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Form | of wo 9918097
(-)-4-[4-[4-[4-[[(2R-cis)-5-(2,4-difluorophenyl)tetrahydro5- (1(311‘-/[1895/2047‘s i

ol - 1-yl met hyl ) fur an- 3-yl ] net hoxy] phenyl ] - 1pi per azi nyI ] phenyl - 2, 4- di hydr o- 2-

[ (S)-1-ethyl-2(S)- hydroxyl propyl]-3H1, 2, 4tri azol one y the
formula | (herel nafter "the corrpound of formula I" X ”M,mﬂmmmm
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cont ai ni ng such pol ynor ph and nmet hods of using such polynorph to treat

fungal infections in manmals. International Publication Nummmm
WO 95/ 17407 ( publ i shed 29 June 1995 and WD 96/ 38443( publ i sh wmwmlm

1996) discl ose nmethods of making the conpound of formula | and.g4ghRg It to
treat antifungal infections in mammals. These International Patent

i stonce of a crystal | 1RSSR AN TEIINGAE oRERTOREHT 87 Che

synthetic procedures disclosed therein produce the conpound of formuila | as

an anorphous solid . WO 99138084, ' RALSeR g;.lmaceutl cal
conpositions containing the con*ptm‘é’(é’éi‘f‘%‘mﬂ‘a—ﬁ‘pvr admnistration to
manmal s i n accordance vihi$ inverdtomeelates| tontheemgiost stableorcrystgllinenent s of the
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, odf the Inv | e nd,, formul a, | .can
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different frfomealahI'Ot her and fromthe am)rphous formln t heir

physi co-chem cal data, their physical properties and their methods of
preparation. These three novel crystalline polynorph fornms described in
this specification are hereinafter referreds to as forml formll and Form

[11. O the three forns. Form|l is the nost stable ' Accordlnly this

i nvention provides a crystalllne Aptm\For e
(-)-4-[4-[4-[ 4- [ [ 2R Ci @S- (D4 oph# drﬂ'ﬂ'g. 1,2, 4triaz
ol -1-yl nethyl ) furf et hoxy] phé \24i pe¥redi nyl \=meny! Qﬂl hydr o- 2-

[ (S)-1-ethyl- propyl] 3H1,2,4-triazol - 3-one repMesented by

formula I Me ,, ~INN~INNS-C]—IR~tNI\/E N N and
characteri zed _j# ¢ g x-ray powder diffraction pattern expressed
interns of ¥ad" spacmg n_d elative intensities("R"): s ~-,~26 MAR
200z WD 99/ 18097 , PCTI US9®%¥ 20476 3 d spacing (t 0.04) 6.10 - Medium 4. 63
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pharmaceutical compositions containing such polymorph and methods of
using such polymorph to treat fungal infections in mammals.

International Publication Numbers WO/95/17407(published 29
June 1995 and WO 96/38443(published 5 December 1996) disclose methods
of making the compound of formula I and using it to treat antifungal
infections in mammals. These International Patent Publications do not
disclose or refer to, or even suggest the possible existence of a crystalline
polymorph of the compound of formula I; the synthetic procedures
disclosed therein produce the compound of formula I as an amorphous
solid .
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of (-}-4-[ 4‘[\,?1?&;{914 %( 2R-cis)-5-(2,4-difluorophenyl)tetrahydro-5-

i azol 1-yl ne B0 an- 3- yI ] met hoxy] phenyl | - 1- pi per azi nyl | phe RAT/YSIB28478y dr o
-2-[ (S)-1-ethyl-2(S)-hydroxyl propyl]-3H1,2,4-triazol-3-one characterized
by the follow ng x-ray powder diffraction pattern (Table 1)expressed in
ternms of "d" spacings and relative intensi2ies ("Rl ") (S=strong, Mmedium
Weweak, V=very , D=diffuse and VAD , fox exanple = very weak diffuse):
Table 1 r d spaci ngre g ¥@pare pharmaceutical compositions _containing the
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i nf ecti ons uphpgicsliproperties.st al | i ne pol ynmorph. ER_TFF DESCRI PTI ON OF THE
FI GURES Figure 1 presents a characteristic x-ray powder diffraction ,
pattern of the cyrstalline polyporph of forml [Vertical Axis: Intensity
(CPS, counts (square root)) ; Hgﬁagammf nv et a(degrees}]. '
~ "'t~ Z 6 MAR 2002 WD 991 18097 PCT/ US98/ 20476 5 Figure 2 presents a
characteristic x-ray p r diffracti tern of the I r of formll
[Vort1 cal A o: 1 nt ensidy Teversise et dhREinetanpopnof o apoas
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Figure 4 preagibp cfystaBin@ Poliidrph fobinlsod&dribB& GhI i3 Shedineatiory k! | | ne

pol ynmor ph of for_mélnta tassi ym br de ellreﬁé‘yer 1 cal . AX] S;
Transm t t ancBereiReiat fefeplss 38 a6 4Prmdy sl and Mﬁnf)?)t}le thrég farms.
presents a cBaracl 8y et ntost 8takde.ed spectrum of the crystalline pol ynorph of
formll in a potassium promn ehl. et i i S: .

