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effects the shelf-life of the drug in bulk formbut also makes it
nore difficult to handle the 20 conpounds in an industrial

process. One approach to elim nate the ring-opening at the am nal ot
bond is to renove or functionalize the hydroxy group of the -3 SEP 2003
hem am nal function; however, this requires an additional synthetic

step. Even though this is a very effective way to increase stability
of the nodified conpound, any additional steps in a manufacturing
process reduce 25 productivity, increase potential for waste and

i ncrease cost. US 4,876,241 discloses the use of a sugar as a
stabilizer in biological and pharnmaceutical products; however, the
process is directed to the stabilization of the products during
thermal inactivation of viral and bacterial contam nants in solution.
The sugar is renoved after the thermal inactivation process.
Consequently, this process doesn't 30 address the long-term
stability of the product. The stabilization effects of sugars in a

t hermal process have been shown. For exanple, the effects of sugars,
pH and cal ciumon the thermal denaturation of whey proteins is

di scussed in Ibrahimet al. Egyptian J. Dairy Sci., 23:177-188
(1995). Like the previous reference, the stabilizing effects_were
realized in a liquid form Neither reference 35 suggests that
stability could be enhanced by incorporation of a carbohydrate into
the crystalline formof a conpound. SUBSTI TUTE SHEET (RULE 26) - 3
SEP 2003 WD 00/ 52037 PCT/ USO0/ 05508 I n addition to thernal
instability, the |ipopeptide conpounds, such as the echinocandins,
are al so knowmn to have very poor water solubility (<0.1 ng/m) which
makes them particularly difficult to fornulate for parenteral (ip)
applications and conplicates the purification of the materials:
General |y, amorphous materials are nore 5 difficult to purify than
crystalline materialss. Therefore, there is a need for inproved
thermal stability and water solubility of echinocandi n conpounds

w t hout effecting bioavailability or making structural changes to

t he conpound as well as providing a nmeans to further purify the

echi nocandin. 10 SUMVARY OF THE | NVENTION It has now been found that
by crystallizing a echinocandin conpound in the presence of a
carbohydrate (or sinple sugar) gives rise to a crystalline product

having inproved thermal stability and water solubility w thout
conprom sing the bloavallablllty of 15 the actlve conpound I n one
gnpbodl nent of the present TnventTom & crystat-he—<corplex—betwesn-
an echi nocandin COWDOUn¢vﬁQ@E@uﬁﬂ%Q9G%Q&ﬁ&ﬁah?m?éﬂf?ded The conpl ex
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“characterized in that the echinocandi n/ carbohydrate conpl ex has
-nore crystalline form (i.e., nore ordered matrix) than the S
echi nocWeo$2B3npound wi t hout the carbohydrate. -1n anot W§IT/US00/05508
enbodi ment of the present invention, a method is provided for making
20 t he echi nocandi n/ car bohydr at e conplex descri bed above conprising
the steps of (a) .providing an echinocandin conmpound; (b) m xing the
echi nocandi n conpound and a carbohydrate in a solvent to forma

m xture; (c) heating the mxture to solubilize the echinocandin
conmpound and to solubilize or disperse the carbohydrate; (d) allow ng
the mxture to cool to produce the echinocandi n/ carbohydrate

conp ex; and (e) i solECHMNOICIENDIR/CARBOEANRRITACOMPEENES conpl ex.
In yet anot her enbodi nent of the present invention, a process for
preparing a parenteral fornulation is provided conprising the step
of m xing the echinocandi NETELD N ARE INGVATINTEONIescri bed above. in
an aqueous solvent. In another enbodi nent of the present -invention, a
pharmaceutical fornulation is 30 provided which includes the

echi nocandi nThapiesint dmehtorc reiqiteto phasnaddnddaliihastiveanhinacandin materials, in
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I n anot her enbodi nent, a nmethod is &VOVi ded for treating an

antifungal infection in BALKGRQUNDQY THE INYE conpri ses

contacting the echi nocandi n/ carbohydrate 2 ~~~ - 3 SEP 2003 V\D
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as well "as macro nMeric ances suc
gl yc oge additierp! sutheficosiep- r}éveyﬁh@cgmmsaés vesyefigotivamay to increase stability of

the modified compound, any additional steps in a manufacturing process reduce

25  productivity, increase potent1a1 for waste and increase cost. _

US 4,876,241 discloses the use of a sugar as a stabilizer in biological and
pharmaceutical products; however, the process is directed to the stabilization of the
products during thermal inactivation of viral and bacterial contaminants in solution. The
sugar is removed after the thermal inactivation process. Consequently, this pfocess doesn’t

30  address the long-term stability of the product. '

The stabilization effects of sugars in a thermal process have been shown. For
example, the effects of sugars, pH and calcium on the thermal denaturation of whey
proteins is discussed in Ibrahim et al. Egyptian J. Dairy Sci., 23:177-188 (1995). Like the
previous reference, the stabilizing effects were realized in a liquid form. Neither reference

35  suggests that stability could be enhanced by incorporation of a carbohydrate into the
crystalline form of a compound.
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rates (saccharides) having the general conposition (»C!—IZQ)@ SEP 2003
gﬁabgr%& e deri(vati ves 15 thereof Although the.sinple nononeri ct e
sugar s.. (glWeoe&82837 are descri bed as pol yhydroxy al dehydes q’rCl'k/[?SOOIOSSO’s
e.g., HOCH2-(CHOH)4 CHO for al dohexoses (e.g., glucose) (ﬁr et ur s
H(I]—IZ-(CI—IO—I)B-%’OCI_—IZO—Ifor 2-ketoses (e.qg., f_ructose), the stru ure
are comonly 3ddition toghermal dusabilitainibe dipopeptizle xofpyirais 05 adBEbE

1, s, B 0 T, o
SP Z”t ;Fg%‘%ﬁa‘ﬁ%@a&ﬁ*ﬁﬁf i?/ ‘%ﬁ@ piformulag f@ﬁpﬁaﬁ?ﬂ”ﬁaﬂmgpl@&ﬁogs a:naclll

T OC o oot A ST o tidtiay Oanisigy, ol L0 BoEAR B more,
EC;'fUEOOI%IgéOé mﬁergh%gicg%il%%?ﬁm@ﬁoup, an al kenyl group, an

al kynyl gr oup, Thesefarg ithege tuppeddebeingaoyedd theeil Bsab iy i&rﬁ“ﬁ&tgf%d)l(mgty of
er ot Gt B BB D B e
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| ndeponddhE C9mRRETLAS Wall & ProvicougsmeRs (b furtiipurifSER8 bbhindRRRHD.
-OPBHRa, or -OP2HRa, where R is hydroxy, C,-C6 alkyl, C -C6

' - -ni trophenyl ,
| koxy, phenyl, phenoxy, p-hal gphenyl hal ophenoxy, p-ni
g- ni ﬁgopﬁenoiy, benzyl , benzylﬂﬁvMéRﬁa(BEB&iEdNW'hmmbenzyl oxY, .
p-ni trobenzyl, or p- nitrobenzyloxy; RO is -H :-OH or -0OSO3H, an

i f. 10 Even
har maceuti cal table salts or hydrates thereo 0 Ev
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represe nte ﬂ{jnqcapql,lﬂ,{carbohydrate complex has a more crystalline form

(1.e., more ordered matrix) than the echinocandin compound without the carbohydrate.
‘In another embodiment of the present invention, a method is provided for making
20  the echinocandin/carbohydrate complex described above comprising the steps of (a)
_providing an echinocandin compound; (b) mixing the echinocandin compound and a
carbohydrate in a solvent to form a mixture; (c) heating the mixture to solubilize the
echinocandin compound and to solubilize or dispersevthe carbohydrate; (d) allowing the

mixture to cool to produce the echinocandin/carbohydrate complex; and (e) isolating the
25  echinocandin/carbohydrate complex.

()

In yet another embodiment of the present invention, a process for preparing a
parenteral formulation is provided comprising the step of mixing the _
echinocandin/carbohydrate complex described above in an aqueous solvent.

In another embodiment of the present invention, a pharmaceutical formulation is

30  provided which includes the echinocandin/carbohydrate complex described above and a
pharmaceutically acceptable carrier.

In another embodiment of the present invention, a method is provided for treating a
fungal infection in 2 mammal in need thereof, comprising administering to the mammal the

echinocandin/carbohydrate complex described above.

35 In another embodiment, a method is provided for treating an antifungal infection in

a mammal in need thereof, which comprises contacting the echinocandin/carbohydrate
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"CH,)'CH, "Alkyl" refers to a hydrocarbon radical of the general3 StP 2003
-formula CnH2n+1 containing fromI| to 30 carbon atons unless

ot her wi W@ 403832at ed. The al kane radi cal may be strai ght, PXO/$508/pThEd,
cyclic, or multi-cyclic. The al kane radical may be substituted or

unsubst | I
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( RULE 2®)ananprpirms fous when gontsciod wittcthelbsddy disBiss " Al kenyl " refers to
an acyclic hydrocarbon containing at | east one carbon-carbon double
bond. The al kene radi cal may be stra{g branched, cyclic, or
multi-cyclic. The alkene radical may BEREOHS i t ut ed or

unsupstituted. "Al kynyl" refers to an acycl i ¢ hydrocarbon cont ai ni ng
at | east one“ on,, c 5 tr| n The ., al k radi ca y
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hexyl . W&Fﬁﬁveé‘é‘é’éﬁ’wg OT SPARYIAROS t%e F&Eﬁi’@ﬁé&‘i“ﬁ Iy

envi sions and allows for substitutions on al kyls which are conmon in
the art, such as hydr oxy, hal egen, al koxy, carbonyl, keto, ester,
carbamato, etH) , as weHl as irlglugdin he unsubstituted al kyl noiety.

However, it is e unders oodyby those skilled in the art that
t he substituents sholl d OHe
t he phar nacol ngg har act e t| )

(?19 as to not adversely affect
|nterfere Wi th Pe usEof tdpe medPEament. Suitable substituents for

t he 25 conpound or adversely

20 D and L enantiomers, as well as the alpha and beta ghomers of the compounds are
also included within the definition of carbohydrates. '
"Echinocandin" refers to a compound having the followmg general structurc
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any of the groups defined above include alkyl, alkenyl, alkynyls3 grp 2003
aryl, halo, hydroxy, alkoxy, aryloxy, nercapto, alkylthio, arylthio,
mono- and VP 94$28§T ani no, quaternary ammonium salts, am ng@lr}i%y,%sos
hydr oxyal kyl am no, am noal kyl thi o, carbanyl, carbonyl, carboxy, '

gl ycolyl, glycyl, hydrazino, guanyl, and conbinations thereof. 30

DETAI LED DESCRI PTI ON Attenptis t§' crystallize Echinocandin B froma

sol vent such as net harol \prorided cpystalline product containing the
solvent in sufficignt 4 ¥, hoj ¥ this material 35 degraded as

t he sol vent evaporat®ed. JAppli canlj's have di scovered that when the

crystallization proc ni s perfor in the presence of a

car bohydrate (or sugar), o Crystall i4n6131 conplex is forned between the
echi nocandi n conpouny and the carWohydrate. 5 SUBSTI TUTE SHEET ( RULE
26) 3 SEP 2003 WD 00/5 7 PCT/ U300/ 5508 Al t hough not wi shing to be
~bound by any partictl ar Nf’\eory", N 1$*believed that the carbohydrate
becones incorporated ?HREQ the op paces within the crystalline unit
cell of the echi nosgandin: ﬁz@lt, t he carbohydrate acts |like a
non-vol atil e sol vate. AR, analjog edpl ex was reported by Etter and

co-wor kers usi nghenﬁc ph8sphi ne oxide 5 (J.” Am Chem Soc.,

110: 639- 640 (1988 An advant age of an inclusion conplex is the
extraction of t ar bohydrate (or sugar) fromthe matrix thus

causi ng the reffainiing crystalline structure to collapse to an

anor phous solid. Afforphous solids are generally regarded to be nore
bi oavai l able. As a result, the echinocandi n/ car bohydrate conpl ex may

revert towhereaRoispRAAUS bRJuR) AdalNéé® of W tacted with bodil

fluids of r&ﬁg Oqg:nﬁr&} x"?é.lotgbglug]nggh{ erg?egd(%p? %gsl 0 tigﬁ(%%gi %gal}’ﬁgoupﬁxetemary?’

bi oavai | gbr 15t GHPIHYOR: BEFERE At KesRai Re: Red and\Ralare irdeperiventynhydrbxy or

group i s hyds¢gen; Reis lpyirogeaaethyl st OHGEONIQR R, BSH R P &HREhehiS thvl

car boBy dngligogaRdRrt ge_cﬁfn_agp fuRgid E(}]alde};%m{s[hl S-ngéor y | ésbes u'ppélr"tleeﬁy or

by the (F)sgs rvatl on that the tarbonydrate s FePERARs Wheedt'ds bydroxy,

uponI di s ;in 4 %‘E)"@prtdqc@“@x}’snl&hﬂ pbeqlllloxm,rmhmllnpl:ldﬂy?@tlﬁlophé&xgl’kﬁ‘-nitropherhyl,

conpl exegp-Ait®pheidiE btz 8, ap Saf K i on procedures suc

as those .t Pe (jlxg:rﬁ‘:r gr_'c f rﬁﬁ)ﬁﬁ%@%”?ﬁ; %250%8@& > pyAttrobenzyl, or p-

recrystalli ztget‘% XYihelSstnt neS:Hiendophiaahacentcatlyraberdpyabhicaits ar e

di ssol vedydtatestheteofiat ed t enperature (approximately 40 to 60C, : .

prefepably le 5C) in a sglyvent. The solution is then slowy.

cool ed unti |l ts%eet“qg?“ %%ﬁef‘?‘ﬁtcf"éﬂ ﬁé% itdepictod aboxe ofley shisml formscine a@tia‘n

previ o.usld_}': Jysehibeipresdntdoveption. or an 20 insol ubl e sugar) may be

added to initiEhirtktiiRB"of BB refih AR EnS b Tospoid AL AN above
whfare Ry, Ry, Ry, Ry, Ry, Ry and Ry are hy droxy groups; R,, R, and R,, are methyl groups;
R, 1::: a hydrogen. In the natural product, R is a linoleoyl group. .In a particularly useful

| 15  semi-synthetic compound, R has both a rigid and a flexible component, for exarhple where

R is represented by the following formula

“Alkyl” refers to a hydrocarbon radical of the general formula CnH2n+1 containing
from I to 30 carbon atoms unless otherwise indicated. The alkane radical may be straight,
20  branched, cyclic, or multi-cyclic. The alkane radical may be substituted or unsubstituted.

