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TRIAZOLE ANTIFUNGAL AGENTS

This invention relates to triazole derivatives which have antifungal activity
and are useful in the treatment of fungal infections in animals, including humans.
Thus the invention provides compounds of the formula:-

| ?H 8,
N e CH—
LE—CHZ-L CH—X )

and their pharmaceutically acceptable salts, .

where  Aris a phenyl group substituted by 1 to 3 substituents each
independently selected from halo and CF3;

and X is a group of the formula:- .

, | N ’
Het

= =

wherein Zis H or F, and .

in which Het is a 5-membered nitrogen-containing aromiatic heterocyclic group
opticnally containing an oxygen or sulfur atom and attached to the phenyl, pyridyi
or pyrimidinyl group by a carbon or nitrogen atomn and optionally substituted by 1
o 3 substituents eacﬁ independently selected from halo; C+-C,4 alkyl; (C1-C4
alkoxy)methyl; 2-(C4-C, alkoxy)ethoxymethyl; 2-hydroxyethoxymethyl;
cyanomethyl; -NR'R? or -CH:CONR'R? where R! and R? are each independently
H or C4-C, alkyl; phenyithio or phenyl~(Cs or C; alkyl) in beth of which said phenyl
group is optionally substituted by halo, triflucromethyi or C4-C, alkyl; -NHCO(C1-Cs
alkyl); -NHSO(C1-C, alkyl); -NHCONR'R® where R’ and R? are as defined above;
mercapto; and -S(0)y(C4-Cs alkyl) where nis 0, 1 or 2.

SUBSTITUTE SHEET (RULE 26)
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"Halo" means F, Cl, Bror . Preferred alkyl groups are methyl, ethyl and
isopropyl, and preferred alkoxy groups are methoxy and ethoxy.

Z is preferably H. _

Preferably, "Het" Is a pyrazolyl, imidazolyl, triazolyl, thiadiazolyl, okadiazolyl.
pyrrolyl, thiazolyl or tetrazolyl group, optionally substituted as defined above,
particularly a pyrazol-1-yl, pyrazol-3-yl, pyrazol-4-yl, imidazol-1-yl, imidazol-2-yl,
imidazol-4-yl, 1,2,3-triazol-1-yl, 1 ,2,3-tria;ol-2-yl, 1,2,3-triazol-4-yi, 1,2,4-triazol-1-
yl, 1,2,4-triazol-3-yl, 1,2,4-triazol-4-yl, 1,3,4-thiadiazol-2-yl, 1,3,4-oxadiazol-2-yi,
1,2,4-oxadiazol-5-yl, pyrrol-1-yl, thiazol-5-yl or tetrazol-5-y! group, these groups
being optionally substituted by 1 to 3 substituents as defined above, and
particularly by 1 to 3 (preferably by 1 or 2) substituents each independently
selected from chloro, bromo, fluoro, iodo, C+-C; alkyl, amino, ethoxymethyl, 2-
methoxysthoxymethyl, 2-hydroxyethoxymethyl, methyithio, methanesuiphonyl,
mercapto, phenyithio, methanesulfonamido, 3-methylureido, cyanomethyi, |
carbamoyimethyl, acetamido and benzyl. _

- The most preferred compounds are either unsubstituted or have one
substituent as defined above.

Specific examples of "'Het" include pyrazol-1-yl, 3-aminopyrazol-1-yi, 1-
ethoxynn.ethylpyrazol-tl-yl, 1-ethoxymethylipyrazol-5-yl, 4-bromo-pyrazol-3-yl, 3-
methanesulfonamidopyrazol-1-yl, 3-(3-methylureido) pyrazol-1-yl, 3- |
acetamidopyrazol-1-yl, 1-methylpyrazol-5-yl, 1-methylpyrazol-3-yl, 1-ethyipyrazol-
5-yl, 1-isopropylpyrazol-5-yl, 1-ethoxymethylpyrazol-5-yl, 1-carbamoylmethyl-
pyrazol-3-yl, 1-cyano-methylpyrazol-3-yl, pyrazol-3-yl, pyrazol-4-yl, 3-
methylpyrazol-4-yl, 1-methyiimidazol-2-yl, imidazol-1-yl, 2-methylimidazol-1-yl, 1-
ethoxymethyl-2-phenylithicimidazol-5-yl, 1-ethoxymethylimidazol-z-yl, 4-
methylimidazol-1-yl, 1-ethoxymethylimidazol-5-yl, imidazol-2-yl, 1-methylimidazol-
5-yl, 1-ethylimidazol-5-yl, 1-methyl-2-phenyithicimidazol-5-yl, imidazo! -4-yi, 12,3
triazol-1-yl, 1,2,3-triazol-2-yl, 1,2,4-triazol-1-yl, 1-ethoxymethyl-1,2,4-triazol-5-yl, 1-
ethoxymethyl-3-methyithio-1,2,4-triazol-5-yl, 1,2,3-triazol-4-yl, 1-(2-
methoxyethoxymethyl)-1,2,3-triazol-6-yl, 1-benzyl-1,2,3-triazol-5-yi,1-(2-
hydroxyethoxymethyl)-1 2,3-triazol-5-yl, 5-methyl-1 2,3-triazol-4-yl, 3-methylthio-
1,2,4-triazol-1-yl, 1-ethoxymethyl-1,2,3-triazol-5-yl, 4-methyi-1,2,4-triazol-3-yl, 3-
mercapto-4-methyl-1,2,4-triazol-5-yl, 1-methyl-1,2,4-triazol-5-yl, 1-ethoxymethyl-
1,2,3-triazol-4-yl, 2-ethoxymethyl-1,2,3-triazol-4-yl, 1,2,4-triazol-4-yl, 4-chioro-
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1,2,3-triazol-5-yl, 4-bromo-1,2,3-riazol-5-yl, 4ﬂiod6#i,2,3-tﬁazol-5-yl, 4-fluoro-
1,2,3-triazol-5-yl, 1,2,4-triazol-3-yl,5-methanesulfonyi-1,2,4-triazol-3-yl, 3-
methanesulphonyl-1,2,4-triazol-1-yl, 1-ethoxymethyl-3-methanesulphonyi-1,2,4-
triazol-5-yl, 5-amino-1,3,4-thiadiazol-2-yl, 5-methyl-1,3,4-oxadiazol-2-yl, 5-
methylthio-1,3,4-oxadiazol-2-yl, 5-methanesulphonyl-1,3,4-oxadiazol-2-yl, 3-
.amino-1,2,4-oxadiazol-5-yi, 5-amino-1,3,4-oxadiazol-2-yl, 1-methyl-tetrazol-5-yl, 1-
benzyltetrazol-5-yl, tetrazol-5-yl, thiazol-5-yl and 2,5-dimethylpyrrol-1-yl.

X is preferably a group of the formula:-

Het

where Zis Hor F,

and, more preferably,

where "Het’ is as defined above.
X is most preferably a group of the formula:-

where "Het" is selected from (a) an unsubstituted 1,2,3-triazol-1-yl group, (b) an

" unsubstituted 1,2,4-triazol-1-yl or ~4-yl group, (c) a 1,2,3- or 1,2,4-triazolyl group
attached to the adjacent phenyl group by a carbon atom
and optionally substituted on a nitrogen atom by 01-04 alkyl (preferably methyl), or

(C4-C,4 alkoxy)methyl (preferably ethoxymethyl), (d) unsubstituted imidazol-1-yl,
(e) an unsubstituted pyrazol-3-yl group, an unsubstituted pyrazol-4-yl group or 1-
methylpyrazol-5-yi group, and (f) an imidazol-4-yl or 1-methylimidazol-5-yl group.
Ar is preferably a phenyl group substituted by 1 or 2 substituents each

independently selected from halo and CFs. More preferably, Ar is a phenyl group
substituted by 1 or 2 substituents each independently selected from F, Cl and Br.
Most preferably, Ar is 2,4-difluorophenyl, 2-chlorophenyl or 2-fluorophenyl.
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Where the compotinds (I) can exist in tautomeric forms, it shouid be understood
that the invention includes all the tautomers.

The pharmacéutically acceptable salts of the compounds of the formula (I}
include acid addition salts formed from acids which form non-toxic salts such as
the hydrochloride, hydrobromide, hydroiodide, sulphate or bisulphate, phosphate
or |hycirogen phosphate, acetate, maleate, fumarate, lactate, tartrate, citrate,
gluconate, benzoate, methanesulphonate, benzenesulphonate and
g-tolﬁenesulphonate salts. Some of the compounds may also form basic salts
such as sodium, potassium and tetraalkylammonium salts. For a review on
suitable pharmaceutical saits see Berge et al, J. Pharm. Sci., 66, 1-19 (1977).

The compounds of the formula (1) contain at least two chiral centres (*) and
therefore exist as at least two diastereoisomeric pairs of enantiomers, i.e.

2
CH;-C—CH—X (D)
— I

The invention includes both the individual sterecisomers of the compounds
of formula (I} together with mixtures thereof. Separation of diasterecisomers may
be achieved by conventional techniques, e.g. by fractional crystallisation,
chromatography or H.P.L.C. of a diastereocisomeric mixture of a compound of the
formula (1) or a suitable salt or derivative thereof. An individual enantiomer of a
compound of the formula (1) may also be prepared from a corresponding optically
pure intermediate or by resolution, either by H.P.L.C. of the racemate using a
suitable chiral support or by fractional crystallisation of the diasterecisomeric saits
formed by reaction of the racemate with a suitable optically active acid, e.g. 1R-(-)
or 1S-(+)-10-camphorsulphonic acid, 3-bromocamphor-10-sulphonic acid or (-)-3-
bromocamphor-8-sulphonic acid.

In general, the (2R,3S)-forms of the compounds (l) are preferred.

Preferred individual compounds include the following:-
(2R,38)-2-(2,4-difluorophenyl)-3-(4-[imidazol-1-yljphenyl)-1-(1,2,4-triazol-1-
yhbutan-2-ol, |
(2R,38)-2-(2,4-difluorophenyl)-3-(4-[1 ,2,é-triazol-1 -yllphenyl)-1-(1,2,4-triazol-1-
yl)butan-2-ol,
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(2R,38)-2-(2,4-difluorophenyl)-3-(4-1,2,3-triazol-4-yllphenyl)-1-(1,2,4-triazol-1-
yl)butan-2-ol,
(2R,38)-2-(2,4-difluorophenyl)-3-(4-[1,2,4-triazol-1-yi]phenyl)-1-(1,2,4-triazol-1-
yl)butan-2-ol,
(2R,38)-2-(2, 4—-difiuorophenyl)-3-(4—[1 ,2,4-triazol-3-yljphenyl)-1-(1,2,4-triazol-1-
yl)butan-2-ol,
(2R,38)-2-(2, 4—d|fluorophenyl)-3-(4-[1 2,4-triazol-4-yllphenyl)-1-(1,2,4-triazol-1-
yl)butan-2-ol, and
(2R,38)-2-(2,4-difluorophenyi)-3-(4-[1-methylpyrazol-5-yljphenyi)-1-(1,2,4-triazol-1-
yl)butan-2-ol.
The compounds of formula (I) can be prepared as follows:-
" Route A
The compounds of the formula (I) can be prepared by the reduction of a 3-
buten-2-ol derivative of the formula (il}:-

H CH,

|__ gl—cn—ci—!:!—x (D) |

where Ar and X are as defined for formula (1).

In a typical procedure the reduction of the compound (ll) is carried out by
catalytic hydrogenation, e.g. using either a hetero-gensous catalyst such as
palladium, palladium or rhodium on carbon, Raney nickel, or a homogeneous
catalyst, e.g. tris(triphenylphosphine) chlororhodium, both in a suitable organic
solvent, e.g. ethanol or ethyl acetate. The reaction is preferably carried out at
from room temperature up to the reflux temperature of the solventand ata
pressure of from 1 to 5 atmospheres (100-500kPa), but generally proceeds
satisfactorily at about room temperature and two atmospheres of hydrogen
pressure. This reduction technique tends to resuit in end products (1) primarily in
the (2R,3S) or (2R,35/28,3R) form.

The reduction can also be carried out using di-imide which can be
generated in gitu by the decomposition of azodicarboxylic acid potassium salt [J.

Org. Chem., 1965, 30, 1965] or an acyl or sulphonyl hydrazide (e.g. p-

-toluenesulphonylhydrazide) either by the action of base, e.g. sodium ethoxide, or -
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by thermal decomiposition in an appropriate solvént, e.g. ethanol, butanol or an

hydrocarbon such as toluene or xylene [J. Am. Chem. Soc., 1961, 83, 3729;
Tetrahedron, 1976, 32, 2157]. Using this method, sufficient quantities of both
diastereomeric pairs, i.e. (2R,3S) and (2R,3R) or (2R,35/28,3R) and

- {2R,3R/28,3S), are often produced for them to be separated by chromatography.

Catalytic hydrogenation at higher temperatures (e.g. 50° to 100° C) and

over a prolonged period (e.g. 15 to 20 hours) will, at the same time as reducing
the methylene group, simuitaneously remove any protecting groups such as (C4-
Caalkoxy)methyl, 2-(C4-Csalkoxy) ethoxymethyl, 2-hydroxyethoxymethyl or bénzyl
substituents which are attached to a nitrogen atom of "Het" (see e.g. Examples
59, 64 and 66).

Many of the intermediates of the formula () are knowﬁ .
compounds, at least in general terms, see e.g. WO 89/05581 or U.S.P. 4,952,232,
and others can be prepared analogously sither to the methods disclosed in these
references, or to the techniques illustrated herein in the section headed
*Preparations”.

A typical method to certain key iodo-phenyi intermediates can for example
be illustrated as follows:-
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()
can be resolved into
(+) and () forms.
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These fodo-phenyl intermediates can then be progressed into the
intermediates (ll) by several methods.
For compounds (11) in which "Het" is linked to the adjacent phenyl group by
a pitrogen atom, the foliowing route can be used:-

Ny~ :
(/N N +HetH

-5
CncamlystIKZC03
Heat

HO 2 7
~N
g J mt ou(I[A)

For compodnds (i1} in which “Het" is linked to the adjacent phenyl group by
a carbon atom, the following route can be used. When “Het” is unsubstituted, it is
preferred to protect "Het" with a protecting group Q, preferably a (C1-C, alkoxy)
methyl, [2-(C+-Cs alkoxy)ethoxy]methyl, benzyl or'trityl protecting group,
preferably an ethoxymethyl, 2-methoxyethoxymethyl, benzyl or trityl group, which
group can be subsequentiy removed by conventional techniques, e.g. by acid
hydrolysis (alkoxymethyl, alkoxyethoxymethyl or trityl only) or catalytic
hydrogenation, if required. [In fact, the end products (l) in which "Het" is
substituted by C4-C, alkoxymethyl, [2-(C1-C,4 alkoxy) ethoxY]methyl or benzyl are
also active as antifungal agents in their own right]. A protecting group is not for
example necessary when an N-alkyl heterocycle is required as shown in
Preparation 53 Where a finat product having an N-methyl substituent is prepared.
This route is conveniently illustrated by the use of 1,2,3-triazols, as foliows:-
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N .
N “NH
L—ﬂ 1. CQ, K2C03

2. p-Buli; ZaCl,; <78°C

N ‘N-Q o
|
ZnCLLiCl N
@%” {:, A W)

'IHF, reﬂux,
@ or &) or (). © ZnQl(Optional). if’e‘f‘.‘.’;":?of
protecting group Q

H 5
Ar \;?

As stated above, Q is preferably ethoxymethyl, 2-methoxysthoxymethyl,

benzy! or trityl, the first two of these groups being removable by acidic hydrolysis,

e.g. using dilute aqueous hydrochioric acid (see e.g. Examples 38 and 42 which
illustrate this technique), the benzyl group being removable by catalytic
hydrogenation (see e.g. Example 63}, and the trityl group by hydrolysis with
trifluoroacetic acid. Where end products (1) in which "Het" is unsubstituted are

desired, it is possible to remove the protecting group Q as the very last step of the

whole reaction as is described in Examples 38, 42 and 63, although Q can be

removed simultaneously with the reduction of the methylene group, if desired, as

is for example described in Examples 59, 64 and 66.
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Furthermore, Preparation 11 illustrates a route to intermediates (il) in which
"Het" Is a 1,2,3-triazol-4-yl group.

Routes to intermediates (1) in which X contains a pyridyi moiety are
ilustrated in Preparations 22 and 24.  Preparation 25 illustrates a route to
intermediates (II) in which "Het" is a 5-amino-1 ,3,4-thiadiazol-2-yl group.

Preparation 21 iliustrates an altemative to the preparation of intermediates
(I1A) in which "Het" is N-linked to the adjacent phenyl group, and this can be
illustrated in general terms as follows:-

i a5

Me,NCH NMe,
C—E, Het tButyl cm,
Ar—\céc <hydroperoxxde N -'clz—c t
l’hstsBr,
rBuli
HT@BE e

N
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Route B |
A phenyithio, benzyl, (C4-C4 alkoxy)methyl, 2-(C4-C4 alkoxy)ethoxymethyl,
or 2-hydroxyethoxymethyl substituent on "Het" can be removed, if desired,'by
catalytic hydrogenation similarly to the procedure of Route A, e.g. over palladium
or Raney nickel at about 30 to 100 p.s.i. (200 to 666 kPa) and from room

temperature up to 100°C in a solvent such as methanol or ethanal.

oute

Compounds of the formula (1) in which "Het" is a 1,2,4-triazol-4-yl group can
be prepared from thé corresponding formamido compounds (i.e. the
corresponding compounds having a formamido group attached to the phenyl,
pyridy! or pyrimidinyl group of X) by reaction with formylthydrazine, e.g. by reaction
at high temperature (typically from 150°-250°C for about 1.5 hours) in the absence
of a solvent or in the presence of an organic solvent such as DMF or N,N-
dimethylacetamide at the reflux temperature of the solvent. The formamido
starting materials are typically obtainable by the route illustrated in Preparation 19.

Route D

Compounds of the formula (1) in which "Het" is a 5-[C+-C; alkyl]-1,3,4-
oxadiazol-2-yl group can be prepared by the reaction of the corresponding
hydrazinocarbonyl compounds (-CONHNH;) with an imidate of the formula:-(C1-C4
alkyl)-f-002H5, or with a salt thereof,

NH
preferably the hydrochloride {see e.g. Example 37). The reaction is typically
carried out in an organic solvent such as ethanol or dioxan at a temperature of
from room temperature up to the reflux temperature of the sélvent. The reaction is
preferably carried out under reflux. Preparation 23 illustrates a typical preparation
of a hydrazinocarbonyi (benzoyihydrazide) stariing material.
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Route E

Certain N-protecting groups, e.g. (C+-C4 alkoxy)methyl (preferably
ethoxymethyl), 2~(C4-C, alkoxy)ethoxymethy! (e.g. 2-methoxyethoxy-methyi) and
2-hydroxyethoxymethyl, when attached to a nitrogen atom of "Het", can also be
removed by acidic hydrolysis, e.g. by hydrolysis using dilute hydrochloric acid
under reflux in a solvent such as ethanol (see e.g. Examples 38 and 42). The N-
protected compounds can be prepared as described in Route A. '

Similarly a trityl protecting group can be removed by acid hydrolysis, preferably
using trifluoroacetic acid (see e.g. Example 78).

Route F

Compounds (1) in which "Het" is substituted by a C4-C, alkylthio group can
be prepared by the alkylation of the corresponding mercapto-substituted
compounds, typically by reaction firstly with a strong base and then with a
compound of the formula C1-C, alkyl.Q' where Q' is a suitable leaving group.
Preferred bases are sodium hydride and n-butyllithium. The preferred leaving
group is iodo. The reaction is typically carried out in an organic solvent, such as
DMF, and at about room temperature. Whilst the starting thiols can generally be
prepared according to Route A, Preparation 31 illustrates a specific route to
compounds in which "Het" is 5-mercapto-1 ,3,4-oxadiazol?2-yl.
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Route G

Compounds (I} in which "Het" is substituted by C4-C; alkyisulphinyt or C4-C4
alkyisulphonyi can be prepared by the oxidation of the corresponding C4-C,
alkylthio compounds from Route F using, respectively, about one molar equivalent
or an excess of a suitable oxidising agent, e.g. m-chloroperoxybenzoic acid.
Typically the starting material in an organic solvent such as dichioromethane is
cooled to about -70°C, and treated with the appropriate quantity of
m-chloroperoxybenzoic acid e.g. in dichloromethane. The solution is then allowed
to warm to room temperature and stirred until reaction is complete (e.g. for 24
hours).

Route H
Compounds (!) in which "Het" is an oxadiazolyl group of the formula:-

where R' and R2 are each independently H or C-C, alkyl, can be prepared by the
reaction of the corresponding (C4-C, alkoxy)carbonyl - substituted (preferably -

methoxycarbonyl substituted compounds) with a hydroxy-guanidine of the
formula:- .

NH»
HO-N=C
NR'R?
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It is preferred to generate the hydroxyguanidine in situ from the corresponding

acid salt (e.g. the hemisulphate) and a base (e.g. sodium ethoxide or hydride).
The reaction is typically carried in an anhydrous organic solvent such as
anhydrous ethanol and preferably in the presence of a dehydrating agent such as
3A or 4A molecular sieves. Reaction temperatures of from room temperature up
to reflux can be used. Reflux is preferred. Preparation 23 illustrates the typical
preparation of an alkoxycarbony! starting material.

Route |
Compounds of the formula (1) in which "Het" is an oxadiazolyl group of the

formula:-
| o i,
nean

where R and R? are each independently H or C1-C, alkyl, can be prepared by the
reaction of an "activated® ester of the corresponding cartoxy-substituted
compounds with a thiosemicarbazide of the formula:-

S=C-NR'R?
i
NHNH;

in a suitable orgahic solvent, e.g. dichloromesthane or dimethylformamide. The
"activated" (or "reactive®) ester is typically formed in situ by reaction of the
corresponding acid with an activating agent such as 1-hydroxybénzotriazo!e in the
presence of a coupling agent such as 1-[3-dimethylaminopropyl}-3-
ethylcarbodiimide. Preparation 32 illustrates the typical preparation of a carboxy-

substituted starting material.
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Route J
The compounds of the formula (1) can also be prepared by reacting a
ketone of the formula:-

with a nucleophile of the formula:-

e
X- CH-CHs - (V)
or compound of the formula :-
M

I
X-CH-CHs —  (IVA)

where X and Ar are as defined for formula (I} and M is Li, Zn-Hal or Mg-Hal.
Hal=Cl, Brorl.

The nucleophile is typically prepared by reaction of the corresponding ethyl
compound, X-CHz-CHja, with a strong base such as n-butyllithium, lithium
diisopropylamide cr lithium hexamethyl disilazide, in which case the counterion of
(v)is Li® '

Altematively (IVA)may be prepared by halogen-metal exchange, by
treatment of a halosthyl compound X-?H-CHa

Hal
with an alkyllithium e.g. butyllithium or with a metal, e.g. zinc in the presencs of
iodine and optionally lead, or magnesium, in which case M is Li, Zn-Hal or
Mg-Hal.
[Hal = Cl, Br or |, preferably Bri.
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Route K _

Compounds of the formula (I} in which "Het" is substituted by a
group of the formula -NHCO(C,-C, alkyl) can be prepared by the
acylation of the corresponding starting materials substituted by the
group -NH, using an acid chloride or anhydride of the formula (C,-C,
alkyl) COCI or (C,-C, alkyl.C0),0. Similarly, reaction of these starting
materials with a C,-C, alkanesuiphony! chloride resuits in compounds
in which "Het" is substituted by a group of the formula -NHSO,(C,-C,
alkyl). Furthermore, reaction of these starting materials with a C,-C,
alkyl isocyanate yields compounds (1) in which "Het" is substituted by
-NHCONH(C,-C, alkyl).

It is also possible to carry out these reactions at an earlier stage
of the synthetic procedure on appropriate intermediates as is
jllustrated in Preparations 8 to 10.

Routel . .
When "Het" is 1,2,3-triazol-4-yl or 5-(C,-C, alkyi)-1 ,2,3-triazol-4~yl,'
then the end products (i) can be prepared as follows:-

_ H R = H or C¢ C; alkyD)
NN
= %E Q‘m' - m
. Rlcnz

[RNLEN, X [ fiors
®2=Cy- G, alkyl, G- C; cyclualkyl,
or each R together with the nitrogen atom to which

they are attached represent pyrrolidine or piperidino;
and X is a comnterion such as cblomorbmxm)

%@
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The reaction is typically carried out in ether as the solvent. It is preferred to
use azidotris (diethylamino)phosphonium bromide, typically with potassium t-
butoxide as the base.
The ketone starting materials can be prepared by conventional methods
such as those illustrated in Preparations 47 and 48.

oute
Compounds (I in which "Het" is attached to the adjacent phenyi or

heterocyclic ring by a carbon atom and is substituted on a nitrogen atom by C+-Cs
alkyl, C+-C4 alkoxymethyl, cyano methyl or carbamoyimethyl can be prepared by
the N-alkylation of the corresponding unsubstituted compounds, e.g. by using the
appropriate C,-C, alkyl halide or tosylate, (C1-Cs alkoxy)methyl halide,
cyanomethyl halide or carbamoyimethyl halide (e.g. chloride, bromide or iodide),
typically in the presence of an acid acceptor (e.g. potassium carbonate) and in a
suitable organic solvent. When tautomerism of the ring is.possible, alkylation may
occur on one or more nitrogen atoms but the resulting mixture of end products can
be separated by chromatography.

Route N

Het
Compounds of the formula (I) in which X is

where "Het" is a 1,2,3-triazol-4-yl group and Zis H or F
can also be prepared by the reaction of a compound of

ou CH3
/\T—Cﬂz—c—-c
C==CH

the formula:- |

firstly with an azido (C+-Cs alkyl)silane (preferably azidotrimethylisilane) and then
with water.
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The starting materials (Vi) can be prepared by the following scheme
{analogous to that of Preparation ).

o T @

Selective Reduction
(e.g. with p.toluenesulphonylhydrazide)

ﬂi§>

PEE
N/\N-cnz—f—ca
1 !
Ar
CH=C—SiMe;
Cul
(PhyP),PdCl,NEty
Y
o 7z
5 CH,
N N—CH,— -g—@ |
l——'—'\‘ll CaC—SiMe;
KOH

Compound (V)
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Route O
Compounds of the formula (1) in which "Het" is linked to the adjacent phenyl

or pyridyl group by a nitrogen atom can also be prepared by the following reaction
scheme:-

N. N—CH,—C—CE:
l | 1 I orBr
—N Ar Yo
Het—H
Cu Powder,

Base (e.g. K,CO5)

uem ¥
Nf\lf—CH’—-f—CH | i Het
L=N' ) Ar I

where "Het" is linked by a nitrogen atom the adjacent phenyl or pyridyi ring. Zis
as defined for formula (I) and Y is CH or N.

The reaction is iypically carried out with heating at up to 150°C {and
analogously to the method of Preparation 1). The starting
materials can be prepared as described in Route A using diimide reduction. The
preferred copper catalyst is copper bronze.

This route can also be used to prepare the compounds (l) in which “Het" is
attached to a 3-pyridinyl or 4-pyrimidinyl group.
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Compounds of the formula (1) in which “Het” is linked to the adjacent
phenyl, pyridyl or pyrimidinyl group by a carbon atom can also be prepared by the
Stille, Terashima, Suzuki or Negishi coupling reactions by reacting the
corresponding compound in which the phenyl, pyridinyl or pyrimidinyl group is
substituted by a leaving group such as Cl, Br, | or -OSO,CF; (-OTf) with a
compound of the formula Het-M where M is -Sn(Me)s, -Sn(n-Bu)s, -BEt;, -B(OH)2
or -ZnCl, Het being as defined for formula (1), in the presence of a paliadium or
nickel catalyst, preferably tetrakis(triphenylphosphine)palladium (0). When the
leaving group is -OTH, lithium chioride is added to the reaction mixture. The
reaction is best carried out by heating in a suitable organic solvent such as
dioxane. .

The point of attachment of *Het" is generally at the position adjacent to the
substituted nitrogen atom. - :

It may be necessary to protect a nitrogen atom “Het” as is described in
Route A.

The N-protecting group can then be removed conventionally.

Route Q _

Compounds in which “Het” is halo-substituted can be prepared by
conventional halogenation techniques, e.g. using N-chlorosuccinimide, N-
bromosuccinimide, N-iodosuccinimide or “Selectfiuor” [1-chioromethyl-4-fluoro-
1,4-diazabicyclo[2.2.2]octane bis (tetrafluoroborate) - see J.Chem.Soc.Commun.,
1992, 595}

Route R

Compounds in which “Het” is 3-mercapto-4-(C4-C4 alkyl)-1,2,4-triazol-5-yi
can be prepared by the cyclisation of the corresponding compound in which the
phenyl, pyridinyl or pyrimidinyt ring is substituted by -CONHNHCSNH(C4-Cs alkyl)
using, for example, sodium methoxide in ethanol, typically at reflux.
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Route S

When “Het” is substituted by a mercapto group, then this can be removed,
if desired, by treatment with hydrogen peroxide, typically in acetic acid under
reflux.

BRoute T
A trimethyilsilyl group on “Het’ can be removed by treatment with aqueous
potassium hydroxide, e.g. in ethanol, typically under reflux.

Pharmaceutically acceptable acid addition salts of the compounds (I} are either
isolated directly from the reaction mixture or are prepared by mixing together
solutions containing 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.

~ Similarly basic salts of compounds which form such salts can be prepared
conventionally by reaction of a suitable compound (l) with, for example, sodium
hydroxide.
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The compounds of the formuia {l) and their salts are antifungal agents,
useful in the curative or prophylactic treatment of fungal infections in animals,
including humans. For example, they are useful in treating superficial fungal
infections in man caused by, among other organisms, species of Candida,
Trichophvton, Microsporum or Epidermophvyton, 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, species of
Candida (e.g. Candida albicans), Crvptococcus neoformans, Asperaillus flavus,
Aspergilius fumigatus, Coccidioides, Paracoccidioides, Histoplasma or
Blastomyces. '

The combounds of the present invention have been found to have
unexpectedly good broad spectrum activity, including good activity against the
clinically important Aspergillus spp. 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 co.ncentration of the test compounds, in a suitable medium, at which growth of
the particular micro-organism fails to occur. In practice, a series of agar plates, or
liquid medium in microtiter plates, each having the test compound incorporated at
a particular concentration, is inoculated with a standard culture of, for example,
Cryptococcus neoformans, and each plate is then incubated 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 is noted. Other micro-organisms used in
such tests can include Candida Albicans, Asperaillus fumigatus, Trichophyion
spp., Microsporum spp., Epidermophvton floccosum, Coccldioides immitis and
Torulopsis glabrata.