Transm tt ance(pPer cent) ;gﬁﬁ?ﬁg‘m'a#hlﬁ%‘%/&t&%@%%ﬁﬁgg a(glfxsﬁl]lm‘gi %?Jlly " %rph
presents a cHaraclefi(9t4-H-[4f4-H(2cispde@rdudifbforopbenytatrahyidre-So i sd gh of

formlIll in g j de ' bhSe ; 9 A
Transm tt anc?eB%é%ﬁﬁlﬁ&%?@;%ﬁg“*{g‘é&% %%ﬁtﬂﬁféﬁg%fﬁfwﬂPé.leg“mlel%
presents a cHarydreRisE)d-aihyk pxelpzoRy igti-dia Ttﬁ‘é{!?{ﬁioﬁ‘@r nmogr am of
the crystall Eé]ﬁ‘rd%@hhé@b?@oﬁﬁufaolm | [taken on a DuPont 2100 : Ther nal

Anal ysi s under” a nitrogen atnosphere; 10 C/rnin scan rate; single

endot herm onset tenperature: about 166 C;Vertical Axis;Heat Flow in

cal /sec/g; about 166 Horizontal Axis:Tenperature in degrees centigrade]
Figure 8 presents a characteristic differential scanninQ ) calorinetry

t her nogram of the crystalline pol ph pf=formh [tak on Pont 2100
: Thermal  Anal ysi s gunder ma ! T pheNes @s, m% n ate;
endot herm onset tlenpgyfat Xe abou C;, \eatiot Ne=# on ,jterrp &Mre about

90 C, exotherm gstw Eepperature about 113 C, endot her m onseMet enper at ure

about 163 C, Ve AxI's; Heat Flow in cal/sec/g; Horizontal

Axi s: Tenper at uLa eMcenti grade] Figure 9 presents a characteristic

differential FScanil ng caIEri\ try thernogram of the crystalline pol ynorph

of formlIll [taken on a nt 2100 : Thermal Analysis under a nitrogen

at nosphere; 10 C/mn - scan rate; endotherm onset tenperature about 98

C, exotherm start tenperature about 114 C, endotherm onset tenperature

about 168 C, Vertical Axis;Heat Flowin cal / sec / g; Horizontal
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crystal line SORIROTEBILISTAAEIS TRacing A 19aHEs BFSHFARER xL400 i n

CDC13 at 400 MHz with TM5 as an internal standard].

This invention also provides a crystalline pbl yrmorph Form |
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| nvention:The crystalline _jpo
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9 The conplete infrared spectrumof the crystalli na pol ynor ph of forrp MAR 200
taken in th@d@h%fﬁf a potassium brom de pellet is characterized bg@t he
following peaks: Ti. m1l 3121 cm1 3066 2969 2934 2874 2827 FET{USPE28476 508
1554 - 1512 1501 14S2 1420 1394 1328 1297 1272 1230 1186 1137 1101 1075
1056 1039 1027 965 943 915 849 824 786 738 680 660 584 545 ~53 7 _ , ~ 2
6 MAR 2002 ,, WO 99/18097 PGI/ US98l 20476 $0 The conplete infrared spectrum
of the crystalline polynorph of formlll taken in the formof a potassium
brom de pellet is characterized py98he TofiMwW ng pepks: n m1 3120 cm1
3072 3054 2971 2939 2874 2832 169938 % 1oo7 1pl2 1396 1271 1231 113 6
1101 1075 1027 953 913 824 787 738882 obywne 1nirjpred spectra were
obtai ned on a Mattson Gal axy 6023 FgT R SpEgyromerer] The potassi um broni de
.69

pellets were prepared in accordafifgoW tIT | g USP prjpcedure <<197K>, U. S
Phar macopei a, National Formul ary[ 3P XXy NF—Xvit]l . The x-ray powder

diffraction patterns were rreasuregggu T PR TPS APE3720 aut onmat ed

di ffractometer system (nodel PW 3 N source was copper

(K-al pha) and the long fine focusyggbe—co a Philips XRG 3100
X-ray generator operated at 45 ﬂ . 97 11 2 6 MAR 2002

PCT/ US98/ 20476 mA. The t ake-off ) and a graphite

nonochr omat or as used. A scintilf# enpl oyed and data was
acquired with a scan rate of O. eg-eeps nd, a step size of 0.010
and a step tinme of 40 seconds pefs- e~ powder diffraction
pattern distinctive for polynor q‘§!n11 ! | et hoxyl or at adi ne
expressed in terns of the foll owHg=distd } spacing and rel ative

intensties("RI") is provided herlek Sol ow
0. 04) 2~6. 10Medi umd. 63Medi umi. 10V " A nore conpl ete x-ray
powder diffraction pattern for t rysta pal vinor ph of the conpound of
formula | expressed in "d" spaci 7 i intensities("RI") with V,
M W V, and D defined as herei Bhve | ided lherei nbelow in Table 1:
Table 1 d spacingrel ative intensji:
. 27VWD11. 37MLO. 35\\DB. 85MY. 90\/\/\[1&@%&5&2&" 63M6. 52Vb. 41Nb. 174. 9V4.
84M -  Z 6 MAR 2002 wo 99n 8097267

4. 63MA. 54MA. 4254, 29VWD4. 23WD4. 100923, bYVED 363, §2WB. 76WB. 69ViB. 63VB. 4?MB.
45\\D3. 36V\8. 30VWB. 24 | 2.61 VWD

-WAD3. 21WD3. 17VW\D3. 14VW\D3. 05\2. 93482 95VIBWIB0VWD2. 87VWD2. 84VWD2. 77VWD2. 72
WD2. VWAD2. 65VWD2. 61VWD2. 58VwD2. 52\AABR . 48VWDYWIRVWD?. 141VW\D2. 35VWD2. 34VW\D2. 28V
VD[ ~2. 2~VwD PCT/ US98r 20476 The cr&48allink morgh Form | |

of (-)-4-[4-[4-[4-[[(2R-cis)-5- (4 244 f| uor p¥¥EAyI| ) t gt rahydro-5- (1H 1, 2, 4-tri
azol - 1-yl met hyl ) f ur an- 3yl ] net hoxyd.phenyl ] } M per aZi nyl | phenyl - 2, 4- di hydr o-
2-[ (S)-1-ethyl-2(S)hydroxyl propy2.353H 1, PVAWBri azdl - 3-one is characteri zed

g, (

by the following x WD 991 18097 234 VWD
7.28 VWD
2.26 VWD

This invention further provides pharmaceutical composition
containing the crystalline polymorph of Forms I,and methods of treating
and/or preventing fungal infections using such a crystalline polymorph.

