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| N\VENTION This invention relates to tetrahydrofuran anti fungal s,
(2R-cis)-4-[4- [4-[4-[[(5-(2,4- dlhalophenyl) t et r ahydr o- 5- (1

H1 2,4-triazol-1 -yl nethyl)-

tetrahydrofuran 3-yl ] nmet hoxy] phenyl ] - 2, 4- di hydro-2-[esters and ethers of
nmono- of di hydroxy-substituted (C4-C5) aIkyI] 3H 1, 2,4-triazol -3-one
substituted 15 antifungals,” and salts thereof, pharnaceutical conpositions
contai ning them and methods of treating and/or preventing antifungal

I nfections in hosts, including warm bl ooded ani mal s, especially humans wth
such tetrahydrofuran antlfungals I nternational Publication Nunber WO

89/ 04829, gpubl i'shed 1. June .20 ... 1990 and USP 5, 039, 676 (A K. Saksena et
al.) discloses () cis and-([err]) (trans antifungal conpounds represented
by the fornula [err] wherein X= F, O ; Z=loweral kyl, (C2-C8) alkanoyl or
phenyl substituted by 2-1oweral kyl -3-0x0-1,2,4-triazol-4-yl,e.qg., ()-cis

and ([err])-trans-1- V\DIEIBMDROFURAN ANTIFQNGAL§
PCT/ US96/ 07547 [4-[[2-(2, 4- d|fluorophenyl) 2-[(1H-1,2,4-triazol -

1- yI)methyI]tetrahydro 4-

10  BACKGROUND OF THE INVENTION |
This inyention relates to tetrahydrofuran antifungals, (2R-cis)-4-[4-
~ [4-[4-[[(5-(2,4-dihaloph enyl)htetrahydro-s-( 1H-1,2,4-triazol-1 -ylmethyl)-
ST s -tetrahydrofﬂran-s'-yl]methoxy]phenyl]ez,4-’dihydro-2-[esters and ethers of mon_o?
| or dihydroxy-substiiuted (C4-C_5) alkyl]-3H-1,2,4-triazol-3-one substituted
15 antifungals, and salts thereof, pharmaceﬁtical compositions containing them,
and methods of treaﬁng and/or preventing antifungal _inféctions in hpste,
ificluding warm-blo_oded' animels, eSpeci_ally.- humans w_ith such tetrahydrofuran
antifungals. | o
| Intematlona! Publication Number WO 89/04829 pubhshed 1 June
20 1990 and USP 5,038, 676 (A.K. Saksena st al.) discloses (%) cis and () (;_g_§

antifungai compounds represented by the formula

cup—-@— —Z

" wherem X=F, Cl; Z_,owera!kyl (C2-C8) elkanoyl or pheny!
substituted by 2-loweralkyl-3-ox0-1,2,4-triazol-4-yl,e.g., (+)-cis and (&) I_r_eg_s -1-



f uranyl ] met hoxy%ghenyl ] - 4- (1- et hyl et.hyl ) pi perazi ne. However, WO 89/ 04829
‘does not di-s¥PIEE4%e conpounds of this invention. Commonly- oRGUSIEOTZaN
Pat ent Publication No. 05399381, 5 published 5 May 1993 discloses, .for
exanpl e, [(5¥ﬁ L& 4-diffudréphényl)-2-[( Bd4t,2, 4tnazol- -yl)methyiltetrahydro-4- -

di hal ophenyl %& ? , 2, 4- ?I’I agg)l qﬂi | met hyl) tet)ﬁahydryo]furan)i 3-

7yl ] met hoxy] piral Iﬂnethexy]me -4 umémem Hi@ipératihediHoWievE} WO 89/04829
-Cl10)al kyl )] - hyjl. 2,4-tri az‘?lz‘] 3*one ant i f%?lggl s but does not discloseée the
conpounds of dbbsmotndrsmcse)the é6mpounds of this inviemtiemen U. S. Patent 4,791, 111
di scl oses, for exanple, -([err])cis-4-[4- [4-[4-[[2-2, 4-dichl orophenyl)-2-(1

H1,2,4-triazol-1-vyl net@gthly—MedeUmpe&n Eat]eméﬂ?lﬂbbgt]ime]OEBQQ:SB‘l
-plpera2|nyl] 2, 4di hydr o- 2

é ydroxy- 1 -nmethyl pyl
1,2, 4- t rimzopublighad ﬁd‘dayms 3di lasﬂs focexample, &éa')t_%‘d[%wvi%ﬁ&r(ﬂfﬁ-eased o

SO|UbI|Ity, but does not disclose the conpounds of this invention. 15

:j nt elr nat i onagifaiephenyl)-r(1KhiZed-triazals)- Yfm@hyl)ﬁﬁb‘ﬁhyﬁ@iu@“‘@une 1995,

t et d f tif | 4- -
d: rsug| SZﬁZnyF ) ﬁe&“’ egenﬁfﬂimgg %Y'}n )121 9r¢+€¥ﬂ*{ﬂ éﬂ%é@%ﬁﬂéﬂlﬁ"&n 3-
| ] et h - di_hyd di, hyd b C8) 20
AT i’q‘éﬂﬁw ahe{armnq,%%%yﬁ’pe%é@oz ﬁc%’ﬁ%g%“g“'ahﬁbﬁae&&%ﬁca?ly

accept abl e em‘,ﬁl et hers and salts thereof, pharnaceutical conpositions
containing t oha nmet hods of treating and/ or preventing antlfungal

such tetiBnydr of ur an aneT P & Fhent TS, FY BRbpeelPRE R Ao R,

such tetrahydrofuran an

Nurber WO 95{4.0083. 2,@”&bhﬁ§?@§hé’ﬂyl)121(¥ H-1,2,4-triazol-1-yimethyl)-1,3-dioxolan-4-
- yllmethoxy]phenyl]-1-piperazinyl}-2,4dinydro-2-(2-hydroxy-1-methylpropyl)-3H-

)-

-

1,2,4-triazol-3-one useful as an antimicrobial agent and having increased
solubility, but does not disclose the compounds of this invention.
15 | | | __
Intemational Publication Number WO 95/17407, published 29
June 1995, discloses tetrahydrdfuran antifungals, (2R-cis)-4-[4-[4-[4[[(5-(2,4-
: dihalophenyl-tetrahydro-s-(1H 1,2,4-triazol-1 -y'methyl)-tetrahydrofuran.3-
yl]methoxy]pheny!] 2 4-dxhydro-2-[mono— or d:hydroxy—subst;*uted (C3-Cs)
20 a!kyl] -3H-1,2,4- tnazol-s-one substituted antaﬁungais pharmaceuncally
- acceptable esters, ethers and salts thereof, pharmaceutlca! compositions
containing them,' and m.ethods of treating and/or preventihg antifungal infections
in hosts, including warm-blooded animals, especially humans with such
tetrahydrofuran antifungals. | -
25 ' ‘International Pub!iéation Number WO 95/199_83, published 27 July |
1885, discioseé azo!e.-methyl substituted dioxolanes and tetrahydrofurans and
whit_:h '_afe disclosed to be watsr soluble and to have antifungal aétiVity." AR




14

1995, discl oses azol e-net hyl substituted dioxol anes and t et rahydrof urans
and whi ch arwodiéss4sssed to be wat er sol uble and to have anti f ueRises/o7547
activity. 2 - WD 96/ 38443

PCT/ US96/ 07547 There | ' avi ng
i ncreased solubility an aé?%gﬁ%%ggrﬁ%ﬁ Wﬂaﬁ’f‘{”@%@ﬁ%‘gi‘?
systeni ¢ fungakrela8b8 Holutiifty a?ﬁo%\hmﬁv&ﬁ@@ stth roﬁmﬁfbrdnaeat@grévé?@:m&us

and opportunistic infections The present ‘i nvention
provi des conyghgalsinfettionscespati Qﬁiﬂ%wa'\d wherein X -
i's independently both F or b?bhbtg or one X Is 1 ndependently F and the

other is md@pgmlmméﬂc iffectidhsi s a strai ght .or branched. chain (-C4-C5) al kyl-
group substituted by one or two groups convertible in vivo into hydroxy

noi eties ®r a pharnmaceutically acceptable salt thereof. 15 -

Preferably the group Rl of formula | convertible in vi vo into a hydroxy

moi ety, i.e. Y ster, phosphat e ester or an .amno acid
ester.
The present invention prov:des corrpounds represented by
formula | '
10 : wherein X i is mdependently both F or both CI or one X is

mdependently F and the other is zndependently Cl;
Ry is a straight or branched chain (C4.Cs) alkyi group substituted
by one or two groups convertible in wyo into hydroxy moieties or a
pharmacéutically acceptable salt thereof.
15 Preferably the group R{ df formula | convertible in vivo into a .
hydroxy moiety, i.e., OH, is a polyeiher ester, phosphate ester or an amino acid
ester. o - |
| ina préferred aspect of the present invention, there is provided

compounds represented by formula Il

20




In a preferred aspect of the present i nvention, there i s provi ded compounds

represent edMPI38f4ul a 11 [err] WO 96/ 38443 : .~ PCT/US96/07547 -
PCT/ US96/ 07547 wherein X is | ndependently both F or both Q- “or one Xis

independently F and t heh@dieX isSndaptarantiotidis Fobr botheCrbnof@ X i a st rai ght
or branched chain (C4-C5) al kyl group subStituted by an am no acid ester

groups convghdégariémiyF endi theothenisdndspesdentpCity or a pharmaceutically
acceptable salt thereof. Preferably R2 informula Il is a straight or

branched chain C5 al kywhereiniRosislasstraightedr bsarmhednshain {Ci<«Cs)salkyl groapp
convertible in vivo into a hydroxy noiety. In another preferred aspect, the
present i nveubstituted byiateamind aoid eﬁapgmthrmnmmleed vino indo mmedroxy [err]

wherein R5 is 4 WO 96/ 38443
PCT/ US963 07 padiety or a pharmaceutically acceptable salt thereof.

Preferably R2 in formula 1l is a straight or branched cham Cs alkyl
group substltuted by an amino acid ester group convernbie in vivo into a

hydroxy moiety.
" In another preferred aspect the present mvent:on provudes a

10 compound represented by formula 1lI

H |
RO -Q_ /U\N— Rs
. _N

N | I
\ .

‘wherein Rs is

.



[err] wherein RL 1 is an anm no acid ester thereof or a pharmaceutically
accept abl e s,vad)ps/me; eof. 5 .- - --1n another aspect of the ppesanbso7s47
invention theére. is provided a conmpound represented by the fornula |V [err]
wherein RO = -*CH(C[err]H err])* CH(R[err])CH R[err])CH[err xle
*CI-l(CH[err]) CH(R[ err]) & Mer] WO 96/ o

PCT/ US96/ 07547 wherei n#Re{ s an am no: ac ester group cWhidertinle in Vivo -
into OHand the carbons wiYRj, he asterisk Ripas the R. or,?%ubsol ute
configuration or a phar &t | cal |y accepjfadl e salt therbef: _

The preferred group R6 of fornula IV convertlble in vivo into O—l is an.

am no acid ester group. DETAI LED DESCRI PTION OF THE | NVENTI ON AND OF THE

PREFERRED EMBODI MENTS 1 Q.ffbe term " (C4-C5) al kyl group substituted by one
or two_ hydroxy nojeties S/ as used. herei strai ght ang”brMéched chain
al kyl groups of four or f\ ve car bons i ncl ing but . not Ii gd to n-and

iso- n-, sec-, iso and tgr}_—“ﬂ-"butyl and n-, $5C- i so-, tertRand _
neo- pentyl substi tuted Me one or two hydroxy 15 noi eti es and i ncl udes R
and S stereoi somers of such (C4-CS) al kyl groups. :

RMe ‘Me

i —S'-/_ ' _ mﬁ< A
IHR\” >l"H11 ' /<R11 !
Me R - MeR Me S
M |
»s’ ° o ' .H\\Me o . _S.LMe\
- >“R11 ——\—'\ Ry,
R\\\\\--—Me ' ' S,-Me
_ or _\-
Ry1 - Ry

wherein Rqq is arx amine acid ester thereof or a pharmaceutically acceptable salt -
thereof |

5 . -in another aspect of the present mventlon there is provided a compound

W Wtk
NuN_@NvN x

v

represented by the formu!a v

SN .
wherein Rg = —CH(C2HSICH(Re)CHs o —CH(CHa)CH(Re)CHa



The term "hydroxy-substituted C4 or C5 al kyl group"” as used herei n. means
-*CH(C[ err ] MOH6f3B343CH( OH) CH err ], -*CH(C[ err] H err] ).CH[ er r ] CH.BcT6¥4/07547
-(CHerr])[err]-*CH O err]Herr], 20. -*CI—I(CI—I[err])*CI—I(C]—l)CI—I[err] '

- *CH(CH CH( OH) CH ' -
car bgn \[Me[ L]%he(e?:%erl[\?ﬁé Irphﬁa‘ gfﬁ(ﬂg@[ éeé% W%%ﬂ_é.’gﬁ% i on. ?ﬁ’ﬁ
term"gr oupcﬂqgr R ﬂwbt&aebbﬁs w.mnbrus@eﬂr& (’D‘H&Q%hé rybpeﬁ)aﬁéo?ﬂ@‘éﬁ rgtion

vivo into a xyl group by e.g. hydrolysis and -an enzy e.g. an
esterase. Sov%mmutmllydecapdahe B&lt tiesreef.s, phosphat e 25 esters,
sulfate esters, heterocyclic esters, al kanoate esters, al kenoate esters,
amno acid esters and acid esters. Preferred gr oups convertrble in vivo
into a hydroxyl group are the polyether esters, phosphate esters and anino
‘acid est®rs. 6 - WD 9'ﬁ1e3meierred group Rg of formula IV convertible in vivo into OH is
PCT/ US96/ 07547 -The term "et hers" neans (a) stralght and branched chain
al kyl oxy gr an@mbYo acid asier graupy- car bons, preferably of one to.eight
carbons, nore preferably one to six carbons (b). pol yethyl ene -gl ycal s, e.g.
PEG200 to PEG 10000, preferably PEGQOO to 5000 and (c) (Cl1-C6) al koxy or

) -O(CH ]

aryl (C1- C6) | ko -Ar_wherein
‘Rlerr] is ( | EAdHE INYED ID QEIHE PREEERRED
preferably éﬁg@m& S phenyl phenyl subst i tut ed by hal o, espeC| ally
_chI oro and = nitro, cyano and _ -

10 '

The term *(C4-Cs) alkyl gro'up substituted by one or two hydroxy
rrroieties'f, as used herein meahs;str-éight_and' branched chain alkyl groups of
- four or five carbons including but. n'ot.: limited to n- and iso- n-, sec-, iso- and tert-
butyl, and n-, §§Q_-,_L$_Q tert and peo-pentyl substituted by one or two hydfoxy 3

| 15 moieties and includes R and S sterecisomers of such (C4-Cs) alkyi groups.

v 'Th'e term “hydroxy-substituted C4 or Cs alkyl group” as used
,herein means | |
| ‘CH(Csz)CH(OH)CHa —CH(csz)creCHzOH —(Ch)z CH(OH)C,Hs
20 —CH(CI-g)CH(OH)C}-g -CH(CHG)CH(OH)CI—!;, or —CH(CZHS)CH20H
wherein each carbon with the asterisk {*) has the R or S absolute configuration.
| The term “group convertible ih vivo into OH" means a group '
transformable invivo into a hydroxyl group by e. g hydrolysis and/or by an
enzyme e.g. an esterase. Such groups include polyether esters, phosphate |
25 '-esters sulfate asters, heterocychc esters, alkanoate esters, alkenoate esters

'amrno ac:d esters and acid esters. Preferred groups convertrble _r_rMyg into a

N hydroxy! group are the polyether esters, phosphate esters and emmo acxd I




L3

trihal omethyl especially trifluoronethyl. The (Cl-C6)( al koxy or aryl

(Cl-C6) - al kwoysansdddps whi ch are conveniently nmade by the wel ngmm/msﬂ
WTllianson ether 10 Synthesis. Typically suitable ether groups include

Phosphat o esters (&) het er ocy AP aTae er?qﬁ?aﬁﬁﬁaﬁﬁé%‘@*‘gﬁéd%@%@%‘? oo s
(e) am no- ac'ﬁkflﬁkﬁgﬁo@egﬁﬁhét@ﬁbéﬁtg ? Bfréﬂ%r {yé‘of""éﬁéa Cei P caforisSr M

"pol yet her " es erern me her es ‘represent ed

by the formulmoles prdferdiiy gna 8%t 8abopis! ed)qsts' &hy@nwgmprep:mséﬁéo 1&6)

al kyl group or hydrogen and s is an integer from 1 to rably s =

to 3 and nor epEGeimomlpreﬁerably PEGRS0as somoeaﬂa (ag(ci‘-nyralkd@ év a@l(efﬁsét)bl y

t is1to 3, nore preferably t is 2 or 3. R8 is

- (CHR[ er r b) [ ealkdxyOGtaups| Gf[therfbrrpulaf—e-ﬂ-tQCHH?&) j-Ar @fitrein Rjeis (C{-C) btraight
-CH2CO2H or -CH2C02CH3 . Typically suitable poI yet her esters include

COCHZO(CHZCI-am‘) mmﬁchedmma(l@lﬁww)ams praferabfyDTHR(R mau@rnzsmengl 25 The
term ' phosphate esters” as used herein neans those phosphate acids esters
repr esent ed tghanyésnbsmneg by halq;\@swpwymloro and fluoro, or by nitro, cyano and

P 7547
CT/US96/ 075 tnhalomethyl especially tnﬂuoromethyl The (C1-Ce)( alkoxy or aryl (C1-Cé)-

alkoxy groups which are c_onvemently made by the well_krown Wlmams_on_ gther

10 Synthesis. Typically suitable eihek-groups include methoxy and benzoxy. .

-~ The term “"esters” means (a) polyether esters (b) phoéphate esters
(c) heterocyclic esters (d) alkanoate and alkenoate esters (e) amino-acid e,_st_e'rs o
(f) acid esters and (g) sulfate esters. i
15

The term "po_lyethér' esters" as used herein means those polyether esters
1 . ) .
— O0-C -(CHR7)s—(OCHR;CHR;)—OR4 wherein

e
represented by the formula
R7 is a straight or brancahed chain (C1-Csg) alky! group or hy_drogén andsisan
intéger from 1 to 6, 5reféi’ably s = 1 to 3 and more preferably s =1 jtis an'in'teger_
20 from 1 to 6; preferably t is 1 to 3, more preferably t is 2 or 3
R8isRyor  (CHA7)sCO2R7
—CH,CO,H or "'*'-C_H2CO2CH3 . Typically suitable polyether esters
include -COCHZO(CHZCH'ZO,),C,H?,; -~COCH,0(CH,CH,0),CH3
=COCH,0O(CH,CH,0),CH;4 .

; preferably Rsis CH3 or CaHs or
, and
25

“The term 'phosphate esters“ as used herem means those phosphate

acids esters reoresented by the formula



[err] , Wherein z is 0 or 1; R7 is as defined herein above and
preferably iwWOI96/38d44and f are i ndependent-l y an integer from O: tRCIBUSI6I075470
or 1 and Wis H, CH2Ar or [err] and wherein Ar i's as 5 def.i ned herein
above. Typically suitable phpsphate acids and esters include [err] wherein
m:n:1to 4; or [err] and rmaceutlcally O - acceptable salts thereof.
The term "heterocyclic est “ erelnIMEans het erocyclic esters

represented by the fornmula ©OW, def i ned herein above,
Wis an integer of from1l to- 5 preferably W|s 1 to 3; ®rand 8 WO

96/ 38443 : PCT/ US96/ 07547 ' are

i ndependent |y 1 tr and g + q' .are preferably equal to 2, 3, -4, or 5, and
Y-is CHR7, -0-, NR7 S B8Oy S02 -Typically suitable heterocyclic
esters incl ud.e- b term "al kanoate and al kenoate esters” as
used herein nea st |za| gh Ppanched chai n al kanoate or al kenoate groups

optionally substltuted by a hydry
al kanoat es or al kenoates. Prefer
decanoate, especially acetate to
al kanoate ester include C1

ﬁFPf ether noiety or mxtures of such
fd’ &fkaQoate esters include acetate to
6)t anoa"bc?o Preferred hydroxy substituted

, whereinzisOor 1; Ry is as

defined herein above and pref'erably is H; nand f are ind'ependehtly an integer

fromOto 6, misOor1and W |s H, CHaAr or OH " and wherein Ar is as

5 defined herein above. Typically suitable phosphate acids and esters include .

0 e o
I ] |
- O—P—(OH.)_Z , — O_T—

OH OH

— O—P— (OCHzcsHs)g
R _
I "
—0- c—(CHz),,-O P(OH)2

wherein m=n = 1 to 4; or —0 C= CH(CHa) O-P(OH)2 and pharmaceutxcally |

10 acceptable salts thereof |
The term "heterocyclic ester" as used herein means heterocyclic‘e_siers

f‘(CH R7)q N
' —OL-(CHR)7—N v

. represented by the formula =~ 7 \(CHR't')q wherein Ry isas™

defined hersin above, W is an integerof from 110 5 preferably Wis 1 to 3; ""q'énd' I



10 to C8 al kanoate substituted one hydr oxy noi ety or one Cl-C6 al koxy
group, especiwi9g334@rr] and [err] Preferred al kenoate esters parash§erss7-
C10- C20 al kenoates and include Cl4 to C18 al kenoates, such as

[err] - am noal RS fosPSRgRrEY 13, B B BaR SRR 2§, 0 S gy
acid ester grgréﬁ]ge,g_ NheNﬁrtSrS@oEJ U‘%err] i .e. OCOCH2NH2, di -.and pol_y

pepti des esters uhnat ur al = am no aci d ester groups
such as 000G (v ggrdawmasezneemuwg i EIRNH2 O00CH( NHZ) ~ ( CH) 3NHR
err] an

PCT/ US96/ 07547 [err] fam ng anoat 85 repyeSYNt ed- by Phe f oy TIN\a

- OCOCH( NR20R21) R22-@n@rGHZNR20 ane-QREICHER | ndegende CyCH‘Ig'Nr ogef or
(C1-C8) .straight or .branche ai-n al kyl gxaups or R20 and oget her
with Nforma 4, 5 or 6 nmenbered ring optlonally substituted with NR21 -O
or -S- and R22 is H, @H3, CH2SH, "[@rr] "CH2CONH2, -

(anoee, LG %%hca @g;gﬁ@f%%m bt

acid addition sal ts

O C-CHaN O and ¢
b ’ 2 and. el ®) C-CH -N

5 ' The term "alkanoate and alkenoate esters" as used herein means
straight or branched chain alkanoate .'or alkenoate groups optionally substituted
R by a hydroxy or ether morety or mrxtures of such alkanoates or alkenoates.
Preferred alkanoate esters include acetate to decanoate, especrally
acetate to butanoate. Preferred hydroxy substituted alkanoate ester include. Cq |

10 toCsg a!kanoate substntuted one hydroxy moiety or one C4-Cg alkoxy group,
- @)

L . "

especially O’CCHZOCHa, —OCCH,0H and _—'—o-C'—cH(OH)cHa'__ -
Preferred alkenoats.esters are rhe C1o-Céo alkenoates end include C.14 to".C1a'
alkenoates, such as gis-%—hexadecehoate. |
The term "amino acid ester” as used herein means a-aminoelkanoyl-oxy
15 groups and includes natural i. e, (Lo -amiho acid ester groups, e.g. the ester of
glycme i.e. OCOCH2NH?, dr-and poly peptldes esters thereof e. g unnatural o-

amino acid ester groups such as
0-CO- CH(NHz)(CHz)a COgH OCOCH(NHg)(CH)gNHg OCOCH(NHg)(CH)aNHz

and



10 thereof, or (Cl-C8) straight and bl anched chain al’kyl groups optlonally
substituted MO¥MYAMEyl or NR20R21. Preferred amino acid aci dsParmsednsd?
natural [err] -ami no acid groups, dipeptides e.g., glycyglycine, and a

- ami noal kanoat 3 d._amn no
acid esters a‘Fe '?‘mbeéﬁeé RP%%d@?%%ﬁg b&a‘ﬁ%%gr'ﬂ;%r C}@ﬁ@*@%@%ﬁ”hg fein
L- al ani ne, L- |
The. term * aci HeLara T e fdePhriderty s Gy o I A BIEN S PiRiehatTalrs,
the formul a [ f :
it eger of fréé%f(' o lB8 S Frgfend Ryt tehef I g5cd 228 Br Bliglhtifed fing
mal oni c, SUC%;ﬁ’tidhaIlQ's‘éxb%tﬂtﬁe@MhaNRgi CRGrdS- andRid isas, BRsbCrPdEd chain
di acids such as [erfT] WO 96/
PCT/ US96/ 875GHIOs) oMY Hof the. pr esent invention thereof exhibit br oad
spectrum antifungal activity In various i n vitro assays agai nst Candi da,
ot her yeasts, denatop 85, Aspergill u,s.(mgd opport Qi stic fungi. The in -
vitro anti fungal act i ests wer e per f oryres Bnventi onal broth
di l uti on net hods~&H2 oE?lHaud dextrose {brot @ ") nedi um and Eagl es
M ni mum Essential MedNwmd " EVEM: ) agai nst a 1 pATDer .of fungi. M ninmum
I nhi bitory Concentratlons ("MGCS") were measu&-d after 24, 48 and 72 hour
tests. In many cases,- M ni mum Fungi ci di al Concentrations ("MCS') were
nmeasured after 48 - ' o f

CH» CONHg, ~(CH2)2CONHz3, CH(CH3) CH(CH3)2, CH(CH3)CzHs,

(CH2)2SCHg, CH2,CO2H, (CH2)_2002H, (CH2)4NHg, -CH2CgHs,

. NHp
CH,CH,CH,CY,

and pharmaceutically acceptable acid addition ééﬂs

10 thereof, or {C1-Cg) straighi and bianched chain a'lkyl groups opiionally |
substituted by Hydroxyl or NRogRo2q. F_’reférred émino acid acids are the natural
a\-amiho ac_id groups, d'ipept_ides e.g., glycyglycine, and o -aminoalkanoates
wherein Rag and Roq are each CH3z. The most preferred amino acid esters are
those derived from the natural a—-amino acids, L-alémﬁne. L-phenylanine,'

15 glycme L-leuc:ne, L-isoleucme and L-valine.
| - The term “acid ester” as used herem means those ac:d esters

N T |
* — - S o S H
_O-C (CRANC—OR i erein P7 is as

represented by the ‘ofmula _
defined herem above and k is an mteger of from 1to 8 Typlcally suutable acid
_ e_sters mcl_ude oxalic, malonic, ‘'succinic, glutaric and adipic acids as well as
, SRR o :
i il
- --O C CH CH3-COH
20 branched chain diacids such as™ _




and 72 hours. 10 | The term "opportunistic fungi" include
‘Crytococcus. Wé si/3sgdlasna. Bl ast onyces. Cocci di oi des. Fusari um p&ie8é6/07547
Pa_r"acocci di oi des. Fonsecaea. \Wangiella. Sporothrix. Pneunbcystis. . _
Tricchosporon as shown bYné BokigeRnBS!dr thd YrasertinflIctPiHEReSt SRIEBR braREC! o
e.g. nouse, rat or rabbit. The conpounds’of the Inventions are expected to
exhi bi t acti \ddaptragRaRffungandclffysShaatidts RERISEsdays 'Qéaiﬂéf)g%@ijé?%ﬁh?f la, -
gram negatives, gram positives, anaerobes, Tncluding LegionglTa Borrelia,
Mycopl asma, '?&Q@@ma@hml;ﬂsbﬂgimQ,h@%?@ﬁ_&ﬁisﬁ@duﬂ’gwpﬁﬁ@mme o
preferred conpounds of formula II'l wherein 1 is convertible in vivo into
rmono hydr oxy-atifigngdldotivitylesie avare perforinedr eigpsonvhtionak brdthtdillitiohemethods
following in vitro antifungal activity in SDB agai nst 37 species of '
Asper gi | | &s fihSakmuraudidgxtrose drdthol"S81B"s pradiem: ang: Gagles MinimwmNEsSential e .
in the range of <0.05 to <0.81 (ncg/m ) and geonetric nean MFCs were in the

/
range of 0.4Mediuss("EMEM)) wainma?memnﬂnbemfrfwgbowamm lohibitoryrul a 111 .

