
EP 0 296 749 B1 Description This invention relates to
(substituted-aralkyl)- heterocyclic compounds, and in particular relates to
such compounds which are useful as inhibitors of the enzyme aromatase. 5
Aromatase is an enzyme which effects aromatisation of ring A in the
metabolic formation of various steroid hormones. Various cancers, for
example breast cancer, are dependent upon circulating steroid hormones
which have an aromatic ring A. Such cancers can be treated by removing the
source of ring A aromatised steroid hormones, for example by the
combination of oophorectomy and adrenalectomy. An alternative way of
obtaining the same effect is by administering a chemical compound which
inhibits the 10 aromatisation of the steroid ring A, and the compounds of
the invention are useful for this purpose. A variety of compounds
possessing aromatase inhibitory activity is known, of which the most
important clinically is aminoglutethimide. Aminoglutethimide, however, has
the drawback that it affects other aspects of steroid metabolism, with the
consequence that its use is often associated with undesirable side-effects.
It is a particular object of the present invention to provide aromatase
inhibitory compounds with fewer 15 undesirable side effects than
aminoglutethimide. United States Patent No. 4,226,878 discloses inter alia
compounds similar to those of the present invention, in which [err] (see
formula I below) is imidazolyl and the group [err] (equivalent to [err] in
claim 1 of the US patent) may be [err]. United States Patent No. 4,271,170
discloses inter alia compounds similar to those of the present invention,
in which [err] (see formula 1 below) 20  is pyridyl and the group [err]
R2R3C may be  (Reference Example 3, column 23). United States Patent No.
4,713,387 discloses inter alia the compound
2-[4-(pyridin-3-yl)phenyl]ethanol, (column 21, line 48). EP- A-236 940
discloses inter alia compounds similar to those of the present invention in
which the group [err] (see formula 1 below) is replaced by a cyano radical.
Tanouchi et al, J Med Chem, 1981, 24, 1149-115 discloses inter alia the
compound in which (referring to formula I below), [err] is 3-pyridyl, A is
25 ethylene and [err] R2R3C is [err] Chem Abstr, 99, 139652b discloses
inter alia a compound similar to that of the present invention in which
[err] is 1,2,4-triazol-4-yl, A is methylene and R1R2R3C is -CH(CH).OCO.-
(substituted cyclopropane). J Org Chem, 1987, 52(5), 946-948 discloses
inter alia a compound in which (referring to formula I below) [err] is
imidazolyl, A is methylene, [err] is hydroxy and [err] are each 4-
methoxyphenyl. None of these prior publications makes any reference to the
use of the compounds 30 disclosed therein as aromatase inhibitors.
According to the invention, there is provided a
(substituted-aralkyl)heterocycliccompound of the formula I wherein [err] is
an azido, carbamoyl, cyano, formyl, hydroxy or nitro radical, a 1-6C
1-hydroxyalkyl, alkoxy, alkylcarbamoyl, alkylthio, alkylsulphinyl or
alkylsulphonyl radical, a 2- cyanoethyl radical, optionally bearing one to
four 1-6C alkyl substituents, or a 2-6C alkanoyl, halogenoalkanoyl,
alkanoyloxy, alkanoylamino, 35   dialkylcarbamoyl or alkoxycarbonyl
radical; [err] and  which may be the same or different, are each a 1-6C
alkyl, deuterioalkyl or halogenoalkyl radical; or [err] is a
1,1-dicyanoethyl or trifluoromethylsulphonyl radical; R4 is a hydrogen or
halogen atom , a cyano or nitro radical or a 1-6C alkyl or halogenoalkyl
radical; [err] has any of the values defined above for the group [err] but
is not necessarily the same as [err] or has any of the values defined above
for [err] but is not necessarily the same as [err] or is a carbamoyl, 1- 40
pyrrolidinyl- carbonyl, piperidinocarbonyl, morpholinocarbonyl or nitro
radical, a 1-6C alkoxy or halogenoal- koxy radical or a 2-6C alkanoyl or
alkoxy- carbonyl radical; A is a methylene or ethylene radical optionally
bearing one or more substituents selected from deuterium and halogen atoms,
carbamoyl, cyano and hydroxy radicals, 1-6C alkyl and alkoxy radicals, and
2-6C alkanoyloxy radicals provided that when A is linked to Rs through a
nitrogen atom thereof, it may not bear a hydroxy, alkoxy or alkanoyloxy
substituent 45  on the carbon atom adjacent to such nitrogen atoms; and
[err] is a 1 H-1,2,4- triazol-1 -yl, 4H-1,2,4-triazol- 4-yl,
1H-imidazol-1-yl, 5-cyano-1H-imidazol-1-yl, 3-pyridyl or 5-pyrimidinyl
radical, or a 1H-imidazol-1-yl radical, 



bearing at the 5-position thereof a 1-6C alkyl substituent which is itself
optionally substituted by one or more carbamoyl, cyano, hydroxy or 2-6C
alkoxycarbonyl radicals; and provided that when [err] is a hydroxy radical,
[err] and Rs are hydrogen, A is a methylene radical and [err] is 3-pyridyl,
[err] is not a methyl or a 2- 50 chloro-1-methylethyl radical; and the
pharmaceutically acceptable acid addition salts thereof. A suitable value
for [err] when it is a hydroxyalkyl radical, or for a hydroxyalkyl radical
in Rs when it is a group of the formula [err] is, for example, a
hydroxymethyl, 1-hydroxyethyl,1-hydroxy- 1-methylethyl, 1-hydroxypropyl,
1-hydroxy-1-methylpropyl, 1-hydroxy- 2-methylpropyl, 1-hydroxybutyl,
1-hydroxypentyl or 1-hydroxyhexyl radical. 55     A suitable value for
[err] or Rs when either is an alkoxy radical, or for an alkoxy radical in
Rs when it is a group of the formula [err] or for an optional alkoxy
substituent in A, is, for example, a methoxy, ethoxy, propoxy, isopropoxy,
butoxy, isobutoxy, sec-butoxy, tert-butoxy, pentyloxy, neopentyloxy or
hexyloxy radical. 2    EP 0 296 749 B1 A suitable value for [err] when it
is an alkylthio radical, or for an alkylthio radical in [err] when it is a
group of the formula [err] is, for example, a methylthio, ethylthio,
propylthio, isopropylthio, butylthio, isobutylthio, sec- butylthio,
tert-butylthio, pentylthio, neopentylthio or hexylthio radical. *   A
suitable value for [err] when it is an alkylsulphinyl radical, or for an
alkylsulphinyl radical in [err] when it 5  is a group of the formula [err]
is, for example, a methylsulphinyl, ethylsulphinyl, propylsulphinyl,
isopropylsulphinyl, butylsulphinyl, isobutylsulphinyl, sec- butylsulphinyl,
tert-butylsulphinyl, pentylsulphinyl, neopentylsulphinyl or hexylsulphinyl
radical. A suitable value for [err] when it is an alkylsulphonyl radical,
or for an alkylsulphonyl radical in [err] when it is a group of the formula
[err] is, for example, a methylsulphonyl, ethylsulphonyl, propylsulphonyl,
10  isopropylsulphonyl, butylsulphonyl, isobutylsulphonyl,
sec-butylsulphonyl, tert-butylsulphonyl, pentylsul- phonyl,
neopentylsulphonyl or hexylsulphonyl radical. A suitable value for [err]
when either is an alkanoyl radical, or for an alkanoyl radical in [err]
when it is a group of the formula [err] is, for example, an acetyl,
butyryl, isobutyryl, valeryl, isovaleryl, pivaloyl or hexanoyl radical. 15
A suitable value for [err] when it is a halogenoalkanoyl radical, or for a
halogenoalkanoyl radical in [err] when it is a group of the formula [err]
is, for example, a chloroacetyl, dichloroacetyl, trichloroacetyl,
trifluoroacetyl,   2,2,2-trichloropropionyl,   2,2,2-trifluoropropionyl,
1 ,2,2-trifluoropropionyl,   1,2,2,2- tetrafluoropropionyl,
perfluoropropionyl, 2,2,3,3,3-pentafluorobutyryl, 2,2-dichloro-
3,3,3-trifluorobutyryl, 4,4,4- trifluorovaleryl or 5,5,5-trifluorohexanoyl
radical. 20     A suitable value for [err] when it is an alkanoyloxy
radical, or for an alkanoyloxy radical in [err] when it is a group of the
formula [err] or for an optional alkanoyloxy substituent in A, is, for
example, an acetoxy, propionyloxy, butyryloxy, isobutyryloxy, valeryloxy,
isovaleryloxy, pivaloyloxy or hexanoyloxy radical. A suitable value for
[err] when it is an alkanoylamino radical, or for an alkanoylamino radical
in [err] when it is a group of the formula [err] is, for example, an
acetamido, propionamido, butyramido, 25  isobutyramido, valeramido,
isovaleramido, pivalamido or hexanamido radical. A suitable value for
[err]when either is an alkoxycarbonyl radical, or for an alkoxycarbonyl
radical in [err] when it is a group of the formula [err] is, for example, a
methoxycarbonyl, ethoxycaronyl, propoxycarbonyl, isopropoxycarbonyl,
butoxycarbonyl, isobutoxycarbonyl, sec-butoxycarbonyl, tert-butox-
ycarbonyl or pentyloxycarbonyl radical. 



30     A suitable value for [err] , when any is an alkyl radical, or for an
optional alkyl substituent in A, is, for example a methyl, ethyl, propyl;
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, neopentyl or
hexyl radical. A suitable value for [err] when either is a deuterio- alkyl
radical, is, for example, a trideuteriomethyl radical. 35     A suitable
value for [err]4, when any is a halogenoalkyl radical, is, for example, a
mono-, di- or tri- chloromethyl, mono-, di- or trifluoromethyl,
2,2,2-trichloro- or trifluoro-ethyl, 1,2,2-trichloro-or trifluoro- ethyl,
pentafluoroethyl, 2,2,3,3,3-pentafluoropropyl,
2,2-dichloro-3,3,3-trifluoropropyl, 4,4,4-trifluorobutyl,
5,5,5-trifluoropentyl or 6,6,6-trifluorohexyl radical. A suitable value for
[err] when it is a halogen atom is, for example, a fluorine, chlorine,
bromine or iodine 40  atom. A suitable value for [err] when it is a
halogenoalkoxy radical is, for example, a mono-, di- or tri- chloromethoxy,
mono-, di- or tri-fluoromethoxy, bromomethoxy, iodomethoxy,
2,2,2-trichloro- or trifluoro- ethoxy, 1,2,2-trichloro- or
trifluoro-ethoxy, pentafluoroethoxy, 2,2,3,3,3-pentafluoropropoxy,
2,2-dichloro- 3,3,3-trifluoropropoxy, 4,4,4- trifluorobutoxy,
5,5,5-trifluoropentyloxy or 6,6,6-trifluorohexyloxy radical. 45
Suitable values for A, when it is a substituted methylene or ethylene
radical are, for example, an ethylidene, propylidene, butylidene, 1- or
2-methylethylene, 1,2-dimethylethylene, dideuteriomethylene,
difluoromethylene, hydroxymethylene, cyanomethylene, carbamoylmethylene and
1-hydroxyethylene (in which C-1 of the ethylene is linked to the benzene
ring) radicals. Suitable pharmaceutically acceptable acid addition salts
are, for example, hydrochlorides, 50  hydrobromides, sulphates, nitrates,
phosphates and toluene-p-sulphonates. It is to be understood that when A
bears one or more substituents as defined above, one or both of the carbon
atoms in A may be asymmetrically substituted, and that the carbon atom
bearing substituents [err] and [err] may also be asymmetrically
substituted, so that the compounds of the invention may exist in racemic or
optically active forms. It is common general knowledge how such optically
active and meso 55  forms may be synthesised or separated, and their
respective aromatase inhibitory properties determined. A preferred group of
compounds of the invention comprises compounds wherein [err] is a cyano
radical, [err] is a radical of the formula [err] R2R3C wherein [err] is a
cyano or hydroxy radical, and [err] is a 1 H-imidazol-1 - yl or 1
H-1,2,4-triazol-1 -yl radical, and especially preferred are such compounds
wherein [err] and both in 3    EP 0296749 B1 the group [err]  and in  are
methyl or trideuteriomethyl radicals and A is a methylene or
dideuteriomethylene radical. Particular preferred compounds are the
compounds described below as Examples 1, 9, 33, 53 and 54, that is
respectively [err] nitrile), 2,2'-[5- 5 (imidazol-1-ylmethyl)-1
,3-phenylene]di(2-methylpropiononitrile), 2-[3-(1-hydroxy-1
-methylethyl)-5-(1 H-1,2,4- triazol-1
-ylmethyl)phenyl]-2-methylpropiononitrile,  2,2'-[5-dideuterio(1 H-1
,2,4-triazol-1 -yl)methyl-1,3-
phenylene]di(2-trideuteriomethyl-3,3,3-trideuteriopropiononitrile) and
2,2'-[5-dideuterio(1H-1,2,4-triazol-1-yl)- methyl-1
,3-phenylene]di(2-methylpropiononitrile). The compounds of the invention
may be manufactured by processes known per se for the manufacture 10 of
analogous compounds. Thus, the following processes are provided as further
features of this invention, in which [err] have the meanings defined above,
unless otherwise stated:- (a) the reaction of a compound of the formula 11,
wherein X is a known displaceable leaving group, with a 



heterocyclic compound of the formula [err] or with a reactive metal
derivative thereof, or with a protected derivative thereof wherein a
nitrogen atom which is intended not to be involved in the reaction 15
with the compound of the formula 11 is protected by a known nitrogen
protecting group, whereafter the said protecting group is removed; or (b)
for those compounds wherein A is a hydroxymethylene radical or an
optionally-substituted 2- hydroxyethylene radical, in which C-1 of the
ethyl radical is attached to the benzene ring, the reaction of an oxo
compound of the formula III  wherein [err] is a direct bond or a methylene
radical, optionally 20    substituted as defined above and R7 is one of the
optional substituents in A defined above, with an alkali metal derivative
of a heterocyclic compound of the formula [err]or (c) for those compounds
wherein A is a 1-hydroxyethylene radical, in which C-1 of the ethylene
radical is attached to the benzene ring, the reaction of an epoxide of the
formula IV, either as such or formed in situ in the reaction, with a
heterocyclic compound of the formula [err] or 25    (d) for those compounds
wherein [err] is a 5-cyanoimidazol-1-yl radical, the reaction of the
corresponding 5-oximino-imidazol-1-yl compound with a dehydrating agent;
whereafter if desired (i) a compound of the invention in which [err]is a
cyano radical is hydrolysed with an acid to form a compound of the
invention bearing a corresponding carbamoyl substituent; or 30   (ii) a
compound of the invention in which [err] is an alkoxycarbonyl radical is
reacted with ammonia, pyrrolidine, piperidine or morpholine to form a
compound of the invention wherein [err] is a corresponding carbamoyl
substituent, or [err] is a corresponding 1-pyrrolidinylcarbonyl,
piperidinocarbonyl or morpholinocarbonyl substituent; or (iii) a compound
of the invention in which [err] is a carbamoyl radical is dehydrated with
an acid 35    anhydride to form a compound of the invention bearing a
corresponding cyano substituent; or (iv) a compound of the invention in
which [err] is an alkoxycarbonyl substituent is reduced to form a compound
of the invention bearing a corresponding hydroxymethyl substituent; or (v)
a compound of the invention in which [err] is a hydroxyalkyl radical is
reacted with a halogenating agent to form a compound of the invention in
which [err] is a corresponding 40    halogenoalkyl substituent; or (vi) a
compound of the invention in which [err] is a halogenoalkyl substituent is
reacted with an alkali metal cyanide to form a compound of the invention
wherein [err] is a group of the formula [err] which is a cyanoalkyl
substituent; or (vii) a compound of the invention in which [err] is a
halogenoalkyl radical is reacted with an alkali metal 45    alkylthiolate
to form a compound of the invention wherein [err] is a group [err] in which
[err] is an alkylthio substituent; or (viii) a compound of the invention in
which [err] is a group [err] wherein, [err] is an alkylthio radical is
reacted with an oxidising agent to form a compound of the invention in
which [err] is a group [err] wherein [err] an alkylsulphinyl or
alkylsulphonyl radical; or 50    (ix) a compound of the invention in which
[err] is an alkoxycarbonyl radical is reacted with an alkylmagnesium halide
to form a compound of the invention in which [err] is a corresponding
hydroxyalkyl radical; or (x) a compound of the invention in which A bears a
hydroxy substituent is reacted with a halogenating agent to form a
corresponding compound of the invention in which A bears a halogen
substituent; or 55    (xi) a compound of the invention in which A bears a
halogen substituent is hydrogenated to form a corresponding compound of the
invention wherein A lacks the halogen substituent of the starting compound;
or 4 



