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(57) Abstract
A crystalline form of the antifungal agent (+)-2-(2, 4—d|ﬂuorophenyl)-l [3-[(B)-4-(2,2,3 B-wuaﬂuoropropoxy)-styryll-lﬂ-l 2,4-triazol-

1-y1}-3- (1H-1,2,4-triazol-1-yl)propan-2-ol (code D0870) is described. Furthermore processes for the preparation thereof, to pharmaceutical
compositions comprising said crystalline form and to the use thereof in therapy are described.
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Representative references in the literature - to the antifungal activity of
-D0870 inctude Yamada et al., Antimicrobial .- Agents and Chenot herapy 1993;
37(11): 2412-7; Mochizuki et al., Progran1and Abstracts of the 33rd Y s
I nt ersci ence Cbnference on Antimcrobial Agents and Chenot herapy (I CAAC), %
New Ol eans, 1993, 188 .Abs. 377 and Edwards et al.; Program and Abstracts

of the 33rd IntersC|ence Conference on Antim crobial Agents and

Chenot her apy (|cmw{3 New.Orl eans, 1993, 80 Abs. 143. : EPA
472392 discl oses that D0870 can. be nade into a variety of drug fornms and
nention is nade of various types of fornulation - including tablets,

capsul es, granul es, m crogranul es, powders, suppositories, syrups, : 2
enul si ons, suspensions, aqueous and non-aqueous .injectables. WO s
96/ 04257 _ PCT/ GB95/ 01816 o
- 2- In a preferred aspect it is desired to adm nister .DO870 *
to patients in need thereof by way of an oral fornulation, for exanple ’
by - a tablet fornulation. The present inventors have

di scovered that DO870 may be obtained as a solid in several different
“forms (both anhydrous and hydr at ed) each havi ng distinct physical
properties. Herein these different forms are referred to as Type |, Type

1 Pol ynorph, etc. wherei n pol ynorphs refer to different crystall.ine

forms of one conpound. The distinctive physical properties of the

di fferent Types and Pol ynorphs may i nfluence markedly the chem cal and
phar maceuti cal :
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processin of t he corrpound particularly on the |ndustr| al

Exarrpl'es 1 B3 of EPA 472392 provi de the.conpound of the ogryr%16
as~crystals haV| ng a melting-point of 92-93.4[err]C and an infra-red

1114cnferr]. These crystals are referred to herein tTES §§Eﬂ]tﬂé«s BHEN
Pol ynor ph. : Type 1l Pol ynorph has been di eFFWALEDe| at i
| ar ge scal e and has been found to present problens, partrcurarty-
~relation to stability | mportance when
considering the suitabil m‘{gﬁqﬁ&g%ﬂ &%’bgﬂm g#@gE st orage and
f.or tablets manufacture. It should be noted that DO870 contains
a car bon- car bon doubl e bond which is in the (E) [alternatively denoted as
‘trans'] configuratan V6 Raye,hprgd rkiies BT fyR8L Eiryﬁahym& BBrh of
exposed to i ght signi Fi cant quantities of the corres ondi ng ‘E)g
[al ternati velayphamﬁewéd’aés““@%“q Fe geresses for (fBe PXF F’éa'ﬁ"g crhezred,
undesi rabl e Qed?haﬁﬁg&dlbaf@mﬂhohé; RRpriAggrsad e ssuiliasl Soriroknd to
st or age, nufracturi ng and in rticular for a tablet fornulation.
| n -addi tion, Hhe 4R EReXARELR (FRETMYder conditions of high ™ hunmidity Type Il
Pol ynor ph wi | | hydr atmﬁo@eammatmmmbpnqahy&i cablication Npef4m2pez| dischemesi n
- as Type |. Type i s _a. hydrat ther S, T, A rph is
hygr oscopi c. ){:&e S@ﬁgté%[} 2c% (:§S4 laaard x\&]{?l on%p?gr:)oceéggjsgggrrprl si ng wet
granul ati on cenchfiluonsprepaky) sttle-thMPt: 4ttyiazelmiryllodt (W-h2 cotsiazdnt
results. Af lir% ?’rc%g?- -%Yeﬂsc & Yoy doliuet Qﬂlfunéﬂeaéé}ﬁ:l havirg€a QircbBe

resul tant tabl e adversely affected These further probl ens
confirm t hat sPggvm oPAFHBIHN 3 PﬁBF’-"r"éQ’ér"d’éd compounRgnsERY) F98% aceivity

- PCT/ GB95/. 018L§a1nst Candida albicans, Cryptococcus neoformans and-AkpergilluBS
Zrlszgslereerjo; ﬁmr%glpegf'ltt{%;g}é&aééh%nls known in the llteégtuxteaggq:hae c?e DX\@'NP ave

(more recently ZD0870) and has the structure of formula (I):

dpectrum (KBr pellet) recorded as 3130, 1618, 16063

OCH, CRCHE,

()

Representative references 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 ofithe 33rd Interscience Conference on
Antimicroﬁial Agents and Chemo;herapy (ICAAC), New Orleans, 1993, 188
Abs..377 and anards et al., Program and Abstracts of the 33rd
Interscience Conference on Antimicrobial Agents and Chemotherapy
(ICAAC), New Orleans, 1993, 80 Abs. 143.

EPA 472392 discloses that D0870 can be made into a yariety
of drug forms and mention is made of various types of formulation
including téblets, capsules, granulés, micrdgranulgs, powders,

suppositories, syrups, emulsions, suspensions, agueous and non'-aqueous

injectables. |
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pol ynor pive seibashe conpound of the forrmula (I). PCT/GBYS/01816 2
“hydrate, is produced from Type || Pol ynorph under condi tions of high
hum dity. Type | itself is relatively unstable and wi || dehydrate at

el evated tenperatures to reform Type Il Pol ynor ph. Thus Type | is
unaccept abl e for storage, manufacturing and in particular for tablet
manuf act ure because of inherent instabiljty and formation of Type I
Pol ynor ph which, itself, is unacceptable. W have now

di scovered Type 1V Pol ynor ph which solves the . problens associated with
Type || Pol ynor ph afl awpPreterype aspect it is desired)fepd@ipiried PGS0 ¢hit., Type
|V Pol ynor phe{Q1ezB i i ddleABd hereofl U Mry i0@SaPlorh N e ceilRIBONEHR 1& SQYTET,

»

&)

?
2

well within the limts_of pharmaceuti cal acceptability. Thus the problem -

of phot ol y®j Eableti fmlarid®y has been sol ved. Furt hernore, .
Type |V Pol ynor ph ifhes baddeaitt thvenbshtd hate dikcoverli haliutisdot say bBUS sol vi ng
t he probl emof. hygroscopjcjty. . Thus T | V_Pal ynorph fulfils
t her equi rgh%‘}"ﬁnf%o?s & Bg*’ed 1 seYPLat AT r%"&h“(s:t Y’ioqﬁgtarfhgg’é%‘fﬁléﬁ?ent to
process onhpdiavede ekl baving dicsigoo phiysidalapraperciver. aBdmeinsthiese, and
possesses he1ecessah, L cal gﬁk@bﬂi PO BSTJnbBsn depgnded of a
phar maceut i cgﬁ pr oéuag'ie. RORIE-CE e ccor mﬁ’i‘ﬁﬁl ; t.ﬁ%ﬁsrgékée%?gl nvention
prtnﬂ des Eiwﬁﬁﬁﬁ§P0391ﬂm9Fﬂﬂs refgr to different crystalline forms of one

(+) - 2- (2, ebiddaar OpRCaYAdinde [ byDicd: (RoBedsidst & AE| di0kerent Types
propoxy)styryl]-1H1, 2, 4-triazol-1-yl]-3-(1H21.2,4-triazol-1- ]

V1) pr opan- S FORMTRARIAHYA A Luegronzkedhy Sbe £petitoer, 34 PHATRSEREIGRL
havi ng peaffoddiss2hflof] the @ofbound] . phktidula@Ty ch3tR$ ind¥stddal Is2a®e. 19. 28,

19.56, 20.39, 21.18, 21 .61, 22.2 3.44, 24, 01, 25 27,  26.86, .29, 10,
30. 43 and 30. 80[ er%]x.am%les 16 “dnia”bs PR %lgzd?f ?"F%Et Th SaR et tg‘ﬁt ai ned
usi ng Si enteubs000 as orysBaUD heying pemgltdsg todnt idfc 82193 . 4t¢ @endedmi |

her ei nafteinfrzhee@esrpgggtzm (x&k%_k#, L)i Dodd2Bedlds ¥idd, 28R, CLEcH, S5

di fferent equi pment "and/,or ifferent conditions may result in different
data as mehtQ%ABE 1114FBr i FRFIeFrYStRLs AFGUFREeIFed Sehexeiprtias endivrPsone
peaks may fpteob@morphdetectable if the product is in a pharnaceutical

formul ati on. |{I anot r}ler aspect ghg cE)reser!Lt I nventi on. provi des
a physi cal Type II Polymorph has been studied on a relatively large

scale and has been found to present problems, particulafly in relation
to stability which is regarded as of particular importance when
considering the suitability of material for both bulk dfug storage and
for tablets manufacfure.

It should be noted that D0870 contains a carbon-carbon
double bond which is in the (E) [alternatively denoted as 'ﬁrans']
configuration. We have found that when Type II Polymorph is éxposed to
light significant quantities of the éorresponding (Z)'[alterhatively
ldeno;ed as.fcis'] isomer are formed. This is clearly undesirable and
Type II Polymorph is not regarded as suitable for storage,
manufacturing and in particular-for a tablet formulation.

