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TRIAZOLE ANTIFUNGAL AGENTS 

This invention relates to triazole derivatives which have antiiungal activity 

and are useful in the treatment of fungal infections in animals, including humans • 

Thus the invention provides compounds of the formula:-

ya f113 
N~N-<Hz~-CB-X ••• (1) 
I . I • I 
===~ Ar 

and their phannaceutically acceptable salts, 

where Ar is a phenyl group substituted by 1 to 3 substituents each 

independently selected from halo and CFa; 

and X is a group of the formula:- . 

~-) Het 

' ' 

---0-Hel or 

Bet 

{5 
wherein Z is H or F, and 

.· 

in which Het is a 5-membere~ nitrogen-containing ~roniatic heterocyclic group 

optionally containing an oxygen or sulfur atom and attachei:I to the phenyl, pyridyl 

or pyrimidinyl group by a carbon or nitrogen atom and optionalJy substituted by 1 
\ 

to 3 substituents each independently selected from halo; C1-C4 alkyl; (C1-C4 
alkoxy)methyl; 2-(C1-C4 alkoxy)ethoxymethyl; 2-hydroxyethoxymethyi; 

cyanomethyl; -NR1R2 or ~CH2CONR1 R2 where R1 and R2 are each independently 

H or C1-C4 alkyl; phenytthio or phenyl-(C1 or ~ alkyl) in both of which said phenyl 

group is optionally substituted by halo, trifluoromethyl or C1-C4 alkyl; -NHCO(C1·C4 

alkyl); -NHS02(C1-C4 alkyl); -NHCONR1R2 where R1 and R2 are as defined above; 

mercapto; and -S{O)n(C1-C4 alkyl) wher~ n is 0, 1 or 2. 

SUBSTITUTE SHEET (RULE 26) 
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•Hato• means F, Cl, Br or I. Preferred all<Yi groups are methyl, ethyl and 

isopropyl, and preferred alkoxy groups are methoxy and ethoxy. .. 
Z is preferably H. 

Preferably, •Het• Is a pyrazolyl, imldazolyl, trlazolyl, thiadiazolyl, oxadiazolyl, 

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-tri~ol-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-yl, 1,3,4-thiadiazol-2-yl, 1,3,4-oxadiazol-2-yl, 

1,2,4-oxadiazol-5-yl, pyrrol-1-yl, thiazol-5-yl ortetrazol-5-yl group, these groups 

being optionally substituted by 1 to 3 substltuents as defined above, and 

particularly by 1 to 3 (preferably by 1 or 2) substituents each independently 

selected from chloro, bromo, fluoro, iodo, C1-~ alkyl, ~mine, ethoxymethyl, 2-

methoxyethoxymethyl, 2-hydroxyethoxymethyl, ~ethylthlo, methanesulphonyl, 

mercapto, phenylthio, methanesulfonamido, 3-methylureido, cyanomethyl, 

carbamoylmethyl, acetamido and benzyl. 

. The most preferred compounds are either unsubstituted or have one 

substituent as defined above. 

SpecHic examples of •Het11 include pyrazol-1-yl, 3-aminopyrazol-1-yl, 1-

ethoxymethylpyrazol-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-methylpyrazol-3-yl, 1-ethylpyrazol-

5-yl, 1-isopropylpyrazol-5-yl, 1-ethoxymethylpyrazol-5-yl, 1-carbamoylrnethyl- · 

pyrazol-3-yl, 1-cyano-methylpyrazol-3-yl, pyrazol-3-yl, pyrazol-4-yl, 3-

methylpyrazol-4-yl, 1-methylimidazol-2-yl, imidazol-1-yl, 2-methylimidazol-1-yl, 1-

ethoxymethyl-2-phenylthioimidazol-5-yl, 1-ethoxymethylimidazol-2-yl, 4-

methylimidazol-1-yl, 1-ethoxymethylimidazol-5-yl, imidazol-2-yl, 1-methylimidazol-

5-yl, 1-ethylimidazol~S-yl, 1-methyl-2-phenylthioimidazol-5-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-methylthio-1,2,4-triazol-5-yl, 1,2,3-triazol-4-yl, 1-(2-

methoxyethoxymethyl)-1,2,3-triazol-5-yl, 1-benzyl-1,2,3-triazol-5-yl, 1 ·(2-

hydroxyethoxymethyl)-1,2,3-triazol-5-yl, 5-methyl-1,2,3-triazol-4-yl, 3-methylthio-

1,2,4-trlazol-1-yl, 1-ethoxymethyl-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-methyl-1,2,4-triazol-5-yl, 1-ethoxymethyl-

1,2,3-triazol-4-yl, 2-ethoxymethyl-1,2,3-trlazol-4-yl, 1,2,4-triazol-4-yl, 4-chloro-

,, 
·>. 

• 
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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-yl, 1,2,4-triazol-3-yl,5-methanesulfonyl-1,2,4-triazol-3-yl, 3-

methanesulphonyl-1,2,4-triazol-1-yl, 1-ethoxymethyl-3-methanesulphonyl-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-yl, 5-amino-1,3,4-oxadiazo~-2-yl, 1-methyl-tetrazol-5-yt, 1-

benzyltetrazol-5-yl, tetrazol-5-yl, thlazol-5-yl and 2,5-dimethylpyrrol-1-yl. 

X Is preferably a group of the formula:-

-C?t 
where Z is H or F, 

and, more preferably, 

.. ·(_) Bet 

where 11Het11 is as defined above. 

X is most preferably a group of the formula:-

(_) Bet 

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

unsubstituted i ,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 C1-C4 alkyl (preferably methyl), or 

(C1-C4 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-yl 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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Whe re the compounds (I) can exist in tautomerid forms, it should be understood 

that the Invention includes all the tautomers. ,· 

The pharmaceutically 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 
I . 

or hydrogen phosphate, acetate, maleate, fumarate, lactate, tartrate, citrate, 

gluconate, benzoate, methanesulphonate, benzenesulphonate and 

Q-toluenesulphonate salts. Some of the compounds may also form basic salts 

sucti as sodium, potassium and tetraalkylammonium salts. For a review on 

suitable pharmaceutical salts see Berge et al, J. Pharrn. Sci., 66, 1-19 (19n). 

The compounds of the formula (I) contain at least two chiral centres (*) and 

therefore exist as at least two diastereoisomeric pairs of enantiomers, i.e. 

~ 1 2'1H 3183 
N :;;.... N-CH;-(;:--CH-X 
6=:.~ 2 1* * 

Ar 

.••• (I) 

The invention includes both the individual stereoisomers of the compounds 

of formula (I) together with mixtures thereof. Separation of diastereoisomers may 

be achieved by conventional techniques, e.g. by fractional crystallisation, 

chromatography or H.P.L.C. of a diastereoisomeric mixture of a compound of the 

formula (I) or a suitable salt or derivative thereof. An Individual enantlomer of a 

compound of the formula (I) 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 fractiona,I crystallisation of the diastereoisomeric salts 

formed by reaction of the racemate With a suitable optically active acid, e.g. 1 R-{-) 

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 (I) are preferred. 

Preferred indMdual compounds include the followlng:­

(2R,3S)-2-{2.4-difluorophenyl)-3-(4-[imidazol-1-yl]phenyQ-1-(1,2,4-triazol-1-

yl)butan-2-ol, 

(2R,3S)-2-(2,4-dlfluorophenyl)-3-(4-[1,2,3-triazol-1-yl]phenyl)-1-(1,2,4-triazol-1-

yl)butan-2-ol, 

• 

• 

" 
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(2R,3S)-2-(2,4-dif lu o ro phenyl)-3-( 4-[1,2,3-triazol-4-yl]phenyl)-1-(1,2,4-triazol-1-

yl)butan-2-ol, 

(2R,3S)-2·(2,4-difluorophenyl)·3·(4-[1,2,4-triazol-1·yl]phenyl)-1-(1,2,4-triazol·1-

• yl)butan-2-ol, 

• 

(2R,3S)·2·(2,4-difluorophenyl)-3-(4-[1,2,4-triazol·3·yl]phenyl}-1-(1,2,4-triazol-1-

yl)butan-2-ol, 

(2R,3S)-2-(2,4-difluorophenyl)-3-(4·[1,2,4-triazol-4-yl]phenyl}-1 ·(1,2,4·triazol-1-

yl)butan-2-ol, and 

(2R,3S)-2-(2,4-difluorophenyl)·3·(4-[1-methylpyrazol-5-yl]phenyl)· 1 ·{1,2,4-triazol-1-

yl)butan-2-ol. 

The compounds of formula (I) can be prepared as follows:­

. RouteA 

The compounds of the formula (I) can be prepared by the reduction of a 3-

buten-2-ol derivative of the formula (11):-

••• (II) . 

where Ar and X are as defined for formula (I}. 

In a typical procedure the reduction of the compound (II) is carried out by 

catalytic hydrogenation, e.g. using either a hetero-geneous 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 solvent and at a 

pressl.!re of from 1 to 5 atmospheres (100-SOOkPa), but generally proceeds 

satisfactorily at about room temperature and two atmospheres of hydrogen 

pressure. This reduction technique tends to result in end products (I} primarily in 

the (2R,3S) or (2R,3S/2S,3R) form. 

The reduction can also be carried out using di-imide which can be 

generated in situ by the decomposition of azodicarboxyllc acid potassium salt [J. 

Org. Chem., 1965, ~ 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 thennal decomp_osition in an appropriate solvent, e.g. ethanol, butanol or an 

hydrocarbon such as toluene or xylene [J. Am. Chem. Soc., 1961, §.a, 8729; 

Tetrahedron, 1976, 32, 2157]. Using this method, sufficient quantities of both 

diastereomeric pairs, i.e. (2R,3S) and (2R,3R) or (2R,3S/2S,3R) and 

(2R,3R/2S,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, simultaneously remove any protecting groups such as (C1-

C4alkoxy)methyl, 2-(~-04alkoxy) ethoxymethyl, 2-hydroxyethoxymethyl or benzyl 

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 (II) are known 

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 either 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-phenyl intermediates can for example 

be illustrated as follows:-

• 

• 
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TrltonB 
t·Butyl hydroperoxlde 
Toluene 

-7-

Ac,_O 

PCTJEP.)6/02470 

I 

Dielhyl ether i ~-MgBr 

NaN~ 
DMF A 1 

(±): 

can be resolved into 
(+)and(-) fonm. 

I 
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These lode-phenyl intermediates can then be _progressed into the 

intermediates (II) by several methods. 

For compounds (11) in which •Het11 is linked to the adjacent phenyl group by 

a nitrogen atom, the following route can be used:-

(J +Het-H 

Bet ••• (IlA) 

For compounds (II) In which "Het" is Unked to the adjacent phenyl group by 

a carbon atom, the following route can be used. When "Hef' is unsubstituted, It is 

preferred to protect "Het• with a protecting group Q, preferably a (C1-C4 alkoxy) . 

methyl, [2-(Ci·C4 ~lkoxy)ethoxy]methyt; benzyl or"lrityl protecting group, 

preferably an ethoxymethyl, 2-methoxyethoxymethyl, benzyl or trityl group, which 

group can be subsequently removed by conventional techniques, e.g. by acid 

hydrolysis (alkoxymethyl, alkoxyethoxymethyl or trityl only) or catalytic 

hydrogenation, if required. [In fact, the end products (I) in which "Het11 is 

substituted by C1-C4 alkoxymethyl, [2-(C1-C4 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 

Preparaiion 53 where a final product having an N-methyl substituent is prepared. 

This route is conveniently illustrated by the use of 1,2,3-triazole, as follows:-

.. 

• 

• 



• 
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Ar 

C:!:) or(+) or(-). 

PCT/EP96182470 

! 
(Optio..n 
Removal of 
protecting group Q 

As stated above, Q is preferably ethoxymethyl, 2-methoxyethoxymethyl, · 

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

e.g. using dilute aqueous hyd~hloric 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 (I) in which "Her 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 rC)ute to intermediates (II) in which 

•Hef' is a 1,2,3-triazol-4-yf group. 

Routes to intermediates (II) in which X contains a pyridyl moiety are . 

illustrated in Preparations 22 and 24. Preparation 25 illustrates a route to 

intermediates (II) in which "Her is a 5-amino-1,3,4-thiadiazol-2-yl group. 

Preparation 21 illustrates an altemative to the preparation of intermediates 

(llA) in which •Het• is N-linked to the adjacent phenyl group, and this can be 

illustrated in general terms as follows:- · 

Ar>-al,~ BetNa > Ar>-al,ro-0'1"t 

! Me,NC¥M .. 

~\/ ~-t t-B~I 
.Ar-C-C , .. hydropemxide - .. 

! l'h}'CB}lr, 
ll"BuIJ 

(IIA) 

• 

• 



• 
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Route B 

A phenylthio, benzyl, (C1·C4 alkoxy)methyl, 2-(C1-C4 alkoxy)ethoxymethyl, 

or 2-hydroxyethoxymethyl substituent on 11Het11 can be removed, H 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 '1'om room 

temperature up to 1 OOOC in a solvent such as methanol or ethanol. 

RouteC 

Compounds of the formula (I) in which 11Het11 is a 1,2,4-triazol-4-yl group can 

be prepared from the corresponding forrnamido compounds (i.e. the 

corresponding compounds having a formamido group attached to the phenyl, 

pyridyl or pyrimidinyl group of X) by reaction with formylhydrazine, e.g. by reaction 

at high temperature (typically from 150°-250°0 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 (I) in which "Het" is a 5-[C1-C4 alkyn-1,3,4-

oxadiazol-2-yl group can be prepared by the reaction of the corre~ponding 

hydrazinocarbonyl compounds (-CONHNH2) with an imidate of the formula:-(C1-C4 

alkyl)-C-O~Hs, or with a salt thereof, 
a 
NH 

preferably the hydrochloride (see e.g. Example 37). The reaction is typically 

carried out in an organic so1vent such as ethanol or dioxan at a temperature of 

from room temperature up to the reflux temperature of the solvent. The reaction is 

preferably carried out under reflux. Preparation 23 illustrates a typical preparation 

of a hydrazinocarbonyl (benzoylhydrazide) starting material. 
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Route E 

Certain N-proteotlng groups, e.g. {C1·C4 alkoxy)methyl (preferably 

ethoxymethyl), 2-(C1·C4 alkoxy)ethoxymethyl (e.g. 2-methoxyethoxy-methyl) and .. 

2-hydroxyethoxymethyl, when attached to a nitrogen atom of 11Het11
, 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 (I) in which 11Het11 is substituted by a C1-C4 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 fonnula C1-C4 alkyl.Q1 where01 is a suitable leaving group. 

Preferred bases are sodium hydride and n-butylllthium. 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 11Het• is 5-mercapto-1,3,4-oxadiazol-2-yl. 

• 



• 

• 

• 
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RouteG 

Compounds (I) in which •Het" is substituted by C1-C4 alkylsulphinyl or C1-C4 
alkylsulphonyl can be prepared by the oxidation of the corresponding C1-C4 

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 dichloromethane 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 (I) in which •Het11 is an oxadiazolyl group of the formula:-

where R1 and R2 are each independently H or C1·C4 alicYI, can be prepared by the 

reaction of the corresponding (C1·C4 alkoxy)carbonyl - substituted (preferably · · 

methoxycarbonyl substituted compounds) with a hydroxy-guanidine of the 

formula:-
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lt 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 molec~lar sieves. Reaction temperatures of from room temperature up 

to reflux can be used. Reflux is preferred. Preparation 23 illustrates the typical 

preparation of an alkoxycarbonyl starting material. 

Route I 

Compounds of the formula (I) in which •Het• is an oxadiazolyl group of the 

formula:-

where R1 and R2 are each independently H or C,-C4 alkyl, can be prepared by the 

reaction of an °activated11 ester of the corresponding cmtoxy-substituted 

compounds with a thiosemicarbazfde of the formula:-

S=C-NR1R2 
I 
NHNH2 

in a suitable organic solvent, e.9. dlchloromethane or dimethylformamide. The 
11activated• (or "reactive•) ester is typically formed in situ by reaction of the 

corresponding acid with an activating agent such as 1-hydroxybenzotriazole in the 

presence of a coupling agent such as 1-[3-dimethytaminopropyl]-3-

ethylcarbodiimide. Preparation 32 illustrates the typical preparation of a carboxy­

substituted starting material. 

• 

.. 
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RouteJ 

The compounds of the formula (1) can also be prepared by reacting a 

ketone of the formula:-

·-(Ill) 

with a nucleophile of the formula:-

e 
X- CH-CH3 (IV) 

or compound of the formula :-

M 
I 

X-CH-CH3 (IVA) 

where X and Ar are as defined for formula (I)· and M is U, Zn-Hal or Mg-Hal. 

Hal = CJ, Br or I. 

The nucleophile is typically prepared by reaction of the corresponding ethyl 

compound, X-CH2-CH3, with a strong base such as n-butyllithium, lithium 

diisopropylamide er lithium hexamethyl disilazide, in which case the counterion of 

(IV) is Li~ 

Alternatively (IVA)may be prepared by halogen-metal exchange, by 

treatment of a haloethyl compound X-CH-CH3 
I 
Hal 

with an alkyllithium e.g. butyllithium or with a metal, e.g. zinc in the presence of 

iodine and optionally lead, or magnesium, in which case M is Li, Zn-Hal or 

Mg-Hal. 

[Hal = Cl, Br or I, preferably Brj. 
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Route K 

Compounds of the formula (I) In which •ffet• ts substituted by a 

group of the formula -NHCO(C1-C4 alkyl) can be prepared by the 

acylatlon of the corresponding starting materials substituted by the 

group -NH2 using an acid chloride or anhydride of the formula (C1-C4 

alkyl) COCI or (C1·C4 alkyl.C0)20. Similarly, reaction of these starting 

materials with a C1·C4 allcanesulphonyl chloride results In compounds 

In which •ffet• is substituted by a group of the formula -NHS02(C1-C4 

alkyl). Furthermore, reacuon of these starting materials with a C1·C4 

alkyl l~yanate yields compounds (I) In which •ffet• Is substituted by 

·NHCONH{C1·C4 alkyl). 

It Is also possible to carry out these reactions at an earlier stage 

of the synthetic procedure on appropriate Intermediates as is 

illustrated In Preparations 8 to 1 o. 

Route L 

When • Het•. Is 1,2~3-triazol-4-yl or S-(C1·C4 alkyl)-1,2,S-trlazol-4-yl, 

then the end products (I) can be prepared as follows:-

- tv) 

((ll8'2NJ,,PN3 +x • I =:a 
(R•= Ci· c.. alkyl, Cs- c,. cydoalkyl, 
oreachR8 togetherwith the Ditl'Ogen atom1o 1ddch 
they me attadled represent pynoJldlno orpJperfdlno; 
and Xis a CODlllellonsudi as c:hlom orbmmo) 

• 

• 



• 

• 

.. 
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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. 

RouteM 

Compounds {I) in which 1Het• is attached to the adjacent phenyl or 

heterocyclic ring by a carbon atom and is substituted on a nitrogen atom by C1-C4 

alkyl, C1-C4 alkoxymethyl, cyano methyl or carbamoylmethyl can be prepared by 

the N-alkylation of the corresponding unsubstituted compounds, e.g. by using the 

appropriate C1-C4 alkyl halide or tosylate, (C1-C4 alkoxy)methyl halide, 

cyanomethyl halide or carbamoylmethyl 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 

Compounds of the fonnula (I) in which X is 

where •Het• is a 1,2,3-triazol-4-yl group and Z is H or F 

can also be prepared by the reaction of a compound of 

the formula:-

-Oz Bet , 
-

z 
OHC~3 -(VI) 

~.~-b ' I N Ar C&==CH 

firstly with an azido {C1-C4 alkyl)silane (preferably azidotrimethylsilane} and then 

with water. 
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The starting materials (VI) can be prepared by the following scheme 

(analogous to that of Preparation II). 

' 

Compound (Vl) 

.. 



.. 
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RouteO 

Compounds of the formula (J) in which nHef' is linked to the adjacent phenyl 

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

scheme:-

or Br 

1
Het-B 
Cu Power, 
Base (e.g. ~C03) 

OHCB3 Z 

./:'-.. I I 13-N/ N-~-c,-CH I 1 Het bl - ~I 
=N Ar 

where •Het• is linked by a nitrogen atom the adjacent phenyl or pyridyl ring. Z is 

as defined for formula (I) and Y is CH or N. 

The reaction is typically 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 (I} in which "Het" is · 

attached to a 3-pyridinyl or 4-pyrimidinyl group. 
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Compounds of the formula (J) in which 11Het" Is linked to the adjacent 

phenyl, pyridyl or pyrlmidinyl 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, I or -OS02CFs (-OTf) with a 

compound of the formula Het-M where M is -Sn(Me)s, -Sn(n-Bu)a, -BEt2, -B(OH)2 

or -ZnCI, Het being as defined for formula (J), in the presence of a palladium or 

nickel catalyst, preferably tetrakis(trlphenylphosphlne)palladium (0). When the 

Jeaving group is -OTf, lithium chloride 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 •Het11 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 11Het" is halo-substituted can be prepared by 

conventional halogenation techniques, e.g. using N-chlorosuccinimide, N­

bromosuccinimide, N-iodosuccinimide or "Selectfluor" [1-chloromethyl-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-{C1-C4 alkyl)· 1,2,4-triazol-5-yl 

can be prepared by the cycUsation of the corresponding compound In which the 

phenyl, pyridinyl or pyrimldinyl ring is substituted by -CONHNHCSNH(C1-C4 alkyl) 

using, for example, sod{um 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 ~cetic acid under 

• reflux. 

RouteT 

A trimethylsllyl 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 (I) with, for example, sodium 

hydroxide. 
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The compounC:'fs of the formula (I) 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, 

Trichophyton, Microsporum or Eoidermophyton, or In mucosa! 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), Cryptococcus neofoimans, Aspergillus flavus, 

Asoergillus fumigatus, Coccidioides. Paracoccidioides, Histoplasma or 

Blastomyces. 

The compounds of the present invention have been found to have 

unexpectedly good broad spectrum activity, including good activity against the 

clinically important Aspergillus spo. fungi. 

The in vitro evaluation of the antifungal activity of the compounds can be 

performed by detennlning the minimum inhibitory concentration (m.i.c.), which is 

the concentration of the test compounds, in a suitable medium, at which growth of 

the particular micro-organism falls 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, 

Crvctococcus neoforrnans, 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, Trichoohytgn 

m;m., Microsporum spp., Epidermophvton floccosum, Coccldioides immitis and 

Torulopsis glabrata. 

The in yjvo 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 albicaos, 

Aspergil!us fumiaatus 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 SQR· infection models the dose.level at which the compound 

provides 50% protection against the lethal effect of the infection (PD50) is also 

assessed. 

For Asperaillus spp. infection models the number of mice cured of the 

infection after a set dose allows further assessment of actMty. 

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 tp control. 

For human use, the antifungal compounds of the formula (I) and their salts 

can be administered alone, but will generally be administered in admixture with a 

pharmaceutical carrier selected with regard to 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, !Jf 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 example, 

enough salts or glucose to make the solution Isotonic with blood. 

The solubility of a compound of the formula (I) in an aqueous medium may 

be improved by complexation with a hydroxyalkyl (see EP-A-0149197) or 

sulfoalkyl (see WO 91/11172)) derivative of a cyclodextrin 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 derivative is a 

hydroxypropyl or tetrasulfobutyl derivative of a cyclodextrln, particularly beta­

cyclodextrin. 
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For oral and parenteral administration to human patients, the daily dosage 

level of the antifungal compounds of the formula (I} and their salts will be from 

0.01 to 20mg/kg preferably 0.5 to 5mg/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 O.Sg of active compound for administration 

singly or two or more at a time, as appropriate. The physician in any event will 

determine the actual dosage which will be most suitable for an individual patient 

and it will vary with the age, weight and response of the particular patient. The 

above dosages are exemplary of the average case; there can, of course, be 

individual instances where higher or lower dosage ranges are merited, and such 

are within the scope of this invention. 

Alternatively, the antifungal compounds of formula (I) can be administered 

in the fonn 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 

polyethylene glycols or liquid paraffin; or they can be incorporated, at a 

concentration between 1 to 10%, into an ointment 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 pharmaceutical composition 

comprising a compound of the formula (I}, 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}, or a 

pharmaceutically acceptable salt or composition thereof, for use as a medicament, 

in particular as an antifungal agent. 

The invention also provides the use of a compound of the formula (I), or of 

a pharmaceutically acceptable saJt 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 infe~on, which comprises treating 

said animal with an effective amount of a compound of the formula (I), or with, as 

appropriate, a phannaceutically acceptable salt or composition thereof • 

. The invention also provides any novel intermediates described herein, e.g. 

the compounds of the formula (V) and the compou11ds of the formula (JI) in which 

"Het• is ·atached to the adjacent phenyl, pyridyl or pyrimidinyt group by a carbon 

atom. 

