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The invention provides antifungal'agencs of the formula:-
1.2
/\
Ny
\:‘/ R

and their pharmaceutically acceptable salts, wherein R is phenyl optionally
substituted by 1 to 3 substituents each independently selected from halo and

Het --=- (1)

CFB;
l 1 M .
R™ 1is Cl_ch alkyl;
R2 is H ot C,-CQ aixyl; and
"Het", which is attached to rhe adjacent carbon atom by a ring carbon atcm,
is selected from pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl and triazinyl,
"Hdet" being optionally substituted by Cl-cl. alkyl,

o alkoxy, halo, CF3, CN, NOZ' NHZ, -NH(Cl-Ca

1%
alkanoyl) or 'NHCOZ(CI-CA alkyl).

(56) Documents cited: No documents cited BAD ORIGINAL @



'This iavention relaces <o aovel triazole derivatives which
nave antifungal activity and are useful in the treatzmeat of fungal
infections in animals, including humans.

The ilavention provides antifungal agents of the forzmula:-

N Yec —= (1)

azd their pharmaceutically acceptable salrcs,
wher2ia R is phenyl optiozmally subsci:zuted b5y 1 o 3

substituents each independently selected from halo znd

"Het”, which is actached to che adiacent carSon ‘actom v
a ring cardon acom, is selectad Irom pyridimwl,
pyridaziayl, jyvimidicyl, pvyvazizyl and zriazinyl,

.

Zet” Yeing optionally subsctizurta

.

by C.-C, algkrl,

2.-C, alkoxy, halo, CT cy

A 3! wel oy

alxanoyl) ar -NHCO,(C,-C

NO

, NEZ, —NH(CI-C,

-

~
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2
~In one aspect the invention provides compounds of the formula
(I), and their pharmaceutically acceptable salts, wherein "Het" is

3

selected from 2~ and 4-pyridinvl, pyridazinyl, 2- and

4-pyrimidinyl, pyrazinyl and triazinyl, "Het" being optionally

substituted by Cl-C6 alkyl, Cl-CA alkoxy, halo, CFB’ CY, NOZ’ NHZ,
-NH(CI-CA alkanoyl) or -NHCOZ(CI—CA alkyl); and R, Rl and Rz are
as previously defined for compounds of the formula (I).

In another aspect, "Het& is pyridinyl, pyridazinvl,
pyrimidinyl, pyrazinyl or triazinyl, "Het" being optionally
substituted by CI—CA alkyl, Cl-C4 alkoxy, halo, CF3, NOZ, NHZ or

—NH(Cl--C4 alkénoyl).

When "det" is substituted, it is preferably by 1 or 2, most
preferably by 1, substituent.

dalo is 7, Cl, Br or I.

C3 and C& alkyl and alkoxy, and CA alkanoyl groups may be
straight or branched chain.

Where R is a substituted phenyl group this includes, for
example, 2-fluorophenyl, 2-chlorcphenyl, 2-bromophenvi,
2-iodophenyl, 2-trifluoromethylphenyl, 2,4-dichlorophenvl,”
2,4-difluorcphenyl, 2-chloro-4-fluotrophenyl,
2-fluoro-4-chlorophenyl, 2,5-difluorophenyl, 2,4,6-trifluoropheayl
and 4-bromo-2,5-diflucrcphenyl.

Preferably, R is a phenyl group substituted by 1 to 3 halo
(preferablvy ¥ or Cl) substituents.

More preferably, R is a phenyl group substituted by 1 or 2
halo (preferably F or Cl) substituents.

Tet more preferably, R is 2,4-difluoropheayl,

2,4-dichlorophenyl, 2-fluorophenyl or 2-chlorophenyl.

2LC 492
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Most preferably, R is 2,4-difluorophenyl.

Preferably, Rl is methyl and Rz is H or methyl,

Most preferably, Rl is methyl and R2 is H.

Preferably, "Het" is selected from pyridiayl, pyridazinyl,
pyrimidinyl, pyrazinyl and triazinyl, all optionally substituted
by 1 or 2 substituents each independently selected from Cl-Ca
alkyl, Cl-Ca alkoxy, halo, CFB’ CN, NOZ, NHZ, -NH(Cl-CA alkanoyl)
and -NHCOz(Cl-C4 alkyl).

More preferably, "Het" is selected from pyridinyl,
pyridazinyl, pyrimidinyl and pyrazinyl, all optionally substituted
by 1 or 2 subs;ituenCS each independently selected from Cl-ch
alkyl, Cl-ch alkoxy, halo, CF3, CY, NHZ, —NH(Cl-C4 alkanoyl) and

—NHCO,(CI-CA alkyl).

-

7et more preferably, "Het" 1is selected from pyridinyl,
pyridazinyl, pyrimidinyl and pyrazinyl, all optionally substituted
by one CN, NH: or -NHCOQ(CI-C4 alkyl) substituent.

The preferred pvridinyl and pyrimidinyl groups are 2- and
+-pyridinyl and 2- and 4-pyrimidinyl, all optionally substituted
as defined above.

More preferably still, "Het'" is selected from pyridiayl
(preferably 2- and 4-pyridinyl), pyridazinyl, 2- and 4-pyrimidinyl
and pyrazinyl, all optionallv substitutad by one CN, NHZ or
-NHCOZ(CI—CQ alkyl) substituentc,

Most preferably, "det" is 2-pyridinyl, 4-pyridinyl, or
d-pyrimidinvl.

The pharmaceutically acceptable salts of the compounds of the

formula (I) include acid addition salts formed from acids which

oT A 4an
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form non-toxic salts such as the hydrochloride, hydrobromide,
hydroiodide, sulphate or bisulphate, phosphate or hydrogen
phosphate, acetate, maleate, fumarate, lactate, tartrate, citrate,
gluconate, benzoate, methanesulphonate, benzenesulphonqte and
p-toluenesulphonate salts.

Particularly preferred individual compounds are

2-(2,4~difluorophenyl)-3-(pyridin-2-y1)-1-(18-1,2,4~
triazol-1- yl)butan-2-0l,

2-(2,4~difluorophenyl)-3-(pyridin-4-y1l)~-1-(1H-1,2,4-
triazol-l-yl)butan-2~0l and

2-(2,4-d1ifluorophenyl)-3-(pyrimidin-4-vy1)-1-(14-
1,2,4-triazol-1~yl)butan-2-0l;

and pharmaceutically acceptable salts thereof. .

The compounds of the formula (I) provided by the invention

may be prepared by the following methods:-~

(1) The compounds of the formula:-

2\

N N
=/
===}

9
wherein R, Rl and R™ are as defined for ‘ormula (I) and "Hetl" is

a pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl or triazinyl
group, "Heglt being optionally substituted by Cl-Ca alkyl, Cl—ch

alkoxy, halo, CF3, CY or NOZ. may be prepared as follows:-

PLC 432
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Method (a)
Y 1) Strong base/solvent
Hetl——-éﬂ ;’ Compoqus (1a)
| PZAS Z
RZ 2) N /N
\_:N
(1D (111)

2

wherein R, Rl, R” and "Hetl"

are as defined for formula (IA).

In a typ;cal procedure, the compound of the formula (II) is
deprotonated by the addition of approximately one equivalent of a
suitable strong base, e.g. lithium diisopropylamide, and the
resulting salt (preferably the lithium, sodium or potassium salt)
is reacted in situ with the ketone of the formula (III). The
reaction is typically carried out at from -80° to -30C°,
preferably at about -70°C, in a suitable organic solvent, e.g.
tetrahydrofuran or diethyl ether, and under an inert atnosphere,
e.g. nitrogen or argon.

The starting materials of the formula (II) are known
compounds or may be prepared by conventional procedures (see
Examples section). The startirg materials of the formula (III)
are known compounds (see e.g. TP-3-44605, EP-3A-69442 or

GB-A-1464224) or may Se prepared by analogous methods; or

BAD ORIGINAL @
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Method (b)

(VI)

A base salt of a
compound of the formula

N7

\/A\§H /solvent
4¢\§H
or {__ /base/solvent

N

14
Compounds (IA)

-

and "Hetl" are as defined for formula (IA), and

-

. 1
wherein R, R7, R

Y is a leaving grcup, e.g. chloro, bromo or C --C4 alkane-

sulphoanyloxy (such as methanesulphonyloxy). Examples of suitable

-

base salts of 1H-1,2,4-triazole are alkali mecal (preferably
sodium) and tetraalkylammonium (preferably tetra-n-butylamm;nium
{see S-a-4259505!1) salcs.

The reaction is preferably carried out using the epoxide (IV)
as the starting material. If a compound of the formula (VI) is
used in this process, it is probable that the reaction mechanism
dictates, at least in part, cgat an epoxide of the formula (IV) is
formed in situ under the reaction conditiomns. The process is
therefore, in this respect, similar to that utilising the epoxide
(IV) as the starting material.

| When a base salt of 1H-1,2,4-triazole is used, the reaction '

is typically carried out at from room temperature to 100°C,

preferably at about 60°C when using the sodium salt of
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18-1,2,4-triazole, and preferably at room temperature when using
the corresponding tetra-n-butylammonium salt, in a suitable
organic solvent, e.g. N,N-dimethylformamide or tetrahydrofuran.
Alternatively, the reaction may be carried out using
18-1,2,4-triazole in the presence of an additional base, e.g.
NaZCO3 or K2C03, preferably at from 50° to 100°C in a suitable

organic solvent, e.g. N,N-dimethylformamide or methanol.

The intermediates of the formula (IV) and (VI) may be
prepared by conventional techniques, e.g. a2s described in the

Examples section, and as summarised by the following Schemes A and

T
3:- o
-
g O
Scheme A O
O
<
Rl 1) Scrong base B 1 2
| . N Y R™ X
l_cH e
2 0 Hetl
b R
R L ~
(1D) (V) (vI)
|
\"4
Rl 2
P’ .
ec
]
R
(IV)

wherein R, Rl, R2 and "Hecl" are as defined for formula (IA), and

Y is a leaving group, preferably Cl or Br.

57 ~ an
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~In a typical procedure, a compound of the formula (II) is

deprotonated by the addition of approximately one equivalent of a
suitable strong base, e.g. lithium diisoprcpylamide, and the
resulting organometallic intermediate is reacted in situ with the
compound of the formula (V). The reaction is typically carried
out at from -80° to -50°C, preferably at about -70°C, in a
suitable organic solvent, e.g. tetrahydrofurarc or diethyl ether,
and under an inert atmosphere, e.g. nitrogen or argon. The
intermediate compound (VI) need not be isolated, and is generally
cyclised in situ after a period of stirring at a higher
temperature (e.g. room temperature), to provide the oxirane of the
formula (IV).

The compounds of the formula (VI) when Y is chloro or bromo
may also e prepared by reacting the epoxide (IV) with the

appropriate hvdrogen halide under anhydrous conditions; or



Scheme B

RCO, (C,-C, alkyl)

(VI1I)

Ipoxidation

Hetl-CHZ9 0
> . Hett

R
(VILI)

Base/Rlx

Base/RZX _l

z
&7 = ¢ -C, alkyl) 0
™~

Hetl

i (IX)

R% = w)

Epoxidation
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2

wherein R, Rl, R® and "Hetl"

are as defined for formula (IA), and
X is a suitable leaving group, e.g. Cl, Br, I or methane-
sulphonylexy.

In a tvpical procedure, the compounds of the formula.(VIII),
(IX) and (X) are prepared directly from an ester of the formula
(VII) by reaction with an organometallic intermediate derived, as
appropriate, by deprotonation of a compound of the formula
'r’.etl—CH3 or Hetl-CHRle (compound 1I), wherein Hetl, Rl and R2 are
as defined for formula (IA), with approximately one equivalent of
a suitable strong base, e.g. lithium diisopropylamide. The
reaction is typically carried out at from -80° to -50°C,
preferably at about -70°C, in a suitable organic solvent, e.g.
tetrahydrofuran or diethyl ether, and under an inert atmosphere,
e.g. nitrogen or argon.

Although not shown in Scheme B, the compounds of the formula
(VIII) or (IX) when "Hetl" is 3-pyridinyl or 5-pyrimidinyl and R
and Rl are as defined for formula (IA), mavy also be conveniently
orepared from an ester of the formula (VII) by reaction wiéh an

organometallic derivative derived by deprotonation of a compound

of the formula:-

(% N )l ,
(dC oz Q f €0, (C,~C, alkyl)
\ -
N



11
wherein Rl is Cl-cé alkyl, in situ, using similar methodology to
that described in the previous paragraph. The intermediate
P-ketoester obtained after work-up is then subjected to
hydrolysis/decarboxylation by treatment with a suitable sgrong
mineral acid, e.g. concentrated hydrochloric acid, preferably
under reflux conditions, to provide the compound of the formula
(VIII) or (IX), as appropriate.

Alternatively, the compounds of the formula (IX) and (X) may
be prepared by reacting, respectively, a compound of the formula
(VITII) or (IX) with approximately one equivalent of a suitable
base, e.g. sod;um hydride, followed by alkylation of the resultant
carbanion in situ with a suitable alkylating agent. The reaction
is typically carried out at from 0°C to room temperature in a
suitable organic solvent, e.g. N,N-dimethvlformamide.

