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BACKCROUND OF THE INVENTION

15 Echinocandin compounds containing a hemiaminal functionality are generally prone
to ring opening at the aminal bond, especially at elevated temperatures. In addition, the
amorphous forms of the compounds are sensitive to both humidity and temperatures above
-100C, the amorphous material is not stable above freezer temperatures. This not only
effects the shelf-life of the drug in bulk form but also makes it more difficult to handle the

20 compounds in an industrial process.

One approach to eliminate the ring-opening at the aminal bond is to remove or
functionalize the hydroxy group of the hemiaminal function; however, this requires an
additional synthetic step. Even though this is a very effective way to increase stability of

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

25  productivity, increase potential 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 pfoccss 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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the stepBal§hte ormulation 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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"Echinocandin" refers to a compound having the fo_'l!_éwing gencrai structure:’
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HO OH HO_ OH OH or OH 20 D and L enantioners, as well as the alphagrp 2003
and beta anoners of the conpounds are also included within the

defi ni ti oR@PYEBbohydrat es. "Echi nocandin" refers to a co )%%ﬁ 0
having the followi ng general structure:' 3 SUBSTI TUTE SHEE?E?l ?ésfgﬁ
- 3 SEP 2003 WO 00/ 52037 R8 PCT/ US00/ 05508 where: R is an al kyl
group, an al kenyl group,_ an®al kghyl group, an aryl group, heteroaryl
group, or conbination® tRer eof-_\R,, , R3, R6, R7, and Rio are

i ndependent | y hydrgxy ar dr ogeni_ i s hydrogen, nethyl or
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p- hal ophenoxy, p-nitxophenyl, p-Xitrophenoxy, benzyl, benzyl oxy,

p- hal obenzyl , p- hal ogen2yl oxy, p-AitKkobenzyl, or p- nitrobenzyl oxy;
"R9is -H:-OH or -®S®HMand °§‘%§£uti cally acceptable salts or
hydrates thereof. 10 ©#q t hough pecific chiral formis depicted
above, other chiral ® orng FY@ the spirit of the present

i nvention. "Echinocangir, B" off " «efers to a echi nocandin
conpound as descpidhgd abéye Where R, R2, R3, R6, R7, F. and RIO are
hydr oxy groups; R5 and R, i are nethyl groups; RO is a hydrogen.
In the natural praodéct, Ris a linoleoyl group. In a particularly
useful 15 sem synfhetic conpound, R has both a rigid and a flexible
conmponent, for exaffple where R is represented by the follow ng
formula CH,)'CH "Alkyl" refers to a hydrocarbon radical of the

gener al fwherel & ©ahikyl t & k&1 gfdupMhd rbon atoms unl ess
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( RUL E92 6?‘3@%@%‘1’ ﬁs i '6%63ﬁ, -tdIQﬂI-ﬁ, -qui%e, or -OPO,HR’, where R* is hydroxy,
C,-Cs alkyl, C,-C; alkoxy, phenyl, phenoxy, p-halophenyl, p-halophenoxy, p-nitrophenyl,
p-nitrophenoxy, benzyl, benzyloxy, p-halobenzyl, p-halobenzyloxy, p-nitrobenzyl, or p-
nitrobenzyloxy; R, is -H, -OH, or -OSO,H; and pharmaceutically acceptable salts or
hydrates thereof. :

10 Even though a specific chiral form is depicted above, other chiral forms are within
the spirit of the present invention.
“Echinocandin B” or “ECB” refers to a echinocandin compound as described above
where R, Ry, Ry, R, R, Rgand R, are hydroxy groups; R,, Ry and R,; are methyl groups;
R, is 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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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.

5
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arabitol, ascorbcract YR 8 “e’?CE‘QBWKEﬂWer@éCHC

dul ci t ol M ene£ gply,tmtrgmgepe foruﬂlmsieioxfeu&ﬂ&ﬁas &rlopeh@fighe and! Ucose,
:ngﬁﬁ : E 8: cydl@lﬁx&ﬁﬁe IPRGENEP SHverkyHEfRTe nfFRy ekhangfi Ibenzy‘f alcoh llta%drnlli?c%lei"es
of benzyl alcohol with methyl ethyl ketone, ethyl acetate, and acetonitrile.

Suitable carbohydrates include adonitol, arabinose, arabitol, ascorbic acid, chitin, D-
cellubiosg, 2-deoxy-D-ribose, dulcitol, (S)-(+)-erythrulose, fructose, fucose, 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

30
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“mannose, nel ezitose, melibiose, mcrocrystalline cellulose, - 3 SEP 2003
- pal ati nose, pentaerythritol, raffnose, rhamose, ribose, sorbitol,

sor bosewaseedr, sucrose, trehal ose, xylitol, xylose and r&xrisodnssoes

t hereof. Suitabl e carbohydrates also include the D and L enanti-omers,

as well as the al pha_and beta anoners of the conglounds | i sted above.

' Pr ef er reagbobixdménsy mextbe greuped ine fowr dlassicatigas: dnsptublp, solpblgobighlyssoluble
g IT Tsé g} % fT@\rxlzTil Aty stallidin b@‘gf gr[}xswﬁw;ﬁﬂsmg ogl P&}%foogu@ Oiigfigfnoﬁs were used for
LSRR ERp SR ngé Bajetharlol bas pesanbe e Selvent for the semi-
cl assi f |s§rﬂheﬁaechmmﬂmlbilompoaﬁdl 6() depibieghih yhsBkarhples beamdf |
co-crysta | [0) | | se e 0
defimtions \?\B}&nﬁ lgéle bog}'%{ef cpelf'rn§§8| Ocsﬁih%gﬂ% %%51“%&% ﬁE}i lnvvas
used as méthand (< gaivialenish gt 4b60%€ht THeoinsolublesarbiohydmtes frapart little or no
echi noca&%ﬁ’b i Eﬁ@’[ﬁé‘%m I :

i nsol ubl e carg ﬁ g)lrjéaltggg{cg%se&%%}ﬁggbgg-t se having ‘#80\2 or D? B
sol ubi | i thgughthe ﬁemnbmsr formed werp haleogenegpsdhe somplorss demeonstinaied ippreved
car bohy dhain®s s!aﬁﬂﬁj;' tn édrhpdriRoRto the m&?ﬂ%]fs%ﬁﬂfoc&ﬂ:ﬁ d&iftdﬁkaxﬁEles of -

d d.b diff h
etrarqranx 335915‘31 b\ﬂé?@f%%ﬁé%%@ﬂé?ﬁ@h R Rg o el g$ﬁsg rqeélfl igse,
;gﬁlr ﬁ\égacllqud&tbq rlf”héco%% %’ LfaI:%Féé Sr&-%]?é@gd’ ;Q Ori? %g.rctgpeg a?%ﬁ%o@@ QHﬁltol, IaﬁD-lactose

met hanol hydwb,dd@ulbsarlatylxnm aaltitoh Mxraltose hy@ateemlalndnnosad)ydmiw roanmfo],

L- fucose, tose ucagse, (3-D-gluco | ucose,
i ni sitol mefs} Yoigie o ﬁymlg}l%se hyg}&twelgéocrm@%g% lufqtgy Ralatiprose hydrate,
D- mal tosg.sbwé,g@tsgmma},a gucq-és@se hydrate, nannitol, nelezitose

ul ose,

hydr at e, e rate croc st al e, cel

Dy Bl e, D R SASh e adBgh SSTSE &aéeﬂwagtss kR bl

car bohy dimathesoldren @aé 20 edunasleﬁﬂs as@éé?&ohﬁdnﬁmedtb prodaceisSoimudd with the
met hanol ge

f or med w‘{hﬁ%%gdlh g°ﬁ’3 noc an ?Jngg%%fg%ecgﬁ Q%G};aﬁu of e%%ﬁ?' 4&5&9 L fdns A
equi val ewithinghigelass dempesimpterbotle snlmacd prgler by\KRRIP and mhgnqﬂdmﬂlty in '

denonst r@érﬁg&ﬁ&ﬂt@ﬂx@%ﬁﬁ%&é g&find4n JQ éﬁ'&l afdHeaReRBIeafhlyiaYe | N
conparison to_the anor hou echi no %F% lﬁiucl al one. Sol ubl e

car bty dFARROSEPNS SRHBAY €y it THgtove; PYity Wpsogiparsana thfmorphous
stabili tyompbmdrmahamnmduﬁdmeum irpewed dispersement ;imﬁertli‘&s\ilﬁ vaiteso

.denonstr ted ene i epg of
Car bonydF kFnRlelBE GRSy A8 5h PRTERks R ARAAICTEs b il Flotuad alBIROCE-
adoni t-ol arabinosg, Qaanabsd L£arahnab|2bdﬁoxyLD-a:rbmb¢,t(SD-£+)’zembo&c}scIhydrab@siefructoses
(S)-(+)-erythrulo dr at d-fr 0se, cose

Eoh G ne B NepsRig fubés 8 BiatiastdEL e Bopss Leghoseh  fiose: Tnf¥5@58 D-

el tpse Malbatifdrdl TUAROEEse, L—rﬁﬁﬂﬁ@é Qneleﬁk@élwyaﬁ&: paigkirise hy@ateat i nose

hydr at t ol b | h
D sor bi & Bvﬁa:?ﬁl?f L hiSnose A B Re IR BB et bose,

sol ubl e @itbbdiddDadybssear e those haV| ng extremely hi gh solubility in a
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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sol ution containing nmethanol and the echinocandin compound (> 26 3 SEP 2003
equi val ents) at 40- 30 60C. These exhi bit enhanced order in the

i sol ated ¥Wh§r%87as deternmined by XRPD but do not contain apy S00/05508
heterogeneous car bohydrate The corrpl ex al so exhi bits enhance

t her nmal s@ | n arison to nor phous echi nocandi n

product . SFC OTRRAR aE am'aqlwdese demeongtiates enhanced order
2 deoxy DIVUER zﬁh@g@e‘m’g”mmw R S e
are defined %sryt%%ose %ar boﬁ@% 5% %ng?oﬁéx‘éﬂg%la‘l%%g‘qfﬁhl?h IFrarabltol D-
met hanol (%fﬁzoeqwméwémep-mrbw, E’Elﬁ:halqse hydend, ixphtol el NSYRLE NERUS -
SUBSTI  UT GryStaRRE otk noforty Bxiafl ux\goggd%%%%g]‘ ﬁP%% Usgcgnqgg.ggn to the.