The following Examples illustrate the preparation of the compounds of the 

formula (I). 
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EXAMPLE 1 

(2R.3S/2S.3Rl·2.(2.4-DHluorophenyll-3-C4-fpyrazol·1·v11Phenyll·1· 

C1.2.4-triazol-1-yllbutan-2-ol 

D 

A solution of 2·(2,4-difluorophenyl)-3-(4-[pyrazol·1·yl]phenyl)-1~ 

(1,2,4-triazol-1-yl)-3-buteri-2-ol (0.8g, 2mmol - Preparation 3) In ethanol 

(100ml) was hydrogenated at 30 psi (200KPa) pressure over 10% 

palladium on charcoal (0. 1 g) 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 11 Arbocel 11 

(Trade Mark) and the filtrate was concentrated under reduced pressure. 

The residue was purified by flash chromatography on slllca by elution 

with dlchloromethane/methanol (98:2). Fractions containing the desired 

product were combined and evaporated under pressure. The re_sidue 

was crystallised from methanol to afford the tltle compound as a 

colourless solid (280mg, 34%), m.p. 176·177°C. 

Analysis%: 

Found: 

~H1eF2NsO requires: 

C, 63.87; H, 4.73; N, 17.55. 

C, 63.79; H, 4.84; N, 17.71. 

' 

••• 
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EXAMPLE 2 

{28.3SJ2S.3R) and (2R.3R/2S.3S)-2-(2.+Difluorophenyl}-3-(+[1-

methylimidazol-2-yQphenyl)-1=(:1 .2.+triazol-1-yl)butan-2-ol 

A mixture of 2·(2,4-difluorophenyl)·3-(4-[1·methylimidazol-2· 

yl]phenyl)-1-(1,2,4-trlazol-1·Yl)·3-buten-2-ol {0.4Sg, 1.1mmol ·see 

Preparation 13) and p-toluenesulphonylhydrazlde (1.0g, s.smmol) was 

suspended in toluene (20ml) and heated under reflux for 4 hours. The 

cooled mlxmre was diluted with ethyl acetate (SOml) then washed twice 

with aqueous sodium hydroxide solution (2N, 50ml). The organic 

phase was dried (MgSOJ, filtered and evaporated under reduced 

pressure to give a yellow 011. The crude product was purified by 

chromatography on sUlca 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,SS) enantlomerlc 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. 

C22H21F~p requires: C, 64.53; H, 5.17; N, 17.11%. 
1H-N.M.B. (300MHz, CDCla): 8 = 1.60 {d,3H), 3.42 (q,1H), 3.65 (s,3H), 4.63 

(d,1H), 4.78 (s,1H), 5.01 (d,1H), 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. Trlturation with hexane/ethyl acetate afforded the title 

compound, (2R,3S/2S,3R) enantlomerlc pair, as a colourless solid (D. 1 g, 
22%), m.p. 153-155°C. 

Analysis%: 

Found: C, 64.50; H, 5.19; N, 16.92. 

C22H21F:zN50 requires: C, 64.53; H, 5.17; N, 17.11%. 
1H-N.M.B. (300NIHz, CDCla): 3=1.14 (d,3H), 3.38 (q,1H), 3.79 (s,SH), 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 Example 2, 

only the predominant diastereomeric pair was isolated. 

.. 



Ex. Stereo· m.p. 
No. Het chemistry (°C) 

3 
'N~N 

(2R,3S/ 204--205 
2S,3R) 

1-1 

4 (2R,3S/ 167-188 

'N"~N 2S,3R) 

1-1 

5 (2R,3S/ 194-195 

y~ 2S,3R) 

N-

6 

'N~ 
(2R,3S/ 229·232 
2S,3R) 

1-N 

Analysis% 
(Theoretical In brackets) 
c H N 

63.79 4.64 17.30 
(63.79 4.84 17.71) 

60.63 4.55 21.57 
(80.60 4.58 21.20) 

60.80 4.44 21.02 
(60.60 4.58 21.20) 

60.77 4.54 21.13 
(60.60 4.58 21.20) 

Molecular Method of 
formula Example 

No. 

C21H1aF2N50 1 

C20H1aF2NaO 1 

C20H1aF2NaO 1 

C21H20F 2NaO 1 

I 
N 
\D 
I 

~ 
IO 

~ 

m 

.,. 

I 
5 
0 



Ex. Stereo- m.p. 
No. Het chemistry (oC) 

7 (2R,3S/ 202 

'aNH2 

2S,3R) 

8 

'NJ:: 
(2R13S/ 197 
2S,3R) ,_, 

9 

~ 
(2R,3S/ 153-155 
2S,3R) 

_) 
N 

10 
(~CH3 

(2R,3R/ Gum 
2S,3S) 

YiN, 
~· 

N 

- • 

Analysis% 
(Theoretical In brackets) 

C· H N 

61.62 5.09 20.37 
(61.45 4.91 20.48) 

64.61 5.08 17.14 
(64.54 5.17 17.10) 

80.93 5.21 18.78 
(60.78 5.32 18.50) 

60.31 5.36 18.21 
(60.47 5.35 18.40) 

Molecular 
formula 

C21H20F2N10 

C22H21F2NsO 

C23H24F2N80 2 . 

C23H24f 2N10 2 
.'Mi20 

.. 

Method of 
Example 
No. 

1 

1 
- -

2 

2 

I 

' 

I 
w 
0 
I 

~ 
"° al 
Ii w 

I 
al 



Ex. Stereo· m.p. 

No. Het chemistry (oC) 

11 
(O~CB3 

(2R,3R/ Foam 
2S,3S) 

y~ N I 
. CH3 

12 
~CH, 

(2R,3S/ Poam 
2S,3R) 

y~ 
CH, 

13 (2R,SS/ 80 

~ 
2S,3R) 

Cl'3 . 

14 

~N 
(2R,3S/ Foam 
2S,3R) 

N~ (2R,3R/ Foam 

' SPh 
2S,3S) 

C"2~ 

Analysis% 
(Theoretical In brackets) 
c H N 

57.57 5.31 16.55 
(57.70 5.04 16.83) 

Characterised by 
1H-N.M.R.spectroscopy (see 

later) 

62.52 5.54 14.79 
(62.32 !5.66 15.14) 

- -
63.27 4.91 12.56 

(63.14 5.29 12.27) 
Characte 

·-rlsed by 
1HN.M.R 
(see 
later) 

• 

Molecular 
formula 

C2-tH28F2N80,!J 

C24H29F 2N80 2S 

C24H25F2N60 2 
.¥.aH20 

. 

C30H21F2N50 2S 
.~H20 

C30H29F2N60 2S 

Method of 
Example 
No. 

2 

2 

2 

; 

2 

I 
w ..... 
I 

~-. 

~ 
IO a; 
(j 

a 
I 
~ 



Ex. Stereo· m.p. 
No. Het chemistry {°C) 

15 * (2R,3S/ 115-118 

'IL::'N 2S,3R) 

I 
NB (2R,SR/ Foam 

2S,3S) 

16 (2R,3S/ 102 
2S,3R) 

'aNBS02CU, 

17 (2R,3S/ 194-198 
2S,3R) 

'l:::rNRCONRaf, 

18 (2R,3S/ 222 
2S,SR) 

'1f 'YNHcoCH, 

Analysis% 
(Theoretical In brackets) 
c H N 

60.00 4.66. 20.77 
(59.92 4.65 20.96) 

59.90 4.56 20.54 
(59.92 4.65 20.96) 

53.08 4.40 16.63 
(53.10 4.45 16.89) 

59.10 4.93 20.80 
(59.09 4.96 20.97) 

61.33 4.72 18.42 
(61.06 4.90 18.57) 

-

. Molecular 
formula 

C21,"H11f 2N80 
.~H20 

C:20H1aF2NsCl 
.~H20 

C22HaF2N80 3S 
.Y.tH20 

CnHaF2N102 

C.H22F2N80 2 

-·· 

.., 

Method of 
Example 
No •. 

1 (and 2) 

2 

1 

1 

1 

I 
w 
IV 
I 

~ 
~ 
m 

I 
~ 



Ex. Stereo· m.p. 

No. Het chemistry (oC) 

19 (°"'CH, 
(2R,3S/ 132·135 
2S,3R) 

':(~ (2R,3R/ Foam 
2S,3S) 

20 

~ 
(2R,3S/ 258-262 
2S,SR) 

I 
N-N 

21 

yY~ 
(2R,3R/ 129·131 
2S,3S) 

I . 
N-N 

22 'N--yrn, (2R,3S/ Foam 
2S,3R) 

1-N 

Analysis% 
(Theoretical In brackets) 
c H N 

Characterised by 
1H-N.M.R. (see later) 

Characterised by 
1H-N.M_.R. (see later). 

55.22 4.01 19.14 
(55.47 4.31 19.42) 

55.38 3.92 19.21 
(55.47 4.31 19.42) 

Characterised by 
1H-N.M.R. (see later) 

# 

Molecular 
formula 

C24HaF2Ns02 

C24H2si=2flls02 

C2DHt8F2N80S 
.~H20 

CaoH1aF2NaOS 
.~H20 

C21H20F2NaOS 

Method of 
Example 
No. 

2 

2 

2 

2 

I 
w 
w 
I 

~ 
\0 

~ 

ii 

i 
I = 



Ex. Stereo- m.p. 
No. Het chemistry (oC) 

23 
'N~N 

(2R,3S/ 117-120 
2S,3R) 

~ 
CH3 

-

24 
(~ 

(2R,3S/ 138·140 
2S,3R) 

L E 
25 

~CH, 
(2R,3S) Foam 

'L: K 
26 

~3 
(2S,3R) Foam 

ILl 

Analysis% 
(Theoretical In brackets) 
c H N 

64.99 5.39 16.55 
(64.54 5.17 17.10) 

81.14 5.44 18.20 
(60.78 5.32 18.49) 

Characterised by 
1H·N.M.R. (see later) 

60.70 5.38 18.68 
(60.78 5.32 18.50) 

Molecular 
formula 

C22H21F2N60 

CnH24F2N102 

C23H24F2N80 2 

C23H24f 2N80 21 

car· +49° 

~ 

Method of 
Example 
No •. 

1 

1 

1 

1 

• w I 

' 
~ 
I 

~ 
i 
18 

I 



Ex. Stereo· m.p. 

No. Het chemistry (°C) 

27 (2R,3R/ Foam 

2S,3S) 

'tN1H 
(2R,3S/ Foam 

2S,3R) 

28 (2R,3S/ Foam 

CH2Ph 
2S,3R) 

~ 
L~ (2R,3S) 011 

Analysls % 

(Theoretical In brackets) 

c H N 

63.61 4.88 16.87 

(63.82 5.11 17.17) 

63.28 4.91 17.04 

(83.07 4.92 17.50) 

66.68 4.97 17.27 

(66.46 5.07 17.01) 

Chara ct 

erlsed 

by 
1HNMR 

· (see 

later) 

Molecular 

formula 

C21H19F2N,P. 

1/8 Et20 

C21H1eF2N10° 

1A H20 

C27H24F2N80 

II 

Method of 

Example 

No. 

2 

1 

I 
c,,., 
UI 
I 

~ 
\0 a; 
m 

I 
<ii 



Ex. Stereo- m.p. 

No. Het chemistry (oc) 

29 (2R,3S/ Foam 

2S,3R) 

f820CClli)20H 

Ll 

30 (2R,3S/ 122-123° 

2S,3R) 

rO(~OCH3 

Analysls % 

(Theoretlcal In brackets) 

c H N 

58.22 . 5.23• 17.05 

(57.91 5.30 17.69) 

59.92 6.46 17.57 

(59.50 6.41 17.35) 

Molecular 

formula 

C21H24FJl10a. 

~ H20 

CaH26F2N80 3, 

Method of 

Example 

No." 

1 

1 

I 
w 
O't 
I 

~ 
\0 

~ 
m 

lLJ 
. . . al * The RS/SR Isomer of Exa1nple 15 was obtained by the method of Example 1. The example was then repeated by the 

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

with methanol/water (60:40) when the RR/SS Isomer eluted first. ct · 
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1H-N.M.R. (300MHz, CDCIJ: 

Example No. 12: 8 = 1.14 (d,3H), 1.24 (t,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: S = 1.14 (t,3H), 1.57 (d,3H), 3.38 (q,2H), 3A1 (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,SH), 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): 3 = 1.17 (d,3H), 1.22 (t,3H), 3.39 (q,1H), 3.59 

(q,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. 

Example No. 19 (2R,3R/2S,3S): 3 = 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: 8 = 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: 3=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, 1 H), 7 .90 (s, 1 H) ppm. 

Example No. 28: 8 = 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. 
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EXAMPLES 31-34 

The following compounds were prepared using a similar method to that 

described in Example 2. 

Bet 

.. 



Ex. ·Stereo· m.p. 
No. Het chemistry (oC) 

31 (2R,3S/ 169-171 

l~ 
2S,3R) 

32 (2R,3R/ 86° 

'N~N 
2S,3S) 

1-1 

33 (2R,3S/ 202-203 
2S,3R) 

°'N"~ 
I N 

-

34 (2R,3R/ 88·92 
2S,3S) 

'N"N~ 
I N 

-- ... ··· - ......... -...... .... . .._ ..... .. 

Analysis% 
(Theoretical In brackets) 
c H N 

60.67 4.49 20.89 
(60.60 4.58 21.20) 

60.41 5.16 19.58 
(60.96 5.35 19.39) 

57.80 4.38 24.90 
(57.43 . 4.31 24.67) 

Characterised by 
1H·N.M.R. spectroscopy 
(see below) 

····-

Molecular formula 

CJf1aF2NaO 

C20H18F 2N,O. Y.2(C2H5)20 

C11H11f 2NP. 

C19H17F2N70 

.. 

I 
w 
\0 
I 

~ 
~ 
18 

i 
I 
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EXAMPLE34 
1H-N.M.R. (300MHz, CDCla): a= 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), 8.0S (s,1H), 9.05 (s,1H) ppm. 

EXAMPLE 35 

(2R.3S/2S.SR)-2-(2.4=Difluorophenyl)-3·(+[1 •ethoxymethyllmidazol-

5-yl)phenyl)-1 ·(1.2,4:trlazol-1·yl)butan-2-ol 

~7 6=.N 

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

ethoxymethyl-2-phenylthlolmldazol-5·yl]phenyl)·1-(1,2,4-triazo1-1-

yl)butan-2-ol (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 •Arboce1• (Trade Mark) and the filtrate was 

evaporated under reduced pressure. The residue was partitioned 
between dichloromethane (50ml) and water (20ml). The separated 

organic phase was "ried (MgSOJ and evaporated under reduced 
pressure. The crude p~oduct was purHled by column chromatography 

on silica by elution with dichloromethane/methanol (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 1H-N.M.B. spectroscopy (300MHz, CDCls) a 

= 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 

(2R.3S/2S.3B)-2-(2.+Dmuorophenyl)-3-[4-(1.2,4-trlazol+ 

yl)pheny1]=1 ·(1.2.4-triazol-1 ·yDbutan-2-ol 
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An Intimate mixture of 2·(2,4-dltluorophenyl)-S-(4-

formamidophenyl)-1·(1,2,4-triazol-1·yl}butan-2-ol (4.49, 12mmol - see 

Preparation 19) and formylhydrazine (1.0g, o.1smmol) 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 dichloromethane (1 OOml) and the organic extracts were 

-combined, dried (MgSOJ and evaporated under reduced pressure. The 

residue was purified by flash chromatography by gradient elution with 

dichloromethane/methanol [98:2 -+ 96:4 -+ 95:5 -+ 90:1 O]. Fractions 

containing the desired product were combined and evaporated under 

reduce~ pressure. Tbe crude product was trlturated with ether to give 

the tlUe compound (2.1 g, 44%) as a white solid, m.p. 238-240°C. 

Analysts %: 

Found: C, 60.60; H, 4.52; N, 20.91; 

C20H18F2N80 requires: C, 60.59; H, 4.58; N, 21.21. 

The title compoun~ was reaolved by chiral hplc using a Chlralpak AD 

(Trademark) column by elution with lsopropanol/bexane (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 

(2R.3S/2S.3B)-2-(2,4-Difluorgphenyl)-3-[4-(§-methyl-1 .3,+ 

oxadiazol-2-yl)ghenyl -1-(1.2.4-triazol-1-yl)butan-2-ol 

F 

II 
Me-COEt l 

NRHC 

A· suspension of (2R,3S/2S,3R)-4-[2·(2,4-dlfluorophenyl)-2-

hydroxy-1-{1,2,4-trlazol-1 ·Yl)-but-3-yl]benzoyl hydrazlde (0.3g, O.Bmmol -

see Preparation 28) and ethyl acetimidate hy"rochloride (0.24g, 2mmol) 

in ethanol (5ml) was heated under reflux for 3 hours. The cooled 

mixture was filtered, and the flltrate evaporated under reduced 

pressure. The residue was dissolved in dioxan (10ml) and then heated 

under reflux for 18 hours. The mixture was evaporated under reduced 

pressure then partitioned between dlchloromethane (20ml) and water 

(20ml). The organic layer was dried (MgSO.J and evaporated under 

reduced pressure to give the title compound (0.18g, 62%) as a 

colqurless solld, m.p.182-184°C. 
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Analysis%: 

Found: 

C21H19F/450 2 requires: 

PCT.IEP96/02470 

C, 61.44; H, 4.56; N, 16.92; 

C, 61.30; H, 4.66; N, 17 .03. 

EXAMPLE 38 

2R.3S/2B.38)-2-(2.+Difluoropbenyl-3-(4-(1.2.4-triazol-3=yl]phenyl)-

1 ·(1.2.4-triazol-1 ·yl)butan·2·ol hydrochloride hydrate 

() 

F 
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A solution of (2R,3S/2S,3R)-2·(~,4-dlfluorophenyl}-3-(4-[1· 

ethoxymethyl-1,2,4-trlazol-5-yl)phenyl)butan-2·ol (0.12g, o.ammol - see 

Example 9) in ethanol (1 ml) was treated with dilute hydrochloric acid 

(SM, 0.7ml) and the mixture was then heated under reflux for a hours. 

The mixture was evaporated under reduced pressure and the residue 

was azeotroped with toluene (5ml). The residual foam was trlturated 

wlth.ethanoUethyl 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. 

C20H18F2N60.HCl.H20 requires: C, 53.40; H, 4.48; N, 18.68. 

·EXAMPLES 39-41 

The followlng compounds were prepared from the corresponding 

N-ethoxymethyl compounds using the method of Example 38. 

F 



Ex. Stereo· m.p. 
No. Het chemistry (oC) 

39 (2R,3S/ 193-199 

'Cr 
2S,3R) 

40 (2R,3S/ 258-261 

H 
2S,3R) 

L_) 
41 (2R,3S/ 

2S,3R) 

H 'JNY02CU, -
N-N 

.. 

Analysis% 
(Theoretical In brackets) 
c H N 

59.12 4.52 16.81 
(58.39 4.67 16.21) 

57.21 4.49 15.66 
(57.20 4.80 15.88) 

49.35 4.22 16.49 
(49.36 4.38 16.45) 

Molecular formula 

·C21H10F2N50.llCI 

C11H10F2N10.HCl.0.8H20 

C21HmF2N80 3S.HCI 

I 
~ 

°' I 

~ 
\0 

~ 
[i 

I 
al 
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EXAMPLE 42 

(2R.3S)=2-(2.4-Difluoropheny0-3-(4-[1.2.3-triazol·+Y0Phenyl)-1-

(1.2.4-triazol-1 ·yl)butan-2-ol 

F 

A solution of (2R,3S)-2-(2,4-dlfluorophenyl)-3-(4-[1..athoxymethyl-

1,2,3-triazol-5-yl]phenyQ--1 ·{1,2,4-trlazol-1·Yl)butan·2-ol (5.2g, 0.11 mol -

see Example 25) In ethanol (50ml) was treated with dilute hydrochloric 

acid (2N, 12ml) and the mixture was heated under reflux 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 100ml). The 

combined extracts were drier:t (MgSO..) and evaporated under reduced 
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p ressu re to yield a colourless foam. The crude product was purified by 

column chromatography on silica by elutl~n with ethyl 

acetate/diethylamine (95:5) followed by ethyl acetate/methanol (90:1 o 

then 80:20). Fractions containing the desired product were combined· 

and evaporated under reduced pressure to yield the title compound as • 
a colourless foam (3.7g, 82%), [af' =: -63.8°. 

Analysis%: 

Found: 

C20H18FiN80 requires: 

D . 

C, 60.39; H, 4.64; N, 21.00; 

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 Example 42. 



• 

Ex. Stereo- m.p. 
No. Het chemistry {°C) 

43 H 
(2R,3S/ 205 .. 211 

,_:n 2S,3R) 

44 (2R,3S/ 110-118 

L~ 
2S,3R) 

~H 

45 (2S,3R) Foam 

L~ An 

Analysis% 
(Theoretlcal In brackets) 
c H N 

62.18 4.82 16.88 
(62.36 4.98 17.31) 

60.25 4.59 21.41 
(60.59 4.58 21.21) 

60.28 4.69 20.99 
(80.59 4.58 21.21) 

.. 

Molecular formula 

.C21H19F:1'60.0.5H20 

C20H18F2N80 

C20H18f 2N60 

[ai: = +46° 

I • \0 
I 

~ 

i w 

i 
! 
0 
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EXAMPLES 46-50 

PCT/EP96/02470 

The following compounds were prepared using the method of 

either Example 1 or Example 42, as specified in the Table. 



Ex. Stereo· m.p. 
No. Het Ar chemistry (oC) 

46 (2R13S/ Foam 

"-N~N °'6 2S,3R) 

1-~I '~ 

47 (2R,3S/ 190· 
2S,3R) 191 

ti °U '~ 

48 (2R,3S/ 130· 

~ l) 2S,3R) 135 

~H I 4' 

Analysis% 
(Theoretical In 

brackets) 
c H N 

61.02 5.28 17.47 
(61.23 5.34 17.01) 

Characterised by 
1H-N.M.R. (see later) 

59.99 5.19 20.31 
(59.48 4.96 20.81) 

Molecular 
formula 

Cl1H20CIN10. 
H10 

C23HaCIN80 2 

C20H18CIN80. 
0.5H20 

Method 
of 
Example 
No. 

1 

1 

42 

&, -I 

~ 
~ 
c:li 

i 

I 
~ 



Ex. Stereo- m.p. Analysis% Molecular Method 
No. Het Ar chemistry (oC} (Theoretical In formula of 

brackets} Example 
c H No. 

49 (2R,3S/ 122- 63.18 5.81 19.44 CaHuFN80 2 1 
2S,3R) 124 (83.SO 5.74 19.27) 

~ F. 
,~ 

.6 

50 (2R,3S/ 164- 83.18 5.11 22.82 C20H19fN80 42 
2S,3R) 186 (63A9 5.03 22.23) 

L~ F 
,~ I 

NH 6 

EXAMPLE 47 
1H-NMB (300MHz, CDCl,l: 8 = 1.12 (d,3H), 1.24 (t,3H), 3.78 (m,3H), 3.98 (q,1H), 4.91 (br,s,1H), SA7 (d,1H), 5.69 (s,2H), 7.19 

(m,2~), 7.31 (m,1H), 7.6·7.75 (m,7H), 7.79 (s,1H) ppm. 

I 
U1 

"' I 

~ 
"° ~ 
18 

I 
~ 
0 
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EXAMPLE 51 

C2R.3S/2S.3R)-2-(2.4-Difluorophenyll:3:(4-f5-methylthlo-1.3.4-oxadiazol-2-
' 

ytlphenvll· 1 ·(1.2.4-triazol-1-yllbutan-2-ol 

c H 

A solutlon of (2R,3S/2S,3R)·2·(2,4-difluorophenyl)-3-{4-[5· 

mercapto-1,3,4-oxadiazol-2·yl]phenyl)-1 ·{1,2,4-triazol-1 ·yl)butan-2-ol 

hydrochloride (O.Sg, 1.1mmol ·see Preparation 31) in DMF (5 ml) was 

treated with sodium hydride (80% dispersion In oil, 0.07g, 2.4mmol) and 

the solution was stirred at room temperature for 0.75 hours. 

lodomethane (0.07ml, 1.1 mmol) 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 acetate (20ml) and 

water (20ml). The organic phase was dried (MgS04) 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, 96:4). Fractions containing the 

desired product were combined and evaporated under reduced 

pressure to yield a gum. Trituration of the gum with ether/hexane 
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afforded the tltle compound (0.23g, 45%) as a pale yellow solid, which 

was characterised by 1H·N.M.B. spectroscopy (300 MHz, cocy: a = 
1.14 (d,3H), 2.78 (s,3H), 3.36 (q,1H), a.as (d,1H), 4.79 (d,1H), 4.89 (s,1H), 

6.7-6.8 (m,2H), 7A8 (m,1H), 7.62 (d,2H), 7.73 (d,2H), 7.95 (s,1H), 8.01 

(s,1H). 