Preferably, alkylation of a compound of the formula (VIII) or
(IX) is performed under phase transfer conditions, e.g. using

d 9, N , .
dSOQ/HZO/CHC13/(C1-C4 alkyl)x (Jhereln.x is

NaOH/[CH3(CH2)3]QN
preferably iodo), at from 0°C to room temperature, and typically
at room t2mperature.

Epoxidation of the ketones of the formula (IX) or (X) is
performed using conveational Dethods, 2.g. using
dimethyloxosulphonium methylide (see 2.g. J.A.C.S. [1965], 37,

—

1353) or chloromethyllithium (see e.g. Tet. Lett., [1986], 795).

AP000104
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(2) The compounds of the formula (I) in which "Het" 1is
monosubstituted with a cyano group positioned on a ring carbon
atom which 1s adiacent to a ring nitrogen atom, wherein "Het" 1is
pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl or triazigyl, and
R, Rl and R2 are as defined for the formula (I), are most

conveniently prepared from unsubstituted "Het" precursors by a

method as shown in Scheme C:-

Scheme C
Rl Rz

OH AN
Oxidation N‘ﬁz\\N =

T} \““'ﬁ/ R T@

* ]

(1C) i 0

(CHB)ZNCOCL

1 7
R E
OH (Cd,) .SiCXN
AN N Y (3
- ; or XCN
L | “\.\'/’
= X 2 CN

The procedure is illustrated for a compound of the formula
(I) when "Het" is pvridianyl, although similar methodology applies
for all definitions of "Het" given previously in this method, with
ghe proviso that "Het" amust have at least coe unsubstituted rin;

carbon atom which is adjacent to the ring nitrogen atom which {is

N-oxidised.
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. ""Het" 1is preferably pyridinyl or pyrimidinyl in this method.

Depending on the specific "Het" group used and/or the
position of attachment thereof, the possibility of the formation
of two regloisomers exists in this process. Such regioisomers,
where formed, may be separated by conventional techniques, e.g. by
column chromatography.

In a typical procedure, a compound of the formula (IB) is
oxidised to provide an N-oxide of the formula (IC). The reaction
is preferably carried out using 3-chloroperoxybenzoic acid in a
suitable solvent, e.g. dichloromethane, at from 0°C to the reflux
temperature thereof, and preferably at room temperature. The
oxidation may alternatively be carried out using hvdrogen peroxide
in a suitable Cl—C6 alkanoic acid, e.g. acetic acid. -

Treatment of the N-oxide (IC) with N,N-dimethylcarbamoyl
chloride, followed by either trimethylsilyl cyanide or potassium
cyanide according to the method of W. K. Fife (J. Org. Chenm., 48,
1375 {1983} énd, et al, Heterocycles, 22, 1121 [1984]) provided
the cyano-substituted compound (IE). The reaction is preferably
carried out using N,N-dimethylcarbamoyl chloride and
trimethylsilyl cyanide in dichlorowmethane at room temperature, and
nay also be carried out stepwise, i{.e. by initial additionm of
N,N-dimethylcarbamoyl chloride to the N-oxide, followed by a

teriod of stirring before trimethylsilyl cyanide is added.

AP000104
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(3) Sowe of the compounds of the formula (I) may be prepared from

other cowpounds of the formula (I) by "functional group

interconversion", as follows:-

(a) A cyano group on "Het" may be converted to a -NHCOZ(CI-C4

alkyl) substituent by the following stepwise procedure:-

(1) The cyano cowmpound is initially treated with a ¢

(1i1)

17%
alkanol, e.g. methanol, under acidic conditioms, and

typically under reflux, to convert the cyano grcup to

a -COZ(Cl-ua alkyl) group.

Alternatively, hydrolysis of the cvano compound under
conventional acidic or basic conditions provides the
corresponding carboxylic acid, which may then be
esterified using a Cl-C4 alkanol under acidic

cenditions.

The ester group is converted to a -CONHNH, group bv
treatment of the ester with hvdrazine (preferably
hydrazine hyvdrate) in a3 suitable organic solvent, e.g.

acC —C4 alkanol such as isopropanol, at frcom recem

p—

temperature to, and preferably at, the reflux

temperature thereof,
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(11i) Finally the —-CONHNH2 group is converted to the
required -NHCOZ(CI-CQ alkyl) group under the
conditions of the Curtius rearrangement reaction, {.e.
by treatment of the carboxylic acid hydrazide with
nitrous acid, preferably at about 0°C, followed by
work-up of the intermediate azide obtained and
treatment thereof with a C -C& alkanol, preferably

1

under reflux conditions;

(b) A —NHCO,(Cl-C4 alkyl) substituent on "Het" may be converted

()

(d)

to an amino substituent by hydrolysis under basic counditionms,
e.g. using an aqueous solution of sodium or potassium
hydroxide in a Cl-C4 alkanol (e.g. ethanol or isapropanol)

under reflux conditions;

A nitro substituent on "Het" may be reduced to an amino
substituent by conventional procedures. Preferably, the
reduction is carried out by catalytic hydrogenation using a
suitable catalyst, e.g. palladium/charcoal, and in a suitable
organic solvent, e.g. ethanol. The reduction may also be
carried out using stannous chloride at up to, and preferably
at, the reflux temperature in a suitable organic solvent,

e.g. ethancl;

An amino substituent on "Het'" may be converted to a
substituent of the formula -NH(CZ-C4 alkanoyl) by acylation
with either a CZ_C& alkanoyl halide or with an acid anhydri;e
of the formula (C

2-C4 alkanoyl)zo. When an alkanoyl halide

1s employed the reaction is typically carried out ffom 0°C to

or A~ 3t

AP000 104
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room temperature in a suitable organic solvent, e.g.
methylene chloride, and in the presence of a suitable acid
acceptor, e.g. triethylamine or pyridine. The reaction may
also be carried out using pyridine as both the solvent and
the acid acceptor. When an acid anhydride is employed, the
reaction i{s typically carried out at up to the reflux
temperature, preferably at 100°C, in a suitably compatible

organic solvent, e.g. a C,-C& alkanoic acid;

An amino substituent on "Het" may be converted to a
substituent of the formula -~NHCHO using conventional
techniques, e.g. by formylation using acetic-formic

anhydride; or -

An awmino substituent on '"Het'" may be converted to a halo
substituent by initial reaction with sodium nitrite in a
suitably compatible aqueous wmineral acid, e.g. aqueous
hydrochloric or sulphuric acid, preferably at about 0°C, to

-
=

Zorm a diazonium salt intermediate. urther treatment with

(i) cuprous chloride or bromide, as appropriate, introduces

ey ",

a chloro or bromo substituent inco "Het';

(1ii) potassium iodide introduces an iodc subscituent into

"Het"; or
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(}ii) fluoboric acid causes precipitation of the diazonium
fluoborate, which may be filtered off, dried and
thermally decomposed to introduce a fluoro substituent

into "Het". .

All of the above reactions are conventional and appropriate
reagents and reaction conditions for their performance and
procedures for isolating the desired products will be well known
to those skilled in the art, in accordance with literature
precadents and by reference to the Examples hereto.

Where Rl is identical to RZ, the compounds of the formula (I)
contain at least one chiral centre and therefore exi;t as a pair
of enantiomers or as diastereoisomeric pairs of enantiomers.
Where Rl and RZ are different, the compounds of the formula (I)
contain at least two chiral centres (*) and therefore exist as at

least two diastereoisomeric pairs of enantiomers, i.e.

The invention includes both the individual! stereoisomers of
the compounds of the formula (I) togecher with mixtures thereof.
Resolution may be achieved by conventional techniques, e.g. by

fractional crystallisation, chromatography or H.P.L.C. of the

AP000104
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stereoisomeric mixture of the parent compound or of a suitable
salt or derivative thereof. Most preferably, the individual
diastereoisomers or the resolved dlastereoisomeric pairs of
enantiomers of the compounds of the formula (I) containipg two
chiral centres are prepared from resolved intermediates as
illustrated in the following Examples section.

The preferred compounds of the formula (I) when R2 is H have

the {2R,3S) configuration, i.e.

Particularly preferred individual diastereoisomers are

(2R,38)-2-(2,4-difluorophenyl)-3~(pvridin-2-y1)-1-(1H=-
1,2,4-triazol-1-yl)butan-2-01, .

(2%,38)-2-(2,4-difluorophenyl)-3-(pyridin-4~-y1)-1-(1d-
1,2,%=-triazol-i-v1l)butan-2-0l1 and

(2R,38)=2-(2,4~difluorophenvl)-3-(pyrimidin-4-yl)~1-(1H~
1,2,4- triazecl-1l-vl)butan-2-0l;

and pharmaceutically agcepcable salts thereof.

Pharmaceutically acceptable acid-addition salts are readily
prepared by mixing solutions containing equimolar amounts of the
free base and the desired acid. The salt generally precipitates

from solution and is collected by filtration, or is recovered by

evaporation of the solvent.
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. The compounds of the formula (I) and their salts are anti-
fungal agents, useful in the curative or prophylactic treatment of
fungal infections in animals, including humans. For example, they
are useful in treating topical fungal infections in man ?aused bv,

among other organisms, species of Candida, Trichophyton,

Microsvorum or Epidermophyton, or in mucosal infections caused by

Candida albicans (e.g. thrush and vaginal candidiasis). They can

also be used in the treatment of systemic fungal infections caused

by, for example, Candida albicans, Cryptococcus neoformans,

Aspergillus flavus, Aspergillus fumigatus, Coccidioides,

Paracoccidiofdes, Histoplasma or Blastomyces,

The compounds of the present invention have been found to
have unexpectedly good activity against the clinicalleimportant

Aspergillus sp. fungi.

The in vitro evaluation of the antifungal activity of the
compounds can be performed by determining the minimum inhibitory
concentration (m.i.c.), which is the concentration of the test
compounds, in a suitable medium, at which growth of the pa}ticular
micro-organism fails to occur. In practice, a series of agar
plates, each having the test compound incorporated at a particular
concentration is inoculated with a standard culture of, for

example, Candida albicans, and each plate is then incubatad for 48

hours at 37°C. The plates are then examined for the presence or
absence of growth of the fungus and the appropriate m.i.c. value

1s noted. Other micro-organisms used in such tests can include

dspergillus fumigatus, Trichophvton spp, Microsporum spp,

Epidermophyton floccosum, Coccidioides immitis and Torulopsis

glabrata,

PLC 492

APO0O0O 104



20
The in vivo evaluation of the compounds can be carried out at
a series of dose levels by intraperitoneal or intravenous
injection, or by oral administration, to mice which are inoculated

with, e.g., a strain of Candida albicans or Aspergillus fumigzatus.

Activity is based on the survival of a treated group of mice after
the death of an untreated group of mice. The dose level at which
the compound provides 50% protection against the lethal effect of
the infection (PDSO) is noted.

For human use, the antifungal cowpounds of the formula (I)
and their salts can be administered alone, but will generally be
administered in admixture with a pharmaceutical carrier selected
with regard to tﬁe intended route of administration and standard
pharmaceutical practice. For example, they can be administered
orally in the form of tablets containing such excipients as starch
or'lactose, or in capsules or ovules either alone or in admixture
with excipients, or in the form of elixirs or suspensiomns
containing flavouring or colouring agents. They can be injected
parenterally, for example, intravenously, intramuscularly or
subcutaneously. For parenteral administration, they are best used
in the form of a sterile aqueous solution which may contain cther
substances, for example, enough salts or glucose to make the
solution isotcnic with blood.

For oral and parenteral administration to human patients, che
daily dosage level of the antifungal compounds of the formula (I)
and their salcs will be from 0.01 to 20 mg/kg (in single or
divided doses) when administered by either the oral or parenteral

route. Thus tablets or capsules of the compounds will contain
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rom 5 mg to 0.5 g of active compound for administration singly or
two or more at a time, as appropriate. The physician in any event
will determine the actual dosage which will be most suitable for
an individual patient and it will vary with the age, weight and
response of the particular patient. The above dosages are
exemplary of the average case; there can, of course, be individual
instances where higher or lower dosage ranges are merited, and
such are within the scope of this invention.
sdlternatively, the antifungal compounds of formula (I) can be

aaministered ;n the form of a suppository or pessary, or they may
be applied topically in the form of a lotion, solution, cream,
ointﬁent or dusting powder. For example, they can be incorporated
into a cream consisting of an aqueous emulsion of polyethylene
glycols or liquid paraffin; or they can be incorporated, at a
concentration between 1 and 10%, into an ointment consisting of a
white wax or white soft paraffin base together with such

stabilizers and preservatives as may be required.

It has also been found that the compounds of the formila (I)
1 i
when R” and R” are H and R and "Het" are as defined for formula
(1), have antifungal activity in animals, and that thev are

particularly active against Aspergillus sp. fungi.

Thus, che invention further provides a pharmaceutical
composition comprising a compound of the forwula (1), or a
pharmaceutically acceptable salt thereof, together with a

pharmaceutically acceptable diluent or carrier.

AP000104
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. The invention yet further provides a compound of the formula
(1), or a pharmaceutically acceptable salt or composition thereof,
for use as a medicament, in particular as an antifungal agent.

The invention also provides the use of a compound of the
formula (I), or of a pharmaceutically acceptable salt or
composition thereof, for the manufacture of an antifungal agent.

