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Como resultado del examen de patentabilidad de la solicitud de patente de
invencion N° 00 42902, realizado segun el articulo 45 de la decision 486 de la
comision de la Comunidad Andina, se notifica:

1. DOCUMENTOS ESTUDIADOS:

e La memoria descriptiva de la solicitud y el resumen del objeto de la
invencion en folios 11 a 27 y 38 respectivamente.

o |Los ejemplos ilustrativos de la invencion en los folios 20 a 26.

o El capitulo reivindicatorio de la solicitud, constituido por un pliego de 19
clausulas y que se encuentra en los folios 28 a 37 de la solicitud.

¢ Primer examen juridico y técnico de forma de los folios 53 a 56.

o Copia del documento mediante la cual se reivindica prioridad Francesa
FR99 072 52 de fecha 09-06-1999, junto con su correspondiente traduccion
en los folios 62 a 89.

2. OBJETO DE LA INVENCION

¢ Reivindicaciones 1 a13y 18 a 19:

Se reivindican todas las formas de isomeros posibles de moléculas con actividad
antifungica, asi como las mezclas y sus sales de adicion de acidos, que responden
a la formula |.
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Dentro de los que se destacan los compuestos:

Trifluoroacetato de  1-[4-[(2-aminoetil)-amino]-N-2-[[4-[5-[4-(pentiloxi)-fenil]-3-
isoxazolil]-fenil]-carbonil]-L-ornitina]-4-[4-(4-hidroxifenil)-L-treonina-5-L-serina-
equinocandina B

Trifluoacetato de trans -1-[4-[(2-aminociclohexil)-amino]-N-2-[[4-[5-[4-pentiloxi)-
fenil]-3-isoxazolil]-fenil]-carbonil]-L-ornitina]-4-[4-(4-hidroxifenil)-L-treonina]-5-L-
serina-equinocandina B

Entre otros.

De igual forma se reivindican las composiciones farmacéuticas que como
medicamentos al menos un compuesto de férmula I, asi como sus sales de
adicion de acidos farmacéuticamente aceptables.

¢ Reivindicacion 14y 15:

Procedimiento para preparar compuestos de férmula I, caracterizado porque
Se somete un compuesto de férmula Il

HO

a la accion quimica de un agente reductor y/o un agente de funcionalizacion de
una amina y/o un agente de separacion de los diferentes isdmeros obtenidos.

De igual forma se reivindican como nuevos los compuestos de férmuila |l.
¢ Reivindicacion 16 y 17;

Se reivindica el procedimiento segun la clausula 14, caracterizado porque se
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somete un compuesto de formula lll a la accion de un agente capaz de sustituir
NH, con NHR, para obtener un compuesto de férmula IV.

El compuesto de formula IV asi obtenido se somete a la accion de Yoduro de
trimetilsililo a fin de obtener el compuesto de formula Il correspondiente. De igual
forma se solicita proteccion sobre los compuestos definidos por las formulas
estructurales il y V.

Una vez catalogada la solicitud, ésta se clasificd en la seccion A61 K Msas 1> sl
3195 de la Clasificacion Internacional de patentes.

3. CLARIDAD DE LA SOLICITUD

El Articulo 30 de la Decision 486 contempla que “Las reivindicaciones definiran la
materia que se desea proteger mediante la patente. Deben ser claras y concisas y
estar enteramente sustentadas por la descripcion”

Teniendo en cuenta que existen errores de transcripcion en relacion con la
denominacion de las formulas estructurales de los compuestos, en particular de
aquellos definidos en las clausulas 14,15, 16 y 17 de los folios 34 a 37, ésta
dependencia recomienda realizar las modificaciones correspondientes a fin de
hacer claridad acerca de la correspondencia de las formulas estructurales de las
denominaciones: formula i1, Hl y IV,

4. DETERMINACION DEL ESTADO DE LA TECNICA:

Consultadas las fuentes de informacién con que cuenta este despacho, se
encontraron los siguientes documentos, anteriores a la fecha de presentacion de la
solicitud 09-06-2000, relacionados con la materia técnica reivindicada:

/qu



Fecha de

Documento Titulo Publicacion

Use of cilofungin as direct fluorescent
Articulo 1* | probe for monitoring antifungal drug- | Junio 1994
membrane interactions. '
Cyclic antimicrobial peptides and 22/03/1995

EP0644199 )
preparation thereof.
EP0736541 | Cyclic hexapeptide antifungal agents. 09/10/1996
Nuevos derivados de Equinocandina, su
CO098 73452 | preparacion y su aplicacion como | 10/12/1997
fungicidas.
W09823637 | Cyclohexapeptides having antimicrobial { 04/06/1998
activity.

* YUAN-Tih Ko, LUDESCHER Richard, FROST David y WASSERMAN Bruce. Antimicrobial Agents
and Chemotherapy. 1994. p. 1378-1385.

5. EVALUACION DE LOS REQUISITOS DE PATENTABILIDAD:

E] Articulo 14 de la Decisién 486 de la comision de la comunidad andina
establece que: "Los paises miembros otorgaran patentes para las invenciones,
sean de producto o de procedimiento, en todos los campos de la tecnologia,
siempre que sean nuevas, tengan nivel inventivo y sean susceptibles de aplicacion
industrial”

En cumplimiento del articulo 14 de la decision 486 de la comision de la comunidad
andina, se procedié a evaluar los requisitos de novedad, nivel inventivo y
aplicacién industrial con el fin de establecer la patentabilidad de la invencion
reivindicada en la solicitud en estudio.

5.1 Evaluacion de NOVEDAD

El Articulo 16 de la Decision 486 de la comision de la comunidad andina
establece que: “Una invencion se considerara nueva cuando no esta comprendida
en el estado de la técnica.

El estado de la técnica comprendera todo lo que haya sido accesible al publico por
una descripcion escrita u oral, utilizacion, comercializacion o cualquier otro medio
antes de la fecha de presentacion de la solicitud de patente o, en su caso, de la
prioridad reconocida’.

Teniendo en cuenta que se trata de compuestos derivados del nucleo de
Equinocandina B, ésta dependencia evalud la incidencia que, sobre el atributo de
novedad de las moleculas, produce la modificacion de los grupos sustituyentes
sobre las moléculas reivindicadas en las clausulas 1a 13, 15, 17y 18; asi como el
efecto que los cambios posicionales en determinados sustituyentes, ejercen sobre
la actividad farmacoldgica de los compuestos citados.

Las equinocandinas son macro - lipopéptidos sintéticamente modificados con
actividad antifungica, su  estructura base presenta puntos estratégicos de
sustitucion sefalados a continuacion:

/05
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e Residuo Ornitina: posiciones 4 y 5 y grupo amino a fin de formar la
correspondiente amina secundaria.

¢ Residuo Prolina: derivados 3 hidroxi, 4- metil prolina

e Residuo Treoninas: derivados 2 alfa-hidroxi-etilo

e Residuo Tirosina: 3H, 4- hidroxi-homotirosina con sustitucion en el anillo de
benceno en posicion 3.

e Residuo Treonina;: derivados 2 alfa-hidroxi-etilo

Anterioridad D4

La anterioridad D4, solicitud de patente Colombiana CO98 73452, reivindica
compuestos de equinocandina homologos a los presentados por la solicitud en
estudio, de igual forma, reivindica procedimientos para preparar derivados de
equinocandina a partir de estructuras analogas de férmulas estructurales A y B:

HO HO

A B

Procedimientos que también se describen en la solicitud objeto del presente
estudio en las clausulas 14 y 16, utilizando en cada caso como compuestos de
partida, moléculas con nucleo estructural analogo a A 6 B respectivamente.

Anterioridad D2:
La anterioridad D2, publicacién de la solicitud Europea EP0644199, revela
compuestos polipeptidicos con actividad antimicrobiana de férmula general:

R, OH

OH
NH
HyCo
1 Q NH—R;
N o
O )Qo
==0 HN oH
Y
N
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N
o 7/ M
Rg / oH
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OH

Los compuestos en mencién son homdlogos a aquellos reivindicados en la
clausula 17 del capitulo allegado a ésta dependencia con motivo de la solicitud de
patente 00-42902. En particular el ejemplo de preparacion del folio 20 -
anterioridad D2 - que corresponde a la molécula a continuacion sefialada y que se

?

e

'

{



P

encuentra comprendida dentro las modalidades preferidas de los compuestos de
partida del procedimiento descrito en la clausula 16, para los que adicionalmente
se solicita explicita proteccién como productos nuevos en la clausula 17. El
documento afecta la novedad de la solicitud no solo en el sentido de los
compuestos quimicos reivindicados, sino en el de los compuestos de partida
utilizados en el procedimiento de sintesis descnto en la clausula antecedente.

OH
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NH
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° NH,
N 0
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o HN OH
NH
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o OH
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HO

Q
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é/
Anterioridad D5:

La anterioridad D5, publicacion de la solicitud internacional WO98 23637,
comprende ciclohexapéptidos que tienen actividad antimicrobiana y que
responden a la formula estructural:

NH~R;

H

OH

La formula estructural revelada en la anterioridad comprende los compuestos
quimicos de partida de la clausula 16 reivindicados como sustancias nuevas en la
clausula 17. De otro lado, el documento comprende una ruta de sintesis para la
obtencidon de moléculas de formula estructural | - férmuila homdloga a la
reivindicada por la solicitud en estudio - que comprende la formacion de una
amina secundaria en el grupo terminal amino del residuo de ornitina, proceso que
se reivindica en la clausula 16 del documento en estudio.

Teniendo en cuenta que el efecto de las combinaciones en cuanto a los grupos
sustituyentes y posibles cambios posicionales no ha generado resultados
insospechados que evidencien un salto significativo en la regla técnica, los
compuestos reivindicados no se pueden considerar susceptibles de patentamiento
por |a falta evidente de novedad, afectacion ejercida por las anterioridades D4, D5
y D2 estudiadas.

1v7



5.2 Evaluacion del NIVEL INVENTIVO

El Articulo 18 de la Decision 486 dispone "Se considerara que una invencion
tiene nivel inventivo, si para una persona del oficio normalmente versada en la
Materia técnica correspondiente, esa invencion no hubiese resultado obvia ni se
hubiese derivado de manera evidente del estado de la técnica”

Anterioridad D1:

Alrededor de la investigacion sobre el nlcleo estructural de las Equinocandinas
- anterioridad D1 - se han logrado identificar diferentes compuestos que
conservan el espectro antifungico frente a diversas cepas de hongos de las
especies Candida y Aspergillus. Debido a la gran capacidad de las moléculas
para inhibir la sintesis de glucano, molécuta indispensable para generar la pared
celular del hongo, las equinocandinas se consideran de gran importancia
farmacoldgica y terapéutica, hecho que se evidencia en el articulo: “Use of
cilofungin as direct fluorescent probe for monitoring antifungal drug-membrane
interactions”.

En el documento mencionado se determinan sitios de la estructura en los cuales
comunmente se realizan las sustituciones, se sefalan ademas los grupos y la
conformacion del anillo polipeptidico que se considera el farmacoforo de las
Equinocandinas. En este sentido, es evidente que el nucleo Equinocandina se
encuentra ampliamente reconocido en el estado de la técnica por su actividad
antifungica y por ende, los posibles cambios producto de la modificacion en los
grupos sustituyentes, generan una gran gama de compuestos que conservan la
actividad farmacologica, no obstante tales cambios no pueden considerarse
inventivos dado que se han derivado de manera evidente del estado del arte como
bien lo demuestra la anterioridad D1.

