2

1.8 TRI' -"_SUB*STI TUTED TETRAHYDROFURAN ANTI FUNGALS BACKG?QJNDQ?M I W
10~ : This invention rel ates totri-substitutedtel‘ dro an
-57(1

antifungal s, such as (-)-[(5R)-cis-[-4-[4-[4-[4-[[5-(2, 4-di hal ophenyl)
H1,2 4-triazol-1 - ylimethyl)tetrahydrofuran-3-yl]nethoxy] phenyl]
substituted antifungal s, pharmaceutical lconpositions containing them
‘tri-substituted tetrahydrofuran antifungal internedi ates, and net hods of
treati ng and/ or preveqting antifungal 15 infections in hosts, including
war m bl ooded ani nal §,. 'especially humans with such tri-substituted
tetrahydrofuran‘antifdhgals. I nternational Publication Nunber WO 89/04829,
" published 1 June 1990 and USP 5,039,676 (A K Saksena et al.) discloses
([err]) cis and ([err]) (trans antifungal conpounds represented by the

. fornmula 209[err] wherein X= F, d; Z=loweralkyl, ((err]-Cerr]) alkanoyl

or phenyl substitured.-SyBSTIPUTED KYETRANYDRORURAN FRQTIFUNGALS - -
()-cis and ()-trans-1 - 25— —— -

[4-[[2-(2, 4-difluorophenyl)-2-[(1H 1, 2,4-triazol-1-yl)nmethyl]tetrahydro-4-
furanyl ] met hoxy] phenyl ] -4-( 1- met hyl et hyl ) pi per azi ne. However, WD 89/04829

does not speCigAGRGROUNBOPTRE Re/RPEAHNds of this i nvention. There is a
TSRO S i N PRI R
OF | NVENTI ON such as (-)-[(6R)-cis-[-4-[4-[4-[4-[[5-(2,4-dihalophenyl)-5-(1H-1,2,4-triazol-1-
ylmethyl)tetrahydrofuran-3-yljmethoxy]phenyl] substituted antifungals,
pharmaceutical compositions containing them, tri-substituted tetrahydrofuran
. antifungal intermediates, and methods of treating and/or preventing antifungal
15 infections in hosts, including warm-blooded animals, especially humans with
such tri-substituted tetrahydrofuran antifungals.
International Publication Number WO 89/04829, published 1 June
1990 and USP 5,039,676 (A.K. Saksena gt al.) discloses (+) ¢is and (£) (trans
antifungal compounds represented by the formula ' :

' cwo‘—@—N CN=2
X . F \—/

0~ o
CH,

N

s

wherein X= F, Cl; Z=loweralkyl, (Cg-Ce) alkanoyl or phenyl
substituted by 2-loweralkyl-3-0x0-1,2,4-triazol-4-yl,e.g., (t)-cis and (t)-{rans-1-
25  [4-[[2-(2,4-difluorophenyl)-2-{(1 J;[_-"i‘,2‘4-tria;ol-1 -yl)methyljtetrahydro-4- .
furanyllmethoxy]phenyl}-4-(1-methylethyl)piperazine. However, WO 89/04829
does n'ot}i‘_._s_p.ecifically disclose the compounds of this invention.
. ‘® There is a need for broad-spectium ;ahtffdngal agents to treat
systemic fungal.infections, especially Aspergillus and Candida infections.
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The present invention provides conpounds represented by formula | H[err]
wierein X is independently both F or both O or one X is independently F
and the other is d; [err] Me R= ((err]-(err])al kyl;

(derr]- C[err])alkenyl (derr]-Cerr])al kynyl; (C[err] C err])cycl oal kyl ;

or CHerr]Rerr]; 5 R[err] (derr]- C[%rr]) perhaloalkyl CJerr]Rerr];
*CHOR err]) rr err] or CI—|2N(R5)2 R[err]— | ower aIkyI or HRerr] =

Rlerr] or (CHE rr] = lower al kyl Z=H, or
((err]-Cerr]) alk % with the gsterisk have the R
or S 10 absolute cfm dreﬁatl'mgmg‘%g %?%%@BPPB‘S? FOPIESERiROY e salt -
t her eof . 31n a pre ed aspect of the present invention there is
provi ded conpounds represented by formula la [err] 5 wherein X is

i ndependently both F or both C or one X is |ndependently F and the ot her
S mdependently a; Jer J‘O CH2CH=CH2 .

[I]

yvherein X is independently both F or both Cl or dne Xis
independently F and the other is Cl:

Y=

I\ \ ;,0
N- s . N S. . or
\ , ) ‘ ' \-O ,.

= (C1-C1p)alkyl; (Co- C1o)alkenyl (Cg-C1o)alkyny| (C3-C3)cycloalkyl or
GH2R2
5 R2 (C1-Ca) perhaloalkyl CO2R3: *CH(OR4)CH20R4 or CH2N(R5),

= lower alkyl or H

R4 R8 or (CH2),OR3

RS = lower alkyl :

Z=H, or (C1-Cs) alkanoy! and the carbons with the asterisk (*) havethe Ror S

10 absolute conf_lguratlon or a pharmaceutically acceptable salt thereof.



C2H5 , CH2CH=CH2 CH3 and the carbons with the asterisk (*). have the Ror S
apsol ute configuration; or a pharmaceutically acceptable salt thereof. 4
The present invention also provides internedi ates useful for the production
of antifungal conpounds represented by.formula 1. Thus, the present

i nvention provides a conpound represenged by formula I11-VII: H :
[err] ~OHV Me wherein X is independently both F or both C or one Xis

i ndependently F and the other is independently C; [err] 5 5 [err] Lis
OHor LG LGis a |eavimg piefevied &pebfof thAWreddrf ivertiof t ,%3@ de

(der r5] -Cer rdo}nﬁddﬁggqggﬁggﬁtle% Foq‘rrn%?anfa with the aster |§§'g ‘ﬁav% the R

or S absol ut'e confi
o
\\\\\o_@_N‘ ‘N
N/

(o} [ Ia]

B
N 1
. \;N

-N
X lL \>
N
5 _ . : . .
wherein X is independently both F or both Cl of one X is independentl
the other is independently ClI; _ pendenty Fand
. : CoHs CHg, CoH
R = * / / . / s
= —C—H C—H —C—H
\ A N A ,
c'% CHjs CoHs
10 |
‘ " n-C4H n-C4H
_7<: . : . / : 4Hlg . 4Ho
— »  —CCH - —
H \ _ \ \ CH,CF3,
—CH,COH,  “CH2CH2N(CHg)y, -(CHp)4C=CH
/CHZCH=CH2
-CH,CH=CHC,Hs, —cH |
'cé:sCH CH | ,
2= 2
| ./
-CH2-CE,C‘CH3, —CH
" "CHg _
/‘CHz(?ECH /(CHZ)ZCH=CH2
—Cy ZcH
CoHs CoHs

-(CH,)CH=C(CHa),

-CH,-*CH(OH)CH,OH

: -CHZCH=CHCH(CH3)3 and

and the carbons with the asterisk (*) have the R or S absolute co,nfigurétion; ora

pharmaceutically acceptable salt thereof.



The carbon with the asterisk in the conmpound of fornmula VIl may be in the R
orxS absolute configuration when Z is not equal to H each optical isoner

of VIIl may be independently converted into the conpounds of formula I'll by
the synthetic steps of Schene Il listed hereinafter. 1 0O BRI EF DESCRI PTI ON
OF THE FI GURE The sole figure illustrates the efficacy (PO of preferred
anti fungal conpounds of this invention# e.g., the conpounds of forrmula Ila
and IIb of this inventiaop vs itraconazole, fluconazole and saperconazole in
conproni sed nice 15 i nf 8 BEESEYt inMAalien alsa Ripvidey dtefimadiates luseiud fepibees.
DETAI LED DESCRPRXIUCHDOR! ahiifuhdalicsifrpoNndbdiDe sie séhec RisHoErRAaD. BVBEIHNGENTS The

" | y I ] hed chain.
term "l ower al kydsent ?ﬁeHﬁ@r@%@%{o@sr& cgfﬁgﬁé?égél@h%e@%?ﬁér?nulg?ﬂf;fnﬁ. ed chain

hydr ocarbon groups of 1 to carbon as ne , , n-, and
i so-propyl, n-, sec- and tgrt-butyl, n-, sec-, iso~, tert- and neo- pentyl,
n-, sec-, iso-, terts and_rgehexyl and the |ike, WeQkrm” (Cferr]-Clerr])
alkyl", as used herejn pgang straight and bramjheq chain al kyl groups of -

one to ten carbons prth 08 but not | a\25 Ofet hyl, ethyl, n and

i so propyl, n, sec, gnd tert-butyl, e€ OHiso-, tert and . -
neo- pentyl n-, se€-) so-,\,t,.eMt- and ngo- yl ,G\qq-,N ec-, iso-, tert- and
neo- heptyl, n, 'sec- iso, te[t- nd neo-octyl, n, s Q.,\si so neo- and
tert-nonyl, and n, sec, iso,~Nert-neo-decyl. 6 INe term"((err]-Cerr])
al kenyl , as used hereilll neans strai ght and bYHnched chain al kenyl gfoups of
two to ten carbons containing at | east one doubpe bond, and i ncluding

-CH err]CH=CH err], -CHerr CH-SHherr] : )‘N—'R'
. . -~ \=zN
v

' : Me
’ / \ *
R"—OO—N | NI

. - : © Me
F‘"”O_Q_ ‘O
} \/ b4 Me
V1

-wherein X is independently both F or both Cl or one
X is independently F and the other is independently CI;

' . Me Me Me
Re < < —< ;
5 - , Me - Me N—Me

—C—H + —C—H '
H ' \ \

—CH,CO,H,  “CH2CHoN(CHg),, -(CH,),C=CH
. . | ‘ ’ /CH2 CH=CH>
“CH,CH=CHC,H;, - 2 cH

N

CzHs '



-

-(CH2) 3CH=CHCH[ err], -(CHerr])[err]CH=CHCH err],
-GH err]CH=CHC[err]H err], 5 CI—|:CHCH(CI—|[err])[err]
CH(CH err])CH err]CH=CH err], CH(C[err]H[err])CI—i[err]CI—I:CH[err]
*CH(C[err]H[err])(CH[err])[err]CH=CH[err]

-*CH(C err]Herr])CHerr]CH=CH err], *CH(C[err]H[err])CI-l[err]Cl—lzCl—l[err]
*CH(CH[err])CH[err]CH:C(CH[err])[err]
*CH(C[err]H[err])CH[err]CH:C(CH[err])[err]'. The doubl e bond may be in the
cis or trans form use of the trans isonmer is preferjGHCHICH, The
term"((err]-Cerr]) al ké_yl , as used herein r.rearagstrai ght and branched
chai n al kyl groups of-CGHao ﬁ)Ct(éhia car bons cont ai-nt at least one triple
bond and i ncl udi ng - CH[err]CCH[err] -CHerr](err] l_[|3err], _ ’

CH err err err] CH, r err err] CH,
_Em%err}g%err}gca-l][e CH%%(‘%-{[L”])CL%H]CMH H2)2CH=CH,
*CH(C[err]H[err])CHk;grr]C[err]CCH 2 CcH

-*CH(Clerr]H7)(CH errN[err]Clerr]GH err], 15
*CH(C[err]H[err])(CH[eCEI]is)[err]C[err]CCH CI—I[err]c;i-@rr]C-C[err]C-C(CHB)B
and - CH[err] CH=CH err)&C—%CHIerr])[err] The term"(Cerr]-Cerr])
cycl oal kyl ", _as used((¢id 2cycl oal kyl  gr-oGpe—QHfi=CHOHEHaJ0 ggH It
carbons i ncl udi ng, -GVt GFHEH)ICH@H hyl cycl opropyl , di met hyl cycl opropyl,
cycl obutyl, cyclopentyl, nethylcyclopentyl, cyclohexyl 20 cycloheptyl and

cycl ooctyl . T_hg Qﬁmd@@fsg reg,@g#r))%er hal oal kyl" as used herein nmeans
al kyl groups ne to thr r S erein all the hydrogens are replaced .
by hal ogen, 5@5%@%?’&3‘%‘%2 'Wg or -chlorine. Typicalty suitable

((err]-derd=H pe(traCslalkghoy! mndube caftions with th@'ﬁs@éﬁdk%f)erﬁé\le the R S .
Ol [ err] O [ ebbiuteBsnf it (Q;O Qerr]Flerr]. 25 he' term

| eavi ng group” (LG use er ei neans | eavi ng groups readlly
di spl aceable with appﬁﬂ? cat "r‘@'éﬂ: stetigiip the atnpound e foroadal VIl mas wel |

known to thode isihé Rear $ abstlateocqigueationnihet ZGs Abt 8q %A t6$: dach Y;
Dot are ot (Soneel A Imaphe ihdependbhfly CBhvihd Bl fhe Jgptisd r°§§%
trifl uoromet m@gﬁ? 8%@;P8§‘§/s eﬁét%ﬁcgame jsied) herginafter.

4- et hyl 1®henyl sul f onyl oxy. The term' ‘(Cerr]-derr]) alkanoyl”, -as used

herei n nmeans gHjEgi F’Hpﬁh Irrﬁ%ﬁ FﬂEal kanoyl gr oups of 1 to 5 carbon
~atons such as forny

I ncl ude
gla

The sole’figure illustrates the efficacy (PO) of preferred antifungal
compounds of this invention, e.g., the compounds of formula IIa and IIb of this
invention vs itraconazole, fluconazole and saperconazole in compromised mlce

15  infected by inhalation of Aspergillus flavus spores

LED DESCRIPTION OF THE INVENT DOFTHEP EF D
EMBODIMENTS '
, The term "lower alkyl", as used herein, means straight and
20  branched chain hydrocarbon groups of 1 to 6 carbon atoms, such as methyl,
ethyl, n-, and iso-propyl, n-, sec- and tert-butyl, n-, sec-, iso-, tert- and neo-
| pentyl, n-, sec-, iso-, tert- and neo-hexyl and the like.
The term "(C1-C1¢) alkyl", as used herein means stralght and
_ branched chain alkyl groups of one to ten carbons including but not limited to
25 methyl, ethyl, n and iso propyl, n, sec, Ls_qandlg_rt -butyl, n-, sec -, iso-, tert and
neo-pentyl n-, sec-, iso-, tert- and neo-hexyl, n-, sec-, _s_o_ tert- and neo-hepty!l
n, sec- iso, Ieﬂand_e_qoctyl n, sec, iso neo- andjgﬂ nonyl, and n, sec, iso,
tent- neo-decyl.
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n- and iso-propionyl, n, sec-, and iso -butyryl and n-, sec, iso, and tert-

pentanoyl 35 . The di hal ophenyl group in the conpounds of the
i nvention includes 2, 4- di fl uorophenyl ; 2, 4-di-chl orophenyl ;
2- chl or o- 4- quorophenyI and 2- fluoro- 4-ch|oropheny|. 7 ,The conpounds of

t he invention exhibit broad spectrum anti fungal act ivity in various in
vitro assays against ye phytes and As illus as wel|l as in the
following in vivo nodel iﬁé g“%{"‘/@ggrcg o Plﬁ”b‘u?ﬁﬁ‘ﬁﬁg jDdReansyiraightanghd
parenteral ), &raaghedrhainalkeny! groupiesf tpwitbhen carminsauhtdiningatpeastiard ni ce,
PO andI loa; ent et dbyble doAd) ahdanr@nmhgdac T—GHN@HQ@HW@E 4 PO and d b
topically I nds represented by
formul as | g(_?yé) EPLQH(E Jféﬁ (%g'f §“ar ;t?ﬂ gﬂ:ﬁgéh &ergl | lus flavus
pul nopary - nfe '1"(9%3’21 @U(%G)M"?\%UEJ - 2Hls)%|dzﬁ z6iHy,

fluconazol e artCH{GuHz)(Ctax)pCRI=CIos -@HICYH)CHCH<=ORbe 31 10 and Table |
and Figure 1)..+gRQ I Nl I a, |llb and Il'c were nore
active than i trﬁgﬂgﬁabﬁp@g erggséﬁgl e 201 a?§§¢h system ¢ candi di asi s
in normal andC &= Tiheeyble Dpad m%yrbeen ¢is @r apsdoim; and
conparative EmmmeOmebisepré}erm wel | as in (b) a Candi da vagi nal

i nfectionipn.a hanster . %1 ﬁ% 0 s of
this i nver11'?| on requgscg\é%%@q 01 gaﬂkyﬂ as #’é a #‘E?@égﬁ%n@géﬂ m cal
confi guration 2 |9{°‘t'ﬂ’r%° '&’Pr‘Qh?GrC@ Qntalgingeatdeasy anectriple

di - hal opheny! bend ane, lll(:lﬂdld:gt-ﬂl-béﬁrlsCHa, W HECHTHgB(CHij)ge=CMd the CH err] OY

i et y has t hec(@H§)4ch.(9qE1 pgﬁ nkp ﬁt o6 ive tot he
1H 1,2, 4-tri aZ%Hacaqs) P é/:(i%%%)gxsa)zé_nﬁﬁs qﬁ 20 her ei nbel ovy.

15 -*CH(C4Hg)(CH2)2C=CCH, -CHp-C=C-C=C-C(CH3)3 and
-CHa-CH=CH-C=C- -C(CHg)s

The term "(C3-Cg) cycloalkyl", as used herein means cycloalkyl
groups of three to eight carbons including, cyclopropyl -methylcyclopropyl
dimethylcyclopropyl, cyclobutyl, cyclopentyl, methylcyclopentyl cyclohexyl,

20 cycloheptyl and cyclooctyl. :

The term "(C1-C3) perhaloalkyl* as used herein means alkyl groups
of one to three carbons wherein all the hydrogens are replaced by halogen,
especially fluorine or. chlorine. Typically suitable (C1-C3) perhaloalkyl include
CF3-, CF3CFg-, CCI3CClo- and n and iso-CaF7.

25 The term "leaving group” (LG) as used herein, means leaving
groups readily displaceable with appropriate reactants under conventional
conditions well known to those skilled in the organic synthettc arts so as to form
the compound represented by formula L. Typical suitable leaving groups

, include but are not limited to halide especially bromide but also iodide,

30 triﬂ_uoromethylsulfonyloxy. methylsulfonyloxy, and 4-methyl-phenylsdlfonyloxy.

The term *(C4-Cs) alkanoyl", as used herein means straight and
branched chain alkanoyl groups of 1 to 5 carbon atoms such as formyl, acetyl,
- and jso-propionyl, n, sec-, and iso -butyryl and n-, sec, iso, and fert-
pentanoyl.

35 The dihalophenyl group in the compounds of the invention

includes 2 4-d|fluorophenyl 24- dlchlorophenyl 2- chloro-4- fluorophenyl and 2-
fluoro-4-chiorophenyl. :




-
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err] The conpounds of fornula' | are generically but not specifically -
EZILSC} osed asn}t)he “cis" series, type ii, at col. 9 lines 59-68 of Saksena et
al. USP 25 5,039, 676 and Exanpl e 68 at Col. 5, line 16 to col. 52, I!n_e
44.. The antifungal conpounds of this ijnvention e.g. of formula Ilb exhibit
oral activity in the As;%ergl | I us pul mgnary mouse nodel ; the conpound of
Exanpl e 68 of US Pat ent 15e®90ROHeds of theirvieation axhihit broad smmmaen@ngam

model . See Comgetivity inwearions iplitrodssaps afaliseyédsts, GSmAToPRTIAL andi:
cequence of staptePip Mooty @Mﬂ“?f’%@“ﬁ%@ﬁ% ety ﬁ‘w’%%%inet e
8 2orrpound 3 |r§g$"éé 9 %"%P@ﬁ&?%ﬁ')f?&ﬂ.ﬂg&ﬁﬂ%?@lq modelmithmasmabapdund 1
accordi ng 50 .ompxbmeﬁamcbbP@dndparéﬁwfhWQddﬁl awn&?ﬁ@t \i’agfhgﬁ 'anm?f
(1t ant um et SOSTEE B opia, ¢ & HBctherreRirat Sprtogel SoBipouRgs s e
titaniumtetra-1so %Ciyl %I e v atally -t f
as met hyl ene (RPEFPY @ °Hf‘u St @Tﬂ aip &erp acyve 9Rlyragainst See f or
exanple - T. Iﬂmm;m_jﬁhﬁfqansm:edloné‘m aR'i® Pivo FA6use Hedel PAAL 81980)
aie) 12" ol 3 deibpfatp She M g 81,
i s added éﬁd ﬁ‘.‘&' g&ﬁa quredy mﬁoanaot{nméﬁpaseytedometqﬁwlasdm,aﬂtaami ik
used) is prodwerd. maeaamwenhawi iteRoRazeld %Médérédﬁaél@agfhlnétta é%été\ﬁl;ﬂse[):vg
0TS er 1] %% i el r corl Qi Py fifee Gofiprtaiye oxy
group in comp&® ?‘? WP@@t'Yﬁﬁdawﬂl%aﬁﬁﬁg Wwaévgell asms(pb ate or
tosyl ate (Conw@)/agmalrmfgdlbgm afhadmastet odbpr exanpl e, nesyl chlori de.
156 The antifungal compounds of this invention represented by

formula I have the R absolute stereochemical configuration at the carbon in the

tetrahydrofuran ring bearing the di-halophenyl and Jﬂ,1,2,4_-t_r|azol- -ylmethyl

moieties, and the CH20Y moiety has the "cis” stereochemical configuration

_ relative to the 1H,1,2,4-triazol-1-ylmethyl moiety. See the formula I
20 hereinbelow. |
| H WCH,OY

AN
-§. O "cisll
F “Sn-N /

s
1

The cbmpounds of formula I are generically but not specifically
disclosed as the "cis" series, type ii, at col. 9 lines 59-68 of Saksena etal. USP
25 5,039,676 and Example 68 at Col. 5, line 16 to col. 52, line 44. The antifungal
compounds of this invention e.g. of formula IIb exhibit oral activity in the
Asperqillus pulmonary mouse model; the compound of Example 68 of US

Patent 5,039,676 is indctive in this in_vivo Aspergillus model. See Comparative
'Example 34 and Table II1.