The invention yet further provides a method of treating an
animal (including a human being) to cure or prevent a fungal
infection, which comprises treating said animal with an effective
amount of a cowpound of the formula (I), or with, as appropriate,
a pharmaceutically acceptable salt or ccmposition thereof.

The invention also includes any novel intermediates disclosed
herein, such as those of the formulae (IV), (VI), (IX) and (X).

The following Examples, in which all the temperatures are in

°C, 1llustrate the invention:-

2T/ L30
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EXAMPLE 1

2-(2,4-Difluorophenvl)-3-(pyridin-2-y1)-1-(1H-1,2,4-triazol-1-

yl)butan-2-0l

1) [(CH3)2CH]2NLi, THF

2) 0
Cl

F

Y

(1)

(1) 2—(2,A—Difluorophenvl)—2-(1-[pvridin-2-yl]athvl)oxirane

a-Butvllithium (19.7 21 of a 1.6 M solution in nexane) was
added to a stirred soluticn of diisopropylamine (3.18 g) in dry
tetrahydrofuran (50 ml) at -70°under an atmosphere of dry
nitrogea. The solution was stirred at -70° for 0.17 hour,
followed by 0.17 hour at 0° and then re-cooled to -70°.
2;Ethylpyridine (3.37 g) was added over 0.08 hour, the red

solution resulting was stirred at -70° for 0.33 hour and then

AP000 104
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added via a svringe to a stirred solution of 2-chloro-2',4"'~
difluoroacetophenone (5.00 g) in dry tetrahydrofuran (50 ml) at
-70°. The solution was stirred at -70° for 3 hours and then at
room temperature for 18 hours. Water (4 ml) was added and the
solution was evaporated. The residual oil was partitioned between
water (80 ml) and dichloromethane (100 ml). The organic layer was
separated, washed with water (80 ml) and then extracted with 2¥N
hydrochloric acid (2 x 80 =@l). The combined acidic extracts were
basified te pH 12 with 2N sodium hydroxide solution and extracted
with dichlorcmethane (3 x 75 ml). The combined organic layers
were dried (Nazsoa), evaporated, and the residue was
chromatographed on silica gel. Elution with ethyl acetate gave,
after combination and evaporation of appropriate fractions, the
title compound (2.25 g) as a yellow oil which was used directly in

the next stage.

(ii) 2-(2,4-Difluoroohenyl)-3-(pvridin-2-y1l)-1-(1H~1,2,5-triazol-

i-yl)butan-2-0ol

A mixture of the product of part (i) (2.20 g) and
1§-1,2,4~triazole sodium salt (1.33 g) in N,N-dizethylformamide
(15 ml) was neated at 60° with stirring for 18 hours and then
evaporated. water (30 ml) was added and the mixture was extracted
with ethyl acetate (3 x 50 ml); The combined extracts were dried
(NaZSOQ), evaporated and the residue was chromatographed on silica
gel. Elution with ethyl acetate first gave, after cowbination and
evaporation of appropriate fractions, the title compound,

diastereoisomeric pair &, (0.93 g), m.p. 146-148° (from ether).
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Analysis %:- )
Found: C,61.69; H,4.73; N,16.88;
C17516F2Na° requires: C,61.81; H,4.88; N,16.96.

Further elution with ethyl acetate gave, after combination
and evaporation of appropriate fractions, the title compound,

diastereoisomeric pair 3, (0.63 g), m.p. 151-152° (from ether).

Analvsis %:=~
Found: C,61.68; H,4.79; N,17.01;

C17H16F2N40 requires: C,61.81; H,4.88; ¥,16.96.

AP000104
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EXAMPLE 2

2-(2,4-Difluorophenvl)-3-(pyridin-4-v1)-1-(1H-1,2,4~-triazol-1-

yl)butan-2-0l

Method A
1) [(CHB)ZCHJZNLi, THE™
2) 0
CH Cl
3 F
CH
0 3
/
"\ N ,
N k8 FRUN
(1)
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(1) 2-(2,4-Difluorophenyl)-2-(1-{pyridin-4-yllethyl)oxirane

Lithium diisopropylamide was prepared by additiom of
n-butyllithium (19.7 ml of a 1.6 M solution in hexane) to a
solution of diisopropylamine (3.18 g) in dry tetrahydrofuran
(50 m1), and the resulting solution was treated successively with
4-ethylpyridine (3.37 g) and a solution of 2-chloro-2',4'-
difluoroacetophenone (5.00 g) in dry tetrahydrofuran (50 ml)
according to the method of Example 1(i). Work-up of the reaction
mixture as before afforded the title compound (1.05 g) as a yellow

0il which was used directly in the next stage.

(1i) 2-(2,5-Difluorophenyl)-3-(pyridin-é-yl)-1-(1H-1,2,4-triazol-

l-yl)butan-2-0l -

Treatment of the product of part (i) (1.02 g) with
1H-1,2,4-triazole sodium salt (0.71 g) in N,N~dimethylformamide
(10 a1) by the xzethod of Example 1(ii), followed by chromatography
of the crude prcduct on silica gel using dichloromethane/methanol
(97:3) as eluant, first gave, after combination and evaporation of
appropriate fractioms, the title compound, diastereoisomerfc pair

A, (0.22 g), m.p. 161-163° (from ether).

Analysis %:-
Found: C,61.87; H,4.89; N,16.96;

Cl731652N&O requires: C,61.81; H,4.38; N,16.96.

AP0O0ON104
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Further elution with dichloromethane/wethanol (97:3) gave,
after combination and evaporation of appropriate fractions, the
title compound, diastereoisomeric pair B, (0.35 g), m.p. 156-158°

(from ether).

Analvsis X:-

Found: C,61.79; H,4.86; N,17.31;

, - ; . . P .
C17516F2NAO requires: c,61.81; H,4.388; N,16.96.
Method B

D) [(CHB)ZCH]ZNLi’ THF

3
2
) ‘l//\-\l
y7 N7
—/ F
XN
™
F g 53
NAN 2
\:;N/ v S ﬁ

-

2-(2,4-Difluorophenvl)-3-(pvridin-4-y1,-1-(18~1,2,4~triazol-1~

yl)butan-2-ol

A solution of lithium diisopropylamide was prepared as
described in Example 1(i) from diisopropylamine (40.4 g) and
n-butyllithium (160 ml of a 2.5 M solution in hexane) in dry

tetrahydrofuran (800 ml) under an atmosphere of dry nitrogen. To
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this solution at -70° was added 4-ethylpyridine (42.8 g), dropwise
with stirring over 0.17 hour. The solution was stirred at -70°
for 0.33 hour and then a solution of 1-(2,4-difluorophenyl) -2~
(1H-1,2,4~triazol-1-yl)ethanone (89,2 g) in dry tetrahydrqfuran
(350 ml) was added over 0.33 hour. The solution was stirred at
-70° for a further 0.75 hour and then acetic acid (40 ml) was
added dropwise. The solution was allowed to reach room
temperature and was diluted with water. The mixture was extracted
three times with ether and the combined extracts were washed with
water. The aqueous washings were extracted once with ethyl
acetate and the organic extracts were combined, dried (Nazsoa) and
evaporated. The residue was dissolved in boiling dichloromethane,
an equal volume of ether was added and then the solution was
allowed to cool. The precipitated solid was filtered off to give
recovered ketone starting material (17.5 g). The filtrate was
evaporatad and the residue was chromatographed on silica gel.
Initial elution with ethvl acetate/hexane (1:1) gave further
recovered ketone starting material. Further elution with ;thyl
acetate gave fractions containing the title compound,
diastereoiscmeric pair A (not treatad Zurther). The solvent was
then changed to ethyl acetate/methanol (19:1) ard elution was
continued until pure fractions containing the title compound,
diasterecisomeric pair B, we;e obtained. These fractions were
combined, evaporated and the residue was crystallised from
dichloromerhane/echer to give the title compound, diastereo-
isomeric pair B, (20.5 g), m.p. 155-157° (N.M.R. (300 MHz]
spéctrum identical with that obtained for a sample of diastereo- ‘

isomeric pair B prepared as described in Method A, part (1i)).

APO00O 104
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Recrystallisation from acetonitrile gave a polymorph, m.p.

165.5-166.5°.

Analvsis %:-

Found: c,61.69; H,4.85; N,16.85;

C NAO requires: Cc,61.81; H#,5.88; ¥,16.96.

F

1791652
X-Ray crystallography assigned the stereochemistry of

diastereoisomeric pair B as being a racemic mixture of the (2R,3S)

and (2S,3R) diastereoisomers.

EXAMPLE 3

2-(2,4-Difluorophenvl)-3-(pvrimidin-4-y1)-1-(1H-1,2,4-triazol~

l-v1l)butan-2-0l

1) [(CHB)ZCHJZNLi, THF

2)
ZaN

N N
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n-Butyllithium (4.0 ml of a 2.5 M solution in hexane) was
added to a stirred solution of diisopropylamine (1.01 g) in dry
tetrahydrofuran (30 ml) at -70° under an atmosphere of dry
nitrogen. The solution was stirred at -70° for 0.17 hour,.
followed by 0.17 hour at 0° and then re-cooled to =-70°.
4-Ethylpyrimidine (1.08 g) was added and the solution was stirred
at -70° for 0.75 hour. A solution of 1-(2,4-difluorcphenyl)-2-
(1H-1,2,4-triazol~1-yl)ethanone (2.23 g) in dry tetrahydrofuran
(30 ml) was added over 0.17 hour. The solution was stirred at
-70° for 1 hour and then acetic acid (1l ml) was added. The
solution was allowed to reach room temperature and was then
diluted with water. The mixture was extracted three times with
ethyl acetate and the combined extracts were washed with water
then dried (Nazsoa). The solvent was evaporated and the residue
was chromatographed on silica gel. Initial elution with ethyl
acetate/hexane (3:2) gave recovered ketone starting material.
Further elution with ethyl acetate gave, after combination qnd
evaporation of appropriate fractions, the title compound,
diastereoisomeric pair A, (0.305 g), m.p. 114-115.5° (from
ether/hexane).
Anélvsis %:-
Fcound: C,57.76; H,4.45; N,21.26;

bléHlSFZNSO requires: C,58.00; H,4.56; N,21.14.

AP00O0 104
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Further elution with ethyl acetate/methanol (19:1) gave,
after combination and evaporation of appropriate fractioms, the
title compound, diastereoisomeric pair B, (0.215 g), m.p. 104-105°

from ether/hexane).

Analysis Z2:-

Found: C,57.63; H,4.54; N,21.36;
h - . 7, < . ?

C16H15F2N50 requires: C,58.00; H,4.36; N,21.14,

EXAMPLZES 4-7

The following tabulated Examples of the general formula:-

Cd3

AN //”\\ii/l\\\
N// N -
Het

\_—_N/ R

were prepared dy similar methods to that used for Ixample 3 dv
treating the appropriate ethylhetarocvcle with lithium
diisopropylamide, followed 5y reaction of the resulting carbanion
in situ with the apprcpriate l-aryl-2-(18-1,2,%-triazol-1-

vl)ethanone derivative.

210 .30
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EXAMPLE 8

2-(2,A-Difluorophenyl)-3—methy1-3-(pyrimidin-&—yl)—1-(1H-1,2,6-

triazol-l-vl)butan-2-ol

i T
l)[(CHB)ZCH]ZNLl’ THF

3
2)CH,I
A RN
(1)
L [(CHB)ZCH]ZNLi’ THF
(ii)
2
"N
v/ F
/
v l
N
i
F
o
N~ a
oY)
F

(i) 4-{(1l-Methvlethvl)pvrimidine

A solution of lithium diisopropvlamide was prepared as
described in Example 1(i) frqm diisopropylamine (5.88 g) and
a-bucyllithium (27.0 ml of a 2.5 M solution in hexane) in dry
tetrahydrofuran (180 ml) under an atmosphere of dry nitrogen. To

this solution at -70°, a solution of (-ethylpyrimidine (7.35 g) 1in

dry tectrahydrofuran (20 ml) was added dropwise over 0.17 hour.

AP00010 4
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The solution was stirred aq_-70° for 0.75 hour and then
iodomethane (11.60 g) was added. The mixture was stirred for a
further 3 hours and then warmed to room temperature., Water was
added and the solution was evaporated to low bulk, then -
partitioned between ethyl acetate and water. The organic layer
was separated, the aqueous layer was extracted three times with
athyl acetate and the organic fractions were combined and dried
(NaZSOﬁ). Evaporation of the solvén: gave an oill which was
chromatographed on silica gel, using dichlorémethane/ether (9:1)
as eluant. ?he fractions containing the product were combined and
evaporated, and the residual oil was distilled to give the title
cocmpound, (3.14 g), b.p. 52-56° at 15 mm.

(ii) 2—(2,A—Difluoroohenyl)—B-methyl-3—(pyrimidin-&—yl)-l-(lH-

1,2,4-triazol-1-yl)butan-2-0l

Treatment of the product of part (i) (2.46 g) with lithium
diisopropylamide (0.02 mole) in dry tetrahvdrofuran followed by
l—(2,A-difluorophenyl)-2—(1H-l,2,ﬁ-triazol—l-yl)ethanone (4.49 )
according to the method of Example 3 gave the title compound,

(0.185 g), m.p. 126-127° (from ether).