The jn 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 or rats which are inoculated with, e.g. a strain of Candida albicans,

Aspergillus fumigatus or Cryptococcus neoformans. Activity may be based on the
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number of survivors from a treated group of mice after the death of an untreated
group of mice.

For Candida spp. infection models the dose level at which the compound
provides 50% protection against the lethal effect of the infection (PDso) is also
assessed.

For Aspergillus spp. infection models the number of mice cured of the
infection after a set dose allows further assessment of activity.

For Cryptococcus spp. infection models the number of colony forming units
existing after a set dose is assessed and compared with control to determine
compound efficacy. A preliminary assessment of potential liver toxicity may also
be made on the basis of increase in liver weight relative to control.

For human use, the antifungal compounds of the formula (1) and their salts
can be administered alone, but will generally be administered in admixture with a
pharmaceutical carrier selected with regard to the 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, solutions or suspensions 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 other substances, for exampie,
enough salts or giucose to make the solution isotonic with blood.

The solubility of a compound of the formula (1) in an aqueous medium may
be improved by complexation with a hydroxyalkyl (see EP-A-0149197) or
sulfoalkyt (sse WO 91/11172)) derivative of a cyciodextrin in the preparation of an
appropriate pharmaceutical composition.

Preferably the cyclodextrin used is alpha-, beta-, or gamma-cyclodextrin
and most preferably is beta-cyclodextrin. Preferably the derivetive is a
hydroxypropyl or tetrasuifobutyl derivative of a cyclodextrin, particularly beta-
cyclodextrin. -
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For oral and parenterai administration to human patients, the daily dosage

level of the antifungal compounds of the formula (1) and their saits will be from
0.01 to 20mg/kg preferably 0.5 to Smg/kg, (in single or divided doses) when
administered by either the oral or parenteral route. Thus tablets or capsules of the
compounds will contain from 5mg to 0.5g of active compound for administration |
singly or two or more at a time, as appropriate. The physician in any event will
dstermine the actual dosage which will be most suitable for an individual patient
and it wilt vary with the age, weight and response of the particular patient. The
above dosages are exemplary of the average cass; there can, of courss, be
individual instances where higher or lower dosage ranges are merited, and such
are within the scope of this invention.

Alternatively, the antifungal compounds of formula (l) can be administered
in the form of a suppository or pessary, or they may be applied topically in the
form of a lotion, solution, cream, ointment or dusting powder. For example, they
can be incorporated into a cream consisting of an aqueous emulsion of
polyethyliene glycols or liquid paraffin; or they can be incorporated, at a
concentration between 1 to 10%, into an cintment consisting of a white wax or
white soft paraffin base together with such stabilizers and preservatives as may be
required. '

Thus the invention further provides a pharmacsutical composition _
comprising a compound of the formula (1), or a pharmaceutically acceptable salt
thereof, together with a pharmaceutically acceptable diluent or carrier.

The invention yet further provides a compound of the formula (i), ora
' 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.
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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 compound of the formula (1), or with, as
approptiate, a pharmaceutically acceptable salt or composition thereof.

_The invention also provides any novel intermediates described herein, e.g.
the compounds of the formula (V) and the compounds of the formula (I} in which
"Het" is"atached to the adjadent phenyl, pyridyl or pyrimidinyl group by a carbon
atom.

The following Examples illustrate the preparation of the compounds of the
formula (1).
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' EXAMPLE 1
2R.35/2S.3R)-2-(2.4-Diflucrophenvl)-3-(4-[pvrazol-1-viiphenvi)-1-

1,2.4-triazol-1-vi}butan-2-ol

A solution of 2-(2,4-difluorophenyl)-3-(4-[pyrazol-1-yljphenyi)-1-

© (1,2,4-triazol-1-yl)-3-buteri-2-ol (0.8, 2mmol - Preparation 3) in ethanol
(100ml) was hydrogenated at 30 psi (200KPa) pressure over 10%
paliadium on charcoal (0.1g) for 4 hours at room temperature. A further .
batch of catalyst (0.3g) was added, and the hydrogenation was
continued for 2 hours. The mixture was filtered through "Arbocel*
(Trade Mark) and the filtrate was concentrated under reduced pressure.
The residue was purified by flash chromatography on silica by elution
with dichloromethane/methanol (98:2). Fractions containing the desired
product were combined and evaporated under pressure. The residue
was crystallised from methanol to afford the title compound as a
colourless solid (280mg, 34%), m.p. 176-177°C.
Analysis %:
Found: C, 63.87; H, 4.73; N, 17.55.
C21H4gF2N:0 requires: - C, 63.79; H, 4.84; N, 17.71.
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EXAMPLE 2
=2- Diflu - -
thylimi o2 -1 jazol-1- tan-2-ol

RS

OBy

A mixture of 2-(2,4-difluorophenyl)-3-(4-[1-methylimidazoi-2-
yilphenyl)-1-(1,2,4-triazol-1-y])-3-buten-2-o0l {0.45g, 1.1immol - see
Preparation 13) and p-toluenesulphonyihydrazide (1.0g, 5.5mmol) was |
suspended in toluene {(20mi) and heated under reflux for 4 hours. The
cooled mixture was diluted with ethy! acetate (50ml) then washed twice
with aqueous sodium hydroxide solution (2N, 50ml). The organic
phase was dried (MgSO,), filtered and evaporated under reduced
pressure to give a yellow oil. The crude product was purified by
chromatography on silica by elution with ethyl acetate/methanol (97:3).
The pure fractions were combined and evaporated to give a colourless
foam. The foam was triturated with hexane/ether to afford the title
compound, (2R,3R/2S,3S) enantiomeric pair, as a colourless solid
(0.07g, 15%), m.p. 159-161°C. |
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Analysis %:

Found: C, 64.39; H, 5.01; N, 16.97.
CoH,,F,NO requires: C, 64.53; H, 5.17; N, 17.11%. .
H-N.M.R. (300MHz, CDCI,): & = 1.60 (d,3H), 3.42 (q,1H), 3.65 (s,3H), 4.63

(d,1H), 4.78 (s,1H), 5.01 (d,1 H), 6.43 (m,1H), 6.61 (m,1H), 6.91 {(s,1H), 6.94
(m,1H), 7.04(s,1H), 7.06(d,2H), 7.38(d,2H), 7.78(s,1H), 7.94(s,1H) ppm.

Further elution with ethyl acetate/methanol (95:5) provided, after
combination and evaporation of the appropriate fractions, a colourless
foam. Trituration with hexane/ethyl acetate afforded the title

compound, (2R,35/2S5,3R) enantiomeric pair, as a colouriess solid (0.1g,
22%), m.p. 153-155°C.

Analysis %:
Found: G, 64.50; H, 5.19; N, 16.92.
C,H,,F,N.O requires: . C, 64.53; H, 5.17; N, 17.11%.

IH-N.M.R. (300MHz, CDCL,): 5 = 1.14 (d,3H), 3.38 (q,1H), 3.79 (s,3H), 3.86
(d,1H), 4.80 (d,1H), 4.81 (s,1H), 6.75 (m,2H), 6.98 (s,1H), 7.10 (s,1H), 7.46
(m,1H), 7.58 (d,2H), 7.61 (d,2H), 7.70 (s,1H), 7.74 (s,1H) ppm.

EXAMPLES 3 to 30
The following compounds were prepared using the method of
either Example 1 or Example 2, as specified in the Table. |

It will be noted that in some Examples using the method of Exampie 2,
only the predominant diastereomeric pair was isolated.



WW
: Stereo- m.p. Analysis % Molecular Method ot
Het chemistry (°C) (Theoretical in brackets) formula Example
c H N No.
(2R,3S/ 204205 | 6379 | 4.64 17.30 | CpyHuFoN;0 1
SNy 28,3R) 6379 | 4.84 a7y |
(2R,35/ 167-168 | 60.63 4.55 2157 | CyHyoFNO 1
oo Na 28,3R) (60,60 4.58 21,20)
N N
(2R,35/ 194-195 | 60.80 4.44 2102 [ CypHysFoN0 1
\IF/N\: 2;,39) (60.60 4.58 21.20)
N
(2R,38/ 229232 | 60.77 4.54 2113 | CpH,F N0 1
\N,Nﬁ 28,3R) (60.60 4.58 21.20)

CSSTO/L6 OM.

OLYZO/96dA/LOd
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Method of

Ex. Stereo- m.p. Analysis % Molecular
No. Het chemistry (°C) (Theoretical in brackets) formula Example
‘ C. H N : No.
7 (2R,3S/ 202 61.62 5.09 20.37 CoyHaoF N0 1
- 28,3R) (61.45 4.91 20.48)
8 (2R,3S/ 197 64.61 5.08 17.14 CooHa FoN;O
H, 2S,3R) (64.54 5.17 17.10)
NN
9 _ (2R,3S/ 153-155 60.93 5.21 18.78 | CogHyFaNGO,.
Y‘( AT 25,3R) (60.78 5.32 18.50)
“N
a1
10 (2R,3R/ Gum 60.31 5.36 18.21 CyHaFaNGO,
ro\/CH 25,38) 6047 | 535 18.40) | .%H,0

" TSSTO/L6 OM

OLYZT0/96d /LD
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Ex. Stereo- m.p. - Analysis % Molecutar Method of
No. Het chemistry (°C (Theoretical in brackets) formuia Example
: c H N No.
11 (2R,3R/ Foam 57.57 5.31 16.55 C,H,,F;N,0.S 2
ro\/CHS 25,:’53) (57.70 5.04 16.83) _
__N
\( \N
|
N
CH,
12 CH (2R,3s/ Foam Characterised by CyHasFoNg0,S
_ ro\/ 3 | 25,3R) 'H-N.M.R. spectroscopy  (see
: later)
N .
cH,
13 (2R,3s/ 80 62.52 5.54 14.79 CoHasFoNgO,
2 25,3R) (62.32 5.66 15.14) J6H,0
=Y
b 2 _
14 (2R,3S/ Foam 63.27 4.91 12.56 CgoHyFoN:0,8
\|-//\N 25,3R) 6314 | 529 1227) | .%H,0
| N Il - Characte
SPh (2R,3R/ Foam |[--rised by CyoHyFoN;0,S
[( 25,3S) THN.M.R
(see
later) :

TSSTO/L6 O

OLYT0/96dT/LOd
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Stereo- m.p. Analysis % - | Molecular Method of g
Het chemistry (°C) (Theoretical in brackets) formula Example ]
: C H N No. . E
(2R,3S/ 115-118 60.00 4.65 20.77 CoHyaFoNeO 1 (and 2)
l \\,If 2S,3R) (59.92 4.65 20.96) JH,0
NH | (2R3R/ Foam 59.90 | 4.56 2054 | C,H,eF.NO 2
28,38) (59.92 4,65 20.96) | .WH0
(2R,38/ 102 | 83.08 4.40 16.63 CpaHaoFoN,OS 1
28,3R) (53.10 4.45 16.89) | .%H,0
~ ,N\: /NHSO,CH, -
1
w
N
L
(2R,38/ 194-196 | 59.10 4.93 20.80 CygHagF:N; 0, 1
2S,3R) (59.09 4.96 20.97)
o
(2R,38/ 222 | 61.33 4.72 18.42 CogHaoF2N:O, 1
2S,3R) (61.06 | 4.90 18.57)




o

I’ Ex. Stereo- m.p. Analysis % Molecular Method of
No. Het chemistry (°C) (Theoretical in brackets) formula Example
C H N No.
19 (2R,38/ 132-135 Characterised by C,H,sF.N:O, 2
| '/OVCHs 25,3R) TH-N.M.R. (see later)
YN (2R,3R/ Foam | Characterised by CpHasF,N:0,
NI || 28S,35) H-N.M.R. (see later).
20 Ng | @RS 268262 | 5522 | 4.01 19.14 | CoH,F,N08
\(sY L | 28,3R) (55.47 | 4.31 19.42) | .%H,0
||
N—N
21 | NH (2R,3R/ 120-131 | 565.38 3.92 19.21 CygoH sF;N0S
\rsY , |28,39) (65.47 | 4.31 19.42) |.4H0
.
N——N |
22 | (2R,38/ Foam Characterised by Cy4HyoF,N;OS
SNy ;s | 25,3R) 1H-N.M.R. (see later) o
L
=N

TSST0/L6 O

0LYT0/96dH/L.Od




Ex. Stereo- m.p. Analysis % Molecular Method of
No. Het chemistry (°C) (Theoretical in brackets) formula Example
| c H N No.
23 (2R,38/ 117-120 | 6499 | 5.9 16.55 | CpHnF.NO 1
SN 28,3R) ©ass | 517 | 17.10) o
| CH3
24 (2R,38/ 138140 | 6114 | 544 | 1820 | CH.FNO, 1
ro\/C"s 28,3R) ©078 | 6.32 18.49)
{ . |
i X
N
25 (2R,38) Foam | Characterised by CosHaeF N0, 1
M 'H-N.M.R. (see later) :
Ney
I
N .
26  om | @88R) Foam | 60.70 | 5.38 18.58 | CoHyFNOs 1
(O\/C' 3 (60.78 | 5.32 18.50)
[()l:[:s = +49°

ZSST0/L6 OM

OLYZ0/96d3/ LD
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Stereo- m.p. Analysis % Molecular Method of
chemistry (°C) (Theoretical In brackets) formula Example
c H N No.
(2R,3R/ Foam 63.61 4.88 16.87 C,,HyF,NO.
28,38) (63.82 5.1 1747) |7, ELO
(2R,38/ Foam 63.28 4.91 17.04 C,,H,,F,N:O.
2S,3R) (63.07 4.92 17.50) ¥% H,0
28 (2R,3S/ Foam 66.66 4.97 17.27 CyHy,F N0
2S,3R 66.46 5.07 17.01
CH,Ph 3R) ( )
I Charact
N, erised
|| E (2R,3S) oll by
. THNMR "
1 (see
later)

-ss-

TSST0/L6 OM

OLYTO/96A/LOd




Stereo- Analysis % Molecular Method of é
chemistiry (°C) (Theoretical In brackets) formula Example §
c H N : : No.’ g
uzs | (2R,38/ Foam | 6822 | 528 17.05 | CpyHapyFoN;05 1
2S,3R) (57.91 5.30 17.69) | % H,0
?Hzo(a‘lz)zOH '
N\
i
_ — &
30 (2R,38/ 122-123° | 59.92 5.46 17.57 CaHysFN:Os, 1 T
| 25,3R) (59.50 | 5.41 17.35)
(i:Hz0(CH,)zOCH3
N\
T
e e

method of Example 2, when good separation of the diastereomers was obtained by hplc on an "ODS2" column by elution

+ The RS/SR Isomer of Example 15 was obtalned by the method of Example 1. The Example was then repeated by the g
with methanol/water (60:40) when the RR/SS Isomer eluted first. I
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'H-N.M.R. (300MHz, CDCl,):
Example No. 12: § = 1.14 (d,3H), 1.24 (1,3H), 2.62 (s,2H), 3.38 (q,1H), 3.80 (q,2H),
3.82 (d,1H), 4.80 (d,1H),4.82 (s,1H),5.42 (s,2H), 6.7-6.8 (m,2H), 7.46 (q,1H), 7.63
(d,2H), 7.70 (s,1H), 7.72 (s,1H), 7.78 (d,1H), 7.89 (d,2H) ppm.
Example No. 14: 3 = 1.14 (t,3H), 1.57 (d,3H), 3.38 (q,2H), 3.41 (q,1H), 4.63 (d,1H),
4.82 (s,1H), 5.26 (ABq,2H), 6.43 (m,1H), 6.61 (m,1H), 6.96 (m,1H), 7.08 (d,2H), 7.24
(s,5H), 7.26 (d,2H), 7.3-7.7 (m,2H), 7.76 (s,1H), 7.87 (s,1H) ppm.
Example No. 19 (2R,3S/2S,3R): § = 1.17 (d,3H), 1.22 (,3H), 3.39 (q,1H), 3.59
(9,2H), 3.86 (d,1H), 4.77 (s,1H), 4.80 (d,1H), 5.33 (s,2H), 6.78 (m,2H), 7.16 (d,2H),
7.50 (m,1H), 7.74 (s,1H), 7.76 (s,1H), 7.80 (d,2H) ppm. o
Example No. 18 (2R,3R/2S,3S): § = 1.19 (t,3H), 1.60 (d,3H), 3.46 (q,3H), 4.65 (d,
1H), 4.77 (s, 1H), 5.12 (d, 1H), 5.20 (s,1H), 6.44 (td,1H), 6.62 (td,1H), 6.94 (q,1H),
7.06 (d, 2H), 7.08 (d,2H), 7.50 (d,2H), 7.76 (s,1H), 7.85 (s,1H) ppm.
Example No. 22: & = 1.14 (d,3H), 2.64 (s,3H), 3.38 (q,1H), 3.84 (d,1H), 4.80 (d,1H),
4.87 (s,1H), 6.79 (m,2H), 7.48 (m,1H), 7.63 (s,4H), 7.74 (s,1H), 7.76 (s,1H), 8.44
(s,1H) ppm.
Example No. 25: § = 1.15 (d,3H), 1.22 (t,3H), 3.40 (q,1H), 3.75 (q,2H), 3.90 (d,1H),
4.85 (d,2H), 5.70 (s,2H), 6.75 (m,2H), 7.50 (m,1H), 7.67 (s,4H), 7.75 (s,1H), 7.82
(s,1H), 7.90 (s,1H) ppm.
Example No. 28: 5 = 1.13 (d,3H), 3.34 (q,1H), 3.80 (d,1H), 4.76 (d,1H), 4.80 (s,1H),
5.59 (s,2H), 6.7-6.8 (m, 2H), 7.05 (m, 2H), 7.20 (m,5H), 7.46 (m,1H), 7.54 (d,2H),
7.70 (s,1H), 7.72 (s,1H), 7.74 (s,1H) ppm. '



WO 97/01552 : PCT/EP96/02470

31-

The following compounds were prepared using_ a similar method to that
described in _Example 2. '




w

Ex. Stereo- m.p. Analysis %
No. Het chemistry (°C) (Theoretical in brackets) Molecular formula
: _ c H N
31 (2R,3S/ 169-171 60.67 4.49 20.89 'c”H,,F,N,o
2S,3R) 60.60 4.58 21.20)
NN (
32 (2R,3R/ 86° 60.41 5.16 19,58 CooH sF2NG0.%2(C,H,),0
2S,38) - (60.96 5.35 19.39)
\N&N _
a3 (2R,3S/ 202-203 57.80 4.38 24.90 CoH;FN,0
N 2S,3R) (57.43 - 4.31 24.67)
\N/ \\I
|l
34 (2R,3R/ 86-02 | Characterlsed by C,oHy/FN,0
25,38) TH-N.M.R. spectroscopy
NN ,N\j (see below)

TSS10/L6 OM

-1

OL¥Z0/96dT/ LD



WO 97/01552 PCT/EP96/02470
40~

EXAMPLE 34
'H-N.M.R. (300MHz, CDCL,): § = 1.64 (d,3H), 3.50 (q,1H), 3.71 (d,1H), 5.03
_ (d,1H), 5.05 (s,1H), 6.48 (m,1H), 6.67 (m,1H), 6.92 (q,1H), 7.68 (m,2H),
7.80 (s,1H), 7.85 (s,1H), 8.00 (s,1H), 8.05 (s,1H), 9.05 (s,1H) ppm.
' EXAMPLE 35

OC,H,

A solution of (2R,35/2S,3R)-2-(2,4-difluorophenyi)-3-(4-{1-
ethoxymethyi-2-phenyithicimidazol-5-yl]jphenyl)-1-(1,2,4-triazol-1-
yl)butan-2-0l {0.44g, 0.8mmol - see Example 14) in methanol (30ml) was
hydrogenated under a pressure of 30 psi (200KPa) over Raney nickel
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(0.07g) at room temperature for 4 hours The catalyst was removed by
filtration through "Arbocel® (Trade Mark) and the filtrate was
evaporated under reduced pressure. The residue was partitioned
between dichioromethane (50mi) and water (20ml). The separated
organic phase was dried (MgSO,) and evaporatéd under reduced
pressure. The crude product was purified by column chromatography
on silica by elution with dichloromethane/methanot (95:5). Fractions
containing the desired product were combined and evaporated under
reduced pressure to give the title compound (0.17g, 50%) as a foam,
which was characterised by 'H-N.M.R. spectroscopy (300MHz, CDCl,) §
= 1.14 (d,3H), 1.22 (t,3H), 3.36 (q,1H), 3.55 (q,2H), 3.89 (d,1H), 4.80 (s,1H),
4.82 (d,1H), 5.29 (s,2H), 6.78 (m,2H), 7.19 (s,1H), 7.50 (m,1H), 7.59 (s,4H),
7.70 (s,1H), 7.76 (s,1H), 7.77 (s,1H) ppm.

EXAMPLE 36
2F 3R)-2- roph -f4-(1 riazo
Nphen = 4-triazoi-1- -2-01
gﬁm
anuncao
HCHE

'm

N Ay
=3
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An Intimate mixture of 2-(2,4-diﬂuorophényl)-3«-(4—
formamidophenyi)-1-(1 ,2,+iriazol-1-y0butén-2—ol (4.4g, 12mmol - see
Preparation 19) and formyihydrazine (7.0g, 0.13mmol) was heated to
240°C for 1.5 hours. The cooled mixture was partitioned between
dichloromethane {(100ml) and water (100ml). The aqueous phase was
extracted with dichioromethane (100ml) and the organic extracts were
-combined, dried (MgSO,) and evaporated under reduced pressure. The
residl.ie was purified by fiash chromatography by gradient elution with

" dichloromethane/methanol [98:2 — 96:4 — 95:5 — 90:1 0]. Fractions
containing the desired product were combined and evaporated under
reduced pressure. The crude product was triturated with ether to give
the title compound (2.1g, 44%) as a white solid, m.p. 238-240°C.
Analysis %:

Found: 'C, 60.60; H, 4.52; N, 20.91;
CoH,FaNLO requires: C, 60.59; H, 4.58; N, 21.21.
The title compound was resoived by chiral hplc using a Chiralpak AD

- (Trademark) column by elution with isopropanol/hexane (30:70).
Fractions containing each single enantiomer were combined and
evaporated under reduced pressure. The front-running enantiomer was
the 2S,3R form.
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EXAMPLE 37
~(2,4-Diflucrophenyi)-3-[4- 1.3

! -1-(1.2.4-triazol-1-

H
N& N—cH; G
|=N
CONHNH,
F
ﬁIH.HCI
Me-C-OEt
A I
N% “N-—CH
|
s===N Me
| |
N—N
F

A suspension of (2R,3SIZS,3R)-4-[2-(2,4-diﬂuorophehyl)-z-

hydroxy-1-(1,2,4-triazol-1-yl)-but-3-yl]benzoyl hydrazide (0.3g, 0.8mmol - |
see Preparation 23) and ethyl acetimidate hydrochloride (0.24g, 2mmol)

in ethanol (5ml) was heated under reflux for 3 hours. The cooled
mixture was filtered, and the filtrate evaporated under reduced

pressure. The residue was disso!ved in dioxan (10ml) and then heated

under reflux for 18 hours. The mixture was evaporated under reduced
pressure then partitioned between dichloromethane {(20mi) and water.
(20ml). The organic layer was dried (MgSO,) and evaporated under
reduced pressure to give the titie compound (0.18g, 62%) as a
colourless solid, m.p. 182-184°C.
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Analysis %:

Found: C. 61.44; H, 4.56; N, 16.92;

C,,HsF.N;O, requires: G, 61.30; H, 4.66; N, 17.03.

ey S B
F
1{HIJ
P N x
i "
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A solution of (2R,35/2S,3R)-2-(z,4-difluorophenyl)-3-(4-[1-
ethoxymethyl-1,2,4-triazol-5-yi]phenyl)butan-2-ol (0.12g, 0.3mmol - see
Exampile 9) in ethanol (1ml) was treated with dilute hydrochioric acid
(5M, 0.7ml) and the mixture was then heated under reflux for 3 hours.
The mixture was evaporated under reduced pressure and the residue
was azeotroped with toluene (5ml). The residual foam was triturated
with ethanol/ethyl acetate to give the title compound (0.09g, 76%) as a
colourless solid, m.p. 197-203°C.

Analysis %:
Found: C, 53.42; H, 4.30; N, 18,42.
CoH,sFNgO.HCLH,O requires:  C, §3.40; H, 4.48; N, 18.68.

- EXAMPLES 39-41
The following compounds were prepared from the corresponding
N-ethoxymethyl compounds using the method of Example 38.

'
Nl;\E—CHz Het

F



siereo-

Analysis %

Ex. .
No. chemistry (°C) (Theoretical in brackets) Molecular formula
c H N
39 (2R,3S8/ 193-199 59.12 4.52 16.31 .CgqHoFaN:O.HCI
2S,3R) (58.39 4.67 16.21)
or
———N
40 (2R,3S/ 258-261 57.21 4.49 15.66 C,H o FaN;0.HCL.0.5H, 01
25,3R) (57.20 4.80 15.88)
4 (2R,3s/ 49.35 4.22 16.49 C,H 5 F2NgO,S.HCI
2S,3R) (49.36 4.38 16.45)
H
\/N\(SOZCH3 —
L
B

SST0/L6 O

-9 -

0LYT0/9643/1Dd
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EXAMPLE 42
-(2.4-Di -{4-[1.2.3-triazol- =1=

A solution of (2R,38)-2-(2,4-difluorophenyl)-3-(4-[1-ethoxymethyl-
1,2,3-triazol-5-yl]phenyl)-1-(1,2,4-triazol-1-yl)butan-2-ol (5.2g, 0.11mol -
see Example 25) in ethanol (S50ml) was treated with dilute hydrochloric
acid (2N, 12ml) and the mixture was heated under refiux for one hour.
The mixture was cooled to room temperature and the solvent was
removed under reduced pressure. The residue was dissolved in water
(50ml) and the mixture was neutralized by addition of solid sodium
carbonate and was extracted with ethyl acetate (2 x 100mi). The
combined extracts were dried (MgSO,) and evaporated under reduced
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pressure to yield a colourless foam. The crude product was purified by
column chromatography on silica by elution with ethyl
ace_tateldiethylamine (95:5) followed by ethyl acetate/methanol (90:10
then 80:20). Fractions containing the desired product were combined

and evaporated under reduced pressure to vield the title compound as
a colourless foam (3.7g, 82%), [cz]:,s = -63.8°

Analysis %:
Found: C, 60.39; H, 4.64; N, 21.00;
C, 1 F.NO requires: C, 60.59; H, 4.58; N, 21.21.

EXAMPLES 43-45
The following compounds were prepared from the corresponding
N-ethoxymethyl compounds using the method of Exampie 42.

pug, -
N';\E—Cﬂz— F—Q——Het



[ 1- m —
EX. Stereo- m.p. Analysis %
No. Het chemistry (°C) (Theoretical In brackets) Molecular formula
. C H N
43 | H (2R,38/ 205-211 62.18 4.82 16.88 Co4H oFN;0.0.5H,0
N 2S,3R) . (62,36 4.98 17.31)
\\1(:-::]
N l
44 _ (2R,35/ 110-118 60.25 4.59 21.41 CHsFaNO
) 2S,3R) (60.59 4.58 21.21)
N,
LY |
S
45 (28,3R) Foam 60.28 4.69 20.99 CHyF.N0
(60.59 4.58 21.21)
' [cz];s = +46°
— —AJM

ZSSTO/L6 OM

-6~

OLYTO/96d /LI
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EXAMPLES 46-50
The following compounds were prepared using the method of
either Example 1 or Examplie 42, as specified in the Table.

iy

Het



W — e ————t #
Stereo- m.p. Analysis % Molecular Method

Ar chemistry (°C) (Theoretical In formula
brackets)

c H N
528 |17.47 | C,H,CINO.

(2R,38/ Foam | 61.02
a I 28,3R) (61.23 534 [17.01) |H,0

(2R,38/ 190- Characterised by C,3H,:CINGO,

25,3R) 191 "H-N.M.R. (see later)
Cl\ \J:

(2R,38/ 130- | 59.99 519 | 20.31 | CygHycCINGO.

ae ? 2S,3R) 135 (59.48 4.96 20.81) 0.5H,0

w%ﬁ e

TSST0/L6 OM

- lg-

OLY20/964A/LDd



Stereo- m.p. ' Analysis % Molecular Method
chemistry (°C) (Theoretical in formula
brackets) Exampl
C H No.
(2R,38/ 122- 63.18 5.81 19.44 C,H,sFNO, 1
2S,3R) 1124 (63.30 5.74 19.27)
i
50 (2R,3S/ 164- 63.18 5.11 2262 CyoH o FNO
, 2S,3R) 166 (63.49 5.03 22.23)
..|| N§‘i‘
NH
EXAMPLE 47
JH-NMR (300MHz, CDCI,): 5 = 1.12 (d,3H), 1.24 (t,3H), 3.78 (m,3H), 3.96 (q,1H), 4.91 (br,s,1H), 5.47 (d,1H), 5.69 (s,2H), 7.19

(m,2H), 7.81 (m,1H), 7.6-7.75 (m,7H), 7.79 (s,1H) ppm.

