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Abbr evi at i ons" appeaki fesdnt! RE&vBREidIr relates to a process for

-

selectiveiy N-acylating a glycopeptide, in particular,

AB2B46A, AB2846B, AB2846C and PA-42B67A,

BACKGROUND

10 The émergence of enterococci resistant to Vancomycin
has been increasing over the past decade. Given that
vancomycin is the last defense against many Gram-positive
organisms, including methicillin-resistant staphylococcus
aureus (MRSA), there is an urgency for new antibiotiés. In

ﬁ recent years, research has focused on glycopeptides that are
structurally similar to vancomycin in- the search for new
antibiotics that may be active against these resistant

strains, including Vancomycin-Resistant Enterococci (VRE).




ning of each regular issue of the PCT Gazette. (54) Title: SELECTIVE

N- ACYLATI ON OF A82846 GLYCOPEPTIDE ANALOGS 0 (57) Abstract{q Ahguspresent

i nvention proyhgdpsea Process for selectively acylating anpcP8dsiseie

A82846B, A82846C or PA-42867-A glycopeptide at the NI, N2 or N3 positions
and the nonoacyl ated conpounds prepared therefrom 11 August 2004 WO

01/ 58933 PCTI USO01/ 04540 SELECTIVE N- ACYLATION OF A82846 G.YCOPEPTI DE
ANALOGS FI ELD OF I NVENTION 5 The present invention relates to a process for

sel ectively Nh%%h@%&?l%&oﬁ%&ﬁ&@ 1088, hhve RMdd GUbah . £ \32846Re o£\82846B,
A82846C and PA-428 . GROUND “10 The energence of enterococci

resistant to Yapcpeicidechas pepeiaasi g 0w at BeoRdStangecade. G ven '
that vanconycin is the | ast defense agai nst nmany Gram positive organi sns,
i ncl udi ng znewhieildivy reesssimntorstaapbys odeeeuse. aur aus. PAMRSHA) Nosthere i s
an urgency for new antibiotics. In 15 recent years, research has focused on
gl ycopept i des 5t Fat. Hrée andt b U84 Qrel4:y agAntéeren.o RBnGompeidn Enydehe search
for new antibiotics that may be active agai nst these_ resi stant st rains,

i ncl udi n§ Van¥ortyctrrifedi saht StBR%E*ocdcti WiliRey . T11- Aligast 204 WO

01/ 58933 PCTL {5 o 40 AS25AS 6 YEORSRL .20 e, baRe B Shown 0 be

Thompson, “Reductive Alkylation of Glycopeptide Antibiotics:

Synthesis and Antibacterial Activity,* J. Antibiotics, 49

ot Ne -

{6) 575-581 (19%6)}).

10 The natural AB82846 analogs and Vancomycin are from the
same general class of glycopeptides and have very similar
structures. The major difference involves the presence of a
4-epi-vancosaminyl sugar at the benzylic hydroxyl of the
sixth amino acid in the AB2846 analogs and the different

15 stereochemistry at the 4-position of the amino sugar in the
disaccharide of the A82846 analogs as opposed to vancomycin.
In general, these changes result in an increase in
antibiotic activipy. 282846 analogs have been ghown to be
more active than vancomycin against enterococci and equally

20 ~ as active against most staphylococcus strains.

Synthetic modifications of glycopeptide antibiotics can
be difficult due to their complex structures and their
insolubility in reactioﬁ solvents. There are many
conditions disclosed in the literature for amino acid

25 acylations, a number of which have been successfully used



the nost active glycopeptides against a broad range of nulti-drug

resi stant organisns. (see, e.g., U S Patent Nos. 5,591, 7131 t%ﬂ 0, 684;
and Cooper, RD.G, NJ. Snyder, 5 M J Zvvei fel, MA St aszak /'l kie,
T.1. N cas, D L. I\/UI l en, T.F. Butler, Rodr i guez B E. Huff and R C
Thonpson, " u lation of G cope i de_Ant |cs nt hesi s and
Anti bact eri aI i E{‘I Viki ,a'@ij’n Ant Y BICIYESY " a9 V6 F*875%, i (0’195%5%/ ot ¥95The

nat ur al A828463ana$3)gs4 &dd, Yahcamecidn6as e3 X7 (mmst:hiabe sxai@epgewaeﬂloeﬂ ags of
gl ycopepti d r ciSkructures rence

i nvol ves thgqs aggge%%ﬁgf\ﬁggsfénth% e 5L Tyt %Iécong’t lph %{e%’?a

hydr oxyl of At5ﬁ§681§1 M%Mmdmmd |(ﬁeehels°c82*&4,raraj1at,og?s andat rm:mhbfeﬁerent
15 stereochgmstg t Si f n ug

di sacchari déjm(lif f C@i éég 6 gﬁgl o%osllggggbp%ocge%ﬂ 08J\C/§nc‘at'fl¥§ltg‘?1315 1H%ener al ,

t hese changé@tﬁb@@mruarl aatintreadeNenyl ardrdomgtios dttd.vahyibiAB2R46 abal ogs
have been shawp o0 1478 §1864) ye h%ﬁv%/ NGRIVCLA gdal.ngl, enterocgeci and
equal |y 20 as active agai nst nost' staphyl’ococcus strains. ’é et ¢

modi fi cat i ogtofegyilicdpeprydeterhivirbdort &so #2866 di fﬁﬂlcﬂjbtvmr@mmhei r
conpl ex St rugLE es: ANl sbhekLee | N3QUBE| Ly ddloheastian 8o yenis, &@ere ar e
many conditions disclosed In the literat am no acld [Fations
a nunber of thAi éhsarsherBeenaBine agyobns| the@dl mznlarxmgmst N2t)®n4n1nal N-

methyl leucine nitrogen (N3), which can result in 7 different

products, 3 mono-, 3 di-, and 1 tri-substituted products.

U.S. Patent No. 5,591,714 describes the acylation of
hB82846A, ABZ846B, AB2846C, and PA-42967-A. However, the
conditions described therein do not provide guidance on how to
selectively acylate either the N1 and N2 positions or the N3
position. Therefore, there is a need for an improved method for

selectively acylating the A82846 glycopeptide analogs.

SUMMARY
In a first aspect of the present invention, there is
provided a method for preparing a monoacylated glycopeptide
acylated at the N' or N° position thereof, comprising: acylating
a parent glycopeptide which is selected from the group
consisting of AB2846A, AB2846B, AB2B846C or PA-42867-A



for the acylation of vanconycin. For exanple, U S. Patent Nos. 4,639, 433;
4,643,987; and 4,698, 327 describe the preparation of N-a l%}%@%’tf@d ves of
t he gl ycopepti des vanconycin, A51568A A51568B, M3A an ee al so
Nagarajan, R, A A Schabel, J.L. Occolowitz, F.T. Counter, and J.L. Ot,
"Synthesis and antibacterial activity of Nacyl vanconycins," J.
Antibiotics, 41 (10), 1430-1438 (1988).) However, nost of these conditions
do not resuwdithi an sy iateddpsoiictse 10t td8264GBN- weyih@dt@ageﬂy@iﬂmd% iere
are 3 separate S|t of . _acyl at.i t he A82846. an the 2 saccharide
anino gr oupg’tr( [\ dlﬁﬂffl)r aﬁ%mflh W%}Srfﬁln melﬁhﬁféﬁﬂ%fo’%é’ﬁm(ﬂ@s% t¥gen (N3),
whi ch can redeld ie hothichteiastdd qiyedpgepsSided NMAMOerna:idiely, atke N3

tri-substit duct Pat 714 describes the acylation
of A82846A%§§5gc5fg§13y %585,%%“” ?‘Aaﬁléb%tfdls }E?B\AE}Q/%rparteﬁ‘E condi ti ons
descri bed t Iqréwepmemd@otwpaoylmcgmdanm EO:ﬁ:llvGWeﬁOes‘&ed etthvesd W-aeyhat e

ei ther the n 0 Therefore, there is a
need for an %ﬁggg\/}%&%?h&%gf%r% F”ec 97 Igic;:c%} g Y the 2 R8BS

gl ycopepti daeghahoys. Oﬁel\/hmdlmemtaméyralscasmeandeftlteheu—pnbesedfmaﬂ'@denti on,
there is proy ké@%l 1R g88%£8{d£rr% ﬁ&wﬁqathm%”%%ﬁ{' ated gl ycopeptide

acyl ated at sition ereo rrsing: acylating a parent
gl ycopepti de whi éh Bssg@ire?ctaedetto@ﬁ tthe gresgnt cawvensiomg twWferA82846A,

AB2846B, A8%§é§£aéﬁ J%AN4a§§355§f%t£a é&g&%ﬁep%ggé of formula IV

v

and pharmaceutically acceptable salts thereof; wherein X and Y
are independently hydrogen or chloro; R', R?, and R® are

independently H, or a group of formula Ia’

O

)’(ll\(cuzym R®

Ia’




with an activated ester selected from N-acyl - hydroxysucci ni m de or

N-acyl - hydroxyphthal im de in dimethylsul foxide ((c)MO {05, NiE4¢h4 he
nonoacyl ated gl ycopeptide. Alternatively, the N3 position naﬁﬁ%
selectively acyl ated when the parent glycopeptide is acylated with an
activated ester such as N-acyl- hydroxysuccinimde or

N-acyl - hydroxyphthalim de in aqueous nmet hanol . One enbodi nent may al so
provi de t he aNdnowoacfy IRat erf angR yu@phpdidﬁﬂhcommeummsuﬁﬁsmktEﬂgnuh&befrom
In a second,aspec ) sen iny nt| n [ vi ded
N—nnnoacylatgd gg%y?%pé%?. %6 he d@ﬁz E H%rngcgﬂPxéa|?€H”
accept abl e s#H{S:1tChezBufl) wher§ﬂﬁhxcmmdkvl)are |ndependently hydr ogen or

chloro; Rl, R2, p I r. r o] ormula la" 0 H
| a" 4 11 August %%04 aﬁ%&gasp% %Rﬁ?qﬁg¥5%8§ﬁ§95P§N%mg§§geﬁhén1|s an i nteger
fromO to P3oVhd¢d the gndoRaylited KHlyhapeptide €8 dékited Gh- €Be médaoxy,
-NHZ, - NH 6oz 3 5] #od % sOLe- N GL-¢3) alkyl) .2 . In a third aspect of

the present I hventi on, ere is provided the nonoacyl ated gl ycopeptide as
defined in the second aspect, whigh:is of formula I

-

oH

and pharmaceutically acceptable salts thereof; wherein: X and Y
are independently hydrogen or chloro; R' is C,;-C;3 alkanoyl, or a

group of formula Ia’

O
)’Jk(cm,)“1 _ R"

Ia’

R® is H; m is an integer from 0 to 15; n is 2; and R* is -H,
halo, C;-Cy alkyl, C;-Cs alkoxy, -NH;, -~NH(C,;-C; alkyl) or -N{(Ci-
Ca)alkyl)s.

4a



and pharmaceutically acceptable salts thereof; wherein: X and Y are

I ndependently hydrogen or chloro; Rl is C2-C13 al kanoyl, or a group of
formula la" Ola" RRis H mis an integer fromO to 15; nis 2; and Ra is
-H, halo, Cl-C8 alkyl, Cl1-C8 al koxy, -NH2, -NH (Cl-C3 al kil August20¢4 ((C -
C3 ) alkyl) 2. 4a 11 August 2004 In a fourth aspect of the present

i nvention, there is provided a pharnaceutical conposition, which conprises
a pharmaceutically acceptable anmount of an'N- nonoacylated gl ycopeptide

as defined aboverf geietn Wddea BRarnmGrYLLGal ia{ver?éi%ﬁpt@ﬂ?é& garrier. In a
fifth aspect of the present invention, there is provided a use of a

monoacy| at eRFYIiFepa b afdnags UBEFR h SPMRBSYBLON 0 Mhd CBhaPTRIGESSI 2al | v

accept abl e s dmalchae eefiif %célbeablr@ra%aﬁﬁ us € Hf Namaﬁgé@arg%% for the
treatment of_ an infection caused by StaphéAOCOCCI. In sixth as ect of

the presentJ4¥RPEFPELAS dhakRdiped v dege ?ﬁmVlFﬁePaERﬁRWQFEﬁﬁﬂﬁ
ContrOIIInga&&gpu;bQ@E£aﬁH1gi_ nlcroorganlsn1suscept|bIe to the ant|n1crobial
activity of an nonpacyl at ed eptide antibiotic as defined above,
conpri sing prOV|&|n 85&¥h85P36€§¥ 5Pep§§ﬁﬂﬁhﬂéﬁéﬁtgﬁhl§ﬁﬁrs ipresent a

growt h- cont poblides ef ieeto¥ @ aivRuAty MfteSAlycopeptide as defined above,
or a pharmaceutically acceptable salt thereof, for the
manufacture of a medicament for the treatment of an infection
caused by staphylococci.

In a sixth aspect of the present invention, there is
provided a non-therapeutic method of controlling the growth of a
microorganism susceptible to the antimicrobial activity of an N-
monoacylated glycopeptide antibiotic as defined above,
comprising providing to the locus where said microorganism is
present a growth-controlling effective amount of said '
glycopeptide antibiotic.

Faurthermore, another embodiment may provide the following:
pharmaceutical compeositions of the N-monoacylated glycopeptides
described herein; use of the moncacylated glycopeptides for
treating a staphylococcal infection; use of the monocacylated
glycopeptides for the manufacture of a medicament for treating a
staphylococcal infection; and a method of controlling the growth
of a microorganism susceptible to the antimicrobial activity of
the monoacylated glycopeptide by providing to the locus where
the microorganism is present (or contacting the microorganism)

with an effective amount of the glycopeptide.

DETAILED DESCRIPTION

Definitions
As used above, and throughout +the description of the
invention, the following terms, unless otherwise indicated,

shall be understood to have the following meanings:-

4b



gl ycopeptide antibiotic. Furthernore, another enbodi ment may provide the
followi ng: pharmaceutical conpositions of the N-nonoacyl atehuglisyoopept i des
descri bed herein; use of the nonoacyl ated gl ycopeptides for treating a
st aphyl ococcaggbidseit i on; use of the nonoacyl ated gl ycopsitdsdgssior the
manuf acture of a medi canent for treating a staphylococcal infection; and a
met hod of controlling the gromh of a m croorgani smsusceptible to the
antimcrobial activity of the nonoacyl ated gl ycopeptide by providing to
the | ocus where the mcroorganismis present (or contacting the
m croorgani sm  Wgdtead gif@pleb¥eaddmiydisaeh, t e dileyCOREPEISe arldEBALLED
DESCRI PTI ON Definitions As used above, and-throughout the description of
t he i nventi ong28éB-A alrkoveesearas, byindhes Sobiheind seruaducatied;ingshal | be
understood to have the foll ow ng neani ngs: 4b 11 August 2004 WD 01/58933
PCT/ US01/ 04548hPgamresgbytiome piedesi ASR8464, oAGRMEBY A82BAECAid PA-
42867-A are represented by the follow_ng structure having the
cor r espondi ngtifiehtstingat ieipsistely hrl lewindi et s¥ Rt ERe | i stings
i mredi ately follow ng the strycture. NI 5

_ .

N2

Compound X p 4
AB2846A H Cl
AB2846B C1l CL
AB82846C H H
10 . PA-42867-A Ccl H

*Acid biocisostere" means a group which has chemical and
physical similarities producing broadly similar biological
properties to a carboxy group (see Lipinski,.Annual Reports
in Medicinal Chemistry, "Bioisosterism In Drug Design* 21,

15 283 (1986); Yun, Hwahak Sekye, “Application Of Bioisosterism

To New Drug Design" 33, 576-57%, (1993); Zhao, Huaxue

5



ConmpoundxY A82846AHCI A82846BCl1CI A82846CHH 10PA-42867-AC H "Acid
bi oi sostere” neans a group which has chemi cal and physicai1 gidlst 2004 i es

produci ng brogglysssdsm | ar biol ogical properties to a carpexys@hoedp (see
Li pi nski, Annual Reports in Medicinal Chem stry, "BioisosterismIn Drug

Design" 21, 15 283 (1986); Yun, Hwahak Sekye, "Application O Bioisosterism .
To New Drug Design" 33, 576-579, (1993); Zhao, Huaxue 5 11 August 2004 WO
01/58933 PCTftJS01 /04540 Tongbao, "Biojsosterec Replacenent And

Devel opment ofpolLgad,, CRIBPNOGS N RepdaLeRdN and4psPelddlR) of Galam
Theochem  "Theoretical Studies Applied To Drug Design:ab initio

El ectroni ¢ D gbhpbd=0ns bpudimisiosirenes’is 34399505-d0hanh (ChEO&)9m, Exanpl es
of suitable acid bioisosteres include: C(O-NHCH -C(O--CH2OH,

-C(O) - CH2SH , "T8t&)ethidaCNstsdi g ApriiedphoixucaPkylsul ghomitéar banoyl
tetrazolyl, arylsul phonyl carbanmpyl, N -methoxycarbanmoyl, -

het er oar y| sul FReaytasich Ayt ibwgtinrdg dryBRoksRatEraEenddd,, 405180 one,

3, 5-di oxo-1, 2, 4- oxadi azol i di nyl or hydroxyhet eroar,zl such as

3- hydr oxyi soxd28P9)) and*amRiem,3t ISUHERy P R4z SRFESOS S aG 1 etk ional

group” ”Eaﬂs%(g‘fllqeéaﬁ,b‘i%ﬁwgc&”on, -C(0)-CH8H, -C(0)-NH-CN, sulpho,

phosphono, alkylsulphonylcarbamoyl, tetrazolyl,
arylsulphonylcarbamoyl, N-methoxycarbamoyl,
heteroarylsulphonylc;;bamoyl, 3-hydroxy~3-cyclobutene-1, 2-
10 dione, 3,5-dioxo-1,2,4-oxadiazolidinyl or hydroxyheteroaryl
such as 3-hydroxyisoxazolyl and 3-hydoxy-l-methylpyrazolyl.
“Acidic functional group” means a moiety bearing an
acidic hydrogen. Exemplary acid functional groups include
carboxyl (~C(O)OH)}, acid bioisostere, imidazolyl, mercapto
Is and an appropriate hydroxy such as an aromatic hydroxy,
e.g., hydroxyphenyl.
“Acid protecting group” means an easily removable group
that is known in the art to protect an acidic hydrogen of a
carboxyl group against undesirable reaction during synthetic
20 procedures, e.g., to block or protect the acid functionality
while the reactions involving other functional sites of the
compound are carried out, and to be selectively removable.
Such acid protecting gfoups are well known to those skilled
in the art, having been extensively used in the protection

25 of carboxyl groups, as described in U.S. Pat. No. 3,840,556



aci di ¢ hydrogen. Exenplary acid functional groups include carboxyl
(-AO O, acid bioisostere, imdazolyl, nmercapto t5 and an ARpsopodAt €
hydr oxy such as an aromatic hydroxy, e.g., hydroxyphenyl. "Acid protecting

group” neans @p.fasis Y renovable group that is known in F@ﬁugyi;wg(p pr ot ect
an acidic hydrogen of a carboxyl group against undesirable reaction during

synthetic 20 procedures, e.g., to block or protect the acid functionality
while the reactions involving other functional sites of the conpound are
carried out, and to be selectively renovable. Such acid protecting groups

are well knowg,}03 1NAs@e5Ki Lh&dy; dAobhifeflds WRAkLNG-DERAEYL ENSi Vel y used
in the protection 25 of carboxyl groups, as described in U S Pat. No.

3,840, 556 6 1lnluaisiat2B0AeYO A MH8383r&Nad 11501/ Bdbddhi1andid, 719, 667, the
di scl osures of which are hereby incorporated herein by reference. For

sui tabl e aci dprptedtteictd agogpoOUpsze JeW. TeiWerGamen Pa@dt Mu@GsMidWit s i n
"Protective Goups in Oganic Chem stry" John Wley and 5 : Sons, 1991.

Aci d protectingrogreniival Soonpe|ud@sohntr dwmdtsitan ™ | i &idey dappt ot ecti ng
group as defined herein. Exanples of acid protecting groups include esters
such as 3ubstfPitedHid ufSiBIRTALRCEID IFBRCEIEEWERC IS | e.g., nethyl,

ethyl . t-butyl MEhoet Iyls, 19, 78t byl LISt BYbup 22 el LGN O oot Y]

herein. Examples of acid protecting groups include esters
such as substituted and unsubstituted C1 to Cg lower alkyl,
e.g., methyl, ethyl, t-butyl, methoxymethyl,

10 nethylthiomethyl, 2,2,2-trichloroethyl and the like,
tetrahydropyranyl, substituted and unsubstituted phenylalkyl
such as benzyl and substituted derivatives thereof such as
alkoxybenzyl or nitrobenzyl groups and the like, cinnamyl,
dialkylaminocalkyl, e.g., dimethylaminocethyl and the like,

15 trimethylsilyl, substituted and unsubstituted'amides and
hydrazides, e.g., amides and hydrazides of N,N-
dimethylamine, 7-nitroindole, hydrazine, N-phenylhydrazine
and the like, acyloxyalkyl groups such as pivaldyloxymethyl
or propionyloxymethyl and the like, aroyloxyalkyl such as

20 benzoyloxyethyl and the like, alkoxycarbonylalkyl such as
methoxycarbonylmethyl, cyclohexyloxycarbonylmethyl and the
like, alkoxycarﬁonyloxyalkyl such as t-
butyloxycarbonyloxymethyl and the like,
alkoxycarbonylaminoalkyl such as £-

25 butyloxycarbonylaminomethyi and the like,

7



tetrahydropyranyl, substituted and unsubstituted phenyl al kyl such as
benzyl and substituted derivatives thereof such as al koxypesagyist 2004

ni trobenzyl owe4psseand the |ike, cinnanyl, dialkylanm noab¥usoiRede ,
di met hyl am noethyl and the like, 15 trinmethylsilyl, substituted and

unsubstituted am des and hydrazides, e.g., amdes and hydrazi des of N, N
di met hyl am ne, 7-nitroindol e, hydrazine, N phenylhydrazine and the |ike,
acyl oxyal kyl groups such as pival dyl oxypet hyl  or propi onyl oxynet hyl and

the like, aroyhyyahkidcS4ohy2smah0eR20Y! sxtetdyl and the like,
al koxycar bonyl al kyl such as ~ net hoxycar bonyl net hyl , '

cycl ohexyl oxy GaitBonyhies ditboapUatiromdtihly®, amd kdvey ¢ axdorydydayahkylkguch as
t- butyl oxycarbonyl oxynmet hyl and the |i ke, al koxycarbonyl am noal kyl such
as t 25 butyl exybhaaboiyd@landnetdntlyl and the likee, 7 11 August 2004 WO
01/58933 PCTI US01104540 al kyl am nocar bonyl am noal kyl, such as
met hyl ami nocahssrypens homerhehy beryalkell Freh afcyaatmorigarazineh- as
acetylam nonmethyl and the_|ike, _het enocyclylcarboq&%gﬁxglkxl such as
4- met hyl pi per SAFRYTY Lomathghypos i Hyke attpiydapiReearbonylalkyl
di al kyl am nocar bonyl al kyl .""such as .di net hyl.am nocapbonyl - methyl . and the
like, (5- (1 owd¥e |%§|‘%‘¥¥@:t6‘¥&?i“%%9%%%%? Marm T 2R, P Rk ‘?5-‘%9‘6%% yl -2
oxo-1, 3-di oxol &R 45 ¥4 ) TR Ay K 806 d 1kh 1468y a BOA (RenPRENM -2 buty1-2-
oxo-1,3~dioxclen-4-yl)methyl and the like, and {(5-phenyl-2-
oxo-1,3-dioxolen-4-ylyalkyl such as (5-phenyl-2-oxo-1,3-
10 dioxolen-4-yl)methyl and the like.
“Acid labile amine protecting gréup" means an amine
protecting group as defined herein which is readily removed
by treatment with acid while remaining relatively stable to
other reagents. An exemplary acid labile amine protecting
15 group is BOC.
“Acyl* means an H-CQO~, ({aliphatic or cyclyl)-CO-, ox
{arcmatic or heteroaromatic)-CO- group wherein the
aliphatic, cyclyl, aromatic, or hetercaromatic group is as
herein described. Preferred acyls contain a lower alkyl;
20 more preferred acyls include 4-phenylbenzoyl, 4-(4°-
chlorophenyl}benzoyl, 4-cctyloxybenzoyl, octanoyl, and 8-
phenyloctanoyl. Exemplary acyl groups include formyl,

acetyl, propanoyl, 2-methylpropanoyl, butanoyl, palmitoyl,

acryloyl, propynoyl and cyclohexylcarbonyl.



oxo-1, 3-di oxol en-4-yl)al kyl such as (5-phenyl-2-0x0-1,3 10

di oxol en-4-yl)nethyl and the like. "Acid labile am ne protechiugestgoeup”
means an amne protecting group as defined herein which is readily renoved
by treatnment wddéiselsd while remaining relatively stabl e t@rRbiiRs
reagents. An exenplary acid |abile am ne protecting- 15 group is BOC.
"Acyl" means an HCO, (aliphatic or cyclyl)-CO, or (aromatic or

het eroaromatic)-CO group wherein the aliphatic, cyclyl, aromatic, or

het eroaromatic group is as herein described. Preferred acyls contain a

| oner al kyl; 20 norelpsefteiorefeasy|£ikynG! diikedy PRENYLREMZOWSs, ddf{ded

chl or ophenyl ) benzoyl, 4-octyl oxybenzoyl, octanoyl, and 8- phenyl octanoyl.
Exenpl ary acylhegreanps i nclude fornyl, acetyl, propanoyl,

2- met hyl propanoyl, butanoyl, palmtoyl, acryloyl, propynoyl and

cycl ohexyl car bony| "A8ighatAggaseup (o sdtoen 589 3B aRCFLLSONT @540
"Aliphatic" neans al kyl, al kenxl or alkynyl' as defined herein.
"Aliphatic gr Ai5asBBdt e FeRLPhaRh EeHEt PE udHtieedabereHedncdugive ighati c

group assdefi nedlhe{]ei n inclusjve of 5.aryl, heteroaryl, hydroxy, alkoxy,
cycl yl oxy, -acyTexy, "Reveréaty %&@f,“afcyﬁlg?xh scyfchVé%yarﬁy e
cyclyl carbonyl,ocQtobis1 4:0), 048y NG QQUE n2ERY ! arfll1obhd, LA XA ADRLAGHE:

or its thioxe analogue, aroyl or its thioxo analogue,

hetervaroyl or its tp{gxo analogue, acyloxy,

cyclylcarbonyloxy, aroyloxy, heteroaroyloxy, haleo, nitro,

10 cyano, carboxy (acid), acid biostere, alkoxycarbonyl,
cyclyloxycarbonyl, aryloxycarbonyl, hetercaryloxycarbonyl,
alkylsulfonyl, cyclylsulfonyl, arylsulfonyl,
heteroarylsulfonyl, alkylsulfinyl, cyclylsulfinyl,
arylsulfinyl, heterocarylsulfinyl, alkylthio, cyclylthio,

