
EP 0 396 083 B1 Description BACKGROUND OF THE INVENTION 5     The present
invention relates to heterocyclic N-oxide derivatives of substituted
benzo[5,6]- cycloheptapyridines and to pharmaceutical compositions and
methods of using such compounds. United States Patents 3,326,924, 3,717,647
and 4,282,233, European published Application No. 0042544 and Villani et
al., Journal of Medicinal Chemistry, Vol. 15, No. 7, pp 750-754 (1972) and
Arzn, Forch 36 1311-1314 (1986) describe certain
11-(4-piperidylidene)-5H-benzo[5,6]cyclohepta[l,2-b]pyridines 1o as
antihistamines. U.S. Patent 4,355,036 describes certain N-substituted
piperidylidene compounds. WO 88/03138 discloses compounds of the formula A
15 20                       [err] 25 30
[err] or a pharmaceutically acceptable salt or solvate thereof, wherein:
one of a, b, c and d represents N or [err] where [err] is 0 ][err]where n
is 1 to 3, and 35 the remaining a, b, c and d groups are CH, which
remaining a, b, c and d groups optionally may be substituted with R' or R2;
[err] may be the same or different and each independently represents halo,
[err] [err], alkynyl, alkenyl or alkyl, which alkyl or alkenyl group may be
substituted with halo, [err] 40     R3 and R4 may be the same or different
and each independently represents H, any of the substituents of
[err]together may represent a saturated or unsaturated fused [err]ring;
e[rr]8 each independently represent H, [err] alkyl or aryl, which alkyl or
aryl may be substituted with [err] or one of [err] may be taken in
combination with R as defined below to represent[err]where r is 1 45 to 4
which may be substituted with lower alkyl, lower alkoxy, [err] or aryl; 



[err] represents H, alkyl or aryl; [err] represents alkyl or aryl; X
represents N or C, which C may contain an optional double bond to carbon
atom 11; the dotted line between carbon atoms 5 and 6 represents an
optional double bond, such that when a 5  double bond is present, A and B
independently represent H, [err] and when no double bond is present between
carbon atoms 5 and 6, A and B each independently represent [err] alkyl and
H, (alkyl)2, -H and [er] aryl and H, = [err]O-where p is 2, 3 or 4 and
[err] is as previously defined; Z represents 0, S or H2 such that 55   (a)
when Z is 0, R may be taken in combination with [err] as defined above, or
R represents H, aryl, alkyl, -[err]cycloalkyl, alkenyl, alkynyl or -D
wherein -D represents heterocycloalkyl, 3    EP 0 396 083 B1 N 10
[err] 15    wherein R3 and R4 are as previously defined and W is 0, S or
[err]wherein [err] is as defined above, said cycloalkyl, alkyl, alkenyl and
alkynyl being optionally substituted with from 1-3 groups selected from
halo, -CONperr], aryl, [err] wherein -D and [err] are as defined above and
[err] represents [err] wherein [err] is as previously defined, m is 1 to 4
and q is 0 to 4, 20       said alkenyl and alkenyl R groups not containing
-OH, -SH or [err] on a carbon containing a double or triple bond
respectively; (b) when Z represents S, R represents in addition to those R
groups above, aryloxy or alkoxy; and (c) when Z represents H2, R represents
[err] where E is alkanediyl which may be substituted with [err] or-D where
D, [err] are as previously defined. 



25    These compounds are disclosed as being useful in the treatment of
allergy and inflammation. SUMMARY OF THE INVENTION We have now surprisingly
found that N-oxide compounds having the structural formula I below possess
30 both potent antihistaminic and PAF antagonistic activities: A    B 35 40
[err] 50 or a pharmaceutically acceptable salt or solvate thereof, wherein:
R represents an N-oxide heterocyclic group of the formula (i), (ii), (iii)
or (iv) 55 4    EP 0 396 083 'B1 [er] [err] (iv) 10 or R represents a
straight or branched [err] alkyl group substituted with a heterocyclic
N-oxide group of the formula (I), (ii), (iii) or (iv) above; one of a, b, c
and d represents N or NR'2 where [err] where n is 1 to 3, and the remaining
a, b, c and d groups are CH, which remaining a, b, c and d groups
optionally may be 15  substituted with [err]; [err] may be the same or
different and each Independently represents halo, []err] [err] where e is 1
or 2, -[err] a straight or branched C2 



to C12 alkenyl group, containing at least one carbon to carbon double bond,
a straight or branched C2 to C12 alkynyl group, containing at least one
carbon to carbon triple bond or a straight or branched C, to C20 20  alkyl
group, which alkyl group may be substituted with halo, -OR13 or [err] and
which alkenyl group may be substituted with halo, [err]; [err] may be the
same or different and each independently represents H or any of the
substituents of [err] together may represent a saturated or unsaturated
[err carbocylic ring fused to the benzene ring; 25 [err] each independently
represent H, [err], a straight or branched [err] alkyl group or a [err]
aryl group which alkyl or aryl group being optionally substituted with
[err] and said aryl group also being optionally substituted with one or
more halo, straight or branched [err] alkyl, hydroxy, straight or branched
[err] alkoxy, phenoxy, [err] amino, straight or branched [err] alkylamino,
straight or branched C, to [err] dialkylamino, [err] as defined below or
-NO2; 30    in addition, R5 may be combined with [err] to represent = 0 or
= S and/or [err] may be combined with to represent = 0 or = S; [err] may be
the same or different and each is independently selected from H, halo,
[err] [err] where e is 1 or 2, [err] straight or branched C, to e[rr]
alkyl, [err] aryl group being optionally substituted with one or more halo,
35  straight or branched  to [err] alkyl, hydroxy, straight or branched
[err] alkoxy, phenoxy, [err], amino, straight or branched [err]alkylamino,
straight or branched [err] dialkylamino, [err]as defined below or
[err]aryl, straight or branched [err]alkenyl or straight or branched [err]
alkynyl, which alkyl or alkenyl may be substituted with [err] and which
alkenyl may be substituted with [err] 40     [err] represents H, straight
or branched [err] alkyl or [err] aryl group being optionally substituted
with one or more halo, straight or branched [err] alkyl, hydroxy, straight
or branched [err] to [err]alkoxy, phenoxy, [err], amino, straight or
branched [err] alkylamino, straight or branched [err] dialkylamino, -[err]
as defined below or -[err]aryl; [err] represents straight or branched
[err]alkyl or [err] aryl group being optionally substituted 45  with one or
more halo, straight or branched [err] alkyl, hydroxy, straight or branched
C, to [err] alkoxy, 



phenoxy, [err], amino, straight or branched [err] alkylamino, straight or
branched [err] dialkylamino, -COOR[err] as defined below or -NO2aryl; [err]
represents H or straight or branched [err] alkyl; X represents N, CH or C;
so     when X represents C, an optional double bond indicated by the dotted
lines to carbon atom 11 is present, and when X is N or CH, the double bond
is absent; the dotted line between carbon atoms 5 and 6 represents an
optional double bond, such that when a double bond is present, A and B each
independently represent -R13, halo, [err] and when no double bond is
present between carbon atoms 5 and 6, A and B each independently represent
55  [err] [H and halo], dihalo, [straight or branched [err] alkyl and H],
(straight or branched e[rr] to [err]  where p is 2, 3 or 4 and [err] aryl
group being optionally substituted with one or more halo, straight or
branched [err] alkyl, hydroxy, straight or branched C, to [err] alkoxy,
phenoxy,e][rr], amino, straight or branched 5    EP 0 396 083 B1 [err]
alkylamino, straight or branched [err] dialkylamino, [err]s defined below
or -NO2aryl and straight or branched [err]alkyl; and Z represents = 0.
Preferably, b, c and d are CH; a is N or [err] each independently represent
H, alkyl (e.g., 5   OH or halo; the dotted lines between positions 5 and 6
are absent and A and B are both [H, H] or one of A or B is [H,OH] and the
other represents [H. H] or the dotted line between posititons 5 and 6 is
present and A and B are both H; [err]each independently represent H, halo
or alkyl, most preferably halo, e.g., chloro in the 8-position; [err] each
represent H; and X represents C and the dotted line drawn to X represents a
double bond or X represents N and the dotted line is absent. 10     A
preferred embodiment of the invention involves compounds of the formula Ib:



15 [err] b 20 ][err] 25 where R' and R" are independently H, halo, alkyl,
OH or [err]are the same or different and are as defined above, preferably H
or halo, e.g., chloro in the 8-position; and R in formula lb represents a
heterocyclic N-oxide group of the formula (i), (ii), (iii) or (iv) above,
or alkyl substituted with a heterocyclic N- oxide group of the formula (i),
(ii); (iii) or (iv) above. 30     Preferably one or both of [err] is halo,
e.g., chloro or fluoro. The most preferred value of [err] and/or [err] is a
halogen located at carbon atom 8 and/or 9, as shown in the following
numbered ring structure showing the tricyclic portion of the compounds of
the invention: 35                                  4
7 40                             [err] 45 50 6    EP 0 398 083 B1 Compounds
of the invention include: 5 10 15 [err] 20 



25 30 35 40                                         [err] 45 50 55 7    EP
0 396 083 B1 5 10 15 20 25 40 [err] 45 50 55 8    EP 0 396 083 B1 5 



[er] 10 15 20 25 30 34 [err] 40 45 50 55    EP 0 396 083 B1 5 10 15
0 20 25 30                                              N 35
[err] 40 45 50 55 10 



EP 0 396 083 B1 5 and 10 15 [err] 20 25 40 45 50 55 11    EP0396083B1
Particularly preferred compounds include: 10 [err] 20 25 and 30 45 



50 [err] 55 The invention also is directed at a process for producing a
compound having structural formula I wherein the substituents are as
previously defined by: 12    EP 0 396 083 B1 a) reacting a compound of
formula II below with a compound of formula RCOOH in the presence of a
coupling agent 5 10 I; 15                       [err] N 20 b) reacting a
compound of formula 11 with a compound of formula III in the presence of
base to produce compounds of structural formula I 25 R4 + RC(O)L - 35 40
[err] 45    wherein L designates a leaving group such as halo, e.g., Cl; or
c) a compound of formula IV can be reacted with an oxidizing agent such as
meta-chloroperbenzoic acid (MCPBA) or hydrogen peroxide in acetic acid to
form a compound of formula I 



50 55 13    EP 0 396 083 B1 A    B 10 [err] 20    wherein R[err] represents
[err] 30 (Usually, oxidation of other basic amino groups in the molecules
also occurs in this last process.) The invention also encompasses a
pharmaceutical composition which comprises a compound of formula I as
defined above in combination with a pharmaceutically acceptable carrier. 35
The invention further encompasses a compound of formula I for use in
treating allergy or inflammation, respectively. The invention also
comprises a method for making a pharmaceutical composition comprising
mixing a compound of formula I with a pharmaceutically acceptable carrier.
As used herein, the following terms are used as defined below unless
otherwise indicated: 40     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; cycloalkyl - represents saturated carbocyclic rings
branched or unbranched of from 3 to 20 carbon atoms, preferably 3 to 7
carbon atoms; alkenyl - represents straight and branched carbon chains
having at least one carbon to carbon double 45  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 1 2 carbon atoms, preferably from 2 to 6
carbon atoms; aryl (including the aryl portion of aryloxy) - represents a
carbocyclic group containing from 6 to 15 carbon atoms and having at least
one phenyl or fused phenylene ring, with all available substitutable carbon
50  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, CF[err], amino, alkylamino,
dialkylamino, [err] 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 hydroxy, alkyl, halo, nitro, alkoxy,
55 trifluoromethyl, cyano, cycloalkyl, alkenyloxy, alkynyloxy, SH,
S(O)[err][wherein p is 0, 1 or 2 and [err] is alkyl or aryl]; and halo -
represents fluoro, chloro, bromo and iodo. 14    EP 0396083 B1 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 form and in admixture,
including racemic mixtures. The compounds of the invention of formula I can
exist in unsolvated as well as solvated forms, including 5  hydrated forms,
e.g., hemihydrate. In general, the solvated forms, with pharmaceutically
acceptable solvents such as water, ethanol and the like are equivalent to
the unsolvated forms for purposes of the invention. As noted above, the
pyridine and benzene ring structures of formula I may contain one or more
substituents [err] In compounds where there is more than one such
substituent, they may be the same or different. Thus compounds having
combinations of such substituents are within the scope of 10 the invention.
Also, the lines drawn into the rings from the [err]groups indicate that
such groups may be attached at any of the available positions. For example,
the [err] groups may be attached to a carbon atom at the 1, 2, 3 or 4
positions while the [err] groups may be attached at any 



of the 7, 8, 9 or 10 positions. [err] are attached to the piperidyl,
piperidylidenyl or piperazinyl ring. As such they may be 15 the same or
different. The variables [err], in addition to representing H, may
represent variables attached to the same or different carbon atoms in said
ring. For example, when [err] are combined to represent = 0 or = 8, they
are attached to the same carbon atom. The N-oxides are illustrated herein
using the terms NO, N-0, N-O and N+O-. All are considered equivalent as
used herein. 20     Certain compounds of the invention will be acidic in
nature, e.g. those compounds which possess a carboxyl or phenolic hydroxyl
group. These compounds may form pharmaceutically acceptable saris. 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. 25     Certain basic compounds of the
invention also form pharmaceutically acceptable salts, e.g., acid addition
salts and quaternary ammonium salts. 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 30  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 quatrnary ammonium salts are prepared by conventional
methods, e.g., by reaction of a tertiary amino group in a compound of
formula 35  I with a quaternizing compound such as an alkyl iodide, etc.
The free base forms differ from their respective salt forms somewhat in
certain physical properties, such as solubility in polar solvents, but the
salts are otherwise equivalent to their respective free base forms for
purposes of the invention. All such acid, base and quatemary salts 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 4o corresponding compounds for purposes of the invention. 



The following processes may be employed to produce compounds of general
structural formula 1. A. A compound of general formula 11 may be coupled
with a compound of the formula RCOOH in the presence of coupling agent such
as 1-(3-dimethylaminopropyl)-3-ethyl carbodiimde hydrochloride (DEC),
N,N'-dicyclohexylcarbodiimide (DCC) or N,N'-carbonyl-diimidazole (CDI) to
produce compounds of gen- 45    eral structural formula l: 50 55 15    EP 0
396 083 B1 A    B 10 [err] 20    The reaction is usually conducted in an
inert solvent such as tetrahydrofuran or methylene chloride at a
temperature between about 0 [err] C and reflux, preferably at about room
temperature. When the coupling agent is DCC or DEC, the reaction is
preferably run in the presence of 1-hydroxybenzotriazole (HOBT). Method A
is the method of choice for preparing the compounds of the invention. B. A
compound of formula 11 may also be reacted with a compound of formula lll
in the presence of base 25   to produce compounds of structural formula l:
35 40                       [err] N H 45 Representative examples of
appropriate bases are pyridine and triethylamine. L designates a suitable
leaving group. For example, a compound of compound lll may be an acyl
halide (e.g., L represents halo) 



or an acyl anhydride, (e.g. L is -O-C(O)-R). The leaving group may also be
alkoxy, in which case the compounds of formula I may be produced by
refluxing a compound of formula 11 with an excess of a 50    compound of
formula Ill. Compounds of general formula 11 may be prepared from a
compound of formula V below by the methods described in WO 88/03138: 55 16
EP 0396083 B1 A    B 10 COORb 20    wherein [err] represents alkyl or aryl,
e.g., ethyl, 2,2,2-trichloroethyl or phenyl. C. Alternatively, a compound
of formula IV can be reacted with an oxidizing agent an inert solvent such
as meta-chloroperbenzoic acid (MCPBA) in methylene chloride or hydrogen
peroxide in acetic acid to form a compound of formula I: 25 30 [err] 45
wherein R[err] represents R9 50 [err]    



EP 0 396 083 B1 The compounds of formula IV can be prepared employing the
methods A and B above, but using compounds of the formula R[err]COOH or
R[err]COL in place of the compound of lll. The compounds of formula IV may
also be prepared by reacting a compound of formula VI with a compound of
formula R[err]COL: 5 10 15 [err] 20I Preferably the reaction is run in the
presence of an appropriate nucleophile (e.g. Lil, etc.) in an inert solvent
(e.g., toluene, dioxane or xylenes). L is a suitable leaving group such as
halo or OC(O)R[err]. An appropriate 25  base, may be added, and heating is
usually required. Typically, a temperature ranging from 50-150 [err]
(preferably 100-[err] is utilized depending on the boiling point of the
solvent. The compounds of formula VI can be prepared as described in WO
88/03138. In general, WO 88/03138 describes the starting materials for use
in preparing the compounds of the invention. Rather than repeat those
process details here, reference is made to pages 19-38 of WO 88/03138 30
for that purpose. For example, WO 88/03138 discloses how to make the
starting materials having a double bond in the 5-6 bridgehead position,
having a double or single bond at the 11-position of the tricyclic ring
system, having piperazine groups attached at the 1 1-position of the
tricyclic ring system, having substitution on the bridgehead carbon atoms 5
and/or 6, and/or having various [err]and/or [err] substituents on the
tricyclic portion of the compounds of the invention, etc. In addition to
these, the following methodologies 35 can be employed to prepare compounds
of the invention having the tricyclic ring N atom N-oxidized and/or having
[err] and/or [err] substituents on the pyridine ring of the tricyclic ring
system in the compounds of the invention. PREPARATION OF PYRIDINE N-OXIDES
40 The corresponding N-oxides of the invention (e.g., when a, b, c or d in
formula I is [err] can be prepared by treating the corresponding
non-oxidized compound (provided that X is carbon) with an 



appropriate oxidizing agent in an inert solvent. Suitable oxidizing agents
are 3-chloroperoxybenzoic acid in methylene chloride or peracetic acid in
acetic acid. The reaction is usually carried out at low temperature 45
(e.g. -10[err]C) in order to minimize the formation of side products,
although higher temperatures are sometimes employed. If X = N, then this
nitrogen may be protected as its salt or other complex (e.g., complex with
[err] before oxidation. SUBSTITUTION ON THE PYRIDINE RING 50 Various
methods can be used as described in WO 88/03138 to provide compounds which
are substituted on the pyridine ring, i.e., in positions 2-, 3- and or 4-
positions of the tricyclic ring system. For example, the cyclization
methods described on pages 20-30 of WO 88/03138 can already have the
appropriate substituents on the pyridine ring in place. A variety of
substituted pyridines are known in the 55 literature and can be employed in
these syntheses. Alternatively, the azaketone of formula XIX (from page 27
of WO 88/03138) wherein [err] are both H can be converted to the
appropriately substituted azaketone where [err] are non-H substitutents. If
both [err] are desired to be non-H substmutents the procedure would be
repeated. 18    EP 0 396 083 B1 The azaketone is thus reacted with an
oxidizing agent such as meta-chloroperoxybenzoic acid (MCPBA) or hydrogen
peroxide to produce the corresponding compound in which the nitrogen of the
pyridine ring is as an N-oxide: 5 10 15                      XIX
XIXa where one of a', b', c' or d' is N-O and the others are CH or [err].
This reaction is normally run at temperatures from -15 [err] C to reflux,
more typically at about 0 [err]* C. The reaction is preferably conducted in
an 



20  inert solvent such as methylene chloride for MCPBA or acetic acid for
hydrogen peroxide. The azaketone N-oxide of formula XIXa can then be
reacted with a chlorinating agent such as [err] or SOC12 to form a compound
of formula XlXb. Typically, this reaction results in monosubstitution of Cl
in the ortho or para-position relative to the N atom of the ring. 25 [err]
35                     XIXa                                        XIXb To
provide the disubstituted products, steps 1 and 2 above are repeated. 40 45
[err] 50                        XIXb
XIXC Typically, the resulting disubstituted compounds have Cl ortho and
para relative to the N atom of the pyridine ring. 55     The mono or
disubstituted compounds of formulas XlXb and XlXc above can be reacted with
various nucleophiles such as alkoxides, amines, thiols, etc. This will
result in compounds where one or both of the Cl substituents are replaced
by the nucleophile to provide a compound of formula XlXd or a compound
easily converted to formula XlXd. 19    EP 0 396 083 B1 XIXb or XIXc
[err] 10                                                       0 XIXd The
substituted ketone formula XIXd can then be converted to the target
compound of the invention by 



15 the methods described above and in WO 88/03138 and in U.S. Patent No.
3,326,924. R 25                                     0 XIXd Alternatively,
the Cl substituted azaketones of formula XIXb or XlXc above can be
converted to the 30  corresponding derivatives of formula 11 above [err]by
methods analogous to those described above. At this point the Cl
substitunt(s) can be displaced by an appropriate nucleophile to provide the
desired substituent. Suitable nucleophiles include alkoxide, amines,
thiols, etc. This reaction usually requires higher tempertures (e.g., from
about 100[err] to about 200[err]C) than the displacement reaction to
produce ketone XIXd above. It is also usually conducted in a sealed vessel
in an inert solvent. The compound of 35 formula 11 is then converted
compound of formula I as described above. Various electrophilec species can
also be added to the pyridine ring from the corresponding halo- substituted
pyridine (formula 11 where [err] is halo, preferably bromo or iodo).
Transmetallation of the halo derivative using an alkyl lithium (e.g.
n-BuLi) provides the lithio derivative, which can then be quenched with the
appropriate electrophile (e.g. [err] L, etc.). 40     Where Z represents
sulfur, a compound of formula I where Z is oxygen is reacted with [err],
Lawesson's reagent, or another reagent capable of introducing sulfur in
place of oxygen. The reaction may take place at elevated temperature in
pyridine, toluene or other suitable solvents. In this and other reactions,
numerous conversions of a compound of formula I (Z = 0) to another compound
of formula I (Z = S) are possible. 45    In the above processes, it is
sometimes desirable and/or necessary to protect certain [err] etc., groups
during the reactions. 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
the following table may be protected as indicated in column 2 of the table:
50 55 20  



EP 0 396 083 B1 TABLE 1 PROTECTED GROUPS 1. GROUP TO BE PROTECTED  2.
PROTECTED GROUP -COOalkyl,  -COObenzyl, 10
-COOphenyl[err] 15 20
[err] 25                 -OH 30
-OCH3,   OSi(CH3)2(t-Bu), -NHR, wherein R is any substituent on an amino
-N 35              group within the scope of                     R the
claims -NR-CO-CF3, -NRCOCH3, 40
[err] 45 60                                                        [err]
Other protecting groups well known in the art also may be used. After the
reaction or reactions, the 55 protecting groups may be removed by standard
procedures. The compounds of the invention possess platelet-activating
factor ("PAF") and histamine antagonistic properties. The compounds of the
invention are, therefore, useful when PAF and/or histamine are factors in
the disease or disorder. This includes allergic diseases such as asthma,
adult respiratory distress 21   