m Xture of the echinocandi n co oun

denonst r afPOTRIMHSFRIBROWI I haygalsgriem mamdtmmaaddsﬁspbtsémém préperties in
conpar i sowater. Thes teRORIPE1IRE Bbhpe Ve : ﬂﬁf%t%iog %sxstui\%?r 1mproving in

co-cr ysta L Ng_car in met hanol

D- ar abi to}' dsggrg %Dﬁggﬁ‘&éﬁl nose pentahydrate, D-sorbitol,

D-trehal ose hya:aatmhxphrbbbydraned gtnesll dyoma -willig nfdde thah'ohS EBLY Wit the
her mal stabl ity I'n

: t |

ﬁgggﬂ si)n t BH&LO %é%n%fr?’)éﬁf“gié’ C@f?%&%ﬁ‘c’f‘ HGPT FEAFEPle adenitpl abYesy selubld in

i npr Fved miethsaels bwgverpadﬂ@mu ofdsghen equiztlents offadenitd] ferfdin SSIUBIE 3 1He &t

conpl exe !

et ey )58, Ao
fall wt h?‘?‘fi)‘i‘rﬁ‘?’%ry§ la/sisatwrmetﬂxmol 10 exception of sone .
i nsol ubI e car deSryiﬂ[lﬁthﬁSve 08 Meﬁu-smghf: P&hx{n&aﬁfcﬁﬁ %}%ﬁ% 8@{%&%

met h ver f hi gher _equi val en
sol uq1 e i n af LSy Sq%b?ﬁf jn %66 of¢3c81tof|the sasbahydratesdistedrig Table 1 to
Ther ef or eformdbﬂcqrcdsposdmg aaﬂl-ECB&aﬂﬁ)hb&‘tat‘e @orﬁﬂkﬂém Beth@W. Bach of the

[l
pur poses. " HECRE AL MERNEREL fc B ATRY wsing b6 Rllopig Sqreshprocgre.

ECB) was recrystalli zed in the pr esence of each of the carbohydrates

listed in Tabl p/,ér,,;d;,gt&gy,ﬁ;lg,ﬁbes gedr espondi ng sem - ECB/ car bohydrat e
conpl gx in nethanol. Each of the conplexes were then tested for
therr%a stability using the follow ng general procedure. Thermal

Stability StreRortegplacify fieisanple@npl %lvo&mﬁeséﬁmx f &8 edc ¥ Cﬁ?@@)ésdre-
stress st e,was r saye or ot en an
Total relﬁ?*!g“‘f%%o?%%c SR A e TR «%ma.wpr  The
sanpl es (FeAules mbmhnmnomml ob amarphpph BOB ) By plaeddein RbACEAals At 5Pl 1862

I t kst d TRS at .th
end ég‘t ot o Ukn MEREA (el A TRISE e B (R R e o afngision
I

over SN Ygs ussdde é’@&lf pysmal} aﬁ@llﬁesD@@Bémmﬂad vas deteanined h:aﬂhe ve
rati o of relativermitio ofabe adat d@?ad@ﬁ@xﬁ%(‘luct??@&ﬁ gfhett&? n{a?e?fal ;égg ol

VS. the RecqQv. is.,terned ecrease in
rate inmpli etoggjy §té35?1 8 ?ﬁ%r réfiecrease mn dcgradatxon 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
chromato_graph (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 mstead of
weight equxvalents*** KF = Karl Fischer % water (coulombic).
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"stability of the conparative test materials.

-results in conparison to

t he control

TRS wer ewdrtozs2zn3med using a hi gh-pressure, |
(HPLO) equipped with a 15 cmx 4.6 mm 3.5 micron particle size,
Zor baxTM XDB- CTh®icpl uim. The sanples were eluted with a 0.85% w w
phosphorTi¢ acid solution and a 95% aqueous acetonitrile

agueous

was used
acetonit
over an

Recor.ded
Kar |
SEP 2003
Conmpl exE
9. 03 Ado
ra ino
21 7

sanpl e.

Tabl e 1 sunmari zes
30 Potency (Pot) and

chr omapegiapiossos

i quid

-3 SE
?hSe,.P 2003

Fi s|

sol ution using nethanol as the diluent. A gradlent el ution schene
WHere tne raq owar [ne pnogphortT geroa—sorgqrTom3S5—tp—tie
i | ECR/Bugar on V\Eﬁuivafi @gf r qm EYH 110 TRS(AL [t KFS+Q%)t 0 Rec %)
hour Copwiexod. || Suggabl e Rate * |Val ues Hefore stfress test{ng**
I n weorgiol perjcerlt Thstead df 928Y ght 2gBx v . KF =NA |
Lher % wat er (lcoul onbic). 8 SUB@ﬂITUTE9SHEE$ (RMA 26) - NA
WO 82037 Tab#€ 1| PGLbUSQJO/ 08508 |ECBIBugdr t 3Bag. 733
ui v_Rat ePot TRE( 0 KFB.3* (o) R&d-I( %] SUcpdr Coni 23D85. 7, NANR
NIt rag@pse/1.1773040//3. 851, §62./80/5.[6 9 all no383. 02[ 92273&
be3 LotraBingse444. 5407, B 40-30- 432.88082.[4- 14 a {10434 - | /-37730
4.3 0.4 710 2.53 249 324
D-Arabitol 8.0 0.4 85.9 1.64 3.22 68.5
7756 03 20.0 285 0.76 729
L-Arabitol 8.0 0.3 88.9 R Y 2.40 79.6
21.2 0.4 253 2.88 1.00 199
Deellubiose 0.3 0.8 773 ~3.00 47 740
“Poly (N-acetyl D- | 28.0%% 0.6 68.7 - 4.63 NA 8.1
glucosamine _
-Deoxy-D-ribose 8.0 0.4 91.6 1.34 391 65.7
: 33.0 0.2 68.0 2.35 - NA - 5438
Dulentol” 1.4 0.5 738 3.42 1.49 11.6
(S)(+)- 8.0 0.2 92.6 i.67 2.12 68.1
Erythrulose .
- 300 0.7 718.0 2.50 1.50 710
D-fFructose - 8.0 0.3 85.6 2.31 3.71 83.4
: 200 04 841 221 .73 673
300 0.4 248 0.67 0.56 10.5
D-(+)-Fucose 70 03 91.0 T.46 —3.15 778
16.0 0.3 61.7 248 - 1.83 67.7
L-Fucose 1.0 0.6 935 LTl 4.07 35.6
33.5 0.1 139 2.20 NA 1.1
D-Galactose 1.4 0.6 80.6 3.28 1.53 74.3
«-D-Glucose | 33 04 873 .79 347 66.0
4.0 0.4 548 2.99 1.63 606.1
B-D-Glucose 70 04 864 Tl 333 811
_ 4.1 03 67.9 2.60 2.17 11.5
L-Glucose 4.0 04 86.8 1.81 4.70 10.8
. 3.4 04 49.7 2.64 0.79 117.6
" Inositol 1.1 0.6 172 3.49 1.72 172
o-D-Lactose I 03 694 337 154 819
Lactulose 2.5 0.6 S7.1 3.83 175 16.6
D-Eyxose 8.0 0.3 929 1.49 321 66.1
16.0 0.4 89.8 2.26 2.20 57.3
- L-Lyxose 104 0.4 86.7 2.56 1.77 76.7
13.9 03 9.5 2.15 1.99 76.2
‘Maltitol 1.5 0.4 63.1 1.87 0.72 82.3
D-Maltose 80 0.3 82.0 .44 2.36 6.8
83 0.2 67.3 166 I.75 59.5
Maltotriose 4.0 0.2 74.6 1.67 2.57 68.2
93 01 497 1.73 207 61.9
Mannitol | 1.8 0.3 63.2 3.67 NA 15.8
S
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T.7672-9 - - 8.00.39U52.4079.6 L ra ito ce u lose. 5 Poly (Wagetpr 2003

D- 0.68874. 63NA81.1 gl ucosam ne 2-Deoxy-D-ribose8.0 0.4
191. 61..343%O08/52037 - TTTO. 268. 0275-NA54. 8 u Dulcitol.=73.8 (p péETY so /05508
Eryt hrul ose 30. 00. 72. 5071 0 - ructoseO 5.6 20.0 84.1 2. 211 736

SGT27TT- Of gt T;a g r@@see’ew e
D Gal act pse a- D- G ucogedpy0-pe o t—19=4156 2P ﬁecﬁ@u- 3 R
ucosess. 2702 o Ry Fae ToSgE 656045 it TT 3,
Melezitose 1.0 0.3 18.6 1.75 3.60 86.3%

1.9 0.3 584 2.45 2.22 940

a-D-Melibiose 1.3 0.6 65.9 - 2.16 - 0.65 119
Micro-crystall me | 14%** 0.9 9.3 3.24 1.09" 80.3

Cellulose ’ . -

Palatinose 2.0 0.2 18.1 1.62 2.76 114

- 8.6 0.3 62.0 227 250 13.3

Pentaerythritol 4.0 0.5 70.8 - 3.64 "NA 80.8

D-Raffinose 1.0 0.3 85.1 WA 431 12.0

- 4.0 0.5 45.6 1.73 399 15.8

L-Rhamnose 2.0 04 G3.2 1.46 4.88 60.0

: 20.0 0.5 V2.4 2.19 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 8/.3

L-Sorbose 4.5 0.5 59.7 2.10 0.78 80.6

Starch 14%** 0.8 718.8 324 1.63 112

Sucrose 1.0 0.5 86.8 2.94 NA 69.4

2.1 0.7 375 2.07 “0.59 83.2

D-Trehalose 04 0.3 93.0 1.48 NA 88.4

- 1.3 03 08.6 1.47 NA 39.0

Xylitol 5.5 0.3 916 1.33 NA - 78.6

11.0 0.3 554 1.29 NA 380.8

D-Xylose 2.6 0.6 9Ll 3.05 5.20 83.6

1L-Xylose 3.0 0.3 66.5 IREYE 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 e;:;uivalcnts 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 équivélents 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
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ctu osel 75 D-hyxose-- 3:21 - T67V.T89.92.2057.3

-L-Lyxosel0. 40. 486. 72. 561. 7776. 7 13.90.389.52-. 151.9976.2 a

Mal t it ol WenoB203D- Mal t ose2. 86 Maltotriose74.6 Mannitol 3. ®¢TAIS00/05508
CTTRSTTTTTT1 SY-YF. F. T (RULE 26) 3 SE? 2003 WD 00/ 52037

PCT/ US00/ 05508 Ds,M anno 7
annose4. 6’&/)3:5)98%6 ngally 1 id'ffga ﬂé?ugg ?%@é gﬁ'@é %zzﬂ relgtefh sphitanses CERS) were
i cr o- cr yseducekbypationt 46850l Rme:oﬁqiaatswm ththyi’tﬁlhzamIapxropessrfbnfructose is

nosess. 1 %gé éﬂr{&l‘g g 6@991%1&: effiditnt & ikipBRARPSFoh IBint3HRR nlthanol

ose25. 00
recrystallization for Compound 6(a).

