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1. A compound of the general formula I:
CONH = AT

(1)

Y
y/

in which Ay is a pyridyl, quinolinyl, igcquindlinyl,
naphthyridinyl, pyrimidyl, quinazolinyl, thiazolyl,
benzothiazolyl, imidazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, thienyl, benzothienyl or haphthyl‘group;
optionally substituted with one or more halogen or alkyl,
alkyloxy, alkylthio, trifluoromethyl, amino, alkylamino,
dialkylamino, hydroxy, cyano, alkylsulphinyl,
alkylsulphonyl, sulphamido, alkylsulphamido, dialkyl-
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sulphamido, alkylcarbonyl, benzoyl, alkyloxycarbonyl,
carboxy, phenoxycarbonyl, alkylcarbonyloxy, benzoyloxy,
alkylcarbonylamino, benzamido, phenyl, benzyl, phenoxy or
phenylthio group, provided that (i) whgn Ar is a pyridyl
group, the pyridyl group must be substitute?, (ii) an alkyl
moiety contains 1 to 4 straight- or branched chain carbun
atoms; (iii) a phenyl moiety may be unsubstituted or
substituted with one or more halogen or alkyl, alkyloxy,
alkylthio, trifluoromethyl, amino, alkylamino, dialkylamino,
hydroxy, cyano, phenyl or benzyl group

in separate enantiomeri¢ form or mixtures thereof, or

a pharmaceutically acceptablz salt thereof.
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"1H,3H-PYRROLO[1,2-q] THIAZOLE DERIVATIVES, PREPARATION
THEREOF AND PHARMACEUTICAL COMPOSITIONS CONTAINING THEM

The following statement is a full description of this
invention, including the best method of performing it

known to us:-
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1H,3E-PYRROLO[1,2~-c]THIAZOLE DERIVATIVES, PREPARATION

THEREOF AND PHARMACEUTICAL COMPOSITIONS CONTAINING THEM

The present invention provides compounds of the

general formula I:

(1)

in which Ar is a pyridyl, quinolinyl, isoquinolinyl,

naphthyridinyl, pyrimidyl, quinazolinyl, thiazolyl,

5 benzothiazolyl, imidazolvl, benzimidazolyl, oxazolyl,

benzoxazolyl, thienyl, benzothienyl or naphthyl group;
optionally substituted with one or more halogen or alkyl,
alkyloxy, alkylthio, trifluoromethyl, amino, alkylamino,
dialkylamino, hydroxy, cyano, alkylsulphinyl,

10 alkylsulphonyl, sulphamido, alkylsulphamido, dialkyl-
sulphamido, alkylcarbonyl, benzoyl, alkyloxycarbonyl,
carboxy, phenoxycarbonyl, alkylcarbonyloxy, benzoyloxy,
alkylcarbonylamino, benzamido, phenyl, benzyl, phenoxy or
phenylthio group, provided that (i) when Ar is a pyridyl

15 group, the pyridyl group must be substituted, (ii) an alkyl
moiety contains 1 to 4 straight- or branched chain carbon
atoms; (iii) a phenyl moiety may be unsubstituted or
substituted with one or more halogen or alkyl, alkyloxy,
alkylthio, trifluoromethyl, amino, alkylamino, dialkylamino,

20 hydroxy, cyano, phenyl or benzyl group
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in separate enantiomeric form or mixtures thereof, or
a pharmaceutically acceptable salt thereof.

According to one aspect of the invention, the
compounds of general formula (I) may be prepared by reacting
an amine of general formula

ArNH, (11)

in which Ar is defined as above, with an acid of formula:

COQH

S 7

or a reactive derivative of this acid, isolating the product
and, if required, converting it into a pharmaceutically
acceptable salt.

In fact, it is particularly advantageous to use the
acid of formula (III) in an activated form such as the acid
chloride or to react it with N,N’-carbonyldiimidazole or an
alkyl chloroformate before condensing the amine of general
formula (II).

It is generally preferable to use the awid chloride
and to carry out the reaction in an organic solvent such as
chloroform, methylene chloride or dioxane at a temperature
between 0°C and the reflux temperature of the reaction
mixture, in the presence of an acceptor for acid such as
triethylamine.

The racemic acid of formula (IIl) may be prepared

according to the method described in European Patent No.

0,115,979,
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The amines of general formula (II) may be prepared by
applying or adapting the methods already described in the
literature.

Because of the presence of an asymmetric carbon atom
in position 3 of the pyrrolo(l,2-c]thiazole ring, the
compounds of general formula (I) according to the invention
can exist in the racemic form or in the form of enantiomers.
The method described above generally leads to racemic
products, but it is understood that the corresponding
enantiomers may be obtained directly if the method is
implemented operating with an acid of formula (III) which is
optically active.

The optically active form of the acid of formula
(II1) may be prepared as follows:

A. First method: an optically active ester with a

corresponding specific rotation, of the following general

formula:

N
(IV)

in which R’ represents an alkyl radical containing 1 to 4
carbon atoms in straight- or branched-chain and the symbol *
irdicates the asymmetric atom; the compound employed being
dextrorotatory or levorotatory, is saponified.

The saponification is generally carried out by
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any mild method known to the person skilled in the art
for the conversion of an ester into an acid without race-
It is

mizing the chiral centres present in the molecule.

particularly advantageous to carry out the saponification
using an alkali metal hydroxide such as sodium hydraxide
or potassium hydroxide at a temperature between 20 and
50°.

The ester of general formula (IV) may be obtained
by reacting the reaction product of p-toluenesulphonyl

chloride, triethylamine and the acid of formulta:

s elo);

. (V)

Yy N

= (*)

N - CHC

in which %he symbol * has the same meaning as in the cor=~
responding ester (lV) defined above, with the reaction pro-
duct of triethylamine and an alkyl 2,3-dichlo-9propionate
of general formula:
CLCH2-CH=COAR" (V1)
cL

in which Q' is defined as above, in an organic solvent
such as 1,2-dichloroethane or methylene chloride at a
temperature between 20°C and the reflux temperature of the
reaction mixture.

The acid of genaral formula (V) may be obtained

by reacting a mixture of farmic acid and acetic anhydride

uﬁth.an acid of formula:
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(VID)
and subsequently separating the dextrorotatory and
levorotatory forms operating according to conventional
methods, e.g. by recrystallization and/or salt formatioh
with optically active bases such as‘a-methylbeﬁzyiamine;

5 separation of these salts and the release of the
corresponding acid. |

. B. Second method: the enantiomer$ of the acid of

: formula (III) are sepafated by ény‘method known to the

- person skilled in the art, especially by salt formation with

P 10 an optically active base éudh as ;he optically active forms

i‘ - of a-methy;benzylamine, recrystallization of the salt

ohtained and‘de¢omposition Qf the latter with an acid such

o as hydrochioric acid.

' | The compounds of general formula (I) which may be

15 dextrorutatory, levorotatory or racemic, may also be
prepared by reactiny p-toluenesulphonyl chloride,
triethylamine ;nd‘a‘racemic or optically active acid of

. formula V:

L - | TN .
. Lf(.) N - cHo (V)

in which the symbol * iiidicates the asymmetric atom and

20 reacting the product of this with the rea¢tion product of

U SO
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triethylamine and a compound of general formula VIII:

ClC’H2 - CH — CONHAr (VIII)

&1

in which Ar is as defined above optionally in protected
form, isolating the product, removing any protecting gioups
present, and, if required, converting the product to a
pharmaceutically acceptable salt.

The reaction is generally carried out in an organic
solvent such as 1,2-dichloroethane or methylene chloride at
a temperature between 20°C and the reflux temperature of the
reaction mixture.

The compounds of general formula (VIII) may be
prepared by applying or adapting known methods in the
literature, especially by reacting 2,3-dichloropropionyl
chloride with an amine of general formula (II) defined as
above, operating in tolucne at a temperature between 20°C
and the reflux temperature of the reaction mixture.

It is understood that, in order to implement the
method described above, it may be necessary to introduce
protective groups for some groups present in the radical Ar
of the different cecmpounds employed. The protective group
may later be removed at the most appropriate stage in the
synthesis. Thus, when the radical Ar contains an amino or
alkylamino group, the latter may be protected, e.g. with a
tert-butyl-oxycarbonyl radical and later released after
reacting with an aqueous acid, e.g. with an aqueous
hydrochloric acid solution, or preferably with a solution

containing hydrogen chloride gas dissolved in acetic acid.