EP 0 396 083 B1 syndrome, urticaria and inflammatory diseases such as
rheumatoid arthritis and osteoarthritis. For example, PAF is an important
mediator of such processes as platelet aggregation, smooth muscle
contraction (especially in lung tissue), vascular permeability and
neutrophil activation. Recent evidence implicates PAF as an underlying
factor Involved in airway hyperreactivity. 5     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 provide
data which simulates clinical use of the compounds described herein. 10 A.
In Vitro Studies Platelet Aggregation Assay 15     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
centriguged at 110 x g for 15 min. and the 20 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. (Beckman Microfuge B). 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. 25 To the dried sample was added Hepes-saline-BSA (BSA = bovine serum
albumen) buffer (25 mM Hepes, pH 7.4, 1254 mM NaCI, 0.7 mM MgCI2 and 0.1%
BSA) to obtain a 1 mM solution and sonicated for 5 min. in a bath
sonicator. This stock solution was further diluted to appropriate
concentrations in Hepes-saline- BSA buffer. Collagen (Sigma) and adenosine
diphosphate (ADP) (Sigma) were purchased as solutions. Test 



compounds were initially dissolved in dimethyl sulfoxide (DMSO) at a
concentration of 50 mM and then 30 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 (Model 440, Chrono-Log Corp., Havertown, PA). PRP
(0.45 ml) in aggregometer cuvettes was continually stirred (37[err] C).
Solutions 35 (50 [err] of test compounds or vehicel were added to the PRP
and, after incubation for 2 min., 10-15 [err] aliquots of PAF solution were
added to achieve a final concentration of 1-5 x [err]M. Incubations were
continued until the increase in light transmission reached a maximum
(usually 2 min.). This increase in light transmission reflecting platlet
aggregation is transmitted to a computer by the Chrono-Log model 810
AGGRO/LINK interface. The AGGRO/LINK calculates the slope of transmission
change, thus providing the 40 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-6,1 1-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 45 including collagent (0.2
mg/ml) and ADP (2 [err]. Compounds showing no activity against these latter
agents were considered to be specific PAF antagonists. Results are shown in
TABLE 2 below. B. In Vivo Studies: Agonist-Induced Responses so
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 ml/kg i.p. of dialurethane (containing 0.1 g/ml diallylbarbituric acid,
0.4 g/ml ethylurea and 0.4 g/ml urethane). The left jugular vein 55 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 tracheal 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. 22 



EP 0 396 083 B1 after challenge with spasmogen. The animals were challenged
i.v. with either histamine (10 ug/kg), methacholine (10 [err]/kg),
5-hydroxytryptamine (10 [err]/kg), or PAF (0.4 [err]/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 5
increase in a control group. Results are shown in TABLE 2 below. 10 C 0 0
15                                                            C C 00 M- C
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-I    0~~OC                     C 60 ~ ~ ~ As seen from the data of TABLE 2
above, the compounds of structural formula I exhibit PAF antagonist and
antihistaminic properties to varying degrees, i.e., certain compounds have
strong PAF antagonistic 55 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 24    EP 0
396 083 B1 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. For preparing pharmaceutical compositions from the compounds
described by this invention, inert, 5  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 5 to 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. 10     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 15 mentioned
water or water-propylene glycol solutions for parenteral injection. Liquid
form preparations may also Include solutions for intranasal 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, shortly before
use, to 20 liquid form preparations for either oral or parenteral
administration. Such liquid forms include solutions, suspensions 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. 25
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. The quantity of active compound in a unit dose of preparation may
be varied or adjusted from about 0.1 30 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-6,11-dihydro-11-(1-ethoxycarbonyl-4-piperidylidene)-5H-
benzo[5,6]cyclohepta[1,2-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 35 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. 40    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 treated. 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 45 compounds are non-toxic when administered within this
dosage range. The following examples are intended to illustrate, but not to
limit, the present invention. 60 55 25 



EP 0 396 083 B1 PREPARATIVE EXAMPLE I A.
N-(1,1-DIMETHYLETHYL)-3-METHYL-2-PYRIDINE CARBOXAMIDE 5 10 [err] 15
Suspend 2-cyano-3-methyl pyridine (400 g) in t-butanol (800 mL) and heat to
70[err] C. Add concentrated sulphuric acid (400 mL) dropwise over 45
minutes. Maintain the temperature at 75 C, until the reaction is complete,
and for an additional 30 minutes. Dilute the mixture with water (400 mL),
charge with toluene (600 mL) and bring to pH 10 with concentrated aqueous
ammonia. Maintain the temperature at 50-55 [err]C during the work up.
Separate the toluene phase, and reextract the aqueous layer. Combine
toluene phases and 20  wash with water. Remove the toluene to yield the
title compound N-(1,1-dimethylethyl)-3-methyl-2-pyridine carboxamide, as an
oil, from which solid product is crystallized. (Yield 97%, as determined by
an internal standard assay with gas chromatography). B.
3-[2-(3-CHLOROPHENYL)ETHYL]-N-(1,1-DIMETHYLETHYL)-2-PYRIDINE CARBOXAMIDE 25
[err] 35 Dissolve the title compound of Preparative Example 1A,
N-(1,1-dimethylethyl)-3-methyl-2-pyridine carboxamide (31.5 g.) in
tetrahydrofuran (600 mL) and cool the resulting solution to -40[err]C. Add
n- butyllithium (2 eq.) in hexane while maintaining the temperature at -40
* C. The solution turns deep purple- red. Add sodium bromide (1.6 g) and
stir the mixture. Add solution of m-chlorobenzylchloride (26.5 g., 0.174 40
mole) in tetrahydrofuran (125 mL) while maintaining the temperature at
-40[err] C. Stir the reaction mixture until the reaction is complete as
determined by thin layer chromatography. Add water to the reaction until
the color is dissipated. Extract the reaction mixture with ethyl acetate,
wash with water, and concentrate to a 



residue which is the title compound. (Yield 92% as shown by
chromatography). 45  C. 3-[2-(3-CHLOROPHENYL)ETHYL]-2-PYRIDINE-CARBONITRILE
50 [err] 55 Heat a solution of the title compound of Preparative Example
1B, 3-[2-(3-chlorophenyl)ethyl]-N-(1,1- dimethylethyl)-2-pyridine
carboxamide (175 g, 0.554 mole) in phosphorous oxychloride (525 mL, 863 g,
26    EP 0 396 083 B1 5.63 mole) and reflux for 3 hours. Determine
completion of the reaction by thin layer chromatography. Remove any excess
phosphorous oxychloride by distillation at reduced pressure and quench the
reaction in a mixture of water and isopropanol. Bring to pH 5-7 by adding
50% aqueous sodium hydroxide solution while maintaining the temperature
below 30 [err] C. Filter the crystalline slurry of crude product and wash
with 5 water. Purify the crude product by slurrying the wet cake in hot
isopropanol, and cool to 0-5 *C. Filter the product, wash with hexane and
dry at a temperature below 50 C to yield the title compound. (Yield: 118g
(HPLC purity 95.7%), m.p. 72 [err] C-73 [err] C, 89.4% of theory). D.
1-(METHYL-4-PIPERIDINYL)[3-(2-(3-CHLOROPHENYL)ETHYL)-2-PYRIDINYL]METHANONE
HYDRO- 10 CHLORIDE 20 I [err] 25 Dissolve the title compound of Preparative
Example 1 C, (118 g, 0.487 mole) in dry tetrahydrofuran (1.2L) and add
N-methyl-piperidyl magnesium chloride (395 mL, 2.48 mole/liter, 0.585 mole,
1.2 eq.) over 15 minutes. Maintain the temperature at 40[err]C-50C by
cooling with water as necessary, for 30 minutes. 



so  Determine completion of the reaction by thin layer chromatography.
Quench the reaction by reducing the pH to below 2 with 2N HCI and stir the
resulting solution at 25 C for 1 hour. Remove the bulk of the
tetrahydrofuran by distillation and adjust the resulting solution to pH 3.5
by addition of aqueous sodium hydroxide. Cool to 0 to 5[err]C and filter
off the crystalline hydrochloride salt product. Wash with ice cold water
and dry to constant weight at 60 C to yield the title compound. (Yield:
168.2 g (HPLC purity 94%), 35  m.p. 183 -185[err]C, 89% of theory). E.
8-CHLORO-11-(1 -METHYL-4-PIPERIDYLIDENE)-6,11
-DIHYDRO-5H-BENZO[5,6]CYCLOHEPTA[1,2-b}- PYRIDINE 40 45 N [err] Dissolve
the title compound of Preparative Example 1D above (59 g, 0.15 mole) in
hydrofluoric acid (120 mL, 120 g, 6.0 mole) at -35[err]C and add boron
trifluoride (44.3 g, 0.66 mole) over 1 hour. Determine completeness of the
reaction by thin layer chromatography. Quench the reaction using ice, water
and 27    EP 0 396 083 B1 potassium hydroxide bringing the solution to a
final pH of 10. Extract the product with toluene and wash with water and
brine. Concentrate the toluene solution to a residue, and dissolve in hot
hexane. Remove the insolubles by filtration and concentrate the filtrate to
yield the title compound as an off-white powder. (Yield: 45.7 g (HPLC
purity: 95%), 92% of theory). 5 Altenative  Step  E:  8-CHLORO-11-(1
-METHYL-4-PIPERIDYLIDENE)-6,11 -DIHYDRO-5H-BENZO[5,6-
CYCLOHEPTA[1,2-b]PYRIDINE React the title compound of Preparative Example
1D above (177 g, 0.49 mole) in trifluoromethanesul- 



10 fonic acid (480 ml, 814.1 g, 5.31 mole) at 90-95 [err]C for 18 hours
under nitrogen. Determine the complete- ness of the reaction by thin layer
chromatography. Cool the reaction and quench the reaction with ice-water
and adjust the pH to 6 with barium carbonate. Extract the product with
methylene chloride, and concentrate under reduced pressure to about 1
liter. Wash with water, and extract the product into 1 N HCI which is
treated with 30 g of activated charcoal, and filter through celite. Adjust
the pH of the filtrate to 10 with 15 aqueous sodium hydroxide (50%),
extract the product into methylene chloride, and remove under reduced
pressure to form a residue. Dissolve the residue in hot hexane, and filter
to remove insolubles. Concentrate the filtrate to yield the title compound
as a beige powder. (Yield: 126 g (HPLC purity 80%), 65% of theory). F.
8-CHLORO-11 -(1
-ETHOXYCARBONYL-4-PIPERIDYLIDENE)-6,11-DIHYDRO-5H-BENZO[5,6]- 20
CYCLOHEPTA[1,2-b]PYRIDINE 30 [err]
[err] 35 Dissolve the title compound of Preparative Example 1 E above (45.6
g, 0.141 mole) in toluene (320 mL) at 80 C and to it gradually add ethyl
chloroformate (40.4 mL, 45.9 g, 0.423 mole). Following complete 40
addition, maintain the temperature at 80 [err]C for 1 hour, then add
diisopropylethylamine (2.7 mL, 2.00 g, .016 mole) and additional ethyl
chloroformate (4.1 mL, 4.65 g, 0.0429 mole). Monitor completeness of the
reaction by thin layer chromatography. Upon completion, cool the reaction
mixture to ambient temperature, and wash the toluene solution with water.
Concentrate the organic layer to a residue and dissolve in hot acetonitrile
(320 mL). Decolorize the solution with 14 g of activated charcoal. Remove
the activated charcoal 45  by filtration and concentrate the filtrate to a
crystalline slurry. Cool the mixture to 0-5 C, and isolate the product by
filtration. Wash with cold acetonitrile and dry the product at below 70 C
to yield the title compound. (Yield: 42.4 g (HPLC purity 97.4%), 80% of
theory). 50 55 28   



EP 0 396 083 B1 G.
8-CHLORO-11-(4-PIPERIDYLIDENE)-6,11-DIHYDRO-5H-BENZO[5,6]CYCLOHEPTA(1,2-b]P
YRIDINE 10 15                      [err]                               H
Hydrolize  the  title  compound  of Preparative  Example  1 F, 8-chloro-11
-(1-ethoxycarbonyl-4- 20
piperidylidene)-6,11-dihydro-5H-benzo[5,6lcycloheptal ,2-b]pyridine (39 g,
0.101 mole) with KOH (50 g) in ethanol (305 mL) and water (270 mL) at
reflux under an argon atmosphere for 64 hours. Partially distill off the
ethanol and dilute the residue with brine, and extract with ethyl acetate
(3x). Wash the combined organic phases with water and dry with Na2SO4.
Remove the solvent to give a solid which can be recrystallized from toluene
to give the title compound as a white solid. (Yield: 24.5 g, 77%, melting
point 25 154-155 [err] C). H. By substituting in step 1 B above, an
appropriately substituted benzylic halide listed in TABLE 3 below for
metachlorobenzylchloride, and employing basically the same methods as steps
C through G, the products listed in TABLE 3 below are prepared. Reaction
times are determined by TLC or HPLC. In some instances purification of the
product by chromatography is necessary. 30 35 40 45 50 55 29    EP 0 396
083 B1 TABLE 3 



Product of 5                                      step G 10 15 H halide
[err] 20           Br F      H       H           133.5-134.5C 25
Cl      Cl      H            150-152 [ERR] H         H
142-144[ERR] Br     H        H           146-148[ERR]C H           H
crude solid Br                     glass [ERR] - Then repeat step B with 45
[ERR]         glass Step E required trifluoromethanesulfonic acid. 50
b Recrystallized from toluene. c Recrystallized from acetone and pentane.
55 30    EP 0396083 B1 PREPARATIVE EXAMPLE 2 A.
N-(1,1-DIMETHYLETHYL)-3-[2-(4-FLUOROPHENYL)ETHYL]-2-PYRIDINE CARBOXAMIDE 5
10                       [ERR] 



16 Cool a solution of N-(1,1-dimethylethyl)-3-methyl-2-pyridinecarboxamide
(38.4 g, 0.2 mole) in dry THF (250 ml) to [ERR] and add n-butyl lithium
(185 mL, 0.44 mole). Add sodium bromide (1.9 g, 18 mmol.) and stir for 15
minutes. Add 4-fluorobenzylchloride (31.8 g, 0.22 mole) and stir for 2.5
hours while warming to -5 * C. Quench the reaction with water and extract
the product twice with ethyl acetate, then wash with brine 20 (2X). Dry the
organic phase over [ERR] filter and remove the solvent to give the title
compound. (60.0 g, Yield 99%, m.p. 59-61 C.) B.
3-[2-(4-FLUOROPHENYL)ETHYL]-2-PYRIDINE CARBONITRILE 25 30
[ERR] Heat the title compound of Preparative Example 2A above (60.0 g,0.2
mole) in POC[ERR] (200 ml) to 35  110 [ERR] C under an argon atmosphere for
3.5 hours. Pour the reaction mixture onto ice and basify with NaOH (50%)
solution. Extract the mixture with ethyl acetate (3x) and wash with water.
Wash with brine and dry over [ERR] Remove the solvent and pass the residue
through a coarse [ERR] (60-200 mesh) column to give the title compound as a
white solid (40 g, Yield 88%, m.p. 48-49[ERR] C.). 40 C.
9-FLUORO-5,6-DIHYDRO-1 1 H-BENZO[5,6]-CYCLOHEPTA[1,2-b]PYRIDIN-1 1-ONE
[ERR] 50 Cyclize the title compound of Preparative Example 2B above (31.5
g, 139 mmol) in polyphosphoric acid (1.24 kg) at 200 C for 5.5 hours. Pour
onto ice and basify with NaOH solution (50%). Extract the product 55 with
chloroform (3x) and wash with brine. Dry the organic phase with [ERR],
filter and remove the solvent to give the title compound (20.4 g, yield
64%, m.p. 78-81 * C after recrystallization from diIsopropyl ether). 31
EP 0 396 083 B1 D.     9-FLURORO-1 1 -(1
-METHYL-4-PIPERIDINYL)-6,11-DIHYDRO-5H-BENZO[5,6]CYCLOPHEPTA[1,2-b]- 



PYRIDIN-11-0L 5 15 [ERR] 20 Dissolve the title compound of Preparative
Example 2C above (10.0 g, 44 mmol) in THF (100 mL) and add slowly to a
cooled (-40[err] C) solution of the Grignard reagent prepared from
N-methyl-4-chloropiperidine (57.9 mL, 88 mmol) and magnesium in THF (70
mL). Stir the mixture for about 1 hour while warming up to 0 [err] C.
Quench the reaction with [err] solution and extract with ethyl acetate
(2X). Wash the organic phase 25 with brine and dry over [err] filter and
remove the solvent. Purify the residue with flash chromatography and elute
with methanol (5%) in [err] to give the title compound as white granular
crystals. (10.1 g, Yield 70%, m.p. 126-127[err] C after recrystallization
from diisopropyl ether.) E.    9-FLUORO-11 -(1-METHYL-4-PIPERIDYLENE)-6. 1
-DIHYDRO-5H-BENZO[5,6]CYCLOHEPTA[1 2-b]- 30 PYRIDINE 40 45
[err] Add the title compound of Preparative Example 2D above (7.3 g, 22.3
mmol) to a mixture of cooled 50 [err] (1:1), (146 mL). Stir the reaction
mixture for 0.5 hours at ice bath temperature and then at room temperature
for 1.5 hours. Pour the reaction mixture onto ice and basify with NaOH
(50%) solution. Extract the product with ethyl acetate (3x) and wash with
brine. Dry the organic phase over Na2SO4, filter and remove the solvent to
give a crude oil. Charcoal the oil and recrystallize from ethyl acetate and
isopropyl ether to give the title compound. (5.6 g, Yield 82%, m.p.
134.5-135.5 [err] C.). 55 32    EP 0 396 083 B1 



F.          9-FLUORO-1 1-(1-ETHOXYCARBONYL-4-PIPERIDYLIDENE)-6,1
1-DIIHYDRO-5H-BENZO[5,6]- CYCLOHEPTA[1,2-b]PYRIDINE 5 10 15 [err] 20 Stir a
solution of the title compound of Preparative Example 2E above (5.0 g, 16.2
mmol) and triethylamine (2.6 g, 26 mmol) in dry toluene (60 mL) at 80[err]
C under an argon atmosphere, and add ethylchloroformate (9.8 g, 90 mmol)
via a syringe. Stir the reaction at this temperature for 30 minutes and at
room temperature for one hour. Filter the reaction and remove the solvent.
Pass the residue through a 25  coarse SiO[err] column (60-200 mesh), and
elute with [err] to yield the title compound as a white solid. (4.5 g,
Yield 76%, m.p. 112-114 [err] C after trituration with pentane). G.
9-FLUORO-11 -(4-PIPERIDYLIDENE)-6,11
-DIHYDRO-5H-BENZO[5,6]CYCLOHEPTA[1,2-b]PYRIDINE 30 35 40
[err] [err]                                 H 45 Reflux the title compound
of Preparative Example 2F above (3.83 g, 10.4 mmol) with KOH (4.6 g) in 50
mL of ethanol/H20 (1:1) for 4 hours under an argon atmosphere. Pour the
reaction mixture into a brine solution and extract with ethyl acetate (2X),
dry over Na2SO4 and filter. Remove the solvent to give the title compound
(2.86 g, Yield 90%, m.p. 138-140C.). 50     H. By employing the
appropriately substituted benzyl halide listed in Table 4 in place of
4-fluorobenzyl chloride in step 2A above, the desired products shown in the
second column of TABLE 4 below are prepared by employing basically the same
process as described in steps 2A-2G. Workup time is determined by either
TLC or HPLC. In some instances purification of the product by
chromatography is necessary. 



55 33    EP 0 396 083 B1 TABLE 4 Product of step G 5 10 15
H halide 20       Br                     H         C1
134-135[err] H         F                         138-140[err] 25
F Br             F F         F                         120-122[err]Cb 30 35
a Recrystallized from ethyl acetate and pentane. Triturated with pentane.
4o PREPARATIVE EXAMPLE 3 A. 6,11-DIHYDRO-11
-(1-METHYL-4-PIPERIDYLIDENE)-5H-BENZO[5,6]CYCLOHEPTA[1 ,2-c]PYRIDINE The
compound 5,6-dihydro-11H-benzo[5,6]cyclohepta[1,2-c]pyridine-11-one, may be
prepared by fol- 45 lowing the methods described in U.S. Patent No.
3,419,565. This ketone may be converted to the title compound by the
methods previously described in Preparative Example 2, steps D and E. 50 55



34    EP 0 396 083 B1 B. 11 -(1 -CYANO-4-PIPERIDYLIDENE)-6,11
-DIHYDRO-5H-BENZO[5,6]CYCLOHEPTA[1,2-c]PYRIDINE 10 15
CN To a solution of 400 mg (1.35 mmole) of
11-(1-methyl-4-piperidylidene)-6,11-dihydro-5H-benzo[5,6]- 20
cyclohepta[1,2-c]pyridine in 5.0 mL of benzene at room temperature and
under an argon atmosphere was added dropwise a solution of 168 mg (1.59
mmole) of cyanogen bromide in 4 mL of benzene. After 30 min. the mixture
was poured into water and extracted once with EtOAc. The organic layer was
isolated, washed once with brine, dried over [err] filtered, and
concentrated in vacuo. The residue was purified via flash chromatography
[2.5% [err]to give 150 mg (37%) of the title compound as a solid: m.p. 212-
25  214 C. C. 11
-(4-PIPERIDYLIDENE)-6,11-DIHYDRO-5H-BENZO[5,6]CYCLOHEPTA[1,2-c]PYRIDINE 30
35 [err]                                        H 45     A mixture of 140
mg (0.46 mmole) of 11 -(1 -cyano-4-piperidylidene)-6,11
-dihydro-5H-benzo[5,6]- cyclohepta[1,2-c]pyridine in 20 mL of 30% aqueous
HCI was refluxed for about 22.5 hrs. The mixture was poured into ice water,
basified with 25% aqueous NaOH, and extracted twice with [err]. The
combined organic portions were dried over [err], filtered, and concentrated
in vacuo. The product was purified via flash chromatography [5% [err]
saturated with [err] o give 95 mg (75%) of the title 50 compound as a
glass. 55 35  



