linaar:

Subst an ':éb A UI €i nhrbr;ron IZ:S‘(J)V[Ini\‘}f":-J1 inhibition IC50 [nM]

fall

ot AY
(S)‘N';{?' ﬁﬁd“é’%ﬂ%@%}ﬁ'@o?‘%}ﬁm}g 0- 4H i soi ndél } 1- 0.3
mﬂuomkdeanﬁtz/ir}}cmwodlwmmomo‘>/ 054195 52 PCT/g=$2004/0 1 3
: 1 VWhat is clainmed is: 1. A process for preparing

‘conp)dlﬂ%y )suanieing ornula || ONHZ NNHZ RL NR3 R2 O

)

5—whereRt—and—R2
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are each independently hydrogen, F, O,
trifluoronethoxy, 2,2,2-trifluoroethoxy,

WO 2005/4941&onet hyl , 2,2, 2-tri®4uoroethyl or alRGT/ERRAOHL13153
1, 2, 3 or 4 carbon atonms; 10 R3 is Alk-R4 or
drjfluqgronethyl; Ak is alkyl having 1, 2, 3 or 4

Vw““’%&kﬁgﬁgé%bns; R4 is hydrogen, trifluoronethyl or
cycl oal kyl having 3, 4, 5, 6 or 7 carbon atons; and
salts thereof; 1.5 which conprises OH H RIN R3 Rl

1. Rmecesei@ rep@ing vowpoonds RFhe REMUNHZ R1L N-R3 RL
NR3I R ORO VII'I a) fogrnylating the am de of the
formula IV and then cyclizifig tg the conpound of the
formula VI, 53 b) reacting th gngound of the
formula VI with an al koxydar bonyl net hyl ene-
tri phenyl phosphor ang;”™ "W a ! '
1-al koxy- | -tri meth xyetiffene or with a trial kyl
phosphonoacetate to gie tWe conpound of the fornula
VIl, and c) reactiRrg the c@mound of the forrmula VII .
W th guanidine to give the conpound of 5 the formula
I, where, in the conpounds of the fornulae IV, VI and

where VI, Rl to R3 are each as defined in fornula I and RS
i s al koxy having 1, 2, 3 or 4 carbon atons; and salts

R1 and Rér eof .
are each independentiy hydrogen, F, Cl, trifluoromethoxy,

2QQMmemmmmmmmmmwZL%HMmm%wmmwmmmgLZ3'
or 4 carbon atoms;
R3 s Alk-R4 or trifluoromethyl;
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;
and salts thereof;
which comprises

OH
H
R1— N—R3 — R1 N—R3
R2 O R2 0
v Vi
0 O NH,
e
R5 N” TNH,
L N—R3
N—R3 »  R1 —
—— R1 7
R 0 R2 0
Vi i

a) formylating the amide of the formula IV and then cyclizing to the compound of the '
formuta VI, '
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10 2: The process for preparing conpounds of the
formula | as clained in claiml where Rl and R2 are
each independently hydrogeB3 F, O, trifl uoronethoxy,
15 2, 2, 2- trifluoroethoxy, trifluoronethyl

trlfluo | or having 1
b) fea%‘é\’l@ofg'ﬁ “é’c"&?ﬁs“"fﬁéft ‘% fSAWU’ d?"“? F‘Pfﬁ"gﬂi%ﬁmme‘ﬂl}’l?ﬁes
tripherfgiGephierafid wih 1-alkfty. HAMERSRYGREMGH: bhwity a tialky
phospBon@aaatate20 g‘lve: thebcompoand pf tredfosmilitasVH hamd of ;
erein 54 X + RLN. K I.OJIl 1V O
c) rea Cﬁﬂﬁ@%ﬁ ‘?&*FI? %’Tﬂéﬂ»‘a%w \Nﬁﬁ@’aﬁ‘ & givgthe opngLnd of
the forRuIATNH2 R NNR8 R NR3 R2 0 R2 O VII | a) the

~conpound of the formula .11 is reacted with the anine
wherepin theeompounds qfltlnefqmgilaeIV,tWeaIaere of the fornul a

R1 to R 28 ek Boegin 2o e “runct i on to gi ve. t ne

R5 is IR6XYhaiifih 46 208 or ecdrBomdiémY;

and salts thereof.