30 :
GENERAL SYNTHETIC PREPARATIONS

The compounds of this invention may be prepared by use of the
sequence of steps illustrated in the following Schemes I-III. In Scheme I,
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| [ [ [ [ he presence
Ms Cl , in an aprotic solvent, e.g., nmethylene chloride int :

gf base) 15 e.g., triethylamne ("Et[err]N'). Conpound 6 is treated with

strong base, e.g., sodi um hydride (NaH) in an aprotic solvent, e.g., DV at

roon1tenperature to glve oxi rane conpound 7. Reaction of 7 with diethyl

d rotic
T onat e SRR 5. Rbal bR Sl bonpeeenor bt
with a netal W@Ndmg tOee>gamplbst1_aL (inad@ 1cboCompdundld i§ brépatdd b ragetIrcenol
e.g., ethanol (H @fﬁthylﬂéﬁdﬂa‘i’@? LibeTH r?edrﬂ mStectRP ¥RVveE M rﬂaf Fe%@néé"gf ahﬁan:i)%’ 9

t t OSYy Ia
PRGB! EE MR ITy cIC  I ai aiy
presence of b#&t & tempgratue GNo 5. Ses foii ¢xasnplat . Kéis@rmausﬁafpﬁesss‘]
contacted wit arA! CR&®. BBES 1 grg?7u4r MNaldoy; léhgao%ﬁb&?lggfﬁf f(@%%(a?zgﬁ%@sg%t
LT oy AR UG (T Lo kb it 5
chr onat ogr aphyahemg B). dcﬂmpphédéi lsadds9Iaadéhel:onﬁeandlomfom'ful@amwd_ e

Wi th al conol s chéyliainalats B RRNSEDRHEEA0 Dl {4 3070t ¢
SOl vent Sy s O o S et o .ii'?is;éawai%m

sequence to ofMFatddSrifCupryides tha eigh cospound of RThiu 5. Reras ound

1d 13. | ysi s of acet rou I N th a
gﬂr};g;ngase st aj % ’?A\% [)%/ H@é dﬂ'tmjgu@#m@lepmyld&llwﬁaound 14.

I't shoul d .be :BHVISCIh)B.de apl aprotic baitmmtnetgeadetﬁyldﬁe&ﬁﬂéﬁde iartAe Présbnee B dasd, 12,

her 1Has a ~can al so be
32gdoi o] p1r gw ged c?ﬁé?éﬁn@? lal-ﬁﬁlor : dgKt% B%%‘?@Q’f’] t%:ki@ﬁ?e? 9;:&@ o a
conpound - 13. RAREBH Q)?QJMW r 88erRMFcatiraomtempesat
hydrochl oric gmedoxwane compound 7. Reaction of 7 with diethyl malonate in the presence
of strong base, e.g., sodium hydride in an aprotic solvent, e. g., DMSO at 25°-
75°C provides the lactone 8. Reduction of 8 with a metal hydnde e.g., lithium
20  borohydride (LiBH,) in an alcohol, e.g., ethanol (EtOH), provides the triol 9.
- Conversion of the two primary alcohols of 9 into. leaving groups (mesylates or
tosylates) by reaction of'9 with excess tosyl chloride in an aprotic solvent, e.g.,
- THF, in the presence of bass, e.g., EtzN, provides ditosylate 10. Compound 10.
is contacted with strong base, e.g., NaH, in an aprotic solvent such as toluene at
25 elevated tehperaturés of 100°-120°C to provide a mixture of two tosylates (cis
- and trans) which are separated by chromatography to yield to the cus-tosylate
11. Reaction of compound 11 with alcohols HOY in the presence of strong
base, such as NaH in an aprotic solvent, such as DMSO at a temperature of
25°-75°C provides compounds of formula 1. , '
30 .Scheme Il provides an alternative reaction'sequence to obtain
compounds of the present invention. Reaction of compound 11 with the
commercially available compound 12 in the presence of NaH gives oompound .
13. Hydrolysis of N- acetyl group in 13 is accomplished with a strong base such
as NaOH in the presence of n-BuOH to provide compound 14. It should be
35 ' made clear that instead of N-acetyl group in compound 12, any o_ther base
labile groups such as N-formyl, N-benzoyl, etc., can also be used to provide
corresponding N-formyl and N-benzoyl derivatives of compound 13. Reaction
of 13 with p-chloronitrobenzene in the presence of a hydrochloric acid

11 with the C%{ FOES I Grhpouhtrs E@P&tﬁ/e?@ﬁﬁ%@l %@g'@er@tgreﬁfgﬁyiﬂgfﬂrMH gives
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scavenger such as Klerr]CJerr] provides the nitro conpound 15. Catalytic
reduction of 15 in the presence of a platinumor palladiumcatalyst yields
the amine 16. Treatnmeni of 16 with phenyl chI oroformate in the presence of
pyridine gives the urethane internediatg Reaction of 17 with hydrazine

ields the 5 ' t f
Y or i i ne. acon o g 9gh 28 %‘?{P’Bt""eﬁ o ﬁ'éiaz‘g‘?{ab@w Fo SRl i restuction
according to I%iﬂ??ﬂpé E@S&ﬂee%amlmnmgrpa&awwnmﬁmst mldsﬂhe,uatmnea‘lao
i ncl udi ng conjoeatdwndiof fiéwitH piserylichiovatbrhidie inlthe presence of pyri

provi des a St‘?fr@tﬂﬁﬁé?ﬁtéhﬁe afe" 7. h%ay;(r?n éLi@lt@%ﬂé%% X'r‘?%thf’ht gsyfate 11

by application o BX emstr e triol 9
with ethyl acé?ﬂl'%af A 'E’ﬂé%@%ﬁfc@yfamgm thenpresanee @&iqrmam@aeeaogtazesoa

si ngl e nonoac duraish the keyhdazaiome NnONAIRNAIGH of 19/ 866N rtg@(am,,géw $ind 2
protected by povigédi ,teo (%u& HE:PI d g| a
15 conpound sucﬂ astzegéa dlﬁ‘r |sg r?h%gt@é'(@@ﬁ 603'5 q\én‘)f @' ?'
acconpl i shed PP, base such a KOH which provi des 23. The remai ni ng st eps
are: (i) tosylation of conpound 23 .to provide 24; (ii) cyclization of 24 in

Lt ng an i d ¢ tN?P ts? ?E’”%""gq”3":’?”“%%%"5'%{’?%%?@ ehegs 9 ey Slsciiouiol 26
fol | owed by t &8 a ate 11 oy spplication et enrymmschemistry niFon etxampkeyeactlon

:\lgtc;\:: ITE?Ib ?t \eN btithe(EnaQMMSetﬂyl-ddétate in1Re §Fé!§éﬁ§e bf bBfdide Bﬁ'ﬁérb f?;ﬁ%étegv day
(e) NaH, 1,2, da&%}—a‘é%’ K@gdé"q%{"["grﬂrl’ﬂ?%yé’??’%y@?&% ']'21 (%) NaH,
DVF: (h) NaH, P P] mw[leb 9 gropRewch(as) teBhidropy @yl gioup To@ive a

Et[err] N, 18 HFpompound such as 22. Hydrolysis of the acetoxy group in 22 is accomplished
with a base such a KOH which provides 23. The remaining steps are: (i)
tosylation of compound 23 to provide 24; (ii) cyclization of 24 in the presence of
NaH to pr_ovid_e 25 (iii) deprotection of THP ether in 25 using an acid catalyst
such as p-toluene sulfonic acid (to give 26) followed by tosylation of the

20 resulting_26 to furnish the key'intermediate 11. (Examples 37-41)



(k) NaH, toluene, heat; (1) chromatography; (m NaOY, DVBO X= For C 11
Scheme |1 [err] 12 [err] 18 (Next Page) 12 Scheme Il (cont'd.) [err]
[érr] [err] Reagents: (a) NaH (b) NaOH n-BuOH, (c).
p-C-Cerr]Herr]NJerr]/ Kerr]CJerr]/DVsO, (d) Herr]/Pt/C (e)
Cerr]Herr]OCOC / pyridine/ CHerr]C[qpr]l; (f) NHerr].NHerr]/ Herr]d
di oxane; (g). Formam di ne acetate/ DVF/ heat; (h) according to Exanples 19
and 20 13 Scheme 11l [err] [err] Scheme | . o

Reagents: (a) NaOAc; (b) Wittig Reaction; (c) KOH; (d) L-DET, TBHP,
(i-Pr)4Ti; (e) NaH, 1,2,4-triazole,DMF; (f) MsCl, EtaN,CH,Cly; (g) NaH,
DMF; (h) NaH, CHo(COOEt),, DMSO; (i) LIBH,, E1OH; (j) TsCl, EtsN, THF;
(k) NaH, toluene, heat; (I) chromatography; (m) NaOY, DMSO

X=ForCl



R 26 Reagents: (a) Porcine pancreatic |ipase/EtoAc; (b) dihydropyran/ H+
(c) KOH (d) Tosyl chloride/ pyridine; (e) NaH (f) Methanol/ H+; (g) Tosyl
¢hl ori de/ pyridine. 14 The conpounds of forrmula |I may be prepared by
reacti on of conpound 11 (Conpound of fornmula Il wherein LG =0OTs) with

~al cohols of formula HOY in the presencdlof a strong base, e.g., NaH in an

aprotic solvent, 5 such as, DVBO. g -"Tosyl ate" Series 10 See
Exanpl e 15 wherein X=F or ; [errs é:'i'lélf-%rr]-c[err]) al kyl ;
(derr]-Cerr]) al kenyl; (C[err] Cerr]) alkynyl; ((err]-Cerr]) .
cycloalkyl; or 1 5 4 CHerr]Rerr]; Rerr] = (Cerr]-Cerr]) perhal oal kyl;
CCIerr]R[err] x - ¥ CHS R o] ) [err]CR[err] or CHerr]N(Rlerr])[err] R3 =

| ower al kyl or] HRY er ]: Rlerr] or erii err OR[err] R@&rr]= |ower
al kyl 15 ﬁ] &@o(Cl err] -€f er HO @ hyl NSRS ahe carbons W TH t he

asterisks (* heNR or S
: : b o N7
<)
1" 12
(X= Cl or F)

NH,

18 (Next Page)




-

absolute configuration. Conpound 11 is a preferred internediate of the -
compounds represented by formula Il wherein LG=OTs The al cohol-s HOY are
comercially available, or are prepared in 5 . accordance wi th published
procedures or prepared in accordance with this invention. See Exanples 27
and 28 for preparation of the internedi at2s of formula IV, V and VI. The
preferred conpounds of thi Sc¢heana dib egr;gm&ubj)esent ed by formula:ll 10
[err] wherein X in both places Is F or both C°; [err] 15.the carbons with
the asterisk (*) have the Ror S absolute conflguratlon The preferred
antifungal conpounds of this inventjon are 20 represented by formulas I1a,
Ilb and Ilc. [err] F~~~~~ 0 F l -)v -N N R 16 and
which is named -

(-)-[(5R)-cis-[-4-[4-[4-[4-[][5-(2, 4 dlfluorophenyl)°5 (1H1,2,4- triazol -

-yl met hyl ) t et r ahydr of uF@nag- vl he «-- era2| nyl] -2, 4-
di hydro-2[ (R - (1 A\ 0p9 N‘ 9“ ) H& on,UH(See Exarrpl e 23) and

[err] 5 and whi AQaped
(-)-1(5R)-cis[- -[:40[4 [[5- (2, 4-di f1 uor ophenyl ) - 5(1’i+1 2, 4-
. X N-N :

0
/ \ N%NH
\_/ \=N
-0
/7~ \ }\N'R
N N N i
\—/ \=N

Me H Me HMe

Beagents: (a) NaH; (b) NaOH/n-BuOH; (c) p-CHCgH,NOy/ K2COy/ DMSO; (d) Ha PUC;
(e) CeHsOCOCV pyridine/ CH2Cla; (f) NHo.NHy HoOf d'oxane. (9) Formamidine acetate/
DMF/ heat; (h) according to Examples 19 and 20 '



-

triazol -1-yl nethyl)

t et rahydr of ur an- 3-yl ] net hoxy] phenyl ] - 1- pi per azi nyl | phenyl]- 10

2,4-di hydro-2-[(S)-(1-methyl propyl)]-3H1, 2, 4-triazol -3-one (See Exanple
24) and Me [err] 15 and which is naned
(-)-[(5R)-cis-[-4-[4-[4-[4-1[5-(2, 4-dif3d uorophenyl )-5-(1H '1,2,40-triazol -1
-yl met hyt ) t et rahydr of uran-3-yl] net hoxy] phenyl]-1 - _

pi perazi nyl ] phenyl] -2, 4-di hSeBeine-Hgntyl )] -3H 1, 2, 4-tri azol - 3-one (See
Exanpl e 27.5) The conpound TTC TS nore preferred. 20 : . Compounds
represented by fornula |- exhibit broad spectrum antifungal activity, in
conventional antifungal screening tests, against human and ani nmal

pat hogens, susgh as t | owi ng: per giR MISOHBI ast onyces, CanditaQ.THP
Crypt ococcus, Coggl d\oi des, Epi der rioplyfo Fonsecaea, F@sagiifim
Geot ri chum OHNbgospor § cdii des, ¢ DAC25

IO
Sacchar onyc % hers—> lESrrpounds of

OQ opsi sT—Fr#*ch
formula 1k”a not 'm-(llﬁcers of Rous Cyjehr one P- 480 ver
met abol i zi ng enzymeq_ iy an in vivo rat no El\ The conpounds of foryula I
exhi bit topi cg, oral~Mnd parent erapqanti Ngal activity 'Q in VMO tests
in animal s and such activity is uneXpectedly 5 better t¥ran that of
saperconazol e and itraconazole as well as that of the conpourds
specifically disclosed by Saksena et al. in USP 5,039, 676. ThHe antifungal
conpounds of formula.l and pharmaceutical conpositons of thid invention are
expected to exhibitHanti-allergic, anti- Jjnflgmgeatory and i mmunonmodul ating
activities, hy oag etTomap ant i i nf gcti vg Rls“‘ - X Ro“—a'ﬂ"’

R

Reagents: (a) Porcine pancreatic lipase/ EtoAc; (b) dihydropyran/ H*; (c) KOH;
(d) Tosyl chloride/ pyridine; (e) NaH; (f) Methanol/ H*; (g) Tosyl chloride/ pyridine.



10 activity, e.g., antibacterial, anti-protozoal and antihel m nthic
activities. The present invention also provides a conposition for treating
or preventing fungal infections conprising an antifungally effective anount
of a conmpound represented by fornmula | or a pharmaceutically acceptabl e
salt thereof and-a pharnmaceutically_acceptable carrier or diluent. 15

. The pharmaceutical conpositions of the present invention may also contain a
fungicidally effective amewdmpdundsiteforailla f mayte p@pacat by rexictibnas cel |

means any. comaniu et ey Cppund Sl ol nEGhk POROEYin BBaliSERY) Ve,

but ‘i s not |irdPtadaiOY doepiasener eha sropa pasecaadiNgt inzm apretie selyeatadi ns,
and acul ea6i nssueh asbMSE. fungal cell wall inhibitors such as ni kkonyci ns,
~e.g, nikkonyci-n K and others which are described in USP 5,006,513 which is
hereby incorporated by reference. The preferred ‘pharmaceutically acceptabl e
acid addition salts are nontoxjc acid addition salts forned Q)w4ding to
t he conpounds of the prgsent 2% T0Fenti on about a sta chﬁ [
a mineral acid, such as\HCB/ HBy, Herr]SOerr], HNOe Ny Plerr]PJerr],
or of an strongly ioni 0 2&tic,
trichl oroacetic, para erfe sul fonic, methanesul e ahd the |ike. The
pharmaceuti cal conp#sitions o er%dpresent i nventi‘on may be %ﬁgg ed for

I

oral, parenteral, topical or v@ | admi nistration They are fornul at ed
by conbi ning the conpound of for al or an equival en} anount of a -

- pharmaceuti cal | y accept abl elkalt of conpound | with an Qi t abl e, inert,
pharmaceutically acceptable carrier or diluent. Exanples of suitable

conpositions i@ﬁl..q-g Iafél'ié?en K | i quid conpositions for oral adm nistration
such as tablets, ¢ %éu es, %I l1's; powders, 35 granul es, solutions, .

supposi t orlifes, SeqE¥ampiloAd or enul sions. A solid carrier can be one or nore
substances which may al so act as diluents, flavoring agents, -solubilizers,

| ubricants, suspendi nghe@gsmts, binders or tablet disintegrating agents; it
can al so be an encapsylpbrgg material. In powders, the :

OO0
—ONCS ; —@—Cs:(z . of
~O-

R' = (C1-C1p) alkyl; (C2-C1o) alkenyl; (C2-C1o) alkyny!; (C3-Cg) cycloalkyl; or
15 CH2RZ; : .

R2 = (C4-C3) perhaloalkyl; CO2R3, -*CH(OR4)CH20R4 or CHoN(R5),

R3 = lower alkyl or H '

R4 = R3 or (CH2)20R3
RS = lower alky!

r|(9YanDunt of -



18 carrier is a finely divided solid which.is in adm xture with the finely
di vided active conpound. In the tablet, the active conpound is mxed with
Carrier having the necessary binding properties in suitable proportions and
conpacted in the shape and size desire 5 - Topi cal dosage

forms my be peEper gﬂ,-egpgkdm;g ah@ thé @amgsﬁtﬁtfmblas?mgg _(ﬂmdva%%ﬁ or §nd
may contain a [ e i pient,s and .addit.ives. e

formul ati ons ?%€6|¥t§ ‘1;65@1 u':?gghi glé:q% Urgﬁif ﬂpgffegpgéq}gfm?%g % st,hepovvders,
aerosol s, pesSYPPRYNGSKePEgsenlad by-fornpda b whegeis i=dTs ories, a | ow nelting
wartsgch as ? m xture Ithe QcohdlktHORGrE C?_@hvﬁé?rbldg?%vﬁﬂa&@,c&aarlb%rbﬁérédﬁnf I rst
nelted, a e r e ar i spersed hamogenegusly . tein as
by stirri % ?ﬁ%&ﬁ%ﬁ‘%@e\ﬂ{hﬁ%Hﬁg%'?meg%ﬁré’%ﬁ%e&r qrgp?rﬁgdn PY &npﬁ%{hc@fﬁ/en_i ent
si zed nol ds, iveetiel Bee Exempieni27 ked&s fos prepsiration of Weiintetmediateseefar at i ons
i ncl ude sol ut fgwmala BUSPaREVENS and 15 enul sions. As an exanple may be .
menti oned water or water-propylene glycol solutions for parenteral
injection. Liguid preparations can also be fornulated in solution with an
appr opri at e akbaprefgired capposRgp ohPys iNventipn arerapresesited pgfermwgdl odextrin
having 2 t® 11 hydroxypropyl groups per nol ecul e of cyclodextrin, : _
pol yet hyl ene glycol, e.g., PEG 200 or propyl ene glggcol g Wwhich sol utions may
al so contain 20 water.Hg i jey| e K" oral use can be
prepared by addi nd { s@ NQ,aﬂdi ng suitable
colorants, flavorg of'ubi 11 zi ng and t hi ckeni ng
agents as desirg¢d.
di spersing the_2g e qonppnent in f'pel y divided formin water. A
particularly grefé&rred aﬁegus 25 - pharmaceutical conposition nmay be
prepared fromthe conpou %of formula |

wherein X in both places is F or both Ci;
. Me Me . Me
R'= _(_ ; —< ; or -—<: ;. and
15 Me Me Me

the carbons with the asterisk (*) have the R or S absolute c_:onﬁguratioh.

The preferred antifungal compounds of this invention are
20 represented by formulas Ila, IIb and Iic.

T

o : Me
f—\ L
R :

Ila



<

or Ila or Ilb together wth hydroxypropyl-[err]-cyclodextrin in water. The
use of derivatives of [err]-, [err]- and [err]-cyclodextrins, for exanple,
hydr oxpropyl -[err]- cyclodextrin are disclosed by N. Bodor USP 4, 983, 586,
Pitha USP 4,727,064 and Janssen Pharmaceutical International Patent
Application No. PCT/EP 30 84/00417. The phar maceut I cal corrposi t ions of the
present i nverndomhichys hamptqp(5R)-bis-{2AE i%

r r"-’

acceptable ¢ I tr|n
addi ng t her e?;éi%& 1aﬁ"%#h tg?‘ f&ﬁﬁfrgﬁg\/g 'Bﬁhhﬁf]%g ﬁf rn.ﬁ%e'@F'"b’H'é-’ r esent '
i nventi on. I’Us‘Beﬂ'lY preayhls3idd .2 ditliazolSdone(See Exaopid Rg) ahdie
wat er may be rennved by well known nethods, e.g., rotatory evaporatlon or
| yophi li zati on. The formation of the sol ution nay take place at a :
tenperature of about 15[err] to 35[err]C. The water is normally st r|I|zed
wat er and may al so contain pgharnmace ally acceptable salts nd uffers
e.g. 19 phosphate or cit dﬁ\a ratio
of the anti f ungal -c oﬂextrln
is about 1:1 to 1l g 1:2.
hydr oxypropyl -[ e ,cl d@xtrln |s present in nDIar excess
Al so included ar&sg Iypreparations which are intended to be
converted, shoFtly oeforeéb :% into liquid formpreparations for either
oral or parenteral adm ni ion. The solid formpreparations intended to
be converted to liquid for may contain, in addition, to the active
materials, such as conpounds of this |nvéﬂhion; and optionally a cell wall
active conpound 10 especially a fungal cell wall inhibitor, e.g., a

natural Céaee%‘gﬁé@*'@“‘?ga@?ﬂﬁ@ﬁ% A LRI I B A el fbTonsRhyboa Bk e
li ke. -The sohﬁe’ﬁ’ﬂ wimet dteFr@hygmanr%gl]maquvmeoyn -1-piperazinyljphenyl]-

10 2,4-dihydro-2-[(S)- (1 methylpropyl)] 3H-1,2,4-triazol-3-one (See Example 24)
and

Me

/_\
N

.
z‘/\z O

Ilc

15 and which is named (-)- [(SR) cis-[-4-[4-[4-[4-[[5-(2, 4-difluorophenyl)-5-(1H H-
1,2,40-triazol-1-ylmethyl)tetrahydrofuran-3- -yllmethoxy]phenyl]-1-

plperazmyl]phenyl] -2,4-dihydro-2-(3-pentyl)]-3H-1,2,4-triazol-3-one (See
Example 27. 5)

The compound IIc is more preferred.