Similarly, the alkyl portion of an alkoxy group or alkanoate have the same definition as
above.
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- solvent, or mxture of solvents, inert to the ongoing reaction 't'F?afC’EP 2003
sufficiently solubilizes the reactants to afford a nediumw thin
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30
DETAILED DESCRIPTION

Attempts to crystallize Echinocandin B from a solvent such as methanol provided
crystalline product containing the solvent in sufficient purity; however, this material
35 degraded as the solvent evaporatéd. Applicants have discovered that when the
crystallization process is performed in the presence of a carbohydrate (or sugar), a
crystalline complex is formed between the echinocandin compound and the carbohydrate.
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cyclohexanone. Preferred solvents include rnéthanol, ethanol, benzyl alcohol, and mixtures
of benzyl alcohol with methyl ethyl ketone, ethyl acetate, and acetonitrile.

30 Suitable carbohydrates include adonitol, arabinose, arabitol, ascorbic acid, chitin, D-
cellubiosg, 2-deoxy-D-ribose, dulcitol, (S)-(+)-erythrulose, fructose, fucdse, galactose,
glucose, inositol, lactose, lactulose, lyxose, maltitol, maltose, maltotriose, mannitol,
mannose, melezitose, melibiose, microcrystalline cellulose, palatinose, pentaerythritol,
raffinose, rhamnose, ribose, sorbitol, sorbose, starch, sucrose, trehalose, xylitol, xylose and

35  hydrates thereof, Suitable carbohydrates also include the D and L enantiomers, as well as
the alpha and beta anomers of the compounds listed above. Preferred carbohydrates are the
simple sugars (e.g., mono- and di-saccharides). For better understanding, the sugars (or '
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20  compositions not only exhibit improved thermal stability in comparison to the amorphous

compound but have also demonstrated improved dispersement properties in water.
Exampies of carbohydrates in this class for methanol as a solvent include adonitol, L-
arabinose, D-arabitol, L-arabitol, 2-deoxy-D-ribose, (S)-(+)-erythrulose hydrate, d-fructose,
D-(+)-fucose, L-fucose, a-D-glucose, B-D-glucose, L-glucose, D-lyxose, L-lyxose, D-

25 maltose hydrate, D-mannose, L;mannose, melezitose hydrate, palatinose hydrate,
pentaerthritol, L-rhamnose, D-ribose, L-ribulose hydrate, D-sorbitol, sucrose, D-'trehalose',
xylitol artd D-xylose.

Highly soluble carbohydrates are those having extremely high solubility ina -
solution containing methanol and the echinocandin compound (> 20 equivalents) at 40-

30  60°C. These exhibit enhanced order in the isolated complex as determined by XRPD but
do not contain any heterogeneous carbohydrate. The complex also exhibits enhanced
thermal stability in comparison to the amorphous echinocandin product. Examples of
highly soluble carbohydrates include 2-deoxy-D-ribose, (S)-(+)-erythrulose hydrate, L-
fucose, L-rhamnose, D-ribose and L-ribulose hydrate. ‘

35 Co-crystallizing carbohydrates are defined as those carbohydrates having good
solubility in methano! (> 2 equivalents) at 40-60°C. Upon cooling the homogeneous
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Er yt hr ul o XRPD and enhanced stability in comparison to the amorphous echinocandin. Examples
of co-crystallizing carbohydrates in methanol include adonitol, D-arabitol, L-arabitol, D-
raffinose pentahydrate, D-sorbitol, D-trehalose hydrate, xylitol and L-xylose. The co-

5  crystalline compositions not only exhibit improved thermal stability in comparison to the .
amorphous compound but have also demonstrated improved dispersement properties in
water. Thus the co-crystalline complexes have the potential of assisting or improving in
vivo dispersion of the bulk drug. '

Each of the carbohydrates generally fall within more than one class with the
10  exception of some insoluble carbohydrates. For example, adonitol is very soluble in
methanol; however, addition of higher equivalents of adonitol remain soluble in the test
solution but co-crystallize upon cooling. Therefore, adonitol is classified as both a soluble
- and a co-crystallizing carbohydrate in methanol.- '
. For illustrative purposes, the semi-synthetic echinocandin Compound 6(a) (semi-
15  ECB) was recrystallized in the presence of each of the carbohydrates listed in Table 1 to
form the corresponding semi-ECB/carbohydrate complex in methanol. Each of the
complexes were then tested for thermal stability using the following general procedure.

Thermal Stability Stress Test
20 ’
Prior to placing the sample on a two week stress stability test, each sample was re-

assayed for potency and total related substances (TRS) to obtain a true TO point. The
samples (including a control of amorphous ECB) were placed in sealed vials at 50°C for 2
‘weeks and then assayed for potency and TRS at the end of the test. The major degradation

25  impurity was used to track overall stability. Degradation rate was determined as the

- relative ratio of the main degradatibn product, Peak B of the test material vs. the control.

Recovery is termed “Rec.” A decrease in degradation rate implies a greater thermal
stability of the comparative test materials. Table 1 summarizes the results in comparison to
the control sample. . '

30 Potency (Pot) and TRS were determined using a high-pressure, liquid
chromatograph (HPLC) equipped with a 15 cm x 4.6 mm, 3.5 micron particle size,
Zorbax™ XDB-C18 column. The samples were eluted with a 0.85% w/w aqueous
phosphoric acid solution and a 95% aqueous acetonitrile solution using methanol as the
diluent. A gradient elution scheme was used where the ratio of the phosphoric acid solution

35 to the acetonitrile solution was varied from 95:5 to 59:41 to 5:95 to 95:5 over an hour

period. In Table 1, * Values before stress testing** Recorded in weight percent instead of

weight equivalents*** KF = Karl Fischer % water (coulombic). |
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ECB/Sugar Equiv Deg. Pot(%) TRS(%) KF***(%) Rec (%)
Complex Sugar Rate-
Control 0 1.0 92 8% - 3.83% 3.12% NA
85.7 9.03 NA NA
Adonitol 4.0 0.5 92.7 .77 3.40 13.3
g0 03 579 .56 230 75.6
D-Arabinose 3.0 0.5 18,6 . 2.92 2.32 15.0
L-Arabinose 3.0 0.3 88.1 1.44 4,54 11.8
33 04 710 253 249" 824
D-Arabitol 8.0 0.4 85.9 1.64 3.22 68.5
7276 03 20.0 2.85 0.76 729
L-Arabitol 8.0 0.3 88.9 1.57 2.40 79.6
212 04 253 2.88 .00 -~ 7199
"Dcellubiose 0.3 0.8 773 ~3.20 147 749
Poly (N-acetyl D- | 28.0%%" 0.6 68.7 - 4,63 NA 81.1
glucosamine _
-Deoxy-D-ribose 8.0 0.4 91.6 1.34 391 65.7
: 3356 02 68.0 235 — NA 548
Dulcito] I.4 0.5 13.8 3.42 1.49 11.6
Gr ) 80 0.2 976 T.67 2.72 681
Erythrulose :
—30.0 0.7 780 230 T30 A Ki)
D-kructose - 8.0 0.3 85.6 231 3.71 83.4
: 20.0 0.4 841 221 .73 673
300 04 7438 0.67 056 705
D-(+)-Fucose 10 03 91.0 T.46 —3.15 778
6.0 03 61.7 748 ~1.83 677
LC-Fucose T.0 06 933 T-71 .07 35.6
333 01 139 2.20 NA T7.1
D-Galactose T4 0.6 806 328 .53 743
«-D-Glucose | 33 04 373 75 347 66.0
340 04 3438 2.99 T.63 66.1
B-D-Glucose 70 04 864 Tl 333 BT
_ 47 — 0.3 — 6719 2.60 2.17 775
L-Glucose 4.0 0.4 86.8 1.81 4.70 10.8
. 33 04 4977 2.64 0.79 77.6
" Inosttol 1.1 0.6 17.2 349 1.72 11.2
o-D-Lactose T 03 69.4 337 ~1.54 819
Lactulose 2.5 0.6 57.1 3.83 1.75 16.6
D-Eyxose 8.0 0.3 929 1.49 3.21 66.1
16.0 03 808 2.26 2.20 573
- L-Lyxose 104 0.4 86.7 2.56 1.77 76.7
139 03 895 2.15 1.99 762
‘Maltitol 1.5 0.4 63.1 1.87 0.72 82.3
D-Maltose 80 0.3 82.0 144 2.86 56.8
83 0.2 67.3 1.66 I.75 59.5
Maltotriose 2.0 0.2 74.6 .67 2.57 68.2
T3 0.1 497 I.73 2.07 61.9
"Mannitol 1.8 0.3 63.2 3.67 NA /5.5
S

STIBSTITUTE SHEET (RULE 26)



WO 00/ 52037 PCT/ USO0/ 05508 D- M annose4. 00. 59032. 302. 2787. 4 - -
annose4. 07388. 72. 711. 05 Mel ezi t ose53. 6086. 3 o
i cro-cryst¥OP@/sysr4- Cel | ul ose Pal ati nose2. 76
nose85. 11. 774. 31 4. 00. 51.

- 3 SEP 2003
a- D- Mel i bi ose

entaeryt nt Opct/ysoosnss
| T15. 8 L- Rhammose-rT6-4.8860.0 - 08

ose25. 00F YR A2 Ho 25 @&.WW :
w. Sucropel. 00. 56. 8. 94NAG! —¥Fa k St 3PS g NAG O
110.5 -- ST M ennosty ™ 9 040 | 03 88.7 271 T.05 T7.8%
Melezitose 1.0 0.3 18.6 1.75 3.60 86.3%
1.9 0.3 S84 2.45 222 EZRY
o-D-Melibiose 1.3 0.6 05.9 - 2.16 - 0.65 11.9
Micro-crystali me | [14%** 0.9 9.3 3.24 1.09" 80.3
Cellulose '
Palatinose 20 0.2 78.1 1.62 2.76 14
- 8.6 0.3 62.0 2.27 250 13.3
Pentaerythrito! - 4.0 0.5 70.8 - 3.64 "NA 80.8
D-Rattinose 1.0 0.3 85.1 RN 431 12.0
40 0.5 45.6 1.73 3.99 15.8
L-Rhamnose 2.0 04 93.2 1.46 4.88 60.0
- 20.0 0.5 92.4 219 2.34 . 51.8
D-Ribose 13.0 04 89.1 1.09 NA 11.0
25.0 0.5 88.1 1.25 NA 72.6
D-Sorbitol 6.4 0.4 55.0 -3.30 3.59 934
1.2 0.2 57.4 1.48 - NA 873
L-Sorbose 4.5 0.5 59.7 2.10 0.78 80.6
Starch 14%** 0.8 78.8 324 1.63 -11.2
Sucrose 1.0 0.5 86.8 294 NA 69.4
2.1 0.7 575 2.07 "0.59 83.2
D-Trehalose 04 0.3 93.0 1.48 NA §8.4
N 13 03 68.8 1.47 NA 39.0
Kylitol 5.5 0.3 916 1.33 NA - 18.6
1.0 0.3 554 1.29 NA 30.8
D-Xylose 2.6. 0.6 91.1 3.05 5.20 83.6
L-Xylose 3.0 0.3 66.5 - 162 ] 227 64.4
Each of the carbohydrates tested showed an improvement in thermal stability in
comparison to the control where no carbohydrate was added. Even though the insoluble
carbohydrates did not perform as well as the other classes, an improvement over the
5  amorphous form of the ECB was observed none-the-less. The data also shows that the
thermal stability can be optimized by using the appropriate weight equivalents of sugar
added. For example, (S)-(+)-erythrulose provided a more stable complex when only 8.0
weight equivalents are added instead of 30.0 weight equivalents to the methanol
crystallization process. Whereas, 2-deoxy-D-ribose provides a more stable complex when
10  33.6 weight equivalents of the sugar is used instead of 8.0 weight equivalents. For an
echinocandin/fructose complex, preferably the complex contains between about 7 and 14%
w/w fructose, more preferably between about 8.5 and 11% w/w fructose. In general, the
weight percent of carbohydrate in the echinocandin/carbohydrate complex is between 5 and
35% depending upon the carbohydrate used.
15 The carbohydrate crystallization process has been observed to reduce the level of

typical degradation impurities on the order of about 80 to 90%. Fermentation impurities

10
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WO 10/ 52088s(-I3etythhdds, D-netaegbr(e)dudoge rlefiuoed Irgalattose, BeD3Msose,
Overall, | at edsubst ances (.TRS) r.e .re ed out ..
45- 55% rg%?’;x?%en%glﬁf‘%enp%‘f‘ °58T’§?§ﬁ%‘¥??ezé?‘?\q§ﬂ‘°ﬁ?’d’ég’z‘§°f%E’v'fﬂgﬁ%‘%%s%'sf’%bml’
appr oxi mid-tehalas, xylitel, &ffyilese@nd hadratasphereof, rej ecti on than strai ght

met hagol recr @ﬁéph : ; i

car bg ydr at.e Ztgl}:r%}'gies. V\lna%EhJsg{iaﬁ‘l - é%ﬁbg‘t(’ g%tfcfn?gg); ?% g{%rdﬁg dhbgnc(ﬂmmng

i ncl ude CARPBYIFeRrganisRs. cytieblemagirel pradugististng matesialsielaniging to the

L- ar abi t @chindcatl@ayclk péfiide family include Echinocandin B, Echinocandin C, Echinocandin

D, Aculeacin Ay, Mulundocandin, Sporiofungin A, Pneuﬂiocandin Ay WF11899A, and .

