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1. Ethylenediamine monoamide derivatives of the

general formula

R-CO-NH-CHy-CHp~NH3 1

wherein R signifies one of the groups

. al o—lﬁ'z3
4
Rz»l\/Il R-J\N
(a) (b)
R7

w

and

(c) (d)
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in which R1 signifies phenyl, which is optionally

monosubstituted by halogen, lower-alkyl, lower-alkoxy,
trifluoromethyl, cyano or aryl-lilower-alkoxy, dihalo-
phenyl, furyl or thienyl, which is optionally mono-

substituted by halogen, R2 signifies hydrogen,

halogen or amino, R3, R5 and R7 each signify

phenyl, which is optionhally mono- or di-substituted by
halogen, thienyl or furyl, which is optionally mono-

substituted by halogen, R4 and R6 each signify
hydrogen or amino and R-8 signifies hydrogen or
lower-alkyl,
as well as pharmaceutically usable acid addition salts
thereof.

9. Compounds of the general formula

R-CO-Y

wherein R signifies one of the groups

3
S rR1 o , R
(a) (b)
ré RS R7
A s ;;[
O\ RB \/
and
(c) (d)
s g . 14
and Y signifies hydroxy or the group -NH-CH,-CH_-R™ ,

2 2
in which R~ signifies phenyl, which is optionally

monosubstituted by halogen, lower-alkyl, lower-alkoxy,
trifluoromethyl, cyaflo or aryl-lower-alkoxy, dihalo-
phenyl, furyl or thienyl, which is optionally mono-
substituted by halogen, R2 signifies hydrogen,
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halogen or aminp. R3.-RS

and ﬁ7 each signify

phenyl, which is optionally mono- or di-substituted by
Lalogen, thienyl or furyl, which is optionally mono-
substituted by halogen, r? anda R® eacn signify
hydrogen or amino, R8 signifies hydrogen or lower-

—~alkyl and R14 signifies a leaving group or a

residue which is convertible into an amino group.

19. A method of treating or preventing depressive states and
cognitive disorders in a mamnal requiring such treatment or prevention,
comprising administering to said mammal an effective amount of the
compound as defined in claim 14 or it or the composition as defined in
any one of claims 11, 17 or 18. '
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Abstract

The‘ethylenediamine monoamides of the formula

R-CO-NH-CH,-CHy -NH, 1

wherein R signifies an aromatic, S-membered hetero-

cyclic residue as defined in claim 1, o
as well as their pharmaceutically usable acid addition
salts have inte:esting‘monoamine oxidase inhibiting
properties with low toxicity and can accordingly be used
for the treatment of depcéssive states and‘cognitive
disorders. They can be manufactutéd acco:ding‘to known
methods. |
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The present invention is concerned with ethylene- é
diamine monoamide derivatives. In particular, it is é
concerned with ethylenediamine monoamides of the general i
10 formula i
R-CO-NH-CHy-CHy-NH; _ 1
o?tet 15 . I
wherein R signifies one of the groups
CE XX
ol e al 0 R3
09 o0
oo, T g |
20 RNy ' : 3
)
(a) (b) 4
svaq {3
°QU° [ 7 {;:.‘
° ew Rs Rs — R %
! N\ / "z‘
ow, 25 O\\/ Rs/ \.] E
LT . and :'
-
{¢c) (4) Lo
ad e . i b
0ves 1 i
A 30 in which R signifies phenyl, which is optionally : g

monosubstituted by halogen, lower-alkyl, lower-alkoxy,
trifluoromethyl, cyano or aryl-lower-alkoxy, dihalo-
phenyl, furyl or thienyl, which is optio:ally mono-
substituted by halogen, R2 signifies hydrogen,

halogen or amino, R3, R5 and R7 each signify

35
phenyl, which is optionally mono- or di-substituted by
halogen, thienyl or furyl. which is optionally mono-
substituted by haloger, R4 and R6 each signify W
Kbr/12.6.89 ‘
by
| .
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hydrogen or amino and R8 signifies hydrogen or lower-alkyl,
as well as pharmaceutically usable acid addition salts thereof.

In the scope of the present invention it has surprising]y'been
found that the compounds of formula I have interesting and
therapeutically valuable pharmacodynamic properties with low toxicity.
In animal experiments it could be shown that the compounds of formula I
above as well as their pharmaceutically usable acid addition salts
possess monoamine oxidase (MAO) inhibiting properties.

Objects of the present invention are the compounds of general
formula I as well as their pharmaceutically usable acid addition salts
per se and as pharmaceutically active substances, medicaments containing
a compound of general formula I or a pharmaceutically usable acid
addition salt thereof, the manufacture of such medicaments and the use of
compounds of general formula I as well as their pharmaceutically usable
zcid addition salts in the control or prevention of illnesses or in the
improvement of health, especially in the control or prevention of
depressive states and cognitive disorders, especially of those which are
caused by age. Finally, a process for the manufacture of the compounds
of formula I above and of their pharmaceutically usable acid addition
salts as well as the intermediates used in this process are objects of
the present invention.

According to a first embodiment of this invention, there is
provided ethylenediamine monoamide derivatives of the general formula

R-CO-NH~CH,~CH.,~NH,, i

wherein R signifies one of the groups

R1 O-——-——v'R3

sz\j[ R4J\N/lL

and

‘<§§ QY
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in which R] signifies phenyl, which is optionally monosubstituted
by halogen, lower-alkyl, lower-alkoxy, trifluoromethyl, cyano or
aryl-lower-alkoxy, dihalophenyl, furyl or thienyl, which is
optionally monosubstituted by halogen, R2 signifies hydrogen,
halogen or amino, R3, R5 and R7 each signify phenyl, which is
optionally mono- or.di-substituted by halogen, thienyl or furyl,
which is optionally monosubstituted by halogen, R4 and R6 each
signify hydrogen or amino and R8 signifies hydrogen or
lower-alkyl,

10 as well as pharmaceutically usable acid addition salts thereof.

According to a second embodiment of this invention, there is

provided compounds of the general formula

¢ 15

20

x,\*ai-*’x
U
o

R a

'

o e
~;—,thﬁgﬂM/133av

T

R-CO-Y

wherein R signifies one of the groups

1 .
s—jl = o_;[ R
RZJ\.N R4'J\N
(a) (b)
R6 RS R7
Q\‘ﬁ3¢J\ Rsl’\\\N://
and
(c) (d)
and Y signifies hydroxy or the giroup —NH—CHZ-CHZ—R]4, in

which R] signifies phenyl, which is optionally monosubstituted by
halogen, lower-alkyl, lower-alkoxy, trifluoromethyl, cyano ¢: aryl-
lower-alkoxy, dihalophenyl, furyl or thienyl, which is optionally
monosubstituted by halogen, R2 signifies hydrogen, halogen or
amino, R3, R® and R/ each signify phenyl, which is optionally

mono- or di-substituted by halogen, tittenyl or furyl, which is
optiorally monosubstituted by halogen, R4 and R6 each signify
hydrogen or amino, R8 signifies hydrogen or lower-alkyl and R
signifies a leaving group or a residue vhich is convertible into an

14 ,

XY
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amino group. . ' : %
According to a third embodiment of this invention there is
provided a process for the manufacture of compounds in accordance with
the first embodiment as well as of pharmaceutically usable acid addition
5 salts thereof, which process comprises
a) reacting a compound of the general formula

R—CQ—OH ' II

wherein R'has the significance given in the first embodiment, in
th; form of the free acid or in the form of a reactive functional
10 derivative thereof with ethylenediamine, or
b) reacting a compound of the general formula

9
R—CO—NH—CHZ—CHZ—R - III

wherein R has the significance given in the first embodient and
. ~ R? signifies a leaving group, '
Peee g witb ammonia, or

R T ) converting the residue R'°

in a compound of the generai formula | i

ol
Y
°

°

»

R-CO-NH-CH,-CH,-R'®  1v

wherein R has the significance given in the first embodiment and é
R'™ signifies a residue which is convertible into an amino group,

20 into the amino group, and, if desired, converting a compound obtained

e into z pharmaceutically usable acid addition salt.

. According to a fourth embodiment of this invention, there is
provided an antidepressant composition=for.the treatment or prevention of
cognitive disorders, Comprising a compound in'accordance with the first

25 embodiment and a therapeu&ically inert excipient, diluent, carrier and/or

10

T
il
2
¥
!
R4
i
ot
58

g
°
°
°
°

adjuvant.

According to a fifth embodiment of this invention, there is
provided compounds in accordance with the first embodiment, whenever
prepared according to the process of the third embodiment or by an

30 obvious chemical equivalent thereof.
' According to a sixth embodiment of this invention, there is
provided a method of treating or preventing derressive states and

‘11” \\ cognitive disorders which comprises adminiscering to a patient requiring

’
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such treatment an effective amount of a compound in accordance with the
first embodiment.
The term "lower-alkyl" used in this description relates to
straight-chain and branched hydrocarbon residues with 1-3 carbon atoms,
5 i.e. methyl, ethyl, n-propyl and isopropyl. ' The: term "lower-alkoxy"
relates to lower alkyl ether groups in which the term "lower-alkyl"
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has the above significance. The term "aryl-lower-alkoxy"
relates to lower alkyl ether groups in which one hydrogen
atom is replaced by a phenyl residue which is optionally
substituted by halogen, lower-alkyl,
cyano or hydroxy. The term "halogen" embraces the four

halogens fluorine,

chlorine,

lower-alkoxy, nitr

bromine and iodine. The te

"leaving group" signifies in the scope of the present

invention known groups such as halogen, preferably
chlorine or bromine, arylsulphonyloxy such as, for
example, tosyloxy. alkylsulphonyloxy such as, for examp

mesyloxy.

and the like.

o,

rLm

le,

The term "pharmaceutically usable acid addition salts"

embraces salts with inorganic and organic acids such as

hydrochloric acid, hydrobromic acid, nitric acid,

sulphuric acid,
maleic aciad,

phosphoric acid,

acetic ac.3d,

citric acid, formic ac
succinic acid, tartaric acid,

methanesulphonic acid, p-toluenesulphonic acid and the

like.

id,

such salts can be manufactured readily by any person

skiliod in the art having regard to the state of the art
and taking into consideration the nature of the compound

to be converted into a salt.

Preferred compounds of formula I are those in which R

signifies group (a) or (b).

There are thus preferred those compounds in which R1
signifies phenyl, which is optionally monosubstituted by

halogen, lower-alkyl,
cyano, dihalophenyl, furyl or thienyl, which is optionally
monosubstituted by halogen, and R2 signifies hydrogen or

. . . 3
amino an? those compounds in which R

lower-alkoxy,

trifluoromethyl or

signifies phenyl,

which is mono- or di-substituted by halogen, thienyl or
furyl, which is optionally monosubstituted by halogen,

4
R

signifies hydrogen.

and
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Especially preferred are those compounds in which Rl
signifies phenyl, which is monosubstituted by halogen, or
dihalophenyl and R2 signifies hydrogen and those
compounds in which R3 signifies phenyl, which is
mono- ¢ di-substituted by halogen, and R4 signifies
hydrogen.

From the above it follows that of the compounds of
formula I there are especially preferred those in which &
signifies group (a) or (b), Rl signifies phenyl, which
is monosubstituted by halogen, or dihalophenyl and Rz
signifies hydrogen or R3 signifies phenyl, which is
mono- or di-substituted by halogen, and R4 signifies
hydrogen.

Particularly preferred compounds of formula I are:

N-(2-Aminoethyl)-5-phenyl-4-thiazolecarboxamide
N-(2-aminoethyl)-5-(2-fluorophenyl)-4-thiazolecarbox-
amide
N-(2-aminoethyl)-5-(3-fluorophenyl)-4-thiazolecarbox-
amide

N- (2-aminoethyl)-5-(4-fluorophenyl)-4-thiazolecarbox-
amide
N-(Z-aminoethyl)-s-(4-chloropheny1)-4-oxazolecarbox~
amide
N-(2-aminoethyl)-5-(2-furyl)-4-oxazolecarhoxamide
N-(2-aminoethyl)-5-(3,5-dichlorophenyl)-4-thiazole-
carboxamide
N-(2-aminoethyl)-5-(2,4-difluorophenyl)-4-thiazole-
carboxamide
N-(2-aminoethyl)-5-(3,5-difluorophenyl)-4-thiazole-
carboxamide
N-(2-aminoethyl)-5-(4-fluorophenyl)-4-oxazolecarbox-
amide
N-(2-aminoethyl)-5-(4-bromophenyl)-4-oxazolecarbox-
amide
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N-(2-aminoethy1)-4—(3-£1uorophehyl)—3-iSOxazolecarbox-
amide and . |
N-(2-aminoethyl)-4-(3-fluorophenyl)-l-methyl-3-
-pyrazolecarboxamide.

The compoﬁnds of fo:mﬁla 1 and their pharmaceutically
usabhle acid addition salts can be‘manufactured in

accordance with the invention by

a) reacting a coméound of the general formula

R-CO-COH 11

wherein R has the above significance,

in the form of the free acid or in the form of a reactive

functional derivative thereof witi ethylenediamine, or

b) reacting a compound of the general formula

R-CO-NH-CHz-CHz-R9 | 11

wherein R has the above significance and‘R9
signifies a leaving group,
with ammonia, or

10

¢ converting the residue R in a compound of the

general formula

R-CO-NH-CH-CH,-R10 v
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wherein R has the above significance and Rlo

signifies a residue which is convertible into an amino
group,
into the amino group, and, if desired, converting a
compound obtained into a pharmaceutically usable acid
addition salt.

As reactive functional derivatives of the acids of
formula II there come into consideration, for example,
halides, e.g. chlorides, symmetrical or mixed anhydrides,
esters, e.g. methyl esters, p-nitrophenyl esters o:
N-hydroxysuccinimide esters, izides and amides, e.qg.

imidazolides or succinimides.

The reaction of an acid of formula II or a reactive
functional derivative therenf with ethylenediamine
according to variant a) of the above process can be
carried out according to usual methods. Thus, e.g. a free
acid of formula II can be reacted with ethylenediamine in
the presence of a condensation agent 'in an inert solvent.
1f a carbodiimide such as 1,1'-carbonyldiimidazole or
dicyclohexylcarbodiimide is used as the condensation
agent, then the reaction is conveniently cariied out in an
alkanecarboxylic acid ester such as ethyl acetate, an
ether such as tetrahydrofuran or dioxan, a chlorinated
hydrocarbon such as methylene chloride or chloroform, an
aromatic hydrocarbon such as benzene, toluene or xylene,
acetonitrile or dimethylformamide at a temperature between
about 0°C and about 100°C, preferably at about 60°C. If
phosphorus trichloride is used as the condensation agent,
then the reaction is conveniently carried out in a solvent
such as pyridine at a temperature between about 0°C and
the reflux temperature of the reaction mixture. In another
embodiment of variant a), ethylenediamine is reacted with
one of the above-mentioned reactive functional derivatives
of an acid of formula II. Thus, e.g. a halide, e.g. the
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- 7 -

chloride, of an acid ot formula II can be reacted at about
0°C with ethylenediamine in the presence of a solvent such
as e.g. methylene chloride or ether.

The'compounds of formula III are, for example, N-(2-
—haloethyl)carbdxamides such as N—(Z—chloroethyi)carbox-
amides, N-(2-methylsulphonylethyl)carboxamides or N-(2-p-
-toluenesulphonylethyl)carboxamides and the like.

-In accordance with variant b) a compound of
formula III can be reacted with ammonia ir a manner kndwn
per se at a temperature between about -40°C and 50°C, if
desired in the presence of a solvent such as dimethyl-
formamide, dimethylacstamide, dimethyl sulphoxide and the
iike; The reaction is convenieuntly carried out in the

presence of a solvent at about room temperature.