-y e T e g e et e sk et s s fraree g e et v S i s e s by
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When the radical Ar contains a hydroxy group, the latter may
advantageously be protected in the form of a
tetrahydropyranyloxy or methoxymethyloxy radical and later
released, after reaction involving hydrolysis. When the
radical Ar contains a carboxyl group, the latter may
advantageously be protected in the form of an alkyl ester
which could be saponified to give the coriesponding acid,
according to conventional methods.

The compounds of general formula (I) may be converted
into addition salts with acids by reacting with an acid in
an organic solvent such as an alcohol, a ketone, an ether or
a chlorinated solvent. The salt precipitates, generally on
concentrating the solution thereof; it is separated by
filtration or decantation.

The compounds of general formula (3Y) which contain an
acid group in their molecule may be converted into metal
salts or into addition salts with nitrogenous bases, by any
method known to the person skilled in the art for carrying
out this salification without disturbing the rest of the
molecule.

When a compound identified by its chemical name is
referred to in the present description, if the type of
isomer is not‘specifically mentioned, it is unilerstood that
it always refers to the corresponding racemic compound.

The compounds according to the invention and their

~addition salts have useful pharmacological properties

30

combined with a low toxicity. They prove to be active at
inhibitory concentrations (1C,,) of between 1 and 1,000 nM
in the antagonism test for the binding of (*H)-1-0-

octadecyl-2-0- acetyl -3-ns- glyg qghoqghorylcholine (sse%y%=~‘

~ agetw

tritiated P A.F ) [plateletJ factor]) to its

receptor sites on blood platelets according to the following
technique:

L A
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a), Preparation of washed rabbit platelets.

Male New Zealand rabbits (hybrid HY 2000) weighing
approximately 2.5 kg are punctured in the auricular artery.
Blood is collected into a mixture of citric acid (1.9 mM),
trisodium citrate (9 mM), monosodium phosphate (1.75 mM)
and dextrose (5.6 mM). The blood is centrifuged at 150 g
for 20 minutes at 15°C. Platelet-rich plasma (PRP)
is thereby obtained. This plasma is centrifuged at
1000 g for 15 minutes at 15°C. The platelet pellet
thus obtained is washed first with modified Tyrode's
solution containing 0.35% bovine serum albumin (BSA), 2
mMole MgClz, 0.2 mMole of EGTA, and then with a Tyrode's
solution without EGTA. The platelets are finally suspended
in a trial buffer (buffer A) with the following com-
position: NaCl (140 mM), KCL (2.7 mM), NaHPOg4 (0.4 mM),
MgClpy (2mM), NaHCO3z (12 mM), tris-HCL buffer (10 mM),
dextrose (6.2 mM) and BSA (0.25%). The final concentration
of the suspension is adjusted to &4 x 108 platelets/cc with
this buffer.

b) Performance of the actual test.

The buffer A describeg.:ggé:irthe product under
study, the acetyt tritiated PAF)A(Q.5 nMole; specific
activity: 80 Ci/mMole) and the platelets obtained as de-
scribed above (0.5 x 108 platelets) are introduced succes-
sively into a S cc tube so as to obtain a final volume of
0.5 cc and the mixture is incubated for one hour at 20°cC.

Buffer A (2 cc), cooled to 4°C, is then added and the contents

L=



of the tube are guickly filtered through a WHATMAN GF/C
(trade marﬁ) filter and the tube is very quickly rinsed
with buffér A (3 x 2 cc) cooled to 4°C. The filter is
drigd and placed in a vial containing the Liquid sﬁintil-
5' (ant READY §OLV. MP (T.M.BECKMAN) (4.5 cc) and the radio-
activity is measured Wwith an LKB RACK BETA 1218 universal
#ounter.
The total bound radicactivity is thus determined. '
o ~acebther
o The specific binding of the scetpb-tritiated PAF)
| 10 1is determined by subtracting the radioacfivity remaining
on the filter after adding 10 umole of N4(34me£hoxyphenyt5-
| 3—(3-pyridyt)-1H,3H-pyrrotot1,2-c]thiazole-?-darﬁoxamide

from the total bound radijocactivity. For each product

', ' under study, the trial_is-repeated'3 times at increasing

'« 15  concentrations ranging from 10-10 to 10’4 M. For each
. product, the 1Cgg is determined graphically by the
Log Probit analysis of the inhibition curve.
) - acebtlay
It is known that_a#e$vi-PAF4is involved in a large
number of diseases and disorders such as allergic reactions
20 Casthma or bronchitis) or inflammatory reactions of the

gastric and intestinal mucosae of different origins and

: especidtly the inflammatory reactions caused by radiations
and by endotoxin-induced shocks and disorders related to
' =~ cat\ney . -
platelet aggregation. The asetyl PAFjreleased during
25 these disorders become bound to the specific receptors of
this mediator. The test for binding tobeodd platelét

'Eeceptors described above is one of the possible experimental

E .2
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modeis for studying the capacity of the products to bind
themselves to these receptors.

The products according to the invention displace the

wacebher ‘
acetyl PAF{from their binding sites. Therefore, they enter
into competition with it and antagonize the effects thereof.
Thus, the compounds acording to the invention have a
therapeutic role in the treatment of the diseases and the
conditions listed above.

Pyrrolothiazoles which have a certain inhibitory

; =acelher
effect towards aeetyl PAFjare already known from European
patent 0,115,979, but the coumpsunds according to the present
invention become bound to platelet receptors at much lower
doses and are therefore more effective at inhibiting the
effects of weetyl PAF~ acebther,

Moreover, the compounds according to the invention
have a low toxicity. Their ora} LD,, is generally between
300 and 900 mg/kg in mice.

The compounds of general formula (I) in which Ar
represents a pyridyl or naphthyl radical optionally
substituted with one or more halogen atoms or alkyl or

alkyloxy radicals, provided that when Ar represents a
pyridyl radical, the latter is necessarily substituted,

2 T
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are particuLérLy valuable.

The ‘compounds of general formula (1) in which Ar
represénts a pyridyl radical substituted with a halogen
atom or an alkyl radical are more particularly valuable.

| fhe'detduing coﬁpounds are of a very particular
value:
C(#)-N-(4-methyl-2-pyridyl)=3=(3-pyridyl)-1H,3H-pyrrolo~
C1,24c]thiézoLe-Y-darboxamide |
Nf(é-methyl-z-pyridyt)~3*(3-pyridyl)*1H,3HépyrroLo-
[1,2-clthiazole-7-carboxamide '
N-Cé-chloro-2-pyridyl)=-3=(3-pyridyl)-1H,3H=pyrrolo-
C1,2-clthiazole-7-carboxamide and o
N-(4-chloro—2-pyridyl)-3a(3*pyridyL);1H,3H*pyrr§Lo~
(1,2-clthiazole-7~carboxanide, o |

In general, the compounda aé@“?ding'to khe invention
which are most valuable are thote - 'n the racemic
form and the optical isomef? of the . tee o rstery form.

For therapeut{c'usé, Ehe sumzGuesie of general fors
mula (1) may be used as such or, whén apprepriate, in the
form of pharmaceuficalLy acceptable salts, {.e. salts
which are non~t6iic at the doses of HEe.

As_pharmaceuticayty'adéentahté gilts,; she - o

be mentioned addition salts with inorpanie acids, su'a as

hydrochlorides, sulphatés. »° -+ hosphates or with
organic acids, such as .. LE¥s, succinates,
benzoates, fumarates, ma.. . eoduinhonates, ise=-

fhidnates} theophillinearetates, salicylates,
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phenolphtaleinates, methylene-bis-B-oxynaphthoates or
the substitution derivatives of these compounds.

There may also be mentioned, when they can exist,
alkali metal salts such as sodium, potassium or Lithium
salts or alkaline eartn metal salts such as calcium or
magnesium salts and addition salts with organic bases
such as ethanolamine or Lysine salts.

The following examples, show how the inventian can
be put into practice.

