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BACKGROUND OF THE | NVENTION This invention relates to novel water-soluble
azol e cowounsssuseful for the treatnment of serious systeorwséungsl

i nfections and suitable for both oral and, particularly, parenteral

adm ni stration. Mre particularly, the igvention relates to 10 novel
wat er - sol ubl e prodrugs having the general formula: RR OHOP-OXOA | OH
wherein A is the non-hydroxy portion of a triazole antifungal conpound of
the 15 type containing a secondary or tertiary hydroxy R and Rl are
each i ndependent | WATER&RhUBLE BROBREGS/OF @ZOWGMB&UN,BSI y acceptabl e
salts thereof DESCRIPTION OF THE PRIOR ART 20 Triazole antifungal
conmpounds are well known in the prior art. O the several classes known,
one particularly potent class contains a tertiary hydroxyl group. For
exanple, U S. Patent 5,648,372 discloses that (2R 3R)-3-[4-(4-

cyanopher%yl )t hiazol -2-yl]- ,._ 1,2, 4-triazol-1-yl)
25 butan-2-ol has anti-fu ¥/ Us01/ 01284 2 N OH
NNS FN

This invention relates to novel water-soluble azole compounds useful for
the treatment of serious systemic fungal infections and suitable for both oral and,
particularly, parenteral administration. More particularly, the invention relates to

10  novel water-soluble prodrugs having the general formula:

R R!

b X

: HO—II’—O O—A
OH

wherein A is the non-hydroxy portion of a triazole antifungal compound of the

15 type containing a secondary or tertiary hydroxy group, R and R! are each
independently hydrogen or (C,-Cg)alkyl, or pharmaceutically acceptable salts
thereof.

DESCRIPTION OF THE PRIOR ART

20
Triazole antifungal compounds are well known in the prior art. Of the
several classes known, one particularly potent class contains a tertiary hydroxyl
group. For example, U. S. Patent 5,648,372 discloses that (2R,3R)-3-[4-(4-
cyanophenyl)thiazol-2-yl]-2-(2,4-difluorophenyl)-1-(1H-1,2,4-triazol-1-yl)-
25  butan-2-ol has anti-fungal activity.



FCN The utility of this class of conpounds is limted by their |ow water
solubility. For exanple, the solubility of the above triazole conpound in
wat er at veoptsBsB is 0.0006 ng/m.. This greatly inpedes derewms@iaigsssui t abl e
parenteral dosage fornms. One nethod of addressing this problemwas

di scl osed in European Patent Applicatiop 829478, where the water
solubility of an azole antifungal agent was 10 increased by attaching a

| i nked am no-acid to the azole portion of the nolecule NOH i:)~ NN S
CNH-OI FCN Aternatively, W 97/ 28]O di scl oses that a phosphate noiety
can be attached directly to thﬁgtn\arti T § hydroxyl portion of the
anti-fungal conpound, e.g. the/lco ¥ havgng the formula 15 PO3Na2 NO
NNS FN F ONW 01/52852 PCTN3g01/ 01284 | 3)U. S. Patent 5,707,977 and WD
95/ 19983 di scl ose water soluble pro ng the general forrmula O

CN

The utility of this class of compounds is limited by their low water
solubility. For example, the solubility of the above triazole compound in water at
5 pH 6.8 is 0.0006 mg/mL. This greatly impedes developing suitable parenteral

dosage forms.

One method of addressing this problem was disclosed in European Patent
Application 829478, where the water solubility of an azole antifungal agent was

10 increased by attaching a linked amino-acid to the azole portion of the molecule

OH
ENE

Nt~/

o
s F
NH O
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Alternatively, WO 97/28169 discloses that a phosphate moiety can be
attached directly to the tertiary hydroxyl portion of the anti-fungal compound, e.g.

the compound having the formula

15

CN



iNNOoaNNaNN L ~-"N NFOF 5 werein Xis OP(O(OH) 2 or an
easily hydrol yzable ester OC(O RNRLR2. WD 95/17407 di scl oses wat er-sol ubl e
azol e prodoogs2sef the general fornula 10 0 ~N o o\ / NeQI/USNAM2&IX N -
~/ NN FF wherein Xis P(O(OH)2, C(O-(CHRL)"-OP(O (OH) 2 or
C(O-(CHRL)" -(OCHR CHR1),,,OR2. 15 WX(96/ 38443 discl oses water-soluble
azol e prodrugs of the general formula OR \~ IiNNO OaNNO~NO~ N~ N
o R F WO 01/52852 PCT/US01/01284 4 U.S. Patent 5,883,097 discloses

wat er - sol ubl e aml?g. ?gtierclit Sa%d); &7 fgn%%%/lﬂé%hdisa}:?oste %t(glsXFuibpeeprgaltuegg

having the general formula

Lo«
g/:/N O%O‘ONCNAQ-NEN/NI

5
wherein X is OP(O)(OH); or an easily hydrolyzable ester OC(O)RNR'R?.
WO 95/17407 discloses water-soluble azole prodrugs of the general
formula
10 '
o]
OOy ™
o N N N N
—/ \=n
wherein X is P(O)(OH),, C(O)-(CHR"),-OP(O)(OH); or C(O)-(CHR"),
-(OCHR'CHR"),,OR,.
15

WO 96/38443 discloses water-soluble azole prodrugs of the general

formula

o ' R
/ \ )]\ O\H/K R!
o—< >——-N N——< >—N N N
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O NOONNNO~ ~NH2 NSF N O F The introduction of the
phosphonooxynet hyl noiety into hydroxyl 5 containing drugs has been

di scl osedvasi/sesset hod to prepare water-sol uble prodrugs PET/garoazsal
cont ai ni ng drugs. European Patent Application 604910 di scl oses
phosphonooxymet hyl taxane derivatives of the general fornmula 10 O RT R6'
7-R2.. R4(OP "NH~OR\\R2... RO0111" R, O HO O AcO O%4' Ph wherein at
| east one of R', R2", R3', R6' or R7' is OCH2OP(O (OH)2. European Patent

Application 6395 d scI honoox X eri ives of
the fornmula T- O@é(%ﬁﬁ? E@}Ods%) eﬁr\{a e\/\ﬁéﬁ% a.r%m%?c%%%f)a éé\aérﬁéml ety

beari ng on tsh@h&ﬂ{ﬁe(g cRes@rom a substituted 3-am no- 2- hydroxypropanoyl oxy
group; nis 1, 2 or 3; mis O or an integer froml1l to 6 inclusive, and
pharmaceutically acceptable salts thereof. W 01/52852 PCT/US01/ 01284 5 WD
99/ 38873 di scl oses 0- phosphonooxynet hyl et her prodru of a diaryl

V’N‘N _{<:::>__ __<:::>}_-\__N \n//\NHZ

NzJF

The introduction of the phosphonooxymethyl moiety into hydroxyl
5  containing drugs has been disclosed as a method to prepare water-soluble

prodrugs of hydroxyl containing drugs.

European Patent Application 604910 discloses phosphonooxymethyl

taxane derivatives of the general formula
10
o

/ﬂ\ﬂﬂ 0

R4(O)p

wherein at least one of R, R?", R*, R® or R” is OCH,OP(O)(OH),.

European Patent Application 639577 discloses phosphonooxymethyl
15 taxane derivatives of the formula T-[OCH,(OCH;),OP(O)(OH),], wherein T is a
taxane moiety bearing on the C13 carbon atom a substituted 3-amino-2-
hydroxypropanoyloxy group; nis 1, 2 or 3; m is 0 or an integer from 1 to 6

inclusive, and pharmaceutically acceptable salts thereof.



1, 3, 4- oxadi azol one potassi um channel opener. Golik, J. et at, Bioorganic &
Medi cinal Chem stry Letters, 1996, 6:1837- 5 1842 discl oses novel water

sol ubl e wodr/sags2 of paclitaxel such as O AcO O OCCH2OPQ( OHpeT/URbL/01d#4 O~ Ph'
v Odlie =: O OOHOBzO A68: SUMVARY MARY OF THE I NVENTION 10 It has
now been found that triazole anti-fungal §conmpounds containing a secondary
or tertiary hydroxyl group, including (2R 3R)-3-[4-(4-

cyanophenyl )t hi azol -2-yl]-2-(2, 4-di fl uorophenyl )-1-(1 H1,2,4-triazol- |

-yl)-butan- 2-ol, opvert I r i i roperties
to those previ OUSWW.%@%@C l%cgoesﬁgéié @%ﬁ%‘gﬁ?%ﬂ%%%%é%@?%%g%ﬁ{%@ﬁﬁﬁg noi ety
via a |inking gloxbdiazolGmepathdstimh thanntlgpehetvent i on covers conpounds of the
formula: O RR 11 x HOP-OOA OH 20 wherein A is the non-hydroxy
portion of a triazole antifungal conpound of the type containing a
secondary or tertd d . ar &y [ Rendent 'y

hydr ogen or (Cl- &?{%I"%ty@jyo%?g?%uygg%iﬁh)?&éwe%ﬁ’ éggtgl ts qt her eof .
WO 01/ 52852 1887 disshhkéOdRreli water Idleble prabyugsdst pafligeeleueah af ormul a | function
as "prodrugs"” when admnistered in vivo, being converted to the

bi ol ogically active parent azole in the

o
AcO 0O
Ph/lLNH o , OCH,0PO(OH);
N ,
6 = e (o]
0—4\0 HOBzO AcO
N

SUMMARY OF THE INVENTION

10
It has now been found that triazole anti-fungal compounds containing a
secondary or tertiary hydroxyl group, including (2R,3R)-3-[4-(4-
cyanophenyl)thiazol-2-yl]-2-(2,4-difluorophenyl)-1-(1H-1,2,4-triazol-1-yl)-butan-
2-ol, may be converted into prodrugs with superior properties to those previously
15 disclosed by attaching a phosphate containing moiety via a linking group.

