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5 The present invention 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).
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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
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i nvention provides a process for selectively acylating an

A82846B, A82846C or PA-42867-A glycopeptide at the N1, N2 or N3 p03| tions
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i ncl udi ng Z%f%hl %él: lloﬁatr és?sf ssgghy ocgochﬁsg aur‘regﬁflr)‘%Sl ,do there is

an urgency fa@itlh@W%mtallblaGtmsty lof ¥Ecykcencopgaiss, 't e?seantibha&dsocmed on

gl ycopept i deﬁoﬁ haiélﬂf 43§t r{ﬁ:@éiﬁ) a}' ! ﬁoﬁé%} armots?. %fﬁnlﬁ'xo@éc con c;[nhsed%ear ch

for new antibiotics that nmay be ‘active adai nst ese resrs an]t strains,
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the 2 saccharide amino groups (N1 and N2) and the N-terminal 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



the nost active gl ycopeptides against a broad range of nulti-drug

resi stant organisms. (see, e.g., US. Patent Nos. 5,591,714 tgﬂés 0, 684;
and Cooper, RD.G, NJ. Snyder, 5 MJ. Zweifel, MA St aszak | ki e,
T.1. Nicas, D.L. Mullen, T.F. Butler, MJ. Rodriguez, B.E Huff and R C.
Thonmpson, "Reductive Al kylation of dycopeptide Antibiotics: Synt hesi s and
Anti bacterial Activity," J. Antibiotics, 49 (6) 575-581 (1996)). 10 The

nat ur al A828146ham|a1g&vamddV@m@ilﬁcaé@ ffdﬁﬂlﬂt-heyl%og?Bﬁé@ini@di@%S of
gl ycopepti d n e ver i,m struct ur or,_difference

i nvol ves t h§§:prﬁes hjg\éj gfroxyplit%aplm\}gﬁcbg &ﬁ“fﬁyl Y%ﬁ'd%\fo"aatdet HEMBBhZA i ¢
hydroxyl of yikéd shtfoneatpbated dliyeopbpt AB28481asahags«and the b f ferent

15 stereochemn at_t i.tion of e 1 no in the

di sacchari dgjlz%ﬁ{%e 3265%132%51"03‘@?3 538}5]:‘)%5%%‘% nv‘g}ﬁ‘%é}?f&“ﬁ In general,

t hese chang@dyresepttiden 1anac3nbar1&asm|th amrddtiivat ed @a:ttaxvmhyh #8284&yanal ogs

have been S'?Lg\%‘o%f &q:mrﬂa&g ac]; actv ﬁ Igor}{corrrl)éﬁg i nst enterococci and
a aphy

equal ly 20 active agal nst 0CdECUS ralensm SR
nmodi fi cati omsthéngl yc@p)@pelrﬂd@dzarmtbmeyl @Jssccaxcovbee diHef Im—ﬂﬂohodtbelatt@dt hei r

conpl ex strgg&ggﬁ rﬁ@oseﬁbgundsﬂqrgl ?{:“l yther egction solvents. There are

many condi t'I Ons erature or aim no acid 25 acyl ations ,
a nunber of whi cﬁnhav%e‘:bee?naggeG‘es@ﬁ (Hhey puseeht? ihveAbjust t2R@4 is

provided an N-monoacylated glycopeptide 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’




for the acylation of vanconycin. For exanple, U S. Patent Nos. 4,639, 433;
4,643,987; and 4,698, 327 descri be the preparation of NaqﬁlA'\%g%{y@dﬂ ves of
t he gl ycopepti des vanconycin, A51568A A51568B, M3A an . See 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 resabtl two acyRat e’f pnddBtteseohydB2BAGBN Wal ak eintameanyecdm,0 tb, | ere
are 3 separate si of _acylatjon i he A82846 . anal . _t.he.2 saccharide
am no gr oupgg(l\ﬁ Iasﬁ?’Nf')naaﬁd%Isheﬂl\l- Faeirorﬁ r?gl 8Na§éc¥2yl(91?§ﬁca}lnké’xﬁi'trlgﬁg?én (N3),
whi ch can re¥8KE.-Ca FliiINf erent { (fur-Gelectkyl)3- nono-, 3 di-, and 1

tri-substituted odu .S _Pa . 7 cripes t.he acyl ation
of AB2846A, A82 5116%, E’B&%ﬁ%%ggecgn%igg%é}%%g-ei?]j%‘;\/\%\}%%?’t%ﬁe)erecolr?di tions
descri bed t repeidedc-hromoppagy tetqyuivdanceemiridrowst def seddedin vk ysamyldat e

ei ther the NQSL LI QRS e-N3 position. Therefore, there is a
need for anlgi%ﬁ%?g'vg%l%t %%dgfofﬁr%%lgegti vely acylating the A82846

gl ycopepti de anal ogs. SUWMARY In g first aspect of the present invention,
there is provided a nmethod fgy paring &unonoacyl ated gl ycopepti de
acylated at the N1 or N2 positT : rising: acylating a parent
gl ycopepti de which i sisting of A82846A,
A82846B, A82846C"8k.

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

N-acyl - hydroxyphthalimde in dinmethylsulfoxide ((c)MSO to vyield the
nonoacyl at ed gl ycopeptide. Alternatively, the N3 position nay be

sel ectively acyl ated when the parent glycopeptide is acyl atletiugist A0Gh
activated ester such as N-acyl- hydroxysuccinimde or

N- acyl - hydroxypht hal i m de i n aqueous nethanol. One enbodi nent nay al so
provi de the N-nonoacylated g.l,.ycopeptide conpounds resulting therefrom

In a second aspegd Dfroliben LGB ok W QRent NEAEdtS onP! £Yd ded san
N- nonoacyl ated . gl ycopeptide of fornmula'lV IV and ghar maceutical ly

accept abl e REIHSethar RRATIAGREEEFH X OIRES YVt igh e Whig8periRHtSey Rydr ogen or

chl or o; Rl,pmma@adtféa@rﬁaclcegeap@m%%hﬁtHaf Qfn ¥-AbRsHLAfackarmula 1a® 0 H
| a" 4 11 August 2004 and two of R, R3 are hydrogen; mis an integer

fromO to 9BCHpep§ige aasmﬂielﬁéne‘iisahqquﬁgg?)?h%l-‘@?halak@ﬁfa}m@fﬁegic%]r%xy,
-NH2, - NH {despteBiral kydnieer. -N ((C1-C3) alkyl) .2 . In a third aspect of
the present invention. there is provided the nonoacyl ated glycopeptide as
defined in the s 8oﬂdf3‘11a BEPTCRHICTPPSPERSFYr ABVantiqn, there’is

provided a use of a monoacylated glycopeptide 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



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

i ndependently hydrogen or chloro; Rl is C2-Cl13 al kanoyl, o0f1 Augt 0ogu of
formula la" Ola" RRis H mis an integer fromO to 15; nis 2; and Ra is
-H,  halo, Cly§8uabiyl . Cl1-C8 al koxy, -NH2, -NH (Cl-C3 apdydshiissge N ((C -
C3 ) alkyl) 2. 4a 11 August 2004 In a fourth aspect of the present
invention, there is provided a pharmaceutical conposition, which conprises
a pharmaceutically acceptable anobunt of an'N- nonoacyl ated gl ycopeptide
as defined above together with a pharmaceutically acceptable carrier. In a
fifth aspect of th&Rhes§NfcdR¥eNELOheishehe As2eadRovihdedise usR eh-a
nonoacyl at ed gl ycopepti de as defined above, - or a pharnaceutically

accept abl e sakigéhear ek, rémrestcheed nian ufhac £yl Eowainga siredie cab® Maviey t he
treatment of an infection caused by staphylococci. In a sixth aspect of

t he present ibhemndmespohding iidenpibidatedna abrx tamer ¥padodicatest Hod of
controlling the growh of a mcroorgani smsusceptible to the antim crobi al
activity of aRbR-lifsisgeyiuteddagele 489 e HtEMFELR.- def i ned above,
conprising providing to the | gcus where said mcroorganismis present a
growt h-contrqlling effective amQEnt of said

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



gl ycopeptide antibiotic. Furthernore, another enbodi ment may provide the
fol lowi ng: pharmaceutical conpositions of the N npnoacyl attesudilsygogept i des

descri bed hergpiissese of the nonoacyl ated gl ycopeptides f@grisRaisudg a

st aphyl ococcal infection; use of the nonoacyl ated glycopeptides for 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 wherg, Adle MaGhPQs SO NHep1 REERHYE 26Ar DEPELGSHdrtgot Neead
m croorganisn) Wth an effective anbunt of the glycopeptide. DETAILED

DESCRI PTI ON DebinpbdrdddnSn Abudl Sk iaRoves-amd - (19o6ighetihdre Tlesciémpt i on of
the invention, the following terns, unless otherw se indicated, shall be
under st ood t o *Farverdtheafllobtodi ey Mediedgse Dinagl Depugmusab 2604190 01/ 58933
PCT/ US01/ 04540 Parent gl ycopeptides A82846A, A82846B, A82846C and PA-
42867-A are Edpreswritce®ipyritetiosls dni Biektaterare i ng>-Lhe
corresponding identifications of X and Y indicated in the;liitings
| medi at&ly { RPN ng EFfETRE FEUQT R tRPLG acid bicisosteres includer -

TC(0)-NHOH, -C(0)-CH,0H, -C(0)-CHpSH, -C(O)-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



ConpoundxY A82846AHCI A82846BCLCI A82846CHH 10PA-42867-ACI H "Acid
bi oi sostere” neans a group which has chemi cal and physicaj1 giglst 2004 1 es
produci ng broadly simlar biological properties to a carboxy group (see

Li pi nski, AnngglyBeports in Medicinal Chemistry, "Bioisogtphdegiisid Dr ug
Design" 21, 15 283 (1986); Yun, Hwahak Sekye, "Application @ Bi 05i sosterism

To New Drug Design" 33, 576-579, (1993); Zhao, Huaxue 5 11 August 2004 WO
01/58933 PCTftJS01 /04540 Tongbao, "Biojsosterec Replacenent And
Devel opnent of Lead Conpounds In Drug Design" 34-38, (1995); G aham

Theochem " THRQr £1416Rl5 69t Ut &Sa ARRLLEHed G MG cnDRSL G @By Ni ti o
El ectronic Distributions [n Bioisosteres" 343, 105-109, 5 {1995)) . Exanpl es

of suitabl e aghdobbitRst 8ELEin IRCdderendd O FHOE: i t4E1Q) ac{E20H,
-C(O-CHRSH , -C(O-NHCN, suiph phosphono, al kyl sul phonyl car banoyl

tetrazolyl, arytsediphogybops bagazyIr,. WwiN-Gradrhenyic &t Hanmdes in

het er oar yl sul phonyl car banoyl, 3-hydroxy-3-cycl obutene-1,2- 10 di one,

3, 5- di oxo- 1, 2, BrofetiiveoFrdipy | iro Orhgdt o xShvatistayn’ yJolyydhlag and

3- hydr oxyi soxazol yl and 3-hydoxy-|-nmethyl pyrazolyl. "Acidic functional
group" n%ans,ﬁoﬁﬁie&%?lbeaﬁFH% Bfptecting group also includes

hydrogenation labile acid protecting group as defined
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



aci di ¢ hydrogen. Exenplary acid functional groups include carboxyl
(-AO ), acid bioisostere, imdazolyl, nmercapto t5 and af Agqisepoosat e

hydroxy such @9 ¢deqy OmMati c hydroxy, e.g., hydroxyphenyl pctf§d1844236 Ot ecti ng
group” means an easily renovable 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 conpound are

carried out, %ﬂﬂy&&n%&%lb%ﬁ%i%@iﬂfoa[l%?vabé&h aguch acid protecting groups
are well known t0 those skilTed in the art, having been extensively used

i n the protectie@Ry25ntioabbayVamididthyl asndlaser L bed, iacylahinbalkyINo. .
3,840,556 6 11 August 2004 WO 01/58933 PCTI 11S01/ 04540 and 3, 719,667, the
di scl osures ofsushi 88 aretylemeéhymetimdorepdr thedlikerei n by reference. For
suitable acid protecting groups, see TW Geen and P.GMWts in ‘
"Protective Ghetipsotyclrifambenrhemaitny” syeihmani-egtnpiperagdrgl- 1991,

Aci d protecting rOUf al so_incl udes h%Qrogenation | abil e acidﬁﬁrotecting

group asSdef i FEAPORBIFNAMEEBYANBREs It 1dEPd Frot¥eIH GrompY Pty lide esters

Sush 25 SUDSLAL et A MO S AR LRI AON Bttt

and the like, alkyl)-2-oxo-1,3-dioxclen-4-yl)alkyl such as (5-t-butyl-2-
oxo-1,3~dioxclen-4-yl)methyl and the like, and {(5-phenyl-2-
oxo-1,3-dioxolen-4-ylialkyl such as (S5-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—méthylpropanoyl, butanoyl, palmitoyl,.

acryloyl, propynoyl and cyclohexylcarbonyl.



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

ni trobenzyl groups and the like, cinnanyl, dialkylamnoalkyl, e.g.,

di met hyl am noetdpilsspd the |ike, 15 trinmethylsilyl, substidcghgehadag
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 oxynmet hyl or propi onyl oxynet hyl and
the |ike, aroyloxyal kyl such as 20 benzoyl oxyethyl and the |i ke,

al koxycar bonyl al kykasushatgs" mebhoxXyKanhoaykeminNr, alkynyl as defined

cycl ohexyl oxycar bonyl net hyl and the |ike, al koxycarbonyl oxyal kyl such as
t- butyl oxycari¥eeyhoxynmet hyl and the |i ke, al koxycarbonyl am noal kyl such
as t 25 butyl oxycarbonyl am nomethyl and the |ike, 7 11 August 2004 WO
01/ 58933 PCTI US0110a5uphatdick grawp rodmtdsnghbdi meaink ghbs sitnlengs

met hyl am nocar bony| am nonet hyl and the |ike, acylam noal kyl _such as

acet yl am nometAFEChad tq 1fe aliRbat HatoroMpc§8 | 99 idReFohoT oy dinersive @ as

47nethylgiper%5i9yl- S c%{bﬂnyég neth%é and th gike,
di al kyl afi nocArBSny T arREA ¥ sy é%l%(ydl FﬁWarﬁYr?gH PEONANIST ¥yl and t he
0y %L B s o ly o Lo LBIL S iy 1
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)-,



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 protechidigt 2004p"
nmeans an am ngq Rkgk£cting group as defined herein which ipgri8a@isby renoved
by treatnment with acid while remaining relatively stable to other

reagents. An exenplary acid |abile am ne protecting- 15 group is BOC.
"Acyl" means an HCO, (aliphatic or cyclyl)-CO, or (aromatic or

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

het er oar omat i Ggh@uR oS , agiy2RE[®iNY dese rhagho Pl eferanadvyaGydys adebt B&N a
| ower al kyl; 20 nore preferred acyls include 4-phenyl benzoyl, 4-(4'-

chl orophenyl ) hehzaykogde it YieXYPeN 20\ om0 ehAQIH whahd 8- aphenylaet anoyl .
Exenpl ary acyl groups include fornyl, acetyl, propanoyl,

2- met hyl pr opanaykedbubanen a patait Gdmberadrydaidterpeelyioyr and
cycl ohexyl carbonyl. 8 11 August 2004 WO 01/58933 PCT/ U501/ 04540
"Ali phatic" neerfeakkytychingdny| Aordiclamidy| aliahageti geelp her ei n.