EXAMPLE 1
7-Chloroformyl=3~(3-pyridyl)=1H,3H-pyrrolol1,2-c]-

thiazale hydrochloride (9 g) is added, at a temperature

between 60 and 68°C, to a solution of 2-amino~é-chloro-

in dioxane

pyridine (3.9 g) and triethylamine (6.1 g)

(200 cc¢) which is heated to a temperature in the vicinity

of 60%C, in the course of 5 minutes. The suspension

obtained is heated, with stirring, at a temperature in

the vicinity of 100°C for 5 hours and 45 minutes and
then stirred at a temperature in the vicinity of 20°¢C
The is evaporated wff under re-

for 16 hours. solvent

duced pres¢.re (20 mm Hg; 2.7 kPa) at : tegperature 1in

the vicinity of 60°C. The residue is dissolved in methy-

Lene chlnride (500 cc). The solution obtained is washed

twice with distilled water (300 cc in total), twice with
an aqueous 2N sodium hydroxide solution (300 c¢c in total)
and twice with distilled water (300 cc in total) and then

dried over anhydrous magnesium sulphate, treated with
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decolorizing charcoal (0.5 g), filtered and concentrated
to dryness under reduced pressure (20 mm Hg; 2.7 kPa) at

a temperature in the vicinity of 50°c. A crude product
(9.5 g) is thereby obtained, which is dissolved in boiling
butan-1-ol (140 cc). Decolorizing charcoal (0.5 g).is
added to the solution obtained and the suspension is
filtered in the heated state. The filtrate is cooled at

a temperature in the vicinity of 4°C for 16 hours. The
crystals formed are separated by filtration, washed 3
times with butan=1-ol (30 cc in total) and 3 times with
diethyl ether (150 cc in total) and then dried under re-
duced pressure (20 mm Hg; 2.7 kPa) at a temperature in

the vicinity of 20°%C in the presence of potassium hydrox-
ide peliets. N-(2-pyridyl- 6-nhLoEg)Z§§(3-pyridyL)-1H,3H-
pyrroto[1,2—cJthiazoLe-?-carquémideiiz the form of cream-
coloured crystals, m.p. 186°C, is thereby obtained.

The 2-amino-6-chloropyridine may be prepared ac-
cording to J.P. WIBAUT and J.R. NICOLAI, Rec. Trav. Chim.,
58, 709 (1939).

The 7-chleroformyl=3-(3-pyridyl)=1H,3H-pyrrolo-
(1,28-clthiazole hydrochloride is prepared according to the
méthod dessribed in European Patent No. 0,115,979.

EXAMPLE 2
7~Chloroformyl=3=(3-pyridyl)-1H,3H-pyrrolol1,2~c]-

thiazole hydrochloride (12 g) is added, at a temperature

between 60 and.70°c, to a solution of 2-amino-6~fluaro-

pyridine (4.5 g) and triethylamine (8.1 g) in dioxane

R //(_)\y_m» e .
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(250 cc) which is heated to a temperature in the vicinity
of 60°C, in the course of S minutes. The suspensioﬁ ob-
taingd is heated at aftehpefaturg in the vicinity c¢f 100°¢
for 6 hours and 45 minutes and then stirred at a tem-
perature in fhe vicinity of 20°C for 16 hours. The solvent
is evaﬁorated dff under reduced pressure (20 mm Hg; 2.7
kPa) at a temperature in the vicinity of 60°C. The resi-

due obtained is dissolved in methylene chloride (500 cc)

and the solution obtained is washed twice with distilled

water (300 cc in total), twice with an aqueous 2N sodium
hydroxide solu®+on (300 cc in_totaL) and'tuice'uifh dis-
tilled water (300 .. in total) and then dried over anhydrous
magnesium sulphate, treated with déco[orfzing_charcoaL:

(0.5 g), filtered and cencentrated'to'dfyness under reduced
pressure (20 mm Hg; 2.7 kPa) at a_temperature-in the vicinity
of 50°C. A crude product (11.4 g) is thereby obtained,
which is dissolved in boiling butan-1-ol (70 cc). Decolor-
izing charcoal (0.5 g) is added to the solution obtained

and the suspension is.filtered in the heated state. The
filtrate is cooled at a temnérature;in.the vicinity of

4°c for 2 hours. The crystals formed are separated by
tiltration, washed 3 times with butan-1-ol (45 cc in

totsi), twice with ethanol (50 cc in total) and 3 times

Qith diethyl efher (90 cc in total) and then dried under

the reduéed'pressure (20 mm Hg; 2.7 kPa) at a temperature

in the vicinity of 20°C in the presence of potassium hy-

droxide pellets. N=(é-fluoro-2-pyridyl)=-3-(3-pyridyl)-1H,
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3H-pyrroiol1,2- clthiarole-7-carboxamide (5.3 g) in the

form of beige-coloured crystals, m.p. 198°c, is thereby

obtained.

The 2-amino~-6-fluoropyridine may be prepared ac-
cording to the method degc¢ribed in British Patent No.
2,078,738,

The 7-chloroformyl=3-(3-pyridyl)-1H,3H-pyrrolo-
(1,2~c¢Jthiazole hydrochloride is brebaréd 5ccordin§ to

the method described in European Fatent No. 0,115,979.

EXAMPLE 3

7-ChLorofonmyL-3-(3¥pyfidyL)-1H,33-pyrrolo[1,2-c]-
thiazole hydrochloride (6 g) is added, at'a temperature
between 60 and 66°C, fq a solution of 2-amino-é-picoline
(2.2 g) and &riethytahine (4.05 g) in dioxane (130 cc) which
is heated to a_temperature'in'the vicinity of 609, in the
course of 5 miAutes. The suspension obtained is heated,
with sﬁirring,-at a temberature-in the vicinity of 100°¢C
for.7 houry and 30 minutes and then stirred at a temperature
in the vicinit} of 20°C for 16 hours. The solvent is

evaporated off under reduced pressure (20 mm Hg; 2.7 kPa)

at a temperature:in the vicinity of 60°C. The residue is
‘dissolved in methylsne chloride (300 cc) and the solution

"obtained is washed twice with distitlgd water (300 cc in

total), twice with an squeous 2N sodium hydroxide solution
(300 cc¢ in total) and twice with distilled water (300 cc in ;
total) and then dried oyer anhydrous magne<ium sulphate,

treated with decolorizing charcoal (0.5 g), filtered and

-



concentrated to dryness under reduced pressure (20 mm Hg;
é.? kPa) at a temperature in the vicinity'of'60°C. A
crude product (5.6 g) is thereby obtained, which is dis-
solved in boiling acetonitrile (60 cc). Decolorizing

S charcoal (0.5 g) is added to the'50[utfon obtained and
the suspension is filtered in the heated state. The
filtrate is cooled at a temperature in the vicinity of
4°C'for 2 hours. - The cryStaLs formed are erarated by

filtration, washed twice with acetonitrile cooled to a

erec 10 temperature'in'the Qicinity of 49C (20 cc in total) and

e then twice with diefhyl ether (50 cc in total) and dried
under reduced pressure (20 mm Hg; 2.7 kPa) at a tempera-

f ~ ture Wn:thé vfcihity 6f 20°C in the presence of potassium
B hydroxide pellets. N-(6-methyl-2-pyridyl)=3-(3=pyridyl)=
H '.'15  1H,3H-pyrrolol1,2-clthiazole-7-carboxamide (2.5 g) in the
i E'- ' 'form.of beige-cétoured crystals, m.p. 162°C, is thereby

obtained.

The ?-chLoroformyL-B-(S-pyridyL)-1H}3H~pyrrolo-
CL1,2-clthiazole hydrochloride is prepared according to
20 the method described in EurOpeah Fatent No. 0}115,979;
EXAMPLE 4 | |
?‘ChloroformyL-3~(3-pyridyl)—1H;3H-p2rrdLoE1,2-c]-

fhfazote hydrochloride (6 g) is added, at a temperature in

the vicinity of 40°C, to a solution of 2-amino=6-methoxy-
25 pyridine (2.5 g) and triethylamine (4.1 §) in dioxane

(80" cc) which is heated to a femperature in the vicinity

of 40°, in the course of 15 minutes. The suspensicgn
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obtained is heated, with stirring, at a temperature in the

vicinity of 100°C for 6 hours and then stirred at a tem-

perature in the vicinity of 20°C for 12 hours. The sol-

vent is evaporated off under reduced pressure (20 mm Hg;

2.7 kPa) at a temperature in the vicinity of 60°C. The

residue is dissolved in methylene chloride (300 cc) and the

solution obtained is washed twice with distilled water

(200 cc in total), twice with an aqueous 2N sodium hydrox-

ide solution (200 cc. in total) and 5 times with distilled

water (500 cc in total) and then dried over anhydrous

magnesium sulphate, treated with decolorizing charcoal

(0.5 g), filtered and concentrated to dryness under re-

duced pressure (20 mm Hg; 2.7 kPa) at a temperature in the

vicinity of 50°c. A product (5.6 g) is thereby obtained,

which is chromatographed on a 6 ¢m diameter column con-

taining silica (0.04-0.063 mm; 480 g). Elution is carried

out with a mixture of ethyl acetate and methanol (95:5 by

volume) at a pressure of 0.4 bar (41 kPa), collecting 75 cc

fractions. The first 9 fractions are discarded. The

following 6 fractions are combined and concentrated to
dryness under reduced pressure (20 mm Hg; 2.7 kPa) at a
temperature in the vicinity of 50°c. A crude product

(3.6 g) with a melting point of 151°C is thereby obtained.
This product is dissolved in boiling ethanol (50 cc). De-
cctorizing charcoal (0.5 g) is added to the sqLution ob-
tained and the suspension is filt;red in the héated state.

