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Phenylglycine Derivatives

The invention is concerned with novel N-(4-carbamimidoyl-phenyl)-glycine

derivatives of the formula
XY
=X
R'O
NH
0] l
E
N “NH
& @
wherein
R! represents hydrogen or the residue of an ester group which is cleavable under
physiological conditions;
E represents hydrogen or hydroxy;

three of the symbols X' to X* independently of one another represent a group C(R?), C(RY)
or C(R") and the fourth represents a group C(R%) or N;

R* to R® each independently represent hydrogen, alkenyl, alkenylcarbonyloxyalkoxy,
alkenyloxy, alkynyl, a]kynyloxy, alkoxy, alkoxyalkehyl, alkoxyalkoxy, alkoxyalkyl,
alkoxyalkyl(alkyl)aminoalkyl, alkoxyalkylcarboxamido, alkoxycarbonyl,

- alkoxycarbonylalkoxy, alkoxycarbonylalkyl, alkoxycarbonylalkylcarboxamido,
alkoxycarbonylarylalkoxy, alkoxycarbonylaryloxy, alkoxycarbonylcarboxamido,
alkyl, alkyl(alkylcarbonyl)amino, alkylcarbonyl, alkylcarbonylalkoxy,
alkylcarbonyloxyalkoxy, alkylcarboxamido, alkylcarboxamidoalkoxy,
alkylsulphanyl, alkylsulphanylalkoxy, alkylsulphinyl, alkylsulphonyl,
alkylsulphonylamino, alkylsulphonylaminoalkoxy, alkylureidyl, alkylthioureidyl,
amino, aminoalkoxy, aryl, arylalkenyl, arylalkynyl, arylalkoxy, arylalkoxyalkoxy,
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arylalkyl, arylalkylcarboxamido, arylcarbonylalkoxy, arylcarboxamido,
arylcarboxamidoalkoxy, aryloxy, aryloxyalkoxy, arylsulphonylamino,
arylsulphonylaminoalkoxy, carboxy, carboxyalkyl, carboxyalkylcarboxamido,

~ carboxyalkoxy, carboxyarylalkoxy, carboxyaryloxy, carboxycarboxamido,
carbamoylalkoxy, cycloalkyl, cycloalkoxy, cydoalkylalkoxy,- cycloalkylamino,
cycloalkylaminoalkyl, cydoaﬂcylanﬁnocubonylo:?y, cycloalkylcarbamoylalkoxy,
cycloalkylcarboxamido, dihydroxyalkexy, halogen, haloalkenyl, haloalkoxy,
haloalkyl, hydroxy, hydroxyalkoxy, hydroxyalkox_yalkoxy, hydroxyalkyl,
hydroxycycloalkoxy, hydroxycycloalkylamino, mono- or di-alkylamino, mono-
or di-alkylaminoalkoxy, mono- or di-alkylaminoélkyl, mono- or di-alkylamino-
carbonylalkoxy, 2,2,2-trifluoroacetylaminoalkoxy or a heterocyclic substituent

elected from the group of azepanylcarbonylalkoxy, benzoimidazolyl, |

~ morpholinylalkoxy, morphohnyla]kyl morpholmyloxoalkoxy,
piperidinylalkoxy, piperidinylamino, piperidinylaminoalkyl, piperidinyloxy,
alkylsulphonylpiperidinyloxy, furanylalkoxy, 1,3-dioxo-1,3- :

- dihydroisoindolylalkyl, 1m1dazolyl, mndazolyla.lkyl isothiazolyloxy,

_ dihydroisoxazolyl, pxperazmyl plperannylalkyl pyndmylammoalkyl bis-
pyndmylalkylamxno, pyndmyloxy, pynm1dmyla1mnoa]kylazepanyhdeneammo,

pyrrolidinyl, pyrrolidinylalkoxy, pyrrolidinylalkyl, pyrrolidinyloxy,
pyrrolidinyloxoalkoxy, oxopyrrolidinylalkoxy, oxadiazolyl,

tetrahydrofuranylalkoxy, tetrahydrofuranyloxy, tetrahydropyranylalkoxy,
tetrahydropyranylamino, tetrahydrothiopyranylamino, tetrahydropyranyloxy; -
dioxohexahydrothiopyranylamino, thiazolylalkoxy and thiophenyl, with the
heterocyclic substituents being optionally substituted with alkyl, alkoxy,
carboxyalkyl, hydroxy, tetrazolylmethoxy, alkylsulphonyl or alkoxycarbonylalkyl
or two adjacent groups R*to R together forming the remainder of a fused 1,4-
dioxan, 1,3- dioxolan, 1-oxane or aryl ring,

provided that not more than three of R* to R have the same significance and X! is not
substituted by carboxy or alkoxycarbonyl; and

30 one of the symbols G' and G? represents hydrogen and the other represents hydrogen,

 alkyl, hydroxy, alkoxy, aroyl or a group COO-R® or OCO-R® and R° represents
alkyl optionally substituted by halogen, hydroxy, alkoxy, carboxy, alkylcarbonyl-
oxycarbonyl or arylcarbonyloxycarbonyl,

as well as hydrates or solvates and physiologically usable salts.t'hereof.
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Further, the invention is concerned with a process for the manufacture of the above
compounds, pharmaceutical preparations which contain such compounds as well as the

use of these compounds for the production of pharmaceutical preparations.

Examples of physiologically usable salts of these compounds of formulaI are salts
with physiologically compatible mineral acids, such as hydrochloric acid, sulphuric acid,
sulphurous acid or phosphoric acid; or with organic acids, such as methanesulphonic acid,
p-toluenesulphonic acid, acetic acid, trifluoroacetic acid, citric acid, fumaric acid, maleic
acid, tartaric acid, succinic acid or salicylic acid.

The compounds of formula I can be solvated, especially hydrated. The hydration
can take place in the course of the manufacturing process or can occur gradually as a

consequence of hygroscopic properties of an initially anhydrous compound of formula I.

. The compounds of formula I contain at least one asymmetric C atom and can.

- therefore exist as an enantiomeric mixture, diastereomeric mixture or as optically pure

. compounds.

In the scope of the present invention "alkyl", alone or in combination with other

groups, such as in alkoxy, alkoxycarbonyl etc., denotes a straight-chain or branched -

~ hydrocarbon residue containing 1-6, preferably 1-4 carbon atoms, such as, methyl, ethyl,

propyl, isopropyl and butyl.

The term “alkoxy” stands for the group alkyl-O- with alkyl as defined above, e.g.
methoxy, ethoxy, n-propoxy, iso-propoxy, n-butoxy, iso-butoxy.

The term “alkenyl” stands fbr alone or in combination with other groups, a
straight-chain or branched hydrocarbon residue containing an olefinic bond and up to 6,
preferably up to 4 C-atoms. |

The term “alkynyl” stands for alone or in combination with other groups, a
straight-chain or branched hydrocarbon residue containing a triple bond and up to 6,
preferably up to 4 C-atoms.



WO 00/35858 PCT/EP99/09520

The term "cycloalkyl" stands for a cyclic alkyl group of three to six-carbon atoms,

. e.g. cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl. .

The term "cycloalkoxy" or cycloa]kyloxf denotes a cycloalkyl group which is

: bonded via an oxy (-O-) group, such ase. g cyclopentyloxy

The term "aryl" alone or in combination, such as in aryloxy, aralkyl etc. denotes a

" carbogyclic, aromatic residue such as phenyl; naphthyl or indanyl, preferably phenyl and
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B naphthyl, especially phenyl, which can be substituted, e.g. by. halogen, such as bromine,
10

fluorine or chlorine, alkoxy, such as methoxy, ethoxy or propoxy, alkylmedxoxy, such as
methylenedioxy, hydroxy, nitro, amino, mono- or di-alkyl-amino, phenyl, phenoxy,
COOH or COO-alkyl, such as COOCH, or COOC,Hs. Preferred substituents are alkoxy,

halogen, preferably fluorine, alkyl, amino, nitro, dialkylaminoand carboxy and especially

" alkoxy, halogen and alkyt. Examples of aralkyl groups are benzyl, phenethyl, mono- or

dimethoxy-benzyl, axhinbbén'zyi or nitrobenzyl, examples of aryloxy groups are phenoxy .

- or methoxycarbonyl-phenoxy and examples of aralkyloxy groups are benzyloxy, methoxy-

benzyloxy and phenethoxy.

 The term "halbgen" stands for fluorine, chlorine, bromine and iodine, preferably

fluoorine and chlorine.
The t;:rm “};};droxf’ stands for the group ~OH.
The term “carbonyl” stands for the group ~C(O)-.
The term “ca;boxy” stands for thg group —C(Q)OH.
' The term “carboxamido” stands for the group stand;i for —C(O)-NH;.
The term “carbamoyl” stands for the group NH,-C(0O)-..
The term “oxy” stands for the group —O-.
The term “amino” stands for the group —-NHa.

The term “sulphanyl” stands for the group -S-.
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DR 2

The term “squhinyl’.’.stands _for. the group ~SO-.
The term “sulphonyl” stands for the group —-SO,-.

' Thé term “ureidyl” stands for.the group NH,-C(O)-NH-.
The term “thioureidyl” stands for the group NH;-C(S)-NH-.

Examples of haloalkyl are mﬂuoromethyl and pentafluoroethyl; examples of halo-
alkoxy are trifluoromethoxy and pentafluoroethoxy.

'Examples of ester groups cleavable under physiological conditions denoted byR! -
are alkyl, especially methyl and ethyl; morpholinoethyl; tetrahydropyranyl;
alkoxycarbonyl-alkyl, such as tert.-butoxycarbonylmethyl (pivoxyl); alkoxy- N
carbonyloxyalkyl, such as 1-(ethoxycarbonyloxy)ethyl, hexyloxycarbonyloxyalkyl (hexetﬂ)
and 1-isopropyloxycarbonyloxy)ethyl (proxetil); alkylcarbonyloxyalkyl, such as'1- - - -
acetoxyethyl (axetil), 1-(pivaloyloxy)ethyl and 1-(cyclohexylacetoxy)ethyl. Especmlly
preferred ester groups are methyl and ethyl, particularly ethyl.

The invention includes especially the aforementioned compounds in which threeof = .

the symbols X' to X* independently of one another represent a group C(R"), C(R®or
C(R®) and the fourth represents a group C(R%). .

In a preferred embodiment the present invention embraces especially compounds as -
defined above in which R® to R? independently of one another represent hydrogen, alkenyl,
alkenylcarbonyloxyalkoxy, alkenyloxy, alkynyl, alkoxy, alkoxyalkenyl, alkoxyalkoxy,
alkoxyalkyl, alkoxycarbonylalkoxy, alkoxycarbonylarylalkoxy, alkoxycarbonylaryloxy,
alkyl, alkylcarbonylalkoxy, alkylcarbonyloxyalkoxy, alkylcarboxamidoalkoxy,
alkylsulphanylalkoxy, aminoalkoxy, aryl, arylalkenyl, ai’ylalkoxy, arylalkoxyalkoxy,
arylalkyl, arylcarbonylalkoxy, archarboXamidoalkoxy, aryloxy, aryloxyalkoxy, carboxy,
carboxyalkyl, carboxyalkoxy, carboxyarylalkoxy, carboxyaryloxy, carbamoylalkoxy,
cycloalkyl, cycloalkoxy, cycloalkylalkoxy, cycloalkylamino, cycloalkylaminoalkyl,
cycloalkylaminocarbonyloxy, cycloalkylcarbamoylalkoxy, dihydroxyalkoxy, halogen,
haloalkenyl, haloalkoxy, haloalkyl, hydroxyalkoxy, hydroxyalkoxyalkoxy, hydroxyalkyl,
hydroxycycldalkoxy, mono- or di-alkylaminoalkoxy, mono- or di-alkylaminoalkyl, mono-
or di-alkylaminocarbonylalkoxy or a heterocyclic substituent selected from the group of
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morpholinylalkoxy, morpholinylalkyl, morpholinyloxoalkoxy, piperidinylalkoxy,
piperidinyloxy, pyndmylammoalkyl alkylsulphonylpxpendmyloxy, furanylalkoxy,
imidazolylalkyl, 1sothlazolyloxy, pyrrolidinyl, pyrrohdmylalkoxy, pyrrolidinylalkyl,
pyrrolidinyloxy, pyrrohdmyloxoalkoxy, oxadiazolyl, tetrahydrofuranyla]koxy, tetrahydro-
furanyloxy, tetrahydropyranylalkoxy, tetrahydropyranyloxy and thiazolylalkoxy, with the
heterocyclic substituents bemg optionally substituted with alkyl alkoxy, tetrazolylmethoxy,
alkylsulphonyl or alkoxycarbonylal.kyl or two adjacent groups Ral to R¢ together forming
the remainder of a fused 1,4—dloxan, 1,3-dioxolan, 1-oxane or aryl ring.

Especially preferred are the compounds defined above in which R® to R¢

'independently of one another represent hydrogen, alkenyl, alkenyloxy, alkynyl, alkoxy,

alkoxyalkenyl, alkoxyalkoxy, alkoxyalkyl, alkoxycarb onylarylalkoxy, alkyl,
alkylcarbonylalkoxy, alkylsnlphanylalkoxy, arylcarboxam1doa__1_l_koxy, carbamoylalkoxy,
carbonylarylalkoxy, cycloalkoxy, cycloalkylalkoxy, cycloalkylaminocarbonyloxy,
cydoal]cylcarbamoylalkoxy,' dihydroxyalkoxy, halogen, haloél_léenyl, haloalkoxy, haloalkyl,
hydroxyalkoxy, hydroxyalkoxyalkoxy, hydroxyalkyl, hydroxycycloalkoxy, mono- or di-
alkylaminoalkoxy or h_eto'fo'cyclic substituent selected from the group of piperidinyloxy,
furanylalkoxy, isothiazolyloxy, morpholinylalkyl, pyridinylanx_inoa]kyl, pyrrolidinylalkyl,
pyrrolidinyloxy, tetrahyd‘rofuranyloxy and tetrahydropyranyloxy, with the heterocyclic
substituents being optxonal]y substituted with alkyl, alkoxy, tetrazolyhnethoxy,
alkylsulphonyl or alkoxycarbonylalkyl.

Further preferred compounds are those in' which R* to ) RY independently of one
another represent hydrogen, alkenyl, alkenyloxy, alkynyl, alkoxy, alkoxyalkenyl, alkoxy-
alkoxy, alkoxyalkyl, alkyl, a]kylcarbonylalkoxy, alkylsulphanylalkoxy, arylcarboxamido-
atkoxy, a]koxymrbonylarylélkoxy, carbamoylalkoxy, carboxyarylalkoxy, cycloalkoxy,
cycloalkylalkoxy, cycl_oalk};laminocarbonyloxy; cycloa]kylca_rﬁimoylalkoxy;
dihydroxyalkoxy, halogen, haloalkenyl, haloalkoxy, haloalkyl, hydroxyalkoxy, -
hydroxyalkoxyalkoxy, hYdiox?alkyl hydioxchdoali{oxy, mono- or di-alkylaminoalkoxy
or heterocyclic substituent selected from the group of plpendmyloxy, furanylalkoxy,
isothiazolyloxy, morpholmyla]kyl pyndmylanunoa]kyl, pyrrohdmylalkyl pyrrolidinyloxy,

“tetrahydrofuranyloxy and tetrahydropyranyloxy, with the heterocyclic substituents being

optionally substituted w1th alkyl, alkoxy, tétraiolylmethoxy;' aikylsulphonyl or
alkoxycarbonylalkyl. - |

Particularly preferrcd compounds are those in whxch R‘ bis R 1ndependent]y of one
another represent hydrogen, alkenyl, alkynyl, alkoxy, alkyl, carbamoyla]koxy, cycloalkoxy,
cycloalkylalkoxy, dlhydroxyalkoxy, halogen, haloalkoxy, haloa]kyl hydroxyalkoxy,
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hydroxyalkyl; hydroxyeygloalkoxy, mono- or di-alkylamingatkoxy or heterocyclic
substituent selected from the group of morpholinylalkyl, piperidinyloxy,
pyridinylaminoalkyl, pyrrolidinylalkyl, pyrrolidinyloxy and tetrahydropyranyloxy, with the
heterocyclic substituents being optionally substxtuted with alkyl, alkoxy, tetrazolylmethoxy,
alkylsulphonyl or alkoxycarbonylalkyl.

In a further preferred embodiment of the invention compounds are preferred in-
which R® bis R? independently of one another represent hydrogen, alkenyl, alkynyl, alkoxy,
alkyl, carbamoylalkoxy, halogen, hydroxyalkoxy, hydroxycycloalkoxy, mono- or di-alkyl-
aminoalkoxy or heterocyclic substituent selected from the group of morpholinylalkyl,
piperidinyloxy, pyridinylanﬁnoa]kyl pyrrolidinylalkyl and tetrahydropyranyloxy, with the. .
heterocyclic substituents being optionally substituted with a]kyl alkoxy, tetrazolylmethoxy,
alkylsulphonyl or alkoxycarbonylalkyl. : -

Ina partxcular embodiment the invention relates to the aforementxoned compounds

in which X' represents the group C(R?), X2 represents the group C(RY), X3 represents the SRR

group C(R°) and X*represents the group C(RY).

The invention embraces especially compounds in accordance with the above :
definitions in which R* represents hydrogen, carbamoylalkoxy, hydroxyalkoxy or halogen, -
preferably hydrogen. '

Furthermore, the invention also relates in particular to compounds in accordance
with the above definitions in which R represents hydrogen, alkenyl al.kynyl alkoxy or’

alkyl, preferably alkoxy.

Moreover, the invention relates especially to compounds as defined above in which
R° represents hydrogen, alkoxy, mono- or di-alkylaminoalkoxy or hydroxya.lkoxy,
partxcularly hydxogen or alkoxy. '

In a further particular embodiment the invention embraces compounds in
accordance with the above definitions in which R9 represents hydrogen, alkoxy,
hydroxycycloalkoxy, mono- or di-alkylaminoalkoxy or a hetérooyclic substituent selected
from the group of morpholinylalkyl, piperidinyloxy, pyridinylaminoalkyl, pyrrolidinylalkyl-
or tetrahydropyranyloxy, with the heterocyclic substituents being optionally substituted
with alkyl or alkylsulphonyl.

Furthermore, the invention embraces especially compounds in accordance with the
above definitions in which one of the symbols G' and G* represents hydrogen and the
other represents hydrogen, alkyl, hydroxy, alkoxy, aroyl or a group COO-R® or OCO-R®
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and R°® represents alkyl optionally substituted with halogen, hydroxy, alkoxy, carboxy,
a]kylcarbonyloxycarbonyl or: arylcarbonyloxycarbonyl

_ Preferred compounds in accordance with the above deﬁmtrons are those in which
one of the symbols G'and G2 represents hydrogen or hydroxy and the other represents
hydrogen. In a particular embodiment both symbols G'and G represent hydrogen.

Furthermore, compounds in accordance w1th the above definitions in which R’
represents hydrogen are pr_efe_rred_

Preferred compounds in accordance with the above definitions are also those in
whrch the symbol E represents hydrogen

In a partxcular embodiment of the compounds described above there are preferred
those in which not more than two of R® to R? are simultaneously hydrogen.

In a further embodiment the invention relates to the compounds described above

in which Xl represents the group C(R‘) and X%, X® and X* independently of one another

represent a group selected from the groups C(Rd), C(R®) and C(R%). Moreover, the
invention relates to the compounds deﬁned above in which X2 represents the group. C(R")
and Xl X® andx® mdependently of one another represent a group selected from the groups

: C(Rd), C(R*) and C(R‘) The invention furthermore relates to the compounds described

above in which X? represents the group C(R°) and X!, X? and X* independently of one -
another represent a group selected from the groups C(Rd), C(R®) and C(R*). Moreover, the
invention relates to the compounds described above in which X* represents the group -
C(RY) and X!, X? and X® independently of one another represent a group selected from the
groups C(R%), C(R®) and C(R%).

In partrcular, preferred compounds are the compounds of formula I described in

~ the Examples as individual compounds in the form of the free acids, their esters as well as

hydrates or solvates and physiologically usable salts thereof.

Preferred individual compounds are those selected from the_group_consisting of:
a) (RS)-(4-carbamimidoyl-phenylamino)-(4- (2-d1methy1armno-ethoxy)-3-
ethoxy-phenyl}-acetic acid;. '

b)(RS)- and (SR)-(4-carbamimidoyl-phenylamino)-[3-ethoxy-5-[(1-RS,2RS)-2-
hydroxy-cyclopentyloxy]-phenyl}-acetic acid; '
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¢) (RS)-(4-carbamimidoyl-phenylamino)-(3,5-diethoxy-2-fluoro-phenyl)-acetic
ac1d,

d) (RS)- (4-mrbarmm1doyl-phenyla.mmo) -[3-ethoxy-5-[( 1-meﬂ1yl-pxpendm—4-
yloxy)-phenyl]- acetic acid;

e) (RS)- and (SR)-(4-carbamimidoyl-phenylamino)-{3-ethoxy-4-[(RS)-2-
hydroxy-1-methyl-ethoxy]-phenyl]- acetic acid;

f) (RS)- and (SR)-(4-carbamimidoyl-phenylamino)-[3-ethoxy-5-[(1RS,2RS)-2-
hydroxy-cyclohexyloxy]-phenyl] - acetic acid;

g) (RS)-(4-carbamimidoyl-phenylamino)-[3-ethoxy-5- (l-methanesulphonyl-
piperidin-4-yloxy)-phenyl]- acetic acid;

h) (4-carbamimidoyl-phenylamino)-{3-ethoxy-5-(tetrahydropyran-4-yloxy)-
phenyl] - acetic acid;

i) (RS)- (4-mrbammndoyl—phenylammo) -(3-ethynyl-5-pyrrolidin-1 -ylmethyl- '
phenyl)- acetic acid;

i} (RS)-(4-carbamimidoyl-phenylamino)-(3-pyrrolidin-1-ylmethyl-5-vinyl-
phenyl)- acetic acid;

k) (RS)-(4-carbamimidoyl-phenylamino)-(3-ethoxy-4-methoxy-phenyl)- acetic
acid hydrochloride;

1) (RS)-(4-carbamimidoyl-phenylamino)-(2-fluoro-3,5-dimethoxy-phenyl)-
acetic acid; “ ' '
m) (RS)-(4-carbamimidoyl-phenylamino)-[3-ethoxy-5-(pyridin-2-y}-

aminomethyl)-phenyl}- acetic acid;

n) (RS)-(4-carbamimidoyl-phenylamino)-(3-ethoxy-5-morpholin-4-ylmethyl-
phenyl)- acetic acid; :

o) (RS)-(4-carbamimidoyl-phenylarhiho)-[3-e_thoxy-4'-(2-hydroxy-ethoxy)—
phenyl]- acetic acid; |

p) (RS)-(4-carbamimidoyl-phenylamino)-([4,5-diethoxy-2- (2-hydroxy-ethoxy)—
phenyl]- acetic acid;
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q) (RS)-(4-carbamimidoyl-phenylamino)-[3- (3-d1methylammo-2 2-dimethyl-
propoxy)-S-ethyl -phenyl]-acetic acid;

r) (RS)-(4-carbamnmdoyl-phenylammo) [3—ethoxy—4-(2-hydroxy—ethoxy)-
phenyl]- acetxc aqd

5 ~ 5) (RS)- (4-carbamumdoyl—phenylam1no) [4,5- dlethoxy-z (3-hydroxy-
propoxy)-phenyl] acetic acid; and - :

t) (RS)- (4-carbam1mxdoyl-pheny1anuno) (2-carbamoylmethoxy-4 5-diethoxy-
phenyl)- acenc acid.. '

. ‘The compounds of fo’rmula I can be obtained by éonverting the fxitrile groupina
10 compound of formula II '

=N
whéreinxl, X2, 33, X‘I‘, R' and E have the significance ngen ébove, g

. intoa carbamimidoyl group or into a N-hydroxy-carbamimidoyl group and, if desired,
15 modifying a reactive group present in an obtamed compound of formula I and, if desired,
converting a compound of formula I obtained i x_ntq a physiologically compatible salt or
converting a salt of a compound of formula I into the free acid or base. |

The conversion of the nitrile group in a compound of formula II into a carbam-
imidoyl group —C(NH)NI-_I: or a N-hydroxy-carbamimidoyl group -C(NOH)NH, can be
20 ca_rriéd out aé:cording to methods known per se. For example, the conversion into a N-
hydroxy-carbamimidoyl group can be performed by dissdlving a compound of formula II
m a solvent, such as DMF, ethanol or methanol, treating the solution with hydroxylamine
or a salt of hydroxylamine with an inorganic acid, such as hydroxylamine hydrochloride,
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and thereaftef with a bise, such as diisopropylethylamine B¢ j'i"i"iethylaunine, sodium hydride
or sodium methanolate, conveniently at a temperature up to 80°C.

The éonver__s__ion of the nitrile group into a carbamimidoyl group can be carried out
e.g. by treating a compound of formula II in a solvent, such as ethanol or methanol, ora
solvent mixture, such as chloroform and methanol or chloroform and ethanol, with a dry-
stream of hydrogen chloride, conveniently at a temperature below 10 °C, thereafter treating
the reaction solution with a solvent, such as diethyl ether, and filtering off the precipitated
iminoether. The thus-obtained material is treated in a solvent, such as methanol or
ethanol, either with gaseous ammonia or an ammonium salt, such as ammonium chloride,
conveniently at a temperature up to 80°C. Alternatively, the solution containing the
iminoether can be evaporated and the residue can be treated with gaseous ammonia or an
ammonium salt in methanol or ethanol. Inan énalogous maﬁner, the iminoether can be
converted into a N-hydroxy-carbamimidoyl compound of formula I with hydroxylamme
or a salt thereof in the presence of a base. ; -

As modifications of functional groups present in a compound of formula I there
come into consideration especially the conversion of a N-hydroxy-carbamimidoyl group . - -

into a carbamimidoyl group, the esterification of a carboxy group, the saponification ofan:

ester group and the cleavage of an ether group, such as an arylalkyl ether group, e.g: the
benzyl ether group. All of these reactions can be carried out according to methods known. . -

per se.

For the convefsion of a N-hydroxy- carbamimidoyl group into 2 carbamimidoyl
group, an amidoxime of formula I can be hydrogenated in a solvent, such as ethanol,
methanol, dioxan, THF or glacial acetic acid, or a solvent mixture, such as ethanol and
glacial acetic acid, with hydrogen and a catalyst, such as palladium, platinum or nickel. In
so doing, other reactive groups present in the compound of formula I and reactive towards
the reducing agent can be modified. For example, in the case of hydfogenation with
palladium a benzyloxy group R*, R®, R°or R? is converted into the hydroxy group.

By reacting a compound of formula I in which G' and G? represent hydrogen with
a chloroformic acid ester of the formula CIC(O)O-R® in which R* has the significance set
forth above and wherein a hydroxy or carboxy group is present in protected form, in a
solvent, such as dichloromethane, dioxan or DMF, or a solvent mixture, such as dichloro- .
methane and water or ethyl aceiate and water, in the presence of an organic base, such as
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pyridine or triethylamine, or an inorganic base, such as sodium hydroxide, sodium
carbonate or potassium hydrogen carbonate, there is obtain_éd the corresponding
compound of formula I in which G' and G? represént the group -C(O)O-R‘. Analogously,
a compound of formula I in which G' and G’ represent hydrogen can be converted with a
p-nitrophenyl carbonate of the formula p-NO;CsH,0COO-R® into the corresponding
compound of formula I in which one of G' and G represents -COO-R". The reaction is
carried out by treating the p-nitrophenyl carbonate in THF and DMF firstly with N,N-

| dusopropylethylamme and then w1th a compound of formula 1in which G' and G?

represent hydrogen. -

By reacting a compound of formula I in which G' and G? represent hydrogen with
an acyl chloride, such as an aroyl chloride, there is obtained the con'espondmg compound
of formula I in which one of G' and G? represents hydrogen and the other represents acyl.
The reaction is carried out by treating the acyl chloride in THF and DMF firstly with N,N-

'dusopropylethylarnme and then with a compound of formula I in Whlch G'and G2
represent hydrogen.

' Compounds of formula I in which G' or G représents a groﬁp -COO-R° and R*
represents alkyl substituted by alkylcarbonyloxy or aroyloxy can be manufactured
according to methods known per se (Synthesis 1990, p.1159-66; J. Med.Chem. 31, p- 318-22
1988) by reacting the carbamimidoyl compound with a p-mtrophenyl-alkanoyloxy—ethyl

" carbonate.

25

30

By reacting a compound of formula I in which one of the residues G' and G?
represents hydroxy and the other feoresents hydrogen with 'an' acyl halide there can be
obtained a compound of formula I in which one of the residues G' and G” represents
-OCOR®. The reaction is carried out by treating the acyl chloride in THF and DMF firstly
with N, N—dnsopropylethylamme and then with a compound of formula I in which G' and
G® represent hydrogen

The compounds of formula II can be prepared occording to methods known per se,
e.g. as described hereinafter and/or as described in the Examples or in analogy to these
methods. For example, an aldehyde of formula III
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/)Qyz

’ /X _Ill

o™ H

in which X", X%, X* and X* have the signiﬁmnces given above,
can be reacted with a p-aminobenzonitrile of formula IV

NH,

CN -

wherein E has the significance given above,
and benzyl isonitrile and a primary alkanol such as methanol or ethanol, in the prescence -
of boron trifluoride etherate. Hydrolysis of the resulting iminoether with water yieldsa -
compound of formula II in which R' represents methyl or ethyl. By hydrolysis of the ester
group R, e.g. by treatment with LiOH in tetrahydrofuran, there is obtained a compound :
of formula II in which R! represents hydrogen.

Further reactions for the preparaton f compounds of formula II:

By reaction of compounds of formula II in which one or more of R*-R%

represents alkylthio with an oxidizing agent such as e.g. meta-chlorperbenzoic acid
or ozone in a suitable solvent such as acetone-water or methylene chloride
there is obtained a compound of formula II in which the alkylthio group is
converted into an alkylsulphinyl or alkylsulphonyl group;

represents alkoxy such as methoxy, isopropoxy or benzyloxy with a Lewis acid such
as boron tribromide or boron trichloride in a suitable solvent such as
methylene chloride or optionally by catalytic hydrogenation in e.g. ethyl
acetate or ethanol there are obtained compounds of formula IT in which the
alkoxy group is converted into a hydroxy group;
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represents hydroxy

- with an alkylating agent such as an alkyl bromide, alkyl iodide or alkyl
mesylate in the presence of a base such as potassium carbonate or caesium
carbonate in a solvent such as DMF or acetone or

- by a Mitsunobu reaction with an alkohol in the presence of DEAD and
triphenylphosphine in a solvent such as THF or Dioxan or

- by reaction with an epoxidé such as cyclopentene oxide in the presence of
a base such as potassium carbonate, preferably at a temperature up to 150°C
there are obtained compounds of formula II in which the hydroxy group is

| converted into an alkoxy group; '

- represents hydroxy with an aryl- or heteroarylboronic acid such as phenylboronic
"acid or 3-pyridylboronic acid in the lﬁré_sence of copper acetate and a base
such as Pyridine or triethylamine in a solvent such as methylene chloride
there are obtained compounds of formula II in which the hydroxy group is
- -converted into an aryloxy or heteroaryloxy group, '

: represents hydroxy W1th tnﬂuoromethanesulphomc anhydnde in the

. presence of a base such as pyridine or tnethylamme and in a suitable solvent
such as methylene chloride or THF and subsequent reaction with an aryl- or
heteroarylboronic acid such as pyndmeboromc acid or thiopheneboronic
acid in the presence of a suitable catalyst such as tetrakis-
(triphenylphosphine)-palladium in a solvent such as toluene, preferably at a
temperature up to 100°C, there are obtained compounds of formula II in
which the hydroxy group is converted into an aryl or heteroaryl group;

represents nitro by catalytic hydrogenation in the presence of eg.a palladium-
charcoal catalyst in a solvent such as ethanol or THF there are obtained
compounds of formula II in which the nitro group is converted into an

amino group;

represents amino with
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- an alkylating agent such as an alkyl halide or alkyl mesylate in the presence
of a base such as Hiinig's base or triethylamine in a solvent such as THF,
preferably at an elevated temperature, or

-a carbbnyl compound such as pyridinecarbo:ﬁa]dehyde or 1-methyl-4-
piperidone in the presence of a reducing agent, such as e.g. sodium
" triacetoxyborhydride in a solvent such as ethyl acetate, or

- an epoxide such as e.g. cyclopentene oxide in the presence ofa perchlorate
salt such as lithium perchlorate in a solvent such as acetonitrile, preferably
at an elevated temperature there are obtained compounds of formula II in
‘which the amino group is converted into an alkylamino or dialkylamino
group;

phenylsulphonyl chloride or butylsulphamoyl chloride in the presence of a
base such as triethylamine or Hiinig's base and in an inert solvent such as
THEF or methylene chloride there are obtained compounds of formula II in
which the amino group is converted into an amide or sulphonamide or |
sulphamide group;

represents amino with an isocyanate such as e.g. butyl isocyanate in a suitable solvent

such as THF there are obtained compounds of formula I in which the

amino group is converted into 2 urea group;

represents halogen

- with an acetylene compound such as e.g. trimethylsilylécetylene in the
presence of palladium acetate and triphenylphosphine in a solvent such
as triethylamine -

- in a Stille reaction with a stannane such as e.g. allyltributylstannane or
tributylethynylstannane in the presence of a catalyst such as tetrakis-
(triphenylphosphine)-palladium and in a suitable solvent such as
dimethylacetamide, preferably at an elevated temperature, there are
obtained compounds of formula IT in which the halogen substituent is
converted into an in allyl or alkynyl or vinyl group;
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represents halogen in a Suzuki reaction with an aryl- or heteroarylboronic acid
such as phenylboronic acid or 3-pyridylboronic acid in the presence of
tetrakis-(triphenylphosphine)-palladium and é'base such as e.g. potassium
carbonate and in a solvent such as toluene or dioxan there are obtained
compounds of formula II in which the halogen substituent is converted into

an aryl or heteroaryl group;

represents halogen with a boronic acid ester such as bis(pinacolato)diboron in the

presence of potassium acetate and bis-(triphenylphosphine)-palladium-(1I)

~ chlorid in a solvent such as dioxan and subsequent reaction with aryl or
heteroaryl halides such as e.g. 3-bromopyridine in the presence of
potassium carbonate and tetrakis-(triphenylphosphine)-palladium in a
solvent such as toluene at an elevated temperature there are obtained
compounds of formula II in which the halogen substituent is converted into

~an aryl or heteroaryl group;

represents alkenyl or alkynyl by catalytic hydrogenétionin the presence of e.g.
palladium-charcoal as the 'catélyst and in a solvent such as ethanol, ethanol-
acetic acid or THF there are obtained combdunds of formula II in which
the akenyl or alkynyl group is reduced to an alkyl group;

represents vinylina 3+2 cycloadditioh with e.g. nitroethane and di-tert-butyl
dicarbonate in the presence of dimethylaminopyridine in a solvent such as
acetonitrile there are obtained compounds of formula IT in which the vinyl
group is converted into a dihydroisoxazole group;

represents hydroxymethyl with methanesulphonyl chloride in the presence of a base
such as triethylamine' andina solvent such as meﬂ'.xylene' chloride or THF
“and subsecjuent reaction with a suitable amine such as e.g. pyrrolidine or
morpholine in a solvent such as THF there are obtained compounds of
formula II in which the hydroxymethyl group is converted into 2 mono- or
di-alkylaminomethyl group;

represents hydroxymethyl with an oxidizing agent such as oxalyl chloride and
dimethyl sulphoxide in the presénce of triethylamine and in a solvent such
as methylene chloride, preferably at alow temperature, there are obtained
compounds of formula II in which the hydroxymethyl group is converted

into a formyl group;
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represents formyl in a Wittig reaction with an alkyltriphenylphosphonium halide
such as e.g. methyl-triphenylphosphonium bromide in the presence of a
base such as e.g. potassium carbonate in a solvent such as dioxan-water,
preferably at an elevated temperature there are obtained compounds of

5 ' formula II in which the formyl group is converted into an alkenyl group;

represents formyl with an amine such as e.g. pyrrolidine and a suitable reducing
agent such as sodium cyanoborhydride in a solvent such as methanol at
einem pH von 6, adjusted with e.g. acetic acid, there are obtained
compounds of formula II in which the formyl group is converted into an
10 alkylaminomethyl group;

represents formyl

- with a 1,2-diamine such as e.g. 1,2-phenylenediamine in the presence of an
oxidizing agent such as DDQ in a solvent such as acetonitrile or -

- - mit glyoxal and ammonia in water-ethanol there are obtained compounds
15 of formula II in which the formyl group is converted into an imidazolyl
' group; ' '

represents benzyloxycarbonyl-alkoxy by catalytic hydrogenation in the presence of - -
e.g. palladium-charcoal as the catalyst in a solvent such as ethanol-acetic
acid there are obtained compounds of formula II in which the benzyloxy-
20 carbonyl-alkoxy group is converted into a carboxy-alkoxy group;

represents carboxy-alkoxy with an amine such as e.g. pyrrolidine or morpholine and
a coupling reagent such as e.g. BOP in the presence of a base such as 4-
ethylmorpholine and in a solvent such as DMF there are obtained
compounds of formula II in which the carboxy-alkoxy group is converted
25 into a carbamoylalkoxy.

Compounds of formula III are known per se. They can be obtained e.g. by reacting
compounds of formula III in which one or more of R*-R*
is a hydroxy group

- with an alkylating agent such as e.g. benzyl bromide or ethyl bromide in
30 the presence of a base such as potassium carbonate oder caesium
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carbonate in a suitable solvent such as DMF or acetone, preferably at an
elevated temperature, or

-ina Mit#_unobu reaction with an alcohol in the presence of DEAD and
- triphenylphosphine in a solvent such as THF or Dioxan to give
" compounds of formula II in which the hydroxy group is substituted by’
an alkoxy group;

isa fdrmyl group in a Wittig reaction with an alkyltriphenylphosphonium halide
such as e.g. methyl-triphenyl;iho'sphonium bromide in the presence of a
base such as e.g. potassium carbonate in a solvent such as dioxan-water,
preferably at an elevated emperature, to give compounds of formula II in
which the formyl group is substituted by an alkenyl group.

Compounds of formula III in which one of the residues R*-R? represents alkylthio or
1-hydroxyalkyl can also be obtained by reacting an aldehyde, protected e.g. as an acetal or
aminal, with the residue R®-R® in question being either hydrogen, bromine or iodine, with
a strong base such as e.g. butyl-lithium in e.g. THF and subS{:quent reactionwith
disulphides such as e.g. dimethyl disulphide in a solvent su}:h as THF or aldehydes such as
e.g. acetaldehyde as well as subsequent deprotection of the aldehyde function w1th an.

aqueus acid.
‘Compounds of formula 1II can also be obtained by

- formylation of a suitably substituted aromatic according to conventional
methods such as Vilsmeier reaction, reaction with titanium tertrachloride and
dichloromethyl methy'.lether, reaction with chloroform-sodium hydroxide or
with hexamethylenetetramine and acetic acid;

- oxidation of a behzyl alcohol according to known methods, e.g. by means of
manganese dioxide;

- reaction of a toluene derivative N-bromosuccinimide in the presence of a
radical initiator, e.g. AIBN, and subsequent reaction with 2-n1tropropane in
the presence of a base such as sodium ethylate. -

Insofar as their preparation is not described in the Examples, the compounds of
formulae ITI and IV can be prepared accordmg to the methods set forth above or according
to analogous methods.
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The compounds of formula I, their solvates and salts inhibit the formation of
coagulation factors Xa, IXa and thrombin induced by factor VIIa and tissue factor. These
compounds consequently influence both platelet aggregation which is induced by these
factors and plasmatic blood coagulation. They therefore inhibit the formation of thrombi
and can be used for the control or prevention of diseases, such as thrombosis, apoplexy, -
cardiac infarction, inflammation and arteriosclerosis. Furthermore, these compounds have
an effect on tumour cells and prevent metastases. They can therefore also be employed as
antitumour agents.

Accordingly, the present invention also relates to a pharmaceutical preparation
containing a compound as described above in a galenical administration form.

The invention likewise embraces compounds as described above for use as

medicaments, especially as inhibitors of the formation of coagulation factors Xa,IXaand - -

thrombin induced by factor Vila and tissue factor, particularly as medicaments for the
treatment or prevention of thromboses, apoplexy, cardiac infarction, inflammation and
arteriosclerosis or as antitmour agents.

 Moreover, the invention relates to the use of a compound as described ébov_e for
the production of medicaments containing a compound as described above for the ~
treatment or prevention of thromboses, apoplexy, cardiac infarction, inflammation and
arteriosclerosis or of antitmour agents. .

The inhibition of the amidolytic activity of factor V1la/tissue factor complex by the
compoupds in accordance with the invention can be demonstrated with the aid of 2
chromogenic peptide substrate as described hereinafter.

The measurements were carried out on microtitre plates at room temperature. To

this end, 100 ul of a solution of 26 nM of tissue factor, 9 nM of soluble factor VIIaand -

8 mM of calcium chloride were added to 25 pl of a solution of the inhibitor in a buffer [pH
7.5, 100 mM, comprising 0.14M NaCl, 0.1M N-(2-hydroxyethyl)piperazine-
N'-(2-ethanesulphonic acid) (I-_IEPES), 0.5 mg/l of fatty-acid-free BSA (bovine serum
albumin) and 0.05% NaN3] inl each well of the plate. After an incubation time of

15 minutes the reaction was started by the addition of 50 pul of chromogenic substrate
Chromozym-tPA (3.5 mM, MeSQO,-D-Phe-Gly-Arg-paranitroanilide) and the hydrolysis of
the substrate was followed spectrophotometrically on a kinetic microtitre plate reader over
10 minutes. Using the plot of the inhibition curves, the Ki values were determined
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according to the method described in Biochem. J. 55, 1953, 170-171. The results will be

. evident from the following Table (Ki in pM/1):

de - 0.061
15 0084
17 - ©0.0385
26e - 0.1144

' The actmty of the low molecular weight substances can, moreover, be charactenzed

" in the “proth:rombm time" (PT) clotting test. The substances are prepared as 210 mM

solution in DMSO or DMSO/O 1M HCI (DHCI) and thereafter made up to the desired
dilution in the same solvent. Thereafter, 0.25 ml of human plasma (obtained from whole
blood anticoagulated with 1/10 volume of 108 mM Na citrate) was placed in the -

' inistrumenit-specific sample container. In each case 5 ul of each dilution of the substance-
 dilution seriés was then mixed with the plasma provided. This plasma/inhibitor mixture =~
- was incubated at 37°C for 2 minutes. Thereafter, there were pipetted to the semi-

* “attomatic device '(ACL,'Autoxi_xafed Coagulation Laboratory (Instrument Laboratory))

20

30.

50 pl of plasma/ inhibitor mixture in the measurement container. The clotting reaction
~ was initiated by the addition of 0.1 ml of Innovin® (recombinant human tissue factor
combined with calcium buffer and synthetic phospholipids( Dade Behring®, Inc.). The

time up to the fibrin cross-linking was determined photobptically from the ACL. The
inhibitor concentration, which brought about a doubling of the PT clotting time, was
determined by means of a graph.

The Ki value of the compounds of the present invention preferably amounts to about
0.1 to 500 nM, especially about 0.1 to 100 nM. The PT values preferably amount to about

0.1 to 10 UM, especially to about 0.1 to 5 pM.

As mentioned earlier, medicaments containirig a compound of formula, a solvate
or a salt thereof also form an object of the present invention, as does a process for the
production of such medicaments which comprises bringing one or more of such
compounds, solvates or salts and, if desired; other therapeutically useful substances into a
galenical administration form. These medicaments can be administered orally, e.g. in the

form of dragées, hard and soft gelatine capsules, solutions, emulsions or suspensions, or



10

15

20

25

30

35

WO 00/35858 . ’ o PCT/EP99/09520

rectally, for example in the form of suppositories, or as a spray. However, administration

can also be carried out parenterally, e.g. in the form of injection solutions.

For the production of tablets, coated tablets, dragées and hard gelatine capsules, the
active ingredient can be mixed with pharmaceutically inert, inorganic or organic
excipients. Suitable excipients for tablets, coated tablets, dragées and hard gelatine
capsules are, for example, lactose, maize starch or derivatives thereof, talc, stearic acid or its .
salts. Suitable excipients for soft gelatine capsules are, for example, vegetable oils, waxes,
fats, semi-solid and liquid polyols; depending on the nature of the active ingredientno .
excipients are, however, usually required in the case of soft gelatine capsules. Suitable .

excipients for the production of solutions and syrups are e.g. water, polyols, sucrose, invert -

sugar and glucose; suitable excipients for injection solutions are e.g. water, alcohols,
polyols, glycerol and vegetable oils, and suitable excipients for suppositories are natural -
and hardened oils, waxes, fats, semi-liquid or liquid polyols. In addition, the
pharmaceutical preparations can also contain preservatives, solubilizers, stabilizers, -
wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying the osmotic
pressure, buffers, coating agents or antioxidants.

The dosage of the active ingredient for the control or prevention of the illnesses -
mentioned above can vary within wide limits and will, of course, be adapted to the
individual requirements in each particular case. In general, in the case of oral or
parenteral, e.g. intravenous or subcutaneous, administration, a dose of about 0.1 to -

20 mg/kg, preferably about 0.6 to 4 mg/kg, per day should be adequate for adults, although
the upper limit which has just been mentioned may be exceeded or the dose may be lower

when this is shown to be indicated.

The invention is intended to be illustrated in more detail by the following
Examples.

EXAMPLES

Example 1
1.1 '

A solution of 1.19 g of 3,5-dimethoxybenzaldehyde and 0.7234'g of 4-aminobenzonitrile in
20 ml methanol was stirred at room temperature. After 1 hour 0.75 ml of benzyl isonitrile
was added. The solution obtained was cooled to 0°C, then treated dropwise with 2.33 ml
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of boron trifluoride etherate in 2 manner such that the temperature did not exceed 10°C.

The reaction mixture was stirred at room temperature for 1 hour, then concentrated under
reduced pressure. The residue was taken up in 21 ml of methanol and 2.2 ml of water, the
resulting solution was stirred at room temperature for 2 hours and then concentrated. The
crude product was isolated by extraction and purified by chromatography on silica gel and
yielded 1.66 g of methyl (RS)-(4-cyano-phenylamino)-(3,5-diethoxy-phenyl)-acetate as a

brown foam. .

1.2 :

22.9 ml of a IN LiOH solution were added to a solution of the compound obtained in
Bcample 1.1 in 25 ml of tetrahydrofuran. The reaction mixture was stirred at room
temperature for 2 hours. The THF was distilled off, the residual aqueous solution was
acidified with 1N HCl and extracted with ethyl acetate. The crude product was
precipitated by treatment with a mixture of ethyl ether and cyclohexane. There were
obtained 1.29 g of (RS)- (4-cyano-phenylammo) -(3, S-dxethoxy-phenyl)-acenc acidasa
solid.

13

2 61 [ of hydroxylanune hydrochlonde and 10.5 ml of tnethylamme wereaddedtoa

solutxon of 1.28 g of the compound obtained in Example 1.2 in 26 ml of ethanol. The
solution was heated to reflux overnight and then concentrated. The residue was purified
by chromatography on silica gel and yielded 0.74 g of (E)- and/or (Z)-(RS)-(3,5-diethoxy-

phenyl)-([4-(N-hydroxycarbamimidoyl) -phenylamino]-acetic acid as a grey-white solid.

Example2
In analogy to Example 1, -

2.2

from 4-ethoxy-3-methoxy—l$ enzaldehyde, 4-amh16benzonitrﬂe and benzyl isonitrile there
was obtained methyl RS)-(4-cyano-phenylamino)-(4-ethoxy-3-methoxy-phenyl)-acetate,
therefrom via (RS)-(4-cyano-phenylamino)-(4-ethoxy-3-methoxy-phenyl)-acetic acid
there was obtained (E)- and/or (Z)-(RS)-(4-ethoxy -3-methoxy-phenyl) [4-(N-hydroxy-

carbarmmxdoyl) -phenylamino] -acetic acid;

2b
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from 4-benzyloxy-3-ethoxybenzaldehyde, 4-aminobenzonitrile and benzyl isonitrile there
was obtained methyl (RS)-(4-benzyloxy-3-ethoxy-phenyl)-(4-cyano-phenylamino)-
acetate, therefrom via (RS)-(4-benzyloxy-3-ethoxy-phenyl)-(4-cyano-phenylamino)-acetic
acid there was obtained (E)- and/or (Z)-(RS)-(4-benzyloxy—3-ethoxy—pheny_l)- [4-(N-
hydroxycarbamimidoyl)-phenylamino) -acetic acid;

2c

from 3,5-dimethoxybenzaldehyde, 4-amino-2-hydroxybenzonitrile (prepared by
hydrogenating 2-hydroxy-4-nitro-benzonitrile [W. Borsche, Ann. Chem. (1912) 390,1} -
with Pd/C) and benzyl isonitrile there was obtained methyl (RS)-(4-cyano-3-hydroxy-
phenylamino)-(3,5-dimethoxy-phenyl)-acetate, therefrom via (RS)-(4-cyano-3-hydroxy-
phenylamino)-(3,5-dimethoxy-phenyl)-acetic acid there was obtained (E)- and/or (Z)-
(RS)-(3,5-dimethoxy-phenyl)-(3-hydroxy-4-(N-hydroxycarbamimidoyl) -phenylarmno]- -
acetic acid;

2d _

from benzaldehyde, 4-aminobenzonitrile and benzyl isonitrile there was obtained (RS)-(4-
cyano-3-hydroxy-phenylamino)- (3,5-dimethoxy-phenyl)-acetic acid, therefrom via (RS)- -
(4-cyano-phenylamino)-phenyl-acetic acid there was obtained (E)- and/or (Z) (RS)- [4-
(N hydroxyca.rbaxmmxdoyl)-phenylammo] -phenyl-acetic acid;

2e

from 4-benzyloxy-3-methoxybenzaldehyde, 4-aminobenzonitrile and benzyl isonitrile
there was obtained methyl (RS)-(4-benzyloxy-3-methoxy-phenyl)-(4-cyano-phenyl-
amino)-acetate, therefrom via (RS)- (4-benzyloxy—3—methoxy-phenyl) -(4-cyano-phenyl- .
amino)-acetic acid there was obtained (E)- and/or (Z)-(RS)-(4-benzyloxy-3 -methoxy-
phenyl)-[4-(N-hydroxycarbamimidoyl)-phenylamino]-acetic acid;

2f _ . _

from methyl 4-(4-formyl-2-methoxy-phenoxy)-benzoate, 4-aminobenzonitrile and benzyl
isonitrile there was obtained methyl (RS)-4-[4-[(4-cyano-phenylamino)-
methoxycarbonyl-methyl]-2-methoxy-phenoxy]-benzoate, therefrom via (RS)-4-{4-
[carboxy-(4-cyano-phenylamino)-methyl]-2-methoxy-phenoxy] -benzoic acid there was
obtained (E)- and/or (Z)-(RS)-4-{4-[carboxy-[4-(N-hydroxycarbamimidoyl)-
phenylamino]-methyl]-2-methoxy-phenoxy]-benzoic acid;
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from 3,5-trifluoromethylbenzaldehyde, 4-aminobenzonitrile and benzyl isonitrile there
was obtained methyl (RS)-(3,5-bis-trifluoromethyl-phenyl)-(4-cyano-phenylamino)-

acetate, therefrom via (RS)-(3,5-bis-trifluoromethyl-phenyl)-(4-cyano-phenylamino)-

acetic acid there was obtained (E)- and/or (Z)-(RS)-(3, S—bxs-tnﬂuoromethyl-phenyl) (4-
(N-hydroxycarbamimidoyl)-phenylamino]-acetic acid.

Example 3

A solution of 0.3 g of the compound obtained in Example 1.3.in 6 ml of ethanol, 3 ml of
dimethylformamide (DMF); 5 ml of water and 5 ml of aceti acid was hydrogenated for

* 4 hours in the presence of a catalytic amount of einer catalytic amount of Raney-Ni. The |

reaction mixture was filtered. The crude product was purified by chromatography on
silica gel and yielded 0.12 g of {RS)-(4-Carbamimidoyl-phenylamino)-3,5-diethoxy-
phenyl)-acetic acid as a grey-white solid.

Examglé 4

In analogy to Example 3, -

4a _
the compound obtained in Example 2.a was converted into (RS)-(4-carbamimidoyl-
phenylamino)-(4-ethoxy-3-methoxy-phenyl)-acetic acid acetate (1:1);

4b :
the compound obtained in Example 2.b was converted into (RS)-(4-benzyloxy-3-ethoxy-
phenyl)-(4-carbamimidoyl-phenylamino)-acetic acid acetate (1:1); '

4.c .
the compound obtained in Example 2.c was converted into (RS)-(4-carbamimidoyl-3-
hydroxy-phenylamino)-(3,5-dimethoxy-phenyl)-acetic acid acetate (1:1);

4d _ . .
the compound obtained in Example 2.d was converted into (RS)-(4-carbamimidoyl-

phenylamino)-phenyl-acetic acid;

4e
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4e
the compound obtained in Example 2.e was converted into (RS)- (4—benzyloxy- -methoxy-
phenyl)-(4-carbamimidoyl-phenylamino)-acetic acid;

4.f
the compound obtained in Exaniple 2.f was converted into (RS)-4-[4-[(4-carbamimidoyl-
phenylamino)-carboxy-methyl]-2-methoxy-phenoxy]-benzoic acid acetate (1:1); and

4g
the compound obtained in Example 2.g was converted into (RS)-(3,5-bis-trifluoromethyl-
phenyl)-(4-carbamimidoyl-phenylamino)-acetic acid.

Example 5
5.1

- In analogy to Example 1.1, methyl 5-formyl-2,3-dimethoxy-benzoate (F.Y. Wy, D.L. b
_rink, J. Agric. Food Chem. (1977) 25 692) was reacted with 4-aminobenzonitrile and

benzyl isonitrile to give methyl (RS)-5-[(4-cyano-phenylamino)-methoxycarbonyl- ~ :
methyl]-2,3-dimethoxy-benzoate. :

5.2 : :
In analogy to Example 1.2, the compound obtained Example 5.1 was converted into methyl
(E)- and/or (Z)-(RS)-5-[[4-(N-hydroxycarbamimidoyl)-phenylamino]-methoxycarbonyl-
methyl]-2,3-dimethoxy-benzoate.

53

In analogy to Example 3, the compound obtained in Example 5.2 was converted into
methyl (RS)-5- [(4-carbamimidoyl-phenylamino)-methoxycarbonyl-methyl]-2,3-
dimethoxy-benzoate acetate (1:1).

54

In analogy to Example 1.2, the compound obtained in Example 5.3 was converted into
methyl (RS)-5-[(4-carbamimidoyl-phenylamino)-carboxy-methyl) -2,3-dimethoxy-
benzoate.
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Example 6
6.1

In analogy to Example 1.1, 3,5-dimethylbenzaldehyde was reacted with 4-amino-
benzonitrile and benzyl isonitrile to give methyl (RS)-(4-cyano-phenylamino)-(3,5-
dimethyl-phenyl)-acetate. In analogy to Example 1.2, this compound was converted into
(RS)-(4-cyano-phenylamino)-(3,5-dimethyl-phenyl)-acetic acid.

A solution of 0.5 g of the compound obtained in Example 6.1 in 20 ml of CHCls/methanol
(5:1) was cooled to 0°C. ‘Then, a dry stream of HCl gas was conducted over the mixture for

.20 minutes. The reaction mixture was held for 2 days at 4°C, then concentrated. The

residiie was dissolved in 200 ml of saturated methanolic ammonia solution, heated to

- reflux for 3 hours and then concentrated. The residue was.crystallized from éthyl acetate .-
and yielded 0.552 g of methyl (RS)-(4-carbamimidoyl-phenylamino)-(3,5-dimethyl-
phenyl)-acetate hydrochloride (1:1) as a crystalline solid. -

In analogy to Example 1.3, the compound obtained in Example 6.2 was converted into -

(RS)-(4-carbamimidoyl-phenylamino)-(3,5-dimethyl-phenyl)-acetic acid hydrochloride

. .
N Emﬁple7 '

In ;ﬁalogy .t.o meﬁple 6, |

7.a

3,4-dimethoxybenzaldehyde was reacted with 4-aminobenzonitrile and benzyl isonitrile to
give methyl (RS)-(4-cyano-phenylamino)-(3,4-dimethyl-phenyl)-acetate and this was
converted via (RS)-(4-cyano-phenylamino)-(3,4-dimethyl-phenyl)-acetic acid and methyl
(RS)-(4-carbamimidoyl-phenylamino)-(3,4-dimethyl-phenyl)-acetate hydrochloride (1:1)
into (RS)-(4-carbamimidoyl-phenylamino)-(3,4-dimethyl-phenyl)-acetic acid hydro-
chloride (1:1);

7b _
3,4-diethoxybenzaldehyde was reacted with 4-aminobenzonitrile and benzyl isonitrile to
give methyl (RS)-(4-cyano-phenylamino)-(3,4-diethoxy-phenyl)-acetate and this was
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converted via (RS)-(4-cyano-phenylamino)-(3,4-diethoxy-phenyl)-acetic acid and methyl
(RS)-(4-carbamimidoyl-phenylamino)-(3,4-diethoxy-phenyl)-acetate hydrochloride (1:1)
into (RS)-(4-carbamimidoyl-phenylamino)-(3,4-diethoxy-phenyl)-acetic acid;

7.c

3,4-dimethoxybenzaldehyde was reacted with 4-aminobenzonitrile and benzyl isonitrile to
give methyl (RS)-(4-cyano-phenylamino)-(3,4-dimethoxy-phenyl)-acetate and this was
converted via (RS)-(4-cyano-phenylamino)-(3,4-dimethoxy-phenyl)-acetic acid and
methyl (RS)-(4-carbamimidoyl-phenylamino)-(3,4-dimethoxy-phenyl)-acetate hydro-
chloride (1:1) into (RS)-(4-carbamimidoyl-phenylamino)-(3,4- dlmethoxy—phenyl) -acetic
acid hydrochloride (1:1);

7.d
3,5-dimethoxybenzaldehyde was reacted with 4-aminobenzonitrile and benzyl isonitrile to
give methyl (RS)-(4-cyano-phenylamino)-(3,5-dimethoxy-phenyl)-acetate and this was
converted via (RS)-(4-cyano-phenylamino)-(3,5-dimethoxy-phenyl)-acetic acid and -
methyl (RS)-(4-carbamimidoyl-phenylamino)-(3,5-dimethoxy-phenyl)-acetate hydro-
chloride (1:1) into (RS)-(4-carbamimidoyl-phenylamino)-(3,5- dunethoxy-phenyl) -acetic’

"~ acid hydrochlonde (1:1);

7.e

3,5-dichlorobenzaldehyde was reacted with 4-aminobenzonitrile and benzyl isonitrile to
give methyl (RS)-(4-cyano-phenylamino)-(3,5-dichloro-phenyl)-acetate and this was
converted via (RS)-(4-cyano-phenylamino)-(3,5-dichloro-phenyl)-acetic acid and methyl
(RS)-(4-carbanﬁmidoyl-phenylamiﬁo)-(3,5—dichloro-pheny])-acetate hydrochloride (1:1 -
into (RS)-(4-carbamimidoyl-phenylamino)-(3,5-dichloro-phenyl)-acetic acid hydro- -
chloride (1:1); . |

7.f

4,5-dimethoxy-2-fluorobenzaldehyde was reacted with 4-aminobenzonitrile and benzyl
isonitrile to give methyl (RS)-(4-cyano-phenylamino)-(2-fluoro-4,5-dimethoxy-phenyl)-
acetate and this was converted via (RS)-(4-cyano-phenylamino)-(2-fluoro-4,5-dimethoxy-
phenyl)-acetic acid and methyl (RS)-(4-carbamimidoyl}-phenylamino)-(2-fluoro-4,5-
dimethoxy-phenyl)-acetate hydrochloride (1:1) into (RS)-(4-carbamimidoyl-phenyl-
amino)-(2-fluoro-4,5-dimethoxy-phenyl)-acetic acid hydrochloride (1:1);
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78

3-ethoxy -4-methoxybenzaldehyde was reacted with 4-armnobenzomtnle and benzyl
isonitrile to give methyl (RS)-(4-cyano-phenylamino)-(3-ethoxy-4-methoxy-phenyl)-
acetate and this was converted via (RS)-(4-cyano-phenylamino)-(3-ethoxy-4-methoxy-
phenyl)-acetic acid and methyl (RS)-(4-carbamimidoyl-phenylamino)-(3-ethoxy-4-

_ methoxy-phenyl)-acetate hydrochloride (1:1) into (RS)-(4-carbamimidoyl-phenylamino)-

(3-ethoxy-4-methoxy-phenyl)-acetic acid hydrochloride (1:1);

7.h

2,6- dlmethoxypyndme-4 aldehyde (I Kompls,W Mi.lller, E. Bohnij, R. Then,M -

. Montavon Eur. J. Chem.-Chim.Ther. (1977) 12, 531) was reacted with 4-amino- . .

. benzonitrile and benzyl isonitrile to give methyl (RS)-(4-cyano-phenylamino)-(2,6-

.. dimethoxy-pyridin-4-yl)-acetate and this was converted via (RS)-.(4—cyanq-15henylamino)-

15

30

35

(2,6-dimethoxy-pyridin-4-yl)-acetic acid and methyl (RS)-(4-carbamimidoyl- -
phenylamino)-(2,6-dimethoxy-pyridin-4-yl)-acetate hydrochloride (1:1) into (RS)-(4-
carbamnmdoyl—phenylannno) -(2,6- drmethoxy-pyndm-4-yl)-acet1c acid hydrochloride -

:-(1 1), and

Lo Td
20 -

3 S-dlmethoxybenzaldehyde was reacted with 3-ammobenzomtnle and benzyl 1son1tnle to
give methyl (RS)- (3—cya_no—pheny1ammo) -(3,5-dimethoxy-phenyl)-acetate and this was

- converted via (RS)-(3-cyano-phenylamino)-(3,5-dimethoxy-phenyl)-acetic acid and

methyl (RS)-(3-carbamimidoyl-phenylamino)-(3,5-dimethoxy-phenyl)-acetate hydro-
chloride (1:1) into (RS)- (3-carbanunudoyl—phenylamrno) -(3,5-dimethoxy-phenyl)-acetic
acid hydrochloride (1:1)..

Example 8
8 1
In analogy to Example 1.1, -benzyloxy—5—methoxy—benzaldehyde was reacted with
4-aminobenzonitrile and benzyl isonitrile to give methyl (RS)-(3-benzyloxy-5-methoxy- .

_ phenyl)-(4-cyano-phenylamino)-acetate.

8.2

In analogy to Example 1.2, the compound obtained in Example 8.1 was converted into
(RS)-(3-benzyloxy-5-methoxy-phenyl)-(4-cyano-phenylamino)-acetic acid.
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8.3 :

In analogy to Example 1.2, the compound obtained in Example 8.2 was converted into
methyl (RS)-(3-benzyloxy-5-methoxy-phenyl)-(4-carbamimidoyl-phenylamino)-acetate
hydrochloride (1:1) and methyl (RS)-(4-carbamimidoyl-phenylamino)-(3-hydroxy-5-
methoxy-phenyl)-acetate hydrochloride (1:1).

84

In analogy to Example 1.2, the first compound obtained in Example 8.3 was converted into
(RS)-(3-benzyloxy-5-methoxy-phenyl)-(4-carbamimidoyl-phenylamino)-acetic acid
hydrochloride (1:1) and the second compoud obtained in Example 8.3 was converted into
(RS)-(4-carbamimidoyl-phenylamino)- (3-hydroxy-5-methoxy-phenyl)-acetic acid
hydrochloride (1:1). R

Example 9:

In analogy to Example 8, 3-benzyloxy-5-methoxybenzaldehyde was reacted with

4-aminobenzonitrile and benzyl isonitrile to give methyl (RS)-(3-benzyloxy-5-methoxy- -

phenyl)-(4-cyano-phenylamino)-acetate. This compound was then converted into (RS)- "
(3-benzyloxy-5-ethoxy-phenyl)-(4-cyano~phenylamino)-acetic acid and this was~ ~ ~
converted via methyl (RS)-(3-benzyloxy-5-ethoxy-phenyl)-(4-carbamimidoyl- -
phenylamino)-acetate hydrochloride (1:1) into (RS)-(3-benzyloxy-5-ethoxy-phenyl)-(4-

. carbamimidoyl-phenylamino)-acetic acid hydrochloride (1:1) and via methyl (RS)-(4- = -

carbamimidoyl-phenylamino)-(3-ethoxy-5-hydroxy-phenyl)-acetate hydrochloride (1:1) -
into (RS)-(4-carbamimidoyl-phenylamino)-(3-ethoxy-5-hydroxy-phenyl)-acetic acid
hydrochloride (1:1). ' _

Example 10
10.a

A solution of 0.5 g of (RS)-(4-cyano-phenylamino)-(3,4-diethoxy-phenyl)-acetic acid
(Example 7.b) in 24 ml of CHCls/methanol (5:1) was cooled to 0°C. A stream of dry HCl
gas wasconducted over this. The reaction mixture was held at 4°C for 1 day, then
concentrated. The residue was taken up in CH;Cl; and washed with saturated NaHCO;
solution. The organic phase was dried over Na;SO, and filtered. The filtrate was
concentrated and the residue was dissolved in ethanol. The solution was treated with

1.02 g of hydroxylamine hydrochloride and 4.1 ml of triethylamine. The reaction mixture
was heated at reflux for 3 hours. The crude product was extracted and crystallized from
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diethyl ether and yielded 0.27 g of methyl (E)- and/or (Z)-(RS)-(3,4-diethoxy-phenyl)-[4—
(N-hydroxycarbamimidoyl)-phenylamino]-acetate as a crystalline solid.

10.b _

In analogy to Example 17.a, methyl (RS)- (4-cyano-phenylam1no) (3,5 dimethoxy-
phenyl)-acetic acetate (Example 7.d) was converted into (E)- and/or (Z)-(RS)-(3,5-
dimethoxy-phenyl)-[4-(N-hydroxycarbamimidoyl)-phenylamino]-acetate hydrochloride
(1:1).

. Example 11 -
In analogy to Example 1.3,

1la

(RS)-(4-cyano-phenylamino)-(3,4- dlethoxy-phenyl)-acenc acid (Example 7.b) was
converted into (E)- and/or (Z)-(RS)-(3,4-diethoxy-phenyl)- [4-(N-hydroxycarbannm
xdoyl)-phenylannno] -acetic acid; and :

11b . L o _ .
(RS)- (4—cyano-phenylammo) (3,3-d1methoxy—phenyl)-acet1c acid (see Example 7.d) was -

converted into (E)- and/or (Z)-(RS)-(3, 5-d1methoxy—phenyl) -[4-(N-hydroxycarbamim-

1doyl)-phenylammo] -acetic acid.

- Example 12
12.1 _
0.808 ml of ethyl bromoacetate and 1 g of potassium carbonate were added to a solution of
838 mg of 2-hydroxy-4,5-dimethylbenzaldehyde (J.Chem.Soc. (1953) 820} in 150 ml of
acetone. The suspension obtained was heated to reflux overnight and then filtered. The
filtrate was concentrated. The crude product was isolated by extraction and purified by
chromatography on silica gel and yielded 952 mg of ethyl (2-formyl-4,5-dimethyl-
phenoxy)-acetate as a pale yellow solid. -

122,

In analogyto Example 1, the compound obtamed in Example 12.1 was reacted with
4-aminobenzonitrile and benzyl isonitrile to give methyl (RS)-(4-cyano-phenylamino)-(2-

_ethoxycarbonylmethoxy-4,5-dimethyl-phenyl)-acetate. The product obtained was then
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converted via (RS)-(2-carboxymethoxy-4,5-dimethyl-phenyl)-(4-cyano-phenylamino)-
acetic acid into (E)- and/or (Z)-(RS)-(2-carboxymethoxy-4, 5-d1methyl-phenyl) [4-(N-
hydroxycarbamimidoyl)-phenylamino]-acetic acid.

Example 13

In analogy to Example 12.1, 2-hydroxy-3,5-dimethoxy-benzaldehyde (A.K. Sinhababu,
R.T. Borchardt, J. Org. Chem. (1983), 48, 1941-1944) was converted into ethyl (2-formyl-
4,6-dimethoxy-phenoxy)-acetate. In analogy to Example 1, the product obtained was
reacted with 4-aminobenzonitrile to give methyl (RS)-(4-cyano-phenylamino)-(2-
ethoxycarbonylmethoxy-3,5-dimethoxy-phenyl)-acetate. This compound was converted
via (RS)-(2-carboxymethoxy-3,5-dimethoxy-phenyl)-(4-cyano-pherylamino)-acetic acid
into (E)- and/or (Z)-(RS)-(2-carboxymethoxy-3,5-dimethoxy-phenyl)- [4-(N-hydroxy-
carbamimidoyl)-phenylamino]-acetic acid.

Example 14

In analogy to Example 3, the compound obtained in Example 12.2 was converted into = -

" acid.