I5 arylthic, heteroarylthio, cyclyl, aryldiazo,
hetercaryldiazo, thiol, methylene (H,C=}, oxo (0=), thioxo
(s=), Y'¥’N-, ¥'¥?NC(0)-, Y'Y!NC(0)O-, Y'¥?NC(O)NY’- or
Y'¥?NSO2-, wherein Y', Y2 and ¥’ are independently hydrogen,
optionally substituted alkyl, optionally substituted aryl or

20 opticnally substituted heteroaryl, or for where the
substituent is Y'¥’N-, then one of Y!' and Y? may be acyl,
cyclylcarbonyl, aroyl, hetercaroyl, alkoxyca;bonyl,
cyclyloxycarbonyl, aryloxycarbonyl or heterocaryloxycarhonyl,
as defined herein and the other of Y! and Y¥? is as defined

25 previously, or for where the substituent is Y'¥2NC(0)-,



het eroaroyl or its thioxo anal ogue, acyl oxy, cyclylcarbonyl oxy, aroyl oxy,
het er oar oyl oxy, halo, nitro, to cyano, carboxy (acid), acifth Rifsteom

aIkoxycarbonyhmnugfg%yloxycarbonyl, aryl oxycarbonyl, het epeqiéoRysgar bonyl ,
al kyl sul fonyl, cyclylsulfonyl, arylsulfonyl, heteroaryl sulfonyl,

al kyl sul finyl, cyclylsulfinyl, arylsulfinyl, heteroarylsulfinyl,
al kyl thio, cyclylthio, 15 arylthio, heteroarylthio, cyclyl, aryldiazo,
het er oaryl di azo, thiol, nethylene (H2C=), oxo (0=), thioxo (S=), Y Y2N,

YIY2NC(O) -, Yig¥2hl )0, Yy @MY 36 0P v2N60¥2NSER andWie iy aYo ¥@ and Y3
are independently hydrogen, optionally substituted al kyl, optionally

substituted argdiedl cdfefidd QAeh! ¥hs UbsitohUtBEb IRt @hoah YT, a8l fdrarshere the .
substituent is Y Y2N-, then one of Y and Y2 nay be acyl, cyclylcarbonyl,

aroyl, heteroarigied abkeontear hosy |7 mapelyt cxyetrrdeeby ¢yl Wroxycar bonyl or
het er oaryl oxycar bonyl, as defined herein and the other of Y1 and Y2 is as
defined 25 pr edabeskeypcyrldngd . whiaealidiengdbsalinkattici gratpy2NC(O) -, 9 11
August 2004 WO 01{58933 PCT/ US01/ 04540 YFY2NC (0) O-, Yl'Y2N§;%? NY3- or
Y Y2NSC25, Yl sangtypusays #rso cpebomuki@sitddgettict MiPeherned 9 rough
which Y1 and_Y2 are_  |linked to_forma 4 to 7 nmenhered azahe%groc*glyl or
azahet er ocycl AIRA-2ART Qi R9LET GLIBPR GHAEGTO G r BIRF S tLERES | TR AVET]FE car boxy
(acid), acid QL2§H8L?,a€£&$QQY%§E¥%'acyl or its thioxoc analcgue,

cyclylcarbonyl or its thioxo analogue, aroyl or its thioxo

analogue, heteroaroyihor its thioxo analogue,

10 alkoxycarbonyl, cyclvloxycarbonyl., aryloxycarbonyl,
heterocaryloxycarbonyl, acyloxy, cyclylcarbonyloxy, aroyloxy,
hetercaroyloxy, alkylsulfonyl, cyclylsulfonyl, arylsuilfonyl,
hetercarylsulfonyl, alkylsulfinyl, cyclylsulfinyl,
arylsulfinyl, heteroarylsulfinyl, thiol, Y¥?N-, Y'Y’NC(0)-,

15 YHYINC(0)0-, Y'YINC(O)NY3 -~ or Y'Y’NSOz-. Examples of
aliphatic groups bearing an aliphatic group substituent
include the following: methoxymethoxy, methoxyethoxy,
ethoxyethoxy, (methoxy-, benzyloxy-, phenoxy-, or ethoxy-
Jcarbonyl (methyl or ethyl), benzyloxycarbonyl,

20 pyridylmethyloxycarbonylmethyl, methoxyethyl. ethoxymethyl,
n-butoxymethyl, cyclopentylmethyloxyethyl, phenoxypropyl,
rhenoxyallyl, triflucromethyl, cyclopropylmethyl,
cyclopentylmethyl, carboxy{methyl or ethyl), 2-phenethenyl,
benzyloxy, 1l- or 2-naphthyl-methoxy, 4-pyridylmethyloxy,

25 benzyloxyethyl, 3-benzyloxyallyl, 4-pyridylmethyloxyethyl,

10



Non- aci di ¢ pol ar aliphatic group substituents are hydroxy, oxo (0=),
thioxo (S=), acyl or its thioxo analogue, cyclylcarbonyl praadustbtiopxo
anal ogue, aroyl or its thioxo anal ogue, heteroaroyl or its thioxo anal ogue,

10 al koxycar b@iwyssesy/Cl Yl oxycar bonyl, aryl oxycar bonyl , PCT/US01/04540

het er oar yl oxycar bonyl , acyl oxy, cyclyl carbonyl oxy, aroyl oxy,

het er oar oyl oxy, al kyl sul fonyl, cyclylsul fonyl, arylsulfonyl,

het er oaryl sul fonyl, al kyl sul finyl, cyclylsulfinyl, arylsulfinyl,

heteroaryl sulfinyl, thiol, Y Y2N--, Y1Y2NC (0) -, 15 YIY2NC (0) O-, YIY2NC

(0) NY3- or Yl 2NSOde1mdergBkes1Bi1, abhpfBl iCpaepssyDearing an aliphatic
group substituent include the follow ng: nethoxynethoxy, mnethoxyethoxy,

et hoxyet hoxy, rapitheXyethyhenzyioxly,- 4-phencal- 3-peneddioany-l,) car bonyl (net hyl
or ethyl), benzyl oxycarbonyl, 20 pyridyl met hyl oxycar bonyl net hyl ,

met hoxyet hyl , ph@hwiyrmuﬂﬂr}L,B phdutlnpn2tynpl, pycidpentidcesyheinpk eatchy| |
phenoxypropyl phenox ally trifluoronethyl, cyclopropylnethyl

cycl opent yl netawinoliar EﬁﬁY%ﬁF}Y]or 4epyxAdyLleshyprhe t4rap oY IBEMAM oxy, 1-

or 2-napht hyl - thOf yrid t hyl oxy, .25 .ben yl,
3- benzyl dxyal IS4 %‘gﬁ%”&@ %’ﬁ%&% ﬂﬁ/ di‘i°%£ié{e“2’ 04 WO 01/ 58933
A T A e o
3- phenyl but - 2- &thl@éﬁﬂe%y%,YQ@ﬁM&ngeﬂ}l AR r; dylmethyl,
imidazolylmethyl, pyrazinylmethyl, tetrahydropyranylmethyl
and tetrahydropyranylmethyloxymethyl

10 "Alkenoyl* means an alkenyl-CO- group wherein alkenyl
is as defined herein.

*Alkenyl” means an aliphatic hydrocarbon group
containing a carbon-carbon double bond and which may be
straight or branched having about 2 to about 15 carbon atoms

15 in the chain. Preferred alkenyl groups have 2 to about 12
carbon atoms in the chain; and more preferably about 2 to
about 4 carbon atoms in the chain. Branched means that one
or more lower alkyl groups such as methyl, ethyl or propyl
are attached to a linear alkenyl chain. ™“Lower alkenyl"

20 means about 2 to about 4 carbon atoms in the chain that may
be straight or branched. The alkenyl group is optionally
substituted with one or more “aliphatic grouﬁ substituents”
which may be the same or different, and are as described

herein. Exemplary alkenyl groups include ethenyl, propenyl,

i1



qui nol i n- 3-yl acetyl enyl , 4-pyridy|ethyny|, 4-pyridylvinyl, 5
t hi enyl ethenyl, pyridylethenyl, imdazolylethenyl, pyrazi mA gudenghos
pyri dyl pent enygo g1mygssdyl hnxenyl and pyridyl heptenyl, thi epyiaseidiglo,

pyridyl methyl, imdazolyl methyl, pyrazinylnmethyl, tetrahydropyranyl nethyl
and tetrahydropyranyl net hyl oxynet hyl 10 "Al kenoyl " nmeans an al kenyl - CO
group wherein alkenyl 1is as defined herein. "Al kenyll nmeans an aliphatic

hydr ocarbon group containing a carbon-carbon double bond and whi ch nay be
strai ght or branghed haviing,abedl 2-merAeic-25e691 Pon pahessyll5 in the
chain. Preferred al kenyl groups have 2 to about 12 carbon atons in the
chai n; and norgegyepivar, abkyemfiguicy21bhexditaitiend]candaiecain@ls i n the chain.
Branched neans that one or nore | ower al kyl groups such as nethyl, ethyl
or propyl are attaeaiéenyboey meens ah leshhenydhai ngrdurowberaikerhd °© 20 neans
about 2 to about 4 carbon atons in the chain that may be Straight or :
branched. The alkam} dgpeRpis £soperehaldsFcerdhbst i t BrP Iary e BiYdPxYnor e

"aliphatic group substituents” _which nay be t?e same or different, and are
as described ?Eﬁ%ﬂ%ﬁ?nﬁiﬁﬂﬁl%%%Vlaﬁieﬁﬁl3%§W5ﬁB¥ P¥¢1 ude et henyl, propenyl,

b L st 2006, OGUISEEDPT TR 0G0 DS L BlaY
decenyl' group is as herein described. Exemplatry alkoxy groups
include methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy and
heptoxy.

10 *Alkoxycarbonyl™ means an alkyl-0-CO- group, wherein
the alkyl group is as herein defined. Exemplary
alkoxycarbonyl groups include methoxycarbonyl,
ethoxycarbonyl, or t-butyloxycarbonyl.

"Alkyl® means an aliphatic hydrocarbon group which may

15 be straight or branched having about 1 to about 20 carbon
atoms in the chain. Preferred alkyl groups have 1 to about
12 carbon atoms in the chain, more preferred is lower alkyl
as defined herein. Branched means that one or more lower
alkyl groups such as methyl, ethyl or propyl are attached to

20 a linear alkyl chain. “Lower alkyl® means about 1 to about
4 carbon atoms in ;he chain that may be straight or
branched. The alkyl group is opticnally substituted with
one or more “aliphatic‘group substituents® which may be the
same or different, and are as described herein.

25
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"Al kenyl oxy" means an al kenyl -0-- group wherein the alkenyl group is as
herei n descri bed. Exenplary al kenyloxy 5 groups include a1 Axldgusy2004
3-but enyl oxy. "Al koxy" neans an al kyl-O group wherein the alkyl group is

as herein desgpehedss Exenpl ary al koxy groups include net pgwisorishoXy,

n- propoxy, 1i-propoxy, n-butoxy and heptoxy. 10 "Al koxycarbonyl”™ neans an
al kyl --O CO group, wherein the alkyl group is as herein defined.

Exenpl ary al koxycar bonyl groups include methoxycarbonyl, ethoxycarbonyl,
or t-butyl oxycarbonyl. "Al kyl" means an aliphatic hydrocarbon group which

may 15 be strai ghianf harchert hidndganbalktyl-soo gbowyd «2Rrednbane atons in
the chain. Preferred al kyl groups have 1 to about 12 carbon atons in the
chai n, nore prekelrethirs ikonerdetindd aasveef imredeheedigroupsanebethaseans
that one or nore |ower alkyl groups such as nethyl, ethyl or propyl are
attached to 2@hexéimegdre allkyl atmimis’ Lower alldwil." neans about 1 to about

4 carbon atons in the chain that may be straight or hranched. The al kyl

group i s optional | PAYudsuLEarel’ WeERs 8Rea by InfPe-wxaurpMaer el ridep

subs_tituenfs" \ggi h may bhe the %%oggdiff rent, a‘gd are as des}izorsiebed

herein. 25 122HAYARRRP 36035 W5 OHS833 PCT/ UGS PEEag Ay oups are
wherein the alkyl group is lower alkyl.

"Alkylsulphonylcarbamoyl* means an alkyl-S0;-NH-C({=0)-
group wherein the alkyl group is as herein described.
Preferred alkylsulphonylcarbamoyl groups are those wherein

10 the alkyl group is C;.4 alkyl.

*Alkylthio® means an alkyl-S- group wherein the alkyl
group is as herein described. Exemplary alkylthio groups
include methylthio, ethylthio, i-propylthio and heptylthio.

*Alkynoyl" means an alkynyl-CO- group wherein;alkynyl

15 is as defined herein.

"Alkynyl" means an aliphatic hydrocarbon group
containing a carbon-carbon triple bond and which may be
straight or branched having about 2 to about 15 carbon atoms
in the chain. Preferred alkynyl groups have 2 to about 12

20 carbon atoms in the chain; and more preferably about 2 to
about 4 carbon atoms in the chain. Branched means that one
or more lower alkyl groups such as methyl, ethyl or propyl
are attached to a linear alkynyl chain. “Lower alkynyl"
means about 2 to about 4 carbon atoms in the chain that may

25 be straight or branched. The alkynyl group is optionally

13



"Al kyl sul finyl,, means an afkyI-So- group wherein the alkyl group is as
defined above. Preferred groups are those wherein the al kyl Aguebpoos | ower

al kyl . "Alkyl glleiggdyd © neans an al kyl - S02- group wherei n pheysaldissh 9roup
is as defined above. Preferred groups are those wherein the al kyl group is

| ower al kyl. "Al kyl sul phonyl carbanoyl o neans an al kyl - SO2- NH C(=0) group
wherei'n the al~,y) _ group is as herein described. Preferred
al kyl sul phonyl car banoyl groups are those wherein 10 the alkyl group is

Cl- 4 alkyl. 'shbkylitii&] witRABie adk Akl «S1igH-0UR WRESI Subdie cabkys group
Is as herein described. Exenplary alkylthio groups include nethylthio,

ethylthio, i wpiepyhdyiwe ahd sheptoyd thifGeret k\ndy bpe #€ahsscatibatikynyl - Co- .
group wherein alkynyl 15 is as defined herein. "A kynyl" neans an

al i phati c hydheceiborExgmmigrycobkyivl ggoure amrydmdeaeblayny¥.i pirerbovit: and

whi ch may be straight or branched having about 2 to about 15-carbon atons -
in the chai n- "PPefErYed 2-3UEyRyt . gt oessy Kavery it o rapeuty 2 bepsyBoh at ons
in the chain; and nore preferably about 2 to about 4 carbon atons in the
chai n. B?anchéﬁtﬁﬁ&%§mF£é¥“@ﬁ¥1°or nore | ower al kyl groups such as methyl,

ethyl or propyl afgg,,attached to a |Iine alkynyl chain. 'Lo al kynyl "
nmeans about 2 to agguﬁﬂﬁﬁéﬁ?boﬂe%ﬂﬁnﬁ§ FEEPﬁEL%'é ﬁo?ﬂéﬁh?ﬁﬁf%ggkﬁe st rai ght

or branched. Eﬂﬁyﬁyfnﬂxkqg&%ugsiﬁefg¥ﬂ gggéiﬁbégﬁ Exemplary alkynyloxy

groups include propynyloxy or 3-butynyloxy.
"amine protectih§ group' means an easily removable

10 group that is known in the art to protect an aminoe group
against undesirable reaction during synthetic procedures and
to be selectively removable. The use of amine protecting
groups is well known in the art for protecting groups
against undesirable reactions during a synthetic procedure

15 and many such protecting groups are known, for example, T.H.
Greene and P.G.M. Wuts, Protective Groups in OQOrganic
Synthesis, 2nd edition, John Wiley & Sons, New York (1991),
incorporated herein by reference. Amine protecting group
alsc includes “acid labile amine protecting group” and

20 *hydrogenation labile amine p;BEecting group”. Particular
amine protecting groups are acyl, including formyl, acetyl,
chloroacetyl, trichlorocacetyl, o-nitrophenylacetyl, o-
nitrophenoxy-acetyl, tfifluoroacetyl, acetoacetyl, 4-
chlorobutyryl, isobutyryl, o-nitrocinnamoyl, picolinoyl,

25 acylisothiccyanate, aminocaproyl, benzoyl and the like, and

14




11 August 2004 WD 01/58933 PCTI US01104540 substituted with one or nore
"al i phatic group substituents”" which my be the sane or diff Asguenteosend are
as described herein. Exenplary al kynyl groups include ethynyl, propynyl,
n-butynyl, 2wbetsemsl , 3-nethyl butynyl, n-pentynyl, heptydydsorodsoct ynyl
and decynyl. "Al kynyl oxy" nmeans an al kynyl -O group wherein the alkynyl
group is as herein described. Exenplary al kynyloxy groups include
propynyl oxy or 3-butynyloxy. "Am ne protecting group" nmeans an easily
removable 10 group that is known in the art to protect an am no group

agai nst undesacabbey rimattdbny dwthogy sysdeetic o ocedures and to be

sel ectively renovable. The use of am ne protecting groups is well known in
the art for pEbvertivigeghoapsmrhmgailns?. desi f kbl atbacytansorgulr,i 2g a
synthetic procedure 15 and many such protecting groups are known, for
exanpl e, T.H tTrEpeidiyd sihuletigAy-cppbenylpr yiael expcagbenyd i n Or gani c
Synthesis, 2nd_edjtion, John VVIe¥¥& Sons, New York (1991) i ncor por at ed

herein by ref 8l SRYCARPRRY by dr-be H@)"‘W&Bnyél %@q)nclluaeél“‘%féw& | abi | e
am ne protectin 0 enatl b am ne protectin
group"P aTtLBﬁ%%guaﬁgﬁgaﬁnggﬁ E% ﬁﬂﬁﬁﬁ? §Fg)|n8rudpng forngl
acetyl, chlo 7 QL9acet ylg: . t an

ni t rophenoxy gget&fe%ﬂ E{lo%lréu%lrﬂogl gt y? yadce gggéét%ﬁ%j%y%%gér%%]t'yryfl :

i sobutyryl, oenditini@ci nnanoyl, picolinoyl,

“*Aromatic group” means aryl or hetercaryl as defined

herein. Exemplary aromatic groups include phenyl, halo
10 substituted phenyl and azaheteroaryl.

*Aroyl* means an aryl-CO- group wherein the aryl group
is as herein described. Exemplary groups include benzoyl
and 1- and Z2-naphthoyl.

"Aryl" means an aromatic monocyclic or multicyeclic ring

15 system of about 6 to about 14 carbon atoms, preferably of
about 6 to about 10 carbon atoms. Encompassed by aryl are
fused arylcycloalkenyl, fused arylcycloalkyl, fused

~ arylheterocyclenyl and fused arylheterocyclyl as defined
-Nherein when bonded through the aryl moiety thereof. The

20 aryl is optionally substituted with one or more “ring group
substituents” which may be the same or different, and are as
defined herein. Exemplary aryl groups incluée phenyl or
naphthyl, or phenyl substituted or naphthyl substituted.

Preferred aryl groups are phenyl and biphenyl.

15



25 acyl i sot hi ocyanate , ani nocaproyl, benzoyl and the like, and 14 11
August 2004 WO 01/58933 PCT/ U501 /04540 acyl oxy i ncl udi ng neAdgisy2e@r bonyl ,
9- fl uorenyl ngiphexgsgar bonyl , 2,2, 2-trifl uoroet hoxycar bonycrgesigsp et hyl s
| yl et hoxy-car bonyl, vinyl oxycarbonyl, allyloxycarbonyl, t-butyl oxycarbonyl
(BOC), 1, 1-dimethyl 5 propynyl oxycarbonyl, benzyl oxycarbonyl (CBZ), p-

ni trobenzyl oxycarbonyl, 2, 4-dichl oro-benzyl oxycarbonyl, and the |ike.
"Aromatic group” nmeans aryl or heteroaryl as defined herein. Exenplary

aromatic groups i neAxgiRiipRenyheahidlah ar9lsdhsidt WhredpphiBeydimnte aryl

azaheteroaryl. "Aroyl" means an aryl-CO group wherein the aryl group is
as herei n desamnidbétlazdxsmpbar yrgraupkfiinet uderddenzoyl and 1- and .
2-naphthoyl. "Aryl" means an aromatic nonocyclic or nulticyclic ring 15

system of about 6 taralsmet” m&aearmmmtiemllkpr%fﬂtsrtébhye@fl Zxbodt 36. t 0 about
10 carbon atons Enconpassed bg are fused aryl cycl oal kenyl, fused
aryl cycl oal kyl% 4 usetValeny pey r%’a}{ﬂ e MPPTER Fifs 8avLagyPtidr 8&ycl yI as.

def d h nded th th Th
ol oeel Pﬁrih?s’s#‘#ﬁ?gbeﬁfaewn oRes ARy s end Uriibs' TELENs cbveR Lt n °
may be e Saugt (I dPLSahy1 BR6, Hery1 SR KR RGES fndoPl ary ary!

groups include
partlcular arylene is optionally substituted phenylene.

Suitable substituents include one or more “ring group
substituents” as defiried above.

10 "Aryloxy" means an aryl-0- group wherein the aryl group
is as defined herein. Exemplary groups include phenoxy and
Z-naphthyloxy.

"Aryloxycarbonyl® means an aryl-0-CO- group wherein the
aryl group iz as defined herein. Exemplary aryloxycarbonyl

15 groups include phenoxycarbonyl and naphthoxycarbonyl.

"Arylsulfonyl* means an aryl-S0:;~ group wherein the
aryl group is as defined herein.

*Arylsulphonylcarbamoyl” means an aryl-S03-NH-C(=0)-

PR

group wherein the aryl group is as herein described. An
20 exemplary arylsulphonylcarbamoyl group is
phenylsulphonylcarbamoyl.
"Arylsulfinyl” means an aryl-SO- group ‘wherein the aryl

group is as defined herein.
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napht hyl , or phenyl substituted or naphthyl substituted. Preferred aryl
groups are phenyl and bi phenyl. 15 11 August 2004 WO 01/ 5898& €004

| CS01/ 04540 "Aryldiazo" neans an aryl-diazo- group wherein the aryl and
di azo groups woermsssdefi ned herein. "Aryl ene" nmeans an oppenUSMAMS40
substituted 1,2-, 1,3-, 1,4-, bivalent aryl group, wherein the aryl group
Is as 5 defined herein. Exenplary arylene groups include optionally
""'"substituted phenyl ene, naphthyl ene and i ndanyl ene. A particul ar aryl ene
is optionally substituted phenylene. Suitable substituents include one or
nore "ring group ‘ulydthiotmesthsasndetyheit ghbove. wlidreifr yhexaryIneans an
aryl-0- group wherein the aryl group is as-defined herein. Exenplary
groups i ncl uderpirericx psaherein desRrhhedxy Exemplaok ararlibomng| graumens an
aryl-O-CO group wherein the aryl group is as defined herein. Exenplary
aryl oxycar bonyReluds ghepptthit daderpRRAMYP4Phonyl and napht hoxycar bonyi .

"Aryl sul fonyl * | - S02- in the .ar i
det | ned hor 6i n. * ATEERR ROV P PBaBy " (REERGEH ) B o =0

group rein the ﬁ%%ho%@&&d*?m@én e&%}&-@%ﬁ&f@% NG 8? exenpl ary
aryl sul phonyl car banoy group i s phenylsul phony cafbanny .
multicyclic ring system of about 3 to about 10 carbon atoms,
preferably of about 5 to about 10 carbon atoms, and which
contains at least onetfarbon—carbon double bond.
Encompassed by cycloalkenyl are fused arylcycloalkenyl and

10 fused hetercarvlcycloalkenyl as defined herein when bonded
through the cycloalkenyl moiety therecof. Preferred ring
sizes of rings of the ring system include about 5 to about 6
ring atoms; and such preferred ring sizes are also referred
to as “lower”. The cycloalkenyl is optionally substituted

15 with one or more “ring group substituents* which may be the
same or different, and are as defined heregn. Exemplary
monocyclic cycloalkenyl include cyclopentenyl, cyclohexenyl,
cyclocheptenyl, and the like. An exemplary multicyclic
cycloalkenyl is norbornylenyl.

20 "Cycloalkyl” means a non-~aromatic mono- or multicyclic
ring system of about 3 to about 10 carbon atoms, preferably
of about 5 to about 10 carbon atoms. Preferred ring sizes
of rings of the ring system include about 5 to about 6 ring
atoms; and such preferred ring sizes are also referred to as

25 “lower”. Encompassed by cycloalkyl are fused arylcycloalkyl
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"Arylsulfinyl" nmeans an aryl - SO group-wherein the aryl group is as
defined herein. 16 11 August 2004 5 WO 01/58933 PCTI USO 046¥8ugudt gbehi o"

means an aryl wge188R4pP Wherein the aryl group is as hereipgTARFGtpHed.
Exenpl ary arylthio groups include phenylthio and naphthylthio. "Carboxy"

means an HQ(O) G (carboxylic acid) group. "Cycloal kenyl" neans a
non-aromatic nono- or nmulticyclic ring systemof about 3 to about 10 carbon
atons, preferably of about 5 to about 10 carbon atons, and which contains
at | east one caid@nsearhater@daubleydilkylEas oapmisead hbyelty citeal bengéd ar e
fused aryl cycl oal kenyl and 10 fused heteroaryl cycl oal kenyl as defi ned

her ei n when baidedght hheugkibhékey chaiadtie hibrem] et TheheyebfalkPieterred ring.
sizes of rings of the ring systeminclude about 5 to about 6 ring atons;
and such pref emtdgnalhy sibsddtured dvisd: C8FeP¥ dtPTa STABI "$OWE ". The

cycl oal kenyl is optionally substituted 15 with one or nore "ri ng 1group
substituents" SHASCAtHBY D WHED BaYP DG FRBP St AdAET R A09EFF T

h in. EX | [ cli | pal k | inglud t I
Cycl ohexEnyl " Ty BEONBRTER | © ERMEP TR Ry A S ebar ST AL i o
cycl oal kenyl i AQLBALDY! &RM1onRyT OUE)ABhEYLy1 MBRRS Lhe NPTk OMBL i ¢ Mono-

or nmulticyclic
Exemplary multicyclic cycloalkyl include l-decalin,

norbornyl, adamant-{l- or 2-)yl, and the like.
"Cycloalkylene™ means a bivalent, saturated carbocyclic
10 group having about 4 to about 8 carbon atoms. Exemplary
cycloalkylene groups include 1,2-, 1,3-, or 1,4- cis or
trans-cyclohexanylene.
"Cyclic" means cycloalkyl, cycloalkenyl, heterocyclyl
or heterocyclenyl as defined herein. The term “lower*® as
15 used in conmnection with the term cyclic is same as noted
herein regarding the cycloalkyl, cycloalkenyl, heterocyclyl
or heterocyclenyl.
"Cyclyloxy" means a cyclyl-0- group wherein the cyclyl
group is as herein described. Exemplary cycloaikoxy groups
20 include cyclopentyloxy, cyclohexyloxy, quinuclidyloxy,
pentamethylenesulfideoxy, tetrahydropyranyloxy,
tetrahydrothiophenyloxy, pyrrolidinyloxy,
tetrahydrofuranyloxy or 7-oxabicyclo[2.2.1l}heptanyloxy,
hydroxytetrahydropyranyloxy and hydroxy-7-

25 oxabicyclo[2.2.1]heptanyloxy.



ring system of about 3 to about 10 carbon atoms, preferably of about 5 to
about 10 carbon atoms. Preferred ring sizes of rings of teadRg2606tem
i nclude about 5 to about 6 ring atons; and such preferred ring sizes are

al so referredypey&sss25 "l ower”. Enconpassed by cycl oal Kyl p@fgsolbaad

aryl cycl oal kyl 17 11 August 2004 WO 01/58933 PCT/USO /04540 and fused

het eroaryl cycl oal kyl as defined herein when bonded through the cycloal kyl

noi ety thereof. The cycloalkyl is optionally substituted with one or nore
"ring group substituents" which nmay be the sane or different, and are as 5

defined herein. ExempligngulBNgayCimeans sl aaikyls idc! ydeup: whedsilopant y! ,
cycl ohexyl, cycloheptyl, and the like. Exenplary nmulticyclic cycloal kyl

i ncl ude 1--decgbini gmawbasnyd headdnmadésdriibedr 2-)yl, and the |ike.

