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PROCESS FORWPIBIOATING AN ANTI FUNGAL AZOLE W TH HYDRAZI NO ANDPAT/{GHIMOISUE

| RITERMVEDI ATES The present invention relates to a chem cal
process and to i nternmedi ates useful in such a process. In particular this
I nvention relates to processes and internediates for preparing a triazole
havi ng antifungal activity. _ '
(¥)-(R-2-(2,4-Difluorophenyl)-1-[3-[(E)-4-{2,2,3,3-tetra-
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of activity.INTERMEDRATESI ar this conpound shows good activity  against

Candi da al bi cans, Cryptococcus neof ormans and Aspergillus fum gatus. This

conmpound is known in the literatur t de_DQ870 . re recentl
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37(11): 2412-7, Mochizuki et al., - Program and stracts of t
I nt er sci ence ERFFBMEREASEAVItYAnt i ni crobial Agents and Chenot herapy (1 CAAQ),
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and phar maceliprophhi2-atciplaabersy potdnt afwifandalahgermtciavinded wwvddc! ai ned

n spectrﬁm of activity. In particular this compound shows good activity
against Candida albicans, Cryptococcus neoformans and Aspergillus
fumigatus. This compound is known in thg literature by the code D0870

(more recently ZD0870) and has the structure of formula (I):
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Representative refereﬁces in the literature to the
antifungal activity of D0870 include Yamada et al., Antimicrobial
Agents and Chemotherapy 1993; 37(11): 2412-7; Mochizuki et al.,
Program and Abstracts of the 33rd Interscience Conference on

" Antimicrobial Agents and Chemotherapy (ICAAC), New Orleans, 1993, 188
Abs. 377 and Edwards et al., Program and Abstracts of the 33rd
Ingerscience Conference on Antimicrobial Agents and Chemotherapy
{ICAAC), New Orleans, 1993, 80 Abs. 143. The compound D0870 and
pharmaceutically acceptable salts thereof are described and ‘claimed in
European Patent Application Publication no. 472392 and corresponding
applications in other territories.

We have now discovered a new process for preparing D0870.
This process is particularly suitable for operating on a large scale

such as for prepariﬁg large quantities of compound for development
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Eur opean Patent Application Publication no. 472392 and correspondi ng

appl i cawiome®42s6 ot her territories. W have noveci/eBIswegd a new
process for preparing D0870. This process is particularly suitable for {
operating on a |large scale such as for preparing |large quantities of
conpound for devel opnent WO 96/ 04256 : '
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and for sale. This new process avoids_the problens associated with the
processes di sclosed in EPA 472392, The processes disclosed in

'EPA 472392 conprise either the reaction of epoxide (A) wth
1,2, 4-tri asetetiey and for spitesedBEs oRv PrRsEES MVeyds ithe proklhes r eacti on of

the alt er aasdcsQre@ WikHerHeChroddsles aissibialdl {ntepd d7204-triazole (D). These

processes are depicted in Schene | below. ~ Scheme I J[err]
The processes disclosed in EPA 472392 comprise either the

reaction of epoxide (a) with 1,2,4-tfiagole (B) in the presence of
sodium hydride or the reaction of the alternative epoxide (C) with a
substituted 1,2,4-triazole (D). These processes are depicted in

Scheme I below.
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These processes, as exemplified'in EPA 472392, are
satisfactory for the preparation of the compound of the formula (I) on
tﬁ; laboratory scale. However, théy suffer from the problem of
relatively poor selectivity leading to a mixture of regibisomeré.-
These regioisomers have similar physical properties rendering
isolation of the substantially pure product rather difficult,
typically involving column chromatography on silica gel (see EPA
472392 Examples 16 and 19). Column chromatography is not attractive
for the industrial scale preparation of the purified product.

Therefore the present inventors have discovered a new, improved



Tﬁese processes, as exenplified in EPA 472392, are satisfactory for the
pr epar at i onwvob 9éeseonpound of the fornmula (1) on the | abor BRGFHGBIHUBLS,
Hawever, they suffer fromthe problemof relatively poor selectivity

| eading to a m xture of regioisoners. These regioisoners have simlar
physi cal properties rendering isolation of the substantially pure product
rather difficult, typically involving colum chromatography on silica gel
(see EPA 472392 Exanples 16 and 19). Col unmg chromatography is not
attractive for the industrial scale preparation of the purified product.
Therefore the present inventors have discovered a new, inproved WO
96/ 04256 process which minimises the formation of regcheqrpeaggqu) which

- 3- procesemibés RnBli A 885 cbignn @ﬁfﬁﬁah@éka%iw[ eme Si¥TBE Sgradd whi ch
removes the need for colum chromatog ra%% This.is qQ nlflcance

i n operating £igpatiGanse in ARERATAPRI® BE cb}'od‘é’fg s““ﬁﬁ‘?ﬁ%r‘?ﬁ?ﬁ’% %he novel

process of themptR&AMdirei thee AbvelN ppodRei At thelﬁfpsémed.nyemhds pragades this is
of major significance for. the ecay o“('jau%t | o

[ e, sC
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new process f ofconomizr gpeduat@o@&&?ﬂaﬂgeomaelpoqumx(:igs or rpr@dnctn-ew process the
epoxi de (O Is reacted wth hydrazine or its equivalent to forma novel
hydrazi no al cohol internediate. This novel internediate is reacted with
an  imnoether to forfwapyesent investion e finesraddicad AYNPEIFESS f9ren

cyclised with ga Qfﬁxp%emakeout Qpeidi ¢8 .DOBY Qur Qv PEYEdRE0CES SpbBide (C)
dep| cted in SChene
is reacted with hydrazine or its equivalent to form a novel hydrazino
alcohol intermediate. This novel intermediate is reacted with an
iminoether to form a novel amidrazone intermediate which i3 then
cyclised with an orthoformate to provide D0870. Our new process is

depicted in Scheme II.
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Accordingly the present invention provides a process for
preparing a compéund 6f the formula (I) or a pharmaceutically
acceptable sé.lt: thereof which comprises the steps of:



Scherme Il [err] . Accordingly the
presenW@ P&/R4286 on provi des a process for preparing a BCHRIGBISON8HS t he
formula (1) or a pharmaceutically acceptabl e salt thereof which conprisesy
the steps of: WD 96/ 04256 '

PCT/ GB95/ 01815 -4- ) reacting a conpound of

the formula (C) [err]

i) reacting a compound of the formula (C)

F

T

with hydrazine or a chemical equivalent thereof to form a compound of

the formula (II):
NHNH,_ _ ‘ |
OH

F

N (II)

