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by reference in its entirety. BACKGROUND OF THE | NVENTI ON Fi & Regspbpif0o4

I nvention Thw® dueszation is directed to novel phosphonate dggdughyRg of 10
gl ycopepti de antibiotics and rel ated conpounds. This invention is also
directed to pharmaceutical conpositions containing such gl ycopeptide
phosphonat e derivatives, nmethods of using such glycopeptide phosphonate -
derivatives as antibacterial agents, and processes and internedi ates
useful for preparing such glycopeptide phosphonate derivatives. 15
Background d ycopepti des (e.g. dal baheptides) are a well-known cl ass of

antibiotics produced by _vario ) croorgani sns_(see d ycopepti de
Antibiotics, edited by &L'?ﬁ%’ﬁ @#,P%glfﬁo% DE TS, vor k (1994)) .
These conplex multi-ring peptide conpounds are very effective

ant j-bacteri al agents against a nﬁ;ﬂgﬂy%gl?mﬁositive bacteri a.
the g

Al t hough potent antibacterial agents, ycopeptides antibiotics are
not used in the treatFasappbitativaciams piiority setpibsl $isteoProrisiam] Applizatiorc| asses

ot used I th el y skl SiatosPowisianl Apator| asses
i noonyci ns. S HaveSRAIAC BRI RER yhbie P R B v er

bacterial resi stianefréme imityentitety.ne commonl y- 25 used anti biotics has
devel oped (see J. E. Geraci et al., Mayo Clin. Proc. 1983, 58, 88-91; and
M Fol des, J: Antimcrob. Chenother. 1983,11, 21-26). Since . glycopeptide

antibiotics are often effect pueIRGROTND OICPAETRSIEIAIGNSL r ai ns of
bacteria, glycopeptides such as vanconycin have becone the drugs of |ast

‘resort for tre s caused by these organi sns. Recently,

however, resistance Sﬁﬁg (}%'!: ' L.OUS

m croor gani sms, such as @X%@%r%ym n- %ggﬁ%‘%gﬁﬁogﬁﬁ%%@eﬁ%‘%ﬂ%%%

PCT/ US01/ 13998 rgyéapeptive aptibieticcmd a¢lated/Eimipounda ditiginventionds alas dingtqioncer ns -
about the abilit o effectively..treat. bacter) infegtions, in the future
(see Hospital | n'%{’é’cf’ri%%e ‘fogfpoglﬁf“ésc‘io?@ﬂ%n%’%g FWE%‘S!‘?TP}E‘FB@MPM ection
Control Hospi taIddﬁvhﬁlmjmbtﬁgd&ofhgﬁﬁsucthchoﬁ?ﬁdaﬁﬂdspﬁbnafé delRBfiegls et al .,

Clinical Mcrobiol. g%/ li?v., 1990, 3, 280-291; 5 G M__Eliopoul os, European
3 Qinical M oripafieral ity o op§sses aad ntermgdyatey yseful forprapaying speh p.

Courvalin, Antingigécpeptidtgmbbhofite MBARes1990, 34, 2201- 2296).

15 Background
Glycopeptides (e.g. dalbaheptides) are a well-known class of antibiotics
produced by various microorganisms (see Glycopeptide Antibiotics, edited by R.
Nagarajan, Marcel Dekker, Inc. New York (1994)). These complex multi-ring
peptide compounds are very effective antibacterial agents against a majority of
20  Gram-positive bacteria. Although potent antibacterial agents, the glycopeptides
antibiotics are not used in the treatment of bacterial diseases as often as other
classes of antibiotics, such as the semi-synthetic penicillins, cephaiospoxins and
lincomycins, due to concerns regarding toxicity.
In recent years, however, bacterial resistance to many of the commonly-
25 used antibiotics has developed (see J. E. Geraci et al., Mayo Clin. Proc. 1983,
58, 88-91; and M. Foldes, .J. Autimicrob. Chemother. 1983, 11, 21-26). Since
glycopeptide antibiotics are often effective against these resistant strains of
bacteria, glycopeptides such as vancomycin have become the drags of last resort
for treating infections cansed by these organisms. Recently, however, resistance

30 to vancomycin has appeared in various microorganisms, such as vancomycin-



A nunmber of derivatives of vancomycin and other glycopepti des?3PEPRRHi n
the art. Forwaxemsss, see U .S. Patent Nos. 4,639, 433; 4, 643c3&o1/1499s
4,497,802; 4,698,327, 5,591, 714; 5,840,684; and 5,843,889. O her
derivatives are disclosed in EP 0 802 199; EP 0 801075; EP 0 667 353; WO
97/ 28812; WO 97t3B&ACnta2088/(VRE) Aeadi} ﬁﬂﬁ&ﬂm coacdins dhoht eRbilitgiem

and 3. Avor . ChofEiaitly FeadeendghlfSions JBY mbS sl REHom Gl

referenced di scl PRUL®S AdRisBSChrfmitics) %ﬁ)&a@%mﬁzﬁdmpzw%@%zﬁ ﬁ995' de
derivatives having effective antibacterial activity and | roved

mammal i an saf et y/pr8f36% A Priohnsen ef alu Ciricabiiceehio &Jrgﬂs, Iﬂ?ﬂ,i‘;IEﬁﬁéﬁépt i de
derivatives -wj cg, gh%mfst S BRY. Wi WilBHBEBIIHN Blochil, 10 C

m croorgani sm inclu vanconyci n-resi s ant ‘m croorganisns, > an ich 20
have reduced ti s40f4Ek enthil Guurelingdaimicrobegperst Chémvitheyr, 1BOYRARZODF THE

| NVENTI ON The pr . t invention provides novel glyycopeptide phosphonate
derivatives having highly effective antibacterial activity and an inproved

manmali an saf ety pr of Aliembblyfeefipgivies bfrinkbomydih endidthaqpppisiaiep hesphonat e

25 derivatives o the i nvention unexpectedhy exhi bit_ reduced tissue
accunul ati on tEpr examplesfse V-3 Fatent Nos A0 A83 o 0095
Accordingly, mhl a49ﬂx@ﬁt4legesmoysgiemgk,x@@mmﬁs@@W%ﬁﬁ&&%ﬁb&ut ed
with one or nore (e.qg.,1, 3) 8ubstitUent's conprising one or rfore

(e.g., 1, 2 or d}ﬂﬁbﬁ@mﬁé’qwfidﬁﬂ EP Oridu 935; @wﬁbmrweamsmwo
-acceptable salt e u he ref a e
gl ycopepti de corrpoun'gﬁTng? Tt Ot e%gﬁjgﬁ% gtrllée (')}lfrﬁ i sﬁﬁls c{,,ﬁl@ﬁ&}l@
conpri sing one oil31t0ﬁd3p08;s’phmao Chgmoﬂm;s.1997!;r1€9,pmﬂbr12047yandlb[e«ingérycopept i de

conpound i s substytuted with 89 cenmber 2004 WD 01198328

PCT/ US01/ 13998 s ‘S‘;ﬁemé 62‘%%5@'% (gﬁe or two phosphono groups,
preferably org phosphpapite tieabpve SRirémRB@lisMosurfiea bicRRenly &8st fiFpounds  of
this invention may also be, substituted wth other substltuents not

conprising a phog‘b‘f%ﬁlé'm'éﬂf’d%?%%@%&%“&?@@&%@“@ﬁéﬁgﬁb@ﬁ@uent
conpri ses one Oruﬂiﬂ cga%‘[gp&gm mﬁgﬁg{ gh@&&éﬁmsté 5%5,%%%@% grred

enbodi ment, this i'nvention prov gl'y opept| e compoun uted at
the C -term nus dfrivativesydiich dre gffentive against a wide spectrum of pathogenic
microorganism, including vancomycin-resistant microorganisms, and which

20 have reduced tissue accumulation and/or nephrotoxicity.

SUMMARY OF THE INVENTION
The present invention provides novel glycopeptide phosphonate
derivatives having highly effective antibacterial activity and an improved
mammalian safety profile. More specifically, the glycopeptide phosphonate
25  derivatives of the invention unexpectedly exhibit reduced tissue accumulation
and/or nephrotoxicity when administered to a mammal.
Accordingly, this invention prévides glycopeptide compounds substituted
with one or more (e.g., 1, 2 or 3) substituents comprising one or more (e.g., 1, 2
or 3) phosphono (-P03_H,) groups; or a pharmaceutically acceptable salt, |
30 stercoisomer, or prodmyg thereof. Preferably, the glycopeptide compound is
substituted with one or two substituents comprising one or two phosphono
groups. More preferably, the glycopeptide compound is substituted with one

2



conprising .one or two phosphono (-PO3H,) groups; or a phar rra%%gtecegigFrZyOM

accept abl e sWPP19&R eoi soner, or prodrug thereof Prefer ablBCT/us0e13998
phosphono- cont ai ni ng substituent is attached to the car bonyl group at the
C-termnus 10 t %ﬁ%h an anm de bond, an ester bond, or a thioester bond,

nore preferably,™ BiGRBISIE Ang 8T Btnrhosphore groygs. prefergbly one phosphono
ol A gvilhay - Al R By coﬁﬂiﬁﬁéb&ﬁﬁou%@%st | ?18%91&811%{3;9?%0 B ter mi nus

Particularly pref erre hosghono cont al ni ng n

i ncl ude phosphoBbatifwgd er bstenigaod noppriing aphasphcmmcgré‘up provided

hydr oxy- 2- phosp her r ef d enbodi nent, this

i nvention provi gﬁ]‘ﬁ E&I\{ycopegttl éﬁdaﬂ rrpoune L %r&pﬁ ﬁ%’?}o &%he R term nus
(on the resorxinol ngQrdlmgtyhlrmneW&te&ammmmmmv&ﬂu@m ofided VO

hosphono PC3H ut call acceptabl e salt,
gt ergm som(er Qc?’?ﬁ?%gc gﬂﬁﬁﬁéﬁﬁﬁ@ % ¥ Wont ai ni ng
substituent is abmpﬁﬁﬁgoﬂ@ruﬁepﬁogpﬁéﬂa(@eﬂgg@ups B bditynol 11 ng)

t hrough t he mtrogen tomo an am norret group a ac ed to "the R

-term nus- Pref ﬂ?e W%P @fﬁ@fg @fglgblytﬂ@rphoaphnmlses one
phosphono group.eg %%s%hle}itﬁ E)%E’E‘ﬂﬁ&i}ﬁ)?gl%uﬁ ?ﬁ? substltuents

at the R -term nus |ncI ude N ( p osp ononet “’iz hydr oxy- 2-

phosphonoet hift ) #rpeabrestamide bovdcan éstex pomd, loya tliibe%&r bond more preferably,
(phosphononet hyl,ﬁrﬁ,)%‘ p orret h onethyl; and N
(3 phosphonopr op m norre‘%/%%d' %ﬁ%ﬁ&’l& SEMEdi nent, this

“i'nvention provi dmpmw gheypimpﬁahb@&mpoMﬂﬁlﬁpﬁféﬁdﬂ%h@ﬂ,h@ho%}ﬁa&nger m nus

and at the R ter u,bstltuqent corrprl SI ng one or two phosphono
(- POBH2) groups’ ntéﬁt ﬁ »t3- st ereoi soner, or

prodrug ther eof ﬁh&m@@ﬁ@ymgmmm &gﬂ&,ﬁbﬂgﬂ%ﬁg{lbstltuents each

conpri ses one. phosphono &leoup A preeferred conpoun he invention is a

gl ycopept i delof f or AR apo reemeé)e@bm;@pntz@mamtmpm a gREOPeIEdd / 13998
ST o A L 0 e RS B DO, 2,
al kynyl , cycl oak#bgtitnent comprising one or two phosphono (—PO3H,) groups; or a
pharmaceutically acceptable salt, stereomomer, or prodrug thereof. Preferably,
the phosphono-containing substituent is attached to the R-terminus (i.e., the
20  resorcinol ring) through the nitrogen atom of an aminomethyl group attached to -
the R—teﬁ:ninus. Preferably, the phosphono-containing substituent comprises one
phosphono group. Particularly preferred phosphono-containing substituents at
the R-terminus include N—(phosphonomcthyl)aminomethyl; N-(2-hydroxy-2-
phosphonoethyl)aminomethyl; N-carboxymethyl-N-
25 (phosphonomethyl)aminomethyl; N,N-bis(phosphonomethyl)aminomethyl; and
N-(3-phosphonopropyl)aminomethyl. |

In still another preferred embodiment, this invention provides a
. : glycopeptide compound substituted at the C-terminus and at the R-terminus with
a substituent comprising one or two phosphono (-PO,H,) groups; or a
30  pharmaceutically acceptable salt, stereoisomer, or prodrug thereof, Preferably,
the phosphono-containing substituents each comprises one phosphono group.
A preferred compound of the invention is a glycopeptide of formula I:



substituted cycloal kyl, cycloal kenyl, substituted cycl oal keny PO Dggspber 2004
het er oaryl , “%:‘%@’E%’Focycl ic and -Ra-Y-Rb-(2)x; or R is a SECDHSMia®sgroup
optionally substituted with -Ra-Y-Rb-(2), e, -C(OR, or -C(O-Ra-Y-Rb-(2)X;
RZ is hydrogen or a saccharide group optionally substituted with
-Ra--Y--Rb-(2)z, RR -C(OR, or -C(O-Ra-Y-Rb-(2Z2)x; R3 is -OW -NRCL,
-ORa-Y-Rb-(Z) NRc-Re-Y-Rb-(Z)-NRcRc, 10 or -@»R', or R3is a

ni trogen-1inked, oxygen-linked, or sk Rtur -1 i nded subst | tuent that

conpri ses one or nore phosphonocdgroups;

consi sting of hydrogen, 3 subsg v il , al kenyl, substituted
al kenyl , al kynyl, 11& i : 13 19 -C(OWand a
sacchari de gr oup 5% } i Rb*-(2), g1t -C(OR or