"Aliphatic group substituents” nean substituents attached to a aliphatic

group asSdefi rredpsitdtepnts mgleusryonf (a5ig) y|aciedpsaeyt 2y dr H¥FC-al koxy,
cycl yl oxy, + aryl oxy, .heteroaryl oxy, acyl or its thioxo anal ogue,
cycl yl car bonyNoRGREEREC  PRIGE, a4 %@%,QIBPByTuQﬁtlitP@Fﬁi%Sfo%é'l‘iiﬁf’ﬁﬁua

oxo (O=), thioxo (8=), acyl or its thioxo analogue,
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, viviN-, Y'¥®Nc(o)-,

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, carﬁoxy(methyl or ethyl), 2-phenethenyl,
benzyloxy, 1l- or 2-naphthyl-methoxy, 4-pyridylmethyloxy,

25 benzyloxyethyl, 3-benzyloxyallyl, 4-pyridylmethyloxyethyl,

10



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

al koxycarbonyl, cyclyl oxycarbonyl, aryl oxycarbonyl, heteroaryl oxycarbonyl,
al kyl sul f onyl woGYGdoyd sul fonyl, aryl sul fonyl, heteroaryl spéfaaybisio
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,
YI Y2NC( O -, YI'Y2NC(0)O0_, YIY2NC(0)NY3- or Y Y2NSO2-, wherein Y1, Y2 and Y3

are i ndependenilyy - RYG:RGBN 1 ox @Rl iANabkizyLbSt-bheheghyd Kyl ; optional |y
substituted aryl or 20 optionally substituted heteroaryl, or for where the
substituent i sa¥h¥BMimettien sterdf, Y-phedy1¥A , Bapeheadioaty,l, cycl yl car bonyl
aroyl, heteroaroyl, al koxycarbonyl, cyclyloxycarbonyl, aryloxycarbonyl or
het er oar yl oxy ebyhptopyrad , d2fpladrlbate? 1vrard pheidtherlagletylemnd avidl i s as
defined 25 previously, or for where the substituent is Y Y2NC(O -, 9 11
August 2004 \WBipelLBoRylperrystylo48aey Ay iehyoyl 0-4-pyPrigyiicind). NY3- or

Y' Y2NSC2-, VI dy, I b t f. ifh.the_N at th h
o on o e Fo T BBy RS OSSR ARG, oL o L o1
azahet er ocycl ganyxja é‘ﬁg%ﬁ égﬁ”&%@'dﬁ%ﬁ&&ﬁﬂOBQr?dfﬂpééén&'ie%é are car boxy

(acid), acid bros
pyridylheptenyl, thienylmethyl, pyridylmethyl,

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



Non-aci di ¢ pol ar aliphatic group substituents are hydroxy, oxo (0=),
thioxo (S=), acyl or its thioxo analogue, cyclylcarbonyl prabdgsstbbopxo
anal ogue, ar oyo&JsgdssS t hi oxo anal ogue, heteroaroyl or it spddnisexesanal ogue,
10 al koxycarbonyl, cyclyl oxycarbonyl, aryl oxycarbonyl,

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,

het er oar yl sul f il pent M, Ok - Hk hAL, - 3 -ndEBNBUEOR -enyl 1 3-HeX2bly(0) O-, Yl Y2NC
(0) NY3- or YIY2NSO2-. Exanples of aliphatic groups bearing an aliphatic
group substit ugsdteniynGl vdeedyie kokhonenaburehdxynetduenylmet hoxyet hoxy, .
et hoxyet hoxy, (rmethoxy-, benzyl oxy-, phenoxy-, or ethoxy- ) carbonyl (nethyl
or ethyl), benzyl oxywiaebphyky” 2@apyranydiieniyy0x yaerdro wplereimtihe

met hoxyet hyl, ethoxyntethyl, n-butoxynethyl, cyclopentyl nethyl oxyethyl,
phenoxypr opyl , allsedogyarpyis as berabt sipaanibedey cheprdpyy nebfay loxy

cycl opentyl met hyl , car box éneth | or ethyl), 2-phenethenyl, - benzyl oxy, 1-
or 2-napH¥hyI-9ﬁﬂqﬁﬁx9Fcﬁgé r&-dyf HEYh?*cﬁ%%J%fﬁyﬁgﬁ§yloxyethyl,

3-benzyl oxyallyl, 4-pyridyl nethyloxyethyl, 10 11 August 4 01/ 58933
PCT/ USO1/ 04540 4- pyt %89‘?’ ne’{‘%aﬁ%%a#kﬁw Fedzor® @T%ﬁ%‘r?et%ﬁgl ?1\4\8 1

T e . g e T e et sy Ry SRR
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

12



qui nol i n-3-yl acetyl enyl, 4-pyridylethynyl, 4-pyridylvinyl, 5
t hi enyl et henyl, pyridyl ethenyl, im dazolyl ethenyl, pyra2|nyﬂ§ﬂdu@aymo4
pyri dyl pentenyl, pyridyl hnxenyl and pyrldylheptenyl t hi enyl et hyl ,

pyri dyl met hylwo ei/&bstazol yl met hyl , pyrazi nyl net hyl , tetrahyéﬁ@@ym@mylnethyl
and tetrahydropyranylnethyloxynethyl 10 "Alkenoyl" means an al kenyl - CO

group wherein alkenyl 1is as defined herein. "Al kenyll nmeans an aliphatic
hydr ocarbon group containing a carbon-carbon doubl e bond and whi ch nay be
straight or branched having about 2 to about 15 carbon atons 15 in the

chain. Preferred atiammlsudtoups haw@s2ahoaBBAULSOL2gr 6@ hpRrakAMENd N t he
chain; and nore preferably about 2 to about 4 carbon atons in the chain.

Branched neanalkbatgong ier agodef imudenbatrky| Rredepsed updours aeéhtlgseet hyl

or propyl are attached to a linear alkenyl chain. "Lower al kenyl 20 neans
about 2 to abwberdizdiisonlhybnerdup tiseleower ralkdydt. may be straight or
branched. The alkeg%g%%gaug |s optlonally substituted with one or, nore
"aliphatic group sUbStilsyéfieayl” ifaels Ary2br 180 serRophareferd®t, and are

11 11 Aubust 2004 G551 18088 APERTROEoT s By HOBEE Ao e Bt olire

ge(r:rgwlyl but 2wﬁn¥ein NRenL e }_/Igrou%egtse%wer ogt %riyl cycl ohexyl but enyl and

"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 kenyl oxy" neans an al kenyl -0-- group wherein the alkenyl group is as
herei n descri bed. Exenplary al kenyloxy 5 groups include a1 xlidisy2cn4

3- but enyl oxy. wothkR%y" neans an al kyl -O group wherein t hperakéssodroup is
as herein described. Exenplary al koxy groups include nethoxy, ethoxy,

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 oxycabhetiheed AN onfEaN:cae ahihaldiec BYeaeCaen cgeaty- whi ch
may 15 be straight or branched having about | to about 20 carbon atons in

t he chai n. Prehecnedaalky|cigr eaps dnda fietentabeikd atd gardwrdbeas in the
chain, nore preferred is |ower alkyl as defined herein. Branched neans
that one or mheeeioweExergilarly gilanps guohrasinmEukdyel ethyigd. eropropyl are
attached to 20 a linear alkyl chain. "Lower alkyl" neans about 1 to about
4 carbon at oms-PHtYREL c v tyREl . rdapeeYiPv eyt Sreepiaithedtertiey hd kyl
group is optionally substituted with one or nore "aliphatic group
subst it uént s" OFRIYEH: RRA FEYREL - sane or different, and are as descri bed
herein. 25 12 11 Aygust 2004 VO 01/58933, PCT/ US50110454

ynyloxy kyny

means an a group wherein the
alkynyl group is as herein described. 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




"Al kyl sul finyl,, means an al kyl - So- group wherein the alkyl group is as
defined above. Preferred groups are those wherein the al kyl Agyuetpods | ower
al kyl . "Al kyl sul fonyl"™ rmeans an al kyl - SO02-group wherein the al kyl group

i s as defi nedvabpssess Preferred groups are those wherein thermedokydssodroup i s
| ower al kyl. "Al kyl sul phonyl carbanoyl o neans an al kyl - SO2- NH C(=0) group
wherein 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. "Alkylthio" means an alkyl-S group wherein the al kyl group
I S as herei n degbsnbdthclnenpinmthoxatdadtdduy®, gg-oups i ncl ude nethyl thio,
ethylthio, i-propylthio and heptylthio. ~Al kynoylo neans an al kynyl - Co-
group wher ei nflapkenwlimethéxyearipongdf i hed 2rer el nor'odtdhprykarbomadns 2an

al i phatic hydrocarbon group containing a carbon-carbon triple bond and

whi ch may be tEipefilgHs1dylethaienearheny g vapslexyrarboaidut 15 car bon at ons
I n the chain- g eferred al kyg%ll %roups have 2 to about 12 20 carbon atons
in the chain; &M HOCETEPRY br dhPPtRboticarbepyL ofRAR) -4 leAriPeEaims in the

chai n. Egranchedorrea S, t hat onelt‘ rnrmi]e I%\/\?%k(ycl g_rougls such as net h},’l’
ethyl or propbf “PERE AVFAENEN Tt o P8 FY HERE 34 | *E#ai'nP™" Lower al kynyl
T o, T SRR, OIS Ik TRl P 3 O
the like.
“*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
Hwherein 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



11 August 2004 WD 01/58933 PCTI US01104540 substituted with one or nore
“aliphatic group substituents” which may be the same or diff Agjuentoosand are

as descri bed whaigdss Exenplary al kynyl groups include etelpyribiiosfaoopynyl ,
n- butynyl, 2-butynyl, 3-nethyl butynyl, n-pentynyl, heptynyl, 5 octynyl
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-butynyl oxy. "Am ne protecting group” means an easily
renovabl e 10 groupatfiatiaizs~knesws idh h¢ladiaie proLpCiha&re@nithe gFpup
agai nst undesirable reaction during synthetic procedures and to be

sel ectively ramovdabiso ghlvepdserefammafénpddbectiong groups is well known in
the art for protecting groups against undesirable reactions during a
synthetic procedur dAnslensd maays suPsiopetly mybgtotpsedre dnownd-f or
exanple, T.H A Geene and P.GM Wits, Protective Goups in Oganic
Synthesi's, 2nd-édi tPHIRIFGhATIN | ELR: SHReTre e\ FheoPEYL 1999P 15 Agor por at ed

ner el by [ Ssate RIS PRERNG SLokh Yt Sl utes, (Bt deLel | ©
g7 0UD" - Pal LLGubat AP A0l PERL NG B OUPS L e YhanbDEL NG Tor 1.

acetyl, chloroacet oroace , 0-nitrophenylacetyl, o--
ni t r ophenoxy- aaetybul s Iafrlyq@ﬁeafﬁtaﬂnloas@wa&ﬁss»elmﬂeacﬁh@{ﬂ%wr yl o,

i sobutyryl, o- nitrocinnanoyl, picolinoyl,
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.

16



25 acylisot hi ocyanate , am nocaproyl, benzoyl and the like, and 14 11

August 2004 WO 01/58933 PCT/ U501 /04540 acyl oxy includi ng meadqxy 20y bonyl,
9- fluorenyl met hoxycarbonyl, 2,2,2-trifluoroethoxycarbonyl, 2- trinethylsi
| yl et hoxy- cardonydsessvi nyl oxycar bonyl, allyl oxycarbonyl, petudoybswycarbonyl

(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 include phenyl, halo to substituted phenyl and
azaheteroaryl . "Areyuylthiotamsngnaar gryICSG- group wherednnthbeamylyl group is
as herein described. Exenplary groups include benzoyl and 1- and
2- napht hoyl . 9r®um/|is geaher<in glesruibed nofreypelaey Grrvihipcyeduns ring 15
system of about 6 to about 14 carbon atons, preferably of about 6 to about
10 carbon at oRBSIUSifc BRFEESERE b Per PRPRFRY1thi®ed aryl cycl oal kenyl, fused
aryl cycl oal kyl, fuysed, aryl heterocy h c#— nd {)us | _ar IPeterocycI yl as
defi ned herein wherr68A%%d T4 5uGH ﬁ g&g yﬁcﬁﬁ ’t%@%g P20 aryl s
optionally substi t.Lg%%? Wt }plnemggngocrl%gz{ﬁi quQEPEQnon%QbEEi tuents" which
may be the same or di Peren , and are as defined herein. Exempl ary aryl
groups incl udgupheRy1iel ring system of about 3 to about 10 carbon atoms,
preferably of about 5 to about 10 carbon atoms, and which
contains at least one carbon-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 &
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 herein. 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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napht hyl , or phenyl substituted or napht hyl substituted. Preferred aryl
groups are phenyl and bi phenyl. 15 11 August 2004 WO 01/ 58P83qU2€2004
| CS01/ 04540 wiYoilsghaz0" neans an aryl -di azo- group wher gicindshdesipyl and
di azo groups are as defined herein. "Arylene" neans an optionally
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
i s optionally smidsticbat wst gapyl epeloalfyilt abl @ ikt hbteir whahCbot@edne or
nore "ring group substituents” as defined above. 10 "Aryl oxy" neans an
aryl - 0- group adreughnthdeyariphlybupridty abededfi nedhhecesinalkydnpsary
groups include phenoxy and 2-naphthyl oxy. "Aryloxycarbonyl” neans an
aryl -0 CO gr cowsighat by npsubisditaegf wrtduenpsonsnale i"Héldg hgf®ih. Exenpl ary
aryl oxycarbonyl 15 groups include phenoxycarbCH[y and natfht hoxycar bonyl .
"Aryl sul f onyl "Suh‘l”ééﬁ‘ée’é'ﬁs ‘AR eRopaY ey FRewRaPei eﬁ??r FOUPTE s Sis
defined herein, . Ar hon LFcarb no an.ar S02- NH-C( =0)
01 oup whib o1 n TRy Ry FECRRENS) PROGEELT 5OAICAN G0 P ar y
aryl sul phony Lﬁ&fé%gexkyl,grcgs&ohaxyp,heépél%ugpbypy'a%ar RRETY ke .
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 cycloalkoxy groups
20 include cyclopentyloxy, cyclohexyloxy, quinuclidyloxy,
pentamethylenesulfideoxy, tetrahydropyranyloxy,
tetrahydrothiophenyloxy, pyrrolidinyloxy,
tetrahydrofuranyloxy or F-oxabicyclo[2.2.1]lheptanyloxy,
hydroxytetrahydropyranyloxy and hydroxy-7-

25 oxabicyclo[2.2.1]heptanyloxy.



"Arylsul finyl" means an aryl-SO group-wherein the aryl group is as
defined herein. 16 11 August 2004 5 WO 01/58933 PCTI USO 04pvfguit ¥bddi o”
means an aryl-S- group wherein the aryl group is as herein descrl bed.

Exenpl ary ar Wybbissofr oups include phenylthio and napht hydtidepoessseCar boxy™
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
atonms, preferably of about 5 to about 10 carbon atonms, and which contains
at | east one carbon-carbon doubl e bond. Enconpassed by cycl oal kenyl are

fused aryl cycl oal kerydiyaedl ifhfius adahet £raanyh cy o aldkeny! wascsief i-ned

herei n when bonded through the cycl oal kenyl noiety thereof. Preferred ring
si zes of ringsyolyl hgeraupngssystemeincleshridedut 5 to about 6 ring atons;
and such preferred ring sizes are also referred to as "lower". The

cycl oal kenyl is optGxwsHailsylsenwh’i mgend ad Sweilyh-9HB 20r grene wheiredngr oup
substituents” which may be the sane or different, and are as defined

her ei n. Exeona?ycy"r?é’Hoé%PPclsc?él B&Fﬁé‘hﬁeslcﬁéP%le cycl opentenyl

cycl ohex;nyl cyc,lcglcﬁ_g{ ng mandsltl he |i kelk A'I:l exemé)v r mul ti cycli ¢
cycl oal kenyl _i s norto 9 91 Te5gS & Sy MU " SHEh SRETRLA- ‘él?r“’orf&f’llE nono-
or rrUlt'CyC“Broup is as herein described.
"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 theraéeutic 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 fﬁsed arylcycloalkenyl 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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ring systemof about 3 to about 10 carbon atoms, preferably of about 5 to
about 10 carbon atons. Preferred ring sizes of rings of theA@m@gQ@ystem

i ncl ude about wg) d1Qs3P0ut 6 ring atons; and such preferreq,crr}dggmg%es are
also referred to as 25 "l ower". Enconpassed by cycl oal kyl are fused

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 Sibsld.t UgNESsedBirGicf@lodi&yl Ngs SRR Akl f8) &Y bodadaare as 5
defined herein. Exenplary nonocyclic cycloal kyl include - "cyclopentyl,

cycl ohexyl, cyai:hept yhy atdrdoEhehd ikitg skxesmldarantl thpysld cyaktnal kyl
i nclude 1--decalin, norbornyl, adamant-(1- or 2-)yl, and the liKke.