BRIEF DESCRIPTION OF THE FIGURES
Figure 1 presents a characteristic x-ray powder diffraction
pattern of the cyrstalline polymorph of form I [Vertical Axis: Intensity (CPS,
counts (square root)) ; Horizontal Axis: Two Theta(degrees)].



- PCT/ US98/ 20476 ray powder dk}IfI’aCtl on pattern expressgd)l n terns of %
spacing and relative intensities("RI"); d sp~c~e ( { 2 6 MAR 2007
0. 04) 20. 05Mad 94iBR784St rong The crystal line pol ynor ph "For m | lpcr/uses/20476
of (-)-4-[4-[4-[4-[[(2R-cis)-5-(2,4difluorophenyl)tetrahydro-5-(1H1,2,4-tri
azol - 1-yl met hyl ) f ur an- 3yl ] met hoxy] phenyl ] - 1- pi per azi nyl ] phenyl - 2, 4-di hydr 0-
2-1 (S)-1-ethyl-2(S)hydroxyl propyl]-3H 1,2,4-triazol-3-one is characterized
by the followi ng xray powder diffraction pattern expressed in ternms of "d"
spacings and relative intensities ("R ")(S=strong; Mnedium Wweak, V=very
D=di f f use and WD |, F@urezapms@t&a\ﬁ&nayacvteaﬁtldwfmys@qwdar diffwsictignel at i ve
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the Toll o ng x. réyrﬁxﬁks@r"ﬁ Jﬁmﬁp aSaGteHBC &3y QASuger Adchenof - d"
spaci ng and psitedn ofethet %Ersfaillhne polyirhorph ofl fexadind/ertical Axis:
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Phar maceut i cal Corrp05| P}&S’ﬁﬁ PRESSRRISSUE %‘é‘th‘ééﬂ"r‘ﬁd@& %‘h@a CaNRIRE | nvent i on
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encapsul ati ng mat er.i al

th d lid
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honogeneousl y, t herei n as stirring. The nolten honbgeneous m xture is

t hen poured idegres sROHET si zed nol ds, allowed to cool and thereby

solidify. Liquid form preparations incl ude sol ut | ons, suspensions and

emul sions. As an exanple may be nentioned water or water-propylene glycol

solutions for topical adm nistration. Liquid preparations can al so be

formul ated in solution in agueous pol yethylene glycol solution. Aqueous

solutions suitable for oral use can be prepared by adding the active

corrponent | n wat er and add| ng sw tabl e coI or ant S, fI avors, stabilizing,
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17 'r""] 2 6 MAR 2002 PCT/ US98/ 20476 Topical formulation useful for Pmﬁum
or ophthalmic administration are al so contenpl ated. ¥opical formul %

sui t abl e f orwopamakesadm ni stration nay be sol uti ons or suspensipgfiaus9s20476
Ophthal m ¢ fornul ati ons may be sol utions, suspension or ointnents.

QO ntnments usually contain lipophilic carriers such as mneral oil and /or
petrolatum Solution for ophthal mc adm ni ? rati on may contain sodi um

chl oride, acid and/or base to adjust the pH as well as purified water and
preservatives, which normally contains a non-toxic, pharmaceutically

accept abl e topical car r Fegureel0 preseptd a@hatntér;sticoiﬂhmfspecttmm ekile unti |

Lhe condit ! one .@% mb RS @RIt U1eald it ﬂeﬁcr,h\sevegﬂaﬂtmf oo'ihe

admi ni strati oﬁ i “ﬁa}%%‘ﬂ? iptergak stgndardl- ¢ ot al  phar maceut i cal
conposition, which normally contains one or nore non-toxic,

phar maceut i caI | y acceptabl e orgr al arr'IS's, EB Ehar napceut i cal

conmposi tion may be applied dMMW he skin until the
fungal infection has been irradi ated The preferred anount varies fromO0.5
of focti vo amunt of tho 15y CURFIIRE USSP DRCE L AL T B R i a 1
ef fective anobunt o e Ccry a
fgr ;)r al tad rznofﬂ Mﬁubwphaquﬁstﬁa&mﬂrafﬁa(&H- 24-t8dzaobyl gdmethpl) furaned-er abl y
abou o] A e or
di vi ded doses ar er@gﬂeﬁ?ﬁ %ﬁ&&g}qbn e?lljtzd‘l—r %r@;aveﬂg&s*fyemyrsz(gﬂ

i ntranmuscul ar ydrwlsmmdi-akkémazd-muar | Pravi eﬁénfamtrﬁlagala Highaving

sol uonI a{rg rrméf&rtaval ga%hiaat esObotR 5@ed§>rfaraertléf caglwmprhﬂs@ ﬁthC I'n
general , e ntera 0sa ns or antiru use.,ranges rom
abou. 25 ng pe rk‘?‘ﬁ%‘r&ﬂ?b‘ﬁ%&&?%ﬂé mne Wlﬁtﬂ‘tal?)fﬂgf?u‘:i@uahtyr‘r% PBYr am
of body wei ghtorpisteifyphlyeicab chardceeristits ihbkiding choraoomsisteht ecloenrate afd