wherein R1 1 is an amino 25  ester gr_o_Up convertible in vivo into a -

hydr oxy- substGenrasirations (YICs) vigse é?@ﬁ%ﬁl'@@éﬂ'@&?%ﬂ@@!nWQ BARUT tqﬁ@am‘mahy o
RSsays. aga: ndases. HmmuRE e Cencerlatety KRGSy Weldeasiredalier 48

tropicalis (N=4 . stellatoidea (N=1), C. neoformans (N=3), and of the .
derrratophyte@,ndr?zﬁgﬂf%m T. ment agrophytes, :

10 The term “opportun_istic fungi® ihclude’ Crvtocoeeus, Hisﬁgglgsma,

Blastomyces. Coccidioides. Fusarium. Mucor. Paracoccidioides, Fonsecaea,
Wangiell rothrix Pn umocystis,_Trichosporon as shown by in vivo activity |

in an appropriate animal species e.g. mouse, rat or rabbit. The compoundé_of_ o

the inventions are expected to exhibit activity against many genera and'speciéns

15  of protoza, bacteria, gram negatives, gfam positives, anaerobes, including
Legmillamla Mycoplasma, Trepo ngrha, Gardneralla, Trichomononas
and Trypanosoma - )

The preferred compounds of formula 1 wherein Rq1is
~convertible in vivo into mono hydroxy-substituted C4 and Cs alky! groups,

20 exh}bited the following M.EQ antifungal activity in SDB against 37 species of
Asperqillus , flavus, fumigatus and other Species: geometric mean MICs were in
the range of <0.05 to _<_0;81 (mcg/ml) and geometric mean MFCs were in the _
range of 0.42 to 23.78 meg/ml. | | o

‘The more prefefred compounds of formula III wherein Ry1 is an amino

25 ester group convertible in vivo_info a hydréxy-substitutéd Cs alkyl '_grou.p.

exhibited (1) superior antifungél activity as méasﬁred _b_y geometr_ié mean MICs o
| an_d MFCs in various in '\)i.'t—r'b"éSS.ayS against C.'gigicahs' (N=26), C. krusei """ "7

(N=16); C._glabrata (N=9); C.tropicalis (N=4), C.stellatoidea (N=1); s -~~~ -~ - -

neoformans (N=3), and of the dernﬁatophytes, T rubrum, T. mentagrophytes,

11




VO 96/ 38443 PCT/ US96/ 07547 and T.
tonsurans (N¥@)96(38443er 48 or 78 hours) conpared to fluconazol ePCEUSHSION5HS
(2) superior antl fungal activity in the following in vivo nodels: an

Asper gi | | us gﬂ%ﬁ%@?m §ﬁér04J8 of 7BHdITL) cérnﬁalaéﬂ fﬁ)ﬂﬁédnéﬁié' Ad-well

conprom sed nou X4D) conpared t'o other azoles e.g.

i traconazol easgra)isupeﬁor antturfjal actility mathe followingsinl vivo models! e |
wi t h normal conprom sed mce (PO 1XDX4D) conpared to other azoles, e.g.

f1 uconazol e. fjaimgs pndffemigatus dfouvsidsns)fin faopulmanary imnsures-rcdfipromised
-*CH(C2H5) CH( R6) CH3 wherein R6 is a group convertible in vivo into. OH

exhi bited supruse madel (RQGXDX4D) comparedpaotidreazales Ieegptracemamie,cambunds
of formula V wherein R10 is a hydroxy 10 group such as those listed in

Tabl es Q5 R adfandidagibicans (fous strains)aystenicgnodekwithinoymad anldecompmrsed
of the present invention were conpared to azole antifungals

f I'uconazol e mrcerﬁPst&Dm)lrerrpmredﬁa@herm&es.oegwﬂu@nazoleq' The nneéerred

procedure of David Loebenberg et al. entitled "n vitro and In viv

AoLTVLY O SopbRAaL of it sindeain FYag WH@ZH*’@MWUW%@@Q@W@

Sch 39304" trm crobl a herapy, (1992), 36. 49

used. The As v n opean
Patent Appl 1 ot B T DT ehe on g e Bt ety e

conpounds  of chmpardtsieltd lthe préferieaccathpendof fortiulal wwherein #)o igid hpdroxy
activity in SDB against 37 species of Aspergillus with (a) geonmetric nmean

M Cs of 1[Cer r graupOsudtna$ thodellisiéd doiTrblesdQf B. ahd&nazol e (geonetric nean M C
> 32 and (b) with geonetric nmean MFCs of [err] 0.42 to [err]3.78 conpared .
to fluconazol e (gé‘geun_ndxg oxad antiftngal agtjvity of the compounds of the present .
| invention were compared to azole antifungals, e.g., fluconazole in an
Asggrgrllu pulmonary rnfectlon model in mice. The procedure of David
Loebenberg et al. ent:tled “In vitro and In vivo Actrwty of Sch 42427, The Active
15 Enantiomer of the Antifungal Agent Sch 39304", Antimicrobial _Agents and
Chemotherapy, (1992), 36, 498-501 was used. The Aspergillus flavus
pu~lmonary model is also described in European Patent Ap'plication No.
0539 938Al pubhshed on 5 May 1983.
| . The preferred compounds of formula i exhrbrted supencr antifungal in

20 !lﬂ?. activity in SDB agamst 37 species of Asgergmgs wrthl(a) geometric mean
' MICsof<0.05t0<0.81 compared to fluconazole (geometric mean MIC > 32

and (b) with geometric mean MFCs 'of < 0.42 to >3.78 compared to fluconazole
| (geometric mean MFC > 32). | I
“The Tables Q, R, and S hereinbelow display the superior in vitro
25 antifungal activity of hydroxy derivatiVes derived from three preferred
| compounds of formula il compared to ﬂuconazole Tabie Q dlsplays such
: antrfungal activity as the percentage “of strains of vanous fungiwithMICs < 1
mcg/mi for the three preferred compounds of formula Il comparedto

fluconazole. Table R displays the antifungal activity as the percentage of the

12



The Tables Q R and S hereinbel ow di splay the superior in vitro 25
antifungal adl09%w/38¢4df hydroxy derivatives derived. fromthree pCeRiSsssi@es7
conmpounds of formula Il conpared to fluconazole. Table Q displays such

PO o e S T S ARRAL TS Sl SRR R RIS
I Ihgcci gaz. ol Sb fm%ggx@eﬁ%ﬁ*ye% &Qﬁvé%{‘frb%@athr@é?bkéﬁbhlédac%rﬁﬁ@uﬁ‘é 6F Ut |
PCT/ US96/ 0754 mégéﬁi%ﬁ%ﬂ%yﬁ@dhﬁm@gé randiR. Table S-displays the

invitro MC 8 val ues ftor roxy derivatives derived fromthe three
preferred conpoundshedinospPprafbred comtundséf fbhfulditewhe®aR s |isted in
Tabl es Q and R The nost Mﬁferred conpound of forrmula Il where R5 =5
[err]- - showed consistent/dy higher serumlevels in mce, rats, dogs and
nonkeys fol | ow ng osing with a nmethyl cellul ose fornulation conpared
to azoles of simliar sth§ V\Pﬁ 3 d]g | so exhibited very |long serum hal f
lives follow ng OD. dos¥ng. Rg‘& _

most prefgrred conpouM# of fornul'a Il skowed consistshtiyenighr erimusvels in
cytochrone P-450 liver drug netabol izing enzynes after oral adm nistration
in an in vivenicef ratedédgsiand monkeys foliowing oral dosing with a methyl cellulose

formulation compared to azoles of similiar structure and also exhibited very long
serum half lives following O.D._ dos_ing with:good tissue distribution. 'Thé above .
listed most preferred compound of formula lil is not én inducer of various -

10 cytéchrome P-450 liver drug metabolizing enzymes after oral administration in

" an’in_vivo rat model

13

tissue distribution. The above listed



WO 96/ 38443 PCT/ US96/ 07547 TABLEQ

I' N VI TRO ANWG-28E8443 ACT] VI TY FOR SELECTED COVPOUNDS OF FOQI\/ULRCTMSPGMSP 5
PERCENTAGE OF STRAINS WTH M Cs [err]1 MoG M. (MOG M) 10

R10= ORGANI SM  STRAI NS lerr] AspergAhLEsQ 37 100 100
100 0 15 Candi da al bicans - 100 ' 100

0°20 Cané?Sf?PﬂWﬁ@Wr&N%@%?&T'V% POR SELFOTED Cé%‘fb’b“f’s OF 100

100 100 25 Candida gl abrata ULA ""22

33 =0) Crypt ococcus 3 . 1 .
neof or mans o - PERCENTAGE OF STRAINS WITH MICs 5'_1 MCG/ML .
| - - __(MCGML)
10 o — Rio=
R . B Me Me
_ I""F(- —( —(
' ' --OH ---OH
oRcansM stEANS  M¢° Fzz
- Aspergilus 37 100 100 100 0o
15 Candida - . - o - -
albicans 26 100 _ 100 - 100 . 100
Candida - . , - :
20 | e
Candida -
tropicalis : _ - _
& stellatoidea 5 - 100 100 100 - 100
25 Candida | o | o
- _glabrata 9. 22 22 33 0
Cryptococcus 3 100 - 100 100 0
~ neoformans :
30 : . _
' Dermatophytes & . 100 100 . 100 100
1.

35 - - -



30 Dermat ophytes 6 ' - 100 100 100 100 [err]
35 2. FLZ = Wa@sisadtol e 14 WO 96/ 38443 : PCT/US96/07547
PCT/ US96/ 07547 TABLE R I N VI TRO ANTI FUNGAL ACTI VI TY FOR SELECTED COVPOUNDS
OF FORMULA Il1[err] 5 PERCENTAGE OF STRA*A&_@HH MFCs [err]1 MCG M

(MG ) 10[ ] R10= ORGANI SM

] err

5 1t candi de i g@ﬁﬁ@@ JAN"@FUNG?\L ACT%W?&RIi%ELEC%D%MPOUN S QP9
_ 94 . - 100 0

100. Cand| ga kr usei
20 -
PEHCENTAGE O_F STRAI_N_S WITH MFCs <1 MCG/ML

(MCGMU

10 ' _ RJ_ =
| - arMe Me Me
Iu--( —( —(
' /-?OH <OH : ---OH
RGANISM STRANS M~ . ERz?
Asperg:llus 37 50 62 89 0
-15 Candida o | - - | - - |
albicans 26 100 ' 100 - 100 100
'Candida : : o
20 R o
- Candida
tropicalis - - R S
& stellatoidea 5 © 100 100 100 100
25 Candida - | , - - _
‘glabrata .9 - 22 _- 22 22 -0
Cryptococcus 3 100 100 100 o
neoformans :
- Dermatophytes 6 67 - 83 100 0
1. | |
. o%,\{’R1°
N\=N




Candi da tropicalis & stellatoidea 5 100 | 100 100

100 25 Cand¥Qas/fdadbrata . 9 Lo 222 22 PCT/US9&BTS47

0 Cryptococcus 3 . 100 100 100 . 0 neof ormans
30 Der mat ophytes 6 67 Aﬁ%S 100 0 1. Jerr]
35 2. FLZ = fluconazole 15 WD 96/ 38

o Forma 11 [T TERAN SRR ACTHIE %@gﬁﬁﬁW

[err]

5
MIC 90 Valvesa
' __(MCGMI)
: Bio=
Me Me
“I!-R( "( »(
/?OH <0H - ---OH
10 ORGANISM STRAINS  Me de ELZ2
Aspergillus 37 o122 096 12 29
Candida o .
15 albicans 26 274 174 .139 .887
Candida . _ S _ T
krusei 16 - .058 014 A2 29.9
20 Candida '
&s_tellatoidea 5 A17 A17 354 @ 917
Candida o |
25 glabrata 9 28.8 17.1 28.8 208.3
Cryptococcus 3 .05 ' 007 101 259
._neoformans : : o
30 Deérmatophytes 6 165 101 707 29.4
1. ] . . . o
' . _ \'_Rw
NS NN
[V]
35 2. FLZ = fluconazole

a. Mlmmum Inhibitory Concentratlons for 90% of the strams

The preferred compounds of the present invention of formula HI or

40 Vare soluble and/or suspendible m’ an aqueous medlum suxtable for lV or oral

administration and also exhibit superior in_vivo antn‘ungal activity agamst a

broad range of fungi after oral and parentéral e.g. IV administration in mice, rats,

16



Aspergillus 37 122 . 096 112 29.9 Candida 15

al bi cans “2596/38443 - .274 174 - . 139 . 88FCHunsIHi8s7

Krusei - 058 ' .014° . .12 29 9 20 .
Candi da t | 354
927I Can,rSQ'ciog F cg‘ Qll‘he grefgrred grou%cgnvernble in -'!—9"1‘0 the 58 8

ﬁg Of’ Oﬂ%ﬁ; Og&ccwmﬂcggol%@ve a solubalit¥é§%queous meﬁwﬁg‘} at Ieazs? a%pgg 1
ool e 2o ARl e YR gD e RG4S e,

formula 111 threfé}abl Va?dtﬂ (?p{d%&t%ﬁ{g?hlS%F??Qfé?hﬁéﬁe?@aﬂ@&ﬁé‘l% gedi um

suitable for TV or nistration and al so ex I't superior In vivo

antifung athﬁhfayl\pg@}éa?de@”wr@gmrﬁgg@ of fungi after oral and

parenteral e. Vadmnrstration in nmce, rats, 16

N “‘o—@—w N-.—NJLN-RQ

N v

Me ' ' :
Illllg Me .
: s
Y\ONO\/\OWOH "'g
' e} N.Me
Me - M* 905 | ‘\’
g'o\n/\o’\ro\/\o/\/ow'e ' -<,S-_
S

‘Me e) .
. N
N M*g05 - e \g/\o

Me '
—go 0 OMe - ) M* 826
NN AN '
Mé Y~‘o o Me
. S
omrsos . _é;o ~
—s’é"e W=
uer() /\/O\/\ /\/OMG + .
M+ 891 - |
~Ma | o _é‘-""e OP:3H2_ 2NMG
| e - : ] ) om).\t .
Mego\r(\o/\,OMe o _'Mes ) Me
- M+ 2
_ M* 817 _ _853
- Me . o : _ Mo
" . . : ,'J'; S L )
. \6/\0 | o) | Mé ‘O\i? H. .LZNMG" et e
M* 861 - ' M+*781.7
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WD 96/ 38443 PCT/ US96/.07547 dogs
and rmonkeys WOrS8443t erred groups convertible in vivo into thgglrmssﬁlon%
correspondi ng al cohols have a solubility in aqueous medi um of at |east
about 1-to 50 ng/m , pr ef ﬁ?ably greater than or equal tR,about 10ng/m and

mor e -preferably about about _80ng/ m . The d ethers
of 5 fornmul a | Wl st ed beI ow wherein RO is: [erLjpe WO 96/38443
PCT/ US96/ 07547 ferr] 18 WO 96/ 38443 wnlR

PCT/ US96/ 0754'7" ect INMGdat a present hel ¢ r JOR@sHpANMGE -
i ons. which wer,\? etM Fast At om Bonbar gg, nﬁ%{}echm gue and
represent 5 %e eﬂ e. (nolecular i on+1 peaks The nore
preferred esters | |sted ereq1nabove are water soluble (BY 88®&y/m) and

readi |y convertible in vivo to the correspondlng al cohol conpounds of the
formul V wherein R10 is 10 [err] _ Me

' Me o S p
T e . . o - OPO3Hs. 2NMG
C L . ' _ N |

“R< > - Me o |

\~OCHCgH

Me_ OCH.CoHe = N ~ M*881.3
mrests Me

S
_ o —goj(\OH
S Me - o
Me | _ _
—-g%o' o M*759.3
5 _ S
*~OCH,CgHs .

: Me .
% OCHgCeHs

M+*961.2 | | ""'Q_OYMS
; . ' . | Me o
Me ' o M*742.4
h 10808 ? Q 2EtN . | N Me .
- ees OH
_ Me

M"f 873.3 C Me o
L | . M*773.1
. Me . ’ Me
ke . : . . ' ﬁ O
| ;0 & " °~n/‘
= : 0-FloH 2NMG
Mé \POP?H_ 2NME@ - Me OH
| M*781.§ M* 839
Me _ . . . . Me
m"nese ' . . . ﬁs
. ..... A . . - e ees memaam s e e -_.._.... [ . .= '.“OMe.
._N-le. ' . o Me.R .
o - M*701.4

M* 885.7 “CgHyy

18



19 D 96/ 38443 o - . |

PCT/ US96/ 075 ;ﬁPﬁ Jost pr eferred esters are convertible in Viyops .

al cohol s andaiyonc uée" t hose of compounds of forrmula |V wherein %grﬂbs ié’?“r]

wherein Y, R7 and q are, [err] as defined herein above [err] The

antifungal conpounds of. th i nvention represented by fbigrula | have the R

absol ute stereocher&\; ' 1 at. the car ' r of uran
-h

ring bearing the/di-hal ophegxl and 1H 1,2;4-tria oM 1-yl met hyl noieties,
and the CH20Y Rt% cis" stereochem coadl l4on 10
relative to the , 1, 2,-trFazol - 1-yl met hyl noi eV'$. Seggﬁ?@rrmla I

her ei nbel ow. [eMP] and WACO.GH&GeHs] 207 WO 96/ 38Y413
PCT/ US96/ 07547 ' . '

Me : e 3
_<:;° . | T (5 = NHz-HC
| S T TN |
e c-’1/\»&12.:-{0:- . Me \!/k/\NHoncx
M* 758 ' M” 801
- Me o
. S :
"go @ « 2 NMG
0 o
Me - _ OH
_-O-B\—OH N R
M+9154 . e M* 9209 O
. | : - . Me -
—~Me : C ——dS
S . - . _g'o
le) . . .Me ) o .ZNMG
WMo | ' OH *2NMG _ o-u\—OH
| P on - Y
. I | - . M* 920.2
M*9158 O . :

The mass spectral data presented herein as M+ are parent ions which
were dstermined by Fast Atom Bombardonment (FAB) technique and represent

5 the [M+H*], i.e. {molecuiar ion+1} peaks.

The more preferred esters listed hereinabove are water soluble (eg >10mg/mi)

and readily convertible in'vivo_.td the corresponding alcohol compounds of the
formul V wherein R10 is ” | |

10

. or. . ..... .




wherein Rl is.a straight or branched chain (C4-C5) al kyl group substituted
by one or tww@eaaspss converti-ble in vivo into hydroxy noities, pa&bko7547
preferably exists as a single stereoisoner, but mxtures of- stere0| SOMers

are al so contenpl at ed a% Aahl n the scope of this invention,
The corrpoundsT'd# mestRieieried, asters arei canvestinia in Nive isjR aloohels ﬂ?ddﬂ@lédesed

as the "cis" serie type | 0 ]ines 59-68 of Saksena et al. USP
5,039, 676 andER8 |°8”§£°”£\dsc9§?f9"89'131 ‘|V9 WNeEin Rads| . 52, |ine 44. GENERAL
SYNTHETI C PREPARATI ONS 10 - - " The C4 and C5 hydr oxy-substituted

al kyl group conpou Meuseful to prepare the co Mes this in@qhi%fn ma

be prepared by of the sequence of steps i tyat em?l n. theﬂr q

Schenes |-VI. The c QOOCHO(CHGHSeMe | nvent Q-C1CHpetNd by using

t he conpound 20F Schemes I'1, and I'V-VI in sMenes VI to XIR h_grre_ o
I, compound 3 is readily pr epar ed 15 from comercially avail abISa co%ound '
1 according to Exa 1a.ﬁ@M@d 1c. Conmpound r reaction

of L(+) -dieth rtarate ("L-DET") and nolecu I%‘lgﬂggelﬂ@%ﬁggéipresence

of titaniumtetra- de (i-PrO4Ti in an apro C so such as

met hyl ene chl ori at ~a terfperature O[err] to.-35[err]C., See for Exanpl e,
T. Katsuki, K B. arpless, ' J. Am Chem Soc.. 102, 59793“{1980) 20 and
103, 464 (1981). An oxi di zi ng agent, e.qg: tert eyl hydr oper oxi.de ("TBHP").
is added to this re |on?1'6 e (step d chene |) . Conpound 3 is

added and the co nd of a 4 (when L(+)- yl rtarate i s used)
.i's produced. gn 0 4 with 1HNMe?2, 4-tr zoI eNHp «tHE! presence
of strong base, Qé@&%ﬁﬁ rotic solvent, suc DVF, at

O[err]-80[err]C 'o§/i’ des 25 the diol conpound of f0|QruIa 5. The primary
hydr oxy group in compound 5 is L y

- ., | Me . | | '
/M orog, BMG _;é_ . NHpeHol
. S .
e O, J‘H 0

Me” X Vop, Me NH, * HC!

O

N - The antifungal com.pdund_s of this invention represented by
formula I have the R absolute stereochemical configuration at the carbon in the
tetrahydrofuran ring bearing the di-hélop'nenyl and 1_!-_{,1,2,4§triazolf1-ylmethy!

- moleties, and the CHQO}? moiefy has the "cis" stereochemical conﬁéuraﬁon
10 relative to the 1H,1 ,2,4-triézol-1-y!met_hyl moiety. See the formulé I

hereinbelow.

and' Y=




converted into a | eaving group, e.g.,'nesylate or tosylate (conmpound 6) by |

reaction of BQWEI$44¥ or exanple,- mesyl chl oride ("MsCl"), in aPCHDESEI7S47
sol'vent, e.g., nethylene chloride in the presence -of base, e.g, .

et iyl am o B My is SURRURE oLl hchb i (6465 Q%835 SubSiefliea B9 U
oxi  ane -corp IR0t e Sre: hyerfolin R o o ARERVHERES Wi Wiy, o1
5 orr] - 7or e Es st SR BIete et 59 ﬁ&*%@ﬁf%ﬁ%?%%%ﬂﬁafe At
hydri de, e.g. nkéhplﬁgaggrwgyﬁ&ggcéééon 0§ lﬁ\{]é]ﬂ al cohol, e.g., et hanol

(EtOH), prOV| nver Wo primry al cohol s of 9

into | eavgng groups (Nepyg ébﬁﬁ)oﬂhds%?%ﬁﬁtﬂé)l é’ﬁé GERSHidMY Bt ridt\¥peld; fﬁ:’é‘ﬁg

tosyl chloeride in an aprotic solvent, e.g. F,”1n the presence o

e.g., Et3N, pisloskss adithe 3yicnberids) ty;f@irp@ttm Q(Iines 59068 af Sakseha ﬂr@se? |

base, ‘e.g., NaH, in an aprotic solvent such as toluene at el evate

t enper at ur es 5039,8676 dDExamplele8at 0d.G timept®to deol. H2yiinbWde of two
tosylates (cis and trans) which are separated by chromatography to yield to
the cis-tosylate 11. Reaction of conmpound 11 with"alcohols HOY in the
pr.esence of stron base such as NaH |n an aprotic solvent, such as DVSO at'
a tenper at ur SENERSA T : RATIONSA and C5 hydr oxy- substituted -

al kyl gr%l P corrpounds u.'shef &4 and el?ycfrgxyt/-rs]sbét?tuteci) 2& nggupmcor%%g&%ldg L}seful

i o) prepare the compounds of this -mven_tion-m-ay b'e prepared by use of the -

sequence of steps illustrated in the following Schemes I-VI. The compounds

of the present inventin are prepared by using the compound 20F of Schemes|l, .. . ...

and IV-VI in schemes Vil to X1B. In Scheme I, compound 3 is readily preparéd

15 from commercially available compound 1 according to Examples 1a,lband ic.
Compound 4 is prepared by reaction of L(+) -diethyl tartarate ("L-DET") and
m‘blecular sieves in the presence of titanium tetra- lsopropomde (l-Pl’O)4T' in an '
a_protlc solvent, such as methylene chloride, at a temperature 0° to -35°C. See
fer EfExarﬁplé, T. Kats'gki,' K_.B. Sharpless, J. Am. Chem. Soc.. 102, 5574 (1980);

20 and '_;LQ;i, 484 (1981). An oxidizing agent, e.g. j_e_rtbetylhydrcpercxide .'(“TBHP“)

~ is added to this reaction mixture (step d of Scheme I) . Compound 3 is added

and the.compo_und of formula 4 (when L(+)-diethyl tartarate is used) is
produced; Reacti_cin of compqu'nd 4 with 1u—1,2,4-triaiole in the presence of
stfong base, e.g., NaH in an aprotic solvent, such as DMF, at 0°.'8'O.¥>C'. prOVides

25 the diol compound of formula 5. The primary hydroxy ._.group in compound 5 is

converted into a leaving group, e.g., mesylate or toSyléte (compound 6) by

' reactlon of 5 with, for example mesyl chlonde (“MsC!") in an aprotac solvent, S

2.g., methylene chioride in the presence of base, e.g., tristhylamine ("EtgN*):— -~ = -

Compound 6 is treated with strong base, e.g., sodium hydride (NaH) in an
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Schenme Il provides an alternatlve reaction sequence to obtain conpounds of
the present | WPHPBA#MI Reaction of compound 11 with the comrer cPCI/§96/07547
avai | abl e conpound 12 in the presence of NaH gives conpound 13.- Hydrol ysi s

NacH - the peRtgi BolEnk B.8CTATE o 7GR fhickraniRhS B PrFant Emrounds
clear that | ns sadedlofy HLAbI! ikl letA O WiKkeleo SrrdigBasdo6s, | SRl

groups such a benz y can 0 prov

correspondi ng OGO weB525750C Hrevides!the lB@ﬁﬁé gn
of 13 with p- crwl_diciraomtrobenzene I n t%gepresence of a hydrochloric acid 25

scavenger SUCIRGudiRR S @it alffetaitaydride. @G0 MRAUAhkBhy ia Bk e diect | on

of 15 in the presence of a platinumr. pal Iadi um cat al yst yi el ds the am ne

16. Tr-eat n@nt aéoHd), dig.,NethBrol/(EMOH)I pfovidsy el triof 9.2 Gurreesion offthetwodiriary
gi ves the urethane internediate 17. Reaction of 17 with hydr azi ne yi el-ds

the seni car baziethcl$ ofdiinto Ieavmgcgnonpd (mesytate@ cemsymes) by veaetiorioh® with -
acetate to. 22 - WD 96/.38443

PCT/ US96/ 0754‘éxcessnitesyl chiorideyintan aprotiorselvent, gk yTHIF, mrthefpreseaceof base, to
Exanpl es 19 and 20 provi des the conpounds of structure 20F including C4 and
C5 hydroxy- sekg+ EtsNepravides ditpsylate ddpGampoundetQiis contecteplaweh istrong base,
conpounds of fornula | wherein RL is defined as herei nabove.

Scheme I11 pr&@-«dath igras @%@Hﬁcﬁoi‘fetf“ SLEB S tPBJWt@|§V%ﬂe§dﬁmPQZGtheS of
10  100°-120°C to provide a mixture of two tosylates (cis and trans) which are

separated by chromatography to yield to the cis-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 ata temperature of 25°-75°C provides C4
and Cs hydroxy-substltuted alkyl group compounds useful to prepare the
15 compounds of formula .
| ~ Scheme Il provndes an alternative reactnon sequence to obtain
: compounds of the present mventacn Reaction of compound 11 with the
commercially available compound 12 in the presence of NaH gives compound
13. Hydrolysis of N:acetyl group in 13 is accomplished v_vith‘ a strong base such
20 as NaOH in the presence of n-BuOH to proyide compound 14. It should be
made clear that instead of N-acetyl group in compound 12, any other base
labile groups such as N-formyl, N-benzoyl, etc., can also be used to provide
c'orresponding N-formyl and N-benzoyi derivatives of compound 13. Reaction
of 13 with p-chloronitrobe’nzen'e in the presence of a hydrochloric acid |
25 scavenger such as K2CO3 provides the nitro compound 15. Catalytic redﬁction
| .of 15 in the presence of a platinum or palladium catalyst ylelds the amme 16.
o "_“_._‘Treatment of 16 wnth phenylchloroformate m the presence of pyndme gives the
" urethane intermediate 177 R_eactton of 17 with hydrazine vields the

semicarbazide 18 whfch is cyclized in the presence of formamidine acetate to

22



and cis-tosylate 11 by application of enzyme chem stry. For Exarfpl e,
reacti on of tWeoe/s84ed O with ethyl acetate in the presence of petRisb@or547
pancreatic |ipase gives a single nmonoacetate 21. The remai ning primnmary

LT o Y SRR A B Y SR S g
1780, R AR LB DR PTG i
provide 24 (4R Rl BRMB o b e dUFRFARRERL A REN ftohe

p-tol uene Su'i@lﬂ%['\eiﬁﬁﬁisg%%’fil‘%g\;gs ABleifh@bdyyed by tosylation of the 15

resulting 26 to turnis Internediate 11. A detailed description of

a preferrgd preparationgghgi I s | a{Bad i O584% yae o
U -S. Pat gnt Applicati oﬁeggmllu %@rdgg%gfg?%%%&fuﬁ%d Aprﬂiolqh%%@%&%l,d? I ch

I s hereby i ncgrmdeisafoetidiy 1Heheappicatiordf enzWdPMaRts. For Example, reaction
PCT/ US96/.07547 . SCHEME' | [err]f' eagent s: ( a)-vﬁaOAc; %g‘)% Wttig Rga’ct ion; (c)

KOH, (d) L- DEGE th&RtBI 9 (WithPelvTacetatd in\iig, prosénde of parsihe patEredtie ligHsSe gives
Et 3N, CH2Cl 2, 0-5C; (g) NaH DVF; (h) NaH, -di et hyl mal onate, DVSO,

50-55[ err] C, gisjnglé Bienozetite 21.) TheCemainiaylpriohd®, hy@axy RraltFin 2114 v/ v) ;
(k) Nar tol _ugr%?éc'-teleg.obcy:i; ar(r la)c%hl;(t)ag}gtg?gtgg ‘éﬁgh _'a(snt)et.raNl%)%op%%i group to give a.
10 compound such as 22. Hydrolysis of the acetoxy grodp m 22'is accomplished
with a baée such a KOH which provides 23. The rémaining steps are: (i)
tosylation of compound 23 td provide 24; (ii) cyclization of 24 in the presence of |
NaH tb provide 25;- (iii) deprotection of THP. ether in 25 using an acid catalyst
such as p-toluene sulfonic acid (to give 28) fbllowed by tcéylation of the
15 resulting 26 to fumish the key intermediate 11. |
| A detailed describti_on ofa preferred preparation of key
ifitermediate is disclosed in commonly cwned U. S. Patent Application Serial

No. ©8/055,268, filed April 30,_1993, which is hereby incorporated by reference.