In addition, we have found that under conditions of high
humidity Type II Polymorph will hydrate to form éﬂother physical form
referred to herein as Type I.-fyﬁe.I is a hydrate; In other words Type
II Polymorph is hygroscopic. One consequencé is that formulation
processes comprising wet granulation conditions.would be difficult to
'carry out with consistent results. A further conse&ﬁence would be that
the shelf life of the resultant tablets could be adversely affected.
These further problems confirm that Type II Polymorph is not regarded



-4- formo
(F)- 2- (2, 4-difluorophenyl)-1-(3-[(E)-4-(2, 2, 3, 3- tetrafluoro-
propoxy)styryl]-1H 1, 2, 4-tri‘azol - 1-yl ] - 3- (1H—1 2,4-triazol -

yl ) propan-2-ol having a nelting-point of about 125[ err]C. The
melting point of about 125[err] C was detefr # nred using differenti al

- scanning calorinetry (DSC) using a Mettler TA4000 system as is
described in gdetail gr ﬁpgf ;._ggletammlggghggl a standard deviation of
2[err] C. The person s the art wll appreciate that al ternative

r-eadi ngs of the melti ﬁg srAtRe ?ﬁ?p’er esupeve A6RFQIRESY SenBIRer obHBPS t3hes of

DSC equi pmentpaRdbains Be aﬁecaipdzh@ Jd¥ethd gordyist @M. under conditions
different to those described belo

referred aspect the
physical formof the predédnt? hyqrﬁ%ntlfo?f’*’éc??efff?f%mg Wegﬁg"wp? R ay
~diffraction das::a:.e:rtdzsbyf hlgﬁEEﬁﬁ.dﬁ)Eyt reperal ftse)fpdé nelgigively unstable and
- I'n anot her t tion provid I rmo
(+)-2-(2, 4- di Pl %haﬁg% e’[%"#fé)teﬂ"? ttes 18, %@2{4%@ 11 ot il:dh.
f 1 uor opr opoxydhssyTyde I1He mas:dspttabla&zdbrlsuphr}g%- fanpfacpuringr o dh- 1- yl )

propan- 2- ol hys I d
di spersion in If&bf‘ﬁhav#% tsgaignmggéfa%g?£%f?%éa%s%0°§g'%%uégi?%ﬁg%%\gl Y\%t and

966, 971, 977oruygtion] gfAyreQlD Poipyyrhviggh, 1itpelf ) fggunapegptabieg). 1200,

1210, 1220, 1247, 126ge ﬁ@27novla4§covéﬂ'2§ Tyﬁ50.ﬁl Pamrpllsﬂﬁch 501989 ,£nt608,
1619 and 3123 cm he infra:red_ data were obh ai ned by

Fouri er - t r an$FGPHE™S a§f)‘é‘t"la1’:8§c‘8§§7 BFeaIDRORETYRE 4 YRt d¥BDersi on in KBr
using the Drift sanwhézngxbe@émntqwaghaymypém bomuem;fmgﬂnmal

. 4000-400cnf err addi t.i on, there Type
I V Pol ynor ph tlrﬁ'ees fartzlilgt?aorrlrfg ndm%/m e |h3"lf?'2he %%rom %‘ﬁmq: of

physi cal for @ﬁrmeeutwe@nscgépuabhéxtyt eThns gheprbblemerfigiictohdlicd st at e
nucl ear nagnqtnisgability has been solved. :
N Furthermore, Type IV Polymorph is stable to conditions of
high humidity, thus solving the problem of hygroscopicity. '
| Thus Type IV Polymorph fulfils the requirements of a pure,
erystalline product that is convenient to process on a large scale,
has good filtration characteristics, and possesses the necessary
chemical and scabiliﬁy properties demanded of a pharmaceutical
product. o
Accordingly the present invention provides a physicai'form
of (+)-2-(2,4-difluorophenyl)—1-I3-[(E)-4-(2,2,3,3—tetrafluoro¥
propoxy)styryl]-1H-1,2,4-triazol-l—yl]-3-(1H-1,2,4-triazol-1-
vl)propan-2-ol which physical form has an X-ray diffraction pattern
having peaks at 20 = 6.45, 11.37, 17.07, 18.06, 18.42, 18.92, 19.28,
- 19.56, 20.39, .21.18, 21.61, 22.28, 23.44, 24.01, 25.27, 26.86, 29.10,
30.43 and 30.80°. '
The X-ray diffraction data were obtained using Siemens D5000
or D500 equipment as described in more detail hereinafter. The person
skilled in the art will appreciate that different equipment and/or
different conditions may result in different data as mentioned
- hereinafter. It should also be realised that some peaks may not be
detectable if the product is in a pharmaceutical formulation.

In another aspect the present invention provides a physical



r esonancW0 96/04257 - It is preferred that the physi cal PEHGRIHI816.
(+)-2-(2,4-di - ' '

fl uorophenyl)-1-[3-[(E)-4-(2,2,3,3-tetrafl uoropropoxy)styryl]-1H1,2,4
-triazol-1-yl]-3-(1H 1, 2,4-triazol -1-yl)propan-2-ol (Type IV  Pol ynor ph)
I's substantially free of other physical fornms of the conmpound of - t he
formula (1). Wiere reference is nmade in 4his  specifcaton to Type |V

Pol ynorph and to its use in pharmaceuti cal conpositions, it nmeans that
sui tably atfoleast (¥b%-qk, ua&fl:ﬁfpgmmil (st hefeor (mlzas (d-ketSafiQotde form

Of TYpe | bR E 1 7 818 80 e Bloor -1y P21 R G - ersazor oy -

»

| east

85% nore pibfpabty-ct hiwiagt a 3@ imndorar bE catloat | 32sac. | east 95% of the

conpound of the forgll @e#o’%‘%% "nE %pgh & u08e Typesd g 8;:’0| nor ph.

In order to use Type | er éi nbefore de USIngs o1t he
t her apeut i 8iffergnniadt 594@#&%@4@%&%@’ heatng sa Mentler Batqaoc sysarem, N

treating funoal absd:8ekk0M dbtailSnbAliNBEdSE, fﬁ{m%da'&andaﬁé:%g{}gﬂl%ﬁ W th
standard pharnmaceutical practice_as a har maceut i cal conposi tion.

Ther ef ore Ph #6t hEt® BETRY s’fﬂéeﬂr’é’séh? FRVEHL BRPTSFAYteIshat

phar maceut ammeeim&eadmsm (tlﬂe cmmamgs @61ty pRy | MsRot YFeR thea sk ¢
phar maceut i Cha| | cce Pol m)rph can be

t
f or mul at ed°THt o¥§%s| 89 Sﬂ ea‘ffrpa'e"t af’S("rﬁs t;f‘?)rusgx?a?rﬁ;é ”feaﬁ’jﬁ/% SYSEEbsul es,
granul es, waderogemiitiess differems, to thesegpgdescdided dmlosyr ups, i nhal ati on

drugs, soft ointnments, L_,ﬂéangs ct §rU§B ?&cg@sforhlgyltgg for Lye- dr ops,
Sl

aqueous or_non- aqueous. [ nj ect abi es, on of 'suspension 1 njectabl es,
or solid iHEEELN d§. def%éohb?‘%ﬁ%%lﬁhen?j ra@nﬁ#%ﬁrﬁyﬁ:m datas gspandi ng at

the time Ohedh$Cof the melting-point data. _

' In another aspect the present invention provides a physical
form of (+)-2-(2,4-difluorophenyl)-1-{3-[(E)-4-(2,2,3,3-tetra-
fluoropropoxy)styryl]—1H-1,2,4-£riaqu-1-yl]-3-(1H-1,2,4-triazol-1-y1)
propan-2-ol which physical form has an infrﬁ—red spectrum (2% w/w
dispersion in KBr) having peaks at 654, 678, 820, 827, 838, 848; 856,
966, 971, 977, 983, 1063, 1083, 1028, 1108, 11192, 1129, 1141, 1180,
1200, 1210, 1220, 1247, 1263, 1277, 1343, 1428, 1506, 1513, 1519,
1599, 1608, 1619 and 3123 cm .

The infra-red data were obtained by Fourier-transform
spectroscopy on a 2% weight/weight dispersion in KBr using the Drift
sampling techniques over the frequency_range 4000-400cm-1.
in addition, there is the potential for Type IV Polymorph to

be characterised, and/or distingﬁishéd from other physical forms, by

means of other techniques for.example solid state nuclear magﬁetic
resqnancé.

It is preferred that the physical form of (+)-2-(2,4-di-
fluorophenyl)sl-[3-[(E)-4-(2,2,3.3-tet;af1uor0§r0poxy)styryl]-1H-1,2,4
-triazol-l-y1]-3—(1H-1,2,4-triazol-lfy1)propan—z-ol (Type IV '
Polymorph) is substantially free of cther physical forms of the
compound of the formula (I). Where reference is made in this
specifcaton to Type IV Polymorph and to its use in phafmacéutical
compbsitions, it means that suitably at least 75% of the compound of

the formula (I) is in the form of Type IV Polymorph. Preferably at



Such f or mrvaigemazs7ay be prepared bfﬁappﬁopﬁiate sel ective Pcmnlmmhﬁmioﬁ

of. exci'pients, binders, lubricants, colourants, fl avouri ngs, suspension
agents or emnulsifiers (for exanple polysorbate 80 or gum arabi c),
dppropriate types of generally used carriers or . solvents, for exanple
sterile water as needed or vegetable oil, and al so pharmaceutically
accept abl e solvents or solution aids (for_ . _exanple alcohol, glycerine or
propyl ene glycol). .+ As stated ﬁereinabQMe Type |1V Pol ynorph .is

of particular  benefit in the fornulation of tablets and pharnaceuti cal
fornul ati ons leash 85%n| were prefenably asatedsruPel | wnpmareiqudriys gscleast t he

present i NNt bPRhe compound of thd FOLARGEYE) Gl 1L MR ORIl OO SyRE &€
ptr esent invention nay be adm nstered to the patient either orally or
parenteral | y {R¥P®¥anpl e intravenously, intramuscul arly, subcutaneously,

ib-_nt rar Iect ally, by pQﬁCde%Bew&sélbIﬁy@épi\} @Bl?ﬁorbfs?(k%nm%eiﬁiﬁoﬂﬁi&gaﬁ , or

py applicatio I n essary. In the case of_  tablets apsul es, powders,.