5 Preferred carbohydrate complexes with semi-ECB crystallized from methanol
include carbohydrates selected from L-arabinose, D-arabi;ol, L-arabitol, 2-deoxy-D-ribose,

(S)-(+)-erythrulose, D-fructose, D-(+)-fucose, L-fucose, D-galactose, a-D-glucose, B-D-
glucose, L-glucose, D-lyxose, L-lyxose, maltitol, D-maltose, maltotriose, D-mannose,
melezitose, palatinose, D-raffinose, L-thamnose, D-ribose, D-sorbitol, D-trehalose, xylitol,
10  L-xylose and hydrates thereof. More preferred are semi-ECB/carbohydrate complexes
where the carbohydrate is selected from 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, melezitose, palatinose, D-raffinose, D-sorbitol,
D-trehalose, xylitol, L-xylose and hydrates thereof.

15 "The cyclic peptides used in the present invention may be produced by culturing
various microorganisms. Suitable natural product starting materials belonging to the
echinocandin cyclic peptide 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-dxmethylmynstoyl (Sporiofungin A and

25  Pneumocandin A,) and the like. J

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

from the tyclic peptide nucleus to produce a free amino group (i.e., no pendant 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.

11
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1.25 D-Sorbitol 55.0, - '"or se80.6 Starcho w. - 3 SEP 708
Sucrosel. 00. 56. 8. 94NAG9A - re a ose0. 4NA88. 4 1.30.31.47NA89.0 003

ito.5 - WO @/sReHI3NA78.6 ---- TT.UUTS5 T.19-NA80.8 :>-').4 EXYI (%e
~~0.691.17M -3.2083.6 [ y 0se3.0 0.3.5 1.62 T. j7-1 Each o6fT{U3a/0ss08
carbohydrates tested showed an inprovenent in thermal stability in
conpar i son tYCYREUYE FXABPLeRRE Peefersedonsy bsithy chaitscinvlade Reess hEMAE the

t hough t hefallosddgudtheturéar bohydrates did not performas well as the

ot her classes, an inprovenent over the 5 anorphous form of the ECB
was observed none-the-less. The data al so shows that the thernal
stability can be optimzed b 1 ng—whe appropriate wei ght

equi val ents of sugar adde, (S)-(+)-erythrul ose
provided a nore stable conplex when onl y" 8.0 wei ght equivalents are
added instead of 30.0 wei ght i val en=s\t 0 t he net hanol
crystallization process. We 3, 2 @ B-ribose provides a nore
stabl e conpl ex when 10 33.6 wel ght equival ents of the sugar is used

i nstead of 8.0 wei ght equivalef i nocandi n/ fructose
conpl ex, preferably the co cabout 7 and 14% ww
fructose, nore preferably betw 11% W F fructose. In
general, the weight percent ' te in the

echi nocandi n/ car bohydrat e ce 2

upon the carbohydrate used.

where A, B, C and D are independently hydrogen, C -Cp, alkyl, C,-C,, alkynyl, C,-C,,

5 alkoxy, C,-C,, alkylthio, halo, -O- (CH, D [O—(CHZ),,] ,-0-(C,-C,, alkyl) or -0-(CH,) -X-E;
mis2,30r4;nis2,3or4;pisOorl; qis 2, 3 or 4; X is pyrrolidino, plpendmo or
piperazino; and E is hydrogen C,-C,, alkyl, C;-C,, cycloalkyl, benzyl or C;-C,,

_ cycloalkylmethyl.
As noted above, the cyclic peptides described herein may be prepared by
10  fermentation of known microorganisms as described in the art. The subsequent deacylation
1s typically carried out enzymatically using a deacylase enzyme by known materials and
procedures descnbed in the art.
For example, U.S. Patent No. 3,293,482 descnbcs the deacylation and preparatlon
~ of the cyclic peptide of formula I where R, R;, and R, are methyl, R, is hydrogen, and R,,
15 R, Ry, Ry, R, Ry and R,, are each hydroxy. U.S. Patent No. 4,299,763 describes the
deacylation and preparation of the cyclic peptide of formula I where R, R, and Ry, are
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 -CHZC(O)NHZ, R,, is methyl; R, and R, are hydrogen; Ry, Ry, Ry, R, R7, R; and
R, are each hydroxy and the acyl group with substituent R is myristoyl. i '
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
25  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. Suxtablc solvents include
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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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Sui t abl e svhayeB ing ietphényt atiey mb&b@'ﬁé}fa%%ﬁd Cigé&%d‘i’xrc hrifluoroacetic
acid or boron tlfrbéedE;Pe de etherate. A preferred strong acid is
trifluoroaceti ui tabl e reduci ng agents include sodi um

_ cyanobor ohydr i de kermatipn of borbrsic heideeactarpr ef er r ed reduci ng agent i s
E riethyl si | ane B iRl (2L M) TERAAS ondetiivalent of a cold (78°C) aryl
‘ 25 ahde in THF. 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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Pharmaccutxcally 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.
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f eactdon thereo, ution most preferred stabilizing agents are the bile salts, polyethylene glycols
and propylene glycol.

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%.
30  "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 formulatlon the
preferred buffer is tartaric acid.
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by conver si on 10 forhifatfis', E&Qe éé(mﬂﬁﬁ{a{ q:%%tf‘one?h%léfﬁg' ng

Procedure H Procedure H An  ar car

sl i ght eREXEEUGE. Ferfxaypls, the éﬁ!@ssybmﬁfédemy@ﬁm@q@wz/@@mwm (1.2

: eth V.) \tbeﬁ@twﬁymﬁsdwea ih aeummmt af me pﬁrésleﬁ&tofa%iiﬁ&ﬁ&t%d 8 ﬁ&ﬁ?ﬁ
Suc S re n

| Et3
react? on WN&S’ a‘?\g%g ﬁ‘éts ‘&%’[ﬁ’ éta&g‘?n& qgﬁ?té gl\“@f”f ‘ﬂmfﬁ?r' G%‘?Pés ) resulting
washed wisthitip @, stél"ﬂe filtoregizaanid prefemblydicenasiridd kapedideiltehdebizéd fondulatiom

filteredpy . - R
t er | o Dy Wtrberiying TR Mot e MAND prece Ml ipGh BRI balifroc,
25 vacuo.Wershi PECYR W@éé’ﬁ é?lﬁtl@%nﬁéuﬂ%blmﬂm@ fos Geezedilying is desertbeg dn Nadl et
or in thelfRed m‘rying?mia SEAPHidiica) ih PhaffsRlGa) BosRk Fofths, IwdEALe i n

t he eparat i rbo | ex. The car bohydr ate
conp?éx W?Iﬁcﬁﬂeé&‘é% gﬁéﬁ)&?ﬁg is prepared as descri bed
earlier. "Phalmgereuil] fraézle)drmdcfemmhﬁcmss:ahtam 4 billRing apent andnbw Reezeadtied
addi tion r I or.qa Ult bIe
salt der |f;3/ llh;é/%ogg i lr)1 c‘?ﬂlcfﬁ%h‘%lrﬁ % %ﬁ gﬁ lﬂ'ag thecilormulats
~ typically-diluted or reconstltutcd (1f freeze—dned) 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.
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sul fates, bisulfates, sulfites, bisulfites, arylsulfonates, -3 SEP
aIkyIsquates phosphonat es, nonohydr ogen- phosphat es,
di hydr. ogéﬁ‘@ﬁ%@ﬁﬁat es, netaphosphates, pyrophosphonates, 8
cycl oal kyl al kanoat es, aryI al konat es, adi pates, al gi nates, aspartates,
benzoat es, r at | ycoh t,anqat es, gl ycerophosphates, |actates,
mal eat es, ni co;KB ‘g ereflly it dese™ ofp “B&Iqﬁ’ﬁ“tg&t &fersje phyvieallysdisquete uaitethat
pi valhat es ltcgmamc: predetsminat quantityes acmf'elt ihgtcdient &ﬂémﬁl@ﬁ & gx%duce a deksxred
canphor su e’?zﬁﬁ trif.l uor oacet an
CTTRSTTTTTTI Eﬁ?‘% RYI“%?‘%W?"F is adminis( JOW/IB%% lly, it Is typlcally
PCT/ US00/ 95’36@ AHWP@IOfQ@bJRQ capsylerpail miwdanpadccplt@ﬁea]ednipyssmbml ng
the echin SikdH CRAPR YA @EE unitsQ Aact ant referably a
Y. iSRRG Sy AUIGBE! bt

mcell e-f rlmn urfaétant) in
opti onal | 5(‘}‘ ﬁﬁ’ﬁ@ &» Gt @Sermy(é)e@ﬂﬂumquden th{:afosmaiflaldrg Dngqmgaaltosol which
and/ or a niagibednHaledage Efaye@ol vents are generally sel ected based on

t hose recogni z 5 1o be adm nistered parenterally to
a mamal . In giﬁ%a%ﬁage %%@Fﬁdsmﬁ WﬁWW&ﬂP@GBGDW@bI vent s