EXAMPLE 52 

(2R.SS/2S.38)-2-(2.4-Dlfluorophenyl)-3-(4-[5-metbylsulgbpnyl-

1.3.4-0xadlazol·2-yl)phenyl)=1 =(:1.2.4-trlazol-1-yl}butan-2-ol 

I JDeOdomperoxybell'IDie 

+ adl 

A solutlon of (2R,3Sl2S,3R)-2-(2,4-dlfluorophenyl)-3-{4-[5-

methylthio-1 ,S,4-oxadiazol-2-yl]phenyl)-1-(1,2,4-triazol-1-yt)butan-2-ol 

{0.19g, 0.4mmol-see Example 51} In dlchloromethane (Sml) was cooled 

to ·70°C and treated with a solution of m-chloroperoxybenzolc acid 

(50%, o.eg, 1.&mmol) In dlchloromethane (1 Oml). The solutlon was 

allowed to warm to room temperature and was stirred for 24 hours. 

The mixture was washed with aqueous sodium hydroxide (2M, 20ml), 

dried (MgSO.J and evaporated under reduced pressure. 
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The residue was chromatographed on silica by gradient elution 

with dlchloromethane/methanol (99:1-+90:10). Fractions containing the 

desired product were combined and evaporated under reduced 

pressure to yield a foam which was triturated with etherJhexane to give 

the title compound, (0.12g, 66%), as a cream-coloured solid, m.p. 180-

1830C. 

Analysis%: 

Found: C, 52.93; H, 3.83; N, 14.34. 

C21H11F~50..S requires: C, 53.04; H, 4.03; N, 14.73. 

EXAMPLE 53 

(2B.3SJ2S.SB)-2-(2.+Dmuorophenyl)-3·(+I3-methylsulpbonyl-

1.2.+triazoJ-1-YDPhenyl)-1-(1.2.4-triazol-1·Yl)butan-2-ol 

I DJsCbloropemxybenmic ,-
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Th e title compound was prepared from the corresponding 

methylthlo derivative (see Example 22) by a slmllar method to that of 

Example 52, and had an m.p. of 139-141°C. 

Analy.js %: 

Found: C, 53.26; H, 4.19; N, 17.49. 

C, 53.16; H, 4.25; N, 17.71. 

EXAMPLE 54 

(2R.3SJ2S.38)-2-(2.4-DlfluorophenyQ-3-(+[l-ethoxymethYl-3-

methylsulphonyl-1.2.+triazol-5-yCphenyl)-1 ·(l .2.4-trlazol·1·yl)butan-2-ol 

F 



.. 

W097/01552 PCTIEP96/02470 

-57-
The title compound was p. apared from the product of Example 

11 by a simDar method to that of Example 52. · 

Analysis%: 

Found: 

C24H28F2N80 4S requires: 

C, 53.74; H, 5.13; N, 15.72. 

C, 54.12; H, 4.02; N, 15.78. 

EXAMPLE 55 

(2A.3S/2S.3R)-2-(2,4sDlfluoropbenyl)-3-(4:[3-amino-1.2.4-oxadlazol-

5-yQphenyl)-1-(1.2.+trjazol-1-yl)butan-2-ol 

I HO..N=C<NBi>:tNalEtOH f 41. Molecular Sieves 

~BfH,~ 
I A ,;i' 11\:Jl~ 

~' 
F 
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Sodlum metal (0.3g, 13mmol) was added to a mixture of hydroxy 

guanldine hemlhydrate hemisulphate (0.869, 6.5mmol) and 4A 

molecular sieves (1.3g) in ethanol (Sml). After disappearance of all the 

sodium, (2R,3S/2S,3R)-4-[2-(2,4-dffluorophenyl)·2-hydroxy-1-(1,2,4-

b1azol-1-yl)but-3-yl]benzoic acid methyl ester (0.5g, 1.3mmol 

.. see Preparation 23(11)) was added to the mi~ure which was heated 

under reflux for 1 hour. The mixture was neutralised with glacial acetic 

acid,· diluted with water (SOml) then extracted with ethyl acetate (50ml). 

The organic extract was washed with saturated sodium carbonate 

solution (20ml), dried (MgSOJ and evaporated under reduced pressure. 

The residue was chromatographed on sillca 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 019: 

Found: C, 58.40; H, 4.48; N, 20.01. 

C, 58.24; H, 4.40; N, 20.38. 
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EXAMPLE 56 

(2B.3Sf2S.3R)=2-(2.4e-DHluorogheny0-3·(+[5-amino-1,3.4-oxadiazol-

2-yl]phenyD-1 ·(1.2,4·tdazol·1·yl}butanpl 

'R 'NnwRN'R . I "HOBT" t ,-· --·-·-,., f "DAPCD". 

A mixture of (2R,3S/2S,3R)-4-[2".'(2,4-dHluorophenyl)·2·hydroxy-1-(1,2,4-

triazol-1-yl)but-3-yl]benzolc acid (0.51g, 1.3mmol- see Preparation 32) 

1-hydroxybenzotrlazole monohydrate (11HOBT11
) (0. 18g, 1.3mmol), 

thiosemicarbazide (0.129, 1.3mmol) triethylamine (0.37ml, 2.&mmol)w 1· 

[3-dlmethylaminopropyl]-3-ethylcarbodlimlde hydrochloride (11 DAPCD"} 

(0.51 g, 2.&mmol), dimethyHormamide (8ml) and dichloromethane (25ml) 

was stirred at room temp_erature 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, 92:8). Fractions containing the 

desired product were combined and evaporated under reduced 

pressure. Trituratton with chloroform afforded the title compound as a 

colourless soltd, m.p.· 237·242°C. 
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AAalysis %: 

Found: 

C20H18F2N80 193AH20 requires: 
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C, 55.98; H, 4.24; N, 19.88. 

C, 56.39; H, 4.61; N, 19.78. 

EXAMPLE 57 

(2B.3SJ2S.3B)·2·(2.4-DHluoropheny0:3 .. (s-[2.s..dimetbylpyrrol·1 • 

yD]pyridin-2-yl)-1 ·(:1,2.4-triazol-1-yl)butan-2-ol 

n-BuLi, Diisopmpylanlne 

To a solution of dlisopropylamine (1.7ml, 12mmol) in dry THF 

(50ml) 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 treated 

with a solution of 5·(2,6-dlmethylpyrrol-1-yl)-2-ethylpyridine (2.38g, 

12mmo1 - see Preparation 33) In THF (1 Sml). The resulting 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.&g, 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 acid (10%, 70ml) and allowed to warm to room 

temperature. The mixture was diluted with water (1 OOml) and extracted 

with ethyl acetate (2 x soml). The combined organic extracts ·were 

dried (MgSOJ 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 title compound (0.5g, 10%) as 

a colourless solid, m.p.138·139°C. 

Analysis%: 

Found: C, 65.31; H, &.36; N, 16.58. 

C, 6!5.23; H, 5.48; N, 16.54. 

EXAMPLE 58 

(2R.3S/2S.3R)-2-C2,4:DHtuorophenyl)·3·(6:[1.2.+triazol-1· 

yQpyrimidin+yQ-1·(1,2,4-triazol-1-yl)butan-2-ol 

+ 
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The title compound was prepared from 4-ethyl-6-(1,2,4-triazol-1· 

yl)pyrlmidlne (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, S.99; N, 28.08. 

C, 54.27; H~ 4.05; N, 28.13. 

EXAMPLE 59 

2·(2.+DHluorophenyl)-3-(2·fluoro+(.'1.2.3-triazol-4-ylJphenyl)=1 ·(l .2.4-

triazol-1-Yl)butan·2·ol 

A solution of 2-(2,4-dlfluorophenyl)-8-(2-fluoro-4-I1iethoxymethyl-1,2,S­

triazol-5-yl]phenyl)-1 ·(1,2,4-trlazol-1-yl)-3-buten-2-01(0.2&g,O.smmol • s~ 

Preparation 52) In ethanol (20ml) was hydrogenated at SOpsi (383kPa) 

pressure over 10% palladium on charcoal (0.2g) for· 1 s hours at so0 c. 
The mixture was filtered through • Arboce1• (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 diastereoisomers were 

not separated, hence fractions containing both isomers were combined 

and evaporate~ under reduced pressure to yield the title compound as 

a colourless foam (0.042g, 18%). The product was characterised as a 

5:1 mixture of the (2R,3S/2S,SR) and (2R,3R/2S,3S) diastereomers by 

NMR. 

" 

... 
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1H-NMR (300MHz, CDCIJ:C> = 1.12(d,2.5H), 1.56(d,0.5H), 3.90(q,1H), 

3.98(d,0.8H), 4.69(d,0.2H), 4.82(s,0.8H, 4.9S(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), 7.83(s,1H), 7.98(s,1H), 

12.7(br.s,1H) ppm. 

EXAMPLE SO 

(2B.3S/2S.3R)-2-(2.+Dmuorophenyl)=3=(4-[5-metbyl-1.2.3-triazol-4-

YllPhenyl)-1-(1.2.4-triazol-1-yl)butan-2-ol 

F F 

A suspension of azidotrls(diethylamino)phosphonium bromide 

(0.52g,1.4mmol-see Tetrahedron Letters 1990 314987 for preparation) 

in dry ether (1 Oml) was treated with a solution of (2R,3S/2S,3R}-2-(2,4-

dlfluorophenyl)-3-(4-propanoylphenyl)-1-(1,2,4-triazol-1-yl)butan-2-ol 

(0.5g, 1.3mmol-see Preparation 47) In diethyl ether (1 omt). Catalytic 

quantities of potassium tert-butoxlde 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 (1\llgSO.J and evaporated under reduced 

pressure. The residue was purified by flash chromatography on slllca 

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 (O.OSg,9%) as a colourless solid, m.p. 169-171°C. 

Analysis% 

Found: C,61.71 ; H,5.13; N ,19.42 

C21H20F~,O.% Et.to requires C,61.68; H,5.14; N,19.62 

EXAMPLE 61 

(2R.3S/2S.3R)=2-(2.+Difluorophenyl)-3-(4-[l .2.3-triazol+yl]phenyQ-1-

(1.2.+trlazpl-1-yQbutan-2-ol 

The title compound was prepared from (2R,3S/2S,3R)-2-(2,4-

difluoro-phenyl)-3-(4-ethanoylphenyl)-1-(1,2,4-triazol-1-yl)butan-2-ol (see 

Preparation 48) by the method of Example 60. The product was 

characterised by 1H NMR and was identical to the product of Example 
15 (2R,3S/2S,3R form). 
1H-NMR (300MHz, CDCla): 3 = 1.18(d,3H), 3.39(q,1H),3.93{d,1H), 

4.76(s,1H), 4.82(d,1H), 6.77(m,2H), 7.50(q,1H), 7.60(d,1H), 7.73(s,1H}, 

7.SO(s,1H), 7.81(d,1H), 7.98(s,1H) ppm. 

,. 
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EXAMPLE 62 

(2R.3Sf2S.SR)·2·(2.+Difluorophenyl)-3-(4=[2-ethoxymetbyl·1.2.3:triazql-4-

yl]pbenyQ·1 ·{1 .2.+trlazol·1-yl)butan·2-ol and (2B.3S/2S.3B)·2·(2.+ 

dWuorophenyll-3-(4-{1..ethoxvmetbyl-1.2.3-triazol-4-vnphenyl)-1-(1.2.4-

triazol-1-yQbutan-2-ol 

A solution of (2R,3S/2S,3B)-2·(2,4-difluorophenyl)-3-(4-£1 ,2,3-

triazol-4-yl]phenyl)·1·(1,2,4-triazol·1·Yl)butan·2·ol (0.5g, 1.2mmol - a 
product of Example 15) in butan-2-one (40ml) was treated with 

potassium carbonate (0.35g,2.4mmo1) followed by chloromethyl ethyl 

ether (0.12ml, 1.2mmol). The mixture was stirred at room temperature 

tor 18 hours. The solvent was· removed under reduced pressure and 

the residue partitioned between water (10ml) and ethyl acetate (20ml). 

The aqueous phase was extracted with ethyl acetate (2x 20ml) and the 

combined organic layers were extracted with brine (2X 10ml), dried 

(NSzSOJ and evaporated under reduced pressure. The colourless solid 

residue was flash chromatographed on silica by gradient elution with 

hexane/isopropanol (49:1,9:1). Pure tractions containing each 
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regioisomer were combined and evaporated under reduced pressure. 

Both title com~ounds were obtained by trlturaUon with ether as 

colourless solids. The structure of each regiolsomer was assigned by 

n.O.e measurement. 

(2R,3S/2S,3R)·2·(2,4-dHluorophenyl)-3-(4-[2-ethoxymethyl·1,2,3·triazol-4-

yl]phenyl)-1-{1,2,4-triazol·1·Yl)butan-2·ol(0.17g, 80%) had a m.p. of 11a-

1200c. 

AnalySis % 

Found: C,60.80; 

C,60.78; 

H,5.48; N,18.03 

H,5.32; N,18.49 

(2R,SS/2S,3R)·2·(2,4-dHluorophenyl)-3·(4-[1 ·ethoxymethyl-1,2,3-trlazol-4-

Yl]phenyl)·1·(1,2,4-trlazol-1 ·Yl)butan-2-01 (0.097g, 17%) had a m.p. 

153-156°C. 

Analysis% 

Found: C,60.77; 

C,60~78;. 

H,5.42; 

H,5.32; 

N,18.13 

N,18.49 

EXAMPLE.83 

(2B,3S/2S,3B)-2·(2..4-Difluoropbenyl)-3·(+[1.2.S-trlazol-4-yl]ghenyl)-1-

(1.2.+triazQl.1-yJ)butan-2-ol 

. A soluUon of (2R,3SJ2S,3R)·2-(2,4-dHluorophenyl)-3-(4-[1-benzyl-1,2,3-

triazol-S-yl]phenyl)-1-(1,2,4-trlazol-1 ·yl)butan-2-ol(0.3g,0.6mmol - a 

product of Example 28} In methanol (1 uOml} 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 •Arboce1• and the 

filtrate was concentrated under reduced pre$sure. The residue was 

purified by flash chromatography on silica by gradient elution with 

dlchloromethane/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 Example 44 by 

NMR. 

Analysis% 

Found: . C,61.10; 

C,60.59; 

H,4.96; 

H,4.58; 

N,20.50 

N,21.21 

EXAMPLE 64 

2·(2,4.Difluorophenyl)-3-(4-[1.2.3-triazol-4-yl]phenyl)-1 ·(1.2.4-triazol-1 •. 

yl)butan-2-ol 

A solution of 2·(2,4-difluorophenyl}·S-(4-[1-benzyl-1,2,3-trlazol-5-

yl]phenyl)-1-(1,2,4-trlazol-1·yl)-3·buten-2-ol(0.15g,0.3mmol - see 

Preparation 43) in methanol (1 OOml) was hydrogenated at 50psi 

(333kPa) pressure over 10% palladium on charcoal (0.1 g) 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 vias ftltered through • Arboce1• and the 

filtrate was concentrated under reduced pressure. The residue was 

purified by flash chromatography on silica by gradient elution with 

dlchloromethane/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 Example 44 by 

NMR. 

Analysis% 

Found: · C,61.10; H,4.96; N,20.50 

H,4.58; N,21.21 

EXAMPLE 64 

2-(2.4·Diftuor09henyl)·3·(4-[1.2.3-triazol-4-yl]pheny1)-1-(1.2.4-triazol-1-

yl)butan-2-ol 

A solution of 2·(2,4-difluorophenyl)-3-{4-[1-benzyl-1,2,3-triazol-5· 

yl]phenyl)-1-(1,2,4-triazol-1·yl)·3-buten-2-al(0.15g,0.3mmol • see 

Preparation 43) in methanol (1 ooml) was hydrogenated at SOpsi 

(333kPa) pressure over 10% palladium on charcoal (0.1 g) for 18 hours 

at 100°c. The cooled mixture was filtered through • Arboce1• and the 

filtrate was concentrated under reduced pressure. The residue was 

purified by flash chromatography on slllca by elution with 

dichloromethane/methanol (19:1). Fractions containing the desired 
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product were combined and evaporated under reduced pressure to 

yield the title compound as a gum (0.1g,81%). The product was a 

mixtu~ _of diastereomers by NMR. 

EXAMPLE 65 

2-(2.4-Difluorophenyl)=3-(3-[1,2.3-triazo1+yl]phenyl)=1·(1.2.4-triazol-1-

yl)butan-2-ol 

H 

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: 

C20H18f 2N60 requires 
C,80.93; 

C,60.59; 

H,4.59; 

H,4.58; 

N,20.94 

N,21.21 
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EXAM PLE 66 

C2R.3Sl-2-(2.4-Difluorophenyll-1-(1 H-1.2.4-triazol-1-yn-3-£4-(1 H-1.2.3-triazol-4-

yDphenvll-2-butanol 

H 
N 

( ;N 
N" 

l 
. F (Ph 

0 • HCI 

~: l 
S03H (Ph 

(' ~ 
. N 

F 

F 

i) CRl-2-(2.4-Difluorophenyll-3-(4-iodophenyll-1-f 1 H-1.2.4-triazol-1-yll-3-

buten-2-olC +l-3-Bromocamphor-10-sulohonate. 

A solution of (+)-3-bromocamphor-10-sulphonic acid (36.3g, 0.110 moles) in 

y 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 ml). After 

suesmure SHEET (RULE 26) 
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seeding, the resulting sil.irry was granulated tor 20 hours at room 'temperature. 

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

granulating for 1 hour at low temperatute. The chirai purity was assessed as 

95% ee by chiral HPLC using a chiralcel OD (trademark) column and eluting 

with ethanol:hexane, 40:60. 

(iij (Rl-2-(2.4-Difluorophenyll-3-(4-lodophenyl)-1-(1 H-1.2.4-triazol-1-yD-3-

buten-2-ol · 

(R)-2-(2,4-Difluorophenyl)-3·(4-iodophenyl)-1-(1 H-1,2,4-triazol-1-yl)-3-buten-2-ol 

(+)-3-bromocamphor-10-sulphonate (206.Sg, 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 {S1 Oml). 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 resulting slurry was 

granulated at 5°C-for 1 hour. Filtration afforded a white solid (117.4g, 0.26. 

moles) which was characterised by 1H-NMR spectroscopy. 

1H NMR (300MHz, CDCls): S =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 

9Hz, 1H), 7.SS·(d, J = 9Hz, 2H), 7.79 (s, 1H), 7.80 {s, 1H) ppm. 

(iii) 1-Benzyl-1 H-1.2.3-triazole hydrochloride . 

1,2,3-Triazole (79g, 1.1 mole) and potassium carbonate (138g,.1 mole) were 

refluxed in acetone (530ml). A solution of benzyl bromide (171 g, 1 mole) 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 chloride (700ml) and separated. The aqueous phase was further 

extracted with methylene chloride (250ml) and the combined organic extracts 

washed with water (~~ml). The product solution was concentrated to an oil 

SUBSTITUTE SHEET (RULE 26) 
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{162g). To a stirred solution of the oil in ethyl ticetate (absrnl) W-cU; aclJed 22% 

HCVIPA (166ml, 1 mole) at a steady rate at room·temperature. The resulting 

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. 

(iv) 1-Benzv1-c1 Hl-1.2.3-triazole 

A stirred mixture of 1-benzyl-(1H)-1,2,3-triazole hydrogen chloride (SOg 0.41 

moles) in water (320ml) and ethyl 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 mQ 

and the combined organic product solutions were washed with water (160 mQ. 

The product solution· was concentrated to a volume of 195 ml and cooled to. 

room temperature. 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 (62Ag, 0.39 moles) was characterised by 
1H-NMR spectroscopy. 

1H-NMR (300 MHz, CDCl3): S = 5.55 (s, 2H), 7.25 (m, 2H), 7.35 (m, SH), 7.45 (s, 

1H), 7.70 (s, 1H) ppm. 

v) CRl-3-(4-£1-Benzvl-1 H-1.2.3-triazol-5-y11phenvn-2-(2.4-dlfluorooheny0-1-

C1 H-1.2.4-triazol-1-y0-3-buten-2-ol 

nBuU (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 keeping the 

temperature below-60°C and stirred for 30 minutes. Maintaining a 

temperature below -40° C, a solution of zinc chloride (0.5N, 77.1 ml, 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-

difluorophenyl)-3-(4-iodophenyl)-1-(1 H-1,2,4-triazol-1-yl)-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 

SUBSTfl'UTE SHEET (RULE 26) 
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cooling to room temperature the reaction was quenc.hed 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 chloride (120ml) and the aqueous phase further 
extracted wtth methylene chloride (SOmQ. The combined organic extracts were 
washed with water (2x120ml) and concentrated to give an oil (15.6g). To a 
stirred filtered solution the oil in ethyl 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) ~d recrystallised from IPA (60ml) to afford a white solid 
(7.2g, 0.01 moles). The solid was added to methylene chloride (35ml) and water 
(50ml) and basified with 40% NaOH. The mixture was stirred at room temperature 
for 15 minutes and separated. The aqueous 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 1H-NMR spectroscopy. 
1H-NMR (300MHz, CDCb). a = 4.62 (d, J = 14Hz, 1 H), 4.92 (d, J = 14Hz, 1 H}, 

5.31 (d, J = 26Hs, 2H), 5.35 (s, 1 H), 5.48 (s, 2H), 6.66 (m, 2H), 6.98 (m, 2H), 7.10 
(d, J = SHz, 2H), 7.20 (m, 3H), 7.28 (d, J = 8Hz, 2H), 7.41 (m, 1 H), 7.64 (s, 1 H), 
7.71 (s, 1H}, 7.88 (s, 1H) ppm. 

(vi) C2R.3Sl-2-(2.4-Dlfluorophenyll-1-C1 H-1.2.4-triazol-1-yD-3-[4-(1 H-1.2.3-
triazol-4-y!lphenvn-2-butanol 

(R)-3-(4-[1-Benzyl-1 H-1,2,3-triazol-5-yQphenyl)-2·(2,4-difluorophenyl)-1-(1 H-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 (19.1 g, 
0.05 moles). A sample was crystallised from ethanoVwater and characterised by 
1H NMR spectroscopy. It had an m.p. of 121°C. 
1H-NMR {300MHz, CDCJ3). ~= 1.16 (d, J =7Hz, 3H}, 3.35 (q, 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, 1 H}, 7.74 (s, 1 H), 7.80 (d, J = 8Hz, 2H}, 7.95 (s, 1 H) 
ppm. 

SUBSTITlITE SHEET (RULE 26) 
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Example67 

(2R.3Sl-2-C2.4-DW!uorophenyll-3-C 4-[1-methylpyrazol-5-yOoheny0-1-

Cl .2.4-trfazol-1-yllbutan-2-ol 

82/N./C 

l!' 

A solution of {2R)-2-(2,4-difluorophenyl)-3-(4-[1-methylpyrazol-5-
yijphenyl)-1-(1,2,4-triazol-1-yl)-S-buten-2-ol (2.0 g, 5 mmol - see Preparation 
53) in ethanol (SOml) was hydrogenated at 50 psi (333 KPa) pressure over 
5% palladium on. charcoal• (0.2 g) for 18 hours at 5C°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/diethylamine (0:95:5-+65:33:2). Fractions containing · 
the desired product were combined and evaporated under reduced pressure. 
The residue was dissolved and re-evapoi:ated from ethyl acetate (x3) then 

from ether (XS) 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, [ak=-107° (c=0.1%,CH~l2). 

Analysjs% · 

Found: C, 64.26; H, 5.13; N, 17.07. 

CmH21F~sO requires: C, 64.54; H, 5.17; N, 17.10. 
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Example68 

C2R.3Sl·2-C2.4-DifluorophenyJl-3-C4-£4-chloro-1.2.3-triazol-5-vDphenyll-1-C1.2.4-

triazol-1-yl)butan-2-ol 

I' I' 

A solution of (2R,3S)-2-(2,4-difluorophenyl)·3-( 4·[1 ,2,3-triazol-4-yl]pheny0-1-

(1,2,4-triazol-1-yl)butan-2-ol (2.0g, 5mmol - a product of Example 66) in 

dichloromethane (100ml) was treated with N-ch!orosuccinimide (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(SOml) and·saturated sodium bicarbonate (20ml). The organic layer was 

washed with brine (20ml), dried (N82S04) 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 on crystallised from 

ethanol/water to give the title compound (1.01g, 47%} as a colourless solid, m.p. 

113·115°C, [a.]: =-50° (c= 0.1%, MeOH). 

Analvsis 04 
Found: 

~H17CIF2NeO requires: 

C, 55.91; H, 3.84; N, 19.80. 

C, 55.80; H, 3.98; N, 19.51. 