" Cycl oal kyl enethargased aatylcgic@nalkshtnayabe doptaidadlyl sobsddnwgregupyhavi ng
about 4 to about 8 carbon atons. Exenplary cycloal kyl ene groups include
1,2-, 1,3-, orone &r @Pge oringt gaper c%R%?SGHéRthEhI afereigy ghe ¢ rimgagyoup
cycloalkyl cycl oal kenyl heteroc cl het er oc cIenyI as_defined

herein. The tertRStHiGWER®” 48 2859% df rli‘eEBh‘hect PRPER Rt erm cyclic is
or et or ooyl Sy CrergEPEIG R g i L Ty g S RS Ly el y
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



group is as herein described. Exenplary cycl oal koxy groups 20 include

cycl opentyl oxy, cyclohexyloxy, quinuclidyloxy, pentamethyiengnut sogheoxy,

t et rahydr opyr anyl oxy, tetrahydrothi ophenyl oxy, pyrrolidinyl oxy,

t et rahydr of urveoyixas or 7-oxabi cycl ot 2. 2. 1] hept anyl oXy,  pct/useredsso

hydr oxyt et r ahydr opyr anyl oxy and hydroxy--7 25 oxabi cycl o[ 2. 2. 1] hept anyl oxy.
s 11 August 2004 WO 01/58933 PCT/USO1 / 04540 "Cyclylsulfinyl"™ nmeans a
cyclyl-S(O - group wherein the «cyclyl group is as herein described.
"Cyclylsulfonyl™ neans a cyclyl--S(0O2- group wherein the cyclyl group

i s as herein zleseiduhadlyb, "@-alykbhsaguin@gns B, TAEG-HydSoq@irlanyher ei n t he
cyclyl group is as herein described. "D azo" neans a bivalent -N=N

radi cal . " Ef3ebtdidaogeindlingl mebuis-Ginydmolistquoined ingdnpdurd/ conposi tion
according to the present invention 10 effective in producing the desired

t her apeuti ¢ ef¥uroisomynad igw}l cyed ddikda¥r! neans a fused aryl and
cycl oal kenyl as defined herein. Preferred fused _arylcyc| oal kenyls are

those wherein the aF§PtHHE6FerecY phidhy MegRe 1 H'Sfc ¥l kY| consists of
whout ® 40 SpeBslanA B8R MR PR 25,5

arylheterocyclyls are those wherein the aryl therecof is
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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of such. The fused aryl cycl oal kenyl may be optionally substituted by one
or nore ring group substitutet, wherein the "ring groupnsA{@Istjg@mnt IS
as defined heggigisgedd Exenplary fused aryl cycl oal kenyl ingley
di hydr onapht hyl ene, indene, and the |ike. "Fused aryl cycl oal yI
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 | ' 1USO1204&#hetab0mbyl Ard1isadent Yt eEm@abkyhsas idrwabhppl € may
be bonded through any atomof the ring systemthereof capable of such.
The fused ar ylasyickpeldylkenydy abedepinanaklyisubSidefetredd bfuse@ne or nore
ring group substituent, wherein the "ring group 5 substituent” is as

defi ned her ei RetExeapy Wyrlicadsdnys  aeylthyse odiddin ithe| etegoaryl

1,2, 3,4-tetrahydro-napht hyl ene, and the_like. "Fused aryl heterocyclenyl™
neans a fused FOENME WFOEQQI@?@ICY§§°§H¢W% cRecafhs o éPerEed fused

10 aryl heterogyclen are those wherein.the aryl thereof henyl and
t he hgt egocycl(%’n?ﬁ %%n% 3¢ BF°BBout® SRR BEY ﬁ%jc%ﬂao]ﬂ‘ﬁnyi\ ?Hstd

| het t t f th
i Yo systom (NerLer &ty PE' bRags Wi AP o 8% 3 &% or

thia as a thereof capable of such. The designation of the aza, oxa or

rreans a

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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15 prefix before heterocyclenyl portion of the fused aryl heterocyclenyl
define that at |least a nitrogen, oxygen or sulfur atom i sipagsignboos
respectively as a ring atom The fused aryl heterocycl enyl nay be

optional |y suRslgibsdid by one or nore ring group substitpepbceeddaerein the
"ring group 20 substituent” is as defined herein. The nitrogen atomof 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 optionally oxidized to the correspondi ng N-oxide, S-oxide or

S, S- di oxi de. 29cE3&MBlRAYnEUSEd & WbBRat et Aoy GhelY ! 6 4ig! UEEmsH iAdolinyl,
1H 20 11 August 2004 01158933 PCTIUSAO I 0 ' 1540 2-oxoqui nol yl

2H- - 1- oxoi soqtupel yhetrodrdi.cyddlegui 8914 RriabBe 4nddi Brdpegaédol i nyl ,
1, 2-di hydr oi soqui nolinyl, 3,4- dihydroisoquinolinyl, and the Iike. "Fused
aryl het er ocyckirbugiesny atbused] threy kingdsystdretbeneyiIcppabde def i eth.her ei n.
Preferred fused aryl heterocyclyls are those wherein the aryl thereof is
henyl and t h&hfedes ion ebridisspgaef oot thie ;amsopreix rhefpra ons. A
pheny .
fused ar IhetLﬁroc%cl%/J as a,variable may be bonded through any atom of the
ring system tA8F8ET20HpEBFELITD Vr togchusah degesrgmatsvsioatky hedefige oxa or
Chia as a pr 'éagefore het eroocyclyl portiaon of.fhe fused
aryl het erocyc%‘il‘l 2 i e St TR éa&togy?ﬁ’rf roggéﬁ,lgb’;(fé:@ﬁ‘ bf present
respectively as a ring atom. The fused heterocarylcycloalkyl
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

23



sul fur atomis present respectively as a ring atom The fused
aryl heterocyclyl may be optionally substituted by one 15 or1 Amjuet2oo group

substituent, WegfiRkAs the "ring group substituent” is as qeihREGhsAEr €1 N.
The nitrogen atomof a fused aryl heterocyclyl may be a basic nitrogen

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-oxide, S-oxide or S, S-dioxide. Exenplary preferred fused

aryl het er ocyclatonlsi. N0a SHslc@NMBet éfdid@ck 84Oty dMnyl as a variable may

1, 2, 31, 4-tetrahydroi soqui noline, 1,2, 3,4- tetrahydroquinoline,

1H 2, 3- di hydr Qies bonded - Zrrphugh2ady adidny dfobraz{idd sgsnda thaeplf,

1,2, 3,4-tetrahydrobenz[g] 25 isoquinolin-2-yl, and the like. 21 11
August 2004 \Wer@bA58683uwRelT/ UBGL/d4E40atitysel] thet erdar eyl shikeny| "
means a fused heteroaryl and cycl oal kenyl as defined_herein. Preferred
fused heterodr W@ﬁé?‘o‘%"ﬁ@m%e reﬁt@qqmi %&%%*n@lm%m{wpn eher eof

i s phenyl " and the c cl oal ken consists o aboéi 5 5 1o about ring atoms.

At used fiet er Gy %Hb%qen%eﬁwl%%tearo Eyit b sidpRobia0 Rld =P otigh any
h f f f h
atomof the ring étef%%fe 591 EARADLEA! 5 SUblocTe dE5LANTLIN T  he

aza, OXa or ore heteroar ort

heteroaryl Cyclﬂ%gksexm Al @@sweﬁe@e&og@giﬁe@efyc%@gﬁyl i, deygen or

sul fur atomis present respectively as a ring
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
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-c)pyridyl, 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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atom The fused heteroarylcyclbalkenyl may be optionally substituted by
one or nore ring group substituent, wherein the "ring groupAggiRstogaient”
is as defined herein. The nitrogen atomof a fused heteroaryl cycl oal kenyl

may be a 15 bagiefsgaist rogen atom The nitrogen atom of thephgtRie ]W|
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 soqui nol yl , 5, 6-di hydroqui noxalinyl, 5,6 20

di hydr oqui naz ekt 8ybaryihetdibyse Br1Habenzidicdazeldin thedndteroaryl
hydr obenzoxazol yl, and the |ike. "Fused heteroarylcycloal kyl" "neans a

f used het er oatytbreaficcarisikeal &§lammatdef taethoher & nnraebasr &g fursed

het eroaryl cycl oal kyl s are those wherein the heteroaryl 25 thereof consists
of about 5 tohgbewrcy:lyilngonststss afdaboet 22 toladmgust r2064avgndl/ 383933

PCTI USO1 /04540 cycl oal kyl consists of about 5 to about 6 ring atons. A

f used heteranVF%%&?%rK’?FyH%e%ﬁr\P&VFébjr Sy VeEi e &ay Parkerfiedany at om of

t he ringssyst g%th r eof cggaQ%it%% such. The ﬂgsi%?ation of the aza, oxa
or thia as=a,§ THIL FEVOFESS HetBFodty¥ PEFFoMYiIAheapatey of such.
e eroar 1 oY CuB I ARCLEE 4ol 95k BOLALON BUBED B O
may be optionghl YnsStishirlut £d ﬂe?@@y@iyl”?}'b@t{&pgﬁgrt?;‘épfused
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-
blquinolin-2-y1, 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



substituent, wherein the "ring group substitutnt” is as 10 defined herein.
The nitrogen atomof a fused heteroarylcycloalkyl nmay be @ Aagist2004 r ogen

atom The ni tom of the heteroaryl portion of the
het er oar yl cyc?‘fgggﬁééfﬁrray al so be optionally oxidized to tﬁje&ﬁ%glrmﬁggpondi 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,

LS R W ol SR e

| H 4- oxa- |, 5- di"azanap n - ormdiz

-[4, 5] - pyridi iy 2- @nyl ¢ o @G vEREa L éEho ['éEussﬂiﬁt?&eer%rlyl meterpoyelenyl  nmeans.
a fused heteroaryl and heferocyclenyl ‘as defined herein. Preferred fused

het er oar yl het ajeRgdchpaydszepans (4 e idened iyt hau-hetespar yl ther eof
consists of about 5 to about 6 ring atons 25 and t he heterocycl enyl

consi sts of abmutraby@oomdepithobs rb+ig i2idlol 12 AvhuUsT, 62008~ -1/ 58933 PCTI
JS01104540 atons. A fused heteroaryl heterocyclenyl as a variable nmay be
bonded t Ar ougthvarg [at dinasfthyhedy} ngl Sy st éntetidnebio [2¢ A pagpletivfiridyéh. The

designation Qf the aza, oxa qor thia as ~a prefix before the heteroaryl or
het er ocycl eny|? goPEPBR AL 4] ghexinre 3nBl BY 6EXA hét dr 81y Bnyl  defi ne

ggag at | east ﬁ,4]d9é§{r909[3r,‘3-8ﬁ¥ &9 §l‘1!1ja|lrhyaér%mzh§19resent respectively

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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ring atom The fused heteroaryl heterocyclenyl wmy be optionally
substituted by one or nore ring group substituent, whereif Aligustbogg group
substituent” 1is as 10 defined herein. The nitrogen atomof a fused

het er oaryl azafglhgtsezycl enyl nay be a basic nitrogen atom lt,f ogen or
sul fur atom of tﬁe'ﬁeteroaryl portion of the fused heterggﬁg ﬁ@#%iocyclyl

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

cor r espondi NgeNerRitd) SeId 488" et %&d@xam;@&em'tﬁbﬁéﬁy%&rgen
het er oaryl het erocycl enyl include 7,8- dihydro[1, 7] napht hyri di nyl,

1, 2- di hydr o[ 2o# dutsapht hyéfetivayl rirg Hi.zésdbbydiy3idsl mhdazolid Hsebpyri dyl,
1, 2-di hydro- 1, 5- naphthyridinyl, 1,2-dihydro-I, 6-naphthyridinyl,

1, 2-di hydro- indlwiphbbytiditeykpolt 26 diimgdroehs 8- rExplibyssed myt , 1, 2-

di hydro- 2, 6-naphthyridinyl, and the |Iike. "Fused heteroaryl heterocyclyl"
means a fusedbetricerydryre DB egnbetereanydygrrypatenydf.i fudeterein. Preferred
fused 24 11 August 2004 WD 01/58933 PCTI USO1 /0450 heteroaryl heterocyclyls
are thosk mhePgF?FQQ§¥lﬁ%?¥9ﬁ%§ﬁﬁk tusrd detersasy et gPoypbays and about 6
ring atons an het er .St S gf abo Hﬁé t.o %%“bé%&éhng at ons.

h |yl
A fused het e?%%ﬁ PSEFEP 2 é%ﬁ%rg‘g’?% Xt BPE es B5& ABnY

through the hetercaryl moiety thereof. The "hetercaryl® 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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5 through any atom of the ring systemthereof capable of such. The
designation of the aza, oxa or thia as a prefix before thg hajgt2esa!| or
het er ocycl yl ngﬁkgg3of t he fused heteroarylheterocyclylPgﬁ%gﬂ%uﬁpat at

| east a nitrogen, oxygen or sulfur atomis present respectively as a ring
10 atom The fused heteroaryl heterocyclyl may be optionally substituted 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 @ il Lagen AL CHgLUNORe N o ST AL AIOGa e 15

het eroaryl portion of” the fuse eteroaryl heterocycly al' so be

optional Iy oxidi;zgdi}p. t he frEeesaondicrgoe-pXidflen Ier:?ﬂaIzri‘ﬂQ@U or sul fur
atom of the heteroaryl or heterocyclyl portion OP t he Tused

het er oar yl het er ocyehytermiryidh aoc handpisi anahd yer®areHl zeskd-0 oirbep
correspondi ng N-oxide, S 20 oxide or S, S-dioxide. Exenplary fused

het er oar yl het eshecpthythe rivdtedealy B-ahdhpdpogidigsy arel p3, defimpduhactim- 2-yl ,
1,2, 3,4--tetrahydrobenz [bh[l,?]naphthyridin-2-y|, 1,2, 3,4-tetrahydrobenz
[b] [1, 6] napht hyriBekexcpuylidyl” means 2. biwienthyafdcdH ggived from

Db 017 Eooas. PorPoEsEos ) her P o ppteoaryT Hd 98 deseribed neréln’ 2004

23 BRI At B S  ppslE,  cgpomtny
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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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] difaxamRis€2004
3--b]pyridyl, 2,3--dihydro - [1,4]dioxino[2,3-b]pyridyl , 3,4-dihydro-2H1
oxa[ 4 , 6]di agggpsshal enyl, 4,5,6,7-tetrahydro-3H i m dagalstyissel 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,
1,2,3,4--tetra- hydro[2,6)napthyridinyl, and the like. 15 "Hal 0" neans
fluoro, chlorpetei@Menpl dsidoe tRaef&t Nedstas avifdrdgen, &Rlgurooer brono,
and nore preferred are fluoro or chloro. "Heteroaroyl" neans an

het er oar yl - COsupfu@mtehei giprddeat hespedanpgly gaoup risgastder eimthedescri bed.
Exenpl ary groups 20 include thiophenoyl, nicotinoyl, pyrrol-2-ylcarbonyl
and 1- and 2-hapérdmyileant mpr kg apyionaldat erbaitutedebyisorm < owaei C
nmonocyclic or multicyclic ring systemof about 5 to about 14 carbon atons,
preferably abBiiRd FHEWPapeRftIHeR4r bEReERIEmENe| TFARY SKOBRSHstHLSuUsBEE of the

carbon atons in the, rin temi re hetero 26 11 _A t 2004 WO 01/58933
ST B0 0anabt A SREAEEEIGHAD + RER HALEBORS $57 BEaRBl o N trogen. oxugen

heterocyclenyl may be a basic nitrogen atom. The nitrogen
or sulfur atom of the heterocyclenyl may also be optionailly
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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or sulfur. Preferred ring sizes of rings of the ring system include about
5 to about 6 ring atons. Enconpassed by heteroaryl are fugemgustzom

het eroaryl cyclyahk@my! . 'fused_ 5 heteroaryl cycl oal kyl, fys®fise104s40
het eroaryl het erocyci enyl and fused heteroaryl heter ocycl yl as defined