such as, larantersstids ottthepatmtmo, th@sevenq'oif\tl@d’lp&ehhéll;yrﬁﬁt‘énﬁoéﬂ@ﬂlﬁ s used to
m sm#} Ml.r y@%rqﬁedé L@Q é af%udacs)uio SO lvent suenrlc ude water, ano
propyl ene gl ycol, pol yet hyr gry TS Relienpgay YqﬂEh%ﬁU)JUdm@ltOf
and m xt uﬂ’é@“ﬁ IFI&DIB’SK;&arpreferred solvent is water. A typi caI

coml ox. 10 2 ! e Eh L B et e eft%‘eﬂe)

conplex, 10 surfact ant’ (pre a mce
a bul ki ng™alEAls sychpsrarbphydetss) wasesgvatarhtble TiFonsivtilablpafmers,

micel | e- fwmmlnswﬂmmxm&em& >gexaﬁhl mszaﬁvédi? \J; f c?{htelf‘k' 0
u

t he fr ez on in.an a sol vent SO prov
en hancid gafrg%m% c‘tawer{% “ef‘L‘é’ FipiepLy qs?ﬁ? nonghe mgang andnurpase chr
may opt i owhichyhd aetive d@r«:ﬂmtmbdmy@phadf Thé &gmuma& fhay %%qnaﬁa’éml:ﬁﬁg

of swtab a ze- dried formu] ations
net udi ng ré‘i;mmf“ g AR AR L LAGRR ehS pre St atheS cASRICERS on

serial noP® ‘E&E&@E‘B flavezingrpgents and combimatidnsghereofir i ed f or mul ati ons
may opt i onal | yA phatnficButfead tHbdsitbhay agen
T &WS : mméré&&? %ﬁ z'J“‘Eoﬁt mﬁhﬁé}st o

general |y, ent.a ncepntration’in e ran

aboutZ%I40(VS‘?{a%feﬂ‘6tP°‘§s mﬁ'ﬂﬁ%“’ﬁf‘é# érgatﬂlmt%?réem A Pradtinisatipmandishalatiore
f r om abouthe partular tebonint G9éthod Sisedbivill dépred %g&{lthc ty5d &fififdcfoRbeing

phar maceutdqedldd/ acceptabl e excipient that 20 enhances the chem cal
and physica stabl lity of the active ingredient in the fornul ation.
Sui t abl e st abi quﬁﬁ%gﬂégémﬁscmumapobwi showa tg cxhxbnlayiﬁfdhghme and

propy! eneuipsiasitic aaiithy ik BORYRARABIRIESE R0l HO360s R BIRRE
f t ol ¥ cludine.
oLy 23 bR P e Co afiea %&a@%&&éfémm g Glfentas G amp«,m,zis
dried fo@'rﬂusabmaw) iTochloges sljlspr(lilbt ) GIa%H&thP e;tgi ?&Pég? g 3 fi %Lq?ﬁa‘?us)

r er

| act ose af ons reof .. 1n sol |on

stabili zi. ng g ent gﬂé{r(bct e ‘g’ﬁ) Laypt B?ﬂcﬁl‘-ﬁﬁ?’r Erfe (I Neagorananslid
pr opyl en@lg;ty@ypes sBpt(hes B! Dﬂmadfn); Fusexdar-spp.t Telchsphdnadppons may
al so opt i PRakdnesORPhYoddR CUtiiRides 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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The buffer is present at a concentration in the range from abdudEP 2803
-0.03%to about 5% (wgt./vol.), nore preferably at a concentration in
t he rang®xeEa83dbout 0.1 % to about 1 % 30 "Buffer" refersriusoomssos
pharmaceutically acceptabl e excipient that maintains the pH of the

solution within a particular range s ific to the buffering system

A suitable pH ‘?‘é‘ﬁfﬁg“?‘gj“ ﬁ?g?ﬁ“b pns &/ PI§SCI Ny enf 10 aTg P?éﬂlﬂ*gﬁ%bat@g
from 4. 0 ¢ithebsystermiorfengal effentiobb gr Ain@al skibinfectioBui Acotdinglyf her s

i ncl ude o . | act at es

SUcc! nat eceRinkblthRdiste SRR R ciuint Brb Mo B8] Blofes yrpd

sol ut i on therein) may bmused dn theenanuéacsure of aimadigament3for thartherapaic applications
phosphat ejezah [ ! J < I —_—
P or | Tl Py (It CAehdEallf o dgperaitus
SHn T wﬁ"f"r‘g“f'é fcllg 192 PBraSIApABRY 153y bpanhititcdby sosetignthat i on

f or mul at i ehinseyndipchdoRydrite ¢OMpRIXILIANE pREHRventi With h Yurd@S B Saraslide
tonicity a en{i s ¢ ngr%élgy,. rlﬁ(?ent at a concentration rn the range
f r om abodC P ¥ ot PP r‘rﬁ? €5 apon AL JUpCHoRypr APPATeRt fouehing or myutya]
about 9 ttengdpoyof BGompbuwid of tHomiventign withmtpirasitedrefufigisO The term does not
har qaceut i : : | pi t kes ,a_sol ut.i on..
Compat, o Tyt SAHEERRARS: thdngbles 4R LB SR0niFL o phBior, The e
i n i nj ectaptheds ¥esefined Orescorapass dis whibiten ofi prrestigend fungathaiictisy by the
gl ycerin, acigf b ¢ hdLdnd HEX IHHRRGt a ok Qﬁﬂiﬂﬁﬁaxzﬁ&ye}{{&.
y agents i1'nclude

sul fate, sorbiftol tﬂn the like, Preferrea tonicity S N

manni tol , sor bi*tBfthod fprtrsating a umgal infectipn Whirh compTisesAdminisictrgan effective

L hlerk eof . aMemt i),_fr e @hemdarlo cElﬁfi:le(ﬂ_ fohﬂufaﬁb?b!f&tei p}é@mﬁtw@rﬁah it?ﬁ' abst¥n Hé&ﬁfo%?cha
ul ki.ng in ent i resent in a for atjon at a

concé %t ra elea%herlnr%p? e Providrd: ¢4 g‘?’??%f?@tﬂ“’é@?f”(ﬁ“%ﬁ%ﬁﬁn%G%O‘('\%{”.a i?/Eﬂ’”ﬂQ’

nor e pr ef dpatgilfusfumigeorigfeoiarat {Effective tineuntArefers fo amambeitiof 24ive 0

about 6% q; ' : . : s t ceptabl

el pi ont T HeuBY P tapatEd i the o8 aBRAS, 1 Horg s AR RRRAR Frary

vel | - f or nisPeRaiR® op s8¢h RrtosAs the Datars and severity ef thalindeetipn, tgaat and graerade

manni tol , heglty of i, hdse@idiEe tolrdfideQsTahe host tihe aRtfufSN b &R, I’ﬂé’ﬁixﬂw%&%e
star&l&, 15 f atin. Preferred_.bul ki nts inc e

i call and gel a de, .
mannitol ," ﬁ‘?;epg‘él%e,mf‘? '@%%V%é‘,ccqrg‘ggég these fagtory, rﬁ%ﬂ%‘ﬁfﬁ%"’i‘ iy b5 ivenin a
formul at | 9ngle dayy besqxirvgmanﬁ(pluébseg doring értdapn@he ﬁgﬁgﬂi by bast fesrl about 2-3
m Xi ng 9. e ce. -
echi nocaﬁal nf-(gar Qﬁy?ar a‘?{eS 0?00%8%@%&‘? galg# islég%g%klﬁ%lsgcrgﬁf sé‘%ﬁ%e& (_ilwded_ :
sol vent i9PSEHEOptaisahdasagstleyel batwesatabaut GhmefeitohB0 me/krofbady veight pé
?tﬁl ki ng ’aagﬁal o iSe cbn?hbﬁ:@ﬁ&d?réfeﬂ?&l hiﬁlﬁi B%e?%ﬁeﬁeﬂf%f)&{vc%rpiﬂo%:t bY nfPREHS60

e resulti olution i erile fi red and preferably _

freeZe- dr’?‘ﬁi(g‘gtaﬂaﬁ??fsi%fge?ﬁlé(%&@%‘?@@&° béﬁmggka 90 mgikeor to
fr eetze- d{ yi ng,'ghmﬁ)lmm@atampﬂes:a%e gﬁﬂrﬁtf eﬂltb)'d%qs&as &0t ndt mtlﬁgtllﬁmﬁ]md 1;.\.11
greater . val.ume of sol.uti.on.- A suitable nethod for
freeze- dr%ﬁa{clégsm edsgér}l&f)lg? }llcrﬁ i HOTBP ra?c:,ﬂl?erﬂ gy_,ie?erﬁpgﬁ. ng Principles

and Practice, in Pharmaceutical Dosage Forms, 2nd Ed., 25 Marcel
Dekker, Inc. NY, pp. 163-233 (1993). gEXAMPLES

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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In general, freeze-dried fornulations contain a bul ki ng agent and dn 2603
freeze-dried fornulations contain one or nore tonicity agents. In

appl i cati JHOOVFE3F or mul ations are typically-diluted or r eqRASbEdoHEES

(if freeze- drled) and further diluted if necessary, prior to

adm ni stration. An exanple of reconstitution instructions for the
freeze-dried product are 30 to add ten m*¢ of SVater for injection

(WFI) to the vial and gently agi t ate R dj> JTypi cal

reconstitution times are | ess t,jlan nute.; T.h sulting solution

is then further diluted in an in usi gn sol ut}iuch as dextrose 5%

in water (D5W, prior to adm nistr n. The ac e ingredient is

typically formulated into pharmageuti .,dosa forms to provide an
easily control | abl e dosage of the ru and to ¢ ve A he patient an
el egant and 35 easily handl eabl e ct. For aty ons may conpri se
from0.1%to 99.9% by wei ght of "x‘aCtIV |ng|° ent o nore general ly