.. 
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Examples 69-71 

F~ 
~ Ill Haloganating agea."!v" 
_.... \ .. 
~ ,• Solvent '11' 

Ill 

I' 

The following examples were prepared by similar methodology to example 68, with substitution of N-chlomsuccinimlde by the 
appropriate halogenating agent (in Example 71 the reaction was carried out at reflux in acetonitrile) 

25 

Example No. Halogenating Hal M.p. (0 0) 
[a.Jo 

Molecular Analysis% (e=0.1%, agent Formula (Calculated figures in MeOH). brackets) 
c H N 

69 N- Br 123-125 .. 54 C2oH11BrF2Ne 49.64 3.52 17.67 
bromosuccinlmide 01/2 H20 (49.62) (3.74) (17.36) 

70 N-iodosucclnimlde I 180-190 -41 C20H11F21N60 46.46 3.05 16.25· 
(45.99) (3.28) (16.09l 

71 Selectfluor™ * F 95-97 -62 C20H11FaNeO 56.90 3.91 20.11 
(56.74) (4.29) (19.85) 

*see page20 
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Examples 72-76 

OH CH, 

; ' N.0N-Cffa~-CH'Q"= 
'==J F I ~ 

""= Het I 

F 

The following compounds were prepared using the method of Example 1, in each case, only the major (2R,3S) enantiomer was 
Isolated. 

2!I 

Example No. Het M.p. (°C) [a Jo Molecular Formula Analysis% 
(e=0.1%, (Calculated figures· in brackets 
MeOH) 

c H N 
72 f"s 148 -38 C22H21F2NsO 65.07 5.73 16.41 

N 1/4Et20 (64.60) (5.53) (16.36) \[) 
II 

73 (ctr, - C23H23F2NsO 64.84 5.49 14.14 

~ 
(65.24) (5.47) (16.54) 

" 74 H1CyCKs - C24H25F2NsO 65.30 5.71 14.52 
(65.89) (5.76) (16.01) 

~ /J 

.. .. .. 

I ..... 
U1 
I 

= ~ 
m 

I 
~ 
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75 ye, 162-164 -11 

"\\N' .,,_J/I 
(In CH~'2) 

76 - ~ 145-147 -44 

"\\"' //N 
H-N 

77 p 85-87 -36 

\"' ,., 
N-N 

.. 

C21H20F2NeO 61.46 4.91 
0.15 EtOAc (61.24) (5.04) 

C20H1eF2N10 57.71 4.47 
(58.39) (4.65) 

C2aH2aF2N10 63.61 5.11 
(64.06) (4.76) 

.. 

19.58 
(19.84) 

23.91 
(23.83) 

20.08 
(20.11) 

I 
-..I 
0\ 
I 

~ 
~ 
Ii 

I 
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Examole 78 

C2R.3Sl-2-C2.4-Difluorophenyll-3-C4-[tetrazol-5-y1Jphenvll-1-(1.2.4-triazol-1-
vl)butan-2-ol 

A solution of (2R,3S)-2·(2,4-difluorophenyl)-3-(4-[1-benzyltetrazol5-yl]pheny0-
1-(1,2,4-triazol-1-yl) butan-2-ol (1.0g, 2mmol- product~ Example 77) in methanol 
(30ml) was hydrogenated at 1 OOpsi (666KPa) pressure over S% palladium on 
charcoal (0.2g) tor 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 ethanol with w~ter to give the title compound (0.68g, 85%) as .a colourless 

solid, m.p. 117-120°C, [a]:= -47° (c = 0.1 %, CHaOH) ... 

Analysis% 

Found: C, 56.82; H, 4.31; N, 22.84. 

C1sH11F2N.,O 1/4 H20 requires: C, 56.78; H, 4.38; N, 24.40. 

Example79 

(2R.3S/2~.3Rl-2-(2.4-Difluorophenyll-3-(5-[pyrazol-4-yllpyridin-2-yll-1-(1.2.4-

triazpl-1-yl\butan-2-ol 

I' 

.. 

' 



• 

.. 
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Solid (2R,3S/2S,3R)-2-(2,4-difluoroplienyl)-3-{5-[1-triphenylmethyl-4-

pyrazolyl]pyridin-2-yl)-1-(1,2,4-triazol-1-yl)butan-2-ol (0.6Sg, 1 mmol) was added to a 

mixture of trlfluoroacetio acid (1.Sml) and water (0.3ml) at 0°C. The solution was 

stirred at 0°C for 1 hour before quenching with saturated sodium carbonate solution 

(30ml). The mixture was extracted three times with ethyl acetate (25ml} and the 

combined organic layers were dried (Na2S04), then evaporated under reduced 

pressure. 

The residue was chromatographed on silica by gradient elution with 

dichloromethane/ methanol (100:0~95:5). Fractions containing the desired product 

wer.e 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/ethyl acetate to give the title compound (0.25g, 63o/o) as a 

colourless solid, m.p. 186-189°C 

Analysis% 

Found: C, 60.44; H, 4.1 O; N, 21.26. 

C, 60.60; H, 4.58; N, 21.20 

Example so· .. 
C2R.3S/2S.3R)-2-C2.4-Difluoropheny0-3-(5-[imidazol• 1-yllpyridin-2-yl>-1-(1.2.4-

triazol-1-yllbutan-2-ol 

Br 

'11 7!' 

An intimate mixture of (2R,3S/2S,3R)-2-{2,4-difluorophenyl)-3-{5-

bromopyridin-2-yl)-1·(1,2,4-triazol-1-yl)butan-2-ol {O.Sg, 1.2mmol), copper bronze 

(0.16g, 2.5mmol), imidazole (0.42g, 6mmol) and potassium carbonate (0.34g, 

2.Smmol) was heated with stirring to 140°0 for 2 hours. The cooled mixture was 

suspended in a mixture of dichloromethane (100 ml) and an aqueous solution of 

ethylenediaminetetraacetic acid disodium salt (5%, 1 OOml) and stirred at room 
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temperature for 1 hour. The suspension was filtered through Hyflo ™, and the layers 

were separated. Tne organic phase was washed With brine (20ml), dried (Na2S04) 

and evaporated under reduced pressure. 

The residue was chromatographed on silica by gradient elution with 

dichloromethane/ methanol (100:0-7-97:3) Fractions containing the desired product 
. . 

were combined and evaporated under reduced pressure. The crude product was 

dissolved in ether and evaporated to ~ive a the title compound (0.07g, 14%) as a 

colourless solid, m.p. 161-163°0. 
Analysis% 

Found: C, 60.52; H, 4.46; N, 21.87 

C, 60.60; H, 4.58; N, 21.20 

Examole81 

C2R.3S/2S.3Rl·2-C2.4-Difluorophenyll-3-C5-foyrazol· 1-y0oyridin-2-yll-1-(1.2.4-

triazol-1-yllbutan-2-o1 

The title compound was prepared from pyrazofe by a similar method to that of 

Example 80, as a colourles~ solid, m.p. 121-123°0 

Analvsis % 

Found: C, 59.68; H, 4.49; N, 20.82 

CaoH1aF2NeO 112 H20 requires: C, 59.63; H, 4.72; N, 20.73 

Examole82 

C2R.3S/2S.3Rl-2-C2.4-Dlfluoroohenvll-3-(5-[1-ethoxvmethvl-1.2.3-triazol-5-

yllpyridin-2-yll-1-C1.2.4-triazol-1-vllbutan-2-ol 

B: 

11' 

, 
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A solution of n-butyllithium in hexane (2.SM, 2.7ml, 6.8mmol) was added to a 

solution of 1-ethoxymethyl-1,2,3-triazole (0.86g, 6.Bmmol) 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 (O.SM, 13.7ml, 6.8mmol) then allowed to warm 

to room temperature. To this mixture was added 

tetrakis(triphenylphosphine)palladlum (0) (O.OSg, 0.1 mmol) 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 ethylenediaminetetraacetic acid 

disodium salt (5%, 50mQ and the layers were separated. The aqueous phase was 
further extracted with ethyl acetate (2 x 50ml) and the combined layers were dried 

(Na2S04) and evaporated under reduced pressure.· 

The residue was chromatographed on silica by gradient elution with 

dichloromethane/ methanol {100:0-+97.5:2:5). Fractions containing the desired 

product were combined and evaporated under reduced pressure to give the title . 

compound (0.62g, 80%) as a colourless foam. 

Analvsis% 

Found: 

C22H23F2N7'>2 requires: 

C, 58.47; H, 5.15; N, 21.33 

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,3S/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 that of 

Example82. 



2S 

Example No. Het Stereochemlst M.p. (°C) 
(a)D 

Molecular Analysis% 
(c=0.1%, ry Formula (Calculated figures in 
MeOH). brackets) 

·c H N 
y•. 

83 
II 

2R,3S/2S,3R ~); 128·130 racemlc C21l-f20F2NeC> 60.97 4.83 20.29 
II (61.46) (4.91) {20.48) 

(o.........,.... 
Characterised by 11-1 N.M.R. 

84 '\('"' 2R,3S/2S,3R OJI racemic C221-f23F2N102 
~· (see later) .J 

(o.........,.... 

85 \l) 2R,3S Gum -49 C23H24F2Ne02 60.68 5.52 17.94 
• 1/5 Ei20 (60.91) (5.58) (17.91) 

r· 
86 \\) 2R,3S Foam .;51 C20H1eF2N.,C> 58.05 4.73 23.81 

II (58.39) (4.65) {23.83) 
y•. 
B Characterised by 1H N.M.R. 

87 ~);-••h 2R,3S/2S,3R - racemic C211-f24F2NeC>S 
II lsee later) 

Example84 
1H-NMRC300 MHz, CDCla) 3 = 1.14 (d, 31-1), 1.26 (t, 31-1), 3.80 (m, 31-1), 4.15 (d, 1 H), 4.72 (d, 21-1), 5.57 (s, 21-1), 6.80 (m, 21-1), 7.06 

(s, 11-1), 7.50 (d, 1H), 7.54 (s, 11-1), 7.59(m,11-1), 7.94 (s, 11-1), 8.01{s,1H), 8.30 (dd, 1H), 9.11(d,11-1) ppm. 

Example·az 

1H·NMRC300 Ml-lz, CDCla) 8= 1.12 (d ,3H), 3.68 (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, 91-1), 

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

,,. 

~ 
~ 
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l;xamo1e·as 

C2R.3Sl2S.3R)-2-C2.4-Difluorophenvl)-3-(5-f1 .2.3~triazol-4-yllpyridin-2-yll-1-

(1.2.4-triazol-1-yllbutan-2-ol 

A solution of (2R,3S/2S,3R)-2-(2,4-difluorophenyl)-3-(5-[1-

ethoxymethyltriazol-5-yQpyridin-2-yl)-1-(1,2,4-triazol-1-yl)butan-2-ol (0.09g, 0.2mmol 

-product of Example 82) in ethanol (Sml) was diluted with water (4ml) and treated 

with concentrated hydrochloric acid (1 ml). 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 eombined extracts washed with brine (20 ml), dried (N82$04) and 

evaporated under reduced pressure. The residue was recrystallised from ethyl 

acetate to give the title eompound (O.OSg, 65%) as colourless solid, m.p. 196-197 
oc. 
Analysis% 

Found: C, 56.91; H, 4.28; N, 24.60 

C, 57.43; H, 4.31; N, 24.67 



Examples 89-90 

The following examples were prepared from the appropriate (2R,3S)· or (2R,3S/2S,3R)-2-(2.4-difluorophenyl)-3-(1 • 

ethoxymethylheterocyclyt-5-pyridin-2-yl)-1-(1,2.4-triazol-1-yl)butan-2-ol using a similar method to that of Example 88. 

F~ ltlv• ., 

Example No. 

89 

90 

.. 

I' 

Het 

~N' '? NH 
d N 

~ NH 

F, 
(o~ .. v• 

BCl/C3R50B/!f20 p .. 

X•llorCR 

Stereo M.p. (°C) 

2A,3S/2S,3R Foam 

2R,3S Foam 

.. 

25 
(a)D 

(e=0.1%, 
MeOH). 

. 
racemic 

-51 

Molecular Analysis% 
Formula (Calculated figures in 

brackets) 

c H N 
C1eH11F2N10 56.57 4.69 21.80 
1/2Et201/2 (56.88) (5.23) (21.91) 

H20 
CaoH1aF2NaO 59.32 4.65 19.94 
1/4 Et20 1/2 (59.50) (5.11) (19.82) 

H20 

• 

~ 
\0 

~ 

ii 

~ 

I 
~ 
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Example 91 

PCl'/EP96/02470 

(2R.3Sl-2-C2.4-Difluorochenyl)-3-C5-£1-methvlcvrazol-5-yllpyridin-2-yll-1-

(1.2.4-triazol-1-y0butan-2-ol and C2R.3Sl-2-(2.4-Difluorochenvll-3-CS-r1-

methylovrazol-3-yllpyridin-2-vl\-1-{1.2.4-triazof-1-vDbutan-2-of dihydrochforide 

dihydrate 

I' 

I' 

Methyl p-toluene sulphonate (0.38g, 2mmol) was added to a stirred 

suspension of (2R,3S)-2-(2,4-clifluorophenyl)-3-(pyridin-2-yl}-1-(1,2,4-triazol-1-

yl)butan-2-ol (0.4g, 1 mmol, the product of Example 90) and potassium carbonate 

· (0.56g, 4mmol) in DMF (1 Oml). The mixture was stirred for 3 days at room 

temperature then poured into water (100ml) and extracted with ethyl acetate (3X 30 

ml). The combined organic layers were washed with brine (30mij, dried (Na2S04) 

and evaporated under reduced pressure. 

The residue was chromatographed on silica by gradient elution with 

dichloromethane/ methanol (100:0-+98:2). Fractions containing the upper spot by 

tic (dichloromethane/ methanol 98:2 Rt = 0.50) were combined and evaporated 

under reduced pressure. The oily product was dissolved in ether and precipitated by 

addition of ethereal HCI. 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-

difluorophenyl)·3-(5-[1 ·methylpyrazol-3-yl]pyridin-2-yl)-1-{1,2,4-triazol-1-yQbutan-2-ol 

dihydrochloride dihydrate (0.17g, 33%) m.p. 163-167°C, [a.]:= +12.4 (c = 0.1%, 

~HsOH). 

Analvsis % 

Found: C, 49.80; H, 4.63;'N, 16.34 
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c. 50.31; H, 4.83; N, 16.76 

Fractions containing the lower spot by tic (dichloromethane/ methanol 98:2 Rr 

= 0.48) were combined and evaporated to give (2R,3S)-2-(2,4-difluorophenyl)·3·{5-

[1 ·methylpyrazol-5-yl}pyridin-2-yl)-1-(1,2,4-triazol-1-yl)butan-2-ol (0.01 Sg, 3%) as a 

colourless foam. This product was identical to the product of Example 83 by tic and 
1H-NMR spectroscopy. .. 



.) ., 

Example 92·93 

The following examples were prepared from (2R,3S)-2-(2,4-dHluorophenyl)-3-(5-rpyrazol-3-yl]-5-pyrldln-2-yl)-1-(1,2,4-triazol· 

1-yl)butan~2-ol using a similar method to that of Example 91. In each case, only the 1-substituted-3-pyrazolyl derivative was 

isolated. 

F, 
U/X2C03 If • v• 

r r IJllP 

r r 
I· 

-CO· 

Example No. RX R M.p. (°C) 25 Molecular 
[a]o 

(c=0.1%, 
Fonnula 

MeOH). 

92 CIC~N CH2CN Foam -41.5 C.Z2H1eF2N10 
1/8 Et~O 

93 BrCH2CONH2 CH2CONH2 143-144 . C22H21F2NA 
1/4 H20 

Analysis% 
(Calculated figures in 

brackets), . 

c H N 
60.37 . 4.63 22.02 

(60.77) (4.59) (22.05) 
57.62 4.80 21.72 

(57.69) (4.73) (21.41) 

°' I 

~ 
\0 

a; 
i 

i 
St 
it 
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Examole 94 

C2R.3S/2S.3Rl-2-C2.4-Difluorophenvll-3-(2-[1-methylpvrazol-5-vOpyridin .. s-y0-

1-C1.2.4-triazol·1-yl)butan-2·ol 

I' I' 

A solution of (2R,3S/2S,3R)-2-(2,4-difluorophenyl)-3-(2-

trifluoromethylsulphonyloxy-pyridin-5-yl)-1-(1,2,4-triazol-1-yl)butan-2-ol (0.3g, 

0.6mmol), (1-methyl-5-pyrazolyl)- trimethylst~nane (0.6g,2.4mmol), lithium chloride 
(0.08g, 1.Bmmol) and tetrakis(triphenyl-phosphine)palladium (O) (0.04g, 0.03mmol) 
in dioxane (15ml) was heated under a nitrogen atm.osphere for 24 hours. Water 

(20ml) was added and the solution baslfled with aqueous ·ammonia solution. The 

mixture was extracted with dichloromethane {50mt) and the organic layer dried 

(MgS04) and evaporated under reduced pressure. 

The residue was chromatographed on silica by gradient elution with 

dichloromethanel 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. 1sa-1eo0 c. 
Analysis% 

Found: C, 61.46; H, 4.91; N, 19.58 

C, 61.24; H, 5.04; N, 19.84 

• 

,. 
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Example 95 

C2R.3S/2S.3Rl-2-C2.4-Difluorophenyll-3-C5-f 1-methvlimidazol-5-yllcvridin-2-yll-

1-l1.2.4-triazol-1-vllbutan-2-ol 

r 

The title compound was prepared from (2R,3S/2S,3R)-2-(2,4-difluorophenyl)-

3-(5-[1-methyl-2-phenylthioimidazol-5-yijpyridin-2-yl)-1-(1,2,4-triazol-1-yl)butan-2-ol 

by a similar method to Example 35, as a colourless foam. 

Ana!vsis % 

Found: 

~1H20F2NsO. H20 requires: 

C, 58.87; H, 5.18; N, 19.61 

C, 58.87; J:I, 4.85; N, 19.28 

Example96 

C2R.3Sl-2-{2.4-Dif!uorophenyll-3-C4-[3-rnercapto-4-methyl-1.2.4-triazol-5-

vn0henyll-1-(1.2.4-triazol-1-yl)butan·2-ol 

F ., 
A solution of N-methyl-4-{2-[2.4-dlfluorophenyl]-2-hydroxy-1-[1,2,4-triazol-1-

yl]but-S-yl}benzoylthiosemicarbazide (2.1 g, 4.Smmol) in ethanol (50ml) was heated 

under reflux 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 (1 OOml) and water (50ml). The aqueous layer 

was further extracted with ethyl acetate (3X50ml) and the organic extracts combined, 

washed with brine (50ml), dried (Na2S04) and evaporated under reduced pressure. 



W097/01552 
-89-

Th e residue was chrcmatographed on sDlca by gradient elution with ethyl 

acetate/hexane (1 :1-+3:2). Fractions containing the desired product were combined 

and evaporated under reduced _pressure. The crude product was triturated in ether 
to give the title compound (0.66g, 33%) ~a colourless solid, m.p. 131-134°0, 

[a]~= -38° (c = 0.1 %, CHsOH). 

1H-NMR (300 MHz. CCCL..,) 8 = 1.2 (d, 3H), 3.5 (q, 1 H), s.a (d, 1 H), 4.8 (d, 1 H), 4.95 

(d, 1H),6.80 (m, 2H), 7.50 (m, 1 H), 7.6 (d, 2H), 7.7 (d, 2H), 7.75 (s, 1 H), 7.B (s, 1H), 

11.0(br.s, 1 H) ppm. 

Example97 

C2R.SSl-2-C2.4-DifluorcchenvD-3-C 4-[4-methyl-1.2.4-triazol-3-yTiohenvD-1-

C1.2.4-triazol-1-yllbutan-2-ol 

c:BsC02B 

A solution of {2R,3S)·2·(2,4-difluorcphenyl)-S-(4-I3-mercapto-4-methyl-1,2,4-
triazol-5-yl]phenyl)-1-(1,2,4-triazol-1-yl)butan-2-ol (0.6g, 1.4mmol) in acetic acid 

(10ml) was heated under reflux and treated with aqueous hydrogen peroxide (30%, · 

0.5ml, Smmol) dropwise. After a further 0.5 hour at reflux, 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 

(20ml). The organic phase was washed with brine (20ml), dried (Na2S04) and 

evaporated under reduced pressure. 

The residue was chromatographed on silica by elution with 

dichloromethane/methanol (96:4). 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 

colourless solid, m.p. 118-120°0, [a]:= -48° (c = 0.1%,CHaOH). 
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Analysis% 

Found: 

-90-

c, 60.14; H, 5.05; N, 20.00 

C21H20F2NeO. 1/2H20 requires: C, 60.60; H, 4.90; N, 20.10 

Examole98 

PCT/EP96/02470 

'· C2B.3Sl-2-C2.4-Difluorochenyll-3-C 4-[3-methylcvrazof-4-yllphenvll-1-(1.2.4-

triazol-1-yllbutan-2-ol 

Fi\ 
_m_s ___ •v• 

J' 

A solution of potassium hydroxide (0.26g, 4.6mmol) in water (2.Sml) was 
add~d to a solution of (2R,3S)-2-(2,4-difluorophenyl)-3-(4-[3-methyl-S­

trimethylsilyfpyrazol-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 reflux for 4 hours. The cooled 

mixture\vas 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 combined org~ic layers were washed 

with brine (20ml), dried(Na2S04) and evaporated under reduced pressure. 

The residue was chromatographed on silica by gradient elution with 

dichloromethane/ methanol (100:0~96:4). Fractions containing the desired product 

were combined and evaporated under reduced pressure. The crude product was 

recrystallised from ethyl acetate/hexane to give the titl_e compound (0.11g, 56%) as a 

colourless solid, [a.]:= -50° (c = 0.1 %,CH30H). 

Analysis% 

Found: C, 64.2; H, 4.9; N, 16.7 

C, 64.5; H, 5.2; N, 17.1 
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Eximple99 

C2R.3S/2S.3R>-2-C2.4-Difluoroohenyl'> ·3-CS-£1 .2.3.-triazol-2-vnoyridin-2-yl)-1-

(1.2.4-triazol-1-yl)butan-2-ol 

A solution of 2-(1-bromoethyl)-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 {Sml) under a nitrogen atmosphere. Iodine {0.38g, 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%, 1 Oml) w~s 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 separated. The organic phase was washed with brine 

(3X30ml), dried (N94S04) and evaporated under reduced pressure. 

The residue was chromatographed on silica by gradient elution with 

dichloromethane/ methanol (100:~8:2). 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 (O.OSg, 1.Smmol). After 1 hour, the solvent was removed under 

reduced pressure and the residue partitioned between ethyl acetate (20ml) and 

saturated sodium carbonate solution {SOml). The aqueous phase was extracted with 

ethyl acetate (2X20ml) and the combined organic layers were washed with brine 

(20ml), dried(Na2S04) and evaporated under reduced pressure. 

The residue was chromatographed on ·smca by gradient elution with 

dichloromethane/ methanol (100:0...+99:1 ). Fractions containing the desired product 

.~ 
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were combined and evaporated under reduced pressure. The crude product was 
1riturated with ether t~ give the title compound (0.12g, 10%) as a colourless solid, 
m.p. 170-171°C. 

Analysis o/o 

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

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-f2.4-Dlfluorophenyl)..3-(4-r1.2.3-trlazol-2-yllphenyn-1-C1.2.4-

trfazol-1-yll-3·buten-2-ol and 2-(2,4-dlfluorop h enyll-3-(4-[1 .2.3-trlazol-1 • 

yllphenyll-1-(1.2.4-trlazol-1-yll-3-butan-2-ol 

N 
N~'N-
l_f 

and 

N 
~··,~-

1.:::::.N 

N 
N~ 'NH + ,_, 
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An intimate mixture of 2-(2,4-dlfluorophenyl)-3-(4-iodophenyl)-1· 

(1,2,4-triazol-1-yl)-3-buten-2-ol (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 

ethylenedlaminetetraacetic acid disodium salt (1 Og, 26.Bmmol) in water 

(100ml). The suspension was baslfied with saturated sodium carbonate 

solution and was extracted with dlchloromethane. The organic phase 

was dried (MgSO.J and evaporated under reduced pressure. The 

residue was chromatographed on sllica 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, 24o/o) as a colourless foam, which was 

characterised by 1H-N.M.R. spectroscopy (300MHz, CDCIJ: 

a= 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 

acetate/hexane, m.p. 172-173°C. 

Analysis%: 

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

c;Jl1.fzN50 requires:<:, 60.91; H, 4.09; N, 21.31. 

'H-N.M.R. (3DOMHz. CDCl3l: 6 = 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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PREPARA TIONS 2-7 

Het-B/Cu >5 N~N 
T<CO I NI --,, 3 

The following compounds were prepared similarly to the method 

of Preparation 1 using the appropriate heterocycle in place of 1,2,3-

triazole. 

