Triazole derivatives useful in therapy This invention relates to triazole
derivatives useful in therapy (in DWISISHEEWHASWBE#;[\? treatnent of fungal
knfections in humans and ot her marmal s)Rg their use,
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cyclodextrin derivatives to improve solubility; however, it is always desirable to keep the
15 number of ingredients in a formulation to a minimum so as to minimize possible adverse
reactions in patients.

UK Patent Application 2,128,193 discloses phosphoric acid esters for use as plant
fungicides and insecticides.

20 .
It has now been found that triazole antifungal compounds of the type comprising a tertiary
hydroxy group, including (2R,3S)-2-(2 4-difluorophenyl)-3-(5-fluoro-4-pyrimidinyl)-1-(1H-
1.2,4-triazol-1-yl)-butan-2-0l, may be converted into pro-drugs having greatly enhanced
solubility, but which are converted readily in vivo to give the desired active moiety.

According to the invention, there is provided a compound of formula |,
R'-OP(O)(OH); | 1
wherein R' represents the non-hydroxy portion of a triazole antifungal compound of the
type comprising a tertiary hydroxy group;
30 ora pharmaceutically acceptable salt thereof.

The compounds of the invention are distinct from the prior art because the tertiary
hydroxy group in triazole antifungal compounds of this type has not previously ient itself to
functionalization.
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30 phosphorylation of tertiary hydroxy groups is not described. It has now
been found that triazole antifungal conpounds of the type conprising a
tertiary hydroxy group, including

(2R, 3S)-2-(2, 4-di fl uorophenyl)-3-(5-fluoro-4-pyrimdinyl)- _ﬁ%
1,2, 4-tri azYOIUI_ but an- 2-0l , may be converted into pro-%? B ng

greatly enhanced 35 solubility, but which are converted readily in vivo to
give the desired active noiety. la Accarding to the invention, there is
provi ded a conpound of formula I, Rerr}-OP(O(OH)[err] wherein Rerr]
represents t lehaffacelichip !&egﬁgkisﬁﬁ 184t mayt ﬁdémémioﬁedimblhﬁelaw m@ﬂrﬁl%}w orthef the
type conpri si ertiar r oxy. gr.oup; or. a pharnmaceuti ¢ y .

accept abl e sa‘?q‘gs? gwp'(%‘éP%ﬂW’g’dx'l’g&'%Péi%ﬁg"?'f%ﬂ@o%oﬁﬂﬁg" fan; Jfaine

i nvention"). cbanatetionforedmplefettiylenediaming diyrineaorehainesalisct from the prior art
because the tertiary hydroxy group in triazole antifungal conpounds of this
type has not previously lent itself to 10 functionalization. WO

97/ 28169 5 Preferably, R' represents a group of formula la, PCT/ EP97/ 00445 2
Phar maceuti cal |y acceptabl e salts that rrayk,be menti oned i ncl ude al kal i

nmetal salts of the R* In
~— R*
) N/\kk
(N) r

in which

R? represents phenyl substituted by one or more halogen atoms;

R represents H or CH;;

10 R represents H, or together with R® it may represent =CH,; and
R* represents a 5- or 6-membered nitrogen-containing heterocyclic ring which is
optionally substituted by one or more groups selected from halogen, =0, phenyl
[substituted by a group selected from CN and (CgH,)-OCH,CF,CHF,} or CH=CH-(CgH,)-
OCH,CF,CHF;; or phenyl substituted by one or more groups selected from halogen and

15 methyipyrazoly!. ' '

- When R' represents a group of formula la, as defined above, R? is preferably 2,4-
: difiuorophenyl, and R® is preferably H or methyl.

20 Nitrogen-containing heterocyclic rings that R* may represent or comprise include triazolyl,
pyrimidinyl and thiazolyl.

Preferred specific groups that R' may represent include:
(a)

25
(b)



phosphate group, for exanple disodiumor dipotassiumsalts; and salts with
an am ne counter ion, for exanple ethyl enedi am ne, glycine or choline
salts. 5 Preferably, Rerr] represents a group of fornula la, [err] in
whi ¢ch Rl err] wedhsfgnts phenyl substituted by one or nore hgm@onNedssons,
Rlerr] represents Hor CHerr]; 10 Rlerr] represents H, or together with
Rlerr] it my represent =CH err]; and R ery] represents a 5- or 6-nenbered
ni trogen-containi ng heterocyclic ring whi is optionally substituted by
one or nore groups sel ected from hal ogen, =0 phenyl [substituted by a
group selected from CN and (C[err]ﬁ[er -QC [grr]CF[err]CHF[err]] or
CH=CH (C[err]H err])- OCH err] CF| erry; phenyl substituted by one
or nore groups selected -fromhal o yl pyrazol yl. When R err]
represents a group of fornula la, as FrefiWed above, Rlerr] is preferably
2,4- difluorophenyl, and Rerr] is pret uIy H or nethyl. 20

conprise include triazolyl, pyrimdinyl &nd thiazolyl. Preferred specific
groups that Rharr] may represent include: (a) [err] 25 (b)

(d)
5
- (e)
®
F
10° and

(9)
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PCT/ EP97/ 00445 3 [err] (c) (d) [err] (e) (9) 4 [err] The triazole
antifungal conpounds corresponding_to the groups (a)-(g) above are: (a)

D- 0870 (under devel opment by Zenec Hse%@mspp‘mml e 19, Féc,g%e’w‘gatent

Appl i cation Wa9y28€) - (p) fl uconazEI e EgAngf i zdr, see at ent

Application 5 2099818); (c) Exanpl at ent Application
0440372, al so known as voriconazole; (d) &xanple 35 of US Patent No
4,952,232; (e) the conpound of Exanple 8 of the present application; (f)
Compound A of WO 95/22973 (see page 29¢y, originally disclosed as Conpound
30 in Exanple 27 of EP 567982; and (g) ER 3 e Drugs of the Future,
1996, 21(1): 20-24, Tetrahedrgli~§ ' g% 8117-8120, 1996 and
10 European Patent Applicati _J5673 6, 32). The present invention
al so provides a process for tM i on—of a conpound of

The triazole antifungal compounds corresponding to the groups {(a)-{g) above are:
(a) D-0870 (under development by Zeneca, see also Example 18, European Patent
5 Application 0472392); (b) fluconazole {sold by Pfizer, see also UK Patent Application
2009818); (c) Example 7 of European Patent Application 0440372, also known as
voriconazole; (d) Example 35 of US Patent No 4,952,232; (e) the compound of Example 8
of the present application; (f) Compound A of WO 95/22973 (see page 29), originally
disclosed as Compound 30 in Example 27 of EP 567982; and (g) ER-30346 (see Drugs of
10 the Future, 1996, 21(1): 20-24, Tetrahedron Letters, Vol 37, 45, pp 8117-8120, 1996 and
European Patent Application 0667346, Example 88).

The present invention also provides a process for the production of a compound of
formula 1, as defined above, or a phannaceutically acceptable salt thereof, which
«. 15 comprises phosphorylating a compound of formuia 1,
R'OH il
wherein R' is as defined above; '
and where desired or necessary converting the resulting compound into a
pharmaceutically acceptable salt or vice versa.
20
The phosphorylation may be carried out using the following steps (1)-(3):
(1)  Reacting a compound of formula 1l, as defined above, with a compound of formula
s,
R*R°N-P(OR%)(ORY) n
25 wherein R* and R® independently represent Cy.s alkyl, phenyi or substituted phenyl, or
together with the nitrogen atom to which they are attached they may represent a ring such
as a morpholine ring; and R® and R? independently represent hydroxy protecting groups;
to give a phosphite compound of formula IV,
R'-0-P(OR}{OR? v
30 wherein R', R® and R® are as defined above.
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“fornmula 1, as defined above, or a pharnmaceutically acceptable salt thereof,
whi ch conpri ses phosphorylating a conpound of forpula Il, 15

Rerr]OH Il wherein RLe S~ Ae aN hed above; and where

‘desjred or n§,ﬁegs, o converting tihgii$ s pund i Nt PcR/EPITN04SS

. pharmaceutic y acceptable salt lor vi@ The phosphoryl ati on may
be carried out using the foll ow ng—st (D Reacting a conpound

1)-(3):

of formula Il, as defined above, with a c@&nmpound of formula III,
Rlert]Rlerr]N-P(OR[err]) (OR[err]) . 1l wherein Rlerr] and Rlerr]
i ndependent | y The RéRfici thay-b& EdrliecPdut 1 a soNERPwhic® Bods bt btiverd ¥ keactidn 25

together with the nitrogen atomto which th?y are attache the?‘ na
represent a ri$g Sgtylend chlofds) JnJhe REeseneR, o énﬂ“‘%[igfdr ra BERie tetyazole, S-

i ndependent | y nieiijitetrole dt)isifighiimDiydicbedmios) @idosionally! Ldimethylamiispiidiney bt
opti-onal ly substifuted by one or nore hal ogen atons; to give a phosphite
conpound of f &9 eg'pF(ﬂm'éPéb"r?'O P(OR[err])(OR[err]) IV 30

wherei n R e3rk2) R Readting b dsaifing phdsphitss ofifimute dVatithven oxidarit (fof @xampléta on
anct i on (e, o PerEeY AL SREPrra oo R a0 1 Gs & plorphas® Shiotrida ¥,
exanpl e tetrazole, 5- nethylt eRXQPONORMHOBSY i di ni um hydr obr oni de) and
optionally 4- %Fe nhw, ?tmarrt]é) Rfy&ie%is Qgﬁnsgtabove. The reaction may be carried out in a solvent

which does not adversely affect the reaction (e.g. methylene chioride or ethyl acetats)

10 below room temperature (for exampie 0 - -20°C).
(3) Removing thé hydroxy protecting groups from the compound of formula V to give
a compound of formula |, as defined above.

As an alternative to step (1), phosphites of formula IV may be prepared according to
15 steps (1A) and (1B):

(1A)  Reaction of a compound of formula i1, as defined above, with PCl, in the presence

of a base to give a postulated intermediate compound of formula Vi,

R'-O-PC}, \Y/
wherein R is as defined above. The reaction may be carried out in a solvent which does
Y. 20 not adversely affect the reaction (e.g. methylene chloride or ethyl acetate) at a

temperature in the range -20 to +20°C (for example 0°C). Suitable bases include pyridine

and N-methylimidazole.

(1B) Reaction of the compound of formula V1 with a compound of formula R°OH and/or

RPOH (in which R® and R are as defined above) to give a compound of formula IV, as
25 defined above. The reaction is performed without isolation of the compound of formula

Vi, at a temperature around room temperature.

Hydroxy protecting groups which R® and R? may represent include benzyl optionally
substituted by one or more halogen atoms (for example 2,6-dichlorobenzyl or 2-chloro-6-
30 fiuorobenzyl), or Cy.¢ alkyl such as t-butyl. Benzyl groups may be removed using catalytic
hydrogenation (e.g. over Peariman’s catalyst or palladium-on-carbon) or
bromotrimethylsilane, and C,.¢ alkyl groups may be removed using hydrolytic conditions.

-
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Toom tenperature or above. 5 (2) Reacting the resulting phosphite of
formula IV with an oxidant (for exanple a peracid-such as

3-chl oroper oxybenzoic acid, or H LEET Was BEEND| ve a phosphat e of
formula V, Rerr]-OP(O(ORerr]) T VW‘]QF%!Q!BI@'”’
Rlerr] and Q218 e as defi ned laboveREMHE Deactidn may be APV out in
a solvent which does not adversely—aftect the reaction (e.g. nethylene

chloride or ethyl acetate) 10 bel ow roorgtenperature (for exanple O -
-20ferr] Q. (3) Renmovi ng the hydroxy protecting groups fromthe conpound

) ternati ve WartRh i’ AR hefu of bibyieibaipy FHEPRS 1 8aEa o Bl
to 15 st eps prdséhcenntisqdiin) acétate) or sedivot hydnoxide, thecdisgdium gald maydenchitained | as

defi ned above ith PCITerr] in the presence of a base to give a postul ated
int,errrediateng ound of formula VI, Rerr]-OPCl[err] Vi

wherein R err] is as defined above. The reaction may be carried out in a

sol vent whic 0 versal f tkh‘&mf ' ; ne
chl ori de o# &ﬂﬁbﬁgée%?‘gﬁm%g E@gn%e%t%ri nt ??ﬁ?&a@gg%'%@ err]C
(for exanpl e toghmique<’) . Sui t abl e bases include pyridine and

N- et hyl i m dazol e. (1B) Reaction of the conpound of forrmula VI with a
conpound of formula Rlerr]OH and/or Rlerr]OH (in which Rlerr] and Rerr]
are as def i netiwillthe\appanent tgithase skileshinsomart thet sensifve funptignal-groyps mayceed de)
above. The rqacih@bel §n@ﬁ§ﬁr&&&5@d¥ﬁr&@&hﬁi§&'ﬁohﬁ%dmm%%

fornmula VI, at ‘a tenperature around'room tenperature. Hydroxy pr oéectl ng
groups whil@h b aghieved, hy cogentional tachniqups, draxamplg as feacribed in/Pritediye, BEWPS | ~and

2- chl or 0- 6- f | i ek EprhnesBBYZY I GreBiESnd TR NPNuts: USHPAleyind Sofsing, 1081.C
hydr ogenati on ,

The compounds of the invention are useful because they possess pharmacological activ-

ity in animals, including humans. In particular, the compounds are useful in the treatment

15 or prevention of fungal infections. For example, they are useful in treating topical fungal

infections in man caused by, among other organisms, species of Candida, Trichophyton,

Microsporum or Epidermophyton, or in mucosal infections caused by Candida albicans

(e.g. thrush and vaginal candidiasis). They can aiso be used in the treatment of systemic

funga! infections caused by, for example, species of Candida (e.g. Candida albicans),

A 20 Cryptococcus neoformans, 'Aspetgillus flavus, Aspergillus fumigatus, Coccidioldes,
Paracoccidiodes, Histoplasma or Blastomyces. S

Thus, according to another aspect of the invention, there is provided a method of treat-
ment or prevention of a fungal infection which comprises administering a therapeutically

25 effective amount of a compound of the invention to a patient. The use of the compounds
of the invention as pharmaceuticals, and the use of the compounds of the invgntion inthe
manufacture of a medicament for the treatment or prevention of fungal infections are also
provided.