- 3 SEP 2003 WD 00/ 52037 PCT/ US00%£0550% gd herein, "unit dose"
~or "unit dosage” refers to physmaf di scrte HT4g that contain a
-predeterm ned quantity of actiye ngré‘%;y, ent®cal cul ated to produce a
desired therapeutic effect. a unit dose is admnistered orally
or parenterally, it is typi caI provided in the formof a tablet,
capsule, pill, powder packet® topical conposition, 5 suppository,

waf er, rreasured units in anpoules or inggyltidose containers, etc.
Alternatlvely a unit dose may be adm nistered in the formof a dry
or liquid aerosol which nay be inhaled or sprayed. The dosage to be
adm ni stered may vary dggendl y characteristics of
the patient, the severi ' 5,-0gMIche neans
used to 10 adm nister the dr ose for a given

patient is usually set by the judgnent of the attendi ng physician.
Sui tabl e carri df ¥l b nuderstepddrycthesecskiiedrin sheeare thaethle fBlEtﬁWﬁg'sBrvEE'Ssﬁf t

and i n§| Udﬂustfﬁﬁl/@ Ekzﬂ'hﬁe Mm @%&%E PYIQEQ e dl\l’,\%%rﬁ (SIBF%t elP@lsslua? as anti-

and/ or s Iale?np cor
gel atin, ofp&eda t?/%‘ﬁi’ esmélgegze Hﬁﬂg filar Pmedmonﬁop@mmsoddsmbedm

carrier, defermoes dtedexdiepinané spé&iﬂéaﬁbx{ ! Mﬁ%?ﬁﬁ%s@&’ﬂﬂh& F’cﬁ d&ﬁﬂgﬁ-r&ﬂg‘nmns
f h t
Por b at S"ﬁ%a‘yrf@bﬁg thol¥ AR Setnils (T ngich Wisconsn) wnless igsiamted s

enul si fi erosh Cf%sspendl ng agents, preservatives, sweeteners, perfun ng
agentsg fl avorlag,,ﬁggmtﬁ DErsRbi nat i ons ther eof . A phar maceuti cal
conposition may, be adm nfﬂg{}er’ using a variety of nethods- 20 -
Suitabl e met hor&epﬂﬂﬂnﬂ@f‘f B’fﬂﬂ?oaf Raniioxybigthetiplelfels or sprays), oral,

|dnj ec'al on and iAlgdedus ®CO @hs Bﬁfo‘l) Wi a%'ae& é‘ e S ERthgLFed W 1
epend u e on. bei n
P p%g}dxtol}ybxpxgnyl?;OOg, f ; -iodopen g{ane: (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).
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SEP L2003

Echi nocandi n-type conmpounds have been shown to exhibit anti funéal? “nhd
"antiparasitic activity such as growth inhibition of variQUuSusesesse

i nf ect WRACYFHgi i ncl udi ng 25 Candi da spp. (i.e., C. Al bicans, ok
Parapsilosis, C. Krusei, C. Gabrata, C. Tropicalis, or C

(Lu Si t anTgWhixth wasaBHed appo°d for 8.75h intiGtteohdsaywentAamesodutidnu SThepyms the
i.e., A Fum gat

, s); i st opl ) (s ) :
Cr ypt oc5ECHM B e.eldf‘%’ the ,esﬁ?gﬁﬁ’%?lg&r%%g?? P‘("E’i"g“s"i%@fgggg‘g%w?%hf B,
Der mat i tbeled hnd fhes Aheradtepovide Brsotidoiigh was wpshed witls deigaized welsepintd the
boydi i, i di-pi i - D1 § Ih oCoxpgyunds
of this p%%glk%bgrggﬁﬁ r@:ﬁ%&%ﬁ%ﬁf {)o?( lgﬁelrﬁ%3 gfér?dgpggﬁéihsartrg @p(%:io marily
r espgnsiilag ¢ (962 PTFar RpME §97:3 hixdnes/BtOAS). il FL NRRIN® O30t S8 del6.9Hz); 1.41
i ndi vi dual s, such as growmh inhibition of Pneunocystis carinii (the
causat i (@&, aHyAToNEm, aH) pheT m2lisiz 6.6pakmehim 2HPTRB (moéH).0E HMR:0d her

i Munocaonpr.omi t] S her, Jr ) h e,~1 ik e .
echi noc é%:‘}n%gggg%n%g%u@ﬁ\gﬁﬁgg ﬁ@éﬁﬁ’?ﬁ Ur%’ Z%gp% Pell’?ﬁ %g%?gdlsﬁg?zl’
35 TrypasoonMS(PAB,): Gni0s R(ICHT)M296H. 29365285801 60&J)5 18, 1dpe) igpsrn -
spp., Trjchomas~sgp . 0 Il @pi : t 8 36! /U5 67 Br,
STEET (MDD bRy e Tn e S B ST e e
t heibor @il2& i ons of the present invention are useful in conbating

ei ther - syst emp,6, fnGAbr 4-BbASId S98-1behiyNGpbiphdiyh2idf ections.
Accordi ngly, ydrate conpl €x (including the

f ornul at i ons Bydleqid ¢2eXDanixtise df Cotmgpoend ) (axal00ge0.33 swl) in tthytyimethylether
manuf act yr f medi canent . f.or, the.1k i 1 ]

descri be@tﬁgg}e@ﬁ) "f—"‘éPfoéggﬁ%qeéi,n’Pﬁwggfhp‘%é??%]y&(a ?gédet?a Ll%%@ﬁa’l da
al bi cans0.8Tmét drpgiselunder Ny whijamantaning theyitemal igamesatuiedeseeny | 1and
MRy ;¢ 108601 LRe By fPALAGEE SifiSd (OISR BEARRAL IV PARRNGD Ghith éaThidn

e presént invention with a fungus or parasite, respectively.
" Cont act g 'yelld\¢gtedf Solatiomi Dhiis e6lufiom etas cooledio -IBPERed dilutedo¥itiniPOoul of
mut ual  tangency of a compound of the invention with a fg,ar asite or .
f ungus. adhydtoms FHifoescnmesulid inmpiiteprgcipitatenBren; f 6pldt 7H K3 selytie
process,, such as b han il RAEX: £ Q&ﬂ@,aﬁ(ﬁ defoniesd
to encon$3§°£’?ﬂ¥§°ﬁ%f%§f“ﬁ’gﬂﬁ§%p?&ééf{r asiti ?%A)’Hﬁ%raﬁ&gct i v; toé le toﬁe :
acti on obverHeShourisouainieiningithe resiction tarapespirediot ey A8T ne-Hnt- 1he
ant 114N gy IR REESdrffixtbe s Bed R 1SIERLTET, dchluBakedito vetihito 5 07Biovkr
conpri ses. adm nj st e“qggqgﬁn Sft&ectl ve a u(ﬂ&} of. arﬁﬁhargg gd“'&deﬁrﬂ}; t(16-
f or nul at 1At yhich Hae th PE PAPAASITEROVE BHEE N EERS BT SsUch h
t r eat nenp 1h)Swidtissilted\ih @ &chite prepipitate. r Ebe miztttwedvasrshhketewigorously ivigh 2M
Candi da [ S 0O eraill ' -S| j T th¥ 8rgani
anmount " ﬁéﬁéf@f’w é?ﬁsb‘sgﬁ&ﬂtgf a%dfjl 8{‘:?@ v%allgg%g%ﬁ?é\ﬁﬁ?emﬁé %g abl {ag.amfc
i nhi bi ti tayef wagdredat tdduped presstirectoguedde amesidust dhisrefidue Was 5“‘“ wi
dependin Hioh f OIS t3PdviIe W8 hite/p@kddriehich isolated by
i nfe iog'/,lﬂ?%z agéi’gﬁh)%%n rae_&ﬂﬁgg?th%fﬁt% osg. il%d %gh@t, I ﬁgge
of the hesetiondilirationand Washrgl timgepith Wﬁ@ﬂﬁmm feldro8Re S8 Ve fir en
g; kew ? o (8B CHLCYMeOn). WrRMRO & 0167 Gl 395,974 (m] 28D TE FOGRITRRS; 4180/(R2H);
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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single daily dose or in multiple doses during the day. The regdre 2003
may | ast from about 2-3 days to about 2-3 weeks or longer. A typical
dai | y -dos¥O44¥3hi stered in single or divided doses) cont PERBsH/0ss
dosage | evel between about 0.01 ng/kg to 100 ngy/ kg of body weight o

an active conpound. Preferred daily doses are generally between about
0.1 ny/kg to 60 25 ngy/ kg and nore preferabP{@bet ween about 2.5 ngy/ kg
to 40 ng/ kg. The follow ng exanples are provided to illustrate but

not limt the ifvehutioorf tolitne (12mi)nmdasomitbBG0RA) RhildE 8N HERY by

i ncor por at ghﬁé%&umoﬁ,ﬁég@ﬁﬁ&ffor AMPLES 30 ill'he hi nocandi n
conpound uséd. t0 exe & yorhe T orrat TshRIsdpliowed by pwaing WithiWerd 2bh
was prepart ‘é’fﬁ%‘%‘gh 8as plrotdagassat | Thi tohueneppaganol sofision (97ml) was added to
peci Tiscala pixthrd®f 1%Y0d r reparal ! .o a
car bohydr (agg e%ﬂg};nr w: %} giﬁpg)gmg)ll)%%g\%\? RE@.&%&%@C ngﬁé‘é 5ﬂ§ H%“’(?&‘Rﬁ@@;ﬂé@ga

havi ng_ t he'+3rPgli 31% tAfegassed 280mprors iNe, XMEBTut{oR(@ N 68.0mnd]SE he
10 2003 WBeO0AaARTwG(ds d3gafed 2 U 8P5080lstoohitt badl Sl Io3H R0 freure of

t hose ski lyyed.in . the art .t.hat the follow ng serves as an
i 11 ustrat irg.’é%el!?g'r?gl%é’ ‘Eﬁ&d‘ﬁ‘ an O%SPﬁ&d’%rd% %C?@Fﬁ%@l-?‘tg, édmmadranddi n
co rrplou nds tugggwlpbasplﬁne (0.84g)3¢gahmapent ;il;)dﬁ&jég%c&! E‘x}id?@ 8he€ dl’l'n’e?xf[c&gion
sim T res,descri bed.in. preferences cite
carl oy uRRRGLLRs a0 BN vt e i e S sy, This mixcure
prepar at i ¥R cogled 1 ¢aT¢ zashltingrin therfoimation heprecipitate (Midh kR Bected by
- W sconsi n)filtatds svasiesd . SE. Y aratiqns - .
Pr epar a![ i 2);1 t&f&%}- Béo nf%%é?ﬁ“ﬁ%ﬁ%%ﬂ%@%%@%@ﬁ%ﬁgc k%g) deionized
B st e e g e
( 600%&%. IPhe Yield fgggg ks uﬁ%@\&@%’fﬁ&e%& B0 i 31, F680Hgp 1142
_rll_ﬁxané { Ef@madil);dh@ine, 215);Bcﬂfrlks,(-‘ﬁlé);@1(1)1)3(!11,_@1[{,E[Jen;,qtgc Igi)@g.dqr @rg(y%g%ﬁ?f/% 5.55
e m xtun = . 0 . h
MNIIEE et B 6 S S R, o
a saturat 38 qUéd 68 Nafinalysig for iCastl,: Qy: iCalido @ 1808 1A 7 H0SF M3 S04 79.91; H.