The filtrate obtained is cooled at a temperature in the
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vicinity of 4°C for 2 hours. The crystals formed are
separated by filtration, washed twice with ethanol cooled
to a temperature in the vicinity of 4°C (10 c¢ in total)
and twice with diethyl ether (20 cc in total) and then
dried under reduced pressure (20 mm Hg; 2.7 kPa) 2t a
temperature in the vicinity of 20°C in the presence of
potassium hyd.oxide pellets. N-(b6-methoxy=-2-pyridyl)-
3-(3-pyridyl)=1H,3H=-pyrrolol1,2-clthiazole-7-carboxamide
(3 g) in the form of white crystals, m.p-. 154°C, is
thereby obtained.

The 2-amino-é-methoxypyridine may be prepared ac-

cording to A.F. BICKEL and J.P. WIBAUT, Rec. Trav. Chim.,

65, 65 (1946).

The 7-chloroformyl=3~(3-pyridyl)-1H,3H-pyrrolo-
[1,2-clthiazole hydrochloride is prepared according to

the method described in European Patent No. 0,115,979.

EXAMPLE 5

7-Chloroformyl=3-(3-pyridyl)=~1H,3H=-pyrrolol1,2-c1-

thiazole hydrochloride (6 g) is added, at a temperature
between 60 and 65°C, to a solution of 1-naphthylamine

(2.9 g) and triethylamine (4.1 g) in dioxane (100 cc)
which is heated to a temperature in the vicinity =f 60°¢C,
in the course of 5 minutes. The suspension obtained is
heated, with stirring, at a temperature in the vicinity

of 100°C for 5 hours and then stirred at a temperature

in the vicinity of 209 for 16 hours. The solvent is

evaporated off under reduced pressure (20 mm Hg; 2.7 kPa)
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at a temperature in the vicinity of 60°C. The residue
obtained is dissolved in methylene chloride (300 cc) and
the solution obtained is washed twice with distilled water

(200 cc in totalJ), twice with an aqueous 2N sodium hy-

- droxide solution (200 cc in total) and twice with distil-

ted water (200 cc in total) and then dried over anhydrous
magnesium sulphate, treated with decolorizing charcoal

(0.5 g), filtered and concentrated to dryness under re-
duced pressure (20 mm Hg; 2.7 kPa) at a temperature in

the vicinity of 60°Cc. A crude product is thereby ob-
tained (7.5 g). This product is dissolved in boiling
ethanol (50 c¢). Decolorizing charcoal (0.5 g) is added

to the solution obtained and the suspension is filtered

in the heated state. The filtrate is cooled at a tem-
perature in the vicinity of 4°C for 16 hours. The crystals
formed are separated by filtration, wasked twice with
ethanol (20 ¢c in total), 3 times with diethyl ether (90

¢c in total) and dried under reduced pressure (20 mm Hg;
2.7 kPa) at a temperature in the vicinity of'20°C in the
presence of potassium :;ydroxide pellets. A product (3.9 g)
Wwith a melting point of 135°C is thereby obtained. A part
of this product (3.7 g) is dissolved in boiling isopropanol
(55 c¢). The solution obtained is filtered in the heated
state. The filtrate is cooled at a temperature in the
vicinity of 4°C for 16 hours The crystals formed are
separated by filtration, washed tuwice with isopropanol

(10 ¢c in total) and then 3 times with diethyl ether (45 cc
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in total) and dried under reduced pressure (20 mm Hg;
2.7 kPa) at a temperature in the vicinity of 20°C in
the presence of potassium hydroxide pellets. N-(1-
naphthyt)=3=-(3-pyridyl)=1H,3H=-pyrrolol1,2~¢clthiazole-7-
carboxamide (3.3 g) in the form of cream-coloured crystals,
M.P. 136°C, is thgreby obtained.

The 7-chloroformyl=-3=-(3-pyridyl)-1H,3H-pyrrolo-
[1,2-clthiazole hydrochloride is prepared according to

the method described in European Patent No. 0,115,979.

EXAMPLE 6

7-Chioroformyl=-3-(3-pyridyl)=-1H,3H-pyr-slol1,2-c]-
thiazole hydroshloride (6 g) is added, at a temperature
in the vicinity of 679C, to a solution of 2-amino-4-
chloropyridine (2.6 g) and triethylamine (4.05 g) in di-
oxane (150 cc) which is heated to a temperature in the
vicinity of 67°C, in the course of 15 minutes. The
suspension obtained is heated, wWwith stirring, at a tem-
perature in the vicinity of 100°c for 7 hours and 30
minutes and then stirred at a temperature in the vicinity
of 20°C for 16 hours. The solvent is evaporated off
under reduced pressure (20 mm Hg; 2.7 kPa) at a tempera-
ture. in the vicinity of 60°C. The residue obtained is
dissolved in .methylene chloride (350 cc). The solution
obtained is washed twice with distilled water (200 cc in
total), twice with an aqueous 1N sodium hydroxide solution
(200 cc in total) znd 3 times with distilled water (300

cc in total) and then dried over anhydrous magnesium

g
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sulphate, treated with decolorizing charcoal (0.5 g),
filtered ard concentrated to dryness under reduced pres-
sure (20 mm Hg; 2.7 kPa) at a temperature in the vicinity
of 50°C. A crude product (5 g) is thereby obtained,
uhich is dissolved in boiling acetonitrile (200 cc). De-
colorizing charcoal (0.5 g) is added to the solution ab-
tained and the suspension is filtered in the heated state.
The filtrate is cooled at a -tempetature in the vicinity
of 4°C for 2 hours. The crystals formed are separated
by filtration, washed twice with acetonitrile cooled to
a temperature in the vicinity of 4°C (10 cc in total)
and twice with diethyl ether (20 cc in total) and then
dried under reduced pressure (20 mm Hg; 2.7 kPa) at a
temperature in the vicinity of 20%C in the presence of
potassium hydroxide pellets. N-(4-chloro=-2-pyridyl)-3-
(3-pyridyl)=1H,3H-pyrrolol1,2-clthiazole-7~carboxamide
(2.6 g) in the form of cream-coloured cyrstals, m.p. 190°,
is thereby obtained.

The 2-amino-4-chloropyridine may be obtained ac-
cording to R. GRAF, Chem. Ber., 64, 21 (1931).

The 7-chloroformyl=3-(3-pyridyl)-1H,3H«pyrrolo-
C1,2-cJthiazole hydrochloride is prepared according to the

method described in European Patent No. 0,115,979.

EXAMPLE 7

7-Chlorofornyl=3-(3=-pyridyl)=1H,3H-pyrrolol1,2=c]~
thiazole hydrochloride (6 g) is added, at a temperature

brtween 68 and 75°C, to a solution of 2-amino-é-ethyl-

L
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pyridine (2.45 gi and triethylamine (4.05 g) in dioxane
(150 cc) which is heated to a temperature in the vicinity
of 68°C, in the course of 5 minutes. The suspension
obtaijned is heated, with stirring, at a temperature in

tﬁe vicinity of 100°C for & hours and 15 minutes and then
stirred at a temperature of 20°C for 16 hours. The solvent
is evaporated off under reduced pressure (20 mm Hg; 2.7 kPa)
at a temperature in the vicinity of 60°C. The residue is
dissolved in methylene chloride (300 cc). The solution
obtained is washed twice with distilled water (300 cc in
total), twice with an aqueous 2N sodium hydroxide solution

(300 cc in total) and twice with distilled water (300 cc

-in total) and then dried over anhydrous magnesium sulphate,

treated with decolorizing charcoal (0.5 g), filtered and
concentrated to dryness under reduced pressure (20 mm Hg;
2.7 kPa) at a temperature in the vicinity of 60°C. A crude
product (6.5 g) is thereby obtained, which is dissolved in
boiling acetonitrile (75 cc). Necolorizing charcoal (0.5 g)
is added to the solution obtained and the suspension is
filtered in the heated state. The filtrate is cooled at a
temperature in the vicinity of 4°Cc for 16 hours. The cry-=
stals formed are separated by filtration, washed twice with
acetonitrile cooled to a temperature in the vicinity of

4%C (10 cc in total) and 3 times with diethyl ether (90 cc
in total) and then dried under reduced pregsure (20 mm Hg;
2.7 kPa) at a temperature in the vicinity of 20°C in the

presence of potassium hydroxide pellets. N-(é-ethyl=-2-
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pyridyl)-3-(3-pyridyt)=1H,3H-pyrrolol1,2-cJthiazole-7-
carboxamide (2.3 g) in the form of cream-coloured crystals,
m.p. 150°C, is thereby obtained.