EP 0 396 083 B1 PREPARATIVE EXAMPLE 4 A. 8-CHLORO-11
H-BENZO[5,6]CYCLOHEPTA[1 ,2-b]PYRIDIN-1 1-ONE 5 [err] 10 15 Reflux a
mixture of
8-chloro-5,6-dihydro-11H-benzo[5,6]cyclohepta[1,2-b]pyridin-11-one (25.99
g, 0.107 mol.), recrystallized N-bromosuccinimide (21.35 g, 0.120 mol) and
167 mg (0.102 mmol) of azobisisobutyrylnitrile (AIBN) in 400 mL of carbon
tetrachloride under an argon atmosphere for 1.25 hours. Cool the solution
slowly to 50 * C and filter off the resultant precipitate. 20     Reflux
the precipitate with 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU) (20 mL, 0.134
mol) in [err](400 mL) for 1 hour. Wash with water (3x), dry over magnesium
sulfate, filter and concentrate in vacuo. Recrystallize the crude product
from [err]/toluene to give the title compound as colorless needles (8.93 g,
yield 35%). 25  B. 8-CHLORO-11-(1 -METHYL-4-PIPERIDINYL)-11
H-BENZO[5,6]CYCLOHEPTA[1 ,2-b]PYRIDIN-11 -OL 30 35 [err] 40 To a mixture of
22 mL of 0.5M Grignard reagent of N-methyl-4-chloropiperidine (11.0 mmole)
in THF at 45[err]C and under a nitrogen atmosphere was added dropwise over
15 min. a solution of 1.06 gm (4.39 45  mmole) of
8-chloro-11H-benzo[5,6]cyclohepta[1,2-b]pyridin-1 -one in 23 mL of dry THF.
After 2 hr. 40 min. the reaction mixture was poured into water and
extracted three times with ethyl acetate (EtAcO). The organic portions were
combined, washed two times with brine, dried over MgSO4, filtered, and
concentrated in vacuo. The residue was purified via flash chromatography
[10% [err] to give 970 mg (65%) 



of the title compound as a glass. 50 65 36    EP 0 396 083 B1 C. 8-CHLORO-1
1 -(1 -METHYL-4-PIPERIDILIDENE)-11H-BENZO[5,6]CYCLOHEPTA[1,2-b]PYRIDINE 5
[err] 10 15 20     A mixture of 847 mg (2.48 mmole) of
8-chloro-11-(1-methyl-4-piperidinyl)-11H-benzo[5,6]cyclohepta-
[1,2-b]pyridin-11-ol in 5 mL of concentrated sulfuric acid and 5 mL of
trifluoromethanesulfonic acid was heated at 70 [err] C for 4.1 hr. The
mixture was cooled to room temperature, poured into ice cold 30% aqueous
KOH, and extracted three times with [err]. The organic portions were
combined, washed once with water, dried over MgSO4, filtered, and
concentrated in vacuo to yield 755 mg (94%) of the title compound as a 25
glass. D.      8-CHLORO-1 1-[1
-(2,2,2-TRICHLOROETHOXYCARBONYL)-4-PIPERIDYLIDENE]-1 1 H-BENZO[5,6]-
CYCLOHEPTA[1,2-b]PYRIDINE 30 [err] 45 To a mixture of 755 mg (2.34 mmole)
of 8-chloro-11 -(1-methyl-4-piperidylidene)-11 H-benzo[5,6]-
cyclohepta[1,2-b]pyridine and 1.5 mL of triethylamine in 25 mL of dry
toluene at room temperature and under a nitrogen atmosphere was added 650
[err] (4.72 mmole) of 2,2,2-trichloroethyl chloroformate. The mixture was
then heated to [err]. Additional amounts of the chloroformate (500 [err]
and 300 [err]) and 



50 triethylamine (1.0 mL each time) were added to the mixture after 2 hr.
and 3 hr. 40 min., respectively. After a total reaction time of 5 hr. the
mixture was poured into water and extracted three times with [err]. The
combined organic portions were dried over MgSO4, filtered and concentrated
in vacuo. The residue was purified via flash chromatography [1.5% [err]to
afford 639 mg (56%) of the title compound as a glass. 65 37    EP 0 396 083
B1 E. 8-CHLORO-11 -(4-PIPERIDYLIDENE)-11 H-BENZO[5,6]CYCLOHEPTA[1
,2-b]PYRIDINE [err] 10 [err] 15 [err] 20     A mixture of 210 mg (0.434
mmole) of 8-chloro-11-[1-(2,2,2-trichloroethoxycarbonyl)-4-piperidylidene]-
11H-benzo[5,6]cyclohepta[1,2-b]pyridine and 526 mg (8.05 mmole) of zinc
dust in 4 mL of acetic acid was heated at 60-70 * C. After 2 hr. 20 min.
another 547 mg (8.37 mmole) of zinc dust was added. After another 30 min.
the mixture was basified with 10% aqueous NaOH and extracted four times
with [err]. The combined organic portions were washed once with water,
dried over MgSO4, filtered, and concentrated in 25  vacuo. The residue was
purified via flash chromatography [5-6% [err] to yield 71 mg (53%) of the
title compound as a glass. PREPARATIVE EXAMPLE 5 so  A.
5-METHOXY-8-CHLORO-1 1 H-BENZO[5,6]CYCLOHEPTA[1 ,2-b]PYRIDIN-1 1-ONE B.
6-METHOXY-8-CHLORO-1 1 H-BENZO[5,6]CYCLOHEPTA[1 ,2-b]PYRIDIN-1 1-ONE
35[err] 



40              0 A                            B 45 Add Br2 (5.10 mL, 99
mmol) to a mixture of 8-chloro-11H-benzo[5,6]cyclohepta[1,2-b]pyridin-1 1
-one (8.15 g, 33.7 mmol) and powdered AgNO[err] (23.19 g, 137 mmol) in 300
mL of dry methanol at room temperature and under an argon atmosphere. After
8 hours, add additional AgNO[err] (5.90 g, 34.7 mmol) followed by
additional Br2 (1.7 mL, 33.0 mmol). After 0.5 hours pour the mixture into
water and extract (4X) 50  with [err]Combine the organic phases, dry over
magnesium sulfate, filter and concentrate in vacuo to give a mixture of the
crude bromo ethers. Dissolve the crude product in CH2CI2 (200 mL) at room
temperature and place under an argon atmosphere. Add DBU (20 ml, 134 mmol)
and reflux for 1.3 hours. Add additional DBU (10 mL, 67 mmol) and reflux
the mixture for an additional hour. Pour the mixture into water and extract
(3x) with [err] 55  Combine the organic phases, wash with water and dry
over magnesium sulfate. Filter and concentrate in vacuo. The two isomeric
vinyl ethers, title compounds A and B, are separated via flash
chromatography [40%-75% ethyl acetate in hexanes] and recrystallize from
ethyl acetate hexanes to give title compound A (1.51 g, 14.3%, mp 156 to
158[err]C) and title compound B (3.68 g, 35%, mp: 161-162 C). 38    EP
0396083 B1 C.       5-METHOXY-8-CHLORO-11 -(1-METHYL-4-PIPERIDINYL)-11
H-BENZO[5,6JCYCLOHEPTA[1,2-b]- PYRIDIN-11-OL 5            [err] 10 20 Add a
1.5 M Grignard solution of N-methyl 4-chloropiperidine (150 mL, 22.5 mmol)
in THF dropwise over a 7 minute period to
5-methoxy-8-chloro-11H-benzo[5,6]cyclohepta[1,2-b]pyridin-11-one (5.00 g,
18.4 



mmol) in THF (70 ml) at 0 * C and under an argon atmosphere. Quench the
reaction after 30 minutes with a 25  saturated solution of NH4CI (pH 8) and
extract (3X) with CHC1[err]. Combine the organic portions, wash with brine,
dry over sodium sulfate, filter and concentrate in vacuo. Purify via flash
chromatography (5% [err] in CH2CI2) to give the title compound (3.60 g,
53%) as a solid. The solid may be recrystallized from isopropyl ether to
give a white powder (mp: 168-170 [err]C). 30  D.  8-CHLORO-1 1 -(1
-METHYL-4-PIPERIDYLIDENE)-6,1 1 -DIHYDRO-5H-BENZO[5,6]CYCLOHEPTA[1,2-b]-
PYRIDIN-5-ONE 35 40 [err]                                    [err] 50
Dissolve   5-methoxy-8-chloro- 1-(1 -methyl-4-piperidinyl)-l1
H-benzo[5,6]cyclohepta[1,2-b]pyridin-11-ol (4.26 g) in e[rr](6 ml) at [err]
under an argon atmosphere. Add slowly a cooled solution of 92% aqueous
[err] (54 mL). Allow the mixture to warm to room temperature for 35
minutes. Pour the solution 55  onto ice, basify with aqueous NaOH (25%),
and extract with methylene chloride (3x). Combine the organic portions,
wash with brine and dry over sodium sulfate. Filter and concentrate in
vacuo. Triturate the residue with isopropyl ether to give an intermediate,
8-Chloro-6,11-dihydro-11-(1-methyl-4-piperidinyl)-5,11-epoxy-
5H-benzo[5,6]-cyclohepta[1,2-b]pyridin-5-oI as a white solid (3.58 g., 92%,
m.p: 170 to 174 [err]C as HCI salt). 39    EP 0 396 083 B1 Dissolve the
intermediate compound (3.58 g, 10.0 mmol) in trifluoromethane sulfonic acid
(50 mL) and heat to 45 [err] C under an argon atmosphere for 3 hours. Pour
the mixture onto ice, basify with aqueous NaOH (25% w/v), and extract with
CHC[err](3x). Combine the organic portions, wash with brine and dry over
sodium sulfate. Filter and concentrate in vacuo. Chromatograph on silica
gel (5% [err] to give the title 5  compound as an off white solid (1.703 g,
50%, 58% based on recovered starting. material). An analytical 



sample was prepared by recrystallization of the product with ethyl
acetate/isopropyl ether (mp: 162-163 C). E.
ETHYL-4-(8-CHLORO-5-ETHOXYCARBONYLOXY-1 1
H-BENZO[5,6]CYCLOHEPTA[1,2-b]PYRIDIN-1 1- YLIDENE)-1-PIPERIDINE CARBOXYLATE
10 25 [err] 30 Dissolve  the   8-chloro-11-(1-methyl-4-piperidylidene)-6,11
-dihydro-5H-benzo[5,6]cyclohepta[1,2-b]- pyridin-5-one (617 mg, 1.82 mmol)
and triethylamine (0.50 ml, 3.58 mmol) in toluene (12 ml) at 80 C under an
argon atmosphere. Add dropwise over 2 minutes ethyl chloroformate (0.87 mL,
9.10 mmol). After 35 25 minutes cool the mixture to room temperature,
filter, and concentrate in vacuo. Purify the crude product via flash
chromatography (1% [err]to yield the title compound as a glass (834 mg,
98%). 40 45 50 56 40    EP 0 396 083 B1 F.   8-CHLORO-11
-(4-PIPERIDYLIDENE)-6,1 1-DIHYDRO-5H-BENZO[5,6]CYCLOHEPTA-[1
,2-b]PYRIDIN-5- ONE 5                   0 [err] 10 15 20 



[err] 26     Mix   ethyl   4-(8-chloro-5-ethoxycarbonyloxy-1 1
H-benzo[5,6]cyclohepta[1 ,2-b]pyridi-1 1-ylidene)-1 - piperidine
carboxylate (897 mg, 1.91 mmol) and aqueous KOH (20 ml, 13% w/v) in ethanol
(15 mL) and reflux under an argon atmosphere for 25 hours. Pour the mixture
into water and extract with CHCl[err] (3X). Combine the organic portions,
wash with brine, dry over sodium sulfate, filter, and concentrate in vacuo.
Purify the residue via flash chromatography (2% [err] saturated with NH3 in
[err] and triturate with 30  isopropyl ether to give the title compound as
a white solid (417 mg, 67%, mp: 194-196 [err] C (dec)). G.
5-HYDROXY-8-CHLORO-11-(4-PIPERIDYLIDENE)-6,11-DIHYDRO-5H-BENZO[5,6]CYCLOHEP
TA[1,2-b]- PYRIDINE HO 40 N                                         N [err]
Mix 8-chloro-1 1-(4-piperidylidene)-6,11 -dihydro-5H-benzo[5,6]cyclohepta[1
,2-b]pyridin-5-one (400 mg, 55  1.23 mmol) in [err] (20 mL) at 0 [err] C
under an argon atmosphere, and add in 3 portions NaBH[err] (total 231 mg,
6.10 mmol). After 30 minutes, pour the mixture into water and extract (3X)
with ethyl acetate. Combine the organic portions, wash with brine, dry over
sodium sulfate, filter and concentrate in vacuo. Triturate the solid with
isopropyl ether/ethyl acetate to give the title compound as a white solid
(351 mg, 87%). 41    EP 0 396 083 B1 H. By using a similar procedure to
that described in Parts C through G above of Preparative Example 5, one
can  prepare
6-hydroxy-8-chloro-11-(4-piperidylidene)-6,11-dihydro-5H-benzo[5,6]cyclohep
ta(1,2-b]- pyridine from 6-methoxy-8-chloro-1 1
H-benzoi5,6]cyclohepta[1,2-b]pyridin-1 1-one of in Part B. However, in Part
D of Preparative Example 5, one may use the following procedure in its
place: 5     A mixture of 2.00 g (5.39 mmol) of
6-methoxy-8chloro-11-(1-methyl-4-piperidinyl)-11 H-benzo[5,6]- 



cycloheptaf1,2-b]pyridin-1 1-ol in 87% aqueous sulfuric acid was stirred at
room temperature and under an argon atmosphere. After 30 min 30 mL of
trifluoromethanesulfonic acid was added and the mixture was heated to 115-
C. One hour later the mixture was cooled to room temperature, poured onto
ice, basified with 5% aqueous sodium hydroxide and extracted with methylene
chloride (2X). The combined organic 10 portions were washed with brine,
dried over Na2SO4, filtered, and concentrated in vacuo to give 1.41 g of
8-chloro-5,11-dihydro-1
1-(1-methyl-4-piperidinylidene)-6H-benzo[5,6]cyclohepta-[1,2-bjpyridin-6-on
e.   The material was recrystallized from ethyl acetate/isopropyl ether to
give 1.12 g (61%) of the ketone as a granular solid: mp 181 - 183 * C. 15
PREPARATIVE EXAMPLE 6 A. 1,2,6-TRIMETHYL-4-CHLOROPIPERIDINE 25 [err] 30 The
starting material, 1,2,6-trimethyl-4-piperidinol, may be prepared by the
method disclosed in Archi Kem, Volume 27, pages 189-192 (1955). To a cooled
(ice-bath) solution of 1,2,6-trimethyl-4-piperidinol (12.2g, 85.3 mmol) in
120 mL of dry benzene was slowly added thionylchloride (17 mL, 233 mmole).
The 35 dark reaction mixture was then warmed to 70[err] C for 20 min. The
reaction was cooled and then suspended in water followed by filtration. The
filtrate was extracted once with diethylether. The aqueous layer was
separated and then basified with 30% NaOH solution. The product was then
extracted twice with [err] washed once with brine, dried (Na2SO[err]),
filtered and solvent removed to give a crude brown liquid which was
distilled (2-4 mmHg, 62-64 [err]C) to give the title compound (8.0g, 58%
yield). 40 B. 8-CHLORO-1
1-(1,2,6-TRIMETHYL-4-PIPERIDINYL)-6,11-DIHYDRO-5H-BENZO[5,6]CYCLOHEPTA[1,2-
b]- PYRIDIN-1l -OL 45 50 [err] 42 



EP 0396083 B1 The chloride, 1,2,6-trimethyl-4-chloropiperidine, (4.2 g, 26
mmol) was slowly dripped into a solution of dry THF (18 mL) containing Mg
(633 mg, 26.3 mm). The Grignard reagent was then formed after heating for 6
hours at 70 [err] C. To a cooled (ice-bath), stirred solution of
8-chloro-5,6-dihydro-1 1 H-benzo[5,6]cyclohepta[l.2-b]pyridin- 5  11-one
(6.3 g, 26 mmol) in THF (50 mL) was added the above Grignard reagent. The
reaction was allowed to stir for 1 hr. at this temperature and then
quenched with NH4Cl solution. The product was extracted 3X with ethyl
acetate, washed once with brine, dried (Na2SO4), filtered and solvent
removed to give a crude brown material which was chromatographed to give
the title compound (5.1g, 53% yield) as a yellowish glass. 10 C.
8-CHLORO-11 -(1 -METHYL-(Z)-2,6-DIMETHYL-4-PIPERIDYLIDENE)-6,11
-DIHYDRO-5H-BENZO[5,6]- CYCLOHEPTA[1 ,2-b]PYRIDINE AND THE E ISOMER THEREOF
15 20 25                    [err] 30     A  mixture of
8-chloro-11-(1,2,6-trimethyl-4-piperidinyl)-6,11-dihydro-5H-benzo[5,6]cyclo
hepta[1,2-b- pyridin-1 1-ol (5.0 g, 14.1 mmol) in 85% H2SO4 (100 mL) was
heated in an oil bath (60-65[err] C) for 3 hours. The reaction was cooled
and diluted with water followed by basification with 25% aq. NaOH solution.
The crude product was extracted with [err]washed with brine, dried [err]
filtered and solvent removed. Purification and separation of the E and Z
isomers via chromatography (2% [err] 5% MeOH saturated with 35  [err] gave
a fraction of the pure Z isomer (300 mg, 6%) and a fraction containing a
mixture of E and Z isomers (4.18 g, 82%). D.     8-CHLORO-11
-(1-CYANO-(Z)-2,6-DIMETHYL-4-PIPERIDYLIDENE)-6,11 -DIHYDRO-5H-BENZO[5,6]-
CYCLOHEPTA[1,2-b]PYRIDINE 



40 [err] 45 50 [err] 65 A solution of 300 mg (0.85 mmol) of
8-chloro-11-(1-methyl-(Z)-2,6-dimethyl-4-piperidylidene)-6,11-
dihydro-5H-benzo[5,6]cyclohepta[l,2-b]pyridine in benzene (4.5 mL) was
slowly dripped into a stirred 43    EP 0 396 083 B1 solution of BrCN (133
mg, 1.2 mmol) in benzene (4.5 mL) at room temperature. This was allowed to
stir for 2 112 hr under argon. The reaction mixture was suspended between
water and ethyl acetate(EtOAc). The EtOAc layer was washed with brine and
dried [err]. After filtration the solvent was removed and the crude
material was chromatographed (3% [err] to give the title compound (251 mg,
81% 5  yield). E.  8-CHLORO-11-((Z)-2,6-DIMETHYL-4-PIPERIDYLIDENE)-6,11
-DIHYDRO-5H-BENZO[5,6]CYCLOHEPTA- [1 ,2-b]PYRIDINE 10 [err] [err]
H 25 A   mixture  of
8-chloro-11-(1-cyano-(Z)-2,6-dimethyl-4-piperidylidene)-6,11-dihydro-5H-ben
zo[5,6]- cyclohepta[1,2-b]pyridine (200 mg, 0.55 mmol) in 80% HCI (20 mL)
was allowed to reflux for 7 hours. The mixture was cooled and then basified
with 25%  NaOH. The product was extracted with [err] (2X), separated,
washed once with brine, dried (Na2SO[err]), filtered and solvent removed to
give the title compound 



30  (174 mg, 93% yield) as a white glass. F. By following similar
procedures in steps D & E above, 8-chloro-11 -(1-methyl-(E)-2,6-dimethyl-4-
piperidylidene)-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridine was
converted to 8-chloro-11-((E)-2,6- dimethyl-4-piperidylidene)-6,1
1-dihydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridine. 35 PREPARATIVE EXAMPLE 7
A. 3,5-DIMETHYLPYRIDINIUM N-OXIDE 40                    [err] 45 00 50
A solution of 285 mL (1.31 mol) of 35% peracetic acid was slowly added to a
stirred solution of 149 g (1.39 mol) of 3,5-dimethylpyridine during which
the temperature rose to 85[er]C and was maintained at this temperature
during addition. After the temperature of the mixture dropped to about
35[err]C the reaction was stored at 5 [err] C overnight. After partial
removal of 185 ml of acetic acid via distillation under vacuum, the
reaction was washed with 55  NaHS[err] solution and then neutralized with
10% NaOH solution to pH of about 7. The product was extracted with [err] to
give the title compound as a white solid (yield 142 g, 83%). 44    EP 0 396
083 B1 B. 1-METHOXY-3,5-DIMETHYLPYRIDINIUM METHYL SULFATE 10
[err] Dimethylsulfate (42.0 g, 0.33 mol) was slowly added to 41.0 g (0.33
mol) of 3,5-dimethylpyridinium N- 15 oxide with mechanical stirring. The
mixture was then heated on a steam bath for 1 hr. Then vacuum was applied
while cooling to give a brownish solid of the title compound in
quantitative yield. C. 2-CYANO-3,5-DIMETHYLPYRIDINE 20 



OCH3 30 To a cooled (err) solution of sodium cyanide (49.0 g, 0.999 mol,
3.0 eq.) in 135 mL of water (air free) was dripped 1-methoxy-3,5-dimethyl
pyridinium methyl sulfate (83.0g, 0.33 mol) in 100 mL water (air free) in
1.25 hr., keeping the temperature below 3 * C. The reaction mixture was
stored at about 3 C overnight. The mixture was filtered and washed with
water to give 40g of the title compound. An analytical sample was 35
recrystallized from isopropyl ether and pentane (4:1) (m.p.: 61-62 C). D.
N-(1,1-DIMETHYLETHYL)-3,5-DIMETHYL-2-PYRIDINE CARBOXAMIDE 40
[err] 0 50     To a stirred solution of 20.3 g (0.153 mol) of
2-cyano-3,5-dimethylpyridine in 100 mL of 20 mL of conc. sulfuric acid
within 10 minutes, followed by 20 mL of t-butanol over an additional 15
minutes. The solution was warmed at 75 [err] C for 30 minutes after which
it was cooled to room temperature and basified with 25% NaOH. The product
was extracted 3X with EtOAc (600 mL), which was combined and washed 1X with
brine, dried [err]filtered and concentrated in vacuo to give the title
compound (31.26 g) as a yellowish oil. 55 45    EP 0 396 083 B1 E.
8-CHLORO-3-METHYL-11 -(4-PIPERIDYLIDENE)-6,1
1-DIHYDRO-5H-BENZO[5,6]CYCLOHEPTA[1,2-b]- PYRIDINE 5 10
[err] 0 15
H By substituting in step 1B above
N-(1,1-dimethylethyl)-3,5-dimethyl-2-pyridine carboxamide for N-(1,1- 



20 dimethylethyl)-3-methyl-2-pyridine carboxamide and employing basically
the same methods as steps B through G of Preparative Example 1, one obtains
8-chloro-3-methyl-11-(4-piperidylidene)-6,11-dihydro-5H-
benzo[5,6]cyclohepta[1,2-b]pyridine. Reaction times are determined by TLC
or HPLC. PREPARATIVE EXAMPLE 8 26 A.
1-(1-METHYL-4PIPERIDINYL)-1[-3-(2-PHENYLETHYL)-2-PYRIDYL]METHANOL 30 [err]
45 To a mixture of 5.0 g (16.2 mmole) of
(1-methyl-4-piperidinyl)[3-(2-phenylethyl)-2-pyridinyl]methanone (which can
be prepared in the same manner as described in Preparative Example 1 Steps
A-D except using benzyl chloride in place of meta-chlorobenzyl chloride) in
70 mL of methanol was added portionwise 0.8 g 50 (21.1 mmole) of sodium
borohydride. The next day the solution was concentrated in vacuo to give a
slurry which was dissolved in water and extracted with [err]. The combined
organic portions were dried over MgSO4, filtered, and concentrated in vacuo
to provide a liquid which was distilled (bp 190-195 C [err] 1 mm Hg) to
give 4.4 g of the title compound as a viscous oil. 55 46    EP 0 396 083 B1
B. 11-1
-METHYL-4-PIPERIDYL)-6,11-DIHYDRO-5H-BENZO[5,6]CYCLOHEPTA[1,2-b]PYRIDINE 10
15 20 A mixture of 3.5 g (11.3 mmole) of
1-(1-methyl-4-piperidyl)-1-[3-(2-phenylethyl)-2-pyridyl]methanol and 200 g
of polyphosphoric acid was heated between 160-170[err]C for 13 hours. The
mixture was cooled to 



room temperature, poured into water, basified with aqueous NaOH and
extracted with ether. The combined organic portions were concentrated in
vacuo and the product recrystallized to give the title compound as a 25
white solid, (mp 111 -114[err] C). C. 11 -(4-PIPERIDYL)-6,11
-DIHYDRO-5H-BENZO[5,6]CYCLOHEPTA[1,2-B]PYRIDINE. 45 In a similar manner to
that described in Preparative Example 1, Steps F-G, 11 -(1
-methyl-4-piperidyl)- 6,1 1-dihydro-5H benzo[5,6]cyclohepta[1 ,2-b]pyridine
can be converted to 1 1-(4-piperidyl)-6,1 1-dihydro-5H-
benzo[5,6]cyclohepta[1 ,2-bjpyridine. 50 55 47    EP 0 396 083 B1
PREPARATIVE EXAMPLE 9 A. 8-CHLORO-5,6-DIHYDRO-1 1
H-BENZO[5,6]CYCLOHEPTA-[1,2-B]PYRIDIN-11 -ONE N-OXIDE. 5 10 [err] 15 To a
mixture of 25.1 grams (0.103 mole) of
8-chloro-5,6-dihydro-11H-benzo[5,6]cyclohepta[1,2-b]- pyridin-1 1-one in
175 ml of dry methylene chloride at 0 [err] C under an argon atmosphere was
added dropwise over 70 minutes a solution of 24.12 grams of
3-chloroperoxybenzoic acid in 150 ml of methylene chloride. After the
addition the solution was stirred for 1/2 hour after which the ice bath was
removed. After two days 20 the reaction was poured into 1.0 N aqueous
sodium hydroxide and extracted with methylene chloride. The organic
portions were combined, washed once with water, dried over magnesium
sulfate, filtered and concentrated in vacuo. The resultant product was
triturated with isopropyl ether and filtered to provide 25.8 grams (96%)
yield of the title compound. 