Bt i fungal “usk PRk Fd Fapd O SRR S i A R IBPED, 2

course, depending upon fThe theee caysabine pelymornphio fioims ofi the compquutcenf as

wel | as the sgyelihX a tthém
attending clini cr‘g% d%ﬁ%ﬂ%ﬁ@?vg mrtﬁgﬂgg?rggg%ggdlﬂlﬁgﬁ]isggﬁnvent| on
are prepared PRe apetherahx examinatine q th|e axactesisiio| es using commercially
avai | abl e st agirh g)lmﬁ:b@ﬁma ttehﬁrs &@Letmgafbs 1Y), Qhé’&hﬂi‘dctéiﬁtfcqhﬂi‘a@é‘d spéctrand

t hus the physjochem cal n cte | ectra
ul traviol et spPEELH €u€ﬁ§d4 QF e5’ﬁ£’ ﬂ‘éﬁg\t&@qa&prngr@agcgr ph and
anor phous f or (BSk¥ thdtmagrapmu(rfd fesf BOuFarth latke mheststatsle f6hm, did mot shown

1 FLOure 10 baniahed ShY P sShe SldSidmithotlie SRR B SeCTha |
EXAMPLE 1 Pr eprataetednfrom dight) ar under the Jollowing-strasg cenditions:
(-)-4-[4-[4-[4-[[(2R-ci S)-5- (2 4di f | uor ophenyl ) tetrahydro-5-(1H1,2,4-triaz
ol -1-yl met hyl ) furan- 3-yl ]§ enyl ] - 1- pi perazi nyl ] phenyl - 2, 4-di hydro- 2
-[ (9)-1-ethyl-2(S)hydrd 6%% ll'?"%'ﬂ-l 2,4-triazol -3-one One hundred and
sixty four granms of the75°@Qder leehkst produced in accordance with Exanple

32 of International Pat 1, e
1995 was dissolved in r /° r%i%{av%q{% i{ aﬁﬁp#ﬁ ?%f?orgn&v\ué‘gp
filtered through a pad aﬁ%:mlatmg l'am!ldrlm&b‘éw 6 weeks| ux. To the

sol uti on was added water (984 rr1) whil e nmaintaining a refl ux terrperature.

The solution was allowed_to ¢ slowy to about, 45C. Th xture
was agitated for 1 hour &he D§§ thsma@saelaﬁéﬁomw earrsaeﬂsrtﬁnﬁ 41
t enper at ure and Hofi MEAndForai B thefmalljaonverthiaits che dﬁoltehahbreorcmd Twgr e

collected by filtration apd wash wi_t:h t hanal 1.1. .about
S24 )< The prRRErROHEs PROYeRH 100 dnd }ﬁ“@?ﬁ ¢ TBERAggs G P hchiremids
hours} to vyiel ddaﬁﬁoﬁcgrswllmbrpcdqurphahrm I of 'the cnporsnd- of Formuda § akAR
2002 PCT/ US98¢g Qﬁ%ﬁ ﬁ?éﬁﬁ%‘ leof crystalline polynorph Form 1 of
(-)-4-[4-[4-][4- 3 -CI'S) - -( , 4di orophenyl)tetrahydro 5-(1H1,2,4-triaz
ol - 1-yl met hyl ) fur an- 3-yl | net hoxy] phenyl ] - 1- pi per azi nyl ] phenyl - 2, 4- drhydro 2
-[ (S)-1-ethyl-2(S)hydroxyl propyl]-3H1,2,4-triazol-3-one Two grans (2g) of
crude the starting material prepared in accordance wth Exanple 1 was

di ssolved in refluxing isopropyl alcohol (20 nL). To the solution was added
water (20 m) while maintaining a reflux tenperature. The sol ution was
allowed to cool slowy to about 63C when crystalization occurred. The
resulting mxture was agitated for 10 rains at this tenperature, then
cooled slowy to roomtenperature and further agitated for 1 hour. The
solids that fornmed were collected by filtration . The product was then
dried in a draft oven (45C 24 hours) to yreld a white solid. EXAMPLE 3

4= oy




1 WD 99/18097 20 2 6 MAR 2002 PCT/ US98/ 20476 EXAMPLE 4 Pr eparation of § MAR 7002
crystal i ne pol ym)rph Form MY of

(-)-4-[4-[4 R—cr s)-5-(2, 4d|f|uorophenyl)tetrahydro 5-(TH-T,2,4-triaz
ol - 1-yl net hyh(?%f{/ 9%3_y1 | et hoxy] phenyl | - 1- pi per azi nyl | pheny! -ECTAUIBROATS o- 2
-[ (S)-1-ethyl-2(S) hydroxyl propyl]-3H1,2,4-triazol-3-one Approximately 1
g of crude starting material prepared as descrr bed in Exanple 1 was

di ssol ved in refluxing acetone (10 m.). Wat®&r (3 nmL) was added to this

m xture while maintaining a reflux tenperature. The resulting yell ow
solution was allowed to cool without agitation to roomtenperature. The
solids that fornmed were col |l ected by filﬁﬁﬂ n and washed with
acetone-water (1:1, about 5 m}. The pro s then dried in an oven

(45C, 29 psi vacuum 24 hours) to y| eld 0.63 g of white crystal s. EXAMPLE 5
Preparation of cry I .