"Cycl oal kyl ene” " nmeans a bival ent, saturated carbocyclic 10 group having
about 4 to about 8'@mliydrudfemns.” Beenplargyclyyct GhHlkyderer gihempdni ncl ude
1,2-, 1,3-, or_1,4- cis or trans-cyclohexanylene. "Cyclic" neans

cycl oal kyl , cYBFo Wy Bronetisy 68y Eryein slesseikedeycl enyl as defined
herein. The term?™"] r.as .15 used in cannection with the term ilic S
sane as %oteg_herefﬁﬁﬁgaﬁﬁﬁ?ndm?ﬁg Ey%¥%9ﬁf§r,g€V€1g@ﬁﬁ8ﬁ9|?h$é%ﬁﬁ§ ycl yl
or heterocyclsggép ié}g&lxég@@& de@%@@ﬁe@;cy0|yl'c} group wherein the cyclyl

"Diazo” means a bivalent -N=N- radical.

“Effective amount” is means an amount of a
compound/composition according to the present invention

10 effective in producing the desired therapeutic effect.

"Fused arylcycloalkenyl” means a fused aryl and
cycloalkenyl as defined herein. Preferred fused
arylcycloalkenyls are those wherein the aryl thereof is
phenyl and the cycloalkenyl consists of about 5 to about 6

15 ring atoms. A fused arylcycloalkenyl as a variable may be
bonded through any atom of the ring system thereof capable
of such. The fused arylcycloalkenyl may be optionally
substituted by one or more ring group substituent, wherein
the “ring group substituent” is as defined herein.

20 Exemplary fused aryleycloalkenyl include 1,2-
dihydronaphthylene, indene, and the like.

“Fused arylcycloalkyl” means a fused arfl and
cycloalkyl as defined herein. Preferred fused

arylcycloalkyls are those wherein the aryl thereof is phenyl

25 and the cycloalkyl consists of about 5 to about 6 ring
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group is as herein described. Exenplary cycl oal koxy groups 20 include
cycl opentyl oxy, cyclohexyl oxy, quinuclidyloxy, pentanethyiengsistbogieoxy,

tetrahydropyr gydiR%¥%s tetrahydrothiophenyl oxy, pyrrolidi prR%Y¥eoessso
t et rahydr of uranyl oxy or 7-oxabicycl ot 2. 2. 1] hept anyl oxy,

hydr oxyt et r ahydr opyr anyl oxy and hydroxy--7 25 oxabi cycl o[ 2. 2. 1] hept anyl oxy.
Is 11 August 2004 WO 01/58933 PCT/USO1 / 04540 "Cyclylsulfinyl"™ means a
cyclyl-S(O - group wherein the cyclyl group is as herein described.

"Cyclyl sul TonyAt"oms_rreaQSf@sewﬁk?&icyﬁéa)lifcyl 85 Ryaae kNmat NS Gomlakl group
Is as herein described. 5 "Cyclylthio" neans a cyclyl-S- group wherein the

cyclyl group ithmsighessy nuaseri bes. rivld azdtem BRI bhyabbntor Mabh. .
radical. "Effective anount” is means an anount of a conpound/ conposition
accordi ng to tTe guesdnrylvyehbabiy il Gneef bectpiviorial lyr edbist g tede bgtesi r ed

t herapeutic effect. "Fused arylcycloal kenyl" nmeans a fused aryl and

cycl oal kenyl a@nejef| pere Hamg Arowm efWlistdguenise Whegminc e o engirsuar e

t hose wherein the aryl thereof is henyl and the cycl oal kenyl consists of

about 5 fo abditPs1E8ePt ng SapSnEetidigdidegerry| FHABIPKENISUE a variabl e
may be bonded through, Al 3LaMELs NS, 5! B9 SYShRLNELSRnAARRY! §na
the like.
“Fused arylheterocyclenyl” means a fused aryl and

heterocyclenyl as defined herein. Preferred fused

1] arylheterocyclenyls are those wherein the aryl thereof is
phenyl and the heterocyclenyl consists of about 5 to about &
ring atoms. A fused arylheterocyclenyl as a variable may be
bonded through any atom of the ring system thereof capable
of such. The designation of the aza, oxa or thia as a

i5 prefix before heterocyclenyl portion of the fused
aryvlheterocyclenyl define that at least a nitrogen, oxygen
or sulfur atom is present respectively as a ring atom. The
fused arylheterocyclenyl may be optioconally substituted by
one or more ring group substituent, wherein the.“ring group

20 substituent” is as defined herein. The nitrogen atom of a
fused arylheterocycienyl may be a basic nitrogen atom. The
nitrogen or sulfur atom of the heterocyclenyl portion of the
fused arylheterocyclenfl may also be optionally oxidized to
the corresponding N-oxide, S-oxide or 8,S5-dioxide.

25 Exemplary fused arylheterocyclenyl include 3H-indolinyl, 1H-

20



of such. The fused aryl cycl oal kenyl may be optionally substituted by one
or nore ring group substitutet, wherein the "ring group isalRpkt bant”™ 1
as defined herein. 20 Exenplary fused aryl cycl oal kenyl include 1, 2-

di hydr onapht hyb eissssi ndene, and the |ike. "Fused aryl cycl nad#sskossio®ans a
fused aryl and cycloal kyl as defined herein. Preferred fused

aryl cycl oal kyl s are those wherein the aryl thereof is phenyl 25 and the
cycl oal kyl consists of about 5 to about, 6 ring 19 11 August 2004 WO
01/58933 PC |I'1US01104540 atons. A fused aryl cycl oal kyl as a vari abl e may

be bonded t hz-oughuanylal ol -bheisoqdneyst em fheaticdl aeepaiia iaf,1such.
The fused aryl cycl oal kyl nay be optionally substituted by one or nore
ring group substidibgdrequirerldnglt hke, 2+dilydgpbspanbimibsyilt uem-' is as
defined herein. Exenplary fused ""'arylcycloal kyl includes

1, 2, 3, 4- t et r aFBopapae IR ldRY L. ol e IiKRe. "Fused aryl het erocycl enyl "
means a fused aryl _and, heterocyclenyl as defined herein. Preferred fused
10 aryl het er ocycl efyFed ar¥heks %CW%’rlei AefRe aritsadherebfans  phenyl and

t he hetesrocy l&”éé'oc%f?i sis d%ffgagg ter5egtno ﬁgﬁ%%%%ﬁ%{ I&I’:l} ﬁgtoms. A fused
Q-

aryl het erocyc]enyl” ~as a variabl' e nay any atom of the

ring system thereal c8RANA s Aestiilie ThR-d2SI GNAL.0A Pfeddis: 322 oxa or

thia as a
phenyl and the heterocyclyl consists of about 5 to about 6

ring atoms. A fused éfyiheterocycly1 as a variable may be
bonded through any atom of the ring system thereof capable
10 of such. The designation of the aza, oxa or thia as a
prefix before heterocyclyl pertion of the fused
arylheterocyclyl define that at least a nitrogen, oxygen or
sulfur atom is present respectively as a ring atom. The
fused arylheterocyclyl may be optionally substituted by one
15 or more ring group substituent, wherein the “ring group
substituent” is as defined herein. The nitrogen atom of a
fused arylheterocyclyl may be a basic nitrogen atom. The
nitrogen or éulfur atom of the heterocyclyl portion of the
fused arylheterocyclyl may also be optionally oxidized to
20 the corresponding N-oxide, S-oxide or S,S-dioxide.
Exemplary preferred fused arylheterocyclyl ring systems
include indolinyl, 1,2,3,4vtetrahydroisoquinéline, 1.2,3,4-
tetrahydrogquinoline, 1H-2,3-dihydroisoindol-2-v1, 2,3-
dihydrobenz(flisoindol-2-y1, 1,2,3,4-tetrahydrobenzig)-

25 isoguinolin-2-y3, and the like.
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15 prefix before heterocyclenyl portion of the fused arylheterocyclenyl
define that at |least a nitrogen, oxygen or sulfur atomi s11m@ﬁgmgoo4

respectively @& dsidsg atom The fused aryl heterocycl enylpdfméo
optionally substituted by one or nore ring group substituent V\ﬁEI‘EI n the

"ring group 20 substituent” is as defined herein. The nltrogen atom of a
fused -aryl heterocyclenyl nay be a basic nitrogen atom The nitrogen or
sul fur atom of the heterocyclenyl portion of the fused aryl heterocyclenyl

may al so be opti onakhyedHetez86rlOeydR1GBAYES RRAGENE Bhoxd dRtePofX *:de or
S, S-dioxide. 25 Exenplary fused aryl heterocycl enyl include 3Hindolinyl,

1H 20 11 Augusind209d4100x:h1A8883dPddSBet0in 1546 eXeaxodufualdy| ,

2H - 1- oxoi soqui nol yl, 1,2-di- hydroquinolinyl, 3,4-dihydroquinolinyl,

1, 2- di hydr oi s&§lenetinidycldadkedirhydansi $bgae ndidapin, thadhetvwropicked. " Fused
aryl heterocyclyl" neans a fused ar%/I and_ 5 heterocyclyl as:defined herein.-
Preferred fusddesiryf net é?{%“yél gnd thg é’YF%%y‘WYéf EPRSEHES Ry FPPRErROf i S

henyl d th het er ocycl. consi sts bout 6 r|n atons. A
Puseé argl het ePofil 81‘§/Ié/ g F5PTEbI @%\7 8 hetb‘?ﬁ?d’é'éf tﬁ’r"(‘)}u‘bar}kﬁﬁy atdrff of the

Chi g 25 o pr CPFYaBLf arl b Bada iibugh Bl SR Pl ol SyBEBn @ ©f

aryl het er ocyclewerdst i dipdiat o2t shegst TﬁenﬂééfgﬁabloﬁxMgeﬂhé”éza, oxa or
thia as a prefix before heteroaryl portion of the fused
heterocarylcycloalkenyl define that at least a nitrogen,

10 oxygen or sulfur atom is present respectively as a ring
atom. The fused heteroarylcycloalkenyl may be optionally
substituted by one or more ring group substituent, wherein
the “ring group substituent” is as defined herein. The
nitrogen atom of a fused heterocarylcycloalkenyl may be a

15 basic nitrogen atom. The nitrogen atom of the heteroaryl
portion of the fused hetercarylcycloalkenyl may also be
optionally oxidized to the corresponding N-oxide. Exemplary
fused heterocarylcyclo-alkenyl include 5, 6-dihydroquinolyl,
5,6-dihydroisoquinolyl, S,G-dihydroquinoxalinyll 5,6-

20 dihydroguinazolinyl, 4,5-dihydro-1H-benzimidazolyl, 4,5-di-
hydrobenzoxazelyl, and the like,

“Fused hetercarylcycloalkyl” means a fused hetercaryl
and cycloalkyl as defined herein. Preferred fused
heteroarylecycloalkyls are those wherein the heteroaryl

25 thereof consists of about 5 to about 6 ring atoms and the
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sul fur atomis present respect'i vely as a ring atom The fused
aryl heterocyclyl may be optionally substituted by one 15 of1 Amgugtpddyg group
substituent, wherein the "ring group substituent” is as defined herein.

The nitrogen whegkfss @ fused aryl heterocyclyl may be a bpéf,ﬁso%#s_r“pgen
atom The nitrogen or sulfur atomof the heterocyclyl portion of the

fused aryl heterocyclyl nmay also be optionally oxidized to 20 the
correspondi ng N-oxi de, S-oxide or S, S-djoxide. Exenplary preferred fused
aryl heterocyclyl ring systens include indolinyl,

1,2,31,4-tetrabydsisP0Wonel 08 ofl aodrds dLbiBRYdE Aquignaking, a
1H 2, 3-di hydr ol soi ndol -2-yl, 2,3- dihydrobenz(f]isoindo I-2-yl,

1, 2, 3, 4- t et r altydeq@heezd:@hri?heyd52Qiylohs Na Arali abdd@ Gndy ®el bkgde®1 11
August 2004 WO 01/58933 PCT/ USOLl/ 04540 "Fused heteroaryl cycl oal kenyl "
means a fusedtheteglmamy atemdol ydleoalikenyystam tbétreasi dagabla. ofreifadr.r ed
fused heteroarylcyc|oal kenyls are those wherein the heteroaryl thereof
i s phenyl andThfedesidrsdirengf dengrs: sovi wbshiass a preboutbatateng at ons.
A fused heteiﬁargl-c cl oal ken Ijgs a _-variable may be _bonded through any
atom of 1he rPRECERIEMPOFRLPRAL EhFabriedhesgrparyirycdesinht9fing t he
aza, oxa or H}é? as Ank efix>1<itbef qre hetero%rryls ﬁ)rtig:n of the fused
het er oar yl cycl"6al Kenyi 3e?ine}¥ﬁhp'a?xw%3§t Rt odem™ 19 BBERB or
sul fur aton]'§eEEéE%¥Uel§e§Qe§tffH§ %t8n. 2 td ' Fused hetercarylcycloalkyl
may be optionally substituted by one or more ring group
substituent, wherein the “ring group substituent” is as
10 defined herein. The nitrogen atom of a fused
heteroarylcycloalkyl may be a basic nitrogen atom. The
nitrogen atom of the hetercaryl portion of the fused
heteroaryvleycloalkyl may also be optionally oxidized to the
corresponding N-oxide. Exemplary fused hetercarylcycloalkyl
15 include 5,6,7,8-tetrahydroquinolinyl, 5,6,7,8-tetra-
hydroisoquinolyl, 5,6,7,8-tetrahydroquinoxalinyl, S,6,7,8-
tetrahydroguinazolyl,
4,5,6,7-tetrahydro-1H-benzimidazolyl, 4,5,6,7-
tetrahydrobenzoxazolyl, 1H-4-oxa-1,5-diazanaphthalen-2-onyl,
20 1,3-dihydroimidizole-[4,5]-pyridin-2-onyl, and the like.
“Fused hetercarylheterocyclenyl” means a fused
heteroaryl and heterocyclenyl as defined herein. Preferred
fused heterocarylheterocyclenyls are those wherein the

heteroaryl thereof consists of about 5 to about 6 ring atoms

25 and the heterocyclenyl consists of about 5 to about & ring
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atom The fused heteroaryl cycl oal kenyl may be optionally substituted by
one or nore ring group substituent, wherein the "ring groupAsdiBstodaient™”
is as definedyhffigksss The nitrogen atom of a fused heter ganaMiseymi@al kenyl
may be a 15 basic nitrogen atom The nitrogen atom of the heteroaryl
portion of the fused heteroaryl cycl oal kenyl may al so be optionally
oxi di zed to the correspondi ng N-oxide. Exenplary fused

het er oaryl cycl o- al kenyl include 5, 6-di hydroqui nol yl,

5, 6-di hydr oi sQ@¥ma0l YA, £ HbbyEl09uHRe%abiWyYlenyd, 8528 variable may

di hydr oqui nazol i nyl, 4,5-di hydro-1H benzi m dazolyl, 4,5-di-

hydr obenzoxazdeybonasd tHr@ubhkeny "dutsedfheheroatyy Isgpebnatkgdeof neans a
fused heteroaryl and cycl oal kyl as defined herein. Preferred fused

het er oar yl cyclaaakyksofirsmchhosEhevrssdionat hen heff ddhgarpgh. 264 lpar dbfiacansi st s
of about 5 to about 6 ring atons and the_22 11 August_ 2004 WO 01/58933
PCTI USO1 / 04540 PEpERSPHEATec 58 Rterorrabobf Betesospslenyl Mar§istonE. A

fused heteroaryl cycl oal kyl as a_variabl e e. hqnde t hroygh any at om of
Lhe ri ngSeyst GHie HGFSS M eepaF et SR aoy <Ll taRathoh 1 EREtada oxa
or thia as-a_pr.efix before het er-qar.yl ryLon.Qf _th

het er oaryl cycln&arﬁgfgde?}fyﬁgaﬂgftg% regg'fggai%]i rre%éaél%, 9%%%%%’V§rlysﬁff%r at om
is present reSRECLEYR!l Y B8 BubbidhAHhrIiRef MR RBRET ARy Iveycl oal kyl

may be optionally substituted by one or nbre ring group
optionally substituted by one or more ring group
substituent, whérein“ﬁhe *ring group substituent® is as
10 defined herein. The nitrogen atom of a fused
heteroarylazaheterocyclenyl may be a basic nitrogen atom.
The nitrogen or sulfur atom of the hetercaryl portion of the
fused heteroarylheterocyclyl may alsc be optionally oxidized
to the corresponding N-oxide. The nitrogen or sulfur atom
I5 of the heterocaryl or heterocyclyl portion of the fused
hetercarylheterocyclyl may also be optionally oxidized to
the corresponding N-oxide, S-oxide or 5,5-dioxide.
ExeTplary fused heterocarvylheterocyclenyl include 7, 8-
dihydro[l, 71naphthyridinyl, l,2—dihydro[2,7]—nabhthyridinyl,
20 6,7-dihydro-3H-imidazo{4, 5-clpyridyl, 1,2-dihydro-1,5-
naphthyridinyl, 1,2-dihydro-1,6-naphthyridinyl, 1,2-dihydro-
1, 7-naphthyridinyl, 1,2-dihydro-1,8-naphthyridinyl, 1,2-
dihydro-2, 6-naphthyridinyl, and the like.
*Fused heteroarylheterocyclyl” means a fused heteroaryl

25 and heterocyclyl as defined herein. Preferred fused
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substituent, wherein the "ring group substitutnt” is as 10 defined herein.
The nitrogen atomof a fused heteroarylcycloal kyl nay be & Aafis€2o04 r ogen
atom The nitrogen atom of the heteroaryl portion of the fused

het er oaryl cyclaaldggis may al so be optional ly oxidized to theusphdsisPondi ng
N- oxi de. Exenplary fused heteroaryl cycl oal kyl 15 include

5,6, 7,8-tetrahydroqui nolinyl, 5 6,7,8-tetra- hydroi soqui nolyl,

5,6, 7, 8-tetrahydroqui noxalinyl, 5,6,7,8- tetrahydroquinazolyl, 4,5, 6,
7-tetrahydro- | H benzi xni dazolyl, 4,5,6,7- tetrahydrobenzoxazol yl,

| H 4- oxa- |, 5- deggas@phiiRabeseydt Ay bre 2bsk dndi-ddr@idrndi2ebey1
-[4,5]-pyridin-2-onyl, and the |ike. "Fused heteroaryl heterocycl enyl neans
a fused heterthargdf anchshieterof ytornys as abehinedriiry eitdmsPaed aineed f used
het eroaryl het erocycl enyls are those wherein the heteroaryl thereof

consi sts of abeterdcydydbootssstrs mf abowts S25cambbuthé hengr acymd .enwl

consi sts of about 5 to about 6 ring 23 11 August 2004 WD 01/58933 PCTI
JS01104540 afBRed Beyareegy Har e @sy¢lrkbtas deyeremie may kevhendgsl e may be
bonded t hrough, any .at om of the_ring sgstemthereof capabl e of_ such. The

desi gnat1 on ofhf?l%g}éﬂ’y BYEF T (HhiCaTiRY sysheRs Fhennato carrhite it SU65ryl or

het er ocycl eny Okt i+ . fu het_eroaryl het ero-cyclenyl. define
that at | east 11516118 aéénll ragéglﬁ,ég%;lfe%g%f S Far E% RS & BFégﬁ?ﬁ{yerfé’é‘Aﬁect ively
as a the heteroaryl or heterocyclyl portion of the fused

heteroarylheterocycly%_define that at least a nitrogen,
oxygen or sulfur atom is p?esent respectively as a ring

i{1] atom. The fused heterocarylheterocyclyl may be optionally
substituted by one or more ring group substituent, wherein
the *ring group substituent* is as defined herein. The
nitrogen atom of a fused heterovarylheterocyclyl may be a
basic nitrogen atom. The nitrogen or sulfur atom of the

15 heteroaryl portion of the fused heteroarvlheterocyclyl may
also be optionally oxidized to the corresponding N-oxide.
The nitrogen or sulfur atom of the heterocaryl or
heterocyclyl portion of the fused heteroarylheterocyclyl may
also be optionally oxidized to the corresponding N-oxide, S-

20 oxide or §,5-dioxide. Exemplary fused
heteroarylheterocyclyl include 2,3-dihydro-1H pyrrol([3,4-
b]quinolin-zfyl, 1,2,3,4-tetrahydrobenz ‘
{b][1,7]naphthyridin-2-yl, 1,2,3,4-tetrahydrobenz
[(b][1, 6]lnaphthyridin-2-yl, 1,2,3,4-tetra-hydro-9H-

25 pyrido(3, 4-blindol-2yl, 1,2,3,4-tetrahydro-9H-pyrido[4,3-

25



ring atom The fused heteroaryl heterocyclenyl wmy be optionally
substituted by one or nmore ring group substituent, whereif Adtfist 2000 group

substituent” oiS:Rs3,l0 defined herein. The nitrogen atom qJC-'Fﬁ’SI’Mﬁ'%
het er oaryl azahet erocycl enyl may be a basic nitrogen atom e nitrogen or

sul fur atom of the heteroaryl portion of the fused heteroaryl heterocyclyl
may al-so be optionally oxidized to the corresponding N-oxide. The nitrogen
or sulfur atom 15 of the heteroaryl or heterocyclyl portion of the fused

cor r eapond ng Mo aarterY & oo SR ey B A PRR Ot DA LATHa 0-2 JG 1m-

correspondi ng oxXI| oxi de X1 de. used

het er oaryl het er acych epyl ranyRcbasle inA3 LBy ddiL.20 naphghyri di Byl , , :
1, 2-di hydro[ 2,7 ]--napht hyri di nyl, 20 6, 7-di hydro- 3K i m dazo[ 4, 5-c] pyri dyl ,
1, 2-di hydr o- 1,tetraappdivddedinyl 4, d-12-ididbyds oyl , Gapbt pysi di nyl,

1, 2-di hydro- 1, 7-naphthyridinyl, 1,2-dihydro-I,8-naphthyridinyl, 1,2-

di hydr o- 2, 6- naghtrbryddeandpino b ds tjeiddolle2 ¥ Fused ,MeBeteoarad het er ocycl yl "
nmeans a fused heteroaryl 25 and heterocyclyl as defined herein. Preferred
fused 24511 Akydse [2004nan0hgtiEBD33 RCHI. YSbatyioAlw [Ret énaphyiivivétgiocycl yl s
are those wherein the heteroaryl K thereof consists of about 5 to about 6

ring atoms and SnEibrtRtIed) et PrinaltsPsPirsidpout 3-EoP¥bRt 6 ring at ons.
A fused heterqarylhet erocyglyl as; &1vayl goL g, My, g bonded

oxald,6}diazanaphthalenyl, 4.,5,6,7-tetrahydro-3H-
imidazo[4,5—c]pyridyif'6,7-dihydro[5,8]diazanaphthaienyl,

10 1,2,3,4-tetrahydro[l, 5] -napthyridinyl, 1,2,3,4~
tetrahydroll, 6lnapthyridinyl, 1,2,3,4~
tetrahydro[l, 7lnapthyridinyl, 1,2,3,4-
tetrahydro(l, 8lnapthyridinyl, 1,2,3,4-tetra-
hydroi2, 6lnapthyridinyl, and the like.

15 "Halo* means fluoro, chloro, bromo, or iodo. Preferred
are fluoreo, chloro or bromo, and more preferred are fluoro
or chloro.

*Heteroaroyl” means an hetercaryl-CO- group wherein the
heteroaryl group is as herein described. Exemplary groups

20 include thiophenoyl, nicotinoyl, pyrrol-2-ylcarbonyl and
1- and 2-naphthoyl and pyridinoyl.