Analysis %:-

Found: €,59.15; H,4.87; ¥,20.41;

- . R . o 2
C17H17‘,N50 requires: C,59.12; H,4.96; N,20.28.
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EXAMPLE 9

2-(2,A—Difluorophenyl)-3—(pyridazin—4fyl)-l-(lH-l,Z.4-triazol-

l-yl)butan-2-0l

1) [(CH3)2CH]2NL1, THF

2) CH,I

RENS W 3 %
\
N
(1) '

(ii)

b
4
>

—
—

1) [(CHB)ZCH]ZNLi, THF

2)

AP000104
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(i) 4-Ethylpyridazine

A solution of lithium diisopropylamide was prepared as
described in Example 1(1i) from diisopropylamine (17.9 g) and
n-butyllichivm (70.4 m1 of a 2.5 M solution in hexane) 1in dry
tetrahydrofuran (300 ml) under an atmosphere of dry nitrogen. To
this solution at -70° was added 4-methylpyridazine, dropwise with
stirring, ensuring that the temperature did not rise above -60°,
lodomethane (27.25 g) was added slowly with stirriang, the solution
was stirred at -70° for 1 hour and then allowed to warm to room
temperature., Water was added and the solution was evaporatad to
low bulk. The solution was extracted three times with
dichloromethane and the combined extracts were dried (Nazsoa) and
evaporated. The residue was chromatographed on silica gel using
ethyl acetate as eluant. The product fractions were ccmbined and
evaporated, and the residuval oil was distilled to give the title

compound, (10.% g), b.p. $5-66° at 0.1 mm.

N.M.R. (300 MHz)

S (cocly) = L.21 (<, 38, J = 7.6 Hz, CH,CH), 2.51 (q, 28, J =

7.6 Hz, g§7CH3), 7.24 (a, 1iH, Ha'“m)’ 8.97 (m, 24, H } o.p.m.

arom

18

(ii) 2-(2,4-Diflucrophenyl)-3-iovridazin-4-y1)-1-(13-1,2,4~

triazol-1l-vl)butan-2-cl

A solution of lithium diisopropylamide was prepared as
described in Example 1(i) from diisopropylamine (2.02 g) and
n—butyllithium (8.0 m1 of a 2.5 M solution in hexane) in dry
tetrahydrofuran (60 ml). To this solucion at -70° was added

4-ethylpyridazine (2.16 g), dropwise with stirring. The yellow
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solution was stirred for 0.4 hour at -70° and then a solution of
1-(2,4-difluorcphenyl)-2-(1H-1,2,4~triazol-1-yl)ethanone (4.46 g)

in dry tetrahydrofuran (20 ml) was added, keeping the temperature

below -65°. The solution was stirred for a further 1 hour-at this

temperature and then acetic acid (1l ml) was added. The solution
was allowed to warm to room temperature and diluted with water.
The mixture was extracted three times with ethyl acetate and the
combined organic extracts were washed with water and dried
(NaZSOQ). Evaporation of the solvent gave the crude product.
Further crude product was obtained by extraction of the combined
aqueous layers wicth dichloromethane. Both crops of crude product
thus obtained were ccmbined and chromatographed on silica gel.
Zlution with dichloromethane/methanol (50:1) first gave ketone
starting material. Further elution with the same solvent gave,
after combination and evaporation of appropriate fractions, the
title compound, diasterecisomeric pair A, (0.98 g), m.p. 172-174°

(from dichloromethane,/ether).

Analvsis Z:-

Found: C,57.80; H,4.57; N,21.08;
CLGHISFZNSO requires: C,538.20; H,6.56; N,21.14,

Further elution with dichloromethane/methanol (50:1) gave,
after combination and evaporaticn of appropriate fractions, the
title compound, diastereoisomeri: pair B, (1.58 g), m.p. 187-188°

(frem acetonitrile).

AP000104
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Analysis %:-
Found: C,58.00; d,4.54; N,21.05;
CléﬁlsFZNSO requires: C,58.00; H,4.56; N,21.14.

EXAMPLE 10

2-(2,4-Dichlorophenyl)-3-(pyridazin-4-v1)-1-(1H-1,2,4~triazol-

l-vl)butan-2-0l

D (CH3)2CH]2NLJ'., THF

2)
Ncp\N

Treatment of 4-ethylpvridazine (2.16 g) with lithium
diisopropylamide (0.02 mole) in dry tetrahydrofuran follcwed by
l—(Z,A—dichlorophenyl)-2-(1H-1,2,A—triazol-l-yl)ethanone (5.12 g)‘
according to the method of Example 9(ii) gave the title compound,

diastereoisomeric pair A, (1.24 g), m.p. 174-177°%;
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Analysis %:-

Found: €,52.22; H,4.12; N,19.05;

: . sg., . 2
C16H15C12N50 requires: C,52.75; H,4.15; N,19.23.

and the title compound, diastereoisomeric pair B, (1.45 g), m.p.

173-176°,

Analvsis %:-

Found: €C,52.41; d,4.08; N,18.85;

C16815C12N50 requires: C,52.75; H,4.15; N,19.23.

AP000104
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EXAMPLE 11

2—(2,A-Difluorophenyl)—3-gpyrazin-Z—yl)-l-(lH-l,Z,A—Criazol-l-

yl)butan-2-0l

3 , THF
1) [(CHB)ZCHIZNLi
2) CH
€O, CH,
F
O\J//\\[js
. :U
//N F Ny
' ~
\\q - (i) 4
o 3 ‘
F
CH,I, NaOH,
-3 ® o
(ii) [CHB(CH2)3]4N A4S0,
CiCl,, H,0
CICH,Li, THF :ﬂ
. )

(iv)

CH3
.
//N:D
Y

i
¢\
\= v

CHd

" 3
N
2
FR :D
N

0

[(cH,),cH

314

o
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(i) 1-(2,4-Difluorophenyl)-2-(pvrazin-2-yl)ethanone

A solution of lithium diisopropylamide was prepared using
n-outyllithium (20 ml of a 2.5 M solution in hexane) and
diisopropylamine (5.06 g) in dry tetrahydrofuran (100 ml) under an
atmosphere of dry nitrogen as described in Example 1(i). To this
sclution at -70° was added 2-methylpyrazine (4.70 g) and the
purple solution resulting was stirred at -70° for 0.5 hour. A
solution of methyl 2,4-difluorobenzoate (8.60 g) in dry
tetrahydrofuran (75 ml) was added over 0.5 hour and stirring was
continued at -70° for a further 0.5 hour. Acetic acid (10 ml) was
added and the temperature was allowed to rise to room temperature.
The solution was diluted with water and the pH was adjusted to 7
with sodium bicarbonate. The mixture was extracted three times
with ethyl acetate and the combined organic extracts were washed
with water and dried (NaZSOA). The solvent was evaporated and the
residue was chromatographed on silica gel. Elution with ethyl
acetate/hexane (3:7) gave, after combination and evaporatioq of
appropriate fractions, a solid which was crystallised from hexane
te give the tictle compound, (5.90 g), m.p. 107-1C8°.

Found: . C,61.50; H,2.32; N,12.02;

H2.F,N,0 requires: C,61.54; H,3.44; N,11.66.

-
C.,F
1278

AP000104
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(11) 1-(2,4-Difluorophenyl)-2-(pyrazin-2-yl)propan-l-one

A solution of sodium hydroxide (1.98 g) in water (40 ml) was
added dropwise to a stirred, ice-cooled solution of the product of
part (i) (5.80 g), iodomethane (8.79 g) and tetra-n-butylapmonium
hydrogen sulphate (8.40 g) in chloroform (40 ml). The mixture was
stirred vigorously at room temperature for 3 hours and then
diluted with water and dichloromethane. Acetic acid (3 ml) was
added and the pH of the aqueous layer was adjusted to 7 wich
sodium bicarbonate. The organic layer was separated, washed twice
with water and.dried (Nazsoa). Evaporation of the solvent ga&e
the crude product as an oil (5.57 g) which was used without
further purification (the presence of 10% of the starting material

(the product of part (i)] was indicated bv N.M.R. spectroscopy).

(iii) 2-(2,4-Difluorophenyl)-2-(l-[pvrazin-2-vl]ethvl)oxirane

n-3utyllithium (9.3 ml of a 2.5 M solution in hexane) was
added to a stirred, cooled (-70°) solution of the product of part
(ii) (5.50 g) and bromochloromethane (3.16 g) in dry
tetrahydrofuran (125 =l1) under an atmosphere of dry nitrogea, at
such a rate that the temperature did not rise above -45>. The
solution was stirred at -70° for 6 hours and then at room
temperature for 18 hours. The solutioa was diluted with water and
extracted three times with ethyl acetate. The combined crganic
extracts were washed with water and dried (NaZSOA)' Zvaporation of
the solvent gave an oil which was chromatographed on silica gel.

Elution with ethyl acetate/hexane (1:5) gave an oil (4.80 g) which
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was shown by N.M.R. spectroscopy to contain ca. 70% of the title
compound together with impurities. The product was used directly
without further purification.

(iv) 2-(2,4-Difluorophenyl)-3-(pyrazin-2-y1)-1-(1H-1,2,4-triazol-

l-yl)butan-2-0l

18-1,2,4-Triazole tetra-n-butyvlammonium salt (see
US-A-4259505) (5.45 g) was added to a stirred solution of the
product of part (iii) (2.30 g) 1in dry tetrahydrofuran (25 ml) at
room :emperatu?e and stirring was continued for 4 days. The
solvent was then evaporated and the residue was partitioned
between water and ethyl acetate. dAcetic acid (1 ml) was added and
the mixture was filtered through Avicel (Trade Mark for-a
cellulose-based filtraticn aid). The organic layer was separated,
washed three times with water and dried (NaZSOA). The solvent was
evaporated and the residue was chromatographed on silica gel. The
column was first eluted with ethvl acetate/hexane (3:2) ro Temove
impurities. Further elution with ethyl acetate/hexane 19:1) gave,
after combination and evaporation of appropriate fractions, the
ticle compound, diastereoisomeric pair &, (0.85 3), m.p. 107-109°
(from dichloromethane/hexane).
dnalysis 5:-
Found: C,57.76; H,4.44; N,21.31;

s i . g . : . 21
L16d15F2N50 requires: C,58.00; H,4.56; N,21,14,

AP000104
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Further elution with ethyl acetate/methanol (19:1) gave,
after combination and evaporation of appropriate fractions, the
title compound, diasterecisomeric pair B, (0.29 g), m.p. 133-135°

(from dichloromethane/hexane). .

Analysis %:-
Found: C,57.82; H,4.53; N,21.00;

C, . 4,.F NJO requires: C,58.00; H,4,56; N,21.14,
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EXAMPLE 12

2-(2,4-Difluorophenyl)-3-(pyridazin~-3-v1)-1-(1H-1,2,4~triazol-

l-yl)butan-2-0l

1) [(CH,),CH],NL1, THF
2 CO.CH
273
F
cH,
= F
= >
X (1)
€H,I, NaOH,
. 3 3.c
(10) (cHy(cHy) 4187 Tus0,,
CHCl,, H,0
ci,
CLCH Li, THF
N o
‘ <
FY (1ii)

F

AP000104
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(1) .1-(2,4-Difluorophenyl)-2-(pyridazin-3-vl)ethancne

Treatment of 3-methylpyridazine (4.70 g) with lithium
diisopropylamide (0.05 mole) in dry tetrahydrofuran followed by
methyl 2,4-difluorobenzoate (8.60 g) according to the method of
Example 11(1i) gave the title compound, (3.40 g), m.p. 115.5-117.5°

(from ether).
Analysis Z:-
Found: C,61.68; H,3.40; N,11.77;

ClzﬂSFzNZO requires: C,61.54; H,3.44; N,11.96.

(ii) 1-(2,5-Difluorophenvl)-2-(pvridazin-3-yl)propan-l-one

Methylation of the product of part (i) (3.30 g) with
iodomethane (5.0 g) according to the method of Example 11(i1) gave
the title compound as a gum (2.25 g) which was used directly in

the next stage.

(iii) 2-(2,4-Difluoroohenvl)-2-(1l-[{pyridazin-3-yllethyl)oxirane

Treatment of the product of part (1i) (2.0 g) with
bromochloromethane /1.15 z) and a-butyllithium (5.28 ml of a 1.6 M
solution in hexane) according to the method of Example 11(iii)
gave the title coampound as a gum (1.20 g) which was used directly

in the next stage.

ST~ ran



49

(iv) 2-(2,4-Difluorophenyl)-3-(pvridazin-3-y1)-1-(1H-1,2,4~

triazol-l-vyl)butan-2-0l

Treatment of the product of part (iii) (1.15 g) with
1H-1,2,4-¢triazole sodium salt (0.80 g) in N,N-dimethylformanide
(15 ml) according to the method of Example 1(ii), followed by
chromatography of the crude product on silica gel using
dichloromethane/methanol (50:1) as eluant, first gave, after
combination and evaporation of appropriate fractioms, the title
compound, diastereoiscmeric pair A, (0.35 g), m.p. 134-135° (from

ether).

dnalvsis %:-
Found: C,58.04; H,4.57; N,20.87;
Cléq F I 0 requires: C,58.00; H,4.56; N,21.14,
further elution with the same solvent gave, after combination
and evaporation of appropriate fractions, the title ccopound,

diastersoiscmeric pair B, as an amorphous foam (84 ng) .