AW

ii) reacting the compound of the formula (II) with an iminoether of
the formula (III) or a chemical equivalent thereof: ' '

NH

R'o | |
OGH,CF, CHF, (1I1)

wt;érein Rl is cl_ 6a\lky.‘l. ‘or optionally substituted phenyl; to form a
compound of the formula (IV): '
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N

F. | <\'N:i;' | | - | (IV)



Wi th hydrazi ne or a chem cal equivalent thereof to forma conpound of the

formul a (11 )WO 964256 ii) reacting the compound of PEEGBY¢BIN
(Ig) with an imnoether of the formula (I11) or a chem cal equivalent
thereof: . [err] wherein Rerr] is ([err] al kyl or
optionally substituted phenyl; to forma conpound of the fornula (1V)
[err] WD 96/ 04256 '
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iii) reacting the compound of the formula (IV) with a compound of the

formula (V):

(r%0) JCH )

wherein R2 is cl-ealkyl or optionally substituted phenyl; to form a
compound of the formula (I); and

iv) if necessary, forming a bharmaceutically acceptable salt.

The reaction of a compound of the formula (C) with hydrazine
or a chemical equivalent thereof is performed under conditions
conventional for the ring opening of epoxides. The reaction is
typically performed in an organic solvent or mixture of solvents for
example toluene or a cl_galkanol for example isopropanol or
isobutano}; The reaction is performed at a non-extreme temperature
such as between 0-60°C but is preferably performed at approximately
ambient temperature for example 15-35°C, typically about 25°C. The
reaction is typically performed in a substantially inert atmosphere
for example under nitrogen at normal pressure.

Hydrazine or its chemical equivalent may be used in the
reaétion. COnveniently hydrazine is present as hydrazine hydrate.

| The compound of the formula (C) is known from EPA 472392
wherein it is described in Example 15. It may be introduced into the
process of the present invention as isolated material or it may be .
prepared and reacted in gsitu. For example.it may be prepared from the
precu.sor diol of the formula (VI):

F OH

(vI)



"iii) reacting the conmpound of the formula (1V) with a conpound of the

f or mul awO\pm4256er 1 | wherein Rerr] is (Jerr] al kyCcTaeBaspIs81snal | y
substituted phenyl; to forma conpound of the fornmula (1); and iv) if
necessary, formng a pharmaceutically acceptable salt. The

reaction of a conpound of the fornula (C) with hydrazine or a chem cal
equi val ent thereof is performed under conditions conventional for the ring
openi ng of epoxides. The reaction is _typically performed in an organic
solvent or m xture of solvents for exanple toluene or a Cferr] al kanol for

exanpl e i:&gr_opanol or isobutanol. The reaction is perforned at a
non- ext r ef®d ti8kpeiuedr H1tos Has PASCeRs: RE dibeOPBBeRF rinveption 8spx abdntiziny

per f or nedigtecARERO WrNBicldyr LN ThESMGE Adene edidla @é%@k&&%aéé&&f r1c
typically about 25[err]C._The_ reaction is typically performed in a
subst ant i & I3 f‘ﬁ%’r‘{s PSS HRETE 192 RSBGPS Bt PRrdiger of anselidl

pressur e. compound of thiydozmilte (0F. its chenical equivalent may be used inh the-

reaction. Convenieptly hydrazing i reseni._.as_hydrazj ne hydrate. i
The "conpound of tﬁrg’ef%c’rm%}“égfé)gi‘es%ﬁ% #Hmlﬁ N gd init is
descri bedinverizdinyiecan® forts payt ¥ Ehe présesdinvancivhe process of the
present 1vent] on i3 dagbale b BlLEbAl (b HEY i°1adiaRE!G1E00, cact o

in situ. For exanple 1t nmay be prepared from recu_sor diof Of the

formul a (Me)p_arf@ra,n}i used _ig\g;geq104g5g§lution in the next step of the
PCT/ GB95/§kRd8s. Again, use in a solution has been found to be advantageous in

order to avoid any difficulties associated with the handling of the ' '
solid compound of the formula (IIX).

The reaction of the compound of the formula (II) and an
imincether of the formula (III} or a chemical equivalent thereof is
performed in a substantially inert organic solvent such as a
hydrocarbon or cl- 4.9.11:3119{!., preferably an alkanol and most preferably
isobutanol. The reaction is performed at a non-extreme temperature

. such as between 0-60°C but is preferably performed at approximately
ambient temperature for example 10-30°C. -

The reaction is typically performed in a substantially -
inert atmosphere for example under nitrogen at normal pressure.

The compound of the formula (IV) may be isolated in any
convenient manner. A particular advantage of this intermediate is
that it is crystalline. This enables easier isolation and
purification of this key novel intermediate.

| In the compound of the formula (III), R is C, _galkyl or
opticnally substituted phenyl. Suitably Rl is methyl, ethyl, propyl
or butyl. Preferably Rl is methyl.' .
The compounds of the forﬁmla {I1I) may be prepared by

reaction of a compound of the formula (VII):

O%CFLM‘FZ_
ne~\JT

(VII)



- 6- and introduced into the process of the present invention as a
solution WOHMR%Ne or simlar solvent. This has been found®CGHGHAS/01815
asvant ageous as it avoids any difficulties associated with the handling
of a solid conmpound of the formula (CO). The conpound of the
formula (11) is a novel and useful internedi ate and forns part of the
present invention. The conpound of the formula (Il) may be
isolated or nay be prepared and used in sigtu or in solution in the next
step of the process. Again, use in a solution has been found to be

advantageous in __ order to avoid any diffjculties associated wth the
handl i ng of th&*th 8oFPPoERdREuREe SPTPHE RAFhifheredp|§ . is as hereinbefqyp

reaction of thgefiaepoundiefbllyhr’dmEsethéndl), afhnaD, propinacbiafut@fiol.he
formula (111) 1g)rga che 'a:&% .e‘quitale t thereof is perfornmed in a

substantial |y THEFFRGENE 18P RP° uch as a ~ hydrocarbon or CJerr]
al kanol , preferably anTakkssmekicmderwssn e fconmitiiis ofi shéd foamala (TIH and

reaction is pegfQre - t . ch as e
0°50Lerr C buck i oF bl B bbbl §a) SIRELALY forvebllk ApnBLE
t enper at ur e f oprgapiercd vedk30[ emvpdiently the solve¥he qregns iofnthes splysntsl | y