i nj ect abl es, °rsﬁﬁb5§FgﬂFW§§gC§?§F§ﬁ$c7gﬁFmﬂﬂH%?ngvgfgﬁi i Afstrations,

- for the daidaytiagagein cakatingt thgal ifersicf, tieisanomaillpffdrhelaedpiund
of the I nv Lon. _ typical el i 0 -2 .

oref erabl y ea@cb%% ] vgi 7Lgn£19'81 p%%&éc?e%t?gal Ergct]icggas a glga%ggeutlcal

PCT/ GB95/ 018 ¥®mposition. -6- 1

ny -
200 ng, is desirable, randebhl sinca:sbéaera&%eprahatséaeex@rﬂn%dntiondsmaﬁ%yg on
the condition of the patient. It is also possible to give the daily
dosage at a ShAFRFeuELEal cogmppsitien which compriseg v@s g‘f Ppbymorph Andeajt gs
an intravenoyphagiddeuicali1f dédeptable carrier. The conpound of the formula
(1) shous anaccept able {9y g Y, ,PLl ke andiL bl 0] 85 0 g 2R IvPe 1V

forms for example tablets, capsules, granules, microgranules, powders,

éuppositories, syrups, inhalation drugs, soft ointments, emulsions,

suspensions, liquids for éye-drops, aqueous or non-agqueous

injeétables,_emulsion or suspension injectables, or solid injectables

used by diséolving,'emulsifying or suspending at the time of use.

' Such formulations may be prepared by appropriate selective

combination of excipients, binders, lubricants, colourants,

flavourings, suspension agents or emulsifiers (for example polysorbate

80 or gum arabic), appfopriate types of generally used carriers or

solvents, for example stérile water as needed or vejetable oil, and

also pharmaceutically acceptable scolvents or solution aids (for'

example alcohol, glycerine or propylene glycol).

. - As stated hereinabove Type IV Polymorph is of particular

benefit in the formulation of tablets and pharmaceutical formulations

in tablet form are a particularly preferred aspect of the present

invention. _ _
| Pharmaceutical compositioné of the present invention may be
adminstered to the patient either orally or parenterally (fo: 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, typically administration of 0.1 mg - 2000 mg, preferably



Furt her W964R%7. of t he t herapeutic use of the conpound ofPCT/GBES/MI8Y6TUI a
(1), which details appertain to the novel Type IV  Pol ynorph, are to be
found in the various references relating to  DO0870. In
anot her. aspect the present invention provides a process '~ for preparing
Type 1V Pol ynor ph as herei nbefore defined which process conpri ses

di ssol ving a source of the conpound of. ghe formula (1) in a C alkanol
or mxture.thereof, preferably ethanol, heating to an 1-4

el evat ed terrperature diluting with water at a sinilar el evated

t enper at ur’e ™nd 280 By 1§ 4FiceRte. and this can be @ppronniake}y varisthe | ar ge
scal e i ndurbehdingTeh it)ﬂea&adnu&plolfl tise aae;ewxednﬁad ﬂs&sﬂs&bw @f gie '

corrpound t he .formil a rfo anbi ent tl eI evat ed
t enper at urfé1 f%rllé’xd“alge ‘(‘t @ sf"l‘”?eler ange gE%l &5 é n‘? 1% sgc71 ‘18§ 6)/{:

30[err] C. give it as an ﬂﬁypm@abhty arkp qrenp@rlatrure of the solution is el evated
to wthin a rangg,4 eLf libe f AY; Hodst L1E gqtg 6Qlerr] G
and« treated with wat gtr“pv'ﬂgﬁ?l[i | st t:m?u ntrgﬁ?f?@ an el evata% enggrté’ l

Pref er abl PrPRetanarerthis #eldsetae Afwl TyeeriiVePatymozek- typical |y about 5-7

parts by wei ght ofrwaher cﬂ’tﬁl?ﬂ@@dthe therapeut:.c udB & Eﬁé‘lctoﬂﬂéuxﬁogf't ion is
ei t her coo}‘ed or is allowe cool slowly whereupon Type |V Polynorph is

formed. THPE REMHR (I)coYlTlé’Bt%‘ifaq/\%saﬁBﬁr%B B itB8 39veL oT¥PENEY onal - manner .
Conveni entebyyridyehs GitleC €o (e EngncC dnThigndaribus he fepentsk ardlaking®y be the
product of either Exanple 16 or Exanpl e 19 of EPA 472392. In an
alternative the conpound of the forrmula (1) may be prepared by the

foll owi ng general ¥eghothexhpstectorpr Presenthinvenepsn pkovides a \WPoB&dH4257

PCT/ GB95/ @481 -eparing Type IV Polymorph as ‘hereinbefore defined which process

L3

comprises dissolving a source of the compound of the formula (I)

in a‘Cl_4a1kanol or mixture thgreof,_prefefably ethanol, heating to an
elevated temperature, diluting with water at a similar elevated
temperature and allowing to cool.

Conveniently on the large scale industrial methylated
spirits are used and dissolutioq of the compound of the formula (I) is
performed at ambient or slightly elevated temperature for example in
the range 15 - 35°C such as about 30°C. _

Typidally the temperature of the solution is elevated to
within a range 40 - 70°C for example in the range 50 - 60°C, and
treated with water whilst maiﬁtaining an elevated temperature.
Preferably the water is filtered and demineralised; typically about
5-7 parts by weightlcf waﬁer are added..

The resultant solution is either cooled or is allowed to
cool slowlylwhereupon Type IV Polymorph is.formed This may be
collected washed and dried in conventional manner.

Convenlently the source of the compound of the formula (1)
may be the product of either Example 16 or Example 19 of EPA 472392.
In an alternative the compound of the formula (I) may be prepared by

the following general method which comprises the steps of:



-7- i )worsemas7ng a conpound of the formila (C) [err] PCT/GB95/01816Wi t h.
hydrazine or a chem cal equivalent thereof to forma conpound of the

forrm1a(||) [err] ii) reacting the conpound of the fornula
i) with an imnoether of the. formula (111) or a chem cal ‘equival ent
thereof: [err] WO 96/ 04257

PCT/ GB95/ 01816 -7 -

i) reacting a comﬁound-of the formula  (C)

F o -
“
e F NN NN

N | (C)
7

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

the formula (II):

O
¢
N~ '
F N o (I1)
$J

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

the formula (III) or a chemical equivalent thereof:

@/ OCH,CF, CHF,
Rlo. - -
' - (III)

~NH



- 8- wossesy Rierr] i's C[er'r] al kyl or opti ohal'l y subspdﬁdngmbwfaenyl ; to

forma  conpound of the formula (1V): [err] Ii11) reacting
t he conpound of the formula (1V) with a conpound of the formula (V): °
[err] wherein Rlerr] is (Jerr] alkyl or optionally substituted phenyl
to forma conmpound of the formula (I). The reaction of a
conpound of the formula (C) wth hydrazine or a chem cal equival ent

t hereof is perforned under conditions conventional for the ring opening
of epOX|des The reaction is typically performed in an organi c sol vent

or m Xt ur ewhefrein|R/ehs §1f_ealkyl or optionally substituted phenyl; to form a
compound of the formula (IV): '

1 ”"‘*A@ -
~ & oa-;c,;-ch

(IV)

iii)_ reacting the compound of the formula (IV) with a compound of the
formula (V): '
(R%0) jcn . )

wherein R2 is cl_salkyl or optionally substituted phenyl to form a
compound of the formula (I).

- 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 C1_4alkanol for example isopropandl or
isobutancl. 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 chemicél equivalent may be.used in the
reaction. Convenieﬁtly hydrazine is present as hydrézine 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 situ. For example it may be prepared from the



exanpl e t olygygR4ssT @ C[err] al kanol for ‘exanpl e i sopropanol ROT/GBY5/01816

i sobytanol . The reaction is performed at a non-extreme tenperature such
as bet ween 0-60[err]C but is preferably perfornmed at approxinmately

anbi ent tenperature for- exanple 15- 35[err]C, typically about 25[err]C. The
reacti-on is typically performed in a substantlally I nert -at nosphere for

exanpl e under nitrogen at nornmal pressure. Hydrazine or its
chem cal equivalent may be used in the ~ Peacti on. .Conveni ently hydr azi’ne
is present as hydrazine hydrate. The conpound of the formula (C

i s known fronpdeRlr€ci23931 ofWbkd @obmilla i(wI)descri bed in Exanple 15. 1t. nmay be

I ntroduced into the process of the present invention as isolated nmaterial

~or it my be prepared an Olgact ed in situ. For exanple it nay be prepared
fromthe WO 960425

. PCT/ GB95/01816 OH . _9-

" diol of the fornul

pr ecur sor

(Vi)

and introduced iato the ﬁrocess as a solution in toluene or similar
solvent. This has been found to be advantageous as it avoids any
difficulties associated with the handling of a solid compound of the
formula (C). i

The compound of the formula (II) may be isolated or may be
prepared and used in situ, or in solution, in the next step of the
preeees. 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 (II). ' -

The reaction of the compound of the formula (II) and an
iminoether of the forﬁula (III) or a chemical equivalent thereof is
performed in a substantially inert organic solvent such as a
hydrocarbon or c alkanol preferably an alkanol and most preferably
isobutanol. The react1on is performed at a non-extreme temperature
such as between 0-60°C but is preferably performed at approxlmately
ambient temperaturelfor 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 is.that it is crystalline.
This enables easier -isolation and purification of this key
intermediate. '