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, oxfQbgbhi ao:%%e% Bredixeulef prerbetas qany! sdadd g thaksat | east
a nitrogen, oxygen or sulfur atomis present respectively as a ring atom

A nitrogen atgamegk atnded@tear yhcliie bdoat basts dbdutogeni@ @omand may

al so be optionally oxidized to the corresponding N 15 oxi de. Exenpl ary

het eroaryl anchsubsthtptaibriretierbag \dizegr oupsalsicnederpyd azi mgl , thi enyl,

i sot hi azol yl, oxazolyl, pyrazolyl, furazanyl, pyrrolyl, . :
1,2, 4--t hi adi aASwer” - p‘u;rrqoa@zlisﬁyqi bxqmer‘v;@%awﬁly}rl qm Kupedi nyl, imdazo[1,2-
a]pyrldlne |n1dazoL2 I-b]thlazol | , benzofurazan 20 azalndoll

benzi m dazol yI2*YHERSST AFETY) aflﬂlé W&?Foanﬂm%ﬁﬁﬁﬂ’? yﬂs defined

Py 0] OB ! e T 0P :%%égzo SRR st & st
EEHIR P P ot 19 oy byt A0 e
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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WD 01/ 58933 PCT/ USO /04540 quinalinyl, 1,3,4-thiadiazolyl, thiazolyl,
thienyl and triazolyl. A preferred heteroaryl group is pyraidgugt 2004

"Het eroaryl di azo' neans an heteroaryl -azo- group wherein the heteroaryl
and azo groupwoaisses defined herein. 5 "Heteroarylddyl", ?ﬁﬁﬂﬁ pi val ent
radi cal derived from "a heteroaryl, wherein the heteroaryl 1s as descrlbed
herein. A particular heteroaryldiyl radical is optionally substituted
pyri di nediyl. "Heteroaryl sul phonyl carbanmoyl” neans a 10

het er oaryl - SO2- NH- C(=0) - group wherein the heteroaryl group is as herein
described. "Het er coyehkeBytidRAas ” anddty & ABREEE SPNARY bl Cowing Mul ticyclic
hydr ocarbon ring system of about 3 to about 10 carbon atons, preferably
about 5 to about 10 carboq)atons 15 in which one or nore of the carbon

atons in the ring syst re hetero el enent (s) other than carbon, for
exanpl e nitrogen, oxy éﬁ;&f‘ ul fur atons, and which contai-ns at | east one
car bon- car bonstiowisweebon carbon-nitrogen double bond. Preferred ring

sizes of rings of the ring 20 systeminclude about 5 to about 6 ring atons;
and such pref err e@d-pkpdgesincansapenel sty oéf the efbllewing” bomwerture
Enconpassed by heterocyclenyl are fused aryl heterocycl enyl and fused

het er oaryl het ero@ycl enyl as defined herein when bonded through the
heterocyclenyr*ﬂplety t hereof. The 25 designation of the aza, oxa or thia
as a prefix before

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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28 11 August 2004 WD 01/58933 PCT/ US01/ 04540 heterocyclenyl define that at
| east a nitrogen, oxygen or sulfur atomis present respectiuahist2904 ring
atom The heterocyclenyl may be optionally substituted by one or nore
ri.ng group uent, wherein the "ring group substituent” S is as

defi ned he?ﬁﬂﬁg&#ae nitrogen atom of an heterocycl enyl dﬁ?“ﬁ@”&“ﬂhsic
nitrogen atom The nitrogen or sulfur atom of the heterocyclenyl nay al so
be optionally oxidized to the correspondi ng N oxide, S-oxide or

S, S-di oxi de. Exenplary nonocyclic 10 azaheterocycl enyl groups include

153 él Rl S e gé&%ﬁwamlﬁf rlc’f;ly{'nSY'
3- 15
oxihet or ooyl enwk@‘g@ %f%!%é&dénﬁy%é%‘?#%laﬁ%aé Banh G 280t ur vy
and fl uorodjfyydiaf ﬂ?%yl Sé%n %ergk%égler@lﬁl % ?1 oC géagftero cycl enyl

group is 7-oxabicyc [l hept enyl.  Exenpl ary rnonocyclic

t hi aheterQC‘Wa%HMl:euEi&ﬂ@ sarlctléadeadlhwfr@t haphery!, qngdy 20577
di hydr ot hi opyranyl . "Heterocycl'yl — means a non-aronaiic saturated
nmonocycl i ¢ wiiichubliki Cy€bigoratR@ Sysbem 9 Bdruenzel 0 8hOUtadd): v iy bon at ons,
preferably about 5 to about 10 carbon atons,
salts can also be prepared by separately reacting the

purified compound in its acid form with a suitable orxrganic
or inorganic base and iscolating the salt thus formed. Base
addition salts include pharmaceutically acceptable metal and
10 . amine salts. Suitable metal salts include the sodium,
potassium, calcium, barium, zinc, magnesium, and alumiﬁum
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,
Iithium hydroxide, mqgnesium 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 amineénfor preparation of amine salts include
ammonia, ethylenediamine, N—methyi-glucamine, lysine, arginine, ornithine, choline,
N, N’-dibenzylethylenediamine, chloroprocaine, diethanolamine, procaine, N-
benzylphenethylamine, diethylamine, piperazine, tris (hydroxymethyl) —

aminomethane,
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in which one or nore of the carbon atons in the ring system?25 is/are
hetero el ement (s) other than carbon, for exanple 29 11 August &?@f20&¥)
01/58933 PCT/ USO1 /04540 nitrogen, oxygen or sulfur. Preferre I'ng sl zes
of rings Qf the ring systeminclude about 5 to about 6 riﬁ% atons; and .
such pref eMPdY°#Phg sizes are also referred to as "1 onwdCT/USEHM3phassed by
het erocyclyl are fused 5 aryl heterocyclyl and fused heteroaryl heterocyclyl
as defined ""herein when bonded through the heterocyclyl noviety thereof.
The designation of the aza, oxa or thia as a prefix before heterocyclyl
define that at |east_a niLrogenérggxﬁen or.- sulfur atom. s present

respect i velSFEEEMEERY mATHAT 1 Bt TGN RIRRS. b RPAYIRIR G
bstituted ", tit nts” . whi ch be th

or i 1 er GRAERRAnGY T ATaP Ay PR, MRS HLBr SR m of an

het er ocycl yl _nay_be J i { The nitrogen .or sulfur atom of

t he hetgro%?gfyﬁaﬁﬁﬁgaﬁg%&%gg%%%?gﬁﬁ ?VQQ%tggﬁaf%%HR%g“Iﬁémﬁorregponding

N-oxi de, S}a%&hgg?{agné %i“ﬁtggggﬁng,xemr@étwmmﬁx?L%Mﬁ@%eycl yl rings

i nclude piperi pyrro p! perazinyl, norp

t hi onpr pholaByl, ahbhézdiadi Nyl g. 1, By di QX ¥lrgikife, dpxanyl,
t et rahydr of uranyl , tetrahydrotﬁlophenyl, 20 tetrahydrothi opyranyl, and the
like. "Hyduatecleranslanise,vaha whereike t he sol vent

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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nol ecul e(s) is/are H2O. 30 11 August 2004 WO 01/58933 PCT/ US01104540
“N-oxysuccinimde" nmeans a noiety of the followi ng ONO stirAgdust 2004

"N-oxi de" neagg @ jety of the following structure 5 "Patj * o dnecl udes
bot h human and ot ﬁgegr% manmal s. " Pharnmaceutically accept abfpke:%@% Ifoég‘lﬁr efers

to the relatively non-toxic, inorganic and organic acid addition salts,
and base addition salts, of conpounds of the present invention. These
salts can be prepared in situ during the 10 final isolation and

purification gfs the, @W%e Iag%,lggrg)}'c%; ?éﬁb%?rrlg %gg'ﬁi’on salts can be

prepared by separately reacting e puri ound“in its free base

formwith a sq{é@%grgﬂ;g’argl@{pgpcgfwrg@m Eﬁ'@%}lﬁ@?ﬁw@ﬁt ing the salt thus
cl ude

formed. Exenplary acid addition salts in e. hydr obr oni de,

hydr ochl or i de,arsubkat&rbdiyaubk aheterdakosphadH:bamivill a4 €, daGeleat Rer&x@l at e,
val erate, oleae, palmtate, stearate, |aurate, borate, benzoate, |actate,
phosphat e, tosdatbe ethemiod, Yhendat® isf asndafimed gorevhately, tar ttoat e,
napht hyl ate, nesylate, glucoheptonate, 20 |acti olbizonat e, sul phamat es,

mal onat e8, salWheFeathe submtdsienttiss ¥ HRICKY) enel BiB¥C (LR dr oxynapht hoat es,

enti sates; . sethionates, di:p-toluoyl.tartrates,  nmethanesul phonates,
9 Y§Y£NC(0)NY§- or Y‘ygnso;g-, le and Yq may also be t:akgn

together with the N atom through which Y' and Y? are linked
to form a 4 to 7 membered azaheterocyclyl or
azaheterocyclenyl. ﬁgen 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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31 11 August 2004 WO 01/58933 PCTI USO1/ 04540 et hanesul phonat es,

benzenesul phonates, p- toluenesul phonates, cycl ohexyl sul 28 20@nd

gui nat esl auryl sul phonate salts, and the li ke. See, for exanple S. M
Berge, et al rmaceutical Salts,” J. Pharm Sci. o 1977) 5
which is |ncd$ggra?%d herei n by reference. Base addltlon]ﬁﬁwﬁ%s&ggn al so 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 addition salts include pharmaceutically acceptable netal and

10 amine sal ti:hy&&atla%@o@%@onséhkﬁud& e Lae ﬁ;;ﬂlﬂghepﬂ aée%'t‘é%

cal cium barium zinc, nmagnesium and al um aum sa sodi um and

pot assi um sal tifisededy ehersadateSiil Al capapgani € ikaiacadd tin salts are
prepared from nmetal bases which include sodi um hydri de, sodi um hydroxi de,
15 pot assi um eydmnode cdencata icuninohy dsaivietie, mal ewnusmakgdinxdGmratiedt hi um
hydr oxi de, magnesi um hydroxi de, zinc hydroxide. Suitable am ne base

addi tion sal t $natke srephrbdAutdnrant fdw cxiipthlare sodffi citnlveasicity to
forma stable salt, and preferably i nclude those ami nes_which are -
frequent?y-usEHC?WP%ﬁﬁeﬁéB?Ehrﬁﬂ “Eh@ﬁngﬁﬂﬁf pRd et bl et Relvatssiv toxicity and

acceptablllty f nedlc an nes f aration of am ne
salts include®* aiﬁ#%ﬂ eﬁ&ﬂ rﬁ?dr ERt HSA anﬁﬁﬁgﬁﬁine | ysi ne,
ar gi ni ne, OrﬂbﬁéﬁégﬂﬁtggouhﬁFthe“ﬁ1ﬁ£ di benzyl et hyl enedi am ne,

chl or opr ocai ne, anol am ne, procaine, N
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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benzyl phenet hyl am ne, diethyl am ne, piperazine, tris (hydroxymethyl) --
am nonmet hane, 32 11 August 2004 WO 01158933 PCTI USOL / 04540 August 2004
tetramet hyl a i hydr oxi de, triethylam ne, dibenzyl am am ne,
dehydr oabi ety aﬁ##g% N et hyl pi peridine, benzyl am ne, tg%ggﬁ%?ﬁeﬁgnnnnium
tetraet hyl ammoni um  net hyl am ne, di nethyl am ne, trinethyl am ne,
ethylam ne, S basic am no acids, e.g., lysine and arginine, and

di cycl ohexyl am ne, and the like. Ring group substituents” nean
subsfituents attached, to aromatic or non-argmatic ring systenms inclusive
of aryl, 10 heteroaryl, hydroxy, alkoxy,’pﬁclyloxy, aryl oxy,

het eroaryl oxy, acyl or its thioxo anal oggge, cyclylcarbonyl or its thioxo
anal ogue, aroyl or its thioxo anal ogue, |heteroaroyl or its thioxo

anal ogue, acyloxy, cyclylcarbonyl oxy, appyloxy, heteroaroyloxy, halo,

nitro, 15 cyano, carboxy (acid), a& 0sS O al koxycar bonyl , .
cycl yl oxycar bonyl, aryl oxycarbonyl, he\eroafyl oxycarbonyl, alkylsulfonyl,

cyclyl sul fonyl, arylsulfonyl, heteroanylsylfonyl, alkylsulfinyl,
cyclylsulfinyl, arylsulfinyl, heteroaryjgsulfinyl, alkylthio, cyclylthio,
20 arylthi-o, _heteroarylthio, cyclyl, ar i azo, heteroaryldiazo, thiol
YIY2 N, YIV2NMGerdi@. -. Y Y2NC (O O- , Y3 Y2NC(O NY3- or Y1Y2NSO2-,

wherein Y;, Y2 and Y3 are

R? is C;-Cy3 alkanoyl, or a group of formula TIar

QJ\ a
(CHy5 R

Ia’
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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i ndependently hydrogen, optionally substituted al kyl, optionally
substituted aryl or optionally substituted 25 heteroaryl, prAfidiust2odere the
substituent is Y Y2N -, then one 33 11 August 2004 WO 01/58933 PCT/ USO

1/ 04540 of Y may be acyl, cyclylcarbonyl, aroyl, roaroyl ,

al koxycar bonﬂ@cygc?yl oxycar bonyl, aryl oxycarbonyl or PCTR%BI 0543
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 Yl Y2NC(0) -,

YI Y2NC{0) 0-, YI'Y2NC (0) NY3- or Y1IY2NSO2 -, Y1 and Y2 may al so be taken
together with the N atom through ich Y1 and Y2 are linked to forma 4 to
7 nmenbered azaheterocyclyl gg ahet er ogyct enyl . When a ring systemis
saturated or 10 partially sat, group substituents" further
i ncl ude, nethylene (MHRE=), ol S=).  Acidic/ami de ring
group substituertPs a aciod bi ostere and -Y1Y2NCO .