2. The process for preparing compounds of the formula | as claimed in claim 1
where | |
‘Rt and R2

are each indepe'n-dently hydrogen, F, Cl, triflucromethoxy,

2,2 2-trifluoroethoxy, trifluoromethyt, 2,2, 2-trifluoroethyl or alkyl having 1, 2; 3

or4 carboh atoms; - '
R3  is Alk-R4 or trifluoromethyl;

Alk  is alkyl having 1, 2, 3 or 4 carbon atoms; 7
R4 is hydrogen, trifluoromethyl or cycloallky!‘ having 3,4, 5,6 or
| -7 carbon atoms;

and salts thereof;
wherein




c) the fornyl amde of the formula Vis cyclized to
t he conpound of the forrrul\z;).aVI, d) the conmpound of
the formula VI is reacted wkh an
al koxycar bonyl net hyl enetri phenyl phosphorane, with a
1-al koxy 10 1-trimethylsiloxyethylene or with.a
trial phosphonoacetate to give the conpog pf NLES
R |1 fandte) t'te~ggnpound of the FOrmil/a Ml i
r eact W tth guani dine to give the conpound/%f tRe
forrala |, @here, in thq"conpounds of the R2ornul aé’ | |
1, 1viv, v and vil, 15 RL to R3 are each s
defined in fornula I, R5 is al koxy having 1, 2, g3yor 4
carbon atons an X(mﬁ;CI, Br, OH or al koxy havi pg 1
2, 3 oL 4 r tong. .. and salts thereo
process asﬁﬁl j J%%in1l andror &7
‘process steps are 554 each independently g¢ohducted
cont i nuousl! yRér Q?tcﬂmﬂse. 4. The proced® as Flé1ned
in one or nore of " clains 1, 2 or 3, wherein Yhe
conpound of the forrpla | is defined as . o nH
N-{2-[3-0x0-2-(2,2, ttrifluoroethyl) 5 | 2
6-trifluoromethyl-2:3-g hydro- 1H-i soi ndol -
guani di ne, and phaymaceutically acceptablg salts
“thereof. 5. s for preparin g t he
" f ormuta R1 Ri g Rl and
R2 are each i/depeRdent|y hydrogen,
trifluoromghoxy, @,2,2-trifluoroeRhoxy, © |
trifluoromethyl, 2,2,42-trifluoroethyl or alkyl; having
1, 2, 3 or 4 carbon atons; 15 R3 is Alk-R4 or
trifluoronethyl; Ak is alkyl having 1, 2, 3 or 4
carbon at ons;

.a)the Compound of the formula Il is reacted with the amine of the formula lil to give

the amide of the formula IV,
5 | b) the amide of the formula IV is formylated at the ortho-position to the amide
function to give the formyl amide of the formUia V,
¢) the formyi amide of the formula V is cyc'lized to the compound of the formula Vi,
d) the compound of the formula V! is reacted with an '
~ alkoxycarbonylmethylenetriphenylphosphorane, with a 1-alkoxy-
10 t-trimethyisiloxyethylene or with a trialkyl phosphonoacetate to give the compound of -
" the formula Vil.and B
- 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, Ill, IV, V, Vi and VI,
, 1'5 R1 to R3 are each as defined in formuia |,
| 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 salts thereof.

| 20 3. The process as claimed in claim 1 and/or 2, in which the process steps are