Anterioridad D3

La anterioridad D3, publicacién de la solicitud Europea EP0736541, ensefia
composiciones farmacéuticas y un método para inhibir el crecimiento y la actividad
de hongos mediante el uso de compuestos de formula:

NH-R,
R N
H
N Ry, 0

Ra

Esta dependencia encuentra que los compuestos reivindicados presentan analogia
estructural con respecto a la férmula sefialada por el documento, analogia
derivada de los grupos sustituyentes y las posiciones en las cuales se hace
evidente la modificacion de la estructura quimica en los residuos mencionados en
el estudio de novedad realizado al documento.
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De otro lado, también se hace mencion al procedimiento de sintesis de la
reivindicacion 16, el cual parte, como en el caso de la solicitud, del derivado
hidroxilado en el residuo de ornitina, que sufre una N-sustitucién a fin de formar la
correspondiente amina secundaria.

Asi pues, a partir del conocimiento revelado por el documento D1 y la publicacion
D3 que advierten la actividad farmacologica del ndclea ciclopeptidico e identifican
compuestos y sitios especificos de sustitucién, resulta derivado del arte la
obtencion de los compuestos reivindicados, mas aun si se tiene en cuenta que no
se prueba un adelanto sorprendente con respecto a la regla tecnica 6 un avance
inesperado en la terapéutica de infecciones causadas por hongos.

En conclusion los requisitos de patentabilidad de la presente solicitud se
encuentran afectados asi:

Reivindicaciones Requisito que

Documento afectadas afecta

Articulo * 1a13,18y 19 Nivel Inventivo

EP0644199 16y 17 Novedad

EP(0736541 1a13y 16,18y 19 Nivel Inventivo

CQOg98 73452 1219 Novedad

WQ09823637 16y17 Novedad

En cumplimiento del articulo 45 de la Decision 486 de la Comision de la
Comunidad Andina, se le indica que debe dar respuesta dentro del término de
sesenta dias contados a partir de la fecha de la notificacién de la presente
comunicacion. En caso de no dar respuesta al presente requerimiento, o si a pesar
de la respuesta subsistieran los impedimentos para la concesion, se denegara la
patente.

Notifiquese el pregente oflc' confor, ea lo dlspuesto en el numeral 5.2 literal e),
del capitulo 5 d

Alix Carme/ za Céspedes de Vergel
Jefe de Ja Divisién de Nuevas Creaciones

El anterior requerimiento fue notificado por fijacion en lista, de
fecha S

CONCEPTO TECNICO EXAMINADOR TECNICO
Numero 0599 Codigo 202044
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U%c of Cilofungin as Direct Fluorescent Probe for Monitoring
- Antifungal Drug-Membrane Interactions?

" YUAN-TIH KO.' RICHARD D. LUDESCHER,' DAVID J. FROST.? anp BRUCE P. WASSERMAN'~

T Depanatcnt of Food Science, Covk College, New Jersey Agricultural Experiment Station. Ruigers University, New
Rrunswick, New Jersey 08903-0231, and Anii-Infecave Research Division, Abboir Laborutonies,
Abbou Park, llinois 60064-3500°

Receved 27 December 1993/Returned for modification & February 1994/Accepted 21 March 1994

Cilofungin. is an antifungal cyclopeptide which inhibits ceil wail (1,3)-P-glucan biosynthesis in fungal
organisms, and its action against Candida albicans (1,3)-B-glucan synthase has been widely studied. Since
glucan synthhse inactivation is thought to partially result from perturbations of the membrane lipid
_environment, the interaction of cilofungin with fungal membranes and phosphatidylcholine membrane vesicles
wits sludngd (,nlofungm which contains two independent aromatic groups, has an excitation maximum of 270
am und an emission maximum of 317 nm.in agueous solution. Comparison of the fluorescence properties of
cilofungin with those’ of the analogs pneumocandin B,, N-acetyl-tyrosinamide, and 4-hydroxybenzamide
indicatcd that the emission of cilofungin largely derived from the p-octyloxybenzamide side chain, Microsomal
membranes from Saccharomyces cerevisiae, C. albicans, and phosphatidyicholine membrane vesicles induced a
blue shift in the cilofungin emission spectrum and increased the cilofungin steady-state emission anisotropy,
providing direct evidénce lor a cilofungin-membrane interaction. Cilofungin interacted more strongly with
‘membranes of C. albicans than with those of S. cerevisiae, correlating with previous findings that C. albicans is
tur mare susceptible’than S. cerevisiae to the action of cilofungin. These findings support the hypothésis thal
drug-induced inhibition of the (1.,3)-B-glucan synthesis results from the perturbation of the membrane
-environment and the interaction with the giucan synthase complex combined. The siudy demonstrated ways in
which the Huorescence properties of drugs can be used to directly evaluate drug-membrane interactions and
structure-activity relationships,

New anntungal drugs that are dirccted against specific rescence titration and sicady-state anisotropy techniques Flu-

* “lungal targets and that cause minimal toxicity to the host have
attracted considerable interest in recent years. One such targe!
i the phemia membrane-localized (1,3)-B-glucan synthase
(GS: EC 2.4.1.34), which catalyzes the biosynthesis of (1,3)-B-
21 plucan. an cssennal structural polymer of the cell wall (17, 36).
A nutnber of annfungal drugs have been largeted against GSs
S rom vanous fungi including the lipopeptide echinocandin-like
o d.m of anhibinors (12, 30, 31, 135), aculcacin A (23, 24).
- cclolungin (810, 11), pneumocandins (12, 31), and the papu-
|dt~l"dl;l\(" 16. 26. 37), which are lipid-like saccharides. Each
of these compounds contains fatty acid side chains, which have
h‘&*n shown'lo be essential for the actions of cilofungin (34, 38)
and. f\dpul.u-u\dm 13 (37). Although vanous lipophilic com-
;n-unds are known to rapidly inactivate fungal glucan (18, 25)
nd chitn svathases (25). the mechanism by which these
“rampounds mterfere with GS has onfy recently begun (0
L arteacr consderable attention (17, 18, 36),
5 ~Drug-membrane interactions can be probed directly by
_ fescence spectroscopic techniques, provided that the drug
‘contains a structural moiety exhibiting fluorescence properties
“. 6o 1) dn the present study, we demonsirated that cilofungin,
v which contiins 1wo aromatic moieties, exhibils an excitation
m 'f"""”,." at 270 nm and an emission maximum of 317 am in
ucous solution. These fluorescence properties served as the
“hasis tor studving Glofungin-membrance interactions by fuo-

‘ ji;‘('nrrcspundmg authar. Mailing address: Department of Food
oo Rutgees Umiversity, New Brunswick, NJ 089030231, Phone:

"'*‘ On6S Fax, (HOM) 932-6776. Electronic mad address: bruce@

It ruigers edu

2 Thie s publication 2-10558-3-93 of the New Jersey Agnicultural

fament Stanon
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orescence measurements provide a direct means for character-
izing the interaction of the fatty acid side chain group of
cilofungin with fungal membrancs or vesicles of defined com-
positions.

MATERIALS AND METHODS

Materials. Saccharomyces cerevisiae GS-1-36. a glvcogen
synthase-defective mutant, was obtained from k. Cabib, Na
tional Institutes of Health, and was used in all experiments
(29). Candida albicans CCH 442 was obtained as a chnica!
isolate from Cook County Hospital (Cook County, 11} and 1s
a standard culture at Abbott Laboratories SAbbou Park, 11t
|"*Cluridine diphosphate "glucose (UDP-['*C]Glc; 256 m()
mmaol "') was obtained from ICN Radiochemicals (Irvine
Calif.). Brij 35 (polyoxyethylene ether, 23 fauryl ether) was
purchased from Pierce (Rockford, Hi.). Cilofungin and pneu-
mocandin B, were gifts from Eli Lilly (Indianapolis. Ind ) and
Merck Research Laboratories (Rahway, N.J.), respectively
Guanosine-5'-0-(3-thiotriphosphate) {(GTP-y-S) was obtained
from Bochringer Mannheim (Indianapohs, Ind.). Egg i o
phasphatidylcholine (PC, purity, ~-097% ) and N acend o
amide (NATA) were chascd from Sigma (St. Lous, Moy
4-Hydroxybenzamide {HBA) and spcctroscopic solvents were
obtained from Aldrich (Milwaukee. Wis.). Growth media werc
obtained from Difco (Detroit, Mich.).

Growth conditions. Cultures of S. cerevisiac GS-1-36 were
maintained on YEPD (1% ycast extract, 2% peptone. 2%
glucose) medium plates containing 2% agar. Cells were grown
at 30°C in 200 m! of YEPD medium for 12 h at 200 rpm. Cells
(200 ml) were then transferred 1o 2 liters of YEPD medium
and were grown to the mid-log phase (4 1o 6 h) at 30°C and 200
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FIG I Normalized Huorescence excilahion and emission spectra of
vlafungind CFY. preumocandin B, (Pacu Bot. HBA. and NATA. Each
compound was present at 3 level of 10 wM i TBS buler. Emussion
specira were scanned by using excitation and emission bandwidths of
76 and ) § nm. respectively. Excitation spectra were scanned by using
cxcnabon and emission bandwidths of 3.8 and 7.6 am, respeclively
fLach spécirum was normalized to unity by dividing by its peak
intensity

rpm O athicans was moculated into 375 ml of YEPD medium,
and the mixture was shaken at 30°C for 24 h. Cells were then
transferred 10 18 hiners of YEPD medium, grown to the mid-log
 phase (optical density at 600 am, 3.0}, and harvested by
centnifugation at 3000 x g for 10 min.

Membrane isolation. All membrane isolation steps were con-
ducted as described previously (9) on ice or at 4°C. Both S. cerevisiae
and C albicans were disrupied with a Bead Beater (Biospec Prod-
ucts, Inc., Bartlesville, Okla.). Wet paste (50 g) was suspended in 250
ml of 250 mM sucrose~3 mM EDTA-3 mM EGTA {ethylene
glycol-his(B-aminoethyl ether)-N NN’ N'-tetraacetic acid}-2 mM di-
thiothrerol (DTT)-1 mM phenylmethylsulfonyl fluonide~70 mM
Tns-HQ (pH 1.5) in a 340-mi vessel. Prechilled glass beads (diam-
crer, 1.5 mm; total weight, 160 g) were added and the vesse! was then
fully filled. The Bead Beater was operated for five 20 s bursts, with
Semun cooling itervals, The crude extract was recovered, and the
heads were washed with an equal volume of homogenization buffer
(minus sucrose). The fractions were combined and centrifuged at
1500 x g for 1) min 10 remove the celf debns.

Microsomal membrane fractions were prepared by differen-
hal centrifugation (9). Mitochondria were removed by centrif-
ugation of the extract at 23,000 x g for 10 min. -Microsomes
were recovered by centrifugation of the supernatant at 100,000
x g tor I h The micrasomes were resuspended to concentra-
twons of 12 to 48 mg m~"in | mM EDTA-1 mM DTT-33%
tvolvol) ghyeerol-50 mM Tris-HCI (pH 7.8) and were stored at

8O°C The protein content was determined by the Coomassie
brllsant blue dye-binding method (4). with bovine serum
albumin used as a standard.

GS assuys. § cerevisiae and C. albicans were assayed in
mixtures of 100 ul comaining 20 uM GTP-y-S, | mM EDTA,
8% (volivol) glycerol, 0.5% (voltvol) Brij 35, 80 mM Tris-HC!
{pH 7.75), mcrosomal membranes (100 pg of protein), and 2
mM UDP-["C|Gle (0.625 mCi mmol ") (9). Assay mixtures
were incubated for 40 min at 30°C, and the assays were stopped
by the addition of 100 wl of 10% trichioroacetic acid. Samples
were transferred to a 96-well MilliBlot-D apparatus (Millipore,
Bedford, Mass.). The fiters were removed, ar-dricd, and
counted on a direct beta counter (Matrix-9600); Packard In-
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struments, Downers Grove. 1), The 50% intibitory coneen:
trations were defined as the concentrations that inhibited 507
of the GS activity in assay mixtures contaiming standard
components.