The conversion of the residue Rlo intc amino in
accordance with variant c¢) is also effected in a manner
known per se depending on the nature of the residue Rlo.
If this is an amide, then the conversion is conVeniently
effected by acidic or basic hydrolysis. For the acidic '
hydrelysis there is advantageously used a solution of a
mineral acid such as hydrochloric acid, aqueous hydrogen
bromide, sulphuric acid, phosphoric acid and the like in
an inert solvent such as an alcohol, e.g. methanoi or
ethanol, an ether, e.qg. tetrahydrofnran or dioxan, and che
like. For the basic hydrolysis there can be used aquebus
solutions of alkali metal hydroxides Such as potassium
hydroxide solution or sodium hydroxide solution. Inert
organic solvents such as thosa referred to above for the
acidic hydrelysis can be added as solubilizers. The

-reaction temperature can be varied for the acidic and

baéic.hydrdlysis in a range from about room temperature to
the reflux temperature, with the reaction belng preferably
carried out at the bciling temperature of the reaction
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mixture or slightly thereunder. If Rlo is phthalimido,

then, in addition to the acidic and basic hydrolysis, an
aminolysis with an aqueous solution of a lower alkylamine
such as methylamine or ethylamine can also be carried out.
A lower alkanol such as ethanol can be used as the organic
solvent. The reaction is preferably carried out at room
temperature. A third method for the conversion of
phthalimido into amino comprises reacting compounds of
formula IV with hydrazine in an inert solvent such as
ethanol, a mixture of ethanol and chloroferm, tetrahydro-
furan or aqueous ethanol. The reaction temperature can be
varied in a range from abo:t room temperature up to about
100°C, with the reaction being preferably carried out at
the boiling temperature of the chosen solvent. The
resulting product can be extracted with dilute mineral
acid and can subsequently be obtained by making the acidic
solution basic. The t-butoxycarbonylamino residue is
conveniently converted into the amino group with
trifluoroacetic acid or formic acid in the presence or
absence of an inert solvent such as methylene chloride at
about room temperature, while the conversion of the
trichloroethoxycarbonylamino group is effected with zinc
or cadmium under acidic conditions. The acidic conditions
are conveniently achieved by carrying out the reaction in
acetic acid in the presence or absence of an additional
inert solvernt such as an alcohol, e.g. methanol. The
benzyloxycarbonylamino residue can be converted into the i
amino group in a known manner by acidic hydrolysis as ;
described above or hydrogenolytically. An azido group can
be reduced to tne amino group according to known methods.
for example with elementary hydrogen in the presence of a
catalyst such as palla&ium/carbon, Raney-nickel, platinum
oxide and the like. A hexamethylenetetraammonium group can
be converted into the amino group by acidic hydrolysis
according to likewise known methods.
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The compounds of formula II and their reactive i
functional derivatives, which are used as starting {
5 materials in variant a). are novel, but belong to known E
classes of substances and can be obtained in analogy to }
the preparatiqn of known <smrpounds. They are also an ;
object of the present invention. §
10 Processes for the preparation of in each case one tyvpe {
of compound of formula II in which R signifies group (a), ?
(b), (c) or (d) are sketched in the following Schemes 1 }
and II in which R8 signifies hydrogen or lower-alkyl and i
on Rll signifies hydrogen, halogen, lower-alkyl, lower- {
°.“°f 15 -alkoxy, trifluoromethyl, cyano or aryl-lower-alkoxy, i
e “on R12 si¢gnifies lower-alkyl, R13 signifies hydrogen or i
°::r: ha'ogen and X siguifies halogen. With respect to the i
.}:”. s:cific reaction conditions, reference 13 made to the ?
20 oo experimental part. : ;
20 .
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Scheme I
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The compounds of formula I1I, which are used as
starting materials in variant b), are also novel, but
again belong to known classes of substances and can be
prepared in a manner known per se. They also form an
object of the.present invention. For example, a compound
of formula II or a reactive functional derivative thereof
can be reacted with ethanolamine under the reaction
conditions given for variant a) and the N-(2-hydroxy-
ethyl)carboxamide obtained can be converted into the
desired compound of formula III in a manner known per se,
©e.g9. by reaction with a halogenating agent such as
phosphorus trichloride, phosphorus tribromide, phosphorus
pentachloride, phosphorus oxychloride and the like, an
arylsulphonyl halide¢ such as tosyl chloride or an
alkylsulphonyl halide such as mesyl chloride.

The ccmpounds of formula IV, which are used as
starting wmaterials in variant c), are novel and are also
an object of the present invention. They can be prepared
in a manner known per se, for example by reacting a

compound of formula 1l or a reactive functional derivative

thereof with a compound of the general formula

HyN-CHy-CHp-R1G v

10 has the above significance,

wherein R
under the reaction conditions given for variant a). The
compounds of formula V are known c¢i caiz be obtained in

analogy to the preparation of the known compounds.

According to an alternative process the compounds ¢f
formula IV in which Rlo signifies phthalimido, azido or
hexamethylenetetraammonium can also be obtained by
reacting a compound o»f formula III with potassium
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phthalimide, an alkali metal azide or hexamethylene-
tetramine. The reaction is effected in a manner known per
se under the reaction conditions given for variant b).

As mentioned above, the compounds of formula I and
their pharmaceutically usable acid addition salts have
monoamine oxidase (MAO) inhibiting activity. On the basis
of this activity the compounds of formula I and their
pharmaceutically usable acid addition salts can be used
for the treatment ¢f depressive states and cognitive
disorders, especially of those which are caused by age.
Examples of such disorders are hypomnesis caused by age,
primary and secondary degenerative dementia, e.g. dementia
of the Alzheimer type or multi-infarct caused dementia,
and cerebrovascular disorders and consequences of brain

damages.

The MAO inhibiting activity of the compounds in
accordance with the invention can be determined using
standard methods. Thus, the preparations to be tested were
subjected to the in vitro test described hereinafter,
which followed the method published by R. J. Wurtmann and
J. A. Axelrod [Biochem. Pharmac. 12, 1439-1441 (1963)].

Isolated rats brains are homogenized in the ratio 1:4
(weight/volume) in 0.1 molar potassium phosphate buffer
(pH 7.4), whereupon the homogenates are diluted in the
ratio 1:4 (veiume/volume) with the same buffer and stored
at -20°. A mixture of the following composition is used

for the incubation:

- 100 ul of 1M phosphate buffer (pH 7.4):

- 100 ul solubilizate of the substance to be tested
in water or dimethyl sulphoxide; .

- 20 ul of rat brain homogenate; and as the substrate
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- 80 ul of 14C—serotonin (5-HT) or 14C—phenyl-
ethylamine (PEA), in each case 100,000 decays per
minute, corresponding to a final concentration of

2.10" Mo1/1 and, respectively, 2.10 °Mol/1.

Prior to the addition of the substrate a pre-
-incubation at 37°C was effected for 30 minutes. The
incubation (in the presence of the substrate) was also
effected at 37°C and lasted 10 minutes.

The reaction is stopped by the addition of 200 ul of
2N hydrochloric acid.

The deaminated product, depending on the use of 5-HT
or of PEA as the substrate, is extracted by shaking for
10 minutes with 5 ml of diethyl ether or with 5 ml of
n-heptane, whereupon the mixture is centrifuged, the
aqueous phase is frozen in a dry-ice bath and the organic
phase s poured into a counting glass.

The activity of the MAO in comparison to control
homogenates (without substance to be tested) is determined
on the basis of the B-counter value and the IC 50 is
defined as that concentration of a substance to be tested
which decreases the activity of the MAC in the substrate
5-HT or PEA to 50%.

The thus-determined activity of some compounds in
accordance with the invention will be evident from the

IC50 values listed in the following Table:
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Compound IC 50, uMol/1l

"N-(2-Aminoethyl)-...carboxamide" 5-HT

... 5-phenyi-4-thiazol 0.02

5-(2-fluorophenyl)-4-thiazol... 0.04
«es 5-(3-fluorophenyl)-4-thiazol... 0.02
... 5-(4-fluorophenyl)-4-thiazol... 0.06
... 5-(4-chlorophenyl)-4-oxazol... <0.01
ve. 5-(2-furyl)-4-oxazol... 0.022

5-(3,5-dichlorophenyl)-4-thiazol... 0.007
... 5-(2,4-difluorophenyl)-4-thiazol... 0.12

The compounds of formula I as well as their

pharmaceutically usakle acid addition salts can be used as

medicaments, e.g. in the form of pharmaceutical
preparations. The pharmaceutical preparations can be

administered orally, e.g. in the form of tablets, coated

tablets, dragees, hard énd soft gelatine capsules,

solutions, emulsions or suspensions. The administration
can, however, also be effected rectally, e.g. in the form
of suppositories, or parenterally, e.g. in the form of

injection solutions.

For the manufacture of tablets, coated tablets,
dragees and hard gelatine capsules the compounds of

formula I and their pharmaceutically usable acid addition

salts can be processed with pharmaceutically inert,

inorganic or organic excipients. Lactose, maize starch or
derivatives thereof, talc, stearic acid or its salts etc.
czn be used as such excipients for e.g. tablets, dragees

and hard gelatine capsules.

Suitable excipients for soft¢ gelatine capsules are
e.g. vegetable oils, waxes, fats, semi-solid and liquid

polyols etc.

3
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Suitable exvipients for the manufacture of solutions i
and syrups are e.g. water, polyols, saccharose, invert
sugar, glucose etc.

[¢)]

Suitable excipients for injection solutions are e.g. fé
water, alcohols, polyols, glycerine, vegetable oils etc. %5

10 Suitable excipients for suppositories are e.g. natural ’
or hardened oils, waxes, fats, semi-liquid or liquid
polyols etc.

The pharmaceutical preparations can also coritain
15 preserving agents, solubilizers, stabilizing agents,
wetting agents, emulsifying agents, sweetening agents,
colouring agents, flavouring agents, salts for varying the
osmotic pressure, buffers, coating agents or antioxidants.

IS T e R R T TR R L R

They can also contain other therapeutically valuable
substances.

I

il
i
4

20

In accordance with the invention compounds of general
formula 1 as well as their pharmaceutically usable acid
addition saltuy can be used in the control or prevention of

®es’ o depressive states and cognitive disorders, especially

25
o those which are caused by age. The dosage can vary within

wide limits and will, of conrse, be fitted to the
E’.,° individual requirements in each particular case. In
general, in the case of oral administration a daily dosage M
30 of about 50 to 500 mg, preferably of about 100 to 300 mg, : i'
. of a compound of general formula I should be appropriate,

although the upper limit just mentioned can also be
exceeded when this is shown to be indicated.

15 The following Examples are intended to illustrate the
preseat invention, but they are not intended to be
limiting in any manner. All temperatures are given in

degrees Celsius.

S e s e - i e




'[7 ERS

o9
o o
° 090
LX) ®
° o o
L} (X
0083
° o ¢
%9 °
e o9
6 o L}
o e
08 09
e o °
° ®
Owed
° o o
ev Q
o 6@
°
° av
[ X)
e o
° eva
®d00
°
XX P
. 3
° ° o
e ¢

10

20

25

30

35

- 17 -

Example 1

(A) 4.3 g (12.37 mmol) of t-butyl ([2-(5-phenyl-4-
-thiazolecarboxmido)ethyl]carbamate are dissolved in 10 ml
of methylene chloride, treated with 5.0 ml ~f trifluoro-
acetic acid and stirred at 20° for 16 hours ..ud at 60° for
1 hour. Subsequently, the mixture is concentrated under
reduced pressure. The residue is dissolved in 10 ml of
ethanol, treated with 3 ml of 17.5% (w/v) ethanolic hydro-
chloric acid and evaporated. The residue is recrystallized
from methanol, whereby 3.3 g (94%) of N-(2-aminoethyl)-5-
-phenyl-4-thiazolecarboxamide hydrochloride are obtained
as white crystals, melting point 243-245°.

The t-butyl [2-(5-phenyl-4-thiazolecarboxamido)etnyl]-
carbamate used as the starting material was prepared as
follows:

(B) 70 ml (0.487 mmol) of ethyl benzoate are heated
to reflux for 12 hours with 100 g (0.247 mol) of Lawesson
reagent in 350 ml of xylene. After cooling to 20° the
reactiocn mixture is diluted with 500 ml of hexane and
filtered. The filtrate is flash-chromatographed on 1 kg of
silica gel. Elution is carried out with hexane. The
fractions which are pure according to the thin-layer
chromatrogram (eluent: toluene) are combined -and
evaporated under reduced pressure. There are obtained 72 g
(89%) of O-ethyl thiobenzoate as a dark yellow evil-
-smelling oil which is used without further purification.

(C) Analogously to the method described in Synthesis
10, (1976), 681-682, the O-ethyl thiobenzoate is converted
with ethyl isocyanoacetate in the presence of 1-5%
powdered potassium hydroxide in ethanol in 70% yield into
ethyl S5-phenyl-4-thiazolecarboxylate which melts at 79-80°
after recrystallization from ethyl acetate/hexare.
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(D) The ethyl 5-phenylthiazole-4-carboxylate is
hydrolyzed according to known methods with 2N aqueous
sodium hydroxide solution at 70° for 30 minutes, whereby,
after acidification, there is obtained in 72% yield
5-phenyl-4-thiazolecarboxylic acid which melts at
189-190°C after recrystallization from methanol/diethyl
ether.

(E) 4.03 g (24.85 mmol) of 1l,1'-carbonyldiimidazole
are added to a solution of 5.0 g (24.36 mmol) of S5-phenyl-
-4-thiazolecarboxylic acid in 100 ml of abs. tetrahydro-
furan and the reaction mixture is stirred at 25° for
2 hours, whereby a Coz-evolution occurs. Thereafter,

4.1 g (25.59 mmol) of t-butyl (2-aminoethyl)carbamate are
added thereto. The reaction mixture is left to stir at 50°
for 2 hours and is thereafter evaporated under reduced
pressure. The oily residue is dissolved in methylene
chloride and chromatographed on 50 g'of silica gel.
Elution is carried out firstly with methylene chloride,
then with an 8:2 and 7:3 mixture of methylene chloride and
ethyl acetate and finally with ethyl acetate. The
fractions which are pure #ccording to the thin-layer
chromatogram (methylene chloride/ethyl acetate 7:3) are
combined and recrystallized Srom ethy¥l acetate/hexane,
whereby there are obtained 7.7 g (91%) of t-butyl [2-(5-
-phenyl-4-thiazolecarboxamido)ethyl]Jcarbamate as white
crystals, melting point 139-140°.

(El) 4.8 g (20.58 mmol) of ethyl S5-phenyl-4-thiazole-
carboxylate and 4.0 g (25.0 mmol) of t-butyl (2-amino-
ethyl)carbamate are heated under reduced pressure for
21 hours at a bath temperature of 100°, whereby the
ethanol formed is distilled off continuously.
Subsequently, the mixture is cooled, dissolved in 50 ml of
methylene chloride and chromatographed on 150 g of silica
gel. Elution is carried out firstly with methylene
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chloride, then with a 9:1, 8:2 and finally 7:3 mixture of

methylene chloride and ethyl acetate. The fractions which ;
5 are pure according to the thin-layer chromatogram are ; §

combined and recrystallized from ethyl acetate/hexane. In o

this manner there are obtained 4.3 g (60.1%) of t-butyl Ly

{2-(5-phenyl-4-thiazolecarboxamido)ethyl]carbamate as : ?

white crystals, melting pcint 139-140°. %

10 '
(BE2) 2.0 g (9.75 mmol) of S-phenyl-4-thiazole-

carboxylic acid are placed in 20 ml of chloroform with

0.8 g (10.4 mmol) of methyl chlorociormate and cooled to

0°. 1.5 ml (10.8 xmol) of triethylamine are added dropwise

A

15 thereto at 0-5°. After stirring at 0-5° for 30 minutes the
reaction mixture is added dropwise within 1.5 hours to an

Q LE R

) ice-cooled solution of 1.6 g (10 mmol) of t-butyl

cene (2-aminoethyl)carbamate in 20 ml of chloroform. The

°e © reaction mixture is stirred at 0-5° for a further

e 9w

®a%e 20 30 minutes, subsequently diluted with 150 ml of methylene

09 S0

v o chloride and washed with in each case 100 ml of water,

gt

v M P e i ipia AT T
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saturated sodium bicarhonate solution as well as sodium
chloride solution. The aqueous phases are back-extracted
with 100 ml of methylene chloride. The combined organic

j LR 25 phases are dried over magnesium sulphate and evaporated.
' LA The crystalline residue is recrystallized from ethyl

acetate/hexane, whereby there are obtained, after drying,
‘ e e 2.4 g (70.9%) of t-butyl [2-(5-phenyl-4-thiazolecarbox-
i amido)ethyl]carbamate as white crystals, melting point

4 30 139-140°.

e
<
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sv o Example 2

The following compounds were manufactured in an

35 analogous manner to that described in Example 1(A):
- From t-butyl [2-[5-(2-fluorophenyl)-4-thiazole-
carboxamido]ethyl]lcarbamate the N-(2-aminoethyl)-5-(2-

s
e




10

15

20

25

30

35

- 20 -

-fluorophenyl)-4-thiazolecarboxamide hydrochloride in 95%
yield, melting point 239-240° (from methanol/diethyl
ether):

- from t-butyl [2-[5-(3-fluorophenyl)-4-thiazole-
carboxamido]ethyl]lcarbamate the N-(2-aminoethyl)-5-(3-
-fluorophenyl)-4-thiazolecarboxamide hydrochloride in 90%
yield, melting point 244-246° (from methanol/diethyl
ether);

- from t-butyl [2-[5-(4-fluorophenyl)-4-thiazole-
carboxamido]ethyl]lcarbamate the N-(2-aminoethyl)-5-(4-
-fluorophenyl)-4-thiazolecarboxamide hydrochloride in 90%
yield, melting point 258-259° (from methanol/diethyl
ether):

- from t-butyl [2-[5-(2-chlorophenyl)-4-thiazole-
carboxamido]ethyl]carbamate the N-(2-aminoethyl)-5-(2-
-chlorophenyl)-d4-thiazolecarboxamide hydrochloride in 85%
yield, melting point 264-266° (from methanol/diethyl
ether);