Pneumocandin B,. In general, the cyclic peptides may be characterized as a cyclic

20  hexapeptide nucleus with an acylated amino group on one of the amino acids. The amino |
group on the naturally-occurring cyclic peptide is typically acylated with a fatty acid group
forming a side chain off the nucleus. Eﬁcamples of naturally-occurring acyl groups include
linoleoyl (Echinocandin B, C and D), palmitoyl (Aculeacin Ay and WF11899A), stearoyl,
12-methylmyristoyl (Mulundocandin), 10,12-dimethylmyristoyl (Sporiofungin A and

25  Pneumocandin A,) and the like. Sl '

Semi-synthetic derivatives may be prepared by rémoving the fatty acid side chain

from the cyclic peptide nucleus to produce a free amino group (i.e., no pehdant acyl group -
C(O)R). The free amine is then reacylated with a suitable acyl group. For example, the
echinocandin B nucleus has been re-acylated with certain non-naturally occurring side

30  chain moieties to provide a number of antifungal agents. See, i.e., U.S. Patent No.
4,293,489 (Debono). Those skilled in the art will appreciate that the N-acyl side chain
encompasses a variety of side chain moieties known in thié art. Suitable side chain moieties -
include substituted and unsubstituted alkyl groups, alkenyl groups, alkynyl groups, aryl
groups, heteroaryl groups and combinations thereof. VPreferably, the side chain contains

35  both a linearly rigid section and a flexible alkyl section to maximize antifungal potency.
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(S)-(+)-erythrul ose, D-fructose, D (+)-fucose, L-fucose, D gal agt$sé%,P :
a-D-glucose, P-D- glucose, L-glucose, D lyxose, L-lyxose, maltitof, 2003
D mal t osewoed/f2087r i ose, D-mannose, nelezitose, palati nose,
D-raffinose, L-rhamose, D-ribose, D sorbitol, D-trehal ose, CI%SPWﬁS?S
10 L-xyl osg and hydrates thereof. Mdrre preferred are

seni - ECB/ chlﬂB?Fy IXF Ex@BR{sH ok Bepfervteacy] silecluamsiablyde Rigeotips hadhgeieed
from L- ar afolloode, stxcafrédi t ol , L-arabitol, 2-deoxy-D- ribose,
(S)-(+)-erythrulose, D-fructose, D (+)-fucose, L-fucose, D gal actose,
(3-D-glucose, D-lyxose, L-lyxose, D-naltose, naltotriose,

mel ezi t ose, pal atinose, Dra osg\D-sorbitol, D-trehal ose,
xylitol, L-xylose and hydr A 15 The cyclic peptides used
in the present invention may be produced’ by culturing various

m croorgani sns. Suitabl e nat pr od starting materials bel ongi ng
to the echinocandin cyclic I vBi ncl ude Echi nocandin B,
Echi nocandin C, Echinocandin D, Acul eacin Ay, Ml undocandin, ‘
Spori of ungin A, Pneunocandi n Ag = v Pneunocandin Bo. In
general, the cyclic peptide ) @ zed as a cyclic 20
hexapepti de nucleus with an actyl at ed” am no oup on onerof the am no
acids. The amno group on t > -qccurring cyclic peptide is
typically acylated with a fs porm ng a side chain off
t he nucl eus. Exanpl es of nat 0 ng acyl groups include

| i nol eoyl (Echinocandin B, C and D), pal mtoyl (Aculeacin Ay and WFI

1899A) , ~ stvdwrogl B, CddiBehfeyihdapehadrly! eandi 0 A

2. di nég hf/lamgf??g , AR o %hrf Iﬁwﬁ’é‘) H’%’éﬁ%@%ﬁi@?ﬁ%ﬂ&&‘%&f%

li ke. Sem -syht 'e?fzc “der .‘%3??%@‘ ﬁ@!} Hpdr 84(GyC s iy om@-(Bld,) -X-E;

fatty aci dd&éordnaiin2, 3 oodnp isd anic k;iisz,aaeat&@i%?oﬁ&ﬁofﬁp&@%&ﬁ a
he tree

f 1 NG; iD: bhd € is 1 10 - R) .
am o 15 P s ah & is hOBEO XA B COay Prejoaltyl ok ob Gk o, 1 he

n
echi nocan&?’ﬁoﬁi‘mﬂﬂ s has been re-acylated with certain

non-natural | y deaioted al@ve) e c wg&% et royide a nunber of
ant i fy@gak rﬂ%ﬁﬁﬁg' §E§ i.e. ﬁ% X Egisgﬁr%%&g&ﬁ%egf%gjﬁ? ﬁ%@‘ﬂ’ﬁg@ 0).
Those ski [T €d I'not Re APYR ffreogsnisatsias described in the art Fhysubséqrentatvacylation
enconpass &styRicely ¢astipd ofit grizgimatibellynusing £ddzeflakd @me By fraterials and
Sui tabl e pidtedeBeddcABLE RS art! NC! Ude substituted and” unsubstitut éd

al kyl groups, gl kenyl groups, al kynyl groups, aryl groups, o
heteroaryl grotipsc%ample.did: RatentdNe. 3,203,483  desttites elicadehoylatioans peiparation

chai n conbfithesydic ppitide df FritRdd 1 Whéde %, OR SGEE RO, Wﬂd 3 &l ext %'l(e al g
sect :;ﬁ; tg%z('ggn'f‘ée ant j f ungal Eot en%dR‘i%ﬁ‘gBB%f‘? ’EHEE‘P’ %E’Ea’éd{"
3 SEP 2005 Bof52Be ﬁ?@m Odroay REDP-dRatent Mo 4.39%F¢irsersbesfthe
D { ef e { r eddeasylation aud prephratioh B theds it Spaide of Pl Lk RE ¥ AW Dare
structureg; ;
methyl, R, is hydroxy, R, and R, are’hydrogen and R, R, R, R; and R, are each hydroxy.
U.S. Patent No. 3,978,210 describes the preparation of aculeacin. U.S. Patent No.
4,304,716, describes the deacylation and preparation of the cyclic peptide of formula I
20  whereR;is -CH2C(O)NH2; R,, is methyl; R, and R, are hydrogen; Ry, Ry, Ry, R, R, R and
R, are each hydroxy and the acyl group with substituent R is myristoyl. N '
Cyclic peptides where R, and R, are each hydrogen may be prepared by subjecting
the corresponding compound (where R, and R, are each hydroxy; the ornithine alpha-amino
group may be a free amino group or acylated) to a strong acid and a reducing agent at a
temperature of between -5°C and 70°C, in a suitable solvent. Suitable strong acids include
trichloroacetic acid, trifluoroacetic acid or boron trifluoride etherate. A preferred strong
acid is trifluoroacetic acid. Suitable reducing agents include sodium cyanoborohydride or
triethylsilane. A preferred reducing agent is triethylsilane. Suitable solvents include

25
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or where A, B, C and-D are i ndependent |y hydrogen, C,-C12 élci{y?lEP 2063
. C2-C12 alkynyl, C -Cl12 5 al koxy, C,-C,, alkylthio, halo,
-O(CI—B?YOOQISJO@‘CI—Q) q]-0(C1-C12 alkyl) or -O (CH2)q X-E; PEA/UsSeo@sIsor
4, nis 2, 3 or 4 p|500r1 q|52 3 or 4; Xis pyrrolidino,

di
Cyor ol Hyes o SYPSGE elReeB S st e PRAE R B o e Sihue
cyclic [aepﬂtxs gesentds ani anenintizore iahowted/ tob@) mokpamed o yutkGateeambtht a¢duoing

O KnoWGBLSE ARLHATh B IRRE bR, 10 el At lng TSspbRe e dtia

deacyl y carried out enzy u3|ng eacyl ase
enzyme Iy umgmrm%wlequyelam@notﬂ&ﬁ\,@mr@é (%lzégn,d bemilw R hedrexy graaps.

exanple, U S. Ptent 3,293,482 dec bes the deacyl atio d

or apar at i on ASRRR ofB pEs BroHD oy ing YRR B 3eOmBHshed iR ar 1
are net hh)ﬁheh yRST vhays Ryt l@ﬁﬁmp in@tark, For é)&rr&e ﬂ%-’amﬁ@ Erdﬁ tnrllﬁllé ldﬂ:c?b
are eac rox cr.i e deacyl atio
Tha or ot Sitian sapronisly thBnet A nalde. RERGENY BF e rencrst Agefl
Rl , ar e scawnpst suckRas agertiggraoine (efgy, methyRémmep ﬁgedemylen iatyghidally ciBied

R6i R8 and R10 are each hydroxy oU S. Poatent .. 3,978, 210 descri bes
the prepat atwmn@rata@meé%pﬁbowy -20°Cotg 257C- Npiitablg resstion 3¢ veris sclyds polar

t he, deacylatd s%meﬁ&d sQélP&%ﬁJab@Br &he&mf&yﬁml& %%Wendal&ée ;‘s%frwx@cai AY

- wher e R5|s - CH2 ( s net are dr ogen;

R2, R3, lmesgagthe smeah@nplmsl 1&#@%&&%@ H?%R‘B&Va%tm atnﬁéhea@wa@ﬁsatfp with -

ﬁugstl ttsﬁfﬁcxamy&omwm@édgmtffe@md ﬂé‘sxrﬁ&l@édcﬁgﬁ where R2 gnd R7 are each
ydr ogen may repare ecti.ng,.the correspondin

(wher o o' andtieATRiER T iy f5o b SoUEd 5y APt PR AR G SPstyed
nmay be aaftxgliaatidpinghe presarce aly catEg dgent Juitallngowling ageoitsanclude
redygi n W t P in a

sui ? g’bl gil%?%ﬁ?fca%l?% ? nﬁ Wﬁa@%rggﬂélﬁgﬁ@%ég gr??‘or oacetic

aci d, t rexeeelitinddehdsphinig th%\del@ BrpDer?th@?Mbo@ﬂﬁe?tbQ@-lﬂ' pref erred

strong cﬁﬁy&oq&néﬁhé BEEDQR6&1Zofia261ed] -y iyt ﬁi’ﬂyﬁoﬁ&i@lb)ﬁﬂd&ﬁh&gﬁﬁt S

i ncl ude ,sodipum ¢ ﬂ%@f'%ﬁéﬁr triethylsilane. A preferred

r educi nghXgRYgrop °S£p P@t( ) ¢ k¢t abl e sol vents incl ude 12

SUBSTI TIr TF. Shemaf2ly, théhiifio gmup)may be acyat&FRitR A ActiNatdds&2 087 carboxylic

ore #HSO 04&(? ?\9: ﬁs Pﬁ%hﬁﬁ’?l IYg,r}(}fd?orxgi)é}xrzo@‘ﬁﬁ(lil'c: % &%':ed

erably e acl Fesent In an

amou [lt f (OB mgt@t) ﬁerﬁﬁhﬁ:@oﬂﬁ@ﬁol,ﬁkﬁ{d N?gdﬁfxyﬁ&&&ﬁﬁxﬁie@:arb%ﬂﬂat&&ltdfﬁdﬂ@feﬂ@d

agen is esen I an U er no

s 8 bst r at %’%aﬂ’?é mQicties g ‘g%“‘ib?}g%rég IaBQ hﬁﬁ@ﬁ%’% Esteffe q-&f’n nal
R

(R2) andre?ﬁg&myolr #ﬁ)[ ézﬁ??) ra.t”q S(Xo L tem O%%?tﬁ\rehﬂ'cgﬁ bt BEC k) §0‘ft' rotic

group on e un| e acc Ina variety o ys
wel | knosatvént Thereaction Ecgenml&rrpimpletdﬁtea abors 24 tod$ houry when sayied outat a
by

25  temperature between about 15°C to 30°C. Suitable solvents include tetrahydrofuran and

dimethylformamide or mixtures thereof. The amino group is generally present in
equimolér proportions relative to the activated ester or with a slight excess of the amino
group. ' .
The R-COOH precursor acids are prepared by hydrolyzing a nitrile of the formula
30 R-CN or an ester of the formula R-COO(C,-C, alkyl). The nitrile and ester intermediates
may be prepared using procedures known in the art. For example, the nitrile and ester
intermediates where R is an alkoxy aryl moiety may be prepared using Procedure A or
Procedure B. ]
Procedure A One equivalent of an alkyl bromide, iodide, or p-toluénesulfonatc is
35  added to a mixture containing one equivalent of a base, such as potassium z-butoxide or
potassium carbonate (K,CO;), and one equivalent of an hydroxy aryl compound in 200-
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reaction with an appropriately substituted acyl halide, prefer abéycgpﬁ 2333
the presence of an acid scavenger such as a tertiary amne (e.g:
triethyl aMhe)5203the reaction is typically carried out at US00/0550

t enperature between about -20C to 25C. Suitable reaction soFrents 8

i ncl ude po rotl ents, such as di oxane or

di met hyl f o?ﬁ@ml%f@c tvﬁer@{; 50 dhe seagtion BtTedarelbned farrth s thére

sol vent enpbmysithtedin vieub t6 provide aaBgabe GhicRAS s a

are suffighepthiin (f bj 2Ilr:%1 é edﬁg{tgchg{f{}%gt the delserT‘ééS{meaé(}fql) o;mg%'ﬁgtmlxmm

am no- group nay a QEANIIAY&iis Ariedhovep pragpesiamehifate
substi t ut eﬂ\’lgﬁﬁr)bﬁkt;l‘cdanédmﬂ tmpno%klet}wzﬁlaﬁdy@qujm@l&oupl i ng agent.

NN - oo bonyl di PecBE S DRy AR TS LOGRING RAHoh dophisn 6 a mixture
chl oride (EXyipp anrtwéquw:d&m@nwd ¢ equino) wn AII3A ambhuq: @q&ilvr)(ahane

g 5528) ] OPgﬁﬁiggxﬁ}llﬁlmbEmEéY E?xw) iff ﬁ(?}d’y ?6@1 6:“1/;&&‘1? F’R%%{’Qﬂb thet solvent isfsmoved
group nay @%fidfrBH‘%natrﬁS‘% vilich (edissolvedtin ELEY. Bhecresultingy hniixtured8 washed

aci d such mihla 2N NH@Blfwnden &ricll, Svek M Qﬁﬁﬂ@@??{clllj Soncep tézﬁ% ¢ to proyide a product

hydr oxyben I ra ent a
N}/ hyd r%d;y sﬁ@%: |Yl rlls?&lg'@i gw@éﬁ%ﬁ??‘i"&’t !?:E $ &Qﬁ‘%a“e%léﬁ’é‘? Plodf the produrtepntainsd ieetiary
are the 2,amie;th¢ bjirochlphidayadit 1&@1ﬂdﬁ&]§d@:@&b@ﬁ%€%¥&n 8t eRNahol @h BI())/EttOAC

reaction i i UFS a.te ature
0C to 30C ’?‘h’&g’ﬁ gﬁl? g‘%/tf‘g@é}‘d]‘?{?gh“?e éa“’rse ¢ Brispaa {&a!mé‘raéx moigyrpaebe

after aboﬁreEﬂCQBSI%Pm?Gﬁ@e\Qnen carri ed out at-a 25 tenperature
betvveen about IxGcddw §@C de .t tra rof uran -
Soc mdsldaiiatyt il s

QY

and m Xtures t

gener ﬁ %K’évs)e an‘ieﬂyl%@aiﬂhﬂ’ﬁl(grl c3HBpb FERrensiodisle 401026 CvaI) laad an hikyat ed
ester or wquiv ¥is addghto meqmale:fu dffag a@ﬂilﬁ&mcﬁf fodRte, Jﬂﬁﬂ?org%gfffanesu sulfopate

recur sor hydy ol.yzi anltrlteo
B0 R O or BN GRORIRPA Gy 2 el B RPniomeen @)y Tharesulingmicbire is
and est er TeHwxsdfer] g and ﬁhawﬁlbsokycmpamﬂomlm ga@rocte@ekwwa FeRRMR viHRcH R

art. For ahafiBd & 300Vl Bf ELOLAd B Rt THELARALALeS MhST o RIS 4.

usl| ng roc

al koxy, .ary i et repar e
Proc eéL? re AA e‘é&g@aﬁl fg’Fﬁfe‘b"Fn dihemgnig toiproviieithe pirodlictleThe ester intermediates

or p- t ol uenelsat Ranataphenyl bicddsiag bk Prébafidiish rS @l pi ng one
equi val ent of AGie uch as potassiumt-but'ox or  potassium

carbonate (K2 one equi val ent of an hydroxy aryl conmpound in
200 13 SUBSTI TUTE opHEHIN OFbdréni@ 63id retitP 2003 WO 00/ 52037

rpgr{ Hzgg/ 05a[508 BiftPnkn ﬁlfm ﬁ@é@%aﬁéﬂtéﬁs (R D e érc?u?vz{lgxﬁ% IacégldniI §°l(Jlr) gr;l S
‘ 1de n After 15 minutes, tmsopropyl borate (2 equiv.) is added. After 10 minutes
the reaction mixture is warmed to room temperature and quenched by the addition of water
(H,0), followed by the addition of IN HCL. The resulting layers are separated and the

organic layer is concentrated in vacuo to provide a solid which is collected by filtration and
washed with hexane.