‘The 2-amino-é-ethylpyridine may be prepared ac-

‘cording to S.J. CHILDRESS and J.V. SCUDI, J. Org. Chem.,

23, 67 (1953).

The 7-chloroformyl=3-(3-pyridyl)=-1H,3H-pyrrolo-
(1,2-clthiazole hydrochloride is prepared accordfng to
tﬁe method described in European Patent No. D}1f5,979.
EXAMPLE 8 | |

?-ChLoroformyL-S-(3~pyridyl)?1H;3H-pyrr6tot1;2-cl-
thiazole hydrochloride (6 g) is added,.at a temperature
between 70 and 76°C, to a solution of 3-methyl-1-naphthyl-
amine hydrochtoffde (3,9'9)'add triethylamine (6.1 g) 1in
dioxane (200 cc) which is heated to a temperature in the

vicinity of 70%¢, in the course of 5 minutes. The sus-

pension obtained is heated, with stirring, at a temperature

in the vicinity of 100°C for 7 hours 2rid then stirred

at a tempérafure in the.vicinity of 20%C for 16 hours.
The solvent is.evaporated off under .reduced pressure

(20 mm Hg; 2.7 kPa) at a temperature in the vicinity of
60°f. .The residue is dissolved in methylene chloride
(500 cc) and the solution obtained is washed twice with
distilled water (400 cc in total), twice with &n agueous

2N sodium hydroxide solution (400 cc in total) ond twice

with distilled water (400 cc in total) and then dried over

anhydrous magnesium sulphate, treated with decoLorf;ing
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charcoal (0.5 g), filtered and concentrated to dryness
under reduced pressure (20 mm Hg; 2.7 kPa) at a temperature
in the vicinity of 60%C. A product (7.6 g) is thereby
obtained, which is chromatographed on a 6 c¢cm diameter
column containing silic; (O.DZ-D.DAS mm; 480qg). Elution
is carried out Wwith ethyl acetate:cyclohexane mixtures

at a pressure of 0.4 bar (41 kPa), collecting 200 cc
fractions. The first 14 fractions originating from elution
Wwith an ethyl acetate:cyclohexane (80:20 by volume) mix-
ture are disc¢arded. The following 11 fractions originating
from elution with an ethyl acetate:cyclohexane (80:20 by
volume) mixture and the following 7 fractions originating
from elution Wwith ethyl acetate are combined and concen-
trated to dryness under reduced pressure (20 mm Hg; 2.7
kPa) at a temperature in the vicinity of 60°C. A crude
product (6.8g) with a melting point of 170°C is thereby
obtained. This product is dissolved in boiling aceto-
nitrile (50 cc). Decolorizing charcoal (0.5 g) is added

to the solution obtained and the suspension is filtered

in the heated state. The filtrate obtained is cooled at

a temperature in the vicinityqof 4°Cc for 16 hours. The
crystals formed are separated by filtration, washed twice
with acetonitrile (30 cc in total) and 3 times with di-
ethyl ether (90 cc in total) and then dried under reduced

pressure (20 mm Hg; 2.7 kPa) at a temperature in the

'vicinity of 20°9C in the presence of potassium hydroxide

nellets. N-(3-methyl=1-naphthyl)=3-(3~-pyridyl)=-1H,3H=~
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pyrrolol1,2=clthiazole-7~-carboxamide (3.5 g) in the form
of pale yellow crystals, m.p. 172°C, is thereby obtained.
The 3-methyl-1-paphthylamine hydrochloride may be
prepared according to N.P. BUU-HOI, M.MANGANE and
P. JACQUIGNON, J. Chem. Soc., C, 662 (1967).
The 7-chloroformyl=-3-(3-pyridyl)-1H,3H-pyrrolo-
L1,2-clthiazole hydrochloride is prepared according to the

method described in European Patent No. 0,115,979.

EXAMPLE 9

7-Chloroformyl=-3=(3-pyridyl)=1H,3H-pyrrolol1,2-c]-
thiazole hydrochloride (6 g) is added, at a temperature
between 65 and 72°C, to a solution of 2-amino-4~methyl-
pyridine (2.15 g) and triethylamine (4.05 g) in dioxane
(100 c¢c) which is heated to a temperature in the vicinity
of 659C, in the course of 20 minutes. The suspension ob-
tained is heated, with stirring, at a temperature in the
vicinity of 100°C for 5 hours and 45 minutes and then
stirred at a temperature in the vicinity of 20% for 16
hours. The solvent is evaporated of{ under reduced pres-
sure (20 mm Hg; 2.7 kPa) at a temperature in the vicinity
of 60°9C. The residue is dissolved in methylene chloride
(250 cc)s The solution obtained is washed with distilled
water (100 cc) and then with an aqueous 4N sodium hydroxide
solution (100 cc) and 3 times with distilled water (450
cc in total) and then dried over anhydrous magnesium sul=
phate, treated with decolerizing charcoal (0.5 g), filtered

and concentrated to dryness under reduced pressure (20 mm
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Hg; 2.7 kPa) at a temperature in the vicinity of 50°C.

crude product (4.8 g) is thereby obtained, which is dis-

solved in boiling acetciitrile (50 ce¢), Deeclorizing

charcoal (0.5 g) is arded to the solution ob%3ined and

i

E S the suspension is filtered in the heated state. The fil-

? trate is cooled at a temberéture in the vicinity of 49¢

i ean: for 1 hour. Thé crystals formed are separated by fil-

% ,‘3" tration, uashed'tu{ce with acétonitrile cooled to a tem-
f.”“ perature in the vicinity of 4°c €10 cc in total) and then

v« ©° 10 dried under rediuced pressure (20 mm Hg; 2.7 kPa) at a tem-

P Y'Y perature in the vicinity of 20%C in the presence of
poctassium hydroxide pellets. N-(4-methyl=2-pyridyl)-3-

s . : }

“-:“ ' (3~byride)*1H,3H‘pyrrétot1,2-c]thiazole-?-carboxamide

1 g : .

{1s5 g) in the form of cream-coloured crystals, m.p. 163°%C,
£ +15 is thereby obtained. |

| 7-Chlaoroformyl=-3-(3-pyridyl)«1H,3H-pyrrolol1,2-c]-
e thiatole hydrochloride is prepared according to the me£had

described in European Patent No. 0,115,979.