24 WO 96/ 38443 : PCT/ US96/ 07547
SCHEME || [ ewd 96238443 WO 96/ 38443 ' ' '  PCTUS6/07547
PCT/ US96/ 07547 SCHEME |11 - CONT''D. [err] Reagents: (a) NaH, ; b )
n- 8uCH;, (c) p-d -C8H14N02, K2C03, DI\/SO! é dg H2, Pt-C (e) CoH50COO, .
pyridine, CH2C 2; (f) NH2NH2. H20, H20, -1 (g) formam di ne acet at e,
DMF, 80[err]C, (h) according to Exanples 19 and 20. 26 WO 96/ 38443
PCT/ US96/ 07547 SCHEI\/I% 111 . . :

X=ForCl

Reagents: (a) NaOAc; (b) Wittig Reaction; (c) KOH; (d) L-DET, TBHP, (i-Pn4Ti; (e) NaH,
1,2,4-triazole,DMF; (f) MsCl, EtsN, CHCly, 0-5°C; (g) NaH,DMF; (h) NaH, diethyimalonate,
DMSO, 50-55°C; (i) LiBHy, EtOH; (j) TsCl, EtsN, DMAP, CHaCl-THF (1:1, viv); (K) NaH,
toluene, 100°C; (l)Chromatography. (m) NaQY, DMSO.

.‘-




[err] Reagents: (a) Porcine pancreatic |ipase, EtQAc; (b) dihydropyran,
Heerr], CH2OV®96(38343KOH;  (-d)- tosyl - chloride, pyridine; (e) NalRCIus9doMa7
(f) H20, nethanol, Herr]; (g) tosyl chloride, pyridine.. WO 96/ 38443
"PCT/ US96/ 07547 SCHEME |V [err] 28 WO 96/ 38443 - . o
PCT/ US96/ 07547 SCHEME V [err] 29  WSCHEMEJI

PCT/ US96/ 07547 SGHEME ML+Tepf]

Al -1 (cont. next page)
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(a). pyrrolidine, r.t., 24 h;. (b) RAX-X, NaH, DW, (c) RED AL, toluene.
-20[err]; (owoldaSB&ECHO, MeOH, (e) R2XMyBr, Et 20, -100C to rt. p@gum/o(754)7
17F of Schene V and procedure of Exanple 32d; (g) H2, Pd, HCOOH, 800C. 30
WO 96/ 38443 . ' PCT/ U896/ 07547

Schenme VI Preparation of PoI vet he =
Di cycl ohexyl car bodi am de DVAP = 4- (N, N- Di net hyl am no) Pyr| di ne 10

Tabl e for Scheme VII [err] 42 : 7 cont.) 45

MS. X = Merr]- _- PGOCH2 COCH20H PG =
Protecting : 759.3 Goup, e.g. IS?HZPh CI-B(OCI—lZCI—lZ) 30H
d CH2CO2H COCI—|20(CI—|ZCI—|20)3IVE ' 90b° 31

N-N

i ... .Reagents: (a)NaH, DMF; -{b) NaOH, n-BUOH; (c) p-Cl-CeHNO,,

S .00, DMSO; ” (d) Hy, PEC; (6) CeHsOCOCH, pyriding, CHyCly; ()

| NH,NH,.H,0, H,0, dicxane; (g) formamidine acetate, DMF, 80°C; (h)
accordmg to Examples 19 and 20.

26



WO 96/38443 ' © PCT/ US96/ 07547 42

43 © WO096/384485 |  M'S. CH3(OCH2CH?) OHPCTINSHGRCEING
-CCH2O(CH2CH2O) Me  ~ . . 817 CHS(OCHZCH) 20H O CH2C02Na

~CCH2Q( CH2CH20) 2Me : 861 m(m CH2C02Na

- COCH2( CH2CH20) 3Me 903 HOR2C( CH2CO2Na

- CCH20( CH2CH20) 2Me - 905 OH a PEG000 d CH2C2Na

- COCH2OPEG2000 a PEG5000 Cl CH2C2Na GOCH20PEGE000" a A gange

in M5 val ues were observ£d:

of the PE&000 a PEES)0 used as stagtin terials. ,
Phosphat e Estersch e VA [err]: 320 R éé 43 Ohc
PCT/ US96/ 07547 ¢ZCMNg H I B [e __)
A o S . c -\
g" l\N gl LN gg- ,LN
Cc

Reagenis {a) P'ofci'ne ;ﬁar'icré':atic-lipase -EtOAc (b) dihydropyran H*,
CH,Cly; (c) KOH; (d) tosy! chiloride, pyridine; (e) NaH, toluene; (f) H,0,
methanol, H*; (g) tosyl chioride, pyndme

27

i.ch correspondedgt oo{"he mol ecul_ar \/\/el.ght range



5 | Table for Schenme VIIIA X = F 47 R1

MS. (M eryWOPEISH3 _ ' 781. 8 [ er r PCT/USI6/07547
781.7 [err] . WO 96/ 38443 .
PCT/ US96/ 07547 47 RL ﬁﬂﬁi%—lém err]) [err] :
961.4 [err] ' - 961.2 Table for Schene VIIIB
49 52R1 M S(Merr]) HOCOCH2Q
[err] - 40I—P _ [err]
881. 3 HOCQ( CH2) 40HMeO- f®—N NH 881.3 [err]
853. 2 S- HOCOCH( . OH) CH3 S

() Aq. HBr

(i SEMCI

H_O-O' —O—N N-SEM 4

29

11F
1(iﬁ)NaH DMSO

=30 X= SEM -
18 X=H _"—‘
20F X=Ry<—

28




VIO 96/ 38443 - - PCT/ US96/ 07547
‘Schene VI || Gwoede/38ads [err], tetrazole, (ii) t-BuOOH - (b) 10% Retfusdsd7ss?
ETOH, AcOH, (€) 2 NMG 35 = WD 96/ 38443 : '

PCT/ US96/ 07547 Table for Schene VIIIC 54 : 58R1

MS. (Merr]) O(HOZCCI—lZC6H40C:I—|2Ph -1 v -
929.2 [err] 929.9 0- (HR( CH2) 206HAOCH2Ph 36 WD
96/ 38443 PCT/ US96/ 07547 Scheme: | X

Preparati on of Het erocycl i
61 R1 -

fsters 5 [err] Table for Scheme |X

OWBS. (Iv[err])




[err] - 828 [err] _ '

841 [err]  WO96/38443 826 WD 96/38443 - PCT/US96/67547 -
PCT/ US96/ 07547 SCHEME X [err] Reagents: (a) [err], DCCD, DVAP, CH2d 2; (b)
HCl in di oxane Wiere R = CH3, CQH5, H R2SCHEME vICH20H, CH( OH) CH3, CH2SH,
CH2CONH2, CH2CH2CONH2, CH(CH3)2, CH(CH3) CH2CH3, CH2CH2SMe, CH2C00, - CH2CH
Cogerr], (CH2)4NH 3, [err] +NH3 [err] , [err] ; R3= H, Phosphate ester,
Sul phate” ester, and P = Ntert- but oxycar bonyl (N-t Bog, or .

N- Car bobenzy! oxyx (NcgoR 38 - 38443 1x RIX , CHO
PCT/ US96/ 07547 SOEB\/E Xl A {err] ts rifdhl o Qe_f_t;ano (b)
si | ver di benzyl piosP hatg %) - Zn H H‘x OCHgPh

- 35 : S 33
R*X is preferably CHoPh ld

RIX is preferably CH3

N-NHCHO

_HEN- NHCHO

1X :
RN ax

OCHoPh

- SYN isomer > 9:1
40

e

. (a) pyrrolidine, r.t., 24 h; (b) R*-X, NaH, DMF; (c) RED-AL, toluene. -20°;
.(d) H,NNHCHO, MeOH; (¢) R*MgBr, E;0,-10°C tor.t., 24 b; () 17E of
~~Scheme V and procedure of Example 32d; (g) Hp, Pd, HCOOH, 80°C.
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(d) SOCl 2; (e) 20F, Ri=[err] (f) H2 iO%Pd-C' (9) 2eq N- net hyl

gl ucam ne. 39WO 96/384436 | 38443 . PCT/US96/07547
PCT] US96/ 07547 SCHEME XIB [err] Reagents (a) 2 2, 2- trichl oroet hanal , DCCD,
DVAP; (b) N-bronosucci ni ni de; (c) silver phosphat e; (d) Zn,

HOAc- THF; (e) 20F, Rl= [err] DCCD, DNVAF ) . 10% Pd-C;, (9) 2eq. N-

nmet hyl gI ucam ne 40 WO 96/ 38443 EL%%%I:E}LQD_S?LEQDL?!EQL;M o

PCT/ US9671 07547 Scheme |V provides an Itronal reactlon sequence to- obtain
the C4 and C5- hydroxy-substi tuted corrpounds useful as internediates for _
conpounds of the present inventi 7 is prepared fromthe nethyl

1(:a Lgeg (r)feagt(:) Fgﬁgag‘cﬁﬁﬁgt?geg %s gre |1, Reacﬁ?@é%7m§hnlf}5m§h§7)z\$¢#

aqueous -HBr or- BBr3.48i ves phenol.l corrpound 28. Reaction of cofgpound 28
wi th one equival ent of NaH and subsequent treatment with, for exanpl e,

2-(trinethyl)- sil yI et hoxynet hyI chI ori de ( SEMCI )and('DIVF ag
tenperatures

.DCCD, DMAP!, 44
CH,Cl,
- O,_ N-{Me S
o ~ \ _.
-o—@-N N NN, > Y(CHR7)SO(CHR7CHR7O)IR3-
45X
-1 DCCD = Dicyclohexylcarbodiamide
hDMAP 4-(N,N- D:methylamlno)Pyndme |
10 | . Iable for Scheme Vi
' o —Me
R1 - S .
: o OH
using 20F (X=F) Me ]
42 . 43 - 45 M.S.
_ éﬁ o | N
. PGOCH)COH | COCHoOH | B
PG = Protecting _ 759.3 _
el o ... . .. .|Group, eg., CHaPh _ |
e .
_{ CH3(OCH3CH2)30H | CICHCOZH - ~ | COCH20(CHaCH2O)aMe - -~ {905



produces SEM pr ot ect ed conpound 29 EEprotonatlon of conpound 29 mnth 10
NaH f ol | owedWB\6R8#8t i on of the so-forned anion with tosyl at e Bdr/uspeldsa7or
DVBO at el evat ed tenperatures produces conpound 30. The 'njtrogen protecting

group of 30,
met hanol - at

19 is treatd
al kyl ated wi
havi ng at .| e
| eavi ng gr ot
group from ¢
i n met hanol

to 20 prepd
a preferred
this inventi
prepared by
i n anhydrou
2,4-difluro
1 h. at 50[¢
crystallizat

e.g.,
d with NaH and

ast one c
H H

onpound 31, e.
ﬁ%mmeﬁ_

\re co
C

ounds
H

FRaioerEns
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SEM i s renpoved by treatnment wth,

t o nrnduc
g

@nh;enL_LenpeLaLULe for.3 he
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fiiﬂégg‘ﬁm? r opt h eh
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:I’LJ__L nan_d
=
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- @ Arange in MS values were observed which corresponded to the molecular

‘weight range of the PEGZ_OO'O'_and PEG5000 used as starting materials.
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V\D 96/ 38443 PCT/ US96/ 07547
Reacti on of WO®OK38d448h phenyl chl oroformate i n anhydrous pyri di RETAIS6/07547
0-5[err] C for 2h. provided phenyl carbamate 17F (conpound 17 of Schene-1 1.
wherein X=F). Reaction of 1 7F with drate. in. 1 '

, 2-di nmet hoxyet hane at 80[err]C for 4[ggﬁﬁ@$§é@5t he. sem car bazi de 18F -
(corrpound 18 of Schene |l wherein X=F). 5 Reaction of 1 8F with fornani dine
acetate-and Et3N in 2-net hoxyet hanqQl .under dry argon in stirred reactor at
80[ err] C overnight provi ded H 1, 21;}?“ azol - 3-one 19F ( ed 19 in

Schene |1 wherein X=F). %o LhwlR{X i n accordance
with the proc2@foy B &f 1 %re I Vq-r')@ pﬂdmw}g‘qlgé&m Vdr oxy\Sust i %3 KAl
n

corrpounds 20F useful to p f 10 forpmla TN \
provides an al ternati veMest er eosﬁ@mggbgﬁé or preparation pf the

internedi ates for preferred conpdg&salbf this invention. Conpoyyd 35 (e.g.

S-lactic acid methylester) is contacted with excess 15 pyrrol idi n60| n

net hyl ene chloride for 24 hours at roomtenperature tollgive ani de-

Reaction of 36 and NaH with for exanple, benzyl hdliAsOR@CtaGsHgd e 37

Sel ective reduction of amde 37 with a 3. 4M sob UAdoMI1®LPEQIHLBTOHS (| 2-

met hoxyet hoxy) al um num hydride ("RED-Al") in toluene at -20C gave ¥l dehyde
38. Reaction of aldehyde 38 with H2NNHCHO i'n rret hanol ¢ e 39 which was 20
reacted with a Gignard reagent e.g. et hyl mag umpb oM'@de in dry ether at-
a tenperature of -10[e -o tremper N“'E @ours to give 4o

wherein the ratidXof e “‘é ‘ HRyheOB{OF0and
pr eselce of\"r/ i val entM;e of
O 2z

reacti on. was do
bi s(trinethylsi @Qam de the SSto

N—N

N .
5 |  Table for Scheme VIIIA
| | X=F
N | |
a7 R L MS. (M)
Me o | ' .
S o
2NMG | 781.8
5-0P03H2
Me 7817
ONMG - |
et OPO3H,
Me - 8733




SR ratio was 99:1. Conpound 40 was reacted with conmpound 17F of Scheme 25
V in toluengya pe/dgass presence .of DBU (1, 8-di azabi cycl o[ 5. 4. 0] URGEM®ET6/E154)
for six hours at 80[err]C. Cyclization was effected by raising the
tenperature to 100- 110C and continuing to nmaintain this tenperature .
overnight. After purification via TLC, 20F was obtai ﬁ\ﬁ ' l 3t ment of 20F
w th hydrogen and pal l addTnRbl ack in met hanol cont ai %% Qf ic acid heated
to 60[err] C gave the epr oduct 42 WO 96/ 38443 1. '

PCT/ US96/ 07547 whi ¢
20F i.e. the co
reaction of the Gig
t he absol ute stereoc

of lrrruIaVWnerein-[err] 5. The
d nt t he propani m ne 39 produces 40 wherein
Qr@ﬁﬁ?ﬁﬁﬁ%}fat' the.new chiral center in 40 is '
me (i.e.; S) as that at the chiral carbon in 39. By the
Z'ﬁrre" as used herein is neant tggtpatio of S:Sto -
®r than 9 1, preferably is greater than 15:1 and
/s at @east 99:1. The nmss spectral data presented
i dhs which were deternined by Fast Atom

B(OCHsCsHskpr esent the [MrH err]], i.e. {nol ecul ar
sider that Schemes |-VI set forth the preferred

herein as M+ are par
Bonbar donnent (FAB) t
i on+l } peaks. V\é'\x
processes to €

Table for Scheme VHIB
49 52Ry | - M.S. (M*¥)

HOCOCHCI | Me
| %— 2NMG
S

OCOCH,0POgHz
" /
| .
HOCO(CH2)4OH /__Me . | 881.3
o lllllﬁl ONMG
S OCO(CH2)40PO3H2

' '/ |

Me

v

HOCO(CHa2OH . /—Me | 1 881.3
| "'“-S-\ - ONMG | |
S OCO(CH2)40PO3H2

/

Me
SHOCOGH(OHICH, m/ M .
-H (- 3 muﬁ B OPO3Ha .
< .1
e OCO —C 1
Me )

oNMG  CHs

<

853.2

A
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15 prepare the C4-C5 al cohol internediates for the conpounds of this

i nvention. OW@96/3¥déesses for preparing the al cohol internedi BEBYSIHNTS4The
conpounds of this invention are disclosed in commonl y-assigned U.S. Patent
Application Serial No. 08/425,129, filed 04/19/95 and Serial No. .
(Attorney's Docket No. CD0475) filed W—é@% t hese two patent
applications are hereby 20 i ncorpora nce. Schene VI | provides
a general nethod for preparation of the polyether he pr esent

i nvention. The al cohol ate of- al cohol et heL «9ge ,. CHi.e., 42
wherein R7 = Hand t =3,.was prepareg lw raact i O%s H excess strong
base e.g. NaH in an anhydrous et her, F 25 at ice bath tenperatures.
The so-formed reaction ni xjfARe was Nor several- hours i.e.,” 2 or
more and_the sodiumsalt of acid «. g od) um salt of chloroacetic acid
(43 wherein LGis a halogen(Hal) ,e.g. =0, “NR7=H and s= 1) 43 WO 96/ 38443
PCT/ US96/ 07547 was added thereto. The so- forned reaction’ m xture was

stirred at ice-bath tenperatures and stirring was continued as tenperature '

was  al l owed to warmto roomtenperature. Water was carepully added to the
reacti-on m xture an&t he poI yet her féd 44 was separ at egl\and Mei fi ed by

conventional ‘techni Mo a 96 @nzcm,m in dded 1 3- 1 5
equi val ent s ofA e L- CHzOP
ey =oH DGCD, DMAP, CHCh | :[)l/

55

20F
10%Pd/C, Hy,
EtOH, AcOH

' i Me i Me
' (a) w{R
AR N---<‘R L =L AR-N" N
_ —h{.=N' M S YCHzo P\OCH PR \=y MeSOTCHon
98 ScHPh” o
- 87 | | 56

l’(b)

8\ Me. - _ | (c) Me
IR T oy

— O _~CH20-R~0H
N Me Y __})H E

58 - | 58.2NMG

CHzo'P'-O H
2NMG Salt

' (a) @) D—N=P(OGHPhl,, tetrazole, (i) t-BuGOH; (b) 10% P/C, Hp, ETOH, AcOH; (c) 2 NMG
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base 4- (N, N-di net hyl am no) pyri di ne (" DIVAP") and 20F wherein [err]

The -t enper atyig 0¢/88443 he so fornmed reaction nmixture was | ower edem‘/mBm'lsm an
ice bath and-1.3-1.5 equival ents of 10 di cycl.ohexyl car bodi i ni de (" DCCD")
was added 't her et o. The so-formed re ct ion xtur A conti nuously stirred
as the tenperature was all owed t &aWed B perat ure. The

di cycl ohexyl urea-precipitate was rem)ved and t he crude product
convent.i.onal§__@hn| ques. The so forﬁ&cﬁlem due was purified by Mﬁ
chromat ogr aphy ‘on silica gel-to provide the pure conpound [M + H] ﬁé =
906 by FAB. B;(l-mebﬁwh’%fslz?hbstlt mon of gifferent starti ng t2eri aI s
42 and 43 the conmpounds 45 listed i U‘%MA wer e- pr epar ed.
The MS val ues for products |isted unde T%b e for Scherme VII were
measur ed by ‘Fast At om Bonbardnent (" _ 1 ~Schenes VI | '
'A-Cillustrate the generalised nmethods for Ppr epar Blsphate esters of
this invention. Scheme VIIIA provides a nethod for prgRar ati on of phosphate
esters of formula |V wherein R6 |s [err] - and z = men =0. Conpou ?_

Scheme. 11 in nmeth Iene chI or| rooft¥enperat yme was reacted w ﬁ 1. 5 25
equi val ent@-gAOm( |' Ve hosphor ’-é‘ﬂﬂieg equi val ents of
a WO 96/ 38443 ~ PCT/ US96/ 07547
base such as tetrazole, foll ovved by M5 eq bs ofoHert-butyl peroxide
(3Min iso-octane) for several hours. The pﬂogr es ﬁT\d,Jpe reacti on was

foll owed by TLC :

D

~\




(5% net hanol : Et QAc v:v) on silica gel. The crude product in Et QAc was
washed with Wex6As#43ni osul fate and purified using standard techCisss®7s4r
provide the 5 di benzyl phosphate ester 46. The di benzyl ester. groups of 46
were removed to give 47 by treat nent. of 16 di ssol ved in equal velunes of

et hanol and gl acial acetic acid in theSsrebdroe Pd/ C under a
hydrogen at nosphere at room FERREAUOR S 19 : e8r overnight. The
reacti on-was continued until no starting rraterl al' was found by TLC (or
NMVR) .- The catatyst was renpv el0 filtration and the crude phosphate
ester 47 was purifi ed by | gndard techni ques. ‘Treatnment of 47 in nethanol
at roomterrpera?QFe
provi ded 47 . 2NMG The co 46 and 47 Erepar ed in acdordance with
Schene VIIIAareIistedin _ ’Blefor Scﬁerre VILA k5o

Schenme VIIIB illustratesHgB eparati on of phosphate esters o for mla IV
wherein R6 = [err] z = mFl and n = o. Corrpound 20F d soI ved in methyl ene

chloride was treated thbl 3 equi val ents of %qui val ents of DCCD
) 4 a\®err]
e R ‘;«; geePRaray LG i o

and 1.3 equivalents o
ea(ﬂron was stirred at roomterrper ure until no

HO2C( CH2) 4Br, i .
Hal ,e.g. Br. T
starting mat ery

nd by TLC purification of t he® crude groduct gave
bronmi de 50, a white sormg in[err]. .. The bronide Bﬁneqe was
heated at 80[err]C over ght th 1.5 equival ents of si \H:-N
di benzyl phosphate (available from - , (CHR7)q-J
r(CHH-,)q\
, (CHR7)y—N Yo
\\(CHRy)¢ 7

v . | Table for Scheme IX _
| M.S. (M%)
828
841
826 .
10
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WD 96/ 38443 : , PCT/ US96/ 07547 Si grma
Chem cal Co.WO36/38443ui s). The reaction m xture was cool ed and RERUING/OTHAh

aqueous base, e.g., K2CO3. The crude -product was separated and purified by
silica gel columm chromatography to gi eﬂmejiﬁenzyl phosphat e ester 51.

Treatnment of 51 in ethanol/glacial acelic acid wth 10%Pd/ C under a

hydr ogen 5 at nosphere overnig
52. Treatnment of 52 in fgeths
Et 3N) gave 52 2NMG Schgne £

acetate 53 .in net hanol - wat er @_n excess basg e.g. K2COB8 were stirred
overni ght at roomtenperature yd give the bpngyl ether 54. Reaction of a
solution of 20F and 54 in nmethylene chloridp wth a 1.3 - 1.5 equivalents
of DCCD and DVAP at room tenperature overnifght 15 gave ester 55. The

benzyl ether group of 5% was rg ve'd,_b.)( t r gat ment Swi gh ess 10% Pd/ C in S
et hanol - gl aci al agid uad ?\@n N -w@- : )aktN om tengperature
overnight. Purifigati f thelcdudeprodietgave=Re6. tnent of 56 with
1.5 equival ents fTErafi i sopropyl di benzyl phosphor anivdeSanif” 3’ NHfRi val ent s

by 1.5 equival entggof tert-butylOperoxide in 20
accordance wi tf tHe prqcegure of Scheme VIIIB gave di benzyl ester 57.

Renmoval of the di benzyl oups wth 10% Pd/ C i'n et hanol-gl acial acetic acid
under hydrogen at nosphere gave (as descri be tperei_nabove) phosphat e ester -
58. Treatnent of 58 with two equival ents of {Dase, e.g. NMG gave 58 . 2NMG

Addi ti onal phosphate esters of this inventi®n of the formula
' | Me

z\ﬁ_g and n = 120Fhe benzyl ether of nethyl

NH.P
~Reagents: (a) R'/'\ COOH,. DCCD, DMAP, CHzClz; (b) HCI in dioxane

Where R'= CHg, CaHs, H; Ra= H, CHj3, CH50H, CH(OH)CHg, CHQSH.,. CHoCONH3,
CH2CH2CONHz2, _C’:I(Cl‘j;'g)z, QH(CHa)CHgCHa, CHgCHgSMe,_CHQCOO',

CH2CH3CO0", (CHa)eNHs, H_QCO, ch-Qons . ch(».;g,

. \ ' *+NH;
| Hzcﬁ:ﬂ ﬂ'H , HchZCHZCHZC<NH. ;s  Ra=H, Phqsphate ester, Sulphate ester;

and P = N-tert-butoxycarbonyl (N-t-Boc), or N-C'a'rbbbeﬁzsi!dxy' (N-Cbz)
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25 - [err] ,wherein z=m1, n=1 or 2, f=0 or 1, and
WEH, such aswom’?@eﬁi n the Table- for Scherre Vi | C are prepar e dPET/BH6AG54T
WD 96/ 38443 PCT/ US96/ 07547
conpound 20F wherein Rl is the same as that used in Scherre VIIT1A by
substituting equival ent anbunts of starting nmaterials 54a and 54b for .
conpound 54 ‘and thereafter follow ng ff e es shown in Schenme VIIIC
Scheme I-X illustrates the preparati onkgﬁiﬁﬁ g!‘ecl ic este of the 5
present invention. Co ,::.\ 20F, wherein [err] di ssol # { N met hyl ene
chloride is reacted 'rrpound 62 ).l (Hal =Br or ~1-5, e.g.,

G -CH2-COO) in prese 0f a base—sueh—as—pyr+dene at =eRkper at ure of
0[err]-5[err]Cfo§fo urﬁ. The reaction was pl ad©d=& =i gerat or
over ni.ght. Additi8harNgompoufti 62 and base could be adde® if ne ary,
and the 10 reaction cBnijonued until no 20F is present byPﬁngoPTJr bcsgbhon
of the crude product by colum chronatography on'silica gel,,gave pure 59
(w=1, Hal=C). Reaction of 59 with excess of the nitrogen He erocyclic
compound 60 (e.g., Y=NH, R7=H and gq=4) at a tenperature of §0[err]-60[err]C
for 1 hour produced 61. Substitution of nitrogen heterocyclij¢dg@pound 60
with a five and sixgnmenbered 15 conpounds, e.g. dmrphol ing,

N- et hyl pi peri di ne gproyi et he sQnpounds |isted i Rebdi gusSchere | X.
Scherre Xill UARI‘-GN\_ par at i the am noABem\__gsl ers of @ - _
N S)=0_ ' =N S)=0 _

76 OH - 74 - (') o-(":H Ph
2% onme | - PpTOCR2
0% “oH : . 0% “oCcH,Ph

| Reagents (a) 2, 2, Z-mchloroefhanol (b) silver dibenzyl phosphate; (c) Zn, HOAc-THF

e.
(d) SOCl,; (e) 20F,R,= — s§: ) 3 (f) H,, 10% Pd-C; (g) 2eq. N- methyl glucamine.
o _ o _

¢
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i nvention. Conpound 20F is contacted with excess N-(-butoxy carbonyl [err]
-am no aci d WO BB -anm no al kanoate in the presence of DCCD RGTAUINUBFS4Tn
an 20 aprotic solvent such as CH2A 2 at .O[err] to 25[err]C. The reaction
is followed by TLC and addi ti onal [er%]q Em‘% |d and DCCD are added, if
necessary, to insure the starting mat H conpl etely converted into
am no acid ester derlgﬁtlve 64. Conpound 64 is treateg HCy n dioxane to

provi de-the [err]-am acid ester as the acid addi |on\&{g 65.
Purification ' de products is accorrpl i.shed 25 b @qn,g:q{d
t echni ques. \,ﬂﬁéﬁéc-a hinzox(e)i &) UsktMas t g, Browes ){/ hydr ogen
over pall adium bl ac us&TTO TEmovVe The prote groub |n step b. .
Q her protecting groups may be used such as those §sclosed in "Protective

47 WO 96/ 38443 80 . _ ... PCT/US96/ 07547
Goups in Organic Synthesis" by T.W Geen and P.G M2Wits. John Wl ey and
Sons 1991 NY at pages 97-98 or 389-394. Sghenmes XI A 3nd XIBillustrate the

@ni).€g) of the [err] 5
mde 70 is treated
g trlchl oroethyl

praparation of additional phosphate ester
formula or 1, and WEH. In Schene Xl Agr
with 2, 2, 22 trichl oroethanol to produc&hhes
ester. Treatnent of Me

i i
br

Reagents (a) 2,2, Z—mchloroethanol DCCD DMAP,(b) N-bromosuucxmmlde,
Me

*(c) silver dibenzyl phosphate; (d) Zn, HOAC-THF; (e) 20F, R;=™"" S>‘ ou

DCCD DMAP; (), Hy, 10% Pd-C; (g) 2eq. N- metnyl glucamine'®

A0




the trichloroethyl ester with excess silver dibenzyl phoéphate under
condi tirons 18VO84/34lihr to those used in Scheme. VIIIC convertedptheshsaiviy
brom de into a di benzyl phosphate ester Renpbval of the trichloroethyl ester

o Bep oy ohospnat o ost o 678 L ofdyifad B BHeR TSkt EBaldhdd KEoblln the

correspondi ngoge JFGH Chliydregy %bﬂ'&u@fcéfﬁ@ 9ﬁ8§%s>éfﬂl*hsam det&ls?fo 20F in

met hyl ene chl ori under 15° conditions step one In- 1 & to gi ve"

ester 74. Rerwﬁ Pg%k@ﬁlt irREng f H’%BP -
hydr ogen at nosp Eoﬁﬁ%ﬁ%ﬁé@% | bed |'n Scﬁggre%*ﬁ pgﬁ%?gdiﬁ;"cﬁr% é%eé correspondi‘ng
phosphat e eStéiheWGf ébmmlnﬂr@kﬁgcﬁémé I B9 saBjécHAg e ﬁ'léiﬁ&pé’tﬁ@r of 92 toltket O

provide 76. I'n Scheme XIB, the 2-nethyl phenylacetic acid 30 was esterified

with 2, 25 2-feactibheobetdpaato gfbf Sohenid . Redaiontst cpsound a7 with/aquiedus
into correspondl ng the benzyl brom de by treatnent with N bronpsuccini m de.