.ot
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R4 is hydrogen, trifluoronmethyl or cycloal kyl having
3, 4, 5, 6 or 7 carbon atons; and salts thereof; 20
whi ch conprises 0 O R6 HANR3 N1-12 N2\ IIl s RL
RL O - R1N-R3NHR2()—|R2()—|R20 IX Xl 1 56 a)
| of the f | X via a diazonium
each :rgc%% Rﬁﬁﬂy gﬁ“@ CQEPW%QSAVPB a&h\wésq he cinnamic acid
derivative of the formula X, reacting the conpound
of the formula XI with the am ne of the fornmula 111
4.  Therprogeshas glainiediinenergnoee efdaims/ I ganddwherain thee

compo B} orgud PR Gerred 0RO p SR
-trlﬂudmhmihﬁ-z 3atillydro-11$-istitkdtyi - h?bé@%an?dm& &id ?h@@ﬁélﬁﬁltlcaily

ms; and salts thereof. e process
acceptgblgrfeal Age@®tpounds of the fornmula | as claimed in
claim5 where Rl and R2 are each independently
hydrogen, F, d, trifluoronethoxy,
5. A @olesy fdrlpnepmmgwampbumﬂé; ubihenterrula |
2,2,2-trifluoroethyl or alkyl hEV|ng 1, 2, 3 15'0or 4

carbon atoms; R3 is Alk-R4 gr t s uoromethyl; Alk is
al kyl having 1, 2, 3 or 4 IQ}gloms;_
. 2

R1 N—R3

R2 Q

where
R1 and R2
are each independently hydrogen, 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 étoms;_ .
R4  is hydrogen, trifluoromethyl or cycloalkyl having 3, 4,5,60r
7 carbon atoms; |

and salts thereof;

which comprises

R6 HNR3

NH,
2 1

R1 0 —— R1
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R4 is hydrogen, trifluoronmethyl or cycloal kyl having
3, 4, 5, 6 or 7 carbon at : 20 and salts thereof;
wherein 57 O u, \ No\ R1 ORLI-OR2 VIII OH

R2 IXOHO N, NR6 R1 70RL\ R XOHO R X

) readffo FR AR Pl 8 oy BVl By
give thig- ciBnamioacl deBvalivg of the)fotrhelanXlt r o ’corrpounds of the
am ne

b) reactmgn“e {:cml"moundS ofc tﬁg\fgxrn%gld )El w&h ﬁ)e amine 01‘f thel}onnufa Il and with

guanidine to give the acylguanidine of the formula {,
where, in the compounds of the formulae 1l1, 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 salis thereof.

6. The process for preparing compounds of the formula | as claimed in claim 5
where |
R1and R2

are each independently hydrogen F, Cl, trifluoromethoxy,

2,2, 2-trifluoroethoxy, triflucromethyl, 2,2,2-trifluoroethyl or alkyl having 1, 2, 3

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

Ak isalkyl having 1, 2,3 or.4 carbon atoms;

R4 s hydrogen, trifluoromethyl or cycloalky! having 3, 4, 5, 6 or
7 carbon atoms;

and salts thereof;

“wherein



formula I X, 5 b) the amne of the formula I X is
converted to the diazoniumsalt of the fornmula X, c¢)
the diazoniumsalt of the¥ormula X is reacted with an
al kyl acrylate to give the cinnamc acid derivative
of the forpula XI, d) the conmpound of the fornmula Xl
is converta@d to the amde of the fornmula Al and e)

t he compg Hd oof the fornula Xl L5 -Bdnverted to the

0 either by

Q@ Al in the

ne derivative of

the formula I (alternative A), or, i.on of
t he i soi ndol on ative of theforrmla XIII °n t he
présence oR1 from-thke conpo

formula XiI, CElngthe C ONPELRY

formula Xl 11 - ter of the forrru 8 2D
subsequently by Teacting with guamﬂkne)qto gi ve the
acyl guani di ne of the formul a | (alternatlvec%, or by
converting the conpo nd of the formula Xil in the