filtered &M¥. then dried at reduced pressure to provide a solid. This

solid was isolgx,teed by, fi &r_ation washed repeatedly with a total of
2L of ice-cold 1 0l - traces of iodopentane 20 and

then dried overni ght under high vacuum Yield: 340g (88% of a white

powder. Alternabi veR eparati gayof 4-brono-4' pentyl o bi phenyl 1(a):
PO L N oo, |

20

4(a)

A mixture of Compound 3(a) (80g, 0.21mol), 5SM KOH (160ml) and
cetyltrin'{cthylammonium bromide (4.8g, 0.013mol) in xylénc (800ml) 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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"4- Bronp- 4' - hydr oxybi phenyl (12.5g, 50.2mmpl) was added to a sol u§| on . 2003

“of NaOH (2. 28%9 97% pure, 55.2mmol) in deionized H20 (150m ),
fol | owedVR\POBHIET addi ti on of 1-i odopentane (11.9g, 60. 2rmBET/UMRNS508
tetrabutyl ammnl um brom de (0.82g, 2.51mol ) 20 SUBSTI TUTE SHEET

RULE 26) 3 0 / qgsis
gtl rred ;t 90 r? %%\QQW ﬁ??ﬁéggo de Weont R §“§f Ut on. Qﬁ'\r??f?" H.
as the réddiFoum pr%c,@e&d ¢-ht desired product began to precipitate.

The m xture Wapr&lapiion of HOBTEs@POf Compoilrid 4)-ed to provide a solid

whi ch was MShgd%th daei 32@3 wajer until the pHof the filtrate
was neutral an a vacuum oven at 30C. Yield: 5
15. 41g (969 t,

30 9% o) - ToRFoIf{og) it o AR ERRL: hydkde [, Paftndifya ¢
6.98 (m awfydrousBHGh 6H5L), seCsinmviy ac@edanhﬁk¢um3r43268zs 2.92maB v@ﬁte

159 03. 1ﬁéeﬁign§né°#%pg%%ﬂre?é@eh£a§ﬁoyg%éy hiopept metigiogiliopghehloride
1485, 147 C17H19Br O. Cal.cd

B s o, Ot S nO il miR i ey S5 T iltan] g wes
4- B & i
Comaoona TR TpE s BEIQ L RLRACIEH itk flbFly £33 off B4 G 205,
sl oW 30 ad El‘hd combintg brganihexiracts mmgrméntaatéd Mdmxd pessige kaiprowide a solid.

0. 371l ) ; ) e : _
tenper at ﬁ%‘*%‘é%‘ﬁé@% e talied o R, 1A 00 A3 hEtAKIED [ Bhe crystals were
stirred f&pllestedibysaction filtratipn gadj washed rﬁpﬁa&ﬁllﬁr E’S‘blatt@'él m L|of Gentane and then -

yel | ow gr gged 6@riighPindel Iﬂ,@@ﬁmﬁ(@smsqggoqh@lq ba5%(77%67o b, 55 (ut ed
wi th 100m of anhydrous THE which resulted in a e precipitate.

Then, a cbexkngs/CBIGE,,)s BHINMBA &03.58 ¢sr BHR Tptofhyl Hbdrat.60HZAAB A (d,0 Ho 278 2B
in MIBE ( _ 13 d whi | e
i nt oy (D03 @sz o LR Rl S R S R

resul tant reac rred for 1.5h at -78C, then aIIowed

;gdv\?;? EnOXE 5?@ %S&ﬁre c}f*t:&h oMl 4 KS({E ?tlllgﬁmd}})éﬁd tﬂgnﬁﬁ:}i]ag g%énﬂéﬂ' %e&in
white pr e@?‘ﬁ:‘k( élég’g?ﬁ%‘ g? ?QEWQ%E?PW;%'&PB’&% H‘/\# é?\?f‘l ﬁélrgm‘)l)’
( 1800m ) fundcrm,mmmtreaﬂandmbhmﬁ wiab etivred fortdhrag rdody ehspeyutiire mﬁpaélr the adid
ana t yer to _provi

osi i *HAR Sofun i & qolBtRkd RErPG (RS SIEGHRIERR SR Ry &

hept ane ( 80Gwmed: an pliquait &€ the redgtioempduree(3 pipesidropsd gmesadclw hoxmgcneons

L‘f | Br ZtSI 0(@01%(1911 Wash %ﬂu&dtv\nmeﬁnmf{lhl b?p@%m{}( 3@95%&10\6' rﬁix@hre 839 teA8futed

(m
1.80 (m lpepg) (Wnlzmashedawgb waler (52‘?9}“1) 7%59@@3 layier (03’9153‘“1;2 fopd
ggl GiH) ;39 r&i%c()dwais;klrtu}leB:&tB Hﬁﬁer Wd ﬁlﬂer&ié-gsxg%%l%foggmﬁ&e 7[713
134, 640 1pnes e it BRI YAgeyt Sud dripd |v§$u%@é§b“§§ gttt
2874, 16086lakdsssfGnaterial. NOTE: This material could be dissolved in THF and filtered fo remove
any remaining metal contamination. Yield: 61g (92%). R,0.68 (1:1 CH,Cly/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, 5H), 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 2uu3
1500 cm,. Preparation of Conpound 3(a): OC5H11 21 SUBSTI TUTE SHEET :
(RULE 26) "? §”§50ng3 WO 00/ 52037 3(a) PCr/US00/ 05508 A solution of
tol uene (1 3 and propanol (20ml) was degassed 3 tinmes byCTapsdoyssug
vacuumto the solution for 20-30 seconds followed by purging wi th N2.

A 2M solution qypemo ﬁ),, H@&Qﬁéﬁz@% )The t ol uene/ pr opanol

solution (97ml) JWas.adde a, mxture U|*ﬂethy| 4-i odobenzoat e
(14.12g, 53. 9Dl Shized "&ﬁfp‘és"t‘m# Fhrgug}@ut 2>r<m¢ﬁme)A mighirowéGompoand 5(a)
degassed 21 mﬂhnml)l‘aﬂmnmﬁ)&tmfolf%n( AU i hydfiBen L 8544 | ané

s each ux

t f 2 SR8y
or ESSL?J’Z‘?@%%?% S22 b drant Pivﬁf 5i) Wasistimack nder dbdbedle (until
(0. 249,51 . FHRS] shoaed Cvmtﬂﬁ@wismhps@home b%l&ég@pnae amg)xnﬁ&@aﬁ h?ﬂe mixture
degassed 2wiRhfedh @i’ﬁ%u HB8ed 81'9&}1& %}djtge ﬂ%&&# %&%‘%}%@t&?ﬁ éf? ﬁ%@d pressure

under N, for_sh resulttng In a
was cool ed?t3y edo erQVé@m pastthptreoufibe sjmmh This paste a/appeﬁneahﬁtaMTBrﬁl (6b0mI)

was col | eCMh@l:hbh‘suItEﬂ ik fRtpr t 1185 Qe |
(12 2pp MEE O (1 ﬁfé 4EF SRP 7B gE MRS wis b ofed i agmym
MTBE/ Et Oac ! FEeY 1eRToufle & phrrudematorich, This materisl wis aush@bo.a
\\]n_ (6a| goji—le ;3 iigw@éi%h a flort@r 4% feb®s) 2RRRAd for'd hiMRies T Qﬂl?ea) Qﬁ(}?ngg s&xctlolbﬁ]ltered
J= 6. 48 Hz g}"‘gﬁg‘%‘%f‘ij %‘i‘?&l Q"H@"%‘?@H‘)’é& é%d ii\CE HQCHI" vreug tasprayide a7yeblow
( m236H) 88Aqmi| (ﬁcld2§3 g8 2 by HWEE(CFIBét):nucm th87=47 7|_S|i B(rbg(r)) F 2938 c
1723 cm . Anal yaiSm ? oun

79.91; H 6.94. br eﬁéer‘f‘ﬁy@m?”&%oﬂ Re °§f('§ "“‘z‘%’}“}g qn gxeess of the Qyclice
of ConpounBudiess (- 86guive: When the ramtietcld sebgamially zothplete, as indicated by HPLC,
cetyl t13 rretﬂexchmmmerwn POOSH % vidr B9 ad&e S0
refiuxed fogg3h an {g; ?ﬂ% r)ai 10C "?"3“?‘* )“’t‘%?%éwf%“%"r‘s f‘&ée‘gmm“fe
white soli RAFLORS 'f"? ris &éﬂ 23 aepreivmshedyvith aﬁztyc(em@{mmaamb@ture) is
to renove Eitkd tathalrysiitannaispansion 0fA fieh etll’]?x& g'or irbllﬁuft@sg H{etxﬁﬁture 0B Rk lé
was treate Y t he so n was adj uste
pH by the %ﬂﬁ% on g%%@&#’f@éﬂ%% ??ﬁ‘ﬁo?fégfﬁfp gﬂi*ﬁ ke reringed twice with
refl uxed f&d aggors/vater610mi).| Bhe flerateds pouret yinto heeklionof Heieniki k@te@m(frﬂ)
that i20 r ewhilOgshigGhaim tﬁ@ﬁa&t&e fnaddior 4 S3ULLLAG
solid was wash gécil lgrucciessgl Y) Q;t}ﬁ%rr%%‘}] iiio‘bﬁﬁi 8‘%‘? earprfﬁ‘?%ﬁm
until the Precipitate iscollected by suctxon filtration, rinsed wi H O (4 x 25ml), and then dried in