R4 @d L. , toetherowlth the ~atoms to
f M a X ’

-0(0)-Ra-Y_Rk -(2), or

with 4 20 Decenber A 8993 ,L;omthe
group consi sting d@=H ) ( H| R NRC

“CH(RIJ-NR - Ra--yoRb--(H . R, -nd a
substituent that Bpnp phosphono gr 5 R6 is selected
fromthe group cagnsi sty ng of gr ogen, al kyl, substituted alkyl, alkenyl,
substituted al kefyl , ~aNkyr hist ut ed aIkynyI, - Ra- Y- Rb- ( 2) X, -C(OW
andasaccharide gr tlonIIy substltuted with -Ra-Y--Rb-(2), R,

-C(OR, or -C(ORa YORér R5 and R6 can be'joined, together with

the atons to h th e attached, forma heterocycllc ring optionally
substituted 10 with - a- Y- --(Z)x R7 is selected fromthe group
consi sting of hydrogenBsaIkyI, substituted alkyl, alkenyl, substituted
al kenyl , al kynyl, substituted al kynyl,-Ra-Y-"Rb-(2Z) x, and - C(ORd; it is
sel ected fromthe group consisting of hydrogen, alkyl, substituted 15
al kyl, al kenyl, substituted al kenyl, al kynyl, substituted al kynyl,

cycl oal kyl , wherein:

R! is selected from the group consisting of hydrogen, alkyl, substituted
alkyl, alkenyl, substituted alkenyl, alkynyl, stbstituted alkynyl, cycloalkyl,
- substituted cycloa]kyl, cycloalkenyl, substituted cycloalkenyl, aryl, heteroaryl,
5 beterocyclic and -R*-Y-R®-(Z),; or R' is a saccharide group optionaily
~ substituted with ~R*-Y-R'-(Z),, R, -C(O)R’, or -C(0)-R*-Y-R*~(Z) ;
R? is hydrogen or a saccharide group optionally substituted with
-R*-Y-R"-(2),, R, -C(O)R, or -C(0)-R*-Y-R"~(Z),;
R’ is ~OR’, -NRR’, -O-R*-Y-Rt~(Z)_, NR*-R*-Y-R'-(Z)_, -NRR",
10 or
-O-R" or R? is a nitrogen-linked, oxygen-linked, or sulfur-linked substituent that
comp_rises one or more phosphono groups; '
R*is selected from the group consisting of hydrogen, alkyl, substituted
alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, -R*-Y-R*-(Z),,
15 -C(O)R’and a saccharide group optionally substituted with ~R*-Y-R®-(Z)_, R',
-C(O)R’, or -C(0)-R*-Y-R"-(Z),, or R* and R can be joined, together with the
atoms to which they are attached, form 2 heterocyclic ring optionaltly substituted
with ~NR*-R*-Y-R¥-(Z),; |



substituted cycloal kyl, cycl oal kenyl, substituted cycl oal keny%OD%‘W‘Perzom
het eroaryl smlotmssmr ocyclic; RO is selected fromthe group Eﬂ%‘? ﬁrﬁg@g of
hydr ogen, al kyl, substituted alkyl, alkenyl, substituted al keny al kynyl ,
substituted al kynyl, cycloal kyl, 20 substituted cycl oal kyl, cycloalkenyl
substituted cycl oal kmyd seleafeylIﬁoﬂ%g@rmmlﬁg@fhﬁe$@m5| c; RIO is

selected fromth u Si hydr ogen, al k substltuted al kyl ,
al kenyl, subst i t&%}g@%a Cﬁﬂ‘ﬁ&ﬁ% ﬁi‘l&n@p EPRIRKy |
substi tut ed cyclmmv}mmumkw m&é‘ﬁ%&ﬁt&éﬂtﬁﬁt rggé lnor@ Y1

ne

heteroaryl 25 and heterocyclic; or R8 and R10 are joi orm
-Ar' -0 Ar2-, \/\hé%h@SP}&RHOEﬁBPS Are are |ndependently aryl ene or heteroaryl ene;

0 S cot ol 11 om e RIS oAk Sl U BRR R b, s £ o o
cycl oal kyl , sutagmtameau,mnmmenymmlsmmmawmqukb (Z) '
.cycl oal kenyl ar roa 0 _and het clic, or Rio_angd

j oi ned, toget her_ﬁ& ?Iﬂeﬁnﬁé" S&'ﬁ%ﬁ% AP ?H%P%é’ stifpigwith 5 Rf\)hYcPr “t(%yRar e
attached, to for-a'((a)Rﬁe,t-emﬁm])yRMjp_Rmm IRR? ah SRS G e Gifled E@&Hepﬁqtﬂﬁféulo
consi sting of hydn%% substl ‘uted al kyl , al kenyl”, substituted
al kenyl , al kynyiatomstp gthigh th Wﬁ?&%ﬂ @}ltmqimwchcynagpmam&sum VO

01/ 98328 PCT{/SQifL.3QQ8 ps.LPSk! R ed cycloal kyl, cycloal kenyl, substituted
cycl oal kenyl , aryl, het eroaryl, “heterocyclic, -C(OR,, - NA) Rd,

| ‘C(O)NRZB c, C(O)OR’ R’ iselaeteiforcthe groRg cvhsiging B Kydrager, alfizl@ubaauféaﬁb g 2),
or R' an R2ar en atomt t hey
are attached, to %thﬂ%g@tg%géﬁegwﬁlﬁﬂwﬁl%bme&% g}eﬁ'ﬁw} t he

group consi sti ngnd)FC((ym"ogen or -0?14 R14 is selected from hydrogen,

-C(OR and a sacchagkde %ﬁt@&%o ndeFendentIy selected fromthe

group consi sting of 1)) EETOEIHP%WS&P&Q Bydeogeny fubpfituted

substituted B kanyl anken L%Mﬁﬁieﬁ@&emda]kﬁﬂ@%ﬁﬁéﬂtﬁt&ﬂalﬁ}ﬁr Q% E!F% 10 each Rb

of "a Ctova ]h

i s i ndependently sel ect ed fromthe oup consi sting bond,
al kyl ene, subst StkftiBdedgyRlppikyb cyelp Léﬂﬁﬁu@ﬁwvb@ﬁ@m& aaylkbeigrbapk,

al kynyl ene and %H@ﬁétél{)bl}cﬁg al kynyl ene, provided Rb is not a coval ent bond
vvhen Z is hydrogen;
R’ is selected from the group consisting of hydrogen, alkyl, substituted

alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, eycloalkyl,
20  substituted cycloalkyl, cycloalkenyl, substituted cycloatkenyl, aryl, heteroaryl
and heterocyclic;

R" is selected from the group consisting of hydrogen, alkyl, substituted
alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl,
substituted cycloalkyl, cycloalkenyl, substituted cycloalkenyl, aryl, heteroaryl

25 and heterooyclic; or R® and R'® are joined to form - Ar'-~O-Ar*~, where Ar' and
Ar* are independently arylene or heteroarylene; ‘

R" js selected from the group consisting of hydrogen, alkyl, substituted
alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl,
substituted cycloalkyl, cycloalkenyl, substituted cycloalkenyl, aryl, heteroaryl

30  and heterocyclic, or R' and R" are joined, together with the carbon and nitrogen
atoms to which they are. attached, to form a heterocyclic ring;

R" is selected from the group consisting of hydrogeﬁ, alkyl, substituted
alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl,

5



each r is independently selected fromthe group consisting of 2APSFBYER 15
al kyl , subst WMOaum@ss2al kyl , al kenyl, substituted al kenyl, al kegpbsorr13908
substituted al kynyl, cycloalkyl, substituted cycloalkyl, cycloal kenyl,
substituted cycl oal kenyl aryl, heteroaryl, heterocyclic and - C(O)W each

Rd is i ndependeﬁuﬁsslmwl cycloalityl cthaﬂhmybrsohspuﬂ@fmbh]kmmiryhh&yﬂo

substituted al k en ub bst i tut ed
al kenyl, 20 cyc aﬁo%ﬁii‘ y%q)os)ﬁl’ 3?@3:5&/ I@Qﬁﬁ&ﬂ’ ‘?@é Ng&stltut ed
cycl oal kenyl | aILRF—Y—RfEL(EX(,CmdyC(@Hﬂahﬂ-RP—C(Z)’Cd)rlIC"mﬁR“zﬁmﬁo a&, GhRfef® group;

each Rf |S|nde enlg tituted alkyl, al kenyl, subStituted .
al kenyl , al kynyl PRt ﬂéféﬂéﬂ rfheYc,%#t&?ﬁh fo form B deferasyelit tings | oal ky! |

25 cycloal kergyl , Subﬁtf'llgég&%d(ﬁ/ﬁ%| w?ﬁ’%&%&? _yd) 10r

het er ocycl i c; RX is_an N-1inked am no sacc or “an i ‘hked
heterocycle; X, X2 Bn @S@@G&d&qnnh}gkea@enﬂ@%]ehéas@dhmda@rmarogen or

chloro; each Y is i t he grou nsi,st.i ng of

oxygen, sulfur, -S- Sﬁﬁg\&qﬁ@éﬂ&{@ﬁb%&é@g‘j rq{w%o P éa]%’l IlegC;’E(C))

30 -NRcSQz , _ CastitRted alicylene) 41k lesa&weshmtedmman ,-ﬂ(qa)y(

-P(O (ORC) NR -, - OP( 0) -@)-C?g{o)(m NR- , 00(0)8 NRCC(O)O

_NRCC{O NR -, - SPpipfgdaleyaylehe; v -~ and -~ NR SC2NW 6 20 Decenber 2004 WO

01198328 PCTHOUS01/ 13&93Rémhds§en@enu9@%ae@ﬁaﬁltue %@t Iﬁﬂn% %enl
er C, N 1S or

aryl, cycloal kyl, cl oal ken het er oaryl and
2; and xis 1 oP® IEL&%Y é‘ﬂ’a@@ﬁ%&l@l}b’lm Ilﬁnesterem soner,

~or prodrug ther g@{nylerdraf Lnﬁfsﬂ el]fﬁ:lér'i A &h RS s | tuent
conpri sing one or rore pﬁ osphono gro psgrbiD re erregt coalsgﬁﬁﬁ’ %Fﬂ
invention is a édnsegtnpf formula | wherein: is selected fromthe
group consisting of (5] t ut d 10 al k enyl
substituted al kenyl, &‘éﬁ({ %ﬁdepgﬂ%éhyf%‘f’gﬁi %?Wm%%ﬁﬁé‘? 9&3’ tituted
cycl oal kyl , @ch]kglhﬂnfyhted&l]@&taﬂ]teﬂ?ﬁdu&ﬁﬁkﬁaﬂm bllcyylydubstiteie bR
heterocycllc and Iiﬁcy{_sﬁg % gi( ? IS, a saccharjde_grou optlony]]ly
yel Sti ¢yc oa]kyl, cycloalkenyl, substituied cycloalkenyl, aryl,
heteroaryl, heterocyclic and ~C(O)R%;
each R is independently sclected from the group consisting of alkyl,
substituted alkyl, alkenyl, substituied alkenyl, alkynyl, substituted alkynyl,

20 cycloalkyl, substituted cycloalkyl, cycloalkenyl, substituted cycloalkenyl, aryl,
heteroaryl and heterocyclic;

R’ is a saccharide group;
each R' is independently alkyl, substituted alkyl, alkeny, substituted
alkenyl, alkynyl, substituted alkynyl, cycloalkyl, substituted cycloalkyl,
25 cycloalkenyl, substituted cycloalkenyl, aryl, heteroaryl, or heterocyclic;
R* is an N-linked amino saccharide or an N-linked heterocycle;
X', X* and X are independently selected from hydrogen or chloro;
cach Y is independently selected from the group consisting of oxygen,
sulfur, ~5-8-, ~-NR"-, -§(0)~, ~SO,~, -NR"C(0)-, -080,~, ~OC(0)-,
30 -NR°SO,-, ~C(O)NR°— ~C(0)0-, -SO,NR*-, -80,0-, ~P(O)(OR")O-,
~P(O)(OR)NR"-, -OP(O)OR)O-,-OP(O)}ORINR -, ~OC(0)0O-,
~NR*C(0)O-, ~NR°C(O)NR"-, ~OC(O)NR’~, -C(=0)-, and ~NR°SO,NR*-;



substituted with -Ra-Y-Rb-(2), R -C(OWor -C(O) -Ra-Y-Rb- (Z}9Deqmnbpr2004
hydrogen or éagghari de group optional ly substltut ed with Y-Rb-(2),,
R 15 -C(OR, or -(O-Ra-Y-Rb-(2),,; RBis.-OR, -NRW d"%é"@“ﬂe&??é (2) X,
- NR-Ra-Y-Rb-(2)x, NR Re, or -OR -or RBis a nltrogen | i nked, oxygen-

| i nked, or sulfur 'irbléaijZ?sLlH&éﬁbﬁdéﬁﬂ%él&%dﬁ&Hﬁfd:é%}ﬁg Jlo e phosphono

groups; R4 is selected fromt roup consi sting gen al kyl,
substituted al mloﬂ&b%dsﬁteroasﬂtﬁeﬂﬂlmmemcwt kenyl, al kynyl substi t ut ed

al kynyl, -Ra-Y-Rb- (Z)é 20; %&)) R4 and a saccharide gr oup optionally
substituted with - Bl (529 C0OW or -0(O-Ra-Y-Ro-(2),: R5 is
sel ected fromthe gro:uglorm;m stl ng of hydrogen hal o, -CH(Rc-NR Rc,
-CH(Rc) NRcRe, -CH( Rro)r Rﬁ %&'ﬁ NRc C@J --R', and a subst i t uent
that conprise$ one o’ ABFESf @%ﬁ) t, figropisoraer) rrediug tererti 25 t he
group consisting of ®Y&EMQﬂ1eaﬁldﬁ¥beSﬂﬂ5R5h§&'Euﬁﬁutﬁleﬂ@éb Rgﬁélﬁ%ﬁﬁ’éoimore

substituted alkenyl, alkynyl, substituted al kynyyl,
-C(OR4 and a sé@@ﬂﬁ‘PF‘éi%‘oﬁP%up optionally substitut ed with