Specifically, the invention covers compounds of the formula:

R R!
o
1]
HO—?—OXO—A
OH

20  wherein A is the non-hydroxy portion of a triazole antifungal compound of the

type containing a secondary or tertiary hydroxy group, R and Rl are each

independently hydrogen or (C1-Cg) alkyl, or pharmaceutically acceptable salts

thereof.



presence of al kaline phosphatase. 5 Preferred anong the conpounds of
formula | are those wherein Rand R are both hydrogen. In a preferred
enbodi mrewoQ 0A5286pr esent s t he non- hydroxy portion of a trpraroke/antd f ungal
conpound of the type. containing a tertiary hydroxy group. 10 In a nore
preferred enmbodi nent of the above type cgnpounds, A can be 5 iVvRR-R4 N -
N R3 R N wherein R3 represents phenyl substituted by one or nore
(preferably 1-3) hal ogen atons; 15 R4 represents H or CH3; RS represents H,

or taken together_with R4 nay res 0 R6 repLese nts, a 6
mermber ed ni troger{nl‘?oﬁ?'gpﬂ?‘{% Pfr% F&tﬂ"ﬁ‘%{ té"‘&lﬂ"l 8halAr %‘ﬁﬁstwl}eﬂt ed by
one or nore éﬁhﬁhﬁ@éreﬂ%h%%egelﬁégﬂhMeﬁg@fhe bicl8 %IH Miveﬁi&péﬁhiél&ﬂdtlﬁy one or
more groups sel ected from CN, ~ (C6H4) - OCH2CF2CHF

Gtm(%M)pr&HmﬂMKﬂQCPbOSpl@mﬁyl substi t ut ed by one or nore groups
sel ected from hal ogen and 25 methyl pyrazolyl. N trogen containing
het erocycl es which R6 may represent include triazolyl, pyrimdinyl, and

thi azol yls. WO 01/1%efbrdd Babhp/hd thp&ihds Y)fﬁﬁﬁﬁild I GreetkasepWhereinf R And i ude,

but are not limted to, the follomng: NNS
are both hydrogen.

In a preferred embodiment, A represents the non-hydroxy portion of a

triazole antifungal compound of the type containing a tertiary hydroxy group.

10
In a more preferred embodiment of the above type compounds, A can be

wherein R3 represents phenyl substituted by one or more

(preferably 1-3) halogen atoms;

15
R4 represents H or CH3;

R3 represents H, or taken together with R4 may represent =CHp2;

20 RO represents a 5- or 6 membered nitrogen containing ring which may
be optionally substituted by one or more groups selected from halogen,
=0, phenyl substituted by one or more groups selected from CN,
(C6H4)-OCH2CF2CHF2 and CH=CH-(CgHg4)-OCH2CF2CHF2, or
phenyl substituted by one or more groups selected from halogen and

25 methylpyrazolyl.

Nitrogen containing heterocycles which RO may represent include

triazolyl, pyrimidinyl, and thiazolyl.
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Specific examples of A include, but are not limited to, the following:

10



FFand 5 . OFH NNNOF NN FFFN FlIn addition to the application
of the present invention to structures 10 containing a tertiary al cohol,
it shoul wabssesse understood that this discovery can be popUS@d1R$H
anti-fungal agents which contain secondary al cohols. Sone exanples of the
non- hydroxy portion of triazole antifunggl conpounds of the type

contai ning a secondary hydroxy group include, but are not [imted to, the
following: 15 FF NN< JIO ON-JN</ NN N W 01/52852
PCT/US01/01284 9 FF NN <J O N OI\iNé\II)~ N N FF

=

In addition to the application of the present invention to structures

10  containing a tertiary alcohol, it should also be understood that this discovery can
be applied to anti-fungal agents which contain secondary alcohols. Some
examples of the non-hydroxy portion of triazole antifungal compounds of the type
containing a secondary hydroxy group include, but are not limited to, the

following:

15
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DETAI LED DESCRI PTI ON As used herein "(G -C6)alkyl" refers to a straight or
branched chain 5 saturated aliphatic group having 1 to 6 carbon atons such
as net hylwoet/kagsz n- propyl, isopropyl, n-butyl, sec-butyPCTAUS@UALIYS4,
n-pentyl, n-hexyl, etc. The term "pharmaceutically acceptable salt” as used
herein is intended to include phosphategalts wth such counterions as
ammoni um netal salts, salts 10 with amno acids, salts wth am nes and
salts with other bases such as piperidine or norpholine. Both nono- and
bis-salts are intended to be enconpassed by the term "pharmaceutically
acceptabl e salts". Specific enbodi nents include ammonium sodium calcium
magnesi um cesium lithium petassiAdfim barium zinc, aluni num |ysine,

argi nine, histidine, nethylam et hyl am ne, t 15 butyl am ne,

benzat hene, di et hanol &i de,(trfeth

cycl ohexyl am ne, N-net , ethyl enedi am ne, glycine, procaine,
anol am ne, piperidine and norpholine.

For the nost preferred ¥Enbooi , (Z2R3R) -/3\4- (
cyanophenyl )t hi azol -2-yl]-2-(2, 4- 0 l\u0/ enyN N-1,07 ti azol - |
-yl)-2- [(di hydrogen phosphonoxy) net ] bltahe, t-\lenaayl ani ne and

lysine salts are 20 especially preferred as they can be obtarned as single
pol ynorph crystalline solids of high purity with good solubility and
stability. The term "hal ogen" as used herein includes chloro, brono, fluoro

and iodo, and is preferably cihrarQI¥DDESCRIPAIONTOSt preferably fluoro.
25 WD 01/52852 PCT/ US01/ 01284 —IT The compounds of the present invention

can be solvated or non-solvated. A preferred solvate is a hydrate. A nost
preferred embodi mdnitused herrin piEsEnialkyhy aefersotp jasstraghtamy brancheq ghaig

CyanopheP)(/lji)stﬁ%g%&) laliaﬁ:?\f'ic] %%gé' gl)’i(ly])ng::)l]; Lcygr NYibtis Subt SE" nJretﬁyl,A"e iyl Zlf-l()ly- !

-yl)-2- rogen- phos oxy] but ane or a pharneacéutic

accept abl e gabpyl, isbpropglf n-blbylssepibadi ugbuexih hipehty]l, mibdxyl,rgpr. oved aqueous
solubility (>10 ng/nL at

The term "pharmaceutically acceptable sélt" as used herein is intended to
include phosphate salts with such counterions as ammonium, metal salts, salts

10  with amino acids, salts with amines and salts with other bases such as piperidine
or morpholine. Both mono- and bis-salts are intended to be encompassed by the
term "pharmaceutically acceptable salts". Specific embodiments include
ammonium, sodium, calcium, magnesium, cesium, lithium, potassium, barium,
zinc, aluminum, lysine, arginine, histidine, methylamine, ethylamine, t-

15  butylamine, cyclohexylamine, N-methylglucamine, ethylenediamine, glycine,
procaine, benzathene, diethanolamine, triethanolamine, piperidine and
morpholine. For the most preferred embodiment, (2R,3R)-3-[4-(4-
cyanophenyl)thiazol-2-y1]-2-(2,4-difluorophenyl)-1-(1H-1,2,4-triazol-1-yl)-2-
[(dihydrogen phosphonoxy)methoxy]butane, the t-butylamine and lysine salts are

20  especially preferred as they can be obtained as single polymorph crystalline
solids of high purity with good solubility and stability.

The term "halogen" as used herein includes chloro, bromo, fluoro and

iodo, and is preferably chloro or fluoro, and most preferably fluoro.

25



pH 7, 5-6 ng/ L at pH 4.3) conpared with the parent conpound which enabl es
It to be used for parenteral adm nistration as well as oral

adm ni st mad bosessThi s 10 conpound is al so stable in sol utipar/us@nibs
isolated in crystalline formand is readily converted to parent drug in
vivo. The conpounds of the present invenyi on nmay be nade by the follow ng
general reaction schene. In this nethod, A represents the non-hydroxy
portion of 15 a triazol e antifungal conpound of the type containing a

hyar oxy pr ot ect | U RSN At Ren R G LG FOM-Sli. o
are each inqgamgoyvz@/gra mer (C 1 -Co)al kyl. Mst preferably, R and

R are both hydrogen. PrO~ XOCl Prol I Il OX10~R1 Prol |
A-OH, P-OOA HOP-0 OA IB PrO1V OH 20 To el aborate on the rrethod, t he

antifungal parent Wﬂéfé‘i’reﬁferﬂ%ﬁﬁﬁ&ﬁbf tHe! presehfsm%}m{ﬁr& e2R,3R$-9-[1
phosphate i nterrredl ate 1V by O-alkylationwith chloride interne |ate 1]

|h ndt hg pﬁeserwamphhnﬁl)thmzolgbb'ﬂ %é&@délmhomnﬂ()dr(dﬂ-hildrﬁr@ed pgbt assi um
i de, ' t - but 0 di
v e, oot L e SOHLAT 45 A O G SSLASELUL A el o o

combi nat i onghdrbéf. exis §M@h1g363(hﬂﬁﬁlnhhmhhmﬁd\¢6 aﬂbétﬁm%@l@bﬂﬂy (>10 mg/mL at
bis(trinmethylsilyl)amde. This reaction step may be carried out in an inert

organi c solpFbht §mn&sattp&4 Ahsampstred with tm%wtﬁp@mpwﬂ/wﬁ@h@flawes Het hyl
t-butyl ‘et het5 beyll\g L ggl%§%r£ glé‘l%§8%t§i'l%§%vell]% &’%1%8&41&?@@% q{hls

di met hyl acet'am tenperature rom a
preferalby kempeand Eudsd staile it @lddnCearaledisolatt mcq&atlaielfyrrmandiimut 40 C.

readily converted to parent drug in vivo.

The compounds of the present invention may be made by the following
general reaction scheme. In this method, A represents the non-hydroxy portion of
15  atriazole antifungal compound of the type containing a tertiary or secondary
hydroxyl group, Pr represents a conventional hydroxy-protecting groups such as t-
butyl, benzyl or allyl, and R and R! are each independently hydrogen or
(C1-Ce)alkyl. Most preferably, R and R' are both hydrogen.

rog "
1}
P—0" e 1 R R
PrO R. R 0
i pro § 1l
A—OH :,','_OXO_A - . HO-—IT—OXO—A
] Pro
W OH

20 !