25  B. 2.8-DICHLORO-5,6-DIHYDRO-11
H-BENZO[5,6]CYCLOHEPTA[1,2-B]PYRIDIN-11-ONE AND 4,8-DICH-
LORO-5,6-DIHYDRO-1 1 H-BENZO[5,6]CYCLOHEPTA[1,2-b]PYRIDIN-1 1-ONE. 35 40
+ 45 To a mixture of 29.13 grams (112.2 mmol) of the title compound from
Preparative Example 9A above, in 40 ml of dry methylene chloride at 0[err]
C and under argon atmosphere was added 500 ml of 1.0 M [err] dropwise over
1 hour. The ice bath was then removed and the reaction stirred at room
temperature for 1 hr and then refluxed for seven hours. The mixture was
poured into 1.0 N aqueous NaOH and extracted three 50  times with [err].
The organic portions were combined, dried over MgSO4, filtered and
concentrated in vacuo to yield a product which was purified and separated
via flash chromatography to yield the two title compounds. 55 48    EP 0
396 083 B1 C.         4-(2,8-DICHLORO-5,6-DIHYDRO-1 1
H-BENZO[5,6]CYCLOHEPTA[1 ,2-b]PYRIDIN-1 1 -YLIDENE)- PIPERIDINE AND
4-(4,8-DICHLORO-5,6-DIHYDRO-11 H-BENZO[5,6]CYCLOHEPTA-[1 ,2-b]PYRIDIN-11-
YLIDENE)PIPERIDINE. 5 10 0 15
H 20 C
[err] 25 



By following essentially the same procedure as that described in parts D-G
of Preparative Example 2 above, the 2,8-dichloro and 4,8-dichloro products
of Preparative Example 9B above were converted to the 35 corresponding
title compounds. PREPARATIVE EXAMPLE 10 A.
4-(8-CHLORO-2-HYDROXY-5,6-DIHYDRO-11 H-BENZO[5,6]CYCLOHEPTA[1
,2-b]PYRIDIN-1 1-YLIDENE)- 40  PIPERIDINE. 45 50 H 55 49    EP 0 396 083 B1
A mixture of 180 mg of the 2,8-dichloro title compound of Preparative
Example 9-C above, 7 ml of 2.0 N aqueous sodium hydroxide and 7 ml of
methanol were heated at 160 [err]C under a nitrogen atmosphere in a sealed
pressure vessel for two days. The vessel was then cooled to room
temperature. The mixture was poured into water and extracted three times
with methylene chloride. The organic portions were combined, 5 dried over
magnesium sulfate, filtered and concentrated in vacuo to provide a residue
which was triturated with isopropyl ether/methylene chloride to provide 85
mg of the title compound as a white solid. B. By using the procedure of
Preparative Example 10 above, one can make substitutions of other groups at
the 2-position by employing the appropriate nucleophile in place of sodium
hydroxide (e.g. dimethylamine, ammonia, potassium thiolate, etc.). 10
PREPARATIVE EXAMPLE 11 [err] 20 



25                        [err] H 30  A.
4-(8-CHLORO-4-METHOXY-5,6-DIHYDRO-11 H-BENZO[5,6]CYCLOHEPTA[1
,2-b]PYRIDIN-11 -YLIDENE]- PIPERIDINE. A mixture of 212 mg of the
4,8-dichloro title compound of Preparative Example 9-C above, 7 ml of 2.0 N
aqueous sodium hydroxide and 7 ml of methanol were heated at 135 [err] C
under a nitrogen atmosphere in 35 a sealed pressure vessel for 18 hours.
The vessel was then cooled to room temperature. The mixture was poured into
water and extracted three times with methylene chloride. The organic
portions were combined, dried over magnesium sulfate, filtered and
concentrated in vacuo to provide a residue which was purified via flash
chromatography (4-7% methanol saturated with ammonia in methylene chloride)
and then triturated with isopropyl ether/methylene chloride to provide 144
mg of the title compound as a white glass. 40     B. By using the procedure
of Preparative Example 11 above, one can make substitutions of other groups
at the 4-position by employing the appropriate nucleophile in place of
sodium hydroxide (e.g. dimethylamine, ammonia, potassium thiolate, etc.).
PREPARATIVE EXAMPLE 12 45 A. By substituting the compound listed in Column
1 TABLE 5 below for 3,5-dimethylpyridine in Preparative Example 7 above and
following basically the same procedure (steps A-E), the compounds listed in
Column 2 below can be prepared. Note that the addition of the nitrile group
to the pyridine in step C. of Preparative Example 7 can result in the
formation of other undesirable isomers which can be removed via 50 flash
chromatography. 55 50    EP 0 396 083 B1 TABLE 5 



Column 1                Column 2 10 15 20 30 CH      H              H 35 N
40                                 H       H CH3 45 H      H       CH3
Cl 50 55 51    EP 0 396 083 B1 PREPARATIVE EXAMPLE 13 A.  3-(1
,1-DIMETHYL-1-ETHYL)-8CHLORO-5,6-DIHYDRO-11 H-BENZO[5,6]CYCLOHEPTA[1
,2-b]PYRIDIN- 11-ONE. 5 15 To a mixture of 20.05 grams (82.28 mmol) of
8-chloro-5,6-dihydro-11H-benzo[5,6]cyclohepta[1,2-b] pyridin-1 1-one in 400
ml of dry tetrahydrofuran at -72 [err]C and under an atmosphere of nitrogen
was added dropwise over 40 minutes 66.0 ml of 2.7 M t-butyl magnesium
chloride in tetrahydrofuran. The reaction mixture was slowly warmed to room
temperature and stirred overnight. The mixture was then poured into 



20  10% aqueous ammonium chloride and extracted four times with methylene
chloride. The combined organic portions were dried over magnesium sulfate,
filtered, and concentrated in vacuo to give the title compound, along
with
8-chloro-11-(1,1-dimethyl-1-ethyl)-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2
-blpyridin-11-ol. These compounds were separated via flash chromatography
to give the title compound, which was recrystallized from isopropyl ether
to give 4.37 grams (18%) of the title compound as a white solid. 25 B.
4-[3-(1,1 -DIMETHYL-1 -ETHYL]-8-CHLORO-5,6-DIHYDRO-11
H-BENZO[5,6]CYCLOHEPTA[1 ,2-b]PYRIDIN- 11 -YLIDENE]PIPERIDINE. 30 [err] 40
[err] By using the title compound of Part A above and applying essentially
the same procedure described in parts D-G of Preparative Example 2 above,
one can obtain the title compound. 46 50 55 52    EP 0 396 083 B1
PREPARATIVE EXAMPLE 14 A. 4-[8-CHLORO-5,6-DIHYDRO-3-(1-HYDROXY-1 -ETHYL)-11
H-BENZO[5,6]CYCLOHEPTA[1,2-B]PRYIDIN- 11 -YLIDENE]PIPERIDINE 5 OH [err] N 



H 20 3-Bromo-8-chloro-6,1
1-dihydro-11-(4-piperidylidene)-5H-benzo[5,6]cyclohepta[1,2-b]pyridine
(779.4 mg) in dry tetrahydrofuran (25 mL) was cooled to -76[err]der argon.
To this was dripped in n-butyl lithium (1.76 mL in hexane, 2.2 eq.) keeping
the temperature below -74 C. After stirring for 10 minutes 25  acetaldehyde
was bubbled into the solution until the reaction color turned yellowish in
approximately 20 minutes. The mixture was allowed to stir for 20 minutes
and then quenched with water followed by extraction with methylene
chloride. The organic phase was dried (Na2SO[err]) and the filtered.
Solvent was removed and the crude product was chromatographed on SiO2,
eluted with 10% methanol satuarted with ammonia in methylene chloride to
give 219 mg of the title compound. 30   B. By following essentially the
same procedure as described above in Preparative Example 14, but using
other electrophiles in place of acetaldehyde (e.g., C02, ethyl
propargylate, ethyl formate, etc.), one can make compounds which contain a
carboxy, a 3-carboethoxy-1-propen-1-yl, and formyl, respectively, at the
3-position. 35 PREPARATIVE EXAMPLE 15 A. 8-CHLORO-6,1 1 -DIHYDRO-1 1
-HYDROXY-5H-BENZO[5,6]CYCLOHEPTA[1,2-B]PYRIDINE 40 OH 45 To a mixture of
25.03 (103 mmol) of 8-chloro-5,6-dihydro-1 1
H-benzo[5,6]cyclohepta[1,2-b]pyridin-1 1- one in 200 mL of methanol at room
temperature and under a nitrogen atmosphere was added portionwise so  over
a period of about 1 hour 4.82 g (124 mmol) of sodium borohydride.
Occasional cooling with an ice bath was necessary at times during the
addition in order to avoid excessive reflux. After 1.6 hour the mixture was
poured into ice cold water and then extracted with ethyl acetate (3). The
combined organic portions were washed with brine, dried over magnesium
sulfate, filtered, and concentrated in vacuo. The residue was
recrystallized from hot isopropyl ether. The remaining filtrate was
purified via flash chromatog- 55  raphy (20% ethyl acetate in hexanes) to
yield more product which solidified on standing. Both batches were combined
to yield 20.41 g of the title compound as a white solid. 



53    EP0396083B1 B. 8,11 -DICHLORO-6,1 1
-DIHYDRO-5H-BENZO[5,6]CYCLOHEPTA[1,2-B]PYRIDINE 5 OH
[err] 10 To a mixture of 13.3 g (54 mmol) of 8-chloro-6,1 1 -dihydro-1 1
-hydroxy-5H-benzo[5,6]cyclohepta[1,2-b]- pyridine in 290 mL of toluene at
-15 [err] C and under an atmosphere of nitrogen was added via syringe pump
over a period of 1 hour 6.20 mL (85.7 mmol) of thionyl chloride.The extent
of reaction was monitored by 15 TLC (50% ethyl acetate in hexanes). When
completed the mixture was poured into 300 mL of 1.0 N aqueous sodium
hydroxide and extracted with ethyl acetate (5X). The combined organic
portions were washed with brine, dried over sodium sulfate, filtered, and
concentrated in vacuo. The residue was taken up in ethyl acetate, quickly
filtered through basic alumina, and concentrated again to yield a product
which was triturated with pentane to yield 10.22 g of the title compound as
a tan solid. 20 C. 8-CHLORO-11-(1 -PIPERAZINYL)-6,11
-DIHYDRO-5H-BENZO[5,6]CYCLOHEPTA[1,2-B]PYRIDINE 25
[err] 30 N H 35 To a mixture of 10.0 g (37.9 mmol) of 8,11
-dichloro-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b]- pyridine and 1.0 mL
of triethylamine in 200 mL of dry tetrahydrofuran at room temperature and
under a nitrogen atmosphere was added 33.0 g of piperazine. The mixture was
stirred at room temperature for 22.5 hours and then refluxed for 5.5 hours.
It was then cooled to room temperature, poured into 250 mL of 5% 



40 aqueous sodium hydroxide, and extracted with methylene chloride (3x).
The combined manic portions were washed with brine, dried over magnesium
sulfate, filtered, and concentrated in vacuo. The residue was purified via
flash chromatography (2-5% methanol saturated with ammonia in methylene
chloride) to yield the title compound as a glass. 45 50 55 54    EP 0 396
083 B1 EXAMPLE 1 1-(4-PYRIDINYLCARBONYL)-4-(8-CHLORO-5,6-DIHYDRO-1 1
H-BENZO[5,6]CYCLOHEPTA[1,2-b]PYRIDIN- 11 -YLIDENE)PIPERIDINE [err]-OXIDE. 5
10 15 H 20 25 To a mixture of 5.01 g (16.1 mmol) of
4-(8-chloro-5,6-dihydro-11H-benzo[5,6]cyclohepta[1,2-b]pyridin-
11-ylidene)piperidine (product from Preparative Example 1, Step G), 2.19 g
(15.7 mmol) of isonicotinic acid N-oxide, and 2.33 g (17.2 mmol) of
1-hydroxybenzotriazole hydrate in 30 mL of dry methylene chloride at -15
[err]C and under a nitrogen atmosphere was added dropwise over 25 minutes a
solution of 3.26 g (16.9 30  mmol) of
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (DEC) in 60 mL
of dry methylene chloride. The reaction mixture was slowly allowed to warm
to room temperature. After 3 hours the mixture was poured into a solution
of 10% aqueous sodium dihydrogen phosphate and extracted three times with 



methylene chloride. The combined organic portions were dried over MgSO4,
filtered, and concentrated in vacuo to give a product which was purified
via flash chromatography and recrystallized using isopropyl 35  ether to
give 1.35 gms (82%) of 1-(4-pyridinyl
carbonyl)-4-(8-chloro-5,6-dihydro-11H-benzo[5,6]cyclohepta-
[1,2-b]pyridin-1 1 -ylidene)piperidine [err]-oxide as a white solid (228
C, dec). EXAMPLE 2 40     By essentially the same procedure as set forth in
Example 1 above but using the amines set forth in Column 1 below in place
of 4(8-chloro-5,6-dihydro-11
H-benzo[5,6]cyclohepta[1,2-b]pyridin-11-ylidene)- piperidine, one can
obtain the compounds listed in Column 2 of TABLE 6 below: 45 60 55 55    EP
0 396 083 B1 TABLE 6 Column 1                                 Column 2 10
[err] 15 H [err] 25 CH3    H                       H           Cl         H
H          t-butyl-            H          Cl          H 30
H           CH3C(OH)-    H                 C1          H H          H
[err]    Cl              H 



Cl         H                   H           Cl         H H         Cl
H           Cl         H H          H                   Cl          Cl
H H          Br                  H          Cl          H HO         H
H           Cl         H 40                    H           H
[err]   C1               H H          H                   H           H
C1 H          H                   H           F          F 45
H           H                  H           CH3    H EXAMPLE 3 50 By
employing essentially the same procedure set forth in Example 1 above but
using the amines set forth in column 1 below in place of
4-(8-chloro-5,6-dihydro-11 H-benzo[5,6]cyclohepta[1 ,2-b]pyridin-11-
ylidene)piperidine, one can obtain the compounds listed in column 2 of
TABLE 7 below: 55 56    EP 0 396 083 B1 TABLE 7 6
Column 1 10 [err] 20 25                    C1                  H
N F                  F                 N 30 



C1                  H                CH 35 EXAMPLE 4 By employing
essentially the same procedure set forth in Example 1 above but using the
amines set forth in column 1 below in place of 4-(8-chloro-5,6-dihydro-11
H-benzo[5,6]cyclohepta[1 ,2-b]pyridin-11- ylidene)piperidine, one can
obtain the compounds listed in column 2 of TABLE 8 below: 40 46 50 55 57
EP 0 396 083 B1 TABLE 8 5               Column 1
Column2 OH                            OH 10                     [err] N
N H 20 OH                            OH 26 30                    N
N H 35 40 45 



H 50 55 58    EP 0 396 083 B1 TABLE 8 CONTINUED Column 1
Column 2 5 [err] 10 N                                         N 15
H 20 [err] 25 H 30 [err] 35                 [err] 40 [err] 45 EXAMPLE 5 50
By employing essentially the same procedure set forth in Example 1 above,
but using the carboxlic acids set forth in column 1 below in place of
isonicotinamic acid N-oxide, one can obtain the compounds 



listed in column 2 of TABLE 9 below: 55 59    EP 0 396 083 B1 TABLE9 5
Column1                       Column 21 HOO 10 15 20
CH3 I 25           [err] N 30 35 HOO 40 [err] 45 [err] 50 55 60   



EP 0 396 083 B1 EXAMPLE 6 5 10 15 [err] 20 1
-(4-PYRIDINYLCARBONYL)-4-(8-CHLORO-5,6-DIHYDRO-1 1 H-BENZO[5,6]CYCLOHEPTA[1
,2-b]PYRIDIN- 11-YLIDENE)PIPERIDINE [err]DIOXIDE. 26 To a mixture of 1.35
grams of the title compound from Example 1 above in 15 ml of dry methylene
chloride at -15 [err]C in under an atmosphere of nitrogen was added in
several portions over a period of three and one half hours 649 mg of
3-chloroperoxybenzoic acid. The mixture was allowed to come to room
temperature and stir over night. The reaction mixture was then poured into
a solution of 10% sodium so  bisulfite and extracted with methylene
chloride. The combined organic portions were washed with 1.0 M sodium
hydroxide, dried over magnesium sulfate, filtered and concentrated in
vacuo. The product was then purified via flash chromatography (20% methanol
saturated with ammonia in ethyl acetate) and the appropriate fractions
combined and recrystallized from ethyl acetate/methanol/isopropyl ether to
give 707 mg  (51%) of 1 -(4-pyridinylcarbonyl)-4-(8-chloro-5,6-dihydro-11
H-benzo[5,6]cyclohepta[l ,2-b]pyridin-11- 35 ylidene)piperidine
[err]-dioxide as a white powder. EXAMPLE 7
1-(3-PYRIDINYLCARBONYL)-4-(8-CHLORO-5,6-DIHYDRO-1 1
H-BENZO[5,6]CYCLOHEPTA[1 ,2-B]PYRIDIN- 40  11-YLIDENE)PIPERIDINE
[err]-DIOXIDE 45 50 [err] 61 



EP 0 396 083 B1 By employing essentially the same procedure as set forth in
Example 6 above, but using 1-(3-
pyridinylcarbonyl)-4-(8-chloro-5,6-dihydro-11
H-benzo[5,6]cyclohepta[1,2-bjpyridin-11-ylidene)piperidine  N'- oxide in
place of 1-(4-pyridinylcarbonyl)-4-(8-chloro-5,6-dihydro-1 1
H-benzo[5,6]cyclohepta[1,2-bipyridin-11 - ylidene)piperidine N'oxide, one
can obtain 1-(3-pyridinylcarbonyl)-4-(8-chloro-5,6-dihydro-11H-benzo[5,6]-
5  cyclohepta[1,2-bjpyridin-1 1 -ylidene)piperidine N',N4-dioxide. 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 10 NN 15 20 25
[err] EXAMPLE 8 30 4-[8-CHLORO-5,6-DIHYDRO-3-METHYL-1 1
H-BENZO[5,6]CYCLOHEPTA[1,2-B]PYRIDIN-1 1 -YLIDENE]-1-(4- PYRIDINYL
CARBONYL)PIPERIDINE [err]OXIDE 35 [err] 40 45 50     To a mixture of 20 g
of
8-chloro-11-(4-piperidylidene)-6,11-dihydro-3-methyl-5H-benzo[5,6]cyclohept
a- [1,2-b]pyridine (product from Preparative Example 7, Step E), 1.39 g of
isonicotinic acid N-oxide, and 1.35 g of 1-hydroxybenzotriazole in 60 mL
CH2CI2 at 0 C was added 1.91 g of 1-(3-dimethylaminopropyl)-3-ethyl
carbodlimide hydrochloride (DEC). The reaction mixture was slowly allowed
to warm to room temperature 



overnight. The reaction mixture was quenched with water, basified with 10%
NaOH, and extracted with 55  [err]. The combined organic portions were
washed with brine, dried over Na2SO4, and concentrated In vacuo. The
product was flash chromatographed using 5% methanol in methylene chloride
to give 2.52 g of a product which could be triturated with
[err]/diisopropylether (1:20 parts by volume) to give the title compound as
a white solid. 62    EP 0 396 083 B1 EXAMPLE 9
4-[8-CHLORO-5,6-DIHYDRO-3-METHYL-1 1 H-BENZO[5,6]CYCLOHEPTA[1
,2-B]PYRIDIN-1 1-YLIDENE]1 -(4- PYRIDINYLCARBONYL)PIPERIDINE [err]OXIDE 5
[err] 15 20 To a solution of 900 mg of the title compound of Example 8
above in 25 mL dry [err] was added 700 mg of m-chloroperoxybenzoic acid in
4 portions 15 minutes apart. The reaction was then continued to stir for 1
hr. The mixture was taken up in [err], washed with 10% [err]solution, with
1.0 25 N sodium hydroxide solution and with brine. It was then dried
(Na2SO4) and filtered. The solvent was removed under vacuum with a rotavap
to give 950 mg of a white foam which was chromatographed with SiO[err]
(230-400 mesh, 10% methanol saturated with ammonia in ethyl acetate) to
give 689 mg of the title compound as a white glass. The scope of the
invention in its pharmaceutical composition aspect is not to be limited by
the 30  examples provided, since any other compound of structural formula I
can be substituted into the pharmaceutical composition examples.
Pharmaceutical Dosage Form Examples 



35 EXAMPLE A Tablets 40        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 50 Method of Manufacture Mix Item Nos. 1 and 2 in a suitable mixer for
10-15 minutes. Granulate the mixture with Item 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 Item
No. 4 and mix for 10-15 minutes. Add Item No. 5 55 and mix for 1-3 minutes.
Compress the mixture to appropriate size and weigh on a suitable tablet
machine. 63    EP 0 396 083 B1 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 10                      4.   Magnesium
Stearate NF           7             7 Total                       250
700 15 Method of Manufacture 