In the compound of the formula (III), Rl is Cl_salkyl or’
optionally substituted.phenyi. Suitably Rl is methyl, ethyl, propyl or
butyl. Preferably R is methyl. ’

The compounds of the formula (III) may be prepared by



and i nt WexRed257 nto the process as a sol ution in tol uene RGT/GRISI0NEI6
sol'vent. This has been found to be advantageous as it avoids any B
difficulties associated with the handling of a solid conmpound of the >
formula (C). The conpound of the formula (11) may be isol ated
or may be prepared and used in situ, or in solution, in the next step of
t he proocess. Again, use in a solutiqgg has been found to be advantageous
in order to avoid any difficulties associated with the handling-of the
solid conpound of the fornul a@ﬁ(‘,l 1) . ' The reaction of the
conmpound &RaeHEnf 8f fylcampqurd ef Fhgnformuly ¥Rt her of the formula (111) or
a chem cal equivalent thereof is performed in a substantially inert
organi ¢ sol vent such as a hydr ocarbon or- Cerr] al kanol, preferably an
al kanol and nost pref er agEy~—~ QO CHpaFRAMF, The reaction is performed at a

non-extrene tenperature B/uch as betweem 0-60[err]C but is preferably
perfornmed at W)OM anbi ent tenperature f( )exarrpl e 10-30[err]C

Thesreaction.fs”typically perforned in a substanti al fl i nert at nosphere
for exanple under nitrogen at normal pressure. The conmpound of
the formula (1V) may be isolated in any conveni ent manner. A particular
advantage is that it is crystalline. Thi s enabl es easier isolation and
“purification of this key i nternmedi ate. . In the conpound of

Ehg for mJlﬂﬂtI( IalI #:_a:mpdagdiéﬁ €he dﬁ:lrlﬁhﬁia iﬁF'OHS w_herebjin R is _as' he_reinbefﬁrcla , hyl

-6 optionally substituted phenyl. Suitably Rerr]. is net , ethyl,
propyl ordegmr?&t ViUERPY & 88137 %3%(‘?11 §tmﬂ1y|§‘[°1°an 1or butan."¥he- -conpounds
of the foppetexably IR)lonms hetynepar ed by WO 96/ 04257
PCT/ GB95/ 01816 '

The reaction between the compounds of the.formula (VII) and
R10H is generally performed in an organic solvent or a mixture of
organic solvents. Conveniently the solvent, or one of the solvents, is
the alcohol RloH in excess. A suitable co-solvent, if present, is a ’
hydrocarbbn'for example toluene7 The_reaction is conveniently
peiformed at a non-extreme temperature for example -10°¢C to +20°C,
preferably at about 5°C.

It is necessary that ﬁhe compound of the formula (III) is
provided in the trans or (E)-configuration, as the final product of
the formula (I) ié in such configuration. Surprisingly we have found

that it is not necessary to have the trans or (E)- cinnamonitrile of

the formula (VII) in order to obtain the ;;ggg or (E)- compound of the

formula (III). We have discovered that the compound of the formula

(VII) may be in eithér cis- or trans -configuration; both compounds

provide good conversion to the required trans- compound of the formula
{III). This is . a highly advantageous finding as it removes the
necessity of separating cis and trans isomers of the compound of the
formula (VII) prior to reaction with RIOH.

The compounds of the formula (III) may be isolated or may be
prepared and used in situ. Advantageously this is prepared as a
partially purified solid and is reacted by dissolution in a solution
of the compound of the formula (III). '

Co;veniently the compounds Qf the formula (VII) may be

prepared by reaction of a compound of the formula (VIIi):



- 10 - - wo-g@@&g.}'on ‘of a conpound o.'f t he fdrrrul a.(Vl): [epc},éﬁg'sjéism?.
with a conpound of the formula Rlerr] OH wherein Rlerr] is as herei nbefore
defined. Suitably Rlerr] OHis nethanol, et hanol, propanol or butanol

Preferably Rlerr] OH is nethanol. The reacti on between the
conmpounds of the formula (VI1) and R OHis generally performed in an
organi ¢ solvent or a m xture of organi ¢ solvents. Conveniently the
solvent, or one of the solvents, is theldlcohol R OH in excess. A
suitable co-sotvent, if present, is a hydrocarbon for exanple tol uene.
The reaction is conveniently performed ' at a non-extrene tenperature for
exanple -10[err]C. to +20[err]C preferably at about 5[err]C.

It is necessary that thS con_E@_o_f Eﬂf fopmpa (111) is
Ia ot Foeme 2

(VIII)

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

of CH_CN. Suitably the source of the CH CN is a cyanomethyl-

phospzonate for example diethylcyanometzylphosphonate. The reaction is
performed in the presence of base. In one aspect the reaction 1s
performed in an aqueous or aqueous-organic medium, the base is water
soluble for example a carbonate such as potassium carbonate, and a

. phase-transfer agent is preeent to aid dissolution and reaction 'The
reaction is performed at a non-extreme temperature for example 10-60°C
for example approxlmately a0°cC.

Typlcally the compound of the formula (VIII) is formed and

reacted in situ from the corresponding nitrile of the formula (Ix)

NC. ._-@— OCH, CF, CHF,_ (1X)

by methods conventional for converting nitriles to aldehydes, for

exaﬁple 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. ' ' S

. Tne reaction of the compound of the formula (IV) with a
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 by-pfoduct and it is convenient to
select 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



provi dewogs/u2s? t rans or (E)-configuration, as the final ROTGBISIDISIE t he
formula (1) is in such configuration. Surprisingly we have found that it

i s not necessary to have the trans or (E)- cinnanonitrile of ~the fornmufa
(VIl) in order to obtain the trans or (E)- conpound of the formul a
(). We have discovered that the conmpound of the formula (VIl) may be
in either cis- or trans -configuration;,poth conpounds provi de good
conversion to the required trans- conpound of the formula (rrr)y. This is
a highly advantageous finding as it renoves the necgssity of separating
cis and’ t rexthofexmateson trigkhyd opfdofiermste RreferagdyniR ) (GH 1is prieghyio

reacti on WddhoRb&iakk OH. The conpounds of the formula (111) °
may be isolated or may be prepared and used in situ. Advantageously this

is prepared as a Th?)a’t"t"F%'H%? PR B uSETaGdahit PanF C4cFRY fBY1AiBFol uti on

in a sol uti:amplen§ dhte apanpiubds Gh Whenkormula (111).

Conveniently the conpounds of. the fornula (VI1) may be prepared by
reaction of a conpound of the fornmula (M 11): WO 96/ 04257

PCT/ GB95/ (Bi&tfie 1 is the X-ray diffraction spectrum for Type -IV]1Rolymorph

6btained using a Siemens D5000 machine in @ - © configuration over the
scan range 2° 20 to 34° 20 with 4 seconds exposure per 0.02° 20 .

inerement.

The reflections are quoted as their cencroid_ﬁalues {calculated by a
computer package such as DIFFRAC/AT). The sam@le_was prepared by
micronisation to reduce the grain size and éspegt ratio of the
c;ystals_and gentle trituration to break up crystal aggregates,
followed by filling the sample.into a standard holder (having a flat
lip) and cbmpressing flush to the lip with a glass migroscoée slide.
It should-be realised that analysis of samples with.grains above 30
microns in size and non-unitary aspect ratios may affect intensiﬂy
variations bétweén peaks. Also the skilled person will realise that
the position of reflections is affected by the precise height at which
the sample sits in the diffractometer and the zero calibration of the
diffractometer. The surface planarity of the sample may also have a

small effect.

' Figure 2 is the drift Fourier-transform infra-red spectrum recorded on
a 2% sample of Type IV Polymorph in KBr using the drift sampling

' technique over the frequency range 4000-400cm_1.

Fiqure 3 is the DSC graph for Type IV Polymorph obtained on a Mettler
TA4000 system, cdnsisting of a DSC measuring cell and TCll control
processor (calibrated with Indium). Sample weight was approximately 1
to 6 mg; the pan‘type was pierced aluminium; the atmosphere was
nitrogén (100ml/min) and the tempefature range stqdied.was 50° - 1s50°C

-

at a rate of 10°C/minute.

The skilled person will realise that the precise value of the



[err] wogs,ms-,_- or a protected deri vative thereof for ex FqI/eBIN0IsIGEt al |
wth a source of CHerr] CN Suitably the source of the CHerr] CNis a

cyanonet hyl - phosphonat e for exanpl e di et hyl cyanonet hyl phosphonat e. The
reaction is - perforned in the presence of base. In one aspect the
reaction is perfornmed in an agueous or aqueous-organi c nmedium the base-
IS -water sol ubl e for exanple a carbonatg such as potassi um carbonate,

and a  phase-transfer agent.is present to aid dissolution and reaction.
The reaction is performed at a non-extreme tenperature for exanple

10- 60[ err] C melténgwednplwdldppr drFinencky RYOFRs PREity of the compoungypiheg| |y
the conpound sfafmpw%‘lgaaulcﬁe(ﬁéaltu? 'ritgoiﬂﬁegh@-%Qrtzcrlgaﬁ&d insitufromthe

corresponding .nitrile of the for a (IxX)y: [err]
Figure 4 (for comparison) is the x-ray diffraction spectrum for Type
II Polymorph obtained using a Siemens D5000 machine in © - ©
conflguratlon over the scan range 2° 20 to 34° 20 with 4 seconds

exposure per 0.02° 2@ increment.