- from t-butyl [2-[5-(3-chlorépheny1)-4-thiazole-
carboxamido]ethyl]carbamate the N-(2-aminoethyl)-5-(3-
-chlorophenyl)-4-thiazolecarboxamide hydrochloride in 92%
yield, melting point 257--258° (from methanol/diethyl
ether):

- from t-butyl [2-[5-(4-chlorophenyl)-4-thiazole-
carboxamido)ethyl]carbamate the N-(2-aminoethyl)-5-(4-
-chlorophenyl)-4-thiazolecarboxamide hydrochloride in 86%
vield, meltuing point 272-274° (from methanol/diethyl
ether):

- from t-butyl [2-[5-(3-bromophenyl)-4-thiazole-
carboxamido]ethyl]lcarbamate the N-(2-aminoethyl)-5-(3-

ru'.:'."_ I S PSP
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~bromophenyl)-4-thiazolecarboxamide hydrochloride in 92% ;
yield, melting point 260-261° (from methanol/diethyl :
5 ether); :

KL

- from t-butyl [2-[5-(3.,5-dichlorophenyl)-4-thiazole-
carboxamido]ethyl]lcarbamate the N-(2-aminoethyl)-5-(3,5-
-dici'orophenyl)-4-thiazolecarboxamide hyidrochloride in

10 67% yield, melting point 294-295° (from methanol): : p

L B e e T e,

- from t-butyl {2-[5-(2-methylphenyl)-4-thiazole- : ;
carboxamido]ethylJcarbamate the N-(2-aminvethyl)--5-(2-

14 -methylchenyl)-4-thiazolecarboxamide hydrochloride in 80%
: 15 yield, melting point 278-279° (from methanol/diethyl i
. ether); ‘

- from t-butyl [2-[5-(3-methylphenyl)-4-thiazole-

:'"' carboxamido]ethyl]carbamate the N-(2-aminoethyl)-5-(3- f
T 20 -methylphenyl)-4-thiazolecarboxamide hydrochloride in 89% g
Eu':° yield, meiting point 261-262° (from methi.nol/diethyl ;
ether); S
s - from t-butyl [2-[5-(4-methylphenyl)-4-thiazole- !Q
°?:‘§ 25 carboxamiuv]ethyl]carbamate the N-(2-aminoethyl)-5-(4- g
° 0.0 -methylphenyl)-4-thiazolecarboxamide hydrochloride in 91% }
X yield, melting point 259-261° (from methanol/diethyl \
ET. ether); ; ‘?
)
i 30 - from t-butyl [2-[5-(2-methoxyphenyl)-4-thiazole- ;i %
,,3°° carboxamido]ethyl]carbamate the N-(2-aminoethyl)-5-(2- o
u“.°§ -methoxyphenyl)-4-thiazolecarboxamide hvdrochloride in 84%
’ yield, melting point 230-231° (from methanol/diethyl
ether):

35
~ from t-buiyi {2-[S5-(3-methoxyphenyl)-4-thiazole- _
carpoxamido]ethyl]carbamate the N-(2-aminoethyl)-5-(3- . =
-mefhoxyphenyl)-4-tiiiazolecarboxamide hydrechloride in 82%

e
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_carboxamido]ethyl]carbamate the N-(2-aminoethyl)-5-(2.,4-
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yield, melting point 242-243° (from methanol/diethyl
ether):

- from t-butyl [2-[5-(4-methoxyphenyl)-4-thiazole-
carboxamido]e;hyl]carbamate the N—(z;aminoethyl)—s—(4-

-methoxyphenyl)-4-thiazolecarboxamide hydrochloride in 82% i

yield, melting point 263-265° (from methanbl/diethyl
ether): S '

- from t-butyl [2-[5-(a,a.a-trifluoro-3-methyl-
phenyl)—4—thiazolecarboxamido]ethyl]carbamate the N-(2-
—éminoethyl)-5—(a.a.q?t:if1uorc—3—methylpneny1)—4-
-thiazolecarboxamide hydrochloride in 86% yield, melting
point 226-227° (from methanol):

_'-.from t—bUtyi [2-[5-(a,a,a-trifluoro-4-methyl-

'phenyl)—4—thiazolecarboxamido]ethyl]carbamate the N-(2-

-aminoethyl)-5-(a,a,a-trifluoro-4-methylphenyl)-4-

'—thiazolecarbdxamide hydrochloride in 86% yield, meltihg
_point 281-284° (from methanol/diethyl ether);

- from t-butyl [2-[5:-(3-cyanophenyl)-4-thiazolecarbox-
amido]ethyl]carbamate the N-(2-aminoethyl)-5-(3-cyanc- ;
phenyl)-4-thiazolecarboxamide hydrochloride in 75% yield, :i
melting point 244-246° (from methanol/diethyl ether);' '

- from t-butyl [2-{5-(4-cyanophenyl)-4-thiazolecarbox-

amidolethyl]lcarbamate the N-(2—aminoethy1)—5-(4-cyano— . Q

phenyl)-4-thiazolecarboxamide hydrochloride in 73% yield,
melting point 250-252° (from methanol); '

- from t-butyl [2—[5—(2.4—dichioropheny1)-4—thiazole-
-dichlorophenyl)-4-thiazolecarboxamide hydrochloride in

86% yield, melting point 278-280° (from methanol/diethyl
ether); R '
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- from t-butyl [2-[5-(3,4-dichlorophenyl)-4-thiazole-
carboxamido]Jethyl]carbamate the N-(2-aminoethyl)-5-(3,4-
-dichlorophenyl)-4-thiazolecarboxamide hydrochloride in
90% yield, melting point 244-247° (from methanol/diethyl
ether);

- from t-butyl [2-[5-(2,4-difluorophenyl)-4-thiazole-
carboxamido]ethyl]carbamate the N-(2-aminoethyl)-5-(2,4-
-difluorophenyl)-4-thiazolecarboxamide hydrochloride in
94% yield, melting point 269-271° (from methanol):

- from t-butyl [2-[5-(2-thienyl)-4-thiazolecarbox-
amidolethyl]carbamate the N-(2-aminoethyl)-5-(2-thienyl)-
-4 *hiazolecarboxamide hydrochloride in 93% yield, melting
point 251-254° (from methanol/diethyl zther):

- from t-butyl [2-[5-(3-thienyl)-4-thiazolecarbox-
amido]ethyl]carbamate the N-(2-aminoethyl)-5-(3-thienyl)-
-4-thiazolecarboxamide hydrochloride in 89% yield, melting
point 265-266° (from methanol/diethyl ether);

- from t-butyl [2-[5-(5-bromo-2-thienyl)-4-thiazole-
carboxamido]lethyl]carbamate the N-(2-aminoethyl)-5-(5-
-bromo-2-thienyl)-4-thiazolecarboxamide hydrochloride in
77% yield, melting point 267-269° (from methanol/diethyl
ether);

- from t-butyl [2-[5-(2-furyl)-4-thiazolecarboxamido]-
ethyl]carbamate the N-(2-aminoethylj-5-(2-furyl)-4-
~-thiazolecarboxamide hydrochloride in 80% yield, melting
point 254° (from methanol/diethyl ether):

- from t-butyl [2-[5-(2,3-dichlorophenyl)-4-thiazole-
carboxamido]ethyl]carbamate the N-(2-aminoethyl)-5-(2,3-
-dichlorophenyl)-4-thiazolecarboxamide hydrochloride in
96% yield, melting point 263-265° (from me; ;x: nl/diethyl
ether):
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- from t-butyl [2-[5-(2,5-dichlorophenyl)-4-thiazole-
carboxamido]ethyl]Jcarbamate the N-(2-aminoethyl)-5-(2,5-
-dichlorophenyl)-4--thiazolecarboxamide hydrochloride in
80% yield, melting point 252-253° (from methanol); and

- from t-butyl [2-[5-(3,4-difluorophenyl)-4-thiazole-
carboxamide]ethyl]Jcarbamate the N-(2-aminoethyl)-5-(3,4-
-difluorophenyl)-4-thiazolecarboxamide hydrochloride in
94% yield, melting point 242-244° (from methanol/diethyl
ether).

The above-mentioned carbamates used as the starting
materials were prepared as follows:

The following carbamates were prepared in an analogous
manner to that described in Example 1(El):

— From ethyl 5-(2-fluorophesnyl)-4-thiazolecarboxylate
and t-butyl (2-aminoethyl)carbamate the t-butyl [2-[5-(2-
-fluorophenyl)-4-thiazolecarboxamido]ethyl]carbamate in
59% yield, meltiag point 143° (from ethyl acetate/hexane);

- from ethyl 5-(3-fluo:ophenyl)-4-thiazolecarboxylate
and t-butyl (2-aminoethyl)carbamate the t-butyl [2-[5-(3-
-fluorophenyl)-4-thiazolecarboxamidolethyl]Jcarbamate in
60% yield, wmelting point 142-143° (from ethyl acetate/
hexane) ;

-~ from ethyl S-(4-fluorophenyl)-4-thiazolecarboxylate
and t-butyl (2-aminoethyl)carbamate the t-butyl [2-[5-(4-
~-flurophenyl)-4-thiazolecarboxamido]lethyl]lcarbamate in 46%
yield, melting point 110-111° (from ethyl acetate/hexane);

- from ethyl 5-(2-chlorophenyl)-4-thiazolecarboxylate
and t-butyl (2-aminoethyl)carbamate the t-butyl [2-[5-(2-
-chlorophenyl)-4-thiazolecarboxamido]ethyl]Jcarbamate in
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68% yield. melting point 166-167° (from ethyl acetate/
hexane);-

i
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- from ethyl 5-(3-chloropheny1)-4—thiazolecarboxy1ate.
and t-butyl (2-aminoethyl)carbamate the t-butyl [2-[5-(3-
_—chlorophenYl)—4—thiazolecarboxamido]ethyl]ca:bamate in
72% yield, melting point 122-123° (from ethyl acetate/
10 hexane); '

"
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- from ethyl 5-(4-chlorophenyl)-4-thiazolecarboxylate o é
and t-butyl (2-aminoethyl)carbamate the t-butyl [2-[5-(4- : ;
—chlorophenyl)—4—thiazolecarboXamido]ethyl]cérbamate in_' : : %

15 63% yield, melting point 147-148° (from ethyl acetate/

Eﬁ‘f | hexane);

:":' - from ethyl 5—(3—bromqphény1)-4—thiazolecarboxyiate
eo” 2 ) and t-butyl (2-aminoethyl)carbamate the t-butyl [2-[5-(3-
®efes” 20 -bromophenyl)-4-thiazolecarboxamido]ethyl]carbamate in 79%
O yield, melting point 124-125° (from ethyl acetate/hexane);

- from ethyl 5-(3,5-dichlorophenyl)-4-thiazole-
carboxylate and t-butyl (Z—aminoethyl)carbamate the
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6 e w 25 t-butyl [2-{5-(3,S-dichlorophenyl)}4—thiazdlecarboxamido]—

es L] ) ) ;
0%6"% ethyl]carbamate in 42% yield, melting point 130-132° (from ,g,
ethyl acetate/hexane): ' ﬁ,
f - ftom ethyl 5-(2—methy1pheny1)—4—thiazolecatboxy1ate L
‘i . 30 and t-butyl (2-aminoethyl)carbamate the t-butyl [2-[5-(2-
~ et -methylphenyl)-4-thiazolecarboxamido)ethyllcarbamate in
KON 44% yield, melting point 163-164° (from ethyl acetate/
°oe hexane);
35 - from ethyl 5—(3—methy1pheny1)—4-thiézolecarboxY1ate

and t-butyl {2-aminoethyl)carbamate the t-butyl [2-[5-(3-
-methylpheny1}~4—thiazoleca;boxamido]ethyl]carbamate'in
35% yield, meltihg point 112-113° (from ethyl acetate/
hexane): R ' ' R '
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- from ethyl 5-(4-methylphenyl)-4-thiazolecarboxylate
and t-butyl (2-aminoethyl)carbamate the t-butyl [2-[5-(4-
-methylphenyl)-4-thiazolecarboxamido]ethyl]carbamate in
60% yield, melting point 133-134° (from ethyl acetate/
hexane):

- from ethyl 5-(2-methoxyphenyl)-4-thiazolecarboxylate
and t-butyl (2-aminoethyl)carbamate the t-butyl [2-[5-(2-
-methoxyphenyl)-4-thiazolecarboxamido]ethyl]carbamate in
17.5% yield, melting point 142-143° (from ethyl acetate/
hexane):

- from ethyl S5-(3-methoxyphenyl)-4-thiazolecarboxylate
and t-butyl (2-aminoethyl)carbamate the t-butyl [2-[5-(3-
-methoxyphenyl)-4-thiazolecarboxamido)ethyl]carbamate 'in
66% yield, melting point 98-100° (from ethyl acetate/
hexane);

- from ethyl 5-(4-methoxyphenyl)-4-thiazolecarboxylate
and t-butyl (2-aminoethyl)carbamate the t-butyl [2-[5-(4-
-methoxyphenyl)-4-thiazolecarboxamido)ethyl]carbamate in
61% yield, maélting point 102° (from ethyl acetate/hexane):

- from ethyl 5-(a,a,a-trifluoro-3-methylphenyl)-
-4-thiazolecarboxylate and t-butyl (2-aminoethyl)carbamate
the t-butyl [2-[5-(a.,a,a-trifluoro-3-methylphenyl)-
-4-thiazolecarboxamido]ethyl]Jcarbamate in 24% yield,
melting point 119-120° (from ethyl acetate/hexane);

- from ethyl 5-(a,a,a-trifluoro-4-methylphenyl)-
-4-thiazolecarboxylate and t-butyl (2-aminoethyl)carbamate
the t-butyl [2-[5-(a,a,a-trifluoro-4-methylphenyl)-
-4-thiazolecarboxamido]ethyl]carbamate in 82% yielad,
melting point 152-153° (from ethyl acetate/hexane);

e T

et

e R e L A

“iose

T o A L A

e

e R e T

A ey 5 e

Govgrr s s BTG T




- 27 -

- from.ethyi 5-(3-cyanophenyl)-4-thiazolecarboxylate . :gf:
and t-butyl (2-aminoethyl)carbamate the t-butyi [2—[5—(3—'
-cyanophenyl)-4-thiazolecarboxamido]ethyl]carbamate in 68%
yield, melting point 127—128° (from ethyl acetate/ hexane);

- from ethyl 5-(4-cyanophenyl)-4-thiazolecarboxylate
and t-butyl (2-aminoethyl)carbamate the t-butyl [2-[5-(4-
—cyanophenyl)—4-thiézolecarboxamido]ethyl]carbamate in 60% .
yield, melting point 149-149.5° (from ethyl acetate/ : ;
hexane) ; o ' 7

- from ethyl.5—(Z—thienyl)—4—thiazolecarboxy1ate and %
t-butyl (2-aminoethyl)carbamate the t-butyl [2-[5-(2- oo
—thienYl)—4—thidzoiecarboxamido]ethyl]carbamate in 60%
yield, melting point 100—lOi° (from ethyl acetate/hexane);

~ from ethyl 5-(3-thienyl)-4-thiazolecarboxylate and
t-butyl (2—aminoethy1)caébamate the t-butyl [2-[5-(3- :
—thienyl)—4—thiaquecarboxamido]ethyl]carbamate in 43% _}. i
yield, melting point 83° (from ether); o - &

- from ethyl 5-(5-bromo-2-thienyl)-4-thiazole-
cabboxylate and t-butyl (Z—aminoethyl)carbamate the
t-butyl [2-[5-(5-bromo-2-thienyl)-4-thiazolecarboxamido]-
ethyl]carbamate in 56% yield, melting point 144-145° (from
ethyl acetate/hexane); and

- from ethyl 5—(Z—furyl)—4—thiazolecazboxy1ate'and
t-butyl (2-aminoethyl)carbamate the t-butyl [2-[5-(2-
—furyl)—4—ﬁhiazolecarboxamido]éthyl]carbamate in 56%
yield, melting point 93—94°,(from-ethy1 aéetate/hexane).

The following carbamates were prepared in an analogous
‘< manner to that described in Example 1(E):
el 38 |
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- From 5-(2,4-dichlorophenyl)-4-thiazolecarboxylic
acid and t-butyl (2-aminoethyli)carbamate the t-butyl
[2-[5-(2,4-dichlorophenyl)-4-thiazolecarboxamido]ethyl]-
carbamate in 92.2% yield, melting point 142° (from éthyl
acetate/hexane); .