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

’,M."Q—c“—'mm of. for example, Candida albicans, and each plate is then incubated for
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30 (e.g. over Pearlman's catal yst or pall adi umon-carbon) or

bronot ri met hyl si | ane. 6 If step (3) is carried out in the presence of
sodi um acetate or sodi um hydroxi de, the disodiumsalt may be obtai ned
directly. ProgassmspbocP (3) above, and the internedi ate conpRegei®7edsss Or mul a
V formfurther aspects of the invention. Conmpounds of fornulae Il and I
are either known or are avail abl e using known techniques. It will be
apparent to those skilled in the art that %ensitive functional groups may
need to be protected and deprotected during synthesis of a conpound of the
i nvention. Thi48 houys &@7°Ge The plates @k thgn examined foothe| présendedrdibeenca fop groamnpl e
as described ip, Protective Goups. in.Organic Synt 1s'. by T WG eene and
PGMWts, J& ﬁ“ﬂ/\{"ﬁ@? éﬂ‘?a‘ﬁ%éﬂg“"?'??é? mfﬁg%?%rﬁ@ieﬁm@ﬁﬂdgwwwmwﬁeﬁm on
are useful becacs dedté enn (inchles Aspergituseiuoigatiisc Jrichmphyton spp.y Microsporuiaspp.,

i ncl udi ng hu td ¢ , . f LN the treatnent
15 or pr eve%&%&%ﬁ%@%@%’é&%ﬂg%ﬁﬁﬁﬁﬁ Pe useful in
treating topical fungal infections in nman caused by, anong other organisns,
speci es of Cang] ' C r 0 i der ton. .or jn
mucosal inf ec[@ﬁ“ﬂﬂgﬁ%ow{ﬁh% %@%@a@?@@' ﬂ%ﬁ@ﬁ%ﬁ&s ﬁFW
candi di asi s) . imthese inwlradests. be used in the treatnent of systenic fungal

i nfections caused by, for exanple, species of Candida (e.g. Candi da

al bi cans), 20 _Cryptococcus neof ormans, Aspergillus flavus, Aspergillus
f umi gatus, Cocthedn yive evaluatign atthe compasmds; of the invention cambe carfitdoaut ahy seies of hus,

according 9 A ieveisyidpemiondd 8r Intheobe Riechicht bFby SraPhdhinihslion, BTHhiEed ©f
which are inoculated with, e.g. a strain of Candida albicans or Aspergillus fumigatus.
Activity is based on the survival of a treated group of mice after the death of an untreated
group of mice. The dose level at which the compound provides 50% protection against
the lethal effect of the infection (PDs,) is noted. For Aspergillus spp. infection models, the
15 number of mice cured of the infection after a set dosé allows further assessment of

activity.

For human use, the compounds of the invention can be administered alone, but will
generally be administered in admixture with a pharmaceutically acceptable carier
v 20 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 lactoée; or in capsules or ovules either alone or in admixture
with excipients, or in the form of elixirs, solutions or suspensions containing flavouring or
colouring agents. They can be injected parenterally, for example, intravenousty,
25 intramuscularly or subcutaneously. For parenteral administration, they are best used in
the form of a sterile aqueous solution which may cohtaln other substances, for example,
enough salts or glucose to make the solution isotonic with biood.

For oral and parenteral administration to human patients, the daily dosage level of the
30 compounds of the invention will be from 0.01 to 20mg/kg (in single or divided doses)
when administered by either the oral or parenteral route. Thus tabiets or capsules of the
compounds will contain from 5mg to 0.5g of active compound for administration singly or
two or more at a time, as appropriate. The physician in any event will determine the
actual dosage which will be most suitable for an individual patient and it will vary with the
35 age, weight and response of the particular patient. The above dosages are exemplary of



ment or prevention of a fungal infection which conprises adm nistering a
therapeutically 25 effective amount of a conpound of the invention to a
patient. The use of the compounds of the invention as pharnmaceuticals, and
the,use of the conpounds of the invention in the manufacture of a

nedi canent MR IV r eat nent or prevention of fungal infeXRGHFRITAMES 5 so
provi ded. 30 The in vitro evaluation of the antifungal activities of the
conpounds of the invention can be perforngd by determ ning the m ninum

i nhi-bitory concentration (mi.c.), which 1s the concentration of ,the test

conpounds, i ' i ' t_whi " of the part,i.cul ar

M cr o- or gani 2%131; g#%éép%ébg%gér Hgﬂ r??ﬁ’%%'ﬁc;e@&@%%r"?s@cﬁ “ﬁa'grh' eLOLLoweL o ch
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i noculated with a 35 standard culture of, for exanple, Candida al bicans,

and each plate is then incubated for WO 97/ 28169
PCT/ EP97/ 004 4Atethatielyh dhe sompoBriscofrthe. invehionptan be administéred imtberformdof ar t he

Datue o ot qpookisyr pBtaal. or oy iyt R BAiCaty i 1ARBIPBY o Bich, Thlyuén,
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10
Thus, according to another aspect of the invention, there is provided a pharmaceutical
formulation including preferably less than 50% by weight of a compound of the invention
in admixture with a pharmacetstically acceptable adjuvant, diluent or carmier. Aqueous
intravenous formulations are of particular interest.
15 |
The invention is illustrated by the foliowing Examples.
v 20
Method A
PO,Bn,
OH
(/ \N N‘N\ . /N\N N'N\
1. (BnO),PN'Pr.
N=/ — 2 - _
F \=xN Tetrazole . N=/ F \=y
2. mCPBA
F F
25

A solution of 2-(2 4-difluorophenyl)-1,3-bis(1H-1,2,4-triazol-1-yl)propan-2-ol (aiso known
as fluconazole, 10.0g, 32.6mmol), 1H-tetrazole (6.85g, 97.8 mmol), dibenzy! diisopropyi
phosphoramidite (22.55g, 65.2 mmol) in methylene chioride (100 ml) was stirred at room
temperature under a nitrogen atmosphere for 2 hours. The mixture was then cooled to
30 0°C, and a solution of 3-chloroperoxybenzoic acid (13.5g, 50-55% w/w, 39.1 mmol) in



10 dose levels by intraperitoneal or Intravenous injection, or by oral

adm nistration, to mce which are inoculated with, e.g. a strain of Candi da
Al bi cans or Aspergillus fum gatus. Activity is based on the survival of a
treated groug, &e after the death of an untreated grou hioGass The
dose | evel at \Aﬁ"ﬁh t he conpound provi des 50% protection agﬁr\%{p’t he | et hal
effect of the infection (PDerr]) is noted. For Aspergillus spp. infection
model s, the 15 number of mice cured of the®infection after a set dose
allows further assessnent of activity. For hunman use, the conpounds of the
i nventi on can rbethyleha emauer(mjmmmemwmaunﬁmggaawﬂbdramw ot0TIThE Pdsaiting | N
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practice. For aquaoqsl ega”umayetahmimeaahd sodine ridchrisonatel VAfien drm; gsog fthe

ovul es-ei ther SMaR.HE Rl BoS Toaadt T IblvElsobl Waiine; (iF it ard st
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agents. They traye

I ntranuscul ar Im @mguﬁf&iénd;@ﬁ@ E@%ﬁ*&l{ﬁéﬁ?@%Lﬁ%ﬁeﬂf% 15 ﬁ@i&’ are
best used |n t dfabﬁﬁm%ﬂndgrya@mmfer 48 hows 4o gmemmuﬁmcmmw(msgasmm her
subst ances, enough salts or glucose to nake the solution

I sotonic W|th 1ood For oral and parenteral adm nistration to human
patients, the kandyCd§ZddeH A8 Nor14:8Fe CasasRola@uPureduirasi Ct I58.240 He 41460 N, Wi | |
be fromO. Qd t 8440/ kg (in single or divided doses) when adm ni stered by
ei ther the oraI ar par%?teral route. Thus tablets or capsules of the
conpounds Wi | | M romb5ng to 0.5g of active conmpound for

d ; |
adm ni strat i on'tENMRI(3000MHE,\EDE)) 5°84.90 {, 2R), hls%‘idlz@gosgﬁawdoﬂﬁ)!. ng‘ép?b - ot

physician in any event will determ ne the actua
sui tabl e for 73 feidH)R:88-688 (MeHt). 3:28-7:30 (mi #H), 7H2y7. 3ﬂ {rh 6HL . 805(s, 2H)e8.36

wei ght and rquqnge of the particular patient. The above dosages are
exenpl ary qs

Method B
OH FOsPes
/N‘ vN o g0 N o
v * S NS 1. PCL;, pyridine N N'N\)
N~ e \=N 2B0H N/, \=y
3.H,0,
F F

20 To stimed ethyl acetate (1530ml) was added 2-(2,4-difluorophenyl)-1,3-bis(1H-1,2,4-
triazol-1-yl)propan-2-ol (also known as fluconazole, 306g, 1.00 mol) and pyridine (237.3g,

3.00 mol) before cooling to 0°C. Phosphorus trichioride (137.4g, 1.00 mol) was added
dropwise to the reaction mixture maintaining the temperature between 0-5°C before
allowing the reaction mixture to warm to 15°C over 30 minutes. Benzyl alcohol (216g,

25 2.00 mol) was then added over 30 minutes at 15-20°C. After a further 30 minutes
hydrogen peroxide (27.5% wiw in water, 373g) was added maintaining the temperature at
15-20°C. After 30 minutes the aqueous phase was removed and the organic phase

" washed with aqueous sodium metabisulphite, dilute hydrochloric acid and water. The
solvent was removed at reduced pressure and replaced with methyl isobutyl ketone (850

30 mi) and tert-butyl methyl ether (1132 mi). After granulating at 20°C for 1 hour and at 0°C



WO 97/ 28169 : PCT/ EP97/ 05445 8
t he average case; there can, of course, be individual instances where

higher or |ower dosage ranges are nerited, and such are within the scope of
this invention. Alternatively, the conmpounds of the invention can be

admi ni stereVeH2BM8 formof a 5 suppository or pessary, NCHERIFOMAY pe
applied topically in the formof a lotion, solution, cream (for exanple
conprising an aqueous enul sion of polyethyl ene glycols or liquid paraffin);
or they can be incorporated, at a concentration between 1 and 10% into an
oi nt ment- consi st ina of Ite x or white soft paraffin base together
with such st Zf%ﬁ bg‘g’r %'eggod}{'\%r‘%?e%'gf’iwgyaﬁé%@" i1 ﬁ&gfﬁ'b@ﬂ.m%y' ‘Fﬁ\%& 2x

accor di ng to 2200d)lapd deexhatS0°®éndehvaciium dort18 hroursttd give tHesublitle \compound (358g,

B Compound oftSihlore ik B iR Bele s Rs oehfiaT ol B Pl ALt oo o

adj uvant, diluent or carrier. Aqueous intravenous fornul ations are of

particular?:_i(g[., LD Pol=

Exanpl es. ; x e
2-(2,4-Di fluorophenyl)-1,3-bis(1H1,2,4-triazol-1-yl)-2-propyl dihydrogen
phosphate 20 (a) Di benzy Bo, : PO
2-(2,4-difluorophenyl) - 10'39b| s(1H 1, 2,4-triazol -1-yl)-2- pré)pill-rIz phosphat e.
N, N N,
1‘: </ N\;\7 PA/C r:,“ NS

A slurry of the compound of step (a) (9.80g, 17.3 mmol), 5% palladium on carbon catalyst
10 (50% wet, 1.09) and sodium hydroxide (1.38g, 34.6 mmol) in water (26 mi) was

hydrogenated at room temperature and 414 kPa (60 p.s.i.) for 20 hours. The solution was

filtered through a pad of celite {trade mark) and washed with water (5 ml). The toluene

was separated and the aqueous phase cooled to 0°C whereupon sulphuric acid (1.70g,

17.3 mmol) was added. The resulting slurry was granulated at 0°C for 1hour and then

v 15 filtered, washed with water (2x5 ml) and dried under vacuum at 50°C to give the title

compound (5.80g, 87%). m.p. 223-224°C.