Fiqure 5 (for comparison) is the drift Fourier-transform infra-red

spectrum recorded on a 2% sample of Type II Polymorph in KBr using the
drift sampling technique over the frequency range 4000-400cm-l.



by netwodsmedazsaventi onal f.or-converting nitriles .to al dekrgusnIsHIBi6
exanpl e using nickel:alumniumalloy in the presence of acetic acid and

heat, or using diisobutylal um ni um hydri de. The conpounds of

the formulae (M) and (1 X) are known from °~ EPA 472392. The ~
reaction of the conpound of the fornula (IV) with a conpound of the
formula (V) is carried out in a substgptially inert organi ¢ sol vent such
as a hydrocarbon for exanple tol uene. f reacti on generates an al kanol
as a by- product and |t S convenlent to select a solvent that will form.
an azeot ! ! EETING d 25 d¥n RBH dir-stillation.

- Accordingly the reaction is typlcally perforned at a tenperature :
sufficiently elevated to all ow azeotropic distillation. The -
conpound®BFelsrated Skapid ity) studies wenp | RerfPTIast PRy (samples gf) Bpeoidspd -
PCT/ GB95h0d8 1 polymorphs stored for up to 28 days: - 12 - .
orthoformate or triethyl orthoformate. Preferably (Rlerr]Qf[err] CHis
tri et hyl . orthof ormate. The invention is nowillustrated

by meansinfsdaied fgllasswiongainerExenisireshe dallowangl dengitiemsi n whi ch:
i) .at 80°C and ambient humidity;
and in open glass containers under the following conditions:

ii) at 30°C and 90% relative humidity;

iii) in an open Petri dish stored in a light cabinet -{5000 Lux)

RESULTS
Test Time (days). - Analysis
' II IV -
0 100.1 100.0
i 7 99.6 100.3
28 99.5 101.2
ii 7 98.2 101.8
28 96.3 100.4
iii 7 92.7 101.3
28 : '83.0. 100.0

Analysis of Type II Polymorph or Type IV Polymorph by hplc (%w/w)..

According to the above tests, after four weeks there was no
significant change in the stability of the Type IV Polymorph with no-
interconversion to other forms.- However, the Type II Polymorph had
undergone significant decomposition in either relatively humid -

conditions or in the presence of light. T



Figure 1 i@ot,%déy ay diffraction spect rumfor Type |V Pol y roTmEB95/01816
a

obt ai ned usi ng

| emens D5000 machine in [err] - [err] configuration over

the ° scan range 2[err] 2[err] to 34[err] 2[err] with 4 seconds exposure
ger 0.02[err] 2[err] i ncrenment. The reflections are quoted as their
centroid values (calculated by a conput er package such as DI FFRAC AT).

~ The sanpl e was prepared by m croni sation to reduce the grain size and

- aspect ratio of the crystals and gentl@t‘rlturatlon to-break up crystal
aggr egat es, followed by filling the sanple into a standard hol der

(having a flaﬁ%ﬁp) and conpressing flush to the I'ip with a glass
€

m croscope sl

It should be realised that analysis of sanples with

grai ns above 30 mcrons in size and non-unitary aspect ratios may affect
intensity Makhatd.erp1det ween peaks. Al so the skilled person will realise
t hat the position of reflections is affected by the preci se height at
whi ch the sanple sits in the diffractoneter and the zero calibration of

. the , diffromt eseédsy toThe mdd&eesgﬁca:ﬁm igrgvisly sémtesanpl e may al so have a

smal | effect. hd.edmeansgﬁlgJl Eg/réorgnh céj Eﬁ;fg}!{'&%ﬁ:o%fﬁﬁ@t orm infra-red

: spectrun1rec o sanple O

i n KBr using the

| drift sanplin@ amrtwekniepesded @t ﬂmﬂiﬁr‘e{ﬁli’eﬁwtﬁaﬁ’d@M%@ BB®cm - Fi gure
i 3 is the DSC graph for Type |V Polynorph obtained on a Mettler TA4000

| system consi sti ng of a DSC neasuring cell and TCl1l control
. (calibrated with Indium. Sanple weight was approximtely 1

processor
to 6 ng; the

. pan type was gi@p£€d al uninium the at nosphere was nitrogen (100m / m n)

and the tenperature range studied was SO[err] - 150[err]C

at a rate of

. 10[err] ¢ m nute. The skilled person will realise that the precise
" value of the (R)-2-(2,4-Difluorophenyl)-1-(3-[(E)}-4-(2,2,3.3-tetrafluoropropoxy) - -

(i) (R)-2-(2,4-Difluorophenyl)-3-(1H-1,2,4-triazol-1-yl)propane-

1,2-diol (51 g), p-toluenesulphonyl chloride (42 g) and

tetrabutylammonium bromide (2 g) were charged to a reaction vessel.

Toluene (400 ml) and water (90 ml) were added and the mixture was

cooled to 16°C. Sodium hydroxide (27.3 ml; 100° TW) was added, with

washing in with water (10 ml). The mixture was stirrgﬁ vigorously for

1 hour and checked (by hplc) for completion of the reaction. Water

(370 ml) was added and, after 20 minutes of stirring, the lower

agueous layer was separated. The interphase was run off with the

aqueous layer. The aqueous layer was extracted with toluene, stirred

for 15 minutes and allowed to settle for 15 minutes. The aqueous layer

was sepérated retaining the interphase with the organic layer. The

organic extracts were combined, stirred with water (100 ml) for 15

minﬁtéé, filtered through diatomaceous earth (1 g), washed through

with toluene (25 ml) and separated.

The upper organic layer was distilled to about 100 ml volume at

approximately 20 mmHg pressure with a bath temperature at a maximum of

40°C.

This procedure ﬁrovidgd a solution of (R)-1-[2-(2,4-

difluorophenyl)oxiran-z—ylmethYl]-13-1,2,4—triazole [Compound (C)].



WO 96/ 040696104257 - | PCT/GBIS/1816,
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melting-point will be influenced by the purity of the conpound, the )
sanpl e weight, the heating rate and the particle size. Figure 4 (for
conparison) is the X-ray diffraction spectrum for Type I'1 Pol ynor ph
obtai ned using a Sienmens D500 machine jRg[err] - [err] configuration
over the scah range 2[err] 2[err] to 34[err] 2[err] with 4 seconds :
exposure per 0.02[err] i ncrenent . gure 5 (for conparison) is the

drift Fouritd}-t ransf’iﬁ"ﬁﬁ'—%‘\"?—a”r%dm“ "§Be%‘3tdreﬂn‘?°r EBBrIPIYLIRT QT 20pmPantd € of

Type || Pol(ysgaﬁ e éﬁbvléBradJ%intaxichEemperdiuxfet uﬁ@éﬂahiﬂ@gbﬁc hRbgetaearey t he
frequency e .4000- 400cm

PCT/ GB95/ 0¥ zine hydrate (54 ml
COVPARATI VESs al'tES‘ﬁhNﬁrﬂzxﬂ' YREh | 1soBOEAAADRP:2 AND. TYiEEmix¢uPel wisORPrred for

Accel erated stalilify st UHLCSUREE RS EOIITCoR 58 TRAERLQ wdY Aabl el

The solution was washed with saturated brine (4 x 58 ml), stirring for

} was ;%Ged, %;Antalnlng the tempfﬁature at

15-30 minutes and allowing to settle for 30 minutes after each wash.

This procedure provided e solution of 2-(2,4-difluorophenyl)-1-
hydrazino-3- (1H~1,2,4-triazol-1-yl)propan-2-ol in isobutanol which was

used without further isolation.

iii) To 4-(2,2,3,3-tetraflu0ropropoxy)cinnamonitrile (44 g

' cinnamonitrile as ~20% w/v solution to toluene) was added methanol (76
ml) aud the solution was cooled to 5°C. The reactor was evacuated,
purged with nitrogen 3 times and then re-evacuated. Hydrogen chloride:
gas was introduced via a balloon, replenishing as necessary over 3
hours. The reaction was allowed to.stir under’ an atmosphere of‘
hydrogen chloride for 16 hours at ambient temperature. Toluene (176
ml) was added and the reaction 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.

Ethyi acetate (88 ml).was added, the suspension stirred at 30°c for 30
minutes and then cooled to 5°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-tetrafluoropropoxy)ciunamimidate hydrocﬁloride
product was held on the filter for reactieu in part iv) below;- 1H nmr
(DMSO-d_) : 4.12 (s, 3W); 4.70 (t, 2H); 6.97 (m, 2H); 7.18 (d, 2H);
7.72 (4, 2H); 7.95 (4, 1H); 11.60 (broad s, 1H).

iv) The hydrazino alcohol solution from part ii) above was
added to the cinnamimidate from part iii) above agitatihg the mixture
on the filter until the solid had dissolved (30-60 minutes). The
solution was transferred to the reaction vessel and washed through

with isobutanocl (30 ml). The reaction mixture was stirred for 3 hours



Type IV Paly" g&; stored for up to 28 days: in seal ed S/018165

contai ners un the follow ng conditions: ; 1) at 80[err and

ambi ent huni di ty ' and in open glass containers under the foll ow ng
condi ti ons: ii) at 30[err]C and 90%relative humdity; iii) in an
open Petri dish stored in a |ight cabinet (5000 Lux) RESULTS

Test Ti me (days)- Anal ysi s _ I |V
0 _ 100.1 100 Q i =17 - 7 99. 6

100. 3 28 : 99.5 101. 2 i 7 -

98. 2 - 101. %nder nitrogen an@%hecked for the en@@f 3react:ﬂcgpbé hplc. i 7
92.7 - 101. Anal yS| s of

Type 11 Pol yﬁDF%}P"d‘PnﬁﬁpéW”O‘“‘Pﬁf’iﬁ?ﬁFbﬁ - :hrﬂ’ "’C W?\ﬁ e A ¥3F ®FE1 0 t he
above tests, caétmtchowhrs WEﬁk:&dtft&l‘&OV\ﬁlSmBQS andi gHeinf scﬂi'hté‘chaﬂ‘gé upgei»he
stability of the .T e-IV Pol tgrconyer n

For s, - Howey EFISHR LRI 1T FaroRorRH: fager (10B'alh Y BRBL cLE: 5]

' ethe; (100 ml) for 30 minutes and then separated.