E el5

In analogy to Example 3, the compound obtained in Example 13 was converted into (RS)-

(4-carbairﬁmidoyl-phenylamino)-(2-carboxymethoxy—3,5-dirnethoxy-phenyl)-acetic acid. - -

Example 16
16.1

A suspension of 10.88 gof 2-benzyloxy-4,5-dimethoxy-benzaldehyde and 4.72 g of

4-aminobenzonitrile was stirred vigorously at room temperature. After one hour 5 ml of

- benzyl isonitrile were added. The reaction mixture was cooled to'0°C. Then, 15 ml of

boron trifluoride etherate were added in a manner such that the temperature did not
exceed 10°C. The brown solution obtained was stirred at 5°C. A precipitate began to form
after 15 minutes. The mixture was then stirred for a further 3 hours at 5°C, the solid was
filtered off and dried. There were obtained 19.1 g of methyl (E)-and/or(Z)-(RS)-N-benzyl-
2- (2-benzyloxy-4 5-dimethoxy-phenyl)-2- (4-cyano-pheny1ammo) acetimidate trifluoro-
borane complex as a grey-white crystalline solid.

(RS)-(4-carbamimidoyl-phenylamino)-(2-carboxymethoxy-4,5-dimethyl-phenyl)-acetic . - -
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16.2

A suspension of 13.1 g of the compound obtained in Example 16.1 in 1300 ml of methanol
and 130 ml of water was heated to reflux for 1 hour. The solution obtained was concen-
trated under reduced pressure. After most of the methanol had been evaporated a -
precipitate began to form and this was filtered off and dried and yielded 9.6 g of methyl

- (RS)-(2-benzyloxy-4,5-dimethoxy-phenyl)-(4-cyano-phenylamino)-acetic acid.

-16.3.

400 mg of palladium/carbon were added to a solutxon of3.8¢g ot' the compound obtained
in Example 16.2 in 170 ml methanol and 17 ml of THF. The reaction mixture was -

- hydrogenated for 5 hours, then filtered and concentrated under reduced pressure. The

crude product was purified by chromatography on silica gel and yielded 1.5 g of methyl

 (RS)-(4-cyano-phenylamino)-(2-hydroxy-4,5-dimethoxy-phenyl)-acetate.

-~ Inanalogy to Example 121, the compound obtained wurde die in Example 16.3. was -
. converted into methyl (RS)-(4-cyano-phenylamino)-(4,5-dimethoxy-2-methoxycarbonyl-

20

25

35

. methoxy-phenyl)-acetate. . .

16.5

.In analogy to Example 1.2 and 1.3, the compound obtained in Example 16.4 was converted
. via (RS)-(2-carboxymethoxy-4,5-dimethoxy-phenyl)- {4-cyano-phenylamino)-acetic acid

into (E)- and/or(Z)-(RS)-(2-carboxymethoxy-4, 5-d1methoxy-pheny]) -[4-(N-hydroxycarb-

-amimidoyl)-phenylamino]-acetic acid.

Example 17

In analogy to Example 3, the compound ob_tained in Example 16.5 was converted into

-(RS)-(4-carbamimidoyl-phe_nylamino)-(2-car.boxymethoxy—4,5- dimethoxy-phenyl)-acetic

acid.

Example 18
18.1
0.49 ml of methyl R-lactate, 1.26 g of tnphenylphosphme and 0.76 mmol of dnethyl
azodicarboxylate were added to a solution of 1.06 g of the compound obtained in Example
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16.3 in 14 ml THF. The reaction mixture was stirred at room temperature for one hour,
then concentrated under reduced pressure. The residue was purified by chromatography
on silica gel and yielded 0.91 g of a 1:1 mixture of methyl (S)-2-[2-[(R)- and -[(S)-(4-
c¢yano-phenylamino)-methoxycarbonyl-methyl]-4,5-dimethoxy-phenoxy] -propionate as a
brown foam. :

18.2

In analogy to Example 1.2, the compound obtained in Example 18.1 was converted into the
two epimers (S)-2-[2-[(R)- or -[(S)-carboxy-(4-cyano-phenylamino)-methyl]-4,5- - -
dimethoxy-phenoxy]-propionic acid) and (S)-2-[2-[(S)- or -[(R)-carboxy-(4-cyano-
phenylamino)-methyl}-4,5-dimethoxy-phenoxyl-propionic acid. The epimers were
separated by chromatography on silica gel. : -

18.3
In analogy to Example 1.3, the first epimer from Example 18.2 was converted into (E)-

-and/or (Z)-(S)-2-[2-[(R)- or ~[(S)-carboxy-[4-(N-hydroxycarbamimidoyl)-

phenylamino]-methyl}-4,5-dimethoxy-phenoxy]-propionic acid and the second epimer .

from Example 18.2 was converted into (E)- and/or (Z)-(8)-2-[2-[(S)- or -[(R)-carboxy-{4- -
(N-hydroxycarbamimidoyl)-phenylamino]-methyl]-4,5-dimethoxy-phenoxy)-propionic

acid.

Example 19

In analogy to Example 3, the first epimer from Example 18.3 was converted into (S)-2-
[(S)- or -[(R)-2-[(4-carbamimido;lvl-phenylarnino)-carboxy—methyl]- ,S-dimethbxy-
phenoxy]-propionic acid and the second epimer from Example 18.3 was converted into
(8)-2-{(R)- or -[(S)-2-[ (4-carbamimidoyl-phenylamino)-carboxy-methyl}-4,5-dimethoxy-
phenoxy]-propionic acid.

- Example 20
201 |
In analogy to Example 1.1, 2-hydroxy-3,5-dimethylbenzaldehyde (G. Casiraghi, G. Casnati,
J.Chem. Soc. 1862 (1980)), 4-aminobenzonitrile and benzyl isonitrile were reacted to give
methyl (RS)-(4-cYano-phenylamino)- (2-hydroxy-3,5-dimethyl-phenyl)-acetate.
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20.2

In analogy to Example 16.4-16.6, the compound obtained in Example 20.1-was coverted

- via methyl (RS)-(4-cyano-phenylamino)-(2-ethoxycarbonylmethoxy-4,5-dimethyl- -

phenyl)-acetate and (RS)-(2-carboxymethoxy-4,5-dimethyl-phenyl}-(4-cyano-
phenylamino)-acetic acid into (E)- and/or (Z)-(RS)-(2-carboxymethoxy-3,5-dimethyl-
phenyl)-{4-(N-hydroxycarbamimidoyl)-phenylamino]-acetic acid.

- Example 21

In analogy to Example 3, the compound obtained in Example 20.2 was converted into

- (RS)-(4-carbamimidoyl-phenylamino)- (2-carboxymethoxy—3 S-dxmethyl-phenyl)—acetlc
" acid acetate (1:1).

Example 22
22.1 -

. 2.35 ml of diisopropylethylamine and 0.83 mmol of phenylacetyl chloride were added to-a

-+ solution of 2.3 g of methyl (RS)-(2-amino-4-benzyloxy-5-methoxy-phenyl)-(4-cyano- -
. . -phenylamino)-acetate (prepared by réacting 4-benzyloxy-5-methoxy-2-nitrobenzaldehyde

20

- with 4-aminobenzonitrile and benzyl isonitrile to give methyl (RS)-(4-benzyloxy-5-- -
- methoxy-2-nitro-phenyl)-(4-cyano-phenylamino)-acetate and hydrogenation of the nitro-

. group with Pt/C) in 60 ml THF. The solution obtained was stirred for 3 hours at 50°C and

30

35

' then at room temperature overnight and concentrated under reduced pressure. The
* residue was purified by chromatography on silica gel and yielded 2.05 g of methyl (RS)-(4-
: benzyloxy-s-methoxy-z-phenylacetylammo—phenyl) (4—cyano-phenylammo)—acetate asa

crystalline colourless solid. .

L 222

In analogy to Example 1.2 and 1.3, the compound obtained in Example 22.1 was converted
via (RS)-(4-benzyloxy-5-methoxy-2-phenylacetylamino-phenyl)-(4-cyano-phenylamino)-
acetic acid into (E)- and/or (Z)-(RS)-(4-benzyloxy-5-methoxy-2-phenylacetylamino-
phenyl)-[4-(N-hydroxycarbamimidoyl)-phenylamino]-acetic acid.

- Example 23

In analogy to Example 22, methyl (RS)-(2-amino-4-benzyloxy-5-methoxy-phenyl)-(4-

_ cyano-phenylamino)-acetate was reacted
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232 :

with acetyl chloride to give methyl (RS)-(2-acetylamino-4-benzyloxy-5-methoxy-phenyl)- -
(4-cyano-phenylamino)-acetate and this was converted via (RS)-(2-acetylamino-4-
benzyloxy-5-methoxy-phenyl)-(4-cyano-phenylamino)-acetic acid into (E)- and/or (Z)-
(RS)-(2-acetylaminc-4-benzyloxy-5-methoxy-phenyl)-{4-(N-hydroxycarbamimidoyl)--

phenylamino]-acetic acid;

23b
with methoxyacetyl chloride to give methyl (RS)-[4-benzyloxy-5-methoxy-2-(2-methoxy-

~ acetylamino)-phenyl]-(4-cyano-phenylamino)-acetate and this was converted via (RS)-[4- _

benzyloxy-5-methoxy-2-(2-methoxy-acetylamino)-phenyl]-(4-cyano-phenylamino)-acetic
acid into (E)- and/or (Z)-(RS)-[4-benzyloxy-5-methoxy-2-(2-methoxy-acetylamino)-
phenyl] -[4-(N-hydroxycarbamimidoyl)-phenylamino] -acetic acid;

23.c
with methanesulphonyl chloride to give methyl (RS)-[4-benzyloxy-2-(bis-methane-
sulphonyl-amino)-5-methoxy-phenyl]-(4-cyano-phenylamino)-acetate and thiswas -~ . . -

converted via (RS)-(4-benzyloxy-2-methanesulphonylamino-5-methoxy-phenyl)-(4- -

cyano-phenylamino)-acetic acid to give (E)- and/or (Z)-(RS)-(4-benzyloxy-2- -
methanesulphonylamino-5-methoxy-phenyl)- [4-(N-hydroxycarbamimidoyl)-
phenylamino]-acetic acid. ' '

Example 24

In analogy to Example 3,

24a -
the compound prepared in Exarhple 22.2 was converted into (RS)-(4-benzyloxy-5-
methoxy-2-phenylacetylamino-phenyl)-(4-carbamimidoyl-phenylamino)-acetic acid;

240
the compound prepared in Example 23.2 was converted into (RS)-(2-acetylamino-4-
benzyloxy-5-methoxy-phenyl)-(4-carbamimidoyl-phenylamino)-acetic acid;
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the compound prepared in Example 23.b was converted into [4-benzyloxy-5-methoxy-2-

{(2-methoxy-acetylamino)-phenyl}-(4-carbamimidoyl-phenylamino)-acetic acid; and

24 | |
the compound prepared in Example 23.cwas converted into (RS) (4- benzyloxy-z-
methanesulphonylamino-5-methoxy-phenyl)-(4-carbamimidoyl-phenylamino)-acetic

- acid.

Example 25
25.1 |

.In analogy to Example 18.1., the. compound prepared in Example 16 3. was reacted with 2-
- benzyloxyethanol to give methyl (RS)-[2- (2-benzyloxy-ethoxy) 4,5- drmethoxy—phenyl]
*.(4-cyano-phenylamino)-acetate. -

25.2
In analogy to Example 1.2 and 1.3, the compound prepared in Example 25.1. was

~ converted via (RS)-[2- (2-ben_zyloxy—ethoxy)-4,5—dimethoxy-phenyl]-(4-cyano-
- “phenylamino)-acetic acid into' (E)--and/or (Z)-(RS)+(2-(2-benzyloxy-ethoxy)-4,5- - - .
_' -=-dirriethoxy—ph_enyl]'-[4-(‘N'-h'?ydrbx)ica'rb'amir'nidéyl)-_phenylamino]-acetic acid.
© 20 . '

- Example 26
26.a

" Inanalogy to Example 3, the compound prepared in Example 25.2. was converted into

- (RS)-[2- (2-benzyloxy-ethoxy) -4,5- _drmethoxy-phenyl] (4—carbamumdoyl—phenylammo)-

acetic acid.

26.b
11 mg of palladium/carbon (10%) were added to a solution of 100 mg of the compound

. prepared in Example 25.2 in 5 ml of ethanol, 5 m of THF, 2 ml of water and 1 ml of acetic

35

. acid. The reaction mixture was hydrogenated overnight and then filtered. The filtrate was

concentrated under reduced pressure. The residue was crystallized from methanol/acetone
and yielded 30 mg of (RS)-(4-carbamimidoyl-phenylamino)-[2-(2-hydroxy-ethoxy)-4,5-
dimethoxy-phenyl}-acetic acid as a colourless crystalline solid.

Example 27
27.1
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6.2 ml of methyl acrylate, 25 ml of triethylamine, 270 mg of Pd(OAc); and 1.5 g of tri-(o-
tolyl)-phosphine were added to a solution of 14.7 g of 6-bromoveratraldehyde in 100 ml of
dimethylacetamide. The reaction mixture was heated for 4 hours to 110°C, then left to
cool to room temperature and poured into a mixture of ethyl acetate and water.. The crude
product was extracted and purified by chromatography on silica gel and yielded 10.8 g of
methyl (E)-3-(2-formyl-4,5-dimethoxy-phenyl)-acrylate as a yellow solid.

27.2

1.1 g of Mg powder were added to a solution of 1.15 g of the compound obtained in
Example 27.1 in 20 ml of methanol. The reaction mixture was stirred at room temperature
for 2 hours, treated with 25 ml of 3N HCI and extracted with ethyl acetate. The crude
product was purified by chromatography on silica gel and yielded 776 mg of methyl 3-(2-
hydroxymethyl-4,5-dimethoxy-phenyl)-propionate as a yellow oil.

273

1.5 mg of MnO, were added to a solution of 812 mg of the cothpound obtained in Example . -

27.2in 15 ml of 1,2-dichloroethane. The reaction mixture was stirred for 3 hours at 50°C,
then filtered and concentrated. The residue was purified by chromatography on silica gel
and yielded 671 mg of methyl 3-(2-formyl-4, 5-d1methoxy-phenyl)-propmnate asa-

colourless resin.

274

In analogy to Example 1.1, the compound obtained in Example 27.3 was reacted with 4-
aminobenzonitrile and benzyl isonitrile to give methyl (RS)-3-{2-[(4-cyano-
phenylamino)—methoxycarbonyl-méthyl]-4,5-dimethoxy-phenyl] -propionate. In analogy
to Example 1.2 and 1.3, the compound obtained was then converted via (RS)-3-[2-.
[carboxy-(4-cyano-phenylamino)-methyl]-4,5-dimethoxy-phenyl] -propionic acid into
(E)- and/or (Z)-(RS)-3-[2-[carboxy-[4-(N-hydroxycarbamimidoyl)-phenylamino]-
methyl]-4,5-dimethoxy-phenyl]-propionic acid.

Example 28

In analogy to Example 3, the compound obtained in Example 27.4 was converted into
(RS)-3-[2-{(4-carbamimidoyl-phenylamino)-carboxy-methyl]-4,5-dimethoxy-phenyi}-
propionic acid.
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Exam le 29

In analogy to Emmple 27, 2-bromo-3,5- dunethoxy—benzaldehyde (J. Org Chem. (1983),
48, 1941) was converted.lpto methyl (E)-3-(2-formyl-4,6-dimethoxy-phenyl)-acrylate.

292 L
160 mg of pallad.lum/carbon (10%) were added to a solution of 3.7 g of the compound
obtained in Example 29.1 in 60 ml THE. The reaction mixture was hydrogenated for

5 hours, then filtered and concentrated The residue was punﬁed by chromatography on
silica gel and yielded methyl 3- (2-hydroxymethyl—4,6 dxmethoxy-phenyl)-proplonate asa

-colourless oil.

293 . s |
In analogy to Bxample 27.3, the compound obtained in Example 29.2 was converted into

-methyl 3- (2—formyl-4 6—d1methoxy—pheny1) -proplonate

- 294

- . In analogy to Example 1. l, the compound obtained in Example 29.3 was reacted mth 4-

20

30

35

. aminobenzonitrile and benzyl isonitrile to give methyl (RS)73- [2-[(4-cyano- - .

phenylamino)-methoxycarbonylfmethyl] -4,6—dimethoxy-phenyl]-propionate. In analogy
to Example 1.2 and 1.3, this compound was then converted via (RS)-3-[2-[carboxy-(4-
cyano-phenylamino)-methyl] 4,6-dimethoxy-phenyl]-propionic acid into (E)- and/or
(Z)-(RS)-3- [2-[carboxy-[4-(N-hydroxycarbanmmdoyl)—phenylammo]-methyl]-4 6-
dmxethoxy—phenyl] —proplomc acid.

Example30

In analogy to Example 3, the compound obtained in Example 29.4 was converted into
(RS)-3-[2-[(4-carbamimidoyl-phenylamino)-carboxy-methyl]-4,6-dimethoxy-phenyl} -
propionic acid.

Example 31
31.1 '

6.27-g of tert-butyl dnnethylsxlyl chloride, 6.63 ml of tnethylamme and 270 mg of

imidazole were added to a solution of 10 g of diethyl 5-(hydroxymethyl)isophthalate in
100 m! of DMF. The reaction ixture was stirred at room temperature for 4 hours and
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worked up by extraction;: The silylated crude product was dissolved in 150 ml of THF.
The solution obtained was treated with 17.8 g of LiBH,. The reaction mixture was stirred
at 40°C overnight. Then, saturated NH,Cl solution was cautiously added at 0°C. The
crude producty was isolated by extraction and purified by chromatography on silica gel
and yielded 4.93 g of tert-butyl-(3,5-dimethoxy-benzyloxy)-dimethyl-silane and 5.31 g of
ethyl 3-(tert-butyl-dimethyl-silanyloxymethyl)-5-hydroxymethyl-benzoate.

31.2

0.64 ml of oxalyl chloride was added at -60°C to a solution of 0.76 ml of dimethyl.
sulphoxide in 10 ml of CH,CL. After 5 minutes 2 g of ethyl 3-(tert-butyl-dimethyl-
silanyloxymethyl)-5-hydroxymethyl-benzoate (Example 31.1) in 20 ml of CH,Cly were -
addded over 5 minutes in a manner such that the temperature did not exceed -60°C. After . .
15 minutes 4.295 m triethylamine were added. The reaction mixture was left too warm to
room temperature and was worked up by extraction and yielded 2.0 g of ethyl 3-(tert-
butyl-dimethyl-silanyloxymethyl)-5-formyl-benzoate. S :

313 : .

In analogy to Example 1, the compound obtained [in] Example 31.2 was reacted with 4-- -
aminobenzonitrile and benzyl isonitrile to give ethyl (RS)-3-[(4-cyano-phenylamino)- =
methoxycarbo_nyl-methyl]-5~hydroxymethyl-benzoate. This compound was then-
converted via (RS)-3-[carboxy-(4-cyano-phenylamino)-methyl] -5-hydroxymethyl- "
benzoic acid into (E)- and/or (Z)-(RS)-3-[carboxy-[4-(N- hydroxycarbanum1doyl)-
phenylamino]-methyl]-5-hydroxymethyl-benzoic acid.

Example 32
32a
In analogy to Example 3, the compound obtained in Example 31.3 was converted into

(_RS)-3-[(4—carb_a1hirnidoyl-phenylamino)-carboxy‘me'ﬂayl] -5-hydroxymethyl-benzoic

acid.

32 .b

0.42 ml of thionyl chloride was added to a solution of 0.2 g of the compound obtained in
Example 32.a. The reaction mixture was stirred at room temperature overnight and then
conecentrated. The residue was treated with diethyl ether and yielded 0.157 g of methyl
(RS)-3-[(4-carbamimidoyl-phenylamino)-methoxycarbonyl-methyl]-5-hydroxymethyl-
benzoate hydrochloride (1:1).



15

WO 00/35858 PCT/EP99/09520
40

Example 33
33.1 o .

" In analogy to Example 31.2, tert-butyl-(3 5-d1methoxy-benzyloxy) ~dimethyl-silane

(Example 31.1) was converted into 3 :-I:us-(tert-butyl~dlmethyl-sxlanyloxymethyl)-
benzaldehyde. : S :

332

In analogy to Example 1, the compound obtained in Example 33.1 was reacted with 4-
aminobenzonitrilé and benzyl isonitrile to give methyl (RS)-(3,5-bis-hydroxymethyl-
phenyl)- (4—cyano-phenylannno) -acetate, This compound: was converted via (RS)-(3,5-

' b1s-hydroxymethy1—phenyl) -(4-cyano-phenylamino)- acetic acid into (E)- and/or (Z)-(RS)-
(3, 5-bls-hydroxymethy1—phenyl) [4-(N-hydroxycarbamxm1doyl)—pheny1armno]-aceuc

acid.

" ‘Bxample34 -

* Tn analogy to Examiple 3, the cdr'ﬁfi'ouhd obtained in Example 33.2 was converted into

20 -

25

30

'(R'S)Q(S-,S'-bi's'-hydroxyrfi_e‘ihjrl-ph'enyl)-(4- carﬁan'ﬁr'rﬁdoyl-p,henylamino)-acetic acid..

The following compounds were prepéred in émalbgjr to E.lta',rfhple'l:

“a) (E)- and/or (Z)-(RS)-(3,4-Dipropoxy-pheényl)-[4-(N-hydroxycarbamimidoy})-phenyl-

amino]-acetic acid; MS: 402 (M+H");

froin 3,4-d i-n-propoxy—Bénzaldéhyde via methyl (RS)- (4-c3ranb-pheny1amino) (3 4-
dxpropoxy—phenyl)—acetate and (RS)- (4-cyano-pheny1ammo) (3 4-d1propoxy-phenyl)~
acetic acid;

b) (RS)-(3,4-dﬁsopropoxy7ph¢nyl)-[4-(N—hydroxymrbaminﬁdoyl)-phenyla.mino]-acetic
acid; MS: 402 (M+H"); i
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from 3,4-diisopropoxy-benzaldehyde via methyl (RS)-(4<cyano-phenylamino)-(3,4-
diisopropoxy-phenyl)-acetate and (RS)-(4-cyano-phenylamino)-(3,4-diisopropoxy-
phenyl)-acetic acid;

c) (RS)-(3,5-diisopropoxy-phenyl)-[4-(N-hydroxycarbamimidoyl)-phenylamino)-acetic
acid; MS: 402 (M+H");

from 3,5-diisopropoxy-benzaldehyde via methyl (RS)-(4-cyano-phenylamino)-(3,5-
diisopropoxy-phenyl)-acetate and (RS)-(4-cyano-phenylamino)-(3,5- dnsopropoxy—

phenyl)-acetic acid;

d) (RS)-[4-(N-hydroxycarbamimidoyl)-phenylamino]-(4-methoxy-3 -propoxy-phenyl)-

acetic acid; MS: 372 (M+H™);

from 3-propoxy-4-methoxy-benzaldehyde via methyl (RS)-(4-cyano-phenylamino)-(4- -
methoxy-3-propoxy-phenyl)-acetate and (RS)-(4-cyano-phenylamino)- (4-methoxy-3- -
propoxy-phenyl)-acetic acid;

e) (RS)-[4- (N—hydroxyearbam1m1doyl)-phenylarmno] (4-1sopropoxy-3-methoxy—phenyl)- '
acetic acid; MS: 374 (M+H™");

from 4-isopropoxy-3-methoxy-benzaldehyde via methyl (RS)-(4-cyano-phenylamino)-(4-
isopropoxy-3-methoxy-phenyl)-acetate and (RS)-(4-cyano-phenylamino)-(4-isopropoxy-
3-methoxy-phenyl)-acetic acid;

- ) (E)- and/or (Z)-(RS)-[4-(N-hydroxycarbamimidoyl)-phenylamino]-naphthalen-2-yl-

acetic acid; MS: 336 (M+H™);

from 2-naphthaldehyde via methyl (RS)-(4-cyano-phenylamino)-naphthalen-2-yl-acetate
and (RS)-(4-cyano-phenylamino)-naphthalen-2-yl-acetic acid.

-Example 36

The following amidines were prepared in analogy to Example 3 from the amidoximes
prepared in Example 35:
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a) (RS)-(4-Carbamimidoyl-phenylamino)-(3,4-dipropoxy-phenyl)-acetic acid;
MS: 386 (M+H");

b) (RS)-(4-carbamimidoyl-phenylamino)-(3,4-diisopropoxy-phenyl)-acetic acid; MS: 386
(M+H");

c) (RS)-(4-carbamimidoyl-phenylamino)-(3,5-diisopropoxy-phenyl)-acetic acid;
MS: 386 (M+H");

d) (RS)-(4-carbamimidoyl-phenylamino)-(4-methoxy-3-propoxy-phenyl}-acetic acid;
MS: 358 (M+H");

e).(RS)-(4-carbamimidoyl-phenylamino)- (4-.isopropoxy-3—methoxy—phenyl)-acetic acid;
MS: 358 (M+H™);

f) (Rs)_.-(4-carbamimidoyl-phenylamino)-naphthalen-z-yl-acetic acid;
MS: 320 (M+H").

a) Methyl (RS)-[4—(N—hydi’oxycarbamimidoyl)—phenylaniino]-(6-methoxy-_naphthalen—2-

_ yl)-acetate was obtained from 6-methoxy-2-naphthaldehyde via methyl (RS)-(4-cyano-

phenylamino)-(6-methoxy-naphthalen-2-yl)-acetate in analogy to Example 1.3.

b) The methyl ester was hydrolyzed in analogy to Example 1.2 and yielded (E)- and/or (Z)-
(RS)-[4-(N-hydroxycarbamimidoyl)-phenylamino]- (6-methoxy-naphthalen-2-yl)-acetic
acid; MS: 366 (M+H")

Example 38 .

The amidoxime obtained in Example 37a was hydrolyzed in analogy to Example 3 and
yielded (RS)-(4-carbamimidoyl-phenylamino)-(6-methoxy-naphthalen-2-yl)-acetic acid,
MS: 350 (M+H").
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-‘Example 39 .
39.1
In analogy to Example 1.1, from 3-benzyloxybenzaldehyde and 4-aminobenzonitrile there
was obtained methy] (RS)- (3-benzyloxy-phenyl) (4-cyano-phenylamxno)—acetate MS: 373
(M+H)".

39.2

Hydrogen chloride was introduced into a solution of 2.01 g of methyl (RS)- (3-benzyloxy—
phenyl)-(4-cyano-phenylamino)-acetate in 25 ml of methylene chloride and 5 ml of -
methanol at 0°C during 75 min. The solution was held for 23 hrs. at 4°C and thereafter

-evaporated in a vacuum. The residue was treated in 20 ml of methanol with 1.66 g of -

ammonium acetate and boiled at reflux for 3.5 hrs. The solution was evaporatedina
vacuum and the residue was taken up in 95 ml of methylene chloride, 75 ml of waterand .-
19 ml of saturated sodium carbonate solution, treated with 3.1 g of di-tert.-butyl. - . -
dicarbonate and stirred vigorously for 3.5 hrs. at 20°C. After extraction and
chromatography on silica gel there was obtained methyl (E)/ Z)-(RS)-(3-benzyloxy-
phenyl)-[4- (tert-butoxymrbonylammo-tert-butoxycarbonylunmo-methyl)-
phenylamino]-acetate as a yellow foam. MS: 590 (M+H)".

39.3 :
655 mg of methyl (E)/(Z)-(RS)-(3-benzyloxy-phenyl)- [4-(tert-butoxycarbonyldmino-tert- -
butoxycarbonylimino-methyl)-phenylamino]-acetate were treated in 3 ml of methylene
chloride with 3 ml of trifluoroacetic acid and left to stand for 50 min. at room temperature.
The solution was evaporated in a vacuum and the residue was chromatographed on silica
gel. There were obtained 440 mg of .methyl (RS)-(3-benzyloxy-phenyl)-(4-carbamimidoyl-
phenylamino)-acetate trifiluoroacetate, m.p. 162°C, MS: 390 (M+H)*. : '

39.4

In analogy to Example 70, from methyl (RS)-(3-benzyloxy-phenyl)-(4-carbamimidoyl-
phenylamino)-acetate trifluoroacetate there was obtained (RS)-(3-benzyloxy-phenyl)-(4-
carbamimidoyl-phenylamino)-acetic acid, m.p. 306°C, MS: 376 (M+H)".

Example 40
40.1

In analogy to Example 1.1, from 2-(ethoxycarbonylmethoxy)benzaldehyde, 4-amino-
benzonitrile, toluene-4-sulphonyl methyl isocyanide and BF3OEt; in ethanol there was
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obtained ethyl (RS_)-(4-cyano-pheny’lamino)-(2-ethoxycarbonylmethoxy—phenyl)-acetate,
m.p. 108°C, MS: 383 (M+H)".

. 40.2 : :

Hydrogen chloride was introduced into a solution of 1.5 g of ethyl (RS)-(4-cyano-phenyl-
amino)-(2-ethoxycarbonylmethoxy-phenyl)-acetate in 20 ml of chloroform and 4 ml of
ethanol at 0°C during one hour. After 6 hrs. room temperature the solution was evapor-
ated and the residue was treated in 15 ml of ethanol with 1.2 g of ammonium acetate and
boiled at reflux for 3.5 hrs. The reaction mixture was evaporated and the residue was
treated in 35 ml of methylene chloride, 17 ml of water and 17 ml of saturated sodium
bicarbonate solution with 916 mg of di-tert.-butyl dicarbonate and stirred vigorously for
2 % hrs. at room temperature. After extraction and chromatography on silica gel there

~were obtained 1.7 g of ethyl (RS)-[4-(tert-butoxycarbonylamino-imino-methyl)-

phenylamino]-(2-ethoxycarbonylmethoxy-phenyl)-acetate as a white foam. MS: 500
(M +H)+. - . o . ’

40.3 R

499 mg of ethyl (RS)-{4-(tert-butoxycarbonylamino-imino-methyl)-phenylamino)-(2-

- - .ethoxycarbonylmethoxy-phenyl)-acetate were treated in 14 ml of THF with 2 ml of IN.

20

30

35

41.1 : .

LiOH, adjusted to pH 4 after 4 hrs. with 2 ml of 1N HCl and evaporated in a vacuum. -
From acetonitrile-water there were obtained 182 mg of (RS)-(4-carbamimidoyl-phenyl-

. amino)-(2-carboxymethoxy-phenyl)-acetic acid, m.p. 223°C, MS: 344 (M+H)".

" Example 41 -

In analogy to Example 1.1, from 2,5-dimethoxybenzaldehyde and 4-aminobenzonitrile
there was obtained methyl (RS)-(4-cyano-phenylamino)-(2,5-dimethoxy-phenyl)-acetate,
MS: 327 (M+H)".

41.2 : - : :
Analogously to Example 1.2 there was obtained therefrom (RS)-(4-cyano-phenylamino)-
(2,5-dimethoxy-phenyl)-acetic acid, MS: 312 (M)".

413
This was converted analogously to Example 1.3 into (Z)-(RS)-(2,5-dimethoxy-phenyl)-[4-
(N-hydroxycarbamimidoyl)-phenylamino)-acetic acid, MS: 346 (M+H)". .
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414

555 mg of (Z)-(RS)-(2,5-dimethoxy-phenyl)-[4-(N-hydroxycarbamimidoyl)-phenyl-
amino]-acetic acid were stirred under hydrogen in 8 ml of acetic acid and 16 ml of water in
the presence of Raney-nickel. After the addition 13 ml of acetic acid the solution was-
filtered clear and evaporated in a vacuum. The residue was triturated in water and then in
methanol, filtered off under suction and dried. There were obtained 404 mg of (RS)-(4-
carbamimidoyl-phenylamino)-(2,5-dimethoxy-phenyl)-acetic acid, m.p. 310°C, MS: 330
(M+H)+

‘Example 42
42.1

In analogy to Example 52.1, from 5-benzyloxy-2-hydroxy-benzaldehyde and éthyl
bromoacetate there was obtained ethyl (4- benzyloxy—2-formyl-phenoxy)-acetate, m. p
65°C, MS: 314 )™

422

From ethyl (4-benzyloxy-Z-formyl-phenoxy) acetate and 4-aminobenzonitrile there was:
obtained in ethanol analogously to Example 1.1 ethyl (RS)-(5-benzyloxy-2-ethoxy- - - - -
carbonylmethoxy-phenyl)- (4-cyano-pheny1armno) acetate as a yellow resin; MS: 489 .
(M+H)". o

423

1.7 g of ethyl (RS)-(5-benzyloxy-2-ethoxycarbonylmethoxy-phenyl)-(4-cyano-phenyl-
amino)-acetate, 1.13 ml of diethyl dithiophosphate and 4 ml of ethanol were heated for 2
hrs. to 60°C. The reaction mixture was diluted with ethyl acetate, washed with saturated
sodium hydrogen carbonate solution, water and saturated sodium chloride solution, dried
and evaporated in a vacuum. Chromatography on silica gel gave 1.6 g of ethyl (RS)-(5-
benzyloxy—2-ethoxycarbonylmethoxy-phenyl) (4.thxocarbamoyl-phenylammo) -acetate,
m.p. 166°C, MS: 523 (M+H)".

424

L.6 g of ethyl (RS)-(5-benzyloxy-2-ethoxycarbonylmethoxy-phenyl)-(4-thiocarbamoyl-
phenylamino)-acetate, 25 ml of acetone and 1.95 ml of methyl iodide were stirred for

3.5 hrs. at 40°C. The solution was evaporated and the residue was immediately dissolved in
ethanol, treated with 0.18 ml of acetic acid and 720 mg of ammonium acetate and heated
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for 1.5 hrs. to 60°C. The reaction mixture was evaporated in a vacuum, treated in 27 mi of
methylene chloride, 14 ml of water and 14 ml of saturated sodium hydrogen carbonate

~ solution 740 mg of di-tert-butyl dicarbonate and stirred vigorously for 5 hrs. at room

temperature. Extraction and chromatography on silica gel gave 1.4 g of ethyl (RS)-(5-
benzyloxy-2-ethoxycarbonylmethoxy-phenyl)-[4-(tert-butoxycarbonylamino-imino-
methyl)-phenylamino]-acetate as a white foarn; MS: 606 (M+H)*.

42.5 : .

In analogy to Example 40.3 and neutralmanon of the mixture with acetic acid there was
obtained from ethyl (RS)-(5-benzyloxy-2-ethoxycarbonylmethoxy-phenyl)- [4-(tert-
butoxycarbonylamino-imino-methyl)-phenylamino]-acetate, after evaporation of the
solvent in a vacuum, (RS)-(5-benzyloxy-2-hydroxycarbonylmethoxy-phenyl)-{4-(tert-

- butoxycarbonylamino-imino-methyl)-phenylamino]-acetic acid. This was dissolved in
.- methylene chloride-TFA 1:1 and stirred for 1.5 hrs. at room temperature. The solution

was evaporated, the residue in water was adjusted to pH 8 with ammonia and the solution -

- was again evaporated. The (RS)-(5-benzyloxy-2-carboxymethoxy-phenyl)-(4-
. carbamimidoyl-phenylamino)-acetic acid crystallized from water and, for punﬁcatmn,
* triturated several times in ethanol; m.p. 258°C, MS: 450 (M+H)".

Example 43

Inanalogy to Example 42.2, from ethyl (2-formyl-4-methoxy-phenoxy)-acetate and 4-

. aminobenzonitrile there was obtained ethyl (RS)-(4-cyano-phenylamino)-(2-ethoxy-

car_bonylmethoxy—5-methoxy—pheny1)-a_cetate; MS: 413 (M+H)".

43. 2 .
In a similar manner to that described in Example 40.2, from ethyl (RS) -(4-cyano-phenyl-
amino)-(2-ethoxycarbonylmethoxy-5-methoxy-phenyl)-acetate there was obtained ethyl

- (RS)-[4-(tert-butoxy carbonylamino-imino-methyl)-phenylamino}-(2-ethoxycarbonyl-

30

35

methoxy-5-methoxy-phenyl)-acetate; MS: 530 (M+H)". .

433

In analogy to Example 1.2 there was obtained therefrom (RS)-[4-(tert-butoxycarbonyl-
amino-imino-methyl)-phenylamino]-(2-carboxymethoxy-5-methoxy-phenyl)-acetic acid.

434
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356 mg of (RS)-[4-(tert-butoxy carbonylamino-imino-methyl)-phenylamino]-(2-carboxy-
methoxy-5-methoxy-phenyl)-acetic acid were stirred in 3.7 ml of methylene chloride and
3.7 ml of TFA for one hour. The reaction mixture was evaporated in a vacuum and the
residue was chromatographed on silica gel with ethyl acetate-acetone-water-acetic acid
(6:2:1:1). From ethyl acetate-acetone-water-acetic acid (12:2:1:1) there was obtained
crystalline (RS)-(4-carbamimidoyl-phenylamino)-(2-carboxymethoxy—5-methoxy—
phenyl)-acetic acid, m.p. 213°C. MS: 374 (M+H)".

_ e 44
44.1

In analogy to Example 50.1, from 5-ethoxy-2-hydroxy-benzaldehyde and ethyl bromo- -
acetate there was obtained ethyl (4-ethoxy-2-formyl-phenoxy)-acetate. M.p. 61-62°C, MS:
252 (M)™. : :
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44.2

Analogously to Bxample 50.2, from ethyl (4-ethoxy-2- formyl-phenoxy)—acemte and 4-
aminobenzonitrile with 2-morphohnoethyl isocyanide and BF;OEt; in ethanol there was
obtained ethyl (RS)-(4-cyano-phenylamino)-(5- ethoxy-z-ethoxycarbonylmethoxy-
phenyl)-acetate, MS: 427 (M+H)".

443

In a similar manner to that described in Example 40.2, from ethyl (RS)-(4-cyano-phenyl-
amino)-(5-ethoxy-2-ethoxycarbonylmethoxy-phenyl)-acetate there was obtained ethyl
(RS)-[4-(tert-butoxy carbonylamino-imino-methyl)-phenylamino]-(5-ethoxy-2-ethoxy- -
carbonylmethoxy-phenyl)-acetate. MS: 544 (M+H)*.

444

617 mg of ethyl (RS)-[4-(tert-butoxycarbonylamino-imino-methyl)- phenylamino]-(5-
ethoxy-2-ethoxycarbonylmethoxy-phenyl)-acetate were treated in 15.8 ml of THF with
2.26 ml of 1N LiOH and stirred for 3 hrs. at room temperature. The reaction mixture was
adjusted to pH 7 with TFA and evaporated in a vacuum. The residue was dissolved in 4.5
ml of methylene chloride and 4.5 ml of TFA and, after 1 hr. evaporated in a vacoum. The
residue was dissolved in water and again evaporated, then neutralized in MeOH with
ammonia. The (RS)-(4-carbamimidoyl-phenylamino)-(2-carboxymethoxy-5-ethoxy-
phenyl)-acetic acid crystallized from MeOH and was purified by trituration in ethyl .
acetate-acetone-water-acetic acid (12:2:1:1); m.p. 241°C, MS: 388 (M+H)".

Example 45
45.1
2.49 g of 5-ethoxy-2-hydroxy-benzaldehyde, 2.7 ml of ethyl 5-bromovalerate, 15 ml of
DMSO, 3.1 g of K;CO; and 75 mg of KI were stirred for 2.5 hrs. at 55°C. After working up
and chromatography on silica gel there were obtained 4.7 g of ethyl 5-(4-ethoxy-2-formyl-
phenoxy)-pentanoate, MS: 294 (M)™.

45.2

In analogy to Example 40.1, from ethyl 5-(4-ethoxy-2-formyl-phenoxy)-pentanoate and 4-
aminobenzonitrile there was prepared ethyl (RS)-5-{2-[(4-cyano-phenylamino)-ethoxy-
carbonyl-methyl] -4-ethoxy-phenoxy}-pentanoate; m.p. 80-81°C. MS: 469 (M+H)™.
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45.3

In analogy to Example 40.2 there was obtained therefrom ethyl (RS)-5-(2-{[4-(tert-
butoxycarbonylamino-imino-methyl)-phenylamino}- eﬁxoxymrbonyl-methyl}-é:—ethoxy—
phenoxy)-pentanoate. MS: 586 (M+H)".

45.4

In a similar manner to that described in Example 44.4 there was obtained therefrom (RS)-
5-{2-[(4-carbamimidoyl-phenylamino)-carboxy-methyl]-4- ethoxy-phenoxy} -pentanoic
acid, m.p. 260°C ‘MS: 428 (M HY.

Example 46
46.1
In analogy to Example 45.1, from 5-ethoxy-2-hydroxybenzaldehyde and 2—bfomethyl :
methyl ether there was prepared 5-ethoxy-2—(2-methoxy—ethoxy)-benza1dehyde MS 224
M) '

46.2 S

In analogy to Example 1.1, from 5-ethoxy-2-(2-methoxy-ethoxy)-benzaldehyde, 4-amino-
N-hydroxy-benzamidine, 2-morpholinoethyl isocyanide and BF3OFEt; in MeOH there was :
prepared methyl (E)/(Z)-(RS)- [5-ethoxy-2- -(2-methoxy-ethoxy)-phenyl]-[4- (N-hydroxy- o
carbamumdoyl) phenylammo]-acetate MS: 418 (M+H)*. '

46.3 : .

The methyl (E)/(Z)-(RS)-[5-ethoxy-2-(2-methoxy-ethoxy)-phenyl]- [4- (N-hydroxy-
carbamimidoyl)-phenylamino]-acetate was saponified in THF with 1IN LiOH to give
(E)/(Z)-(RS)-[5-ethoxy-2-(2-methoxy-ethoxy)-phenyl]- (4-(N-hydroxycarbamimidoyl)-
phenylamino]-acetic acid. The reaction mixture was neutralized with acetic acid, the
solution was evaporated and the crude product was used in 46.4.

46.4

In analogy to Example 50.5 there was obtained therefrom (RS)-(4-carbamimidoyl-phenyl-
amino)-[5-ethoxy-2-(2-methoxy-ethoxy)-phenyl]-acetic acid. The crude product was
triturated in water-MeOH 1:1 filtered off under suction and dried; m .p- 275°C, MS 388
(M+H)".
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Example 47
47.1 : o
Analogously to Example 52.1, from S-ethoxy-z-hydroxybenzaldehyde and methyl 3-
bromomethylbenzoate there was prepared methyl 3-(4-ethoxy-2-formyl-phenoxymethyl)-
benzoate; m.p. 67-69°C, MS: 314 (M)™.

47.2

Analogously to Example 52.2, from methyl 3- (4-ethoxy-2 formyl- phenoxymethyl)-
benzoate and 4-aminobenzonitrile in MeOH there was obtained methyl (RS)-3-{2-[(4-
cyano-phenylamino)-methoxycarbonyl-methyl] -4-ethoxy-phenoxymethyl}-benzoate. MS:
475 (M+H)".

47.3 : : : : :

In analogy to Example 50.3, from methyl (RS) 3- {2¢[(4-cyano-phenylammo)-methoxy—
carbonyl-methyl] -4-ethoxy-phenoxymethyl}-benzoate there was obtained methyl (E)/(Z)-
(RS)-3-(4-ethoxy-2-{[4-(N-hydroxycarbamimidoyl)-phenylamino}-methoxycarbonyi-
methyl}-phenoxymethyl)-benzoate. MS: 508 (M+H)™.

..474

20

30

35

_Analogously to Example 46 3, from methyl (E)/(Z) (RS) 3-(4—ethoxy-2 {[4—(N—hydroxy- :

carbamimidoyl)-phenylamino]-methoxycarbonyl-methyl}-phenoxymethyl)-benzoate -
there was prepared (E)/(Z)-(RS)-3-(4-ethoxy-2-{ [4-(N-hydroxycarbamimidoyl)-
phenylanﬁno]-carboxy-memyl}-phenoxymethyl)-benzoic acid.

475

. Analogously to Example 50.5 there was. prepared therefrom (RS) 3- {2 [(4—mrbam1m1doy1-

phenyla;nmo)-qarboxy—methyl]-4—ethoxy-phe_noxymethyl}-ben201c acid. The crude
product was triturated in water and then in ethanol; m.p. 260°C, MS: 464 (M+H)". -

Example 48
48.1 :
In analogy to Example 45.1, from S-ethoxy-Z-hydroxy-benzaldehyde and chloroacetamide
there was prepared 2- (4-ethoxy-z-formyl-phenoxy)-acetannde, p- 127-129°C, MS: 223

(1708
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48.2
In analogy to Example 1.1, from 2-(4-ethoxy-2-formyl-phenoxy)-acetamide, 4-amino-

- benzonitrile, 2-morpholinoethyl isocyanide and BF;OEt; in methanol there was obtained
methyl (RS)-(2-carbamoylmethoxy-5-ethoxy-phenyl)-(4-cyano-phenylamino)-acetate as
a white foam; MS: 384 (M+H)". :

483

In analogy to Example 1.3, from methyl (RS)-(2-carbamoylmethoxy-5-ethoxy-phenyl)-(4-
cyano-phenylamino)-acetate, hydroxylamine hydrochloride and triethylamine in methanol
there was prepared methyl (Z)-(RS)-(2-carbamoylmethoxy-5-ethoxy-phenyl)-[4-(N-
hydroxycarbamimidoyl)-phenylamino]-acetate, m.p. 175°C, MS: 417 (M+H)*.

48.4

305 mg of ethyl (Z)-(RS)-(2-carbamoylmethoxy-5-ethoxy-phenyl)- [4-(N-hydroxy-
carbamimidoyl)-phenylamino]-acetate were treated in 8 ml of methanol-acetic acid (1: 1)
with Raney-nickel and stirred under hydrogen. The reaction mixture was filtered, o
evaporated in a vacuum and, for purification, the residue was triturated in acetonitrile,
There were obtained 265 mg of methyl (RS)-(4-carbamimidoyl-phenylamino)-(2-
carbamoylmethoxy-5-ethoxy-phenyl)-acetate; m.p. 200°C (dec.), MS: 401 (M+H)".

48.5 o : -
The methyl (RS)-(4-carbamimidoyl-phenylamino)-(2-carbamoylmethoxy-5-ethoxy- -
phenyl)-acetate was saponified in THF with 1N LiOH to give (RS)-(4-carbamimidoyl-
phenylamino)-(2-carbamoylmethoxy-5-ethoxy-phenyl)-acetic acid and purified by
trituration in water and dilute ammonia; m.p. 266°C, MS: 387 (M+H)".

le 49
49.1 _ .
In analogy to Example 50.1, from 5-(benzyloxy)-2-hydroxybenzaldehyde there was
prepared 5-benzyloxy-2-(2-hydroxy-ethoxy)-benzaldehyde, m.p. 83°C, MS: 272 (M)*.

49.2

In analogy to Example 1.1, from 5-benzyloxy-2-(2-hydroxy-ethoxy) -benzaldehyde, 4-
aminobenzonitrile, 2-morpholinoethyl isocyanide and BF;OFt; in methanol there was
obtained methyl (RS)-[5-benzyloxy-2- (2-hydroxy—ethoxy)-phenyl] (4—cyano-phenyl-
amino)-acetate, MS: 433 (M+H)". '
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493 o .

Catalytic hydrogenation of methyl (RS)-[5-benzyloxy-2-(2-hydroxy-ethoxy)-phenyl]-(4-
cyano-phenylamino)-acetate on Pd/C in ethyl acetate-ethanol gave methyl (RS)-(4-cyano-
phenylamino)-[5-hydroxy-2-(2-hydroxy-ethoxy)-phenyl]-acetate, MS: 343 (M+H)".

494
In analogy to Example 64.1, from methyl (RS)-(4-cyano-phenylamino)- [5-hydroxy-2-(2-

. hydroxy-ethoxy)-phenyl]-acetate and ethyl bromide in the presence of sodium iodide in

DMEF there was prepared methyl (RS)-(4-cyano-phenylamino)-[5-ethoxy-2-(2-hydroxy-
ethoxy)-phenyl]-acetate; MS: 370 (M)".

495

In analogy to Example 1.3, from methyl (RS)-(4-cyano-phenylamino}-[5-ethoxy-2-(2-
hydroxy-ethoxy)-phenyl]-acetate, hydroxylamine hydrochloride and triethylamine in
methanol there was prepared methyl (RS)-(E/Z)-[5-ethoxy-2-(2-hydroxy-ethoxy)-

phenyl]-{4-(N-hydroxycarbamimidoyl)-phenylamino]-acetate, MS: 404 (M+H)":

496 - - o
In analogy to Example 48.4, from methyl (RS)-(E/Z)-[5-ethoxy-2-(2-hydroxy-éthoxy)-

phenyl]-{4-(N-hydroxycarbamimidoyl)-phenylamino]-acetate there was obtained methyl
(RS)-(4-carbamimidoyl-phenylamino)-[5-ethoxy-2-(2-hydroxy-ethoxy)-phenyl]-acetate -

acetate; m.p. 183°C, MS: 388 (M+H)".

49.7

In analogy to Example 48.5, from methyl (RS)-(4-carbamimidoyl-phenylamino)-[5-

ethoxy-2-(2-hydroxy-ethoxy)-phenyl]-acetate acetate there was prepared (RS)-(4-

carbamimidoyl-phenylamino)- [5-ethoxy-2-(2-hydroxy-ethoxy)-phenyl]-acetic acid; m.p.

268°C, MS: 374 (M+H)". '
Example 50

50.1

2.5 g of 2-hydroxy-4-methoxybenzaldehyde, 6.8 g of K2CO3, 3.3 ml of chloroethanol and

33 ml of DMSO were heated for 8 hrs. to 80°C. Extraction with ethyl acetateand .. .

chromatography on silica gel with methylene chloride-acetone gave 2.1 g of 2-(2-hydroxy-.

ethoxy)-4-methoxy-benzaldehyde, m.p. 94°C, MS: 196 (M)".
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50.2

In analogy to Example 1.1, from 2- (2-hydroxy—ethoxy)-4-methoxy—benzaldehydc, 4-
aminobenzonitrile 2-morpholinoethyl isocyanide and BF;OEt; there was obtained methyl
(RS)-(4-cyano-phenylamino)-[2-(2-hydroxy-ethoxy)-4-methoxy-phenyl)-acetate. MS: 357
(M+H)“

- 503

In analogy to Example 1.3, from methyl (RS)- (4-cyano-phenylannno) ~-[2-(2-hydroxy-
ethoxy)-4-methoxy-phenyl]-acetate, hydroxylamine hydrochloride and triethylamine in
methanol there was obtained methyl (Z)-(RS)-[4-( N-hydroxycarbamimidoyl)-phenyl-
amino)-[2-(2-hydroxy-ethoxy)-4-methoxy-phenyl]-acetate. M.p. 92°C, MS: 390 (M+H)".

50 4
The methyl (Z)-(RS)- [4-(N-hydroxycarbannm1doyl)—phenylam1no] {2-(2-hydroxy-

ethoxy)-4-methoxy-phenyl]-acetate was saponified in THF with 1N LiOH to give (Z)-

(RS)- [4-(N-hydroxycarbammudoyl)-phenylammo] [2-(2-hydroxy-ethoxy)-4~methoxy— o

: -phenyl] -acetic acid.

50.5 .
Analogously to Example 3, there was obtained therefrom in acetic acid-water (2:1) (RS)-

- (4-carbamimidoyl-phenylamino)-{2-(2-hydroxy-ethoxy)-4-methoxy-phenyl]-acetic acid

acetate (1:2). The crude product was chromatographed on silica gel 100 C18-reversed
phase with water-methanol (19:1) to (4:1) and then purified by chromatography an silica -
gel with ethy] acetate-acetone-water-acetic acid (12:2:1:1) to (6:2:1:1) and triturationin
acetonitrile, m.p. 205°C, MS: 360 (M+H)*.

. Example 51
51.1

In analogy to Example 50.1, from 4-benzyloxy-2-hydroxybenzaldehyde and 2-chloro-
ethanol there was obtained 4-benzyloxy-2-(2-hydroxy-ethoxy)-benzaldehyde; m. p- 95°C,
MS: 272 (M)*.

512 .
In analogy to Example 1.1, from 4-benzyloxy-2 -(2-hydroxy-ethoxy)-benzaldehyde, 4-
aminobenzonitrile, 2-morpholinoethyl isocyanide and BF;OEt; there was prepared methyl
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(RS)-[4-benzyloxy-2-(2-hydroxy-ethoxy)-phenyl]- (4-cyano-phenylammo)-acetate MS:
432 (M)".

51.3

-~ Analogously to Example 50.3, from methyl (RS)-[4-benzyloxy-2-(2-hydroxy-ethoxy)-

phenyl]-(4-cyano-phenylamino)-acetate there was prepared methyl (RS)-(E)/(Z)-[4-
benzyloxy-2-(2-hydroxy-ethoxy)-phenyl]- [4-(N-hydroxycarbamm1doyl)—phenylammo}-

 acetate; m.p. 90°C, MS: 466 (M+H)".

514

- Analogously to Example 50. 4, this was saponified in THF with 1N LiOH to give (RS)-

(E)/(Z)-[4-benzyloxy-2-(2-hydroxy-ethoxy)-phenyl] -[4-(N-hydroxycarbamimidoyl)-

. phenylamino]-acetic acid.

51 S
‘Analogously to Example 50.5 there was obtained therefrom (RS)- [4-benzyloxy-2 (2~

- hydroxy-ethoxy)-phenyl}-(4-carbamimidoyl-phenylamino)-acetic acid. The crude product
. crystallized from water and was purified by trituration in MeOH. MS: 436 (M+H)". -

| Example 52

. In analogy to Example 12.1 and addmon of 3 mol% KI, from 2-hydroxy-4, 5-d1methoxy—

30

35

benzaldehyde and methyl 3-bromomethyl-benzoate there was obtained methyl‘3-(2-
formyl-4,5-dimethoxy-phenoxymethyl)-benzoate. M.p. 144°C, MS: 330 (M)".

52 2

In analogy to Example 1.1, from methyl 3-(2-formyl-4,5- dlmethoxy-phcnoxymethyl)-
benzoate, 4-aminobenzonitrile, 2-morpholinoethyl isocyanide and BF;OEt, there was
obtained methyl (RS)-3- {2—[(4-cyano-phenylammo)-methoxycarbonyl—methyl] -4,5-
dlmethoxy-phenoxymethyl}-benzoate MS: 513 (M+Na)™. :

52.3

_ In analogy to Example 1.3, from methyl (RS)-3-{2-[(4-cyano-phenylamino)-methoxycar-

bonyl-methyl]-4,5-dimethoxy-phenoxymethyl}-benzoate in methanol there was obtained
methyl (Z)-(RS)-3-(2-{{4-(N-hydroxycarbamimidoyl)-phenylamino] -methoxycarbonyl-
methyl}-4,5-dimethoxy-phenoxymethyl)-benzoate, m.p. 173°C. MS: 524 (M+H)".
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Example 53
53.1
In analogy to Example 18.1, from 5-ethyl-2, 4-d1hydroxy-benzaldehyde, ethano), tripkenyl-
phosphine and diethyl azodicarboxylate there was prepared 4-ethoxy-5-ethyl-2-hydroxy-
benzaldehyde; MS: 194 (M)™.

53.2 S

In analogy to Example 45.1, from 4-ethoxy-5-ethyi-2-hydroxy-benzaldehyde and chloro-
acetamide there was prepared 2- (5-ethoxy-4-ethyl-2-formyl—phenoxy)-acetarmde m.p.
163-164°C, MS: 251 (M)". :

53.3

In analogy to Example 1.1, from 2-(5-ethoxy-4-ethyl-2-formyl-phenoxy)-acetamide, 4- -
aminobenzonitrile, 2-morpholinoethyl isocyanide and BFsOEt;, in methanol there was . .
obtained methyl (RS)-(2-carbamoylmethoxy-4-ethoxy-5-ethyl-phenyl)-(4-cyano-phenyl-
amino)-acetate; m.p. 150-152°C, MS: 412 (M+H)". - '

534 :

In analogy to Example 1.3, from methyl (RS)-(2-carbamoylmethoxy-4-ethoxy-5-ethyl- -
phenyl)-(4-cyano-phenylamino)-acetate, hydroxylamine hydrochloride and triethylamine
in methanol there was .prepared methyl (RS)-(E/Z)-(2-carbamoylmethoxy-4-ethoxy-5-
ethyl-phenyl)-{4-(N-hydroxycarbamimidoyl)-phenylamino]-acetate, m.p. 130-133°C; MS:
445 (M+H)*. ,

53.5 T

In analogy to Example 48.4, from methyl (RS)-(E/Z)-(2-carbamoylmethoxy-4-ethoxy-5-
ethyl-phenyl)-[{4-(N-hydroxycarbamimidoyl)-phenylamino]-acetate there was obtained
methyl (RS)-(4-carbamimidoyl-phenylamino)-(2-carbamoy1methoxy-4-ethoxy—5-ethyl-
phenyl)-acetate acetate; m.p. 230°C, MS: 429 (M+H)".

53.6 .

In analogy to Example 48.5, from methyl (RS)-(4-carbamimidoyl-phenylamino)-(2-carb-
amoylmethoxy-4-ethoxy-5-ethyl-phenyl)-acetate acetate there was prepared (RS)-(4-
carbaminﬁdoyl-phenylamino)-(2-carbamoyimé&noxy—4—ethoxy-s-ethyl-phenyl) -acetic
acid; m.p. 299°C, MS: 415 (M+H)".
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- Example34
54.1 ' '
In analogy to Example 50.1, from 4-ethoxy-5-ethyl-2-hydroxy-benzaldehyde there was
prepared 4-ethoxy-5-ethyl-2-(2-hydroxy-ethoxy)-benzaldehyde; MS: 238 (M)".

542
In analogy to Example 1.1, from 4-ethoxy-5-ethyl-2-(2-hydroxy-ethoxy)-benzaldehyde, 4-
aminobenzonitrile, 2-morpholinoethyl isocyanide and BFsOEt; in methanol there was

‘obtained methyl (RS)-(4-cyano-phéenylamino)- [4-ethoxy-5-ethyl—2 (2-hydroxy—ethoxy)-

phenyl]-acetate; MS: 399 (M+H)".

54.3
In analogy to Example 1.3, from methyl (RS)- (4—cyano-phenylamxno) [4-ethoxy-5- ethyl

- 2-(2-hydroxy-ethoxy)-phenyl}-acetate, hydroxylamine hydrochloride and triethylamine in

methanol there was preparéd methyl (RS)-(E/Z)-[4-ethoxy-5-ethyl-2-(2-hydroxy-ethoxy)-

i - phenyl]-[4-(N-hydroxycarbamimidoyl)-phenylamino]-acetate; MS: 432 (M+H)". - -

20

30

35

In analogy to Example 48.4, from methyl (RS)-(E/Z)-[4-ethoxy-5-ethyl-2-(2-hydroxy-
ethoxy)-phenyl}-[4-(N-hydroxycarbamimidoyl)-phenylamino]-acetate there was obtained
methy! (RS)-(4-carbamimidoyl-phenylamino)- [4-ethoxy-5-ethyl-2- (Z-hydroxy-ethoxy)-
phenyl]-acetate acetate; m.p. 188°C; MS: 416 (M+H)". o S

54.5

In analogy to Example 48.5, from methyl (RS)-(4-carbamimidoyl-phenylamino)- [4-
ethoxy-5-ethyl-2-(2-hydroxy-ethoxy)-phényl]-acetate acetate there was prepared (RS)-(4-
carbamimidoyl-phenylamino)- [4-ethoxy-5-ethyl-2-(2- hydroxy—ethoxy)-phenyl]-aceuc
acid; m.p. 271°C, MS: 402 (M+H)*. C :

Example 55
55.1
In analogy to Example 52.1, from 4-ethoxy-5-ethyl-2-hydroxy-benzaldehyde and ethyl
bromoacetate there was prepared ethyl (5-ethoxy-4-ethyl-2—formyl—phenoxy)-acetate, m.p.
99-101°C, MS: 280 (M)".
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55.2

In analogy to Example 1.1, from ethyl (5-ethoxy-4-ethyl-2-formyl-phenoxy)-acetate, 4~
amino-N-hydroxy-benzamidine, 2-morpholinoethyl isocyanide and BF;OEt; in EtOH
there was prepared ethyl (RS)-(E/Z)-(4-ethoxy-2-ethoxycarbonylmethoxy-5-ethyl-
phenyl)-[4-(N-hydroxycarbamimidoyl)-phenylamino]-acetate, MS: 488 (M+H)".

55.3

In analogy to Example 48.4, from ethyl (RS)-(E/Z)-(4-ethoxy-2-ethoxycarbonylmethoxy-
5-ethyl-phenyl)-[4-(N-hydroxycarbamimidoyl)-phenylamino]-acetate there was obtained
ethyl (4-carbamimidoyl-phenylamino)-(4-ethoxy-2-ethoxycarbonylmethoxy-5-ethyl-
phenyl)-acetate acetate, m.p. 195°C, MS: 472 (M+H)™.

55.4

In analogy to Example 48.5, from ethyl (4-carbannnndoyl-phenylammo) -(4-ethoxy-2-
ethoxycarbonylmethoxy-5-ethyl-phenyl)-acetate there was prepared (4-carbamimidoyl-
phenylamino)-(2-carboxymethoxy-4-ethoxy-5-ethyl- phenyl)-acetic acid, which was :
purified by trituration in water, m.p. 252°C.

Example 56
56.1 -

. In analogy to Example 52.1, from 2-hydroxy-5-methyl-3-propylbenzaldehyde and 2-

chloroethanol there was obtained 2-(2-hydroxy-ethoxy)- 5-methyl~3-propyl~benzaldehyde

- MS: 222 (M)™.

56.2
In analogy to Example 52.2, from 2-(2-hydroxy-ethoxy)-5-methyl-3-propyl-benzaldehyde
and 4-aminobenzonitrile there was prepared methyl (RS)-(4-cyano-phenylamino)-[2-(2-

- hydroxy-ethoxy)-5-methyl-3-propyl-phenyl]-acetate, m.p. 137-139°C. MS: 382 (M)".

56.3

Analogously to Example 52.3, from methyl (RS)-(4-cyano-phenylamino)-[2-(2-hydroxy-
ethoxy)-5-methyl-3-propyl-phenyl]-acetate there was prepared methyl (E)/(Z)-(RS)-[4-
(N-hydroxycarbamimidoyl)-phenylamino}-{2- (2-hydroxy-ethoxy) S-methyl- -propyl-
phenyl}-acetate. MS: 416 (M+H)".
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56.4

Analogously to Example 52.4 this was saponified in THF with 1N LiOH to give (E)/(Z)-
(RS)-[4- (N-hydroxycarbamlmldoyl)-phenylarmno] [2 (2-hydroxy—ethoxy)-5-methyl-3—
propyl-phenyl]-acetic ac;d

56.5

Analogously to Example 52.5 there was obtained therefrom (RS)-(4-carbamimidoyl-
phenylamino)-[2-(2-hydroxy-ethoxy)-5-methyl-3-propyl-phenyl]-acetic acid. The
substance crystallized from water and was punﬁed by trituration in ethanol; m.p. 240°C,
MS: 386 (M+H)". :

Example 57
57.1
In analogy to Example 52.1, from 3-allyl-5-methylsahcylaldehyde there was prepared 3-

- allyl-2- (2-hydroxy-ethoxy)-S-methyl-benzaldehyde. MS: 220 (M)*.

. 572 . .

25

30

35

In analogy to Example 522, from 3—ally1-2—(2—hydroxy—ethoxy) S-methyl-benzaldehyde
and 4-aminobenzonitrile there was prepared methyl (RS)-[3-allyl-2-(2-hydroxy-ethoxy)-
5-methyl-phenyl]-(4-cyano-phenylamino)-acetate, m.p. 123°C, MS: 381 (M+H)".

A solutlon of methyl (RS)- [3 allyl—2 (2-hydroxy—ethoxy) 5—methyl-phenyl] -(4-cyano-
- phenylamino)-acetate in methylene chloride-MeOH 5:1 was saturated at 0°C with -

hydrogen chloride and then left to stand for 1 day at room temperature. The solution was -
evaporated in a vacuum and the residue together with ammonium acetate in MeOH was
boiled at reflux. After evaporation of the solution and chromatography on silica gel with
methylene chloride-MeOH there was obtained methyl (RS)-[3-allyl-2-(2-hydroxy-ethoxy)- -
5-methyl-phenyl]-(4-carbamimidoyl-phenylamino)-acetate.

574

This was saponified in THF thh 1N LiOH to give (RS)- [3 allyl-z -(2-hydroxy-ethoxy)-5-
methyl-phenyl]-(4-carbamimidoyl-phenylamino)-acetic acid, m.p. 228°C (from water),
MS: 384 (M+H)". : -
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Example 58
58.1 : ' '
4.2 g of hexamethylenetetramine were cautiously added to 1.5 g of 2-methyl-4-propyl-
phenol in 11 ml of trifluoroacetic acid and the mixture was heated for 5 hrs. to 120°C.
After the addition of 11 ml of 1N hydrochloric acid the mixture was stirred for 1hr. at
107°C. The mixture was cooled to room temperature, diluted with ethyl acetate and
washed in sequence with water, dilute sodium hydrogen carbonate solution, water and
sodium chloride solution. Evaporation of the solution and chromatography on silica gel -
with hexane-toluene gave 2-hydroxy-3-methyl-5-propyl-benzaldehyde. MS: 178 (M)".

58.2
In analogy to Example 52.1, from 2-hydroxy-3-methyl-5-propyl-benzaldehyde and 2-
‘chloroethanol there was prepared 2- (2 hydroxy-ethoxy)-3-methy1-5-propyl—benzaldehyde.'

- MS: 222 (M)™.

58.3

In analogy to Example 52.2, from 2-(2-hydroxy-ethoxy)-3-methyl-5-propyl-benzaldehyde:
and 4-aminobenzonitrile there was prepared methyl (RS)-(4-cyano-phenylamino)-[2-(2- -
hydroxy-ethoxy)-3-methyl-5-propyl-phenyl] -acetate, m.p. 100°C, MS: 382 (M)*.

58.4 .

In analogy to Example 57.3, from methyl (RS)-(4-cyano-phenylamino)-[2-(2-hydroxy-
ethoxy)-3-methyl-5-propyl-phenyl}-acetate there was obtained methyl (RS)-(4-carbam-
imidoyl-phenylamino)-[2-(2-hydroxy-ethoxy)-3-methyl-5-propyl-phenyl]-acetate.

58.5

~ This was saponified in THF with 1N LiOH to give (RS)- (4-carbamimidoy1—phenylarriino)-

[2-(2-hydroxy-ethoxy)-3-methyl-5-propyl-phenyl] -acetic acid, m.p. 230°C (from’ water),
MS: 386 (M+H)".

Example 59
59.1

In analogy to Example 1.1, 3-nitrobenzaldehyde was reacted with 4-aminobenzonitrile
and benzyl isonitrile to give methyl (RS)-(4-cyano-phenylamino)-(3-nitro-phenyl)-
acetate.
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59.2 : ' - . :

600 mg of palladium-on-charcoal (10%) were added to a solution of 6.2 g of the nitro
compound obtained in Example 59.1 in 150 ml of THF. ' The mixture was hydogenated for
5 hrs. under normal pressure. Then, the catalyst was filtered off. The crude product was
purified by chromatography on silica gel.

593

In analogy to Example 22.1, the compound obtained in Example 54.2 was reacted with
acetyl chloride to give methyl (RS)-(3-acetylamino-phenyl)-(4-cyano-phenylamino)-
acetate.

594 , .
In analogy to Example 1.2 and then 1.3, the compound described in Example 54.3 was
converted via (RS)-(3-acetylamino-phenyl)-(4-cyano-phenylamino)-acetic acid into (E)-
and/or (Z)-(RS)-(3-acetylamino-phenyl)-{4-(N-hydroxycarbamimidoyl)-phenylamino]-..

- acetic acid.

Example 60

601 | o | S
.In analogy to Example 3, the compound described:-in Example 59.4 was converted into

(RS)-(3-acetylamino-phenyl)-(4-carbamimidoyl-phenylamino)-acetic acid acetate (1:1).

o - Example 61
61.1 . . _ ' :
1.7 ml of diisdpropylethylamine and 1.2 m! of methyl iodide were added to a solution of
2.8 g of the aniline described in Example 54.2 in 15 ml of THF. The reaction mixture was
boiled at reflux overnight. The crude product was isolated by extraction. By chromatog-

raphy on silica gel there was obtained 0.59 g of methyl (RS)—(_:i—cyano-phenylanﬁno).-(g,-

methylamino-phenyl)-acetate as a yellow solid and 1.49 g of methyl (RS)-(4-cyano-phenyl-
amino)-(3-dimethylamino-phenyl)-acetate as a white powder.

61.2 .
In analogy to Example 1.2 and then 1.3, the monomethylated compound from Example
61.1 was converted via _(_RS)_-(4-cyano-phenylamino)-(3-methylamino-pheny1)—acetic acid

_into (E)- and/or (Z)-(RS)-[4-(N-hydroxycarbamimidoyl)-phenylamino)-(3-methylamino-

phenyl)-aceic acid and the corresponding dimethylated compound was converted via
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(RS)-(4-cyano-phenylamino)-(3-dimethylamino-phenyl)-acetic acid into (E)- and/or (Z)-
(RS)-(3-dimethylamino-phenyl)-[4-(N-hydroxycarbamimidoyl)-phenylamino]-acetic

acid.