Found: C, 40.28; H, 3.39; N, 21.63. Cy3HsF2NgOLP requires C, 40.43; H, 3.39; N,

21.76%.

'H NMR (300 MHz, DMSO) & = 5.07 (d, 2H) 5.24 (d, 2H), 6.77-6.83 (m, 1H), 7.00-7.18
20 {(m, 2H), 7.75 (s, 2H), 8.53 (s, 2H) '

PO,Bn, PO,Na,
N ? N N s N
e - RN
N N F N Ny
— \ Peariman’s cat. -

NaOAc, H,



"Method A [err] N 25 A solution of

2-(2,4-difluorophenyl)-1,3-bis(1H1, 2,4-triazol -1-yl)propan-2-ol (also
_known as fluconazole, 10.0g, 32.6mmol), 1H-tetrazole (6.85g, 97.8 mmol),

di benzyl di iw b phosphoram dite (22.55g, 65.2 mvl) i pcrAiebydesse

chl oride (10 was stirred at room tenperature under a nitrogen

at nosphere for 2 hours. The m xture was then cooled to 30 O[err]C, and a
soluti on of 3-chl oroperoxybenzoi ¢ aci d (18 59, 50-55%ww, 39.1 mmol) in
WD 97/ 28169 PCT/ EP96/ 00445 9
nmet hyl ene chloride (50 m) was added naintaining the terrperature at

O[err]C. The resulting m xture owe erature for
1 hour befor e’\/\%%‘ﬂii"ﬂ(j’?\mq WW@%@? %ﬂaﬁﬁrﬂ??hﬁg'\éasﬁt @fptate

bi tcglr botnﬁt Ie wamma) irVatHaherr (16d rg ?nﬁtohaﬁﬂb (20Vvavi) wasrmye Fbgertied gzéﬁC)ed
Wi met hy e er

After granul a?PH'éjI“éts ca?@j ?1 %‘1‘6 Ta'ﬁﬁ'a? {;‘Fﬂaa"ﬁ#%‘cﬂ?gt"%@/’ffﬁgf é%l"

\(/vfils ged 1\é\n tm hs) | TRe eﬂhﬁbngﬁsfﬁhéred tpdugh\dl padaf celite (&ade tnano aitcmhy bolmm&no&édlﬂ[]

. 3, a ied a ry r va 0 e t he
subtitle corrpmﬂ'&e‘{ gs%g%t 5!8%% Jh%k%y‘%g e@a imbi“‘? P&
N, 14.85. (] eraid dfsenicdtiohand }wfrmcnp@ﬂmrm neeu\imgsmm&h wag alibived ith cdbl éﬁwaN 10
14.84% and granulate for 1 hour at room temperature. The product was filtered, washed with

ethanol (10 mi) and dried under vacuum at 50°C to give the title compound (4.48g, 59%).
10 m.p. 160-162°C

'H NMR (300 MHz, D,0) 5 = 5.01 (d, 2H), 5.40 (d, 2H), 6.80 (m, 1H), 6.79 (m, 1H), 7.11

(m, 1H), 7.63 (s, 2H), 8.68 (s, 2H)

15 = . - - afde

(BnO),PNPr,
Tetrazole, DMAP




mz 567 (MHerr]) [err]H NVR (300 MHz, CDCl[err]) [err] = 4.90 (d, 2H),
4.95 (d, 2H), 5.05 (d, 2H), 5.19 (d, 2H), 6.58- 6.73 (m 2H), 6.88-6.95 (m
1H), 7.20-7.30 (m 4H), 7.32-7.38 (m 6H), 7.80 (s, 2H), 8.36 (s, 2H) 15
Method B [err] 20 To stirred ethyl acetate (1530m ) was added

2- (2, 4-di f1 PPy 1) -1, 3-bi s(1H 1, 2, 4- triazol - 1-yl) pr opBAU/ERB0HE| S0
known ‘as fluconazole, 306g, 1.00 nol) and pyridine (237.3g, 3.00 nol)
before cooling to O[err]C. Phosphorus tn&ahl oride (137.4g, 1.00 nol) was
added dropw se to the reaction m xture ntai ning the tenperature between
O-5[err]-C before allowing the reaction mxture to warmto 15[err]C over 30
m nutes. Benzyl al cohol (216g, 25 2.00 nol) was then added over 30 m nutes

at 15-20[err ]ACsomarebf RH, 38)t22/4-difilioFBphEhyhB-{BRIoRIE Byrinfdi win
wat er, 373Q) g @ g@al ntd;&n%g@;eh tyg?per at ur eB%t f@%ﬁ?#??gﬁ%ﬂ er 30
m nutes the afq\@B g h mple,7 B 04403242, alsodmawe asaerronazole, h
aqueous sodi mmuabIMIpMmyhmlﬂéﬁﬂ&ﬁd(M 93 S%rﬁél) q ?‘ngﬁ zgsjbé
sol vent wag renoyed gh pB‘Efg %Pg!pe é] 8 aced obut yl
ketone (850 3B {PF' FRpidite(FR.F. fggmﬁlp )nmethylene chioride
granul at i ng a(ﬂomﬂ{l)ants] Stirfedrat Tefliq for zihduratanﬁ[a‘i‘fvjth& 16 holfR: %ﬂo%ﬁﬂﬁ%
PCT/ EPO7/ 004%;}) %s t hempr od&c Vﬁu filtered and was 8"%“%’%
cold tert-but n%t"ﬁ{”? A plz @ reaction mixture was then washed with hydrochloric
acld and then sodium bncarbonate. dried (MgSO,) and concentrated. The crude product
phosphite was purified by column chromatography (silica gél. 300g, eluting with 3:1 to 1:1
10 hexane:ethyl acetate gradient) to give a pale yellow oil. This was dissolved in methylene
chloride (100 mi) and cooled to -10°C, whereupon a solution of 3-chioroperoxybenzoic
acid (14.8g, 57% wiw, 48.9 mmol) in methylene chioride (100 ml) was added maintaining
the temperature below 0°C. The resulting mixture was allowed to warm to room
temperature for 10 minutes before washing with aqueous sodium metabisulphite and
15 sodium bicarbonate. After drying (MgSO,) and concentrating the crude product was
purified by column chromatography (silica gel, 300g; eluting with ethyl acetate) to give the
subtitie compound as a viscous syrup (17.86g, 60%).
m/z 610 (MH")
*H NMR (300 MHz, CDCly) 8 = 1.39 (d, 3H), 4.41 (q, 1H), 4.79 (d, 2H), 4.96 (d, 2H), 5.34
20 (d, 1H), 5.40 (d, 1H), 6.58-6.68 (m, 1H), 6.72-6.82 (m, 1H), 7.02-7.18 (m, 3H), 7.23-7.37
(m, 8H), 7.79 (s, 1H), 8.46 (d, 1H), 8.52 (s, 1H), 8.90 (d, 1H)

i ce

A solution of the compound of step (a) (5.0g, 8.83 mmol) in methano! (100 mil) was
hydrogenated over Peariman’s catalyst (1.0g) at room temperature and at 414 kPa {60
p.s.i.) for 16 hours. The solution was filtered through a pad of celite (trade mark) and
concentrated. The crude product was redissolved in hot methanol (20 ml) and granulated



"220m ) and dried at 50[err] C under vacuum for 18 hours to give the subtitle

conpound (3589, 63% . The nelting point and spectroscopi c data was

.identical to that stated in method AA. 5 (b)

2-(_2,4-Dif||{§ 8 I) 1,3-bis(1H 1, 2,4-triazol -1-yl)-2- pr peikpsdiobidsir ogen
phosphate A ? y of the conpound of step (a) (9.80g, 17.3 nmmol), 5%
pal | adi um on carbon catalyst 10 (50% wet, 1.0g) and sodi um hydroxi de
(1.38g, 34.6 mol) in water (26 m) was h?drogenat ed at roomtenperature
and 414 kPa (60 p.s.i.) for 20 hours.- The solution was filtered through a

pad of cgl i t?t OLc fla Hoarf. Wteﬁﬁltinﬁ@ﬁdiwﬁgsﬁiﬁdwmemalﬁdi (8rim)). thé'btbdnﬂlw:sm_ﬂedvas_ .
separate and the aqgueo ase ead to reup uri c aci
(1.70g, 17.3 4°A8 °@Q§ 'ﬁa‘g@g"t%‘@"?‘@%ﬁﬂ’?‘i%a&@lﬁ%?% Tﬁ‘%‘ﬁ%& Gd at

8[er2| ]C L or Ihquqwb %Ag?nnmsé))mnme(d 3M)az_tmftqmm)hsvsat(er1|a)2§5tzrxu)8 ;ig)md
rred under vacuum at err to glve the ]t C un ) g .
mp. 223-224[%90-6.87 (Mc\Hg7-0&7- 14(5"’23"') ﬁz N%Z'P 5%& %, 8% eh 1) 4 73
Cerr]H ers] qum]N@(JhQIerr]P reqU| res C 40. 43; H, 3.39; N, 21.76%
[err]H NVR (300 MHz, DVSO [err] 5.07 (d, 2H) 5.24 (d, 2H), 6.77-6.83 (m

1H), 70071820 (m 2H) , 775(s 2H), 8.53 (s, 2H) Exanmple 2

2-(2, 4- Dfluwu 1, 3- bIS(lH—l 2,4-triazol -1-yl)-2-propyl disodium
phosphate [er O

PCT/ EP97/ 00444594 B RRRAOY L Ltriazold-yl)-2- 1,
mmol ) and sodk
10
\' 1. PCl,, N-methylimidazole
2. 2-chloro-6-fluorobenzyl
v alcohol .
3.H,0,
15

A solution of (2R,3S)-2-(2,4-diflucrophenyl)-3-(5-fluoro-4-pyrimidinyl)-1-(1H-1,2,4-triazol-
1-yl) butan-2-ol {the compound of Example 7, EP 0440372, also known as voriconazole,
10.0g, 28.6 mmol) and 1-methylimidazole (9.40g, 114 mmol) in methylene chioride (30

ml) was cooled to 0°C whereupon a solution of phosphorus trichloride (4.73g, 34.4 mmo})

20 in methylene chloride (20 ml) was added, maintaining the temperature below 10°C. After
15 minutes a solution of 2-chloro-8-fluorobenzyl aicohol {12.0g, 74.4 mmol) in methylene
chloride (40 ml) was added at between 0-10°C. After 30 minutes hydrogen peroxide (25

ml, 30% solution in water) was added dropwise maintaining the temperature betow 20°C

with cooling. After a further 1 hour the reaction mixture was separated and the organic

25 phase was washed with water (2x100 mi), dried (MgSO,) and concentrated. The resulting
' viscous oil was granulated with tert-butyl methyl ether (60 ml) for 2 hours at 0°C. The
product was filtered, washed with tert-butyl methyl ether (20 ml) and dried at 50°C in



(2.90g, 35.3mmol) in ethanol (160 nm) and water (20 m) was hydrogenated
over Pearlman's catalyst (1.00g) at roomtenperature and at 345 kPa (50
p.s.i.) for 16 hours. 5 The solution was filtered through a pad of celite
(trade mark) and the solvents renoved at reduced pressure to |eave a thick
syrup. Thi s WR¥81¥so| ved in ethanol (100 M) with the ai FPCHER#MMES: | on
and warnmed to reflux. The resulting solution was allowed to cool slowy and
granulate for 1 hour at roomtenperature, The product was filtered, washed
with ethanol (10 m) and drled under vacaﬁmat 50C to give the t|tIe
corrpound (4. 488” T—!{g . 160-162[err]C [erréH NVR (300 MHz, Dierr] O
[err] = 5.01 @#¥e h%“'ﬁt?  the syibtitie compquad as g whi cm';taelnp solid) (18.19,188% m
(1;??’ 3;) 63 Eg’yﬁmmp&‘ﬂgﬂm 2 1?5 f di 1-(1H 1, 2, 4-
, -2-(2,4 uor Q pyrimdin triaz
~1-yl)-2- bl “@"I‘&#@J@B{a@%‘%ﬁcﬁ%@emﬂhﬂ%m&w 08(dy |2i).smcl 1H), 6.27
(2R 35)-2-(2, &ﬂqumrg ng .z triaz
-1- vyl )Oé tgutTy > 'P ( p?lﬁe 1If ﬂ; shey] 0"@'7?5%*1;25(1*"%“ 6192(#5'7_&“22'%
PCT/ EP97/ 09445 'é3 S %1n(501= ). 844 (d, 1H), 8.61 (s, 1H), B.91 s.1H)
(2R 39)-2-(2,4-difl uorophenyl) 3-(5-fluoro-4-pyrimdinyl)-1-(1H1,2,4-triaz
ol - 1-yl) but an-2-ol (the conpound of Exarrpl e 7, EP 0440372 al so known as
vori conazol e, )17 G neg-(2.4+Huorophenyl)-3-{5-1 mA-pprmidinyiit < -tHge B3
mol ), Ghal

" 1)H,, PG, NaOH,
" H,0,toluene

2) H:S0,

A mixture of the compound of step (a) (50g, 70 mmol), sodium hydroxide (8.40g, 210
mmol) and 5% palladium on carbon catalyst (10g) in toluene (450 mi) and water (150 ml)
15 was hydrogenated at room temberature and 414 kPa (60 p.s.i.) for 24 hours. The reaction
mixture was filtered through celite (trade mark) and the toluene layer separated and
discarded. The aqueous layer was then washed with methylene chloride (2x75 mi) and
toluene (2x75 ml) and then cooled to 0°C whereupbn sulphuric acid (10.3g, 105 mmol)
was added. After granulating at 0°C for 1 hour the product was filtered, washed with water
20 (60 mi) and dried under vacuum at 50°C for 16 hours to give the title compound (20.5g,
68%). The proton NMR data was identical to that obtained in Example 3(b).
Found: C, 44.48; H, 3.45; N, 16.19. CysHsFaN;O.P requires C, 44.77: H, 3.52: N,
16.31%.