Non-aci di ¢ polar r ~"are hydroxy, oxo (O=), thioxo
(S=), acyl or it cycl yl carbonyl or its thioxo

anal ogue, aroyl or'dtS-thio or its thioxo

anal ogue, -al koxycar bonyl ?—.,_ C)\ ' QLB ryl oxycar bonyl ,
het er oar yl oxycar bonyl9, acy , aroyl axy,
het er oar oyl oxy, al kyl s arypsul fonyl,
het er oaryl sul fopyl ,

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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al kyl sul finyl, cyclylsulfinyl, arylsulfinyl, heteroarylsulfinyl, thiol,
YY2N -, YYY2NC (O -', YIY2NC (O O0-, Y1Y2NC (O NY3- 11omugairad=02 -
"Sol vat e" nea{;@o qﬂ§$5ysi cal association.of a conmpound of _25 this invention
with one or 36fvent nol ecul es. This 34 11 August 2008CHBSBA#HB933

PCTI USO1L104540 physical association includes hydrogen bonding. In certain
i nstances the solvate will 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 include hydrates, ethanol ates, nethanol ates,

and the |ike. The Be SRls " 0 1 t hanol
and wat er, prefera%)llgy)mr;ﬂe'ié %gﬁg%lécom??ggﬁgen{ggggﬁéﬂ%%éi%r&t%lgég%ﬁt % wat er ;’
nor e preferabhyyabesptibel igebhagdimeandrr wat er. Enbodi ments " In a first
enbodi nent of the present invention, a nethod is provided for preparing a
nonoacyl ated gl ycopeptide 15 acylyak'ed at the Ni or N2 position thereof.
The method includes acyl atiteg axparent gPYcopeptide, selected fromthe
group consisting of A82846A, A BioJA82846C.and PA-42867- A, with an
activates -ester gel OH

2T

N
H

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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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 enbodiimenigust foo4
activated ester is an N aryl-hydroxysuccinimde-of formula la 35 11 August
2004 WO 01/ 5%8? PCT/ USOL /04540 | a wherein: Ris C2-Cl13 al kanoyl, or a
group of for 333 512 mis an integer from0 to 15;PGIYOIRMSI0] o o
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) aor -N ((C1-C3) alkyl) 2. In another
preferred enbodi nent, the nonoacyl ated gl ycopeptide is of formula | 36 11

August 2004 WD 01/58933 |, PCINSQOL/ 0454 rein: and Y are
i ndependent | y hydr%d%%%Orléﬁggro?rDVlégé)QM; m+ n dées not equal 0O;

and
R* is H, halo, C;~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

10 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 agueous methanol

15 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
7

Ia

20
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S RLis C--Cl13 alkanoyl, or a group of formula la" O0la" RZis H mis an
integer fromO to 15; 10 nis O, 1 or 2, provided that m #AgRes200u0t

equal O0; and Ra is H halo, Cl-Cs al kyl, Cl-Cs al koxy, -NH2, -NH(Cl-C3

al kyl) or -NWei¥8%Pal kyl)2. 37 11 August 2004 WO 01/ 5893BCHESAIED 1104540
In yet another preferred enbodi nent, the nonoacylated glycopeptide is of
formula Il R~ OH HO OH HO H2N---"-~10 5 || wherein: X and Y are

i ndependent|y hydrogen or chloro; Rl is hydrogen; R2 is C2-Cl13 al kanoyl,

or a group of fornula la'" O
9 P wherein:

R® is Cp~Cy3 alkanoyl, or a gfoup of formula Ia’

0
Yu\(cx—lz)m R

Ia’
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

N
HO H, OH
HO
o N, OH
o) 0
X Q
0 9 Y
o)
o
o}
o}
H OH
Ho NHON N a ‘H SN
o . N N
N
0
o}
ey
oy HO H,N o
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10 1a® mis an i nt eger fromO to 15, 38 11 August 2004 WO 01/ 58933
PCTNSO1104540 n is O, 1 or 2, provided that m+ n does not1 mguat 2604 and Ra
is H halo, C1-C8 alkyl, C-Cs alkoxy, --NH2," -NH (Cl-C3 alkyl) or -N

((G-C3) al kwatgéags?5 In a second enbodi nent of the pr es%é_njsg%g%%i on, a

met hod i s provi or preparing a nonoacyl ated gl ycopeptide ated at
the N3 position thereof. The nethod includes acylating a parent

gl ycopeptide, which is selected fromthe 10 group consisting of A82846A,
AB82846B, A82846C and PA-42867- A, with an activated ester selected from
N-acyl - hydroxysuccinimde and N—acylfﬁydr oxypht hal i m de in aqueous

nmet hanol to yield the nonoacyl ated gl ycopeptide. In a preferred enbodi nent,
t he agueous r’g@%@@@g[ .15 includes about 40%to about 60% water. In a nore
preferred enbodi nent, the aqueous nethanol includes is about a 1:1 m xture

of nethanol and wgt ghd v ld+e2RA888EndNeL 6T hRsk Qo dik-NBRiord;Re acti vat ed
ester is an NacyZ hydroxysuccinimde of formula la R

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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P20 ONOIla 39 11 August 2004 WO 01/58933 PCTI USOL /04540 wherein: R s
C2- C13 al kanoyl, or agroup of formula la®" Ola 5 mls'ﬂn,qugusegm4from0
to 15; n i's Qf’ %,939 prOV| ded that m+ n does not equal _Q:; and H,
hal o, Ry C8 al koxy, -NH2, -NH (Cl-C3 al kyl) BFWE‘“P&P c3)

al kyl) z_ 10 In yet anot her preferred enbodi nent, the nonoacyl ated

gl ycopeptide is of fornmula Il NH2 OH OH 40 11 August 2004 WO 01158933
PCT1USCOL/ 04540 |11

HR'

H,N (o]
v
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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wherein: X and Y are independently hydrogen or chloro;" R3 is C2-Cl13

al kanoyl, or a group of fornula la' OS5 la" mis an integarAdguwetzod o 15;
nis O, 1 or 2, provided that m+ n does not equal 0; and 10 Ra is H,

hal o, O -C8 1- C8 al koxy, -NH2, -NH (Cl1-C3 al kyl) < 1- C3)

al kyl) 2 . @‘HQM{SF{’F?% enbodi nrent of the invention, an N fg&%ﬁfgﬁ%@ at ed

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

PC/ 1EJSO1104540 IV and pharnaceutical lly acceptable salts thereof;
wherein: 5 X and Y are independently hydrogen or chloro; Rl, R2, and R3

are independent|ygH,; C2 - 13, alkaRoW 1,9 & -cgrouR.of fgemula la' la’
10 and two of RI, RS and K3 %réhygrogi\é’n; -cd g 2

-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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mis an integer fromO to 15; nis o0, 1or 2 provided that m+ n does not
equal 0; and 42 11 August 2004 WO 01/58933 PCTI US01104540 11Rgudist phodal o,

Cl- C8 al kyl, -Ca al koxy, -NH2, -NH (Cl--C3 alkyl) or -N Ca-C3) al kyl)
2. in a pref e"%gg&g‘ﬁbodi ment, the nonoacylated 5 |, glycop%‘bﬁ%goﬁséo of
formula | | and pharnmaceutically acceptable salts thereof; wherein: 10 X
and Y are independently hydrogen or chloro; Rl is C2-Cl3 al kanoyl, or a.
group of fornula la’ 0 la" R2is H 43 11 August 2004 WO 01/58933

PCTI US01104540 m]rg‘si arémi nteger. ffgfgm Eo-ﬂa5; nis 0, 1 or 2, provided that
m + n does not equal 0"kl I'STH, hal o, Cl.-C8 al kyl, Cl1-C8 al koxy, -

NH2, 5 -NH(C 1-C3 alkyly ¢roz E(,(Sﬁa@ééci k¥L:2m + 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 embodiment, the moncacylated
glyvcopeptide 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‘



In anot her preferred enbodi nent, the nonoacylated glycopeptide is of
formula Il RE HO"\ I OH HONHR 2 10 Il and pharnaceuti cgl Aygueegepf abl e
salts thereof; wherein: X and Y are independently hydrogen or chloro; R
S hydrogen;\@ isﬁ C2-Cl13 al kanoyl, or a group of 15 formula la 44 11
August 2004 W B4P%8033 PCT/ USOL 704540 1a® mis an int €§8fPSP¥EM% to 15;
nis 0, 1 or 2, provided that m+ n does not equal 0; 5 and Ra is H, hal o,

C. -:C8 alkyl, Ci1-C8 al koxy, -NH2, -NH (Cl--C3 al kyl) or-N( (Ci1-C3) alkyl)
2 . In yet another preferred enbodinment, the nonoacyl ated to gl ycopeptide
s of formula 111 H2 111 ‘
0 .
,"'-xJ'L(CHz)m R®
n
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;



and pharmaceutically acceptable salts thereof; 45 11 August 2004 WO
01158933 PCTI US01104540 wherein: X and Y are independentfiyadyet 2grn or
chloro; R3 i 0?%5-8 3 al kanoyl, or a group of formula la, Q5 la'" mis an

i nteger from - nis 0, 1 or 2, provided that m+ n*GEEYYEY equal o;
and Ra is H, halo, C-C8 alkyl, C--C8 alkoxy, - NH2, 10 -NH(ClL -C3

al kyl) or-N((C1l-C3)alkyl)2_ In a nore preferred enbodi nent, any one of R
R, R, or R3 is selected from 4-phenyl benzoyl, 4-(4'-

chl or ophenyl )bﬁgzeo%l_, 4- octyl oxybenzoyl, octanoyl, and 8- 15

phenyl oct anoyTv. TH7a fourth enbodi ment of the invention, a phar maceuti cal

conposition is pragyig ngY W Ci'?aldieBEh&Qx?él hy]@%gggcgytghq@rby- accept abl e
e 0

anount of an N-nonoacyl ated gl ycopepti any one of tornulas'l to IV '

together with a 2@3phar@meputhrahdyr aczent gbbep G Moetm14 44 th enbodi ment
of the invention provides the use of an N-nonoacyl ated gl ycopepti de of any
one of fornmulas | to 46 o)

/\’JJ\(CHZ)," RrR*

] 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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11 August 2004 WO 01/58933 PCTILJSO /04540 +Ms—o+ a pharnmaceutical ly
acceptabl e salt thereof, for treating an infection causedbugust 2004

st aphyl ococci. In a preferred enbodi nent, the staphylococci is a
coagul ase-negative strain. 5 - A sixth enbodi nent of the_invention provides
t he use of NS¥8hoacyl at ed gl ycopeptide of any one of P¥BPSHALE | to 1V,

or a pharmaceutically acceptable salt thereof, for the manufacture of a
medi canment for the treatnent of an infection caused by staphyl ococci. 10
in a preferred enbodi nent, the staphylococci is a coagul ase-negative
strain. A seventh_enbadi ment provi.des a nethod of cgntrolli the growh
of a nmicroor ﬁi Sh %l%q'é FSPEI?%UtYhSCC?A%%tﬁieCF’gEFa‘%‘%@f’“i g‘iqf of an

N- nonoacyl at pept. I hiQt4 ¥ of formulas | to 1V,
conpri sing 33%%%55%@52’6&%&%29€3%F$8?|#%59%¥?@b??5§”énnunt of said

gl ycopeptide antibj0fi.6 diQr2ehOGHHMRERE, SAHL SPLEHPAQARSH S present. An
ei ght h enbodi nent provides a nethod of controlling 20 the growh of a

M Croor gani smcsdeteptitdtlioet Berajant i m crobial activity of an
N- nonoacyl at ed gl ycopeptide antibiotic of any one of-fornulas | to 1V,
conpri sisng cont ait sixrls smbodineno pfanhs Mrarhtaogr prddidesnthi®ludengt
effective anount of said gl ycopeptide anti biotic.
an N-monoacylated glycopeptide 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, coﬁprising

contacting said microcorganism and a growth-controlling

effective amount of said glycopeptide antibiotic.
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47 11 August 2004 WD 01/58933 PCT/i3S01104540 This invention also
includes all conbinations of particular and preferred enboti Agjuss20@scri bed
herei n. Prepagafdiggps9f Conpounds of the Invention 5 After pagRRsRdSeat t enpts
with a variety of am no acid acylation conditions, Applicants surprisingly
di scovered that one can selectively acylate the NN or N2 positions 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 oxysuccirRi 81 fieveditibnagydo imydaaxy pdiihabnBi A&t idhDMBO0.
Alternatively, the N3 position is selectively acylated when the parent

gl ycopepti de imradyhasdedm trefiaresl ienbbdimesterdesachbad ieradynl=

hydr oxysucci ni mi de or N acyl - hydroxyphthalim de in aqueous 15 nethanol.

For a general discussion op such activated esters, see M Bodanszky in
"Principles of Peptide Synthesis, p. 32- 35, Sprl nger - Verl ag, 1984.

Appl i cants have di scovdreRarpgion Nfg s ke | At osr

N- acyl - hydr oxypht haI i mde 20 provide for sel ectl ve acyl ation

desi gnat éd sol vent® %’EIC‘T‘PI%"BR/B@WW%W%Lfedﬂlﬁﬁl’h%%cﬂmﬂoxﬁﬁ%‘é N
-acyl - hydr oxysu de,acti vat esters

(ikmméde nd N goxgl hthallnl £ 8
are prepared #S¥n§ s?%naoé}% achar Zﬁ%’&ﬁ8¥ E%ndpr;?§§€’ﬁ8ﬂ Y HSHYEF9nel | know
to those Sk'lléﬂgtlBnér@%ﬁﬂéelegﬁfsély 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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48 11 August 2004 WD 01158933 PCT1(JS01/04540 e.g., M Bodanszky and A
Bodanszky in “The Practice of Peptide Shnthesis," Springgradgist 2ap4 pp.
124- 125, 1984) The A82846 gl ycopepti de anal ogs (A82846A A82646B,

A82846C and WHo42$k87- A) may be prepared using standard Spgfgaseeisies 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 ure between about 50C and about 10 110C (preferably between about

60C and 80C) %&0g. abutpckank kY W, SBO@EEIARADL Y A 1F2ad@ibeuss) in the
appropriate designated solvent. The tenperature and reaction tinme may
vary dependi ngeppodet$ttsieki®) 1 iSpriabeteesiaar t pmg 12upt1esi al$84When DVSO i s
used as the solvent, 15 Dinethylformam de (DMF) may al so be present as a
co-sol vent in anoint A82846ochbruwertdde Mpdogsr (AENRGH. 0AB284EBNOt  provi de
significant ampunts of the desired acylated products. The ratio of the
activat ed est 882860 3rbFBpt? e ﬁ’smﬁén}é‘i‘ Anepared Haipsustonda¥d apout 3: 1.

20 Th | at ed duct b I d t hodol Kk th
20, The 96112 0. RLAUEL S bl S0l g o1 g et ot gon, o, 1 the

phosphat e buffeg,ang,, acgt opi tdd e, 5The iﬁml"i&?d products may be used per
Se Or I 4 4 4 L -

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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in the formof its pharmaceutically acceptable salt or 49 11 August 2004
WO 01/58933 PCT/ US01104540 5 solvate. The foll ow ng set of ,ngygpjg@ﬁ;
illustrate thgg o9 al reaction conditions for sel ectivelpsrRgyldddsh no

either the N or positions, or the N3 position of a A82846A, A82846B,
A82846C, or PA-42967-A glycopeptide. Exanples Unless indicated otherw se,
all chem cals can be acquired fromcomrercial suppliers such as Aldrich
Chem cal (M Iwaukee, W), Sigma, and ot her commercial sources well known

to those skillgd ipet hepar ko1 10, ANRIEL 68! elagidd iMehbeds Fagk at om

bonmbar dnent mass spectroscopy (FAB-M5) is wutilized to determne the site

of acylation fQehethe fUHdchibRdcomadWRlsS FoSeSe Padtivell@gas gl MingReitigér al .,
J. Antibiotics, 41, 1430-1438 (1988); and Roberts, GD., et al., J. 15

Anti biotics, 3%e Wi3er22 EbOBHBIonbsar vati Bh wisittiennok ex A&B846an 1 ndi cat es
that the desired acyl derivative is obtained and then the fragmentation '
pattern i s use@2846BetAR2PUAE. t tre RA4E96F -Acylvadrmrtadeor di ng to the

fol |l ow ng 20Table |I: Table I Site of N N2N3
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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Acyl ati on Ml ecul ar ioa~1591.5 + R - H 15915+ R - ‘H1591.5 + R - H
Fragnents:1591.5 - Si - S21591.5 + R - S11591.5 + R - Sl -113Qqbfladiy S5 -
S31591.5 + R-- S1 - S2 - S3 50 11 August 2004 WO 01/58933 PCTI US01104540
whi | e ot her s are observed for each regioisoneri rivative,
t hese represg\fﬂ@g} uni que fragnment(s) observed for eacﬁ?TﬁMgd - 5 OHO™H
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

Met hods 10 Anal ytical: Reactions are nonitored by analytical HPLC using a
Wat ers LBondapak C18 colum (3.9 x 300 nm and UV detection at 280 nm
Elution is acadnel oshed fwatheatd iay@aprbsgrest dotr ofchlWddidCThbmdEY buf fer to
80% CH3CN: 20% buffer over 30 mnutes. The buffer is 0.5%triethylamne in
wat er, 15 adj3tlederbVitive wHhpsspyesent the unique fragment(s)

observed for each.

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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51 11 August 2004 WD 01/58933 PC tUSOL /04540 Preparative (Condition A):
Crude reaction mxtures are purified by preparative HPLC usAliguse2tiy er s

Nova- Pak col u x 300 nm) and UV detection at 280 n 1.1 S
acconpl i shed %&t%/sé@% i near gradient of 5% CH3CN:. 95% buf %Fﬁbg&lbgﬂ%O%

CH3CN: 20% buffer over 30 mnutes. The buffer is 0.5%triethylamne 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
| yophilization. Sem -Preparative-(Condition B): Inpure products are 10

purified by sem - ppegaimltive HPblalsiongap: Z6nRX red8r Lol WiRtutdd . &dm X 25
cnm) and UV detection at 280 nm Elution is -acconplished wwth a |inear .
gradi ent of S5®EHECN W5%riephfetive GPROVMTHBCN W20%rH Hdver-PelreroBOami nut es.