- from 5-(3,4-dichlorophenyl)-4-thiazolecarboxylic
acid and t-butyl (2-aminoethyl)carbamate the t-butyl |
[2-[5-(3,4-dichlorophenyl)-4-thiazolecarboxamido]ethyl]-
carbamate in 82.1% yield, melting point 128° (from ethyl
acetate/hexane); / o

- from 5—(2,4—dif1uoropheny1)—4—thiazolecarboxYlic
acid and t-butyl (2—aminoethy1)cdrbamate the t-butyl
[2—[5—(2,4—difluorophenyl)—d—thiazolecarboxamido]ethyl]—
carbamate in 73% yield, melting point 109-110° (from ethyl

acetate/hexane);

- from 5-(2,3-dichlorophenyl)-4-thiazolecarboxylic
acid and t-butyl (2-aminoethyl)carbamate thé t-butyl
[2-[5-(2,3-dichlorophenyl)-4-thiazolecarboxamidoJethyl]-
carbamate in 91% yield, melting point 144-145° (from ethyl
acetate/hexane);

-'frbm.5—(2,S—dichlorophenyl)—4—thiaz»xacarboxylic
acid and t-butyl (Z-aminoethyl)carbamate the t-butyl
[2-[5-(2,5-dichlorophenyl)-4-thiazolecarboxamido}ethyl]-

- carbamate in 90% yield, melting point 129-130° (from ethyl

a¢etate/hexane); and

-~ from 5—(3,4-dif1uorophenyl)—4~thiagolecacboxy1ic
acid and t-butyl (2-aminoethyl)carbamate the t-butyl
[2-[5-(3,4-difluorophenyl)-4-thiazolecartoxamido]lethyl]-

~carbamate in 93% yield, meltihq pbint 115-116° (from ethyl

acetate/hexane).
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The ethyl 4—£hiazolecarboxy1ates used as starting

materials are listed hereinafter. They were prepared in an

analogous manner to that described in Example 1(C) by
reacting the corresponding thioester with ethyl isocyano-
acetate in the presence of potassium hydroxide.

- From O-methyl 2-fluorothiobenzoate the ethyl 5-(2-
—-fluorophenyl)-4-thiazolecarboxylate in 67.3% yield as a
yellow oil; o

- from O-met!iyl 3-fluorothiobenzoate the ethyl 5-(3-
-fluorophenyl)-4-thiazolecarboxylate in 63.7% yield as a

pale yellow oil;

- from'o-methyl 4-fluorothiobenzoate the ethyl 5-(4-
-fluorophenyl)-4-thiazolecarboxylate in 51% yield, melting
point 65-66° (from ethyl acetate/hexane); '

- from O-ethyl 2-chlorothiobenzoate the ethyl 5-(2-
—chlorophenyl)-4—;hiazolecarb¢xy1ate in 30% yield as a
yellow oil; '

- from O-ethyl 3-chlorothiobenzoate the ethyl 5-(3-
—chlorophenyl)eq—thiaquedarboxylate in 41% yield, melting

-point'73¥759 (from ether/petroleum ether);

- from O-ethyl 4-chlorothiobenzoate the ethyl 5-(4-

-chlorophenyl)-4-thiazolecarboxylate in 57% yield, melting

point 99-1560° (from ethyl acetate/hexane):;
- from O-methyl 3-bromothiobenzoate the ethyl 5-(3-
-bromophenyl)-4-thiazolecarboxylate in 42% yield, melting

point 66-67° (from ethyl acetate/hexane);

- from O-methyl 3,5-dichlorothiobenzoate the ethyl

5—(3.S-dichlbrophenyl)—4-thiazolecarboxylate in 54% yield

as an oil;
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- from O-methyl 2—methy1thiobenzoate the ethyl 5-(2-
-methylphenyl)-4-thiazolecarboxylate in 23% yield, melting
point 72-73° (from ethyl acetate/hexane);

- from o;methyl 3-methylthiobenzoate the ethyl 5-(3-
—methylphenyl)—4-;hiazolecarboxylate in 37% yield as a

red-brown oil;

- from O-methyl i—methylthiobenzoate the ethyl 5-(4-

-methylphenyl)-4-thiazolecarboxylate in 52% yield, melting
_point 78-79° (from ethyl acetate/hexane);

~ - from O-methyl 2—methoxythiobenzoate the ethyl:sf(z-
-methoxyphenyl)-4-thiazolecarboxylate in 8.6% yiéld as a
yeliow oil;

- from O-methyl 3fmethoxythidbenzoate the ethyl 5—(3;
-methoxyphenyl)-4-thiazolecarboxylate in 25.6% yield as an
oil; '

_ - from O-methyl 4—meth0xythiobenzoate the ethyl 5- (4-
—methoxyphenyl)—4—thiazolecarboxylate in 48% yield,
melting point 69-70° (from ethyl acetate/hexane):

- from O—methyl'3-(a.d.q—trifluoromethyl)thio-
benzoate the ethyl 5-(a,a.a-trifluoro—3—methy1—
phenyl)—4—thiazolecarboxy1até in 51% yield as an oil:

- from O-methyi 4-(a,a,a-trifluoromethyl)thio- -
benzoate the ethyl 5-(a, a,a- trifluoro-4-methyl-
phenyl) -4-thiazolecarboxylate in 60% yield, meltlng po1nt
124_125° (from ethyl acetate/hexane);

- from O-methyl 3—cyanothiobenzoate the ethyl 5-(3-

'—cyanophenyl)—4—thiazolecarboxylate in 63% yield, melting

point 149° (from ethyl acetate/hexane):
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- from O-methyl 4-cyanothiobenzoate the ethyl 5-(4-
-cyanophenyl)-4-thiazolecarboxylate in 37.6% yield,
melting point 111-112° (from ethyl acetate/hexane):;

— from O-methyl 2,4-dichlorothiobenzoate the ethyl
5-(2,4-dichlorophenyl)-4-thiazolecarboxylate in 66.6%
yield, melting point 79-80° (from ethyl acetate/hexane);

- from O-methyl 3,4-dichlorothiobenzoate the ethyl
5..(3,4-dichlorophenyl)-4-thiazolecarboxylate in 80.6%
yield. melting point 113° (from ethyl acetate/hexane);

— from O-methyl 2,4-difluorothiobenzoate the ethyl
5-(2,4-difluorophenyl)-4-thiazolecarboxylate in 83% yield,
melting point 73-74° (from ethyl acetate/hexane);

- from O-methyl 2-thiophenethiocarboxylate the ethyl
5-(Z-thienyl)-4-thiazolecarboxylate in 63% yield, melting
point 37-38° (from ethyl acetate/hexane):;

- from O-methyl 3-thiophenethiocarboxylate the ethyl
5-(3-thienyl)-4-thiazolecarboxylate in 49% yield, melting
point 65-67° (from ethyl acetate/hexane);

- from O-methyl 5-bromo-2-thiophenethioc¢arboxylate the
ethyl 5-(5-bromo-2-thienyl)-4-thiazolecarboxylate in 48%
yield, melting point 80-56° (from ethyl acetate/hexane);

- from O-methyl 2-furanthiocarboxylate the ethyl 5-(2-
-furyl)-4-thiazolecarboxylate in 70% yield, melting point
51-52° (from ethyl acetate/hexane);

- from O-methyl 2,3-dichlorothiobenzoate the ethyl
5-(2,3-dichlorophenyl)-4-thiazolecarboxylate in 83% yield,
nelting point 131° (from ethanol);

Nflgg

PURR————

P o P S S 5 T

REFEY 3

S e d T

e e e




Lwtd
€
(et
¢t

10

15

20

25

30

35

- 32 -

- from O-methyl 2,5-dichlorothiobenzoate the ettiyl
5-(2,5-dichlorophenyl)-4-thiazolecarboxylate in 56% yield,
melting point 89-90° (from ethyl acetate/hexane); and

- from O-methyl 3,4-difluorothiobenzoate the ethyl
5-(3,4-difluorophenyl)-4-thiazolecarboxylate in 78% yield,
melting point 75° (from ethyl acetate/hexane).

The 4-thiazolecarboxylic acids used as starting
materials were prepared from the corresponding methyl
4-thiazolecarboxylates by hydrolysis in an analogous
manner to that described in Example 1(D):

5-(2,4-Dichlorophenyl)-4-~thiazolecarboxylic acid in
78% yieid, melting point 185-186° (from ethyl acetate/

hexane);

5-(3.4-dichlorophenyl)-4-thiazolecarboxylic acid in
95% yield, melting point 202-203° (from water);

5-(2,4-difluorophenyl)-4-thiazolecarboxylic acid in
95% yield, melting point 182-183° (from water):

5-(2,3-dichlorophenyl)-4~thiazolecarboxylic acid in
97% yield, melting point 199-201° (from water):

5-(2,5-dichlorophenyl)-4-thiazolecarboxylic acid in
95% yield, melting point 172-173° (from water); and

5-(3,4-difluorophenyl)-4-thiazolecarboxylic acid in
55% yield, melting point 195-19€° (from water).

Finally, the thioesters used above as starting
materials were obtained from the corresponding carboxylic
atid esters by reaction with Lawesson reagent in an

analogous manner to that described in Example 1(B):
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O-Methyl 2-fluorothiobenzoate in 51% yield as a yellow

oil;

O-methyl 3-fluorothiobenzoate in 53% yield as a yellor:
oil;

O-methyl 4-fluorothiobenzoate in 91% yield as a yellow

oil;

O-ethyl 2-chlorothiobenzoate in 62% yield as a yellow
oil;

O-ethyl 3-chlorothiobenzoate in 80% yield as a yellow

oil;

O-ethyl. 4-chlorothiobenzoate in 70% yield as an orange
oil;

O-ethyl 3-bromothiobenzoate in 43% yield as a yellow

oil;

O-methyl 3,5-dichlorothiobenzoate in 41% yield as a

yellow oil;

O-methyl 2-methylthiobenzoate in 74% yield as a yellow

oil;

O-methyl 3-methylthiobenzoate in 76% yield as a dark
yellow oil;

O-methyl 4-methylthiobenzoate in 75% yield as a yellow

0il;

O-methyl 2-methoxythiobenzoate in 50% yield as an

orange oil;
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O-methyl 3-methoxythiobenzoate in 72.5% yield as an i
orange oil;

O-methyl 4-methoxythiobenzoate in 52% yield as an
orange oil;

O-methyl 3-(a.a,a-trifluoromethyl)thiobenzoate
in 59% yield as a yellow oil;

O-methyl 4-(a,a,a-trifluoromethyl)thiobenzoate
in 45% yield as a yellow oil;

O-methyl 3-cyanothiobenzoate in 43% yield as a yellow

oil:

O-methyl 4-cyanothiobenzoate in 88% yield, melting
point 53-54°;

O-methyl 2,4-dichlorothiobenzoate in 20% yield as a
yellow oil; t

O-methyl 3,4-dichlorothiobenzoate in 50% yield as a
yellow oil:

O-methyl 2,4-difluorothiobenzoate in 69.4% yield as a i
yellow oil; !

O-methyl 2-thiophenetiiiocarboxylate in 93% yield as a ’
vellow oil; ‘ R

O-methyl 3-thiophenethiocarboxylate in 81% yield as a
yellow oil;

O-methyl 5-bromo-2-thiophenethiocarboxylate in 79%
yield as a yellow oil;
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O-methyl 2-furanthiocarboxylate in 72.4% yield as an

orange oil;

O-methyl 2,3-dichlcrothiobenzozte in 36% yield a: a

yellov oil;

C-methyl 2,5-dichloro:*iobenzoate in 26% yield as a

yellow ¢il; and

O-methyl 3,4-difluorothiobenzoate in 67% yield as a
yellow oil.

Example 3

In an analogous manner to that described in
Example 1(A), from 19.4 g (42.8 mmol} of t-butyl [2-[5-[3-
-(benzyloxy)phenyl]-4-thiazclecarboxamidolethyl])carbamate
there were obtained 14.7 g (91%) of %#-(2-aminoethyl)-5-[3-

-(benzyloxy)phenyl]-4-thiazolecarboxamide iiydrochloride as

beige crystals, melting point 230-231° (from methanol).

The t-butyl [4- {5-[3-(benzyloxy)phenyl]-4-thiazole-
carboxamido]ethyl]carbamate used as the starting wmiterial
was prepared as follows:

In an analogous manner to that described in
Example 1(B), 40 g (0.165 mol) of methyl 3-(benzyloxy)-
benzoate are heated at reflux for 8 hours with 33.4 g
(0.0826 mol) of Lawesson reagent in xylene and thereafter
chromatographed on silica gel, whereby there are obtained
21.7 g (51%) of O-methyl 3-(benzyloxy)thiobenzoate as a
red-brown oil which gradually crystallizes upon standing.

In an analogous manner to that described in

Examgle 1(C), 21.7 g of O-methyl 3-(benzyloxy)thiobenzoate

(44.13 mmol) 2-e reacted with ethyl isccyanoacetate,

T S




LER N

¢ 0O0e

St

eoo
L3

10

15

20

25

30

35

- 36 -

whereby there are obtained 26.5 g (92.9%) of ethyl 5~t3-
-(benzyloxy)phenyl]l-4-thiazolecarboxylate as an c~range oil.

From 26.5 g (78.1 mmol) of ethyl 5-([3-(benzyloxy)-
phenyl]-4-thiazolecarboxylate there are obtained, by
reaction with t-butyl (2-aminoethyl)carbamate, 19.4 ¢
(54.8%) of t-butyl [2-[5-[3-(benzyloxy)phenyl)-4-thiazole-
carboxamido]ethyl]carbamate as an oil wiich is used
without furtlier purification.

Example 4

In an analogous manner to that described in
Example 1(A), from 8.4 g (17.2 mmol) of t-butyl [2-[5-[3-
-[(3-chlorobenzyl)oxylphenyl]-4-thiazolecarboxamidolethyl]-
carbamate there were obtained 6.4 g of N-(2-aminocethyl)-5-
-[3-[(3-chlorobenzyl " ' oxylphenyl]-4-thiazclecarboxamide
hydrochloride as whit .stals, melting point 212-213°
(from methanol/ether, yield: 87.6%).

The t-butyl [2-[5-[3-[(3-chlorobenzyl)oxylphenyl]-4-
-thiazolecarboxamido]ethyllcarbamate used as th. starting
material was prepared as follows:

In an analogous manner to that described in
Example 1(B), 36.5 g (131.9 mmol) of methyl 3-[(3-chloro-
benzyl)oxylbenzoate were heated at reflux for 16 hours
with 26.7 g (66 mmol) of Lawesson reagent in xylene and
thereafter chromatographed on silica gel. Elution with
nexane/toluene (2%, 5% and 10%) yielded 28.2 g (73%) of
O-methyl 3-[(3—ch10robenzy1)oky]thiobenzoate as an orange,
crystallizing oil.

In an analogous manner to that described in
Example 1(C), 28.2 g (96.3 mmol) of O-methyl 3-[(3-chloro-
benzyl)oxy]thiobenzoate were reacted with =thyl isocyano-

V':;':,'fﬁﬁ.‘,-.
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acetate and subsequently chromatographed on silica gel.
Elution with 9:1, 8:2 and 1:1 mixtures of methylene
chloride and ethyl acetate as well as ethyl acetate ‘alone
yielded 28 g (77.8%) of ethyl 5-[3-[(3-chlorobenzyl)oxy]-
phenyl]-4-thiazole«arboxylate as an orange oil.

From 10.0 g (26.75 mmol) of ethyl 5-[3-[(3-chloro-
benzyl)oxylphenyll-4-thiazolecarboxylate there were
obtained by reaction with t-butyl (2-aminoethyl)carbamate
10.5 g of crystals which were recrystallized from ethyl
acetate/hexane. In this manner there were obtained 8.4 g
(64.4%) of t-butyl [2-[5-[3-[(3-chlorobenzyl)oxylphenyl]-
-4-thiazolecarboxamido]Jethyl]carbamate as white crystals,
melting point 116-117°.

Example §
Inh an analog : manner to that described in
Example 1(A), f:i- 9 g (6.06 mmol) of t-butyl

[2-(5-(3-[(3-cyanobenzyl)oxy]lphenyl]-4-thiazolecarboxamidcj-
ethyl]carbamate there were obtained 2.1 g (83.5%) of
N-(2-aminoethyl)-5-(3-[ (3-cyanobenzyl)oxy]lphenvl)-4-thiazole
carboxamide hydrochloride as white crystals, melting point
211-215° (from methznol/ether).

