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Description

BACKGROUND OF THE INVENTION

The present invention relates to pyridine and pyridine N-oxide derivatives of diary methyl piperidines or
piperazines and to pharmaceutical compositions and methods of using such compounds.
European Patent Application No. 0 113 226 discloses benzhydrylpiperazine derivatives of the formula:

R1-A-N N-Z

wherein

A is lower alkylene,

Z is benzhydry! optionally substituted with halogen, and

R! is amino, aryl, pyridyl, acyl or acylamino, in which the aryl group and pyridyl group are substituted
with nitro, amino or acylamino, provided that Z is benzhydryl substituted with halogen, when R! is amino,
and pharmaceutically acceptable salts thereof. These compounds are said to possess anti-allergic activities.
Other similar piperazine compounds are disclosed in South African published Patent Application Nos.
864522 and 864458 and in European Patent Application Nos 0 283 310 and 0 235 463.

SUMMARY OF THE INVENTION

We have now unexpectedly found that compounds represented by the structural formula 1.0 below
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have good activity as PAF antagonists and antihistamines:
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or a pharmaceutically acceptable salt or solvate thereof, wherein:

Ar' represents

P#Oe _
%;J\



(

170

15

20

25

30

50

55

EP 0'553 191 B1
Ar2 represents

S
s 1
/L,¢°

or a five-membered heterocyclic aromatic group containing at least one -O-, -S-, =N- or

R1°
1
-—N—

in the ring structure, wherein the substitutable carbon atoms of the five-membered heterocyclic group may
optionally be substituted with a group R! as defined below;

one of a, b, ¢, d and e represents N or NO and the others represent CH or CR! orallof a, b, ¢, d and e
represent CH or CR?';

one of f, g, h, i and k represents N or NO and the others represent CH or CR2 or all of f, g, h, i and k
represent CH or CR2;

L represents N or N*O™;

R' and R? may be the same or different and each R' and each R? independently represents halo, -CFa,
-OR", -C(O)R!, -SR", -§(0),R'2 where e is 1 or 2, -N(R"")z, -NO2, -OC(O)R!", -CO2R"!, -OCO2R"2, -CON-
(R")2, -NR"'G(=0)R', -CN, alkyl, aryl, alkenyl or alkynyl, which alkyl group may be substituted with -OR',
-SR", -N(R"). or -CO2R'" and which alkenyl group may be substituted with halo, -OR"2 or -CO.R"!;

in addition, two adjacent R' groups on ring t may together form a benzene ring fused to the ring t
and/or two adjacent R? groups on ring s may together form a benzene ring fused to the ring s;

R® and R® may be the same or different and each independently represents H, alkyl or aryl, which alkyl
may be substituted with -OR"1, -SR!" or -N(R''),;

in addition, R® and R® together on the same carbon atom may represent =0 or =S;

each of R, R® and R® independently represents H, halo, -CFs, -OR", -C(O)R"!, SR!", -S(0),R2 where
@ is 1 or 2, -N(R"), -NO2, -CN, -COzR", -OCO2R'"2, -OC(O)R'!, -CON(R")2, -NR"'C(O)R"", alkyl, aryl,
alkenyl or alkynyl, which alkyl group may be substituted with -OR", -SR'", -N(R"")2, or -COzR'! and which
alkenyl group may be substituted with halo, -OR'2 or -CO2R!";

R represents H or alkyl;

each R'! independently represents H, alkyl or aryi;

each R'2 independently represents alkyl or aryl;

T represents CH, C or N, with the dotted lines attached to T representing one double bond in one of the
indicated positions when T is C and being absent when T is CH or N; and

Z represents O or S.
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In a preferred embodiment of the invention, the compound of the invention is of the formula 1.1:

’dse /i§h
it s
\a f”g
S 1.1
€ 3
N
R7
Z
r
L
RS Ré

where a,b,c,d, e, f, g, hi. kT, Z L, R, R®, R7, R® and R® are as defined above. Preferably, a, b, c,d and
e each independently represent CH or CR', and f, g h, i and k each independently represent CH or CR2. In
an alternative preferred embodiment, one of a, b, ¢, d, e, f, g, h, i and k represents N or NO and each of the
others independently represents CH or CR! in the case of ring t or CH or CR? in the case of ring s.
Preferably, a represents N or NO and each of b, ¢, d, e, f, g, h, i and k independently represents CH or CR!
in the case of ring t or CH or CR2 in the case of ring s. Z preferably represents O. When present, each R!
and each R? preferably independently represent alkyl, halo, N(R'')2 or OR'. R® and R® preferably each
independently represent H or alkyl. R® and R® preferably are both H. R7 preferably represents H, halo,
-CFs, -OR", -SR™", -N(R'")> or alkyl. L is preferably in the para position relative to the bond connscting the
pyridine ring r to the rest of the compound and is more preferably N*O~.

In a particularly preferred embodiment, the compounds of the invention are represented by the
structural formula 1.2:

Rl RS
RZO— t l H4
a ' .

ok

N
H7
Z
A

or a pharmaceutically acceptable salt or solvate thereof, whersin:

a represents CH, N or N*O—;

L represents N or N*Q—;

R, R?, R3, R* and R? represent optional substituents which may be the same or different and each
independently represents halo, -CFs, -OR", SR, -N(R")z, alkyl, alkenyl or alkynyl;

R' represents H, alkyl or aryl; _

T represents CH, C or N, with the dotted line attached to T representing a double bond when T is C
and being absent when T is CH or N; and

Z represents O or S.
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In this formula 1.2, L preferably represents N*O~. T preferably represents N and the optional double
bond to T is absent. Alternatively, T represents C and the optional double bond to T is present. R' and R2
preferably are absent, i.e, b, ¢, d and e represent CH. When present, R® and R* preferably each
independently represent halo. R7 preferably represents H. Z preferably represents O and L is preferably in
the para position relative to the bond connecting the pyridine ring to the rest of the compound.

Other preferred embodiments of the invention include compounds of the formulas:

[+ ]
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In formula 1.3, 3, b, ¢, d, e, T, Z, L, R5, R®, R, R® and R® are as defined above and Ar? represents a five-
40 membered heterocyclic group selected from:

. Q\Q\L"LU\D\@\
S Wy Wy Wy Cr

where Z! represents -O-, -S- or

50

56 R0
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- and R is defined as above. In formula 1.4, ¥, g, h, i, k and T are as defined above and a is N or CH. In
formula 1.6, a, b, ¢, d, e and T are as defined above and Ar? is selected from:

In the above formulas 1.2, 1.3, 1.4, and 1.6, the following terms have the indicated meanings when
employed: each R' and each R? preferably independently represent alkyl, halo, N(R'')2, -CFs, -SR' or
OR''; R° and R® preferably each independently represent H or alkyl; R® and R® preferably are both H; and
R? preferably represents H, halo, -CFs, -OR', -SR", -N(R'"), or alkyl.

Preferred compounds of the invention include:

2 T Qo' 0Q
P I -
N N
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or a pharmaceutically acceptable salt of such a compound.
35 The invention also involves a pharmaceutical composition comprising a compound of formula 1.0 above
in combination with a pharmaceutically acceptable carrier and methods of treating allergic reactions and/or
\_j inflammation in a mammal by administering to the mammal an antiallergic or antiinflammatory effective

amount of a compound of formula 1.0, i.e., the use of a compound of formula 1.0 for the manufacture of a
medicament for the treatment of allergic reaction or inflammation.

DETAILED DESCRIPTION OF THE INVENTION

Certain compounds of the invention may exist in different isomeric (e.g., enantiomers and dia-

stereoisomers) as well as conformational forms. The invention contemplates all such isomers both in pure

45 form and in admixture, including racemic mixtures. Enol and tautomeric forms are also included. For
example, hydroxy substituted pyridinyl groups can also exists in their keto form:

N OH F O
—

_N NH

50

§6 as can certain members of the five-membered heterocyclic groups.
The compounds of the invention of formula 1.0 can exist in unsolvated as well as solvated forms,
including hydrated forms, e.g., hemihydrate. In general, the solvated forms, with pharmaceutically accept-
able solvents such as water, ethanol and the like are equivalent to the unsolvated forms for purposes of the

8
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invention.
When T represents C, the compounds of formula 1.0 have one double bond in one of the indicated
positions, i.e.,

L]
RS—E a—hs or RS—E a—ns or o §-as_.
N N” N

The position of the double bond depends on the substituents R® and RS, but usually the double bond is
external fo the piperidine ring.
As noted above, the Ar! and Ar? groups of formula 1.0 (and the corresponding

d i 7

1 ¢ ‘ /B\S { ™ l
ba. . .9
'§a f# a

R3
a and R4

groups of formulae 1.1, 1.2, 1.3, 1.4 and 1.6) may contain one or more substituents R?, R'®, R?, R?, and R*
where indicated. -

In compounds where there is more than one such substituent, each substituent on the ring may be the
same or difterent. Thus, compounds having combinations of such substituents are within the scope of the
invention. Also, the lines drawn into the rings from the R'-R® groups indicate that such groups may be
attached at any of the available positions. For example, the R'® and R*® groups may be attached to any
carbon atom in ring t of formula 1.2, while the R® and R* groups may be attached to any carbon atom of
rings of formula 1.2.

R® and R¢ are attached to the piperidyl, piperidinylidenyl or piperazinyl ring. As such they may be the
same or different. The variables R5 and R® in addition to representing H, may represent variables attached
to the same or different carbon atoms in said ring. For example, when R® and R® are combined to represent
=0 or =8, they are attached {o the same carbon atom.

The N-oxides are illustrated herein using the terms NO, N—O, N-O and N*O~. All are considered
equivalent as used herein.

Lines drawn into the ring systems indicate that the indicated bond may be attached to any of the
substitutable ring carbon atoms.

Certain compounds of the invention will be acidic in nature, e.g. those compounds which possess a
carboxyl, phenolic enolic or tautomeric hydroxyl group. These compounds may form pharmaceutically
acceptable salts. Examples of such salts may include sodium, potassium, calcium, aluminum, gold and
silver salts. Also contemplated are salts formed with pharmaceutically acceptable amines such as ammonia,
alkyl amines, hydroxyalkylamines, N-methylglucamine and the like.
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Cortain basic compounds of the invention also form pharmaceutically acceptable salts, e.g., acid
addition saits. For example, the pyrido-nitrogen atoms may form salts with strong acid, while compounds
having basic substituents such as amino groups also form salts with weaker acids. Examples of suitable
acids for salt formation are hydrochloric, sulfuric, phosphoric, acetic, citric, oxalic, malonic, salicylic, malic,
fumaric, succinic, ascorbic, maleic, methanesulfonic and other mineral and carboxylic acids well known to
those in the art. The salts are prepared by contacting the free base form with a sufficient amount of the
desired acid to produce a salt in the conventional manner. The free base forms may be regenerated by
treating the salt with a suitable dilute aqueous base solution such as dilute aqueous sodium hydroxide,
potassium carbonate, ammonia and sodium bicarbonate. The free base forms differ from their respective
salt forms somewhat in certain physical properties, such as solubility in polar solvents, but the acid and
base salts are otherwise equivalent to their respective free base forms for purposes of the invention.

All such acid and base salls are intended to be pharmaceutically acceptable salts within the scope of
the invention and all acid and base salts are considered equivalent to the free forms of the corresponding
compounds for purposes of the invention.

As used herein, the following terms are used as defined below unless otherwise indicated:

alkyl - (including the alkyl portions of alkoxy, alkylamino and dialkylamino) - represents straight and
branched carbon chains and contains from one to twenty carbon atoms, preferably one o six carbon atoms;

cycloalkyl - represents saturated carbocyclic rings of from 3 to 20 carbon atoms, preferably 3 to 7
carbon atoms;

alkenyl - ropresents straight and branched carbon chains having at least one carbon to carbon double
bond and containing from 2 to 12 carbon atoms, preferably from 3 to 6 carbon atoms;

alkynyl - represents straight and branched carbon chains having at least one carbon to carbon triple
bond and containing from 2 to 12 carbon atoms, preferably from 2 to 6 carbon atoms;

aryl - represents a carbocyclic group (preferably phenyl or substituted phenyl) containing from 6 to 14
carbon atoms and having at least one pheny! or fused phenylene ring, with all available substitutable carbon
atoms of the carbocyclic group being intended as possible points of attachment, said carbocyclic group
being optionally substituted with one or more of halo, alkyl, hydroxy, alkoxy, phenoxy, cyano, cycloalkyl,
alkenyloxy, alkynyloxy, -SH, -S(0),R? [wherein p is 0, 1 or 2 and R® is alkyl, phenyl or substituted phenyl],
-CF3, amino, alkylamino, dialkylamino, -COOR™ or -NOz;

substituted phenyl - represents a phenyl group in which 1 to 3 hydrogen atoms thereof are replaced by
the same or different substituents independently chosen from halo, alkyl, hydroxy, alkoxy, phenoxy, cyano,
cycloalkyl, alkenyloxy, alkynyloxy, -SH, S(0O),R® [wherein p is 0, 1 or 2 and R® is alkyl], -CFs, amino,
alkylamino, dialkylamino, -COOR' or -NO>;

five-membered heterocyclic aromatic group - represents a carbocyclic group having two double bonds
(either -N =CH-, -N=N- or -CH=CH-) and at least one -O-, -S-, -N= and/or

R1O
|
—-N—..

interrupting the carbocyclic ring structure, in which all available substitutable carbon atoms of the
heterocyclic aromatic group are intended as possible poinis of attachment, and preferably the five-
membered heterocyclic aromatic group is selected from those groups specifically listed above; and

halo - represents fluoro, chloro, bromo and iodo.

The following processes A-E below may be employed fo produce compounds of general structural
formula 1.0.

A. A compound of general formula 2.0 can be coupled with a compound of the formula 3.0 in the

presence of coupling agent such as 1-(3-dimethylaminopropyl)-3-ethyl carbodiimide hydrochloride

(DEC), N,N'-dicyclohexylcarbodiimide (DCC) or N,N'-carbonyldiimidazole (CD}) to produce compounds of

general structural 1.0 where Z is oxygen (i.e., formula 1.8):

10
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Ar! Ar?