The buffer is 0.5% _triethylamne in water, that is adjusted to pH 3 wth
H3P04. 15 The %85?‘?%@0 f"}rrﬁc\éf‘angva‘?eeteﬁﬁb%@%rﬁel%&/“ﬁesﬁ W R th a Waters

Cl8 Sep-Pak ( b I L1 Welgl .1 anples 1
and 2 illust r;a%ggﬁ%ulei%réggggghf%rﬁs/%%teycplk%/e %/r&nngggﬂt ?‘hgg?ﬂcei)ﬁf%nd N2
posi tions, regpestdvalgN: PEepandifieenceér 40 MiactanoylrTha8B846&- (iGonpound I,
where Rz = qp:octanoyl; X and Y = d) and 6'-Noctanoyl A82846B ( Conpound
11, where R2 £-f3otrigidylanyngngn Wateg) ) thas isgadiese¢da® pf, 30v46 mol )

I's dissolved iflr;P(g?;'\./SOTl(léodesired fractions are subseguently 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 wiﬁh a

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

Examples 1 and 2

Examples 1 and 2 illustrate the process for selectively

20 acylatihg 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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m) and treated with succinyl octanoate (127 ng, 0.527 52 11 August 2004 WO
01/58933 PCTNSO1104540 nmmol) The resulting m xture is heatesuduet Z8¢4 for 17
hours. Then, the reaction is cooled to roomtenperature, diluted with
water (500 m | yophilized to yield a solid. The crydg, lal is
redi ssol ved |‘¥'1'0£9%g3é|-130\l H20 5 (15 m) and purified by prepar%ttgg 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 - AB2846B i s obtained (7 ng, 0.0041 nmol, 1.7% as a white
powder. FAB- Mg,y 19. Z.ngeéaxé\fnsa%@Jaayﬁé AB2845B.4 T LBt net ag_an inpure

solid and repurifie y sem -preparative HPLC (condition B). The desired

fractions, ashdeter mmed bynanalaytiedlidRcCieart r@RRCeaipaiathrie) vacua to
3 m, and desalted. After |[|yophilization, 6'-Noctanoyl.-A82846B is

obt ai ned (3 ngildSed A@h7waceriqlS000mTP) sl ayobhild zedwderyiddBaVS: 1718.5
Exanple 3 Exanple 3 illustrates the process for selectively acylating the
N3 position. 201Rtepdist condefmareripbcinredi sasDeAbBn( Cobp et - FiQ where R3
= n-octanoyl; X and Y =-Cl): A82846B (235 ng, 0.148 mml) is dissolved in
11 5 . (15 ml1) 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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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! 58933aubglisfemuust 2004
PCTI USov045- | Qohftsesds® hours. Then, the reaction is cool edpefyssaRMio
tenperature and concentrated in vacuo to give a solid. The crude materi al
Is redissolved in 1:1 CH3CN:H20 (15 m) and purified by preparative HPLC
(condi'tion A). The desired 5 fractions, as determ ned by anal ytical HPLC,
are “"concentrated in vacuo to 3 nl and desalted. After |yopHilization,

|." - N-oct anoylesrABR8AGB & .S ohtRl ek (38ctTon iG RLE2eAN®Y xobk 8% as a white
powder. FAB-MS: 1719.4 The corresponding Ni, N2 and N3 substituted 4 10

phenyl benzoyl tedpédaciiil ahapbsiydntrhendoyh , vakur @t ghexye saendoyl Theand

8- phenyl - n-oct anoyl derivatives are also prepared using the sane general
procedur es desendbecshtigriaffxasptasisbolged. if sled TERCN:H0 bEH (M)) Fable |1
Exarrpl e Site of SidechainYiel dPAS-M5 No. Acyl ation

1N 4- phenyl beproyf Pedidiy7 PSepapaisce HERG| b‘é‘?fzbsﬂls’m%ﬂ?,ﬂ? 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-octancyl 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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3N34- phenyl b

enzoyl 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 oxybenzayAudisb20@E25. 0

7N24- oct yl ox

ybenzoyl . 2. 19%4825. 6 8Nloct anoyl 1. 7%4719. 7 9N2-

oct anoyl 0. 7943 B1/4e330N30ct anoyl 11. 8%4719. 4 11N 8- phenyl ocjape¥ldisi¥d 794. 4

12N28- phenyl

8- phenyl oct anoyl

of the prese

concentratio
assay. Table

octanoyl 4. 6%4795.5 54 11 August 2004 WO 01/58933 N3

PCTI US01104540 7.3% 1795.5 Pharnmacol ogy The conpounds

nt invention have in vitro activity against G am positive
pat hogeni ¢ bacteria. The 5 antibacterial activity of the present conpounds

is illustratedygm fabtgg T Tand T nERG1BECAABYT T T T §08¥ [1795.5
S (M.Cd) were de Prninpéqu|ng-a sttandard ibroth Imcro-dil uti on
|V presents a conparison of the activity of illustrative
ai nst representative :
Pharmacology

conpounds ag

10

15

20

The compounds of the present invention have in vitro
activity against Gram-positive pathogenic bacteria. The
antibacterial activity of the present compounds is
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
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
microbroth susceptibility testing methods as described by
the NCCLS (National Committee for Clinical Laboratories
Standards. 1980. Approved standard M7-A2. Methods for
dilution antimicrobial susceptibility testing for bacteria
that grow aercbically, 2 ed., Villanova PA). Brain-heart
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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10 vancomyci n-resi stant and vanconyci n-sensitive enterococci (Enterococcus
faeci um and Enterococcus faecalis), mean geonetric MC (Wﬁgidéu)stzm

det ermi ned by, Bra? s3j;andard broth mcrodilution assay. ASE soiRfs40
anti m crobi al |V|ty were perforned using 15 m crobrot susceptlblllty
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, %iﬁél dl\{ig} h@@ﬁy@lﬁ%)n-r%rs%eaﬂgagdd OnkSfHsi QA ntELhaim {RH ) was

used for testing of enterococcci, NCCLS recommendati ons for nmedi um
were followed ftgbhpimcrccuaaﬁhﬁéu@ stéc%lhaﬂl&&i eshtabe¥sect NeneoaRounNds of the
present invention have activity against both staphylococci 55 11 August
2004 WO 01/ 583880oMeHir2R % i £0dod Qorf i dielcbde N e rhh Ebhy d i ~slie 6 &5t Tle and
vanconyci n-intermedi ate staphyl ococcus aureus strains) and enterococci

(i ncluding vaeobayedn- IFesi 8t ahdcwerdtienoodccancang ciancormmedigtuacepti bl e

i sol ates). For a discussion of vanconycin-internediate 5 Staphyl ococcus

aur eus (¥ SA) S¢ephvherarmas auyeus AVMESAT Efbtmiﬂ@r sefpt \e-dan€aSter, N.C. Hill,
C.D Steward,.. S A Stocker, G A Hancock, CM O hara, N C CI ark and K

H ramatsu, "CORSREEERr M-Xi BANEASERTapMy CocBtl: Gi-Ph FERHRTSY S

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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susceptibilities to vanconycin and ot her glycopeptides,” J 10 dinical.
Mcrobiol. 36(4), 1020-1027 (1998). The conpounds are parti &udutboopactive
agai nst staphyl ococci, .especially coagul ase-negative staphyl ococci (i.e.,
non- aur eus staif}Shis Thus, the conpounds of the present i,@y,@@t”'gggb provi de
useful alternative treatnents especially for those infections resi st ant
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
Ile No. 12345678910. 111213 Staphyl ococcus280. 510. 525. 0621110. 1250. 5 aur eus
446 St aphyl ococcusO0. 50. 50. 50. 255. 0615p594@. 28P- 1250. 250. 255. 060. 125 aur eus
489 St aphyl ococcus1632164280. 125821220. 5 aureus 447

St aphyl ococcus120. 50. 255. 0640V1 959 Atigdcrebipl PoGvityaur eus X400
MIC {pg/ml} / Compound

Organism Example No.
1 2 3 4 5 6 7 8 8 10 11 12 13

Staphylococous | 2 8 0.5 1 05 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 j0126] 8 | 2 1 2 2 05

auraus 447

Staphylococeus 1 2 05 | 025 |s06] 4 (0125 05 | 05 1 05 05 jO125 | 025

aureus X400 ‘

Staphylococcus | 1 2 1 025105 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 [<06( 025 ) <06 | 0.25 |0.125|0.125]| 506 | 506 506
aureus
SA1199A
Staphylococcus | 2 2 2 05 |o2s; 2 £.06 2 05 | 05 { 025 {0125 | 025
aurous
SA11998
Staphylococcus [ 1 2 4 1 05| 05 | <08} 05 | 0.25 1 506 | 506 | <06
haemolyticus
105
Staphylococcus {| 8 [ >64) 2 4 8 8 8 16 16 16 4 8 8
hasmolyticus
415
Staphylococeus | 16 | 32 2 2 4 8 206 8 2 a5 1 2 0.25
 epidemmidis 270
Enterococcus 0.25{ 32 | 0.25 | .06 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 1 1012510125 | .06
faacalis 276
Enterococcus 8 »>64
gallinarum 245
Haemogphilus >64 | »64
infitenzae RD
Escharichiacoli | =64 [>84 | »64 | >64 | 564
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
preumoniae P1 L

S06 ] 05 |0125| 025 | 025 | <06 | 025

16 16 2 4 8 2

>64 | »64 § »>64 | >B4 >64 »>64

10
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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. 1428ugudt 2ocs 491
St aphyl ococcu . 50. 585. 06210. 50. 255. 060. 5 aureus S1

St aphyl ococcug‘g’}%‘.?’g‘g. 545. 0620. 50. 510250. 5 auraus SA1199 PETUSOIIO4SHD

St aphyl ococcus0. 125110. 255. 060. 255. 060. 250. 1250. 1255. 065. 065. 06 aur eus
SA1199A Staphyl ococcus2220. 50. 2525. 0620. 50. 50. 250. 1250. 25 aureus SA1199B
St aphyl ococcus12410. 50. 55. 060. 50. 2515. 065. 065. 06 haenotyti cus 105

St aphyl ococcus8>6424888161616488 hasrnydgﬁgcy§ 415
St aphyl ococcus163222485. 06820. 5120. 25 e 1denridis 270

Ent er ococcus0. 25320. 255. 08101 250 282393p0 . BREnELcbpianorsgei

Ent er ocoocus5. 0615. 065. 065. 068e2A55e@EXri25NIA 26&/065. OB5. 065. 06 faecl um
180.1

Example No. Vancamycin Vancomye¢in
Resistant Strains | Sensitive Strains
1 113 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 Q.87
9 >80 1.2
10 e 80 2.3
11 9.5 0.093
12 45 0.33
13 >51 1.5
5
Consequently, the acylated glycopeptide compounds
prepared by the processes described herein are useful in
treating infections caused by methicillin-resistant
10 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
15 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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Ent er ococcusO0. 12515. 065. 065. 060. 255. 060. 250. 50. 255. 065. 060. 25 faecalis 2041
Ent er ococcusO0. 510. 1250. 1255. 0615. 060. 50. 1250. 250. 255. 060. 26! Aarsabi®s 276
Ent er oooccus8>642488816162482 || i narum 245

Haenophl | us>64gegesAa0. 25>64>64>646464 | nl |l uenzae RD Eschepdgibodossso

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 PI 57 WO 01/58933 11 August 2004 PCT/ US01/ 01540 Table N In Vitro

Activity Agai gstidaHr@b989C4dtiNRINoH OB N-endhéy (ated Gl)chyapmble
No. Vancomycn Vanconyci n Resistant StrainsSensitive Strains 111. 30. 38
2>250. 38 antibiotics discussed herein. By "control the growth" is
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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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 ated ol Asprepoose
conpounds  pr @RARRPY the processes described herein are pdsRishiodd
treating infections caused by nethicillin-resistant 10 staphylococci, 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

staphyl ococci .aghaee! ddGly knbis A WHa! 8¢ 9l MEORRRLLAan I GRMRAEPES
(including the fornul ations) are useful in the nmanufacture of a nedi canment

for the therapaittfheeappld@btonst desahkbedohes eupfadbeof ARAGKEL ONS

di scl osed herein can also be used to control the growh of m croorgani snms

suscepti bl e t dnelre S8rfaces include, for example, surfaces of medical and

| surgical equipment, laboratory bench tops, hospitél room and
5 hospital operating room equipment, walls, floors,-and sinks.

- Furthermore, another invention herein is directed to a
method of treating a patient suffering from or subject to a
staphylocéccal 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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11 August 2004 WO 01158933 PCT/ USQO /04540 antim crobial activity of the
N- nonoacyl ated gl ycopeptide antibiotics discussed herein.11Byugueprsigaol the
growh" is neant retarding or inhibiting the growh of, stopping the

growt h of, ow(ﬁ,} Jspg, the mcroorganism This results i G Refi@dyction in
t he adverse eftects caused by the presence of the m croorganismin any

particular locus or mlieu. These conpositions can be fornul ated by
conventional methods, and can contain fornulation aids such as carriers,
diluents, inert materials, surfactants, solvents, and other additives 10

wel | known in theeArLyo RIALIRCEULA GAdL AEEENIAN BetBLh i Blctuddr Bofld Scl osed,

for exanple, in T armacopela o United States and the-National
Formul ary. Usijidnbbeser, fodr fHkapdSlih1el BeiR @Se Rl thkh (DO GHezbed

gl ycopeptide antibiotics, alone or in conbination with other IS

antim crobi alargibstapiedscosdal eseatieni 08 i wssraankedf ungiadse-, etc., can

al so be prepared. Nunerous conventional antibiotics and antifungals with
whi ch the presgriripepéd des thandfbetdlareonsl avaye ofethare known in the
art: The nethods of the present invention for controlling 20 _the growth of
mi cr oor gani sp@lusansbences wegyising il thevarh anti-graphy3ocoe@IN- nonoacyl at ed
gl ycopeptide antibiotics and conpositions discussed herein can be applied
directly to YE&™™&RBre undesirabl e nicroorganisnms are present, al one or

inamxture Wt hAoitagregic%C.l%irvgs;i)g [ eocg %Htesin&e%{triio%r Erovides 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 éf
administration and dosage forms. The compositions may be
presented in the form of tablets, pills, granules, powders,

25 agqueous solutions or suspensions, injectable solutions,

61




25 diluents, or other additives, including other antimcrobial 59 11 August
2004 WD 01/58933 PCT/USO /04540 agents, as is known in tieadjust 2004 | ocus
can be an in%&&eu [face, a surface of a mammal, or a surfagesbsdy P! ant.