Mix Item Nos. 1, 2 and 3 in a suitable blender for 10-15 minutes. Add Item
No. 4 and mix for 1-3 minutes. Fill the mixture into suitable two-piece
hard gelatin capsules on a suitable encapsulating machine. 20 Claims Claims
for the following Contracting States: AT, BE, CH, DE, DK, FR, GB, IT, LI,
LU, NL, SE 1. A compound having the structural formula 25 [err] [err] 45
or a pharmaceutically acceptable salt or solvate thereof, wherein: R
represents an N-oxide heterocyclic group of the formula (i), (ii), (iii) or
(iv) [err] [err] or R represents a straight or branched [err] alkyl group
substituted with a heterocyclic N-oxide 64    EP 0 396 083 B1 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 10
4.   Magnesium Stearate NF           7            7 Total
250           700 15 Method of Manufacture Mix Item Nos. 1, 2 and 3 in a
suitable blender for 10-15 minutes. Add Item No. 4 and mix for 1-3 



minutes. Fill the mixture into suitable two-piece hard gelatin capsules on
a suitable encapsulating machine. 20  Claims Claims for the following
Contracting States: AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE 1. A
compound having the structural formula 25 A    B 35 [err] 40 45     or a
pharmaceutically acceptable salt or solvate thereof, wherein: R represents
an N-oxide heterocyclic group of the formula (i), (ii), (iii) or (iv) 55
[err] or R represents a straight or branched [err] alkyl group substituted
with a heterocyclic N-oxide 64    EP 0 396 083 B1 group of the formula (i),
(ii), (iii) or (iv) above; one of a. b, c and d represents N or[err]where n
is 1 to 3, and the remaining a, b, c and d groups are CH, which remaining
a, b, c and d groups optionally may be substituted with [err]; 5
[err] may be the same or different and each independently represents halo,
[err] [err]where e is 1 or 2, -N[err] a straight or branched [err] alkenyl
group, containing at least one carbon to carbon double bond, a straight or
branched [err] alkynyl group, containing at least one carbon to carbon
triple bond or a straight or branched [err] alkyl group, which alkyl group
may be substituted with halo, [err] and 10     which alkenyl group may be
substituted with halo, [err] 



R3 and R4 may be the same or different and each independently represents H
or any of the substituents of [err]together may represent a saturated or
unsaturated [err] carbocylic ring fused to the benzene ring; [err] each
independently represent H, [err] straight or branched [err] alkyl group 15
or a [err] aryl group which alkyl or aryl group being optionally
substituted with [err]or -N- [err] and said aryl group also being
optionally substituted with one or more halo, straight or branched [err]
alkyl, hydroxy, straight or branched [err] alkoxy, phenoxy, [err], amino,
straight or branched [err]alkylamino, straight or branched [err]
dialkylamino, -COOR[err] as defined below or -[err]; 20        in addition,
Rs may be combined with [err] to represent = 0 or = S and/or [err] may be
combined with Rs to represent =0 or =S; [err] may be the same or different
and each is independently selected from H. halo, [err] where e is 1 or 2,
[err] -OCOR[err], straight or branched [err] aryl group being optionally
substituted with 25     one or more halo, straight or branched []err]alkyl,
hydroxy, straight or branched [err] alkoxy, phenoxy, ]err] amino, straight
or branched [err] alkylamino, straight or branched [err] dialkylamino,
-COOR[err] as defined below or -NO2aryl, straight or branched [err]alkenyl
or straight or branched [err] alkynyl, which alkyl or alkenyl may be
substituted with [err] and which alkenyl may be substituted with [err] so
[err] represents H straight or branched [err] alkyl or [err] aryl group
being optionally substituted with one or more halo, straight or branched
]err] alkyl, hydroxy, straight or branched C, to [err] alkoxy, phenoxy,
[err], amino, straight or branched C, to [err] alkylamino, straight or
branched C, to [err] dialkylamino, -COOR[err] as defined below or -NO2aryl;
[err] represents straight or branched [err] alkyl or [err] aryl group being
optionally 35     substituted with one or more halo, straight or branched
[err] alkyl, hydroxy, straight or branched [err] alkoxy, phenoxy, [err]
amino, straight or branched C, to [err] alkylamino, straight or branched
[err] dialkylamino, -COOR[err] as defined below or -NO2aryl; [er]
represents H or straight or branched [err] alkyl; 



X represents N, CH or C; 40         when X represents C, an optional double
bond indicated by the dotted lines to carbon atom 11 is present, and when X
is N or CH, the double bond is absent; the dotted line between carbon atoms
5 and 6 represents an optional double bond, such that when a double bond is
present, A and B each independently represent -[err]or -[err]and when no
double bond is present between carbon atoms 5 and 6, A and B each 45
independently represent e[rr][H and halo], dihalo, (straight or branched C,
to [err]alkyl and H], (straight or branched [err] alkyl[-H and [err][aryl
and H], = NOR'[err] or -O-[err]where p is 2, 3 or 4 and [err] aryl group
being optionally substituted with one or more halo, straight or branched
[err] alkyl, hydroxy, straight or branched [err]alkoxy, phenoxy, [err],
amino, straight or branched C, to [err] alkylamino, straight or branched
e[rr] 50     dialkylamino, -COOR'5 as defined below or -NO2aryl and
straight or branched C, to[err]o alkyl; and Z represents = 0. 2  A compound
of claim 1 wherein the double bond between carbon atoms 5 and 6 is absent
55  3. A compound of claim 1 wherein the double bond between carbons atoms
5 and 6 is present. 4. A compound of any of claims 1-3 wherein [err] are H
and [err] each independently represents H or alkyl as defined in claim 1.
65 * C   L   M   S    EP 0 396 083 B1 5. A compound of any of claims 1-4
wherein [err]each independently represents H. alkyl, e[rr], NR[err] or halo
as defined in claim 1. 6. A compound of any of claims 1-5 wherein [err]
each independently represents H, alkyl, OR[err], 5      NR[err] or halo as
defined in claim 1. 7. A compound of any of claims 1-6 wherein X represents
C and the dotted line thereto is a double bond. 



8. A compound of any of claims 1-6 wherein X represents CH and the double
bond indicated by the 10     dotted lines thereto is absent. 9. A compound
of any of claims 1-6 wherein X represents N and the double bond indicated
by the dotted lines thereto is absent. 15  10. A compound of any of claims
1 - 9 wherein R represents 20 [err] 0 25 wherein each of [err]
independently represents H, alkyl, halo, OR[err]as defined in claim 1. 30
11. A compound of any of claims 1-10 wherein R represents 35 40
0 45 50    EP 0 396 083 B1 12. A compound which is: 5 10 15 [err] 20 25 30 



40 45 50 55 67    EP 0396083 B1 5 10 15 [err] 20 25 [err] 35 45 50
[err] 55    EP 0 396 083 B1 10 [ERR] 30 35
[ER] 



40 45 60 55 C    L     M    S    EP 0 396 083 B1 [err] 10 15 30 0 35 50 55
EP 0396083 B1 10                                 N [err] 15 20 25 or 30 



40 45 60 55                                      [err]    EP 0 396 083 B1
13. A pharmaceutical composition comprising a compound of formula I as
defined in claim 1 in combina- tion with a pharmaceutically acceptable
carrier. 14. A compound of formula I as defined in claims 1 to 12 for use
in treating allergy. 5 15. A compound of formula I as defined in claims 1
to 12 for use in treating inflammation. 16. Use of a compound of any of
claims 1-12 for the preparation of a pharmaceutical composition for the
treatment of allergy or inflammation. 10 17. A process for producing a
compound having structural formula I as defined in claim 1 comprising the
steps of: a) reacting a compound of formula 11 below with a compound of
formula RCOOH in the presence of a coupling agent to produce a compound of
formula I 15 [ERR] I; 25 [ERR] 30 N H 



35        b) reacting a compound of formula 11 with a compound of formula
lll in the presence of base to produce compounds of structural formula I A
B 40 45  R2          R4V.-P [err] 50 55 wherein L designates a leaving
group; or 72    EP O 396 083 B1 c) reacting a compound of formula IV with
an oxidizing agent to form a compound of formula I A    B 5 10 15
[err] N [err] 20 wherein [err] represents 25                  [err] N or 30
[err] 35 Claims for the following Contracting State: ES 



1. A process for producing a compound having structural formula I 40 45
e[rr] 55 or a pharmaceutically acceptable salt or solvate thereof, wherein:
73    EP 0 396 083 B1 R represents an N-oxide heterocyclic group of the
formula (i), (ii), (iii) or (iv) 10              [err] or R represents a
straight or branched [err] alkyl group substituted with a heterocyclic
N-oxide 15     group of the formula (i), (ii), (iii) or (iv) above; one of
a, b, c and d represents N or [err] where n is 1 to 3, and the remaining a,
b, c and d groups are CH, which remaining a, b, c and d groups optionally
may be substituted with [err]; [err] may be the same or different and each
independently represents halo[err] 20     [err]where e is 1 or 2, [err] a
straight or branched [err] alkenyl group, containing at least one carbon to
carbon double bond, a straight or branched [err] alkynyl group, containing
at least one carbon to carbon triple bond or a straight or branched [err]
alkyl group, which alkyl group may be substituted with halo, [err] and
which alkenyl group may be substituted with halo, [err] 25     R3 and R4
may be the same or different and each independently represents H or any of
the substituents of [err] together may represent a saturated or unsaturated
[err] carbocylic ring fused to the benzene ring; [err] each independently
represent H, [err] a straight or branched [err]alkyl group 



or a [err] aryl group which alkyl or aryl group being optionally
substituted with [err]or -N- 30        [err] and said aryl group also being
optionally substituted with one or more halo, straight or branched [err]
alkyl, hydroxy, straight or branched [err]aloxy, phenoxy, [err], amino,
straight or branched [err] alkylamino, straight or branched e[rr]
dialkylamino, -COOR[err] as defined below or -NO2; in addition, [err] may
be combined with [err] to represent = 0 or = S and/or R7 may be combined
with 35     [err] to represent =0 or =S; [err] may be the same or different
and each is independently selected from H. halo, [err] where e is 1 or 2,
[err] -OCOR[err], straight or branched [err] alkyl, [err] aryl group being
optionally substituted with one or more halo, straight or branched [err]
alkyl, hydroxy, straight or branched [err] alkoxy, 40     phenoxy, [err],
amino, straight or branched [err] alkylamino, straight or branched [err]
dialkylamino, -COOR[err] as defined below or -NO2aryl, straight or branched
[err]alkenyl or straight or branched [err] alkynyl, which alkyl or alkenyl
may be substituted with [err] and which alkenyl may be substituted with
[err]; [err] represents H, straight or branched [err]alkyl or [err] aryl
group being optionally 45     substituted with one or more halo, straight
or branched [err] alkyl, hydroxy, straight or branched C, to [err] alkoxy,
phenoxy, [err], amino, straight or branched [err] alkylamino, straight or
branched C, to [err] dialkylamino, -COOR[err] as defined below or -NO2aryl;
[err] represents straight or branched [err] alkyl or [err]aryl group being
optionally substituted with one or more halo, straight or branched [err]
alkyl, hydroxy, straight or branched 50     [err]alkoxy, phenoxy, [err],
amino, straight or branched [err]alkylamino, straight or branched [err]
dialkylamino, -COOR[err]as defined below or [err]aryl; [err] represents H
or straight or branched [err] alkyl; X represents N. CH or C; when X
represents C, an optional double bond indicated by the doffed lines to
carbon atom 11 is 55     present, and when X is N or CH, the double bond is
absent; the dotted line between carbon atoms 5 and 6 represents an optional
double bond, such that when 



a double bond is present, A and B each independently represent [err]
-[err]CO2R'4 and when no double bond is present between carbon atoms 5 and
6, A and B each    EP0396083B1 independently represent [err] and halo],
dihalo, [straight or branched [err]alkyl and HI, (straight or branched
[err]alkyl)2, [-H and -OC(O)[err] [H and [err] =0, [aryl and H], =NOR[err]
or [err] where p is 2, 3 or 4 and [err] aryl group being optionally
substituted with one or more halo, straight or branched [err] alkyl,
hydroxy, straight or branched [err] alkoxy, 5      phenoxy, [err] amino,
straight or branched [err] alkylamino, straight or branched [err]
dialkylamino, -COOR[err] as defined below or -NO2aryl and straight or
branched [err]alkyl: and Z represents = 0 comprising the steps of: a)
reacting a compound of formula 11 below with a compound of formula RCOOH in
the presence of 10       a coupling agent to produce a compound of formula
I [err] b) reacting a compound of formula 11 with a compound of formula 111
in the presence of base to produce compounds of structural formula I 35 45
50 [err] wherein L designates a leaving group; or 55    



EP 0 396 083 B1 c) reacting a compound of formula IV with an oxidizing
agent to form a compound of formula I A    B 10 [err] 20
[err] wherein [err] represents 25 [err] 35 2. A process of claim 1 wherein
the double bond between carbon atoms 5 and 6 is absent. . A process of
claim 1 wherein the double bond between carbons atoms 5 and 6 is present.
40  4. A process of any of claims 1-3 wherein R5 and R6 are H and R7 and R8
each independently represents H or alkyl as defined in claim 1. 5  A
process of any of claims 1-4 wherein RI and R2 each independently
represents H, alkyl, OR13, NR'32 or halo as defined in claim 1. 46 6. A
process of any of claims 1-5 wherein R3 and R4 each independently
represents H, alkyl, OR13, NR'32 or halo as defined in claim 1. 7. A
process of any of claims 1-6 wherein X represents C and the dotted line
thereto is a double bond. 50 8. A process of any of claims 1-6 wherein X
represents CH and the double bond indicated by the dotted lines thereto is
absent. 9. A process of any of claims 1-6 wherein X represents N and the
double bond indicated by the dotted 66     lines thereto is absent. .~~~7



EP 0396083 B1 10. A process of any of claims 1-9 wherein R represents 10
0 wherein each of [err] independently represents H, alkyl, halo, [err]as
defined in claim 1. 15 11. A process of any of claims 1-10 wherein R
represents 20 25 30 35 40 45 50 55    EP 0 396 083 B1 12. The process of
claim 1 for producing a compound which is: 5 10 15 [err] 20 25 30 



40 45 50 55 78 * C   L   M   S    EP 0 396 083 B1 5 10 15
[err] 20 25 e[rr] 30 35 40 45 50 [err] 55    EP 0 396 083 B1 5 



10 15 20 [err] 25 [err] 40 45 50 55 80                       111111111111 *
C   L   M   S   *    EP 0 396 083 B1 [err] 10 15 20
[err] 25 30 35 [err] 40 45 50 65 



81 *   C   L    M   S    EP 0 396 083 B1 10 15 25 or 30 35
[er] 40 45 50 55                                             [err] 82    EP
0 396 083 B1 13 A method for the production of a pharmaceutical composition
comprising mixing a compound of formula I as defined in claim 1 with a
pharmaceutically acceptable carrier. 14. Use of a compound of any of claims
1-12 for the preparation of a pharmaceutical composition for the 5
treatment of allergy or inflammation. Claims for the following Contracting
State: GR 1. A compound having the structural formula 10 



A    B 20                             [err] or a pharmaceutically
acceptable salt or solvate thereof, wherein: R represents an N-oxide
heterocyclic group of the formula (i), (ii), (iii) or (iv) 35 [err] 45
or R represents a straight or branched [err] alkyl group substituted with a
heterocyclic N-oxide group of the formula (i), (ii), (iii) or (iv) above;
one of a, b, c and d represents N or [err] where R12 is e[rr]where n is 1
to 3, and the remaining a, b, c and d groups are CH, which remaining a, b,
c and d groups optionally may be substituted with R1 or R2; 50
[err] may be the same or different and each independently represents halo,
[err], p[err] where e is 1 or 2, [err] a straight or branched [err] alkenyl
group, containing at least one carbon to carbon double bond, a straight or
branched [err]alkynyl group, containing at least one carbon to carbon
triple bond or a straight or branched [err] alkyl group, which alkyl group
may be substituted with halo, -OR13 or -[err] and 55     which alkenyl
group may be substituted with halo,[err] [err] may be the same or different
and each independently represents H or any of the substituents of
[err]together may represent a saturated or unsaturated [err] carbocylic
ring fused to the benzene ring 83 *   C   L   M   S  *    EP 0 396 083 B1
[err] each independently represent [err], a straight or branched [err]
alkyl group or a e[rr] aryl group which alkyl or aryl group being
optionally substituted with [err]r -N- 



[err]and said aryl group also being optionally substituted with one or more
halo, straight or branched [err] alkyl, hydroxy, straight or branched e[rr]
alkoxy, phenoxy, [err] amino, straight or 5      branched [err] alkylamino,
straight or branched C, to [err] dialkylamino, -COOR[err] as defined below
or -NO2; in addition, [err] may be combined with [err] to represent = 0 or
= S and/or R7 may be combined with [err] to represent =0 or =S; [err]may be
the same or different and each is independently selected from H, halo, 10
[err] where e is 1 or 2, [err] -OCOR[err], straight or branched [err]
alkyl, [err]aryl group being optionally substituted with one or more halo,
straight or branched e[rr] alkyl, hydroxy, straight or branched [err]
alkoxy, phenoxy, [err]. amino, straight or branched [err] alkylamino,
straight or branched [err] dialkylamino, -COOR[err] as defined below or
-NO2aryl, straight or branched [err]alkenyl or straight 15     or branched
[err] alkynyl, which alkyl or alkenyl may be substituted with [err] and
which alkenyl may be substituted with [err] [err] represents H, straight or
branched [err] alkyl or [err] aryl group being optionally substituted with
one or more halo, straight or branched C, to [err] alkyl, hydroxy, straight
or branched [err] alkoxy, phenoxy, [err] amino, straight or branched C, to
[err] alkylamino, straight or branched 20     [err] dialkylamino,
-COOR'[err] as defined below or -NO2aryl; [err] represents straight or
branched [err] alkyl or [err]aryl group being optionally substituted with
one or more halo, straight or branched C, to [err] alkyl, hydroxy, straight
or branched [err] alkoxy, phenoxy, [err], amino, straight or branched [err]
alkylamino, straight or branched [err] dialkylamino, -COOR[err] as defined
below or [err]2aryl; 25         [err] represents H or straight or branched
[err] alkyl; X represents N, CH or C; when X represents C, an optional
double bond indicated by the dotted lines to carbon atom 11 is present, and
when X is N or CH, the double bond is absent; the dotted line between
carbon atoms 5 and 6 represents an optional double bond, such that when 30
a double bond is present, A and B each independently represent -R13, halo,
-OR'4, -OC(O)R13 or 



-OC02R'4 and when no double bond is present between carbon atoms 5 and 6, A
and B each independently represent H2, -(OR14)2, [H and halo], dihalo,
[straight or branched C, to C20 alkyl and H], (straight or branched C, to
C20 alkyl)2, [-H and -OC(O)R'3], [H and -OR13], = 0, [aryl and H], = NOR'5
or -0-(CH2),-O- where p is 2, 3 or 4 and R'3, CO to C,5 aryl group being
optionally substituted with one 35     or more halo, straight or branched
C, to C20 alkyl, hydroxy, straight or branched C1 to 02o alkoxy, phenoxy,
CF3, amino, straight or branched Ci to C2o alkylamino, straight or branched
C, to Q2o dialkylamino, -COOR'5 as defined below or -NO2aryl and straight
or branched Ci to 02o alkyl; and Z represents = 0. 4o  2. A compound of
claim 1 wherein the double bond between carbon atoms 5 and 6 is absent 3 A
compound of claim 1 wherein the double bond between carbons atoms 5 and 6
is present. 4. A compound of any of claims 1-3 wherein R5 and Rr are H and
R7 and R8 each independently 45     represents H or alkyl as defined in
claim 1. 5. A compound of any of claims 1-4 wherein R' and R2 each
independently represents H, alkyl, OR13, NR'32 or halo as defined in claim
1. 5o  6  A compound of any of claims 1-5 wherein R3 and R4 each
independently represents H, alkyl, OR13, NR132 or halo as defined in claim
1. 7. A compound of any of claims 1-8 wherein X represents C and the dotted
line thereto is a double bond. 55  8. A compound of any of claims 1-6
wherein X represents CH and the double bond indicated by the dotted lines
thereto is absent. 84                        mini 111111 11111 l! H liii *
C   L  N   S *    EP 0 396 083 B1 9. A compound of any of claims 1-6
wherein X represents N and the double bond indicated by the dotted lines
thereto is absent. 10. A compound of any of claims 1-9 wherein R represents



5 70 [err] 0 15 wherein each of [err] independently represents H. alkyl,
halo, OR'3 or N(R13)2 as defined in claim 1. 11. A compound of any of
claims 1-10 wherein R represents 20 26 30 35 40 45 50 55    EP 0 396 083 B1
12. A compound which is: 5 10 15 20 26 30 35 



40 45 50 55    EP 0396083 B1 10 15                               [err] 20
35 40 45 50                                0 55 87    EP 0 396 083 B1 5
[err] 10 15 25 30 35 40 



45 50 55    EP 0 396 083 B1 CH3 [err] 10 1 20
[err] 25 35 40 45 50 55 89    EP 0 396 083 B1 10 15 20 25 or 



30 40 45 50                                   N 55    EP 0 396 083 B1 13. A
method for the manufacture of a pharmaceutical composition comprising
mixing a compound of formula I as defined in claim 1 with a
pharmaceutically acceptable carrier. 14. Use of a compound of any of claims
1-12 for the preparation of a pharmaceutical composition for the 5
treatment of allergy or inflammation. 15. A process for producing a
compound having structural formula I as defined in claim 1 comprising the
steps of: a) reacting a compound of formula 11 below with a compound of
formula RCOOH in the presence of 10       a coupling agent to produce a
compound of formula I A    B 20
I; 26 N H 30 b) reacting a compound of formula 11 with a compound of
formula lllin the presence of base to produce compounds of structural
formula I 35                                A        B 40 45
[err] 



N 50 wherein L designates a leaving group; or 55    EP 0 396 083 B1 c)
reacting a compound of formula IV with an oxidizing agent to form a
compound of formula I A    B 5 3 10
[err] 15 20                                         [err] wherein [err]
represents 25 (i)             [err] 35 Patentanspruliche PatentansprUche
fUr folgende Vertragsstaaten: AT, BE, CH, DE, DKC, FR, GB, IT, LI, LU, NL,
SE 1. Verbindung mit der Strukturformel 40 AB RId
Rs 50 Rs,  e#   _R7 RS6t79wwzR8 