The upper organic layér was distilled to a volume of ~150 ml under
vacuum (water pump), at a maximum bath temperature of 35°C giving a

final batch temperature of 28°C at ~20 mBar.

Xylene (360 ml) was added and the mixture redistilled under vacuum to
a volume of appfoximately 250 ml with a jacket temperature of 40°C and
pressure of ~20 mBar. Cyclohexane (100 ml) was added and the mixture

held at 40°C for 30 minutes before cooling to 20°C over 2 hours and to

- 8°C for 2 hours.

The product was separatéd by filtration and washed with 1:1
' xylene/cyclohexane (86 ml) then cyclohexane (40 ml). The product was
dried in a vacuum oven at 45°C to give (E)-g-[2-(2,4Qdif1uorophenyl)—
. 2-hydroxy-3- (1H-1,2,4-triazol-1-yl)propyl] -4-(2,2,3,3-tetrafluoropropo
xy)cinnamamidrazohe (56.26 g); 1H nmr (DMSO-ds): 3.40 (m, 2H); 4.60
(m, 4H); 5.20 (broad s, 1H); 5.65 (broad s, 2H); 6.30 (d, 1H);
6.60-7.45 {m, 10H); 7772 (s, 1H); 8.30 (s, 1H); m.p. 137-140°C.

' Q) The above product'(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 heateq to lodaé'for
2-3 hours alléwing the ethanol/toluene azeotrope to be removed hy

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 whereupdn cyclohexane (150 ml) was added.
The.suspension waé cooled to 2Q:C over 2 hours and cooled to 5°C for a
further hour. The product was collected by filtration, washed with

- (1:1) toluene/cyclohexane (90 ml), washed with cyclohexane (50 ml) and



under gowe ssiogas7f i cant deconposition in either relativel yPOu/GBISHIS8LE -
-conditions or in the presence of |ight. WO 96/ 04257

PCT/ GB95/ 01816 - 15 -

EXAMPLES I n the exanpl es; TWref ers to the Twaddl e speC|f|c
gravity scal e; hpl ¢ means hi gh perfornance |iquid chromatography;
[err]H nnt were recorded at 270MHz with.shifts given in-6 ppm

EXAVPLE 1 (R -2- (2.4- D|quorophenyI) -1- (3- [(B) -4- :
(2,2, 3,3-tetrafl uoropropoxy) - styryl] -1H1,2,4-triazol-1-yl) -3-
(1H 1. 2. 4driedZn| vacug }prﬁpﬁrﬁozgéve the titjly compound (52.5 g).
(R-2-(2,4-Difluorophenyl)-3-(1H1, 2, 4 triazol -1-yl)propane- 1, 2-di ol

(51 g), p-tol uenesuldphonyl chloride ( % and = |
This compound (1 part by welght) may e purified in the following

manner:

a) suspension in methyl t-butyl ether (10 parts by weight);
b) heating under reflux for 30 minutes to dissolve the_solid;
¢c) cooling ﬁo 250C over 1 hour;
d) cooling to 5°C for 2 hours;
e) colleecting product by filtration;
_£) washiﬁg with methyl t-butyl ether (2 x 1.5 parts by weight);

g) drying in vacuo at 45°C.
and may be further purified as follows:

h) charging compound and pulverised carbon (0.1 parts by weight) to a
reactor with 1ndustr1a1 methylated spirit (IMS) (5 pérps by‘weight);

i) heatxng to 55°C; ' |

j) holding the mixture for 60 minutes;

k) filtering at 50°C washing through with IMS (1 part by weight);

1) heating to 60°C with thé addition of'ﬁemineralised water (6 parts by
weight) ; | : .

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

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

o) collécting product by filtration, washing through with demineralised

. water (4 pérts by weight}; o |

p) drying to constant weight with hot nitrogen at 45°C;
to give Type IV Polymorph with a melting.point of about 125°C and
X-ray diffraction and infra-red spectra as shown in Figures 1 and 2;
lH nmr (CDCl3): 4.25-4.90 (m, G_H); 5.59 (s, 1H); 6.08 (tt, 1H);
6.70-7.60 (m, SH).; 7.35-7.65 (m, 4H); 7.88-8.11 (s, 4, 3H);
[xlr = +2312 (c = 1.0 in methanol).



tetrabutylﬁww gg brom de .(2- -g) were charged to a reaction ﬁ’@ﬁéﬁﬁsmﬁm
n

Tol uene (4 d water (90 m) were added and the m xture

cooled to 16[err]C.. Sodi um hydroxide (27.3 nml; 100[err] TW was added, W th
washing in with water (10 ml). The m xture was stirred vigorously for 1
hour and checked (by hplc) for conpletion of the reaction. \Water (370
m ) was added and, after 20 mnutes of stirring, the | ower,. aqueous

| ayer was separated. The interphase was rupsoff with the aqueous | ayer.
The aqueous -l ayer was extracted with toluene, stirred for 15 m nutes and

allowed to sei}l of 15 m nutes. The aqueous | ayer was separated
retaining th ase with the organic layer. The ~ organic extracts

were conbined, stirred with water (100 m) for 15 mnutes, filtered

through di at ogpeeous; gapkh,. (g%,ﬂ,)_},ﬂ‘@eﬁ:@ﬁﬁd&%%@_:?) cin¥hhdhitOi ICRBe§ 25 M) -
and separ at ed. € upper organic Tayer was distilled to about 100 m

vol une at Expgplend ddibliy 20 mmHg pressure with a bath tenperature at a
maxi mum of 40[ err] C. Thi s procedure provided a sol ution of

EaﬁéoLﬁd( (2C)4]- | di {/\lbl_,lg?raophe ?::(:)axflll;zggopzro o:rcm)tb Xan:Lili f‘e’ %100 t rl ZO' e

PCT/ GB95/ 01816:1 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
heating 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),'end the
combined toluene extracts washed twice with water (2 x 143 ml) then
once with a solution of potassium carbonate (14.3 gms) 1n water (143
.mls) to produce 4-(2,2,3,3-tetrafluoropropoxy) - benzaldehyde, H nmr
(CDC13). 4.45 (t, 2H); 6.10 (tt, 1H); 7.05 (4, 2H); 7.90 (d, 2H); 9.95
(s, 1H).

To the agitated solution of aldehyde was added water (286
ml), Aliquat 336 (7.0 g) and potassium carbonate (63.7 g). '
Diethylcyanomethyl- phosphonate (1.05 equivalents based on aldehyde
content) was added and the contents temperature raised to 40°C. When
HPLC analysis indicated end of reaction the two phases were allowed to

~ settle, the lower aqueous'pheee separated and the toluene solution

Qashed with 15% brine (235 ml). The volume of the toluene solution was
reduced from around (740 ml) to 488 ml by atmospheric disti;letion to
give an app:oiimately 20:80 mixture of cis- and trans-isomers; 1H nmr

(DMSO-dS): g;g-isomer} 4.70 (t, 2H); 5.75 (4, 1H); 6.70 (tt, 1H); 7.20

B (d, 2H); 7.25 (4, 1H); 7.85 (4, 2H): trans-isomer: 4.67 (t, 2H); 6.20
{(d, 1H); 6.53 (tt, 1H); 7.15 (a, QH); 7.85 (d, 1H); 7.70 (4, 2H).



- 16 - WO96/4257. | sobut anol (200 m) was added to tHCY/eBISOI8IEN Of

- conmpound C (fromi) above) at anbient tenperature under nitrogen.
Subsequent |y hydrazi ne hydrate (54 nm) was added, maintaining the
tenperature at 25[err] C, washing in with isobutanol (22 m). The m xture
was stirred for 3.5 hours and it was checked (by hplc) that the reaction
was conpl ete. The sol ution was washed with saturated brine (4 x 58 m),
stirring for 15-30 m nutes and allévﬁongj to settle for 30 minutes after
each wash. Thi s procedure provided a solution of '

2- (2, 4-di fBxampI®3enyl ) - 1- hydr azi no-3-(1H 1, 2, 4-tri'azol - 1-yl ) propan- 2- ol
in isobutanol which was used wi thout further isolation. i) '
To 4-(2, 2, 3,3-tetrafl uoropropoxy)cinnanonitrile (44 g cinnanonitrile as
-20% w v doltabiemn fermulgrirthdy nReparedieéd fRlilfdmol (76 m) and the
solution was cooled to 5C. The reactor was evacuat ed, purged with
nitrogen 3 tines and then re-evacuated. Hydrogen chloride gas was

i nt r oducedBJESAILOES)| | oon, repl eni shing as necessary over 3 hours. The
reaction was allowed to stir under an atnosphere of hydr ogen chl ori de
for 16 hoq,rs %%”Pi ent. tenmperaturg mToI uene (176 m ) was added and the
reaction ATXTUre set 1Bf distillatiof2under wat er punp vacuumw th the
bat h t enpedatesryssslliae SBletedeC dImg distillation was continued to a

bat ch t enpg . of AblerrlC at 7 ar . Et hyl acetate (88 m ) was
added,. tgggéﬁ%%ggéﬁosﬁas%ﬁr%}e’d at 3%5[ grgr]c for 30 m nutes and then cool ed
to 5[ err] €etvrinydpryrnedidine The sol id™las col | ected on an encl osed
filter, washfigh Weifercgigbdioheene (&Pmgl ) and dried. The met hyl

(BE)-4-(2, 2, 3,3-tetraf | uor opropoxy) ci nnam m dat e hydrochl ori de pr oduct
was hel d BAFRFFEUF| $1%8F2%%r reacti orf P8 part iv) bBelow, [err]H nnr
(DVMsO-d[err] ): 4.12 (s, 3H); 4.70 (t, 2H); 6.97 (m 2H); 7.18 (d, 2H);
7.72 (d, 2H); 7.95 (d, 1H); 11.60 (broad s, 1H). i V) The
hydrazi no al cohol solution frompart ii) above was added to the

ci nnam m dat e fromJyaetIV Pp}ymepl el18ghdlat micrackhest@iliing @ellulose (149

mg), pre-gelatinised starch (25 mg) and polyvinylpyrrolidine (4 mg) are
mixed together with water. The dried granules are blended with sodium

. starch glycollate (10 mg) and magnesium stearate (2 mg).