TSST0/L6 O

OLYT0/96dT/1LId
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EXAMPLE 51

(2R,3$IZS.SR};2;{2.4-0iﬂuo:;ogheny!kg:gb[s-methglthio-1 3.4-0xadiazol-2-
yliphenvh-1-(1.2.4-triazol-1-yl\butan-2-ol

A solution of (2R,35/2S,3R)~2+(2,4-difluorophenyi)-3-(4-[5-
mercapto-1,3,4-oxadiazol-2-yliphenyl)-1~(1,2,4-triazol-1-yl)butan-2-ol
hydrochloride (0.5g, 1.1immol - see Preparation 31) in DMF (5 ml) was
treated with sodium hydride (80% dispersion in ofl, 0.07g, 2.4mmoi) and
the solution was stirred at room temperature for 0.75 hours.
lodomethane (0.07ml, 1.1mmol) was added to the mixture which was
stirred for a further hour and then was evaporated under reduced
pressure. The residue was partitioned between ethyl acstate (20ml) and
water (20mi). The organic phase was dried (MgS0,) and evaporated
under reduced pressure. The crude product was purified by column
chromatography on silica by gradient elution with
dichloromethane/methanol (100:0, ©8:2, 96:4). Fractions containing the
desired product were combined and evaporated under reducsd
pressure to yield a gum. Trituration of the gum with ether/hexane
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afforded the title compound (0.23g, 45%) as a pale yellow solid, which
was characterised by 'H-N.M.R. spectroscopy (300 MHz, CDCL): § =
1,14 (d,3H), 2.78 (s,3H), 3.36 (q,1H), 3.85 (d,1H), 4.79 (d,1H), 4.89 (s,1H),
6.7-6.8 (m,2H), 7.48 (m,1H), 7.62 (d,2H), 7.73 (d,2H), 7.95 (s,1H), 8.01
(s,1H).

EXAMPLE 52
~. 1T onvi)-3-(4-[5-me
-2- n 2 4-triazol-1-yl 9.
.
g e
N F N—N
F
m-Chloroperoxybenzoic
acid

Q’Cﬁg—@—i}—so’q

A solution of (2R,3S/2S,3R)-2-(2,4-difluorophenyt)-3-(4-[5-
methyithio-1,3,4-oxadiazol-2-yl]phenyl)-i-(1,2,4-triazol-1-yl)butan-2-ol
(0.18g, 0.4mmol - see Example 51) in dichioromethane (Sml) was cooled
to0 -70°C and treated with a solution of m-chloroperoxybenzoic acid
(50%, 0.8g, 1.6mmol) in dichioromethane (10ml). The solution was
allowed to warm to room temperature and was stirred for 24 hours.
The mixture was washed with agueous sodium hydroxide (2M, 20mi),
dried (MgSO,) and evaporated under reduced pressure.
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The residue was chromatographed on silica by gradient elution
with dichloromethane/methanol (99:1-290:10). Fractions coniaining the
desired product were combined and evaporated'under reduced
pressure to yield a foam which was triturated with ether/hexane to give

the title compound, (0.12g, €6%), as a cream-coioured solid, m.p. 180-
183°C.

Analysis %:
Found: C, 52.93; H, 3.83; N, 14.34.
C,H,,F.N.O,S requires: C, 53.04; H, 4.03; N, 14.73.
EXAMPLE 53 |
2. ifluoro 1)-3- eth nvi-
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The title compound was prepared from the corresponding
methyithio derivative (see Example 22) by a similar method to that of
Example 52, and had an m.p. of 139-141°C.

Analysis %:
Found: C, 53.26; H, 4.19; N, 17.49.
CH,,F.N,O,S requires: : C, §3.16; H, 4.25; N, 17.71.
MP 4
- ifluorophenyl)-3- -etho -
thyisuiphonyl- iazol- envl)-1-(1.2.4-triazol-1- =2
- é?ﬂhﬁ’féfis
&
e O
N F N
Me
! _
m-chloroperoxybenzoic

acid

gy A

2
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The title compound was p. epared from the product of Example

11 by a similar method to that of Example 52.

Analysis %:
Found: - C, 53.74; H, 5.13; N, 15.72.
C,H,,F,N,O,S requires: C, 54.12; H, 4.02; N, 15.78.
EXAMPLE S5
-2-(2.4-Di - mino-1,2.4- az
- henvl]-1~ triazol-1-v)b o
OH
N—CHZ Me
i_ { <__->
N
F
HO-N=C(NH,)),/Na/EtOH
48 Molecular Sieves

mﬂg’%—@-ﬁ
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Sodium metal (0.3g, 13mmol) was added to a mixture of hydroxy
guanidine hemihydrate hemisulphate (0.86g, 6.5mmol) and 4A
molecular sieves {(1.3g) in ethanol (8ml). After disappearance of all the
sodium, (2R,3S/2S,3R)-4-[2-(2,4-difluorophenyl)-2-hydroxy-1-(1,2,4-
triazol-1-yl)but-3-yl]benzoic acid methyl ester (0.5g, 1.3mmol
- see Preparation 23(if)) was added to the mixture which was heated
under refiux for 1 hour. The mixture was neutralised with glacial acetic
acid, diluted with water (soinl) then extracted with ethyl acetate (50ml).
The organic extract was washed with saturated sodium carbonate
solution (20ml), dried (MgSO,) and evaporated under reduced pressure.
The residue was chromatographed on silica by elution with ethyl
acetate/methanol (95:5). Fractions containing the desired product were
combined, evaporated under reduced pressure then triturated with
ether/hexane to afford the title compound (0.025g, 5%) as a colourless
solid, m.p. 234-237°C.

Analysis %:
Found: - C,58.40; H, 448; N, 20.01.
C,oH oF N0, requires: C, 58.24; H, 4.40; N, 20.38.
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A mixture of (2R,3S/2S,3R)-4-[2-(2,4-diflucrophenyl)-2-hydroxy-1-(1,2,4-
triazol-1-yl)but-3-yilbenzoic acid (0.51g, 1.3mmol - see Preparation 32)
1-hydroxybenzotriazole monohydrate (*HOBT") (0.18g, 1.3mmol),
thiosemicarbazide (0.129, 1.3mmol) triethylamine (0.37ml, 2.6mmol), 1-
[3-dimethylaminopropyl]-3-ethylcarbodiimide hydrochioride ("DAPCD")
{0.51g, 2.6mmoi), dimethylformamide (8ml) and dichloromethane (25m})
was stirred at room temperature for 2 days. The solvents were
removed under reduced pressure and the residue was
chromatographed on sllica by gradient elution with
dichloromethane/methanol (98:2, 95:5, 82:8). Fractions containing the
desired product were combined and evaporated under reduced
pressure. Trituration with chioroform afforded the title compound as a
colouriess solid, m.p. 237-242°C.
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Analysis %: ~60-
Found: C, 55.98; H, 4.24; N, 19.88.
CooH o F.N:0..%H,0 requires: C, 56.39; H, 4.61; N, 19.73.

To a solution of diisopropylamine (1.7ml, 12mmol) in dry THF
(50mi) at -20°C under a nitrogen atmosphere was added dropwise a
solution of n-butyllithium in hexane (2.5M, 4.9ml, 12mmol). After
stirring for 0.25 hours, the mixture was cooled to -70°C and was troated
with a solution of 5-(2,5-dimethylpyrrol-1-yl)-2-ethyipyridine (2.38g,
12mmol - see Preparation 33) in THF (15ml). The resuiting mixture was
stirred at this temperature for 0.75 hours then treated with a solution of
1-(2,4-difluorophenyl)-2-(1,2,4-triazol-1-yl)ethanone (2.6g, 12mmol - see
e.g. EP-A-0069442) in THF (30ml). The solution was stirred at this
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temperature for 0.5 hours and the reaction was quenched by addition
of aqueous acetic acld (10%, 70ml) and allowed to warm to room
temperature. The mixture was diluted with water (100ml) and extracted
with ethyl acetate (2 x 50mli). The combined organic exiracts were
dried (MgSO,) and evaporated under reduced pressure. The residue
was chromatographed on silica by gradient elution with ethyl
acetate/hexane (30:70, 50:50) to give the titie compound (0.5g, 10%) as
a colourless solid, m.p. 138-139°C.

Analysis %:
Found: C, 65.31; H, 5.36; N, 16.58.
C.sHaF,N:O requires: ' C, 65.23; H, 5.48; N, 16.54.
EXAMPLE 58
2 - Difiuorophenyl)-3- iazol-1-
rimidi - iazol-1- =2

: N“\;NI E/:f + I;Ni : b i . |

ln—BuL!'
N ol
-
MR G
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The title compound was prepared from 4-ethyl-6-(1,2,4-triazol-1-
yhpyrimidine (see Preparation 34) using a similar method to the
previous Example, m.p. 205-207°C (from ethyl acetate/methanol).

Analysis %:

Found: C, 54.37; H, 3.99; N, 28.08.
C,sHeFoN,O requires: C, 54.27; H, 4.05; N, 28.13.
EXAMPLE 59
- D ny - 2.3-iriazol-4-vi 1= 4-
. vilb Y

A solution of 2-(2,4-difluorophenyl)-3-(2-fluoro-4-[1-Jethoxymethyl-1,2,3-
triazol-5-yljphenyl)-1-(1,2,4-triazol-1-yl)-3-buten-2-01(0.269,0.5mmol - see
Preparation 52) in ethanol (20ml) was hydrogenated at 50psi (333kPa)
pressure over 10% palladium on charcoal (0.2g) for 18 hours at 50°C.
The mixture was filtered through "Arbocel” (Trade Mark) and the filtrate
was concentrated under reduced pressure. The residue was purified
by flash chromatography on silica by gradient elution with ethyl
acetate/hexane (1:1, 3:1, then 1:0). The product diasterecisomers were
not separated, hence fractions containing both isomers were combined
and evaporated under reduced pressure to yield the title compound as
a colouriess foam (0.042g, 18%). The product was characterised as a
5:1 mixture of the (2R,3S/2S,3R) and (2R,3R/2S,3S) diastereomers by
NMR.
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'H-NMR (300MHz, CDCL,):5 = 1.12(d,2.5H), 1.56(d,0.5H), 3.90(q,1H),
3.98(d,0.8H), 4.69(d,o.2H), 4.82(s,0.8H, 4.93(s,0.2H), 5.01(d,0.8H),
5.11(d,0.2H), 6.8(m,2H), 7.4-7.65(m,4H), 7.76(s,1H), 7.53(s,1 H), 7.98(s,1H),
12.7(br.s,1H) ppm.

EXAMPLE 60
3S, R)=2- Difluoro n -methyl-1.2 3-triazol-4-
. iazol-1-vi}butan-2-
. +, Ha
(ECH;CHI,N);PN, 'BOKO Buf
(CHCH,),0 - '@'
,“\/NH
B N

A suspension of azidotris(diethylamino)phosphonium bromide
(0.52g,1.4mmol-see Tetrahedron Letters 1990 37 4987 for preparation) -
in dry ether (10mi) was treated with a solution of (2R,38/2S,3R)-2-(2,4-
difluorophenyl)-3-(4-propanoyiphenyl)-1-(1,2,4-triazol-1-yl)butan-2-oi
(0.5g,1 .3mmol-see Preparation 47) in diethyl ether (10ml). Catalytic
quantities of potassium ferf-butoxide were added until a permanent
colour change occurred, the mixture was then stirred at room
temperature overnight. The reaction was quenched by addition of
saturated ammonium sulphate solution and the layers were separated.
The organic phase was dried (MgSO,) and evaporated under reduced
pressure. The residue was purified by flash chromatography on silica
by elution with ethyl acetate/diethylamine (19:1) followed by ethyl
acetate/methanol (19:1). Fractions containing the desired product were
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combined and evaporated under reduced pressure to yield the title
compound (0.059,9%) as a colouriess solid, m.p. 169-171°C.

Analysis %

Found: C.81.71; H5.43; N,19.42
CoHyoF.N,O.% ELO requires C.,61.68; H,5.14; N,19.62

EXAMPLE 61

(ICH,CH,1,N)PNy BrKO Bu/ i >
(CH,CH,),0 o Q
N 'd
F
-(2 i hen - ri 1 1-

The title compound was prepared from (2R,35/2S,3R)-2-(2,4-
difluoro-phenyl)-3-{4-ethanoylphenyl)-1-(1,2,4-triazol-1-y))butan-2-ol (see
Preparation 48) by the method of Example 60. The product was
characterised by 'H NMR and was identical to the product of Example
15 (2R,3S/2S,3R form).

"H-NMR (300MHz, CDCl,): § = 1.18(d,3H), 3.39(q,1H),3.93(d,1H),
4.76(s,1H), 4.82(d,1H), 5.77(m,2H), 7.50(q,1H), 7.60(d,1 H), 7.73(s,1H),
7.80(s,1H), 7.81(d,1H), 7.98(s,1H) ppm. |
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. ~ CHg
Sy
-
—N oHj O_\CHs
r{\\_/iu O CICH,0CH,CH;

@ ,:} K,CO,/CH,COCH,CH;8
__NH

e

A solution of (2R,35/2S,3R)-2-(2,4-difluorophenyl)-3-(4-[1,2,3-
triazol-4-yljphenyl)-1-(1,2,4-triazol-1-yl)butan-2-ol (0.5g, 1.2mmol - a
product of Example 15) in butan-2-one (40mi) was treated with
potassium carbonate (0.35g.2.4mmol) followed by chioromethyl ethyl
ether (0.12ml, 1.2mmol). The mixture was stirred at room temperature
for 18 hours. The solvent was removed under reduced pressure and
the residue partitioned between water (10ml) and ethyl acetate (20ml).
The aqueous phase was exiracted with ethyl acetate (2x 20ml) and the
combined organic layers were extracted with brine (2x 10ml), dried
(Na,S0,) and evaporated under reduced pressure. The colouriess solid
residue was flash cliromatographed on silica by gradient elution with
hexane/isopropanoi (49:1,9:1). Pure fractions containing each
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regioisomer were combined and evaporated under reduced pressure.
Both title compounds were obtained by trituration with ether as
colourless solids. The structure of each regiolsomer was assigned by
n.O.e measurement.
(2R,35/2S,3R)-2-(2 4-difluorophenyl)-8-(4-[2-ethoxymethyl-1,2,3-triazol-4-
yilphenyi)-1-(1,2,4-triazol-1-yl)butan-2-01(0.17g, 30%) had a m.p. of 118-
120°C.

Analysis %
Found: C,60.80; H,5.48; N,18.03
C.sH,,F.N,O, requires C,60.78; H,5.32; N,18.48

(2R,38/2S,3R)-2-(2,4-difluorophenyl)-3-(4-[1-ethoxymethyl-1,2,3-triazol-4-
yllphenyi)-1-(1,2,4-triazol-1-yl)butan-2-0l (0.097g,17%) had a m.p.
153-156°C.

Analysis %
Found: . C,80.77; H,5.42; N,18.13
CysHo,F:N;O; requires - C,60.78; "  H,5.32; N,18.49
EXAMPLE 63
+(2,4-D -3(4-[1.2 3-triazol-4-vI]phenyl)-1-

. A solution of (2R,3S/2S,3R)-2-(2,4-difluorophenyl)-3-(4-[1-benzyl-1,2,3-

triazol-5-yi]phenyi)-1-(1,2,4-triazoi-1-yl)butan-2-01(0.39,0.6mmol - a
product of Example 28) in methanol (1u0mi) was hydrogenated at 50psi
(333kPa) pressure over 10% palladium on charcoal {0.1g) for 18 hours
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"at 100°C. The cooled mixture was filtered through "Arbocel” and the
filtrate was concentrated under reduced pressure. The residue was
purified by flash chromatography on silica by gradient elution with
dichioromethane/methanol (39:1,19:1). Fractions containing the desired
product were combined and evaporéted under reduced pressure to
yield the title compound as a colourless solid (0.18g, 71%). The

product was confirmed to be identical to the product of Example 44 by
NMR. '

Analysis %
Found: " C,61.10; H,4.96; N,20.50
C,oH sF,N;O requires C,60.58; H,4.58; N,21.21

EXAMPLE 64
=(2,4-Di rophenvl)-3.{4-11.2.3-triazol-4-y[]phenyl})-1- 4-triazol-1-

yhbutan-2-ol

C}“ onl -
E

A solution of 2-(2,4-diﬂuoropher_tyl)-s-(4-{1 -benzyi-1,2,3-triazol-5-
yljphenyi)-1-(1,2,4-triazol-1-yl)-3-buten-2-0l(0.15g,0.3mmol - see
Preparation 43) in methanol (1 00ml) was hydrogenated at S0psi
(333kPa) pressure over 10% paliadium on charcoal (0.1g) for 18 hours
at 100°C. The cooled mixture was filtered through "Arbocel" and the
filtrate was concentrated under reduced pressure. The residue was
purified by flash chromatography on silica by elution with
dichloromethane/methanol (19:1). Fractions containing the desired
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'at'100°c. The cooled mixture was filtered through "Arbocel® and the
filtrate was concentrated under reducad pressixre. The residue was
purified by flash chromatography on silica by gradient elution with
dichioromethane/methanol (39:1,19:1). Fractions containing the desired
product were combined and evaporated under reduced pressure to
yield the title compound as a colourless solid (0.18g, 71%). The

product was confirmed to be identical to the product of Exampie 44 by
NMR.

Analysis % :
Found: " C,61.10; H,4.96; N,20.50
C,oH,sF.N;O requires C,60.59; H,4.58; N,21.21

EXAMPLE 64
~(2.4-Difluorophenyl)-3- 2.3-triazol-4-yljphenyl)-1-(1,2 4-triazol-1-

=N ou]"®
'y ®
Hho%P/CH,0H . ,u\
> H
<
F

A solution of 2-(2,4-diflucrophenyl)-3-{4-]1-benzyl-1,2,3-triazol-5-
yilphenyl)-1-{1,2,4-triazol-1-yl)-3-buten-2-01{0.18g,0.3mmol - see
Preparation 43) in methanol (100ml) was hydrogenated at 50psi
(333kPa) pressure over 10% pailadium on charcoal (0.1g) for 18 hours
at 100°C. The cooled mixture was filtered through "Arbocel" and the
filtrate was concentrated under reduced pressure. The residue was
purified by flash chromatography on siiica by elution with
dichloromethane/methanol (19:1). Fractions containing the desired
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- 68 * -
product were combined and evapdrated under reduced pressure to
yield the title compound as a gum (0.1g,81%). The product was a
mixture of diasiereomers by NMR.

The title compound as a mixture of diastereomers was prepared by a
similar method to Example 42 as a colourless solid, m.p. 168-170°C.
The starting material was prepared analogously to the method of
Example 1 and Preparation 12.

Analysis

Found: C,60.93; H,4.59; N,20.94
C,,H,:F.N,O requires C,60.59; H4.58 N,21.21
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EXAMPLE 66
2R,38)-2-(2.4-Difluorophenyl)-1-(1H-1.2.4-triazol-1-y)-3-[4-(1H-1 .2.3-triazol-4-
| henvl]-2-butanol
H
L
N
1rPh
. HCI

—-g—— r/;\z
2o

Yy
>

f\z—\
z:Z/

\
o~

L

N

uten-2-ol(+)-3-Bromocamphor-10-sulphonate.

A solution of (+)-3-bromocamphor-10-sulphonic acid (36.3g, 0.110 moles) in
IMS (40ml) was added to a solution of 2-(2,4-difluorophenyl)-3-(4-iodophenyl)-
1-(1H-1,2,4-triazol-1-yl)-3-buten-2-ol (50g, 0.110 moles) in IMS (300 mi). After

SUBSTITUTE SHEET (RULE 26)
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seeding, the resulting sil.‘iny was granulated for 20 houfs at room .temperature.

A white solid (22g, 0.03 moles) was collected by filtration aifter further

granulating for 1 hour at low temperaturs. The chiral purity was assessed as

©5% ee by chiral HPLC using a chiralcel OD (trademark) columin and eluting

with ethanol:hexane, 40:860. '

iy  (R)-2-(2.4-Difluorophenvi)-8-(4-lodophenyi)-1-(1H-1.2 4-triazol-1-v}}-3-
buten-2-of -
(R)-2-(2,4-Difluorophenyl)-3-(4-iodophenyl)-1-(1H-1,2,4-triazol-1-yi)-3-buten-2-ol
(+)-3-bromocamphor-10-sulphonate (206.5g, 0.27 moles) was added to .
methylene chloride (620ml) and water (620ml) and basified with 40% NaOH.-
The mixture was stirred for 15 minutes at room temperature and separated.

' The aqueous phase was re-extracted with methylene chloride (31 Omi). The
organic product solution was water washed (620ml) and concentrated to a
volume of 245ml. To the stirred and seeded concentrate at room temperature
was added hexane (2450ml) at a steady rate. The resuiting slurry was
granulated at §°C for 1 hour. Filtration afforded a white solid (117.4g, 0.26 .
moles) which was characterised by 'H-NMR spectroscopy.

"H NMR (300MHz, CDClg): & =4.55 (d, J = 15Hz, 1H) 4.90 (d, J = 15Hz, 1H),
5.16 (s, 1H), 5.25 (s, 2H), 6.70 (m,2H), 7.03 (d, J = 9Hz, 2H) 7.43 (dt, J = 7 and
8Hz, 1H), 7.58(d, J = SHz, 2H), 7.79 (s, 1H), 7.80 (s, 1H) ppm.

(i) 1-Benzyl-1H-1.2.3-riazole hydrochloride .

1,2,3-Triazole (79g, 1.1 mole) and potassium carbonate (1 38¢,.1 mole) were
refluxed in acetone (530mi). A solution of benzyl bromide (171g, 1 niole) in
acetone (250ml) was added to the resulting slurry over 1.5 hours maintaining
reflux. The reaction was stirred at reflux for a further 1 hour and then cooled to
room temperature. One litre of water was added and the acetone removed by
evaporating under reduced pressure. The product was extracted with |
methylene chioride (700ml) and separated. The aqueous phase was further
extracted with methylene chioride (250ml) and the combined organic extracts
washed with water (400ml). The product solution was concentrated to an oil

SUBSTITUTE SHEET (RULE 26)



WO 97/01552 PCI/EPI6/02470

-71-

(162g). To a stirred solution of the oil in ethyl acetate {395al) was added 22%

HCUPA (166ml, 1 mole) at a steady rate at room temperature. The resuiting

slurry was granulated at room temperature for 1 hour and for a further hour at

0°C. The filtered product (144g, 0.74 moles) was analysed to be 93.3% N-1

isomer by HPLC using a Dynamax C18 column and acetonitrile:water, 65:35
-eluent.

(v) 1-Benzyi-(1H)-1.2.3-tiazole

A stirred mixture of 1-benzyl-(1H)-1,2,3-triazole hydrogen chloride (80g 0.41
moles) in water (320ml) and eth.yl acefate (320ml) was basified with 20% NaOH
(91ml). The mixture was stirred at room temperature for 10 minutes and
separated. The aqueous phase was re-extracted with ethyl acetate (160 mi)
and the combined organic product solutions were washed with water (160 mi).
The product solution was concentrated to a volume of 195 mi and cooled to-
room temperéture. To the stirred ethyl acetate concentrate was added hexane
(585ml) over 15 minutes._ The resulting seeded slurry was granulated at 0°C
for 1 hour. The-filtered white solid (62.4g, 0.38 moles) was characterised by
'H-NMR spectroscopy.

'H-NMR (300 MHz, CDCly): 5 = 5.55 (s, 2H), 7.25 (m, 2H), 7.35 (m, 3H), 7.45 (s,
1H), 7.70 (s, 1H) ppm.

(1H-1,2 4-triazol-1-y1)-3-buten-2-ol

nBuLi {1.6N, 24.1ml, 0.04 moles) was added to a solution of 1-benzyl-(1H)-
1,2,3-triazole (6.14g, 0.04 moles) in THF (370ml) at -70°C kesping the
temperature below -60°C and stirred for 30 minutes. Maintaining a
temperature below -40°C, a solution of zinc chioride (0.5N, 77.1 mi, 0.04
moles) was added, followed by palladium tetrakis (triphenylphosphine){15%
w/w 0.9g). Still keeping the temperature below -40°C a solution of (R)-2-(2,4-
difluorophenyt)-3-(4-lodophenyl)-1-(1H-1,2,4-triazol-1-y1)-3-buten-2-ol (6.0g,
0.013 moles) in THF (36ml) was added at a steady rate. The reaction was
allowed to warm to room temperature and then refluxed for 2 hours. After

SUBSTITUTE SHEET (RULE 26)
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cooling to room temperature the reaction was quenched with acetic acid (12rnl)
and water (120ml) keeping the temperature below 25°C. The reaction mixture
was evaporated under reduced pressure to remove the THF. The product was
extracted with methylene chioride (120ml) and the aqueous phase further |
extracted with methylene chloride (50ml). The combined organic extracts were
washed with water (2 x 120ml) and concentrated to give an oil (15.6g). To a
stirred filtered solution the oil in sthyl acetate (100ml) was added 5-
sulphosalicyclic acid (3.3g, 0.13 moles) in IPA (10ml). The resulting mixture was
stirred at room temperature for 1/2 hour. The resulting filtered solid was repulped
in ethyl acetate (50ml) and recrystallised from IPA (60ml) to afford a white solid
{7.2g, 0.01 moles). The solid was added to methylene chioride (35ml) and water
(S0ml) and basified with 40% NaOH. The mixture was stirred at room temperature
for 15 minutes and separated. The agueous phase was re-extracted with
methylene chloride (25ml) and the combined organic extracts washed with water
(35ml). The organic product solution was concentrated to an oil (4.9g) and
characterised by 'H-NMR spectroscopy.

JH-NMR (300MHz, GDCls). 8=4.62(d, J = 14Hz, 1H), 4.92 (d, J = 14Hz, 1H),
5.31 (d, J = 26Hs, 2H), 5.35 (s, 1H), 5.48 (s, 2H), 6.66 (m, 2H), 6.98 (m, 2H), 7.10
(d, J = 8Hz, 2H), 7.20 (m, 3H), 7.28 (d, J = 8Hz, 2H), 7.41 (m, 1H), 7.64 (s, 1H),
7.71 (s, 1H), 7.88 (s, 1H) ppm.

(v}  (2R.38)-2-(2 4-Difluorophenyl)-1-(1H-1.2.4-triazol-1-y))-3-[4-(1H-1.2.3-
triazol-4-yl)phenyil-2-butanol :
(R)-3-(4-[1-Benzyl-1H-1,2,3-triazol-5-yllphenyl)-2-(2,4-difluorophenyl)-1-(1H-1,2,4-
triazol-1-yl)-3-buten-2-ol (25.0g, 0.05 moles) was dissolved in methanol (2400ml)
and hydrogenated at 100°C, 60 psi with 5% Pd/C for 20 hours. After catalyst
removal by filtration the product solution was concentrated to a white foam (19.1g,
0.05 moles). A sample was crystallised from ethanol/water and characterised by
'H NMR spectroscopy. It had an m.p. of 121°C.

!H-NMR (300MHz, CDCls). &=1.16 (d, J = 7Hz, 3H), 3.35 (g, J = 7Hz, 1H), 3.94
(d, J = 15Hz, 1H), 4.70 (s, 1H), 4.81 (d, J = 14Hz, 1H), 6.78 (m, 2H), 7.50 (m, 1H),
7.57 (d, J = 8Hz, 2H), 7.70 (s, 1H), 7.74 (s, 1H), 7.80 (d, J = 8Hz, 2H), 7.95 (s, 1H)
ppm. '

SUBSTITUTE SHEET (RULE 26)
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A solution of (2R)-2-(2,4-diflucrophenyl)-3-(4-[1-methylpyrazol-5-
yilphenyl)-1-(1,2,4-triazol-1-yl}-3-buten-2-ol (2.0 g, 5 mmol - see Preparation
53) in ethanol (50ml) was hydrogenated at 50 psi (333 KPa) pressure over
§% palladium on charcoal (0.2 g) for 18 hours at 50°C. A further batch of
catalyst (0.2 g) was added, and the hydrogenation was continued for a further
18 hours. The mixture was filtered through “Arbocel” (Trade Mark) and the
filtrate evaporated under reduced pressure.

The residue was chromatographed on silica by gradient elution with
ethyl acetate/hexane/disthylamine (0:95:5-565:33:2). Fractions containing’ .
the desired product were combined and evaporated under reduced pressure.
The residue was dissolved and re-evaporated from ethyl acetate (x3) then
from ether (x3) to yield a colourless solid. The solid was recrystallised from
aqueous ethanol to give the title compound (1.25 g, 62 %) as a colourless

solid, m.p. 144-145°C, [¢], =-107° (¢ = 0.1%,CH:Cly).
Found: C, 64.26; H, 5.13; N, 17.07.
CezHerF2NsO requires: C, 64.54; H, 5.17; N, 17.10.
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A solution of (2R,3S)-2-(2,4-difluorophenyl)-3-(4-[1,2,3-triazol-4-yi]phenyl)-1-
(1,2,4-triazol-1-yl)butan-2-ol (2.0g, 5mmol - a product of Example 66) in
dichloromethane (100mi) was treated with N-chicrosuccinimide (0.81g, 6mmol). The
mixture was stirred and irradiated at room temperature for 3 days then evaporated to
dryness under reduced pressure. The residue was partitioned between ethyl
acetate(50ml) and saturated sodium bicarbonate (20ml). The organic layer was
washed with brine (20ml), dried (Na2SO4) and evaporated to dryness under reduced
pressure.

The residue was chromatographed on silica by gradient elution with
hexane/ethyl acetate (2:1—3:2). Fractions containing the desired product were
combined and evaporated to yield a colourless oil. The oil crystallised from
ethanol/water to give the title compound (1.01g, 47%} as a colourless solid, m.p.

113-115°C, [} = -50° (c = 0.1%, MeOH).

Analysis %
Found: C, 55.91; H, 3.84; N, 19.80.
C2oH47CIF2NgO requires: C, 55.80; H, 3.98; N, 19.51.