.'E&mnle.ﬂ

_ In analogy to Example 61, from methyl (RS)-(3-amino-phenyl)-(4-cyano-phenylamino)-

acetate and ethyl iodide there was obtained methyl (RS)-(4-cyano-phenylamino)-(3-
diethylamino-phenyl)-acetate, which was subsequently converted via (RS)-(4-cyano-
phenylamino)-(3-diethylamino-phenyl)-acetic acid into (RS)-(E)- and/or -(Z)-(3-
diethylamino-phenyl)-[4-(N-hydroxycarbamimidoyl)-phenylamino]-acetic acid.

Example 63
In analogy to.Example 3,

63.a

from the monomethylated compound described in Example 61.2 there was obtained (RS)-
(4-carbamimidoyl-phenylamino)-(3-methylamino-phenyl)-acetic acid hydrochloride
(1:1);

63.b
from the dimethylated compound described in Example 61.2 there was obtained (RS)-(4-
carbamimidoyl-phenylamino)-(3-diethylamino-phenyl)-acetic acid hydrochloride (1:1);

63.c
from the compound described in Example 62 there was obtained (RS)-(4-carbamimidoyl-
phenylamino)-(3-diethylamino-phenyl)-acetic acid hydrochloride (1:1). '

Example 64
64.1

2.76 ml of 2-bromoethanol and 5.40 g of potassium carbonate were added to a solution of
5 g of 3-ethoxy-4-hydroxybenzaldehyde in 150 ml of DMF. The reaction mixture was
heated to 70°C overnight and subsequently to 120°C for 2 further 4 hrs. Then, the mixture
was left to cool to room temperature, filtered and concentrated in a high vacuum. The
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crude product was isolated by extraction and purified by chromatography on silica gel.
‘There were obtained 6.09 g of 3- ethoxy-4—(2—hydroxy-ethoxy)-benzaldehyde as a white
solid. - B

64.2

In analogy to Example 1.1, from the aldehyde described in Example 64.1, 4-amino-
‘benzonitrile and benzyl isonitrile there was obtained methyl (RS)- (4-cyano-phenylammo)-
[3-ethoxy-4 (2-hydroxy-ethoxy)- phenyl] -acetate.

64.3

Dry HCl gas was conducted during 20 min, through a soluuon, cooled to -10°C, of 926 mg
of the compound obtained in Example 59.2 in 10 ml of CHCl3/MeOH 3:1. The reaction
mixture was left to stand at 4°C overnight and was subsequently concentrated. The residue
was dissolved in 5 ml of MeOH and treated with 5 ml of saturated methanolic ammonia.
The solution was stirred for ‘3 hrs. at room temperature and then evaporated. The crude

methyl (RS)-(4-carbamimidoyl-phenylamino)-[3-ethoxy-4- (z-hydroxy-ethoxy)- '

. phenylacetate hydrochloride(1:1) as a white lyophxhsate

Example 65

-+ In analogy to Example 64,

25

35

65 a S

from 3-ethoxy—4-hydroxybenzaldehyde and 1-chloro-2-dimethylaminoethane
hydrochloride there was obtained 4-(2-dimethylamino-ethoxy)-3-ethoxy-benzaldehyde,
which was subsequently converted by reaction with 4-aminobenzonitrile and benzyl

- isonitrile into methyl (RS)-(4-cyano-phenylamino)-[4-(2-dimethylamino-ethoxy)-3-

ethoxy-phenyl]-acetate and then into methyl (RS)-(4-carbamimidoyl-phenylamino)-{4-
(2-dimethylamino-ethoxy)-3-ethoxy-phenyl]-acetate hydrochloride (1:2); '

65.b

from 3-hydroxy-4-isopropoxybenzaldehyde (prepared in 75 % yield by monoalkylation of
3,4-dihydroxybenzaldehyde with isopropyl bromide and K;COj in DMF) and 2-bremo-
ethanol there was obtained 3-(2-hydroxy-ethoxy)-4-isopropoxy-benzaldehyde, which was
subsequently converted by reaction with 4-aminobenzonitrile and toluene-4-sulphonyl



10

15

20

30

WO 00/35858 | 6 PCT/EP99/09520

methylisocyanide into methyl (RS)-(4-cyano-phenylamino)-{3-(2-hydroxy-ethoxy)-4-
isopropoxy-phenyl]-acetate and then into methyl (RS)-(4-carbamimidoyl-phenylamino)-
[3-(2-hydroxy-ethoxy)-4-isopropoxy-phenyl] -acetate hydrochloride (1:1);

65.c

from 3-hydroxy—4-1sopropoxybenzaldehyde and iodoacetamide there was obtained 2-(5-
formyl-2-isopropoxy-phenoxy)-acetamide, which was subsequently converted by reaction
with 4-aminobenzonitrile and toluene-4-sulphonylmethyl isocyanide into methyl (RS)-(3-
carbamoylmethoxy-4-isopropoxy-phenyl)-(4-cyano-phenylamino)-acetate and then into
methyl (RS)-(4-carbamimidoyl-phenylamino)- (3-mbamoylmethoxy-4—1sopropoxy— '
phenyl)-acetate hydrochloride (1:1);

65.d
from 3,4-dihydroxybenzaldehyde and I-bromobutane there was obtained 3,4,-dibutoxy- -

. benzaldehyde, which was subsequently converted by reaction with 4-aminobenzonitrile

and benzyl isonitrile into methyl (RS)—(4~cyano-phenylamino)-(3;4-dibutoxy—'phen71)-
acetate and then into methyl (RS)-(4-carbamimidoyl-phenylamino)- (3,4-d1butoxy— '
phenyl)-acetate.

- ~Example 66

66.1 '

In analogy to Example 59.1, from methyl (RS)-(4-cyano-phenylamino)-(3-ethoxy-4-

hydroxy-phenyl)-acetate (Example 350.1) and 2-chloro-1-propanol there was obtaineda

mixture of methyl (RS)-and (SR)- (4-cyano-phenylammo) [3-ethoxy—4-[(RS)-2—hydroxy—
1-methyl-ethoxy]-phenyl]-acetate.

66.2

In analogy to Example 64.3, the compound described in Example 66.1 was converted into a
mixture of methyl (RS)- and (SR)-(4-carbamimidoyl-phenylamino)- [3-ethoxy-4—[(RS) 2-
hydroxy-1-methyl-ethoxy]-phenyl]-acetate hydrochloride (1:1).

Example 67
67.1

In analogy to Example 64.1, from 3-ethoxy-4-hydroxy—benzaldehyde and 1-chlor-2- -
methyl-2-propanol there was obtained 3-ethoxy-4-( 2—hydroxy—2-meﬂ1yl-propoxy)-
benzaldehyde.
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67.2 - : .
In analogy to Examp]e 1.1, from the aldehyde obtamed in Example 62.1, 4-amino-N-
hydroxy-benzamidine and toluene-4-sulphonylmethyl isocyanide there was obtained ethyl

(RS)-(E)- and/or -(Z)- [3-ethoxy—4-(2-hydroxy-2-methyl—propoxy)-phenyl] -[4-(N-

_ hydroxycarbamimidoyl)-phenylamino}-acetate. -

67.3
In analogy to Example 3, from the. axmdonme obtamed in Example 62.2 there was

obtained ethyl (4-carbamimidoyl-phenylamino)-[3-ethoxy-4-(2-hydroxy-2-methyl-
propoxy)-phenyl]-acetate.

Example 68

In analogy to Bxample 64.1, from 3- hydroxy-4-mtrobenzaldehyde and ethyl iodide there
was obtained 3-ethoxy-4-mtro-benza1dehyde

.-682 '

In analogy to Example 1, from the aldehyde obtamed in Example 68.1, 4-amino-
benzonitrile and toluene-4-sulphonylmethyl isocyanide there was obtained methyl (RS)- -
(4-cyano-phenylamino)-(3- ethoxy-4-mtro-phenyl)-acetate

683

~ Inanalogy to Example 54.2, ﬁ'om the nitro comouund obtamed in Example 68.2 there was

30

35

obtained methyl (RS)-(4-amino-3-ethoxy-phenyl)-(4-cyano-phenylamino)-acetate.

68.4

In analogy to Example 61.1, from the aniline descnbed in Example 68.3 and isopropyl

bromide there was obtained methyl (RS)-(4-cyano-phenylamino)-(3- ethoxy-4-1sopropyl
amino-phenyl)-acetate.

68.5
In analogy to Example 64.3, from the compound described in Example 68.4 there was’

obtained methyl (RS)-(4-carbamimidoyl-phenylamino)-(3-ethoxy-4-isopro o-
phenyl)-acetate hydrochloride (1:1). :
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Example 69

In analogy to Example 68.4 and 68.5,

69.a

from methyl (RS)-(4-amino-3-ethoxy-phenyl)-(4-cyano-phenylamino)-acetate and ethyl
-iodide there was obtained methyl (RS)-(4-cyano-phenylamino)-(3-ethoxy-4-ethylamino-
phenyl)-acetate, which was subsequently converted into methyl (RS)-(4-carbamimidoyl-
phenylamino)-(3-ethoxy-4-ethylamino-phenyl)-acetate hydrochloride (1:1);

69b
from methyl (RS)-(4-amino-3-ethoxy-phenyl)-(4-cyano-phenylamino)-acetate and ethyl
iodide there was obtained methyl (RS)-(4-cyano-phenylamino)-(4-diethylamino-3- -~
ethoxy-phenyl)-acetate, which was subsequently converted into methyl (RS)-(4-
carbamimidoyl-phenylamino)- (4-d1ethy1ammo-3-ethoxy—phenyl)-acetate hydrochloride
(1:1);

69.c :
from methyl (RS)-(3-amino-4-ethoxy-phenyl)-(4-cyano-phenylamino)-acetate [prepared :
in analogy to Example 68.1-3 from 5-hydroxy-3-nitrobenzaldehyde and ethyl bromide via
4-ethoxy-3-nitro-benzaldehyde and methyl (RS)-(4-cyano-phenylamino)-(4-ethoxy-3- -
nitro-phenyl)-acetate] and methyliodid there was obtained methyl (RS)-(4-cyano-phenyl-

- amino)-{4-ethoxy-3-methylamino-phenyl)-acetate, which was subsequently converted -

into methyl (RS)- (4-carbammudoyl—phenylam1no) (4—ethoxy—3-methylammo-phenyl)-
acetate hydrochloride (1:1);

69.d

from methyl (RS)-(3-amino-4-ethoxy-phenyl)-(4-cyano-phenylamino)-acetate (educt
from Example 64.c) and methyl iodide there was obtained methyl (RS)-(4-cyano--
phenylamino)-(3-dimethylamino-4-ethoxy-phenyl)-acetate, which was subsequently
converted into methyl (RS)-(4-carbamimidoyl-phenylamino)-(3- dJmethylarmno-4-
ethoxy-phenyl)-acetate hydrochloride (1:2);

69.e
from methyl (RS)-(3-amino-4-ethoxy-phenyl)-(4-cyano-phenylamino)-acetate (educt
from Example 64.c) and ethyl iodide there was obtained methyl (RS)-(4-cyano-phenyl-
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amino)-(4-ethoxy-3-ethylamino-phenyl)-acetate, which was subsequently converted into
methyl (RS)-(4-carbamimidoyl-phenylamino)- (4-ethoxy-3-ethylam1no-phenyl)-acetate
hydrochloride (1:1); - S o o

69.f

from methyl (RS)-(3-amino-4-ethoxy-phenyl)-(4-cyano-phenylamino)-acetate (educt
from Example 64.c) and ethyl iodide there was obtained methyl (RS)-(4-cyano-phenyl-
amino)-(3-diethylamino-4-ethoxy-phenyl)-acetate, which was subsequently converted

~ into methyl (RS)-(4-carbamimidoyl-phenylamino)-(3- dxethylanuno-4-ethoxy—phenyl)-

acetate hydrochloride (1:1).

Example 70
70.1 _ : .
In analogy to Example 64.1, 4-hydroxy-3-mtrobenzaldehyde was converted with methyl

jodide into 3-nitro-p-anisaldehyde.

70.2

_ In‘analogy to Example 1.1, the aldehyde obtained:in Example 70.1 was converted with
. 4-aminobenzonitrile and benzyl isonitrile into methyl (RS)- (4—cyano—phenylammo) -(4-

methoxy-3-nitro-phenyl)-acetate.

703 o | B
- In analogy to Example 59.2, from the nitro compound described in Example 70.2 there was

‘obtained methyl (RS)-(3-amino-4-methoxy-phenyl)-(4-cyano-phenylamino)-acetate.

704 .
In analogy to Example 22.1, from the aniline described in Example 68.3 and acetyl chloride

there was obtained methyl (RS)-(3-acetylamino-4-methoxy-phenyl)-(4-cyano-phenyl-

amino)-acetate.
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70.5
In analogy to Example 1.2, from the ester described in Example 70.4 there was obtained
(RS)-(3-acetylamino-4-methoxy-phenyl)-(4-cyano-phenylamino)-acetic acid.

70.6
In analogy to Example 1.3, from the nitrile described in Example 70.5 there was obtained
(E)- and/or (Z) (RS)- (3-acety]ammo-4—methoxy—phenyl) -[4-(N-hydroxycarbamimidoyl)-

phenylamino]-acetic acid.

Example 71
71.a

In analogy to Example 70.2-6, from 4-methyl-3-nitrobenzaldehyde, 4-aminobenzonitrile
and benzyl isonitrile there was obtained methyl (RS)-(4—cyano-phenylarnin6)-(44methyl-
3-nitro-phenyl)-acetate, which was subsequently subsequently converted into methyl (RS)-
(3-amino-4-methyl-phenyl)-(4-cyano-phenylamino)-acetate. This was subsequently-
converted with acetyl chloride into methyl (RS)-(3-acetylamino-4-methyl-phenyl)-(4-
cyano-phenylamino)-acetate and then via (RS)-(3-acetylamino-4-methyl-phenyl)-(4-
cyano-phenylamino)-acetic acid into (E)- and/or (Z)-(RS)-(3- acetylammo—4—methy1—
phenyl)-[4- (N-hydroxycarbamumdoyl)—phenylammo] -acetate. P

71b :

In analogy to Example 70.4-6, from the methyl (RS)-(3-amino-4-methoxy-phenyl)-(4- .
cyano-phenylamino)-acetate described in Example 70.3, glutaric anhydride and Hiinig's
base in DMF there was obtained (RS)-4-{5-[(4-cyano-phenylamino)-methoxycarbonyl-
methyl}-2-methoxy-phenylcarbamoyl}-butyric acid, which was subsequently converted via
(RS)-4-{5-{carboxy-(4-cyano-phenylamino)-methyl]-2-methoxy-phenylcarbamoyl}- -
‘butyric acid into (RS)-(E)- and/or -(Z)-4-(5-{carboxy-[4- (N-hydroxycarbanumxdoyl)-
phenylamino] -methyl}-2-methoxy-phenylcarbamoyl) -butync acid.

71.c -

In analogy to Example 70.4-6, from the methyl (RS)-(3-amino-4-methoxy-phenyl)-(4-
cyano-phenylamino)-acetate described in Example 70.3, succinic anhydride and Hiinig's
base there was obtained (RS)-N-{5-[(4-cyano-phenylamino)-methoxycarbonyl-methyl]-2-
methoxy-phenyl}-succinamidic acid, which was subsequently converted via (RS)-N-{5-
[carboxy-(4-cyano-phenylamino)-methyl]-2-methoxy-phenyl}-succinamidic acid into
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(RS)-(E)- and/or -(Z)-N-(S-{carboxy—[4—(N-hydroxycarbammudoyl)-phenylammo]
methyl}-2-methoxy-phenyl)-succinamidic acid.

Example 72
72,1
In analogy to Example 22.1, the methyl (RS)-(4-cyano-phenylamino)-(4-ethoxy-3-ethyl-

amino-phenyl)-acetate obtained as an intermediate in Example 69.¢ was converted with

acetyl chloride into methyl (RS)-[3-(acetyl-ethyl-amino)-4-ethoxy-phenyl]-(4-cyano-
phenylamino)-acetate. "

72.2
In analogy to Example 64.3, the nitrile obtained in Example 72.1 was converted into (RS)-

.[3-(acetyl-ethyl-amino)-4-ethoxy-phenyl)-(4-carbamimidoyl-phenylamino)-acetic acid.

. Example 73
73.1. . S :
In analogy to Example 22 1, the methyl (RS) (4-cyano-pheny1am1no) (3—ethoxy-4—
hydroxy-phenyl)-acetate described in Example 350 was converted with trifluoromethane-
sulphonic anhydride in CH,Cl, in the presence of triethylamine into methyl (RS)-(4- -
cyano-phenyla'mino)-(3-ethoxy—4-triﬂuoromethanesulphonyloxy—phen'yl)—acetate.'

- 732

118 mg of phenylboronic aad and 101 mg of potassium carbonate were addedto a -

~ solution of 222 mg of the compound described in Example 72.1 in 5 ml of toluene.- Argon

was conducted through the reactiqzi mixture for 15 min. Subsequently, the mixture was -
treated with 17 mg of tetrakis-(triphenyl)-palladium and and heated for 5 hrs. to 90°C.
The crude product wurde isolated by extraction and purified by chromatography on silica
gel. There were obtained 166 ing of methylc(RS)-(4-cyano-phenylamino)-(2-ethoxy-
biphenyl-4-yl)-acetate as a white solid.

733 :

In analogy to Example 59. 3 the nitrile obtained in Example 68.2 was converted into ethyl
(RS)-(4-carbamimidoyl-phenylamino)-(2-ethyl-biphenyl-4-yl)-acetate hydrochloride
(1:1). :

&~ B
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Example 74

In analogy to Example 73, the ethyl (RS)-(4-cyano-phenylamino)-(3-ethyl-4-hydroxy-
phenyl)-acetate described in Example 180 was converted into ethyl (RS)-(4-cyano-phenyl-
amino)-(3-ethyl-4-trifluoromethanesulphonyloxy-phenyl)-acetate, which was
subsequently converted via ethyl (RS)-(4-cyano-phenylamino)-(2-ethyl-biphenyl-4-y1)-
acetate into ethyl (RS)-(4-carbamimidoyl-phenylamino)-(2-ethyl-biphenyl-4-yl)-acetate
hydrochloride (1:1). ' :

Examiple 75

A solution of 271 mg of the ester obtained in Example 64.3 in 5 ml of THF was cooled to
0°C and treated with 3.5 ml of IN LIOH. The mixture was stirred for 2 hrs., neutralized
with IN HCl and the THF was evaporated, with a colourless precipitate forming. This was
filtered off and washed well with H,O and Et;0. There were obtained 195 mg of (RS)-(4- -
carbamimidoyl-phenylamino)-{3-ethoxy-4-(2-hydroxy-ethoxy)-phenyl]-acetic acid as a

- white solid.
Example 76
In analogy to Example 75,
76.a

from the ester obtained in Example 65.a there was obtained (RS)-(4-carbamimidoyl-
phenylamino)-[4-(2-dimethylamino-ethoxy)-3-ethoxy-phenyl}-acetic acid;

76.b
from the ester obtained in Example 65.b there was obtained (RS)-(4-carbamimidoyl-
phenylamino)- [3-(2-hydroxy-ethoxy)-4-isopropoxy-phenyl]-acetic acid;

76.c

from the ester obtained in Example 60.c there were obtained (RS)-(4-carbamimidoyl-
phenylamino)-(3-carbamoylmethoxy-4-isopropoxy-phenyl)-acetic acid and (RS)-(4-

carbamimidoyl-phenylamino)-(3-carboxymethoxy-4-isopropoxy-phenyl)-acetic acid;



- from the ester obtained in Example 61.2 there was obtained a mixture of (RS)- and (SR)-
. (4-carbamimidoyl-phenylamino)-[3-ethoxy-4-{ (RS)-2-hydroxy-1-methyl-ethoxy]-
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76d
from the ester obtained in Example 65.d there was obtained (RS)-(4-carbamimidoyl-
phenylamino)-(3,4-dibutoxy-phenyl)-acetic acid;

76.e

phenyl]-acetic acid;

76.f
from the ester obtained in Example 67.3 there was obtained (RS)-(4-carbamimidoyl-

phe_nylamin_o)-[3-ethoxy-4-(2-hydroxy_—2-methyl-propoxy)-phe_nyl]Qacetic-acid; .

._.76g

15

from the ester obtained in Example. 68 5 there was obtained (RS) (4-w,rbammndoyl~

.- - phenylamino)-(3-ethoxy-4-isopropylamino-phenyl)-acetic acid; . .

~: 76.h

20

30

35

© 76i-

from the ester obtained in Example 69.a there was obtained (RS)-(4-carbamimidoyl-
phenylamino)-(3-ethoxy-4-ethylamino-phenyl)-acetic acid; '

from the ester obtained in Example 69. b there was obtained (RS)- (4-carbazmxmdoyl-
phenylamino)-(4-diethylamino-3-ethoxy-phenyl)-acetic acid; . .

76.j - _ _ . . : ) _
from the ester obtained in Example 69.c there was obtained methyl (RS)-(4-carbamim-
idoyl-phenylamino)-(4-ethoxy-3-methylamino-phenyl)-acetate hydrochloride (1:1);

76k :
from the ester obtained in Example 69. d there was obtained (RS) (4—carbanmmdoyl-

phenylamino)- (3—d1methy1ammo-4-ethoxy—phenyl)-aceuc acid;

761 | o N

from the ester obtained in E::ample 69.e there was obtained (RS)-(4-carbamimidoyl-
phenylamino)-(4-ethoxy-3-ethylamino-phenyl)-acetic acid;
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76.m : .
from the ester obtained in Example 69.f there was obtained (RS)- (4-carbamumdoy1-
phenylamino)-(3-diethylamino-4-ethoxy-phenyl)-acetic acid;

76.n
from the ester obtained in Example 72.2 there was obtained (RS)-[3- (acetyl-ethyl~ammo)-
4-ethoxy-phenyl]-(4-carbamimidoyl-phenylamino)-acetic acid;

76.0
from the ester obtained in Example 73.3 there was obtained (RS)- (4-carbamumdoyl-

: phenylammo) (2-ethoxy—b1pheny1-4-yl)-acetxc acid;

76.p
from the ester obtained in Example 74 there was obtamed (RS)- (4-carbaxmnndoyl- :
phenylamino)-(2-ethyl-biphenyl-4-yl)-acetic acid. S

- Example 77
In analogy to Example 3,

77.a
from the amidoxime obtained in Example 70.6 there was obtained (RS)- (3-acetylammo-4-:
methoxy-phenyl)- (4—carbamxrmdoyl—phenylammo)—acetxc acid; e '

77.b
from the amidoxime obtained in Example 71.a there was obtained (RS)- (3—acety1amxno-4-
methyl-phenyl)- (4—carbammudoyl-phenylammo)-acetxc acid;

77¢

from the amidoxime obtained in Example 71.b there was obtained (RS)-4-{5-[(4-
carbamimidoyl-phenylamino)-carboxy-methyl] -2-medloxy-phenylcarbamoyl}~butync
acid hydrochloride (1:1);
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. In analogy to Emmple 1 1 from the benzaldehyde obtamed in Example 78. 2 4-amino-
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78.1 -
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72d

from the amidoxime obtained in Example 71.c there was obtained (RS)-N-{5-[(4-
carbamimidoyl-phenylamino)-carboxy-methyl}-2- methoxy—phenyl}—succmanndlc acid
hydrochloride (1:2). : - :

Example 78

In analogy to Example 64.1, from 3,5- d1hydroxybenza1dehyde and ethyl iodide there was
obtained 3-ethoxy-5-hydroxy-benzaldehyde.

78.2

.- In analogy to Example 18.1, from the phenol obtainedin Example 78.1 and 2-benzyloxy-
-ethanol there was obtained 3- (Z-benzyloxy-ethoxy)-s-ethoxy.-benzaldehyde. o

783

benzonitrile and benzyl isonitrile there was obtained methyl (RS)-[3-( 2-benzyloxy—
ethoxy)-5- ethoxy-phenyl] (4-cyano-phenylamino)-acetate. :

784
In analogy to Example 1.2, from the ester obtained in Example 78.3 there was obtained

(RS)- [3-(2-benzyloxy-ethoxy)-5-ethoxy-phenyl]-(4-cyano-phenylamino)-acetic acid.

785

30

35

" In analogy to Example 1.3, from ther nitrile obtamed in Example 78.4 there was obtained

(E)- and/or (Z)-(RS)-{3-(2-benzyloxy-ethoxy)-5-ethoxy-phenyl] - [4-(N-hydroxy-
carbamimidoyl)-phenylamino]-acetic acid.

Example 79
79.1 S
In analogy to Example 64.1, from the phenol obtained in Example 78.1 and ethyl bromo-
acetate there was obtained ethyl (3-ethoxy-5-formyl-phenoxy)-acetate.
79.2
In analogy to Example 1. 1 from the benzaldehyde obtained in Example 79.1, 4-amino-
benzonitrile and benzyl isonitrile there was obtained ethyl (RS)-(4-cyano-phenylamino)-
(3-ethoxy-5—ethokycarbonylmethoxy-phenyl)-acetate.
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79.3
In analogy to Example 1.2, from the ester obtained in Example 79.2 there was obtained

(RS)-(3-carboxymethoxy-5-ethoxy-phenyl)-(4-cyano-phenylamino)-acetic acid.

79.4
In analogy to Example 1.3, from the nitrile obtained in Example 79.3 there was obtained
(RS)-(3-carboxymethoxy-5-ethoxy-phenyl)-(4-cyano-phenylamino)-acetic acid.

Example 80
In analogy to Example 67,

80.a

from the phenol described in Example 78.1 and ethyl-4-bromobutyrate there was obtained
ethyl 4-(3-ethoxy-5-formyl-phenoxy)-butyrate, which was subsequently converted with 4-
amino-N-hydroxy-benzamidine and toluene-4-sulphonylmethyl isocyanide into ethyl -
(RS)-(E)- and/or -(Z)-4-(3-ethoxy-5-{ethoxycarbonyl-[4-(N-hydroxycarbamimidoyl)- - *
phenylamino]-methyl}-phenoxy)-butyrate and then into ethyl (RS)-4-{3-{(4-carbamim-
idoyl-phenylamino)-ethoxycarbonyl-methyl]-5-ethoxy-phenoxy}-butyrate acetate (1:1)..

80.b

from 3,5-dihydroxybenzaldehyde and 1-bromobutane there was obtained 3,5-dibutoxy-
benzaldehyde, which was subsequently converted with 4-amino-N-hydroxy-benzamidine
and toluene-4-sulphonylmethyl isocyanide into methyl (3,5-dibutoxy-phenyl)-[4-(N-
hydroxycarbamimidoyl)-phenylamino]-acetate and then into methyl (4-carbamimidoyl-
phenylamino)-(3,5-dibutoxy-phenyl)-acetate; compound was reacted with acetic acid.

Example 81
81.1

A solution of dimethyl-5-iodisophthalate in 800 ml of THF was treated with with 22.2 g of
CaCl;. Then, 15.2 g of NaBH, were added portionwise. The mixture was stirred for one’
day at room temperature. Then, the mixture was acidified with 250 ml of 3N HCl and
diluted with 2 1 of H,0. The crude product was isolated by extraction and purified by
crystallization from THF/hexane. There were obtained 11.2 g of (3-hydroxymethyl-5-lodo~
phenyl)-methanol as white crystals.
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81.2

- 4.13 g of tetrakis-(triphenyl)-palladium were added to a'solution, gassed with argon, of

10

A5

4.72 g of the iodide described in Example 76.1 in 250 ml of toluene. Then, the mixture was
gassed with CO heated to 70°C. 6.15 ml of tributyltin hydride were added using a spray
pump within 6 hrs. The mixture was left to cool to room temperature and filtered. The
solid was dissolved in methanol gel6st and stirred with active charcoal. After filtration
over Dicalite the product was crystallized out by the addition of MeOH. There was
obtained 3,5-bis-hydroxymethyl-benzyldehyde as a light grey solid.

- 813 . ' : : :
* Inanalogy to Example 1.1, the benzaldehyde obtained in Example 76.2 was reacted with

4-aminobenzonitrile and benzyl isonitrile to give methyl (RS)-(3,5-bis-hydroxymethyl-
phenyl)-(4-cyano-phenylamino)-acetate.

814

20 ¢

35

A solution of 1.82 ml of DMSO in 150 ml of CH,Cl, was treated at -78°C with 1.86 ml of
oxalyl chloride. The mixture was srirred for 30 min. at -78°C. Then, 2.62 g ofthe -
compound described in Example 76.3 in 50 ml of CHCl, were added dropwise. The
mixture was stirred for a further 30 min. at -78°C and then 17.88 ml of triethylamine were
added dropwise thereto. The reaction mixture was stirred for a further 2 hrs. at -78°C.
Then, it was left to warm to room temperature and evaporated. The residue was purified
by chromatography on silica gel.- There were obtained 2.34 g of methyl (RS)-(4-cyano-

. phenylamino)-(3,5-diformyl-phenyl)-acetate as a light yellow, solid foam.

815 _ : : o :
~ A suspension of 425.mg of the dialdehyde described in Example 76.4, 456 mg of potassium

carbonate and 943 mg of methyl-triphenylphosphonium bromide in 17 ml of dioxan with
1.5% H;O was heated for 16 hrs. to 110°C. The reaction mixture was concentrated. The
crude product was isolated by chromatography on silica gel. There were obtained 293 mg

- of methyl (RS)-(4-cyano-phenylamino)-(3,5-divinyl-phenyl)-acetate as a light yellow
. solid. _ _

81.6 _ .
In analogy to Example 29.2, from the compound obtained in Example 76.5 there was
obtained methyl (RS)-(4-cyano-phenylamino)-(3,5-diethyl-phenyl)-acetate.
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81.7
In analogy to Example 59.3, from the nitrile obtained in Example 76.6 there was obtained
methyl (4-carbamimidoyl-phenylamino)-(3,5-diethyl-phenyl)-acetate.

Example 82

In analogy to Example 81.5-7, from the dialdehyde described in Example 81.4 and ethyl-
triphenylphosphonium bromide there was obtained methyl (4-cyano-phenylamino)-(3,5-

.dipropenyl-phenyl)-acetate, which was converted via methyl (RS)-(4-cyano-phenyl-

amino)-(3,5-dipropyl-phenyl)-acetate into methyl (4—carbam1m1doyl-phenylammo) (3,5-
dipropyl-phenyl)-acetate.

Example 83

In analogy to Example 64.3, the methyl (4- cya.no—phenylamino)—(3,5-dipr0penyldphmfl)-
acetate intermediate described in Example 82 was converted into methyl (RS)-(4- -

carbamimidoyl-phenylamino)-(3, 5-d1propenyl-phenyl)-acetate hydrochlonde Q: 1)

(configuration in E and Z).

Example 84

84.1

A solution 0f130 mg of the aldehyde described in Example 81.2 in 10 ml of DMF was
treated with 62 mg of NaH and stirred for 10 min. at room temperature. Then, 0.15 ml of
methyl iodide was added and the mixture was stirred for one day at room temperature.
The reaction mixture was evaporated. The crude product was puriﬂed by chromatography
on silica gel. There were obtained 85 mg of 3,5-bis-methoxymethyl-benzaldehyde:

84.2

In analogy to Example 1.1, the benzaldehyde described in Example 84.1 was converted with
4-aminobenzonitrile and toluene-4-sulphonylmethyl isocyanide into methyl (RS)-(3,5-bis-
methoxymethyl-phenyl)-(4-cyano-phenylamino)-acetate.

843
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In analogy to Example 64.3, the nitrile obtained in Example 84.2 was converted into
methyl (RS)-(3,5-bis-methoxymethyl-phenyl)- (4-carbamimidoyl-phenylamino)-acetate
- hydrochloride (1:1). . : L Lo

Example 85
85.1
A solution of 2.87 g of methyl (RS)-(4-cyano-phenylamino)-(3,5-diformyl-phenyl)-acetate
in 20 ml of dioxan and 1.3 ml of DMF was treated with 3.18 g of methyltriphenyl-
phosphonium bromid and 1.84 g of potassium carbonate. The suspension was heated for
3 days to 100°C. It was left to cool to room temperature, filtered and concentrated. The
crude product was isolated by extraction isoliert and purified by chromatography on silica
gel. There were obtained 1.31 g of methyl (RS)-(4-cyano-phenylamino)-(3-formyl-5-
vinyl-phenyl)-acetate as a light yellow solid. '

85.2 : _ .
Eine suspension von 200 mg of the aldehyde.described in Example 80.1 and 0.062 ml of
pyrrolidine in 2 ml of MeOH was adjusted to pH 6 by the dropwise addition of acetic acid.
Then, 46 mg of sodium cyanoborhydride were added and the mixture was stirred
overnight at room temperature. It was acidified to pH 3 with 1N HCI and subsequently
evaporated. The crude product was isolated by extraction and purified by chromatography
on silica gel gereinigt. There were obtained 200 mg of methyl (RS)-(4-cyano-
phenylamino)-(3-pyrrolidin-1-ylmethyl-5-vinyl-phenyl)-acetate as a colourless oil.

85.3 _ : .

In analogy to Example 64.3, from the compound described in Example 85.2 there was
obtained methyl (RS)-(4-carbamimidoyl-phenylamino)-(3-pyrrolidin-1-ylmethyl-5-vinyl-
phenyl)-acetate hydrochloride (1:2). : . X

Example 86
In mﬂogy to Example 3,
86.1

the amidoxime described in Example 78.5 was converted into in (RS)-[3-(2-benzyloxy-
ethoxy)-5-ethoxy-phenyl]-(4-carbamimidoyl-phenylamino)-acetic acid; ' :
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86.2

‘the amidoxime described in:Example 79.4 was converted into (RS)-(4-carbamimidoyl-

phenylamino)-(3-carboxymethoxy-5-ethoxy-phenyl)-acetic acid.
- Example 87
In analogy to Example 16.3,
87.a
the compound obtained in Example 78.5 was converted into (RS)-(4-carbamimidoyl-
phenylamino)-3-ethoxy-5-(2-hydroxy-ethoxy)-phenyl] -acetic acid; '
87b :
the compound described in Example 88.g was converted into (RS)-(4-carbamimidoyl-

phenylamino)-(3-ethyl-5-pyrrolidin-1-ylmethyl-phenyl)-acetic acid acetic acid (1:1).

Example 88 -

. In analogy to Example 75,

88.a
from the ester described in Example 80.a there was obtained (RS)-4-{3-[(4-
carbamimidoyl-phenylamino)-carboxy-methyl}-5-ethoxy-phenoxy}-butyric acid;

88.b
from the ester described in Example 80.b there was obtained (RS)- (4—carba1mm1doyl-

-phenylamino)- (3,5-d1butoxy—phenyl) -acetic acid;

88.c
from the ester described in Example 81.7 there was obtained (RS) (4-carbamimidoyl-
phenylamino)-(3,5-diethyl-phenyl)-acetic acid;

88.d
from the ester described in Example 82 there was obtained (RS)-(4-carbamimidoyl-
phenylammo)- (3,5-dipropyl-phenyl)-acetic acid.
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88.e
from the ester described in Example 83 there was obtained (4-carbamimidoyl-phenyl-
amino)-(3,5-dipropenyl-phenyl)-acetic acid; compound with acetic acid.

88.f
from the ester described in Example 84.3 there was obtained (RS)-(3,5-bis-methoxy-

methyl-phenyl)-(4-carbamimidoyl-phenylamino)-acetic acid.

88.g
from the ester described in Example 85.3 there was obtained (RS)- (4—carba.mmndoyl—
phenylamino)-(3-pyrrolidin-1 —ylmethyl-s-vmyl-phenyl)-acenc acid.

Example 89
89.1 : :
114g of hexamethylenetetramine were added to a solution of 20g of 4-ethylphenol in
400 m! of AcOH. The reaction solution was stirred for 5 hrs. at 100°C. Then, 150 ml of

" . H,0 and 150 ml of 25% HCl solution were added. The mixture was stirred for 1 hr. at
" * . 100°C. Then, it was left to cool to room temperature. The crude product was isolated by

25
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- extraction with diethyl ether and purified by chromatography on silica gél. There were

obtained 8.6 g of 5-ethyl-2-hydroxy-benzaldehyde as a light yellow liquid.
89.2 : : :
In analogy to Example 64.1, the phenol obtained in Example 89.1 was converted with iodo-

acetamide into 2-(4-ethyl-2-formyl-phenoxy)-acetamide.

89.3

- In analogy to Example 1.1, the benzaldehyde described in Example 89.2 was converted with

4-aminobenzonitrile and benzyl isonitrile into ethyl (RS)- (2—carbamoylmethoxy—5-ethyl-
phenyl)- (4-cyano-phenyla1mno)-acetate

89.4
In analogy to Example 64.3, the nitrile described in Example 89.3 was converted into ethyl

(RS)-(4-carbamimidoyl-phenylamino)- (2-carbamoylmethoxy—5—ethyl-phenyl)-a.cetate
hydrochloride (1:1).
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Example 90

90.a
In analogy to Example 90.2-4, from the aldehyde described in Example 89.1 and 1-chloro-
2-dimethylaminoethane hydrochloride there was obtained 2-(2-dimethylamino-ethoxy)-5-
ethyl-benzaldehyde, which was converted with 4-aminobenzonitrile and toluene-4- '
sulphonyimethyl isocyanide into methyl (RS)-(4-cyano-phenylamino)-[2-(2-dimethyl-

amino-ethoxy)-5-ethyl-phenyl] -actate and subsequently into methyl (RS)-(4-carbamim-
idoyl-phenylamino)-[2-(2-dimethylamino-ethoxy)-5-ethyl-phenyl]-acetate hydrochlonde
(1:1).
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90.b
In analogy to Example 89, from 4-propylphenol there was obtained 2-hydroxy-5-propyl- -
benzaldehyde, which was converted by reaction with 2-bromoethanol into 2-(2-hydroxy- - -

- ethoxy)-5-propyl-benzaldehyde. This was converted with 4-aminobenzonitrile and benzyl

isonitrile into methyl (RS)-(4-cyano-phenylamino)-[2-(2-hydroxy-ethoxy)-5-propyl- - ..
phenyl]-acetate and then into methyl (RS)-(4-carbamimidoyl-phenylamino)-{2- (2-
hydroxy-ethoxy)-5-propyl-phenyl]-acetate acetate (1:1). :

90.c
In analogy to Example 89.2-4, from the 2-hydroxy-5-propyl-benzaldehyde intermediate

described in Example 89.b and iodoacetamide there was obtained 2-(2-formyl-4-propyl- - :

phenoxy)-acetamide, which was converted with 4-aminobenzonitrile and toluene-4-
sulphonylmethyl isocyanide into methyl (RS)-(2-carbamoylmethoxy-5-propyl-phenyl)-(4-
cyano-phenylamino)-acetate and then into methyl (RS)- (4—carbammndoyl-pheny1ammo)-
(2-carbamoylmethoxy-5-propyl-phenyl)-acetate hydrochloride (1:1).

90.d

In analogy to Example 89, from 4-(2-hydroxy-ethyl)-phenol there was obtained 5-(2-
hydroxyethyl)salicylaldehydw, which was converted by reaction with 2-bromoethanol into
2-(2-hydroxy-ethoxy)-5-(2-hydroxy-ethyl)-benzaldehyde. This was converted with 4-
aminobenzonitrile and benzyl isonitrile into ethyl (RS)-(4-cyano-phenylamino)-[2-(2-
hydroxy-ethoxy)-5-(2-hydroxy-ethyl)-phenyl]-acetate and then into ethyl (RS)-(4-
-carbamimidoyl-phenylamino)-[2-(2-hydroxy-ethoxy)-5-(2- hydroxy-ethyl)—phenyl]-
acetate hydrochloride (1:1).

90.e
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In analogy to Example 89, from 4-isopropylphenol there was obtained 5-isopropyl-
salicylaldehyde, which was converted by reaction with 2-bromoethanol into 2-(2-hydroxy-
ethoxy)-5-isopropyl-benzaldehyde. This was converted with 4-aminobenzonitrile and
benzyl isonitrile into methyl (RS)-(4-cyano-phenylamino)- _[2-(2-hydroxy—e_thoxy)—5-
isopropyl-phenyl]-acetate and then into methyl (R_S)-(4?carban1imidoyl-phenylanﬁno)-[2-

. (2-hydroxy-ethoxy)-5-isopropyl-phenyl]-acetate.

Example 91
91.1
21 ml of CHCl; were added dropwise within 30 minutes to a suspension, heated to 55°C, of
20 g of 4-hydroxypropiophenone in 95 ml of 28% NaOH. The yellow suspenéion was
heated for 1.5 hrs. to 55°C. Then, a further 5 ml of CHCl; were added dropwise. Aftera
further 5 hours at 60°C the mixture was left to cool to room temperature and poured into
70 ml of concentrated hydrochloric acid and 200 ml of water. A yellow precipitate formed
and was filtered off. The crude product remaining was isolated from the filtrate by
extraction. Solid and extract were combined and purified by chromatography on silica gel.

. There were obtained 2.24 g of  2-hydroxy-5-propionyl-benzaldehyde as a greenish solid.

91.2

In analogy to Example 89.2-4, from the phenol described in Example 91.1 and 2-bromo-
ethanol there was obtained 2-(2-hydroxy-ethoxy)-5-propionyl-benzaldehyde. This was
converted with 4-aminobenzonitrile and toluene-4-sulphonylmethyl isocyanide into

- methyl (RS)-(4-cyano-phenylamino)-[2-(2-hydroxy-ethoxy)-5-propionyl-phenyl]-acetate
_-and subsequently into methyl (RS)-(4-carbamimidoyl-phenylamino)- [2—(2-hydroxy—

ethoxy)- 5-prop1onyl—phenyl]-acetate hydrochloride (1:1).

Example 92
92.1
In analogy to Example 64.1, the phenol described in Example 89.1 was converted with
N-(2-bromoethyl)-phthalimide into 2-[2-(1,3-dioxo-1,3-dihydro-isoindol-2-yl)-ethoxy)-
5-ethyl-benzaldehyde.

922

In analogy to Example 1.1, the benzaldehyde obtained in Example 92.1 was converted with
4-aminobenzonitrile and benzyl isonitrile into methyl (RS)-(4-cyano-phenylamino)-{2-[2-
(1,3-dioxo-1,3-dihydro-isoindol-2-yl)-ethoxy]-4,5-dimethoxy-phenyl}-acetate.
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923
0.82 ml of hydrazine hydrate was added to a solution of 2.73 g of the phthalimide described

in Example 92.2 in 20 ml of MeOH and 20 ml of CHCl3. The reaction mixture was stirred
for one day at room temperature and then treated with 10 ml of acetic acid in 20 ml of
MeOH. The mixture was stirred Man liess overnight at room temperature. Subsequently, -

.the precipitated hydrazine acetate was filtered off. The filtrate was evaporated. The crude

product was isolated by chromatography on silica gel. There were obtained 1.48 g of
methyl (RS)-[2-(2-amino-ethoxy)-5-ethyl-phenyl]-(4-cyano-phenylamino)-acetate acetate
(1:1) as a white lyophilizate. S

924 .

In analogy to Example 59.3, the nitrile obtained in Example 92.3 was converted into
methyl (RS)-{2-(2-amino-ethoxy)-5-ethyl-phenyl]-(4- carbannm1doyl-pheny1ammo)—
acetate hydrochloride (1:3). :

-Example 93

In analogy to Example 64.3, the nitrile obtained in Example 92.2 was converted into
methyl (RS)-(4-carbamimidoyl-phenylamino)-{2-[2-(1,3- dzoxo-1,3-d1hydro-1somdol—2-
yl)-ethoxy]-5-ethyl-phenyl}-acetate hydrochloride (1:1). ‘

Example 94
94.1

In analogy to Example 22.1, the amine obtained in Example 92.3 was converted with acetyl
chloride into methyl (RS)-[2-(2-acetylamino-ethoxy)-5-ethyl-phenyl]-(4-cyano-phenyl-
amino)-acetate.

942 L
In analogy to Example 64.3, the nitrile obtamed in Example 94 1 was convcrted into
methyl (RS)-[2-(2-acetylamino-ethoxy)-5-ethyl-phenyl}- (4-carbamimidoyl-
phenylamino)-acetate hydrochloride (1:1).

le 95

In analogy to Example 94,
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95.a

from the amine obtained in Example 92.3 and trifluoroacetic anhydride there was obtained
methyl (RS)-(4-cyano-phenylamino)-{5-ethyl-2-[2-(2,2,2-trifluoro-acetylamino)-ethoxy]-
phenyl}-acetate, which was subsequently converted into methyl (RS)-(4-carbamimidoyl-
phenylamino)-{5-ethyl-2-[2-(2,2,2-trifluoro-acetylamino)- ethoxy] -phenyl}-acetate hydro-
chloride (1:1). :

95 b

from the amine obtained in Example 92.3 and methanesulphonyl chloride there was
obtained methyl (RS)-(4-cyano-phenylamino)-[5-ethyl-2-(2-methanesulphonylamino-
ethoxy)-phenyl]-acetate, which was subsequently converted into methyl (RS)-(4-
carbamimidoyl-phenylamino)-{5-ethyl-2-( 2-methanesu1phony1am1no-ethoxy)—phenyl]
acetate hydrochloride (1:1).

95.c
from the amine obtained in Example 92.3 and phenylsulphonyl chloride there was -

obtained methyl (RS)-[2-(2-benzenesulphonylamino-ethoxy)-5-ethyl-phenyl]-(4-cyano-
phenylamino)-acetate, which was subsequently converted into methyl (RS)-[2-(2-benzene-

. sulphonylamino-ethoxy)-5-ethyl-phenyl]- (4-carbamumdoyl—phenylammo) -acetate hydro-

chloride (1:1).

 Example 96
In analogy to Example 75,
96.a | )

from the ester obtained in Example 89.4 there was obtained (RS)-(4-carbamimidoyl-
phenylamino)-(2-carbamoylmethoxy-5-ethyl-phenyl)-acetic acid;

96.b
from the ester obtained in Example 89.a there was obtained (RS)-(4-carbamimidoyl-
phenylamino)- [2-(2-dimethylamino-ethoxy)-5-ethyl-phenyl]-acetic acid;

96.c



10

15

20

30

35

WO 00/35858 N o PCT/EP99/09520

83

from the ester obtained in Example 90.b there was obtained (RS)-(4-carbamimidoyl-
phenylamino)-[2-(2-hydroxy-ethoxy)-5-propyl-phenyl]-acetic acid;

96.d
from the ester obtained in Example 90.c there was obtained (RS)-(4-carbamimidoyl-
phenylamino)-(2-carbamoylmethoxy-5-propyl-phenyl)-acetic acid;

96.e .
from the ester obtained in Example 90.d there was obtained (RS)-(4-carbamimidoyl-
phenylamino)-[2-(2-hydroxy-ethoxy)-5-(2-hydroxy-ethyl)-phenyl]-acetic acid;

96.f :
from the ester obtained in Example 90.e there was obtained (RS)-(4-carbamimidoyl-
phenylamino)-[2-(2-hydroxy-ethoxy)-5-isopropyl-phenyl]-acetic acid;

96.g
from the ester obtained in Example 92.4 there was obtained (RS)- [2—(2—ammo-ethoxy)-5--
ethyl-phenyl] (4-carbammndoy1-phenylannno)—acet1c acid acetate (1 1);

96.h
from the ester obtained in Example 92 there was obtained (RS)-N-(2-{2-[(4-carbam-
imidoyl-phenylamino)-carboxy-methyl]-4-ethyl-phenoxy}-ethyl)-phthalamidic acid;

96.i
from the ester obtained in Example 94.2 there was obtained (RS)-{2-(2-acetylamino-
ethoxy)-5-ethyl-phenyl}-(4-carbamimidoyl-phenylamino)-acetic acid;

96.j | |
from the ester obtained in Example 95.a there was obtained (RS)-(4-carbamimidoyl-
phenylamino)-{5-ethyl-2-[2-(2,2,2-trifluoro-acetylamino)-ethoxy)-phenyl}-acetic acid;

96.k .
from the ester obtained in Example 95.b there was obtained (RS)-(4-carbamimidoyl-
phenylamino)-[5-ethyl-2-(2-methanesulphonylamino-ethoxy)-phenyl]-acetic acid;
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%] - _ o S _
from the ester obtained in Example 95.c there was obtained (RS)-[2-(2-benzenesulphonyl-
amino-ethoxy)-5-ethyl-phenyl]-(4-carbamimidoyl-phenylamino)-acetic acid; -

- 96.m

from the ester obtained in Example 91.2 there was obtained methyl (RS)-(4-carbamim-
idoyl-phenylamino)-(2-(2-hydroxy-ethoxy)- 5-proplonyl-pheny1]-acetate hydrochloride
(1:1). . .
Example 97

14 mg of NaBH, were added to a solution of the ketone described in Example 96.m in 5 ml

- of EtOH, 5 m! of H;0 and 5 ml of DMF.. The reaction solution was stirred overnight at
rroom temperature and subsequently concentrated completely. The residue was taken up

in H,O, with a white precipitate forming. This was filtered off. There were obtained 82 mg

-of a mixture of (RS)- and (SR)-(4-carbamimidoyl-phenylamino)-{2- (2-hydroxy—ethoxy)-

5-[(RS)- l-hydroxy-propyll -phenyl]-acetic acid a white solid.’

Example 98
981 o
TIn'analogy to Example 1.1, 4,5:dimethoxy-2-methylbenzaldehyde was converted with -
4-aminobenzonitrile and toluene-4-sulphonylmethyl isocyanide into methyl (RS)-(4-
cyano-phenylamino)-(4,5-dimethoxy-2-methyl-phenyl)-acetate, which was subsequently
converted in analogy to Example 64.3 into methyl (RS)- (4—carbamumdoyl-phenylammo)-
(4, 5-d1methoxy-2-methyl-pheny1) ~acetate hydrochlonde (1:1). :

1 98.2

In analogy to Example 98.1, 2,5- dlmeﬂly]-4-methoxybenza1dehyde was converted with
4-aminobenzonitrile and toluene-4-sulphonylmethyl isocyanide into methyl (RS)-(4-
cyano-phenylamino)-(4-methoxy-2,5-dimethyl-phenyl)-acetate, which was subsequently -

.. converted into methyl (RS)-(4-carbamimidoyl-phenylamino)-(4-methoxy-2,5-dimethyl-

phenyl)-acetate acetate (1:1).
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Example 99
99.1 '
In analogy to Example 64.1, 4,5-diethoxy-2- hydroxy—benzaldehyde (prepared by Bayer-
Villiger oxidation of 3,4-dimethoxybenzaldehyde with meta-chloroperbenzoic acid in
MeOH, subsequent hydrolysis of the formylphenol ester formed with KOH in MeOH to
3,4-diethoxy-phenol and subsequent Gattermann formylation with zinc cyanide, KCl and
HClin diethyl ether) was converted with 2-bromoethanol into 4,5-diethoxy-2-(2-hydroxy-
ethoxy)-benzaldehyde.

- 99.2 -

In analogy to Example 1.1, from the benzaldehyde obtained in Example 99.1, 4-amino-N-
hydroxy-benzamidine and benzyl isonitrile there was obtained ethyl (E)- and/or (Z)- (RS)-
[4,5-diethoxy-2-(2-hydroxy-ethoxy)-phenyl]- [4-(N-hydroxycarbanmmdoyl)-
phenylamino]-acetate.

99.3 - : :

In analogy to Example 3, from the amidoxime obtained in Example 99.2 there was -
obtained ethyl (RS)-(4-carbamimidoyl-phenylamino)-[4, 5-d1ethoxy—2-(2—hydroxy—
ethoxy)-phenyl] -acetate acetate (1:1).

Example 100

In analogy to Example 99,

100.a

from 4,5-diethoxy-2-hydroxy-benzaldehyde and 3-bromo-1-propanol there was obtained
4,5-diethoxy-2-(3-hydroxy-propoxy)-benzaldehyde, which was converted with 4-amino-
N-hydroxy-benzamidine and benzyl isonitrile into ethyl (RS)-(E)- and/or -(Z)-[4,5-
diethoxy-2-(3-hydroxy-propoxy)-phenyl}-[4-(N-hydroxycarbamimidoyl)-phenylamino)-
acetate and subsequently into ethyl (RS)-(4-carbamimidoyl-phenylamino)- (4, 5-d1ethoxy-
2-(3-hydroxy-propoxy)-phenyl}-acetate acetate (1:1).

100.b

from 4,5-diethoxy-2-hydroxy-benzaldehyde and ethyl bromoacetate there was obtained
ethyl (4,5-diethoxy-2-formyl-phenoxy)-acetate, which was converted with 4-amino-N-
hydroxy-benzamidine and benzyl isonitrile into ethyl (RS)-(E)- and/or -(Z)-(4,5-diethoxy-
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2-ethoxycarbonylmethoxy-phenyl)- [4-(N-hydroxycarbamimidoyl)-phenylamino]-acetate
and subsequently into ethyl (RS)-(4-carbamimidoyl-phenylamino)-(4, 5-d1ethoxy-2—
ethoxycarbonyhnethoxy—phenyl) -acetate acetate (1:1). :

100.c
from 4 5-d1ethoxy-2-hydroxy-benza1dehyde and ethyl 2-bromoisobutyrate there was

obtained ethyl 2-(4,5-diethoxy-2-formyl-phenoxy)-2-methyl-propionate, which was
converted with 4-amino-N-hydroxy-benzamidine and benzyl isonitrile into ethyl (RS)-

~ (E)- and/or (Z)-2-(4,5-diethoxy-2-{[4-(N-hydroxycarbamimidoyl)-phenylamino}-

methoxycarbonyl-methyl}-phenoxy)-2-methyl-propionate and subsequently into ethyl
(RS)-2-{2-[(4-carbamimidoyl-phenylamino)-methoxycarbonyl-methyl]-4,5-diethoxy-
phenoxy}-2-methyl-propionate.

100.d : : -

from 4,5-diethoxy-2-hydroxy-benzaldehyde and iodoacetamide there was obtained 2-(4,5-
diethoxy-2-formyl-phenoxy)-acetamide, which was converted with 4-amino-N-hydroxy-
benzamidine and benzyl isonitrile into ethyl (2-carbamoylmethoxy-4,5-diethoxy-phenyl)-
[4-(N-hydroxycarbamimidoyl)-phenylamino] -acetate and subsequently into ethyl (RS)-

= (4-carbam1m1doyl-phmylannno) (2 carbamoylmethoxy—4 5- dxethoxy-phenyl) -acetate -
20 R o . .

hydrochlonde (1:1).

Example 101
101.1 : oo
In analogy to Example 16.1-2, from 6-bromoveratraldehyde, 4—ammobenzomtnle and .
benzyl isonitrile there was obtained methyl (RS)- (2-bromo-4 5- d1methoxy—phenyl) (4-
cyano-phenylamino)-acetate. - : : :

101.2

In analogy to Example 64.3, from the nitrile obtained in Example 101.1 there was obtained
methyl (RS)-(2-bromo-4,5-dimethoxy-phenyl)- (4-carbammndoyl—pheny1ammo) -acetate
hydrochloride (1:1). :

Example 102
102.1 .
A solutlon of 0. 91 mg of the bronnde described in Example 101.1 in 20 ml of 1,2-
dimethoxyethane was treated with 0.32 g of 3-thiopheneboronic acid and 0.76 mg of CsF.
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Argon was conducted through this suspension for 30 min. Then, 87 mg of tetrakis-
(triphenylphosphine)-palladium were added. The reaction mixture was boiled overnight
at reflux. The crude product was subsequently isolated by extraction and purified by
chromatography on silica gel. There were obtained 241 mg of methyl (RS)-(4-cyano-
phenylamino)-(4,5-dimethoxy-2-thiophen-3-yl-phenyl)-acetate as a grey solid.-

In analogy to Example 64.3, from the compound described in Example 101.1 there was
obtained methyl (RS)-(4—carbamimidoyl-phenylamino)-(4,5-dimethoxy—2-thiophen—3-yl—
phenyl)-acetate acetate (1:1). ' '

Example 103
103.1

4.70 g of diboronpinacol ester and 3.63 g of potassium acetate were added to a solution of
5 g of the bromide described in Example 101.1 in 100 ml of dioxan. Argon was conducted
through the reaction mixture for 15 minutes. Subsequently, 0.52 g of bis(triphenyl- -
phosphine)-palladium(II) chloride was-added. The reaction mixture was heated overnight
to 80°C, then filtriert and evaporated. The crude product was isolated by chromatography
on silica gel. There were obtained 3.89 g of methyl (RS)-(4-cyano-phenylamino)-[4,5-
dimethoxy-2-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl] -acetate as a pink
foam. : '

103.2

In analogy to Example 73.2, from the boronic acid ester described in Example 102.1'1
there was obtained methyl (RS)-(4-cyano-phenylamino)-(4,5-dimethoxy-2-pyridin-3-yl-
phenyl)-acetate, :

103.3

In analogy to Example 64.3, from compound obtained in Example 103.2 1 there was
obtained methyl (RS)-(4-carbamimidoyl—phenylamino)-(4,5-dimethoxy-2-pyridin-3-y1—
phenyl)-acetate hydrochloride (1:1).

- Example 104
104.a

In analogy to Example 102, from the bromide described in Example 101.1 and phenyl-
boronic acid 1 there was obtained methyl (RS)- (4-cyano-phenylamino)-(4,5-dimethoxy-
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biphenyl-2-yl)-acetate, which was subsequently converted into methyl (RS)-(4-
carbamimidoyl-phenylamino)-(4,5-dimethoxy-biphenyl-2-yl)-acetate hydrochloride (1:1).
104.b R - - :

In analogy to Example 73.2-3 from the bromide described in Example 101.1 and 2-

thiopheneboronic acid 1 there was obtained methyl (RS)-(4-cyano-phenylamino)-(4,5-
dimethoxy-2-thiophen-2-yi-phenyl)-acetate, which was subsequently converted into (RS)-

 (4-carbamimidoyl-phenylamino)-(4.5-dimethoxy-2-thiophen-2-yl-phenyl)-acetic acid

methylester acetate (1:1).

Example 105

In analogy to Example 75,

105.a o _ :
from the ester descnbed in Example 98. l there was obtamed (RS)- (4-carbamumdoyl

| phenylarmno) (4,5 d1memoxy-2-methyl-phenyl)-acet1c acid.

105 b :
from the ester described in Example 98.2 there was obtamed (RS) (4-carbam1m1doyl— -
phenylanuno_) (4-methoxy—2 5-dimethyl-phenyl)-acetic acid.

105.¢c
from the ester described in Example 99.3 there was obtained (RS)- (4-carbaxmm1doyl-

phenylammo) -[4,5-diethoxy-2- (.2-hydroxy—_et_hoxy) phenyl]-acetic acid.

105.d
from the ester described in Example 100.a there was obtained (RS)-(4-carbamimidoyl-

phenylamino)-[4,5-diethoxy-2-(3-hydroxy-propoxy)-phenyl}-acetic acid.

105.¢ .
from the ester described in Example 100.b there was obtuned (RS)-(4-carbamimidoyl-

phenylamino)-(2-carboxymethoxy-4,5-diethoxy-phenyl)-acetic acid.
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105.f

‘from the ester described in Example 100.c there was obtained (RS)-2-{2-[(4-

carbamimidoyl-phenylamino)-carboxy-methyl]-4,5-diethoxy-phenoxy}-2-methyl-.

propionsiure.

105.g
from the ester described in Example 100.d there was obtained (RS)-(4-carbamimidoyl-

phenylamino)-(2-carbamoylmethoxy-4,5-diethoxy-phenyl)-acetic acid. -

105.h
from the ester described in Example 1012 there was obtained (RS)-(2-bromo-4,5-
dimethoxy-phenyl)-(4-carbamimidoyl-phenylamino)-acetic acid.

© 1051

from the ester described in Example 102.2 there was obtained (RS)- (4—carbaxmm1doyl-
.phenylamino)-(4,5-dimethoxy-2 -thxophen-z-yl-phenyl)-acetlc acid.

105.j.
from the ester described in Example 104.a there was obtained (RS)- (4—carbam1rmdoyl— :
phenylamino)-(4,5-dimethoxy-biphenyl-2-yl)-acetic acid. '

105k
from the ester described in Example 104.b there was obtained (RS)- (4-carbamumdoyl- .
phenylamino)-(4, S-dlmethoxy-z-thlophen- -yl-phenyl)-acetic acid.

105.1
from the ester described in Example 104.3 there was obtained (RS)- (4-carbamumdoyl—
phenylammo) 4, S-dlmethoxy-2-pyndm-3-yl-pheny1) acetic acid.

Example 106
106.1
In analogy to Example 102.1, from the bromide described in Example 103.1 and 2-furan-
boronic acid there was obtained (RS)- (4-cyano-phenylammo) (2-ﬁ1ran-2-yl-4 5.
d1methoxy-phenyl)-acet1c acid.
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106.2
In analogy to Example 1.2, from the compound described in Example 106.1 there.was
obtained (RS)-(4-cyano-phenylamino)- (2-fu_ran—.2-yl-4,5-d_.lmethoxy-phenyl)-.acenc acid.

106.3 :

In analogy to Example 1.3, from the compound described in Example 106.2 there was
obtained (2-furan-2-yl-4,5 dunethoxy-phenyl) [4-(N-hydroxycarbannnndoyl)-
phenylamino]-acetic ac1d

106.4

In analogy to Example 3, from the amidoxime obtained in Example 106.3 there was
obtained (RS)- (4-carbammndoyl-phenylannno) (2- furan-2-y1-4,5 damethoxy—phenyl)-
acetic acid.

_ Example 107
107.1

. 2.13 ml of fuming nitric acid were added within 30 minutes to a solution, cooled td,—30° C

- of 10 g of 3,4-diethoxybenzaldehyde in 185 ml of 1,2-dichloroethane. Subsequently, the

20

25

30

35

- reaction mixture was left to warm to 0°C and was poured on to ice. The product was

isolated by extraction. There were obtained 12.06 g of 4,5-diethoxy-2-nitro-benzaldehyde.

107.2

In analogy to Example 1.1 from the benzaldehyde obtained in Example 107.1, 4—ammo-
benzonitrile and benzyl isonitrile there was obtained methyl (RS)- (4—cyano-pheny1ammo)-
(4,5-diethoxy-2-nitro-phenyl)-acetate.

. 107.3

In analogy to Example 59.2, by reductlon of the mtro compound obtained in Example

- 107.2 with platinum-on-charcoal there was obtained methyl (RS)-(2-amino-4,5-diethoxy-

phenyl)-(4-cyano-phenylamino)-acetate.

1074

In analogy to Example 22.1, from the aniline obtamed in Example 107.3 and glutanc
anhydride there was obtained (RS)-4 {2- [carboxy—(&cyano—phenylammo)-methyl] -4,5-
diethoxy-phenylcarbamoyl}-butyric acid.
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107.5 _

In analogy to Example 1.3, from the compound obtained in Example 107.4 there was
obtained (RS)-4-(2-{carboxy-[4-(N-hydroxycarbamimidoyl)-phenylamino}-methyl}-4,5-
diethoxy-phenylcarbamoyl)-butyric acid. -

107.6
In analogy to Example 3, from the amidoxime onbtained in Example 107.5 there was

obtained 4-{2-[(4-carbamimidoyl-phenylamino)-carboxy-methyl}-4 S-dxethoxy-phenyl-
carbamoyl}-butyric acid (compound with acetic acid).

Example 108
108.1
In analogy to Example 22.1, from the aniline described in Example 107.3 and monomethyl
oxaly]l chloride there was obtained (RS)-(4-cyano-phenylamino)-[4,5-diethoxy-2- (oxalyl—
amino)-phenyl}-acetic acid. -

108.2

In analogy to Example 64.3, from compound obtained in Example 107.1 there was
obtained methyl (RS)-(4-carbamimidoyl-phenylamino)-[4,5- d1ethoxy—2o (methoxyoxalyl- :
ammo)-phenyl] -acetate hydrochloride (1:1).

108.3

In analogy to Example 1.2, from the ester obtained in Example 107.2 there was obtained
(RS)-(4-carbamimidoyl-phenylamino)-([4,5-diethoxy-2-(oxalyl-amino)-phenyl]-acetic
acid. - . -

Example 109
109.1

A solution, cooled to 0°C, of 6.81 g of 3,4-dimethylbenzyl alcohol and 11.62 ml of
N,N,N',N'-tetramethyl-ethylenediamine in 150 m] of pentane was treated with 62.5 ml of
n-butyllithium solution (1.6M in hexane). The reaction mixture was boiled at reflux for
11 hrs. Then, 12.69 g of iodine in 50 ml of THF were added dropwise at -30°C. The
mixture was stirred for 15 min. at -30°C and then left to warm to room temperature. The
reaction mixture was added to 100 ml of 10% sulphuric acid. The crude product was
isolated by extraction and purified by chromatography on silica gel. There were obtained
2.95 g of (2-iodo-4,5-dimethyl-phenyl)-methanol as a light yelldw solid.
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109.2
In analogy to Example 27.1, from the iodide obtained in Example 109.1 and methyl

acrylate there was obtained methyl (E)-3-(2-hydroxymethyl-4,5-dimethyl-phenyl)-
acrylate.

109.3 _ - : S
In analogy to Example 27.2, from the compound described in Example. 109.2 there was

obtained methyl 3-(2-hydroxymethyl-4,5-dimethyl-phenyl)-propionate.

1094 :
In analogy to Example 27.3 from the compound described in Example 109.3 there was

" obtained methyl 3-(2-formyl-4,5-dimethyl-phenyl)-propionate.

1095 - - -
- Inanalogy to Example 1, ﬁ'om the benzaldehyde obtamed in Example 109 4, 4-amino-

N . . benzonitrile and benzyl isonitrile _th__ere was obtained methyl (RS)-3-[2-[(4-cyano- -

- . phenylamino)-methoxycarbonyl-methyl]-4,5-dimethyl-phenyl]-propionate, which was

.20

30

35

converted via (RS)-3-[2-[carboxy- (4-cyano-phenylamino)-methyl] -4,5-dimethyl-phenyl]-:
propionic acid into (E)- and/or (Z)-(RS)-3-[2-[carboxy-[4-(N- hydroxycarbamxmxdoyl)- '
phenylamino]-methyl]-4,5-dimethyl-phenyl]-propionic acid.

109.6
In analogy to Example 3 from the amxdoxnne obtained in Exarnple 109. 5 there was

obtained (RS)-3-{2-[(4-carbamimidoyl-phenylamino)-carboxy-methyl]-4,5-dimethyl-
phenyl}-propionic acid.

Example 110
l 10.1
In analogy to Example 64 1,3.75 g of the phenol descn'bed in Example 89.1 were atkylated
with cis,trans-crotyl bromide. The crude intermediate, 2-but-2-enyloxy-5-ethyl-
benzaldehyde, was isolated by exiract_ion, subsequently heated one day to 200°C and then
distilled in a bﬂb-ﬁbc oven. There were obtained 3.39 g of (RS)-5-ethyl-2-hydroxy-3-(1-
methyl-allyl)-benzaldehyde as a yellow liquid.
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110.2

In analogy to Example 64.1, the phenol described in Example 110.1 was converted with
2-bromoethanol into (RS)-5-ethyl-2-(2-hydroxy-ethoxy)-3-(1-methyl-allyl)-

benzaldehyde.

1103
In analogy to Example 1.1, the benzaldehyde described in Example 110.2 was converted

with 4-amino-N-hydroxy-benzamidine and benzyl isonitrile into ethyl [5-ethyl-2-(2-
hydroxy-ethoxy)-3-(1-methyl-allyl)-phenyl] - [4-(N-hydroxycarbamimidoyl)-
phenylamino] -acetate.

11034

In analogy to Example 3, the amidoxime obtained in Example 110.3 was converted intoa
mixture of ethyl (RS)- and (SR)-[(RS)-3-sec-butyl-5-ethyl-2- (2—hydroxy-ethoxy)—phenyl]- _
(4-carbamimidoyl-phenylamino)-acetate. '

Example 111

In analogy to Example 110, the phenol described in Example 87.b was converted by *
alkylation with cis,trans-crotyl bromide and subsequent heating to 200°C into (RS)-2-
hydroxy-3-(1-methyl-allyl)-5-propyl-benzaldehyde. This phenol was converted with 2-
bromoethanol into (RS)-2-(2-hydroxy-ethoxy)-3-(1-methyl-allyl)-5-propyl-benzaldehyde.
The thus-obtained benzaldehyde was converted with 4-amino-N-hydroxy-benzamidine
and benzyl isonitrile into ethyl [4-(N-hydroxycarbamimidoyl)-phenylamino]-[2-(2-
hydroxy-ethoxy)-3-(1-methyl-allyl)-5-propyl-phenyl]-acetate, which was subsequently
converted into a mixture of ethyl (RS)- and (SR)-[(RS)-3-sec-butyl-2-(2-hydroxy-ethoxy)-
5-propyl-phenyl]-(4-carbamimidoyl-phenylamino)-acetate acetate (1:1).