N.M.R. (300 ¥Hz)

5 (CoCly) = 1.20 (4, 2H, J = 7.2 8z, CHy), 3.95 (a, 14, J = 7.2

tHz, EECHB), 4.04 and 4.91 (4, 1H, J = 14.2 Hz, CHZ), 6.18 (s, 14,

CH), 5.82 (m, 2H, H Y, 7.67 (m, 1H, H ), 7.56 (m, 24,
arcm arom
e ), 7.84 (s, 1H, H Y, 7.94 (s, 1lH, H ), 9.18 (m, 1H,
arcm ‘arom om
) p.p.m

AP000104
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EXAMPLE 13

2-(2,4-Difluorophenyl)-3-(pyrimidin-2-yl)-1-(1H-1,2,4-triazol-

1-v1l)butan-2-0l

9] [(CH3)2CH]2NL1. THF

, C0,CH,
F 0 l RA
N
F A
7z
(1) CH,I, NacH,
(i1) | (CH3(CHY 4], N
CHC1,, H,0
H
3
0 I N\\
CICH,Li, THF F N\g;;]
(iii)

easoie)

IBAD ORIGINAL
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(1) 1-(2,4-Difluorophenyl)~-2-(pyrimidin-2-yl)echanone

Treatment of 2-methylpyrimidine (8.50 g) with lithium
diisopropylamide (0.09 mole) in dry tetrahydrofuran followed by
methyl 2,4-difluorobenzoate (15.5 g) according to the method of
Example 11(i) gave the title compound (3.65 g), m.p. 86-88° (from

hexane).

dnalysis %:-
Found: C,61.67; H,3.41; N,12.01;

C,,H F,N,0 requires: C,61.54; H,3.44; N,11.96.
1278722 _

(ii) l—(Z,Q-Difluoroohenyl)—2-(pyrimidin-2-V1)prooan-l-one

Methylation of the product of part (1) (3.50 g) with
iodomethane (5.32 g) according to the method of Example 11(ii)

gave the title compound (3.30 g), m.p. 118-119°.

Analysis %:-
Found: C,63.17; H,4.18; ¥,11.02;

C13H1OF7NAO requires: C,52.90; H,4.06; ¥,11.29. -

(1ii) 2-(

(%)

,Q-Difluoroohenyl)-Z-(L-(pyrimidin-Z—VI§ethyl}oxirane

Treatment of the product of part (ii) (3.10 g) with
chloromethyllichium (prepared from Sromochloromethane (1.78 g) and
a 1.6 M solution of n-butyllithium in hexane (8.20 ml)) accordiag
to the method of Example 11(iii) gave the title compound as a gum

(2.25 g), which was used directly in the next scage.

BAD ORIGINAL @
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(iv) 2-(2,4-Difluorophenvl)-3-(pvrimidin-2-yl)-1-(1H-1,2,64~

triazol-l-yl)butan-2-ol

Treatment of the product of part (iii) (0.80 g) with
1H-1,2,4-triazole, sodium salt (0.82 g) in N,N-dimethylformamide
according to the method orf Example 12(iv), followed by
chromatography of the crude product onvsilica gel using ethyl
acetate as eluant, first gave, after combinationAand evaporation
of appropriate fractions, the title compound, diastereoisomeric

pair A, (0.26 g), m.p. 193-195° (from dichloromethane/ether).

dnalysis %:-
Found: C,57.50; H,4.57; N,21.03;
5 . 3 . ¥ S . 1
C16H15F2NSO requires: C,58.00; H,4.56; N,21.14,
Further elution with ethyl acetate/methanol (20:1) gave,
after combination and evaporation of appropriate fractions, the
title compound, diastereoisomeric pair B, (0.055 g), m.p. 104-1C6°

(from ether).

Analysis %:-
Found: C,57.27; H,4.37; N,20.55;

CléﬁlSFZNSO requires: | C,58.00; H,4.56; N,21.14,
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EXAMPLE 14

2-(2,4-Difluorophenyl)-3-(pyridin-3-vy1)-1-(1H-1,2,4-triazol-

l-yl)butan-2-o0l

1 [(ca3)ZCH)2NL1. THF

2) CO,CH, \\1I:ji§
-
=
[:/\tﬂ//~\\cozczas E;::rf
Ny
|
F

F
3) «.HCL//A\
;.
(1)
CH,I, NaOH,
(1) | [CH3(CH50,
CHCl,, H,0
%
0
f
fCH3)2S=CH2
(ii1)

(1) 1-(2,4-Difluorophenyl)-2-(pyridin-3-vl)ethanone

A solution of lithium diisopropylamide was prepared using
n-butyllithium (66 ml of a 1.6 M solution in hexane) and
diisopropylamine (10.8 g) in dry tetrahydrofuran (200 ml) under an
atmosphere of dry nitrogen as described in Example 1({i). Ethyl
3-pyridylacetate was added dropwise to this solution at -70°. The

thick mixture was stirred at -70° for 0.25 hour and then a

N®so 9,
4

AP000104
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solution of methyl 2,4-difluorobenzoate (18.36 g) in dry
tetrahydrofuran (100 ml) was added over 0.05 hour. The cooling
btath was removed and the mixture was stirred at room temperature
for 5 hours. Acetic acid (12 ml) was added and the mixture was
diluted with water and ethyl acetate. The organic layer was
separated, dried (Nazsoa) and evaporated to give an oil which was
heated under reflux in concentrated hydrochloric acid (40 ml) for
5 hours. The solution was evaporated, the residue was dissolved
in water and concentrated ammonia solution was added to ca. pH7.
The mixture was extracted twice with ethyl acetate and the
combined extracts were washed with brine and dried (NaZSOA).
Evaporation of the solvent gave an oil which was chromatographed
on silica gel. Elution with dichloromethane/ethyl acet;te (70:30)
gave the title compound as an o1l (6.98 g) which was used directly

in the next stage.

(i1) 1-(2,4-Diflucrophenyl)-2~(pvridin-3-yl)propan-l-one

Methylation of the product of part (i) (5.0 g) with
iodomethane (7.50 g) according to the method of Example 11(ii)
gave the title compound as an oil (3.90 g) which was used directly

in the next stage.

(iii) 2-(2,4-Di”luorophenyl)-2-[{1-(pvridin-3-vl)ethvlloxirane

A solution of dimethylsulphoxonium methvlide (36.5 ml of a
0.6 M solution in tetrahydrofuran) was added dropwise to a stirred
solution of the product of part (1i) (4.36 g) in tetrahydrofuran .
(35 ml) at -20°., The solution was allowed tc warm to room
temperature and stirring was continued for 18 hours and then

diluted with water. The mixture.was extracted with ethyl acetate

BAD ORIGINAL g
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and the combined extracts were dried (NaZSOA). Evaporation of the
solvent gave the title compound as an oil (4.50 g) which was used

directly in the next stage.

(iv) 2-(2,4-Difluorophenyl)-3-(pyridin-3-y1)-1-(1H-1,2, 4~

triazol-l-yl)butan-2-o0l

Treatment of the product of part (iii) (4.30 g) with
lH-1,2,4-triazole, sodium salt (3.0 g) in N,N-dimechylformamide
(50 ml) according to the method of Example 1(ii), followed by
chromatography- of the crude product on silica gel using ethyl
acetate as eluant, first gave, after combination and evaporation
of appropriate fractions, the title compound, diasterecisomeric

-

pair A, (1.13 g), m.p. 113-114° (from ether).

Analvsis %:-
D —

Found: C,62.10; H,4.90; N,16.96;
Cl7H’6F’NLO requires: C,61.81; 4,4.88; N,16.96.

Turther elution with ethyl acetate/mechanol (20:1) gave,
after combination and evaporation of appropriate fractions, the
title compound, diastereoisomeric pair 3, (1.25 g), m.p. 115-116°

(from etter).

Analysis %:-
Found: C,61.92; H,4,95; N,16.37;

C17516F2N40 requires: C,61.81; H,4.88; N,16.96. ¢

AP0OO010 4
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EXAMPLE 15

2-(2,4-Difluorophenyl)-3-(2-cvanopyridin-4-v1)-1-(1H-1,2,4~

triazol-i-yl)butan-2-0l

1) (CHj),Ncocl
1) 1 (CHy) 4S1CN

on CHy

AN N

NZ= N
i [T

g

(i) 2-(2,3-Difluoropheavl)-3-(l-oxidopvridin-4-v1)-1-(18-1,2, 4~

triazol-l-yl)butan-2-o0l

A solution of 2-(l,4-difiuoropnenyl)-3-(pyridin-é4=-yl)-1-
(1H-1,2,4-triazol-1-v1l)butan-2-ol (diastareoisomeric pair B from
Zxample 2) (20.0 3) and 85% w/w 3-chloroperoxybenzoic a:id (12.3
3) in dichloromethane (250 ml) was stirred at room temparature for
18 hours. TFurther 3-chloroperoxybenzoic acid (2.50 g) was then
added and stirriag was continued for 24 hours. The solution was
evaporated and the residue was dissolved in ether. A solid formed
on standing which was filtered off and chromatographed om silica

gel. Elution with dichloromethane/
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methanol/0.88 ammonia solution (100:4:0.5) gave the title compound

as a solid, (20.0 g), m.p. 195-198°,

(ii) 2—(2.&-Difluorophenz})—3-(2-cyanqpvridin—6—yl)-l-(lH:

1,2,4-triazol-1-yl)butan-2-0l

A mixture of the product of part (1) (20.0 g) and
¥,N-dimethylcarbamoyl chloride (6.80 g) in dichloromethane (250
ml) was stirred at room temperature for 2.5 days, giving a clear
solution. Trimethylsilyl cyanide (5.35 g) was added and stirring
was continued for a further 48 hours. Additional quantities of
N,N-dimethylcarbamovl chloride (1.30-3) and trimethylsilyl cyanide
(1.30 g) were then added and the solution was stirred for a
further 36 hours. The reaction was then washed succeséively with
10% potassium carbonate solution, brine and then dried (MgSOa).
Evaporation of the solvent gave a solid which was stirred with

ether and filtered to give the title compound, (19.2 g), m.p.

138-189°.

Analysis %:=

Found: C,60.89; H,4.24; N,19.44;
~ vy - v - ¢ 0 . . - ’ ~g . -
blSnLS'ZNSO requires: C,60.84; K,4.25; N,19.71.

AP000104

1
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EXAMPLE 16

2-(2,4-Difluorophenyl)-3-(6-cyanopyridin-2-y1)-1-(1H-1,2,4-

triazol-l-yl)butan-2-0l

v

!
| (CHy),Ncocl,
(i1) | (CH,),SicN

(i) 2-(2,4-Difluorophenyl)-3-(l-oxidopvridin-2-yl)-1-(1H-

1,2,a=triazcl-l-vl)butan-2-0l

A solution of 2-(2,4-difluorophenyl)-3-(pyridin-2-yl)-1-
(18-1,2,4~triazol-1l-vl)butan-2-0l (diastereoisomeric pair B from
Ixample 1) (1.60 g) and 35% w/w 3-chloroperoxybenzoic acid
{1.50 g) in dichloromethane (10 ml) was stirred act room
temperature for 36 hours and then worked up as described in
Example 15(i) to give the title compound, (0.92 g), m.p. 159-150°.
Analvsis X:-

Found: C,539.27; H,4.96; N,16.58; ;

o . LS« 5
C17H16F2N602 requires: C,58.96; H,4.45; N,15.47.
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(ii) .2-(2,4-Difluorophenyl)-3-(h-cyanopyridin-2-v1)-1-(1H~

1,2,4-triazol-1-v1l)butan-2-ol

A mixture of the product of part (i) (0.90 g), N,N-dimethyl-~
carbamoyl chloride (0.80 g) and trimethylsilyl cyanide (0:80 g) in
dichloromethane (10 ml) was stirred at room temperature for 7 days
and the resulting solution was evaporated. The residue was
treated with SN hydrochloric acid (10 ml) and the mixture was
agitated in an ultrasonic bath for 0.05 hour to give a clear
solution. A solid formed on standing which was filtered off,
washed with acetone followed by ether, and dried to give the title
compound as the hydrochloride salt, (0.28 g), m.p. 219° (with

decomposition).

Analysis Z2:-

Found: C,55.19; H,4,10; N,18.00;

Cy 8, (F,N

i : 5.18; #,4,12; N,17.87.
18915%, 5O.HCl requires: C,55.18; H,4.12; N,17.87

The acidic filtrate was basified (ca. pH8) with 0.38 ammonia
solution and the solution was extracted with dichloromethane. The
crganic extract was dried (MgSO;) and evaporated. The residue was
triturated with ether and filtered to give the title compound as

the free base, (2.13 2), m.p. 144-146".

Analvsis &%:=-

Found: C,60.84; H,4.25; N,19.71;

C18H15F2N50 requires: C,50.48; H,4.17; ¥,19,90, .