A 1
r \fr Art Coupling Agent
! 2.0

{‘\Rs RS . —E}Rs 1.8

\;;COOH
R? 3.0

The reaction is usually conducted in an inert solvent such as tetrahydrofuran (THF) or methylene
chloride at a temperature between 0°C and reflux, preferably at about room temperature. When the
coupling agent is DCC or DEC, the reaction may be run in the presence of 1-hydroxybenzotriazole
(HOBT). '
B. A compound of formula 2.0 may also be reacted with a compound of formula 4.0 in the presence of
base to produce compounds 1.0 of structural formula 1.8:

IZ

AR Ar2

1
Ar \.r Base / Solvent
1 20 . )
8 R -E }R 1.8
RS N RS R R
H I.\br\cmu o
R7

L
RQ RB

Representative examples of appropriate bases are pyridine and triethylamine. L' designates a suitable
leaving group. For example, a compound of compound 4.0 may be an acyl halide (e.g., L' represents
halo) or an acyl anhydride, (e.g., L' is -O-C(0)-R' where R' is alkyl or aryl). Compounds of the formula
4.0 are produced by standard methods known in the art from compounds of formula 3.0. For example,
treatment of compound 3.0 with oxalyl chloride in an inert solvent would provide compound 4.0 where L'
= CL .

C. Compounds 1.0 of the formula 1.9 may be prepared directly by reacting the N-alkyl (preferably N-
methyl) derivative 5.0 with a compound of formula 4.1:

11
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Ar‘ Ar?

A’2 Lil / solvent/ A

ns{ . g, }Rs .
30(0&‘

g

Preferably, the reaction is run in the presence of an appropriate nucleophile (e.g. Lil, efc.) in an inert
solvent (e.g., toluene, dioxane or xylenes). L! is a suitable leaving group such as halo or OC(O)R' where
R’ is as defined above. An appropriate base, may be added, and heating is usually required. Typically, a
temperature ranging from 50-300°C (preferably 100-175° C) is utilized depending on the boiling point of
the solvent.

D. A compound 1.0 of the formula 1.10 can be prepared from a compound of the formula 1.9. This is
accomplished with an appropriate oxidizing agent in an inert solvent such as meta-chloroperbenzoic acid
(MCPBA) in methylene chloride or hydrogen peroxide in acetic acid. The reaction is usually conducted
anywhere from -156°C to reflux. This method is limited to certain cases since oxidation of other basic
amino groups that may be present in the molecule may also occur. Compounds of the formula 1.9 where
L is nitrogen (L = N) are prepared as described in methods A to C above.

alky!

Ar2 - Ar2
' 1.10
5 . R°
R { oxidizing agent ‘E }
@) O
| N N,
RQ Ra Rg RB 0

E. Compounds 1.0 of the structural formula 1.13 are best prepared from the corresponding compounds
of the invention 1.8 where Z is oxygen (Z = O) using a sulfurating agent such as P.Ss or Lawesson's
reagent. The reaction may take place at elevated temperature in pyridine, toluene or other suitable
solvents although lower temperatures can sometimes be employed.

12
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Ar?

Ar’\Irr Ar Ar’\fr

1.8

-L\ - ) To 1.13
" 3 e
N N
R7 R7
0O , S
L L
R R

Compounds of the general formula 2.0 are prepared by removal of the carbamoyl moiety (i. e., COzR"
where R" is alkyl, substituted alkyl (such as CHCICHz or CH2CCls) or aryl) from the corresponding
carbamate 80 via either acid (e.g., HCI/H2O/reflux) or base (e.g., KOH/MHz2O/reflux or alkaline metal
carbonates) hydroiysis as illustrated below:

\'],Ar2 A|2
hydrolysis

3 ns{'}as

\

COOR"
Alternatively, depending upon the nature of R", as determined by one skilled in the art, compound 8.0 may
be treated with an organometallic reagent: (e.g., CHsLi for R" = CHa), with a reductive reagent (e.g., Zn in
acid for R" = CH2CClg), with an alcohol or water (e.g., for R" = CHCICHs), or with hydrogen and a noble
metal catalyst such as palladium on carbon (e.g., Pd/C and Hz for R" = aralkyl such as bsnzyl, etc.) to
form compounds of formula 2.0.

Compound 8.0 may be prepared from the N-alkyl (preferably N-methyl) compound shown as formula

5.0 below, in the manner disclosed in U.S. Patent Nos. 4,282,233 and 4,335,036 and in WO 88/03138 for
similar compounds:

' 50 — Y
RS_E }RB A RS_E RG
alkyl COOR"

where R" is as defined above. For example, the compound of formula 5.0 can be reacted with the
corresponding alkyl chloroformate in an inert solvent such as toluene at a suitable temperature, e.g., 50° to
100° C to form a compound of formula 8.0.

It also will be apparent to one skilled in the art that there are other methods for converting a compound
of formula 5.0 to compound 2.0. For example, treatment of compound 5.0 with phosgene followed by
aqueous acid produces the unsubstituted piperidine 2.0. Alternatively, treatment of a compound of formula
5.1 below with BrCN via von Braun reaction conditions would provide nitrile 9.0 as illustrated below.

13
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Subsequent hydrolysis of the nitrile 9.0 under either aqueous basic or acidic conditions will produce a
compound of formula 2.0. This method is preferable when there is substitution on the piperidine or
piperazine ring.

Ar‘-\'rAr2 Al AP
2 541 \Ir 9.0
RE

T. —_— — 2.0
L3 L

) N

CH, CN

There are many known methods which can be used to prepare compounds of the type 5.0 which are
reported in the literature [See for example, U.S. Patent No. 2,739,968, U.S. Patent No. 3,956,296; U.S.
Patent No. 4,032,642; U.S. Patent No. 3,922,276; U.S. Patent No. 3,956,296; E.P. Patent No. 113,226; and
Tetrahedron, 44, 6197 (1988)]. Below we briefly describe a few methods which were used to prepare
compounds of the type 5.0.

PREPARATION OF DOUBLE BOND COMPOUNDS

Compounds of the type 5.2 (where T equals carbon having a double bond attached thereto) can be
prepared by several methods.

Compounds of the type 5.2 can be prepared from the corresponding alcohol 10.0 by a variety of either
acidic or basic conditions. For example, treatment of compound, 10.0 with polyphosphoric acid at elevated
temperature (T= 150-200°C) can dehydrate the alcohol to produce the olefin 5.2. Other acids such as
trifluoromethanesulfonic acid or sulfuric acid may also be used at a variety of temperatures depending on
the nature of compound 10.0 and the acid employed.

Ar\_ AR Ar_ AP
OH 10.0 I 52
RS RE —— RS RS
) \
CHy CH,

The alcohol 10.0 can be prepared via the treatment of ketone 11.0 with the appropriate metalated
reagent 12.0 (such as a Grignard reagent where M = MgX and X is halo) in an inert solvent such as ether
or tetrahydrofuran. The reaction may be refluxed if necessary after which it is quenched to produce the
alcohol 10.0. The metalated reagent 12.0 can be prepared via usual methods from the corresponding halo
derivative. . -

14
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. M Ar_ _Ar
Ar' A
jr + Rs Rs OH 10.0
o) u;: RS Ré
11.0 CHy N
12.0 CH,

Another method for the preparation of compounds of type 5.2 involves treatment of the appropriately
substituted aryl piperidyl ketone 18.0 or 18.1 with the appropriately substituted metalated aryl derivative
16.0 or 16.1 to produce the alcohol 10.0, which in turn can be converted to 5.2 as discussed above. The
reaction is usually conducted in an inert solvent such as tetrahydrofuran or diethyl ether at temperatures
ranging from -78°C to reflux, but typically at 0°C. A variety of metalated reagents can be used in this
process, for example, a Grignard reagent where M is as defined above.

A 0 Al AR Ox. AP
OH
RS R+ M—Ar-»R® R« Ar'— M+ R® RS
N 16.0 N 16.1 N
CHs CH, CH,
18.1 10.0 18.0

There are many methods known for the preparation of the various substituted diary ketones 11.0. The
choice of which method to use depends largely on the nature of Ar' and Ar? and on the substitution in the
aryl rings. For example, they can be prepared via a Friedel-Craits acylation between the appropriately
substituted acid chloride 13.0 and 13.1 and the appropriately substituted aryl compound 14.0 or 14.1. The
reaction is carried out under usual Friedel-Crafts conditions in an inert solvent and in the presence of a
Lewis acid such as aluminum chloride. Alternatively, the reaction can be done under basic conditions
wherein the appropriately substituted metatated aryl ring compound 16.0 or 16.1 (such as a Grignard
reagent where M is as defined above) is treated with the appropriately substituted nitrile 15.0 or 15.1. The
reaction is usually conducted in an dry aprotic solvent such as tetrahydrofuran or diethylether at a variety of
temperatures typically ranging from 0°C to reflux depending on the solvent of choice. The resultant imine
which is produced from this reaction is simply hydrolyzed in aqueous acid to produce the desired diary
ketone 11.0.

Ar’ Cl .. C Ar
Y+ HAR Ar'H +

131 O 14.0 N, Arz/ 14.1 o 130

3 |
Ar'—CN + M—AR ~ 1.0 ™~ Ar'—M + NO—APR
15.1 16.0 16.1 15.0

15
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In addition, compounds of formula 11.0 where Ar? is
N
N N
R10

(i.e., compounds 11.1 and 11.2) can bs prepared by the methods illustrated below:

AF'COCI + (CHa)sSi—< j — > Arfco—{ ]
13.1 11.1

s Wale |
1 : 1 4 ]
Arggo + (cus)as.—(N ] — Ar cle—<N |

OH
; N N(C2Hg)s

arcoct + { A1co—€ 1.2
13.1 NS

The preparations of componds 11.1 and 11.2 respectively appear in J, Org. Chem. 53, 1748-1761(1988)
and Ann. Chem. 145-158(1988).

A number of compounds of the type 5.2 may be prepared via low valent titanium mediated coupling of
the two appropriately substituted ketones 11.0 and 17.0 as reported in Tetrahedron 44, 6197 (1988). The
two ketones are treated with a mixiure of titanium trichloride and lithium in a polar solvent such as
dimethoxysthane at room temperature to produce the corresponding olefin 5.2.

5 Ar! Ar2
Ar'( AP R R .
T + N —— 5.2
O (I§F|3 R Re
11.0 17.0 N
CH;

There are many methods known for the preparation of the various substituted aryl piperidy! ketones
18.0 or 18.1. The choice of which method to use depends largely on the nature of Ar' and Ar? and on the

- substitution present in the aryl rings. For example, they can be prepared via a Friedel-Crafts acylation

between the appropriately substituted acid chloride 19.0 with the appropriately substituted aryl compound
14.0 or 14.1. The reaction is done under usual Friedel-Crafts conditions in an inert solvent and in the
presence of a Lewis acid such as aluminum chioride. Alternatively, the reaction can be done under basic
conditions wherein the appropriately substituted metalated aryl compound 16.0 or 16.1 (such as a Grignard
reagent where M is as defined above) is treated with the appropriately substituted nitrile 20.0. The reaction
is usually conducted in an dry aprotic solvent such as tetrahydrofuran or diethyl ether at a variety of

16



10

16

20

25

30

35

50

55

EP 0 553 191 B1

temperatures typically ranging from 0°C to reflux depending on the solvent of choice. The resultant mine
which is produced from this reaction is simply hydrolyzed in agqueous acid to produce the desired aryl
piperidyl ketone 18.0 or 18.1. Conversely, the metalated species and nitrile can be interchanged so that the
piperidine is metalated (formula 12.0) and the aryl compound is substituted with the nitrile (formula 15.0 or
15.1). This reaction is conducted under the same conditions as described above to produce the imine which
is hydrolyzed to produce the aryl piperidyl ketone 18.0 or 18.1.

Ch. 4O
R RS
N
19.0
A'H /8 Gy G\ HAP
14.1 éé? Yo %% 14.0

& %
Ar2

Ar' 0 i" AR
1 R RS_ M— .
RS Re£I—M —=a” R Ré

16.1 N 16.0
N : (l: . N
18.1 | Hs 18.0 1
CH, 20.0 - CH,
Aﬂz:;}\\\ M NO—Ar
15.1 15.0
R RS
N 12,0
CHy

PREPARATION OF SINGLE BOND COMPOUNDS

To prepare intermediate compounds of the type where T equals CH and a single bond exists between
T and the carbon atom bridging the two aryl groups Ar' and Ar?, a variety of methods are disclosed in the
literature. A few of the preferred methods are as follows.

Compounds of the type 22.0 where R™ represents CHz may be prepared from the olefin derivatives of
the type 21.0 (i.e., of formula 5.2) via catalytic hydrogenation using a variety of catalysts such as Pt, Rh, Ru,
or Pd on various supporis. For example, treatment of compound 21.0 where R™ is CHs with hydrogen in
the presence of 5% Pd on carbon in an inert solvent such as methanol or ethanol results in reduction of the
double bond to produce compound 22.0 (R" = CHa, i.e., 2 compound of formula 5.3 below).
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Arl 2 Al AP
R R® — R RS
N" 210 N~ 220
Rlll R"l

Alternatively, in certain cases, depending on the nature of the substituents, one can hydrogenate a
compound of the formula 21.0 above where R™ represents

y4 a7
|
R® RS

(i.e., a compound of formula 1.0) or where R™ represents H (i.e., a compound of formula 2.0) to produce
the corresponding single bond compound of the formula 22.0. The conditions for this conversion would be
the same as discussed above.

Compounds of the type 5.3 can be prepared from the corresponding alcohol derivatives 10.0 via
reductive removal of the hydroxy group under a variety of conditions. For example, treatment of compound
10.0 with tristhylsilane as described by Kishi [J. Am. Chem. Soc., 104, 4976 (1982)] can produce the
corresponding compound 5.3.

Ar! Ar? Ar! Ar2
OH
—
R R® R R®
r;l 10.0 'fl 5.3
CHy CH,

A third method for the preparation of compound 5.3 is by the treatment of the appropriately substituted
Grignard reagent or other similar metalated reagent 12.0 with the appropriately substituted derivative 23.0
{(L2= halo or other suitable leaving group). These reactions generally are conducted in an inert solvent such
as ether, toluens, or THF at a temperature range of about -78 to about 50 ° C to produce the compound 5.3.
Alternatively, the metalating substituent and the leaving substituent L2 as defined above could be interchan-
ged as in Compounds 24.0 and 25.0 below and reacted under the same conditions to produce the same
compound 5.3.