-NRc- Ra- Y-Rb- (2) , @éﬁ@goﬁgowﬁ%@tﬂ%qn% EOER &)nggl%ﬂ df f%{mr{x}u? fhe atoms to

which they are attache forma eterocyc I'c ring onal'ly %ubst it ut ed
with R7 is 30 séﬂ@@@@dRhS@ﬂlmtﬁbﬁgmdh@gmumeomishmmofdiydmgagau@n subsstileed

subet e ) iSRS S S i

consi sting of hysdbstigeed cyeldaidyl, c?dbﬂkbdyﬂtsﬁlﬁkﬁﬁlt&ydycloambﬂs&rh‘x‘ﬁ; hé“téf@%&rl tut ed
al kenyl , al kynyl subg‘%gt qd al kyn |, cl oal k substituted 7

Decermber 2004 LY %CI é”r%%ﬂﬂ@?lgm‘]é@éhwﬂlkenyl
substituted cyclsgedisREyith aR¥ y-ite qmd O %br -BRIERS

selected fromthe group consisti ngt(gI hydr(oﬁ{efn " ﬁ@ep o bgz)f‘t ut ed al kyl ,

al kenyl , subst i tyfogempiesagrharide gaprp ppumaﬁxsubmmed vaﬂakyRW-R"e@L &l kyl |

et o Lét‘ifdaﬁ%CLE@JR&yc‘?@Lﬁ LR AL ot ar S

hydr ogen, al kyl NE°UB§-tY-t é'a)x,aNm oed(Bhywk R? &wbﬁ&mgeullmﬁecﬂbkﬁeﬁl al kynyl,
substituted alk ted cl oal kyl cycloalkenyl,
substi t ut ed cyc gg%@#ur%g@qﬁubﬂ&p@&ggf%mp&? EE E%/Qk}o‘rskhonﬁr R8 and

RF10 are j oi ned gmpfsm"riaé\electé&ﬁxathegmw ﬁy&zg&i ndaReadant |y
aryl ene or heteraﬂgijyl ene, R' is selected from groug consi sting of
hydr ogen, al kyl , BQ?CPYIUF@B %leéﬂkeny allkynyl, subshtutedalkynyl, -R*-Y-R~(Z),,

20 -C(O)R"and 2 saccharide group optionally substituted with ~-R*-Y-R®-(Z) , R",
-C(O)R’, or -C(0)-R*-Y-R®-(Z),; R’ is selected from the group consisting of
hydrogen, halo, -CH(R)-NRR’, -CH(R")-NR'R",
~CH(RY)-NR*-R*~Y~-R*~(Z),,-CH(R")-R%, ~CH(R%)-NR*R*-C(=0)-R", and
a substituent that comprises one or more phosphono grotips; R® is selected from

25  the group consisting of hydrogen, alkyl, substituted alkyl, alkenyl, substituted
alkenyl, alkynyl, substituted alkynyl, ~R*-Y-R*-(Z)_, ~-C(O)R% and a
saccharide group optionally substituted with -NR°~R*-Y-R"~(Z)_, or R® and R
can be joined, together with the atoms to which they are attached, form a

- heterocyclic ring optionally substituted with ~-NR*—R*- Y-R®- (Z)x; R'is

30 selected from the group consisting of hydrogen, alkyl, substituted alkyl, alkenyl,
substituted alkenyl, allynyl, substituted alkynyl,-R*-Y-R°~(Z),, and -C(O)R%:
R¥is selected from the group consisting of hydrogen, alkyl, substituted alkyl,
alkenyl, substituted alkenyl, altkynyl, substituted alkynyl, cycloalkyl, substituted
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al kenyl, substituted al kenyl, alkynyl, substituted al kynyl, cy®Pgssripg]2004
substituted wgel/matskyl, cycl oal kenyl, substituted cycl oal kg@y)gsmﬁf;ggs

het eroaryl and heterocyclic, or Rl and R are j oi ned, together with the
carbon and nitrogen atoms to which they are attached, to forma

het erocyclic ri ngycloglkgl, lcyclmitcmgl, aﬂnsﬁﬁtddrcgdba]hmygraqd;hm ybaddng of

hydr ogen; al kyl ubst t.ed ken Subst | al kenyl , al kenyl
substituted. al k@%??cycid‘i»lg‘ e%fe%ﬁ?ab 88“51%'9%9 ciwgen, &l oal keny!

substituted cyclgﬁ};ﬂ{@@a tgqt,m@dmc %l]%h ¥ifbkhi ajgn Rd,
-C(NH R, -C(O NR(Rc, CIE(NA NRcR a%ngn - ﬁteﬁd or 1 and R12

are joi ned, toge@ﬁ?&ﬂm SEIW@erGIP ncxplagikenyd, E@Sﬂmiedmf@lh@e@ﬂg@lﬁitached
to forma hetgroﬁéf&bérﬁe{uhﬂgteTo'g%te ‘°§se§cfe ‘frotn{t‘ﬂ o@‘f&?%@dﬁ%ngons' sting of

hydrogen or -OR14; Rl14 1s se fromh rogen a sacchari de

group; each Ra |1$Vdroa§e,pﬂmtanbdtiyutecbﬂkﬁtdﬂeWLeubsuhﬂe@dkﬂmgL atigmgl, st i ng. of
a1 kynyl ene and sUbeERedelilRoiath BbsBaEH 3Pk Hafanfut mb-EiRic: ca
al kynyl ene and sU cte
from 25 the gr ouwcmmsn)atarﬁgha&o&ypﬁdaieefucy&mdrR"aédﬂui‘éﬁtegoﬁa@ﬁ)tfbﬁ#t ed
al kyl ene, al ken%}gn& @ubst i tuted al kenyl ene, al kynyl ene and substituted

al kynyl ene, pro i ¥ ‘?%t’“a?“é aﬁé%ﬂdwwe@?@m BH; each R
i s i ndependenpl yR" s&leRE r cSHsRHR: SORAk @E@t al kyl ,
substituted al kyl, alk e{ﬁglﬁ&ntﬁu sPi?t uted al kenyclfg%’ mP sﬁgm‘?’]ﬁ ut ed

al kynyl, cycl oal MYLgmmM@YB@kMJWﬂWMCWLmMM t ut ed
' | oal k |, h Rd :
Phdepondent 1y ccpelph Fhafiian, AREEASX AbAKeR] don Rl PR, T, | 5 o

al kyl, al kenyl, Imtrbectychc;beﬂ“‘ah&ﬂﬁ)drq Joaieﬁ,etugdtherSttIhsthe ctaﬂbcﬁﬂhxﬁtlﬂiwgeh
cycloalkyl substituie oal k cl.oa ubst i ed cycloalkenyl
aryl, 8 20 Decenﬁ%?sé’dg'&%bifﬁ é‘?ﬁ%‘)"@é@fg ogg 3‘ r39]I°°

het erocycl | C15Refrbm the agﬁmglg:ﬂ@ PiBgerC ALY, Ribsiithitdd USSP UMD, al kyl,
substituted al kyl, al ken , .Subst| tut ed al kenyl aI kynyl su st [ tut ed
al kynyl, cycl oafestituted aikenylcalicvasl, sypstitediellynyle gyclosiykanbstituiedibst i t ut ed

cycloal kenl 2ttt Ekﬁ%ﬁttfﬁ%cﬁ“%asﬂ%‘? 2 Aol Betg B T )
sel ected from hyde@)Bh -CINERDr (0NRBH -C(OORNICHTHIRIRS gnd el ect ed from
NR L0y - omop: KRy O BRRY ek dheoinpyeter Wik hs it gomie” - scpo.
-P(O) ( CRC) O 20 which they are attached, to form a heterocyclic ring; R" is selected from the
group consisting of hydrogen or ~OR"; R" is selected from hydrogen, ~C(O)R?
and a saccharide group; each R* is independently selected from the group
consisting of alkylene, substituted alkylene, alkenylene, substituted alkenylene,
alkynylene and substituted alkynylene; each R® is independently selected from
25 the group consisting of a covalent bond, alkylene, substituted alkylene,
alkenylene, substituted alkenylene, alkynylene and substituted alkynylene,
provided R is not a covalent bond when Z is hydrogen; each R° is independently
selected from the group consisting of hydrogen, alkyl, substituted alkyl, alkenyl,
substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl, substituted
30 cycloalkyl, cycloalkenyl, substituted cycloalkenyl, aryl, heteroaryl, heterocyclic
and —~C(O)RY; each R* is independently selected from the group consisting of
alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted afkyny},
cycloatkyl, substituted cycloztlkyl, cycloalkenyl, substituted cycloalkenyl, aryl,
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-P(O (OR')NR -, -OP(Q(OR‘)O,-OP(C»(OR)NRC- -0C(0) O -, 10 - AiRBeaoynber 2004
-NRC(O NR-, wGifsR -, -C(=0 -, and -NRcS2NR each Z is |€€§§§?@fntly

sel ected from hydrogen, aryl, cycloal kyl, cycl oal kenyl, 8nd
heterocyclic; nis 0, 1 or 2; and xis 1 or 2; or a pharnaceutlcally

accept abl e sal t he®icafe @hERIRGeyCHE; HiOSEAGh 8 ERAD; eah &Yl rBhadnfipst One of
R3 and RS is a substituent conprising one or nore p osphon gro

Preferably, R i%vh 3@&8@#&‘&“@@ Eélﬁf‘é‘ﬁb tiingndallienyls alkynyls uﬂ:ehtutmdm]kynyl
-Ra-Y-R0-(2), Reye f er apl
Cas) el F%ub&ftute@(;;@) e L a}l%a]f{%% S#P{tﬁutgé ﬁyﬁ?ﬁﬁ yl I > e

saccharide grou substltuted o th ari roge
- CH2CH2- NH- ( CH2 hotexaaryl,-oThteraeiie; RiHs ag SHijksChidino saccha.nde or an N-linked

- GrooH2- NeScP. ( CBE D, X b et oo Fon s orsidyroc o
08124%24?0] (ch)'gg;;;%m 2)4%@%%3 %ﬁ%?%

-CH2CH2 S( O - (CH P U0 QBOS@HZCIQ’LC(Q)(',C\‘M"S%-

- CH2CH2CH2 S ( --Wz KoR

- CH2CH2 7NH- CHZ 4 Ep)(ﬁg 7; Bh; 45(%’842 E@@E@ 42( 4- CF3 Ph)- Ph;
- CH2CH2- S- CHz- 4=F ‘PHOP( ~St QP (OUPR R4 ~QCPHD- Ph;

- - CH2CH2CH2- @ g%)%@mﬁ %H%(%}o&%%éh - Ph) - Ph;
- CH2CH2CH2- & CHZ%J-ETE Eﬁ% 2

- - CH2CH2- NHSOR2- €Mb-Ziis [iile; endmysammﬁonmyzfaga Nd&@?@?%c - Ph) Ph;
<= CH2CH2CH2- NHS CH2- NHS0z a - Ph - or

. CH2CHRCH2- NHsogztﬁmE’ﬁ’éﬁ?ﬁ’f‘r‘%"?’F@ ﬁﬁsoﬁrgjeﬁlaﬁ’f ¥ lrer 2 er ap%mac@g arl de 9
20 Decenber 2004codf813 586 3REoRETEASP AR Wit OMBvAMP b bR 90 tax% e

saccharide nitrggen with a 4-(4-chl orophényl ) benzyl group or w
4' ( 4- chl or obenzH HaFpbEitespt coppsisyg opp opmeregthespheno graupsli ment, R1 is a

saccharide drsoup of plgrfudy, Wi sabbhalide froup optionalty substituted with
~R*-Y~R’-(2),, R', -C(O)R’, or -C(0)-R*~Y-R®~(Z). More preferably R'is a
saccharide group substituted on the saccharide nitrogen with
~CH,CH,~ NH~(CH,),CH,; ~CH,CH,CH,NH~(CH,),CH,;
-CH,CH,CH,CH,-NH-(CH,),CH,; —CH,CH,-NHSO,~(CH,),CH;

20 -CH,CH,-NHSO,~(CH,),,CH;; ~CH,CH,~S- (CH,),CH,;
-CH,CH,~S5-(CH,),CH,; —CH,CH,-8~(CH,),,CH;;
~CH,CH,CH,~S~(CH,),CH,; -CH,CH,CH,-S~(CH,),CH,;
~CH,CH,CH, - S~(CH,),-CH=CH~(CH,),CH, (trans); ~CH,CH,CH,CH,-

. S- (CH2)70H3= _CH2CH2“S(O)‘(CH?)90H3s ~CH,CH,-S~(CH,)Ph;