EP 0 296 749 B1 (xii) a compound of the invention in which [err] is a 1-
hydroxyalkyl radical wherein C-1 bears a hydrogen atom, is oxidised to form
a compound of the invention wherein [err] is an alkanoyl radical; or (xiii)
a compound of the invention in which A is a 1-hydroxyethylene radical
wherein C-1 of the ethylene radical is attached to the benzene ring, is
converted to a compound of the invention in which A is an 5    ethylene
radical by successively reacting with a halogenating agent to form the
corresponding 1- halogenoethylene compound, dehydrohalogenating the 1-
halogenoethylene compound to the cor- responding compound in which A is
vinylene, and hydrogenating the compound in which A is vinylene; or (xiv) a
compound of the invention in which [err]alkanoyl radical is reduced to form
a compound 10    of the invention wherein R1 is a 1-hydroxyalkyl radical;
or (xv) a compound of the invention in which R1 is a hydroxy radical is
reacted with a trialkylsilane to form a compound of the invention wherein
R4 is an alkyl radical; or (xvi) a compound of the invention in which R4 is
a halogen atom is reacted with a metal cyanide to form a compound of the
invention wherein R4 is a cyano radical. 15    In process (a), a suitable
value for the known displaceable leaving group X is, for example, a halogen
atom, for example a chlorine or bromine atom, or an alkylsulphonyloxy or
arylsulphonyloxy radical, for example a mesyloxy or tosyloxy radical or a
hydroxy radical. When X is a hydroxy radical, the process is preferably
carried out in trifluoroacetic acid. A suitable metal derivative of a
heterocyclic compound of the formula [err] is an alkali metal derivative,
such as sodium 1H-1,2,4-triazole or 3-pyridyl-lithium. A suitable 20  known
nitrogen protecting group for a nitrogen atom of [err]  which is intended
not to be involved in the reaction with the compound of the formula 11 is,
for example, a trityl radical. Such a trityl protecting group can be
readily removed by acid treatment. Examples of the use of such a protected
heterocyclic compound are Examples 5 and 6 hereafter, in which [err] H is
4-methyl-1-tritylimidazole, leading to the desired 5-methyl- 1 -imidazolyl
products rather than the undesired 4-methyl-1 -imidazolyl isomers. 25
The compound of the formula 11 wherein X is a bromine atom, which is used
as starting material in process (a), may be obtained by standard,
relatively simple processes involving bromination of an
appropriately-substituted alkylbenzene. For example,
3,5-bis(bromomethyl)toluene V was reacted with potassium cyanide to form
3,5-bis(cyanomethyl)toluene VI, which was then alkylated with an iodoalkane
R21 or [err] to form [err] which in turn was brominated with
N-bromosuccinimide to form the required starting 30  material 11, X=Br.
Similarly, starting materials of the formula 11 wherein X is chlorine,
alkylsulphonyloxy or arylsulphonyloxy may be obtained by conventional
procedures. For example, methyl 3,5-dimethylbenzoate Vil was brominat- ed
with N-bromosuccinimide to form the 3,5-bis(bromomethyl) compound IX, which
was converted as described above to the corresponding dinitrile X and
alkylated dinitrile XI. This compound XI was then 35 reduced, for example
with lithium borohydride, to the corresponding alcohol XII, which was then
converted either to the starting material of the formula 11 in which X is
chlorine by reaction with thionyl chloride or phosphoryl chloride, or to a
starting  material of the formula 11 in which X is an alkylsulphonyloxy or
arylsulphonyloxy radical by reaction with an appropriate alkylsulphonyl
chloride or arylsulphonyl chloride, for example mesyl chloride or tosyl
chloride. Starting materials of the formula 11 bearing other of the defined
40 substituents may be obtained by generally similar processes. Starting
materials of the formula 11 wherein X is a hydroxy radical may similarly be
made by conventional procedures, for example as described above for a
compound of the formula XII. Corresponding 



starting materials wherein A is an alkylated methylene group may be
obtained by reacting a methoxycar- bonyl compound, such as for example
compound XI, with a Grignard reagent, for example methylmag- 45 nesium
chloride. In process (b), suitable alkali metal derivatives of a
heterocyclic compound of the formula [err]are those described above, under
process (a). The oxo compound of the formula III used as starting material
in process (b) may be obtained by oxidation of the corresponding
hydroxyalkyl compound, (for example compound XIII), for example with 50
pyridinium chlorochromate. The epoxide of the formula IV, used in process
(c), may be obtained by reacting an aldehyde of the formula III with
trimethylsulphoxonium iodide in the presence of a base, for example
potassium hydroxide. The epoxide may be isolated as such, and then reacted
with a heterocyclic compound [err]or the epoxide may be formed in situ by
reacting the aldehyde of the formula III, trimethylsulphoxonium iodide and
the 55    heterocyclic compound [err] together in one reaction. In process
(d), a suitable dehydrating agent is, for example, trifluoroacetic
anhydride. In optional process (i), a suitable acid for use in the
hydrolysis process is, for example, hydrochloric acid or sulphuric acid. 5
EP 0 296 749 B1 In optional process (iii), a suitable acid anhydride is,
for example, trifluoroacetic anhydride. The reduction in optional process
(iv) may be carried out with, for example, a metal hydride reducing agent,
for example lithium aluminium hydride or lithium borohydride. A suitable
halogenating agent for use in optional processes (v), (x) and (xiii) is,
for example, thionyl 5  chloride or phosphoryl chloride. In process (vi), a
suitable alkali metal cyanide is, for example, potassium cyanide or sodium
cyanide. The oxidation in optional process (viii) may be carried out using,
for example, a derivative of a peracid, for example sodium periodate,
peracetic acid or m-chloroperbenzoic acid. In optional process (x), a
suitable halogenating agent to obtain fluorine-substituted compound of the
10  invention is, for example, diethylaminosulphur trifluoride. In optional
process (xi), the hydrogenation may be carried out over a metal catalyst,
for example, palladium, platinum or nickel, at normal temperature and
pressure. The oxidation in optional process (xii) may be carried out, for
example, with dimethylsulphoxide and oxalyl chloride, Jones's reagent or
periodinane. is    In optional process (xiii), the dehydrohalogenation
reaction may be carried out with a base, for example, sodium triazole, a
sodium (lower alkoxide) or sodium hydroxide. In optional process (xiv), a
suitable reducing agent is, for example, sodium borohydride. In optional
process (xv), a suitable trialkylsilane is, for example, triethylsilane, in
trifluoroacetic acid. In optional process (xvi), a suitable halogen
substituent is, for example, a bromine atom, and a suitable 20 metal
cyanide is, for example, cuprous cyanide. The processes (a) to (d) of the
invention, and optional subsequent processes (i) to (xiii) may be carried
out as specified, and may be accelerated or completed by heating. As
indicated above, the compounds of the invention of the formula I are useful
as aromatase inhibitors. Aromatase inhibition may be demonstrated by the
following tests:- 25 



DEMONSTRATION OF ACTIVITY IN VITRO Aromatase inhibitory activity was
measured using the enzyme present in the microsomal fraction of human term
placenta, as described by Ryan, J. Biol, Chem. 234,268,1959. Enzyme
activity was determined 30  by measuring the amount of tritiated water
released from 0.5 micromolar [err]testosterone after 20 minutes incubation
at [err] The method used was essentially that described by Thomson and
Siiteri, J. Biol. Chem. 249,5364,1974 except that testosterone was used in
place of androstenedione. Test compounds were dissolved in
dimethylsulphoxide (DMSO) then diluted as appropriate to achieve final
concentrations of 2, 0.2 or [err] The reaction was started by the addition
of [err] of microsome suspension to [err] of a 35 solution containing
substrate (testosterone) and cofactors (NADPH glucose-6-phosphate and
glucose-6- phosphate dehydrogenase) and either DMSO alone or a DMSO
solution of test compound. Each concentra- tion of test compound was tested
in triplicate. The reaction was stopped by the addition of [err] of 5%
(w/v) suspension of charcoal in 0.5% (w/v) solution of Dextran T70 in
water. After 1 hour the charcoal was precipitated by centrifugation and
[err] of supernatant removed and the amount of tritiated water present 40
determined using a liquid scintillation counter. The number of counts in
supernatant from incubations containing test compound expressed as a
percentage of the counts in supernatant from incubations containing only
DMSO was taken as the degree of enzyme inhibition achieved by the test
compound. DEMONSTRATION OF ACTIVITY IN VIVO 45 Activity in vivo was
demonstrated in terms of ovulation inhibition in female rats. Daily vaginal
smears were taken from rats housed under controlled lighting (lights on
06.00 hr to 20.00 hr) and those having a vaginal smear pattern consistent
with 4-day ovarian cycles were selected. To these rats a single dose of
test compound was given either at 16.00 hr on Day 2 of the cycle or at
12.00 hr on Day 3 of the cycle. The 50 rats were then killed in the morning
following Day 4 of the cycle - approximately 64 hours after Day 2
treatments or approximately 46 hours after Day 3 treatments - and the
presence or absence of eggs in the fallopian tubes determined. The presence
of eggs indicates that the rats have ovulated. Without treatment more than
95% of rats with 4-day ovarian cycles are found to have ovulated at the
time of the post-mortem examination. At an effective dose, aromatase
inhibitors prevent ovulation ie. no 55 eggs are found in the fallopian
tubes. In the above tests, the compounds of formula I are active at less
than 10 [err] (in vitro), and the preferred compounds of the formula I are
active at below 0.1 [err] (in vitro) and 1.0 mg/kg (in vivo), and no
indication of any toxicity has been seen at these doses. 6    EP 0 296 749
B1 Thus, according to a further feature of the invention there is provided
a pharmaceutical or veterinary composition which comprises an effective
amount of a compound of the formula I together with a pharmaceutically or
veterinarily acceptable diluent or carrier. The composition of the
invention may be in a conventional pharmaceutical form suitable for oral 5
administration, for example a tablet, a capsule, an emulsion or an aqueous
or oily solution or suspension. The composition may contain conventional
pharmaceutical excipients, and may be manufactured by conventional
pharmaceutical techniques. Preferred pharmaceutical or veterinary
compositions of the invention are tablets and capsules contain- ing from
0.1 to 100, preferably 0.25 to 25mg. of a compound of the invention. 10
The invention is illustrated but not limited by the following Examples.
Melting points are given in 



degrees Celsius. Flash column chromatography was carried out on silica gel
(Merck Kieselgel 60H). Example 1 15     A  mixture of
2,2'-(5-methyl-1,3-phenylene)di(2-methylpropiononitrile),(2.26g),
N-bromosuccinimide (1.78g), benzoyl peroxide (0.05g) and carbon
tetrachloride (50ml) was heated under reflux for 2h, cooled and filtered,
and the filtrate was evaporated to dryness under reduced pressure. The
residue was dissolved in dimethylformamide (20ml), sodium triazole (1.8g)
was added, and the mixture was stirred at room temperature for 18h. Water
(100ml) was added, and the mixture was extracted twice with ethyl acetate.
The 20  extracts were combined, dried and evaporated to dryness under
reduced pressure, and the residue was purified by flash column
chromatography, eluting with ethyl acetate, to give
2,2'-[5-(1H-1,2,4-triazol-1-
ylmethyl)-1,3-phenylene]di(2-methylpropiononitrile), mp [err] after
crystallisation from  ethyl ace- tate/cyclohexane. The
5-methyl-1,3-phenylene compound used as starting material in the above
process may be 25  prepared as follows:- A mixture of
3,5-bis(bromomethyl)foluene (30g), tetrabutylammonium bromide (1g),
potassium cyanide (17.6g), dichloromethane (100ml) and water (30ml) was
stirred vigorously and heated under reflux for 3h. The mixture was cooled,
diluted with water (100ml) and extracted three times with ethyl acetate.
The extracts were combined, dried and evaporated to dryness, and the
residue was purified by flash column 30  chromatography, eluting with
petroleum ether (bp [err] ethyl acetate (3:1 by volume), to give 2,2'-(5-
methyl-1,3-phenylene)diacetonitrile, mp 73-74 after crystallisation from
carbon tetrachloride. A mixture of this diacetonitrile (11.5g), iodomethane
(42g) and dimethylformamide (150ml) was cooled in an ice bath and stirred
while sodium hydride (50% dispersion in mineral oil, 15g) was added in
portions over 1 h. The mixture was then allowed.to warm to room temperature
and stirred for 2h, then water (500ml) 35  was added, and the mixture was
extracted twice with ethyl acetate. The extracts were combined, dried and
evaporated to dryness under reduced pressure, and the residue was
crystallised from carbon tetrachloride to give the required
5-methyl-1,3-phenylene starting material, mp [err] Examples 2-4 40 The
process described in Example 1 was repeated, using the appropriate
5-methyl-1,3-disubstituted phenylene compound as starting material, to give
the following compounds:- [err] 7    EP 0 296 749 B1 I Example I  R3   I
[err]         I   Mp    I Footnotes I I
I          . 5 2        CN    [err]                 1  1,2 3        [err]
[err]     73-75      2 4        CN    I -COOCH3            159-161     3,4
10                                                                I
Footnotes 15   1. Nmr in deuteriochloroform; 6 8.12(1H,s), 8.0(1H,s),
7.35(1H,m), 7.25(1H,m), 7.1(1H,m), 5.37(2H,s), 1.92(3H,s), 1.70(6Hs),
1.48(6H,s). 



20   2.  The 2-methyl-2-[5-(1,1-dimethyl-2-oxopropyl)-3-tolyl]propiono-
nitrile required as starting material for Example 2 and the 1,1'-(5-
methyl-1,3-phenylene)di(1,1-dimethyl-2-propanone) required as the starting
material for Example 3, were obtained as follows:- 25             A
solution of methylmagnesium chloride in tetrahydrofuran (3M,lml) was added
to a solution of 2,2'-(5-methyl-1,3- phenylene)di(2-methylpropiononitrile)
(0.45g) in tetrahydrofuran, and 30   heated under reflux in an atomosphere
of argon for 6h.  The mixture was cooled, treated with 2N aqueous
hydrochloric acid (5ml) and stirred at room temperature for 18h. The
mixture was then extracted 35   twice with ethyl acetate, and the  combined
extracts were dried and evaporated to dryness under reduced pressure. The
residue was 40 45 50 55 8    EP 0 296 749 B1 purified by flash column
chromatography. Elution with dichloromethanes cyclohexane (2:1 by volume)
gave the required starting material for Example 2, mp [err] and subsequent
elution with dichloromethane gave the required starting material for
Example 3, mp [err] 3.          Hydrochloride salt. 10   4.          The
methyl 5-(1-cyano-1-methylethyl)-3-toluate starting material was obtained
as follows:- A mixture of methyl 3,5-dimethylbenzoate (l0g), N- 15
bromosuccinimide (11.94g), benzoyl peroxide (0.1g) and carbon tetrachloride
(100ml) was heated under reflux for 2h, cooled and filtered, and the
filtrate was evaporated to dryness under reduced 20   pressure.  The
residue was purified by flash column chromatography, and elution with ethyl
acetatespetroleum ether   (bp [err] (3:97 by volume) gave methyl
5-bromomethyl-3-toluate as an oil, which was then used in place of
3,5-bis(bromomethyl)toluene in the process described 25 in the second part
of Example 1 to give successively methyl 5- cyanomethyl-3-toluate, mp [err]
after crystallisation from cyclohexane, and the required starting material,
methyl 5-(1-cyano-1- 30 methylethyl)-3-toluate, mp. 50-51 after
crystallisation from hexane. Example 5 35 A mixture of methyl
3-bromomethyl-5-(1-cyano-1-methylethyl)benzoate (0.7g),
4-methyl-1-tritylimidazole (0.8g) and acetonitrile (2ml) was heated under
reflux for 48h, then evaporated to dryness. The residue of 3- 



[3-(1-cyano-1-methylethyl)-5-methoxycarbonylbenzyl]-4-methyl-1-tritylimidaz
ol1um bromide was washed with diethyl ether (2 x 10ml), and the residue was
treated with glacial acetic acid (4ml) and water (1ml) and 40  heated at
[err] for 15 minutes. The mixture was diluted with water (20ml), and washed
with diethyl ether, and the aqueous phase was basified with 10N aqueous
sodium hdroxide and extracted three times with ethyl acetate. The extracts
were combined and evaporated to dryness, and the residue was purified by
flash column chromatography, eluting with methanol:chloroform (1:49 by
volume), to give methyl 5-(1-cyano-1-
methylethyl)-3-(5-methylimidazol-1-ylmethyl)benzoate, mp [err] 45     The
4-methyl-1-tritylimidazole used in the above process was prepared as
follows:- A mixture of trityl chloride (17g), triethylamine (8.5ml),
4-methylimidazole (5g) and toluene (40ml) was stirred at 80 for 4h and
filtered, and the solid material was washed with toluene. It was then
partitioned between water and chloroform, and the chloroform solution was
separated, dried and combined with the dried toluene filtrate. The combined
organic solutions were evaporated to dryness under reduced pressure, 50
and the residue was triturated with diethyl ether to give 4-methyl- 1
-tritylimidazole, mp. 214-216 . Example 6 The process described in Example
5 was repeated, using 2,2'-(5-bromomethyl-1,3-phenylene)di(2- 55
methylpropiononitrile) as the starting material, to obtain
2,2'-[5-(5-methylimidazol-1- yl)-1,3-phenylene]di(2-
methylpropiononitrile), mp. of hydrochloride salt, [err] crystallised from
ethyl acetate. 9    EP 0 296 749 B1 Example 7 A mixture of
2,2'-[5-(1-chloroethyl)-1 ,3-phenylene)di(2-methylpropiononitrile),
(0.35g), sodium triazole (0.25g) and dimethylformamide (3ml) was stirred at
room temperature for 18h, then water (20ml) was added 5   and the mixture
was extracted twice with ethyl acetate. The extracts were combined and
evaporated to dryness, and the residue was purified by flash column
chromatography, eluting with ethyl acetate, to give 2,2'-
[5-(1-[1H-1,2,4-triazol-1-yl]ethyl)-1,3-phenylene]di(2-methylpropiononitril
e), crystallised as the hydro- chloride from acetone, mp. [err] The
5-(1-chloroethyl)-1,3-phenylene derivative used as starting material in the
above process may be 10 prepared as follows:- A solution of
2,2'-(5-hydroxymethyl-1,3-phenylene)di(2-methylpropiononitrile), (1.9g), in
dichloromethane (20ml) was treated with pyridinium chlorochromate (2.15g)
and stirred at room temperature for 1.5h. The reaction mixture was
subjected to flash column chromatography, eluting with dichloromethane, to
give 2,2'- (5-formyl-1,3-phenylene)di(2-methylpropiononitrile), mp. [err]
15     This compound (0.48g) was dissolved in tetrahydrofuran (5 ml), and
the solution was stirred at [err] under an atmosphere of argon while a
solution of methylmagnesium chloride in tetrahydrofuran (3M, 0.7ml) was
added over 5 minutes. The mixture was stirred for 0.5h, then a saturated
aqueous solution of ammonium chloride was added, and the mixture was
extracted twice with diethyl ether. The extracts were combined, dried and
evaporated to dryness under reduced pressure to give
2,2'-[5-(1-hydroxyethyl)-1,3-phenylene]di- 20  (2-methylpropiononitrile),
which was used without further purification. This was dissolved in
dichloromethane (5ml). and ice-cooled while pyridine (0.16g) was added,
followed by thionyl chloride (0.36g) dropwise. The mixture was kept at room
temperature for 2h, then evaporated to dryness. The residue was partitioned
between diethyl ether and water, and the ether phase was separated, dried
and evaporated to dryness under  reduced  pressure  to  give  the  required
2,2'-[5-(1-chloroethyl)-1,3-phenylene]di(2-methyl- 25 propiononitrile),
which was used without further purification. 