Compounds répresented by formula I exhibit broad spéctrum
antifungal activity, in conventional antifungal screening tests, against human
and animal pathogens, such as the following: Aspergillus, Blastomyces,
Candida, Cryptococcus, Coccidioides, Epidermophyton, Fonsecaea, Fusarium,
| Geotrichum, H:stoplasma Monosporium, Paracoccidioides, Rhodotorula
25 Saccharomyces Torulops:s Tnchophyton and others.

20



form preparations may be wat-er, isotonic water, ethanol, glycerin,

pol yet hyl ene glycols, propylene glycol, and the like, as well as m xtures
thereof. 15 Parenteral forms to be injected intravenously,

i ntramuscul arly, or subcutaneously are usually in the formof a sterile
solution, and may contain salts or gluagse to nmake t-he solutjon isotonic.
The topical dosage for Themempdundsidermuia il argqot inducees elovatioys a

mgr ggceutc Lﬁi‘*g&{%?’?‘%ﬁ‘*“g" IiQ@ﬂEMgSr'gégbéliﬁ Azptlesin bATAVAG rat fisauR! } gr ;B |
fromabout 0.5%to aboJth@f%??f%%}ﬁ%% wlgg%t% hgﬂ't%ﬁchegﬂgﬁﬁ@{%@% d
phar maceut i cantijungat aptivitylie in npvodestsiaanineals and syep|activitiigiungxpectesly |
?f f eﬁt rerg ngk} geé!%itﬂ?%ﬁ tr!ﬁ; l(«‘apﬁg;bér'rbgﬁaig@é agﬂfavbﬁdzolb ratsgﬂéllaa@ihat bh_(he;r ?Lmdgfsage
'bgziy \l/J\'/ei ght BN eﬁ‘H'cﬁE‘f dl?FR’égPé% %%ﬁs%?g?ﬁ\%gl |6M§ﬁgl&fﬂ;?a€iélg single
or divided doses, with ThexRntifungal coEPOoMNdS §Ff fatinga haag pﬁéf'ﬁ@ﬁe‘{t@aﬁbout 20
par ont er al _dcessitansier s HienkGh of6 wxbauBa L DB 0L b BIEEIT 2 ot 0. 5
Prgr ;e)gr Ki ogr'ﬁ%ﬂ%%fﬁ%?"%?gwgb?g gSJ'H@%%P%(S%d ﬁég‘gﬁﬁ%&ngﬁf%gwﬁody-
vei ght pd0 dasgtivity, &gngintibactedal antigpretozeal ang antihghointhiq agiviigsout 10 ny per
kil ogram of body wei ghtrHesredait inGbmibNAISH ?Fd\ﬂdbs a coR{poSHIbIF A tr&afiigRbVENTAL
[err] 5 EX:AI\/PLrE 1at|i 2-@@& KJ. X b 1 ;?éZ. 4i- di f ugrrlt%neéml gf?etcrtlneen%rrheou%qgf %91 g of
2= chi or o- 2' , PeUPRI BGELInEAloRs FRmpARg 2 antiting
' compound represented by formula I or a pharmaceutically acceptable salt
thereof and a pharmaceutically acceptable catrier or diluent. .
15 The pharmaceutical compositions of the present invention may
also contain a fungicidally effective amount of other antifungal compounds such
as cell wall active compound. The term "cell wall active compound"”, as used
herein, means any compound that-interferes with the fungal cell wall and
includes, but is not limited to, compounds.such as papulacandins,
20 echinocandins, and aculeacins as well as fungal cell wall inhibitors such as
nikkomycins, e.g, nikkomycin K and others which are described in USP
5,006,513 which is hereby incorpora'ted by reference. '
The preferred pharmaceutically acceptable acid addition salts are
nontoxic acid addition salts formed by adding to the compounds of the present
25 invention about a stoichiometric amount of a mineral acid, such as HCI, HBr,
H2804, HNO3 or HzPOy4, or of an strongly ionized organic acid, such as trifluoro
acetic, trichloroacetic, para-toluene sulfonic, methanesulfonic, and the like.
The pharmaceutical compositions of the present invention may be
adapted for or'al; parenteral, topical or vaginal administration They are
30 formulated by combining the compound of formula I or an equivalent amount of
a pharmaceutically acceptable salt of compound I with an suitable, inert,
pharmaceutically acceptable carrier or diluent. :
Examples of suitable compositions include solid or liquid
compositions for oral administration such as tablets, capsules, pills;, powders,
35 granules, solutions, suppositories, suspensions or emulsions. A solid carrier
| can be one or more substances which may also act as diluents, flavoring
agents, solubilizers, lubricants, suspending agents, binders or tablet
disintegrating agents; it can also be an encapsulating material. In powders, the



Chemcal Co.) to a mxture of 246 g of sodiumacetate, -3 g of Nal, and 3 L
of DMF. Stir the mixture at 20[err]C for 18 hr. then concentrate it to 1 L.
Pour the 10. residue into 6 L of cold dilute agueous HCl and extract with

. Et QAc.- Wash the extract with brine, dry it over anhydrous Na2SO4, filter
the so-formed mxture, and evaporate tHe filtrate to | eave a residue. -

tChr Og?t ogr ig%‘aﬁiﬂﬁ%srfﬁhéw%ti\ﬁaeé Ebii&@hg!ﬁ' ig i laghiwaré/\dvm thetissly kividet r 1 - hexane

FO[ gr ; ? ! n actR/eOCOmpoeundl. Inthe ?éﬁ?&‘,‘ the active compoun@j\g mixed with carrier -

T T ot e Sy TEE L 20, er (] G had 353 me of 1M
.O_. I'TE&‘ ?h@‘% 'nﬁéliéa ?i.r ) ry a . err . 3 "0 .

NaN( Me3Si) 2 1 n THF, "slow.y .a Irst, then rapidl m.n. |

appl(yi ng J ust enough if‘%?'%%&t"isﬁge?ﬁ%f’ﬁ?’é?en&ieﬂ@yﬁ(gﬁ%@f‘gr@ P&‘mﬁ“@? err]C.

Stir the so- el kedwniix the artf and-tnayrcantain @ ariety ofiingredients coxsipientstan '

—-70[err] G, . 356itivdd." Thé f&ﬁﬂﬂi’(ﬁfns%?td}hal 86 hchsib binBNEHS, redRlsyIdtioRsOf 65. 5
g of the product of_.ExarTF_ﬁ'e 1 a.in 140 ni of dry THF, at a rate slow enough
to keep the PBWAPISHBEIOSON DEFSRNR 2AGPRIAYEC. Cont | nue to stir the so-forned
reaction m xture in thieorpregatiag huppesitorighita ow mediingnwax sucheas apixtureur e

rises toy@0[ gf fa‘"?a%@zf?v&%‘f?: Y cdeo@MuttePis itSt HBEQ! ARPIhBLRA0E HPedieArd t hen

and suct i on. B9 fispetsgrhamRdenaqusl; nBrain GhEY:SETAG.s The dholh homodeneaul "
danp, transf etixtute iscthan peaked intd conversend sized makis, aliewed ithcgol3Md thistdbyl/ 2 L
of hexane and ﬁd@t ion-filter again to renobve the r emai nder of product. Wash
t he conbi ned ﬁex ne filtrates with 2. x 1. L.of a 1:.1 (v/v) MOHwater, and
then with brine. Dry tHeuigi9Hm; Wepéwpnﬁmu‘iﬂggﬁ"ﬂ??%',suls%’F‘f‘%?"%ﬁHdevapor ate
the filttat eemuldions.cAs ancakample mayibé nfentionediveataner waterquiepylems glycobr -
through a Celshfiffions for’parenteral injection. Liquid preparations can also be formulated in
' ~ solution with an appropriate amount of a hydroxypropy! a- B- or -y-cyclodextrin
having 2 to 11 hydroxypropyl.groups per molecule of cyclodextrin, polyethylene
glycol, e.g., PEG-200 or propylene glycol, which solutions may also contain
20 water. Aqueous solutions suitable for oral use can be prepared by adding the
active componént in water and adding suitable colorants, flavors, stabilizing,
swéetening, solubilizing and thickening agents as desired. Aqueous o
suspensions suitable for oral use can be made by dispersing the active
component in finely divided form in water. A particularly preferred aqueous
25 pharmaceutical composition may be prepared from the compounds of formula I
or I1a or IIb together with hydroxypropyl-B-cyclodextrin in water. The use of
derivatives of a-, B- and y-cyclodextrins, for example, hydroxpropy!-B-
cyclodextrin are disclosed by N. Bodor USP 4,983,586, Pitha USP 4,727,064
and Janssen Pharmaceutical International Patent Application No. PCT/EP
30 84/00417. L
The pharmaceutical compositions of the present invention may be
prepared by admixing the pharmaceutically acceptable carriei eg. a
hydroxypropyl-B-cyclodextrin in water, and adding thereto an antifungally
effective amount of a drug of the present invention. The solution so formed is
35 filtered, and optionally, the water may be removed by well known methods, e.g.,
rotatory évaporation or lyophilization. The formation of the solution may take
place at a iemperature of about 15° to 35°C. The water is normally sterilized
water and may- aiso contain pharmaceutically acceptable salts and buffers, e.g.,



pad to | eave a clear yellow solution. Chromatograph the yellow oil on
silica gel, eluting with 1/2 L of hexane, then 1 L of 15:1 (v/v)

hexane- Et OAc. Conbi ne t he honpbgeneous fractions to yield 38.6 g of the
title conpound as an oil. [err] 5 . | F EXAMPLE 1c

2-(2,4-D fluorophenyl)-2-propenol. Disspdve 40 g of the product of Exanple
1 b in 400 mpkdsps bmratb(hs wal ag psedarvativesofThbdmglap FatRbeb th@tdntifurighb ni

of water. St'ﬁouﬁﬁ'&frﬁg?ffﬁf' Za/%l?@xp‘fb f é&'ﬂldﬁéxﬁfnl%dyout @ﬁdloth&? pour the

mith 50 m° oprelarably, i bio éc%mNH ot e A D R R i ot ¢ 1

wat er and t'hemoldrigxgesd) Y the organic extract over anhydrous Klerr]CJerr],

and add 1% g of char 00%86 i&g&n@& %Ez' é&llﬁrfogﬁzﬁeﬁ?ﬁ%@%ﬁl&hﬁe Imenbibd ftd Bke to

.l eave 31 g of the titl .
(S)-(-)-[2- [ 2cenvested; sh«arﬂy@sma'ﬁyqs?]6&@!*%9@%?%"%?&033 %fWQE‘?. vat ed
3A nol ecul ar E:l%hwrﬁpaﬂiﬂrmétmlansmhdsmﬂ fofm PBepdrations intendep-tdibet ¢orverted

2o B ) o, B ATE b g {1 ©

Add a solutio
CH2Cl 2 over 2comppundsef thirlinvaation @sd qntienally F‘(ﬁe IhactivecomRroungp er r ] C.
Add 109. 511l gpecidliyba Mrigal veil wall aihibiesr| elguta hikkdmgpie; davatantspcolorants,

2,2, 4- h

for25C &1 r%&%@é Hfipf, ity Dl Hihiin s peGreHER, disheraiite Sﬁ'eﬁ&é&éé”;e
sol ution of 4eglublizing(agents amdmﬁahlsﬁ;h@h9|splvsnbww5@ﬁldpr B*epefea @liquid; 100
L of CH err] ¢drepiep a?ﬁtﬁns%?ﬁb%t@ﬁ isotbhic vidier, ethdnol rgiybdlinxpulyetrqlene

sif Bre;{ ]ecci: INIO'[ Hﬁﬁéézp gf%}eAﬁ gg&;heoﬁkeg v?&Pé‘é)Hﬁxtmﬁéég tHERey dr Oxi de

rming to
+10[ err] Cl®ver a 1/2 hoBarenterabtermade berinjestes! '!!UQV%PWS'YSG‘“%‘I‘%R%H'%[YS ok sS4

and 33g of Ce'shb&:taﬁ@éhéﬁ afe &él?almmheatorml&[@st@hré sdiundri, andfrhay eontalre
g‘nét ure, wash Lpe o?glucose S miakb R sS/En Wdtdhid: 2 L of diethyl ether (Et20
The topical dosage for humans for antifungal use in the form of a
pharmaceutical formulation comprising a compound of formula I (usually in the
20 eoncentration in the range from about 0.1% to about 20% preferably from about
0.5% to about 10% by weight) together with a non-toxic, pharmaceutically
acceptable topical carrier, is applied daily to the affected skin until the condition
has improved. |
In general the oral dosage for humans for antifungal use ranges
25  from about 1 mg per kilogram of body weight to about 50 mg per kilogram of
" body weight per day, in single or divided doses, with about 2 mg per kilogram of
body weight to about 20 mg per kilogram of body weight per day bemg
| preferred.
_ in general, the parenteral dosage for hum-ans for antifungal use
30 ranges from about 0.5 mg per kilogram of body weight per day, to about 20 mg
kilogram of body weight pef day, in single or divided doses, with about 1 to
about 10 mg per kilogram of body weight per day being preferred.



then 1.5L of toluene, and dry the conbi ned organic |ayers over anhydrous
MySO err]. Filter the organic |ayer, and evaporate the filtrate in vacuo to
forma residue. Dissolve the residue in 1 L of Et[err]O and suction-filter
the m xture to 35 renove insolubles. Suction-filter the filtrate through
100g of silica gel, and wash the pad wapth 200 nL of fresh Et20. Evaporate

the filtrate in vacuo to give ERE RHIOEKPERIMENTALe crude titl e conpound

as a-yellowish oil, [err] -36. 7ierr| (c=[, MeOH); PMR (CDCl[err]) [err]

7.40(m1H), 6.85(m 2H), 3 95(m2H), 3.31 (d,1H), 2.84g(d, 4H, 1.91(m 1H,

deut eri um exchangeabl q) . - EXAMPLE 2 (R)-(+)-[2-[2-(2 A

. 4-Di fl uor ophenyl ) ] g 'Nuret hanol Fol | ow t he proc 0 afrple 1d,
artarate in place

except substitute a [i val ent amsi#eA%of B> diet
of L-(+) diethyl ta te to give the crude title

33.9[err] (c=l, MeOH). 10 Purify a portion of the crude
conpound by silica gel chromatography to obtain a sanple honbgeneous by
TLC, +540 EXAMPLE (@I , MeOH) EXAMPLE 3 1 5

(R-(-)-2-(2.4-Difl UOVOph?%&éjl@l?ﬂi@&iﬂ%mwmﬂbi . 2- pr opanedi ol
Di I 8.91g of 1H1 - 5 . [ . and |t
050 Add 2. 83g of sodhdth 18/ Ph&-ubisi it oiboRadihiinins @ncAl o0 *°

so-fornmed ni Ghemicai(Cor) toua exixtare ob46 g ofrsediumacetatadd a efdiak 8nd §.looky of the
product ~of | ‘Sttiﬁfhe Abltiirel 12080 16O 8TRA thtredricontratedit to € L (o theur s at

20  60-70C. Coal f f thenet f
Herr 0 Afd delibe e &1 of 691 cliks' pegna i atsitact Wi LOME: Whth e 7
in 100 nL of extract With bride A indvesfanbytipus ANreSOe fiter thacso-forped ABiKture.e
Hierr] O layergny &fhpdPatk ifé fitr2fe 16-leave a residue. Chromatograph the residue on

silica gel, eluting with CH2Clz-hexane to obtain 198 g of the title compound.

F O _ - F :
MOAC OAc
' MePhsPBr + Na-HMDS ——> ‘
_ + 3 \ / THF |

EXAMPLE

15 F

1-[2-(2.4-Difluorophenyl)}-2-propenol acetate
Suspend 131 g of MePhgPBr in 270 mL of mechanically-stitred, -
20 dry THF at 20°C. Add 393 mL of 1M NaN(Me3Si)2 in THF, slowly at first, then
rapidly over 5 min. while applying just enough ice cooling to maintain the
temperature at < 23°C. Stir the so-formed mixture for 1 hr at 20°-24°C, cool it to
- ~-70°C, and sfir it another 172 hr. Then add thereto a solution of 65.5 g of the
product of Example 1a in 140 mL of dry THF, at a rate slow enough to keep the
25 temperature below -70°C. Continue to stir the so-formed reaction mixture in the .
~ cold bath overnight during which the temperature rises to 20°C: Add 50 mL of
EtOAc to the so-formed suspension, and then add 3 L of hexane. Allow the so-
formed mixture to stand for ~15 min., and suction-filter to remove Ph3PO. While
the filter cake is still damp, transfer it to a beaker. Triturate the cake thoroughly
30 with 1/2 L of hexane and suction-filter again to remove the remainder of product. -
Wash the combined hexane filtrates with 2 x 1 L of a 1:1 (v/v) MeOH-water, and
then with brine. Dry the organic layer over MgSOQa, filter and evaporate the
filtrate 1o leave a red oil. Add 1.5 L of hexane and suction-filter through a Celite



of Et OAc. Wash the conbined Et OAc extracts with 100 nL of brine. Dry the
Et OAc extracts over anhydrous MySO4 and evaporate. Triturate the so-forned
25 oily residue with 10 nL of CHerr]Cl[err] and add 100 nL of Et[err]Q
~Stir the CHerr]Cl[err]- Et20 m xture for 1 hour at room tenperature.
Filter to glve 11 .29 (75% of the t|t%1r corrpound [err] -70.7 (C-lO

MeCH), mass bl

filtered pro ct f?@égéﬁar#ﬁw& éllrl) ?ﬁ‘%ﬁéﬁ&v%ﬁ&géﬁc

m p. 99- 100Celting with 172/L ot t@sqn%th%ti-i%”%ﬂe( ?'sra% 1ne (o r"sb'"et e
Cal cul at ed f dron@gemebt draclidhseto Jielde3s.$ G afrthé tifle CofnpouhdEsEh. GlIIC, 4. 57H,
17.78N, 13.78F; Found: 52.26C, 4.58H, 17.54N, 13.78F; PMR(DMSO 8 8.25
(s;1), 7.66(s,1), 7.33, gm1), 7.09(t,1), 6.90(t,1), .72(s, 1), 5.05(t, 1),
4.53(s,2), 3.61 (m2). 23 EXA%PLE 4
(S)-(+)-2-(2.4-Di fl uor f.2.4-triazol-1-y
Fol | ow t he procedure o npl e 3, exckPt -supstit utje eqw val ent quantity
of the prgduct of. Ex 2 in place of the produg 5 exanple 1 to give
the title conpound; MP. 95-101f[err]C, [err] + 70.0[err] (c=1.0, MeOH). The
PMR and WWFE consistent with the structure of the title

. conpound. (R) - 2(24D|f|uorophenyl) 3-(1,2,4-triazol -1
-yl)-1, 2pr opanedi ol - met hapggw-Hi spHs dbridlg of the powdered

Fri et byl ar Eéagﬁbeciol Y &éﬁ%é*kg%%n@fd ?FE*&ﬁb%[fb i R Hiosang o
net hanesUi0f onydid arpoltiopofi18 wof 8§%dfONdip §F5]“@} pkwater.; SYr the\sa-formedi n. Stir
the so- f or medmituewigorbasly Jorlphr, anid thew poletmeanixture into Golobf Et,0. Separate
the aqueous layer and extract it with 250 mL of EtoO. Combine the organic
extracts, and wash them with water and then brine. Dry the organic extract over
anhydrous K2COg, and add 10 g of charcoal thereto. Filter, and evaporate the
16 filtrate to leave 31.3 g of the title compound as a straw-colored oil.