18



EP 0 553 191 B1

L2 Ar?
23.0 12, o \ 53

10 RS

Ar‘YAlj i / gl-ls

M N
24.0 25.0 )
C

15

Hy

20 The appropriately substituted derivative 23.0 is simply prepared from the corresponding alcohol 26.0 by
reaction with a halogenating agent or activating agent. A variety of methods may be used to convert an
alcohol to the corresponding halide depending on the L2 group desired and the nature of the alcohol. For
example, if the chloro derivative (L2 = Cl) is desired, one may simply freat the alcohol 26.0 with a
chlorinating agent such as thionyl chloride, phosphorous pentachloride, phosphorous trichloride or phos-

25 phorous oxychloride, in an inert solvent such as toluene to produce the corresponding chloro derivative
23.0. An activating agent such as methanesulfonyl chloride, benzene or toluene sulfonyl chloride or
trifluoromethanesulfonyl chloride may also be employed to produce other suitable leaving groups L2 |n
compound 23.0.

30

Ar?

Ar1
2. o\i/ 230

L

The alcohol 26.0 in turn is obtained from the corresponding diaryl ketone 11.0 via a variety of reductive
methods. Various reducing agents such as hithium aluminum hydride, sodium or potassium borohydride,
lithium, etc., can be used and their choice largely depends on the substituents present on the diaryl ketone.

40 The choice of solvent usually depends on the reducing agent employed.

Ar2
“ | mﬁf > Yzeo

A compound of the formula 26.0 can be prepared by reacting a compound of the formula 28.0 or 28.1
so with an aldehyde of the formula 27.0 or 27.1 as set out below, wherein M' is MgXz and X is halo or where
Mt is L, trialkylsilyl, etc.

56
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Ar'M' + H(CO)AR

28.1 270 T™APL AR
5 I 260
AM(COH + MAZ <~
27.0 28.0

10
PREPARATION OF PIPERAZINE COMPOUNDS

To prepare intermediate compounds where T equals nitrogen and a single bond exists between T and
15 the carbon atom bridging the two aryl groups, a variety of methods are again disclosed in the literature. A
few of the preferred methods are as follows.

Compounds of the formula 28.0 below are best prepared via alkylation of the appropriately substituted
piperazine compound 30.0 with compound 23.1 containing the appropriately substituted halide or other
similar lsaving group L' as defined above (e.g., halo, tosyloxy or mesyloxy) and where R™ is as defined

20 above. The reaction usually is conducted in an inert solvent such as tefrahydrofuran or toluene, typically at
a temperature range of ambient to reflux to produce the alkylated piperazine. The reaction can be
conducted in the presence of a base such as triethylamine or potassium carbonate, although in certain
cases it can be omitted. If R™ is the appropriately substituted nicotinamide or pyridylmethyl moiety, then
the resultant alkylated piperazine of formula 29.0 is a compound of the invention 1.0. If however, R™ is

25 either hydrogen or methyl then the resultant hydrogenated or alkylated piperazine 29.0 must be converted
to the compounds of the invention of formula 1.0 as disclosed above.

Ar2

Ar!
% Ar' AP
N LE BLIS €
L1
. g et

30.0
R"l

40 An alternative route for generating the hydrogenated or alkylated piperazines of formula 29.0 is by
reductive amination of the diaryl ketone 11.0 with the appropriately substituted piperazine 30.0. The reaction
typically is carried out in a polar solvent, such as methanol or ethanol optionally in the presence of a water
scavenger such as 3A molecular sieves. The intermediate iminium salt is reduced to the hydrogenated or
alkylated piperazines of formula 29.0 by employing a variety of reducing agents such as NaCNBH;3 or

45 catalytic hydrogenation, for example, hydrogen over Pd/C.

Ar?

Arl
1
® E }Rs st 0
0 °e { }Rs
11.0 R

30.0

55
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In the above processes, it is sometimes desirable andfor necessary to protect certain R', R?, R3, R*,
AR5, RS, efc., groups during the reactions. Certain protecting groups are employed in the above processes
but, as those skilled in the art will recognize, other protecting groups may be used in their place.
Conventional protecting groups are operable as described in Greene, T.W., "Protective Groups In Organic
Synthesis,” John Wiley & Sons, New York, 1981. For example, the groups listed in column 1 of Table 1

below may be protected as indicated in column 2 of the table:

JABLE1
PROTECTED GROUPS

1. GROUP TO BE PROTECTED

2. PROTECTED GROUP

-COOalkyl, -COObenzyl,

-COOH
-COOphenyl, —c'@cm3
NCOalkyl, NCObenzyl,
~
NH
- _NCOpheny!
N

\N/ \c/
/c\ RV AN

-O_Q sOCHgphenyl,

'OCH3 ' OSi(C H3)2(t‘BU),

-NHR, wherein R is any
substituent on an amino

group within the scope of R
the claime -NR-CO-CF ,-NRCOCHj
o)
o)
'NHz =N
e
-NH-C(0)-O(t-Bu)
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Other protecting groups well known in the art also may be used. After the reaction or reactions, the
protecting groups may be removed by standard procedures.

The compounds of the invention possess platelet-activating factor ("PAF") and histamine antagonistic
properties. They are, theréfore, useful when PAF and/or histamine are factors in the disease or disorder.
This includes allergic diseases such as asthma, allergic rhinitis, adult respiratory distress syndrome,
urticaria and inflammatory diseases such as rheumatoid arthritis and osteo-arthritis. For example, PAF is an
important mediator of such processes as platelet aggregation, smooth muscle contraction (especially in lung
tissue), eosinophil chemotaxis, vascular permeability and neutrophil activation. Recent evidence implicates
PAF as an underlying factor involved in airway hyperreactivity.

The PAF antagonistic properties of these compounds may be demonstrated by use of standard
pharmacological testing procedures as described below. These test procedures are standard tests used to
determine PAF antagonistic activity and to evaluate the usefulness of said compounds for counteracting the
biological effects of PAF. The in vitro assay is a simple screening test, while the in vivo test mimics clinical
use of PAF antagonists to prowde data which simulates clinical use of the compounds described herein.

A. in Vitro Studies

Platelet Aggregation Assay

Platelet-activating factor (PAF) causes aggregation of platelets by a receptor-mediated mechanism.
Therefore, PAF-induced platelet aggregation provides a simple and convenient assay to screen compounds
for PAF antagonism.

Human blood (50 ml) was collected from healthy male donors in an anticoagulant solution (5 ml)
containing sodium citrate (3.8%) and dextrose (2%). Blood was centrifuged at 110 x g for 15 min. and the
supernatant platelet-rich plasma (PRP) carefully transferred into a polypropylene tube. Platelet-poor-plasma
(PPP) was prepared by centrifuging PRP at 12,000 x g for 2 min. PRP was used within 3 hr. of drawing the
blood.

PAF was dissolved in chloroform:methanol (1:1, v/v) at a concentration of 2 mg/ml and stored at -70°C.
An aliquot of this solution was transferred to a polypropylene tube and dried under a flow of nitrogen gas.
To the dried sample was added Hepes-saline-BSA (BSA = bovine serum albumen) buffer (25 mM Hepes,
pH 7.4, 1254 mM NaCl, 0.7 mM MgCl. and 0.1% BSA) to obtain 2 1 mM solution. The solution was
sonicated for 5 min. This stock solution was further diluted to appropriate concentrations in Hepes-saline-
BSA buifer. Collagen and adenosine diphosphate (ADP) were purchased as solutions. Test compounds
wore initially dissolved in dimethyl sulfoxide (DMSO) at a concentration of 50 mM and then further diluted in
Hepes-saline-BSA buffer to achieve appropriate concentrations.

When an aggregating agent such as PAF is added to PRP, platelets aggregate. An aggregometer
quantifies this aggregation by measuring and comparing light (infra-red) transmission through PPP and
PRP. Aggregation assays were performed using a dual-channel aggregometer. PRP (0.45 ml) in agg-
regometer cuveties was continually stirred (37 °C). Solutions (50 LL) of test compounds or vehicle were
added to the PRP and, after incubation for 2 min., 10-15 ul aliquots of PAF solution were added to achieve
a final concentration of 1-5 x 10~8 M. In different experiments the aggregatory response was kept within a
set fimit by varying the conceniration of PAF. Incubations were continued until the increase in light
transmission reached a maximum (usually 2 min.). This increase in light transmission reflecting platelet
aggregation is fransmitted to a computer. The computer calculates the slope of transmission change, thus
providing the rate of aggregation. Values for inhibition were calculated by comparing rates of aggregation
obtained in the absence and the presence of the compound. For each experiment, a standard PAF
antagonist such as 8-chloro-6,11-dihydro-11-(1-acetyl-4-piperidylidene)-5H-benzo[5,6]cyclohepta[1,2-b]-
pyridine was used as a positive control.

Compounds that inhibit PAF-induced aggregation were tested against several other aggregating agents
including collagen (0.2 mg/ml) and ADP (2 uM). Compounds showing no activity against these latter agents
were considered to be specific PAF antagonists. Results are shown in TABLE Il below.

B. In Vivo Studies: Agonist-Induced Responses

Spasmogen-induced Bronchospasm in Guinea Pigs

Male Hartley guinea pigs (450-550 g) were obtained from Charles River Breeding Laboratories. The
animals were fasted overnight and the following day were anesthetized with 0.9 mlkg i.p. of dilaurethane
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(containing 0.1 g/m! diallylbarbituric acid, 0.4 g/ml ethylurea and 0.4 g/ml urethane). The left jugular vein
was cannulated for the administration of compounds. The trachea was cannulated and the animals were
ventilated by a rodent respirator at 55 strokes/min. with a stroke volume of 4 ml. A side arm to the trachea
cannula was connected to a pressure transducer to obtain a continuous measure of inflation pressure.
Bronchoconstriction was measured as the percent increase in inflation pressure that peaked within 5 min.
after challenge with spasmogen. The animals were challenged i.v. with either histamine (10 ug/kg) or PAF
(0.4 mg/kg in isotonic saline containing 0.25% BSA). Each animal was challenged with only a single
spasmogen. The effect of a compound on the bronchospasm is expressed as a percent inhibition of the
increase in inflation pressure compared to the increase in a control group. Results are shown in TABLE |l
below for representative examples of compounds of the present invention. The first two compounds in
TABLE Wl are known compounds and are included for comparison purposes, as are the compounds wherein
Zis Ha.

=4

>50
48

1 mg/kg
3 mg/kg

<50
4

Dose
10 mg/kg
3 mgkg

[ ]
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a
< ¢
- &
(=4
s
8E3
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TABLE 11 (continued)
Arl_ Ar
b
()
N
z
I,i NO

PAF Antagonism Agonist Bronchospasm (in vivo) - oral

| (in vitro) PAF Histamine
Ar! AP T Z ICso (MM) Dose _%lInhibition __Dose_ %lnhibition
Il
Ct ¢ o .
Q @ 0.5 3mgkg 100 3mgkg O
0 @ u o 3 ‘3mgkg 44 3mgkg O
a |
Q ,@' N O 1 3mgkg 99  3mgkg 30
ﬁ @CI (I! H, 12 3mghkg 18 3mgkg 95
N
cl | |
0\ ,Q N O 0.2 3mgkg 22 NLT.

N.T. = Not Tested

19 161 €55 0 d3
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TABLE II (continued)
PAF Antagonism
(in vitro)
Ar! AP T Z ICs0 (UM)
cl I
QA he
S
| CH,.
cl N Il
O ,(\D cC o 2
Cl Cha- I
L6 R 2
N
oL O |
O\ s NP ®
Cl |
O ,q';l N H, 12
T 0
1 0
S c 0.5

St
113
]

PAE Histamine

Dose _%lnhibition Dose _%Inhibition

3 mg/kg

N.T.

N.T.

N.T.

N.T.

N.T.

73 10 mg/kg 25

N.T.

N.T.

N.T.

N.T.

N.T.

19 161 €55 0 d3
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The compounds of structural formula 1.0 exhibit PAF antagonist and antihistaminic properties to varying
degrees, i.e., certain compounds have strong PAF antagonistic activity, but have weaker antihistaminic
activity. Other compounds are strong antihistamines but weaker PAF antagonists. Several of the compounds
are both strong PAF antagonists and potent antihistamines. Consequently, it is within the scope of this
invention to use each of these compounds when clinically appropriate. For example, if a strong PAF
antagonist is required, but weaker antihistaminic activity is necessary, such a compound could be chosen
by the clinician. Alternatively, if both potent PAF antagonism and antihistaminic activity are required, a
different compound of the invention would be utilized by the clinician.
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For preparing pharmaceutical compositions from the compounds described by this invention, inert,
pharmaceutically acceptable carriers can be either solid or liquid. Solid form preparations include powders,
tablets, dispersible granules, capsules, cachets and suppositories. The powders and tablets may be
comprised of from about 5 to about 70 percent active ingredient. Suitable solid carriers are known in the art,
e.g. magnesium carbonate, magnesium stearate, talc, sugar, lactose. Tablets, powders, cachets and
capsules can be used as solid dosage forms suitable for oral administration.

For preparing suppositories, a low melting wax such as a mixture of fatty acid glycerides or cocoa
butter is first melted, and the active ingredient is dispersed homogeneously therein as by stirring. The
molten homogeneous mixture is then poured into convenient sized molds, allowed to cool and thereby
solidify.

Liquid form preparations include solutions, suspensions and emulsions. As an example may be
mentioned water or water-propylene glycol solutions for parenteral injection.

Liquid form preparations may also include solutions for iniranasal administration.

Aerosol preparations suitable for inhalation may include solutions and solids in powder form, which may
be in combination with a pharmaceutically acceptable carrier, such as an inert compressed gas.

Also included are solid form preparations which are intended to be converted, shorily before use, to
liquid form preparations for either oral or parenteral administration. Such liquid forms include solutions,
sugpensions and emulsions.