(-)-4-[4-[4-[4-[[ (2 o ; ITZ, 4-triaz
ol - 1y|rrethy|)furan3y|]rret Y g 0 : 24d|hydr02
-[ (S)-1-ethyl- 2(S)hydroxy| propyl] 3H1, 2, 4 trrazol 3- one Approxr mately 1 g
of crude starting materi pre are as descrr bed was di ssol ved
in hot 5nl methyl ene chll\a?]i At RANES | owed to %Eégp WY, |n a fume hood.
A formll material was obtained together with sonme anorphous form EXAMPLE
6 Preparation of crystalBhysicapdippaarpiceror m | | |'white to off-white powder
(-)-4-14-[4-[4-[[(2R-cis)-5(2, 4-difluorophenyl)tetrahydro-5-(1H 1, 2,4-triaz
ol -1-yl met hyl ) f ur an- 3- ylgljapiho 1yl ] - T-pi pera yel-24d|hydro 2
-[ (S)-1-ethyl-2(S)hydroxy proiéé} T,2,4-tri azﬁl%one proxi mately 2g
g of crude starting materi al ared. as descrr bed in Exanple 1 was

di ssol ved in hot 10nml me¥Fh chﬁ)ﬁﬁrp‘ﬁiéﬁﬂqfi ng solution was 2 6 MAR 2002
WO 99/ 18097 PCTNS98/ 204 Patternal | owed td eool wi t HeeetFigyre hendnlabde doom
tenperature in a fune hood. The solids that forrred were col |l ected by
filtration and dried inDifferéntizl Scaathin 6 @P02 WD 99/ 18097

PCT/ US98/ 20476 22 \Wat |(_'5a1§hﬁ|l ﬁﬂggrans;rys i ne pol ynorph form!|
of (-)-4-[4-[4-[4-[[(2R-ci s)-5- (2 4

di f1 uorophenyl)tetrahydsg }gk? t}ﬁh{"ZO' 1- v ) furan- 3-yl ) net hoxy
] phenyl ] - 1- pi per azi nyl ] phenyrf %Pﬁ yﬁgﬁwiﬂb

(S)-1-ethyl -2(9) hydroxyl propyl] 3H1, 2 4 tr| azol 3-one represented by
formula | O M N~N~~SO—|R ~N/ 2 O M F~~ "N~ Nand
characterized_by the foI | owi ng x-ray powder diffraction pattern expressed
interms of "d" USP€lasy lamstocedatd usedtademrmlne(n‘iﬂhhg pains pageng (

0.04)RI 6. 10I\/Ear ?ﬁ?ﬁ%b nﬂj[dLg%Flﬁ A3. 05Wde (2) A crystalline
pol ynor ph form | F (ZR—cr s}-5 (2, 4-difluorophenyl)
t et rahydr o- 5- ( 1H-124tr|azol 1-yl nmet hyl)
furan- 3-yl ] met hoxy] phenyl ] - 1- pi per azi nyl ) phenyl - 2, 4- di hydr o- 2- [
(S)-1-ethyl-2(S)hydroxyl propyl]-3H1, 2, 4-triazol -3-one characterized by the
foll ow ng '] 2 6 MAR 2002 WO 991 18097 PCT/ US98/ 20476 23

All of these advantages inherent in the crystalline polymorph

Form I of the compound of this invention would be useful in the
development and approval of a pharmaceutical product containing the
antifungal drug of formula L

The crystalline polymorphic form of the compound of Form I
may be formed by crystallizing the compound of formula I (as the free base)
using a solvent system such as acetonitrile, methanol in combination with
water in a v/v ratio of 1.5:1 tol:1.5, preferably about 1:1; and isopropyl
alcohol in combination withwater in a volume/volume (v/v) ratio of 1.5:1
to 1:1.5, preferably about 1:1. The solvent or solvent system were typically
healed to reflux and slowly cooled to 60-40°C with agitation and thereafter
cooled slowly to room temperature (20°-25°C) or even 0° (with acetonitrile)



x-ray powder diffracti on\patter n expressed(Table 1y~n terns of "d? %Méﬁ:?ﬂﬂb
and relative intensities{"RI") (S=strong, Mnedi um weak, V=very and

D=di f fuse) TaN89/1B0%Paci ngre ative intensity22. 14VWD12. 27VVWD1 IPCT/US98/20476
7MLO. 3VWADB. 85M7. 90VWD7. 52Ws. 77W5. 10Mb. 82MVb. 63MVb. 52Mb. 41NMb. 17WL. 9554, 84M4. 63
M4, 54MA. 42S4. 29VW\D4. 23VWD4. 10WE. 02\WWD3. 98MVB. 86WB. 82\WB. 76\W\B. 69\\B.

33. 47MB. 45\WD3. 36WB. 303. 24VWD3. 213. 17VWD3. 148 WD3. 05W2. 99VW\D2. 95VWD2. 902. 87D
,; WD 99/18097 2 6 MAR 2.002 PC fNS98/ 20476 24
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10% u&' ()-A(! 10% u& ()--AX (! 10% u& ()-A}"FX X (! % u& ()-A(! 2 6 MAR 2002
10% 0& ()-A' X (! 10% u& ()-A(! 10% u& ()-AX u]CX (! 210% u& ()-AX &(!

10% u& () - AS&MO 9bA%egr&’ () - AX (! 10% u& ()-A) (! 10% u& ()-A X2 pdTusesro476
10% u& ()-A(! 10% u& ()-AX (! 10% u& ()-A(! 10% u& ()-AX (! 10% u& ()-A

FJARX X (1

10% u& ()-A(! 10% u& ()-AX (! 10% u& ()-A(! 10% u& ()-AX

196 (. U] CX (! 10% u& ()-AX &(! 10% u& ()-A) (010% u& () - AX

The complete infrared spectrum of the crystalline polymorph
of form III taken in the form of a potassium bromide pellet is characterized
by the following peaks:

ncy (cm-1

3120 em-1
3072
3054
2971
2939
2874
2832
1699
1616
- 1598
1557
1512
1396
1271
1231
1136
1101
1075
1027
953
913
824
787
737
682
659

The infrared spectra were obtained on a Mattson Galaxy 6021
FTIR spectrometer. The potassium bromide pellets were prepared in
accordance with the USP procedure «<197K>, U.S. Pharmacopeia, National
Formulary, USP XXIII, NF XVIII.