Bet 

,.. 

,. 



~ 
\0 

~ 

Prep m.p. Analysis% Molecular . 
1H-N.M.R. (300MHz) m 

No. Het (°C) (Theoretical In formula S[ppm] 
brackets) 

c H N 

2 
'N~N 

204-205 63.98 4.31 17.79 C2tH11F2N10 
(64.12 4.36 17.80) 

1-1 

3 011 C21H11F2NsO 4.62(d,1H), 4.96 (d,1H), 

'r,NJ 6.18 (brs,1H), 5.31 (s,2H), 
6.48 (m,1H), 8.73 (m,2H), 
7.39 (d,2H), 7.48 (m,1H), 
7.61 (d,2H), 7.72 (d,1H), 

.. F 

ft 

7.80 (s,1H)", 7.83 (s,1H), 
7.92 (d,1H). 

4 

•'fNjN~ 
011 C21H18F2N80 3.81 (brs;2H), 4.61 (d, 1H), 

4.95 (d, 1 H), 5.30 (s,2H), 
6.64-6.80 (m,2H), 7 .25 
(m, 1 H), 7.30 (d,2H), 7.44 
(d,2H), 7.45 (m,1H), 7.65 
(d,1H), 7.80 (s,1H), 7.81 
(s,1H). 

~ 
~ 

§ 



~ 
\0 

Prep m.p. Analysts% Molecular 1H-N.M.R. (300MHz) 
No. Het (oC) (Theoretical in formula 8[ppmJ 

~ 

i 
brackets) 

c H N 

5 Oil CuH 111F2N10' 2.38 (s13H)1 4.61 (d, 1 H)1 

!3 4.98 (d, 1 H), 5.28 (s, 1 H), ' 
6.30 (d,2H), 6.70-6.80 

'°'N ~N 
(m,2H), 7 .oo (m,2H), 7 .21 
(d,2H), 7.40 (d,2H), 7.46 

I I (m,1H), 7.80 (s,1H), 7.82 
(s,1 H). 

6 Oil C2,H,1F2N,OS 2.63 (s,3H), 4.60 (d, 1 H), 

'N,..Ny~ 
4.97 (d,1H), 6.24 {s,1H), 
S.30 (d,2H), 6.70-6.80 
(m,2H), 7.41 (d,2H), 7.45 f_N. (m,1H), 7.54 (d,2H), 7.80. ,, 
(d,2H), 8.43 (s, 1H). I' 

I 

!S 
I 

7 108~111 63.70 4.91 . 16.36 C22H"F2~10 

'N~N 
(63.45 4.81 16.81) .~H20 

1=\~ I 
§ 

L 
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PREPARATION 8 

3-C4-f3-Acetamidopvrazol-1-yllpheny11-2-(2.4-difluorophenyn-1-

(1.2.4-triazot-1-yll-3-buten-2-ol 

The product of Preparation 4 (0.7g, 1.7mmol) was dissolved in 

dic;hloromethane (15ml) then treated with triethylamine (0 .. 25ml, 

1.Bmmol) followed by acetyl chloride (0.13ml, 1.8mmol). The mixture 

was stirred at room temperature for 18 hours, diluted with 

dichloromethane (50ml) then washed twice with water (20ml). The 

organic phase was dried (MgSO.c) then evaporated under reduced 

pressure to give the title compound (0.7g, 91%), which was 

characterised by 1H-N.M.R. spectroscopy. 

tH-N.M.R. (300MHz, CDCl:J: a= 2.18 ('l,3H), 4.63 (d,1H), 4.95 (d,1H), 5.29 . 
I 

(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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PREPARA TION 9 

3-f4-C3-Methylsulphonamidopyrazol-1-yllphenyll-2-f2.4-

dlfluorophenyll-1-(1.2.4-triazol-1-vll-3-buten-2-ol 

The title compound was prepared by the method of Preparation 8 

using methanesulphonyl chloride in place of acetyl chloride. The 

crude product was trlturated with ether to give the title compound, m.p. 

130-140°C, which was characterised by 1H-N.M.R. 
1H-N.M.R. (300MHz, CDCIJ: a= 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-C2.4-Difluorophenyll-3-C4-C3-{3-methylureidol-pyrazol-1-

yllphenyll-1-f 1.2.4·triazol-1-yll-3-buten-2-ol 

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 (MgSO.J 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 g_ive the title compound (0.36g1 
45%), . I 

Analysis%: 

Found: C, 58.12; H, 4.57; N, 20.49; 
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PREPARATION 11 

2-C2.4-Dlfluo.rophenyll-3:(4-l1 H-1.2.3-triazol-4·yllphenyll-1-C1.2,4-triazol-1-

yll-3-buten-2-ol 

i KOH 

(i) A mixture of 2-(214-dlfluorophenyl)-3-(4-iodophenyl)-1-(1,2,4-

triazol-1-yl)·3-buten-2-ol (7.0g, 15.5mmol - see Preparation 20), . . 

trimethylsilylacetylene (2.6ml, 18.Smmol), cuprous Iodide 

(0.015g, 0.15mmol), bls(trlphenylphosphine) palladium (II) 

dichloride (0.21g, 0.3mmol) and triethylamlne (BOml) 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 dichtoromethane (200ml) 

and a solution of ethylenediaminetetraacetic acid (2g) in water 



.. 
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(100ml). The organic phase was dried (MgS04) 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-

[trimethylsllylethynyl]phenyl)-1-(1,2,~riazol-1-yl)-3-buten-2-ol 

(6Ag, 98%) as a yellow foam which was characterised by 1H­

N.M.R. spectroscopy, (300MHz, COCIJ: B = 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) ppm. 

(ii) The product from part (i) was dissolved in a mixture·of 

aqueous potassium hydroxide (1M, 15ml) and methanol (30ml) 

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

evaporated under reduced pressure and the residue was 

partitioned between dichloromethane (100ml) and water (60inl). 

The organic phase was dried (MgSO.s) and evaporated under 

reduced pres$ure. 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-difluorophenyl)-3-(4-

ethynylphenyl)-1-(1,2,4-trlazol-1-yl)-3-buten-2-ol (4.8g, 93%) as a 

yellow foam which was characterised by 'H-N.M.R. 

spectroscopy (300MHz, COCl3): S = 3.08 (s,1H), 4.68 (d,,1H), 4.92 

(d,1H), 5.19 (brs,1H), 5.29 (s,1H)1 6.60-6.80 (m,2H), 7.24 (d,2H), 

7.39 (d,2H), 7.41 (m,1H)1 7.80 (s,1H), 7.82 (s,1H) ppm • 
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(iii) A sample of the product of part (il) (2.5g, 7m~ol) and 

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

hours, additional azidotrimethyl sllane (3 x 5ml) being added at 

6 hourly intervals. Excess azidotrimethylsilane was then 

removed under reduced pressure. The residue was dissolved 

In dichloromethane (50ml); the resulting solution was washed 

with water (3 x 20ml), dried (MgSOJ and evaporated under 

reduced pressure. The crude pro.duct (2.5g) was purified by 

chromatography on silica by gradient elution with 

dichloromethanel 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 1H-N.M.R. 

spectroscopy (300MH~, CDCIJ: 5 = 4.62 (d,1H), 4.96 (d,1H), 5.30 

(s,1H), 6.32 {d,2H), 6.70-6.80 (m,2ff), 7.38 (d_,2H), 7.46 (m,1H), 

7.72 (d,2H), 7.80 (s,1H), 7.83 (s,1H), 7.94 (s,1H) ppm. 

. . PREPARATION 12 

2-f2.4-Difluorophenyll-3:14-T1-ethoxymethvl-1.2.4-triazol-5-

yllphenyll-1-C1.2.4-triazol-1-yll-3-buten-2-ol 

F 

~ 11 
N-N 

( 
O..._..,Clf:s 
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A solution of 1-ethoxymethyl-1,2,4-trlazole (0.7991 8.2mmol - see 

Preparation 27) in tetrahydrofuran (THF) {8ml} was stirred under a 

nitrogen atmosphere at -70°C before treatment with a solution of n­

butyllithlum In hexane (2.6M, 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)palladium (0) (0.06g, 0.05mmol) and 2-(2,4-

dlftuorophenyl)-3-(4-lodophenyl)-1-(1,2,4-triazol-1-yl)-3-buten-2-of (0.7g, 

1.5mmol - see. Preparation 20) and the mixture was heated under reflux 

for 4 hours. After being cooled, a suspension of 

ethylenedlaminetetraacetic acid disodium salt (10g, 27mmol} was 

added, the mixture was adjusted to pH8 with saturated sodium · 

carbonate solution and extracted with dichloromethane (2 x 100ml). 

The combined extracts were dried (MgSO.J and evaporated under 

reduced pressure. The residue was chromatograpbed on silica by 

gradient elution with dichloromethane/methanol (98:2, 97:3, 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 {0.56g, 78%) as a colourless solid, m.p. 160-

1620C. 

Analysis%: 

Found: 

C23H22F 2N80 2 requires: 

C, 61.43; H, 4.82; N, 18.71. 

. C,61A5;H,~90;N,18A~ 
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PREPARATIONS 13 .. 18 

The following intermediates were prepared using the method of 

Preparation 12 from the appropriate 1-methyl or 1-ethoxymethylheterocycle 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. 

·-

.. 



Prep m.p. 
No. Het {°C) 

13 f83 248-250 

N 'f_) 
-

14 Sar, -
Cl.ar, 

15A . (O~CH3 
153-155 

'Ll 
(R,SJ form 

158 r·cu, 133·13& 

LN ~ . 

(R) .f<?rm 

Analysis% 
(Theoretlcal In brackets) 
c .H N 

64.33 4.77 16.81 
(64.14 4.77 17.00) 

56.85 4.86 16.47 
(56.80 4.97 18.58) 

60.86 4.71 18.&& 
(61,05 4.90 18.SBJ 

61.22 4.84 18.37 
(61.06 4.90 18.68) 

Molecular 
formula 

CaH11F 1N10 
.YcH20 

C14H24F 2N10 2S 
.%H10 

C21H22F 1N,01 

C:nHnF ,_N.o •. 

Optlcal rotation (where 
refevant) 

' 

[a.]25 = • 440 
D --

. 

I ..... 
0 
0\ 
I 

~ 
~ 
m 

I 
~ 



Prep m.p. 
No. Het (°C) 

15C (OCH2CH3 
133-136 

'L w 
(S) roNn 

16 
(OCH2Cl~ 

149·160 

N 

r~ 
17 121·124 

'CN..............,00-ICH I 1 3 
N 

18 Foam 
(OCH1C~ 

'L'r8--0 

Analysis% 
(Theoretical In brackets} 
c H N 

81.06 4.86 18.88 
(61.06 4.90 18.68) 

64.16 4.96 16.66 
(63.86 6.14 16.61) 

63.70 6.04 15.39 
(63.85 6.14 15.61). 

64.15 4.79 12.16 
(64.38 4.86 12.61) 

Molecular Optical rotation (where 
formula relevant) 

C21H22F2N10 2 [a]2& = + 470 
D 

C2-1H23F2N,02 

C24HnF 2N,o·a 

C30H27F2N,02S 

' 

I -e 
I 

~ 
\0 

~ 
Ii 

I 
~ 



WO !>7/01552 

-108-
PREPARATION 19 

2-C2.4-Difluorophen.yU-3-(4-formamfdophenyll-1-(1,2.4·triazol-1-

yl)butan-2-oJ 

F 

CHO 

(i) 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 carbonate (6.0g, 43mmol) was heated, with stirring, 

to 140°(: for 2 hours. The mixture was cooled to 1oo•c and 

treated with a suspension of ethylenediaminetetracetic acid 

dfsodlum salt (25g, 6.7mmol) in water (250ml). After further 

cooling to room temperature, the mixture w~s extracted with 

dichloromethane (2 x 200ml). The combined organic extra~ 
. I 

were dried (MgSO.J and evaporated unc;fer reduced pressure to 

give 2-(2,4-difluorophenyl)-3-(4-formamldophenyl)-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 (150ml) 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 

2-C2.4-Difluorophenyll-3-(4-iodophenyll-1-C1.2.4-triazol-1·vll·3· 

buten-2-ol 
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(i) 2-C2.4-Difhiorophenyll-1-(4-iodopbenvllethanone 

2,4-DifluorobenzyJ bromide (23.7ml, 0.114mol) was added 

dropwise to a stirred mixture of magnesium turnings (8.1g, 

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 

O,N-dimethyl-4-lodobenzenehydroxamlc 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 between saturated aqueous ammonium 

chloride and ethyl acetate, and the organic solution was 

separated, dried (MgSO.J and .concentrated under reduced 

pressure, to give the title compound as a white solid, 38.71g 

(69%), which was characterised by 1H•N .. M.R. spectroscopy. 
1H-N.M.R. (300MHz, CDCl3): ·S = 4.23 (s,2H), 8~83 (m22H), 7.17 (dt, 

J=7 and 8.5Hz, 1H), 7.72 (d, J=9Hz, 2H), 7.84 (d, J=9Hz, 2H) 

ppm. 

(ii) 2-(2,4-Difluorophenyll-1-f 4-iodoph enyllpro p-2-enon e 

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 

ao•c. After the end of the addition, the mixture was stirred at 

room temperature for 35 minutes, and then iced wat~r was 

added to hydrolyse the excess acetic anhydride. After a furtryer 

30 minutes, the product was extracted into ethyl acetate, and 

the extracts were washed with dilute hydrochloric acid, 
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saturated aqueous sodium bicarbonate, dried (MgSO.J, and 

concentrated under reduced pressure, to give the title 

compound as a white solid (17.03g, 93%), which was 

characterised by 1H-N.M.R. spectroscopy. 
1H-N.M.R. (300"'1Hz, CDCI.,): a = 5.90 (s, 1 H), 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 

"9Hz, 1H), 7.59 (d, J=9Hz, 2H), 7.83 (d, J=9Hz, 2H) ppm~ 

(iii) 2-(2.4-Difluorophenyll-2-<4-iodobenzoyl)oxlrane 

Benzyltrimethylammonium 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.smmol) and t-butylhydroperoxide (36.6ml, 3M in 

trimethylpentane, 109mmol) In toluene (550ml) at room 

temperature. After 2_ hours, the mixture was washed with water 

(2 x 500ml), dried (MgSOJ and concentrated under reduced 

pressure to give the title compound as a white solid (37.46g, 

96%), which was characterised by 1H-N.M.R. spectroscopy. 
1H-N.M.R. (300MHz, CDCI.,): 5 = 3.22 (d, J=5H, 1 H). 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 9Hz, 1H), 7.70 (d, J=9Hz, 2H), 7.77 (d, 

J=9Hz, 2H) ppm. 

(Iv) 2-(2.4-Difluorophenyll-2-£1-C 4-iodop h enyllethenylloxirane 

n-Bufylllthium (SOml, 2.SM in hexane, 125mmol) was added 

dropwise over 10 minutes to a stirred suspension of 

methyltriphenylphosphonlum bromide (45.0g, 126mmof) 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) IJ'.I 

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 boiflng hexane (3 

x 500ml), 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 

cor:npound as a yellow oil (34.3g, 92%), which was 

characterised by. 1H-N.M.R. spectroscopy. 
1H-N.M.R. (300MHz, CDCIJ: 6 = 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. 

(v) 2·C2.4-Difluorophenvll-3-C4-iodophenyll-1-C1.2.4-triazol-1-yll-3-

buten-2-ol 

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, 

cooled, and the solvent removed under reduced pressure. The . 

residue was partitioned between ether (800ml) and water (2 x 

600ml}. The organic solution was dried (MgSOJ, filtered, and 

silica gel (60-20Qµ, 75g) was added. The etherwas removed 

under reduced pressure and the residual solid was applied to 

the top of a silJca gel column (40-&0p, 300g) and the product 

was eluted using hexane and increasing amounts of et~yl 

acetate (0-75%). The product was obtained as a white foam, 

(23.8g, 61%), which was characterised by 1H-N.M.R. 

spectroscopy. 
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1H-N.M.R. {300MHz, CDCla): 6 = 4.55 (d, J=15Hz, 1H), 4.90 (d, 

J=15Hz, 1H), 5.16 (s,1H), 5.26 (s,2H), 6.70 (m,2H), 7.03 (d, J=9Hz, 

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 elution with 

hexane/ethanol (95:5). Fractions containing each single 

enantiomer were combined and evaporated under reduced 

pressure, the residues were each chromatographed on silica by 

elution with dfchloromethane/methanol (95:5), then triturated 

with ether. 

·Peak 1 (assigned as 2S stereochemistry) had m.p. 110-111°C 
[a.]25 = +41°. 

D 

Peak 2 (assigned as ~R stereochemlstry) had m.p. 111·112°C 
[aJ25 = -49°. 

D 

Analyti.cal hplc indicated > 99o/o ee for each enantiomer. 

The (-) enantlomer had an analysis % as follows:-

Found: C, 47.52; H, 2.97; N, 9.09; 

C18H«FJNaO requires: C, 47.70; ff, 3.11; N, 9.27. 

The(+} enanttomer had an analysis% as follows: 

Found: C, 47.88; H, 3.02; N, 9.29; 

C18H,.FJN30 requires: C, 47.70; H, 3.11; N, 9.27. 
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PREPARATION !1 
2-(2.4-Dtfluorophenyll-1-C1.2.4-triazol-1-vll-3-T4-C1.2.4-triazol-1-

yllpheny11-3-buten-2-ol 

(i) 2-f 2.4-Difluorophenyl)-1-F4·(1.2.4-triazol-1-yllphenyll-1-ethan one 

A mixture of 2-(2,4-dlfluorophenyl)-1-(4-fluorophenyl)-1-

ethanone (5.0g, 20mmol ·see EP-A-0069442), sodium 1,2,4-

trlazole {2.18g, 24mmol) and N,N-dimethylacetamide (100ml) 

was stirred at 1oo•c for 18 hours. The mixture was diluted with 

xylene (300ml) 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 (MgS04) and 
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concentrated under reduced pressure. Purification by flash 

chromatography (eluting with ethyl acetate:dlchloromethane 

1:1) gave a white solid (1.0og, 18%), which was characterised 

by 1H-N.M.R. spectroscopy. 
1H-N.M.R. (300MHz, CDCIJ: & = 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. 

(ii) 2:(2.4-Difluorophenyll-1-14-<1.2.4-triazol-1-yllphenyllprop-2-

en one 

By the method of Preparation 20(li), 2-(2,4-difluorophenyl)-1-[4-

(1,2,4-trlazol-1-yl)phenyQethan-1-one (1.05g, 3.51mmol) was 

converted Into 2-(2,4-difluorophenyl)-1-[4-(1,2,4-triazol-1-

yl)phenyl]pro p~2-enone (1.~g, 92%), as a yellow solid, which 

was characterised by 1H-N.M.R. spectroscopy. 
1H-N.M.R.·(300MHz, CDCIJ: 8 = 5.93 (s,1H), 6.16 (s,1H), 6.81 · 

(m,1H), 6.93 (dt, J=2 and BHz, 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. 

(iii) 2-(2,4-Difluoroph enyll-2-r+<1.2.4--triazol-1-yllbenzoynoxirarie 

By the method of Preparat1on 20{iil), 2·(2,4--difluorophenyl)-1-I4-

(1,2,4-triazol-1-yl)-phenyl]prop-2-enone (1.04g, 3.34mmol) was 

converted into 2-(2,4-difluorophenyl)-2-[4-{1,2,4-triazol-1-

yl)benzoyl]oxlrane (1.01g, 92%), as a white solid, which was 

characterjsed by 1H-N.M.R. spectroscopy. 
1H-N.M.R. (300MHz, COCl8): S = 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. 

" 



• 

W0'7/01552 

(iv) 

PCTJJ.P96/02470 

-116-
2-(2.4-Difluorophenyll-2-£1:{4-(1.2.4-trtazol-1-

yllphenyllethenylloxirane 

By the method of Preparation 20(1v}, 2-(2,4-difluorophenyl)-2-[4-

(1,2,4-triazol-1-yl)-benzoyl]oxirane (1.00g, 3.0Smmol) was 

converted Into 2-(2,4-dlfluorophenyl)-2-[1-{ 4-(1,2,4-triazol-1-

yl)phenyl}ethenyl]oxirane (570mg, 57%), as a solid, after 

purification by flash chromatography (hexane:ethyl acetate 

60:40), which was .characterised by 1H-N.M.R. spectroscopy. 
1H-N.M.R. (300MHz, CDCl:J: S = 3.19 (s,2H), 5.~2 (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. 

(v) 2-(2.4-Difluorophenyll-1-(1 .2.4-triazol-1-yll-3-£4-(1.2.4-trlazol-1-

yl)phenyll-3-buten-2-ol 

By the method of Preparation 20(v), 2·(2,4-dlfluorophenyJ)-2·[1· 

{4-(1,2,4-triazol-1-yl)phenyl}ethenyl]oxirane (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-trlazol-1-yl)phenyl]-3-buten-2-ol (620mg, 89%), as a solld, 

which was characterised by 1H-N.M.R. spectroscopy. 
1H-N.M.R. (300MHz, CDCl3): 5 = 4.62 (d, J=13Hz, 1H), 4.97 (d, 

J=13Hz, 1H), 5.32 (m,3H), 6.74 (m,2H), 7.43 {d, J=9Hz, 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, 1 H) ppm • 
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PREPARATION 22 

2-(2.4-Difluorophenyl)·1 ·(1.2.4-trlazol-1-yl)-3-£2-C1.2.4-triazol-

1-yl)pyridin-5-yQ-3-buten-2·ol 

p 
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0.N-Dimethyl-2-chloropyridlne-5-hydroxamic acid 

A suspension of 6-chloronicotinic acid (BOg, 0.5mol) In thionyl 

chloride (400ml) was heated under reflux for 3 hours to give a 

yellow solution. The mixture was concentrated under reduced 

pressure, the residue was dissolved in dichloromethane 

(600ml) and treated with N,0-dimethylhydroxylamine 

hydrochloride (56.5g, 0.58mol). The suspension was cooled in 
ice then treated dropwise with triethylamine f220ml, 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 
1H-N.M.R. spectroscopy. 

· 'H-N.M.R. (CDCIJ: 5 = 3.38(s), 3.56(s), 7.18(d), 8.00(dd), 8.78(d).· 
(II) 1-(2-Chloropyridin-6-yll-2-(2,4-difluorophenyllethanone 

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

above by a similar method to that described in Preparation 
20(1), m.p. 93-95°C. 

Analysis %:-

Found: C, 58.01; H. 2.99; N, 5.17; 

C13H8CIF2 NO requires: C, 58.33; H, 3.01; N, 5.23. 

(iii) 2:(2.4-Diflu orophenyll-1-C2-C1 .2.4-triazol~1-yllpyridln-5-yl 

ethanone 

A mixture of the product of part (JI) (1.06g, 4mmol), potassium 

carbonate (0.54g, 4mmol) and 1,2,4-triazole (0.34g, 5mmol) In 

DMF (1 Oml) was heated to 70°C for 4 ho·urs. The mixture wa~ 

' cooled and partitioned between ethyl acetate (50ml} and water 
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(SOml). The organic extract was washed with water (60ml), 

dried (MgS04) and concentrated under reduced pressure. 

Trlturation 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; 

C15H,0FzN,O requires: C, 60.00; H, 3.36; N, 18.66. 

(iv) d!·<2.4-Difluorophenyll-1-C2-C1.2.4-triazol~1-yllpyridin-5-y1Jprop-2-

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, 17.76·; 

C,Jl,0F2 N,O requires: C, 61.54; H, 3.23; N, ·17.94. 

(V) 2·<2.4-Difluorophenyll-2-T2-C1.2.4-trfazol-1-yllpyridin·5-

carbonvnoxirane 

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

by a similar method to that described In Preparation 20(ili) as a 

yellow solid (3.1g, 96%), m.p. 122-124°C. 

Analysis %:-

Found: C, 58.86; H, 2.94; N, 16.92; 

C,Ji,0F2N40 2 requires: C, 58.54; H, 3.07; N, 17.07. 

(vi) 2;2.4-Diff uorophenyll-2-£1-12-(1.2.4-triazol-1-yl\pyridin-5-

yllethenynoxirane 

The title compound was prepared from the product of part {v) 

by a similar method to that described in Preparation 20(1v) as a 

colourless solid (2.Sg, 86%), m.p. 120-122°c. 

Analysis % :-

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

C, 62.58; H, 3.71; N, 17.17. 



·' 

WO '7/01552 PCTIEP96/02470 

-120-
(vii) 2:{2.4-Difluorophenyll-1-(1,2.4-trlazol-1-yll-3-C2-C1.2.4-triazol-1-

yllpyridin-5-yl1-3·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. 153-156°C. 

Agalysls %:-

. Found: C, 58.11; H, 3.46; N, 24.42; 

c .. 9H15F2N70 requires: C, 57.72; H,. 3.82; N, 24.80. 