>

30 2. Formation of terphenyl ester
Tctrakis(triphenylphosphine)palladium (0.03 equiv.) is added to a mixture
containing an aryl boronic acid (1 equiv.), K,CO;, (1.5 equiv.) and methyl 4-iodobenzoate
(1 equiv.) (or trichlorophenyl ester of iodobenzoate) in N,-purged toluene. The reaction
mixture is refluxed for 7h and then decanted to remove the K,CO, and dried in vacuo to
35  provide aresidue. This residue is triturated in CH;CN and filtered to provide the product.
The aryl nitriles and esters described above rhay be converted to the corresponding
carboxylic acids by hydrolysis using Procedure E or Procedure F.
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.concentrated in vacuo to provi de a residue which is dissolved in g SEP 2003
- Et20'2N NaOH mixture. The resulting |ayers are separated and the

or gani c weyes2mis dried over magnesium sul fate (MSH), fpetesRbssyRd
dried to provide the al koxy aryl product. 5 Procedure B , '
Di et hyl azodi carboxylate (1 equiv.) is added dropwise to a m xture -

cont ai ni ng anProyefiucedy Am gyl pitmip ésididsql tedeuatiano] (EtOH) dodl anadxcesdsof 50%
equiv.) IQMFI stu'nBH W}e@lﬂgé@f& . Watglqg 'aﬁdéd {orlgg%cg(%) H%xt%{'%\ﬁ_ﬁ' ﬁ séﬁ& er

17h, the solvent IS renoved 1 n vacuo provi

di ssol verresinitates dhlwdrlégqllqcted@yrﬁlmn% adée%@sm@axawém Iﬁplzmxm}nd
E?LELL?”‘“ B B e S e e““m““%?‘f"‘*pe‘*ﬁt aly Qi Heicoihe
or, Pf t%8 Wﬁaaeép EARERAT #mf‘ya@ﬁ* of ﬁ% 'E’)‘b?ﬂ lseieddYsal ¢
is for rre@lmatidn siidydriedl ihvaa@. f r om a net hanol (I\/EO—I)/ Et OAc m xture. The
nitrile and ter, i nmedi at ere R al k | . aryl i et

be prepar edeﬁgﬁ%-&dﬁ avfﬁc%s @%8@&\5?&5%?& 13{%;{]%/5 CTéBM%é% g

(2 equi wedyltipgbdlatainisrefluxhd foriShend Ghdybacidified byithe gddition of excess HCL.

tripheny %’E@?Pﬁd@?tc{tge }eggﬂdéﬂ %ﬁv)ture%m Q431 g&kﬂiﬁyﬁ agx%?{/afegﬁﬁt\éte; N

al kyne ( equi v one equi va an a rom de,
i odil@e, earbaxylit peidiveadleriad by @lltmmata@ drigddms@no( 600/ 0. | nol of ar yI

][ ggca ?Et ;ndu ?ﬁge;ca%&xwg 8didd Jt}lzl} be dbifver@d w{; Enﬂe\r}ggg%ﬁ%'{r?gr 25 3.5 &,%mbwg

whi ch i sCStEIP USIpg Bw%!re@eel?he aavvaﬁfg%t%rﬁ @re them uggd tp éﬁzélate the émmq ‘t“FlfPé

i ﬁ wag heddvm t Prosedubé GICA ﬁﬁm{w& b@ﬂamﬁx%haihrarytba@btﬁdyhb@m (1 equivi)er gg-and

t hen rie e t. e, £S5 1 ht

°h o Sl e Rt ol <BEBSEE call) B G BSERE Bl g S .

1. B&r mafhofiltafe ib ooxm&nwatattoopro'edcamdwmch lis dibsalived ib. Ex,@.fulieveal, emt s)
dd |

At or ] otief pEiiEned H*&%?s%ﬂ& bzt ;f’%égz&s%‘tﬁy%m??f etk dlidipg

m nut es, and griediia ¥@quog il m@ﬁw Iy, the carbpplic agd mrheta@nﬁétﬁébwenwn to

quenc hedth@)bohb@oﬁdiﬂghyd}axiﬁen%thﬁolc £3t8Q)sin pﬂobélﬂﬁé’l—by the addition of

concent rat od FRevEE 5430 S R TLeRiPdnd dugedRthar Nheomaie

fil t20at i substituted hydsdxgbenzbtriazéle (ha equis() Were Feactedtin dire piesénee phia slyght

ot ur DR S GPUERL AR AELEAND T o4 S f PaaF ol &32%“?% e
equi v.) Eeaetierevesompletedbpmisturgives ditutedyyith tglumranslrW@h%w Ry|The

ester of ox;g@d@gfaﬂ?daM)dxm&d%mea@h th@humeed @thyl &h&t(mmls)s
refl uxed hen dldﬁ@nte to r ﬁ %\4 dr| din
vacuo tof%ﬁaf W‘&éh%mP@EF efﬁﬂmtemr ‘?’"§ ¢4 M %%bﬁ

and Z5 | tewed. t o provide the product. The aryl nitriles and esters
desct b abOxf EE, ARRUFRAE 14 105 S GREPEIR: 538 B i
pharmaceutically acceptable salt or hydrate in the preparation of the carbohydrate complex.
The carbohydrate complex with the echinocandin compound is prepared as described
earlier. “Pharmaceutically acceptable salt” refers to non-toxic acid addition salts derived
30 from inorganic and organic acids. Suitable salt derivatives include halides, thiocyanates, '
sulfates, bisulfates, sulfites, bisulfites, arylsulfonates, alkylsulfates, phosphonates,
monohydrogen-phosphates, dihydrogenphosphates, metaphosphates, pyrophosphonates,
alkanoates, cycloalkylalkanoates, arylalkonates, adipates, alginates, aspartates, benzoates,
fumarates, glucoheptanoates, glycerophosphates, lactates, malcétcs, nicotinates, oxalates,
35 palmitates, pectinates, picrates, pivalates, succinates, tartarates, citrates, camphorates,

camphorsulfonates, digluconates, trifluoroacetates, and the like.
15
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14 SUBSTI TUTE SHERT (RITf,1 761 - 3 S E P 2003 WD 00152037 - 3 SEP 2003
PCT/ US00/ 05508 Procedure E An aryl nitrile is dissolved in ethanol

(Et OH) . andamreazzess of 50% NaOH sol ution and refluxed for . \Water

is added to the reaction mxture until a solid preci pitate%. 195508
solid is coll ecxg‘ﬁg.%i filtrati o‘g, .added to a di oxane/ 6N HCI m xture

and the resul t7 g H ORI TIERYQRSPreRAred phmixig: thet debinoemdtri/@rbdhy drate

E u bts L ant :j&aﬂboh}plwtmﬁl atwfactdne (pﬁeﬁﬁaﬂbjlaf(yﬁi%;aé@fgnﬁ?@lr%t&gng% $n & (%Mgéngl Jgh Z¢ed
y the a . ol | ecte iltration and diied in
vacuo. Pr chégﬁ?té&'{:m% 98@@@%@%&“@&%%"56 R Habilizipg agent.@ndiona
MeCOH, and 'PREY pgesitl Bphygniseragdnsraliysseleetddibeest SothofreabghitddeR safe (GRAS)

aci di f ped tbpe bih@irAsieieli Wat er .is_.added to the |
reaction r:I XLure. untgl:e]Ei %}Fbsng%r?l {(%)gilr%bag%/ T £°m- %feeiqu‘?"ﬂsa‘fré@n'w

10 car boxyIPEUSSPRYCRS suel p dais apg othdrinoattoxinsalnehtsithae el solbRCH ehisTHIE in
car boxyl i ovael dxitably agteiRRYRE di

2,4,5- %/ri l%E’I,C {Sctgile ¥ % r h@?rrllgg%% g@?&?&%ﬁéﬁgﬁ?ﬁ%&gﬂvgl’881?’8@@'@%
are then eg t o'ga%%‘%cgf E@Qﬂi 5 ADE mix@ires tmrenfe dupeefd@rodl solvetitds evater.

contai ning an @ Wpichfieeneydricd fagrndlatibn SHHides the &h@?ﬁ&%ﬁ%@%&{@%ﬁ{plex’

| equhV. ' i n.CH2C12 is stirre
1£ it 2?2\5. b 513{5fg%‘|‘%eE EP%“?‘?@S’ Ié‘vlf‘iceg%‘ﬁ%‘é‘h‘f‘% ét‘fl&Ft%)', piblkirmagent and/at aestabilizitg
i s di ssol #&enti Aheeddition of a ariedie-foming hreficpania I@.ﬁgj %ptﬁgggghy pgcj,,;sﬁmﬁoa of
an

crystal | i o1 frpelagel @&mu-mﬁirﬁﬁ%tﬁ%aghg% i rsgg(vfyrq* tléuetglsfe) dxﬂ%&%&é@{gh gtgbig@u.to.

dried in yacuo. él.tﬁrnatlve y

by conver STORCETIE @%Wﬂ%smlmdmymnnmﬂnamb 8né€6t Bbre B fTRANg
Pr ocedur e agentPrSmneelex Lnple A6 suitd ' i equi.v. ) and.a
slighy ex%%di[?f N- es I#%t e 20blse(gﬁg???ﬁité@ﬁ“ﬁ@éﬁ%%ﬁ?&éﬁ%’ﬁ?ﬁ?@“@l. 2
equi v.? Wer e regat@ng)r‘ T3H8s mayheniound in Y-S ppignt applisatismsserifl me. 601522,623.
suc ht as triet hﬁb&ﬂdﬁld:&rﬁl\ﬂqé@&ﬂe&d&nﬁﬁ)ﬁidr{a ngay%%&ﬁﬂglg,f cdM¥fain X‘@:g&ntzﬂ@
reaction c : Was uted with toluene an

washed wi “??t'z%. i fing bl 3 Sl e el ot oteatiration fn ¥ oangadortabout
filtered Uship aboBtAQe (gt-frpl.).anorepréfhEBI) at afconcdntiatish i thi &glg& 18m about
mat eri al . 1%e ab&alg% anttablizi " ' B d then -dried i

25 vaglo. C%Q?el ae Fi oca.ntai n cdé déglﬁjtn m@g@%@g%y@ﬁ@mc%@ &P that
or in hes 0 b‘;ri?d:& 1caland ?/’Ldi' tlistahility of tesasting ingrediert imthefyratnddtioni n
t he prepabuitdbimstailizing agenth divjeegiotys19 (g e t

conpl ex WedrBoHyafi&Chi ) (2 %lyejﬁgn&%(p‘&gég [le?eté%p ols and

cearlier. " Phar)JrEr!ac eutic §$ gl;cqg%(" @g@ﬁ% 9@5%?& r]q% asé 'ggd %W’twmmam d
e s oo i
bi s ulp%?at eﬁ] S El ]{;l;t;?gﬁ bi guﬂfo:l’t egr()sga’:}gﬁi?ésgglﬁugdég’, la%fpm@lﬂbfng{@ggns
phos fonat &% {ATBRR RIeireapHabibizingdighnts agbn bllosit gethylene glycols
met aphos parek prspylay gipbsis phonat es, '
Both solution and freeze-dried formulations may also optionally contain a buffer.
The buffer is present at a concentration in the range from about 0.03% to about 5%
(wgt./vol.), more preferably at a concentration in the range from about 0.1% to about 1%.
"Buffer" refers to a pharmaceutically acceptable excipient that maintains the pH of the
solution within a particular range specific to the buffering system. A suitable pH range is
from pH 3.0 to 7.0. The preferred range is from 4.0 to 5.5, more preferably 4.0 to 5.0.
Suitable buffers include acetates, citrates, phosphates, tartrates, lactates, succinates, amino
acids and the like. Preferred buffers for the solution formulation include acetate, citrate,

35  ftartrates, phosphate salts and combinations thereof. In the freeze dried formulation, the
preferred buffer is tartaric acid. '

30
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‘al kanoat es, cycl oal kyl al kanoat es, aryl al konates, adi pates, al g+3aEEB, 2003
-aspartates, benzoates, fumarates, gl ucoheptanoates,

gl ycer opMo9phzBes, | actates, nal eates, nicotinates, oxal atEsyse8lssos

pal mtates, pectl nat es, picrates, pival at es sucm nates, tartarates,

citrates r.at o} hor suI fo | uconat es
trifluor oace?gf’g“ ‘°“3$‘E“'f‘ﬁ‘3r%%°mi%’a@$‘ T 0GEe ‘@'F?@EE‘SQ%‘?"'( r)
3 SEP 200hith(y @ente@sreraily ptﬂs&ﬁ/a%ﬁﬁﬂ:et\tratym mathe smpeifrommabbotr el abbti0100