I nert surfaces include, for exanple, surfaces of nedical and surgical

equi pnent, | aboratory 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

subject to a gfaphyl Qﬁocsrg%pénf %hgﬂegosmrgﬁkagdﬁ%ﬁage%ermgld&the
patient a pharnmaceutically effective anount of conpound of 10 any one of

formul as | toetNoxPefieneesEEENAI A1EEhbILAHGoxPe AR 868601 | nfection
shoul d be understood to include prophylactic therapy to prevent or inhibit
the infecti onaagd sawhitaasetberd r edicrentyofaldinestablulised atwhienwr chronic

st aphyl ococcal infection or physiological conditions 15 associated with

st aphyl ococcahetaifiedtaxget obestyaniittical rgartagar phe pradasantdf ¢he i nfection,

inhibit the degree (anmobunt) of infection or aneliorate the physiol ogical
condi ti ohs aB&¥evERe Pk KBPEH TUPStaprrEct | FERABENT antikagherid a@éscri be
an anount of,lhe_fo ound of éFsent inmentign 20 eftecti%e within the

t
scope of reasBAabTEH 0PIGRER °e’i P'f Se%ﬁ‘f‘?n%’l?ﬁ 2b1 &% c?r“ﬁ?’é ?h contact with
the cells of . bhupBns ANnd,Qt [\eL: JRU BBl -Spdhd Nth obBEMEHAXT Ehidor f F1i tation,

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, tetiahydrofurfuryl
alcohol, benzyl benzoate, polyols, propylene élycol, 1,3-
butylene glycol, 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, grouhdnut 0il, corn germ oil, 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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allergic response and the |like, and are commensurate with a reasonable
benefit/risk ratio in treating a staphylococcal 25 infectiqnagigt 2dos
produci ng the desired therapeutic effect. 60 11 August 2004 WO 01/58933
PCTI USQOl / 045480 offkyssi 0l ogi cal conditions di scussed her ei npdied i8S OMe,
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 ococcal treatnent. A particular aspect of the invention

provides for ghesOMWdRENSEEON Ghidghpli €5 -of heipivery 1198 158e b AdaLNI st ered
in the formof a pharmaceutical conposition, though the 10 conpound nay be

adm ni st er ed alBhesugaPhassatentditahtec adglesuhi OdrbdRarRs 80caHlcGRRPOSi tion
conprising a conpound of any one of formulas | to IV and at | east one
conponent sebketsmuter phesbleatgr.oupxeopirs Sifndipharegracung caddnts accept abl e
carriers, diluents, coatings, adjuvants, is excipients, or vehicles, such
as preservi ngiagiis stprfheraloingicsppidqead agr trjehcomphex t3iddcagent s,

enul sifying agents, enulsion stabilizing agents, suspendi ng agents,
i sot oni ¢ -ageﬁl‘%’f‘ps]ﬁﬁeQEEﬁ‘i’lP@l%?g“é‘rﬁ $RCHYAR, BRPRGS Bk RESATPER f (ATPAY™ agent s,

g, 9o BB BB PO e A R A ROED s
polyethylene glycols.
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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adsorption delaying or pronoting agents, and di spensing agents, depending
on the nature of the node of adm nistration and dosage forinsugush2004
conposi tions WR¥B8ss Presented in the formof tablets, pilbbsus@ifodddy! €S,
powders, 25 aqueous sol utions or suspensions, |njectable solutions, 61 11
August 2004 WD 01/58933 PCTI US01104540 elixirs or syrups. Exanples of
suspendi ng agents include ethoxylated isostearyl alcohols, polyoxyethyl ene
sorbitol and sorbitan esters, mcrocrystalline cellulose, alum num

met ahydr oxi de, bentORhli@, aB8gaGe adrf- aRchrid agRCABLE, oPleie Wexiyees of these
substances. Exanpl es of antibacterial and “antifungal agents for the
prevention of cbhpoatd itenbef admirtistergants mhd pakidet pig akensquid

chl orobut anol , phenol, sorbic.acid, and the |ike. Exanples of isotonic
agents i ncl udersugars exsoplemmidroareet fral ivheckekeablx @ampllesons, 10

adsor ption delaylng agents to prolong absorption include alum num

monost er at e af@tyeiens. nSUERaW% oFYE%%rap?q SR ixpFenptimgdgyehes to

enhance absorptlon i nhcl ude di hoxj de and rel at ed anal ogs.

Exanpl es® of s&?‘?aﬁ?"elvec&PF‘Pﬁ‘r‘%ds'dltfnﬁei'w’t ‘%cﬂ‘\?@ﬁ?s °%%|“t?lye§°n§%+%b| li zing
agents, 15 eoylsifiers and eg%mﬁhpnugg ersrtlnqﬁqg%xﬁgtegg

chl orof orm sucrose é% RofS r opy éfco of* “eth T Sarbonat e, et hyl

acet ate, benzgglg$£4¥yyng gsgﬁégng$dogHﬁiégﬁaersalcohol benzyl benzoate,
pol yol s, propyl ene glycol, 1,3

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




butyl ene glycol, glycerol, polyethylene glycols, 20 dinethylformam de ,
Tween @ 60, Span(r) 80, cetostearyl alcohol, nyristyl aficahqlst2abq/cer ol
nono-stearate and sodium lauryl sulfate, fatty acid esters of sorbitan,

veget abl e oi gy bz as cottonseed oil, groundnut oil, GRYRISERIMMOI I,
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
i nclude | actose, mlk sugar, sodiumcitrate, calcium carbonate, dicalcium

phosphat e phogphatg. tﬁéaé}ﬂ?ﬂl%if?ingi&ﬂﬂth@ﬁ&abéw wMdeRt SorhéalHedeisfar ch,
alginic acids and certain conplex silicates. 5 Exanples of l|ubricants

i ncl ude magnegigdperseaapids, ofodhedrdaaufpkmsidpikadse, talc, as well as high
nol ecul ar wei ght pol yet hyl ene gl ycols. Qther therapeutic agents may be
used in conbinati af desiteda cbapammbud rhheeprleddiet crasetdssnmaincl uding
any 10 other antibiotics. The choice of material in the pharnaceutical
conposi tion otdiudehafox xagpApouhdisstagP3of /v ndl BRIYEYFiq v j s

generally determ.ned in accordance with the chem cal . properties of the
active Compoudtf¥edn ésesﬁinuBgF?’f‘?ll, RaYa ng5 tBAr Wﬁrhﬁéﬁ%yc}f groups

adri ni strati on, nd ot BeeRnAokoDSot 0 it and2e5 Wbl MmBRATERCEUL T cal
' 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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exci pients such as |actose, sodiumcitrate, calcium carbonate, dicalcium
phosphate and disintegrating agents such as starch, al gi nifcaagistiso@nd
certain coml&50§g+;3cat es 20 conmbined with lubricants sucp-agsdiREAEsSI um
stearate, sodium Tauryl sulphate and talc nay be used for preparing

tabl ets. The pharnmaceutical.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

WD 01158933 PCTI USQl B;ler%ﬁilgel L %lngogﬂéfﬂf‘axfu%rc%tir@@i‘Sc_oﬁnlf:%_sg@?&é)foft he

active conpound to mnistered to the patient is intiquid form for

exanpl e, phar greeptd Ll ¥ n@EsEINmMbhe B & IS ters@! 4 0BG taEPeENSi ons,
syrups and elixirs. In addition to 5 the active conpounds, the |iquid

dosage forns faymeidiain to- hitedris dnBusnimalomyonbpitsiechr Bysbeniart, such
solvents, solubilizing agents and enulsifiers. Solid conpositions of may
al so be enpl ogéuimsstfridtions inglusdhy engharidghaflpkierklgelrgcral capsidles using
such 10 excipients as |l actose or m | k_sugar as well as high nolecular

wei ght pdl yet Ryfee quRidravabnyagiaati ke lonjfenPREERRIGTS s 14pehididiss are
used they can. contain enul sifying agents, or agents which faci{i tate
suspensi on. ?H%C‘b‘ﬁ’gﬁ%ﬁasénb‘%/a’%‘%gugﬁﬁ[ STUFHFEPHE c et iFegermal,

intrathecal and epidural), intracisternal and
intraperitoneal. It will be appreciated that the preferred
route may vary with fSi'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., Eéston, 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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15 conposition may be constituted fromknown ingredients in a known
manner. \Wile the phase may conprise nerely an enulsifieri{aidigt 2oce known
as an enmulgent), it desirably conprises a mxture of at |east one

emul sifier w t or an oil or with both a fat and Iohs eferably,
a 20 hydropnﬁﬁ?%%gﬁglsifier I's included together with a %?Fg%%ﬂ? ?c

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) nake up the emulsifying wax, and the way together with the

oi | and fat 64 L}, éﬁuﬁ*“?a%%?‘cﬁ\%%’}éng t%%ig’x? ééJ%%JaQé?-Pn;dﬁk?ci&R%éthﬁe

emul si fying ol ntnent base e otly dispersed phase o

cream formul afhPRSonlf BESidRGvet @aﬂ%usmgraesl%oogetpﬁegén%@m hasg may
i nclude, for exanple, a |east 30% w w of a polyhydric 5 alcohol, i.e. an

al cohol havi ngpluag el.etBia-yhyar pxyte gr oups such as propyl ene glycol, butane
1,3-diol, mannitol, sorbitol, glycerol and polyethylene glycol (including
PEG 400) and m x®utebléheragobe Mhde tlnpicoabrésyinm ati omsldimg. desirably

i ncl ude a conpound that enhances absorption or 10 penetration of the active
i ngredi ént. t ARAIGRaLAE Wkilh ope oBthere Fcressexy dmeasdigme -choi ce of

suitable oils or fats_for a fornmulation is based on achieving the desired
cosnetic pr(“ﬁﬂngggseéhEeples 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
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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 tub&sgust 200ser
cont ai ners. Sl @k; or branched chain, nono- or dibasic H-Kﬁébuﬁ‘%ers such
as di- isopropyl nyristate, decyl oleate, isopropyl pal mtate buty
stearate, 2-ethyl hexyl palmtate or a blend of 20 branched chain esters
known -as Crodanol CAP may be used. These nmay be used alone or in

conmbi nati on depending on the properties required. Alternatively, high

mel ting poi nt proiPhdScsrtaRuaas Wi due re9bhsPa@fihienc a\n}%é ggng paraffin or
other mneral oils can be used. 65 11 August 2004 01158933 PCT1USO

/04540 I n pragleiréod &f CORREKSUsPNAHRee Ut Titalcca@BRagsth@PH0f the present .
i nvention may be administered in a suitable fornulation to humans and

ani mal s by topitealilizedyoenexameidn bysfibiramioni ahloaging deakeria

i nhal ational, rectal, nasal, 5 buccal, sublingual, vaginal,  colonic,

par ent er al (| H’@I"—aéﬁl*@ SiBéaraneoly, ingerponstdidaster bl aiienegents in
intradermal , intrathecal and epidural), intracisternal and .

i ntraper?toned® FPTMiY sﬁérhb‘for%&lét EOFRYTtions BREFRIGHY Perout e may vary

Accept abl o doCATE T Erhen PEPETSS (oo ST RENGF FHE CAMIBURGHILY he
i nvention, an%eHQE$LEHH§d1ately 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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for exanple, tablets, dragees, powders, elixirs, syrups, |liquid
preparations, including suspensions, sprays, 15 inhalants {aRl@ls$2004
| ozenges, enul sions, solutions, granules, capsules and suppositories, as

wel | as |iquigoRfsearations for injections, including | in _
preparations. Techniques and formnulations generally may be found iIn

Rem ngton's Pharnmaceutical Sciences, Mack Publishing Co., Easton, PA 20
| atest edition. "Fornul ations suitable for oral adm nistrati.on” nay be
presented as discrete units such as capsul es, cachets or tablets each

containing a pieciws Rindied AMEHRL BipdlIsdCth¥Retd AN RALEBLs @i powder or
granul es; as solution or a 25 suspension in-an aqueous liquid or a

non- aqueous | coquiainiowy 66piddciegsbed Cidbui®D Of/ Q8O IR tRCE| Ungdedi®4m40 as an
oil-in-water liquid emulsion or a water-in-oil liquid emulsion. The active
i ngredi ent naysak wWserppeseraradesas a8 Sediugionedect wwspensiqasie anA t abl et
may be made by conpression or noulding, 5 optionally with one or nore
accessory i ngPEYRBH dimhAe s Banr B SRy IBE Hraspasedn b9l kdifpr essi ng i n
a suitaple nacg%gq:the active ingredient in a frgS:fLomﬁn form such as a

powder ot grafiabeEs Gt RorEHSHOR ’éoaﬂattﬁrém‘_b?Jrﬂd _qullﬂb on. nert
S b PresehyAdige THEIARRAOnAF IS Bl HHERSIR Y29 B rudlPY! 000
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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moulding in a suitable machine a m xture of the powdered conpounds

moi stened with an inert liquid diluent. The tablets may optAonatbgode
coated or scoygd,aRd; my be formulated so as to provide §k9ﬂh8&}§8ntrolled
rel ease of 15 the active ingredient therein. Solid conpositions ¥37 rectal
adm ni stration include suppositories fornmulated in accordance w th known
nmet hods and containing at | east one conpound of the invention. |If desired,
and for nore effective distribution, the 20 conpounds can be

mi croencapsul ddy; i q Ut YodChERbdhrude gggvv;ﬁﬂﬁ%%%s. Ohefligetfid delivery

systens such as a ~bioconpati odegradabl e pol'ynef natrices (e.g.,

poly(d,| -l acticdeumOol! ¥slhadelivity iR @BESas@Nthdack 05P NG SneaRd
subcut aneously or intranuscularly injected by a 25 techni que call ed

subcut aneous or i ntrarusiidiehsdepdiadle @érldyftguss a2R0disoMe03d4A58933

PCT/ USO1/ 04540 provi de continuous slow rel ease of the conpound(s) for a
period of 2 weehkssofctrmnigarion$hehzompeundsantyribesuistblie|todd, for exanpl e,
by filtration through a bacteria retaining filter, or by incorporating
steriliziPng ageREsishemRd fystemiratlstter pl ratitnty cAhpoSeridasiani &h can be
T dissolved Lh sterile water, or sonme qQther sterile_injectable nedium

i medi at el y béFEFETIRY adrAgEared iy o7 eahbt ¥ s o Si4E3r9 or i nhal at i onal

transmuscular, intravenous, intraperitoneal, 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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adm ni stration"” neans. fornulations which are in a form 10 suitable to be
adm ni stered nasally or by inhalation to a patient. The forAxgust 2 my
contain a carrier, in a powder form having a particle size for exanple in

the range 1 tygopfthsm crons (including particle sizes in et ween 20
and 500 mi crons IF’n%l ncrements of 5 mcrons such as 30 15 l?ncif'?s?)g@f‘ﬂ%

mcrons, etc.) Suitable fornulations wherein the carrier is a liquid, for
adm nistration as for exanple a nasal spray or as nasal drops, include
aqueous or oily solutions of the active ingredient. Fornulations suitable

for aerosol adghwdritilcabh OBrfMYadi@nREEPAE £5h FoeRE ddh hQ 20p&onusent i onal
nmet hods and nay be delivered with other therapeutic agents. I|nhal ational

therapy is readblets,admantshsied by netered dose inhalers. "Fornul ations
suitable for oral admnistration” neans formulations which are in a form
suitable to be adniRustu@eeton® Fudtably for aopatakridmihhietfarimd-ati ons may
be presented as 68 11 August 2004 WO 01/58933 PCT/ 17S01/ 04540 di screte
units such asmeapsficagulabeers Shgt aapl & 2 dach swigwbdentagear predet er ni ned
anount of the active ingredient; as a powder or_granules; as solution or a

suspensidn i n2ANIRFEESHs EPRHiR D Yo FCa? iehiggte o RS itQETHLABIOR NP | -in 5
water |iquid egul sito QL 2 vvati%r -li n-ioLI | i Q%ia vgsmjl %iwgn.r The acti ve
i ngredi ent ma§* &< e 5r%s%?ﬁ &G a8 8 BB Us, + powders. sprays an
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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el ectuary or paste. "Fornulations 'suitable for parenteral adm nistration'
neans formulations that are in a formsuitable to be 10 adit Augise2ea )

parenteral |y {f Aspatient. The fornulations are sterile %q.misw&&ge
enul si ons, suspensions, aqueous and non-aqueous injection solutions, which

may contain suspending agents and thickening agents and anti-oxi 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

reci pient. "Formul atipns d%légggfafg?{no%egﬁg_té{%qos\é gi pal, fdmpi strations”

means fornulations that are in-a form suitable t0 be admnistered rectally

or vagi nal | yt @oppd@ndals e idhendiQmmikatdoiy irerh, €k6F ablafg1a the form of
suppositories that can be prepared by m xing the conpounds of this

i nvention Wt kapetulad) ecarieckl rpidid, Nngoedet i Atbgeds of &fdan@i8sSucth as
cocoa butter, polyethylene glycol or a suppository wax, which are solid at-
ordi nary tenperghusebidobhgaufersts.20b4 cONMPOHEAS58838heGRUdsB1d046410 but
liquid at body tenperature and therefore, nelt in the rectum or vaginal
cavity afd relrSasEed HElHr @ity deavphrnteARert EHISHOGLY ofSC tiiengbler f or

system ¢ adm-ni stratjon” neans fornulations that are in a formsuitable to

be 5 adni ni st EPEESY5tBHLAFI §OTBR PEFRERCT THE61 whIRRasERaFe oF

{a) fillers or extenders, 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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referably adm nistered by injection, including transnmuscul ar, intravenous,
I ntraperitoneal, and subcutaneous. For injection, the conpdufgrisb20dhe
invention are fornmulated in liquid solutions, preferably in 10

physi ol ogi calWowsssspat i bl e buffers such as Hank's sol uti egreKRssger ' s
solution. In addition, the conpounds may be fornulated in solid form and
redi ssol ved or suspended immediately prior to use. Lyophilized forns are
al so included. Systematic adm nistration also can be by 15 transnucosal or
transdermal nmeans, or the conpounds can be adm nistered orally. For
transnmucosal ar dmvansdef nedtivedimhatsdireati 6hat pienetffadt Sveapjer opeaatiea t o t he
barrier to be perneated are used in the formulation. Such penetrants are
general |y knolgsiinedt hheraneutardrésminmie fofor maxmiphdar hidmpo2@tsant s and
fusidic acid derivatives for transnucosal adm nistration. In addition,

det er gent s mBPh&EEEH o6 2daRiFr ¥t EPHRAIRT e r arSifiGed gL ted
dmnistrati h f | . l e, or
SUppos or 1 ed0simg, Tgval SRHAPEE AN PR iR SHRHES O OPREF LR ed i nt o
70 11 Aygust 004.V0,01955933, BCTI USIA04540, . sonyanth onl. oLa

adm ni stratien Torns su capsul es, and toni Cs.
duration of treatment, the etioclogy and severity of the

diseasé, 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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"Formul ations suitable for topical adm nistration”™ neans fornulations that
are in a formsuitable to be 5 adm nistered topically to allpaugush004he

formul ation nmgyy fIRgezPresented as a topical ointment, salVvegr ReMASHS.
sprays and inhalants, gels (water or alcohol based), creans, as Is