The compounds of the invention may also be deliverable transdermally. The transdermal compositions
can take the form of creams, lotions, aerosols and/or emulsions and can be included in a transdermal patch
of the matrix or reservoir type as are conventional in the art for this purpose.

Preferably the compound is administered orally.

Preferably, the pharmaceutical preparation is in unit dosage form. In such form, the preparation is
subdivided into unit doses containing appropriate quantities of the active component, e.g., an effective
amount to achieve the desired purpose. i

The quantity of active compound in a unit dose of preparation may be varied or adjusted from about 0.1
mg to 1000 mg, more preferably from about 1 mg. to 300 mg, according to the particular application. The
appropriate dosage can be determined by comparing the activity of the compound with the activity of a
known antihistaminic compound such as 8-chloro-8,11-dihydro-11-(1-ethoxycarbonyl-4-piperidylidene)-5H-
benzo[5,6]cycloheptal1,2-b]pyridine, which compound is disclosed in U.S. Patent No. 4,282,233.

The actual dosage employed may be varied depending upon the requirements of the patient and the
severity of the condition being treated. Determination of the proper dosage for a particular situation is within
the skill of the art. Generally, treatment is initiated with smaller dosages which are less than the optimum
dose of the compound. Thereafter, the dosage is increased by small increments until the optimum effect
under the circumstances is reached. For convenience, the total daily dosage may be divided and
administered in portions during the day if desired.

The amount and frequency of administration of the compounds of the invention and the pharmaceuti-
cally acceptable salts thereof will be regulated according to the judgment of the attending clinician
considering such factors as age, condition and size of the patient as well as severity of the symptoms being
freated. A typical recommended dosage regimen is oral administration of from 10 mg to 1500 mg/day
preferably 10 to 750 mg/day, in two to four divided doses to achieve relief of the symptoms. The
compounds are non-toxic when administered within this dosage range.

The invention disclosed herein is exemplified by the following preparative examples, which should not
be construed to limit the scope of the disclosure. Alternative pathways and analogous structures within the
scope of the invention may be apparent to those skilled in the art.
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PREPARATIVE EXAMPLE 1A

OEGO/CI (Df/m
. o

Phosgene was bubbled through a mixiure of 9.3 g (31.1 mmol) of Compound A above (U.S. Patent No.
2,739,968) in 100 mi of carbon tetrachloride at room temperature for a period of 256 minutes. The mixture
was then refluxed for 2 hours, after which it was diluted with ether and the resultant solid filtered off. The
filtrate was concentrated in vacuo to yield 8.4 g (78%) of Compound of formula B above as a red brown oil.

O-Z

Ci

PREPARATIVE EXAMPLE 1B

|$ C Cl | cl

o™ “ci

A mixture of 7.3 g (21.0 mmol) of Compound B above in 100 ml of 10% aqueous hydrochloric acid was
heated at 100 ° C for 30 minutes. The solution was cooled to room temperature, basified, and extracted with
ether. The organic portion was dried, filtered, and concentrated in vacuo to yield Compound C above as a
brown oil.

PREPARATIVE EXAMPLE 2A

/ \ / \
S S

—— E

CH,
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To a mixture of the Grignard reagent prepared from 480 g of 1-methyl-4-chloropiperidine in 7000 mL of
THF at 0°C was slowly added a solution of 376 g of 2-benzoylthiophene (i.e., compound D) in 1200 mL of
dry tetrahydrofuran. The mixture was then refluxed overnight. The mixture was partially concentrated and
the residue cooled to 0°C, slowly quenched with 2000 mL of saturated aqueous ammonium chloride, and
extracted with chloroform. The organic portion was washed with water, dried over sodium sulfate, filiered,
and concentrated in vacuo to yield the crude product. It was then friturated with petroleum ether and the
resultant solid recrystallized from acetonitrile to yield 284 g of Compound E above a tan solid: MP 141 -
144°C.

PREPARATIVE EXAMPLE 2B

(? (jf
S S

- HO E — F

X \

CH, CH,

A mixture of 86.1 g (0.3 mole) of Compound E, 860 mL of glacial acetic acid, and 170 mL of
concentrated hydrochloric acid was heated on a steam bath for 2 hours. The mixture was concentrated in
vacuo and the residue was dissolved in water, basified with 50% aqueous sodium hydroxide, and extracted
with ether. The organic portion was washed with water, dried over sodium sulfate, filtered, and concentrated
in vacuo to yield 78.0 g of Compound F above as a brown oil.

PREPARATIVE EXAMPLE 2C

"

GO,CH,CH,

Hj

To a mixture of 66.0 g (0.6 mole) of ethyl chloroformate in 700 mL of dry benzene was slowly added a
solution of 53.0 g (0.2 mole) of Compound F in 500 mL of dry benzene. The mixture was then refluxed
overnight, after which it was cooled and poured into water. The organic portion was isolated, washed with
water, dried over sodium sulfate, filtered, and concentrated in vacuo to yield a light brown oil. The crude
product was triturated with petroleum ether to provide a solid which was recrystallized from hexane to yield
58.0 g of Compound G above as a solid: MP 79 - 83°C.
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PREPARATIVE EXAMPLE 2D

%

$0,CH,CH;

A mixture of 77.0 g (0.234 mole) of Compound G and 77.0 g (1.37 molse) of potassium hydroxide in
2000 mL of ethanol was refluxed overnight. The mixture was concentrated in vacuo and the residue was
taken up in water and extracted with ether. The organic portion was isolated, washed with water, dried over
sodium sulfate, filtered, and concentrated in vacuo to yield a light brown oil which consisted of a mixture of
starting material and compound H. Therefore, the crude product and 75.0 g (1.34 mole) of potassium
hydroxide in 2000 mL of propanol was again refluxed overnight. The mixture was concentrated in vacuo
and the residue was taken up in water and extracted with ether. The organic portion was isolated, washed
with water, dried over sodium sulfate, filtered, and concentrated in vacuo to yield a light brown oil. The
crude product was triturated and subsequently recrystallized from petroleum ether to provide 49.0 g of
Compound H above as a white solid: MP 67 - 69°C.

PREPARATIVE EXAMPLE 3A

Cl C
(T (T
N J > N K
o) OH

To a mixture of 33.0 g (15.2 mmol) of Compound J above in 1500 mi of methanol at 0°C was added
portionwise 18.0 g (476 mmol) of sodium borohydride. The mixiure was then slowly allowed to warm fo
room temperature and stirred overnight. The reaction mixture was poured into ice-water, saturated with
sodium chioride, and exiracted with chloroform. The organic portion was washed with water, dried over
sodium sulfate, filtered, and concentrated in vacuo to yield a light brown oil which solidified on standing. it
was recrystallized from isopropyl ether to afford 32.0 g (97%) of Compound K above as a white solid.

By employing basically the same procedure as outlined above but substituting Compound L (which is
available by the method of J, Org. Chem. 53, 1748-1761 (1988)) in place of Compound J, Compound M
below was prepared.
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cnm
N M
Isl L ——— n s] M

m.p.83-=86°C
from CH,Cl, — pet. eth.

PREPARATIVE EXAMPLE 3B

Cl

OH

To a mixture of 20.0 g (168 mmol) of thionyl chloride at 10°C was slowly added a solution of 32.0 g
(148 mmol) of Compound N above in 400 mi of dry benzene. The mixture was allowed to warm to room
temperature and then stirred for 3 hours, after which 50.0 g (494 mmol) of triethylamine was added with
cooling. The reaction mixture was stirred for another 30 minutes and then filtered, and the filtrate was
concentrated in vacuo. The residue was distilled (b.p. 134 - 136°C / 0.5 mm Hg) to afford 18.0 g (52%) of
Compound P above as a red oil.

By employing basically the same procedure as outlined above but substituting Compound M in place of
Compound N, Compound Q below was prepared.

T °
N
HO ISBM—> k@;(@)o

PREPARATIVE EXAMPLE 3C

QO QO — L

CO,CH,CHj
N
CO,CH,CH;

To a refluxing mixture of 11.7 g (74.0 mmol) of N-ethoxycarbonylpiperazine (Compound R) and 7.95 g
(75.0 mmol) of anhydrous sodium carbonate in 400 ml of dry xylene was slowly added a solution of 18.0 g
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(75.6 mmol) of Compound P above in 150 ml of dry xylene. The mixture was then refluxed for 40 hours,
after which it was cooled to room temperature and extracted with dilute aqueous hydrochloric acid. The
aqueous portion was basified with ammonium hydroxide and subsequently extracted with chloroform. The
latter organic portion was washed with water, dried over sodium sulfate, filtered, and concentrated in vacuo
to yield a brown oil which solidified on standing. The solid was recrystallized from acetonitrile to afford 6.5 g
(24%) of Compound S above as a solid.

PREPARATIVE EXAMPLE 3D

Cl Cl
(L (O
N N
N S > ENj T
() N
! H
CO,CH,CH4

A mixture of 2.50 g (6.95 mmol) of Compound $ above in 250 mi of 18% aqueous hydrochloric acid
was refluxed for 3 days. The mixture was then cooled to room temperature, basified with concentrated
aqueous sodium hydroxide, and extracted three times with methylene chioride. The combined organic
portions were dried over magnesium sulfate, filtered, and concentrated in vacuo. The residue was purified
by flash chromatography [4 - 5 % methanol saturated with ammonia in methylene chioride] to provide 1.68
g (84%) of Compound T above as an oil.

PREPARATIVE EXAMPLE 4

£) BV

Cl (:i? |

’

H

A solution of Compound Q above (0.5 g, prepared as described in Preparative Example 3B) in dry
tetrahydrofuran (10 ml) was added to a solution of piperazine (2.12 g) in dry tetrahydrofuran (10 mli). The
resulting solution was allowed to stir under nitrogen for 18 hrs. at 25° C. The solution was then
concentrated, and the residue was basified with concentrated aqueous ammonia, and exiracted with
dichloromethane and with ethyl acetate. The organic layers were dried (MgSO.), filtered, and concentrated;
and the residue was chromatographed over silica gel. Elution of the column with dichloromethane-methanol-
aqueous ammonia (98: 1.8 : 0.2, by volume) gave Gompound U above.
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PREPARATIVE EXAMPLE 5A

Cl Cl
OH 1 N}
s S
—
\") w

: )
CH, CH,

Acetyl chloride (2 ml) was added slowly to a hot (ca. 100° C) solution of Compound V (2.0 g) (which is
prepared by basically the same method as described in Preparative Example 2A above) in acetic acid (10
ml) containing acetic anhydride (2 ml). The reaction mixture was then refluxed 2 hrs., cooled, and diluted
with water (5 ml). The resulting mixture was concentrated to remove acstic acid, basified with 50% aqueous
sodium hydroxide solution, and extracted with dichloromethans. Combined exiracts were dried (MgSO,),
filtered through a bed of diatomaceous earth containing activated charcoal, and concentrated. The residue
was chromatographed over silica gel, and hexanes-sthyl acetate (20 : 80, by volume) eluted Compound W
above, m/z 304 (M*).

PREPARATIVE EXAMPLE 5B

_c .
N] N]
S S
—
w X
: N
I

N
CHy | CO,CH,CCl

Trichloroethyl chloroformate (3.00 g) was added to a refluxing solution of Compound W above (1.03 g)
in dry benzene (40 ml) containing potassium carbonate (0.1 g). The resulting mixture was then refluxed 18
hrs., cooled, and concentrated. A solution of the residue in dichloromethane was washed with water and
dilute aqueous sodium bicarbonate solution. The dried (MgSOs) and filtered organic solution was then
evaporated, and the residue was chromatographed over silica gel. Elution of the column with dich-
loromethane-methanol (9 : 1, by volume) gave Compound X above, m. p. 141-145° C from CH2Clz-
pet.ether.
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PREPARATIVE EXAMPLE 5C

c C
N} N
: 3
e
X Y
CO,CH,CCl H

Zinc dust (0.85 g) was added to a solution of Compound X above (1.39 g) in acetic acid (20 ml). The
resulting mixture was heated at 80° C for 2 hours, and was then cooled. The zinc was collected by
filiration, washed with acetic acid and with water; and the filirate and washings were combined. The
resulting solution was concentrated, and the residue was basified with 50% sodium hydroxide solution. The
basic aqueous solution was then extracted with dichloromethane. Combined organic extracts were dried
(MgSQs), filtered, and concentrated to give an oil. Chromatography of the oil over silica gel and elution with
CH; OH-ethyl acetate (9:1) gave Compound Y above as an oil, m/z 280 (M*) .

By employing basically the same procedures as outlined above in Preparative Examples 5A-5C, but
substituting Compounds A' and B! in place of Compound V, Compounds C' and D', respectively, below
were prepared.

Cl CHy, cl CH;
N N
) )
N N
Al — =P —p c!
N N
CH, H
8 3.34 (-CHj3) ppm
C
S
|
— —p P D!