R R e
The f or FefeEtt 8 ph Gagiy #Cceap 1:&1?@@6 £ golytfiorpcdmgh
st abid i zbbdadenicit %gel{.@ar arﬁ&ﬂirg‘ aeguaa%riﬁ inj@9a \t@g&;ﬁuﬁgsnﬂ eNRGH! ¥

sel ected based on recogni zed as sa Sls

adni ni st é%er%%%%ﬁt“é 55? glyegin | %Fé%ﬁamarmwef Psfh sodiygp ghlogdg.sadigmyy e
non-t oxi eulfﬂe,weﬂmm Sﬁxltlerm@: %ﬂ%tonvme{gcﬂt@%&ﬁd&%anﬁﬁ& b&abit6l, lactose,
sol vents t% %ﬁ'{}% t():oe or S wat er. Sui tabl e agueous

sol vent s 5PHE °8f, bﬁéﬁ%’f's fe(S’ yI ene gl ycol, polyethyl ene

glycol s (e.g. WiREGIGae- dﬁEdi&ﬁefqnmﬂmonarr(hymp‘nbnxlb&oh{afrfzehilkmg agent. The
prefggre I ation °
el foies Sppdbe b isprohihy bRl &HEGEHoR ik B st Bk 2% o
(pr ef er agbgutd O @@tVeolf)omq’erbﬂhet aamn)cemaatbulmx thaganggémm abaitt 3% @
stabi | i Zihpgut @ﬂefﬁulkfﬁﬁ%géﬁ’td rdfeQRo @ hanmceali&aﬁ aeéegla B e3bipl e%?fté{‘édda%lk

only optlmies her onstlfuilon atron 1n

an aqueol? ch resgltp Ay §°’B?ﬂqé3§l§%ﬂp‘§tfa% iiwxg tputaplgbulking
freeze-d lagads melude mﬁn&ltoﬂ'lg(ycir&t Idload Isﬁ&oﬁa)treﬁﬂbls@ dédtiay, hﬁﬁdw&&féﬂly@ S@rchl

t t abl t ut |
and 1 oe Lo M B Prese i RBE R DY bl PRSPt rales Tesfosse
found i nagd Sombiaatéens thenebf.cat i on seri aI no. 60/122,623. Both
sol ution and %@?&?ﬂlﬁﬁﬁ(ﬁg rﬁﬁ ot n; Xo%khgxﬂﬂixk%lmtﬂﬁ%l m&

stabilizing ,agent. A stab agent S gener

resent
concent r QF‘PQS’H“‘F?\ Forexample the Rk bstanasosge eglti 39‘3@%!@9@
“mor e pr ekofmplixyisalissalvednis aBitdlé ivnt id e préseac Jfra%mfaé@&utand bpt%riaﬂﬁ

abou 6% St abi |4 ent efers.to a pharmceutica
exci ot ent’ t

0 anieng R R0 kAE ABEES netets, SRR RN A Sty abtnes e ihiee
active i isghtidn exsterile ﬁﬂﬂasedfamdmnéfanabb'rfreezsmrbdbd prosida lttiel deziredfoagelatisn.
i ncl ude 1ol 0
car bohydﬁitoelg(1 @%c(czﬁ dgymggt?%?é‘&ﬂn‘?i‘sﬁ ﬁ%(g)%lelp ?r uctﬁggnelg}n?4 tg?)ea@é}q}@ 1%
manni t ol Weigiipaovolume of splytion, Afsyiablemethadder &sezpms@;sb&ﬁ@&eémml 23
sal ts. Praefmerze@rﬁhgmdﬂc | ChndPeatitie fiAIPhhfiRf%at DBshge FofM3!2al AN

i ncl t t | act d
o2, RRRRLShes FEL R8P e BRI PBgonl TVt 0%e, e eond g
agents are t hdn pedesals frb¢ze;drivdl fymiliyti@seoglayco belking ager ﬁﬂ@nbxeﬁeeze-dned
ol ycol . Babaphbh it 5536 GollyPsbeh! T Bl 2ish, o BhBtions are

optional 'y contaln
~ typically-diluted or reconstltutcd (if freeze-dried) and further diluted if necessary, prior to

administration. An example of reconstitution instructions for the freeze-dried product are
30  to add ten ml of water for injection (WFI) to the vial and gently agitate to dissolve. Typical
reconstitution times are less than one minute. The resulting solution is then further diluted

in an infusion solution such as dextrose 5% in water (D5W), prior to administration.
The active ingredient is typically formulated into pharmaceutical dosage forms to
provide an easily controllable dosage of the drug and to give the patient an elegant and
35  easily handleable product. Formulations may comprise from 0.1% to 99.9% by weight of
active ingredient, more generally from about 10% to about 30% by weight.

17

SUBSTITUTE SHEET (RULE 26)



The buffer is present at a concentration in the range from abow 3 SEP 2n03
0.03%to about 5% (wgt./vol.), nore preferably at a concentration in
the rang@@PUr¥bout 0.1 %to about 1 % 30 "Buffer" refeperimofpssos
pharmaceutically acceptabl e excipient that maintains the pH of the

solution within a ticular range specjfic to the buffering system
A suitabl e pH ?gﬁﬁgﬂ?emf r‘(‘ﬂ‘ﬁ‘{%? K30 sage” Tefers;ip phrsieally disanefe unis that

from 4.0 rontain% preduteminef quatityyof 4ctivet inglednt caBelilhel k@;{n‘%ﬁ@@z{ desired -

i nclude a itr , ates. tartrates, |lactates,, . .
succi nates, ¢ mﬁﬁ%e&%%i g‘éﬁgrﬁl E@Q‘{]‘ls gﬁ"ﬁf%feé’rofr@ qu%‘}tgraﬁ%f“ {sHwpically

sol.uti on PEVisddR therformef adablelcrapsule, pilli pavatee packBt, tapital @bfposition,
phosphsit e tifo i ; : -freeze dried
s§ppobiforf\WafeR %Eaﬁ\g&% 81?% é&l%?ﬂé)%?fes ok th Juﬁﬁ:doac Copfainesscefc

formul at i 0, the preferre s tartaric acl “TUTE
SHn T My ligmABYely.aamivders mgy bs@dnpusteraddn theJfoanes @By Soligtidasrosol which
formul at i enayeyniafddi @@Rptdy¥d.contain one or nore tonicity agents. The

tonicity agent.s.gene I resent at a concentration in the range

from about | tE%‘%l_B‘gSGEC &ba]?f Xq?gﬁ‘ﬁ‘cfedrﬁ?%vw Sepengingupon thephysieale from

aEOUt 9t d}@mnsna:ﬂofr_tgf pfhﬁedt,‘ihnﬁe@gﬁytcﬁ"?ﬁm%gtmg§)qﬁ1§toh{|g, ?._ld the means used to

phar eu exci pi e a es. a sQlution

corrp?ta(l? bl éd’gmﬁé%ﬁéféﬁﬁrggd ﬂ%‘g?ﬁcﬁfct ;?S%S"é r?t%v%ﬂ@t‘ﬁ%‘tsi“é%ﬁ%a‘(rqeybﬂ theiipdgment of

in inj ect Hislaiendingphysidiams. Suitable toni ci ty agents include

gl ycerin, | act 9gigabld @t i . ] | oride, saodi ym

sul fate, sorhi ‘t ol .and thrg’ Iquﬁgséltf’&r e$ gr‘?egg%ec%lgﬁ%&ﬁfgniaﬁnge

manni t ol , PEEFBISSHER 23 Ry drates swaesrvatar slubleandior swetiableatdlpnars,

t her eof . MydropliilieezigdésprRBic thieridlg ealatial &i&%ﬂ&h%&@&?&h%&&”ﬁi na
a a

bul ki The. 10 bu] ki ng. agent .is present i'n a fornu Fon "t

concelﬁr Z?aﬁg%ul?rnca%eé’ ‘SQ‘WB o eXEipieRputed voidk depend unomthe owanswnd purpdse for

mor e pr ef whishithe antivaingoedentis Wbrgoappliad.t The formfatibh MagRetindYad Retting
e

0 .0 i " , :
St b oo SR B 85 DR AR Bl el e,
wel | - for R& 2859 Ty eringeaganty and corsbinatdrisehdredki ng  agent's i ncl ude

manni tol , gl yCApBarmaRehimEeo ft @Q%l, -hydroxyet.hyl
star cztb %uikbfo{pﬁmaé]d %el at i?&é%g?%ar}iged l}ﬁ%ﬁe@%lggga?%g I"Eﬁfg&c’ds' :
manni‘tol , > SUct g8ty 8 g opical (5 g RimegEPT SBIYF I aral.nisctire ansbifthalathen.
f or nul at | Brspar6oulirareptrema neathod sisewilDASRAY uptrathe Gy SS6H ittdcABy BaAg

m Xi ng  p{pc&dly es. - For exanple, the bulk drug substance (e.g.,

echi nocandi n/ car bohydrate conplex) is dissolved in-a suitable

sol vent in t heEghinosardin-tyye companidsdtaza bearshoontto erhibityndifunghleandr nor e

bul ki ng ageph@sitibuédveiySsuck 5@%}5 brzindl l?&# ; LADkelt nes.
The . §s ul ﬁtﬁ%ﬁﬁ sol @%‘F{gn is sterile g)il, t e%‘%ngﬁ%{ngércélp% gﬁgﬁmﬂ%‘?ﬂg
freee- dr Y BYasPRy 6+ Ge4ilicamadsihasapsilgsinCakiuse, C. Blakwaia, €. Tropicalis, or
f r eeze- dr@li hgitanibw), Torloptsupp. (i.8., FeORBAkY. AHEBSAMNs o AT earus):
greater than la%?na‘-"ﬁ;i%ght ge&. vol une)_g{rysol ﬁtﬁn. AssggP’tg’%[’e ‘et aotlusf)’or
?r ooz dribk 8 Sina spp. H:b yCrRsugiyn); &typtococeus spp. (i.e., C. Neoformans),
lastomyces spp. (i.e., B. Dermatitidis); Fusarium spp-; Trichophyton spp.,
Pseudallescheria boydii, Coccidioides immits, Sporothrix schenckii, etc. :

30 Compounds of this type also inhibit the growth of certain organisms primarily
responsible for opportunistic infections in immunosuppressed individuals, such as growth
inhibition of Pneumocystis carinii (the causative organism of pneumocystis pneumonia
(PCP) in AIDS and other immunocompromised patients. Other protozoans that are
inhibited by echinocandin-type compounds include Plasmodium spp., Leishmania spp.,
Trypanosoma spp., Cryptosporidium spp., Isospora spp., Cyclospora spp., Trichomnas spp.,
Microsporidiosis spp., etc.

35
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at. Freeze Drying Principles and Practice, in Pharmaceuti cal~ Bog&gell3
- Forms, 2nd Ed., 25 Marcel Dekker, Inc. NY, pp. 163-233 (1993). In
gener.al , Wr@862637dri ed fornul ati ons contain a bul ki ng agenpcrusbornsses
freeze-dried forrml ations contal n one or nore tonicity agents. In
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i's then faustdid HerdiH! B6r edathpd) faffaU 8RR @Mdaaﬁlbgg)g(% %rge gt?lus'

t téférhﬁ
in vvater)/(b ?\ig ‘%I’IOI’ to adm nIStratIOHYS@ ?lve I nNgre

typi cal | frey |%PW§H&PH‘&‘6§U’F‘PX§F“Hb@fféé’)/fcﬁnmtm&)the provi de an
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fr om0, 10055 BY G0, bR g o hdes RO Itioth erAPPaIFD SR pal
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pr edet er nmﬁféél arasefingd @fena@np&se thm@hdﬂilmf paaisnmlaad dahgabaqiivisyl big ¢hen
desired  4digh ap el dofngRiuh@Cind M Thirdtf birifRficland afidhRb A RERicar al |y
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ands 85 s SEImA USRS Fa¥ VEY aRpniiis e Bty A metisanommey b agiveﬁ ina
gel atin, sngledaidptosemrdn mudtiple doaadunhgthenda; Théegitherpaay lastfran about 2-3

carrier, Iyg Wmﬂ'ﬁ .ﬁ&ﬁél&'o? Wnghs e tﬁluﬂ cﬁﬁg ﬁ%q (g(ﬁgﬂxskﬁrgd %%ie & élvided ‘

pur pose fo e actlve 1l ngredi ent |

f or nul at i 49$85) FaYtansadesagy lawd bﬁb’(qen gouty@hmg/kg|te Wf vlieef bageweight of
enul si fi edfactisisORPOIIND MRS daibf 8SRE ¥AL deXaly BURRLERARIS0.1 rﬂﬂé W9
agenty " m@E'2hd Indt P rErabl) Defineen about 25 gk to 40 rhg/ke
The following examples are provided to illustrate but not limit the invention. All
references cited herein are hereby incorporated herein by reference. -

EXAMPLES
30

The echinocandin compound used to exemplify the formulations of the present
invention was prepared as described in the following preparations. Specifically, the
following sequence describes the preparation of a carbohydrate (fructose) complex with an

_echinocandin compound 6(a) having the following structure:
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A pharnmaceutical conposition nmay be adm nistered using a variet‘y3c>°fEP 2503
met hods- 20 - Suitable nmethods include topical (e.g., ointnents or
sprays), OY@PY5383] ection and inhalation. The particul ar t rRE98dhoss0s
nmet hod used wi ||l depend upon the type of infection being addressed.
Echi nocandi n-type conpounds have been shown to exhibit antifungal and
antiparasitic activity such as growth |nH2b|t9bn of various

i nfectious fungi including 25 Candwda pp Alblcans
Parapsilosis, C Krusei, C d THTropix ,ﬂi« C

Lusitani aw); Torul opus spp. (i.e TZ d abr at ay” Asperglllus spp.
(i.e., A Fumgatus); Histoplasm (i.e.,Y=Re Capsul atum;

Crypt ococcus spp. (i.e., C hbofggnan Bl ag nyces spp. (i.e., B
Dermatitidis); Fusariumspp.; Trichopiyton spp. udal | escheri a
boydi i, Coccidioides immts, Spor TNX schenckd1,\ etc. 30 Conpounds
of this type also inhibit the grwth o cerf TR organisms primarily

_'s

(o]

x

i ndividuals, such as growth i nhllbl t| op—T0 ystis carinii (the
- causative or gani sm of pneunpcysti s 3paéunoni ol N Al DS and ot her
i mmunoconproni sed patients. O per/pr ot"Q;oan% that are inhibited by
echi nocandi n-type conpounds i e Pl asnodi um spp., Lei shmania spp.,
35 Trypanosonma spp., Cryptosp g um spp. , Isospora spp., Cycl ospora
spp., Trichomas spp., Mcr'@sporidiosis spp., etc. 18 SUBSTI TUTE
SHEET (RULE 26) - 3 SEP 2003 WD 00/ 5203¢(afCT/ US00/ 05508 Consequently,
the formul ations of the present invention are useful in conbating

ei ther system c fungal infections or fungal skin infections.
Accordingly, the echingcandirf /

fornul ati ons and procesSés™us :
manuf acture of a nedi canent fo dpeut ive ppI ications 5

descri bed herein. For exanple, fungal activity (preferably, Candida

al bi cans or Asgéwill be usderﬂmhg'ahosr ﬁcdiaduntl}@amﬂxapﬂaédslﬂdm&gaeweyﬁ%
nay besi nillftiaeide BYarhIB bt b Vindr Boni 8 ARCARI DL CAT bohgd@g | &%

of the pr t] i nvention with a or parasi

" Cont act i ﬁg“gﬁ AeFIEaY Be syhithssized “flﬂglélﬁlblﬁ prasedwiepar pmcedlmsodusugbadrm
mitual  t an@amcg/s mfed&aﬂaﬁnamgbeefﬁchh@ ' M4 AR dhe FoIRAVIAS rkShalions
fungus. T l'Tmtations
plrjoggss El 3%%1 %%°#égﬁ%f#g}h 5‘? a%/sn@'?%‘ﬁ"ﬂi?ﬁ’%hmmﬂéﬁéeagéa@@f i ned

to enconpa% TYVHSG |nh| b|t|on of parasitic and fungal activity by the

actiomgof the W {,{;}ﬁl r inherent antiparasitic.and

anti fungal proert| es A rret for treat| ng a fungal infection which
conpri ses adm HS £ thare atrylok phar maceuti cal

formul ati on of Arh@dﬂﬁ@ GO (468 Bhio‘l’}\visoadﬁeﬁ'ﬁ% iR - Boniig
' hydroxybiphenyl (300g, 1.2mol), 1-iodopentane (234ml, 1.79mol) and 2-butanone (600ml).
The reaction mixture was refluxed for 44h until TLC (85:15 hexanes/EtOAc) showed

15  complete consumption of the bromo alcohol. The mixture was cooled to about 30°C,
diluted with CH,C,, (600ml) and then filtered. The filtrate was washed twice with H,0 and
twice with a saturated aqueous NaCl solution, dried over anhydrous Na,SO,, filtered and
then dried at reduced pressure to provide a solid. This solid was isolated by filtration,
washed repeatedly with a total of 2L of ice-cold heptane to remove all traces of iodopentane

20  and then dried overnight under high vacuum. Yield: 340g (88%) of a white powder.