"Heterocaryl" means an aromatic monocyclic or
multicyclic ring systeﬁ of about 5 to about 14 carbon atoms,
preferably about 5 to about 10 carbon atoms, in which one or

25 more of the carbon atoms in the ring system is/are hetero
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5 through any atom of the ring systemthereof capable of such. The
designation of the aza, oxa or thia as a prefix before the Redestoaoy! or
het erocyclyl portion of the fused heteroaryl heterocyclyl define t hat at

| east a nitroggysse@xygen or sulfur atomis present respegt.i aring
10 atom The fusé 'ﬁeteroarylheterocyclyl may be optionalf;(t:'f"M %g?ftuted by

one or- nore ring group substituent, wherein the "ring group substituent”
is as defined herein. The nitrogen atomof a fused heteroaryl heterocyclyl
may be a basic nitrogen atom The nitrogen or sul fur atomof the 15

heteroaryl pogiéfdhiQls)t HendLsednneLArART YoReERIACKE Il rBBYn, a.83”he
optional iy oxidized to the correspondi ng N-oxi de. The nitrogen or sulfur

atom of the hetesnamyl. orref@ireaoeyed Ydizeer bk onifs ke chdSLthg system

het eroaryl heterocyclyl may also be optionally oxidized to the

correspondi ngihkbidedepo®: 2 toxetbeubré S;iSgdrommsle. Hoxenphasyd fsed

het er oaryl het erocycl yl include 2,3-di hydro-1H pyrrol[3, 4- b]quinolin-2-yl,
1, 2, 3, 4--tetrQEEQHQﬂEQAZarTtﬂq?Fd7Pﬂ§$ﬁﬂ4ﬁﬂlPﬁFhoil%ﬁnyll fuged. tetrahydrobenz
[b] [1, 6] naphthyridin--2-y 4--tetra-hydro-9H 25

pyri do[ 2 4- b]j‘ﬁ'b%@azyicyal%a%‘%tE??%Msrgmqt@ép&mlwhfndugust 2004
WO 01/ 58933 1./0454 i ndo

2, 3-di hydr o- |g?§%s &tgt:%a ﬁa8?yc]§y]ylas dflf_'}ned herein when bonded

2,3,4,5-tetr a@ﬂtdchﬁ%z?:ﬂé nl?é@ér%aglrﬁ. r}q&et%/ )éhere&y.' 2 'I%e4’“ﬁeteroary1“ may

also be substituted by one or more “ring group substituents”
which may be the same or different, and are as defined

10 herein. The designation of the aza, oxa or thia as a prefix
before heterocaryl define that at least a hitrogen. oxXxygen or
sulfur atom is present respectively as a ring atom. A
nitrogen atom of an heterocaryl may be a basic nitrogen atom
and may also be optiocnally oxidized to the corresponding N-

15 oxide. Exemplary hetercaryl and substituted heteroaryl
groups include pyrazinyl, thienvl, isothiazolyl, oxazolyl,
pyrazolyl, furazanyl, pyrrolyl, 1,2,4-thiadiazolyl,
pyridazinyl, quinoxalinyl, phthalazinyl, imidazoll,2-
alpyridine, imidazo[z;l-b]thiazolyl, benzofurazanyl,

20 azaindolyl, benzimidazolyl, benzothienyl, thienopyridyil,
thienopyrimidyl, pyrrolopyridyl, imidazopyridyl,
benzoazaindolyl, 1,2,4-triazinyl, benzthiazoiyl, furanyl,
imidazolyl, indolyl, indolizinyl, isoxazolyl, isoquinolinyl,
isothiazeolyl, oxadiazolyl, pyrazinyl, pyridazinyl,

25 pyrazolyl, pyridyl, pyrimidinyl, pyrrolyl, quinazolinyl,
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tetra- hydroazepino[4, -b]indol-2 yl, 5/6,7,8-tetra 5 hydro[1, 7] napt hyri dyl
, 1,2,3,4-tetrhydro[ 2, 7] napht hyri dyl, 2, 3-di hydro(1, 4] di oxARfIs22004

3--b] pyridyl, =sodl hydro - [1, 4] dioxino[2, 3-b] pyridyl |, @r i ro-2H1
oxa[ 4 , 6]dia§§“§%ﬁ€%alenyl, 4,5,6, 7-tetrahydro- 3H inidggg EQQ?% pyridyl,

6, 7- di hydro[ 5, 8] di azanapht hal enyl, 10 1, 2, 3, 4-tetrahydro[ 1, 5]
-napthyridinyl, 1,2, 3,4- tetrahydro[1, 6]napthyridinyl, 1,2,3,4-
tetrahydro[ 1, 7] napthyridinyl, 1,2,3,4- tetrahydro[1, 8]napthyridinyl,

12,3 41 et 35, DYAEAY2, O RARLHE Ay, Ak d Al Kensdyy BRko” mRans

fluoro, chloro, bro or 1odo. Preferred are fluoro, br ono,

and nore pref eifigdof e, flAIYrerePied MteRoaryet IR Q¥ py ARG 1EN
het er oaryl - CO- é}oapymheregﬁ tﬁe heteroar?*bgréﬁ%;is %§ hergin descri bed.

Exenpl ary groups Z2fetéddidadihbophenmygl annheniddzayll, -3+ @rodpyl car bonyl
and 1- and 2-naphthoyl and pyridinoyl. "Heteroaryl" nmeans an aromatic
nonocycl i ¢ or whewkincyiod ineterngrgl st@ineed gbouls Breoaabidrfiinéd herdion. at ons,
preferably about 5 to about 10 carbon atons, in which one or 25 nore of the
carbon afons in théietrerpasydtdnti Sreas Rebeydl g radigglsierived w01/ 58933

| n h han rbon, far ex | nitr n X n
PCTI USOL/ 0454% hgtg:r:rgaxtéls,) w%térgg.ntthae h%%eggaiyl C:)i.s gsad sceribeEi l? Sein.o yge

A particular heteroaryldiyl radical is optionally
substituted pyridinedivl.

"Heteroarylsulphonylcarbamoyl® means a

10 hetercaryl-S05-NH-C (=0} - group wherein the heterocaryl group
is as herein described.

"Heterocyclenyl* means a non-arcmatic monocyclic or
muiticyclic hydrocarbon ring system of about 3 to about 10
carbon atoms, preferably about 5 to about 10 carbon atoms,

15 in which one or more of.the carbon atoms in the ring system
is/are hetero element{s) other than carbon, for example
nitrogen, oxygen ox sulfur atoms, and which contains at
least one carbon-carbon double bond or carbon-nitrogen
q?Pble boqg. Preferred ring sizes of rings of the ring

20 system include about 5 to about 6 ring atoms; and such
preferred ring sizes are also referred to as “lower”.
Encompassed by heterocyclenyl are fused arylheterocyclenyl
and fused heteroarylhetérocyclenyl as defined herein when
bonded through the heterocyclenyl moiety thereof. The

25 designation of the aza, oxa or thia as a prefix before
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or sulfur. Preferred ring sizes of rings of the ring system include about
5 to about 6 ring atons. Enconpassed by heteroaryl are fusesugust2004

het er oaryl cycl oal kenyl, 'fused_ 5 heteroaryl cycl oal kyl, fused

het er oar y| hetyed epysdsenyl and fused heteroarylheterocyclﬁknﬁgog@g“ned
herei n when bonded through the heteroaryl noiety thereof. The "heteroaryl™
may al so be substituted bytone or nore "ring group substituents” which
may be the sane or different, and are as defined 10 herein. The designation
of the aza, oxa or thia as a prefix before heteroaryl define that at |east
a nitrogen, oxygerodiclefiyl fadfidlecOfhas 4 aSABE & QHRGHENE! dxy@ferA oki NG at om
A nitrogen atom of an heteroaryl may be a basic nitrogen atom and nmay

al so be opti oaalfyr aticdi zedhrtesenerespedsipendi ag aNribgoatae. Ehenpl ary

het eroaryl and substituted heteroaryl groups include pyrazinyl, thienyl,

i sot hi azol yl , hekepestvrileny hywayz ey Ppt { epaldanplibspitutedyby one or more

1,2, 4--th|ad|azolyl pyr.idazi nyl , qglnoxallnyl phthala2|nyl_ I m dazo[ 1, 2-
a] pyri di ne, i RGP ST RSy | W %@ﬁ%bFH?aE%&ﬁﬂ growp oFuhstdsmept”

ol PR " CHRE B P T
benzt hi azol yl, [y%hen Jrrlw}a‘?.»%%' 'baé{kd%)éko &04Q), Im?' Whe J{ft%%ﬂ' y
|squ|noI|nyI, |so fi azo oxadi azo a2|ny . pyridazinyl, 25
pyrazol yl, pyafdydlflﬁyatmldiﬂmkae H¥Eéx§id§»‘caeﬂyl N#4Ckl8Y! e 2 tibnAtgyst 2004
oxidized to the corresponding N-oxide,
S-oxide or 8,5-dioxide. Exemplary monocyclic
10 azaheterocyclenyl groups include
1,2,3,4-tetrahydrchydropyridine, 1,2~dihydrepyridyl,
1,4-dihydropyridyl, 1,2,3,6-tetra-hydropyridine, 1,4,5,6-
tetrahydropyrimidine, 2-pyrrolinyl, 3-pyrrolinyl, 2-
imidazolinyl, 2-pyrazolinyl, and the like. Exemplary
15 oxaheterocyclenyl groups include 3,4-dihydro-2H-pyran,
dihydrofuranyl, and fluorodihydrofuranyl. an exemplary
multicyclic oxahetero-cyclenyl group is
7-oxabicyclo(2.2.1lheptenyl. Exemplary monocyclic
thiaheterocyclenyl rings include dihydrothiophenyl and
20 dihydrothiopyranyl.
*Heterocyclyl® means a non-aromatic saturated
monocyclic or multicyclic ring system of aboﬁt 3 to about 10
carbon atoms, preferably about 5 to about 10 carbon atoms,
in which one or more of the carbon atoms in the ring system

25 is/are hetero element(s) other than carbon, for example
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WD 01/ 58933 PCT/ USO /04540 quinalinyl, 1,3,4-thiadiazolyl, thiazolyl,
thienyl and triazolyl. A preferred heteroaryl group is pyragidust 2004

"Het er oaryl di gQusegANs an heteroaryl -azo- group wherei pdRRefaLGr oaryl
and azo groups are as defined herein. 5 "Heteroarylddyl" nmeans a bival ent

radi cal derived from "a heteroaryl, wherein the heteroaryl is as described
herein. A particular heteroaryldiyl radical is optionally substituted
pyri di nediyl. "Heteroaryl sul phonyl carbanmoyl " neans a, 10

het er oar yl - S02::Nig,Gbr0) 6:RUBr ST R 1 BeePOLAIPEINy IO off FiRgsherein
described. "Heterocyclenyl™ neans a non-aronmatic nonocyclic or multicyclic

hydr ocar bon ridrg tsgStemg Gfystauindldde abeut 400 GAldens at O atphef er abl y

about 5 to about 10 carbon atonms, 15 in which one or nore of the carbon

atons in the rdmgssystemidrsedr eiletezesebeavmtycs redieheed ttamscar bon, for

exanpl e nitrogen, oxygen or sulfur atons, and which contains at |east one

car bon- car bon "dewEKé- boErfroswasaed dir Aletesgencldodrice feeed. Preferred ring

sizes of rings of the ring 20 Séstem i ncl ude about 5 to about 6 ri ngdatoms;
; _

and such® prefBMIEaLFT A S2e8ndr BSA% GoFEF RF e 6 rasy el phwgs: define
Ercomasscd by b1 S it LTINS S0 Snd e

het er oar yl het reggﬁgl‘é frne erern

het erocycl enylu gty tiareobe The £5,983h0020 i O LNBa28 nU¥B.A" thi a

as a prefix befor
heterocyclyl define that at least a nitrogen, oxygen or

sulfur atom is present respectively as a ring atom. The

10 heterocyclyl may be optionally substituted by one or more
*ring group substituents* which may be the same or
different, and are as defined herein. The nitrogen atom of
an heterocyclyl may be a basic nitrogen atom. The nitrogen
or sulfur atom of the heterocyclyl may also be optionally

15 oxidized to the corresponding N-oxide, S~oxide or §,S-
dioxide. Exemplary monocyclic heterocyeclyl rings include
piperidyl, pyrrolidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, thiazolidinyl, l,3—dioxolanyl,h1,4—
dioxanyl, tetrahydrofuranyl, tetrahydrothiopheﬁyl,

20 tetrahydrothiopyranyl, and the like.

“Hydrate"” means a solvate wherein the solvent

molecule(s) is/are Hs0.
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28 11 August 2004 WO 01/58933 PCT/ US01/ 04540 heterocycl enyl define that at
| east a nitrogen, oxygen or sulfur atomis present respectfi Aglugt 2604 ring
atom The heterocyclenyl may be optionally substituted by one or nore

ring group suialhiiseant, wherein the "ring group substitugphy oﬁﬁoas
defined herein. The nitrogen atom of an heterocycl enyl may asic

nitrogen atom The nitrogen or sulfur atomof the heterocyclenyl may al so
be optionally oxidized to the correspondi ng N oxide, S-oxide or
S, S-di oxi de. Exenplary nonocyclic 10 azaheterocyclenyl groups include

1,2, 3, 4-t et r ahydr ohydaopy¢ddiinG del, deart By db@RYY i &/ lthe ko#18iitwdr opyri dyl,
1,2,3,6-tetra-hydropyridine, 1,4,5,6- tetrahydropyrimdine, 2-pyrrolinyl,
3-pyrrolinyl, 2- inidazolkﬁyl 2-pyrazolinyl, and the |ike. Exenplary 15

oxahet er ocycl enyl groups qncl de 3, 4-di hydro-2H pyran, dihydrofuranyl,
and quorodihydrofuran?*ﬂéfﬁ‘ xenplary multicyclic oxahetero-cycl enyl

group is 7-oxabiatyrieo| 2 |.] hept enyl . Exenpl ary nonocyclic

t hi ahet erocycl enyl rings include dihydrothiophenyl and 20

di hydr ot hi opyr any|"N-tKidet awepoisy " nodstys of hba- foldating satwuer@atred
nonocyclic ot. multicyclic ring systemof about 3 to about 10 carbon atons,

preferably about95 to about 10 carbon atomns,
N

5 "Patient” iﬁcludes both human and other mammals.
“Pharmaceuticalighacceptable salts” refers to the

relatively non-toxic, inorganic and organic aéid addition
salts, and base addition salts, of compounds of the present
invention. These salts can be prepared in situ during the

10 final isclation and purification of the compounds. In
particular, acid addition salts can be prepared by
separately reacting the purified compound in its free base
form with a suitable organic or inorganic acid and isolating
the salt thus formed. Exemplary acid addition salts include

- 15 thg,hydr9bromide, hydrochloride, sulfate, bisulfate,

phosphate, nitrate, acetate, oxalate, valerate, oleakte,
palmitate, stearate, laurate, borate, benzoate, lactate,
phosphate, tosylate, citrate, maleate, fumarate, succinate,
tartrate, naphthylate, mgsylate, glucoheptonate,

20 lactiobionate, sulphamates, malonates, salicylates,
propionates, methylene-bis-B-hydroxynaphthoates, gentisates,

isethionates, di-p-toluoyltartrates, methanesulphonates,
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in which one or nore of the carbon atons in the ring system25 is/are
hetero el ement(s) other than carbon, for exanple 29 11 Augy$phyd@i4oo¥O

01/58933 PCT/ USO1 /04540 nitrogen, oxygen or sulfur. Preferred ring sizes
atonms; and. .

of. rings i ng systeminclude about 5 to about 6 r
such pref eWrO %}}5935

n

I'hg sizes are also referred to as "I ower¢T H@ﬁﬂbasSed-by

het erocyclyl are fused 5 aryl heterocyclyl and fused heteroaryl heterocyclyl
noi ety thereof.

as defined ""herein when bonded through the heterocyclyl
The designation of the aza, oxa or thia as a prefix before

define that_ at |east a nit , | fur_atom |

respect i vel S EROPPREP A Bin RIS SR6 HOT AT 1P ey Beettt
bsti t ut "1 i * whj ch

o ai ffer oLy Sy TBidhond A bil SR e B S R o

het e

rocycl yl

B

be the sane

het erocycl yJ, Kebgigepasgé‘e,niftorrpgggﬁlﬂgigrg‘ﬁl'_h%cﬁy?fgr ogen,jor sul fur atom of

the heterocyclyl may al so be optionally 15 oxi d tot e'correspond!ng
N-oxi de, S-@HagRabuSical HaXdde. JEXBRRIR! Ysdnogyc! ucwefﬁgﬁﬁ)ycl yl rings

i nclude piperidyl, pyrrolidinyl, piperazinyl, norpholiny

t hi on®r pholviiyh, ishiseedpdkands hérdifiexotefudanck,. 4- sds8Xad¥i tiion
t et rahydr of uranyl, tetrahydrothiophenyl, 20 tetrahydrothiopyranyl, and the
| i ke. "Hydrsatles peanslso so vatepanhdr ey nsdteraariiyeibacting the -

purified compound in its acid form with a suitable orxrganic

or inorganic base and isclating the salt thus forxrmed.

Base

addition salts include pharmaceutically acceptable metal and

10 amine salts. Suitable metal salts include the sodium,

potassium, calcium, barium, zinc, magnesium, and aluminum

salts. The sodium and potassium salts are preferred.

Suitable inorganic base addition salts are prepared from

metal bases which include sodium hydride, sodium hydroxide,

15 potassium hydroxide, calcium hydroxide, aluminum hydroxide,

lithium hydroxide, magnesium hydroxide, zinc hydroxide.

Suitable amine base addition salts are prepared from amines

which have sufficient basicity to form a stable salt,

and

preferably include those amines which are frequently used in

20 medicinal chemistry because of their low toxicity and

acceptability for medical use. Suitable amines for preparation of amine salts include

ammonia, ethylenediamine, N-methyl-glucamine, lysine, arginine, ornithine, choline,

N, N’-dibenzylethylenediamine, chloroprocaine, diethanolamine, procaine, N-

benzylphenethylamine, diethylamine, piperazine, tris (hydroxymethyl) —

aminomethane,
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nol ecul e(s) is/are H2O. 30 11 August 2004 WO 01/58933 PCT/ US01104540
"N-oxysuccinimde" neans a noiety of the follow ng ONO St‘f‘luﬁﬁdﬂs@ 04

"N oxi de" neans a noiety of the following structure 5 "Patient™ I ncludes
bot h human_and ot her mamral s. "Pharnaceutically acceptable salts" refers
to the rel %8 non-toxic, inorganic and organic aci d BEIHUYH sarts,
and base addition salts, of conpounds of the present invention. These
salts can be prepared in situ during the 10 final isolation and
purification of the conpounds. In particular, acid addition salts can be

prepared by separately reacting the purified conmpound_in its free base

;or m \(/jm t Exéi%:ﬁiaf“ﬁﬁﬂé.l@de‘/‘b%d‘rﬁ“f‘. BP’gFﬂﬁiﬁ‘gﬂi %Té‘:jﬁhé'lléﬁ?ﬁﬁsﬁ]gﬁ?‘tﬁlaﬂgé‘esal t thus
or med. enpl ary.aci ion salts.inc e, e. robr om de,

hydr ochl or ietﬁ’ ,eng‘éﬂﬁt e‘?gfﬁ’%srﬁra‘géf%?’ ShHy s pREEE Y Pf‘?‘é’f’e&”ﬁeget ate, oral ate,
val erat e, eae m . | aur.at rate nzoate, |actate,
phosphat e, %tegsz}'ilg g‘?&ti‘{eﬁ%’t%gl,e%%g?éﬁ%(g?l4@@%&%&?%&c%rlmﬁ% ™ tartrate,

napht hyl at Y te L.ohLon | phanat es,
mel onat es, g‘?&ﬁgﬁng{‘gé,&%&%ﬁgﬁgﬁgé, tlﬁ%ﬁéﬁtﬁg-@g%’s-%%%l r o?%ﬁapht hoat es,
gentisat espasisehii Qhale%is,die- B t Oh Yovhd alld AL-§3niAEL hapesul phonat es,

dicyclohexylamine, and the like.

Ring group substituents” mean substituents attached to
aromatic or non-aromatic ring systems inclusive of aryl,

t0 heteroaryl., hydroxy, alkoxy. cyclyloxy, aryloxy,
heterocaryloxy, acyl or its thiogxo analogue, cyclylcarbonyl
‘or its thioxo analogue, aroyl or its thioxc analogue,
heterocaroyl or its thioxo analogue, acyloxy,
cyclylcarbonyloxy, aroyloxy, heterocaroyloxy, halo, nitro,

15 cyano, carboxy (acid), acid biostere, alkoxycarbonyl, N
cyclyloxycarbonyl, aryloxycarbonyl, hetercaryloxycarbonyl,
alkylsulfonyl, cyclylsulfonyl, arylsulfonyl,
hetercarylsulfonyl, alkylsulfinyl, cyclylsulfinyl,
arylsulfinyl, heterocarylsulfinyl, alkylthio, cyclylthio,

20 arylthio, hetercarylthio, cyclyl, aryidiazo,
hetercaryldiazo, thiol, Yl‘{zN—, vry2Ne (0) -, YYNC(0)Oo-,

YY2NC (0)NY3- or Y'Y’NSO2-, wherein Y?!, ¥? ;nd Y are el
independently hydrogen, optionally substituted alkyl,
optionally substituted aryl or optionally substituted

25 heteroaryl, or for where the substituent is Y'¥?N-, then one
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31 11 August 2004 WO 01/58933 PCTI USO1/ 04540 et hanesul phonat es,

benzenesul phonat es, p- tol uenesul phonates, cycl ohexyl sul phiasejues20end

gui nat esl aury pate salts, and the like. See, for

Berge, et al. wﬂ@% rmaceutical Salts,” J. Pharm Sci., %i%?& %5%?1977) 5
which is incorporated herein by reference. Base addition salts can also be
prepared by separately reacting the purified conpound in its acid form
with a suitable organic or inorganic base and isolating the salt thus

formed. Base %ﬁ Ysallnrr‘;e}ts qengk]yge MPTS Clt?]ljéffl gxog]gcept abl e netal and

10 am ne salts. I e ts i'nc pot assi um

cal cium bari wat&bagoym&n%ky&rmglal SR THD,SRLEBony/Ne Sodi um and
potassiumsalts are preferred.  Suitable 1norgani c base addition salts are
prepared fromargbalchiases Wbk Chet rlaugeosnet aarpa dr hdede sedidurehyth oxi de,
15 pot assi um hydroxi de, cal ci um hydr oxi de, alum num hydroxide, [lithium
hydr oxi de, nagmesithm bt EdE, anidn’ hysd rexdeinedyireathbes i re fase
addition salts are prepared fromam nes, which haye sufficient basicity to
forma stabl e 36, thadulntdfurablis YREPGAR) t hOEE “BRiN&s -whi ch are
frequently- used_in 20 nedicingl, chem stry because.of their |ow toxicity and
accept abi ity f 3 a@alNtal Fsé. ¥ BiPeabi®e %’?ﬂﬁ‘ésmﬂﬁr Hie 5% 58Kk8m of ami ne
salts include am‘ronl a, th# enedi am ne, N-net , 9l ucagl ne, I ysine,
argini ne, or M%GRH ‘Ph% N apomyts HPB%‘hi’W‘é%h e YarR e Linked

chl oroprocai ne, QOE&HQQPHD éégaaazaheterocyclyl or

azaheterocyclenyl. When a ring system is saturated or

io partially saturated, the “ring group substituents® further
include, methylene (H;C=}, oxo (0=) and thioxo (8=).
Acidic/amide ring group substituents are carboxy {(acid),
acid biostere and Y'¥’NCO-. Non-acidic polar ring group
substituents are hydroxy, oxo (0=), thioxo (S=), acyl or its

15 thioxo analogue, cyclylcarbonyl or its thioxo analogue,
aroyl or its thioxo analogue, heteroaroyl or its thioxo
analogue, alkoxycarbonyl, cyclyloxycarbonyl,
aryloxycarbonyl, heterocaryloxycarbonyl, acyloxx.
cyclylcarbonyloxy, aroyloxy,rheteroaroyloxy, alkylsulfonyl,

20 cyclylsulfonyl, arylsulfonyl, heterocarylsulfonyl,
alkylsulfinyl, cycliylsulfinyl, arylsulfinyl,
heteroarylsﬁlfinyl, thiol, Y'Y’N-, Y¥3mC(0)}-, v¥Y?mc(O)O-,
Y'¥?NC (0)NY*- or Yiyznsoé- .

“Solvate” means a physical association. of a compound of

25 this invention with one or more solvent molecules. This
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benzyl phenet hyl am ne, di et hyl am ne, piperazine, tris (hydroxynethyl) --
am nonmet hane, 32 11 August 2004 WO 01158933 PCTI USOL / 0454(% august 2004
t et ramet hyl anmoni um hydr oxi de, triethyl am ne, di benzyl am ne, ephenam ne,

dehydr oabi et wygaise;; - ethyl pi peridine, benzylamne, t éﬁﬁ%b@%&@nﬂDnium
tetraet hyl ammoni um  net hyl am ne, di nethyl am ne, trinethylamne,
ethylam ne, S basic am no acids, e.g., lysine and arginine, and

di cycl ohexyl am ne, and the like. Ri ng group substituents” nean
subsfituents attached, to aromatic or non-aromatic ring systens inclusive

of aryl, 10 BeLe{Qar ¥ksobyArQRY indl ey hﬁ¥8&¥ﬁ dig@.’l 0XY certain

het eroaryl oxy, acyl or i1ts thioxo anal ogue, -cyclylcarbonyl or its thioxo
anal ogue, ar oYhs@dnddss thBi $56ratal0UlGe AphBIOAI O scARLEES, tHHOXO0

anal ogue, acyl oxy, cyclyl carbonyl oxy, aroyl oxy, heteroaroyl oxy, halo,
nitro, 15 cyaesamgcly bbey ¢weick) moaei shlvenst 2okeculldsoxyeaihosyparated

cycl yl oxycar bonyl, aryl oxycarbonyl, heteroaryl oxycarbonyl, alkylsulfonyl,
cycl yl sul fonyin the/|csustahylattiget ef ddreylcxybtakidne golkyfisul falpate”
cyclylsulfinyl, arylsulfinyl, heteroarylsulfinyl, alkylthio, cyclylthio,

20 aryl thio, _FREYTRESSEFt PG soyukirr-rhidpedprad otsokabiler satVatRsazo, thiol ,

VY2 N VIGO0 YONG (0)00 e s VRN, O YLYENSOZ-

methanolates, and the like.
The term “agueous methanol” refers to a mixture of
methanol and water, preferably methanol comprising about 40%
10 to about 60% water; more preferably about 1:1 methanol and
water.
Embodiments.
In a first embodiment of the present invention, a
method is provided for preparing a monoacylated glycopeptide
15 acylated at the N1 or N2 position therecf. The method
includes acylating a parent glycopeptide, selected from the
group consisting of AB2846A, A82846B, A82B46C and PA;42867—
" A, with an activat®d ester selected from N-acyl-
hydroxysuccinimide and N-acyl-hydroxyphthalimide in
20 dimethylsulfoxide to yield the monocacylated glycopeptide.
In a preferred embodiment, the activated ester is an N-

acyl-hydroxysuccinimide of formula Ia :
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i ndependently hydrogen, optionally substituted al kyl, optionally
substituted aryl or optionally substituted 25 heteroaryl, frAdgust20dsere the
substituent i , then one 33 11 August 2004 WO 01 / USO

1/ 04540 of Yﬂﬁoyd¥%§ may be acyl, cyclylcarbonyl, aroyl, ‘5ﬁ3§3r5§?0y|

al koxycar bonyl , cyclyloxycarbonyl aryl oxycar bonyl or

het er oaryl oxycar bonyl, as defined herein and the other of Y1l and Y2 is as
defined previously, or for 5 where the substituent is YlH Y2NC(0) -,

YI' Y2NC{0) 0-, YI'Y2ZNC (0) NY3- or Y1Y2NSO2 s, Y1 and Y2 may al so be taken
together with the N atomthrough which Y1 Rd Y2 are linked to forma 4 to
7 menbered azaheterocyclyl or azaheterogyclenyl. Wien a ring systen1|s
saturated or 10 partially saturated, theﬁyring group substituents” further
include, nethylene (H2C=), oxo (0=) andp hioxo (S=). Acidic/ande ring
group substituents are carboxy (ac ac Postere and -Y1Y2NCO- .