The treat mentHBf or BBr3agives pbemhazlmmpnhnezeesaemtioreof corhpoant zmahhntee
under conditions of Scheme VI|I'C provided the . corresponding. di benzyl .
phosphat e estequivalenbohNait and subseqmeMrtmtmnt adthe fomexamplea £-ddtetinyl)-shed -
With zinc in acetic acid-THF to give enzlgl phosphat e- 82. Treat nent

of a sol uti orsityietBoxymathyd chlarieer ESEM%Q’ )@nd@M a\@mbiepbterpperatures
TS oot S Gl o 4. BeoRoaintcd il
' 10 NaH followed by reacticn of the sc-formed anion with tosylate 11 in DMF or
DMSO at elevated tefnperatures prodUces compound 30. The nitrogen
protecting_' group of 30, e.g., SEM is rémoved by treatment wiih, for example,
-6NHCI in methanol at ambieni—-témperatures for3 hrto proddce-compound 19.
Compound 19 Iis treated with NaH ‘and DMSO at 20°C for 3/4 hr. and thereaﬁor
15 alkylated with R1X to pi'oduce compound I. In R1X, Rt is a C3-Cs alkyl group.
‘having at least one protected hydroxy moiety, e.g., O-SEM and X;.is a leaving
Q‘foup, for example, brosylate Removal of the hydroxy protecting grodp from
compound 31, e.g., O-SEM is accomplished by, for exampie, 6NHCl in -
methanol to gwe C4-Cs hydroxy substituted a!kyl group compounds usefui to
20 | prepare compounds of thls_ invention of formula i.
Scheme V provides a prefe_ired route for preparation.of the_'intermediates
for the compounds of this invention set forth in Soheme Il. The sodium saltof
compound 31 preparad by reaction of (4-[4-(4-mtrophenyl) 1-p|perazmyl]phenol o
“ with NaH in anhydrous DMSO at 50°-60° C for 30 mmutes is reacted with the .
25 - 2,4-diflurophenyl tos_ylate 11F ,(compou_nd 11 ln.Sch_eme i -wherem.X-F)-.for__-'l h. .

- at 50°-70° C to provide, after flash .silic‘a'chromato_graphy or crystallization,

* compound 15F (compound 15 in Scheme If wherein X=F). Reduction of 15Fby

- hydrogenation in the 'pféé'e_hdé"'of"5_%'."Pd/C 'in""ethé‘hol‘ containing 1 NHCl -

provided amino COmp_oun_d 16F .(.'c_o‘mpound 16 in Scheme Il wherein X=F).
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equi val ents of NMG gave conpound 84. The al kanoate and al kenoat e esters of
20F are conveMP&#B¥I35 prepared by standard synthetic techni qREI/USOBOTS4T
exanpl e, by reaction of the anhydride or acid halide of the al kanoic acid

2l kanoat e o HeeshBedoTe Wik Pheprimaroras ip R miidip 05 B teran.

Ef%y;tzfg-f%i‘it’?L%"?t"ﬁsé?% [rarkam ko tFetitiﬁgﬁpoéﬁeé?%’#*ét‘dsPﬁlwftt;er??ér% &Fhtures

of R M I 29‘?%#%*& G bne t&@@?ﬁc'%rifﬁ%%%%t% é’%“%ﬁ%‘tﬁa

prepaa ed by r@ ‘?ﬁgﬁwégggﬂn%%ﬁ%gidf‘ll Wé& @ﬁp&r%%?%mﬁﬁ%ﬁl n the

FEEf]en(CE) Tos at e'EI cgerl es 980"% I@gﬁg te Et RPi’n‘?('?ﬁetE%R?@tg?ﬁfplﬁ%

and Rl a (C4- 859 argdtY in SHiPe® réakst bt sbed o%rmgﬁt erovtdéu BUO Qx.triEichi3-Bfe 49

' 19F (compound 19 in Scheme il wherern X-F) Fteactron of compound 19(f) o

with R1X in accordance with the procedure of Scheme IV produced the C4-Cs
hydroxy-subetituted compounds 20F use_ful to prepare the compounds of |

10 formulal.

~ Scheme VI provides en -alternative,' stereoselective route for
preparation of the intermediates for preterred compounds-'.of this invention. - -
Compound 35 (e.g. S-lactic acid methylester) is contacted with excess
15 pyrrolidine in methylene chioride for 24 hours at room temperature to grve
amide 36. Reaction of 36 and NaH-with for example, benzy! halide in DMF gave
37. .Selective reduction of amide 37 with a 3.4M solution of sodium bis(2-
methoxyethoxy)alurninum hydride"("RED-Al") in toluene at -20°C gave aldehyde
38. . Reaction of aldehyde 38 with HoNNHCHO _in methan_ot gave 39 which was
20 reacted with a Grignard reagent e g.'ethylmagnesium bromide in dry etherata
t_empera‘ture of -10°C to room temperature for 24 hours to give 40 wherein the
ratio of the §,S ieomer' S.R isom'er was 94:6. When the Grigand reaction was
done tn the presence of 1.2 equrvalents of brs(tnmethylsnlyt)acetamtde the S8 to |
SR ratro was 89:1. Compound 40 was reacted with compound 17F of Scheme
25 V in toluene in the presence of DBU {1 8-d|azabicyclo[5.4.0]undec-7-,ene) for six
hours at 80°C Cychzatron was effected by ra:smg the temperature to 100°-
. 110°C and contrnumg to maintain. thrs temperature cvernrght After punfrcatron _' a
via TLC, 20F was’ obtained. Treatment of 20F with hydrogen end patladlum

black in methanol containing formic acid heated to 60°C gave the crude product
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VO 96/ 38443 PCT/ US96/ 07547
Conpounds of whp&3d4ayenti on represented by for mula | exhi bit bpoodissgegir um
antii fungal activity, in conventional anti fungal screeni ng tests, against

human and ani at hqgens h as the foI OW N Aspe

Bl ast omyces, MW&S '89'9&%86 (91‘.1'5'?'9 wig; %eéﬂfﬁ@'ﬁﬁ#ﬁ?dﬁ the
Fonsecaea, Fusarl u Mﬁo ar ces, Torul opsi.s, Trichophyton, -

Tri chospor on, © m"ﬁ' °§HHFaﬁé&}PﬁI€%frs The preferred conpounds ' of
formula IV exhr bit topical; oral and/parMeter al antlfungal activity inin
vVivo tests in animals an such-act ity is unexpec @2 %r .than that of
exi sting antifungal agent’$0®. g. Ir conazol e anand l%/ 24| e as well as
that of the azol e conpounds speC|f|c . i scl osed by Saksena et al. in USP
5,039,676 and International Publica¥ion No. WD 93/09114. The anti f ungal _
conpounds of formula | and phar mddeut i cal conposi tons of thiss invention are
expected to exhibit anti-allergic, anti- 15 i nfl ammatory and o

i munonodul ating activities, br oad spectrum antiinfective activi ty, e.g.,

anti bacterial, anti-prot 0zoal and antihel minthic activities. The pr esent
i nventional so provi des ThedgagHan of sie Feiognard eagrtan theaiopanigine 39 al

LEE?ZLEE{‘ZJ&; Seiced rfﬁﬂhﬁ‘éréftﬁﬁ%ﬂ%ﬁgégr%%b%gea Bhie ped?at‘irez%%‘gmr%or
phar mceut  cafLEhHb bl 1 8.8 SHESEARK R B e ., 0 8B el cBien n .
wal T st ve’ By R B Bl emdHs Leg B TR RIAT vk Rldr 85t

S: R (in e.g., 40) is greater than 9:1, preferablv is greater than-15:1 and most

10 preferably is at least 99:1. - -
The mass spectral date.'presented herein as M+ are parent ions.
- which were determrned by Fast Atom Bombardonment (FAB) technrque and
~ represent the [M+H+] ie. {molecular ion+1} peaks.
N We consider that Schemee 1Vl set forth the preferred processes to |
15 prepare the C-4-Cs5 alcohol intermediates for the compounds of this invention.
| Other processes for preparir_rg..the alcohol intermediates for the compounds of '
this invention are disclosed in commonly-assigned U.S. Patent Application
Serial No. 08/425,129, filed 04/1 9/95 and Serial No. (Attorney's Docket No.
CDO475) filed 04/19/95; and these two patent applications are hereby
20 incorporated by reference | |
| Scheme Vil provrdes a general metnod for preparation of the _ |
potyether esters of the present rnventron The alcoholate of alcoho! ether 42
e.g. CH3(OCH20H2)3OH 1.e._, 42 wherein Ry = H and t = 3, was prepared by

. .. reaction, of 42 with excess strong' base e.g. NaH in an anhydrous ether e.g. THF

25 atice bath temperatures The so-formed reaction mixture was stirred for severa! S

hours i.e., 2 or more and the sodrum salt of acid 43 e.g. sodlum sa(t of

chloroacetic acid (43 wherern LGisa halogen(Hal) ,e. g. =Cl, Ry=H and s_1)

43



her ei n, means any conpound that interferes with the fungal cell wall and 25
i ncl udes, butW@86/3fd3 | inmited to, conmpounds such as papul acandi BEXNUSI607547

echi nocandi ns,” and acul eacins as wel | as fungal cell wall inhibitors such
as nlkkonyC|ns : kkomycl.n nd ot hers. which are described in USP
5006, 513" wni WS e syion e, SpPimER jea dicl idud wes Stiag ldpedein

the present ff‘fﬁ%ﬁ? . 'Pa%rs TS pRds BERTRAGT oS &Roblatien bas Al b eeim to
alts are s o dirBerle. WF&%‘@C@*{?@%%@@@?‘@?RQ%%\%@&Y RS abifiBenos
26 bG, "o poNRYRFag 4N0Eh sppRREH dHELurifly By RhvBnfoRal denis, 1

or -arylsulgfoni-c -actd-such- as met-hanesul f.oni c,. isithionic, para- _
t ol uenesul’f oni ¢, napht hyl sul fonic and the like. 10 - The
pharneceutical |y accept @l £ sBR&ioR Jfads @HbCﬁ%j%sfﬁdeﬁsﬁslﬂst I%l@ﬁwéf the

i nventi-on_are--those which form pharmaceuti cally acceptable sal

aci di ¢ phar mesgsi dceN, I\Ndmétﬁplaﬁhha)c?widmé("WMAPe) aﬁalzfom@nerémrrpounds of

formulas 1,1, Il or IV a sui t abl e organi ¢ and i norgani c bases.
Sui tabl e organic bases ig ude prinmary, secondary and tertiary alkyl
am nes, Ry = ' - '

\ S
o

Me . The temperature of the so formed reaction mlxture
was lowered by use of an ice bath and 1.3-1.5 equwalents of .

10 dicyclohexylcarbodiimide (*DCCD") was added thereto. The so-formed reaction
mixture was continuously stirred as the temperatufe was allowed towarm to -
room temperature-. The dicyelohekyl urea precipitate was removed and the
crude product isolated by conventional techriiques. The so formed residu_e was
pyrified by chromatography on silica gel to provide the pure compound [M + H}*

15 =906 by FAB. By the approbriate substitution of diﬁe_rent starting materials 42
and 43 the compounds 45 listed in Table for Scheme Vi were prepared. The
MS values for prodd&ts’ '!isted under 45 in the Table for Scheme VII were

~ measured by Fast Atom Bombardment (“FAB").

20 . B Schemes Vil A-C' iliustrate the generalised methods for preparing
_phosphate esters of this invention. Scheme VIIIA provndes a method for
~ preparation of phosphate esters of formula IV wherein Rsis |
o

: B !
=——0rC \CH2R7),, (O)m P(OW)z -
L o and zZ=m=n= 0 Compound 20F of _
* Scheme Il in methylene chioride at room temperature was reacted with 1.5

25 equivelents of N,N-diisopropyl-dibenzylphosphoramide, and 3 equivalents of a




15 al kanol ami nes, aromatic am nes, -al kyl aromatic amines and cyclic am nes.
Exenpl ary or giRi%/38 4B nes i ncl ude the pharnmaceutically accept ablPeTzsse67547

sel ected form chl oroprocai ne, procai ne, piperazine,.glucamne, N -
met hyl gl ucam ne, N-N-di nethyl glucam et byt endedi am ne, .di et hanol am ne,.
di i sopr opyl anib@se SHeh &$ |t%tﬁ¥m,3, f 'B\ﬁfﬁafhyefwgoﬁ%ﬂ@tso?féﬁﬁabmwaﬁé!&z BMin

o s AR S DR AR B ot gy
vesss. | et CONRAAAGTEIRY o B o 481 e BPBEr 0% R ke
1 SSM UL b bR IARRG AR i Sy iar et BR 6 Hraue 8,
ohar macent § oo TEEIAIEHRES Seferits 'TAS U ATLA FULEE of dB8uere removed to
mode of admi ni é[afri eaane_ntfcsfrwa%lsolva,ariﬁraq%rafbonu&%aﬂ %anwhnaj&naaﬂ‘ P,

A ltr
t opi cal or vadl nal _.a@m ni.stration or “by.inhalation y or intranhasa
51 WO 96/ 3%kaHic acid in the presence of 10% Pd/C under a hydrogen atmBSph&iePaY foded 7
Such conpositions are fornul ated by conbining the conpound of formula I or
an equi val ent temperatued imastinretacactorapiehnyight: cThé aeacticravis dontinopd wrdil ho
with an suitable, inert, pharmaceutically acceptable carrier or diluent.
Exanpl es of sustardingenatenabwiasifousd byl éordMR). dihe catatyst was removed by

10 filtration and the crude phosphate ester 47 was purified by standard tecriniques.
‘Treatment of 47 in methanol at room temperature with two equivalents of base -
e.g. NMG (or EtsN) provided 47 « 2N_MG. The compounds 46 and 47 prepared

"in"acco‘rdance'with'Sch:em'e Vll_lA" are listed in the Table for Scheme VIIA. |

15 ~ Scheme VIIIB illustrates preparation of phosphate esters of

. _ 0

N | I il

. —Of C(CHR7)— (O)—P(OW),

formula IV wherein Rg = - z - _- z=m=1andn=
o. Compound 20F dissolved in methylene chioride was treated with 1.3

eqﬁivalents of DMAD 1 '.,f3: ec';'uivalents of DCCD and.'1.3 equivalents of the acid

’ HO‘[CJ'(CHgRﬂn'LG | | S
49 of the formula 2 . e.g., HO2C(CH2)4Br, ie,, z=1,n=4,

20 Ry =H and the leaving group LG is a Hal ,e.g. Br. The'reactio_n was stirred at
room temperature until no starﬁng material was found by TLC pdﬁﬁcation of the
crude product gave bromide 50, a white solid wherein: | |

: Me . , o '

| mOLC(CH)Br

o ME . -The bromide 50 in benzene was heated at 80°C .

overnight with 1.5 equivalents of sili/er dibenzylphosphate (available from

ly)



5 conpositions for oral administration such as tablets, capsules, pills,
powders, grab@ ¥W$H844%0| uti ons, suppositories, troches, | ozengesPCHUSERITSIONS
or ermulsions. A solid carrier can be one or nore substances which may al so

robs, bl ookl CHAHEAPCRIE Lophd, i hhi AMblg378h ool 458 Ulthes
o Ao . WRRESE? T e Bl e il e,
{ablet e 36] BB ETRRNHp BndinsSAnsbhi 16 B i dBUN2Y AMLSERERERRAS),
si ze- desi red-Ta%%?s‘n%ﬂi of’?:%‘%ﬂ%ﬂgé’ﬂéi{plé@éﬂ Betly £88"ith 1690PHIEY i'%r@&ﬁ%béﬁs
15 well known 1n the art, and nmay contain a variety of Ingredients,

exci pientg a%ﬁé&ﬁﬁér&%%ermbgto agfd?% ?éﬁ)ﬁ@?atf.vf& 0a¥P bABLPNAR diel B82S

oi ntnents, creans, |otions, ers, aerosols, pessaries and sprays. For

preparing suppegtmeht 86 523n hethaRbIEWITY W eqaiiaiierts of balsstalg ENMG Z_@i ExNici d
glycerides or cocoa butter is first nelted, and the active ingredients 20
are di spersedgdymdReBNMG.y therein as by stirring. The nol ten honbgeneous
m xture is then poured into convenient sized nolds, allowed to cool and -
thereby solidify. Liquid form preparations include solutions, suspensions
and enul sions. As an exanpl e may be nentioned water or water-propylene
gl ycol 25  sol utiSekemerVil&l pravides an sitemative. procgdute farqeparationsotan
al so be formulated in solutign with an appropriate amunt of a '

hydr oxypi 8py| Pliasphirte pstars of formidaldy wherekuBets af desined gbovedor Scheme VIIIB
oo bR b 2 bapene b JBebena dhecsr tiataradsiabr Ll Gtdql water
and excess base e.g. K2COj3 were stirred overnight at room temperature to give
the benzy! ether 54. Reaction of a solution of 20F and 54 in niethy!ene- chloride -
with a 1.3 - 1.5 equivalents of DCCD and DMAP at room temperature overnighi
15 gavé ester 55. The benzyl ether group of 55 was removed by treatment with
excess 10% Pd/C in ethénol-glacial acid under a hydrbgen atmosphere at room
te'r'npe’ra_ture overnight. Purification of the crude product gave 5§6. Treatment of
56 with 1.5 equivalents of Ny N-dii'éopropyldibenzylphosphoramide and 3 |
equi_Valents of tetrazole and followed by 1.5 equivalents of tert-butyl peroxide in
20 accordance with the pfoéed_ure of Scheme VIIIB gave dibenzyl ester 57. |
- Removal of the dibenzyl groups with 10% Pd/C in ethanol-glacial acetic acid .
under hydrogen atmosphére gave _(asl described hereinabove) phosphate ester -
58. Treatmént of 58 with. two equivalents of base, e.g._ NM'G, gave 58 » 2NMG.

Additional phosphate esters of this inventiorr of the formula

0 _
—01C z.(CHF%)n-@

~ (?H%); -o-'") :

25 (Ol P(OW)2 , wherein z=m=1,n=1or 2, f=0or 1,

and W=H, such as listed in the Table for Scheme VIIIC are prepared from
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wat er. Aqueous solutions suitable for oral use can be prepared by addi ng
the 52 - WOWEAG3I43 PCT/USS6/07
PCT/ U896/ 07547 active corrponent in Wat er and addl ng suitable col orant%547
fl avors, stabilizing, sweetenin solub|I|2|n? and thi ckeni ng ﬁents as
desi red. AquecomPOUBHENH wherainHuis thersemapsithatsusashin SehemadiBA by

di spersing the active co onent in fi neI% di vided formin water

particul-arly gulstiuting eqylyalRny amountsiofr ‘@ltmeﬁﬂaé%ﬁﬁéﬁﬂq o4 ﬁ@rycqmpound
df th f | |t | t

hydr oxy pr opy| BEaF C@@é’f&répﬁ?wm%rﬁ“evﬁrzsed pscshant? it SGhemeV G of
, - d |

L%ﬂxprgﬁw[e??] cycl ubste B s atseéét’ssoera% P fédtﬁsrqugﬂ'%eét%sséé‘e

Pitha USP 4,727,064 and Janssen Phar maceut i cal i nternatgofial Mepat ent

Appl i cation No. PCT/EP 84/00417. 10 ' RTke maceut i cal
conpasi'tions of the present invention may be prepar ed by )i ng the '
phar maceuti cal | y acceptable carrier, e.g.,.

hydr oxypr &y pfesent tmmtlodeﬂompound\mﬂ:ewhmeu addi ng M?er et o adissolved in
antifungally effective amount of a drug of-the present invention., The
sol ution so fmeumdeme chiqrtder:soreaate@ wrﬂmcorrmqupd &2in the @ialrBly op&lr wmivdd by

wel I known net hods rotatory -evaporation or |yophilization. The

formati on of €e Gthrta-G@%gn mssnse&éél Qﬁsegsuvé"nssparldms ajra tasse@rails[ee@ ]
35 C.

e mceut | caPi e Ekrt'ﬁtégr%ﬁ@ Tonwés blatgdgh & ea‘ftsgsﬁgcer Siariigh ‘?‘;t”e

as well as prgaghuah] ¥Spolng ePARY ba%&'c%u?& bb KR i 1ER5ary, and the

10 reaction contrnued until no 20F i rs present by TLC. Purification of the crude

product by column chromatography on silica gel gave pure. 59 (w=1, HaI-C!)
Reaction .of 59 with excess of the nrtrogen heterocyclic compound 60 {e.g.,
Y=NH, R7=H and q=4) at a temperature of 50°~60°C for 1 hour produced 61.
Substitution of nitrogen heterooyolic 'compound 60 with a five and six membered -
15 o“on\pomds, e.g. morpholine, N-methylpiperidine provided the compounds
listed in Table below Scheme IX. _
| ) Scheme X Hlustrates preparatron of the amrno acid esters of this |
mventxon Compound 20F is contacted with excess N-(-butoxy camonyl o
-amino acid or ¢ -amino alkanoate in the presence of DCCD and.DMAP inan .
20 aprotic solvent such as CHQCtg at 00 to 25°C. The reaction is followed by TLC
and additional a -amino acid and DCCD are added, if necessary, to insure the
starting material 20F is completely converted into amino acid ester derivative
64. Compound 64 is treated HCI in dioxane to provide the a-amino acid ester .

as the acid addition salt 65. Puriﬁcation of the crude products is accomplished

25 by standard techmques When carbobenzoxy is used as the protectrng group, S

- hydrogen over palladium black is.used to remove the proteotmg group in-step b

Other protecting groups may be used such as those disclosed in "Protective
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conpound of fornula I to hydroxpropyl - [err] cyclodextrrn Is about 1:1 to
1:80, 20 pvePesswBy 1:1 to 1:2. Nornmally the . : PCT/US96/07547
hydr oxypropyl -[err]-cyel odextrin is present in nolar excess. Al so-included

berore use, PRPEIG craeRlisaRs? b T SRRt o SNAIK. g Wiow fn

adm ni strati %&{PST{@{SNY Qt EQQ%WB?TSB@%“ ntended to be converted 25 to
i qui con t t

liquid form ain i On active materials, such as

conpounds of this 'nve"i]f, H%?P?s?ll A Rlﬁhl'u‘étrﬁté?ﬁ'lé pi%éra oY%ldﬁvorants

especially a fungal cel I'tor,
col orants, . spHRBshH g@éstepéjgfgf§tnv@h§,bﬁroqltﬁé and natural sweet eners,

drspersants hrc eners, so ubi'l'tzing agents and the like. The sol vent-
utilized for preparing liquid 53 . ..\\D 96/ 38443

PCT/ US96/ 07547 form pre tions ng wat er, 1sotonic wat er et hanol ,
glycerin, polyethyl ent en b?‘ -@ ne- gl ycol and the | ke as wel | as
nixtures.thereof 'Par 8% sUt o e injected i ntravenously, °

i ntranuscul arly, or subcut dneously af&\usually in the formof a sterile

solution, -and may contain 5 salts or dCHR»We make the solution
i sotoni c. The toprcal .dosage for hunanslfor antgy fungal use in the formof a

phar mace rmul ation conprising af lal sual ly in
the conc trEQFb'ﬁrnthe range from about : g %toa W’l‘%@é‘ 1’5\’31 ¥E7‘°
from about or1, andW-H

In Scheme XIA, the benzoy! bromrde 70 is treated wrth 2,2 2-

trichloroethano! to produce the corresponding trichloroethyl ester. Treatment of
- the trichloroethy! ester with excess silver dibenzy! phosphate under conditions
10  similar to those used in Scheme VIIIC converted the benzyl bromide intoa
dibenzyl phosphate ester Removal of the trichloroethyl ester group was |
~accomplished by use of zinc in acetic acid - THF to give the dibenzyl phosphate
edter 72. Treatment of 72 with thronyl chloride gave the corresponding acid
chlonde which was contacted with a solution of 20F in methylene chloride under
" 15 cond'trons of step one rn Scheme VIIC to give ester 74. Removal of the
drbenzyt ester groups of 74 with 10% Pd/C under a hydrogen atmosphere as
described in Scheme VHIA produced the corresponding phosphate_ ester which
‘was treated with two equivalents o_f base e.g. NMG to provide 78. l.n Scheme
XIB; the 2-m-ethylphen_ylacetic ac,id 80 was esterified with 2, 2, 2-trichloroethanol
20 andthe so_-'tormed ester was COnverted into corresponding the benzyl bromide
| by treatment with N-bromosuccinimide. The treatment of the benzyl bromide
with excess silver dibenzyl phosphate under conditions of Scheme VHIC
'provrded the correspondmg drbenzyl phosphate ester Ftemoval of the
" trichlorogthyl ester group was’ accomphshed with zinc in acetrc acrd-THF to grve

- 25 drbenzyl phosphate 82. Treatment of a solution of 82 and 20F (wherern Riis
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0.5%to about 10% by wei ght) together with a non-toxic, pharmaceutically 10
accept abl e topiocwissegsrrier, is applted daily to the af f ect ed sklb(flr,ggg(,;oys“yhe
condition has inproved. In general, the oral dosage for humans

g?f about ﬁ(‘is@@é%& o Esﬁ%“sﬁ?%‘ét\s@av%eé#ig% §ﬁ§ﬂ$ B‘r’#ﬁéﬁﬁ%ﬁ " gi vi ded
oses, wth about 1 am o aboyt er
caresErifinEosphat 8%t Tremant:p! Hin Bosfa@esslbr SR g
glelroglr?gg?;mb ?Vb%‘(li B f‘ﬁ 59‘2% 6%{%1 Ler ki | ogram of body wei ght - per
day being rms% N %‘}t@é F?t@% E§ﬁ$p Hg%parenteral dosage for humans for
Lt 50, anass 1 1H afHba dt BieRBEId ELBN AFLBF A8 boyRhi o'

day to about 20 gy 20 ki l'ogram-o per- day, in’-single or

di vi ded dages qruh rggra@)&h?ﬁa?dé tﬁEﬁé‘ieandl‘fbsogt r‘@x‘a lg”%f;f'eé}g@ﬁ dehght

per day belng pr e exact anount ency

admi ni strati Oﬁnﬂg dfidé o?%réid)ﬁﬁﬁﬁe of tHd"glkBh8ROABid \oP \dREn e abRl lnal@ﬁ d&#@@éhcé'se

wi Il vary, of colUrse, depending upon the sex, age and nedical condition

the patent asopphbeasg,! paridife) pmbeayh@falmat@bﬁgtumaws gty dompeuRds
the attending clinician. 54 WO 96/ 384

PCT/ US96/ 0754 ¢f fdridtil. EXPERI MENTAL The corrpounds of this invention are
pr epar ed in accordance with
o The sulfate esters may be prepared by reaction of the alcohol
10 compounds of formulas | to IV with sulfur trioxide in the presence of excess
| pryridine at temperatures of 70°-90°C for at least 2 hours in accordance with -
the procedure of R.M. Mofiarty et. al. Tetrahedron Letters, Vol. 35, No. 44, p .
- 8103-8106 (1994). -~ - - | _ | |
The correépondi‘ng:' alcoholic compo‘uhds of formula | may also_'bé
15 'prepared by'reé'ction of compound _11 with.alcoh'ols of formula HOY in thé |

- presence of a strong base, e.g;,- NaH in an aprotic solvent, such as DMSO.