I.z
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PREPARATIVE EXAMPLE 6

Cl

7
\"'l

N= cr

OH

Thionyl chloride (6.4 ml) was added slowly and with vigorous stirring to 4-pyridylcarbinol-N-oxide (10
g). The solid dissolved; and the reaction mixture became warm, evolved a gas, and solidified. The cooled
solid was collected on a filter, washed with hexanes, and dried at 40° C under vacuum io give 4-
pyridylmethyl chloride N-oxide hydrochloride:

EXAMPLE 1
cl cl
C > AA
N N
H
Y |
N«

o)

‘To a mixture of 364 mg (1.28 mmol) of Compound C above (Preparative Example 1B) and 193 mg
(1.39 mmol) of isonicotinic acid N-oxide in 15 ml of dry methylene chloride at 0°C and under an
atmosphere of argon, there was added 362 mg (1.88 mmol) of 1-(3-dimethylaminopropyl)-3-ethyl car-
bodiimide hydrochloride (DEC) and then 170 mg (1.26 mmol) of 1-hydroxybenzotriazole hydrate. The ice
bath was removed and the mixture was allowed 10 warm to room temperature. After 1.5 hours the reaction
was poured into methylene chloride and washed twice with water and once with brine. The organic portion
was dried over sodium sulfate, filtered, and concentrated in vacuo to yield a residue, which was purified by
flash chromatography [5% methanol in methylene chloride] to yield 505 mg (97%) of Compound AA above
as a white glass: MS (FAB) m/z 406 (M* + 1),

50

55
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EXAMPLE 2

IZ

o)

To a mixture of 263 mg (1.05 mmol) of 4-(diphenylmethylene)piperidine [Tetrahedron, 44, 6197(1988)]
and 180 mg (1.37 mmol) of isonicotinic acid N-oxide in 15 ml of dry methylene chloride at 0°C and under
an atmosphere of argon there was added 300 mg (1.57 mmol) of DEC followed by 142 mg (1.05 mmol) of
1-hydroxybenzotriazole hydrate. The ice bath was removed and the mixture was allowed to warm to room
temperature. After 1 hour the reaction was poured into methylene chloride and washed twice with water and
once with brine. The organic portion was dried over sodium sulfate, filtered, and concentrated in vacuo to
yield a residue, which was purified by flash chromatography [6% methanol in methylene chloride] to vield
353 mg (91%) of the title compound as an oil. It was further purified by recrystallization from methylene
chloride / isopropyl -ether to yield Compound AB above as a white solid: MP 151-152°C; MS (Cl) m/z 371
(Mt +1),

EXAMPLE 3

T _
() () w
N N
H
o |
N«
(o)
Sch 47215

To a mixture of 2.01 g (8.04 mmol) of 1-diphenylmethylpiperazine, 1.11 g (7.98 mmol) of isonicotinic
acid N-oxide, and 1.11 g (8.21 mmol) of 1-hydroxybenzotriazole hydrate in 40 ml of dry methylene chloride
at 0°C and under an atmosphere of nitrogen, there was added a solution of 1.62 g (10.2 mmol) of DEC in
40 ml of methylene chloride. The mixture was then siowly allowed to warm to room temperature. After 5
hours the reaction mixture was poured into 10% aqueous sodium dihydrogen phosphate (w/v) and extracted
with methylene chloride. The organic portion was washed with brine, dried over magnesium sulfate, filiered,
and concentrated in vacuo to yield a residue, which was purified by flash chromatography [5% methanol
saturated with ammonia in methylene chloride] to yield the desired product. t was recrystallized from
methylene chloride / ethyl acetate / isopropyl ether to afford 1.00 g (34%) of Compound AC above as a
white solid: MP 168-170 * C; MS (Cl) m/z 374 (M* +1).
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By employing basically the same procedure as set forth in EXAMPLE 3 above, but substituting the
starting compounds of column 1 in Table 3 below for 1-diphenylmethylpiperazine, the compounds listed in
column 2 in Table 3 were prepared. The physical data for these compounds of the invention are listed in
column 3 of Table 3.
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TABLE 3
COMPOUND OF THE __PHYSIGAL
STARTING COMPOUND ___INVENTION CHARACTERISTICS
cl
Cl glass; MS (Cl)
m/z 408 (M*+1)
e @
N N
H o l
Na
o
cl AC
: N glass; MS (FAB)
EN] AE m/z 409 (M*+1)
. _
H C
c
NS ) |
( N) miz 414 (M + H")
h
H
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S
N
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Compound Y
C CH;
\N]
' N
N
i
H

Compound C'
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TABLE 3 - Continued

m/z 415 (M + H]")

m. p. 207 -209° C
from (CH3)260 -
hexanes

m/z 409 ([M + HJ)
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Compound H
Ci
fy s
N
H

TABLE 3 - Continued
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INVENTION

Cly

A.
N
o)
A
N\

O

PHYSICAL

glass;

MS (Cl) m/z: 377 (M" + 1)

glass;
MS (FAB) m/z: 411 (M* + 1)

The following are examples of pharmaceutical dosage forms which contain a compound of the
invention. As used therein, the term "active compound" is used to designate the compound

"5

0% ‘c\ Nh.

Ci
o

The scope of the invention in its pharmaceutical composition aspect is not to be limited by the examples
provided, since any other compound of structural formula 1.0 can be substituted into the pharmaceutical

composition examples.
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Pharmaceutical Dosage Form Examples

EXAMPLE A
Tablets

No. | Ingredients mg/tablet | mg/tablet

1. Active compound 100 500

2. Lactose USP 122 113

3. Corn Starch, Food Grade, as a 10% paste in Purified Water 30 40

4, Corn Starch, Food Grade 45 40

5. Magnesium Stearate _3 _7

Total 300 700

Method of Manufacture

Mix Item Nos. 1 and 2 in a suitable mixer for 10-15 minutes. Granulate the mixture with lem No. 3. Mill
the damp granules through a coarse screen (e.g., 1/4", 0.63 cm) if necessary. Dry the damp granules.
Screen the dried granules if necessary and mix with ltem No. 4 and mix for 10-15 minutes. Add ltem No. 5
and mix for 1-3 minutes. Compress the mixture to appropriate size and weigh on a suitable tablet machine.

EXAMPLE B
Capsules
No. | Ingredient mg/capsule mg/capsule
1. Active compound 100 500
2. Lactose USP 106 123
3. Corn Starch, Food Grade 40 70
4. Magnesium Stearate NF _7 7
Total 250 700

Method of Manufacture

Mix tem Nos. 1, 2 and 3 in a suitable blender for 10-15 minutes. Add ltem No. 4 and mix for 1-3
minutes. Fill the mixture into suitable two-piece hard gelatin capsules on a suitable encapsulating machine.
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Claims
Claims for the following Contracting States : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE

1.

A compound represented by the structural formula 1.0:

Art Ar?
b
e
HS—E }Rs 1.0
N
R7
Z
R® R®

or a pharmaceutically acceptable salt or solvate thereof, wherein:
Ar! represents

Ar2 represents

S

s |
/L * g
or a five-membered heterocyclic aromatic group containing at least one -0-, -S-, =N- or

R‘lO
}
—N-—

in the ring structure, wherein the substitutable carbon atoms of the five-membered heterocyclic group
may optionally be substituted with a group R! as defined below;

one of a, b, ¢, d and e represents N or NO and the others represent CH or CR! or all of a, b, ¢, d
and e represent CH or CR?;

one of f, g, h, i and k represents N or NO and the others represent CH or CR2 or all of f, g, h, i and
k represent CH or CR%

L represents N or N*O—;

R! and R? may be the same or different and each R' and each R? independently represents halo,
-CFs, -OR", -C(O)R", -SR", -S(0),R'2 where e is 1 or 2, -N(R'),, -NO;, -OC(O)R"!, -CO:R",
-OCOzR"2, -CON(R'')2, -NR"'C(=0)R", -CN, alkyl, aryl, alkenyl or alkynyl, which alkyl group may be
substituted with -OR", -SR", -N(R'), or -CO2R!"! and which alkenyl group may be substituted with
halo, -OR'2 or -COzR';

in addition, two adjacent R' groups on ring t may together form a benzene ring fused to the ring t

) ‘A A O
. * c L M S *
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and/or two adjacent R? groups on ring s may together form a benzens ring fused to the ring s;

R’ and R® may be the same or different and each independently represents H, alkyl or aryl, which
alkyl may be substituted with -OR"!, -SR'! or -N(R''),;

in addition, R® and R® together on the same carbon atom may represent =0 or =S;

each of R7, R® and R? independently represents H, halo, -CFs, -OR", -C(O)R", SR, -S(0),R'2
where e is 1 or 2, -N(R")., -NO2, -CN, -COz2R", -OCO2R"*?, -OC(O)R', -CON(R'")., -NR''C(O)R",
alkyl, aryl, alkenyl or alkynyl, which alkyl group may be substituted with -OR", -SR!, -N(R!")., or
-CO2R"! and which alkenyl group may be substituted with halo, -OR'2 or -CO;R'%;

R represents H or alkyl;

each R independently represents H, atkyl or aryl;

each R2 independently represents alkyl or aryl;

T represents CH, C or N, with the dotted lines attached to T representing one double bond in one
of the indicated positions when T is C and being absent when T is CH or N; and

Z represents O or S;
wherein alkyl, aryl, alkenyl and alkynyl are defined as follows:

alkyl - (including the alkyl portions of alkoxy, alkylamino and dialkylamino) - represents straight and
branched carbon chains and contains from one to twenty carbon atoms, preferably one to six carbon
atoms;

alkeny! - represents straight and branched carbon chains having at least one carbon to carbon
double bond and containing from 2 o 12 carbon atoms, preferably from 3 to 8 carbon atoms;

alkynyl - represents straight and branched carbon chains having at least one carbon to carbon
triple bond and containing from 2 to 12 carbon atoms, preferably from 2 to 6 carbon atoms; and

aryl - represents a carbocyclic group (preferably phenyl or substituted phenyl) containing from 8 to
14 carbon atoms and having at least one phenyl or fused phenylene ting, with all available substitutable
carbon atoms of the carbocyclic group being intended as possible points of attachment, said car-
bocyclic group being optionally substituted with one or more of halo, alkyl, hydroxy, alkoxy, phenoxy,
cyano, cycloalkyl, alkenyloxy, alkynyloxy, -SH, -S(0),R®[wherein p is 0, 1 or 2 and R® is alkyl, phenyl or
substituted phenyl], -CF3, amino, alkylamino, dialkylamino, -COOR'® or -NQO-.

A compound according to claim 1 of the formula 1.1:

QWO
b‘a 9
' 1.1
sy
N
R7
Z
L
R® RS

wherein a, b,c,d, e, f,g, hi,k T, Z, L, R, RS, R7, R®, R? and the dotted lines are as defined in claim
1.

" ] 0 I
* [ L Ll $ *
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3. A compound according to claim 1 of the formula 1.3:

d
c' \e \

A

1t "*'2
bsa)l\(A

T
Rs{ }RS 1.3
N
7

wherein a, b, ¢, d, e, T, Z, L, R®, RS, R?, R8, R® and the dotted lines are as defined in claim 1 and Ar?

represents a five-membered heterocyclic group selected

from:

Q-G

G- 0=

where Z! represents -O-, -S- or

and R js defined as in claim 1.

4. A compound according to claim 1 of the formula 1.4:

k/

43

i“h

N*O

s Wy CFo S

A
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wherein f, g, h, i, k, T and the dotted lines are as defined in claim 1 and a is N or CH.

5. A compound according to claim 1 of the formula 1.6:

'd‘e

e,
b§a)\(A12
L
f 'j 16
N
@)
N*O"

wherein a, b, ¢, d, e, T and the dotied lines are as defined in claim 1 and Ar? is selected from:

CHj .

“ VAR AN R
' : * ¢ L M § *
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6. A compound according to claim 1 selected from:

g

7

Q.

A

”w

[)

-
N

|
N<

N

EJ

B1

Z
N

7
D

|
N

I
N<

/l
\N

()

Z 3

A
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o
of
7\ 7
/ S /S
N oc N
© 0
Y .t
\O . \o

or a pharmaceutically acceptable salt of such a compound.

46
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7. A compound according to Claim 6 having the formula

Ci

or a pharmaceutically acceptable salt thereof.

8. A pharmaceutical composition comprising a compound according to claim 1 in combination with a .
pharmaceutically acceptable carrier.

9. Use of a compound of claim 1 for the manufacture of a medicament for the treatment of allergic
reaction or inflammation.

10. A process for preparing a compound as defined in claim 1 comprising:

A. reacting a compound of formula 2.0 with a compound of formula 3.0 and a coupling agent to
produce a compound of formula 1.8

Ar\_ AP
A‘l
r ' Ar Coupling Agent \'r
2.0

L3 . Rs{’ }Rs o

N
H COOH
R7 3.0

B. reacting a compound of formula 2.0 with a compound of formula 4.0 in the presence of base to
produce a compound of formula 1.8

“ ) O O 1
: * c L N S. * :
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. 1
Ar1 Arz Ar Al’z

Hs{§_§: & - —E }RG 1.8;

N /T
H L\\; C(O)L‘ @)
R? L

C. reacting a compound of formula 5.0 wnth a compound of formula 4.1 to produce a compound of
formula 1.9

Ar' AP Aﬂ\r
\"Tr 5.0
RS }Rs 'j RS_E }HG s
) N \;z
alkyl \ C(O)L' o)
7

R

AR

N
R RS

D. reacting a compound of formula 1.9 with an oxidizing agent to produce a compound of formula
1.10

AR

Art Ar'! AR
" "~

' I‘L ) - T\
RS 1gs e s.f . os _
R oxidizing agent R R® 1.10;
N
R7

N

R7
o
N N.
R®  R® R g8 O

E. reacting a compound of formula 1.8 with a sulfurating agent to produce a compound of formula
1.13

° R R
* € L M 5 =
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wherein in the above formulas A, A2, T, R%, R%, R7, R8, R%, R™, L and the dotted lines are as

defined in claim 1 and L' and J are Ie_aving groups.

Claims for the following Contracting States : ES, GR

1. A process for producing a compound represented by the structural formula 1.0:

Ar?