Non-aci dic polar ring group substituepts afe hydroxy, oxo (O=), thioxo
(S=), acyl or its is thioxo anal ogue, \cycl/yl carbonyl or it.s thioxo

anal ogue, aroyl or its thioxo anal ogue,yfieteroaroyl or its thioxo

anal ogue, -al koxycar bonyl cyclyloxycarbUnyI aryl oxycar bonyl ,

het er oar yl oxyga&hony.! | acyloxy cyclylcarbonyloxy ar oyl axy,

het er oar oyl oxy, aIkyIsquonyI 20 cyclyl sul fonyl, aryl sul fonyl,

het eroaryl sul fonylgr® is c,~Cy3 alkanoyl, or a group of formula Iar

QJ\ a
(CHy5 R

Iar’

Preininiiey

m is an integer from 0 to 15;
n is 0, 1 or 2, provided that m + n does not eqgqual 0;
and
10 R® is H, halo, C;-Cgs alkyl, C;-Cs alkoxy, -NH,

=NH({C;1-C3 alkyl) or -N{{Ci-Ci)alkyl),:,

In another preferred embodiment, the monoacylated

glycopeptide is of formula I
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al kyl sul finyl, cyclylsulfinyl, arylsulfinyl, heteroarylsulfinyl, thiol,
YY2N -, YYY2NC (O -', YIY2NC (O O0-, Y1Y2NC (O NY3- 110Aug(kY2iE02 -
"Sol vate" neans a physical association.of a conpound of 25 this invention
wi th one or vent nol ecules. This 34 11 August 20 [ 58933
PCTI U8m1045%5ﬁ€ﬁ§éi cal associ ation includes hydrogen b%ﬁlgﬁg&{%ﬁd certain
i nstances the solvate wll - be capable of isolation, for exanple when one
or nore solvent nolecules are incorporated in the crystal lattice of the
crystalline solid. "Solvate" 5 enconpasses both sol ution-phase and isol abl e
sol vates. Exenpl ary sol vates inclyde hydrates, ethanol ates, nethanol ates,
and the |like. The term "aqugeu t hanol 'bHrefers to a mxture of nethanol
and water, preferably methanot, L Si NG about 40% 10 to about 60% wat er;
: odlrrents In a first

embodi ment of tHWe. pregent i 0
monoacyl at ed gl ycopéptihde 15 acyl ataed at e Ni or N2 position thereof.
The nethod i ncl s adyl ating 4l ycopepti de, selected fromthe

group consisting of 846A, P846C ang PA-42867- A, with an
activates-ester sel ect ed°fro

I

wherein:
X and Y are independently hydrogen or chloro;

5 R' is Cz~Ci3 alkanoyl, or a group of formula Ia‘

0

R? is H;
m is an jinteger from 0 to 15;
10 nis 0, 1 or 2, provided that m + n does not equal 0;
and -
R® is H'. halo, C,-Cg alkyl, C;-Cs alkoxy. -NHs,

-N'H(Cl—C:; alkyl) or -N{ (C1—C3)a1kyl}2_
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hydr oxysucci ni m de and N-acyl - hydroxyphthalimde in 20 di met hyl sul foxide to
yi el d the nonoacyl ated gl ycopeptide. In a preferred enbodinemigust PEo4
activated estgé Eﬁ gl_ N aryl - hydroxysucci ni m de-of fornula la 35 11 August
2004 WO 01/ 58934 B8/ USOL 704540 1a wherein: Ris C2- CL3PSFREHBN® or a
group of fornmula la’ 51a" mis an integer fromO to 15; nis 0, 1 or 2,
provided that m+ n does not equal O0; and 10 Ra is H, halo, Cl1-Cs al kyl.,
Cl-C8 al koxy, -NH2, -NH (C1-C3 alkyl) or -N ((C1l-C3) alkyl) 2. In another
preferred enbodi nent, the nonoacyl ated gl ycopeptide is of formula | 36 11
August 2004 WD 01/58933 I PCTNSOL/ 04540 wherein: X and Y are

i ndependent |y hydr 896 ©OL,cBhOf Greferred embodiment, the monoacylated

glycopeptide is of formula IT

OH

-,

wherein:
X and Y are independently hydrogen or chloro;
R! is hydrogen;

R? is C;-Ci3 alkanoyl, or a group of formula Ta’

' O
yu\ (CH): R

Ia’

10

m is an integer from 0 to 15,
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S RLis C2--C13 al kanoyl, or a group of formula la'" Ola" R2Zis H mis an
integer fromO to 15; 10 nis O, 1 or 2, provided that m #{1nEeesz0030t
equal O0; and Ra is H halo, Cl-Cs al kyl, Cl-Cs al koxy, -NH2, -NH(Cl-C3
al kyl) or -N(\(/
In yet anothe

formula |1

R~

S

OH HO

al kyl)2. 37 11 August 2004 WO 01/58933 PCT/ USO 1104540
rred enbodi nent, the nonoacylated F§¥GEMSHHe is of
OH HO Hi2N---"-~10 5 Il wherein: X and Y are

i ndependent|y hydrogen or chloro; Rl i,s hydrogen; R2 is C2-Cl13 al kanoyl,
or a group of formula la" O

10

15

20

nis 0, 1 or 2, provided that m + n does not equal 0;

and

Rd.

is H, halo, C1~Cs alkyl, C;-Cs aikoxy, ~NH;,

~-WNH{C1-C3 alkyl) or -N{({C;-C3) alkyl),.

In

a second embodiment of the present invention, a

method is provided for preparing a monocacylated glycopeptide

acylated at the N3 position thereof. The method includes

acylating a parent glycopeptide, which is selected from the

group consisting of AB82846A, AB2846B, AB2846C and PA-42867-

A, with an activated ester selected from N-acyl-

hydroxysuccinimide and N-acyl-hydroxyphthalimide in aqueous

methanol to yield the monocacylated glycopeptide.

In

a preferred embodiment, the agqueous methanol

includes about 40% to about 60% water.

In

a more preferred embodiment, the aqueous methanol

includes is about a 1:1 mixture of methanol and water).

In

another preferred embodiment, the activated ester is

an N-acyl-hydroxysuccinimide of formula Ia

R
7/

7
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10 la" mis an integer fromO to 15, 38 11 August 2004 WO 01/58933
PCTNSO1104540 n is O, 1 or 2, provided that m+ n does notf mguat 2604 and Ra
is H halo, Cl-C8 alkyl, C-Cs alkoxy, --NH2," -NH (Cl-C3 alkyl) or -N
((Ci-C3) al kyW§0889335" | n 3 second enbodi nent of the preseRETPINEHE] on, a
met hod is provided for preparing a nonoacyl ated gl ycopeptide acylated at
the N3 position thereof. The nethod includes acylating a parent
gl ycopeptide, which is selected fromthe 10 group consisting of A82846A,
A82846B, A82846C and PA-42867- A, with an activated ester selected from
N-acyl - hydrBR§%ESRYi ni mide and N-acyl - hydr oxypht hal i i de in aqueous
met hanol to yield fhe noac ted gl ycopepti de. a eferred enbodi nent,
t he aqueous net ha Im@”lgh"c%hg%%o %ouotr 20% T a%go&torg'ggﬁ r. In a nore
preferred enbodi nent, the aquequs nethanol includes is about a 1:1 m xture
of nmethanol and water). |n anotfher prefefrred_eapodynent, the activated
ester is an N-acyZ hydroxysuggi ni mde P

(CH,),:

5 m is an integer from § to 15;
n is 0, 1 or 2, provided that m + n does not eqgual 0;
and
R* is H, halo, ¢€3;-Cs alkyl, C;~Cs alkoxy, -NHa,
-NH(C;-Cs alkyl) or -N({Ci;-Cilalkyl),.
10
In yet another preferred embodiment, the monoacylated

glycopeptide is of formula IIT

NH,

HO OH
HO
o N, OH
o) 0
X 0]
0 % Y
o
o
o o)
H OH
Ho NHON N a ‘H SN
o . N N
N
0 o H
ol © ©
HO
on HO H,N o
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P20 ON O' la 39 11 August 2004 WO 01/58933 PCTI USOL /04540 wherein: R is
C2-C13 al kanoyl, or a group of formula Ia’ Ola" 5 mis @anugusegso4 fromO
to 15; nisO 1or'2 providedthat m + n does not equal O; andRais H,

hal o, C8 al koxy, -NH2, -NH (Cl-C3 al kyl)
al kyl) z ab+(£(naﬁ3;58e9t anot her preferred enbodi nent, the erP(rzljgacylllog%
gl ycopeptlde Is of formula Il NH2 OH OH 40 11 August 2004 WO 01158933

PCT1USQOL/ 04540 111

IIT
wherein:
X and Y are independently hydrogen or chloro;

R® is C;-C;3 alkanoyl, or a group of formula Ia’

0
%I‘k(CHz)m R®

Ia’
m is an integer from 0 to 15;
n is 0, 1 or 2, provided that m + n does not equal 0;
and |
10 R* is H, halo, C;-Cg alkyl, C;-Cs alkoxy, -NH3,

~NH(C;~-C3 alkyl) or -N{(C1-Ci}alkyl),.
In a third embodiment of the invention, an N-

monoacylated glycopeptide is provided of formula IV

15
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wherein: X and Y are independently hydrogen or chloro;" R3 is C2-Cl13

al kanoyl, or a group of fornula Ia’ O5 la" mis an int ege]rAugL@,m@b40 15;
nis 0 1 or,@ OF% |ded that m+ n does not equal 0; and IS

hal o, O - R 1-C8 al koxy, -NH2, -NH (Cl-C3 al kyl) BFTf"Nt”"t‘t‘i c3)

al kyl) 2 . In a third enbodi nent of the I nvention, an N 15 nonoacyl at ed

gl ycopeptide is provided of fornmula 1V al 11 August 2004 WO 01/58933

PC/ 1EJSO1104540 IV and pharmaceutically acceptable salts thereof;

wherein: 5 X and Y are independent IH¥, hydrogen or chloro; Rl, R2, and R3

are independently H C2 -Cl3.al oyl, orom group of formula la" la'

10 and two of Rl, R2 and R3 ar drggen;: -
NHR?

GH

H
N

H,N (o]

Iz

IV
and pharmaceutically acceptable salts thereof;
wherein:
5 X and Y are independently hydrogen or chloro;
R}, R? and R? are independently H, Cy-C;; alkanoyl, or a

group of formula Ia‘

O
)(ll\(m-sa)m R
n
Ia’
10 and two of Rl, R2 and R3 are hydrogen;

m is an integer from O to 15;

n is 0, 1 or 2, provided that m + n does not equal 0;

and
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mis an integer fromO to 15; nis 0, 1 or 2, provided that m+ n does not
equal 0; and 42 11 August 2004 WO 01/58933 PCTI US01104540 11Rsugust #bodal o,
Cl-C8 al kyl, d-Ca al koxy, -NH2, -NH (Cl--C3 alkyl) or -N ( (Ca-C3) alkyl)
2. in a pref odi nent, the nonoacylated 5, glyco | |5 of
formula | 6‘rd@gwﬁgtr)mstceut|caIIy acceptable salts theregﬁQﬁﬁﬁﬁg%iin: 10 X
and Y are |ndependently hydrogen or chloro; Rl is C2-Cl13 al kanoyl, or a
group of formula la'" O la" R2is H 43 .11 August 2004 WO 01/58933

PCTI US01104540 mis an integer fromO to 15; nis 0, 1 or 2, provided t hat

m + n does not equal; Dy a | 0 al k Cl- C8 al koxy, -
NH2, 5 -NH(C 1- csﬂaﬁks&ﬁ) gglc’N((lc% %?})kg? yiy s glandiyal ki,

-NH(C;-C3 alkyl) or -N{{C-Cilalkylj)..

In a preferred embodiment, the monocacylated
5 . glycopeptide is of formula I

HR'

HO
CH

L
o o
o
I
and pharmaceutically acceptable salts thereof;
wherein:
10 X and Y are independently hydrogen or chloro;

R! is C3-Ci3 alkanoyl, or a group of formula Ia‘

0
))J\(CHz)m R

Iar

R? is H;
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In anot her preferred enbodi rren't, t he nonoacyl ated gl ycopeptide is of
formula Il R HO"\ | OH HONHR 2 10 Il and pharnmaceuti cel Ayguaeeeqpt abl e
salts thereof; erein: X and Y are independently hydrogen or chloro; R

i s hydrogen; 1% ¥¥2-c13 alkanoyl, or a group of 15 forniiYS8M4# 44 11

August 2004 WD 01/58933 PCT/USO1 /04540 la" mis an integer fromO to 15;
nis 0, 1 or 2, provided that m+ n does not equal 0; 5 and Ra is H, halo,
G. -:C8 alkyl, Cl1-C8 al koxy, -NH2, -NH (C1--C3 alkyl) or-N( (C1-C3) alkyl)

i25- o1|‘ nf greﬁmﬁgof Plerrﬁpzllrﬁera%r rirelgegeer%b(%g__(ixrnre&tto tllg§ nonoacyl at ed{ to gl ycopeptide

n is 0, 1 or 2, provided that m + n does not equal 0;
and
R* is H, halo, Ci1~-Cs alkyl, C1-Cs alkoxy, -NHj,
5 -NH({C;-C3 alkyl) or -N({Ci-Calalkyl)a.
In another preferred embodimené, the moncacylated
glycopeptide is of formula II

HR'

H N (o}
10 IT
and pharmaceutically acceptable salts thereof;
wherein:
X and Y are independently hydrogen ox chloro;
R is hydrogen; R® is C;-C;3 alkanoyl, or a group of

Is formula Ia‘



and pharmaceutically acceptable salts thereof; 45 11 August 2004 WO
01158933 PCTI US01104540 wherein: X and Y are |ndependent+NA@g@fgmﬁn or
chloro; R3 is C2- C13 al kanoyl, or a group of fornula la, O5 1a mis an

i nt eger fronkﬁ ﬁ nis O, 1 or 2, provided that m+ n does not equal O;
and Ra is H H &l-cs alkyl, CO--C8 al koxy, - NH2, PETHRIFEIC. 3

al kyl') or-N((C1- C3)a|ky|)2 In a nore preferred enbodlnent any one of R
R, R, or R3 is selected from 4-phenyl benzoyl, 4-(4'-
chlorophenyl)benzoyl 4- octyl oxybenzoyl , octanoyl, and 8- 15

phenyl octanoyl. In a fourth enmfodi nent of the invention, a pharnmaceuti cal
conposition is provided, whichff ncl udes eeuti cal | y-accept abl e

anount of an N-nmonoacyl ated , gllycopeptige of any dgne of formulas'l to IV
together with a 20 pharnace ca.{@Hg : artr+RY. A fifth enbodi nent
of the invention provides the use of » Acy|l at ed gl ycopepti de of any
one of fornmulas | to 46
Ia’
- m is an integer from 0 to 15;

n is 0, 1 or 2, provided that m + n does not ecqual 0;

R* is H, halo, C;-Cg alkyl, C;-Cs alkoxy, -NHa,

=NH(C1-C3 alkyl) or-N({C;-Ci)alkyl),.

In yet another preferred embodiment, the monoacylated

1o glycopeptide is of formula III

III

and pharmaceutically acceptable salts thereof;



11 August 2004 WO 01/58933 PCTILJSO /04540 IV, or a pharnmaceutically
acceptabl e salt thereof, for treating an infection caused iugust 2004

st aphyl ococci preferred enbodi nent, the staphylococgji_is a

coagul ase- ned&?ll”?/sg%gtrai n. 5 - A sixth enbodi ment of the FRYEHEPHER provi des
the use of an N-nonoacyl ated gl ycopepti de of any one of formulas | to 1V,
or a pharmaceutically acceptable salt thereof, for the manufacture of a
medi canent for the treatnent of an infection caused by staphyl ococci. 10
in a pref erre‘gh%n;nl%m ment, the staphylococci is a coagul ase-negative
strain. A seventh enbodi nent provi des a nethod of controlling the growth
of a nicroorgani s SUSCEPLID! i@ dePehBent ANtyEOERRI &t AflhYity of an

N- nonoacyl at ed gl ycopeptide 15 antibioti'c of any one of fornmulas | to 1V,
conprising provi g*ngs a,0tpWkIk&QNT 0ldr BIgebhecdt R rAlPENta0f said

gl ycopeptide antibiotic to a | ocus where said mcroorganism is present. An
ei ght h enbodi nent provides a ngyhod of controlling 20 the growth of a

m croor gani sm susceptible to t antimCropiatacfivity of an

N- nonoacyl at ed gl ycopepti de %?ﬂ-ﬁkbi otic pf/any ogejof ;formulas | to IV,
conprising contacting said it cr od¢Harism

effective anount of said glycopeptide anti

] Iar
m is an integer_ffom 0 to 15;
n is 0, 1 or 2, provided that m + n does not egual 0;
and
R* is H, halo, ¢;~-Cy alkyl, C;-Cg alkoxy., -NHj,

10 -NH{C;-C3; alkyl) or-N((C;-Ci)alkyl)..

In a more preferred embodiment, any one of Rp;lﬂ, Ra
or R® is selected from 4-phenylbenzoyl, 4-(4'-
chlorophenyl)benzoyl, 4-octyloxybenzoyl, octanoyl, and 8-

15 phenyloctanoyl.

In a fourth embodiment of the invention, a
pharmaceutical composition is provided, which includes a
pPharmaceutically-acceptable amcunt of an N-monoacylated
glycopeptide of any one of formulas I to IV together with a

20 pharmaceutically-acceptable carrier.
A fifth embodiment of the invention provides the use of

an N-moncacylated glycopeptide of any one of formulas I to
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47 11 August 2004 WD 01/58933 PCT/i3S01104546-—Thi s i nvention al so
includes all conbinations of particular and preferred enbodiARpuss26Rscri bed
herei n. Preparation of Conpounds of the Invention 5 After nunerous attenpts
with a variety of am no acid acylation conditions, Applicants surprisingly
di scover ed P‘%%ﬂ”sﬁ?ﬁ% can selectively acylate the Ni or I\Ecmi"ﬁsﬂlﬁs of an
A82846 gl ycopepti de such as A 82846A, A82846B, A82846C or PA-42867-A by
acylating the parent glycopeptide with an 10 activated ester such as

N acyl - hydr oxysucci ni m de or N-acyl - hydroxyphthalimde in DVBO

Al t tivel the N3 itiop. | | ectivel | at ed th t
ol yeopept i de T Ay AT HiERCAFF 0% FUSTRIEIAE) o7 LbuaIFae N BBy e

hydr oxysucci rl:if(?aqgn ra#i%ggktgg%rc@%ggtQ@g;tgeg??lgﬂggog&qeous 15 net hanol .

For a general discuSsion op such activate see M Bodanszky in

"Principles of Pephige, kbhesi SmodiRend2 -t seaPLl MR Yerd ag, 1984.

Appl i cants have discovered that N acyl -'hydroxysucm nim de or

N-acyl - hydr oxasplghasé Mddpc2Qepsondide for selective acylation in a
desi gnat ed solvent, such as DMSO or an aqueous nethanol mxture. N

-acyl - bydroxysucai sixah cabadiméttaef]l thy dimenthibhaprovidesathe watecdf esters
are prepared using standard aci d/ al cohol condensation chemstry well know
to those ski laneif-inpnearylated ghegopeptide of any one of formulas I to

IV, or a pharmaceutically acceptable salt thereof, for the
manufacture of a medicament for the treatment of an
infection caused by staphylococci.

10 In a preferred embodiment, the staphylococci is a
coagulase-negative strain.

A seventh embodiment provides a method of controlling
the growth of a microorganism susceptible to the
antimicrobial activity of an N-monoacylated glycopeptide

15 antibicotic of any one of formulas I to IV, comprising
providing a growth-controlling effective amount of said
glycopeptide antibiotic to a locus where said microorganism
is present.

An eighth embodiment provides a method of controlling

20 the growth of a microorganism susceptible to the
antimicrobial activity of an N-monoacylated glycopeptide
antibiotic of any one of formulas I to IV, comprising
contacting said microcorganism and a growth-controlling

effective amount of said glycopeptide antibiotic.
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48 11 August 2004 WO 01158933 PCT1(JS01/04540 e.g., M Bodanszky and A
Bodanszky in "The Practice of Peptide Shnthesis," SpringerAMgist 2004 pp.
124- 125, 1984ywoldiRsi82846 gl ycopepti de anal ogs (A82846A, pcARROHEGR
A82846C and PA-42867-A) may be prepared using standard 5 procedures wel |
known in the art. (see, e.g., U S. Patent 4,946,941; EP 265,071 and EP
231,111). The reaction of the N-acyl-hydroxysuccinimde or N

acyl - hydroxypht halim de with the gl ycopeptide is generally carried out at a
t enper at ur e bet weehaboldvéiCoandl £bduic1ud®s 1H4NC copbehet Bdilyy oget ween about
60C and 80C) for about 15 to 24 hours (preferably 16 to 20 hours) in the
appropriate desitgnaled sel veeferddit drbnppénat iy eleandibeddidr@int i ne may -
vary dependi ng upon the solubility of the starting naterials. Wien DMSO is
used as the solvent, 15 Dinethylformam de (DMF) may al so be present as a
co-sol vent in amounts up to about 40% However, DMF al one did not provide
significant amounts of RI@aEeSITLPLaEGTREERES FfothetEaventdopat i o of the
activated ester to_glycopeptide is generally fromabout 2:1 to about 3:1.
20 The aéyl at ed prégﬁ‘é’fs“W"Bé ?%ﬁﬁ%@dwﬁgﬁlrﬁvﬁéﬁﬁwo?%g?”nl?néﬁh in the
art, for exanpl

sing r.se phlgs HPLC condi.ti.ons e 32 pH 3
phosphat e buffelﬂgﬁﬁon dé‘?flfjp?fe p?ﬁgaflg%l alfr(?cflﬁf‘gﬁg%tgpsﬁé’gfeﬁ used per
Se or that one can selectively acylate the N1 or N2 positions of
an A82846 glycopeptide such as AB2846A, AB2846B, A82846C or
PA-42867-A by acylating the parent glycopeptide with an

10 activated ester such as N-acyl-hydroxysuccinimide or N-acyl-
hydroxyphthalimide in DMSO. Alternatively, the N3 position
is selectively acylated when the parent glycopeptide is
acylated with an activated ester such as N-acyl-
hydroxysuccinimide or N-acyl-hydroxyphthalimide in aqueous

15 methanol .

For a general discussion op such activated esters, see

M. Bodanszky in “Principles of Peptide Synthesis,” pp. 32-
35, Springer-Verlag, 1984. BApplicants have discovered that
N-acyl-hydroxysuccinimide or N-acyl-hydroxyphthalimide

20 provide for selective acylation in a designated solvent,
such as DMSO or an aqueous methanol mixture. N-acyl-
hydroxysuccinimide and N-acyl-hydroxyphthalimide activated

esters are prepared using standard acid/alcohol condensation

chemistry well know to those skilled in the art. (see,
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in the formof its pharmaceutically acceptable salt or 49 11 August 2004
WO 01/58933 PCT/ US01104540 5 solvate. The follow ng set oft fxpepbem
illustrate the general reaction conditions for selectively acylating
either the Nyo®isddes positions, or the N3 position of a ABZ8d&disso AB2846B,
A82846C, or PA-42967-A glycopeptide. Exanples Unless indicated otherw se,
all chem cals can be acquired fromconmmercial suppliers such as Aldrich
Chem cal (M Iwaukee, W), Sigma, and ot her commercial sources well known
to those skilled in the art. 10 Anal ytical Testing Methods Fast atom

bormbar dment mesg. $peCtERREaRYy (dBaVBBodsnskll ihzethd @rdetec8ise the site
of acylation for the purified products. See e.g., Nagarajan, R, et al.,

J. Antibioticpeptidde dHhibetd33 (SH988YyeransklRobepd s,128-025,e1984)., J. 15
Antibiotics, 38, 713-720 (1985). Cbservation of the nolecular ion indicates
that the desired ath¢ AR2BkGaglwe@rertdbe aanddoandriIitea, has8e84gPent ati on

pattern is used to determne the site of acylation according to the
fol | owi ng 20TABPB4FC Tams} EAr42f4 % Adf MR NpPrepared using standard

5 . wprocedures well known in the art. (see, e.g., U.S5. Patent
4,946,941; EP 265,071 and EP 231,111).
The reaction of the N-acyl-hydroxysuccinimide or N-
acyl*hydroxyphthalimiép with the glycopeptide is generally

carried out at a temperature between about 50°C and about

10 110°C (preferably between about 60°C and 80°C) for about 15
to 24 hours (preferably 16 to 20 hours) in the appropriate
designatéd solvent. The temperature and reaction time may
vary depending upon the solubility of the starting
materials. When DMSO is used as the solvent,

15 Dimethylformamide (DMF) may also be present as a co-solvent
in amounts up to about 40%. However, DMF alone did not
provide significant amounts of the desired acylated
products. The ratio of the activated ester to élycopeptide
is generally from about 2:1 to about 3:1.

20 " The acylated products may be isolated using methodology
known in the art, for example, using reverserphaée HPLC
conditions employing a pH 3 phosphate buffer and
acetonitrile. The isolated products may be used per se or

in the form of its pharmaceutically acceptable salt or
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Acyl ation Ml ecular ion; 1591.5 + R- H 1591.5 + R- H1591.5 + R- H
Fragnents: 1591.5 - Si - S21591.5 + R - S11591.5 + R - Sl -1S8uqkl2®l 5 -
S31591.5 + R ggopdsess S2 - S3 50 11 August 2004 WO 01/ 58933 crRdilosl3p 1104540
whil e other fragnments are observed for each regioisonmeric aryl derivative,
t hese represent the unique fragnent(s) observed for each. Ni 53 - 5 OH CH
Hof R= Si, S2 and S3 represent the sugar noiety indicated by the arrows in
the structure above. NI, N2 and N3 identify the acylation site. HPLC

Methods 10 Analygtbeal : RRAghi 08y %e@@h‘.té& R anglytisal (HRLC using a
Wat er s LBondapak C18 colum (3.9 X 0 mm U detection at 280 nm

El ution is aceemplkhsheshadibh aoﬂlcglng@rns gbads@mctqfvefi% SEPENIn85% birdf er "t o -
80% CH3CN: 20% buffer over 30 mnutes. The buffer is 0.5%triethylamne in
wat er, 15 adj ugizedlter p¥d BowitiodBP@4. the N3 position of a AB2846A,

AB2846B, A82846C, or PA-42967-A glycopeptide.

5 Escamples
- Unless indicated otherwise, all chemicals can be
acquired from commercial suppliers such as Aldrich Chemical
(Milwaukee, WI), Sigma, and other commercial sources well-

known to those skilléa in the art.

10 Analytical Testing Methods

Fast atom bombardment mass spectroscopy (FAB-MS) is
utilized to determine the site of acylation for the purified

products. See e.g., Nagarajan, R., et al., J. Antibiotics,

41, 1430-1438 {1988); and Roberts, G.D., et al., J.