To elaborate on the method, the antifungal parent compound of interest, II,
is converted into the phosphate intermediate IV by O-alkylation with chloride
intermediate III in the presence of a suitable base such as sodium hydride,

25  potassium hydride, sodium amide, sodium t-butoxide, potassium t-butoxide,
sodium bis(trimethylsilyl)amide, potassium bis(trimethylsilyl)amide, or
combinations thereof such as sodium hydride plus sodium
bis(trimethylsilyl)amide. This reaction step may be carried out in an inert organic

solvent such as tetrahydrofuran, methyl-tetrahydrofuran, methyl t-butyl ether,



The nost preferred base is sodi um hydride and the nost preferred solvent is
tetrahydrofuran. The nost preferred R and R groups are hydrogen. 5 Ester

i ntermedivade1/528521 s t hen subjected to a conventional deproPeTws@MIstep to
remove the hydroxyl -protecting groups Pr. The reagents used in such step
wi Il depend on the particular hydroxyl-grotecting group used, but will be
well known to those skilled in the art. The nost preferred hydroxy
protecting group is the t 10 butyl group which can be renoved with
trifluoroacetic acid, hydrochloric acid or form.c a%jd in ap appropriate

i nert or ganidietBypthener dimsthylasetamidgat adampgigiurg of frogyabopt @it &0 “Gret hyl ene

chl oride, dichlorget e, nmethyl Zen i epe. In the
case of the %?rgpéeﬁfrggﬁfg%eb\% ne%t%flws Oe{;O ﬁ’t%at%%vgfe?@lp ?ég??/ ?Eﬁyp' ester,
it is prefermrinds pifefr&ttbade iy HURGE hpdridel £ theimokt frefearedselotitds aci d in

met hyl ene 15 chloride at a tenperature of fromabout O to 40 C, nost
preferably detrahydrafiussar JthamosbprefastsdiR andsR cgroppgareihydrogghoduct | may then
be recovgred and purified by conventional procedures such as reverse phase
C- 18 col umm chromat ography or solvent 20 extraction. End product | may, of
course, be converHsed ibgrmetiate iViiothah subgedted toca eonvestsomabdepbectiacsep i cal | y

acceptabl e salt as descri bed above. 25 | s later discovered that use of
purified redd&imovy tﬂe E&@r@xylawrme&t%wouw br-dBe pagenisaprbth S siey wif

(appr oxi mat efe¥enlsrB¥ophttRiufht h'm-okﬂep@l%eﬁﬁg ERAG AN but WAPHE (e UnbWn! oW
overal | yields of product I. wever, when a source of iodide ion is added
to the O0-al kyklmise okillsd épthefartt Fhe mbstveeferad hyydnoxy phaestingl giouf isithe ter nedi at e

IV is unexpectedly increased to up.to.abaut 90% th | sg, significantly 30
i nor easilflg. TR SRBeR e s e atioy efitoradcetlc dqtihufropfoe AR dradi i o
of the iodi dgm\i©a0il ia4823pfpriate Pk kbdmid soll3nt. The IRYt soBRHt inay Bejfor Situ
formati on of the corresponding iodide internediate II1' of the fornula

example, methylene chloride, dichloroethane, methylbenzene or trifluoromethyl

benzene. In the case of the preferred deprotection step with the di-tertiary butyl

ester, it is preferred to do the deprotection step in trifluoroacetic acid in methylene

15  chloride at a temperature of from about 0 ° to 40 °C, most preferably at a

temperature of about 0-5 °C.

The final product I may then be recovered and purified by conventional
procedures such as reverse phase C-18 column chromatography or solvent

20  extraction.

End product I may, of course, be converted by conventional means to a

desired pharmaceutically acceptable salt as described above.

25 It was later discovered that use of purified reagent III gave fairly low
yields of intermediate IV (approximately 10-35% yield) in the above reaction,
resulting in low overall yields of product I. However, when a source of iodide ion
is added to the O-alkylation step of the above reaction, the yield of intermediate
IV is unexpectedly increased to up to about 90%, thus also significantly

30 increasing the yield of final product I. It is believed that the addition of the iodide



PrOoj -0G X~ Prolll™ 5 and that use of this reagent results in a

| arge increase in yield of the phosphate internediate |IV. The attenpt to
substitutwopr/sfssr med internmediate I11" directly for interordsatE284 1 in
the first step of the above reaction, however, was unsuccessful due to the
greatly decreased stability of iodide rqggent Il1' conpared to the 10
chloride internediate Ill1. An alternative nmethod which was successf ul
involves wusing iodine in the 0-al kylation step along with chloride

internediate Il in the, presence of ase such .a ich alsp pay act
as a reduci h‘@f"&’@éﬁ?suhd’i‘ in ﬂé“ orgelionyt t ‘Fforfcsgp%‘éq”i‘%{?gab‘nt’ﬁ?f'nf’%«@teiIgld? eis
reduced to 'u?fo% ula0n which then converts chloride internediate Il in
situto iodide internmediate Il1l' to facilitate this step of 15 the process.
The illustrative exanple bel ow shows the 0-al kylation step using elenental
i odine which is the preferred nethod of carrﬁ; ng out this reaction to get
internediate I'V. By formng the iodigg oea [11" in situ by addition of
a source of iodide 20 ion or by reacﬂ\éno jodine and reagent |11l in the
presence of strong base, the great PSP increased yield of phosphate ester |V
allows the final product Ito be also obtgined in greatly increased yield.
The source of iodide ion is preferably sodiumi odide, but may al so include
25 |ithi8miodide, cesiumiodide, cadniumiodide, cobalt iodide, copper

20, AL O ek deus o e o0
of parent comtpooediate & CFhe W@nit /& 8B HtuRGIe o8eAd dute8uredidtd IIT' directly for
intermediate III in the first step of the above reaction, however, was unsuccessful
due to the greatly decreased stability of iodide reagent III' compared to the
10  chloride intermediate III. An alternative method which was successful involves
using iodine in the O-alkylation step along with chloride intermediate III in the
presence of base such as NaH (which also may act as a reducing agent for the
iodine). It is believed that the iodine is reduced to iodide ion which then converts
chloride intermediate III in situ to iodide intermediate III' to facilitate this step of
15  the process. The illustrative example below shows the O-alkylation step using

elemental iodine which is the preferred method of carrying out this reaction to get

intermediate IV.

By forming the iodide reagent III' in situ by addition of a source of iodide
20  ion or by reaction of iodine and reagent III in the presence of strong base, the
greatly increased yield of phosphate ester IV allows the final product I to be also

obtained in greatly increased yield.

The source of iodide ion is preferably sodium iodide, but may also include
25  lithium iodide, cesium iodide, cadmium iodide, cobalt iodide, copper iodide,
rubidium iodide, barium iodide, zinc iodide and calcium iodide. About 2-3
equivalents of the iodide salt is generally used per equivalent of parent compound

A-OH.



When el enental iodine is used in the coupling step, about 0.1 to 1.0

equi val ent of iodine, preferably 0.5 equivalent, is enployed per equival ent
of paremooomssund A-OH 5 The bases and sol vents whi ch Pe®USGIEH284hen
iodine or iodide ion is used are the same as those descri bed above when
reagent IIl is used per se. It will be understood that where the
substituent groups used in the above reactions contain certain reaction
sensitive functional groups such as amino or 10 carboxyl ate groups which
m ght result in esitabl e, side-react.i ons, such_aroyps prot ected by
conventional pr o%?? ﬁlﬁmﬁpgbbo l%ﬁéﬁﬁedtlf}%ﬁ%oélgﬂg%F‘I%P’e%’%lutn&?ry%%?%art . Suitable
protecting giguiAknfotiodRichpdserhly 0l RfulvaledBQy anpRyyed pbd diplivaddngdf for
exanple, in Protective Goups in Organic Synthesis, Theodora W G eene
(John W | eyagensep@poursbA)OH| t s jntended that such "protected"

i nternedi ates and end- 15 products are included within the scope of the
present disclosure and clains. It wll be appreciated that certain products
wi thin tiBe scope THe basésandasolventsayhitiame (Setbshei iodivie @riodids ioshis abedcan resul t
in formation of optical isomers. It is intended fhat the present invention
i ncl ude vvitrﬁr‘?\t}let%“@@éﬂé’sﬁldFscé‘%E%a iwre%nrﬂbwgdagr%n as epimeric
m xtures thereof, i.e. R or S or racemc fornms. The pharmaceutically
active compounds of this invention may be used alone or fornulated as

phar maceut i cal cdhpolibeiundsrstaodphatsivimgs thensubstdtuentogroups used indbe abavet ri azol e
ingredient, a pharmaceutically acceptable carrier, adjuvapt or 25 diluent.
The compound€2ig)® SRNGH iR frLhomsei: funelon ‘eriitrosuch g iR ire,

oral l'y, 100picafdxylags gieape Mhedhamight tdsalt iR iadauablersidefcationsCillchgrowjisect i on) .
The pharmaceutical conpositions may be in solid formsuch as capsul es,

tabl ets, pdudebsprogacted byt conyentional Brotesting strups kgows|te thasa skillsd ébtigsi ons or

i ' g R , i ¢ .
outea or 14t S0Ed PREeckifg ek Shi ARLAT 0P RACRH R iR TOCM 1
suspendi ng, exhmpld, iz PrgectivedGiduppar Orgagica§anhesis, TheodwaPdsGiéenagidmmy be in

ready-to-use_for rin 1/5285 /USD1/ 01284 15 :
y . W];ley @ gonsl, 1988. %t is intengecft at such "protected" intermediates and end-

15  products are included within the scope of the present disclosure and claims.

It will be appreciated that certain products within the scope of formula I
may have substituent groups which can result in formation of optical isomers. It
is intended that the present invention include within its scope all such optical

20  isomers as well as epimeric mixtures thereof, i.e. R- or S- or racemic forms.