Example 112
112.1

In analogy to Example 1.1, the benzaldehyde obtamed in Example 110.2 was converted
with 4-aminobenzonitrile and benzyl isonitrile into a mixture of ethyl (RS)- and (SR)-(4-
cyano-phenylamino)-[5-ethyl-2-(2-hydroxy-ethoxy)-3-[(RS)- 1-methyl-allyl] -phenyl] -
acetate.

112.2
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In analogy to Example 59.3, thenitrile obtained in Example 112.1 was converted into a
mixture of ethyl (RS)- and (SR)-(4-carbamimidoyl-phenylamino)- [5-ethyl-2-(2-hydroxy-
ethoxy)-3-[(RS)-1-methyl-allyl] -phenyl]-acetate hydrochloride (1:1). - :

Example 113
113.1
In analogy to Example 89.1, from methyl 5-methoxy—sahcy1ate there was obta.med methyl

3-formyl- 2-hydroxy—5-methoxy—benzoate

113.2
In analogy to Example 64.1, from the phenol obtained in Example 113.1 and 2-bromo-

ethanol there was obtained 7—methoxy—5-oxo-2 3-d1hydro-5H-benzo [e] 1 4] d10xepme—9-
carbaldehyde

1133

In analogy to Example 1.1, from the benzaldehyde obtained in Example 113.2, 4-amino-N-
hydroxy-benzamidine and benzyl isonitrile there was obtained methyl (RS)-3-{(4-cyano-

. phenylamino)-methoxycarbonyl-methyl]-2-(2-hydroxy-ethoxy)-5-methoxy-benzoate.

k le 114
114.1

- '8.41 ml of bromine in 100 m} of CHCl; were added dropwise within 2 hrs. to a solutlon,
- cooled to 0°C; of 20 g of 4-ethylphenol in 200 ml of CHCl; and 100 ml of MeOH. The

reaction mixture was left to warm to room temperature and was concentrated. The

- product was isolated by extraction. “There were obtained 33.14 g of 2-bromo-4-ethyl-
- phenol as a light brown oil. o

114.2
In analogy to Example 89.1, from the phenol described in Example 114.1 there was
obtained 3-bromo-5-ethyl-2-hydroxy-benzaldehyde.

-114.3
In analogy to Example 59.1 from the phenol described in Example 114.2 and 2-
bromoethanol there was obtained 3-bromo-5-ethyl-2-(2-hydroxy-ethoxy)-benzaldehyde.
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114.4

In analogy to Example 1.1 from the benzaldehyde obtained in Example 114.3, 4-amino~
benzonitrile and benzyl isonitrile there was obtained methyl (RS)-[3-bromo-5-ethyl-2-(2-
. hydroxy-ethoxy)-phenyl]-(4-cyano-phenylamino)-acetate.

114.5
In analogy to Example 69.3, from the nitrile obtained in Example 114.4 there was obtained
methyl (RS)-[3-bromo-5-ethyl-2-(2-hydroxy-ethoxy)-phenyl]-(4-carbamimidoyl-phenyl-
amino)-acetate hydrochloride (1:1).

Example 115
115.1
In analogy to Example 73.1, from the bromide described in Example 110.4 and phenyl-
boronic acid there was obtained (4-cyano-phenyl)-5- [ethyl-2-(2-hydroxy-ethoxy)-
biphenyl-3-yl]-acetic acid.

1152

In analogy to Example 64.3, from the compound described in E.xample 115.1 there was .
obtained methyl (RS)-(4-carbamimidoyl-phenylamino)- {5—eﬂ1yl-2-(2-hyd.roxy—ethoxy)- o
biphenyl-3-yl]-acetate hydrochloride (1:1). :

Example 116
In analogy to Example 75,

116.a

from the ester described in Example 110.4 there was obtained a mixture of (RS)- and (SR)-
[(RS)-3-sec-butyl-5-ethyl-2-(2-hydroxy-ethoxy)-phenyl]- (4-carbam1m1doyl- :
phenylamino)-acetic acid;

116.b :

from the ester described in Example 111 there was obtained a mixture of (RS)- and (SR)-
[(RS)-3-sec-butyl-2-(2-hydroxy-ethoxy)-5-propyl-phenyl] - (4-carbam1m1doyl-
phenylamino)-acetic acid;
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116.c

.from the ester described in Example 112.2 there was obtained a mixture of (RS)- and (SR)-

_ (4-carbannrmdoyl—phenyla:mno)—[5-ethyl-2- (2-hydroxy-ethoxy)-3-[(RS)-1-methyl-allyl}-
phenyl]-acetic acid;

116.d

' from the ester described in Exarnple 113.4 there were obtained (RS)-(4-carbamimidoyl-
~ phenylamino)-(7-methoxy-5-0x0-2,3-dihydro-5H-benzo[e} [ 1,4] dioxepin-9-yl)-acetic acid
. and (RS)-3-[(4-carbamimidoyl-phenylamino)-carboxy-methyl]-2-(2-hydroxy-ethoxy)-5-

methoxy-benzoic acid;

116.e

.- from the ester described in Example 114.5 there was obtained (RS)-{3-bromo-5-ethyl-2-
- (2-hydroxy-ethoxy)-phenyl]-(4-carbamimidoyl-phenylamino)-acetic acid; .

116.f
from the ester described in Example 115.2 there was obtained (RS)-(4-carbamimidoyl-

 phenylamino)-[5-ethyl-2-(2-hydroxy-ethoxy)-biphenyl-3-yl]-acetic acid.

- Example 117

Analogously to the procedure described in Example 64.1, but using the following hydroxy-

- aldehydes and alkylating agents, there were prepared aldehydes which were converted into

the corresponding amidoximes ana]ogously to Example 1:

117.a

From 3- ethoxy-4—hydroxybenzaldehyde with 2-bromopropane there was obtained 3-
ethoxy-4-isopropoxybenzaldehyde and therefrom via the intermediates methyl (RS)-(4-
cyano-phcnylamino)-(3-'ethqu-4—isopropoxy—phenyl)-acetate and (RS)-(4-cyano-phenyl-
amino)-(3-ethoxy-4-isopropoxy-phenyl)-acetic acid there was obtained (E)- and/or (Z)-
(RS)- (3—ethoxy—4-1sopropoxy—phenyl) [4—(N-hydroxycarbammudoyl)-phenylammo]-
acetic acid; : : e

117b
from 3-allyl-4-hydroxybenzaldehyde with 2-bromopropane there was obtained 3-allyl-4-
isopropoxybenzaldehyde and therefrom via the intermediates methyl (RS)-(3-allyl-4-
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isopropoxy-phenyl)-(4-cyano-phenylamino)-acetate and (RS)-(3-allyl-4-isopropoxy-
phenyl)-(4-cyano-phenylamino)-acetic acid there was obtained (E)- and/or (Z)-(RS)-(3-
allyl-4-isopropoxy-phenyl)-{4-( N-hydroxycarbamimidoyl)-phenylamino]-acetic acid;

117.c

from 3-ethoxy-4-hydroxybenzaldehyde with bromocyclopropane there was obtained 3-
ethoxy-4-cyclopropoxybenzaldehyde and therefrom via the intermediates methyl (RS)-(4-
cyano-phenylamino)-(4-cyclopropoxy-3-ethoxy- phenyl)-acetate and (RS)-(4-cyano-
phenylamino)-(4-cyclopropoxy-3-ethoxy-phenyl)-acetic acid there was obtained (RS)-(4-
cyclopropoxy-3-ethoxy-phenyl)-[4-(N-hydroxycarbamimidoyl)-phenylamino]-acetic acid.

Example 118

Analogously to Example 3, the products obtained in Example 113 were converted into the
corresponding amidines: -

118.a
The product of Example 117.2 was converted into (RS) (4-carbammndoyl-phenylammo)- :
(3- ethoxy-4-1sopropoxy-phenyl)-acet1c acid; '

118b

.the product of Example 117.b was converted into (RS)- (4—carbammndoyl-phenylannno)

(4-isopropoxy-3-propyl-phenyl)-acetic acid;

118.c
the product of Example 117.c was converted into (RS)- (4-carbam1mxdoyl-phenylannno)—
(4—cyclopropoxy—3 ethoxy—phenyl) acetic acid. : :

ERE Example 119

119.1 S

3-Allyl-4-hydroxybenzaldehyde was converted with benzyl bromide analogously to the
procedure described in Example 64.1 into 3-allyl-4-benzyloxybenzaldehyde.
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- 1192,

Analogously to the procedure described in Example 1.1, using 3-a]ly1-4—benzyloxy-
benzaldehyde in place of 3,5—d1methoxybenzaldehyde, there was prepared methyl (RS)-(3-
allyl-4-benzyloxy-phenyl)-(4-cyano-phenylamino)-acetate.

119.3. :

The product from Example 119.2. was converted analogously to the procedure described in
Example 6.2 into the amidine ester methyl (RS)-(3-allyl-4-benzyloxy-phenyl)-(4-carbam-
imidoyl-phenylamino)-acetate.

Example 120
The ester from Example 119.3. was hydrolﬁed according to the procedure described in
Example 75 to (RS)-(3-allyl-4-benzyloxy-phenyl)-(4-carbamimidoyl-phenylamino)-acetic

acid.

~ Example 121

121.1. :
'Analogously to the procedure described in Example 64.1, from 3,5-dihydroxy -

benzaldehyde and 1.3 equivalents of 2-bromopropane by reaction for 4 hours at 60°C theie
was prepared 3-hydroxy-5-isopropoxy-benzaldehyde. This thus-obtained material was

- converted with 1.5 equivalents of ethyl bromide accordmg to the same procedure into3-" -

ethoxy-5-1sopropoxy-benzaldehyde :

121.2,

A solution of 1.2 g of 3—ethoxy-5-isopropo:tybenzaldehyde (Example 117.1.) in 35 ml of
methanol was treated with 0.87 g of 4-amino-N-hydroxybenzamidine and srirred for 1
hour at room temperature. Then, 0.70 ml of benzyl isonitrile were added. The solution
obtained was cooled to 0°C and ihen treated dropwise with 2.45 ml of boron trifluoride
etherate in a manner such that the temperature did not exceed 10°C. The reaction mixture
was stirred for 1 hour at room temperature and then concentrated under reduced pressure.
The residue was taken up in 21 ml of methanol and 2.1 ml of water, the solution obtained
was stirred for 1 hour at room temperature and then concentrated. The crude product
was isolated by extraction and purified by chromatography on silica gel and yielded 0.44 g
of yelloWish, crystalline methyl (E)- and/or (Z)-(RS)-(3-ethoxy-5-isopropoxy-phenyl)-{4-
(N-hydroxycarbamimidoyl)-phenylamino)-acetate.
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. Example 122

Analogously to the procedure described in Example 75, the ester obtained accofding to
Example 121.2. was saponified to (E)- and/or (Z)-(RS)-(3-ethoxy-5-isopropoxy-phenyl)-
[4-(N-hydroxycarbamimidoyl)-phenylamino]-acetic acid.

Example 123

Analogously to Example 3, the product from Example 122 was converted into (RS)-(4-
carbamimidoyl-phenylamino)-(3-ethoxy-5-isopropoxy-phenyl)-acetic acid.

Example 124
124.1.

7.3 g of methyl (RS)-(3-benzyloxy-5-ethoxy-phenyl)- (4-cyano-phenylammo)-acetate were -
dissolved in 146 ml of ethanol and 146 ml of acetic acid, treated with 0.7g of palladium-
charcoal catalyst and at hydrogenated room temperature. After filtering off the catalyst the
filtrate was concentrated and the residue was chromatographed with hexane-ethyl acetate
(3:1) on silica gel. There were thus obtained 5.1 g of colourless methyl (RS)- (4—cyano— L
phenylamino)-(3-ethoxy-5-hydroxy-phenyl)-acetate. &

1242 : : :
Analogously to the procedure described in Example 18, but using the phenol obtamed in

Example 124.1 and 4-morpholino-ethanol in place of methyl lactate, there was prepared
methyl (RS)-(4-cyano-phenylamino)- [3-ethoxy-5-(2-morphohn—4—yl—ethoxy)—phenyl]
acetate.

1243

Analogously to the procedure described in Example 6.2., the material obtained in Example
124.1 was converted into methyl (4-carbamimidoyl-phenylamino)-[3-ethoxy-5-(2-
morpholin-4-yl-ethoxy)-phenyl]-acetate hydrochloride (1:1).
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Example 125

According to the procedure described in Example 75, the ester obtained in Example 124.3
was hydrolyzed to (RS)-(4-carbamimidoyl-phenylamino)-[3-ethoxy-5-(2-morpholin-4-y}-

- ethoxy)-phenyl]-acetic acid.

m& 126
126.1
Analogously to the procedure described in Example 18, but using the phenol obtained in
Examiple 125.1 and tert-butyl 4-hydroxy-1-piperidinecarboxylate in place of methyl lactate,
there was prepared tert-butyl (RS)-4-{3-[(4-cyano-phenylamino)-methoxycarbonyl-
methyl]-5-ethoxy-phenoxy}-piperidine-1-carboxylate.

126.2

1.5 g of the material obtained in Example 126.1 was stirred at O°C with 13- ml of 2 molar
hydrochloric acid in ethyl acetate for 1.5 hours. The reaction mixture was evaporated and
there was thus isolated 1.0 g of methyl (RS)-(4-cyano-phenylamino)- [3-ethoxy-5-

- (pxpendm-4-yloxy)-phenyl] -acetate hydrochlonde

20

30

126.3

0.93 g of the amine obtained in Example 126.2 was dissolved in 15 ml of tetrahydroﬁxran
and treated with 0.78 ml of N-ethyldiisopropylamine. Then, 0.19 ml of methanesulphonyl
chloride was sprayed in at 0°C and the reaction mixture was stirred for 1.5 hours at 0°C.
The reaction mixture was poured into ice-cold 2 molar hydrochloric acid and extracted
with ethyl acetate. After evaporation of the organic phase and chromatography of the
residue with ethyl acetate-hexane (1:1) on silica gel there was isolated 0.45 g of methyl
(RS)-(4-cyano-phenylamino)- [3-ethoxy-5-(1-methanesulfonyl- piperidin-4-yloxy)-
phenyl] -acetate. '

126.4.

The material obtained in Example 126.3. was converted analogously to the procedure
described in Example 6.2 into methyl (RS)-(4-carbamimidoyl-phenylamino)-{3-ethoxy-5-
(1-methanesulphonyl-piperidin-4-yloxy)-phenyl]-acetate hydrochloride.
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Example 127

Analogously to Example 197, but using the phenol obtained in Example 124.1, there was
obtained, via a mixture of ethyl (RS)- and (SR)-(4-cyano-phenylamino)-[3-ethoxy-5-
[(1RS,2RS)-2-hydroxy-cyclopentyloxy]-phenyl]-acetate, a mixture of ethyl (RS)- and
(SR)-(4-carbamimidoyl-phenylamino)-[3-ethoxy-5-[(1RS,2RS)-2-hydroxy-
cyclopentyloxy]-phenyl]-acetate hydrochloride,

Example 128

Analogously to the procedure described in Example 127, but using cyclohexene oxide in
place of cyclopentene oxide, there was prepared, via a mixture of ethyl (RS)- and (SR)-(4-
cyano-phenylamino)-[3-ethoxy-5-[(1RS,2RS) -2-hydroxy-cyclohexyloxy}-phenyl]-acetate,
a mixture of ethyl (RS)- and (SR)-(4-carbamimidoyl-phenylamino)- [3-ethoxy~5 [(lRS
2RS)-2- hydroxy—cyclohexyloxy] -phenyl]-acetate hydrochloride. '

- Example 129

Analogously to the procedure described in Example 206, but using the phenol-'obtainéd in -
Example 124.1, via methyl (RS)-(4-cyano-phenylamino)-{3-ethoxy-5-(4-trityloxy-cyclo- -

hexyloxy) -phenyl] -acetate there was prepared methyl (RS)- (4-carba1mnndoyl—phenyl-
amino)-[3-ethoxy-5-(4-hydroxy-cyclohexyloxy)-phenyl]-acetate. :

Famng.le 130

Analogously to the procedure descnbed in Example 200.2 and 200.3, but usmg the phenol
obtained in Example 124 1, via methyl (RS)-(4- o-pheny]ammo) -(3-ethoxy-5- .
1sobutoxy-pheny1) -acetate there was prepared methyl (RS)- (4—carbannrmdoyl-phenyl—
amino)-(3- ethoxy-s-msobuthy-phenyl)—acetate hydrochloride.

Analogously to the procedure described in Example 75, the products of Examples 126.4.,
127.2, 128 and 129 were hydrolyzed to the corresponding acids:
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131.1.
From the product of Example 126.4. there was obtained (RS)-(4-carbamimidoyl-phenyl-
amino)-{3-ethoxy-5-(1-methanesulphonyl-piperidin-4-yloxy)-phenyl]-acetic acid;

131.2.

from the product of Example 127.2. there was obwned a mixture of (RS)- and (SR)-(4-
carbamimidoyl-phenylamino)- [3-eﬂ10xy—5-[(1RS 2RS)-2-hydroxy—cyclopentyloxy]-
phenyl]-acetic acid.

131.3.

from the product of Example 128 there was obtained a mixture of (RS)- and (SR)-(4-
carbamimidoyl-phenylamino)- [3-ethoxy-5 [(1RS,2RS)-2—hydroxy-cyclohexyloxy]-
phenyl]-acetic acid. '

1314 -

from the product of Example 129 there was obtained (RS)-(4-carbamimidoyl-phenyl-
amino)-[3-ethoxy-5-(4-hydroxy-cyclohexyloxy)-phenyl]-acetic acid. '

1315
from the product of Example 130 there was obtained (RS)-(&carbamlnudoyl-phenyl—
amino)-(3-ethoxy-5-isobutoxy-phenyl)-acetic ac1d

Example 132

In analogy to Example 64.1, from the aldehyde described in Example 89.1 and ethyl
bromoacetate there was obtained ethyl (4-eth71-2—forh’171-phenox7)-écetate therefrom
according to the procedure described in Example 1 there was obtained methyl (RS)-(4-
cyano-phenylamino)- (2-ethoxycarbonyhnethoxy—5-ethyl-phenyl) -acetate, therefrom there
was obtained (RS)-(2-carboxymethoxy-5-ethyl-phenyl)- (4-cyano-phenylammo)—acetxc
acid and therefrom there was finally obtained (E)- and/or (Z)-(RS)-(2-carboxymethoxy-5-
ethyl-phenyl)- [4- (N-hydroxycarbamimidoyl)-phenylamino] -acetic acid.

Example 133

Analogously to Example 3, the product obtained in Example 132 was converted into (RS)-
(4-carbamimidoyl-phenylamino)-(2-carboxymethoxy-5-ethyl-phenyl)-acetic acid.
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:Eﬁmple_m
134.1. -
In analogy to Example 64.1 from the aldehyde described in Examp]e 89.1 and benzyl
bromide there was obtained 2-benzyloxy-5-ethyl-benzaldehyde.

134.2,

The aldehyde from Example 134.1 was converted analogously to Example 1.1 with 4-
aminobenzonitrile and toluene-4-sulphonylmethyl isocyanide into methyl (RS) (2-
benzyloxy-5-ethyl-phenyl)-(4-cyano-phenylamino)-acetate.

134.3. .
Analogously to the procedure described in Example 124.1, the product of Example 134.2
was hydrogenated to methyl (RS)-(4-cyano-phenylamino)-(5-ethyl-2-hydroxy-phenyl)-
acetate. :

134.4. .
Analogously to Example59.1, the phenol obtained in Example 134.3 was converted with 2-

- bromo-ethyl methyl ether into methyl (RS)- (4-cyano-phylannno) [5- ethyl—2—(2-

methoxy-ethoxy) phenyl] acetate.

134.5.

Analogously to the procedure described in Example 6.2, the material obtained in Bxample
134.4 was converted into methyl (RS)- (4—carbam1m1doyl—phenylannno) [5-ethy1 -2-(2-
methoxy-ethoxy)-phenyl] -acetate hydrochloride (1:1).

Example 135

In analogy to Example 89.2-4, from the aldehyde described in Example 89.1 and 2-bromo-
ethanol there was obtained 5-ethyl-2-(2-hydroxy-ethoxy)-benzaldehyde, which was
converted with 4-aminobenzonitrile and toluene-4-sulphonylmethyl isocyanide into
methyl (RS)-(4-cyano-phenylamino)-[5- ethyl-2-(2-hydroxy—ethoxy)-phenyl] -acetate and
then into methyl (RS)-(4- carbamumdoyi -phenylamino)- [5-ethyl-2—(2-hydroxy—ethoxy)-
phenyl]-acetate hydrochloride (1:1).
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Example 136

Analogously to the procedure described in Example 18, but using the phenoi obtained in
Example 134.3 and 4-morphol1no-ethanol in place of methyl lactate there was prepared
methyl (RS) (4—cyano-phenylannno) IS—ethyl-Z—(Z-morphohn-4-yl ~ethoxy)-phenyl]-
acetate, which was converted according to the procedure described in Example 64.3 into
methyl (RS)- (4-carbammndoyl-phenylammo) [5-ethyl-2—(2-morphohn-4—yl-ethoxy)-
phenyl]-acetate hydrochloride (1:1).

. Example 137

According to the procedure described in Example 75, the esters obtained in Examples
134.5, 135 and 136 were hydrolyzed to the following acids: -

137 a

. 137b

20

30

35

from the product of Example 135 there was obtamed (RS) (4—carbam1m1doyl-
phenylamino)-[5-ethyl-2-(2-hydroxy-ethoxy)-phenyl]-acetic acid.

137

ﬁom the product of Example 136 there was obtamed (RS) (4-carbammndoy1— :
phenylamino)-{5-ethyl-2-(2-morpholin-4-yl-ethoxy)-phenyl]-acetic acid.

Example 138
138.1.

‘In analogy to Example 69.1, from 2-allyl-4-benzyloxyphenol and ethyl bromide there was

obtained 2-allyl-4-benzyloxy-1-ethoxy-benzene.

138.2. _ :
Analogously to the procedure descnbed in Example 124.1, the product from Example -
138.1. was hydrogenated to 4-ethoxy-3 -propyl-phenol.
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138.3.
According to the procedure described in Example 94.1, the product from Example 138.2.
was converted into 5-ethoxy-2-hydroxy-4-propyl-benzaldehyde.

138.4.
In analogy to Example 64.1, from the product of Example 138.3 there was obtained 5-
ethoxy-2-(2-hydroxy-ethoxy)-4-propyl-benzaldehyde.

138.5

Analogously to Example 1, from the aldehyde of Example 138.4. via the intermediates
methyl (RS)-(4-cyano-phenylamino)-[5-ethoxy-2-(2-hydroxy-ethoxy)-4-propyl-phenyl] -
acetate and methyl (RS)-(4-cyano-phenylamino)-[5-ethoxy-2-(2-hydroxy-ethoxy)-4- -
propyl-phenyl]-acetic acid there was prepared (RS)-{5-ethoxy-2-(2- hydroxy-ethoxy)-4—
propyl-phenyl]-{4-(N-hydroxycarbamimidoyl)-phenylamino]-acetic acid.

- Example 139

Analogously to Example 3, the product obtained in Example 138.5 was converted into
(RS)-(4-carbamimidoyl-phenylamino)-[5-ethoxy-2- (2-hydroxy-ethoxy)-4—propyl- :
phenyl]-acetic acid.

Example 140
140.1.
Analogously to the procedure described in Example 140.1-3., 2-benzyloxy-2-(2-methyl-
allyl)-phenol was converted via the intermediates 1-benzyloxy-4-ethoxy-3-(2-methyl-
allyl)-benzene and 4-ethoxy-3-1sobutyl-phenol into 5-ethoxy-2—hydroxy-4-lsobutyl-
benzaldehyde.

140.2. .
In analogy to Example 64.1., from the product of Example 140.1. and benzyl bromide there
was obtained 2-benzyloxy-5-ethoxy-4-isobutyl-benzaldehyde.

140.3.
Analogously to Example 1.1., the aldehyde from Example 140.2 was converted into methyl
(RS)-(RS)-(2-benzyloxy-5-ethoxy-4-isobutyl-phenyl)-(4-cyano-phenylamino)-acetate.
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1404.

.Analogously to the procedure described in Example 124.1., but using ethanol/THF in place

of ethanol/acetic acid as the solvent, the product of Example 140.3 was hydrogenated to
methyl (RS)-(4-cyano-phenylamino)-(5-ethoxy-2-hydroxy-4-isobutyl-phenyl)-acetate.

1405. : : : :
According to. the procedure described in Example 18, from the product of Example 140.4.

and 2-(benzyloxy)ethanol there was prepared methyl (RS)-[2-(2-benzyloxy-ethoxy)-5-
ethoxy-4-isobutyl-phenyl]-(4-cyano-phenylamino)-acetate.

" 140.6
‘Analogously to Example 64.3., the product of Example 140.5. was converted i into methyl
“(RS)-[2- (2—benzyloxy—ethoxy) -5- ethoxy-4-xsobutyl—phenyl] (4-carbaxmm:doyl

- phenylammo)-acetate hyd.rochlonde (1: 1)
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140. 7
Analogously to Example 140.4. the product obtained in Example 140.6. was hydrogenated

to methyl (RS)- (4—carbannnudoyl-phenylammo) [5-ethoxy—2—(2 hydroxy—ethoxy)-4-
o 1sobutyl-phenyl]-acetate hydrochlonde (1 1) ' :
- "".17'2(')'

- bmuets

The ester from Example 140.6. wa_,s. hydrolyzed according to the procedure described in
Example 75 to methyl (RS)-(4-carbamimidoyl-phenylamino)-[5-ethoxy-2-(2-hydroxy-
ethoxy)-4-isobutyl-phenyl]-acetic acid hydrochloride (1:1). - |

 Example 142
142.1. '
Analogously to the procedure described in Example 124;1., but using ethyl acetate in place
of ethanol/acetic acid as the solvent, 2-allyl-4-ethyl-phenol was hydfogenated to 4-ethyl-2-
propyl-phenol. ' :

142.2.
According to the procedure described in Example 94.1, the product from Bxample 142.1.

was converted_ into 5-ethyl_-2-hydroxy—.’»-propyl-benm_ldehyde
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132.3,

Analogously to Example 132, but starting from the aldehyde prepared according to
Example 142.2., via the intermediates ethyl (4-ethyl-2-formyl-6-propyl-phenoxy)-acetate,
methyl (RS)-(4-cyano-phenylamino)-(2-ethoxycarbonylmethoxy-5-ethyl-3-propyi-
phenyl)-acetate and (RS)-(2-carboxymethoxy-5-ethyl-3-propyl-phenyl)-(4-cyano-
phenylamino)-acetic acid there was prepared (E)- and/or (Z)-(RS)-(2-carboxymethoxy-5-
ethyl-3-propyl-phenyl)-[4-(N-hydroxycarbamimidoyl)-phenylamino] -acetic acid.

Example 143

Analogously to Example 142.3, the aldehyde prepared according to Example 142.2. was
converted, using benzyl bromide in place of the bromoacetate and via the intermediates 2-
benzyloxy-5-ethyl-3-propyl-benzaldehyde, methyl (RS)-(2-benzyloxy-5-ethyl-3-propyl-
phenyl)-(4-cyano-phenylamino)-acetate and (RS)-(2-benzyloxy-5-ethyl-3-propyl-
phenyl)-(4-cyano-phenylamino)-acetic acid, into (E)- and/or (Z)-(RS)-(2-benzyloxy-5-
ethyl-3-propyl-phenyl)-[4-(N-hydroxycarbamimidoyl)-phenylamino]-acetic acid.

Example 144

Analogously to Example 3, the followmg amidoximes were converted into the correspond— :
ing amidines: '

144.a
The product from Example 142.4 was converted into (RS)- (4-carbam1nudoyl-pheny1-
amino)-(2-carboxymethoxy-5-ethyl-3-propyl-phenyl)-acetic acid;

144b.
the product from Example 143 was converted into (RS)- (4-mrbannm1doyl—phenylannno)-
(5-ethyl-2-hydroxy-3-propyl-phenyl)-acetic acid. :

le 145
145.1 ' '

25 g of 2-(2-methyl-2-propenyl)-4-ethyl-phenol were stirred for 48 hours at 195°C. After
chromatography of the reaction mixture with hexane-ethyl acetate (19:1) on silica gel there
were obtained 22.9 g of oily 2-(2-methyl-2-propenyl)-4-ethyl-phenol.
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1452 , .
According to the procedure described in Example 94.1, the product from Example 145.1.
was formylated to 5-ethyl-2-hydroxy-3-(2-methyl-allyl)-benzaldehyde.

145.3

In analogj' to Example 89. 2-4, from the aldehyde descnbed in Example 145.2 and 2-

bromo-ethyl methyl ether there was obtained 5-ethyl-2-(2-methoxy-ethoxy)-3-(2-methyl-
allyl)-benzaldehyde, which was converted with 4-aminobenzonitrile and toluene-4-
sulphonylmethyl isocyanide into methyl (RS)-(4-cyano-phenylamino)-[5-ethyl-2-(2-

- methoxy-ethoxy)-3-(2-methyl-allyl)-phenyl}-acetate and then into methyl (RS)-(4-

carbamimidoyl-phenylamino)-[5-ethyl-2-(2-methoxy-ethoxy)-3- (2-methyl-a11yl)-phenyl]-
acetate hydrochlonde (1:1).

 Example 146

In analogy to Exampie 134.1-5, from 5-ethyl-2-hydroxy-3-(2-propenyl)-benzaldehyde and
benzyl bromide there was obtained 3-allyl-2-benzyloxy-5-ethyl-benzaldehyde, therefrom

. there was obtained methyl (RS)-(3;-a'1_1y1-'_2-'-'benzyloxy-'5-:ethyl-phyl)-(4-i:yano-phenyl—
" amino)-acetate and then there was obtained methyl (RS)-(4-cyano-phenylamino)-(5-
20

_ethyl-z-l__lydroxy-3-pm_pyl—phenyl)-acetate, which was converted with 2- -~
(benzyloxy)ethanol into methyl (RS)-[2-(2-benzyloxy-ethoxy)-5-ethyl-3-propyl-phenyl]- -

~ (4-cyano-phenylamino)-acetate and finally into methyl (RS)-[2-(2-benzyloxy-ethoxy)-5-
“ethyl-3-propyl-phenyl}-(4-catbamimidoyl-phenylamino)-acetate hydrochloride (1:1). -

Example 147

Analogously to the procedure described in Example 124.1, but using ethyl acetate/THF in
place of ethanol/acetic acid as the solvent, the product from Example 136. was hydrogen-

" ated to methyl (RS)-(4-carbamimidoyl-phenylamino)-[5-ethyl- 2-(2—hydroxy—ethoxy)-3—
-propyl-phenyl]-acetate hydrochloride (1:1).

m' le 148

According to the pro;edﬁre describ.ed in Example 146, from the aldehyde of Example
145.2. there was obtained 2-benzyloxy-5-ethyl-3-(2-methyl-allyl)-benzaldehyde, therefrom
there was obtained methyl (RS)-[2-benzyloxy-5-ethyl-3-(2-methyl-allyl)-phenyl]-(4-



10

15

30

35

WO 00/35858 T e 'PCT/EP99/09520

cyano-phenylamino)-acetate, therefrom there was obtained methyl (RS)-(4-cyano-
phenylamino)-(5-ethyl-2-hydroxy-3-isobutyl-phenyl)-acetate, then there was obtained
methyl (RS)-[2-(2-benzyloxy-ethoxy)-5-ethyl-3-isobutyl-phenyl] - (4-cyano-
phenylamino)-acetate and finally there was obtained methyl (RS)-[2-(2-benzyloxy-
ethoxy)-5-ethyl-3-isobutyl-phenyl}- (4-carbannnndoyl—phenylannno)-acetate
hydrochloride (1:1).

Example 149

- The esters from the following Examples were hydrolyzed to the corresponding acids

according to the procedure described in Example 75:

149.2 :
The product from Example 145.3. was converted into (RS)-~(4-carbamimidoyl-phenyl-
amino)-[5-ethyl-2-(2-methoxy-ethoxy)-3-(2-methyl-allyl)-phenyl] -acetic acid; -

149 b
the product from Example 147 was converted into (RS)- (4-carbanum1doyl—phenylammo)- L
[5-ethyl-2-(2-hydroxy-ethoxy)-3-propyl-phenyl]-acetic acid; ¢ _

149.c
the product from Example 148 was converted into (RS)-[2-(2-benzyloxy-ethoxy)-5-ethyl- -
3-isobutyl-phenyl]-(4-carbamimidoyl-phenylamino)-acetic acid hydrochloride (1:1):

' Example 150

The acids from the follomng Examples were hydrogenated to the correspondmg products
according to the procedure described in 124.1:

150.a
The material from Example 149.a was converted into (RS)-(4-carbamimidoyl-phenyl-
amino)-[5-ethyl-3-isobutyl-2- (2-methoxy-ethoxy)-phenyl] -acetic acid;

150.b
the material from Example 149 c was converted into (RS)-(4-carbamimidoyl-phenyl-
amino)-[5-ethyl-2-(2-hydroxy-ethoxy)-3-isobutyl-phenyl}-acetic acid.
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Example 151
151.1. : : : : .
Analogously to the procedure described in Example 12.1,but using benzyl bromoacetate in
place of ethyl bromoacetate, methyl (RS)-(4-cyano-phenylamino)-(5-ethyl-2-hydroxy-3-
propyl-phenyl)-acetate (prepared in Example 146) was converted into methyl (RS)-(2-
benzyloxycarbonylmethoxy-5-ethyl-3-propyl-phenyl)-(4-cyano-phenylamino)-acetate.

151.2.
The product from Example 141.1. was hydrogenated according to the procedure described

methyl (RS)-(2- carboxymethoxy-s-ethyl-3-propyl-phenyl) (4—cyano-phenyla.mmo)—
acetate.

151.3.
A solution of 0.8 g of the product obtained in Example 151.2. in 8 ml of DMF was treated
with 0.86 g of BOP, 0.3 ml of 4-ethylmorpholine and 0.19 ml of pyrrolidine and stirred

* overnight at room temperature. The reaction mixture was evaporated and the residue was .
' . taken up in ethyl acetate and extracted once with 5% potassium hydrogen sulphate-10% -

potassium sulphate solution and twice with water. Die organic phase was dried and
evaporated, and the residue was chromatographed with hexane-ethyl acetate (1:1).  There .
was thus obtained 0.58 g of beige methyl (RS)-(4-cyano-phenylamino)-[5-ethyl-2-(2-o0xo-
2-pyrrolidin-1-yl-ethoxy)-3-propyl-phenyl]-acetate. .

151.4. S : ' :
In analogy to Example 64.3, from the product of Example 151.3 there was obtained methyl
(RS)-(4-carbamimidoyl-phenylamino)-5-ethyl-2-(2-oxo-2-pyrrolidin-1 -yl-ethoxy)—B—
propyl-phenyl]-acetate hydrochloride (1:1).

Example 152

The following products were prepared analogously to the procedure described in Example
151.3-4, but using the following bases in place of pyrrolidine:



10

15

30

35

WO 00/35858 - - S PCT/EP99/09520

152.a
Methyl (RS)-(4-carbamimidoyl-phenylamino)-[5-ethyl-2-(2-morpholin-4-yl-2-oxo-
ethoxy)-3-propyl-phenyl]-acetate hydrochloride (1:1) was prepared using morpholine via

the intermediate methyl (RS)-(4-cyano-phenylamino)-[5-ethyl-2-(2-morpholin-4-yl-2-

oxo-ethoxy)-3-propyl-phenyl]-acetate;

152 b - - :
Methyl (RS)-{2-(2-azepan- 1-yl-2—oxo—ethoxy) -5- ethyl—3—propy1-pheny1] (4-carbamim-
idoyl-phenylamino)-acetate hydrochloride (1:1) was prepared using hexamethyleneimine -
via the intermediate methyl (RS)-[2-(2-azepan-1 -yl-Z-oxo-ethoxy)-5-ethyl-3-propyl-
phenyl]- (4-cyano—phenylammo) acetate;

152.c

Methyl (RS)-(4-carbamimidoyl-phenylamino)-(2-cyclopropylcarbamoylmethoxy-5-ethyl-
3-propyl-phenyl)-acetate hydrochloride (1:1) was prepared using cyclopropylamine via the
intermediate methyl (RS)- (4-cyano-phenylatmno) -(2- cyclopropylcarbamoyhnethoxy-s-
ethyl-3-propy1—phenyl) -acetate. : e

Example 153

The esters from the following Examples were hydrolyzed to the corresponding ac1ds -
according to the procedure described in Example 75: o

153.a :
The product from Example 151.4. was converted into (RS)-(4-carbamimidoyl-phenyl-
amino)-[5-ethyl-2-(2-0x0-2-pyrrolidin-1-yl-ethoxy)-3-propyl-phenyl]-acetic acid;

153.b
the product from Example 152.a was converted into (RS)-(4-carbamimidoyl-phenyl-
amino)-[5-ethyl-2-(2-morpholin-4-yl-2-oxo-ethoxy)-3-propyl-phenyl] -acetic acid;

153.¢ - -
the product from Example 152.b was converted into (RS)-[2-(2-azepan-1-yl-2-oxo-
ethoxy)-5-ethyl-3-propyl-phenyl}-(4-carbamimidoyl-phenylamino)-acetic acid;
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153d .
the product from Example 152.c was converted into (RS)-(4-carbamimidoyl-phenyl-
amino)-(2-cyclopropylcarbamoylmethoxy-5-ethyl-3-propyl-phenyl)-acetic acid. .~ -

Example 154
Racemates can be resolved into the individual isomers by chromatography with heptane-

ethanol (83:17) and with the addition of 0.4% TFA on a column with a chiral carrier
material (Chiralpak AD). - ' -

154.a
From (RS)-(4-carbamimidoyl-phenylamino)- (3 4- d1ethoxy—phenyl)-acenc acid there were
~ obtained (R)-(4-carbamimidoyl-phenylamino)-(3,4-diethoxy-phenyl)-acetic acid and (S)-

(4-c_arbamimidoyl-phenyla_mino)—-(3,4~diethoxy-phenyl) -acetic acid.:

1sb o

from (RS)- (4-carbamm:udoyl-phenylammo) [3 ethoxy-S-(tetrahydro-pyran—4—yloxy)—
phenyl]-acetic acid there were obtained (R)-(4-carbamimidoyl-phenylamino)-[3-ethoxy-
5-(tetrahydro-pyran-4-yloxy)-phenyl]-acetic acid and (S)-(4-carbamimidoyl-

- phenylamino)- [3-ethoxy-5- (tetrahydro-pyran-4-yloxy)-phenyl] -acetic acid. -

154.c

from (RS)-(4-carbamimidoyl-phenylamino)- (2-carboxymethoxy-5—ethoxy—phenyl)-acetlc
acid there were obtained (S)-(4-carbamimidoyl-phenylamino)-(2-carboxymethoxy-5-
ethoxy-phenyl)-acetic acid and (R)- (4—carbarmm1doyl-phenylanuno) (2-carboxymethoxy
-5-ethoxy-phenyl)-acetic acid.

Example 155
155.1

In analogy to Example 22.1, 5.00 g of the methyl (RS)-(4-cyano-phenylamino)-(3-ethoxy-
5-hydroxy-phenyl)-acetate described in Example 124.1 were reacted with 3.29 ml of
trifluoromethanesulphonic anhydride in CH2Cl; in the presence of 5.34 ml oftriethyl-'
amine. There were obtained 6.19 g of methyl (RS)-(4-cyano-phenylamino)-(3-ethoxy-5-
trifluoromethanesulphonyloxy-phenyl)-acetate as a pale yellow solid. MS: 457 ([M-H])
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155.2 .

In analogy to Example 73.2, the compound methyl (RS)-(4-cyano-phenylamino)-(3-
ethoxy-5-trifluoromethanesulphonyloxy-phenyl)-acetate described in Example 155.1 was
converted by reaction with phenylboronic acid into methyl (RS)-(4-cyano-phenylamino)-
(5-ethoxy-biphenyl-3-yl)-acetate. MS: 386 ([M]). .

Analogously to Example 6.2, the compound methyl (RS)-(4-cyano-phenylamino)-(5-
ethoxy-biphenyl-3-yl)-acetate described in Example 155.1 was converted into methyl (RS)-
(4-carbamimidoyl-phenylamino)-(5-ethoxy-biphenyl-3-yl)-acetate (acetic acid salt); MS:
404 ([M+H]") N

Analogous Examples:

155.a ' : : o

Analogously to Example 155, from methyl (RS)-(4-cyano-phenylamino)-(3-ethoxy-5-+ -
hydroxy-phenyl)-acetate via methyl (RS)-(4-cyano-phenylamino)-(3-ethoxy-5-trifluoro-
methanesulphonyloxy-phenyl)-acetate by reaction with 3-aminophenylboronic acid there -
was obtained the compound methyl (RS)-(3'-amino-5-ethoxy-biphenyl-3-yl)-(4-cyano- .
phenylamino)-acetate, which was converted into methyl (RS)-(3'-amino-5-ethoxy- -
biphenyl-3-yl)-(4-carbamimidoyl-phenylamino)-acetate hydrochloride; MS: 419~ *
(IM+H]"). : :

155.b .
Analogously to Example 145, from methyl (RS)-(4-cyano-phenylamino)-(3-ethoxy-5--
hydroxy-phenyl)-acetate via methyl'(RS)—(4.-cyano-phenylamino)-(3—ethoxy—'5—triﬂudro- -
methanesulphonyloxy-phenyl)-acetate by reaction with thiophene-2-boronic acid there -
was obtained the compound methyl (RS)-(4-cyano-phenylamino)-(3-ethoxy-5-thiophen- - -
2-yl-phenyl)-acetate, which was converted into methyl (RS)-(4-carbamimidoyl-
phenylamino)-(3-ethoxy-5-thiophen-2-yl-phenyl)-acetate hydrochloride.

155.c : - _

Analogously to Example 155, from the ethyl (RS)-(4-cyano-phenylamino)-(3-hydroxy-5-
methyl-phenyl)-acetate described in Example 156.1 there was prepared ethyl (RS)-(4- .
cyano-phenylamino)-(3-methyl-5-trifluoromethanesulphonyloxy-phenyl)-acetate, which
was converted by reaction with 4-N,N-dimethylaminophenylboronic acid into ethyl (RS)-
(4-cyano-phenylamino)-(4'-dimethylamino-5-methyl-biphenyl-3-yl)-acetate and finally
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into ethyl (RS)- (4—carbam1mxdoyl phenylammo) -(4' dzmethylammo -5- methyl-blphenyl-

. 3-yl)-acetate.

- 10

15

155.d

Analogously to Example 155, from the ethyl (RS)- (4-cyano—pheny1ammo) (3-hydroxy-5-
methyl-phenyl)-acetate described in Example 156.there was prepared ethyl (RS)-(4-cyano-
phenylamino)-(3-methyl—5-triﬂuOromeﬂlanesulphonyloxy?f)henyl)-acente, which was
converted by reaction with 3-N,N-dimethylaminophenylbofonic acid into ethyl (RS)-(4-
cyano-phenylamino)-(3'-dimethylamino-5-methyl-biphenyl-3-yl)-acetate and finally into.
ethyl (RS)-(4-carbamimidoyl- phenylammo) (3'-d1methyla1mno—5-methyl-b1phenyl-3—yl)-

* acetate hydrochloride.

155.e

Analogously to Example 155, from the ethyl (RS)- (4-cyano~phenylarmno) -(3-hydroxy-5-
methyl-phenyl)-acetate described in Example 181.1 there was prepared ethyl (RS)-(4- -
cyano-phenylamino)-(3-methyl-5-trifluoromethanesulphonyloxy-phenyl)-acetate, which -
was converted by reaction with 3-aminophenylboronic acid into ethyl (RS)-(3'-amino-5-

- - methyl-biphenyl-3-y1)-(4-cyano-phenylamino)-acetate and finally into ethyl (RS)-(3'- - -

20

30

35

amino-5-methyl-biphenyl-3-y1)- (4-carbanunudoyl-phenylammo)-acetate (compound
with acetic acid); MS 403 ([M+H]™). - =

Example 156
156.1
A solution of 5.00°g of 1-bromo-3,5-dimethylbenzene in CCl, was treated with 20.20 g of
N-bromosuccinimide and 0.655 g of dibenzoyl peroxide and boiled at reflux for 5 hrs.
Then, the mixture was left to cool to room temperature, the resulting succinimide was

- filtered off and the solvent was removed in a vacuum. By column chromatography

(cyclohexane/ethyl acetate) there were isolated 3.87 g of 1-bromo-3-bromomethyl-5-
dibromomethyl-benzene, which was suspended in water and boiled at reflux together with
1.74 g of calcium carbonate, 2.73 g of sodium acetate and 0.58 g of tetrabutylammonium
bromide for 15 hrs. Then, the mixture was left to cool to roc_;m temperature, filtered and
the filtrate was acidified with dil. HCl to pH 2. The crude product obtained by extraction
with CH;Cl, was purified by column chromatography (cyclohexane/ethyl acetate). There
was obtained 0.80 g of 3-bromo-5-hydroxymethyl-benzaldehyde; MS: 214/216 ([M]").
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156.2
_ Analogously to Example 27.2, by reaction of the 3-bromo-5-hydroxymethyl-benzaldehyde

described in Example 156.1 with 4-aminobenzonitrile and benzyl isonitrile there was

- obained ethyl (3-bromo-5-hydroxymethyl-phenyl)-(4-cyano-phenylamino)-acetate.

156.3 .

403 mg of the ethyl (RS)-(3-bromo-5-hydroxymethyl-phenyl)-(4-cyano-phenylamino)-
acetate described in Example 156.2 were suspended in 3.1 ml of triethylamine and 4 mg of
triphenylphosphine were added. Argon was conducted through the reaction mixture for
30 min. Then, 7 mg of palladinm(II) acetate and 0.22 ml of trimethylsilylacetylene were
added and the mixture was heated for 26 hrs. to 80°C. Then, the mixture was left to cool to-
room temperature and the crude product was isolated by extraction and purified by
column chromatography (n-hexane/ethyl acetate). There were obtained 398 mg of ethyl -
(RS)-(4-cyano-phenylamino)-(3-hydroxymethyl- S-mmethylsllanylethynyl-phenyl)

acetate as a brown oil; MS: 406 ([M]™).

- 156.4
. 398 mg of the ethyl (RS)-(4-cyano-phenylamino)- (3-hydroxymethyl-5-mmethy]sllanyl-

ethynyl-phenyl)-acetate described in Example 156.3 were dissolved in 6 ml of CH,Cl; g-and
0.41 ml of triethylamine followed by 0.1 ml of methanesulphonyl chloride were added
dropwise at 0°C. The mixture was stirred overnight and an intermediate was then isolated
by extraction. This was taken up in 5ml of THF and stirred together with 0.41 ml of
triethylamine and 0.32 ml of pyrrolidine. By repeat extraction there was obtained a crude
product, which was purified by column chromatography (cyclohexan/ethyl acetate). There
were obtained 130 mg of ethyl (RS)-(4-cyano-phenylamino)-(3-pyrrolidin-1-ylmethyl-5-
trimethylsilanylethynyl-phenyl)-acetate as a light brown solid; MS: 460 ([M]™).

156.5

130 mg of the ethyl (RS)-(4-cyano-phenylamino)-(3-pyrrolidin- 1-ylmethyl-5-trimethyl-
silanylethynyl-phenyl)-acetate described in Example 156.4 were dissolved in 2 ml of THF
and treated at 0°C with 0.43 ml of a 1 molar solution of tetrabutylammonium fluoride in
THE. After 5 hrs. at 0°C water was added to the reaction mixture and an intermediate was
extracted with ethyl acetate. This intermediate was treated at 0°C in 5 ml of MeOH with 31
mg of sodium cyanoborohydride. Then, the pH was adjusted to 6 with methanolic HC]
and the reaction mixture was stirred overnight at room temperature. The reaction mixture
was then made basic with methanolic KHCO; and, after removal of the solventin a
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vacuum, the residue was purified by column chromatography (CH;Cl; /methanol). There
were obtained 27 mg of ethyl (RS)-(4-cyano-phenylamino)-(3-ethynyl-5-pyrrolidin-1-
ylmethyl-phenyl)-acetate as a light yellow solid; MS: 374 ((M+H]").

156.6

The ethyl (RS)-(4-cyano-phenylamino)-(3-ethynyl-5-pyrrolidin-1-ylmethyl-phenyl)-
acetate described in Example 156.5 was converted in analogy to Examples 6.2 and 1.2 into
(RS)-(4-carbamimidoyl-phenylamino}-(3-ethynyl-5-pyrrolidin-1-ylmethyl-phenyl)-acetic
acid; MS: 377 ([M+H]") :

Example 157

In analogy to Example 1.2, the methyl (RS)-(4-carbamimidoyl-phenylamino)-(5-ethoxy-

.. biphenyl-3-yl)-acetate (compound with acetic acid) described in Example 155 was

converted into (RS)- (4-mrbam1m1doyl-phenylammo) (5-ethoxy-b1phenyl 3-yl)—acet|c

. acid; MS: 390 ([M+H]+)

Analogous Examples:

1572

- Analogously, the methyl. (RS) (3'-amino-5-ethoxy-biphenyl-3-y1)-(4-carbamimidoyl-

phenylamino)-acetate hydrochloride described in Example 145.a was converted into (RS)-

 (4-carbamimidoyl-phenylamino)-(3-ethoxy-5-thiophen-2-yl-phenyl)-acetic acid; MS: 405

(IM+H]").

- 157b

Analogously, the methyl (RS)-(4-carbamimidoyl-phenylamino)-(3-ethoxy-5-thiophen-2-

yl-phenyl)-acetate hydrochloride described in Example 155.b was converted into (RS)-(4-

carbamimidoyl-phenylamino)-(4' -dlmethylarmno-s-methyl-b1phenyl-3-yl)—acet1c ac:d
MS: 396 ([M+H]™). , .

157.¢c

- Analogously, the ethyl (RS)- (4-wbam1m1doyl-phenylannno) (4'-d1methylammo-5-

methyl-biphenyl-3-yl)-acetate hydrochloride described in Example 155.c was converted
into (RS)-(4-carbamimidoyl-phenylamino)-(4' -dunethylammo-s-methyl-b1phenyl—3-yl)— ;
acetic acid; MS: 404 ([M+H]"). :
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157.d

. Analogously, the ethyl (RS)-(4-carbamimidoyl-phenylamino)-(3'-dimethylamino-5-

methyl-biphenyl-3-yl)-acetate hydrochloride described in Example 145.d was converted
into (RS)-(4-carbamimidoyl-phenylamino)- (3'-d1methylannno—5-methyl-b1phenyl—3—yl)-
acetic acid; MS: 404 ([M+H]™).

157.e

Analogously, the ethyl (RS)-(3'-amino-5-methyl-biphenyl-3-yl)- (4-carbanmmdoy1—
phenylamino)-acetate (compound with acetic acid) described in Example 155.e was
converted into (RS)-(3'-amino-5-methyl-biphenyl-3-yl)- (4-carbamumdoy1—
phenylamino)-acetic acid; MS: 375 ([M+H]").

Example 158
1581 - - - .
Analogously to. Example 12.1, 4-bromo-2-hydroxy-S-methoxy-benzaldehyde (CAS 63272-
66-2) was converted by reaction with bromoethanol into 4-bromo-2- (2—hydroxy-ethoxy)-

~ 5-methoxy-benzaldehyde; MS: 274/276 ([M]™).

158.2
In analogy to Example 27.2, the 4-bromo-2-(2-hydroxy-ethoxy)-5- methoxy-benzaldehyde

_prepared in Example 158.1 was converted by reaction with 4-aminobenzonitrile and benzyl

isonitrile into methyl (RS)-{4-bromo-2-(2-hydroxy-ethoxy)- S-methoxy-phenyl] -(4- .
cyano-phenylamino)-acetate; MS: 434/436 ([M]™).

158.3 :

The methyl (RS)-[4-bromo-2-(2-hydroxy-ethoxy)-5-methoxy-phenyl]-(4-cyano-phenyl-
amino)-acetate described in Example 158.2 was converted analogously to Example 68.2 by
reaction with 3-aminophenylboronic acid into methyl (RS)-{3'-amino-5-(2-hydroxy-
ethoxy)-2-methoxy-biphenyl-4-yl}-(4-cyano-phenylamino)-acetate; MS: 448 ([M+H]™). -

158.4

In analogy to Example 6.2, the methyl (RS)- [3'-amino-5-(2-hydroxy-ethoxy)-2-methoxy-
biphenyl-4-yl]-(4-cyano-phenylamino)-acemte described in Example 158.3 was converted
into methyl (RS)-[3'-amino-5-(2-hydroxy-ethoxy)-2-methoxy-biphenyl-4-yl)-(4-
carbamimidoyl-phenylamino)-acetate (compound with acetic acid); MS: 456 ([M+H]™).
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Example 159

~ Analogously to Example 1.2, the methyl (RS)-[3'-amino-.S-(Z-hydroxy-ethoxy)—-Z-

methoxy-biphenyl-4-yl}-(4-carbamimidoyl-phenylamino)-acetate (compound with acetic

acid) described in Example 158 was converted into (RS)-[3'-amino-5-(2-hydroxy-

ethoxy)-2-methoxy-biphenyl-4-yl]-(4-carbamimidoyl-phenylamino)-acetic acid; MS: 451
(IM+H]™). . .
- Example 160

160.1

3.6gof 2—bromo-4,5-d1methoxybenzaldehyde and 3.22 g of 2,2-dimethyl-1,3-propanediol
were dissolved in 200 ml of toluene and boiled at reflux in the presence of 0.8 g of p-
toluenesulphonic acid for 3 hrs. Then, the reaction mixture was left to cool to room
temperature and was washed with NatHCOs solution, water and saturated NaCl solution. :

‘Subsequently, the solvent was removed in a vacaum and there were obtained 5.1 g of 2-(2-
: brprg0-4,5.-dimethoxy-PhenY1)-5,5-d_imeth71-[153] dioxan as yellow-green needles. : - . -

: 1602

1.0gof the 2- (2-bromo-4 S-dxmethoxy-phenyl) -5,5- dnnethyl -[1,3] d.loxan described in

. Example 150.1 were dissolved in 10 ml of 1-methyl-2-pyrrolidone and treated with0.54 g

of CuCN. The reaction mixture was boiled at reflux for 3 hrs. and, after cooling, the crude
product was obtained by extraction. Purification was effected by column chromatography
(n-hexane/ethyl acetate), with 0.83 g of 2-(5,5-dimethyl-[1,3] dioxan-2-yl)-4,5-dimethoxy-
benzonitrile being obtained as a palé yellow oil. |

;_1603 :

30

35

. In analogy to Example 1.3, from 2 77.g of 2-(5, 5-d1methyl [1 3]d10xan-2~yl)-4 5-

dimethoxy-benzonitrile by reaction with H,NOH HC! there were obtained 1.47 g of (E)- -
and/or (Z)-2-(5,5-dimethyl-[1,3]dioxan-2-yl)-N-hydroxy-4,5-dimethoxy-benzamidine as
a greenish resin; MS: 293 ([M-OH])

1604 :

A mixtureof 1.34 g of (E) and/or (Z)-Z-(S,S-dxmethyl [1,3]dloxan-2-yl)-N—hydroxy-4,5
dimethoxy-benzamidine, 1.20 ml of DBU and 0.61 ml of acetic anhydride in 50 ml of DMF
was stirred for 1 hr. at room temperature and subsequently for 2 hrs. at 80°C.
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Subsequently, the DMF was removed in a vacuum and the residue was taken up in ethyl
acetate. The ethyl acetate phase was washed with water and saturated NaCl solution and,
after removal of the solvent, the residue was purified by column chromatography
(CH,Cly/ethyl acetate). There were obtained 0.43 g of 3- [2—(5,5-dimethyl-[1,3]dioxan-2-
y1)-4,5-dimethoxy-phenyl]-5-methyl-{1,2,4}oxadiazole as a white solid; MS: 334 ([M]™).

160.5

2.0 g of 3-[2-(5,5-dimethyl-[1,3]dioxan-2-yl}-4,5-dimethoxy-phenyl]-5-methyl-[1,2,4]-
oxadiazole were stirred in 100 ml of acetone in the presence of 10 ml of concentrated HCI
for 3 hrs. at room temperature. Then, the pH of the reaction mixture was adjustedto 7
with saturated NaHCQ; solution, the acetone was removed in a vacuum and the mixture -
was extracted with ethyl acetate. After removal of the solvent the residue was purified by -
column chromatography (CH;Cly/ ethyl acetate) and there were obtained 1.12 g of 4,5- .. .
dimethoxy-2-(5-methyl-[1,2,4] oxadiazol-3-yl)-benzaldehyde as a white solid; MS: 248 -
(IM]*). o

160.6 ‘- '

In analogy to Example 27.2, from 141 mg of the 4 S-dimeﬂloxy-z-(s-methyl [1.24]- -
oxadiazol-3-yl)-benzaldehyde described in Example 150.5 there were obtained 56 mgof -
methyl (RS)-(4-cyano-phenylamino)-{4,5- dunethoxy-Z-(S-metlwl- [1,2,4]oxad1azol- -yl)--
phenyl]-acetate as a yellow foam; MS: 409 ([M+H]*) — :

160.7 -
Analogously to Example 6.2, from the methyl (RS)—(4-cyano-pheny1amino)— [4,5-
dimethoxy-2-(5-methyl-[1,2,4] oxadiazol-3-y1)- phenyl}-acetate described in Example 150.6
there was obtained methyl (RS)- -(4-carbamimidoyl-phenylamino)-[4,5-dimethoxy-2-(5-
methyl-[1,2,4]oxadiazol-3-yl)-phenyl]-acetate (compound with acetic acid); MS: 426
(IM+H]").

Example 161

Analogously to Example 1.2, the methyl (RS)-(4-carbamimidoyl-phenylamino)-[4;5-
dimethoxy-2-(5-methyl-{1,2,4] oxadiazol-3-yl)-phenyl]-acetate described in Example 160
was converted into (RS)-(4-carbamimidoyl-phenylamino)- 4,5-dimethoxy-2-(5-methyl-
[1,2,4]oxadiazol-3-yl)-phenyl] -acetic acid; MS: 412 ({[M+H]™).
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Example 162
162.1 -
3-Meﬂ1ylsulphanylbenzaldehyde was obtamed from 2—(3-bromophenyl) 1,3-d10xolan with

~ n-butyllithium, dimethyl disulphide and subsequent treatment with IM HCI (J. Med.

Chem. 1998, 41, 373).

162.2

In analogy to Example 1.1, the 3-methylsulphanyl—benzaldehyde obtained in Example
162.1 was converted with 4-aminobenzonitrile and benzyl isonitrile in EtOH into ethyl
(RS)-(4-cyano-phenylamino)-(3-methylsulphanyl-phenyl)-acetate; MS: 344 (IM+NHg™.

-162.3 -

_In analogy to Example 6.2, the ethyl (RS)- (4-cyano-phenylammo) (3-methylsulphanyl

15

30

. phenyl)-acetate obtained in Example 162.2 was converted into ethyl (RS)-(4-carbamim-

idoyl-phenylamino)-(3-methylsulphanyl- phenyl) -acetate hydrochloride (1:1); MS: 344
(IM+H]").

163 1 '

_ :In analogy to Example 162 1, 3 ethylsulphanylbenzaldehyde was obtamed from 2- (3- :
: _b;gm__ophenyl) -1,3-dioxolan with n-butyllithium, diethyl disulphide and subsequent '

treatment with 1M HCl; MS: 166 ([M]").-

163.2

ln analogy to Example 1.1, the 3- ethylsulphanylbenzaldehyde obtamed in Example 163.1
was converted with 4-aminobenzonitrile and benzyl isonitrile in EtOH into ethyl (RS)-(4-
cyano—phenylammo) -(3-ethylsulphanyl-phenyl)-acetate; MS: 340 ([M]").

163.3 - : :

In analogy to Example 6.2, the ethyl (RS)- (4-cyano-phenylam1no) -(3-ethylsulphanyl-
phenyl)-acetate obtained in Example 163.2 was converted into ethyl (RS)-(4-carbam-
imidoyl-phenylamino)-(3-ethylsulphanyl-phenyl)-acetate hydrochloride (1:1); MS: 358
(IM+H]").
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-Example 164
164.1

Ethyl (RS)-(4-carbamimidoyl—phenylamiﬁo)-(3-ethylsu1phany1-phenyl)-acetate hydro-
chloride (1:1) described in Example 163.3 (150 mg, 0.381 mmol) was dissolved in acetone
(3 ml). Water (1.5 ml) was added and the mixture was cooled t00°C. Ozone (261 mg,
0.404 mmol) was added and the mixture was stirred for 40 min. at 0 °C. The reaction -
mixture was concentrated and the product was purified by column chromatography (SiO.,
CH,Cl, => CH,Cl,/MeOH 4:1). There were obtained 91 mg (56%) g of ethyl (RS)-(4-
carbamimidoyl-phenylamino)-(3-ethanesulphonyl-phenyl)-acetate hydrochloride (1:1) as
a yellowish foam.

Example 165

165.1

In analogy to Example 164.1, from the ethyl (RS)- (4-carbam1nndoy1—pheny]ammo) (3-
ethylsulphanyl-phenyl)acetate hydrochloride (1:1) described in Example 163.3 with ozone
(0.53 equivalents) there was obtained a mixture of ethyl (RS)- and (SR)-(4- -
carbamumdoyl-phenylanuno) [(RS)-3-ethanesulphinyl-phenyl]-acetate hydrochlonde

(L:1).

Example 166
1662
In analogy to Example 75, the ethyl (RS) (4—carbam1m1doyl-phmylammo) -(3-methyl-
sulphanyl-phenyl)-acetate hydrochloride (1:1) obtained in Example 162.3 was converted
into (RS)-(4-carbamimidoyl-phenylamino)-(3-methylsulphanyl-phenyl)-acetic ac1d, MS:-
316 ([M+H]™"). :

166.b

In analogy to Example 75, the ethyl (RS)-(4-carbamimidoyl-phenylamino)-(3-ethyl- -
sulphanyl-phenyl)-acetate hydrochloride (1:1) obtained in Example 163.3 was converted
into (RS)-(4-carbamimidoyl-phenylamino)-(3-ethylsulphanyl-phenyl)-acetic acid; MS:
330 ([M+H]}").

166.c
In analogy to Example 75, the ethyl (RS)-(4-carbamimidoyl-phenylamino)-(3-ethane-
sulphonyl-phenyl)-acetate hydrochloride (1:1) obtained in Example 164.1 was converted
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into (RS)-(4-carbamimidoyl-phenylamino)-(3-ethanesulphonyl-phenyl)-acetic acid; MS:

362 ([M+H]).

- 166.d

In analogy to Example 75, the mixture of ethyl (RS)- and (SR)- (4—mrbénﬁmidoyl-phehyl-
amino)-{(RS)-3-ethanesulphinyl-phenyl]-acetate hydrochloride (1:1) obtained in Example
165.1 was converted into a mixture of (RS)- and (SR)-(4-carbamimidoyl-phenylamino)- -
[(RS)-3-ethanesulphinyl-phenyl]-acetic acid; MS: 346 ([M+H]™). '

Example 167
167.1

- A solution of anisaldehyde (13.6 g of, 100 mmol) and N,N'-diisopropylethylenediamine

(14.4 g, 100 mmol) in toluene (100 ml) was heated for 10 h. under reflux on a water
separator. Thereafter, the mixture was concentrated and dried under a high vacuum. A
portion of the protected aldehyde obtained (5.46 g, 20.8 mmol) was dissolved in dry

- diethyl ether (50 ml). N,N,N',N'-Tetramethylethylenediamine (3.5 ml, 41.7 mmol) was

added and the mixture was cooled to -78°C. A 1.6M solution of n-BuLi in hexanie (26.1
ml, 41.7 mmol) was added slowly at -78°C. After 30 min. the mixture was left to wari to’
room temperature. After 1 h. the mixture was again cooled to -78°C and dimethyl
disulphide (3.71 ml, 41.7 mmol) was added. The mixture was left to warm slowly to room

" terperature.- After 1 h. at room temperature water was added and the mixture was
_ extracted three times with diethyl ether. The organic phase was concentrated. The residue

was stirred for 2 h. with 10% HCl and subsequently extracted'- with diethyl ether. Die

organic phase was dried and filtered, and the filtrate was concentrated. The residue was

purified by chromatography (SiO, hexane/CH,Cl; 1:1). 2.99 g of 4-methoxy-3-
methylsulphanyl-benzaldehyde were obtained as a yellowish solid. '

11672 |
~ In analogy to Example 1.1, the 4-methoxy-3-methylsulphanyl-benzaldehyde obtained in

Example 157.1 was converted with 4-aminobenzonitrile and benzyl isonitrile in EtOH into
ethyl (RS)-(4-cyano-phenylamino)-(4-methoxy-3-methylsulphanyl-phenyl)-acetate; MS:
379 ([M+Na]™). '

167.3 : : :
In analogy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)-(4-methoxy-3-methyl-
sulpbanyl-phenyl)-acetate obtained in Example 167.2 was converted into ethyl (RS)-(4-



10

15

30

35

WO 00/35858 o 3 o 'PCT/EP99/09520

carbamimidoyl-phenylamino)-(4-methoxy-3 -methylsulphanyl—phenyl)-acetate hydro-
chloride (1:1); MS: 374 ([M+H]").

E_xamnls.m_s
168.1 '
A 1M solution of BBrs in CH,Cl, (4.5 ml, 4.5 mmol) was added at -78 °C to a solution of
the ethyl (RS)-(4-cyano-phenylamino)-(4-methoxy-3-methylsulphanyl-phenyl)-acetate -
(320 mg, 0.899 mmol) obtained in Example 167.2 in CH,Cl; (10 ml). The mixture was
stirred at -78°C for 5 min., at 0 °C for 30 min. and at room temperature for 2 h. Ice-water
was added and the mixture was stirred for 10 min. The mixture was extracted with

‘CH,Cl,. The organic phase was dried, filtered and concentrated. The residue was purified
-by chromatography (SiO,, hexane/EtOAc 2:1). - Ethyl (RS)-(4-cyano-phenylamino)- (4-

hydroxy-3-methylsulphanyl-phenyl)-acetate was obtained as a colourless oil ( 198 mg,
64%); MS: 343 ((M+H]™).

168.2

A suspension of the ethyl (RS) -(4-cyano-phenylamino)-(4-hydroxy-3-methylsulphanyl-
phenyl)-acetate (198 mg, 0.58 mmol) described in Example 168.1, Cs;CO3 (227 mg, - =
0.64 mmol) and isopropyl iodide (58 pl, 0.58 mmol) in acetone (3 ml) was heated under
reflux for 4 h. Water was added and the mixture was éxtracted with CH,Cl,. Die-organic g
phase was dried, filtered and concentrated. The residue was purified by chromatography

(510, hexane / EtOAc 2:1). Ethyl (RS)-(4-cyano-phenylamino)-(4-isopropoxy-3-methyl-

sulphanyl-phenyl)-acetate (140 mg, 63%) was obtained as a colourless oil; MS: 443
([M+0OAc]). o

168.3

In analogy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)-(4-isopropoxy-3-
methylsulphanyl-phenyl)-acetate obtained in Example 168.2 was converted into ethyl
(RS)-(4-carbamimidoyl-phenylamino)- (4-1sopropoxy~3-methylstﬂphanyl—phenyl)—acetate
hydrochloride (1: 1), MS: 402 ([M+H]}™).

Example 169
169.1 '
In analogy to Example 168.2, the ethyl (RS)- (4-cyano-phenylammo)—(4—hydroxy-3- '
methylsulphanyl-phenyl)-acetate obtained in Example 168.1 was converted with ethyl



.10

- 1701

- WO 00/35858 _ PCT/EP99/09520

124

iodide and Cs,COs in acetone into ethyl (RS)-(4-cyano-phenylamino)-(4-ethoxy-3-
methylsulphanyl-phenyl)-acetate.

169.2

. In analogy to Example 6.2, the ethyl (RS) (4-cyano-phenylanuno)- (4-ethoxy-3-methyl
sulphanyl-phenyl)-acetate obtained in Example 169.1 was converted into ethyl (RS)-(4-

carbamimidoyl-phenylamino)-(4- ethoxy-3-methylsulphanyl-phenyl)-acetate hydro-

chloride (1:1); MS: 388 ([M+H]™").

Example170 -

In analogy to Example 168.2, the ethyl (RS)- (4—cyano-phenylammo) (4-hydroxy-3-

- methylsulphanyl-phenyl)-acetate obtained in Example 168.1 was converted with 2-methyl-

15

3-iodopropane and Cs,CO; in acetone into ethyl (RS)-(4-cyano-phenylamino)-(4- .
isobutoxy-3-methylsulphanyl-phenyl)-acetate.

170.2

In analogy to Example 6.2, the ethyl (RS)- (4—cyano-phenyla.mmo) (4—1sobutoxy—3-methyl

. sulphanyl-phenyl)-acetate obtained in Example 170.1 was converted into ethyl (RS)-(4-

35

. carbamimidoyl-phenylamino)- (4—1sobutoxy-3-methylsu1phanyl-phenyl)—acetate hydro-
~ chloride (1:1); MS: 416 ([M+H]"). -

. Example 171
171.1
In analogy to Example 168:2, the ethyl (RS)- (4-cyano-pheny1ammo) -(4-hydroxy-3-
methylsulphanyl-phenyl)-acetate obtained in Example 168.1 was converted with ethyl
bromoacetate and Cs;COs in acetone into ethyl (RS)-(4-cyano-phenylamino)-(4-
ethoxycarbonylmethoxy-3-methylsulphanyl-phenyl)-acetate.