R gegnce of a stro eto 5 the ester of the
fdérmula XV and su sequent |y ‘?ry reacting with

gu'ﬂ nidine to acyl guani di & of the _
(al t er natRt or Ry di rectly readl cHmBund
of the fornul th guanidine in th esgnce of
a base W|thq;§|>m1 LN neously proceedi ng Ruanyhatdon and
cyclization td give Rbhe isoindolope of the fornula l
(alternative D), {10 where, i ,tl;ue)conpounds of the

formilae VIll, IXp X, A Xll\?\Ai\kand XV, [ to R3
are each as defi edinfq,mﬁlca R6 and R7 are
each i ndependently al koxy having 1, 2; 3 or 4 car
atons; and salts thereof. 15 7. The process as

claimed in claim®6, erﬁg{’h‘e in process st
alternative Dis sedpn The é

claim6 and/ _whi chNigr ocess st%bs
are carr Ré e- pot process. 20
process as cl in claim5 and/or 6, RZn whi cR t he
process steﬂis are @ach independently conduct%
continuously or batchwi se. '

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

~formula IX, _
b) the.amine of the formula §X is converted fo the diazonium salt 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
e) the compound of the formula Xl is converted to the acylguanidine of the formula |,
either by converting the compound of the formula Xli in the presence of a base to the
isoindolone derivative of the formula Xiil and subsequently by reaction with

| guanidine with activation to give the acylguanidine of the formula_l (alternative A), or,

~ after formation of the isoindolone derivative of the formula Xlli, in the presence ofa
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10. The process as clained in one or nore of clains 5
to 9, wherein the conpowu%BZS of the formula | is
defi ned as
N-{2-[3-0x0-2-(2,2,2-trifluoroethyl)-6-trifluoronethyl

L e
formuls Hﬂptwtm@ axtett dithedormbla XM ar@sﬁbé&ueﬁﬂly@y rlah&mglwlth

where R1 and R2 5 are each i ndep endentI%( édro gen, F,
guamd@e torgive F%@W%Q&ﬂe OthQ f@”‘ilﬂ@ﬂ (@taraabive 9/- or

o confSABAGE Bl f o A TR b

the ester of thedormelkahXIV, ad bubsecp.lémly byaekond with, guainidind to the
carpon ons; 10 R4 is hydrogen, trifluoronethyl or

acylguj%@i@!!"@afrfﬁf?ﬁ E'r‘gfﬁ‘i'/‘tﬁﬁd (alterpative C?’6‘:’ror 7 carbon atoms; R6

o drolfy At isYbplng e o 11 LARR g oAb

of a baseé avithesimuitaneaitsty proderding guasylatiary andieyclzation to give the

isoindolqhe SR mPLIE TAANSTBIES W) 12°0 2° N NN NDT KT N B3
where, iR tHELcéMpbandd of tRé feriididd i, X, X, X1, XIi, XIil and XIV,.

R1 to R3 are each as defined in formula | and

R6 and R7 are each independently alkoxy having 1, 2, 3 or 4 carbon atoms;

and satts thereof.

7.  The process as claimed in claim 6, wherein, in process step e), altemative D is _

used.

- 8. The process as claimed in claim 6 and/or 7, in which process steps d) and e)

are carried out in a one-pot process.

9. The process as claimed in claim 5 and/or 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 1 is defined as N-{2-[3~oxo—2-(2,2,2-triﬂuoroet'hyi'_)»ﬁ-tr,iﬂuorom_ethyl—
2,3-dihydro-1H-isoindol-1-yljacetyl}guanidine, and pharmaceutically acceptable salts

thereof.

11.  A-compound of the formula XIl|



where R and R2 60 are each independently hydrogen,
F, d, trifluoronethoxy, 2,2,2-trifl uoroethoxy,
trifluoronethyl, 2,2, 2-tri159uoroethyl or al kyl having
1, 2, 3 or 4 carbon atonms; R3 is Alk-R4 or
trifluoronmethyl; 5 ALk is alkyl having 1, 2, 3 or 4
carbon atons; R4 is hydrogen, trigfluoronethyl or

cycl oal kyl having 3, 4, 5, 6 or carbon atons; and
salts thereof; which conpris (RO NHZ O NH2 | Ox'
NHZ NNH N NHZ 'NXNH2 R* R1 R3 RL NR3 + RI~'"t7
NR3/ x RR/I2 x R*/I2 K RZ OXVa R2 OXVb 0 NHZ O
NHZ i NH ~ Rl NRR3-FK R2 0 RRlalb a)
converting the conpound kmula | to salts of a
2,3-0-acylated D or tartarfc acid and obt ai ni ng
the two salts of theRdrnul agy fVa and XVb separately
by crystallization, and ¥p b) reR3asing the free bases
of the fornmulae la and Ib fromthe two salts of the