(R)-"Tosylate” Séries 3

20 See Exémp]e 15' |

wherein X = F or. Cl

,—0 '

and R1 a (C4-C5) aikyl group subatztuted by one or two hydroxy monetles
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5 Schemes |-1X herei nabove and the fol | owi ng Exanpl es using conmercially
avai | abl e st WQ9§44daterials. [err] EXAMPLE 1la 10 - PCT/US96/07547
2- Acetyl oxv-1 -(2.4-difluorophenyl)ethanone Add 191 g of

2465 of soii um acet ot OTBORTEE e s('an%*‘?‘f'%@%@%ﬁ?f&ﬁ%ﬁa it 2,
of col 0 i | & féﬁg%eegﬁgﬁﬂeﬁﬁ%?m oy, n pBerioreP 4t il Soigting fodte) -

with brine, t hligqiqg r T re, -and
evaporate th a}!nsttf}tg%‘igﬁ to eave res duéStl%'b\tragr;gtb?glrig\gﬁ h'ggggfsai%éle on '
silica gel, Bhsidnmgcdd, (CartdiBs) CARSsdRUs, CoreidiviiesdBpitictn an,t | e
conpound. 20 err| EXAI\/I5LE b 1-[2- (2 4-Dif uorophenyl ]-2- propenol

acet at e §us Rokebaéag Fakahbrh Mior] 3aé'5ﬁhroh7y@‘es,_rm’cméosia,l Tyekdphyten, dry
THF at 20[err]C. Add 393 nL of 1 MNaN(NE38|)2 in THF, slowy at flrst

t hen 25 rapl'ﬂbqhaweroﬁ; .ﬁpu'otWEBdMLynoqyslwt enough ice cooling to
mai ntain the 55 WD 96/ 38443

PCT/ US96/ 07547 t enper athe preferredzx[nmpoqmds Gftﬁormulasl\é exlmhrtrteplcaf >arar andor

hr at 20[err]-24[err]C_ cool it.to .
parenteral antifungal activity in in_vivo tests ln animals and such activity is

unexpectedly better than that of existing antifungal agents e. g. itraconazole and .
10 fluconazole as well as that of the azole compounds specifically disclosed by
| Saksena- et al. in USP 5,039,676 and International Publication No. |
WO 93/09114. | - | |

The antifungal compounds of formula | and pharmaceut:ca!
compositons of this invention are expected to exhlb:t anti-allergic, anti-

15 mﬂammatory and nmmunomodulatmg activities, broad spectrum antiinfective
activity, e.g., annbactenal antl-protozoal and antiheiminthic activities.

v The present mv_e_ntlon also provides a composition for treating or
preventing fungal infections comprising an antifungally eﬁec_tive amount of a
compound represented by formula | or a pharmaceutically acceptable salt |

20 thereofanda pharmaceutlcally acceptabie carrier or diluent therefor.

The pharmaceutical compositions of the present_ invention may
also c_ontain a fungicidally 'eﬁective amo_unt of other antifun_gal 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

- 25 . includes, but is not limited to, compounds such as papulacandin's, |
echinocandins, and aculeacins'as well as fungal cell wall inhibitors such as

nikkomycins, e.g, nikkomycin K and others which are described in USP "
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-70['err]C,' and stir it another 1/2 hr. Then add thereto a solution of 65.5 -

g of the prodwotsssssaExanpl e la in 140 nt of dry THF, at a rate pdraykogedgh
to keep the tenperature below -70[err]C. Continue to stir: the so- formed '

tion mxture in th ol d _bat td hth t
ack' U6 Sorerryc "and: T aishaBuledly Adiadtind dahae b ekt bR e

Cuction 111 bRERN} @‘M?\?‘Xbbﬂéﬁ@ae\}éﬁ'ﬁ%ﬁ@ L R Bga%}?'ﬁd’ udH

transfer it t$ fsbeaker Triturate the cake thoroughly with 1/2 L of hexane
and suction-f 1 er again to renove the remainder of product. 1 0 Wash the

nmbi d h fil
Combi ned hexane 11 Ltr 2t Shotirblbrfoc pllaimeyficdin) abXMbbl LG Sddiion 3afls dhE"
filtrate §o. | ﬁé\’ﬁéx@ érﬁd a@dﬁtlorf%tslfoﬁ'nbdfﬁy 88%AG 9o e caﬁfddmsfcﬁ' therprbeémugh__

a Celite pad to leave a clear .yell'ow sol ution.” Chronat ograph the yellow oil

on silica gelinvehtidn abom & ltaldulatedeimbgrdtasiaa niiferal acid, 8licA asIHCY /NBr,
hexane- Et OAc. Conbi ne the 15 honbgeneous fractions to yield 38.6°g of the

title conmpounid28©4aRINDS or HaPQ4, BXAlRinforganilacid, such as an alkyl or arylsulfonic -
2-(2.4-Di fluorophenyl)-2-propenol. D ssolve 40 g of the product of Exanple
1b in 400 ni adidduschasmettaneswionig, iisithionicpap-doluedesidBbhicnnapbthylsulfonic
water. Stir the so-fornmed m xture vigorously for 1 hr, and then pour the .
mi xture i nto and thg li®.20 Separate the aqueous | ayer and extract' it with

250 nL of Et20 Conbi ne t he or gani c 25 extracts, and wash themwith water
and thenBrine. Dry the B?@&ﬁf‘@aéﬁﬂﬁ'%'ﬁ/ apreptabie Pases Joypdeuitablefoswgein ¢

f ch |t to. Filt d the filtrate to | 31.3
f heCt ?{ fgacoﬁgg[pe{ggggt RIQVQSIF%SE%F evapoéf%}'xeformephalrmarc%uteical% aggevp able salt% ot

the acidic pharmaceutically acceptable esters of the antifungal compounds of
formulas I, 1, Hlor iV and mclude suitable organic and inorganic. bases
Suitable orgamc bases include primary, secondary and tertiary alkyl amines,
15 alkanolamines, aromatic amines, alkylarorhatic amines .and cyclic amines.
| Exemplary organic amines include'the pharmaceutically acceptable bases
sdlected form chloroprocafne, procaine, piperazine, glucam'ine, N-
methylglucamine, N-N-dimethyl gl'ocamine ethylendediamine, diethanolamine,
d}isooropy!amine diethylamihe' N;benzylehediamine diethanolamine,
20 dusopropylamme dlethyramme, N- benzyl- -phenylethylamine, N-
'dibenzylethylenedlamme, chohne clemrzole triethylamine ("ETsN“)
tns(hydroxymethyl)ammomethane, or D-glucosamine. The preferred organic
bases include N-mathyl glucamine ("NMG"), diethanolamine, and
tris(hydroxymethyl) aminome{haﬁé ("leé");. Use of two equivalents of NMG in
25 - this invention is more preferred. The suitable inorganic bases also in_clu'dé

B alkah metal hydrox:des such as sodxum hydroxide.

The pharmaceuttcal composmons of the presant lnventlon may be -

adapted for any mode of administration e.g., for ora! parenteral ‘g SC 1Mk lv

and IP, topical or vaginal administration or by inhalation (orally or intranasally)
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WO 96/ 38443 | PCT/ US96/ 07547
EXAMPLE 1d (BWP-965p4452-[2- (2. 4- D| f.l uorophenyl )1 oxi ranyl ] met hanotCTUSP6RISH7Of
activated 3A nol ecul ar sieve powder to a solution of 1-3g of L-(+)-diethyl

pdd a cof ut i Srbrodupdfiohard Rormffidted &7 paMrihg s Folflstddiot ot For |
Add Olég?éeh%neiﬂlﬂé‘éﬂﬁ/ﬁ%% 251 e REBR ROBatlesiat b binoena'
Fo”" 251 or 1] ConyiREl, RerCKRbmace R ANy BooapRIE Satde W AfRE] "L T 10 S
sol ution of 40g. of 2- (§%mnélgut esgdltég{ér)%kﬁggé%mﬁsQﬁagagcgohefor le 1c in

100 nL of CH2Q 2 over ormed mxture at -27[err]C
for.4 1/Zho bm 10¥Q2foF’oré’lfacﬁﬁﬁ"ﬁsiﬁﬁﬂéﬁ%c‘hoﬁé tHBléﬁédbﬁglssﬁ'IésS sy ﬁéﬁéel@ th

NaCl and stir t so-formed mxture while warmng to +10[err C over 112

hour peri od. MIégeé@bﬂod@Os@po%utonéydrmMg@@dsa§ger@éxo|¢elorte and

stir 1/2 hour at +10[err]C Suction-filter the mxture, 15 wash the

so-fornmed fi kimilsionke Avsdiid taier cah ik ohd\or nedreesubistaids whitht ey alsacbf
t ol uene, and dry the conbi ned organic | ayers over anhydrous MgSO4. Filter

t he organi ¢ haydilugnts) dlasodpgragents,soltibilizers; tubiricants; suspentingragentssi due.
Di ssolve the residue in 1 L of Et20 and suction-filter the m.xture to
renove i nsol bisidess osdablebdisintegeatingregents: it sao alse began eocapsuiating mategal. ,
and wash the pad wth 200 20 m._of fresh Et20. Evaporate the filtrate in
vacuo t 01QJ, vin powdeosidhe gartigrds ficrly divided solid which is in admixture with the

finely divided active compound. In the tablet, the active compound is mixed with’
carrier having the necessary blndyng properties in suutable proportions and
-compacted in the shape and size desired.
Topical doSage forms may be prepared a(:oordin’_g to procédurés
15 well known in the art, and may contain a variety of ingredients, éxcip'ients and
additives. The formulations for topical use include ointments, creams, lotions,
po’bvders aerosols, pessanes and sprays. |
__ - For preparing supposntones, a low melting wax such as a mixture
of fagty acid glycerides or___c_ocoa butter is first melted, and the active ingredients
20 are dispersed homogeneously therein as by ?stirring. The molten hornog'eneous
mixture is then poored into convenient sized molds, allowed to cool and thereby
solidify. |
- Liquid form preparatlons include sotutxons suspensions and
emu!snons As an example may be menhoned water or water-propyiene glycol
25 solutions for parenteral injection. Liquid preparations can also be formulated in
solution with an apofopriate amount of a hydroxypropyl a- B or -y-cyciodextrin
. having 2 to 11 hydroxypropy! groups per molecuie of cyclodextrin, polyethylene
~ glycol, e.g., PEG-200 or 'orooyléhe glycoi, which solutions may also contain

water. Aqueou_s solutions ‘suitable for oral use can be prepared by adding the
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titl'e conpound as a yellowish oil, [[err]][err] -36.7[err] (c=1, MeOH); PMR
(CDCI 3) [err|WRMEMM1H), 6.85(m 2H), 3.95(m 2H), 3.31(d, 1H), PTIRUSEHTI4H) ,
1.91(m 1H, deuterium exchangeable). 57 WO 96/ 38443 - ;

PCT/ US96/ 07547

(R-([err])- abfes ettt iUd’Y%ﬁF.@HQS‘F&‘?& PYItERIP RAERES fayPrs, fiahilizing,
G ot hyl < art Ao fias FoPIEARG s ihcieiry aferts MR TcBBRNE' Pl 0e )

title coﬁpouﬁsgghg{c{n]slénﬁtgb}é fc*%r:iﬁapuééﬁén HéeREle ?Wﬁﬁsb&rs?n%gfée hﬁﬂvé’f the -

crude conpou y silica gel romat ogr aphy to obt'ain a sa onbgeneous
by TLC, [[er rddmSéhdntin4PeBl 8ivided forh inNesdet. POp&XoMRel preferred aqueous
(R -(-)-2-(2. 4- [F(?I uorophe’%l )-3-( 1.2.4-tri azolla- 1 -yl ?ﬁf . 2- proganedi ol

Di ssol ve §.-9¥haimabdufica), corhposiaon endyibd edfframm e roonspdividscotiformulas |
so-formed m i‘%hure to O-5[er-r?C. Add 2}’.181%6% sodi um hydri de (60% oil 15

di sper si on) aodVsogethenavigphydnoxppropykBoyelc@i@xtrimint watestt Theouse efiderivatives.
Add .t hereto. 10.9 g of the product of Exanple 1d. Stir the so-formed.
reaction m xmme,_%gana yeysiedextrins-foopsample, hydeoxprapyinfi-eyciodextsin atem
tenperature, add thereto 10 m : ' - ' -
disclosed by N. Bodor USP 4,983,586, Pitha USP 4,727,064 and Janssen
Ph'armaceutical international Patent Application No. PCT/EP 84/00417. :
10 The pharmac_eutical Cqmpositions of the present invention may be
| prepared by admixing the pharmaceutically écc:eptable cafrier, e.g., a
hydroxypropy!-f-cyclodextrin in water, and' adding thereto an antifungally
e eﬁéctivé-amount ofa drug of-the present invention. The solution so formed is_ B
.' filtered, and opticnally, the water may be removed by well known methods, eg -
15 rotatory evaporation or lyophilization. The formation of t.he.solution may take
place at a temperéture of about 15°to0 35°C. The water is normally sterilized
whter and may also contain _pharrﬁaceutical_ly acceptable salts and buffers, e.g.,
phosphate or citrate as well as preservatives. The molar ratio df the antif_u'ngal
| ccmvpound of formula | tq__h_ydfoxpropyl-B-c_:yc!ddextrin is abqﬁt 1:1to .1:80, |
20 prefér'ably 1_ :1 to 1:2. Nd‘rmally the hydroxypropyl-B-cyclodextrin is present in
molar excsss. | | . |
Also included éré solid form .preparatidns w_hidh _afe intended to be
- converted, shortly before use, into liquid form pfépération_s for either ‘6rai or
"pa.rén.tera! adminiétratibn.- T_he sohd form preparations intended to be convertéd
25 to qu'uid form may contain, in addition, to the 'act.ive matérials, such as .-
cofnpb_und_s of this invention, and ‘optionally a cell wall active compouhd,
" espesilly a fungal cell wall Inibicr o, a mikkomycin, flavorants, colorants,
" stabilizers, buffers; attificial add natural 'swéetehers, dispersants, thi&kenérs, N

solubilizing agents and the like. The solvént utilized for preparing .the liquid
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of H20 and evaporate it in vacuo to g| ve a resi due Di ssol ve the residue in
100 nL of H2OYAMEPHHI® ni of ethyl acetate (EtOAc). Extract the REDUSIEPEHT
with 20 . another 250 nL of EtOQAc. Wash the conbi ned Et OAc extracts W t.h 100

Tri bur at e+ oot PEPABIER GO e, R de et erbEael oAy V%ﬁﬁr'fﬁ%ﬁﬁme of
Lo gi ve. T1. 2058 PPV Wﬁ“rai‘sr@%di‘ahgﬁ o PSSR 70 1
Tl ter e produer 1 1om o HenigrLER [dbeliecREnLaIahbLEs, oy, or

m p. 99- 100] cfietatdcid) hieUslaty Jth%fgh’h]of bl s&ﬁ?ﬁ%ﬁ‘%mgﬁwtaln

anal ysi s: at ed or Cl1HLI1F N302 2. 27C

13. 78F; F U”% 1520 Qcoé‘eﬁ?Htak@thé%uﬁé’n %%Fom@'VR( DVBO). [err] 8.25 58 WO

06/ 38443 PCT/Tige] 00599 (s, 1), 7. 7.33, (m1), 7.09(t,1),

6.90(t, 1), 5.72(s 1), 5Tﬁ5&<bp.&htdds@%(f@rhhma?xs%rémnmngalﬁm&df&m ofa
(S)-(+)-2- (2 4-Di fl uorophenyl)-3-(1".2.4-triazol-1-yl)-1 . 2-propanediol -

Fol | ow t he prmmmaosuhtaﬂmmﬂan@ cmpasxhgwbsrhpbuhd cﬁrfonqufavlaﬂusuallym-ame ty
of the product of Exanple in place of the product of Exanple 1 to give = -
the title corgangeniration u@&hammw from alpwtrQ. 194 t;r a@out QW/mreler]ablybf:QmoabOLt
) 5% to about 10% by weight) together with a non-toxic; pharmaceut:cauy
10 'acceptable topical carrier, is apphed daily. to the affected skin until the condmon
 has improved. ' '

In general, the oral dosage for humans for antifungal use ranges

from about'img'per kilogram of b_ody_-wei_th— to-about-30 mg per kilogram of - - . . .. -

body weight per day, in single or divided doses, with about 1 mg per kilogram of
15 body weight to about 20 mg per kilogram of body weight per day being
| preferred and the dose of about 1 mg per kilogram of body weight to about 10
mg ber kilogram of body weight per day being most preférred. '
, in general, the parenteral dosage for humans fof antifungal use
ranges from about 0.25 mg per kilogram of body _weight per day to about 20 mg
20 kilogram of body weight ser day, in single or divided doses, with about 0.5to
about 10 mg per kilogram of body wei.ght pei' day being preferred. |
- The exact amount frequency and penod of administration of the
'compounds of the present mventlon for antnungal use will vary, of course,
depending upon the sex, age and medxcal condition of t_he patent as well as the

25  severity of the infection as determined by the attending clinician. .
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MeOH) . The PIVR and Mass spectra were consistent with the structure of the
10 title conP@QMFBXAMPLE 5 (R)-2-(2.4-Difluorophenyl)-3-(1 .BcHusssihasml -
1-y1)- 1 .2propanediol - 1- nethanesul fonate 15. - Suspend 10.9 g
of the powdered product ‘'of Exanple 3 in 150 nL of CH2A 2. Add thereto. 8.95
mL of triethylam ne and cool to the so-forned m xture 0-5[err].'C.'..Add 3.64
mL of met hanesul fonyl chloride i Q O MENYAL 10 min. Stir the
so-formed m xture for 1 hour at ature. CoO it t005[err]C
extract with 100 nmL of cold (0-5[err]C 5% KH2PO4, followed by 100 ni of 20
cold (0-5[err]C) H20, foliowed by 50 nL of brine. Dry the separated organic
| ayer over anhydrous MyFR¥ coRfbatBasiahis r’hVeﬂtitBr&are breparad(if dibordardeewity
title [MtH+][err]; PVMR (CDCl[err]) [err] 7.95 (s,1) 82 (s,1), 7;53(m1l),
6.81(m 2)5 4.Sdfamas -X. Hgréthabbveartbiha R))lowﬁtg)Eé(anﬁ:)les 28ing mdﬂ
(S)-2-(2.4-Difluorophenyl)-3-(1 .2.4-triazol-1-yl)-1 .2-propanedi ol -

net hanesul f oreatailabte Stammgtmateoalsdure of Exanple 5, except substrtute an
equi val ent quantity of the product of Exanmple 4 in pl ace of the: pr oduct of - -
59 WD 96/ 38443 - _ _ - ' PCT/ U896/ 07547

F O

=

cl OAc

+ NaOA¢ —

»
. EXAMPLE1a T
10 o 2-Acetyloxt/-1-{2,4-diﬂuoroghenyl)'ethghohe
| |  Add '191' g of 2-chloro-2',4-difluoroacetophencne (Aldrich ™
Chemical Co‘.) to a mixture of 246 g of sodium acetate, 3 g of Nal, and 3 L of
DMF. Stir the mixture at 20°C for 18 hr. then concentrate itto 1.L. Pour'thé |
resrdue into 6 L of cold dilute aqueous HC! and extract with EtOAc. Wash the
15 extract with brine, dry it.over anhydrous Na2304, filter the so-formed mrxture
and evaporate the filtrate to leave a residue. Chromatograph the residue on
_' silica gel, eluting with C%j‘gCi;Z-hexane to obtain 198 g of the title compound.
F o
OAc

+MePhgPBr + Na-HMDS —>
A THF

| .OAc

20-
- EXAMPLE 1
- 4- 4-D|ﬂu ror h n t -2- I c ae _
Suspend 131 g of MePhaPBr in 270 mL of mechamcaily-strrred
dry THF at 20°C Add 393 mL of 1M Nal\(Me3Sr)g in THF, stowly at first then = T

25 rapidly over 5 min. while applyrng just enough ice coohng to maintain the
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Exanple 3 to %i ve the title conpound. The PVMR is consistent with the
structure of VRBM3e conpound. EXAMPLE 7 5 PCT/USI6HTS47
(R-1-[2-[2-[2.4-Di fl uorophenyl )] oxiranyl methyl]-1.2.4-triaZol e Di ssol ve

o1 orned sotBPreS oh EFE ot R S toretthodiRi Tif a0 R ettt h oo

o- formed . 1o & AR e 0L

for 80 mnut 3a7OR el plic§ SRoRie GRFF THER AU o 1 B84 NG o
it o |

Conbi ned £ ORCOUG It EXEAS, 18 140 il & o PPl R YouBndddi o kit ™

anhydrous My t&hpersturey BBRIWRLTEOSC. Conthié td Stibths §3-fctnies tebittionARRtrel iRdhe
residue in CH2CI2 to a colum of 400 g of MPLC grade silican gel previously

prepared $y. gold batrpevdmight\duringGhBich2he camperdtog: Ased to20MT3MdEEE0 ML of .
Elute 15 with 1 liter, each of 25, 50 and 75% Et OAc; CH2Al 2 (v/v) foll owed
by 2 liters @&tORcdactheGoformed siesspensian, and then giddeS B.df hgxafigNAligw theso-
title conpound. Mass spectrum (FAB): 238 [MtH][err]; PMR (CDCl[err]) [err]
7.97(s; 1), 7formaq mixture ta stang) for 618300, 2and auctivpdfilier, to4embved?n3PO. While
2.84(d, 1), 2.78}d,1); 20 EXAMPLE 8 (S)-1 . _

-[ 2- 2- (2. 4- &he Filler ogkaeis,still dampatignsier Kyio p-beaker: Mirikurate theotakathareughly
procedure of Exaan eoz except substituyte an, equi val ent anmount of the- '
product of BRIk hegsaae@nérsqqs@nﬁw@a@sm rereNs thesramaipdes of REoduaty e

compound o [P 45 i B8 néidds HRSesd AR 2% bt 4151 ) Medimaizpoums -
then with brine. Dry the organic layer. over MgSQyg, filter and evaporate the |
- filtrate to leave a red oil. Add 1.'5 L of hexane and suction-fiit_er through a.Celite
o "'-'p"‘a‘d'to leave a clear yellow solution. Chforhatqgraph-the yellow oil on silica gel,
eluting wit_h 1/2 L of hexane, th?n 1L of 15:1 (v/v) hexane-EtOAc. C_ombir_le the

15 homog'eneous fractions to yield 38.6 g of the title cotnpdund as an oil.

v F OAc : F OH
- | P2 | F’ -
£ - g : . '

-

EXAMPLE ic o
20 . 2-(2,4-Di'ﬂ'go.rgg.hgnyl)-z‘prgpgngl. o |
' . Dissolve 40 g of the product of Example 1b in 400 mL of dioxane. - |
 Add a solution of 18 g of 85% KOH in 315 mL of water. Stir the so-formed o
mixt_uré. vigorously for 1 hr, and then pour the mixture into 1 L of Et20. Separate”
the aqueous layer and extract it with 250 mL of Eto0. Combine the organic
..25.... extracts, and wash them with water and then brine. Dry the organic extract over
i _':'_'_‘_‘_gn‘h_y;!@u:s_._'ﬁzc_03. and add 10-g'o{charéoal thersto. Filter, and evapofate the

fiitrate to leave 31.3 g of the title compound as a straw-colored oil.
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VO 96/ 38443 o " PCT/ US96/ 07547
EXAMPLE 9 Et WP@R8¥ss) - and - PCT/US96/07547
(5R-trans)- 5(24D|fluorophenyl) 20x05 [(1H1.2.4-triazol- 1

-yl ) met hyI]tetrahﬁdro 3-furancarboxyl ate 5 Di ssol ve 9. 35 M of
di ethyl malo mL of anhydrous DMSO. Add 2. 24g of sodium hydride

(60% oi | dispersion) in d Stll’ the 0= for d reaction m xture
at roomtenperature for ¥ - g xanpl e 7 and

Ceaetion mxture inio 48 cifeé#&a?oaphsaeﬁ]ﬁ ascH gé%wﬁfr-‘o%@?er‘*ﬁ?i #ebfien ofsoo
anot her 300’ AeagH el et naTele o E e, EMIAR Pl SpTrand Wiledle "
o 1 npply 1 RS o BBhiP o 35.PEY S R e OB BURGA 1 0D, %036 "
5 500 Bt Okt P Bern 2 e AR heft o0t 18 K8TB e g Bightl s o

f t t FAB
3ESFNLﬁHn[Ser?] QQ\F??N'E{&( %lg% s(é;ggféomﬁoﬁ laeg%a glngmg%@idé\/hgeﬁ?@ﬁﬁqew( )

7.42(m 1), éﬂ(dnelbverm-&ﬁhmuiés. ahdbedohtie sodofrBbandixturd 149£6°C) Stir the
3.14(t, 1), 3. 89(n14) 1.18(m 6). 20 EXAWPLE 10 Ethyl (5S-cis). and
(5S-trans) - 5migtude Bt £25AQ tgrigshminutés and-the( Hddla 2cititioni f Qg Gf 242
et hyl ] t et rahydro- 3-f urancar boxyl at e

difluorophenyl)-3-propenol of Example 1c in 100 mL of CH2Cl» 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 penod Add thereto 100 g of anhydrous
MgSO4 and 33g of Celite, and stir 1/2 hour at +10°C. Suction-filter the mlxture
15 wash the so-formed filter cake with 1.2 L of d:ethyl ether (Et20) and then 1.5L of
toluene and dry the combined organlc layers over anhydrous MgSQOy. Filter the
orgamc layer, and evaporate the filtrate in vacuo to form a residue. Dtssolve the
| residue in 1L of Eth and suction-filter the mixture to remove xnsolubles
_ - Suction-filter the il trate through 100g of silica gel, and wash the pad with 200
20 mL of fresh EX20. Evaporate the filtrate in vacuo to glve 41g (94%) of the crude

[ofF

title compound as a yeﬂownsh oil, - 36.7° (c—l MeOH); PMR (CDCI3) 8
7.40(m, 1H) 8. 85(m 2H) 3. 95(m 2H) 3. 31(d 1H), 2.84 (d, 1H) 1. 91(m 1H,

deutenum exchangeable)
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Fol | ow t he procedure of Exanple 9, except substitute an equival ent anount
of  the produ®O¥3¥4hmmle 8 in place of the product of 25  ExR0miusséiotse?
give the title conmpound. [PMR and mass spectra are consistent with the '
structure of the title conpound]. 61 V\D 96/ 38443

PCT/ US96/ 07547 EXAVPLEL 11 '

(R-(-)-4- (Zﬂlﬂggophenyl) 2- hydroxymet hyI 5 [1 H(1

.2.4-tri azol == =1. 4- pentanediol Dissolve 8.5 g of the product of
Exanple 9 in 125 nL of [k 5 ..: LS el . . e stirred
m xture to O[err] C and "he m xture

for 18 hr without furtmuomablmaeedtﬂe Aol ARREeprEBRte 8h 2O 10

the m xture and stir.  for 4 hr. Evaporate the mxture to dryness and extract

t he precigpi teé@walehh aw&'IUﬁtlaf(Dﬂ( -) Elmh?ktahardtbﬂn Pradenct Li(9) dremmartamtd t600
mL of THF to the residue, and soni caltoﬁzsthe stirred m xture for 10 15 mn.