171.2

In analogy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)- (4—ethoxycarbonyl—
methoxy-3-methylsulphanyl-phenyl)-acetate obtained in Example 171.1 was converted
into ethyl (RS)-(4-carbamimidoyl-phenylamino)-(4-ethoxycarbonylmethoxy-3-methyl-
sulphanyl-phenyl)-acetate hydrochloride (1:1); MS: 446 (IM+H]M).
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172.1

In analogy to Example 168.2, the ethyl (RS) -(4-cyano-phenylamino)-(4-hydroxy-3-
methylsulphanyl-phenyl)-acetate obtained in Example 168.1 was converted with
iodoacetamide and Cs,COj3 in acetone into ethyl (RS)-(4-cyano-phenylamino)-(4-
carbamoylmethoxy-3-methylsulphanyl-phenyl)-acetate; MS: 417 ([M+NH4]").

172.2

In analogy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)- (4-carbamoylmethoxy—
3-methylsulphanyl-phenyl)-acetate obtained in Example 162.1 was converted into ethyl

(RS)-(4-carbamimidoyl-phenylamino)-(4-carbamoylmethoxy- 3-methy1sulphanyl— '

phenyl)-acetate hydrochloride (1:1); MS: 417 ([M+H]").

Example 173 -

- 173.1

In analogy to Example 167.1, anisaldehyde was reacted with N,N'-diisopropylethylene-
diamine and subsequently with N,N,N',N'-tetramethylethylenediamine/n-BuLi and diethyl
disulphide. After deprotection with 10% HCl and chromatography there was obtained 3-
ethylsulphanyl-4-methoxy-benzaldehyde as a yellow oil; MS: 196 ([M]™).

1732

In analogy to Example 1.1, the'3-eﬂxylsxﬂphanyl-tl—methoxy—benzaldehydc obtained in
Example 173.1 was converted with 4-aminobenzonitrile and benzyl isonitrile in EtOH into
ethyl (RS)-(4-cyano-phenylamino)-(3-ethylsulphanyl-4-methoxy-phenyl)-acetate; MS:
393 ([M+Na]™).

1733

In analogy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)-(3-ethylsulphanyl-4-
methoxy-phenyl)-acetate obtained in Example 173.2 was converted into ethyl (RS)-(4-
carbamimidoyl-phenylamino)-(3- ethylsulphanyl-4-methoxy-phenyl)-acetate hydro- -
chloride (1:1); MS: 388 ([M+H]™).
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Example 174
174.1
In analogy to Example 168.1, the ethyl (RS)-(4-cyano-phenylamino)-(3- ethylsulphanyl—
methoxy-phenyl)-acetate obtained in Example 173.2 was converted with BBr; in CH,Cl,
into ethyl (RS)- (4-cyano-phenylam1no) -(3- ethylsulphanyl—4-hydroxy-phenyl)-aeetate,
MS: 357 ( [M+H]*)

174.2
In analogy to Example 168.2, the ethyl (RS)-(4-cyano-phenylamino)-(3-ethylsulphanyl-4- -
hydroxy-phenyl)-acetate obtained in Example 174.1 was converted with isopropyl iodide |
and Cs,CO;3 in acetone into ethyl (RS)-(4-cyano-phenylamino)-(3-ethylsulphanyl-4-
isopropoxy-phenyl)-acetate; MS: 421 ([M+Na]").

174.3

In analogy to Example 6.2, the ethyl (RS)- (4-cyano-phenylam1no) (3—ethylsulphanyl-4-

' mopropoxy—phenyl)-acetate obmmed in Example 164.2 was converted into ethyl (RS)-(4- -

carbannnudoyl-phenylammo) (3-ethylsulphanyl-4—1sopropoxy—phenyl)-acetate hydro—

chloride (1:1); MS: 416 ([M+H]%). -

: Exa;m el175
175:1 '
In analogy to Example 167.1, anisaldehyde was reacted with N,N'-diisopropylethylene-
diamine and subsequently with N,N,N',N'-tetramethylethylenediamine/n-BuLiand -
acetaldehyde. After deprotection with 10% HCl and chromatography (RS)-3-(1-hydroxy-

‘ethyl)-4-methoxy-benzaldehyde was obtained as a yellowish oil; MS: 180 ([M]*).

175.2

In analogy to Example 1.1, the (RS)-3- (1-hydroxy-ethyl)-4-methoxy-benza1dehyde
obtained in Example 175.1 was converted with 4-aminobenzonitrile and benzyl isonitrile
in EtOH into a mixture of ethyl (RS)- and (SR)-(4-cyano-phenylamino)-[3-[(RS)-1- |
hydroxy-ethyl]-4-methoxy-phenyl]-acetate; MS: 405 ([M+Na]").

1753

In analogy to Example 6.2, the mixture of ethyl (RS)- and (SR)- (4-cyano-phenylammo)-
[3-[(RS)-1-hydroxy-ethyl] -4-methoxy-phenyl] -acetate obtained in Example 165.2 was
converted into a mixture of ethyl (RS)- and (SR)-(4-carbamimidoyl-phenylamino)-[3-
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[(RS)-1-ethoxy-ethyl]-4-methoxy-phenyl}-acetate hydrochloride (1: 1), MS: 400
(IM+H]").

Example 176
176.1
In analogy to Example 178.1, 4-bromo-1-isopropoxy-2-isopropyl-benzene (obtained from
2-isopropylphenol by alkylation with isopropyl iodide/K,CO; and subsequent bromination
with KBr/MCPBA) was converted with n-BuLi and DMF into 4-isopropoxy-3-isopropyl-
benzaldehyde; MS: 206 ([M]").

176.2

In analogy to Example 1.1, the 4-isopropoxy-3-isopropyl-benzaldehyde obtained in
Example 176.1 was converted with 4-aminobenzonitrile and benzyl isonitrile in EtOH into
ethyl (RS)- (4-cyano—pheny1ammo) (4-1sopropoxy—3-mopropyl-phenyl)-acetate, MS: 403
(IM-+Na] ™).

176.3

In analogy to Example 6.2, the ethyl (RS)- (4-cyano-phenylarmno) (4-isopropoxy-3- -
mopropyl-phenyl)-acetate converted into ethyl (RS)- (4-mrbammndoy]—phenylaxmno) -(4-
isopropoxy-3-isopropyl-phenyl)-acetate hydrochloride (1:1). N

- Example177

177.1

In analogy to Example 168.1, the ethyl (RS)-(4-cyano-phenylamino)-(4-isopropoxy-3-
isopropyl-phenyl)-acetate obtained in Example 176.2 was converted with BBr; in CH,Cl,
into ethyl (RS)-(4-cyano-phenylamino)-(4-hydroxy-3-isopropyl-phenyl)-acetate.

177.2

In analogy to Example 168.2, the ethyl (RS)-(4-cyano-phenylamino)-(4-hydroxy-3-
isopropyl-phenyl)-acetate obtained in Example 177.1 was converted with iodoacetamide
and Cs,COs in acetone into ethyl (RS)- (4-urbamoylmethoxy—3-1sopropyl-phenyl) (4-
cyano-phenylammo) -acetate; MS: 413 ([M+NH,4]").
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177.3

~ In analogy to Example 6.2, the ethyl (RS) (4-carbamoyhnethoxy— -1sopropy]-phenyl)—(4—

cyano-phenylamino)-acetate obtained in Example 177.2 was converted into ethyl (RS)-(4-
carbamimidoyl-phenylamino)-(4-carbamoylmethoxy-3-isopropyl-phenyl)-acetate hydro-
chloride (1:1).

Example 178

| 178.1 o
A solution of 4-bromo-2- ethyl- -methoxybenzene(] Chem. Soc., Perkin Trans. 1, 1987,

1423;2.13 g, 9.9 mmol) in THF (30 ml) was cooled to -78°C. A 1.6M solution of n-BuLi-

in hexane (7.42 ml, 11.9 mmol) was added slowly and the mixture was stirred for 1.5 h. at
-78°C. The mixture was warmed slowly to -10°C and subsequently again cooled to -78°C.

* DMF (2.29 ml, 29.7 mmol) was added slowly and the mixture was stirred for 1 h.'at -78 °C

15

and for 1 h. at 0°C.. The reaction mixture was poured into ice-cold 3M HCl and extracted
with diethyl ether. The organic phase was dried and filtered, and the filtrate was concen- -
trated. The residue was purified by chromatography (SiOz, hexane/EtOAc 8:1 =>2:1).
There were obtained 690 mg (42%) of 3-ethyl—4—methoxy—benzaldehyde asa yellow1sh

: hqmd
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178.2

- In analogy to Example 1.1, the 3- ethyl-4-meﬂ10xy—benzaldehyde obtained in Example

178.1-was converted with 4-aminobenzonitrile and benzyl isonitrile in EtOH into ethyl
(RS)-(4-cyano-phenylamino)-(3-ethyl-4-methoxy-phenyl)-acetate; MS: 337 ([M-HJ"). -

178.3 | -
In analogy to Example 6.2, the' ethyl (RS) (4-cyano-phenylannno) (3- ethyl—4-methoxy—
phenyl)-acetate obtained in Example 178.2 was converted into ethyl (RS)-(4-carbamim-
idoyl-phenylamino)-(3-ethyl-4-methoxy-phenyl)-acetate hydrochloride (1:1).

Example 179
179 1
TiCl, (45 6 g, 238 mmol) was added’ slowly to a solution of 2-ethy1phenol (15 g, 119 mmol)
in CH,Cl, (150 ml) was at 0°C. The mixture was warmed to room temperature and
dichloromethyl methyl ether (18.3 ml, 200 mmol) was added (strong HCl evolution). The
mixture was stirred for 4 h. at room temperature, subsequently cooled to 0°C and 1M HCl
(119 ml, 119 mmol) was added dropwise. The mixture was stirred for 10 min. and
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subsequently extracted with diethyl ether. The organic phase was washed with saturated
NaHCO; solution and with NaCl solution, dried, filtered and concentrated. The residue
was purified by chromatography (SiO;, CH,Cl, => CH;Cl/MeOH 9:1). 3-Ethyl—4—
hydroxy-benzaldehyde was obtained as a2 brown oil (7.97 g, 45%). '

179.2

A mixture of the 3-ethyl-4-hydroxy-benzaldehyde (7.8 g, 51.9 mmol) obtained in Example
179.1, K,COs (10.8 g, 78 mmol) and isopropyl iodide (7.86 ml, 78 mmol) was heated in
DMF (65 ml) for 3 h. to 80°C and subsequently stirred for 12 h. at room temperature. The
mixture was poured into ice-cold 0.5M HCl and extracted with diethyl ether. The organic -
phase was washed with NaCl solution, dried, filtered and concentrated. The residue was - -
purified by chromatography (SiO,, hexane/EtOAc 4:1). 3-Ethyl-4-isopropoxy-
benzaldehyde was obtained as an orange oil (6.12 g, 61%); MS: 192 ([M]™).

179.3

In analogy to Example 1.1, the 3-ethyl-4-isopropoxy-benzaldehyde obtained in Example
179.2 was converted with 4-aminobenzonitrile and benzyl isonitrile in EtOH into ethyl
(RS)-(4-cyano-phenylamino)-(3-ethyl-4-isopropoxy-phenyl)-acetate; MS: 389 ([M+Na)*).

1794

In analogy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)-(3-ethyl-4-isopropoxy-
phenyl)-acetate obtained in Example 179.3 was converted into ethyl (RS)-(4-carbamim-
idoyl-phenylamino)-(3-ethyl-4-isopropoxy-phenyl)-acetate hydrochloride (1:1); MS: 384
(IM+H]™).

Example 180
180.1

In analogy to Example 168.1, the ethyl (RS)-(4-cyano-phenylamino)-(3-ethyl-4-
isopropoxy-phenyl)-acetate obtained in Example 179.3 was converted with BBr; in CH,Cl,
into ethyl (RS)-(4-cyano-phenylamino)-(3-ethyl-4-hydroxy-phenyl)-acetate; MS: 325
(IM+H]™). S :

180.2
In analogy to Example 168.2, the ethyl (RS)-(4-cyano-phenylamino)-(3-ethyl-4-hydroxy-
phenyl)-acetate obtained in Example 180.1 was converted with iodoacetamide and Cs,CO;
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in acetone into ethyl (RS)- (4—carbamoyimethoxy—3 ethyl-phenyl) (4-cyano-

~ phenylamino)-acetate; MS: 380 (IM-HJ]).

180. 3

In analogy to Example 6.2, the ethyl (RS)- (4-mrbamoy1methoxy-3 ethyl-phenyl)-(4-
cyano-phenylamino)-acetate obtained in Example 180.2 was converted into ethyl (RS)-(4-
carbamimidoyl-phenylamino)-(4-carbamoylmethoxy-3-ethyl-phenyl)-acetate hydro-
chioride (1:1); MS: 399 ([M+H]").

Example 181
181.1 - : : ' : . .
In analogy to Example 168.2, the ethyl (RS) (4-cyano-phenylamino)-(3-ethyl-4-hydroxy-
phenyl)-acetate obtained in Example 180.1 was converted with propyl iodide and Cs,CO;
in acetone into ethyl (RS)-(4-cyano-phenylamino)-(3-ethyl-4-propoxy-phenyl)-acetate;
MS: 366 ([M]™).

. 181.2 : : : Do - _
In analogy to. Example 6.2, the ethyl (RS)- (4- o-phenylarmno) (3-ethyl—4-propoxy—

phenyl)-acetate obtained in Example 171.1 was converted into ethyl (RS)-(4-carbamim-
idoyl-phenylamino)-(3- ethy1-4-propoxy-phenyl)-acetate hydrochlonde (1:1); MS 384
(IM+H]"). - '

REER . Example 182 -
182.1

‘A suspension of the ethyl (RS)-(4-cyano-phenylamino)-(3-ethyl-4-hydroxy-phenyl)-

acetate described in Example 180.1 (328 mg, 1.01 mmol) and K2CO3 (89 mg, 0.25 mmol) in
cyclopentene oxide (0.896 ml, 10.1 mmol) and EtOH (0.5 ml) was heated under reflux for
9 h. The reaction mixture was concentrated and dried in a high vacuum. The residue was
purified by chromatography (SiO;, hexane/EtOAc 1:1). A mixture of ethyl (RS)- and (SR)-
(4-cyano-phenylamino)-[3-ethyl-4-[(RS,2RS)-2-hydroxy-cyclopentyloxy]-phenyl}-acetate
(226 mg, 55%) was obtained as a colourless foam; MS: 407 ([M-H]").

1822

In analogy to Example 6.2, the mixture of ethyl (RS)- and (SR)-(4-cyano-phenylamino)-
[3-ethyl-4-[(RS,2RS)-2-hydroxy-cyclopentyloxy] -phenyl]-acetate obtained in Example
182.1 was converted into a mixture of ethyl (RS)- and (SR)-(4-carbamimidoyl-
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phenylamino)-[3-ethyl-4-[(1RS,2RS)-2- hydroxy—cyclopentyloxy]-phenyl]-acetate

- hydrochloride (1:1); MS: 426 ([M+H]™).

'Example 183
183.1
A solution of the ethyl (RS)-(4-cyano-phenylamino)-(3-ethyl-4- hydroxy-phenyl) -acetate
(400 mg, 1.23 mmol) described in Example 180.1, ethylene carbonate (110 mg, 1.23 mmol)
and tetrabutylammonium bromide (264 mg, 1.23 mmol) in DMF (0.6 ml) was heated to
155°C for 6 h. The reaction mixture was concentrated and the residue was purified by
chromatography (SiO2, hexane/EtOAc 9:1). Ethyl (RS)-(4-cyano-phenylamino)-[3-ethyl-
4-(2-hydroxy-ethoxy)-phenyl]-acetate (111 mg, 24 %) was obtained as a yellow oil.

1832 :

In analbgy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)-|[3-ethyl-4-(2-hydroxy-
ethoxy)-phenyl]-acetate obtained in Example 183.1 was converted into ethyl (RS)-(4-
carbamimidoyl-phenylamino)-{3- ethyl-4-(2-hydroxyethoxy)-phenyl] -acetate-
hydrochlonde (1:1).

Example 184
184.1

“In analogy to Example 18.1, the ethyl (RS)-(4-cyano-phenylamino)-(3-ethyl-4-hydroxy- .
“phenyl)-acetate obtained in Example 180.1 was converted with N-(2hydroxyethyl)- -

pyrrolidine, diethyl azodicarboxylate and triphenylphosphine in THF into ethyl (RS)-(4- .
cyano-phenylamino)-[3-ethyl-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl}-acetate. -

184.2
In analogy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)- [3-ethy1-4-(2-

pyrrolidin-1-yl-ethoxy)-phenyl]-acetate obtained in Example 184.1 was converted into
' ethyl (RS)-(4-carbamimidoyl-phenylamino)-[3-ethyl-4- (2-pyrrolidin-1 -yl—ethoxy)-
' phenyl] -acetate hydrochlonde (1:1); MS: 439 ((M+H]"). '

Example 185
185.1
3-Ethyl-4-nitro-benzaldehyde was obtained from 4-nitrobenzaldehyde by protection with
ethylene glycol, reaction with ethylmagnesium chloride and DDQ and subsequent
deprotection with HCI (J. Organomet. Chern. 1993, 447, 1); MS: 179 ([M]*).
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185.2

In analogy to Example 1.1, the 3—ethy1—4-mtro—benzaldehyde obtained in Example 185.1
was converted with 4-aminobenzonitrile and benzyl isonitrile in EtOH into ethyl (RS)-(4-
cyano-phenylamino)-(3-ethyl-4-nitro-phenyl)-acetate; MS: 354 ( [M+H])?).

185. 3

In analogy to Example 6. 2 the ethyl (RS)- (4—cyano-phenylam1no) -(3- ethyl—4-mtro-
phenyl)-acetate obtained in Example 185.2 was converted into ethyl (RS)- (4~-carbamim-
idoyl-phenylamino)-(3-ethyl-4-nitro-phenyl)-acetate hydrochloride (1:1); MS: 371
(IM+H]).

Example 186
186.1
In analogy to Example 59.2, the ethyl (RS)- (4-cyano-pheny1ammo) -(3-ethyl-4-nitro-

* phenyl)-acetate obtained in Example 185.2 was converted with H, in THF/EtOH (1:1)

under the catalytic activity of Pd/C into ethyl (RS)- (4-am1no-3 -ethyl-phenyl)- (4—cyano- :
phenylammo)—acetate; MS: 322 ([M-H]) ) '

186.2

In analogy to Example 61.1, the ethyl (RS) (4-amino-3-ethyl-phenyl)-(4-cyano-phenyl-
amino)-acetate obtained in Example 186.1 was converted with ethyl iodide and.
diisopropylethylamine in THF into ethyl (RS)-(4-cyano-phenylamino)-(3-ethyl-4-
ethylamino-phenyl)-acetate; MS: 352 ([M+H]™").

186.3

In analogy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)-(3-ethyl-4-ethylamino-

phenyl)-acetate obtained in Example 186.2 was converted into ethyl (RS)-(4-carbamim—
idoyl-phenylamino)-(3-ethyl-4-ethylamino-phenyl)-acetate hydrochloride (1:1); MS: 369
(IM+H]Y. |

Example 187
187.1 .
In analogy to Example 61.1, the ethyl (RS)-(4-amino-3-ethyl-phenyl)- (4—cyano-phenyl-
amino)-acetate obtained in Example 186.1 was converted with isopropyl iodide and
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diisopropylethylamine in THF into ethyl (RS)-(4-cyano-phenylamino)-(3-ethyl-4-
isopropylamino-phenyl)-acetate MS: 366 (IM+H]).

187.2

In analogy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)- (3-ethyl-4-1sopropyl
amino-phenyl)-acetate obtained in Example 187.1 was converted into ethyl (RS)-(4-
carbamimidoyl—phenylamino)-(3-ethyl-&isopropylamino-phmyl) -acetate hydrochloride
(1:1); MS: 383 ([M+H]").

Example 188
188.1
A solution of isopropyl 1socyanate (130 mg, 1.55 mmol) in THF (2 ml) was added toa
solution of the ethyl (RS)-(4-amino-3-ethyl-phenyl)-(4-cyano-phenylamino)-acetate
(500 mg, 1.55 mmol) described in Example 186.1 in THF (10 ml). The mixture was stirred
overnight at room temperature. Thereafter, further isopropyl isocyanate (260 mg, .
3.1 mmol) was added and the mixture was stirred overnight at 50°C. The reaction mixture .
was concentrated. The residue was suspended in CH;Cl,/MeOH (98:2) and the colourless . .
solid was filtered off. The solid was washed with EtOH and dried under a high vacuum.
Ethyl (RS)-(4-cyano-phenylamino)-[3-ethyl-4-(3-isopropyl-ureido)-phenyl] -acetate (395
mg, 62%) was obtained as a colourless solid; MS: 409 ([M+H]")

1882

In analogy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)- [3—ethy1—4-(3-
isopropyl-ureido)-phenyl]-acetate obtained in Example 188.1 was converted into ethyl
(RS)- (4-carbam1nndoyl-phenylanuno) [3 -ethyl-4-(isopropylureido)-phenyl]-acetate .
hydrochloride (1:1),

 Example 189
189.a '
In analogy to Example 75, the ethyl (RS)-(4-carbamimidoyl-phenylamino)- (4-methoxy-3-
methylsulphanyl-phenyl)-acetate hydrochioride (1:1) obtained in Example 167.3 was
converted into (RS)-(4-carbamimidoyl-phenylamino)-(4-methoxy-3-methylsulphanyl-
phenyl)-acetic acid; MS: 346 ({M+H]*).
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189.b

In analogy to Example 75, the ethyl (RS)- (4-carbam1m1doyl-pheny1annno) (4-1sopropoxy-
3-methylsulphanyl-phenyl)-acetate hydrochloride (1:1) obtained in Example 168.3 was
converted into (RS)-(4-carbamimidoyl-phenylamino)- (4-isopropoxy-3-methylsulphanyl-
phenyl)-acetic acid; MS: 374 (IM+H]").

189.c

In analogy to Example 75, the ethyl (RS)- (4-mrbannm1doyl-phenylannno) -(4-ethoxy-3-
methylsulphanyl-phenyl)-acetate hydrochloride (1:1) obtained in Example 169.2 was
converted into (RS)-(4-carbamimidoyl-phenylamino)- (4-ethoxy—3—methylmﬂphanyl—
phenyl)-acenc acid; MS: 360 ([M+H]™). S

189.d
In analogy to Example 75, the ethyl (RS) (4—carbannnndoyl-phenylammo) -(4-isobutoxy-
3-methylsulphanyl-phenyl)-acetate hydrochloride (1:1) obtained in Example 170.2 was

. converted into (RS)-(4-carbamimidoyl-phenylamino)-{(4-isobutoxy-3-methylsulphanyl-

20

-phenyl)-acetic acid; MS: 388 ([M+H]"). - -

189.e :
In analogy to Example 75, the ethyl (RS)- (4-wbannnudoyl-phenylammo) -(4-ethoxy-

.- carbonylmethoxy-3-methylsulphanyl-phenyl)-acetate hydrochloride (1:1) obtained in

Example 171.2 was converted into (RS)-(4-carbamimidoyl-phenylamino)-(4-carboxy-

- methoxy-3-methylsulphanyl-phenyl)-acetic acid; MS$: 390 ([M+H]").

30

189.f -

In analogy to Example 75, the ethyl (RS)- (4-carbannnudoyl—phenylammo) (4-carbamoyl-
methoxy-3-methylsulphanyl-phenyl)-acetate hydrochloride (1:1) obtained in Example
172.2 was converted into (RS)-(4-carbamimidoyl-phenylamino)-(4-carbamoylmethoxy-3-
methylsulphanyl-phenyl)-acetic acid; MS: 389 ([M+H]").

189.g . _ : .
In analogy to Example 75, the ethyl (RS)- (4—carbam1n‘ndoyl—phenylannno) -(3-ethyl-
sulphanyl-4-methoxy-phenyl)-acetate hydrochloride (1:1) obtained in Example 173.3 was
converted into (RS)-(4-carbamimidoyl-phenylamino)- (3-ethylsu]phanyl-4-methoxy- :
phenyl)-acetic acid; MS: 360 ((M+H]").
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189.h

In analogy to Example 75, the ethyl (RS)- (4-carbamimidoyl-phenylamino)-(3-ethyl-
sulphanyl-4-isopropoxy-phenyl)-acetate hydrochloride (1:1) obtained in Example 174.3
was converted into (RS)-(4-carbamimidoyl-phenylamino)-(3-ethylsulphanyl-4-

isopropoxy-phenyl)-acetic acid; MS: 388 ([M+H]*).

189
In analogy to Example 75, the mixture of ethyl (RS)- and (SR)-(4-carbamimidoyl-phenyl-

amino)-[3-[(RS)-1-ethoxy-ethyl]-4-methoxy-phenyl]-acetate hydrochloride (1:1) -

obtained in Example 175.3 was converted into a mixture of (RS)- and (SR)-(4-
carbamimidoyl-phenylamino)-[3-[(RS)-1-ethoxy-ethyl]- -4-methoxy-phenyl]-acetic. ac1d,
MS: 372 ((M+H]Y).

189.k

- In analogy to Example 75, the ethyl (RS)-(4-carbamimidoyl-phenylamino)-(4-isopropoxy- . - -

3-isopropyl-phenyl)-acetate hydrochloride (1:1) obtained in Example 176.3 was converted - -
into (RS)-(4-carbamimidoyl-phenylamino)- (4-1sopropoxy-3—1sopropyl-phenyl)-aceuc
acid; MS: 370 ([M+H]™") '

1891

In analogy to Example 75, the ethyl (RS)-(4-carbamimidoyl-phenylamino)-(4-carbamoyl-
methoxy-3-isopropyl-phenyl)-acetate hydrochloride (1:1) obtained in Example 177.3 was
converted into (RS)-(4-carbamimidoyl-phenylamino)-(4-carbamoylmethoxy-3-isopropyl- . -
phenyl)-acetic acid; MS: 385 ([M+H]").

189.m
In analogy to Example 75, the ethyl (RS)-(4-carbamimidoyl-phenylamino)-(3-ethyl-4-

methoxy-phenyl)-acetate hydrochloride (1:1) obtained in Example 178.3 was converted

into (RS)-(4-carbamimidoyl-phenylamino)-(3-ethyl-4-methoxy—phenyl)-acetic acid; MS:
328 ([M+H]™).

189.n

In analogy to Example 75, the ethyl (RS)-(4-carbamimidoyl-phenylamino)-(3-ethyl-4-
isopropoxy-phenyl)-acetate hydrochloride (1:1) obtained in Example 179.4 was converted
into (RS)-(4-carbamimidoyl-phenylamino)-(3-ethyl-4—isopropoxy-phenyl)-acetic acid;
MS: 354 ([M+H]™)
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189.0

In analogy to Example 75, the ethyl (RS)- (4-carbam1m1doy1—phenylammo) (4-carbamoyl—
methoxy-3-ethyl-phenyl)-acetate hydrochloride (1:1) obtained in Example 180.3 was
converted into (RS)-(4- carbamimido&l—phenyhnﬁno) ~(4-carbamoylmethoxy-3-ethyl-
phenyl)-acetate; MS: 371 ([M+H]™).

189.p

In analogy to Example 75, the ethyl (RS)-(4-carbamimidoyl-phenylamino)-(3-ethyl-4-

propoxy-phenyl)-acetate hydrochloride (1:1) obtdined in Example 181.2 was converted
into (RS)-(4-carbamimidoyl-phenylamino)-(3-ethyl-4-propoxy-phenyl)-acetic acid; MS:
356 ([M+H]™).

189.q
‘In analogy to Emmple 75, the mixture of ethyl (RS)- and (SR) (4-carbam1m1doyl—phyl-

amino)-[3-ethyl-4-[(1RS,2RS)-2-hydroxy-cyclopentyloxy]-phenyl]-acetate hydrochloride
(1:1) obta‘ined in Example 182.2 was converted into a mixture of (RS)-and (SR)-4-
carbamimidoyl-phenylamino)-{3-ethyl-4-[ (IRS,2RS)-2-hydroxy-cyclopentyloxy)- -
phenyl]-acetic acid; MS: 398 ([M+H]"). -

L 189

In analogy to Example 75, the ethyl (RS) (4—carbamumdoy1-phenylanuno) (3- ethyl-4-(2-

- hydroxyethoxy)-phenyl]-acetate Liydrochloride (1:1) obtained in Example 183.2 was

30

35

converted into (RS)- (4-ca_tbamimi_doyl-phenylamino)— [3-ethyl-4-(2-hydroxy-ethoxy)-
phenyl]-acetic acid; MS: 358 ([M+H]").

1895 -

- In analogy to Example 75, the ethyl (RS)- (4-carbanum1doyl-phenylannno) [3-ethyl—4-(2-
- pyrrolidin-1-yl-ethoxy)-phenyl]-acetate hydrochloride (1:1) obtained in Example 184.2

was converted into (RS)-(4-carbamimidoyl-phenylamino)-[3-ethyl-4-(2-pyrrolidin-1-yl-
ethoxy)-phenyl]-acetic acid converted; MS: 411 ([M+H]").

-189.t
* In analogy to Example 75, the ethyl (RS)- (4-carbamimidoyl-phenylamino)-(3-ethyl-4-
‘ethylamino-phenyl)-acetate hydrochloride (1:1) obtained in Example 186.3 was converted
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into (RS)-(4-carbamimidoyl-phenylamino)-(3-ethyl-4-ethylamino-phenyl)-acetic acid;
MS: 341 ([M+H]")

- 1894

In analogy to Example 75, the ethyl (RS)-(4-carbamimidoyl-phenylamino)- (3—ethyl-4-
isopropylamino-phenyl)-acetate hydrochloride (1:1) obtained in Example 187.2 was
converted into (RS)-(4-carbamimidoyl-phenylamino)-(3-ethy}-4-isopropylamino-
phenyl)-acetic acid; MS: 355 ([M+H]*).

189.v

In analogy to Example 75, the ethyl (RS)-(4-carbamimidoyl-phenylamino)-[3-ethyl-4-
(isopropylureido)-phenyl]-acetate hydrochloride (1:1) obtained in Example 188.2 was
converted into (RS)-(4-carbamimidoyl-phenylamino)- [3-ethyl-4—(3-1sopropyl—ure1do)-
phenyl]-acetic acid converted; MS: 398 ([M+H]"). -

. &mple 190
190.1

A suspension of 3,5-dimethylanisole (13.60 g, 100 mmol), N-bromosuccinimide (18.35 g, -
100 mmol) and 2,2'-azobis(2-methylpropionitrile) in CCl; was heated under reflux for 1 h. "
The succinimide was filtered off, the filtrate was concentrated and the residue was
chromatographed (SiO;, CH2Cl/hexane 1:4). There were obtamed 1461g (68 %) of 1--
bromomethyl-3—methoxy-5-methyl-benzene

2-Nitropropane (6.77 ml, 71.3 mmol) and subsequently 1-bromomethyl-3-methoxy-5- *
methyl-benzene (14.6 g, 67.9 mmol) were added to a solution of NaOEt (4.72 g, -

67.9 mmol) in EtOH (60 ml). The mixture was heated for 1.5 h. to 65°C. After cooling the
colourless precipitate of filtered off and the filtrate was concentrated. The product was

* purified by chromatography (SiO;, CH;Cl/hexane 1:2). There were obtained 7.87 g (77

%) of 3-methoxy-5-methyl-benzaldehyde as a colourless liquid.

190.2

In analogy to Example 1.1, the 3-methoxy-5-methyl-benzaldehyde obtained in Example
190.1 was converted with 4-aminobenzonitrile and benzyl isonitrile in EtOH into ethyl
(RS)-(4-cyano-phenylamino)-(3-methoxy-5-methyl-phenyl)-acetate; MS: 324 ([M]™).
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190.3

In analogy to Example 6.2, the ethyl (RS)-(4-cyano- phenylannno)-(S-methoxy—S—methyl—
phenyl)-acetate obtained in Example 180.2 was converted into ethyl (RS)-(4-carbamim-
idoyl-phenylamino)- (3-methoxy-5—methyl phenyl)-acetate hydrochloride (1:1); MS: 342

{[M+H]).-

- Example 191
191.1
In analogy to Example 168.1, the ethyl (RS)-(4-cyano-phenylamino)- (3—methoxy-5—
methyl-phenyl)-acetate obtained in Example 190.2 was converted into ethyl (RS)-(4-
cyano-phenylamino)-(3-hydroxy-5-methyl-phenyl)-acetate; MS: 310 ([M+H]").

| __1912

15

30

35

In analogy to Example 168 2,the ethyl (RS)- (4—cyano-pheny1ammo) (3-hydroxy—5-
methyl—phenyl) -acetate obtained in Example 191.1 was converted with isopropyl iodide -

.and CS:CO3 in acetone into ethyl (RS)-(4-cyano- phenylammo) (3-1sopropoxy—5-methyl-- :
.,.phenyl)_ acetate; MS: 353 (.[M+H] ).

1013
In analogy to Example 6.2 the ethyl (RS) (4-cyano-pheny1ammo) (3-1sopropoxy-5—

methyl-phenyl)-acetate obtained in Example 191.2 was converted into ethyl (RS)-(4-
carbamimidoyl-phenylamino)-(3-isopropoxy-5-methyl-phenyl)-acetate hydrochloride

(1:1); MS: 370 ([M+H]™).

_192 1

In analogy to Example 168. 2 the ethyl (RS) (4-cyano—phenylanuno) (3~hydroxy—5-
methyl—phenyl)-acetate obtalned in Emmple 191.1 was converted with 1odoacetam1de and
Cs2CO; in acetone into (RS)- (3-carbamoylmethoxy-S-methyl—phenyl) (4-cyano-
phenylamino)-acetate; MS: 366 ([M- H] ).

1922

In analogy to Example 6.2, the ethyl (RS) (3-carbamoylmethoxy-s-methyl-phenyl) -(4-

* cyano-phenylamino)-acetate obtamed in Example 192.1 was converted into ethyl (RS)~(4-

carbamimidoyl-phenylamino)-(3- carbamoylmethoxy-s-methyl-phenyl)-acetate hydro-
chloride (1:1); MS: 385 ([M+H]*).
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Example 193
193.1 o
In analogy to Example 168.2, the ethyl (RS)-(4-cyano-phenylamino)-(3-hydroxy-5-
methyl-phenyl)-acetate obtained in Example 191.1 was converted with ethyl iodide and
Cs,CO:s in acetone into ethyl (RS)- (4-cyano-phenylannno) -(3- eﬂmxy-s-mcthyl-phenyl)-
acetate; MS: 339 ([M+H]™).

193.2 -
In analogy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)-(3-ethoxy-5-methyl-
phenyl)-acetate obtained in Example 193.1 was converted into ethyl (RS)-(4-carbamim-

idoyl-phenylamino)-(3-ethoxy-5-methyl-phenyl)-acetate hydrochloride (1:1); MS: 356

(IM+H]").

Lﬁmple_l% '
194.1
In analogy to Example 18. 1, the ethyl (RS)-(4-cyano-phenylamino)-(3- hydroxy—S-methyl— .
phenyl)-acetate obtained in Example 191.1 was converted with N-(2-hydroxyethyl)-
pyrrolidine, diethyl azodicarboxylate and triphenylphosphine in THF into ethyl (RS)-(4--
cyano-phenylamino)- [3-methyl-5-(2-pyrrohdm— -yl-ethoxy)-phenyl] -acetate; MS: 408
(IM+H]").

194.2

In analogy to Example 6.2, the ethyi (RS)-(4- cyano-phenylamino)- [3-methyl 5-(2- .
pyrrolidin-1-yl-ethoxy)-phenyl]-acetate obtained in Example194.1 was converted into
ethyl (RS)-(carbamimidoyl-phenylamino)-{3-methyl-5-(2-pyrrolidin-1 -yl—ethoxy)-
phenyl]-acetate hydrochloride (1: 1)

Example 195
195.1

In analogy to Example 18.1, the ethyl (RS)-(4-cyano-phenylamino)-(3-hydroxy-5-methyl-
phenyl)-acetate obtained in Example191.1 was converted with cyclopentanol, diethyl
azodicarboxylate and triphenylphosphine in THF into ethyl (RS)-(4-cyano-phenylamino)-
(3-cyclopentyloxy-5-methyl-phenyl)-acetate; MS: 379 ([M+H]™).
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195.2 :
In analogy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)-(3-cyclopentyloxy-5-

- methyl-phenyl)-acetate obtained in Example195.1 was converted into ethyl (RS)-(4-

15

1971

30 -

carbamimidoyl-phenylamino)-(3-cyclopentyloxy-5-methyl-phenyl)-acetate hydrachloride
(1:1); MS: 396 ([M+H]™).

Example 196 -
196.1

~ In analogy to Example 18.1, the ethyl (RS)-(4-cyano-phenylamino)-(3-hydroxy-5-methyl-
10

phenyl)-acetate obtained in Example191.1 was converted with 4-hydroxy-N-methyl-

- piperidine, diethyl azodicarboxylate and triphenylphosphine in THF into ethyl (RS)-(4-

cyano-phenylamino)-[3-methyl-5-(1-methyl-piperidin-4-yloxy)-phenyl]-acetate; MS: 408
(IM+H]D. -

196.2 . : . - _ _ : :

.. . In analogy to Example 6.2, the ethyl (RS_)__-_(4-.cyano-phenylamino)- [3-methyl-5-(1-methyl-
. .. -piperidin-4-yloxy)-phenyl]}-acetate obtained in Example196.1 was converted into ethyl

{(RS)~(4-carbamimidoyl-phenylamino)-[3-methyl-5-(1-methyl-piperidin-4-yloxy)- ..

phenyl]-acetate hydrochloride (1:1); MS: 425 ([M+H]").

Example 197
In analogy to Example 182.1, the ethyl (RS)-_(4-cyano—phenylamino)-(S-hj!droxy-S-
methyl-phenyl)-acetate obtained in Example191.1 was converted with cyclopentene oxide
and K;CO; in EtOH into a mixture of ethyl (RS)- and (SR)-(4-cyano-phenylamino)-[3-
[( 1R_S,ZRS)-2-hydrdxy—cyclopentyloxy] -5-methyl-phenyl]-acetate; MS: 393 ([M-H]").

1972

In analogy to Example 6.2, the mixture of ethyl (RS)- and (SR)-(4-cyano-ph¢nylat_nino)-
[3-[(1RS,2RS)-2-hydroxy-cyclopentyloxy] -5-methyl-phenyl}-acetate obtained in
Example197.1 was converted into a mixture of ethyl (RS)- and (SR)-(4-carbamimidoyl-
phenylamino)-[3-[(1RS,2RS)-2-hydroxy-cyclopentyloxy]-5-methyl-phenyl] -acetate
hydrochloride (1:1); MS: 412 ([M+H]").
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‘Example 198
198.1 | |
In analogy to Example 190.1, 3,5-dimethylanisole was converted into 5-methoxy-benzene-

- 1,3-dicarbaldehyde. -

198.2

A mixture of the 5-methoxy-benzene-1,3-dicarbaldehyde (3.68 g, 22.4 mmol) obtained in
Example198.1, methyl-triphenylphosphonium bromide (8.17 g, 22.4 mmol), K,CO; (3.10

£ 22.4 mmol), water (0.68 ml) and dioxan (51 ml) was heated for 2 h. to 90°C. The -
reaction mixture was concentrated and the product was purified by chromatography (SiO,,
hexane/ CH,Cl; 4:1). There were obtained 1.74 g (48 %) of 3-methoxy-5-vmyl-- '
benzaldehyde as a colourless oil; MS: 162 ([M]*). '

198.3 o |
In analogy to Example 1.1, the 3-methoxy-5-vinyl-benzaldehyde obtained in Example198.2
was converted with 4-aminobenzonitrile and benzyl isonitrile in EtOH into ethyl (RS)-(4-
¢yano-phenylamino)-(3-methoxy-5-vinyl-phenyl)-acetate; MS: 336 ([M]*).

- 1884

In analogy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)- (3-methoxy-5-vmyl-
phenyl)-acetate obtained in Example198.3 was converted into ethyl (RS)-(4-carbamim-

idoyl-phenylamino)-(3-methoxy-5-vinyl-phenyl)-acetate hydrochloride (1:1); MS: 354
(IM+H]"). | '

Example 199
199.1
Pd-C (10 %, 236 mg, 0.22 mmol) was added a solution of the ethyl (RS) (4-cyano-phenyl-
amino)-(3-methoxy-5-vinyl-phenyl)-acetate (1.495 g, 4.44 mmol) obtained in
Example198.3 in EtOH (40 ml) and THF (4 ml) and the mixture was hydrogenated for 1 h.
at room temperature. The reaction mixture was filtered, the filtrate was concentrated and -
the residue was purified by filtration over SiO; (eluent: AcOEt/hexane 1:1). There were
obtained 1.5 g (99%) of ethyl (RS)-(4-cyano-phenylamino)- (3-ethy1—5-methoxy—phenyl)-
acetate as a beige solid; MS: 338 ([M]").
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199.2

In analogy to Example 6.2, the ethyl (RS)- (4—cyano-phenylam1no) -(3-ethyl-5-methoxy-
phenyl)-acetate obtained in Example199.1 was converted into ethyl (RS)-(4-carbamim-
idoyl-phenylamino)-(3-ethyl-5-methoxy-phenyl)-acetate hydrochloride (1:1); MS: 356
([M+H]™").

Example 200
200.1 .
In analogy to Example 168.1, the ethyl (RS)-(4-cyano-phenylamino)-(3-ethyl-5-methoxy-

phenyl)-acetate obtained in Example199.1 was converted into ethyl (RS)-(4-cyano-phenyl-

a.mino)—(3-ethyl-.5—hydroxy-phen71)—acetate; MS: 325 ([M+H]).

.200.2

In analogy to Example 168.2, the ethyl (RS)- (4-cyano-phenylarmno) (3-ethyl 5-hydroxy-
phenyl)-acetate obtained in Example 200.1 was converted with 2-methyl-3—1odopropane
and Cs;CO; in acetone into ethyl (RS)-(4-cyano-phenylamino)- (3-eﬂ1yl-5-1sobutoxy-

phenyl)—acetate' MS: 381 ([M+H] ).

'--_'_2003 :

20

In analogy to Example 6.2, the ethyl (RS)- (4-cyano-phenylammo) -(3-ethyl-5-isobutoxy-

. phenyl)-acetate obtdined in Example 200.2 was converted into ethyl (RS)-(4-carbamim-

idoyl-phenylamino)-(3-ethyl-5-isobutoxy-phenyl)-acetate hydrochloride (1:1); MS: 398
(IM+H]*).

Example 201 .

. 201.1

.- In a_nal_ogy to Example 18.1, the ethyl (RS)-(4-cyano-phenylamino)-(3-ethyl-5-hydroxy-

30

35

phenyl)-acetate obtained in Example 200.1 was converted with 4-hydroxy-N-methyl-
piperidine, diethyl azodicarboxylate and triphenylphosphine in THF into ethyl (RS)-(4-
cyano-phenylamino)-[3- ethyl—S-(1-methyl-p1pendm-4—yloxy) phenyl] acetate; MS: 422
(IM+H]").

201.2
In analogy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)-[3-ethyl-5-(1-methyl-
piperidin-4-yloxy)-phenyl]-acetate obtained in Example 201.1 was converted into ethyl
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(RS)-(4-carbamimidoyl-phenylamino)-[3-ethyl-5-(1-methyl-piperidin-4-yloxy)-phenyl]- -
acetate hydrochloride (1:1); MS: 439 ([M+H]"). :

Example 202
202.1
In analogy to Example 18.1, the ethyl (RS)-(4-cyano-phenylamino)-(3-ethyl-5-hydroxy-
phenyl)-acetate obtained in Example 200.1 was converted with N-(2-hydroxyethyl)-
pyrrolidine, diethyl azodicarboxylate and triphenylphosphine in THF into ethyl (RS)-(4-
cyano-phenylamino)-[3-ethyl-5-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-acetate; MS: 422
(IM+H]™).

202.2 o
In analogy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)-[3-ethyl-5-(2- -
pyrrolidin-1-yl-ethoxy)-phenyl]-acetate obtained in Example 202.1 was converted into

-ethyl (RS)-(4-carbamimidoyl-phenylamino)-|3-ethyl-5-(2-pyrrolidin-1 -yl-ethoxy)-

phenyl]-acetate hydrochlonde (1:1); MS: 439 ([M+H]*)

Example 203
203.1

 In analogy to Example 18.1, the ethyl (RS)-(4-cyano-phenylamino)-(3-ethyl-5-hydroxy-

phenyl)-acetate obtained in Example 200.1 was converted with tetrahydro-2H-pyran-4-ol,
diethyl azodicarboxylate and triphenylphosphine in THF into ethyl (RS)-(4-cyano-phenyl- -
amino)-[3-ethyl-5-(tetrahydro-pyran-4-yloxy)-phenyl)-acetate; MS: 409 ([M+H]").

203.2

In analogy to Example 6.2, the ethy} (RS)-(4-cyano-phenylamino)-[3-ethyl-5-(tetrahydro-
pyran-4-yloxy)-phenyl}-acetate obtained in Example 203.1 was converted into ethyl (RS)-
(4-carbamimidoyl-phenylamino)- [3-ethyl-5-(tetrahydro—pyran-4 yloxy)-phenyl] acetate
hydrochloride (1:1); MS: 426 ([M+H]™). '

Example 204
204.1 _-
In analogy to Example 18.1, the ethyl (RS)-(4-cyano-phenylamino)-(3-ethyl-5-hydroxy-
phenyl)-acetate obtained in Example 200.1 was converted with tetrahydrofurfuryl alcohol,

diethyl azodicarboxylate and triphenylphosphine in THF into a mixture of ethyl (RS)- and
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(SR)-(4-cyano-phenylamino)-[3-ethyl-5- [(RS)-tetrahydro-ﬁlran-Z-ylmethoxy] -phenyl]-
acetate; MS: 408 ([M]™).

204.2

In analogy to Example 6.2, the mixture of ethyl (RS)- and (SR)-(4-cyano-phenylamino)-
[3-ethyl-5-[(RS)-tetrahydro-furan-2-ylmethoxy)-phenyl]-acetate obtained in Example
204. 1 was converted into a mixture of ethyl (RS)- and (SR)-(4-carbamimidoyl-
phenylamino)-[3-ethyl-5-[(RS)-tetrahydro-furan-2-ylmethoxy]- phenyl] -acetate
hydrochloride (1:1); MS: 426 ([M+H]").

Example 205
205.1

_In analogy to Example 18 1, the ethyl (RS)- (4—cyano-phenylammo) -(3-ethyl- S-hydxoxy-

phenyl)-acetate obtained in Example 200.1 was converted with cycdlopentanol, diethyl
azodicarboxylate and triphenylphosphine in THF into ethyl (RS)- (4-cyano-phenylaxmno)-
(3-cyclopentyloxy-S-ethyl-phenyl)-acetate, MS: 392.([M]*).

205.2

.In analogy to Example 6. 2 the ethyl (RS) (4—cyano-phenylammo) (3- cyclopentyloxy-s-

.20

30

35

ethyl-phenyl)-acetate obtamed in Example 205.1 was converted into ethyl (RS)-(4-
carbarrumxdoyl-phenylammo) (3-cyclopentyloxy-s-ethyl-phenyl)—acetate hydrochlonde '

(1:1); MS: 410 ([M+H] ).

Example 206
206.1

' In analogy to Example 18.1, the ethyl (RS)- (4-cyano—phenylannno) -(3- ethy1-5-hydroxy-
phenyl)-acetate obtained in Example 200.1 was converted with trans-4-trityloxy-
_ cyclohexano_l (Synth. Commun. 1994, 24, 2399)_, diethyl azodicarboxylate and-

triphenylphosphine in THF into ethyl (RS)-(4-cyano-phenylamino)-[3-ethyl-5-(4-
trityloxy-cyclohexyloxy)-phenyl]-acetate; MS: 687 ([M+Na]™).

206.2

In analogy to Example 6.2 the ethyl (RS)-(4-cyano-phenylamino)-[3- ethyl-5-(4-tntyloxy—
cyclohexyloxy)-phenyl] -acetate obtained in Example 206.1 was converted into ethyl (RS)-
(4-carbammndoyl-phenylammo) [3—ethy1-5—(4-hydroxy-cyclohexyloxy)-phenyl]-acetate
hydrochloride (1:1); MS: 440 ([M+H]*).
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Example 207
207.1 _ ,
In analogy to Example 18.1, the ethyl (RS)-(4-cyano-phenylamino)-(3-ethyl-5-hydroxy-
phenyl)-acetate obtained in Example 200.1 was converted with tert-butyl-4-hydroxy-1-
piperidinecarboxylate, diethyl azodicarboxylate and triphenylphosphine in THF into tert-
butyl (RS)-4-{3-[(4-cyano-phenylamino)-ethoxycarbonyl-methyl]-5-ethyl-phenoxy}-
piperidine-1-carboxylate; MS: 508 ([M+H]*).

207.2

In analogy to Example 6.2, the tert-butyl (RS)-4—{3-[(4-cyano-phenylammo)—ethoxy—
carbonyl-methyl] -5-ethyl-phenoxy}-piperidine- 1-carboxylate obtained in Example 207.1
was converted into ethyl (RS)-(4-carbamimidoyl-phenylamino)-[3-ethyl-5- (plpendm-4- :
yloxy)-phenyl] -acetate hydrochloride (1:1); MS: 425 ([M+H]™"). L

mple 208
208.1 - o
In analogy to Example 18.1, the ethyl (RS)-(4-cyano-phenylamino)-(3-ethyl-5-hydroxy-
phenyl)-acetate obtained in Example 200.1 was converted with 3-dimethylamino-2,2-
dimethyl-1-propanol, diethyl azodicarboxylate and triphenylphosphine in THF into ethyl"
(RS)-(4-cyano-phenylamino)-[3-(3-dimethylamino-2,2-dimethyl-propoxy)- 5-ethyl
phenyl]-acetate; MS: 438 ( [M+H]+)

208.2
In analogy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)-[3-(3-dimethylamino- . -
2,2-dimethyl-propoxy)-5-ethyl-phenyl]-acetate obtained in Example 208.1 was converted
into ethyl (RS)-(4-carbamimidoyl-phenylamino)-[3-(3-dimethylamino-2,2-dimethyl-
propoxy)-5-ethyl-phenyl]-acetate; MS: 456 ([M+H]").

- Example 209
209.1

Trifluoroacetic acid (1.67 ml, 21.7 mmol) was added dropwise at 0°C to a solution of the

- tert-butyl (RS.)-4-{3—[(4-cyano-phenylamino)-ethoxycarbonyl-memyl]-S-ethyl-phenoxy}-

piperidin-1-carboxylate (1.1 g, 2.17 mmol) obtained in Example197.1 in CH,Cl, (30 ml).
The mixture was warmed slowly (2.5 h.) to room temperature and then poured into a
mixture of saturated NaHCOj; solution and ice. ‘The mixture was extracted with CH.Cl,.
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The organic phase was dried and filtered, and the filtrate was concentrated. The amine
obtained was reacted further without additional purification.

- 209.2

Methanesulphonyl chloride (71 mg, 0.61 mmol) was added slowly at 0°C to a solution of

the amine (250 mg, 0.51 mmol) obtained in Example 209.1 and N-ethyldiisopropylamine
(81 mg; 0.61 mumol) in THE (3.5 ml). The mixture was stirred for 1.5 h. at 0°C and for 1.5
h. at room temperature. The reaction mixture was concentrated and the residue was

' purified by chromatography (SiO, CHCl, -> CH,Clo/MeOH 95:5). There were obtained

10

15

30

'210.1 e . . e
‘Ethyl bromoacetate (104 mg, 0.61 mmol) was added slowly at 0°Cto a. solutlon of tbe

201 mg (81%) of ethyl (RS)-(4-cyano-phenylamino)- 3-ethyl-5-(1-methanesulphonyl-

piperidin—4—yloxy)—phenyl] -acetate as a beige foam; MS: 486 ([M+H]").

209.3.
In analogy to Example 6.2, the ethyl (RS) (4-cyano—phenylammo) [3-ethyl-5-(1-methane-

- sulphonyl-piperidin-4-yloxy)-phenyl]-acetate obtained in Example 209.2 was converted
" into ethyl (RS)-(4-carbamimidoyl-phenylamino)-[3-ethyl-5-( 1-methanesulphonyl- -

piperidin-4-yloxy)-phenyl-] -acetate hydrochloride (1:1); MS: 503 ([M+H]").

3 &mﬂﬂlﬂ-

amine (250 mg, 0.51 mmol) obtained in Example 210.1 and N- ethyldiisopropylamine (81
mg, 0.61 mmol) in THF (3.5 ml). The mixture was stirred for 1 h. at 0°C and for 3 h.at
room temperature. The reaction mixture was concentrated and the residue was purified by
chromatography (SiOz, CH;Cl; -> CH,Cl/MeOH 95:5). There were obtained 176 mg,
(69%) of ethyl (RS)-(4-cyano-phenylamino)-[3-(1- _ethoxycarbonylmeﬂxyl—p1p_md:n-4—

~ yloxy)-5-ethyl-phenyl]-acetate as a yellow oil; MS: 494 ([M+H]™).

210 2
In analogy to Example 6.2, the ethyl (RS)- (4-cyano-pheny1am1no) -[3~( l-eﬂloxywbonyl

- methyl-plpendm -4-yloxy)-5-ethyl-phenyl]-acetate obtained in Example 210.1 was

converted into ethyl (RS)-(4-carb'amimidoyl-pheny1amino)-[3-(1-ethoxycarbonylmethyl-
piperidin-4-yloxy)-5-ethyl-phenyl]-acetate hydrochloride (1:1); MS: 511 (IM+H]M. .
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Example211
2111
In analogy to Example 182.1, the ethyl (RS)-(4-cyano-phenylamino)-(3-ethyl-5-hydroxy-
phenyl)-acetate obtained in Example 200.1 was converted with cyclopentene oxide and
K,COs in BtOH into a mixture of ethyl (RS)- and (SR)-(4-cyano-phenylamino)-[3-ethyl-
5-[(1RS,2RS)-2-hydroxy-cyclopentyloxy]-phenyl]-acetate; MS: 409 ([M+H]*). -

211.2

In analogy to Example 6.2, the mixture of ethyl (RS)- and (SR)-(4-cyano-phenylamino)-
[3-ethyl-5-[(1RS,2RS)-2-hydroxy-cyclopentyloxy]-phenyl]-acetate obtained in Example
211.1 was converted into a mixture of ethyl (RS)- and (SR)-(4-carbamimidoyl-
phenylamino)-[3-ethyl-5-[(1RS,2RS)- 2-hydroxy—cyclopentyloxy] -phenyl]-acetate
hydrochloride (1:1); MS: 426 ([M+H]").

Example 212
2121

Copper(II) acetate (223 mg, 1.20 mmol), phenylboronic acid (164 mg, 1.32 mmol) and"
molecular sieve 4A were added to a solution of the ethyl (RS)-(4-cyano-phenylamino)-(3-
ethyl-5-hydroxy-phenyl)-acetate (390 mg, 1.20 mmol) obtained in Example 200.1in -
CH.Cl, (12 ml). Pyridine (476 mg, 6.01 mmol) was added dropwise and the mixture was |
stirred for 60 h. under an atmosphere of air. The reaction mixture was concentrated and -
the residue was purified by chromatography (8i0,, CH,Cl). There were obtained 391 ing
(81%) of ethyl (RS)-(4-cyano-phenylamino)-(3-ethyl- 5-phenoxy-phenyl)—acetate as beige
crystals; MS: 401 ([M+H]™).

2122

In analogy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)-(3-ethyl-5-phenoxy-
phenyl)-acetate obtained in Example 212.1 was converted into ethyl (RS)-(4-carbamim-
idoy}-phenylamino)-(3-ethyl-5-phenoxy-phenyl)-acetate hydrochloride (1:1); MS: 418
(IM+H]).

- Example 213
213.1 '
In analogy to Example 212.1, the ethyl (RS)-(4-cyano-phenylamino)-(3-ethyl-5-hydroxy-
phenyl)-acetate obtained in Example 200.1 was converted by reaction with 3-
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pyridylboronic acid into ethyl (RS)-(4-cyano-phenylamino)-{3-ethyl-5- (pynd1n-3-yloxy)-
phenyl]-acetate.

2132

In analogy to Example 6.2, the ethyl (RS)- (4-cyano—phenylammo) -[3- ethyl -5-(pyridin-3-
yloxy)-phenyl}-acetate obtained in Example 213.1 was converted into ethyl (RS)-(4-
carbammudoyl—phenylanuno) [3-ethyl-5- (pyndm—3-yloxy)—pheny1] -acetate hydrochloride
(1:1). .

Example 214
214.1
In analogy to Example 198.2, the 5-methoxy—benzene—1,3-d1carbaldehyde obtained in
Example198.1 was converted with ethyl-tnphenylphosphomum bromide into 3-methoxy-

5-propenyl-benzaldehyde '

2142
In analogy to Example 1.1, the 3-methoxy—5-pmpeny]-benza1dehyde obtained in Example .
214.1 was converted with 4-aminobenzonitrile and benzyl isonitrile in EtOH into ethyl
(RS)-(E/Z)-(4-cyano-phenylamino)-(3-methoxy-5-propenyl-phenyl)-acetate.

2143

In analogy to Example 199 1, the ethyl (RS) (B/Z)- (4— o-phenylaxmno) -(3-methoxy-5- -
_ propenyl-phenyl)-acetate obtained in Example 214.2 was converted into ethyl (RS)-(4-

cyano-phenylamino)—(3-methoxy-_.’>-propyl-phenyl)-acetate; MS: 353 ([M+H]").

214.4

In"analc.)gy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)-(3-methoxy-5-propyl-

- phenyl)-acetate obtained in Example 214.3 was converted into ethyl (RS)-(4-carba1'nim—

idoyl-phenylaﬁ;ino}(?:—ethoxy—S-propyl-phyl)-acetate' hydrochloride (1:1); MS: 370
(IM+H]Y).

Example 215
215.1
In analogy to Example 168.1, the ethyl (RS)-(4-cyano-phenylamino)-(3-methoxy-5-
propyl-phenyl)-acetate obtained in Example 214.3 was converted into ethyl (RS)-(4- -
cyano-phenylamino)-(3-hydroxy-5-propyl-phenyl)-acetate.
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215.2

In analogy to Example 168.2, the ethyl (RS)-(4-cyano-phenylamino)- (3-hydroxy-5-propyl-
phenyl)-acetate obtained in Example 215.1 was converted with ethyl iodide and Cs,COs in
acetone into ethyl (RS)-(4-cyano-phenylamino)-(3-ethoxy-5-propyl-phenyl)-acetate; MS:
366 ([(M]™).

2153
In analogy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)-(3-ethoxy-5-propyl-
phenyl)-acetate obtained in Example 215.2 was converted into ethyl (RS)-(4-carbamim-

idoyl-phenylamino)-(3-ethoxy-5-propyl-phenyl)-acetate hydrochloride (1:1); MS: 384

(IM+H]™".

Example 216
216.1

In analogy to Example 190.1, 5-nitro-m-xylene was converted into 3-methyl-5-nitro- -

: benza.ldehyde; MS: 165 ([M]™).

216.2 . , .
In analogy to Example 1.1, the 3-methyl-5-nitro-benzaldehyde obtained in Example 216.1
was converted with 4-aminobenzonitrile and benzyl isonitrile in EtOH into ethyl (RS)-(4-
cyano-phenylamino)-(3-methyl-5-nitro-phenyl)-acetate; MS: 340 ([M+H]"). -

216.3 : :

In analogy to Example 59.2, the ethyl (RS)-(4-cyano-phenylamino)-(3-methyl-5-nitro- -
phenyl)-acetate obtained in Example 216.2 was converted with H; in EtOH under the
catalytic activity of Pd/C into ethyl (RS)-(3-amino-5-methyl-phenyl)-(4-cyano- .
phenylamino)-acetate; MS: 309 ([M]™).

2164

In analogy to Example 61.1, the ethyl (RS)-(3-amino-5-methyl-phenyl)-(4-cyano-phenyl-
amino)-acetate obtained in Example 216.3 was converted with ethyl iodide and
diisopropylethylamine in THF into ethyl (RS)-(4-cyano-phenylamino)-(3-ethylamino-5-
methyl-phenyl)-acetate; MS: 338 ([M+H]™).
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216.5

In analogy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)-(3-ethylamino-5-
methyl-phenyl)-acetate obtained in Example 216.4 was converted into ethy! (RS)-(4-
carbamimidoyl-phenylamino)-(3-ethylamino-5 -methyl-phenyl)-acetate hydrochloride
(1:1); MS: 355 ([M+H]™).

Example 217

2171

In analogy to Example 61.1, the ethyl (RS)-(3- ammo-S-methyl-phenyl) -(4-cyano-phenyl-

amino)-acetate obtained in Example 216.3 was converted with ethyl iodide and
diisopropylethylamine in THF into ethyl (RS)-(4-cyano-phenylamino)- (3-d1ethylammo-5- '

. methyl-phenyl)—acetate’ MS: 366 (IM+H]*).

217.2
In analogy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)- (3—d1ethylammo-5-
methyl-phenyl)-acetate obtained in Example 217.1 was converted into ethyl (RS)-(4-

.carbannmldoyl-phenylammo) (3-d1ethyla.nuno-S-methyl-phenyl)-acetate hydrochlonde

©(1:1); MS: 383 ([M+H").

20

. Example 218

-2181 :

30

In analogy to Example 61.1, the ethyl (RS) -(3-amino-5-methyl-phenyl)- (4-cyano—phenyl—

annno)-acetate obtained in Example 216.3 was converted with cyclopentyl bromide and
diisopropylethylamine in THF into ethyl (RS)-(4-cyano-phenylamino)- (3-cyclopentyl
amino-5-methyl-phenyl)-acetate; MS: 378 ([M+H]*). - : :

218.2

In analogy to Example 6.2, the ethyl (RS)- (4-cyano-phenylammo) (3-cyclopentylammo-5-
methyl-phenyl)-acetate obtained in Example 218.1 was converted into ethyl (RS)-(4-
carbamimidoyl-phenylamino)-(3-cyclopentylamino-5-methyl-phenyl)-acetate
hydrochloride (1:1); MS: 395 ([M+H]*).
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' Example 219
219.1
In analogy to Example 61.1, the ethyl (RS)- (3-am1no— -methyl-phenyl)-(4-cyano-phenyl-
amino)-acetate obtained in Example 216.3 was converted with 1,4-dibromobutane and
diisopropylethylamine in THF into ethyl (RS)-(4-cyano-phenylamino)-(3-methyl-5-
pyrrolidin-1-yl-phenyl)-acetate; MS: 363 ([M]™).

219.2

In analogy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)-(3-methyl-5-pyrrolidin-
1-yl-phenyl)-acetate obtained in Example 219.1 was converted into ethyl (RS)-(4-carbam-

imidoyl-phenylamino)-(3-methyl-5-pyrrolidin-1-yl-phenyl)-acetate hydrochloride (1:1);

MS: 381 ([M+H]™). '

Example 220
220.1

In analogy to Example 188.1, the ethyl (RS)-(3-amino-5-methyl-phenyl)- (4-cyano-phenyl- :
amino)-acetate obtained in Example 216.3 was converted with n-butyl isocyanate in THF

into ethyl (RS)-[3- (3—buty1-ure1do) 5-methyl-phenyl]- (4—cyano-pheny1a1mno)-acetate,

MS: 409 ([M+H]").

220.2 .

In analogy to Example 6.2, the ethyl (RS)-[3-(3-butyl-ureido)-5-methyl-phenyl}-(4-cyano-
phenylamino)-acetate obtained in Example 211.1 was converted into ethyl (RS)-{3-(3-
butyl-ureido)-5-methyl-phenyl]- (4-carbam1m1doyl—phenylammo) acetate hydrochlonde
(1:1); MS: 426 (IM+H] ™).

-Example 221
221.1

A solution of the ethyl (RS)-(3-amino-5-methyl-phenyl)-(4-cyano-phenylamino)-acetate
(500 mg, 1.62 mmol) obtained in Example 216.3, cyclopentene oxide (136 mg, 1.62 mmol)
and LiClO, (172 mg, 1.62 mmol) in acetonitrile (1.5 ml) was stirred for 70 h. at room
temperature. Thereafter, the mixture was heated for 24 h. to 60°C. Subsequently, further
cyclopentene oxide (136 mg, 1.62 mmol) and LiClO, (172 mg, 1.62 mmol) were added and
the mixture was stirred for 1 h. at 60°C. After cooling water was added and the mixture
was extracted with diethyl ether. The organic phase was dried, filtered and concentrated
and the residue was purified by chromatography (SiO2, CH,Cl,/MeOH 98:2). There were
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obtained 272 mg, (43%) of a mixture of ethyl (RS)- and (SR)-(4-cyano-phenylamino)-{3-
[(1IRS,2RS)-2-hydroxy-cyclopentylamino) -5—methy1—phenyl] -acetate as a yellow1sh solid;
MS: 394 ([M+H]"). : : _ .

221.2 :

In analogy to Example 6.2, the mixture of ethyl (RS}- and (SR)- (4-cyano-phenylannno)
[3-[(1RS,2RS)-2-hydroxy-cyclopentylamino] -5-methyl-phenyl]-acetate obtained in
Example 221.1 was converted into a mixture of ethyl (RS)- and (SR)-(4-cyano-

.. phenylamino)-[3-[(1RS,2RS)-2-hydroxy-cyclopentylamino]-5-methyl-phenyl}-acetate

hydrochloride (1:1); MS: 411 ([M+H]").

Example 222

1 222.1

A solution of the ethyl (RS)- (3-am1no- -methyl-phenyl)- (4-cyano-pheny1ammo) acetate
(475 mg, 1.54 mmol) obtained in Example 216.3, 2-chloropyrimidine (400 mg, 3.38
mmol), diisopropylethylamine (317 pl, 1.85 mmol) and 1,8-diazabicyclo[5.4.0]undec-7-

- ene (276 l,'1.85 mmol) in THF (4 ml) was heated under reflux for 2 h. The reaction
. . mixture was concentrated and the residue was puriﬁ'ed-'by:chrbmatography (Si0y; - -
© hexane/EtOAc 1:1 -> EtOAc). There were obtained 193 mg (23%) of ethyl (RS)-(4-cyano--

.20

‘phenylamino)-(3-methyl-5-{1-[3-(pyrimidin-2-ylamino)-propyl] -azepan-2-

' ylideneamino}-phenyl)-acetate as-a yellowish foam; MS: 540 ([M+H]*).

- 25

30

2222 - : ' a

In analogy to Example 6.2, the ethyl (RS)- (4—cyano-phenylammo) (3-methyl-5 -{1-[3-
(pyrimidin-2-ylamino}- propyll-azepan-2- yhdenearmno}—phenyl)—acetate obtained in
Example 222.1 was converted into ethyl (RS)-{4-carbamimidoyl-phenylamino)-(3-methyl-
5-{1-[3-(pyrimidin-2-ylamino)-propyl}-azepan-2-ylidenamino}-phenyl)-acetate hydro-
chloride (1:1); MS: 557 ([M+H]"). |

Example 223
223 1 :
Isophthalaldehyde was converted with HNO;IH;SO4 and ammonium sulphate into 5-

nitro-benzene-1,3-dicarbaldehyde. (InorganicChem. 1998, 37, 2134).
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223.2

In analogy to Example 198.2, the 5-nitro-benzene-1,3-dicarbaldehyd obtained in Example
223.1 was converted with methyl-triphenylphosphonium bromide into 3-nitro-5-vinyl-
benzaldehyde; MS: 177 ([M]™)

223.3

In analogy to Example 1.1, the 3-nitro-5-vinyl-benzaldehyde obtained in Example 223.2
was converted with 4-aminobenzonitrile and benzyl isonitrile in EtOH into ethyl (RS)-(4-
cyano-phenylamino)-(3-nitro-5-vinyl-phenyl)-acetate; MS: 351 ([M] ™).

2234 : g

In analogy to Example 59.2, the ethyl (RS)-(4-cyano-phenylamino)-(3-nitro-5-vinyl- -
phenyl)-acetate obtained in Example 223.3 was converted with H;, in EtOH under the
catalytic activity of Pd/C into ethyl (RS)-(3-amino-5-ethyl-phenyl)- (4~cyano-phenyl-
amino)-acetate; MS: 323 ([M]™").

2235 o e
~ In analogy to Example 61.1, the ethyl (RS)- (3-ammo-5-ethyl-pheny]) (4-cyano-phenyl

amino)-acetate obtained in Example 223.4 was converted with 1,4-dibromobutane and.
diisopropylethylamine in THF into ethyl (RS)-(4-cyano-phenylamino)-(3-ethyl-5-
pyrrolidin-1-yl-phenyl)-acetate; MS: 378 ([M+H]™).