nd,

Ay opaned| ol

EXAMPLE 1d
-(-)-[2-[2-(2,4-Diflucrophenyl)]oxiranyllmethanol
Add 33g of acti\/ated' 3A molecular sieve powder to a solution of
20 . 13g of L-(+)-diethy! tartarate in 2.3L of CH2Clz, and cool the so-formed mixture
to -5°C. Add a solution of 15.4 mL of titanium tetra-isopropoxide in-100 mL of
CH2Clz over 2-3 minutes and then cool the so-formed mixture to -22°C. Add
109.5 mL of a 5.5 M solution of tert-butylhydroperoxide in 2,2,4-trimethyl-
pentane over 4-6 minutes, and cool the so-formed mixture to -25°C. Stir the
25 mixture at -25°C for 25 minutes and then add a solution of 40g of 2-(2,4- '
difluorophenyl)-3-propenol of Example 1c in 100 mL of CHzClz over 3-4
minutes. Stir the so-formed mixture at -27°C for 4 1/2 hour. Add 102 mL of 30%
aqueous sodium hydroxide saturated with NaCl and stir the so-formed mixture
_'while warming to +10°C over a 1/2 hour period. Add thereto 100 g of
30 anhydrous MgSQ4 and 33g of Celite, and stir 1/2 hour at +10°C. Suction-filter
the mixture, wash the so-formed filter cake with 1.2 L of diethyl ether (Et20) and
then 1.5L of toluene, and dry the combined organic layers over anhydrous
MgSQg. Filter the orgamc layer, and evaporate the filtrate jn vacuo to form a
residue. Dissolve the residue in 1L of Et,O and suction-filter the mixture to
35 remove insolubles. Suction-filter the filtrate through 1009 of silica gel, and
wash the pad with 200 mL of fresh Et2O. Evaporate the filtrate in vacuo to give



to O-5[err]C, extract with 100 nL of cold (0-5[err]C 5% KH2PO4, foll owed
by 100 nL of cold (O-5[err]C) Herr]O followd by 50 nL of brine. Dry the
Separated organic | ayer over anhydrous MySO4 and evaporate to obtain 13.7 g
(96%9 of the title conpound. NMass spectrum (FAB): 333 (MrH+); PMR
(CDCl[err]) [err] 7.95 (s;1), 7.82 Zg (s,1), 7. 53(m 1) 6 81 (m?2),

4.84(d, 1), 4

(S)-2-(2, 4- 4f§’uor bﬂ“ﬁg%‘g&@ E§T% ﬁ%%l Mg ro r?ngoqc-ﬁz

net hanesul f o DClz) 8 7.40(gp | Hy\6-85(an. %‘f (i H).52-8¢éxcept
substitute a, elqu@i(eququ@un@hhm 8%cHdngeablefluct of Exarrpl e 4 in place of

t he product of exanmple 3 to give the title conpound . The PMR i s consi stent
"with the structure of the title conmpound. 30 EXAMPLE 7

(R -1-[ 2-9 2- EXAMBLE Por ophenyl ) ] oxi ranyl met hyI ] 1.2. 4- tr| azol e Dissol ve
13.7g of the product Ofl_E' Pl-2- ; M and cool the
so-fornmed solution to Igtﬁlo . |tum hydri de (60%
oi'l dispersion) and st P [ u&t N oom

t enper at ur e f@¥ivalenhamauetsof 361 cliathyldadarate vanla@etobLs(@) diethyAtattaratertet o 200

m. of cold H @) C)_ang [eRPr 00 nL porti-ons of '
Et CAc. Wash éﬁ th%ﬁﬁ"dr?gth @é [ aﬁ?y\f Ig@ﬁ?éHgf brine. Dry the EtQAc
extract st®ver anhydro@%mmmloémme@ompwodgzmhc{a gel8g of a residue.
24 Apply- the resi 2 to olum of 400 grade. silicon
o Py oherleatalbbly 1 o6 hreuie rriraeRrao e ot G TR AR S ' o

Et 3N per. litMeOH) ute with 1 liter, each of .25, 50 and 75% Et QAc; CH2Cl 2
(v/iv) followed by 2 liters of EtQAc. Conbine the fractions to give 6.92g

(68% of t heEE ;'Atl\JllgLE

15

Dissolve 8.91g of 1H-1,2,4-triazole in 150 mL of anhydrous DMF
and cool to 0-5°C. Add 2.81g of sodium hydride (60% oil dispersidn) and stir
the so-formed mixture 30 minutes at room temperature. Add thereto 10.9 g of

- the product of Example 1d. Stir the so-formed reaction mixture for 2 hours at
20  60-70°C. Cool the mixture to room temperature, add thereto 10 ml of H20 and
evaporate it in_vacuo to give a residue. Dissolve the residue in 100 mL of H20
and 900 ml of ethyl acetate (EtOAc). Extract the H20 layer with another 250 mL
of EtOAc. Wash the combined EtOAc extracts with 100 mL of brine. Drj the
EtOAc extracts over anhydrous MgSO4 and evaporate. Triturate the so-formed
25- - oily residue with 10 mL of CH2Cl2 and add 100 mL of Et2O. Stir the CH2Clo-
Et20 mixture for 1 hour at room temperature. Filter to give 11.2g (75%) of the
title compound, [“1%5 - 70.7 (C=10, MeOH), mass spectrum (FAB): 256 (M+H ).
Recrystallize 1.0g of the filtered product from 5 mL of CH3CN to give 0.83g of
the title compound, m.p. 99-100°C; [“]%5 - 71.5° (C=1.0, MeOH); elemental
30 analysis: Calculated for C11H11F2N3021/2CH3CN. 52.27C, 4.57H, 17.78N,
- 13.78F; M_ 52.26C, 4.58H, 17.54N, 13.78F; PMR(DMSO) § 8.25 (s,1),
7.66(s,1), 7 33, (m,1), 7.09(t,1), 6. 90(t 1), 5.72(s,1), 5.05(t,1), 4.53(s,2),
3. 61 (m,2).



5 conpound. Mass spectrum (FAB): 238 (MtH+); PVR (CDCl[err [err]
7.97(s,1), 7.77(s,1), 7.07(m1), 6.73(m2) ﬁ’? : d, 1),
2.84(d, 1), 2.78(d,1). EXAWPLE 8 (9)-1 THIS Sﬂéﬂéﬁgség“

“[2-12-(2 4-di f1uorophenyl )] oxi ranyl net hy! |- 1. 2. BERACER o 21l
Fol | ow the procedure of Exanple 7, excegpt Substitute an equival ent anount
of the product of Exanple 6 in place of the product of Exanple 5 to give

the title CO%&EW is consistent with the structure of the t|tIe
conpound] . 1 9 EthyI(5R-C|s) ?nd _

(SR-trans)-5-(2, 4} ()12 : i
-yll)mei hyl]t% rﬁtyd][o ﬁﬁﬁ%wm fd&@wieaéﬁiﬁrﬁﬁl@w]?xae&%uﬂsume dhet %IW |
mal onate in of an r Dl\(/)EO 0 Oi
~ di spersion) ey 5’%\‘9&’8&1 ‘Yé’ﬁk}‘%{’ %W’Fé“é@ngg‘%égg Pﬁ%”rﬁlgﬁhﬁ fture at
;?IC’;“ tlgnﬁglrj?fe%ﬁlpié"i téEWéLthe trﬁ@‘i:o% 1 onraogfnﬁ ?39103!“’@9 Qf7 A ho,7 and
eacti on i x MEQHTTBS MR pic NS sredp TP SopRelsdt Wil BF kﬁﬁer? e
500 nlL of brititle,compmbundl iter of Et OAc. Separate and extract the Herr]O
layer with another 300 nL of Et OAc. WAsh the conbined Et CAc extracts with

25 500 nmL of%%&p—;ﬁgy the Et OAc extracts over anhydrous MgSO4 and
evaporate to il Applythe oil with CHZCI2toacqurm of 400 g
MPLC grad@ silica {gi2-(2 .40 hy InSx(A 2 4-tH 1

];EOBA\OV\B(&O% 2 I:cters of 50% EtOA\c8 s( 6“%.19. fol | owed by 2 liters of
Chontrumn (o 5SSt o Ribepd 1635 o?&w bR B ogfle*
(s,1), 7.71 (of CHaClZ. Azifiithadeto 8. Qmmmm)uetﬁylaﬁﬁma and caolro(the sp-fonned)( m 4),
‘;’-549“ 1), 3-rhikidre B5oc3- A3618.64 mLloflRbRafbsulfonyFSHINREE I 80 mi of CHoClo
15 over 10 min. Stir the so-formed mixture for 1 hour at room temperature. Cool it
_ to 0-56°C, extract with 100 mL of cold (0-5°C) 5% KH2PO4, followed by 100 mL
of cold (0-5°C) H20, followed by 50 mL of brine. Dry the separated organic
layer over anhydrous MgSQO4 and evaporéte to obtain 13.7 g (96%) of the title
compound. Mass spectrum (FAB): 333 (M+H+); PMR (CDCl3) 8 7.95 (s,1), 7.82
20 (s,1), 7.53(m,1), 6.81(m,2), 4.84(d,1), 4.65(d,1), 4.46(m,2), 3.05(s,3).

EXAMPLE 6

methanesulfonate
25 Follow the procedure of Example 5, except substitute an
equivalent quantity of the product of Example 4 in place of the product of
~ example 3 to give the title compound . The PMR is consistent with the: structure
of the title compound. '

30 EXAMPLE 7 - . :
(R)-1-[2-[2-[2.4-Difluorophenyl)joxiranylmethyi]-1.2.4-triazole
Dissolve 13.7g of the product of Example 5 in 200 mL of
anhydrous DMF and cool the so-formed solution to 10-15°C. Add thereto 1.71g
of sodium hydride (60% oil dispersion) and stir the so-formed reaction mixture
35 at room temperature for 90 minutes. Concentrate in vacuo to 50 mL. Add
thereto 200 mL of cold H20 (0-5°C) and extract with 3 x200 mL portions of
EtOAc. Wash the combined EtOAc extracts with 100 mL of brine. Dry the EtOAc
extracts over anhydrous MgSQO4 and evaporate it to give 10.8g of a residue.

23 This Sheet Has Been Replaced




Et hyl (5S-cis). and '
(5S-trans)-5-(2.4-D fluorophenyl)-2-o0oxo0-5-(1H1, 2,4-triazol -1 - '

yl ) met hyl ] t et rahydro- 3-furancarboxyl ate Fol |l ow the procedure of Exanple 9,
except ‘substitute an 5 equival ent anmount of the product of Exanple 8 in

I f th

onsi stent wf PRUHE reflueKPCH, L)/ 1d 8 °9‘ﬂf", bilfod b ot PERR sinadr Gy °

(R) (-) - 4- (2PRMRUSIY,BreRgHREh DY slunhRagking wit 2‘32@"@'{'&92 b of Edah per
yl)]-1.4- péteraihde elithCl Btsqleaeh&:f&SgSOfanUtﬂS"/pEb@ActCH&CE)((&M)IMIO&/embyLZS mL

of ELOH and Eﬂﬂerg ot EtOARS Confili neﬁs'-@ra&tla%s%' Wee@lsﬂa‘gé%?oﬂ‘ﬂe%@”] C and add

L etk diearu CaA Aoy gtiutd P8l 1 LT

stir for 4 hi7.7HsApd.07(en,1))6.76(r1,2); Glabd,dl),)méb(sl Yna. aam th@&78(Hgt)precipitate
with warm Et OH. Evaporate the extract to dryness, add 200 nL of THF to the
resi due, and _sonicate the stirred mxture for 15 mn. Filter the m xture

and evapor at rate Chromat ograph the reS| due on silica gel,
eluting with CH err}§ ’ ; b f obtaln

3.9 ¢ of&ghe title con’pg Y Cc;f ;ﬁ@‘?)ex Nt )e%IVR (DIVBO)
e T e e e o

1.52(m 1). Emﬁtﬂfe $20 Bive the tifi©)compoudd([PMR B3 Eonsistent with the structure of
Iuorophenyl) ﬁendéjw')‘(‘é{’ﬂ@}hyl 5-[1H(1,2,4-triazolyl)]-1.4- pentanedi ol
ure

Fol | ow t he proce le 11, except substitute an equi val ent anount

of the product of Exanple 10 in place of the product of Exanple 9 to give
the titl e5CoOmAMBLEGhr omat ograph a portion of the crude 30 product on

si.lica gel e'%ﬂ;@% bbs&é{/ R4 n[s)eé 1> 4“@%%85%-%}095—961#1% 2ARLGE

c ITH.L EI I al

honmogeneous err]oana rrrcel
I'vophilize the filtrate tolgy a-3dyanaarboxylate | + 54. 5 (c 1.0,

MeCH) . - - Dissolve 9. 35 mL of dlethyl malonate i in 70 mL of anhydrous

DMSO. Add 2.24g of sodium hydride (60% oil dispersion) in 2 portions -and stir

20 the so-formed reaction mixture at room t_emperatute for 1 hour. Add 6.65 g of
the product of Example 7 and stir 18 hours at 50-55°C. Cool.to room
temperature and pour the reaction mixture into a well-stirred mixture of 500 mL
of KHoPO4, 500 mL of brine, and 1 liter of EtOAc. Separate and extract the Ho0

~layer with another 300 mL of EtOAc. Wash the combined EtOAc extracts with

25 500 mL of brine, Dry the EtOAc extracts over anhydrous MgSO4 and evaporate
to give an oil. Apply the oil with CHoCls to a column of 400 g MPLC grade silica
gel prepared with hexane. Elute with 500 mL of hexane, followed by 2 liters of
50% EtOAc: hexane (v/v), followed by 2 liters of EtOAc. Combine fractions to
give 8.66g (80%) of the title compound. ‘Mass spectrum (FAB): 352(M+H®),

30 PMR (CDClg) 4 8.08(s,2), 7.91(s,1), 7.71(s,1), 7.42(m, 1), 7.13(m,1 ), 7.85(m,2),
4.60(m,4), 4.10(m,4), 3.49(t,1), 3.14(t,1), 3.89(m,4), 1.18(m,6).




26 EXAMPLE 13 (R)-(-) 4- (2 4-Di fl uoro

henyl ) - 2-[ [ (4- met hyl phenyl ) - sul f onyl oxy] met hyI] 5-[1H
(1,2,4-triazolyl)]-1, 4- pent anedi ol - 1- (4- met hyl benzene) sul fonate Di ssol ve
4.4g of the product of Exanple 11 in 50 nL of CHerr]Cli[err]- 5 THF (1:1,
v/iv). Add 4. EXAMPLEEI@N and 180 ng of 25NN di et hyl am nopyri di ne, and cool

the sol uti on gy REerid Canddastbaisleo o ifl Gboei-ueBESI i80S aghlobyfle in

SO-1T 0T I1Ted cdaClT OIT T XU uUre at
and then stir it at roomteﬂ@@%ﬂl@ﬁ@fﬂgﬁﬂwﬂm—'mo n1_ of Et OAc and
suction-filter the m XxtRollew theprecdduné ©f Elrambld 9/ estoept amtstitduerano 150 nL of

E;?ﬁccofig%a\l\ﬁé@us ) AP Druig ey BIERAMPIETS B plece BRIk bioBu8f 61 . Ve!
over anhydro Usxa/ele etorgive the F‘@CQFHBO‘Fﬁq(tWMR '%ﬁ‘éf‘%ﬁﬁﬁ'o‘f"g? ecﬂ@'qlll’ﬂetqfate

Chr omat ogr aphthehtitlercommpbundpn silica gel, eluting with Et OAC-hexane to give
6.4 g (739 of the title conmpound, PMR (CDCI[err] ) [err] 7.95(s,1),

7.67(m5), 7.30(m6)_6,70(t,2), 4.74(d, 1), 4.53(d,1), 1 5 4.13(m1),
3.97(m1), 3. LE 3143(s.6): 1.95(m2). 1.77(m1). Mass spectrum ( FAB):

622 ( M+HH)0 L5419 4-Difluorophenyl)-2-hydroxymethyl-5-[1H-(1,2.4-triazol-1-yl)]-1.4- .

S)-(+)-4-(2,4-D fluorophenyl)-2-[[(4- nyl ) -sul fonyl oxy] met hyl ] - 54[ '
- 4GP

(1,2, 4-triazol yl)]-1, 4-Dissatue 8 alof tepregurt ofiforarenie %sinl 128al of EPHand he
procedure of &i@aniseg dBLICHC ol HestirrddUinixtiave 16 PC\ardeadd NgRUbf NEBHREN

e comounfiibly, okl |5 S g il
(-)- (5R- ci5)- a0d 2040 f He@rto tre AYxtyresand stirfor 4 hu- Evaporgte theymixiergl | -tetra
hydro- 3- f ur agrypbbaand e4tractl the pesdipipdio Mathewarm EtOH. Evaporate the extract to
dryness, add 200 mL of THF to the residue, and sonicate the stirred mixture for -
- 15 min. Filter the mixture and evaporate the filtrate. Chromatograph the
residue on silica gel, eluting with CHaClo-MeOH-NH40H (95:5:1) viviv) to .
20 obtain 3.9 g of the title compound. Mass spectrum (FAB): 314 (M+H+); PMR
(DMSO) § 8.25(s,1), 7.69(s,1), 7.35(m,1), 7.13(m,1), 6.94(m,1), 6.27(s,1),
~ 5.16(t,1), 4.44(m,4), 3.39(m,1), 3.20(m,1), 3.05(t,2), 2.11(m,1), 1.52(m,1).

EXAMPLE 12
25

pentanediol
Follow the procedure of Example 11, except substitute an

equivalent amount of the product of Example 10 in place of the product of

Example 9 to give the title compound. Chromatograph a portion of the crude
30  product on silica gel eluting with CH2Cla-MeOH-NH40H to give a product

homogeneous by TLC. Dlssolve the material in H2O and filter, and Iyophlhze

the filtrate to give the title compound. [aﬁ) +54.5 (c=1.0, MeOH)



Di ssolve 6.3g of the product of Exanple 13 in 150 nL of toluene and heat
the so-formed solution to 100[err]C. Add 2.4g of 60% NaH di spersion in 30
Gil portionw se, and then heat the so-fornmed reaction mixture at reflux
until cyclization is conplete (approx..3-4 hours). Cool the m xture and .
decant the solution fromexcess NaH. V@t’sh the solution with cold 5% aqgueous
KH err]PJ err]. Evaporate the organic layer to forma residue and

chr omat ogr aph eMreS| due on silica gel, eluting with acetone-hexane to
obtain 1.6qg ( title 35 corrpound as the less polar of thetvvo
products, [err](R-(3A-@ iché® : 5hHE 1. 1),

7.88 (m3), 731(m1?)24_ .8 ,. 2 2. paethivice _, .
3.70(m 1), 3.59(m 1), ‘ e o8 um(FAB)
450 (MrHH) . 27 ExAvPRissolve 4.4g of the product of Example 11in 50 mL of CH2Cl»-

(+) - (5S- ci 8) - FHR(141,0i)l APzl lof EbsN éﬂéﬁéﬂ?nd‘of NiNGfRhethy lrr? ﬁ@ﬁ#}ﬁie tetra
hydro- 3-f | t
p?/ozzgdur e o1l‘J r %XHQ%P%%§ Oﬁhtfo“ tgedag;lsjtéé) a eﬁggq‘i!lpvﬁﬂhé‘?ﬂes&%@ﬂ@h&flﬁe
product of EXBHH 08s gpd |§ﬁ"’ Qa%Q;-fQj’def@apmmmwttumfatE)?aﬂpk d/2lBodroadd Yiter S
tElxtA :ngféOT;Og nitat ﬁ’mmhempéﬁttﬁbﬁb1‘$ hoGre0- Add Fohiless étbA@.ﬁ?u g[fﬁ{?{(}ml 0
600 nL of (gr y(ﬁ%}r |?ed Fﬁéﬁ%&ﬁw% fr-at,e,. a@?’lﬁ'ﬂ"d%%@ erFépé’tcoa!!'é wash withof
p-t ol uenetdil fé Fq'éQRl@rK'dePOpoWasmmes@gaajc layerrwith &[)ldrerch@ous 65% NaHC 049
and under dr ythdnewitt) safGrated bifeSand fidiedhy '?ﬂdﬂﬁe‘l” E}\éééo {%ﬁaf or 15
two days. E 0 f
L0 RS- | EYARBGHE chhouBYblh B [&é é@sﬁ hargside Oﬂgm aflerr] 0
Wash the org afluting with EtOAC-hexane to give 6.4 g (73%) of the title compound, PMR .
(CDCl3 ) 87.95(s,1), 7.67(m,5), 7.30(m,6) 6.70(t,2), 4.74(d, 1), 4.53(d, 1),
15 4.13(m,1), 3.97(m,1), 3.8(m,2), 2.43(s,6), 1.95(m, ), 1.77(m,1). Mass spectrum
(FAB): 622 (M+H+). -

EXAMPLE 14
(S)-( +)‘-4-(2.'4-DifluoroohenvI)-2-H(4-methvlohehvl)-sulfonvloxvlmethvll-s-f 1H-

20 (1.2.4-triazolyl)]-1.4-pentanediol-1 (4-methylbenzene)sulfonate

Follow the procedure of Example 13 except substitute an
equivalent amount of the product of Example 12 in place of the product of

Example 11 to obtain the title compound, [“]% + 14.2° (c=1, MeOH)

25 EXAMPLE 15 _
(=)-(5R-cis)-5-(2. 4-D|ﬂuorophenvl) 5-[(1H-1.2 4-triazol- 1-vl)methvl]-tetrahvdro-3-

Mfm_mmgl.ﬂo_hlmsgmw_

Dissolve 6.3g of the product of Example 13 in 150 mL of toluene

and heat the so-formed solution to 100°C. Add 2.4g of 60% NaH dispersion in
30 oil portionwise, and then heat the so-formed reaction mixture at refiux until

cyclization is complete (approx. 3-4 hours). Cool the mixture and decant the
solution from excess NaH. Wash the solution with cold 5% aqueous KHoPOj4.
Evaporate the organic layer to form a residue and chromatograph the residue
on silica gel, eluting with acetone-hexane to obtain 1 .69 (35%) of the title.

35 compound as the less polar of the two products, [oa]% 39.4°(c=1, CHCI3); PMR
(CDCl3) 8 8.09 (s,1), 7.88 (m, 3), 7.31 (m,3), 6.81(m,2), 4.52(ABq, 2), 3.99(m,1),
3.85(m,1), 3.70(m,1), 3. 59(m 1), 2. 49(m 2), 2.47(s,3), 1 90(m 1). Mass spectrum
(FAB): 450 (M+H+).