25 -CH,CH,-S~(CH,);Ph; ~CH,CH,CH,~S~(CH,)gPh; ~CH,CH,~NH-CH,4-(4-
CL-Ph)-Ph; ~CH,CH,~NH-~CH,4-[4-(CH,),CHCH,-]-Ph; - CH,CH,~NH-CH,-
4-(4-CF,-Ph)-Ph; ~CH,CH,~ S~ CH,4-(4-C1-Ph)-Ph; - CH,CH,~S(O0)- CH,4-
(4-Cl-Ph)-Ph; - CH,CH,CH, - S~CH,4-(4-C1-Ph)-Ph; .
~CH,CH,CH,~ S(0)~ CH,4-(4-C1-Ph)-Ph; ~CH,CH,CH,~ S- CH,4-[3,4-di-Cl-

30 PhCH,0-)-Pb; ~CH,CH,~NHSO, - CH,4-[4-(4-Ph)-PL]-Ph;

* ~CH,CH,CH,~NHSO,~CH,-4-(4-CI-Ph)-Ph; ~CH,CH,CH,~NHSO,-CH, 4-
(Ph-C=C-)-Ph; -CH,CH,CH,~NHSO,4-(4-Cl-Ph)-Ph; or
~CH,CH,CH,-NHSO,~4-(naphth-2-y1)-Ph. Preferably R' is also a saccharide
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RL-R OHHNC O O-OHwherein RI5 is -RB-Y-Rb--(2),, R, -C(&)Recegpber2004
-C(O-r-Y-r- o183 and R16 i s hydrogen or nethyl. Preferal%;fmsalggss

- CHzCH2- NH- (CH2) 9CH3; - - CH2CH2CH2- NH-(CH)8CHS

- Cl E] 2C112CH2CH27NH- ( CH2) 7CH3; - CH2CH2- NHSOx

- - CH2CH2- NHS02- @a@%ﬂ]ﬂiﬂﬁd ﬁﬁﬁd&aﬁdﬁﬂ%&%&h C@%@l@ e
-CH2CH2 S--(d §1o e 2C 2 s? ARG ‘%‘%&sz)s%;
- CH2CH2C12 S ( CHF: ’(d&% enzrilﬂmmzmz S-- (CH2) 7CH3;

-CH2CH2 S(O - (CH )9CH3apr H Ph; -CH2 2
12-5- (CH2) &Ph; ~ CH2CHR- Gyttt CHD- 4- (4 %PQ%""E”@ %gﬁﬁ"ﬁﬂg %E)-"i--m

(CH3) 2CHCH2-] - - Ph; - CH2CH27NH CHZ 15 |4|44 CF37Ph) - Ph; -CH2CH27S-CH2- - (4-d
Ph) - Ph; - CH2CH2- S( O - CH2- 4- (4- CI Ph)f Ph;, - CH2CH2CH2_S- CH2-4 (4-d - Ph) - Ph;
- CH2CH2CH2- S( O) - CH2- 4{ 4- C1 Ph) -p§; [SHEG—@CHZ- S-CH2-4-[3,4-di-C -
PhCH2O- ) - Ph; - - CH2CH2- NHSOZ- 5 gH2- 4' 4- (4Ph) - Ph] - Ph;

~ CH2CH2CH2- NHSOR2- CH2- 4- (4- C| ;N - CH2CH2CH2 NHSO2 CH2-4 20
(Ph-C=-C)-Ph,, -CH2C H2CH2- NHSO 74" (4-4A -Ph)OM, or

- CH2CH2CH2- - NHSQ2- 4- ( napht h- 2- Ph. b eferal@y R15 can also be a 4-(4-
chl orophenyl ) benzyl group oHz8" 4- chl 6@ be oxyPbknzyl group.
Preferably, R2 is hydrogen. Preferably, S , NR C or a nitrogen

| i nked, oxygen linked, or 25 sulfur-Ii mSZWbeS i tuent conprising one or

two phosphono groups, or a 10 20 Decenbe /9 8 PCT/ UJS01/ 13998
“pharmaceutically acceptable salt thereof elr R3 i s a“phosphono- cont ai ni ng

‘substituent, R3 is prgfecaplsy apdit RR9E4: kk néf&ﬁ%g%('c})“%‘t Cob”pzr)'xs' ng one
5 and R* is hydrogen or methyl,

Preferably, R" is ~CH,CH,-NH-(CH,),CH,;
~CH,CH,CH,;-NH-(CH,),CH,; -CH,CH,CH,CH,~NH-(CH,),CH
~CH,CH,-NHSO,-(CH,),CH,; —CH,CH,-NHSO,- (CH,),,CHs,
—CH,CH,~8~(CH,),CH;; -CH,CH,- S -(CH,),CH;; ~CH,CH,-S~(CH,),,CH

10 -CH,CH,CH,~8—(CH,)CH,; ~CH,CH,CH,-S-(CH,),CH,;
zCHzCH2'S‘(CH2)3'CH=CH‘(CIIz)4CH3 (trans); -CH,CH,CH,CH,-
5-(CHp),CH;; -CH,CH,-8(0)-(CH,),CH,; ~CH,CH,~ S-(CH,),Ph;
~CH,CH,~S~(CH,){Ph; -CH,CH,CH,~S(CH,);Ph; ~CH,CH,~ NH- CH,4-(4-
Cl—Ph)—Ph, ~CH,CH,-NH-CH,-4-[4(CH,),CHCH,-]-Pk; —CH,CH,-NH-CH,-
: Iy 15 4—{4—CF3-Ph)-Ph ~CH,CH,~S-CH,4-(4-C]-Ph)-Ph; - —CH,CH,-S(0)-CH,-4-
(4-Cl-Ph)-Ph; -CH,CH,CH,~ S~ CH,-4-(4-C1-Ph)-Ph;
-CH,CH,CH,-8(0)-CH,-4(4-C1-Ph)-Ph; —CH,CH,CH,-S~ CHz-4—[3 4-dz-Cl—
PhCH,0-)-Ph; ~CH,CH,-NHSO,~CH,-4-{4-(4-Ph)-Ph]-Ph;
,CH,CH,-NHSO,- CH,-4-(4-C1-Ph)-Ph; ~CH,CH,CH,-NHSO,-CH,-4-
20 (Ph-C=C-)-Pk; - CH,CH,CH,-NHSO,~4-(4-CI-Ph)-Ph; or
~CH,CH,CH,~NHSO0,-4-(naphth-2-yl)-Ph. Preferably R" can also be a 4-(4-
- chlorophenyl)benzyl group or a 4-(4-chlorobenzyloxy)benzyl group.
Preferably, R® is‘hydrogen.
Preferably, R is -OR"; -NR°R’; or a nitrogen-linked, oxygen-linked, or
25  sulfur-linked substituent comprising one or two phosphono groups, or a
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phosphono gr oup,

or a pharnaceutically acceptable salt thereofd DpjcaperZi9ty,

R3 is a groupooirdgte formula -O Ra-P(O (OH) 2, -S—Ra-P(O)(W or 5
-NRC-Ra-P(O) (OH) 2. More preferably, R3 is a group of the fo SOUIRpE8
P(O(OH) 2, where Ra is as defined herein. In this fornula, Ra is preferably

an al kyl ene gr Opm.rmﬁﬁﬁﬁéaﬂyh&febﬁéblérsﬁﬁ ﬁfefe%@l ﬁ%eﬁr{bﬁfdﬁhkl%ﬁoio- Behude
phosphononet hyl am_ ng, g}hosp onopr opyl am no and 2- 7

phosphonoet hyl anﬁ‘%]i’éntg?

phosphono- cont ai
(D-gl ucoSam-ne) ;

ds preéprativa m%ﬁﬂ-hnl@dlsﬂ@hmeaMO}npmhngs is not a

ﬂdﬁﬁm %'E@Pﬁn e ieils "“HY %E’&’%@f %ﬁfﬁé’?ﬁﬁl oﬁl‘:’@ aﬁlﬁﬁﬂ ):

NH( CH2) 3 NH( mz)lzargowﬁhafqmmphr-odmmo)(qmz, -SNRICBHO) QNE}‘%M NH2; NH(CH) 2

N4( CH3) 3; NH
N[ ( CH2) 3N( CH3) 0

o O G rer bl R ehuasarh ) i gphnule iidie) acro

Nﬂ %?QOH] e ﬁmﬁgw 2. b %@cﬁgidﬁﬂ MﬁlH&Mco%—e& B%%H
NH( CH2) 2000H; N & Ii%’{qé"te) ‘h’e)?’gfg m@?* wg

NHCH( COOH) ( CH2)
- NHCH( COOH) CH2

- NHCH( COOH) CH2
NHCH( COOH) CHg@CR

dﬁlf)agme (CH3) 3! &%@H@%ﬁ&%?@ﬁﬁ&q N(CHB) 2;

ygeth graups and/the like.

CH2 4 P) 3- NEGCH3) 3;
NHCH( CH2000H) cozg mz%%%?&@ﬁq&% s et @gp SR S ey B
NHCH( CH2 COOH) COXPXTHNER-(Cia ) pN(TH),; N-@j—glucosamme), “NHCE(CO,CHL)CH,CO,CHy;

RHOH( GH2000H) CooT 1 TR A= N ISP e8 s e i g -

NHCH( CH2000H) COATHNE(CHY, C&;ng}gé ég? aiHc:u;sc(?c,)g) m%?;)z)z 3N( CHB) 2;
NHCH2 CCR C43; (I%) fBsNIEY+-H; N- (et hy|

- NHCH2CH2CO2 CH3

3-anmi no-2, 3,

2004 WO 01/ 98328 &@%ﬂ@ggé Seﬁﬂldﬂbﬁﬁw-ﬂﬁﬁﬂ&ﬁ 11 20 December

20

25

36

NH(CH,),CH,: -NH(CHZ)ZOH -NH(CH,);OH; -NH(CH,),OCH,; -NHCH,-
tetrabydrofuran-2-y1; -Nf(CH,),OH],; -NH(CH,),N[(CH,),0H],:
-NHCH,COOH; -NHCH(COOH)CH,OH; -NH(CH,),COOH; N-(glucamine);
-NH(CH,),COOH; -NH(CH,),SO,H; -NHCH(COOH)(CH,),NH,;
-NHCH(COOH)(CH,),NH,; -NHCH(COOH)CH,CO,(CH,),-N'(CH,),;
-NHCH(COOH)CH,CO,(CH,),C(0)-N(CH;),; -NHCH(COOH)CH,CO,(CH,),-
morpholin-4-yl; -NHCH(COOH)CH,CO,(CH,),0C(O)C(CH,),;
-NHCH(CH,COOH)CO,(CH,), N'(CHy),;
NHCH(CH,COOH)CO,(CH,),C(O)N(CH,),; or
-NHCH(CH,COOH)CO,(CH,),-morpholin-4-yI.
“NHCH(CH,COOH)CO,(CH,),0C(0)C(CH,),; -NHCH(COOH)CH,CO,CH,;
-NHCH(CH,COOH)CO4(CH,),N(CH,),;
-NHCH(COOH)CH,CO,CH,C(O)N(CH,),;
-NHCH(CH,COOH)CO,CH,C(O)N(CH,),; -NHCH(CH,COOH)CO,CH,;
-NHI(CH,);N(CH,),; -NHCH,CH,CO,CH;;
-NHCH[CH,CO,CH,C(0)N(CH,),]CO,CH,-C(O)-N(CHL),: -NHCH,CO,CH,;
~-N-(methyl 3-amino-3-deoxyaminopyranoside); -N-(methyl 3-amino -2,3,6-
trideoxyhexopyranoside); -N-(2-amino-2-deoxy-6-
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(di hydr ogenphosphat e) gl ucopyr anose; - N (2-am no- 2- deoxygl ucong? Regegpper 2004
- NH( CH2) 4COQ¥lp olfogPlg CH3 D- gl ucam ne; - NH(CH) 6000H, - Q(D- gI r%ﬁ‘%)i

- NH( CH2) 30C( O) CH{ NFH2) CH3; - NH( CH2) 4CH(C(O) - 2 HOOC pyrr ol i di 01/13998

yl ) NHCH(000H) - CH2CH2Ph (S, S i somer ) ;  NH CH20H2 NH-(CHZ) 9CH3: 5

NH( CH2) C( O G%ZC(@)M@@}] ﬂi 0@4,1\1 e&&a}t&pﬁ%m@iﬁdependent ly

selected fromh or - NDF e preferabl d R7 are

each hydr ogen. ASIGOH;RY @QWMHWZ)SCO(MHQOQBMOS@CHZ NH Ra
Y Rb-- (2),, or ). roups. Wen
Rs is a 10 substlﬁiggeﬁ %ﬁgﬁ@%@ﬁ glﬂﬂgj%g‘n F%"‘%}R%E@B g'* rably a
group of the fmm(coemmwysmoﬁe@)m CHRCH,| s hydrogen
or Ra preferabl and R, are as de |ned Rerein. Mre
pref erabl y, % Wéegg%%ﬁﬁ%t ai ni ng subst ituent, R5 is preferably
a group of the forwmfaﬁlﬂﬂﬂmmdﬁ’%ﬁmdwm&t%me@ﬁoﬁ% m%g herein.
-In this fornul a, %@sd MP preferably qn al;<yl ene group; nore-prefrerably,
[

an al kyl ene gro‘BFp Wg}’“"fﬁab’ﬁ‘rg Ga@dﬂfymelat oms. Particularly
preferred RS substitp@risiy 'R@ ({% Lhyls N-(2
hydr oxy- 2 phosphonoet hyl )am no i o’xymé’t h ?{ eﬂ AR l{,yi{

N- ( 2- phosphonoef yp;ammtmmpmwmg@hph@phmmmsl WheaR’ioqet hyl ; 20

d N-(3 h and the. |i Pref erabl y, when R5is
ﬁgt a éhogpzono con a| n| n gﬁﬁq?ﬁ%d% ﬁ Pﬁ%?f?‘bléiér@’“l’(ﬁ%ﬁymHR
- CH2- NRCRC or -MuchH(R ")—RZP(O)(m)zmareﬁi Rﬁmmzy (%apky pREerMgT 0gen;

_=CHZ N (NCH3 D |ucam - NH CH2CH2NH- . ( CH

L CH2- NH- CH2Cl |]13¢|&36) Mrcﬁzrsbly, when R’ is
CH2- NH- CH2CH2. OfisphonGidan B hif P
CHZ- NH- CH2CH2- CHon NH- CHZ CHZ H; gg J&gﬁﬂ?\w{‘ilﬁhﬂl&zuﬂz - CH2
NH (CH7) 3 N(c:Hstﬁ finedzeinNi+ thisHnadd, Rtidazol

e (2 an g“”é‘%*b@‘gﬂ[@%ﬁ 85 33‘*9@@% G s

- CH. NH CH( COO-l) @@mﬂbmﬁéldarbbmatoﬂs&(]-Q?NHSOZ (CH2) 7CHB; CHZ

-CH2-NH 12 aminomethyl; N—(Z-hydroxy-z-phosphonoeﬂlyi)ammomethyl, N-carboxymethyl-
N-(2-phosphonoethyl)aminomethyl; N,N-bis(phosphonomethyl)-aminomethyl;

20  and N-(3-phosphonopropyl)aminomethyl; and the like.