performed in a;subataohal IRfon id)ekiesd! MOS RACEH1E0E-BEMEUS 1HJREadlL M PYEN
at normal pressure. The conpound of the formula (I1V) may be

i sol ated i n arfy BYEEPRASRPR Ao EFATRLe toAusng - | ThE FPackiPRnts FenARieRE

i nternedi at e igertbhndd iat 4 hofFyirahd itefperbituse cogbéampbasiiorc itaokaddcyn and

purification of thisg key nqvel internediate. In the conpound of
the fornul a (I‘f’ie)ffrﬁlgr %f a9’|"’§‘L(i%r’r] “alkyl or optionally substituted

phenyl. Suitably R i gtnit hebessarirythat ptlepgbmpound nft yhe foPmelfacrai)y iR[ err ]
s L o GEoritn ol SEHBPURI OLpl I B! A L JeBY il oo
PCT/ GB95/ 01815he formula (I) is in such configuration. Surprisingly we have found
that it is not necessary to ha?e the trans or (E)- cinnamonitrile of
the formula (VII)-in order to obtain the trans or (E)- compound of the
formula (III). We have discovered that the compound of the formula
(VII) may be in either gis- or trans -configuration; both compounds
-provide good conversion taithe required trans- compound of the formula
(III). This is a highly advantageous finding as it removes the
necessity of separating gis and trans isomers of the compound of the
‘formula (VII) prior to :eaétion with RIOH.
The compounds of the formula (III) may be isolated or may be
prepared and used in gitu. Advantageously, this is pfepared as a
‘partially purified solid and is reacted by dissolution in a solution
of the compound 6f the formula (II).
Conveniently the compounds of the formula (VII) may be
prepared by reaction of a compound of the formula (VIII):

/@ O CH, CF, CHF,
OHC | (VIII)

or a protected derivative thereof for example an acetal with a source



with a conpound of the fornula Rlerr] OH wherein Rlerr] is as her ei nbefore’
defi ne | Ly Rlerr] OHis nethanol, ethanol, propan ol
Prefergg?y err] OHis nethanol. The reactP%ﬁE§g$§é®$ t he

conmpounds of the fornmula (VI1) and Rlerr] OHis generally performed in
an organic solvent or a m xture of organi ¢ sol vents. Conveniently .the
sol vent, or one of the solvents, Is the alcohol R err] OHin excess. A
suitabl e co-solvent, if present, is a hydrocarbon for exanpl e tol uene.

The reaction is conveniently perfor®ed at a non-extrene tenperature for
exanple -10[err]C to +20[err]C, preferably at about 5[err]C.

I't is newm%mthaﬁxmyca@emeo&f tthe dicRuifa(lll) is provided in

the t t th duct. of  the formula (|
e L Rogh iy PR L BT espel Sib R Farer Soemmers. | St

necessar yreaotiay ést per foraeas :.ortr(eE):resynnaausmmauJ I EnO.'fne aspdre tRgnula (V1)

00" der JPhl i) LN oblansaoln CRlco iR iGc phdfl! (111 Ve

have di scovere € cofrpoun he f Y€ in either
ci s- or thagmsis wehe¥ geiubieofor mmk%#pmmate Spcb\ﬂajpoga:iumonver sion to

the requida@oldidNSand QPRI AlnskEDE afg@amaaapresénu td afﬁhafssloi i ghly

advant ageous flndlng as It renoves th necessity separa |ng cis and
trans i sGRgrieasgtirhe IBAPKAIAELY 18 k%rf"quoFFrLﬂ a‘°{‘\ﬁ’1tf‘ep$ itempexatugact i on

with R ersof &Hmple 10-60°C forTmmsm&wmnateoni@r nula (I11) may be

i solated or may be Eﬁf ared andﬂmi ? tu Advant ageously, this is
prepared as a = paRic ‘B Br PR 8 “1“%13 gl Foared @rdtion in a
sol uti on reacted 4g g;ggpﬂmdthé doIREeémﬂnhganﬁ.ti-i)le of the formulaCpiRyeni ently '
t he conpounds of the formula (VII) may be prepared by reaction of a

compound of the forrmula (MII1): [err] or a protected
derivative thereof for exanple an acetal with a source

/@ocu;crzcng
NC ‘.
(1x)

-

by methods conventional for converting nitriies to éldehydes, for
- example using nickel:aluminium alloy in the presence of acetic acid
‘and heat or using diisobutylaluminium hydride.
The compounds of the formulae (VIII) and (IX) are known from
EPA 472392. ‘
" The. reaction of the compound of the formula (IV) with a é
compound of the formula (V) is carried out in a substantially inert |
organic solvent such as a hydrocarbon for example toluene. The
reaction generates an alkanol as a hy-prodhct and it is conveniént to
sq}egt a solvent that will form an azeotrope with said alkanol
permitting ready removal by distillation. Accordingly the reaction is
typically performed at a temperature sufficiently elevated to allow
azeotropic distillation.
The compound of the formula (V) is suitably trimethyl
orthoformate or triethyl orthoformate. Preferably (R20)3CH is
" triethyl orthoformate.
The product of the formula (I) may be isclated from the

reaction mixture in a conventiocnal manner and purified by methods
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- 8- of Gwp®6M4a8Bl. Suitably the source of the CH err] CN i sPET/GBI5/0181S
cyanonet hyl phosphonat e for exanpl e di et hyl cyanonet hyl phosphonate. The
reaction is perforned in the presence of base. In one aspect the reaction
I's perforned in an aqueous or aqueous-organi c nedium the base is water
sol ubl e for exanple a carbonate such as potassium carbonate, and a
phase-transfer agent is present to aid dissglution and reaction. The
reaction is perforned at a non-extrene terrperature for exanple

10-60[err] C for exanple approxinately 40[err] Typically the
conpound of t H&eMB i FBeRS/Fi)Iedsin G}/‘ﬁﬁf%nd reacted in situ fromthe

corr eSponC“ ng nitrile %ﬁrﬁ@eﬁ&hﬂdﬁaé*é@tablé @&alits may be prepared 1Y aet hods
conventional for conver# nitriles to al deté%/edes for exanpl e usi glg
i T ng

ni ckel : al umi niSAVETT6H® &F ' P SRR P CHeRE At B CREnTPRENRD G

di i sobut yl al urfioftmuia R¥Hrwide. the desired acilihe Danpbimndg sicht ffltisosrellchose