The t-butyl [2-(5-(3-[(3-cyanobenzyl)oxy]lphenyl]-4-
-thiazolecarboxamido)ethyl]carbamate used as the starting
material was prepared as follows:

In an analogous manner to that described in
Example 1(B), 8.9 g (33.5 mmcl) of methyl 3-[(3-cyano-
benzyl)oxylbenzoate were heated to reflux for 17 hours
with 13.5 g (33.4 mmgl) of Lawesson reagent in xylene and
thereafter chromato- graphed on silica gel. Elution with
an 8:2 and 7:3 mixture of hexane and methylene chlorij ~
yielded 7.6 g (65.8%) of O-metnyl 3-[(3-cyanobeizyl)oa,]-
thiobenzoate as a yellow oil which gradually crystallized
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7.6 g (26.82 mmol) of O-methyl 3-[(3-cyanobenzyl)oxy]-
thiobenzoate are dissolved in 50 ml of ethanol'together
with 3.6 g (32.1 mmol, of ethyl isocyanoacetate aﬁd added_
dropwise ‘at room temperature to a solution of 0.4 g of
potassium hydroxide in 30 ml of ethanol. After completion
of the addition the reaction mixture is heated to reflux
while stirring for a further 20 hours and then evaporated.
The residue is partitibned between ether and water, the
aqueous phase is extracted a further twice with ether and
the combined organic phases acre washed with water and

. saturated sodium chloride solution, dried over magnesium

sulphate, filtered and evaporated. The residue is
chromltographed on 150 g of silica gel with methylene
chloride and methylene chloride which contains 5% and,
respectively, 10% of ethyl acetate as the eluting agent.
The pure fractions are combined and evaporated, whereby
there are obtained 4.5 g of an oil which is crystallized
from ethyl acetate/hexane. In this manner there are ‘
obtained 3.5 g (36%) of ethyl 5-[3-[(3-cyanobenzyl)oxy]-
phenyi]—4—thiazolecarboxylate as beige crystals, melting
point 85¢.

From 3.5 g (9.6 mmol) of ethyl 5-[3-[(3-cyanobenzyl)-
oxylphenyl]l-4-thiazolecarboxylate there were obtained by
reaction with t-butyl (2—aminoethy1)carbamate'in an
analogous manner to that described in Example 1(El) and
subsequent chromatographf on silica gel with a 9:1 and 8:2
mixture of methylene chloride and ethyl acetate-aS'the '
eluting agent 3.4 g of an oil which'crYstallized from
ethyl acetate/hexane. In this manner there were obtained
2.0°g (65.3%) of t-butyl [2-(5-(3-[(3-cyanobenzyl)oxyl-
phenyl]—4—thiazolecarboxamido)ethyl]carbamate as white
crystals, melting point 115°.

Example 6

2.0 g (5.5 mmol) of t-butyl [2-(2-amino-5-phenyl-4-

'—thiazélecarboxamido)ethyl]cérbamaté are dissolved in
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15 ml of methylene chloride and heated to reflux for

3 hours with 2.1 ml (27.6 mmol) of trifluoroacetic acid.
Thereafter, the reaction mixture is evaporated under
reduced pressure and the residue is dissolved in methanol,
treated with ~ 2M methanolic hydrochloric acid and
evaporated. Recrystallization of the residue from
methanol/ether with the addition of a small amount of
hexane yields 1.65 g (90%) of 2-amino-N-(2-aminoethyl)-5-
-phenyl-4-thiazolecarboxamide dihydrochloride as white
crystals, melting point 203-205°.

The following two compounds were manufactured in an
analogous manner to that described above:

- From 0.9 g (2.27 mmol) of t-butyl [2-(2-amino-5-(4-
-chlorophenyl)-4-thiazolecarboxamido)ethyl]carbamate 0.8 g
(95%) of 2-amino-N-(2-aminoethyl)-5-(4-chlorophenyl)-4-
-thiazolecarboxamide dihydrochloride as white crystals,
melting point 228-230°; and

- from 2.1 g (5.52 mmol) of t-butyl [2-(2-amino-5-(3-
-fluorophenyl)-4-thiazolecarboxamido)ethyl]carbamate 0.7 g
(36%) of 2-amino-N-(2-aminoethyl)-5-(3-fluorophenyl)-4-
-thiazolecarboxamide hydrochloride as white crystals,
melting point 296-297°.

The t-butyl [2-(2-amino-5-phenyl-4-thiazolecarbox-
amido)ethyl]Jcarbamate used as the starting material was
prepared as follows:

5.0 g (21.3 mmol) of methyl 2-amino-S-phenyl-4-
-thiazolecarboxylate (which was prepared as described in
J. Chem. Soc. Perk. Trans. I (1982) 159-164) and 6.84 g
(42.7 mmol) of t-butyl (2-aminoethyl)carbamate are heated
under reduced pressure for 2 hours at a bath temperaturcte
of 140°, whcreby the methanol formed is distilled off
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continuously. After cooling the residue is dissolved in
50 ml of methylene chloride and chromatographed on 200 g

of silica gel with a 9:1 mixture of methylene chloride ‘and

methanol as the eluting agent. The fractions which are

pure according to the thin-layer chromatogram are combined

and evaporated under reduced pressure, whereby there are
obtained 4.5 g of a red, crystallizing oil. Crystal-
lization from methanol and an ether/hexane mixture yields
3.48 g (45%) of t-butyl [2-(2-amino-S-phenyl-4-thiazole-
carboxamido)ethyl]carbamate as beige crystals which are
used without further purification.

The following two carbamates were prepared in an

analogous manner to that described above:

- From 4.0 g (14.89 mmol) of methyl 2-amino-5-(4-
-chlorophenyl)-4-thiazolecarboxylate 1.2 g (20%) of
t-butyl [2-(2-amino-5-(4-chlorophenyl)-4-thiazolecarbox=-
amido)ethyl]carbamate as almost white crystals, melting
point 156-157°; and

- from 5.0 g (19.82 mmol) of methyl 2-amino-5-(3-
-fluorophenyl)-4-thiazolecarboxylate 2.1 g (27.5%) of
t-butyl [2-(2-amino-5-(3-fluorophenyl)-4-thiazolecarbox-
amido)ethyl]carbamate as white crystals, melting point
178-179°

The two methyl esters used as starting materials were
prepared according to the method described in J. Chenmn.,
Soc. Perk. Trans. I (1982) 159-164:

- Methyl 2-aminc-5-(4-chlorophenyl)-4-thiazole-
carboxylate in 95% yield, melting point 242-244° (from
water); and

- methyl 2-amino-5-(3-fluorophenyl)-4-thiazole-
carboxylate in 86.9% yield, meiting point 224-226°.
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Example 7

In an analogous manner to that described in Example 6,
from 1.55 g (4.1 mmol) of t-butyl fz-(Z—chloro—S-pheny1—4—
-thiazolecarboxamido)ethyl]carbamate there were obtained
1.23 g (94%) of N-(2-aminoethyl)-2-chloro-5-phenyl-4-
-thiazolecarboxamide hydrochloride as white crystals,
melting point 186-187°.

The t-butyl [2-(2-c:hloro-5-phenyl-4-thiazolecarbox-
amido)ethyl]carbamate used as the starting material was
prepared as follows:

14.04 g (60 mmol) of methyl 2-amino-5-phenyl-4-
-thiazolecarboxylate are reacted as described in J. Chem.
Soc. Perk. Trans. I (1982), pp 159-164; there are obtained
about 15 g of a yellow o0il. Chromatography on silica gel
with methylene chloride as the eluting agent and crystal-
lization of the crude product obtained from ether/hexane
yields 10.6 g (70%) of methyl 2-chloro-5-phenyl-4-
-thiazolecarboxylate as crystals, melting point 68-69°.

5.4 g (21.3 mmol) of methyl 2-chloro-5-phenyl-4-
-thiazolecarboxylate and 3.6 g (22.3 mmol) of t-butyl
(2-aminoethyl)carbamate are stirred under reduced pressure
for 22 hours at a bath temperature of 110°, whereby the
methanol formed is distilled off continuously. The
reaction mixture is cooled, dissolved in methylene
chloride and chromatographed on 150 g of silica gel with
methylene chloride and a 4:1 mixture of methylene chloride
and ethyl acetate as the eluting agent. The fractions
which are pure according to the .thin-layer chromatogram
are combined and evaporated. Crystallization of the
residue from ethyl acetate/hexane yields 1.83 g (27.5%) of
t-butyl [2-(2-chloro-5-phenyl-4-thiazolecarboxamido)-
ethyl]carbamate as white crystals, melting point 114-116°.
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In an analogous manner to that described in Example 6,
from 1.2 g (3.0 mmol) of t-butyl [2-(2-chloro-5-(3-fluoro-
phenyl)-4-thiazolecarboxamido)ethyl]lcarbamate there was
obtained 0.75 g (76%) of N-(2-aminoethyl)-2-chloro-5-(3-
—fluorophenyl)—4éthiazolecarboxamide hydrochloride as
white crystals, melting point 206-207°. -

The t-butyl [2-(2-chloro-5-(3-fluorophenyl)-4-
-thiazolecarboxamido)ethyl]carbamate used as the starting

material was prepared as follows:

In an analogous manner to that described in Example 7,
from 5.0 g (19.82 mmol) of methyl 2-amino-5-(3-fluoro-
phenyl)-4-thiazolecarboxylate there were obtained 2.0 g
(37.1%) of methyl 2-chloro-5-(3-fluorophenyl)-4-thiazole-
carboxylate as white crystals, melting point 99-100° (from : q
ethyl acetate/hexane). ;

In an analogous manner to that described in Example 7,
from 2.6 g (9.57 mmol) of methyl 2-chloro-5-(3-fluoro-
phenyl)-4-thiazolecarboxylate there were obtained 1.2 g
(32%) of t-butyl {2-(2-chloro-5-(3-fluorophenyl)-4-
-thiazolecarboxamido)ethyl]carbamate as white crystals

which were used directly.

Example 9 : ?
|
oo

0.5 g (1.2 mmol) of t-butyl [2-(2-bromo-5-phenyl-4-
-thiazolecarboxamido)ethyl]carbamate, 2 ml of trifluoro-
acetic acid and 10 ml of methylene chloride are heated to
reflux for 2 hours and then evaporated. The residue is
dissolved in methanol and treated with 1 ml of hydrobromic
acid in glacial acetic acid (~ 30%). Renewed evaporation
and recrystallization of the residue from methanol/ether
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yieldé 0.45 g (94.2%) of N-(Z—amindethyl)—Zubromo—S—
-phenyl-4-thiazolecarboxamide hydrobromide as beige
crystals, melting point 214-215° (dec.).'

The t-butyl [2-(2-bromo-5-phenyl-4-thiazolecarbox-
amido)ethyl]carbamate used as the starting material was
prepared as follows;

From 7.02 g (30 mmol) of methyl 2-amino-5-phenyl-4-
—thiazolecarboxylate,'15.48 g (62 mmol) of copper
sUlphate, 13.73 g (133 mmoL) of sodium bromide, 5.1 g
(73.9 mmol) of sodium nitrite and 300 g of conc. sulphuric
acid in 225 ml of water there were obtained in an '
analogous manner to that described in Example 7 7.0 g
(78%) of methyl 2-bromo-5-phenyl-4-thiazolecarboxylate as
crystals which melt ét 86-87° after recrystallization from
ether/hexane. '

2.9 g (6.7 mmol) of methyl 2-bromo-5-phenyl-4-

(2-aminoethyl)carbamate are stirred under reduced pressure
for 2.5 hours at 110° bath temperature, whereby the
methanol formed is distilled off continuously. After
chromatography on 100 g of silica'gei with methylene
chloride and a 4:1 mixture of methylene chloride and ethyl
acetate there is obtained 0.58 g (26%) of t-butyl [2-(2-
-bromo-5—pheny1—4—thiazolecarboxamido)ethyl]éarbamate as a
pale yellow, crystallizing'oii which is used directly. '

Example 10

3.6 g (19.1 mmol) of 5—phenyl-d—oxazolecarboxylic acid
are added portionwise to a suspension of 3.1 g (19.1 mmol)
of;1.1'—carbony1diimidazoie in 20 ml of dry tetrahydro-
furan, whefeby a brown solution forms with the evolution
of gas. After a reaction period of 15 minutes at 20°

oA

T e B T T P R PR I 2 T T, T e T i i S s s 5

A RS b ' T S T T A i i T




10

15

20

25

30

35

- 44 -

3.05 g (19.0 mmol) of t-butyl (2-aminoethyl)carbamate in
10 ml of dry tetrahydrofuran are added dropwise (slight
warming) and the reaction mixture is stirred for a further
30 minutes. Thereafter, the reaction mixture is evaporated
under reduced pressure and the residue is partitioned
between methylene chloride and 0.1lN hydrochloric acid.
After washing neutral with saturated sodium chloride
solution the organic phase is dried over magnesium
sulphate and evaporated, whereby there are obtained 5.8 g
(92%) of t-butyl [2-(5-phenyl-4-oxazolecarboxamido)ethyl]-
carbamate which are stirred at 20° for 20 minutes in 20 ml
of trifluoroacetic acid. Thereafter, the reaction mixture
is evaporated under reduced pressure. The residue 1is
dissolved in 5 ml of methanol and treated with 10 ml of
5.5N hydrogen chloride in methanol. Filtration of the
separated crystals yields 2.4 g (51%) of N-(2-aminoethyl)-
-5-phenyl-4-oxazolecarboxamide hydrochloride as white
crystals, melting point 257° (dec.).

The 5-phenyl-4-oxazolecarboxylic acid used as the starting
material was prepared as follows:

Analogously to the method described in Tetrahedron
Letters, 23, 235-236 (1982), from ethyl isocyanoacetate,
benzoic acid, phosphoric acid diphenyl ester azide and
potassium carbonate in dimethylformamide/water there was
prepared ethyl 5-phenyl-4-oxazolecarboxylate which was
then converted into the desired acid likewise according to
known methods by hydrolysis with 2N sodium hydroxide
solution at 50° during 13 minutes.

Example 11

The following compounds were manufactured in an analogous
manner to that described in Example 10:
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- From t-butyl [2-[5-(2-chlorophenyl)-4-oxazolecarbox-
amido]Jethyl]Jcarbamate the N-(2-aminoethyl)-5-(2-chloro-
phenyl)-4-oxazolecarboxamide hydrochloride in 66.4% yield,
melting point 247-248° (from methanol/diethyl ether);

- from t-butyl [2-[5-(3-chlorophenyl)-4-oxazoclecarbox-
amido]ethyl]carbamate the N-(2-aminoethyl)-5-(3-chloro-
phenyl)-4-oxazolecarboxamide hydrochloride in 86.5% yield,
melting point 229-231° (from methanol/diethyl ether);

- from t-butyl [2-[5-(4-chlorophenyl)-4-oxazolecarbox-
amido]ethyl]Jcarbamate the N-(2-aminoethyl)-5-(4-chloro-
phenyl)-4-oxazolecarboxamide hydrochloride in 73.4% yield,
melting point 274-275° (from methancl/diethyl ether);

- from %-butyl [2-[5-(2-fluorophenyl)-4-oxazolecarbox-
amidoJethyl]carbamate the N-(2-aminoethyl)-5-(2-fluoro-
phenyl)-4-oxazolecarboxamide hydrochloride in 65.4% yield,
melting point 271-272° (from methanol/diethyl ether);

- from t-butyl [2-[5-(3-fluorophenyl)-4-oxazolecarbox-
amido]ethyl]carbamate the N-(2-aminoethyl)-5-(3-fluoro-
phenyl)-4-oxazolecarboxamide hydrochloride in 95% yield,
melting point 258-260° (from methanol/diethyl ether);

- from t-butyl [2-[5-(4-fluorophenyl)-4-oxazolecarbox-
amido]ethyl]carbamate the N-(2-amincethyl)-5-(4-fluoro-
phenyl)-4-oxazolecarboxamide hydrochloride in 84% yield,
melting point 287° (from methanol/diethyl ether);

- from't—butyl [2-[5-(4-bromophenyl)-4-oxazolecarbox-
amido]ethyl]carbamate the N-(2-aminoethyl)-5-(4-bromo-
phenyl)-4-oxazolecarboxamide hydrochloride in 89% yield,
melting point 254-256° (from methanol/diethyl ether);
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- from t-butyl [2-[5-(3,4-dichlorophenyl)-4-oxazole-
carboxamido]ethyl]carbamate the N-(2-aminoethyl)-5-(3,4-
—-dichlorophenyl)-4-oxazolecarboxamide hydrochloride in 98%
yield, melting point 275-276° (from methanol);

- from t-butyl [2-[5-(2-furyl)-4-oxazolecarboxamido]-
ethyl]carbamate the N-(2-aminoethyl)-5-(2-furyl)-4-
-~oxazolecarboxamide hydrochloride in 95% yield, melting
point 238-239° (from methanol/diethyl ether):

- from t-butyl [2-[5-(2-thienyl)-4-oxazolecarbox-
amido]ethyl]carbamate the N-(2-aminoethyl)-5-(2-thienyl)-
—4-o0xazolecarboxamide hydrochloride in 71% yield, melting
point 263-264° (from methanol/diethyl ether);

- from t-butvl [2-[5-(5-bromo-2-furyl)-4-oxazole-
carboxamido]ethyl]carbamate the N-(2-aminoethyl)-5-(5-
-bromo-2~furyvl)-4-oxazolecarboxamide hydrochloride in 91%
yield, melting point 231-233° (from methanol/diethyl
ether):

- from t-butyl [2-[5-(2,4-difluorophenyl)-4-oxazole-
carboxamido]ethyl]carbamate the N-(2-aminoethyl)-5-(2,4-
-difluorophenyl)-4-oxazolecarboxamide hydrochloride in 91%
yield, melting point >290° (from methanol): and

- from t-butyl [2-[5-(2,6-difluorophenyl)-4-oxazole-
carboxamido)ethyl]carbamate the N-(2-aminoethyl)-5-(2,6-
~difluorophenyl)-4-oxazolecarboxamide hydrochloride in 80%
yield, melting point 266-267° (from methanol).