Liposome preparation. Small unilamellar vesicles (SUVy)
were prepared by sonication as described previously (15). One
milliliter of PC stock solution (100 mg m} ') stored ut 207
in chloroform was withdrawn 1o a tube and was dricd under
nitrogen gas. Traces of solvent were further removed tw
vacuum centrifugation for 1 h. One mulliliter of TBS bufler (<0
mM Tris-HCL, 100 mM NaCl {pH 7.4}) was then added 10 the
dricd hipid, and the combination was mixed vigorously lor &
min. Vesicles were formed by sonicating hipid dispersions 1 o
probe-type (1/2-in. {1.27-cm}) sonicator {model W-215. Heut
System-Uitrasonics, Inc.. Farmingdale, N.Y.) at 70 W for 2 h
Tubes were sonicated for 10-min bursts with S-mun intervads on
ice until the vesicle solutions became clear. Vesicles were then
centrifuged at 13,600 x g for 2 min 10 remove the debris. Halt
of the vesicle suspensions was used for fluoreseence ttration
and hall was used 10 prepare SUVs, SUVS were ubtained by
centrifugation at 105,000 x g for 45 min at 4°C. PC vesicles and
SUVs were prepared fresh for each use and were manlamed
a1 4°C.

PL assay. Mcmbranc phosphalipid (PL) was quantificd by
determining P, levels as described previously (1)

Fluorescence spectra. Fluorescence excitation and eminsion
spectra were measured on a SPEX FIT!I spectrofiuarimercr
(SPEX Industries, Metuchen, N.J.). Solutions of cilotungin,
preumocandin B, NATA and HHBA were prepared at 1 pM
i TBS buffer by diluting stock solutions preparcd at 40 mM in
dimethyl sulfoxide (DMSO)}. The final concentration o
DMSO in the samples was 0.025%. Excitaton wavelengths
were determined from examination of the UV absarption
spectrum of each compound on a UV-160A model UV-VIS
recording  spectrophotomerer  (Shimadzu Scientific dnstru
ments Inc., Columbia, Md.). Emission spectra were collected
by using various excitalion wavelengths spanming the absorp
tion band of each compound. The wavelength maximum of un
emission spectrum was determined by evaluating the wuve.
length at which the first derivative of the spectrum had a value
of zcro. Excitation and cmission spectra were plotied vither as
normalized intensity ar as relative antensiy. i which the
intensity at each value of a senies of specira was normalized (o
the peak value of one of the spectra in the senes (usually the
cilofungin spectrum).

The quantum yield () of cilofungin in various solvent
sysiems was measured by standard techniques (5). Cilofungin
was dissolved (0 16 mg mi™" in ethanol, and aliquots comain-
ing 200 pg were removed and dricd under speed vacuum lor 2
h. The dried material was then redissolved to $7% in organw
alcohols (see Table 2). Each sample was excuied at 270 nm
(7.6-nm bandwidth), and the emission spectra (3.8-nm band-
width) were collected. Emission maxima were obtained
described above. The quantum yield of cilafungin in sohvem
(Q,) relative 1o thao n aqueaus hutler (Q)) was valiilated
accarding 1o the following relation (SY Q/Q, = (/1)1 10
where / is the integrated emission intensity of cilofungin e
aqueous buffer (/) or in the solvent {/,). and A s the
absorbance of cilofungin in buffcr (A,) or in solvent (4,) at an
excitation wavelength of 27() nm.

Fluorescence titration and anisotropy measurements, Cilo-
fungin fluorescence titrations were conducted in 2.mi mixtures.
the cilofungin concentration was held constant at 40 uM, and
microsomal membranes from § cerevisiae (1,23 mpof Pl me '
of protein; 20 pg of PL wt '), € albicans (1,32 mg o) Plmy
of protein; 20 pg of PL.w! '), or PC vesicles (30 pg of PL ul

Rond
e

/&




VoL. 38, 1994

TABLE 1. Excitation and emission maxima of the
tested compounds

Excitation
maximum (pm)

Emssion

Compound (10 uM) maximum (nm)

HBA 265 334
Cilofungin 270 m
HBA + NATA 274 310
Pneumocandin B, 275 303
NATA 27 306

were used. These PL levels are in agreement with previously
published values (14, 39). The cilofungin fuorescence specira
measured for each sample were corrected for background
fluorescence from the buffer and/or membrane samples by
subtracting an emission spectrum obtained (rom & control
sample containing membranes in buffer at the same concen-
tration but without cilofungin. Relative intensities were calcu-
latcd relative to the intensity of the cilofungin control, which
consisted of cilofungin in TBS with no added PL. Fluorescence
titrations with pneumocandin B, were conducted similarly,

, Steady-sidie cilofungin fluorescence anisotropy experiments
were méasurcd al ambient (emperature (22 = 2°C) (33).
Cilofungin at 40 uM in TBS (0.1% DMSO) was directly
titrated with increasing amounts of fungal membranes (the
concehirations were given above) or PC SUVs (19 ug of PL
ul™'). DMSO a1 0.1% did not affect the anisotropy values.
Fluorescence measurements were made on the SPEX FIT11
spectrofiuorimeter equipped with Glan-Thompson polariza-
tion optics by using an excitation wavelength of 270 nm (23-nm
bandwidth) and an emission wavelength of 318 nm (15-nm
bandwidth).

Fluorescence anisotropy (r) was calculaied by using the
following equation: r = [, ~ G [ )iy + 2 G Iy,,), where
fyy and [y, are the fluorescence intensities determined at
vertical and horizontal orientations of the emission polarizer,
respectively, when excitation is set in the vertical position, and
1,yv and ly,,, are the fluorescence intensities determined at the
vertical and horizontal orientations of the emission polarizer,
respectively, when the excitation polarizer is set harizontatly.
G(=lyvllny) is a factor that corrects for the differential
responses of the emission monochromator and detector to
vertically and horizontally polarized light. Individual fluores-
cence polarization intensities were corrected for background
fluorescence and light scatiering from the membranes without
probes (33) by the method described above.

, RESULTS

Spectral properties of cllofungin. Drugs that possess aro-
matic or conjugated structures often exhibit fluorescence prop-
erties and can therefore be used as fluorescent probes (6, 19).
The cyclic peptide cilofungin, which contains two aromatic
groups, a 3,4-dihyroxyhomotyrosine moiety and & p-octyloxy-
benzoic acid side chain amide bonded 1o the ring (Fig. 1), had
an excitation maximum of 270 nm and an emission maximum
of 317 nm in aqueous TBS buffer (Fig. 2 and Table 1). Since
the observed spectral properties of cilofungin may be due to
either of the two aromatic groups (3, 19), the Ruorescence
properties of the cilofungin analog pneumocandin B, (32) and
analogs of the two aromatic chromophores found in cilofungin
were also studied in order to determine the relative contriby-
tions of the two aromatic groups 10 the observed cilofungin
spectra.

Pneumocandin By, is a close structural analog of cilofungin in
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FIG. 3. Relative fluorescence emission intensities of cilofungin,
pneumocandin B, NATA, and HBA. Euch cumpound way present al
3 level of 10 M in TBS buffer. An excitation wavelengih of 270 nm
(7.6-nm Dbandwidih) was used for cach compound. and cmission
specira (3.8-nm bandwidth) were monitored. All spectra were normal-
ized (0 the peak intensity value of a specirum of a 11} muxiure of
NATA and HBA in TBS buffcr at & total drug concentration of 10 uM

which the p-octyloxybenzoic acid side chain is replaced by »
10,12-dimethylmyristate group at the R1 positon (Fig. (), twa
additional structural changes at positions R2 and R3 shouid
not significantly influence the spectral properties of the mole-
cule. The fluorescence from pneumocandin B, should thus
refiect the spectral properties of the 3.4-dihydroxyhomoty-
rosine moiety of cilofungin. Pneumocandin By had an excita-
tion maximum of 275 nm and an emission maximum of 303 nm
(Table 1). The observed spectra were nearly identical in shape
{Fig. 2), speciral maxima (Table 1), and refative intensity (Fig.
J) 1o those of the tyrosine analog NATA,; the slight differences
in excitation and emission maxima between pneumocandin B,
and NATA may reflect the electronic influence of the hydroxyl
group adjacent to the phenol ring in pneumocandin B, (Fig. 1).
These spectral similarities indicated that the dihydroxyhomo-
tyrosine moiety of pneumocandin B, and thus, that of cilofun-
gin, has spectroscopic properties typical of the phenol side
chain of tyrosine.

We also examined the spectral propertics of HBA, an analog
of the amide-linked p-octyloxybenzaic acid side chain of cile-
fungin (Fig. 1). While the shape of the HBA excitation and
emission spectra were similar 10 those of cilofungin (Fig. 2).
the HBA fluorescence had an excitation maximum of 265 nm
and an emission maximum of 334 nm; these spectra were
blueshifted and redshifted, respectively, from the comparable
spectra seen in cilofungin. The relative intensity of the HBA
emission spectrum was about half that seen in cilofungin (Fig.
3).

Since the excitation and emission spectral maxima (Fig. 2
and Table 1) and the relative emission intensity (Fig. 3) of
cilofungin were intermediate between those of NATA and
HBA, the analogs of the two chromopharcs present in cilofun-
gin, it appeared that the cilofungin fluorescence was a sum of
the fluorescence properiies of both aromatic chromophores in
the molecule. We tested this possibility by comparing the
cilofungin emission spectrum to the emission spectra of sam-
ples containing NATA and HBA mixed at different mole ratios
of HBA/NATA but at identical total chromaphore concentra-
tions (Fig. 4). The emission spectrum of the 1:1 mixture of
HBA and NATA, which reflects the aciual rabo of chro
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FIG. 4. Estumation of ensrygy transfer efficiency. The ralios of
HBA:NATA were varied (us indicated), while the total fuorophore or
alofungin toncentestion was held constant sl # level of 10 uM in TBS
huffer. Samples were excited at 270 nm, and cmission spectra were
monitored by using 8 bandwidth of 3.8 nm.

mophures in ciiofungin, was clearly dilerent from that of
cilofungin in bath relative intensity and speciral position (Fig.
4). However, the spectra of mixtures contalning mole ratios of
4:1 or 7:1 HBA to NATA did resemble the cilofungin spectrum
i both intensity and spectral position. At leust to the extent
that these analogs model the two aromatic chromophores of
cloTungm, this resull indicated (hat the Nuarescence emission
of cilofungin is dominated by the emission from the p-octyloxy-
benzoic acid side chain, This suggests thut the fAuorsscence
from the dihydroxyhomotyrosine moiety of cilofungin is
quenchod and thal the fluorecence (tom the p-octyloxybenz.
amide side chain is enhanced; a likely possibility for this
quenching is intramolecular resonance energy transfer from
the dihydroxyhomotyrosine to the p-octyloxybenzamide chro-
moaphore (19). Since there is significant spectral overlap be-
tween the excilaton spectrum of HBA and the emission
spectrum of NATA (Fig. 2), but not between the excitation
spectrum of NATA and the emission spectrum of HBA, this
explanation is reasonable. We estimate that the energy transfer
cfficiency between homotyrosine and p-octyibenzamide was in
the range of from 60 to 80%.

The quantum yields and emission maxima of cilofungin in
vanous organic solvents are given in Table 2. The emission
maxima of cilofungin were shifted to shorier wavelengths in
organic solvents in corhparison with the values in organic
huller. This shit s i accordance with the spectral theory
which predicis a blueshilt of the emission spectra in more
hydrophobic eaviconments (19). The quanium yields of cilo-
fungin were also lower in organic solvents. The effects of

,

TABLE 2. Spectral characteristics of cilofungin in various solvents

Solven Emission Quantum
maximum (am) yield*
™S N7 1.00
Meihanol 304 0.54
Ethanol 305 0.49
2-Prapanol 306 ’ 0.66
1-Butanol 305 0.55

* Quantum yield values are expressed relative 10 that of the drug in TBS bulier.
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F1Q. $. Ciofungin (CF) emssion speciral shilt induced by intcrac:
tion with fungal membranes. Cilofungin at 40 wM was incubated in the
sbsgnce and presence of mictosomal membisnes hum 8. cerevisiae (A)
and C. albicans (B). Both membranes were added 10 & level of 66.8 uM
membrane Pl

various solvents on the emission spectrum of HBA were also
tested. The spectrum of HBA was blueshified in methanol,
ethanol, and 2-propano) (from 334 to 312 to 316 nm; data not
shown). Thus, HBA emission was slso alfected by exposure to
hydrophobic solvents.