AP000104
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EXAMPLE 17

2-(2,4-Difluorophenyl)-3-(2-cvanopyridin-3-y1)-1-(1H-1,2,4~

triazol-l-vl)butan-2-0l and 2-(2,4-difluorophenyl)-3-{2-

cvanopvridin-5-v1)-1-(lH-1,2,4~triazol-1-yl)butan-2-0l

Cr
H
v

F
iy (CHB)ZNCOCl
2) (CH3)3SiCN

CH, CY ou CH;
OH
A Xy NZN : SN
T - —¢ LU
k==N QL\\;éJ N : F = N
¢4$\§/f Z
o 1
~. =
’ 4

(i) 2-(2,4-Difluorophenyl)-3-(l-oxidopvridin-3-v1)-1-(1H- °

1,2,4-triazol-1l-v.)butan-2-ol

A solution of 2-(2,4-difluvcoropnenyl)-3-(pyridin-3~-v1)-1-
(1H-1,2,5-triazol--1-vl)butan-2-0l (diastereoisomeric pair B from
Exanple 14) (1.00 g} and 85% w/w 3~chloroperoxvbenzoic acid (1.30
g) in dichloromethane (20 ml) was stirred at room temperature for
18 hours and then evaporated. The residue was stirred with ether
and the solid was filtered off and dried to give the title .

compound (0.93 g), m.p. 190-193°.
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(ii) 2-(2,&-Difluorophenyl)-3—(2-cyanooyridin-3—yl)-l-

(1H-1,2,4-triazol-yl)butan-2-0l and 2-(2,4-difluorophenvl)-3-(2-

¢vanopvridin-5-v1)-1-(1H~-1,2,4-triazol-1-v1)butan-2-ol

A mixture of the product of part (i) (0.93 g) and
N,N-dimethylcarbamoyl chloride (0.40 g8) 1in dichloromethane (10 ml)
was stirred at room temperature overnight. Trimethylsilyl cyanide
(0.40 g) was added and stirring was continued for a further %0
fours. The solution was washed with 10% sodium carbonate solution
and the aqueous laver was separated and washed with

ichloromethame. The organic layers were combined, dried (MgSOQ)
and evaporated. The residue was chromatographed on silica gel
using hexane/isopropanol (4:1) as eluant to give 2-(2,4-
difluorophenyl)—B—(2-cyanopyridin—5—yl)-l—(1H—l,2,A-trigzol-

l-yl)butan-2-0l, (0.18 g), m.p. 136-141°,

Analvsis %:-
Tound: C,60.89; 4,4.59; N,19.47

) i roes . 4.25: N 7
L18N15.2NSO requires: C,60.84; H,4.25; N,19.71.

N.M.R. (30C vHz)

~
> (coce

-

3 = BL7 (4, 3H, I = 7.1 Hz, CHY), 3047 (o, 1H, J = 7.0

iz, EﬁpHB), 3.81 and %.85 (d, 1H, J = 13.8 Hz, CH,), 5.19 (s, lH,
SH), 6.81 (m, 2H, H ), 7.47 (w, 14, H ), 7.75 (d, 1H, j =
arom arom

3 Hz, pyridine H-3), 7.76 and 7.79 (s, lH, triazole H), 8.10 (m,

1H, pyridine H-4), 8.80 (d, 1H, J = 1.8 iz, pyridine H-6) p.p.a.

AP000104
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_Further elution with the same solvent mixture gave, after
combination and evaporation of appropriate fractions, 2-(2,4-
difluorophenyl)-3-(2-cyanopyridin-3-yl)-1-(1H-1,2,4-triazol-

l-yl)butan-2-0l (0.23 g), m.p. 180-182°.

Analysis %:-
Found: C,60.85; H,4.33; N,19.51;

CISHIS:ZNSO requires: C,60.84; H,4,25; N,19.71.

N.M.R. (300 MHz)

& (cbCly) = 1.17 (¢, 3, J = 7.0 Hz, CH,), 3.32 and 5.17 (d, LH,

J = 13.8 Hz, CH,), 4.05 (g, 1H, J = 7.0 Hz, CHcH,), 5.21 (s, lH,

OH), 6.82 (m, 24, H Y, 7.45 (m, 1H, H ), 7.60 (=, 14,
aronm arom

pyridine H-5), 7.76 and 7.83 (s, 1lH, triazole d), 8.32 (m, 1H,

pyridine H-4), 3.58 (m, lH, pvridine H-6) p.p.m.
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EXAMPLE 18

2-(2,4-Difluorophenyl) -3~-(2-cyanopyrimidin-4-y1)-1-(1H=1,2, 4~

triazol-l-vl)butan-2-0l and 2-(2,4-difluorophenyl)=-3-(6-cyano-

pvrimidin-4-y1)-1-(1H-1,2,4-triazol-1l-yl)butan-2-0l

o “H3 .
_ N
‘ g\\‘? (i)

1) (CH3)2NCOC1
2) (CH3)3SiCN

(1) 2-(2,4-Difluorophenyl)-3-(l-oxidopyrimidin-4-v1)-1-(14-

l,2,4=triazol-1-v1l)butan-2-0l

7

A solution of 2-(2,3-difluorophenyl)-3-(pyrimidin-4-vl)-1~
(1H-1,2,4-triazol-1-v1l)butan~-2-0l (diastereoisomeric pair B from
Example 3) (3.31 g) and 85% w/w 3-€hloroperoxybenzoi: acid (2.03
g) in dichloromethane (20 ml) was stirred at room temperature for
48 hours. An additional 2.03 g of 852 w/w 3-chloroperoxyvbenzoic
acid was added and stirring was continued for a further 18 hours..
work up as described in Example 15(1) gave the title compound,

(0.80 g), m.p. 157-160°.

AP000104
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(11) 2-(2,4-Difluorophenyl)-3-(2-cyanopyrimidin=-4-y1)-1-(1H~-

1,2,4-triazol-1-yl)butan-2-0l and 2-(2,4-difluorophenyl)-3-(6-

cyanopyrimidin-4-yl)-1-(1H-1,2,4-triazol-1l-y1l)butan-2-0l

A mixture of the product of part (i) (0.80 g) and
N,N-dimethylcarbamoyl chloride (0.50 g) in dichloromethane (10 ml)
was stirred at room temperature for 2 hours. Trimethylsilyl
cyanide (0.50 g) was added and stirring was continued for a
further 6 days. The solution was evaporated and the residue was
chromatographed on silica gel. Elution with dichloromethane/
methanol (100:1) gave a product which was rechromatogranhed on
silica gel. Elution was commenced with ether and the polarity of
the eluant was gradually increased by the addition of up to 6% (by
volume) of methanol. Combination and evaporaticm of tke inicial
product-containing fractions gave 2-(2,4-difluorophenyl)-3-(6-
¢yanopyrimidin-4-yl)-1-(1H-1,2,4-triazol-1-yl)butan-2-0l, (30 ng),

z.p. 148-149°,

N.M.R. (300 ¥Hz)

5 (COCLy) = 1.16 (4, 3H, J = 7.17 4z, CH,), 3.77 (q, 1H, J = 7.17
Hz, CHCH,), 4.09 and 5.88 (d, 1¥, J = 14.15 Hz, CH,), 5.74 (s, 14,
b ) 2
OH), 6.35 (m, 2H, 3 ), 7.55 (m, 18, H ___ ), 7.69 and 7.87 (s,
arom arom
1H, triazole H), 7.89 (d, 1B, J = 1 Hz, pyrimidine 4-3), 9.24 (d,

l1H, J = lHz, pyrimidine H-2) p.p.a.
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Further elution gave, after combination and evaporation of
appropriate fractions, 2-(2,4-difluorophenyl)-3-(2-cyanopyrimidin-
4-yl)-1-(1H-1,2,4~triazol~1-yl)butan-2-0l, (203 mg), =.p.
155-157°.

Analysis Z:-
Found: C,57.30; H,3.96; N,23.59;

’

Cl7H14F2N60 requires: C,57.36; H,3.97; N,23.36.

N.M.R. (300 MH2)

§ (eoc1) = 1.17 (4, 3, 1= 7.16 e, CHy), 3.73 (q, 1E, J = 7.16

Hz, E§§H3), 3.99 and 4.99 (d, 14, J = 14.2 Hz, CHZ), 5.39 (s, lH,

OH), 6.82 (m, 2H, H Yy, 7.51 (m, 1lH, H Yy 7.71 and 7.88 (s,
arom arom

1H, triazole H), 7.77 (d, 1H, J = 5.3 Hz, pyrimidine H-5), 8.84

(d, 1H, J = 5.3 Hz, pyrimidine H-6) p.p.m.
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EXAMPLE 19

2-(2,A-Difluoropheqyl)—3-(2-ethoxycarbonylaminopyridin-d-yl)-l-

(1H-1,2,4-triazol-1-y1l)butan-2-01l

o “F3

yﬁf\\) XN CH,OH/HC1

— —
(1)

F
(ii)l'Nzﬁa.HZO/'PrCH

g “H3
N AVHEO, €, N¢¢\7 - CONHNH,
1) HNO, \—=§ , A
2) C,H OH
(iii)

) —

(i) 2-(2,i-Difluorophenyl)—3—(2~mechoxycarbonylpyridin-&-yl)-

1-(id-1,2,45-triazol-1l-v1l)butan-2-0ol

A suspension of 2—(2,ﬁ—difluorophenyl)—3—(2-cyanopyridin-
4-yl)-1-(1H-1,2,4-triazol-1-vl)butan-2-0l (see Example 15) (5.0 g)
in nethanol (50 @) was saturated with gaseous hydrogen chloride,
heated under reflux for 2 hcurs and then allowed to stand at room
temperature for 18 hours. The solution was evaporated and the

residue basified with dilute sodium bicarbcnaca solution. The .
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mixture was extracted several times with dichloromethane and the
combined extracts were dried (MgSOA) and evaporated.
Crystallisation of the residue from methyl acetate gave the title

compound, (4.90 g), m.p. 182-183°,

(ii) 4-(3-(2,4-Difluorophenyl)-3-hydroxy-4-(1H~1,2,4-triazol-1~

y1)but-2-yllpyridine-2-carboxylic acid hydrazide

A solution of the product of part (i) (3.80 g) and hydrazine
hydrate (6.0 ml) in isopropanol (20 ml) was heated under reflux
for 2.5 hours and then evaporated. Water was added to the rasidue
and the mixture was extracted several times with dichloromethane.
The combined extracts were washed wikh brine and dried (MgSOa).
Evaporation of the solvent gave the title compound (3:30 g) as an

amorphous foam which was used directly in the next stage.

(iii) 2-(2,4-Difluorophenyl)-3-(2-ethoxycarbonvlaminopyridin-

4-v1)-1-(18-1,2 ,4~triazol-1l-v]l)butan-2-0l

The product of part (ii) (1.40 g) was dissolved in 6N
nvdrochloric acid and the solution was cooled to 0°. A solution
of sodium nitrite (0.276 g) in water (2 ml) was added dropwise
with scirring, and stirring was continued for 1 hour. The
solution »as then basified with sodium bicarbonate solution and
the resulting mixture was extracted several times with
dichloromethane. The combined organic extracts were dried (XgSOA)
and evaporated. The residue was dissolved in ethamol (50 ml) and
the solution was heated under reflux for 2.5 hours and then .

evaporated. The residue was crystallised from ether to give the

title compound, (1.12 g), m.p. 177-179°.
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dnalysis Z:-
Found: C,57.90; H,5.25; N,16.81;
C20H21F2N503 requires: C,57.55; H,5.07; N,16.78.
EXAMPLE 20

3-(2-Aminopyridin-4-y1)-2-(2,4-difluorophenyl)-1-(1H-1,2,4~

triazel-l-yl)butan-2-ol

A solution of the product of Example 19 (0.80 g) in athancl

(30 ol) ccntaining 407 sodium hydroxide solutiom (2.0 ml) was
heated under reflux for 2 hours and then evaporated. Water was
added to the residue and the mixturas was extracted several times
with echvl acetate. The combined organic extracts were dried
(MgSO&) and evaporated to give a gum. The gum was dissolved in
ather and the title compound, (0.45 g), crystallised on standiag,

m.p. 182-185°.

Analysis %2:- , ¢
Found: C,59.34; H,5.03; N,19.92;
C17H17F2N50 requires: C{59.13; H,4.96; N,20.28.
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EXAMPLE 21

2—(2,&—Difluorophenyl)-B-(2—ethoxvcarbonylaminopvridin-S—yl)~l-

(1-1,2,4-triazol-1-yl)butan-2-0l

ci, 1) &vo,

N OH Ny 2} C,H OH

\=v (1i1)
NHCO,C, 4.

Lo}

(1) 2-(2,A-Difluoroohenyl)—3-(E-mechoxycarbonvl:yridin-S—yl)-l—

(1H-1,2,4-triazol-1-v1l)butan-2-ol

Treatment of 2-(2,4~difluorophenyl)-3-(2-cvanopyridin=5-
yl)-1-(1H-1,2,4~triazol-1-v1)sutan-2-0l (see Example 17) (1.0 g)
with methanol (20 =l) in the presence of hvdrogen chloride
according to the mechod of Example 19(i) gave the title compound

as a gum, (0.75 g), which was used directlvy in the next step.