(Vi11) and (| £zeedkP9w{] Ilb%p%\%nt EPA%J.&ZZ%%%I: a w th gd:foc-ﬂigf:{ce ?\/&é OaQLdOf the

conmpound of t ormu oun IS carried
out in a substsahpmmllcyacnrﬂemd tépgamrepwdvmh smgasr@nhyohq;@arw aor

exanpl e tol Ue%th@%olﬁé@%hiﬁ%n@@%xétéﬁi ABc Ak AN PhoRf: @cPy: product and it
is convenient to ‘select a solvent that will forman azeotrope with said

al kanol  pernmitting rethfy SPERRYPS| °5o§h%I|f§FF“PJraat(FbrFanA&%6\aéFn’d1t? 2 HRTERECt | on
i's typicallyogedhy FBfns by tagpRbpriade el ettiviel Gombibhdical ¥ %:&dpi&xt%' | OW
azeotropi c di | ati The c ound of the formul a
suitably tri n%&ﬂé? f‘;l?fd‘l"ﬁ?'ﬁat BB TRt Hg) U ofHTRERS By é?ﬂftébf’f/
(Rlerr] O err efitisitiers r{fet haxampld ipolysarbéee 80 or gum arabic) appropriate
types of genérally used carriers or solvents, for example sterile
water as needed or vegetable ocil, and also pharmaceutically-acceptable
solvents or solution aids (for example alcohol, glycerine or propylene
glycol) . v
As such drug forms, tablets, capsules, granules,
microgranules, powders, suppositories, syrups, inhalation drugs, soft
ointments, emulsions, suspensions, liquids for eye—drcps, agueous or
non-agqueous injectables, emulsion or suspension injectables, or solid.
injectables used by dissolvihg,;emulsifying or suspending at the time '
of use, may be mentioned, and may be administered to the patient
either orally or parenteraily (for example intravenously,
intramuscularly, subcutaneously, intrarectally, by percutaneous
absorption or transmucosal absorption), or by application in a
pessary. In the case of tablets, capsules, powders, injectables,
suppositories (systemic) or other systemic administrations, for the
-daily dosage, calculated in terms of the amount of the compound of the
invention, administration of 0.1 mg - 2000 mg, preferably 1 mg - 200
mg: is desirable, and this can be appropriately varigd depending on
the condition of the patient. It is also possible to give the whole
amount at a single time or to divide it between 2-6 times or’' to give
it as an intravenous drip.
The compound of the formula (I) is a useful antifungal égent
and reference is made to EPA 472392 for a description of its
properties. .
. The invention is now illustrated by means of Examples in .



The product of the forrmula (I) may be isolated fromthe reaction mxture

in a comoeanassal nmanner and purified by nethods WRCIGHEdAids
PCT/ GB95/ 01815 - 9- known to :
those skilled in the art. Pharmaceutically acceptable salts may -

be prepared in a conventi.onal manner, for exanple by treatnent of the
conpound of the formula (1) with the desi red acid. Exanples of such salts

are those prepared with inorganic aci such as with hydrochloric acid
and sul phuric acid and those preparé %th strong organic acids such as
W th p-tol uenesul phoni c acid and net hanesul phoni ¢ aci d. The

conpound okielhe fornula (1) can be nade into a variety of drug forns by

appr oD i A SEAS! LY ORI IRl PYELPI G LBa1e, DI Nlers, | ubricant s,

col ourants, flavourings, suspension ag €Hul si fiers (for exarrpl e
pol ysor bafigl BG‘QGPsg‘i}ﬁg‘aPﬁ‘tﬁW’m@piW%danrMymm general ly used

carriers Op S@ Wepd Srechded $8PloCrst %{ilchesmf\e@tﬁveﬁslm%qg%ﬂ or vegetabl e
u

oil, and al so pharmaceutically acceptable solvent's or ition aids (for
exanpl e al cohol, glycerine or propylene glycol). As such drug
f or s, tagggggg__apsules granules, mcrogranules, powders, suppositories,
syrups, inhalation,g . . | si susoen5|ons l'i qui ds
for eye- drops aq ' ot .“— TSty OF-- 25 spen5|on

i nj ect abl exiazo 1) grop D g D S IAE ‘
suspendi ng at the tinme of use, may be rrentloned and may be adm ni stered
to the patient either orally or parenterally (for exanpl e i ntravenously,

i nt r anuscédlar [}) -Z(3ec 4t Rifduersaphenyit-Ba f Hit1la R} 4~ txipzplericyl preparse- absorptl‘n

or transnugnsabl apsogp} I;ﬁl@huéa&smbmpi'&%m&'<'azag) gg§sary. In the case
of tabl ets caegsul es ers,. injectables positories (system c) or

ot her systeHH 'é%l]rﬁ"ﬂ‘ng‘?"hPFW {99}t ere G&PW“GGS@G‘“@%&@UV%@G in terns
of the anpaienef (4dmemrprqaaum£eef (ﬁmm)lﬂt&nidm afdrinel #idedbhQagof 0.1 nU -

2000 nmg, f ra IS de an this can be

appropri a 791 svar |1)eédédg%§ﬁ %Y%r@“f’ﬁe"c % f of“f h&ah2ddedt “iFR is al so
possi bl e waeshgnseu-tt wéthihaiter @ODmk). AThe mExnghe wabnecixted Oridbyduidyi toet ween
2-6 tines; qn{?lug ?rgg “heckedd! ( lﬁl?ﬂant ]E: &%&gis.ig{ 'J#" the reaction. We gonpound

of the for |saus
(370 ml) was added and, after 20 minutes of stirrzng, the lower

aqueous layer was separated. The interphase was run off with the
aqueous layer. The agqueous layer was extracted with toluene, stirred
for 15 minutes and allowed to settle for 15 minutes. The aqueous
‘layer was separated retaining the interphase with the‘organic layer.
The organic extracts were combined, stirred with water {100 ml) for 15
minutes, filtered through diatomaceous earth (1 g), washed through
with toluene (25 ml) and separated. .

The upper organic léyer was distilled to about 100 ml volume
at approximately 20 mmHg pressﬁre with a bath temperature at a maximum
of 40°cC. '

= . This procedure provided a solution of (R)-1-[2- (2 4-
difluorophenyl)oxzran 2-y1mzthyl] ~1H-1,2.4~triazole [chpound cyl.

ii) Iscbutanol (200 ml) was added to the solution of compound C
(from i) above) at ambient temperature under nitrogen. Subsequently
hydfazine hydrate (54 ml) was added, maintaining the temperature at

© 25°C, washing in with isobutanol (22 ml). The mixtutre was stirred for
3.5 hours and it was checked (by hplc) that the reaction was complete.