Alternative Preparation of 4-bromo-4 -pentyloxybiphenyl 1(a):

4-Bromo-4’-hydroxybiphenyl (12.5g, 50.2mmol) was added to a solution of NaOH
(2.28g, 97% pure, 55.2mmol) in deionized H,0 (150ml), followed by the addition of
1-iodopentane (11.9g, 60.2mmol) and tetrabutylammonium bromide (0.82g, 2.51mmol).

20
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| 3 P20
15 treatnment is also provided. A preferred nethod |ncI udes treat

-Candi da al bi cans or Aspergillus fumgatis infection. gﬁssos
amount WYY to an ampunt of active conmpound whi ch |s capabl e of
inhibiting fungal activity.' The dose admi nistered will vary

de Pendi THe ﬂﬂﬁ%t&hasfsaﬁte@ BS9GE foh8. maltumurt:eﬁmdhwmﬁ ihgo soflutidne Then, as the

in ection, .the a ene al t (0] nce

of the FESHOR Bmf%g ‘gﬁlﬁ‘? iprogggh cgap Imﬁr}?a tIc%ulsﬂia}t’re %éﬁergggg ?ﬂga{l)ﬁen

li kewi seodiey ammmyn fitered th pngvtdo atstwgevhnabms yastmﬁewuﬁbdelemwaimyntdéhe
iven in | t bne

9 BeLor Lﬁ%{“ﬁﬁa& WA e %8 tﬂéuzaxg mg;g 16R}:Fa 98505 G AB0tdevEdy:

The reg ast from about s to about 2-3 weeks or

| onger . 1é4tlélé96%i ofdal RY0.5o3E Bhaiﬁﬂcélei;@AI’c)adHvaﬂl n@lOe93o(|t IH,J=66Hz); 1.41
doses) contains a dosage IeveI bet ween about 0.01 g}dto 100 ngy/ kg

of body (MgUHRL. T (m, 2H)FROT Ue2H pFp6.6hiE); (RS (e 2D 733 (hy b)s”&NMIb 8
gener al I Yy, / Kk r T ol
e e Ry R
provi ded 59®3i IMS(FABAY: emmB20nIR(CHGE)t 2068, 29363?&7|40h608&ﬂ|518,r1él8éﬂé4ﬂ§é§1
cited heyein.are~hgr [ Rorat r n BAYPE6P B0
The echléfbaé%hgtf nC 8 %g%nﬁcge?t% %S(Ia—brrglﬂ’yr%ed %dr%{rlrlgl ?tafgﬁs of t&ﬁe
pregent 25.28enti on was prepared as descri bed in the foll ow ng

preparations. papf6lib) 684-BYrontd\eidis) kfa £peg: descri bes the

preparation rrpex Wth an
echi nocandi n WMO&)&hlﬂl&Hbﬁ@OhﬂEuﬂ@ _@meg 884 mot)ind-butydmethylether

T UsoGMBRBIT. Yipefovie ddr B Ay i i Pt dion

the foll mwvmgl) smipwise underdd,, Shilk |mmnmanng/%xeemampl @xramatmahewmen e}9°
sem1 Sy” e@ Fhéfe 1&8{3&%1% TRALAES: 3158 bbtiveds- BPtdnd imahlca%mt& in

eSl zed using si m ar procedures or procedures described
i n pr efl@g}ﬁ%msw-@td‘eﬁdolaﬁéﬂx i This solutibe wap eoodled cat780@ antkiletedayith 199ed of n
the follow ng preparations are available fromAl drich Chem cals
(M | waukathydidius blifsitish tastlesisin dexhitrprecipitatet Heonwp seld ((08°€d splationiof

Pr epar at ons Pr ﬁ-j()) % 14% n’ﬁ ?ﬁmﬁé ﬂ{rglg"ﬁdﬁ ?ﬁ@rﬂl?“@ér%ﬁﬂ%é‘rﬂ-‘/@ added gfropwwe

Anhydrou m xture o
hydr oxy bowelrﬁ)hl wiiBOBjntaming e eaction ipmepraaREhetyeennfs. and 7651 hang
2-b %@no%uﬁzﬁg %@ﬂon mixture was stirred for 1.5h at -78°C, then allowed to warm to -50°C over

1h at which time the cooling bath was removed and the mixture was stirred overnight (16-
21h) which resulted in a white precipitate. The mixture was shaken vigorously with 2M
HCI (1000m!) for 5 minutes aﬁd then the resulting layers were separated and the organic
layer was dried at reduced pressure to provide a residue. This residue was diluted with

25  MTBE (100ml), followed by heptane (800ml) to provide a white powder which isolated by
suction ﬁltratlon and washed 3 times with heptane (300ml). Yield: 88g (98%). R, 0.45
(95:5 CH,_CUMeOH) 'HNMR: §0.92 (m, 3H); 1.41 (m, 4H); 1. 80 (m, 2H); 4.00 (m, 2H);
6.99 (m, 2H); 7.45-7.63 (m, 3H); 7.67 (m, 2H); 8.24 (d, 1H, J=8.3Hz). BCNMR: 14.01;
22.26; 28.03; 28.77; 39.61; 39.89; 40.17; 40.45; 67.82; 114.77; 125.32; 127.83; 132. 93,

30 134.84; 141.88; 158.71. MS(FD*): m/z 284. IR(CHCL,): 2959, 2952, 2874, 1606, 1526,

1500 cm,,.
Preparation of Compound 3(a):
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The reaction mxture was refluxed for 44h until TLC (85:15 -3 SEP 2003
hexanes/ Et OAc) showed 15 conpl ete consunption of the brono al cohol.
The nixt uW@8E3%¢ool ed to about 30C, diluted with CH2C. (pEPwRI0RERE
then filtered. The filtrate was washed twice with H2O and twice wth
a saturated aqueous NaC solution, dried over anhydrous Na2SO4,
filtered and then dried at reduced pressuP@to provide a solid. This

solid was isolated by filtration, washed repeatedly with a total of
2L of ice-cold Aephuios of tolneren(t@4mi) ariir;ﬁcpﬁ:opﬁohﬂ)jﬂ&ed@gﬁﬂ}@d 3@1&9\,\%/
then dri edappghdWatint O46E scﬂ{xﬁg'n ¥oa}%9560§e§h€<isgf&134gf?9§ gmg?nﬁ%gsmz, % tagd

powder. Al'ternative Preparation of 4- P
4- Br ono- 4'S %y BeERe e alsedegassed 0Thewbienepespanoidaiition (F7rHY Wb hARd to

f NaOg (2a g ?fH i0dabe ¥ RHe)(14 2] H 150n} ),
fol | owed( b ﬁﬁhgeﬁggi %B’fﬁ b i- 053)“%-2@?3%3@593 g@‘"?ﬂ’ﬂﬂrﬁ %@z}ﬂaﬂ&
t et rabutyl%ﬁ#ﬂﬂf’ OBloBe Y A deeastgd 2M savnens Na,COLsoBUBS (2Kl B8.6HERT). The
ST e 2tyOph 13 50 it gL hE. SOl LS. war f A S i Heur o
as the r elgfc Ton 8%‘@88@‘5?% Hépggaﬁlﬁﬂg& Hc5taLR (0-24teg 4 mmeolpansici pi t at e.
\me hm xt urtephenyiphospliye (C&4d, 82rand])tand mhd;n! degtegﬁe@zh&rp]gig,%g%dﬁ?@ﬁ&go%,d

|1 C Srﬁ%l} er..unti . e .. (0] e | rat e

was nég,?r al angqcta%’g{néﬁ(frg ﬁggﬂlélﬁgiigg%?rrﬁhde% A -y5tlows guxtusg. dihis mixture
15. 41g (969 Bpleddo 23FC cesalting dn Shehfoxmatian & hepipithte WHNMHRVasSole i Ky -
o s (m ap o St el (i tdlhert ozl %) NppEkiods Figgif geionied
68.12; 1 14"%‘?{;( ?L%Bl.) %ﬂfl %;%MWQQF £42mb 3nd #en dred f@4L6hiB9 veRum oven at
159. 03. FABYLi ;. o . 2060, 2936, 2874, 1608, 1518,
1485, 14?@%‘%‘ ' ?eld'%n%@@s/")f %‘%@f@ﬁ“@%ﬁgﬁ %%g%éz Hd, 1=6808z)p3:42
Eﬁr*,B 2850; ‘“’@ﬂf@‘z;"l (18/RHD3.98. (s3I 4.0Br (1, 2}1$=255482ﬁz); Brog %,gﬁ,h—fi’é‘.tsﬂfig; 755

-boroni c - m | . (0) - m Xtur (6]
Conpound f’q (’J;g§g, ,,o.’%‘i‘??éi‘?” ?ﬁi[’?‘L%@?#eﬁ%}%@ﬁ-ﬁe#&% BEYZ ¢ 1) IR(5B%):
slowy ad 9381 €91 - 1Analysisifor g0 0 Caled2 G B0HEK HNZHOSKduatl @)79.91; H.
0.37nmol) @&%Ppw se under N21 whil e nmaintaining the internal

t enper at ure bet een -.19 8d 15 -18C. The resultant m xture was
stirred for 3.%&%@%&5_&&%&6' 4(@5C which resulted in Iight

yel | ow-green solution. This solution was cooled to -78C and dil uted
with 100m of amoydrpus THE Whieh resulted in a white precipitate.
Then, a cold (-78£ v ¢ ad,sQpropyl borate (145ml, 0.62nD1)
in MBE (200nl), undér ni tTogen was added dropwi se over 1.5h while
mai ntai ning the reaction tenperature between -78 and -74C. The 20
resul tant reaction mxture was stirred for4(§). 5h at -78C, then all owed
to warmto -50C over

A mixture of Compound 3(a) (80g, 0.21mol), 5SM KOH (160ml) and
cetyltrimethylammonium bromide (4.8g, 0.013mol) in xylene (800m1I) was refluxed for 3h

and then cooled to 10°C and filtered to provide a white solid. This solid was washed 3
25 times with H,0 (500ml each) to remove the catalyst and most of the base. The resultant
material was treated with DME (500 ml). The pH of the solution was adjusted to pH by the
addition of 6M HCI (100ml). The resultant mixture was refluxed for 30 minutes while
periodically checking the pH to assure that it remained acidic, then cooled and filtered. The
resulting solid was washed successively with MTBE (400ml) and water (4x400ml) until the
30  washings were neutral to litmus. Yield: 76 8 (98% yield). '"HNMR & 0.89 (t, 3H, J=

6.82Hz), 1.38 (m, 4H), 1.73 (m, 2H), 3.96 (t, 2H, J= 6.3Hz), 6.95 (d, 2H, J=8.56Hz), 7.57
(d, 2H, J=8.54Hz), 7.64-7.74 (m, 6H), 8.00 (d, 2H, J=8.21Hz), 8.09 (s, 1H). MS(FD*) m/z
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| h at which tine the cooling bath was renpved and the mixture Wa3 SEP 2003
“stirred overnight (16- 21h) which resulted in a white precipitate.
The mi xtWPPUREE7shaken vigorously with 2M HCO (1000m ) fBETAISHIS6RSes
and then the resulting | ayers were separated and the organic |ayer

was dri.eds d
i uted vty BERRERPIE30M1, 207, IBERELFD Al an K CahOn R o e H
a white pé\%@omﬁwg%m,aﬁe@ by suction filtration and washed 3

times wth hepp r&maﬁhoshesdeﬂof@&gp&@ﬁ%(ey ‘Rf 0.45 (95:5
CH2C12/ MeCH) 4T(m 4H): 1.80 (m 2H); 4.00
(m 2H): 6.994 ’0" H: 7.67 (m 2H); 8.24 (d, 1H

1045 57 a2 11A #}d gy @%m@%f%%ﬁé%si%é‘%% GPe s

TSR "“*{’ﬁ‘szL’ Sechont) o adao dueet o1 Sps TUTe Sy
Cm . reparatli on o
(RULE 26) n@ﬂéﬁ%ﬂ@mﬂww/ﬂ %%é%%@ﬁl meéqul&ayb¢hlonde

vacuum t e e aee B R Raaasr L bl ﬁ’vé“&? bi}’epﬂaw?ﬁbmm’%?rﬁ%g

A 2M | ok

sol uti gg %ﬂfémgopgh %8%%8 ggcnqlgxt ur%% c-#enfms/tlg} Qf:’?g'g%g‘ﬁ“?%a e{1-2L).
(14. 12y, TBe eombingd arghrﬁzz)cvpmms avefd cancenfrateds @, 18dunel presfuot kcopuedldb)a salid.

d d h

o0, e 04 b OBl 190 BhaSIBI 1 c El 0
pressure 6¢llecked byrssictiondidtrasionapnd washadirepsatedly with|adetaled |- LIOf hepianesand then -
(0.24g, | dhw&n@nﬂuﬁddrpﬁ@mhﬁbﬂwbm He). 84ad: 349%7?8%) Rk s fen

degassed 2 nore tinmes. The reaction 10 m xture was refl uxed
under N hexans$CHg€ ). t'HdﬁMiRn &3.58 Gh3Hy 460 HHlXI=r.eQHZPHhT.60 (d,AH, /e 8.28

t t | whi ch
s o1 eSS B, Ths G IERI D) Blost PR ILRaBEE " ©
(123rrfL) 2:1 ngﬂei oni zed vvat er (123rrfL) and 2:1