The carbamates used as starting materials were
prepared in an analogous manner to that described in
Example 1(El):
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- From ethyl 5-(2-chlorophenyl)-4-oxazolecarboxylat:
and t-butyl (2-aminoethyl)carbamate the t-butyl [2-[5-(2-
-chlorophenyl)-4-oxazolecarboxamido]ethyl]carbamate in 38%
yield (was processed without further purification):

- from ethyl 5-(3-chlorophenyl)-4-oxazolecarzboxylate
and t-butyl (2-aminoethyl)carbamate the t-butyl [2-[5-(3-
-chlorophenyl)-4-oxazolecarboxamido]ethyl]Jcarbamace in 38%
yield, melting point 140-141° (from ethyl acetate/hexane);

- from ethyl 5-(4-chlorophenyl)-4-oxazolecarboxylate
and t-butyl (2-aminoethyl)carbamate the t-butyl [2-[5-(4-
-chlorophenyl)-4-oxazolecarboxamido]ethyl]carbamate in 49%
yield, melting point 164° (from ethyl acetate/hexane):

- from ethyl 5-(2-fluorophenyl)-4-oxazolecarboxylate
and t-butyl (2-aminoethyl)carbamate the t-butyl [2-[5-(2-
~fluorophenyl)-4-oxazolecarboxamido]ethyl]c-arbamate in 58%
yield, mel-ing point 130-133° (from ethyl acetate/hexane):

- from ethyl 5-(3-fluorophenyl)-4-oxazolecarboxylate
and t-butyl (2-aminoethyl)carbamate the t-butyl [2-[5-(3-
-fluorophenyl)-4-oxazolecarboxamido]ethyl]carbamate in 69%
yield, melting point 135-136° (from ethyl acetate/hexane);

- from ethyl 5-(4-fluorophenyl)-4-oxazolecarboxylate
and t-butyl (2-amincethyl)carbamate the t-butyl [2-[5-(4-
~-fluorophenyl)-4-oxazolecarboxamidolethyl]carbamate in 24%

. yield, melting point 146-148° (from ethyl acetate/hexane);

- from ethyl 5-(4-bromophenyl)-4-oxazolecarboxylate
and t-butyl (2-aminoethyl)carbamate the t-butyl [2-[5-(4-
-bromophenyl)-4-oxazolecarboxamido}ethyl]Jcarbamate in 32%
yield, melting point 170-171° (from ethyl acetate/hexane);
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- from ethyl 5-(3,4-dichlorophenyl)-4-oxazole-
carboxylate and t-butyl (2-aminoethyl)carbamate the
t-butyl [2-[5-(3,4-dichlorophenyl)-4-oxazolecarboxamido]-
ethyl]carbamate in 72% yield, melting point 126-128° (from
ethyl acetate/hexane);

- from ethyl 5-(2-furyl)-4-oxazolecarboxylate and
t-butyl (2-aminoethyl)carbamate the t-butyl [2-[5-(2-
-furyl)-4-oxazolecarboxamido]ethyl]carbamate in 32% yield,
melting point 86-87° (from ethyl acetate/hzxane); and

- from ethyl 5—(Z;thienyl)—4—oxazolecarboxylate and
t-butyl (2-aminoethyl)carbamate the t-butyl [2-[5-(2-
-thienyl)-4-oxazolecarboxamidoJethyljcarbamate in 12%
yield, melting point 109-110° (from ethyl acetate/hexane).

The following carbamates were prepared in an analogous
manner to that described in Example 1(E):

- From 5-(5-bromo-2-furyl)-4-oxazolecarboxylic acid
and t-butyl (2-aminoethyl)carbamate the t-butyl [2-[5-(5-
-bromo-2-furyl)-4-oxazolecarboxamido]ethyl]Jcarbamate in
97% yield, melting point 120-121° (from ethyl acetate/
hexane):

- from 5-(2,4-difluorophenyl)-4-oxazolecarboxylic acid
and t-butyl (2-aminoethyl)carbamate the t-butyl [2-[5-
-(2,4-difluorophenyl)-4-oxazolecarboxamido]ethyl]carbamate
in 92% yield, melting point 133° (from ethyl acetate/
hexane): and

- from 5-(2,6~difluorophenyl)-4-oxazolecarboxylic acid
and t-butyl (2-aminoethyl)carbamate the t-butyl [2-[5-
-(2,6-difluorophenyl)-4-0xazclecarboxamido]ethyl]lcarbamate
in 61% yield, melting point 166-167° (from ethyl acetate/
hexane).
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The ethyl carboxylates used as starting materiais were s

prepared analogously to the method described in f
Tetrahedron Letters, 23, 235-236 (1982) from ethyl E
isocyanoacetate, the corresponding substituted benzoic
acids or furancar»oxylic acids or thiophenecarboxylic

acids, phosphoric acid diphenyl ester azide and potassium
carbonate:

i 2t e e

- From Z2-citlorobenzoic acid ard ethyl isocyanoacetate !
the 2thyl 5-(2-chlorophenyl)-4-oxazolecarboxylate in 58%

yield as a yellow oil (was processed without further
purification);

- from 3-chlorobenzoic acid and ethyl isocyanoacetate
the ethyl 5-(3-chlorophenyl)-4-oxazolecarboxylite in 57%
yield, melting point 57-58° (from ethyl aceta </hexane);

- from 4-chlorobenzoic acid and ethil isocyanoacetate
the ethyl 5-(4-chiorophenyl)-4-oxazolecarboxylate in 76%
yvield, melting point 152-105° (from ethyl acetate/hexane); ;

T TN

- from 2-fluorobenzoic acid and ethyl is¢ ~'anoacetate
the ethyl 5-(2-fluorophenyl)-4-oxazolecarboxylate in 41%
yield, melting point 62-63° (from ethyl acetate/hexane);

Aty At
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- from 3-fluorcbenzoic acid and ethyl isocyanoacetate
the ethyl 5-(3-fluorophenyl)-4-oxazolecarboxylate in 84% ;
yield, melting point 48-49° (from ethyl acetate/hexane); _ i

- from 4-fluorobenzoic acid and ethyl isocyancagzeta

cr

e
the ethyl 5-(4-fluorophenyl)-4-oxazolecarboxylate in 5.%
yield, melting point 53-54° (ftom ethyl acetate/hexane);

- from 4-bromobenzcic acid and ethyl isocyanoacetate
the ethyl 5-(4-bromophenyl)-4-oxazolecarboxylate in 62%
yield, melting pecint, 118-119° (from ethyl acetate/hexane);



5
10
15
oo
o LER
o8 ©
%o “os
° 20
avew
s 0
o ew
°0°ﬂ0
ca &9
> a9
° °
25
X
L o ¢
se ¢
° 6o
.
ARy
A 30
e eos
sa80
s
seee
ts o
‘e ®et
35
TN
0 MNg
[&’ R
()‘ (A )i
0 @ * i
/!,A" i: i
Ny

~ 50 -

- from 3,4-dichlorobenzoic acid and ethyl isocyano-
acetate the ethyl 5-(3,4-dichlorophenyl)-4-oxazolecar-
boxylate in 42% yield, melting point 102-103° (from ethyl
acetate/ hexane);

- from 2-furancarboxylic acid and ethyl isocyano-
acetate the ethyl Sf(2—furyl)—4Foxazolecarboxy1ate in 52%

yield, melting point 97-98° (from ethyl acetate/hexane);

- from 2-thiophenecarboxylic acid and ethyl isocyano-

: acetate the ethyl 5-(2-thienyl)-4-oxazolecarboxylate in

26% yield, melting point 41-42° (from ethyl acetate/
hexane);

- from S5-bremo-2-furancarboxylic acid and ethyl
isoéyanoacetate the ethyl 5-(5-bromo-2-furyl)-4-oxazole-
carboxylate in 32% yield, melting point 93° (from ethyl
acetate/hexane); o

- from 2,4-difluorobenzoic acid and ethyl isocyano-
acetate the ethyl S—(2,4—dif1uorophenyl)—44oxazole; _
carboxylate ifn 13% yield, melting point 76-77° (from ethyl
acetate/hexane); and ' '

-~ from 2,6-difluorobenzoic acid and ethyl isocyano-
acetate the ethyl 5—(2,6—dif1uoropheny1)m4—0}azole—
carboxylate in 13% yield as a yellow oil which crystal-
lizes upon standing.

The fo.lowing carboxylic acids were prepared in an
analogous manner to that described in Example 1(D):

- From ethyl 5—(S—brome—z-furyl)—4—oxazolecarboxylate
. ) —4-—0&&10&; . . .
the 5—(5—bromo~2-furyl%carboxyl;c acid in 66% yield,

melting point 226—228°'(from/ethy1 acetate/hexane):

- from ethyl 5-(2,4-difluorophenyl)-4-oxazole-
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carboxylate the 5-(2,4-difluorophenyl)-4-oxazolecarboxylic :
acid in 72% yield, melting point 180-182° (from water); and o

- from ethyl 5-(2,6-difluorophenyl)-4-oxazole-
carboxylate the 5-(2,6-difluorophenyl)-4-oxazolecarboxylic

5
acid in 64% yield (was used without further purification).
Example 12 ¢
10 1.46 g (4.2 mmol) of t-butyl [2-(2-amino-5-phenyl-4-

-oxazolecarboxamido)ethyl]carbamate are dissolved in 50 ml
of methylene chloride and treated with 5 ml of trifluoro-
acetic acid. The reaction mixture is heated to reflux
while stirring for 2.5 hours and thereafter evapcrated
15 under reduced pressure. The residue is dissolved in
methanol, treated with % wl of 2M methanolic hydrochloric ‘
acid and evaporated. Recrystallization of the residue from 4

LR AP\ TN

TN methanol/diethyl ether yields 1.3 g (94%) of 2-amino-N-(2- E
:”°': -aminoethyl)-5-phenyl-4-oxazolecarboxamide dihydrochloride "i
o et o0 as white crystals, melting point 260°. ?
SER /
o&:to The t-butyl [2-(2-amino-5-phenyl-4-oxazolecarbox- : 5
e oo amido)ethyl]lcarbamate used as the starting material was : L
vt prepared as follows: P

25 ?

A solution of 3 g (0.13 gram atom) of sodium in 50 ml ;i %
i:;} of methanol are added dropwise at 0-5° within 20 minutes g i
o ne to a solution, cooled to 0°, of 16.1 g (152 mmol) of benz- H
T aldehyde and 20.0 g (140 mmol) of methyl dichloroacetate : &M
o 30 in 50 ml of ether. Thereafter, the reaction mixture is
¢t stirred at 0-5° for a further 1.5 hours, then diluted with
100 ml of ethyl acetate and extracted with saturated
cses sodium chloride solution. The organic phase is dried over

e magnesium sulphate and evaporated. The residue is

35 dissolved in 50 ml of r thanol and heated to reflux for
14 hours with 6.72 g (112 mmol) of urea. The reaction
mixture is evaporated under reduced pressure, partitioned
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between methylene chloride and water, adjusted to pH 9
witii conc. sodium hydroxide solution and extracted. The
alkaline, aqueous phaSes are further extracted with
methylene chloride. The organic phases are combined and
washed twice with saturated zodium chloride solution,
dried and evaporated. The residue is purified by medium
pressure chromatography on 1 kg of silica gel. Elution
with methylene chloride as well as methylene chloride/
methanol 9:1 yields 8.4 g of an o¢il which crystallizes
from a mixture of methylene chloride, ether and hexane. In
this manner there are obtained 4.7 g (35%) of methyl
2-amino-5-phenyl-4-oxazolecarboxylate as light yellowish
crystals which are processed without further purification.

2.0 g (9.2 mmol) of methyl 2-amino-5-phenyl-4-oxazole-
carboxylate are stirred with 4.4 g (27,5 mmol) of t-butyl
(2-aminoethyl)carbamate under reduced pressure for 6 hours
at 120°. The reaction. mixture is then chromatographed on
200 g of silica gel using ethyl acetate with the addition
of 5% methanol as the eluting agent. The fractions which
are pure according to the thin-layer chromatogram: are
crystallized from methylene chloride/ether/hexane and
yield 1.46 g (62%) of t-butyl [2-(2-amino-5-phenyl-4-
~oxazolecarboxamido)ethyl]Jcarbamate as white crystals
which are prccessed without further purification.

Example 13

1.5 g (4.33 mmol) of t-butyl [2-(5-amino-4-phenyl-3-
-isoxazolecarboxamido)ethyl]carbamate in 5 ml of methylene
chloride are stirred at room temperature for 16 hours with
1.7 ml of trifluoroacetic acid. Thereafter, the reaction
mixture is evaporated under reduced pressure; the residue
is dissolved in ethanol, whereupon the solution is treated
with 2 ml of ethanolic hydrochloric acid (17.5% w/v) and
again evaporated. Recrystallization of the re_idue £rqm
methanol/ether yields 0.9 g (73.5%) of 5-amino-N-(2-amino-
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ethyl)-4-phenyl-3-isoxazolecarboxamide hydrochloride as
white crystals, melting point 187-189°.

The t-butyl [2-(5~-amino-4-phenyl-3-isoxazcliecarbox-
amido)ethyl]carbamate used as the starting material was
prepared as follows:

Reaction of benzyl cyanide, sodium ethylate and
diethyl oxalate according to the method described in Orgqg.
Synth. Coll. Vol. II (1943) 287 and Chem. Ber. 107 (1974)
2794-2795 in alcohol, acidification with conc. (37%)
hydrochloric acid to pH 2 and subsequent recrystallization
of the separated precipitate from ethanol yields ethyl
phenylcyanopyruvate in 90% yield as yellow crystals,
melting point 127-128°.

5.0 g (23 mmol) of ethyl phenylcyanopyruvate are
reacted according to the method described in Chem. Ber.
107 (1974) 2794-2795 and Ber. Deutsch. (‘hem. Ges. 33
(1900) 2592-2595, whereby there is obtained in 69.7% yield
ethyl S5-amino-4-phenyl-3-isoxazoiecarboxylate as beige
crystals which melt at 119-121° after recrystallization
from ethyl acetate/hexane.

2.9 g (12.5 mmol) of cthyl 5-amino-4-phenyl-3-
-isoxazolecarboxylate are heated to 110° for 2 hours under
reduced presc:-e with 5.0 g (31.2 mmol) of t-butyl
(2-aminoethyl)carbamate, whereby the ethanol formed is
distilled off continuously. The cooled reaction mixture is
dissolved in methylene chloride and ¢hromatographed on
100 g of silica gel. Elution with methylene chloride which
contains 5%, 10% and, respectively. 20% of ethyl acetate,

combining of the pure fractions and evapocation yields

1.9 g of crystals. Recrystallization from ethyl acetate/

hexane yields 1.5 g (34.7%) of t-butyl [2-(5-amino-4-
~phenyl-3-isoxazolecarboxamido)ethyl]Jcarbamate as white
crystals, melting point 144°.

AR NN R
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Example 14

5.0 g (15.1 mmol) of t-butyl [2-(4-phenyl-3-isoxazole-
carboxamido)ethyl]carbamate are stirred at room
temperature for 16 hours with trifluoroacetic acid
analogously to Example 13. After concentration there is
obtained a residue which is converted into the hydro-
chloride. Recrystallization of the crude product erm
methanol/ether yields 3.8 g (94.1%) of N-(2-aminoethyl)-4-
-phenyl-3-isoxazolecarbvoxamide hydrochloride as white
crystals, melting point 211-Z12°.

The t-butyl [2-(4-phenyl-3-isoxazolecarboxamido)-
ethyl]carbamate used as the stacting material was prepared
as follows:

In an analogous manner to that described in J. Org.
Chem. 50 (13) 1985, 2372-2375, 7.6 g (32.72 mmol) of ethyl
5-amino-4.-phenyl-3-isoxazolecarboxylate in 160 ml of
glacial acetic acid, 50 ml of water and 80 mL of tetra-
hydrofuran are treated portionwise at 15-20° while
stirring within 1 hour with a total of 22.6 g of sodium
nitrite. The reaction mixture is thereafter poured into
1 litre of water and extracted 3 times with 400 ml of
methylene chloride each time. The organic phases are
combined and washed firstly twice with 1 1 of saturated
sodium bicarbonate solution each time and then once with
1 1 of water, dried, filtered and concentrated in a
vacuum, whereby after chromatogréphy on silica gel and
elution with methylene chloride there are obtained 3.9 g
(55%) of ethyl 4—pheny1—3—isdxazolecarboxylate as a yellow
o0il which is used .ithout further purification.