Examples 69-71

Halogenating agent
———————

The following examples were prepared by similar methodology to Example 68, with substitution of N-chlorosuccinimide by the

appropriate halogenating agent (in Example 71 the reaction was carried out at reflux in acetonitrile)

25
Example No. Halogenating Hal M.p. (°C) [0(;]'; o Molecular Analysis %
agent g‘f O'H o Formula (Calculated figures in
eOH). brackets)
Cc H N
69 N- Br 123-125 -54 CxHi7BrF:Ng | 49.64 3.52 17.67
bromosuccinimide 0 1/2 H.0 (49.62) | (3.74) | (17.36)
70 N-iodosuccinimide | 180-190 -41 Cz0H17F2INgO | 46.46 3.06 16.25
- (45.99) | (3.28) | (16.09)
71 Selectfluor™ * F 95-97 -62 CaoH17FaNsO | 56.90 3.91 20.11
: (56.74) | (4.29) | (19.85)
* see page 20
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The following compounds were prepared using the method of Example 1, in each case, only the major (2R,3S) enantiomer was

Examples 72-76
gl'l

isolated.
Example No. Het M.p. (°C) [odp Molecular Formula Analysis %
(c=0.1%, (Calculated figures in brackets)
MeOH) -
C H N
72 i) 148 -38 CaH21F2NsO 65.07 | 5.73 16.41 -
' \{') 1/4Et.0O (64.60)} (5.53) (16.36)
N .
73 r cH, - C23H2aF2NsO 64.84 5.49 14.14
N (65.24)| (5.47) | (16.54)
\ '
74 "‘=°\'7‘°"= - CasHasF2NsO 65.30 | 5.71 14.52
' ! (65.89)| (5.76) | (16.01)
\ P
/

!
~3
n

'
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75 ™ 162-164 -11 Ca1HzoF2N6O 61.46 4.91 19.58
N, (in CH2Clyp) 0.15 EtOAc (61.24) | (5.04) (19.84)
~)r |
N
76 - fth 145-147 -44 CaoHigF2N;O 57.71 4.47 23.91
\«“\“ (58.39)| (4.65) (23.83)
'/}
N—N
77 85-87 -36 CagHasFaN;O 63.61 5.11 20.08
(64.06)| (4.76) (20.11)

. =9l
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A solution of (2R;3S)-2-(2,4-diﬂuorophenyl)-3-(4-[1 -benzyltetrazois-yilphenyi)-
1-(1,2,4-triazol-1-yl) butan-2-ol (1.0g, 2mmol- product of Example 77) in methanol
(30mi) was hydrogenated at 100psi (666KPa) pressure over 5% palladium on
charcoal (0.2g) for 18 hours at 50°C. The mixture was filtered through Arbocel™ and
the filtrate evaporated under reduced pressure.

The residue was chromatographed on silica by elution with dichloromethane/
methanol /acetic acid (95:5:1). Fractions containing the desired product were
combined and evaporated under reduced:pressure. The residue was precipitated
from ethano! with water to give the title compound (0.68g, 85%) as a colourless

solid, m.p. 117-120°C, [G]n =-47° (¢ =0.1%, CHaoH)

Anal;gls %
Found: C, 56.82; H, 4.31; N, 22.84.
CioH7F2N70 1/4 H20 requires: C, 56.78; H, 4.38; N, 24.40.
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Solid (2R,35/28,3R)-2-(2,4-diflucrophenyl)-3-(5-[1-triphenyimethyl-4-
pyrazolyilpyridin-2-yl)-1-(1,2,4-triazol-1-yl)butan-2-ol {0.65g, 1mmol} was added to a
mixture of trifluoroacetic acid (1.8ml) and water (0.3ml) at 0°C. The solution was
stirred at 0°C for 1 hour before guenching with saturated sodium carbonate solution
{30ml). The mixture was extracted three times with ethyl acstate (25ml) and the
combined organic layers were dried (Na2SQ,), then evaporated under reduced
pressure.

The residue was chromatographed on silica by gradient elution with

. dich!oromethéne/ methanol (100:0-95:5). Fractions containing the desired product
were combined and evaporated under reduced pressure. The crude product was
dissolved in ether and evaporated to give a colourless solid. The solid was
recrystallised from hexane/ethyi acetate to give the title compound (0.25g, 63%) as a
colourless solid, m.p. 186-189°C

Analvsis %
Found: C, 60.44; H, 4.10; N, 21.26.
CzoH1gF2NgO requires: C, 60.60; H, 4.58; N, 21.20

An intimate mixture of (2R,35/2S,3R)-2~(2,4-diflucrophenyl)-3-(5-
bromopyridin-2-yi)-1-(1,2,4-triazol-1-yl}butan-2-ol (0.5g, 1.2mmol), copper bronze
(0.16g, 2.5mmol), imidazole (0.42g, 6mmol) and potassium carbonate (0.34g,
2.5mmol) was heated with stirring to 140°C for 2 hours. The cooled mixture was
suspended in a mixture of dichioromethane (100 ml) and an aqueous solution of
ethylenediaminetetraacetic acid disodium salt (5%, 100ml) and stirred at room
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temperature for 1 hour. The suspension was filtered through Hyflo™, and the layers
were separated. The organic phase was washed with brine (20ml), dried (NazSO4)
and evaporated under reduced pressure. |

The residue was chromatographed on silica by gradient elution with
didhloromethanei methanol (100:0-+97:3) Fractions containing the desired product '
were combined and evaporated under réduced pressu're. The crude product was
dissolved in ether and evaporated to give a the title compound (0.07g, 14%) as a
colourless solid, m.p. 161-163°C.

Analvsis %
Found: C, 60.52; H, 4.46; N, 21.87
CaoH1sF2N6O requires: C, 60.60; H, 4.58; N, 21.20

Example 81

triazol-1-yi)butan-2-ol

The title compound was prepared from pyrazole by a similar method to that of
Example 80, as a colourless solid, m.p. 121-123°C
Analvsis %
Found: C, 59.68; H, 4.49; N, 20.82
CzoH1sF2NgO 1/2 H20 requires:  C, 59.63; H, 4.72; N, 20.73

2R.38/2S.3R)-2-(2.4-Difluorophenvl)-3-(5-[1 -ethoxvmethvi-1.2.
i1 ridin-?- N-1-{1.2.4-triazol-1-vi\butan-2-0l

[+]
— N
g O
%/r R

BZ  pd(eehy),/THF
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A solution of n-butyllithium in hexane (2.5M, 2.7mi, 6.8mmol) was added to a
solution of 1-ethoxymethyl-1,2,3-triazole (0.86g, 6.8mmol) in dry THF (25mi) under a
nitrogen atmosphere at -70°C. The mixture was stirred for 0.25 hour and treated
with a solution of zinc chloride in THF (0.5M, 13.7ml, 6.8mmol) then allowed to warm
to room temperature. To this mixture was added

tetrakis(triphenylphosphine)palladium (0) (0.08g, 0.1mmol) and (2R,3S/2S,3R)-2-
(2,4-difluorophenyl)-3-{5-bromopyridin-2-yl)-1-(1 2,4-triazol-1-yl)butan-2-ol (0.7g,
1.7mmol) and the mixture was heated under reflux for 0.5 hours. Two additional
batches of the palladium catalyst (0.08g) were added before conversion was
achieved. The reaction was then heated under reflux for 18 hours. The cooled
reaction was quenched with an aqueous solution of ethylenediaminetetraacstic acid
disodium salit (5%, 50ml} and the layers were separated. The aqueous phase was
further extracted with ethyl acetate (2 x 50ml) and the combined layers were dried
(NazSO4) and evaporated under reduced pressure.

The residue was chromatographed on silica by gradient elution with
dichloromethane/ methano! (100:0-987.5:2,5). Fractions containing the desired
product were combined and evaporated under reduced pressure to give the title
compound (0.62g, 80%) as a colourless foam.

Analysis %
Found: C, 58.47; H, 5.15; N, 21.33
CaaH23F2N70: requires: C, 58.02; H, 5.09; N, 21.53

Examples 83-86
The following examples were prepared from the appropriate 1-methyl or 1-

ethoxymethyl heterocycle and (2R,3S)- or(2R,38/2S,3R)-2-(2,4-difluorophenyl)-3-(5-
bromopyridin-2-yl)-1-(1,2,4-triazol-1-yl)butan-2-ol using a simitar method to that of
Example 82.




[y

Example No. Het Stereochemist | M.p. (°C) (c=0.1% Molecular Analyslt_.s % .
y A Formula (Calculated figures in
MeOH). ~ brackets)
- C H N
™
83 \C> 2R,35/2S,3R | 128-130 racemic C21HzoF2NgO 60.97 4.83 20.29
L) - (61.46) | (4.91) | (20.48)
e ,
u . Characterised by '"H N.M.R.
84 \g ___7/" 2R,35/2S,3R Qil racemic CooHasF2N702 (see later)
'/"\/ '
N. . CosHaaF2NeO2 |  60.68 5.52 17.94
85 7 2R.38 Gum 49 BELD | (60.91) | (5.58) | (17.91)
‘l’“n
" - CaoHioFoN/O | 58.05 | 4.73 | 23.81
86 Y, 2R3S | Foam 5 (58.30) | (4.65) | (23.83)
&
5 oo . CzrH24F2NeOS | Characterised by 'H N.M.R.
87 4 2R3S/2S3R | - racemic gk
Example 84

'H-NMR(300 MHz, CDCls) 5 = 1.14 (d, 3H), 1.26 (t, 3H), 3.80 (m, 3H), 4.15 (d, 1H), 4.72 (d, 2H), 5.57 (s, 2H), 6.80 (m, 2H), 7.06

(s, 1H), 7.50 (d, 1H), 7.54 (s, 1H), 7.59 (m, 1H), 7.94 (s, 1H), 8.01 (s, 1H), 8.30 (dd, 1H), 9.11 (d, 1H) ppm.

Example 87

'H-NMR(300 MHz, CDCs) & = 1.12 (d ,3H), 8.68 (s, 3H), 3.72 (q, 1H), 4.17 (d, 1H), 4.75 (d, 1H), 6.7-6.85 (m, 2H), 7.1-7.3 (m, 9H),

7.48 (d, 1H), 7.60 (m, 2H), 7.75 (dd, 1H), 7.92 (s, 1H), 8.60 (d, 1H)ppm.

ISSTO/L6 O

~18~

OLYZ0/96d /LI
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1.2.4-triazol-1-vi}butan-2-ol

A solution of (2R,35/28,3R)-2-(2,4-diflucrophenyl)-3-(5-[1-
ethoxymethyltriazol-5-yilpyridin-2-yl)-1-(1,2,4-triazol-1-yl)butan-2-ol (0.09g, 0.2mmol
-product of Example 82) in ethanol (8ml) was diluted with water (4mi) and treated
with concentrated hydrochloric acid (1mi). The mixture was warmed to 80°C for 1.5
hours then reduced in volume to 3ml and diluted with water (10ml). The solution
was neutralised with saturated sodium bicarbonate solution, with formation of a
colourless precipitate. The suspension was extracted with ethyl acetate (3X 30ml)
and the combined extracts washed with brine (20 ml), dried (NazSO,) and
evaporated under reduced pressure. The residue was recrystallised from ethyl
acetate to give the title compound (0.05g, 65%) as colourless solid, m.p. 196-197
°C.

Analvsis %
Found: C, 56.91; H, 4.28; N, 24.60
C1gH17F2N7O requires: C, 57.43; H, 4.31; N, 24.67



Examples 89-90
The following examples were prepared from the appropriate (2R,3S)- or (2R,35/25,3R)-2-(2,4-difluorophenyl)-3-(1-

ethoxymethylheterocyclyl-5-pyridin-2-yl)-1-(1,2,4-triazol-1-yl)butan-2-ol using a similar method to that of Example 88.

=3
Y
HC1/C,Hgz0B/H,0 ¥

X=NorCH

Example No. Het Stereo M.p. (°C) [u]ﬁ Molecular Analysis %
' ' (=0 1",/ Formula (Calculated figures in
MeC e brackets)
eOH).
' . C H N
89 2\ 2R,3S/28,3R | Foam racemic CigHi7FaN;0 | 56.57 4.69 21.80
_/NH 1/2 Et,0 1/2 | (56.88) | (5.23) (21.91)
N= Hzo
90 /N\ 2R,3S Foam -51 Ca0H1sF2NsO | 59.32 4.65 10.94
\(_/m : 1/4 EL0 1/2 | (69.50) | (5.11) (19.82)
— H.O

TSST0/L6 O

0LPZ0/96dW/1Dd
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-84-
Example 91

Methyt p-toluene sulphonate (0.38g, 2mmol) was added to a stirred
suspension of (2R,38)-2-(2,4-difluorophenyl)-3-(pyridin-2-yi)-1-(1,2,4-triazol-1-
yl)butan-2-ol (0.4g, 1mmol, the product of Example 90) and potassium carbonate

-(0.56g, 4mmoi) in DMF (10ml). The mixture was stirred for 3 days at room
temperature then poured into water (100ml) and extracted with ethyl acetate (8X30
mi). The combined organic layers were washed with brine (30ml), dried (NazS04)
and evaporated under reduced pressure.

The residue was chromatographed on silica .by gradient elution with
dichioromethane/ methanol (100:0—88:2). Fractions containing the upper spot by
tlc (dichloromethane/ methanol 98:2 R = 0.50) were combined and evaporated
under reduced pressure. The oily product was dissolved in ether and precipitated by
addition of ethereal HC!. The solvent was removed under reduced pressure and the
solid suspended in ether and re-evaporated three times to yield (2R,3S)-2-(2,4-
difluorophenyi)-3-(5-[1-methylpyrazol-3-ylJpyridin-2-yl)-1-(1,2,4-triazol-1-yl)butan-2-ol
dihydrochloride dihydrate (0.17g, 33%) m.p. 163-167°C, [oc]: =+4+12.4 (c = 0.1%,
CzHsOH).

Analysis %
Found: - C, 49.80; H, 4.63;'N, 16.34
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-85-
C21H20F2N60.2HCI.2H20 requires: C, 50.31; H, 4.83; N, 16.76

Fractions containing the lower spot by tic (dichloromethane/ methanol 28:2 Ry
= 0.48) were combined and evaporated to give {2R,3S)-2-(2,4-difluorophenyl)-3-(5-
[1-methylpyrazol-5-yljpyridin-2-yl)-1-(1,2,4-triazol-1-yl)butan-2-ol (0.015g, 3%) as a
colourless foam. This product was identical to the product of Example 83 by tic and
'H-NMR spectroscopy.



The following examples were prepared from (2R,38)-2-(2,4-difluorophényl)-3—(5-[pyrazol-3-yl]-5-pyridln-z-yl)-1 -(1,2,4-triazol-

Example 92-93

1-yl)butan42-ql using a similar method to that of Example 91. in each case, only the 1-substituted-3-pyrazolyl derivative was

-0

isolated.
c"
=X
LGP RX/KC04 -
r ur i
Example No. RX R M.p. (°C) [a]” Molecular Analysis %
| =0 1"% Formula (Calculated figures in
MeOH). brackets).
c H N
92 CICH:CN CH:CN Foam -41.5 CaoHygF2N;O | 60.37 |- 4.63 22.02
1/8 Et,O (60.77) | (4.59) (22.05)
93 BrCH.CONH_ CH,CONH; | 143-144 - CaHziFaN/O2 | 657.62 4.80 21.72
1/4 H.0 (67.69) | (4.73) (21.41)

TSSTO0/L6 OM

0LYZ0/96dA/10d
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2R.38/28.3R)-2-(2.4-Difiuorophenvl)-3-(2-[1-methvipvrazol-5-vi
1-{1.2.4-triazol-1 -y!)butan-§~ol

A solution of (2R,3S/2S,3R)-2-(2,4-difluorophenyt)-3-(2-
trifluoromethylsulphonyloxy-pyridin-5-yl)-1-(1,2,4-triazol-1-yl)butan-2-ol (0.3g,
0.6mmol), (1-methyl-5-pyrazolyl}- trimsthylstannane (0.6g,2.4mmol), lithium chioride
(0.08g, 1.8mmol) and tetrakis(triphenyl-phosphine)paliadium (0) (0.04g, 0.03mmol)
in dioxane (15ml) was heated under a nitrogen atmosphere for 24 hours. Water
(20ml) was added and the solution basified with aqueous ‘ammonia solution. The
- mixture was extracted with dichloromethane (50ml) and the organic layer dried
(MgS04) and evaporated under reduced pressure.

The residue was chromatographed on silica by gradient elution with
dichloromethane/ methanol (100:0—-99:1). Fractions containing the desired product
were combined and evaporated under reduced pressure. The crude product was
triturated in ether/hexane to give the title compound (0.18g, 70%) as a colourless
solid, m.p. 158-160°C.

Analysis %
Found: C, 61.46; H, 4.91; N, 19.58
C21HaoF2NsO requires: C, 61.24; H, 5.04; N, 19.84
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The title compound was prepared from (2R,35/28,3R)-2-(2,4-difluorophenyl)-
3-(5-[1 -methyléz-phenylthioimidazol-s-yl]pyridin-z-yl)—1 -(1,2,4-triazol-1-yl)butan-2-ol
by a similar method to Example 35, as a colourless foam.

Analysis %
Found: C, 58.87; H, 5.18; N, 19.61
C21H20F2N6O. Ho0 requires: C, 58.87; H, 4.85; N, 19.28

henvl)-1-(1.2 4-triazol-1-vl\butan-2-ol

A solution of N-methyl-4-{2-[2,4-difluorophenyl}-2-hydroxy-1-[1,2,4-triazol-1-
yilbut-3-yl}benzoylithiosemicarbazide (2.1g, 4.5mmol) in ethanol (50mi) was heated
under refiux and treated with sodium methoxide solution (30%, 5.5mmol) in portions
over 24 hours. The mixture was reduced in volume to 20ml under reduced pressure
and partitioned between ethyl acetate (100ml) and water (50mi). The aqueous layer
was further extracted with ethyi acetate (3X50ml) and the organic extracts combined,
washed with brine (50ml), dried (Na2SO,) and evaporated under reduced pressure.
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The residue was chromatographed on silica by gradient elution with ethyl

acstate/hexane (1:1—53:2). Fractions containing the desired product were combined
and evaporated under reduced pressure. The crude product was triturated in ether
to give the title compound (0.68g, 33%) as a colourless solid, m.p. 131-134°C,

[y = -38° (¢ = 0.1%, CHsOH).

'H-NMR (300 MHz. CDCls) § = 1.2 (d, 3H), 3.5 (g, 1H), 3.8 (d, 1H), 4.8 (d, 1H), 4.95
(d, 1H), 6.80 (m, 2H), 7.50 (m, 1H), 7.6 (d, 2H), 7.7 (d, 2H), 7.75 (s, 1H), 7.8 (s, 1H),
11.0(br.s, 1H) ppm.

Example 97
2R.38)-2-(2.4-Difiucrophenvl}-3-(4-{4-methvi-1.2.4-triazol-3-viiphenv)-1-
1.2 4-triazol-1-vl)butan-2-ol

A solution of (2R,3S)-2-(2,4-difluorophenyl)-3-(4-[3-mercapto-4-methyl-1,2,4-
triazol-5-yilphenyl)-1-(1,2,4-triazol-1-yl)butan-2-ol (0.6g, 1.4mmol) in acetic acid
(10mi) was heated under reflux and treated with aqueous hydrogen peroxide (30%,
0.5ml, 8mmol) dropwise. After a further 0.5 hour at refiux, the mixture was cooled to
room temperature and evaporated under reduced pressure. The residue was
partitioned between ethyl acetate (20ml) and saturated sodium bicarbonate solution
(20mi). The organic phase was washed with brine (20ml), dried (Na;SO,) and
evaporated under reduced pressure. '

The residue was chromatographed on silica by elution with
dichioromethane/methanol (26:4). Fractions containing the desired product were
combined and evaporated under reduced pressure. The crude product was
recrystallised from ethyl acetate/hexane to give the title compound (0.17g, 30%) as a

colouriess solid, m.p. 118-120°C, [a]; = ~48° (¢ = 0.1%,CHsOH).
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Anaiysis % -90-

Found: C, 60.14; H, 5.05; N, 20.00
. Cz1HgoF2NaO. 1/2H20 requires:- C, 60.60; H, 4.90; N, 20.10

Example 98
- 2R.35)-2-(2.4-Diflucrophenyl)-3-{4-[3-methvipyrazol-4-vilochenvl)-1-(1.2.4-

triazol-1-yl\butan-2-ol

A solution of potassium hydroxide (0.26g, 4.6mmol) in water (2.8ml) was
added to a solution of (2R,3S)-2-(2,4-difluorophenyl)-3-(4-[3-methyl-5-
trimethyisilyipyrazol-4-yiJphenyl)-1-(1,2,4-triazol-1-yl)butan-2-ol (0.22g, 0.45mmol) in
ethanol (12ml) and the mixture was heated under refiux for 4 hours. The cooled
mixture was evaporated under reduced pressure and the residue partitioned
between ethyl acetate (20ml) and water (25ml). The aqueous phase was further
extracted with ethyl acetate (2X20ml) and the tombined organic layers were washed
with brine (20ml), dried(Na2SO,) and evaporated under reduced pressure.

The residue was chromatographed on silica by gradient elution with
dichloromethane/ methanol (100:0-596:4). Fractions containing the desired product
were combined and evaporated under reduced pressure. The crude product was
recrystallised from ethyl acetate/hexane to give the title compound (0.11g, 56%) as a
colourless solid, [¢)5 = -50° (¢ = 0.1%,CHsOH).

Analysis %
. Found: C,64.2; H,4.9; N, 16.7
CazHeF2N50. requires: C,64.5; H,52; N, 17.1
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(1.2 4-triazol-1-vl)butan-2-ol

: E )\O\ (¢h] wrh/x,/m

(1) m‘/s:mu

A solution of 2-(1-bromosethyl)-5- (1,2,3-triazol-2-yl)pyridine (0.75g, 3mmol) and 1-
(2,4-difluorophenyl)-2-(1,2,4-triazol-1-yl)ethanone (0.66g, 3mmol) in THF (10ml) was
added dropwise to a stirred suspension of zinc (0.58g, 9mmol) and lead dust (0.03g)
in THF (8ml) under a nitrogen atmosphere. lodine (0'.389, 1.5mmol) was added in
one portion and the mixture stirred at room temperature for 1 hour. A solution of
ethylenediaminetetraacetic acid disodium salt (5%, 10mi) was used to quench the
reaction which was stirred for a further 0.5 hours at room temperature. Ethyl acetate
(30ml) and water (30ml) were added and the mixture filtered through Hyflo™, to
enable the layers to be segarated. The organic phase was washed with brine
(3X30mi}, dried (NazSO,4) and evaporated under reduced pressure.

The residue was chromatographed on silica by gradient elution with
dichloromethane/ methanol (100:0-598:2). Fractions containing the desired product -
were combined and evaporated under reduced pressure to give an oil, which was
triturated with ether to give a colourless solid (0.42g), which was characterised as a
mixture of the desired product and the starting ethanone derivative.

The impure product was dissolved in ethanol (30ml) and treated with sodium
borohydride (0.05g, 1.3mmol). After 1 hour, the solvent was removed under
reduced pressure and the residue partitioned between ethyl acetate (20mi) and
saturated sodium carbonate solution (30mi). The aqueous phase was extracted with
sthyl acetate (2X20ml) and the combined organic layers were washed with brine
(20ml), dried{Na>S0O,) and evaporated under reduced pressure.

The residue was chromatographed on silica by gradient elution with
dichloromethane/ methanol (100:0-99:1). Fractions contalning thé desired product
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were combined and evaporated under reduced pressure. The crude product was

triturated with ether to give the title compound (0.12g, 10%) as a colourless solid,
m.p. 170-171°C. '

Analysis %

Found: C, 57.39; H, 4.10; N, 25.00

CigH47F2N+O. requires: C, 57.43; H, 4.31; N, 24.67
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The following Preparations illustrate the preparation of certain of
the starting materials used in the previous Examples:-

PREPARATION 1
2-{2.4-Difiluorophenvi 4-11.2.3-triazol-2-vilphenvi)-1-{1.2.4-

triazol-1-yl)-3-buten-2-ol and 2-(2.4-difluorophenyf}-3-{4-[1,2.3-triazol-1-
yllphenvyl)-1-{1,2.4-triazol-1-yl}-3-butan-2-ol

. s
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. =94~

An intimate mixture of 2-(2,4-difluorophenyl)-3-(4-iodophenyl)-1-
(1,2,4-triazol-1-yl)-3-buten-2-0} (2.0g, 4.4mmol - see Preparation 20),
copper powder (0.6g, 9.4mmol), potassium carbonate (1.0g, 7.3mmol)
-and 1,2,3-triazole (2.6g, 37.6mmol) was stirred at 140°C for 8 hours.
The mixture was cooled to 100°C and treated with a suspension of
ethylenediaminetetraacetic acid disodium sait (10g, 26.8mmol) in water
(100ml). The suspension was basified with saturated sodium carbonate
solution and was extracted with dichloromethane. The organic phase
was dried (MgSO,) and evaporated under reduced pressure. The
residue was chromatographed on silica by elution with ethyl
acetate/hexane (70:30). Fractions containing the faster-running spot
were combined and evaporated under reduced pressure to give the
1,2,3-triazol-2-yl isomer (420mg, 24%) as a colouriess foam, which was
characterised by 'H-N.M.R. spectroscopy (300MHz, CDCL,):
8 = 4.62 (d,1H); 4.97 (d,1H); 5.22 (s,1H); 5.32 (s,2H); 6.73 (m,2H); 7.42
(d,2H); 7.48 (m,1H); 7.79 (s,2H); 7.81 (d,2H); 7.96 (s,1H); 8.00 (s,1H) ppm.

Further elution of the column with ethyl acetate gave, after
evaporation under reduced pressure, the major 1,2,3-triazol-1-yl isomer
(650mg, 37%). A sample of this product was recrystallised from ethyl
acetatefhexane, m.p. 172-173°C.

Analvysis %: , ,

Found: C, 61.12; H, 4.04; N, 21.14.

CoH,F,N.O requires:C, 60.91; H, 4.09; N, 21.31.

*H-N.M.R. (300MHz, CDCL): & = 4.62 (d,1H), 4.98 (d,1H), 5.34 (s,1H), 5.37
(s,2H), 6.76 (m,2H), 7.47 (d,2H), 7.49 (m,1H), 7.66 (d,2H), 7.83 (s.,1H), 7.86
(s,2H), 7.98 (s,1H) ppm.
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PREPARATIONS 2.7
H
N,//\

Het

The following compounds were prepared similarly to the method
of Preparation 1 using the appropriate heterocycle in place of 1,2,3-
triazole.



i

e —

m.Jp. Analysis % Molecular | *H-N.M.R. (300MHz)
(°C) (Theoretical in formula o[ppm]
brackets)
c H N - _
204-205 | 63.98 431 |17.79 | C,H,F.NO
(64.12 4.36 17.80)
ol CpH FaNO | 4.82(d,1H), 4,96 (d,1H),
~...N 5.18 (brs,1H), 5.31 (s,2H),

6.48 (m,1H), 6.73 (m,2H),
7.39 (d,2H), 7.48 (m,1H),
7.61 (d,2H), 7.72 (d,1H),
7.80 (s,1H), 7.83 (s,1H),
7.92 (d,1H).

oil C,HyF N0 3.81 (brs,2H), 4.61 (d,1H),

4.95 (do1 H), 5.30 (S.ZH),
8.64-6.80 (m,2H), 7.25

(m,1H), 7.30 (d,2H), 7.44
(d'zH)' 7.45 (m'1H)l 7.65
(d'1H)l 7-80 (S’1H)’ 7.81

{s,1H).

ZSSTO/L6 OM




Analysis %

TSSTO/L6 O

=16~

Prep m.p. Molecular | *H-N.M.R. (300MHz)
No. Het (°C (Theoretical in formula Slppm]
brackets)
c H N
5 oil CuHyFaNO | 2.38 (s,3H), 4.61 (d,1H),
H, 4.98 (d,1H), 5.28 (s,1H),
| £.30 (d,2H), 6.70-6.80
N (m,2H), 7.00 (m,2H), 7.21
N7 N (d,2H), 7.40 (d,2H), 7.46
l.._.__l (m,1H), 7.80 (s,1H), 7.82
(s,1H).
6 oil CoHaFN0S | 263 (s,3H), 4.60 (d,1H),
4,97 (d,1H), 5.24 (s,1H),
\N’N\ SCH, 6.30 (d,2H), 6.70-6.80
ﬁ , | (m,2H), 7.41 (d,2H), 7.45
==N (m,1H), 7.54 (d,2H), 7.80.
(d,2H), 8.43 (s,1H).
7 - 108-111 | 6370 | 491 - [16.38 | CH,F.NO
>
SN (63.45 | 481 |16.81) |.%H,0 | .
1 3
CI'I3 2
_m;_w g
3
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PREPARATION 8

{1.2.4-triazol-1-vl}-3-buten-2-ol

0H4

[
NP N —C
I__ —cnz—c F—@\N,N\ -

H«iﬂz

1}1 ~CHzC——C
L—x <>rF _N.__NHCOMe
\ .

The product of Preparation 4 (0.7g, 1.7mmol) was dissolved in
dichloromethane {15ml) then treated with triethylamine (0.25ml,
1.8mmol) followed by acetyl chloride (0.13ml, 1.8mmoi). The mixture
was stirred at room temperature for 18 hours, diluted with
dichloromethane (50mi) then washed twice with water {20ml). The
organic phase was dried (MgSO,) then evaporated under reduced
pressure to give the title compound {0.7g, 91%), which was
characterised by *H-N.M.R. spectroscopy.

*H-N.M.R. (300MHz, CDCL,): § = 2.18 (£ 3H), 4.63 (d,1H), 4.95 (d,1H), 5.29
(s,3H), 6.72 (m,2H), 6.93 (d,1H), 7.35 (d,2H), 7.42 (m,1H), 7.43 (d,2H), 7.79
(d,1H), 7.80 (s,1H), 7.82 (s,1H), 8.39 (s,1H) ppm.
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PREPARATION 9
3-I4-{3-Methvisulphonamidopyrazol-1-vliphenvli-2-(2.4-
difluorophenyl)-1-(1.2.4-triazol-1-vl}-3-buten-2-ol

H FH
I 2
Né\]r_cﬂz_
L——-—__N F N
N \]._NHZ
F
MeSOZC]/EtsN
o
N\
N N =
la——_llq F—Q P
N° N\ NHSOzMe
F

The title compound was prepared by the method of Preparation 8 .
using methanesulphonyl chioride in place of acetyl chloride. The
crude product was triturated with ether to give the titie compound, m.p.
130-140°C, which was characterised by 'H-N.M.R.