The x-ray powder diffraction patterns were measured on a
Philips APD3720 automated diffractometer system (model PW 1800). The
radiation source was copper (K-alpha) and the long fine focus tube
connected to a Philips XRG 3100 x-ray generator operated at 45 KV and 40



(1 10% u& ()-A(! 10% u& ()-A 01678=?}2?X (! 10% u& ()-A(! 10% u& ()- M& 0
10% u& ()-A(! 10% u& ()-AX ¢+ 10% u& ()- A?2@FGLM\E cKX (=X (! 10% u&'2(6§<- '%.2 !
10% u& ()-AX (! 10% u& ()-A(! 10% u& ()-AX NSTU\]~ VAE X 10- u(!

10% u& () - AXWO 991I8087U& () - A(! 10% u& ()-AX (! 10% u& ()-A(! PCT/US98?20476
10% u& ()-A_agCs# 10%(g& ()-"0l # 10%(g& ()-"# 10%(g& ()-" 10%(g& () -

7 1)109&& ()- 10-u 10- usWI3# 10%g(g& ()-"# 10%g(g& ()-"I # 10%g(g& ()-"#
109%g(g& ()-"1 # 10%(g& ()-"xX@I # 10%(gfy ()-"#

mA. The take-off angle was 6 degrees and a graphite monochromator as
used. A scintillation detector was employed and data was acquired with a
scan rate of 0.025 degrees per second, a step size of 0.010 and a step time of 40
seconds per degree.

The x-ray powder diffraction pattern distinctive for polymorph
form 1 descarbonylethoxyloratadine expressed in terms of the following
distinctive "d" spacing and relative intensties("RI") is provided
hereinbelow:

d spacing (£ 0.04) RI
6.10 Medium
4,63 Medium
4.10 ) Wide
3.69 Wide
3.05 Wide

A more complete x-ray powder diffraction pattern for
the crystalline polymorph of the compound of formula I expressed in "d"
spacings and relative intensities("RI") with V, M, W, V, and D defined as
herein above is provided hereinbelow in Table 1:

Table 1
d spacing | relative
intensity
22.14 VWD
12.27 VWD
11.37 M
10.35 VWD
 8.85 M
7.90 VWD
[ 7.52 W
6.77 W
6.10 M
5.82 M
5.63 M
5,52 M
5.41 M
5.17 W
4.95 Vs
4.84 M
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4.63
4.54

348
2.44
2.41
2.35
2.34
2.28
2.26
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The crystalline polymorph Form I of(-)-4-[4-[4-[4-[[(2R-cis)-5-(2 4-
difluorophenyl)tetrahydro-5-(1H-1,2,4-triazol-1-ylmethyl)furan-3-
ylimethoxy]phenyl]-1-piperazinyljphenyl-2 4-dihydro-2-[ (S)-1-ethyl-2(S)-
hydroxylpropyl]-3H-1,2 4-triazol-3-one is characterized by the following x-



# 10%(9& ()- # 10%g9(g& ()-_g ?DHI NQ?V\kS?S# 10%(g& () - # 100/@(9&2#@MAR#'2002
10%g(g& ()-"1 # 10%;(9 ()-"# 10%(9& () - V\[\abcmwvv/sﬂocyg(g&

10%( 9& () - & ()-"# 10%g(g& # 10%(g& ()-"1nr

10ngg& 8 gdi%& g<(&g()()| # 10%53&- 8-"# 10%5;(85&9()() ?W’&“%
10%g(g& ()-"1 # 10%9(9& ()-"# 10%9(9& ()-"1 # 1099(9& () - # 10%9(9& ()-"sW
3# 10%(g& ()-""# 10%(g& ()-"1 # 10%( &( "# 10%g(g& ()-"I #

10%§J(g& ()-"tT<3l # 10%§J(g&' () "# 10%§J(g& (ﬁ

ray powder diffraction pattern expressed in terms of "d" spacing and relative
intensities("RI"):

d spacing (+ 0.04) RI
20.05 Medium
13.84 Strong

The crystalline polymorph Form II of(-)-4-[4-[4-[4-[[(2R-cis)-5-(24-
difluorophenyl)tetrahydro-5-(1H-1,2,4-triazol-1-ylmethyl)furan-3-
ylJmethoxy]phenyl]-1-piperazinyl}phenyl-2 4-dihydro-2-[ (S)-1-ethyl-2(5)-
hydroxylpropyl}-3H-1,2 4-triazol-3-one is characterized by the following x-
ray powder diffraction pattern expressed in terms of "d" spacings and
relative intensities ("RI")(S=strong, M=medium, W=weak, V=very ,
D=diffuse and VWD , for example = very weak diffuse):

d spacing | relative
intensity

20.05 M

13.84 S

9.44 M
 6.90 VWD

5.75 WD

5.28 VWD

4.75 VWD
[3.85 VWD

3.43 VWD

The crystalline polymorph Form III of(-)-4-[4-[4-[4-[[(2R-cis)-5-(2,4-
difluorophenyl)tetrahydro-5-(1H-1,2,4-triazol-1-ylmethyl)furan-3-
yljmethoxy]phenyl]-1-piperazinyljphenyl-2,4-dihydro-2-[ (S)-1-ethyl-2(S)-
hydroxylpropyl}-3H-1,2,4-triazol-3-one is characterized by the following x-ray
powder diffraction pattern expressed in terms of "d" spacing and relative
intensities("RI"):