Ar'
\}[/

N R7
Z
L
RS Ra

or a pharmaceutically acceptable salt or solvate thereof, whersin:
Ar'! represents

Ar? rgpresents

i
K h

S {
/“\,&9

or a five-membered heterocyclic aromatic group containing at least one -O-, -S-, =N- or

49
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R1°
|
-—N—

in the ring structure, wherein the substitutable carbon atoms of the five-membersd heterocyclic group
may optionally be substituted with a group R! as defined below;

one of g, b, ¢, d and e represents N or NO and the others represent CH or CR' or allof a, b, ¢, d
and e represent CH or CR';

one of f, g, h i and k represents N or NO and the others represent CH or CR2or all of f, g h, i and k
represent CH or CR?;

L represents N or N*O—;

R' and R2 may be the same or different and each R' and each R? independently represents halo,
-CFs, -OR", -C(O)R", -SR", -S(0O).R'? where e is 1 or 2, -N(R'")z, -NO2, -OC(O)R", -CO:R",
-0CO:R"2, -CON(R")2, -NR'"'C(=0)R", -CN, alkyl, aryl, alkenyl or alkynyl, which alkyl group may be
substituted with -OR", -SR', -N(R'"). or -CO2R'" and which alkenyl group may be substituted with
halo, -OR™2 or -CO2R"1; ,

in addition, two adjacent R! groups on ring t may together form a benzene ring fused to the ring t
and/or two adjacent R? groups on ring s may together form a benzene ring fused to the ring s;

R® and R® may be the same or different and each independently represents H, alkyl or aryl, which
alkyl may be substituted with -OR", -SR'! or -N(R""),;

in addition, R® and R® together on the same carbon atom may represent =0 or =S;

each of R7, R® and R® independently represents H, halo, -CFs, -OR", -C(O)R", SR, -S(0).R'?
where e is 1 or 2, -N(R'")z, -NO2, -CN, -CO2R", -OCOz2R'?, -OC(O)R"!, -CON(R),, -NR'C(O)R",
alkyl, aryl, alkenyl or alkynyl, which alkyl group may be substituted with -OR™, -SR'1, -N(R'')2, or
~CO2R" and which alkenyl group may be substituted with halo, -OR'2 or -COzR";

R represents H or alkyl;

each R'! independently represents H, alkyl or aryl;

- each R'? independently represents alkyl or aryl;

T represents CH, C or N, with the dotted lines attached to T representing one double bond in one
of the indicated positions when T is C and being absent when T is CH or N; and

Z represents O or S,
wherein alkyl, aryl, alkenyl and alkynyl are defined as follows:

alkyl - (including the alkyl portions of alkoxy, alkylamino and dialkylamino) - represents straight and
branched carbon chains and contains from one to twenty carbon atoms, preferably one to six carbon
atoms;

alkenyl - represents straight and branched carbon chains having at least one carbon to carbon
double bond and containing from 2 to 12 carbon atoms, preferably from 3 to 6 carbon atoms;

alkynyl - represents straight and branched carbon chains having at least one carbon to carbon
triple bond and containing from 2 fo 12 carbon atoms, preferably from 2 to 6 carbon atoms; and

aryl - represents a carbocyclic group (preferably phenyl or substituted phenyl) containing from 6 to
14 carbon atoms and having at least one pheny! or fused phenylene ring, with all available substitutable
carbon atoms of the carbocyclic group being intended as possible points of attachment, said car-
bocyclic group being optionally substituted with one or more of halo, alkyl, hydroxy, alkoxy, phenoxy,
cyano, cycloalkyl, alkenyloxy, alkynyloxy, -SH, -S(O),R*[wherein p is 0, 1 or 2 and R® is alkyl, pheny! or
substituted phenyl}, -CFs, amino, alkylamino, dialkylamino, -COOR'® or -NO2 which process comprises:

A. reacting a compound of formula 2.0 with a compound of forrriula 3.0 and a coupling agent to
produce a compound of formula 1.8

. ) 0 A
* [ L n s *
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) Arl\_ AP
f Coupling Agent

I
< 8 Hs-{ }Rs 1
RS{IB‘RS R RS &
N
L
H \ COOH
rR? 3.0

B. reacting a cordpound of formula 2.0 with a compound of formula 4.0 in the presence of base to
produce a compound of formula 1.8

Ar2

1

RS{I}RG Rs{ }Rs HE:
L/\\J:lc:(ow

g

C. reacting a compound of formula 5.0 with a compound of formula 4.1 o produce a compound of
formula 1.9

AR

Arl\_ AP 1\r
\{l’ 5.0
Rs{tﬁ—n" Rs{ .}Ra s
N j;

D. reacting a compound of formula 1.9 with an oxidizing agent to produce a compound of formula
1.10

elilky!

g A
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A:2 Ar‘\rArz

5 —> Pt
Rs{ }Rs oxidizing agent Rs{ }Rs 1.10:

N
. H7
10 O
N N
R RS RS R8 o

15
E. reacting a compound of formula 1.8 with a sulfurating agent to produce a compound of formula
1.13

2 Ar Ar 'Ar‘\rr

| RS—E Rs{ }nﬁ 1.13;
25

Ar?

30
wherein in the above various formulas Arl, Ar?, T, R®, Rf, R7, R8, R?, R, L and the dotted lines are
35 as defined for formula 1.0 and L' and J are leaving groups.
2. A process according to claim 1 wherein said produced compound has the formula 1.1:

N
R7
Z
50
L
R® R®
56 wherein a, b, ¢, d, e, f, g, hi, k, T, Z, L, R®?, R®, R?, R8, R® and the dotted lines are as defined in claim

1.

) ‘) )
%* [ L M s *
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3. A process according to claim 1 wherein said produced compound has the formula 1.3:

c’d‘
t)\(
Rs__E }Rs 1.3

wherein a, b, ¢, d, e, T, Z, L. R®, R®, R7, RE, R® and the dotted lines are as defined in claim 1 and Ar2
represents a five-membered heterocyclic group selected from:

d\ J\ZL )\( )\ r)\“ z‘Ni

where Z! represents -O-, -S- or

and R js defined as in claim 1.

4. A process according to claim 1 wherein said produced compound has the formula 1.4:
k/ l§ h

| s

a =9

wherein f, g, h, i, k, T and the dotted lines are as defined in claim 1 and a is N or CH.

* [ L M S *
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5. A process according to claim 1 whersin said produced compound has the formula 1.6:

#d‘?

§
bsa/%‘,l\rz
.[!
E 'j 1.6
N
O
NtO”

wherein a, b, ¢, d, e, T and the dotted lines are as defined in claim 1 and Ar? is éelected from:

CHs,

FsWsXs)

o4 Ny LI
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6. A process according to claim 1 wherein said produced compound is selected from:

" % € L M 0§ #
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0]
Cl
/| /|
/ S / S
N N

o=_ or OJ\C\

A A
o o

or a pharmaceutically acceptable salt of such a compound.

) O O D
* c L M S *



EP 0 553 191 B1

7. A process according to Claim 6 wherein the produced compound is of the formula

,\ Cl
(A Y

N

J
O /'
N
X o

Or a pharmaceutically acceptabie salt thersof.

Patentanspriiche
Patentanspriiche fiir folgende Vertragsstaaten : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE

1. Verbindung, die durch die Strukturformel 1.0 dargestellt wird:

Ar'Y Ar?

N
R7
A
L
R® RS

oder ein pharmazeutisch annehmbares Salz oder Solvat davon, wobei:
Ar1

d
¢ e

NP

darstelit, Ar2

57 R ANY AR
* [ L L] S *
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i
KNy

L
/“\ 149
oder eine flinfgliedrige heterocyclische aromatische Gruppe mit wenigstens einem -O-, -S-, =N- oder

RlO

—N—

in der Ringstruktur darstellt,

wobei die substituierbaren Kohlenstoffatome der flinfgliedrigen heterocyclischen Gruppe gegebenen-
falls mit einer Gruppe R!, wie sie unten definiert wird, substituiert sein kdnnen;

eines der Symbole a, b, ¢, d und e N oder NO darstellt und die anderen CH oder CR' darstellen oder
a, b, ¢, d und e alle CH oder CR! darstellen;

eines der Symbole 1, g, h, i und k N oder NO darstellt und die anderen CH oder CR2 darstellen oder f,
g, h, i und k alle CH oder CR?2 darstellen;

L N oder N*O~ darstellt;

R! und R? gleich oder verschieden sein kdnnen und jedes R! und jedes R? unabhZngig Halogen, -CFa,
-OR", -C(O)R", -SR", -S(0),R'2, wobei e 1 oder 2 ist, -N(R'1)2, -NO2, -OC(O)R", -CO2R"1, -OCO2R"?,
-CON(R'");, -NR"'C(=0)R", -CN, Alkyl, Aryl, Alkenyl oder Alkinyl darstelit, wobei die Alkylgruppe mit
-OR", -8R, -N(R'")2 oder -CO.R!" substituiert 'sein kann und wobei die Alkenylgruppe mit Halogen,
~OR"2 oder -CO2R" substituiert sein kann;

zuséltzlich zwei benachbarte Gruppen R' am Ring t zusammen einen mit dem Ring t annelierten
Benzolring bilden k&nnen und/oder zwei benachbarte Gruppen R2 am Ring s zusammen einen mit dem
Ring s annelierten Benzolring bilden k8nnen; RS und R® gleich oder verschieden sein k&nnen und
jeweils unabhiéingig H, Alkyl oder Aryl darstellen, wobei das Alkyl mit -OR", -SR'! oder -N(R'!);
substituiert sein kann;

zusitzlich R° und R® zusammen an demselben Kohlenstoffatom =0 oder =$ darstellen k&nnen;

R’, R® und R® jewsils unabhingig H, Halogen, -CF3, -OR", -C(O)R!", -SR", S{0).R'2, wobei e 1 oder 2
ist, -N(R'")2, -NO., -CN, -COz2R", -OCO2R'2, -OC(O)R'!, -CON(R")2, -NR''C(O)R"", Alkyl, Aryl, Alkenyl
oder Alkinyl darstellen, wobei die Alkylgruppe mit -OR, -SR!!, -N(R'')> oder -CO2R!! substituiert sein
kann und wobei die Alkenylgruppe mit Halogen, -OR'2 oder -CO2R"! substituiert sein kann; R® H oder
Alkyl darstellt;

jedes R unabhéingig H, Alkyl oder Aryl darstelit;

jedes R'2 unabhéingig Alkyl oder Aryl darstelit;

T CH, C oder N darstellt, wobei die gestrichelten Linien an T eine Doppslbindung in siner der
angegebenen Positionen darstellen, wenn T C ist, und fehlen, wenn T CH oder N ist: und

Z O oder S darstelit;

wobei Alkyl, Aryl, Alkenyl und Alkinyl wie folgt definiert sind:

Alkyl (einschlieBlich den Alkylteilen von Alkoxy, Alkylamino und Dialkylamino) stellt geradkettige und
verzweigte Kohlenstoffketten dar und enth#lt von eins bis zwanzig Kohlenstoffatome, vorzugsweise eins
bis sechs Kohlenstoffatome;

Alkenyl stellt geradkettige und verzweigte Kohlenstoffketten mit wenigstens einer Kohlenstoff-Kohlen-
stoff-Doppelbindung dar, die von 2 bis 12 Kohlenstoffatome, vorzugsweise von 3 bis 6 Kohlenstoffato-
me. enthalten:

Alkinyl stellt geradkettige und verzweigte Kohlenstoffketten mit wenigstens einer Kohlenstoff-Kohlen-
stoff-Dreifachbindung dar, die von 2 bis 12 Kohlenstoffatome, vorzugsweise von 2 bis 8 Kohlenstoffato-
me, enthalten; und Aryl stellt eine carbocyclische Gruppe dar (vorzugsweise Phenyl oder substituiertes
Phenyl), die von 6 bis 14 Kohlenstoffatome enth&lt und wenigstens einen Phenyl- oder annelierten
Phenylenring umfaBt, wobei alle verfligbaren substituierbaren Kohlenstoffatome der carbocyclischen
Gruppe mdgliche Befestigungspunkte sein sollen, wobei die carbocyclische Gruppe gegebenenfalls mit
einer oder mehreren der Gruppen Halogen, Alkyl, Hydroxy, Alkoxy, Phenoxy, Cyan, Cycloalkyl,
Alkenyloxy, Alkinyloxy, -8H, S(0),R® [wobsi p 0, 1 oder 2 ist und R* Alkyl, Phenyl oder substituiertes
Phenyl ist], -CFz, Amino, Alkylamino, Dialkylamino, -COOR!® oder -NO> substituiert ist.
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2. Verbindung gom&B Anspruch 1 mit der Formel 1.1:

worina, b, c,d, e, f, g, h, i,k T, Z, L, RS, R®, R?, R®, R® und die gestrichelten Linien wie in Anspruch 1

“definiert sind.

3. Verbindung geméB Anspruch 1 mit der Formel 1.3:

Z

RQ

e
‘ Ar
a
1
R5_E }RG 1.3
N
R7

Ra

worin a, b, ¢; d, e, T, Z, L, R®, R®, R7, R®, R? und die gestrichelten Linien wie in Anspruch 1 definiert
sind und Ar? eine flinfgliedrige hetsrocyclische Gruppe darstellt, die aus

S s W W W W

&j\ ' N'Z‘J\ 'ZL’NN)\. (N -N-S\ , Nd.:i oder ZE:?\

ausgewdahlt ist, wobei Z! -O-, -S- oder

59
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R10

—N—
darstelit und R'® wie in Anspruch 1 definiert ist.

4. Verbindung gem#B Anspruch 1 mit der Formel 1.4:

Ky
)
=9

.., [b y

(@) =
N*O"

worin f, g, h, i, k, T und die gestrichelten Linien wie in Anspruch 1 definiert sind und a N oder CH ist.

5. Verbindung gem3B Anspruch 1 mit der Formel 1.6:

“

dag
t]

sa/Kr Ar?

ET"“‘ 1.6
N/

o)\/\

AN

O

worin a, b, ¢, d,’e, T und die gestrichelten Linien wie in Anspruch 1 definiert sind und Ar2 aus

ausgewiahlt ist. '

T
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6. Verbindung gem#B Anspruch 1, die ausgewdhlt ist aus

S0 Q

" N O A
. * C L M.S§ =*



10

15

25

30

50

&6

EP 0 553 191 B1

oder ein pharmazeutisch annehmbares Salz einer solchen Verbindung.

7. Verbindung gem&B Anspruch 6 mit der Formel

XN Ci
l
LT
I

N

®

N
0 -
N
\ \O

oder éin pharmazeutisch annehmbares Salz davon.

8. Pharmazeutische ‘Zusammensetzung, die eine Verbindung gemiB Anspruch 1 in Kombination mit
einem pharmazeutisch annehmbaren Tréger umfast.

9. Verwendung einer Verbindung gem&B Anspruch 1 zur Herstellung eines Medikaments zur Behandlung
einer allergischen Reaktion ader Entzlindung.