25 Exampie5




5 mmol) and di benzyl diisopropyl phosphoramdite (33.6g, 97.4 mol) in
nmethyl ene chloride (100 m) was stirred at reflux for 2 hours and a further
.16 hours at room tenperature under a nitrogen atnosphere. The reaction
m xt ure was ‘;g shed wi th hydrochl oric acid and then sogigpoiiosasas bonat e,
dried (MgSq er% and concentrated. The crude product phosphite was
purified by colum chromatography (silica gel, 300g, eluting with 3:1 to
1:1 10 hexane:ethyl acetate gradient) tasgive a pale yellow oil. This was
di ssol ved in nethylene chloride (100 n) and cooled to -10[err]C’ whereupon
a solution of 3-chl oroperoxybenzoic acid (14.8g, 57% ww, 48.9 mmol) in
nmet hyl ene chl oride (100 n1 was added mai ntaining the tenperature bel ow OC
The resulting m xture |l owed to warmto roomt yl
m nut es before washi ng é%i aqueous SOdI um et abi sul bhge and 15 sodi um
bi carbonate. Aft rNdr |9 CIe ’-] and congBpt raty og * e crude product
was purified by [Col'm AT F-Ilcgﬁ , 3¢ el®ing with ethyl
acetate) to gi v¥NaHe subtit ecm}mmd as a Wit . 86g, 60% .

=~ 39 (d, 3H),
1H)

mz-610 (M err]) [ér ) err]
4.41 (q, 1H), 479(d : 496(d 2H), 5.34 20 .40 (d, 1H),
6.59-6.66 (m 1H), 82 (m 1H), 7.02-7.18 (m 38 -7.37 (m 8H),
7.79 (s, 1H), 846(d lil—l) 852 (s, 1H), 8.90 (d, 1
2R, 3S)-2-(2 I
(2R ¢ )>2 gut;i 9;&#53&:@5{;& n%ﬁ&r?!éf[éi%ﬂ gg{)(m%?ydemamﬁ i dchtofe f2d7b' 220
F A sol ution ml) wmadﬂgdm%nmooﬁsh@pemm@m@Smmimte} 11091 E0hewmol) (100
m h rt@{leﬁ th &‘#pr
anél 2?8412 ? Bﬂn&é’seﬁ-?g’?gﬁ ?g Hours ??ﬁ%@%‘ﬁg |Ite ed ﬁﬁr ough
a pad of celi pgl 4 (tragg@qﬂartqyewg any insoiuble material then cooled to 20 C and granulated

for-1 hour. The resulting product was collected by filtration, washed with acetone (2 x 250

mi) and dried at 20°C under vacuum for 18 hours to give the title compound (233.3g,
74%) m.p. 114-115°C. :

10 'H NMR (300 MHz, DMSO) & = 1.23 (d, 3H), 3.07 (s, OH), 3.38 (t, 2H), 3.60 (g, 1H), 3.78
(g, 2H), 5.50 (s, ZH), 6.72-6.80 (m, 1H), 6.84-7.02 (m, 1H), 7.36-7.42 (m, 1H), 7.82 (s,
1H), 8.59 (d, 1H), 8.78 (d, 1H), 9.35 (s, 1H)

15

20



‘concentrated. The crude product was redissolved in hot nmethanol (20 m) and
granul at ed WO 97/ 28169

PCT/ EP97/ 00445 13 at O[err]C for 1 hour. After filtering and washing with
met hanol (5 m) the product was dried under vacuum at 50C to@ye he title
compound (1WEY38163909  m p. 145-146[err]C. [err]H NVR (30¢" ,"’“&?SO)

[err] = 1.31 (d, 3H), 4.01 (q, 1H), 5.31 (d, 1H), 5.42 (d, 1H), 6.90-6.97
(m 1H), 7.04-7.14 (m 1H), 7.20-7.30 (mg1lH), 7.95 (s, 1H), 8.70 (d, 1H),
8.73 5 (s, 1H), 8.89 (d, 1H) Exanple 4

(2R, 3S) ~2- (2, 4-Di fl uorophenyl ) - 3-(5-fl uoro-4-pyri W)(gh%)ﬁ 1-(1H1,2,4-triaz
ol -1-yl)-2- 10 (a) BisM2- r op-f uorsp Rnzy! ) ole
(2R, 35)-2- (2, 4-di f | u§r oAy N'3-¥5Lor of 4-Pyr i mitiayiy- 1-
(1H-1, 2, 4-tri azol - 1- YIY-p-ut y=phosphat@ [g;i] N2 HO, ~~~3.1H202 15 A
sol uti on of CHF,
(2R, 3S)-2-(2,4-df fl uor oph )-3-(5-fluoro-4-pyrimdinyl)-1-(1H1,2,4-triaz
ol - 1-yl) butan-2-ol (the conpound of Eig? le 7, EP 0440372, al so known as
vori conazol e, 10.0g, 28.6 mml) and 1- ‘E@I i m dazol e (9.40g, 114 mol) In
met hyl ene chloride (30 m) was cooled tg O[err] C whereupon a sol ution of
phosphorus trichloride (4.73g. 34(13‘\ %@N\i \TE ﬁ)}chl oride (20 nm)

Af ter

F
¥

was added, maintaining the tenpermiure bel ow YO[ €

2-(2,4-Difluorophenyl)-1-{3-[(E)-4-(2,2,3,3-tetrafluoropropoxy)styryl}-1H-1,2,4-triazol-1-yl}-
3-{1H-1,2,4-triazol-1-yl) propan-2-o! (the racemate of Example 19, EP 0472392, 475mg,
5 0.88 mmol), 1H-tetrazole (185mg, 2.64 mmoi) and dibenzyl diisopropylphosphoramidite
(607mg, 1.76 mmol) in methylene chloride (5 mi) was stired at room temperature under a
nitrogen atmosphere for 20 hours. The mixture was then cooled to 0°C, and hydrogen
peroxide (1.0 ml, 30% solution in water) was added dropwise maintaining the temperature
below 20°C. The resuiting mixture was stired at 20°C for 30 minutes before separating
10 the organic layer, which was washed with water, dried (MgSO,) and the solvent
¥ evaporated. The resulting pale yellow oil was purified by column chromatography (silica
gel, eluting with ethyl acetate/hexane) to give the subtitie compound as a viscous syrup
(595mg, 84%). |
'H NMR (300 MHz, CDCly) & = 4.37 (t, 2H), 4.91 (d, 2H), 4.97 (d, 2H), 5.02 (d, 1H), 5.07
15 (d, 1H), 5.16 (d, 1H), 5.18 (d, 1H), 6.05 (i, 1H), 6.59-8.78 (m, 2H), 6.82 {d, 1H), 6.90 (d,
2H), 6.91-7.00 (m, 1H), 7.21-7.38 (m, 10H), 7.42 (d, 2H), 7.42 (d, 1H), 7.79 (s, 1H), 8.28
(s, 1H), 8.39 (s, 1H)




"15 m nutes a solution of 2-chloro-6-fluorobenzyl alcohol (1 2.0g, 74.4
nmmol) in nethylene chloride (40 m) was added at between 0-10[err]C After
30 m nutes hydrogen peroxide (25 m, 30% solution in water) was added
dropwi se nuiyphaimh&o the tenmperature bel ow 20C with cool i ngcTiédroo44s
further 1 hour the reaction m xture was separated and the organic 25 phase
was washed wth water (2x100 m), dried (MgSO4) and concentrated. The
resulting viscous oil was granulated with7tert-butyl nethyl ether (60 m)
for 2 hours at O[err]C. The product was filtered, washed with tert-butyl
methyl ether (20 nl) and drpggnat SO[err]C in WD 97/ 28169

PCT/ EP97/ 00445 14 vacyp foo 18 hours togive the OB e conpound as a
white crystalline sofi INUM Tg’ §8% i, p. 18"&1[err]C. [err]H NMR
(300 MHz, CDCl[err])NFénr D (d, 3FF, 33 (gNaOH), 5.08 (d, 1H), 5.13
(d,.1H), 5.27 (d, 1Hy, 5. d, 1H), 5.32 {Fd, CHF) 3)isel2 (d, 1H), 6.60-6.75
(m 2H), 6.92-7.07 (m 2 ¥ 7.11-7.37 (m 5H), 7.81 (s, 1H), 8.44 (d,
1H), 8.61 (s, 1H), 8.91 (s, 1H) (b) PO,H,

(2R, 3S)-2-(2.4-Dl fl uorophenyl)-3-(5-{lI uorc‘,o-4-gyri mdinyl)-1-(1H1,2,4-triaz
ol -1-yl)-2- butyl dihydrogen phosphﬁf‘ﬁ %@yﬁ ogenated at room
tenperature and 414 kPa (60 p.s.i.)hfloir 4 huegs. gtion m xt ure was
filtered through celite (trade mark) an e toluene | ay rated and

di scarded. The aqueous | ayer was then d with nethyl ene chforide (2x75
m) and F

A solution of the compound of step (a) (298mg, 0.37 mmol) in methylene chioride (5 mi)
was cooled to 0°C and then treated with bromotrimethylisilane (254mg, 1.66 mmol) and
pyridine (180mg, 3.10 mmol). The resulting mixture was stirred at 0°C for 3 hours and
5 then quenched with water (1 mi) containing sodium hydroxide (96mg, 2.41 mmol). The
mixture was then acidified with dilute sulphuric acid and the product extracted into ethyl
acetate. After washing with brine, the ethyl acetate phase was dried (MgSO,) and the
solvent evaporated to give the title compound as a pale yellow foam (202mg, 88%).

10 Example?

3-{4-(4-Cyanophenyl)thiazol-2-yi}-2-(2 4-diftucrophenyl)-1-(1H-1,2 4-triazol-1-yl)butan-2-ol
{Example 88, EP 0667346, 900mg; 2.06 mmol), 1H-tetrazole (432mg, 6.18 mmol), 4-
20 dimethylaminopyridine (100mg, 0.82 mmol) and dibenzyl diisopropylphosphoramidite
(1.42g, 4.12 mmol) in methylene é:hloride (10 mi) were refluxed under a nitrogen



toluene (2x75 m) and then cool ed to OC whereupon sul phuric acid (10. 3g,
105 mmol ) was added. After granulating at OC for 1 hour the product was
filtered, washed with water 20 (60 m ) and dried under vacuum at 50C for 16
hours to g| %‘)&?xﬁ%'tle conmpound (20.5g, 68% . The proton NVR date was

i dent i cal to? btai ned in Exanpl e 3(b). Found: C, 44. fZETEPTRMSE.