The tablets are film coated with a coating of
hydroxypropylmethyl cellulose 2910 (5 mg), Macrogol 6000 (0.5 mg) and

‘titanium oxide (1 mg).

Tablets containing 25 mg and 100 mg Type IV Polymoxph may be
obtained in a similar manher with a concomitant reduction in the.

microcrystalline cellulose content.

FS40238
PMD/KEB: 5JUL95



on the fil gagodidies? the solid had dissolved (30-60 m nutes).pdi¥eB95/01816

solution was transferred to the reaction vessel and washed through W th

i sobutanol (30 m). The reaction mxture was stirred for 3 hours WO

96/ 04257 , PCT/ GB95/ 01816

- 17 - under nitrogen and checked for the end of reaction by hplc.

A sol ution of sodiumcarbonate (19.2 g) in ter (260 m)y—was added, the
batch was stirred for 10 m nutes and then & parated. The f [

| ayer was stirred with water (100 m ) and net hyl tertbut”“ﬂmlllulmq'mmm
m) for 30 mgoiag®s and t hen separ at ed. The upper organi ¢ | ayet was *
distilled to a volunme of -150 m under vacuum (wat er punp), at a nmaxi mum-

bath tenperature of 35C giving a final batch tenperature of 28[err]C at
-20 nBar. 1. Xy mweicge@om Pfnhy -2dfedt -dhtuarerhanvi Urle (BebiErft | ed under

vacuumto @, yol WiRepfaraNBFRPEL flsi{yzzy'i@-:[ﬁ—l\’.\'ﬂhc&iamketyﬁleﬁpﬁ}ﬁtwﬁ,64le

40[err]C and  pressure of [err]20 nBar. ,C}/ﬁclohex%e 100 m ), . was added*

and the i xt fF&azol-fayy) BrePa sPt |YWBLiFR PRYSIRn GOER PBE B} & T0 AL Rbracsion

20[ err] C ovempazt&l havaif peaks atSiekr § @, 011 371Howur. 97, 18.06 Thas.pz odischb2 was

separated by filtration d he ' 1: X e/ o] e (80 _m)

t hen cycl ohe%gnég‘(i@'%f') %%Tﬁ%'va%}b]gau\(,:\%ivh%sl éLz'zc?r’i %Jd'%iqh %M@%b&%ggvg%'g?’

45[err] C to gisveo( Bp- 4B [add( 29.40di f | uor ophenyl ) -

2- hydroxy-3-(1H1,2,4-triazol -1-yl)propyl]-4-(2,2,3,3-tetrafl uoropropo

Xy) ci nnamam drazone“(56.26 g); [err]H nnmr (DVMSO d[err} ): 3.40 (m 2H); 4.60
2. A physical form of (+)-2-(2,4-difluorophenyl)-1-[3-[(E)-4-(2,2,3,3-
tetrafluoropropoxy) styryl]l ~1H-1,2,4-triazol-1-yl] -3-(1H-1,2,4-triazol-

1-yl)propan-2-ol which has a melting-point of about 125°C.

3. A physical form of (+)-2-(2,4-difluoropheny1?-1-[34[(E)-4-(2,2,3,3-
tetrafluoropropoxy) styryll -1H-1,2,4-triazol-1-yl] -3-(1H-1,2,4-triazol-
1-yl)propan-2-ol which physical form has an X-ray diffraction pattern
having peaks at 20 = 6.45, 11.37, 17.07, 18.06, 18.42, 18.92, 19.28,
19.56, 20.39, 21.18, 21.61, 22.28, 23.44, 24.01, 25.27, 26.86, 29.10,
30.43 and 30.80° and a melting-point of about 125°C.

4. A physical form of (+)-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-ol according to any one of claims 1-3 which has an
infra-red spectrum (2% w/w dispersion in KBr) having peaks at 654, 678,
820, 827, B38, 848, 856, 966, 9871, 977, 983, 1063, 1089, }098,.1108,
1119, 1129, 1141, 1180, 1200, 1210, 1220, 1247, 1263, 1277, 1;43, 1428,
1506, 1513, 1519, 1599, 1608, 1619 and 3123 cm-l.

S. A physical form of (+)-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-ol according to any one of claims 1-4 substantially free

of other physical forms of the said compound.

6. A physical form according to claim 5 when at least 90% free of

other physical forms.



(m 4H) weea@mgbroad s, 1H): 5.65 (broad s, 2H): 6.30 (d, pcmnssmmﬁ 60-7. 45
(m 10H); 7.72 (s, 1H); 8.30 (s, 1H); mp. 137-140[err]C
The above product (52.8 g) was suspended in tquene—-(—%SShmg_and

agi tated at . To this suspenS|
triethylort ﬁ%‘r'ﬁ%f E'ﬁ %rgg “ The m xture was m"@ﬂu Hl”' C for
2-3 hours al l&&_—&gﬁ ol uene- #2eot r ope

distillation. The reaction mxture was cooled to 60[err]C and

cycl ohexane (ﬁEpua&am&mal 20MSsE1it IBe 1heRLHHOFori Bdrkbr@s VRS a V\#{;Fs}leﬁl capled
to 50[err]C fo‘%[51 0. mnu tlo es tabl[ﬁfg crystallisatjon ereu
cycl ohexafEPIEFntS a\%s“éedagac aims 78 r(‘i‘ﬁ"%‘:ﬁyéﬂ 86°%RFa DR err| C
over 2 howasriexd cooled to 5[err]C for a further hour. The product was
collected by filtration, washed with (1:1) toluene/cycl ohexane (90 m),
washed with cycl ohexane (50 nm) and WO 96/ 04257
PCT/ GB95/ (%1 81% pharmaceutical composition according to claim 7 in thd 8form of a dri ed
in vacuo ahpfferr]C to give the title compound (52.5 g). Thi s
conmpound (1 part by weight) may be purified in the followng - nanner:
a) suspension in methyl t-butyl ether (10 parts by weight);

9. A pharmaceutical composition for reconstitution as an injectable

solution, emulsion or suspension which comprises a physical form according

to any one of claims 1-6 and a suspension agent, emulsifier or solvent.

"10. A pharmaceutical composition in 1iquid form prepared by dissolution

of a physical form acecording to any one of claims 1-6.

11. A process for preparing a physical form according to'ény one of claims
1-6 which comprises dissolving a source of (+)-2-(2,4- dlfluorophenyl) 1-
[3-[(E)-4- (2 2,3, 3-tetrafluoropropoxy) styryl] -1H-1,2,4-triazol- l-yll 3-
(1E-1,2,4-triazol-1-yl)propan-2-ol in a C1_4alkanol or mixture thereof,
heating to an elevated temperature, diluting with water and allowing to

cool.

12. A physical'form according to anyone of claims 1-6 for use in a method.

of treatment of therapy.

13. The use of a physical form according to any one of claims 1-6 for the

manufacture of a medicament for the treatment of fungal infection.

14. A method of treating 'a patient in need thereof with an antifungally

effective amount of a physical fbfm aéco;ding to any one of claims 1-§6.

______*____;-_~_‘-_‘h_
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heati ng, ??f%ﬁs] sreflux for 30 minutes to dissolve the sol ipdrgpespoisis
err

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

e) collecting product byflltratlon f) washing with nethyl t-butyl
ether (2 x 1.5 parts by weight); g) drying in vacuo at 45[err]C

and may be further purified as foll OWﬁZ h). chargi ng conpound and

pul veri sed carbon (0.1 parts by weigh )/t% a reactor with industrial
nmet hyl ated spirit (I1MS) (5 parts by weight); i) heating to 55[err]C

j) holding the m xture for 60 m nutes; k) fllterlng at 50[err]C
washing through wi th INS (1 _part hy \I\EI ght ) L err]C

with the addition jof dem neral i sed water (6 parts by ht’) ; m
seedi ng the sol uti n (W|th mat eri al previously obtained), . it
at 60[err] C overni n) programed tenperature recycl owed by
cooling to 10[err]C col l ecting product by filtrat shi ng
through with dem erallsed water (4 parts by wej ) drying
to constant wei ghtwith hot nitrogen at 45[err]C 8ype |V
Pol ynorph with a | ting point of about 125[err]C and y
diffraction and i:Era red spectra as shown in Figures 1 © [err]H
nmm (CDCl[err] ): 25-4.90 (m 6H); 5.59 (s, 1H); 6.08 o
6.70-7.00 (m 5H);| 7.35-7.65 (m 4H); 7.88-8.11 (s, d, .
[err] = +23[err]2 {c = 1.0 in nethanol). O
. ' N
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WO 96/0425 RaIGERAh8{51816
- 19 -~ a"E%KMﬁE Preparati on of
4-(2.2.3. 3- tetrafluoropropoxy)m nnam@if 51 e used in Exanple 1 iii).