10. Verfahren zur Herstellung siner Verbindung, wie sie in Anspruch 1 definiert ist, umfassend:
. A. Umsetzen einer Verbindung der Formel 2.0 mit einer Verbindung der Formel 3.0 und einem
Kopplungsreagens unter Bildung einer Verbindung der Formel 1.8

. ) N R
* [ L M H *
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Ar'
Ar'\,r Ar? Kopplungsreagens \"r
-1 20 > Tay
. N RS RS—E }n‘ 1.8;
N ¢ R7
H \{ 7~cooH o

rR? 3.0 L™

B. Umsetzen einer Verbindung der Formel 2.0 mit einer Verbindung der Formel 4.0 in Gegenwart
von Hase unter Bildung einer Verbindung der Formel 1.8

1
Af‘\q/A 2 Ar \IrrArz
\ 12
o &9 g g ns—f a° 1.8:
Rsf RS R .
Q =R
N .
H g\ C(O)L‘
'R7

C. Umsetzen einer Verbindung der Formel 5.0 mit einer Verbindung der Formel 4.1 unter Bildung
einer Verbindung der Formel 1.9

RS-E J-me {7
R N
Kr;l) ST 4 o7
alkyl \ C(OL! o
Y N
RQ RS

D. Umsstzen einer Verbindung der Formel 1.9 mit einem Oxidationsmittel unter Bildung einer
Verbindung der Formel 1.10

” AR 0 A
* [ L M S *
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AR

Ar!
T s

RS—E h R® oOxidationsmittel

N o7
N
R® R8

E. Umsetzen einer Verbindung der Formel 1.8 mit einem Sulfurierungsmittel unter Bildung einer

Verbindung der Formel 1.13

wobei Ar', A, T, R®, R, R, R®, R®, R, L und die gestrichelten Linien in den obigen Formeln wie

Ar Afz

as{‘}

Arl AR
H
- T
Rs{ R 1.10;
N _
R7
o)
N,
RS R® 0

Ar

Ar 1\r

. e oo

in Anspruch 1 definiert sind und L' und J Angangsgruppen sind.

Patentanspriiche fiir folgende Vertragsstaaten : ES, GR

1.

Verfahren zur Herstellung einer Verbindung, die durch die Strukturformel 1.0 dargestellt wird:

Ar!

AR

1|
4
Hs{ }RS 1.0
N
7

oder eines pharmazeutisch annehmbaren Salzes oder Solvats davon, wobei:

Art

64
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darstellt, Ar2

sy
S 9
/u\ * g
oder eine flinfgliedrige heterocyclische aromatische Gruppe mit wenigstens einem -0O-, -S-, =N- oder

R10

—N—

in der Ringstruktur darstelit,

wobei die substituierbaren Kohlenstoffatome der flinfgliedrigen heterocyclischen Gruppe gegsbenen-
falls mit einer Gruppe R, wie sie unten definiert wird, substituiert sein kdnnen;

eines der Symbole a, b, ¢, d und e N oeder NO darstellt und die anderen CH oder CR! darstellen oder
a, b, ¢, d und e alle CH oder CR! darstellen;

eines der Symbole f, g, h, i und k N oder NO darstellt und die anderen CH oder CR? darstellen oder f,
g, h, i und k alle CH oder CR? darstelien;

L N oder N*O™ darstelit;

R! und R? gleich oder verschieden sein kénnen und jedes R' und jedes R? unabhiingig Halogen, -CFs,
-OR", -C(O)R!, -SR'", -S(0)eR'2, wobei e 1 oder 2 ist, -N(R'")z, -NOz, -OC(O)R"", -CO2R", -OCOzR?,
-CON(RM)2, -NR"C(=0)R", -CN, Alkyl, Aryl, Alkenyl oder Alkinyl darstellt, wobei die Alkylgruppe mit
-OR™", -8R, -N(R"')> oder -CO2R"! substituiert sein kann und wobei die Alkenylgruppe mit Halogen,
-OR"2 oder -CO2R" substituiert sein kann;

zusdtzlich zwei benachbarte Gruppen R! am Ring t zusammen einen mit dem Ring t annelierten
Benzolring bilden kénnen und/oder zwei benachbarte Gruppen R? am Ring s zusammen einen mit dem
Ring s annelierten Benzolring bilden k&nnen; R° und R® gleich oder verschieden sein k&nnen und
jeweils unabhidingig H, Alkyl oder Aryl darstellen, wobei das Alkyl mit -OR'", -SR'! oder -N(R'!).
substituiert sein kann; '
zus#tzlich R5 und R® zusammen an demselben Kohlenstoffatom =0 oder =S darstellen kénnen;

/7, R® und R? jeweils unabhiingig H, Halogen, -CF3, -OR", -C(O)R", -SR", -§(0),R'?, wobsei e 1 oder
2 ist, -N(R'")2, -NOz, -CN, -CO2R", -OCOzR'"2, -OC(O)R", -CON(R'");, -NR"C(O)R", Alkyl, Aryl,
Alkenyl oder Alkinyl darstellen, wobei die. Alkylgruppe mit -OR", -SR", -N(R'')> oder -CO-R"
substituiert sein kann und wobei die Alkenylgruppe mit Halogen, -OR'2 oder ~-CO2R" substituiert sein
kann; R'® H oder Alkyl darstelit;

jedes R'! unabhéingig H, Alkyl oder Aryl darstelit;

jodes R' unabhiingig Alkyl oder Aryl darstelit;

T CH, C oder N darstolit, wobei die gestrichelten Linien an T eine Doppelbindung in einer der
angegebenen Positionen darstellen, wenn T C ist, und fehlen, wenn T CH oder N ist; und

Z O oder S darstellt;

wobei Alkyl, Aryl, Alkenyl und Alkinyl wie folgt definiert sind:

Alkyl (einschiieBlich den Alkylteilen von Alkoxy, Alkylamino und Dialkylamino) stellt geradkettige und
verzweigte Kohlenstoffketten dar und enthilt von eins bis zwanzig Kohlenstoffatome, vorzugsweise eins

. bis sechs Kohlenstoffatome;

Alkenyl stelit’ geradkettige und verzweigte Kohlenstoffketten mit wenigstens einer Kohlenstoff-Kohlen-
stoff-Doppelbindung dar, die von 2 bis 12 Kohlenstoffatome, vorzugsweise von 3 bis 68 Kohlenstoffato-
me, enthalten;

Alkinyl stellt geradkettige und verzweigte Kohlenstoffketten mit wenigstens einer Kohlenstoff-Kohlen-

' * C L N K *
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stoff-Dreifachbindung dar, die von 2 bis 12 Kohlenstoffatome, vorzugsweise von 2 bis 6 Kohlenstoffato-
me, enthalten; und Aryl stellt eine carbocyclische Gruppe dar (vorzugsweise Phenyl oder substituiertes
Phenyl), die von 6 bis 14 Kohlenstoffatome enthélt und wenigstens einen Phenyl- oder annelierten
Phenylenring umfaBt, wobsi alle verfligbaren substituierbaren Kohlenstoffatome der carbocyclischen
Gruppe mégliche Befestigungspunkte sein sollen, wobei die carbocyclische Gruppe gegebenenfalls mit
einer oder mehreren der Gruppen Halogen, Alkyl, Hydroxy, Alkoxy, Phenoxy, Cyan, Cycloalkyl,
Alkenyloxy, Alkinyloxy, -SH, -S(0),R* [wobei p 0, 1 oder 2 ist und R? Alkyl, Phenyl oder substituiertes
Phenyl ist], -CFa, Amino, Alkylamino, Dialkylamino, -COOR'" oder -NO- substituiert ist, wobei das
Verfahren folgendes umfaBt:

A. Umsetzen einer Verbindung der Formel 2.0 mit einer Verbindung der Formel 3.0 und einem

Kopplungsreagens unter Bildung einer Verbindung der Formel 1.8

Ar1\'r Ar? Kopplungsreagens \fr
2.0 - Ts
SR
X R R® 1.8;
RS—E RS e
N R?
H

N
2=
L\
COOH o
r? 3.0 L~
R Re

B. Umsetzen einer Verbindung der Formel 2.0 mit einer Verbindung der Formel 4.0 in Gegenwart
von Base unter Bildung einer Verbindung der Formel 1.8

Ar_ AP | Arl\ﬂ/”z
\';I; 2.0 . F‘\ _
Rs{ }Hs ‘8 RS : —r\ J—Ru

N /=r"' _ 4.0 ) R7
H L\; c(o)L! o]

X

C. Umsetzen einer Verbindung der Formel 5.0 mit einer Verbindung der Formel 4.1 unter Bildung
einer Verbindung der Formel 1.9

© R OB
* c L M s *
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5.0 r ot (‘T
R5_L g RS Rf }aﬂg,
NT N R™ 4.1 N
alkyl NL7~coL’ o
R7 N

D. Umsetzen einer Verbindung der Formel 1.9 mit einem Oxidationsmittel unter Bildung einer
Verbindung der Formel 1.10

Ar! Ar? Af' AR
T s T

- L
N -
Hs{ t}—ﬁs Oxidationsmittel Rs{ }R" 1.10;

N N
R’ Y
o)
N NJ
R ~ R® RY g8 ©

E. Umsetzen einer Verbindung der Formel 1.8 mit einem Sulfurisrungsmittel unter Bildung einer
Verbindung der Formel 1.13

Ar! Ar2 Ar1 Ar?
_EJE_ RS—E }ao 1.13;
wobsi Ar', A2, T, RS, R®, R7, R®, R®, R', L und die gestrichelten Linien in den obigen
verschiedenen Formeln wie flir Formel 1.0 definiert sind und L' und J Abgangsgruppen sind.

RS

K O R O
. * c L M s *
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2. Verfahren gem&B Anspruch 1, wobei die hergestelite Verbindung die Formel 1.1 hat:

'd\ /|§
5
b~ ,¢9
' 1.1
,,, Rs{“}a°
yid
15 L
R® RS

worina, b,c,d, e, f, g, h, i,k T, Z, L, R°, R®, R7, R?, R® und die gestrichelten Linien wie in Anspruch 1
20 definiert sind.

3. Verfahren gem#B Anspruch 1, wobei die hergestellte Verbindung die Formel 1.3 hat;

d.
e

t] AP
a

' T
30 RS_E }RS 1.3

N
7

25

P2 Y

YA
35
L
R® R®
40 worin a, b, c,d, 8, T, Z, L, R®, R®, R?, R®, R® und die gestrichelten Linien wie in Anspruch 1 definiert

sind und Ar2 eine flnfgliedrige heterocyclische Gruppe darstelit, die aus

T Ws s W5 O W G
S W W O G U

ausgewshit ist, wobei Z' -O-, -S- oder ' .
55
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R10
—N—
darstellt und R wie in Anspruch 1 definiert ist.

4. Verfahren gem#B Anspruch 1, wobei die hergestelite Verbindung die Formel 1.4 hat:
i
K™ =h

POk
f,,g

a
1‘_
() 14
N
o)
N*O"

worin f, g, h, i, k, T und die gestrichelten Linien wie in Anspruch 1 definiert sind und a N oder CH ist.

5. Verfahren gem3B Anspruch 1, wobei die hergestslite Verbindung die Formel 1.6 hat:

~

%

e

d
t |

§a)\(Af2

E‘T" 1.6

N/

O

O

-\
N0
worin a, b, ¢, d, e, T und die gestrichelten Linien wie in Anspruch 1 definiert sind und Ar? aus

ausgewihit ist.

* c L M S *
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6. Verfahren gem#B Anspruch 1, wobei die hergestslite Verbindung ausgewihlt ist aus

SUSEN oL
N/ x N |

Q. 0 T,
() ® ®.

& AN
* < L N S *
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Cé‘s‘“
5

Cl

CHy,
N
\
—
N\ N

oder ein pharmazeutisch annehmbares Salz einer solchen Verbindung.

7. Verfahren gem#B Anspruch 6, wobei die hergestellte Verbindung die Formel

wc
.I /
N

()

OA@
N
- \ \O

besitzt oder ein pharmazeutisch annehmbares Salz davon.

* - € L M S *



{)

5

10

15

20

25

. 30

40

50

55

EP 0 553 191 B1

Revendications
Revendications pour les Etats contractants suivants : AT, BE, CH, DE, DK, FR, GB, IT, L|, LU, NL, SE

1. Composé représenté par la formule structurelle 1.0:

Ar1\J/Ar2
(e
N
R’
2
L
R® Re

ou un sel ou solvate pharmaceutiquement acceptable de celui-ci, ol :

Ar! représente
c‘d e
oL
g !
Ar? représente

ou un groupe aromatique hétérocyclique 2 cing membres contenant moins un -O-, -S-, = N- ou

R10

—N-

dans la structure du noyau, oll les atomes de carbone substituables du groupe hétérocyclique & cing
membres peuvent optionnellement Bire substitués avec un groupe R? tel que défini ci-aprés;

I'un de a, b, ¢, d et e représente N ou NO st les autres représentent CH ou CR! ou tous les a, b, ¢,
d et e représentent CH ou CR;

I'un de f, g, h, i et k représente N ou NO et les autres représentent CH ou CR2 ou tous les f, g, h, i

- et k représentent CH ou CR?;

L représente N ou N*O—;

R' et R2 peuvent &tre identiques ou différents et chaque R'! et chaque R2 indépendamment
représente un halo, -CFs, -OR", -C(O)R", -SR", -§(0),R'2 oll & vaut 1 ou 2, -N(R'")z, -NO2, -OC(0)-
R", -CO2R", -OCO2R'?, -CON(R'")z, -NR"IC(=0)R", -CN, alkyle, aryle, alkényle ou alcynyle, lequel

KRR ) D
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groupe alkyle peut &tre substitué avec -OR'!, -SR'!, -N(R'"). ou -CO2R"! et lequel groupe alkényle peut
étre substitué avec un halo, -OR'2 ou -CO2R*;

en addition, deux groupes R! adjacents sur le noyau t peuvent ensemble former un noyau benzéne
fusionné au noyau t et/ou deux groupes adjacents R? sur le noyau s peuvent transformer un noyau
benzéne fusionné au noyau s;

- R® et R® peuvent étre identiques ou différents et chacun indépendamment représente H, un alkyle

ou un aryle, lequsl alkyle peut &tre substitué avec -OR™, -SR'! ou -N(R'!);;

en addition, R> et R® ensemble sur le méme atome de carbone peuvent présenter =0 ou =S;

chacun de R?, R® et R? indépendamment représente H, un halo, -CF3, -OR", -G(O)R", SR", -S-
(O)eR™ ol e vaut 1 ou 2, -N(R'')2, -NO2, -CN, -CO2R"!, -OCO2R'2, -QC(O)R"!, -CON(R!")2, -NR''C(0)-
R", alkyle, aryle, alkényle ou alcynyle, lequel groupe alkyle peut &ire substitué avec -OR', -SR", =N-
(R")2, ou -CO2R" et lequel groupe alkényle peut &tre substitué avec un halo, -OR'2 ou -CO2R"1;