Is Antibiotics, 38, 713-720 (1985). Obsexrvation of the

molecular ion indicates that the desired acyl derivative is
obtained and then the fragmentation pattern is used to

determine the site of acylation according to the following

Table I:
20 Table I
Site of
Acylation N1 N2 N3
Molecular ion: 1581.5+ R - H. 1591.5 + R - H 1591.5 + R - H
Fragments: 1591.5 - 81 - 82 1591.5 + R — 81 1591.5 + R- 81 - 33
25 1591.5 - 53 1591.5 + R - 81 — §2 - §3
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51 11 August 2004 WD-6%/-58933 PC tUSOL / 04540-Preparative (Condition A):
Crude reaction mxtures are purified by preparative HPLC ysAuyuise200at er s
Nova- Pak columm (40 x 300 mm) and UV detection at 280 nm Elution is
acconpl i shed | i near gradient of 5% CH3CN: 95% buf 80%
orear Sove pulddiBeds | S8 O A Nt Dt bt for 1 s 0.5%tr?§{rﬂsf’?!g$r?19)ne in
water, that is adjusted to pH 3 wth H3PO4. The desired fractions are
subsequently desalted with a Waters CL18 Sep-Pak (10 cc) followed by

| yophili zation. Sem -Preparative-(Condition B): Inpure products are 10
purified by sem -preparative HPLC using a Zorbax C18 colum (21.2 nmx 25
cm and UV dettedlel othat £286mants Enet cbaerved gocospth stwd owsdtedd | near
gradi ent of 5% CH3CN;, 95% buffer to 80% CH3CN. 20% buffer over 30 m nutes.
The buffer | RYLIgrivatdmey| BieFR FeRTREERY  thenypimee ageBl (o pH 3 with
H3P04. 15 The %ggrgdﬂ%{égkhons are subsequently desalted with a Waters
Cl18 Sep- Pak ( cf fol'l owed by |yophilization. Exanples 1 and 2 Exanples 1

and 2 illustrate the process for selectively 20 acylating the Ni and N2
positions, respectively. Prepar®&tion of 4'-Noctanoyl-A82846B (Conpound 1,
where Rz = p-octanoyl; X and Y =) and 6'-N-octanoyl A82846B (Conpound

1, where R2 = n-octgpoyl; X and Y
is dissolved in DVSO 0%{ s MO
\

WOl ): 25 AB2846B (390 ny, 0.245 mol )

e

HO.
NHR

HN [o]
51, S2 and S3 represent the sugar moiety indicated by the
arrows in the structure above. N1, N2 and N3 identify the

acylation site.

HPLC Methods

10 Analytical: Reactions are monitored by analytical HPLC
using a Waters pBondapak Cis column (3.9 x 300 mm) and UV
‘detection at 280 nm. Elution is accomplisheq with a linear
gradient of 5% CHiCN: 95% buffer to 80% CH;CN: 20% buffer
over 30 minutes. The buffer is 0.5% triethylamine in water,

15 adjusted to pH 3 with H3POy;.
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m) and treated with succinyl octanoate (127 ng, 0.527 52 11 August 2004 WO
01/58933 PCTNSOL104540 mmol) The resulting mxture is heafefudut 2664 for 17
hours. Then, tion is cooled to roomtenperature, | wth

wat er (500 m%{&%lkﬁgﬁcyophi lized to yield a solid. The crﬁgt’b%@%r‘ww S
redissolved in 1:1 CH3CN. H20 5 (15 ml) and purified by preparative HPLC
(condition A) The desired fractions, as determ ned by anal ytical HPLC, are
concentrated in vacuo to 3 nml and desalted. After |yophilization,

4' - N-oct anoyl - A82846B is obtained (7 ng, 0.0041 mmol, 1.7% as a white

powder. FAB-MS: 178fepark®iGe- Reosdaion aA82846R irsa0bidi RaGtasednddrpur e
solid and repurified by sem -preparative HPLC (condition B). The desired.
fractions, asraetiéied fedbrgranating dELCHRE G0 & Wateondvar-&ebdedInmmcua to

3 nmM, and desalted. After |yophilization, 6'-N-octanoyl.-A82846B is
obt ai ned (3 W3,401§ PO F‘E‘éu@Y,d‘?fef%mﬁsa%%% 8 p ONEAB- V5. 1718.5

R Y e St e R
= n-oct ampoyl ; ¥ an® Of.eNCl120% ABAB46Bo(@BR0MginQtd48 miel bufseriissol ved in
11 ‘ T0.5% triethylamine in water, that is adjusted to pH 3 with
H3;P0Qs. The desired fractions are subsequently desalted with
a Waters Ci1s Sep-Pak (10 cc) followed by lyvophilization.
Semi-Preparative (Condition B): Impure prcducts are
10 purified by semi-preparative HPLC using a Zorbax C;g column
(21.2 mm x 25 cm) and UV detection at 280 nm. Elution is
accomplished with a linear gradient of 5% CHiCN: 95% buffer
to 80% CH:CN: 20% buffer over 30 minutes. The buffer is 0.5%
triethylamine in water, that is adjusted to pH 3 with H3PQ,.

15 The desired fractions are subsequently desalted with a

Waters Cyg Sep-Pak (10 cc) followed by lyophilization.

Examples 1 and 2

Examples 1 and 2 illustrate the process for selectively

20 acylating the N1 and N2 positions, respectively.

Preparation of 4‘-N-octanoyl-A82846B (Compound I, where R' =

n-octanoyl; X and Y = C1) and 6‘-N-octanoyl—-A82846B

{Compound II, where R = n-octanoyl; X and Y = Cl1):

25 AB2846B (390 mg, 0.245 mmol) is disscolved in DMSO (40

ml) and treated with succinyl octanocate (127 mg, 0.527
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H20: MeOH (22 m) and treated with succinyl octanoate (93 25 ng, 0.386
mol ). The resulting mxture is heated to 75C 53 WO 01! 58933adguisteanusst 2004
PCTI USov045-10 for 19 hours. Then, the reaction is cooled to room

tenperature entrated in vacuo to give a solid. T mat eri al
s or v BB e BS" B O (15 M) and purified bi}ﬁcgr"gslrgg%g‘toi ve HPLC

(condition A). The desired 5 fractions, as determ ned by anal ytical HPLC,
are “"concentrated in vacuo to 3 nl and desalted. After |yopHilization,
| ."-N-octanoyl - A82846B is obtained (30 ng, 0.0175 mmol, 11.8% as a white

powder . FAB- Mo 1,719 14, Theo (ALESRORALAD 3N nelledid hEoe st ihut ed 4 10

phenyl benzoyl, 4-(4' | orophenyl ) - benzoyl, - 4-n- oct anoxy- benzoyl, and
8- phenyl - n- ochafpy! dfehnvathy @%adkeod! S0 coplepateddeqn Bempéwntaare gener al
procedures described in Exanples 1 to 3. (see Table Il below) Table |
Exanpl e Site aildidtecdiahn¥aedlRABOML) Nanbcyyaphidnzed to yield a
1IN 4- phenyl benzoyl 2. 494773. 2 2N24- phenyl benzoyl 8. 794773. 5
801id. The crude material is redissolved in 1:1 CH3CN:H20
5 . ,J15 ml) and purified by preparative HPLC (condition &) The
desired fractions, as determined by analytical HPLC, are
concentrated in vacuo to 3 ml and desalted. After
lyophilization, 4'-N-octanoyl-A82846B is obtained (7 mg,
0.0041 mmol, 1.7%) as a white powder. FAB-MS: 1719.7
10 6’ -N-octanoyl-A82846B is obtained as an impure solid
and repurified by semi-preparative HPLC {(condition B). The
desired fractions, as determined by analytical HPLC, are
concentrated in vacuo to 3 ml, and desalted. After

lyophilization, 6‘-N-octanoyl-AB2B46B is obtained (3 mg,

15 0.0017 mmol, 0.7%) as a white powder. FAB-MS: 1718.5

Eyample 3
Example 3 illustrates the process for selectively

acylating the N3 position.

20
Preparation of 1'-N-octanoyl-A82846B (Compound III where R3
= n-octanoyl; X and ¥ = C1):
AB2846B (235 mg, 0.148 mmol) is dissolved in 1:1
H.0:MeOH (22 ml) and treated with succinyl octanocate (93
25 mg, 0.386 mmol}. The resulting mixture is heated to 75°C
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3N34- phenyl benzoyl 1772. 7 4N 4--(4' -chl orophenyl ) benzoyl 0.6%1807.3

5- N24- (4' - chl or ophenyl ) benzoyl 2. 29%4807. 7 6N14- oct yl oxybenzgyAudsb30225. 0
7N24- oct yl oxyRezayis 2. 194825. 6 8Nloct anoyl 1. 794719. 7 IN2per/use1/o4s10

oct anoyl 0. 794718.5 10N3oct anoyl 11. 8%4719. 4 11N 8- phenyl oct anoyl 1. 8%4794. 4
12N28- phenyl oct anoyl 4. 694795. 5 54 11 August 2004 WO 01/58933 N3

8- phenyl oct anoyl PCTI US01104540 7.3% 1795.5 Pharmacol ogy The conpounds
of the present invention have in vitro activity against G ampositive

pat hogeni ¢ bagherif.noil1e .5 @t baslerateast i1W polbathe Ropsent conpounds

Is illustrated in Tables Il and IV. The minimal inhibitory
concent r at i ongefppbeSiurne baadedtvidritiadedsingraciat andaide by aohidi crrkai | uti on
assay. Table |V presents a conparison of the activity of illustrative

conpounds agakmadie repreasent asi madissolved in 1:1 CHiCN:H0 (15 ml) and
purified by preparative HPLC {(condition a). The desired
5 fractions, as determined by analytical HPLC, are
~“concentrated in vacuo to 3 ml and desalted. After
lyopHilization, 1’-N-octanoyl-A82846B is obtained {30 mg,
0.0175 mmol, 11.8%} as a white powder. FAB-MS: 1719.4
The correspondiﬂ& Ni, N2 and N3 substituted 4-
10 phenylbenzoyl, 4-{4'-chlorophenyl)-benzoyl, 4-n-octanoxy-
benzoyl, and 8-phenyl-n-octanocyl derivatives are also
prepared using the same general procedures described in

Examples 1 to 3. {see Table II below)

Table II
Site of Sidechain Yield FAB-MS
Example Acylation

HNo.
1 N1 4-phenylbenzoyl 2.4% | 1773.2
2 N2 4-phenylbenzoyl . 8.7% | 1773.5
3 N3 4-phenylbenzoyl 1772.7
2 Ni 2- (4’ -chiorophenyl)benzoyl | 0.6% | 1807.3
5- N2 4~ (4’ -chlorophenylibenzoyl | 2.2% {1807.7
6 N1 4-octyloxybenzoyl 0.5% |1825.0
7 N2 4-octyloxybenzoyl . 2.1% |1825.6
8 N1 octanoyl 1.7% | 1719.7
9 N2 - octanoyl 0.7% |1718.5
10 N3 octanoyl 11.8% {1719.4
11 Ni B-phenyloctanoyl 1.8% |1794.4
12 N2 g8-phenyloctanoyl 4.6% |1795.5
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10 vancomyci n-resi stant and vanconyci n-sensitive enterococci (Enterococcus
faeci um and Enterococcus faecalis), nmean geonetric M C (neigAdgust 2604
determ ned by the standard broth mcrodilution assay. Assays for

antim crobi alyw@gidsydsty were performed using 15 m crobrotfsiaeeRld bility
testing nethods as described by the NCCLS (National Commttee for Cinical
Laboratories Standards. 1990. Approved standard M/- A2. Met hods for
dilution antimcrobial susceptibility testing for bacteria that grow
aerobically, 2 ed., Villanova PA). Brain-heart 20 infusion nmedium (BH ) was
used for testipngzof-yent CTOCTTI gug% Iggqnnendtt'o f ium
were foll owe f%r3 atther q\t"oh;ar"r bria  As ielrii ir;??id abave. tgégm of the
present invention have activity against both staphylococci 55 11 August
2004 WD 01/58933 PCT/ US01 /04540 (ipcluding nmethicillin -resistant and
vancomyci n-i ntermedi ate staphyl ocogﬁfﬁnaéi?rlg'% strains) and enterococci

(i ncluding vanconycin-resistant enterococci ,and v.ancgg}éci n-suscepti bl e

i sol ates). For a di*ScHEEPVRAST OF ahRD AT RNt BY TN &t 838 SFRpA*Scoccus
aure VI SA rain ee, e.g.. F I _Ten | . 0 t NC. HII,
C:JD. UZt ((awar di?s.ﬂfl‘ltgf Séﬁlér_}s,t é\% Al _?%%:%lcvﬁ %Egﬁg%ﬁlga%g? %%r%?s Clelfathrﬁ(, and IK

H ramat sy, " Chaf AGIREEZA 1 Q196 5t SPMMOGREELn iV ddhdRdHEeds

illustrated in Tables IIT and IV. The minimal inhibitory

concentrations (MICS{Jwere determined using a standard broth
micro-dilution assay. Table IV presents a comparison of the
activity of illustrative compounds against representative
10 vancomycin—resistant and vancomycin-sensitive enterococci
{Enterococcus faecium and Enterococcus faecalis), mean
geometric MIC {(mcg/mL), as determined by the standard broth
microdilution assay.
Assays for antimicrobial activity were performed using
15 microbroth susceptibility testing methods as described by
the NCCLS (National Committee for Clinical Laboratories
Standards. 199%0. Approved standard M7-A2. Methods for
dilution antimicrobial susceptibility testing for bacteria
that grow aercbically, 2 ed., Villanova PA). Brain-heart
20 infusion medium (BHI) was used for testing of enterococcci,
and NCCLS recommendations for medium were foilowed for other
bacteria.
As indicated above, the compounds of the present

invention have activity against both staphylococci
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susceptibilities to vanconycin and ot her glycopeptides,” J 10 C i nical.

M crobiol. 36(4), 1020-1027 (1998). The conpounds are partigusf 2obsctive
agai nst staphwbgﬁ ‘ﬁl especi al |y coagul ase-negative staphylQepeed (i.e.,
non- aur eus strains Thus, the conpounds of the present 1nvention provide
usef ul alternatlve treatnments especially for those infections 15 resistant
to known therapies. 56 11 August 2004 WD 01/58933 PCT/ US01/ 04540 Table |11
In Vitro Antim crobial Activity MC (gg/nml) / Conmpound 5 10 Organi smExam

11e No. 12345QZﬁQiLQd&%}%é%h?&flm—%%%eégé%{al%ﬁgén L1 10 Lfatlat Aur eus
446 St aphyl ococcusO. 50. 50. 50. 255. 0615. 060. 250. 1250. 2 255. 060. 125 aureus

489 St aphyl OC%%Qgﬁém%sgu%?s]t%%@.né) aﬁ&@%t@ﬁ@coccx (including
St aphyl ococcus12 0. 255. 0640. 1250. 50. 50. 50. 50. 1250. 25 aureus X400

vancomycin-resistant enterococci and vancomycin-susceptible
isolates). For a discussion of vancomycin-intermediate
5 Staphylococcus aureus (VISA) strains see, e.g., F!C.
- wTenovef, M.V. Lancaster, N.C. Hill, C.D. Steward, S.A.
Stocker, G.A. Hancock, C.M. O‘'hara, N.C. Clark, and K.
Hiramatsu, “Characterization of staphylococci with reduced

susceptibilities to §5ncomycin and other glycopeptides,” J.

10 Clinical Micrcbiol. 36(4), 1020-1027 (19%8). The compounds

are particularly active against staphylococci, especially
coagulase-negative staphyleococci {i.e., non-aureus strains).
Thus, the compounds bf the present invention provide useful
alternative treatments especially for those infections

15 resistent to known therapies.
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St aphyl ococcus1210. 250. 520. 12510. 250. 50. 1255. 06025 aureus X778

St aphyl ococcus0. 2510. 50. 55. 0625. 060. 250. 1250. 250. 1255. 060. 1428uciidt 200 491
St aphyl ococcus240. 250. 50. 585. 06210. 50. 255. 060. 5 aureus S13E

St aphyl ococcugd4ikheR0. 545. 0620. 50. 510250. 5 auraus SA1199 TIUSO 04540
St aphyl ococcus0. 125110. 255. 060. 255. 060. 250. 1250. 1255. 065. 8% aur eus
SA1199A St aphyl ococcus2220. 50. 2525. 0620. 50. 50. 250. 1250. 25 aureus SA1199B
St aphyl ococcus12410. 50. 55. 060. 50. 2515. 065. 065. 06 haenot yti cus 105

St aphyl ococcus8>6424888161616488 hasnol yti cus 415

St aphyl ococcus163222485. 06820. 5120. 25z81deg¥i dis 270

Ent er ococcus0. 25320. 255. 0610. 250. 5232320. 528 f aeci um 180

Ent er ocoocus5..0615. 065. 065.16¥1 1285060 ¢o8biab i tdgd ters. 065. 06 faecl um

180. 1 MIC {pg/ml} / Compound
Organism Example No.

1 2 3 4 5 6 7 8 8 10. 11 12 13
Staphylococcus | 2 8 0.5 1 0.5 2 <06 2 1 1 1 0125 | 05
aureus 446
Staphylococeus | 0.5 | 05§ 0.5 [ 025 {s06] 1 £06 | 0256 §0.125| 025 | 025 | <06 [ 0.125
LAureus 489
Staphylococcus | 16 | 32 16 4 2 8 10125 8 | 2 1 2 2 0.5
auraus 447
Staphylococeus {1 2 05 025 |<s06] 4 J0125) 05 | 05 ] 05 05 joOi256 | 025
aureus X400 ‘
Staphylococcus | 1 2 1 025 ] 05 2 (01257 1 025 | 05 |0125 | <06 | 025
auraus X778 -
Staphylococcus | 0.25 { 1 05 { 05 {<o06] 2 506 | 025 |0.125] 025 | 0125 | <06 | D.125
aureus 491 e
Staphytococcus | 2 4 1025 05 05 8 <06 2 1 05 | 025 | 206 [¢X]
auraus S13E
Staphylococcus | 2 4 1 05 ) 05 4 <.06 2 05 | 05 1 0.25 05
aursus SA1199
Staphylococcus { 0.125( 1 1 025 1506|025 | <06 | 0.25 |0.125|0.125| <06 | <06 <06
aureus
SA1199A
Staphylococcus | 2 2 2 0.5 Jo2s; 2 £.06 2 05 | 05 { 025 {0125 | 025
aurous
SA11998
Staphylococcus | 1 2 4 1 05| 05 | s08| 05 | 025 1 506 | 506 | <06
haemolyticus
105
Staphylococcus {| 8 [ >64) 2 4 8 8 8 16 16 16 4 8 8
hasmolyticus
415
Staphylococcus | 16 | 32 2 2 4 8 506 8 2 035 1 2 025
 epidermidis 270
Enterococcus 025] 32 jo25 | s06 | 1 025} 05 2 32 < 0.5 2 8
feecium 180
Enterccoccus | <06 ] 1 | <06 | <06 |[<06|0.125] <06 {0.125]0.125| <06 | <06 | <08 | <06
faacium 180-1
Enterococcus  (0.125] 1 | <06 [ <06 |<06] 025 | <06 | 025 ] 05 | 025 | <06 | <06 | 0.25
fascalis 2041 .
Enterococous 0.5 i ]012510.125 | <06 1 s06{ 05 (0125|025 ] 0.25 | <06 0.25
faacalis 276
Enterococcus 8 »BH4 ) 2 4 8 B 8 16 16 2 4 8 2
gallinarum 245
Haemogphilus »>64 1641 »>64 § 0.25 | 64| »64 } »64 64 64
infitenzae RD i
Escharichiacoli | =64 [>84 ] >64 | »>64 [>64] >64 | >64 | >64 | »64 | 64 | B4 >64 >64
EC14
Streptococcus | <06 [s.06] <06 [0.125[<06]0.125] <06 | s06 | <06 [ <06 | =06 | 506 | =06
pyoganas C203
Streplococcus | <06 [<.06] <06 [0.125|<06( 025 | <06 | <06 | <08 | <06 | <06 | <06 | <06
pneumoniae Pt L

5
10
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Ent er ococcus0. 12515. 065. 065. 060. 255. 060. 250. 50. 255. 065. 060. 25 faecal i s 2041
Ent er ococcus0. 510. 1250. 1255. 0615. 060. 50. 1250. 250. 255. 060. 25 Aapetbocs 276

Ent er oooccus8 16162482 || i narum 245
FbennphlIus>6§@éﬁé%%g.25>64>64>646464 | nl | uenzae RD Eschelchia o4
coi | >64>64>64>64>64>64>64>64>64>64>64>64>64 ECl4

St rept-ococcus5. 06s. 065060. 1255. 060. 1255. 065. 06s. 065. 065. 065. 065. 06 pyogenas
0203 Streptococcus5. 065. 065. 060. 1255. 060255. 065. 065. 065. 065. 065. 065. 06

eunoni ae Pl

57 WD 01/58933 11 August
Activity Against Enterococci Mean

o CT/ US01/ 01540 Table N In Vitro
geonetric MC (..g/nml) Exanple

No. Vancomycn Vancomyci n ResYbtemtAcSivainsRsisisti Frttacgicas 111. 30. 38

2>250. 38

10

15

Mean geometric MIC {(pg/ml)

Example No. Vancamycin Vancomye¢in
Resistant Strains | Sensitive Strains
1 11.3 0.38
2 >25 0.38
3 4 0.19
4 3.4 0.093
5 19 0.29
6 11.3 1.2
7 8.7 0.06
8 54 0.87
9 >90 1.2
10 o 90 2.3
1 9.5 0.093
12 45 0.33
13 >51 1.5

Consequently, the acylated glycopeptide compounds
prepared by the processes described herein are useful in
treating infections caused by methicillin-resistant
staphylococci, as well as vancomycin-resistant and
vancomycin-susceptible enterococci. The compounds are
particularly useful for treating infections caused by
staphylococeci, more particularly ceoagulase-negative strains
of staphylococci. Accordingly, the acylated glycopeptide
compounds (including the formulations) are useful in the
manufacture of a medicament for the therapeutic applications
described herein. ‘

The compositions disclosed herein can also be used to

control the growth of microorganisms susceptible to the
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340. 19 43.40.093 5190.29 611.31.2 76.70.06 8540.87 9>901.2 10902. 3
119. 50. 093 12450. 33 13>511.5 5 Consequently, the acyl at ed yl Aeppeepddde
conpounds prepared by the processes described herein are useful in

treating infeaghbppagsscaused by nmethicillin-resistant 10 sta@iydepe@uci . as
wel | as vanconycin-resi stant and vanconyci n-suscepti bl e enterococci. The

conpounds are particularly useful for treating infections caused by
st aphyl ococci, nore particularly coagul.ase-negative strains of
st aphyl ococci. Accordingly, the acylated gl ycopeptide 15 conpounds

(including thgntofimHoalhPNsdtarieyUsef the iNimbiBacyRIUH R Gl YESpHt idtenedi canent
for the therapeutic applications described herein. The conpositions

di scl osed her ghtilsiatiaks Qi Heuds@d hepeiw ONBEOF coilter gl Q:)Mehgﬁtf)wtth"Cl’:l.@OI’ gani sns
susceptible to the 58

meant retarding or inhibiting the growth of, stopping the
growth of, or killing, the microorganism. This results in a

5 . v;eduction in the adverse effects caused by the presence of
the microorganism in any particular locus or milieu. These
compositions can be formulated by conventional methods, and
can contain formulation aids such as carriers, diluents,
inert materials, surfactants, solvents, and other additives

10 well known in the art. Pharmaceutically acceptable carriers
are disclosed, for example, in The Pharmacopeia of the
United States and the National Formulary. Using these
formulations, the present N-monoacylated glycopeptide
antibiotics, alone or in combination with other |

15 antimicrobial substances, such as antibiotics, antifungals,
etc., can also be prepared. Numerous conventional
antibiotics and antifungals with which the present peptides
and metal ions can be used are known in the art:

The methods of the present invention for controlling

20 the growth of microorganisms can be carried out in a variety
of ways. The N-monoacylated glycopeptide antibiotics and
compositions discussed herein can be applied‘directly to
loci where undesirable microorganisms are present, alone or

in a mixture with other active ingredients, carriers,

25 diluents, or other additives., including other antimicrobial
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11 August 2004 WO 01158933 PCT/ USQO /04540 antim crobial activity of the
N- nonoacyl ated gl ycopeptide antibiotics discussed herein.1Byuguwentgp! the

growt h" is nQyysess arding or inhibiting the growth of, 3,%9@}%{)[55&%
growh of, or killing, the mcroorganism This results in a reduction in
t he adverse effects caused by the presence of the m croorganismin any
particular locus or mlieu. These conpositions can be fornul ated by
conventional nethods, and can contain fornulation aids such as carriers,

diluents, ineidentBt €4d alsS knsih f ALIMAL are SOMYENRusAPL, e additives 10
wel | known in the art. Pharmaceutically acceptable carriers are disclosed,

for exanpl e, isurFheePharswmeapei of of mah@al Undt ef sSrakes smd hanhat i onal
Formul ary. Using these formulations, the present N nonoacyl ated

gl ycopepti de Imettbsetixes ahobhelar fior epaiplmt isomfaced of hedikcsl and

antim crobial substances, such as antibiotics, antifungals., etc., can

al so be preparedyispherouisnephy ekpbiarpaPry drendii drpgs horpihal roagadsd wit h
whi ch the present peptides _and netal ions can be used are known in the
art: The’net hd@SPH afr@eﬁﬁééﬁﬂtr‘?%é’m‘%ﬂe‘f‘m wadier of 199F 267Eh&igFowt h of
m croorgani sus can_be .carried out .in a_varjet The N-_npnoacyl at ed

gl ycopepti de anti bl ST EE"SAG" TENPEE] fpﬁﬁ%t’ﬁ%&?g%é’\ga%%rdeﬁ%c&gﬂ b8 @ppli ed
directly 10 LQEhodNof & Madens ARl siher 00 ABNNR. 8 o 'R3GALe BhORe Of
In a mxture wt ot er active i1 ngredients, carriers,
staphylococcal infection comprising administering to the
patient a pharmaceutiéélly effectivé'amount of compound of
10 any one of formulas I to IV. References herein to treating
a staphylococcal infection should be understood to include
prophylactic therapy to prevent or inhibit the infection as
well as the treatment of an established acute or chronic
staphylococcal infection or physiological conditions
15 associated with staphylococcal infection to essentially cure
the patient of the infection, inhibit the degree (amount} of
infection or ameliorate the physiological conditions
associated therewith. “Effective amount” is meant to
' de;cribe an amount of the compound of the prese#t invention
20 effective within the scope of reasonable bioclogical
judgement, suitable for use in contact with the cells of
humans and other mammals without undue toxicity, irritation,
Iallergic response and the like, and are commensurate with a
reasonable benefit/risk ratio in treating a staphylococcal

25 infection and thus producing the desired therapeutic effect.
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25 diluents, or other additives, including other antimcrobial 59 11 August
2004 WO 01/58933 PCT/USQO /04540 agents, as is known in tieadyust 2002 | ocus
can be an inert surface, a surface of a mammal, or a surface of a plant.