d spacing (+ 0.04) RI
28.69 Strong
14.45 Strong
10.59 Strong

7.27 Wide
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Pharmaceutical Compositions

Pharmaceutical compositions of this invention may contain in
addition to an anti-fungally effective amount of crystalline polymorph of
the compound of formula I as the active ingredient, inert pharma-ceutically
acceptable carriers that may be solids or liquids. Solid form compositions
include powders, tablets, dispersible granules, capsules, cachets, and
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10%¢#& () =)\ )sﬁppositories. A solid carrier can be one or more substances which may also
act as diluants, flavoring agents, solubilizers, lubricants, suspending agents,
binders or tablet disintegration agents; it can also be an encapsulating
material. In powders, the carrier is a finely divided solid which is in
admixture with the finely divided active compound. In the tablet the active
compound is mixed with carrier having the necessary binding properties in
suitable proportions and compacted in the shape and size desired. The
powders and tablets preferably contain from about 5 to about 20 percent of
the active ingredient. Suitable solid carriers are magnesium carbonate,
magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin,
tragacanth, methycelulose, sodium carboxymethyl-cellulose, a low melting
wax. cocoa butter and the like. The term "compositions" is intended to
include the formulation of the active compound with encapsulating
material as carrier providing a capsule in which the active component (with
or without other carriers) is surrounded by carrier, which is thus in
association with it. Similarly, caches are included. Tablets, powders, cachets
and capsules can be used as solid dosage forms suitable for oral
administration.

For preparing suppositories, a low melting wax such as a
mixture of fatty acid glycerides or cocoa butter is first melted, and the active
ingredient is dispersed homogeneously therein as by stirring. The molten
homogeneous mixture is then poured into convenient sized molds,
allowed to cool and thereby solidify.

Liquid form preparations include solutions, suspensions and
emulsions. As an example may be mentioned water or water-propylene
glycol solutions for topical administration. Liquid preparations can also be
formulated in solution in aqueous polyethylene glycol solution. Aqueous
solutions suitable for oral use can be prepared by adding the active
component in water and adding suitable colorants, flavors, stabilizing,
sweetening, solubilizing and thickening agents as desired. Aqueous
suspensions suitable for oral use can e made by dispersing the finely divided
active component in water with viscous material, i.e., natural or synthetic
gums, resins, methylcellulose, sodium carboxymethylcellulose and other
well-known suspending agents.



109%6#8&! 109X#& ()-)\ 66666666pX<; 10% 109XK#& ()-)\ ; 109XK#E& ()-);

10%H& () - ) VOOHE& () -) 66666667sW; ; LONKH#E ()-); 26 MAR 2002

109! 8 ;i : 0

LOWHE! \ & L 10%H& ()-)\ ;. 1096&: 7 177

10%(#&8 3,“’ L ()(3\ : 10%(#&'8-%; 10%(#&()(3\)777 7w§’;ﬁ?‘@f§%‘”"
109%G& ()-)\ : 1096#&' ()-): 109%& ()-)\ : 1096&" ()-):

109G ()-)/ 7374797; T<IATETISW: 5 LOWGHE () 13 109G ()-)\ 3 10%GE ()
109%G& ()-)\ © 1096& ()-) ETE7TK7OTPTUTY7Z73%@\ ; 109%G& ()-): 1096#&" ()-)\

Topical formulation useful for nasal or ophthalmic
administration are also contemplated. Topical formulation suitable for
nasal administration may be solutions or suspensions. Ophthalmic
formulations may be solutions, suspension or ointments. Ointments
usually contain lipophilic carriers such as mineral oil and/or petrolatum.
Solution for ophthalmic administration may contain sodium chioride, acid
and/or base to adjust the pH as well as purified water and preservatives,
which normally contains a non-toxic, pharmaceutically acceptable topical
carrier may be applied daily to the affected skin until the condition has
improved.

The anti-fungally effective amount of the crystalline
polymorph of the compound of formula I for topical administration varies
from 0.1 to 20% by weight of the total pharmaceutical composition, which
normally contains one or more non-toxic, pharmaceutically acceptable
topical carriers; the pharmaceutical composition may be applied daily to the
affected area of the skin until the fungal infection has been irradiated The
preferred amount varies from 0.5 to 10% by weight of the total
pharmaceutical composition.

The anti-fungally effective amount of the crystalline
polymorph of the compound of formula I for oral administration varies
from about 1 to 30 mg/day, more preferably about 1 to 20 mg/day and most
preferably about 1 to 10 mg/day in single or divided doses.

Parenteral forms to be injected intravenously, intramuscularly,
or subcutaneously are usually in the form of a sterile soluon, and may
contain salts or glucose to make the solution isotonic.

In general, the parenteral dosage for humans for antifungal
use ranges from abou.25 mg per kilogram of body weight per day to about 20
mg kilogram of body weight per day being preferred.

The exact amount, frequency and period of administration of
the compound of the present invention for antifungal use will vary, of
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course, depending upon the sex, age and medical condition of the patent as
well as the severity of the antifungal infection as determined by the
attending clinician.

GENERAL EXPERIMENTAL

The compounds of this invention are prepared in accordance
with the following Examples using commercially available starting
materials.

In solution, no crystalline form exists, and thus the
physiochemical solution characteristics, i.e. 'H nmr spectra, ultraviolet
spectra and specific rotations of the crystalline polymorph and amorphous
forms of the compound of formula I are the same. The 'H nmr shown in
Figure 10 is consistent with the structure of the compound of formula L
The specific rotation as measured at the D line of sodium at 25°C is -29.4.