3.9 g (17.95 mmol) of ethyl 4~phenyi—3—isoxazole—
carboxylate and 5.8 g (36.2 mmol) of t-butyl (2-amino-
ethyl)carbamate are heated together to 1il10° for 2 hours
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under reduced pressure. Chromatography on silica gel and
elution with methylene chloride which contains 5% and,
respectively, 10% of ethyl ‘acetate yields an oil which
crystallizes from ethyl acetate/hexane. In this manner
there are obtained‘s.d g (84%) of t-butyl [2—(4—phenyl—3-
~-isoxazolecarboxamido)ethyl]carbamate as white crystals,
melting point 170-171°. '

Example 15

The following compounds we:e.manufactured in an

analogous manner to that described in Examples 13 and 14:

- From t--butyl [2-[4-(2-chlorophenyl)-3-isoxazole-
carboxamido]ethyl]carbamate the N—(Z—éminoethyl)—4—(2—
—chlorophenyl)43-iSOXazolecarboxamide hydrochloride in
32.8% yield, melting point 255-256° (from methanol/diethyl
ether): ' '

- from t—bﬁtyl [2-[4-(3-chlorophenyl)-3-isoxazole-
carboxamido]ethyl]carbamate the N-(2-aminoethyl)-4- (35-
-chlorophenyl)-3-isoxazolecarboxamide hydrochloride in 93%

yield, melting point 181-183° (from methanol/diethyl
"ether); '

— from t—butyl [2-[4-(4-chlorophenyl)-3-isoxazole-

carboxamido]ethyl]carbamate the N-(Z—aminoethyl)—4—(4—
-chlorophenyl)-3-isoxazolecarboxamide hydrochloride in 72%

yield, melting point 254-256° (from methanol/diethyl
ether); '

- from t-butyl [2—[4—(3—f1uorophehy1)—3—isoxazole—-
carboxamido}lethyl]carbamate the N—(2—aminoéthy1)—4—(3—
-fluorophenyl)-3-isoxazolecarboxamide hydrochloriderii
91.7% yield, melting point 183-186° (from methanbl/diethyl
ether); and | '

ow-i —
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— from t-butyl [2-[4-(4-fluorophenyl)-3-isoxazole-
carboxamidol]ethyl]carbamate the N-(2-aminoethyl)-4-(4-
-fluorophenyl)-3-isoxazoi~carboxamide hydrochloride
(5:6) o 0.3 mol H,O in 3¢5 yield, melting point

2
237-239° (from exhanol).

The carbamates used as starting materials were
prepared as follows:

- From ethyl 4-(2-chlorophenyl)-3-3isoxazolecarboxylate
and t-butyl 2-(aminoethyl)carbamate the t-butyl [2-[4-(2-
-chlorophenyl)-3-isoxazolecarboxamido]ethyl]carbamate in
87% yield, melting point 132-133° (from ethyl acetate/
hexane); -

- from ethyl 4-(3-chlorophenyl)-3-isoxazolecarboxylate
and t-butyl (2-aminoethyl)carbamate the t-butyl [2-[4-(3-
-chlorophenyl)-3-isoxazolecarboxamido]Jetayl]carbamate in
78.6% yield, melting point 147-148° (from ethyl acetate/
hexane);

- from ethyl 4-(4-chlorophenyl)-3-isoxazolecarboxylate
and t-butyl (2-aminoethyl)carbamate the t-butyl [2-[4-(4-
-chlorophenyl)-3-isoxazolecarboxamido]lethyl]carbamate in
87% yield, melting point 135-137° (from ethyl acetate/
hexare);

- from ethyl 4-(3-fluorophenyl)-3-isoxazolecarboxylate
and t--butyl (2-aminoethyl)carbamate the t-butyl [2-[4-(3-
-fluorophenyl)-3-isoxazolecarbnxamidolethylijcarbamate in
75% yield, melting point 162-163° (from ethanol/diethyl
ether); and

- from ethyl 4-(4-fluorophenyl)-3-isoxazolecarboxylate
and t-butyl (2-aminoethyl)carbamate the t-butyl [2-[4-(4-
-fluorophenyl)-3-isoxazolecarboxamidojethyl]carbamate in

L‘:"J‘.‘; Py R R
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95.9% yield, melting point 140-141° (from ethyl acetate/

- hexane).

The substituted ethyl 3-isoxazolecarboxylates used as
starting materials were obtained from the corresponding
substituted 5-amino- 3 isoxazolecarboxylic acid esters
which, 1n turn, were obtained frcm the correspondlng

B- cyano a-oxo-dihydrocinnamic acid esters:

Ethyl 4-(2-chlorophenyl)-3-isoxazolecarboxylate in 52%
yield as a red oil;

ethyl 4-(3-chlorophenyl)-3-isoxazolecarboxylate in 73%
yield as a red oil;

éthyl 4-(4-chlorophenyl)-3-isoxazolecarboxylate in 51%

yield as an orange oil;

ethyl 4—(3—fluorophenyl)—3—isoxazolecarboxy1ate in 65%
yield as a yellow oil:

ethyl 4-(4—f1uoropheny1)—3—isoxazdlecarboxylate in 42%
yield, melting point 57-58° (from ethyl acetate/hexane):;

ethyl S5-amino-4-(2-chlorophenyl)-3-isoxazole-
carboxylate in 76% yield, melting point 141-142° (from

ethyl acetate/hexéne):

ethyl 5-amin0—4f(3—chloropheny1)~3—isoxazole—

‘carboxylate in 22% yield, melting point 151-152° (from

ethyl acetate/hexane):

ethyl 5—amino-4—(4—chloiopheny1)ﬂ3—iSOXazole—

' carboxylate in 52% yield, melting pocint 132-133° (from

ethyl acetate/hexane):
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ethyl 5-amino-4-(3-fluorophenyl)-3-isoxazole-
carboxylate in 75% yield, melting point 119° (from ethyl
acetate/hexane); and

ethyl 5—amino—4—(4—fluoropheny1)—3-isbxazole—
carboxylate in 75% yield, melting point 137-138° (from
ethyl acetate/hexane).

The dihydrocinnamic acid esters used as starting

materials were prepared from the corresponding benzyl

cyanides, sodium ethylate and diethyl oxalate according to

the procedure described in Org. Synth. Coll. Vol. II
(1943) 287 and Chem. Ber. 107 (1974) 2794-2795:

Ethyl 2-chloro-B-cyano-a-oxo-dihydrocinnamate in 67%

yield, melting point 133-135° (from ethanol/water);

ethyl 3-chloro—B-cyano—a-oko—dihydrocinnamate in 90%
yield, melting point 76-77° (from ¢thanol/water);

ethyl 4—chloro—B—cyano—q-oXo-dihydrocinnamate in
89.5% yield, melting point 137-139° (from water):

ethyl 2-fluoro-B-cyano-a-oxo-dihydrocinnamate in 85%
yield, melting point 94--95° (from ethanol/water); and

ethyl 4-fluoco—B—cyano;a—oxo-dihydroéinnamate in 90%
yield, melting point 142-144° (from ethanol/water).

Example 16

5;0 g (15.1 mmol) of t-butyl [2-(4-phenyl-3-pyrazole-

‘carboxamido)ethyllcarbamate are stirred at room
‘tempezature for 16 hours with 6 ml (78.4 mmol) of

trifluoroacetic acid and 10 ml of methylene chloride and

‘tnereafter‘evaporated under reduced pressure. The residue
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is treated with 7 ml of ethanolic hydrochloric acid
(17.5% w/v) and evaporated. Recrystallization of the
residue from methanol yields 3.1 g (76.8%) of N-(2-amino-
ethyl)-4-phenyl-3-pyrazolecarboxamide hydrochloride as
white crystals, melting point 285-286°.

The t-butyl [2-(4-phenyl-3-pyrazolecarboxamido)ethyl]-
carbamate used as the starting material was prepared as
follows:

(A) Benzaldehyde, N,N-dimethylglycine ethyl ester and
sodium hydride are reacted in ether with the addition of a
catalytic amount of ethanol according to the method
described in Lieb. Ann. Chem. 703 (1967) 37-43 to give
‘ethyl a-dimethylaminocinnamate. This is then reacted
according to the method described in Tetrahedron Letters,
46, (1978) 4573-4574 with oxalyl chloride and hydrazine in
60% yield to give ethyl 4-phenyl-3-pyrazolecarboxylate,
melting point 164-165° after recrystallization from
ethanol/diethyl ether.

The followiny 3-pyrazolecarboxylic acid esters were
prepased in an analogous manner to that described above;
for the preparation of the l-methyl substituted compounds
N-méthylhydrazine was used in place of hydrazine, whereby
in each case the resulting mixtures of the 1- and 2-methyl
derivatives were separated by chromatography on silica gel
with methylene chloride:

Ethyl 4-(3-fluorophenyl)-3-pyrazolecarboxylate in 46%
yield, melting point 161-162° (from ethanol/diethyl ether);

ethyl 4-(4-fluorophenyl)-3-pyrazolecarboxylate in
33.7% yield, melting point 177-179° (from ethanol/diethyl
esther):
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ethyl l-methyl-4-phenyl-3-pyrazolecarboxylate in 27%
yield, melting point 92° (from ethyl acetate/hexane);

ethyl 4-(3-fluorophenyl)-l-methyl-3-pyrazole-
carboxylate in 20% yield, melting point 93-34° (from ethyl

acetate/hexane);: and

ethyl 4-(4-fluorophenyl)-l-methyl-3-pyrazole-
carboxylate in 28% yield, melting point 58-59° (from
diethyl ether/petroleum ether).

(B) 5.0 g (23.12 mmol) of ethyl 4<«phenyl-3-pyrazole-
carboxylate are heated to 120° under reduced pressure for
2 hours with 7.4 g (46.12 mmol) of t-butyl (2-aminoethyl)-
carbamate, whereby the ethanol formed is distilled off
contirnuously. The reaction mixture is then taken up in
methylene chloride and chromatographed on 150 g of silica
gel with a 9:1, 8:2 and 7:3 mixture of methylene chloride
and ethyl acetate as the eluting agent. The fractions
which are pure according to the thin-layer chromatogram
are combined and evaporated, and the residue is crystal-
lized from ethyl acetate/hexane, whereby there are
obtained 5.1 g (66.8%) of t-butyl [2-(4-phenylpyrazole-3-
-carboxamido)ethyl]carbamate as white crystals, melting
point 71°/162-163% (still containing 0.05 mol of hexane).

Example 17

4.4 g (12.63 mmol) of t-butyl [2-(4-(3-fluorophenyl)-
-3-pyrazolecarboxamido)ethyl]carbamate are stirred at room
temperature for 16 hours with trifluoroacetic acid in an
analogous manner to that in Example 16. Thereafter, the
reaction mixture is evaporated and the residue is
converted into the hydrocirloride which is recrystallized
from methanol/diethyl ether. After drying there are
obtained 2.7 g (75%) of N-{2-aminoethyl)-4-(3-fluoro-
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phenyl)-3-pyrazolecarboxamide hydrochloride as white
crystals, melting point 284-285°.

The t-butyl [2-(4-(3-fluorophenyl)-3-pyrazolecarbox-
amido)ethyl]carbamate used as the starting material was
prepared as follows:

4.6 g (19.64 mmol) of ethyl 4-(3-fluorophenyl)-3-
-pyrazolecarboxylate were reacted with t-butyl (2-amino-
ethyl)carbamate in an analogous manner to that described
in Example 16. Chromatography of the crude product and
recrystallization from ethyl acetate/hexane yields 4.4 g
(64.6%) of t-butyl [2-(4-(3-fluorophenyl)-3-pyrazole-
carboxamido)ethyl]carbamate as white crystals, melting
point 175-176°.

Example 18

In an analogous manner to that described in Examples
16 and 17, from 6.4 g (18.37 mmol) of t-butyl [2-(4-(4-
-fluorophenyl)-3-pyrazolecarboxamido)ethyl]carbamate there
are obtained after cleavage of the t-butoxycarbonyl group
with trifluoroacetic acid and working-up 6.2 g of the
desired hydrochloride as the crude product.. Recrystal-
lization from methanol/ether yields 4.2 g (80%) of N-(2-
-aminoethyl)-4-(4-fluorophenyl)-3-pyrazolecarhoxamide
hydrochloride as white crystals, melting point 271-273°.

The t-butyl [2-(4-(4-fluorophenyl)-3-pyrazolecarbox-
amido)ethyl]carbamate used as the starting material was

'prepared as follows:

In an analogous manner to that described in
Examples 16 and 17, from 6.1 g (26 mmol) of ethyl
4—(4—f1uorophenyl)—3—pyrézolecarboxy1ate there were
obtained 6.4 g (67.2%) of t-butyl [2-(4-(4-fluorophenyl)-

-3-pyrazolecarboxamido)ethyl]carbamate as white crystals
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which melt at 162-163° after recrystallization from ethyl }i
acetate/hexane.

Example 19

In an analogous manner to that described in 'f
Examples 16 and 17, from 4.6 g (13.4 mmol) of t-butyl
[2-(l-methyl-4-phenyl-3-pyrazolecarboxamido)ethyl]carbamate
there were obtained, after cleavage of the t-butoxycar-

10 bonyl group with trifluoroacetic acid and working-up,
4.8 g of the crude hydrochloride. Recrystallization from
ethanol/ diethyl ether yields 3.4 g (90%) of N-(2-amino-
ethyl)-l-methyl-4-phenyl-3-pyrazolecarboxamide
hydrochloride as white crystals, melting point 182°.

15
The t-butyl [2-(l-methyl-4-phenyl-3-pyrazolecarbox- 3
s amido)ethyl]lcarbamate used as the starting miterial was i
R prepared as follows: ﬁ
':::3 20 In an analogous manner to that described 'in %
olee Examples 16 and 17, from 6.6 g (28.7 mmol) of ethyl Q
o ea l-methyl-4-phenyl-3-pyrazolecarboxylate there were gﬁ
°r obtained 4.6 g (71.5%) of t-butyl [2-(l-methyl-4-phenyl- %
~-3-pyrazolecarboxamido)ethyl]carbamate as white crystals, ﬁ
25 melting point 145° (from ethyl acetate/hexane). : %
‘:}.: Example 20 ' ?
;ﬁ er. 3.4 g (9.38 mmol) of t-butyl [2-[4-(3-fluorophenyl)-1- L
°oee 30 -methyl-3-pyrazo'!ecarboxamido]ethyl]carbamate are stirred
at room temperature with tcifluocoacetié acid fo# 16 hours
oszs in an analogous manner to that described in Example 16.
. The reaction mixture is thereafter evaporated and the

residue is converted into the hydrochloride. Recrystal-
35 1lization from ethanol/diethyl ether yields 2.6 g (92.8%)
of N-(Z-aminoethyl)-4-(3-fluorophenyl)-l-methyl-3- §
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—pyrazolecarboxam1de hydrochlorlde as whlte crystals,
melting point 160-161°.

N T s e e

5
The t-butyl [2-[4-(3-fluorophenyl)-l-methyl-3-
—pyrazoleca@boxamido]ethyl]carbamate used as the starting
material was prepared as follows:
10 - 3.4 g (13.7 mmol) of ethyl 4-(3-fluorophenyl)-1-

—methy153—pyrazolecarbbxylate and 5.5 g (34.32 mmol) of
" t-butyl (2-aminoethyl)carbamate are stirred under reduced

pressure for 18 hours at 130° and subsequently chromato-

_ graphed on.loo g of silica gel. Elution with a 9:1, 8:2
15 and 7:3 mixture of methylene chloride and ethyl acetate
' yields 3.9 g of crystals which are recrystallized from
ethyl acetate/hexane. In this manner there are obtained

F L. 3.4 g (68.5%) of t-butyl [2-[4-(3-fluorophenyl)-l-methyl-
2.0': -3-pyrazolecarboxamiad UJethyllcacbamate as white crystals,
Yo fel 20 melting point 124°. ' ;
B
Cetee - ' Example 21
R 9.8 g (27.0 mmol) of t-butyl [2-[4-(4-fluorophenyl)-1-
E 25 —methy1—3—pyrazolecarboxamido]ethyl]cérbamate are stirred :
! with trifluoroacetic acid at room temperature'for 16 hours g
o0V, in 2n analogous manner to that described in Example 16. i
| i .:;mc Thereafter, the reaction mixture is evaporated and the %
k oCes? residue is converted into the hydrochloride. Recrystal— s
0 s 30 lization from ethanol/diethyl ether yields 7.5 g (92.8%)
vt of N—(2—aminoethyl)—4e(4~f1uorophénj1)—1—methyl—3-
—pyrazolecarboxamide~hydro¢hloride as white crystals,
ocve melting point 19%-196°.
6e2s .
2s o
e el 35 The t-butyl [2-[4-(4- fluorophenyl)-1l-methyl-3-

—pyrazolecarboxamldo]ethyl]carbamate used as the startlng

material was prepared as follows:
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8.6 g (34.6 mmol) of ethyl 4-(4-fluorophenyl)-1-
-methyl-3-pyrazolecarboxylate are heated to 70° for
60 minutes with 90 ml of 2N sodium hydroxide solution and
50 ml of water. Conversion into the acid form and
recrystallization of the crude product from ethyl
acetate/hexane yields 6.9 g (90.4%) of 4-(4-fluorophenyl)-
-l-methyl-3-pyrazolecarboxylic acid as white crystals,
melting poin: 146-147°.