P\ e T SR

EXAMPLE 10

i 20 | The hydrochloride of the acid-chLoridé derived
T from (#)=3=(3=-pyridyl)=1H,3H-pyrrolal1,2-cIthiazole-7-

carboxylic acid (12 g) is added, at a.tempeﬁature between

65 and 72°%c, to a solution of 2-amind-4-methytpyridine

(4.3 g) and triethylamine (8.1 g) in dioxane (300 cc) which
25 is heated to a temperature fn fhe_vicinity of 60°¢, in the

course o* S minutes. ~_'l'he sdssension obtained is heatéd,

with étirr{ng, at a temperature in the vicinity of 100°¢

o e o £ At 5 B A - B Ly
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for 7 hours and then stirred at a temperature in the
vicinity of 20°C for 16 hourc The soLvth is evaporated
off under reduced pressure am Hg; 2.7 kPa) at a tem-
perature in the vicinity of 60°C. The residue is dis-
solved in methylene chloride (500 cc). The solution
obtained is washed twice with distilled water (300 cc

jn total), twice with a saturated aqueous sodjum bicar=
bonate solution (3Cy cc in total) and twice with distilled
water (300 cc in total) and then dried over anhydrous
magnesium sulphate, treated with decolorizing charcoal
(0.5 g), filtered and concentrated to dryness under
reduced pressure (20 mm Hg; 2.7 kPa) at ) temperature in
the vicinity of 60°C. A crude product (13.3 g) is thereby
obtained, which is dissolved in boiling acetonitrile

(140 cc). Decolarizing charcoal (0.5 g) is added to the
solution obtained and the suspensiyon is filtered in the
heated state. The filtrate is cooled at a temperature in
the vicinity of 20°¢ forjhours. The crystals formed are
separated by filtration, washed 3 times with acetonitrile
(75 cc in total) and 3 times with diethyl ether (90 cc

in total) and then dried under reduced pressure (20 mm Hg;
2.7 kPa) at a temperature in the vicinity of 20°C in the
presence of potassium hydroxide pellets. (+)-nN-{4-methyl-
2-pyridyl)=-3-(3-pyridyl)~1H,3H-pyrrolol1,2-clthiazole-7~
carboxamide (3.1 g) in the form of cream-coloured crystals,

m.p. 174°C, is thereby obtained.
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-82C # 0.§E; ¢ = 1.09; dimethylformamide).

20
([Q]D

The hydrochloride of the acid chloride derived

from (+)=-3-(3-pyridyl)-1H,3H-pyrrolol1,2-clthiazole~7-

carboxylic acid is prepared as follows: a suspension of

:(+)-3-(3-pyridyt)-1H,3H-pyrrolot1,2-c]thiaioLe-?-carboxy-

Lic acid (20.9 g) in a mixture of thionyl chloride (53.1 g),
dimethylformamide (0.1 ce) and 1;Z-dichloroefhade (296
cc) is heated to a temperature in the vicinity of 807¢C
for 3 hours. After cooling to a temperatdre.in the
vicinity of 20%C, the crystals are separated by fil-
tration, washed 3 times with 1,2-dichtproethane (150 cc
in total), 3 times with diethyl éthér (150 cc) and then
dried under reduced pressure (20 mm Hg; 2.?_kPé) at a
temperature in the'viciniff of 20°c. Hydrochloride of
the acid chioride derived from (+)-3—(3-pyridyl)-1H,3H-
pyrrolol1,2-cl-thiazole-7-carboxylic acid (24.5 g) in the
form of cream-éoléured crystals, m.p. 175°C, is thereby
obtained. |

The (+)-3-(3-pyridyl)=1H,3H-pyrrolol1,2-clthiazole-
?-carboxylic acid may be obtained as follows, according |
to one or the other of the following methods: _

A. First method: a solution of ethyl (+§-3-(3-

pyridyl)=1H,3H-pyrrolol1,2-clthiazole-7-carboxylate (19.5 g)

‘and potassium hydroxide pellets (11.9 g) in a mixture of

" ethanol (70 vc) and distilled water (70 cc) is heated at

a‘temperatUrd in the - ity of LO°Q for 14 hoqu; The
solverit is evaporated off under reduced pressure (20 mm

7 | o

*
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Hga 2.7 kPa) at a temperature in the vicinity of 40°cC.
The‘residue is dissolved in distilled water (200 cc) and
the solution obtained is adjusted to a pH in the regicn
of 4 by adding an aqueous 1N hydrochloric acid solutiorn
(250 cc) and stirred at a temperature in the vicinity of
20° for 1 hour. The crystals formed are separated by
filtration, washed 5 times with distilled water (250 cc
in total), 5 times with ethanol (150 c¢c in total) and 3
times with diethyl ether (90 c¢c in total) and then dried
under reduced pressure (20 mm Hg; 2.7 kPa) at a temperature
in the vicinity of 20°C in the presence of potassium
hydroxide pellets. A crude product (14.1 g) with a melt-
ing point of 2109C is thereby obtained. This product is
dissolved in boiling ethanol (420 cc); decolorizing char-
coal (0.5 g) is added to the solution aobtained and the
suspension is filtered in the heated state. The filtrate
is cooled at a temperature in the vicinity of 4°C for 16
hours. The crystals formed are separated by filtration,
washed 3 times with ethanol (90 cc in total) and 3 times
with diethyl ether (150cc in total) and then dried under
reduced pressure (20 mm Hg; 2.7 kPa) at a temperature in
the vicinity of 209C. (+)=3-(3-pyridyl)=1H,3H-pyrrolol1,2-c1-
thiazole-7-carboxylic acid (10.3 g) in the form of creanm-
coloured crystals, m.p. 210°c, is thereby obtained.
£a320 = +163° 4 1.6% (¢ = 1.08; 1N sodium hydroxide).

The ethyl (+)-3-(3-pyridyl)=1H,3H-pyrrotol1,2-c]

thiazole-7-carboxylate may be prepared as follows:
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Triethylamine (11.2 g) is 5dded, at a.temperafure betwe=n
20 and 279, to a suspension §f (2R,4R)=-N-formyl=-2-(3-
pyridyl)thiazolidine-4=carboxylic acid (23.8 g) in 1,2-
dichloroethane (%0 cé) in the course of 2 minutes. The
5 suspeﬁsién obtained is stirred at a temperature in the
vicinity of 209¢ for_1:hour and the solution obtained
is added, at a.temperature in the vicinity of 20°C, to a
solution_of_para-toluenesulphonyt chloride (21 g) in
troe 1,2?dfchtorgethane (110 cc), in the course of 50 minutes.
e 10 A turbid solution (solution A) is obtained. In a separaté
opgration,'triethytamine (33.4 g) is added, at a temperétﬁre
betuween 20 and 30°C, to a solution of ethyl 2,3-dichloro-
propionite (18.6 g) in 1,2=dichloroethane (100'cc), fn_the
course of 15 minutes. The sotutfon A previously prebared'
15 is added, at a temperature between 20 and 36°c, to the
7+ . suspension (suspension B) obtained-uhich'is.stirred at a
temperature in the vicinity of 20°C for 50 minutes, in
o, the course of 50 minutes. The SUSbension obtained is
stifred for 1 hour and 40 minutes at 5 temperaturq in the
20 wvicinity of 40°C and then at a temperature in the vicinity
of 40°C for 20 minutes. Oisfitled uatef (100 cc) is
added to the suspension obtained after cooling it to a
temperature in the vicinigy of 20°d.' The organic phase

is separated, uashed 3 times with distilled water (300 cc

25 in total), twice with a saturated aqueous sodium bicar-

bonate solution (300 cc in total) and then twice with dis-

tilled water (300 cc in total), dried over anhydrous
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magnesium sulphate, treated with decolorizing charcoal
(0.5 g), filtered and concentrated to dryness under
reduced pressure (20 mm Hg; 2. kPa) at a temperature in
the vicinity of 60°C. A crude product (25.6 g) is ob-
tained, which is dissolved in ethyl acetate (250 éc).

The solution obtained is extracted 3 times with an

aqueous 2N hydrochloric acid solution (300 cc in total).
The aqueous extracts are combined, washed with ethyl
acetate (250 cc) and adjusted to a pH in the region of

8 by adding sodium bicarbonate. The suspension obtained
is extracted first with a mixture of diethyl ether (250 cc)
and ethyl acetate (250 cc¢) and then 3 times with ethyl
acetate (450 cc in total). The organic extracts are
combined, washed twice Wwith distilled water (300 cc in
total), dried over anhydrous magnesium sulphate, treated
with decolorizing charcoal (0,5‘9), filtered, treated with
silica (0.020-0.045 mm; 30 g), filtered and concentrated
to dryness under reduced pressure (20 mm‘Hg; 2.7 kPa) at
a temperature in the vicinity of 60°C. ‘EthyL (+)=-3-(3-
pyridyl)-1H,3H-pyfrolo-[1,2-c]thiazoLe-?-carboxyLate
(19.6 g) in the form of an draﬁge-coloured oil js thereby

obtained. Rf = 0.5 (silica‘get thin Layer chromatography;

eluent: ethyl atetate); Ea]:o = +115° + 19 (¢ = 1.51;

‘The ethyl 2,3-dichloropropionate may be prepared

- ‘ j

aécording to the method described in Japanese Patent No.