I nert surfac de, for exanmple, surfaces of nedical QRhd.suLgpca

equi pnrent, la or ory bench tops, hospital roomand 5 hospital operating
room equi prment, walls, floors, and sinks. Furthernore, another invention
herein is directed to a nethod of treating a patient suffering fromor

subj ect to a staphylococcal infection conprising adm nistering to the

patient a pharnac%g%%f@id cgifS&ﬁdi%%d%@“&ﬂéc&gséaoEEQEEH HcrhdeaBynone of

formul as to IV ere hérein'to treating a staphylococcal infection

shoul d be undgfsteedain, Id}cltudepoﬁmféylcasﬁiéhlt Rekanyibes RiR¥ens or inhibit
the infection as well as the treatnent of an establi shed acute or chronic

st aphyl ococcalntinkesphyiibcdiccphysiedtagntal s canttdniteds 1bha@ssoci ated with

st aphyl ococcal infection to essentially cure the patient of the infection,
i nhibit the degreedéefaablum thads fleﬁdﬂaxﬁowebm awaxlei ofatket he physi ol ogi cal
conditions associated therewith. "Effective anount” is neant to describe
an anourt -of giksupshareard reui itngreidder A\ AHI-Gapby#ee@@ilve within the
scope of reasonabl e blologlcal judgenent, suitable for use in contact with
the cells of tHR#r#A8%and ot her mammuals without undue toxicity, irritation,

A particular aspect of the invention provides for a
compound according to. the invention to be administered in
the form of a pharmaceutical composition, though the

10 compound may be administered alone. “Pharmaceutical
composition” means to a composition comprising a compound of
any one of formulas I to IV and at least one component -
selected from the group comprising pharmaceutically
acceptable carriers, diluents, coatings, adjuvants,.

15 excipients, or wvehicles, such as preserving agents, fillers,
disintegrating agents, wetting agents, eﬁulsifying agents,
emulsion stabilizing agents, suspending agents, isotonic
agents, sweetening agents, flavoring agents, perfuming
agents, Coloriné agents, antibacterial agents, antifungal

20 agents, other therapeutic agents, lubricating agents,
adsorption delaying or promoting agents, and dispensing
agents, depending on the nature of the mode ef
administration and dosage forms. The compositions may be
presented in the form of tablets, pills, granules, powders,

25 agqueous solutions or suspensions, injectable solutions,
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allergic response and the |like, and are commensurate with a reasonable

benefit/risk ratio in treating a staphyl ococcal 25 infectrngggfgtpmyﬁ
1

producing th iked therapeutic effect. 60 11 August 20 8933
PCTIUSC1/045§ﬁggaﬁé§ﬁological condi tions di scussed hereinp¢%c u éégone,

but not all, of the possible clinical situations where a
anti - staphyl ococcal treatnent is warranted. Those- experienced in this
field are well aware of the 5 circunmstances requiring either an

anti -staphyl ogpggals J.f e3L0B0! - Fx-RPRELCH AuspeRELLg UgehRE LAVRMd ON

provides for a conpound according to.-~.the invention to be adm nistered
in the form ginexphidiRe eyt ¢ &ty1CANROERLLE OhollBRugthiiRae10o80Mgaund may be

adm ni stered al one. 'Pharnaceutical conposition- nmeans to a conposition
conprising a andpsoarid teh eatwronenieirotoysdldinke tellilewmed aluhivasdt one
conponent selected fromthe group conprising pharnaceutically acceptabler-
carriers, dilwnentkydoudidengsentmjibeantgariagaax onpi eragacapkhyved® cl es, such
as preserving agents, fillers, disintegrating_agents, wetting agents,
emul si fyi ng afjertwres fultpen RARFCSEng EeRies hisdAdrREEaRhEnd
| sotoni c agentg, swe tenin? Qgen%%? fIavoan% a?eg%g, erfuning agents,
col ori ng agentBo*EM9balEErt I Ty dhEs PTRRT Ty ] P8, ot her
therapeUtl(: aﬂ?&éé&rééﬁ%éhga{ﬁé¥hégg%ggﬁbens, chlorobutanecl, phenol,

sorbic .acid, and the like. Examples of isotonic agents

include sugars, sodium chloride and the like. Examples of

10 adsorption delaying agents to prolong absorption include
aluminum monosterate and gelatin. Examples of adsorption
promoting agents to enhance absorption include dimethyl
sulphoxide and related analogs. Examples of suitable
carriers, diluents, solvents, vehicles, solubilizing agents,

I5 emulsifiers and emulsion stabilizers, include water,
chloroform, sucrose, ethanol, isopropyl alcohol, ethyl
carbonate, ethyl acetate, benzyl alcohol, tetrahydrofurfuryl
alcohol, benzyl benzoate, polyols, propylene glycol, 1,3-
butyvlene glyceol, glycerol, polyethylene glycols,

20 dimethylformamide, Tween® 60, Span® 80, cetostearyl alcohol,
myristyl alcochol, glyceryl mono-stearate and sodium lauryl
sulfate, fatty acid esters of sorbitan, vegetable oils (such
as cottonseed oil, groundnut oil, corn germ cil, olive oil,

castor oil and sesame o0il) and injectable organic esters

25 such as ethyl oleate, and the like, or suitable mixtures of
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adsorption delaying or pronoting agents, and di spensing agents, depending
on the nature of the node of adm nistration and dosage f oringugubhgo04
conpositions may be presented in the formof tablets, pills, granules,
powders, 25 agy@fissssol utions or suspensions, injectable ﬁﬂh%&hﬂ , 61 11
August 2004 WD 01/58933 PCTI US01104540 elixirs or syrups. anpl es of
suspendi ng agents include ethoxylated isostearyl alcohols, polyoxyethyl ene
sorbitol and sorbitan esters, mcrocrystalline cellulose, alum num

nmet ahydr oxi de, bentonite, agar-agar and tragacanth, or 5 m xtures of these

subst ances. Exas®d efpebadbbé bach@mbaks A exc@pibdindal-1888Nt5thek, t he
prevention of the action of mcroorganisns:include parabens,

chl or obut anol mi phenelar, sedbut.dtrdreanthlichem! tkhorXanpliesalefiuinsot oni c

agents include sugars, sodiumchloride and the |ike. Exanples of 10

adsor pti on debbyspigptagehosphater oEsagpldss ofpiivsinteyratdeg ajambsnum

monosterate and gel atin. Exanpl es of adsorption pronoting agents to

enhance absor pRFBife FERKHR- cﬁ?@t’#ﬁl ackif gmexFeetai coaplerdidigrogs.

Exanpl es. of suitahl e g%arriers, di Luents, solvents, vehicles, solubilizing
rS*ta

agents, 15 egh ¥} REPRHIA SRS MRIBPSIWE REPRERE Sl um
R e o e T TR
polyol's, propylanangh¥ae! gidects.
Other therapeutic agents may be used in combination
with a compound of the present invention, including any
10 other antibiotics.
The choice of material in the pharmaceutical
composition other than the compound of any of formumlas I to
IV is generally determined in accordance with the chemical
properties of the active compound such as solubility, the
15 particular mode of administration and the provisions to be
observed in pharmaceutical practice. For example,
excipients such as lactose, sodium citrate, calcium
carbonate, dicalcium phosphate and disintegrating agents
such as starch, alginic acids and certain complex silicates
20 combined with lubricants such as magnesium stearate, sodium
lauryl sulphate and talc may be used for preparing tablets.
The pharmaceutical .compositions may be éresented in
assorted forms such as tablets, pills, granules, powders,
agueous solutions or suspensions, injectable solutions,

25 elixirs or syrups.
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butyl ene glycol, glycerol, polyethylene glycols, 20 dinethylformam de ,
Tween @ 60, Span(r) 80, cetostearyl alcohol, nyristyl alicalpist2gigcerol
mono- st ear at eyghgsgndi um lauryl sulfate, fatty acid estepgrpbopeipi t an,
vegetable oils (such as cottonseed oil, groundnut oil, corn germoil,
olive oil, <castor oil and sesanme oil) and injectable organic esters 25
such as ethyl oleate, and the like, or suitable m xtures of 62 11 August
2004 WO 01/58933 PCTI US0110- $540 t hese substances. Exanpl es of excipients
include |actose, #ijdiNa8Eags THHM fbddalithe GBLEI YN QY herate, dical cium
phosphat e phosphate. Exanples of disintegrating agents inhclude starch,

al gi ni ¢ aci ds cangoael ttai beCcadpiredsterbllced ahe pakianpl £s iof 1higbidcants

i ncl ude magnesi um stearate, sodium |lauryl sul phate, talc, as well as high
nol ecul ar wei gotm, pohy exapbéae mlayoetsutiddidly eheeppzbite eragentss may be
used in conbination wth a conpound of the present invention, including
any 10 ot her SgAREATR. CysSPTRRIGKO| EBEXWYPS ELAKLFR- t e gidi frbeR Ut cal
conposition other than the conpound of any of fornulas | to IV s

general |y det &Pfi A ¥4 c&&‘%‘r‘%céhﬁi {‘hqtf’?/‘l’e YOFEEE 5P ™D MY FPRERIDS t he

active compound. s CCP as . solubility, the 15 particul ar .node_of
admi nistrati on"SaH THaonrs, famenty; usgd 1 se arkl ShonRolvenre o)

practice. Forsgiaﬁ¥df§ing agents and emulsifiers.

S0lid compositions of may also be employed as fillers
in soft and hard-filied gelatin capsules using such
10 excipients as lactose or milk sugar as well as high
" molecular weight polyethylene glycols, and the like.
When aqueous suspensions are used they can contain
emulsifying agents or agents which facilitate suspension.
The oily phase of the emulsion pharmaceutical
15 composition may be constituted from known ingredients in a
known manner. While the phase may comprise merely an
emulsifier {otherwise known as an emulgent), it desirably
comprises a mixture of at least one emulsifier with a fat or
an o0il or with both a fat and an oil. Preferabiy, a
20 hydrophilic emulsifier is included together with a
lipophilic emulsi?ier that acts as a stabilizer. It is also
preferred to incliude both an oil and a fat. . Together, the
emulsifier(s) with or without stabilizer(s) make up the

emulsifying wax, and the way together with the o0il and fat




exci pients such as |lactose, sodiumcitrate, calcium carbonate, dicalcium
phosphate and disintegrating agents such as starch, algi micAaagisdgo@nd
certain conplex silicates 20 conmbined with |ubricants such as nmagnesi um

stearate, sodillssdzquryl sulphate and talc may be used f QicrRis®RALbNY
tabl ets. The pharnaceutical.conpositions may be presented in assorted

forms such as tablets, pills, granules, powders, aqueous solutions or
suspensi ons, injectable solutions, 25 elixirs or syrups. 63 11 August 2004
WO 01158933 PCTI USO /04540 'Liquid dosage forni neans the dose of the

active conpownd 4@ BRe adiiiRl sl ehe bl meie Padd &MichSEbAnd itHy dilform for
exanpl e, pharnmaceutically acceptable enul sions, solutions, suspensions,
syrups and el dxdpesrselinpid bif0Bhé Ccifedrh@oamntiaeimnpounds, the liquid
dosage forns may contain -inert diluents commonly used in the art, such
sol vents, sol ubi lTfzdegiagentbeangieamsd phicerst 3¢ rdeawnpus regns of may
al so be enmployed as fillers in soft andhard- filled gelatin capsul es using
such 10 exci plngiusleasfon@xgapler #ilqassuddr wév Wl B BSIWRYF il ecul ar

wei ght pol yet hyl ene glycols, and the like. Wen aquepus suspensions are
used they cal® PnléﬁuP§iPgFﬂB°%§EﬁF§gon%d§hF? ﬁhP¥§FQ§¥' 9P

suspensi on. g&h %E'¥r£§¥¥%%e°51§£§if”ﬂ&é%h%”lPﬁﬂﬁﬂﬁfeﬂéﬁééﬂol,
sorbitol, glycerol and polyethylene glycol (including PEG
400) and mixtures thereof. The topical formulations may
desirably include a compound that enhances absorption or
10 penetration of the active ingredient through the skin or
othexr affected areas.

The choice of suitable oils or fats for a formulation
is based on achieving the desired cosmetic properties. Thus
the cream should preferably be a non-greasy, non-staining

15 and washable product with suitable consistency to avoid
leakage from tubes or other containers. Straight ox
branched chain, mono- or dibasic alkyl esters such as di-
isopropyl myristate, decyl oleate, isopropyl palmitate,
butyl stearate, 2-ethylhexyl palmitate or a blend of

20 branched chain esters known as Crodamol CAP may be used.
These may be used alone or in combination depending on the
properties required. Alternatively, high meiting point
lipids such as white soft paraffin and/or liquid paraffin or

other mineral oils can be used.
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15 conposition may be constituted fromknown ingredients in a known
manner. Wile the phase may conprise nerely an enul sifiert{aidiet 202 known

as an enul ge | L..desirably conprises a m xture of at
emul sifier W!\%rﬁog&s%sast or an oil or with both a fat and aheglﬁ%e.lla%?oef erably,

a 20 hydrophilic enulsifier is included together with a |lipophilic
emul sifier that acts as a stabilizer. It is also preferred to include both
an oil and a fat. . Together, the enulsifier(s) with or wthout

stabilizer(s) nmak ; Ay ot e WVt 8g9et Nsis Wt h the
oil and fat 64 llﬁﬁug)tﬁ#%ﬁsgzlgvgoﬁ%% Igcrf%f U§OI§%4543&3‘ make usp tfhe

emul si fyi ng otRk eAds 2as enwbh€ibd abybbe hRirGiditedbs PBf sedupbase: of the
cream formul ations. |If desired, the aqueous phase of the cream base may

i nclude, for esxanlasich keabimadYewiwaninalpdlyyhydical wralsgebehici.e. an

al cohol having two or nore hydroxyl groups such as propyl ene glycol, butane
1, 3-di ol , mana@inbiistredibnt olnclgidiver ofabndnheilpsiendloneegkgtolngdade| udi ng
PEG 400) and m xtures thereof. The topical formnulations nmay desirably

i ncl ude B conpBBEFRE ¢ EHPIéREAREe Y25BEAE pt FOYPTHC . 1 BapEHERAt (SRS BId % acti ve
I ngredi ent. thr ug? t he skin or ot af f ect ed ar eas, choj ce of

0] h?r Th%
sui tabl e oi | sSBPHEATEGYSy APFGHRTCHLADN 1 FHEERYS ot HEREST Ay’ t he desired

cosmetic pr Op%ﬁgai:aetshecgqu%nd epidural), intracisternal and
intraperitoneal. It will be appreciated that the preferred
route may vary with f.c‘;ﬁr'example the condition of the

0 recipient.

“Pharmaceutically acceptable dosage forms” refers to
dosage forms of the compound of the invention, and includes,
for example, tablets,\dragees, powders, elixirs, syrups,
ligquid preparations, including suspensions, sprays,

15 inhalants tablets, lozenges, emulsions, solutions, granules,
capsules and suppositories, as well as liquid preparations
for injections, including liposome preparations. Technigues
and formulations generally may be found in Remington‘s
Pharmaceutical Sciences, Mack Publishing Co., E;‘:zston, PR,

20 latest edition.

“*Formulations suitable for oral administration” may be
presented as discrete units such as capsules, cachets ox
tablets each containing'a predetermined amount of the active
ingredient; as a powder or granules; as solution or a

25 suspension in an agueocus liguid or a non-agueous liquid; or
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the cream should preferably be a non-greasy, non-staining 15 and washabl e
product with suitable consistency to avoid |eakage from ty ,qul@,{gmmer
containers. Straight or branched chain, nono- or dibasic alk esters such

as di- isopr gistate, decyl oleate, isopropyl palm Ayt yl
Sstearate, SR# %x pal mtate or a blend of 20 branch Fg%'ﬁal n esters

known as Crodam)l CAP may be used. These may be used alone or in
conbi nati on depending on the properties required. Alternatively, high
melting point lipids such as white soft paraffin and/or liquid paraffin or

ot her m ner alo pldes (380, PeiSedy 160, d dMaS) 2004,o10.OMTAYIIEGAUS

/04540 I n practice conpound rmaceut 1 cal conpositions of

i nvention mayeRe 3R m@ﬁeera%@lba n§rddiablemad Y184 BEI PFedtBUNMBES, and
animals by topical or systemc admnistration, including oral,

I nhal ati onal ,bglect, akletasaly, o> paseal , subli ngual vagi nal ,- col oni c,

par ent er al (i ncl udi ng subcut aneous, intranmuscul ar, intravenous,

i ntradermal, intrathebdét amay epi dadalby, dombressigine cmakowainting,
|ntraper|toneal It will be appreciated that the preferred route may vary
with fof exagantelomﬁélzowem OBf OFf MoRe PECRBPRN dmoredPprirsraceutical |y

accept abl e dosage forns" refers to dosage _forns of the conpound of the
i nventi on, aﬁampﬁepaagstables may be prepared by compressing in a

suitable machine the active ingredient in a free-flowing
form such as a powder or granules, optionally mixed with a
binder, lubricant, inert diluent, preservative, surface

10 active or dispersing agent. Moulded tablets may be made by
moulding in a suitable machine a mixture of the powdered
'compounds moistened with an inert licguid diluent. The
tableés may optionally be coated or scored and may be
formulated so as to provide slow or controlled release of

15 the active ingredient therein.

Solid compositions for rectal administration include
suppositories formulated in accordance with known methods
and containing at least one compound of tﬁé invention.

If desired, and for more effective distribution, the

20 compounds can be microencapsulated in, or attached to, a
slow release or targeted delivery systems such as a
biocompatible, biodegradable polymer matriceé {e.g.,
poly(d,l-lactide co-glycolide}), liposomes, and microspheres
and subcutaneously or intramuscularly injected by a

25 technigque called subcutaneous or intramuscular depot to

G7




for exanple, tablets, dragees, powders, elixirs, syrups, |liquid
preparations, including suspensions, sprays, 15 inhalants tiaAkgiss2004

| 0zenges, enuygidRess sol utions, granules, capsules and SyRRARIIRLLES, as
well as liquid preparations for injections, including |iposone

preparations. Techniques and formnulations generally may be found in
Rem ngton's Pharnmaceutical Sciences, Mack Publishing Co., Easton, PA 20
| atest edition. "Fornul ations suitable for oral admnistration” nay be

presented as ir$Giet ecditiihionChn A5 eaRs4 655 t%actseﬁﬁo&ad(é)a%%té each
contai ning a predeterm ned anmount of the active ingredient; as a powder or

granul es; as gelribioff @ waelb SHISRERESKON THe %n@quﬁegsméy(w d or a .

non- aqueous liquid; or 66 11 August 2004 WD 01/58933 PCTI USOL /04540 as an

oi | -in-wat er Isitgui8li zeiil Soonemamzl enaber £1kwitiohi ghkduglerallsicearidhe active

I ngredi ent may al so be§fresented as a bolus, electuary or paste. A tablet

may be made byetsipingdiidsesr %mmnngorp@rqmmoaaerylwmg @genbs Iwore

accessorg i ngredi ents. Conpressed tables may be prepared by conpressing in
I

sui t abl e m&CRi ARTT HRE éGFF%Eﬁ|ﬁﬂi%QdF@%@oﬁ%F%QnﬁrE€4?¥dﬁﬁ41 e forn1such as a
powder or gragyles J_on Iubrlcant ert

a n
di | uent, presérva |l‘\’/% 1§’UF’$ %1 agt&rl v%r o™t 858?5 ALTHgEh ERIRD
tablets may bﬂle%giﬁ Qéfnedlately before use.

“Formulations suitable for nasal or inhalational
administration” means formulations which are in a form
10 suitable to be administered nasally or by inhalation to a
patient. The formulation may contain a carrier, in a powder
form, having a particle size for example in the range 1 to
500 microns {(including particle sizes in a range between 20
and 500 microns in increments of 5 microns such as 30
15 microns, 35 microns, etc.) Suitable formulations wherein
the carrier is a liquid, for administration as for example a
nasal spray or as nasal drops, include agqueous or oily
solutions of the active ingredient. Formulations suitable
for aerosol administration may be prepared acco?ding to
20 conventional methods and may be delivered with other
therapeutic agents. Inhalational therapy is readily
administered by metered dose inhalers.
“Formulations suitéble for oral administration” means
formulations which are in a form suitable to be administered

25 orally to a patient. The formulations may be presented as
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moulding in a suitable machine a m xture of the powdered conpounds
noi stened with an inert liquid diluent. The tablets nmay optAqiwrtbsyode
coated or scored and may be fornulated so as to provide slow or controlled

rel ease of 15ybligssassti ve ingredient therein. Solid conpospégsndsay rectal
adm nistration include suppositories formulated in accordance wth known

nmet hods and contai ning at | east one conpound of the invention. |If desired,
and for nore effective distribution, the 20 conpounds can be
m croencapsul ated in, or attached to, a slow release or targeted delivery

systenms such asséretd @eeEPadddY Qs BAPAEIHDUARERBO I RELIBESL I &R (€. 9.,
poly(d,| -lactide co-glycolide)), |iposones, and m crospheres and

subcut aneous| gontaimiingaaustedcterni hef enicehthyf atl2d dcechei thgr &Fildrned

subcut aneous or intranuscul ar depot to 67 11 August 2004 WO 01/58933

PCT/ US01/ 04548 praswides evngranwdas; stowaleltéas confa tsuepenspounid({ s for a
period of 2 weeks or |onger. The conpounds _may be sterilized, for exanple,
by filtration®EpeSifgH IgupAcerd Bonrradugatisnditridercr g5 By ¢hkoporati ng
sterilizing agents .i.n 5.the farmof sterile, soljd _conpagsitions which can be

T di ssolVed LEEFeri @ HatBHSI8P bt RS 1RT R | P fePebi e redi um
| medi ately bforg e inbUdRt kAP iy ba0LEeQle iP5l o Wot i1l ati onal
electuary or paste.
“Formulations suitable for parenteral administration*
means formulatidns that are in a form suitable to be
10 administered parenterally to a patient. The formulations
are sterile and include emulsions, suspensions, aqueous and
non-aqueous injection solutions, which may contain
suspending agents and thickening agents and anti-oxidants,
buffers, bacteriostats and solutes which render the
15 formulation isotonic, and have a suitably adjusted pH, with
the blood of the intended recipient.
"Formulations suitable for rectal or vaginal
administrgtions" means formulations that are in a form
suitable to be administered rectally or vagimnallyto a
20 patient. The formulation is preferably in the form of
suppositories that can be prepared by mixing the compounds
of this invention with suitable nonuirritatiﬁg excipients or
carriers such as cocoa butter, polyethylene glycol or a

suppository wax, which are solid at ordinary temperatures
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adm ni stration” neans fornul ations which are in a form 10 suitable to be
adm ni stered nasally or by inhalation to a patient. The forAugutotw may

contain a car iy Ly a powder form having a particle si r anple in
the range 1 to 903’8”8 m crons (including particle sizes in é’%?%’fﬁ&g)‘é‘” et ween 20

and 500 mcrons in increnments of 5 mcrons such as 30 15 mcrons, 35
mcrons, etc.) Suitable fornulations wherein the carrier is a liquid, for
adm nistration as for exanple a nasal spray or as nasal drops, include

agueous O of b SOLULA S 1fay! PEnBbld ol 084 Sl ILeo EOT U AiOBR SUI t abl &

for aerosol admnistration nmay be prepared according to conventi onal

net hods and maechemdel ivR{ieHIWehhi 6} RRla rbhessbaild Gcrgedt SompbRbat at i onal
therapy is readily admnistered by netered dose inhalers. "Fornul ations

suitable for oral assimisitiehs0BuitRARS fol 0syalt @liicoASmM Sdra@ienkn a form
suitable to be admnistered 25 orally to a patient. The fornul ati ons may
be presented asag8 fdrrAuiguision206Uat\Br@]1iB883BRCHULEED1E OAba@ di screte
units such as capsul es, cachets or tablets each containing a predeterm ned
amount of t he agPinveterr} ayiséamicably &opawderient gr ghal Barmyatdenuis on or a
suspensi on- i n.an_ aqueous_ liquid or .a non-aqueous liquid; or as an oil-in 5

water |iquid SFSEEFBRIGAIREPEFTSH 1Y PP rGEH P eRIEHY The acti ve

i ngredi ent ”a¥r%£§8u£§h AEQSQQ %gngE&%.bgnEEaperitoneal, and

subcutaneous. For injection, the compounds of the invention
are formulated in liéaid solutions, preferably in

10 physiologically compatible buffers such as Hank’s solution
or Ringer‘s solution. In addition, the compounds may be
formulated in solid form and redissolved or suspended
immediately prior to use. Lyophilized forms are also
included. Systematic¢ administration also can be by

I5 transmucosal or transdermal means, or the compounds can be
administered orally. For transmucosal or transdermal
administration, penetrants appropriate to the barrier to be
permeated are used in the formulation. Such penetrants are
generally known in the art, and include, for e*ample, bile

20 salts and fusidic acid derivatives for transmucosal
administration. In addition, detergents may be used to
facilitate permeation. Transmucosal administration may be
through use of nasal sp?ays, for example, or suppositories.