Example 8 A solution of
2,2'-(5-chloromethyl-1,3-phenylene)di(2-methylpropiononitrile), (0.23g),
and 1 H-1,2,4- 30 triazole (0.35g) in acetonitrile (2ml) was heated under
reflux for 18h, then evaporated to dryness. The residue was partitioned
between 1 N aqueous potassium hydrogen carbonate solution and ethyl
acetate, the organic phase was separated, dried and evaporated to dryness
under reduced pressure, and the residue was purified by flash column
chromatography. Elution with methanol:chloroform (1:49 by volume), gave
2,2'- [5-(1 H-1,2,4-triazol-1
-ylmethyl)-1,3-phenylene]di(2-methylpropiononitrile), identical with the
product of Exam- 35  ple 1, and further elution with methanol:chloroform
(2:23 by volume, gave 2,2'-[5-(4H-1,2,4- triazol-4-
ylmethyl)-1,3-phenylene]di(2-methylpropiononitrile), mp. 158-161 [err] The
chloromethyl compound used as starting material in the above process may be
prepared as follows:- A mixture of methyl 3,5-dimethylbenzoate (6g),
N-bromosuccinimide (13g), benzoyl peroxide (50mg) 40 and carbon
tetrachloride (1 50ml) was heated under reflux for 1h. The mixture was then
cooled and filtered, the filtrate was evaporated to dryness under reduced
pressure, and the residue was crystallised from cyclohexane to give methyl
3,5- bis(bromomethyl)benzoate mp. 99-101 *. The methyl
3,5-bis(bromomethyl)benzoate was treated with potassium cyanide in a
similar manner to that described in the second part of Example I to give
methyl 3,5-bis(cyanomethyl)benzoate mp. [err] 45 which was then alkylated
with methyl iodide as also described in the latter part of Example I, to
give methyl 3,5-bis(1 -cyano-1 -methyl ethyl)benzoate, mp. [err] A mixture
of methyl 3,5-bis(1-cyano-1-methyl ethyl)benzoate (5.6g), lithium
borohydride (0.44g) and tetrahydrofuran (30ml) was heated under reflux for
2h. The mixture was cooled and stirred while 2N aqueous hydrochloric acid
was added dropwise until the solution remained acidic, and then the mixture
was so extracted twice with ethyl acetate. The combined extracts were
washed with 1 N aqueous potasium bicarbonate solution and then dried and
evaporated to dryness under reduced pressure to give 2,2'-(5-
hydroxymethyl-1,3-phenylene)di(2-methylpropiononitrile), mp. [err] which
was used without further purification. A solution of
2,2'-(5-hydroxymethyl-1,3-phenylene)di- (2-methylpropiononitrile), (3.8g)
and pyridine 55   (1.58g) in dichloromethane (10ml) was stirred, and cooled
in an ice bath, while thionyl chloride (3g) was added over 10 minutes. The
solution was kept at room temperature for 2h and then heated under reflux
for 1 h and evaporated to dryness under reduced pressure. The residue was
partitioned between water and ethyl acetate and the organic phase was
separated, dried and evaporated to dryness under reduced 10    EP 0 296 749
B1 pressure to give
2,2'-(5-chloromethyl-1,3-phenylene)di(2-methylpropiononitrile), which was
used without further purification. Examples 9 - 16 5 The process described
in Example 8 was repeated, using the appropriate chloromethyl or
bromomethyl derivative and the appropriate heterocyclic starting materials,
to give the following compounds:- 10 15             Ex    [err]          R4
R       Position of    Mp     Foot-Notes 9   1H-1-I*   [err]   -C(CH3)2CN
3      125-127       1 10   1 H-1 -I      H        [err]       3
62-65 



11   1 H-1-T*       H        -C(CH3)2CN       3                    2 20
12   4H-4-T         H       [err]       3                     3 13   1H-1-I
H        [err]       4       65-66 14   1H-1-T        H        [err]
4                    4 15   1H-1-I        H        -CH2CN           3
146-147       5 16   1 H-1 -I   [err]    [err]         3       69-70 25
*I = imidazolyl; T = 1,2,4-triazolyl Footnotes 1. Crystallised from
toluene/petroleum ether, (bp 60-80 ). 2. Nmr in deuteriochloroform; [err]
8.12(1 H,s), 7.98(1 H,s), 7.35-7.6(3H,m), 7.2(1 H,m), 5.39(2H,s),
1.72(6H,s). 30           3. Nmr in deuteriochloroform [err] 8.2(2H,s),
7.25-7.55(3H,m), 7.1(1 H,m), 5.2(2H,s), 1.7(6H,s). 4. Nmr in
deuteriochloroform; [err] 8.12(1 H,s), 8.0(1 H,s), 7.5(2H,d), 7.3(2H,d),
5.4(2H,s), 1.72(6H,s). 5. Hydrochloride salt. 35 The compound of Example 9
was prepared from the chloromethyl starting material described in Example
8; and the compounds of Examples 10-16 were prepared from the corresponding
bromomethyl starting materials, made by the sequence of reactions described
in the second part of Example 1, and used without further purification. 40
Example 17 The process described in Example 8 was repeated, using imidazole
in place of 1,2,4-triazole, and 2,2'- [5-(1-
chloroethyl)-1,3-phenylene]di(2-methylpropiononitrile), (obtained as
described in the second part of 45  Example 7), as the starting materials,
to give 2,2'-[5-(1 -[imidazol-1
-yl]ethyl)-1,3-phenylene]di(2-methylpropion- onitrile), mp. [err] Example
18 50     A solution of
2-methyl-2-[3-(imidazol-1-ylmethyl)phenyl]-propiononitrile, obtained as
described in Exam- ple 10, (0.2g) in concentrated sulphuric acid (0.5ml)
was kept at room temperature for 18h, diluted to 5ml with ice water,
neutralised with concentrated aqueous ammonia, and extracted three times
with ethyl acetate. The extracts were combined, dried and evaporated to
dryness under reduced pressure, and the residue was purified by flash
column chromatography, eluting with methanol:chloroform (2:23 by volume),
to 55  give 2-methyl-2-[3-(imidazol-1-ylmethyl)phenyl]propionamide, mp.
[err]    EP 0296749 B1 Examples 19-20 The process described in Example 18
was repeated, using as starting material the product of Example 1, to give
2-[3-(1 -cyano-1 -methylethyl)-5-(1 H-1,2,4-triazol-1 -
ylmethyl)phenyl]-2-methylpropionamide, (eluted 5  from the flash
chromatography column with methanol:ethylacetate, 1:3 by volume), mp.
134-135 ; and 2,2'-
[5-(1H-1,2,4-triazol-1-ylmethyl)-1,3-phenylene]di(2-methylpropionamide),
mp. [err] eluted from the flash chromatography column with methanol: ethyl
acetate, (1:2 by volume). Example 21 10 The product from Example 16 (0.12g)
and concentrated aqueous ammonia (3ml) were stirred together 



at room temperature for 72h. The insoluble product was filtered off, washed
with water and dried to give 3- (1 -cyano-1 -methylethyl)-5-(imidazol-1
-ylmethyl)benzamide, mp. [err] 15 Example 22 The process described in
Example 21 was repeated, using the product of Example 4 as the starting
material, to give 3-(1-cyano-1-methylethyl)-5-(1
H-1,2,4-triazol-1-ylmethyl)-benzamide, mp. [err] 20  Example 23 A mixture
of the product from Example 22 (0.41g), pyridine (0.25ml) and 1,4-dioxan
(5ml) was stirred while trifluoroacetic anhydride (0.24ml) was added
dropwise. The resulting solution was kept at room temperature for 18h,
diluted with water (10ml), made basic with sodium hydrogen carbonate and
extracted 25 three times with ethyl acetate. The extracts were combined,
dried and evaporated to dryness, and the residue was purified by flash
column chromatography, eluting with methanol:chloroform (3:97 by volume) to
give 3-(1 -cyano-1 -methylethyl)-5-(1 H-1,2,4-triazol-1
-ylmethyl)benzonitrile, mp. [err] Example 24 30 The process described in
Example 23 was repeated, using the product of Example 21 as the starting
material, to give 3-(1-cyano-1-methylethyl)-5-(imidazol-1-ylmethyl)-
benzonitrile, mp. [err] Example 25 35 The process described in Example 22
was repeated, using piperidine in place of aqueous ammonia, and heating at
[err] for 72h to give 2-methyl-2-[3-piperidinocarbonyl-5-(1 H-1,2,4-
triazol-1-ylmethyl]- propiononitrile. Nmr in deuteriochloroform, [err]
8.2(1H,s), 8.0(1H,s), 7.48(1H,m), 7.44(1H,m), 7.2(1H,m), 5.4- (2H,s),
3.68(2H,m), 3.27(2H,m), 1.4-1.8(12H,m). 40 Example 26 The process described
in Example 25 was repeated, using morpholine in place of piperidine, to
give 2-
methyl-2-[3-morpholinocarbonyl-5-(1H-1,2,4-triazol-1-ylmethyl]-propiononitr
ile. Nmr in deuteriochloroform, [err] 46  8.18(1 H,s), 8.0(1 H,s), 7.5(1
H,m), 7.45(1 H,m), 7.2(1 H,m), 5.4(2H,s), 3.5-3.9(8H,m), 1.72(6H,s).
Example 27 A mixture of the product of Example 4 (1.5g), lithium
borohydride (0.23g) and tetrahydrofuran (5ml) was 50 heated under reflux
for 1 h, then cooled and stirred while 2N aqueous hydrochloric acid was
added dropwise until the solution remained acidic, then stirred at room
temperature for 1h and basified by the addition of sodium hydrogen
carbonate. The mixture was extracted three times with ethyl acetate, the
combined extracts were dried and evaporated to dryness under reduced
pressure, and the residue was purified by flash column chromatography,
eluting with methanol:chloroform (1:24 by volume), to give 2-[3-hydrox- 55
ymethyl-5-(1 H-1,2,4-triazol-1-ylmethyl)phenyl]-2-methylpropiononitrile,
mp. [err] 12    EP 0 296 749 B1 Example 28 A solution of the product from
Example 27 (1g) and thionyl chloride (0.4m1) in dichloromethane (5ml) was
heated under reflux for 0.5h, then evaporated to dryness under reduced
pressure, to give 2-[3- 5  chloromethyl-5-(1 H-1,2,4-triazol-1
-ylmethyl)phenyl]-2-methylpropiononitrile  hydrochloride, mp. 189-190 after
trituration with ethyl acetate. Example 29 



10     A mixture of the product from Example 28 (0.73g), tetrabutylammonium
bromide (0.01g), potassium cyanide (0.52g), dichloromethane (2ml) and water
(2ml) was heated under reflux for 3h. It was then cooled, water (20ml) was
added, and the mixture was extracted three times with ethyl acetate. The
extracts were combined, dried and evaporated to dryness under reduced
pressure, and the residue was purified by flash column chromatography,
eluting with methanol:ethyl acetate (3:97 by volume), to give 3-(1-cyano-1-
15  methylethyl)-5-(1H-1,2,4-triazol-1-ylmethyl)phenylacetonitrile. Nmr in
deuteriochloroform: [err] 8.18(1H,s), 8.0- (1 H,s), 7.42(1 H,m), 7.38(1
H,m), 7.18(1 H,m), 5.4(2H,s), 3.78(2H,s), 1.72(6H,s). Example 30 20     A
mixture of the product from Example 28 (0.6g), S-methylthiouronium sulphate
(0.56g), 10N aqueous sodium hydroxide (1 ml) and dimethylformamide (5ml)
was stirred at room temperature for 18h, diluted with water (20ml) and
extracted twice with dichloromethane. The extracts were combined, dried and
evaporated to dryness under reduced pressure, and the residue was purified
by flash column chromatography, eluting with methanol:ethyl acetate (1:49
by volume) to give 2-methyl-2- [3-methylthiomethyl-5-(1H-1,2,4-triazol-1-
25 ylmethyl)phenyl]-propiononitrile. Nmr in deuteriochloroform: [err]
8.12(1 H,s), 8.0(1 H,s), 7.4(1 H,m), 7.27(1 H,m), 7.15(1 H,m), 5.38(2H,s),
3.66(2H,s), 2.0(3H,s), 1.72(6H,s). Example 31 30     A solution of the
product of Example 30 (0.16g) in methanol (0.5ml) and tetrahydrofuran (5ml)
was stirred while a solution of sodium periodate (0.15g) in water (0.5ml)
was added, and was then stirred at room temperature for a further 18h.
Water (5ml) was added and the mixture was extracted six times with
dichloromethane. The extracts were combined, dried and evaporated to
dryness, and the residue was purified by flash column chromatography,
eluting with methanol:ethyl acetate (1:9 by volume) to give 2- 35
methyl-2-[3-methylsulphinylmethyl-5-(1H-1,2,4-triazol-1-ylmethyl)phenyl]-pr
opiononitrile. Nmr in deuterioch- loroform; [err] 8.16(1 H,s), 8.0(1 H,s),
7.38(1 H,m), 7.27(1 H,m), 7.15(1 H,m), 5.4(2Hs), 3.98(1 H,d), 3.88(1 H,d),
2.5- (3H,s), 1.72(6H,s). Example 32 40 A solution of the product of Example
5 (0.25g) in tetrahydrofuran (5ml) was cooled to [err] and stirred under an
atmosphere of argon while a solution of methylmagnesium chloride in
tetrahydrofuran (3M, 0.5ml) was added over 5 minutes, The solution was
stirred for a further 0.5h, then treated with saturated aqueous ammonium
chloride solution and extracted twice with ethyl acetate. The extracts were
combined, dried and 45 evaporated to dryness under reduced pressure, and
the residue was purified by flash column chromatog- raphy, eluting with
methanol:ethyl acetate (1:19 by volume) to give
2-[3-(1-hydroxy-1-methylethyl)-5-(5-
methylimidazol-1-ylmethyl)phenyl]-2-methylpropiononitrile, mp. 128-131
[err] after trituration with pentane. Example 33 50 The process described
in Example 32 was repeated, using the product from Example 4 as the
starting material,    to      give      2-[3-(1 -hydroxy-1
-methylethyl)-5-(1 H-1,2,4-triazol-1 -ylmethyl)phenyl]-2-
methylpropiononitrile, mp. 152-4 [err] after crystallisation from diethyl
ether. 55 Example 34 A solution of 3-bromopyridine (0.31g) in diethyl ether
was stirred and cooled to -70  while a solution of n-butyl-lithium in
hexane (1.6M, 1.33ml) was added, followed by
2,2'-(5-formyl-1,3-phenylene)di(2-methyl- 13    EP 0 296 749 B1 



propiononitrile), (0.48g). The mixture was allowed to warm to room
temperature and was then extracted with 2N aqueous hydrochloric acid
(10ml). The acid extract was separated, basified with 10N aqueous sodium
hydroxide solution and extracted twice with ethyl acetate. The extracts
were combined, dried and evaporated to dryness under reduced pressure, and
the residue was purified by flash column chromatog- 5  raphy, eluting with
ethyl acetate, to give
2,2'-[5-(1-hydroxy-1-(3-pyridyl]methyl)-1,3-phenylene]di(2-methyl
propiononitrile), mp. [err] Example 35 10     A solution of the product
from Example 34 (50mg) in dichloromethane (2ml) and thionyl chloride (0.1
ml) was heated under reflux for 1 h, then evaporated to dryness under
reduced pressure. The residue was dissolved in ethanol, 10%
palladium-on-carbon catalyst was added, and the mixture was shaken in an
atomosphere of hydrogen at room temperature and atmospheric pressure for
1h. The mixture was filtered, the filtrate was evaporated to dryness under
reduced pressure, and the residue was partitioned between 15  aqueous
sodium hydrogen carbonate solution and ethyl acetate. The ethyl acetate
phase was separated, dried and evaporated to dryness under reduced
pressure, and the residue was purified by flash column chromatography,
eluting with ethyl acetate, to give
2,2'-[5-(3-pyridylmethyl)-1,3-phenylene]di(2-methyl- propiononitrile), mp
[err] 20  Example 36 A mixture of
2,2'-(5-formyl-1,3-phenylene)di(2-methylpropiononitrile (0.48g),
trimethylsulphoxonium io- dide (0.53g), powdered potassium hydroxide
(0.27g), 1H-1,2,4-triazole (0.16g) and tert-butyl alcohol (5ml) was stirred
at 80 [err] for 1 h, then cooled, diluted with water (10ml) and extracted
three times with ethyl acetate 25  The combined extracts were dried and
evaporated to dryness under reduced pressure, and the residue was purified
by flash column chromatography, eluting with methanol:ethyl acetate (1:49
by volume) to give 2,2'- [5-(1 -hydroxy-2-(1 H-1,2,4-triazol-1
-yl]ethyl)-1,3-phenylene]di(2-methylpropiononitrile, mp 131-134 . Example
37 30 A mixture of 2,2'-[5-(E-2-[1
H-1,2,4-triazol-1-yl]vinyl)-1,3-phenylene]di(2-methylpropiononitrile),
(25mg), 10% palladium-on-carbon catalyst (10mg) and ethyl acetate (2ml) was
stirred in an atmosphere of hydrogen at room temperature and atmospheric
pressure for 1h. The mixture was filtered, and the filtrate was evaporated
to dryness under reduced pressure to give
2,2'-[5-(2-[1H-1,2,4-triazol-1-ylmethyl]ethyl)-1,3- 35
phenylene]di(2-methylpropiononitrile), mp  102-104 . The required starting
material for use in the above process may be manufactured as follows:- A
solution of the product from Example 36 (0.25g), thionyl chloride (0.2ml)
and dichloromethane (2ml) was heated under reflux for 1 h, then evaporated
to dryness. The residue was triturated with ethyl acetate to give
2,2'-[5-(1-chloro-2-[1H-1,2,4-triazol-1-yl]ethyl)-1,3-phenylene]di(2-methyl
-propiononitrile) hydrochloride, 40  mp 190-192 [err]. A mixture of this
material (70mg), sodium 1 H-1,2,4-triazole (100mg) and dimethylformamide (1
ml) was heated at [err] for 2h, then diluted with water (10ml) and
extracted with ethyl acetate. The extract was dried and evaporated to
dryness under reduced pressure, and the residue was purified by flash
column chromatography, eluting with ethyl acetate:n-pentane (3:1 by volume)
to give the required starting material, 45  mp [err] Example 38 A solution
of oxalyl chloride (0.12ml) in dichloromethane (2ml) was stirred and cooled
to [err] while so  dimethyl sulphoxide (0.12ml) was added dropwise. The
solution was stirred for 2 minutes, then 2-[3-(1- hydroxyethyl)-5-(1
H-1,2,4-triazol-1 -ylmethyl)phenyl]-2-methylpropiononitrile, (0.18g), was
added, and the temperature was kept at [err] for 10 minutes. Triethylamine
(0.2ml) was added, and the mixture was allowed to warm to room temperature.
Water (15ml) was added, and the mixture was extracted three times 