The solution was washed with saturated brine (4 x S8 ml), stirring for



and reference is nmade to EPA 472392 for a description of its properties.

The inventi WO %486 i | | ustrated by neans of Exanples in PCTVGERISOIRIA256
PGT/ GB95/ 01815 - 10 - whi ch:
TWrefers to the Twaddl e specific gravity scal.e; hpl ¢ means hi gh
performance |iquid chromatography; [err]H nnt were recorded at 270 MHz
wth shifts given in [err](ppm. EXAMPLE 1 (R -N [2-
(2.4-Difluorophenyl) -2-hydroxy-3- (E)- (1lf 1 2, 4- triazol - 1-y| ) propyl]
-4- (2,2,3,3-tetrafl uoropr opoxy) ci nnamam dr azone (1) (R-
(2,'4-Dif|uoro§hen yl) -3- (1H1 4-triazol -1-yl) propane- 12d|ol (51
g), p-toluene §113p9h8+&"}teéh$’t?r F‘H{-"“(*EQ ) seffide £0% 30 BIRNEGP ARYBRI SAThbYasH. de (2

g) Wergdcgarged ':10 a m&etp:@aemSﬁ}ovzdadE)bﬂmﬁoﬁ]éﬁéo gé andhvvgter 890 m)
wer e added an ture was ed t odi_.um hydr oxi de
(27.3 m ; 100?23{%'?' “\‘Xﬁ%"hﬁaﬁk’dl’ ﬁ“m‘\%éiﬁi 1‘n’°\ﬂ‘ﬁ?1\/\éﬂé‘r’?ﬁ¥?“nﬁ
The m xture wab it isoedtanel]ehicls wgs fuzed wztha:uhcﬂurwsuhsd:mked (by -hplc) for
conpl etion of the reaction. Water (370 M) was added and, after 20

m nutes of stirring, the |ower aqueous | ayer was separated. The

i nt er phase watiilun of ffowk1 2.2 hb 3-tetyadiearsprrogaxy) citiramoritadle (4dy®r was

extracted W tgd@hteitei1otds' Lf&c w/v (e3hutfon T8 Wel Seid)dwad |AQUEH rePnafht (5 f OF

15 mnutes. The aqueous | ayer was separated retaining the |nterphase
with the orgaRticapdyihe solutigp 'ﬁﬁg?mledesa P2Ct s The rReactrmb ¥AB BVaseateded wit h

wat er (100 mauzfgea with n:.tz%&hlbeﬁlmefsl hﬁ&rcadntfa-emdem ORPERYesE @dbkiad 1
g), washed throu

h t d t Th
upper or gani &% agﬁf j\ﬁé§° C&?Yﬂligge‘ﬁ}%g%u%ea&i‘ ﬁ?"ﬂfﬂoar ?ﬁer&ece’ﬁryaﬁﬁ’bil mat ZI y
20 mﬂ—lg pr esshourswi tiheardeithion arpcxlibwed tat stimanderian atmosphere of

hydrogen chloride for 16 hours at ambient temperature. Toluene (176
ml) was added and the reacﬁion mixture set for distillation under
water pump vacuum with the bath temperature set at 35°C and
distillation was continued to a batch temperature of 25°C at 70 mBar.
Ethyl acetate (88 ml) was added, the suspension stirred at
30°C for 30 minutes and then cooled to §°C for 30 minutes. The
solid was collected on an enclosed filter, washed with cold toluene
(50 ml) and dried. The methyl (E)-4-(2,2,3,3-tetrafluoro-
propoxy) cinnamimidate hydrochloride product was held on the filter for
reaction in part iv) below; (1Hnmr (DMso-dG) 5: 4.12 (s, 3H); 4.70 (t,
2H); 6.97 (m, 2H); 7.18 (d, 2H); 7.72 (4, 2H); 7.95 (d, 1H); 11.60
{broad s, 1H).

iv) The hydrazino alecohol solution from part ii) above was added
to the cinnamimidate.from part iii) above agitating the mixture on the
filter until the solid had dissolved (30-60 minutes). The solution
was transferred to the reaétion vessel and washed through with
isagutanol (30 ml). The reaction mixture was stirred for 3 hours
uﬁder nitrogen and checked for the end of reaction by hplc.

A solution of sodium carbonate (19.2 g) in water (260 ml)
was added, the batch was stirred for 10 minutes and then separated.
The upper organic layer was stirred with water (100 ml) and ‘
‘methyl tert-butylhether (100 ml) for 30'minﬁ£es and then separated.

The upper organic layer was distilled to a volume of ~150 ml

under vacuum (water pump), at a maximum bath temperature of 35°C



of 40[err]C. Thi s procedure provided a solution of

(R) - 1- Wo béles2se di f | uorophenyl ) oxiran-2-yl methyl | -1H 1, 3cfrdgok 4 €

[ Compound (QO)]. i) | sobutanol (200 m) was added to the solution;
of conmpound C (fromi) above) at anbient tenperature under nitrogen.
Subsequent |y hydrazi ne hydrate (54 ml) was added, nmaintaining the

t enperature at 25C, washing in with isobutanol (22 ml). The nixture was
stirred for - 3.5 hours and it was checked (by hplc) that the reaction was

conpl et e. The sol ution was washed wit%h “saturated brine (4 x 58 m),
stirring for. WO 96/ 04256 '
PCT/ GB95k80¥8B1Hba final batch temperature of 28°C at -20 mBar., - 11 - 15- 30

m nutes and al | ow o8t te M. nj : r_eagh h
Thi's procedur e p:‘/%&;\}lga% d(%%s‘gjf)u twlgg nad%gdn;r{wg:ﬁé #&&L@re $2aikeidiea under
2- (2, 4- dVRFESY 5P e VPR yme ofyRPRrLHEAtRLlY 13501 m2 withr & gagket -tehperarnaa- 2- ol
i n i sobubangecwahd pruBsuresee ot it | eydiBBLxdniOkAd QD) was abddd apg 1O
4-(2,2,3 3-tetrafl uoropropoxy)ci nnanonitrile (44 g_ . ci nnamoni trite as - 20%
w v sol uFPoFLrEuES BELe At \7(&"58/586&? MERpERfoPefors <oling vl 20R@ ayeFwd i on was
cool ed t holfscand Go $he foRagiwvurwas evacuat ed, purged with nitrogen 3
times and then re;evacuated. I—ggrogeg chlﬂi de, %%S‘\ was i.ntroduced via a
bal | oon, repl eni SHEnBFERChAS: BRaFa502 Y3 EL41551 % apfvashed wish Wik al | owed
to stir zykse/cyclvhedsphdse nd)} thdw dyclphexadd (80 da)f. OrThkOpheaiict @ds anbi ent
tenper al i 19141608’ Len 4 1s ORI @k (RO Sogidon . Xt ure set for

r um wi a

distillation under. water punp vacu Foture set at
35[ er r | (Phawyl) -ihydreFvrt SHEAad . ©oFLazRicd- YD paopriilch- (2perat ure of '