55                                           N Z    91 92
.|1iil1ii ll  ll l1i    EP 0 396 083 B1 oder ein pharmazoutisch annehmbares
Salz odor Solvat derselben, worin: R    eine heterocyclische N-Oxidgruppe
der Formel (i), (ii), (iii) odor (iv) darstellt N\N NA        A    oder
A  I -             rALJ   -1-at)rIt/\) odor 16                          G
ino gorade odor verzweigte Ci,- bis C2o-Alkylgruppo darstolit, die mit
elnor heterocyclischen N-Oxidgruppe der vorstohondon Formel (I), (ii),
(iii) odor (iv) substituiert ist, olnos von a, b, c und d N odor HR12
darstoilt, worin R12 0, -OHs odor -(OHa)- .002 H ist, worin n I bis 3 ist,
und die rostlichon Gruppen a, b, c und d OH 20
sind, woboi die rostlichon Gruppen a, b, c und d gogobonenfalls mit R' odor
Ft2 substituiert soin konnen, Ri' und B2        gloich odor vorschioden
soin konnon und jewoils unabhangig Halogen, -OFa, -OR13, -COB13, -SR13,
-S(O).R14, wormn o 1 odor 2 ist, -N(R13)k, NOg, -00(0)- R13, -C02B13, -0002
R14,oine gorade odor vorzweigto 02- bis 0l2-Alkonyl- 28
gruppo, die wonigstens Gino Kohlenstoff-Kohlenstoff-Doppelbindung enthalt,
Gino gorade odor verzwoigte 02- bis Ci 2-Alkinyigruppo, die wonigstons Gino
Kohlenstoff-Kohlenstoff-Droifachbindung enthalt, odor eino gorade odor ver-
zwoigto Ci - bis 02o-Alkylgruppo bodouton, woboi die Alkyigruppo durch
Halogen, -OR13 odor -C02B13 substituiert soin kann und die Alkonyigruppo 30
~~~~~~~durch Halogen, -OR14 odor -002 R13 substituiert sein kann, 



R35 und R4'       gloich odor verschiodon soin kann und jowoils unabhangig
H odor irgendoinen dor Substituonton von B' und B2 bodoutot, odor R3 und R4
zusammon omnen gosittigton odor ungesattigten, carbocyclischen, an don
Bonzolring konden- sierten 05-07-Ring darstellen konnen, 9s        R5, R6,
ein          e gerade oder verzweigte Ci- bis O2dr Mkylgruppo odor oeno Cs-
bis Cir-Arydgruppe bedeuton, wobel die Alkyl- odor Aryigruppe
gegobenonfalls mit -OR13, -SR13 odor -N(R13)2 substituiort ist, und die
Aryigruppe obonfalls gogobenonfalls durch Gin odor mohroro Halogen, gerades
od  vorzwoigtos Ci - bis d2c-Alkyl, Hydroxy, gorades odor verzwoig- 40
tos Ci - bis 02o-Alkoxy, Phonoxy, OF3, Amino, gorados oder vorzwoigtos Ci-
bis 02o-Alkylamino, gorades odor verzweigtos Ci - bis 02o-Dialkylamino,
nach- stehond definiertos -COkORn   odor -NO2 substituiert lst, Rs
aul~erdom. mit R6 veroinigt werdon kann, urn =O0 odor = S darzustollon,
und/odor R7 mit R3 veroinigt worden kann, urn = 0 odor = S darzustollon, 45
R9t B'0 und RB'   gleich oder verschieden sein k6nnen und jeweils
unabhangig aus H. Halogen, -CF3, -OR13, -C(O)R'R13-R'3, SS(O)R"4, worin e 1
oder 2 istlt, -N(R032, -NO2. -C02B133, -OC02R14, -000R'3, gerades oder
verzweigtes Ci- bis C20-Alkyl, einor Cs- bis Cis-Arylgruppo, die
gogobononfalls durch emn odor mehroro Halogen, gerades oder verzweigtes C1-
bis 20-Alkyl, Hydroxy, gerades oder s0                          vorzwoigtes
Cif - bis C2o-Alkoxy, Phonoxy, OF3, Amino, gerades odor ver- zwoigtes C, -
bis 020-Alkylarnino, gorados odor vorzwoigtos Ci - bis 02o- Dialkylamino,
nachstohend dofiniertos -C00R'9 odor NO2 substituiort soin kann, gorados
odor vorzwoigtos 02- bis Ci 2-Alkonyl odor gorados odor vorzweigtes C2- bis
Ci2-Alkinyl, wobe Alkyl oder Alkoenyl durch -OR'3, -SR'3 55
oder -N(B13)2 substituiert sen  konnen  und Alkonyl durch OR1' oder SR'
substituiert sein kann, 195  Rs, W, R7 undR8   H, gorados odor verzwoigtos
Ci - bis C20-Alkyl oder eine Cs- bis Ci s- Arylgruppe darstollt, die
gegebonenfalls durch ein odor mehrere Halogen, 



93                      11111111111111    EP 0 396 083 B1 gerades oder
verzweigtes Ci - bis C2o-Alkyl, Hydroxy, gerades oder verzweig- tes Ci- bis
C2o-Alkoxy, Phenoxy, CF3, Amino, gerades oder verzweigtes C1- bis
C2o-Alkylamino, gerades oder verzweigtes Ci- bis C2o-Dialkylamino, nach-
stehend definiertes -COOR15 odor NO2 substituiert sein kann, 5        R14
gerades oder verzweigtes Ci- bis C2o-Alkyl oder eine C6- bis Cis-Arylgruppe
darstellt, die gogebenenfalls durch ein oder mehrere Halogen, gerades odor
verzweigtes C,- bis C20-Alkyl, Hydroxy, gerades oder verzweigtes Ci- bis
C2o-Alkoxy, Phenoxy, CF3, Amino, gerades oder verzweigtes Ci- bis C20-
Alkylamino, gerades oder verzweigtes Ci- bis C2o-Dialkylamino, nachstehend
10                          definiertes -COOR15 oder NO2 substituiert sein
kann, R'5               Wasserstoff oder gerades odor verzweigtes C, bis
Cn2-Alkyl darstellt, X                  N, CH odor C darstellt, wenn X C
darstelit, eine wahifreie, durch die gepunkteten Union zu Kohlenstoffatom
11 angezeigte Doppelbindung vorhanden ist, und wenn X N oder CH ist, die
Doppelbindung fohit, is     die gopunktete Linie zwischen don
Kohlenstoffatomen 5 und 6 eine wahifreie Doppelbindung darstellt, so daB
wenn eine Doppelbindung vorhanden ist, A und B jeweils unabhangig -R'3,
Halogen, -OR14, -OC(O)R13 oder -OC02R14 darstellen, und wenn keine
Doppelbindung zwischen den Kohlenstoffatomen 5 und 6 vorhanden ist, A und B
jeweils unabhangig H2, -(OR14)2, [H und Halogen], Dihalogen, [gerades oder
verzweigtes C, - bis C2a-Alkyl und H], (gerades oder verzweigtes Ci - bis
C2o-Alkyl)2, [-H und -OC- '  20       (O)R'3], [H und -OR13], = 0, [Aryl
und H], = NOR15 oder -O-(CH2),rO- bedouten, worin p 2, 3 oder 4 und R'3
eine Cs- bis Cms-Arylgruppe, die gegobenenfalls durch ein oder mehrere
Halogen, gerades oder verzweigtes Ci- bis C2o-Alkyl, Hydroxy, gerades oder
vorzweigtes C1- bis C2o-Alkoxy, Phenoxy, CF3, Amino, gerades oder
verzweigtes C1 - bis C20-Alkylamino, gerades odor verzweigtes C1 - bis C2o-



Dialkylamino, nachstehend definiertes -COOR'5 oder NO2 substituiert sein
kann, und gerades oder 25     verzweigtes C, - bis C2o-Alkyl ist und Z = 0
darstellt. 2. Verbindung von Anspruch 1, worin die Doppelbindung zwischen
den Kohlenstoffatomen 5 und 6 fehit. 9  Verbindung von Anspruch 1, worin
die Doppolbindung zwischen den Kohlenstoffatomen 5 und 6 K    30
vorhanden ist. 4. Verbindung oines Anspruchs 1-3, worin R5 und R6 H sind
und R7 und Rs jeweils unabhangig H oder in Anspruch 1 deflniertes Alkyl
darstellen. 35  5. Verbindung eines Anspruchs 1-4, worin R1 und R2 jeweils
unabhangig H, Alkyl, OR13, NR132 oder Halogen wie in Anspruch 1 definiert
darstellen. 6. Verbindung eines Anspruchs 1-5, worin R3 und R4 jeweils
unabhingig H. Alkyl, OR13, N1'32 odor Halogen wie in Anspruch 1 definiert
darstellen. 40 7. Verbindung eines der Ansprache 1-6, worin X C darstellt
und die gepunktete Linie dahin eine Doppelbindung ist. a  Verbindung eines
der AnsprUche 1-6, worin X CH darstollt und die durch die gepunkteten
Linion dahin 48     angezeigte Doppelbindung fehit. 9. Verbindung elnes der
AnsprUche 1-6, worn X N darstellt und die durch die gepunktoten Linierl
dahin angezeigte Doppelbindung fehit. 50 55    EP 0396083 B1 10. Verbindung
eines der AnsprUche 1-9, worin R 5 10
Q darstelit, worin R9 und RIO jeweils unabhAngig H, Alkyl, Halogen, OR13
oder N(R'3)2 wie in Anspruch 1 



darstellen. 75 11. Verbindung eines der AnsprUche I-10, worin R 20 26
darstellt. so  12. Verbindung, die 435 40 45
0 50 55    EP 0 396 083 Bi 10 15                            0 ~20 25 a 30
1 N+.o.O 35 40 48 50~~~~~ 55 96 



EP 0 396 083 B1 10 ,C~~~~~~~~~I 15                         N is
NN+-m. 20 25 30o 35 CH3 ,, 40 45 50~~0 97      1 1111111* * C    EP 0 396
083 B1 CH3,                  elC 5 10 15 oN+.-bT K20 



20           ~~~~~(CHa83c 25 a)  30 O K 35 40 46 0 50
1  t 55    EP 0 396 083 Bi 10 0~~~01 15 cI3 20 25 K)  30 oder 40 45 500
N+--O' ist. 56 



1. Pharmazeutische Zusammensetzung, umfassend sine Verbindung der in
Anspruch 1 definierten Formel I in Kombination mit einem pharmazeutisch
annehmbaren TrAger. 99,,,, ,,,Ad ,, lRe    EP 0 396 083 B1 14. Verbindung
der in den AnsprUchen 1 bis 12 definierten Formel I zur Verwendung beim
Behandeln von Allergie. 15 Verbindung der in den AnsprUchen 1 bis 12
definierten Formel I zur Verwendung beim Behandeln einer 6      EntzOndung.
16. Verwendung einer Verbindung eines der AnsprUche 1-12 zur Herstellung
einer pharmazeutischen Zusammensetzung zur Behandlung von Allergie oder
einer EntzUndung. 70  17. Verfahren zum Herstellen einer Verbindung mit der
in Anspruch 1 definierten Strukturformel, das die Schritte des a) Umsetzens
einer Verbindung der nachstehenden Formel II mit einer Verbindung der
Formel RCOOH in Anwesenheit eines Kupplungsmittels unter Herstellen einer
Verbindung der Formel I 15                                          B 20 R2
1 \X--R R4 + RCOOH -                                             I; 25
Rs-' NN                II R6.-...-R N v  30
I .H b) Umsetzens einer Verbindung der Formel II mit einer Verbindung der
Formel III in Anwesenheit 35        elner Base unter Herstellen von
Verbindungen der Strukturformel I A  B 



4  t-- R4 + RC(O)L -                  r 45 R6-C 50
N H 55        worin L eine Abgangsgruppe darstelit, oder c) Umsetzen einer
Verbindung der Formel IV mit einem  Oxidationsmittel unter Bilden einer
Verbindung der Formel I 100                                  . u. lul N
EP 0 396 083 B1 A    H1 5                RI
R3~~~~~~I d~~~~~ R2                                      R               I
10                             bx "{5_ ART Iv "6 v-R8 K)    20        worin
Ra RI             Ro               Ro nN -l        N
c  er 3 90                                    OD) (a)           6()
(iV) darstellt, umfaSt. 35 PatentansprUche fOr folgendeh Vertragsstaat: ES
1. Verfahren zum Herstellen einer Verbindung mit der Strukturformel I 



40                                       A8 Rt,, d-Rx
3 RI~~~~~~~~~~~~ 50                           Rs 55 Z 101 I I     1
1111111111111 11111111111    EP 0 396 083 B1 oder ein pharmazeutisch
annehmbares Salz oder Solvat derselben, worin: R    eine heterocyclische
N-Oxidgruppe der Formel (i), (ii), (iii) oder (iv) darstellt R'           a
0           ~R9   0            R9    0 oderzo   \1j~NN               T
oder 10                       R~~~~~~~~~~~10              IR11R1 odor 15
R                 eine gerade oder verzweigte Ci- bis C20-Alkylgruppe
darstellt, die mit einer heterocyclischen N-Oxidgruppe der vorstehenden
Formal (i), (ii), (iii) oder (iv) substituiert ist, eines von a, b, c und d
N oder NR'2 darstellt, worin R12 0, -CH3 odor -(CH2)- nCO2H ist, worin n 1
bis 3 ist, und die restlichen Gruppen a, b, c und d CH 20
sind, wobel die restlichen Gruppen a, b, c und d gegebenenfalls mit R' odor
R2 substitulert sein k6nnen, RI und R2         gleich odor verschieden sein
k6nnen und jeweils unabhangig Halogen, -CF3, -OR13, -COR'3, -SRI3,
-S(O).R14, worin e 1 odor 2 ist, -N(R13)2, NO2, -OC(O)- R13, -C02R13,
-0C02R14,eine gerade oder verzweigto C2- bis C12-Alkenyl- 



26                           gruppe, die wenigstens eine
Kohlenstoff-Kohlenstoff-Doppelbindung enthalt, eine gerade odor verzweigte
C2- bis C12-Alkinylgruppe, die wenigstens elne
Kohlenstoff-Kohlenstoff-Dreifachbindung enthait, odor oine gerade oder ver-
zweigte C,- bis C2o-Alkylgruppe bedeuten, wobel die Alkylgruppe durch
Halogen, -OR13 odor -C02R13 substituiert sein kann und die Alkenylgruppe 30
durch Halogen, -OR14 oder -C021R13 substituiert sein kann, R3 und R4
gleich oder verschieden sein kann und jeweils unabhangig H oder irgendeinen
der Substituenten von RI und R2 bedeutet, oder R3 und R4 zusammen einen
gesattigten oder ungesattigten, carbocyclischen, an den Benzolring konden-
sierten Cs-C7-Ring darstellen k6nnen, 36        R5, R6, R7 und R3   jeweils
unabhangig H, -CF3, eine gerade oder verzweigte Cj- bis Ceo- Alkylgruppe
oder eine Cr- bis Cis-Arylgruppe bedouten, wobei die Alkyl- odor Arylgruppe
gegebenenfalls mit -OR13, -SR13 oder -N(R'3)2 substituiert ist, und die
Arylgruppe ebenfalls gegebenenfalls durch ein oder mehrere Halogen, gerades
odor verzweigtes C,- bis C2O-Alkyl, Hydroxy, gerades oder verzweig- 40
tes C,- bis C2o-Alkoxy, Phenoxy, CF3, Amino, gerades oder verzweigtes C,-
bis C2o-Alkylamino, gerades oder verzweigtes Cj- bis C2n-Dialkylamino,
nach- stehend definiertes -COOR'5 oder -NO2 substituiert ist, R5
auferdem  mit R6 vereinigt worden kann, um  =0 oder =S darzustellen,
und/oder R7 mit R8 vereinigt werden kann, um = 0 oder = S darzustellen, 45
Rs, RIO und R11    gleich oder verschieden sein konnen und jeweils
unabhlngig aus H, Halogen, -CF3. -OR13, -C(O)R13, -SR13, -S(O),R14, worin a
1 oder 2 ist, -N(R'3)2, -NO2, -CO2R'3, -OC02R'4, -OCOR'3, gerades oder
verzweigtes C,- bis C2o-Alkyl, einer C6- bis C5s-Arylgruppe, die
gegebenenfalls durch ein oder mehrere Halogen, gerades oder verzweigtes C,
- bis C2o-Alkyl, Hydroxy, gerades odor 50
verzweigtes C,- bis C2o-Alkoxy, Phenoxy, CF3, Amino, gerades odor ver-
zweigtes Cj- bis C20-Alkylamino, gerades oder verzweigtes Ci- bis C20-
Dialkylamino, nachstehend definiertes -C00R15 oder NO2 substituiert sein 



kann, gerades oder verzweigtes C2- bis C 2-Alkenyl oder gerades odor
verzweigtes C2- bis C12-Alkinyl, wobei Alkyl oder Alkenyl durch -OR13,
-SR13 55                           oder -N(R'3)2 substituiert sein konnen
und Alkenyl durch OR14 oder SR'4 substituiert sean kann, R13
H, gerades oder verzweigtes Ci - bis C2o-Alkyl oder sine C6- bis Ci s-
Arylgruppe darstelt, die gegebenenfalls durch ein odor mehrere Halogen, 102
1I~lllll 1    EP 0 396 083 B1 gerades oder verzweigtes C, - bis C2o-Alkyl,
Hydroxy, gerades oder verzweig- tes C1 - bis C2o-Alkoxy, Phenoxy, CF3,
Amino, gerades oder verzweigtes C, - bis C2o-Alkylamino, gerades oder
verzweigtes C1 - bis C2o-Dialkylamino, nach- stehend definiertes -COOR'5
oder NO2 substituiert sein kann, 5        R'4                gerades oder
verzweigtes C, - bis C2o-Alkyl oder eine Cs- bis C1 s-Arylgruppe darstelit,
die gegebenenfalls durch ein oder mehrere Halogen, gerades oder verzweigtes
C,- bis C2o-Alkyl, Hydroxy, gerades oder verzweigtes C,- bis C20-Alkoxy,
Phenoxy, CF3, Amino, gerades oder verzweigtes C1- bis C20- Alkylamino,
gerades odor verzweigtes C1- bis C2o-Dialkylamino, nachstehend 10
definiertes -COOR'5 oder NO2 substituiert sein kann, R's
Wasserstoff oder gerades oder verzweigtes C, bis C2c-Alkyl darstellt, X
N, CH oder C darstellt, wenn X C darstellt, elne wahifreje, durch die
gepunkteten Linien zu Kohlenstoffatom 11 angezeigte Doppelbindung vorhanden
ist, und wenn X N oder CH ist, die Doppelbindung fehit, 15     die
gepunktete Linie zwischen den Kohlenstoffatomen 5 und 6 elne wahifrele
Doppelbindung darstellt, so daB wenn eine Doppelbindung vorhanden ist, A
und B jeweils unabhangig -R1'3, Halogen, -OR14, -OC(O)R'3 oder -OCO2R14
darstellen, und wenn keine Doppelbindung zwischen den Kohlenstoffatomen 



5 und 6 vorhanden ist, A und B jeweils unabhangig H2, -(OR14)2, [H und
Halogen], Dihalogen, [gerades oder verzweigtes C1 - bis C2o-Alkyl und H],
(gerades oder verzweigtes Ci - bis C2o-Alkyl)2, [-H und -OC- 20
(O)R13], [H und -OR13], =0, [Aryl und H], = NOR15 odor -O-(CH2)p-O-
bedeuten, worin p 2, 3 odor 4 und R'3 eine Cs- bis Cis-Arylgruppe, die
gegebenenfalls durch ein oder mehrere Halogen, gerades oder verzweigtes C0-
bis C2o-Alkyl, Hydroxy, gerades oder verzweigtes C,- bis C2o-Alkoxy,
Phenoxy, CFs, Amino, gerades oder verzweigtes C1- bis C2o-Alkylamino,
gerades oder verzweigtes C, - bis C2o- Dialkylamino, nachstehend
definiertes -COOR15 oder NO2 substituiert sein kann, und gerades oder 25
verzweigtes C, - bis C2o-Alkyl ist und Z = 0 darstellt, das die Schritte
des a) Umsetzens einer Verbindung der nachstehenden Formel II mit einer
Verbindung der Formel RCOOH in Anwesenheit eines Kupplungsmittels unter
Herstellen einer Verbindung der Formel I A    B 2    30 R2-
XJ1R4 + RCOOH -I; 40                        Rs           ARZI N I 45
.                 _ b) Umsetzens einer Verbindung der Formel II mit einer
Verbindung der Formel IlIl in Anwesenheit einer Base unter Herstellen von
Verbindungen der Strukturformel I s0 b5    EP 0 396 083 Bi A    B 2- 1-~-R4
+ RC(O)L -----  I 10                                                      I



Rs r'0 RF7 RsyR8 5                             ~~~~~N IS~~~~~~~~~I H worin
L eine Abgangsgruppe darstellt, oder J   20          c) Umsetzen einer
Verbindung der Formel IV mit einem  Oxidationsmittel unter Bilden einer
Verbindung der Formel I A, 25 so0i   '~R4
- Rs.< _ 2R7 1 35                                              Rs I N 40
worin Ra RI                                                        W 50
IL                             ~~~~~~~~oder Rio             A(ll)
)                     V) 6S         darstellt, umfaBt. 2. Verfahren von
Anspruch 1, wobei die Doppelbindung zwischen den Kohlenstoffatomen 5 und B
fehit.    EP 0 396 083 B1 3. Verfahren von Anspruch 1, wobei die
Doppelbindung zwischen den Kohlenstoffatomen 5 und 6 vorhanden ist. 4.
Verfahren elnes Anspruchs 1-3,: wobei R5 und R6 H sind und R7 und R8
jeweils unabhangig H oder in 



5      Anspruch 1 definiertes Alkyl darstellen. 5. Verfahren eines
Anspruchs 1-4, wobei RI und R2 jeweils unabhingig H, Alkyl, OR13, NR'32
oder Halogen wie in Anspruch 1 definiert darstellen. 10  6. Verfahren eines
Anspruchs 1-5, wobel R3 und R4 jeweils unabhfngig H, Alkyl, ORt3, NR'32
oder Halogen wie in Anspruch 1 definiert darstellen. 7. Verfahren elnes der
Anspr(che 1-6, wobei X C darstellt und die gepunktete Linie dahin eine
Doppelbindung ist. 16 &  Verfahren elnes der AnsprOche 1-6, wobei X CH
darstellt und die durch die gepunkteten Linien dahin angezeigte
Doppelbindung fehit. 9. Verfahren eines der AnsprOche 1-6, wobei X N
darstellt und die durch die gepunkteten Linien dahin 20     angezeigte
Doppelbindung fehit. 10. Verfahren eines der AnsprUche 1-9, wobel R 26 Rg
m          Rio 30 0 darstellt, worin R9 und R10 jeweils unabhangig H,
Alkyl, Halogen, OR13 oder N(R13)2 wie in Anspruch 1 35     darstellen. 11.
Verfahren elnes der Anspriche 1-10, wobei R 40 45 darstellt. 50 55 105
I IIIlIj 111111 HliE 11111 111IN * C   L   M   S  



EP 0 396 083 Bi 12. Verfahren nach Anspruch 1 zur Herstellung einer
Verbindung, die 5 10 15 K20 26 30 40 45 50 55    EP 0 396 083 B1 5 10 -N-
20                             0 25 wN+P-' 20 K 25
'< lEN+-o' 



35 40                         N N 45                               N 50
N+tP.O' 65    EP 0 396 083 B1 I F N~~~~N.P 10
C 40 45 50 65 108                         {1111111 111111 11111 1111 1111 :
*    C    L    Mt    S    EP 0 396 083 B1 CH3,C 10 0 K> 20 N~ 9ND 



25 35 40                                L        O        C I 45 N~ 50 55
109                  1        111111 11111 11111 111 *  C  L        S    EP