with dichloromethane. The extracts were combined, dried and evaporated to
dryness, and the residue was 55 purified by flash column chromatography,
eluting with methanol:chloroform (1:99 by volume) to give 2-[3-
acetyl-5-(1H-1,2,4-triazol-1-ylmethyl)phenyl]-2-methylpropiononitrile. Nmr
in deuteriochloroform; [err] 8.2(1H,s), 8.02(2H,m), 7.8(1 H,m), 7.64(1
H,m), 5.45(2H,s), 2.6(3H,s), 1.75(6H,s). 14    EP 0 296 749 B1 The
1-hydroxyethyl starting material used in the above process may be
manufactured as follows:- The product from Example 27 was oxidised by the
process described in the first part of this Example to the corresponding
3-formyl compound. The formyl compound (0.2g) was dissolved in
tetrahydrofuran (1ml), stirred and cooled to -70  under 5  an atmosphere of
argon, and a solution of methylmagnesium chloride in tetrahydrofuran (3m,
0.32ml) was added, The mixture was stirred at [err] for 0.5h and allowed to
warm to room temperature, then saturated aqueous ammonium chloride solution
(1 0ml) was added. The mixture was extracted three times with
dichloromethane, and the extracts were combined, dried and evaporated to
dryness under reduced pressure to give the required 1-hydroxyethyl starting
material, which was used without further purification. 10 Examples 39-48
The process described in Example 1 was repeated, using the appropriate
5-methyl-1,3-disubstituted phenylene compound as starting material, to give
the following compounds:- 15 [err] 20 25 30 [err] 45 50 55 15    EP 0 296
749 B1 I     I       I                     I         I [err] 25        1.
The required starting material was prepared as follows:- A mixture of
3,5-dimethylbenzyl bromide (25g), tetrabutylammonium bromide (1.2g),
potassium cyanide (12.3g), dichloromethane (25ml) and water (20ml) was
stirred vigorously and heated under reflux for 2h. 30       The mixture was
cooled and diluted with dichloromethane, and the organic phase was
separated, dried and evaporated to dryness under reduced pressure.  The
residue was purified by flash column chromatography, eluting with petroleum
ether (bp 60 80)s ethyl 



acetate (19:1 by volume), to give 3,5-dimethylphenylacetonitrile, m.p.
42-44. A mixture of this nitrile (12.5g) and sodium hydride (80% 40
dispersion in mineral oil; 6.45g) was cooled in ice and stirred under an
atmosphere of argon, while a solution of iodomethane (25ml) in
dimethylformamide (50ml) was added dropwise over 0.Sh.  The mixture was
allowed to warm to room temperature, stirred at room temperature 45
for a further 0.5h, then added cautiously to ice-water (500ml).  The
mixture was extracted three times with diethyl ether, and the extracts were
combined and evaporated to dryness.   The residue was purified by flash
column chromatography, eluting with petroleum ether (bp [err] ethyl acetate
(19:1 by volume), to give the required starting 55    EP 0 296 749 B1
material, 2-(3,5-dimethylphenyl)-2-methylpropiononitrile. 2.        Nmr in
deuteriochloroform"  6 8.15 (1H, s), 8.0 (1H, s), 7.5 5      (1H, m), 7.34
(1H, m), 7.3 (1H, m), 5.4 (2H, s), 1.95 (2H, m), 1.72 (6H, s), 1.68 (3H,
8), 0.98 (3H, d). 3.        The required starting material was prepared as
follows:- A mixture of 2-(3,5-dimethylphenyl)-2-methylpropiono- 10
nitrile (see Footnote 1 above, 11.9g), N-bromosuccinimide (13.5g), benzoyl
peroxide (50mg) and tetrachloromethane (60ml) was heated under reflux for 1
hr.   The mixture was cooled and filtered, the filtrate was evaporated to
dryness under reduced pressure, and the residue was purified by flash
chromatography, eluting with petroleum ether (b.p. [err] ethyl acetate
(19:1  by volume), to give 2-(3-bromomethyl-5-
methylphenyl)-2-methylpropiononitrile.   This compound was reacted with
potassium cyanide, under the conditions described in Footnote 1 above, to
give 2-(3-cyanomethyl-5-methylphenyl)-2-methylpropiono- nitrile. 25
A mixture of this cyanomethyl compound (Ig), iodomethane (0.63ml),
dichloromethane (5ml), tetrabutylammonium hydrogen sulphate (1.7g), sodium
hydroxide (0.4g) and water (5ml) was stirred vigorously 30     at room
temperature for 1 hr, then diluted with dichloromethane (20ml), and the
organic phase was separated, dried and evaporated to dryness. The residue
was purified by flash chromatography, using the solvent defined above, to
give 2-[3-(l-cyanoethyl)-5-methylphenyl]-2- 35     methylpropiononitrile,
mp [err] This propiononitrile was alkylated, by the process described in
Footnote 1 above, but using iodoethane in place of iodomethane, to 40
give the required starting material, 2-[3-(1-cyano-1-methylethyl)-5-
methylphenyl]-2-methylbutyronitrile, mp [err] 4.        Nmr in
deuteriochloroform: 6 8.2 (1H, s), 8.12 (1H, s), 



7.45 (1H, m), 7.34 (1H, m), 7.27 (1H, m), 5.42 (2H, s), 1.8-2.2 (4H, m),
1.72 (6H, s), 0.95 (6H, t). 5.        The required starting material was
prepared by the alkylation of
2-(3-cyanomethyl-5-methylphenyl)-2-methylpropiononitrile 50     (Footnote 3
above) with an excess of iodoethane, under the conditions described in
Footnote 1 above. Nmr in deuteriochloroform: [err] 7.15 55 17    EP 0 296
749 B1 (2H, m), 7.1 (1H, m), 2.4 (3H, s), 1.95 (4H, m) , 1.7 (6H, s), 0.9
(6H, s). 6.        The required starting material was prepared by the
alkylation of 2-(3-cyanomethyl-5-methylphenyl)-2-methylpropionitrile
(Footnote 3 above) with 1,2-dibromoethane, under the conditions described
in Footnote 1 above. 10 7.        The required starting material was
prepared by the alkylation of
2-(3-cyanomethyl-5-methylphenyl)-2-methylpropiono- nitrile (Footnote 3
above) with 1,3-dibromopropane, under the conditions described in Footnote
1 above. 8.        Nmr in deuteriochloroform: 6 8.14 (1H, s), 8.0 (1H, s),
7.52 (1H, m), 7.3 (2H, m), 5.38 (2H, s), 2.4-2.6 (2H, m), 1.85-2.15 (6H,
m), 1.7 (6H, s). 9.        The required starting material was prepared by
the alkylation of 2-(3-cyanomethyl-5-methylphenyl)-2-methylpropiononitrile
(Footnote 3 above) with 1,4-dibromobutane, under the conditions 25
described in Footnote 1 above.  Nmr in deuteriochloroform : 6 7.32 (1H, m),
7.25 (1H, m), 2.5 (2H, m), 2.4 (3H, s), 2.02 (6H, m), 1.74 (6H, s). 10.
The required starting material, mp [err] was prepared by the process
described in Footnote 1, but using trideuterio-iodomethane in place of
iodomethane. 11.       Nmr in deuteriochloroform: [err] 8.18 (1H, s), 8.0
(1H, s), 5.42 35    (2H, 8), 4.8 (4H, d), 1.72 (6H, a). 12.       The
required starting material was prepared as follows:- A mixture of
2-(3-cyanomethyl-5-methylphenyl)-2-methyl- propiononitrile (Footnote 3,
0.2g), acetonitrile (0.5ml), formaldehyde 40 (40% aqueous solution, 1ml)
and sodium hydroxide liquor (specific gravity 1.35, O.lml) was stirred at
room temperature for 18hrs., then treated with saturated aqueous ammonium
chloride (15ml) and extracted 45    3 times with dichloromethane.  The
extracts were combined, dried and evaporated to dryness under reduced
pressure, and the residue was 



purified by flash column chromatography, eluting with methanol (3% by
volume) in chloroform, to give 2-[3-(1-cyano-2-hydroxy-1-(hydroxy- 50
methyl)ethyl)-5-methylphenyl]-2-methylpropiononitrile, m.p. 133-135[err].
55 18    EP 0 296 749 B1 A solution of this nitrile (0.52g) in
1,2-dimethoxyethane (5ml) was added dropwise to a solution of
diethylaminosulphur 5    trifluoride (lml) in dichloromethane (5ml),
keeping the temperature below -50.   The mixture was then allowed to warm
to room temperature, and kept at that temperature for 18hrs.   Water (20ml)
10    was added cautiously, then the mixture was extracted with ethyl
acetate.   The extract was dried and evaporated to dryness, the residue was
purified by flash column chromatography, eluting with ethyl acetate (20% by
volume) in pentane, to give 2-[3-(1-cyano-2- 15 fluoro-1-(fluoromethyl)
ethyl-5-methylphenyl]-2-methylpropiononitrile. Nmr in deuteriochloroform:
[err] 7.38 (2H, m), 7.28 (1H, m). 4.85 (4H, d), 2.45 (3H, s), 1.74 (6H, s).
20   13.        The melting point is for the hydrochloride salt. 14.
The required starting material was prepared by the sequence of processes
described in Footnote 1, but using 3-bromo-5-methylbenzyl 25   bromide, to
give 2-(3-bromo-5-methylphenyl)-2-methylpropiononitrile. Nmr in
deuteriochloroform: [err] 7.35 (1H, m), 7.25 (1H, m), 2.35 (3H, s), 1.7
(6H, s). 30   15.        The required starting material was prepared as
follows:- A mixture of methyl 5-(1-cyano-1-methylethyl)-3-toluate (3.25g)
and lithium borohydride (0.5g) in tetrahydrofuran (20ml) was heated under
reflux for lh.   The mixture was cooled and stirred while 5N hydrochloric
acid (20ml) was added dropwise, then extracted twice with diethyl ether.
The extracts were combined, dried and evaporated to dryness under reduced
pressure, to give 5-(1-cyano-1- 40 methylethyl)-3-methylbenzyl alcohol.
0.9g of this material was dissolved in dichloromethane (1ml) and thionyl
chloride (lml), the mixture was heated under reflux for 45 0.5h and
evaporated to dryness under reduced pressure, and the residue was
partitioned between diethyl ether and aqueous sodium bicarbonate.   The
organic extract was separated, dried and evaporated to dryness under
reduced pressure, and the residue was dissolved in 50 dimethylformamide
(2ml) and added to a stirred mixture of S-methyl- 55 



19    EP 0 296 749 B1 isothiuronium sulphate (1.39g), dimethylformamide
(10ml) and 1ON aqueous sodium hyroxide (2ml).   The mixture was stirred for
lh, 5   diluted with water and extracted with diethyl ether, the extract
was dried and evaporated to dryness under reduced pressure, and the residue
was purified by flash chromatography, eluting with ethyl 10  acetate (5% by
volume) in pentane, to give 2-methyl-2-[3-methyl-5-
(methylthiomethyl)phenyl]propiononitrile. A solution of this nitrile
(0.63g) in dichloromethane (20ml) was treated with m-chloroperbenzoic acid
(1.2g), added in portions 15 over 10 minutes, then the mixture was stirred
for 0.5h.   The mixture was then washed twice with 2N aqueous sodium
hydroxide, dried and evaporated to dryness, to give
2-methyl-2-[3-methyl-5-(methyl- 20  sulphonylmethyl)phenyl]propiononitrile,
which was used without purification. A mixture of this nitrile (0.25g),
iodomethane (0.35g), 25  sodium hyride (80% dispersion in oil, 0.12g) and
dimethylformamide (5ml) was stirred under an atmosphere of argon at room
temperature for 18h.   The mixture was treated with water and extracted
twice with 30  ethyl acetate, and the extracts were combined and evaporated
to dryness.   The residue was then triturated with tetrachloromethane to
give 2-methyl-2-[3-methyl-5-(1-methylsulphonyl-1-methylethyl)phenyl]-
propiononitrile, m.p. [err] 35 Example 49-52 40    The process described in
Example 1 was repeated, using the appropriate 2- or 4-substituted 2,2'-(5-
methyl-1,3-phenylene)di(2-methylpropiononitrile) as starting material, to
give the following compounds:- [err]    EP0296749B1 . I Ex  I  R4   I
Position of  I  Mp.   I Footnote 5
substitution I          I 49      N02             4          -    I   1,2
50     Br               4      1 83-86 1   3 10 1 51 1    Br  1           2
128-131 1   3 1 52     CN   I          4      1 35-37  1  4         1 15 



Footnotes 1.        Nmr in deuteriochloroform   6 8.18 (1H, s), 8.0 (1H,
s), 7.82 (1H, d), 7.46 (1H, d), 5.34 (2H, s), 1.86 (6H, s), 1.72 (6H, s).
20 2.        The required starting material was prepared as follows:-
2,2'-(5-methyl-1,3-phenylene)di(2-methylpropiononitrile), (0.23g) was added
to a 0.5M solution of nitronium tetrafluoroborate in 25      sulpholane
(2ml), and the mixture was stirred at [err] for 24h. The cooled mixture was
treated with water and extracted with ether.   The ether extract was dried
and evaporated to dryness under reduced 30      pressure, and the residue
was purified by flash chromatography using ethylacetate (15% by volume) in
petroleum ether as eluant to give
2,2'-(5-methyl-4-nitro-1,3-phenylene)di(2-methylpropiononitrile) up [err]
35      3.         The required starting material was prepared as follows:-
A mixture of 2,2'-(5-methyl-1,3-phenylene)di(2-methyl- propiononitrile),
(1.13g), dichloromethane (l0ml) and silver tri- 40
fluoromethanesulphonate (1.55g) was stirred in the dark while adding a
solution of bromine (0.88g) in dichloromethane (2ml) dropwise over 5
minutes.   The mixture was stirred for a further 1h, then treated with
dilute aqueous potassium bicarbonate and ethyl acetate.   The 45
mixture was filtered through a pad of kieselguhr ("Celite" - trade mark),
and the organic phase was separated, dried and evaporated to dryness.   The
residue was subjected to flash chromatography eluting 50      with ethyl
acetate (15% by volume) in pentane to give 2,2'-(4-bromo-5- methyl-1,
3-phenylene) di(2-methylpropiononitrile) mp [err] 55 21    EP 0 296 749 B1
Further elution with ethyl acetate (25% by volume) in pentane gave
2,2'-(2-bromo-5-methyl-1,3-phenylene)di(2-methyl- 5    propiononitrile) mp
[err] 4.          The required starting material was prepared as follows:-
A mixture of 2,2'-(4-bromo-5-methyl-1,3-phenylene)di(2- 10
methylpropiononitrile), (0.2g), cuprous cyanide (0.09g) and dimethyl-
formamide (0.5ml) was stirred under reflux for 4 h.    A further 0.09g of
cuprous cyanide was added, and the mixture was heated for a further 18h.
The mixture was cooled, treated with warm aqueous 15 sodium cyanide
solution and extracted with ethyl acetate.    The extract was dried and
evaporated to dryness under reduced pressure, and the residue was purified
by flash chromatography, eluting with 20 ethyl acetate (20% by volume) in
petroleum ether (bp [err] to give 



2,2'-(4-cyano-5-methyl-1,3-phenylene)di(2-methylpropiono-  nitrile) mp
[err] 25 Example 53 A      mixture     of
2,2'-(5-chlorodideuteriomethyl-1,3-phenylene)di(2-trideuteriomethyl-3,3,3-
30  trideuteriopropiononitrile) (0.65g), dimethylformamide (5ml) and sodium
triazole (0.45g) was stirred at room temperature for 18h. The mixture was
diluted with water (30ml) and extracted with ethyl acetate, and the extract
was dried and evaporated to dryness under reduced pressure. The residue was
purified by flash chromatography, using ethyl acetate as eluant, to give
2,2'-[5-dideuterio-(H-1,2,4-triazol-1-yl)methyl-1,3-
phenylene]di(2-trideuteriomethyl-3,3,3-trideuteriopropiononitrile), mp
82-83 [err] after crystallisation from ethyl 35 acetate/cyclohexane. The
starting material from the above process may be prepared as follows:- The
process used to prepare methyl 3,5-bis(1-cyano-1-methylethyl)benzoate,
described in the later part of Example 8, was repeated, using
trideuterioiodomethane instead of iodomethane, to give methyl 3,5-bis[1-
cyano-2,2,2-trideuterio-1-(trideuteriomethyl)ethyl]benzoate, m.p. [err] 40
A solution of this methyl ester (7.7g) in tetrahydrofuran (100ml) was
stirred at [err] under an atmosphere of argon, while lithium aluminium
deuteride (0.63g) was added in portions over 10 minutes at -40 to [err] The
solution was then allowed to warm to room temperature, and kept at room
temperature for 0.5h. The solution was then treated with ethyl acetate
(5ml), cautiously acidified with 2N aqueous hydrochloric acid, and filtered
through a pad of kieselguhr ("Celite"), washing the pad with ethyl acetate
(2 x 45 50ml). The organic phase was separated, dried and evaporated to
dryness under reduced pressure, to give
2,2'-[5-dideuterio(hydroxy)methyl)-1,3-phenylene]di[3,3,3-trideuterio-2-(di
deuteriomethyl)-propiononitrile], mp 152-154 . An ice-cooled solution of
this compound (6.8g) in dichloromethane (30ml) and thionyl chloride (3ml)
was stirred while pyridine (2.35g) was added dropwise over 15 minutes, The
mixture was stirred at room 50  temperature for a further 2 h, and then
evaporated to dryness under reduced pressure. The residue was partitioned
between ethyl acetate and water, and the ethyl acetate phase was separated,
dried and evaporated to dryness under reduced pressure, to give
2,2'-[5-(chlorodideuteriomethyl)-1,3-phenylene]di-
[3,3,3-trideuterio-2-(trideuteriomethyl)propiononitrile] mp 119-121 *. 55
Examples 54-57 The process described in Example 53 was repeated, using the
appropriate chloromethyl or chlorodideuteriomethyl starting material, to
give the following compounds:- 22    EP 0 296 749 B1 [err] 23    EP 0 296
749 B1 I    I     IPosition of I             I Position of  I           I
I I Ex I R4   substitution     [err]      I substitution   A I  Mp
ootnotel 5    1 