11 o U A BB L8 e LRI 1 5 5
it 1115 GO SRR A o e

5.16(t, 1), 4.44 4 339 3. 20 3.05(t
1. 52E m 1) ) 1gtrorr$ant]og;aphy to cgbtam a sampk(a hon%ogeneous by )TLC + 30 0° (c—l
_ MeOH) - . _
1.

' Dissolve 8.91g of 1H-1,2,4-triazole in 150 mL of anhydrous DMF -

and cool so-formed mixture to 0-5°C. Add 2.81g of sodium hydride (60% oil

15 dispersion) and stir the so-formed mixture 30 minutes at room temperature. Add

| thereto 10.9 g of the product of Example td._ Stir the_'so-forme'd reaction mixture .
for 2 hours at 60-70°C. Cool t_he mixture to room temperature, add thereto 10 mi
of HoO and evéporate it in_vacuo to give a residus. Dissolve the residue in 100
- mL of Ha0 and 900 mi of éthyl acetate (_EtOAc).' Extract the HoO layer with

20 another 250 mL of EtOAc. Wash the"combtned EtOAc extracts with 100 mL of
brine. Dry the' EtOAc extraCts over éﬁh;idrbu‘s MgSO4 and evaporate. Triturate
the so-formed oily resxdue with 10 mL of CHQClz and add 100 mL of Eth Stir

- the CHQClg-EtZO mixture for 1 hour at room -temperature. Filter to give 11 2g

(75%) of the title compound [ ]25 -70.7 (c=1.0 MeOH) mass spectrum (FAB):
25 256 [M+H]+ Recrystalllze 1 0g of the filtered product from 5 mL of CH30N to

[of5-

glve 0 839 of the tltle compound m p 99 100°C 71 5° (c-1 O MeOH)
‘elemental analysis: d for C11H11F2N3021/20H30N 52. 27C 4, a7H
17.78N, 13.78F; Found: 52.26C, 4.58H, 17.54N, 13.78F; PMR(DMSO) 3 8.25

g




EXAMPLE 12 (S)-(+)-4-(2. 4- D|fI'uorophenyI) 2- hydroxymet hyl -5-[1 H-( :
1.2. 4-triazol yWQP6Asd43 pent anedi ol Fol | ow t he procedure of Exanpleukdsnrsss
except substitute an 20 equival ent amount of the product of Exanple 10 i.n

D port o o PhbS iR LARRI o, L0a A gL AR B AR 0

to give a prog k geneous by TLC. Dissolve the material in H20 and
filter, and | tl@ /e the filtrate to give the title conpound. .
[[err]][err] + 54.50 (c=1.0, -MeOH) 62 WD 96/ 38443 -

PCT/ US96/ 07547 EXAMPLE 13

(R-(-)-4-(2.& pugrgphenyl ) - 2- [[(4 met hyI phenyl) sulfonyl oxy] nmet hyl ] -5-]
1H (1 .2.4-t7T 2|!az! (Dioyi J1-1 .4-pentanediol -1 -(4-methyl benzene) sul fonat e

Di ssolve 4 49 of tr&-m@@u-mmum:ﬂmls-(m B0rigolof -yOHREL (1:1,
viv). Add 4.7 nL of Et3N and 180 ng of N, N-di het hyl am nopyr |ne and cool

the solution to O[ er r] CFofiom theeretedurediExamplets)laxeopsslbstiyie anl oride in
portions and stir the so-forned reaction mixture at O[err]C for 1/2 hour,

and then sti requivalent quantigngfethatprodudtast Exdmples? infpldcd @ te. poddiit @fc and
suction-filter the m xture. Concentrate the filtrate; thereto 150 nL o_f

Et CAc, and ng;m%&) give AR ESmBBERE MP s 4 11; 0P BRNLC7h B¥]E=1d, N

col d aqueous

MeOH). The PMR and Mass spectra were cons:stent with the structure of the

'10 title compound.

=XAMP

_ me_thanggulfggg;g _ _
15 Suspend 10. 9 g of the powdered product of Example 3 in 150 mL

of CH2C|2 Add thereto 8.95 mL of tnethylamme and cool to the so-formed
mlxture 0-5°C. Add 3.64 mL of methanesulfonyl chlorlde in 20 ml of CHoClp
over 10.min. Stir the so-formed mixture for 1 hour at room temperature Cool lt
to 0-5°C, extract with 100 mL of cold (0-5°C) 5% KH2PO4, fo!lowed by 100 mL of
20 cold (0-5°'C) H20, fo!!ow;d_ by 50 mL of brine. Dry the separated drganic Ia_yer
over anhydrous MQSO4'and evépofate to obtain' 15-7’ g'(ge%) of the title |
[M+H+]+; PMR (CDCl3) & 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). |

25

- ..methanesulfonate . .~

Fallow the pracedure of Example 5, except substitute an

equivalent quantity of the product 6f Example 4 in place bf the product of
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then with saturated brine, and then dry it over anhydrous NgSO4 Filter the
m xtur-e, and ¥Q4¢H443e the filtrate. Chromat ograph t he resi due poTAEbHTAT
gel, eluting with Et OACG hexane to give 6.4 g. (73% of the title conpound,

(L) daihd e dh wh 0N e Sotireh o it

1.77 1 B): 622 [ Mt EXAMPLE 14
(S) - ET) ) (Wssﬁﬁu%érdg ‘gﬁ‘é/\g 2- [[(5 nﬂler[)]henyl) sulfonyl oxy] met hyI] 5-[

1 H 20 (1 .2.4-triazolyl)]-1,4-pentanediol -1

(4- nmet hyl benzene)sul fonate Fol |l ow t he procedure of Exanpl e 13 except
substitute EEXAMPQE:Z_EN amount of the product of Exanple 12 in place of
t he product © anpl e 11 to obtaln the t|tIe conmpound, [[err]][err] +

14. 2[errk (c=1 , MR < DI B i1-1.2 4-triazol

PCT/ US96/ 07547 EXA (- -(5R-C|s -5- (2. 4- D|quorophenyI) 5- [(1H1
.2.4-triazol -1 -yl)net Disshiveet 3.7gyaf the productai Exanapie!S i 200 adnesul phonat e
Di ssol've 6.3g of the product of Exanple 13 in 150 nL. of toluene.5 and heat
t he so-f or neahhyarous &MF and oml éhe so-foried Bohdiont toc106188G. dAdabthareton i goi |
portionwi se, and then heat the so- formed reaction mxture at reflux until
cycl i zat i on @fssashiumi Rydsidea(§9% oil cbsparﬁmna and stisdhe iseeformedireaction nuxiiaat
t he

room temperature for 80 minutes. Concentrate jn vacuo to 50 mL. Add thereto

10 200 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 fhe EtOAc extracts .
over anhydrous MgSQ4 and evaporate it to give 10.8 gofa residue. Apply-the :
‘residue in CHzClz’ to a column of 400 g of MPLC grade silican gel previously . ..
prepared by slurry packing with CH2Clz containing .1 mL of EtaN per liter. Elute "

15  with 1 liter, each of 25, 50 and 75% EtOAc; CH2Cla (v/v) followed by 2 liters of

' EtOAc. Combine the fractions to give 6.92g (68%) of the title compound. Mass

spdctrum (FAB): 238 [M+HI¥; PMR (CDCl) 87.97(s,1), 7.77(s,1), 7.07(m, )
6.73(m.2); 4.73(d,1), 4.41(d, 1), 2.84(d 1), 2.78(d,1).

20

- Follow the procedure of Example 7, except substitute an

equivalent amount of the product of Example 6 in place of the product of
Example 5 to give the title compound. [PMR is consistent with the structure of the

25  title compound].
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solution fromexcess NaH Wash the solution wth cold 5% aqueous KH2PO4.
Evapor at e t hewosgasdas | ayer to form a residue and chronat ogr apbcirheéemifiue
10 on silica gel, eluting with acetone-hexane to obtain-1.6g (35% of the
title conpound as the | ess polar of the two products, [[err]][err] -
39.4[err](c=1, CHO[err]); PMR (CDO3) [err] 8.09 (s,1), 7.88 (m3), 7.31
(m3), 6.81(W(A8q 2), 3.99(m1), 3.85(m1), 3.70(m1), 3. 59(m1),

2.49(m 2), 2: 90(m 1) Mass spectrum ( FAB) : 450 [I\/H-H] [err] 15
EXAMPLE 16 (4 = SR=cisl-. and l.F (S BOSHotophidnivi)- 220XQ% (1H- az gl rigzo sy 1)
rrethyll-tetr VOT O-3-1 Ul a P anol . 4-1 0l Uene l‘o‘o s 0 OW C 1 DT oceadur e

of Exanple 15, except subst il phestRd t he product of
Exanpl e 14 in place of the Pproduc e title

COWDOU“d sllerrl]ferr] Drséé]vébess }nL(QFGieﬁryl ﬁ'r@bﬁéte rﬁW@ﬁrL Qﬁé‘nhﬁ?%NELE 17

) [ (2R) -ci EIMSO] 4Ald-2.34¢ b5 s6diuh Hidride (G0%roll dispetsiar)\id2pbrtichstand Stll’
2.4-triazol -1-yl net hyl ) furan- 3-yl | net hoxy] pheynyl - 1- pi per azi nyl’] phenyl -

di hydr o- 3thel sé-farmed seadtiohmixtureEtaooim teenparatureridr 1 fiopr. emideslsstgaofl ng
h the tosylate of Exanple 15 and
4-

(4- ni t r Ehproduct of Exgmple i7rand Werﬂ)horn@@trﬁﬂ -55%. . §loalgpream

temperature and pour the reaction mixture into a well-stirred mixture of 500 mL

(
1.
4-
W t
4-[

10 of.KH2P04, 500 mL of brine, and 1 liter of EtOAc.  Separate and extract the H20

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

500 mL of brine, ' Dry the EtOAc extracts over anhyd.rous MgSO4 and evaporate
to give an oil. Apply the oil with CH2Cl2 to a column of 400 g MPLC grade srlrca :
gel prepared with hexane. Elute with 500 mL of hexane, followed by 2 liters of
15 - 50% EtOAc: hexa_ne (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]+. PMR
(CDClg) d 8.08(s,2), 7.91(s,1), 7.71(s,1), 7.42(m, 1), 7.13(m, 1), 7.85(m,2),
4.80(m,4), 4.10(m,4), 3.49({._1). 3.14(t,1), hs.sg(m,d.'), 1.18(m,6).

20 EXAMP | 2

: 4-1riaz'g' -1-

yhmethyijte xrg'hlqro-a-furancg:bo_xyla:g

Follow the proce'cllu'r'e of Example 9, except substitute an -

" equivalent amount of the product of Example 8 in place of the produt:t of
25 Example 7 to give the trtle compound [PMR and mass spectra are consistent

wrth the structure of the title compound]

-
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WO 96/ 38443 o i PCT/ US96/ 07547
4,791,11 1) aW@9E44§ the synthetic schenme outlined in Scheme \PcEmissdin7547
Heeres_, et al., J. Med.- Chem 1984, Vol 27, p894-900. at _898 and 900. EXAMPLE

18 5 : . _ .
(-)-[(2R) -ci #é%4-[[5-(2;4-[)if| uor ophenyl ) - Tetrahydro-5-(1 H 1
.2.4-Triazol - 1/mVINE JDif ' : L& 4. ia70l-1-

- Pi perazinyl ] -2 4 0- Z- _
(S)-Methyl -2(R)-Hydroxypropylq]-3H 1. 2. M@B- One. a. 2-0O SEM Et her of
(2R 3R) - 2. 3-But anedi ol 10 To a strrred solution of 4.95g of (2R

3R) - 2, 3- but anedi ol , (55D¥@BIvess.5a6f PedgrodlictSeNEXAMplES Th 185 Intls of ENOFbamd
of anhydrous DVF at O[err]C were added-in four portions 2.34g of 60%

oi | - di spessedad¢h®l 165¢ of LiGin| @s9l the stirred mixtureToed°Ceand addgl .82 g of NaBily in
stirred at O[err]C for 4 hours and at anbient tenperature overnight. The
turbi d react iportions.t Gtie thaamixtare éat @ howihsut fufthesceeiihgPOAdd S 25smiLuefi MeOdhd
extracted with 2 x 300 m of. ether; the conmbined ethereal solutior was -
washed once anchi@ink of He® tadhermixtureand etir for 4 ie., Bvapomatethe miylkoa tand
evaporated to give a colorless liquid. Flash chromat ography over 350

silica gel widnfnass apd extriactithapnagipitate with warm B4R HTdr@RERiebeMract to of

15% ETOAC He 4 f titl ] j el d 14.49 ,2Q '

Ve (W repo ivgeds apd2dd i orTHF o the TafitRB-and sorkatets iied e for

Exanpl 8 3. . 4 syl f hl oF

(352 mmiPesytd Ky f e Be Al and Vehclote i MTRE" C i latogfill vfgtedidde

atmospher e atoAgRLe Y Y #tH' GHoClo-MeOH-NH4OH (95:5:1) viv/v) to obtain 3.9 g of
'  the title compound. Mass spectrum (FAB): 314_(M+H+); PMR (DMSO)3.

'
D

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, ).
15 | ' o

pentanediol

Follow the procedure of Example 11, except substitute an

20 e'qu'i;ralent amount of the"product of Example 10 in-place of the product of
Example 9 to give the title t:_ompdund. Ch.rorr'\atograph a portion of the'crude
produét on silica gel eluting with CH20|2-MeOH-NH4OH to give a product

| hor_nerhe.oUs by TLC. - Dissolve the material in Hé(_) and filter, and lyophilize

the filtrate to give the title compound. [ ]%5 +54.50 (c=1.0, MeOH) |
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for 6 hours. The reddish sl.urry react i.or'\_m'x_t'Ure was diluted with 50m of
i ce- cold wat avg9&sadmcted with 2 x 25n of ether. The conbinedpg ﬂg&q@,lsw
sol ution was.washed with 2 x 25m of 1-% CUSO4 solution, distille

sat ur at ed briner MySO4 and evaporated to-give a reddl sh oily
96/ 38443 S _ |

residue. Flas
PCT/ US96/ 07547 s
ETQAC/ Hexane g&ég-@:—t p
72.99 [[err]][err]
m xture of 0.98g of

e e e g

prsE

under N2 erpﬂ e{ ~0). NRHE A7 mihet Egi&cxéh@ﬂaﬁ‘rﬁ %%Wﬂthﬁhﬁﬁn%ﬁﬁhﬁ@omf

of 10 ice-cold r, extracted wth lyl ~acetate

conbi ned or gaghg cel tha SHlutes tVBsOE AdeNrRrdtot 519 &f bltbR@nEBULSRYI TS RA
brine, dried over MgSO4 and evaporated to give a brown solid residue. Flash

chr omat ogr aphyortiont lund stirithesosfoemed 25gction mbugeht OC forl1/2Lhaur, 8Adtthen stir -
ETOAC/ Hexane gave 0.327g of the product as - a tan'solid (yield 35.7%
MB=( M+H) +=81. it at fdord. temoemturﬁojrﬁ)hqm% Add 160 oL obEt@Actand sugtionefilter the
mlxture Concentrate the flltrate add thereto 150 mL. of EtOAc, and wash with
- '10 5% aqueous KH2PO4. Wash the organic layer with cold aqueous 5% NaHCOs,
| " “then with saturated brine, and then dry it over anhydrous MgS0Qy4. Filter the
mixture, and evaporate the filtrate. Chromatograph the resxdue on sghca gel,
~ eluting with EtOAC-hexane to give.-6.4.g (73%) of the title compound_, P.MR_:.____. _
(CDCla) 8 7.95(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,8), 1.95(m,2), 1.77(m,1). Mass spectrum
(FAB): 622 [M+H]*. | | |

‘W

EXAMPLE 14

20

‘Follow the procedure of Example 13 except substitute an

equwalent amount of the product of Exampie 12in place of the product of

o
Example 11 to obtaln the. tme compound [ _' R 14.2’-’ (c-.;_1, MeOH).




A nixture of 0.32g of the SEM ether of Exanple 1 8(c) and 6m of 6N HO
sol ution in 6YP9% B84t hanol was stirred at anbi ent.tenperat ur e parusdeimzyr s
and was evaporated under reduced pressure. The residue was diluted with 5m

of 20 ice %Ily basified with 10% Na2CO3 sol ution until pH=8-9
was obt ai ned ' of the SO- forrred reaction mxture with 2 x25m . of
CH2 d 2 foIIo B j e MidboBAE 'l" lhr Q-r | 1% -Aﬁva'ou.
evaporati on gerre=o 0 .. : . 500
silica gel colum and el uti-on g th 1 altofia 2 gave 0.26g of
title product as a tan [[err]] ; 25 solid, yield

96. 6% MsS=(M+H)[err] =68 | 1 L of tol
PCT/ US96/ 07547 ﬁsma@éﬁh%md“&%%‘mm in 150 mL of toluene

(-)-1(2)-¢i slarfd héaf thd do-ibrfed 2olitibh ftb U0ECheawd 2-4Eebf edBkiNaHEdispetsian i in
.2.4- Triazol-1 -ylnmethyl)-3-Furanyl ] Met hoxy] Phenyl ]-1

- Pi per azi ny! | gihpotichwise-arid thetr ed-the lso-formed reaction mixture at refiux until
(R) - Met hyl -2(R) - Hydr oxypropyl ] -3H 1. 2. 4-Tri azol -3-one. 5 a. M'tslnobu
Reaction To acwdizatien iscomplete (appr@x73g4 boutsh.e Coad HREMIXLNe endfdaoeantihe 1
8(a) . (3.27 mvl es), 2.1g of triphen phosphi ne (8.06 and 1.2g of

p- ni t r obenzoi soltioni from excesmNe V‘ésbdhﬁ ssfutipnwitle §2 é%aaqw@#s ]‘d:'aﬁé?e

added, dropw se, 1.25nm (8.06 mmol es) of diethyl azodi carbox g DEA
The so- f or nedEvaporate the organic fayer to form a residue and chromatogr hthe esidue

10 on silica gel, eluting with acetone—hexane to obtain 1.6g (35%) of the title .

compound as the less polar qf the two products, ['q% - 39.4‘_’(c=1, CHClg);
PMR (CDCI;;) 3 8.09 (s,1), 7.88 (m,3), 7.3_1 (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). - -
Masé spectrum (FAB)_: 450 [M+H}*. | . |

15

methyll-tetrahvdro-3-furanmethanol.4-toluenesulphonate
FollOw--the__procedure of Example 15, except substitute an

20 equivalent amount of the product of Example 14 in place of the product of =

Example 13 to give the title compound, [ % + 40.3° (c=0.3, CHCls), mp 96-
- 98°C. | o

 EXAMPLE 17
25

" The title compound is prepared starting with the tosylate of |

Example 15 and 4-[4-(4-nitrophe’nyl)-1-pi'perazinyl]pheno'l (Example 3a of USP
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10 clear yellow solution became turbid and the nmixture was stirred at
anmbi ent tenpd¥@P&P#4I or 2 hours; and mxture | oaded on a 1009 pchivess/&847
columm. Elution of the colum wth 15% ETOAC/ Hexane gave 1.5g of -the

219 (M - 1 Ba%iéiﬁﬁ pd B e fhemhe dect Shadielv and.s @ 1o
EE;(N;Y??”mZTS sréh ot - e Chermashia Yol 7 RE RO ad ol " Nt

stirred at anbi ent tenperature for 3 hours. Solvents were evaporated and
the residue was diluted 20 with 1 0m of distilled water, and extracted -
wth 2 x 'ZOWEXEMELEE& The conbi ned et hereal solution was washed once with
saturated brine, drired over I\/gSO4 and. evaporat ed to gl ve 0. 67g of the
corresporgli ng al cohol gs.[epRRLIRI- AL 08cphEmV 6

directly for the next
Brosylatlon :

in 3 steps f Dimydroef pi] R)chlyarexvpoos ‘ giazpl-3
(CHC [err]; c=1) and of Exarrple 17 MS: [Mtl—l][err] 687 .67 .

a. 2-0-SEM Ether of (2R,3R)-2,3-Butanediol _

10 To a stirred solution of 4.95¢g of (2R. SR)eé,S-butanedicl, (55 mm_olee) and
9.3g of SEM-CI (55.7 mmoles) irt 55 rnl of anhydrous DMF at O_°C were added in -
four portions 2.34g of 60% oil-dispersed NaH (58.5 mmoles) over 10 min. The

- -resulting miXture_ wae stirred' at.' 0°C for 4 hours and at ambient temperature
overnight. The turbid reaction mixture was poured onto 0.5L of 5% KH2 'PO4 :
15 solution and extracted with 2 x 300 ml of ether; the combined ethereal solutron
was washed once with drsttlled water saturated brine, dned over MgS0O4 and
| 'e\)aporated to give a colorless liquid. Flash chromatography over 350g srlrca
gel with 1L of 7% ETOAG/Hexane, 2L of 10% ETOAC/Hexane and 1L of 15% |
| ETOAC/Hexane gave 1. 74g of the title compound (yield 14.4%) |
20 MS: (MeH)+=221.

b. Brosylation
A mixture of 0. 7g of the 2- O-SEM ether of Example 18(a) (3. 18 mmoles) |
| and 0. 97g of 4- bromobenzenesutfonyt chloride (3.82 mmoles) insmiof
25  anhydrous pyridine was stirred under N2 atmosphere at ambrent temperature
for 6 hours. The reddish slurry reaction mlxture was diluted with 50ml of ice-
cold water extracted with 2x 25ml of ether The ccmbrned ethereal solutron
"7 was washed wrth 2 x 25mi of 1-% CuS0O4 solution, distilled water, saturated

' brine; dried over MgSO4 and evaporated to give a reddish oily residue. Ftash
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VIO 96/ 38443 o - - PCT/ US96/ 07547
Exanpl e 20 WO 96/38443 ' - PCT/US96/07547
(-)-[(2R) -cis]-4-[4-[4-[4-[[(5-(2. 4- D|fluorophenyl) Tetrahydro 5-(1 H1
.2.4- 5 Triazo

"yl methyl)-3 ﬁ?@ﬁm’ﬁxﬁf‘%&%ﬂ BRa siice gelpyith A LSf AR 'PF%E?@P/ Hgxgne gave 1.02g
D hydro-2-[(S T | - 3- :

For mat  on of c#g%ﬁ@@%méi 4 GRS B 288 R (7Y~ 13 but anedi ol
(10 mol es), &Hﬁ % f mmol es). in 10 mM of anhydrous DMF at
O[err]C were % {C e%h r odi phenyl silane ("TBDPS") (11

nmol es) over 3 mnutes The reactlon m xture was stirred at O[err]C for 4

hours, diluted with 50m of ice-cold water and extracted with 2 x 30nm of:
ether. The aqueous phase was .back extracted with 50n of ether and the

combi ned gt hecre k;;&ﬂbt’ltﬂ% jps washed once with 15 saturated brine, dried

over MgSAHA a por ate 0 gi ve -a col orless residue. Flash chromat ography

over 1509 si I i ca 0 f
Bt OAC] Pexane gavegﬁh‘g'%?%ﬁi’?fg?fsﬁ% ol SrEaemalt ) (2l20ifioles),

+0. 64[ err] ( Q63g of tHe 3H-1,2,4MslaZoMBrdecof Exan&?% 12Q1h2 Bfn@olehpan@ro 3rg of
sol ution of 0.984g of TBDPS et her of Exanple 20(a) (3 nmoles) in 7m of

anhydr ous pyicesiune caesanatel {ed 20mAxshes)dh 20 inl ofrahhydroussDMFowss stitteds AidB0°C
(3.3 nmmol es). The reaction was run and worked-up and purified in accordance
with the proceder Nzodw&n@mI(eZQQOHys)atheltmgonmeebﬂasy!ilated with 100m| of
U er. r_] H er "] |c_e-orgld4v%e[tteerrrextraoct|gd vﬁtrhri x. 50 ml of ethyl acetate. The combined organic
~ solution was washed once with distilled water, saturated brine, dried over
MgSO4 and evaporated to glve a brown sohd res:due Flash chromatography of
the residue over 125g silica gel with 1.2L of 80% ETOAC/Hexane gave 0. 327g
of the product as a tan solid (yield 35.7%) MS—(M+H)+—81 7. '
15
_ d..,Acxglg Hydrolysis of 18(c) to the title product
A mixture of 0.32g of the SEM-ether of Example 18(c) and 6mi of 6N HCI
s_o!utton in 6mi of methanol was stirred at ambient temperature for 4 hours and
was evaporated under r'e'duced'press_ure. The residue was diluted with 5ml of
20 ice water, oa'{efully basified wi_th 10% NazCO3 solution until pH=8-9 was
obtained. Extractioﬁ'of th_e_so-formed reaction mixtu_fe with 2 x25m1 of CH» Cla
~ followed by washing with Sato'_ra_ted._‘brihe,' drying over MgSO4 and evaporation
B gave a tan solid. FitttatiOn' of'the tan ~solid through a 50g sili.ca gel column and
elution with 0.75L of 4% MeOH/CHQCIg gave 0.26g of title product as a tan

o 0% = .23.65° (CHC|3,c._1)
25  solid, yield 96.6%. MS=(M-5_-H)+=687;_
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25 obtained in 61.1%yield; M [M23][err] = 569/571; 68 - WD 96/ 38443
PCT/ US96/ 07540 86/38448 Kyl at i on The brosyl ate of Exanpl e 20(b), BCPogoddrsy®
nmol es) was reacted. mnth the conmpound of Exanple 17 accordlng to the '
procedure of Exa S(C. :

product, yield 60: 36

(CHA [err] =1 Acr" [ ‘a . 0. 32
(0.35 mmelsi—@ég-gwg ththg
procedur e of [ e ) ield

92.4% ; MB: iCl[err];

c=1) Alternatlvely a sol ution of 0 19g. of the conpound: of Exarrpl e 20(c) and -
60ng of tetrabutyl amoni um fluoride (0.23 nmoles) in 5m of THF was stirred

at 15 _arq)l egty@mm 24 hours...The brown solution was. .. .
concentrated t syrup chronatography of the syrup over 509 S|I|ca
gel ‘with 0.5L eacltood sﬂﬁeee@nﬁt’éﬂ\@r@m@wﬁe 29N8ENI. stiegobExameld #8(z) -

conmpound (yield 88.7% . Exanple 21 20
(-)-[(2R) -ci @.2#-hidlds) 2:1g bf (rRahenljbl bhosphind ¢B.06Y) Eedrhagdxfp-ﬁitrpbeﬁzorc

1.2.4- Triazol-1 -Ylmethyl)-3-Furanyl ] Met hoxy] Phenyl ] -
- Pi per azi nyI BBide{7y17 nEmales) in 30ml-of dry benzens at 0°C were added dropwise,
1.25m! (8.06 mmoles) of drethyl azod:carboxylate ("DEAD"). The so-formed.
10 clear yellow solution became turbid and the mixture was stirred at ambient
"~ temperature for 2 hours, and mixture loaded on a 100g silica gel column.
Elution of the column with 15% ETOAC/Hexane gave 1.5g of the 3-B-
-nitrobe'nzoate-- having the-S--abso_!ute oonﬁgoration (95% yield) MSr 21'9 _
~ (M+- 150), 252 (M* - 117). |
15 | | o |
b. Basic Hydrolysis of the p-Nitrobenzoate
v A solution of 1 -12g:of of the p-nitrobenzoate of Example 19(a) (3 mrrro!es)
and 3.5ml of 1N NaOH solution in 20mi of mathanol was stirred at’ ambient
emperature for 3 hours. Solvents were evaporated and the residue was drluted
20  with 10mi of distilled water, and extracted. with 2 x 20mi of ether. The combined
| ethereal solution was washed once with saturated brine dried over MgSO4 and
' evaporated to give 0. 67g of the correspondrng alcohol as a colorless llqurd
| (~100%), whrch was used drrectly for the next react:on Wlthout further

purification.