The pharmaceutically active compounds of this invention may be used
alone or formulated as pharmaceutical compositions comprising, in addition to the
active triazole ingredient, a pharmaceutically acceptable carrier, adjuvant or

25 diluent. The compounds may be administered by a variety of means, for example,
orally, topically or parenterally (intravenous or intramuscular injection). The
pharmaceutical compositions may be in solid form such as capsules, tablets,
powders, etc. or in liquid form such as solutions, suspensions or emulsions.
Compositions for injection may be prepared in unit dose form in ampules or in

30 multidose containers and may contain additives such as suspending, stabilizing

and dispersing agents. The compositions may be in ready-to-use form or in



powder formfor reconstitution at the time of delivery with a suitable
vehicle such as sterile water. Alternatively, the conpounds of the present
i nventi ow@ansiss2 adm nistered 5 in the formof a supposi pOTyS@roIpsEssary,
or they may be applied topically in the formof a lotion, solution, or
cream Additionally, they may be incorpgsated (at a concentration up to
1099 into an ointnent consisting of a white wax or soft, white paraffin
base together with the required stabilizers and/or preservatives. 10 The

comeund. o HRVORH 25 Lk RS CRI R PSS RDR el el o0

parti cul arl yag shidit@fater. Speci fical ly, the conpounds of the present invention
are useful for the treatnent or prevention of topical fungal infections,
i ncluding those caused by species of Candida, Trichophyton, M crosporum

or Epi der nophyt Owtérﬁatﬁfégt,tth@&ﬁﬂd@ndg BEthe Pr&enSiBlettionQan bl Qdinifskermnt of
mucosal infections caused by Candida al bicans. They can al so be used in

t he treatnerin thd fapsokaisupgasitgal or passasy.t orothey eraysesdapplisd tepigatty & they

sPect 9, o1 oLkl Son B R R TR FRRRRRIA L 2

Bl ast onyces.cod€enifatisn upts 00%) figo bR omNAERNSONASARCIT aOWhitd@ax B SURt, ivhite t here
is provided a nethod of treating a fungal infection which conprises

admi ni st er i rRgraffin base tagether widh fhe requitedisfabdizgroand{orgreseR@tivehpound to a
host, particularly a manmalian host and nost particularly a human patient.
The use of the 25 conpounds of. the present invention as pharmaceuticals and
t he use 16f the chmpecongeunds tofiethenusmhiian ara tsefulnbecduaet theg pbdssess

medi cament fqQr the treatnent. of fungal infections are al so, praovided. The
dosage to bé ological @qiiytiss Hyanima ’éf"::l‘éf{"@%p@?(‘%ﬁ?l?' pemgls andr pgty| ar - 30

conpound beiggidifHs, hulfainPardpesifical _,QWE&%FS&&@ drahePréefinvbhtfor St e of
adm ni stration, thé nature and condition of the host "and the particul ar
situs and osglhfarthebeatment enpreventi@slof tapienh forigal indeqsimns, includingghester r ed
dosage and rc%llilée% b%lf species of Candida, Trichophyton, Microsporum, or Epidermophyton.
15  Additionally, they are useful for the treatment of mucosal infections caused by
Candida albicans. They can also be used in the treatment of systemic fungal
infections caused, for example, by species of Candida albicans, Cryptococcus
neoformans,  Aspergillus  flavus, Aspergillus fumigatus, Coccidioides,

Paracoccidiodes, Histoplasma, or Blastomyces.

20
Thus, according to another aspect of the invention, there is provided a

method of treating a fungal infection which comprises administering a
therapeutically effective amount of the compound to a host, particularly a
mammalian host and most particularly a human patient. The use of the
25 compounds of the present invention as pharmaceuticals and the use of the
compounds of the invention in the manufacture of a medicament for the treatment

of fungal infections are also provided.

The dosage to be administered depends, to a large extent, on the particular
30 compound being used, the particular composition formulated, the route of
administration, the nature and condition of the host and the particular situs and

organism being treated. Selection of the particular preferred dosage and route of



WO 01/52852 PCT/ US01/ 01284 16 application, then, is left to the discretion
of the physician or veterinarian. In general, however, the conpounds nmay
be adm niwoersssparenterally or orally to mamralian hostBCT/US@miaswount of
fromabout 5 ng/day to about 1.0 g/day. These doses are exenplary of the
average case, and there can be individuajginstances 5 where higher or |ower
dosages are nerited, and such dosages are within the scope of this

i nvention. FurthernDre adninistration of the conpounds of the present

i nventions can %g ucte di.vi ded doses. invitro

cvar tat Pon Cpblifions s forl T fie, RFeBoR Bt ind bbgiiclal e e an. ¢

i nvention cainbfl WL REC BYmP&URISThaY BE alhifidtered IParenitdhllP ok @Fally to
concentration (MC). The MC s the concentration of test conpound which

i nhi bits themgmmatian hests tnw@fm@@mtﬁf poabguh? mdab/mpb@lettll Qe/day. dbesees of
agar pl at €S, 45&¢ a.rehe%(\“ %?dr% Q)g %era nys%UF&id h{%?eo EQnOEQ Eiﬁ]lafa}nifzagg f Ic

concentration, 1S 1 nocC unga Sstraln an | S t hen

i ncubat ed f owhet8highat ordéwer dddagePiratnsitéd, and Xl cnsdgekfaré (Mithtﬂ"lthe RE@eENce or
absence of fungal, growth, and the rel evant concentratlon is. . noted.
M cr oor gani stethigintentioan Huthegmare, admistiagien of thg GemPeHKlg fhe PEiseRins

psper i g1 | | usinldifofBLAShe diGheR i eiRR: SBlor iapAREUT SPP. . Epi der mophyt on

fl occosum Coccl |0| es Immtis ul opsos gal brata. It should be
recogni zed that, as prodrugs, some conpounds of the invention may not be

active 20 in therl{e”ng%Q Jl&‘itfon -Fi'ffe érﬁxfﬁ{ﬁ Pa&\@tlléégc#f'tgé; Pg@g?%f‘gfés of the

present invention can carried out serles
i nt r aperli0t oneed¢ntion cambe pedormesl Eyml@a’mlmlng olie mhymumhhﬂnhmmcmtcmﬂratmn to mce

whi ch have b ipoculated with a strain of fun ndld
al Ibi cans). A@ﬁé)i 5@ h{g%fj’étﬂé‘? FRurERrHiPn %F?‘Hﬁo"?‘ﬁz""éﬁ? \(E‘ﬁvg‘lts @ gt“l‘\‘@t treated
group of m GsF RS teH rf‘xfc%&?imgﬁs ﬂgﬁrakﬁc\/éa la?eﬁést(ﬁf Exhﬁafégaéaeh ﬁﬁiwﬁg thegieat ed

group of mce. The dose Tevel whi ch the test conpound provides 50%
prot ection agaipeynd tlmr@rpca‘aﬂfvdlat@f $recificofoncemratiohe st inopulated nwitke @, fud@alThe

conpounds C)fstrapne f&aR nfate! MR enr} fngu cp P %chl a%|3l7)6Ci. nlchre F3es Eire examined
15  for the presence or absence of fungal growth, and the relevant concentration is

noted. Microorganisms which can be used in the test include Candida albicans,

Asperigillus fumigatus, Trichophyton spp., Microsporum spp., Epidermophyton

floccosum, Coccidioides immitis, and Torulopsos galbrata. It should be

recognized that, as prodrugs, some compounds of the invention may not be active

20  in the in vitro test.

The in vivo evaluation of compounds of the present invention can be
carried out at a series of dose levels by intraperitoneal or intravenous injection or
by oral administration to mice which have been inoculated with a strain of fungus

25 (e.g. Candida albicans). Activity is determined by comparing the survival of the
treated group of mice at different dosage levels after the death of an untreated
group of mice. The dose level at which the test compound provides 50%

protection against the lethal effect of the infection is noted.

30 The compounds of the present invention substantially increase the

solubility of the parent triazole antifungal compound and also release the



solubility of the parent triazole antifungal
WO 01/52852 PCT/ US01/ 01284 17 bioactive parent conpound (i.e.
a prodrugyoassmenonstrated in human
EXAMPLES 5 The foll ow ng exanples illustrate the invention,
limtation thereof.
abbrevi ati ons well-known to those skilled in the art.

i ntended as a
are conventi onal

conpoun
liver S9 experi

The revi ati ons

d and al so rel ease the
function as
nment SPCT/URUIBTBATI VE
but are not
used in the exanpl es

Sonme of the abbreviations used are as follows: 10 h = hour(s) rt = room

t enperature E—teHahdH)ran

mllili ter(sl)‘oaq_lvepP‘iePE?((réQ‘z“"%t(Qe é‘“%‘@‘%%ﬁ Pfe-fg p as é‘f‘éﬁ’&“ W;hun?félet ate 20
TFA = trifluprpa6ekp&imgitd CH2C12 = dichloromethane CH3CN = acetonitrile
In the foll owm ng exanples, all terrperatures are given in degrees 25
Centigrade. Melting points were determ ned on an electrothernal appar at us
and are not corrected. Proton nance (I H NWR) spectra
were  recorded on a Bruker -508 2 Varian Gem ni 300

spectronmster. All

spectra were determned in CDC13 or

D20 unl ess ot herw se

The following examples illustrate the invention, but are not intended as a
limitation thereof. The abbreviations used in the examples are conventional
abbreviations well-known to those skilled in the art. Some of the abbreviations

used are as follows:

10
h = hour(s)
rt = room temperature
mmol = mmole(s)
g = gram(s)
15 THF = tetrahydrofuran
mL = milliliter(s)
L = liter(s)
Et20 = diethyl ether
EtOAc = ethyl acetate
20 TFA = trifluoroacetic acid
CH,Cl, = dichloromethane
CH;CN = acetonitrile
In the following examples, all temperatures are given in degrees
25  Centigrade. Melting points were determined on an electrothermal apparatus and
are not corrected. Proton nuclear magnetic resonance (IH NMR) spectra were
recorded on a Bruker —-500, Bruker AM-300 or a Varian Gemini 300
spectrometer. All spectra were determined in CDCI3 or D20 unless otherwise
indicated. Chemical shifts are reported in & wunits (ppm) relative to
30 tetramethylsilane (TMS) or a referencé solvent peak and interproton coupling

constants are reported in Hertz (Hz). Splitting patterns are designated as follows:

s, singlet; d, doublet; t, triplet; q, quartet; m, multiplet; br, broad peak; dd, doublet



i ndi cated. Chem cal shifts are reported in S units (ppm relative to 30
tetranethyl silane (TM5) or a reference sol vent peak and i nterproton

coupli ngwa@onsasants are reported in Hertz (Hz). SplittingPORUSErass4ar e
designated as follows: s, singlet; d, doublet; t, triplet; g, quartet; in,
mul tiplet; br, broad peak; dd, doublet Wg 01/52852 PCT/US01/01284 18 of
doubl ets; dt, doublet of triplets; and app d, apparent doublet, etc. Mass
spectra were recorded on a Kratos Ms-50 or a Finnegan 4500 i nstrument

utilizing direct tion i sob a

bonbar dnent O(fIQRB'?letSo&t QP‘Z@F?‘%&“I’ ctinagg, %%R/d’(aé’@fiﬁenyéo“ﬁ?ﬁ%ﬁ SHEi ﬁﬂss tsﬂ?cﬁral ayer

chr omat ogr aRkfe (ddorded6iSa Kehths m-@gtor @rFlﬁﬁé%%.ﬁ ai500l instlubiehBuiRling datas
(60F-254) and visualized using , 1 odine vapors, and/or staining by

heating wit mhmmmmoplﬁB%Wt f@StaFéGHG bopbg t §RAB, orcleqsioit ogr aphy
was performed in a ﬁss colum using C18 silica gel (Waters 10 Corporation
Preparative 81§prf)éé% ‘at pressures sonmewhat above atnospheric pressure.
EXAMPLE 1 15

bt azol - 1oyl yASHTR Mg SR meE R el ot ¢
ONa O O ONailich g¥1 HlarésNGOF 54k ahd vEsuﬁTﬂzedZﬁ)suZ@UWDh@ﬂt/ 5&85@2 vE6orS,UBild01284
staining by heating with methanolic phosphomolybdic acid. Reverse phase
chromatography was performed in a glass column using C18 silica gel (Waters
10  Corporation Preparative C18 125A) at pressures somewhat above atmospheric

pressure.

EXAMPLE 1

15  (2R,3R)-3-[4-(4-cyanophenyl)thiazol-2-yl]-2-(2,4-difluorophenyl)-1-(1H-1,2,4-
triazol-1-yD)-2-[(dihydrogen phosphonoxy)methoxy|butane, sodium salt

20

25



19 A (2R 3R) - 3-
4- (4- cyanophenyl )t hi azol -2-yl]-2-(2, 4-di fl uorophenyl)-1-(1H
1,2, 4-tr |vm01/5285yl) 2-[(di-tert-butyl phosphonoxy) nmet hoxybponwanasiisa OH O

OCB O N OP-~P-O 11 11 NONS ON(r) OOF N/ III \AN=S | 1/
N FCNFIVCN 5 To a sol ution ofg

R) - 3-[ 4- (4- cyanophenyl )t hi azol - 2-yl]-2-(2,4- difluorophenyl)-1-(1
H1, 2, 4-triazol-1-yl)butan-2-ol, Il, (8.74 g, 20 mmol) in THE (40 m_)

" A T AT Gl 8
di- tert-butyl chi-AdHasdrY Rl (dirtertutyl Phomn@(yf).meﬁlﬁx giapens added. The

reaction 10 mixture was heated at 50 C for 16 h. The reactlon m xture was
then allowed to cool to rt and was|concentrated under reduced pressure.
The residue was dissolved in Et20fnd was washed wi th H20 ag&bri ne. The
organic | ayer was gpi ed over NgS@oaryg\t\l/ concentrated un@er ~reduced

pressure to N\al n £7§0 g of cru ed conpound, A V,pae um A
smal | porti 3 C -'a 15 rrpo ynd was pur Lji ed By, v&rs@ﬁﬂase
chr omat ography on C 18 colum wms el uted/ W }h38% H20, 38%
CH3CN H20, 45% C ,- nd t hen__50% CHRCNL ¥/ TheYpr ogucs cont ai ni ng

fractions were co oA wnder reduced pressurre A to renove
CH3CN. The resul tinyg @ ayer was then extract i th et 20. The Et 20
| ayers were washed with br¥me, dried and
il CN E
v CN
5 To a solution of (2R,3R)-3-[4-(4-cyanophenyl)thiazol-2-yl]-2-(2,4-

difluorophenyl)-1-(1H-1,2,4-triazol-1-yl)butan-2-ol, II, (8.74 g, 20 mmol) in THF -
(40 mL) under a nitrogen atmosphere was added sodium hydride (0.80 g, 60% in
oil, 20 mmol) at rt. The resulting mixture was stirred at rt for 0.25 h and then di-
tert-butyl chloromethyl phosphate, III (10.3 g, 40 mmol) was added. The reaction

10 mixture was heated at 50 °C for 16 h. The reaction mixture was then allowed to
cool to rt and was concentrated under reduced pressure. The residue was
dissolved in Et,0O and was washed with H,O and brine. The organic layer was
dried over MgSO, and was concentrated under reduced pressure to obtain 17.0 g
of crude subtitled compound, IV, as a gum. A small portion of this crude

15  compound was purified by reverse phase chromatography on C-18. The column
was eluted with 30% CH;CN/H,0, 38% CH3CN/H,0, 45% CH3CN/H,0 and then
50% CH3CN/H,0. The product containing fractions were concentrated under
reduced pressure in order to remove CH3CN. The resulting aqueous layer was
then extracted with Et,0. The Et,O layers were washed with brine, dried and

20  concentrated under reduced pressure to afford purified subtitled compound, IV, as
a white solid. 'H NMR (300 MHz, CDCl3): & 8.35 (s, 1H), 7.98 (d, 2H, J=9), 7.76
(s, 1H), 7.71 (d, 2H, J=9), 7.63 (s, 1H), 7.36-7.27 (m, 1H), 6.86-6.78 (m, 2H),
5.53 (dd, 1H, J=28,6), 5.53 (dd, 1H, J=9,6), 5.17 (d, 1H, J=15), 5.03 (d, 1H,
J=15), 4.01 (q, 1H, J=7), 1.47 (s, 9H), 1.45 (s, 9H), 1.37 (d, 3H, J=7). MS [ESI"

25  (M+H)'] 660.2 obs.



20 concentrated under reduced pressure to afford purified subtitled
conpound, 1V, as a white solid. "H NWR (300 MHz, CDCl 3): S 8.35 (s, 1H),
7.98 (d, wolp/3289), 7.76 (s, 1H), 7.71 (d, 2H, J=9), 7.63r(HUSdH1284
7.36-7.27 (m 1H), 6.86-6.78 (m 2H), 5.53 (dd, 1H, J=28,6), 5.53 (dd, 1H,
J=9,6), 5.17 (d, 1H, J=15), 5.03 (d, 1H,q¢ J=15), 4.01 (q, 1H J=7), 1.47
(s, 9H), 1.45 (s, 9H), 1.37 (d, 3H, J=7). M5 [ESI+ 25 (M+H)+] 660.2 obs.
WO 01/52852 PCT/US01/01284 20 B. (2R 3R)-3- '

4- (4- cyanophenyl )t hi azol - 22yl ] - 2- (2 4 di f -1- (1K
1,2, 4-tri azdh- 1- ER3K) il A0 m%m um salt
Ok ONa ,P-0O - Ol llﬂyl}\-ﬂ 4 M_aphwxy}mqt xyJeytang, Sodigme £ N

=72/ NNFF IV @t CN 5 The crude

(2R, 3R) - 3-[4- (4-cyanophenyl )t hi azol - 2-yl]-2-(2,4- difluorophenyl)-1-(1
H1,2,4-triazol-1 -yl)-2- [gdi-tert-butyl phosphonoxy)nethoxy|®utane, 1V,
(17 g) was di ssol ved |r)/\CH$C1;2 (100 nL). To this solutigfgab WMded TFA
(50 ni) and the rgact |90 OFri xt nge was fhiotkfigh at rtor 19Y0.28 h. The
reaction mxturg we n goncentrated under reducedpres To the

resi due was addeB‘/HZO(ZO ), Et207{TI00 miT~ and Et GAC ). The pH
of the aqueous |ayé& Mdf usted to 7.6 by addition o 208 and
t hen
F
F ! CN

v CN

The crude (2R,3R)-3-[4-(4-cyanophenyl)thiazol-2-yl]-2-(2,4-
difluorophenyl)-1-(1H-1,2,4-triazol-1-yl)-2-[(di-tert-butyl
phosphonoxy)methoxy]butane, IV, (17 g) was dissolved in CH,Cl, (100 mL). To
this solution was added TFA (50 mL) and the reaction mixture was stirred at rt for

10  0.25 h. The reaction mixture was then concentrated under reduced pressure. To
the residue was added H,O (200 mL), Et,O (100 mL) and EtOAc (100 mL). The
pH of the aqueous layer was adjusted to 7.6 by addition of solid Na,COj3 and then
the organic and aqueous layers were separated. The aqueous layer was then
subjected to reverse phase chromatography on 400 g of C-18 eluted with HO to

15 5% CH3CN/H,0. The product containing fractions were concentrated under
reduced pressure, frozen and lyophilized to afford 1.5 g of the subtitled
compound, I, as a white solid. (1.5 g, 12% over two steps). 'H NMR (500 MHz,
D2.O) d 8.91 (s, 1H), 7.92 (s, 1H), 7.81 (d, 2H, J=8), 7.80 (s, 1H), 7.77 (d, 2H,
J=8), 7.21 (dd, 1H, J=15,9), 6.99 (ddd, 1H, J=9,9,2), 6.91 (ddd, 1H, J=9,9,2), 5.35

20  (dd, 1H, J=6,6), 5.29 (d, 1H, J=15), 5.21 (dd, 1H, J=6,6), 5.19 (d, 1H, J=15), 3.86
(q, 1H, J=7), and 1.35 (d, 3H, J=7); MS [(ESI" (M-H) 546.1]; Anal. Calcd for
Cy3H 5F2N505S,P/Nay/3.5 H,O: C, 42.21: H, 3.85: N, 10.70: Na, 7.03. Found: C,
42.32: H, 3.83: N, 10.60: Na, 7.04.