1 54 1 -  I       -     I-C(CH3)2CN           3       ICD2182-83    1 55
-          -      [err]           4       [err]    2 10 1 56 1-Br 1       2
-       I       -       [err] -     3,4 1 57 1-P          2       [err]
3       [err]      1 5,6 I    I     I             I            I
I   I      I 15 Footnotes 20 1.        Starting material was prepared from
2,2'-(5-methyl-1,3- phenylene)di(2-methylpropiononitrile) by reduction with
lithium aluminium deuteride followed by chlorination with thionyl chloride,
as 25      described in the latter part of Example 53, to give
2,2'-(5-chlorodi- deuteriomethyl-1,3-phenylene)di(2-methylpropiononitrile),
mp [err] 2.        The starting material was prepared by the process
described 30      in the latter part of Example 8, using methyl
2,5-dimethylbenzoate in place of methyl 3,5-dimethylbenzoate. 3.        Nmr
in deuteriochloroform: 6 8.14 (1H, s), 7.98 (1H, s), 7.65 (1H, d), 7.48
(1H, d), 7.06 (1H, dd), 5.35 (2H, s), 1.86 (6H, 35 s). 4.        The
starting material was prepared by the process described in the latter part
of Example 8, using methyl 4-bromo-3-methylbenzoate 40      in place of
methyl 3,5-dimethylbenzoate. 5.        Nmr in deuteriochloroform: 6 8.18
(1H, s), 8.0 (1H, s), 7.44 (2H, d), 5.36 (2H, s), 1.8 (6H, s). 45      6.
The starting material was prepared as followss- 2-Fluoro-m-xylene (5g) was
added dropwise to a stirred solution of aluminium chloride (6.4g) and
acetyl chloride (2.7ml) in dichloroethane (20ml), and the mixture was
stirred at room temperature 50      for 1.5h.   The mixture was treated
with cold 1N aqueous hydrochloric 55 24    EP 0 296 749 B1 acid (100ml),
the organic layer was separated and the aqueous phase was further extracted
with dichloromethane.   The combined extracts 5   were dried and evaporated
to dryness under reduced pressure, and the residue was purified by flash
chromatography using ethyl acetate (10% by volume) in petroleum ether (bp
[err] as eluant, to give 4-fluoro- 10    3,5-dimethylacetophenone. A
mixture of this acetophenone (4g), methanol (40ml) and sodium hypochlorite
solution (60ml) was stirred at reflux for 0.5h. The cooled reaction mixture
was diluted to 500ml with water, and 



15 stirred while sodium sulphite (log) was added.   The solution was washed
with ethyl acetate, and the aqueous phase was acidified with concentrated
hydrochloric acid and then extracted three times with 20   ethyl acetate.
The combined extracts were dried and evaporated to dryness to give
4-fluoro-3,5-dimethylbenzoic acid, mp [err] A mixture of this acid (6.7g),
methanol (100ml) and 25   concentrated sulphuric acid (4ml) was heated
under reflux for 2h. The methanol was evaporated under reduced pressure,
and the residue was washed with water (200ml), then extracted twice with
ethyl 30   acetate.   The combined ethyl acetate extracts were washed with
2N- aqueous sodium hydroxide, dried and evaporated to dryness under reduced
pressure, to give methyl 4-fluoro-3,5-dimethylbenzoate which was used
without further purification. 35 The methyl 4-fluoro-3,5-dimethylbenzoate
was used in place of methyl 3,5-dimethylbenzoate in the processes described
in the latter part of Example 8, to give 2,2'-(5-chloromethyl-2-fluoro-1,3-
40   phenylene)di(2-methylpropiononitrile), mp 118 [err] Example 58 45 A
mixture of 2,2'-[5-(5-formylimidazol-1 -yl)-1
,3-phenylene]di(2-methylpropiononitrile), (0.1 7g), ethanol (3ml), sodium
acetate (0.21g), hydroxylamine hydrochloride (0.17g), and water (2ml) was
heated under reflux for 1h. The mixture was diluted with water (10ml) and
extracted twice with ethyl acetate, and the combined extracts were dried
and evaporated to dryness under reduced pressure. so    A solution of the
residue and pyridine (0.08ml) in dioxan (2ml) was stirred and cooled in an
ice bath while trifluoroacetic anhydride (0.08ml) was added, and the
mixture was kept at room temperature for 18h. The mixture was treated with
saturated sodium hydrogen carbonate solution (10ml) and extracted three
times with dichloromethane, and the combined extracts were dried and
evaporated to dryness under reduced pressure. The residue was purified by
flash chromatography using methanol (2% by volume) in 55   chloroform as
eluant, to give
2,2'-[5-(5-cyanoimidazol-1-yl)-1,3-phenylene]di(2-methylpropiononitrile),
mp 88- 90 . The starting material for the  above process was obtained as
follows:- A suspension of ethyl imidazole-4-carboxylate (1.4g),
triethylamine (1.2g) and chloroform (20ml) was 25    EP 0296749 B1 stirred
at room temperature while trityl chloride (3.06g) was added, and the
mixture was stirred at room temperature for 1h. The resulting solution was
washed with water, dried and evaporated to dryness under reduced pressure,
and the residue was crystallised from a mixture of ethyl acetate and
cyclohexane, to give ethyl 1 -tritylimidazole-4-carboxylate, mp 163-164 . 5
A solution of this ethyl ester (1g) in dichloromethane (10ml) under an
atmosphere of argon at [err] was stirred while a 1 M solution of
di-isobutylaluminium hydride in dichloromethane (5.3ml) was added dropwise,
and the mixture was then stirred at [err] for a further 0.5h. Ethyl acetate
(1 ml) was added dropwise, 



followed by a saturated aqueous solution of ammonium chloride (15ml), the
mixture was filtered and the filtrate was diluted with ethyl acetate. The
organic phase was separated, dried and then evaporated to 10   dryness to
give 4-formyl-1 -tritylimidazole, mp [err] A  mixture  of
4-formyl-1-tritylimidazole  (0.5g),
2,2'-(5-bromomethyl-1,3-phenylene)di(2-methyl- propiononitrile) and
acetonitrile (2ml) was heated under reflux for 30h. The reaction mixture
was treated with acetic acid (8ml) and water (2ml) and the mixture was then
heated at [err] for 1 h. The mixture was diluted with water (20ml) and
washed with ether, the aqueous phase was basified with sodium carbonate,
and the is  mixture was extracted three times with ethyl acetate. The
combined extracts were dried and evaporated to dryness, and the residue was
purified by flash chromatography using methanol (2% by volume) in
chloroform as eluant, to give
2,2'-[5-(5-formylimidazol-1-yl)-1,3-phenylene]di(2-methylpropiononitrile),
mp [err] 20  Example 59 A solution of 1,2,4-triazole (0.69g) in
trifluoroacetic acid (3.12ml) was added to 2,2'-[5-(1-hydroxy-1-
methylethyl)-1,3-phenylene]-di(2-methylpropiononitrile), (0.27g), and the
resulting solution was stirred at room temperature for 18hr and then
evaporated to dryness. The residue was treated with aqueous sodium 25
hydrogen carbonate solution and the mixture was extracted with ethyl
acetate. The extract was dried and evaporated to dryness under reduced
pressure, and the residue was purified by flash chromatography using
methanol (1% by volume) in dichloromethane as eluant, to give
2,2'-(5-[1-methyl-1-(1H-1,2,4-triazol-1-yl)-
ethyl]-1,3-phenylene)di(2-methylpropiononitrile), which was characterised
as the hydrochloride salt, mp 185- [err] 30     The starting material for
the above example may be prepared as follows: A 3M solution of
methylmagnesium chloride in tetrahydrofuran (3ml) was added over 5 minutes
to a stirred solution of methyl 3,5-bis-(1-cyano-1-methylethyl)benzoate
(1.35g) in tetrahydrofuran (20ml) at [err] under an atmosphere of argon.
The mixture was allowed to warm to room temperature and kept at room
temperature for 0.5h, then treated with 1N aqueous hydrochloric acid
solution (20ml). The mixture was 35  extracted twice with ethyl acetate and
the combined extracts were dried and evaporated to dryness under reduced
pressure, to give
2,2'-[5-(1-hydroxy-1-methylethyl)-1,3-phenylene]di(2-methylpropiononitrile)
which was used without further purification. Example 60 40 The process
described in Example 34 was repeated, using 5-bromopyrimidine instead of 3-
bromopyridine, and a reaction temperature of [err] to give
2,2'-[5-hydroxy(5-pyrimidinyl)methyl]-1,3-
phenylene]di(2-methylpropiononitrile), mp 129-130. 45  Example 61 A
solution of
2,2'-[5-(1-hydroxy-1-(3-pyridyl)methyl)-1,3-phenylene]di(2-methylpropiononi
trile) in dich- loromethane (2ml) was stirred under an atmosphere of argon
at [err] while diethylaminosulphurtrifluoride (0.07ml) was added over 5
minutes. The solution was allowed to warm to room temperature over 0.5h,
then so treated with aqueous sodium hydrogen carbonate solution, and the
mixture was extracted twice with ethyl acetate. The combined extracts were
dried and evaporated to dryness under reduced pressure, and the residue was
purified by flash chromatography using 2:1 (by volume) ethyl acetate:
pentane as eluant to give
2,2'-[5-fluoro(3-pyridyl)methyl-1,3-phenylene]di(2-methylpropiononitrile).
Nmr in deuteriochloroform: [err] 8.65 (2H, m), 7.7 (1 H, d), 7.56 (1 H, m),
7.42 (2H, m), 7.38 (1 H, m), 6.56 (1 H, d), 1.75 (12H, s). 55 26   



EP 0 296 749 B1 Example 62 The process described in Example 61 was
repeated, using 2,2'-[5-(1-hydroxy-1-(5-pyrimidinyl)methyl)-
1,3-phenylene]di(2-methylpropiononitrile as starting material, to give
2,2'-[5-fluoro(5-pyrimidinyl)methyl-1,3- 5
phenylene]di(2-methylpropiononitrile, mp [err] Example 63 A solution of
2,2'-[5-nicotinoyl-1,3-phenylene)di(2-methylpropiononitrile) (80mg) in
dichloromethane 10  (1 ml), at [err] under an atmosphere of argon, was
treated with diethylaminosulphurtrifluoride (0.3ml) and the mixture was
kept at room temperature for 3 days. The mixture was treated with aqueous
sodium hydrogen carbonate solution and extracted twice with diethyl ether.
The ether extracts were dried and evaporated to dryness under reduced
pressure, and the residue was purified by flash chromatography, using ethyl
acetate (40% by volume) in pentane as eluant, to give
2,2'-[5-(1,1-difluoro-1-(3-pyridyl)-methyl)-1,3-phenylene]di(2- 15
methylpropiononitrile). Nmr in [err]  8.85 (1 H, d), 8.75 (1 H, d), 8.05 (1
H, d), 7.8 (1 H, s), 7.68 (2H, s), 7.56 (1H, dd), 1.74 (12H, s). The
nicotinoyl compound used as starting material in the above process was
obtained as follows:- A mixture of
2,2'-[5-hydroxy(3-pyridyl)methyl-1,3-phenylene]di(2-methylpropiononitrile)
(0.1 g), dich- loromethane (3ml) and pyridinium chlorochromate (0.1g) was
stirred at room temperature for 1h. The 20  reaction mixture was purified
by flash chromatography using ethyl acetate (20% by volume) in dich-
loromethane as eluant to give
2,2'-[5-nicotinoyl-1,3-phenylene)di(2-methylpropiononitrile), mp [err]
Example 64 25     Sodium borohydride (20mg) was added to a solution of
2-[3-(2-oxo-1,1-dimethylpropyl)-5-(1H-1,2,4-
triazol-1-ylmethyl)phenyl]-2-methylpropiononitrile (prepared as described
in Example 2 - 40mg) in ethanol (2ml) and the mixture was stirred at room
temperature for 18h. The mixture was diluted with water and extracted with
ethyl acetate, and the extract was dried and evaporated to dryness under
reduced pressure. The residue was purified by flash chromatography, using
methanol (1% by volume) in ethyl acetate as 30  eluant,  to   give
2-[3-(2-hydroxy-1,1-dimethylpropyl)-5-(1
H-1,2,4-triazol-1-ylmethyl)phenyl]-2-methyl- propiononitrile, mp [err]
Example 65 35     A       solution    of      2-[3-(1 -hydroxy-1
-methylethyl)-5-(1 H-1,2,4-triazol-1 -ylmethyl)phenyl]-2-
methylpropiononitrile (0.06g) in trifluoroacetic acid (1 ml) was treated
with triethylsilane (50mg) and the solution kept at room temperature for
18h and then evaporated to dryness under reduced pressure. The residue was
treated with aqueous sodium hydrogen carbonate solution and the mixture was
extracted twice with ethyl acetate. The combined extracts were dried and
evaporated to dryness under reduced pressure, 40  and the residue was
purified by flash chromatography, using ethyl acetate as eluant, to give
2-[3-isopropyl-
5-(1H-1,2,4-triazol-1-ylmethyl)phenyl]-2-methylpropiononitrile. Nmr in
deuteriochloroform: [err] 8.1 (1 H, s), 8.0 (1 H, s), 7.32 (1 H, m), 7.18
(1 H, m), 7.05 (1 H, m), 5.35 (2H, s), 2.92 (1 H, m), 1.7 (6H, s), 1.24
(6H, d). Example 66 45 A mixture of 2-[2-bromo-5-(1
H-1,2,4-triazol-1-ylmethyl)phenyl]-2-methylpropiononitrile (0.1 5g),
dimethyl- formamide (2ml) and cuprous cyanide (0.09g) was stirred and
heated under reflux for 8h. The cooled mixture was treated with aqueous
potassium cyanide solution (10ml) and the mixture was stirred for 10
minutes, then extracted three times with dichloromethane. The combined
extracts were dried and evap- so  orated to dryness under reduced pressure,
and the residue was purified by flash chromatography, using methanol (2% by
volume) in chloroform as eluant, to give 2-[2-cyano-5-(1 H-1,2,4-triazol-1
-yl methyl)phenyl]- 2-methylpropiononitrile, characterised as the
hydrochloride salt mp [err] 



Example 67 55 A mixture of
2,2'-[5-bromocyanomethyl-1,3-phenylene]di(2-methylpropiononitrile) (0.33g),
1,2,4-triazole (0.34g) and dimethylformamide (2ml) was stirred at [err] for
24h. The mixture was treated with water (20ml), and extracted with ethyl
acetate, and the extract was dried and evaporated to dryness under reduced
27    EP 0 296 749 B1 pressure. The residue was purified by flash
chromatography, using methanol (3% by volume) in dich- loromethane as
eluant, to give 2,2'-[5-cyano(1 H-1,2,4-triazol-1
-yl)methyl-1,3-phenylene]di(2-methylpropiono- nitrile), characterised as
the hydrochloride salt, mp 148-151 *. The starting material for the above
process was obtained as follows: 5      A mixture of
2,2'-(5-chloromethyl-1,3-phenylene)di(2-methylpropiononitrile), (3.4g),
tetraethylammonium cyanide (3g), and dichloromethane (10ml) was stirred at
room temperature for 1h. The reaction mixture was washed three times with
water, dried and evaporated to dryness under reduced pressure, and the
residue was recrystallised from ethanol to give
2,2'-[5-cyanomethyl-1,3-phenylene)di(2-methylpropiononitrile), mp [err] 10
A mixture of this cyanomethyl compound (1g), 1,2-dichloroethane (1ml) and
bromine (0.23ml) was heated under reflux for 12h. The reaction mixture was
dissolved in dichloromethane (40ml) and the solution was washed with water,
dried and evaporated to dryness under reduced pressure. The residue was
purified by flash chromatography using ethyl acetate (20% by volume) in
petroleum ether (bp 60-80 [err] as eluant, to give
2,2'-[5-bromocyanomethyl-1,3-phenylene]di(2-methylpropiononitrile), np
108-111[err] 15 Example 68 The process described in Example 67 was
repeated, using imidazole instead of 1,2,4-triazole, to give
2,2'-[5-cyano(imidazol-1-yl)methyl-1,3-phenylene]di(2-methylpropiononitrile
), mp [err] Example 69 A 20% (w/v) solution of sodium nitrite in water was
added dropwise in a stirred mixture of 4-amino-1-
[3,5-bis(1-cyano-1-methylethyl)benzyl]-1 H-1,2,4-triazolium  bromide and 2N
aqueous hydrochloric acid 25 (10ml), until a slight excess of nitrite was
present. The solution was washed with ether, neutralised with sodium
hydrogen carbonate, and extracted twice with ethyl acetate. The combined
ethyl acetate extracts were dried and evaporated to dryness and the residue
was recrystallised from a mixture of ethyl acetate and cyclohexane to give
2,2'-[5-(1H-1,2,4-triazol-1-ylmethyl)-1,3-phenylene)di(2-methylpropiononitr
ile, mp 81-82 [err] 30     The starting material for the above example was
obtained as follows:- A mixture of
2,2'-(5-bromomethyl-1,3-phenylene)di(2-methylpropiononitrile), (3.05g),
4-amino-1 H-1,2,4- triazole (1.68g) and acetonitrile (5ml) was stirred at
50 [err] for 18h. The mixture was diluted with ethyl acetate (5ml) and
cooled, and the solid which crystallised was filtered off, to give
4-amino-1-[3,5-bis(1-cyano-1- methylethyl)benzyl-1H-1,2,4-triazolium
bromide, mp [err] 35 Example 70 A   mixture  of  2,2'-[5-(1 -chloro-1
-(pyrimidin-5-yl)methyl)-1,3-phenylene]di(2-methylpropiononitrile),
(0.55g), triethylamine (0.25ml), 5%  palladium-on-carbon (0.02g) and
ethanol (10ml) was stirred under 40 hydrogen at room temperature and
atmospheric pressure for 10 minutes and then filtered. The filtrate was 