6.9 g (31.34 mmol) of 4-(4-fluorophenyl)-1-methyl-3-

-pyrazolecarboxylic acid are heated to reflux for 2 hours

with 400 ml of tetrahydrofuran and 5.2 g (32 mmol) of

'1,1'-carbonyldiimidazole. Thereafter, 5.3 g (33 mmol) of

t-butyl (2-aminoethyl)carbamate are added. The reaction

' mixt&re is heated to reflux for a further 2 hours and

thereafter evaporated. The residue is partitioned between
ethyl acetate and water, the organic phase is washed
several times with water, dried over magnesium sulphate
and evaporated. Recrystallization of the crystalline
residue from ethyl acetate/hexané yields 9.8 g (86.3%) Qf
t-butyl [2—[4—(4—f1uoropheny1)—l—methyl-Bepyrazolecatbox-
amido]ethyl]carbamate as white crystalé. melting point
144°. ‘ '

Example 22

In an analogous manner to that described in Example 1,
from 7.2 g (18.78 mmol) of t=butyl [2-[5-(3,5-difluoro-
phenyl)-4-thiazolecarboxamido)ethyl]carbamate there were
obtained 5.7 g (95%) of N-(2-aminoethyl)-5-(3,5-difluoro-
phenyl)44—thiazolecarboxamide hydrochloride as white
crystals, melting point 266-267° (from methanol).

The t-butyl [25[5-(3,5-dif1uoropheny1)—4—thiazole—

carboxamido]ethyl]carbamate used as the starting material
was prepared as follows:
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25.0 g (179.7 mmol) of 3,5-difluorobenzonitrile 4&re
dissolved in 250 ml of ethanol and cooled to -10°.
Thereafter, hydrochloric acid gas is conducted in during
20 minutes, whereby the internal temperature rises to 30°. '
The mixture is thereafter stirred at room temperature for : ;
1 hour and nitrogen is conducted through the reaction
mixture for 30 minutes in order to remove excess hydro-
chloric acid. The mixture is cooled to 0° and 200 ml of
ether are added thereto. The turbid solution is left to
stand at about 0° for 5 days and thereafter the crystals
are filtered off. After drying at 50° in a vacuum there
are obtained 27.8 g (70%) of 3,5-difluorobenzimino ethyl
ether hydrochloride as white crystals of melting point
133-134°.

300 ml of pyridine are cooled to 0-5°. 5-10 g of
hydrogen sulphide are conducted in, then 27.5 g (124 mmol)
of 3,5-difluorobenzimino ethyl ether hydrochloride are

added theretc &and the reaction mixture is left to stand
closed at room temperature for about 48 hours. The excess
hydrogen sulphide is removed by flushing with nitrogen and

g v
A R o

the reaction mixture is then concentrated in a vacuum. The
residue is treated with 500 ml of hexane while stirring,

ONCESER)

S

whereupon the mixture is cooled to 5°. After 30 minutes
insoluble constituents are filtered off under suction. The

A Aposscs

r::.“:.l«.'.','.ﬂ el

vellow, clear solution is concentrated in a vacuum. There
are obtained as the residue 23.8 g (95%) of o-ethyl
3,5-difluorothicbenzoate as an orange evil-smelling oil.

As described in Example 1(C), from o-ethyl
3,5-difluorothiobenzoate there is obtained in 82% yield
ethyl 5-(3,5-difluorophenyl)-4-thiazolecarboxylate which
melts at 112-113° after recrystallization from ethyl
acetate/hexane.




- 66 -

The .ethyl 5-(3,5-difluorophenyl)-4-thiazolecarboxylate

is saponified in an analogous manner to that described in

Example 1(D), whereby after acidification there is f

obtained 5-(3,5-difluorophenyl)-4-thiazolecarboxylic acid (
5 in 97% yield, melting point 200° (from water).

N In an analogous manner to that described in
Example 1(E), from 5-(3,5-difluorophenyl)-4-thiazole-
carboxylic acid there is obtained in 88% yield t-butyl
10 [2-[5-(3,5-difluorophenyl)-4-thiazolecarboxamidolethyl]-
carbamate as white crystals of melting point 141-142°.

Example 23 E

g 15 (A) 6.3 g (13.1 mmol) of t-butyl [2-[5-(3-iodo-
‘ e Tend phenyl)-4-thiazolecarboxamido]ethyl]carbamate are g
f °:n.i dissolved in 70 ml of methylene chloride, treatad with g
A .:?‘: 5.1 ml of trifluoroacetic acid and stirred under reflux S
R for 2 hours. Subsequently, the mixture is concentrated i
v .t 20 under reduced pressure. The residue is dissolved in 50 ml _32
| s Tt of methanol and treated with 5.2 ml of 2.7N‘ethanolic iy
hydrochloric acid, whereby 4.8 g (88%) of N-(2-amino-
ethyl)-5-(3-iodophenyl)-4-thiazolecarboxamide hydro-
: cous chloride are obtained as White crystals, melting point
i 25 2722730,

. The t-butyl [2-[5-(3-iodophenyl)-4-thiazolecarbox-
LI amido]ethyl]carbamate used as the starting material was -
prepared as follows: LR
so e 30 :
coes (B) 52.5 g (0.2 mol) of methyl 3-iodobenzoate ate
°:u“f heated to reflux for 18 hours with 81 g (0.2 mol) of

Lawesson reagent in 330 ml of xylene. By working-up in an
analogous manner to that described in Example 1(B) there

35 are obtained 47 g (84.4%) of O-methyl 3-iodothiobenzoate
as a yellow evil-smelling oil which is used without
furthet purification.
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(C) Analogouély to the method described in
5ynthesis 10, (1976), 691-682, 47 g (169 mmol) of O-methyl
3-iodothiobenzoate are reacted with ethyl isocyanoacetate
in the presence of 1-5% powdered potassium hydroxide in

~ethanol. Recrystallization from ether yields 45.8 ¢

(75.4%) of ethyl S-(3-iodophenyl)-4-thiazolecarboxylate as

‘ochre crystals, melting point 77-78°.

(D) 20 g (55.68 mmcl) of ethyl 5-(3-iodophenyl)-4-
-thiazolecarboxylate are hydrolyzed in an analogous manner
to that described in Example 1(D), whereby 17.6 g (95.5%)
of 5-(3-iodophenyl)-4-thiazolecarboxylic acid are obtained
as yellow crystals, melting point 186°.

(E) Reaction of 5.0 g (15.1 mmol) of 5-(3-iodo-
phenyl)-4-thiazolecarboxy1ic acid with 2.6 g (16.2 mmol)
of t-butyl (2-aminoethyl)carbamate in an analogous manner
to that described in Example 1(E) yields‘s.é g (88.1%) of
t-butyl [2-[5-(3-iodophenyl)—4-thiazolecarboxamido]éthyl]-
carbamate as white crystals, melting point 111-112°.

Example A

Coated tablets of the following composition cau be
manufactured in a manher‘known‘per se according to methods
which are familiar to any person skilled in the art:

Nucleus

N-(2-Aminoethyl)-S-phenyl-4-thiazole-

carboxamide hydrochloride 100.00 mg
Powd.‘lactose ‘ 148.00 mg
Maize starch | . 120.00 mg
Polyvinylpyrrolidone 20.00 mg
Sodium carboxymethylstarch 10.00 mg
Magnesium stearate | 2.00 mg

‘ ' Nucleus weight 400.00 mg

i
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Coating layer

Hydroxypropylmethylcellulose
Talc

Titanium dioxide

Yellow iron oxide

Sienna iron oxide

Total weight of a coated tablet

68 -

Example B

5.00 mg
3.76 mg
1.00 mg
0.20 mg

0.04 mg
410.00 mg

Coated tablets of the following composition can be

manufactured in a manner known per se according to methods

which are familiar to any person skilled in the art:

N-(2-Amincethyl)-5-phenyl-4-thiazole-

carboxamide hydrochloride
Powd. lactose

Maize starch
Polyvinylpyrrolidone
sodium carboxymethylstarch
Magnesium stearate

Coating layer

Hydroxypropylmethylcellulose
Ethylcellulose
Polyethy.eneglycol 600Q

Talc

Titanium dioxide

Yellow iron oxide

Total weight of a coated tablet

Nucleus weight

150.00 mg
148.00 mg
60.00 mg
25.00 mg
15.00 mg

2.50 mg
400.00 mg

4.50 mg
1.50 mg
0.60 mg
2.40 mg
2.90 mg

0.10 mg
412.00 mg
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Exanple C

Coated tablets can be manufactured from the following,
likewise preferred compounds in analogy to Examples A and
B:

N-(2-Aminoethyl)-5-(2-fluorophenyl)-4-thiazolecarboxa-

mide hydrochloride:

N-(2-aminoethyl)-£-(3-fluorophenyl)-4-thiazolecarbox-

. amide hydrochloride:

N-(2-aminoethyl)-5-(4-fluorophenyl)-4-thiazolecarbox-

amide hydrochloride:

N- (2-aminoethyl)-5-(4-chlorophenyl)-4-oxazolecarbox-
amide hydrochloride; ‘

N-(Z—aminoethyl)—S—(Z—furyl)-4-oxazolecarb§xamide
hydrochloride; ‘

N-(2-aminoethy1)555(3pS»dicnlozophenyl)-4-thiazole-
carboxamide hydrochloride; | |

N-(2-aminoethy1)—5—(2.4-dif1uo:opheny1)—4-thiazole-
czrboxamide hydrochloride; and

N-(2~aminoethyl)—5—(3.5—difluorophenyl)qq-thiazole~
carboxamide hydﬁochloride.
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The claims defining the Invention are as follaws?
Claims
1. Ethylenediamine monoamide derivatives of the

general formula

R-CO-NH-CH3-CHy-NH3 1

wherein R signifies one of the groups

S R1 o——l« R3
RZ‘KN I. RA'J\N/L
(a) (b)
l a P
Q\\N;¢L ' ECENN
: and
(c) (4)

in which Rl signifies phenyl, which is optionally
monosubstituted by halogen, lower-alkyl, lower-alkoxy,
trifluoromethyl, cyano or aryl-lower-alkoxy, dihalo-
phenyl, furyl or thienyl, which is optionally mono-
substituted by halogen, Rz signifies hydrogen,
halogen or amino, R3. R5 and R7 each signify
phenyl, which is optionally mono- or di-substituted by
halogen, thienyl or furyl, which is optionally mono-
substituted by halogen, R4 and R6 each signify
hydrogen or amino and R-6 signifies hydrogen or
lower-alkyl,
as well as pharmaceutically usable acid addition salts
thereof.
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2. Compounds in accordance with claim 1, wherein R

signifies group (a) or (b).

3. Compounds in accordance with claim 2, wherein
R1 signifies phenyl, which is optionally monosubstituted
by halogen, lower-alkyl, lower-alkoxy, trifluoromethyl or
cyano, dihalophenyl, furyl or thienyl, which is optionally
monosubstituted by halogen, and R2 signifies hydrogen or
amino or R3 signifies phenyl, which is mono- or
di-substituted by halogen, thienyl or furyl, which is
optionally monosubstituted by halogen, and R4 signifies
hydrogen.

4. Compounds in accordance with claim 3, wherein
R1 signifies phenyl, which is monosubstituted by
halogen, or dihalophenyl and R2 signifies hydrogen or
R3 signifies phenyl, whick is mono- or di-substituted by
halogen, and R4 signifies hydrogen.

5. N- (2-Aminoethyl)-5-phenyl-4-thiazolecarboxamide.

6. N-(2-Aminoethyl)-5-(3-fluorophenyl)-4-thiazole-

carboxamide.

7. N-(2-Aminoethyl)-5-(3,5-difluorophenyl)-4-
-thiazolecarboxamide.

8. N-(2-Aminoethyl)-5-(2-fluorophenyl)-4-thiazoie-
carboxamide, N-(2-aminoethyl)-5-(4-fluorophenyl)-4-
-thiazolecarboxamide, N-(2-aminoethyl)-5-(4-chlorophenyl)-
-4-oxazolecarboxamide, N-(2-aminoethyl)-5-(2-furyl)-4-
-~0Xazolecarboxamide, N-(2-aminoethyl)-5-(3,5-dichloro-
phenyl)-4-thiazolecarboxamide, N-(2-aminoethyl)-5-(2,4-
-difluorophenyl)-4-thiazolecarboxamide, N-(2-aminoethyl)-
-5-(4-fluorophenyl)-4-oxazolecarboxamide, N-(2-amino-
ethyl)-5-(4-bromophenyl)-4-oxazolecarboxamide, N-(2-amino-
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ethyl)-4-(3-fluorophenyl)-3-isoxazolecarboxamide and N-(2-
-aminoethyl)-4-(3-fluorophenyl)-l-methyl-3-pyrazolecarbox-

amide.

9. Compounds of the general formula

R-CO-Y

wherein R signifies one of the groups

S lRl T l R3
R21§§N R4’*§§N
(a) (b)

R RS R7

A 28" \\3;’/

and
(c) (d)

and Y signifies hydroxy or the group -NH-CHZ—CHZ-qu,
in which rt signifies phenyl, which is optionally
monosubstituted by halogen, lower-alkyl, lower-alkoxy,
triflucromethyl, cyano or aryl-lower-alkoxy, dihalo-
phenyl, furyl or thienyl, which is optionally mono-
substituted by halogen, R2 signifies hydrogen,
halogen or amino, R3. R5 and R7 each signify

phenyl, which is optionally mono- or di-substituted by
halogen, thienyl or furyl, which is optionally mono-
substituted by halogen, R4 and R6 each signify
hydrogen or amino, R8 signifies hydrogen or lower-
-alkyl and qu signifies a leaving group or a

residue which is convertible into an amino group.
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10. A process for the manufacture of compounds in accordance with
any cie of claims 1-8 as well as of pharmaceutically usable acid addition
salts thereof, which process comprises
a) reacting a compound of the general formula

R-CO-OH II

wherein R has the significance given in claim 1, in the fcrm of the
free acid or in the form of a reactive functional deriviative thereof with
ethvlenediamine, or _
b) reacting a compound of the general formula

R-CO-NH-CH -CHZ-R-9 , 111

2
wherein R has the significance given in claim 1 and R9 signifies

a leaving group,

with ammonia, or

c) converting the residue R]0 in a compound of the general formula

10

R—CO-NH-CHZ-CH -R Iv

2

10 signifies

wherein R has the significance given in claim 1 and R
a residue which is convertible into an amino group,
into the amino group, &and, if desired, converting a compound obtained
into a pharmaceutically usable acid addition salt.

11. An antidepressant composition for the treatment or prevention
of cognitive disorders, comprising a compound in acccerdance with any one
of claims 1-8 and a therapeutically inert excipient, diluent, cairier
and/or adjuvant.

12. Compounds in accordance with any one of claims 1-8, whenever
prepared according to the process as claimed in ciaim 10 or by an obvious
chemical .equivalent thereof.

13. A method of treating or preventing depressive states and
cognitive disorders which comprises administering to a patient requiring
such treatment an effective amount of a compound in accordance with any
one of ¢laims 1-8.

14. An ethylenediamine monoamide derivative of formula I
substantially as herein described with reference to any one of Examples 1
to 23.
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15. A process for the manufacture of an ethylenediamine monoamide

‘derivative of formula I which process is substantially as herein
~described with reference to any one of Examples 1 to 23.

16. An ethylenediamine monoamide derivative of formula I whenever

; prepared by a process substantially as herein described with reference to

any one of Examples 1 to 23. ‘

17. An antidepressant composition for the treatment or prevention
of cognitive disorders comprising a compound as defined in ciaim 14 or 16
together with a pharmaceutically acceptable carrier,‘diluent, excipient
and/or adjuvant. o | |

18. An antidepressant composition for the treatment or‘prevenfion
of cognitive disorders substantialiy as herein described with reference
to any one of Examples A to C. o

19. A method of trea’ing or preventing depressive states and
cognitive disorders in a mammal requiring such treatment or prevention,
comprising administering to said mammal an effective amount of the
compound as defined in claim 14 or 16 or the composition as defined in
any one of claims 11, 17 or 18.

DATED this FIRST day of MAY 1992 S
F Hoffmann-La Roche AG

Patent Attorneys for the Applicant 1
SPRUSON & FERGUSON | @y

Ty e
LITELLERT

P

LMM/1338v

g S TR R R A e g T e v N e
HRETE N '