MIBE/ Et CAc (421 hiair dff@&nﬁ&h@d a QSOglﬁh g\g@ﬁb‘%ﬂ?&&%mﬁ%&e in

Y-8 Sorey P47 A G410, i DNP TR s s Goppie iy KLY B, 180D,
J= 6. 48 HuhdertN,9 Thedesitdnt dﬂ;&ur’é&lﬂ! Btirred fol 4h(atl reoirtemperature 2bid) a1l the @6id
1723 20 . SRpimety vy By s ke, %f%@i‘ﬂﬁ%‘%@ thea s
79.91: H. comsuged, an aliquot of the reaction mixture (~3 pipes drops) gave a clear homogeneous
solution when diluted with 3ml of 1:1 CH,Cl,/THF. The reaction mixture was then diluted
with toluene (500ml), washed with water (500ml). The organic layer (containing solid
product) was diluted with water (500ml) and filtered using MTBE for transferring. The
25  solid was rinsed with MTBE (2 x 400ml) and dried under vacuum to provide green-white
flakes of material. NOTE: This material could be dissolved in THF aﬁdlﬁltercd to remove
any rerﬁaining metal contamination. Yield: 61g (92%). R,0.68 (1:1 CH,Cl,/hexanes). 'H
NMR: & 0.93 (t, 3H, J=7.0Hz), 1.42 (m, 4H), 1.81 (m, 2H), 4.00 (t, 2H, J%6.53Hz), 6.99 (d,
2H, J=8.6Hz), 7.42-7.59 (m, SH), 7.71 (dd, 4H, J=13.91Hz, 8.40Hz), 7.86 (d, 2H, |
30 J=8.30Hz), 8.11 (d, 1H, J=8.31Hz), 8.35 (d, 2H, J=8.33Hz). "C NMR: & 14.03, 22.44,
28.18,28.94, 40.10, 40.37,68.11, 108.45, 110.11, 114.95, 118.71, 120.48, 123.04, 124.94,
124.99, 127.00, 127.23, 127.51, 127.73, 128.06, 128.82, 128.86, 131.35, 132.30, 137.15,
141.43, 143.54, 147. 85 159.15,162.73. MS(FD*): m/z477. IR(CHCI,): 2960, 2936,

2874, 1783, 1606 cm'. Analysis for Cy0H;N;Oy: Caled: C, 75.45; H, 5.70; N, 8.80;
35  Found: C,75.69; H, 5.58 N, 8.92.
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-3 SEP 2043

Preparation of Conpound 4(a): 20 | | 4(a) A mixture of Conpound Lal

(80g, 0.2 03/ 0;}\/| KOH (160m ) and cetyltrinmethyl ammoni um brom de

(4.8g, 0.0 m)fz) In xylene (800nmL) was refluxed for 3h and®aImesno/0ssgs
cooled to 10C and filtered to provide a white solid. This solid was
washed 3-25 ti n@gepdirbfio AR EHMHPu Lenmove the catal yst and

nost of the bas € Te S treated with DVE (500

nm). The pH of ﬁﬁé"“é"cﬁim’%f Wasdsed Hiroughoyt the psesedyret Aagnixade of Compoﬁn@@

Hal (100le11 g7 Bdmmedydntiahs mliﬂled:sl@f@o\“zﬁﬁ)uh@ % ﬁﬂerwls%ggmggw §§o/V)$1
| Cl

Cool od and e 8p2d & ke p e Rg LS énugvaa”%éi‘memmmb (until

Wi tth Nlrr%tE Sﬂﬂumgﬁomtm cc(mmpgm gofuhahyenhd tiddstaAm ld@eﬁénawf e mpixture
neutra o 0

6.82Hz), 1. ??‘Léhg&% 1 ﬁé}g 1/’%‘?19""' dy‘égbg}a(t? Wa%%?mﬁm“’éeg ef “’fsiugsd p@ssure
oH, J=8.56RE35° 109170‘/1%8 pastt thae@uBhibestired, Ms?aas‘rtév\(aspoﬁldal,m@m 3

2H, J=8. 2| “Jﬂzah S

26) - 3 SE?IZOOr:e% Iﬁgé%ﬁ? BA;BIEETW?%?ES)S%]? ?gé'gg%ﬁ@gﬁ %%2}%")‘

2937, 287288 ap mHP Vide 478 of crode prioRl. This owteria) wagc@zhecHoa
6.71; Hbun;lowdkr vdth 25ﬁ1,0rtl‘dr arfdl péétle, SheR&d fr 53Ring{es %I Ox%)ét(% n?l?r g?r? Hﬂgred

4(a): T a col m Xt

hydr oxybe n§?§"{r'r|ﬁat§r§ ﬁ b{%éﬁ}%&@f’g ndred frvacye B-UBTOEHZ@I wellow

(1.5L), wasolisl oXieh: a?d@@S%(nhydprHﬂ Iehzabiithe =17 B2amd) while

“maintaining at f Iowedb the additio .

net hanesul 190 yl Rgg@gﬁ{(ﬂg i{ﬂ%ﬁ%@o m%)g ‘l‘mf’%e"sﬁﬁ aH’tcdﬁcFﬁsr?gﬂéF cyclic

t enper at ur Bugfus@l 4 cquivpe ¢ sasction jstsubgtantiadly cotriplete ds iticaléd by HPCC,
By

d westhed 2
:aLl 8 a Cg ngfltﬁfde&iﬁdt&lﬁl)(l Of &tk SR )R b&de rﬁéﬁ?‘%ﬁe 1o gr;'/ggogé:{f@)gatgrrecg m}xture

d
pressure t9 %?8\#%‘%?%"’%’6@68‘0 Céiﬁiitél(eég B:: gremh@bmtb 8t%l adermd/Watanmixture) is
CH2 tC 2 ( ?.Oﬂiﬂe)i tathe resaptharsasgehbipn. Alfer stiyisg Ihis2 Mﬁ?ﬁts %lof il 9% ?Hercd
sucti.on fi re
hept ane ang&&%g 8?)?%‘\{@3@%?5%& ﬁ‘g‘%h %ﬁ?‘a%gv {}Li‘ﬁ‘g e ‘B‘kﬁl‘ﬁ nigped twice with
Yi el d: 245%1@pgioge/maten(Kml). 1The filtratedn ponreiiRiia 2 beaker oN¥BRonZe Bwatr $m0m1
3H),” 2046 While };éﬂtlg%wﬂm@qwamxﬂm %éélgﬁzéi%dgﬁal%e {;ﬁm 1%()5%'#:) prgcxggatﬁz cl"hxs

H J= 8.56Hz Z (l
B. FornmatidH ‘Bf‘atﬁeﬁseﬁ légf@éPYAu%o;atfumm rigseehwit H,Q (¢ 304mlY andttmln)drmddn

the mat er i edcudesobiethpaiaone Yitld: 6.81g (97% pure by HPLC).
' The product was further purified using preparatory HPLC chromatography R(0.29
(80:20 CHCl_-,/MeOH) MS(FAB*): m/z for Cs,,HuN,O?, Calcd: 1140.5141; Found:
25  1140.5103. IR(KBr): 3365, 2934, 1632, 1518 cm™.

Preparation of Fructose complex with Compound 6(a):

A jacketed reactor was charged with 1 equivalent of Compouhd 6(a), 8 equivalents
of fructose and a sufficient quantity of methanol to make 58 mg/ml of Compound 6(a). The
mixture was heated to 50-55°C until the dissolution was complete. The solution was cooled

30  t045°C. After seeding at 45°C, the seeded solution was cooled to 25°C at a cooling rate of
-2 degrees/hour. The mixture was further cooled to 0°C over 2 hours (cooling rate = -12.5
degrees/hour) and then stirred at 0°C for 12 hours. The product was isolated by vacuum
filtration, washgd with cold methanol containing 1% fructose on a weight/weight basis, and
then dried 24 hours in a 30°C vacuum oven.

35 Assays were performed on a gradient HPLC system equipped witha 15 cm x 4.6
mm, 3.5 micron particle size Zorbax™ SB-C18 or XDB-C18 analytical column.

24

SUBSTITUTE SHEET (RULE 26)



part A (36g, 0.17nol) in DMF (650m) was treated dropw se with Et3N
(25nl, 0.18mol), under N,. The resultant mxture was stirred 3 §EPAPIS3
at roomtenperature until all the acid 20 was consuned, as determ ned
by TLC (95:5 CH2C12/ MeOH). When all the acid was consuned, an

aliquot of the reaction mxture (-3 pipes d S ave a C

honmbgeneous sol ution when diluted with 3rrTLi{8$l %“g éﬁ&pgusiiﬂ@m
reaction mxture was then diluted wth toluene (500m ), washed with
water (500m ). The organic layer (containing solid product) was
diluted with water (500mL) and filtered using MIBE for transferring.

The 25 solid was rinsed with MIBE (¥eclagont) and dried under vacuum
to provide green-white flakes of material. NOTE: This material could

be di ssoj ved ) c-.'ﬂ'iFo

cont am niaiti onAﬁlYl %Mda}ﬁoﬁ tet‘%{gt%ﬁg%go(rﬁ@ %Yé_rg%%ﬂ% nes§ﬂratﬁ|and
NVR S Oamo@hinocar@lh colnﬁolﬁlﬁlzypresentbﬁ tyrthe fdowidg Sfucure: 2H), 4. 00 (t,
2H, J=6.53Hz), 6.99 (d, 2H, J=8.6Hz), 7.42-7.59 (m 5H), 7.71 (dd,
4H, J=13.91Hz, 8.40Hz), 7.86 (d, 2H, 3(, J—& 30Hz), 8.11 (d, IH J=
8.31Hz), 8.35 (d, 2H, J=8.33Hz). "CoNVR Sf14.03, 22.44, 28.18,
28.94, 40.10, 40.37, 68.11, 108. %5, 19’TI\114 95, 118.71, 120. 48,
123.04, 124.94, 124.99, 127. 00s] 2/ 127.51 & 3, 128. 06 128. 82,
128. 86, 131.35, 132.30, 137.15, \141/ 43, 143. 54, 147. 85, 159. 15, 162. 73.
MS(FD+): miz 477. | R(CHCL3): 2968;-2936, 283,:‘1783, 1606 cm .

Anal ysis for C30H27N303: Cal CdHoC é45; HN 5.70s N, 8.80; 35

Found: C, 75.69; H, 5.58; N, 8. 3 SUBSTI SHEET (RULE 26) J
SEP 2U03 WO 00/ 52037 PCT/ US00/ Q Prepa on\gf Anti- ngal
Conmpound 6(a): Deionized water was_used throyghout the procedure. A
m xture of Conpound 5(a) (1 Ig, “Z3Nmol,) an he nucl eus of Conpound
6(a) (where R is hydrogen - 92%%pur e/ by C, _119.25 g, 22.2mmol) in
anhydrous DVF (275nl) was stirred;—Hnder N2 Tor A% (until 5 HPLC
showed conpl ete consunpti on 4 he cy¥clic peptide starting material).
h a bed of celite and the filtrate

The m xture was filtered t
was concentrated under redyeed/pressure at 35C to provide a paste

that could be stirred. This pagte was poured into MIBE (500m ) which
resulted in the precipitation of a fine powder which was col | ected by
vacuum filtration and dried to provide 27g of crude material. This
mat er i alwhée&incr ushed to a 10 powder with a nortar and pestle,
slurried for 5 minutes in toluene (200m ), suction filtered (slow
filtered), ribisca alfot grouppen alkemthgyoupnen alkenyl graupdan aryl axoup, heeroaryl

provi deﬁ?«%@&&?ﬁmbx}%&n@thﬂ&{d 23 g (95% pure by HPLC, retention

tinme. ernat Ively, the conversion nay be carried out
using an excagsRafR;l Rg Royaild Ry are independently hydroxy or hydrogen;
R4 is hydrogen, methyl or ~-CH,C(O)NH,;
Rs and Ry; are independently methyl or hydrogen;
Rg is -OH, -OSO;H, -OPOsH;, -OPO;HR?, or -OPO,HR?, where R? is hydroxy, C;-
Cs alkyl, C;-Cs alkoxy, phenyl, phenoxy, p-halophenyl, p-halophenoxy, p-nitrophenyl, p-

nitrophenoxy, benzyl, benzyloxy, p-halobenzyl, p-halobenzyloxy, p-nitrobenzyl, or p-
nitrobenzyloxy;
Ry is -H, -OH, or -OSO;H; and

pharmaceutically acceptable salts or hydrates thereof.
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nucleus (1.1 equiv.). Wen the reaction is substantially conple8eSERB<003
i ndi cated by HPLC, 15 the crude material (I Og of a powder) is added
portion-wise to a vigorously stirred mxture of 9:1 acetopne/ water
(60m ). Celite (2.5 g, pre-washed with a 9:%68%8‘?“6‘?{’&’9\%&% R AITANE

is added to the resultant suspension. After stirring for 2 mnutes,

the m xtare ihefdonigt&:e6f Clatth QWaler@n bed of celite (prewashed with 9:1
acet one/ wat erﬁ%and the cake is rinsed twice with 9:1 acetone/water

(I Om). The R4 Rs and Rii @e palrmethylnt o a beaker of dei oni zed wat er

(200m) 20 I ntI wlrll e m X sulted in the
formation o:‘Mﬁ %‘F‘ con tlT)ghy ?%e@loﬁth?' Wrth%éi ﬁ@?ﬂde%loﬁiﬁ &Gt i on
filtratilydroxyt nsed wnth H20 (4 x 25m), and then dried in vacuo at

roomtenperature. Yield: 6.81 g (97% pure by HPLC). The product was
further puri fRsdg-@5i (BrfﬂfsaplatQﬁszmﬁL@hmqﬂbnam@ybphy R 0.29

e o T L R T

Pr epar atdimethgfnyrisusilage g&@ﬁg)h@mgfuhelge@mwﬂm@( a) A | acket ed
reactor was charged with 1 equival ent of Conpound 6(a), 8 equivalents

of fructose and a sufficient quantlty of nmethanol to make 58 ngy/m of
Compound 6(a). The m xtur, ted to 50-55C until the

di ssol uti on was conpl ete. s i‘on was cooled 30 to 45C. After
seeding at 45C, the seeded solution was cooled to 25C at a cooling
rate of -2 degrees/ hour. @ nixt @ s further cooled to OC over 2
hours (cooling rate = -12.%—=/degrees/fiour) and then stirred at 0C for
12 hours. The product was isolated by vacuum filtration, washed with
col d nethanol containing |#{ruffose on 2 vriggt/meight basi s, and
then dried 24 hours in a 62; ) says\yere perforned on
a gradient HPLC systenleqU|pped mnth al5cmx 4.6 mm 3.5 micron
particle size ZorbaxTM SB-£1R X eh8 anal ytical colum. 24

SUBSTI TUTE SHEET ( RULE REpl acenent pages 27 August
2003 W& claim 1. An echi nocandi n/carbohydrate crystalline conpl ex
conprising a carbohydrate and an echinocandi n conpound represented

by the fol | owheg Atletcfaﬂabaraﬁldeﬁeﬂaeﬁm hﬂiroge% C?cg{hlﬂlk&f -CY élldﬁlea@l-

alkenylg?roup, an al k group, an ar eroary gro

conbi nafiodlkoxsh&ndos ¢ thmmalo,m -O@th[oéﬁﬂzﬂpd)-é@e&ﬂdﬂe{i)mdent |y
hydr oxy -Gf(cﬁéﬁfﬁ%,‘?n is2,3 or4,

nis2,3or4;pisOor1;qis2,3 or4;

X is pyrrolidino, piperidino or piperazino;

E is hydrogen, C;-Cy; alkyl, C3-Cj; cycloalkyl, benzyl or C3-Cy; cycloalkylmethyl.