PREPARATION 23 

12R,3S/2S,3Rl-4-J2-f2.4-Difluorophenyll-2-hydroxy-1-C1.2.4-

triazol-1-yllbut-3-yllbenzoylhyd razide 

~N~nn ~- 9fffi8'.,_n 1=-1 -"'2 I CO/MeOH N-- '7~~_: ~ -N ·qF ~ I Ph P/Pd(OAc) .. ~ J N ¢rF I ~ · 
. -·"3 .. .,.. I COOMe 

~ ~ 

F F 
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(i) 4-r2-<2.4-Difluorophenyll-2-hydroxy•1-(1,2.4-trlazol-1-vll·3-buten-

3-yllbenzolc acid methyl ester 

A mixture of 2-(2,4-dffluorophenyl)-3-(4-lodophenyJ)-1-(1,2,4-

triazol-1-yl)-3-buten-2-ol (2.0g, 4.4mmol - see Preparation 20), 

palJadlum 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 

monoxide for 4 hours, then partitioned between 

dichloromethane (50ml) and water (20ml). The organic phase 

was dried (MgSO,J 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-dlfluorophenyl)·2-hydroxy-1-(1,2,4-triazol-1-yl)·3-buten-

3-yl]benzolc acid.methyl ester (1.7g, 99%) as a foam. Th1s 

intermediate ~s characterised by 1H-N.M.R. spectroscopy. 
1H-N.M.R. (300MHz, CDCIJ: B ~ 3.90 (s,3H), 4.59 (d, 1H), 4.92 

(d,1H), 5.25 (s,1H), 5.31 (s,1H), 5.36 (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. 

(ii) (2R,3S/2S.3Rl-4-[2-f2.4-D1fluorophenyll-2-hydroxy-1-(1 .2!4-

triazol-1-yllbut-3-yllbenzoic 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; 

C:mH19F2N30 3 requires: C, 62.01; H, 4.94; N, 10.85. 
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(iii) C2R.3S/2S.3Rl-4-C2-(2.4-Difluoroph enyll-2-hydroxy-1-(1.2.4-

trlazol-1-yllbut-3-yDbenzoylhydrazide 

A solution of the product from part (ii) (O.Sg, 1.3mmol) in 

methanol (&ml) was treated with hydrazine hydrate (0.25ml, 

Smmol). 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 1H-N.M.R. spectroscopy 

(300MHz, CDCIJ: S = 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. 
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PREPARATION 24 

2-(2.4-Difluorophenyll-3-(2-Cimidazol-1-yllpyridin-5-yl)-1-(1.2.4-
triazol-1-yll-3-buten-2-ol 

CH)O\r~ imidazole 

~ l;,la ,.. 
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(i) O.N-Dimethyl-2-fimidazol-1-yl}pyrldine-5-hydroxamic acid 

A suspension of O,N-dimethyl-2-chloropyridine-6-hydroxamic 

acid (10.0g, 50mmol - see Preparatiori 22(1)), imidazole (4.1g, 

60mmol} and potassium carbonate (6.9g, 50mmol) In N,N .. 

dimethylacetamlde (200ml) was stirred at 140°C for 24 hours. 

The mixture was evaporated under reduced pressure and the 

residue was partitioned between dlchloromethane (100ml) and 

water (100ml). The organic phase was washed with water 

(100ml) and brine (50ml) then dried (MgSOJ and evaporated 

under reduced pressure. The crude product was purified by 

column chroma~ography 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 give the title compound (8.2g, 71%) as an orange 

oil. A sample was trlturated with ether to· afford a colourless 

solid, m.p. ss.7o•c. 
Analysis %:-

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

C11H1~402 requires: C, 56.89; H, 5.21; N, 24.12. 

(ii} 2-C2.4-Dtfluorophenyl>-1-(2-Iimidazol-1-yllpyridin-5-yllethanone 

A solution of the product from part (I) (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-difluorobenzyl bromide (8.1g, 39mmol) an_d 

magnesium (1.0g, 42mmol) using the method of Preparation 

20(i)] In ether (100ml). The mixture was stirred at -70°C for 0.5 

hours and was allowed to warm to room temperature before the 

addition of dilute hydrochloric acid (2N, 100ml). The layers 
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were separated and the aqueous phase was extracted With 

dlchloromethane (100ml). The combined organic extracts were 

dried (MgSO .) and evaporated under reduced pressure to yield 

the title compound as a pale yellow solid which was 

characterised by 
1H-N.M.R. spectroscopy (300MHz, CDCIJ: 8 = 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), 9.11 (d;1H) ppm. 

(iii) 2-(2.4-Difluorophenyll-1-(2-Clmldazol-1-yJJpyrJdfn-5-yll-2-propen-

1-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. 11s-11s•c. 

Analysis%: 

Found: C, 65.43; H, 3.71; N, 13.54; 

C17H11F2N30 requires: C, 65.59; H,.3.56; N, 13.50. 

(iv) 2-C2.4-Difluorophenyl)-2-f2-rimidazol-1-y1Jpyridin-5-

carbonyl>oxirane 

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

by a similar method to that described in Preparation 20(iii) as 

an orange oil, which was characterised by 1H-N.M.R. 

spectroscopy (300MHz, CDCIJ: ~ = 3.08 (d, 1 H), 3.41 (d, 1 H), 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. 

(v) 2-C2.4-Difluorophenyll-2-f1-[2-fimidazol-1-vllpyridin-5-

yllethenylloxirane 

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

by a similar method to that described in Preparation 20(iv) a~ a 

yellow oil, which was used crude in the following step. 

'I 
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(vi) 2-(2.4-Difluorophenyll-3·C2-Pmldazof-1-y1Jpyridin-5-yll-1-f1.2.4-

triazol-1-yll-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-

1480C. 

Analysis~: 

Found: 

c.H1,FzN,0.1/6 ethyl 

acetate requires: 

C, 60.37; H, 3.55; N, 19.92; 

C, 60.63; H, 4.31; N, 20.40. 

The presence of ethyl acetate was confirmed by 
1H-N.M.R. spectroscopy (300MHz, CDCl3): 5 = 1.29 (t, part H), 

2.02 (s, part H), 4.12 (q, part H), 4.64 (d,1H)1 5.09 (d,1H), 5.40 

(s,1H), 5.45 (s,1H), 5.52 (s,1H), S.75 (m,2H)1 7.20 (s,1H)1 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 

PCTIEP%f024'70 

· 2-(2.4-Dlfluorophenyll-3·( 4-f 5-amin o-1 .3.4-thiadiazol-2-yllphenyll-

1-(1.2.4-triazol-1-yll-3-buten-2-ol 

NaOH. i~ 

HNHfiNI\ 
0 s 

(i) A solution of 4-(2-[2,4-dlfluorophenyl]-2•hydroxy-1-(1,2,4-triazol-

1·Yl)·3-bute~-3-yl) benzoic acid methyl ester (see Preparation 23 

part (i)) (3.44911 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 acetat!! .; 

(3 x 30ml) before acidification with hydrochloric acid {2M). The 

.. 
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aqueous phase was further extracted with ethyl acetate (3 x 

30mf). The combined organic extracts were washed with brine 

(3 x 20ml), dried (NazSO.J and evaporated under reduced 

pressure to yield 4{2-{2,4-difluorophenyl]-2-hydroxy-1-{1,2,4-

triazol-1-yl)·3-buten.:.3-yl} benzolc acid (3.2g, 96%). 

Recrystallisation of a sample from ethyl 

acetate/hexane/methanol afforded an off-white solid, m.p. 189-

1900C. 

Analysis~: 

Found: C, 61.41; H, 3.99; N, 11.21; 

C18HJzNaOa requires: C, 61.45; H1 4.07; N, 11.32. 

{ii) A sample of the product from part (i) (370mg, 1mmol) was 

suspended in dichloramethane (15ml)1 and was·treated with 

dimethylformamide (1 drop) and oxalyl chloride (0.1ml, 

1.~mmol). The solution was stirred at room temperature for 1 
hour and was evaporated under reduced pressure. The residue. 

was dissolved in dichloromethane (15ml) anc:f treated with 

thiosemicarbazide (0.1g, 1mmol) and sodium carbonate (0.1g, 

1mmol). 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 (97:3, 95:6, 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-yl}-3-buten-

3-yl}benzoytthiosemicarbazide (0.21 g, 47%) as a colourless solid which 

was characterised by 1H-N.M.R. spectroscopy (300MHz, DMSO). 

S = 4.83 (Abq, 2H), 5.32 {s, 1 H), 5.58 (s, 1 H), 6.57 (s, 1 H}, 6.77 {m, 1 H), 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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(iii) The product from part (ii) (0.15g, 0.3mmol) in toluene (8ml) was 

treated with methanesulphon·lc acid (0.04ml) and 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 

(10ml) and dlchloromethane/methanol (10:1, &Oml). The organic 

layer was dried (MgS04) and evaporated under reduced 

pressure. The crude product was purified by column 

chromatography on silica using gradient elutloa, with 

dichloromethane/ methanol (98:2, 95:5, 90:10). Fractions 

containing the desired product were combined and evaporated 

under reduced pressure to give a foam which yielded the title 

compound (0.03g, 20%) upon trituration with ether as a 

colourless solid, m.p. 11s-121•c. 

Analysis~: 

Found: C, 55.98; H, 3.59; N, 19.40; 

PREPARATION 26 

1-Ethoxvmethyl-3-methylthio-1.2.4-triazole 

A suspension of 5-methylthlo-1,2,4-triazole (6.19, 53mmol) and 

chlC?romethyl ethyl ether (2.&ml, 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 
1H-N.M.R. spectroscopy (300MHz, CDCl3): S = 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-trlazole 

PCT/EP96/02470 

The title compound was prepared from 1,2,4-triazole by a 

similar method to that of Preparation 26, as a colourless oll, which was 

characterised by 1H-N.M.R. spectroscopy (300MHz, CDCIJ: 6 = 1.23 

(t,3H), 3.58 (q,2H), 5.50 (s,2H), 8.01 (s, 1 H), 8.28 (s, 1 H) 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 1H-N.M.R. spectroscopy 

(300MHz, CDCl3): 

B = 1.17 (t,3H), 3.50 (q,2H), 6.39 (s,2H), 7.49 (s,1H), 7.69 (s,1H) ppm. 

PREPARATION 29 

1-Ethoxymethyl-1.2,3-triazole 

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 1H-N.M.R. spectroscopy (300MHz, CDCl3): B = 1.19 

(t,3H), 3.56 (q,2H), 5.71 (s,2H), 7.77 (ABq, 2H) ppm. 
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PREPARATION ll 
O.N-Dlmethyl-4-todobenzenehydroxamic .!9J! 

+ PYridine ... 

A solution of pyridine (104g, 1.32mol) in· dichloromethane 

(160ml) was .added dropwise to a suspension of 4-iodobenzoyl chlorfde 

(251g, 0.94mol) and N,0-dimethylhydroxylamine hydrochloride (97g, 

0.94mol) In dichloromethane (850ml) at o•c. The mixture was allowed 

to warm to room temperature and was stirred for 18 hours. The 

solution was evaporated under reduced pressur~ 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 (Na2SO,) •. 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 1H-N.M.R. spectroscopy . 

(300MHz, CDCIJ: 

S = 3.32 (s,3H), 3.60 (s,3H), 7.40 (d,2H), 7.72 (d,2H) ppm. 

.. 
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PREPARATION 31 

(2R.3S/2S.3Rl-2:{2.4·Difluorophenyll-3-t4-f5-mercapto-1.3.4-

oxadiazol-2-yllphenyll-1-(1.2.4-triazol-1-yllbutan-2-ol 

CS°i N~ -----'-""-1..... I A 
~ 
0 

A solution of (2R,3Sl2S,3R)-4-(2-[2,4-difluorophenyl]-2-hydroxy-

1-(1,2,4-triazol-1-yl)but-3-yl)benzoylhydrazide (0.77g, 2mmol .. see 

Preparation 23) In 1,4-dfoxan (15ml} was treated with thiophosgene 

(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/rrJethanol 

(96:5, 50ml) and water (30ml), after adjustment to pH5 with dilute 

ammonium hydroxide solution. The organic phase was dried (MgSO.J 

and evaporated under reduced pressure. The crude product was 

purified by column chromatography on silica by gradient elutlon with 

dichloromethane/metbanol (100:0, 98:2, 95:5, 90:!10). 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 1H-N.M.R. (300MHz, DMSOdJ: 

a= 1.06 (d,3H), 3.59 (q,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.3Rl-4-C2-C2.4-Dlfluorophenyll-2-hydroxy-1-(1.2.4-

trlazol-1-yllbut-3-y1Jbenzoic acid .. 

A solution of (2R,3S/2S,SR)-4-[2-(2,4-dlfluorophenyf)·2-hydroxy-

1-(1,2,4-triazol-1-yl)but-3-yl) benzoic acid methyl ester (O.Sg, 2mmol -

see Preparation 23(11)) in a mixture of aqueous sodium hydroxide (2N, 

2.1 ml, 4mmol) and methanol (20ml) was heated under reflux 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.J and 

evaporated under reduced pressure. The crude product was trlturated 

with ether to yield the title compound _(0.72g, 94~), m.p. 243-245°C, as 

a colourless solid. 

Analysis%: 

Found: C, 60.84; H,_ 4.56; N, 11.02; 

C, 61.12; H, 4.59; N, 11.26. 

PREPARATION 33 

6-f 2.5-Dimethylpyrrol-1 ·vll-2-ethyf pyridine 

A mixture of 2-ethylpyridln-5-amine (3.2g, 26mmol), 2,5-

hexanedlone (3.0g, 26mmol) and acetic acid (1ml) in toluene (50ml) 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 (MgSOJ 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. 

spectroscopy. 

' 
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1H-N.M.R. (300MHz, CDCl3): S = 1.38 (t,3H), 2.02 {s,SH), 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-yllpyrim idine 

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 oil, which deposited an orange solid. The mixture was 

maintained at 120°C for 0.2 hours, cooled to 70°C and dissolved In 

methanol {10ml). The solution was diluted with dichloromethane (50ml) 

and was w"shed with saturated sodium bicarbonate solution (20mJ). 

The aqueous phase was extracted with dichloromethane (2 x 20ml) and 

the combined organic layers were dried (MgSOJ and evaporated under 

reduced pressure. The crude product was purified by column 

chromatography on silica by elution with ethyl acetate to give the title 

compound (1.44g, 82%) as a yellow solld, m.p. 75-76°C, which was 

characterised by 1H-N.M.R~ spectroscopy. 
1H-N.M.R. (CDCIJ: S = 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 • 



W097/01552 

-135-

PREPARATION ll, 
2-(2-Chlorophenyl\-3-(4-iodophenyll-1-(1,2.4-triazol-1-yfl-3-buten-

t-BuOOH ~ 

.. 
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(i) 2=(2-Chlorophenyl)-1-(4-iodophenynethanone 

The title compound was prepared from cx,2-dichlorotoluene and 

O,N-dimethyl-4-iodobenzenehydroxamic acid (see Preparation 

30) by a similar method to that of Preparation 20(1) as a 

colourless solid, m.p. 105-106°C, which was characterised by 
1H-N.M.R. spectroscopy. 
1H-N.M.R. (CDCIM 300MHzl: s = 4.40 (s,2H), 7.27 (s,3H), 7.42 

(m,1H), 7.74 (d,2H), 7.82 (d,2H) ppm. 

{ii) 2-C2-Chlorophenyll-1-(4-iodophenyllprop-2-enone . 

The tftJe compound was prepared using the product of part {i) 

by a similar method to Preparation 20(U) as a colourless solid, 

m.p •. 101-103°C, which was characterised by 1H-N.M.R. 

spectroscopy. 
1H-N.M.R. (300MHz, CDCl:J: 5 = 5.93 (s,1H), 6.10 (s,1H), 7.20-7.40 

(m,4H), 7.65 (d,2H), 7.83 (d,2H) ppm. 

(Iii) 2-(2-Chlorophenyll-2-f 4-iodobenzoylloxirane 

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

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

which was characterised by 1H-N.M.R. spectroscopy. 
1H-N.M.R. (300MHz, CDCl3): S = 3.22 (d,1H), 3.49 (d,1H), 7.20-

7.40 (m,3H), 7.57(m,1H), 7.71 (d~2H), 1.n (d,2H) ppm. 

(iv) 2-(2-Chlorophenyl)-2-(1-[4-lodophenylJethenylloxirane 

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 1H-N.M.R. spectroscopy. 
1H-N.M.R. (300MHz, CDCl3): S = 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-Chlorophenyll-3-(4-lodophenyfl-1-C1.2,4-triazol-1-yll-3-buten-

£gj 

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

by a similar method to Preparation 20(v), as a colourless solid, 

m.p. 12s-130°c. 

Analysis%: 

Found: 

C11H15C~O requires: 

C, 47.89; H, 3.16; N, 9.23; 

C, 47.84; H, 3.33; N, 9.30. 

PREPARATION 36 

2·C2-Fluorophenyll-3-C4-iodophenyll-1-C1.~.4-trlazol-1-yll-3-buten-

~Br 

F~ jJ~ (I.) Mg . Jiii 'O (II) F. 

~cu, 
'OCH, 

I ~ 

I 

... 

.. 
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2-<2-Fluorophenyll-1-<4-iodophenyllethanone 

The product was prepared from 2-fluorobenzyl bromide and 

O,N-dimethyl-4-lodobenzenehydroxamic acid (see Preparation 

30) by a similar method to Preparation 20(1) as a colourless 

solid, m.p. 112~114•c. 

Analvsis %: 

Found: c, 49.91; H, 2.98; 

C14H10FIO requires: C, 49.56; H, 2.95. 

(ii) 2-C2-Fluorophenyl>-1-f 4-1odophenyllprop-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. 92-93°C. 

Analysis%: 

Found: C, 51.64; H, 2.73; 

C, 51.28; H, 2.85. 

(iii) 2-C2-Fluorophenyll-2-f 4-lodobenzoylloxlrane 

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

by a similar method to Preparation 20(iii), as a colourless solid, 

m.p. 1s-1s•c. 
Analysis !*a: 
Found: C, 49.11; H, 2.77; 

C15H10FI02 requires: C, 49.05; H, 2.72. 

(iv) 2-(2-Fluorophenyll-2-f1-[4-iodophenyllethenylloxirane 

The title compound was prepar~d from the product of part (iii) 

by a similar method to Preparation 20(iv), as a colourless 01·1, 

which was characterised by 1H-N.M.R. spectroscopy. 
1H-N.M.R. (300MHz, CDCIJ: 6 = 3.16 (ABq,2H), 5.45 (d,2H), 6.98 

(t,1H), 7.09 (t,1H), 7.16 (d,2H), 7.23 (m,1H), 7.45 (m,1H), 7.60 

(d,2H) ppm. 



W097/01552 

-139-

(V) 2-f 2-Fluorophenyll-3-( 4-iodophenyn-1 .. r1.2.4-trlazol-1-Yll-3-buten-

!:2! 
The title compound was prepared from the product of part (iv) • 

by a similar method to Preparation 20{v), as a colourless solid, 

m.p. 117-118°C. 

Analvsis %: 

· Found: C, 50.35; H, 3.52; N, 9.66; 

C18H15FIN30 requires: C, 49.77; H, 3.46; N, 9.70. 
1H-N.M.R. (300MHz, CDCIJ: 6 = 4.58 (d,1H)1 4.96 (d,1H), 5.1 

(brs,1H), 6.24 (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. 



.. " 

Prep. m.p. 
No. Het Ar (°C) 

37 
'N~N 

Foam 

Cl 1-1 ,~ 

~ 

38 104· 
(0........,.-CH3 Cl 

105 

,~ 

IL~ ~ 

39 142-
146° (o.......,,ca3 F 

,~ 

Ln ~ 

Analysis% 
(Theoretical In 

brackets) 
c . H N 

Characterised by 
N.M.R. data • see 
below 

. 

61.01 4.94 18.70 
(61.26 6.10 18.65) 

63.65 5.47 19.39 
(63.69 6.30 19.36) 

~ 

Molecular 
formula 

C21li18CIN1C> 

C23HzsCIN80 2 

C23H23FN1P2 

• 

Method of 
Preparation 
No. 

1 

12 

12 

I 
I-' 
.i=o. 
0 

~ 
IO 

a1 
m 

I 
PREPARATION ll i 
1H-N.M.R. (300MHz, CDCl3): 8 = 4.84 (d); 4.69 (d); 4.77 {d); 5.30 (s); 5.44 (s); 6.46 (d); 5.67 (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-trlazole 

N 
N~'NH 
1-1 + a~~Clf:l 

+ 

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 

(1SOOml) 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 

dlchloromethane solution was washed with brine (3 x 300ml) and the 

organic phase was dried {Na2SO.J and evaporated under reduced 

pressure to give a pale yellow oil. 

.. 

.. 

' 
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The oil was dlstilled under reduced pressure to give, Initially, 2-

ethoxymethyl-1,2,3-triazole (57g, 34%) b.p. <90°C (3mm Hg). 
1H-N.M.R. (300MHz, CDCtJ: a= 1.17 (t,3H), 3.60 (q,2H), 5.70 (s,2H), 7.70 

(s,2H) ppm • 

Analvsis %: 

Found: C, 47 .36; H, 7 .23; N, 32.62; 

C1H8N:s0 requires: C, 47.19; H, 7.14; N, 33.05. 

Further distmation gave the title compound (73g, 43%), b.p. 92-93°C, 

(3mm Hg). 1H-N.M.R. (300MHz, cccy: B = 1.15 (t,3H), 3.56 (q,2H), 5.70 

(s,2H), 7.77 (s,1H), 7.79 (s,1H) ppm. 

Analysis O/o: 

Found: C, 46.30; H, 7.52; N, 33.29; 

C5H8N30 requires: C, 47.19; H, 7.14; N, 33.05. 

PREPARATION 41 

2-C2.4-Difluorophenyll-1:{1.214-triazol-1-yll-3-[4-

(1-{2-methoxyethoxymethyll-1,2.3-triazo1-5-yllpheny11-3-buten-2-ol 

The following compound was prepared similarly to the method 

of Preparation 12 using the triazole from Preparation 42:-

m.p. 124-121°c. 

Analysis~: 

Found: 

F 

Calculated for C24H24F 2Ns0a: 

fH20<CHJ20~ 
N, ....___. n 

--N 

C, 59.79; H, 4.86; N, 17.14; 

C, 59.75; H, 5.01; N, 17.42. 
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PBEPABATION 42 

1 .. (2-Methoxyethoxymethyl)-1,2.3-triazole 

PCTJEP!)M)2470 

The title compound was prepared from 1,2,3-triazole and 2-

methoxyethoxymethyl chloride, by a similar method to that of 

Preparauon 40, as a colourless oil which was characterised by 1H-NMB 

spectroscopy (300MHz, CDCIJ: S = 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. 

PREPARATION 43 
2-(2.4-DHluoraphenyl)-3={+[1-benzyl-1.2.3 .. triazol-5-yl]phenyQ-1-(1.2.4-

triazof-1-yll-3-but@n-2-ol 

The following compound was prepared as a racemate similarly to 
the method of Preparation 12 using 1-benzyl-1,2,3-triazole, m.p. 1os-
1oa0c. 

Analysis% 

Found: 

C27H22F2N80 requires 

F 

C,66.69; 

C,66.93; 

·H,4.59; 

H,4.58; 

N,17.56 

N,17.35 

'II 

• 

... 



• 
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PREPARATION 44 

2-(2.4-Difluorophenyt)-3·(+[1 ·{2-hydroxyethoxymethyQ-1.2.3-

triazol-5-yl]phenyl)-1-(1.2.4-triazol-1-yl}-3-buten-2-ol 

The following compound was prepared similarly to the 

method of Preparation 12 using the triazole from Preparation 45:-

The p~duct was Isolated as a colourless oll, which was 
charaCterised by NUR. 1H-NMR (300MHz, CDCIJ: 8 = 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 

1-Hydroxyethoxymethyl-1.2.3-triazole 

0 

~~. 
A LiAIH4. 'LUN --Tetrah--,-d-r-ofu_ra_n_ 

A solution of methyl 1,2,3-trlazol-1-ylmethoxyacetate (0.72g,4.2mmol -
see Preparation 46) In tetrahydrofuran (1 Oml) 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 W&rm to r-:>om temperature overnight and was 

quenched by addition of water (0.32ml) followed by aqueous sodium 

hydroxide solution (15%,0.32ml) and water (1 ml). 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 purHied by flash 

chromatography on silica by elution with dichloromethane/methanol 

(19:1 ). Fractions containing the desired product were combined and 

evaporated under reduced pressure to yield the title compound as an 

oil (0.30g, 52%) which was characterised by NMR. 
1H-NMR (300MHz, CDCIJ: 3 = 2.05(t, 1 H), 3.6-3.8(m,4H), 5.80(s,2H}, 

7.78(s,2H) ppm. 