16. 19, C[err]H[err]F[err]N[err]CIerr]P requires C, 44.77, H, 3.52; N,
16.31% 25 Exanple

(2R 38) 2-(2,4- Dfluorophenyl) 3-(5- quoro 4-pyrimdinyl)-1-(1H1,2,4-triaz

PCT/ EP97/ 0042’1"3’"‘\%?"?9'% fgr%ﬁr'b"“és Jhe mixtyrewas then geoled,to G, -and, hydragencperdides 3( b)
(214. 7g, SOO(MI)SG%sdnmmwa(emﬂ& added WespwisimainRiniy thi kedRperdture helowe

ls3 : Eﬂ go\r/lvgtsewgérre &@or%%gmfp%egazeff}"l’ ?%I"@B‘ﬁ?%ﬁ?fai?ngefvtafeﬁm e
celite (t radorgamcnayet.mmamsmashgd witis whtet) ldeied tMgS O A land trarsmnme drited0C and
| at f | ect ed trat
Snched i th Jhe fesliiG palb 5P S et BiiRldS) LolymiEB bR plogohS @Mg@ua{ﬁm;?“lg
hours to gi vwithiethyl B@etiielbmahmi(@m Suptitler ¢6tppoung . aslﬁﬁls&ddi[ syfupl @32k \

[err]H NMR (gqg I\/Hz DVBO) [err] = 1.23 (d, 3H), 3.07 (s, 9H), 3.38

2H) 360( 3.78 (q, 2H), 5.50 (s, 2H), 6.72-6.80 (m 1H), 694702
(m 1H), guw (30AMHz,-EDCIg) &2 140 (d, BH), 4.38 G 11)I4.8144)98 (B, 48), 640 (3, HH), 9. 35
(s, 1H 5.43 (d, 1H), 6.62-6.71 (m, 1H), 6.74-6.82 (m, 1H), 7.15-7.37 (m, 10H), 7.58 (s, 1H), 7.62

10 (d, 2H), 7.73 (s, 1H), 7.97 (d, 2H), 8.48 (s, 1H)

(b)

3) H:SO,

15
A solution of the compound of step (a) (310mg, 0.44 mmol) in methylene chioride (5 mi)
was cooled to 0°C and then treated with bromotrimethyisilane (303mg, 1.98 mmol) and
pyridine (215mg, 3.70 mmol). The resuiting mixture was stirred at 0°C for 3 hours and
then quenched with water (1 mi) containing sodium hydroxide '(1 15mg, 2.87 mmol). A

20 yellow precipitate was formed, which was isolated by filtration and then partitioned
between dilute suiphuric acid and methylene chloride. The organic phase was washed
with brine, dried (MgSO,) and the solvent evaporated to give the title compound as a pale
yellow solid {80mg, 35%). _

'H NMR (300 MHz, DMSO) § = 1.38 (d, 3H), 4.22 (a, 1H), 5.37 (d, 1H), 5.41 (d, 1H),

25 6.88-6.97 (m, 1H), 7.09-7.18 (m, 1H), 7.31-7.40 (m, 1H), 7.80 (s, 1H), 7.87 (d, 2H), 8.05
(d, 2H), 8.32 (s, 1H), 8.65 (s, 1H)

Example 8



" Exanple 6 15

2-(2,4-Di fl uorophenyl)-1-[(E)-4-(2, 2, 3,3-tetrafl uoropropoxy)styryl]-1H1, 2,

_A4-tri azol 1-yl}-3-(1H1,2,4-triazol -1-yl)-2-propyl dihydrogen phosphate
triazol - y 9’1’% 1,2,4-triazol-yl)-2-propyl phosphate ZfcTmpoy)esss’/ 28169
PCT/ EP97/ 002 err] CHFF -

2-(2,4-Di fluorophenyl)-1-{3-[(E)-4-(2, 2, 3, 3-tetraf |l uoropropoxy)styryl]-1H1
,2,4-triazol-1-yl}- 3-(1H1,2,4-triazol-1zyl) propan-2-ol (the racemate of

5

ExaerIe 19, EP 0472392, 47 rrg, 5 0 88 mml) 1H—tetrazo|e (185rrg, 2.64
nrol ) and di bezgas)-2i2£0iMie o ‘

nmet hyl ene chl ori de é n é stl red at roomterrperatureunder a ni t rogen
at nosphere fo : e was then cooled to 0C, and hydrogen
peroxide (1.0apl, Alify pHok phedrdxantics ded dropw se rral nta| ning the
mnutes befor &% §inm§nqb tézﬁ%aamé-eﬂ and {50 e st ke k'
wat er, driesd él‘@ﬁﬁne:bn lo¥ Mb&dzeymbum(zsegmmw N, Dedimethyihydraxglaiitiec
LEhyl acet at o g § Bl vl doRrEmatian o) ol 0% e, Gy s 1"
(595my, 849%) . a[ldwdd]tblm to 3646in Mraperdting! dndrwas) stifred fdr 18 Kous! The salifon was91
(d, 2H, 4.97 e‘:aﬁora%w i.mdlsero2 g r%ys)ui'e. ﬁ-ieorzsidue was dissolved in ethyl acetate (1), and
was then washed with dilute hydrochloric acid (2N, 3x400ml) and saturated sodium
10 bicarbonate solution (300ml) and dried {Na;SO,). The organic extract was evaporated
under reduced pressure. The residue was purified by distillation to yield the subtitle
compound (241g, 93%) as a yellow oil, b.p. 130°C (0.1mm Hg), which was characterized
by 'H NMR.
(b)  2A2.4-Difluorophenyl}-1-(4-iodophenylethanone ..
15 2,4-Difiuorobenzyl bromide (23.7m), 0.114mol) was added dropwise {o a stimed mixture of
magnesium turnings (8.1g. 0.183mo!) in.dry ether (300mf) under nitrogen. The mixture
was warmed initially until reaction started, and thereafter the bromide was added at such '
a rate as to maintain a gentle reflux. After 1 hour, the resulting solution of the Grignard |
reagent was added dropwise at -78°C to a soiution of ON-dimethyl4-
¥ 20 iodobenzenehydroxamic acid [see step (a)] (45.7 g, 0.157 mol) in dry ether (300 ml), and
the mixture was allowed to warm slowly 1o room temperature overnight. The mixture was
partitioned between saturated aqueous ammonium chioride and ethyl acetate, and the
organic solution was separated, dried (MgSO,) and concentrated under reduced
pressure, to give the title compound as a white solid, 38.71 g (69%), which was
25 characterised by *H-N.M.R. spectroscopy.
© 4-Diffuorophe enyliprop-2-enane
Bis(dimethylamino)methane (8.78 ml, 0.0756 mol) was added dropwise to a stirred
suspension of 2-(2 4-diflucrophenyl)-1-(4-iodophenyl)ethanone [17.73 g, 0.04585 mol,
from step (b)] in acetic anhydride (23.1 ml, 0.248 mol) at room temperature. There was
30 an exothermic reaction, and the temperature of the mixture rose to 60°C. After the end of
the addition, the mixture was stirred at room temperature for 35 minutes, and then iced
water was added to hydrolyse the excess acetic anhydride. After a further 30 minutes,
the product was extracted into ethyl acetate, and the extracts were washed with dilute
hydrochioric acid, saturated aqueous sodium bicarbonate, dried (MgSO,), and




15 (d, 1H), 5.16 (d, 1H), 5.18 (d, 1H), 6.05 (tt, 1H), 6.59-6.78 (m 2H),
6.82 (d, 1H), 6.90 (d, 2H), 6.91-7.00 (m 1H), 7.21-7.38 (m 10H), 7.42 (d,
2H)y, 7.42 (d, 1H), 7.79 (s, 1H), 8.28 (s, 1H), 8.39 (s, 1H) (b)

2-(2, 4- Dfluo;_(l)lggenyl) 1-{3[(E)-4-(2, 2,3, 3-tetrafl uoropropoxy)styryl]-1H1,

2,4-tri azol V@ 69 y|}-3-(1H1, 2, 4- triazol-1- yl) - 2- propyl PEREPIHSHEN
phosphate WO 97/ 28169

PCT/ EP97/ 00445 17 [err] A solution of t conmpound of step (a) (298ngy, 0.37
mmoi) in methylene chloride (5 nl) was cooled to OC and then treated with
bronot ri et hyl sil ane, (254ng, 1.66 nmol) and pyridine (180 3.10 mmol)

The resul ti ntPreentratadunggsregusad niessyre, U’[Q!YQ‘T'E‘ @ Fo 8 ayhite Bolict (1243

quenched wi t§, M%l&ﬂwﬁdha%myfmm%&wié&yl de (96ng, 2.41 nmol).
The m xture s then ar Iut phuri ¢ acid and the product
extracted i nt et4dHs “-'”v"‘ brine, the ethyl acetate

phase was dr B@ﬁylrbmaﬁmbdlmﬂﬂﬁdhhﬁe szslwemt 46% atREsesbhition 8.2 Eminbif wast | ©
(oRe. 3R 5. Sarar e prrfusnya 4a fz’ggg?ﬁigﬁmﬂéﬁﬁﬁ?%ﬁwmé%ﬁ?ﬂm( 11, .
2,4- tri azol [BY:3ylg) Wmolﬂlf}mdrw {e)p hendip bBingihydroperdxitieN 134.6
(1§R8132RS) 3 ﬁ'lg?hfl p@Sﬁlﬁ'p%}f ll'lrs %ﬁéﬁm{)@?#m temdI 1 uorA) ert]' I%u)s the( 1h
mixture was washed with water (2 x 500 ml), dried (MgSQO,) and concentrated under
reduced pressure fo give the title compound as a white solid (37.46 g, 96%), which was
10 characterised by 'H-N.M.R. spectroscopy.
(@) 4 ; o 4-io¢
n-Butyllnthmm (50 ml, 2.5 M in hexane, 125 mmol) was added dropwise over 10 minutes
to a stirred suspension of methyitriphenylphosphonium bromide (45.0 g, 126 mmol) in dry
THF (800 ml) under nitrogen at -70°C. The mixture was allowed to warm to -20°C, over
15 20 minutes, then a solution of 2-(2,4-difluorophenyl)-2-(4-iodobenzoyl)oxirane [37.46 g,
97 mmol, from step (d)] in dry THF (200 mi) was added over § minutes. The mixture was
allowed to warm to room temperature and stirred for 84 hours. 10% Aqueous ammonium
chioride (500 mi) was added, and the mixture was concentrated under reduced pressure.
The product was extracted into ethyl acetate and the combined exiracts were dried
20 (MgS04) and concentrated under reduced pressure. The solid residue was treated with
boiling hexane (3 x 500 mi), 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 fitle compound as a yellow oil (34.3 g, 92%), which was
characterised by 'H-N.M.R. spectroscopy.

Sodium 1,24-rlazole (12.15 g, 133 mmol) was added to a solution of (2,4-
difluorophenyl)-2-]1-(4-iodophenyl)ethenyl]oxirane [34.3 g, 89 mmoi, from step (e)] in dry
DMF (350 ml) 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
30 (800 ml) and water (2 x 500 ml). The organic solution was dried (MgSO,), filtered, and
silica gel (60-200y, 75 g) was added. The ether was removed under reduced pressure
and the residual solid was appiied to the top of a silica gel column (40-60u, 300 g) and the
product was eluted using hexane and increasing amounts of ethyl acetate (0-75%). The -
product was obtained as a white foam (23.8 g, 61%), which was characterised by H-
35 N.M.R. spectroscopy.



3-[4- (4-Cyanophenyl ) thiazol -2-yl]-2-(2,4-difluorophenyl)-1-(1H1,2,4-triazo
| -1-yl)butan-2-ol (Exanple 88, EP 0667346, 900ng, 2.06 mmol), 1H-tetrazole
.(432nmg, 6.18 mml), 4- 20 dinethylam nopyridine (100ng, 0.82 nmol) and

di benzyl di '@ /9:\%4 phosphoram dite (1.42g, 4.12 mmol) in peg
chloride (10 %{7 re refluxed under- a nitrogen WO 97/ 28169
PCT/ EP97/ 00445 18 atnosphere for 20 hours. The m xture was then cooled to

Oferr]C, and hydrogen peroxide (2.5 nl, 3f§posolution in water) was added

dropwi se maintaining the tenperature bel ow 20C. The resultl ng mxture was
stirred at 20[&rr] fent : A ‘

whi ch was washed & Sol vent evaporat ed 5
The resul ti ngipai- Bi&rified by colum chromat ography (silica

|, el ut & ,{qma
\g/?scoﬁsuslypgpw(%c;?}m%wgﬂ@%[w H Nﬁl‘zl%r%sﬁ:\;ldﬁzm& qﬁﬁmcﬂd’é gfr)ﬁg)mq,)as :

(d, 3H), 4.38Wa§ atho aseimﬂqn afdhe produgt)of step4f (500, :NM!S (300) mi).
6. 62- 6. 71 ( Ahlsi)see@m 4th§ r8eiting)s} 7ra;§na¥ed3f3rémho&9+dim?n é&pﬁ&mréH)A

7.62 10
(ohe. 3Rs) 5. ( ke seig(zzd, n@aw?w " ep"ez«eg By ietion shet et shastieting for § howr 14 1
2,4-triazol - Tt )ow terhpBrature. tthamfap W9 apHREser 4s95% ed By £nifP HPLC Qingfa t he

corrpound of st Lljralgza)'“ (()Scomn and elutlngmwet‘lanogﬁexal\{e ﬁﬂ% chioride (5 n)
M) =2 V)= -

10 The product of step (g) (206.5g, 0.27 moles) was added to methylene chioride (620 mi)
and basified with 40% NaOH. The mixture was stimed for 15 minutes at room
temperature and separated. The aqueous phase was re-extracted with methylene
chioride (310 ml). The organic product solution was washed with water (620ml) and
concentrated to a volume of 245 ml. To the stirred and seeded concentrate at room

15 temperature was added hexane (2450 mi) at a steady rate. The resulting slurry was =
granulated at 5°C for 1 hour. Filtration afforded a white solid (117.4 g, 0.26 moles) which
was characterized by H NMR spectroscopy.