25[err] Qé@ra%_@uéﬁ%&opoxy) cinnamamidrazBNd @ﬁ?ﬁ@g‘?; (Bt ) 34 %ddgd o the
suspension stirred at 30C for 30 m nutes and then cooled t® 5 or 30
i nut es. ‘WhéD s -8 (s 4BYi 1520 ePrBAda B h 3 -68 etPToRE 3H) : vEHPeddmi th col d

t ol uene 1¥)506189-7a8sl @i eokt; Thez n@t hysh ;( B)30t-(62.130 3, B-g.ehsAfdouwer O-
propoxy) ci nnam m date hydrochl ori de product was held on the filter for
reaction in part iv) below, ([err]Hnnr (DVBO-d[err]) [err]: 4.12 (s, 3H);
4.70 (t EXABMPRE 25 97 (m.2H); 7.18 (U, 2H); 7.72 (d, 2H); 7.95 (d, 1N); '
11.60 (broad s, 1H. . -

-Di

The product from Example 1 (52.8 g) was suspended in toluene
(285 ml) and agitated at ambient temperature. To this suspension was
added triethylorthoformate (17.82 g). The mixture was heated tc 100°C
for 2-3 hours allowing the ethanol/toluene azeotrope to be removed by
distillation. | -

The reaction mixture was cooled to 60°C and cyclohexane (65 '
ml) was added. The reaction mixture was further cooled to 50°C for 30
minutes to establish crystallisation whereupon cyclohexane (150 ml)
was added. The suspension was cooled to 20°C over 2 hours and cooled
to 5°C for a further-hour. The product was cbllected by filtré.tion,
washed with (1:1) toluene/cyciohexane' (90 ml), washed with cYclohexane
(50 ml) and dried in vacuo at 45°C to give the title compound (52.5
g). ’

This compound (1 part by weight) may be purified in the

fcllowing manner:

a) suspension in methyl t-butyl ether (10 parts by weight);

b) heating under reflux for 30 minutes to dissolve the solid;



i V) The hydrazino al cohol solution frompart ii) above was added to
t he ci nnam Rygagmadsgom part iii) above agitating the m xture paTiGRosnisister
ugtil the solid had dissolved (30-60 minutes). The solution was '
transferred to the reaction vessel and washed through with isobutanol (30 °
m). The reaction m xture was stirred for 3 hours wunder nitrogen and
checked for the end of reaction by hplc. A sol ution of sodium
carbonate (19.2 g) in water (260 m) was added, the batch was stirred for
10 minutes and then separated. The upper-od¥ganic |layer was stirred with
water (100 m) and nethyl tert-butyl ether (100 m) for 30 m nutes and

t hen separated) cooling to 23¥® ovRper neagani ¢ | ayer was distilled to a

vol unme of [err] 150 ni. under vacuym (water punp), at a maximum bath
tenper at ure of35fEHAPE =° 96t 1) 537"6%256
PCT/ (B95/ 0181%) collecting product by filtration; - 12 - giving a

final batch t er f 1.C - . : Xyl ene (360
M) was b od Anqritdhs naietllecoltyr Qa0 x 1 s pares by sfu}e (500,
appr oxi mat el y 9250d1¢ing, it vacuom@ket5Cenperature  of 40[err]C and pressure

of -20 nBar. Quglpheyantrthld gikleiRSasdleto@nd the mxture held at 40C
! ]

for 30 mnutes before cooling to 20[err]C over 2 hours and to 5[err]C for
2 hours. The product was separated by filtration and washed

with 1.1 xyhenedHaygie) esaprmiihdThnl vdigBed akohe XaNE padfs By) weilh®) REHIuUCE
was dried in a vacuum (;)venid_‘%%l 4:3.%3%%: ﬁo I ve, (iE) -N [)2- 2,4-difluoro-
phenyl ) - 2- hydr oxy<®3SF¥1 5 Ipapprzizg ™ i}' ﬁ?%oﬁ?/ﬁ £44348) 5 (5 parts by

tetrafl uor opr opoxeightinamam drazone (56.26 g); [err]Hwmr (DVBSO-d[err]):

3.40 (m 2 ) zkeggb%nt 4k)gc.5.20 (broad, 1H); 5.65 (broad, 2H); 6.30 (d,
1H), 6.60-7.45 (m ' 52.72%s, 1H); 8.30 (s, 1H); mp. 137-40[err]C.
EXAMPLE 2 3} Rjholging Zhe wixthrefonhehwibutes; (3- [(E) -4- (2,2, 3,
3-terafl uor ongPpPLYteri 0°C washing through with .
styrvl]-1H1,2 4-tri 3’%‘5‘?- TE DE 3vfa(slll—f-lgl,t2fz‘ﬁ r F’E‘%ofﬁ-% f%’i’tor?gn‘-'ef'-ggr"

The product frbmbBEREH &016(5owithyFheAddition. Afidemiperadioed water (6 parts

by weight) ; )

m) seeding the solution, (with material previously obtained} holding
it at 60°C overnight; -

n) programmed temperature recyclin§ followed by cooling to 10°C;

o) collecting product by filtration, washing through with
demineralised water (4 parts by Qeight):

p) drying to constant weight with hot nitrogen at 45°C.

M.pt 125°C; nmr (CDCl,): 4.25-4.90 (m, 6H); 5.59 (s, 1H); 6.08 (tt,

1H); 6.70-7.00 (m, 3H); 7.35-7.65 (m, 4H); 7.88-8.11 (s8,d, 3H).

EXAMPLE 3
P aratio f 4- 2,3,3-tetrafluoropropo cinnamonitrile

{used in Example 1 jii).