PREPARATION 46 

Methyl 1,2.3-triazol-1-ylmethoxyacetate 

The title compound was prepared from 1,2,3-triazole and methyl 

chloromethoxyacetate by a similar method to that of Preparation 40 as 

a colourless oil which was characterised by NMR. 1H-NMR (300MHz, 

CDCls): 3 = 3.76 (s,SH), 4.16 (s,2H), 5.84 (s,2H), 7.80 (d,2H) ppm. 

PREPARATION 47 

(2R.3Sl2S.38)-2-(2.4=Difluorophenyl)-3-(4-propanoylphenyl)-1-(1.2.4-

triazol-1-yl)butan-2-ol 

CH3CH2MgBr/ 

(CHsCH2kO 
0 

•• 

' 



• 

, 

> 
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A solution of N,O-dimethyl-4-(2-[2,4-diftuorophenyl]-2-hydroxy-1-

.(1,2,4-triazol-1-yl)but-3-yl benzenehydroxamic acid (2.70g,6.5mmol - see 

Preparation 49) in dry ether (1 OOml) was cooled to 0°c under a nitrogen 

atmosphere and treated with a solution of ethyl magnesium bromide In 

ether (1.0M, 1 Sml, 1 smmol). 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 (1 ooml) and the organic layers were 

combined, dried (MgSOJ and evaporated under reduced pressure. The 

residue was purified by flash chromatography ·on silica by gradient 

elu~ion with ethyl acetate/hexane (1 :1, 1 :O). 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. 111-112°c. 

Analysis% 

Found: C,65.04; H,5.63; 

H,5.45; 

N,10.88 

N,10.91 

PREPARATION 48 

(2R.3S/2S.3B)-2-(2.4-Dffluorophenyl)-3-(4-acetylphenyl)·1-(1.2.4-triazol-1-

yl)butan-2-ot 

F 

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. 

Analysis% 

Found: C,64.43; 

C20H19F2N30 2 requires C,64.69; 
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H,5.09; 

H,5.12; 

N,11.31 

N,11.32 

PREPARATION 49 

N.O-Dimethy1+(2-[2,4-dttluorgphenyl]·2-hydroxv-1-[1.2.4-triazol-1-yl]but­

. 3-yQbenzene hydroxamic acid 

+ -
O NH4 HC~ 0 

10%Pd/C Tetrahydrofuran 
N /Ethanol 

HaC/ 'ocH3 
F 

A mixture of N,O-di'!'ethyl-4-(2-[2,4-difluorophenyl]-2-hydroxy-1-

[1,2,4-triazol-1-yQ-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/etbanol (1 :1, 40ml) solution and heated under reflux for 

3 hours. The cooled suspension was filtered through 11Arbocet• and 

the filtrate was concentrated under reduced pressure. The residue was 
dissolved in ethyl acetate (SOml) and the solution was washed with 

saturated sodium· carbonate solution (20ml) and brine (20ml), then 

dried (N~S04) and evaporated under reduced pressure. The residue 

was purHied by flash chromatography on silica by gradient elution with 

dichlorometbane followed by dichloromethane/methanol (39:1 ). 

Fractions containing the desired product were combined and 

evaporated under reduced pressure to yield the title compound {0.5g, 

55%) as a colourless foam. 

• 
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Analysis% 

Found: 

C21H22F~403 requires 
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<;:,60.17; H,5.40; 

C,60.57; H,5.32; 

N,13.11 

N,13.45 

PREPABATION 50 

N.O-Dimethyl-+(2-[2.4-dHluorophenyQ-2-hydroxy-1-[1.2.4:triazol-1-yl]but-

3·en-3-yl) benzene hydroxamlc acid 

4-(2-[2,4-Difluorophenyl]-2-hydroxy-1-[1,2,4-triazol-1-yl]-3·buten-3-

yl) benzolc acid (1.0g, 2.7mmol • see Preparation 25{i))was converted 

into the acid chloride using the method of Preparation 25 part (ii). This· 

Intermediate was dissolved in dry dlchloromethane {40ml) and treated 

with N,0-dimethylbydroxylamine hydrochloride (0.31 g, 3.0mmol). The 

suspension was cooled to 0°c and treated with a solution of 

trlethylamlne (0.75ml, 5.4mmol) in dry dichloromethane. 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 (3x30ml} and brine (3x30ml). The organic 

layer was dried (N8zSOJ and evaporated under reduced pressure. The 

residue was flash chromatographed on silica by gradient elution with 

dlchloromethane 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 (O.Sg, 

55%) as a colourless foam, m.p •. 154-166°C. 

Analysis% 

Found: C,60.70; H,4.67; 

H,4.86; 

PREPABATION 51 

N,13.30 

N,13.52 

2 .. (2.4-DHluorophenyl)-3·(4-[pyrazol+yQpbenyQ-1-(1.2.4-trlazol-1-yQ-3-

buten-2-ol 

(Ph3P>2PdCIJCullN(C~CHsla/ 
tetrahYdrofuran 

F 

(i) HCUdioxan 

(ii) H2NNH2 

(i) A mixture of 2-(2,4-difluorophenyl)·3-(4-iodophenyl)·1·(1,2,4-

triazol·1·Yl)-3·buten-2-ol (4.0g, a.ammol - see Preparation 20), 3,3· 

dlethyloxyprop-1-yne (1.52ml, 1 O.&mmol), copper(l)lodlde (0.02g) 

and bls(triphenylphosphine)palladlum dichloride (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 partHioned between 

dichloromethane (50ml) and water (50ml). The organic layer was 

dried (MgSOJ 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-yl]phenyl)·1·(1,2,4-

triazol-1-yl)-3-buten-2-01 as a yellow gum (2.4g, 60%). Trituratlon 

with cyclohexane gave an off-white solid which was 

characterised by NMR. 
1H-NMR (300MHz, CDCl:J: 3•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), 7As(m,1H), 7.82(s,2H) ppm. 

(ii) The product from part (i) (2.4g, ~.3mmol) was dissolved In 

dioxane (30ml) and treated with dilute hydrochloride (2M, 6.6ml) 

dropwlse. The mixture was stirred at room temperature for 3 

hours before addition of hydrazine hydrate (98%, 0.31 ml, 

&.ammol) and stirring was continued at room temperature 

overnight. The solvents were removed under reduced pressure 

and the residue basHied with sodium hydroxide solution before 

being extracted with dlchloromethane (2x50ml). The combined 

organic extracts were dried (MgSO.J 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 ethyl acetate/methanol (9:1). 

Fractions containing the desired product were combined and 

evaporated under reduced pressure to yield 2·{2,4-

dlfluorophenyl)-3·(4-pyrazol·3-ylphenyl)-1-(1,2,4-trlazol-1-yl)·3-

buten-2-ol (0.6g, 29%) as a yellow solid, m.p.182·184°C. 
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Found: 

C21H17F2N50 requires 
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C,64.51; 

C,64.12; 

H,4.39; 

H,4.35; 

PCTJEP96/02410 

N,17.81 

N,17.80 

PREPARATION 52 

2-(2,4-Difluorophenyl)-3-(2-fluoro-+[1-ethoxymethyl-1.2.3-trlazol-5: 

yQphenyl)-1-(:1.2.4-trlazol-1-yl)-H>uten-2-ol 

Hs"°NL,l 
(I) SOC'2 ( ~ ... _ u---
(1) HN{Cffs)OMe OCHs I 

F 

F 

F F 
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N.O-Dimetbyl-2-fluoro+iooguenzenehydrqxamic acid 

The product was prepared from 2-fluoro-4-iodo-benzoic acid 
(EP-A-0327190} and N,0-dimethylhydroxylamine hydrochloride by 
a similar method to Preparation 30, as a yellow oil, b.p. 120-

1220c (O.smmHg), which was characterised by NMR. 
1H-NMR (300MHz, CDCIJ: 5 = 3.44(s,3H), 3.53(s,3H), 7.14(t,1H), 

7.51(d,1H), 7.56(dd,1H) ppm. 

2-(2.4-Difluoroghenyl)-'1=(2-fluoro-4-iodophenyl)ethanone 

The title compound was prepared using the product of part (I) by 
a slmllar method to PreparaUon 20(1), as a colourless solid, m.p. 
81-82°C. 

Analysis% 

Found: 

C14H8F310 requires 

C,44.96; 

C,44.71; 

H,2.28; 

H,2.14; 

(iii) 2·(2,4-DHluorophenyl)-1-(2-fluoro-4-lodopbenyl)prop-2-enone 

The· tltle compound was prepared using the product of part (ii) by 

a similar method to Preparation 20(ii), as a colourless oil, which 

was characterised by NMR. 
1H-NMR (300MHz, CDCIJ: 8 = 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. 

(iv) 2-(2.4-DifluoropbenyQ-2·(2-fluoro+iodobenzoyl)oxlrane 

The title compound was prepared using the product of part (Iii) 
by a similar method to Preparation 20(iii}, as a colourless on, 
which was characterised by NMR. 
1H-NMR (300MHZ, CDCls): 8 = 3.30(d,1H), 3.38(d,1H}, 6.80(m,1H), 

6_.92(m,1H), 7.4-7.S(m,3H), 7.57(dd,1H) ppm. 
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(v) 2-(2.4·Difluorophenyl)-2-(1-[2·fluoro-+iodophenyl)ethenyQoxirane 

The Utle 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. 
1H-NMR (300MHz, CDCIJ: 8 = 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. 

(vi) 2-(2.4-Difluorophenyl)-3-(2-fluor0=4-iodophenyl)-1 ·(1.2,4-triazol-1-

yt-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. 
1H-NMR (SOOMHz, CDCl:J: 8 = 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), 

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

(vii) 2·(2.+Difluorophenyl)-3·(2-fluoro-4-[1-ethoxymethyl-1.2,3-trlazol-5-

YDPhenyl)-1 ·(1.2.+triazol-1-yl)-3-buten-2-ol 

The title compound was prepared using the product of part (vi) 

by a similar method to Prepi[lration 12, as a colourless oil, which 

was characterised by NMR. 
1H-NMB (300MHz, CDCIJ: 3 = 1.21(t,3H), 3.73(q,2H), 4.60(d,1H), 

5.08(d, 1 H), 5.30(s, 1 H), 5.36(s, 1 H), 5.58(s, 1 H), 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. 

t 

J: 

" 
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Preparations 53-58 

The following 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 use~and the appropriate 1-
substituted heterocycle by a similar procedure to Preparation 12. 

F1' 
·~ . BeCZJ1C1/P4(P»~)4 ~ 

J' 

F F 



25 

Preparation Het M.p. (°C) 
[<X]o 

(e=0.1%. No. 
MeOH). 

y•, 
53 II ~ Foam . ·25.6 

(CH' 
54 . "O Oil -

11,cycu. 

55 "O Oil -
" r, 

56 ~·, __!/' Oil -
N 

f"1 
57 '\\N' I Foam ·17.4 

N-N 

58 /) Foam -
'\\H' I ·-· r· 

Jf 

59 "()-•n Foam -
H 

)• , 

Molecular 
Formula 

C22H1eF2NsO 
O.SH!O 

C23H21F2NsO 

C24H23f2NsO 

C21H1aF2NsO 

C20H1eF2N10 

C25H21f2N10 

C29H23F2NsOS 

Analysis% 
(Calculated figures in 

brackets) 
c H N 

63.92 4.86 16.64 
(63.45) (4.84) (16.82) 

Characterised by 1 H NMR. 
(see later) 

Characterised by 1H NMR. 
(see later) 

Characterised by 1H NMR. 
~see later) 

58.39 4.71 23.57 
(58.08) {4.65\ (23.83} 

Characterised by 1 H NMR. 
(see later) 

Characterised by 1H NMR. 
(see later) 

~ -

I .... 
U1 
U1 
I 

~ 
~ 
~ 

~ 

I 
I 
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1H-NMR(300 MHz. CDCli)8=.1.41(t,3H), 4.16 (q, 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 
1H-NMRC300 MHz. CDCb) 8:.1.46 (d, 3H), 1.48 (d, SH), 4.~ (m, 1H), 4.63 

(d, 1H), 4.97 (d, 1H), 5.12 (s, 1H), 5.32 (d, 2H), 6.22 (s, 1H), 6.73-6.79 {m, 2H), 

7.27-7.55 (m, 6H), 7.81 {s,1H), 7.84 (s, 1H)ppm. 

Preparation 56 
1H-NMRC300 MHz. CDCI~ S =.3.99 (s, 3H), 4.62 (d, 1 H), 4.97 (d, 1 H), 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 
1H-NMRC300 MHz. CDCb) 8=.4.60 (d, 1H), 4.95 (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, 1 H}, 7.84 (s, 1 H)ppm. 

Preparation 59 
1H-NMRl300 MHz. CPCb) 8 = 3.61 (s, 3H), 4.61 {d, 1 H), 4.96 {d, 1 H), 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 

2-C2.4-Difluorophenyll-3-(4-[1-methylimidazol-5-y0phenyll-1-C1.2.4-triazol-1-
y0-3-buten-2-ol 

F 
F 

The title compound was prepared from 2-(2,4-difluorophenyQ-3-(4-[1-methyl-

2-phenylthioimldazol-5-yijphenyl)-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 1 H-NMR 

spectroscopy. 
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1H-NMRC300 MHz. CDCl.i) &=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. 

Precaration 61 

(2R.3S/2S.3Rl-2-(2.4-dHluoroohenvn-3-f5-{1-tripheny1methvl-4-

PYrazolvllpvridin-2-yll-1-(1.2.4-triazor-1 ~vnbutan-2-ol 

I 
-~. 

~, 
• 

• 
The title compound was prepared from 4-bromo-1-triphenylmethylpyrazole and 

(2R,3S/2S,SR)-2-(2,4-dlfluorophenyl}-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 

colourless solid, m.p. 2os-2oe0c, 

Analysis% 

Found: 

~sH32F2NaO. requires: 

C, 73.44; H, 5.25; N, 13.13 

C, 73.34; H, 5.05; N, 13.16 

.. 



• 

• 

" 
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Preoaration 62 

C2R.3S/2S.3Rl-2-C2.4-DifluoroohenvD-3-C5-bromopyrid-2-yll-1-C1.2.4-triazol-1-yll-

butan-2-ol 

N-N;o 0) .. Zn/~ 
~ :J + Br N F;;.-

THF Br 
~' CB, 
F F 

A solution of 2-(1-bromoethyl)-5-bromopyridine (1 .32 g, 5 mmol) and 2-

(1,2,4-triazol-1-yl)-2' ,41-difluoroacetophenone (1.11 g, 5 mmol) in THF (12 ml) 

was added dropwise to a suspension of zinc (0.85 g, 13 mmol) in THF (8 ml) at 

room temperature under a nitrogen atmosphere. Iodine (0.25 g, 1 mmol) was 

added in one portion, resulting in an exothermic reaction which was not 

moderated. After the reaction mb¢ure had returned to room temperature it was 
quenched by the addition of acetic acid (1 ml) and water (10 ml). Ethyl acetate 

{30 ml) and solid ethylene-diaminetetraacetic acid di-sodium salt {3. 72 g, 1 o 
mmol) were added and the organic layer separated, dried (MgS04) and 

evaporated in vacuo. The crude product was purified by column chromatography 

{silica gel, eluting with 1 :1 EtOAc:hexane) to give, after trlturation with diethyl 

ether, the desired (2R,3S/2S,3R) diastereoisomer (0.62 g, 31 %), m.p. 158-

16100. Found: C, 49.81; H, 3.55; N, 13.45; C1,.H1sBrF2N40 requires C, 49.90; 

H, 3.69; N, 13.69 %. 

Partial 1H-NMRC300 MHz. CDCla) S = 1 .08 {d, SH); 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,3S) diastereoisomer which crystallised on standing (0.22 g, 11 %), 

m.p. 82-83°0. Found: C, 49.96; H, 3.54; N, 13.70; C11H1sBrF2N40 requires c, 
49.90; H, 3.69; N, 13.69 %. 

partial 1H-NMRCSOO MHz. CDCla) 8 = 1.50 (d, 3H); 4.66, 4.80 (AB system, 

2H)ppm. 
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Preoaration 63 

C2R.3Sl-2-(2.4-D!fluorophenvll-3-C5-bromopyrid-2-yll-1-(1.2.4-triazol-1-yll-butao-

2-ol 

U.l 

BZ 

c:1.:1.1 ~caa 

Jr 

A solution of (~R,3S/2S,3R}-2-(2,4-Difluorophenyl)-3-(5-bromopyrid-2-yl)-1- · 

(1 1214-triazol-1-yl)-butan-2-ol (15;0g, S7mmol) 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 eth'anolic 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 overnight at room 

temperature to yield a colourless suspension. The solid was collected by filtration 
and recrystallised twice from acetone to give (2R,3S)-2-(2,4-Difluorophenyl)-3-(5-

bromopyrid-2-yl)-1-(1,2,4-triazol-1-yl)-butan-2-ol, (-)-3-Bromocampho~-8-sulphonate 
salt (14.4g). The optical purity of the product was assessed as 92%ee by hplc 

analysis using a Chiralcel™ OD column by elution with ethyl acetate/hexane (20:80) •. 

The solid was suspended in water (1 OOml), basified with saturated sodium 

carbonate solution and extracted with ethyl acetate (3X1 OOml). The combined 

organic extracts were washed with brine (3X50ml), dried (N~S04) and evaporated 

to give a colourless oil. The oil was dissolved 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 

C, 49.90; H, 3.69; N, 13.69 

•• 
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Preparation 64 

2-C1-Bromoethyll-5-bromopyridine 

"°'Br A1BN ar# 
CB, N CliiC1CH2Cl CB, N 

A solution of 2-ethyl-5-bromopyridine (1.86 g, 1 O 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%). 
1H-NMRl300 MHz. COCla) d = 2.05 (d, 3H); 5.20 (q, 1H); 7.35 (d, 1H);7.8 (d, 

1 H); 8.6 (d, 1 H)ppm. 

Preparation 65 
2-Ethyl-5-bromopyridine 

CB, 

I 
N 

Br 

A solution of ethylmagnesium bromide in ether (100 ml, 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-dibromopyrldlne (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 ethylenediaminetetraacetic 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 (MgS04), solvent evaporated in vacuo, and the residue 

distilled (123-124°0, 60 mmHg) to give the required product as a colourless oil 

{28.8 g, 76 %). 
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1H-NMRC300 MHz. CDCla> 8=1.30 (t, SH); 2.80 (q, 2H); 7.10 (d, 1H); 7.7 (dd, 

1 H); 8.6 (d, 1 H)ppm. 
Preoaration 66 

1-Ethoxvmethvlovrazole 

(o...........-~ 

0
:, CB3~~C:J. 011' 

B 1ezc:o
3

JAcet:cme ~ /'' 

The title compound was prepared by a similar method to Preparation 26 as a 

colourless oil, b.p. 100°C @15mmHg {Kugelrohr), which was characterised by 
1H·NMR spectros90py. 1H-NMRC300 MHz. CDCla) B= 1.16 (t, SH), 3.52 (q, 2H), 

S.43 (s, 2H), 6.33 (t, 1 H), 7.58 (m, 2H)ppm. 
Preparation 67 

C2R.3S/2S.3Rl-2-C2.+Difluorophenyll-3-C2-trifluoromethvlsulphonvloxv­

pyridin-5-yll-1-C1.2.4-triazol-1-yl)butan-2-ol 
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(i) 1-C2-Chlorooyridin-5-yll-2-(2.4-difluoroohenyllproo-2-enone 

The title compound was prepared from the product of Preparation 22 part. (II) 

by a similar method to that described in Preparation 20(ii)1 as a colourless solid, m.p. 

111-112°0, which was characterised by 1H-NMR spectroscopy. 
1H-NMRC300 MHz. CDCla) 8=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. 

(ii} 2-C2-Chloropyridin-5-carbonyll-2-C2.4-difluorophenvl)oxirane 

The title compound was prepared from the p1"9duct of part (i) by a similar 

method to that described in Preparation 20(iii}, as a yellow oil, which was 

c.haracterised by 1 H-NMR spectroscopy. 
1H-NMRC300 MHz. CCCI.a) 8= 3.25 (d, 1H), 3.40 (d, 1H), 6.80(m,1H)1 6.95 (m, 1H), 

7.40 (d, 1 H), 7.45 (q, 1H), 8.25 (dd, 1H), 9.00 (s, 1H)ppm. 

(iiQ 2-(2-Chloropvridin-5-vDethenyl -2-(2.4-difluorophenyl>oxirane 

The title compound was prepared from the product of part (ii} by a similar 

method to that described in Preparation 20(iv), as a yellow oil, which was 

characterised by 1H-NMR spectroscopy. 
1H-NMRC300 MHz. CDCb) 8= 3.15 (q, 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. 

(iv) C2R.3S/2S.3Rl-2-(2.4-Difluorophenyll-3-(2-chlorocyridin-5-yl)-1-(1.2.4-:triazol-

1-yll-3-buten-2-ol 

The title compound was prepared from the product of part {iii) by a similar 

method to that described in Preparation 20(v), as a colourless solid m.p.116-119°C, 

which was characterised by 1 H-NMR spectroscopy. 
1H-NMRCSOO MHz. CDCla) 8 =4.60 (d, 1H), 5.00 (d, 1H), 5.35 (s1 1H), 5.40 (d, 2H), 

' . 
6.65·6.80 (m, 2H), 7.20 (d1 1H), 7.40 (q, 1H), 7.60 (dd, 1H), 7.80 {s, 1H), 7.85 {s, 

J 1 H), 8.20 {s, 1 H)ppm. 

(v) (2R.3S/2S.3Rl-2-C2.4-Difluoroohenyll-3-C2-methoxypyridin·5-yl)-1-C1.2.4-

triazol-1-yll-3·buten-2·ol 
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A solution of (2R,3S/2S,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 (20ml) 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 (1 OOml) and 

evaporated under reduced pressure. The residue was partitioned between water 

(100ml) and dichloromethane (100ml). The organic phase was washed with water 

(SOml), dried (MgS04) and evaporated under reduced pressure. 

The residue was chromatographed on silica by gradient elution with 

dichloromethane/ methanol (100:0-+98:2). Fractions containing the desired product 

were combined and evaporated under reduced pres"sure to give yellow oil (10.1 Sg, 

quantitative) which was characterised by 1H-NMR spectroscopy as a 93:7 mixture of 

product:starting material. 
1 H-NMRC300 MHz. CDCla) 8 = 3.90 (s, 3H), 4.60 (d, 1 H), 5.00 (d, 1 H), 5.27 (s, 1 H}, 

5.30 (d, 2H), 6.60 (d, 1 H)6.65-6.80 (m, 2H), 7.45 (q, 1 H}, 7.55 (dd, 1 H}, 7.80 (s, 1 H), 

7.85 (s, 1 H), 8.05 (d, 1 H)ppm. 

(V11 C2R.3S/2S.3Rl-2-C2.4-Difluorophenyll-3-f2-methoxypyridin-5-yll-1-(1.2.4-

triazol-1-yllbutan-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.94-96°0, which 

was charaCterised by 1H-NMR spectroscopy. 
1H-NMRC300 MHz. CDCl.iJ a= 1.10 (d, 3H), 3.30 (q, 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) C2R.3S/2S.3R)-2-l2.4-Difluorochenyn-3-(2-hydroxvoyridln-5-yll-1-C1.2.4-

triazol-1-yllbutan-2-ol 

A solution of (2R,3S/2S,3R)-2-(2,4-Difluorophenyl)-3-(2-methoxypyridin-5-yl)-

1-(1,2,4-triazol-1-yl)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 (4.051 60%), 

m.p. 213-214°0, which was characterised by 1H-NMR spectroscopy. 
1H-NMRC300 MHz. DMSOl S = 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, 1 H), 7.60 (s, 1 H), 8.15 (s, 1 H), 11.50 (br.s, 1 H)ppm. 

(viii) C2R.3S/2S.3Rl-2-C2.4-Difluorophenvll-3-C2-trifluoromethylsulohonvloxv­

pyrjdin-5-yll-1-C1.2.+triazol-1-vllbutan-2-ol 

A suspension.of (2R,3S/2S,3R)-2-(2,4-Difluorophenyl)-3·(2·hydroxypyridin-5-

yl)-1-(1,2,4·triazol-1-yl)butan-2-ol (2.0g, 5.8mmol) in pyridine (15ml) was treated with 

trifluoromethanesulphonic anhydride (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 (1 Oml) was added and the mixture partitioned between 

dichloromethane (50ml) and saturated aqueous sodium carbonate solution; the 

organic phase was dried (MgS04) 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, ~hich was triturated with ether to give the title compound as a solid (0.71g, 26%), 

m.p. 172-173°0, which was characterised by 1H-NMR spectroscopy. 
1H·NMR(300 MHz. CDCli> &= 1.15 (d, SH), 3.40 (q, 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), 7.74 (s, 1H), 7.76 (s, 1H), 8.15 

(dd, 1 H), 8.40 (d, 1 H)ppm. 