4-(2,2,3,3-Tetraf | uoropropoxy) benzonitrile (100.0 g) and - 1:1

ni ckel : al umi ni um al | oy (50.2 g) were agitated in water (215 ml) and the
m xture heated to reflux before adding 80% acetic acid (846 m) over a
period of 1 hour. Once the addition was over, -agitation and heati ng were
mai ntai ned until hplc analysis indicated that the reacti on was
conplete. The m xture was cooled to 80[err]C and filtered through§

di at omaceous earth which was blown fairly dry and washed with (129

. nl), toluene (600 m), and water (248 nl). The aqueous phase
- separated off, extracted with-toluene (143 m), and the =257

"~ toluene extracts washed twice with water (2 x 143 nl) th 3o '%a
ol ution of potassiumcarbonate (14.3 gns) in water —r e
produce 4-(2,2,3,3-tetrafl uoropropoxy)- benzalc ; ' 8
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(CDC [err] wooshaddy (1, 2H); 6.10 (tt, 1H); 7.05 (d, 2H); 7. 9%cKdBestimic 9. 95
(s, 1H). " To the agitateﬂ Zgﬁution of al dehyde was added

wat er (286 m), Aliquat 336 (7.0 g)Va pot assi um carbonate (63.7 Q).

Di et hyl cyanonet hyl - phosphonate (1.05 equival ents based on al dehyde
content) was added and the contents tenperature raised to 40[err]C. Wen
HPLC anal ysi.s indicated end of reaction the two phases were allowed to
settle, the | ower aqueous phase separated and the tol uene solution

washed with 15% brine (235 m ). The volune of the toluene solution was
reduced fromaround (740 m) to 488 nml by atnospheric distillation to

give an approxi mately 20:80 m xture of cis- and trans-isoners; [err]H nnr
(.DMSO-d[err]): cis-isonmer; 4.70 (t, MW &.@G5 (d, 1H; 6.70 (tt, 1H),; 7.20

(d, 2H); 7.35 (d, 1H); 7.85 (d, 2Hp—i+ers—tsefer: 4.67 (t, 2H)}; 6. 20
(d, 1H); 6.53 (tt, 1H); 7.15 (d, 2H); 7.55 (d, 1H); 7.70 (d, 2H) .= WO
96/ 04257 PCT/ CH95/ 01816
- 20 -, EXANPLE:3:= A tablét fornmulation is preparjed as |fol | ows:
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| ngr edi entqogsmzsi}'ype |V Pol ynor ph 10 ny m cr pericHosbisie e

cel | ul ose pre- gel atl n| sed si J&h 25 ngy
ponV|nyIpyrroI|d|ne o um starch glycoll ate 10 ny
magnesi um st ear ate : 2 rrg Type 1V Pol ynorph (10

ng), mcrocrystalline cellul ose (149 ng), pre-gelatinised starch (25 ng)
and pol yvinyl pyrrolidine (4 ng) .are m xed together with water. The dried
granul es are blended with sodium starch glycollate (10 ng) and nagnesi um
stearate (2 ny). The tablets are filmcoated with a coating
of hydr oxypr o — ey 0.5 ng) and
titani um oxide {1 ng). Tabl ets containin and 100 ny
. Type 1V Pol ynor ph may be obtained in a simlar manner € tHh g]conconltant
“reduction in the m crocrystalline cellul ose content.
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A, physi cal form of (+)-2-(2,4-dif|uoroﬁhéhﬁl)-l-LS-[(E)-4-

(2,2, 3,3-tetrafl uoropropoxy)styryl]-1H1,2,4-triazol-1-yl]-3-(1H1, 2, 4-
triazol-1-yl)propan-2-ol which physical formhas an X-ray diffraction
pattern having peaks at 2[err] = 6.45, 11.37, 17.07, 18.06, 18.42, 18.92,

19. 28, 19.56, 20.39, 21.18, 21.61, 22.28, 23.44, 24.01, 25.27, 26.86,

29.10, 30.43 and 30.80[err]. 2. A physical form of

(+)-2-(2,4-difluorophenyl)-1-[3-[(E)-4-(2, 2, 3, 3- S

tetrafl uoropropoxy)styryl] -1H1,2,4-triazol-1-yl -3- (1H 1, 2, 4~

1#yl ) propan-2-ol which has a nelting-point of about 125[err]C. : g?

-physical formof (+)-2-(2,4-difluorophenyl)-1-[3I(E= 2=

‘tetrafluoropropoxy) styryl] -1H1,2,4-triazol-1-yl] -3- I-E= ak

1-yl) propan-2-ol which phyS|caI formhas an X-ray diff =

havi ng«peaks at 2[err] = 6.45, 11.37, 17.07, 18.06, 18.42, 18. 5% 2, 2B

-19.56, 20.39, 21.18, 21. 61 22.28, 23.44, 24.01, 25.27, 26.86, 29.
—_———

Fig.5.
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§0.43 and 30.80[err] and a nelting-point of about 125[err]C 4. A

physi cal formof (+)-2-(2,4-difluorophenyl)-1-[3-[(E)-4-(2,2, 3, 3-

: hetrafluoropropoxy)styryl) 1FF1 2,4-triazol-1-yl]-3-(1H 1, 2,4-triazol -
1-yl) propgn fo any one of clainms 1-3 which has an

. infra-red sI é@PG@#Wﬁdﬁkﬁ I spersion in KBr) having peaks at 654, 678,

. 820, 827,|8B8, 848, 856, p6p, 971, 977, 983, 1063, 1089, 1098, 1108,

1119, 112p, | 126 .JULL969e 1POD, 1210, 1220, 1247, 1263, 1277, 1343, 1428,
1506, 151B,}|1519, 1599, 1p0B, . 1619 and 312 cn[err] 5. A physi cal-

formof (f)-Z=(Z a-drft 0 h:giig_ 1 P GNE

. tetrafl uotopropoxy) styryll{ - (1H1,2,4-triazol -

- 1-yl) propan- 2- ol accordlng to any one of clainms 1-4 substantially free

Sccording 1o of a i ARt AR RPRUR gysation Re ARl .

WD 96/ 04257 compound, to processes for the preparation thereof, to pharmaceupg;t/cmgslg@gla

- -22- 7 compiéing SEE EryithBiab forA NI the®Be theredPini therh®y, M conpri sing a
. physical form according to any one of clainms 1-6 and a
. pharmaceutical | y acceptabl e carrier. 8. A pharnmaceuti cal

- conposi ti on accor dEneppean Raterit vhpplication Reblication Hip. 472392 discloses the compound
(+)-2-(2,4-diflvorophenyl)-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-ol as a very potent antifungal
agent having a broad spectrum of activity. In particular this compound shows good activity

. against Candida albicans, Cryptococcus neoformans and Aspergillus fumigatus. The
compound is known in the literature by the code D0870 (more recently ZD0870) and has

the structure of formula (I):
rdN
P ~WN O CHLHEG
Oon
@O
' N
F A :’7’

. Representative references 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 Interscience Conference on
Antimicrobial Agents and Chemotherapy (ICAAC), New Orleans, 1993, 80 Abs. 143.
EPA 174769 discloses, as Example 11, the racemate of this compound.

EPA 472392 discloses that DOS70 can be made into a variety of drug formsand
mention is made of various types of formulation including tablets, capsules, granules,
microgranules, powders, suppositories, syrups, emulsions, suspensions, aqueous and
non-aqueous injectables. £ :
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t.abl et .; " A pharmaceutical conposition for reconsti | > _an
. WO 96/04357 %ﬁ@{}aﬁ%s i

i nj éct abl e Sol ution, enul sion or suspension which conp cal
#orm according to any one of clains 1-6 and a suspensi on agent, .=
~emul sifier or sol pharmaceutical conp¢SLLI O T_11 ot
" form prepared by :imumulul““"lllm“ﬁf a physical form ac¢fol é’l"ﬁﬂ:@"éﬂ&'ﬁ BEE
of clains 1-6. * €11 A'prbcedss for pregparing a phy§ical _Ig)r gc I D
to any one of clains 1-6 which conprises dissol ving 18 bft-deMigE- .

+)-2-(2, 4-difl henyl ). 1s s . . . —
(218 a5 W REPIRMIGEl SmRsk R §f JPLid o £OTPFI RSP Bivpheals form
P (1H-1, 2, 4+t r acerokidg \to) puy panr-&E ellaims a-€ andak kibaohacent hitadilyr gcddpRbeny |

- 1-4 heating.to an el evated tenperature, diluting with water and
i allowing to . cool. - 12. - A physical formaccording to anyone of
. claims 1-6 for use in a method of treatnment of therapy. . =~ . 13. The

use of a physi cal phhAcaGGRRi QbobidltY QARr8Ind k8! dBiih P HObnd W of a
manuf gcture of a medi canent for the treatnment of fungal infection.

. 14. A et hod“¥Hefr eat | ng a patient in need thereof with an antifungally
| effective amount of a physical formaccording to any one of clainms 1-6.

15. An antifémgil agent caqnprising as aciive ingredient a conpound in
physi cal form accBidi nﬁe‘f%gg V" ORES T8I M Ee PG pieion as an injectable |
solution, emulsion or suspension which comprises a physical form according

to any one of claims 1-6 and a suspension agent, emulsifier or solvent.

- 10. A pharmaceutical composition in liquid form prepared by dissolution

of a physical form according to any one of claims 1-6.

1l. A process for preparing a physical form according to any one of claims
1-6 which comprises dissolving a source of (+)-2-(2,4-difluorophenyl)-1-
[3-[(E)-4-(2;2,3;3-;etraf1uoropropdxy)scyryl]-1H-1,2,4-triazol-1-yl]-3-
{1H-1,2,4~-triazol-1~yl)propan-2-0l in a Cl_4alkanol or mixture thereof,
heating to an elevated temperature, diluting with water and allowing to
cool. * |

»

12. A physical form according to anyone of claims 1-6 for use in a method

of treatment of therapy.

13. The use of a physical form according to any one of claims 1-6 for the

.

manufacture of a medicament for the treatment of fungal inféction.

_ 14. A method of treating a patient in need thereof with an antifungally

effective amount of a physical form according to any one of claims 1-6.

15. An antifungal agent comprising as active ingredient a

-compound in physical form according to any one of claims 1 to 6.