Preferably, when R’ is not a phosphono-containing substituent, R is
hydrogen, -CIL,-NHR", ~CH,-NR'R® or ~CH,-NH-R*- Y-R*~(Z),. R® can also
preferably be hydrogen; -CH,-N-(N-CH,-D-glucamine); - -NH-CH,CH,-NH-
(CH)),CH,; -CH,-NH-CH,CH,-NHC(0)-(CH,),COOH; -CH,-NH-(CH,),CH;-

25 CH,-NH-CH,CH,-COOH; -CH,-NH-(CH,);COOH; -CH,~(morpholin-4-y1); -
CH,-NH-CH,CH,-0-CH,CH,0H; -CH,-NH-CH,CH(OH)-CH,OH; -CH,-
N[CH,CH,0H],; -CH,-NH-(CH,); N(CH,),; -CH,-N[(CH,); N(CH,), ],; -CH,-
NH~(CH,),-(imidazol-1-y1); -CH,-NH-{CH,),-(morpholin-4-yl); -CH,-

- (CH))-NHC(NH)NIL; -CI-IZ-N~(2-amino-2-deoxygluconic acid);-CH,-NH-

30 CH,CH,-NH-(CH,),,CH,; ~CH,-NH-CE(COOH)CH,COOH; -CH,-NH- -
CH,CH,-NHSO,(CH,),CH;; -CH, NE-CH,CH, NHSO,~(CB,),CH,; -CH,-NH-
CH,CH,-NHSO,(CH,),CH,; -CH,-NH-CH,CH,-NHSO,«(CI,),,CH,; -CH,-NH-
CH,CH,"NH-(CH,),CH,; -CH,; NH-CE,CH,-O-CH, CLOH; -CH,NH-

12




20 Decenber 2004 WO 01/98328 PCTI USOL1/ 13998 CH2CH2C( O N(ng@e@mrr?é)ﬂﬁ

-CH2 NH- ( 6- oxap pilagdfgoxazi nan-3-yl); -CHZ NH CHZCH2- S—(CHZ?_E@? >
NH CH2CH2- S- (CH2) 3CH3; -CHZ NH CH2CH2-S- (CH2) 9CH3; -CHz N @I—(ﬂz o8
S-(CH2)i 1CH3; -CHZ-NH CH2CH2-S- (CH2) 6Ph; -CHZ NH CH2CHZ S- (CH2,) 3Ph; -CH2

N B N (e (e (cogzglowl i CrWG

refera I's
- CH2C( O) NH2, Wlﬂ%ﬁ%@? h‘?fﬁ‘? é‘%@i‘e@% ~(GH):CH
3-chl oro-4- hydr sg(djﬂz)mfgﬁ eCHpNH- C%%f
Preferably, RO La Qr substltuted alfiyl Sre prefera% is the
si dé-chai n of a@@?ﬁﬁ 'ﬁ'& 2T §-(6R o Bh; o FH NE 3, CHE S~ BH: -
Preferably, R' - P aIkI
substi t ut gd al kyl - ’V\?—CI%I F E)ﬁjsf‘gﬁpr%—,}ger al%%{)?bglé%‘&@g’g‘é Y
- CH2000H; -onzq@%@ﬁi OH 15 CHZCH(OH)CHZOH - CH2CH2NH2;
- CHZC( O) OCH2CHB; -
(3- car boxyphenyl ) ; ?i‘e%})%}/%-%ﬂ%?@%dﬁw ?f—i(zgﬂé}b Hl @C@?@@Wq CH3;
E- CH2CH2- SACH2) @O HEBhp @H)iAyBhengl. - C( O) CH3. Preferably, X and XZ are
each chloro. 20 Pr X3 1s hydrogen. Preferably, each Y is
i ndependent |y sel ecfﬁéﬁg’f‘a%yn#tﬁ YAROg I sti ng of oiygen, sul fur, -S-S,
--NRe-, - S(@-! P - 5GZefersbR R0 Pﬂgi&%ﬁ%n )Mﬁgﬁg%‘wﬂfﬁ{eo) NR-,

-¢(0)0-, -SCR1R--, - SO20--1
- OP(O)}(OR') 0- , - Byt maﬂyzscmw@pmoamd, MRh@S Bpldtyl. - NR' C(0) NW

SO and NG KSR b S0, b oo Bl
conpound of the i nvdnefersbly; B i lyldyapepeiityldmbstituted alkyl or ~C(O)R®. R™ can-
also preferably be hydrogen; -CH,COOH; -CH,-{CH(OH)],.CH,0H; -
15 CH,CH(OH)CH,OH; -CH,CH,NH,; -CH,C(O)OCH,CH; -CH,-(2-pyridyl); -
CH,-[CH(OH)],COOH; -CH,(3-carboxyphenyl); (R)-C(O)CHNH,)(CH,),NH,;
-C(0)Ph; -C(O)CH,NHC(O)CH,; E-CH,CH,-S<(CH,),CH=CH(CH,),CH,; or -
C(O)CH,.
Preferably, X' and X? are each chloro.
20 Preferably, X* is hydrogen.
Preferably, each Y is independently selected from the group consisting of
oxygen, sulfur, -S-8-, ~NR®-, -8(0)-, -80,~, -NR°C(0)~, -0SO,-,
-0C(0)-, -NR’S0,~, ~C(O)NR*-, —C(0)O-, -SO,NR"*~, -80,0-,
~P(0)(OR")0-, -P(O}(ORINR"-, ~OP(0)(OR)O~-,-OP(O)(OR)NR"-,
25  -0C(0)O-, -NR*C(0)0O-, ~NRC(O)NR*-, —~OC(O)NR°-, and
-NR°SO,NR"-,
Preferably, nis 0 or 1, and more preferably, n is 1.
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fornmula Il: wherein: R 9 is hydrogen; 5 R20 is -Ra-Y-e-(2)x, 20(Decempe)2f4 or .
-C(O--Ra-Y-Rlodidssds;, and R2, Y, Rb, Z, x, R R3, and RS ha¥§,n.ﬁ A 19593t he
val ues or preferred values described herein; or a pharmaceutica (y
acceptabl e salt, 'stereoi sonmer, or prodrug thereof, provided at |east one
of R3 and R5 is a subgiotiedprfen@d @PibShidbfH#ESinAntibR (S 1@EQWOM groups.
Preferably, R2 is -CH2CH2- NH (CH) 9CH3; - CH2CH2CH2- NH-% ) 8CH3;

- CH2CH2CH2CH2- Nlifi’]("éﬂlﬂﬁd—l’&; - CH2CHz NHS02- ( CH2) 9CH3;

- - CH2CH2- - NHSQ2- (CH2) i 1CH3, CH2@2- S-(CH) gCH3; - CH2CH2- S- ( CH2) 9CHB3;

-CH2CHz S-(CH2) 10CH3; 15 - CH2CH26H2s20 S- (CH) 8CH3; -- CH2CH2CH2_ S- (CH2) 9CH3
- CH2CH2CH2- S- (CH) 3- CH=CH- (CH) 4 ;- CH2CH2CH2CH2-- S - (CH2) 7CH3; -
CH2CH2- S (O - (CH2) 9 CH3HO - (&2) 6Ph;  CH2CH2- S- (CH2) aPh;

- CH2CH2CH2- S- (CH2) 8Ph; - CH2CH2 ‘ - Q%}-IPh) -Ph; - CH2CH2 NH

CH2- 4-1 4( CH) 2CHCH2-] - Ph; - ® - NH oH2 Decenber 2004 WO 01/98328
PCTI USO / 13998 4(4- CF3-Ph) - Ph; - CH2CHH2-=®&- CH2- 4- (4- C - Ph) Ph;
-CH2CH2-S(O) -G -4 (4-d PDb) - Ph; 1 4 CH2- 4- (4-d - Ph) - Ph;

- CH2CH2CH2- S( O - CH2- 4- (4C1 - P S-CH2-4-[3, 4-di -C1-
PhCH2O ) - Ph; - CH2CH2- N Ph; 5 -CHzC} 1

CH2- NHSOR2- CH2- 4- ( 4C1- Ph) - 98 (ph-c=C }-Ph;

- CH2CH2CH2- - NHS02- 4- (-4C1- Ph"ih; : HSO¢ 4#( ht h- 2-yl ) - Ph.
Preferably R2 is also ag ‘ o R
4(4- chl orobenzyl oxy) b fegr edienbadi nrent, the

CTQI?'i s hydrogen;
s a sub&Hetuent conprising

~i'nvention provides a

Q gt, wherei n
R2Q is --CH2CH2NH- ( Gt [

5

-

wherein:
R” is hydrogen; '
5 R¥is ~R*-Y-R*~(Z),, R, -C(O)R; or -C(0)~R*~ Y-R’-(Z),; and
R%, Y, R% Z, x, RE R®, and R® have any of the values or preferred values
described herein; _
or a pharmaceutically acceptable salt, stereoisomer, or prodmyg thereof;
provided at least one of R® and R’ is a substituent comprising one or more
10 phosphono groups.
Preferably, R is -CH,CH,-NH-(CH,),CH,;
~CH,CH,CH, - NH-(CH,)CH,; -CH,CH,CH,CH,~NH-(CH,),CH;;
- 2CH2—NHSOZ_(CH2)9CH3; —~CH,CH,-NHSO,-(CH,), CH;;
_~ ~CH,CH,~S~(CH,);,CH,; ~CH,CH,-S-(CH,),CH,; ~CH,CH,~ S (CH,),CE;;
15 ~CH,CH,CH,~$~(CH,),CH;; ~CH,CH,CH,-S- (CH,),CH,;
—CH,CH,CH,- S~ (CH,);-CH=CH-(CH,),CH, (trans); —~CH,CH,CH,CH,- -
S-(CH,),CHy; - CH,CH,-$(0)~(CH,),CH;; -CH,CH,~S~(CH,)Ph;
~CH,CH,~S~(CH,);Ph; ~CH,CH,CH,-S~(CH,);Ph; - CH,CH,~ NH-CH,-4-(4-
C1-Ph)-Ph; - CH,CH,~ NH- CH,4-[4-(CHL),CHCH,-]-Pk; - CH,CH,~NH-CH,~

14



In yet another preferred enmbodi ment, the invention provides a2¢Bagsabad2004f
formula I'l, Woebfbdldii 9 is hydrogen; R2 is R8 Y-Rb-(2), , -C(OR, or 15
C(O-Ra Y R6-(fix; R3is -OH and RS is -CHZ NH CH2 P( O ( OHPET/Ugpr/14998
pharmaceutically acceptable salt thereof The invention also provides a

phar maceuti cal COERCE|PhOFh, CORPCHSEIR A1 ut i %_ entabl e

carrier and a thera e%ti}gglll’l eff ctive2-45 ?j\{] @’adﬁg oﬁm‘@%@he

i nvention. In oné@rdndh: e@m{zﬁﬁﬁwz—ﬂﬁémm-ﬂﬁceut ically 20 acceptable

carrier conprisesg O&lSy CHHel oS0l Wt Preferably, the

cycl odextrin is hygf o%%o%@-%ﬁb%gﬁgﬁwﬁﬁ’or%ﬁ%T T s4-di-Cl-

E— gy’cl odext r: n. PWZQ-JBPET{H‘B@E){-,NHBBZ L@fkﬁf@‘.f t];]ﬂ)Lpﬂ];?h; y -

ydr oxypropyl z-cy i oprpounds 0 e invention are highly

effective ant?bac@%?%@ﬁﬁ?éf%%@‘@rﬁ5 ~(HeCHf i mINES0 213 h-4er ovi des a

net hod of treati@y-G=CpPER CHLEW,O0H,-NESO _ag_ﬁq_a@lt_}fe@@% ofi sease, conprising
itally effectiv

adm nistering to (Itﬁ manmal__a t her apeuti cal e anount of a

compound of the T of-Slo, NESQ, -4r{nepteth-8yDells ProfeablycR? isalsoedpd of

/ ey . . . _ . drimi steri ‘

the mamal a1 horn bRt Eiih oFs AR ot R b et ol
conposi Ejl on of the i ﬂnemtheyprefmfﬁbboﬂimmmhedﬂve?ﬁs;ﬁpmgg.gmi@{;,ﬁlah%gSﬁs and
processes. anty | ol e Bh 8P hob BaS G ORMIHCED A28 o 0B comber

2004 WO 01/ 98328d REH d i8B4tticad&sbapkiveng o of& Q Wﬂlﬁhﬂ £s npound of
- tthe invention as de ieiﬁt‘)iﬁﬂ hErei n féglr rplfggmion-grrlgg?’cél t eraplx}?cagg wel | as

the use of a cor?ﬁ‘c'ﬁ’ i nvention in the manufacture of a fornulation

or nedi canent for trﬁ&ét@ﬂotﬁerp?&&l‘ﬁén?doﬁﬁﬁeﬁﬁﬁﬁn'éb nﬁéﬁftﬁés'aegmggﬁ?@es as an

i nvention al so pravides_a pharnaceutical corffposition

active ingredi e®f frmulaibothesinR ” istydropeesRY BrRI-VRHE,, REea(Oflor -Of @
ol yeopept | de o QbR serr ot B 8NP kOi OB e tor m nus wi ¢
a substituent t phemBOcutiosifyrdcespiablenalidiiersfy e phosphono groups, conpri sing
gglrjgl) J Sgg?oﬁ gr res ﬁog%églﬂy[vg@%g%isb Debve S%ﬁﬁﬁfa'céju%cﬁh AN Sonilés?ﬂgng e ts e
: pharmaceutically acceptable carrier and a therapentically effective amount of a
- compound of the invention. In one preferred embodiment, the pharmaceutically
20 acceptable carrier comprises an aqueous c)‘rclodextrin solution. Preferably, the -
cyclodextrin is hydroxypropyl-B-cyclodextrin or sulfobutyl ether B-cyclodextrin,
| | More preferably, the cyclodextrin is hydroxypropyl-B-cyclodextrin.
o The compounds of the invention are highly effective antibacterial agents.
‘ Acco:dingly, the invention also provides a method of treating 2 mammal having
25 abacterial disease, comprising administering to the mammal a therapeutically
effective amount of 2 compound of the invention. The invention also provides a
method of treating a mammal having a bacterial disease, comprising
administering to the mammal a therapeutically effective amount of a.
pharmacentical composition of the invention.