EXAMPLE1
Preparation of crystalline polymorph Form I of (-)-4-[4-[4-[4-[[(2R~cis)-5-(24-
difluorophenyl)tetrahydro-5-(1H-1,2,4-triazol-1-ylmethyl)furan-3-yl}-
methoxylphenyll-1-piperazinyllphenyl-2,4-dihydro-2-[ (S)-1-ethyl-2(S)-
hydroxylpropyll-3H-1,2,4-triazol-3-one

One hundred and sixty four grams of the crude product produced in
accordance with Example 32 of International Patent Publication No. WO
95/17407 published 29 June 1995 was dissolved in refluxing methanol
(1.64L). The hot solution was filtered through a pad of celite, and warmed
back to reflux. To the solution was added water (984 ml) while maintaining
a reflux temperature. The solution was allowed to cool slowly to about
45°C. The resulting mixture was agitated for 1 hour at this temperature,
then cooled slowly to room temperature and further agitated for 1 hour.
The solids that formed were collected by filtration and washed with chilled
methanol-water (1:1, about 524 ml). The product was then dried in an oven
(45°C, 29 psi vacuum, 24 hours) to yield 156.5 g of white crystals.
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EXAMPLE 2
Preparation of crystalline polymorph Form I of (-)-4-[4-[4-[4-[[(2R-cis)-5-(2,4-
difluorophenyl)tetrahydro-5-(1H-1,2,4-triazol-1-ylmethyl)furan-3-yl]-
methoxylphenyll-1-piperazinyljphenyl-2,4-dihydro-2-[ (S)-1-ethyl-2(S)-
hydroxylpropyll-3H-1,24-triazol-3-one

Two grams (2g) of crude the starting material prepared in accordance with
Example 1 was dissolved in refluxing isopropyl alcohol (20 mL). To the
solution was added water (20 ml) while maintaining a reflux temperature.
The solution was allowed to cool slowly to about 63°C when crystalization
occurred. The resulting mixture was agitated for 10 mins at this
temperature, then cooled slowly to room temperature and further agitated
for 1 hour. The solids that formed were collected by filtration . The product
was then dried in a draft oven (45°C, 24 hours) to yield a white solid.

EX E
Preparation of crystalline polymorph Form I of (-)-4-[4-[4-[4-[[(2R~cis)-5~(2,4~
difluorophenyl)tetrahydro-5-(1H-1,2,4-triazol-1-ylmethyl)furan-3-yl}-
methoxylphenyl]-1-piperazinyllphenyl-24-dihydro-2-[ (S)-1-ethyl-2(S)-
hydroxylpropyl]-3H-1,2,4-triazol-3-one

Five grams (5g)of the crude starting material prepared in accordance with
Example 1 was dissolved in refluxing acetonitrile (100mL). The solution

was allowed to cool slowly to about 50 °C when crystallization occurred.
The resulting mixture was agitated for 30 mins at this temperature, then

cooled slowly to 0 °C and further agitated for 30 mins.The solids that formed
were collected by filtration and washed with chilled acetonitrile (25 mL).

The product was then dried in an oven ( 40 °C, 29 psi vacuum, 12 hours) to
yield 3.9 g of white crystals.
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What is claimed is

(1) A crystalline polymorph form I of(-)-4-[4-[4-[4-[[(2R-cis)-5-(2,4-
difluorophenyl)tetrahydro-5-(1H-1,2,4-triazol-1-ylmethyl)furan-3-yl}-
methoxy]phenyl}-1-piperazinyl}phenyl-2,4-dihydro-2-[ (5)-1-ethyl-2(S)-
hydroxylpropyl}-3H-1,2,4-triazol-3-one represented by formula I

and characterized by the following x-ray powder diffraction pattern
expressed in terms of "d" spacing and relative intensities("RI"):

d spacing (+ 0.04) RI
6.10 Medium
4.63 Medium
4.10 Wide
3.69 Wide
3.05 Wide

(2) A crystalline polymorph form I of(-)-4-[4-[4-[4-[[(2R-cis)-5-
(2,4-difluorophenyl)tetrahydro-5-(1H-1,2,4-triazol-1-ylmethyl)furan-3-yl}-
methoxy]phenyl]-1-piperazinyl]phenyl-2,4-dihydro-2-| (S)-1-ethyl-2(S)-
hydroxylpropyl}-3H-1,2,4-triazol-3-one characterized by the following
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10% & () -z, pppqamppm%ﬂ‘ehﬂiﬁaction pattern expressed(Table 1) in terms of "d" spacing

and relative intensities("RI") (S=strong, M=medium, W=weak, V=very and
D=diffuse)

Table 1

d spacing | relative
intensity

32,14
12.27
11.37
1035 _
8.85

7.90

7.52

6.77
6.10
5.82
3.63
532
541
517
.95
4.84
3.63
4354
342
429
4723
4.10
3.02
3.98
3.86
3.82
3.76
3.60
3.63
347
3.45
3.36
3.30
3.24
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10%-#& ()-L 10%#& ()-L fL 10%#& ()- fS$L10%#& () - ppPPPPPPPXX@ 10%-#
10%-#& ()-L 10%#& ()-L1 1 10%#& ()-L 10%#& ()-LI ppgqqq qgpX< 10%
10%#& ()-LlI  10%#& ()-L 10%#& ()-L1l 108g#& ()-L

10%+#& () -Lqqqaqa#a3akkal  10%-#& ()-L 10%#& ()-L 10%#& () -L 10%#& ()- LI

10%#8& () - L$0) d- 9. 43q798q=qpX< 10%es} )-L 10%#& ()- LI
2.77 VWD
2.72 WD_
2.67 VWD
2.65 VWD
2.61 VWD
[2.58 VWD
2.52 VWD
2.48 VWD
2.44 VYWD
241 VWD
2.35 VWD
2.34 VWD
2.28 VWD
2.26 VWD
(3) The crystalline polymorph of the compound of claim 1 further

characterized by an infrared spectrum generated on a potassium bromide
pellet of said crystalline of polymorph showing the following peaks:

nc cm'l

3118 cm-1
3055
2967
2935
2876
2830
1700
1687
1616
1551
1511
1451
1394
1272
1234
1136
1017
964
943
824
737
681
664
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