25

) Followrng the procedures of Examp!e 18(c) and (d) the tme compound
~ was prepared in 32% overall yield in 3 steps from’ the products of Example 19(b)

| [a]D = -23.65° (CHCl; ; c=1)
and of Example 17 MS: [M+H]+ 687,
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D hydro-2-[( %v 1. - Met hyl - 3- Hydr oxypropyl ]-3H 1 . 2. 4-Triazol -3-one. The
procedures of B(Qéﬁ*ﬁf'@ 20 were fol |l oned except an equival ent 25 PEIVUSIEI07847
S-(+)-1,3-butanedi ol was substituted for the correspondi ng: R enantioner. An
overall 31.8% y| eld of the title conpound was obtained in four steps;

MB=[ M+H] [err] 687. 69 WO 96/ 38443

PCT/ U896/075ng§é@§%§ 22 | |
(-)-[(2R) -ci [4[[5(24D|fluorophenyl) Tet rahydro-5-(1 H-1
.2.4- Triazol -

-yI met hyl ) - 3- Furanyl ] Met hoxy] Phenyl ] - 1- P| per azi nyI ] Phenyl ]1-2.4- 5
D hydro-2-[1(S) - & klpid
Benzyl ation To a
mmol es) i 40¥a
added 1m of 10
addi ti.on- of Th ‘ s ) , : 4 g,
slurry was sti rred at anbi ent terrperature overni ght dlluted W th 125rr1 of
hexane and filtered. The conbined filtrate was concentrated to a yellow
syrup. Flash chrorrat ography of the yellow syrup over 250g silica gel wth
: patio BDRS Ether 159 ETOAC/ Hexane and 2L of 25%.
ETOAC/ Hexane, 1 5L of 1 0% MeOH CH2Cl 2 gave 11. of 'the 2-nonobenzyl
ether of the start g Sﬁ:g{tm%ﬁo 9g or (R)-(-)- 1 3= butanedrol (10 mmoles), 1.5g of

10 imidazole (22 mmoles) in 10 ml of anhydrous DMF at 0°C were added 3mi of t-

_ butylchlorodiphenyisilane ("TBDPS“) (11 mmoles) over 3 minutes.- The reaction
mixture was stirred at 0°C for 4 hours, diluted with 50ml of ice-cold -V\rater and
extracted with 2 X 30mi of ether The aqueous phase was back extracted wrth
S0m| of ether and the combmed ethereal solution was washed once wrth |

15 saturated brine, dried over MgSQO4 and evaporated to give a cqlorless resrdu_e.
Flash t':hromatography' over 1509 siiica gel with 1.5L of 5% EtOAC/Hexane and
1L%f 10% EtOAC/Hexane 'gave'_z,_87g of the'TBDP.S ether (87.5%)

MS: [M+H]*: 329; '[a]ES = +0.64° (CHC]3 : c=1)

-

e

20 b. Ergslk_a_u_qn , _ o

| Toa solutidn of 0. 9849 'of TBDPS ether of Example 20(a) (3 mmdles) in
7ml of anhydrous pyridine were added 0. 8459 of 4-bromobenzenesulfonyl
chloride (3.3 mmoles). The reaction was run and worked-up and punfled in

~ accordance with the procedure of Example 18(b) and 1.02g of the brosylate was

[0]** = +2.45° (CHCl, ; c=1)

25 obtained in 61.1% yield; MS: [M+23}+=569/571; D
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(74. 5%y| el d) and 2.03g of unreacted startlng material M5: [MtH|[err]: 181.
70 - WD 96/ 38QAE/38443 - PCPCRROE07EFA T -
b. Mtsunobu Reaction The 2-nonobenzyl et her of Exanpl e 22(a), 5.4g, was
converted .into 6.6g of the 3- benzoate ester (yield 66.9% by Mtsunobu
reaction in accordance with the procedure of Exanple 19(a); M [ MtH +=
330. 5 c. Alkal :@E}’-ﬁﬁ&ho' ysis The 5.3g of the product of Exanple 22(b) was
subjected to ydrol ysis according to the procedure of Exanple

s e BT 0T A,
Exanpl 'e°22?c)*‘?‘“‘=ﬁ5%ﬁ*@§ E%*@f%"éﬁ@%ﬁ M pose R Bt
21.8 mol g MCI“QPS oot amgsaw%@é? produRtPyieR 6039 MSt (LmeHy\egzs |

added 3. 8n1 o) 8 nmol &s) 1 nh one portion. Fum ng .fornmed

and the resul t[m. -y0322W$0HDI3, po=1\)as stirred for 20 hours. The
or ange-col ored reaction m xture was evaporated under reduced pressur e “and

the solid residues were partitioned between ether and water. The ethereal
sol ution was washed once wth distilled water ' -

d _Q_ldLG_H!dLO.lLs_S.
~ The compound of Example 20(0), 0. 32g. (O 35 mmoels) was hydrolyzed '

10 by 6N HCl so!utlon in accordance with the procedure of Example 18(d) to give
0. 229 of the title compound (yteld 02, 4%) MS: M+ = 686; [M+Na]+ = 709
[a] = -38.52° (CHCl, ; c-1) S "

Alternatively a solution of 0.19g of the oompoun'd. of Example 20(c) and - .
60mg of tetrabutylammonium'ﬂuoride (0.23 mmoles) in 5ml of THF was stirred at
15 ambient tempefature for 24 hours. The brown solution was concehtrated toa |
syrup. Flash chromatography of the syrup over 50g silica gel with 0.5L each of
- 2% and 4% MeOH/CH2Cl2. gave 0.11g of the title compound (yleld 88 7%)

20 .

The procedures of Example 20 were followed except an equivalent

25 amount of S—(+)-1,3-butanediol*was substituted for the'corresponding R
enantiomer. An overall 31.8% yield of the title compound was obtained in four

* steps; MS=[M+H]* = 687. 7
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20 saturated brine, dried over ng 504 and concentrated to give the crude
product. Fl asho SR ography of the crude product over 200g siPGYAE96/87547 '
with 2L of 3% ETOQAC/ Hexane gave 5.3g of .the 3-0-SEM ether of the product of -
Exanpl e 22(c) | d) as acolorless fiquid; Ms: [MeH [err] = 311. 71

WD 96/ 38443 EM PCT/ US96/ 07547 e. :
Hydr ogenol ysis A m xture of 5.25¢g of the product of Exanple 22(d) (16.94
nmol es)” and 0.5g of 10% Pd/ C in 150n1 of et hanol * was hydrogenat ed under

at nospheric pr ESSLILEH?BE_F%IW_ >
addi tional 5 nmethanol . € C

col orl ess | i quigol-ALdgtt IE

with 2L of 109 OAC/
colorl-esssli @ B r . oVl BioNe
22(e) 1 g was converted I nto 1 . 52g of t he correspondlng brosylate in
76.2%ield in accordance with the procedure of [[err]][err] = -1.53[err]

(cHA-[err]-c= 1) 18(b) 15 .g. Alkylation Reaciton The brosylate of - Exanpl e
22(f), 1 489 aof__ea;y_amm ed with the product of

To a solution of 10g of (2R, 3R)-(-)-2,3-butanediol (111 mmoles) in 40ml

af anhydrous CHgClg and 80ml of cyclohekane at 0°C were add_ed 1mi of
10  trifluoromethanesulfonic aéid (TfOH), feﬂowed'b'y dropwise addition .of 21mil of
C benzyl trichloroacetimidate (t 13 mmoles). The resulting slurry was stirred at
ambient temperature overnight, diluted witn 125ml of hexane and filterad. The
- -combined fi ltrate was concentrated to a yellow syrup. Flash chromatography of
the ye!low syrup over 250g silica gel with 1 5L of 7% ETOAC/Hexane, 2L of
-1'5_ 15% ETOAC/Hexane and 2L of 25% ETOAC/Hexane, 1.5L of 10%
MeOH/CHoClz gave 1 1.88g of the 2-monobenzyl ether of the starting material
(7%.5% yield) and 2.03g of unreacted starting material MS: [M+HJ*: 181.




Exanple 17 to give 0.75g of the 2-a|"'ky| ated triazol - 3- one (yield 54. 3% ;
[[err]][err] WO9338803[err] (CHC [err]; c=1) 20 h. Acidic HydPaTys9e07547
Hydrol ysis of 0.7g .of the product of Exanple 22(g) in accorcdance with the

procedur e of W 0. 51g of 'the-title conpound as a cream
col ored SO|IC)b( err]]ferr] = 32.69[err] (CHd[err]; c=1) 72
VE\Sa?TS{ gsgg?’ “The 2-monobenzyl ether of Exampte 22(a), 5 4g, Pivks'Eaiehtéatito 6. 6g '

B E o s i Lo o p e
- Pi per azi nyl |yaiee Er e‘hure of Example 19(a) ILFM+H£+- 330 -
D hydro-2-[ 1(R) - Met - Hydr oxypr opy/ | 4-Tri'azol - 3-one. a.

M t sunobugReact i on The pr oduct of. .step . e. of Exanpl e 22 .(1.99g, 9.05 mol es) .
was reacted 10 with p-nitrobenzoic acid in accordance with the procedure

Exanpl e 19(a)ct__@ﬂ§ﬁ3m§_§product (yield 98.8%: M = [MeH [err] = 221.
b. Al kali.ne Hydrolysis 15. The productof step (a) of this Exarrple '

(2.36g, 6.4 mol esJhedBghetithe proddcbgf Exdample mmsmMegtedetolalkalma)f the

3-O- SEM et her of (2S,3S)- 2,3-butanediol (yield 83. 70/% [ MtH [ err]

221 +55.15] erhﬂdrglastsl aesordingde the procedure of Example 19(b) to give 2.33g of the 2.
monobenzyl ether of (2R, 3S) -2,3- butanedlol (yield 80.3%) (M+H)* = 181;

10 [a] = -23.75° (CHCl; ; c-1)

d. &[mal ion of the SEM Ether | |
~ Toa stirred solutton of 3. 14g of the product of Example 22(c) (17.44
mmoles) and 3.8mil of dt-tsopropylethylamme (2.82g, 21.8 mmoles) in 30mi of

15.' anhydrous CHQC’Q at ambient temperature were added 3.8ml of SEM-CI (3.64g, -
2_1 -8 mmoles) in one portiort'. ' Furning formed a_nd'th_e .'resulting. )rellow solution
was stirred for 20 hours. The orange-colored reaction mixture was evaporated
urtder reduced pressure and the solid residues were partitioned between ether
and water. The ethefeal solution was washed once with distilled water,

20 saturated brine, dried over mg 504 and concentrated to give the crude product.
Flash chromatography of the crude product over 200g silica gel with 2L of 3%
ETOAC/Hexane gave 5 Sg of the 3 O SEM ether of the product of Example

| ..22(c) (98% yreld) asa colorless hqurd MS [M+H]+ = 311




20 c. Brosylate Formation The product of step .(b) of this Exanple (1.15¢g
wer e convertéﬂ@%‘?%ﬁ"?he brosylate-in accordance with the procedormstnTss?
Exanpl e 18(b) to give 3:47g of the brosylate (yield 97.7% . 25 d.

Al kyl ati on and drol ysis The procedures of Exanple 1 8(c) and. (d)
were foll ove§: Mﬁpﬁﬁgﬁoduct of Exanple 23(c) was substituted for that.

of 18(b) to give épgg\&th%ﬁfﬁ%ooﬂﬂe p?aduct HERBhFR5d) (16.94 mmoles) and

PCT/ US96/ 07547 Ex

(2R-cis)-4- [i’ﬁlg/"of {EPcF/%fiﬁ fgé ltfi@ ol »’éf &%Qh?féﬁ Gridét é’tmosphenc

.2.4-triazol uran- -y

-plpera2|nyl it
1-et hyl - 2(8)1:J oxyﬁﬁgg?ury% ZSrtéAfw'lgrrlealztgre-%-and washed Wltheadrﬂgcl nel ester -

of- (S)-1agpti maﬁaﬁomheeamﬁ@dimtmWdﬁwemem% gﬁ:eb@wdr@os il
ether in accordance with the procedure.of W C. Still, et al. Tetra edr on

Letters, 21, FldsbbetrontatogRiphy. of thetiiquRbdust 100g emcargewmeaucw 1Q9BAL- H,
37.7m of a 1 Msolution, was added dropwi se to-a stirred solution of 7.67g
of the ester EGDACﬂ';exaab 2634 fmfﬂ;h&ireerﬂleomdl (izlidi 9680)cds amﬂm'ieﬂs(]lc(t.ddy MS:

174, 103.

10 f. Brogyiation
" The product of Example 22(e) 1g was converted into 1.52g of the
corresponding brosylate in 76. 2%y|eld in accordance wrth the procedure of

ey, o = 71-5%° (CHCk; o=1)

15 g. Alkylation Reaciton
The brosylate of Examp’le 22(f), 1.48g of was reacted with the product of
. Examp!e 17 to give 0.75¢g of the 2-alkylated triazol-3-one (yxeld 54.3%);
[a] = -32.69° (CHCl3 ; c=1)

20 h. AcidicH r!sx _
Hydrolys:s of 0. 7g of the product of Example 22(g) in accorcdance with
the procedure of Example 1.8_(d) gave 0.5.1g of the title compound as a cream-

. 23. ... 0 1 e
colored solid (vield 86.7%); lody" = '32_‘69 (CHCl 5 e=1)
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| ce/ acet one bat h) under an at rmsphere of nitrogen. After 6 m n. nethanol 15
(10n1) f ol | owd¥0 B§/38A3 aqueous aol.uti-on of Rochelles salt were asdedisogfriser -
warmng to roomtenperature the noisture was partitioned between ETOAc and
wat er. The organi ¢ phase was separated, washed with water, dried (MySH4)
and concentrated to produce the crude al dehyde which was used in the next
step wi t hout Eirifi-!cgé on. 20 b. Gignard Step The THF solution of 80nm of
1 nolar sol utti et hyl magnesi umbrom de Grignard reagent was -added
dropwi se to a stirred THF sol-uti on of the crude aldehyde obtained from step
(b) of this Exanple at -78[err]C (dry |ce/ acetone 25 bat h) under an

at rospher e of nitrQqg . in '
' er ni n

stirred fog a- .$£P|bé|—a)zm\qur@ﬁm92|428 sal't
was added and |t|oned bet ween acet one -

and wat er. Th@ipvd@@aPd1aseiniD( SebiicrbBhbronalida T riaerio g i ed -
(MySA err]) 74 ' o
PCT/ US96/ 07547 and concentrated. The residue was purified by colum

chromat ography on silica gel using ETOAC/ Hexane (1:10) as eluant to gi ve

(i) non- poI ar aal Miiboholilp Beaslio®. 31g; 31% as a col orl ess oi l.

The product of step e of Examp.e 22 (1.99g, 9 05 mmoles) was reacted

10  with p-nitrobenzoic acid in accordance with the procedure Example 12(a) to

give 3.3g of product_(y_ield 98.8%); MS = [M+H]+=221. -

b. Alkaline Hvdrolvsis

15 The product of step (a) of t_hiS_EXample-(Z.SGg. 6.4 mmoles) was |
hydrolyzed by 7mi of 1N NaOAc to give 1.18g of the 3-O-SEM ether of (2_8.,38)-
é'a-butanedsol (yield 83.7%). MS: [MsH]* = 221 | -

[a] = +55 15° (CHCl; ; C-1)

-

20 c. Brosylate Formation
. Thep roduct of step (b) of this Example (1 .159 were converted into the
brosylate in accordance wnh the procedure of Examp!e 18(b) to give 3 47g of
the brosylate (yield 97.7%) . S

25 d_mmm&gmmms_s

The procedures of Example 18(c) and (d) were followed except the
' prcduct.o_f Examp_l_e 23(0) w_as substltuted for that of 18(b) to gwe the title -~ -

compound.
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5 ' (i a mxture of both al cohols, 1. 239, 41% and (iii) polar

al cohol (28 éﬁ?9 3%43- 169% as a colorless oil. c. Brosylation RET/GSIEATST
al cohol 10 4- Br orrobenzenesul phonyl - chlorlde_(l.OSSg, 4.1 mmol es) was
added to a SH%§£F§E£2%UtiOH of (0.605g, 2.7 mmol es) the polar (2S, 3R

al cohol of st 0T this Exanple and 2.20g (5.9 mvl es) of DVAP in
CH2CI 2 at roomtenperature under an atnosphere of nitrogen. The resulting
m xture was stirred for 12 h. and-then partltloned bet ween ETOAC and mater
The organic phase ; (o Nakie B es '

procedure§ of1- R , , ABOBRS ept the (2S, 3R
bosyl ate of step (c) of this Exarrpl e was subst [ t uted for that used in
Exanple 1 8(c). The acidic hydronS|s produced t he t|tIe conpound as a
white solid, nmp 170- 172[erré WD 96/ 38443
PCT/ US96/ 07547 Exathf |einyl ster of (S)-lactic acid was converted into the correspondmg
2R- 4- 4- 2. 4-djfl t h d
,(_H ‘;' Z) tri ([i zy[oxyHe?h)gl éther in acl:JcOorr ancel V\)th tﬁerp?o sdure of(\k C. Still, et al.
e_t[g edron Letters, 21, 1035-"038 (1980)
10
b. _eﬂgngﬂ_mne_d_e.hld_e
DIBAL-H, 37.7miof a- 1M solutlon was added dropw:se toa snrred
- solution of 7.67g of the ester of step (a) of this Example in toluene at -78°C (dry
ice/acetone bath) under an atmosphere of niirogen. After 6 min. methanol
15 (10ml) followed by an aqueous aolution of Rochelles salt were added. After
Warming to room temperature the moisture was partitioned between ETOAc and
water. The organic phase was s_eparated, washed with water, dried (MgSQOy)
and concentrated to produce the crude aldehyde which was used in the next

step without purification.

b. Grignard Step
The THF. eoluﬁion of 8oml 'o_'f' 1 molar solution ef the‘l ethyl magnesium
bromide Grignard reagent was added dropwise_ to a stirred THF solution of the
crude aldeh_yde. obtained from step' (b) of this Exa}nple at -78°C (dry ice/acetone
25 bath) under an atmosphere of nitrogen. After the addition was complete, the

resuiting mixture was allowed to warm slowly to room temberature overnight
and stlrred for a further penod of 48 h An aqueous solutlon of Rochelies salt
““."was ‘added and then the resuiting mlxture was partitioned between acetone and

water. The organic phase was separated, washed with water, dried (MgSQOa)
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yl net hyl )f'uraﬂv %sl‘rret hoxy] phenyl ]- 1 -
- pi efazi nyl ] p ‘3’?{/ P 4-di hydro-2-[(R)- 1 - 5 : PCT/US96/07547
et hyl - 2('S) - hydr oxypropy!l ] -3H 1. 2. 4-tri azol - 3-one. The procedur es of Exanpl e

24 were foll 4e
Exanpl e 24 wa(asfﬁgonverteéél nﬂﬁm\egﬁgswéé)%tg%g?%}gﬁ g{'nerf Eﬁfﬂn?{:t%plr yo? t he

brosyl ate folg l%tﬁ@l@GAOm’éﬁrteS(tsta)‘aé lafuapithb Rfivs ecting group in
accordance with the procedures of: Exanpl e 24(d) provided 10 the title
conpound. (2R-cis)-4-[4-[4-[4-[[-5-(2.4-difluorophenyl)- tetrahydro 5- (1 H1
.2.4-triazol- 1.-ylnethyl)furan-3-yl]nmethoxy] phenyl] 1 '
- pi per azi nyl ] phenyi)] 2-nénepdizdaleohol (I8,38) 2131g;31%, as a colorless oi'

et hyl - 2(R) - hydr oxyprogyl ]-3H 1. 2. 4-tri azol -3-One. The procedures of Exanple
24 were 9l | owed dilf e mixterenet both aleohols,ol.28g) fi¥%actic ester was .
substituted for the nethyl ester of (S)-lactic acid in step (a) of Exarrple
24. The (2R, 39) al coIﬁ@I was used |n steps (c) and (d) to prOV| de the t|t|e
conpound.. -20 Exanple

(2R-Cis)-4-[4-[4-] (m)[[PDBif(aéCQth(ﬁStﬁﬁ)ob#@ﬁyW/«e tﬂﬁ%%w&ﬁf@% QIh H 1
.2.4-triazol- 1 -ylnmethyl)furan-3-yl]methoxy]phenyl] 1

- pi perazi nyl ] phenyl ] 2-4-dihydro-2-[(S)-1 - ethyl-2(R) -hydroxyoropyl]-3H1
.24-triazol - e '2 . Th lrocedures of Exanple 26 were followed

except t he (ER 9¥d in‘steps (c) and (d) to provide the

title co.r@ound 791 Bromobenzenesulphonyl chioride (1.035g, 4.1 mmoles) was added to

- a stirred solution ot (0.605g, 2.7 mmoles) the polar (2S, 3R) alcohol of step (b) of
this Example and 2.20g (5.9 mmo!es)'of DMAP in CH2Clz2 at room temperature
- ---uhdef an atmosphere of nitrogen. The reSulting mixture was stirred for 12 h.
and then partitioned be’tWeeh ETOAC and water. The organic phase was
15  separated, washed' with water, dried and concentrated The residue was
purified by column chromatography on silica gel usmg ETOAC/Hexane (1:10)

‘as“eluant to give the desnred brosylate (85%)as a cotorles onl

4 Alk lation and acidic hydrolysis |
20 | | The procedures of Exampte 18(c¢) and (d) were tollowed except the (2S,
3Ft) bosylate of step (c) of this Example was substntuted for that used in Example
- 18(c). The acudtc hydrolysis produced the tntle compound as a white solid, mp
170-172°C. - |




WO 96/ 38443 " | PCT/ US96/ 07547
Exanpl e 28 (2WOA68P443. [ 4- [ [ 4-] 4- [[ 5 (2. 4-di f | uor ophenyl ) - tetrargﬂuww
H1 .2 4-triazol- 1-ylnethyl)furan-3- yl]nethoxyl]phenyl]l :

0-2-[(

-p|pera2|nyl]phenyl]2 4- di hydr [(R-1- 5

et hyl - 3- hydr oxyor opyl ]-3H 1. 2. 4-tri azol - 3-One. a. Reductron -To net hyI

(3R) - hydr oxy 5.289, 40.0 mmol es) dissolved in 100m .of anhydrous
dded dropunse 60n of a 1 M'THF solutlon of 10

THF at 0-5[e
Lii Al H4 (60 mol es)y
and to the so- for
dropulse 2.

- e |norgan|c sol 1 ds

o : r ] MG evaporated to give 4.31g
of (3R -1,3-.15 pentanedrol b. 1 -0-SEM ether formati on The procedure of
Exanpl e 18(a) was The pmoeolueesepExampée;QAmemtollqmmtexqethhe imenppaldact of
step (a) of this Exanple was substituted for the (2R

3R) - 2, 3- but a88i3S) alcopelawmestendbl pt Fxamplpadrwas conmm@rmoaheda&asmrhe" -

procedure of Exarrpl e 1%@( ol.| owed. except  that an equival ent quantity
of the produd¥ogylata. loafoftthﬁéoraﬂﬁlﬁ t@ll@uedshlbgewrmhwolwsp the SExM 25

ﬁ,t P fgbgﬁ,zgﬁt epropl)ec% ng g?%hé‘ fi da'cgorc}ancg wr?h ﬁ'r c(gdutrgse o? %rxra?nsp% r_bi(g?ppovrded

10 | the title compound.

15 wﬁbedmmmmd]ﬁﬂia.ﬂrﬁzpﬂ;Qn&
' The procedures of Example 24 were followed except the methyl ester of
(R)’ lactic ester was substituted for the-methyl ester of (S)-lactic acid in step (a) of |
-Example 24, The (2R, SS) alcohol was used in steps {¢) and (d) to provrde the
~ title compound
20 . I

25 The procedures of Example 26 were followed except the (2Fl,__3R) alcohol

was used in steps (¢) and {(d) to provide the title com'pou'nd.
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77 WD 96/ 38443 '

PCT/ US96/ 0754W0®6/38u3 HydroI ysi.s’ The procedure of Exanpl e 19@@rm§§§,07547
fol | oned except -that an equival ent quantlty of the p-nitrobenzoate ester of
step (c) of this Exanple was used to provide 1 .88g of the 1-O SEM et her of -
(39)-1, 3-pentanediol. 5 e. Brosylation. Al kyl_atlon and Acid Hydrol ysis The

procedures of - Exampl g, 18 (b), (c), and (d) were followed except that an
equi val ent qmm@—gﬁ t he product of step (d) -of this Exanple was -

substituted for Mﬁﬁ&%ﬂ*ﬂﬂﬁz Qdi?ngrSﬁmvlpfel o dr&@l'ﬁ"l %ﬁg}m

used in 10 Exa ro - produce I. U4g Of e tre cunpouu
Convci o) o AYEEIRARE ASLoMaten I plocay R Enyo2
.2.4-triagol 4 iazol-3-

1- yl met hyl ) faran-3-y yIp -plplerazrnyl]phenyl]z 4- dlhydro 2-1(

S)-1 - ethyl-3- hydroxypropyl] 3H 1 .2.4-triazol -3-One.  The procedures (a)
and (b) of Exanple 28 were foll owed to ‘pr oduce 't he : SR
1- O SEM ( 3R) 2l, Bedeetigmedi ol whi ch was converted di rectly into the 3R .

brosyl ate by foll ow ngthe procedures of Exanpl e 18(b). The 3R brosylate was -

20 used to al kylTa methyg (BF{)dlydroxwaEratq:)(ﬁe289 4010&'on'mlesirdjesaWed im HEOmI -
o ocedur o Ofof anhydrous THF at 0-5°C was added drcpwrse 60miof a 1M "THF solution of
10 LiAlH4 (60 mmoles). The solution was allowed to warm to ambient temperature
and to the so—formed mixture was added seqcentra!ly, 2.5 mL of water,

- dropwrse 2.5mL of 15% NaOH and 7. SmL of water. The so-formed reactron

mixture was stirred at ambient temperature for 4 h. The i rnorganrc solids.were .. ...

' re'moved by filtration and the filtrate I'was evaporated to give 4.31g of (3R)-t,3-' _

15 pentanediol.

b -Q—§EM ether Igrmat ion |
The procedure of Example 18(a) was followed except an equrvalent
quantrty of the product of step (a) of th:s Example was substrtuted for the (2Ft
20 3R)-2 3-butanediol to provde the. trtle compound

- C. Mﬁu_cnu_eac.trgn , | |
The procedure of Example 19(a) was followed except that an equrvalent
quantity of the product of step (b) of thrs Example was substrtuted for the 2-SEM

25 ether of (2R,3R)-2,3- butanedrol to grve 3. 34g of the correspondmg p-

nitrobenzoate.
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Exanpt e 18(c) The so-fornmed product was subjected to aci di ¢ hydrol ysis in
accor dance wWP 96884431 ocedures of Exanpl e 18(d) to provide 368r1g;:'(/@§mo7547

yield) [[err]]]err] = -47.11[err] (CHCI[err] .c=1) of the title
conmpound; 25 3&%@?&@%
(2R-cis)-4-[ 47 = 4- d|f|uorophenyl)-tetrah'ydro-5'-(1 H1

.2.4-triazol - ;

-yI nmet hyl*) - 3- furan-[/rl‘? Reqcﬁg}gy p éEr%‘?F}pfe Qrg%)r\évzalsr{oﬁl?W%%ﬁXF? Eadlaﬁy%qlf)vilem
hydr oxy- ( 2R) % '
R Cebes on dnfisho @‘Ei%erl%t firdoer {ib?? S%rgﬁgﬁeﬁ (&) of 10 EXImiie Was used to
(29)-3-buten . it§8 1VBSSEM & dak, (3g,

0. 034nmol es)?)lrév%gntsggvagtthan\g@sms h"%r?o ?-W‘(PEP edg& presence of
300ngy of - §0% Pd/.C overni ght.. The so- for rred reactlon mxture was filtered
through celite. The so formed fllter cake was washed with ethanol and the
conbi ned fil tg, aBagswation, Alla 3 ysis 089 (68% vyield) of the
title conpound. 10 b 1- OSEM et her forrratlon brosyl aton. al kyl’ati on and
aci di ¢ hydrol ysi s Theprocededes eSExamBieatd|(b), 18), m)'ld(d) dyeradoliowed lexsept that
except that an equival ent amount of the product of step (a) of this Exanple
was substi t uedequivalent quamtityamithe pcodmtanietem (d)osf thisdl Emrapleewas substituded

the title conpound
for the corresponding 1-0-SEM ether of (ZR 3R) 2, 3-butanedsol used in

10 Example 19(b) to produce 1.04g of the title compound of this Example
[0)2°= -8.42° (CHCly; c=1)

15

-3-hvdr 1-3H-1.2.4-triazol-3-On

The procedures (a) and (b) of Example 28 were followed to produce the
-O-SEM-(SR) -1,3-pentanediol whlch was converted directly into the 3R
brosylate by following the procedures of Example 18(b). The 3R brosylate was
- 20 'u'sed to alkylate the prcddct of Example 17 in accordance with tﬁe procedures of
'Example 18(c). The so-formed product was sUbjected to acidic hydrolysis in -
accordance with the procedures of Example 18(d) to provide 368mg (90% yield)
[a] = -47.11° (CHCly ; o=1) o

of the title compouhd
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[[err]][err] = -24. 3[err] (CHA 3; c=1) 15 Exanple 31

(2R-cis)-4-[ 4Wa9¢/38443 - 5- (2. 4 d|f| uor ophenyl) tetrahydro-5-(1 I—|pa;—rm596,0-,54-,
.2.4-triazol -

1- yl net hyl ] - 3 fur anyl ] met hoxy] phenyl ] 1- pi per azi nyl ] phenyl ] 2- 4- di hydro-2-[ 1-

hydr oxy-(2S)-butyl]-3H 1,2.4-triazol-3-one. 20 '~ The procedures of
Exanpl e 30 vvere h t an equivalent quantity of
(2R) - 3-but ened, pMrRofHEest mand Kodak) was substituted for

25, MR o o i ARGHT o i

Pt Usot b7ba . (95, PHmpRIRE 4R o et e firogenated in the.