where
R1 and R2
5 ~ are each independently hydrogen, F, Cl, trifluoromethoxy,
2,2,2-triflucroethoxy, trifluoromethyl, 2,2,2-trifluoroethyl or alkyl having 1, 2, 3
or 4 carbon atoms;
R3 s Alk-R4 or trifluoromethyl;
7 , Alk  is atkyl having 1, 2, 3 or 4 carbon atoms;
10 R4  is hydrogen, trifluoromethyi 6r cycloalky! having 3, 4, 5,6 or
_ 7 carbon atoms;
R6 s alkoxy having 1, 2, 3 or 4 carbon atoms;
and salts thereof.

15 12. A compound of the formula Xil as claimed in claim 11 for use as a'synthétic
intermediate.

13. A process for‘isolating compounds of the formula la and Ib

O NH,
-
£~ "N~ TNH,
R1 N-R3 Ib
R2 0

- 20

- where
R1 and R2
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" R1

formul ae XVa and XVb respectively, where, in the
conpounds of the fornul aeé XVa and XVb, Rl to R3
are each as defined in theQOrmJI ae la and I|b R* is 61
O O 01R8 01R8 HMX®2CQ 7-~C02H or HXZCCOZH O /OO /0O
[ ' s Rty 6 carbon
%o%c%ﬁéﬁﬁgﬂé%h%f‘gﬁspgguﬁsﬁ g{iﬁf‘ﬂé 'en ?%c?){y’subst i tuted
B2, 2-trifliaroeBrosypisiflubroenethyl, RoRrtthidugoethy of afkyl IEvingn, 2, 3
1, alkyl having 1, 2, 3 5 or 4 carbon atons or al koxy
ALY ICREPAN @MY o; 4 carbon atoms. 14. The process as
R3 & AkeS o Rifklofbimediid: Wherein the undesired enanti omer
of the or mul ae or Ib is racem zed again. 10 15.
The pAlicesis alkyldapimged, 2,3 of dicarién atumsir 14, wherein

the c ounds pf the . fornmulae la and |b are
(R - N B Rufrogtq ipliometiv o ulapig ravho3 4 i
thyl -2, 3- didayeb®aforks; soi ndol - 1-yl Jacetyl } guani di ne
and (S)-N{2-[3-0x0-2-(2,2,2-t(fluoroethyl)-

and salss thereofior omet hyl - 2, 3-di hydro- 1

which Hisoi ndol -1-yl ] acetyl } guani di ne. 15 16. A conpound of

Ieh G4BPY¥thul a Xva and/or  Xvb O ~2 O NHZ N NHZN NHZ R1

NNR3 RL NR3 xR*/2 xR*/2 R2 OR2 O XVa XVb where Rl
and R2 20 are each independently hydrogen, F, d,
trifl@ordiet hoxy, 2,2,2-6if¥horoet hoxy, 0 AN

trifl hyl, 2,2, 2-tpih Nq),;ethyl or al kylg/rklam’Jhg,Hé

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 formulae XVa and XVb separately
by crystallization, and

_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 formuiae {, XVa and XVb,
R1 to R3 are each as defined in the formulae 1a and Ib
R*is
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R3 is Alk-R4 or trifluoronethyl; 62 Ak is alkyl
having 1, 2, 3 or 4 carbon atons; R4 is hydrogen,
trifluoronmethyl or cycl oal I{Fﬂ having 3, 4, 5, 6 or 7
carbon atonms; R is OR8 OLR8 Ho2C ~CO2H or