Preparatjon 68 

1-methylovrazol-5-yl-trlmethylstannane 

f23 fl3 ·o· (i) B'llLi/'nll' .~·y-<CB,>:a 
~ /J (ii) (CB3)3SACl u 

Butyllithium (2.SM in hexane, 9.75ml, 24.4mmol) was added to a stirred solution of 

1-methylpyrazole (2.0g. 24.4mmol) in THF (30ml) at -78°0. 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 wa8 dried (MgS04) and evaporated to yield the title 

compound as colourless oil (6.0g, quantitative), which was characterised by 1H-NMR 

spectroscopy. 
1H-NMR(300 MHz. CDCla) 8 = 0.35 (s, 9H), 3.95 (s, 3H), 6.30 (s, 1 H), 7.50 (s, 

1H)ppm. 

Preparation 69 

C2R.3Sl· N-metbyl±f2-£2.4-difluorophenvll-2-hydroxv-1-f1 .2.4-triazol-1-vllbut-
3-yllbenzovlthiosemicarbazide 

Solid methyl isothiocyanate (0.38g, 5.2mmol) was added to a solution of 

(2R,3S) N-methyl-4-{2-[2,4-cllfluorophenyg-2-hydroxy-1-[1,2,4-triazol-1-yt]but-3-

yl}benzoylhydrazide (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/meth~ol (95:5). The organic extracts were combiried, 

washed with brine {40ml) and dried {Na2S04), then 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 under reduced pressure to give a colourless 

oil, which was triturated with ether to give the title compound as a solid (2.1 g, 85% ) .• 

m.p. ~72-173°C, which was characterised by 1H-NMR spectroscopy. 
1H-NMRC300 MHz. CDCb) S = 0.9 (d, SH), 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, 1 H), 7.7 (m, 

SH), 8.7 (br.s, 1H), 9.8 {br.s, 1H)ppm 

, 
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P'reparation 70 

C2R.3$)-2-(2.4-DifluoroDhenyl)-3-(4-T3-methyl-5·trimethylsiMpyrazol-4-
yllohenyl)-1-C1.2.4-triazol-1-vllbutan-2-ol 

Fl\ =<.r:s 
•v• cm, r:s 

• • z .. CC1ao>zl•C~l>3111St3 cm, 
f:SsCll 

., • l ' .~--..1'.l'ill' /ti!" 
u 

Fl\ F2\ 
•va •v• 

• • !zlHIC • 
alumol. 

• ., 

(Q (2R. EJZ>-2-C2.4-Difluorophenyll-3-C4-l2-cvano-1-propeny0ohenyll-1-C1.2.4-
triazol-1-yll-3-buten-2-ol 

A suspension of (2R)-2-(2,4-Difluorophenyl)-3-{ 4-iodophenyl)-1-(1 ,2,4-triazor-
1-yl)-3-buten-2-ol [2.0g, 4.4mmol- Example 66 part (I)], PB!ladium acetate (0.05g), 
triethylamine (1.0mf) and tri(oltho-tolyl)phosphine (0.14g) in acetonitrile (50ml) was 
treated with methacrylonitrile (0.74ml, 8,Smmol) and the mixture heated under reflux 
for 70 hours. The same quantities of each of the reagents was added and the 
mixture returned to reflux for 3 hours. The mixture was evaporated under reduced 
pressure and the residue was partitioned between ethyl acetate (30ml) and 
saturated sodium bicarbonate (20mO. The organic phase was washed with brine 
(30ml), dried (Na~04), 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 under reduced pressure to give a colourless 
solid, (1.3g, 75%), which was characterised by mass spectroscopy, m/z =393 

{ii) (2Rl-2-C2.4-Difluorophenyfl-3-(4-[3-methvl-5-trimethylsilylpyrazol-4-yllphenyll-
1-C1.2.4-triazol-1-yD-3-buten-2-ol 
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Butyllithium (2.5M in hexanes, 4.0ml, 1 Ommol) was added dropwise to a solution of 
trimethylsilyldiazomethane (2.0M in hexanes, 5.0ml, 1 Ommol) in THF (20ml) at -
78°C. After stirring fOr 0.25 hours, a solution of (2R)-2-(2A-Difluorophenyl)-3-(4-[2-
cyano-1-propenyijphenyl)-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 ovemight. The mixture was quenched with saturated ammonium 
chloride solution (20ml) and extracted with dichloromethane (30ml). The organic 
layer was washed with water (3Qml), brine (1 SmQ, dried (Na2S04), 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 
solid, (0.65g, 41%), which was characterised by 1H-NMR spectroscopy as a 2:1 
mixture of tautomers. 
1H-NMR(300 MHz. COCla) 5= 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, O.SH), 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. 

(iiO l2R.3Sl-2-C2.4-Difluorophenyll-3-C4-C3-methyl-5-trimethyfsilyfoyrazol-4-
ynohenyll-1-C1 .2.4-triazol-1-yObutan-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 1H­
NMR spectroscopy. 
1H-NMRC300 MHz. CDCla) 5 = 0.15 (s, 9H), 2.25 (s, 3H), 3.35 (q, 1 H), 3.87 (d, 1 H), 

4.80 (br.s, 1 H), 4.87 (d, 1 H), 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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Preoaration 71 

(2-C1-bromoethv!l-5-C1.2.3-triazol-2-yl)pyridine 

(I) 2-ethyl-5-(1.2.3-triazot-2-ylloyridine 

PCT/EP96/02470 

The title compound w~ prepared from 5-bromo-2-ethylpyridine (Preparation 

65) and 1,2,3-triazole by a similar method to Preparation 1. The regiolsomeric 

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). 

(ii) 2-C1-bromoethyll·5-C1.2.3-triazol-2-yllpyridine 

The title compound was prepared by the method of Preparation 64 using 

1, 1, 1-trichloroethane (Genklene) as solvent, as a colourless solid, m.p. 72· 73°C. 

Analvsis % 

Found: C, 42.85; H, 3.68; N, 22.70 

CsHeBrN4. requires: C, 42.71; H, 3.58; N, 22.14 
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PHARMACOLOGICAL DATA 

Acute Systemic Candidosis in Immune-normal Mice 

Mice were infected intravenously with candlda alblcans In order 

to establish a systemic Infection (all untreated control animals 

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-lnfectton. 

Results:-

Compound of Example No. 

Safety Pata 

3 

4 

8 

15 (2R,3Sl2S,3R form) 

36 

38 

0.32 

0.10 

0.04 

0.56 

0.18 

0.10 

The compounds have not been found to exhibit any adverse 

toxicity. For example, in a 7-day toxicity study in rats (BOmg/kg 

p.o, o.d.) the products of Examples 3 and 15 (2R,3S/2S,3R 

dlastereomer) showed no adverse effects. 

_The compounds are also useful as plant antifungal agents. 
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1. A compound of the formula:-

• •• (I) 

or a pharrriaceutically acceptable salt thereof, 
where Ar is a phenyl group ·substituted by 1 to 3 substituents each independently 
selected from halo and CFa: 
and X is a group of the formula:-

-0-Bet 
N ' 

or 

wherein Z is H or F, and 

in which· Het is a 5-membered nltrogen-cQntaining aromatic heterocycJic group 
optionally containing an ox}lgen 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; C1·C4 alkyl; (C1-C4 

alkoxy)methyl; 2·(Ct-C4 alkoxy)ethoxymethyl; 2-hydroxyethoxymethyl; 
cyanomethyl; -NR1R2 or -CHaCONR1R2 where R1 and R2 are each independently 
H or 0 1-04 alkyl; phenylthio or phenyl-(C1 or ~ alkyl) in both of which said phenyl 
group Is optionally substituted by halo, trifluoromethyl or C1-C4 alkyl; -NHCO(C1-
C4 alkyl); -NHS02(C1·C4 alky~; -NHCONR1R2 where R1 and R2 are as defined 
above; mercapto; and -S(O)n(C1·C4 alkyl) where n Is 0, 1 or 2. 

SUBSTITUTE SHEET (RULE 26) 
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2. A compound as claimed ln clliim ·1 in ~;hicf. Z is H. 
3. A compound as claimed in claim 1 or 2 in which •Hef' is a pyrazolyl, 

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

4. A compound as claimed in claim 3 in which "Hef' is 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-triazol-2-yl, 1,2,S-triazol-4-yl, 1,2,4-triazol-1-yl, 1,2,4-triazol-S-yl, 1,2,4-triazol-4-
yl, 1,3,4-thiadiazol-2-yl, 1,3,4-oxadiazol-2-yl, 1,2,4-oxadiazol-5-yl, pyrrol-1-yl, thiazol­
~-yl or tetrazol-5-yl 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 "Hef' Is substituted by 1 or 
2 substituents each ·independently selected from chloro, bromo, fluoro, iodo, C1'"Ca 
alkyl, amino, ethoxymethyl, 2-methoxyethoxymethyl, 2-hydroxyethoxymethyl, 
methylthio, methanesulphonyl, mercapto, phenylthio, methanesulfonamido, 3-
rnethylureido, cyanomethyl, carbamoylmethyl, acetamido and benzyl. 

6. A compound as cJaimed in claim 6 wherein "Het" is pyrazol-1-yl, 3-
aminopyrazol-1-yl, 1-ethoxymethylpyrazol~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-methylpyrazol-3-yl, 1-ethylpyrazol-5-
yl, 1-isopropylpyrazol-5-yl, 1 ·ethoxymethylpyrazol-5-yl, 1-carbamoytmethyl-pyrazol-3-
yl, 1-cyanomethylpyrazol-3-yl, pyrazol-3-yl, pyrazol-4-yl, 3-methylpyrazol-4-yl, 1-
methylimidazol-2-yl, imidazol-1-yl, 2-methylimidazol-1-yl, 1-ethoxymethyl-2-
phenylthioimidazol-S-yl, 1-ethoxymethylimid&Zol-2-yl, 4-methylimldazol-1-yl, 1-
ethoxymethylimidazol-5-yl, imidazol-2-yl, 1-methylimidazol-5-yl, 1-ethyiimidazol-5-yl, 
1-methyl-2-phenylthioimidazol-5-yl, irnidazol-4-yl, 1,2,3-triazol-1-yl, 1,2,3-trlazol-2-yl, 
1,2,4-triazol-1-yl, 1-ethoxymethyl-1,2,4-triazol-5-yl, 1-ethoxymethyl-3-methylthio-
1,2,4-triazol-5-yl, 1,2,S-triazol-4-yl, 1-(2-methoxyethox)tmethy0-1,2,3-triazol-5-yl, 1-
benzyl-1,2,3-triazol-5-yl, 1-(2-hydroxyethoxymethyl)-1,2,3-triazol-5-yl, 5-methyl-1,2,3-
triazol-4-yl, 3-rnethylthio-1,2,4-triazol-1-yl, 1-ethoxymethyl-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 ·methyl-1,2,4-triazol-5-yl, 1 • 
ethoxymethyl-1,2,3-tri&Zol-4-yl, 2-ethoxymethyl-1,2,S-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-yl, 1,2,4-triazol-3-yl, 5-methan~ulfonyl-1,2,4-triazol-3-yl, 3· 
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methanesulphonyl-1,2,4-triazol-1-yl, 1-ethoxymethyl-3-methanesulphonyl-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-yf, 5-amino-1,3,4-oxadiazol-2-yl, 1-methyl-tetrazol-5-yl, 1 ·benzyHetrazol-

5·yl, tetrazol-5-yl, thiazol-5-yl or 2,5-dimethylpyrrol-1 ·yl. 

7. A compound as claimed in claim 1 in which X is a group of the 

formula:-

where z is H or F and "Het" is as defined in any one of claims 1 and 3 to 6. 

a. A compound as claimed in claim 7 wherein X is a group of the formula:-

(_) Bet 

where 11Het" is as defined in claim 7. 

9. A compound as claimed in any one of claims 1 to 4, 7 and 8 wherein 

"Hef' 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 C1·C4 alkyl, or (C1·C4 alkoxy)methyl, (d) unsubstituted 

imidazot-1-yl, (e) an unsubstituted pyrazol-3-yl group, an unsubstituted pyrazol-4-yl 

gro~p or 1-methylpyrazol-5-yl group, and (f) an lmldazol-4-yl or 1-methylimidazol-5-yl 

grou~. 

1 o. A compound as claimed in any one of the preceding claim.s wherein Ar 

is a phenyl group substituted by 1 or 2 substituents each independently selected 

from halo and CF3. 

11. A compound as claimed in claim 1 o wherein Ar ls a phenyl 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-

chlorophenyl or 2-fluorophenyl. 
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13. A compound of the formula (I) as claimed in claim 1 ·which Is selected 

from:-

(2R,3S)-2-(2,4-difluorophenyl)-S-(4-Pmidazol-1-yl]phenyl)-1-(1,2,4-triazol· 1-

yl)butan-2-ol1 

(2R,3S)-2·(2,4-difluorophenyl)·S-(4-[1,2,3-triazol-1-yijphenyl)-1-(1,2,4-triazol-1-

yl)butan-?-ol1 

(2R,SS)-2·(2,4-difluorophenyij-3-(4-[1,2,3-triazol-4-yl]phenyl)-1-(1,2,4-triazol-1-

yl)butan-2-ol, 

(2R,SS)-2-(2,4-dHluorophenyl)-S-(4-[1,2,4-triazol·1-y1Jphenyl)·1·(1,2,4-triazol":'1-yl­

butan-2-ol, 

(2R,SS)·2·(2,4-d"lfluorophenyl)-S-(4-[1,2,4·triazol-3-yl]phenyl)-1-(1,2,4-triazol-1-

yl)butan-2-ol1 

(2R,3S)-2·(2,4-cl"lfluorophenyl)-3-(4-[1 ,2,4-triazol-4-yl]phenyl)-1-(1,2,4-triazol-1-

yl)butan-2-ol and 

(2R,3S)-2-(2,4-difluorophenyl)-3-(4·[1-methylpyrazol-5-yijphenyl)-1-(1,2,4-triazol-1 • 

yl)butan-2-ol. 

14. A compound of the formula:-

.&'-. . YH fiH2 
N~ N-CH -c-c-X -(llA) 
I I 2 I 

N Ar . 

where Ar is as defined in claim 1 and X is as defined in claim 1 but wherein 11Het" 

is attached to the adjacent phenyl, pyridyl or pyrimidinyl group by a carbon atom. 
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15. A compound of the fonnula:· 

where Ar is as defined in claim 1 and R is H or C1-C4 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 phannaceutically acceptable diluent or carrier. 

17. A composition as claimed in claim 16 in which the compound of the formula 

(I) is complexed with a cyclodextrln. 

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

19. A compound of the formula (I) as claimed in any one of claims 1 to 13, or a 
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 acceptable salt thereof, for the manufacture of a 

medicament for treating a fungal infection. 
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21. A method of treating or preventing a fungal infection in a human patient, 

which comprises administering to said patien~ 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 formula:-

or a pharmaceutically acceptable salt thereof, where 

Ar is a phenyl group substituted by 1 to 3 substituents 

each independently selected from halo and CF8; 

and X is a group of the formula:-

z 

-0~ 

or 
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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; C1-C4 alkyl; (C1-C4 

alkoxy)methyl; 2-(C1·C4 alkoxy)ethoxymethyl; 2-hydroxyethoxymethyl; 

cyanomethyl; -NR1R2 or-CHaCONR1R2 where R1 and R2 are each independently 

H or C1·C4_ alkyl; phenylthio or phenyl-(C1 or Ca alkyl) in both of which said phenyl 

group is optionally substituted by halo, trifluoromethyl or C1-C4 alkyl; -NHCO(C1-C4 
alkyl); ·NHS~(C1·C4 alkyl);-NHCONR1R2 where R1 and R2 are as defined above; 

mercapto; and ·S(O)n(C1·C4 alkyQ where n is 0, 1 or 2; 

andZis HorF; 

characterised by:-

(1) the reduction of a 3·buten·2-ol derivative of the formula:-

where Ar and X are as defined for formula (I), including, optionally, the removal of 

any (CrC4 alkoxy)methyl, 2-(C1-C4 alkoxy)ethoxymethyl, 2-hydroxyethoxymethyl, 

phenylthio or benzyl substituents on "Het"; 

(ii) the reduction of a 3-buten-2-ol derivative of the formula:· 

YH ff-0Het
1 

N~N-CH -c-c I/ 
I I 2 I ~ 

N Ar · 

••• (118) 
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wbere Ar and z are as defined for formula (J), and Het1 is a 5· 
membered nitrogen-containing aromatic beterocycJic 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; 

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

In Which Ar and z are as defined for formula (I) and Het1 is as 
defined In {ii) above; 

(Iv) the removal from a compound of the formula (I) of a 
phenylthic, benzyl, (C1-C4 alkoxy)methyf, 2-{C1-C4 

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• is 
a 1,2,4-trlazol-4-yl group, reacting the corresponding compound 
Of the formula (J) having a formamido substttuent en the phenyl, 
pyridyl or pyrlmidlnyl group of X with fonnylhydrazine; 

(vi) to prepare a compound of the formula (J) in which •Het• Is 
a 5-(C1-C4 alkyl)-1,3,4-oX&dfazol-2-yl group, rea~ng the 
corresponding compound of the formula (I) having a 
hydrazinocarbonyl (-CONHNH:J substituent on the phenyl, pyrldyl 
or pyrimidinyl group of X with an imidate of the formula :-
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(C,·C4 alkyl)-C-OC2H11 or wtth a silt·thereof; 

I 
NH 

PCI'IEP96/02470 

(viQ the removal of a (C1-C4 alkoxy)methyl, 2·(C1-C4 alkoxy)ethoxymeUiyl, trityl or 
2-hyclroxyethoxymethyl substituent when attached to a nitrogen atom cf '"Het" In a 
compound of the formula (I) by hydrolysis; 

(viii) to·prepare a compound of the formula (l) in which •Het• is 
substituted by a C1·C4 alkylthio group, the alkylaUon of'the 

corresponding mercapto-substttuted compound of the 

formula (I); 

(ix} ta prepare a compound of the formula (1) in which •Het• is 
su~tltuted by a C1-C4 alkylsulphlnyl or C1-C4 alkylsulphonyl 
group, the oXid!ltion of a Ct-C4 alkylthio-substituted compound 

Of the formula (I); 

(x) to prepare a compound of the formula (I) in which •Het• is 
an o:xadlazolyl group of the formula:-

Where Fi1 and R2 are each independently H or C1·C4 alkyl, the 

reaction Of the corresponding compound having a (C,-C4 

alkoxy)carbonyl substituent of tile phenyl, pyridinyJ or 
pyrfmidinyl group of X with a hydroxy..guanidlne of the formula:-
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where R1 and R2 ate as defined above; 

PCT.IEP96!02470 

(Xi} to prepare a compound of the formula (I) in Which •Het• is 

an cxadlazolyl group of the formula:-

O~R2 ,_g . 
where R1 and R2 are each independently H or C1•C4 alkyl, the 

reaction o1 an activated ester of the corresponding compound 

having a carboxy substituent on the phenyl, pyrldyl or 

pyrlmidinyl group of x, with a thiosemicarbazide cf the formula:-

Where R1 and R2 are as defined above; 

(xU) the reaction of a "8tone of the formula:-

~-a;-LAr 
b.~ 

... (DI)_ 

e 
With a nuc!eophlle of the formula:· X-CH-CH:s --- (IV) 

SUBSTITUTE SHEET (RULE 26l 

• 

\. 



• 
t 

;". 

I lllllll llllll lllll lllll II llll 
W0'7/01552 * c L M s * PCT/EPM/02470 

-180-
or a compound of the formula:-

¥ 
X-CH-CHa • •• (IVA) 

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

(xiii) to prepare a compound of the formula (I) in which "Her is substituted by a 

group of the formula -NHCO(C1-C4 alkyl), -NHS02(C1·C4 alkyl) or-NHCONH(C1-

C4 alkyl), the reaction of a compound of the formula (I) in which "Her is 

substituted by an amino group with either an acid chloride or anhydride of the 

formula (C1-C4 alkyl) CCCI or (C,·C4 alkyl. C0)20, a C,-04 alkanesulfonyl chloride, 

or a C1-C4 alkyl isocyanate, as appropriate; 

(xiv) to prepare a compound of the formula (I) in which 1~Her Is a 1 ,2,S-triazol-4-

yl or 5-(C.·04 alkyl)-1,2,S-triazol-4-yl group, the reaction of a compound of the 

formula:-

... M 

where Ar is as defined for formula (I) and R is H or C1-C4 alkyl, with a compound 

of the formula [(R8
) 2NisPN8 •x8 in which Ra is C1-C4 alkyl, C5-~ cycloalkyl or each 

R8 together with the nitrogen atom to which they are attached represent pyrrolidino 

or piperidlno and X is a counterlon, in the presence of a strong base; 
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(xv) to prepare a eompound of the formula (1) in which •Her 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, C1·C4 alkoxymethyl, cyanomethyl or 

carbamoylmethyl group, the N-alkylation of the corresponding unsubstituted 

compound of the fo~ula (I) with a C1·C4 alkyl halide, (C1..C4 alkoxy)methyl halide, 

cyano methyl halide or carbamoylmethyl halide respectively; 

(xvi) to prepare a compound _of the formula (I) In which X is a group of the 

formula:-

where Z is H or F and "Het" is a 1,2,3-triazol-4-yl group, the reaction of a 

compound of the formula:-

. ?H yH-0 
N~N-CH -y-CH ~ ' 
I N 2 Ar .- c=cH ... (VI) 

where Ar and Z are as defined for formula (I), firstly with a azidotri(C1-C4 alkyl) 

silane and then with water; 

(xvii) to prepare a compound of the formula (I} in which 8Het" is as defined for 

formula (I) but is linked to the adjacent phenyl group by a nitrogen atom, the 

reaction of a compound of the formula:-

N~cH-X~:-~ I NI 2 I y I or Br 
Ar ~ 
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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), 11Het" being as defined in this method 

and Y being CH or N; 

(xviii) to prepare a compound In Which "Hef' Is halo-substituted, the halogenation of · 

the corresponding unsubstituted compound; 
. . 

(xix) to prepare a compound In which "Hef' Is S-mercapto-4-(C1-C4 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(C1-C4 alkyQ; 

(xx) the removal of a mercapto group on "Het"; 

(xxi) the removal of a trimethylsllyl group on "Hat"; 

or 

(xxiO to prepare a compound in which "Het" is linked to the adjacent phenyl, 

pyridinyl or pyrirnidinyl group by a carbon atom, reacting the corresponding 

compound in which the phenyl, pyridinyl or pyrimidinyl group is substituted by a 
leaving group such as Cl, Br, I or -OSOaCFa with a compound of the formula Het-M 

where M is ·Sn(Me)a, -Sn(n-Bu)a, ·B(Et)2, ·B(OH)2 or -ZnCI, Het being as defined for 

formula (I) and being N·protected if necessary, In the presence of a palladium or 

nickel catalyst, and, when the leaving group Is ·OSOaCF3, additionally in the 

presence of lithium chloride; 

said processes (a) to {xxlO being followed by, optionally, conversion of the product of 

the formula {I) into a pharmaceutically acceptable salt. 
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23. A process according to claim 22, characterised in that it is used to 
. . . 

prepare a compound of the formula (I) in which •Her Is a pyrazolyl, lmidazolyl, 

trlazolyl, thiadiazolyl, oxadiazolyl, pyrrolyl or tetrazolyl group, optionally substituted as 

defined for formula (I). 

24. A process according to claim 22, characterised in that it is used to 

prepare a compound of the formula (I) In which •Her is 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-triazol-

2-yl, 1,2,3-triazol-4-yl, 1,2.4-trlazol-1-yl, 1,2,4-triazol-3-yl, 1,2,4-triazol-4-yl, 1,3,4-

thladiazol-2-yl, 1,3,4-oxadiazol-2-yl, 1,2,4-oxadiazol-?-yl, pyrrol-1-yl, thiazol-5-yl or 

tetrazol-5-yl group, all these groups being optionally substituted by 1 to 8 

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 independently 

selected from F, Cl and Br. 

26. A process according to claim 22 (i) or (iQ, 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 ~), characterised in· that (2R,SS)·2-

(2,4-difluorophenyl)-3-(4-[1-methylpyrazol-S-yQphenyl)-1-(1,2,4-triazol-1-yt)butan-2-ol 

is prepared by the reduction of (2R)·2·(2,4-d"dluorophenyl)-3-(4-[1-methylpyrazol-S­

yl]phenyl)-1-(1,2,4-triazol-1-yl)-3·buten·2-ol. 

SO. A process according to claim 29, characterised in that the reduction is 

carried out by catalytic hydrogenation. 
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