.4-di fl.uorgphi r =
1t i oP R dee‘}“nﬁ‘?ﬁé%fﬁﬁgﬁy Syt 14 6mes s s s

5 2- [ ( Bitefoc Birbiigh caliS) Thﬁfﬁmﬁfe@midrbaﬁ&ﬂas’lu%shédtwutﬁéﬂian%l apg .
(S) 2- .(benzyl oxy) propindehyde by selective reduction of (S)-(O benzyl) .

latic acid pythetbmbiedfittes Wera evaporated to provide 2.08y (Bﬁ%Wuéle the tige d
pyrrolidene ami de prepared in accordance with the procedure of 10

Tetrahedron, téffound.. 45, pages 57-67 (5g, 0.0214 nol.) dissolved in 20 m
of - T _ _

10 b. 1-O-SEM ether formation brosyiaton. al lation and acidi¢ hydrot
" The procedures of Example 18(a) --(d) were followed except that an

equivalent amount of the .produ'ct" of step (a) of this Exampl_e was substituted for

- the (2R, 3R) 2,3-butanediol of Example 18 to provide'the title compound .
[]3 = -24.3° (CHClg; 0=1)

15

20 - The brocedur'es o; Example 30 were _follo’wed except that an equivalent |
<§Uantity of (2R)-3—butene‘-'1,2-di01'(avéilable from Eastmand Kodak) was '
a 's'ub'stituted for (28)-3-buténé-1 é-dioi in step (a) of Example 30. The =
procedures of Example 30(b) were there after followed to produce the title .

' 102 = -29.4° (CHCl; ; o=1)
compound .
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tol uene cooled to.in a ice nethanol bath was added slowly wth stirring
4.25_nm or REWOAG/3B4i34M sol uti on of sodi um bi s(2- met hoxyet hoxy)petri§satEnT
hydride) in toluene avail able from Al.drich Chem cal Catal ogue #19 619-3).
The solution was stirred fro 5 hrs., quenched with 2.5 m of acetone and
thereafter with 35 m 15 of 2NHC . The so-forned m xture was extracted
w th EtoAc. Tge orgaag c extracts were washed with water, NaHCO3 and bri ne,
di red over evaporat ed to gi've the titled product b. -
(S)-2-(Benzyl oxy) - :

step (a) (1g, 16. (

reacti on m xt ' ' %t ‘
evaporati gn agigryne g
undi ssol ved

ether .25 was renpved to provi de a residue which was chromat ogr aphed on
silica gel (/) using 20%EtoAc hexane (v/v) to give 805 g -of the ‘title.
product as a l|ightgyegi.o 1S ;

H[err] = 207. 80 { '

PCT/ 96/ 0754&@&&@&3&1@@@&@1&0@ @oatmbhfartﬁecs-@ombmrlmicde
Et hyl magnesi um bromde (1.3 m, 3.9 mml, 3.0 nolar.in ethyl ethér) was :
added to a stadermmoene@nmde @eparey. inda&drdante wiitht the proopdurstohe of step

(b)
10 Tetrahedron, 1989, vol. g§, pages 57-67 (59, 0.0214 mo,l.) dissolved in 20 ml of

toluene cooled to in a ice methanol bath was added slowly with stirring 4.25 mi

thyI et her ~The

Oi-3-0NEe

or RED-AL (3.4M solution of sodium bis(2-methoxyethoxy) aluminum hydride) in
toiuene available from Alidrich Chemical Cataiogue #19, 619-3). The solution .
was stirred fro 5 hrs quenched with 2.5 ml of acetone and thereafter with 35 ml
15 ~ of 2NHCI. The so-formed mixture was extracted with EtoAc. The organic
extracts were washed with water,'NaHC_03 and brine, dired over NazSQ4 and

ev‘éporated to give the titled product. - |

. b (5)-2-[8§nzylg xy)-N-(Formylamino) prooanimine. The _

- 20 oropionaidehyde of step fa)_ (1g, 1_6.09 mml) was added dropwise to a solution
of formyl hydrazine (0.73g, 12'18 mmol) dissolved in 5 mi of methano! The so-
formed reactxon mixture was stu'red overmght The solvent was removed by
evaporatlon and the so-formed resxdue was stlrred with ethyl ether. The
undissolved excess formyl hydraznne was removed by ﬂltratlon and the ether

25 was removed to provnde a res;due ‘which was chromatographed on silica gel(/)
using 20% EtoAc hexane (v v) to glve 805 'ng of the title product asa hght
- yellow waxy solid havmg strong UV actlvsty, ms [M + H]+ = 207



5 in 10 nl of ethyl ether at OC The so-formed reaction mxture was _
stirred over nWfh#6/38#4% oom t enperat ure and. quenched with water. FOEUSIBASI7C

| ayer was separated and the sol vent renoved to provide a residue which was
chr omat ogr aphed on silica gel using 30 to 50% of EtoAc: hexane (v:v) to
provide 113 ng; (50 %y| eI d) of the title corrpound as an oil. The rati o of
S, S isomer: 10 SR : V\h .reaction was
repeated-in the: pr S&+ | ) acetam de

Reaction 15 é@tﬁ%‘@?ﬁ%ﬁmg?mtﬁ%#@%@mg efmt@é%sﬁﬁham%t A%y
E)Fz:yglng ?g04 unde érgmgreggsqh%tﬁvoé &@O\QI rre h%otﬁiop%lftér mé(a%g)

hours; thg tqHPRY M bf Etﬁﬁétﬂéi"a%dct Ortﬂé’%fﬁrrrﬂled Peé.‘ct@n%fﬂt@eaﬂgs %htré ' ”9-- was

oontlnued at thi's tenperature overni e reaction re was a wed
to cool to r%rﬁi@ﬁpﬁf ?édtﬁﬁteﬁib@r&ﬂre ahe cﬁ}énbhbHQNWWa@é’rmTﬁ‘é'%?géW&ﬂaﬁéﬁﬂas

weekend. The sol vént was renoved by evaporation and the crude product was

purified on pyeparard ared HeCsoRBA Fmdvad hﬁﬁﬁﬂ@dea residue whiehi was 200 g of
t he benzyl ether of the title product of this exanple as a foany SO|Id

MS: [M + H) [ erohromatégraphed arysilica gel nsinge8iric 50% of EtoAd:mexants (vav)oto pro\nde
Mergel sberg, Gala et. al. which is disclosed in commonl y- owned 25 U. S.
Pat ent  Appl i ckk3 og; tﬁm% watld)owfrtbe tdlemampoundCas ars)il. Theealtm»ot $8 igsnes1

10 SR :somer in the product was 94:6. When the reactlon was repeated in the

' pre_sence of 1.2 equivalent of bls(tnmethyls_uyl) acetamide the S,S:S,R ratio’
improved to 99:1 Ms: M +HJ* = 237

_ d. Q)Lthatlgn Egagj _
15 A sotutlon of 156.3 mg, 0 66 mmoi of the product of step (c) and 400 mg

0.60 mmol of 17F of Scheme V and 1 mole of DBU (1,8-diaza blcycio
[S?4.0]undec-7-ere) in volume was stirred at 80°C for six hours; the temperature
was raised to 100° to 110°C and .stirririg wae continued at this temoerature' '.
overnight. The reaction m'ixture was allowed to cool to room temperat'ute and
20 the stirring was continued over the weekend. The solvent was removed by
'evaporatlon and the crude product was purified on preparattve TLC (80%
EtoAc) hexane A v) to provide 200 mg of the benzyl ether of the txtle product of
this example asa foamy sohd MS [M + H]+ 792 This cychzatxon reactlon is the
invention of Mergelsberg, Gala et. al. Wthh lS dlsclosed in commonly-owned

- 25 U.S. Patent Application S.N. (attomeys D_o_cket #CD0475), filed 04/19/95.




WO 96/ 38443 PCT/ US96/ 07547 e.
Hydr ogenol ysi%0 VO 16384 sol ution of the benzyl ether (190 ngs, OPEA/USE@OISADS
step d dissolved in 10 nl of methanol was added 40 ng of Pd bl.ack on carbon
and 4 5 m of formc acid. The reaction flask was sealed with a ballon and
heated at 60[err]C for four hours. The catal yst was renoved by filtration-

through a celite ca ind thg filtrate was poured into cold water. The pH
of the so-forred & justed to a value of 4to 5 wth anpni a.

T e g dr] 23%&53%%5?’3'%@6?%(‘% Sipgt Ot s, @B H iGN &ibedfs
PoaLe. o 35 s ofyaBiHGto i of hatfEndipag bBBRE HONHERG'E F‘é&ex‘sa‘ﬁﬁ?%’?g@a%nm /
yield)-a gﬂ”&f @HIQ ac?@BTBMFeé'&tfd?f fidskwiS bealddiithla BallcrPafd Heated 4t O

CHCl [err]

o f -
Tri azol L oyl %?M“éhéﬂi%&???%aﬁ 0448 RRTBR by TR Hichh Elodid g
Di hydr o- 2- [1a|6§)thé:-hmdte ?&&a%) p&!yréaqnwpéaemhe%ﬂe p?'l of e %%nﬁed’@@lutféﬁt er

W th Gchme(as Hydr ochl ori de) a solution of N-Cbz-glycine

(315 ng), N, Nas(ﬁd}@étbwt@mmoeblfdlmes wwua;oraaowsoméwmmws -
Exanple 24 (900 ng) in CH2A 2 (50 nL) at OC, add dicycl ohexyl carbodii m de

(DCCD, 290 rnextra@edwitthEtcAd. uTherorganiolayer was separted aneindried ovenNaxS04.
tenperature for 1 hr. Add 25 additional- N-Cbz-glycine (700 ng) and then
i ncr enerl®s oThescivent was rgmoved to provide a crude product which was purified on

preparative TLC (5% methanol: CH2CL2, v: v) to give 95 mg of the title
compound of this example (57% yield) as a tan- solid. MS : [M+ HlF = 701
[a] -28.4 (c , = 1.0, CHCl3) '

15 Example 33

Tri“z I-1-vimethvl)-3-FuranviMethoxv]Phenvyll-1-PiperazinvilPh n§ -24f

20

A.  To a solution of N Cbz-glyclne (315 mg) N,N-

dlmethylammopyndme (DMAP, 200 ‘mg), and compound of Example 24 (900
- mg) in CHg_Clg (50 mL) at 0°C, add dlcyclohexylcarbodl_umude. (DCCD, 280 mg). .
Stir the solution at 0°C for 30 m'in“ then at room temperatufe fof 1hr.. Add
25 addmonal N- -Cbz-glycine (700 mg) and then increments of DCCD at 20 min.
mtervals until the react:on is compiete by TLC. Pour the reaction mixture into
..5% aqueous KH2PO4 and extract wnth EtOAc Wash the EtOAc extracts three
~ times with 5% aqueous KH2P04, then with brine, and dry the extracts over

anhydrous MgSQOg4. Filter, evaporate the filtrate, and chromatograph the residue |

82



intervals until the reaction is conplete by TLC. Pour the reaction m xture
into 5% aqueo¥e0 FBBRGY and extract ‘with EtOAc.. Wash the Et OAC eRCTASI6H7547
three times with 5% aqueous KH2PO4, then with brine, and dry the extracts .
over anhydrous 0/3/8804 Filter, evaporate the filtrate, and chromatograph the
resi due 82 mmmngz-glycmyl ester (1.3 g). [Mass spec. found: (FAB) 892

PCT/ US96/ 07547 to obtain the N-Cbz-glycinyl ester (1.3 g). [Mass spec..
found: . ( FAB) G‘QZH(" H+).] B. Stir a solution of the N-Chz-glycinyl ester
of step A above .in 100 5 nl -MeOH 96% HCOOH (10:1) in sealed flask with a

safety valve. Add 30 ng increments of - paIIad| umb lack at 30 mn intgervals -

e e s B ¢ SR asiufdn ph e frefz Bl S8 S lh A fhod 1000y
Toai dug, dr?‘"@ﬁ%@%%@é’i% G e 48 Wil £ SpBAY velos Mg BDIMET
A p@%@% R4 g ek S R BB 50 E8%Rncid W coh
substitute ang gﬁ-@?ﬂthrjﬁ S Hfﬁrte?fthéﬁﬁm'aweédd\*léw Iggﬂgé'szrﬂﬁt&{he filtrate

N-tert-but oxyc rbon prot'ected natural amno acid to
C]?r rE)?Spolnd' Ngandigvapbrdteithée soamrﬁédaﬁkﬂ.xré%@fryﬂié’éy OAHH A4t é?(ﬂfoﬁubﬁaﬁ@fmound
0 anpl e 32.
actxvated carbon (0.8 @) to the residue, suction-filter on a 0.45u nylon
10 membrane. Lyophilize the flltr_ate to provide 356 mg of the title compound.

[Mass spec. found: (FAB) 795 (M+H*).]

Follpw the procedure of Example 33 except substitute an e_quivaierit ‘
15 amount of any'other N-_carbonbehzoxy'or N-tert-butoxycarbonyi protected

natural amino. acid to obta_in the corresponding natural o. —~amino acid ester

~ hydrochloride of the compound of Example 2.

Example 35
20

25 Follow the procedure of Example 33 except substitute an equivalent

' _-'_quantlty of N, N‘-d:carbobenzoxy 2 4-dlam|nobutanom ac1d for N Cbz—glycme to"

»
ra

obtain the mle compound S

83



Exanpl e 35 20 i

(-)-1(2R) -ci MO /38443 4-[ 4-[ [ 5- (2. 4- D|f| ur ophenyl ) - Tetrahydro SPCT/URRE(0754Y 4.
Triazol -1 -yl et hyI ) - 3- Fur anyl ] Met hoxy] Phenyl ] - 1 - Pi perazi nyl-] Phenyl] - 2. 4-
D hydro-2-[1 (S% gﬁl -2(S) Hydr oxypropyl]-3H 1.2. 4-Tri-azol-3-one. Ester -
with 2.4-Di aBKa oi ¢ aC|d(as Di - Hydrochlorlde salt) 25 - Fol | ow

t he procedure of .33, . BYH -
N, N - di car bobenzo / = _

4D|f|uroph e o YVBroS ) i _
-yI nmet hyl - wkﬁ?&g@ =Prperazi nyl ] Phenyl ]1-2.4- :

Di hydr o- ?[1%Wopyl] 3H-1..2.4-Triazol-3-one.-Ester- .. - - --
with L- rochloride salt}. FoIIowthe procedure of :

Exanpl e 33 except FepB#ttheYirecedureqst Exdrmaple 88 @xcepysabstitute an equivalent |
N- car bobenzoxy- L-al ani ne for N Cbz-glycine to obtain the'tjtle. cotrtrﬁound 10

Exanpl e 37 Taaaﬁﬁwp@mdsrbébémwuaamﬁn@mpuf@uz-glvmtﬁ aRiaiR the tHet he
compound. |
_.10. Example 37

N The compounds of formula 20F prepared-in accordance with the
procedures of Examples 1 32 and Schemes [-V1 are listed hereinbelow: -

N N
e

NN

.
“wherein Ry is:

Me - ’S(.Me o e
e ; ) ) y . . _un--
WOH , - ,MOH , JUCH ,

15

Me R . ' Me S Me
- M* 701 M1 M* 701
s Me - R_\,;\\-— Me . _fc\Me
WOH ’ o on S : . OH
me B . R -
M* 701 B ' 1 B M* 701
- oMe o Me Me
un? D_SJ _ : qu( .
MR MeR S Me [
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procedures of Exanples 1-32 and Schenes |-Vl are |isted hereinbelow [err]
wherein Rl iw0o9%58443rr] 84 WD 96/ 38443 ' PCT/US96/07547
PCT/ US96/ 07547 [err] the above-Ii sted conpound 20F wherein Rl = J[err] 5

was prepared by substltutlon of  an equi val ent anmount of :

(2R 3R) - 2, 3- but anedi ol Me t he 2- mnogf‘az\i“_:et her of (2R 3R but aned| ol

used in step d of Exa 22. The pro so forned S eated in
accordance with the proc s of steps f , and h of | e 22. The
above-1isted conpound gRféwherein 10 Ri= [@Hr']  was prepar@H’ by
substitution of an equival ent amount ofy#tdse 2- O SEM exhes7 of 2R 3R

but anedi ol for the startMh@8haterial used in step d of Exanple 22. The
product so forned was Qraad ter teated |%Wdance with the procedures
of steps c, f, g, and %f Exa@sple 22. 85—- ,

.OH | \-OH
M* 687 S M+ 687

_ Me
1150000
«tOH .

the aboVe?listed_compouhd 20F wherein Ry = Me

was prepared by substitution of an equnvalent amount of (2R,3R)-2,3- butanedxol .
for the 2-monobenzyl ether of (2R,38) butanediol used in step d of Example. 22
The product so formed was treated in accordance wnth the procedures of steps f

g, and h of Example 22. The above-listed compound 20F wherein
Me . :

s _
w —'S"“OH - _ .
10 Ri= Me 6 was prepared by substitution of an equivalent‘ amount of the 2- -
| ‘O-SEM ether of 2R,3R butanedtol for the startmg material used i :n step d of
Examiple 22. The product so formed was thereafter teated in accordance wnth

the_procedures of steps ¢, f, g, and h of Example 22.




WO 96/ 38443 | | PCT/ US96/ 07547 What
I's Clained i 80 %M/38443A conpound represented by the fornula | 5 PEWE$IFTei n
X_is independently both F or both C. or one X is independently F and the

ot her is |nde endentl laime . RL is a straight or branched
Hmlq:mm.&"mnl group sugstrtut elal by one or two groups convertible in

‘hydroxy noi eties; or a pharnaceutically accept abI e

salt thereof" 2. * A compound of claim1 wherein RL is ‘a_straight or
branched 15 chain (41C5) - admogmmmpewesentadmemaaﬁprm%abr two ami no acid
ester groups ,each convertible in vivo into a hydroxy noiety. 86 . WO

96/ 38443 - PCT/ US96/ 07547 3. = A

conmpound represented by the forrrul a II [err] vvherer n Xis |nd§epen¢e|ntly

both.E.or.both .C or one X 'SH' ndepend he 0 er
i ndependently O ; wherein R2 | \\\@.\(6)4 aI bst ﬂ am no.

acid ester - - X

z\/z
ot

5
_ wherein X is independently both F or both Clorone X is
independently F and the other is independently Cl;
10 - Ryisa strarght or branched chain (C4-Cs) alkyl group substnuted

by one or two groups convertrble in vivo into one or two hydroxy moretres,

N ora pharmaceutrcally acceptable salt thereof.

2. A compound of claim 1 wherein R1 is a straight or br_anched
15 chaii (C4-Cs) alkyl groUrZi"s'ubstituted by one or two amino acid ester groups

,each convertible in vivo into a hydroxy moiety.

86



10 group convertible in VI drox noi ety; or a phafnaceuticaTIy
accept abl e saWV %6R¥d3 of . I]ﬂlﬂﬁmyg( cI ai' m 3 wherei n R5 HCI/uB9607547

al kyl group substituted by er. .group convertible in vivo
into a hydroxy 15 noi ety and each |s F. 87 WD 96/ 38443
PCT/ US96/ 07547 5. A corrpound of claim 1 wherein RL is a
hydr oxy- substituted C4- - al k rou sel egted. from
- * CH( C2H5) CH( R4) CH3, - C%B? gkyéh?ﬁﬁ?@é’ﬁs"
- * CH( CH3) * CH( R4) CH3, CH(02H5) CHZR4 and *CH( CH3) CH2CH2R4 wherein R4 is

amino acid ester group convertible in vivo into OH and the carbons with the’
asterisk(*) have the R or S absolute configuration-or a phar ceutRzal | y

H e )
accept abl e ?al t t—h—e_rff)f 10 6! \“\\\A c und/re-p\r ese. by la |11

[ err]-

wherein X is mdependently both F or both Ci or one Xis

mdependently F and the other is mdependently Ct;

~ wherein Rz is a (C4-Cs) alkyl substituted by an amino acid ester -~
10  group convertible in vivo into a hydroxy moiety; |

or a pharmaceutically acceptable salt thereof.

4 A compound of 'claim 3 wherein R5 is a Cs alky! group
substituted by an amino acid ester group convertible in vrvo into a hydroxy

15 mo:ety and each X is F.~

87



WO 96/ 38443 6/ 07547 wherein R5 is [err

wherein R11 WO 9%(38443i no aci j'ﬂMﬂwﬂ gﬁiﬁmertl bl e in vivo .i¥EBUI6H] Oxy -
group, or a pharnmaceuticall thereof 89 . WD 96/ 38443 -
PCT/ US96/ 07547 7. A compound represented by the formula IV .H-

RO [err] 5 wherein RO = *CH(CZHS) CH( R6) CH3 or -*CH( CH3) * CH( R6) CH3 wherein
R6 is an amno acid es oup. conve ons
with the asterisk (*) as téé’ %ﬁ)‘g%ﬁt e\[)@%ﬂe}ﬁ?&dﬁgﬁgﬁﬂ %5 t:ﬁﬁé&
phar maceut | . A conpound of cI aim?7 wher ein
R6 is a di pgﬁf%ﬁ ﬁ& S&L&J%&eétegﬁé@bmound of claim7 wherein the

di peptide ester group is the ester of glycylglycine, i.e.,

- OCOCH2NHCOCH2NH2 15 1-0.. A-conpound of claim7 wherein the

am no acid ester group J-é!—i(beHeﬁﬁ(FlﬂCi-@ yc““@H(Csz)CWi\'HZ
—(CHo)s CH(H4)02H5, _ CH(CH3)CH(R4)CH3.
—CH(C2H5)CH2R4 and _.—_-CH(CHa)CHZCH2R4 _

5
wherein R4 i-s émino-aci'd ester group convertible in vivo-into OH
" and the carbons with the astensk(*) have the RorS absolute conflguratton ora
pharmaceutncally acceptable salt’ thereof |
10 o
o 6. A compound represented by formula il T
. O}‘ N (Rs
N )
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f
11. A corrpound of claim7 V\/ner ani no acid ester group is the ester
of .2, 4-di am RpYYsssmasCc acid, i m B’"—ﬂz 'CHZCHZ) NH2 12. pépaissoomsund
of ‘claim 7 wherein the am no ac Eoup is an ester -of |eucine,
i.e. -OCOCH(NH2) CH2CH(CH3) 2. 13. The corrpcfund of claim7 wherein the am no
acid ester group is an -ester of isoleucine, i.e., -OCOCH NH2) CH( CH3) CH2
CH3. 14. The corrpound of claim7 wherein the amno acid ester group is an

ester of- valine, .i. - wilaedHRsHS) CH( CH3) 2. 90 91 15. The conpound of
claim7 wherein: R9- *CH(CZHS) CH( R6)CI—|3 5 - 16. The conpound of .
claim7 or 15 wherein 10 [err] 17. The corrpouglg of cl ai m 7
wherein the am no acid esterpgroup is [errs] A
pharmaceutical compositi for treating reventl ng fuwgyl infection

conprising an antifungal'y

cl ai mtoget her with a phar BUtlcaIIy acc | e carrierpg h%refor.

Me
g Me a—Me o _'CMe
) .ll[|R11 . . ) R ’
R 11
Me/R n o
Me Me Me
1 '—S’ : i
Ry >HIR11 ' /4Ry
- Me ' Me R . Me
Me
S R Me —~°-*<_\
\/‘R“ _\—\R ; N R“ .,'.
Me S 1 _ .
~ "R s—Me | ' S,-Me
' -\ or _ \_ o
R4 B . Rt
5 o wherem R11 is an amino acnd ester group convertlble in vivo. mto a

hydroxy group, ora pharmaceutlcally acceptible salt thereof

effective am)untg a corrpound o) awf_,pr_ecedi,_ng_



19 The use of the coﬁpound,ﬂ,”ﬂ”ﬂ”}",ﬁ g cl ai m f or t he pr epar at'lon“of-
a phar maceut Wa96/38@43 conpos ” ”nt or preventlon BETNSHHTS47

i nf ections.

20. The phar maceut i cal '‘torfposi t kon of claim 18 vvherel n the 25

nmode of adm nistration is oral or parenteral

10

15

20

7. A compound r'epresented by the formuia IV

. * Y * ¥ '

“ wherein Rg = —CH(Cz_Hs)CH(Hs)CHa o —CH(CH3)CH(Re)CHg
wherein Rg is an amino acid ester group convertible in Vivo into

OH and the carbons with the astensk (*) has the RorS absotute conflguratton or

a pharmaceutlcally acceptable salt thereof.

8. A compound of claim 7 wherein Rg is a dtpeptlde ester

_group.

b - 9. A compound of claim 7 wherein the dlpept:de ester group is

the ester of glycylglycme ie., -0COCH2NHCOCH2NH2
0. A compound of c!alm 7 wherem the amino acid ester group
is the ester of glycine, i. e. -OCOCHgNHg | __
_ 11. A compound of claim 7 wherein the amino acid ester group
is the ester of 2,4-diaminobutanoic acid, i.e., -OCOCH(NHg)(CHQCHg)NHg
12. The compound of claim 7 wherein the amino ac1d ester
group is an ester of Ieucme ie. -OCOCH(NHQ)CHQCH(CHS)Q _ |

13. The compound of claim 7 wherein the amino acid ester

group is an ester of lsoleucme i.e., -OCOCH(NH2)CH(CH3)CH2 CHa.

14, The compound of claim 7 wherein the am:no ac:d eeter |

- group is an ester of valine, i.e., -OCOCH(NHQ)CH(CHa)

90
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‘WO 96:'38443 - L M 5 a : PCTIUS96/07547

10 _

20

15.  The compound of claim 7 wherein

‘Ro= CH(CoHsICH(ReICHs

16. - The compound of claim 7 or 15 wherein

~ §/—CHs
e 3
o Re

HC™ | THIS SHEET HAS BEEN.

REPLACED |

' 17.  The compound of claim 7 wherein the amino acid ester "~ "

group is

O—C-—CH,-N

18. __.fA_pharméceutical compositidn for treating or preventing

fungal infection corr;prising an antifungally effective amount of & compound of

any preceding claim together w'it'_h a pharmaceutically acceptable carrier
therefor. N | |

19 A method of treatmg and/or preventmg fungal mfectnons in a

‘mammal afflicted with same which comprises admxmstenng an antifungally-

~ effective amount of a compound of any preceding cl_aam sufficient for such

.. treating or preventing.

25

mode of admlmstratlon is oral or parenteral.

v

20. The pharmaceutlca! composmon of cianm 18 wherem the

This Sheet Has Been Replaced

o (HIMURRVAR




—_—

e

91

15. . The compound of claim 7 wherein

Rg = é‘H(CaHs)ai'l(Rs)CH;;

5 16.  The compound of claim 7 or 15 wherein
s /—CHg REPLACEMENT SHEET
Rg': S .
: R 25 MAY 1999
HaC o
10
17. The compound of claim 7 wherein the amino acid ester
group is
0]
15 18.

A pharmaceutical composition for treating or preventing
fungal infection comprising an antifungally effective amount of a compound of

any preceding claim together with a pharmaceutically acceptable carrier
therefor.

19  The use of the compound of any '
20 preceding claim for the preparation of a pharmaceutical

composition for treatment or prevention of fungal
infections. ‘

20. The pharmaceutical composition of claim 18 wherein the

25 mode of administration is oral or parenteral.
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