0] ] :

™ 20 nBuli (1.6N, 24.1 mi, 0.04moles) was added to a solution of 1-methyipyrazole (3.28,
0.04 moles) in THF (370mi) at -70°C keeping the temperature below -80°C and stirred for

30 minutes. Maintaining a temperature below -40°C, a solution of zinc chioride (0.5N,
77.1ml, 0.04 moles) was added, followed by palladium tetrakis(triphenylphosphine) (15§%
wiw, 0.9g). Still keeping the temperature below -40°C, a solution of the product of step

25 (h) (6g, 0.013 moles) in THF (36ml) was added at a steady rate. The reaction was
allowed to warm to room temperature and then refiuxed for 2 hours. After cooling to room
temperature, the reaction was quenched with acetic acid (12 ml) 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

30 (120ml) and the aqueous phase further extracted with methylene chioride (50 mi). The
combined organic extracts were washed with water (2 x 120ml) and concentrated to give

an oil. To a stirred filtered solution of the oil in ethyl acetate (100mf) was added 5-
sulphosalicylic acid (3.3g, 0.13 moles) in IPA (10ml). The resulting mixture was stirred at
room temperature for % hour. The resulting filtered solid was repulped in ethyl acetate

35 (50 ml) and recrystallized from IPA (60ml) to afford a white solid (7.2g, 0.01 moles). The



“was cooled to O[err]C and then treated with bronotrinethylsilane (303ng,
1.98 nmmol ) and pyridine (215ng, 3.70 mmol). The resulting m xture was
_stirred at O[err]C for 3 hours and then quenched with water (1 nl)

cont ai ni ng sodi um hydroxi de (115ng, 2.87 mml). A 20 vyellow precipitate
was for med,WQRT2M6%as i sol ated by filtration and then par!’?T’F&?@ﬂ“Eet ween
dilute sul phuric acid and nethyl ene chloride. The organi c phase was washed
with brine, dried (MgSq err]) and the s%lvent evaporated to give the title
conpound as a pale yellow solid (80ny, - g%. [err]H NVMR (300 MHz, DVSO

= 1.38 (d. 3H)., 4.22 (g, 1H),.5.37 (d, 1H), 5.41 (d. 1H, 25 .
Es?gg]- 6.97 (rﬁ"q'g Mps %@%ﬁb@?ﬁ"i ﬂf’?ﬁ EQMF? (35. 5‘3’-#‘."4@"&’#"@&)‘&" 3’?8@4(@'!“ 9 7 87
I(D (Cj:T / éll;l)g?/ gogiagbleltgmé%lxttﬁe #ds stirred dtlroonBieftiperature forli5 Mg ahdseparalél. 9he28169

(2R, 39) - 2- ( 2WeRyS PRASE Y- FRypXtragted with mptnylpoe chipride {25 ml) and; the somblned 1 5 4. _
tO r :\fé ol - t1 lyd»rgar_ﬁe dtwdrab éts dvash hdi'j Wiithp vatep (35 gm%) Tlhetqrganic fr:rc:dm:t_ gptution( Ivgz

, i me -4- nzene Xa aci solution o ridine :

1. 32nol) E% ?ﬂ"&?ﬂ%ﬁ@?ﬁ%xﬁ%@m%e% added dr opw se tgyS a suspengi on -
of 4-i odobenfedy*-256°ori de (251g, 0.94nol) and N, O di net hyl hydr oxyl am ne
hyd hlorid 9 4oml ) i i chl m h
mxt ur e vas. Srrahdos FED et & BB M N B o it Lol 480 Mg

hours. The st8.64.i on was evaporated under reduced pressure, the residue was
di ssol ved i nmet hy n

A solution of the praduct of step (i) (2.0 g, 5 mmol) in ethanol (50mi) was hydrogenated at
50 psi (333 KPa) pressure over 5% palladium on charcoal (0.2 g) for 18 hours at 50°C. A
Y15 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™ and the filtrate evaporated
under reduced pressure. The residue was chromatographed on silica by gradient elution
with ethyl acetate/hexane/diethylamine (0:95:5-»85:33:2). Fractions containing the
desired product were combined and evaporated under reduced pressure. The residue
20 was dissolved and re-evaporated from ethyl acetate (x3) then from ether (x3) to vield a
colourless solid. The solid was recrystallised from aqueous ethanol to give the subtitle
compound (1.25 g, 62 %) as a colouriess solid, m.p. 144-145°C, [a]p = -107° {c =
0.1%,CH,Cl,, 25°C).
Elemental analysis (%)
25 Found:C, 64.26; H, 5.13; N, 17.07
CasHayFaNsO requires: C, 64.54; H, 5.17; N, 17.10
[This compound is also discliosed as Example 67 in co-pending International Patent
" Application PCT/EP96/02470).

30 (9 i ~(2.4-di -3{4-(1- 5 -



‘was_then washed with dilute hydrochloric acid (2N, 3x400m ) and saturated
sodi um 10 bi carbonate sol ution (300m ) and dried (Na[err]SCerr]). The
.organi c extract was evaporated under reduced pressure. The residue was
purified by ation to yield the subtitle conpound (Qﬁ%ﬁ% as a
yel | ow oi | “g)%szs%O[err] C (0. 1mm Hg), which was characterized by [err]H
NVR. (b) 2 (2,4-Difluorophenyl )-1-(4 iodophenyl ) et hanone 15

2,4-Difl uorobenzyl brom de (23.7m, I) was added dropwi se to a
stirred m xture of nagnesium turni ngs ( g, 0.183nmol) in dry ether (300m)
under ni‘trogen, Themxt as, war med |n|t|aIIy until reaction started,

and t hereaft e¥ » peaet= at such a rate as to maintain a gentle
reflux. After 1 hour, the resultlng solution of the Gigmard reagent was
added dropwi se at -78[err]C to a solution of O N di megadp.4pa20

i odobenzenehydroxam-c_acid [see step (a)] (45.7 g, 0.157 gol) in dry ether
(300 ni), and the hire was allowed to warmslowy to m@ﬂuterrperature
overni ght. TheN d S pa%ltloned bet ween sat urm, g4 NS a ni-um

chloride and €t hyl t ' uti o v ar af ed . ~Hri ed
(MySA err]) u' dehr_l?ﬁm%?%ure,N ; P‘ e

'~‘ g (69% ch was 25 acteri geg by
(c)  2) mcpba

conpound as a whitlg $ ,
[err]HN. MR spectfoscopy.
2-(2,4-Di fluorophenyl)-1-(4-iodophenyl )prop-2-enone
Bi s( di (rjret hyl mmbmmemﬁaofﬁeﬁnu) ,(20.¢) 43 mmdl), dibenzyhél prop $priofanhidite?
stirred susp n e
[17.73 g, o (4388 ﬁrﬁrﬂmq*)r E?FFF%‘{?%{? d(ﬁtﬂ qp’%ﬂ'ﬁ%’&%‘é‘ﬁﬁ%&ﬁ@%@ﬁ@ﬂ%‘ 248
mol) at r oﬁmduam\mamqso hi) evas heated dAder reflue fov 118 hiours C The fediclion mixiarewash e
tenperature qf d | tion,
the m xture \@gﬁ‘gﬁq ?} 8%&%"%&?@%%@@ d'gz ?'ﬁéé%ﬁ%‘{ﬁg ﬂgﬁé%?qﬁgﬁ ced
wat er was addtined at 01¢dorcd furtherthoar therc aliowed towvarm BTbom temperatevet The sedctiort her
30 mnutes, mixture was washed with aqueous sodium sulphite solution (10 %, 30 ml), saturated
sodium bicarbonate solution (30 ml) and brine (30 ml). The organic layer was dried
10 (Na;SO,) and solvent was evaporated in vacuo to give an oil. Purification by column
chromatography (sllica gel, 45 g, eluting with toluene to 3.5 % diethylamine in toluene
gradient) gave the required product as a colourless oil (0.8 g, 27 %), m/z 671 (M"+1). H
N.M.R. (CDCl3) 5 = 1.3 {d, 3H); 3.8 (s, 3H); 3.85 (g, 1H); 4.8 (m, 2H); 4.9 (m, 2H), 5.2 (5,
2H); 6.25 (s, 1H); 6.6 (m, 1H); 6.8 (m, 1H); 7.05 (m, 1H); 7.15 {m, 2H); 7.2-7.35 (m, 12H);
15 7.5(s, 1H); 7.8 (s, 1H); 8.23 (s, 1H).

20 A suspension of the product of step (k) (0.5 g, 0.75 mmol) and sodium acetate (0.14g,
1.65 mmol) in ethanol (20 ml) was hydrogenated over 5% Palladium on carbon (75 mg) at
room temperature and 333 KPa (50 p.s.i.) for 24 hours. Tic analysis showed incomplete
reaction and the catalyst was filtered off through a pad of fiter aid (Arbacel, trade mark).
Peariman’s catalyst (75 mg) was then added and hydrogenation continued for a further 72



‘the product was extracted into ethyl acetate, and the extracts were washed
with dilute hydrochloric acid, saturated aqueous sodi um bi carbonate, dried
.(MySd err]), and WD 97/ 28169

PCT/ EP97/ 00445 20 concentrated under reduced pressure, to give the title

conpound asweoewsiee solid (17.03 g, 93%, which was char apteEPsned4dsy
[err]HN. MR spectroscopy. (d)

2-(2-4-Di fluorophenyl)-2-(4-i odobenzoyl ) oxi rane Benzyl tri nmet hyl anmoni um
hydroxi de (3.44 m, 40% aqueous solution248.2 nmmol) was 5 added in one
portion-to a solution of

f2 (2, 4-di f | udwonshernel oatalyslg Wasammeﬁyhr)opgmppadmmmc@%&ogenﬂﬁﬁmeeml,
t t t ,
109 i) | nVPARae Pt S SeBRl dihuratoriort co Mlnd shéred Biplgh e
m xt ure wasd\nﬁsﬁl’w'daw (Hiflowa tteade (Rark) 30 embve, extese csodiMySafetate.] ) Salveht was t
[ ite
ol d (37 a5 UGt AUERa S8P R wal Ko atheh, the e BTRBIR pebins 4"
spectr loislc;ﬁh)?/ a white 80(@(0@599. 168 S dropny < S, BQGQ M.u@?ophéhﬁz )%Wl}lqﬂ.?.gcgr
EOBlr%t %ut es to a s%%ﬁéés%ﬁ%%?ﬁw 1% Erl phé %@f qgspgg ﬁ?n\f%%gpﬁ
(45.0 g, 126 3a7do(a) 11X 3 8, 3H)F5Q@J®(Aﬂ ?ystﬁm@H).rﬁQ {so ) 68 (m; 1H); e&ilm:.mihe
ol Ut on of 3% T HASIRAR A FAr B! LA mNETOR M B 30700 0 o
nmmol, fromstep (d)] in dry THF (200 M) was added over 5 mnutes. The

mXxture Wa¢ PExaMideto warmto roomtenperature and stirred for 84 hours.
10% Agqueous ammoni um
The aqueocus solubilities of the compounds of Examples 1, 3 and 8 (in the form or their

disodium salis) were compared with the solubilities of their respective parent (non-
phosphorylated) compounds (in free base form). The resuits are shown in the following

table.
Compound Solubility (mg/ml)
Example 1 >150
Parent 2
‘Example 3 >150
v Parent 0.6
" Example 6 >50
Parent 0.01
15
Example 10
Aqueous formulation for Lv. injection
Ingredient mg/ml
Compound of Exampie 1 100.00
[ Sodium hydroxide 22.80
Hydrochloric acid, concentrated q.s."
Water for injections to 1.00 mi

20 *The pH range of the resulting solution is adjusted to between pH 8.5 and 9.5 by the
addition of a sufficient quantity of SM hydrochloric acid.