diluted with ethyl acetate (25ml), and the solution washed with aqueous
sodium hydrogen carbonate, dried and evaporated to dryness. The residue was
purified by flash chromatography using 1% by volume of methanol in
dichloromethane as eluant to give
2,2'-[5-(pyrimidin-5-ylmethyl)-1,3-phenylene]di(2-methyl- propiononitrile),
mp [err] 45     The starting material for the above process was obtained as
follows:- A solution of
2,2'-[5-hydroxy-1-(pyrimidin-5-yl)methyl-1,3-phenylene]di(2-methylpropionon
itrile), (0.32g), in dichloromethane (5ml) was treated with thionyl
chloride (0.11 ml) and the mixture was heated under reflux for 0.5h. The
cooled solution was treated with aqueous sodium hydrogen carbonate
solution, and the mixture was stirred for 15 minutes. The organic phase was
separated, dried and evaporated to dryness, and 50   the residue was
purified by flash chromatography, eluting with 1%  by volume of methanol in
dich- loromethane, to give
2,2'-(5-[1-chloro-1-(pyrimidin-5-yl)methyl]-1,3-phenylene)di(2-methylpropio
nonitrile), mp [err] 55 28    EP 0 296 749 B1 [err] 10 15    [ EP 0 296 749
B1    EP 0 296 749 B1 1. A (substituted-aralkyl)heterocyclic compound of
the formula I: [err\] 15     wherein [err] is an azido, carbamoyl, cyano,
formyl, hydroxy or nitro radical, a 1-6C 1-hydroxyalkyl, alkoxy,
alkylcarbamoyl, alkylthio, alkylsulphinyl or alkylsulphonyl radical, a
2-cyanoethyl radical, option- ally bearing one to four 1-6C alkyl
substituents, or a 2-6C alkanoyl, halogenoalkanoyl, alkanoyloxy,
alkanoylamino, dialkylcarbamoyl or alkoxycarbonyl radical; R2 and [err][
which may be the same or different, are each a 1-6C alkyl, deuterioalkyl or
halogenoalkyl radical; or [err] is a 1,1- 20      dicyanoethyl or
trifluoromethylsulphonyl radical; [err] is a hydrogen or halogen atom, a
cyano or nitro radical or a 1-6C alkyl or halogenoalkyl radical; [err] has
any of the values defined above for the group [err] but is not necessarily
the same as [err] or has any of the values defined above for R4 but is not
necessarily the same as R4, or is a carbamoyl, 1-pyrrolidinyl-carbonyl,
piperidinocarbonyl, morpholinocarbonyl or nitro radical, a 1-6C alkoxy or
halogenoalkoxy radical or a 2-6C alkanoyl or 25      alkoxy-carbonyl
radical; A is a methylene or ethylene radical optionally bearing one or
more sub- stituents selected from deuterium and halogen atoms, carbamoyl,
cyano and hydroxy radicals, 1-6C alkyl and alkoxy radicals, and 2-6C
alkanoyloxy radicals provided that when A is linked to [err] through a
nitrogen atom thereof, it may not bear a hydroxy, alkoxy or alkanoyloxy
substituent on the carbon atom 



adjacent to such nitrogen atoms; and [err] is a 1 H-1,2,4-triazol-1-yl,
4H-1,2,4-triazol-4-yl, 1 H-imidazol-1-yl, 30      5-cyano-1 H-imidazol-1
-yl, 3-pyridyl or 5-pyrimidinyl radical, or a 1 H-imidazol-1-yl radical,
bearing at the 5-position thereof a 1-6C alkyl substituent which is itself
optionally substituted by one or more carbamoyl, cyano, hydroxy or 2-6C
alkoxycarbonyl radicals; provided that when [err] is a hydroxy radical,
[err] are hydrogen, A is a methylene radical and [err] is 3-pyridyl,  is
not a methyl or a 2-chloro-1-methylethyl radical; and the pharmaceutically
35      acceptable acid addition salts thereof. 2. A compound as claimed in
claim 1 wherein [err] is an azido, carbamoyl, cyano, formyl, hydroxy,
nitro, hydroxymethyl, 1-hydroxy- ethyl, 1-hydroxy-1-methylethyl,
1-hydroxypropyl, 1-hydroxy-1- methylpropyl, 1-hydroxy-2-methylpropyl,
1-hydroxybutyl, 1- hydroxypentyl, 1-hydroxyhexyl, methoxy, ethoxy, pro- 40
poxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy, pentyloxy,
neopentyloxy, hexyloxy, methylthio, ethylthio, propylthio, isopropylthio,
butylthio, isobutylthio, sec-butylthio, tert-butylthio, pentyl- thio,
neopentylthio, hexylthio, methylsulphinyl, ethylsulphinyl, propylsulphinyl,
isopropylsulphinyl, butyl- sulphinyl, isobutylsulphinyl, sec-
butylsulphinyl, tert-butylsulphinyl, pentylsulphinyl, neopentylsulphinyl,
hexylsulphinyl, methylsulphonyl, ethylsulphonyl, propylsulphonyl,
isopropylsulphonyl, butylsulphonyl, 45     isobutylsulphonyl,
sec-butylsulphonyl, tert-butylsulphonyl, pentylsulphonyl,
neopentylsulphonyl, hexyl- sulphonyl, acetyl, butyryl, isobutyryl, valeryl,
isovaleryl, pivaloyl, hexanoyl, chloroacetyl, dichloroacetyl,
trichloroacetyl, trifluoroacetyl, 2,2,2- trichloropropionyl,
2,2,2-trifluoropropionyl, 1,2,2-trifluoropropionyl,
1,2,2,2-tetrafluoropropionyl,  perfluoropropionyl,
2,2,3,3,3-pentafluorobutyryl,  2,2-dichloro-  3,3,3- trifluorobutyryl,
4,4,4-trifluorovaleryl, 5,5,5-trifluorohexanoyl, acetoxy, propionyloxy,
butyryloxy, 50     isobutyryloxy,  valeryloxy,  isovaleryloxy,
pivaloyloxy,  hexanoyloxy,  acetamido,  propionamido, butyramido,
isobutyramido, valeramido, isovaleramido, pivalamido, hexanamido,
methoxycarbonyl, ethoxycaronyl, propoxycarbonyl, isopropoxycarbonyl,
butoxycarbonyl, isobutoxycarbonyl, sec-butox- ycarbonyl, tert-
butoxycarbonyl or pentyloxycarbonyl radical; [err] which may be the same or
different, are each a methyl, ethyl, propyl, isopropyl, butyl, isobutyl,
sec-butyl, tert-butyl, pentyl, 55      neopentyl, hexyl, trideuteriomethyl,
mono-, di- or tri-chloromethyl, mono-, di- or trifluoromethyl, 2,2,2-
trichloro- or trifluoro-ethyl, 1,2,2-trichloro-or trifluoro-ethyl,
pentafluoroethyl, 2,2,3,3,3- pentafluoropropyl,
2,2-dichloro-3,3,3-trifluoropropyl, 4,4,4- trifluorobutyl,
5,5,5-trifluoropentyl or 6,6,6-trifluorohexyl radical; or R1R2R3C is a
1,1-dicyanoethyl or trifluoromethylsulphonyl radical; R4 is a hydrogen
atom, a cyano or 31    EP 0 296 749 B1 nitro radical, or a 1-6C alkyl or
halogenoalkyl radical as defined above; R5 has any of the values defined
above for the group [err] but is not necessarily the same as [err] or has
any of the values defined above for R4, but is not necessarily the same as
R4, or is a 1-6C alkoxy or a 2-6C alkanoyl or alkoxycarbonyl radical as
defined above, or a carbamoyl, 1-pyrrolidinylcarbonyl, 5
piperidinocarbonyl, morpholinocarbonyl or nitro radical, a fluorine,
chlorine, bromine or iodine atom, or a mono-, di- or tri-chloromethoxy,
mono-, di- or tri- fluoromethoxy, bromomethoxy, iodomethoxy, 2,2,2-
trichloro- or trifluoro-ethoxy, 1,2,2-trichloro- or trifluoro-ethoxy,
pentafluoro- ethoxy, 2,2,3,3,3-pen- tafluoropropoxy, 2,2-dichloro-3,3,3-
trifluoropropoxy, 4,4,4-trifluorobutoxy, 5,5,5-trifluoropentyloxy or
6,6,6-trifluorohexyloxy radical; A is an ethylidene, propylidene,
butylidene, 1- or 2-methylethylene, 1,2- 10     dimethylethylene,
dideuteriomethylene, difluoromethylene, hydroxymethylene, cyanomethylene or
car- bamoylmethylene radical, or a 1-hydroxyethylene radical (in which C-1
of the ethylene is linked to the benzene ring). 



3. A compound as claimed in claim 1 or 2 which is a hydrochloride,
hydrobromide, sulphate, nitrate, 15     phosphate or toluene-p-sulphonate.
4. A compound as claimed in claim 1, 2 or 3 wherein [err] is a carbamoyl,
cyano, hydroxy, 1-hydroxyethyl, methylthio, methyl- sulphinyl,
methylsulphonyl or acetyl radical; R2 and R3, which may be the same or
different, are each a methyl, ethyl, trideuteriomethyl or fluoromethyl
radical; R4 is a hydrogen, fluorine 20     or bromine atom or a cyano,
nitro, isopropyl or chloromethyl radical; [err] is a 1-cyano-1-methylethyl,
1,1- dimethyl-2-oxopropyl, 1- carbamoyl-1-methylethyl,
1-cyano-1-trideuteriomethyl-2,2,2- trideuterioethyl, 1-
cyano-2-fluoro-1-(fluoromethyl)ethyl, 1-methyl-1-(methylsulphonyl)-ethyl,
1-cyano-1-ethylpropyl, car- bamoyl, 1-piperidinocarbonyl,
1-morpholinocarbonyl, acetyl or methoxycarbonyl radical; A is a methylene,
ethylene,  ethylidene,  isopropylidene,  dideuteriomethylene,
hydroxymethylene, 25     cyanomethylene, fluoromethylene or
difluoromethylene radical, or a 1-hydroxyethylene radical in which the
carbon atom bearing the hydroxy substituent is bonded to  the benzene ring;
and [err] is a 1H-1,2,4- triazol-1-yl, 4H-1,2,4-triazol-4- yl,
1H-imidazol-1-yl, 5-cyano-1H-imidazol-1-yl, 5-methyl-1H-imidazol- 1- yl,
3-pyridyl or 5-pyrimidinyl radical. 30  5. A compound as claimed in claim 1
wherein [err] is a cyano radical, [err] is a radical of the formula [err]
wherein [err] is a cyano or hydroxy radical, and [err][ is a 1 H-imidazol-1
-yl or 1 H-1 ,2,4-triazol- 1 -yl radical. 6. A compound as claimed in claim
5 wherein [err] both in the group [err] and in R5, are 35     methyl or
trideuteriomethyl radicals, and A is a methylene or dideuteriomethylene
radical. 7. A compound as claimed in claim 1 which is
2,2'-[5-(1H-1,2,4-triazol-1-ylmethyl)-1,3-phenylene]di(2-
methylpropiononitrile),
2,2'-[5-(imidazol-1-ylmethyl)-1,3-phenylene]-di(2-methylpropiononitrile),
2-[3-(1- hydroxy-1-methylethyl)-5-(1 H-1
,2,4-triazol-1-ylmethyl)phenyl]-2-methy1propiononitrile,
2,2'-[5-dideuterio- 40
(1H-1,2,4-triazol-1-yl)methyl-1,3-phenylene]di(2-trideuteriomethyl-3,3,3-tr
ideuteriopropiononitrile) or 2,2'- [5-dideuterio(1 H-1 ,2,4-triazol-1
-yl)methyl-1 ,3-phenylene]di(2-methylpropiononitrile). 8. A process for the
manufacture of a compound as claimed in claim 1 which comprises:- (a) the
reaction of a compound of the formula II: 45 [err] 55 wherein X is a known
displaceable leaving group, with a heterocyclic compound of the formula
[err] or with a reactive metal derivative thereof, or with a protected
derivative thereof wherein a nitrogen atom which is intended not to be
involved in the reaction with the compound of the formula 11 above 32    is
protected by a known nitrogen protecting group, whereafter the said
protecting group is removed; or (b) for those compounds wherein A is a
hydroxymethylene radical or an optionally-substituted 2- hydroxyethylene
radical, in which C-1 of the ethyl radical is attached to the benzene ring,
the 5        reaction of an oxo compound of the formula IIi: 10 [err]
wherein [err] is a direct bond or a methylene radical, optionally
substituted as defined above, and [err] is one of the optional substituents
in A defined above, with an alkali metal derivative of a heterocyclic 20
compound of the formula [err] or 



(c) for those compounds wherein A is a 1-hydroxyethylene radical, in which
C-1 of the ethylene radical is attached to the benzene ring, the reaction
of an epoxide of the formula IV: [err] [err] 30 either as such or formed in
situ in the reaction, with a heterocyclic compound of the formula [err] H;
or 35       (d) for those compounds wherein [err] is a 5-cyanoimidazol-1-yl
radical, the reaction of the cor- responding 5-oximino-imidazol-1-yl
compound with a dehydrating agent; whereafter if desired (i) a compound of
the invention in which [err] is a cyano radical is hydrolysed with an acid
to form a compound of the invention bearing a corresponding carbamoyl
substituent; or 40       (ii) a compound of the invention in which [err] or
R5 is an alkoxycarbonyl radical is reacted with ammonia, pyrrolidine,
piperidine or morpholine to form a compound of the invention wherein [err]
or R5 is a corresponding carbamoyl substituent, or [err] is a corresponding
1-pyrrolidinylcarbonyl, piperidinocarbonyl or morpholinocarbonyl
substituent; or (iii) a compound of the invention in which [err] is a
carbamoyl radical is dehydrated with an acid 45       anhydride to form a
compound of the invention bearing a corresponding cyano substituent; or
(iv) a compound of the invention in which [err] is an alkoxycarbonyl
substituent is reduced to form a compound of the invention bearing a
corresponding hydroxymethyl substituent; or (v) a compound of the invention
in which [err] is a hydroxyalkyl radical is reacted with a halogenating
agent to form a compound of the invention in which [err] or is a
corresponding 50       halogenoalkyl substituent; or (vi) a compound of the
invention in which [err] is a halogenoalkyl substituent is reacted with an
alkali metal cyanide to form a compound of the invention wherein [err] is a
group of the formula [err] which is a cyanoalkyl substituent; or (vii) a
compound of the invention in which [err] is a halogenoalkyl radical is
reacted with an alkali 55       metal alkylthiolate to form a compound of
the invention wherein [err] is a group [err] in which [err] is an alkylthio
substituent; or (viii) a compound of the invention in which [err] is a
group [err] wherein, [err] is an alkylthio radical is reacted with an
oxidising agent to form a compound of the invention in which [err] is a
group 33    [err] wherein [err] is an alkylsulphinyl or alkylsulphonyl
radical; or (ix) a compound of the invention in which [err] = is an
alkoxycarbonyl radical is reacted with an alkylmagnesium halide to form a
compound of the invention in which [err] is a corresponding hydroxyalkyl
radical; or 5        (x) a compound of the invention in which A bears a
hydroxy substituent is reacted with a halogenating agent to form a
corresponding compound of the invention in which A bears a halogen
substituent; or (xi) a compound of the invention in which A bears a halogen
substituent is hydrogenated to form a corresponding compound of the
invention wherein A lacks the halogen substituent of the starting 10
compound; or (xii) a compound of the invention in which [err] 1-
hydroxyalkyl radical wherein C-1 bears a hydrogen atom, is oxidised to form
a compound of the invention wherein R1 is an alkanoyl radical; or 



(xiii) a compound of the invention in which A is a 1-hydroxyethylene
radical wherein C-1 of the ethylene radical is attached to the benzene
ring, is converted to a compound of the invention in 15       which A is an
ethylene radical by successively reacting with a halogenating agent to form
the corresponding 1-halogeno-ethylene compound, dehydrohalogenating the 1-
halogenoethylene com- pound to the corresponding compound in which A is
vinylene, and hydrogenating the compound in which A is vinylene; or (xiv) a
compound of the invention in which [err] is a 2-6C alkanoyl radical is
reduced to form a 20        compound of the invention wherein [err] is a
1-hydroxyalkyl radical; or (xv) a compound of the invention in which [err]
is a hydroxy radical is reacted with a trialkylsilane to form a compound of
the invention wherein [err] is an alkyl radical; or (xvi) a compound of the
invention in which [err] is a halogen atom is reacted with a metal cyanide
to form a compound of the invention wherein [err] is a cyano radical. 25 9.
A pharmaceutical or veterinary composition which comprises an effective
amount of a compound as claimed in claim 1 together with a pharmaceutically
or veterinarily acceptable diluent or carrier. PatentansprUche 30 1.
Substituierte heterocyclische Aralkyl-Verbindung mit der folgenden Formel
l: 35                      ' R3 40 PI~~~~~~~~ in der RI flr einen Azido-,
Carbamoyl-, Cyano-, Formyl-, Hydroxy- oder Nitro-Rest, einen 1-6C-1- 45
Hydroxyalkyl-, Alkoxy-, Alkylcarbamoyl-, Alkylthio-, Alkylsulfinyl- oder
Alkylsulfonyl-Rest, einen 2- Cyanoethyl-Rest steht, der gegebenenfalls
einen bis vier 1-6C-Alkyl-Substituenten tragt, oder far einen
2-6C-Alkanoyl-, Halogenalkanoyl-, Alkanoyloxy-, Alkanoylamino-,
Dialkylcarbamoyl- oder Alkoxycarbo- nyl-Rest steht; wobei R2 und R3, die
gleich oder unterschiedlich sein konnen, jeweils fUr einen 1-BC- Alkyl-,
Deuterioalkyl- oder Halogenalkyl-Rest stehen; oder wobei R'R2R3C- far einen
1,1-Dicyanoethyl- 50     oder Trifluormethylsulfonyl-Rest steht; wobei R4
far ein Wasserstoff- oder ein Halogenatom, einen Cyano- oder Nitro-Rest
oder einen 1-BC-Alkyl- oder Halogenalkyl-Rest steht, wobei R5 jeden der
oben far die Gruppe R1R2R3C definierten Werte annehmen kann, aber nicht
notwendigerweise das gleiche ist wie R'R2R3C, oder jeden der oben far R4
definierten Werte annehmen kann, aber nicht notwendiger- weise das gleiche
ist wie R4, oder far einen Carbamoyl-, 1-Pyrrolidinylcarbonyl-,
Piperidinocarbonyl-, 55     Morpholinocarbonyl- oder Nitro-Rest, einen
1-6C-Alkoxy- oder Halogenalkoxy-Rest oder einen 2-MC- Alkanoyl- oder
Alkoxycarbonyl-Rest steht; wobei A flr einen Methylen- oder Ethylen-Rest
steht, der gegebenenfalls einen oder mehrere Substituenten trlgt, die aus
Deuterium- und Halogenatomen, Carbamoyl-, Cyano- und Hydroxy-Resten, 1
-6C-Alkyl- und Alkoxy-Resten und 2-6C-Alkanoyloxy-Resten 34    * C   L   M
S ausgewlhit sind, unter der Voraussetzung, daB, wenn A an R6 durch ein
Stickstoffatom davon gebunden ist, os keinen Hydroxy-, Alkoxy-, odor
Alkanoyloxy-Substituenten an dom zu derartigen Stickstoffatomen
benachbarten Kohlonstoffatom tragt; und wobel R6 fOr einen
1H-1,2,4-Triazol-1-yl-, 4H-1,2,4-Triazol-4-yl-, 11H-Imidazol-11-yI-,
5-Cyano-11H-imidazol-1-yI-, 3-Pyridyl- oder 5-Pyrimidinyl-Rest 5      odor
fUr einen 1 H-Imidazol-1-yl-Rest steht, der an der 5-Stellung oinen
1-6C-Alkyl-Substituenten tragt, 