223.6 :

In analogy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)-(3-ethyl-5-pyrrolidin-1-
yi-phenyl)-acetate obtained in Examiple 223.5 was converted into ethyl (RS)-(4-carbamim-
idoyl-phenylamino)-(3-ethyl-5-pyrrolidin-1-yl-phenyl)-acetate hydrochloride (1:1); MS:
395 ([M+H]™").

Example 224
224.1

A mixture of the ethyl (RS)-(3-amino—5-ethyl—phenyl)-(4-cyano-pheny1amino)-ac_:etate
(500 mg, 1.55 mmol) obtained in Example 223.4, bis-(2-chloroethylamine) hydrochloride
(276 mg, 1.55 mmol) and chlorobenzene (5 ml) was heated under reflux for 18 h. The
reaction mixture was concentrated and the residue was purified by chromatography (SiO,,
CH,Clo/MeOH 9:1). There were obtained 385 mg (63%) of ethyl (RS)-(4-cyano-phenyl-
amino)-(3-ethyl-5-piperazin-1-yl-phenyl)-acetate as a brownish solid; MS: 393 (IM+H]").
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2242

In analogy to Example 6.2, the ethyl (RS) (4—cyano-phenylannno) -(3-ethyl-5-piperazin-1-
yl-phenyl)-acetate obtained in Example 224.1 was converted into ethyl (RS)-(4-carbamim-
idoyl-phenylamino)-(3-ethyl-5-piperazin- 1-yl-phenyl)-acetate hydrochloride (1:1); MS:
410 ([M+H]").

Example 225
225.1 S
Cyclopentanecarbonyl ch]onde (0 104 ml, 0. 85 mmol) was added dropwiseat0°Ctoa
solution of the ethyl (RS)-(3-amino-5-ethyl-phenyl)-(4-cyano-phenylamino)-acetate .
(250 mg, 0.772 mmol) obtained in Example 223.4 and diisopropylethylamine (0.146 ml,
0.85 mmol) in CH,Cl; (5 ml). The reaction mixture was warmed slowly (2 h.) to room
temperature. A saturated aqueous solution of KHSO, was added and the mixture was
extracted with EtOAc. The organic phase was washed with H,O, dried and filtered, and the

- filtrate was concentrated. The residue was purified by chromatography (SiO», hexane ->

hexane/EtOAc 2:1). There were obtained 215 mg (66%) of ethyl (RS)-(4-cyano-phenyl-
amino)-[3-(cyclopentanecarbonyl-amino)-5-ethyl-phenyl]-acetate as a colourless foam;

_ ‘MS: 418 ([MaH]').._
20 .

2252

25

30

35

In analogy to Example 6.2, the ethyl (RS) (4-cyano-phenylannno) -[3- (cyclopentane-
carbonyl-amino)- S-ethyl-phenyl] -acetate obtained in Example 225.1 was converted into

.. ethyl (R_S)-(4-.ca_rbamimidoyl-phenylamino)-[3—(cyclopentanecarbqnyl-amino)-5-ethyl-

phenyl)-acetate hydrochloride; MS: 437 ([M+H]").

Example 226
226 1 _
In analogy to Example 225.1, the ethyl (RS)-(3-amino-5-ethyl-phenyl)-(4-cyano-phenyl-
amino)-acetate obtained in Example 223.4 was converted with benzenesulphonyl chloride
and diisopropylethylamine in CH,Cl; into ethyl (RS)-(4-cyano-phenylamino)-(3-benzene-
sulphonylamino-5-ethyl-phenyl)-acetate.

226.2
In analogy to Example 6.2, the ethyl (RS)- (4-cyano—phenylam1no) (3-benzenesulphonyl
amino-5-ethyl-phenyl)-acetate obtamed in Example 226.1 was converted into ethyl (RS)-
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(4-carbamimidoyl-phenylamino)-(3-benzenesulphonylamino-5-ethyl-phenyl)-acetate

~ hydrochloride (1:1); MS: 481 ((M+H]").

Example 227
227.1
In analogy to Example 225.1, the ethyl (RS)-(3- ammo-S-ethyl phenyl) (4-cyano-phenyl-
amino)-acetate obtained in Example 223.4 was converted with butylsulphamoyl chloride
and diisopropylethylamine in CH;Cl; into ethyl (RS)-(4-cyano-phenylamino)-(3-butyl-
sulphamoyl-amino-5-ethyl-phenyl)-acetate.

227.2 :

In analogy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)-(3-butylsulphamoyl-
amino-5-ethyl-phenyl)-acetate obtained in Example 227.1 was converted into ethyl (RS)-
(4- carbamimidoyl-phenylamino)- (3-butylsulphamoyl-annno-s-ethyl-phmyl)-acetate
hydrochloride (1:1); MS: 476 ([M+H]™).

Example 228:
228.1 -

Na;S0,4(1.09g,7.7 mmol) was added to a solution of the ethyl (RS) (3—ammo-5-ethyl
phenyl}-(4-cyano-phenylamino)-acetate (250 mg, 0.77 mmol) obtained in Example 223.4- -
and 1-methyl-4-piperidone (174 mg, 1.54 mmol) in acetic acid (5 ml) and the mixture was:
stirred for 15 min. at room temperature.. The mixture was subsequently cooled to 0°Cand’
NaHB(OAc); (489 mg, 2.31 mmol) was slowly added portionwise. After 30 min. a satu-"
rated solution of NaHCO; was added and the mixture was extracted with EtOAc. The
organic phase was dried and filtered, and the filtrate was concentrated. The residue was
purified by chromatography (SiO2, CH,Cly/MeOH 9:1). There were obtained 287 mg
(89%) of ethyl (RS)-(4-cyano-phenylamino)- -[3-ethyl-5-(1-methyl-piperidin-4- ylaxmno)-
phenyl]-acetate as a yellowish solid; MS: 421 ([M+H]*).

228.2 .

In analogy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)-[3-ethyl-5-(1-methyl-
piperidin-4-ylamino)-phenylj-acetate obtained in Example 228.1 was converted into ethyl
(RS)-(4-carbamimidoyl-phenylamino)-[3-ethyl-5-( 1-methyl-piperidin-4-ylamino)-
phenyl]-acetate hydrochloride (1:1).



10

. WO-00/35858 _ PCT/EP99/09520

156

Example 229
229.1

In analogy to Example 228.1, the ethyl (RS)- (3-armno-5-ethyl-phenyl) -(4-cyano-phenyl-

amino)-acetate obtained in Example 223.4 was converted with 3-pyridinecarboxaldehyde
and NaHB(OAc)sin AcOH into ethyl (RS)-(4-cyano-phenylamino)-{3- ethyl-s-[(pyndm-
3-ylmethyl)- armno] -phenyl}-acetate; MS: 415 ([M+H]").

229.2
In analogy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)-{3-ethyl-5-[(pyridin-3-

- ylmethyl)-amino]-phenyl}-acetate obtained in Example 229.1 was converted into ethyl
" (RS)-(4-carbamimidoyl-phenylamino)- {3-ethyl-5-[(pyndm-.’:-ylmethyl) axmno] phenyl}
* acetate hydrochloride (1:1); MS: 432 ([M+H]*)

Example 230

- 230.1 :
. In analogy to Example 228.1; the ethyl (RS)-(3-amino-5-ethyl-phenyl)-(4-cyano-phenyl-
. ‘'amino)-acetate obtained in Example 223.4 was converteéd with 3-pyridinecarboxaldehyde

... and NaHB(OAc)3in AcOH into'ethyl'(‘RS)-‘[3-(bis-ipyr-idin-s-ylmethyl—amino)-S-ethyl-

20

phenyl}-(4-cyano-phenylamino)-acetate; MS: 506 ([M+H]").

- 230.2

" . In analogy to Example 6.2, the ethyl (RS)-[3-(bis-pyridin-3-ylmethyl-amino)- 5-ethy1- -

25

30.

35

phenyl)-(4-cyano-phenylamino)-acetate obtained in Example 230.1 was converted into
ethyl (RS)-[3-(bis-pyridin-3 -y]methyl-armno)-S ethyl-phenyl]- (4-carbamxm1doyl-phenyl—
ammo)-acetate hydrochlonde (1 1); MS: 523 ([M-+H]").

Example 231
231.1 '

In analogy to Example 228.1, the ethyl (RS)-(3-amino—5-—ethyl—phenyl)—(4-cyano-phenyl—
amino)-acetate obtained in Example 223.4 was converted with tetrahydo-4H-pyran-4-one
and NaHB(OAc)sin AcOH into ethyl (RS)-(4-cyano-pheriylamino)-[3-ethyl-5- -

* (tetrahydro-pyran-4-ylamino)-phenyl}-acetate; MS: 408 ([M+H]"). -

231.2 .
In analogy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)- [3-ethyl-5-(tetrahydro- -
pyran-4-ylamino)-phenyl}-acetate obtained in Example 231.1 was converted into ethyl
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(RS)-(4-carbamimidoyl-phenylamino)-[3-ethyl-5- (tetrahydro-pyran-4- ammo)-phenyl]-
acetate hydrochloride (1:1); MS: 425 ([M+H]").

Example 232
232.1
In analogy to Example 228.1 the ethyl (RS)- (3-armno—5-ethy1—phenyl) (4-cyano—phenyl

-amino)-acetate obtained in Example 223.4 was converted with tetrahydo-4H-thiopyran-4-

one and NaHB(OAc); in AcOH into ethyl (RS)-(4-cyano-phenylamino)-[3-ethyl-5-
(tetrahydro-thiopyran-4-ylamino)-phenyl]-acetate; MS: 424 ([M+H]™).

2322 .
In analogy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)- [3-ethyl-5-(tetrahydro-

-thiopyran-4-ylamino)-phenyl]-acetate obtained in Example 232.1 was converted into ethyl -

(RS)-(4-carbamimidoyl-phenylamino)-[3-ethyl-5- (tetrahydro-thxopyran—al-ylammo)-
phenyl]-acetate hydrochloride (1:1); MS: 441 ([M+H]}").

Example 233
233 1

In analogy to Example 164.1, the ethyl (RS)- (4—cyano-phenylammo) [3-ethyl-5-(tetra
hydro-thiopyran-4-ylamino)-phenyl] -acetate obtained in Example 232.1 was converted -

- with ozonein acetone/H;O into ethyl (RS)-(4-cyano-phenylamino)-[3-(1,1-dioxo-hexa-

hydro—thiopyran-4-ylamino)-5—ethy1-phenyl] -acetate; MS: 456 ([M+H]™).

233.2

In analogy to Example 6.2 the ethyl (RS)- (4-cyano-phenylam1no) [3-(1,1-dioxo-hexa-
hydro-thiopyran-4-ylamino)-5-ethyl-phenyl}-acetate obtained in Example 223.1 was
converted into ethyl (RS)-(4-carbamimidoyl-phenylamino)-[3-(1,1-dioxo-hexahydro- -
thiopyran-4-ylamino)-5-ethyl-phenyl] -acetaté hydrochloride (1:1); MS: 473 ([M+H]J*).

Example 234
234.1

Mr_sz (8.37 g, 96.3 mmol) was added to a solution of (3-ethoxy-5-hydroxymethyl-
phenyl)-methanol (17.55 g, 96.3 mmol) in CH,Cl; (175 ml) and the mixture was stirred for
64 h. at room temperature. Thereafter, further MnO; (8.37 g, 96.3 mmol) was added and
the mixture was stirred for 6 h. The mixture was filtered over Celite and the filtrate was
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. concentrated. The product was purified by chromatography. There were obtained 8.32 g

(48%) of 3-ethoxy-5-hydroxymethyl-benzaldehyde as a colourless oil.

2342 : '

In analogy to Example 1.1, the 3-ethoxy-S-hydroxymeﬂlyl-benzaldehyde obtained in
Example 234.1 was converted with 4-aminobenzonitrile and benzyl isonitrile in EtOH into .
ethyl (RS)-(4-cyano-phenylamino)-(3-ethoxy-5-hydroxymethyl-phenyl)-acetate; MS: 355
([M+H]*). o N ’ | |

2343
Methanesulphonyl chloride was added slowly at 0°C to a solution of the ethyl (RS)-(4-

o cyano-phenylamino)-(3-ethOxy—S-hydroxymethyl-phe'nyl)-dcetate {200 mg, 0.564 mmol)

" obtained in Example 234.2 and N-ethyldiisopropylamine (88 mg, 0.68 mmiol) in THF

© (3 ml). The mixture was stirred for 1:5 h. at 0°C and for 1.5 h. at room temperature. The

15

mixture was poured into ice-water/1IM HCl and extracted with EtOAc. The organic phase -
was washed with H,0, dried and filtered, and the filtrate was concentrated. There were

" obtained 232 mg of ethyl (RS)-(4-cyano-phenylamino)-(3-ethoxy-5 -methanesulphonyl- -

30

35

" oxymethyl-phenyl)-acetate as a yellow oil, which was used for the next reaction without
- additional punﬁcatmn ' S Y .

2344
N-Ethyldiisopropylamine (132 mg, 1.02 mmol) and pyrrolidine (145 mg, 2.04 mmol) were
added to a solution of the ethyl (RS)-(4-cyano-phenylamino)-(3-ethoxy-5-methane-

~ sulphonyloxymethyl-phenyl)-acetate (221 mg, 0.511 mmol) obtained in Example 234.3 in

THF (2 ml) and the mixture was stirred for 1 h. at room temperature. Thé reaction
mixture was concentrated and the residue was purified by chromatography (SiO,, CH,Cly/
MeOH 99:1). There were obtained 153 mg (73%) of ethyl (RS)-(4-cyano-phenylamino)-
(3-ethoxy—5-pyrrolidin—l—ylmethyl-phenyl)-acetate as a yellowish foam; MS: 408
(IM+H]™"). :

234.5

In analogy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)-(3-ethoxy-5-pyrrolidin-
1-ylmethyl-phenyl)-acetate obtained in Example 234.4 was converted into ethyl (RS)-(4-

carbamimidoyl-phenylamino)- (3-ethoxy-5-pyrrohd1n- -ylmethyl—phenyl)-acetate hydro-

chloride (1:1). ' : : :
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Example 235
235.1

In analogy to Example 234.4, the ethyl (RS)-(4-cyano-phenylamino)-(3-ethoxy-5-
methanesulphonyloxymethyl-phenyl)-acetate obtained in Example 234.3 was converted
with cycdobutylamine and N-ethyldiisopropylamine in THF into ethyl (RS)-(4-cyano--
phenylamino)-(3-cyclobutylaminomethyl-5-ethoxy-phenyl)-acetate; MS: 408 ([M+H]™).

235.2

In analogy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)-(3-cycobutylamino-
methyl-5-ethoxy-phenyl)-acetate obtained in Example 235.1 was converted into ethyl -
(RS)-(4-carbamimidoyl-phenylamino)-(3-cyclobutylaminomethyl-5-ethaxy-phenyl)-
acetate.

Example 236

In analogy to Example 234 4, the ethyl (RS)-(4-cyano-phenylamino)-(3-ethoxy-5-
methanesulphonyloxymethyl-phenyl)-acetate obtained in Example 234.3 was converted °
with morpholine and N-ethyldiisopropylamine in THF into ethyl (RS)-(4-cyano-

phenylamino)-(3-ethoxy-5-morpholin-4-ylmethyl-phenyl)-acetate; MS: 424 ((M+H]}*).

236.2
In analogy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)-(3-ethoxy-5-
morpholin-4-ylmethyl-phenyl)-acetate obtained in Example 236.1 was converted into -

ethyl (RS)-(4-carbamimidoyl-phenylamino)-(3-ethoxy-5-morpholin- 4—ylmethyl—pheny1)- -

acetate hydrochlonde, MS: 441 ([M+H]Y).

le 237
237.1 : - 3
In analogy to Example 234.4, the ethyl (RS)-(4-cyano-phenylamino)-(3-ethoxy-5-
methanesulphonyloxymethyl-phenyl)-acetate obtained in Example 234.3 was converted
with isopropylamine and N-ethyldiisopropylamine in THF into ethyl (RS)-(4-cyano-
phenylamino)-[3-ethoxy-5-(isopropylamino-methyl)-phenyl]-acetate; MS: 396 ([M-+H]™).

2372
In analogy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)-{3-ethoxy-5-(isopropyl-
amino-methyl)-phenyl]-acetate obtained in Example 237.1 was converted into ethyl (RS)-
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2401

- - WO 00/35858 PCT/EP99/09520

160

(4-carbamimidoyl-phenylamino)- [ 3.-ethoxy-5- (isopropylamino-methyl)-phenyl]-acetate
hydrochloride (1:1); MS: 413 ([M+H]").

Example 238
238.1 - B
In analogy to Example 234.4, the ethyl (RS) (%cyano-phenylammo) (3- ethox‘y-S-

- methanesulphonyloxymethyl-phenyl)-acetate obtained in Example 234.3 was converted

with 2-aminopyridine and N-ethyldiisopropylamine in THF into ethyl (RS)-(4-cyano-
phenylammo) -[3-ethoxy-5- (pyndm 2-y1annnomethyl)—phenyl] -acetate; MS: 431
(IM+H]™). : o

238.2 : :

In analogy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)-{3-ethoxy-5-(pyridin-2-
ylaminomethyl)-phenyl] -acetate obtained in Example 238.1 was converted into ethyl (RS)-
(4—carbam1m1doyl-phenylammo) -[3-ethoxy-5-(pyridin-2- ylanunomeﬂlyl)-phenyl]-acetate
hydrochloride (1: 1)

Example 239

methanesulphonyloxymethyl-pheny_l)-acetate obtained in Example 234.3 was converted
with imidazole and N-ethyldiisopropylamine in THF into ethyl (RS)-(4-cyano--

' phenylamino)-(3-ethoxy-5-imidazol- 1-ylmethyl-phenyl)-acetate; MS: 405 ([M+H]").

239.2

In analogy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)-(3-ethoxy-5-imidazol-
1-ylmethyl-phenyl)-acetate obtained in Example 239.1 was converted into ethyl (RS)-(4-
carbamimidoyl-phenylamino)-(3-ethoxy-5-imidazol-1-ylmethyl-phenyl)-acetate hydro-
chloride (1:1); MS: 422 ([M+H]™). o

: En_m_ple 240

In analogy to Example 234.4 the ethyl (RS)- (4-cyano-phenylammo) (3-ethoxy-5-methane-
sulphonyloxymethyl-phenyl)-acetate obtained in Example 234.3 was converted with N-(2-
methoxyethyl)-methylamine and N-ethyldiisopropylamine in THF into ethyl (RS)-(4-
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cyano-phenylamino)-(3-ethoxy-5-{[(2-methoxy-ethyl)-methyl-amino}-methyl}-phenyl)-
acetate; MS: 426 ([M+H]™). :

240.2 :

In analogy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)-(3-ethoxy-5-{[(2-
methoxy-ethyl)-methyl-amino}-methyl}-phenyl)-acetate obtained in Example 240.1 was
converted into ethyl (RS)-(4-carbamimidoyl-phenylamino)-(3-ethoxy-5-{[(2-methoxy-
ethyl)-methyl-amino}-methyl}-phenyl)-acetate hydrochloride (1:1); MS: 443 ([M+H]*).

Example 241
241.1 R |
In analogy to Example 234.4, the ethyl (RS)-(4-cyano-phenylan1in0)-(3-ethoxy-5-
methanesulphonyloxymethyl-phenyl)-acetate obtained in Example 234.3 was converted
with diethylamine and N-ethyldiisopropylamine in THF into ethyl (RS)-(4-cyano-phenyl- -

amino)-(3-diethylaminomethyl-5-ethoxy-phenyl)-acetate; MS: 410 ([M+H]*).

2412

In analogy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)-(3-diethylaminomethyl-
5-ethoxy-phenyl)-acetate obtained in Example 241.1 was cpnvérted into ethyl (RS)-(4-
carbaminxidoyl-phenylanﬁno)-(3-diet_hylaminomethyl—5~etlxoxjr-pheny1)-acetic acetate
hydrochloride (1:1); MS: 428 ([M+H]™).

In analogy to Example 234.4, the ethyl ".(<RS)-(4-cyano-phenylan1ino)-(3—ethoxy-5-
methanesulphonyloxymethyl-phenyl)-;cetate obtained in Example 234.3 was converted
with N—methylpiperazine and N-ethyldiisopropylamine in THF into ethyl (RS)-(4-cyano-
phenylamino)-[3-ethoxy-5-(4-methyl-piperazin-1-ylmethyl)-phenyl}-acetate; MS: 437
(IM +H]+). . S

2422

In analogy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)-{3-ethoxy-5-(4-methyl-
piperazin-1-ylmethyl)-phenyl]-acetate obtained in Example 242.1 was converted into ethyl
(RS)-(4-carbamimidoyl-phenylamino)- [3-ethoxy-5-(4-methyl-piperazin-1-ylmethyl)-
phenyl]-acetate hydrochloride (1:1); MS: 455 ([M+H]™).



10

15

© WO 00/35858 PCT/EP99/09520

162

Example 243
243.1

In analogy to Example 234.4, the ethyl (RS)-(4-cyano-phenylamino)-(3-ethoxy-5-
methanesulphonyloxymethyl-phenyl)-acetate obtained in Example 234.3 was converted
with cyclopentylamine and N-ethyldiisopropylamine in THF into ethyl (RS)-(4-cyano-

' phenylamino)-(3-cyclopentylaminomethyl-5'-ethoxy-phenyl)-aceiate; MS: 422 ([M+H]™).

243.1

In analogy to Example 6.2, the ethyl (RS)-(4_-cyano-phenylamino)-(3-cyclopenty1amino-

methyl-5-ethoxy-phenyl)-acetate obtained in Example 243.1 was converted into ethyl

- (RS)-(4-carbamimidoyl-phenylamino)-(3-cyclopentylaminomethyi-5- ethoxy -phenyl)-

acetate hydrochloride (1:1); MS: 439 ([M+H]").

Example 244
244.1
In analogy to Example 75,.4, the ethyl (RS)-(4-cyano-phenylamino)-(3-ethoxy-5- hydroxy—
methyl—phenyl)-acetate obtained in Example 234.2 was converted with DMSO, oxalyl
chloride and triethylamine into ethyl (RS)- (4—cyano-phenylammo) (3—e1:hoxy—5 -formyl-

phenyl)-acetate, MS: 352 ([M]*)
20 . ..

30

244.2 : _
A solution of 2,3-dichloro-5,6-dicyano-1 4-benzoqu1none in acetonitrile (1.5 ml) was
added dropwise very slowly (2 h.) to a solution of the ethyl (RS)-(4-cyano-phenylamino)-

(3-ethoxy-5-formyl-phenyl)-acetate (460 mg, 1.305 mmol) obtained in Example 244.1 and
1,2-phenylenediamine in acetonitrile (2 ml). The reaction mixture was stirred for 4 h. at
- room temperature. Water/saturated Na;CO3 solution (1:1) was added and the mixture was

extracted with CH,Cl,. The organic phase was washed with H;0, dried, filtered and
concentrated. The residue was purified by chromatography (8iO;, hexane/EtOAc 3:_2).
There were obtained 173 mg (30%) of ethjl (RS)-[3-(1H-benzoimidazol-2-yl)-5-ethoxy-
phenyl}-(4-cyano-phenylamino)-acetate as 2 colourless solid; MS: 441 ([M+H]+).

2443

In analogy to Example 6.2, the ethyl (RS)- [3 (lH-benzoxrmdazol- -yl)-5-ethoxy-phenyl]-
(4-cyano-phenylammo)-acetate obtained in Example 244.2 was converted into ethyl (RS)-
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[3-(1H-benzoimidazol-2-yl)-5-ethoxy-phenyl]-(4-carbamimidoyl-phenylamino)-acetate

~ hydrochloride (1:1); MS: 458 ([M+H]™).

-Example 245

245.1 .
Firstly a 2M solution of NH; in EtOH (2.9 ml, 5.75, mmol) and then a 8.8M solution of
glyoxal in H,0 (0.32 ml, 2.79-mmol) were added to a suspension of the ethyl (RS)-(4-
cyano-phenylamino)-(3-ethoxy-5-formyl-phenyl)-acetate (406 mg, 1.15 mmol) obtained:
in Example 244.1 in EtOH (1 ml) at -10°C. The mixture was stirred for 1 h. at room temp-
erature. Thereafter, additional 2M NHj in EtOH (2.9 ml; 5.75, mmol) and 8.8M glyoxalin
H30 (0.32 ml, 2.79 mmol) were added and the mixture was stirred for 2 h. at room temp-
erature. H;O was added and the mixture was extracted with FtOAc. The organic phase -
was dried, filtered and concentrated. The residue was purified by chromatography (SiO;,
hexane/EtOAc 1:1). There were obtained 179 mg, (40%) of ethyl (RS)- (4-cyano-phenyl-
amino)-[3-ethoxy-5-(1H-imidazol-2 -yl)-phenyl]-acetate as a colourless solid; MS: 391

[M+H] )-

2452 ' o
In analogy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)- [3-ethoxy-5-(1H-
imidazol-2-yl)-phenyl]-acetate obtained in Example 235.1 was converted into ethyl (RS)- - .
(4-carbamimidoyl-phenylamino)-[3-ethoxy-5- (lH—umdazol-Z-yl)-phenyl]-acetate Lo
hydrochlonde (1 1); MS: 408 ([M+H]").

Example 246
246.1

In analogy to Example 198.2, 5-ethoxybenzene-1,3-dicarbaldehyde was converted with
methyl-triphenylphosphonium bromide into 3-ethoxy-5-vinyl-benzaldehyde.

246.2

In analogy to Example 1.1, the converted 3-ethoxy-5-vinyl-benzaldehyde obtained in
Example 246.1 was converted with 4-aminobenzonitrile and benzyl isonitrile in EtOH into
ethyl (RS)-(4-cyano-phenylamino)- (3-ethoxy-5-vinyl-phenyl)-acetate; MS: 350 ([M]*).

2463
4-Dimethylaminopyridine (11 mg, 0.085 mmol) and thereafter slowly nitroethane (66 mg,
0.856 mmol) were added at 0°C to a solution of the ethyl (RS)-(4-cyano-phenylamino)-(3-
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ethoxy-5-vinyl-phenyl)-acetate (300 mg; 0.856 mmol) obtained in Example 246.2 and di-t-
butyl dicarbonate (280 mg, 1.28 mmol) in acetonitrile (6 ml). The mixture was stirred for
22 h. at room temperature. Thereafter, additional di-t-butyl dicarbonate (224 mg,

1.03 mmol) and nitroethane (33 mg, 0.43 mmol) were added and the mixture was stirred
overnight at room temperature. Thereafter, additional 4- dimethylaminopyridin (11 mg,
0.085 mmol) was added and the mixture was stirred for 6 h. at room temperature. The
reaction mixture was concentrated and the residue was purified by chromatography (SiO,,
hexane/EtOAc 2:1 -> EtOAc). There were obtained 200 mg (46%) of a mixture of ethyl

~ (RS)- and (SR)-(tert-butoxycarbonyl-(4-cyano-phenyl)-amino]- [3-ethoxy-5-[(RS)-3-

methyl-4,5-dihydro-isoxazol-5-yl]-phenyl] -acetate as a ye]]omsh foam; MS: 508

AIM+H]).

2464

In analogy to Example 6.2, the mixture of ethyl (RS) and (SR) [tert-butoxycarbonyl-(4-
cyano-phenyl)-amino}-[3-ethoxy-5-[(RS)-3-methyl-4,5-dihydro-isoxazol-5-yl}-phenyl) -

acetate obtained in Example 246.3 was converted into a mixture of ethyl (RS)- and (SR)-

.. (4-carbamimidoyl-phenylamino)- [3-ethoxy-5-[(RS)-3-methyl-4,5-dihydro-isoxazol-5-yl] -

phenyl]-acetate hydrochloride (1:1); MS: 425 ([M+H]"). .

Example 247
247.1
A solution of the ethyl (RS)- (4 cyano-phenylannno) (3 ethoxy—S-vmyl—phenyl)—acetate
(300 mg, 0.856 mmol) obtained in Example 236.2 in acetonitrile (2 ml) was slowly added
dropwise at -30°C to a solution of nitrosyl tetrafluoroborate (112 mg, 0.942 mmol) in.
acetonitrile (3 ml). The mixture was stirred for 2 h. at 0°C and for 1.5 h. at room temp-
erature. The reaction mixture was concentrated and the residue was purified by chromato-
graphy (SiO;, CH,Cl; -> CH,Cl;/MeOH 4:1). There were obtained 135 mg (38%) of ethyl
(RS)-(4-cyano-phenylamino)-[3-ethoxy-5-(3-hydroxy-2 -methy1-3H—1m1dazol—4-yl)-
phenyl)-acetate as a yellowish foam; MS: 421 ([M+H]").

247 2
In analogy to Example 6 2 the ethyl (RS)- (4-cyano-phenylannno) [3-ethoxy-5-(3—

| hydroxy-Z-methyl—SH-mdazol-4-yl)—phenyl] -acetate obtained in Example 237.1 was

converted into ethyl (RS)-(4-carbamimidoyl-phenylamino)-[3-ethoxy-5-(3-hydroxy-2-
methyl-3H-imidazol-4-yl)-phenyl]-acetate hydrochloride (1:1); MS: 438 ([M+H]").
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Example 248
248.1 : :
A 20% solution of TiCls in H,O was added dropwise at 0°C to a solution of the ethyl (RS)- .
(4-cyano-phenylamino)-[3-ethoxy-5-(3-hydroxy-2-methyl-3H-imidazol-4-yl)-phenyl}-
acetate (355 mg, 0.844 mmol) obtained in Example 247.1 in MeOH (4.2 ml). The mixture
was stirred for 3 h. at room temperature, subsequently poured into NaHCO; solution/ice-
water and extracted with CHCl,. The organic phase was dried, filtered and concentrated.
The residue was purified by chromatography. (8iO,, CH,Cl; -> CH,ClL,/MeOH 95:5).
There were obtained 50 mg (15%) of ethyl (RS)-(4-cyano-phenylamino)-[3-ethoxy-5-(2-
methyl-3H-imidazol-4-yl)-phenyl]-acetate as a yellowish solid; MS: 405 ([M+H]").

248.2

In analogy to Example 6.2, the ethyl (RS)~(4-cyano-phenylamino)-[3-ethoxy-5-(2-methyl-
3H-imidazol-4-yl)-phenyl]-acetate obtained in Example 248.1 was converted into ethyl
(RS)-(4-carbamimidoyl-phenylamino)-[3-ethoxy-5-(2—methy173Hviznidazol~4~yl)- .
phenyl]-acetate hydrochloride (1:1); MS: 422 ([M+H]"). s

Example249
249.a
In analogy to Example 75, the ethyl (RS)-(4-carbamimidoyl-phenylamino)-(3-methoxy-5-
inethyl-pheny])-acetate hydrochloride (1:1) obtained in Examp_le190.3 was converted into
.(_RS)—(4-carbamimidoyl—pheny1amino)-(3—rnethoxy-s-methyl-phenyl)-acetic acid; MS: 314 -
(M+H]Y).

249.b L :
In analogy to Example 70, the ethyl (RS)-(4-carbamimidoyl-phenylamino)-(3-isopropoxy-
S-ir;ethyl-phenyl)-acetate hydrochloride (1:1) obtained in Example181.3 was converted
into (RS)-(4-carbamimidoyl-phenylamino)-(3-isopropoxy-5-methyl-phenyl)-acetic acid;
MS: 342 ([M+H]™). _ _ _ ' S

249.c

In analogy to Example 75, the ethyl (RS)-(4-carbamimidoyl-phenylamino)-(3-carbamoyl-
methoxy-5-methyl-phenyl)-acetate hydrochloride (1:1) obtained in Example192.2 was
converted into (RS)-(4-carbamimidoyl-phenylamino)-(3-carbamoylmethoxy-5-methyl-
phenyl)-acetic acid; MS: 357 ([M+H]™").
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2494

In analogy to Example 75, the ethyl (RS) (4-carbamimidoyl-phenylamino)-(3-ethoxy-5-
methyl-phenyl)-acetate hydrochloride (1:1) obtained in Example193.2 was converted into
(RS)-(4-carbamimidoyl-phenylamino)- (3-ethoxy- -methyl—phenyl) -acetic acid; MS: 326

([M-H]).

249.¢

In analogy to Example 75, the ethyl (RS) (carbammndoyl-phenylammo) [3-methyl-5-(2-
pyrrolidin-1-yl-ethoxy)-phenyl]-acetate hydrochloride (1:1) obtained in Example194.2
was converted into (RS)-(4-carbamimidoyl-phenylamino)-[3-methyl-5-(2-pyrrolidin-1-
yl-ethoxy)-phenyl] -acetic acid; MS: 397 ([M+H]").

. 2496

15

- 20

30

35

- In analogy to Bmmple 75, the ethyl (RS)- (4—carbanum1doy1—phenylam1nc) -(3-cyclopentyl-

oxy-5-methyl-phenyl)-acetate hydrochloride (1:1) obtained in Example195.2 was
converted into (RS)-(4-carbamimidoyl-phenylamino)- (3-cyclopentyloxy—5—methyl— -

phenyl)-acetic acid; MS: 368 ([M+H]*')

-In analogy to Example 75, the ethyl (RS) (4-carbamumdoyl-phenylammo) (3-methyl-5- -
- (1-methyl-p1per1dm-4-yloxy) -phenyl]-acetate hydrochloride (1:1) obtained in

Examplel196.2 was converted into (RS)- (4-carbamun1doyl -phenylamino)-[3-methyl-5-(1-
methyl-piperidin-4-yloxy)-phenyl]-acetic acid; MS: 397 ([M+H]").

249.h

" In analogy to Example 75; the mixture of ethyl (RS)- and (SR)-(4-carbamimidoyl-phenyl-

amino)-[3-[(1RS,2RS)-2—hydfoxy-¢yclopehtylbxy] -5-methyl-phenyl]-acetate hydro- - -
chloride (1:1) obtained in Example197.2 was converted into a mixture of (RS)- and (SR)-
(4-carbamimidoyl-phenylamino)-[3-[(1RS,2RS)-2-hydroxy-cyclopentyloxy]-5-methyl-
phenyl]-acetic acid; MS: 382 ([M-H]"). : :

2495 | -
In analogy to Example 75, the ethyl (RS)- (4-carbamimidoyl-phenylamino)-(3-methoxy-5-
vinyl-phenyl)-acetate hydrochloride (1:1) obtained in Example198.4 was converted into
(RS)-(4-carbamimidoyl-phenylamino)-(3-methoxy-5-vinyl-phenyl)-acetic acid; MS: 326
(IM+H]Y).
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249k

In analogy to Example 75, the ethyl (RS)-(4-carbamimidoyl-phenylamino)-(3-ethyl-5-
methoxy-phenyl)-acetate hydrochloride (1:1) obtained in Example199.2 was converted
into (RS)-(4-carbamimidoyl-phenylamino}-(3-ethyl-5-methoxy-phenyl)-acetic acid; MS:
328 ((M+H]").

2491
In analogy to Example 75, the ethyl (RS)-(4-carbamimidoyl-pbenylamino)-(3-ethyl-5-
isobutoxy-phenyl)-acetate hydrochloride (1:1) obtained in Example 200.3 was converted

into (RS)-(4-carbamimidoyl-phenylamino)-(3- ethyl-S-lsobutoxy-phenyl) acetic acid; MS:

370 ([M+H]™).

249.m :

In analogy to Example 70, the ethyl (RS)-(4-carbamimidoyl-phenylamino)-[3-ethyl-5-(1--
methyl-piperidin-4-yloxy)-phenyl]-acetate hydrochloride (1:1) obtained in Example 201.2
was converted into (RS)-(4-carbamimidoyl-phenylamino)-{3-ethyl-5-( l-methyl- .
piperidin-4-yloxy)-phenyl]-acetic acid; MS: 409 ([M+H]*).

249.n

In analogy to Example 75, the ethyl (RS)-(4-carbamimidoyl-phenylamino)- [3-ethyl-5— (2-
pyrrolidin-1-yl-ethoxy)-phenyl]-acetate hydrochloride (1:1) obtained in Example 202.2
was converted into (RS)-(4-carbamimidoyl-phenylamino)-[3-ethyl-5- (2-pyrrohd1n- 1-yl-
ethoxy)-phenyl]-acetic acid; MS: 411 ([M+H] ).

249.0

In analogy to Example 70, the ethyl (RS)-(4-carbamimidoyl-phenylamino)-[3-ethyl-5-
(tetrahydro-pyran-4-yloxy)-phenyl]-acetate hydrochloride (1:1) obtained in Example
203.2 was converted into (RS)-(4-carbamimidoyl-phenylamino)-[3-ethyl-5-(tetrahydro-
pyran-4-yloxy)-phenyl]-acetic acid; MS: 398 ([M+H]").

249p

In analogy to Example 75, the mixture of ethyl (RS)- and (SR)-(4-carbamimidoyl-phenyl-
amino)-[3-ethyl-5-{(RS)-tetrahydro-furan-2-ylmethoxy] -phenyl] -acetate hydrochloride
(1:1) obtained in Example 204.2 was converted into (4-carbamimidoyl-phenylamino)-(3--
ethyl-5-(tetrahydro-furan-2-ylmethoxy)-phenyl]-acetic acid; MS: 398 ([M+H]*).
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249.q

In analogy to Example 70, the ethyl (RS)-(4-carbamimidoyl-phenylamino)-(3-cyclopentyl-
oxy-5-ethyl-phenyl)-acetate hydrochloride (1:1) obtained in Example 205.2 was converted

into (RS)-(4-carbamimidoyl-phenylamino)- (3-cyclopentyloxy—S-ethyl-phenyl)-acenc acid;

MS: 382 ([M+H]").

249.r

- In"analogy to Example 75, the ethyl (RS)-(4-carbamimidoyl-phenylamino)-{3-ethyl-5-(4-

hydroxy-cyclohexyloxy)-phenyl]-acetate hydrochloride (1:1) obtained in Example 206.2
was converted into (4-carbamimidoyl-phenylamino)-|3-ethyl-5-(4- hydroxy-cyclohexyl—

- oxy)-phenyl]-acetlc acid; MS: 412 ([M+H]™).

1s -

30

35

- 249:s
In analogy to Example 70, the ethyl (RS)- (4-carbannm1doyl-phenylanuno)— [3-ethy1-5-
. (piperidin-4-yloxy)-phenyl]-acetate hydrochloride (1:1) obtained in Example 207.2 was

converted into (RS)-(4-carbamimidoyl-phenylamino)- [3—ethyl-s-(p1pendm-4-yloxy)-
phenyl]-acenc acid; MS: 397 ([M+H]+)

249t : - S : .
In analogy to Example 75, the ethyl (RS)-(4-carbamimidoyl-phenylamino)- [3—(3-

- dimethylamino-2,2-dimethyl-propoxy)-5-ethyl-phenyl]-acetate obtained in Example 208.2

was converted into (RS)-(4-carbamimidoyl-phenylamino)-[3-(3-dimethylamino-2;2-
dimethyl-propoxy)-5-ethyl-phenyl] -acetic acid; MS: 427 ([M+H]").

- 249

In analogy to Example 75, the ethyl (RS)-(4-carbamimidoyl-phenylamino)-[3-ethyl-5-(1-
methanesulphonyl-piperidin-4-yloxy)-phenyl]-acetate hydrochloride (1:1) obtained in

‘Example 209.3 was converted into (RS)-(4-carbamimidoyl-phenylamino)-[3-ethyl-5-(1-

methanesulphonyl-piperidin-4-yloxy)-phenyl}-acetic acid; MS: 475, ([M+H]™).

249.v

In analogy to Example 75, the ethyl (RS)- (4-carbam1m1doyl-phenylammo) [3-(1-ethoxy-
carbonylmethyl-piperidin-4-yloxy)-5-etliyl-phenyl]-acetate hydrochloride (1:1) obtained
in Example 210.2 was converted into (RS)-(4-carbamimidoyl-phenylamino)-[3-(1- -
carboxymethyl-piperidin-4-yloxy)-5-ethyl-phenyl]-acetic acid; MS: 455 ([M+H]").
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249w : .

In analogy to Example 75, the mixture of ethyl (RS)- and (SR)-(4-carbamimidoyl-phenyl-
amino)-[3-ethyl-5-[(1RS,2RS)-2-hydroxy-cyclopentyloxy]-phenyl]-acetate hydrochloride
(1:1) obtained in Example 211.2 was converted into a mixture of (RS)- and (SR)-(4-
carbamimidoyl-phenylamino)-{3-ethyl-5-[(1RS,2RS)-2-hydroxy-cyclopentyloxy]-
phenyl]-acetic acid; MS: 398 ([M+H]*)..

249x .

In analogy to Example 75, the ethyl (RS)-(4-carbamimidoyl-phenylamino)-(3-ethyl-5-
phenoxy-phenyl)-acetate hydrochloride (1:1) obtained in Example 212.2 was converted
into (RS)-(4-carbamimidoyl-phenylamino)-(3- ethyl—S-phenoxy-phenyl)-acenc acid; MS:
390 ([M+H]").

249y

In analogy to Example 75, the ethyl (RS)-(4-carbamimidoyl-phenylamino)- [3—ethyl—5-
(pyridin-3-yloxy)-phenyl]-acetate hydrochloride (1:1) obtained in Example 213: 2was .
converted into (RS)-(4-carbamimidoyl-phenylamino)-[3-ethyl-5- (pyndm-B-yloxy)—- :
phenyl]-acetic acid; MS: 391 ([M+H]™).

2492 : :
In analogy to Example 75, the ethyl (RS)-(4-carbamimidoyl-phenylamino)-(3-ethoxy-5- -
propyl-phenyl)-acetate hydrochloride (1:1) obtained in Example 214.4 was converted into. -
(RS)- (4-carbaxmmxdoyl-phenylammo) -(3-methoxy-5-propyl-phenyl)-acetic acid; MS: 342
(IM+H]").

249.aa . :

In analogy to Example 75, the ethyl (RS)-(4-carbamimidoyl-phenylamino)-(3-ethoxy-5-
propyl-phenyl)-acetate hydrochloride (1:1) obtained in Example 215.3 was converted into -
(RS)-(4-carbamimidoyl-phenylamino)-(3-ethoxy-5-propyl-phenyl)-acetic acid; MS: 356 -
((M+H]").

249.ab
In analogy to Example 75, the ethyl (RS)-(4-carbamimidoyl-phenylamino)-(3-ethylamino-
5-methyl-phenyl)-acetate hydrochloride (1:1) obtained in Example 216.5 was converted
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into (RS)—(4-carbamimidoyl-,phenylamino)—(3-ethylamino-s-meﬂ:yl-phenyl)-ace_tic_: acid;
MS: 327 ([M+H]"). -

. 24%.ac

In analogy to Example 75, the ethyl (RS) (4-carbam1m1doyl-phenylam1no) (3-diethyl-
amino-5-methyl-phenyl)-acetate hydrochloride (1:1) obtained in Example 217.2 was
converted into (RS)-(4-carbamimidoyl-phenylamino)-(3-diethylamino-5-methyl-phenyl)-

-acetic acid; MS: 355 ([M+H]*).

. 249.ad

In analogy to Example 75, the ethyl (RS) (4-carbam1m1doyl-phenylammo) -(3-cyclopentyl-
amino-5-methyl-phenyl)-acetate hydrochloride (1:1) obtained in Example 218.2 was -
converted into (RS)-(4-carbamimidoyl-phenylamino)- (3-cyclopentylanuno—5 methyl-

“phenyl)-acetic acid; MS: 367 ([M+H]")
15 -

In analogy to Example 75, the et.hyl (RS)- (4-carbamnn1doyl-phenylanuno) (3—methyl-5-
pyrrolidin-1-yl-phenyl)-acetate hydrochloride (1:1) obtained in Example 219.2 was -
converted into (RS)- (4—carbam1m1doyl-pheny1anuno) (3-methyl-5—pyrrohdm l-yl-

"phenyl)-acetlc acid; MS: 353 ({M+H] )

‘249:af

In analogy to Example 75, the ethyl (RS)-{3-(3-butyl-ureido)-5-methyl-phenyl}-(4-
carbamimidoyl-phenylamino)-acetate hydrochloride (1:1) obtained in Example 220.2 was
converted into (RS)-[3-(3-butyl-ureido)-5-methyl-phenyl]-(4-carbamimidoyl-phenyl-

‘amino)-acetic acid; MS: 398 ([M+H]").

' 249.ag

In analogy to Example 75 ‘the mixture of ethyl (RS)- and (SR)- (4-cyano-phenylam1no) -[3-
[(1RS,2RS)-2-hydroxy-cyclopentylamino]-5-methyl-phenyl] -acetate hydrochloride (1:1) -
obtained in Example 221.2 was converted into (4-carbamimidoyl-phenylamino)-[3-(2-
hydroxy-cyclopentylamino)-5-methyl-phenyl]-acetic acid; MS: 383 ([M+H]").

249.ah

In analogy to Example 75, the ethyl (RS)- (4-carbamnmdoyl—phenylammo) -(3-methyl-5-
{1-[3-(pyrimidin-2-ylamino)-propyl}-azepan-2-ylideneamino}-phenyl)-acetate
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hydrochloride (1:1) obtained in Example 222.2 was converted into (RS)-(4-
carbamimidoyl-phenylamino)-(3-methyl-5-{1-(3-(pyrimidin-2-ylamino)-propyl]-azepan-
2-ylideneamino}-phenyl)-acetic acid; MS: 529 ([M+H]™).

249.a
In analogy to Example 75, the ethyl (RS)-(4-carbamimidoyl-phenylamino)-(3-ethyl-5-
pyrrolidin-1-yl-phenyl)-acetate hydrochloride (1:1) obtained in Example 223.6 was -
converted into (RS)-(4-carbamimidoyl-phenylamino)-(3-ethyl-5-pyrrolidin-1-yl-phenyl)-
acetic acid; MS: 367 ([M+H]™)

249.ak

In analogy to Example 75, the ethyl (RS)-(4-carbamimidoyl-phenylamino)-(3-ethyl-5-
piperazin-1-yl-phenyl)-acetate hydrochloride (1:1) obtained in Example 224.2:was. °
converted into (RS)-(RS)-(4-carbamimidoyl-phenylamino)-(3-ethyl- -5-piperazin- l-yl
phenyl)-acetic acid; MS: 382 ([M+H]").

249.al

In analogy to Example 75, the ethyl (RS)- (4—carbam1m1doyl-phenylammo) [3-(cyclo- -
pentanecarbonyl-amino)-5-ethyl-phenyl]-acetate hydrochloride obtained in Example
225.2 was converted into (RS)-(4-carbamimidoyl-phenylamino)-[3- -
(cyclopentanecarbonyl-amino)-5-ethyl-phenyl]-acetic acid; MS: 409 ([M+H]").

249.am

In-analogy to Example 75, the ethyl (RS)-(4-carbamimidoyl-phenylamino)-(3-benzene-
sulphonylamino-5-ethyl-phenyl)-acetate hydrochloride (1:1) obtained in Example 2262
was converted into (RS)-(3-benzenesulphonylamino-5-ethyl-phenyl)-(4-carbamimidoyl-
phenylamino)-acetic acid; MS: 453 ([M+H]™). :

249.an

In analogy to Example 75, the ethyl (RS)-(4- mrbam:mxdoyl-phenylammo) (3-butyl-
sulphamoyl-amino-5-ethyl-phenyl)-acetate hydrochloride (1:1) obtained in Example 227.2
was converted into (RS)-(4- carbamimidoyl-phenylamino)- (3-butylsu1phamoyl-ammo—5-
ethyl-phenyl)-acetic acid; MS: 448 ([M+H]*)
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249.20 : :
In analogy to Example 75, the ethyl (RS)- (4-carbammndoyl-phenylammo) -[3-ethyl-5-(1-

' methyl-p1pend1n-4-ylam1_no) phenyl]-acetate hydrochloride (1:1) obtained in Example

228.2 was converted into (RS)-(4-carbamimidoyl-phenylamino)-[3-ethyl-5-(1-methyl-
piperidin-4-ylamino)-phenyl}-acetic acid; MS: 410.6 ([M+H]").-

249.ap |
In analogy to Example 75, the ethyl (RS)- (4-carbamumdoyl -phenylamino)-{3-ethyl-5-

: [(pyndm-3—ylmethyl)-ammo] -phenyl}-acetate hydrochloride (1:1) obtained in Example
- 229.2 was converted into (RS)- (4-carbamumdoyl—phenylammo) {3-ethyl-5- [(pyndm-3-
- yYlmethyl)-amino]-phenyl}-acetic acid; MS: 404 ([M+H]").

249.aq
In analogy to Example 75, the ethyl (RS)-[3-(bis-pyridin-3 -ylmethyl-ammo)—S—ethyl—

“phenyl]-(4-carbamimidoyl-phenylamirio)-acetate hydrochloride (1:1) obtained in - -

"~ Example 230.2 was converted into (RS)-[3-(bis-pyridin-3-ylmethyl-amino)-5-ethyl-

20
- (tetrahydro-pyran-4-ylamino)-phenyl]-acetate hydrochloride (1:1) obtained in Example

30

35

phenyl]-('4~carbainimidoyl-phenylamino)-acetic acid; MS: 495 ([M+H]").

249 ar
In analogy to Example 75, the ethyl (RS)-(4- carbannmdoyl—phenylannno) -[3-ethyl-5-

231.2 was converted into (RS)-(4-carbamimidoyl-phenylamino)-[3-ethyl-5- (tetrahydro-
PYran-4—y1armno) phenyl]-acetic acid; MS: 397 ((M+H]").

249.a5

In analogy to Example 75, the ethyl (RS)-(4-carbamimidoyl-phenylamino)-[3-ethyl-5-
(tetrahydro-thiopyran-4-ylamino)-phenyl]-acetate hydrochloride (1:1) obtained in
Example 232.2 was converted into (RS)-(4-carbamimidoyl-phenylamino)- [3-ethyl-5-
(tetrahydro-thiopyran-4-ylamino)-phenyl]-acetic acid; MS: 413 ([M+H]").

249.at

In analogy to Example 75, the ethyl (RS)-(4-carbamimidoyl-phenylamino)-[3-(1,1-dioxo-
hexahydro-11 6-thiopyran-4-ylamino)-5-ethyl-phenyl]-acetate hydrochloride (1:1)
obtained in Example 233.2 was converted into (RS)-(4-carbamimidoyl-phenylamino)-{3-
(1,1-dioxo-hexahydro-11 6-thiopyran-4-ylamino)-5-ethyl-phenyl] -acetic acid; MS: 445
(IM+H]").
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249.au

In analogy to Example 75, the ethyl (RS)- (4-carbam1m1doy1—phenylarmno) (3-ethoxy-5-
pyrrolidin-1-ylmethyl-phenyl)-acetate hydrochloride (1:1) obtained in Example 234.5 was

converted into (RS)-(4-carbamimidoyl-phenylamino)-(3-ethoxy-5-pyrrolidin-1-ylmethyl-

phenyl)-acetic acid; MS: 397 ([M+H]") '

249.av

In analogy to Example 75, the ethyl (RS)-(4-carbamimidoyl-phenylamino)-(3- cyclobutyl-
aminomethyl-5-ethoxy-phenyl)-acetate hydrochloride obtained in Example 235.2 was
converted into (RS)-(4-carbamimidoyl-phenylamino)- (3-cyclobutylam1nomethyl 5-.
ethoxy-phenyl)-acetic acid; MS: 397 ([M+H]"),

249.aw

In analogy to Example 75, the ethyl (RS)-(4-carbamimidoyl-phenylamino)-(3-ethoxy-5-
morpholin-4-ylmethyl-phenyl)-acetate hydrochloride obtained in Example 236.2 was
converted into (RS)-(4-carbamimidoyl-phenylamino)-(3-ethoxy-5-morpholin-4- -
ylmethyl-phenyl)-acetic acid; MS: 413 ([M+H]"). :

249.ax S :
In analogy to Example 75, the ethyl (RS)- (4—carbamnmdoyl-phenylarmno) [3-ethoxy-5- ©
(isopropylamino-methyl)-phenyl}-acetate hydrochloride (1:1) obtained in Example 237.2
was converted into (RS)-(4-carbamimidoyl-phenylamino)-{3-ethoxy-5-(isopropylamino-
methyl)-phenyl]-acetic acid; MS: 385 ([M+H]").

24%9.ay

In analogy to Example 75, the ethyl (RS)-(4-carbamimidoyl-phenylamino)-[3-ethoxy-5- -
(pyridin-2-ylaminomethyl)-phenyl]-acetate hydrochloride (1:1) obtained in Example-
238.2 was converted into (RS)-(4-carbamimidoyl-phenylamino)-(3-ethoxy-5-(pyridin-2-
ylaminomethyl)-phenyl)-acetic acid; MS: 420 ([M+H]").

249 az :
In analogy to Example 75, the ethyl (RS)- (4-carbannm1doyl-phcnylammo) (3-ethoxy-5-
imidazol-1-ylmethyl-phenyl)-acetate hydrochloride (1:1) obtained in Example 239.2 was
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converted into (RS)-(4-carbamimidoyl-phenylamino)-(3-ethoxy-5-imidazol-1-ylmethyl-
phenyl)-acetic acid; MS: 394 ([M+H]").

249.ba

- In analogy to Example 75, the ethyl (RS)-(4-carbamimidoyl-phenylamino)- (3-ethoxy-5-

{[(2-methoxy-ethyl)-methyl-amino]-methyl}-phenyl)-acetate hydrochloride (1:1)
obtained in Example 240.2 was converted into (RS)-(4-carbamimidoyl-phenylamino)-(3-
ethoxy-5-{[(2-methoxy-ethyl)-methyl-amino]-methyl}-phenyl)-acetic acid; MS: 415
(IM+H]J").

" 249bb :
In analogy to Example 75, the ethyl (RS)- (4—carbam1m1doy1—phenylammo) (3-diethyl- -

aminomethyl-5-ethoxy-phenyl)-acetate hydrochloride (1:1) obtained in Example 2412
was converted into (RS)-(4-carbamimidoyl-phenylamino)-(3-diethylaminomethyl-5-

ethoxy-phmyl)—acetic acid; MS: 399 ([M+H]™").

4349 bc .

20

" In analogy to Example 75, the ethyl (RS)- (4-carbarmnndoyl—phenylanuno) [3-ethoxy-5-

(4-methyl-piperazin-1-ylmethyl)-phenyl] -acetate hydrochloride (1:1) obtained in Example
242.2 was converted into (RS)-(4-carbamimidoyl-phenylamino)- [3-ethoxy-5-(4—methyl- :

plperazm- -yhnethyl)-phenyl] -acetic acxd, MS: 426 ([M+H]+)

- 249bd

30

In analogy to Example 75, the ethyl (RS)- (4-carbamimidoyl-phenylamino)-(3-cyclopentyl-
aminomethyl-5-ethoxy-phenyl)-acetate hydrochloride (1:1) obtained in Example 243.2 . -
was converted into (RS)-(4-carbamimidoyl-phenylamino)-(3-cyclopentylaminomethyl-5-

ethoxy-phenyl)-acetic acid; MS: 411 ([M+H]").

249.be :

In analogy to Example 75, the ethyl (RS)-(3-(1H-benzoimidazol-2-yl)-5-ethoxy-phenyl]-
(4-carbamimidoyl-phenylamino)-acetate hydrochloride (1:1) obtained in Example 244.3
was converted into (RS)-[3-(1H-benzoimidazol-2-yl)-5-ethoxy-phenyl) - (4‘carbam1m-
1doyl-phenylammo)—acet1c acid; MS: 430 ([M+H]+)
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249.bf

In analogy to Example 75, the ethyl (RS)- (4-carbamlmldoyl-phenylammo) -[3-ethoxy-5-
(1H-imidazol-2-yl)-phenyl]-acetate hydrochloride (1:1) obtained in Example 245.2 was
converted into (RS)-(4-mrbamimidoyl-phenylamino)-['3-ethoxy-5-(1H-imidazol-2-yl)-
phenyl}-acetic acid; MS: 380 ([M+H]").

249.bg

In analogy to Example 75, the mixture of ethyl (RS)- and (SR)- (4-carbam1m1doyl-phenyl
amino)-[3-ethoxy-5-[(RS)-3-methyl-4,5-dihydro-isoxazol-5-yl])-phenyl] -acetate hydro-
chloride (1:1) obtained in Example 246.4 was converted into a mixture of (RS)- and (SR)-
(4-carbamimidoyl-phenylamino)-[3-ethoxy-5-[(RS)-3-methyl-4,5- d1hydro-1soxazol—5-y]]-
phenyl]-acetic acid; MS: 397 ([M+H]"

" 249.bh

In analogy to Example 75, the ethyl (RS)-(4-carbamimidoyl-phenylamino)-[3-ethoxy-5-
(3-hydroxy-2-methyl-3H-imidazol-4-yl)-phenyl]-acetate hydrochloride (1:1) obtained in -
Example 247.2 was converted into (RS)-(4-carbamimidoyl-phenylamino)-([3-ethoxy-5-(3-
hydroxy-2-methyl-3H-imidazol-4-yl)-phenyl]-acetic acid; MS: 410 ([M+H]*). . . .

249.bj

In analogy to Example 75 the ethyl (RS)- (4-carbammndoyl-phenylammo) [3- ethoxy-S-
(2-methyl-3H-imidazol-4-yl)-phenyl]-acetate hydrochloride (1:1) obtained in Example
248.2 was converted into (RS)-(4-carbamimidoyl-phenylamino)-[3-ethoxy-5-(2-methyl-
3H-imidazol-4-yl)-phenyl]-acetic acid; MS: 394 ([M+H]*).

Example 250
250.1
In analogy to Example 18.1, the methyl (RS)-(4-cyano-phenylamino)-(3-ethoxy-5-
hydroxy-phenyl)-acetate obtained in Example124.1 was converted with 4-hydroxy-N-
methylpiperidine, diethyl azodicarboxylate and triphenylphosphine in THF into methyl
(RS)-(4-cyano-phenylamino)- [3—ethoxy—5 -(1-methyl-piperidin-4-yloxy)-phenyl)-acetate;
MS: 424 ([M+H]™).

250.2

In analogy to Example 6.2, the methyl (RS)-(4-cyano-phenylamino)- [3-ethoxy-5-(1-
methyl-piperidin-4-yloxy)-phenyl]-acetate obtained in Example 250.1 was converted into
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methyl (RS)-(4-carbamimidoyl-phenylamino)-[3-ethoxy-5- (l-meﬂayl—pxpendm-4—yloxy)-
phenyl]-acetate hydrochloride (1: 1), MS: 441 ([M+H]}*).

Example 251
251.1
3,5-Bis-(tert-butyl-dimethyl-silanyloxy)-2-fluoro-benzaldehyde was prepax:ed from 4-
fluorophenol according to Chem. Pharm. Bull. 1990, 38, 2939-2946.

2512

A rmxture ofthe 3 S-bJs-(tert-butyl-damethyl-sﬂanyloxy)-z ﬂuoro-benzaldehyde (308,
7.8 mmol) obtained in Example 251.1, potassium fluoride (1.81 g, 31.2 mmol), methyl

iodide (1.17 ml, 18.7 mmol) and DMF (25 ml) was sti_rred for 2 h. at room temperature.
. Water (25 ml) was added and the mixture was extracted with diethyl ether. The organic

phase was washed with water, dried, filtered and concentrated. The residue was purified by

._chromatography (Si0., _cydqhexane/EtOAc 18:1 => 1:1). There was obtained 0.87 g (60%)

of 2-.ﬂuoro-3,S-dimetlxoxy-be;xzaldehyde as a colourless solid.

2513 -
In analogy to Examp]e 1. 1 the 2 ﬂuoro-3 5 dlmethoxy-benzaldehyde obtamed in Example :
251.2 was converted with 4-an'ur_pren_zomtrﬂe_ and benzyl isonitrile in EtOH into ethyl

(RS)-(4-cyanQ¢phenylamino)-(2-_ﬂuoro-3,5—di_méthoxy-phenyl‘)—acetate; MS: 358 ([M]M).

2514

In analogy to Example 6.2, the ethyl (RS)- (4-cyano-phenylarmno) (2-ﬂuoro-3 5-
.dxmethoxy-phenyl) acetate obtained in Example 251.3 was converted into ethyl (RS)-(4-.

.carbamimidoyl-phenylanﬁno)-(z-ﬂuoro-3,5-dimethoxy—phenyl-acetate hydrochloride

(1:1); MS: 376 ([M+H] ™).

Example 252
252. 1 :
In analogy to E.xample 251 2 the 3 5-bxs-(tert-butyl d:methyl—sﬂanyloxy) 2-ﬂuoro-
benzaldehyde obtained in Example 251.1 was converted with potassium fluoride and ethyl
iodide in DMF into 3,5-diethoxy-2-fluoro-benzaldehyde.
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252.2

In analogy to Example 1.1, the 3,5-diethoxy-2-fluoro-benzaldehyde obtained in Example
252.1 was converted with 4-aminobenzonitrile and benzyl isonitrile in EtOH:into ethyl
(RS)-(4-cyano-phenylamino)-(3,5-diethoxy-2-fluoro-phenyl)-acetate; MS: 386 ( MIM).

2523

In analogy to Example 6.2, the ethyl (RS)-(4-cyanc-phenylamino)-(3,5-diethoxy-2-fluoro-
phenyl)-acetate obtained in Example 252.2 was converted into ethyl (RS)—(4—carbamim- _
idoyl-phenylamino)-(3,5-diethoxy-2-fluoro-phenyl)-acetate hydrochloride (1:1); MS: 404
([M+H]").

Example 253

253.a
In analogy to Example 75, the ethyl (RS)-(4-carbamimidoyl-phenylamino)-[3-ethoxy-5-

(1-methyl-piperidin-4-yloxy)-phenyl]-acetate hydrochloride (1:1) obtained in Example

252.3 was converted into (RS)-(4-carbamimidoyl-phenylamino)-[3-ethoxy-5-(1-methyl-

piperidin-4-yloxy)-phenyl]-acetic acid; MS: 427 ((M+H]").

253b '

In analogy to Examplé 70, the ethyl (RS)-(4-carbamimid'oyl-phenylamino)—(2—ﬂuoro—3,5~ _
dimethoxy-phenyl-acetate hydrochloride (1:1) obtained in Example 251.4 was converted.
into (RS)-(4-carbamimidoyl-phenylamino)-(2-fluoro-3,5-dimethoxy-phenyl)-acetic acid;
MS: 348 ([M+H]™). '

253.c . : o

In analogy to Example 70, the ethyl (RS)-(4-carbamimidoyl-phenylamino)-(3,5-diethoxy-
2-fluoro-phenyl)-acetate hydrochloride (1:1) obtained in Example 252.3 was converted
into (RS)-(4-carbamimidoyl-phenylamino)-(3,5-diethoxy-2-fluoro-phenyl)-acetic acid;
MS: 376 ([M+H]")

Example 254
254.1

.In analogy to Example 64.1, _4-hydroxy-_s-isopropyl-z-methyl-behzaldehyde (obtained by

formylating thymol with TiCly/dichloromethyl methyl ether, Chem. Z. 1990, 114, 144) was
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converted with isopropyl iodide and K>CO; in DMF into 4-isopropoxy-5-isopropyl-2-

_ methyl-benzaldehyde.

2542 o o

In analogy to Example 1.1, the 4-isopropoxy-5-isopropyl-2-methyl-benzaldehyde obtained
in Example 253.1 was converted with 4-aminobenzonitrile and benzyl isonitrile in EtOH
into ethyl (RS)-(4-cyano-phenylamino)-(4-isopropoxy-5-isopropyl-2-methyl-phenyl)-

 acetate; MS: 394 ([M]").
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- The ethyl (RS)-(4-cyano-phenylamino)-(4-isopropoxy-5-isopropyl-2-methyl-phenyl)-

254.3 :
- In analogy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)-(4-isopropoxy-5-

isopropyl-2-methyl-phenyl)-acetate obtained in Example 253.2 was converted into ethyl
(RS)-(4-carbamimidoyl-phenylamino)-(4-isopropoxy—5—isopropyl-Z-meﬂlyliphenyl)-
acetate hydrochloride (1:1).

.. Example 255

acetate (921 mg, 2.34 mmol) obtained in Example 254.2 was dissolved in CH,Cl; and
cooled to -78°C. A 1M solution of BBr; in CH,Cl; (9.4 ml, 9.4 mmol) was slowly added - . -

~ dropwise. After 15 min. the reaction mixture was left to warm to 0°C and was stirred for -

1.5.h. at 0°C. Ice-water (30 ml) was added and the mixture was stirred for 10 min. at 0°C.
The organic phase was separated and the aqueous phase was extracted with CH;Cl,. The
organic phase was dried, filtered and concentrated. The crude produict was dissolved in
acetone, Cs2CO; (918 mg, 2.76 mmbl) and iodoacetamide (447 mg, 2.41 mmol) were
added and the mixture was stirred for 6 h. at room temperature. A dilute aqueous solution
of KHSO, was added and the mixture was extracted with CH,Cl,. The organic phase was
dried, filtered and concentrated, and the residue was purified by chromatography (SiO,,
hexane/EtOAc 1:1 => 1:2). There were obtained 704 mg, (73%) of ethyl (RS)-(4-cyano-
phenylamino)- (4-carbamoylmethoxy-5-isopropyl-2-methyl-phenyl)-acetate as a

colourless foam.

255.2
In analogy to Example 6.2, the ethyl (RS)-(4-cyano-phenylamino)-(4-carbamoylmethoxy-
S;isopropyl-z—methyl-phenyl)ja'cetate obtained in Example 255.1 was converted into ethyl
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(RS)-(4-carbamimidoyl-phenylamino)-(4-carbamoylmethoxy-5-isopropyl-2-methyl-
phenyl)-acetate hydrochloride (1:1); MS: 427 ([M+H]").

Example 256
256.2
In analogy to Example 75, the ethyl (RS)-(4-carbamimidoyl-phenylamino)-(4-isopropoxy-
5-isopropyl-2-methyl-phenyl)-acetate hydrochloride (1:1) obtained in Example 254.3 was
converted into (RS)-(4-carbamimidoyl-phenylamino)-(4-isopropoxy-5-isopropyl-2--
methyl-phenyl)-acetic acid; MS: 384 ([M+H]*).

256.b

In analogy to Example 75, the ethyl (RS)-(4-carbamimidoyl-phenylamino)-(4-carbamoyl- -
methoxy-5-isopropyl-2-methyl-phenyl)-acetate hydrochloride (1:1) obtained in Example
255.2 was converted into (RS)-(4-carbamimidoyl-phenylamino)-(4-carbamoylmethoxy-5-
isopropyl-2-methyl-phenyl)-acetic acid; MS: 399 ([M+H]*). :

Example 257
257.1

In analogy to Example 1.1., piperonal was reacted with 4-aminobenzonitrile and benzyl
isonitrile using ethanol in place of methanol. There was obtained ethyl (RS)-benzo[1,3]-
dioxol-5-yl-(4-cyano-phenylamino)-acetate, MS (ISP) m/z 325 (M+H)", 347 (M+Na)*.

257.2

In analogy to Example 1.2, ethyl (RS)-benzo[l 3]dioxol-5-yl-(4-cyano-phenylamino)-
acetate was hydrolyzed with lithium hydroxide to (RS)-benzo[1,3}dioxol-5-yl- (4-cyano-
phenylammo)-acetlc acid; MS (ISP) m/z 297 (M+H)*, 314 (M+NH4)*.

257.3

In analogy to Example 1.3., (RS)-benzo[1,3}dioxol-5-yl-(4-cyano-phenylamino)-acetic
acid was converted with hydroxylamine hydrochloride and triethylamine into (E)- and/or
(Z)-(RS)-benzo[1,3])dioxol-5-yl- [4-(N-hydroxycarbannm1doyl)-phenylammo]-acenc acid;
MS (ISP) m/z 330 (M+H)".
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Example 258

In analogy to Example 3, (E)- and/or (Z)-(RS)-benzo(1,3]dioxol-5-yl-[4-(N-hydroxy-
carbamimidoyl)-phenylamino}-acetic acid (see Example 257.3) was hydrogenated with
Raney-nickel to (RS)-benzo(1,3]dioxol-5-yl-(4-carbamimidoyl-phenylamino)-acetate; MS
(ISP) m/z 314 (M+H)+.

Example 259

259.1

In analogy to Example 1.1, 3-fluoro-p-anisaldehyde was reacted with 4-aminobenzonitrile

| and benzyl isonitrile using ethanol in place of methanol. There was obtained ethyl (RS)-

(4-cyano-pheny1ammo) (3-ﬂuoro-4-methoxy-phenyl)-acetate, MS (EI) m/z328 M™.

259.2
In analogy to Example 1.2, ethyl (RS) (4-cyano—phenylammo) (3-ﬂuoro-4-methoxy—

. phenyl)-acetate was hydrolyzed with lithium hydroxide to (RS)-(4-cyano-phenylamino)-

(3-ﬂuoro-4-methoxy—phcnyl)-acgtic acid; MS (ISP) m/z 300 (M+H)*, 318 (M+NH4)".

2503
. Inanalogy to Example L 3 (RS) (4- cyano-phenylaxmno}-(3 ﬂuoro-4-metlmxy—phenyl)- -

acetic acid was converted with hydroxylamine hydrochlorxde and triethylamine into (E)-
and/or (Z)-(RS)-(3-fluoro-4-methoxy-phenyl)-[4-(N-hydroxycarbamimidoyl)-phenyl-
amino)-acetic acid; MS (ISP) m/z 334 (M+H)".