{H-N.M.R. {(300MHz, CDCl,): 5 = 3.11 {s,3H), 4.62 (d,1H), 4.97 (d,1H), 5.20-
5.30 (m,3H), 6.42 (d,1H), 6.70-6.80 (m,2H), 6.99 (s,1H), 7.36 (d,2H), 7.42
{m,2H), 7.44 (d,2H), 7.80 (d,1H), 7.81 (s,1H), 7.84 (s,1H) ppm.
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_ PREPARATION 10
2-(2.4-Difluorophenvl}-3-(4-[3-{3-methviureido razol-1-

ilphenvi)-1-{1.2.4-triazol-1-vl}-3-buten-2-ol

OH
1
e el S WY
— F
N N'N\ NHz

F
MeNCO
e
N/\IF—CHZ—C——C
L—==N F _ ,N\ JNHCONHMe
F

The product of Preparation 4 {0.7g, 17mmol) was dissolved in
dichloromethane (15ml) and treated with methyl isocyanate (0.15ml,
2.5mmol). The solution was stirred at room temperature for 18 hours
and was then washed twice with water (20ml), dried (MgSQ,) and
evaporated under reduced pressure. The residue was purified by flash
chromatography by elution with ethyl acetate/methanol (19:1).
Fractions containing the desired product were combined and
evaporated under reduced pressure to give the title compound (0.36g,
45%). | ‘
Analysis %:

Found: "~ G, §8.12; H, 4.57; N, 20.49;
CH,,F.N,O, requires:C, 58.22; H, 4.46; N, 20.66.
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PREPARATION 11

KOH

()] A mixture of 2-(2,4-difluorophenyl)-3-(4-iodophenyl)-1-(1,2,4-
triazol-1-yl)-3-buten-2-0l (7.0g, 15.5mmol - see Preparation 20),
trimethyisilylacetylene (2.6mi, 18.5mmol), cuprous iodide

- (0.015g, 0.15mmol), bis(triphenylphosphine) palladium (lI)
dichloride (0.21g, 0.3mmol) and triethylamine (80ml) was stirred

- at room temperature under a nitrogen atmosphere for 24 hours.
Volatile materials were removed under reduced pressure and
the residue was partitioned between dichioromethane {(200ml)
and a solution of efhylenediaminetetraacetic acid (2g) in water
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(100mi). The organic phase was dried {MgSO,) and evaporated

under reduced pressure. The crude product was
chromatographed on silica by elution with
dichloromethane/methanol {95:5). Fractions containing the
desired product were combined and evaporated under reduced
pressure to give 2-(2,4-difluorophenyl)-3-{4-
[trimethylisilylethynyi]phenyl)-1-(1,2,4-triazol-1-yl)-3-buten-2-ol
(6.4g, 98%) as a yellow foam which was characterised by 'H-
N.M.R. spectroscopy, (300MHz, CDCL,): 5 = 0.22 (s,9H), 4.57
(d,1H), 4.89 (d,1H), 5.16 (s,1H), 5.26 (d,2H), 6.60-6.80 (m,2H),
7.21 (d,2H), 7.38 (d,2H), 7.42 (m,1H), 7.80 (s,2H) ppni.

The product from part (i) was dissolved in a mixture of
aqueous potassium hydroxide (1M, 15ml) and methanol (30mi)

and stirred at room temperature for 3 hours. The mixture was

evaporated under reduced pressure and the residue was
partitioned between dichioromethane {100ml) and water (50mi).
The organic phase was dried (MgSO,) and evaporated under
reduced pressure. The residue was chromatographed on silica
by elution with ethyl acetate/methanol. Fractions containing
the desired product were combined and evaporated under
reduced pressure to give 2-{2,4-difluorophenyi)-3-(4-
ethynylphenyl)-1-(1,2,4-triazol-1-yf)-3-buten-2-ol (4.8g, 93%) as a
y'ellow foam which was characterised by 'H-N.M.R.
spectroscopy (300MHz, CDCL,): § = 3.08 (s,1H), 4.58 (d,1H), 4.92
(d,1H), 5.19 (brs,1H), 5.29 (s,1H), 6.60-6.80 (m,2H), 7.24 (d,2H),
7.39 (d,2H), 7.41 (m,1H), 7.80 (s,1H), 7.82 (s,1H) ppm.
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A sample of the product of part (ii) (2.5g, 7mmol) and

azidotrimethyl silane (5ml) was heated under reflux for 20

| hours, additional azidotrimethyl silane (3 x §ml) beiﬁg added at

6 hourly intervais. Excess azidotrimethyisilane was then
removed under reduced pressure. The residue was dissolved
In dichloromethane (snml); the resulting solution was washed
with water (3 x 20ml), dried (MgSO,) and evaporated under
reduced pressure. The crude product (2.5g) was purified by
chromatography on silica by gradient elution with
dichloromethane/ methanol (98:2, 96:4, 90:10). Fractions
containing the desired product were combined and evaporated
under reduced pressure to give the title compound (1.0g, 37%)
as an orange foam, which was characterised by 'H-N.M.R. |
spectroscopy (300MHz, CDCL,): 5 = 4.62 (d,1H), 4.96 (d,1H), 5.30
(s, 1H), 6.32 (d,2H), 6.70-6.80 (m,2H), 7.38 (d,2H), 7.46 (m,1H),
7.72 (d,2H), 7.80 (s,1H), 7.83 (s,1H), 7.94 (5,1H) ppm.

PREPARATION 12
2-{2.4-Difluorophenyl)-3-{4-]1-ethoxymethvi.1.2.4-triazol-5-

henvi)-1-(1.2.4-triazoi-1-yl}-3-buten-2-ol

0 ® Buli NP
@~ [
- S ®
K
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A solution of 1-ethoxymethyl-1,2,4-triazole (0.79g, 6.2mmol - see
Preparation 27) in tetrahydrofuran (THF) (8ml) was stirred under a
nitrogen atmosphere at -70°C before treatment with a solution of n-
butyllithium in hexane (2.56M, 2.5ml, 6.2mmol). The mixture was stirred
for 0.25 hours and treated with a solution of anhydrous zinc chloride
(1.2g, 9.3mmol) in THF (8ml), then was allowed to warm to room
temperature. To this mixture was added
tetrakis(triphenylphosphine)paliadium (0) (0.06g, 0.05mmol) and 2-(2,4-
difluorophenyl)-3-(4-iodophenyl)-1-{1,2,4-triazol-1-yl)-3-buten-2-ol (0.7g,
1.5mmol - see Preparation 20) and the mixture was heated under reflux
for 4 hours. After being cooled, a suspension of
ethylenediaminetetraacetic acid disodium salt {10g, 27mmol) was
added, the mixture was adjusted to pH8 with saturated sodium -
carbonate solution and extracted with dichloromethane (2 x 100mI).
The combined extracts were dried (MgSO,) and evaporated under
reduced pressure. The residue was chromatographed on silica by
gradient elution with dichloromethane/methanol {98:2, 87:3, 95:5).
Fractions containing the desired product were combined, evaporated
under reduced pressure and the residue was triturated with ether to
afford the title compound {0.55g, 78%) as a colourless solid, m.p. 160-
162°C. '
Analysis %:
Found: C, 61.43; H, 4.82; N, 18.71.
C.H,.F.NO, requires: . G, 61.05; H, 4.90; N, 18.58.
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PREPARATIONS 13-18

The following intermediates were prepareq using the method of
Preparation 12 from the appropriate 1-methyi or 1-ethoxymethyiheterocycle and
2-(2,4-difluorophenyl)-3-(4-iodophenyl)-1-(1,2,4-triazol-1-yl)-3-buten-2-ol,

In the case of Preparation 17, the starting material was 4-bromo-1-
ethoxymethylpyrazole.
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Molecular

Optical rotation {(where

Prep m.p. : Analysis %
No. Het (°C) (Theoretical In brackets) formula relevant)
c . H N
13 ' 248-250 | 64.33 477 | 16.864 | CH,F.N:O
Eﬂs (6444 | 477 |47.00) |.%H0
1
N l
14 1cH 56.85 4.85 16.47 C, H.F.NO,S
e - (56.80 4.97 18.86) |.%H,0
|_:[L
scH,
16A 163-155 60.86 4,71 18.56 CHaaFaNO
I(OCHFH’ (61.05 | 490 |1888) |
~
Y
(R,S) form
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Prep m.p. Analysis % Molecular
No. Het (°C) (Theoretical in brackets) formula | relevant)
c H N
15C 133136 | 61.06 | 4.85 [48.86 |G H,F.N,O, a8 0
l/ocnzcn, (61.05 | 490 |18.58) | fof ) = +4
N
i} -
(ST Totin I:
16 , 149160 | 64.16 | 4.96 |16.86 | C,H.F.N,O,
I/OC"zC"s (63.85 | 544 | 1651)
Y
1
N '
1 7 1 21 "1 24 63.70 5.04 1 5-39 Cz4HquNso.z
'] (63.85 | 614 |15.81).
\E/ :N/\ocuzcn3
==N
18 Foam 6415 | 479 |1216 | CyHuFN,0,S
KOCH,C*!; (64.38 | 486 | 12.61)
Lo
S
|I O

SSTo/L6 OM

0LPZ0/96dA/LOd




WO 97/01552 PCT/EP96/02470

-108-
PREPARATION 18

2-(2.4-Difluorophenyl)-3-{4-formamidophenvi)-1-(1,2.4-triazol-1-
yl)butan-2-0l

HCONH,/CwK,CO, o
B
I —

N

o

) An intimate mixture of 2-(2,4-difluorophenyl)-3-(4-iodophenyl)-1-
(1,2,4-triazol-1-yl)-3-buten-2-ol (12g, 26mmol- see Preparation
20), formamide (18ml, 0.25mmol), copper (3.6g, 57mmol) and
potassium cafbonate (6.09, 43mmol) was heated, with stirring,
to 140°C for 2 hours. The mixture was coolied to 160°C and
treated with a suspension of ethylenediaminetetracetic acid
disodium salt (25g, 6.7mmol) in water (250ml). After further
cooling to room temperature, the mixture was extracted with
dichloromethane (2 x 200m|). The combined organic extractg
were dried (MgSO,) and evaporated under reduced pressure to
give 2-(2,4-difluorophenyl)-3-{4-formamidophenyl)-1-(1,2,4-
triazol-1-yl)but-3-en-2-ol (5.3g, 55%), which was used crude in
the next step.
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{ii) The crude product from (i) in ethanol (150mi) was

hydrogenated over 10% palladium on charcoal (1.0g) at 30 psi

(200kPa) pressure for 5 hours. The mixture was filtered

through “Arbocel” (Trade Mark) and the filtrate was evaporated

under reduced pressure to give the title compound (4.4g, 83%)

as a foam. The product of this Preparation was used crude in
" Example 32.

PREPARATION 20

buten-2-0l
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2-(2 4-Difliiorophenyl)-1-(4-lodophenyilethanone
2,4-Difluorobenzy! bromide (23.7ml, 0.114mol) was added
dropwise to a stirred mixture of magnesium turnings (8.1q,
0.183mol) in dry ether (300ml) under nitrogen. The mixture was
warmed initially until initiation of the reaction occurred, and
thereafter said bromide was added at such a rate to maintain a
gentle reflux. After 1 hour, the resulting solution of the
Grignard reagent was added dropwise at -78°C to a solution of
0O,N-dimethyl-4-iodobenzenehydroxamic acid (see Preparation
30) (45.71g, 0.157mol) in dry ether (300ml), and the mixture was
allowed to warm slowly to room temperature overnight. The
mixture was partitioned petween saturated aqueous ammonium

" chloride and ethyl acetate, and the organic solution was

separated, dried (MgSO,) and concentrated under reduced
pressure, to give the title compound as a white solid, 38.71g
(69%), which was characterised by 'H-N.M.R. spectroscopy.
IH-N.M.R. (300MHz, CDCL,): & = 4.23 (s,2H), 6.83 (m,2H), 7.17 (dt,
J=7 and 8.5Hz, 1H), 7.72 (d, J=9Hz, 2H), 7.84 (d, J=9Hz, 2H)
ppm.

2-(2.4-Difluorophenyli)-1-(4-iodophenyliprop-2-enone
Bis(dimethylamino)methane (8.78ml, 0.075mol) was added

dropwise to a stirred suspension of 2-(2,4-difluorophenyl)-1-(4-
iodophenyl)ethanone (17.73g, 0.0495mol) in acetic anhydride
(23.1ml, 0.248mol) at room temperature. There was an’

exothermic reaction, and the temperature of the mixture rose to
60°C. After the end of the addition, the mixture was stirred at
room temperature for 35 minutes, and then iced water was
added to hydrolyse the excess acetic anhydride. After a further
30'minutes, the product was extracted into ethyl acetate, and
the extracts were washed with dilute hydrochloric acid,
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saturated équeous sodium bicarbonate, dried (MgSO,), and
concentrated under reduced pressure, to give the title
compound as a white solid (17.03g, 93%), which was
characterised by *H-N.M.R. spectroscopy.
JH-N.M.R. (300MHz, CDCL,): § = 5.90 (s,1H), 6.14 (s,1H), 6.84
(ddd, J=12, 8 and 2Hz), 6.95 (dt, J=2 and 8Hz), 7.39 (dt, J=7 and

‘SHz, 1H), 7.59 (d, J=9Hz, 2H), 7.83 {d, J=9Hz, 2H) ppm.

2-{2.4-Diflucrophenyl)-2-{4-iodobenzoyljoxirane
Benzylitrimethylammonium hydroxide (3.44ml, 40% aqueous
solution, 8.2mmol) was added in one portion to a solution of 2-
{2,4-difluorophenyl)-1-(4-iodophenyl)prop-2-enone {37.3g,
100.8mmol) and t-butylhydroperoxide (36.6ml, 3M in
trimethylpentane, 109mmol) ih toluene (650mt) at room
temperature. After 2 hours, the mixture was washed with water
(2 x 500ml), dried (MgSO,) and concentrated under reduced
pressure fo give the title compound as a white solid (37.46g,
96%), which was characterised by 'H-N.M.R. spectroscopy.
IH-N.M.R. (300MHz, CDCL,): 5 = 3.22 (d, J=6H, 1H), 3.42 (d,
J=5Hz, 1H), 6.80 (ddd, J=12, 8 and 2 Hz, 1H), 6.93 (dt, J=2 and
8Hz, 1H), 7.47 {dt, J=7 and SHz, 1H), 7.70 (d, J=9Hz, 2H), 7.77 (d, .
J=8Hz, 2H) ppm.
2-(2.4-Difluorophenyl)-2-[1-(4-iodophenyl}ethenviloxirane
n-Butyllithium (60ml, 2.5M in hexane, 125mmol) was added
dropwise over 10 minutes to a stirred suspension of
methyitriphenylphosphonium bromide (45.0g, 126mmol) in dry
THF (600ml) under nitrogen at -70°C. The mixture was allowed
to warm to -20°C, over 20 minutes, then a solution of 2-(2,4-

difluorophenyl)-2-{4-iodobenzoyl)oxirane (37.46g, 97mmol) In

dry THF (200ml) was added over 5§ minutes. The mixture was
allowed to warm to room temperature and stirred for 84 hours.
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10% Aqueous ammonium chloride (500ml} was added, and the

mixture was concentrated under reduced pressure. The
product was extracted into ethyl acetate and the combined
extracts were dried (MgSO,) and concentrated under reduced
pressure. The solid residue was treated with boiling hexane (3
x 500mli), and the residual solid discarded. The hexane
solutions were combined, filtered through a short pad of silica
gel, and concentrated under reduced pressure to give the title
compound as a yellow oil {34.3g, 92%), which was
characterised by.*H-N.M.R. spectroscopy. |
1H-N.M.R. (300MHz, CDCI,): § = 3.13 (d, J=5Hz, 1H), 3.17 (d,
J=5Hz, 1H), 5.45 (m,2H), 6.72 (m,1H), 6.80 (m,1H), 7.14 (d,
J=9Hz, 2H), 7.39 (dt, J=7 and 9Hz, 1H), 7.60 (d, J=9Hz, 2H) ppm.
2-{2.4-Diflucrophenyl}-3-(4-iodophenvl)-1-(1.2.4-triazo]-1-yl)-3-
buten-2-o}

Sodium 1,2,4-triazole (12.15g, 133mmol) was added to a
solution of (2,4-difluorophenyl)-2-[1-(4-
iodophenyl)ethenyl]oxirane (34.3g, 89mmol) in dry DMF (350ml)
under nitrogen at 70°C. The mixture was stirred for 5 hours,

caoled, and the solvent removed under reduced pressure. The .
residue was partitioned between ether (800ml) and water (2 x
§00ml}). The organic solution was dried (MgSO)), filtered, and
silica gel (60-200y, 76g) was added. The ether was removed
under reduced pressure and the residual solid was applied to
the top of a silica gel column (40-60p, 300g) and the product
was eluted using hexane and increasing amounts of ethyt
acetate {(0-75%). The product was obtained as a white foam,
(23.8g, 61%), which was characterised by 'H-N.M.R.
spectroscop&.
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H-N.M.R. (300MHz, CDCL): § = 4.55 (d, J=15Hz, 1H), 4.90 (d,

J=15Hz, 1H), 5.16 (s,1H), 5§.25 (s,2H), 6.70 {(m,2H}, 7.03 (d, J=8Hz,
2H), 7.43 (dt, J=7 and 9Hz, 1H), 7.58 (d, J=9Hz, 2H), 7.79 (s,1H),
7.80 (s,1H) ppm.

The title compound was resolved by chiral hplc using a
"Chiralpak AD" (Trade Mark) column by ejution with
hexanefethanol (95:5). Fractions containing each single
enantiomer were combined and evaporated under reduced
pressure, the residues were each chromatographed on silica by
elution with dichloromethane/methanol {95:5), then triturated
with ether. : o
Peak 1 (assigned as 2S stereochemistry) had m.p. 110-111°C
[cc}’: = +41°,

Peak 2 (assigned as 2R stereochemistry) had m.p. 111-112°C
[o]*® = -49°.
|+

Analytical hplc indicated > 99% ee for each enantiomer.

The (-) enantiomer had an analysis % as follows:-
Found: C, 47.52; H, 2.97; N, 9.09;

CeH, F,IN,O requires: C, 47.70; H, 3.11; N, 9.27.

The (+) enantiomer had an analysis % as follows:
Found: C, 47.88; H, 3.02; N, 9.29;
C,.H,F.IN,O requires: C, 47.70; H, 3.11; N, 9.27.
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PREPARATION 21
2-{2.4-Difluorophenyi)-1-(1.2.4-triazol-1-yl})-3-[4-(1.2.4-triazol-1-

yhphenyl]-3-buten-2-ol

M

2-{2.4-Difluorophenyi}-1-f4-(1.2.4-triazol-1-yl}phenyi]-1-ethanone
A mixture of 2-(2,4-difluorophenyl)-1-(4-fluorophenyl)-1-
ethanone (5.0g, 20mmol - see EP-A-0069442), sodium 1,2,4-
triazole (2.18g, 24mmol) and N,N-dimethylacetamide (100ml)
was stirred at 100°C for 18 hours. The mixture was diluted with
xylene (300mi) and concentrated under reduced pressure. The

residue was dissolved in ethyl acetate {500ml) and washed with
water (3 x 50ml). The organic solution was dried (MgSO,) and
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concentrated under reduced pressure. Purification by flash

chromatography {eluting with ethyl acetate:dichloromethane
1:1) gave a white solld (1.05g, 18%), which was characterised
by 'H-N.M.R. spectroscopy.
IH-N.M.R. (300MHz, CDCl,): § = 4.31 (s,2H), 6.88 (m,2H), 7.22
{m,1H), 7.84 (d, J=9Hz, 2H), 8.14 (s,1H), 8.17 (d, J=9Hz, 2H), 8.66
{s,1H) ppm.

(i) 2~(2.4-Difiluorophenvyl)-1-14-(1.2 4-triazoi-1-yl}phenyiiprop-2-
enone
By the method of Preparation 20(ii), 2-{2,4-difluorophenyl)-1-[4-
{1,2,4-triazol-1-y)phenyijethan-1-one {1.05g, 3.59mmol) was
converted into 2-(2,4-difluorophenyl)-1-[4-(1,2,4-triazol-1-
yi)phenyi]lprop-2-enone (1.04g, 92%), as a yellow solid, which
was characterised by *H-N.M.R. spectroscopy.
*H-N.M.R. (300MHz, CDCl,): § = 5.93 (s,1H), 6.16 (s,1H), 6.81 -
(m,1H), 6.93 (dt, J=2 and 8Hz, 1H), 7.40 (dt, J=7 and 9Hz, 1H),"
7.79 (d, J=9Hz, 2H), 8.02 (d, J=9Hz, 2H), 8.13 (s,1H), 8.64 (s,1H)
Ppm.

(iti) 2-(2.4-Difluorophenyli)-2-14-(1,2.4-triazol-1-vl)benzovijoxirarie
By the method of Preparation 20{iii), 2-(2,4-difluorophenyt)-1-[4-
{1,2,4-triazol-1-yi)-phenyljprop-2-enone (1.04g, 3.34mmol) was
converted into 2-(2,4-difluorophenyl)-2-[4-(1,2,4-triazol-1-
yl)benzoyljoxirane (1.01g, 92%), as a white solid, which was
characterised by *H-N.M.R. spectroscopy.
IH-N.M.R. (300MHz, CDCl,): 5 = 3.24 (d, J=4Hz, 1H), 3.45 (d,
J=4Hz, 1H), 6.80 (ddd, J=2, 8 and 12Hz, 1H), 6.95 (dt, J=2 and
8Hz, 1H), 7.49 (dt, J=7 and 9Hz, 1H), 7.75 {d, J=9Hz, 2H), 8.12
(s,1H), 8.17 (d, J=9Hz, 2H), 8.63 (s,1H) ppm.
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2-{2.4-Difluoropheny{)-2-[1-{4-(1.2.4-triazo}-1-
yliphenyllethenvtloxirang
By the method of Preparation 20(iv), 2-(2,4-difluorophenyl)-2-[4-
(1,2,4-triazol-1-yl}-benzoyljoxirane (1.00g, 3.05mmol) was
converted into 2-(2,4-diflucrophenyl)-2-[1-{4-(1,2,4-triazol-1-
yl)phenyf}ethenyijoxirane (570mg, 57%), as a solid, after
purification by filash chromatography (héxane:ethy| acetate
60:40), which was characterised by *H-N.M.R. spectroscopy.
!H-N.M.R. (300MHz, CDCL,): § = 3.19 (s,ZH); 6.52 (m,2H), 6.72
(ddd, J=2, 8 and 12 Hz, 1H), 6.80 (dt, J=2 and 8Hz, 1H), 7.42 (dt,
J=7 and 9Hz, 1H), 7.54 (d, J=9Hz, 2H), 7.59 (d, J=9Hz, 2H), 8.08
(s,1H), 8.53 (s,1H) ppm. o
2-(2.4-Difluorophenyl)-1-(1.2.4-triazol-1-yl)-3-[4-(1,2.4-triazo]-1-
yhphenyl}-3-buten-2-ol
By the method of Preparafion 20(v), 2-(2,4-dIfluorophenyl}-2-[1-
{4-(1,2,4-triazol-1-yl)phenyl}ethenylloxirane (570mg, 1.75mmol)
was treated with sodium 1,2,4-trlazole in DMF (10ml) at 70°C for
8 hours, to give 2-(2,4-difluorophenyl)-1-(1,2,4-triazol-1-yl)-3-[4-
{1,2,4-triazol-1-yl)phenyi]-3-buten-2-ol {620mg, 89%), as a solid,
which was characterised by 'H-N.M.R. spectroscopy.

*H-N.M.R. (300MHz, CDCl,): 5 = 4.62 (d, J=13Hz, 1H), 4.97 (d,
J=13Hz, 1H), §.32 (m,3H), 6.74 {m,2H), 7.43 (d, J=8Hz, 2H), 7.46
(m,1H), 7.57 (d, J=9Hz, 2H), 7.81 (s,1H), 7.83 (s,1H), 8.09 (s,1H),
8.53 (s,1H) ppm.



WO 97/01552 PCT/EPIG/02470




WO 97/01552

0

(i

(iii)

PCT/EP96/02470

: -118-
O,N-Dimethy!-2-chioropyridine-5-hydroxamic acid

A suspension of 6-chloronicotinic acid (80g, 0.5mol) In thionyl
chloride (400ml) was heated under reflux for 3 hours to give a
yellow solution. The mixture was concentrated under reduced
preséure, the residue was dissolved in dichloromethane
(600ml) and treated with N,O-dimethylhydroxylamine
hydrochloride (56.5g, 0.58mol). The suspension was cooled in
ice then treated dropwise with triethylamine (220ml, 1.5mol)
and stirred for 1 hour at room temperature. The mixture was
filtered, the filtrate was washed with aqueous sodium
hydroxide (2N, 200ml), dried over magnesium sulphate then
concentrated under reduced pressure. The resulting liquid was
distilled under reduced pressure to yield the title compound
(90g), b.p. 106-110°C (0.5mm Hg), which was characterised by
'H-N.M.R. spectroscopy.

- $H-N.M.R. (CDCI,): & = 3.38(s), 3.56(s), 7.18(d), 8.00(dd), 8.78(d).

1-(2-chIorogxridin-5-1l1-2-(2,4-diﬂuoroghenxl)ethanone _

The title product was prepared from the product of part (i)
above by a similar method to that described in Preparation
20(i), m.p. 93-95°C.

Analysis %:-

Found: C, 58.01; H, 2.99; N, 5.17;
CH:CIF,NO requires: C, 58.33; H, 3.01; N, 5.23.
2-(2.4-Difluorophenyl)-1-[2-(1,2.4-triazol-1-vl}pvridin-5-vi
ethanone

A mixture of the product of part (li) {1.06g, 4mmol), potassium
carbonate (0.54g, 4mmol) and 1,2,4-triazole (0.34g, 5mmol) in
DMF (10ml) was heated to 70°C for 4 hours. The mixture was
cooled and partitioned between ethyl acetate {50ml) and water
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(50ml). The organic extract was washed with water (50ml),

dried {MgSO,) and concentrated under reduced pressure.
Trituration of the crude product with diethyl ether afforded the
title compound, (0.3g, 25%), m.p. 140-142°C,

Analysis %:-

Found: C, 60.31; H, 3.54; N, 18.17;
C,sHF2NO requires: C, 60.00; H, 3.36; N, 18.66.

enone

The title compound was prepared from the product of part (iii)
by a similar method to that described in Preparation 20(ii) as a
yellow solid (3.1g, 79%), m.p. 136-138°C.

Analysis %:-

Found: C, 61.10; H, 3.25; N, 17.786;
C.H,F.NO requires: C, 61.54; H, 3.23; N, 17.94.
2-(2.4-Difluorophenyl}-2-2-(1,2.4-triazol-1-yl)pyridin-5-
carbonylloxirane ]

The title compound was prepared from the product of part (iv)

by a similar method to that described in Preparation 20(iii) as a
yellow solid (3.1g, 96%), m.p. 122-124°C.

Analysis %:-

Found: C, 58.86; H, 2.94; N, 16.92;
C,H, o F.N,O, requires: C, 5§8.54; H, 3.07; N, 17.07.

yhethenyljoxirane

The title compound was prepared from the product of part {v)
by a similar method to that described in Preparation 20(iv) as a
colouriess solid (2.8g, 86%), m.p. 120-122°C,

Analysis %:-

Found: : C, 62.87; H, 3.68; N, 17.18;

CH F.NO requires:  C, 62.58; H, 3.71; N, 17.17.
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Novridin-5-vi}-3-buten-2-ol

The title compound was prepared from the product of part (vi)
by a similar method to that described in Preparation 20(v) as a
colourless solid (2.5g, 75%) m.p. 163-156°C.
Analysis %:-

- Found: - C, 58.11; H, 3.46; N, 24.42;
C,sHisF.N,O requires:  C, 57.72; H, 3.82; N, 24.80.

PREPARATION 23
_ 2R.35/2S.3R)-4-[2-{2.4-Difluorophenyl}-2-hydroxv-1-{1.2.4-
triazol-1-vilbut.3-vilbenzovihydrazide

gH?—lz H '
NL_:\_IF—CH’ |—©\ COMeOH o Né\‘,‘—m;i—ﬁaj

N @F 1 PhPPdOAg, =N ©/F cooMe
: _F

F
HllPd
OH HCH,
" CONHNH, " ] CooMe
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3-yllbenzoic acid methyl ester

A mixture of 2-(2,4-difluorophenyi)-3-(4-iodophenyl)-1-(1,2,4-
triazol-1-yl)-3-buten-2-o0l {2.0g, 4.4mmol - see Preparation 20),
palladium acetate (0.3g), triphenylphosphine (0.23g) and
triethylamine (2ml) was dissolved in methanol (20ml). The

- mixture was heated to 100°C under 50 psi {344.7kPa) carbon

(i)

monoxide for 4 hours, then partitioned between
dichloromethane (50ml) and water (20mi). The organic phase
was dried (MgSO,) and evaporated under reduced pressure.
The residue was purified by flash chromatography using
gradient elution with dichloromethane/methanol
(100:0-98:2—96:4). Fractions containing the desired product
were combined and evaporated under reduced pressure to give
4-[2-(2,4-difluorophenyl)-2-hydroxy-1-{1,2,4-triazol-1-yi}-3-buten-
3-yi]lbenzoic acid methyl ester {(1.7g, 99%) as a foam. This
intermediate was characterised by "H-N.M.R. spectroscopy.
'H-N.M.R. (300MHz, CDCl,): 5 = 3.90 (s,3H), 4.59 (d,1H), 4.92
(d,1H), 5.25 (s,1H), 5.31 (s,1H), 5.35 (s,1H), 6.70 (m,1H), 6.74
(m,1H), 7.36 (d,1H), 7.44 (q,1H), 7.80 (d,1H), 7.02 {s,1H), 7.94
(s,1H) ppm. '
(2R,3S/2S.3R)-4-[2-(2.4-Difluorophenvl)-2-hydroxy-1-(1,2.4-
triazol-1-yl}but-3-ylibenzoic acid methyl ester

The product from part {i) was hydrogenated using the method
of Example 1. The crude product was triturated with ether to

give the title compound as a colourless solid.
Analysis %:-

Found: C, 61.90; H, 4.88; N, 10.79;
CH,FaN,O, requires: C, 62.01; H, 4.94; N, 10.85.
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(i) {2R,3S8/2S.3R)-4-[2-(2.4-Difluorophenyl}-2-hydroxy-1-(1.2.4-
triazol-1-vl)but-3-yllbenzovihydrazide
A solution of the product from part (ii) (0.5g, 1.3mmol) in
methanol {5ml) was treated with hydrazine hydrate (0.256ml,
8mmol). The mixture was heated under reflux for 36 hours.
The mixture was cooled to room temperature and was diluted
with ether. The title compound {0.3g, 60%) was collected by
filtration and was characterised by 'H-N.M.R. spectroscopy
(300MHz, CDCI,): 8 = 1.12 (d,3H), 3.38 (q,1H), 3.80 (d,1H), 4.13
(brs,2H), 4.79 (d,1H), 4.84 (s,1H), 6.76 (m,2H), 7.37 (s,1H), 7.46
(m,1H), 7.60 {d,2H), 7.74 (m,4H) ppm.