der selber gogebenenfalls mit einom oder mehoreron aus Carbamoyl-, Cyano-,
Hydroxy- odor 2-6C- Alkoxycarbonyl-Resten substituiert ist; und unter der
Voraussetzung, daB, wenn R' fOr einen Hydroxy- Rest steht, R3, R4 und R5
fUr Wasserstoff stehen, A fUr einen Methylen-Rest steht und R6 flr
3-Pyridyl steht, R2 nicht fUr einen Methyl- odor 2-Chlor-1-methylethyl-Rest
steht; und die pharmazeutisch 10     geeigneten Saureadditionssalze davon.
2. Verbindung nach Anspruch 1, wobel R' flr folgendes steht: oinen Azido-,
Carbamoyl-, Cyano-, Formyl-, Hydroxy-, Nitro-, Hydroxymethyl-,
1-Hydroxyethyl-, 1-Hydroxy-1-methylethyl-, 1-Hydroxypropyl-, 1-
Hydroxy-1-mothylpropyl-, 1-Hydroxy-2-methylpropyl-, 1-Hydroxybutyl-,
1-Hydroxypentyl-, 1-Hydrox- t6     yhoxyl-, Methoxy-, Ethoxy-, Propoxy-,
Isopropoxy-, Butoxy-, Isobutoxy-, sek-Butoxy-, t-Butoxy-, Penty- loxy-,
Neopentyloxy-, Hexyloxy-, Methylthio-, Ethylthio-, Propylthio-,
Isopropylthio-, Butylthio-, Isobutylt- hio-, sek-Butylthio-, t-Butylthio-,
Pentylthio-, Neopentylthio-, Hexylthio-, Methylsulfinyl-, Ethylsulfinyl-,
Propylsulfinyl-, Isopropylsulfinyl-, Butylsulfinyl-, Isobutylsulfinyl-,
sek-Butylsulfinyl-, t-Butylsulfinyl-, Pen- tylsulfinyl-,
Neopentylsulfinyl-, Hexylsulfinyl-, Methylsulfonyl-, Ethylsulfonyl-,
Propylsulfonyl-, Isopropyl- 20     sulfonyl-, Butylsulfonyl-,
Isobutylsulfonyl-, sek-Butylsulfonyl-, t-Butylsulfonyl-, Pentylsulfonyl-,
Neopen- tylsulfonyl-, Hexylsulfonyl-, Acetyl-, Butyryl-, Isobutyryl-,
Valeryl-, Isovaleryl-, Pivaloyl-, Hexanoyl-, Chloracetyl-, Dichloracetyl-,
Trichloracetyl-, Trifluoracetyl-, 2,2,2-Trichlorpropionyl-,
2,2,2-Trifluorproplo- nyl-, 1,2,2-Trifluorpropionyl-,
1,2,2,2-Tetrafluorpropionyl-, Perfluorpropionyl-,
2,2,3,3,3-Pentafluorbutyryl-, 2,2-Dichlor-3,3,3-trifluorbutyryl-,
4,4,4-Trifluorvaleryl-, 5,5,5-Trifluorhexanoyl-, Acetoxy-, Propionyloxy-,
25      Butyryloxy-, Isobutyryloxy-, Valeryloxy-, Isovaleryloxy-,
Pivaloyloxy-, Hexanoyloxy-, Acetamido-, Propio- namido-, Butyramido-,
Isobutyramido-, Valeramido-, Isovaleramido-, Pivalamido-, Hexanamido-,
Methox- ycarbonyl-, Ethoxycarbonyl-, Propoxycarbonyl-, Isopropoxycarbonyl-,
Butoxycarbonyl-, Isobutoxycarbo- nyl-, sek-Butoxycarbonyl-,
t-Butoxycarbonyl- odor Pentyloxycarbonyl-Rest; wobol R2 und R3, die gleich
oder unterschiedlich sein kdnnen, jeweils fUr folgendes stehon: einen
Methyl-, Ethyl-, Propyl-, Isopro- 30      pyl-, Butyl-, Isobutyl-,
sek-Butyl-, t-Butyl-, Pentyl-, Neopentyl-, Hexyl-, Tridouteriomethyl-,
Mono-, Di- odor Trichlormethyl-, Mono-, Di- odor -Trifluormethyl-,
2,2,2-Trichlor- oder -Trifluorethyl-, 1,2,2-Trichlor- oder -Trifluorethyl-,
Pentafluorethyl-, 2,2,3,3,3-Pentafluorpropyl-,
2,2-Dichlor-3,3,3-trifluorpropyl-, 4,4,+ Trifluorbutyl-,
5,5,5-Trifluorpentyl- oder 6,6,6-Trifluorhoxyl-Rest; oder wobel R1R2R3C flr
einen 1,1- Dicyanoethyl- oder Trifluormothylsulfonyl-Rest steht; wobei R4
flr ein Wasserstoffatom, einen Cyano- 35      odor Nitro-Rest odor einen
1-6C-Alkyl- oder Halogenalkyl-Rest wie oben definiert steht; wobei R5 jeden
der oben fOr die Gruppe R1R2R3C definierten Worto annehmen kann, aber nicht
notwendigerweise das gloiche ist wie R1R2R3C, oder jeden der oben ftr R4
definierten Worto annehmen kann, aber nicht notwendigerweise das gloiche
ist wie R4, oder far folgendes steht: einen 1-6C-Alkoxy- odor einen 2-6C-
Alkanoyl- odor Alkoxycarbonyl-Rest wie oben definiert, oder fOr einen
Carbamoyl-, 1-Pyrrolidinylcarbo- 40      nyl-, Piperidinocarbonyl-,
Morpholinocarbonyl- odor Nitro-Rest, ein Fluor-, Chlor-, Brom- oder
Jodatom, oder einen Mono-, Di- oder Trichlormothoxy-, Mono-, di- odor
Trifluormethoxy-, Brommothoxy-, Jodme- thoxy-, 2,2,2-Trichlor- odor
-Trifluorethoxy-, 1,2,2-Trichlor- odor -Trifluorethoxy-, Pentafluorethoxy-,
2,2,3,3,3-Pentafluorpropoxy-, 2,2-Dichlor-3,3,3-trifluorpropoxy-,
4,4,4-Trifluorbutoxy-, 5,5,5-Trifluorpenty- loxy- oder
6,6,6-Trifluorhexyloxy-Rest; wobei A fOr folgendes steht: einen Ethyliden-,
Propyliden-, 46      Butyliden-, 1- odor 2-Methylethylon-,
1,2-Dimethylethylen-, Dideuteriomethylen-, Difluormethylon-, Hy-
droxymethylen, Cyanomethylon-oder Carbamoylmethylon-Rest, oder fOr einen
1-Hydroxyethylon-Rest (bei dom C-1 des Ethylens an don Benzol-Ring gebunden
ist). 3. Verbindung nach Anspruch 1 odor 2, be! der es sich um ein
Hydrochlorid, Hydrobromid, Sulfat, Nitrat, 60      Phosphat odor
Toluol-p-sulfonat handelt. 4. Verbindung nach Anspruch 1, 2 oder 3, wobeo
RI flr einen Carbamoyl-, Cyano-, Hydroxy-, 1- Hydroxyethyl-, Methylthio-,
Mothylsulfinyl-, Methylsulfonyl- odor Acetyl-Rest steht; wobei R2 und R13,
die gleich oder unterschiedlich sein k6nnen, Jeweils fUr einen Methyl-,
Ethyl-, Trideuteriomethyl- odor 



66      Fluormethyl-Rest stehen, wobem R4 fOr ein Wasserstoff-, Fluor- oder
Bromatom odor einen Cyano-, Nitro-, lsopropyl- oder Chlormethyl-Rest steht;
wobei R5 fUr folgendes steht: einen 1-Cyano-1-methy- lethyl-,
1,11-Dimethyl-2-oxopropyl-,  1-Carbamoyl-1-methylethyl-,
1-Cyano-1-trideuteriomethyl-2,2,2- trideuterioethyl-,
1-Cyano-2-fluor-1-(fluormothyl)ethyl-, 1-Methyl-i-(mothylsulfonyl)-ethyl-,
1-Cyano-1- 35    EP O 296 749 B1I1111111 111111 11111   lii1i II II * C   L
M   S * ethylpropyl-, Carbamoyl-, 1-Piperidinocarbonyl-,
1-Morpholinocarbonyl-, Acetyl- oder Mothoxycarbonyl- Rest; wobei A far
folgendes steht: oenen Methylen-, Ethylen-, Ethyliden-, Isopropyliden-,
Dideuteriome- thylen-, Hydroxymethylen-, Cyanomethylen-, Fluormethylen-
oder Difluormothylen-Rest, odor fir einen 1-Hydroxyethylen-Rest, in dem das
den Hydroxy-Substituenten tragende Kohlenstoffatom an den 5
Benzol-Ring gebunden ist; und wobei R6 fOr einen 1H-1,2,4-Triazol-1-yI-,
4H-1,2,4-Triazol-4-yl-, 11H- Imidazol-1 -yl-, 5-Cyano-1 H-imidazol-1 -yl-,
5-Methyl-1 H-imidazol-1-yl-, 3-Pyridyl- oder 5-Pyrmidinyl-Rest steht. 5.
Verbindung nach Anspruch 1, wobei R' fUr einen Cyano-Rest steht, R5 fOr
einen Rest mit der Formel 10     R'R2R3C steht, wobel R1 far einen Cyano-
odor Hydroxy-Rest steht, und R6 fUr einen 1iH-Imidazol-1-yl- oder 1 H-1
,2,4-Triazol-1 -yl-Rest steht. 6. Verbindung nach Anspruch 5, wobei R2 und
R3, beide in der Gruppe R'R2R3C und in R5, far Methyl oder
Tridouteriomethyl-Resto stehen uCnd A flr einen Mothylen- odor
Didouteriomethylen-Rest steht. 15 7. Verbindung nach Anspruch 1, wobei es
sich um folgendes handelt: 2,2'-[5-(i H-1 ,2,4-triazol-1-ylmethyl)-1
,3-phenylen]di(2-mothylpropiononitril), 2,2'-[5-(Imidazol-1 -ylmethyl)-1
,3-phonylen]di(2-mothylpropiononitril), 2-[3-(l -Hydroxy-1
-methylethyl)-5-(1 H-1 ,2,4-triazol-i
-ylmethyl)phonyl]-2-methylpropiononitril, 20     2,2'-[5-Dideuterio(i H-1
,2,4-triazol-1 -yl)methyl-1 ,3-phenylon]di(2-trideuteriomethyl-3,3,3-
trideuteriopropiononitril) oder 2,2'-[5-Dideuterio(i H-1 ,2,4-triazol-1
-yl)methyl-1 ,3-phonylon]di(2-methylpropiononitril). 8. Verfahren zur
Herstellung einer Verbindung nach Anspruch 1, bel dem:- 25       (a) eine
Verbindung mit der folgenden Formol II: k'glg3c r                   AX AX
35 in der X far eine bekannte austauschbare Austrittsgruppe steht, mit
einer heterocyclischen Verbin- dung mit der Formol R' H, odor mit einem
reaktiven Metall-Derivat davon, odor mit einem geschUtz- 40       ten
Derivat davon, bei dem ein Stickstoffatom, das nicht an der Reaktion mit
der obigen Verbindung mit der Formel II toilnehmen soil, mit einer
bekannten Stickstoff-Schutzgruppe geschUtzt ist, wobel danach die
Schutzgruppe entfernt wird; oder (b) fOr diejenigen Verbindungen, be! denen
A fUr einen Hydroxymethylen-Rest oder einen gegebe- nenfalls substituierten
2-Hydroxyethylen-Rest steht, wobol C-1 des Ethyl-Restes an den Benzol-Ring
45        gebunden ist, eine Oxo-Verbindung mit der Formol III: ZtR1e3c 50
60          t+ <A'-A'-CO Z 



55                           R5S in der A' far eine Direktbindung odor
einen Methylon-Rest steht, der gegobenonfalls wie oben 36    X L  M   S
definiort substituiert ist, und R7 far einen der obon definierten
wahifreoen Substituenten an A steht, mit elnem Alkalimetali-Derivat einer
heterocyclischen Verbindung mit der Formel R6 H umgesetzt wird; oder (c)
far diejenigen Verbindungen, bei denen A fOr einen 1-Hydroxyethylen-Rest
steht, wobei C-1 des 5        Ethylen-Restes an den Benzolring gebunden
ist, ein Epoxid mit der Formel IV: 10 Iv 15 entweder als solches, odor be!
der Reaktion in situ gobildet, mit einer heterocyclischen Verbindung mit
der Formel R6 H umgesetzt wird; oder 20       (d) fur diejenigen
Verbindungen, bei denen R6 fUr einen 5-Cyanoimidazol-1-yl-Rest steht, die
korrespondierende 5-Oximino-imidazol-1-yl-Verbindung mit einem
Dehydratisiorungsmittel umgesetzt wird; wonach, falls gewUnscht, (i) eine
Verbindung der Erfindung, beo der R', R4 odor Rs far einen Cyano-Rest
steht, mit einer 25        Slure unter Bildung einer Verbindung der
Erfindung hydrolysiert wird, die eonen korrespondierenden
Carbamoyl-Substituenten tragt; oder (ii) eine Verbindung der Erfindung, bei
der RI oder R5 far einen Alkoxycarbonyl-Rest steht, mit Ammonika,
Pyrrolidin, Piperidin oder Morpholin unter Bildung einer Verbindung der
Erfindung umgesetzt wird, bei der R' oder R5 far eonen korrespondierenden
Carbamoyl-Substituenten steht, 30        odor Rs flr einen
korrespondierenden 1-Pyrrolidinylcarbonyl-, Piperidinocarbonyl- oder
Morpholino- carbonyl-Substituenten steht; oder (iii) eine Verbindung der
Erfindung, bei der RA odor R5 fr einen Carbamoyl-Rest steht, mit einem
Slureanhydrid unter Bildung einer Verbindung der Erfindung dohydratisiert
wird, die einen korre- spondierenden Cyano-Substitueoten tragt; oder 35
(iv) eine Verbindung der Erfindung, bei der R1 oder R5 for einen
Alkoxycarbonyl-Substituenten steht, unter Bildung einer Verbindung der
Erfindung reduziert wird, die einen korrespondierenden Hydrox-
ymethyl-Substituenten trnigt; odor (v) eine Verbindung der Erfindung, bei
der R4 odor R5 far einen Hydroxyalkyl-Rest steht, mit einem
Halogenierungsmittel unter Bildung einer Verbindung der Erfindung umgesetzt
wird, bei der R4 oder 40        R5 far einen korrespondierendon
Halogenalkyl-Substituenten steht; odor (vi) eine Verbindung der Erfindung,
bei der R5 fUr einen Halogenalkyl-Substituenten steht, mit einem
Alkylmetallcyanid unter Bildung.einer Verbindung der Erfindung umgesetzt
wird, bei der R5 far eine Gruppe mit der Formel R1R2R3 steht, bei der es
sich um einen Cyanoalkyl-Substituenten handelt; odor 45       (vii) eine
Verbindung der Erfindung, bei der R5 fUr einen Halogenalkyl-Rest steht, mit
einem Alkalimetallalkylthiolat unter Bildung einer Verbindung der Erfindung
umgesetzt wird, bei der R5 far eine Gruppe R1 R2R3C steht, in der RA ftr
oenen Alkylthio-Substituenten steht; oder (viii) eine Verbindung der
Erfindung, bei der R5 fUr eine Gruppe 1'R2R3C steht, worin R' eonen 



Alkylthio-Rest bedeutot, mit einem Oxidationsmittel unter Bildung einer
Verbindung der Erfindung 50        umgesetzt wird, bei der R5 fUr eine
Gruppe R1R2R3C steht, in der R' einen Alkylsulfinyl- odor
Alkylsulfonyl-Rest bedoutet; oder (ix) oine Verbindung der Erfindung, bei
der RA odor R5 fUr einen Alkoxycarbonyl-Rest steht mit einem
Alkylmagnesiumhalogenid unter Bildung einer Verbindung der Erfindung
umgesetzt wird, bei der R' oder Rs fOr einen korrespondierenden
Hydroxyalkyl-Rest steht, oder 55       (x) eine Verbindung der Erfindung,
bei der A einen Hydroxy-Substituenten trqgt, mit einem Halogenierungsmittel
unter Bildung einer korrespondierenden Verbindung der Erfindung umgesetzt
wird, bei der A einen Halogen-Substituenten tr~gt; odor 37    EP 0 296 749
Bi                          I*!III  I l  11111 II 1!1 (xi) sine Verbindung
der Erfindung, bei der A einen Halogen-Substituenten tragt, unter Bildung
einer korrespondierenden Verbindung dbr Erfindung hydriert wird, bei der A
den Halogen-Substituenten der Ausgangsverbindung nichf mehr aufweist; oder
(xii) eine Verbindung der Erfindung, bel der R' fUr einen
1-Hydroxyalkyl-Rest stesh, wobel C-1 ein 6        Wasserstoffatom tragt,
unter Bildung einer Verbindung der Erfindung oxidiert wird, bei der R' fUr
einen Alkanoyl-Rest steht; oder (xiii) eine Verbindung der Erfindung, bel
der A flr einen 1 -Hydroxyethylen-Rest steht, wobei C-1 des Ethylen-Restes
an den Benzol-Ring gebunden ist, in eine Verbindung der Erfindung
umgewandelt wird, in der A f~r einen Ethylen-Rest steht, und zwar durch
aufeinanderfolgende Umsetzung mit 10       einem Halogenierungsmittel zur
Bildung der korrespondierenden 1-Halogenethylen-Verbindung, Deh-
ydrohalogenierung der 1-Halogenethylen-Verbindung zur korrespondierenden
Verbindung, bel der A fUr Vinylen steht, und Hydrierung der Verbindung, bei
der A f~r Vinylen steht; oder (xiv) eine Verbindung der Erfindung, bei der
R1 f~r eonen 2-BG-Alkanoyl-Rest steht, unter Bildung einer Verbindung der
Erfindung reduziert wird, bei der RI flr einen 1-Hydroxyalkyl-Rest steht;
oder 15       (xv) eine Vorbindung der Erfindung, bei der R1 flr einen
Hydroxy-Rest steht, mit einem Trialkylsilan unter Bildung einer Verbindung
der Erfindung umgesetzt wird, bei der R4 f~r einen Alkyl-Rest steht; odor
(xvi) eine Verbindung der Erfindung, bei der R4 fUr ein Halogenatom steht,
mit einem Metallcyanid unter Bildung einer Verbindung der Erfindung
umgesetzt wird, bei der 4 fUr eonen Cyano-Rest 20       steht. 9.
Pharmazeutische oder veterinlrmedizinische Zusammensetzung, die eine
wirksame Menge einer Verbindung nach Anspruch 1 zusammen mit einem
pharmazeutisch oder veterinarmedizinisch geeigne- ten VerdUnnungsmittel
oder Tr~germittel enthalt. 25 Revendlcations 1. Compose hetdrocyclique
portant un groupe aralkyle substitue, de formule I: 30 35  R&*  v AA'
I 40     dans laquelle R' est un radical azido, carbamoyle, cyano, formyle,
hydroxy ou nitro, un radical 1- hydroxyalkyle en Ci & Cs, alkoxy,
alkylearbamoyle, alkylthio, alkylsulfinyle ou alkylsulfonyle, un radical
2-cyanethyle, portant facultativement un a quatre substituants alkyle en C1
a Cs, ou un radical alcanoyle en C2 a Cs, halogenalcanoyle, alcanoyloxy,
alceanoylamino, dialkylcarbamoyle ou alkoxycar- 