25



the organic and aqueous | ayers were separated. The aqueous | ayer was then
subj ected to reverse phase chromat ography on 400 g of C-18 eluted with H20
to 15 5%w@hBSSH20. The product contai ning fractions werPCTORTIANR$4at ed
under reduced pressure, frozen and |lyophilized to afford 1.5 g of the
subtitled conpound, |, as a white SO|I$ (1.5 g, 12% over two steps). 'H
NVR (500 MHz, D20) S 8.91 (s, 1 : 2l , 7.81 (d, 2H, J=8), 7.80
(s, 11-1), 7.77 (d, 2H, J 8) 7. 21 (dd, 1H e 15 9), 6.99 (ddd, 1H,
J=9,9,2), 6.91 (ddd 5.?1 20 (dd, 1H, J=6,6), 5.29 (d, 1H,
J=15), 5.21 , J=15), 3.86 (g, IH J=7), and
1.35 (d, 3H, J=7); MS [(ESI" (MH" 546. 1]; Anal. Calcd for
C23H18F2N505S1P1/ Na2/ 3.5 H2O. C, 42.21: H, 3.85: N, 10.70: Na, 7.03. Found:
C. 42.32: Hpi-@rtdstylnhloramethyl prospiratadll, @By Weonstlebyasyp obtE/ foowing1 284 21
D-tert- butyI ﬁh oronet hyl phosphate, I11: Di-tert-butyl chloronethyl
phosphat e, §t y be nade by any of the followng nethods. 5 Method 1
Silver dig-t- butyI phosphate (6.34 g, 20 nmmol ), which was prepared by m xi ng
di - t-butyl phosphate (obtained fromdi-t-butyl phosphite by the nethod of
Zwi erzak 1(Methad | uba, Tetrahedron, 1971, 27, 3163) with one equival ent of
silver carbonate in 50% aqueous acetonitrile and by I'yophilizing to
dryness, wa )0 t 1) in
benzene andssslﬁeggggb% g@%%ﬁ%{ateggj$ gjtvu@gﬁ; o?m% \ﬁ%gﬁ eélgﬁéi reg%tg?om xture
was filter ectlmﬂyiphbsplfatd (obmired fammdehbmtat plibsphitieby thedurtkell pff Zwisnrzak. The

id d el ith 2:1 hyl
oot at o 10 Ap X nERd SALEET S ek e S EB R RSBt B JNEEEPE Dbt ai 1 ¢ he
\S]E?t?' t idSEQfﬂSO uebbs a(c%to?ntﬂle ahdl bg)lyb;ﬂ{lﬂimg toldtyhbds, @Qjﬁé&d 8g&h&3 (d, 2H,

=17, \’Sl?h chlormodomet}(lane (35 g, 200 mmol) in benzene and stirred at room

temperature for 18 hrs. The reaction mixture was filtered and the filtrate

concentrated under reduced pressure. The residue was chromatographed on silica
15  and eluted with 2:1 hexanes-ethyl acetate. Appropriate fractions were

concentrated to dryness to obtain the subtitled compound III (3.7 g, 71% yield):

1H NMR (CDCI3) 5 5.63 (4, 2H, J=17), 1.51 (s, 18H); MS (MH" = 259).

Method 2

20
Tetrabutylammonium di-t-butyl phosphate was prepared by dissolving di-t-butyl
phosphate [ 20g, 94 mmol (obtained from di-t-butyl phosphite by the method of
Zwierzak and Kluba, Tetrahedron, 1971, 27, 3163)] in methanolic
tetrabutylammonium hydroxide (47 mL of 1M solution, 47 mmol). The reaction

25  mixture had a temperature of 23 °C and pH of 4.33. The pH of the reaction
mixture was adjusted to 6.5-7.0 by addition of methanolic tetrabutylammonium
hydroxide (48 mL of 1M solution, 48 mmol) over 0.2 h. The reaction mixture
was stirred for 0.5 h at approximately 26 °C and then was concentrated under
reduced pressure at a bath temperature below 40 °C. The crude residue was

30  azeotroped three times by adding toluene (3x100 mL) and then the mixture was

concentrated under reduced pressure. The crude residue was then triturated in



Met hod 2 20 Tetrabutyl ammoni um di -t-butyl phosphate was prepared by

di ssolving di-t-butyl phosphate [ 20g, 94 mmol (obtained fromdi-t-butyl
phosphi t avby1/54862 met hod of Zw erzak and Kl uba, Tetrahedr pOT/USON /28427,
3163)] in nethanolic tetrabutylamoni um hydroxide (47 nL of 1 M sol ution,
47 mmol ). The reaction 25 m xture had a Jhenperature of 23 C and pH of 4. 33.
The pH of the reaction mxture was adjusted to 6.5-7.0 by addition of

met hanol i ¢ tetrabutyl anmoni um hydroxide (48 niL of 1 Msolution, 48 mol)
over 0.2 h. The reaction mxture was stirred for O. at, approxjmately 26

5h
C and t hen wald kexaees(Or@l fou Lnangrther tgseladiwas eallagred byt filtration. askéfper at ur e
bel ow 40 C. .The, crude, ¥ 59};&?%‘@%}%&&%%8&%9%% %i%?%%t'c@@ﬁopy addi ng
en rated U

111111u.
t ol uene (3x1 ?71‘3 an e mxture was conten nder reduced

pressur e. TherdbuudemfRaiuih di-wbsty! pieplidie hda ahitel solid. W4 @F). SPBSRother
PCT/ US01/ 01284 22 cold hexanes (0C) for 1 h and then the sond was
col l ect ed byliqupr waneonsantrafed pader reguced prepsusg shiiratest in€gldy hexanes and

dried tolsggféf%@xffsiéﬁg@n@rf&pl RY Thd RARNICEERIPEY HIRAon | wBukY hiihpsphat e as a

white soli he not her i quor was concentrated under reduced
pressur e andninimumtamdunt af edd hexanes shddrivedages 4 @0omd gropef 1 h. The solid

was col |l ect ed filtration, shed with a 1.ni n f co]d hexanes
and dri ed t&et@ff%éylﬁmg’é’emgﬂ'gﬁy@?ehosmf&t? %%Y"git'éﬁ‘%cm Wé’t}'?%gﬁ?tﬁ phosphat e
as a white sobdsl Al doButR)of tSitabadyliindhiund diZtButy] phosphddt (2018 %80

tetrabutyl anmoni'um di -t-butyl phosphate (218 g, 480 mmol) 1n benzene (200
m.) was addeumdh)dapherzsne OkmEy was addled dedpydsser stizied chivr¢igdogethasss mmol )

over 1.5:h t. e reactign. m xtu was..st ik iitional 1.5 h at
rt and fiﬁena(m(gg’égg&gm&g%ﬁqusnglgzr(}t’r ggﬁ?@ﬁ“%% fé’é’éﬁl‘r‘i’e&&ﬁ@ggiaby resi due was
di ssol ved i mdBitid@alens hfat kit aficdheh tvak eoiéatradd uedagetduded phiselte h@He oily
preci pitated. The organi C Ia%{er was _washed wi th saturated NaH and

H20/ bri ne ( Eesiglue wasdissalysd in () and filkered perempve suissehdswlicededm sul f at e,

precipitated. The organic layer was washed with saturated NaHCO; and
H,O/brine (1/1). The organic layer was then dried over magnesium sulfate,

15 filtered and concentrated under reduced pressure to yield a red brown oil (320 g).
The red brown oil was subjected to chrdmatography on silica gel (800g) eluted
with 20% EtOAc/Hexanes, 25% EtOAc/Hexanes then 30% EtOAc/Hexanes. The
product containing fractions were concentrated under reduced pressure to yield a
golden oil. The oil was diluted with CH,Cl, (30 mL) , concentrated under

20  reduced pressure and then dried under vacuum to yield the subtitled compound III

(61.3g, 49% yield). '"H NMR (Benzene-dg) 6 5.20 (2H, d, J=15), 1.22 (18H, s).
Method 3

25  lodochloromethane (974 g, 402 mL, 5.53 mol) at 25°C was treated with
tetrabutylammonium di-z-butylphosphate (250 g, 0.553 mol). The phosphate was
added portionwise over 10 minutes. The heterogeneous mixture became a clear
pink solution after approximately 15 minutes. The mixture was stirred for three
hours, and the iodochloromethane was then removed by rotary evaporation with a

30  bath temperature of <30°C. The residue was taken up in 1 L #-butyl methyl ether

and stirred for 15 minutes to precipitate tetrabutylammonium iodide by-product.