Intersction of cilofungin with yeast membranes. Cilofungin
is an inhibitor of (1.3)-B-glucan synthesis in C. albicans (35).
but it is not an inhibitor of the GS {rom § cereviviae We
obtained 50% inhibitory concentrations of 37 M and > | mM
for C. albicans and S. cerevisiae, respectively, using standard
assay conditions. The MIC of cilofungin for C. albicans was 3.0
g mi~', whercas it was 30 ug ml~ ' for 8. cerevisiae, The MICs
were determined by the microtiter dilution method with yeast
nitrogen broth medium (28). The faity acid side chain of
cilafungin has been shown to he emsential for cilofungin's
inhibitory effects (34). This differential inhibition led us 0
investigate the ability of cilofungin to bind 10 membranes from
both organisms. Cilofungin’s Muorescence properties cnubled a
direct observation of the interactions between cilofungin and
the fungal membranes (Fig. 5 and 6).

Upon incubation of cilofungin with equal concentrations of
membranes from either C. albicans or §. cerevisiae, the emis-
sion of the probe blueshifted to shorter wavelengths (Fig. 5).
Such a shift is direct evidence for cilofungin-membrane inter-
actions (6). The magnitude of the shift, however, was signifi-
cantly greater with C. albicans membranes (4-nm shift of the
emission maximum) than for S. cerevisiae membranes (I-nm
shift of the emission maximum). A blueshift in the emission
spectrum is typically observed upon transfer of a luorophore
from an aqueous environment to a more hydrophobic environ-
ment (6, 19); as noted above (Table 2), both cilofungin and the
side chain analog of the p-octyloxybenzamide side chain of
cilofungin also displayed a significant blueshift upon transfer 10
a nonpolar medium. These results indicated that there is a
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FIG. 6. Anisotropy titrstion of cilofungin with yeast membranes.
Cilofungin a1 2 level of 40 uM in TBS buffer was titrated with
increasing amounts of yeast membranes, as indicated. The change in
anisotropy was calculated as described in the text.

direct inicraction between cilofungin and the fungal mem-
branes. Morcover, (he larger blueshift seen in the presence of
C. albicans membranes indicated that cilofungin interacts more
sirongly with these’membranes than with S, cerevisice mem-
branes. C L

The influence of fungal membranes on the cilofungin emis-
sion spectra was not uniform across the emission band. Inter-
aclion with tife membranes produced a significant blueshift on
the red edge of the spectrum and but had no affect on the blue
edge of the spectrum (Fig. 5). Since the cilofungin emission
spectrum is a combination of emission from the dihydroxyho-
motyrosine moiety, which has a peak position at about 303 nm,
and emission from the p-octyloxybenzamide side chain, which
has a8 peak position at about 334 nm (using emission maxima
values from Table 1), the blue edge of the cilofungin emission
reflects emission (rom the dihydroxyhomotyrosine moiety and
the red edge refiects emission from the p-octyloxybenzamide
side chain (Fig. 2). Binding 10 membranes thus produced a
large perturbation in the emission of the p-octyloxybenzamide
side chain of cilofungin and little or no perturbation in the
emission of the dihydroxyhomotyrosine moiety in the peptide
ring: this suggests that the former group, but not the [atter
group, is involved in physical interactions with the membrane.

The emission anisotropy of cilofungin was also used o
monitor the interaction of the drug with fungal membranes.
The cilofungin anisotropy was 0.242 in aqueous TBS buffer;
titration of cilofungin with increasing concentrations of fungal
membranes produced a dose-dependent increase in the cilo-
fungin anisotropy (Fig. 6), predicting further evidence that the
drug interacted with the membranes. The increase in anisot-
ropy was larger with C. albicans membranes than with S.
cerevisice membranes, providing further indications that C.
albicans membranes bind cilofungin more strongly than mem-
branes from S. cerevisiae.

Interaction of cilofungin and pneumocandin B, with mem-
brane vesicles. The data in Fig. § suggest that the interaction of
cilofungin with fungal membranes is directly mediated by the
p-octyloxybenzamide side chain of the drug. We tested this
possibility by comparing the spectral responses of cilofungin
and pneumocandin B, which does not contain the p-octyloxy-
benzamide side chain, to titration with PC SUVs, PC was
chosen because it is a major membrane phospholipid of both S.
cerevisiae (39) and C. albicans (14). Fluorescence titrations
were performed by holding the drug levels constant and
varying the level of PC vesicles (Figs. 7 and 8). Interaction with
the PC vesicles produced a large blueshift, from 317 10 307 nm
(Fig. 7A). in the emission maximum of cilofungin as well as a
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FIG. 7. Interactions of cilofungin and pneumocandin By with PC
membrane vesicles. Cilofungin and pneumocandin By were held
constant at a level of 10 uM in TBS buffer and increasing amounts of
PC vesicles were added, as indicated. (A) Emission wavelengih
maxima; {B) relative emission iniensities.

decrease of over 70% in the relative intensity of the emission
(Fig. 7B); as noted above (Table 2) these are the spectral
responses cxpected for the transfer of cilofungin f{rom an
aqueous to 2 nonpolar environment. Similar titrations of
pneumocandin B, with PC vesicles, however, had no effect on
the emission maximum of the drug (Fig. 7A) and little effect on
the relative emission intensity (Fig. 7B), indicating that, ai-
though pneumocandin By, appears ta interact with these mem-
branes, the interaction has little influence on the spectral
properties of the dihydroxyhomotyrosine chromophore.

The lack of any significant fluorescence perturbation asso-

. ciated with interactions of pneumocandin B, with PC vesicles

provides a strong indication that the tyrosine group, which is
located on the core peptide ring of both cilofungin and
paecumocandin B, (Fig. 1), does not interact with the mem-
branes. The significant fluorescence perturbations associated
with interactions of cilofungin with PC vesicles, however,
provides a strong indication that the p-octyloxybenzamide side
chain does interact with the hydrophobic region of the mem-

A
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F1G. 8. Anisotropy titration of cilofungin with PC SUVs. Cilofun-
gin at & level of 40 uM in TBS buffer was litrated with PC SUVs, as
indicated. The change in anisotropy was obtained as described in the
text.
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hranes. Further cvidence for the sirong interaction of cilafun-
wn with PC vesicles was provided by the duse-dependent
tncrease an 1he citofungin anisotropy caused by \itration with
PC vesicles (Fig. B). This increase pravided direci evidence for
¢ physical tntcraction hetween the drug and the vesicles.

DISCUSSION

In 1he study deseribed here, we demonstrated thal cilofungin
passcsses spectral properties which cnable i 10 be used a5 a
direct fluorescent probe of cilofungin-membrane imeractions.
Ciiolungin exhibus an excitation wavelcngth maximum of 270
nm and an cmussion maximum of 317 am (Fig. 2). This
excanon wavelength suggests that cilofungin’s fluorescence
denves from cither the homotyrosine group of the peptide or
the axybenzamide group on the amide-linked p-octyloxyben-
e werd maecty (19), To clarify the relative contribution of
cach of these structural moieties 10 cilofungin's emission

ANTIMICROB. AGENTS CHEMOT RN

tonships and interactions of 1he fuity acrd sede chain moiwcnes
with lipid bilayers prechmically. The strong nteraction of
cilofungin with synthetic liposomes of defined composition
suggests that the inhibion of (1.3)-8-glucan synthesis coutd
resule from the combined clects of perturbation of 1he mem.
brane ¢nvironmeni 4> well ax the inigraction of alofungin with
the (1,3)-B-GS complex.
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wherein:
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R* and R" are independently methyl or hydrogen: Rx1, Rx2 Ry! Ry2, Ry3, and Ry4 are independently hydroxy or
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Description

This invention relates to semi-synthetic cyclic peptide compounds which are useful as antifungal and antiparasitic
agents and which have improved stability and water solubility. In particular, it relates to derivatives of the echinocandin
class of cyclic peptides: to methods for treating fungal and parasitic infections, and to formulations useful in the methods.

The compounds provided by this invention are semi-synthetic compounds derived from cyclic peptides which are
produced by culturing various microorganisms. A number of cyclic peptides are known in the art including echinocandin
B (A30912A), aculeacin, mulundocandin, sporiofungin, L-671,329, and S31794/F1.

In general, these cyclic peptides may be structurally characterized as a cyclic hexapeptide core (or nucleus) with
an acytated amino group on one of the core amino acids. The amino group is typically acylated with a fatty acid group
forming a side chain off the nucleus. For example, echinocandin B has a linoleoy! side chain while aculeacin has a
palmitoyl side chain.

The tatty acid side chains may be removed from the cyclic peptide core to provide an amino nucleus (for example,
a compound of formula I, below, where R, is hydrogen). The amino group may then be re-acylated to provide semi-
synthetic compounds such as those claimed in the present application.

The echinocandin B nucleus has been re-acylated with certain non-naturally occurring side chain moieties to pro-
vide a number of antifungal agents (see, Debono, U.S. Pat. No. 4,293.489). Among such antifungal agents is cilofungin
which is represented by a compound of formula | where R', B* and R" are methyl; RX! and R*2 are hydroxy, RY1, RY2,
RYS, R¥4 are hydroxy, Rq is hydroxy, and R, is p-(octyloxy)benzoy!.

The present invention provides a compound of formula |:

RY? 0 RrRx1 u
Rm N__ R,‘
N V2
N : i ©
o HN
R' O RU
NH j OH
OH - N
NY<_Z i
0
- @] RrRY?

R¥¢ Ry3

Ro

wherein:

R’ is hydrogen, methyl or NH,C(O)CH,-;

R" and R" are independently methyl or hydrogen:

RX1, RX2, RY1, RY2 RY3, and RY4 are independently hydroxy or hydrogen:
R Is a group of the formula

[«7
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R, is C4-Cg alky!, C4-Cg alkoxy, phenyl, p-halopheny!, p-nitrophenyl, phenoxy, benzyl, p-halo-benzyl, or p-nitro-
benzy!;

1) R, is a group of the formula
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where:

A) Rjis C4-Cy5 alkyl, G4-Cg alkoxy or quinolyl;
B) Rg is -O-(CHp)n[O-(CHy)alo-O~(C4-Cy atkyl);

m and n are independently 2, 3 or 4;
pisOori;or

C) Ry is -Y-(C4-Cy, alkyh);
Y is -C=C- or -CH=CH-: or
D) Ry is -O-(CHy)y-G;

qis2, 3or4;
G is G;-Cyp bicycloalky!l or C4-Cy4 tricycloalkyl; or

) R, is a group of the formula

_Egz‘@m

where:

Zis -0-, -C=C-, -CH=CH-, -CH,-CH,-, -CH,-, or a bong;

A) R, is hydrogen, C4-Cy, alkyl, Cy-Cy, substituted alkyl, C,-Cy5 alkenyl, C5-Cy, substituted alkenyl, Co-Cyp
alkynyl, Co-C 4 substituted atkynyl, C4-C45 alkoxy, C5-Cy, cycloalky!, C7-C,q bicycloalkyl, C-Cy 4 tricycloalkyl,
C4-C45 cycloalkoxy, naphthyl, pyridyl, thienyt, benzothienyl, quinolyl or pheny!; or

B) R, is phenyl substituted by amino, Cy-GC4, alkylthio, halo, C,-Cq5 alkyl, C»-C4, alkenyl, C,-Cy, alkynyt, Cy-
C,, substituted alkyl, C,-C, substituted alkenyl, C,-C,, substituted alkynyl, C4-C,, alkoxy, triflucromethyt,
phenyl, substituted phenyl, or phenyl substituted with a group of the formula ~O~(CH) e O-(CH)n)a-O(C1-Cy 2
alky!l) where m, n and p are as defined above: or