“chloride (500 m) was addetb—and-the nmi xture was concentrated under reduced
pressure. The product vvas extract ed into ethyl acetate and the conbi ned

.extracts were dried 20 M”ﬂ"’mwm ated under reduced pressure.
The solid residue was treat ﬂu"texane (3 x 500 nl), and the
resi dual soWel9miss®ar ded. The hexhne” sol uth ons were combi NREI/ERITNHMLS ed

t hrough a short pad of silica gel, and concentrated under reduced pressure
to give the title conpound as a yeIIow o%% (34.3 g, 92%, which was
characterised by [err]HHN. MR spectr.oscopy. 25 (f) .
2-(2,4-D fluarophenyl)-3-(4-iodophenyl)-1-(1H 1, 2,4-triazol -1-yl)-3-buten-2
-ol Sodium 152 | az0l e (12.15 g, 133 nmol) was added to a sol ution of
(2,4- difluorophenyl)-2-[1-(4-iodophenyl)ethenyl]oxirane [34.3 g, 89 mmol,
fromstep (e) in dr 50 m ) under nitrogen at -70C. The m xture was
stirred for hou@*@SWde‘gf)"gwal't he sol vent renoved under reduced
pressure. The resi due vas pRROPO)@H4 betvveen ether 301} (800 m) and wat er

(2x500 The K gani ut|o was dr rr. filter and
11T ca gl > eetn . Fitpesant g haratyi o, ot & ko “rbibhont copbeng s g
reduced presswammslh@amwmxymd was applied to the top of a 5| i ca
gel colum (40-6 oduct was el uted using hexane and
i ncreasi ng arﬂf@rﬁ%ﬁlﬁﬂéﬁq‘%& el a e%?%r% The product was obtained as a-
white foam (28.8 @mwudmmmmwm%mgm;wmnua 85 NMR:
spectroscopy. WO 97/ 28169

3
PCT/ EP97/ 00445 21 (g) F e
(R) - 2- (2, 4-Di f | uor ophenyl ) - 3- ( 4- |,pdophq‘yyk%-(m1,2,4-triazo|-1-y|)-3-but

en- 2- ol </) l,
N

10 inwhich
R? represents phenyl substituted by one or more halogen atoms;
R® represents H or CHj;
R represants H, or together with R® it may represent =CH,; and
R* represents a 5- or 6-membered nitrogen-containing heterocyclic ring which is
15 optionally substituted by one or more groups selected from halogen, =0, phenyl
[substituted by a group selected from CN and (CgH,}-OCH,CF,CHF3] or CH=CH-(CgH,)-
OCH,CF,CHF,; or phenyl substituted by one or more groups selected from halogen and
methylpyrazolyl.
3. A compound as claimed in claim 2, wherein R? is 2,4-diflucrophenyi.
20 4. A compound as claimed in claim 2 or claim 3, wherein R? is H or methyl.
5. A compound as claimed in any one of claims 2 to 4, wherein R* represents or
comprises a triazolyl, pyrimidinyl or thiazolyl group.
6. A compound as claimed in any one of the preceding claims, which is:
2-(2,4-difluorophenyl)-1,3-bis(1H-1,2,4-triazol-1-yi)-2-propyl dihydrogen phosphate; or
25 (2R,38)-2-(2,4-diflucrophenyl)-3-(5-flucro-4-pyrimidinyl)-1-{1H-1,2,4-triazoi-1-yl)-2-butyl
dihydrogen phosphate;
or a pharmaceutically acceptable salt thereof.
7. A pharmaceutical formulation comprising a compound of formula 1, as defined in
~ claim 1, or a pharmaceutically acceptable salt thereof, in admixture with a
30 pharmaceutically acceptable adjuvant, diluent or carrier.
8. A compound of formula |, as defined in claim 1, or a pharmaceutically acceptable
salt thereof, for use as a pharmaceutical.



“(+)-3-bro honate A sol ution of
(+)-3-broﬁmﬂlﬁ mll ﬁ Roni ¢ aci_g G 0147 pl es) in M5 (40n) was
added to a produt HY6 SHEED AS Bebdy, 0.110 noles) in IMB

@s granul ated for 20

g 0. 03 nol esSCTED"RYAY ect ed by
after further granul ating for 1 hour at low tenperature. The
ty was assessed as 95% ee by.chiral HPLC using a Chiralcel[err]

(300 M). 5

hours at r36M¥8HBerature. A whitle—se

filtration
chiral puri

After seedind the resuItRagLME[Drr

OD-col um and el uti ng vvith et hanol/hexaﬁ [40 60] (h)

(R -2-¢2, 4-
en-2-ol 10

net hyl ene C%@éﬁtﬂﬂé (sElBthi‘bc)f an thed ainbizeirenot la HRAIABEN. forl e HextinéhE oras
15 ﬁ’"ﬁa' r omterrper ature and separated. The aqueous phase
t

stirred for
was re-extr

sol ution waaowashgd:emgahow\gémm&ﬂrﬁevem eoAmgall infclishs] QvhichV e
StIIZI’ an seede centrate rQ terrperature vvas a e
(?dH\"')ﬁ‘?ﬂ" gréo'a & 9 ?eg%%“ﬁ’ %hl” PF RaRhagraceuticlie g at

atcémablesdftltbéredf;tbm‘paﬁéritm&doasudm tteatnsemt.i d (117.4 g, 0.26 nol es)

&) i 7 Soligion P CBIUATBCRGHan £ B oPoepin g 1 0

m)l es) in Tiiphadusvetdicaliy accaptable shilthersof, whighcomprisesiphosphorylatiferd compoahd er r] C
%ﬁ@ l{,“ nutes. Maintaining a tenperature below -40[err]C, a
htoride (0.5N, 77.1m, 0.04 noles) was added, followed by
et raki s(tri phenyl phosdﬂOﬁa) (15% wwW 0.99). Still keeping the
' ution of the product of step 25 (h) (6g,
m ¥ﬁFé%W'n§a§gted at a steady rate. The reaction was
allowed to \mdmwmre odasired: npke r nEcessana nebnverting ribe | nesuling ocompdundr info Adt er

M{;&%{ﬁ&g&bﬁgﬂéﬁﬁ&tm was quenched with acetic acid (12

. To thg
hexane (245
5[err]C for
Wmch was c

, 0. 04nvol

and stirred
sol uti on of
pal | adi uidt
tenperature
0. 013 nol es

cooling to
m ) and wat

15

20

D|quoro %o 54 |od2€henyl) 2, 4- triazol - 1- yl ) -3-but
Rreuticalh

She pP pd ebiPrpda b %Q’Eﬁ ‘7 °H51’ ds9r a,Rharmy

é’&?"@ﬁ % chloride (310 m). The organic product

Z1

)

A process as claimed in claim 11, which compnses the step of removing the

hydroxy protecting groups from a compound of formula V,
R-OP(O)}OR"}ORY \';

wherein R' is as defined in claim 1, and R° and R® independently represent hydroxy
protecting groups.
13.  The process as claimed in claim 12, wherein R® and R? independently represent
benzy! optionally substituted by one or more halogen atoms.
14. A compound of formula V, as defined in claim 12.
15. A method of improving the aqueous solubility of a triazole antifungat compound of
the type comprising a tertiary hydroxy group, which comprises converting the tertiary
hydroxy group into a phosphate group, or a pharmaceutically acceptable salt thereof.

lidii~
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keeplng t he tenperature bel ow 25C. - The reactlon m xture was ewapor at ed
under reduced pressure to renove the THF: The product was extracted with'
qret hyl ene chloride 30 (120m) and the aquepus phase furt her extracted Wist h
net hyl ene chloride (50 m). The combined organic extracts were washed wi'th
water (2 x 120m an concentr t ed to ive an oil. To a stirred filtered
solution of t Om ) was added 5- sul phosalicylic
acid (3.3g, 0.13 noles) in IPA (10m ). The resulting m xture was stirred at
room tenperature for [errkﬁhour The resulting filtered solid was repul ped
in ethyl acetHteinyentiongglaigsyto fipgolecteriyativas Lpefldn thesary (Progriauanin the tefdtmedt a

white solid (£ 6

b Epoar 004 el retliofiPhPfiman g °thgﬁ'i%ene Jhsthogs | ibeiruseiommylat '%’}s
(50m ) and5 basttading them Mdﬂfm%emfor'ﬂhmrpmdmjlpe was stirred at room
tenperature for 15 m nutes and separated. The aqueous phase was
re-extracted with nethylene chloride (25 nm) and the conbi ned organic

extracts wash®darge trumbat ef tr(a’iﬁlenht)tlfun'ﬂaEcmngamds gre dshowh. Sﬂﬁrbﬁmﬁmld\@r&ean

o Ti o et hERPRR oABRC ol Rebbe i Bs5h Hiamuarmoranbiss.

Found C, 63. SRiordd-pdridfinyl)-1- 111@ -6, 4-t(1hiol -1-yl)- butan-z-ol ?also known  as voriconazole)
(2R 39)-2-(2,4-Di fl uor opheny [4-(1-meth razo 5y|)pheny|} 1-(1, 2,4-

trizol- 10 1wlg,lpt) has aﬁmgulgl[ly g@qq ]actlwty against t e c inically important Aspergillus spp fungi.
However, the compound has low solubility in aqueous media, necessitating the use of

complexing agents to achieve satisfabtory aqueous formulations, such as intravenous
formulations.  European Patent Application 0440372 suggests co-formulation with
cyclodextrin derivatives to improve solubility; however, it is always desirable to keep the
15 number of ingredients in a formulation to a minimum so as to minimize possible a.dverse

reactions in patients.

UK Patent Application 2,128,193 discloses phosphoric acid esters for use as plant
fungicides and insecticides.

Maurin et a/ [Int J Pharm, 1993, 94(1-3), 11-14] disclose a-(2,4-difluorophenyl)-ca-{(1-(2-
(3-pyridyl)phenylethenyl)]-1H-1,2,4-triazole-1-ethanol bismesylate, which is stated to be
an antifungal agent having high solubility. |

25 Other triazole antifu.ngal agents are known from European' Patent Application 0576201
and International Patent Application WO §7/01552.

European Patent Application 0413674 discloses formation of prodrugs of therapeutic
glycosidase inhibitors by phosphorylating a free hydroxy group in the molecule. However,
30 phospherylation of tertiary hydroxy groups is not described.

It has now been found that triazole antifungal compounds of the type comprising a fertiary
hydroxy group, including (2R,3S)-2-(2,4-difluorophenyi)-3-(5-fluoro-4-pyrimidinyl)-1-(1H-
1,2,4-triazol-1-yl)-butan-2-ol, may be converted into pro-drugs having greatly enhanced

35 solubility, but which are converted readily in vivo to give the desired active moiety.
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-A solution of the product of step (i) (2.0 g, 5 nmmol) in ethanol (50m )-was
hydr ogenated at 50 psi (333 KPa) pressure over 5% pal |l adi um on char coal-
<(0.2 g) for 18 hours at 50[err]C. A 15 further batch of cataiyst (0: 2 g_-
was added, and the hydrogenati on was conti h@ed for a further 18 hours.

m xture was filtered through Arbocel[err] and the filtrate evaporated under
reduced pr eséaocardingie theggvantiontheredh poriied gravpipedndof orrhiulad, by gr adi ent

elution with ethyl acetate/ t hyl am ne (0:95:5[err]65:33:2).
~Fractions containing the de?%&@&ct wer e conbi ned anclj evapor at ed under
reduced pres wuéfem Rheepresdnisl ehe2fon-kiyddsoxyi partidry ofla anskolecastifiaizal abmgodridosh the

ethyl acetate er% then fromether (x3) to yield a colourless solid. The
solid was reBPFLONATSEER tetight WGIRXY W hanol to give the subtitle conpound

(1.25 g, 62 @ a2 hé‘rnfé%legllrlfahg%%ce&)@iﬂléjsalmr%reo?‘tfbféﬁeﬂ & hérkin Jse‘rtl‘id campéhﬂﬂseéfr]
(c = 0.1%CHerr err err . Elenmental analysis (% Found! C
64.28; H, 5. "1?'"?&?"“9'?)07 C[err] H[ err] Flerr]NJerr] O requi res C 64. 54 H,
5.17; N, 17.10 [This conpound is also disclosed as Exanple 67 in co-pending
_ International Patent Application PCT/EP96/02470]. 30 (k) D benzyl

(2R, 3S) - 2- ( 2The didmpeundpleérthe )innlidn (ate rdistingl frpmathel pdory bt Hesaysq the terty -

91972 iS%GZ o Q%%’PX{’LQS?I”? 'rbh'ta§?le SHB@B%% £gm ounc]s of this type has noF ﬂ rgﬁgy en?‘%se?f t%3

10 functionalization.
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A solution of the product of step (j) (2.0 g, 4.4 mmol ), dibenzyl .

di i sopropyl phosphoranidite (2.28 g, 6.6 ‘Tmol), tetrazole.(0.92 g,. 13. 2
rmol ) and 4-di net hyl ami nopyridine (50 ng) in 5 dichlorofrethane (30 rﬁ) Vias
heat ed under reflux for 13 hours. The react#on nixture was cooled (O[ert]C
-and m chl oroperbenzoic acid (1.52 g, 8.8 nmpl) added. The sol ution was
stirred at OC for a further hour then al¢mwed to warmto room tenperature.
The reaction m xture was washed with aqueous sodi yrgul phite selution (10
% 30 m), saturated sodium b| r~ G ' H-Cand brine (30 m).
The organic | ayer was dried 10 2 Ssol vent was evapor at ed-
in vacuo to give an oil. Pur|f| chromat ography (silica gel,
45 g, eluting with toluene to 3.5 % ylam ne in toluene gradient) gave
the required product as a col ourl essN\NQ (0.8 g, 27 %9, mz 671 (Merr]+1).
[err]HNMR (CDCl[err]) [err] =1.3 {d, 3H); 3.8 (s, 3H; 3.85 (q, 1H);
4.8 (m 2H); 4.9.(m 2H), 5.2 (s, 2H;°6.25 (s,. 1H; 6.6 (m 1H); 6.8 (m
1H); 7.05 (m Tﬂaé‘)naz%l%tnfdﬁ?al%poﬂn@s dorRsapbBinglidithe grotips (2)Rg §bové'é}e 7.8
(s, 1H); 8.23 ( utyl disodi umphosphate [err

suspensi on of (@hB- Qﬁr@d@'@ﬂeroﬂeﬁ@@qu)w( gempcg, see ?ﬁ%ﬁﬂﬁmp@n .swpmraE@teaw@e

(0.14qg, 1.65 I t 1 n

Car bon (75 ng] Pojcatbh (7230, () Moo ot BY FFERT SRS RGO Bl

Tl ¢ anal yS|SS 2R89RIB);i @oﬁxﬂmle T efidturopeann fateht P@&h@ﬂﬂyet(}‘%ﬁ«!@ﬁ?b biseriedwof fis

through a pad _of filter .aid r hac: - s catalyst (7

) vas ¢ hen aieresis GhRFnER Bt RO 2ed BlbF RarBosd & eigndl’s

97/ 28169 of the present application; (f) Compound A of WO 95/22973 (se®@Ghg&RIY,/ SHarikvllly
disclosed as Compound 30 in Example 27 of EP 567982; and (g) ER-30346 (see Drugs-of
the Future, 1996, 21(1): 20-24, Tetrahedron_Letters, Vol 37, 45, pp 8117-8120, 1996 and

10 European Patent Application 0667346, Example 88).

The present invention also provides a process for the production of a compound of
formula |, as defined above, or a pharmaceutically acceptable salt thereof, which
comprises phosphorylating a compound of formula I,

15 | ~ RIOH i
wherein R is as defined above; | _
and where desired or necessary converting the resulting compound into a

pharmaceutically acceptable salt or vice versa.