30 The invention a]s_o provides processes and intermediates useful for
preparing compounds of the invention, which processes and intermediates are
described further herein. -
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phosphono cont ai ni ng conpound. The invention al so provides a ARPREFPFA004
preparing a gvgeumam i de of the invention which is substitgbegs@iizédge R
termnus with a substituent that 15 conprises one or nore phosphono groups,
conprising coupling a corresponding starting glycopeptide wherein the R
term nus i s unsubst i tTheduveniiom also provideb h eomphimdplithe tnventidrasdesgibsed mpound.
When the starti | wcopeptide i.s, substitute at the vancqgsan ne am no
terninus, such ggerlféf] %ﬁ%ﬁ*@?‘ﬁﬁlﬁlgfa@pﬁ‘ﬁﬁgﬁ%euﬁ?@ Feaapoystaithe ng t he
starting gl ycopefavérdion by theeshnatacited yf Bfolathiatidd & nfed@me (bRERMBRL L NI

gl ycopepti de wherein ihe vancosam ne amno termnus is the corfresponding
am ne. The i nvent4HH nmet hod for preparing a glycopeptide of
the inventios that imhoSibihiibd uesfrchldet DBhfmal SHOL MiSpoSRIARI MY
derivatizing a corresponding starting gfycopeptide erern e Ctermnus
i's a carboxy gr o¥HPIZEs Flqa aciikeangiediontd emponnd ofths insentioh Hardthé treatypetpar i ng-
a gl ycopeptide Ofgfatﬂlﬁteriiﬂ'h\i&%é on which is substituted at the R -term nus,
conprising derivatizing a corresponding starting glycopeptide wherein the
R term nus is unsubstTHettentién also providey d iegod forhtparihdy eRCopuptidd SAhPr OVi des

a nmethod for prepari.n .CQ upd of 30 formula_ ll, wherein R3is -OH R5
is - NHR -P dﬁ(@%ﬁﬁ%@%ﬂ%%@%m@a@m@t%, or R, and
.Re, R W%ﬂwﬂra&&wm&e&'%ﬁh&ﬁr ' i ' st hod
conprising: 16 20 Igggenbgr 20041) on&%@%%@’%&#?@%é%’fﬁ r

iz ¢agboxy

J eductively
al kyl ating a confsgtnEElyeoneaidawhersin thefderminys @rouprvdtiREsuitlll®d and R20

are hydrogen, org, hi lh%hﬁlf | an al dehyde of the fornula
Rerted Héo pficombbinly

HC(O) - R~- Y-Rb- (2) x "or and Rt' represent Ra and R,
respectively, mnus dhsineaionjalsoprovidss & oiethod faqueparingla gycopeptidd &f thd 5

wherein R3 is - d.R19. ar. ydr.o and Is -Ra Y-Rb-(2)x or -R,
or salt thereo%k’%lﬁ n?@'ﬁ%ﬂ’é&‘f‘ﬁ’&&%‘%ﬁ%&ﬁ?ﬁ%h@&ﬁ% ith

f or mal dehyde 1&ndconipNsésone Bt ot Phodplioholgedups, TospHER he b eémashendide Wher ei n
R3is -OH R$ is -CH2NH - RaPO%_OaZ I%ig@hydggﬁgn%nd%%bis Iga-Y
Ro-(2), or R ; Jttarting glycopeptide wherein the R-terminus is urisubstifuted with a suitable

phosphono containing compound. When the starting glycopeptide is substituted
at the vancosamine amino terminus, silch a method can further optionally
comprise preparing the starting glycopeptide by reductively alkylating a
20 corresponding glycopeptide wherein the vancosamine amino terminus is the
corresponding amine. ‘
The invention also provides a method for preparing a glycopeptide of the
invention that is substituted at the C-terminus, comprising derivatizing a
corresponding starting glycopeptide wherein the C-terminus is a carboxy group.
25 The invention also provides a method for preparing a glycopeptide of the

invention which is substituted at the R-terminus, comprising derivatizing a
corresponding starting glycopeptide wherein the R-terminus is unsubstituted (i.e.
a hydrogen) |
This invention also provides a method for preparing a compound of
30 formula I, wherein R® is -OH, R® is -CH,-NH-R"-P(0)(OH),, R" is hydrogen
and R® is -R‘-Y-Rb-(Z); or-RY, and R, R®, R, Y, Z and x are as defined herein,
or salt thereof; the method cbmprising:
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10 Preferred conpounds of the invention are the conpounds of #Perginber 2904
shown in Tabyg g ﬁf9§%9+°W wherein Rig is hydrogen. Table 1 Preferred

Cor npounds-OF fornula 15 20 25 ConpoundR3RSR2 PCT/US01/13998
1phosphononet hyl am noHCH3( CH2) 9NHCH2 CH2

2phosphononet hyl am ngy :

3phosphononet hyl am nor(CHS(%ﬁ% %@g% aﬁorﬁg Sﬁcf)%“é“t“hiﬁ"a’ﬁﬁﬁ%&@(mz) 12
5phosphononet hy OFhandRUR{ 4n¢ R @I&ipfdmgﬁh,)or atsellnﬂmfeof w1thana1deh de of the
6phosphononet hy o ben r;o ) et .
7phosphononet hyFam ngtﬁ(d)j)‘ gﬁ?‘gkg )W ?5?&1 r‘*PmS’antR and
8phosphononet hyRémSpMdﬁf‘lmﬂﬂhbﬁ p oyt forHleéUoﬁipound of formula 1T

93- phosphono QH C;H)QS(;;H 2 102 hydr oxy 2-
H4- (4-cli | or ﬂ’ﬁ ﬁ&éﬁhﬁahsf%gf@ﬁ@éﬂi ﬂgd%ms(ghmehfeomw ) -
CJ-lB(CJ—lZ)QNHCJ—lZQﬁt—th@gafnﬁaat hyl 120H( phosphononet hyl)- CH3( CH2) 9SC92CH2-
am nonmet hyl - 17 20 Decenber 2004 . WD 01/98328 10 PCT/ US01/ 13998

reacting the product from step (a) with formaldehyde and H,N-R*

P(O)(OH), to form a compound of formula I wherein R? is -OH, R is -CH,
*-P(O)(OH),, R” is hydrogen and R is -R*-Y-R®-(Z), or -RY, or salt thereof

10 Preferred compounds of the invention are the compounds of formula I¥

shown in Table I below wherein R" is hydrogen.

Table I Preferred Compounds of formula 11
]Compound R’ R’ R®
1 phosphonomethylamino H CH,(CH,),NHCH,CH,-
15 2 phosphonomethylamino H CH,(CH,);,0CH,CH,-
3 phosphonomethylamino ) H CH,(CH,),SCH,CH,-
4 phosphonomethylamino H CH,(CH,),,-
5 phosphonomethylamino H 4-(4-chlorophenyl)-
‘ benzyl
6 phosphonomethylamino H 2-(4-(4-chlorophenyl)-
benzylamino)ethyl
20 7 phosphonomethylamino | H 4~(4"-chlorobiphenyl)-
‘ butyl
8 phosphonomethylamino H 5-(4'-chlorobiphenyl)-
pentyl
S 9 3-phosphonopropylamino H CH,(CH,),SCH,CH,-
10 2-hydroxy-2- H 4-(4-chlorophenyl)-
phosphonoethylamino benzyl
11 OH ' |(phosphonomethyl)- |CH;(CH,),NHCH,CH,-
: aminomethyl
25 - 12 OH (phosphonomethyl)- {CH,(CH,),SCH,CH,-
aminomethyl :
17



ConmpoundR3R5R2 130H( phosphononet hyl ) - CH3( CH2) 9CCH2CH2 ami no-rrefZW])IecemberZOM .

140H( phos phow@ @ik ) - CH3( CH2) 12-

am nonet hyl chl or ophenyl)

160H( phosphononet hyl ) - 2- (4- (4- chl or ophenyl ) -

benzyl

am nonet hyl 15C]—|(phosphon$%}uh |

Wisost

am nonet hyI benzyl am no) et hyl

170H( phosphonom*;h&lp%)- 4A-—am noneJ hyr chiotobi pnen ooty
180H( phosphonong s [ amlﬁomet hyl chl oroblB enyl ) pgntyl R¥
190H( phosphono 3-|[ 4- (4- nonet hy oben -
benzyl t hi o) ppro yI iZZJ)OO—II\I- (2 hydroxy--2- G—lﬁ?ﬁiﬁé@g %QHI)9OCH2CH2'
phonoet hyl ) ar ni thyll 210HN (carboxyne 9 CH2) 9BCH2CHz N- 2-
phosphononet hyl Y- am norfet hyl ZZQINN bi s( Wgﬁzmz-
met hhyl ) am nonmget hyl ZHO-IS phosphonopr op ﬁ% i nonet hyl
240“3- phOSphOﬂO y Upy'l 4 \—r am ncnnﬂf lr1\1| hh r en \hnn7
25phosphononet hyl anisho- GH2 NN( NOEH3- D CH3 @Mﬁbﬂ&ﬂhﬁ@gﬁ_ 4gd4ucam ne
260H( phosphonomgt hyl ) - - ({CH2) 3NH SQ2- 4- ( 4- laminomethyl chlorophenyl)benzyl
16 OH (p]:l_osphonomethyl)- 2-(4-(4-chlorophenyl)-
aminomethyl benzylamino)ethyl
5 17 OH (phosphonomethyl)- {4-(4-
aminomethyl chlorobiphenyl)butyl
18 OH (phosphonomethyl)- }5-(4'-
aminomethyl chloroblphenyl)pentyl
19 OH (phosphonomethyl)- |3-[4-(4-
aminomethyl chlorobenzyloxy)-
benzylthio]propyl
20 OH N-(2-hydroxy-2- CH,;(CH,),SCH,CH,-
phos-~
phonoethyl)aminome
- {thyl
21 OH II:II—(carboxymethyl)— CH,(CH,),SCH,CH,-
.
phosphonomethyl)-
aminomethyl
10 22 OH N;N-bis(phosphono- {CH;(CH,),NHCH,CH,-
methyl)aminomethyl
23 OH 3-phosphenopropyl- |CH,(CH,),SCH,CH,-
aminomethyl
24 OH 3-phosphonopropyl- {4-(4-
aminomethyl chlorophenyl)benzyl
25 phosphonomethylamino |-CH,-N-(N-CH,-D- CH,(CH,);NHCH,CH,-
glucamine
26 OH (ph_osphonomemyl)- -(CH,),NH-S0,-4-(4-
aminomethyl chlorophenyl)phenyl
15 Another preferred group of compounds of the invention are phosphono

derivatives of the glycopeptide antibiotic A82846B (also known as
chloroorienticin A oy 1.Y264826). See for example R. Nagarajan et al., J. Org.
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ani nomet hyl chl or ophenyl ) phenyl 15 Another preferred group of bRersmher3064
the inventi %O%El%%posphono derivatives of the glycopeptide antibiotic
A82846B (al sO known as chloroorienticin A oy LY264826). SeRCHEf01/83588ple R
Nagarajan et al., J Og. 18 20 Decenber 2004 WO 01/98328 PCT/ US01/ 13998