CONHNH2
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(11) 5-([3-(2,4-Difluorophenyl)-3-hydroxy-4-(14-1,2,4-triazol-1~

yl) ]but-2-yl)pyridine-2-carboxylic acid hydrazide

Treatment of the product of part (1), (0.75 g), with
hydrazine hydrate (2.0 ml) in isopropanol (10 ml) according to the
method of Example 19(ii) gave the title compound, (0.36 g), as an

amorphous foam which was used directly in the next stage.

(111) 2-(2,4-Difluorophenvl)~-3-(2-ethoxvcarbonylaminopyridin-5-

yl)-1-(1H-1,2,4-triazol-1l-yl)butan-2~-ol

Treatment of the product of part (ii) (0.36 g) with nitrous
acid followed by heating the resulting azide intermediate in
.ethanol according to the method of Example 19(iii) gave a crude
product which was chromatographed on silica gel. Elution with
ethyl acetate gave, after combination and evaporation of
appropriate fractions, a solid which was crystallised from ethyl

acetate/ether to give the title compound, (0.12 g), m.p. 167-168°.

Analysis %:-
Found: C,57.81; ¥,5.00; N,16.46:

~ w O3 . 4 SN M by 7. N
“20“21‘2N303 requires: C,57.533; 4,5.07; ¥,16.78.

. EXAMPLE 22

3-(2-Aminopyridin-5-v1)-2-(2,4-difluorophenyl)-1-(1H-1,2,4-

triazol-l-vl)butan-2-0l

NHCOZCZH5

KOH/iPrOH

\
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A solution of the product of Example 21 (70 mg) in
isopropanol (4 ml) containing 50% aqueous potassium hydroxide (4
drops) was heated under reflux for 4 hours and then evaporated.
Water was added to the residue and the amixture was extracged
several times with ethyl acetate. The combined organic extracts

were washed with water and dried (Mgso&). Evaporation of the

solvent gave the title compound as an amorphous foam, (49 mg).

N.M.R. (300 MHz)

S (CdCly) = 1.06 (d, 38, J = 7.12 Hz, CH,), 3.23 (q, 1H, J = 7.12
Hz, CHCH,), 3.93 and 4.77 (d, 1H, J = 14.2 Hz, CH,), 4.63 (broad
s, 2H, NHZ), 6.54 (d, 1H, J = 8.5 Hz, pvridine H-3), 6.75 (m, 2H,

/ . w_
5 orog)® 1+%5 (m, 1H, H arom)* S&+ 7-70 (m, lH, pyridine H-4),

-

.71 and 7.76 (s, 1H, triazole H), 8.04 (s, 1lH, pyridine H-6)

p.p.m.

AP00O 104
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EXAMPLE 23

(-)-(2R,38)-2-(2,4-Difluorophenyl)-3~(pyrimidin-4-y1)-1-(1H-

1,2,4-triazol-1-yl)butan~-2-01

C o N
cI AcO m/j\/c'g AcO
N F AcONa F -9

AcOH
(1)

(i)

ca. 4:1 mixture of

12s,3R)/(2R,35):(25,3S)/(2R, 3R)
diastereoisomeric pairs of
enantiomers.

NaOH,/CH. OH (2S,3R)/(2R,3S) enantiomeric

4%””45,_,——”’ pair separated
(iii)

» Pyridine, CH;Cl,

(15,3R)/(IR,38)
enantiomeric pair

CF3 _N(S)
CH,
o HO :_H N ]
07 "o R
S RN
; Y
Resalneq F
agsoiution .

of enantiomers

NaOH/CH3OH

1) MeSO,CIEINPY,
THF/-20° C

2) %, C0, /DMF

b
7

(v)
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(1) 2-Acetoxy-2',4'-difluoroacetophenone

A'solution of 2-chloro-2',4'-difluoroacetophenone (19.0 g)
and anhydrous sodium acetate (16.4 g) 1in acetic acid (50 ml) was
heated under reflux for 4 hours and then evaporated. The residue
was partiticned between ethyl acetate and water. The organic
layer was separated, washed with sodium bicarbonate solution and
dried (Nazsoa). Evaporation of the solvent gave an o0il which was
triturated with hexane. The resulting solid was filtered off,

washed with hexane and dried to give the title compound, (16.2 g),

m.p. 54-36°,

(i1) (#)-(2R,38) and (2S,3R)-1l-Acetoxy-2-(2,4-difluorophenyl)-3-

(pvrimidin-4-v1l)butan-2-0l -

A solution of diisopropylamine (30.3 g) in dry
tetrahydrofuran (400 @l) was treated successively with
a-butyllithiuvm (188 ml of a 1.6 M solution in hexane) followed bv
d-echylpyrimidine (32.4 g) accecrding to the method of Example 3.
A solution of the product of part (i) (64.0 g) in dry
tetrahvdrofuran (400 ml) was added with stirring over 0.58 hour at
=40 to -30°. Acetic acid (30 ml) was then added and the solution
was allowed to reach room temperature. Zther (1000 ml) and water
(1000 ml) were zdded and the gixture was snhaken. The organic
layer was separated, washed with brine and dried (MgSOA). The
solvent was evaporated and the residue was chromatographed on
silica gel. Elution with ether/hexane (1l:4) gave starting ketone

initially. Further elution with ether/hexane (1:1), gradually

AP000104
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decreasing the proportion of hexane until neat ether was being
used, gave a semi-solid consisting of a (*)-enantiomeric mixture
of the title compounds together with the (2R,3R)- and
(25,38)-diastereoisomeric pair of enantiomers. Ether was ;dded
until a clear solution was obtained and then hexane (202 by
volume) was added. The mixture was cooled and the resulting solid
was filtered off, washed with hexane and dried to give the
(£)-enantiomeric mixture of the title compounds, (23.3 g), m.p.

102-103.5°.
Analvsis %:-
Found: C,59.68; ¥,5.09; N,8.55;

C16H16F2N203 requires: €,59.62; H,5.00; N,8.69.

(iii) (£)-(2R,3S) and (2S,3R)-2-(2,4-Difluorophenyl)-3-

(pyrimidin-4-vl)butan-1,2-diol

2N Sodium hydroxide solution (40 ml) was added with stirring
over 0.25 hour to a solution of the product of part (ii) (23.3 g)
in mechanol (80 ml) and stirring was continued for a further 0.25
aqcur. water (130 ml) was added and the mixture was ccoled. T~he
solid was filtered off, washed with water and dried to give the

title compcunds, (17.4 g), m.p. 148.5-150.5".

Analysis %:-
Found: €,59.80; H,5.09; N,10.12;

C F,N,0, requires: Cc,60.00; #,5.04; N,10.00. .

14814 F2¥,0,
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(1v) (~)-(2R,3S)-2-(2,4-Difluorophenyl)-3-(pvrimidin-4-vl)butan-

1,2-diol

(S)=-N-(Trifluoroacetyl)prolyl chloride (72 ml of 1.0 ¥
solution in dichloromethane) was added dropwise over 0.5 gour to
an ice-cooled solution of the product of part (iii) (16.7 g) and
pyridine (8.7 =ml) in dry dichloromethane (50 ml). The solution
was stirred for 0.5 hour and then the dichloromethane was
evaporated. Ethyl acetate and water were added and the mixture
was acidified to pH3 with 2N hydrochloric acid. The organic layer
was separated, washed successively with 0.1 N hydrochloric acid

and water, then dried (Na 505). The solvent was evaporated and

2

the residue was chromatographed on silica gel. The column was
eluted with hexane/ether/diethylamine (65:30:5) and th; initial
product-containing fractions were combined and evaporated. The
residue was crystallised from diisopropyl ether to give the
(S)-N-(trifluoroacetyl)prolyl ester of the title (2R,3S)-
2nantiomer, (4.78 g), a.p. 91-92.5°.

Further elution of the column gave €ractions containing a
nixture of both the (2R,3S8)- and (2S5,3R)-enantiomers as théir
(S)-N-(trifluorcacetyl)prolyl esters. The appropriate fractions
were combined and evaporated, and this residue was combined wi:h
the residue obtained by evaporation of the mother liquers from the
crystallisation above. The cowbined mixture was dissolied in a
litcle diisopropyl ether, the solution was seeded with a crystal
of the pure (2R,3S)-product and cooled for 4 hours. Filtration
afforded a further 1.90 g of the pure (2R,3S)-enantiomer as the

(S)-N-(trifluorocacetyl)prolyl ester.

APO0O00 104
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. The absolute stereochemistry of this product was confirmed by
X-ray crystallography.

The above ester of the title compound (6.0 g) was dissolved
in methanol (28 ml) and 2N sodium hydroxide solution (14 'ml) was
added. After 0.25 hour, water (100 ml) was added and the mixture
was cooled in ice for 1 hour. The solid was filtered off, washed
with water and dried to give the title compound, (2.50 g), m.p.

147.5-148.5°,

Analysis %:~ .

Found: €,59.94; H.5.16; ¥,9.97:
C i H -'9-4;~l--
“thlAFZNZOZ requires C,60.00; H,5.0 N,10.00

(v) (—)—(2R,3S)-2—(2,4-Difluorophenyl)-3-(pyrimidin-6—yl)—l-

(lH-l,2,A—triazol-l—yl)butan-Z—ol

Methanesulphonvl chloride (1.15 g) was added to a stirred
solution of cﬁe product of part (iv) (2.35 g) and
diisopropylethylamine {2.38 g) in drv tetrahvdrofuran (30 =l) at
-10 to -20° under an atmosphere of dry nitrogen. The solution was
stirred at the same temperature for 1 hour and then anhydrous

potassium cardorate (7.0 g) and dry N,N-dimethvlformamide (25 a1}

/

were added. The mixture was stirred at room temperature for 1.5
hours and then partitioned between water and ather. The organic
layer was separatad, washed with water and dried (Nazsoa).
Evaporation of the solvent gave an oil which was immediately
dissolved in methancl (30 ml). 1H-1,2,4-Triazole (6.0 g) and .

anhydrous potassium carbonate (6.0 g) were added and the mixture
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was heated at 60° with stirring for 40 hours, then evaporated,
The residue was partitioned between ethyl acetate/ether (1:1) and
water, the organic layer was separated and washed with water, then
dried (NaZSOA). The solvent was evaporated and the residu; was
chromatographed on silica gel. 1Initial elution with ethyl acetate
gave impurity-containing fractions, and subsequent further elution
with athyl acetate/methancl (20:1) gave, after combination and
evaporation of appropriate fractions, the title compound,

(0.87 ), m.p. 55-58°, [o¢ 12> -65.1° (0.55% in methanol).

N.M.R. (300 MHz)

g; (CDClB) = 1.13 (d, 34, J = 7.12 4z, CHB)’ 3.68 (q, 14, J =7.12
Hz, CHCH3), 4.16 and 4.78 (d, 1H, J = 14.1 Hz, CH,), 6.60 (s, 1H,
_— &
OH), 6.82 (m, 24, d arom), 7.44 (d, 1H, J = 5.0 Hz, pyrimidine
d-3), 7.57 (m, 14, H ), 7.61 and 7.96 (s, 1H, triazole ¥),
arom

8.77 (d, 14, J = 5.0 Hz, pyrimidine H4-6), 9.17 (s, !H, pyrimidine

£-2) p.p.m.

[t is believed that where diastereoisomeric pair 3 is
isolated in the above Zxamples, that it is a mixture o7 the

t2R,3S8) and (25,3R) diastereoisomers.
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L. A compound of the formula:-

N N Het --= (1)

or a pharmaceutically acceptable salt thereof,
wherein R is .phenyl optionally substituted by 1 to 3
substituents each independently selected from halo and

LF3;

Rl is C,-C, alkyl;
J A
Rz is H or Cl-CA alkyl; and

1

"Het", which is attached to the adjacent carbon atom by

a ring carbon atom, is selectad from pyridinyl,

pyridazinyl, pyrimidinyl, pvrazinyl and triazinyl,

ftyy t

det” Seing optionally substituted by C1-C4 alkvl,

€,-C, alkoxy, halo, CF,, CN, YO., NH,, -NH(C,-C,
1 74 3 2 2 1 74

alkxanoyl) or 'NHCOZ(Cl'Ca alzxvl).

~

2. A compound oI the formula (1) as claimed in claim i
wherein "Het" is selec:ed frow pyridinvl, oyridazinyl,
pyrimidinyl, pyrazinvl and triazinvl, "Hect" being optionally
substitutad by Cl—CL aikvl, Cl—C.,4 alxoxy, halo, CFB’ NOE’ NHz or

—NH(CI-C& alkanovl).

'BAD ORIGINAL
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17. The use of a compound of the formula (I), or of a

pharmaceutically acceptable salt or composition thereof, as

claimed in any one of claims 1 to 14 and 15 respectively, for the

manufacture of an antifungal agent,

18. A compound of the formula:-

1 R2
c\ v Rl RZ
Hetl'“
, : OH ,
1
R ’ Het
R
(Iv) (V1)
Rl 1 C 1
3 ( 1'Ca alxyl)
Hetl or
N O 1 £
R l Jet™
R
(%) (x)
5 .

wherein R, Rl and R~ are as defined in claim I; 'Y
pvridinyl, pyvridazinvl, pyrimidiayl, ovrazinvl or
"Het ™" being optionallv substituced by C‘,l—C,4 alkyl, C,-C, alkoxv,
nalo, C?3, CN or NO:; and Y Iis a2 leaving group.