WO 97/01552 PCT/EP96/02470

-123-
PREPARATION 24
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O,N-Dimethyi-2-{imidazol-1-vi)pyridine-5-hydroxamic acid

A suspension of O,N-dimethyl-2-chloropyridine-56-hydroxamic
acid (1 o.bg', 50mmol - see Preparatioﬁ 22(1)), imidazole (4.1g,
60mmol} and potassium carbonate (6.9g, 50mmol) in N,N-
dimethylacetamide (200ml) was stirred at 140°C for 24 hours.
The mixture was evaporated under reduced pressure and the
residue was partitioned between dichloromethane (100ml) and
water (100mi). The organic phase was washed with water
(100ml) and brine {50ml) then dried (MgSO,) and evaporated
under reduced pressure. The crude product was purified by
column chromatography on silica using gradient elution with
ethyl acetate/hexane (1:1, 1:0). Fractions containing the
desired product were combined and evaporated under reduced
pressure to g'ive the title compound (8.2g, 71%) as an orange
oil. A sample was triturated with ether to afford a colourless
solid, m.p. 68-70°C.

Analysis %:-

Found: C, 56.94; H, 5.17; N, 23.77;

C,H2NO, requires: C, 56.89; H, 5.21; N, 24.12.
2-(2.4-Difluorophenv!)-1-{2-[imidazol-1-yijpyridin-5-yl)ethanone
A solution of the product from part () (6.5g, 28mmol) in THF
(100ml) was stirred under a nitrogen atmosphere at -70°C and
was treated with a solution of 2,4-difluorobenzylmagnesium
bromide [from 2,4-difluorobenzy! bromide (8.1g, 39mmol) and
magnesium (1.0g, 42mmol) using the method of Preparation
20(i)] in ether (100mi). The mixture was stirred at -70°C for 0.5
hours and was allowed to warm to room temperature before the
addition of dilute hydrochioric acid (2N, 100ml). The layers
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were separated and the aqueous phase was extracted with
dichloromethane (100ml). The combined organic extracts were
dried (MgSO,) and evaporafed under reduced pressure to yield
the title compound as a pale yellow solid which was
characterised by
JH-N.M.R. spectroscopy (300MHz, CDCL,): § = 4.28 (s,2H), 6.85
(m,2H), 7.23 (m,2H), 7.48 (d,2H), 7.71 (s,1H), 8.41 (dd,1H), 8.50
(s,1H), 8.11 (d,1H) ppm.
2-{2.4-Difluorophenyl)-1-(2-[imidazol-1-vi]pyridin-5-yl)-2-propen-
i-one

The title compound was prepared from the product of part (ii)
by a similar method to that described in Preparation 20(ii) as a
yellow solid, m.p. 115-116°C.
Analysis %:
Found: . C, 65.43; H, 3.71; N, 13.54;

1.,H,,F N,O requires: = C, 65.59; H,.3.56; N, 13.50.

carbonylloxirane _
The title compound was prepared from the product of part (iil)

by a similar method to that described in Preparation 20(iil) as
an orange oil, which was characterised by 'H-N.M.R.

spectroscopy (300MHz, CDCL,): § = 3.08 (d,1H), 3.41 (d,1H), 6.83
(m,1H), 6.97 (m,1H), 7.39 (d,1H), 7.49 (m,1H), 7.64 (s,1H), 8.39
(brs,1H), 8.40 (s,1H), 8.43 (dd, 1H), 9.12 (d,1H) ppm.

yilethenyljoxirane

The title compound was. prepared from the product of part (iv)
by a similar method to that described in Preparation 20({iv) as a
yellow ail, which was used crude in the following step.
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triazol-1-vi}-3-buten-2-ol

The title compound was prepared by a similar method to that
described in Preparation 20{(v) as a colourless solid, m.p. 145-
148°C. '

Analysis %:
. Found: C, 60.37; H, 3.55; N, 19.92;
CoH,FaNO.1/5 ethyl
“acetate requires: C, 60.63; H, 4.31; N, 20.40.

The presence of ethyl acetate was confirmed by

!H-N.M.R. spectroscopy {300MHz, CDCL,): 5 = 1.29 (¢, part H),
2,02 (s, part H), 4.12 (q, part H), 4.64 (d,1H), 5.09 (d,1H), 5.40
(s,1H), 5.45 (s,1H), 5.52 (s,1H), 6.75 (m,2H), 7.20 (s,1H), 7.23
(d,1H), 7.45 (m,1H), 7.61 (s,1H), 7.84 (dd,1H), 7.85 (s,1H), 7.88
(s,1H), 8.35 (s,1H), 8.37 (d,1H) ppm.
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PREPARATION 25

1-{1.2.4-triazol-1-yl}-3-buten-2-ol

(i) A solution of 4-(2-[2,4-difluorophenyl]-2-hydroxy-1-(1,2,4-triazol-
1-yl)-3-buten-3-yl) benzoic acid methyl ester (see Preparation 23
part (i)) (3.44g, 9mmol) in a mixture of methanol (50ml) and
aqueous sodium hydroxide (2M, 9ml, 18mmol) was heated
under reflux for 3 hours. The cooled solution was evaporated
under reduced pressure and the residue was dissolved in water
(30ml). The aqueous solution was extracted with ethyl acetate
(3 x 30ml) before acidification with hydrochloric acid {2M). The
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aqueous phase was further extracted with ethyl acetate (3 x
30mli). The combined organic extracts were washed with brine
(3 x 20ml), dried (Na,S0,} and evaporated under reduced
pressure to yield 4-{2-]2,4-difluorophenyi}-2-hydroxy-1-{1,2,4-
triazol-1-yl)-3-buten-3-yl} benzoic acid (3.2g, 96%).
Recrystallisation of a sample from ethyl
acetate/hexane/methanol afforded an off-white solid, m.p. 189-
190°C.
Analysis %:
Found: C, 61.41; H, 3.98; N, 11.21;
CoHisF2N.O, requires:  C, 61.45; H, 4.07; N, 11.32.
A sample of the product from part {i) (370mg, 1mmol) was
suspended in dichloromethane (15ml), and was treated with
dimethylformamide (1 drop) and oxalyl chloride (0.1mi,
1.1immol). The solution was stirred at room temperature for 4
hour and was evaporated under reduced pressure. The residue.
was dissolved in dichloromethane (15ml) and treated with
thioseémicarbazide (0.1g, 1mmol) and sodium carbonate (0.1g,
1rﬁmo!}. The mixture was stirred at room temperature for 24
hours then filtered. The filtrate was absorbed onto silica and
chromatographed by gradient elution with ethyl
acetate/methanol (87:3, 95:5, 94:6). Fractions containing the
desired product were combined and evaporated under reduced
pressure. The crude product was triturated with ether to give
4-{2-[2,4-difluorophenyl}-2-hydroxy-1-[1,2,4-triazol-1-y(}-3-buten-
3-yl}benzoyltﬁiosemicarbazide (0.21g, 47%) as a colourless solid which
was characterised by 'H-N.M.R. spectroscopy (300MHz, DMSO).
& =4.83 (Abq, 2H), 5.32 (s,1H), 5.58 (s,1H), 6.57 (s,1H), 6.77 (m,1H), 6.98
{m,1H), 7.11 (m, 1H), 7.30 (d.2H), 7.58 (brs, 1H), 7.60 (s,1H), 7.62 (d,2H),
7.78 (brs, 1H), 8.19 (s, 1H), 9.22 (brs, 1H), 10.22 (brs,1H) ppm.
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The product from part (ii) {0.15g, 0.3mmol)} in toluene (8ml) was
treated with methanesulphonic acid (0.04ml) ahd the mixture
was heated under reflux for 3 hours. The solvents were
removed under reduced pressure and the residue was
partitioned between saturated sodium carbonate solution
{10mi) and dichloromethanefmethanol {10:1, 50ml). The organic

. layer was dried (MgS0O,) and evaporated under reduced

pressure. The crude product was purified by column
chromatography on silica using gradient elution with
dichloromethane/ methanol {98:2, 95:5, 80:10). Fractions
containing the desired product were combined and evaporated
under reduced pressure to give a foam which yielded thé title
compound (0.039, 20%) upon trituration with ether as a
colourless solid, m.p. 118-121°C.

Analysis %:

Found: _ C, §5.98; H, 3.59; N, 19.40;
C,H,F.N.OS requires: C, 56.33; H, 3.78; N, 19.71.

PREPARATION 26

1-Ethoxymethyl-3-methylthio-1.2.4-triazole
A suspension of §-methylthio-1,2,4-triazole (6.19, 53mmol) and

chloromethyl ethyl ether (2.5ml, 26mmol) in toluene (40ml) was stirred
at room temperature for 24 hours. The mixture was filtered and the

filtrate was evaporated under reduced pressure. The residue was
chromatographed on silica by elution with ethyl acetate/ diethylamine
(95:5) to yield the title compound (1.1g, 27%), as a colourless oil, which
was characterised by

1

H-N.M.R. spectroscopy (300MHz, CDCL): 5 = 1.20 (t,3H), 2.59 (s,3H),

3.60 (q,2H), 5.41 (s,2H), 8.17 (s,1H) ppm.
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PREPARATION 27
1-Ethoxymethyl-1,2.4-triazole
The title compound was prepared from 1,2,4-triazole by a
similar method to that of Preparation 28, as a colourless oll, which was

characterised by 'H-N.M.R. spectroscopy (300MHz, CDCL,): § = 1.23
(t,3H), 3.58 (q,2H), 5.50 (s,2H), 8.01 (s,1H), 8.28 {s,1H) ppm.

PREPARATION 28 |
4-Bromo-1-ethoxymethylpyrazole
The title compound was prepared from
4-bromopyrazole by a similar method to that of Preparation 26, as a
colourless oil, which was characterised by *H-N.M.R. spectroscopy
(300MHz, CDCL,):
8 = 1.17 (t,3H), 3.50 {q,2H), 5.39 (s,2H), 7.49 (s,1H), 7.59 (s,1H) ppm.
PREPARATION 29

1-Ethoxymethyi-1.2,3-trlazole
The title compound was prepared from 1,2,3-triazole by a |
similar method to that of Preparation 26, as a colourless oil, which was
characterised by 'H-N.M.R. spectroscopy (300MHz, CDC,): § = 1.19
(t.3H), 3.56 (q,2H), 5.71 (s,2H), 7.77 (ABq, 2H) ppm.
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PREPARATION 30

O.N-Dimethvi-4-iodobenzenehvdroxamic acid

!/(:rm+m<:j’.nq-—”ﬂ"—>l . (zl:g;

A solution of pyridine (104g, 1.32mol) in dichloromethane
(150ml) was added dropwise to a suspension of 4-iodobenzoyl chiloride
{251g, 0.84mol) and N,O-dimethylhydrokylamine hydrochlpride {979,
0.94mol) in dichloromethane (850ml) at 0°C. The mixture was allowed
to warm to room temperature and was' stirred for 18 hours. The
solution was evaporated under reduced pressure, the residue was
dissolved in ethyl acetate (1L), and was then washed with dilute
hydrochloric acid (2N, 3 x 400ml) and saturated sodium bicarbonate
solution {300ml) and dried {Na,SO,). The organic extract was
evaporated under.reduced pressure. The residue was purified by
distillation to yield the title product (241g, 93%), as a yellow oil b.p.
130°C (0.1mm Hg), which was characterised by 'H-N.M.R. spectroscopy -
(300MHz, CDCL): |
& = 3.32 (s,3H), 3.50 (s,3H), 7.40 (d,2H), 7.72 (d,2H) ppm.
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EREPARATION 31
2R,3S5/28,3R)- -Difluorophenyl)-3-(4-[5-mercapto-1.3.4-
oxadiazol-2-yi]phenvi}-1-(1,2.4-triazol-1-y}butan-2-0

D HCH3
2 N | &q,
L&i,m——-»

A solution of (2R,3S/2S,3R)-4-(2-]2,4-difluorophenyl]-2-hydroxy-
1-(1,2,4-triazol-1-yl)but-3-yl)benzoylthydrazide (0.77g, 2mmol -~ see
Preparation 23) in 1,4-dioxan (15ml) was treated with thiophosgené
(0.25g, 2.4mmol) and the mixture was stirred at room temperature for

18 hours. The mixture was evaporated under reduced pressure and the
residue was partitioned between a mixture of ethyl acetate/methanol
(96:5, 50ml) and water (30ml), after adjustment to pH5 with dilute
ammonium hydroxide solution. The organic phase was dried (MgSO,)
and evaporated under reduced pressure. The crude product was
purified by column chromatography on silica by gradient elution with
dichloromethane/methanol (100:0, 98:2, 95:5, 90:40). Fractions
containing the desired product were combined and evaporated under
reduced pressure to yield the title compound (0.5g, 60%), as a pale
yellow foam, which was characterised by 'H-N.M.R. (300MHz, DMSOd,):
5 = 1.06 (d,3H), 3.59 (g,1H), 3.93 (d,1H), 4.80 (d,1H), 5.75 (s,1H), 6.92
{m,1H), 7.10-7.30 {(m,2H), 7.60 (s,1H), 7.62 (d,2H), 7.88 (d,2H), 8.15 (s,1H),
14.70 (brs,1H) ppm.
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PREPARATION 32

(2R,3S/2S,3R)-4-[2-(2.4-Difluorophenyi)-2-hydroxy-1-(1.2.4-
triazol-1-vl)but-3-yilbenzoic acid

A solution of (2R,3S/2S,3R)-4-[2-(2,4-dIfluorophenyl)-2-hydroxy-
1-(1,2,4-triazol-1-yl)but-3-yI] benzoic acid methyl ester (0.8g, 2mmol -
see Preparation 23(li)) in a mixture of aqueous sodium hydroxide (2N,
2.1mli, 4mmol) and methanol (20ml) was heated under refiux for 3
hours. The mixture was evaporated under reduced pressure and the
residue was partitioned between ethyl acetate (50ml) and dilute
hydrochloric acid (5ml). The organic phase was dried (MgSO,) and
evaporated under reduced ﬁressure. The crude product was triturated
with ether to yield the title compound (0.72g, 94%), m.p. 243-245°C, as
a colouriess solid. '
Analysis %:
Found: C, 60.84; H, 4.56; N, 11.02;
C,oHF.N,O, requires: C, 61.12; H, 4.59; N, 11.26.

PREPARATION 33
5-{2.5-Dimethylpyrrol-1-yi)-2-ethyipvridine

A mixture of 2-ethylpyridin-5-amine (3.2g, 26mmol), 2,5- '
hexanedione (3.0g, 26mmol) and acetic acid (1ml) in toluene {50mi) was
heated under reflux for 24 hours. The solvent was removed under
reduced pressure and the residue was partitioned between
dichloromethane (50ml) and water (20ml). The aqueous phase was
basified with aqueous sodium hydroxide {2M) and then extracted with
dichloromethane (50ml). The extract was dried (MgSO,) and
evaporated under reduced pressure. The crude product was purified
by column chromatography on silica by elution with
dichloromethane/methanol (95:5) to give the title compound (2.38g,
46%) as a colourless oil, which was characterised by 'H-N.M.R.
spectroscc;py.
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3H-N.M.R, (300MHz, CDCL,): & = 1.38 (t,3H), 2.02 (s,6H), 2.91 (q,2H), 5.93
(s,2H), 7.25 (d,1H), 7.44 (dd,1H), 8.41 (d,1H) ppm.

PREPARATION 34
4-Ethyl-6-(1,2.4-triazol-1-ypyrimidine
A mixture of 4-chloro-6-ethylpyrimidine (1.42g, 10mmol) and
1H-1,2,4-triazole (1.4g, 20mmol) was heated to 120°C with stirring to
give a yellow oll, which deposited an orange solid. The mixture was
maintained at 120°C for 0.2 hours, cooled to 70°C and dissolved In
methanol (10mi). The solution was diluted with dichloromethane {50mi)
and was washed with saturated sodium bicarbonate solution (20m).
The aqueous phase was extracted with dichloromethane (2 x 20ml) and
the combined organic layers were dried (MgSO,) and evaporated under
reduced pressure. The crude product was purified by coiumn
chromatography on silica by elution with ethyl acetate to give the fitle
compound (1.44g, 82%) as a yellow solid, m.p. 75-76°C, which was
characterised by 'H-N.M.R. spectroscopy.
'H-N.M.R. (CDCL,): 5 = 1.38 (t,3H), 2.90 (q,2H), 7.74 (s,1H), 8.13 (s,1H),
8.98 (s,1H), 9.22 (s,1H) ppm. -
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2-{2-Chlorophenvyi}-1-{4-iodophenyl)ethanone
;l'he titte compound was prepared from o,2-dichlorotoluene and
0,N-dimethyl-4-lodobenzenehydroxamic acid (see Preparation
30) by a similar method to that of Preparation 20(f) as a
colouriess solid, m.p. 106-106°C, which was characterised by
'H-N.M.R. spectroscopy.

© IH-N.M.R. (CDCL,, 300MHz): 5 = 4.40 (s,2H), 7.27 (s,3H), 7.42

(i)

(i)

(iv)

(m,1H), 7.74 (d,2H), 7.82 (d,2H) ppm.
2-{2-Chiorophenvi)-1-(4-iodophenyl)prop-2-enone .

The title compound was prepared using the product of part (i)
by a similar method to Preparation 20(ii) as a colourless solid,
m.p. 101-103°C, which was characterised by 'H-N.M.R.
spectroscopy.

TH-N.M.R. (300MHz, CDCL,): 5 = 5.93 (s,1H), 6.10 (s,1H), 7.20-7.40
(m,4H), 7.65 (d,2H), 7.83 (d,2H) ppm.
2-{2-Chlorophenyl)-2-{4-iodobenzovlloxirane

The title compound was prepared from the product of part (i)

" by a similar method to Preparation 20(iii}, as a colourless foam,

which was characterised by *H-N.M.R. spectroscopy.
'H-N.M.R. (300MHz, CDCL,): 5 = 3.22 (d,1H), 3.49 (d,1H), 7.20-
7.40 (m,3H), 7.57 (m,1H), 7.71 (d,2H), 7.77 {d,2H) ppm.
2-(2-Chlorophenvl)-2-{1-J4-lodophenvyliethenvlloxirane

The title compound was prepared from the product of part (jii)
by a similar method to Preparation 20(iv), as a colourless oil,
which was characterised by 'H-N.M.R. spéctroscopy.
*H-N.M.R. (300MHz, CDCL,): § = 3.01 (d,1H), 3.12 (d,1H), 5.26
{s,1H), 5.32 (s,1H), 7.17 (d,2H), 7.25 (m,2H), 7.34 {m,1H), 7.52
{m,1H), 7.62 (d,2H) ppm.
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{v) 2-{2-Chiorophenyl)-3-(4-iodophenvl)-1-(1.2,4-triazoi-1-vI)-3-buten-
The title compound was prepared from the product of part {iv)
by a similar method to Preparation 20(v), as a colouriess solid,
m.p. 128-130°C.

Analysis %:
Found: C, 47.89; H, 3.16; N, 9.23;
C;sH,CIIN,O requires:  C, 47.84; H, 3.33; N, 9.30.

PREPARATION 36
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2-{2-Fluorophenvl)-1-{4-iodophenyl)ethanone
The product was prepared from 2-fluorobenzyl bromide and
O,N-dimethyl-4-iodobenzenehydroxamic acid (see Preparation
30) by a similar method to Preparation 20(i) as a colourless
solid, m.p. 112-114°C.

Analysis %:

- Found: C, 49.91; H, 2.98;

(i)

(iit)

(iv)

C,HFIO requires: C, 49.56; H, 2.95.
2-(2-Fluorophenyl)-1-{4-iodophenyl)prop-2-enone

The title compound was prepared using the product of part(i)
by a similar method to Preparation 20(ii) as a colouriess solid,
m.p. 92-83°C.

Analysis %:

Found: C, 51.64; H, 2.73;

C.sH4FIO requires: C, 51.28; H, 2.85.
2-(2-Fluorophenyl)-2-{4-iodobenzoyl)oxirane

The title compound was prepared from the product of part (ii)
by a similar method to Preparation 20(iii), as a colouriess solid,
m.p. 75-76°C.

Analysis %:

Found: C, 49.11; H, 2.77;

C,sHFlO, requires: C, 49.05; H, 2.72.
2;(2-Fluoroghenxl]—2-11-;[4-iodoghenyl]ethenzl)oxirane '

The title compound was prepared from the product of part (iii)
by a similar method to Preparation 20(iv), as a colourless oil,
which was characterised by 'H-N.M.R. spectroscopy.
’H-N.M.R: (300MHz, CDCL,): 3 = 3.16 (ABq,2H), 5.45 (d,2H), 6.98
(t,1H), 7.08 {t,1H), 7.16 (d,2H), 7.23 (m,1H), 7.45 (m,1H), 7.60
(d,2H) ppm.
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The title compound was prepared from the product of part (iv)

by a similar method to Preparation 20{v), as a colouriess solid,
m.p. 117-118°C.
Analysis %:

- Found: C, 50.35; H, 3.52; N, 9.66;
C,sHsFIN,O requires: G, 49.77; H, 3.46; N, 9.70.
'H-N.M.R. (300MHz, CDC,): 5 = 4.58 (d,1H), 4.96 (d,1H), 5.1
(brs,1H), 5.24 (d,2H), 6.90-7.05 (m,2H), 7.05 {d,2H), 7.22 (m,1H),
7.45 (m,1H), 7.63 (d,2H), 7.80 (s,1H), 7.82 (s,1H) ppm.

PREPARATIONS 37-39

The following compounds were prepared using the method of
- Preparation 1 or Preparation 12, as specified in the Table.

OH
IT/QN

Het



]

TSSTO/L6 OM

m.p. Analysis % Molecular Method of
No. Het Ar {°C (Theoretical in formula Preparation
brackets) No.
c . H N
37 Foam Characterised by C,,H,,CIN,O 1
SR | N.M.R. data - see e
| | & below 2
38 104- 61.01 4.94 18.70 C,,H,,CIN,O, 12
0. _-CH, 105 (61.26 5.10 18.85) i
( Cl -
-8
L] !
39 142- 63.55 5.47 19.39 C,H,FNO, 12
I 145° (63.69 5.30 19,35)
(o\/ F
-
. q
i 2
Ut e Lo s me e S — k
PREPARATION 37 a

H-N.M.R. (300MHz, CDCL,): & = 4.64 (d); 4.69 (d); 4.77 (d); 5.30 (s); 5.44 (s); 5.46 (d); 5.57 (s); 7.00-7.90 (multiplets) ppm.
[N.B. compound was a mixture of rotamers}. -
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PREPARATION 40 (Alternative to Preparation 29)

1-Ethoxymethyl-1.2,3-triazole

NZ “NH e T N2 N Noca,ch,
L____J + Clcﬂzocnzcﬂs Acetone &J
-+
OCH, CH,
1,',/ cH;

Chloromethyl ethyl ether (125g, 1.3mole) was added dropwise
over 1% hours to a mechanically stirred suspension of 1,2,3-triazole
(91.4g, 1.3mole) and potassium carbonate (183g, 1.3mole) in acetone
(1500nil) with ice-bath cooling. The mixture was allowed to warm to
room temperature and was stirred for 18 hours. The solvent was
removed under resolved pressure and the residue was dissolved in
water (1 L). The aqueous solution was extracted with dichloromethane
(3 x 300ml) and the organic extracts were combined. The
dichloromethane solution was washed with brine (3 x 300mi) and the
organic phase was dried {(Na,SO,} an& evaporated under reduced
pressure to give a pale yellow oil.
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The oil was distilled under reduced pressure to give, initially, 2-
ethoxymethyl-1,2,3-triazole (579, 34%) b.p. <90°C (3mm Hg).

'H-N.M.R, (300MHz, CDCL,): & = 1.17 (t,3H), 3.60 (q,2H), 5.70 (s,2H), 7.70
(s,2H) ppm. : |

Analysis %:

Found: C, 47.36; H, 7.23; N, 32.62;

CgH,N;0O requires: C, 47.19; H, 7.14; N, 33.05.

Further distillation gave the title compound (73g, 43%), b.p. 92-93°C,
{3mm Hg). H-N.M.R. (300MHz, CDCL): 5 = 1.15 {t,3H), 3.56 (q,2H), 5.70
(s,2H), 7.77 (s,1H), 7.79 (s.1H) ppm.

Analysis %:

‘Found: C, 46.30; H, 7.52; N, 33.29;

CH.N,O requires: C, 47.19; H, 7.14; N, 33.05.

PREPARATION 41
2-(2.4-Difluorophenyl)-1-{1.2.4-triazol-1-yi}-3-[4-
1-{2-methoxyethoxymethyl}-1,2.3-triazol-5-yl}phenylj-3-buten-2-o}
The following compound was prepared similarly to the method
of Preparation 12 using the triazole from Preparation 42:-

8,0(c],,0cH,

H
et O

m.p. 124-127°C.

Analysis %:

Found: C, §9.79; H, 4.86; N, 17.14;
Calculated for C_H, F.N.O,: C, 5§9.75; H, 5.01; N, 17.42.
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PREPARATION 42
1-{2-Methoxyetho =1,2.3-fr]

The ﬁtle compound was prepared from 1,2,3-triazole and 2-
methoxyethoxymethyl chloride, by a similar method to that of
Preparation 40, as a colourless oil which was characterised by H-NMR
Spectroscopy (300MHz, CDCI,): 6 = 3.31(s,3H), 3.46(m,2H), 3.62(m,2H),
5.77(s,2H), 7.73(s,1H),7.75(s,1H) ppm.

EPA ON
4-D - - 2.3-triazol-5-vllphenyl)- 2.4-

The following compound was prepared as a racemate similarly to
the method of Preparation 12 using 1-benzyl-1,2,3-triazole, m.p. 105-
108°C.

Analysis % -
Found: C,66.69; ‘H,453;  N,17.56
Cx;H,F,N,O requires C,66.93; H,458;  N,17.35
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PREPARATION 44

2-«(2.4-Difluoro n -(4-[1-{2-hydroxvethoxvmet -1,2.3-

triazol-5-yllphenvi)-1-(1.2.4-triazol-1- -buten-2-ol

The following compound was prepared similarly to the
method of Preparation 12 using the triazole from Preparation 45:-

CH,
/::.N OH
MY
<hat

F

The product was isolated as a colourless oil, which was
characterised by NMR. 'H-NMR (300MHz, CDCL,): § = 3.6-
3.8(m,4H), 4.64(d,1H), 4.96(d,1H), 5.26(s,1H), 5.34(s,2H),
5.74(s,1H),5.78(s,1H),7.4-7.55(m,5H),7.7-7.8(m,2H),7.80(m,3H)ppm.

PREPARATION 45

-Hvdroxvetho ethyl-1.2.3-triazol

OCH; o

@‘N LA, § Nr ~"oH
Tetrahydrofuran (‘_‘N
L4

A solution of methyl 1,2,3-triazol-1-yimethoxyacstate (0.72g9,4.2mmol -
see Preparation 46) In tetrahydrofuran (10ml) was added dropwise to a
suspension of lithium aluminium hydride (0.16g,4.2mmol) at 0°C. The
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mixture was allowed to warm to room temperature overnight and was

quenched by addition of water (0.32ml) followed by aqueous sodium
hydroxide solution (15%,0.32ml) and water (iml). After a further hour,
the supernatant liquid was collected by filtration and the residue was
washed with tetrahydrofuran (10ml). The filtrate was evaporated under
reduced pressure and the residue was purified by fiash
chromatography on silica by elution with dichloromethane/methanol
(19:1). Fractions containing the desired product were combined and
evaporated under reduced pressure to yleld the title conipound as an
oil (0.30g, 52%) which was characterised by NMR.

JH-NMR (300MHz, CDCL): § = 2.05(t,1H), 3.6-3.8(m,4H), 5.80(s,2H),
7.78(s,2H) ppm.

PREPARATION 46
ethvl 1 i =]~ thoxvacetat

The title compound was prepared from 1,2,3-triazole and methyl
chloromethoxyacetate by a similar method to that of Préparatlon 40 as
a colourless ofl which was characterised by NMR. 'H-NMR (300MHz,
CDCL): 5 = 3.76 (5,3H), 4.16 (s,2H), 5.84 (s,2H), 7.80 (d,2H) ppm.

PREPARATION 47
2R.3S/2S 2-~(2,4-DF ophenyl)-3-(4-propanoviphenyi)-1-(1,2.4-

triazol-1-y)butan-2-ot

CHyCH,MgBr/
o CHCH}0
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A solution of N,O-dimethyi-4-(2-[2,4-difiuorophenyi}-2-hydroxy-1-
{(1,2,4-triazol-1-yl)but-3-yl benzenehydroxamic acid (2.70g,6.5mmol - see
Preparation 49) in dry ether (100ml) was cooled to 0°C under a nitrogen
atmosphere and treated with a solution of ethyl magnesium bromide in
ether (1.0M, 15mi, 1Smmol). The solution was stirred at room
temperature for 18 hours, quenched with saturated ammonium chloride
solution (50ml) and the layers were separated. The aqueous phase was
extracted with ethyl acetate (100ml) and the organic layers were
combined, dried (MgSO,) and evaporated under reduced pressure. The
residue was purified by flash chromatography on sllica by gradient
elution with ethyl acetate/hexane (1:1, 1:0). Fractions containing the
desired product were combined and evaporated under reduced -
pressure to yield the title compound (0.5g, 20%) as a colourless solid,
m.p. 171-172°C.