The st ructur o oF Tt Bk gLoRaREr e AL Tenhed ity iiare b5 4, 56280t AB2846B

contains an add'[[‘hd:ﬂi‘iﬁi:uré\@ﬁtﬁﬁ g$3t¢g tide- & sxﬁﬂﬁ&bv&:&b@ﬁ@%ﬁ% eAgaaped at the
RZ position in formla | gn urt her contains .4- |-vaﬁcosamne in place

of 5 vancosar ni f& dﬁ“iog *F“@éf@rﬁ W‘Wﬁ%émwa&acllddei%%om tion in
formul a | FOr p&skaiinh Sormfil 28 FhrBflr 85:R4Rs 2% gc%ﬁgﬁ%ﬂfet ?aceo I kyl at ed

derivatives of A8284GB t hat "are subst I tuted S nu or the
R-t erm nus wPt hvapcossghng inthedisacthride owigly pahedatehoR prition(ie fgmula 1.2, 3, 4,

or ‘5) phosphono E@ . or .a _pharmaceyt i cceptabl e salt
t hereof. A pref gérr‘%% rb%%g%&éggmgﬁ%g?ﬁ%mg? a@%a@ﬁ;&ﬁﬂ%aﬁa VAP are
derivatives of A82Bl6BBharaec sibktithicd ui thel Caermiid fi@he RRGmEniSkiih HuUs or the It

termnus with a_substituent that conprises one or nore (e.g. 1, 2, 3, 4,
or 5) phosphonosu?' %ﬂfﬂ!@i? TBRIES OB B IHIP (98- &r 3 édobﬁ)@bﬁspb@ﬂoﬁB@ﬁéﬂnds of

the invention tg’:aﬁpsabﬁaﬁlﬁ&mu@hh 2&@&3 68840 Bl R, %‘B?éf%ﬁ%&’%l%n%“ cor he C

-termnusa(athe R-termnus Wit stltuentsthat eac S one or
15 nore (e. 3 1compounds %ﬁﬂv?ﬁlobﬁ@éw@ﬁ@v%ﬂvﬁmﬁﬁ&&gﬁbmsubma

preferred groupeltﬁg{thg@;p Risodhe kI phona derivatives of
A82846B having a 4-(4-ch oﬁ)ohe?]yl enzyl grgul?%ﬁ@lF&gﬁ)a%compnsesone

' “4- (4- chl or obenzxPw(y-gbbz §14, gr ﬁ))mhoslgimnac-lﬁél;[{gtgrddp& ARbiher grefettad gbup he
4- epi - vancosami f S cch | et ounds of the
i nvention that étfeglﬁﬁ%%%ﬁg#\ho &'f"i/aégﬁ %&5"%&2‘8&8& bstigtedatpe
prepared using ﬂ:h@tprmmﬂaﬁdﬂﬁeﬂe&ﬁﬁmﬁeﬂtﬂ'@bgitﬁentsfﬁﬁﬁea% rﬁ%&? offgppounds  of.
the i nventlﬁg have bee % SR%pr?ct edly exhibit reduced tissue
accumul at i ol an®PEre ﬁeﬁﬁrg’t%% ) RBOSRIGRR (PQal) gravper Arother nrefsmedhgbup Wi | e
not wishing to mob@umdjsl@yﬂieh@@hﬁ@nérgph h,?g dﬁ%eh@?ksﬁ@%%%%@m

a o e

noi ety serves to increase the overal ive 25 charge _
gl ycopept i de untéchiesrehard b‘?@ﬁ‘lgf@mﬁla% ebenaplpxylhendyl gmip ng  excretion

from the mamal 4atidras AlERAS LA bAHe 4 LPLVAHIES oef%é %cre 251%8 fc)rexcr etion

of the phosphono conpounds of "tHhe |nve I on nay
moiety. The compounds of the invention that are phosphono derivatives of

.20 AB2846B can readily be prepared using the procedures described herein.
The phosphono compounds of the invention have been found to
unexpectedly exhibit reduced tissue accumulation and/or nephrotoxicity when
administered to a mammal. While not wishing to be bound by theory, it is

believed that the phosphono moiety serves to increase the overall negative

25 charge of the glycopeptide under physiological conditions thereby facilitating
excretion from the mammal after administration. The unexpected increase in
excretion of the phosphono compounds of the invention may be responsible for
the reduced tissue accumulation and/or reduced nephrotoxicity observed for

these compounds relafive to the corresponding compounds that lack the
30  phosphono functionality.
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t he reduced tissue accumul ati on and/or reduced nephrot oxi cit y2¢Bseemper006r,
t hese conpowpsig:dsgisat i ve to the correspondi ng conpounds th ck the 30
phosphono funct§]i onality. 19 20 Decenber 2004 WO 01/98328 /‘%356?3&3998
DETAI LED DESCRI PTION OF THE | NVENTI ON This invention relates to novel

conpounds of the i nvent DETATWMEIEDESCRIPTRON\GF Y 1oV ENDIOAPEPt | de
anti biotics conprising one or npre substituents that conprise one or nore

phosphono groups, asliiteinventionrelates tapavel ¢ampouadsefitheinygntnswhinh ewnpounds

and to ther apeldegafiRt tid B bt 0 e R0 RS US
conpounds. Wen descri b?n th comglouRﬁ&%ﬁeiog%&%ﬁ%%?%@g of the
i nvention, the donipnsepngonmensphhsphena proupsphd well agtoreambsigions cdiiptisisg

ot herw se i ngli ' 0. The term"al.kyl" refers to, a ponoradjcal
branched or ﬁn%@%ﬁgﬁ%{@g{; %‘?dattoe W&E%ﬁ&ﬁﬁ%%@?%&%?mw ing from1
to 40 carbon atsookcompoumds. pWke dedahibing theCoddpotadsDedhtisRihs amlYHetRYEN nor e
preferably | tof car ban at&]g .This termis_ exenplified by groups such as
fnethyl, ethyl ® -%‘PX%@HOPV g&}%ﬁﬁe@haVﬁthqﬁqﬂgmngiW@yﬂesm hexyl ,
n-decyl, tetradagstviscdidcdide |t ke. 15 The terns "substituted al kyl" refers
to an al kyl group as defined above, having from1l to 8 substituents,
preferably | to 5 substituents, and nore preferably 1 to 3 substituents,
sel ected from tﬁ&wp consi sting of al koxy, substituted al koxy,
cycl oal kyl, substituted cycl oal kyl, cycloal kenyl, substituted

~cycl oal kenykQ acyl , EejeranTalig]" mefers amomridieal banblsddi dr whbEnehsd no,

am noacyl, 20 am hgacyl ox oxyam nqacyl ., azido, cyan, hal ogen, hydroxyl,
‘keto, thioket o,sww?y@%%ﬂﬁawglﬂﬁm&%%ﬂ%ﬂm@%ﬁwm oxy,

t bi ohet er ocycl quefgrablyi @l 10 cattond o) ¥ivd eﬁﬁhﬁiré?téf&ﬂ;l} DG kB atoRs.Y ! -

aryl oxy, heterqaryl, heteroa;ﬁyl oxy, heterocyclic, heterocycl ooxy,
hydr oxyam no, iera s gRsmped By Broups sick g3 methybefhyl rerppyliisciprab Ry | |

-SO-aryl, -SO bﬁBﬁ?Q%WHWKﬁ%@M&ﬂT@g?ﬁ%Qﬁgﬁgy gd 25 al kyl, -S02-aryl,

- S03H, guani do, and -S02-"heteroaryl . ene" refers to a
di radi cat o#3a br andihederst "substiteted allyl" refers to a1t alblylprotpoasatefined sbbwd, n,

preferably haViﬂﬁgin%rﬁ?)% 11 qu%ﬁa%ﬁig,oﬂ}et%}agﬁsl to 5 substituents, and more
preferably 1 to 3 substituents, selectedhr‘.from the group consisting of alkoxy,
substituted alkoxy, cycloalkyl, substituted cycloalkyl, cycloalkenyl, substituted
cycloalkenyl, acyl, acylamino, acyloxy, amino, substituted amino, aminoacyl,

20 mpﬁmmwkmyﬁ»qamhmmeazMOJmmmLhabgmLhw&nijkdthmkﬁq
carboxy, carboxyalkyl, thioaryloxy, thioheteroaryloxy, thioheterocyclooxy, thiol,
thioalkoxy, substituted thioalkoxy, aryl, aryloxy, heteroaryl, heteroaryloxy,
heterocyclic, heterocyclooxy, hydroxyamino, alkoxyamino, nitro, -SO-alkyl, -
SO-substituted alkyl, -SO-aryl, -SO-heteroaryl, -SO,-alkyl, -SO,-substituted

25  alkyl, -SO,-aryl, -SO,H, guanido, and -SO,-heteroaryl.

‘ The term "alkylene" refers to a diradical of a branched or unbranched
saturated hydrocarbon chain, preferably having from 1 to 40 carbon atoms,
preferably 1-10 carbon atoms, more preferably 1-6 carbon atoms. This term is

. exemplified by groups such as methylene (-CH,-), ethylene (-CH,CH,-), the
30 propylene isomers (e.g., ~CH,CH,CH,- and -CH(CH,)CH,-) and the like.
The term "substituted alkylene" refers to an alkylene group, as cieﬁned
above, having from 1 to 5 substituents, and preferably 1 to 3 substituents,
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preferably 1-10 carbon atons, nore preferably 1-6 carbon at on?) Daugmber280in

S exerrplif'(gﬂ pﬁ%g%roups such as nethylene (-CH2 ), ethylene (-Cl12CHz2-),
t he 30 prop;ﬁl ¥ mers (e.g., " CH2CH2CH2® and - CH( CH3) CHETUSAHtE9Hhe
i ke. The term "substituted al kylene' - refers to an al kyl ene group, as

defined above, | fromil to 5 substjtuents,. an referably I to 3
substituents, Zﬁ%%&%ﬁo?ﬁﬁsl%gﬁf%@é@%ﬂ Py aoaligiiect ed from
the group consi sibistigtedfcyelbkiRylycyciialehyll sbathuRl K%Na]k&%’rf;' I li@_{(ramin% I

cl dal'kenyl", acyl,

substituted cycl oal kyl,. cycloal keny|l,” substituted cy
acyl ami no, acy®&FY> amnAcSubEiped pnnocamiAnIcKb 2minaanidaEy oxyaminsmaty| oxy,

oxyam noacyl , ﬁﬁcﬁ&@yadb}’ﬁé]@gen,h@cﬁﬁ(?ﬁmﬁé{ﬂ} gﬂbﬁ%ﬁgﬁ}‘%& boxyal kyl ,

t hi oaryl oxy, _5 thi oheteroaryl oxXy i ohet@rocy t hi oal koxy,
substifuted Phitighrisrearylosy, yiriohetargdyoloyyy, Holethicallixy, subbtitnied thibaikky

het'erocyclic, h oxyanin al ko mno, nitro, “80 al k I,
- SO subgt i tut ed&gﬁ Ef}lﬁyﬂ’ %%ééﬁ}’ ?}th{o mﬂg&%gt;xyﬁg%%&yp@p@w , -SOz g
S 12 S oshieaeeni a0 20 st gl s,
substituted a ne qrqups, i nclu 0se r substituents on the

al kyl ene group %4)216%5%58 %@ZF@W%’gﬁés'@F“Wéﬁ%’gﬁgaWymd -SOurbetercand.ed
cycloal kyl, cychaditibeily| such shtstitutedtaB1dny Gtaaps KRMAE thoRd WhereRet €7 OCYClic O

het er oar yl ﬂbou&g fused to the al kyl ene group. Preferably such fused groups
contain front1 fsHuenisentheiatkylese expep aredused igifirmi ape af ingre dyokalkgt, m

substituted " al i S ' ' f 1 tq.5 of the

al kyl ene car bon@gﬁgﬁgﬁg&gﬁgﬂr%%*OQ%EW%%E@Y%E%WL&Q@W ere Ris
hy((j]r_lt()%e;l, ) or al WetﬁOWMﬂhlmegkybnﬁgdumligyfms sﬁflﬁﬁﬁdﬂ@é@ﬁﬁt h%/l ene
- -), a n | - - =carbaxypropyl ene,_ i somers (--

E:Hz CH( C02H) w"%&%g'% %é‘%?e‘?ﬁﬁ%“@ﬁ%&f‘% c&@@ﬁ%ﬁﬁé{%‘ge I“E'é sRistitufete t er m

"al karyl " ref eralkylend incudgsaikytene gtdapt Rrarie ¥dmans s-oFulesdiiste@dbor 0

al kyl ene-ar # erre al kyl ene,. substitufed al kyl ene and aryl .are defined

herein. Su aﬁmﬁerﬁﬁa@QW@e 5 iR b wheea i in hydpigener allyl. and t he

l'i ke. The ter mEginkl&of shitiffal ﬂErléd&?mlgEﬂdEb&é’ﬂﬁﬁ&e'(@Il(cﬁ*ge”yl -0,

cycl oal kyl - 0-, cycloal kenyl -O, "and al kynyl - O°, where  alKyl, al kenyl,
cycloal kyl, ¢ aetdagg (- Q&Q@H@’fﬂgﬂ*ﬁﬁl@mpﬂbﬁﬁsmm’ﬁér ein. Preferred

oL ko 9rours AChARaLiin, SR LIS SR RERLE, T
n- pent oxy, n hexoxy,Theterm "alkaryl" refers to the groups -alkylene-aryl and -substituted
:20  alkylene-aryl where alkylene, substituted alkylene and aryl are defined herein.
Such alkaryl groups are exemplified by benzyl, pﬁenethyl and the like,
The term "alkoxy" refers to the groups alkyl-O-, alkenyl-O-, cycloaikyl-
O-, cycloalkenyl-O-, and alkynyl-O-, where alkyl, alkenyl, cycloalkyl,
cycloalkenyl, and alkyny! are as defined herein. Preferred alkoxy groups are
25  alkyl-O- and include, by way of example, methoxy, ethoxy, n-propoxy, iso-
propoxy, n-butoxy, fert-butoxy, sec-butoxy, n-pentoxy, n-hexoxy, 1,2-
dimethylbutoxy, and the like.
The term "substituted alkoxy" refers to the groups substituted alkyl-O-,
substituted alkenyl-O-, substituted cycloalkyl-O-, substituted cycloalkenyl-O-,
30  and substituted alkynyl-O- where substituted alkyl, substituted alkenyl, |
substituted cycloalkyl, substituted cycloalikenyl and substituted alkynyl are as
defined herein.