Iayer W|th INHCI, then with 5%Na[err]CCIerr] and then with saturated
brine. Dry the organic |layer over anhydrous I\/gSO4 Filter the mxture and
évaporate the filtrate to give 1 74g (99% of the title conpound, [err] = +
10.53[err] (c=1, MeOH). 20 EXAMPLE 18 R-(-)-2-Butanol ‘tosylate Follow the
Pprocedure of Exanple 17, except substizmute an equival ent quantity of
R-(-)-2-butanol in place of S-(+)-2-butanol to obtain the 25 title
conmpound. [err] - 11 97[err] (C=1, MeOH). EXAMPLE 19

R(-)-2,4-Di hy'c:i 4- (4- et hoxyphenyl ) -1 -pi perazi.nyl]-phenyl]-2-(1-
met hyI propyl) -triazol e-3-one 30 D ssolve 18.9 g of .
t he product of{+ m&51(_2.44D|f4lﬁﬁomemn-ﬂ-m@&-lrﬁhﬂ:l-ﬂ& Imethell-tetrahydro-

2, 4-di hyro-4-[4-[4-(4- rrethox oy hanél.4-toluenesulphonate
pi perazi nyl ] phenyl ]-3H 1, &W‘%AF%%‘W% escrl bed by J.
Heeres et %al J. Med Ché:rﬁ'lﬂ’dgﬁ)p@qed%gﬁ’f 566"‘#’& tye AN powder ed

KOH. Stir theemmvélentrmdosmtsmehelpwdm of Eioampmrmebrraplaceo&t‘né pmdact oiry N2 for
4 days. 35 - Pour the suspension into er of ice-water. Filter the
so-forned pr e@?‘?ﬁ‘?@t@ togivadiantitle C%“PHU'MP-er ':]@4% - 35 HBHe): WD 96esi due
on silica gel9g8¥g.uting with 28 CHerr]Cl[err]-acetone to give 9.79 ¢
(3699 of the title conmpound, [err] - 5.56[err] (c=1, CHCI[err]). EXAVPLE

20 5 (S(+)-2.4-Di hydro-4-[4-[4-(4-nmet hoxyphenyl)-1
-pi perazit®i] -( 1- nethyl propyl)-3H1.2.4-triazol e-3-one and the
2-(1-nmethylethyl) and 2-(1- net hylSutyd-Buiinbbtasyldted .
3H 1,2, 4-triazol e- 3- ongy 03,095 §7'§'oF &L (+)-2-butanol in 600 mL of dry pyridine.

Cool to 0°-5°C. Add thereto 161.44 g of p-toluenesulfonyl chloride, portionwise,
at 0°-5°C with stirring and under dry Np. Stir the so-formed mixture at 0°-5°C for
15  two days. Evaporate the pyridine at 30°-35°C under high vacuum. Dissolve the
so-formed residue in 1 L of EtoO ether and 750 mL of HoO. Wash the organic
layer with 1NHCI, then with 5% NapCOg, and then with saturated brine. Dry the
organic layer over anhydrous MgSO,. Filter the mixture and evaporate the

, filtrate to give 1749 (99%) of the title compound, [“]% =+10.53° (c—1 MeOH).
20
' EXAMPLE 18

R-(-)-2-Butanol tosylate
Follow the procedure of Example 17, except substitute an

~ equivalent quantlty ‘of R-(-)-2-butanol in place of 8§-(+)-2-butanol to obtain the
25  title compound. [ - 11.97° (C=1, MeOH).

- EXAMPLE 19-

: methylpropyl)-3H-1.2.4-triazole-3-one :

30 - Dissolve 18.9 g of the product of Example 17 in 450 mL of dry
DMSO. Add 22.5 g of 2,4-dihyro-4-[4-[4-(4-methoxyphenyl)-1-
piperazinyllphenyi]-3H-1,2,4-triazole-3-one prepared as described by J. Heeres
et al J. Med Chem (1984) 27, 894-900 followed by 5.3 g of powdered KOH. Stir
the so-formed susperision at room temperature and under dry Na for 4 days.

35  Pour the suspension into 4.5 liter of ice-water. Filter the so-formed precipitate

~and wash it with H20. Chromatograph the residue on silica gel, eluting with



-~

Fol | ow the procedure of Exanple 19 except substitute an equivalent quantity
of the conmpound of colum A (Exanple 18) below in place 10 of

S (+)-2-butanol tosylate to obtain the product |n colum B bel ow. Colum A
Ool um B [err] 2. EXAMPLE 21

)2 0 g Sl Tl b e AR thsgg 2

the product &HElgdnple 19 in 150 nL .of aqueous 48% HBr sol ution. Reflux the
- so-formed m xturée overnight. Cool the reaction mxture until a precipitate

Is formed. A ,Q o;fornmed slurry slowy to a saturated aqueous NaHCO3
solution. Fil eci pltate and wash with 20 Et OAC hexane

Recryst al bze t hES{H{24-Ditaydro 8| 3 )
conpound, [err]m ﬂ'S-B]-l {Qﬂltna%'@'-i-%'hb]and the 291 ﬁ?&?ﬁﬁbfﬁvﬁ?arﬁoﬂww the
procedure of Exanp e eXpent utges 5 : S Eg ag i ngnt @uanhl tﬁ Eo'r t he

appropriate produc anple 19
to obtain the correspoﬁ@llmgthl@pmdejdw& eﬂEmmpbct%ememlsuhstnbtelmw 1. [err]

2. 3. Me EXANRubvaleht quantity of the compound of column A (Example 18) below in place
10  of S-(+)-2-butanol tosylate to obtain the product in column B below. '

Column A ’ Column B
OTs 'C oHs
4 Me/nk* Me : Hsco—@_ SN _Q_ JL o l\cm

O
' CH
e OO
2 e | / \=n
: 7\ CH
B’_<~M oo~ ) ) e N—C ’
3. —Me \_/ =N c

'EXAMPLE 21 -

15 : methylpropyl)-3H-1.2 4-triazole-3-on
' Suspend 9.7 of the product of Example 19 in 150 mL of aqueous
48% HBr solution. Reflux the so-formed mixture overnight. Cool the reaction
mixture until a precipitate is formed. Add the so-formed slurry slowly to a
saturated aqueous NaHCO3 solution. Filter the precipitate and wash with :
20 EtOAc-hexane. Recrystalize the filtered solid from CHscN to glve 7.3g (78%) of

the title compound, [a]% 529° (c=1, CHCI3)




10

(-)-[(5R)-cis]-4-[4-[4-[4-[[5-(2,4-Di fluorophenyl)-5-(1H1,2,4-triazol-1 -
y1 met hyl ) t et r ahydr of ur an- 3-yl ] met hoxy] phenyl [ - 1- pi per azi nyl ] phenyl ] - 2. 4-
di hydro-2-[(1 R -(1 -methyl propyl)]-3H1,2,4-triazol-3-one. D ssolve 2.9¢g
of the product of Example 21 in 70 nmL 26 dry DVSO. Add thereto 0.32g of a’
60% NaH di spersion in oil, heat the so-fornmed reaction 15 mxture to
.60[err]C, and_stir for 30 mnutes. Add 3.3g of the product of Exanple 15;
heat the so-f&%ﬁ%tion m xture to. 80[err]C, and stir for 45 m nutes.
Pour the hot m xture into 700 nL of ice-water containing 1/29 of

Klerr]COerr]. Stir forFéIB Hélﬁrﬁéeddrﬁed?édé adlé’@‘l“éﬂcb fsuli@g the

so-formed precipitate. D t he rec
chr omat ogr aphe@yi¥algpt Ay H]eu‘[“?‘?fﬂ e‘ﬁ?ﬁj‘é‘é{ °égqua e 20)iq place

acet one- CHCl ﬁrdducgof\/Examan S( RE6bHtain merqOrresaoB{jlegrqemeihﬁlate@-ﬁIbbects] as PMR
(cociferr]) [giah %ié,u 7.81 (s, 1), 7.63(s,1), 7.40(m3), 7.05(d,?2),

6. 95- 6.75(m§‘§ 0 %8604, 1 '4.52(d, 1), 4.30(m1), 4. 12(t,1), 3. 78(m1)
3.70(m1), 3.62(m1), 3. 37(m4), 3.22(m4), 2.60(m?2), 2.09(q, 1),

1.86(m1), 1.73(m1), 1.40(d,3), 0.91 (t,3). Mass spectrum (FAB): 669
(MrH+) . 25 30 EXAMPLE 24 CoHg

(-)-1(5R)-cis]-4-[4-[4=A-[[ R uoro h@ 1)-5-(1H1,2,4-triazol - 1-
yl met hyl ) t et r aly drHh —\W | h@e CH;pr per azi nyl ] phenyl ]-- 2. 4-
‘di hydro-2-[(1S)-( 1 -n% ylpr\e.pijl)] \&.Qtrlazol 3-one 5

Fol | ow t he procedure of Exarrpl e 23 except :ijstltute an equi val ent quantity
of the product _of (_Cz“éﬂiuct of Exanple 21 to
obtarnthetrt?ec oM ﬂﬁ_/‘@' ] N CHCl[err]). EXAMPLE 25
10 (+)- [(55) cis]-4-[4-[Z-[4-] (2\$'b|f|lMﬁopheny|) 5-(1 H1 .
. 2. 4- trlazol :

» e OO0
L/ \=n

EXAMPLE 23 ‘
10 (-)-[(5R)-cis]-4-[4-[4-[4-[[5-(2.4-Diflucropheny!)-5-{1H-1,2.4-triazol-1-
imeth ltetrah drofuran-3-ylimethoxvlphenyl[-1-piperazinyl hen ]-2.4-

. Dissolve 2.9g of the product of Example 21°in 70 mL of dry DMSO.
. Add thereto 0.32g of a 60% NaH dispersion in oil, heat the so-formed reaction
15 mixture to 60°C, and stir for 30 minutes. Add 3.3g of the product of Example 15;
heat the so-formed reaction mixture to 80°C, and stir for 45 minutes. Pour the
hot mixture into 700 mL of ice-water containing 1/2g of K2COg. Stir for 10
minutes, then suction-filter, and dry the so-formed precrprtate Dissolve the
precipitate in CH2Cl2 and chromatograph the so-formed solution on silica gel,
20  eluting with acétone-CH2Clg to give 4.18g (85%), [aﬁ)s - 28.3° (c=1, CHCl3);
PMR (CDCl3) & 8.13(s,1), 7.81(s,1), 7.63(s,1), 7.40(m,3), 7.05(d,2), 6.95-
6.75(m,7), 4.66(d,1), 4.52(d,1), 4.30(m,1), 4.12(t,1), 3.78(m,1), 3.70(m,1),
3.62(m,1), 3.37(m,4), 3.22(m,4), 2.60(m,2), 2.09(q, 1), 1.86(m,1), 1.73(m,1),
1.40(d,3), 0.91(1,3). Mass spectrum (FAB): 669 (M+H+).
25



yl met hyl ) t et r ahydr of ur an- 3- yl ] net hoxy] phenyl] -1 -pi perazinyl] phenyl]-2:4-
di hydro-2-[(1 S)-(1 -nmethyl propyl)]-3H1 .2.4-triazol-3-one Follow the
procedure of Exanple 24 except substitute an equival ent quantity of the
product of Exanple 16 in place of the product of 15 Exanple 15 to obtain
~the title conpound, [err] + 30.3 (¢=1,3gHCI[err]); Calculated for
Clerr]Herr]Flerr]Nerr]Jerr]: C 64.46; H 6.01; N, 16.71; Found: C,

64.48; H 5.9 X N 57. EXAMPLE 26 20 '
(+)-[(5S)- ms?—ﬁ—qﬂlﬁz—‘- 4[4[[5(24D|fluorophenyl) 5(1 H-l , 24-triazol -1 -
yl met hyl ) t et r ahy dr(Qf[{(BR)3€iS)-44[4 {5y(PphBifl ghenyl)d 4 gtk | - 2. 4-

~dihydro-2-[(1 R)gimh Hﬁﬁﬂmé’faﬁi%nﬁﬂidvﬂ"é yhe
procedure -of Exanple . [1 ?nt yant Ity of the -
product of Exanple 16 $HRYGHOs S = 5 to obtain

the title Zonpound, [erqu»llowmm[oeedq:re(cﬁt:Exanﬁplﬁlzpeexcppt sulstituté @ned f or
Qerr] H[ err] F%&ﬁﬁh@@@&%ﬂt k?ﬁ @oggét 6(1)16@ xdihpI8 2314 iMblacd of the gratét ot

64.47; H, _ .
H'[err] (R) Sexaapld 21 to dbtain tHectitiecotorhpound, 401%5 2223'1(cspumky;he procedure
of Exanple 23 except for the product of Exanple 21 substitute an eqw val ent -

guantity -of one of the follow ng six al cohols, HOY: HO
EXAMPLE 25

10

'yimethyl)tetrahydrofuran-3-yljmethoxy]phenyl}-1-piperazinyllphenyl}-2.4-
dihydro-2-[{1S)-(1-methylpropyl}]-3H-1.2 .4~ riazol-3-one
Follow the procedure of Example 24 except substltute an
~ equivalent quantlty of the product of Example 16 in place of the product of

15 Example 15 to obtain the title compound, [a]% + 30.3° (c=l, CHClg); Calculated
for 036H40F2N803 C.64.46; H,6.01; N, 16.71; Found: C, 64.48; H, 5.96; N,
15. 57

EXAMPLE 26
20

Imethyl)tetrahydrofuran-3-ylimethoxy]phenyl]-1-piperazinyljphenyl]-2.4-
ihydro-2-[(1R)-(1-methylpropyl)}-3H-1.2.4-triazol-3-0
Foliow the procedure of Example 23, except substitute an
equivalent quantity of the product of Example 16 in place of the product of

. 5 _
25 Example 15 to obtain the title compound, [“]% + 22.4° (C=1, CHCl3).
- Calculated for CagH4oF2NgOa: C, 64.46; H, 6.01; N, 16.71; Found: C, 64.47; H,
5.97; N, 16.56.

EXAMBLE 27
30 '
OTs

+ HOY _________,.Base

f\>

(R)-Series “cis-Tosylate" of Example 15



-5 1. [err] [err]Comercial Source: Aldrich 4-(1

H1,2,4-Triazol-1 -yl)phenol [err] 2. Prepared accordi ng

“t'o the-procedure of Eur opean Patent App. 0173258 .

4- (Tetrahydro-4H 1, 4-t hi azi n-4-yl ) phenol 10 [err] 3.

Prepared according to the procedure of European Patent App. 0173258;

4- (Tetrahydro-4H 1, 4-thi azi n-4-yl -4, 4- 3di oxi de) phenol [err] 15 4.°

See Exanple 22.2; 2,4- D hydro 4-[ 4- (4 hydroxyphenyl)] 1

- pi perazinyl ] - phen | - Ieth 3H 1 4-triazol-3-one [err] See

Exanpl e 22.3; 2, 4- 202F°EiPWEE qdyr 2 EWB%WP}PVW product of

- pi per azi nyl ﬁxqmpmm] sibstifute taimyd quiregdent)guaitity lof né- dfrtha fallowdrgsix 6.

[err] Preparggomsrﬁ@qtl on of: [err] (available fromAldrich) with either

R-(-) or S-(+)-2- But tos | ate according to Exanples 19 to 22 32

[err] After thqq |f|cat|on steps, there is produced a

conpound of forrrul a .
-Commercnal Source: Aldrich

4-(1 H-1,2,4-Triazol-1 -yl)phenol

|
C oPrepared according to the procedure of European

Patent App 0173258 4- (Tetrahydro-4H -1,4-thiazin-4-yl)phenol

10
HO ‘/’
3. \_/ O +Prepared according to the procedure of
European Patent App. 0173258, 4- (Tetrahydro -4H-1 4-th|azm-4-yl -4,4-
dioxide)phenol

15 : C Me *See Example 22.2; 2,4-

Dlhydro -4-[4-(4- hydroxyphenyl)] 1- plperazmyl] phenyl-2-(1- methylethyl) -3H-
1,2,4-triazol-3-one .

00 O '
5. - \=nN +See Example 22.3; 2,4-

: ZQ Dihydro-4-[4-(4-hydroxyphenyl)]-1-piperazinyi}- phenyl] -2-(1-ethylpropyl)-3H-
1,2,4-triazol-3-one

HO N N S
. /N . .
Prepared by reaction of: HO N NH (available from Aldrich)

with either R-(-) or S-(+)-2-Butanol tosylate according to Examples 19 to 22



[err] M0 2 =H or (Cerr]-Cerr]) al kanoyl and the carbons with the
asterisks(*) have the R or S absolute configuration. 10 Conpounds of
fformula [I] wherein X = O may be prepared by use of the corresponding
di chl oro conpound of Exanple 15. Conmpound wherein one X is F'and the other
Is O may.be prepared by use of the ap%ropri at e di hal ophenyl conpound.

EXAMPLE 28 [err] 4-[3-(1-Methyl ethyl)

no]pyrrolidin-l-yl]phenol was

pr epar ed by the follow ng 20, - Synt hetic Schene and
Procedures err] 33 etrrn erre Ek&fbled £8 bhd @4 5

PROCEDURES STHE® f 4-dm no @nol 17 (10.9g) and di net hyl
itaconate 2 (1 5:8¢g shated (\ﬁth stlrrlng) at 180-195[err]C far 4
hours with continuous renoval of nethanol with a Dean Stark apparatus.

reaction m xAfgrth ilcsbnat@pohwamodlswpé \iegteii proeiuced @ cdriyouridbef nl ) and
-poured into %& %

wat er

reln
| nsol ubl e gum

_ Nﬁ' )*N-’R'
N <> _/ \/N_
— Me
O \_/ _(_ < > \/N K
N S .
_ N\-—/S : u\\o ; or
| . * Me '
—O—{T <,
Z e
. Me Me | Me
e X —<: »oand

Me Me Me

[err]

Z = H, or (C1-Cs) alkanoyl and the carbons with the asterisks(*) have the R or S
absoiute configuration.

10 : ' :
Compounds of formula {I} wh‘ére_in X = Cl may be prepared by use of the
corresponding dichloro compound of Example 15. Compound wherein one X is
F and the other is CI may be prepared by use of the appropriate drhalophenyl
compound

15
EXAMPLE 28

- v,

4-[3-(1-Methylethyl)amino]pyrrolidin-1-yl]phenol was prepared by the following
20 Synthetic Scheme and Procedures A-C

15

The

rgani ¢ sol ution was extracted with distilled



formed during the extraction, was renoved by decantation. The CH2Cl 2 phase
was dried over MgSH4 (anhydrous) and evaporated in-vacuo to dryness to
provi de the crude product 3 (16.1g) which was purified by chronmatography
over 15 silica gel using 1% MeOH CH2Cl 2 (v/v) as eluent. The progress of
chromat ography was followed by TLC usijgg 5% MeOH+ CH2Cl 2 (v/v) as el uent.
The pure fractions were conbi ned and éevaporated to dryness in-vacuo to

provi de 11.4g of pure 3. Mol ecul a)sy_{,&@%hi%[érr]H[err]qurr] (M+ 235.7).
.20 STEP B A solution of 3 (5.8g rom Exanpl'e 28A in nethanol (100 nlL)
was treated wth iso-propylamne (50 nL) and the so-forned m xture refl uxed
for 2 days. TLC of the reaction m xture showed the unchanged 3o&tHl |

present; the. reagFhon N xCle-L-00QCHLT | ggrafor 2 pese d The reaction
mxture was 250~ Nitedt t o dryness WUdOrMe rude 4 which
was chr omat ogr aphe 34 on $H.COaCHe! . Bl ution 2% CH2Cl 2 (v/vV)

(containing conc. NH err]OH, 221 per liter of sol ut,i on)gprovided in sone
fractions, pure 4 (4.98g). Ml. Formula: CJerr]Her[r]Ne]derr] (M-
262.2) 5 STEP C A suspension of 4 (6.9g) from | e 28B i MéelTHF (150 ni;
Aldrich Gold Label) was treated with stirring by drjopwHd-addition of 1 M
Li ALH4, (53.2 nL) over 10 mnutes. After stirring dt roomtemqeerature for
10 minutes, the reaction mxture was refluxed for [Yferr] 12 hours. The
so-formed reaction mxture is 10 cooled and THF (250 nlL) was added

foll owed by dropw se addition_of water (25 nL) over 10 m n@es. The

resul ting suspension was renpged by f||trat|on through celiffe to ferm a

filter cake which was washed wu,\'[h washi ngs
wer e evapor at %_I@E_ tofdryf fm@% Me
%4
5
5 PROCEDURES

STEP A o
A mixture of 4-aminophenol 1 (10.9g) and dimethyl itaconate 2
(15.8g) was heated (with stirring) at 180-195°C for 4 hours ‘with continuous
removal of methanol with a Dean Stark apparatus. . The reaction mixture was
10  cooled, dissolved in methanol (~50 ml) and poured into CHoClo (1L).- The
organic solution was extracted with distilled water (~500 ml). An insoluble gum
formed during the extraction, was removed by decantation. The CH2Clx phase
was dried over MgSO4 (anhydrous) and evaporated in-vacuo to dryness to
provide the crude product 3 (16.1g) which was purified by chromatography over
15  silica gel using 1% MeOH-CHzCl2 (v/v) as eluent. The progress of
chromatography was followed by TLC using 5% MeOH-CHaCly (v/v) as eluent.
The pure fractions were combined and evaporated to dryness in-vacuo to |
provide 11.4g of pure 3. Molecular formula: C12H13N04 (M+ 235.7).