Analysis % |
Found: C.65.04; H,5.63; N,10.88
C,H,F.N.O, requires  C,64.45; H,5.45; N,10.91

PREP TION 48
2R.3 -{2.4-Difluorophe 4-ace enyl)si- A-triazol-1-

The title compound was prepared by a similar method to
Preparation 47 using methyl-magnesium bromide, as a colourless solid
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m.p. 172-173°C. . =147-
nalysis % :
Found: C,64.43; H,5.09; N,11.31

C.HF.N,O, requires  C,64.69; H,5.12;  N,11.32

RA 4
N.O-Dimethyl-4-(2-[2.4-diflucrophenyl]-2-hydroxy-1-[1.2 4-triazo}-1-yi]but-
-vDh d 3 i
. CH,
= _ ol 'y
) v}"
"ng o NH,"HCO, F. o
10%Pd/C Telrahydrofuran

fEthanol Hsc/ \OCH3

A mixture of N,O-dimethyl-4-(2-[2,4-difluorophenyl}-2-hydroxy-1-
[1,2,4-triazol-1-yl}-3-buten-3-yl) benzene hydroxamic acid (0.9g,
2.2mmol - see Preparation 50), 10% palladium on charcoal (0.2g) and
ammonium formate (0.68g,11mmol) was suspended in a .
tetrahydrofuran/ethanol (1:1, 40ml) solution and heated under reflux for
3 hours. The cooled suspension was filtered through *Arbocel" and
the filtrate was concentrated under reduced pressure. The residue was
dissoived in ethyl acetate (50ml) and the solution was washed with
saturated sodium carbonate solution (20ml) and brine (20mi), then
dried (Na,S0,) and evaporated under reduced pressure. The residue
was purified by flash chromatography on silica by gradient elution with
dichloromethane followed by dichioromethane/methanol (39:1).
Fractions containing the desired product were combined and
evaporated under reduced pressure to yield the title compound (0.5g,
§5%) as a colourless foam.
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Found: C,60.17; H,5.40; N,13.11
CyH,F,N,O requires  C,60.57; H,5.32;  N,13.45

PREPARATION 50

CO.H ) (coch,Dimethylformamide
ICH.Cl,
(il) HN{CH,)OCH,
MN(CH,CH,)o/CHCL

4-(2-[2,4-Difluorophenyil-2-hydroxy-1-[1,2,4-triazol-1-yi]-3-buten-3-
yl) benzoic acid (1.0g, 2.7mmol - see Preparation 25(i))was converted |
into the acid chioride using the method of Preparation 25 part (ii). This’
intermediate was dissolved in dry dichloromethane (40ml) and treated
with N,O-dimethylhydroxylamine hydrochlioride (0.31g, 3.0mmol). The
suspension was cooled to 0°C and treated with a solution of
triethylamine (0.75ml, 5.4mmol) in dry dichioromethane. The mixture
was allowed to warm to room temperature over 18 hours before being
evaporated to dryness under reduced pressure. The residue was
dissolved in ethyl acetate (100ml) and was washed with saturated
sodium carbonate solution {3x30mi) and brine (3x30mi). The organic
layer was dried (Na,SO,) and evaporated under reduced pressure. The
residue was flash chromatographed on silica by gradient elution with
dichloromethane followed by dichloromethane/methanol (24:1).
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Fractions containing the desired product were combined and
evaporated under reduced pressure to yield the title compound (0.5g,
5§5%) as a colouriess foam, m.p. 154-156°C.

Analysis % |

Found: C,60.70; H,4.67; N,13.30

CxH,F,N,O, requires  C,60.86; H,4.86; N,13.52

(2.4-1) T N zol envl)- 2.4-triazol-1-y1)-3-

(PhsP)deCIzk:ullil(’cHz(:Hg),l .
tetrahydrofuran () HCldioxan
(i} HoNNH,

M A mixture of 2-(2,4-difluorophenyl)-3-(4-iodophenyi)-1-(1,2,4-
triazol-1-yl)-3-buten-2-0l (4.0g, 8.8mmol - see Preparation 20), 3,3-
diethyloxyprop-1-yne (1.52ml, 10.6mmol), copper(l)iodide (0.02g)
and bis(triphenylphosphine)paliadium dichioride (0.12g) In
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triethylamine (40ml) and tetrahydrofuran (13ml) was stirred at
room temperature for 18 hours. The solvents were removed
under reduced pressure and the residue was partitioned between
dichloromethane (50ml) and water (50ml). The organic layer was
dried (MgSO,) and evaporated under reduced pressure. The
residue was flash chromatographed on silica by elution with
-ethyl acetate. Fractions containing the desired product were
combined and evaporated under reduced pressure to yield 2-(2,4-
difluorophenyl)-3-(4-[3,3-diethoxyprop-1-yn-1-yllphenyi)-1-{1,2,4-
triazol-1-yl)-3-buten-2-ol as a yellow gum (2.4g, 60%). Trituration
with cyclohexane gave an off-white solid which was
characterised by NMR.

JH-NMR _(300MHz, CDCl,): § = 1.28(t,6H), 3.67(q,2H), 3.83(q,2H),
4.56(d,1H), 4.94(d,1H), 5.16(s,1H), 5.30(d,2H), 5.50(s,1H), 6.6-6-
8(m,2H), 7.23(d,2H), 7.39(d,2H), 7.45(m,1H), 7.82(s,2H) ppm.

(i) The product from part (i) (2.4g, 5.3mmol) was dissolved in
dioxane (30ml) and treated with dilute hydrochlioride (2M, 6.6ml)
dropwise. The mixture was stirred at roorﬁ temperature for 3
hours before addition of hydrazine hydrate (98%, 0.31m|,
6.3mmol) and stirring was continued at room temperature
ovémlght. The solvents were removed under reduced pressure
and the residue basified with sodium hydroxide solution before
being extracted with dichloromethane (2x50mi). The combined
organic extracts were dried (MgSO,) and evaporated under
reduced pressure to give a yellow gum. The residue was flash

. chromatographed on silica by gradient ellution with hexane/ethyl
acetate (1:3, 0:1) followed by ethy!l acetate/methanol (9:1).
Fractions containing the desired product were combined and
evaporated under reduced pressure to yield 2-(2,4-
difluorophenyl)-3-(4-pyrazol-3-ylphenyl)-1-(1,2,4-triazot-1-yl)-3-
buten-2-ol (0.6g, 29%) as a yellow solid, m.p. 182-184°C.
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C.64.51; H,4.39; N,17.81
C,64.12; H,4.35; N,17.80
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(i)

(iii)

(iv)

~152-
N.O-Dimethyl-2-fluoro-4-iogckenzenehvdroxamic acid
The product was prepared frcm 2-fluoro-4-iodo-benzoic acid
(EP-A-0327190) and N,O-dimethylhydroxylamine hydrochloride by
a similar method to Preparation 30, as a yellow oil, b.p. 120-
122°C (0.5mmHg), which was characterised by NMR.
IH-NMR (300MHz, CDCl,): § = 3.44(s,3H), 3.53(s,3H), 7.14(t,1H),
7.51(d,1H), 7.56(dd,1H) ppm.

-(2.4-Diflucroph I)-1-(2-fluoro-4-iodophenvi)ethanone
The title compound was prepared using the product of part (i) by

a similar method to Preparation 20(i), as a colourless solid, m.p.
81-82°C.

Analysis %

Found: C,44.96; H,2.28;
C,,H,F,;10 requires C,44.71; H,2.14;
-(2.4-Diflucrophenyl)-1-(2-fluoro-4-iodophenvyl)pr -en

The title compound was prepared using the product of part (i) by
a similar method to Preparation 20(ii), as a colourless oil, which
was characterised by NMR.

IH-NMR (300MHz, CDCl,): § = 6.04 (s,1H), 6.15 (s,1H), 6.8-
6.95(m,2H), 7.40(m,1H), 7.46(t,1H), 7.51(dd,1H), 7.63(dd,1H) ppm.

4-Di Q o {2-f iodobenzoyl)oxir:
The title compound was prepared using the product of part (iii)
by a similar method to Preparation 20(jii), as a colouriess olii,
which was characterised by NMR.
'H-NMR (300MHz, CDCL,): § = 3.30(d,1H), 3.38(d,1 H), 6.80(m,1H),
6.92(m,1H), 7.4-7.5(m,3H), 7.57(dd,1H) ppm.
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(vi)

(vii)

=153~

= D =[2« i Xi
The title compound was prepared using the product of part (iv) |
by a similar method to Preparation 20(iv), as a colourless oil,
which was characterised by NMR.

IH-NMR (300MHz, CDCl,): § = 3.07(d,1H), 3.19(d,1H), 5.40(s,1H),

5.51(s,1H) 6.74(m,1H), 6.83(m,1H), 7.00(t,1H), 7.30-7.45(m,3H) ppm.

4-Difluorophenyl)-3-(2-flu 4-jodophenyi}-1-(1 tri -1-
yi-3-buten-2-ol _ :
The title compound was prepared using the product of part by a
similar method to Preparation 20(v) as a colourless solid, m.p
136-138°C, which was characterised by NMR.

'H-NMR (300MHz, CDCL,): § = 4.54(d,1H), 5.08(d,1H), 5.18(s,1H),
5.28(s,1H), 5.53(s,1H), 6.70(m,2H), 6.80(t,1H), 7.42(td,2H),

7.48(m,1H), 7.81(s,1H), 7.95(s,1 H) ppm.

2- ifluorophenyl)-3-(2- =4-[1-eth thyl-1.2.3-triazol-5-
The title compound was prepared using the product of pai't (vi)
by a similar method to Preparation 12, as a colourless oil, which _
was characterised by NMR.

H-NMR (300MHz, CDCl,): & = 1.21(t,3H), 3.73(q,2H), 4.60(d,1H),
5.08(d,1H), 5.30(s,1H), 5.36(s,1H), 5.56(s,1H), 5.65(s,2H), 6.6-
6.8(m,2H), 7.10(t,1H), 7.3-7.6(m,3H), 7.64(td,1H), 7.73(s,1H),
7.79(s,1H), 7.98(s,1H) ppm.
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Preparations 53-5§:"E

The foliowing compounds were prepared from (2R)-2~(2,4-difluorophenyl)-3-
(4-iodophenyl)-1-(1 H-1 2,4-triazol-1-yl)-3-buten-2-ol except in the case of
Preparation 59 where the (2RS) starting material was used, and the appropriate 1-
substituted heterocycie by a similar procedure to Preparation 12.




o

Analysis %

Preparation Het M.p. (°C) 0.1% Molecular .
No. (;T OH 1 Formula (Calculated figures in
eOH). brackets)
C H N
f
53 \C., Foam .-25.6 CaaHigF2NsO | 63.92 | 4.86 | 16.64
4 & 0.5H.0 (63.45) | (4.84) | (16.82)
cﬂl
“(_ _ Characterised by 'H NMR.
54 . \@ Oil Cza.HszNso (see later)
" : _ Characterised by 'H NMR.
55 \(\_7/, Oil Ca4Hz3F2NsO (see later)
s
™ - Characterised by 'H NMR
N - .
56 \§ D, oil CartHisF2NgO sl
(lzn,
N
. CooHigF2N;O 58.39 4,71 23.57
57 AY; Foam 7.4 (58.08) | (4.65) | (23.83)
58 ,/O Foam _ CasHziF2N;0 | Characterised by 'H NMR,
_ ! (see later)
~y
N-N
f
" _-amn CzgHasF2NsOS | Characterised by 'H NMR.
59 \(\_,{ ' Foam ) (see later)

TSST0/L6 OM

-GST-

OLYZ0/96d3/1Dd
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Preparation 54 -156- -

'H-NMR(300 MHz. CDCl5)8 =.1.41 (t, 3H), 4.16 (g, 2H), 4.63 (d, 1H), 4.97 (d,
1H), 5.14 (s, 1H), 5.32 (d, 2H), 6.26 (s, 1H), 6.69-6.79 (m, 2H), 7.32 (d, 2H), 7.38 (d,
2H), 7.47-7.55 (m, 2H), 7.81 (s,1H), 7.84 (s, 1H)ppm.

" Preparation 55

'H-NMR(300 MHz, CDCls) 5 =.1.46 (d, 3H), 1.48 (d, 3H), 4.53 {m, 1 H), 4.63
(d, 1H), 4.97 (d, 1H), 5.12 (s, 1H), 5.32 (d, 2H), 6.22 (s, 1H), 6.73-6.7¢ (m, 2H),
7.27-7.55 (m, 6H), 7.81 (s,1H), 7.84 (s, 1H)ppm.

Preparation 56

'H-NMR(300 MHz. CDCls) § =.3.99 (s, 3H), 4.62 (d, 1H), 4.97 (d, 1H), 5.25 (s,
1H), 5.29 (s, 1H), 5.35 (s, 1H), 6.71-6.77 (m, 2H), 7.42-7.49 (m, 3H), 7.59-7.61 (m,
2H), 7.81 (s, 1H), 7.83 (s, 1H), 7.92 (s, 1H)ppm.

Preparation 58

TH-NMR(300 MHz. CDCls) & =.4.60 (d, 1H), 4.85 (d, 1H), 5.11 (s, 1H), 5.34 (s,
1H), 5.38 (s, 1H), 5.60 (s, 2H), 6.65-6.80 (m, 2H), 7.14 (m 1H), 7.3-7.55 (m, 9H),
7.82 (s, 1H), 7.84 (s, 1H)ppm.

Preparation 59

1H-NMR(300 MHz. CDCls) § = 3.61 (s, 3H), 4.61 (d, 1H), 4.96 (d, 1H), 5.12 (s,
1H), 5.30 (s, 2H), 6.7-6.8 (m, 2H), 7.18-7.4 (m, 10H), 7.50 (q, 1H), 7,79 (s, 1H), 7.83
(s, 1H)ppm.

Preparation 60

The title compound was prepared from 2-(2,4-difluorophenyl)-3-(4-[1-methyl-
2-phenyithicimidazol-5-yljphenyl)-1-(1,2,4-triazol-1-yl)-3-buten-2-ol, by a similar
method to Example 35, as a colourless foam, which was characterised by 'H-NMR
spectroscopy.
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‘H-NMR(300 MHz. CDCl3) 3 =3.68 (s, 3H), 4.54 (d, 1H), 4.96 (d, 1H), 5.31 (s, 1H),

5.34 (s, 1H), 6.7- 6.85 (m, 2H), 7.12 (s, 1H), 7.28 (s, 1H), 7.34 (d, 2H), 7.40 (d, 2H),
7.54 (m, 1H), 7.55 (s, 1H), 7.85 (s, 1H), 7.88 (s, 1H)ppm.

Preparation 81 .
2R.38/28.3R)-2-(2.4-difluorophenvl)-3-(5- 1 -tribhenvimethvi-4-
razolvilpvridin-2-vi}-1-{1 .4-triazol-1_- Nbutan-2-ol

Clza.

v

th;)‘lm

The title compound was prepared from 4-bromo-1-triphenylmethylpyrazole and
(2R,38/2S,3R)-2-(2,4-difluorophenyl)-3-(5-bromopyridin-2-yl)-1-(1,2,4-triazol-1-
yl)butan-2-ol using a similar method to Example 82, to give the title compound as a
colouriess solid, m.p. 208-209°C,

Ané!ysis %
Found: C, 73.44; H, 5.25; N, 18.13
CaoH32F2N&0. requires: C, 73.34; H, 5.05; N, 13.16
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A solution of 2-(1-bromoethyl)-5-bromopyridine (1.32 g, 5 mmol) and 2-
(1.2,4-triazol-1-yl)-2',4'-difluoroacetophenone (1.11 g, 5 mmol) in THF (12 ml)
was added dropwise to a suépension of zinc (0.85 g, 13 mmol) in THF (8 ml) at
room temperature under a nitrogen atmosphere. lodine (0.25 g, 1 mmol) was
added in one portion, resulting in an exothermic reaction which was not

moderated. After the reaction mixture had returned to room temperature it was
quenched by the addition of acetic acid (1 ml) and water (10 mi). Ethyl acetate
(30 mi) and solid ethylene-diaminetetraacetic acid di-sodium salt (3.72 g, 10
mmol) were added and the organic layer separated, dried (MgSO,) and
evaporated in vacuo. The crude produét was purified by column chromatography
(silica gel, eluting with 1:1 EtOActhexane) to give, after trituration with disthyl
ether, the desired (2R,35/2S,3R) diastersoisomer (0.62 g, 31 %), m.p. 158-
161°C. Found : C, 49.81; H, 3.55; N, 13.45; C47HsBrF2N4O requires C, 49.90;
H, 3.69; N, 13.69 %.

Partial "H-NMR(300 MHz. CDCla) & = 1.08 (d, 3H); 4.05, 4.78 (AB system,
2H)ppm.

Further elution of the above column with 2:1 EtOAc:hexane gave the minor
(2R,3R/2S,39) diastereoisomer which crystallised on standing (0.22 g, 11 %),
m.p. 82-83°C. Found: C, 49.96; H, 3.54; N, 13.70; C7H1sBrF2N4O requires C,
48.90; H, 3.69; N, 13.69 %.

Partial 'H-NMR(300 MHz. CDCls) § = 1.50 (d, 3H); 4.66, 4.80 (AB system,
2H)ppm.
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Preparation 63

($3)

(41) 3a,c04

A solution of (2R,35/2S,3R)-2-(2,4-Difluorophenyl)-3-(5-bromopyrid-2-yl)-1-
(1,2,4-triazol-1-yl)-butan-2-ol (15.0g, 37mmol) was treated with a solution of (-)-3-
Bromocamphor-8-sulphonic acid [generated from the ammonium salt (24.0g,
73mmol) by treatment of an ethanolic (250ml) suspension with ethanolic HCI
followed by filtration of the insoluble material] and stirred overnight at room
temperature. The mixture was filtered and evaporated under reduced pressure.
The residue was dissolved in acetone (60ml) and stirred ovemight at room
temperature to yield a colourless suspensidn. The solid was collected by filtration
and recrystallised twice from acetone to give (2R,3S)-2-(2,4-Diftuorophenyl)-3-(5-
bromopyrid-2-y1)-1-(1,2,4-triazol-1-yl)-butan-2-ol, (-)-3-Bromocamphor-8-sulphonate
salt (14.4g). The optical purity of the product was assessed as 92%ee by hplc
analysis using a Chiralcei™ OD column by elution with ethyl acstate/hexane (20:80)..

The solid was suspended in water (100ml), basified with saturated sodium
carbonate solution and extracted with ethyl acetate (3X100ml). The combined
organic extracts were washed with brine (3X50ml), dried (NaxSO,) and evaporated
1o give a colourless oil. The oil was dissoived in ether and evaporated to give the
title compound as a foam (4.23g, 56% of theoretical yield).

Analysis %
Found: C, 49.61; H, 3.28; N, 13.46
C17H15BrF2N4O. requires: C, 49.90; H, 3.69; N, 13.69
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Preparation 64
2-(1-Bromoethvi)-5-bromopyridine

™ ABN ™
Br

CH:N R ] CH:N

A solution of 2-sthyl-5-bromopyridine (1.86 g, 10 mmol), N-bromosuccinimide
(1.78 g, 10 mmol) in 1,2-dichloroethane (20 ml) was brought to reflux before the
addition of azoisobutyronitrile (AIBN) (20 mg). The solution was then refluxed for
a further two hours. The cooled suspension was filtered and evaporated in
vacuo. Purification by column chromatography (silica gel, eluting with 1:1
dichloromethane/hexane) gave the desired product as a pale yellow oil (2.12 g,
80 %).
'H-NMR(300 MHz. CDClg) d =2.05 (d, 3H); 5.20 (q, 1H); 7.35 (d, 1H); 7.8 (d,
1H); 8.6 (d, 1H)ppm.

Preparation 65
2-Ethyl_-5-bromop_yridine

Hnr EtMgBr/ZaCly | Q8
Pd(PPhy), 5"

A solution of ethyimagnesium bromide in ether (100 mi, 3M, 0.3 mol) was
added dropwise to a cold (5°C) solution of anhydrous zinc chloride (40.9 g, 0.3
mol) in THF (500 ml) under nitrogen. After stirring for one hour at 0°C,
tetrakis(triphenylphosphine)-palladium (0) (1.0 g, 0.87 mmol) was added followed
by a solution of 2,5-dibromopyridina (50 g, 0.21 mol) in THF (200 ml). The
resulting yellow suspension was stirred at room temperature overnight, quenched
by the addition of water (200 ml) and then evaporated in vacuo. The residue was
treated with a suspension of ethylenadiaminetetraacetic acid (200 g) in water
(1000 ml) and dichloromethane (500 ml). The organic layer was separated and

- the aqueous layer again extracted with dichloromethane (500 ml). The combined
extracts were dried (MgSOy,), solvent evaporated in vacuo, and the residue
distilled (123-124°C, 60 mmHg) to give the required product as a colourless oil
(28.8 g, 76 %). |
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'H-NMR(30 CDCls) & = 1.30 (t, 3H); 2.80 (g, 2H); 7.10 (d, 1H); 7.7 (dd,

1H); 8.6 (d, 1H)ppm. '
: Preparation 68

1-Ethoxvmethvipvrazole

o~

§\ CH;CHZOCH,C1 N
&/“ choslieeeona &IN
The title compound was prepared by a similar method to Preparation 26 as a
colouriess oil, b.p. 100°C @ 15mmHg (Kugelrohr), which was characterised by
"H-NMR spectroscopy. 'H-NMR(300 MHz, CDCls) 8= 1.16 (1, 3H), 3.52 (q, 2H),
5.43 (s, 2H), 6.33 (t, 1H), 7.58 (m, 2H)ppm.
Preparation 67 |
2R.38/2S.3R)-2-(2.4-Difluorophenvi}-3-(2-trifluoromethvisulphonvioxy-

pyridin-§-vl)-1-(1.2 4-triazol-1-yhbutan-2-ol

Mae mte, ] he -
¥ —— ————
u Q w 1 ZTriten B
A0 Toluane
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(i) 1-(2-Chloropvridin-5-vl)-2-(2.4-difluorophenvi)prop-2-enone

The title compound was prepared from the product of Preparation 22 part (if)
by a similar method to that described in Preparation 20(ii), as a colourless solid, m.p.
111-112°C, which was characterised by 'H-NMR spectroscopy.

'H-NMR(300 MHz, CDCls) § = 5.95 (s, 1H), 6.20 (s, 1H), 6.80 (m, 1H), 6.90 (m, 1H),
7.40 (q, 1H), 7.45 (d, 1H), 8.10 (dd, 1H), 8.80 (s, 1H)ppm.

(i)  2-(2-Chloropyridin-5-carbonyl)-2-(2 4-difluorophenyl)oxirane

The titie compound was prepared from the product of part (i) by a similar
method to that described in Preparation 20(jil), as a yellow oil, which was
characterised by 'H-NMR spectroscopy.

'H-NMR(300 MHz, CDCls) 5 = 3.25 (d, 1H), 3.40 (d, 1H), 6.80 (m, 1H), 6.95 (m, 1H),
7.40 (d, 1H), 7.45 (q, TH), 8.25 (dd, 1H), 9.00 (s, TH)ppm.

(i) 2-(2-Chloropyridin-5-yl)ethenyl -2-(2.4-diflucrophenyljoxirane

The title compound was prepared from the product of part (i} by a similar
method to that described in Preparation 20(iv), as a yeliow oil, which was
characterised by 'H-NMR spectroscopy.

'H-NMR(300 MHz, CDClg) § = 3.15 (g, 2H), 5.50 (d, 2H), 6.70 (m, 1H), 6.90 (m, 1H),
7.25 (d, 1H), 7.40 (q, 1H), 7.70 (d, 1H), 8.40 (s, 1H)ppm.

1- I -3-buten-2-ol

The title compound was prepared from the product of part (jii) by a similar
method to that described in Preparation 20{v), as a colouriess solid m.p.116-119°C,
which was characterised by 'H-NMR spectroscopy.
1H-NMR(.?OO MHz. CDCl3) 3 = 4.60 (d, 1H), 5.00 (d, 1H), 6.35 (s, 1H), 5.40 (d, 2H),
6.65-6.80 (m, 2H), 7.20 (d, 1H), 7.40 (q, 1H), 7.60 (dd, 1H), 7.80 (s, 1H), 7.85 (s,
1H), 8.20 (s, 1H)ppm.

triazol-1-vi)-3-buten-2-ol
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A solution of (2R,35/28,3R)-2-(2,4-Difluorophenyl)-3-(2-chloropyridin-5-yl)-1-
{1,2,4-triazol-1-yl)-3-buten-2-ol {10.27g, 28mmol) in methanol (20mi) was treated
with a solution of sodium methoxide [from sodium (1.3g, 56mmol) and |
methanol(30ml)] and the solution heated under reflux for 18 hours. Additional
batches of sodium methoxide solution (from 2x 3.25g 0.28mol total of sodium) were
added over 4 days at reflux. The mixture was diluted with water (100ml) and
evaporated under reduced pressure. The residue was partitioned between water
(100mi) and dichlbromethane (100ml). The organic phase was washed with water
(50mi), dried (MgSO4) and evaporated under reduced pressure.

The residue was chromatographed on silica by gradient elution with
dichioromethane/ methanol (100:0-98:2). Fractions containing the desired product
were combined and evaporated under reduced pressure to give yellow oil (10.15g,
quantitative) which was characterised by ‘H-NMR spectroscopy as a 93.7 mixture of
product:starting material.

'H-NMR(300 MHz. CDCls) & = 3.90 (s, 3H), 4.60 (d, 1H), 5.00 (d, 1H), 5.27 (s, 1H),
5.30 (d, 2H), 6.60 (d, 1H)6.65-6.80 (m, 2H), 7.45 (q, 1H), 7.55 (dd, 1H), 7.80 (s, 1H),
7.85 (s, 1H), 8.05 (d, 1H)ppm.

(vi) (2R.3S/2S.3R)-2-(2.4-Difiucrophenyl)-3-{2-meth ridin-5-vi)-1-(1.2.4-
triazol-1-vi}butan-2-ol _

The title compound was prepared from the product of part (v) by a similar
method to that described in Example 1, as a colourless solid m.p.94-86°C, which
was characterised by *H-NMR spectroscopy.

'H-NMR(300 MHz, CDCls) 3 = 1.10 (d, 3H), 3.30 (g, 1H), 3.85 (d, 1H), 3.95 (s, 3H),
4.80 (d, 1H), 4.90 (s, 1H), 6.70 (m, 2H), 6.80 (d, 1H), 7.45 (q, 1H), 7.74 (s, 1H), 7.76
(s, 1H), 7.85 (dd, 1H), 8.20 (d, 1H)ppm.

(vii)
triazol-1-vi)butan-2-ol

A solution of (2R,35/2S,3R)-2-(2,4-Difiuorophenyl)-3-(2-methoxypyridin-5-yl)-
1-(1,2,4-trlazol-1-yi)butan-2-ol (7.06g, 19.6mmol) in ethanol (50ml) was treated with
dilute hydrochloric acid (2M, 20ml) and the mixture was heated under reflux for
84hours. The mixture was evaporated under reduced pressure and the residue
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triturated with water to yield the title compound as a colourless solid (4.05, 60%),

m.p. 213-214°C, which was characterised by 'H-NMR spectroscopy.

'H-NMR(300 MHz, DMSO) & = 0.90 {d, 3H), 3.30 (q, 1H), 4.10 (d, 1H), 4.80 (d, 1H),
5.55 (s, 1H), 6.30 (d, 1H), 6.85 (m, 1H), 7.10 (m, 1H), 7.20 {q, 1H), 7.25 (d, 1H), 7.45
(dd, 1H), 7.60 (s, 1H), 8.15 (s, 1H), 11.50 (br.s, 1H)ppm.

(viii) (2R.3S/2S.3R)-2-(2.4-Difluorophenyl)-3-(2-triflucromethyisulphonvioxy-
idin-5-y}-1-(1,2 = utan-2-ol

A suspension.of (2R,35/2S,3R)-2-(2 4-Dlﬂuorophenyl)-s-(z-hydroxypyndin-s-
yi)-1-(1,2,4-triazol-1-yl)butan-2-ol (2.0g, 5.8mmol) in pyridine {(15ml) was treated with
triﬂuoromethanesulbhonic anhydrii:le (2.14ml, 11.6mmol) at 0°C. The yellow solution
was stirred at 0°C for 0.25 hours and allowed to warm to room temperature
overnight. Water (10ml) was added and the mixture partitioned between
dichloromethane (50ml) and saturated aqueous sodium carbonate solution; the
organic phase was dried (MgSO4) and evaporated under reduced pressure.

The residue was chromatographed on silica by gradient elution with
dichloromethane/ methanol (100:0—98:2). Pure fractions containing the desired
product were combined and evaporated under reduced presSure to give a colourless
oil, which was triturated with ether to give the title compound as a solid (0.71g, 26%),
m.p. 172-173°C, which was characterised by 'H-NMR spectroscopy.

H-NMR(300 MHz, CDCls) 5 = 1.15 (d, 3H), 3.40 (g, 1H), 3.80 (d, 1H), 4.80 (d, 1H),
5.10 (s, 1H), 6.80 (m, 2H), 7.20 (d, 1H), 7.45 (q. 1H), 774(s 1H), 7.76 (s, 1H), 8.15
(dd, 1H), 8.40 (d, 1H)ppm.