R™ représente H ou un alkyle;

chaque R" indépendamment représente H, un alkyle ou un aryle;

chaque R'2 indépendamment représente un alkyie ou un aryle;

T représente CH, C ou N, avec les lignes en pointillés attachées & T représentant une double
liaison dans une des positions indiquées lorsque T est C et étant absentes lorsque T est CH ou N; et

Z représente O ou S;

ol alkyle, aryle, alkényle et alcynyle sont définis comme suit :

alkyle - (incluant les portions alkyle de l'alcoxy, de I'alkylamino et du dialkylamino)- représente des
chaines de carbone linéaires et ramifiées et contient de un & vingt atomes de carbone, de préférence
de un & six atomes de carbone;

alkényle - représente des chalnes de carbone linéaires et ramifiées ayant au moins une double
liaison carbone & carbone et contenant de 2 & 12 atomes de carbone, de préférence de 3 4 6 atomes
de carbone;

alcynyle - représente des chathes de carbone linaires et ramifiées ayant au moins une triple
liaison carbone & carbone et contenant de 2 & 12 atomes de carbone, de préférence de 2 & 6 atomes
de carbone; et

aryle - représente un groupe carbocylique (de préférence phényle ou phényle substitué) contenant
de 6 & 14 atomes de carbone et ayant au moins un noyau phényle ou phényléne fusionné, avec tous
les atomes de carbone substituables disponibles du groupe carbocyclique étant entendus comme des
points d'attache possibles, ledit groupe carbocylique étant optionnellement substitué avec un ou plus
dun halo, alkyle, hydroxy, alcoxy, phénoxy, cyano, cycloalkyle, alkényloxy, alcynyloxy, -SH, -S(0),R® -
fol p vaut 0, 1 ou 2 et R? est un alkyle, un phényle ou un phényle substitué], -CFs, amino, alkylamino,
dialkylamino, -COOR'® ou -NO-.

2. Composé selon la revendication 1 de formule 1.1:

C
QGO
<2 #°
]
IIT‘\
R® R® 1.1
N
R
Z
R =

olab,cdefghikT,ZL R,R,R, R, R etles lignes en pointillés sont tels que définis en

73
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revendication 1.

3. Composé selon la revendication 1 de formule 1.3:

AP
/Ty
R 13
N
R7
| L
R® R8

olla, bcdeT ZL R, R, R, R, R® et los lignes en pointillés sont telles que définies en
revendication 1 et Ar2 représente un couple hétérocyclique & cing membres choisi parmi :

M0 -

ol Z' représente -O-, -S-, =N- ou

et R° gst défini comme en revendication 1.

1

R S S iy

LR O O
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4. Composé selon la revendication 1 de formule 1.4:

i
" [ j 1.4

N
~ N0

20 ouf,gh,i k T et les lignes en pointillé sont telles que définis en revendication 1 et a est N ou CH.

5. Composé selon la revendication 1 de formule 1.6 :

25 . c/d\

|t
. A?
Q . b\a)\:r
]
. % ,:l:
S
35
U : O |
N+o.
40
ol a, b, c, d, e, T et les lignes en pointillés sont tels que définis en revendication 1 et Ar2 est choisi
parmi :
. CHa
ou
AN LY = [
S ’ S ' X :
50
56

T
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6. Composé selon la revendication 1 choisi parmi :

Ci
6
N
. 10 .
N 1
ge
. N\O

15

’ N !
ge
N\o
20
25

30

35

50

55
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o0 a0

QD O

o Ro
Yo o
L%
¢ CHQ{'} %(_)
\gq' %

A

(J

X,
ey
&
¥
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7. Composé selon’la revendication 6 ayant la formule

@

ou un sel pharmaceutiquement acceptable de celui-ci.

8. Composition pharmaceutique comprenant un composé selon la revendication 1 en combinaison avec

un porteur pharmaceutiquement acceptable.

9. Utilisation d'un composé de la revendication 1 pour la fabrication d'un médicament pour le traitement

d'une réaction allergique ou d'une inflammation.

Cl

10. Procédé pour préparer un composé tel que défini en revendication 1 comprenant :

A. la réaction d'un composé de formule 2.0 avec un composé de formule 3.0 et un agent de

couplage pour produire un composé de formule 1.8

Ar' Al Al AP
\:‘]/ Agent couplant \:]/
20 —> !

,.Ts __1"
3, el
R 18;
| N . N -
. ~COOH o” |
R' 30 L
R R®

B. la réaction d'un composé de formule 2.0 avec un composé de formule 4.0 en présence d'une

base pour produire un composé de formu<le 1.8

78
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Arl. AP A AR
5 2.0 > i
!
f e F . el
Rg N 181

C. la réaction d'un composé de formule 5.0 avec un composé de formule 4.1 pour produire un
composé de formule 1.9

Ar! AP Al AR
\l/ 5.0 > ]
Rs—E 3— R R® RS { ) gre
N R9 1 9'
| N 4.1 R’
alkyle \ 1
.R7 C(O)L 0]
R9 RB

D. la réaction d'un composé de formule 1.9 avec un agent oxydant pour produire un composé de
formule 1.10

AT AP

_ \;]/ |
Agent oxydant :I'\
R® { R®
1.10;
R7

o)

R® RE

O
* [ L M S *
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E. la réaction d'un composé de formule 1.8 avec un agent sulfurant pour produire un composé de

formule 1.13
1
5 Ar’ AP \rAR
] i
\:'r 18 > -
5 A PZIN
o R R® RS iy
N 1.13;
R R’
o
15 Y
. 9 8 '
C\\,, R R R R°
20 oll dans les formules ci-dessus Ar!, Ar2, T, R®, RS, R?, RE, R®?, R'9, L et les lignes en pointiliés sont

tels que définis en revendication 1 et L' et J sont des groupes partants.
Revendications pour les Etats contractants suivants : ES, GR

25 1. Procédé pour produire un composé représenté par la formule structurelle 1.0:

o~

) Ar'

AP
:
Rs{ } 1.0
N
R7
R® R®

30

2
RS
L

N~ z
40 .

ou un sel ou solvate pharmaceutiquement acceptable de celui-ci, ol :
45 Ar' représente

c‘cl ~e
_ ll) t/lk i
50 | \a !
Ar? représente

55
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k
| s [
"
ou un groupe aromatique hétérocyclique & cing membres contenant au moins un -0-, -S8-, =N- ou
10
R

—N-

dans la structure de noyau, oll les atomes de carbone substituables du groupe hétérocyclique & cing
membres peuvent optionnelloment étre substitués avec un groupe R1 tel que défini ci-aprés;

I'un de a, b, ¢, d et e représente N ou NO et les autres représentent CH ou CR? ou tous les a, b, c, d
et e représentent CH ou CRY;

“Pundef, g, h,ietkreprésente N ou NO et les autres représentent CH ou CR2outouslesf, g h,ietk
représentent CH ou CR2; '

L représente N ou N*O—;

R' et R? psuvent &tre identiques ou difiérents et chaque R' et chaque R? indépendamment représente
un halo, -CF3, -OR'", -G(O)R", -SR", -§(0).R'2 oll e vaut 1 ou 2, -N(R'")2, -NO2, -OCG(O)R"*, -COzR"",
-0CO2R™2, -CON(R'"),, -NR"C(=0)R", -CN, alkyle, aryle, alkényle ou alcynyle, lequel groupe alkyle
peut é&tre substitué avec -OR', -SR'!, -N(R'") ou -CO2R'' et lequel groupe alkényle peut é&tre
substitué avec un halo, -OR'2 ou -CO2R;

en addition, deux groupes R' adjacents sur le noyau t peuvent ensemble former un noyau benzéne
fusionné au noyau t etou deux groupes adjacents R2 sur le noyau s peuvent former ensemble un
noyau benzéne fusionné au noyau s;

R® et R® peuvent &ire identiques ou différents et chacun indépendamment représente H, un alkyls ou
un aryle, lequel akyle peut &tre substitué avec -OR", -SR"! ou -N(R'")z;

en addition, RS et R6 ensemble sur le m&me atome de carbone peuvent représenter =O ou =S;
chacun de R?, R® et R® indépendamment représente H, un halo, -CF3, -OR", -C(O)R', SR", -§(0).R"2
ol e vaut 1 ou 2, -N{R'), -NO2, -CN, -CO:R", -OCO2R'2, -OC(O)R", -CON(R!)z, -NR''C(O)R"1,
alkyle. aryle, alkényle ou alcynyle, lequel groupe alkyle peut &tre substitué avec -OR™, -SR!!, -N(R'")z,
ou -CO2R!"! et lequel groupe alkényle peut &tre substitué avec un halo, -OR2 ou -CO2R1;

R0 représente H ou un alkyle;

chague R'! indépendamment représente H, un alkyle ou un aryls;

chaque R'2 indépendamment représente un alkyle ou un aryle;

T représente CH, C ou N, avec les lignes en pointillés attachées & T représentant une double liaison
dans une des positions indiquées lorsque T est C et étant absentes lorsque T est CH ou N; et

Z représente.O ou S;

ol alkyle, aryle, alkényle et alcynyle sont définis comme suit :

alkyle - (incluant les portions alkyle de I'alcoxy, de I'alkylamino et du dialkylamino)- représente des
chaines de carbone linéaires et ramifiées et contient de un & vingt atomes de carbone, de préférence
de un 3 six atomes de carbone;

alkényle - représente des chaines de carbone linéaires et ramifiées ayant au moins une double liaison
carbone & carbone et contenant de 2 & 12 atomes de carbone, de préférence de 3 3 6 atomes de
carbone;

alcynyle - représente des chaihes de carbone lindaires et ramifiées ayant au moins une triple liaison
carbone & carbone et contenant de 2 & 12 atomes de carbone, de préférence de 2 4 6 atomes de
carbone; et

aryle - représente un groupe carbocylique (de préférence phényle ou phényle substitué) contenant de
6 & 14 atomes de carbone et ayant au moins un noyau phényle ou phényléne fusionné, avec tous les
atomes de carbone substituables disponibles du groupe carbocyclique étant entendus comme des
points d'attache possibles dudit groupe carbocylique étant optionnellement substitué avec un ou plus
d'un halo, alkyle, hydroxy, alcoxy, phénoxy, cyano, cycloalkyle, alkényloxy, alcynyloxy, -SH, -S(0),R* -

AR

81
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[ol p vaut 0, 1 ou 2 et R? est un alkyle, un phényle ou un phényle substitué], -CFs, amino, alkylamino,
dialkylamino, ~COOR'® ou -NO2.lequel procédé comprend :

A. la réaction d'un composé de formule 2.0 avec un composé de formule 3.0 et un agent couplant
pour produire un composé de formule 1.8

A 2 Al AP
¥ Agent couplant \ﬂ/
! 20 —>
'.T‘ 8 -
R? E ﬂ o v RS-E R 18
R 8,
'I?I L N R’ _
\
, COOH
R 30

B. la réaction d'un composé de formule 2.0 avec un composé de formule 4.0 en présence d'une
base pour produire un composé de formule 1.8

E —> i
.1: 20 , _T~
R5 e ~ Rs RB Rs _E } Rs
9 o
E N R N o 1.8;
H L 40
\Y
co)L’ o)
I, ~co "
R R®

C. la réaction d'un composé de formule 5.0 avec un composé de formule 4.1 pour produire un
composé de formule 1.9

§ ) O OV
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D. la réaction d'un composé de formule 1.9 avec un agent oxydant pour produire un composé de
formule 1.10.

Al AR . A"1\rAr2
' ]
\:r . :
T 1.9 Agent oxydant AL
RLE }Rs RS{N}RG 1.10;
. N R7 R7 - ’
0]
o)
R9 RB Rg R°

E. la réaction d'un composé de formule 1.8 avec un agent sulfurant pour produire un composé de
formule 1.13

-h

AP AL AP

. |
Y -0
_'T\s ‘/T\
R } R R { i 1.13;
N R N R T

o

Ar

o)
R ]® & R8

ol dans les diverses formules ci-dessus Ar', A, T, R®, R, R7, R8, R®, R, L et les lignes en

A
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pointillés sont tels que définis pour la formule 1.0 et L' et J sont des groupes partants.

2. Procédé selon la revendication 1 dans lequel ledit composé produit a la formule 1.1 :

3.

olab,cdefghikTZL R, R, R, RE, R? et los lignes en pointiliés sont tels que définis en

revendication 1.

Procédé selon la revendication 1 dans lequel ledit composé produit a la formule 1.3 :

Y
‘ AP
bs, ‘
I.-rs
R5-E } R® 13
N
R7
z
l L
R® R®

olila b cde T, Z L R RS, R, R, R® et les lignes en pointillés sont tels que définis en

84
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s s S o S s S 4 B
B G0t i

ol Z! représente -0-, -S-, =N- ou

10
18

20 ot R est défini comme en revendication 1.

4. Procédé selon la revendication 1 ol ledit composé produit a la formule 1.4 :

25 / k/ I\h
| Il )

30 T
[ j 14

N

35 '
0
\/ | o
40
ol f, g, h, i, k, T et les lignes en pointillés sont tels que définis en revendication 1 et a est N ou CH.

45
50
55
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5. Procédé selon la revendication 1 ol ledit composé produit a la formule 1.6 :

#INg

ol a, b, ¢, d, e, T et les lignes en pointillés sont tels que définis en revendication 1 et Ar2 est choisi

parmi :

A
Ej

o)

NO

CH3\

6. Procédé selon la revendication 1 oll ledit composé produit est choisi parmi :

Ci

86
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ou un sel pharmaceutiquement acceptable d'un tel COMpose.
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7. Procédé selon la revendication 6 oli le composé produit est de la formule :

|
N

@

ou un sel pharmaceutiquement acceptable de celui-ci.

88

Cl

II!IlIIj A