20 STEPB

A solution of 3 (5.8g) from Example 28A in methanol (100-mL) was
treated with jso-propylamine (50 mL) and the so-formed mixture refluxed for 2
days. TLC of the reaction mixture showed the Un_cihanged 3 still present; the.
reaction mixture was refluxed for 2 more days. The reaction mixture was

25 evaporated to dryness in vacuo to provide crude 4 which was chromatographed



whi ch was chromat ographed on silica gel. The colum was eluted with 1.5% 15
MeOH CHerr]Cli[err] (v/v) (containing 1.5 nL concentration NH err] OH per
Iiter of solution) foll owed by 2.5% MeOH CH2Cl 2 (containing 2.5 nL
concentration NH err]OH per liter of solution). The fractions containing

t he desired product were conbi ned and3évaporated in-vacuo to dryness to
provi de 4.6g of pure 5. Ml ecul ar Fornmul a: C[err]H[err]N[err]O (M+234, 3) 20
EXAMPLE 29 H Me [err] F 25 (5R-cis)-1-

-[ 4-[ [ 5- ( 2. #nFikgagslo Fion W'ﬂ'@s?f’/aMﬁé}l'b%iqqla(WH(Fon@'mﬂg PRS- INH4OH,

-y: ) et hyl %231& péﬁ?dﬂ ofeliivay irré]‘éméfraleﬁdidw gtlilfelﬂuﬁagylrw{!l gbnam ne A
solution o o] pyrrolidin-1-yl]phenol o

Exanpl e 28 ﬁé%ar% éﬁ‘rmrs %@/ %@Tbnf Aldrich Gold Label) was treated with
sodi um hydride (174 ngs) under argon atnosphere. The m xture was stirred at
50[err] GsfoigT&P @ nutes fol l owed by addition of a solution of the product

ves st rred o 35 cvafpiivy B Sgbnm e ad LI e, o

oureéd into

. EtoAc (500 Mncmﬁelddpajm wvag Hagted,with ﬁhrélnacbmrpnwwa%ddﬂctm W LiAkH4br i ne
(250 nl) t hes®bhil) Aeetidtminstdsit Afedt stidngdat regmoteaipedataysiforu® Minttdsthd and

%?Eﬁr3;2%k?%%@ﬁ“ﬁ%&ﬁﬁ&%”@@ﬁ*@"@?&ﬁ‘é Uty YHE skyotled RERAMdpgrs te)

(cont ai hPng ceoled ayid TARd2H0 ml:)avaswepded Icﬂhwﬁérbﬂ(!f opwise additiom of watasnt .

Fractions ' Cqs ML)iover D enifars! %@@%Dlﬁﬁ@%u‘éﬁéﬁ%n@@%s%moved by filtration
through celite to form a filter cake which was washed with THF. The combined
filtrates and washings were evaporated in-vacuo to dryness to provide crude 5
which was chromatographed on silica gel. The column was. eluted with 1.5%

15 MeOH-CH2Cls (viv) (contaihing 1.5 mL concentration NH4OH per liter of

solution) followed by 2.5% MeOH-CH2Cly (containing 2.5 mL concentration
NH4OH per liter of solution). The fractions containing the desired product were
combined and evaporated in-vacuo to dryness to provide 4.6g of pure 5. |
Molecular Formula: C14H22N20 (M+234.3)

,\_)

20 |
' EXAMPLE 29

25

: A solution of 4-[3-[(1-methylethyl)amino]pyrroli_di'n-1-yl]phenol of
30 Example 28 (1.02g) in dry DMSO (20 mL; Aldrich Gold Label) was treated with
sodium hydride (174 mgs) under argon atmosphere. The mixture was stirred at
50°C for 20 minutes followed by. addition of a solution of the product of Example
15 (1.95g) in dry DMSO (20 mL). The so-formed reaction mixture was stirred at



and evaporated in-vacuo to

dryne provide pure title conpound (1.6g).
Mol ecul ar Formula Cerr]H err] F| e
[4-T[5

/ rr rr]derr] (Mt511.6) 10 EXAMPLE 30 H

Me [err] 15 (5R-cis)-N[1- -(2,4-Difluorophenyl)tetrahyd ro-5-[( 1

H1,2,4-triazol-1 . o '

-yl)methyl ] - 3-furanyl ] met hoxy] phenyl ] 3-pyrrolidinyl]methyl]-N-(1 - o

met hyl et hyl )acet am de 20 A sol ution 0T3 t he product from Exanple 29 (554 np)

‘i n met hanol (5 nLC%A’QWas treated with acetic anhﬁgi de_ (under _argon). The

reaction m BORECRE 9Qtmipptas, seoled andtravied ite E20AG £9Q g Thetargariae

((:gl 2{ |) deA]£ Sphake wassvashibelwitio Watorg800 ynlvyedriel brirked(280) mi thel &ty Na¢eatate] CO err |
). t "N . u '

Separ ai ed ang"TREYaLHS? Fséﬁé%%&s?%ﬁ%%%ﬂ‘#ﬁ%%% 2

phase was t h@RreNide gruseditiecoperund Qg which waschromategrerted Qvensilier t o

dL ynesstO Rred using wawllclq@l-léd:tzl(eom_anwgldnl( obBongtratédh NvigOd peaphy of

t he crude pr, | : ni ng

1 nL of conggﬂ#@m g%%Hﬂ'r rF? %&ér&@%’qgé (%%/p%r%&n%gé{ple)ﬁhéﬁ&ff&mﬁﬂow des

in some fra@ddaporated In-yacuo WGG%“’(B@U'WWGM'P&W%U 1R)a

Clerr]H err] F[ err] N[ eMollédutar Formuiédt ©23H8gF2N5OSMEIMRBRATI VE EXAMPLE 31 The

in vivo oral antifungal activity of the conpounds of Exanple 23-26 were -

conpared to-those of itraconazole, fluconazole and saperconazole in an

Asper gi 1Pus BEXAMBLE30 i nfecti on nodel in nmice. The procedure of

| . © Me
\\‘\ N—<
o N, ' Me
COCH3

N
156
rahydro-5-{(1H-1.2.4-triaz
- =yDImethyl]-3-furanvllm xviphenylil-3-pvrrolidinyllmethyl}-N-(1-
' m I | mi
20 '

A solution of the product from Example-29 (554 mg) in methanol (5

mL) was treated with acetic anhydride (under argon). The reaction mixture was
stirred at room temperature overnight; methylene chloride (50 mL) was added
followed by water (50 mL) and 10% NazxCOg3 (5 mL). After stirring for ~5 '

25 minutes, the aqueous layer was separated and the CHgClg layer was washed
with water (50 mL). The CH2Clp phase was then dried over anhydrous MgSO4
‘and evaporated in-vacuo to dryness to provide the crude titie compound (550
mgs). Chromatography of the crude product over silica gel using 1% MeOH:
CH2Cl2 (containing 1 mL of concentrated NH4O0H per 1L of solution as eluant)

30 . provides in some fractions, pure title compound (340 mg); Molecular Formula
CagH37F2N503; (M+553.6). | |



5 David Loebenberg et al. entitled "Sch 42427, The Active Enantioner of

Anti fungal agent Sch 39304: In Vitro and In Vivo Activity" Antim crobi al
Agents and Chenot herapy (1992), 36 498-501 was used. The Aspergillus flavus
pul nonary nodel was run in the follow ng manner Male, CF-1 mce weighing 20 - .
grans were conprom sed with cortisone qﬁgtate (100 ngy/ kg), adm nistered 10
subcut aneously, once daily for 3 days. In addition, to prevent bacterial

di sease, tetracycline HCL (300 ng/1l) was added to the drinking water and

gi ven ad | i bCOMPARATHAY EXAMPICERERr oM sing, nice were infected in an
o ?‘éhc’ByCEZ‘”‘“er ohLR o178 bl 2shgal SERYy B ERmAR S SPRRRBBR. |,

- tubul ar side %ﬁ%wewa@mareé%@éh@sq at Wapﬁ@amlgsﬂucoeaé% eAngbsaperrerazeley r ex
tube of 14 cimareAgbérgilkeTlimbaasdnteetion medel apaiice1 0 The prosedure of | ask. The

opor ol ati néh?&f’iﬂ%b\@?ﬁi@oﬁa@g”m&ﬁ&%‘?ﬁm%‘E‘“’gf'{aﬂ?%?f oot oom
t enper at ur e. Anfiieingalagant Seb SQ%RM%M#}@%{'M%"@PW? Agprsigh '
whi ch passedaad Ghepsothev2py 3t 992)) 86 498-291 washieed. (T Aspdraillas $@Bvas syri nge.

thetr mar eo. BofibraRy AREB Wasi i i3 W€ il AianRdp e, R ik Np@Reo ¢ 1
Cotton pl ugs2wgr@n§we|qagmr9@¢ses£wmeomﬁ@n%a§etaﬁ@(H&Q G’gﬂfﬂinﬁdfﬂ‘i'"mt&f%’ By
punpi ng fhe §@oéﬂtar$éb’dle©and@ﬁy f6¥ 3 das InCdidditibr) 16 préviit bableriabdidBase,

bne i nut o. - R AIneEAGh g HED @’ﬁ%%d‘aéﬁﬁii'fﬁ LAk B Sy

sacrificed aliRitunan§n daydef sampremisingnijee wease lnf@ﬂeduntanrlahalgtmt er m ne t he
nunber of ' i nbrdmBer #Ritdedcrisddby Pigjt RAERRBAB iR 4960 R moafiedbyas. W t h

005E e L hafiberl 4 oy zﬁtyﬂiv?%*epaté%? SltEs i F?aﬂﬁ?“l‘ ter),
10: 90 3015 v/ exteaclctretOdae flask.okFagh gigesarmisa pyepdubrief t4 comiengih, ¢enstrictedof
formula Ila {cEéarﬁnh @paﬁmgaﬁ\ﬂdé khéhask( Eww%mrﬁ&tmeﬂ@sméecaaéreuwﬂfal ly in
e psper ol | i Selh R5L mBRRE ob el b SRSRANHE Sinui8BPACRRRACKTCR
- 241 33 was grown for 13 days at room temp_erature. The top of the flask was
closed with a #10 stopper through which passed a glass tube attached by
20 rubber tubing to a 60 mL syringe. Mice were placed in each of the side arms
and pushed.to the bottoms so that their nares extended beyénd the open end of
the tube and over the agar. Cotton plugs were then inserted behind the mice to
hold them in place. By pumping the 60 mL syringe twice, air was forced over
the culture and produced a cloud of spores. Mice were exposed to the spore
25  cloud for one minute. Within 15-30 minutes after exposdre, a number of mice
were sacrificed and lung tissue samples homdgenized for culture to determine
the number of inhaled conidia. Oral treatment began 24 h post-infection with
doses of 5 to 250 mg of drug/kg in ethanol; vehicle (115 m! of Emulphor EL-
. 719P, GAF, Wayne, NJ; and 5 ml of 20% wiv lactic acid per liter of water), 10:90
30 v/v, once daily for 4 days.
The compounds of this invention of formula Ila (Example 23) and
II (b) (Example 24) were more active orally in the Aspergillus pulmonary model
than itraconazole, saperconazole and fluconazole. The results are graphically
displayed in Figure 1 for 100 mg of drug per kg of body weight of compromlsed
35 mice infected by lnhalatlon of Asperqillus flavus spores. -




- MCE 5

di splayed in Figure 1 for 100 ng of drug per kg of body weight of

conpr om sed 35 m ce infected by inhalation of Aspergillus flavus spor.es.
37 TABLE | I N VIVO ORAL ANTI FUNGAL ACTI VI TY ASPERG LLUS LUNG | NFECTI ON I N
ANl MALS TREATED EI THER ONCE OR3TI MESA DAY FOR4
DAYS RESULTS 18 DAYS PGST | NFECTI ON %ANLMALS CFU- GEO MEAN COVPOUNDS

DOSE( ng/ kg %BSURVI VAL NEJ err] SURVI VORS[ err] - Exanpl e 26 -
100 : 20 - 0 ri - 66 0
0 - - 33 TABES 0 - - .
33 [ 3RX/ DAY] 0 | 1 10 |
0 ND - %sp ECTION INMICE - 83
%D ExahpPe (2)3 100 o ut’ HER 1 8%0( For mul a
a) o ee | 10 QB3 TIMES ADAY FOR 4 S 33
10 0 ND - 33Rp ' p .
1. 08 Exanple 24 100 S"g DAYEPOST INFE TI. (Formul a
I1b) - 66 .50 U %A8MALS  CFU-GESTIEAN |
0 O COMPOUNDS - DOSE(mgkg)  %SURVIVAL  NeG2  OF SURVIVORSP
 Example 26 100 .20 0 NDc
- 66 - 0 0 -
- 33 0 0 . -
- 33 [3BRX/DAY] 0 0 -
Example 25 100 10 0 ND
- 66 0 0 -
- 33 0 0. -
- 33 [3RX/DAY] 20 10 ND
Example 23 100 70 10 1.85
(Formula Ila) - 66 10 0 ND .
- 33 10 0 ND
- 33 [3RX/DAY] 60 10 1.08
Example 24 100 100 20 1.95
(Formula IIb) - 66 S50 - 0 2.25 .
- 33 0 0 -
- 33 [3RX/DAY] 40 0 2.4
ltraconazole 100 ' 20 0 ND
- 66. 0 0 -
- 33 _ 0 0 -
- 33 [3RX/DAY] 10 0 ND
Fluconazole 100 10 0 ND
Saperconazole 100 0 0 -
10

15.

a - <10 colonies

b- CFU-Geo mean of survivors - Geometric mean of the Iogarithm of the Colony Forming Units
remaining in the lung of the mice _

¢ - Not done



- 33 [ 3RX/ DAY] 40 0 2.4 ltraconazol e 100

20 0 . ND - 66 0 0 :
33 0 0 - - 33 [ 3RX/ DAY]
10 . 0 ND Fl uconazol e 100 10 0
ND. Saper conazol e 100 38 0 10 a - <10 col oni es b-
CFU- Geo nean of survivors - Geonetric nean of the logarithmof the Col ony
Form ng Units remaining |nthelung of the mce c - Not done 15. 38

EXAMPLE 32 (EXAMRLESZ 1 -[4-[[2-(2,4-Difluorophe nyl)-2-[(1
H 1,2 4-triazol-1 -yl- (zmmbc}nsat[me{ww o-Difiarophgnyi @1l tiddy Rodrdninaol-14yk 1

e et o D BEABERPA R AnBEABRIRNCE i S A ShE e

PCT/ U /

enant ?g?re?ggpfﬁ?aéﬁ‘ﬁ 'W\é?‘éo@@%‘f%lﬂ"thdﬁxaz'?ﬂ geiﬁé jcfcyg,fq@/é?;)af‘ a(er) and S(+)

enant  oress 5039, 6Fas Wefldisityie R-¢) aﬁd;s(epamamommm@eohwarecms 6l (5x50
r epar

0 P USRI BCESE S W indutd iy v bl

enant i omer oPreparativiBlEdona EhisaleeldS¥r0 \‘/Qa@l prgpa %?&058?“ \%%Péﬂt?‘} in a

mouse Candi dwwﬂceso icara) nexdele: Bﬂ'fafnol rehutionnwas: domel with7048Q to $0:50pocedur e of

described heng }(ﬁﬁg %@’aﬁcﬂ @h‘érﬁ( foun fo*?@é?&fli'ﬁe &)rﬁﬁbuﬁd‘éf‘Ek&'ﬁBfe sd WasR(-)

enant i omar oih
more active orally in a mouse andlgjig mfectlon mode! performed in

accordance with the procedure of described hereinbelow in Example 33 than
the S-(+) enantiomer. The R(-) enantiomer of this Example was found inactive
in the in vivo oral mouse Aspergillus lung infection described in Example 31.

15 COMPARATIVE EXAMPLE 33
The compounds of Examples 23- 26 and itraconazole, fluconazole,
and saperconazole were tested for in_vivo oral antifungal activity in a Candida
systemic model using CF1 male mice , average weight 20 g, Harlan Sprague
Dawley, Inc., Indianapolis, Ind. infected by 1V injection into the tail vein of C.

20 albicans C-43 (5 million CFUs). The drugs were dissolved in polyethylene
glycol-200 (PEG-200) and tested by orally administering 50, 25 and 10 mpk of
each drug 4 hours post infection and once daily for 3 more days. Oral efficacy
was measured after four (4) days by percent survival and by the number of
organisms remaining in the kidneys i.e., the Colony Forming Units (CFUs). The

25 mice were sacrificed and the kidneys of individual mice were homogenized in
sterile saline, diluted and spread onto Mycosel agar. Colony counts were
determined after 48 hours at 37°C. For calculation of geometnc means, mice
that died during the experiment were considered to have 109 CFUs/kidneys
(based on numerous previous experiments). The preferred compounds of this

30 invention of Example 23 (formula II a) and Example 24 (IIb) were more active
orally in this model than itraconazole at doses of 50, 25 and 10 mpk in (each
dissolved in PEG-200). The results are summarized in Table II




inthe in'vivo oral nouse Aspergillus lung infection described in Exanple
31. 15 COVPARATI VE EXAMPLE 33 The conpounds of Exanples 23-26 and
itraconazol e, fluconazole, and saperconazole were tested for in vivo oral
antifungal activity in a Candida system c nodel using CFl1 nale m ce ,
average wei ght 20 g, Harlan Sprague Da3®ey, Inc., Indianapolis, Ind.
infected by IVinjection into the tail vein of C. 20 al.bicans CG43 (5
mllion CFUs). The drugs were dissolved in polyethylene glycol-200
(PEG 200) and tested by orally adnini $ABEEAY 50, 25 and 10 npk of each drug
o fi

4 hours post infecti on and once da|I for 3 nor e days.
nmeasur ed aft ¢ Mlv . /ITYLAGA .

or gani sns renai ni ng in the k| dneys i nits (CFUs)
The 25 5mice were sSEdiMicedategiagd wWip U d : ‘ ~ i ce were
honogeni zed in sterile sallne dlluted ands ea oto4 CP58 r. Col ony
counts were determ ned after 48 hours at 37[¢€ - of

geonetric ﬁ@%m ce that died during the experinent were considered to
have 10[err] |dneys d on us dar The
preferred co%%@gggg—of thi@ mv%@o %%w WI a) and

Exanple 24 (Ll1b mor > e oral inthis no t hanyidq4 aconazol e at
doses of SOé"ﬂ‘)'%'\é\? 0 np Eﬁ??gach dlédol ved i n PEGQH200). ')

fm results are
sunmmari zed in Table |1 39 TABLE || ?il VI VO ORAL AN§TI FUNGALQGACTI Vi TY
AGAI NST SYS‘IS'I:E)‘ I Di ééﬁ% CF1 Mce Infectedgmgh C
al bi cans 4 P&esul ts ay 4 post-infgectionp.gmti f ungal
Conmpound Veh| cI e MPK (PO %{‘Wrw val CFUQ) (G [ erad
Example 23 PEG-200 50 5.62
' (Oa) 25 80 _ 5.90
10 50 6.78
1 10 8.57
Example 24 PEG-200 50 100 4.99
(II b) - 25 100 5.14
: 10 : 40 7.42
1 30 '7.88
itraconazole PEG-200 50 60 6.68
25 ‘0 9.00
. 10 0 9.00
Fluconazole ETOH/Mon 10 90 5.68
1 70 6.58
Saperconazole PEG-200 50 20 8.20
None ETOH/Mon - 0 9.00
" " PEG-200 - 0 9.00
" - .- 0 - 9.00

Footnotes

Treatment: 1 aday x 4 days
10 Vehicles: PEG-200-polyethylene glycol 200
' ETOH/Mon - 10% ethanol/90% vehicle (See Comparative
Example 31)
1. CFUs (GM-) - The geometric mean of the logarithims of the Colony Forming
Units remaining in the kidneys of the mice.

15
- COMPARATIVE EXAMPLE 34

The procedure' of Example 31 was used to compare the in vivo
oral antifungal activity of (i)_-SR/S-(cis)-4-[4-[4-[4-[[5—(2,4-difluorophenyl)—5—(1ﬂ-
20 1,2,4-triazol-1-ylmethyl) tetrahydrofuran-3-yljmethoxy-phenyl-1-
piperazinyl]phenyl]-2,4-dihydro-2[(R/S)-(1 -methylpropyl)}-3H-1,2,4-triazol-3-one




Exanpl e 26 PEG 200 - 50 20 7.84 25 0

9.00 10 . 0 9.00 Exanple 25 PEG 200 50
0° 9.00 25 0 19.00 10 0 9.00 Exanpl e
23 PEG 200 50 90 5.62 (I a) :
25 80 5.90 10 50 6.78 1 10
8.57 Exanple 24 PEG 200 50 40 100 4.99 (11 b)
25 100 51410 , 40 421 30
7.88 |traconwibl -2R/Sgg@;)ZW-[[2-(2%(11fluorophenyl)-2-(ég!-15.4-%!8()195%-@@91?1)/')
0 9. 00 ferahydro-4-furanyljmeéthoxylphen@-4H1croethyiathy)piperaanenfExample1l 0
e > gésf% USP 5,039.676 ifitan Asperfilfa8 p%?rﬁéﬁ@@ﬂﬁfb@ii@;a RSt aSchibed n50
; xagble 31. A5 Shawg I Tebleyllhdhe-coppeyad ot Exaiple 68 ofugateht =)

days.10 8/ehb@395676 WaSikifivedh yras apinealengdeicol 200 ETOH Mon - 10%
et hanol / 90% vehi cl e (See Conparative Exanple 31) 1. CFUs (GW) - The
geonetric nean of the | ogarithins of t_IhAeBLCé)thy For m ng

IN VIVO ORALL ACTIVITY AGAINST AN ASPERGILLUS FLAVUS
: PLUMONARY INFECTION IN MICE :

10 '
Dose Percent Survival

Compound? ma/kg - _After 11 Days
1. (ﬁ-SR/S-(cis)-4—[4-[4-[4-[[5-(2,4'-difluorophényl)- 200 50.0
5-(1H-1,2,4-triazol-1-ylmethyl)tetrahydrofuran-3- 100 41.7
yllmethoxyphenyl-1-piperazinyl]phenyl]-2,4- 50 16.7
dihydro-2[(RS)-(1-methylpropyl)]-3H-1,2,4-triazol-3-
one3 '
2. (+)-R/S-cis _ - 200 0
Compound of ' ' 100 0
Example 68 of W 89/04824 and USP 5,039,676 50 0

1 OD for 4 Days .
2 Compounds dissolved in PEG-200 were administered (PO) for 4 days to CF-
1 mice infected with Aspergillus flavus.