15 filtered and concentrated under reduced pressure to yield a red brown
oil (320 g). The red brown oil was subjected to chromatography on silica
gel (800gyoel/suserd w th 20% Et OAc/ Hexanes, 25% Et OAc/ Hex areB/UBHen1280%

Et OAc/ Hexanes. The product containing fractions were concentrated under
reduced pressure to yield a golden oil .p3The oil was diluted with CH2C12
(30 nm.) , concentrated under 20 reduced pressure and then dried under
vacuumto yield the subtitled corrpound 11 (61.3g, 49%yi el d) 1H NWR

(Benzene- d6) 2H,. d,. J=15 1.22

| odochl or ormeX eﬁgﬁgy%g%ra 'Bumzf@ “)as Be%veﬂéﬁy)vag?wég@rwgqﬁ?oé‘ﬁ? axinsred

t et rabut yl argmgifsifefli The Rldaxd wmw{t@teﬁdagoro%ry Qv&yvsativdl th an bilewvibies phat e

was added portionw se over 10 m nutes. The heterogeneous m xture becanme a

clear pi nk cenlained@rd: hmiswurepfdiipodmadesited Bimes mRUEEY The ni xture was

stirred for three hours, and the iodochl oronethane was then renoved by

rotary evaporation with a 30 bath tenperature of <30C. The residue was

taken up in 1 L t-butyl nethyl ether| ,and stirred for 15 mnutes to

precipitate tetrabutylammoni umiodi de by- prb\cF,dct WO 01/ 52852

PCT/ US01/ 01284 23 Tetrabutyl ammnl mm i odi delwas renoved by vacuum

filtration through a si ntered?gj_ _fdmneb .The filtrate was concentrated
whi

by rotary evaporation to an oi ? C ntaﬁn@ 5:1 mxture of Il and
undesired dinmer inmpurity T ol o n O 50lll." The m xture can be
purifiedsby a silica gel chromatography @ obtain Ill as pure conpound in

-60% vyield as an oil. 10

The mixture can be purified by a silica gel chromatography to obtain III as pure

compound in ~60% yield as an oil.
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15 20 25 WD 01/52852 PCT/US01/01284 24 EXAMPLE 2 (2R 3R)- 3-

4- (4- cyanophenyl )t hi azol -2-yl]-2-(2, 4-di fl uorophenyl)-1-(1H1, 2, 4-

triazol - w@hbi/s852 (di hydr ogen phosphonoxy) net hoxy] but ane 5POT/0%01/01268H \ |, O
C NOFNO11 NON=S 011 O0O1< F N/ B11 NN= S NaH, THF, 12 F N F
11 CNF IV CN CFR3COOH CH2Cl12 OHI1 INQOHOOH NON=SFN F | CN

EXAMPLE 2

(2R,3R)-3-[4-(4-cyanophenyl)thiazol-2-yl}-2-(2,4-difluorophenyl)-1-(1H-1,2,4-
triazol-1-yl)-2-[(dihydrogen phosphonoxy)methoxy]butane

-}

o}
o)
0_\ﬁ ~~

o
i

Ci

NaH, THF, I,

CF,COOH
CH,Cl,

A. An oven dried, 1L round-bottom flask equipped with a mechanical stirrer,
nitrogen inlet adapter, pressure-equalizing addition funnel fitted with a rubber

10  septum and temperature probe was charged with sodium hydride (2.89 g, 0.069
mol, 60%) and THF (50 mL). To this stirred suspension, (2R,3R)-3-[4-(4-
cyanophenyl)thiazol-2-yl]-2-(2,4-difluorophenyl)-1-(1H-1,2,4-triazol-1-yl)butan-
2-0l, II, (10 g, 0.023 mol) in 30 mL of THF was added dropwise over 20 minutes

at room temperature. After stirring for 45 minutes, a solution of iodine (2.99 g,



A. An oven dried, 1 L round-bottom flask equi pped with a nechani cal
stirrer, nitrogen inlet adapter, pressure-equalizing addition funnel
fitted wwoéonsssbber 10 septum and tenperature probe was BOBUgEd 1284t h

sodi um hydride (2.89 g, 0.069 nol, 60% and THE (50 nmL). To this stirred
suspension, (2R 3R)-3-[4-(4- 25

cyanophenyl )t hi azol - 2-yl]-2-(2, 4-di fl uorophenyl )-1-(1

H 1,2, 4-triazol -1- yI)butan- 2-ol, 11, (10 g, 0.023 m)l) in 30 nL of THE was

added drop ver erat ur er. stir for 45
ni nut es, (ﬁ.}‘gl rB?ll)b'? Tﬁk@?@@)&%@a‘gﬂ%\i@ﬁf%ﬁ‘é‘% §6‘11 meé%é?ng

0. 0115 mDI) drfpwisEaddiflofbi donFna dd el Mt?]émo‘éﬁnﬁhﬂrphb Hﬂté)lllllf(iﬁ Dbolgl ovved by
dropwi se addition of conpound di tert butylchl oronethyl phosphate, |11

(13.29 g, G)Qﬁ§5rnnbt~68%68%11®mﬁt V5 mimages. 1 ememogsrnlxmrewaéa@tredafprﬁl xt ur e
was stirred for 4  hours

Ct | t h t Th
conpl eti on Jrups At apaut 41, R t°§°Wé’ietf ﬁﬁdg?f“&} 6$@§5§§Sﬂéﬁﬁc I lgmr eagtl on
m xture was paun&tkd Hitig- ﬂrG&sﬁ-ﬂ’ﬁC V‘ﬁfe@éa&x%ﬁ@m&@re w-gbﬁoﬁﬂ&'ﬁﬁé'&emme was

separated and éexttacted with ethyl acetate (3 x 50 nL) and the conbi ned
organi ¢ ext reater (188 migs i agiedus pbase wwteduaoégxtracﬁ@ vBoethy) | water (50

m), b 50 Lf d d und
"etuced pr ecenr @ 1l VLS pi B ARRTRA S BLEn AT Sp SRR (@2 T

97% pure) . Toegiua thesulite g30iLyasatetS6d mIas biisc (S0mB}, dpie@ovél mdgnegium
round- bottom f| ask equi pped wth magnetic stirrer, cooling . bath, pH probe

and N2 inl etsulfawa@d cmnan@dgé@urtrﬁ@cgd DERSEYTE 49 glswpleAfeHB‘d\ﬁél @2:38.g) in
CH2C12 t | ti
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reaction. The conpleti on of the reactl on was judged by in-process HPLC.
The reaction m xture was poured into a cold solution of 2N NaOH (64 ni).
The reacti oB-mi xtToe aroyad- b@?ﬁ%@ﬁ“%?%wﬂm%ﬁgﬁu‘éﬁﬁ%@OéIEg*’a@SP ) to

renmove al | i Wi ESHaroedHE: & YR 7y ;g the title
product as tﬁlil %lgﬁq?nﬁ%éatﬂrgtaﬂ\%vas %7 e araﬁe E S E ‘%ﬁ i'vated charcoal (10 9)
and filtereCH{CloW@Im) betlccaleddell 1@&. Td ﬁﬁs @timarsolutiotnr aiffworosmsticadidi f i ed
with INHO to pH 2.5. The free acid, the title product, was
15 (8.8 mL) was added slowly and stirred for 3 h to complete the reaction. The
completion of the reaction was judged by in-process HPLC. The reaction mixture
was poured into a cold solution of 2N NaOH (64 mL). The reaction mixture was
extracted with t-butyl acetate (2 x 65 mL) to remove all the organic impurities.
The aqueous layer containing the title product as bis sodium salt was treated with
20  activated charcoal (10 g) and filtered through a bed of Celite. The clear filtrate
was acidified with IN HCl to pH 2.5. The free acid, the title product, was
extracted into ethyl acetate (2 x 50 mL). The combined organic layer was washed
with wéter, dried over MgSQ;, filtered, and the filtrate concentrated under

reduced pressure to afford 3.39 g of crude title product.
25

30



extracted into ethyl acetate (2 x 50 nL). The conbi ned organic |ayer was
washed wth water, dried over MgSO4, filtered, and the filtrate

concentr av@di/sasder reduced pressure to afford 3.39 g of PeD@sOG1RS4e
product. 25 30 WD 01/52852 PCT/US01/01284 26 EXAMPLE 3 Bis lysine salt of
(2R, 3R) - 3- 4-(4-cyanophenyl)thiazol -2-yljg 2-(2, 4- difluorophenyl)-1-(111-1
,2,4-triazol-1-yl)-2-[(di hydrogen 5 phosphonoxy) net hoxy] but ane The above
obtained title product from Exanple 2 was di ssolved in nethanol (75 nli)
and to this L-lysine (1.8 g) was adgﬁgé§@ﬂg§gated at 60 Cfor 4.5 h. The
hot reaction mxture was filtered t ed of Celite. The filtrate 10
was concentrated to about 5 nm., m xed with ethanol (100 nL) and heated to
65 Cto crystallize the bIS | ysi ne salt The salt was coIIected on a
Buchner f unriip lysinecsalirof 4 ARANhE 2 the title
conmpound as ag of . : - AVPLE 4 Tert-butyl am ne
salt of (2R=R—4{4——cyandphen 3 =2-(2, 4-

di fl uoroﬁheqmbgphbn()iy)iﬁelhc&,y]blﬂdneazol I -yI) 2 [ (di hydr ogen
phosphonoxy) met hoxy] butane 20 A solution of title product of Exanple 2 was
di ssolved in 50 nL of ethyl acetate and to this was added t-butyl am ne
(5.3 ni) under n'THe%%Q obtdfhe %ﬂe:phgﬁct AR pIes vl ufsemeda;n 40 C for
about 1 hour to crysta I ze t The bi's t- butyl am ne salt was
col | ect ed omethiwd TemLf) and &l thesr{dlyi;mee(dl Sup)deas addediamd heatedlmat 40°Crfdr 2. 21 g of

the title co pupd as an ff tecrstl nesld 01/52852
PCT/ UISO 1/ 01 ! %ot react?on m%]lllre Was filtered tLrough 2 bed of CVPte. Jljhe %ﬁtrate

10  was concentrated to about 5 mL, mixed with ethanol (100 mL) and heated to 65

°C to crystallize the bis lysine salt. The salt was collected on a Buchner funnel
and dried under vacuum to afford 3.71 g of the title compound as an off white

crystalline solid.
15 EXAMPLE 4

Tert-butyl amine salt of (2R,3R)-3-[4-(4-cyanophenyl)thiazol-2-yl]-2-(2,4-
difluorophenyl)-1-(1H-1,2 4-triazol-1-yl)-2-[(dihydrogen

phosphonoxy)methoxy]butane

20
A solution of title product of Example 2 was dissolved in 50 mL of ethy!
acetate and to this was added t-butyl amine (5.3 mL) under nitrogen. The reaction
mixture was stirred at 40 °C for about 1 hour to crystallize the product. The bis t-
butyl amine salt was collected on a Buchner funnel and dried under vacuum to

25  afford 2.21 g of the title compound as an off white crystalline solid.