HO2Q ~CO2H O /OG0 5 ~R8 R8 R8 is al ky)l, having 1,
2, 3, 4, 5o0r 6 caﬁgn at ons or phenyl whijch is
unsubstituted or stituted by 1, or

substituents fronPtheR§roup of F, O, B? | R8al kyl
having 1, Elo 4 carbon at ondO al.koxy having 1,
2, 3 or 4 cafboy at et 10017. QI\/KQ %
(S)-N-{2-[Hoxon2-(2, 2, 2- trlfluor ethyl) 6- trlfluororre
t hyl - 2, 3-di hyr o- 1H i soi ndol - 1-yl Nacet yl } guani di ne
hydrogenfumar e hydrate of the forgpla XVI ON-12 F
FN N-12 0 I NF X HO I OH XV X H0 O O F 15
18. A conmpound of the formulae XVa or XVb as cl ai ned

.inclaim16 or of the fornmula XVI as clained in claim
R8 is alkyl Bavingd . Zs 3adn 6r 6sashen atams of phemyavhish inansubstituted or

substfFEHRYIE 207 3 dorfl BN o AeBPOURE 01 B ol Rfynd 1. 2.3

or 4 chmorebtones @falkﬁxy:hahngat, 208 o¥4 BarbbhRettog@. nedi canent s
or active ingredients, for producing a nmedi canent for
the treatment or prophylaxis of acute or chronic
14. W}ﬁ Scedd é&&lgﬁﬁéd ﬂ{cl 138 Ghh ?&ﬂlﬂﬂe %nglr@cf gﬂgﬁtlcﬂﬂgr of the
ues caused by i1sc em c’or y reperfusi on even
fonnufaﬂlatdwdbtts eatameined agajm.ophyl axi s  of arrhyt hm as, of
life-threatening cardiac ventricular fibrillation, of
myocardi al infarction, of angina pectoris, for the

15. ThegrboasY a@biaﬂﬁ@@mb@ﬁhaﬁnd/@r&h'@mvﬁeﬁat.@twéc&%poaﬁdé BEthe
heart, of ischem c states of the peripheral and

: fbrmule@(ﬂlaraﬂd hearedfle-N2{Eoxor2-(2,2@23trifluoroethyl)-6-triflucromethyl-2,3-

dihydro-1H-isoindol-1 wyl]acety{}guamdme and (S)-N-{2-[3-oxc-2-(2,2,2-trifluoroethyt)-

B-trifluoromethyl-2,3-dihydro-1H-isoindol-1-ylJacetyl}guanidine.

16. A compound of the formula XVa and/or X\b

where
R1 and R2
are each independently hydrogen, F, Cl, triflucromethoxy,
2,2, 2-trifluoroethoxy, triflucromethyl, 2,2,2-trifluoroethyl or alkyt having 1, 2, 3
or 4 carbon atoms; | | | |
R3 is Alk-R4 or trifluoromethyl;
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stroke or of ischernic states of peripheral organs and
tissues, for the treatnent_or - prophylaxis of states
of shock, of diseases in ch cellular proliferation
represents a primary or secondary cause, of cancer
of metgst asd t gt d of
prostg®§'h3%é$¥ﬁ%§@g?§b?’gpﬁﬁﬁ%ﬁ%%@%@%?§porof
di st uRdlanc eshydrobep) tdifloetorethyson cyelodikylitghiny ®otl 5, 6 or
pressure, of essential hypertension, of disorders of
the centrall GEPYRALMSyst em of disorders resulting
R*ig fromoverexcitability of the CNS, epilepsy or
centrally induced convul sions, of disorders of the
central nervous sy$xem especially of afxiety states,
depressions or psyghoses, for .the treatgﬁﬁ; or
prophyl axi s of non- JResul i n- dependent @i ab®ges

nmel litus |- or | ate damag rom di abetes, of 10
thronboseégfg I SeEflAr S rgsul?ﬁéﬁaﬁ?6ﬁrguggthelia

dysfunction, ot intePn ttéht  cl udié‘ati ng,  for the
treat nent _ Pophyl axis of fi brcglsrc di sorders of
internal organs, fibrotic disorders of the |iver,

fibrotic dis®ders of the kidney, R brotic disorders

. Qf vesse n I brotic disorders.of the. heart. far
R8s oyl ARG, renc. dr O SpRIPRRIALSDP areryl WEieh s bhgpbtuted or
substitGRAASNFY | ¥ Br Bawbbtifudhntdfrem 1Bk qeub of & Ct BN aﬂiéyl having 1, 2, 3
i nflammatory disorders, of 15 disorders caused by
or 4 caghen atasas obalkawy haviagol. %13 @ot eadiagsatomsa poul try, and
for use for surgical operations and organ
transpl antations, for preserving and storing