Example 260

In anaiogy to Example 3; (E)-and/or (Z)-(RS)-(3-F_luord-4-methoxy-pheny1)-[4-(N4
" hydroxycarbamimidoyl)-phenylamino]-acetic acid (see Example 259.3) was hydrogenated

with Raney-nickel to (RS) (4-carbamun1doyl—phenylannno) -(3-fluoro-4-methoxy-
phenyl)~acetxc acid; MS (ISP) m/z 318 (M+H)*.

: Example 261
261.1
In analogy to Example 1.1., 1,4-benzodioxan-6-carboxaldehyde was reacted with 4-amino-
benzonitrile and benzyl isonitrile using ethanol in place of methanol. There was obtained
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ethyl (RS)-(4-cyano-phenylamino)-(2,3-dihydro-benzo[1,4]dioxin-6-yl)-acetate; MS (ISP)
m/z 339 (M+H)", 361 (M+Na)".

2612 |

In analogy to Example 1.2. ethyl (RS)-(4-cyano-phenylamino)-(2,3-dihydro-benzo[1,4]-
dioxin-6-yl)-acetate was hydrolyzed with lithium hydroxide to (RS)-(4-cyano-phenyl-
amino)-(2,3-dihydro-benzo[1,4)dioxin-6-yl)-acetic acid; MS (ISN) m/z 3309 (M-H)".

261.3

In analogy to Example 1.3. (RS)-(4-cyano-phenylamino)-(2,3-dihydro-benzol(1 4]choxm-
6-yl)-acetic acid was converted with hydroxylamine hydrochloride and triethylamine into
(RS)(2,3-dihydro-benzo[1,4]dioxin-6-yl)- [4-(N hyd.roxycarbamumdoyl)-phenylazmno}
acetic acid; MS (ISP) m/z 344 (M+H)".

Example 262

In analogy to Example 3, (RS)(2,3-dihydro-benzo[1,4]dioxin-6-yl)-[4-(N-hydroxy-:
carbamimidoyl)-phenylamino]-acetic acid (see Example 261.3) was hydrogenated with -

Raney-nickel to (RS)-(4-carbamimidoyl-phenylamino)-(2,3-dihydro-benzo[1,4]dioxin-6- - .

yl)-acetic acid; MS (ISP) m/z 328 (M+H)".

‘Example 263

In analogy to Example 1.1., 3-hydroxymethyl-4-isopropoxy-benzaldehyde was reacted with

4-aminobeénzonitrile and toluene-4-sulphonylmethyl isocyanide using ethanol in place of
methanol. There was obtained ethyl (RS)- [4-(N-hydroxycarbamimidoyl)-phenylamino]-
(3-hydroxymethyl-4-isopropoxy-phenyl)-acetate; MS (ISP) m/z 402 (M+H)".

Example 264

In analogy to Example 3, ethyl (RS)-[4-(N-hydroxycarbamimidoyl)-phenylamino]-(3-
hydroxymethyl-4-isopropoxy-phenyl)-acetate (see Example 263) was hydrogenated with
Raney-nickel to ethyl (RS)-(4-carbamimidoyl-phenylamino)-(3-hydroxymethyl-4-
isopropoxy-phenyl)-acetate; MS (ISP) m/z 386 (M+H)".
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Example 265

In analogy to Example 75, ethyl (RS)-(4-carbamimidoyl-phenylamino)-(3-hydroxymethyl-

. 4-isopropoxy-phenyl)-acetate (see Example 264) was hydrolyzed with lithium hydroxide to

(RS)-(4-carbamimidoyl-phenylamino)-(3-hydroxymethyl-4-isopropoxy-phenyl)-acetic
acid. The product was crystallized from water; MS (ISP) m/z 358 (M+H)", 375,
(M+NH4)". |
Example 266
266.1 . S Y : '
In analogy to Example 1.1., was 4-isopropoxy-3-methoxymethyl-benzaldehyde with 4-
aminobenzonitrile and toluene-4-sulphonylmethyl isocyanide using ethanol in place of
methanol. There was obtained ethyl (RS)-(4-cyano-phenylamino)-(4-isopropoxy-3-
methoxymethyl-phenyl)-acetate; MS (ISP) m/z 405 (M+Na)". |

methyl-phenyl)-acetate was converted in a Pinner-reaction into ethyl (RS)-(4-carbamim-
idoyl-phenylamino)-(4-isopropoxy—3-methoxymeﬂ:yl-phenyl) -acetate hydrochloride
(1:1); MS (ISP) m/z 400 (M+H)*.

- 'Example 267

In analogy to Example 75, ethyl (RS)-(4-carbamimidoyl-phenylamino)-(4-isopropoxy-3-
methoxymethyl-phenyl)-acetate hydrochloride (1:1) (see Example 266.2) was hydrolyzed -
with lithium hydroxide to (RS)-(4-carbamimidoyl-phenylamino)-(4-isopropoxy-3-
methoxymethyl-phenyl)-acetic acid. The product was crystallized from water; MS.(ISP)
m/z 372 (M+H)".

Example 268
268.1 I
In analogy to Example 1.1, 3,4-dichlorobenzaldehyde was reactedwith 4-
aminobenzonitrile and benzyl isonitrile using ethanol in place of methanol. There was
obtained ethyl (RS)-(4-cyano-phenylamino)-(3,4-dichloro-phenyl)-acetate; MS (ISP) m/z
349.3 (M+H)", 366.1 (M+NH4)". |
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268.2

In analogy to Example 6.2, ethyl (RS)-(4-cyano-phenylamino)-(3,4-dichloro-phenyl)-
acetate was converted in a Pinner reaction into ethyl (RS)-(4-carbamimidoyl-phenyl-
amino)-(3,4-dichloro-phenyl)-acetate; MS (ISP) m/z 366.2 (M+H)".

Example 269

In analogy to Example 75, ethyl (RS)-(4-carbamimidoyl-phenylamino)-(3,4-dichloro-
phenyl)-acetate (see Example 268.2) was hydrolyzed with lithium hydroxide to (RS)-(4-
carbamimidoyl-phenylamino)-(3,4-dichloro-phenyl)-acetic acid; MS (ISP) m/z 338.1
(M+H)".

Example 270
270.1

In analogy to Example 1.1., ethyl (2-formyl—4—tnﬂuoromethoxy—phenoxy)-acetate was
reacted with 4-aminobenzonitrile and benzyl isonitrile using ethanol in place of methanol.
There was obtained ethyl (RS)-(4-cyano-phenylamino)-(2-ethoxycarbonylmethoxy-5--
trifluoromethoxy-phenyl)-acetate; MS (ISP) m/z 467 (M+H)", 489 (M+Na)™. .

270.2 : -

In analogy to Example 1.2., ethyl (RS)- (4—cyano—phenylarmno) -(2-
ethoxycarbonylmethoxy-5-trifluoromethoxy-phenyl)-acetate was hydrolyzed with lithium
hydroxide to (RS)-(2-carboxymethoxy-5-trifluoromethoxy-phenyl)-(4-cyano-
phenylamino)-acetic acid; MS (ISP) m/z 411 (M+H)", 433 (M+Na)™.

270.3 SR

In analogy to Example 1.3., (RS)- (2-carboxymethoxy—S-ttlﬂuoromethoxy-phenyl) -(4-
cyano-phenylamino)-acetic acid was converted with hydroxylamine hydrochloride and
triethylamine into (E)- and/or (Z)-(RS)-(2-carboxymethoxy-5-trifluoromethoxy-phenyl)-
[4-(N—hydroxycarba.tmnndoyl)-phenylammo] -acetic acid; MS (ISP) m/z 444 (M+H)"*, 466 - -
(M-+Na)™.

Example 271

In analogy to Example 3, (E)- and/or (Z)-(RS)-(2-carboxymethoxy-5-triftuoromethoxy-
phenyl)-[4-(N-hydroxycarbamimidoyl)-phenylamino]-acetic acid (see Example 270.3) was -
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hydrogenated with Raney-Nickel to (RS)-(4-carbamimidoyl-phenylamino}-(2-carboxy-
methoxy-5-trifluoromethoxy-phenyl)-acetic acid; MS (ISP) m/z 428 (M+H)".

Example 272
272.1
In analogy to Example 12.1, 5-chlorosalicylaldehyde was converted with bromoethanol
into 5-chloro-2-(2-hydroxy-ethoxy)-benzaldehyde; MS (EI) m/z 200 M.

272.2

In analogy to Example 1.1., 5-chloro-2-(2-hydroxy-ethoxy)-benzaldehyde was reacted with
4-aminobenzonitrile and toluene-4-sulphonylmethyl isocyanide using ethanol in place of
methanol. There was obtained ethyl (RS)-[5-chloro-2-(2-hydroxy-ethoxy)- phenyl] -(4-

' cyano-phenylannno)-acetate, MS (ISN) m/z 373 (M-H)".

2723
In analogy to Example 6.2, ethyl (RS)- [5-chloro-2-(2-hydroxy—ethoxy) phenyl] -(4-cyano-
phenylamino)-acetate was converted in a Pinner reaction into ethyl (RS)-(4-

.carbamimidoyl-phenylamino)- [5-chloro-2-(Z-hydxoxy-ethoxy)—phenyl]-acetate hydro-
chloride (1:1); MS (ISP) m/z 392 (M+H)

Example 273

In analogy to Example 75, ethyl (RS)-(4-carbamhnid071-pﬁenyhmmo)-[5-ch10ro-2-(2-
hydroxy-ethoxy)-phenyl}-acetate hydrochloride (1:1) (see Example 272.3) was hydrolyzed

with lithium hydroxide to (RS)-(4-carbamimidoyl-phenylamino)- [5-ch10ro-2-(2 -hydroxy-

ethoxy)—phenyl] -acetic acid; MS (ISP) m/z 364 (M+H)".

Example 274
2741 -
In analogy to Example 1.1., 5-methoxypiperonal was reactedmth 4-aminobenzonitrile and
benzyl isonitrile using ethanol in place of methanol. There was obtained ethyl (RS)-(4-
cyano-phenylamino)-(7-methoxy-benzo(1,3]dioxol-5-yl)-acetate; MS (ISP) m/z 355
(M+H)*, 377 (M+Na)*.
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274.2

In analogy to Example 1.2., ethyl (RS)-(4-cyano-phenylamino)-(7-methoxy-benzo(1,3]-
dioxol-5-yl)-acetate was hydrolyzed with lithium hydroxide to (RS)-(4-cyano-phenyl-
amino)-(7-methoxy-benzo[1,3]dioxol-5-yl)-acetic acid; MS (ISN) m/z 325 (M-H)".

274.3 :

In analogy to Example 1.3., (RS)-(4-cyano-phenylamino)-(7-methoxy-benzo{1,3} dioxol-
5-yl)-acetic acid was converted with hydroxylamine hydrochloride and triethylamine into
(E)- and/or (Z)-(RS)-[4-(N-hydroxycarbamimidoyl)-phenylamino]-(7-methoxy-benzo-
[1,3]dioxol-5-yl)-acetic acid; MS (ISP) m/z 360 (M-+H)", 382 (M+Na)”. =

Example 275

In analogy to Example 3, (E)- and/or (Z)-(RS)-[4-(N-hydroxycarbamimidoyl)-phenyl-

.amino]-(7-methoxy-benzo[1,3]dioxol-5-yl)-acetic acid (see Example 270.3) was

hydrogenated with Raney-Nickel to (RS)-(4-carbamimidoyl-phenylamino)- (7-methoxy- '
benzo[1,3)dioxol-5-y1)-acetic acid; MS (ISP) m/z 344 (M+H)*

. Example 276
276.1

In analogy to Example 12.1, 3,5-dichlorosalicylaldehyde was converted with tert-butyl
bromoacetate in methyl ethyl ketone under reflux within 4 hours into tert-butyl (2,4-
dichloro-6-formyl-phenoxy)-acetate; MS (EI) m/z 304(M) 248/250 (M-tert.butyl).

2762 S .

In analogy to Example 1.1. tert»butyl (2, 4-d1chloro-6-formyl-phenoxy) acetate was -
reacted with 4-amino-N-hydroxybenzamidine and benzyl isonitrile. There was obtained
methyl (RS)-(2-tert-butoxycarbonylmethoxy-3,5-dichloro-phenyl)-[4-(N- '
hydroxycarbamimidoyl)-phenylamino]-acetate; MS (ISP) m/z 498.2 (M+H)", 520.2
(M+Na)*, =

Example 277
In analogy to Example 75, methyl (RS)-(2-tert-butoxycarbonylmethoxy-3,5-dichloro-

phenyl)-[{4-(N-hydroxycarbamimidoyl)-phenylamino]-acetate was hydrolyzed with
lithium hydroxide to (RS)-(2-carboxymethoxy-3,5-dichloro-phenyl)-{4-(N-
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hydroxycarbamimidoyl)-phenylamino}]-acetic acid; the crude product was purified by
treatment with THF and acetone; MS (ISP) m/z 428.4 (M+H)", 450.3 (M+Na)®*.

Example 278

3.7 g of finely powdered lithium carbonate were added to a solution of 1.96 g of methyl

-+ (RS)-(2-tert-butoxycarbonylmethoxy-3,5-dichloro-phenyl)-[4-(N-hydroxycarbamim-

idoyl)-phenylamino]-acetate (see Example 276.2) in 200 ml of THF and 100 ml of water.

. The suspension was stirred for 8 hours at 55-60°C. The reaction mixture was then

concentrated and the aqueous suspension remaining was neutralized with 100 ml 1IN HCL

:The precipitate was filtered off, washed with water and dried overnight at 50°C in a high
* vacuum.. There were obtained 1.59 g of (RS)- (2-tert-butoxycarbonylmethoxy—3 5-
- dichloro-phenyl)-[4-(N- hydroxycarbaxmmldoyl)-phenylammo] acetic acid; MS (ISP) mlz

4843 (M+H)'r 506.2 (M+Na)

Example 279

- In analogy to Example 3, (RS)-(2-tert-butoxycarbonylmethoxy-3,5-dichloro-phenyl)-[(4- -
'+ (N-hydroxycarbamimidoyl)-phenylamino}-acetic acid (see Example 278) was hydrogen- -

ated with Raney-nickel to (RS)-(2-tert-butoxycarbonylmethoxy-3,5-dichloro-phenyl)-(4-.
carbamimidoyl-phenylamino)-acetic acid; MS (ISP) m/z 468.2 (M+H)", 490.2 (M+Na)™.

Example 280

* In analogy to Example 75, (RS)-(2-tert-butoxycarbonylmethoxy-3,5-dichloro-phenyl)-(4-
. carbamimidoyl-phenylamino)-acetic acid (see Example 279) was hydrolyzed with lithium

hydroxide to (RS)-(4-carbamimidoyl-phenylamino)-(2-carboxymethoxy-3,5-dichloro-
phenyl)-acetic acid; MS (ISP) m/z 412.3 (M+H)", 468.1 (M-H+Ni)".

Example 281

- 2811
- In analogy to-Example 12.1, 5-bromo-2-hydroxy-3-methoxy-benzaldehyde was converted

with tert-butyl bromoacetate in methyl ethyl ketone under reflux within 3 hours into ethyl
(4-bromo-2-formyl-6-methoxy-phenoxy)-acetate; MS (EI) m/z 316/318 M".
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2822

In analogy to Example 1.1,, ethyl (4-bromo-2-formyl-6-methoxy-phenoxy)-acetate was
reacted with 4-aminobenzonitrile and toluene-4-sulphonylmethyl isocyanide using ethanol
in place of methanol. There was obtained ethyl (RS)-(5-bromo-2-
ethoxycarbonylmethoxy-3-methoxy-phenyl)-(4-cyano-phenylamino)-acetate; MS (ISP)
m/z 491/493 (M+H)", 513/515 (M+Na)*.

282.3

In analogy to Example 1.2., ethyl (RS)-(5-bromo-2-ethoxycarbonylmethoxy-3-methoxy-
phenyl)-(4-cyano-phenylamino)-acetate was hydrolyzed with lithium hydroxide to (RS)-
(5-bromo-2-carboxymethoxy-3-methoxy-phenyl)-(4-cyano-phenylamino)-acetic acid; MS
(ISN) m/z 433/435 (M-H)-.

2824

In analogy to Example 1.3., (RS)-(5-bromo-2-carboxymethoxy-3-methoxy-phenyl)-(4-
cyano-phenylamino)-acetic acid was converted with hydroxylamine hydrochloride and -
triethylamine into (E)- and/or (Z)-(RS)-(5-bromo-2-carboxymethoxy-3-methoxy- -~ -

. phenyl)~[4~(N-hydroxycarbamimidoyl)-phenylamino)-acetic acid; MS (ISP) m/z 468/470 -

(M+H)", 490/492 (M+Na)".

Example 282

In analogy to Example 3, (E)- and/or (Z)-(RS)-(5-bromo-2-carboxymethoxy-3-methoxy-
phenyl)-[4-(N-hydroxycarbamimidoyl)-phenylamino]-acetic acid (see Example 281.4) was
hydrogenated with Raney-nickel to (RS)-(5-bromo-2-carboxymethoxy-3-methoxy-
phenyl)-(4-carbamimidoyl-phenylamino)-acetic acid; MS (ISP) m/z 452/454 (M+H)".

 Example 283
283.1

In analogy to Example 1.1., ethyl (4-chloro-2-formyl-6-methoxy-phenoxy)-acetate was
reacted with 4-aminobenzonitrile and toluene-4-sulphonylmethyl isocyanide using ethanol
in place of methanol. There was obtained ethyl (RS)-(5-chloro-2-ethoxycarbonylmethoxy-
3-methoxy—phenyl)-(4-cyano-phenylamino)-acetate; MS (ISN) m/z 445/447 (M-H)".
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283.2

In analogy to Example 6.2, ethyl (RS)-(5-chloro-2-ethoxycarbonylmethoxy-3-methoxy-
phenyl)- (4-cyano-—phenylamino)-a'cetate was converted in a Pinner reaction into ethyl
(RS)-(4-carbamimidoyl-phenylamino)-(5-chloro-2-ethoxycarbonylmethoxy-3 -methoxy-
phenyl)-acetate hydrochlonde (1:1); MS (ISP) m/z 464/466 (M+H)* :

Example 284

* In analogy to Example 75, ethyl (RS)-(4-carbaﬁ1imidoyl—phenylanﬁno)-(5-chloro-2- -

ethoxycarbonylmethoxy-3-methoxy-phenyl)-acetate hydrochloride (1:1) (see Example
283.2) was hydrolyzed with lithium hydroxide to (RS)-(4-carbamimidoyl-phenylamino)-
(2-carboxymethoxy-5-chloro-3-methoxy-phenyl)-acetic acid; MS (ISP) m/z 408/410 .
(M+H)", 430/432 (M+Na)". '

" In analogy to Example 12.1, 3,5- d1chlorosahcylaldehyde was converted with 1odoethanol in

20

25

30

" ethyl methyl ketone under reflux within 18 hours into 3,5:dichloro-2- (2—hydroxy—eﬂmxy)—

benzaldehyde; MS (EI) m/z 234/236(M").

285.2°
In analogy to Example 1.1, 3,5-dichloro-2- (2-hydroxy-ethoxy)-benzaldehyde was reacted

‘with 4-amino-N-hydroxybenzamidine and benzyl isonitrile. There was obtained ethyl

(RS)-(3,5-dichloro-2-(2-hydroxy-ethoxy)-phenyl]- [4-(N-hydroxycarbamumdoyl)-phenyl-
amino]-acetate; MS (ISP) m/z 442.3 (M+H)", 464.1 (M+Na)".

Example 286

In analogy to Example 75, ethyl (RS)-(3,5- dichloro-2-(2-hydroxy-ethoxy)-phenyl]-[4-(N-

~ hydroxycarbamimidoyl)-phenylamino]-acetate (see Example 285.2) was hydrolyzed with

lithinm hydroxide to. (RS)- [3,5-dichloro-2-(2-hydroxy-ethoxy)-phenyl]-[4-(N-hydroxy-

35

carbamimidoyl)-phenylamino]-acetic acid; the crude product was purified by chromato-
graphy, MS (ISP) m/z 414.2 (M+H)", 4363 (M+Na)".
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.Example 287

In analogy to Examiple 3, (RS)-[3,5-dichloro-2-(2-hydroxy-ethoxy)-phenyl]-[4-(N-

- hydroxycarbamimidoyl)-phenylamino]-acetic acid (see Example 286) was hydrogenated

with Raney-nickel to (RS)-(4-carbamimidoyl-phenylamino)-(3,5-dichloro-2-(2-hydroxy-
ethoxy)-phenyl]-acetic acid; MS (ISP) m/z 398.2 (M+H)", 420.2 (M+Na)".

Example 288
288.1 : S
In analogy to Example 12.1, 3,5-dichlorosalicylaldehyde was reacted with tert-butyl
bromoacetate in ethyl methyl ketone under reflux within 2 hours into tert-butyl (2,4-
dibromo-6-formyl-phenoxy)-acetate; MS (EI) m/z 394((M) 338/340 (M-tert.butyl).

288.2 :

In analogy to Example 1.1., tert-butyl (2,4-dibromo-6-formyl-phenoxy)-acetate was
reacted with 4-amino-N-hydroxybenzamidine and benzyl isonitrile. There was obtained-
ethyl (RS)-(3,5-dibromo-2-tert-butoxycarbonylmethoxy-phenyl)-[4-(N-
hydroxycarbamimidoyl)-phenylamino]-acetate. -

Example 289

In analogy to Example 75, ethyl (RS)-(3,5-dibromo-2-tert-butoxycarbonylmethoxy-
phenyl)-[4-(N-hydroxycarbamimidoyl)-phenylamino}-acetate (see Example 288.2) was
hydrolyzed with lithium hydroxide to (RS)-(3,5-dibromo-2-carboxymethoxy-phenyl)-[{4-
(N-hydroxycarbamimidoyl)-phenylamino]-acetic acid; MS (ISP) m/z 518.0 (M+H)", 540.1
(M+Na)*.

Example 290

‘In analogy to Example 3, (RS)-(3,5-dibromo-2-carboxymethoxy-phenyl)-[4-(N-hydroxy-

carbamimidoyl)-phenylamino}-acetic acid (see Example 289) was hydrogenated with

Raney-nickel to (RS)-(4-carbamimidoyl-phenylamino)-(3,5-dibromo-2-carboxymethoxy-

phenyl)-acetic acid; MS (ISP) m/z 502.0 (M+H)". . -
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Example 291
2911 -
In analogy to Example 12.1, 5-bromo-2 -hydroxy-3-methoxy—benzaldehyde was converted

~ with bromoethanol in DMF at 85°C wuthin 5 hours into 5-bromo-2-(2-hydroxy-ethoxy)-

3-methoxy-benzaldehyde; MS (EI) m/z 274/276 M".

291.2
In analogy to Example 1.1., 5-bromo-2- (2-hydroxy-ethoxy) 3-methoxy-benzaldehyde was

reacted with 4-aminobenzonitrile and toluene-4-sulphonylmethyl isocyanide using ethanol

in place of methanol. There was obtained éthyl (RS)-[5-bromo-2-(2-hydroxy-ethoxy)-3- -
methoxy-phenyl]-(4-cyano-phenylamino)-acetate; MS (ISP) m/z 449/451 (M+H)",
471/473 (M+Na)™.

©291.3

In analogy to Example 6.2, ethyl (RS)-[5-bromo-2- (2-hydroxy-ethoxy)-3-methoxy-

- phenyl]-(4-cyano-phenylamino)-acetate was converted in a Pinner reaction into ethyl

(RS)-[5-bromo-2-(2-hydroxy-ethioxy)-3-methoxy-phenyl]- (4-carbamimidoyl-
phenylamino)-acetate hydrochloride (1:1); MS (ISP) m/z 466/468 (M+H)*.

Example 292

In analogy to Example 75, ethyl (RS)-[5-bromo-2-(2-hydroxy-ethoxy)-3-methoxy-

phenyl]-(4-carbamimidoyl-phenylamino)-acetate hydrochloride (1:1) (see Example 291.3)
was hydrolyzed with lithium hydroxide to (RS)-[5-bromo-2-(2-hydroxy-ethoxy)-3-

" methoxy-phenyl]-(4-carbamimidoyl-phenylamino)-acetic acid; MS (ISP) m/z 438/440

(M+H)+
Example 293 '

A'solution of 5.0 g of 3,5-dichlorosalicylaldehyde in 50 ml of DMF was treated with 3.23 g
of potassium-tert.-butylate and 6.6 g of allyl iodide and stirred under argon at 65°C. After
2 hours the reaction mixture was concentrated, treated with ice-water and extracted with
ethyl acetate. The organic phases were dried over sodium sulphate and concentrated. The
residue was chrromatographed over silica gel and gave 5.5 g of 2-allyloxy-3,5-dichloro-

- benzaldehyde; MS (EI) m/z 230/232 M".
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293.2

In analogy to Example 1.1., 2-allyloxy-3,5- dlchloro-benzaldehyde was reacted with 4-
aminobenzonitrile and toluene-4-sulphonylmethyl isocyanide using ethanol in place of
methanol. There was obtained ethyl (RS)-(2-allyloxy-3,5-dichloro-phenyl)- (4—cyano-
phenylamino)-acetate; MS- (EI) m/z 404/406 M.

293.3

In analogy to Example 6.2, ethyl (RS)-(2-allyloxy-3,5-dichloro-phenyl)-(4-cyano-phenyl-
amino)-acetate was converted in a Pinner reaction into ethyl (RS)-(2-allyloxy-3,5-
dichloro-phenyl)-(4-carbamimidoyl-phenylamino)-acetate hydrochloride (1:1); MS (ISP)
m/z 422/424 (M+H)".

Example 294

In analogy to Example 75, ethyl (RS)-(2-allyloxy-3,5-dichloro-phenyl)-(4-carbamimidoyl-
phenylamino)-acetate hydrochloride (1:1) (see Example 293.3) was hydrolyzed with : '
lithium hydroxide to (RS)-(2-allyloxy-3,5-dichloro-phenyl)- (4-carbarmm1doyl-phenyl-
amino)-acetic acid; MS (ISP) m/z 394/396 (M+H)".

Example 295

A solution of 300 mg of ethyl (RS)-(2-allyloxy-3,5-dichloro-phenyl)- (4-carbamimidoyl-
phenylamino)-acetate hydrochloride (1:1) (see Example 293.3) in 5 ml of ethanol was
treated with hydrogen in ther presence of a catalytic amount of platinum dioxide for

45 minutes while stirring. The reaction mixture was suction filtered over Speedex. ‘The
filtrate was concentrated and gave 270 mg of ethyl (RS)-(4-carbamimidoyl-phenylamino)-
(3,5-dichloro-2-hydroxy-phenyl)-acetate hydrochloride (1:1); MS (ISP) m/z 382/384
(M+H)".

Example 296

In analogy to Example 75, ethyl (RS)-(4-ca:bamimidoyl-phenylan‘1ino)-(3,5-&ichloro-2-

hydroxy-phenyl)-acetate hydrochloride (1:1) (see Example 295) was hydrolyzed with

lithium hydroxide to (RS)-(4-carbamimidoyl-phenylamino)-(3,5-dichloro-2-hydroxy-
phenyl)-acetic acid; MS (ISP) m/z 354/356 (M+H)+.
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Example 297

A solution 0f 275 mg of ethyl (RS)-(2-allyloxy-3,5-dichloro-phenyl)-(4-carbamimidoyl-
phenylamino)-acetate hydrochloride (1:1) (see Example 293;.3) in 5 ml of ethanol was
hydrogenatedpin the presence of a catalytic amount of palladium on calcium carbonate for
30 minutes while stirring. The reaction mixture was suction filtered over Speedex. The |
filtrate was concentrated and gave, after chromatographic separation over silica gel, 210 mg
of ethyl (RS)-(4-carbamimidoyl-phenylamino)-(3,5- dxchlorOoz-propoxy-phenyl)-acetate
hydrochlonde (1:1), MS (ISP) m/z 424/426 (M+H)".

Example 298

In analogy to Example 75, ethyl (RS)-(4-carbamimidoyl-phenylamino)-(3,5-dichloro-2-
propoxy-phenyl)-acetate hydrochloride (1:1) (see Example 297) was hydrolyzed with

~ - lithium hydroxide to (RS)-(4-carbamimidoyl-phenylamino)-(3, 5-d1chloro-2—propoxy-

20
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30

35

: phenyl)—aceuc acid; MS (ISP) m/z 396/398 (M+H)+ :

Example 299
299.1
In analogy to Example 293.1, 3,5-dichlorosalicylaldehyde was converted with dxethylene
glycol in DMF at 100°C within 16 hours into 3,5-dichloro- 2-[2—(2-hydroxy—ethoxy)-
ethoxy]-benza]dehyde, MS (EI) m/z 278 (M), 190 (M-88).

In analogy to Emmple 1.1, 3,5-dichloro-2- [2-(2-hydroxy-ethoxy) ethoxy] -benzaldehyde
was reacted with 4-aminobenzonitrile and benzyl isonitrile using ethanol in place of

methanol. There was obtained ethyl (RS)-(4-cyano-phenylamino)-{3,5-dichloro-2-{2-(2-
hydroxy-ethoxy)-ethoxy] -phenyl}-acetate; MS (ISP) m/z 453.2 (M+H)®, 475,.2 (M+Na)".

299.2

In analogy to Example 6.2, ethyl (RS)-(4-cyano-phenylamino)-{3,5-dichloro-2-[2-(2-
hydroxy-ethoxy)-ethoxy]-phenyl}-acetate was converted in a Pinner reaction into ethyl
(RS)-(4-carbamimidoyl-phenylamino)-{3,5-dichloro-2-[2-(2-hydroxy-ethoxy)-ethoxy]-
phenyl}-acetate hydrochloride; MS (ISP) m/z 470.2 (M+H)", 492.2 (M+Na)™.
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.Example 300

In analogy to Example 75, ethyl (RS)-(4-carbamimidoyl-phenylamino)-{3,5-dichloro-2-
[2-(2-hydroxy-ethoxy)-ethoxy}-phenyl}-acetate hydrochloride (see Example 299.3) was
hydrolyzed with lithium hydroxide to.(RS)-(4-carbamimidoyl-phenylamino)-{3,5-
dichloro-2-{2-(2-hydroxy-ethoxy)-ethoxy]-phenyl}-acetic acid; MS (ISP) m/z 442.3
(M+H)", 464.3 (M+Na)".

" Example
301.1 | |
In analogy to Example 293.1, 5-bromo-3-ethyl-salicylaldehyde (Reg.No. 57704-12-8) was
converted with 2-iodoethanol in DMF at 80°C within 6 hours into 5-bromo-3-ethyl-2-(2-
hydroxy-ethoxy)-benzaldehyde; MS (ISN) m/z 451.0 (M-H)™.

301.2 : - :

In analogy to Example 1.1., 5-bromo-3-ethyl-2-(2-hydroxy-ethoxy)-benzaldehyde was )
reacted with 4-aminobenzonitrile and beﬁzyl isonitrile using ethanol in place of methanol.
There was obtained ethyl (RS)-[5-bromo-3-ethyl-2-(2-hydroxy-ethoxy)-phenyl]-(4- -
cyano-phenylamino)-acetate; MS (ISP) m/z 449.3 (M+H)", 471.0 (M+Na)".

3013 -

In analogy to Example 6.2, ethyl (RS)-[5-bromo-3-ethyl-2-(2-hydroxy-ethoxy)-phenyl]-
(4-cyano-phenylamino)-acetate was converted in 2 Pinner reaction into ethyl (RS)-[5-
bromo-3-ethyl-2-(2- -hydroxy-ethoxy)-phenyl]- (4-carbamun1doyl—phenylammo)-acetate
hydrochloride; MS (ISP) m/z 464.3.466.3 (M+H)".

Example 302

In analogy to Example 75, ethyl (RS)-[5-bromo-3-ethyl-2-(2-hydroxy-ethoxy)-phenyl}-(4-
carbamimidoyl-phenylamino)-acetate hydrochloride (see Example 301.3) was hydrolyzed

~ with lithium hydroxide to (RS)-[5-bromo-3-ethyl-2-(2-hydroxy-ethoxy)-phenyl}-(4-
~ carbamimidoyl-phenylamino)-acetic acid; MS (ISP) m/z 436.2; 438.3 (M+H)*, 458.3,

460.4 (M+Na)".
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Example 303
303.1
In analogy to Example 293.1, 3-bromo-5-chloro-salicylaldehyde was converted with 2-
iodo-O-tetrahydropyranylethanol (Reg.No. 96388-83-9} in DMF at 80°C within 4 hours
into (RS)-3-bromo-5-chloro-2-[2-(tetrahydro-pyran-2-yloxy)-ethoxy)-benzaldehyde; MS
(EI) m/z 362 (M), 261 (M-99). - S

303.2
In analogy to Example 1.1., (RS)-3-bromo-5-chloro-2-2-(tetrahydro-pyran-2-yloxy)-
ethoxy]-benzaldehyde was reacted with 4-aminobenzonitrile and benzyl isonitrile using

- ethanol in place of methanol. There was obtained ethyl (RS)-[3-bromo-5-chloro-2-(2-

" hydroxy-ethoxy)-phenyl}-(4-cyano-phenylamino)-acetate; MS (EI) m/z 454 (M), 379 (M-

15

75,). :

303.3 ' - o - - : g S
In analogy to Example 6.2 ethyl (RS)'-[3-bromo-5-chloro-2-(2_—hydroxy-ethoxy)-phenyl]-

o (4-cyaﬁo-;pheny1amino)_-_acetate'was converted in a Pinner reaction into ethyl (RS)-[3-

20

25

30

35

bromo-5-chloro-2-(2-hydroxy-ethoxy)-phenyl}-(4-carbamimidoyl-phenylamino)-acetate
hydrochloride converted, MS (ISP) m/z 472.0 (M+H)", 494.0 (M+Na)™.

Example 304

In analogy to Example 75, ethyl (RS)-[3-brox_no-5-ch_loro-2-(Z-hydroky-ethoxy)--phenyl]-
(4-carbamimidoyl-phenylamino)-acetate hydrochloride (see Example 303.3) was
hydrolyzed with lithium hydroxide to (RS)- [3-bromo-5-¢hl_oro-2-(2-hydroxy-ethoxy)-
phenyl]-(4-carbamimidoyl-phenylamino)-acetic acid; MS (ISP) m/z 442/444.2 (M+H)",
464/466.1 (M+Na)®.

. _ Example 305 .
305.1 o | o
In analogy to Example 293.1, 5-chloro-6-hydroxy-m-anisaldehyde (Reg.No. 90110-33-1)
was converted with 2-iodoethanol in DMF at 70°C within 3 hours into 3-chloro-2-(2-
hydroxy-ethoxy)-5-methoxy-benzaldehyde; MS (EI) m/z 230 M",

305.2
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In analogy to Example 1.1., 3-chloro-2-(2-hydroxy-ethoxy)-5-methoxy-benzaldehyde was
reacted with 4-aminobenzonitrile and toluene-4-sulphonylmethyl isocyanide using ethanol
in place of methanol. There was obtained ethyl (RS)-[3-chloro-2-(2-hydroxy-ethoxy)-5-
‘methoxy-phenyl]- (4-cyano-pheny1am1no)-acetate, MS (ISP) m/z 405 (M+H)", 427
(M-+Na)™. '

305.3

In analogy to Example 6.2, ethyl (RS)-[3-chloro-2-(2-hydroxy-ethoxy)-5-methoxy-
phenyl]-(4-cyano-phenylamino)-acetate was converted in a Pinner reaction into ethyl
(RS)-(4-carbamimidoyl-phenylamino)-[3-chloro-2-(2-hydroxy-ethoxy)-5-methoxy-
phenyl]-acetate hydrochloride (1:1); MS (ISP) m/z 422 (M+H)".

Example 306

In analogy to Example 75, ethyl (RS)-(4-carbamimidoyl-phenylamino)-[3-chloro-2-(2-
hydroxy-ethoxy)-5-methoxy-phenyl]-acetate hydrochloride (1:1) (see Example 305.3) was . ..
hydrolyzed with lithium hydroxide to (RS)-(4-carbamimidoyl-phenylamino)-[3-chloro-2- -
(2-hydroxy-ethioxy)-5-methoxy-phenyl]-acetic acid; MS (ISP) m/z 394 (M+H)".

Example 307
307.1

In analogy to Example 293.1, 3,5-dichlorosalicylaldehyde was converted with 2-iodo-
acetamide in DMF at 70°C within 4 hours into 2-(2 4-d1chloro-6-formyl-phenoxy)— :
acetamide; MS (EI) m/z 247 (M),189 (M-58).

307.2

In analogy to Example 1.1., 2-(2,4-dichloro-6-formyl-phenoxy)-acetamide was reacted
with 4-aminobenzonitrile and benzyl isonitrile. There was obtained methyl (RS)-(2-
carbamoylmethoxy-3,5-dichloro-phenyl)-(4-cyano-phenylamino)-acetate; MS (ISP) m/z
408.2 (M+H)", 430.3 (M+Na)".

307.3

In analogy to Example 6.2, methyl (RS)-(2-carbamoylmethoxy-3,5-dichloro-phenyl)-(4-
cyano-phenylamino)-acetate converted in a Pinner reaction into methyl (RS)-(4-carbam-
imidoyl-phenylamino)-(2-carbamoylmethoxy-3,5-dichloro-phenyl)-acetate
hydrochloride; MS (ISP) m/z 425.4 (M+H)", 427.1 (M+Na)™.
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Example 308

In analogy to Example 75, methyl (RS)-(4—carbamimi_doyl-ph§nylamiﬁo)—(2-carbamoyl-
methoxy-3,5-dichloro-phenyl)-acetate hydrochloride (see Example 307.3) was hydrolyzed
with lithium hydroxide to (RS)-(4-carbamimidoyl-phenylamino)-(2-carbamoylmethoxy-
3,5-dichloro-phenyl)-acetic acid; MS (ISP) m/z 411.3 (M+H)™.

s . Example309 -
309.1. . o : o :
In analogy to Example 293.1, 3,5-dichlorosalicylaldehyde was converted with 2-chloro-
N,N-dimethylacetamide in DMF at 100°C within 3 hours into 2—(2,4-&ichloro—6—f6rmyl—
phenoxy)-N,N-dimethyl-acetamide; MS (EI) m/z 275, (M),240 (M-CI).

3092 . _ T

In analogy to Example 1.1., 2-(2,4-dichloro-6-formyl-phenoxy)-N,N-dimethyl-acetamide -
was reacted with 4-aminobenzonitrile and benzyl isonitrile. There was obtained methyl
(RS)-(4-cyano-phenylamino)-(3,5-dichloro-2-dimethylcarbamoyimethoxy-phenyl)-.
acetate; MS (EI) m/z 435 (M), 376 (M-59]).

309.3 . . :
In analogy to Example 6.2, methyl (RS)-(4-cyano-phenylamino)-(3,5-dichloro-2-

-dimethylcarbamoylmethoxy-phenyl)-acetate was converted in a Pinner reaction into -

methyl (RS)-(4-carbamimidoyl-phenylamino)-(3,5-dichloro-2-

.dimethylcarbamoylmetl'nqu-phenyl)-acetate hydrochloride; MS (ISP) m/z 453.4 (M+H)",

475,.2 (M+Na)*.

Example 310

In analogy to Example 75, methyl (RS)-(4-carbamimidoyl-phenylamino)-(3,5-dichloro-2-
dimethylcarbamoylmethoxy-phenyl)-acetate hydrochloride (see Example 309.3) was
hydrolyzed with lithium hydroxide to (RS)-(4-carbamimidoyl-phenylamino)-(3,5-
dichloro-2-dimethylcarbamoylmethoxy-phenyl)-acetic acid; MS (ISP) m/z 439.3 (M+H)*,
461.1 (M+Na)". | -

Example 311
3111
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In analogy to Example 293.1, 3,5-dichlorosalicylaldehyde was converted with 2-chloro-N-
cyclopropylacetamide in DMF at 100°C within 4 hours into N-cyclopropyl-2-(2,4-
dichloro-6-formyl-phenoxy)-acetamide; MS (ISP) m/z 288.1 (M+H)*, 310.0 (M+Na)".

311.2

In analogy to Example 1.1., N-cyclopropyl-2-(2,4-dichloro-6-formyl-phenoxy)-acetamide
was reacted with 4-aminobenzonitrile and benzyl isonitrile. There was obtained methyl
(RS)-(4-cyano-phenylamino)-(3,5-dichloro-2-cyclopropylcarbamoylmethoxy-phenyl)-
acetate; MS (ISP) m/z 448.31 (M+H)", 470.3 (M+Na)*.

3113 -

In analogy to Example 6.2, methy! (RS)-(4-cyano-phenylamino)-(3,5-dichloro-2-cyclo-
propylcarbamoylmethoxy-phenyl)-acetate was converted in a Pinner reaction into methyl
(RS)-(4-carbamimidoyl-phenylamino)-(3,5-dichloro-2-cyclopropylcarbamoylmethoxy-
phenyl)-acetate hydrochloride; MS (ISP) m/z 465.2 (M+H)", 487.2 (M+Na)*.

Example 312

In analogy to Example 75, methyl (RS)-(4-carbamimidoyl-phenylamino)-(3,5-dichloro-2-
cyclopropylcarbamoylmethoxy-phenyl)-acetate hydrochloride (see Example 311.3) was -
hydrolyzed with lithium hydroxide to (RS)-(4-carbamimidoyl-phenylamino)-(3,5-
dichloro-2-cyclopropylcarbamoylmethoxy-phenyl)-acetic acid; MS (ISP) m/z 451.3 -
(M+H)+.- . . R .

. " Example 313
313.1

61 mg of potassium chlorate and 0.5 ml of a 2.5% osmium tetroxide solution in tert.-
butanol were added to a solution of 202 mg of ethyl (RS)-(2-allyloxy-3,5-dichloro-
phenyl)-(4-cyano-phenylamino)-acetate (see Example 293.2) in 5 ml of acetone and 1.5 ml
of water. The reaction mixture was stirred for 16 hours at room temperature, then
concentrated. and extractedwith ice-water/chloroform. The organic phases were
concentrated and the residue was chromatographed over silica gel. There were obtained
170 mg of a mixture of ethyl (RS)- and (SR)-(4-cyano-phenylamino)-[3,5-dichloro-2-
[(RS)-2,3-dihydroxy-propoxy]-phenyl]-acetate; MS (ISP) m/z 439/441 (M+H)*, 461/463
(M+Na)*.
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313.2

In analogy to Example 6.2, a2 mixture of ethyl (RS)- and (SR)- (4-cyano-phenylam1no)-
[3,5-dichloro-2-[(RS)-2,3-dihydroxy-propoxy]-phenyl]-acetate was converted in a Pinner
reaction into a mixture of ethyl (RS)- and (SR)-(4-carbamiinidoyl-phenylamino)-[3 5-
dichloro-2-{(RS)-2,3-dihydroxy-propoxy]-phenyl]-acetate hydrochloride (1:1); MS (ISP)
m/z 456/458 (M+H)".

Example 314

In analogy to Example 75, a mixture of ethyl (RS)- and (SR)-(4-carbamimidoyl?phenyl-

~ amino)-[3,5-dichloro-2-[(RS)-2,3- dihydroxy-propoxy]-phenyl]-acetate hydrochloride
- (1:1) (see Example 311.3) was hydrolyzed with lithium hydroxide to a mixture of (RS)- and

(SR)- (4—carbam1m1doyl-pheny1ammo) [3,5-dichloro-2-[(RS)-2,3- dxhydroxy -propoxy}-

phenyl]-acetic acid; MS (ISP) m/z 428/430 (M+H)".

315 1
In analogy to Example 12.1, was 3. 5 dlbromosahcylaldehyde was converted thh iodo-

~ ethanol in ethyl methyl ketone under reflux within 18 hours into 3,5-dibromo-2-(2-

hydroxy-ethoxy)-benzaldehyde; MS (EI) m/z 324 (M), 280 (M-44).

3152

- In analogy to Example 1.1.,,3,5- dibromo-2-(2 hydroxy—emoxy)-benzaldehyde was reacted
~ with 4-aminobenzonitrile and benzyl isonitrile using ethanol in place of methanol. There

was obtained ethyl (RS)-(4-cyano-phenylamino)-[3,5-dibromo-2-(2-hydroxy-ethoxy)-
phenyl]-acetate. :

3153 S : :

In analogy to Example 1.2., ethyl (RS)-(4-cyano-phenylamino)-[3,5-dibromo-2-(2-
hydroxy-ethoxy)-phenyl]-acetate was hydrolyzed with lithium hydroxide to (RS)-(4-
cyano-phenylaminé)-{3,5-dibromo-2-(2- hydroxy-ethoxy)-phenyl] -acetic acid; MS (ISN)
m/z 469.0 (M-H)", 425.1(M-CO,). :

3154
In analogy to Example 6.2, (RS)-(4-cyano-phenylamino)-(3, 5-d1bromo-2 (2-hydroxy-
ethoxy)-phenyl}-acetic acid was converted in a Pinner reaction into methyl (RS)- 4-
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carbamimidoyl-phenylamino)-[3,5-dibromo-2-(2-hydroxy-ethoxy)-phenyl]-acetate
hydrochloride; MS (ISP) m/z 502.1 (M+H)".

- Example 316 -

In analogy to Example 75, methyl (RS)-(4-carbamimidoyl-phenylamino)-[3,5-dibromo-2-
(2-hydroxy-ethoxy)-phenyl]-acetate hydrochloride (see Example 315.4) was hydrolyzed
with lithium hydroxide to (RS)-(4-carbamimidoyl-phenylamino)-[3,5-dibromo-2-(2-
hydroxy-ethoxy)-phenyl)-acetic acid; MS (ISP) m/z 488.1 (M+H)*, 510.1 (M+Na)™.

Example 317
317.1

In analogy to Example 293.1, 5-chloro-3-ethyl-salicylaldehyde was converted with 2-
iodoethanol at 75°C within 6 hours into 5-chloro-3-ethyl-2-(2-hydroxy-ethoxy)-
benzaldehyde; MS (EI) m/z 228 (M), 210 (M-H,0).

317.2 : S

In apalogy to Example 1.1., 5-chloro-3-ethyl-2-(2-hydroxy-ethoxy)-benzaldehyde was
reacted with 4-aminobenzonitrile and benzyl isonitrile. There was obtained methyl (RS)-
[5-chloro-3-ethyl-2-(2-hydroxy-ethoxy)-phenyl]- -(4-cyano-phenylamino)-acetate; MS
(ISP) m/z 389.3 (M+H)", 411.3 (M+Na)

3173

* In analogy to Example 6.2, methyl (RS)-[5-chloro-3-ethyl-2-(2- hyd.roxy—ethoxy)-phenyl]

(4-cyano-phenylamino)-acetate was converted in a Pinner reaction into (RS)-(4-carbam- -
imidoyl-phenylamino)-[5-chloro-3-ethyl-2-(2-hydroxy-ethoxy)-phenyl} -acetate hydro-
chloride; MS (ISP) m/z 406.4 (M+H)*.

Example 318

In analogy to Example 75, methyl (RS)-(4-carbamimidoyl-phenylamino)-{5-chloro-3-
ethyl-2-(2-hydroxy-ethoxy)-phenyl]-acetate hydrochloride (see Example 338.3) was- ,
hydrolyzed with lithium hydroxide to (RS)-(4-carbamimidoyl-phenylamino)-{5-chloro-3- !
ethyl-2-(2-hydroxy-ethoxy)-phenyl}-acetic acid; MS (ISP) m/z 392.2 (M+H)", 414.3 :
(M+Na)*.
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Example 319
319.1 o
In analogy to Example 18.1, 5-chloro-3-iodo-salicylaldehyde was converted with
diisopropyl azodicarboxylate (DIAD) and 2-benzyloxyethanol in a Mitsonobu reaction
into 2-(2-benzyloxy-ethoxy)-5-chloro-3-iodo-benzaldehyde; MS (EI) m/z 416 (M), 198
(M-H,0).

319.2 . : ' - : : L

In analogy to Example 1.1., 2-(2-benzyloxy-ethoxy)-5-chloro-3-iodo-benzaldehyde was
reacted with 4-aminobenzonitrile and toluene-4-sulphonylmethyl isocyanide. There was
obtained methyl (RS)-{2-(2-benzyloxy-ethoxy)-5-chloro-3-iodo-phenyl}-(4-cyano-
phenylamino)-acetate, MS (EI) m/z 576 (M), 517 (M-COOCH;).

319.3

In analogy to Example 6.2, methyl (RS)-[2-(2-benzyloxy-ethoxy)-5-chloro-3-iodo-

phenyl]-(4-cyano-phenylamino)-acetate was converted in a Pinner reaction into methyl

~ (RS)-[2-(2-benzyloxy-ethoxy)-5-chloro-3-iodo-phenyl} - (4-¢arbamimidoyl-

phenylamino)-acetate hydrochloride; MS (ISP) m/z 594.1 (M+H)*, 615.9 (M+Na)*. -

" Example 320

In analogy to Example 75, methyl (RS)-[2-(2-benzyloxy-ethoxy)-5-chloro-3-iodo-phenyl}-
(4-carbamimidoyl-phenylamino)-acetate hydrochloride (see Example 319.3) was-
hydrolyzed with lithium hydroxide to (RS)-[2-(2-benzyloxy-ethoxy)-5-chloro-3-iodo-
phenyl]-(4-carbamimidoyl-phenylimino)-acetic acid; MS (ISP) m/z 580.0 (M+H)", 601.9

(M+Na)".

Example 321
321.1 - : '
In analogy to Example 293.1, 5-chloro-3-iodo-salicylaldehyde (Reg.No. 215124-03-1) was
converted with 1-(tert-butyldimethylsilyloxy)-2-iodoethane (Reg.No. 101166-65-8) in
dimethylacetamide at 60°C within 6 hours into 2-[2-(tert-butyl-dimethyl-silanyloxy)-
ethoxy]-5-chloro-3-iodo-benzaldehyde; MS (EI) m/z 439 (M-1), 383 (M-t-butyl).
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321.2

In analogy to Example 1.1,, 2-[2—(tert-butyl-dmethyl-sﬂanyloxy)-ethoxy] -5-chloro-3-
iodo-benzaldehyde was reacted with 4-aminobenzonitrile and toluene-4-sulphonylmethyl
isocyanide. There was obtained methyl (RS)-[5-chloro-2-(2-hydroxy-ethoxy)-3-iodo-
phenyl]-(4-cyano-phenylamino)-acetate, MS (EI) m/z 486 (M+1), 427 (M-COOCH;).

321.3

In analogy to Example 6.2 methyl (RS)-[5-chloro-2-(2-hydroxy-ethoxy)- 3-xodo-pheny1]
(4-cyano-phenylamino)-acetate was converted in a Pinner reaction into methyl (RS)-(4-
carbamimidoyl-phenylamino)-[5-chloro-2-(2-hydroxy-ethoxy)-3-iodo-phenyl] -acetate
hydrochloride; MS (ISP) m/z 504.1 (M+H)"

Example 322

In analogy to Example 75, methyl (RS)-(4-carbamimidoyl-phenylamino)-{5-chloro-2-(2-
hydroxy-ethoxy)-3-iodo-phenyl]-acetate hydrochloride (see Example 321.3) was
hydrolyzed with lithium hydroxide to (RS)-(4-carbamimidoyl-phenylamino)-[5-chloro-2-
(2-hydroxy-ethoxy)-3-iodo-phenyl] -acetic acid; MS (ISP) m/z 490.2 (M+H)", 512.1 -
(M+Na)™. :

Example 323 -
3231 : X
A solution of 119.9 ml of 2-ethylphenol in 500 ml of chlorobenzene was treatedwith 126.9
g of iodine and 134.5 g of copper(II) chloride and stirred under reflux for 5.5 hours. After
cooling the reaction mixture was filtered and the residue was washed with methylene -
chloride. The combined filtrates were washed with aqueous sodium thiosulphate solution
and ice-water. The organic phases were dried over sodium sulphate and concentrated. The
residue was crystallized from hexane and gave 79.3 g of 2-ethyl-4-iodo-phenol. The
mother liquor was chromatographed over silica gel and gave a further 41 g of 2-ethyl-4-
iodo-phenol; MS (EI) m/z 248 (M)..

323.2

A solutxon of 19.5 g of 2-ethyl-4—10do phenol in 150 ml of DMF was treated portionwise at
0°C over 15 minutes with 9.37 g of potassium tert.-butylate versetzt and the mixture was
stirred for 30 minutes. Then, about 100 ml of solvent were removed in a high vacuum.
The residue was treated dropwise at 0°C over 1 hour with 12.66 g of chloromethyl methy!
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ether and then poured into ice-water and extracted with ether-hexane (1:2). The organic
phases were washed with sodium chloride solution and water and concentrated. The
residue was chromatographed over silica gel and gave 21.8 g of 2-ethyl-4-iodo-1-methoxy-
methoxy-benzene; MS (EI) m/z 292 (M).

. 3233

A solution of cyclopropylmagnesium bromide, freshly prepared from 2.49 g of magnesium

and 13.3 g of cyclopropyl bromide in 40 ml of THF, was treated with 1.2 g of bistriphenyl-
. phosphine-nickel chloride and at 35-45°C within 20 minutes with a solution of 20.8 g of 2-

ethyl-4-iodo-1-methoxymethoxy-benzene in 40 ml of toluene. After stirring for 2 hours
the reaction mixture was poured into aqueous ammonium chloride solution and extracted

‘with ether. The organic phases were washed with water, saturated aqueous sodium

bicarbonate solution and sodium chloride solution, dried over magnesium sulphate and

~ concentrated. The residue was chromatographed over silica gel and gave 12.7 g of 4-
_cyclopropyl-2-ethyl-1-methoxymethoxy-benzene; MS (EI) m/z 206 (M), 176 (M-CH;0). -

A solution of 12.0 g of 4-cyclopropyl-2-ethyl-1-methoxymethoxy-benzene in 240 ml of 2N

- acetic acid was stirred for 24 hours at 90°C: The reaction mixture was poured into ice-

water and extracted with dichloromethane. “The organic phases were washed with water,

‘saturated aqueous sodium bicarbonate solution and sodium chloride solution, dried over .

magnesiurm sulphate and concentrated. The residue was chromatographed over silica gel

" and gave 8.7 g of 4-cyclopropyl-2-ethyl-phenol; MS (EI) m/z 162 (M), 147 (M-CH).

323.5-
In analogy to Example 89.1, 4-cyclopropyl-2-ethyl-phenol was formylated to 5-
cyclopropyl-3-ethyl-2-hydroxy-benzaldehyde; MS (EI) m/z 190 (M), 175, (M-CHs).

13236

In analogy to Example 293.1, 5-cyclopropyl-3-ethyl-2-hydroxy-benzaldehydewas
converted with 2-iodoethanol at 60°C within 6 hours into 5-cyclopropyl-3-ethyl-2-(2-
hydroxy-ethoxy)-benzaldehyde; MS (EI) m/z 234 (M), 216 (M-H;0).

3237 .
In analogy to Example 1.1., 5-cyclopropyl-3-ethyl-2-(2-hydroxy-ethoxy)-benzaldehyde
was reacted with 4-aminobenzonitrile and benzyl isonitrile. There was obtained methyl
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(RS)-(4-cyano-phenylamino)- [5-cyclopropyl-3-ethyl-2-(2-hydroxy-ethoxy)-phenyl]-
acetate; MS (ISP) m/z 395.4 (M+H)", 417.4 (M+Na)*,

323.8

In analogy to Example 6.2, methyl (RS) (4—cyano-phenylammo) [5—cyclopropyl-3-ethyl -2-
(2-hydroxy-ethoxy)-phenyl]-acetate was converted in a Pinner reaction into (RS)-(4-
carbamimidoyl-phenylamino)-[5-cyclopropyl-3-ethyl-2-(2-hydroxy-ethoxy)-phenyl]-
acetate hydrochloride; MS (ISP) m/z 412.2 (M+H)".

.Example 324

In analogy to Example 75, methyl (RS)-(4-carbamimidoyl-phenylamino)-(5-cyclopropyl-
3-ethyl-2-(2-hydroxy-ethoxy)-phenyl]-acetate hydrochloride (see Example 336.3) was
hydrolyzed with lithium hydroxide to (RS)-(4-carbamimidoyl-phenylamino)-[5-cyclo-
propyl-3-ethyl-2-(2-hydroxy-ethoxy)-phenyl] -acetic acid; MS (ISP) m/z 398.4 (M+H) s
420.4 (M+Na)*. S

. Example325
325 1 : :
In analogy to Example 293.1, 5-bromo-3-ethyl-salicylaldehyde (Reg.No. 57704~ 12-8) was

converted with 2-iodoacetamide in dimethylacetamide at 40°C within 2 hours into 2-(4-
bromo-2-ethyl-6-formyl-phenoxy)-acetamide; MS (EI) m/z 285 (M), 241 (M-CONH,).

325.2

In analogy to Example 1.1 2—(4-bromo-2-ethyl 6~ formyl—phenoxy)-acetamde was reacted
with 4-aminobenzonitrile and benzyl isonitrile. There was obtained methyl (RS)-(5-
bromo-2-carbamoylmethoxy-3-ethyl-phenyl)-(4-cyano-phenylamino)-acetate; MS (ISP)
m/z 446.2 (M+H)", 468.1 (M+Na)".

- Example 326

In analogy to Example 75, methyl (RS)-(5-bromo-2-carbamoylmethoxy-3-ethyl-phenyl)-
(4-carbamimidoyl-phenylamino)-acetate hydrochloride (see Example 325.3) was
hydrolyzed with lithium hydroxide to (RS)-(5-bromo-2-carbamoylmethoxy-3-ethyl-
phenyl)-(4-carbamimidoyl-phenylamino)-acetic acid; MS (ISP) m/z 449, 451.3 (M+H)",
471.1 (M+Na)*.
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Example 327
327.1

In analogy to Example 18.1, 5-chloro-3-iodo-salicylaldehyde was converted with
diisopropyl azodicarboxylate (DIAD) and ethyl 2-hydroxymethacrylate in a Mitsonobu
reaction into 2-(4-chloro-2-formyl- 6—lodo-phenoxy)-ethyl 2-methyl acrylate, MS (EI) m/z
394 (M), 281 (M-113).

- 327.2

In analogy to Example 1.1., 2-(4-chloro-2-formyl-6-iodo-phenoxy)-ethyl 2-methyl-
acrylate was reacted with 4-aminobenzonitrile and toluene-4-sulphonylmethyl isocyanide.

- -There was obtained 2-{4-chloro-2-((4-cyano-phenylamino)- meﬂloxycarbonylAmethyl] -6-
* iodo-phenoxy}-ethyl (RS)-Z-methyl-acrylate, MS (ISP) m/z 555.1 (M+H) 576.9

(M+Na)

3273

. 1,99 g of allyitributyltin and 0.35 g of tetrakis(triphenylphosphine)palladium were added

to a solution of 1.66 g of 2-{4-chloro-2-[(4-cyano-phenylamino)-methoxycarbonyl-

" 'methyl]-6-iodo-phenoxy}-ethyl (RS)-Z-’methyl-acrﬂéte in 15 ml of absolutem"

30

dimethylacetamide and the mixture was stirred at 90°C for 2.5 houts. Then, the mixture
was concentrated in a high vacuum. The residue was treated with ice-water and extracted
with ethyl acetate. The organic phases were washed with sodium chloride solution and
water and concentrated. The residue was chromatographed over silica gel and gave 1.3 g of

2-{2-allyl-4- chloro—6-[(4-cyano-phenylarmno)-methoxycarbonyl-methyl]-phenoxy}-ethyl

' (RS)-Z-methyl-acrylate

13274

In analogy to Example 6. 2, was 2-{2-a11yl-4-chloro-6-[ (4-cyano-phenylaxmno)-methoxy—
carbonyl-methyl]-phenoxy}-ethyl (RS)-2-methyl-acrylate was converted in a Pinner
reaction into 2-{2-allyl-6-[(4-carbamimidoyl-phenylamino)-methoxycarbonyl-methyl]-4-
chloro-phenoxy}-ethyl (RS)-2- methyl-acrylate hydrochlonde, MS (ISP) m/z 486.3
(M+H)". -
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Example 328

'In analogy to Example 75, 2-{2-allyl-6- [(4-carbamimidoyl-phenylamino)-methoxy-

carbonyl-methyl]-4-chloro-phenoxy}-ethyl (RS)-2-methyl-acrylate hydrochloride (see
Example 327.3) was hydrolyzed with lithium hydroxide to (RS)-[3-allyl-5-chloro-2-(2- -
hydroxy-ethoxy)-phenyl]-(4-carbamimidoyl-phenylamino)-acetic acid; MS (ISP) m/z
404.4 (M+H)", 426.4 (M+Na)".

Example 329

329.1

A solution of 30.0 g of 5-ethyl-salicylaldehyde (Reg.No. 52411-35-5) in 500 ml of DMF was
treated with 36.0 g of sodium iodide and 67.6 g of Chloroamine T and stirred for one hour
at room temperature. The reaction mixture was concentrated in a high vacuum, poured
into ice-water, made acid with 2N hydrochloric acid and extracted with ethyl acetate. The )
organic phases were washed with aqueous sodium thiosulphate solution, saturated sodium
chloride solution and ice-water, dried over sodium sulphate and concentrated. The residue
was taken up in ether-hexane (1:1) and filtered. The filtrate was concentrated and gave .-
45.8 gof 5-ethyl-z—hydroxy-3-iodo-benzaldehyde; MS (EI) m/z 276 M".

329.2

In analogy to Example 18.1, 5-ethyl-2-hydroxy-3-iodo-benzaldehyde was converted with
DIAD and 2-benzyloxyethanol in a Mitsonobu reaction into 2-(2-benzyloxy-ethoxy)-5-
ethyl-3-iodo-benzaldehyde; MS (EI) m/z 410 M™.

329.3 ' .

In analogy to Example 1.1., 2-(2-benzyloxy-ethoxy)-5-ethyl-3-iodo-benzaldehyde was
reacted with 4-aminobenzonitrile and toluene-4-sulphonylmethyl isocyanide using ethanol
in place of methanol. There was obtained ethyl (RS)-[2-(2-benzyloxy-ethoxy)-5-ethyl-3-
iodo-phenyl]-(4—cyano-phenylamiho)-acetate; MS (ISP) m/z 585 (M+H)".

329.4

A solution of 7.1 g of ethyl (RS)-[2-(2-benzyloxy-ethoxy)-5-ethyl-3-iodo-phenyl]-(4-
cyano-phenylamino)-acetate in 50 ml of dichloromethane was treated with 7.29 g of
iodotrimethylsilane. After 12 hours at room temperature the same amount of iodo-
trimethylsilane was added and the mixture was stirred for 18 hours at room temperature.
Then, ethanol was added. The reaction mixture was concentrated, poured on to ice/
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aqueous sodium bisulphite solution and extracted with ethyl acetate. The organic phases
were washed with aqueous sodium hydrogen carbonate solution and ice-water, dried over
sodium sulphate and concentrated. Crystallization of the. residue gave 3.8 g of ethyl (RS)-

(4-cyano-phenylamino)-[5-ethyl-2-(2- -hydroxy-ethoxy)- 3-1odo-pheny1]-acetate
. Chromatography of the mother liquor on silica gel gave an addltlonal 1.83 g of product; .

MS (ISP) m/z 495 (M+H)", 517 (M+Na)

3295

- In analogy to Example 293.3, ethyl (R_S)-_(4-cyano-phenylamino)-[5-ethyl_-2-(2-hydroxy-

ethoxy)-3-iodo-phenyl]-acetate was converted with allyltributyltin and tetrakis(triphenyl-
phosphine)palladium in a Stille reaction into ethyl (RS)-[3-allyl-5-ethyl-2-(2-hydroxy-
ethoxy)-phenyl}-(4-cyano-phenylamino)-acetate; MS (ISP) m/z 409 (M+H)".

329 6

In analogy to Example 6.2; ethyl (RS) [3-allyl-5-ethyl-2- (Z-hydroaq-ethoxy)-phenyl] -(4- -

cyano-phenylamino)-acetate was converted in a Pinner:reaction into ethyl (RS)-[3-allyl-5-

o ,ethyl-z-(2-hydroxy—ethoxy)—phenyl] (4—carbamxm1doyl-pheny1ammo)-acetate hydro-
+ ., chloride; MS (ISP) m/z 426 (M+H)".

20
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e 33

In analogy to Example 75, ethyl (RS)-[3-allyl-5-ethyl-2-(2-hydroxy-ethaxy)-phenyl]-(4-

carbamimidoyl-phenylamino)-acetate hydrochloride _(sé_e Example 329.3) was hydrolyzed
with lithium hydroxide to (RS )-{3-allyl-5-ethyl-2-(2-hydroxy-ethoxy) -phenyl]-(4-carbam-
i_midoyl-phepyla_mino)—acetic acid; MS (ISP) m/z 398 (M+H)‘_“.

Exémpl‘e 331 |

' "331 1

In analogy to Bxample 293 1, 3,5- duodosallcylaldehyde was converted with 2-iodo-O-

tetrahydropyranylethanol (Reg.No. 96388-83-9) in DMF at 80°C within 6 hours into (RS)-

3,5-diiodo-2-[2-(tetrahydro-pyran-2-yloxy)-ethoxy}-benzaldehyde; MS (EI) m/z 502 M.

331.2
In analogy to Example 1 1., (RS)- -3,5- -dijodo-2- [2—(tetrahydro-pyran-2 yloxy) ethoxy]

_benzaldehyde was reacted with 4-am1nobenzomtnle and toluene-4-sulphonylmethyl
' 1socyan1de There was obtained methyl (RS)- (4—cyano-phenylarmno) [2 (2-hydroxy-

ethoxy)-3,5-diiodo-phenyl]-acetate, MS (ISP) m/z 579 (M+I-I)+
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In analogy to Example 6.2, methyl (RS)-(4-cyano-phenylamino)- [2—(2-hydroxy-ethoxy)-
3,5-diiodo o-phenyl]-acetate was converted in a Pinner reaction into (4-carbamimidoyl-
phenylamino)- [2-(2-hydroxy-ethoxy) -3 5-duodo-phenyl]-acetate hydrochloride; MS (ISP)
m/z 596 (M+H)".

3314

In analogy to Example 327.3, ethyl (4-carbamimidoyl-phenylamino)-[2-(2-hydroxy-
ethoxy)-3,5-diiodo o-phenyl]-acetate hydrochloride was reacted with
tributylvinylstannane and tetrakis(triphenylphosphine)palladium in a Stille reaction and
after concentration, the crude mixture was chromatographed over silica gel. There was
obtained methyl (RS)-(4-carbamimidoyl-phenylamino)-[2-(2-hydroxy-ethoxy)-3,5-

divinyl-phenyl]-acetate hydrochloride; MS (ISP) m/z 396 (M+H)".

Example 332

In analogy to Example 75, methyl (RS)-(4-carbamimidoyl-phenylamino)-[2-(2-hydroxy-
ethoxy)-3,5-divinyl-phenyl]-acetate hydrochloride (see Example 327.3) was hydrolyzed
with lithium hydroxide to (RS)-(4-carbamimidoyl-phenylamino)-[2-(2-hydroxy-ethoxy)-
3,5-divinyl-phenyl]-acetic acid; MS (ISP) m/z 382 (M+H)", 404 (M+Na)*.

“ Example 333
333.1

In analogy to Example 293.3, 2-{4- chloro-Z-[(4-cyano-phenylammo) -methoxycarbonyl-
methyl]-6-iodo-phenoxy}-ethyl (RS)-2-methyl-acrylate (see Example 327.2) was converted
with tributyl(phenylethynyl)tin and tetrakis(triphenylphosphine)palladium in a Stille
reaction into 2-{4-chloro-2-[(4-cyano-phenylamino)-methoxycarbonyl-methyl]-6-
phenylethynyl-phenoxy}-ethyl (RS)-2-methyl-acrylate; MS (ISP) m/z 529.2 (M+H)", 551.0
(M+Na)™.

333.2 .

In analogy to Example 6.2, 2-{4-chloro-2- [(4-cyano-pheny]amino)~methoxycarbdnyl-
methyl] 6-phenylethyny]-phenoxy} ethyl (RS)-2-methyl-acrylate was converted in a
Pmner reaction into 2-{2- [(4—wbamxmxdoyl-phenylammo)-methoxycarbonyl-methyl]-4—
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chloro-6-phenylethynyl-phenaxy}-ethyl (RS)-2-methyl-acrylate hydrochloride; the
product was purified by chromatography over silica gel; MS (ISP) m/z 546.3 (M+H)™.

Example 334

In analogy to Example 6.2, 2-{4-chloro-2-[(4-cyano-phenylamino)-meth_oxyca_rbony_l-

- methyl]-6-phenylethynyl-phenoxy}-ethyl (RS)-2-methyl-acrylate (see Example 333.1) was

subjected to a Pinner reaction and methyl (RS)-(4-carbami1nidoyl-phenylamino)-[5.-
chloro-2-(2-hydroxy-ethoxy)-3-phenylethynyl-phenyl] -acetate hydrochloride was isolated
as a byproduct by chromatography over silica gel; MS (ISP) m/z 478.3 (M+H)".