. 4-(2,2,3,3-Tetrafluoropropoxy) benzonitrile (100.0 g) and 1:1
nickel: aluminium alloy (50.2 g) were agitated in water (215 ml) and
the mixture heated to reflux before adding 80% acetic acid (846 ml)
over a period of 1 hour. Once the addition was over, agitation and
heéting were maintained until hplc analysis indicated that the
reaction was complete. The mixture was cooled to 80°C and filtered
through diatomaceous earth which was blown fairly dry and washed with
water (129 ml), toluene (600 ml), and water (248 ml). The aqueous

phase was separated off, extracted with toluene (143 ml}, and the



(285 mM) and agitated at ambient tenperature. To this suspension was added”

triethwownbbaser mate (17.82 g). The m xture was heat ed t @chffoinidis for
2-3 hours allowi ng the ethanol/tol uene azeotrope to be renoved by

distillation. The reaction mxture was cooled to 60[err]C and
cycl ohexane (65 m) was added. The reaction m xture was further .cooled to
50[err]C for 30 mnutes to establish crystallisation whereupon cycl ohexane
(150 M) was added. The suspension was cooled to 20[err] C over 2 hours and
cool ed to 5[err]C for a further hour ** The product was col |l ected by
filtration, washed wth (1:1) toluene/cyclohexane (90 m ), washed with

cycl ohexammb:.@é&) tdljens extric imsheact-mtoat wikt QhEd:C (T20x 9i4\éemithE£t l'e

corrpound ound (,1 part ht) may be
purified | n t lﬂ?%) PeW g neh 8}:335“3) asr}ggﬁ% sitsh % ﬁ‘“ﬁét‘ﬂ"yf’afe”odiﬁ et her
(10 part smby toepxgdupe- 40-)(2 heht3rng=r@ﬁumrope¢b¢q:oy)bmzaaeemdwt Sfnnr0 di ssol ve

t he soli d; AR 04gp5 :
(CDC1_ ) : 4 6.10 , ; ;
PCT/ GB95/ 01818 P (e, 1H); 7.05 (d, 2H); 7.90 (dg 2M); 9.9

cooling t28C over 1 hour; d) cooling to 5[err]C for 2 hours; e)

col | ecti ng producirebihd labitEaﬁ:TeliOéblut:zéﬁ ofwafauhpaevuatsham&té 95&&/' et her
(2x15d§3rts by wei h63\15°9'9 drying in vacuo at 45 and nmay be
8

further if | B¢ an%f”?ﬁ?&?‘b‘f‘rf@rmﬁﬁé’na’ pul verised carbon
(0.1 par triekyylsiagbigthydphosphonate’ eaodsoemaahehwlbshéa aJn ARddnyhat ed spirit

It ur ¢ (SRR e St ehd icomprs Epimsilepry Easd ege w#r) i (1 | VB
(1 part IFPLGedmplypis inficatedaend@ft veatBion rthe wid Iphades &dele tamawai to q
dem ner alJegefle WRHET 3 dwrPAleSus phase bQ’ep\Q’::"&rgJH Lhd the toluene solution

washed with 15% brine (235 ml). The volume of the toluene solution.

reduced from around (740 ml) 't:o 488 ml by atmospheric distillation to

give an approximately 20:80 mixture of cis- and trans- isomers; “Hnmr

(DMSO-d,) cis-isomer; 4.70 (t, 2H); 5.75 (d, 1H); é.vo (tt, 1H); 7.20

(d, 2H); 7.35 (4, 1K); 7.85 (d, 2H): trans-isomer: 4.67 (t, 2H); 6.20

(d, 1H); 6.53 (tt, 1H); 7.15 (4, 2KH); 7.55 (4, iH),‘ 7.70 (4, 2H).




m"~ seeding the solution, (with material previously obtai ned) hol di ng

it at 60[ er riwo 9giosIsei ght n) progranmmed tenperature recycli ngcrassoswmsis by
cqoling to 10[err]C, o) collecting product by filtration, washing through
with dem neralised water (4 parts by weight); p) dryl ng to constant

wei ght with hot nitrogen at 45[err]C. Mpt 125[err]C nW

4.25-4.90 (m 6H): 5.59 (s, 1H), 6.08 (tt, 1H): 6.70-7. o

7.35-7.65 (m 4H); 7.88-8.11 (s,d, 3H). - EXAMPLE 3 !lj ’E’ﬂﬂﬂ,

of 4-(2,2,3,3-tetrafl uoropropoxy)ci nnanonit#fle (used in !r I"In
4-(2,2, 3, 3 Tetrafluoropropoxy)benzonltrlIe (100.0 g) and 1:1 ni cké

alum nium al | ogrdfMds 2 g) were agitated in water (215 m) and the mxture
heated to refl ux before adding 80% acetic acid (846 m) over a period of 1
hour. Once the addition was over, agitation and heating were nmi.ntained
until hplc analkysis i ndi pabeskst Bt praparing ac coopounaso ahpl Bireuld he) m xt ur e
was cooled to 80C and filtered through diatonmaceous earth which was bl own "
fairly dry and washed W|th/=wster (129 m), toluene (600 m), and water
(248 m). The aque?___us as separated off, extracted with toluene (143
m), and the Of ; N\ :
PCT/ GB95/ 01815 @ O/, CRCHF, - 14 - conbined
tol uene extracts w ’- i (2 X 143 m ) then once with a
sol ution of potask bonate (14.3 gns) in water (143 k) to produce
4-(2,2,3,3-tetiF ro 3{ y) benzal dehyde; [err]Hnnr (CDC[err]): 4.45

(t, 2H); 6.10 (tt, 1H:\ (d, 2H); 7.90 (d, 2H); 9.95 (s, 1H) .-

To the agitated sol uti al dehyde was added water (286 m). Aliquat
336 (7.0 g) and potassium carbonate (63.7 g).

Di et hyl cyanonet hyl phosphonate (1. 05 equival ents based on al dehyde

content) was aRkl@drkarmhacheticeily dcceptabpersaltrtheraphephich sohprisps: \When
HPLC anal ysis indicated end of reaction the two phases were allowed to
settle, the | ower aqueous phase separ ated and the tol uene sol ution washed
with 15% bri net)( 2382Hipg iRompHanet dhet AR ((She solution  reduced from
around (740 m’) to 488 m by atnospheric distillation to gi ve an

approxi mately 20:80 m xture of cis- and trans- isoners; .[err]Hnnr
(DVMSO-d[err] ) cis-isomg; 8 (t, 2H); 5.75 (d, 1H); 6.70 (tt, 1H); 7.20

(.

with hydrazine or a chemical equivalent thereof to form a compound of
the formula (II):

(I1)



(d, 2K); 7.35 (d, 1H); 7.85 (d, 2H): trans-isomer: 4.67 (t, 2H); 6.20 (d, ©

1H); 6woXetdstss 1H) W (d, 1H); 7.70 (d,pciRosiosrs WO
PCT/ (B95/ 01815

96/ 04256 .
- 15- 1. q, aring a conpound of the formula (1):
[err] or le acceptabl e salt thereof, which
conpri ses: 1) reactlngaco of the formula (C [err]

- 16 -

ii) reacting the compound of the formula (II) with an iminoether of

the formula (III) or a chemical equivalent thereof:

O%C,F?_CHFZ (I11)

wherein R is cl_salkyl or optionally substituted phenyl; to form a
compound of the formula (IV):

NH —NH

CF&FJ!ﬁL

F @T | (V)

‘iii) reacting the compound of the formula (IV) with a cémpound 6f the

formula (V):

(%) jcu _ )

-

wherein R2 is cl_salkyl or optionally substituted phenyl; to form a
compound of the formula (I); '
and -

iv) if necessary, forming a pharmaceutically acceptable salt.