17. MNP 30ike-2-(2, 2swifigbrmthyl}-6aefusemethyr2 Bsdihydro-1H-
L ypass operatigQns, for use In resuscitation af egv
isoindaldryilasetdiguasiding Bydsooepiimaraie Aydrate p&tt&ijrwiﬂ &V
change, for producing a medi canent directed agai nst
aging or for prolonging life, for the treatnent and
reduction of 20 c&»di dfldxic effects in thyrotoxicosis
or for producing di_agnostic aid. 20. A nedicine for
human, WVeterinarg aidl/ orNidhyt opr otgecti ve use,
conpri SjiX ef fective anount of a_conp 1d of the
f or mulFae F XMo_ag cl ai nRdHoT chal myio™ 't gt her
W t h phar ng ' ‘aFceptabIe exci pi eqts and
addi tives. 21\ A ci neXflyO hurman, Vveterinary or
phyt opr ot ecti ve e, conprising-an effective anmount
of a conpound of the fornmulae XVa or XVb as clained in
claim 16 together with pharnmaceutically acceptable
18. A esfipounatct taé toratlfad XYRSor XVE &EIAiftddih cldim h6 @frlvthe
' phar macol ogi cal active ingredients or nmedicaments. 30
formuia XVI asalaimedie daim h(feiruse?s anmediegment/ or
phyt oprotective use, conprising an effective anount
of a conpound of the formula XVI as clained in claim

19. THe u@athempound 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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wi th pharmaceutically acceptabl e excipients and
additives. 64 23. A nedicine for human, veterinary or
phyt oprotective use, conpr®s8ing an effective anount

of the compound of the fornmula XVI as clainmed in claim

stroke i RS0 £1R1o5 9 PEDBSTE) ATGEBRANALEBiF vjanine tigetment or
prophARE TR $eAt88 bf 8ho@E ldf s LRSS WHALS c AU AB LB P represents a
primary or secondary cause, of cancer, of metastasis, of prostate hypertrophy and of
prostate hyperplasia, of atherosclerosis or of disturbances of lipid metabolism, of
high blood pressure, of essential hypertension, of disorders of the central nervous
system, of disorders resulting from overexcitability of the CNS, epilepsy or centrélly
induced convulsions, of disorders of the central nervous system, especially of
anxiety states, depressions or psychoses, for the treatment or prophylaxis of non-
insufin-dependent diabetes mellitus (NIDDM) or late damége from diabetes, of
thromboses, of disorders resulting from endothetial dysfunction, of intermittent
claudicating, for the treatment or prophylaxis of fibrotic disorders of internal organs,
fibrotic disorders of the liver, fibrotic disorders of the kidney, fibrotic disorders of
vessels and fibrotic disorders of the heart, for the treatment or prophylaxis of heart
failure or of congestive heart failure, of acute or chronic inflammatory disorders, of
disorders caused by protozoa, of malaria or of coccidiosis in poultry, and for use for

surgical operations and organ transplantations, for preserving and storing transplants

- for surgical procedures, for use in bypass operations, for use in resuscitation after

cardiac arrest, for preventing age-related tissue change, for producing a medicament
directed against aging or for prolonging life, for the treatment and reduction of

cardiotoxic effects in thyrotoxicosis or for producing a diagnostic aid.

20. A medicine for human, veterinary and/or phytoprotective 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.

21. A medicine for human, veterinary or phytoprotective 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.
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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 together
with pharmaceutically acceptable excipients and additives in combination with other

pharmacological active ingredients or medicaments.