15 3 The (+)-5R/S(cis)5-(2,4,-difluorophenyl)tetrahydro-5-[1H-1,2,4-triazol-1-
yl)methyl]-3-furanmethanol prepared in accordance with the procedure of
-Example 68(c) of USP 5,039,676 was converted into the (+)-(5R/S)-cis
tosylate by standard conditions (tosy! chloride and pyridine) followed by

' chromatography as described in Example 15. - '

20 :

o
ovavas
- {¥)-HO -N N- NS
' _ \—-/ i —_— N CHa

(prepared in accordance with the procedure of J. Heeres gt al. J. Med Chem
. (1984), 27, 894-900) in the presence of NaH in dry DMSO at 50°C for 30 min.

- 25 The reaction mixture was stirred at 80°-90°C for 1 hr and poured into CH2Cl2
and EtOAc and brine. The organic layers were separated, washed with water
and brine and dried over MgSOg4. The solvent was evaported to give a crude
product which was purified by silica gel chromatograph to give (+) 5RS (cis)-4-

[4-[4-[4-[[5-(2.4-difluorophenyl)-5-(1H-1,2,4-triazol-1-ylmethyl) tetrahydrofuran-



Units remaining in the kidneys of the mce. 15 COVPARATI VE EXAMPLE 34 The
procedure of Exanple 31 was used to conpare the in vivo oral antifungal
activity of ([err])-5R/S-(cis)-4-[4-[4-[4-[[5-(2,4-difluorophenyl)-5-(1H .
20 1,2,4-triazol - 1 yI met hyl ) tetrahydrofuran-3-yl]nmethoxy-phenyl - 1-

pi perazi nyl ] phenyl ].- 2, 4-di hydro- 2[ (R/ 821 (1 _

- et hyl propyl )] - 3H—124tr|azol 3-one 40 with
([err])-2RIS-(cis)-1-[4-[[2-(2,4-difl uorof henyl% (1H1,2,4-triazol- 1
-yl met hyl ) Geylimethaxyiphenyil-Arnjpgrieainyt:a:3o¥ B (BS()ﬂJ rfaewm@wn)%ﬂ-per azi ne
of Exanpl e G8 aftrikkbl-FoRe9, 676 in an Aspergillus pul nonary infection nodel
described in Exarrpl e 31. As shown in Table Ill, the conmpound of Exanple 68
of US Patent 5 5,039,676 was inactive in this animl nodel. TABLE Ill IN
VI VO ORAL[ elGOMBARAKIYE EXAMREE 36 ASPERG LLUS FLAVUS PLUMONARY | NFECTI ON
IN M CE g0 Dose Percent  Survival Conpound[err] ng/ kg

50,015 (1141, 2,111 ad P HORHER FSTPBRRT AT MG 0t 7

yl ] met hoxyphenyl -1 - pi perazi nyl ] phenyl]-2, 4- 16.7 :

di hydro-2[ (RS)- (1 -nethyl propyl)]- 3H1'ABQE4vt ri azol -3- one3 2. ()-R/'S-cis

200 AL VITY (m AN ASPERGIL 0
10 _ INFECTION IN Mi

PERCENT SURVIVAL AFTER 5 DAYS (5D) AND 10 DAYS (10D)

Dose (mg/ka)!: . 50 100- 200
Compound 1 of Table III of 5D 10D 5D 10D 5D 10D
Examples 342 '

| : 42 17 50 42 50 50
Saperconazole 0 0 50 33 25 O

ltraconazole 8 0 17 0 25 1‘7
PEG-200 8 0

1 Compounds dissolved in PEG-200 were administered daily for 4 days to CF-
15 1 mice infected with Aspergillus flavus spores.

2 Prepared as described in Example 34, footnote 3

COMPARATIVE EXAMPLE 36
The compounds of Examples 23-24 and itraconazole, fluconazole,

20 were tested for in vivo oral antifungal anctivity in a Candida systemic model
using normal and compromised CF1 mice infected with C. albicans C-65 (5
million CFUs). The procedure of Example 33 was followed. The drugs were
-dissolved in polyethylene glycol-200 ("PEG-200) at room temperature and
tested by orally administering 100, 50, 25, 10 and 1 mpk of each drug. Oral

25 efficacy was measured by percent survival and by the number of organisms
remaining in the kidneys (CFUs) after four days. The preferred compounds of
this invention of Example 23 (formula IIa) and Example 24 (IIb) were more
active orally in this model than itraconazole at doses of 50 and 25 mpk; each
drug was dissolved in PEG-200. The pharmaceutical composition of the

30 preferred compound of formula IIb of Eample 24 in hydroxypropyl' beta
cyclodextrin ("HPBCD") having 7.4 hydroxypropyl groups per HPBCD (obtained
from Pharmatec, Inc., Alachua, FL 32615) was prepared by admixing the



Exa{rrpl e 68 of W89/04824 and USP 5, 039, 676 50 ' 01 OD for 4 Days
2 Conpounds di ssol ved in PEG 200 were adnministered (PO for 4 days to Cr 1
nice infected with Aspergillus flavus. 15 3 The

()-5R/ S(cis)5-(2,4,-difluorophenyl)tetrahydro-5-[1 H 1,2,4-triazol-1 -
yl ) met hyl ] - 3- f ur annet hanol prepared ig accordance wth the procedure of
Exanpl e 68(c) of USP 5,039,676 was co gerted into the ()-(5R/S)-cis

tosylate b t andar.d diti t | .chlarid IO f db |
chr omat ogr gpéepafge'?%@ég%]%ﬁ&'f ?’5?&"5&%%@ i’g.“(’l'g'lba ?g%]fw,? %%@B{é&géf #‘Ebég)\é\@r da%ce
wi th the progefiPECH par. 10Hendr Spusified water). Gemtiethenting 984)used 0 fggmagoo) ihn
H‘it presenc egl@%rr %Ygtg{ide{{[] ﬁér%h@?(j@f?g%& gé%,grzr th§ df a Was Blided ®5%6 mLTbia A6ACt | ON
CH err]Cl[er Y"{V solution %ﬁpéﬁé tfrqrr?@.ua e sgé)rg%#agé d vgégej?@&év\”b{raghé e%%gartigp ed,
washed wig h with emixiagd Tivei prarmadeuti¢ad dompesitivg sditracphezele|angthewas evaport ed

tgf’vgi \(/i) A gPFISr,rﬁé@é RO ideBeNbsd abdvd Wasl phaparéd agdolisis. CRrapyRsriegr aph t o

N j i o o .
[4-[4-[4-[] 59'3’%&)-19i"?lk)06?%ﬁﬂ@ﬁgﬁd)"-‘"§l P-PE L of goncenttaied HICI of 402-458G with
t et r ahydr of ustirring. Itracbnazele] (@ dowas plided theretd and stirring was continued until

CONPARAT) VE B@ﬁég%&%‘-“ T e A oM
TABLE VIO Witk SRAOhEEA0 Y %ﬁ?&ﬁ:@) Nk SRS et o & R VONARY

solution. The pH was adjusted to a value of 1.9-2.1 with 10N NaOH and

sufficient purified water added (with mixing) to a final volume of 100 mL. For -

dilutions, sterile water was added to the itraconazole - HPBCD. The

pharmaceutical composition of the compound of formula IIb and HPBCD was

15 more active orally in the Candida systemic model in normal mice at 1 mpk and
in compromised mice at 10 mpk than the pharmaceutical composition of
itraconazole and HPBCD. The results are summatrized in Table V.

- TABLE V
20 = IN-VIVO ORAL ANTIFUNGAL ACTIVITY AGAINST A SYSTEMIC CANDIDIA
ALBICANS C65 (5 MILLION CFUs) INFECTION IN NORMAL AND
COMPROMISED CF-1 MICE.

Results (day 4 post-infection)

Normal Mice! 600 Rads Mice?
Compound  Vehicle MPK % S8 CEFUs %S CFUs
| (PO} (GM)# (GM)
Example 23 PEG-200 100 NDS ND. 50 6.43
50 90 4.69 30 7.33
25 60 5.74 20 8.65
10 30 7.12 0 9.00
- 1 0 9.00 ND ND
Example 24 PEG-200 100 ND ND 80 6.28
_ 50 100 4.44 30 7.58
25 90 = 467 20 8.27
10 40 7.48 0 9.00
: . 1 30 7.73 ND ND
Example 24 Beta-CD 10 100 4.94 30 7.88
1 70 5.97 ND ND
ltraconazole PEG-200 100 ND ND 20 8.45
50 60 5.98 0 9.00
25 50 6.93 0 9.00

10 - 30 7.64 0 9.00



10 | NFECTI ON I N M CE PERCENT SURVI VAL AFTER 5

- DAYS (5D) AND 10 DAYS (10D) Dose (ng/kg)[err]: 50
160 200 Conpound 1 of Table Il of 5D 10D 5D 10D 5D 10D
Exanpl es 342 42 17 50 42 50 50 Saperconazol e 0
0 50 33 25 0 Itraconazole - 8 o .17 0
25 17 PEG 200 8 43 1 Conpounds dissolved in PEG 200

wer e adm ni ed daily for 4 days to Ly ce i i 120
Aspergil | us'sc;ﬁati/us spores. 2 Prepared gs&oﬁrﬂelg(l:r% in E%%&gmoot not e-
3 COMPARAT! \GofKAWREE 3§ ehige CONPMRIIS of SBxanpl EFUA3- 2468nd | t GRBDazol e,
fluconazole, 20 were tested for [POyivo oral aniGimhgal anctivi(@GM)in a
Candi da system ¢ nodel using normalf andoconproni s®eD CF1 Mbce infa@ed wth
C. al bi cans I€a66ndpleni BetapGDEAUs) . 29he poOcedur e &fi9Exar§l e 33 V98
foll owed. The drugs were di ssol vedi®n p0l yet hyl er20gl ycd0 200 ("®REG 200) at
room t enper dtlucenaaude t eBEGe2MY or aby adil ni steri Ngp 100,560, 25,6.90 and 1
npk of each drug. Oal 25 efficacyOwas8feasured BB5perc2ht sur\v8.04l and by
t he nunber of organi sns renmmining iln t h&0ki dneys §.8FUs) MPter f oD days.
The preferred conpoundsPBEG-200 s inventi @@ of Exar&gé 23 Qfornmul 8.00a) and
Exanpl e 24 (11b)-were rBata-Gl3%i ve oral I P in this $B8el than itra¥BRazol e at
doses of 50 and 25 npk;BetaedBHdrug was di2fsol ved ih4BEG 0. The 9.00
phar maceuti cal cenposition-of the 30 pPeferred DdAPoundd of fornHuOB I1b of
Eanpl e 24 in hydroxypr beatmbet Hday xl4odryst rin (" H¥Penol &g having 7.4
hydr oxypropyl groups p¥ehigiser r] CD REBt280nepiyatoyiere giyeal 880 1 nc., Al achua,
FL 32615) was prepared by adm xi ng Bete-CD: hydroyproply-Beta-cyclodextrin’
having 7.42 HP groups per HPBCD )
1 "‘CF-1 mice white, male, average weight 20 g,
Harlan, Sprague Dawley, Inc. Indianapolis,
Ind.
2 CF-1 mice compromised with 600 Rads of
gamma irradiation.
3. %S is Percent Survival.
. 4 CFUs (GM)-Geometric mean of the
logarithims of the Colony Forming Units in the
Kidneys of the mice determined as described
in Example 33. :
- 5. ND - Not Done.
6. Hydroxylpropyl-B-cyclodextrin vehicle used
for pharmaceutical composition of the _
compound of Example 24 reported in Table
v, _ _
7. Hydroxypropyl-B-cyclodextrin vehicle used
for the pharmaceutical composition of
itraconazole reported in Table V.

EXAMPLE: 37

Combine 2g of the product of Example 11 and 5g of porcine pancreatic lipase
(Sigma Chemical Co., L3126) in 100 mL of EtOAc. Stir the mixture at ambient
temperature for 24 hrs, and filter the mixture. Evaporate the solvent and
chromatograph the residue on silica gel, eluting with 9:1 EtOAc-acetone to give
10 1.1g of the title compound: PMR(CDCl3) 6 7.94 (s, 1), 7.80 (s, 1), 7.48 (m, 1)',
"6.78 (m, 2),4.72 (d, 1), 4.3 (d, 1), 4.12 (m, 2), 3.39 (m, 2), 2.2-1.8 (m, 6)'.



42 "appropriate amount of the conmpound Ila with a 40% (w v) sol ution of
HP[err]CD (4 g of HP[err]CD per 10 nL of purified water). Gentle heating
was used to forma clear solution. For the 10 npk dose, 12 ng of Ila was
added to 6 nmL of a 40% w v solution of HP[err]CD. For dilutions, sterile
wat er., was added to the solution 5 wth m xing. The pharnmaceuti cal
conposition of itraconazole and the -Pharmatec HP[err] CD descri bed above was
prepared as follows. Propylene glycol 4410 nL) was adnmixed with-0.95 nL of
concentrated HCl at 40[err]-45[err]Cwith stirring. lItraconazole (2.5 Q)
was added t hgxamMPeeERBStirring was continued until honogeneous. The m xture

so formed was cool ed -t(?Fﬁghﬁﬁ'r(gfé'ﬁﬁ'??%ﬁ”&‘@%ﬂzmwﬁﬁanww'ﬁeﬁ?““tiOn

of 60 g of HP[err]CD in : to forma clear "sol ution.
The pH was a8jldEr@R.ddriazldiyii-l.4rreptanedial-1;acetate-on NaoH and suffi ci ent
purifiedsvater added (with mixing) to a final volune of 100 niL. For

diluti , Steril t ' k P :
phar moeut i cal. compasi PISaNg T4 e glodild of ExRIPSPIEa0 MELECHEOR: 85 s
1 5 nore acbifk ofdiydjopyian gadEa QP Yré’i}%‘PHh?'éo'Hﬁﬂ%lsu‘fWaﬁ%’r% 's{‘ﬁ %‘@] at 1
an and i n - cesrtionifects his; eWash 16e splutiom aithtwatep iy thecelganiclryeooyrysi ti on
of itraconaz K T y ' | V. TABLE V 20
| N- VI VO G?AL%W%&&ESE:@Q&P@E %@é%&ﬁ@;ﬁf Y Eé*a%@?'é mtrI%FéAmAL BI, CANS CB5
(5 M LLItN mm@mamgmhmremdm"wlc@?nﬁﬁd(ﬂwsgd IAC-RFLRNC IR IING o
(day 4 post - igidg6t thertitieNsunigdund. ce[ er r ] 600 Rads M ce[err] Conpound
Vehi cl e I\/P'gMRO/?(%gg '5l8.03 and 8,01 (ZX'$51), 783%s, 1), 7.5 ((REYS, €.8Gh, 2), 4.41

6 80 ogd, 1), 455—413@%%%12 g(mz%ggégé (m, %9.63-11 f(\'n[w)5 1)2.3-1.4 (m, 19)

15 EXAMPLE: 39
[2S,4R]-4-(2,4-Difluorophenyl)-2-[(2-tetrahydropyranyl)oxymethyl}-
5-[1H-(1,2,4-triazol-1-yl]-1,4-pentanediol '

Combine 0;99' of the product of Example 38, 60 mL of THF, and 20 mL of IN
20 aqueous KOH. Stir the mixture for 18 hrs, pour it into Et20, and dry the organic
layer over anhydrous MgSO,. Filter the mixture, evaporate the filtrate, and
chromatograph the residue on silica gel. Elute with 95:5 EtOAc-acetone to give
0.5g of the titie compound: PMR (CDClg) §8.12 and'8.10 (2 X s, 1), 7.89 9s, 1)
7.55 (m, 1), 6.8 (m, 2), 4.54 (s, 2), 4.43 (m, 1), 8.7 (m, 2), 3.5 (m, 3), 3.15 (m, 1),
25 2.4 (m,1),1.9-1.4(m, 8).

EXAMPLE: 40 _ _ :
[2R,4R]-4-(2,4-Difluorophenyl)-2-[(2-tetrahydropyranyl) oxymethyl}-

5-[1H-(1,2,4-triazol-1-yl}-1,4-pentanediol, 1-[{(4-methylphenyl) sulfonate

30 ' :

Dissolve 0.5g of the product of Example 39 in 20 mL of THF. Add 0.05g of N,N-

dimethylamino pyridine, 0.3 mL of Et3N, and then 0.26g of {(4-methyl-

phenyl)sulfonyl] chloride. Stir the mixture at ambient temperature for 18 hrs,

and then filter the mixture. Evaporate the solution and chromatograph the

35 residue on silica gel. Elute with 95:5 EtOAc-acetone to give 0.55g of the title
compound (which was used in the following step without further purification or
characterization).



257 60 5.74 20 8.65:10 30 7.12 0 9. 00

1 0 9. 00 ND ND Exanple 24 PEG 200 100
ND

ND 80 . 6. 28 50 100 4. 44 30 7.58 25 90

4. 67 _20 8.27 10 40 ’ 7.48 0 9.00 1 30

7.73 ND_© ND Exanple 24 .Beta- - 10. 100 . 4.94 30
7.88 1 70 5.97 ND ND | traconazol e PEG 200 100 ND
ND - 20 8.45 50 60 5.98 O 9 00 25

6. 93 0 EXAMRYEyd110 30 7.64

gf)(ra;nral MC'c:e[ err] (-)-(5BBisRSAR, mfda{womer@@nﬁrﬂdhw 2, 4 V@’ﬁoé: F‘X')m%

900 ] ND Usteﬂ%@/drﬁ% -furanmethanol (GM[err] 1 0

traconazol e Beta-CD-H 25 100 6. 19 60

7.98 10 0 9. 00 30 8.11 Fl uconazol e ZfOH_| 25
g([)) 50 Dissolve 6.55§ afdhe pragiyict of Example 0 in 2026‘ of THF agdyy 4
900 . 5@@%80 &%\@fs % NaH'}RdDeE&RWmI Stir the mix@ire at ambient8. 14 0

temperature for 1 hr, and then pour it into water. EQtQact thd mixture withEtBAc,
dry the extract over anhydrous MgSOs4, filter the mixture, and evaporate the '
filtrate.

10 )
Dissolve the residue in 20 mL of MeOH, add 100 mg of (4-

methylphenyl)-sulfonic acid, and stir the solution at ambient temperature for 18
hrs. Add 1 mL of NH,OH, concentrate the solution, and partition to residue with
EtOAc-H,0. Dry the organic solvent over anhydrous MgSO.,, filter the mixture,

15 and evaporate the filtrate. Chromatograph the residue on silica gel. Elute with
82 EtOAc-acetone to give 0.5g of the title compound: PMR (CDCl3) d 8.11 (s, 1),
7.81 (s, 1), 7.35 (m, 1), 6.81 (m, 2), 4.57 (q. 2), 4.04 (t, 1),3.72(m, 1); 34(m 2),
2.55-2.25 (m, 2), 2.05-1.90 (m, 1).

20 To verify the stereochemistry, react the titie compound with [(4-methylpheny!)-
sulfonyl chlotide and pyridine following standard procedure to give a product
identical in all respects to the product of Example 15.

EXAMPLE: 42

25

| . ' o} :
Preparation of H300—©— N N—O—— N)L N—R' |
\__/ \=n

v



Beta-CH err] - 20 8. 48 0 9.00 -- - . 0

9. 00 0 9.00 Treatnent 1/day x 4 days ND: not done Vehicl es
PEG 200: pol yet hyl ene gl ycol 200 Beta-CD: hydroyproply-Beta-cycl odextrin
having 7.42 HP groups per HP[err]CD 1 CF-1 mice white, nale, average wei ght
20 g, Harlan, Sprague Dawl ey, Inc. Indganapolis, Ind. 2 CF1 mce

conprom sed with 600 Rads of gamma irradiation. % is Percent Survival.

3.
4 CFUs (GV) - Geonetric an of the | ogarit hi of. th | on " nits
.in the Kidneys of the '%Tﬂﬁ'%’ StRIPHR °§§t’.‘ﬁ€? 8"&380% ﬁgt%@lﬂga%ND -
Not Done. 6. edfyidalent/tyandity bt aeonipound| im@alumimA below for the &di(+)d3-butanol
phar meceyt | ¢flay ATBPEkA he FMAA BV WherélRE edsi n Tabl e
V. 7. Hydrox?gsyogy pgjéérrpiﬁcﬁﬁof)%}gi?%rﬁm\?gﬂ?glg used for the phar msac-eutical
conposi tion SROWRILEBMMGBe reported in Table V. EXAMPLE: 37 :
[2R 4R] -4 (2. 4- D fl uorophenyl ) - 2- hydroxynet hyl -5-[1 H 1. 2. 4- -

triazol-Il-yl)]- aéh—@gnt anedi ol -1 carpimiae 5 Conbine 29 dfolumm Br oduct of
Exanpl e 11 and %2% por ci ne pancreatgms | i pase

R
nC4Hg H ngHo : ) -CH(nC4Hg)2

420 MSOCH2CF -CH2CF3 -

42¢ CI(CH2)2N(CHa)2 = . -(CH2)2N(CHa)2

42d TsO(CH2)3C=CH -(CH2)3C=C-H

42¢ MsOCH2CH=CHC2Hs _ -CH2CH=CHC2Hs

42t MsO*CH(C2Hs)(C4Hg) - -*CH(C2H5)(C4Hg)

42g MsO*CH(C2Hs)(CH2C=CH)  -*CH(C2H5)(CH2C=CH)

42h ' MsOCH2C=CCHs -CH,C=CCHz

42i MsO*CH(CH3)CH2CH=CHz  :*CH(CH3)CH2CH=CH.