27 CLAIM5 W claim 1. A conmpound of the forrula 5 RRO OHOP-0 OA OH
wherein A is the non-hydroxy portion of a triazole antifungal conpound of
the typaveons®sni ng a secondary or tertiary hydroxy groupcT/asd/R&snd Rl
are each .independently hydrogen or (C 1-C6)al kyl, or a pharnaceutically
acceptable salt 10 thereof. 2. A conpouad of claim 1l wherein A represents
t he non-hydroxy portion of a triazole antifungal conpound of the type
containing a tertiary hydroxy group. 15 3. A conpound of claim2 wherein A
is agroup of the formula RS R4 NN : N wherein R3 represents a
phenyl group substituted by one or no gen atons; R4 represents
hydrogen or CH3; 20 RS represents hydrogen, or taken together with R4 may
represent =CMgclait®s represents a 5- or 6-menbered nitrogen-containing ring
whi ch may be optionally substituted by one or nore groups selected from
hal ogen, =0, WD 01/52852 PCT/US01/01284 28 phenyl substituted by one or
nmore groups 1sel e esmpoitl 8the {dehioth) -

5

wherein A is the non-hydroxy portion of a triazole antifungal compound of the

type containing a secondary or tertiary hydroxy group, and R and Rl are each
independently hydrogen or (C1-Cg)alkyl, or a pharmaceutically acceptable salt
10  thereof.

2. A compound of claim 1 wherein A represents the non-hydroxy portion of

a triazole antifungal compound of the type containing a tertiary hydroxy group.

15 3. A compound of claim 2 wherein A is a group of the formula

wherein R3 represents a phenyl group substituted by one or more halogen atoms;

R4 represents hydrogen or CH3;

20
R5 represents hydrogen, or taken together with R4 may represent =CH2;

RO represents a 5- or 6-membered nitrogen-containing ring which may be

optionally substituted by one or more groups selected from halogen, =0,



OCH2CF2CHF2 and CH=CH ( C6H4) - OCH2CF2CHF2, or phenyl subsituted by one or
nore groups selected from hal ogen and nethyl pyrazolyl. 5 4. A conpound as
cl aimed iwool/sism 3 wherein R3 is 2,4-difluorophenyl. 5. BCTospouest as
claimed in claim4 wherein R4 is nethyl and R5 is hydrogen. .10 6. A
conpound as clained in claim5 wherein Bg is 4-(4-cyanophenyl)-
thiazol-2-yl. 7. A conpound of claim6 wherein R and R1L are each hydrogen,
or a 15 pharmaceutically acceptable salt thereof. 8. The conpound naned

2R, 3R) - 3-[ 4- ( 4- | ).t hi | -2-yl]1-2-(2,4; dif |)-1-(1
T 5 et azor - 10 premdsibludBE Sus o Hitnbit s saR b Eake or

h ticall | . j beibis |ysi
Bt of (2R 3R 3 e PaCRoCHED eha CREGHPLCHiA); OCHIUT NI 8t phf O € 1St ne
yl1-2-(2, 4-di f| uor epb&fydd bylorelorithdre rotpk kélazted flonyhalogen[dndi hydr ogen

phenoxy) met hoxy] butane. 25 10. The crystalline tertiary-butylam ne salt of
(2R 3R) - 3-[ 4- (4- cywetbyneiggolyt-hi azol - 2-yl ] - 2- (2, 4-di f1 uor ophenyl )-1- (1

H1, 2, 4-triazol- | -yl)-2- [(dihydrogen phenoxy)nethoxy] butane. 11. A
conpound of claim1l where Ais WO 01/52852 PCT/US01/01284 29 N N ~N=S
FN F 4. A compound as claimed in claim 3 wherein R3 is 2,4-difluorophenyl.

5. A compound as claimed in claim 4 wherein R4 is methyl and RS is

hydrogen.

10

6. A compound as claimed in claim 5 wherein RO is 4-(4-cyanophenyl)-

thiazol-2-yl.

7. A compound of claim 6 wherein R and R! are each hydrogen, or a

15 pharmaceutically acceptable salt thereof.

8. The compound named (2R,3R)-3-[4-(4-cyanophenyl)thiazol-2-y1]-2-(2,4-
difluorophenyl)-1-(1H-1,2,4-triazol-1-yl)-2-[(dihydrogen
phosphonoxy)methoxy]butane, or a pharmaceutically acceptable salt thereof.

20
9. The crystalline bis lysine salt of (2R,3R)-3-[4-(4-cyanophenyl)thiazol-2-
yl]-2-(2,4-difluorophenyl)-1-(1H-1,2 4-triazol-1-yl)-2-[(dihydrogen
phenoxy)methoxy|butane.

25 10.  The crystalline tertiary-butylamine salt of (2R,3R)-3-[4-(4-

cyanophenyl)thiazol-2-yl]-2-(2,4-difluorophenyl)-1-(1H-1,2 ,4-triazol-1-yl)-2-
[(dihydrogen phenoxy)methoxy]butane.

11. A compound of claim 1 where A is
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OF NN NF NNFF FF 5 12. A conpound of the formula O RR HOP-O
OB OHIA wherein Bis the non-hydroxy portion of a triazole antifungal
conmpound vob 01/k2852 10 type contai ning a secondary hydroxy gronpsoianes4dR and Rl
can each i ndependently be hydrogen or (Cl-C6)al kyl, or a pharmaceutically
acceptabl e salt thereof. 13. A conpoundypf claim 12 wherein Bis either: F
F NN< - ON/ 1O \ - ~1 1\ O\ / NN~ NN 15 W 01/52852

PCT/ US01/01284 31 FF// \I /| O

12.

wherein B is the non-hydroxy portion of a triazole antifungal comﬁound of the
10  type containing a secondary hydroxy group, and R and R! can each independently

be hydrogen or (C1-Cg)alkyl, or a pharmaceutically acceptable salt thereof.

13. A compound of claim 12 wherein B is either:

15
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10 WO 01nme@8H28PLCT/ US01/01284 32 FFEFN N<J o N O PCT/US01/01284
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ONN- NAN N 14. A nmethod for the treatnent of fungal infections, which
conprises admnistering an effective antifungal anount of a conpound of
claim 1, voooasBspharmaceutically acceptable salt thereof, P¢DUsOIMERSHRI | an
host in need thereof. 15. A pharmaceutical conposition conprising a
conpound of claim1, or a pharmaceuti ca# y acceptable salt thereof,. in
adm xture with a pharmaceutically acceptable adjuvant, diluent, or

carrier. 10 16. A process for the preparation of a water-soluble prodrug of
the formula !l 0 RX HOP-OOA | OH 15 wherein A is the non-hydroxy
portion of a triazole antifungal conpound of the type containing a
secondary or tertiary hydrexy groy, R and R are each independently
hydrogen or (G -C6)al kyl, armaceutically acceptable salt thereof,
whi ch conprises 20 (g)_r conmpound of the formula A-OH wherein Ais
t he non- hydr oxy por{;ﬁh ofS\g triazol e antifungal corrp8und of the type
contai ning a seconda or t[‘erti ary_hydroxy group wthpa conpound of the
forml a WO 01/52852 Pcr/ uSo1 %84 Ryo NX@_N?J\PN LIl in which R
and R are as defined above and~Pr resenys roéylx-pro‘iecti ng group
in an inert organic solvent in the presence of base at 8t rature of
from

14. A method for the treatment of fungal infections, which comprises
administering an effective antifungal amount of a compound of claim 1, or a

5  pharmaceutically acceptable salt thereof, to a mammalian host in need thereof.

15. A pharmaceutical composition comprising a compound of claim 1, or a
pharmaceutically acceptable salt thereof, in admixture with a pharmaceutically
acceptable adjuvant, diluent, or carrier.

10

16. A process for the preparation of a water-soluble prodrug of the formula

R R!
o)
1l
HO—-I"—OXO—A
OH

15  wherein A is the non-hydroxy portion of a triazole antifungal compound of the
type containing a secondary or tertiary hydroxy group, R and R! are each
independently hydrogen or (C;-Cg)alkyl, or a pharmaceutically acceptable salt

thereof, which comprises

20 (a) reacting a compound of the formula A-OH wherein A is the non-hydroxy
portion of a triazole antifungal compound of the type containing a secondary or

tertiary hydroxy group with a compound of the formula



5 about 25C to 50C to forman internmediate of the formula PrOo PrO PO O A
IV wherein Pr, AA° Rand R are as defined above, and 10 (b) renoving the
protecti mogrssps Pr by conventional nmeans to produce a eponvpsumd2s¥ the
formula RR7T OHOP-OXOA | OH 15 and, if desired, converting said
conpound | by conventional neans to a pjyarnmaceutically acceptable salt
thereof 17. The process of claim 16 wherein the protecting group Pr is

tertiary-butyl. 20 18. The process of claim 16 wherein the solvent used in
Step (a) is tetrahydrofuran. WO 01/52852 PCT( US01/ 01284 34 19. The
process of claim 16 wherein the bas sed RoRStep (a) is sodium hydride.

20. The process of claim 16 wherein s\agtb draterial A-OHis 5 N OH NON
S I -~

in which R and R! are as defined above and Pr represents a hydroxyl-protecting
group in an inert organic solvent in the presence of base at a temperature of from

5 about 25°C to 50°C to form an intermediate of the formula

R R!

o
Pro
I
Sp— oxo A
Pro—

v

wherein Pr, A, R and R! are as defined above, and

10

(b) removing the protecting groups Pr by conventional means to produce a

compound of the formula

R R!
HO—II%—OXO—A
OH
§

15

and, if desired, converting said compound I by conventional means to a

pharmaceutically acceptable salt thereof.

17.  The process of claim 16 wherein the protecting group Pr is tertiary-butyl. .
20

18.  The process of claim 16 wherein the solvent used in Step (a) is

tetrahydrofuran.



FN FCN
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34

19.  The process of claim 16 wherein the base used in Step (a) is sodium

hydride.

20.  The process of claim 16 wherein starting material A-OH is

CN