C) R, is C4-C,, alkoxy substituted with halo, C,-C,, cycloalkyl, C-C,q bicycloalkyl, C;-C., tricycloalkyl, C4-
Cg alkoxy, Co-Cy, alkynyl, amino, C4-Cy4 alkylamino, di(C4-Cy4 alkyl)amino, formamido, C,-C,, alkanoylaminoe,
or pheny! substituted with a group of the formulfa -O-(CHy) - {O-(CHy),1,-O-(C4-Cy alkyl) where m, n and p
are as defined above; or

D) R, is -O-(CH,),-W-Rg;
ris2, 3or4;

W is pyrrolidino, piperidino or piperazino;
Rg is hydrogen, C4-Cy, alkyl, C4-Cy, cycloalkyl, benzyl or C45-Cy, cycloalkylmethyl; or
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E) R, is -Y!-Rg;
Y'is -C=C- or -CH=CH-:
Rg is C4-Cqp cycloalkyl, C5-Cqq bicycloalkyl, C5-Cy 4 tricycloalkyl, C5-C, cycloalkenyl, naphthyl, benzo-
thiazolyl, thienyl, indany!, fluorenyl, or phenyl substituted with C,-C,, alkylthio, C,-Cy, alkenyl, C5-Cys
alkynyl, halo(C,-Cg alkoxy) or a group of the formula -O-(CH,) -W-Rg where r. W and Rg are as defined
above; or
Re is phenyl substituted with a group of the formula -O-(CHy) ;- [O-(CHy),),-O-(C1-Cy alkyl) where m, n
and p are as defined above; or

F) R, is C;-Cy, alkoxy substituted with a group of the formula -NHC(O)R;
R, is C,-Cg alkoxy, or phenyl(C4-Cg4 alkoxy); or

i) R, is a group of the formula

where R® is C;-C,, alkoxy or a group of the formula “0-(CHy) py[O-(CHy)y ,-0~(C1-Cyz alkyl) where m, n and p
are as defined above; or

V) R, is a group of the formula
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where:

Y and Ry are as defined above;
Ry is phenyl, C;-C,, alkyl, or C;-C,, alkoxy; or

V) R, is naphthoyl substituted with R, where R, is as defined above;

or a pharmaceutically acceptable salt thereof.

Also provided are pharmaceutical formulations, methods for inhibiting parasitic or fungal activity and methods of
treating fungal or parasitic infections which employ the compounds of the invention.

As used herein, the term "C-C 5 alky!" refers to a straight or branched alkyl chain having from one to twelve carbon
atoms. Typical C4-Cy, alkyl groups include methyl, ethyt, propyl, isopropy!, butyl, sec-butyl, t-butyl, pentyl, 5-methy!-
pentyl, hexyl, heptyl, 3,3-dimethylheptyl, octyl, 2-methyi-octy!, nonyl, decyl, undecy!, dodecy! and the like. The term
"C1-Cy4 alkyl" includes within its definition the terms "C4-C4 alky!" and C4-C, alky!.”

The term "halo" refers to chloro, fluoro, bromo or iodo.

The term "C,-C,, alkeny!" refers to a straight or branched alkenyl chain having from two to twelve carbon atoms.
Typical C5-Cy, alkenyl groups include sthenyl, 1-propen-2-yl, 3-buten-1-yl, 1-buten-2-yi, 1-buten-1-yi, 1-penten-3-y!,
2-hexen-8-yl, 1-decen-2-yl, 2-decen-5-yl and the fike.

The term "C,-C,» alkynyl" refers to a siraight or branched alkynyl chain having from two to twelve carbon atoms.
Typical C,-Cy, alkynyl groups include ethynyl, 1-propyn-1-y!, 1-propyn-2-yl, 1-butyn-1-yl, 1-butyn-3-yl, 1-pentyn-3-yl,
4-pentyn-2-yl, 1-hexyn-3-yl, 3-hexyn-1-yl, 5-methyl-3-hexyn-1-yl. 5-octyn-1-yl, 7-octyn-1-yl, 4-decyn-1-yl, 6-decyn-1-yl
and the like.

The term "C,-C,, alkylthio” refers to a straight or branched alky! chain having from one to twelve carbon atoms
attachedto a sulfuratom. Typical C{-Cy, alkylthio groups include methyithio, ethyithio, propylthio, isopropylthio, butyith-
10, 3-methyl-heptylthio, octyithio, 5,5-dimathyl-hexylthio and the like.

The term "C,-C4, alkoxy" refers to a straight or branched alkyl chain having from one to twelve carbon atoms
attached to an oxygen atom. Typical C1-C,, alkoxy groups include methoxy, sthoxy, propoxy, butoxy, sec-butoxy, pen-

[«
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compounds and their inherent antiparasitic and antifungal properties, or in other words, the compounds, used in the
claimed methods are the causative agent for such inhibition.

The term "pharmaceutically acceptable salt” as used herein, refers to salts of the compounds of the above formula
which are substantially non-toxic to fiving organisms. Typical pharmaceutically acceptable salts include those salts
prepared by reaction of the compounds of the present invention with a mineral or organic acid or an incrganic base.
Such salts are known as acid addition and base addition salts.

Acids commonly employed to form acid addition salts are mineral acids such as hydrochloric acid, hydrobromic
acid, hydroiodic acid, sulfuric acid, phosphoric acid and the like, and organic acids such as p-toluenesulionic, meth-
anesulfonic acid, oxalic acid, p-bromophenylsulfonic acid, carbonic acid, succinic acid, citric acid, benzoic acid, acetic
acid, and the like. Examples of such pharmaceutically acceptable salts are the sulfate, pyrosulfate, bisulfate, suffite,
bisulfite, phosphate, monohydrogenphosphate, dihydrogenphosphate, metaphosphate, pyrophosphate, chloride, bro-
mide, iodide, acetate, propionate, decanoate, caprylate, acrylate, formate, isobutyrate, caproate, heptancate, propi-
olate, oxalate, malonate, succinate, suberate, sebacate, fumarate, maleate, butyne-1,4-dioate, hexyne-1.6-dioate,
benzoate, chlorobenzoate, methylbenzoate, dinitrobenzoate, hydroxybenzoate, methoxybenzoate, phthalate, sul-
fonate, xylenesulfonate, phenylacetate, phenylpropionate, phenyibutyrate, citrate, lactate, y-hydroxybutyrate, glycol-
fate, tartrate, methanesulfonate, propanesuifonate, naphthalene-1-sulfonate, napththalene-2-suifonate, mandelate
and the like. Preferred pharmaceutically acceptable acid addition salts are those formed with mineral acids such as
hydrochloric acid and hydrobromic acid, and those formed with organic acids such as maleic acid and methanesulfonic
acid.

Base addition salts include those derived from inorganic bases, such as ammonium or alkali or atkaline earth metal
hydroxides, carbonates, bicarbonates, and the like. Such bases useful in preparing the salts of this invention thus
include sodium hydroxide, potassium hydroxide, ammonium hydroxide, potassium carbonate, sodium carbonate, so-
dium bicarbonate, potassium bicarbonate, calcium hydroxide, calcium carbonate, and the like. The potassium and
sodium salt forms are particularly preferred.

It should be recognized that the particular counterion forming a part of any sait of this invention is not of a critical
nature, solong as the salt as a whole is pharmacologically acceptable and as long as the counterion does not contribute
undesired qualities to the salt as a whole.

Typical examples of acyl groups at R, in formula | include benzoy! substituted by a polyoxa-alky! group such as
2-methoxyethoxy (p is 0, m is 1), 2-ethoxyethoxy (p is 0, m is 2), 2-(2-ethoxyethoxy)ethoxy (mis 2, pis 1, nis 2}, 3-
(2-ethoxyethoxy)propoxy, 4-(2-methoxyethoxy)butoxy, and the like, or benzoy! substituted by alkynyi groups (-C=C-
(C4-Cy, alkyl)) such as propynyl, butyny!, hexynyl, undecynyl, and the like, or cis or trans alkeny! groups (-CHp=CHoy-
(C4-Cyp alkyl)) such as propenyl, butenyl, hexenyl, decenyl, and the like.

Examples of acyl groups where R, is a group of the formula

*@_@Z‘@Rq

include diphenyl ethers (Z is -O-), diphenyl acetylenes (Z is -C=C-), stilbenes (Z is -CH=CH-) and biphenyls (Z is a
bond).

Examples of diphenyl ether groups include 4-(4-butoxyphenoxy)benzoyl, 4-(4-hexoxyphenoxy)benzoyl, 4-
{4-ethoxyphenoxy)benzoyl, 4-(4-phenyloxyphenoxy)benzoy!, 4-[4-4-(4-dodecyloxyphenoxy)benzoy!, 4-[4-(3-dimethyl-
aminopropoxy)phenoxylbenzoy! and the like.

Examples of diphenyl acetylene and stilbene groups include 4-styrylbenzoyl, 4-(4-methoxystyryl)benzoyl, 4-(4-bu-
toxystyryhbenzoyl, 4-(phenylethynyllbenzoy!, 4-(4-ethoxyphenylethynyl)benzoyl, 4-(4-cyclohexyloxyphenylethyny!)
benzoyl and the like.

Examples of bipheny! groups include 4-[4-(butoxy)phenyllbenzoyi, 4-[4-(cyclobutylmethoxy)phenyl] benzoy!, 4-
[4-cyclopentylmethexy)phenyllbenzoyl, 4-{4-(cyclohexylethoxy)phenyllbenzoyl, 4-[4-(hexoxy)phenyi] benzoyl, 4-phe-
nyibenzoyl, 4-[4-(11-amino-undecyloxy)phenyl] benzoyl, 4-{4-(11-formamidoundecyloxy)phenylbenzoyl, 4-[{4-(iso-
pentoxy)phenyllbenzoyi and the like.

Examples of bipheny! groups where R, is -O-(CH,) -W-R; include 4-{4-{2-(N-cyclohexylpiperidino-4-ylethoxylphe-
nylibenzoyl, 4-[4-[2-(N-hexylpiperidino-4-yhethoxylphenylibenzoyl, 4-[4-[2-(4-benzylpiperidino)-ethoxylphenyllben-
zoyl, 4-[4-[2-(4-cyclohexylpiperidino)-ethoxylphenylloenzoy! and the like.

Examples of bipheny! and diphenyl ether groups where R, is -Y?-Ry include 4-{4-(phenylethynyiiphenyl] benzoyl,
4-[4-(phenylethynyl)phenoxylbenzoy!, 4-{4-(hexynylphenyllbenzoyl, 4-[4-(styry)phenoxylbenzoyl, 4-[4-{4-4-methyi-
piperidino)ethoxylphenylethynyllphenyl] benzoyl, and the like.

J]&<7
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Acy! groups where Ry is -O-(CHj,),-W-Bg may form acid addition salts of the basic amino groups of the piperidine
and piperazine heterocyclic groups with organic or mineral acids such as hydrochioric acid, hydrobromic acid, sulturic
acid and phosphoric acid and with organic acids such as the sulfonic acids, benzenesuffonic acid, toluenesulfonic acid,
methanesulfonic acid, acetic acid, chioroacetic acid, trifluoroacetic acid, benzoic acid, isophthalic acid, salicylic acid,
citric acid, malic acid, succinic acid, malonic acid and the fike.

Table 1, below, provides further examples of acyl groups, R,, found on cyclic peptides of formuia I.