2. A précéss éccording to claim 1 wherein the compound of the
formula (III) is prepared as a partially purified sclid and is reacted

by dissolution in a solution of a compound of the formula (II).



wi’t h hydrazi ne or a chem cal equivalent thereof to forma conpound of the

formul a (11 ) wo 96/645¢ | WO 96/ 04256 PCT/GB95/01815
PET/ GB95/ 01815 _ - 16 - i i ) reacti ng the
conmpound of the formula (I1) with an im noether of t he a
chem cal equivalent thereof: [err] wherein R al kyI
optionally substituted phenyl; to forma conpound .of t he f”’ﬂ'ﬁ ’”’ﬁ
[err]
- 17 -
3. A process according to either claim 1 or claim 2 wherein the

compound of the formula (C) is prepared from a compound of the formula

F
OH
F NN
(_J
N (VI)
and is reacted as a partially purified solution.
4. A process according to any one of claims 1 to 3 wherein the

compound of the formula (III) is prepared from a mixture of (E)- and

(2)-4-(2,2,3,3-tetrafluoropropoxy) cinnamonitrile and a cl_ealcohol.

b3

5. A.process according to any one of claims 1 to 4 wherein the
compound of the formula (III) is wmethyl (E)-4-(2,2,3,3-tetrafluoro-
propoxy) cinnamimidate hydrochloride.

6. A érocess according to claim 1 which comprises réacting
TR)-1<[2-(2,4-di£1uoropheny1)oxiran-z-yimethyll-13-1,2,4ftriazole with
hydrazine hydrate to form 2-(2,4-difluorophenyl)-1-hydrazino-3-
(lg-l,2,4-triazol~1-y1)propan-z-ol, reacting this product with methyl
(E)-4—(2;2,3,3)-tetrafluoropropoxy)cinnamiﬁidate, and subsequently
.reacting the (E)-N-[2-(2,4-difluorophenyl) -2-hydroxy-3-(1H-1,2,4-
triazo;-l-yl)propyll-4-(2,2,3,3-tetraf1uoropropoxy)cinnamamidrazone
product with ethyl orthoformate to form (R)-2-(2,4-difluoro-
phegyl)-l—(3-[(E)-4-(2,2,3,3-tetrafluoropropoxy)styryl]flg—1,2,4-
triazol-1-yl)-3-(1HE-1,2,4-triazol-1-yl)propan-2-ol.

) 7. A compound of the formula (IV):
| N —pN
P A o cnonn
' . NH
; . F Q:’*\?J : (IV)



iii) reacting the conpound of the formula (IV) wth a conmpound of the

f or mul wolo¥lpazss[ err ] wherein Rerr] is C al kidcreenmpigignal |y
substituted phenyl T toform-a—conpound of the fornula:(l); and iv) if
necessary, form ng‘ ceutically acceptable salt. 2. A
process according;t ’Iwm Elm the conmpound of the fornmula (111) is
prepared as a partla d and is reacted by dissolution in a
sol ution of a conpound of the f Sr mil a gl ). WD 96/ 04256 :
PCT/ GB95/ 01815 - -17 - 3. A

process according to either claim1l or claim2 wherein the conpound of
the formula (C) is prepared froma conpound of the formula (M): [err]

8. _ A compound according to claim 7 when in crystalline form.
9. A compound of the formula (II):
F . hﬂﬂ*ﬂz
OoH

F C\
\ (II1)
) - |

A process for the preparation of a compcund of the formula

N—// - (1)

or a pharmaceutically acceptable salt thereof which comprises reacting
a compound of the formula (IV):

F N“—N“M——
OcH, CF, c-m:z

F N (Iv)

< N

with a compound of the formula (V):

-

_(R20)3CH : )

. wherein Rz is cl_salkyl or optionally substituted phenyl; and, if

necessary, forming a pharmaceutically acceptable salt.

{
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ing to claim1 which conprises

h 9 A process afgqr
O‘% 714{05 (2, 4-di {1 uor opheny| ) 0Xi(3aIntegnayduatPubliition Dakést- 1,19 Felisuary 1996(81.08.96)

|yurdu me—hydrate to form2=f2,4-darf HJoropnenyl) I—hydrazino-3-
21)Anteriaatiddab A pplicayibn) Nuinbgran- 2 IGBPSAARIS if (83) Dekigrted$tatebti aM, AT, AL, BB BO)HR, BY, CA, CH,

2,3, 3 -tetrafl uor oppopoxy) ci nnamifm dat l%ﬁﬁ &a g_;.mgﬂ
-gzz % Hl'?‘f’uwopﬁgoilél )%é‘(h{}’&sﬁ] - 3- (ﬁg %g}iﬁ s I,SK. I TM,'I'I‘
1y|)propy|] 4-(2,2 33tetraf|uoropronm,<;a QIS0Z VR RF 88 WSt
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(57) Abstract

Apmcmforpxepaﬁngananﬂﬁmgalazolecompwndoffonnuld(l)byreicﬁnganepoxidewiﬂxhydnzinemfonuahydmzino
compound which is subsequently reacted with an iminoether. The amidrazone product is subsequently reacted with an orthoformate to
provide the antifungal azole. The azole, known as ZD0870, showsgoodacuvityagainsthumanﬁmgalmfecuonsmcludmgandxdaalbm,

Cryptococcus neoformans and Aspergillus fumigatus.




10. A process for the preparation of a conpound of the fornmula [err]
or a pharmaceutically acceptable salt thereof which conprises reacting a
conmpound of the formula (1V): [err] wi th a conpound of the fornula
(V): [err] wherein Rerr] is Clerr]- alkyl or optionally
substituted phenyl; and, if necessary, form ng a pharmaceutically

acceptabl e salt. " '
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