20 The phosphorylation may be carried out using the following steps (1)-(3):
(1) Reacting a compound of formula Il, as defined above, with a compound of formula
m, | o |
*R'REN-P(OR)(ORY) I
wherein R? and R® independently represent C,¢ alkyl, phenyl or substituted phenyl, or
25 together with the nitrogen atom to which they are attached they méy represent. a ring
such as a morpholine ring; and R° and R® independently represent hydroxy protecting
groups selected from benzyl optionally substituted by one or more halogen atoms; to give
a phosphite compound of formula 1V,
_ R'-0-P(OR°)(OR") . \Y
30 wherein R', R°and R? are as defined above.

.y
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24 hours. The catal yst was filtered off through a pad of Arbacel and

sol vent renoved in vacuo. The residue was dissolved in dichloronet hane (ZG
m) and filtered through a pad of filter aid (HIf|OW trade rrark) to ~rem)\ﬁe
excess sodi um acetate. Solvent was evaporated in vacuo and after . -+ o
trituation with diethyl ether the title conpound obtained as 5 a white

Scfjlelr?] r(fr)erszprgre“r ?]%ﬁ[’ﬁe"ﬁ’f err er rﬁ% %gwg%d%sq#r%gerée'yﬂ sgihe fpaction
4.36; N, 12. 1dem methylpne hivride) (nDN@q:re[semae] of-almild (atid 3fdy;ex@mple tetrazdld) ;5-
1y 72,7 4 AR PRI, Apolinied S sl Herhanoiadnd o

(s, 1H). 10 HEzempérapérafireonspoyeus sol ubilities of the conpounds of

Ex I 1,. 3 formor their disodiumsalts) were conpared
Wi the sof el ¢ ireclnd Mo resuiog ecerie 4pEH (VoMin ShBsRoH JoREsaDI

conmpounds (i n gerasd b.ﬂmﬁhsf@éﬁﬂroggrﬁﬁyﬁeﬂiélb b&d %rﬂzého%n'/é‘a bh@sﬁhg d &%M&X,
tabl e. Conpound - Sol u ?/ &r’rg >
Par ent 2 ExarrpReOB OXOR")(CR® >150 Pé/r ent

0.6 Exanpl e 8 wherein R', R® and R® a?égs et rgﬂabove The reaction may Be rrita oﬁglhear%éﬁmnt
formulation for i.v. injection f?
which does not adversely affect the reaction (e.g. methylene chioride or ethyl acetate)
10 below room temperature (for example 0 - -20°C).
(3) Removing the hydroxy protecting groups from the compound of formula V to give

~ a compound of formula 1, as defined above.

As an alternative to etep (1), phosphites of formula IV may be prepared according to
15 steps (1A) and (1B) |

(1A)  Reaction of a compound of formula II, as defined above, with PCI3 in the presence

of a base to give a postulated intermediate compound of formula VI,

R'-0-PCl, Vi

wherein R' is as defined above. The reaction may be carried out in a solvent which does
20 not adversely affect the reaction (e.g. methylene chloride or ethyl acetate) at a

temperature in the range -20 to +20°C (for example 0°C). Suitable bases include pyridine

and N-methylimidazole. _

(1B)  Reaction of the compound of formula VI with a compound of formula R°OH and/or

ROH (i.n which Rc and R° are as defined above) to give a compound of formula IV, as
25. defined above. The reaction is performed wrthout isolation of the compound of formula

Vl at a temperature around room temperature. |

Hydroxy protecting grou;;s ‘which R® and R may represent include 2 6-diehlorobenzyl and

| 2-chloro-6-ﬂuorobenzyl Benzyl groups may be removed using catalytic hydrogenatron '

30 (eq. over Pearlman s catalyst or palladrum-on-carbon) or bromotrimethyisilane.



Conpound of Exanple 1 100. 00. Sodi um hydroxide ..
22.80 Hydrochloric acid, concentrated -"-"g.s.* \Water fog i njecti ons , e
to 1.00 m 20 *The pH range of the resulting solution is adjusted to*3; 3
between pH 8.5 and 9.5 by the addition of aSufficient quantity 'of 5M °
hydr ochl ori c aci d. WO 97/ 28169 :

PCT/ EP97/ 00445f 3&pC{3)iisscarred outAn dbenpoesedceo of Sodioml &cetate or sodium hydroxide, }he

err]-0OP(O (G rel erein represents the non-hydroxy portion of a
ﬂi azLI e gnt i gﬁf{g"z‘r"“%ﬁﬂ‘&\gﬂ’& %a'?eﬁed"ﬁ? conprising a tertiary hydroxy
group; or a pharmaceutically acceptable salt th](car?of. I2 I A[corr})mi(r)\d as
claimed in claim1l erein err]. is a group o ormula la, [err I n
which Rlerr] ?%rﬁp%ise\é\@g éﬁé‘iﬁ%aﬁm (Nmegiate, samBpuns of feanulge fatorfarther
Rlerr] represegspectd 6 theHh@dritibn, Rﬁ&ﬁ%ﬂun&@%%ﬁﬁlﬁ&a i add uf Q%egin%rréw ih

a b- or -ﬁ’é’ﬂ‘o‘gr%rﬁ-

‘Rerr] it my represent :CH[errg;_ and Rerr] represents
ni t r ogen- cont AVAI#RIe Heipg kaewr tecbniauesy whi ch i s

It will be apparent to those skilled in the art that sensitive functional groups may need to
be protected and deprotected during synthesis of a compound of the invention. This may

10 be achieved by conventional techniques, for exampie as described in ‘Protective Groups
in Organic Synthesis' by T W Greene and P G M Wauts, John Wiley and Sons Inc, 1991.

The compounds of the invention are useful because they possess pharmacological activ-
ity in énimals, including humans. In particular, the compounds are useful in the treatmént
15 or prevention of fungal infections. For example, they are useful in treating topical fungal
infections in man caused by, among other organisms, species of Candida, Trichophyton,
Microsporum or Epidermophyton, or in mucosal infections caused by Candida albicans
(e.g. thrush and vaginal candidiasis). They can also be used in the treatment of systemic
fungal infections caused by, for example, species of Candida (e.g. Candida albicans),
20 Cryptococcus neoformans, Aspergillus flavus, Aspergillus fumigatus, Coccidioides,
Paracoccidiodes, Histoplasma or Blastomyces. |

Thus, according to another aspect of the invention, there is provided a method of treat-
ment or prevention of a fungal infection which comprises administering a therapeutically
25 effective a_mou'nt of a compound of the invention to a patient. The use of the compounds
of the invention as pharmaceuticals, and the use of the compounds of the invention in the
manufacture of a medicament for the treatment or prevention of fungal infections are also

k)

provided.

30 The in vitro evaluation of the antifungal activities of the compounds of the invention can |
be performed by determining the minimum inhibitory concentration (m.i.c.), which is the
concentration of the test compounds, in a suitable medium, at which growth of the
particular micro-organism fails to occur. In practice, a series of agar plates, each having

the test compound incorporated at a particular- concentration, is inoculated with a

35 standard culture of, for example, Candida albicans, and each plate is then incubated for
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ut ed by one or nore groups sel ect ed from hal ogen =0,
pheny II la ! a group selected from CN and i
err* err er*r CF[err]CHF[err]] or CH:CH-(C[err]H[err]) IR

OCH[ err]CFlerr]CHF[ err]; or phenyl substit&éed by one or nore groups
sel ected from hal ogen and met hyl pyrazol yl . 3. A conpound as clainmed in

claim 2, whergin R iide éfSa dorfipdlintl di esriiuen vk deﬁﬁ’ed th claim™ C&@gﬁﬁ?ﬁ‘\aé‘éutlcally

claimed in claim?2 or claim3, wherein R.err] H or neth
conpound as cAckeptable; salhdgeresfe "@)fth%I’H?'FHs‘a"éu'ieo‘Jﬁ a Wﬂé‘l’@ﬂﬁnk[féf the rtesgtraentnes

or conprises e&éritn@ﬁ%l‘ bgalpﬁtfg&mﬂgl nyl or thiazolyl group. 6. A conpound
~as clained i any one o he precedi ng clains, whichis:

2-(2,4-difl uo"rQaphehyfhetDOG ofi treatment 2o 4prevertion| ofl fyngal dnfectigns| ity compeses

phosphate; <

(37595 3 5. afIniSterog g REMGRYIo!, HEGh 33 Sefes inFRigN - 91 @ypbamacsutical,,
-1l-yl)-2- bwcpéphébbmanwofph@mﬂmhan need af mrtrmaemtl cally acceptabl e

It th f h t f | at
?&m“ e OO 1ot 1 Bupeeas 157 e profitioh 3t 3 oPiraliis SPBRHE' 11k defrala olim . or
thereof, in a&ﬁhme&ﬂ@hnwa@eaﬁblemmrtﬁ@é@ruw@achmpaggseﬂioabh@y@ﬂmw%aﬁqpound

39

diluent or carrier. 8. A conmpound of fornula I, as defined in claim1l,
or a phar nacletf‘Pré"&l'?U acceptabl e salt thereof, for use as a phar maceuti cal .
9. Thejgse of a conpound of fornphgy!, as def i ngd inclaiml, or a

pharmaceutical l'y acceptable salt thereof, in the manufacture of a
medi carment f owhargie R'rieas defineddn clgimedent i on of fungal infections.

and where desired or necessary converting the resulting compound into a
pharmaceutically acceptable salt or vice versa. -
12. A process as claimed in claim 11, which comprises the step of remow)ing the
15 hydroxy protecting groups from a compound of formula V, '
| R'-OP(O)(OR?)}(ORY vV
wherein R' is as defined in claim 1, and R® and RY independently represent hydroxy
protecting groups selected from benzy! optionally substituted by one or more halogen
atoms.
20 13. A compound of formula V, as defined in claim 12, _ .
14. A method of improving the aqueous solubility of a triazole antifungal compound of
the type comprising a tertiary hydroxy group, which comprises converting the tertiary
hydroxy group into an OP(Q)(QH), group, or a pharmaceutically acceptable salt theredf.'

25
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10 A et hod “of treatment or prevention of fungal infections, whiRtmP cofYy

conpfises 5 administering a conpound of formula |, as defined in claiml,
or .a pharmaceutical ly acceptable salt thereof, to a patient in _need afpgieh
treatnment. 11. A process for the production of a conpound of@l§\nul a -,

defined in clgiadl, i 't \Qiglot Srneses
Commri Sae ohosoBIOTa: i o o SRARHRREH Mok P 8kAREARY" e
Rl er r.] OH ReENATIONAL AbpLieARONRUBLEG D ONSERTHE PATACFHCUHORFATION TREATP (PCT)

necess \.,uuvcl L 1 H-+h OtY the—nteo—a—phrar-nacent—catt
accept @ %‘?’“\éd@@ﬁf? ?"s%; 12g i ?’Bé’é%’%‘"‘a‘g"’&*‘,‘a\"ﬂ’é‘&mf’% cl ai #?197”8169
whi ch conﬁmgééﬁsﬂ%éﬁél‘@é’%#- GOZF 9

A
Ty A P-.J,fimma.; (FidliclnHaeE neAsg.,@wpﬁmfn{w
a conpgs

nrr'l\(('Dfnrr

wher el ﬂ(ﬂlﬁmmm AENES | 1 Rt Todu [ATinRbssioha and R

i ndependently r resent hydr oxy pr ot ect ivhd™Yy Aﬂﬁ ol )y GREER - Hpugey [GB/GB];
opt i onclm)}"mnﬂﬂf“!!séﬁe by o¥fdenisey 1P (BOHZ) oge?%%m ’ggg‘ Teay ?"
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(57) Abstract
The invention provides compounds of formula (I) :R3}-OP(OXOH)2, wherein R} represents the non-hydroxy portion of a triazole
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