Table 1

R>

0

i

—-'C—@-O(CHZ)ZO (CH,) ¢CHy
g

"'C"@'O(CHQ) ~O (CH, ) +CH;
q

—'C'@'O(CHz) 20 (CH;) oCH;

0
n

—c—@- C=C- (CH, ) 5CH;
S

- c—@- C=C- (CH,) sCHjy
0 trans

—c-@-csc— (CH,) 7CHj
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or a pharmaceutically acceptable salt thereof.
Of these compounds, more preferred are those compounds of formula | where:
R*¥1 and R*2 are hydrogen:
or a pharmaceutically acceptable salt thereof.

The compounds of formula | may be prepared according to Reaction Scheme [, as follows.

Reaction Scheme I
\G/\ A/i —R™*
R' o R"
OH
m (IA)
RY?

A. deacylate

e
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B. re-acylate

- N-R;
H RY?
o)
N H
O N [1]
R 07>—Y'R
NH OH
OH o N
N
0 M
O Ry
RXe Ry3
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C'. Protect aminal
hydroxy groups
[optional]

C". pPhosphorylate

C"™. Deprotect

e
-3

zZm
o
o

NH OH
OH i N
0 Nm ‘o
0 4
RX‘_ . Ry
RY?
Ro

C. Phosphorylate § (1D}
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Rralis a naturally occurring cyclic peptide sidechain;

R is hydroxy;

RP is an hydroxy protecting group; and

R, R R", R, B2 Ryl Ry2, Ry, Rv4 | R, Ry and R, are as defined above.

Reaction scheme |, above, is accomplished by carrying out reactions A-C (or A-C"), in order. Once a reaction is
complete, the intermediate compound may be isolated by procedures well-known in the art, for example, the compound
may be crystallized and then collected by filtration, or the reaction solvent may be removed by extraction, evaporation
or decantation. The intermediate compound may be further purified, if desired, by common technigues such as crys-
tallization or chromatography over solid supports such as silica gel, alumina and the like, before carrying out the next
step of the reaction scheme.

in reaction 1A, a naturally occurring cyclic peptide of the formula (1A) is deacylated using procedures known in the
art to provide an amino nucleus of formula (IB). This reaction is typically carried out using enzymatic acylation by
exposing the naturally occurring cyclic peptide to a deacylase enzyme. The deacylase enzyme may be obtained from
the microorganism Actinoplanes utahensis and used substantially as described in U.S. Patent Nos. 4,293,482 and
4,304,716, herein incorporated by reference. The deacylase enzyme may also be obtained from the Pseudomonas
species. Deacylation may be accomplished using whole cells of Actinoplianes utahensis or Pseudomonas or the crude
or purified enzyme thereof or using an immobilized form of the enzyme. See European Patent Application No. 0 460
882 (December 11, 1991). Examples of naturally occurring cyclic peptides which may be used as starting materials
include aculeacin (palmitoyi side chain), tetrahydroechinocandin B (stearoy! side chain), mulundocandin (branched
C,5 side chain), L-871,329 (C,4 branched side chain), S 31794/F1 (tetradecanoyl side chain), sporiofungin (C;g
branched side chain), FR901379 (palmitoyl side chain) and the like. A preferred naturally occurring cyclic peptide is
echinocandin B (a compound of formula (IA) where R, R", and R" are each methyl, ' and R*2 are each hydroxy,
RY1, RY2, RY3, RY4 are each hydroxy, R is hydroxy and R, is linoteoyl).

[n Reaction IB, the resulting amino nucleus is then re-acylated using procedures known in the art to provide a
compound of formula | where R is an acy! group as defined hereinabove.

For example, the amino nucleus may be acylated by reaction with an appropriately substituted acy! hatide, pref-
erably in the presence of an acid scavenger such as a tertiary amine, such as triethylamine. The reaction is typically
carried out at a temperature of from about -20°C 1o about 25°C. Typical solvents for this reaction include polar aprotic
solvents such as dioxane or dimethylformamide. Solvent choice is not critical so long as the solvent employed is inert
1o the ongoing reaction and the reactants are sufficiently solubilized to effect the desired reaction.

The amino nucleus may also be acylated by reaction with an appropriately substituted carboxylic acid, in the
presence of a coupling agent. Typical coupling agents include dicyclohexylcarbodiimide (DCC), N,N'-carbonyldiimida-
zole, bis(2-oxo-3-oxazolidinyl)phosphinic chioride (BOP-C1), N-ethoxycarbonyl-2-ethoxy-1,2-dihydroguinoline
(EEDQ), benzotriazol-1-yloxytripyrrolidinophosphonium hexafiuorophosphate (PyBOP) and the like.

In addition, the amino nucleus may be acylated with an activated ester of a carboxytic acid (RCOOH) such as an
ester of a carboxylic acid of the formula R,-COOH and p-nitrophenyl, 2.4,5-trichioropheny!, hydroxybenzotriazole hy-
drate (HOBT-H,0), pentafluorophenol, N-hydroxysuccinimide and the like. Preferred acylating moieties are the active
esters of the carboxylic acid R,-COOH such as 2,4,5-trichlorophenyl ester and HOBT ester. The reaction is typically
carried out for one to sixty five hours at a temperature from about 0°C to about 30°C in an aprotic solvent. The reaction
is generally complete after about twenty four to forty eight hours when carried out a temperature of from about 15°C
to about 30°C. Typical solvents for this reaction are tetrahydrofuran and dimethylformamide or a mixture of such sol-
vents. The amino nucleus is generally employed in equimolar proportions relative to the activated ester or with a slight
excess of the amino nucleus.

In Reaction IC, the compound of formula (IC) is phosphorylated by reaction with an appropriately substituted alky!
or pheny! phosphate to provide a compound of formufa | where Ry is P(O),OH-R, where R is C4-Cg alkoxy or phenoxy,
or by reaction with an appropriately substituted alky! or pheny! phosphonic acid to provide a compound of formula |
where R, is -P(0),OH-R, where R, is C,-Cg alkyl, an appropriately substituted pheny! or benzyl moiety. The reaction
is carried out in the presence of a base such as lithium trimethyl-silanolate (LIOTMS), lithium bis(trimethylsilyl)amide
{LHMDS), pyridine and the like. The reaction is typically carried out for up to one hour at a temperature from about
-30°G to about 0°C in an aprotic solvent such as tetrahydrofuran and dimethylformamide. The reaction is generally
complete in about fifteen minutes when carried out under these conditions. The phosphate or phosphonate reactant
is generally employed in equimolar proportions to about a one mole excess relative to the aminonucleus in the presence
of an equimolar or slight excess of the base. Phosphorylation of an amino nucleus with unprotected aminal hydroxy
groups (R and R*?) is typically carried out at a temperature from about -30°C to about -15°C.

Alternatively, in Reaction IC' the acylated nucleus of formula (IC), where RX! and/or RX2 are hydroxy, may be
optionally protected with an hydroxy protecting group using procedures known in the art. For example, the reaction is
typically carried out by combining the compound of formula (IC) with a suitable hydroxy protecting group in the presence
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Claims

1.

A compound of formula :

CH,

0
CH, o7>—'\-— CH,
NH OH

COH

Ro

wherein:

R' is hydrogen, methyl or NH,C{O)CH -,
R" and R™ are independently methyl or hydrogen;,

R Rx2 Ry, Ry2 RY3, and R4 are independently hydroxy or hydrogen,

Ry is a group of the formula

O
]

—O~P-R;

R, is G4-Cg alkyl, C4-Cg alkoxy, phenyl, p-halopheny!, p-nitrophenyl, phenoxy, benzyl, p-halo-benzyi, or p-

nitro-benzyl;

1) R, is a group of the formula

Q=0

where:

A) Ry is C4-Cy, alkyl, C4-Cg alkoxy or guinolyt;
B) Ry is -O-(CHy) 1 [O-(CHy) 1,-0-(C4-Cyp alkyl);

m and n are independently 2, 3 or 4,
pisOor1;or

C) Ry is -Y-(C4-Cy, alkyl);

OH

Rj
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Y is -C=C- or -CH=CH-; or
D) Ry is -O-(CHy)-G:

qis 2. 3or4;
G is C;-C4, bicycloalkyf or C4-Cy 4 tricycloalkyl; or

1) R, is a group of the formula

_3@2'67&

where:

Zis -O-, -C=C-~, -CH=GH-, -CHy-CHy-, -CH,-, or a bond;

A) Ry is hydrogen, C4-C;, alkyl, C4-Cy, substituted alkyl, C5-Cy, alkenyl, Co-Cy, substituted alkenyl, Cy-
Cy, alkynyl, Co-Cy, substituted alkynyl, C4-Cy, atkoxy, Ca-Cy, cycloalkyl, C;-Cqq bicycloalkyl, C7-Coy tri-
cycloalky!, C5-C,,» cycloalkoxy, naphthyl, pyridyl, thienyl, benzothienyl, quinolyl or phenyl; or

B) R, is phenyl substituted by amino, C,-C,, alkylthio, haio, C,-Cy, alkyl, C5-C;, alkenyl, C»-Cy, alkynyl,
C,-C4, substituted alkyi, C,-C,, substituted atkenyl, C,-Cy, substituted alkynyl, C;-C,, alkoxy, trifluor-
omethyl, phenyl, substituted phenyl, or phenyl substituted with a group of the formula -O-(CH5),,,-[O-
(CHy)nlp-O-(C4-Cy alkyl) where m, n and p are as defined above; or

C) Ry is G4-C4, alkoxy substituted with halo, C4-Cy» cycloalkyl, Cy-Cyq bicycloalkyl, C;-Cqy tricycloalkyl,
C,-Cg alkoxy, C,-Cy, alkynyl, amino, C,-C, alkylamino, di(C4-C4 alky!)amino. formamido, C,-C, al-
kanoylamino, or phenyl substituted with a group of the formula -O-(CHy),,[O-(CHy),1,-0-(C4-Cy, alkyl)
where m, n and p are as defined above; or

D) R, is -O-(CHg),-W-Rg;

ris2, 3or4;
W is pyrrolidino, piperidino or piperazino;
Rs is hydrogen, C4-C4, alkyi, C4-Cy, cycloalkyl, benzyt or C4-Cy, cycloalkylmethyl; or

E) Ry is -Y'-Ry;

Y1 is -C=C- or -CH=CH-

Hg is C4-C., cycloalkyl, C;-Cyq bicycloatkyl, C-Cy 4 tricycloalkyl, C4-Cq4 cycloalkenyl, naphthyl, ben-
zothiazolyl, thienyl, indanyl, flucreny!, or phenyl substituted with C;-C45 alkylthio, Co-Cy, alkenyl, C,-
C,» alkynyl, halo(C4-Cg alkoxy) or a group of the formula -O-(CH,),-W-Rg where r, W and Ry are as
defined above; or

Rs is phenyl substituted with a group of the formuta -O~(CHy)y,-[O-(CHy),1-0-(C4-C4 5 alkyl) where
m, n and p are as defined above; or

F) Ry is C4-Cy; alkoxy substituted with a group of the formula -NHC(O)R,;

Ry is C;-Cg alkoxy, or phenyl(C4-Cg alkoxy); or

M) R, is a group of the formula

§ L~
B
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- H
~C N
| | —=
2
0

where R8 is G,-C4, alkoxy or a group of the formula -O-(CHg) i-[O-(CH2)alp-0-(C1 -Cr2 alkyl} where m, n and
p are as defined above; or

1IV) R, is a group of the formula

- Q@ ,

. O
@QQ ,
g Y'Ré |

’C‘(cl-cn alkyl)—O . or
0
~O0
A0
Rg

where:

Y and Ry are as defined above;
Rq is phenyl, C,-Cy» alkyt, or C;-C» alkoxy; or

V) R, is naphthoyi substituted with Ry where R, is as defined above;
or a pharmaceutically acceptable salt thereof.
2. A compound according to claim 1 where:

R, R", and R" are each methyl;
RYY, RY2, RY3, Ry4 are each hydroxy;

/38
4%
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Rx! and R*2 are hydrogen:
or a pharmaceutically acceptable salt thereof.