42j . MsO(CH2)2CH=C(CHgz)2 . =(CH2)2CH=C(CHg)2

42k CICH2CO2CH3 -CH2CO2CH3

42 MsOCHoCH=CHC=C(CHg)s -CHz-CH=CHC=C(CH3 )3

42m MsOCH2C=C-C=C(CH3)3 -CH2-C=C-C=C(CH3)3

B. :

Follow the procedures of Examples 21 and 23 except substitute an
equivalent quantity of a compound of Part A of Example 42 for the compound of

10 Example 21 to obtain the corresponding demethylated products then substitute
an equivalent quantity of the demethylated products for the demethylated
product in Example 23 to obtain the compounds of formula IIl where R' is as
shown in Column B of Step A.



(Sigma Chem cal Co., L3126) in 100 nL of EtOAc. Stir the mxture at apbient
tenperature for 24 hrs, and filter the m xture. Evaporate the solvent and
chromat ograph the residue on silica gel, eluting with ﬂlm "Im Imllﬂl to
give 10 1.1g of the title conpound: PVR(CDCl[err]) [eft? s L) 7. 80
(s, 1), 7.48 (m 1), 6.78 (m 2), 4.724%d, 1), 4.3 (d, 1), 4.12 (m 2),
3.39 (m 2), 2.2-1.8 (m 6)." 44 EXAWPLE: 38

[ 2R, 4R] -4-M@I )-2-[(2-tetrahydropyranyl)oxymnet hyl]-

5-T1H (1, 274-TrTazol-T-y -1, 4-pentanedi-ol- 1 -acetate. 5 Dissolve 1 g of
t he product of Exanmple 37 in 30 nL of CH2Cl 2, add 5 nL of di hydropyran and
0.7g of pyri diBi &eampeund tepeasentahby forgmadllir the solution for 18 hrs.
Wash the solution with water, dry the organic | ayer over anhydrous My
SJerr], and filter the m xture. Evaporate the filtrate and 10

chromat ograph the rEgidue on silica gel. Elute with 9:1 Et OAc-acetone to
give 0.9g of Xhe tj+™N® c®&¥ound. PVMR (CDCl[err] [err] 8.03 and 8.01 (2 X s,
1), 7.83 (s, A, ™5 )knc 1), 6.8 (m 2), 4.41 (d, 1), 4.55-4.30 (m 2),
4.12 (m 2) 20" (m 3)[BJ11 (m 1) 2.3-1.4 (m 12). 15 EXAWLE: 39
[ 2S, 4R] - 4- (A4 Di f—tJ\uor %Dhenyl )-2-[(2-tetrahydropyranyl)oxynethyl]- 5-[1

H (1, 2,4-XriaZol -1 -yNTr-W\l, 4- pent anedi ol Conbi ne 0.9g of the product of
Exanpl e 38, 60 nL of |Z\LH " and 20 nmL of IN 20 aqueous KOH. Stir the

m xture for 18 hrs, pOLhl it into Et20, and dry the organic |ayer over
anhydrous MifRb/sin] X il iridepéidentiy tboth, Feorbotht Cltdicone Xrig e, and
chromat Ograﬁhdbgenhéﬁ'tWJF Ands thbCatri! is FhdependetBp Gl; Et OAc- acetone to
give 0.5g of the title “conpound: PI\/R-(_CE)CI[err]) [err] 8.12 and 8.10 (2 X

, 1), 7.89 9s, 1
s, 1) ) 9s, 1) )\’."RT
-

f—\‘ 0N'~
‘ _O_N\_JN_O_N\/" ; Mot

Y=

OO O OCL

-G OO

R' = (C4-Cp) alkyl; (C,-C4o)alkenyl;
(C2-Cp)alkynyl; (C5;-Cg)cycloalky
or CH,R%; ' |

R? = (C,-Cj)perhaloalkyl; CO,R*
*CH(OR*)CH,OR* or CH,N(R®)

R3

R* = R® or (CH,),0R®

R® = lower alkyl

lower alkyl or H

Z=H, or (C4-Cs ) alkanoyl and the carbons with the asterisks (*) have the
R or S absolute configuration; or a pharmaceutically acceptable salt thereof



7.55 (m 1), 6.8 (m 2), 4.54 (&, 2), 4.43 (m 1), 3.7 (m 2),
3.15 (m1), 25 2.4 (m 1), 1.9-1.4 (m 8). EXAWLE: 40

[ 2R 4R] - 4- (2, 4-Di fl uor ophenyl ) -2-[ (2-tetrahydropyranyl) oxynethyl]-
5-T1H(1,2,4-triazol-1-yl]-1, 4-pentanediol, 1-[(4-nethylphenyl) sulfonate
30 Dissolve 0.5g of the product of Exanple 39 in 20 nL of THF. Add 0. 05g of
N, N- di met hyl ami no pyridine, 0.3 nL of 48t 3N, and then 0.26g of [(4-nethyl-
phenyl )sul fonyl] chloride. Stir the m xture at ambient tenperature for 18
hrs, and then filter the m xture. Evaporate the solution and chromat ograph
the 35 reg)due Acompodurchrepedseriediby tive fdrm@ta B Et OAc- acet one to give 0.55g
of the title conpound (which was used in the follow ng step wi thout further
puri-fication or characterization). 45 EXAIVPLE dl ) (5R—(C| s)-5-(2

3.5 (m 3),

, 4-Di fl uorophenyl ) -5-[f1H 1,2 tr|9-z-e{ | -

tetrahydro-3-fu3@nrreth ~ 59 of the product of
Exanpl e 40 in 20y mLpef YHF an of 0 Na spersion in oil. Stir
the m xture at " and then pour it into water.

enperi ? for 1
Extract the m fith Et OA y the extract over anhydrous MgSJ err],

filter the ng<Kt a aporate the filtrate. 10 Dissolve the residue in
20 mL of MeCOH, add 100 f (4- nethyl phenyl)-sulfonic acid, and stir the
solution at anbient tenmpeNature for 18 hrs. Add 1 nL of NH[err]C]—I
concentrate the solution, and partition to residue with

F and the other is independently Cl;

wherein X is independently both F or both Cl or one X is independently

. . C2H5 /CHs /CgHs
R= —cCH —CH cH
’ \ N \ ,
CHa CHs CzHs
10
n-C4Hg .N-CaHy
| ——CH » —CCH ;
C 2
t\-C4H9 . CaHs
—CH,CO,H,  “CH2CH2N(CHa)p, -(CH,),C=CH
| /CH20H=CH2
‘CH20H=CHC2H5, CH\
- CoHs ’
CHoCH=CH
. * / -
-CHy-C=C-CH —CH
2 3, \ ,
o CHg
/CHZCECH /(CH2)20H=CH2
—cH ZcH
AN ’ .
CzHs CaHs

(CH,)CH=C(CHj),
-CH,-*CH(OH)CH,OH

-CH,CH=CHCH(CHj)3 and

and the carbons with the asterisk (*) have the Ror S absolute configuration; or a

pharmaceutically acceptable salt thereof.

O



Et OAc-H err] O Dry the organic solvent over anhydrous MySO4, filter the

- mxture, 15 and evaporate the filtrate. Chromatograph the residue on
silica gel. Elute with 8:2 Et OAc-acetone to give 0.5g of the title
conpound: PMR (CDCl[err]) d 8.11 (s, 1), 7.81 (s, 1), 7.35 (m 1), 6.81 (m
2), 4.57 (g. 2), 4.04 (t, 1), 3.72 (m 1); 3.4 (m 2), 2.55-2.25 (m 2),
2.05-1.90 (m 1). 20 To verify the §Pereochemstry react the title
compound Wi th [ (4-nethyl phenyl)- sulfonyl chloride and pyridine follow ng
standard procedure to give a product |dent|cal in all respects to the
product of BkanpAcommounsagpigsented bythe fosBuld Il prepar ation of [err] 46
Fol l ow the procedure of Exanples 19 and 20 except substitute an equival ent
quantity of a conpound, iy Colum A bel ow for the S-(+)- Dbut anol tosyl ate

of Exanple 19 to lpbt ain ayprduct the f | a er e| @ﬁashO\M’l
in Colum B. 5 Exg e \\‘\ IM Col um B
42a [err] 42b : v.u @L (:g 42¢

Cl(CHerr])[errf [err] CH err )[er\T']' (CH lF'i"])[err]
42d

Ca\gr]g[err]qerr]u—l
-(CHerr])[ e err] G 2 \7 MsOCH err] CH=CHC[ err] H err]
-CH[err]C|—|:CHC[err]H[err] . I . :

5 wherein the carbon wnth the asterisk has the R or S absolute configuration

and stereochemical isomers thereof or a pharmaceutically acceptable
salt thereof

10 4) ~ Acompound of claim 3 which is (-)-[(5R)-cis]-4-[4-[4-[4-[[5-(2,4-
difluoropheny!)-5-(1H-1 ,2,4-triazol-1-ylmethyl) tetrahydrofuran-3-
yllmethoxy]-phenyl-1 -piperazinyl]pheny!]-z,4-dihydro-2[(R)-(1 -
methylpropyl)]-3H-1,2,4-triazol-3-one and is represented by the formula
IIa; .

15

or which is (-)-[(5R)-cis]-4-[4-[4-[4- [[5'(2 4-difluorophenyl)-5-(1H-1,2,4-
triazol-1-ylmethyl) tetrahydrofuran-3-yljmethoxy]-phenyl-1-

20 | piperazinyljphenyl]-2,4-dihydro-2[(S)-(1- -methylpropyl)}-3H-1,2,4 -triazol-
3-one and is represented by the formula IIb;

Me
0"<:_>_\__/ - \&N"'KMG

IIb

) O



42,.f~ MsO*CH(C[err]H err])(Cerr]Herr])
-*CH(Clerr]Herr])(Cerr]Herr]) 42g .
MsO*CH(C[err]H err])(CH err]C err] CH) *CH(C[err]H[err])(CI—I[err]C[err]CI—I)

42h MsOCH err]Cerr] CCH err] ' -CH err] C=CCH err]
42i I\/!sO‘CI—l(CI—l[err])CI—l[err]Cl—lzC\gt[)err]
-*CH(CH err])CH err]CH=CH err] 42j MsOQ(CH err])[err]CH=C(CH err])2

-(CHerr])[er }v CH err o CICI—&er&H_ _ rlCH err]
G b 1 00 <P biands AmeshH(SR)-biseia{ i I xR PPk ST T 2]

-CH err]- CH:mﬁoénfy]rﬁetﬂyi[)tetra]hybmfu]ama-lyllmethoxy]phenyl] -1-piperazinyl}phenyl]- 2
'VBOCH[e”]C[QI %f‘ . g Sribkol-3- d ted by formyla I

-CH err]- C[err e?ﬂ] Jé‘rrI oB Eg agwl?ﬁeeprgrs%%gduryegmg aEx%rrpI es
21 and 23 except substltute an equival ent quantity of a conpound-of Part A
of Exanple 42 for_the coppound of 10 Exanple 21 to obta Jﬁthe correspondi ng

denet hyl at ed products wubst e ahWu % quagri ty Mehe
denet hyl at ed Pr ogyc f o th@—d ( 23 to obtain-
t he conpounds ¢ whexe ' f1eStep A

wherein X |sF S oth F or both or one X is independently F
and the other is mdepeL ly C; [err] M R=(Cerr]-Cerr]) alkyl;
(derr]-Gerr])al kenyl ; . _
5) A pharmaceutlcal composition for treating fungal infections comprising
an antifungally effective amount of a compound of claim 1 and a

pharmaceutically acceptable carrier therefor.
10

6) - The pharmaceutical composition of claim 5 wherein the carrier is a
hydroxypropyl-a-, B- or ¥ cyclodextrin. '

7) The pharmaceutical composition of claim 5 which further comprises
.15 hydroxypropyl-B-cyclodextrin having about 2 to about 11 hydroxypropy!
groups per molecule.

8) The pharmaceutical composition of claim 5 which comprises a
fungicidally. effective amount of a cell wall active compound.

20 ;

9) A method of treating or preventing fungal infections in mammals in need
of such treating or preventing such infections which comprises
administering to such a mammal an antifungally effective amount of a
compound of claim 1. :

25

10) . A compound represented by the formulas III, IV, V or VI

QT



(Q[_err] Cerr])alkynyl; (Cerr]-Cerr])cycloalky or CHerr]Rerr]; Rerr]=
(Jerr]- C[err])perhaloalkyl Cderr]Rerr] *CHORlerr])CHerr]ORerr] or
CH err]N(Rferr]) Rerr]= | over alkyl or HRerr]= Rerr] or

(CHerr])[err]ORlerr] Rerr] = lower alkyl Z=H, or (C(Jerr]-Clerr]) al kanoyl
and the carbons with.the asterisks (*).have the R or S absolute
configuration; or a pharmaceutically a%lt:ept abl e salt thereof 48 2) A
conmpound r epresent ed by the formul a I [err] 5 wherein X is |ndependently

both F or both C on ,Lgl e yFandthe other is
independentlu--.Cb e asterisk (*)have the R or S
absol ute confi gur 3 ceu\f—é‘al |y acceptable salt thereof.
49 3) A conpound represented by the formula Il [err] 5 wherein the
carbon with the asterisk Ms the R or S absolute confi guration and

stereochem cal isomers thereof or a pharmaceutically acceptable salt

t her eof Me
-G
\_, Me
e
*
OIS
' Z

wherein X is independently both F or both Cl or one X is
independently F and the other is independently Cl;

R = C(1'C1o)a|ky|' (C2'010)alkenYI'
(Cz‘C1o)a|kyDY| (Ca Cg)CYCIOaIky
or CH2R

= (C4-Cg)perhaloalkyl; CO,R® |
*.CH(OR*)CH,OR* or CH,N(R®)

.Rs = lower elkyl orH
R* = R® or (CH,),OR®
R® = lower alkyl -

L is OH or LG; LG is a leaving group;
10' R"= lower alky! or Z and "

Z=H. or (C1-Cs) alkanoy! and the carbons with the asterisks ( ) have the RorS
absolute configuration

I

| AR R AR R



10, 4) A conpound of claim3 which is
(:) [(BR)-cis]-4-[4-[4-[4-[[5-(2, 4- dlfluorophenyl) 5-(1H 1, 2,4-triazol -1
_ -yI nmet hyl ) tetrahydrof uran- 3-

yl ] met hoxy] - phenyl - 1- pi per azi nyl ] phenyl ] -2, 4-di hydro-2[ (R - (1 -

met hyl propyl)]-3H1,2,4-triazol -3-one 3&d is represented by the fornul a
lla; 15 H [err] or which is
(-)-[(5R)-ci S]-4-[4-[4-[4-[[5- (2, 4 di POV EPhenyl ) - 5- (1H 1, 2, 4-
triazol-1-yl net hyI) tetrahydrofuran 3- yI]rret hoxy] phenyl - 1- 20 .
pi per azi nyl ] phdiy BST1TURED AHY DROFHRAR dEYNGALSH- 1, 2, 4-tri azol -
3-one and is represented by the formula Ilb; [err] N 50 or which is
“nanmed (-)-[(5R) - ciAn artifupdal[cbnpbunpSrepPesentad byiforopheetlyl ) - 5- (1H- 1, 2, 40-
triazol-1 -yl methyl)tetrahydrofuran-3-yl]nmethoxy] phenyl]-1
- pi perazi nyl ] phenyl]-2, 4-dihydro-2-(3-pentyl)]-3H1,2,4-triazol-3-one and
IS represented by forrrul R . [err] 5) A pharmaceutical conposition for
treating fungal infeciifony c rising an antifungally effective anount of a
-conpound of cl ai pA g aJpharmaceutically acceptable carrier therefor. 10
6) The phar macg af Qonposi fibh of claim5 wherein the carrier is a
“hydr oxypr opyl )L }err_'lN or [err] cyclodextrin. 7) The phar naceuti cal
- composition of?clal m5 cl\y urther conprises

. wherein X is independently both F or
both CI or one X is F and the other is Cl;

e @\j—“'—@ .
OO O N

— > ,ng o
-0

R' = (C4-C4p) alkyl; (C,-Cyp)alkenyl;
(C,-Cio)alkynyl; (C3-Cg)cycloalky
or CH,R%; '

R? = (C,-Cj)perhaloalkyl; CO,R*
*CH(OR*)CH,OR* or CH,N(R®)

R® = lower alkyl or H
R* = R® or (CH;),0R?
R’ = lower alkyl

Z=H, or (C4-Cg) alkanoyl and the carbons with the asterisks (*) have the
R or S absolute configuration; or a pharmaceutically acceptable salt thereof

~as well as pharmacetical compositions containing them and a method" of -
treating or preventing fungal infections in mammals using them are disclosed.

f'igure 1



N

15. #-hydr oxypropyl -[err]-cycl odextrin having about 2 to about 11
hydr oxypr opyl groups per nol ecule. 8). The pharmaceutical conposition of
clvaim5 which conprises a fungicidally. effective amount of a cell wall
active conpound. 20 9) A method of treating or preventing fungal
infections in mammals in peed of. such treating or preventing such

i nfections which conprises adm nistering to such a mammal an antifungally
ef fective amount of a conpound of claim1l. 25 10) A compound represented
by the formulas I1l, 1V, Vor VI HJ[err] [err] wherein X is

i ndependently both F or bhoth CI or one X :] i ndependently F and the ot her
is independently Cl; Rerr]= C([err]-Cer f‘)al kyl; (Cerr]-Cerr])al kenyl;
(derr]-derr])al kynyl; (Cerr]-Cferr])cycloalky or CHerr]Rerr]; R
(derr]-Cerr])perhaloalkyl; COerr]Rerr] *~-CHOR[err])CH err]OR err] or
CHerr]N(Rerr]) Rerr] =lower alkyl or HRerr]= Rerr] or
(CHerr])[err]ORlerr] RS =.lower alkyl Lis OHor LG LGis a |leaving
group; 10 R'= | ower al kyl or Z and

oYY O—p—r e p—O——
100 EXAMPLE 24 (T1a)
80..
. e e e e G OGP
EXAMPLE 23 (TIb)
g o7
s
@
-3 40
] EXAMPLE 26
20 -
-' X
0 1 | | |




Z=H. or (C[er
have the R or
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rl-Cerr]) al kanoyl and the carbons with they asten SKS *t,)
S absol ute configuration o PLACEMER HEZ
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EXAMPLE 4. : :
(SH+)~2-(2.4-Difluoroohenvll-3-( 1,2.4-triazol-1-yl)-1,2-propanediol
_Follow the procedure of Example 3, except substitute an
equivalent quantlty of the product of Example 2 in place of the product of

example 1 to give the title compound; MP. 95- 101°C; [“]% +70.0° (c=1.0,
MeOH). The PMR and Mass spectra were consistent with the structure of the
title compound.

EXAMPLE 5 ,
(R)-2-(2.4-Difluorophenyl)-3-(1.2.4-triazol-1-yl)-1.2propanediol-1-
methanesulfonate

Suspend 10.9 g of the powdered product of Example 3 in 150 mL
of CHoClo. Add thereto 8.95 mL of triethylamine and cool to the so-formed
mixture 0-5°C. Add 3.64 mL of methanesulfonyl chioride in 20 ml of CH2Cl2 _
over 10 min. Stir the so-formed mixture for 1 hour at room temperature. Cool it
to 0-5°C, extract with 100 mL of cold (0-5°C) 5% KH2PO4, followed by 100 mL
of cold (0-5°C) H20, followed by 50 mL of brine. Dry the separated organic
layer over anhydrous MgSO4 and evaporate to obtain 13.7 g (96%) of the title
compound. Mass spectrum (FAB): 333 (M+H+); PMR (CDClg) 8 7.95 (s,1), 7.82
(s,1), 7.53(m,1), 6.81(m,2), 4.84(d,1), 4.65(d,1), 4.46(m,2), 3.05(s,3).

EXAMPLE 6 _
(S)-2-(2.4-Difluorophenyl)-3-(1.2.4-triazol-1-yl)-1.2-propanediol-1-
methanesulfonate
Follow the procedure of Example 5, except substitute an
equivalent quantity of the product of Example 4 in place of the product of

example 3 to give the titie compound . The PMR is consistent with the structure
of the title compound. '

EXAMPLE 7

(R)-1-[2-[2-[2.4-Difluorophenyl)joxiranyimethyl]- 1.2.4-triazole

Dissolve 13.7g of the product of Example 5 in 200 mL of

anhydrous DMF and cool the so-formed solution to 10-156°C. Add thereto 1.71g
of sodium hydride (60% oil dispersion) and stir the so-formed reaction mixture
at room temperature for 90 minutes. Concentrate in vacuo to 50 mL. Add
thereto 200 mL of cold H20 (0-5°C) and extract with 3 x200 mL portions of
EtOAc. Wash the combined EtOAc extracts with 100 mL of brine. Dry the EtOAc
extracts over anhydrous MgSO4 and evaporate it to give 10.8g of a residue.
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