Example 335

: In analogy to Example 75, 2- {2 [(4-carbanum1doyl—phenylammo)-methoxycarbonyl—
-methyl]-4-chloro-6-phenylethynyl-phenoxy}- ethyl (RS)-2-methyl-acrylate hydrochlonde
* (see Example 333.2) was hydrolyzed with lithium hydroxide to (RS)-(4-carbamimidoyl- --

phenylamino)- [5-chloro-2-(2—hydroxy-eﬂ10xy)-3-pheny1ethynyl-phenyl]-acetxc acid; MS.

~ (ISP) m/z 464.2 (M+H) 486.1 (M+Na)+

Example 336 ..

.-A solution 0f 210 xhg of 2-{2-_[(4—carbanﬁmidoyl-.-phenylamino)-mgthoxycarboriyl- -

methyl]-4-chloro-6-phenylethynyl- phenoxy}-ethyl (RS)-2-methyl-acrylate hydrochloride
(see Example 333.2) in 5 ml of methanol and 5 ml of THF was hydrogenated in the
presence of a catalytic amount of R'aney-nickel for 5 hours while stirring at room

_temperature. The reaction mixture was suction filtered overa ﬁltm' aid. The filtrate was
* concentrated and, after lyophilization from water, gave 190 mg of 2- {2-[ (4-

carbannm1doyl-phenylammo) methoxycarbon)d~methy1] -4- chloro-6—styryl-p_hen§xy}-
ethyl (RS)- Z-1sobutyrate hydrochloride, MS (ISP) m/z 550.2 (M+H)+ '

Eémnkliz

In analogy to Example 75, 2-{2- ((4~carbamimidoyl- phenylammo)‘methoxycarbonyl
methyl] -4-chloro-6-styryl—phenoxy} -ethyl (RS)—Z—:sobutyrate hydrochloride (see Example
336) was hydrolyzed with lithium hydroxide to (RS)- -Z-(4-carbamimidoyl-phenylamino)-
[5-chloro—2-(2—hydroxy—ethoxy) -3-styryl-phenyl]-acetic acid; MS (ISP) m/z 466. 3
(M+H)".
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Example 338

In analogy to Example 29.2, 2-{2-[(4-carbamimidoyl-phenylamino)-methoxycarbonyl-
methyl]-4-chloro-6-phenylethynyl-phenoxy}- ethyl (RS)-2-methyl-acrylate hydrochloride
(see Example 333.2) was hydrogenated in methanol/dioxan to 2-{2-[(4-carbamimidoyl-
phenylamino)-methoxycarbonyl-methyl}-4-chloro-6-phenethyl-phenoxy}-ethyl (RS)-

 isobutyrate hydrochloride; MS (ISP) m/z 552.4 (M+H)".

Example 339

In analogy to Example 75, 2-{2-[(4-carbamimidoyl-phenylamino)-methoxycarbonyl-
methyl)-4-chloro-6-phenethyl-phenoxy}-ethyl (RS)-isobutyrate hydrochloride (see
Example 338) was hydrolyzed with lithium hydroxide to (RS)-(4-carbamimidoyl-phenyl-
amino)-[5-chloro-2-(2-hydroxy-ethoxy)-3-phenethyl-phenyl]-acetic acid; MS (ISP) m/z
4683 (M+H)".

Example 340
340.1 '
In analogy to Example 18.1, 5-ethyl-2-hydroxy-3-iodo-benzaldehyde (see Example 329.1)
was converted with DIAD and 2-hydroxyethyl methyacrylate in a Mitsonobu reaction into .
2-(4-ethyl-2-formyl- 6-lodo-phenoxy)-ethyl 2—methyl-acrylate, MS (EI) m/z 388.2 (M),
358.9 (M-CH,0).

3402

In analogy to Example 1.1., 2-(4-ethyl-2-formyl-6-iodo-phenoxy)-ethyl 2-methyl-acrylate
was reacted with 4-aminobenzonitrile and benzyl isocyanide. There was obtained 2-{2-
[(4-cyano-phenylamino)-methoxycarbonyl-methyl]-4-ethyl-6-iodo-phenoxy}- ethyl (RS)-
2-methyl-acrylate; MS (ISP) m/z 549.1 (M+H)", 571.2 (M+Na)".

3403

In analogy to Example 327.3, 2-{2-[(4-cyano-phenylamino)-methoxycarbonyl-methyl}-4-
ethyl-6-iodo-phenoxy}-ethyl (RS)-2-methyl-acrylate was converted with tributyl(phenyl-
ethynyl)stannane and tetrakis(triphenylphosphine)palladium in a Stille reaction into 2-{2-
[(4-cyano-phenylamino)-methoxycarbonyl-methyl]-4-ethyl-6-phenylethynyl-phenoxy}-
ethyl (RS)-2-methyl-acrylate; MS (ISP) m/z 523.3 (M+H)", 545.3 (M+Na)".
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340.4 :

In analogy to Example 6.2, 2-{2-[(4-cyano-phenylamino)-methoxycarbonyl-methyl]-4-
ethyl-6-phenylethynyl-phenoxy}-ethyl (RS)-2-methyl-acrylate was converted in a Pinner
reaction into 2-{2-[(4-carbamimidoyl-phenylamino)-methoxycarbonyl-methyl]-4-ethyl-6-
phenylethynyl-phenoxy}-ethyl (RS)-2-methyl-acrylate hydrochloride; the product was
purified by chromatography over silica gel; MS (ISP) m/z 540.3 (M+H)*.

Example 341

In analogy to Example 6.2, 2-{2-[(4-cyano-phenylamino)-methoxycarbonyl-methyl}-4-
ethyl-6-phenylethynyl-phenoxy}-ethyl (RS)-2-methyl-acrylate (see Example 340.4) was
subjected to a Pinner reaction and methyl (RS)-(4-carbamimidoyl-phenylamino)-[5-ethyl-

' 2-(2-hydroxy-ethoxy)-3-phenylethynyl-phenjl}-acetate hydrochloride was isolated as a
- byproduct after chromatography over silica gel; MS (ISP) m/z 472.3 (M+H)*.

In analogy to Example 75, methyl (RS)-(4-carbamimidoyl-phenylamino)-[5-ethyl-2- (2-
hydroxy-ethoxy)-3-phenylethynyl-phenyl]-acetate hydrochloride (see Example 341) was

 hydrolyzed with lithium hydroxide to (RS)-(4-carbamimidoyl-phenylamino)-{5-ethyl-2-
- (2-hydroxy-ethoxy)-3-phenylethynyl-phenyl] -acetic acid hydrochloride; MS (ISP) m/z
. 458.4 (M+H)", 480.3 (M+Na)".

Example 343
3431 - o |
In analogy to Example 89..1', 2-ethyl-4-iodo-phenol (see Example-323.1) was formylated to
3-ethyl-2-hydroxy-5-iodo-benzaldehyde; MS (EI) m/z 276 M".

343.2

In analogy to Example 18.1, 3-ethyl-2-hydroxy-5-iodo-benzaldehyde was converted with
DIAD and 2-benzylethanol in 2 Mitsonobu reaction into 2-(2-benzyloxy-ethoxy)-3-ethyl-
5-iodo-benzaldehyde; MS (EI) m/z 410 M™.
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343.3

In analogy to Example 1.1., 2-(2-benzyloxy-ethoxy)-3-ethyl-5-iodo-benzaldehyde was
reacted with 4-aminobenzonitrile and toluene-4-sulphonylmethyl isocyanide. There was
obtained ethyl (RS)-[2-(2-benzyloxy-ethoxy)-3-ethyl-5-iodo-phenyl]}-(4-cyano-phenyl-
amino)-acetate; MS (ISP) m/z 585 (M+H)?, 607 (M+Na)™.

343.3

In analogy to Example 6.2, ethyl (RS)-{2-(2-benzyloxy-ethoxy)-3-ethyl-5-iodo-phenyl}-(4-
cyano-phenylamino)-acetate was converted in a Pinner reaction into ethyl (RS)-{2-(2-
benzyloxy-ethoxy)-3-ethyl-5-iodo-phenyl]- (4-carbamimidoyl-phenylamino)-acetate .
hydrochloride; the product was punﬁed by chromatography over silica gel; MS (ISP) mlz

1602 (M+H)*,

343.5

In analogy to Example 329.4, ethyl (RS)-[2-(2-benzyloxy-ethoxy)-3-ethyl-5-iodo-phenyl]-
(4-carbamimidoyl-phenylamino)-acetate hydrochloride was converted with trimethylsilyl
iodide into ethyl (RS)-(4-carbamimidoyl-phenylamino)-[3-ethyl-2-( 2—hydroxy—ethoxy)—5— .
1odo-phenyl]-acetate hydrochloride; MS (ISP) m/z 512 (M+H)".

3436

In analogy to Example 327.3, ethyl (RS)-(4-carbamimidoyl-phenylamino)- [3-ethyl-2-(2- :
hydroxy-ethoxy)-5-iodo-phenyl]-acetate hydrochloride was converted with tributylvinyl-
stannane and tetrakis(triphenylphosphine)palladium in a Stille reaction into ethyl (RS)-(4-
carbamimidoyl-phenylamino)-|3-ethyl-2-(2-hydroxy-ethoxy)-5-vinyl-phenyl]-acetate
hydrochloride; MS (ISP) m/z 412 (M+H)".

Example 344

In analogy to Example 75, ethyl (RS)-(4-carbamimidoyl-phenylamino)-[3-ethyl-2-(2-
hydroxy-ethoxy)-5-vinyl-phenyl]-acetate hydrochloride (see Example 343.6) was
hydrolyzed with lithium hydroxide to (RS)-(4-carbamimidoyl-phenylamino)-{3-ethyl-2-
(2-hydroxy-ethoxy)-5-vinyl-phenyl]-acetic acid; MS (ISP) m/z 384 (M+H)".
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Example 345
345.1 ' - :
In analogy to Example 327.3, 2-(2-[(4-cyano-phenylamino)-methoxycarbonyl-methyl}-4-
ethyl-6-iodo-phenoxy}-ethyl (RS)-2-methyl-acrylate (see Examiple 342.2) was converted
with tributylethynylstannane and tetrakis(triphenylphosphine)palladium in a Stille
reaction into 2-{2-] (4-cyano-phenylamino)-methoxycarbonyl-methyl}-4-ethyl-6-ethynyl-
phenoxy}-ethyl (RS)-2-methyl-acrylate; MS (ISP) m/z 447.4 (M+H)*, 469.4 (M+Na)*.

345.2 _
In analogy to Example 6.2, 2-{2-[(4-cyano-phenylamino)-methoxycarbonyl-methyl]-4-

" ethyl-6-ethynyl-phenoxy}-ethyl (RS)-2-methyl-acrylate was converted in a Pinner reaction

into 2-(2-[(4-carbamimidoyl-phenylamino)-methoxycarbonyl-methyl]-6-(1-chloro-
vinyl)-4-ethyl- phenoxyl-ethyl (RS)-2-methyl-acrylate hydrochloride; the product was
purified by chromatography over silica gel; MS (ISP) m/z 500.3 (M+H)".

‘Example 346

- In analogy to Example 6.2, 2-{2-[(4-cyano-phenylamino)-methoxycarbonyl-methyl)-4-
ethyl-6-ethynyl-phenoxy}-ethyl (RS)-2-methyl-acrylate (see Example 343.1) was subjected
'to a Pinner reaction and methyl (RS)-(4-carbamimidoyl-phenylamino)-[3-(1-chloro-

- vinyl)-5-ethyl-2-(2-hydroxy-ethoxy)-phenyl]-acetate hydrochloride was isolated as a

byproduct after chromatography over silica gel; MS (ISP) m/z 432.3 (M+H)".

xample 347

In analogy to Example 75, 2-[2—[(4-carbamimidoyl-phenylarrﬁno)-methoxj'wbonj'l-

~methyl]-6-(1-chloro-vinyl)-4-ethyl- phenoxy]-ethyl (RS)-2-methyl-acrylate hydrochloride

(see Example 345.2) was hydrolyzed with lithium hydroxide to (RS)-(4-carbamimidoyl-
phenylamino)-{3-(1-chloro-vinyl)-5-ethyl-2-(2-hydroxy-ethoxy)-phenyl]-acetic acid; MS
(ISP) m/z 418.2 (M+H)", 440.2 (M+Na)™,

Example 348
348.1
In analogy to Example 327.3, 2-{2-[(4-cyano-phenylamino)-methoxycarbonyl-methyl}-4-
ethyl-6-iodo-phenoxy}-ethyl (RS)-2-methyl-acrylate (see Example 340.2) was converted
with tributyl(1-ethoxyvinyl)stannane and tetrakis(triphenylphosphine)palladium in a Stille
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reaction into 2- [2-[(4-cyano—phenylamind)-m’ethoxymrbonyl-methyl] -6-(1-ethoxy-
vinyl)-4-ethyl-phenoxy]-ethy! (RS)-2-methyl-acrylate; MS (ISP) m/z 493.2 (M+H)", 515.2
(M+Na)™".

348.2 :

In analogy to Example 6.2, 2-[2-[ (4-cyano—phenylamino)—methdxycarbonyl-methyl]-6-(1-__
ethoxy-vinyl)-4-ethyl-phenoxy]-ethyl (RS)-2-methyl-acrylate was converted in a Pinner . .
reaction into 2-{2-acety}-6-[(4-carbamimidoyl-phenylamino)-methoxycarbonyl-methyl}-
4-ethyl-phenoxy}-ethyl (RS)-2-methyl-acrylate hydrochloride; the product was purified by
chromatography over silica gel; MS (ISP) m/z 482.4 (M+H)*, 512.3 (M+Na)".

~ Example 349

In analogy to Example 75, 2-{2-acetyl-6-[(4-carbamimidoyl-phenylamino)-methoxy-

carbonyl-methyl]-4-ethyl-phenoxy}-ethyl (RS)-2-methyl-acrylate hydrochloride (see
Example 348.2) was hydrolyzed with lithium hydroxide to (RS)-[3-acetyl-5-ethyl-2-(2-
hydroxy-ethoxy)-phenyl]-(4-carbamimidoyl-phenylamino)-acetic acid; MS (IsP) n‘i/z
400.4 (M+H)*, 422.3 (M+Na)".

Example 350

In analogy to Example 29.2, 2-{2-[(4-carbamimidoyl-phenylamino)-methoxycarbonyl-
methyl]-4-ethyl-6-phenylethynyl-phenoxy}-ethyl (RS)-2-methyl-acrylate hydrochloride .
(see Example 340.4) was hydrogenated in methanol/dioxan to 2-{2-[(4-carbamimidoyl-
phenylamino)-methoxycarbonyl-methyl]-4-ethyl-6-phenethyl-phenoxy}-ethyl (RS)-
isobutyrate hydrochloride; MS (ISP) m/z 546.3 (M+H)".

Example 351

In analogy to Example 75, 2-{2-[(4-carbamimidoyl-phenylamino)-methoxycarbonyl-
methyl]-4-ethyl-6-phenethyl-phenoxy}-ethyl (RS)-isobutyrate hydrochloride (see Example
350) was hydrolyzed with lithium hydroxide to (RS)-(4-carbamimidoyl-phenylamino)-{5-
ethyl-2-(2-hydroxy-ethoxy)-3-phenethyl-phenyl]-acetic acid; MS (ISP) m/z 462.2

(M+H)", 484.3 (M+Na)™.
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-Example 352

352 1

Analogously to Example 124.1, methyl (RS)-(4-benzyloxy-3-ethoxy-phenyl)-(4-cyano-
phenylamino)-acetate (Example 2b) was hydrogenated to (RS)-(4-cyano-phenylamino)-
(3-ethoxy-4-hydroxy-phenyl)-acetate.

352.2

0.3 mmol of the phenol obtamed in Example 352.1. were dissolved in 1000 pl of DMF and
treated with a small amount of sodium iodide and then with 0.3 mmol of potassium tert-
butylate. After the addition of 0.3 mmol of B-methyl-bUtyl brorrride the mixture was left to
react for 6 hours at room temperature. Subsequently, .SIO ! of formic acid were added, the

reaction mixture was ﬁlt_ereci and the reaction product was purified by preparative HPLC
(RP18, 20% to 95% acetonitrile). There was thus obtained methyl (RS)-(4-cyano-phenyl-

. amino)-[3-ethoxy-4-(3-methyl-butoxy)-phenyl]-acetate.

352.3 | | o
60 mg of the material obtained according to Example 352.2. were dissolved in 400 pul of

‘chloroform and 1500 ul of dry hydrnchldric acid in methanol (w(HCl) =27%). The

'mrxture was left to react for 5'hours at room temperature and was then concentrated The -

| B resrdue was drssolved in 500 p.l of THF and 1500 pl of dry 2 molar ammonia in ethanol and

25

30

heated for 5 hours to 45°C. Subsequently, 500 ul of 2 molar sodium hydroxide solution
were added at room temperature. After 30 minutes the reaction mixture was neutralized
with 200 pl of formic acid and concentrated. The residue was dissolved in formic acid and

subjected to preparative HPLC (RP18, 10% to 95% acetonitrile). There was thus obtained
(R,S)-(4-carbamimidoyl-phenylamino)-[3-ethoxy-4-(3-methyl-butoxy)-phenyl]-acetic -

acid. -

Example 353

The. followmg products were obtained accordmg to the procedure described in Example
352 by using the corresponding alkyl bromrdes
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353.a.

By using 3-phenoxy-propyl bromide via methyl (RS)-(4-cyano-phenylamino)-[3-ethoxy-
4-(3-phenoxy-propoxy)-phenyl)-acetate there was obtained (R,S)-(4-carbamimidoyl-
phenylamino)-{3-ethoxy-4-(3-phenoxy-propoxy)-phenyl]-acetic acid;

353.b.

by using 2-cyclohexyl-ethyl bromide via (RS)-(4-cyano-phenylamino)-[4-(2-cyclohexyl-
ethoxy)-3-ethoxy-phenyl]-acetate there was obtained (R,S)-(4-carbamimidoyl-phenyl-
amino)-[4-(2-cyclohexyl-ethoxy)-3-ethoxy-phenyl] -acetic acid;

353.c.

by using 2-phenoxy-ethyl bromide via (RS)-(4-cyano-phenylamino)-[3-ethoxy-4-(2- |
phenoxy-ethoxy)-phenyl]-acetate there was obtained (R,S)-(4-carbamimidoyl-phenyl-
amino)-[3-ethoxy-4-(2-phenoxy-ethoxy)-phenyl]-acetic acid.

Example 354
354.1

0.3 mmol of the phenol obtained in Example 352.1 was dissolved in 1000 ul of DMF and

treated with 0.6 mmol of potassium carbonate and subsequently with 0.3 mmol of 2-
bromo-2'-methoxyacetophenone. The mixture was left to react for 5 h. at 60°C and was .

" then filtered. 50 pl of formic acid were added to the filtrate and the mixture was

subsequently subjected to preparative HPLC (RP18, 20% to 95% acetonitrile). There was
thus obtained methyl (R,S)-(4-cyano-phenylamino)-{3-ethoxy-4-[2-(2-methoxy-phenyl)-
2-oxo-ethoxy]-phenyl}-acetate. |

354.2.

Analogously to the procedure described obtained in Example 352.3, from the product
obtained above there was obtained (R,S)-(4-carbamimidoyl-phenylamino)-{3-ethoxy-4-
[2-(2-methoxy-phenyl)- -2-oxo-ethoxy]-phenyl}-acetic acid.

Example 355

The following products were obtained according to the procedure described in Example
354 by using the corresponding alkyl bromides:

355.a
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By using 2-bromo-4'-methoxyacetophenone via (RS)-(4-cyano-phenylamino)-{3-ethoxy-

. 4-[2-(4-methoxy-phenyl)-2-oxo-ethoxy)-phenyl}-acetate there was obtained (R,5)-(4-

carbamimidoyl-phenylamino)-{3-ethoxy-4-[2-(4-methoxy-phenyl)-2-oxo-ethoxy]-
phenyl}-acetic acid; : _

355.b
by using 4-(2-oxo-pentyl)-bromide via (RS)-(4-cyano-phenylamino-[3-ethoxy-4-(2-oxo-

pentyloxy)-phenyl]-acetate there was obtained (R,S)-(4-carbamimidoyl-phenylamino)-(3-

- ethoxy-4-(2-oxo-pentyloxy)-phenyl}-acetic acid.

10

Example 356

| 356.1

15

20 P

131mg (0.5 mmol) of triphenylphosphine were dissolved in 650 ul of tetrahydrofuran and
cooled to 0°C under argon. 78 ul (0.5 mmol) of diethyl azodicarboxylate dissolved in

' 650 pl of tetrahydrofuran were added to this solution and the mixture was left to react for
1 h Subsequently, 0.5 mmol of 2- (4 ﬂuorophenyl) ethanol dissolved in 500 pl of dioxan
:Iand 0.33 mmol of the phenol prepared in Example124 1.in 700 ul of tetrahydroﬁxran were

added. The reaction mixture was left to react for 2 hours at room temperature and was

_then subjected to preparative HPLC (RP18, 20% to 95% acetonitrile). There was thus -

obtained ethyl (R,S)-(4-cyano-phenylaminio)-{3-ethoxy-5- [2-(4-fluoro-phenyl)-ethoxy]-

.p}renyl} -acetate.

3562,

30

35

Analogously to the procedure descnbed in Example 352.3 from the product obtamed
above there was obtained (R,S)-(4-carbamimidoyl-phenylamino)-{3-ethoxy-5-[2-(4-
ﬂuqrp-phenyl_)_—ethoxy] -phenyl}-acetic acid.

Example 357

The following products were obtained according to the procedure described in Example
356 by using the corresponding alcohols:

'357.a

By using (RS)-3-hydroxy-tetrahydrofuran via a mixture of ethyl (R,S)-(4-cyano-phenyl-
amino)-[5-ethyl-2-[(RS)-(tetrahydro-furan-3-yloxy)]-phenyl]-acetate there was obtained
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a mixture of (R,S)-(4-carbamimidoyl-phenylamino)-[5-ethyl-2-[(RS)- (tetrahydro-ﬁ:ran—
3-yloxy)]-phenyl}-acetic acid; '

357.b

by using tetrahydro-4H-pyran-4-ol via ethyl (R,S)- (4-cyano-phenylannno) [5 -ethyl-2-
(tetrahydro-pyran-4-yloxy)-phenyl]-acetate there was obtained (R,S)-(4-carbamimidoyl-
phenylamino)-[5-ethyl-2-(tetrahydro-pyran-4-yloxy)-phenyl]-acetic acid;

357.c

by using 2-(hydroxymethyl)-pyridine via ethyl (R,S)-(4-cyano-phenylamino)- [5-ethy1 2-
(pyridin-2-ylmethoxy)-phenyl]-acetate there was obtained (R,S)-(4-carbamimidoyl-
phenylamino)-[5-ethyl-2-(pyridin-2-ylmethoxy)-phenyl}-acetic acid;

357.d :

by using N-(2-hydroxyethyl)-2-pyrrolidone via ethyl (R,S) -(4-cyano-phenylamino)-{5-
ethyl-2-[2-(2-oxo-pyrrolidin-1-yl)-ethoxy]-phenyl}-acetate there was obtained (R,S)-(4-
carbamimidoyl-phenylamino)-{5-ethyl-2-(2-(2-oxo-pyrrolidin-1 -yl)-ethoxy]-phenyi}
acetic acid. - - :

Example 358

The following prdducts were obtained according to the procedure described in Example.
352.2 and 352.3 from the phenol obtained according to Example 124 and the correspond—
ing alkyl bromides:

358.a

By using 4-bromo-1-butene via methyl (R,S)-(3-but-3-enyloxy-5-ethoxy-phenyl)-(4-
cyano-phenylamino)-acetate there was obtained (R,S)-(3-but-3-enyloxy-5-ethoxy-
phenyl)-(4-carbamimidoyl-phenylamino)-acetic acid; : '

358.b

by using 1-bromo-3-methylbutane via methyl (R,S)-(4-cyano-phenylamino)-[3-ethoxy-5-.
(3-methyl-butoxy)-phenyl]-acetate there was obtained (R,S)-(4-carbamimidoyl-phenyl-
amino)-[3-ethoxy-5-(3-methyl-butoxy)-phenyl] -acetic acid;
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358.c S
by using bromomethylcyclohexane via methyl (R,S) -(4-cyano-phenylamino)- (3-cyclo-
hexylmethoxy-5-ethoxy-phenyl)-acetate there was obtained (R,S)-(4-carbamimidoyl-
phenylamino)-(3-cyclohexylmethoxy-5-ethoxy-phenyl)-acetic acid;

- 358d

by using 1-butyl broxmde via methyl (R,S)- (S-butoxy-S-ethoxy-phenyl) (4-cyano-phenyl-
amino)-acetate there was obtained (R,S)- (3—butoxy- -ethoxy-phenyl)-(4-carbamimidoyl-
phenylaxmno)-acetlc acid;

358.e - - o

by using 2-bromoethyl methyl ether via methyl (R S)-(4-cyano-phenylamino)-[3-ethoxy-
5-(2-methoxy-ethoxy)-phenyl]-acetate there was obtained (R,S)- (4—carbamumdoyl

phenylamino)- [3-ethoxy—5 (z-methoxy-ethoxy)-phenyl] -acetic acid;

358.f

by using 3-phenoxy-propyl bromide via methyl (R,S)- (4—cyano-phenylammo)- [3-ethoxy-

5-(3-phenoxy-propoxy)-phenyl]-acetate there was obtained (R,S)-(4-carbamimidoyl-
phenyl-amino)- [3-ethoxy-5-(3-phenoxy-propoxy)-phenyl}-acetic acid;

358.g

‘by using 2-cyclohexyl ethyl bromide via methyl (R,S)-(4-cyano-phenylamino)-[3- (2-
: cydohexyl-ethoxy) 5-ethoxy—phenyl] -acetate there was obtained (R,S)- (4-carbam1m1doyl—

phenylamino)-{3-(2- cyclohexyl-ethoxy) 5-ethoxy-phenyl]-acetic acid;

358.h

by using cyclopropylmethyl bromide via (R,S)- (4-cyano-phenylauiino) (3-cyclopropyl-
methoxy-5-ethoxy-phenyl)-acetate there was obtained (R,S)- (4-carbam1rmdoyl-phenyl-
amino)- (3-cyclopropylmethoxy—S-ethoxy—phenyl)-acetxc acid;

358
by using 2-phenoxy-ethyl-bromide via methyl (&S)-(4-cyan9—pheny1amino)—[3—ethoxy-5-

 (2-phenoxy-ethoxy)-phenyl] -acetate there was obtained (R,S)-(4-carbamimidoyl-

phenylamino)-[3-ethoxy-5-(2-phenoxy-ethoxy)-phenyl] -acetic acid;
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358k

by using 1-bexyl bromide via methyl (R,S)-(4-cyano-phenylamino)- (3-ethoxy-5—hexyloxy—
phenyl)-acetate there was obtained (R,S)-(4-carbamimidoyl-phenylamino)- (3-ethoxy-5-
hexyloxy-phenyl)-acetic acid.

Example 359

The following products were obtained according to the procedure described in Example
354.1 and 354.2 from the phenol obtained according to Example 124 and the correspond-
ing alkyl bromides: -

359.a :

By using 2-bromo-acetophenone via methyl (R,S)-(4-cyano-phenylamino)-[3-ethoxy-5-
(2-oxo-2-phenyl-ethoxy)-phenyl] -acetate there was obtained (R,S)-(4-carbamimidoyl-
phenylamino)-[3-ethoxy-5-(2-oxo-2-phenyl-ethoxy)-phenyl] -acetic acid;

359 b : : :

by using 2—bromo-2'-methoxy—acetophenone via methyl (R S)- (4-cyano-phenylarmno) -{3-
ethoxy-5-[2-(2-methoxy-phenyl)-2-oxo-ethoxy]-phenyl}-acetate there was obtained (R,S)-
(4-carbamimidoyl-phenylamino)-{3-ethoxy-5-[2- (2-methoxy-phenyl)-2-oxo- ethoxy]-
phenyl}-acetic acid;

359 c :

by using 2-bromo-4'-methoxy-acetophenone via methyl (R S)- (4-cyano-phenylammo) -{3-
ethoxy-5-[2-(4-methoxy-phenyl)-2-oxo-ethoxy]-phenyl}-acetate there was obtained (R,S)-
(4-carbamimidoyl- phenylamino)-{3-ethoxy-5-[2-(4-methoxy-phenyl)-2-oxo-ethoxy]-
phenyl}-acetic acid;

359.d .

by using 3-methyl-z-oxo-butyl-bromlde via methyl (R,S)-(4-cyano-phenylamino)-[3-
ethoxy-5-(3-methyl-2-oxo-butoxy)-phenyl]-acetate there was obtained (R,S)-(4-carbam-
imidoyl-phenylamino)- [3-ethoxy-5-(3-methyl-2-oxo-butoxy)-phenyl]-acetic acid;

359.e . _ S .
by using 4-methyl-2-oxo-pentyl-bromide via methyl (R,S)-(4-cyano-phenylamino)-[3-
ethoxy-5-(4-methyl-2-oxo-pentyloxy)-phenyl]-acetate there was obtained (R,S)-(4-
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carbamimidoyl-phenylamino)- [3-ethoxy-5-(4-methyl-2-oxo-pentyloxy)-phenyl]-acetic

- acid;

359.f

by using 2-oxo-pentyl-bromide via (R S)-(4-carbamumdoyl—phenylannno) [3—ethoxy-5-
(2-oxo-pentyloxy)-phenyl]-acetate there was obtained (R,S)-(4-carbamimidoyl-phenyl-
amino)-{3-ethoxy-5-(2-oxo-pentyloxy)-phenyl]-acetic acid;

359.g - .

by using 2-oxo-butyl-bromide via (R,S)-(4-cyano-phenylamino)-[3-ethoxy-5-(2-oxo-
butoxy)-phenyl]-acetate there was obtained (R,S)-(4-carbamimidoyl-phenylamino)-[3-
ethoxy-5-(2-oxo-butoxy)-phenyl}-acetic acid.

le 360 -

The following products were obtained according to the procedure described in Example
354.1 and 354.2 from the phenol obtained accordmg to Example 148 and the correspond—

o 'mg alcohols:

20

30

35

'360.a

by using 2-methyltluo—ethanol via methyl (R,S)- (4-cyano-phenylammo) [5—ethyl—2 (2-
methylsulphanyl-ethoxy) -3-propyl-phenyl]-acetate there was obtained (R,S)-(4-carbam-
imidoyl-phenylamino)-[5-ethyl-2- (2-methylstﬂphanyl-ethoxy) 3-propyl-phenyl]-acenc
acid; - : -

360.b

by using 4-(hydroxymethyl)-pyridine via methyl (R,S)-(4-cyano-phenylamino)- {5-ethyl-3-
propyl-2-(pyridin-4-ylmethoxy)-phenyl]-acetate there was obtained (R,S)-(4-carbam-
imidoyl-phenylamino)-{5-ethyl-3-propyl-2-(pyridin-4-ylmethoxy)-phenyl]-acetic acid;

360.c

by using benzyl alcohol via methyl (R,S)-(2- benzyloxy-s-ethyl-3-propyl-phenyl) -(4-cyano-
phenylamino)-acetate there was obtained (R,S)-(2-benzyloxy-5-ethyl-3-propyl-phenyl)-
(4-carbamimidoyl-phenylamino)-acetic acid;
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360d

by using 3-furanmethanol via methyl (R,S)-(4-cyano-phenylamino)-[5-ethyl-2-(furan-3-
ylmethoxy)-3-propyl-phenyl]-acetate there was obtained (R,S)-(4-carbamimidoyl-phenyl-
amino)-[5-ethyl-2-(furan-3-ylmethoxy)-3-propyl-phenyl]-acetic acid;

360.¢

- by using 3-(hydroxymethyl)-pyridine via methyl (R,S)-(4-cyano-phenylamino)-[5-ethyl-3-

propyl-2-(pyridin-3-ylmethoxy)-phenyl]-acetate there was obtained (R,S)-(4-carbamim-
idoyl-phenylamino)- [5-ethyl-3-propyl-2-(pyridin-3-ylmethoxy)-phenyl]-acetic acid;

360.f

by using 4-methyl-5-thiazolyl-ethanol via methyl (R,S)- (4-cyano—phenyla1mno) {S-ethyl-
2-[2-(4-methyl-thiazol-5-y1)-ethoxy] -3-propyl-phenyl}-acetate there was obtained (R,S)-
(4-carbamimidoyl-phenylamino)-{5-ethyl-2-[2-(4-methyl-thiazol-5-yl)-ethoxy] -3—propyl-
phenyl} -acetic acid;

360.g :

by using cyclopentanol via methy} (R,S)- (4—carbam1m1doy1—phenylammo) -(2-cyclopentyl-
oxy-5-ethyl-3-propyl-phenyl)-acetate there was obtained (R,S)-(4- carbamlmxdoyl-phenyl-
amino)-(2-cyclopentyloxy-5-ethyl-3-propyl-phenyl)-acetic acid;

360.h

by using (hydroxymethyl)-cyclopropane via methyl (R,S)-(4-cyano-phenylamino)-(2-

cyclopropylmethoxy-5-ethyl-3 -propyl-phenyl)-acetate there was obtained (R,S)-(4-
carbamimidoyl-phenylamino)-(2-cyclopropylmethoxy-5-ethyl-3-propyl-phenyl)-acetic
acid;

360,

by using (hydroxymethyl) -cyclbhéxahe via methyl (R,S)-(4-cyano-phenylamino}-(2-cyclo-

hexylmethoxy-5-ethyl-3-propyl-phenyl)-acetate there was obtained (R,S)-(4-carbamim-
idoyl-phenylamino)-(2-cyclohexylmethoxy-5-ethyl-3-propyl-phenyl)-acetic acid;

360.k :
by using (hydroxymethyl)-cyclopentane via methyl (R,S)- (4-cyano-phenylam1no) -(2-
cyclopentylmethoxy-5-ethyl-3-propyl-phenyl)-acetate there was obtained (R,S)-(4-
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carbamimidoyl-phenylamino)- (2-cyclopentylmethoxy-5-ethyl-3-propyl-phenyl)-acetic

~ acid;

360.1

by using 2-(3- ﬂuorophenyl) ethanol via methyl (R,S)- (4-cyano-phenylammo) {5- ethyl-z-
[2-(3-fluoro-phenyl)-ethoxy]-3-propyl-phenyl}-acetate there was obtained (R,S)-(4-
carbamimidoyl-phenylamino)-{5-ethyl-2-[2-(3-fluoro-phenyl)-ethoxy]-3-propyl-phenyl}-
acetic acid;

360.m

by using 2-(hydroxymethyl)-pyridine via methyl (R,S)-(4-cyano-phenylamino)-[5-ethyl-3-
propyl-2-(pyridin-2-ylmethoxy)-phenyl}-acetate there was obtained (R,S)-(4-carbamim-
idoyl-phenylamino)-[5-ethyl-3-propyl-2-(pyridin-2-ylmethoxy)-phenyl}-acetic acid; -

360 n

. by using 2-isopropoxy-ethanol via methyl (R,S) (4-cyano-phenylam1no) [5—ethyl-2 (2— :

- isopropoxy-ethoxy)-3-propyl-phenyl]-acetate there was obtained (R,S)-(4- -
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carbamimidoyl-phenylamino)- [:—ethyl—Z-(2-1sopropoxy—ethoxy)-‘.’:-propyl-phenyl]-acetlc '
acid;

360.0

by using 2-methoxy-ethanol via methyl (R,S)-(4-cyano- phenylammo) [5-ethyl-2- (2—'
methoxy—ethoxy)-3-propyl-phenyl] -acetate there was obtamed (R,S)- (4-carbamumdoyl-
phenylamino)- -{5-ethyl-2- (2-methoxy—ethoxy) 3-propyl-phenyl]-acetic acid;

360.p
by using 2-(2-flucrophenyl)-ethanol via methyl (R,S)-(4-cyano-phenylamino)-{5-ethyl-2-

| [2-(2-fluoro-phenyl)-ethoxy]-3-propyl-phenyl}-acetate there was obtained (R,S)-(4-

carbammndoyl-phenylammo) {5-ethyl- 2-[2-(2-ﬂuoro-phenyl) etlxoxy]—?»—propyl-phenyl}-
acetic acid;

360.q

by using 2- (4-ﬂuorophenyl)- ethanol via methyl (R,S)-(4-cyano-phenylamino)-{5-ethyl-2-
{2-(4-fluoro-phenyl)- ethoxy]-3-propyl-phenyl}-acetate there was obtained (R,S)- (4—
carbamnmdoyl—phenylammo) {S-ethyl 2-[2-(4—ﬂuoro—phenyl)-ethoxy] —3-propy1-phenyl}-
acetic acid;
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360.r

by using tetrahydro-4H-pyran-4-ol via methyl (R,S)-(4-cyano-phenylamino)-[5-ethyl-3-
propyl-2-(tetrahydro-pyran-4-yloxy)-phenyl]-acetate there was obtained (R,S)-(4-carbam-
imidoyl-phenylamino)-{5-ethyl-3-propyl-2-(tetrahydro-pyran-4-yloxy)-phenyl]-acetic

acid;

360.s

by using 2,5-difluoro-benzyl alcohol via methyl (R,S)-(4-cyano-phenylamino)-{2-(2,5-
difluoro-benzyloxy)-5-ethyl-3-propyl-phenyl] -acetate there was obtained (R,S)-(4- -
carbamimidoyl-phenylamino)-[2-(2,5-difluoro-benzyloxy)-5-ethyl-3-propyl-phenyl)-
acetic acid;

360.t

by using 3,4-difluoro-benzyl alcohol via methyl (R,S)-(4-cyano-phenylamino)- [2-(3,4-
difluoro-benzyloxy)-5-ethyl-3-propyl-phenyl]-acetate there was obtained (R,S)-(4- - .
carbamimidoyl-phenylamino)-[2-(3,4-difluoro-benzyloxy)-5-ethyl- 3-propyl-phenyl]-
acetic acid;

360.u. : : : : :

by using (RS)-1-isopropyl-3-pyrrolidinol via a mixture of methyl (RS) and (SR)-(4-cyano-
phenylanﬁno)—[S-ethyl—Z-[(RS)-(1-isopropyl—pyrrolidin-3-yloxy)]-3-p_ropyl-pheny1]-. :
acetate there was obtained a mixture of (RS) and (SR)-(4-carbamimidoyl-phenylamino)-
[5-ethyl-2-[(RS)-(1-isopropyl-pyrrolidin-3-yloxy)]-3-propyl-phenyl]-acetic acid;

360.v

by using (RS)-3-hydroxy-tetrahydrofuran via a mixture of methyl (RS) and (SR)-(-(4-
cyano-phenylamino)-[5-ethyl-3-propyl-2-[(RS)-(tetrahydro-furan-3-yloxy)]-phenyl]-
acetate there was obtained a mixture of (RS) and (SR)-(4-carbamimidoyl-phenylamino)-
[5- ethyl-3-propylo2-[(RS)-(tetmhjfdro-ﬁlran-S -yloxy)}-phenyl]-acetic acid;

360.w

by using (RS)-tetrahydro-3-furanmethanol via a mixture of methyl (R,S) and (SR)-(4-
cyano-phenylamino)-[5-ethyl-3-propyl-2-[(RS)-(tetrahydro-furan-3-ylmethoxy)}-
phenyl]-acetate there was obtained a mixture of (R,S) and (SR)- (4-carbamimidoyl-
phenylamino)-(5-ethyl-3-propyl-2-((RS)-(tetrahydro-furan-3-ylmethoxy)]-phenyl]-acetic
acid; '
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Example 361

The following products were obtained according to the procedure described in Example

354.1 and 354.2 from the phenol obtained according to Example 134.3 and the
corresponding alcohols:

36l.a

By using 3,4-difluoro-benzyl alcohol via methyl (R,S)-(4-cyano-phenylamino)-{2-(3,4-
difluoro-benzyloxy)-5-ethyl-phenyl]-acetate there was obtained (R,S)-(4-carbamimidoyl-
phenylamino)- [2-(3,4-diflucro-benzyloxy)-5-ethyl-phenyl]-acetic acid;

. 361.b

by using 2-methylthio-ethanol via methyl (R,S)-(4-cyano-phenylamino)-[5-ethyl-2-(2-
methylsulphanyl-ethoxy)-phenyl]-acetate there was obtained (R,S)-(4-carbamimidoyl-
phenylamino)-{5-ethyl-2-(2-methylsulphanyl-ethoxy)-phenyl]-acetic acid; '

- 36l.c
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by using 4—(hj'droxy1neth§l)4pyridine via mefhyl' (R.S)- (4-cyano-pheny1amir16) [5—&hy1-2’-

(pyridin-4-ylmethoxy)-phenyl]-acetate there was obtained (R,S)- (4-carbarmm1doyl
phenylamino)- [ 5-ethyl-2-(pyridin-4-ylmethoxy)-phenyl}-acetic acid;

361.d

- by using 3-furanmethanol via methyl (R.S)- (4-cyano—phenylanuno) -[5-ethyl-2-(furan-3-

yl-methoxy)-phenyl)-acetate there was obtained (R,S)-(4-carbamimidoyl-phenylamino)-

- [5-ethyl-2-(furan-3-ylmethoxy)-phenyl]-acetic acid;

361 e

by using 3-(hydroxymethyl)-pyridine via methyl (R,S)- (4-cyano-phenylammo) -[5-ethyl-2-
(pyridin-3-ylmethoxy)-phenyl]-acetate there was obtained (R,S)-(4-carbamimidoyl-
phenylamino)- [5-ethyl-2-(pyridin-3-ylmethoxy)-phenyl]-acetic acid;

361.f

by using cyclopentanol via methyl (R,9)- (4-cyano-phenylammo) (2-cyclopentyloxy—5-
ethyl-phenyl)-acetate there was obtained (R,S)-(4-carbamimidoyl-phenylamino)-(2-
cyclopentyloxy-5-ethyl-phenyl)-acetic acid;
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36l.g .

by using (hydroxymethyl)- cyclopropane via rnethyl (R,S) (4- o-phenylammo) -(2-
cyclopropylmethoxy-5-ethyl-phenyl)-acetate there was obtained (R,S)-(4-carbamimidoyl-
phenylamino)-(2-cyclopropylmethoxy-5-ethyl-phenyl)-acetic acid;

361L.h- o _ _

by using (hydroxymethyl)-cyclopentane via methyl (R,S)-(4-cyano-phenylamino)-(2-
cyclopentylmethoxy-5-ethyl-phenyl)-acetate there was obtained (R,S)-(4-carbamimidoyl-
phenylamino)- (2-cyclopentylmethoxy-5-ethyl-phenyl)-acetic acid;

361.i

by using 2-(3-fluorophenyl)-ethanol via methyl (R,S)- (4-cyano-pheny1ammo)—{S—ethyl-z-

[2-(3-fluoro-phenyl)-ethoxy] -phenyl}-acetate there was obtained (R,S)-(4-
carbamimidoyl-phenylamino)-{5-ethyl-2-[2-(3-fluoro-phenyl)-ethoxy]-phenyl}-acetic -

acid;

361.k

by using 2-propargyl alcohol via methyl (R,S)- (4 -cyano-phenylamino)-(5- ethyl-z—prop-z- _
ynyloxy-phenyl)-acetate there was obtained (R,S)- (4—carbannm1doy1—phenylammo) -(5- -
ethyl-2-prop-2-ynyloxy-phenyl)-acetic acid; :

361.1

by using 2-(2-fluorophenyl)-ethanol via methyl (R,S)-(4-cyano-phenylamino)-{5-ethyli-2-
[2-(2-fluoro-phenyl)-ethoxy) -lihenyl}-acetate there was obtained (R,S)-(4-
carbamimidoyl-phenylamino)-{5-ethyl-2-(2-(2-fluoro-phenyl)-ethoxy]-phenyl}-acetic

acid;

361.m

by using 2-(4-fluorophenyl)-ethanol via methyl (R,S)- (4-cyano-phenylam1no) {5-ethyl-2-
[2-(4-fluoro-phenyl)-ethoxy]-phenyl}-acetate there was obtained (R,S)-(4-
carbamimidoyl-phenylamino)-{5-ethyl-2-{2- (4-fluoro-phenyl)-ethoxy]-phenyl}-acetic
acid;
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36l.n

by using 2,5-difluoro-benzyl alcohol via methyl (R,S)- (4-cyano-phenylannno) [2-(2 5-
difluoro-benzyloxy)-5-ethyl-phenyl]-acetate there was obtained (R,S)-(4-carbamimidoyl-
phenylamino)- [2-(2,5-difluoro-benzyloxy)-5-ethyl-phenyl]-acetic acid;

36l.0

by using 2,5-difluoro-benzyl alcohol via methyl (R,S)-(4-cyano-phenylamino)-[{2-(2,5-
difluoro-benzyloxy)-5-ethyl-phenyl]-acetate there was obtained (R,S)-(4-carbamimidoyl-
phenylamino)-[2-(2,5-difluoro-benzyloxy)-5-ethyl-phenyl}-acetic acid;

361.p
by using (RS)-1-isopropyl-3-pyrrolidinol via 2 mixture of methyl (RS) and (SR)-(4-cyano-

C .ph‘enylami_no)-[5-ethyl-2-[(RS)-(1-isop'ropyl-pyrrolidin—?:-yloxy)]-.phenyl]—a&:etate there

was obtained a mixture of (RS) and (SR)-(4-carbamimidoyl-phenylamino)-[5-ethyl-2-
[(RS)-(1-isopropyl-pyrrolidin-3-yloxy)]-phenyl] -acetic acid; :

361.q

by using (RS)-tetrahydro-3-furanmethanol via a mixture of methyl (RS) and (SR)-(4-

20
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30

-cyano-phenylamino)- [S-ethyl—z-[(RS) (tetrahydro-furan 3-y1methoxy)]-phenyl]-acetate
there was obta:ned a mixture of (RS) and (SR)- (4-carbam1mxdoyl—pheny1anuno) -[5-ethyl-

2-[(RS) (ten'ahydro-ﬁuan-S-yhnethoxy)]-phenyl]-acenc acid;

361.r

| - by using (RS)-(2-fluorophenyl)-methyl- carbmol via amxxture of methyl (RS) and (SR)-(4-

cyano-phenylamino)-{5-ethyl-2-[(RS)-[1-(2~ ﬂuoro-phenyl) -ethoxy]]-phenyl}-acetate
there was obtained a mixture of (RS) and (SR)-(4-carbamimidoyl-phenylamino)- {S—ethyl-
2-[(RS) {1-(2-fluoro-phenyl)-ethoxy]]-phenyl}-acetic acid.

Example 362

The followiné products were obtained according to ﬂie procedure described in Example
354.1 and 354.2 from the phenol obtained according to Example 124 and the correspond-
ing alcohols:
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362.a

‘By using 2-methylthio-ethanol via methyl (R,S)-(4-cyano-phenylamino)- [3-ethoxy—5 (2-

methylsulphanyl-ethoxy)-phenyl]-acetate there was obtained (R,S)-(4-carbamimidoyl-
phenylamino}-[3-ethoxy-5-(2-methylsulphanyl-ethoxy)-phenyl}-acetic acid;

362.b

by using 4-(hydroxymethyl)-pyridine via methyl (R,S)-(4-cyano-phenylamino)- [3-ethoxy—
5-(pyridin-4-ylmethoxy)-phenyl] -acetate there was obtained (R,S)-(4-carbamimidoyl-
phenylamino)-[3-ethoxy-5-(pyridin-4-ylmethoxy)-phenyl}-acetic acid;

362.c

by using 4-methyl-5-thiazolyl-ethanol via methyl (R,S)- (4—-cyano-phenylammo) {3-
ethoxy-5-[2-(4-methyl-thiazol-5-yl)-ethoxy]-phenyl}-acetate there was obtained (R,S)-(4-
carbamimidoyl-phenylamino)-{3-ethoxy-5- [2-(4-methyl-tb1azol-5-yl)—eﬂloxy]-phenyl}-
acetic acid;

362.d

by using (hydroxymethyl)-cyclopentane via methyl (R,S)-(4-cyano-phenylamino)-(3-

cyclopentylmethoxy-5-ethoxy-phenyl)-acetate there was obtained (R,S)-(4-
carbamimidoyl-phenylamino)- (3-cyclopentylmethoxy-5-ethoxy-phenyl)-acetic acid;

362.e

by using 2-(3-fluorophenyl)-ethanol via methyl (R,S)- (4—cyano-pheny1am1no) {3 ethoxy-
5-[2-(3-fluoro-phenyl)-ethoxy]-phenyl}-acetate there was obtained (R,S)-(4-carbamim--
idoyl-phenylamino)-{3-ethoxy-5-[2-(3-fluoro-phenyl)-ethoxy]-phenyl}-acetic acid; -

362.f

by using 2-(hydroxymethyl)-pyridine via methyl (R,S)- (4—cyano-phenylanuno) [3-ethoxy-
5-(pyndm-2—yhnethoxy)-phenyl] -acetate there was obtained (R,S)-(4-carbamimidoyl-
phenylamino)-[3-ethoxy-5-(pyridin-2-ylmethoxy)-phenyl] -acetic acid;

362.g _

by using 2-isopropoxy-ethanol via methyl (R,S)-(4-cyano-phenylamino)-{3-ethoxy-5-(2-
isopropoxy-ethoxy)-phenyl] -acetate there was obtained (R,S)-(4-carbamimidoyl-phenyl-
amino)-[3-ethoxy-5-(2-isopropoxy-ethoxy)-phenyl]-acetic acid;
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362.h

by using propargyl alcohol via methyl (R,S)- (4-cyano-phenylammo) -(3-ethoxy-5-prop-2-
ynyloxy-phenyl)-acetate t there was obtamed (R.S) »(4-carbamimidoyl-phenylamino)-(3-
ethoxy-S-prop-Z-ynyloxyfphenyl)-aceylc acid; : S

362,

by using 2-(2-ﬂuorophenyl)-ethanol via methyl (R,S)-(4-cyano-phenylamino)- {3 -ethoxy-
5-[2-( 2-ﬂuoro-phenyl)-ethoxy] -phenyl}-acetate there was obtamed (R,S)-(4-
carbamxmxdoyl-phenylammo) {3-ethoxy-5-[2-(2-ﬂuoro-phenyl) ethoxy] -phenyl}-acehc

acid;

362.k

by using 2-indanol via mét’h“yl (R,S)-(4-cyano-phenylamino)-[3- ethoxy-5-(indan-2-
yloxy)-phenyl]-acetate there was obtamed (R, S) (4-carbammudoyl-phenylam1no) [3- -
ethoxy—S (mdan-z-yloxy)-phenyl]-acetxc acid; ' : : :

3621

by using tetrahydro-4H-pyran—4-ol via methyl (R,S) (4~cyano—phenylammo) [3 -ethoxy-5-
(tetrahydro-pyran-4-yloxy)-phenyl]-acetate there was obtained (R,S)-(4-carbamimidoyl-
phenylamino)-[3-ethoxy-5- (tetrahydrq-pyran—4—yloxy)—phenyl]-acetic acid.

Example A: Pharmaceutical Composig'en-l )

Per ﬁBlef
Active substance T 200mg
Microcrysfaﬂine cellulose 155 mg
Maize starch- R ' 25 mg
Talc . . . . 25mg
Hydroxypfopylmethyléellulose 20 mg
425 mg
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. |pro Kapsel
Active substance 100,0 mg
Maize starch 20,0 mg
Lactose 95,0 mg
Talc 4,5mg
Magnesium stearate 0,5mg.

220.0 mg

‘PCT/EP99/09520
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" Compounds of the formula

1

=X

represents hydrogen or the residue of an ester group which is cleavable under
physiological conditions; '

fep;‘ese_nts hydrogen or hydroxy;

three of the symbols X! to X* independently of one another represent a group C(R*), C(R®)

or C(R%) and the fourth represents a group C(RY) or N;

R® to R? each independently represent hydrogen, alkenyl, alkenylcarbonyloxyalkoxy,

alkenyloxy, alkynyl, alkynyloxy, alkoxy, alkoxyalkenyl, alkoxyalkoxy, alkoxyalkyl,
alkoxyalkyl(alkyl)aminoalkyl, alkoxyalkylcarboxamido, alkoxycarbonyl,
alkoxycarbonylalkoxy, alkoxycarbonylalkyl, alkoxycarbonylalkylcarboxamido,
a]koxycarbonylarylalkoxy, alkoxycarbonylaryloxy, alkoxycarbonylcarboxamido,
alkyl, alkyl(alkylcarbonyl)amino, alkylcarbonyl, alkylcarbonylalkoxy,
alkylcarbonyloxyalkoxy, alkylcarboxamido, alkylcarboxamidoalkoxy,

alkylsulphanyl, alkylsulphanylalkoxy, alkylsulphinyl, alkylsulphonyl,

alkylsulphonylamino, alkylsulphonylaminoalkoxy, alkylureidyl, alkylthioureidyl,
amino, aminoalkoxy, ary1, arylalken)?l, arylalkynyl, arylalkoxy, arylalkoxyalkoxy,
arylalkyl, arylalkylcarboxamido, arylcarbonylalkoxy, arylcarboxamido,
arylcarboxamidoalkoxy, aryloxy, aryloxyalkoxy, arylsulphonylamino,
arylsulphonylaminoalkoxy, carboxy, carboxyalkyl, carboxyalkylcarboxamido,
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carbamoylalkoxy, cycloalkyl, cycloalkoxy cycloalkylalkoxy, cycloalkylammo,
cycloalkylaminoalkyl, cycloalkylaminocarbonyloxy, cycloalkylcarbamoylalkoxy,
cycloalkylcarboxamido, dihyd‘roxyalkoxy, halogen, haloalkenyl, haloalkoxy,
haloalkyl, hydroxy, hydroxyalkoxy, hydroxyalkoxyalkoxy, hydroxyalkyl,
hydroxycycloalkoxy, hydroxycycloalkylamino, mono- or di-alkylamino, mono-
or di-alkylaminoalkoxy, mono- or di-alkylaminoalkyl, mono- or di-alkylamino-
carbonylalkoxy, 2,2,2-trifluoroacetylaminoalkoxy or a heterocyclic substituent
selected from the group of azepanylcarbonylalkoxy, benzoimidazolyl,
morpholinylalkoxy, morpholinylalkyl, morpholinyloxoalkoxy, .
piperidinylalkoxy, piperidinylamino, piperidinylaminoalkyl, piperidinyloxy,
alkylsulphonylpiperidinyloxy, furanylalkoxy, 1,3-dioxo-1,3- _ |
dihydroisoindolylalkyl, imidazolyl, imidazolylalkyl, isothiazolyloxy,
dihydroisoxazolyl, piperazinyl, piperazinylalkyl, pyridinylaminoalkyl, bis-
pyridinylalkylamino, pyridinyloxy, pyrimidinylaminoalkylazepanylideneamino, -
pyrrolidinyl, pyrrolidin}flalkoxy, pyrrolidinylalkyl, pyrrolidinyloxy,
pyrrolidinyloxoalkoxy, oxopyrrolidinylalkoxy, oxadiazolyl,
tetrahydrofuranylalkoxy, tetrahydrofuranyloxy, tetrahydropyranylalkoﬁ;y,
tetrahydropyranylamino, tetrahydrothiopyranylamino, tetrahydropyranyloxy,
dioxohexahydrothiopyranylamino, thiazolylalkoxy and thiophenyl, with the = -
heterocyclic substituents being optionally substituted with alkyl, alkoxy, S
carboxyalkyl, hydroxy, tetrazolylmethoxy, alkylsulphonyl or alkexycarbonylalkyl
or two adjacent groups R* to R together forming the remainder of a fused 1,4~
dioxan, 1,3-dioxolan, 1-oxane or aryl ring, '

provided that not more than three of R* to R? have the same significance and X' is not
substituted by carboxy or alkoxycarbonyl; and

one of the symbols G' and G represents hydrogen and the other represents hydrogen,
alkyl; hydroxy, alkoxy, aroyl or a group COO-R® or OCO-R" and R represents
alkyl optionally substituted by halogen, hydroxy, alkoxy, carboxy, alkylcarbonyl-
oxycarbonyl or arylcarbonyloxycarbonyl,

as well as hydrates or solvates and physiologically usable salts thereof.

2. Compounds in accoi'dar_nce with claim 1, wherein R* to R® each independ-
ently represent hydrogen, alkenyl, alkenylcarbonyloxyalkoxy, alkenyloxy, alkynyl, alkoxy,
alkoxyalkenyl, alkoxyalkoxy, alkoxyalkyl, alkoxycarbonylalkoxy, alkoxycarbonylarylalkoxy,

This Sheet Has Been Replaced
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alkoxycarbonylaryloxy, alkyl, alkylcarbonylalkoxy, alkylcarbonyloxyalkoxy, .
alkylcarboxamldoalkoxy, alkylsulphanylalkoxy, ammoalkoxy, aryl arylalkenyl, arylalkoxy,

_ arylalkoxyalkoxy, arylalkyl, arylcarbonylalkoxy, arylcarboxamxdoalkoxy, aryloxy,

aryloxyalkoxy, carboxy, carboxyalkyl carboxyalkoxy, carboxyarylalkoxy, carboxyaryloxy,
carbamoylalkoxy, cycloalkyl cycloalkoxy, cycloalkylalkoxy, cycloalkylannno,
cycloalkylaminoatkyl, cydoalkylanunocarbonyloxy, cycloalkylcarbamoyla]koxy,
dxhydroxyalkoxy, halogen, haloalkenyl, haloalkoxy, haloalkyl, hydroxyalkoxy,
hydroxya]koxyalkoxy, hydroxya]kyl hydroxycycloalkoxy, mono- or di-alkylaminoalkoxy,
MOono- or dl-alkylammoalkyl. mono- or dz-aﬂcylan'nnocarbonylalkoxy or a heterocyclic
substituent selected from the group of morphohnylalkoxy, morphohnyla]kyl
morpholinyloxoalkoxy, plpendmylalkoxy, piperidinyloxy, pyndmylammoa].kyl alkyl-.
sulphonylpiperidinyloxy, furanylalkoxy, imidazolylalkyl, woﬂuazolyloxy, pyrrolidinyl, :

‘pyrrolidinylalkoxy, pyrrohdmylalkyl pyrrohdmyloxy, yrrohdmyloxoalkoxy, oxadiazolyl,
: tetrahydrofuranylalkoxy, tetrahydrofuranyloxy, tetrahydropyranyhlkoxy, tetrahydro- -

pyranyloxy and tlnazolyla]koxy, with the heterocychc substltuents being optionally
substituted with alky], alkoxy, tetrazolyhnethoxy, a]kylsulphonyl or alkoxycarbonylalkyl or
two adjacent groups R'to R together forxmng the remamder of a 1,4-d10xan, 1,3- ' :

' d1oxolan 1-oxame or aryl nng

3. Compounds in accordance with claim 2, wherem R‘ to RY each independ- -
ently represent alkenyl, alkenyloxy, alkynyl alkoxy, alkoxyalkenyl alkoxyalkoxy, alkoxy- -
alkyl, alkoxycarbonylarylalkoxy, alkyl, a]kylcarbonylalkoxy, alkylsulphanylalkoxy,
arylcarboxamidoalkoxy, carbamoylalkoxy, carboxyarylalkoxy, cycloalkoxy,
cycloalkylalkoxy, cycloalkylaminocarbonyloxy, cycloalkylcarbamoyla]koxy,
dihydroxyalkoxy, halogen, haloalkenyl ‘thaloalkoxy, haloa]kyl hydroxyalkoxy,
hydroxyalkoxyalkoxy, hyd;oxyalkyl, hydroxycycloalkoxy, mono- or di-alkylaminoalkoxy
or a heterocyclic substituent selected &om the :gr'.oup of pipefic.!i_nyloxy, furanylalkoxy,
isothiazolyloxy, mofpholin}flalkyl, pyﬁdiny]aminoalkyl, pyrrolif:linylalkyl, pyrrolidinyloxy,
tetrahydfofuranyloxy and t'etrahydxop.yran)'rloxy, with the heterocyclic substituents being
optionally substituted with a]kyl alkoxy, tetrazolylmethoxy, alkylsulphonyl or alkoxy-

carbonylalkyl

4. Compounds in accordance with claim 3, wherein R* to R? each independ-
ently represent hydrogen, alkenyl, alkynyl alkoxy, alkyl, carbamoylalkoxy, cycloalkoxy,
cycloalkylalkoxy, d1hydroxyalkoxy, halogen, haloalkoxy, haloa]kyl, hydroxyalkoxy,
hydroxyalkyl, hydroxycydoalkoxy, mono- or dx-a]kylanunoalkoxy or a heterocyclic
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substituent selected fr&;ﬂthe group of morpholinylalkyl, p‘hi“péndmyloxy, pyridinyl-
aminoalkyl; pyrrolidinylalkyl, pyrrolidinyloxy and tetrahydropyranyloxy, with the -

. heterocyclic substituents being optionally substituted with aJky] alkoxy, tetrazolylmethoxy,
-alkylsulphonyl or a]koxy'wbonylalkyl '

5. Compounds in accordance with claim 4, wherein R® to R® each
independently represent hydrogen, alkenyl, alkynyl, alkoxy, alkyl, carbamoylalkoxy,
halogen, hydroxyalkoxy, hydroxycycloalkoxy or mono- or di-alkylaminoalkoxy or a
heterocyclic substituent selected from the group of morpholinylalkyl, piperidinyloxy,
pyridinylaminoalkyl, pyrrolidinylalkyl and tetrahydropyranyloxy, with the heterocyclic
substituents being optionally substituted with alkyl, alkoxy, tetrazolylmethoxy, -
alkylsulphonyl or alkoxycarbonylalkyl.

6. - Compounds in accordance with any one of claims 1 to 5, wherein X!
represents the group C(R®), X® represents the group C(RY), X3 represents the group C(R‘)
and X! represents the group C(RY). '

7. - Compounds in accordance with any one of claims 1 to 6, wherein R*
represents hydrogen, carbamoylalkoxy, hydroxyalkoxy or halogen.

8. Compounds in accordance thh any one of claims 1 to 7, wherein R*
represents hydrogen. ' ' '
9. Compounds in accordance with any one of claims 1 to 8, wherein R®

represents hydrogen, alkenyl, alkynyl, alkoxy or alkyl.

10. Compounds in accordance with any one of claims 1 to 9, wherein R
represents alkoxy. '

11.  Compounds in accordance with any one of claims 1 to 10, wherein R®
represents hydrogen, alkoxy, mono- or di-alkylaminoalkoxy or hydroxyalkoxy.

12.  Compounds in accordance with any one of claims 1 to 11, wherein R

represents hydrogen or alkoxy.
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13.  Compoundsin accordance with any one of claims 1 to 12, wherein R
represents hydrogen, alkoxy, hydro,xycycloalkoxy, mono- or dl-alkylammoalkoxy ora

_ heterocyclic substituent selected from the group ¢ of morphohnylalkyl piperidinyloxy,

pyridinylaminoalkyl, pyrrohdmylalkyl and tetrahydropyranyloxy, with the heterocyclic
substituents being optxon_a_.]ly substituted with alkyl or alkylaglphonyl.

14. = Compoundsin accordance wzth any one of clauns 1to 13, wherein one of
the symbols Gl and G’ represents. hydrogen and the other represents hydrogen, alkyl,
hydroxy, alkoxy, aroyl or a group COO-R’ or OCO-R", and R® represents alkyl optionally
substituted with halogen, hydroxy, alkoxy, carboxy, alkylcarbonyloxycarbonyl or aryl-
carbonyloxycarbonyl. : ';

15. Compoﬁnds in accordance with any one of claims 1 to 14, wherein one of
the symbols G' and G? represents hydrogen or hydroxy and the other represents hydrogen.

16. Compounds in accordance with any one of claims 1 to 15, wherein the

symbols G' and G? represent hydrogen.

17. Compounds in accordance with ahy one of claims 1 to 16, wherein R

represents hydrogen.

18. Compounds in accordance with any one of claims 1 to 17, wherein E

represents hydrogen.

19. Compoundsin acccrda_nce with any one of clauns 1 to 18, selected from the
group consistingof '

a) (RS)-(4-carbamimidbyl-phen;darﬁino)—[4—(2-dim_ethylamino-ethoxy)-3-
ethoxy-phenyl}-acetic acid; '

'b) (RS)- and (SR) (4-carbamumdoyl-phenylammo) [3- ethoxy-s -[(1-RS,2RS)-2-
' hydroxy—cyclopentyloxy]-phenyl] -acetic acid;

- ¢) (RS)-(4-carbamimidoyl-phenylamino)-(3,5-diethoxy-2-fluoro-phenyl)-acetic
acid; T : :
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" d) (RS)-(4-carbikiimidoyl-phenylamino)-[3-ethox}:5- [(1-methyl-piperidin-4-

yloxy)-phenyl]- acetic acid;

e) (RS)-and (SR)- (4-carbamumdoyl—phenylanuno) [3-ethoxy-4-[(RS)-2-hydroxy—

1-methyl-ethoxy)-phenyl] - acetic acid;

f) (RS)- and (SR)-(4-carbamimidoyl-phenylamino)-[3-ethoxy-5-[(1RS,2RS)-2-
hydroxy-cyclohexyloxy)-phenyl]- acetic acid;

g) (RS)-(4-carbamimidoyl-phenylamino)-[3-ethoxy-5-(1-methanesulphonyl-
piperidin-4-yloxy)-phenyl]- acetic acid;

h) (4—carbamumdoyl-phenylannno) [3-ethoxy-5-(tetrahydropyran-4 -yloxy)-
phenyl]- acetic acid;

i) (RS)-(4-carbamirrﬁdoyl—phenylaminp)-(3—ethy_nyl-5-pyrrolidin—l—yhnetliyl_—
phenyl)- acetic acid;

j) (RS)-(4-carbamimidoy}-phenylamino)-(3-pyrrolidin-1-ylmethyl- 5-vmyl—
phenyl)- acetic acid;

k) (RS)- (4-carbamnmdoyl—phenylam1no) (3-ethoxy—4-methoxy—phcnyl)- acetic - -

acid hydrochloride;

1) (RS)-(4-carbamimidoyl-phenylamino)-(2-fluoro-3,5-dimethoxy-phenyl)- acetic
acid;

m) (RS)-(4-carbamimidoyl-phenylamino)-[3-ethoxy-5-(pyridin-2-yl-
aminomethyl)-phenyl]- acetic acid;

n) (RS)—(4-carbamirnidoyl—phenylam_ino)-(3-ethoxy—5-morpholin-4-ylmethyl-
phenyl)- acetic acid;

o) (RS)-(4:carbamimidoyl-phenylamino)-|3-ethoxy-4-(2-hydroxy-ethoxy)-
phenyl]- acetic acid;

P) (RS)-(4-carbamimidoy1—phenylfamino)-[4,5—dicthoxy-2-(2-hydroxy—ethoxy)-
phenyl]- acetic acid;

q) (RS)-(4-carbamimidoyl-phenylamino)-[3-(3-dimethylamino-2,2-dimethyl-
propoxy)-5-ethyl-phenyl]-acetic acid;
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1) (RS)- (4-carbam1mrdoyl-pheny1ammo)-[3—eﬁroxy-4-(2—hydroxy-ethoxy)-
phenyl]- acetrc acid; |

. 8) (RS)- (4-carbamumdoyl-phenylammo)-[4 5-d1ethoxy—2-(3-hydroxy-propoxy)-
phenyl}- acetxc aad and :

-9 (RS)- (4-carbammudoyl-phenylammo) (2—carbamoylmethoxy—4,5—d|ethoxy-
phenyl)- acetxc ac1d. ' ' S

20. Pharmaceuucal preparatrons contarmng a compound according to any one
of claims 1 to 19 in a galemcal adlmmstratlon form. '

21. Compounds in accordance with any one of claunsl to 19 for use as

~medicaments, especra]ly as mhlbltors of the formatxon of clottmg factorsXa, Ixa and
thrombm mduced by factor VIIa and tissue factor, partlcularly as medicaments for the

treatment or preventxon of thrombosxs, apoplexy, cardlac mfarctlon, inflammation and
artenosclerosm orasan: anntumour agent

22.  Theuse of a compound in accordarice with any one of claxmsl to 19 for the

productxon of rnedrcaments contzunmg a compound in accordance with any one of .

o claxmsl to 19 for the treatment or preventxon of thrombosrs, apoplexy, cardiac mfarcuon,

mﬂarmna'aon and artenosclerosrs or of antxtumour agents

23. A process for the manufacture of the compounds set forth in any one of
claims 1 to 19, which process compnses converting the mtnle group in a compound of
formula I '
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wherein X!, X% X% X% R" and E have the significariéé given in claims 1 to 19,

into a carbamimidoyl group or into a N-hydroxy-carbamimidoyl group and, if desired,

- modifying a reactive group present in an obtained compound of formula I and, if desired,

converting a compound of formula I ‘obtained into a physiologically compatible salt or
converting a salt of a compound of formula I into the free acid or base.

24.  Compounds in accordance with any one of claims 1 to 19, when
manufactured according to the process given in claim 24.

25.  Compounds of formula II as defined in claim 23, wherein X*, X%, X%, X, R
and E have the significance given in claims 1 to 19.

26.  Theinvention as hereinbefore defined.