81/87,531 C[Chem. Abstr., 95, 203335, (1981)1.
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The (2R,4R)-N-formyl-2-(3-pyridyl)thiazolidine-4-

carboxylic acid may be obtained as follows: acetic

anhydride (340 g) is added, at a temperature in the vici-
nity of 10°c, to formic acid (420 cc), in the course of

25 minutes. The solution obtained is stirred at a tem-

perature in the vicinity of 10°C for 30 minutes and
(2RS, 4R)-2-(3-pyridyl)thiazolidine-4-carboxylic acid
(233 g) is then added to it at a temperature in the vici-
nity of 10°C, in the course of 50 minutes. The solution
obtained is stirred at a temperature in the viciniﬁy of
10°¢c for 30 minutes and then at.a temperdture in the |
vicinity of 20%C for 16 hours. The sukvent is evapor-
ated off under reduced pressure (20 nm Ha: 2;? kPa) at a
temperature in the vicfnity of 60°c. The residue ob-
tained is suspended in boiling ethanol (2600 cc). The
suspension obtained is cooled at a femperature in the
vicinity of 4°C for 2 hours. The crystals formed are

separated_by.filtration; washed twice with ethanol cooled

_to a temperature in the vicinity of 4°¢ (530 c¢) and

air-dried. A product (245 g) melting at 230%C is there-~
by obtained. A part of this product (60 g) is dissolved
in boiling 50% aqueous ethanol (540 cc). The solution

obtained is cooled at a temperature in the vicinity of

10°¢ for 2 hours. The crystals formed are separated by

filtration, washed 3 times with ethanol (300 cc in total)

and 3 tiﬁes uith diethyl ether (450 cc in total) and then

dried under reduced pressure (20 mm Hg; 2.7_kPa).at-a

il L. csma s . &
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temperature in the vicinity of 20°C in the presence of
potassium hydroxide pellets. (2R,4R)-N-formyl=-2-(3-
pyridyl)thiazolidine-4-carboxylic acid (48.2 g) in the
form of white crystals, m.p. 250°C, is thereby obtained.
ta12® = + 100° + 1° (¢ = 1.37; 1N sodium hydroxide).

The (2RS§,4R)-2-(3-pyridyl)thiazolidine-4-carboxylic
acid ma; be prepared according to A. BANASHEK and M.I.
SHCHUKINA, J. Gen. Chem. U.S.S.R., 31, 1374 (1961); Chem.
Abstr. 55, 24739h, (1961).

B. Second method: (+)-3-(3-pyridyl)=-1H,3H-pyr-
rolol1,2-clthiazole-7-carboxylic acid (200 g) and L(-)-
a-methylbenzylamine (147 g) are dissolved in boiling iso-
propanol (1000 cc). Decolorizing charcoal (0.5 g) is
added to the solution obtained and the suspension is
filtered in the heated state. The filtrate is cooled at
a temperdture in the vicinity of 20°C for 1i6 hours. The
crystals formed are separated by filtration, washed 3 times
with isopropanol cooled to a temperature in the vicinity
of 4°9C (450 cc in total) and 3 times with diethyl ether
(600 cc in total) and then dried under reduced pressure
(20 mm Hg; 2.7 kPa) at a temperature in the vicinity of
20°9C in the presence of potassium hydroxide pellets. A
praduct (134.6 g) is obtained, which is dissolved in
boiling isopropanol (50f) c¢c). Decolorizing charcoal
(0.5 g) is added to the solution obtained and the sus-
pension is fiLtevedjin the heated state. The filtrate is

cooled at a temperature in the vicinity of 20°%C fer 16

~/
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hours. The crystals formed dre separated by filtration,
washed 3 times with isopropanol cooled to a temperature

in the vicinity of 4°C (300 cc in total) and twice with

' "diethyl ether (400 cc) and then dried under reduced pres-

10

15

20

25

sure (20 mm Hg; 2.7 kPa) at a temperature in the vicinity

of 20°C in the presence of potassium hydroxide pellets.

A product (88.3 g) is obtained, which is dissolved in

boiling isopropanol (500 cc); the solution obtainéd is

"filtered in the heated state and the filtrate is cooled

at a temperature in the vicinity of 49¢ forllé hours.
The crystals formed are separated by filtrafioﬁ, washed
twice with isopropanol cooled to a temperature in the
vicinity of 4°9C €100 cc in total) énd.3 times with diethyl
ether (300 cc in total) and then dried undef reduced pres-
sure (20 mm Hg; 2.7 kPa) at a temperature jn the vicinity
of 20°C in the presencea of pbtassium'hydroxide pellets.
L(-)»u-methylbenzylamiﬁe_saLt of (+)=3-(3-pyridyl)=1H,3H~
pyrrolol1,2-clthiazole=7-carboxylic acid (77.3 g) in the
form of cream-coloured crystals, m.p. 154%C, is thereby
obtained. _
£a22® = +110° + 2% (¢ = 1.01; water).

This product is dissolved in distilled water
(600 cc) at a temperature in the vicinity of 65%C. The
solufion obta}ned is filtered in the heated state and cooled
to a températufe in the vicinity of 10°C and adjusted to
a pH in the reéioﬁ of 3.5 by adding concentrated hydro=

chloric &cid at a temperature between 10 and 15%°C. The
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crystals formed are separated by filtration, washed 3 times
with distilled water (600 cc in total), twice with ethanol
(160 cc in total) and twice with diethyl ether (200 cc in
total) and then dried under reduced pressure (20 mm Hg;
2.7 kPa) at a temperature’in the vicinity of 20°9C in the
presence of potassium hydroxide pellets, f product (48 g)
is obtained, which is dissolved in boiling ethanol (1000 cc);
decolorizing charcoal (0.5 g) is added to the solution
obtained and the suspension is filtered in the heated
state. The filtrate obtained is cooled at a temperature
in the vicinity of 4°C for 2 houts. The crystals formed
are separated by filtration, washed twice with ethanol
cooled to a temperature_in the vicinity of 4°C (60 c¢ in
total), then twice with diethyl ether (200 cc) and then
dried under reduced pressure (20 mm Hg; 2.7 kPa) at a
temperature in the vicinity of 20%C in the preserce of
potassium hydroxide pellets. (+)=3=(3-pyridyl)=-1H,3H~-
pyrrolol1,2-cJthiazole=7-carboxylic acid (42.5 g) in the
form of yellow crystals, m.p. 210%C, is thereby obtained.
£a120 = 4+168° + 2% (c = 1.02; 1N NaOH).

The (+)=-3-(3-pyridyl)=-1H,3H-pyrrolol1,2-clthia-
zole=T-carboxylic acid may be prepared according to the

method described in European Patent No. 0,115,979,

EXAMPLE 11

7-Chloroformyl=3=(3-pyridyl)=1H,3H-pyrrolol1,2~¢c1~
thiazole hydrochloride (6 g) is added, at a temperature

between 60 and 70°C, to a solution of 2-amina-4,6~
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dimethylpyridine (2.4 g) and &r +Lamine (4.1 g) in di-
oxane (100‘cc) which is heated t. a temperaturg in the
vicinity of‘60°C, in the course of 25 minutes. The sus-
pension obfiained is heated, with stirring, at a temperature
in the vicinity of 100°C for 5 hours and 30 minutes

and then stirred at a temperature in the vicinity of 20°¢
for 16 hours. The solvent is evaporated off under reduced
pressure (20 mm Hg; 2.7 kPa) at a temperature in the
vicinity of 50°C. The residue is dissolved in methylene
chloride (400 cc). The solution obtained is washed with
distilled water (100 cc), twice with an agueous 1N sodium
hydroxide solution (290 cc in total) and 3 times with
distilled water (300 cc in total) and then dried over an-
hydrous magnesium sulphate, treated with decolorizing
charcoal (0.5 g), filtered and concentrated to dryness
under reduced pressure (20 mm Hg; 2.7 kPa) at a temperature
in the vicinity of 50°C. A crude product (6.3 g) is
thereby obtained, which is dissolved in boiling aceto-
nitrile (140 cc). Decolorizing charcoal (0.5 g) is added
to the solution obtained and the suspension is filtered in
the heated state. The filtrate is cooled at a temperature
in the vicinity of 20°C for 1 hour. The crystals formed
are separated by filtration, washed twice with acetonitrile
cooled to a temperature in the vicinity of 49¢ (20 cc in
total) and then dried under reduced pressure (20 mm Hg;

2.7 kPa) at a temperature in the vicinity of 20°C in the

presence of potassium hydroxide pellets. N-(4,6-dimethyl-2-
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pyridyl)-3-(3-pyridyl)-1H,3H-pyrrolo-(1,2-c]thiazole-7-
carboxamide (3.9 g) in the form of white crystals, m.p.
171°C, is thereby obtained,

The 7-chloroformyl-3-(3-pyridyl)-1H,3H~-pyrrolo-
[1,2-c]thiazole hydrochloride is prepared according to the
method described in European patent No. 0,115,979.