For oral administration, the compounds are formulated into
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el ectuary or paste. "Fornulations 'suitable for parenteral adm nistration’
means formulations that are in a formsuitable to be 10 adifi AigiseP@ml
parenterally to a patient. The fornmulations are sterile and include

emul si ons, sygpePsbRNS, aqueous and non-aqueous inj ecti%ﬁﬁgo%&ﬁns, whi ch
may contain suspending agents and thickening agents and anti-oxlI dants,

buf fers, bacteriostats and solutes which render the 15 fornul ation
i sotonic, and have a suitably adjusted pH, with the blood of the intended
recipient. "Formul ations suitable for rectal or vaginal admnistrations”

means for nul abbeRgntiak18b8al NicthibOLELa il 2BkRs teudie 2a0phphte ed rectal |y
or vaginallyto a 20 patient. The fornulation is preferably in the form of

supposi t ori esthbbétLarnberpiapared by m xi ng the conpounds of this

i nvention with suitable non-irritating excipients or carriers such as
cocoa butter, pol ygdpiudatighsy colitebla foupppicébradmiaistwiticinare solid at
ordinary tenperatures 69 11 August 2004 WO 01/58933 PCT/US01104540 but
liquid at bodpeeesprf@ravdpbientl thasr aterin andlorm guittiadler setRan or vagi nal
cavity and rel ease the active cqnponent. "Fornul ations suitable for

syst em ¢ admi AfBIHAGERY FRRRIYr FO1 AtPYHSIERat ThE Sorpudatipmmmeli Pabl e to
be 5 adm nistgred Sy 61 Saldidaq BiRBRLAN wallés ! YolMbat! OleYs ana
inhalants, gels (water or alcohol based), creams, as is
generally known in the art, or incorporated into a matrix
base for application in a patch, which would allow a

10 controlled release of compound through the transdermal
barrier. When formulated in an ointment, the active
ingredients may be employed with either a paraffinic or a
water-miscible cintment base. Alternatively, the active
ingredients may be formulated in a cream with an oil-in-

15 water cream base. Formulations suitable for topical
administration in the eye include eye drops wherein the
active ingredient is dissolved or suspended in a suitable
carrier, especially an agqueous scolvent for the active
ingredient. Formulations suitable for topical

20 administration in the mouth include lozenges comprising the
active ingredient in a flavored basis, usually sucrose and
acacia or tragacanth; pastilles comprising tﬁe active
ingredient in an inert basis such as gelatin and glycerin,
or sucrose and acacia; and mouthwashes comprising the active

25 ingredient in a suitable liguid carrier.
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referably adm nistered by injection, including transnmuscul ar, intravenous,
I ntraperitoneal, and subcutaneous. For injection, the conpduiwpsb20dhe -~

i nvention areywfaasated in liquid solutions, preferably %%n%gﬁf”&w

physi ol ogically conpati ble buffers such as Hank's sol ution or nger's
solution. In addition, the conpounds may be fornulated in solid form and
redi ssol ved or suspended inmmediately prior to use. Lyophilized forns are
al so included. Systematic adm nistrati.on also can be by 15 transnucosal or

transdermal means, 8511 h& SRR GR0nDE @D ALSt BESH S kLY. For

transnucosal or transdermal “adm nistration, penefrants appropriate to the

barrier to becoRgotiB@teld tHeCioskidh thesdDIdNHR, 0for UG HIgNEt rants are
generally known in the art, and include, for exanple, bile 20 salts and

fusidic aci d depsubésyasaHletst rpiigm)cosatlerHdArAgskE abt WranuMeaddi1r on,
detergents may be used to facilitate perneation. Transmnucosal

adm ni strati osughysdbid tdpsegghferges .ofthaasepamdaps, therimegpbe, i9r
suppositories. For oral admnistration, the conpounds are fornulated into
70 11 Aufust 2002xgd WS ay33eaetT/aus0 1164t 4ns tesavEnefolensr 4pr

adm nistratien forns. such as capsul es t abl et s, %nd toni cs,
carrier) such as sodium citrate or dicalcium phosphate or

{a) fillers or ex£enders, as for example, starches, lactose,
sucrose, glucose, mannitol and silicic acid, (b) binders, as
for example, carboxyﬁ;thylcellulose, alignates, gelatin,

10 polyvinylpyrrolidone, sucrose and acacia, (c) humectants, as
for example, glycerél, {d) disintegrating agents, as for
example, agar-agar, calcium carbonate, potato or tapioca
starch, alginic acid, certain complex silicates and sodium
carbonate, (e} solution retarders, as for example paraffin,

i5 (£) absorption accelerators, as for example, quaternary
ammonium compounds, (g) wetting agentg, as for example,
cetyl alcohol and glycerol monostearate, (h) adsorbents, as
for example, kaolin and bentonite, (i) lubricants, as for
example, talc, calcium stearate, magnesium stea?ate, solid

20 polyethylene glycols, sodium lauryl sulfate, (j) opacifying
,agents; {k) buffering agents , and agents which release the
compéﬁga(s) of the invention in a certain part of the
intestinal tract in a délayed manner.

Actual dosage levels of active ingredient in the

25 compositions of the invention may be varied so as to obtain
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"Formul ations suitable for topical adm nistration”™ neans fornulations that
are in a formsuitable to be 5 adm nistered topically to aip&gush2004The
formul ati on may be presented as a topical ointnent, salves, powders,
sprays and iwhalsassss, gels (water or al cohol based), creeiRisoiAIsH0S
generally known in the, art, or incorporated into a matrix base for
application in a patch, which would allow a 10 controll ed rel ease of
conmpound t hrough the transdermal barrier. Wen formulated in an oi ntnent,
the active ingredients my be enployed with either a paraffinic or a

wat er - m sci blan Gimotendf basd veAl hgredhtentekat tite et veve itRgppdatmts may be
formulated in a creamwith an oil-in 15 water cream base. Fornul ati ons

sui t abl e for dasgired tharmpeviticr aesmmsen frhea egprrtiinoladecaywesdtdps wher ei n
the active ingredient is dissolved or suspended in a suitable carrier,
especi al | y arfhieshedsef \amintsiratienaPrva ratignedi efite sedertip@t i ons
suitable for to icall‘l 20 arg}m' ni stra(]gli on in the t(r}louth lnc‘{ﬁgﬁdﬂ’% | ozenges

conpri si ng t HPS38E 78t IgI8ETaRE 1P HDYR ddehgErsre PHPeREET ose and
acacia qr 1 aganant Non PARL LLEs GPTRI:H00- NG ACLLV Ene IQedient 10 an

i nert basi's stich as gel atin and glycerin, ~of slUcrosé and acaci a; and

mout hwashes Qi Shngs R AckhYe YR 'e%%%%%%d QefesSit) &2l enbiquid

carrier. 71 11 August 2004 WO 01/58933 P SO/ 04540
disease, the patient’s condition and age, the potency of
each component and other factors.

The method comprises administering to the animal an

10 amount of a compound of any one of formulas I to IV which is
effectivé for this purpose. In general, an effective amount
of a compound of any of formulas I to IV is a dose between
about 0.5 and about 100 mg/kg. A preferred dose is from
about 1 to about 60 mg/kg of active compound. A typical

I5 daily dose for an adult human is from about 50 mg to about 5
g. -

The percentage of active ingredient in a composition
may be wvaried, though it should constitute a proportion such
that a suitable dosage shall be obtained. Dosage unit

20 compositions may contain such amounts of such submultiples
thereof as may be used to make up the daily dose.
Obviously, several unit dosage forms may be administered at
about the same time. A dosage may be administered as
frequently as necessary in order to obtain the desired

25 therapeutic effect. Some patients may respond rapidly to a
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"Solid dosage form' nmeans the dosage formof the conpound of the invention
is solid form for exanple capsules, tablets, pills, powdErAygwst agées or

granules. In gqedisgReli d dosage forns, the conpound of the dguRM @ IS 5
adm xed with at | east one inert customary excipient (or carrier) such as

sodiumcitrate or dical cium phosphate or (a) fillers or extenders, as for
exanpl e, starches, |actose, sucrose, glucose, mannitol and silicic acid,
(b) binders, as for exanple, carboxynethylcellul ose, alignates, gelatin,

to pol yvi nyl pyig@kidopeloweiCese A mBGaeiRd ndoh RUERE: AR ShteRBncEOr
exanpl e, glycerol, (d) disintegrating agents, as for exanple, agar-agar,

cal ci um car bonmises agt@lareQr rapi@er phaiéiys.aligi ke BEidhca8algl toconpl ex
silicates and sodium carbonate, (e) solution retarders, as for exanple
paraffin, 15 (Haveabsugptidrontzcaehartat etsthasrdtor ofxanpbed dpsatseprary
ammoni um conpounds, (g) wetting agents, as for exanple, cetyl alcohol and’
gl ycerol nonost¥ar ateaccquepngd et tthe PRysidingisrinpeadrisemshits afd
bentonite, (i) |lubricants, as for exanple, talc, calcjumstearate,

magnesi uth st e&P&PePAEbt TH220PPbT Pt hy TEneCF YEGHEUESBAVIRA Iyl T8I fate,
(1), 0PaCt 1Y 30 pcR0Eh Sn 1) UL 100, ROEDL Sy, (A1 ROEIL, WO L oo
ntestinal traghnl Bua Sl3¥eHoJRNNSL: ofG! Udte dAS30Be! GYRLSdogact | ve
ingredient in the 25 conpositions of-t e invention nmay be varied so as to
obt ain however, that the specific dose level for any particular
patient will depend ﬁgbn a variety of factors including the
10 condition of the patient, the body weight, general health,
sex, diet, time, duration and route of administration, rates
of absorption and excretion, combination with cother drugs
and the severity of the particular disease being treated.
The formulations can be prepared in unit dosage form by
15 any of the methods well known in the art of pharmacy. Such
methods include the step of bringing into association the
active ingredient with the carrier that constitutes one or
more accessory ingredients. In general the formulations are
prepared by uniformly and intimately bringing iﬁto
20 association the active ingredient with liquid carriers or
finely divided solid carriers or both, and then, if
necessary, shaping the product.
The formulations méy be presented in unit-dose or

multi-dose containers, for example sealed ampoules and vials

25 with elastomeric stoppers, and may be stored in a freeze-
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72 11 August 2004 WO 01/58933 PCT/ US01/ 04540 an anount of active
ingredient that is effective to obtain a desired therapeutl dugesi@odse for
a particular conposition and nethod of administration for a patient. The
sel ected dosage |evel therefore depends upon the desired therapeutic 5
effect, on tygefRse of administration, on the desired guration, of
treatnment, the etiology and severity of the disease, the pati en’[' S
condition and age, the potency of each.conponent and other factors. The
met hod conprises admnistering to the aninmal an 10 amobunt of a compound of
any one of forrmulas | to IV which is effective for this purpose. In
general , an td e ; f r 3y, IVis a
dose bet vveengi-g oudtﬂ’%?gﬂgln ébgé?&l%g%%%%g&lg;re gr tr:ifeug ?‘[d%islgﬁiog1 %’r?om
about 1 to abpaltsQ-ing/ kgnola aetivér ,CFIROBRSMp R tiRkecakod5 daily dose for
an adult human is fromabout 50 ng to about 5 g. The percentage of active
i ngredi ent | infeodmmsesi irnedianayy erivar tedust hoBxtemposdwoedud constitute a
proportion such that a suitable dosage shall be obtained. Dosage unit 20
conposi ti onsinigctdont aphutipnls anduspepsigne mays lenpkeppteas fromher eof as
may be used to nmke up _the daily dose. Cbviously, several unit.dosage
forms rfay- beSHe YA POURREE aTaBBHRR ANNe t3hets iqfe tha WRAGEardpuBdy

adm ni ster eddggcribed‘
Compounds within the scope of the present invention
exhibit marked pharmacgiggical activities according to tests
described in the literature and below, which tests results

10 are believed to correlate to pharmacological activity in

humans and other mammals.
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frequently as necessary in order to obtain the desired 25 therapeutic
effect. Sone patients may respond rapidly to a 73 11 August
01158933 PCT/ Y8394 B#840 " hi gher or | ower dose and nay fi ni&%@lﬁ/tﬂﬂzé%@er
mai nt enance doses adequate. For other patients, it nmay be necessary to
have long-termtreatnents at the rate of 1 to 4 doses per day, in
accordance with the physiol ogical requirenents of 5 each particul ar
patient. It goes w thout saying that, for other patients, it will be
necessary to pfesd@iBé not nore than one or two doses per day. It will be
under st ood, however. thgt t{}%dsgeci fic dose | evel for any particular

[

patient will depend upof & Py RFERPAATEr 8 TMAATHAGE? 1 YESPEBRHT® i on of
the patient, t i ,nigenegal 1h, diiet. ti.ne, duration
and route of a%%lﬁgg?rﬁlt@i%% I\ga? gsﬁ O%A%g%lsléqup‘flll%lﬁé&éfhdc%%rrle%ngn,

conbi nati on widdyiathey &rpeencapdyddifeprevar i fvi af ifsheePéédéédC%E%oﬁhéease

being treated. The formulations can be prepared in unit dosage rmby 15
any of the nmetdhwas wehtikniownofnagiwmica,t AebsphEyr NMEOB4eSUGTH pAREBOES- | NCl ude
the step of bringing into association the active ingredient with the
carrier that_donstithutesachigaged estee selested yfrangNeadwnt s. Ln general the
fornmul ations are prepared by uniformly and intimately bringing into 20
associ ati on t HYREKY§ect Hymddrennd W-asYL-hudsommhthal snigte i nel y di vi ded

solid carriers,.,or .both,.and then, jf
dlmetgyisulf%élde £o yield the monoacylated glycopeptide.

10 2. The method of Claim 1, wherein said monocacylated

glycopeptide is of formula I

wherein:
15 X and Y are independently hydrogen or chloro;

R' is C,-C;3 alkanoyl, or a group of formula Xa‘
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necessary, shaping the product. The formul ati ons may be presented in
unit-dose or nulti-dose containers, for exanple seal ed aridoMasst 20 vi al s
25 with elastoneric stoppers, and may be stored in a freeze 74 11 August
2004 WO 01158358935 T1 USO1/ 04540 dried (Iyophilized) congcliysnigeuiring
only the addition of the sterile liquid carrier, for exanple water for
injections, inmediately prior to use. Extenporaneous injection solutions
and suspensi ons nay be prepared fromS sterile powders, granules and
tablets of the kind previously described. Conpounds within the scope of
the present invention exhibit gprked pharmacol ogi cal activities according
to tests described inthe lité¢rature arfd betow, ich tests results to
are believed to correlate to macol ogi ' itaéi n humans and ot her
manmal s. 75 WO 01/ 58933 PC 17 a (GtdE 1. A method for
preparing a nonoacyl ated gl ycopeptide dcyNated/at] the N1 or N2 position

t hereof, conprising: acylating a parent-glycopeptl'de, which is selected
fromthe 5 group consisting of A82846A, 1£82846B, A82846C and PA-42867-

~ R* is H;
m is an integer from 0 to 15;
5 n is 0, 1 or 2, provided that m + n does not equal 0;
and
R? is H, halo, C;-Cg alkyl, C;-Cp alkoxy, -NH,

-NH{C;-C3; alkyl) or -N{{C;-Ci)alkyl)a.

10

3. The method of Claim 1, wherein said monocacylated

glycopeptide is of formula IX

CH




-.A with an activated ester selected from N acyl hydroxysidcaigusi2@d and

N-acyl --hydro imde in dinethylsulfoxide to yield cyl at ed
WA hofuga

gl ycopepti de.
gl ycopepti de i
I ndependent |y

he method of Caim1, wherein said no d
s of formula | HR OH HO HO. \I | wherein: 15 X and Y are
hydrogen or chloro; R is C2-Cl13 al kanoyl, or a group of

formula ma' 76 11 August 2004 WO 01/58933 PCT/USO /04540 la, R is H mis
an integer fromO'to 15, 5nis 0, 1 or provi ded that m+ n does not
equal 0O; and Ra is H, halo, Cl1-C8 al kyl, C1-C8 al koxy, -NH2, -NH (Cl1l-C3

al kyl') or -N (
nonoacyl at ed

10

15

20

&%Qfégy:ajkyl) 2. 10 3. The nethod of Caim1l, wherein said
gl ycopeptide is of formula |1

X and Y are independently hydrogen or chloro;
R! is hydrogen;

R? is C;-Ci3 alkanoyl, or a group of formula,Iﬁ'

0 .
):J'k(oHa)m R®

e Ia’
m is an integer from 0 to 15;
nis 0, 1 or 2, provided that m + n does not equal 0;
and
R® is H, halo, C;-Cg alkyl, C;-Cs alkoxy, -NH,

-NH{C;-C3 alkyl) or -N{{Ci1-Ci)alkyl}s.

4. A method of preparing a monoacylated glycopeptide
acylated at the N° position thereof, comprising: reacting a
parent glycopeptide, selected from the group consisting of
A82846A, AB2846B, AB2B46C and PA-42B67-A, with an activated
ester selected from N-acyl-hydroxysuccinimide and N-acyl-
hydroxyphthalimide in aqueous methanol to yield the

monoacylated glycopeptide.
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NHR OH HO NHR2 77 11 August 2004 WO 01158933 PCTI USO1l 04540 |1 wherein:
X and Y are independently hydrogen or chloro; R is hydrUgtugus620e i s
C2-C13 al kanoyl, or a group of formula. la" 0O la" mis an integer fromO
to 15, n is Gyodusesss2, provided that m+ n does not equalpQiusdfosafad Ra is
H, halo, C1-C8 al kyl, C1-C8 al koxy, -NH2, -NH (O-C3 alkyl) or -N ((G -C3)
alkyl) 2 4. A nethod of preparing a nonoacyl ated glycopeptide 15.
acylated at the N3 position thereof, conprising: reacting a parent

gl ycopeptide, selected fromthe group consisting of A82846A, A82846B,
A82846C and PA-428671he méthbdraciiMatsedwhesel ss@8lierbrshdy1aed

N-aryl - hydroxysucci ni m de and N-acyl - hydroxyphthalimde in aqueous

met hanol to yg®ycbrdpeidd iorfadpkated mgIycopepti de.

-5 wherein:
X and Y are independently hydrogen or chloro;

R?® is C3-Cyy alkanoyl, or a group of formula Ia‘

0O

};J\(CHZ)m R®

Iar
10 m is an integer from 0 to 15;
n is 0, 1 or 2, provided that m + n does not equal 0:

and
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78 11 August 2004 WO 01/58933 PCT/USO /04540 5. The nethod of C aim 4,
wherein sai d nmonoacyl ated gl ycopeptide is of formula 111 111A8gugEe4 n: X
and Y are i ndepenswst | y hydrogen or chloro; R3 is C2-Cl3patksiifaydse Or a
group of fornmula la' lag 10 mis an integer fromO to 15; nis 0, 1 or 2,
provi ded that m+ n does not equal 0; and 79 11 August 2004 WD 01/58933
PCT/ US01/ 04540 Ra is H, halo, Cl--Ce alkyl, Cl-C8 al koxy, -NH2, -NH (Cl1l-C3
al kyl) or -N ((C1-C3) alkyl) 2. 6. The method of Claimb5, wherein said
agueous net hanol 5rTAepH| sEeslabayticAYkyD, ahout LHXWat efn,,7. The nmet hod of
Claim6 wherein said aqueous nethanol is about a 1:1 m xture of nethanol
and water. 10-8H(Th€:neldd ok N&lGwECh)adkyd)wherein the activated ester
is an N-acyl - hydroxysuccinim de of fornula la R

6. The method of Claim 5, wherein said agqueocus methanol

5 comprises about 40% to about 60% water.

-

7. The method of Claim 6 wherein said agquecus methanol

is about a 1:1 mixture of methanol and water.

10 8. The method of Claims 1 or 4, wherein the activated

ester is an N-acyl-hydroxysuccinimide of formula Ia

RO
T/

Ia
wherein:
15 v R’ is C;-Cy3 alkanoyl, or a groﬁp of formula Ia’
O
2)k(0t12),n R*
o
Ia’

m is an integer from 0 to 15;
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PO la wherein: 15 Ris C2-C13 alkanoyl, or a group of formula la' a la m
is an integer fromO to 15; 80 WD 01/58933 11 August 2004 11 Afelistasd 04540

nis 0, 1or %R ded that m+ n does not equal 0; and H, hal o,
Cl-Ce al kyl, Cflcggéﬁkoxy, - -NH (A -C3 alkyl) or -N (leg%mééﬂﬁ§$) 2 .

9. An N-nonoacyl ated gl ycopeptide of formula IV OH HO HZN o TV ..and
pharmaceutically acceptable salts thereof; 10 wherein: X and Y are

i ndependent|y hydrogen or chloro; Rl, R2, and R3 are independently H or a
group of fornula Ig' ;¢ 0,

5

1l or 2, provided that m + n does not equal 0;
and

R* is H, halo, C;-Cg alkyl, C;-Cs alkoxy, -NHj,"
-NH(C1-C3 alkyl) or -N((C;-Ci)alkyl},.

~~

9. An N-monoacylated glycopeptide of formula IV

EAA

-and pharmaceutically acceptable salts thereof;
10 wherein:
X and Y are independently hydrdgen or.chloro;
R', R?, and R?® are independently H. or a

group cf formula IYa‘

8l



81 11 August 2004 WO 01/58933 PCTI USOL/ 04540 Ia' and tV\UHO%ugm‘.th and R3

are hydrogen; whdi8sedd i nteger fromO to 15, 5 nis 2; % halo,
CX~C8 al kyl, O -C8 al koxy, -NH2, -NH(Cl--C3 alkyl) or -N((EE E{’z"?‘“ yl)2. 10

10. The rmnoacyl at ed glycopeptide of Cdaim9, which is of formula I I and
pharmaceutically acceptable salts thereof; 82 11 August 2004 WD 01158933
PCT/ US01104540 wherein: X and Y are independently hydrogen or chloro; Rl
is C2-C1l3 al kanoyl, or a grou;bof formula 3:a O5 I|a, is H mis an

I nt eger. fromOto 15 nlsi)t
Ia’

and two of R!, R? and R® are hydrogen;
- m is an integer from 0 to 15;

5 n is 2;

R* is H, halo, Cy“Cs alkyl, Ci1-Cg alkoxy, -NH,

-NH({C31-C3; alkyl) or -N({C;~-C3)alkyl),.

10 10. The moncacylated glycopeptide of Claim 9, which is

of formula I

OH

and pharmaceutically acceptable salts thereof;
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10 Rais H halo, C-C8 alkyl; Ca--Cs al koxy, -NH2, -NH(Cl--C3 al kyl) or
-N((C1-C3)al kyl)2. 11. The nonoacyl ated gl ycopeptide of C @i gkl 20der ein

X and Y are cllsy nd RL is 4-(4'-chlorophenyl)benzoyl. 15 12. The
nonoacyl at ed gl yéggg%t ide of aim9, which is of fornul a P80 August

2004 WO 01158933 11 and pharmaceutically acceptable salts thereof;

wher ei n: PCTI U501104540 5 X and Y are independently hydrogen or chioro; R
is hydrogen; R2 is C2-C13 al kanoyl, or a group of forrmulala, la" 10 mis
an integer frqmlsg,egg,w; nis 2; and 84 11 August 2004 WO 01/ 58933

PCTI USO01/ 04540 is"H halo, C-C8 alkyl, O-Cg al koxy, -NH2 ,

X and Y are independently hydrogen or chloro;
R! is C2-C13 alkanoyl, or a group of formula Iar

0

z\éj\(CHz)"I R

R? is H;
m is an integer from 0 to 15;
n is 2;
and
10 | R* is H, halo, C;-Cs alkyl, C;~Cg alkoxy, -NH,,

-NH(C1-C3 alkyl) or -N{{(Ci-Ci)alkyl),.

11. The monoacylated glycopeptide of Claim 10, wherein
X and Y are chloro, and R! is 4-(4'-chlorophenyl)benzoyl.
15
12. The moncacylated glycopeptide of Claiﬁ 9, which is

of formula II
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--NH(C1-C3 al kyl) or-N( (Cl-C3)al kyl) 2 13. The nonoacyl atiddAwgugt2qipt i deof
Claim9, which,l f formula I'Il C* J HO NN xxx and pharpmaceutically
accept abl e saﬁdsoslfsggégr?eof; wherein: to x and Y are indepen@ﬁ 0 dr ogen
or chloro; R3 is C2-Cl13 al kanoyl, or a group of fornmula 3:a" O xa' 85 11
August 2004 mis an integer fromO to 15, nis 2; and Ra is H, halo, Cl1-C8
al kyl, Cl1-C8 al koxy, -NH2, -NH (C3-C3 alkyl) or-N((d-C3) alkyl)2. 14. The
nonoacyl at ed gl ycopeptide of any of Clains 9 to 13, wherein R, R2, or R3
i s 4-phenyl benzoyl, 4_(4T_ ghl nyl ) gnzoyl . 15. A pharnmaceuti cal
conposition, which conprises a-. ceutii cal | y acceptabl e anpunt of an
N-monoacyl ated gl ycopgptd de asf cl al } ne of Clains 9 to 14
together wth a gharggceuti ceptfabl el carffer. 16. An N-nonoacyl at ed
gl ycopepti de as cl dt, i T ,

II

and pharmaceutically acceptable salts therecof;
wherein;
5 " X and Y are independently hydrogen or chloro;

R' is hydrogen; R? is C;-Ciz; alkanoyl, or a group of

o)
)(”\(CHz)m R

Iar

formula Ia’

10 m is an integer from 0 to 1%;

n is 2;
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of claims 9 to 14, or a pharmaceutically acceptable salt thereof, for use
in the treatnent of the human or aninal body. 17. Use of alhbvwaistyPed ed

gl ycopeptide of any one as clained in clains 9 to 14, or a

phar maceut i cavd sisseagept abl e salt thereof, for the nmanuf agtruketea

medi canent for the treatnment of an infection caused by staphyl ococci. 18.
The use of Claim1l7, wherein the staphylococci is a coagul ase-negative
strain. 19. A non-therapeutic nethod of-controlling the growth of a

m croor gani sm susceptible to the antimcrobial activity of an

N- nonoacyl at ed gl weopept,i dalant@bptdikyas cl-a;netkds,,aryupne of clainms 9
to 14, conprising providing to the |locus where said mcroorganismis
present a gr oWEHICeoty rdk¥lnpreff(dCiiGeatigplint of said gl ycopeptide
antibiotic. 86 11 August 2004 20. The nethod of claim19, wherein said
locus is in vivo or in vitro. 21. The nmethod of claim 19 or 20, wherein

said locus is an_inert surface, or_a surface of a plant. 87
13. The monoacylated glycopeptideof Claim 9, which is

5 . of formula IIT

OH

I1T

and pharmaceutically acceptable salts thereof;
wherein:
10 X and Y are independently hydrogen or chloro;

R? is C;-C;; alkanoyl, or a group of formula Ia’

QO '
QK(CHz)m R

Ia’
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m is an integer from 0 to 15;

n is 2;
and

R* is H, halo, C-Cz alkyl, C;—Cg alkoxy, =NH,, -NH(Cy,~Cs
alkyl) or-N((C;-Cs;} alkyl),.

14. The monoacylated glycopeptide of any of Claims 9 to
13, wherein R', B®?, or R® is 4-phenylbenzoyl, 4-(4'-
chlorophenyl)benzoyl.

15. A pharmaceutical composition, which comprises a
pharmaceutically acceptable amount of an N-monoacylated
glycopeptide as claimed in any one of Claims 9 to 14 together

with a pharmaceutically acceptable carrier.

16. An N—monoacylatedvglycopeptide as claimed in any one

of claims 9 to 14, or a pharmaceutically acceptable salt

thereof, for use in the treatment of the human or animal body.

17. Use of a monoacylated glycopeptide of any one as
claimed in claims 9 to 14, or a pharmaceutically acceptable salt
thereof, for the manufacture of a medicament for the treatment

of an infection caused by staphylococci.

18. The use of Claim 17, wherein the staphylococci is a

coagulase-negative strain.

19. A non-therapeutic method of controlling the growth of
a microorganism susceptible to the antimicrobial activity of an
N-monoacylated glycopeptide antibiotic as claimed in any one of
claims 9 to 14, comprising providing to the locus where said
microorganism is present a growth-controlling effective amount

of said glycopeptide antibiotic.
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20. The method of claim 19, wherein said locus is in vivo

or in vitro.

21. The method of claim 19 or 20, wherein said locus is

an inert surface, or a surface of a plant.
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