vacuo at room temperature. Yield: 6.81 g (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 Compound 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.
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30 washings were neutral to litnus. Yield: 76 g (98%yield). "H NWVR S
0.89 (t, 3H J= 6.82Hz), 1.38 (m 4H), 1.73 (m 2H), 3.96 (+,3 38P 283
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=8.21 Hz), 8.09 (s, | H. MS(FD+) mz 22
SUBSTI TUTE SHEET (RULE 26) - 3 SEP 2003 V\D ﬁﬁ%} 52037 PCT/ %75&0/ 05508
360. | R(KBr): 2958, 2937, 2872, 1688 cm' ASRIpCAL pages colpaess 2003
Calcd: C 79.97; H 6.71; Found: C 80.50, H 6.77. Preparation of
HOBT ester of Conpound 4(a): A Formation o f HOBT nesylate 5 To a
cold (0C) mxture of hydroxybenzotriazole hydrate (200g, 1.48npl) in
anhydrous CH2Cl2 (1.5L), was slomﬁy“ﬁﬂﬂééranhydrous Et 3N (268,
1.92nmol) while mintaining a tenperature of 0-10C, followed by the
addi tion of nEh @élﬁﬁédéhfiﬂ%fboﬁg&ﬁ{é&i 1&@@%13%(:@& P0bhe ¥BkbGhydrate and
mai ntai ning a tenperature of %er% TUT & was ) ett Fred
for 3h m@&an@dﬁammpbmﬂcmmmﬁdlhymmﬂommysmnm. (2 x 1.2L) and
brine (1.2L). 10 The conbi ned organic extracts were concentrated at
reduced pressure to provide a solid. This solid was recrystallized
from CH2C, 2 (100m ) and heptane (1L). The crystals were collected by
suction filtration and washed regkat dj# W\ h afitotal of 1.L of

hept ane and then dried over nkgh er hi g% ﬂ m (0.5 mm Hg) .
Yield: 2459 (78% Rf 0.55 (1:1 \hexanes/ CH2 . "HNWR 5 3.58 (s,
3H), 7.46 (t, IH J= 7.60Hz), 7.66%(d, 1H, 33;%P28 15 Hz), 7.65 (d, 1

H J= 8.56Hz), 7.68 (d, | H J% 8.2 ), 8X05 (dgn 1 H, J=8.41 Hz).
B. Formation of HOBT ester A m of Conp 4 (50g, 0.14nol) and
the material described above in/ paMN, A ( O0\l7mol ) in DMF (650ml)
was treated dropwi se with Et3N (25rr&' 0. 18\ ), under N, . The

resultant mixture was stirred for 4N aty roop tgnperature until all
the acid 20 was consuned, as detsernified Cl(95:5 CHzC12/ MeCH) .
When all the acid was consuned, al i qupt of tRe reaction mxture
(-3 pipes drops) gave a cle Fpnogeffeous  sol ution when diluted with
3nml of 1:1 CH2d 2/ THF. The ion mxture was then diluted wth
toluene (500mM ), washed w th~wgter (500m ). The organic |ayer
(containing solid product) wag diluted with water (500ni) and
filtered using MIBE for transferrlng The 25 solid was rinsed with
MIBE (2 x 400nml) and dried under vacuumto provide green-white

fl akes afhgrgiherial. NOTE: This material could be dissolved in THE and
filtered to renmove any renai n;@g nmetal contami nation. Yield: 61 g

(929 . Rf 0. dBis@analkybgra) areslkensd groupypn alikpyl rowpgan gyl gowmp, leteromw ) |
1.42 (m 00 (t, 2H, J=6.53Hz), 6.99 (d, 2H,
J=8. 6Hz)grél"§9 Xﬁéqﬁé‘&g‘ﬁgm%g%‘#? 71 (dd, 4H, J=13.91Hz, 8. 40Hz) 7.86
(d, 2H, 30 J38, RQHs) Rs,R71dnd Ry atdinddpenBedHigtroxy. o3 hy

J=8.33Hz). "C NVR S 14.03, 29.44. 28 18" 38.94. 40,10, 40 37,

68. 11, 108. 48R i3 hydregen, methydgr -GHL(INHp0. 48, 123, 04 124. 94,
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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124. 99, 127. 00, 127. 23, 127. 51, 127.73, 128.06, 128.82, 128.86, 1338 3B7 2083
132. 30, 137.15, 141.43,143.54, 147. 85, 159. 15, 162.73. MS(FD+): mz

477. I R(CHC13): 2960, 2936, 2874, 1783, 1606 cm . Analysis_ for
C30H27N303: Calcd: C, 75.45; H, 5.70; N, 8.%6?“%‘8“&8 :5@‘1%5%993

H, 5.58; N, 8.92. 23 SUBSTI TUTE SHEET (RULE 26) J SEP 2U03 WD

00/ 52037 PCT/1RQ4nna08F FlagRdhifetgh of Anti- ngal Conpound 6(a):

Dei oni zed wat er was used throughout the procedure. A m xture of

Conpound 5( a)Rs, Rt an¢Ri2Bemadhymethyld t he nucl eus of Conpound 6(a)

(where Ris dr - . 929 pur HPLC, 19.25 ¢ .2 1) in
anhydr ous DMl:—R/’(a?agfh ewgiépgﬁept‘f)é@/drw OP%TRHPI{3(%§‘?‘|§IHT£IS apgrgach
showed agdpdxgt e consunption of the cyclic peptide starting material).

The mxture was filtered through a baed of celite and the filtrate
was concent r dtdd-QHa PP QEtR ¢ et-QRQIRR |y whergR*36@ethyl; pr ovi de a paste

t hat coul d be, s I - t S ur.ed. i nt.o, MIBE (.5 ) which
resulted in ??1% liﬁ{()ﬁeec;% lpiip y%l?oﬁf%g??%ﬁlp%@é%%m&éwe ?IB}‘P%%’&’ ﬁ(gﬁ'ect ed by
vacuum fdimethglnaistahcbrardresh havily G¥¢ieerd igrudfurest ude material . This
material was crushed to a 10 powder with a nortar and pestle,

slurried for 5 mnutes in toluene (200m ), suction filtered (slow
filtered), rinsed with ML 10 and then dried in vacuo to

provi de a yellow solid. d: &(95% pure by HPLC, retention
time =7.79 mn). Alternatively, the conversion may be carried out
usi ng an excess of the c e U §31. 1 equiv.). Wen the
reaction is substantially %4 ingdicated by HPLC, 15 the
crude material (I Oy of a powder) is added portion-wise to a
vigorously stirred m xtur M\acet ongFnater (60m ). Celite (2.5
g, pre-washed with a 9: 1 3 ong/ yater m & is ,added to the
resul tant suspension. After stirring for 2 mnute§, the mxture is
filtered through a bed ofytgli e\ premashed with 9:1 acet one/ wat er)
and- the cake is rinsed t'w O\l AcBtone/water (I Or). The
filtrate is poured into a beaker of deionized water (200nml) 20 while
gently swirling the m xture which resulted in the formation of a
preci pi tat e. wHateSA, Bf € ah®Di 3¢ tdeerfdeh G 4 . el ol
rinsed with H20 (4 X 25nml), and AN dgf%cgg%égyc\ggg%%lﬁgf é!% %%n‘ﬁk%ﬂ Gt
t enper attur dkoxy, S alkglthig, adqoer pOr(€Ha)m-EP(CIL)L 52 (Gr-Cabadky s
further gyprif{ed s reparatory HPLC chromat ography. Rr 0.29

(80: 20 ﬁg@%ﬂﬂ%gé% m z for CS$H74N7071 Cal cd: 1140.5141;
Found: 25 114Gs 3106 4;IpR6 BB ); q #365.0r2934, 1632, 1518 cni.
Preparation Qf Frucfose conplex with Conpound 6(a). A jacketed

react or was &naPyealigine piperiding tipgiezing; Conpound 6(a), 8 equi val ents

R A ST R

di ssolution was conpl ete. The sol ution was cool ed
3. The complex of claim 2 wherein

R; and R; are each hydroxy;
Ry is hydroxy; and
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30 to 45C. After seeding at 45C, the seeded solution was cool ed teépp o
25C at a cooling rate of -2 degrees/hour. The m xture was furthet? 2003

cooled to OC over 2 hours (cooling rate = -12. degrees/ r) a
then stirred at OC for 12 hours. The pr oduc?@ggeyg%lpﬁg%ag;&%ﬁﬁgg%
filtration, washed with cold nethanol containing |%fructose on a

wei ght / wei ght i n h ng‘firi.ed 2 QULS i.h a ég, _vacuum oven.
35 Assa;,/\?'wer (ﬁl %3%’?18%‘3?}‘1903&8% oge dms $ M%E@%%‘F‘éﬂ’ gf%ﬁésose ted fepm 5

cm x 4. 6 thegrou consivtiag o adkitifol, abbirsdsg Gardiso aXddvhieBefdl hifth, PSIBNGHSse, 2-
anal ytical columm. 24 SUBSTI TUTE SHEET (RULE 26) - 3 SEP 2003

Repl aceméfexypRgeosedulitpldF)-toeaythmlesea tlos_e., fuggse, galactose, glucose, inositol,

echi nocangi n/.c - .eX cO L,sing a .

car bony it e g iRt e BEE T8 ARG, FaRBlgt A ths e cteritose,

f ol | ow ngnedibiose,tmicescry3alRe: Wlllatclee,rp'alatiﬁoseﬁ pema@wmltol,qﬁﬁmse,aﬁaﬂd%epyl
roup, an.al kynyl group, an aryl group, heteroary group, or

gonbipnat TibAse: ¥W§P@1§§9rg§ae; StP@ﬁ fugrospdrehpipse, xylitoki %ylase and hydipten theneafy

hydroxy or hydrogen; R4 is hydrogen, methyl or -CHZC(C))NHZ;Ei R5 and

Rl 1 aresinde r . - -

CoPoate, - opoe%%g%girex?@@{ﬁ%a@%% é@@frgﬁﬁfﬂiﬁ%ﬁ@ﬁyﬁ'@ & Sty from

G -Co6 al H@)@}h ?)ulpmgﬁ_tmg pﬁbfm&ynosp,blhakal?hb ﬂyﬁablrl}lmaapdyemfnbﬁge, Z(S)|-(+)-

p- ni trophe ~Ritro Xy, be , nzyl oxy, p-hal o :

b~ hal oberagBiey Dy mHoRE RS Aoy ﬂéfﬁcwgfaaéﬁw%&kﬁfgﬂm Heluca,

or - OSC3i. €l . 3 e . e .