0 396 083 Bi 6 10 *,0                 01C3 16 25 AN"O    oder 40~~~~~ so
toN1 55  1& Verfahren zur Herstellung elner pharmazeutischen
Zusammensetzung, welches das Mischen einer Verbindung der in Anspruch 1
definierten Formel I mit einem pharmazeutisch annehmbaren TrAger umfaSt.
110                ._._.......  ll-    



EP 0 396 083 B1 14. Verwendung einer Verbindung eines der Ansprliche 1-12
zur Herstellung einer pharmazeutischen Zusammensetzung zur Behandlung von
Allergie odor elner EntzUndung. Patentanspriche fUr folgenden
Vertragsstaat: GR 5 1. Verbindung mit der Strukturformel AB 10
R YS R7 20                               R-  S ~RS 28 odor ein
pharmazoutisch annehmbares Salz oder Solvat derselben, worn: R    eine
heterocyclische N-Oxidgruppe der Formel (i), (ii), (iii) oder (iv)
darstellt 90 30                        no9            A     0           A'
0               RS    0 RA10  AN  R10              A11t  A10      -
R0        R1 r i'  NO) rE)                                            Nx 40
oder R                  eine gerade oder verzweigto Ci- bis C2o-Alkylgruppe
darstellt, die mit einer heterocyclischen N-Oxidgruppe der vorstehenden
Formel (i), (ii), (iii) oder (iv) substituiert ist, eines von a, b, c und d
N oder NR'2 darstellt, worin R12 0. -CH9 odor -(CH2)- 4s
nCO2H ist, worin n 1 bis 3 ist, und die restlichen Gruppen a, b, c und d CH
sind, wobei die restlichen Gruppen a, b, c und d gogebenenfalls mit RI odor
R2 substituiert sein k6nnen, R1 und R2          gleich oder verschieden
sein konnen und jeweils unabh~ngig Halogen, -CF3, -OR13, -COR13, -SR13,
-S(O).R'4, worin a 1 oder 2 ist, -N(Rl3)2, NO2, -OC(O)- 50
R13, -C02RI3, -OCO2R14,eine gerade oder verzweigte C2- bis C12-Alkenyl- 



gruppe, die wenigstens eine Kohlenstoff-Kohlenstoff-Doppelbindung enthilt,
eine gerade oder verzweigto C2- bis C12-Alkinylgruppe, die wenigstens eine
Kohlenstoff-Kohlonstoff-Dreifachbindung enthalt, oder eine gerade odor ver-
zweigto C1- bis C2o-Alkylgruppe bedeuten, wobel die Alkylgruppe durch 55
Halogen, -OR'3 odor -CO2R13 substituiert soin kann und die Alkenylgruppe
durch Halogen, -OR14 oder -C021R13 substitulert sein kann, R3 und R4
gleich oder verschieden sein kann und jeweils unabhangig H oder irgendeinen
der Substituenten von R' und R2 bodeutet, odor R3 und R4 zusammen einen 111
I 1111111 111111 11111 11111  111111 *   C   L   M   S*  *    EP 0 396 083
BI gesattigten oder ungesattigten, carbocyclischen, an den Benzolring
konden- sierten C5-C7-Ring darstellen kbnnen, R5, Rs, R7 und R8   jeweils
unabhangig H, -CF3, eine gerade oder verzweigte Ci- bis C20- Alkylgruppe
oder eine C6- bis Ci5 -Arylgruppe bedeuten, wobei die Alkyl- oder 5
Arylgruppe gegebenenfalls mit -OR13, -SR13 odor -N(R13)2 substituiert ist,
und die Arylgruppe ebenfalls gegebenenfalls durch ein oder mehrere Halogen,
gerades oder verzweigtes Ci - bis C20-Alkyl, Hydroxy, gerades oder
verzweig- tes C1- bis C2o-Alkoxy, Phenoxy, CF3, Amino, gerades oder
verzweigtes Ci- bis C2o-Alkylamino, gerades oder vorzweigtes Ci- bis
C2o-Dialkylamino, nach- 10                           stehend definiertes
-COOR'5 odor -NO2 substituiert ist, R5                 auBerdem  mit R6
vereinigt werden kann, um  =0 oder =S darzustellen, und/oder R7 mit Rs
vereinigt werden kann, um = 0 oder = S darzustellen, R9, R10 und R11
gleich oder verschieden sein k8nnen und jeweils unabhangig aus H, Halogen,
-CF3, -OR13, -C(O)R13, -SR13, -S(O)6R14, worin e 1 oder 2 ist, -N(R13)2,
-NO2, 



15                           -CO2R'3, -OC02R14, -OCOR13, gerades oder
verzweigtes Ci- bis C2o-Alkyl, einer C6- bis Cis-Arylgruppe, die
gagebenenfalls durch ein odor mehrere Halogen, gerades oder verzweigtes Ci-
bis C2o-Alkyl, Hydroxy, gerades oder verzweigtes Ci- bis C20-Alkoxy,
Phenoxy, CFa, Amino, gerades oder ver- zweigtes Ci- bis C2o-Alkylamino,
gerades odor verzweigtes Ci- bis C2o- 20
Dialkylamino, nachstehend definiertes -COOR'5 oder NO2 substituiert sein
kann, gerades oder verzweigtes C2- bis C1 2-Alkenyl oder gerades oder
verzweigtes C2- bis C12-Alkinyl, wobei Alkyl oder Alkenyl durch -OR13,
-SR'3 oder -N(R13)2 substituiert sein k6nnen und Alkenyl durch OR14 odor
SR14 substituiert sein kann, 2s        R13                H, gerades oder
verzweigtes Ci - bis C2o-Alkyl oder eine C6- bis Ci s- Arylgruppe
darstellt, die gegebenenfalls durch ein oder mehrere Halogen, gerades oder
verzweigtes Ci - bis C2o-Alkyi, Hydroxy, gerades oder verzweig- tes C,- bis
C2o-Alkoxy, Phenoxy, CF3, Amino, gerades oder verzweigtes Ci- bis
C2o-Alkylamino, gerades oder verzweigtes Ci- bis C2o-Dialkylamino, nach- 30
stehend definiertes -COOR'5 oder NO2 substituiert sein kann, R14
gerades oder verzweigtes Ci- bis C2o-Alkyl oder eine C6- bis Cis-Arylgruppe
darstellt, die gegebenenfalls durch emn oder mehrere Halogen, gerades odor
verzweigtes Ci- bis C2o-Alkyl, Hydroxy, gerades oder verzweigtes C,- bis
02o-Alkoxy, Phenoxy, CF3, Amino, gerades oder verzweigtes Ci- bis C20- 3S
Alkylamino, gerades oder verzweigtes Ci- bis 020-Dialkylamino, nachstehend
definiertes -COOR15 oder NO2 substituiert sein kann, R's
Wasserstoff oder gerades oder verzweigtes C1 bis C2o-Alkyl darstellt, X
N, CH oder C darstellt, wenn X C darstellt, eine wahifreie, durch die
gepunkteten Unien zu Kohlenstoffatom 11 angezeigte 40     Doppelbindung
vorhanden ist, und wenn X N odor CH ist, die Doppelbindung fehit, die
gepunktete Linie zwischen den Kohlenstoffatomen 5 und 6 oine wahifrele
Doppelbindung darstellt, so dag wenn elne Doppelbindung vorhanden ist, A
und B jeweils unabhangig -R13, Halogen, -OR14, 



-OC(O)R13 oder -0C02R14 darstellen, und wenn keine Doppelbindung zwischen
den Kohlenstoffatomen 5 und 6 vorhanden ist, A und B jeweils unabhangig H2,
-(OR14)2, [H und Halogen], Dihalogen, [gerades 45     oder verzweigtes Ci -
bis C2o-Alkyl und H], (gerades oder verzweigtes Ci - bis C20-Alkyl)2, (-H
und -OC- (O)R13], [H und -OR13], = 0, [Aryl und H), = NOR16 oder
-O-(CH2)p-O- bodeuten, worin p 2, 3 odor 4 und R'3 eine Cs- bis
Cis-Arylgruppe, die gegebenenfalls durch ein oder mehrore Halogen, gerades
odor verzweigtes Ci- bis C20-Aikyl, Hydroxy, gerades oder verzweigtes Ci-
bis C2o-Alkoxy, Phenoxy, CF3, Amino, gerades odor verzweigtes C1- bis
C2o-Alkylamino, gerades odor verzweigtes C,- bis C20- 60     Dialkylamino,
nachstehend definiertes -COOR'5 oder NO2 substituiert soin kann, und
gerades oder verzweigtes C, - bis C20-Alkyl ist und Z = 0 darstellt. 2.
Verbindung von Anspruch 1, worin die Doppelbindung zwischen den
Kohlenstoffatomen 5 und 6 fehft. 55  3  Verbindung von Anspruch 1, worin
die Doppelbindung zwischen den Kohlenstoffatomen 5 und 6 vorhanden ist. 112
|       |||.  || 111 |||||     111||| *   C   L   M   S   *    EP 0 396 083
BI1 4. Verbindung eines Anspruchs 1-3, worin R5 und Rl6 H sind und Fl7 und
R8 jeweils unabh~ngig H oder in Anspruch 1 definiertes Alkyl dlarstellen.
5.Verbindung eines Ansprch  i4nwr   RI und R2 jeweils unaibhgngig H, Alkyl,
OR13,N'2oe 5      Halogen wie in Anspruch 1 definiert darstellen. 6.
Verbindung elnes Anspruchs 1-5, worin R3 und R4, jeweils unabh~ngig H,
Alkyl, ORW3, NR'3 2 odor Halogen wie in Anspruch 1 definiert dlarstellen.
10 7. Verbindlung eines der Anspr~che 1-6, worin X C darstelit und die
gepunktete Linie dahin eine Doppelbindlung ist. & Verbindlung eines der
Anspr~1che 1-6, worin X CH darstellt und die durch die gepunkteten LUnien
dahin angezeigte Doppelbindung fehit. 



15 9. Verbindurng eines der AnsprUche 1-6, worin X N darstelit und die
durch die gepunkteten Unien dahin angezeigte Doppelbindung fehit. 10.
Verb~indung elnes der AnsprUche 1-9, worin R. K~20 25
R9-I R1 0 30     darstellt, worin Rs und RIO0 jeweils unabh~ngig H, Alkyl,
Halogen, OR13 odor N(R'3)2 wie in Anspruch 1 darstellen. 11. Verbindung
eines der Ansprache i -io, wormn R 35 400* 40 50~~~~~~ 55    EP 0 396 083
Bi 12. Verbindung, die 5 N<O 10 15 0                  N- K) 20 25 K 30 



36 40 45 s0 S5 114              j 1111111 111111 lilt111 III .II *    C
L   N    S    *    EP 0 396 083 B1 10 N 20                     f    9     ,
Ct0 26 N 30 wN-O 35 40 45                                      N 60
,S~ O 55    EP 0 396 083 B1 5                             FC 



10 20 28 a  30 0 35 CHae 40 45 50
+w0 55    EP 0 396 083 B1 v~.'  20                                  (CH 25
KJ  30                                                           0
'N 35 40 45 30 ~     ~         ~          ~                     N 60
*             I    ,N   +   O ' 65 117                           |  |||||||
||||||   | ! I   I    



EP 0 396 083 BI 6                     m      ~~~~~~~~~~~l 10
N Cl-b 25 or J30 oder 35 Z                   C<F~~~~~~~~~ 40 48 50
0 ist. 56 1. Pharmazeutische Zusammensetzung, umfassend eine Verbindung der
in Anspruch 1 definierten Formel I in Kombination mit elnem pharmazeutisch
annehmbaren Trager. 118                        |aplll tl    EP 0 396 083 B1
14. Verwendung einer Verbindung eines der Anspriche 1-12 zur Herstellung
einer pharmazeutischen Zusammensetzung zur Behandlung von Allergie oder
einer Entzkndung. 15. Verfahren zum Herstellen einer Verbindung mit der in
Anspruch 1 definierten Strukturformel, das die 5      Schritte des a)
Umsetzens elner Verbindung der nachstehenden Formel II mit einer Verbindung
der Formel RCOOH in Anwesenheit eines Kupplungsmittels unter Herstellen
einer Verbindung der Formel I 



10A 15             <R4 + RCOOH
I 20                         R5_ >-R7 II -N 25
H b) Umsetzens einer Verbindung der Formel II mit einer Verbindung der
Formel III in Anwesenheit einer Base unter Herstellen von Verbindungen der
Strukturformel I 30 A    B 35                     cXr- fR R2  ---pj4 +
RC(O)L -                  I 40 r   I R5-~~R 45
N worin L eine Abgangsgruppe darstellt, oder 50        C) Umsetzen einer
Verbindung der Formel IV mit einem  Oxidationsmittel unter Bilden einer
Verbindung der Formel I 65    EP 0 396 083 B1 A    B ~~~~~~~~R4 10 ~     ~
~        t_   AR    IV RG     --;-R N 



30FlF 10        wxinR darstel RV            R9mfR9 N  R7 A5  N 20
wor  R8 25                                                    -         j
oder - 55~~~~Y Ni   I1  R0RiRiR1 30 darstei1t, umfa|t. Revendicatlons 35
Revendlcatlons pour les Etats contractants suivants: AT, BE, CH, DE, Dr.,
FR, GB, IT, Li, LU, NJ, SE 1. Compos6 ayant la formule de structure 40 45 a
so                                 R                     R7 AR~~R 55 120
I111 1Ij        fl  ffl    EP 0 396 083 B1 ou son sel ou solvat acceptable
en pharmacie, oO: R repr6sente un groups heterocyclique de N-oxyde de la
formule (i), (ii), (iii) ou (iv) 5             99
9 0 



10~~~ 10                  R         R           R          R             R
R (4             (n)~               ~~~ (ii)                  (t) 15 ou
bien R repr6sente un groupe alkyle C1 a C20 droit ou ramifi6 substitu4 par
un groups N-oxyde h6terocyclique de la formule (i), (ii), (iii) ou (iv)
ci-dessus; I'un de a, b, c et d represente N ou NR12 oD R12 est O,-CH3 ou
-(CH2).CO2H oO n est 1 a 3, et les groupes a, b, c et d qui restent sont
CH, lesquels groupes a, b, c et d qui restent peuvent 20
facultativement Otre substitues par RI ou R2; R' et R2 peuvent etre
identiques ou differents et chacun represente ind6pendamment halo, -CF3,
-OR13, -COR13, -SR13, -S(O)8R'4 cO e est 1 ou 2, -N(R'3)2, N02,-OC(O)RI3,
-CO2R13, -OC02R'4, un groupe alkenyls C2 A C12, droit ou ramifie, contenant
au moins une double liaison carbons A carbons, un groups alkynyle 02 a C12,
droit ou ramifie, contenant au moins une triple liaison carbons A carbons
25     OU bien un groups alkyle Ci a 020, droit ou ramifie, lequel groups
alkyle pout 8tre substitue par halo, -OR13 OU -C02RI3 et lequel groupe
alkenyle pout etre substitu6 par halo, -OR"4 ou -CO2RI3; R3 et R4 peuvent
8tre identiques ou differents et chacun represente independamment H ou l'un
des substituants de R' et R2, ou R3 et R4 peuvent representer ensemble un
noyau carbocylique Cs5-C7 sature ou insature, fusionne au noyau benzene; 30
R5, R5, R7 et R3 representent chacun independamment H, -CFa, un groupe
alkyle C1 a C20, droit ou ramffie, ou bien un groupe aryle Cs a C15, lequel
groups alkyle ou aryle est facultativement substitu6 par -OR13, -SR13 Ou
-N(R'3)2 et ledit groups aryle 6tant 6galement facultativement substitu6
par un ou plusieurs halo, alkyle C0 a C2o droit ou ramifie, hydroxy, alcoxy
C, a C20 droit ou ramifie, ph6noxy, CF3, amino, alkylamino C, a 02o droit
ou ramifie, dialkylamino C, a C2o droit ou ramifi6, 36     -COOR15 tel que
ddfini ci-dessous ou -NO2; de plus, R5 peut etre combin6 a R5 pour
repr6senter  0 ou = S eVou R7 pout etre combln6 A R8 pour reprdsenter = 0
ou = S; Rs, R10 et RI' peuvent Otre identiques ou diff6rents et chacun est
ind6pendamment choisi parmi H, halo, -CF3, -OR'3, -C(O)R13, -SR13,
-S(O).R'4 0o e est 1 ou 2, -N(Rl3)2, -NO2, -CO2R13, -OCO2R'4, 



40     -OCOR13, alkyle C, a C2o droit ou ramifi6, aryle, le groups aryle C6
a Cis 6tant facultativement substitu6 par un plusieurs halo, alkyle Ci a
C20 droit ou ramifie, hydroxy, alcoxy C, a C20 droit ou ramifie, phenoxy,
CF3, amino, alkylamino C, a 02o droit ou ramifi6, dialkylamino C0 A C2o
droit ou ramifli, -COOR'5 tel que defini ci-dessous ou -NO2, alkenyle C2 a
C12 droit ou ramifi6 ou alkynyl C2 A C1 2 droit ou ramifie, lequel alkyle
ou alkenyle pout 8tre substitue par -OR13, -SR13 ou -N(R'3)2 et lequel 45
alk6nyle pout etre substitu6 par OR14 ou SR14; R13 represente H, alkyle C,
a C20 droit ou ramifi6 ou aryle, le groups aryle CO a COs 6tant
facultativement substitue par un ou plusieurs halo, alkyle Ci A C20 droit
ou ramifie, hydroxy, alcoxy C0 A C2o droit ou ramifie, phenoxy, CF3, amino,
alkylamino Ci a C20 droit ou ramifiE, dialkylamino Ci I C2o droit ou
ramifi6, -COOR15 tel que d6fini ci-dessous ou -N02; so         R14
represente alkyle C, a C20 droit ou ramifie ou aryle, le groups aryle Cs A
Cis Mtant facultativement substitue par un ou plusieurs halo, alkyle CI a
02o droit ou ramifie, hydroxy, alcoxy Ci & C20 droit ou ramifi6, phdnoxy,
CF3, amino, alkylamino C, a C20 droit ou ramifie, dialkylamino C, A C2o
droit ou ramifie, -COOR15 tel quo defini ci-dessous ou -NO2 R'5 represente
H ou alkyle Ci  C20 droit ou ramifie; 56         X repr6sente N, CH ou C;
quand X represente C, une double liaison facultative indiqude par les
lignes on pointIll4 vers l'atome de carbons 11 est pr6sente et quand X est
N ou CH, la double liaison est absente; la ligne en pointille entre les
atomes de carbons 5 et 6 represente une double liaison facultative 121
|l1ll tl1u    EP 0 396 083 B1 telle que lorsqu'il y a une double liaison, A
et B representent chacun independamment -R'3, halo, -OR14, -OC(O)R'3 ou
-OC02R14 et lorsqu'aucune double liaison n'est presente entre les atomes de
carbone 5 et 6, chacun de A et B repr6sente ind6pendamment H2, -(OR14)2, [H
et halo], dihalo, falkyle C, a C20 droit ou ramifi6 et H], (alkyle C, a C2o
droit ou ramifid)2, [-H et -OC(O)R13], CH et -OR13], = 0, 



a      [aryle et H], = NOR'5 ou -O-(CH2)p -0- oO p est 2, 3 ou 4 et R13,
aryle, le groupe aryle Cs a Cis facultativement substitue par un ou
plusieurs halo, alkyle Ci a C20 droit ou ramifie, hydroxy, alcoxy C, & C20
droit ou ramifi6, ph6noxy, CFs, amino, alkylamino C, A C20 droit ou
ramifie, dialkylamino Ci a C20 droit ou ramifi6, -COOR'5 tel que defini
ci-dessous ou -NO2 et alkyle Ci a 020 droit ou ramifie ; ot Z represente
=0. 10 2. Compose de la revendication 1, ob la double liaison entre les
atomes de carbone 5 et 6 est absente. 3  Compos6 de la revendication 1 ob
la double liaison entre les atomes de carbone 5 et 6 est presente. 15 4.
Compose selon l'une quelconque des revendications 1-3 oO R5 et R6 sont H et
R7 et R8 repr~sentent chacun independamment H ou alkyle tels que d6finis A
la revendication 1. 5. Compose selon l'une quelconque des revendications
1-4 ob RI et R2 representent chacun inddpendam- ment H, alkyle, OR'3, NR'32
ou halo tels quo d6finis & la revendication 1. 2o 6. Compose selon l'une
quelconque des revendications 1-5 ob R3 et R4 representent chacun inddpon-
damment H. alkyle, OR13, NR132 ou halo tels que definis a la revendication
1. 7. Compose selon l'une quelconque des revendications 1-6 ob X represente
C et la ligne en pointille est 2S     une double liaison. 8. Compose selon
l'une quelconque des revendications 1-6 ob X represente CH et la double
liaison indiquee par les lignes en pointille est absente. so  9. Compos6
selon l'une quelconque des revendications 1-6 ob X reprdsente N et la
double liaison indiquee par les lignes en pointille est absente. 10.
Compose selon l'une quelconque des revendications 1-9 ob R represents: 35 R
9                R10 40 N 0 45       o0t chacun de R9 et RI0 repr6sente
ind6pendamment H, alkyle, halo, OR13 ou N(R13)2 tels quo 



ddfinis a la revendication 1. 11. Compos6 selon l'une quelconque des
revendications 1-10 ou R repr6sente: 50 55 N 122IIlII
iiII  If1    EP 0 396 083 B1 12. Composd qui est: 10 20~~~~~~ KJ    20 25
K>30 (3 35 40 45 50 65 123    EP 0 396 083 Bi 5
N 10~~~~~ 



15 ~20 25 ~30                                         0 0~~~~ 35 40 45N 50
1241I!lj                              Ill111IIII    EP 0 396 083 B1 10 150
K2    20 25                ~~~CH3 25 30 .0+ 35 40 45 60 55 125
.   1       1 1  



EP 0 396 083 Bi CH3 10 15                          ~~~~~0 ~20
15~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ J  20             ~~(CH3ACu -  No 25 a30
n 35 40 45 50                                 O0 65 55~~~~~~~~~~~~2    EP 0
396 083 Bi 5                               Nl 10
N 15                                  0N WCH 20 25 or 



30 35 40 45 50                                   CN 09 55
0N T1    EP 0 396 083 B1 13. Composition pharmacoutique comprenant un
compos6 de formulo I tel quo defini A la revendication 1 en association
avec un support pharmaceutiquement acceptable. 14. Compose de formule I tel
quo ddfini aux revendications 1 & 12 a utiliser pour le traitement de
I'allergie. 5 15. Compose de formule I tel quo defini aux revendications 1
a 12 a utiliser pour le traitement d'une inflammation. 16. Utilisation des
compos6s selon I'une quelconque des revendications 1-12 pour la preparation
d'une 10     composition pharmacoutique pour le traitement d'une allergie
ou d'une inflammation. 17. Procede de production d'un compose ayant la
formule de structure I tolle quo definie & la revendication 1 comprenant
les etapes de: a) faire rdagir un compose de formule 11 ci-dessous avec un