A compound according to claim 2 where:

—8—@——2—@— Ry

R, is a group of the formula

where:
Z is -C=C- or a bondg;

A) R, is hydrogen, C,-Cy, alkynyl, C,-Cy, substituted atkynyl, C;-Cy, alkoxy, C4-C4, cycloalkoxy. or phenyl: o
B) R, is phenyl substituted by C(-C, alkoxy, or a group of the formula -O-(CHy),-0-(C4-Cg alkyl); or

C) R, is C;-C;, alkoxy substituted with C4-Cy5 cycloalkyl, C;-Cy4 tricycloalky, C;-Cg alkoxy. amino, di(C1-C4
alkyhyamino, formamido, or pheny! substituted with a group of the formula -O~(CHy)>-0-(C4-Cg alkyl); or

D) R, is -O-(CHy)-W-Rg;

ris2or3;
W is piperidino;
Rs is hydrogen, C,-Cy, alkyl, C5-Cy5 cycloalkyl, benzyl or C4-Cy, cycloalkylmethy!; or

E) R, is -Y'-Rg,

Y1is -C=C-;

Rg is phenyl substituted with C,-C,, alkyithio, C»-Cy, alkenyl, C»-C;, alkynyl, halo(C,-Cg alkoxy):

or Ry is pheny! substituted with a group of the formula -O-(CH,),-W-R5 where 1, W and R; are as defined
above;

or Rg is phenyl substituted with a group of the formula -O~(CH,)»-O-(C4-Cg atkyl);

F) R, is C4-C,, alkoxy substituted with & group of the formula -NHC(O)R;;
R, is C;-Cg alkoxy, or pheny! (C,4-Cg alkoxy); or a pharmaceutically acceptable saft thereof.
A compound according to claim 3 where R, is C,-C4 alkyl, C;-C, alkoxy, phenyl. p-chloro-phenyl, p-bromo-phenyl,
or p-nitro-phenyl, benzyl, p-chloro-benzyl, p-bromo-benzyl, or p-nitro-benzyf, or a pharmaceutically acceptable

salt thereof.

A compound according to claim 4 where R, is methyl, ethyl, methoxy, ethoxy, phenyl, benzyl; or a pharmaceutically
acceptable salt thereof.

The compound according to claim 5 where Z is a bond; Ry is pheny! substituted by n-pentoxy; and Ry is methyl;
or a pharmaceutically acceptable salt thereof.

A pharmaceutical formulation comprising a compound of formula | or a pharmaceutically acceptable salt thereof,
as claimed in any one of claims 1 to 6, assocaited with one or more pharmaceutically acceptable carriers, diluents
or excipients therefor,

A compound of formula i, or a pharmaceutically acceptable salt thereof, as claimed in any of claims 1 to 6 for use
as a pharmaceutical.

.
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9. Amethod of treating a fungal infection in a mammal which comprises administering to such a mammal a compound
of formula |, or a pharmaceutically acceptable salt thereof, as claimed in any one of claims 110 6.

10. A process for preparing a compound of formula I, or a pharmaceutically acceptable salt thereof as claimed in any
of claims 1 10 6, comprising reacting a compound of formula 1C

1
! 0 R H
N- R;
R‘“
N g R ©
o HN
R OT}T' R
NH OH
OH o N
N
o m (1IC)
(0] RY4
sz RY3
R

where R', R", R", R¥!, Rx2, RY1, Ry2 Ry3, R4 and R, are as defined in claim 1;

with a substituted G,-Cg alkyl phosphoric acid, pheny! phosphoric acid, substituted C,-Cg4 alkyl phosphate or
phenyl phosphate;
followed, if desired, by forming a pharmaceutically accepiable salt thereof.
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REIVINDICACIONES mlcia{w.

l.- En todas las formas de isdmeros posibles, asi como
s mezclas, los compuestos de fdrmula (I):

(1)

/
A

&ﬁales
y R2, idénticos o diferentes uno de otro, repre-

an un atomo de hidrdgeno, un radical hidroxilo, wun
cal alquilo que contiene hasta 8 &tomos de carbono,
1, ramificado o ciclico, eventualmente interrumpido por
omo de oxigeno eventualmente sustituido con un atomo de

N

no, un radical OH, un radical b

P

entando a y b un &tomo de hidrégeno o un radical
que contiene hasta 8 &tomos de carbono, pudiendo a
entualmente formar con el &tomo de .nitrégeno un

ciclo, que contiene eventualmente uno o varios
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heterodtomos suplementarios,
o bien NR1 forma con el &tomo de carbono endociclico que

_R1
N\\
lleva el radical R2 , un doble enlace y

o bien R2 representa un radical XRy, representando X un adtomo

- de oxigene o un radical NH, o N-alquilo que contiene hasta

8 adtomos de carbono, y R, representa un atomo de hidrdgeno,

‘un radical alquilo lineal, ramificado o ciclico, que contiene
hasta 8 dtomos de carbono, eventualmente sustituido con uno
o varios dtomos de haldgeno, con uno o varios radicales OH,
COzH, COzalC ’

al
con un radical N// , representando a’ y b’

bl
un &tomo de hidrdgeno, un radical alquilo que contiene hasta

8 atomos de carbono, pudiendo a‘’ y b’ formar un heterociclo

que contiene eventualmente uno o varios heterodtomos
suplementarios y/o con un heterociclo que contiene uno o
varios heterodtomos, o representado R2 un radical

en el que d, e, £ y g representan cada uno un atomo de

hidrégeno o un radical alquilo que contiene® hasta 8 &tomos

de carbono, pudiendo £ y g ademds representar un radical
acilo que contiene hasta 8 &tomos de carbono, pudiendo e y
f igualmente formar un anillo que contiene eventualmente uno

o varios heterodtomos,

R3 representa un &atomo de hidrdgeno, un radical metil® o

hidroxilo,

™

I7Yv

R

e

|
[

! — e i : ; w—véf
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representa un Atomo de hidrdgeno o un radical hidroxilo,

.representa una cadena lineal, ramificada o ciclica, que

ontiene hasta 30 &tomos de carbono, 1la cual contiene
leventualmente uno o© varios heterodatomos, uno o varios
eterociclos, o un radical acilo lineal{ ramificado o
¢iclico, que contiene hasta 30 &atomos'de carbono, el cual
contiene eventualmente uno o varios heterodtomos y/o uno o
varios heterociclos,

T representa un &tomo de hidrdégeno, un radical metilo, un

[ ¥

. ) D/ .
radical -CH,CONH,, CH,C=N, un radical (CHy),NHy o (CHp)yNalc*X

' siendo X un .atomo de haldgeno y alec un radical alquilo que

contiene hasta 8 &tomos de carbono,
¥ representa un dtomo de hidrdégeno, un radical hidroxiloc o

un dtomo de haldgeno, o un radical OSO3H o una de las sales

de este radical
W representa un &tomo de hidrdégeno o un radical OH,

- Z representa un adtomo de hidrdgenoc o un radical metilo,

asi como las sales por adicidén con acidos de los productos
de férmula (I).

2.- Los compuestos de fdérmula (I) definidos en 1la
reivindicacidén 1, en los cuales<z‘representa un &atomo de

hidrégeno.
3.~ Los compuestos de férmula (I) definidos en 1la
reivindicacién 1 & 2, en las cuales W representa un atomo de

hidrégeno.

4.- Los compuestos de férmula (I) definidos en una
cualquiera de las reivindicaciones 1 a 3, en loé cuales Z
representa un radical metilo. ke , :

5.- Los compuestos en los cuales Y representa un &tomo

de hidrdgeno.
6.- Los compuestos de fbérmula (I) definidos en una

cualquiera de las reivindicaciones 1 a 5, en los cuales R3

fepresenta un radical metilo. -~
7.~ Los compuestos de fdérmula (I) definidos en una
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gualquiera de las reivindicaciones 1 a 6, en los cuales R4 !l
representa un radical hidroxilo. ' ‘
P §.- Los compuestos de férmula (I) definidos en una t
gualquiera de las reivindicaciones 1 a 7, en los cuales R ?
3 . s R ;
representa un radicalf 7, |
Fop e G ..
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_Los compuestos de férmula (I) definidos en la
indicacidén 8, en los cuales R representa una cadena

CH,

;
LI '

10. - Los compuestos de formula (I) definidos en la

vindicdacion 8 en los cuales R representa una cadera

|
Salact

1}.- Los compuestos de férmula (I) definidos en una de

's' reivindicaciones 1 a 10 en los cuales Rl forma, con el
#omo de carbono endociclico que lleva el radical NR1R2, un
0] ie7enlace.

12.- Los compuestos de férmula (I) definidos en la
vindicacién 11, en los cuales R2 representa el radical

el cual n representa un nimero entero comprendido entre
Y 8 e Y' representa un atomo de hidrégeno o un radical

quilo que contiene hasta 8 atomos de carbono.
- 13L- Los compuestos de férmula (I) definidos en la

14.- Los compuestos de férmula (I) definidos en la

ivindi;acién‘a, en los cuales R2 representa un radical

NH—ﬁ—NHz
NH




15+ - Los compuestos de férmula (I) definidos en una de

reivindicaciones 1 a 10, en los cuales R2 representa un

ical
(CHz)pNY"

el cual Y' representa un dtomo de hidrdégeno o un radical
;1quilo que contiene hasta 8 &tomos de carbono y p representa

un nimere entero que varia entre 1 y 8.
~ 16.- Los compuestos de férmula (I) definidos en una
cualquiéra de las reivindicaciones 1 a 9 y 15, en los cuales

Rl representa un atomo de hidrdgeno.

17.- Los compuestos de férmula (I) definidos en la

reivindicacién 15, en los cuales p representa el nimero 2.

| 18.- Los compuestos de férmula (I) definidos en la
reivindicacién 1, cuyos nombres se dan seguidamente:

- la 1-[(S)-N2-(12-metil-1l-oxo-tetradecil)-4-[[(3-
piperidinil) -oxil imino] -L-ornitina) -4- [4- (4-hidroxi-fenil) -L-
treonina] -5-L-serina-equinocandina B;

- la 1-[4-[(2-aminocetil) -amino] -N2- (12-metil-1-oxo-
tetradecil)-L-ornitina) -4- (4~ (4-hidroxi-fenil)-L-treoninal -5-
1‘L-serina-equinocandina B (isémero A e .isbébmero B);

- la 1-[4-[(amino-iminometil) -hidrazono] -N2- (12-metil-1-oxo-
_tetradecil) -L-ornitinal~4- (4~ (4-hidroxi-fenil) -L-treonina] -5-
L-serina-equinocandina B; |
- la 1-[4-[(2~aminoetoxi) -imino] -N2- (12-metil-1-oxo-
tetradecil) -L-ornitina] -4- [4- (4-hidroxi-fenil) -L-treoninal -5-
L-serina-equinocandina B y el isémero Z correspondiente;

- trifluorocacetato de 1-[4-[(2-amino-etil)amino]-N2-{[4'-
~ (octiloxi)-[1,1'-bifenil]-4-il]carbonil] -L-ornitina) -4-{4-(4-
hidroxi-fenil) -L-treonina] -5-L-serina-equinocandina B

(isébmero A),
asi como sus sales por adicidén con &cidos.

19.- Procedimiento de preparacidén de los compuestos de
férmula (I) definidos en una cualquiera de las reivindica-

ciones 1 a 18, caracterizado porque se somete un compuesto

- 33 - 7
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U

de férmula (II) .

HO

en la que R, R3, R4, T, W, Y y 2 conservan sus significados
{v‘

um?cedentes,/a la ac01on de una amlna o de un derivado de

——
/R1

~N

"’ﬂ \

~5ina susceptible de introducir el radical R2

fn el que Rl y R2 conservan sus significados precedentes,

y; si se desea, a la accidén de un agente de reduccidn

y/o de un agente de funcionalizacidén de la amina,

y/o de un acido para formar la sal del producto obtenido,

y/o de un agente de separacién de los diferentes isdmeros

gbtenidos,

y se obtiene de esta manera el compuesto de férmula (I)
auscado =
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(I)

en la que R1, R2, T, W, ¥, Ry 2 conservan sus significados

precedentes y luego se somete, si se desea, el compuesto de
férmula (I) a la accién de un &cido para formar la sal, y se
vseparan, si se desea, los diferentes isdmeros obtenidos.