The present invention also provides a pharmaceutical
composition which comgrises a compound according to the
invention and a compatible and pharmaceutically acceptable
diluent or adjuvant. The composition may also contain other
pharmaceutically compatible products which may be inert or
physiologically active. These pharmaceutical products may
be administeved orally, parenterally, rectally or locally.

Tablets, pills, powders (especially in gelatin
capsules or wafer capsules) or granules may be used as solid
compositions for oral administration. 1In these
compositions, the compound according to the invention is
mixed with one or more inert diluents such as starch,
cellulose, sucrose, lactose vr silica. “hese compositions
may also contain substances other than diluents, e.g. one or
more lubricants such as magnesium stearate, talcum, a
colour, a coating (dragees) or a lacquer.

Pharmaceutically acceptable solutions, suspensions,

emulsions, syrups and elixirs containing inert diluents
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such as water, ethanol, glycerol, vegetable oils or
Liquid paraffin may be used as liquid compositions for
oral administration. These compositions may also con-
tain substances other than diluents, e.g. wetting agents,
sweeteners, thickeners, flavouring agents or stabilizers.

Sterile compositions for parenteral administration
may preferably be agqueous or non-aqueous solutions, sus-
pensions or emulsions. Water, propylene glycol, a poly-
ethylene glycol, vegetable oils, especially olive oil,
injectable organic esters, e.g. ethyl oleate or other suit-
able organic solvents may be used as the solvent or the
vehicle.

These compositions may also contain adjuvants,
especially wetting agents, tonicity regulating agents,
emulsifiers, dispersants and stabilizers. The steril-
ization may be carried out in several ways, e.g. by
aseptizing filtration, by incorporating sterilizing agents
into the composition, by radiation or by heating. They
may also be prepared in the form of sterile solid com-
posittions which can be dissolved in an injectable sterile
medium at the time of use.

The compositions for rectal administration are
suppositories or rectal capsules, which contain, in ad-
dition to the active product, excipients such as cocoa
butter, semi-synthetic glycerides or polyethylene glycols.

The compositions f~ Llocal application may be e.g.

¢creams, ointments, Lotions, eye lotions, mouthwashes,
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nasal drops or aerosols.

In human therapeutics, the pharmaceutical products
according to the invention are particularly useful in-giiehgr
treatment of all pathological conditions in which acetyl PAF)\
may be directly or indirectly implicated, especially
allergic and inflammatory conditions and complaints of the
digestive system such a$ ulcers, colitises and intestinal
lesions caused by radiation or endotoxin-induced shocks.

The doses depend on the effect sought and the period of
treatment; they are generally between 25 and 300 mg per day,
taken in a single dose or in split doses, by the oral or the
intraveneous route or by inhalation, for an adult.

In general, the medical practitioner will determine
the dose that he considers most appropriate depending on
age, weight and all the other factors specific to the
subject under treatment.

The following examples illustrate the composition
according o the invention,

EXAMPLE A

Tablets containing a 25 mg dose of the active
product, with the following composition, are prepared
according to the conventional technique:

N-(6~chloro-~2-pyridyl)-3-(3-pyridyl)-1H,3H~pyrrolo-

(1,2-c)thiazole~-7~carboxamide 25 mg
Starch 60 mg
Lactose 50 mg

Magnesium stearate 2 mg
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EXAMPLE B

An injectable soLution'containing S mg of the
active product, with the following composition, is pre-
pared according to the conventional technique:

5 (+)=-N-(b4-methyl=2=-pyridyl)=3-(3-pyridyl)=-1H,3H~-

py*rolol1,2-clJthiazole-7~-carboxamide 5 mg
0.01N hydrochloric acid solution 0.29 cc
Injectable aqueous solution 2 ¢¢
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The claims defining the invention are as follows:

1. A compound of the general formula 1I:

CONH - Ar
s /4
. (1)
S

in which Ar is a pyridyl, quinolinyl, isoquinolinyl,
naphthyridinyl, pyrimidyl, quinazolinyl, thiazolyl,
benzothiazolvl, imidazolyl, benzimidazolyl, oxazolyl,
benzoxazolyl, thienyl, benzothienyl or naphthyl group;
optionally substituted with one or more halogern or alkyl,
alkyloxy, alkylthio, trifluvromethyl, amino, alkylamino,
dialkylamino, hydroxy, cyano, alkylsulphinyl,
alkylsulphonyl, sulphamido, alkylsulphamido, dialkyl-
sulphamido, alkylcarbonyl, benzoyl, alkyloxycarbonyl,
carboxy, phenoxycarbonyl. alkylcarbonyloxy, benzoyloxy,
alkylcarbonylamino, benzamido, phenyl, benzyl, phenoxy or
phenylthio group, provided that (i) when Ar is a pyridyl
group, the pyridyl group must be subst:tuted, (ii) an alkyl
moiety contains 1 to 4 straight- or branched chain carbon
atoms; (iii) a phenyl moiety may be unsubstituted or
substituted with ¢ne or more halogen or alkyl, alkyloxy,
alkylthio, trifluoromethyl, amino, alkylamino, dialkylamino,
hydroxy, cyano, phenyl or benzyl group

in separate enantiomeric form or mixtures thereof, or

- a\pharnaceutically acceptable salt thereof.

2. A compound as ¢~ med in claim 1 in which Ar is a

- & - IR TP S {( PR » ‘..‘,///..,«\‘:\‘ e
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pyridyl group substituted by one or more halogen, or_alkyl
or alkoxy groups. - |

3. A compound as claimed in claim 1 in which Ar is &
naphthyl group optionally substituted'by one or more
halogen, or alkyl or alkoxy groups. o

4. A compound as claimed in any one of the precediné
claims which is in the.dextrOrdtatory form.

5. (+)=-N-(4-methyl-2-pyridyl)-3-(3-pyridyl)-
1H,3H-pyrrolo-{1,2-c]thiazole-7--carboxamide.

6. N-(d4-methyl-2-pyridyl)-3-(3-pyridyl)-1H,3H-
pyrrolo?[l,2—c]thiazole-?-carboxamide or a pharmaceutically
acceptable sélt thereoff

| 7. NF(6-chlorb-2—pyridyl)—3-(3—pyridy1)—IH,3H—
pyr:olo-[1,2-c]thiazole-?-carboxamide or a pharmaceutically
acceptable salt theréof.

8, N-(4-chloro-2-pyridyl)-3-(3-pyridyl)-1H,3H-

pyrrolo-[1l,2-c)thiazole-7-carboxamide or a pharmaceutically

‘acceptable salt thereof.

9. A compound as claimed in claim 1 specifically
hereinbefore defined.

10. A process for the preparation of a compound as
claimed in any one of claims 1 to 9, comprising reacting an
amine of general formula II: | _

Ar - NH, | (11)
in which Ar is defined as in claim 1, optionally in
protected form with a racemic or an optically active acid of

formula III:



(I1I)

or a reactive derivativé of this acid, isolating the
product, removing any protecﬁing groups present and, if
required, converting the product intc a pharmaceutically
acceptable salt.

11. A process according to claim 10 in which the
reactant of formula III is in the form of its acid chloride.

12. A process for the preparation of a compound as
claimed in any one of claims 1 to 9, comprising reacting
p-toluenesulphonyl chloride, triethylamine and a racemic or

optically active acid of formula V:

N (V)

in which the symbol * indicates the asymmetric atom and
reacting the product of this with the reaction product of
triethylamine and a cempound of general formula VIII:

ClCH, - CH - CONHATr (VIII)

Cl

in which Ar is as defined in claim 1 optionally in protected
form, isolating the product, removing any protecting groups
present, and, if required, converting the product to a
pharmaceutically acceptable salt.

13. A process for the preparation of a compound as
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defined‘in_claim-l,'substanﬁially as hereinbefore described.
o 14. A pharmaceutical composition which comprises a

compound as defined in any one of claims 1 to 9 and a
compatible and pharmaceutically acceptable dilﬁent or
adjuvant.

15. A pharmaceutical composition substantially as

hereinbefore described in Example A or B.

o
compounds referred to or indicated in th

The=stepsi—feataresTcomposttions—and

cification

"individually or
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