her cof . A I R o B TRl ot a8 DB iglegitose

conpl ex piladrase W rafineses LirhaRaoseRD-mimge AD-strbitob Detrelmloset kylitol, Rxyderd

R7 are ig%ggedggtgn Ieyeo ydrogen or hydroxy; Rl, R3, R6 and R10 are each

hydr oxy; ygan -OPO3HRa, or -OPQ2HRa, where Ra is nmethyl; Ris

linoleoyl, palmtoyl, stearoyl, nyristoyl, 12-nmethylnyristoyl, 10,12-

di met hyl gyri sThytomplex af Glamis WiettidGaidtaridBPenar! is Sd1E46d #68: 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, meléZitose, 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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| , or where A, B, C and D are independently hydrogen, Cl-Cl2 .atgk%;;) 2003
C2-C12 al kynyl, Cl- Cl12 al koxy, Cl1-Cl12 alkylthio, halo, or -O(CH2)m
[O(CH2)" Jp O(dA-C12 al kyl) or -0-(C|—|2)ql{YF-F; mis 2, 3 or 4,

ni s2, 3or4; pi sOor 1; gi s2,30r4; X is pyrrolidittd2pRpEmagené7 dyugust 2003

pi perazino; E is hydrogen, Cl-Cl12 al kyl, C3-Cl12 cycl oal kyl, benzyl or
C3-C12 cycl oal kyl methyl. 3. The conpl ex. of glaim2 wherein R2 and R7
are each hydroxy; R8 is hydroxy; and, R=% 2) 4CH, 26 - 3SEP20s3

Repl acenent pages 27 August 2003 4.
1- 3 wherein said carbohydrate®
of adonitol, arabinose, arabitol

group consi sting
corbic agid, chitin,

D-cel | ubi ose, 2- deoxy-D-ri bose, citol, ( {+)-erythrul ose,
fructose, fucose, gal actose, ? nosi tol, _kactose, |actul ose,
| yxose, maltitol, maltose, nmalt i , mannj , mannose,

mel ezitose, nelibiose, mcrocrfstaldine | ul gse, pal atinose,
pentaerythritol, raffinose, rhannes ri bosg, sorbitol, sorbose,

xyl ose/any hydrates thereof. 5.
5 wheffei jd carbohydrate is
g«of Learabi no¥, D-arabitol,

starch, sucrose, trehal ose, xylgtol
The conpl ex of any one of clai
selected from the group congsi
L-arabitol, 2-deoxy-D-ribos )-(+)- erythrul ose, D fructose,

D (+)-fucose, L-fucose, D gn ose, a-D-glucose, (3-D glucose,

L- gl ucose, D-lyxose, L-lyxose] maltitol, D-maltose, maltotriose,

D- mannose, nel ezitose, pal atkrnose, D-raffinose, L-rhammose,
D-ribose, D-sorbitol, Dtrehal ose, xylitol, L-xylose and hydrates

t her eof, einThe conplex of Claimb5 wherein said carbohydrate i s

sel ecte romthe group consisting of L-arabinose, D arabitol,
L-arabitol, 2-deoxy-D-ribose, (S)-(+)-erythrulose, D fructose,

D (+) - fucose islanf f - | ucose, D-|yxose,

L-l yxose, D- nal t%?g,%&)r?gl’[)?gfﬂ?(l s@?%é?‘é?‘f%’%@&?ow%@ﬁyhmp, heteroaryl

D-r af f iZR0%e O pomabipatiansither@d; r ehal ose, xylitol, L-xylose and hydrates
thereof. 7. A process of preparing an Echi nocandi n/ car bohydrat e

crystal | i neRg Xp byt steps.of (a) providing an echi nocandin
conpound reﬁ%%@%’%{y’%}ﬁé{‘f’&ﬁ‘ﬁﬁpﬁ egitly Jnydroxy of RydrogEP 2003

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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Repl acenent pages 27 August 2003 R8 RO wherein R is an al kyl groog P
an al kenyl group, an al kynyl group, an aryl group, heteroaryl r 0(‘\'5 2003
or conbinations thereof, R, R2, R3, R6, R7, ar
i ndependent |y hydroxy or hydrogen, R4 is hy® ?Ig@f@ﬂlenhgqgﬁ§|27g$ugust2003
-CHZCKC»NHZ R5 and RI'1 are independently nethyl or hydrogen, R8 is
A CBHZ O3HRa, . .or éPOZHRa where Ra is hydroxy, C-
6 aI kyI mixing yogether said ethipocandip compohiad efiem() to pearhplyshningy
p- nltrommylttomnn@hﬁfxgﬁ@enoxy, benzyl, benzyl oxy, p-hal obenzyl,
p- hal obenzyl oxy, p-nitrobenzyl, or p- nitrobenzyl oxy; RO is -H -0OH,
or -CSCBH and pharnaceutlcally acceptabl e salts or hydrates
t her eof ; -(cphegting s@id nirawe tecwobilizepaigeschibcaudinisdmpiand agd Yo Sol8ilg:

t oget her conmpound of step (a) to a carbohydrate in
a sol veor%ft%?§ s g%i%’lgﬁ)% gétk{%‘fé (c) heating said mxture to solubilize

sai d echi nocandi n conmpound and to solubilize or disperse said

car bohydr at e; (dI aJoveihf caitl mgxtied © dBokiolysrediice s%%hﬁm@cﬂﬁ%é%‘oh%ﬁfa@e
echi nocandi n/ car bohydrate conplex; and (e) isolating said

echi noc&BPc & bohydrate conpl ex. 8. The process of Caim 7 wherein
t he echi nocandi n conpound produced is as defined in claim2 or 3. 9.

The process gfa)iglr)lﬁtu’ggal&éc d@@.ﬁ’&lﬁ}cgrbﬁﬂ%cﬂaﬁ% Mdrate |s as_defined

in claimd4, e process any ne of clainms 7-9
wher ei n sal d solvent is selected fromthe group consisting of

net hanol8: et Hﬁﬁ@lfoceb%@ifz@lamﬂo'dtmm thei echimoesndirf coagpouyll padduebidis awidbfined
met hanol; ﬁﬁﬁ 15 n- pr opanol , isopropanol, n-butanol, 2-butanol,

t - but anoﬁ'1 pentanol, 2- et hyI -l -pr opanol, MVEK, acetone, et hyl

acet at e, toI uene, acet onitrile, fluorobenzene, nethylene chloride,

ni t r onehane The pedcepeoRCIARINE 02 B Gvhieydih %@%ﬁ‘ﬁ@ﬁﬁat& Is as BEinPd RCE5H £T5, or

Claim 1Q wherein said solvent is selected fromthe group consisti’ng
of net hénol et hanol , benzyl al cohol, and m xtures of benzyl al cohol
with nethyl ethyl ketone, ethyl acet ate, and acetonitrile. 12. The

process 10f Cir@k Broktss¥iehg ofle SALFinR7-Y SerdiS sdlF LA18IRks selected from the
group consisting of methao_ol, ethanol, benzyl alcohol, mixtures of benzyl alcohol with
methanol, ethanol, n-propanol, isopropanol, #-butanol, 2-butanol, 7-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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13. The process of Claim 12 wherein said carbohydrate is sol ubl e 3 BEP 2083
sai d net hanol when heated to about 40 to 60C. 29 - 3 S E P 2083

Repl acement pages 27 August 2003 14. The pr &ieRentPagedmIA s 08
sai d carbohydrate is highly soluble in said net hanoth %hen hedgfaed to

about 40 to 60C. 15. The process of Claim 12 wherein said

car bohydjgate ife | 4 sai d et hanaol en. heated to about 40
Lo 60C 16, Thie %ﬂr?,ggggs%g lcg?‘{naln%g/‘%ié 8‘“&?@?“3‘?‘1’?&’3/{%?‘1’8*%%&&1@1%&} gpid

car bohy dmathencloviemyishttité aiesit 40# folos@i d echi nocandi n conpound. IT A
process for preparing a parenteral fornulation conprising the step of

i) mxi t echi no di n/ car bohydrate conpl ex of any one of

f:| )ai ns 1[?'0 e?ﬁ%l’féiﬁeséaﬁg @o‘%ﬁm.salﬂszarbnhédrptede énseluble igisaidmetianol
further whékdasddne abbg 49t gPgoeef (ii) sterile filtering and (iii)
freeze-drying. 19. A pharmaceutical formnulation conprising the

echi nocandi n/ car bohydrate conplex of any one of clains 1 to 6 and a
phar macelfti caltgpraesse of ami encexfeigiine 15 @hereifiaidmasolpdiate docaystallizes
formul at | s &egﬂiﬁl(%cm 9 wherein said excipient is selected from the
group consi Sting of ToniCHPY"Yents, stabilizing agents, buffers,

bul ki ng agents surfactants, and conbinations thereof. 21. Use of the

echi nocalfdi n/& ardvelyfdr plepat@iPba¥ntefal SHAuCHBn bmblidh Oof Qi) tixkdfde
manuf act ure .of a &En}jl cgiﬁcgnt foir) treating a fﬁngIgP iﬁngglceht%pnoﬁ}?lglxm

mamal . B echipqeapdincatbohydrate; camplgxef anyiene pEelaimenk todimpni agesous solvent.
contacting the echinocandin/carbohydrate conplex with bodily fluids

of said 1gamMmethe pHRLEHFCRA I ses ta .an a hous for,
when cont act ed Wi t hssajr((:j E% {7I y H ﬁ?@gﬁgbgﬁ&ﬁﬁe@sSggﬂgfe'@){iﬁ?ﬁ%la”&&%
wher ei n feegizetdfyimgyal i nfection arises from Candi da al bi cans or
Aspergillusfumgatis activity. 30

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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