(’A ‘titulo Q;ﬁ_p£9§g§£5§l;§555125s nuevos,) los

compuestos de férmula (IT) definidos en la reivindicacién 19.
21.- A titulo de producto quimico nuevo definido en la
reivindicacién 20, el compuesto de f£&6rmula (II) cuyo nombre
~ se da seguidamente:

- la 1-([(4R,5R)-4-0x0-N2-(12-metil-l-oxo-tetradecil) -L-
. ornitina)] -4-[4-(4-hidroxi-fenil)-L-treoninal-5-L-serina-
~equinocandina B,

- la l([—4-oxoéN2-(lz-méthyl-l-oxotétradécyl) L-ornithine]
4-[4-(4—hydroxyphényl)-L-thréonine]-S-L-sérgpe-

. échinocandine B.

tE - 1-[N2-([(4'-(octiloxi)-(1,1'-bifenil]l-~4-il] carbonil] -4-
_oxo-L-ornitina]-4—[4-(4-hidroxifenil)—L-tréonina]-S-L—
serina-equinocandina B

- 1-[N2~[[4-[4-[4-(pentiloxi) fenil]-l-piperazinil]-fenil] -
'carbonil]4-oxo-L—ornitina]-4-[4-(4-hydroxifenil)-L-treonidéf—
5-L-serina equinocandina B.
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Procedimiento segin la reivindicacidén 18,
zado porque se somete un compuesto de férmula (III)

HO  OH
R4
R HN P
NH,
0
o)
T>_,_2=0 AN  OH
HO NH o . (II1)
0 N
W
4 OH
OH
HO

a que los diferentes sustituyentes conservan su signifi-
‘precedente, a la accidén de un agente capaz de reemplazar

por NHR, conservando R su significado precedente, para
S

r el compuesto de f6rmula (IV)

(IV)

HO Y
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que se somete a la accién del yoduro de trimetil-sililo para
obtener el compuesto de fbérmula (II) correspondiente

o]
R4
. HN .
R NH—R
O
. . 0
. T O H OH
’ (I1)
oot f HO NH o 4
- : o n
. s ' ‘ ' W
o 0 OH
OH
| HO
23.~ A titulo de productos quimicos nuevos, los
compuestos de las férmulas (III), definidos en la

reivindicacidn 22. _
24.- A titulo de producto quimico nuevo definido en la
reivindicacidn 23, el producto de férmula (III) siguiente:




. |
_38_ \({ SR ‘Lé;é

AN

25.- A totulo de productos .quimicos nuevos los
ompuestos de la formula (IV) definidos en la reivindicacion
I22 con excepcionn de mulundocandina y deoximulundocandina.

26.- A titulo de compueétos antifingicos, los
ompuestos de férmula (I) definidos en una cualgquiera de las
-eivindicaciones 1 a 18, asi como sus sales por adicidén con
icidos.

27.- Las composiciones farmacéuticas que contienen en
alidad de medicamento al menos un compuesto de férmula (I)
efihiﬁa en una cualgquiera de las reivindicaciones 1 a 18,
éi‘como sus sales por adicidén con dcidos farmacéuticamente
ceptables. |

HOBCGHST MARION ROUSSEL

Serta Fe de Bogot, D.C.

A
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This invention relates to
new  polypeptide compounds
represented by general formula
), wherein R! and R? are as 1
‘eﬁned in the description and NH-R
pharmaceutically acceptable salt
thereof which have antimicrobial
activitics {especially antifungal

activities),  inhibitory  activity
on fB-13-glucan synthase, to
process for preparation thereof,

to a pharmaceutical composition W O=<__<
comprising the same, and to

a method for the prophylactic

and/or  therapeutic  treatment OH

(N

of infectious disease including
Prneumocystis carinii infection

(e.g. Preumocystis  carinii
pneumonia in a human being or
an animal.
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The new polypeptide compound [I] and a salt thereof can

be preparéd by the process as illustrated in the following

reaction scheme.

RLI-OH  [III]

Process 1
or 1ts reactive derivative

\\<iL7/>L— >F"ii;— at the carboxy group
>\—__J>“~~<\>:: ::£%~—< or a salt thereof

HO
RZ

[II]

Y

or its reactive derivative
at the amino group
or a salt thereof

HO OH
HO O >_
NH
Hsc\é} NH-R1
N Q
HO o HN OH

HO [I]

or a salt thereof

]

S
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Process 2

g?f

[Ia]

2

OH Hydrolysis

PCT/IP97/04193

OH

‘é*r

or its reactive derivative
at the sulfonic acid group
Qr a salt thereof

2
Rg

[Ib]
or a salt thereof

/52
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Process 3

[Ib]

iﬂ r1
CH3
Y@Oﬁ

Alkylation

P

or 1ts reactive derivative

at the hydroxy group
or a salt thereof

L
5

or

a

:g*<
O

[Ic]
salt thereof

>

PCT/IP97/04193

JARY

+H66
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101

CLAIMS

1. A polypeptide compound of the following general formula
[I1

10

5“?

20

N

wherein
rl is aroyl substituted with heterocyclic group which has
a suitable substituent selected from the group
consisting of
25 aryl having cyclo{lower)alkyloxy,
aryl having morpholinyl,
aryl having aryloxy(lower)alkoxy,
heterocyclic group having cyclo(lower)alkyl,
heterocyclic group having higher alkyl,
30 ar {lowerjalkyl having lower alkoxy, and
cyclo{lower)alkyl which may have one or more
suitable substituent (s);
aroyl substituted with heterocyclic group which has
hydroxy and may have additional one or more suitable

35 substituent (s);
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aroyl substituted with piperidyl which has aryl

102

having lower alkoxy;
aroyl substituted with thiadiazolyl which has a
suitable substituent selected from the group consisting
of aryl having pentyl,
aryl having hexyl,
aryl having methoxy,
aryl having butoxy, and
aryl having higher alkoxy:
aroyl substituted with aryl which has aryl having
pentyloxy;
aroyl substituted with piperazinyl which has 3-
hexyloxyphenyl;
aroyl substituted with 1,2,3,6-tetrahydropyridyl
which may have one or more suitable substituent(s);
aroyl substituted with thienyl which may have one
or more sultable substituent(s):;
aroyl substituted with furyl which may have one or
more suitable substituent(s):
aroyl substituted with heterocyclic(lower)alkyl
which may have one or more suitable substituent(s);
aroyl substituted with ar(lower)alkynyl which may
have one or more suitable substituent(s):
lower alkanoyl substituted with thiazolyl which may
have one or more suitable substituent(s);
aroyl substituted with imidazothiazolyl which may
have one or more suitable substituent(s);
aroyl substituted with isoxazolyl having halogen
which may have one or more suitable substituent(s);
or
4-[5-(4-pentyloxyphenyl)isoxazol-3-yl]benzoyl;
and

hydroxy, hydroxysulfonyloxy or lower alkoxy,

with provisc that

R? is not hydroxysulfonyloxy,



10

15

20

25

30

35

WO 98/23637 PCT/IP97/04193
103

when R is 4-[5- (4-pentyloxyphenyl) isoxazol-3-yl]benzoyl,

and a salt thereof.

2. A compound of claim 1, wherein
rl is benzoyl substituted with piperazinyl which has
cyclo(lower)alkyl having cyclo(lower)alkyl,
benzoyl substituted with piperazinyl which has
phenyl having cyclo(lower)alkyloxy,
benzoyl substituted with piperazinyl which has
phenyl having morpholinyl, or '
benzoyl substituted with piperazinyl which has
phenyl having 3-hexyloxy.

3. A compound of claim 1, wherein
Rl is benzoyl substituted with piperidyl which has
hydroxy and phenyl having lower alkoxy,
benzoyl substituted with piperidyl which has phenyl
having lower alkoxy, or
benzoyl substituted with piperidyl which has
piperidyl having cyclo(lower)alkyl.

4. A compound of claim 1, wherein
Rl is benzoyl substituted with 1,2,3,6~tetrahydropyridyl
which has phenyl having lower alkoxy.

5. A compound of claim 1, wherein
R is benzoyl substituted with phenyl which has phenyl
having pentyloxy.

6. A compound c¢f claim 1, wherein
Rl is benzoyl substituted with thiadiazolyl which has
phenyl having methoxy,
benzoyl substituted with thiadiazolyl which has
phenyl having butoxy,
benzoyl substituted with thiadiazolyl which has

/o7

l6}
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phenyl having pentyl,

benzoyl, substituted with thiadiazolyl which has
rhenyl having hexyl,

benzoyl substituted with thiadiazolyl which has
phenyl having higher alkoxy,

benzoyl substituted with thiadiazolyl which has
phenyl having phenoxy(lower)alkoxy,

benzoyl substituted with thiadiazolyl which has
piperidyl having higher alkyl, and

benzoyl substituted with thiadiazolyl which has
phenyl (lower)alkyl having lower alkoxy.

A compound of claim 1, wherein
is benzoyl substituted with thienyl which has phenyl
having lower alkoxy, or
benzoyl substituted with furyl which has phenyl

having lower alkoxy.

A compound of claim 1, wherein
is benzoyl substituted with piperazinyl (lower)alkyl
which has phenyl having cyclo(lower)alkyl, or
benzoyl substituted with phenyl(lower)alkynyl which

has lower alkoxy.

A compound of claim 1, wherein
is thiazolyl-carbonyl substituted with phenyl which
has phenyl having lower alkoxy.

A process for the preparing a polypeptide compound [I]
of claim 1,

which comprises

reacting a compound of the formula



WO 98/23637 PCT/IP97/04193
105

>_>_—2=: :2——< (TT]
10 }—— \W/(;:>\\
15
or its reactive derivative at the amino group or a salt
thereof, with a compound of the formula
rl - om [III]
20

wherein R! and R? are defined in claim 1,
or its reactive derivative at the carboxy group or a

salt thereof, to give a compound [I] or the formula

>~—%i:§ r1
CH3
Y@Oﬂ

25

s
S

35
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wherein RY and R? are defined in claim 1,
or a salt thereof, or
2) subjecting a compound [Ia] of the formula
w CH 3 (Ia]

wherein Rl is defined in claim 1,
Rg is hydroxysulfonyloxy or
a salt thereof, to hydrolysis reaction of the sulfonic

acld group, to give a compound [Ib] of the formula

;ﬁ Y&;

/60

2
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wherein Rl is defined in claim 1,
R% is hydroxy or

a salt therecf, or

subjecting a compound [Ib] of the formula

§ Y&;

wherein R1 is defined in claim 1,
R% is hydroxy or
its reactive derivative at the hydroxy group
or a salt thereof, to alkylation reaction of the hydroxy

group, to give a compound [Ic] of the formula

%
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wherein Rl is defined in claim 1,

R% is lower alkoxy or

a salt thereof.

3

H

o~

M

PCT/IP97/04193

[Ic]



10

15

20

25

30

35

VY
=5

WO 98/23637 PCT/IP97/04193

11.

12.

13.

14.

109

A pharmaceutical composition which comprises, as an
active ingredient, a compound of claim 1 or a
pharmaceutically acceptable salt thereof in admixture

with pharmaceutically acceptable carriers or excipients.

Use of a compound of claim 1 or a pharmaceutically

acceptable salt thereof as a medicament.

A compound of claim 1 or a pharmaceutically acceptable

salt thereof for use as a medicament.

A method for the prophylactic and/or the therapeutic
treatment of infectious diseases caused by pathogenic
microormanisms which comprises administering a compound
of claim 1 or a pharmaceutically acceptable salt thereof

to a human being or an animal.
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