compose de formule RCOOH en 16        presence d'un agent de couplage pour
produire un compose de formule I A   B J20                       k
I 26it4 + RCOOH
I; x    ~~7 <>30                                                  8 



N H 35 b) faire reagir un compos6 de formulo 11 avec un compose de formule
IlIl en presence d'une base pour donner des composes de formule de
structure I 40                                 A       B 46~~~~~~~~~~~~6R
45~~~~~~~~~~~~~~~~ R2< K4 t  RC(O)L-I 80
f R5          '       R7 56                                      N I~~~I H
128                          Il~lllll    EP 0 396 083 B1 oD L ddsigne un
groupe partant ; ou C) faire rdagir un compos6 de formula IV avec un agent
oxydant pour former un compose de formule I A   B 5~~~~~~~~~~~~~~~~~~~~
I~~~~~~I R4R 20 ZJa 



Z R 25        oO Ra represente RA
R9 R                                           R R 35 (1)       (ho
(~~~~~~~Oin               Ow) 40 45 50 55    EP 0 396 083 B1 Revendloations
pour l'Etat contractant sulvant: ES 1. Procede de production d'un compos6
ayant la formule de structure I 5 A   B 10--R 15 ZR AR~~R 25 ou son sel ou
solvat acceptable en pharmacie, o: R represente un groupe h6terocyclique de
N-oxyde de la formule (i), (ii), (iii) ou (iv) 9       R? 0
~R? 0                   R 9 0 95g.0Rl                     R          R'l
R          RllR 40 



ou bien R represente un groupe alkyle C, a C2o droit ou ramifie substitue
par un groupe N-oxyde hdtdrocyclique do la formule (i), (ii), (iii) ou (iv)
ci-dessus; I'un de a, b, coet d reprdsonte N ou NR12 o0 R12 est O,-CHa OU
-(CH2)nCO2 H o0 n est 1 a 3. et les groupes a, b, c et d qui restent sont
CH, lesquels groupes a. b, c et d qui restent pouvent 45
facultativemont etre substitues par R1 ou R2; R1 et R2 pouvent 8tre
identiques ou differents et chacun represente inddpendamment halo, -CF.,
0OR13, -COR'3, -SR13, -S(0)eR14 00 e est 1 ou 2, -N(R'3)2, NO2 ,-OC(O)R'3,
-002 R13, -0C02 R14 * un groupe alkenyle C2 a 012, droit ou ramifie,
contenant au moins une double liaison carbone b carbone, un groupe alkynyle
02 a C12 droit ou ramifie, contenant au moins une triple liaison carbone a
carbone 50 OU bien un groupe alkyle C1 a C20 droit ou ramifie, lequol
groupe alkyle pout 8tro substitue par halo, -ORt3 Cu -002 R'3 St lequel
groupe alk~nyle pout 8tre substitue par halo, -OR'+ OU -002 Ri3; R3 et R4
peuvent 8tre identiques Cu differents et chacun represente independamment H
ou l'un does substituants do R' et R2, ou R3 et R4 peuvent representer
ensemble un noyau carbocylique C5-C7 sature ou insature, fusionne au noyau
benzbne; 65 ~~R5, R6, R7 et R8 representent chacun independamment H, -CFa,
un groupe alkyle C1 & C20, droit Cu ramifie, Cu bien un groupe aryle C6 a
Cs, loquol groupe alkylo Cu aryle est facultativoment substitue par -OR13,
-SR13 ou -N(R13)2 ot ledit groupo arylo etant egalement facultativement
substitue par un Cu plusieurs halo, alkylo Ci a C2o droit ou ramifie,
hydroxy, alcoxy C, a C2o droit Cu ramifie, 130    EP 0 396 083 B1 phenoxy,
CF3, amino, alkylamino Ci a 0n2 droit ou ramifie, dialkylamino Ci  C20
droit ou ramifid, -COOR'5 tel quo dMfini ci-dessous ou -NO2; de plus, R5
peut 8tre combine a R6 pour repr6senter = 0 ou = S et/ou R7 peut Otre
combine A R8 pour representer = 0 ou = S; 5         R9, R'0 et R" peuvent
Otre identiques ou diff6rents et chacun est inddpendamment choisi parmi H, 



halo, -CF9, -0R13, -C(O)R'3, -SR13, -S(O)eR1'4 ot e est 1 ou 2, -N(R'3)2,
-NO2, -C02R'3, -OC02R'4, -OCOR'3, alkyle Ci a C2O droit ou ramifi6, aryle,
le groupe aryle Cs a Cs 6tant facultativement substitue par un plusiours
halo, alkyle C, & C20 droit ou ramifi4, hydroxy, alcoxy Ci & C2o droit ou
ramifie, phenoxy, CFs, amino, alkylamino Ci  C20 droit ou ramifie,
dialkylamino C, & C20 droHt ou 10     ramifie, -COOR'5 tel quo defini
ci-dessous ou -NO2, alkenyle C2 & Ci2 droit ou ramifi6 ou alkynyle C2 & Ci2
droit ou ramifle, lequol alkyle ou alkdnyle pout 8tre substitue par -OR'3,
-SR'3 ou -N(R'3)2 et lequel alk6nyle pout tre substitu6 par OR14 ou SR'4;
R'3 represente H, alkyle Ci a C2o droit ou ramifie ou aryle, le groupe
aryle C6 & Cis etant facultativement substitu6 par un ou plusieurs halo,
alkyle C, a C20 droit ou ramifie hydroxy, alcoxy Ci 15     a CO2 droit ou
ramifie, phenoxy, CF3, amino, alkylamino C, a C2o droit ou ramifie,
dialkylamino C, a Cn droit ou ramifie, -COOR'5 tel quo dMfini ci-dessous ou
-NO2; R'4 repr6sente alkyle Ci A C20 droit ou ramifie ou aryle, le groupe
aryle CO A Cis etant facultativement substitue par un ou plusieurs halo,
alkyle C, a C20 droit ou ramifi6, hydroxy, alcoxy C, & C20 droit ou
ramifie, ph6noxy CF3, amino, alkylamino C, a C20 droit ou ramifie,
dialkylamino C1 & K.>    20   C2o droit ou ramifi4, -COOR'5 tel qua dMfini
ci-dessous ou -NO2 R'5 repr6sente H ou alkyle C, & C20 droit ou ramifie; X
represente N, CH ou C; quand X repr6sente C, une double liaison facultative
indiqueo par les lignes en pointille vers l'atome de carbone 11 est
presente et quand X est N ou CH, la double liaison est absente; 25
la ligne en pointille entre les atomes de carbone 5 et 6 represente une
double liaison facultative telle quo lorsqu'il y a une double liaison, A et
B representent chacun independamment -R'3, halo, -OR'4, -OC(O)R'3 ou
-OC02R'4 et lorsqu'aucune double liaison n'est pr6sente entre les atomes de
carbone 5 et 6, chacun de A et B represente ind6pendamment H2, -(OR14)2, [H
et halo], dihalo, [alkyle Ci & C2o droit ou ramifie et H], (alkyle C, & C20
droit ou ramifi4)2, [-H et -OC(O)R'3], [H et -OR13], = 0, 30     [aryle et
H], = NOR'5 ou -0-(CH2)p -0- ob p est 2, 3 ou 4 et R13, aryle, le groupe
aryle C6 a C15 facultativement substitue par un ou plusieurs halo, alkyle
C, a C2o droit ou ramifid, hydroxy, alcoxy Ci & C2o droit ou ramifle,
phenoxy, CF3, amino, alkylamino Ci & C2o droit ou ramifie, dialkylamino C,
& C2o droit ou ramifid, -COOR'5 tel qua d6fini ci-dessous ou -NO2 et alkyle
Ci a C2o droit ou ramifie; et 



Z represente = 0; 35         comprenant les etapas de: a) faire reagir un
compose de formula It ci-dessous avec un compose de formulo RCOOH en
presence d'un agent de couplage pour produire un compos6 de formula I 40 45
C RR + RCOOH H I; 50                                              R7 N 65
1 H    EP 0 396 083 B1 b) faire rdagir un compose de formule 11 avec un
compose de formule III en prdsence d'une base pour donner des composes de
formule de structure I 10 >;> ~~~~~~~~~~~R4 +  RC(O)L  ---- I K~~~~ifrml I
H  X -D R 50 55 oO RL reprdseunteop  arato 50 68~~~~~~~~~~~~~~~~~~~  



EP 0 396 083 B1 9  9                    9~~~~~~~~~~~~~~~~~ R
R                      R! I-N~~~~~~~~~I 10               (
(m) O)) 2. Proced6 de la revendication 1, ob la double liaison entre les
atomes de carbone 5 et 6 est absente. 15  3. Procede de la revendication 1
oO la double liaison entre les atomes de carbone 5 et 6 est presente. 4.
Procede selon l'une quelconque des revendications 1-3 oO R5 et R6 sont H et
R7 et RB repr6sentent chacun Independamment H ou alkyle tels que dMfinis a
la revendication 1. 20  5. Proced6 selon l'une quelconque des
revendications 1-4 oD R' et R2 representent chacun independam- ment H,
alkyle, OR13, NR'32 ou halo tels que definis a la revendication 1. 8.
Proc6de selon lune quelconque des revendications 1-5 ob R3 et R4
repr~sentent chacun independam- ment H. alkyle, OR'3, NR132 ou halo tels
quo dMfinis A la revendication 1. 25 7. Proced6 selon l'une quelconque des
revendications 1-6 ob X reprbsente C et la ligne en pointille est une
double liaison. a Procede solon l'une quelconque des revendications 1-6 oO
X represente CH et la double liaison 30     indiqu6e par les lignes en
pointlle est absente. 9. Proced4 solon l'une quelconque des revendications
1-6 oO X reprdsente N et la double liaison indiqu~e par les lignes en
pointille est absente. 35  10. Proc~d6 selon l'une quelconque des
revendications 1-9 oO R represente: R9                 R10 40 ~ ~ ~     ~
~    ~     ~     O N 0. 45 



oO chacun de R9 et RFl0 representent independamment H. alkyle, halo, OR13
ou N(R'3)2 tels quo definis a la revendication 1. 50 55    EP 0 396 083 E1
11. Proced4 selon rune quelconque des revendications 1-10 oO R reprdsente:
5                                              - N 10
0 12. Proc~dd de la revendication 1 pour la production d'un compos6 qui
est: 15 J20 I 25 v30                                                O
N*0' 35 40 45 ON*O 0 50
K 55    EP 0 396 083 Bi 



8~~~~~~ 10 18 K>   20 25 8' 30                                      01 38
40                                 N 45
1 50 55 135                    lll I    EP 0 396 083 B1 6
O 10 16                                       0 20 25 ~~~CH3_C 25 kj30 40
46 60 55 136                     I 1111111 



EP 0 396 083 BI 5 10 15~~~~~ cri C~li K>    20 25 or 30 36
ON+j 40 45 50 55 137 137                   I~~~~~~~~ 1111111-111111
11111111Hli    EP 0 396 083 Bi 5                       CH6 10 18
0 ttN J20A 25 



K30 35 40 48 0 50 56    EP 0 396 083 B1 5 10 150 IN+-w- ' Q/'   20 13
Methode pour la production d'une commposition pharmaceutique comprenant le
melange d'un compo- se de formule I tel que defini a la revendication 1
avec un support pharmaceutiquement acceptable. 14. Utilisation d'un composd
selon l'une quelconque des revendications 1-12 pour la preparation d'une 25
composition pharmacoutique pour le traitement de l'allergie ou de
l'inflammation. Revendlcatlons pour I'Etat contractant suivant: GR 1.
Compose ayant la formulb de structure j    30 35~~          ~
3 36~~~~~ /1                                         R 40 7 R 



46                                                     R 50 ou son sel ou
solvat acceptable en pharmacie, ob: R represente un groupe het~rocyclique
de N-oxyde de la formula (i), (ii), (iii) ou (iv) 55 139
| |||||| |||||| l|||| till| ||;|||    EP 0 396 083 B1 9                 R9
O                 R9 O                    R90 N~~~~ 6
Ou~N ou~~~~~~i 10   (0                  (@                   (s) 10) R~~
R~ ou bien R reprssente un groupe alkyle Ci a C20 droit ou ramifie
substitud par un groupe N-oxyde heterocyclique de la formuls (i), (ii),
(iii) ou (iv) ci-dessus; 16        r'un de a, b, c et d represento N ou
NR12 oD R12 est O,-CHs ou -(CH2)nCO2H otb n est 1 & 3, ot les groupes a, b,
c et d qui restent sont CH, lesquels groupes a, b, c et d qui restent
peuvent facultativement ftre substitues par R' ou R2; RI et R2 peuvent etre
identiques ou differents et chacun repr6sente independamment halo, -CF3,
-OR'3, -COR'3, -SR'3, -S(O),R"4 ob s est 1 ou 2, -N(R'3)2, NO2,-OC(O)R'3,
-COR'3, -0CO2 R14, un J   20      groupe alkdnyle C2 h C12, droit ou
ramifi4, contenant au moins une double liaison carbone I carbone, un groupe
alkynyle C2 & C12, droit ou ramifi6, contenant au moins une triple liaison
carbone & carbone ou bien un groupe alkyle Ci & O2n, droit ou ramifi6,
lequel groupe alkyle pout ftre substitus par halo, -OR'3 ou -C2 R'3 et
lequel groupe alk6nyle peut 8tre substitu6 par halo, -OR"' ou -C02 RI3; R3
et RA peuvent ftre identiques ou diff6rents et chacun repr6sente
indspendamment H ou l'un 



25     des substituants de R' et R2, ou R3 et R4 peuvent repr6senter
ensemble un noyau carbocylique Cs-07 saturs ou insature, fusionne au noyau
benzbne; R5, R6, R7 et R8 reprssentent chacun ind6pendamment H, -CF3, un
groupe alkyle C, a C2o, droit ou ramifie, ou bion un groupe aryls C6 a Ci,
slequel groupe alkyle ou aryle est facultativement substitu4 par -OR13,
-SR13 ou -N(R'3)2 et ledit groupe aryle etant sgalement facultativement
substitu6 3o     par un ou plusiours halo, alkyle Ci & 02o droit ou
ramifi6, hydroxy, alcoxy Ci a C2o droit ou ramifi6, phenoxy, OF3, amino,
alkylamino C, & C2o droit ou ramifi6, dialkylamino'Ci & C2o drolt ou
ramSie, -COOR5 tol quo d~fini ci-dessous ou -NO2; de plus, RA pout Atre
combin6 & R6 pour repr6senter = 0 ou = S otiou R7 pout ftre combine & R8
pour reprosenter = 0 ou = S; 35         R9, RI0 et RI  peuvent Atre
identiques ou diff6rents et chacun est ind6pendamment choisi parmi H. halo,
-CF3, -OR13, -C(O)R'3, -SR13, _S(O)eR14 ob e est 1 ou 2, -N(R'3)2, -NO2,
-CO2R13 OC- 2A14, -OCOR13, alkyle Ci & C2o droit ou ramifie, aryle, l
groups aryle C6 & Cis 4tant facultativement substitue par un plusiours
halo, alkyle C, & C2o droit ou ramifi6, hydroxy, alcoxy C1 & C20 droift ou
ramifi4, phenoxy, CF3, amino, alkylamino Ci A C2o droit ou ramifid,
dialkylamino Ci & C2o droit ou 40     ramifid, -COOR'5 tel quo defini
ci-dessous ou -NO2, alkenyle C2 & C12 droit ou ramifie ou alkynyle C2 a C12
droit ou ramifi6, lequol alkyle ou alkdnyle peut Atre substitue par -OR13,
-SR13 ou -N(R'3)2 et loquel alkenyle pout ftre substitu6 par OR14 ou SR'4
R13 represente H, alkyle C, a C2o droit ou ramifi6 ou aryle, le groupe
aryle Cs a 015 stant facultativement substitus par un ou plusiours halo,
alkyle C, A C2o droit ou ramifid hydroxy, alcoxy C, 45     A C2o droit ou
ramifi4, ph6noxy, CF3, amino, alkylamino Ci a C20 droit ou ramrifi,
dialkylamino C, a C2o droit ou ramifie, -COOR15 tel quo defini ci-dessous
ou -NO2, aryle; R'4 represento alkyle C, A C2o droit ou ramifi6 ou aryle,
le groupe aryle Cs a Cis etant facultativement substitu6 par un ou
plusisurs halo, alkyle C, a C20 droit ou ramifis, hydroxy, alcoxy Ci a C2o
droit ou ramifid, phenoxy, CF%, amino, alkylamino Ci A C20 droit ou
ramifis, dialkylamino C, a 50     C2o droit ou ramifi6, -COOR'5 tel quo
defini ci-dessous ou -NO2 R15 reprssente H ou alkyle C, a C20 droit ou
ramifie; X reprdsent4 N. CH ou C; 



quand X reprssente C, une double liaison facultative indiquoe 05r les
lignes en pointille vers l'atome de carbone 11 est presente et quand X est
N ou CH, la double liaison ost absente; 55        la ligne en pointille
entre les atomes de carbone 5 et 6 repr6sente une double liaison
facultative tolle quo lorsqu'il y a une double liaison, A et B
reprksentefsr,*~icun independamment -R13, halo, -OR"', -OC(O)R13 ou
-C002A14 et lorsqu'aucune double liaison riest prdsents enfro los afomes do
carbone 5 et 6, chacun de A et B rspraesnte independamment H2, -(OR14)2, [H
et halo], dihalo, [alkyle 140 *   C   L   M   S I    EP 0 396 083 B1 Ci a
C20 droit ou rarnif4 et H], (alkyle C, & C20 droit ou ramifi6)2, [-H et
-OC(O)R'3], [H et -OR13], = 0. (aryle et H], = NOR15 ou -O-(CH2)p -0- oO p
est 2, 3 ou 4 et R13, aryle, le groupe aryle CQ a Cs etant facultativement
substitu4 par un ou plusieurs halo, alkyle Ci A C20 droit ou ramifie,
hydroxy, alcoxy C, a C20 droit ou ramifi6, phenoxy, CF3 amino, alkylamino
Ci & C20 droit ou ramifi6, dialkylamino Ci & 5      C20 droit ou ramifie,
-COOR'5 tel quo defini ci-dessous ou -NO2 et alkyle Ci a 020 droit ou
ramifi6 ; et Z reprdsente = 0. 2. Composd de la revendication 1, oO la
double liaison entre les atomes de carbone 5 ot 6 est absente. 1o  3.
Compose de la revendication 1 ob la double liaison entre les atomes de
carbone 5 et 6 est pr~sente. 4. Compose salon l'uno quelconque des
revendications 1-3 oO R5 et RI sont H et R7 et R9 representent chacun
ind6pendamment H ou alkyle tel quo defni & la revendication 1. it  &
Cormpose salon l'une quelconque des revendications 1-4 ou R' et R2
reprdsentent chacun ind~pendam- ment H. alkyle, OR'3, NR'32 ou halo tel quo
defini A la revendication 1. 6. Compos4 solon l'una quelconque des
revendications 1-5 oO R3 et R4 reprdsentent chacun inddpon- damment H,
alkyle, OR'3, NR'32 ou halo tel quo d6fini a la revendication 1. i.~-' 20
7. Compose selon l'une quelconque des revendications 1-6 oO X represente C
et la ligne sn pointill~s est 



une double liaison. &  Compos6 selon l'une quelconque des revendications
1-6 od X reprdsente CH et la double liaison 25     indiques par les lignes
on pointilles est absente. 9. Compose selon Puno quelconque des
revendications 1-6 ob X represente N et la double liaison indiqu6e par les
lignes on pointill6s est absente. 3o  10. Cornpos4 solon lune quelconque
des revendications 1-9 oO R represente: 35 0 N 0 40 oO chacun de R9 et R'0
representent independamment H,. alkyle, halo, OR13 ou N(R'3)2 tWls quo
definis A la revendication 1. 4s 11. Cornpose solon l'une quelconque des
revendications 1-10 ou R repr6sente: 50
N 55    EP 0 396 083 BI 12. Compos4 qui est: 5 10 15 i  20 25 so~~I 35''et 



40 48 50 5O SS ~ ~ ~ ~     ~     ~     ~     ~    ~    ~    EP 0 396 083 Bi
5v 10 20 25 36 40                               Na 4  N - 50 45 50
0          N~~~~~~~~~~4    EP 0 396 083 B1 5 10 15
0 020 25 



030 35 40 45 50 55 14411111111111111111 ,~~~~~~~~~~~~~~~~~~~~~ so
L  P  S    EP 0 396 083 Bi 10 75 OK NN+ 30~~~~~~ 15 20 N~~N 45 N~~~ 35 40
45 N 50                               O    ) 4~~~~ 55 145
: |      111111 Il I 



EP 0 396 083 BI 8~~~~~~ 10                                  N to~~~~~~ Ck$
v20 or 380 35                                               W-30-00 40 456
50 O0 55 0 58~~~~~~~~~~~~4    EP 0 396 083 Bi 13. M6thode pour la
fabrication d'une composition pharmaceutique consistant a mblanger un
compose de formule I tel que dMfini a la revendication 1 avec un support
pharmaceutiquement acceptable. 14. UtIlisation d'un compose selon l'une
quelconque des revendications 1-12 pour la prdparation d'une 5
composition pharmacoutique pour le traitement d'une allergie ou d'une
inflammation. 15. Proc~d4 de production d'un compose ayant la formule de
structure I telle que d6finie la revendication 1 comprenant les etapes de:
a) faire reagir un compose de formule 11 ci-dessous avec un compose de
formule RCOOH en' 10       presence d'un agent de couplage pour produire un
compose de formule I 



A   B 20  R4                                      + RCOOH
I; Rs         x         R R7  Hl 25                        R6-%R
R8 H 30 b) faire reagir un compose de formule 11 avec un compos6 de formule
III en presence d'une base pour donner des composds de formule de structure
I 35                                A      B 40   ~ 2
RR4 + RC(O)L 458 60                             N~~~~~~~~ H 55           oO
L designe un groupe partant; ou c) faire rdagir un compos6 de formule IV
avec un agent oxydant pour former un compose de formule I 147
11111 .11 I *  C   L   M   S   *    EP 0 396 083 B1 A        B 1 20 oO RO
repr6sente 9                ~~9                     R9 



25                                       N                   X. 10
lo*   (ii)   11~~~~~~~                 1 30  RR R   R I
R 35 40 45 50 65 148                              l 1111111 111111 11111
1111 *   C   L   M   S    