3. The complex of claim 2 wherein
R; and R; are each hydroxy;
Ry is hydroxy; and
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R4 is hydrogen, nmethyl or -CH2C(O NH2; R5 and RI 1 are |ndepend§r\grl£yz%3
met hyl or hydrogen; R8 is -OH, -0SQ3H, -OP03H2, -OP(BHRa, or a3
-OP2HRa, where Ra is hydroxy, C - C6 al kyl

X henyl,,
phenoxy, p-hal ophenyl, p-hal ophenoxy, p- nm&‘*ﬁ?&?ﬂﬁﬁpﬁge%??%‘%éﬁg%,
benzyl, benzyl oxy, p- halobenzyl p- hal obenzyl oxy, p- nltrobeszI or

- t I ceu
o R B o e S S Ao
pages 27 tiwgoap c&&ﬁl;’ﬁn’gl of Icﬂkﬁnt@l) ARdbe0se,f ardBifdl, Msdorbid QLR &utﬁ%-c@ﬁutﬁ&éé R

1 are each nethyl; and R7 are |ndependently hydrogen or hydroxy?

RL, R3, KeoghH m%f’fl@@&c{ﬁ) WMOS@R@W@S& Gre0se, @RRGIERS ghwose, inositol,

oo ooy BB PR i A ARG B0

havi ng t helijisermicractystailing &allulose, palatinbsd; BerfaerPhrifol afhiddsétBamnose,
i ndependent | h%dr ogqc}ag Cl-Cl12 al kyl, C2-Cl2_ a yI Cl- Cl12 al koxy
Fbgse porbitol,

Cl-Cl12 a IBOSClaLce. USFLsFs rﬁe[hd%@#zilwl Wk@e(a@i hysirates thepeof. or
-0-(CH2)q X-E; mis 2, 3 or 4; nis2,30r4;pisOorl;gis2,30r4; Xis

pyrrolidisno, TheesifieRQffhy ShdPSH AR -3 Fht ﬁ% &gﬁ‘cpxyd%e %@m@ﬂe& om

C3-Cl12 cycl oal kyl, benzyl "or C3-Cl2 cyclo e conple
of cl ai nile by einsistimg OQh@r&bin@c,d)embhtohﬁdmmql R&eow-hy'dj’oseg)(S) and R—

CH2) 4CH, .26, -3 P20 | acene a 003 4 The
(C:)(()rrpl L gitiiglos 5 TEERP08. 1 LD Hoas e e Bgalrelose byépaqse: B-D-glucose,
sel ect edf410¢Bse th)EHsQ ‘{P-I)Q@Qé 'n?ilﬁt@g ]?ngaﬁg&Th{a%mogé, qﬁhﬁﬂﬁ@se, ﬁ%ﬁgﬁés&l ’
ascorbic acid, chitin, D'cellubi osé

palatmose D-rafﬁnose L-rhamnose, D-ribose, D-sorbitol, D-trehalose, xylitol, L-xylose

and hydrates thereof.

6. The complex of Claim 5 wherein said carbohydrate is selected from the group
consisting of L-arabinose, D-arabitol, L-arabitol, 2-deoxy-D-ribose, (S)-(+)-erythrulose, D-
fructose, D-(+)-fucose, L-fucose, D-galactose, B-D-glucose, D-lyxose, L-lyxose, D-
maltose, maltotriose, meléiitose, palatinose, D-raffinose, D-sorbitol, D-trehalose, xylitol,

L-xylose and hydrates thereof.

7. A process of preparing an Echinocandin/carbohydrate crystalline complex by the
steps of:

(a) providing an echinocandin compound represented by the following structure
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deoxy-D-ribose, dulcitol, (S)-(+)-erythrulose, fructose, fucose3 gcp 2003
gal act ose, glucose, inositol, lactose, lactulose, |yxose, nmalti toéf,

mal tose, maltotriose, mannitol, nmannose, mb&zitose, mel i bi ose,
mcrocrystalline cellul ose, palatinose, penta@t3rtRFRLRgEeS 2AugHEDH03
rhammose, ribose, sorbitol, sorbose, starch, sucrose, trehal ose,
xylitol, xylose and hydrates thereof. % Thg conplex of any one of
clains 1-3 wherein said carbohydrate, i siselfected from the group

consi sting of L-arabinose, D arab&t ol Nﬁr\gbi t¢l, 2-deoxy-D-ribose,

(S)-(+)- erythrul ose, D fruct 8 (+) - f ucasd— =f ucose,
D gal act ose, a-D-glucose, (3-D se, L-glucose, D-Iyxose,

potri ose, nnose, nel ezitose,
—Pri bose, Dmorbitol,:

L-lyxose, maltitol, D-maltose, mal )
pal ati nose, D-raffinose, L-rhalfQose

D-trehal ose, xylitol, L-xylose jard hydrates reof. 6. The conpl ex
of Caimb5 wherein said carbohydratenis cted,fromthe group
consi sting of L-arabinose, D arabki , L-araRitol, 2-deoxy-D-ribose,

(S)-(+)-erythrul ose, D fructose, D\ _+k fuchdse) L-fucose,
D-gal actose, f -D-glucose, D-|y%p L- 1 yfXose 1D nultose,
mal totri ose, nelezitose, palatifose% D-radffinose¥ D-sorbitol,

D-trehal ose, xylitol, L-x A and fydrates thereof. 7. A process of
pr €pari ng an Echi nocandi n/ clar bghydrate crystalline conplex by the
steps of (a) providing anrechifnocandi n conpound represented by the
follow ng structure 27 3 SEP #8003 Repl acenent pages 27 August 2003
R8 RO wherein Ris an al kyl group, an al kenyl group, an al kynyl
group, @@%@&yl group, heteroaryl group, or conbinations thereof, R,
R2, R3, , R7, an d Rio are independently hydroxy or hydrogen, R4

i s hydrogen, nmethyl or -CH2ZC(O NH2, R5 and RI1 are independently

met hyl or hyRlisag 1B€upSan H, - H2, -OPGBHRa, or

- CPO2HRa, wher %k}: ?80 h p(’sj?%%é,eny&%"%a‘é?@%ﬁ 8EqUPEBN alyk gsoyp, heterayty]
phenox oW ALfUpbiasfians therend) ophenoxy, p-ni trophenyl, p- nitrophenoxy,
benzyl, benzyl oxy, p-hal obenzyl, p-hal obenzyl oxy, p-nitrobenzyl, or

p- nitrobenpyl RXR. IS, - -OH, .or -OSG3H, and pharnmaceutically
accept abl e gﬂ té 8’rl&gﬁ;§a’ra§’€§g‘° ftepdependengly hydroxy or hydrogen,

R4 is hydrogen, methyl or -CH,C(O)NH,,
Rs and Ry are independently methyl or hydrogen,

Rg is -OH, -OSO;H, -OPO;H,, -OPO3HR?, or

-OPO,HR?, where R* is hydro
s XY, Ci-
Ce alkyl, C;-Cs alkoxy, phenyl, phenoxy, ‘ |

. p-halophenyl, p-halophenoxy, p-nitrophenyl, p-
nitrophenoxy, benzyl, benzyloxy, p-halobenzyl, p-halobenzyloxy,

. -nitrobenzyl, or p-
nitrobenzyloxy; i A orp

Ry is -H, -OH, or -OSO;H, and

pharmaceutically acceptable salts or hydrates thereof;
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- 3 SEP 2003 Repl acenment pages 27 August 2003 (b) m xi ng toget hgr3 SEP
sai d echi nocandi n compound of step (a) to a carbohydrate in a 2003
solvent to forma mxture; (c) heating sai delr;\rilgﬁ'gure to solubilize

sai d echi nocandi n conpound and to sol ubil i zeNCRGCCHICBRA8SE LJahgpust 2003
car bohydrate; (d) allowing said m xture to cool to produce said

echi nocandi n/ carbohydrate c l.ex; and (e) isolating said

echi nocandi n/ @i%ﬁlﬂég?@?&f é%}ﬁ%?‘@??caaammalpﬁmg%%em@?m ararbghydinase &i

t he echigwmﬂdjfanﬁgmuﬁg produced is as defined in claim2 or 3. 9.
The process of Caim7 or 8 wherein said carbohydrate is as defined
inclaim4, 5 or 6. 10. The process of any one of clainms 7-9

wher ei n sai d E€bheating spid mistuse toesolhilizn satdeechipocargirccomnpainidagd ef solubilize
met hanol . | cohol, m xtures of benzyl al cohol wth
met hanol?r(ﬁé%pﬁggg%’l? crg%%%%%%m , I sopropanol, n-butanol, 2-butanol,
t-butanol, 2-pentanol, 2- nethyl-I|-propanol, MEK, acetone, ethyl
acetate, tol (dnalloviagsaidinikiureto dobLidr2b@RESHIE echifBEAAUIHFRSH d de,

ni tromet hane, cycl opentanone and cycl ohexanone. 11. The process of
Caim 1d’°WrPi?‘ngffsai d solvent is selected fromthe group consisting
of met hanol, ethanol,  benzyl alcohol, and m xtures of benzyl al cohol
w th nethyl : : . etonitrile. 12. The
process of quwlitﬁagggﬁhﬁ%g?{ n@%ﬁ%&g%ﬁaﬁeggrﬂ@ anol. 13. The process
of Claim 12 wherein said carbohydrate is soluble in said nethanol
when hedk ed {ldeapeness aflClaim eherdin the eghifobardi?@dhduag pakkoEN s ap defifed
27 AUgU?ﬁg]%ﬂﬁ%#‘}- The process of Caim 12 wherein said carbohydrate
is highly soldblé in said nethanol when heated to about 40 to 60C
15. The process of Claim 12 wherein said carbohydrate is insoluble in
sai d me®hanolThe phevesdefaCiaii ¥ or 8Heteid Saill CarBBydrb is &f&f@é@ﬁlﬁa&no 528y
one of c¢laims 7-15 wherein said carbohydrate ‘co-crystallizes wth’
sai d eclft nocandi n conpound. |IT A process for preparing a parenteral
formul ati on conprising the step of (i) mxing the

echi nocapdi nARaLRRABYMBNLE ofi® D X .of .clal.nms,1 t0.6 i,n an

aqueous sol vent.!.i). 18. The98r oglg‘lélgff%s?i %1 al ﬁ%ﬂ%‘?ﬁ@?ﬁp %?6‘??{&’1"&5%&‘% he

st eps oBrqupicpngisteng dfendf'thszod:reiﬂmyob beinAyl alcphol, mixtures of benzyl alcohol with
methanol, ethanol, n-propanol, isopropanol, n-butanol, 2-butanol, z-butanol, 2-pentanol, 2-
methyl-1-propanol, MEK, acetone, ethyl acetate, toluene, acetonitrile, fluorobenzene,

methylene chloride, nitromethane, cyclopentanone and cyclohexanone.

11.  The process of Claim 10 wherein said solvent is selected from the group consisting

of methanol, ethanol, benzyl alcohol, and mixtures of benzyl alcohol with methyl ethyl
ketone, ethyl acetate, and acetonitrile.

12.  The process of Claim 11 wherein said solvent is methanol.

13. The process of Claim 12 wherein said carbohydrate is soluble in said methanol

when heated to about 40° to 60°C.
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freeze-drying. 19. A pharnaceutical fornulation conprising the -3 SEP 2053
echi nocandi n/ carbohydrate conplex of any one of clains 1 to 6 and a
pharmaceutical Iy acceptabl e excipient. 20. TplfemerBagts Qq]?qugust%oﬁ%

formul ation of Caim19 wherein said excipient is selected from

i sti i ci ilizi buffers
group consisting of tonicity agents, stabilizing agents, .
bul ki n ent r . ngd_conbi nat.i ong t hereof . .. Use of the
echi nogaﬁ?ﬁ n/ gg? g%ﬁé%(r%g?gé@olrr%w g‘;{el@fsagﬂﬁfﬂiﬂ%@aﬁfe’é@ﬁmsé}@lﬁ "554141 t he
nmanuf act methanél whemdetaed ne about 40° forg@ecti ng a fungal infection in a
mammal . 22. Use of claim?21 in which the treatnment conprises

ti t echi no di n/carbohydrate conplex with bodily fluids
of"sar d Mo Gifgs o Ll 2 WhstpPsRIcsoroapbets it alvblso spHhind m

. . . . ! 22
when conywhed ehtatl tbAbs@isde Rpgticcy fluids. 23. The use of Claim 21 or
wherein said fungal infection arises from Candida al bicans or

Aspergil ]l usfunigatis activity. 30 . .
16.  The process of any one of claims 7-15 wherein said carbohydrate co-crystallizes

with said echinocandin compound.

17. A process for preparing a parenteral formulation comprising the step of (i) mixing

the echinocandin/carbohydrate complex of any one of claims 1 to 6 in an aqueous solvent.

18.  The process of Claim 17 further comprising the steps of (ii) sterile filtering and (iii)
freeze-drying.

19. A pharmaceutical formulation comprising the echinocandin/carbohydrate complex

of any one of claims 1 to 6 and a pharmaceutically acceptable excipient.

20.  The pharmaceutical formulation of Claim 19 wherein said excipient is selected from
the group consisting of tonicity agents, stabilizing agents, buffers, bulking agents
surfactants, and combinations thereof.

21.  Use of the echinocandin/carbohydrate complex of any one of claims 1 to 6 in the

manufacture of a medicament for treating a fungal infection in a mammal.

22.  Use of claim 21 in which the treatment comprises contacting the
echinocandin/carbohydrate complex with bodily fluids of said mammal, wherein said

complex collapses to an amorphous form when contacted with said bodily fluids.

23.  The use of Claim 21 or 22 wherein said fungal infection arises from Candida

albicans or Aspergillus fumigatis activity.
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