bonyle ; R2 et R3, qui peuvent ftre 4gaux ou differents, representent
chacun un radical alkyle, 45     deut6roalkyle ou halogenalkyle en C1 a Cs
; ou bien R'R2R3C- est un radical 1,1-dicyandthyle ou
trifluorom6thylsulfonyle ; R4 est un atome d'hydrogene ou d'halogbne, un
radical cyano ou nitro ou un radical alkyle ou halogenalkyle en C, a Cs ;
R5 a l'une quelconque des valours definies ci-dessus pour le groupe RB
R2R3C mais n'est pas necessairement identique A RR2R3C ou a l'une
quelconque des valeurs definies ci-dessus pour R4 mais n'est pas
necessairement identique a R4, ou represente un 50     radical carbamoyle,
1-pyrrolidinyl-carbonyle, piperidinocarbonyle, morpholinocarbonyle ou
nitro, un radical alkoxy ou halogdnalkoxy en C, & C6 ou un radical
alcanoyle ou alkoxycarbonyle en C2 & C6 ; A est un radical methylene ou
ethylbne portant facultativement un ou plusieurs substituants choisis entre
des atomes de deuterium et d'halogenes, des radicaux carbamoyle, cyano et
hydroxy, des radicaux alkyle et alkoxy on C, a Cs et des radicaux
alcanoyloxy on C2 a C6, Sous reserve que lorsque A est 55     attache & R6
par l'intermddiaire d'un atome d'azote qui lui appartient, il ne puisse pas
porter un substituant hydroxy, alkoxy ou alcanoyloxy sur l'atome de carbone
adjacent A ces atomes d'azote ; et R6 est un radical 1 H-1 ,2,4-triazole-1
-yle, 4H-1 ,2,4-triazole-4-yle, 1 H-imidazole-1 -yle, 5-cyano-1 H-imida-
zole-1-yle, 3-pyridyle ou 5-pyrimidinyle ou un radical 1H-imidazole-1-yle,
portant en position 5 un 38    EP O 296 749 B1                      l! IIII
liii! lii1 * C   L   M   S substituant alkyle en C, & Cs qui est lui-meme
facultativement substitue par un ou plusieurs radicaux carbamoyle, cyano,
hydroxy ou alkoxycarbonyle en 02 A Cs; R1 est un radical hydroxy, R3, R4 et
R5 sont des atomes d'hydrogbne, A est un radical mdthylene et R6 est un
radical 3-pyridyie, R2 .n'est pas un radical methyle ou un radical
2-chloro-1-mdthyldthyle; 5      et les sels d'addition d'acides
pharmaceutiquement acceptables de ce compose. 2. Compose suivant la
revendication 1, dans lequel RI est un radical azido, carbamoyle, cyano,
formyle, hydroxy, nitro, hydroxym6thyle, 1-hydroxydthyle,
1-hydroxy-1-mdthyldthyle, 1-hydroxypropyle, 1-hy- droxy-1-methylpropyle,
1-hydroxy-2-methylpropyle, 1-hydroxybutyle, 1-hydroxypentyle,
1-hydroxyhexy- 10     le, m6thoxy, ethoxy, propoxy, isopropoxy, butoxy,
isobutoxy, sec.-butoxy, tertio-butoxy, pentyloxy, neopentyloxy, hexyloxy,
methylthio, ethylthio, propylthio, isopropylthio, butylthio, isobutylthio,
sec.- butylthio, tertio-butylthio, pentylthio, neopentylthio, hexylthio,
m6thylsulfinyle, ethylsulfinyle, propylsulfi- nyle, isopropylsulfinyle,
butylaulfinyle, isobutylsulfinyle, sec.-butylsulfinyle,
tertio-butylsulfinyle, pentyl- sulfinyle, neopentylsulfinyle,
hoxylsulfinyle, methylsulfonyle, ethylsulfonyle, propylsulfonyle,
isopropyl- 15     sulfonyle, butylsulfonyle, isobutylsulfonyle,
sec.-butylsulfonyle, tertio-butylsulfonyle, pentylsulfonyle,
neopentylsulfonyle, hexylsulfonyle, acetyle, butyryle, isobutyryle,
valeryle, isoval6ryle, pivaloyle, hexa- noyle, chloracetyle,
dichloracetyle, trichloracetyle, trifluoracetyle,
2,2,2-trichloropropionyle, 2,2,2-trifluo- ropropionyle, 1
,2,2-trifluoropropionyle, 1 ,2,2,2-tetrafluoropropionyle,
perfluoropropionyle, 2,2,3,3,3-penta- fluorobutyryle,
2,2-dichloro-3,3,3-trifluorobutyryle, 4,4,4-trifluoroval~ryle,
5,5,5-trifluorhexanoyle, acetoxy, 20     propionyloxy, butyryloxy,
isobutyryloxy, valeryloxy, isovaleryloxy, pivaloyloxy, hexanoyloxy,
acetamido, propionamido, butyramido, isobutyramido, valeramido,
isovaleramido, pivalamido, hexanamido, md- thoxycarbonyle, dthoxycarbonyle,
propoxycarbonyle, isopropoxycarbonyle, butoxycarbonyle, isobutoxy-
carbonyle, sec.-butoxycarbonyle, tertlo-butoxycarbonyle ou
pentyloxycarbonyle; R2 et R3, peuvent etre 6gaux ou differents,
reprdsentent chacun un radical methyle, 4thyle, propyle, isopropyle,
butyle, 25     isobutyle, sec.-butyle, tortio-butyle, pentyle, neopentyle,
hexyle, trideuteromethyle, mono-, di- ou tri- chloromethyle, mono-, di- ou
tri-fluoromethyle, 2,2,2-trichloro- ou trifluor6thyle, 1,2,2-trichloro- ou 



trifluorethyle, pentafluorethyle, 2,2,3,3,3-pentafluoropropyle,
2,2-dichloro-3,3,3-trifluoropropyle, 4,4,4-tri- fluorobutyle,
5,5,5-trifluoropentyle ou 6,6,6-trifluorhexyle ; ou bien R1R2R3C est un
radical 1,1-dicyane- thyle ou trifluoromethylsulfonyle ; R4 est un atome
d'hydrogene, un radical cyano ou nitro ou un radical 30     alkyle ou
haloginalkyle on Ci a -Cs tel quo ddfini ci-dessus ; R5 a l'une quelconque
des valeurs definies ci-dessus pour le groupe R1R2R3C mais n'est pas
ncoessairement le meme que B1'12R3C, ou a l'une quelconque des valeurs
definies ci-dessus pour R4, mais n'est pas necessairement le meme quo B',
ou est un radical alkoxy en C, & Cs ou alcanoyle ou alkoxycarbonyle en C2 a
Cs tel que defini ci- dessus, ou un radical carbamoyle,
1-pyrrolidinylcarbonyle, piperidinocarbonyle, morpholinocarbonyle ou 35
un radical nitro, un atome de fluor, de chlore, de brome ou d'iode, ou un
radical mono-, di- ou trichloromethoxy, mono-, di- ou trifluoromethoxy,
bromomethoxy, iodomethoxy, 2,2,2-trichloro- ou trifluorethoxy,
1,2,2-trichloro- ou trifluorethoxy, pentafluorethoxy,
2,2,3,3,3-pentafluoropropoxy, 2,2-dic- hloro-3,3,3-trifluoropropoxy,
4,4,4-trifluorobutoxy, 5,5,5-trifluoropentyloxy ou 6,6,6-trifluorhexyloxy ;
A est un radical dthylidene, propylidbne, butylidbne, 1- ou
2-methyl6thylbne, 1,2-dimethyl6thylbne, dideutero- 40     methylbne,
difluoromethylbne, hydroxymdthylbne, cyanom6thylene ou carbamoylm6thylbne,
ou un radical 1-hydroxydthylbne (dans lequel l'atome C-t de l'4thylbne est
attache au noyau benzenique). 3  Compose suivant la revendication 1 ou 2,
qui est un chlorhydrate, un bromhydrate, un sulfate, un nitrate, un
phosphate ou un tolubno-p-sulfonate. 45 4. Compos4 suivant la revendication
1, 2 ou 3, dans loquel RB est un radical carbamoyle, cyano, hydroxy,
1-hydroxyethyle, methylthio, methyjsulfinyle, methylsulfonyle ou acetyle;
R2 et R3, qui peuvent 8tre les memos ou diffdrents, representent chacun un
radical mdthyle, 4thyle, trideuteromdthyle ou fluorom6- thyle; R4 est un
atome d'hydrogbne, de fluor ou de brome ou un radical cyano, nitro,
isopropyle ou 50     chloromethyle ; R5 est un radical
1-cyano-1-m6thyl6thyle, 1,1-dim6thyl-2-oxopropyle, 1-carbamoyl-1-
methyl6thyle, 1-cyano-1-tridouterom6thyl-2,2,2-trideut6roethyle,
1-cyano-2-fluoro-1-(fluoromethyl)dthyle,
1-mdthyl-1-(methylaulfonyl)-4thyle, 1-cyano-1-ethylpropyle, carbamoyle,
1-piperidinocarbonyle, 1-mor- pholinocarbonyle, acetyle ou m6thoxycarbonyle
; A est un radical methylbne, 4thylbne, 6thylidbne, isopropylidbne,
dideutdromdthylbne, hydroxymdthylbne, cyanomethylene, fluoromethylbne ou
difluoro- 56     methylbne, ou un radical 1-hydroxyethylbno dans loquel
l'atome de carbone portant le substituant hydroxy est lid au noyau
benzdnique; et R6 est un radical 1H-1,2,4-triazole-1-yle,
4H-1,2,4-triazole-4- yle, 11H-imidazole-1-yle, 5-cyano-1H-imidazole-1-yle,
5-methyl-1H-imidazole-1-yle, 3-pyridyle ou 5-pyri- midinyle. 39    EP 0 296
749 Bi                               c & Composa suivant la revendication
1, dans lequel R' est un radical cyano, R5 est un radical de formulo
R'R2R3C dans laquelle RI est un radical cyano ou hydroxy, et R6 est un
radical 1H-imidazole-1-yle ou 1 H-1 ,2,4-triazole-1 -yle. 5  6. Compos6
suivant la revendication 5, dans loquel R2 et R3, dans le groupe R1R2R3C et
dans le groupe R5, sont des radicaux mdthyle et tridout~romdthyle et A est
un radical methylbne ou didouteromethylb- ne. 7. Compose suivant la
revendication 1, qui est le
2,2'-[5-(1H-1,2,4-triazole-1-ylmdthyl)-1,3-ph6nylne]di(2- 10
methylpropionitrile), le
2,2'-[5-(imidazole-1-ylmethyl)-1.3-phenylbneJ-di(2-mdthylpropionitrile), le
2-[3-(1- hydroxy-i -mrthyl6thyl)-5-(1 H-1 ,2,4-triazole-1
-ylmethyl)ph6nyl}-2-methylpropionitrile, le 2,2'-[5-dideutero- (1 H-1
,2,4-triazole-i -yl)methyl-1
,3-ph6nylbne]di(2-tridoutfromdthyl-3,3,3-trideutsropropionitrile) ou le
2,2'- 



[5-dideutero(1 H-1 ,2,4-triazole-1 -yl)m6thyl-1
,3-phenylbne]di(2-methylpropionitrile). 15  &  Proc6de de production d'un
composa suivant la revendication 1, qui comprend: (a) la r6action d'un
compose de formulo 11: 20 AX                    I 25 dans laquelle X est un
groupe partant deplagable connu, avec un compose hdtdrocyclique de 30
formulo R' H, ou avec un dtrivt metallique rtactif de ce compose, ou avec
un dtrivd protege de co composa dans loquol un atome d'azote qui n'est pas
destint & prendre part & la reaction avec le composa de formulo 11
ci-dessus, est protege par un groupe protecteur d'azote connu, aprbs quoi
le groupe protecteur est elimine ; ou bien (b) pour des composts dans
lesquels A est un radical hydroxymethylbne ou un radical 2- S5
hydroxyethylene facultativement substitud, dans lequol I'atome C-1 du
radical tthyle est attachd au noyau benzenique, la reaction d'un compost
oxo de formul IlIl: 40 t+<A-A'CCRZ                                   il 45
dans laquelle A1 est une liaison directe ou un radical methylene,
facultativement substitue comme 50       dMfini ci-dessus, et R7 est I'un
des substituants facultatifs dtfinis ci-dessus pour A, avec un ddrivd de
metal alcalin d'un composa hdtfrocyclique de formulo R6 H ; ou bien (c)
pour des composas dans lesquels A est un radical 1-hydroxyethylbne, dans
lesquels l'atome C-1 du radical dthylbne est attache au noyau benzenique,
la reaction d'un epoxyde de formulo IV: 55 40    EP 0 296 749 B1
: | 11  Il||I III| |||   I!I *C  L  M   S 5
IV 10 tel quel ou form4 in situ dans la reaction, avec un compose
heterocyclique de formule R6 H ; ou bien (d) pour des composes dans
lesquels R6 est un radical 5-cyanimidazole-1-yle, la r~action du composd
5-oximino-imidazole-1 -ylique correspondant avec un agent deshydratant;
apres quoi, si on le desire 15       (i) on hydrolyse un compos6 de
l'invention dans lequel R1, R4 ou R5 est un radical cyano avec un acide
pour former un composa de l'invention portant un substituant carbamoyle
correspondant ; ou bien (ii) on fait r6agir un composa de l'invention dans
lequel R' ou R5 est un radical alkoxycarbonyle avec l'ammoniac, la
pyrrolidine, la piperidine ou la morpholine pour former un compoae de 20
I'invention dans lequel RA ou R5 est un substituant carbamoyle
correspondant, ou bien R5 est un substituant 1-pyrrolidinylcarbonyle,
piperidinocarbonyle ou morpholinocarbonyle correspondant ; ou bien (iii) on
ddshydrate un compose de l'invention dans lequel RA ou R5 est un radical
carbamoyle avec un anhydride d'acide pour former un compos6 de I'invention
portant un substituant cyano correspon- 25       dant ; ou bien 



(iv) on reduit un composa de l'invention dans lequel RA ou R5 est un
substituant alkoxycarbonyle pour former un composa de 'invention portant un
substituant hydroxymdthyle correspondant ; ou bien (v) on fait r~agir un
composa de b'invention dans lequel R4 ou R5 est un radical hydroxyalkyle
avec 30       un agent d'halogenation pour former un compose de l'invention
dans lequel R4 ou R5 est un substituant halogenalkyle correspondant ; ou
bien (vi) on fait reagir un compose de l'invention dans lequel R5 est un
substituant halogdnalkyle avec un cyanure de m6tal alcalin pour former un
compose de l'invention dans lequel R5 est un groupo de formule RA1R2R3 qui
est un substituant cyanalkyle ; ou bien 35       (vii) on fait reagir un
composE de l'invention dans lequel A5 est un radical halogenalkyle avec un
alkylthiolate de m~tal alcalin pour former un compose de l'invention dans
lequel R5 est un groupo A1 12R3C oO RA est un substituant alkylthio ; ou
bien (viii) on fait rdagir un composd de 'invention dans loquel R5 est un
groupe A1'1213C oO RA est un radical alkylthio, avec un agent oxydant pour
former un compose de b'invention dans lequel R5 est 40       un groupe
RA'1213C dans loquel RA est un radical alkylsulfinyle ou alkylsulfonyle ;
ou bien (ix) on fait rdagir un composE de l'invention dans loquel RA ou RA
est un radical alkoxycarbonyle avec un halogdnure d'alkylmagndsium pour
former un compose de l'invention dans loquel RA ou RA est un radical
hydroxyalkyle correspondant ; ou bien (x) on fait reagir un compose de
l'invention dans loquel A porte un substituant hydroxy avec un 45
agent d'halogenation pour former un compose correspondant de l'invention
dans lequel A porte un substituant halogeno ; ou bien (xi) on hydrogbne un
compose de l'invention dans lequel A porte un substituant halog~no pour
former un composE correspondant de l'invention dans lequel il manque A A le
substituant halog~no du composE de depart ; ou bien so       (xii) on oxyde
un compose de l'invention dans lequel R' est un radical 1-hydroxyalkyle
dont I'atome C-1 porte un atome d'hydrogbne, pour former un composE de
l'invention dans lequel RA est un radical alcanoyle ; ou bien (xiii) on
convertit un composa de l'invention dans lequel A est un radical
1-hydroxyethylene oO I'atome C-1 du radical ethylbne est attache au noyau
benzdnique, en un composE de l'invention 55       dans loquel A est un
radical ethylbne par reaction successive avec un atome d'halogbne pour
former le compose 1-halogdnethylenique correspondant, deshydrohalogenation
du composE 1-halogdnethy- lenique on le compose correspondant dans loquel A
est un radical vinylbne, et hydrogenation du compose dans lequel A est un
groupe vinylbne ; ou bien 41    EP O 296 749 B1                      |
|*||l l| 1lill Hill ! 9Il (xiv) on rdduit un compose de 'invention dans
loquel R1 est un radical alcanoyle en C2 A C6 pour former un compose de
I'invention dans loquel RI est un radical 11-hydroxyalkyle ; ou bien (xv)
on fait reagir un compose de l'invention dans lequel R' est un radical
hydroxy avec un trialkylsilane pour former On compose de l'invention dans
loquel R4 est un radical alkyle ; ou bien 5        (xvi) on fait rdagir un
compos6 de l'invention dans loquel R4 est un atomre d'halogene avec un
cyanure metallique pour former un compose de l'invention dans lequel R4 est
un radical cyano. 9. Composition pharmaceutique ou vAterinaire, qui
comprend une quantite efficace d'un compos6 suivant la revendication 1 en
association avec un diluant ou support acceptable du point de vue
pharmacouti- 



tO     que ou vAt~rinaire. 15 20' 25 30 35 40 45 50 55 42    