Preparation 68
1-methvl ol-5-vi-trimethvistannane
™ o®
‘(n/ (1) 2uLi/THF anl su(cw,),

(i) (CBS ) 3m1

Butyllithium (2.5M in hexane, 9.75ml, 24.4mmol) was added to a stirred solution of
1-methylpyrazole (2.0g. 24.4mmol) in THF (30ml) at -78°C. After 0.15 hours, a
solution of chlorotrimethylstannane (4.85g, 24.4mmol) was added dropwise and the
mixture allowed to warm to room temperature. The mixture was evaporated under
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reduced pressure and the residue partitioned between ether (50ml) and water

(50ml). The ether layer was dried (MgSO,) and evaporated to yield the title
compound as colouriess oil (6.0g, quantitative), which was characterised by 'H-NMR
spectroscopy.

'H-NMR(300 MHz, CDCls) 8 = 0.35 (s, 9H), 3.95 (s, 3H), 6.30 (s, 1H), 7.50 (s,

1H)ppm.

2R.35) N-m
3-vilbenzovithiosemica ide

Solid methyl isothiocyanate (0.38g, 5.2mmol) was added to a solution of
(2R,3S) N-methyi-4-{2-[2,4-difluorophenyl]-2-hydroxy-1-[1,2,4-triazol-1-yi]but-3-
yljbenzoylhydrazide (2.0g, 5.2mmol- prepared from the product of Preparation 20 by
the method of Preparation 23) in ethanol (20ml). The mixtures was heated under
reflux overnight and evaporated to dryness under reduced pressure. The residue '
was partitioned between ethyl acetate (150ml) and saturated sodium bicarbonate
solution (35ml). The aqueous phase was extracted with ethyl acetate (50ml)
followed by dichloromethane/methanol (95:5). The organic extracts were combined,
washed with brine (40ml) and dried (Na2S04), then evaporated under reduced
pressure.

The residue was chromatographed on silica by gradient elution with
dichioromethane/ methanol (98:2-82:8). Pure fractions containing the desired

product were combined and evaporated under reduced pressure to give a colourless
oil, which was triturated with ether to give the titie compound as a solid (2.1g, 85%),
m.p. 172-173°C, which was characterised by 'H-NMR spectroscopy.

'H-NMR(300 MHz. CDCly) & = 0.9 (d, 3H), 2.8 (d, 1H), 3.2 (q, 1H), 3.6 (d, 1H), 4.6 (d,

1H), 4.8 (s, 1H), 5.1 (s, 1H), 6.5 (m, 2H), 7.2 {m, 2H), 7.3 (d, 2H), 7.4 (s, 1H), 7.7 (m,
3H), 8.7 (br.s, 1H), 9.8 (br.s, 1H)ppm
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Preparation 70

triazol-1-v))-3-buten-2-ol

A suspension of (2R)-2-(2,4-Difiuorophenyl)-3-(4-icdophenyl)-1-(1,2,4-triazol-
1-yl)-3-buten-2-ol [2.0g, 4.4mmol- Example 66 part (1)], palladium acetate (0.05g),
triethylamine (1.0mi) and tri(ortho-tolyl)phosphine (0.14g) in acetonitrile (50ml) was
treated with methacrylonitrile (0.74ml, 8,8mmol) and the mixture heated under reflux
for 70 hours. The same quantities of each of the reagents was added and the
mixture retumed to reflux for 3 hours. The mixture was evaporated under reduced
pressure and the residue was pattitioned between ethyl acetate (30mi) and
saturated sodium bicarbonate (20ml). The organic phase was washed with brine
(30ml), dried (NazSO,), and evaporated under reduced pressure. .

The residue was chromatographed on silica by gradient elution with
dichloromethane/ methanol (98:2—92:8). Pure fractions containing the desired
product were combined and evaporated undsr reduced pressure to give a colouriess
solid, (1.3g, 75%), which was characterised by mass spectroscopy, m/z =383

(i) 28R)-2-(2.4-Difiugrophenyl)-3-(4-[3-methvl-5-trimethylisiivipyrazol-4-vilohenvi)-
1-(1.2.4-triazol-1-v1)-3-buten-2-ol
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Butyllithium (2.5M in hexanes, 4.0ml, 10mmol) was added dropwiss to a solution of

trimethylsilyldiazomethane (2.0M in hexanes, 5.0ml, 10mmol) in THF (20ml) at -
78°C. After stirring for 0.25 hours, a solution of (2R)-2-(2,4-Difluorophenyl)-3-(4-[2-
cyano-1-propenyliphenyl)-1-(1,2,4-triazol-1-yl)-3-buten-2-ol (1.3g, 3.3mmol) was
added dropwise to give a brown solution which was allowed to warm to room
temperature overnight. The mixture was quenched with saturated ammonium
chioride solution (20ml) and extracted with dichioromethane (30ml). The organic
layer was washed with water (30ml), brine (15ml), dried (NapSOy), and evaporated
under reduced pressure.

The residue was chromatographed on silica by gradient elution with
dichloromethane/ methanol (100:0-98:2). Pure fractions containing the desired
product were combined and evaporated under reduced pressure to give a colouriess
solid, (0.65g, 41%), which was characterised by 'H-NMR spectrdscopy asa2:1
mixture of tautomers. :

"H-NMR(300 MHz. CDCla) &= 0.05 (s, 6H), 0.20 (s, 3H), 2.16 (s, 2H), 3.94 (s, 1H),
4.52 (d, 0.3H), 4.62 (d, 0.7H), 4.87 (d, 0.3H), 4.93 (d, 0.7H), 4.97 (br.s, 0.3H), 5.13
(br.s, 0.7H), 5.15 (s, 0.7H), 5.20 (s, 0.3H), 5.30 (s, 2H), 6.55-6.7 (m, 2H), 7.10 (d,
1.4H), 7.14 (d, 0.6H), 7.22 (d, 1.4H), 7.42 {m, 1H), 7.75 (s, 0.7H), 7.78 (s, 1.3H)ppm.

(i) (2R.38)-2-(2 4-Difluoro 1}-3-(4-[3- I-S-trimethyisilvipyrazol-4-
yiiphenvl)-1-(1.2 4-triazol-1-viibutan-2-ol

" The title compound was prepared from the product of part (ii) by a similar method to

that described in Example 1, as a pale yellow solid, which was characterised by H-

NMR spectroscopy. '

'H-NMR(300 MHz. CDCl3) § = 0.15 (s, 8H), 2.25 (s, 3H), 3.35 (q, 1H), 3.87 (d, 1H),
4.80 (br.s, 1H), 4.87 (d, 1H), 6.75 (m, 2H), 7.22 (d, 2H), 7.4-7.5 (m, 3H), 7.72 (s,
1H), 7.78 (s, 1H)ppm.
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Preparation 71
2-(1-bromoethvi)-5-(1,2.3-triazol-2-vi)pvridin
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)] 2-gthyl-5-(1,2.3-triazol-2-vl)pyridine

The title compound was prepared from 5-bromo-2-ethylpyridine (Preparation
65) and 1,2,3-triazole by a similar method to Preparation 1. The regioisomeric
product were separated by column chromatography on silica by gradient elution with
ethyl acetate/hexane (1:1-»1:0). Fractions containing the title compound eluted first,
these were combined and evaporated under reduced pressure to yield an oil, which
was distilled b.p.135°C @ 0.05mmHg (Kugelrohr). |

()  2-(1-bromoethvl)-5-(1.2.3-triazol-2-vi)pyridine

The title compound was prapared by the method of Preparation 64 using
1,1,1-trichloroethane (Genklene) as solvent, as a colourless solid, mp 72-73°C.
Analysis % '
Found: C, 42.85; H, 3.68; N, 22.70
CoHgBrN,. requires: C,42.71; H, 3.58; N, 22.14
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ut Candidosis i

Mice were infected intravenously with Candida albicans in order
to establish a systemic infection (all untreated control animais
died by 2 days post-infection). Compound efficacy was
assessed on the basis of survival after oral dosing (0.1 - 5mg/kg,
1, 4 and 24 hours post-infection) and was measured as the dose
protecting 50% of animals on day 2 post-infection.

Results:-
o f Example ED;._,(mngg)

3 032
4 0.10
6 ' 0.04
15 (2R,35/2S,3R form) 0.56
36 ' 0.18
38 0.10

afe a

The compounds have not been found to exhibit any adverse
toxicity. For example, in a 7-day toxicity study in rats (80mg/kg
p.o, o0.d.) the products of Examples 3 and 15 (2R,3S/2S,3R
diastereomer) showed no adverse effects.

The compounds are aiso useful as plant antifungal agents.
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1. A compound of the formula:- ““\“i\\\\\““‘\} “‘\! “ \!‘\
TH ‘i':Hs .

D—-qaa—?-—ca—x e ))
N Ar

or a pharmaceutically acceptable salt theraof,

where Ar is a phenyl group substituted by 1 to 3 substituents each independently
selected from halo and CFs;

and X is a group of the formula:-

t ——
s : N ?

t
: _

N

wherein Zis H or F, and

in which Het is a 5-membered nitrogen-cantaining aromatic heterccyclic group
optionally containing an oxygen or sulfur atom and attached to the phényl, pyridyl
or pyrimidinyl group by a carbon or nitrogen atom and optionally substituted by 1
1o 3 substituents each independently selected from halo; G+-C, alkyl; (C1-Cs
alkoxy)methyl; 2-(C1-C, alkoxy)ethoxymethyl; 2-hydroxyethoxymethyl;
cyanomethyl; -NR'R? or -CH.CONR'R? where R' and R? are each independently
H or C4-C, alkyl; phenyithio or phenyl-(C, or C alkyl) in both of which said phenyl
group Is optionally substituted by halo, trifluoromethyl or C,-C, alkyl; -NHCO(Cs-
Cs alkyl); -NHS02(C4-C; aliyl); -NHCONR'R? where R! and R? are as defined
above; mercapto; and -S(0)a(C+-Ca alkyl) where nis 0, 1 or 2.

SUBSTITUTE SHEET {RULE 26)
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2.  Acompound as claimed in claim™1 in whick Z is H.

3. A compound as claimed in claim 1 or 2 in which “Het” is a pyrazolyl,

* imidazolyl, triazolyl, thiadiazolyl, oxadiazolyl, pyrrolyl, thiazolyi or tetrazolyl group all
optionally substituted as defined in claim 1. '

4.  Acompound as claimed in claim 3 in which “Het" is a pyrazol-1-yl,
pyrazol-3-yl, pyrazol-4-yl, imidazol-1-yi, imidazol-2-yl, imidazol-4-yl, 1,2,3-triazol-1-yl,
1,2,3-triazol-2-yl, 1,2,3-triazol~4-yl, 1,2,4-triazol-1-yl, 1,2,4-triazol-3-yl, 1,2,4-triazol-4-
i, 1,3,4-thiadiazol-2-yl, 1,3,4-oxadiazol-2-yl, 1,2,4-oxadiazol-5-yl, pyrrol-1-yl, thiazol-
5-yi or tetrazol-5-yi group, all these groups being optionally substituted by 1 to 3
substituents as defined in claim 1.

5. A compound as claimed in claim 4 wherein “Het” is substituted by 1 or
2 substituents each 'independently selected from chloro, bromo, fluoro, iodo, C1-Cs
alkyl, amino, ethoxymethyl, 2-methoxyethoxymethyl, 2-hydroxyethoxymethyl,
methyithio, methanesulphonyi, mercapto, phenyithio, methanesulfonamido, 3-
methylureido, cyanomethyl, carbamoyimethyl, acetamido and benzyl.

6. A compound as claimed in claim & wherein “Het” is pyrazol-1-yl, 3-
aminopyrazol-1-yl, 1-ethoxymethyipyrazol-4-yl, 1-ethoxymethylpyrazol-5-yl, 4-bromo-
pyrazol-3-yl, 3-methanesulfonamidopyrazol-1-yl, 3-(3-methylureido)pyrazol-1-yl, 3-
acetamidopyrazol-1-yl, 1-methylpyrazol-5-yl, 1-methyipyrazol-3-yl, 1-ethyipyrazol-5-
vl, 1-isopropyipyrazol-5-yl, 1-ethoxymethyipyrazol-5-yl, 1-carbamoyimethyl-pyrazol-3-
yl, 1-cyanomethylpyrazol-3-yl, pyrazol-3-yl, pyrazol-4-y1, 3-methylpyrazol-4-yl, 1-
methylimidazol-2-yl, imidazol-1-yi, 2-methylimidazol-1-yl, 1-ethoxymethyl-2-
phenyithicimidazol-5-yl, 1-ethoxymethylimidazol-2-yl, 4-methylimidazol-1-yl, 1-
ethoxymethylimidazol-5-yl, imidazol-2-yl, 1-methylimidazol-5-yl, 1-ethyiimidazol-5-y1,
1-methyl-z-phenylthioimidazoi-s-yl, imidazol-4-yl, 1,2,3-triazol-1-yl, 1,2,3-triazol-2-yl,
1,2,4-triazol-1-yl, 1-ethoxymethyl-1,2,4-triazol-5-yl, 1-ethoxymethyl-3-methyithio-
1,2,4-triazol-5-yl, 1,2,3-triazol-4-yl, 1-(2-methoxyethoxymethyl)-1,2,3-triazol-5-yl, 1-
benzyi-1,2,3-triazol-5-yl, 1-(2-hydroxyethoxymethyl)-1,2,3-triazol-5-yl, 5-methyi-1 2,3
triazol-4-yl, 3-methylthio-1,2,4-triazol-1-yl, 1-sthoxymethyl-1,2,3-triazol-5-yl, 4-methyl-
1,2,4-triazol-3-yl, 3-mercapto-4-methyl-1,2,4-triazol-5-yl, 1-methyi-1,2,4-triazol-5-yl, 1-
ethoxymethyl-1,2,3-triazol-4-yl, 2-ethoxymethyl-1,2,3-triazol-4-yl, 1,2,4-triazol-4-yl, 4-
chloro-1,2,3-triazol-5-yl, 4-bromo-1,2,3-triazol-5-yl, 4-iodo-1,2,3-triazol-5-yl, 4-fluoro-
1,2,3-triazol-5-yi, 1,2,4-triazol-3-yl, 5-methanesulfonyi-1,2,4-triazol-3-yi, 3-
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methanesuiphonyl-1,2,4-triazol-1-yt, 1-ethoxymethyi-3-methanesuiphonyi-1,2,4-

triazol-5-yl, 5-amino-1,3,4-thiadiazol-2-yl, 5-methyl-1,3,4-oxadiazol-2-yl, 5-methyithio-
1,3,4-oxadiazol-2-yl, 5-methanesuiphonyl-1,3,4-oxadiazol-2-yl, 3-amino-1,2,4-
oxadiazol-5-yl, 5-amine-1,3,4-oxadiazol-2-yl, 1-methyl-tstrazol-5-yl, 1-benzyletrazol-
5-yl, tetrazoi-5-yl, thiazol-5-yi or 2,5-dimethylpyrrol-1-yl.

7. A compound as claimed in ciaim 1 in which X is a group of the
formula:-

WO 97/01552

A

_@Eet

where Z is H or F and "Het" Is as defined in any one of claims 1 and 3to0 6.
8.  Acompound as claimed in claim 7 wherein X is a group of the formula:-

where “Het" is as defined in claim 7.

9. A compound as claimed in any one of claims 1t0o 4,7 and 8 wherein
“Met” is selected from (a) an unsubstituted 1,2,3-triazol-1-yl group, (b) an
unsubstituted 1,2,4-triazol-1-yl or -4-yl group, (¢) a 1,2,3- or 1,2,4-triazolyl group
attached to the adjacent pheny! group by a carbon atom and optionally substituted -
on a nitrogen atom by C1-C, alkyl, or (C1-Ca4 alkoxy)methyl, (d) unsubstituted
imidazol-1-yl, (e) an unsubstituted pyrazoi-3-yl group, an unsubstituted pyrazol-4-yl
group or 1-methylpyrazol-5-yi group, and (f) an imidazol-4-yl or 1-methylimidazol-5-yi
group. _ -

10. A compound as claimed in any one of the preceding claims wherein Ar
is a phenyl group substituted by 1 or 2 substituents each independently selected
from halo and CFs.

11. A compound as claimed in claim 10 wherein Ar is a phenyi group
substituted by 1 or 2 substituents each independently selected from F, Cl and Br.

12. A compound as claimed in claim 11 wherein Ar is 2,4-difluorophenyl, 2-
chiorophenyl or 2-fluorophenyl.
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13. A compound of the formula (I} as claimed in claim 1 -which is selected

from:-

(2R,38)-2-(2,4-difluorophenyl)-3-(4-[imidazol-1-yljphenyl)-1-(1,2 4-triazol-1-
yl)butan-2-ol, : '

2 R.SS)-2-(2,4—diﬂuofophenyl)-3-(4~[1 ,2,3-triazol-1-yllphenyl)-1-(1,2,4-triazol-1-
yl)butan-2-ol,
(2R,38)-2-(2,4-difluorophenyl)-3-(4-[1,2,3-triazol-4-ylJphenyl)-1-(1,2,4-triazol-1-
yhbutan-2-ol,
(2R,38)-2-(2,4-difluorophenyl)-3-(4-[1,2,4-triazol-1-yljphenyl)-1-(1,2,4-triazol- 1-yl-
butan-2-ol,
(2R,38)-2-(2,4-difluorophenyl)-3-(4-[1,2,4-triazol-3-yl}phenyl)-1-(1,2,4-triazol-1-
yhbutan-2-0), | '

(2R,35)-2-(2,4-difluorophenyl)-3-(4-{1,2,4-triazol-4-yljphenyl)-1-(1,2,4-triazok-1-
yl)butan-2-ol and

(2R,38)-2-(2,4-diflucrophenyl)-3-(4-[1-methylpyrazol-5-yllphenyl)-1-(1,2,4-triazol-1-
yhbutan-2-ol.

14. A compound of the formula:-

™
NN —OH—C—X  —A
N Ar '

where Ar is as defined in claim 1 and X is as defined in claim 1 but wherein “Het”
is attached to the adjacent phenyl, pyridyi or pyrimidinyf group by a carbon atom.
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15. A compound of the formula:-

OH §Fs
NZ N—CH ——c':—cm—@ -
= COCH,R

Ar

where Ar is as defined in claim 1 and R is H or C4-C, alkyl.

16. A pharmaceutical composition comprising a compound of the formula (I) or

pharmaceutically acceptable salt thereof as claimed in any one of claims 1 to 13,
and a pharmaceutically acceptable diluent or carrier.

17. A composition as claimed in claim 16 in which the compound of the formuia
(1) is complexed with a cyclodextrin.

18. A composition as claimed in claim 17, wherein the cyclodextrin is a
hydroxyalkyl or sulfoalkyl derivative of beta-cyclodextrin.

18. A compound of the formula (I) as claimed in any one of claims 1 to 13, ora
pharmaceutically acceptable salt thereof, for use as a medicament.

20. The use of a compound of the formula (I} as claimed in any one of claims 1

to 13, or of a pharmaceutically acceptabie salit thereof, for the manufacture of a
medicament for treating a fungal infection.
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21. A method of treaiing_ or preventing a fungal infection in a human patient,
which comprises administering to said patient an effective amount of a compound

of the formula (i) or salt thereof as claimed in anyone of claims 1 to 13, or
composition as claimed in any one of claims 16 to 18.

22, A process for preparing a compound of the formuia:-

. P GH
N

N” N-—-GHZ—C-—CH—"X -==(1}
R l

=N Ar

or a pharmaceutically acceptabile salt thereof, where
Ar is a phenyl group substituted by 1 to 3 substituents
each independently selected from halo and CFs;

and Xisa grbup of the formula:-

Z.
i %Het -

' / Het
\ N

' et
\ gHet o —C_§

ﬁ
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in which Het is a 5-membered nitrogen-containing aromatic heterocyclic group
optionally containing an oxygen or sulfur atom and attached to the phenyl, pyridyl
or pyrimidinyl group by a carbon or nitrogen atom and optionally substituted by 1
to 3 substituents each independently selected from halo; C4-C; aliyl; (C1-Cs
alkoxy)methyl; 2-(C+-C, alkoxy)ethoxymethyl; 2-hydroxyethoxymethyl;
cyanomethyl; -NR'R? or -CH,CONR'R? where R' and R? are each independently
H or C4-C alkyl; phenyithio or phenyl-(C; or C; alkyl) in both of which said pheny}
group is optionally substituted by halo, trifluoromethyl or C1-C4 alky}; -NHCO(C4-Cs
alkyl); “NHS02(C+-Cs alkyl); -NHCONR'R? where R' and R? are as defined above;
mercapto; and -S(O)y(C1-Cs4 alkyl) where nis 0, 1 or 2;
andZis H or F; |
characterised by:-
()] the reduction of a 3-buten-2-ol derivative of the formula:-

s
NAN—CHZ——?—-C_—X )
Ar '

WO 97/01552 - PCT/EP96/024T0

=

where Ar and X are as defined for formula (1), including, optionally, the removal of
any (C1-C, atkoxy)methyi, 2-(C4-C4 alkoxy)sthoxymethyl, 2-hydroxyethoxymethyl,
phenylthio or benzyl substituents on “Het”;

(i) the reduc_tidn of a 3-buten-2-ol derivative of the formula:-

I g

Ar
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where Ar and 2 are as defined for formuia (1), and Het' is a 5-
membered nitrogen-containing aromatic heterocyclic group
attached to the phenyl ring by a carbon or nitrogen atom and
Substituted on a ring nitrogen atom by an N-protecting group,
said reduction also removing the N-protecting group;

() the removal of the N-protecting group from a compound of
the formula:-

Qg oy et

ey -

in which Ar and Z are as defined for formula (I) and Het' is as
defined In (ii) above;

(iv) the removal from a compound of the formula Dota
Phenyithio, benzyl, (C,-C, alkoxy)methyl, 2-(C,-C,
alkoxy)ethoxymethyl or 2-hydroxyethoxymethyl substituent when
attached to "Het" by catalytic hydrogenation;

(v)  to prepare a compound of the formula (I) in which "Het* js
a 1,2,4-triazol-4-yl group, reacting the carresponding compound
of the formuia () having a formamido substituent on the phenyl,
Pyridyl or pyrimidiny! group of X with formyihydrazine;

(v} to prepare a compound of the formuia (1) in which "Het" is
a 8-{C,-C, alkyl)-1,3,4-0xadiazol-2-yI group, reacting the
corresponding compound of the formula (I) having a
hydrazinocarbonyl (-CONHNH,) substituent on the phenyl, pyridyi
or pyrimidinyl group of X with an imidate of the formula :-
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(C,~C, alkyl)-C-OC,H,, or with a salt-thereof;

NH

(vil)  the removal of & (C:-Cs alkoxy)methyl, 2-(C+-C, alkoxy)ethoxymethyl, trityl or
2-hydroxyethoxymethy! substituent when attached to a nitrogen atom of “Het" in a
compound of the formula (I) by hydrolysis;

(viii) to-prepare a compound of the formula () in which "Het" is
substituted by a C,-C, alkyithio group, the alkylation of the
corresponding mercapto-substituted compound of the -
formula (i);

(ix) to prepare a compound of the formuia (l) in which "Het" is
Substituted by a C,-C, aikylsuiphiny! or C,-C, alkyisulphonyl
group, the oxidation of a C,-C, alkyithio-substituted compound

. of the formula (1); '

(X) to prepare a.compound of the formula (I) in which "Het® is
an oxadiazolyl group of the formula:-

NRIR?

where R’ and R? are each independently H or C,-C; alkyl, the
reaction of the corresponding compound having a (C,-C,
alkoxy}carhonyl substituent of the phenyl, pyridinyl or
pyrimidinyl group of X with a2 hydroxy-guanidine of the formula:-

NH,

~
HO-N=C
N nER?
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where R' and R? are as defined above;

(i) to prepére a compound of the formula (i) in which “Het" is
an oxadiazolyl group of the formuia:-

-

where R and R® are each independently H or C,-C, alkyl, the
reaction of an activated ester of the éorresponding compound
having a carhoxy substituent on the phenyl, pyridyl or
pyrimidinyl group of X, with a thiosemicarbazide of the formuia:-

S=0— NR'R?
NENH,

where R' and R? are as defined above;

(xil) the reaction of a ketone of the formuia:-

ot -

e :
with a nucleophiie of the formula:- X~CH~CH;, -~ (1Vv)
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or a compound of the formula:-

Y

X—CH—CH,  ..(IVA)

where X and Ar are as defined for formula (l) and M is Li, Zn-Hal or Mg-Hal;

(xiii) to prepare a compound of the formula (I) in which “Het” is substituted by a
group of the formula ~NHCO(C+-C, alkyl), -NHSO(C+-C, alkyl) or -NHCONH(C;4-
C4 alkyl), the reaction of a compound of the formuia (1) in which “Het” is
substituted by an amino group with either an acid chloride or anhydride of the
formula {C4-C; alkyl) COCI or (C4-C4 alkyl. CO)20, a C-C4 alkanesulfonyl chioride,
or a C1-C, alkyl isocyanate, as appropriate;

(dv) to prepare a compound of the formula (l) in which “Het” is a 1,2,3-triazol-4~

yl or 5-(C4-C, alkyl)-1,2,3-triazol-4-yi group, the reaction of a compound of the
formula:-

OH CH,

|
N :
BN 2 I cocHr M
r

where Ar is as defined for formula (I) and R is H or C,-C, alkyl, with a compound
of the formula [(R%zN]JsPNs°X_ in which R is C;-Cs alkyl, Cs-C7 cycloalkyl or each

R* together with the nitrogen atom to which they are attached represent pyrrolidino
or piperidino and X is a counterion, in the presence of a strong base;
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(xv) to prepare a compound of the formula {l) in which “Het" is attached to the
adjacent phenyl or heterocyclic ring by a carbon atom and is substituted on a
nitrogen atom by a C1-C4' alkyl, C4-C4 alkoxymethyl, cyanomethyl or
. carbamoylmethyl group, the N-alkylation of the corresponding unsubstituted
compound of the formula (1) with a C+-C4 alkyi halide, (C1-C, alikoxy)methy] halide,
cyano methyl halide or carbamoyimethy! halide respectively;

(xvi) to prepare a compound of the formula (l) in which X is a group of the
formula:- '

Het

where Z is H or F and “Het” is a 1,2,3-triazol-4-yi group, the reaction of a
compound of the formula:-

H Ghs
NP N—CH, — —CH—®
l—nN A c=cy -~V

where Ar and Z are as defined for formula (I}, firstly with a azidotri(C1-Cs alkyl)
silane and then with water;

(xvii) to prepare a compound of the formuia (f) in which “Het” is as defined for
formula (1) but is linked to the adjacent phenyl group by a nitrogen atom, the
reaction of a compound of the formula:-

e
N\ PN —
N] '?l CH C|> CH | orBr

Ar X
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with a compound of the formula Het-H in the presence of a copper catalyst and a

base, Ar and Z being as defined for formula (I), “Het” being as defined in this method
and Y being CH or N;

(xviii) to prepare a compound in which “Het” is halo-substituted, the halogenation of -
the corresponding unsubstituted compound;

(xix) to prepare a compound in which “Het’ is 3-mercapto-4-(C+-C, alkyl)-1,2, 4-
triazol-5-yl, the cyclisation of the corresponding compound in which the phenyl,
pyridinyl or pyrimidinyl ring is substituted by -CONHNHCSNH(C4-Cs alkyl);

() the removal of a mercapio group on “Het’; |

(xxi) the removal of a trimethylsilyl group on “Het”;
or
(odi) o prepare a compound in which “Het" is linked o the adjacent phenyl,
pyridinyl or pyrimidinyi group by a carbon atom, reacting the corresponding
compound in which the phenyl, pyridinyl or pyrimidinyt group is substituted by a
leaving group such as Ci, Br, | or -OS0.CFs with a compound of the formula Het-M
where M is -Sn{Me)s, -Sn(n-Bu)s, -B(Et)z, -B(OH)2 or -ZnCl, Het being as defined for
formula () and being N-protected if necessary, in the presence of a palladium or
nickel catalyst, and, when the leaving group is -OSO.CF3, additionally in the
presence of lithium chioride;

said processes (a) to (xxii) being followed by, optionally, conversion of the product of
the formula {l) into a pharmaceutically acceptable salt.

SUBSTITUTE SHEET (RULE 26}



-—

AR RO

-183~

WO 97/01552 PCT/EP96/02470 -

23. A process according to claim 22, characterised in that it is used to
prepare a compound of the formula (1) in which *Het" is a pyrazolyl, imidazolyl,
triazolyl, thiadiazolyl, oxadiazolyl, pyrrolyl or tetrazolyl group, optionally substituted as e
defined for formula. (1). | | ¥

24. A process according to claim 22, characterised in that it is used to
prepare a compound of the formula (1} in which “Het" is a pyrazol-1-yl, pyrazol-3-yl,.
pyrazol-4-yi, imidazol-1-yl, imidazol-2-yl, imidazol-4-yi, 1,2,3-triazol-1-yl, 1,2,3-triazol-
2.y, 1,2,3-triazol-4-yl, 1,2,4-triazol-1-yl, 1,2,4-triazol-3-yl, 1,2,4-triazol-4-yl, 1,3,4-
thiadiazol-2-yi, 1,3,4-oxadiazol-2-yi, 1,2,4-oxadiazol-5-yl, pyrrol-1-yl, thiazol-5-y1 or
tetrazol-5-yl group, all these groups being optionally substituted by 110 3
substituents as defined in claim 1.

25. A process according to any one of claims 22 to 24, characterised in
that Ar is a phenyl group substituted by one or two substituents each independenttly
selected from F, Cl and Br.

26. A process according to claim 22 (i) or (i), characterised in that the
reduction is carried out by catalytic hydrogenation. _

27. A process according to claim 22 (i), characterised in that the reduction
is carried out with p-toluenesulfonylhydrazide.

28. A process according to claim 22 (vii), characterised in that the
hydrolysis is acid hydrolysis.

29. A process according to claim 22 (i), characterised in that (2R,3S)-2-
(2,4-diflucrophenyl)-3-(4-{1-methyipyrazol-5-yljphenyl)-1-(1,2,4-triazol-1-yl)butan-2-ol
is prepared by the reduction of (2R)-2-(2,4-diflucrophenyl)-3-(4-[ 1-methyipyrazol-5-
yilphenyl)-1-(1,2,4-triazol-1-yl)-3-buten-2-ol.

30. A process according to claim 29, characterised in that the reduction is
carried out by catalytic hydrogenation.
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