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 ingediest Sidy BSsENHOYRY Wihd RidhekaRePar dtRhacer a
wat er-m sci bl e oi ntment base. Alternatively, the active ingredients may be

fornmul at ed i n aseseadeyidde .anFot | otiterl pavésts Cridamhhase . ndudsFukat tons
suitable for topical admnistration in the eye include eye drops wherein
the active iigvediend-tiegmditsgatnatortstubpearaded ofnlatsd tddsles pearrier,
especi al |y an aqueous solvent for the active ingredient. Fornulations
suitabl e for t5yical 2erordanaesyitEh itde Phvsintawicel rearinhmenssenfes
conprising the active ingredient in a flavored basis, usually sucrose and

acaci a of tradi@CanPhrt | PRE npr 157 A0°% HE EROPFVBAY 1R rdenfoF n an

inert basis syoh.as gelatin and, ol yserin . or syergsg and, acaci a. and
nout hwashes corrslr s g Thé akti Ve % | ngrecﬁ' et OnPARSE T EbIET ] quird
carrier. 71 11yAUOHSL $0Q4o YOI/ RA933yPCHUS1A08a40nderstood,
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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"Solid dosage form' means the dosage formof the conpound of the invention
is solid form for exanple capsules, tablets, pills, powdétsugustagees or
granul es. In such solid dosage forns, the conpound of the inventionis 5
adm xed with at | east one inert customary excipient (or carrier) such as
sodi um ci tr agg ofdsefdi Cal ci um phosphate or (a) fillers or ﬁ%ﬁéﬁﬂ , as for
exanpl e, starches | act ose, sucrose, glucose, mannitol and silicic acid,

(b) binders, as for exanpl e, carboxynethyl cel | ul ose, alignates, gelatln

to polyvinylpyrrolidone, sucrose and acacia, (c) hunectants, as for
exanpl e, glycerol, (d) disintegrating agents, as for exanple, agar-agar,

cal cl um car bapaLe. (19RhAl £ Alay! BBhOLA ordlBLaDri A 0o RSl Shaidalchabp ComPl ex

silicates and sodi um " car onate ution retarders, as for exanpl e
paraffin, 15¢4f)shsqepiiQiaeser 8iAt oy, eASnb0s JaEPESy quat ernary
ammoni um conmpounds, (g) wetting agents, as for exanple, cetyl alcohol and
gl ycerol nondsjedriane, iffediadeby henics, tasuséor Beteapbeandmal i n and
bentonite, (i) lubricants, as for exanple, talc, calcium stearate,
magnesi um st dayertdons gbluk iz@spang esuspeanaogs yeat de podbamed fxow sul f at e,
(j) opacifyinrg ,agents, (k) buffering agents , and agents which rel ease
the ..3nmax E%ﬂﬁo‘&@e@rﬁi%ﬁra erenyiRe fabhets &fr thenkpeg (Previenely
intestinal tract in _a delayed manner. Actual dosage |levels of active

i ngredi ent | A®¥He288 - conposi tions of the invention may be varied so as to

obtain Compounds within the scope of the present invention

exhibit marked pharmacological 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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72 11 August 2004 WO 01/58933 PCT/ US01/ 04540 an anount of active
ingredient that is effective to obtain a desired therapeﬁhi uesisyase for
a particular éﬁﬂﬁ%@??ion and nmet hod of adm nistration for 9419t . The
sel ected dosage |evel therefore depends upon the desired therapeutic 5
effect, on the route of admnistration, on the desired duration of
treatnent, the etiology and severity of the disease, the patient's
condition and age, the potency of each conmponent and other factors. The
met hod conprié@%cgﬁﬁWhistering to the animal an 10 anount of a conpound of
any one of formulag I-tp 1YV w%i h is effective for this purpose. In

general , an effective anglhti°%f°h oRFSdRE B RRACELFeN MIVASPEPEHAS V is a

dose bet ween . A ferred dose is from
about 1 to abo‘ﬁétm%%egrg%ﬁg{}%‘ aﬁg(g?%v%ﬁ%égngggéga.%g{e%ﬁcg?mﬂ%.s&gﬁl:y dose for

an adul't humandy8.aih 88 ahUHen®0giPed il wnikn E@_esgf% d%gsmotf.hécti ve
snou

ingredient in a conposition my be varied, though it constitute a

proporti on sucrouphabndaistirgablfeagirsrye sbabbehe xhbastathg Pasaggsunit 20
conpositions may contain such amounts of such submultiples t her eof as
may be used t @ -makshupntiatidaickd ekwse. selbvtedisinom Newerial unit. dosage
formse may be adm nistered at about the sane tine. A dosage may be
admi ni st er ed gydroxysuccinimide and N-acyl-hydroxyphthalimide in

dimethylsulfoxide to 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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frequently as necessary in order to obtain the desired 25 therapeutic
effect. Sone patients may respond rapidly to a 73 11 August! 2amst 2063
01158933 PCT/ US01104540 hi gher or |ower dose and may find nuch weaker

mai nt enance w@gRpsadequate. For other patients, it nmay herpgaRsaary 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 prescribe not nore than one or two doses per day. It will be
under st ood, however, that the gpecific dose level for any particular
patient will depend upon a varilety of fdctogrs—pncliuding the 10 condition of
the patient, the body meigh{}iéﬁq , djiet, time, duration
and route of adm nistration,”%ates-Hz arfdl excretion,
conbination with other drugs and the s the particul ar di sease
being treated. The fornul ati ons can be prepared in"unit dosage formby 15
any of the methods well known in the artaof pharmacy. Such - nethods include
the step of bringing into association the active ingredient with the
carrier that-consrftif e one or nore accessory ingredients. In general the
formul ations are prepared by uniformy and intimately bringing into 20
associ ation the agti#gean ngrtedeenfremtth tioi 86fd carriers or finely divided

solid carriers or both, and then, if
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




necessary, shaping the product. The formul ati ons may be pridsgust?004
unit - dose or ose containers, for exanple sealed a d vials
25 with el astsfrv%élyégggt oppers, and nay be stored in a freerzrg&;ﬁ 4% ugust
2004 WO 01158933 PCTI US01/ 04540 dried (lyophilized) condition reqw ring
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 fromsS sterile powders, granules and
tablets of the kind previously described. Conpounds within the scope of
the present inyg (glt gn exhibit marked pharmacol ogi cal activities according
to tests descri cf'ln the literature and below, which tests results to
are believed to corfehate 4& anategaﬁ@émxc@aggﬁsd&éﬂlaﬂ dnflorBUmans and ot her
mammal s. 75 WD 01/58933 PC fr' a 1304540 aim 1. A nethod for
preparing a nonoacy'aiechwirsgepepti de acylated at the NI or N2 position
thereof, conprising: acylating a parent glycopeptide, which is selected
from t he 55 group CRisistRQ1:081RERABAGA orAB2G6 oAS 284641 ANtk PA- 42867-

):J'k(oHa)m R®

T Ia‘

—

m is an integer from 0 to 15;

nis 0, 1 or 2, provided that m + n does not equal 0;
16 - 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
15. 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

20 monoacylated glycopeptide.
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-.A with an activated ester selected from N acyl hydroxysuccinim de and
N-acyl - - hydr oxypht hal i mide in dinmethyl sul foxide to yield thdugushde@dy| at ed
gl ycopeptide. 10 2. The nethod of Claim 1, wherein said nonoacyl at ed
gl ycopepti de weomdgosormula | HR OH HO HO \1 | wherein: pcaisdyy@ae@d Y are
| ndependent|y hydrogen or chloro; R is C2-Cl3 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; 5 nis 0, 1 or-2, provided that m+ n does not
equal 0; and Ra is H halo, Cl1-C8 alkyl, Cl1-C8 al koxy, -NH2, -NH (Cl1-C3
al kyl) or -N ((Cl-53)hal k¥#Dod 0£1818im EhewnBEEnd 2fi aChahsads1a0B8rein said
nonoacyl ated gl ycopeptide is of fornula II°

glycopeptide is of formula IIIX

-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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NHR OH HO NHR2 77 11 August 2004 WD 01158933 PCTI US011 04540 11 wherein:
X and Y are independently hydrogen or chloro; R is hydrbglvguss20@4 i s

C2-C13 al kanwplog/sgss a group of formula. la'" 0 la" mis aprigsfiRaas fromO
to 15; nis 0, 1 or 2, provided that m+ n does not equal 0; 10 and 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, comnprising: reacting a parent

gl ycopeptide, sel ert ad fif amidie cgrOUR1EPNSIGLENGIMoxyAB2HA6A, A82846B,
A82846C and PA-42867-A, with an activated ester selected from

N ar yl - hydr ox y-&H¢Ci—10h ne berlandrN-d € Y- Chyedike y pht hal i m de i n aqueous

nmet hanol to yield the 20 nonoacyl ated gl ycopepti de.

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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78 11 August 2004 WO 01/58933  PCT/ USOI / 04540 5. The nethod of O aim 4,
wherei n said nonoacyl ated gl ycopeptide is of fornula I1I1 I1I1IA®L}§{1Q(§@ n: X
and Y are indgpenAsni !y hydrogen or chloro; R3 is C2-ClL3 | . or a
group of fornmula la" lag 10 mis an integer fromO to 15;P%kh§@?%5,4b1 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 nmethod of Claimb5, wherein said
aqueous net hanol 5_c i ses.abour 40% to,about 60%water. 7. The method of
Clai m 6 wherein safldgggéjegluz)rrrgt’h Ir-l%‘?léeéi gﬁ%gtmé" P HORF AW EWPL Bt hanol
and water. 10 8,3 The nmethod of Clainms | or 4, wherein the activated ester
is an N-acyl - hydroxysuccinim de of fornula la R

R®* is H, halo, Ci1-Cas alkyl, C;-Cg alkoxy, -NH3,-

-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



PO la wherein: 15 Ris C2-Cl13 al kanoyl, or a group of forindigust2004a 1a' m
IS an integer to 15; 80 WO 01/ 58933 11 August 2004 1/ 04540
nis 0, 1 or ‘gwog}rg%og\g/)?f ded that m+ n does not equal O; and 'R& %g{lﬁghal o,
Cl-Ce al kyl, Cl1-C8 alkoxy, - -NH (d-C3 alkyl) or -N( (C1-C3 )alkyl) 2 . 5
9. An N—rmnoacyl ated gl ycopeptide of formula IV OHHO HZN o TV ..and
pharmaceutical |y acceptable salts thereof; 10 wherein: X and Y are

i ndependent |y hydrogen or chlorg; Rl, R2, and R3 are independently H or a

group of forrrulala Q\
- (CH,)= R®

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

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

of formula I

OH

and pharmaceutically acceptable salts thereof;
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81 11 August 2004 WO 01/58933 PCTI USOL/ 04540 la' and two of Rl, R2 and R3
are hydrogen; mis an integer fromO to 15; 5 nis 2; andﬂ%&u@ttbof'a' 0,
CX~C8 al kyl, @agdeRsal koxy, -NH2, -NH(Cl--C3 alkyl) or -N((CL- al kyl)2. 10
10. The nonoacyl ated gl ycopeptide of daim?9, which is of F%?ﬁﬂﬁ%¥”9 " and
pharmaceutically acceptable salts thereof; 82 11 August 2004 WO 01158933
PCT/ US01104540 wherein: X and Y are independently hydrogen or chloro; Rl
is C2-C1l3 al kanoyl, or a group of formula 3:a O51la, R2is H mis an

integer fromQufQc.13. nis 2; and

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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10 Rais H halo, C-C8 alkyl, Ca--Cs al koxy, -NH2, -NH(CHi-Algjusat 2G04 or
-N((C1-C3)al k . The nonoacyl ated gl ycopeptide of O aim 10, wherein

X and Y are cﬁ%‘f‘gfg]j%nd Rl is 4-(4'-chlorophenyl)benzoyl . ]?Léf"isf.m”ﬂ?e
monoacyl ated gl ycopeptide of Aaim9, which is of fornula Il 83 11 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-Cl13 al kanoyl, @r a group of formula la, la" 10 mis
an integer fromO to 15, n s X 84 Ik August 2004 WO 01/ 58933

PCTI US01/ 04540 Ra is H, halo, <€l- %kyl ,i O -Cg al koxy, -NH2 ,

z
NHR OH

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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--NH(C1-C3 al kyl) or-N( (Cl1-C3)al kyl) 2 13. The nonoacyl at ed gl ycopepti deof
Claim9, whichis 5 of formula Il C* j HO NN xxx and phar%ﬁ%ﬁsl’[gg@fy
acceptabl e salts thereof; wherein: to x and Y are independently hydrogen
or chloro; Rbugsi2-Cl3 al kanoyl, or a group of fornul a sgrajsoi@dse’ 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 ycopept.ide of any of Clains 9 to 13, wherein R, R2, or R3
i s 4-phenyl benzoyl, 4_(4T_ chl orophenyl)benzoyl. 15. A pharnaceuti cal
conposi tion, whi cle®ciy.i 88%oa Ciphardamseut coal,l y1iaseeptahl e anount of an

N- nonoacyl ated gl ycopeptide as clainmed in any one of Clains 9 to 14

t oget her w t+NEACphGu makell i@aN ({Cachiépliaplle.carrier. 16. An N-nopnoacyl at ed
gl ycopeptide as clained in any one

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’

0 '
QK(CHz)m R®

Ia’
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of claims 9 to 14, or a pharmaceutically acceptable salt thereof, for use
in the treatment of the human or ani nal body. 17. Use of a nnnoacylated

gl ycopeptide of any one as clainmed in clains 9 to 14, or d1August2004
pharmaceutical ly acceptable salt thereof, for the manufacture of a

nmedi cament for the treatnent of an infection caused by staphylococci. 18.
The use of Claim1l7, wherein the staphylococci is a coagul ase-negative
strain. 19. A non- thera euklc ne hod of cggtrolllng the gromh of a

M cr oor gani sm sus&epti b SgFﬁe LAt i9viter OB al activity of an _
N-nonoacyl at ed glymépe©x|de antibiotic as claimed in any one of clainms 9
to 14, conprigiyng providing to the Iocus where said mcroorganismis
present a gromﬂh controlling effective anobunt of said glycopeptide
antibiotic. 86 11RAugast,20@4020.c,The amihod mfce! Aiwoxdy), Wig| eLfusald,

locus is in v or i It 1...The nethod of claim19 or 20, wher ei n
sai d | ocus % %gl)fﬁégﬂ(ghf%gcefk%wza surface of a plant. 87

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

15. & pharmaceutlcal 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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