19. A compound of the formula (VI) as claimed in claim 18

wherein Vv Is chloro, bromo or C.-C, alkanesulpohonvloxv.
-4 L : i

AP0O00104
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PROCESS CLAIM

20 A process fcr the preparation of a compound of th

forzula: -

or a pharmaceutically acceptable salt thereof,

wherein R is phenyl opticrnallv substituted bv 1 to 2

substituents each independently selected frcm halo and

R™is Hor C -C5 al«yl; and

1

"Het", which is attached te the adjacent carbon atcm by
a ring carbon atcm, is selected Irom pyridinvl,

pvridazinyl, pvvizidinvi, pvrazinv! and triacianvi,

"Het" being optionally substituted by Cl-C4 alkvl,

CL_CL alxexy, nale, CF,, CN, MNO,, NHZ, -;":{(Cl-C£

aikanoyl) or =NECO.(I,-C, alxvl), comprising ra2acting

St T e—— ——— TN
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wherein R1 and 32 are as previously defined in this claim and
"Hetl” is pyridiayl, pyridaziayl, pyrimidinyl, pyrazianyl or
triazinyl, "Hetl" being cpticnally substituted bv CL-C& alcyl,
4 alkoxy, halo, CFB' CN or NOz, with a compound sf the

fornula:- o

.v1_c
-

=i ) o

wherein R is as previouslv defined in this claim; said proc=ass

seing follewed >v, cptionallvy, one or more of the fellowing

steps:-

©2) ceaversicn o a zvano 2roup on Her!' to -4HCL, (C.-C,

alkyl) Tv the following stepwise procedure:-

L) either Dy treatment of the :vano-ccmpound with a CI—C_
2lranol under acidic zeadizions, 2r by wwdrolvsis of zhe
cvano-compeund under acidic ot Tasic conditions :oa
srevile the corvescaonging carvhbexvilis acid, fallswed o
2steriiiczacion zherz0f using z C,-C_ aixancl uncer

=C3{C,-C aliy iy
- L -
A
590 N 3 P-4 L) ~ a -l * Y e
1) cenversion i osail -C0,.0,-C, alkyl) group to -CONHNH,
- ~ <+ -

a4
. BAD ORIGINAL

a
<
Y
g ]
[
o
(ad
=4
o
o}
fal
(o)
r,
oY
i8]
w
W
]
r
v
rg
¥
H
rt
9]
-3
<
(oW
r
W
£}
V4
8]
(1]
-e
[
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(b)

d)

84

ii1) conversion of said -CONHNH, group to -NHCO,(Cl-CL alkvi)
bv reacting the carboxylic acid hydrazide initially wit
nitrous acid to provide an intermediate azide, followed

by treatment thereof with a Cl'CA alkanol;

conversion of a -NHCOﬁ(Cl-CA alkyl) substituent on "Het"
) 8

to an amino substituent bv hvdrolysis of the carbamate under

basic conditions; -

.

conversion of a nitro substituent on "Het" t£o an amino

substituent by reducticn of the nitro-ccmpouad;

P

conversion of an amino substituent cn "Het" to —NH(CZ-C,J
alxanoyl) 5y acvlation of the amire with either a C,-C&

alxanoy! halide or with an acid anhydride of the Zormula »

(C,—Cg alkanovi).0O;

ccaversion 27 an amino substizuent on 'Het'" co -NHCHO Sy

Zormylation oI -he amine;

scnversicn 27 3an :imine substizuent on et” <2 a halo
suoscizient ~v o ilnizially reaciing thz amine with nitrous scid
Zo i3t 3ive 1 Lrazonidm :nlz intzrmediate, folliswed 3v

'BAD ORIGINAL Q
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1) cuprous chloride or bromide to provide a chloro ar bromo

substituent;

ii) opotassium iodide to provide an iodo substituent; or
11i) fluoboric acid, followed by thermal decomposition of the
intermediate diazonium flucborate, to pr.vide a fluoro

substituent; and

(g) conversion of the compound of the formula (1) into a

pharmaceutically acceptable salc.

21 A process as claiced in claim 20which is carried out at

a temperature of from -30° to -50°C.

. 22 A process as claimed in claim 21which is carried out at

19

semperature o about -70°C.
23 A process as ciaized in any one of claims20to?22 In
which said deprotonataed form is 2 lithium, sodium or cotassium

531t of the compecnnd (TI).

e y

' BAD ORIGINAL @
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24 A process for the preparation of a compound of the
formula (I), or a pharmaceutically acceptable salt thereof,
! I
wherein R, R", R™ and "Het'" are as defined in claim 20 comprising

reacting a ccmpound of the formula:-

Rl RZ L
Y R™ R™
1 or CH ,
det
Hetl
R R
(IV) (VD)

1 A

wherein R, -, 2~ and "Hecl" are as defined in claim20 and 7 is 1
leaving group,
with either a base salt of 1Y4Y-1,2,4-triazole, or with
-Ei-1,2.4-triazole in the presence of a base; said process being
Icilowed by, optionalliv, one cr nore of steps {a) tc (g) as
iefined in claim 20.

25 A process as claizmed in claim 24wherein ¥ is :hloro,
Trooo or C:—C‘ alkanesulphonvloxy.

26 A prcecess as claimed in claim 24 whick i35 carrtied ou-
-31ag an 2poxide "IY) as the starzizz matarial,

27 ~ precess 23 claized in 2nv cne of claizms 24 t026 in

wr

Fo

ch the base salt of lH-1,2,i-triazole used is ai~her the sodium

'BAD ORIGINAL gj
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28 A process as claimed in any one of =laims 24¢to26 in

which the base used in coniunction with 1H-1,2,4-triazole is
sodium or potassium carbonate.

29 A process for the preparation of a ccmpound of the

formula: -

or 3 pharmaceuticzlly acceptable salt thereof,

wherein "Het®

"

» wiich is attached to the adjacent carbon atom by a

ing cardon atom, Is selected IZrom pyvidinvl, oyridaziny

[

A
- iRl -~ T - b d - - -y * Tty - % ~ - - - b
svrimidinvl, ovrazinvi and triaziavi, "Het™" being substitucted Sv
~ W ] e - ~ - -
>ne hals, T, B, -, =T, alzanovli) or -nHCD,(C.-<. alkyl)

ired i{n claiz 20,

- A

BAD ORIGINAL j ,
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3 i . .
wherein "Yet’" is an N-oxide of a pyridinyl, pyridazinyl,
syrimidiavl, pyrazinyl or triazinyl group, the N-oxido substituent

3"

being positioned on a ring nitrogen atom of "Het™™ adjacent to the

ring carbon atom which is to be substituted by this process, said

group being otherwise unsubstituted; and R, Rl and R2 are

3u

"Het
as previously defined in this claim, with N,N-dimethylcarbamoyl
chloride and either trimethylsilyl cyanide or potassium cyanide to

2n is

previde a compound of the formula (IF) where "Het
:yano-substituted; said process being followed by, opticnally, one

or more of the following steps:-

i) separation of the desired regioisomer;

:i) one or more of steps (a), (b), (d), (e) and (I) in claia2(Q;
and
:ii) conversion 2f the zompcund 2f the formula (IF) into a
snarnaceutizally acceptable salet.,
30 A orocess as ciaimed in claizm 29 <hich is carried ou:
ising ¥,N-diimethvlcarpamor!l zhloride and trimethrlsilvi cvanide.
31 A orocess as claimed in any sne of claims 20rc’28whersin
'Zet' {3 selected from pvridiavl, pyridazinyl, oyrimidiavI,

svrazinvl and triaciavl, "Het" bSeing spricrally substiturad v

Z.-C; 3lavi, C‘—I~ alzoxw, nais, CF,, NC,, NH, o0 =Nd(Z,-2
- - rl - - - -
A STl A I
32 y sroeess -8 ¢claimed Lnoinv cne of tiaims z0c2o 28whara2in
L} - -
er ' i3 seiz¢fel Trom ovvwiiinv., curizaziavl, avrimizinvl,
swwazinvl and criazisvl, all oozicomallt substicutzd v Loy
substituents 2ach indepencdenclr selectad frex 27—«‘ EBIQ BN .—I;
CilvoXy, halo, ST, CUL NGL, VEL, —NH(C,—C; alkanovl® zznd )
SMECO 12, -0, alky D)
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33 A process as claized in claim 32 wherein "Het' is
selected from pyridinyl, pyridazinyl, pyrimidinyl and pyraziavl,
all optionally substituted by 1 or 2 subsctituents each
independently selected from Cl-Ca alxyl, CI-CA alkoxy, halo, CFJ,

TN, NH,, —NH(CI-CQ aikanoyl) and -NHCO,(C,-CQ alkyl).

34 A process as claimed in claim 33 wherein "Het" is
selected from pyridinyl, pvridaziayl, pyrimidinyl and pyrazinyl,
3.1 optionally substituted by one CU, NHQ or —NHCOZ(CI--C4 alkyl)
sudstituent.

35 A process as claimed in claim 31 or 34 wherein "Het" is
J-ovridinvl, 4-pvridinyl or 4-pyrimidinyl.

36 A process as claizmed in any one of the preceding claias
wherein R i3 a pheny!l group substituted by 1 to 3 halo
substizuents. ’

'37 A prccess as claimed in any one of the preceding claims
wrnerein R is 3 phenyl group substituted by 1l or 2 halo
s'rostituents.

38 A process as claizmed in any cne of the preceding claims
wnerein R is 2,4-difluorophenvi, 2,5i-dichlorophenvl,
J-Iiluorophenyl or 2-chlorophenyl.

39 A 2rocess as clairaed in anv one of the preceding c¢lainms
«merein R Is 2,i-ill:orophenv i,

SR ARY - -
=c2<ing <lzixs

>
(en)
o
w
r
<)
g
“w
w
i)
u
O
]
%)
)
2]
n
(W
,a
)
Pa
(5]
]
e}
19
{»
r
(al
o
17
(V)
1
1\t
]
(V]
3

w“nerein R
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42 A process as claimed in any one of ¢clains 20 to 28and 31
23 41 «~hich is used to prepare

2-(2,4-difluorophenyl)-3-(pyridia-2-yi)-1-(1H-1,2,4-triazoi-
-vl)butan-2-0l,

2-(2,4-difluorophenyl)-3-(pyridin-4-yl)-1-(1H-1,2,4~vcriazol-
l-vl)butan=-2-0l or

2-(2,4-difluorophenyl)-3-(pyrimidin-4-yl)-1-(1H-1,2,4~
triazol-l-yl)butan-2-0l; |

or a pharzaceutically acceptable salt tﬁereof.

43 & process as claizmed in any one of the preceding claias
waich {s used to »repare a compound of the fcrmula (I) or (IF) 1in

5
waien X7 is 4 and which has the (2R%,3S) configuration, i.e.:-

2
(Het or Het )

44 A process as claimed in claim 26 for the preparation of a

:oopeound of the formula:-

> 4
CE Lo
N
N N ‘) = Yard
O ) et
=7 :,//\/ g
; !
]
\
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ry.

*

9T a3 pharmaceutically iccaptabie salt thereo
“herein "Her is 2-pyridiny!l, 4-pvridinvl or 4-ovrimidiavl,

cczprising reacting a compouad of the formula: -

3

er

-

wherain "Het is as orevicuslv defined in rhis claim, with air:
tH=1,1,4-triazole or with 14-1,2,4-rriazole iz che

JTaesence >I a Sase: 33id procass bdelng fcllowed bHv, optionally,

Iy
3
<
19
"
w
Jie
9]
5]
(]
L
e
oy
®
W
[a}
)
Q
o
(£}
(i
|51
ct
(@]
o)

charmaceutically acceptaple salc.

45 A process for the Freparziica of 2 zcapouad of rhe

w
"
3}
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¢
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v
~
W
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N
i

]
[¥]
[1%]
[V}
[
M)
Q
+
1Y
U
£
'
(81
'
)
[
‘"
[34]
(o]
ry,
'™
o]
x
o |
e
1
A
1Al
[
w
]
G
prs]
I
[V
r
V]
w
w
(2™
41"
rt,
[
]
14
a.
™)
]

‘30 Teacting the Zeogretonated Ssopm siog sompcund I the formuls

. -~
L - o2 < - ~n ~ - 2 ~ - . -
N s isCd N oclilin z20in wnica ©I0C 7 1r2 as fafinmag
- - ~r -

In tliimg . am i g1ty N i idad

Tl 2 27 - v riiinecl,
-~ - - ~ -~ - — - -~ - - ~ - . - -
z - Zs [t PO o iz - 2T ITracinc L, wich El
. - . -~ N p—yy e .- - D AL = i [
ldmooung LT ¢ Iyrmul:z i S -eiLniel LnoI.2Iz 20 Lo whish

)
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regcting an sxirane 5% =he Zarmula (1Y) as detined in claiz 24
>

the oresenca2 > 1 Dase; sail process 7a) 2r (D) deing

Zollowed b7, opricmalily, conversion of zhe product 1ints a

pharmaceutically scceptable salr.

DATED THIS 10th day of August 1989.

PATENT AGENTS FCR THE APPLICANTS
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