The term "afkylalkoxy" refers to the groups -alkylene-O-alkyl,
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di met hyl but oxy, and the Ii ke. The tern "substituted al koxy" r&fReesmber 2068
gr oups substw ol Kyl - O, substitut ed al kenyl - O, substwg{
R9hy! -

cycl oal kyl -O-, su stltuted cycl oal kenyl - 30 and substit
wher e substltuted al kyl, substituted alkenyl substituted cycl oal kyl ,

substituted cyclaggidseny. Eﬁﬁﬁtﬁ%&'ﬁﬂmﬁ%@%ﬁlﬁe%@ ]ﬁ)g& ngd her ei n.

The term "al kyl al kKoxy" refers to the groups -a 21 20
Decenber 2004 m@bimg@g@sa@wmm@mwbmmmmmm al kyl ,

bstituted alk tt Obtttdlkl
\?\Hefe: nu gl k?l %ﬁ%%%ﬁkgéﬂeaﬁ%&%ﬁy?@g% ﬁmlasaﬁéﬁ?’ﬁ’ts%uﬂ"pis : uI 2neaar)é
as defi ned herelaucyieﬁa@angybﬂmahaydeabymyommp&mzeabﬂﬁydhsﬂﬁﬁOal kyl and
i ncl ude, way y CHZOCH3), t hyl enemet hoxy
(- CH2 CHzoCH3 r&&@gfﬁ@ &Hgl‘?%e‘gf’ ‘%ﬂ eI BRPTOPPEY (-
et hyl ene-t - but @HCETZ@H CHIIEHI) Bethl @ﬁ%-zf»ﬁ]ﬁoﬂy‘(k@H dag:lﬁﬁ%dmem

"al kyl t hi oal koxy" ers to the group kyl éne- S- al

al kyl ene- S-subst i t ut &8e & %N@B@B@k@ﬂ'}ﬁ@éﬂﬂwlm ~gkypleyS-aliod, substitut ed

~al kyl ene- S- subs - E%g‘éf I al kyl ene and
10 substituted a g-%emg%%tjutas | ne E%iI’EI n. ﬁgwrregua%%ﬂ hi oal koxy -
Tt hy! enct hi gyt he ‘mféﬁpw“?‘é‘é‘ﬁ”% ”"g’g ““"‘é! d“"%’E“"“‘“t‘?‘ (PO Bo0HE)
met hyl enet hi gyre % enet Ji amet.hox n
propyl ene-i so- thI g"rt Wﬁ‘g})r( XY BROBPRATE Xy
(- CH2SC(CH3) 3)  afkyldnbsS-hlkidend ilﬁhi%ﬂ:ﬁﬁéﬁ%fﬂiﬁtﬁﬂ@}’ﬂlﬁhﬁl@ﬁ&ﬁﬁnfeﬂ\ fi‘;fv m)nglr adi cal
eferably

.of a branched or ched, unsaturated drocarbon group pr

“having from 2 t&qgg nlaSWY]&P?fh’é’mew msylmoi’ﬂe&@w?ar bon at oms and
even nore pref elﬂﬁ @chi, @t V. east 1 and
preferably from 1- s‘%?xes of Vin ; géﬁ%ratlon hgg)e?fe#ed al kenyl groups
i ncl ude et henyl (CIGREGHH));) and nyl 20 CH2CH~CH), i so- propenyl

L0 el 27 b B T MBS AR L
preferably 1 to uﬁsmmﬂhyd:ecm’eon greqi mfeﬁ!ﬂil)fha@ﬁigtﬁ‘tﬁn gwmcﬁwrsm ng of
al koxy, S ubstit Uto%jpr% eli‘gb)iyz to Y(?cargon a/toms and even more preferably 2 to 6 carbon
atoms and having at least 1 and preferably from 1-6 sites of vinyl unsaturation.
Preferred alkenyl groups include ethenyl (-CH=CH,), n-propenyl (-
20 CH,CH=CH,), iso-propenyl |
(-C(CH,)=CH,), and the like.
The term "substituted alkenyl" refers to an alkenyl group as defined
above having from 1 to 5 substituents, and preferably 1 to 3 substituents,
selected from the group consisting of alkoxy, substituted alkoxy, cycloalkyl,
25 substituted cycloalkyl, cycloalkenyl, substituted cycloalkenyl, acj-(], acylamino,
acyloxy, amino, substituted amino, aminoacyl, aminoacyloxy, oxyaminoacyl,
azido, cyano, halogen, hydroxyl, keto, thioketo, carboxy, carboxyalkyl,
thioaryloxy, thioheteroaryloxy, thioheterocyclooxy, thiol, thioalkoxy, substituted
thioalkoxy, aryl, aryloxy, heteroaryl, heteroaryloxy, heterocyclic,
30 heterocyclooxy, hydroxyamino, alkoxyamino, nitro, -SO-alkyl, -SO-substituted
alkyl, -SO-aryl, -SO-heteroaryl, -80,-alkyl, -SO,-substituted alkyl, -SO,-aryl and
-SO,-heteroaryl. '
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25 substituted c
acyl am no, o1
oxyam noacyl, a
car boxyal kyl , t
t hi oal koxy, subs
het eroaryl oxy, h

ycl oal kyl, cycl oal kenyl, substituted cycl oal k¥hDécember?004
@%¥g am no, substituted am no, am noacyl, an noacyl oxy,
zido, cyano, hal ogen, hydroxyl, keto, thi ok&fT4USO%asosbxy
bi oaryl oxy, thioheteroaryl oxy, t hi ohet erocycl ooxy, ‘thiol,

titutied tenhh'h%ﬁ Qi&yref@rﬁid ﬁfydlzlgroxy%glauﬁf)r%ck%&yam no,

eterocyclic, het erocyc ooxy am no

nitro, -SO- al kylma%@mpmmoumrmlymmzm babar Ry, , - S02

?)lelé)é lm’)e; S%OZU\?\%E%IZEL %@% Il%rb? ﬁ%@%ﬁ%‘g‘%ﬁﬁ%ﬂ {“«g%rzﬁrg%aﬁé'n%/a{%féﬂbz‘%%efz gr s to a

diradi cal of a latcmmm@dladngaﬂbasamah@pkefelﬂ&haﬁmaMteBMﬂﬁﬁ%ngﬂﬁm%ﬁup

pref erably haéll
carbon atons "an

is exenplified b

from2to ar bon at referably 2 to 10
B st led TR iips Sichs stteaites { CHGHD. Bhd havi ng. at

| east | and prefpecipibjrlyne‘l&@ﬁér&(éSgSJOIESHQCHVhﬁM Qﬁsﬁbﬂ?{% likw This term
y gg&i such as et henyl ene ( e propenyl ene

|soners (e.g., -

CH2 edialipaene] refor ta ﬂealkﬂady&ne giidup aser m

"substituted al lgepnydicnsy efj ned -above
having from| to 5 subst]tu % ﬂgr@g%@éﬁgﬁ%%ﬂEP L@Y%Bm;j gubstltuents

selected fromth

@bsgmmg m@@om@e gfoupbmng eﬂabktiﬂyt sitbedakdlatioyy, 1

cycl oal kyl, gHbg ycl bstituted cycloalkenyl

acyl, acylam n0%18Jd];?’ﬁ‘t)sui;’')’('ftl %1&[ do@ﬁ'g’ %‘l‘ ‘Fﬁc}ﬂﬁﬁ@w acyl,

am noacyl oxy, axxlammpa:y}obcy aﬁnd&ubsﬁﬁmmlﬁ@lagﬂ@ac %cazboxy,
.car boxyal kyl, t 0oX t hi ol ,

"t hi oal koxy, sub

hi oar t hi ohet eroar | ox t hi o et erocycl
é"{f)’f%{ﬁfl y yy y

SEY T % &y aox hal cerkexy, gabexysdial |

het er oai yl oxy, ddbayeey, ahic am no,
| S0 al ?%oﬁ%’ubs??*?ﬁ?z%%iﬁﬁﬁ*%% 0y L B a2

nitro, -SO alkyl,

- Sp-al kyl , - SOft

<=

b 2k @Ry Wkl}qtem W@Wlmpheter@@ﬂhdaet eroaryl .

B onal | 3, Wk gl WA SRS, ELRE A0Sty © °

substituents on

cyc: oalz(lgylh t subalkbf}, u‘S@ﬁrsdySdetdrgdryL éﬁgian@l,kmykub{s&m?ﬁtamy;gtlzsg ?@pwl kenyl ,
aryl, etero ar rou u o the al kenyl éne group.
The term "al kynfﬁtS ﬁeﬁ?rgﬁgf' Aﬁé“ﬂ%ﬁ%rsg ?ds‘gﬁ irog erpues Bgludp thesecar bon
preferably havi mhefermub&ithemidh tﬁamh@iylea&gfaap afStusedRb SR GRloY nford ©

cycloalkyl, substituted cycloalkyl, cycloalkenyl, substituted cycloalkenyl, aryl,

20  heterocyclic or heteroaryl groups fused to the alkenylene group.

The term "alkynyl" refers to 2 monoradical of an unsaturated

hydrocarbon preferably having from 2 to 40 carbon atoms, more preferably 2 to

2

0 carbon atoms and even more preferably 2 to 6 carbon atoms and having at

least 1 and preferably from 1-6 sites of acetylene (triple bond) unsaturation,

- 25 Preferred alkynyl groups include eﬂ1yny1 (-C=CH), propargyl (-CH,C=CH) and
the Tike. | -

The term "substituted alkynyl" refers to an alkyny! group as defined

above having from 110 § substituents, and preferably 1 to 3 substituents,
| selected from the group consisting of alkoxy, substituted alkoxy, cycloalkyl,

30 substituted cycloalkyl, cycloalkenyl, substituted cycloalkenyl, acyl, acylamino,
acyloxy, amino, substituted amino, aminoacyl, aminoacyloxy, oxya:lmnoacyl,
azido, cyano, halogen, hydroxyl, carboxy, carboxyalkyl, thioaryloxy,
thicheteroaryloxy, thicheterocyclooxy, thiol, thioalkoxy, substituted thioalkoxy,
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20 carbon atons and even nore preferably 2 to 6 carbon atons ZhBedembenRPOat
| east 1 and woafi@sapl y from1-6 sites of acetylene (triple bond
unsaturation. 25 Preferred al kynyl groups include ethynyl (13 3098
propargyl (-CH2C=CA) and the like. The term "substituted al kynyl refers

to an al kynyl g&@ﬂ;ﬁqﬁ&x}dﬁ&bﬁﬁﬂd ha’eeﬁ:\éeym@»/hagmfﬁ?gﬁﬂet&g l}gd stituents, and

preferably 1 to substituents, selected fro consi sting of

al koxy, substi thY@ﬂX)@mmylkow@m%mm -S@el@&bSOFmbstﬂutedﬁlﬂYDaﬂ;(ﬂ-mb;L-
cycl oal kenyl SB@%&&%&E c.‘b]gq m am no,
substituted am no, am noac i noéc oxy, "ﬂ]%i 313’2159‘11 Sa(ia&e?eﬂ%/ﬁrylcyan
hal ogen, hydroxyl, cﬁhmw"a&mymmfdwﬂoammoﬂaﬁmﬁsauﬁw%&%@m&{yI OXYy,
t hi ohet erocy§l Wgﬁ L hi % g %& substituted thioal koxy, 23 20
December 200 3‘(’ ;Pf %’Q@%‘“&r‘?‘l’m%ﬁfﬁfﬁ‘HYﬁmHQtﬁéﬁbmryl
het er oaryl oxy, &tetneuod yenintore PRERIYIE Y € #8Non atbhd LAKNAL: %Q Tedd K am no,
nitro, -SO alkyl elr%)?:gubst |tuted al kyl, - Socgrg%msmet eroaryl, -SO2
al kyl, -S02- s ubRteferahl from 16 pites ofgpetylingi(trighe E’y¢ferréﬂhe term

"al kynyl ene” T efymiée gous ittlide et L %ﬂ
preferably having from%o“?’o 40 car nlelgc{to(?rgégh%&rgﬁ @8% Q?f%d 10 carbon
atons and even %rhlicpreferably 2 to 6 carbon atom; and haV| ng at least 1
and prefergply fro | eqn unsat urati on.
Preferred al kynyl enr&eﬂegrgoups ] nc%d%%ﬁgt‘ Eﬁf‘%ﬁ - rgB“ﬂEra@yl ene
(-CH2C-C) and deﬂaedhbmmmﬁgﬁoiﬁruetotsaumum&@mpt& kycrwbﬁ,eﬁue digfers to

an al kynyl ene gr efi ned ahove having from 1 to 5 substi tuerits and
‘preferably 1 to° %ogeﬂgi"("?&’ﬁ @?@H"’% swhstifedplkeny, exslallsd,i ng of

-al koxy, substi tsubsgturble (Y B@ikléﬂ)} %ﬂ%ﬁ%%ﬁc@%

cycl oal kenyl , sub t| t ut e cI oal kenyl , acyl :)xy, am no,
substituted am 33 ‘é@}i‘g stityipd WWmempkyawEQaﬂdo cyan,

thi ohet er 22?3?3%“" e e o R et 1 e
t hi oal koxy, ar thloagﬂguy@ttgohemaeylw fhioheleedoyrivary, thwly thlbak@w Substithed
'S0 subst ¢ ut s ERLET AT o RGBT ooy, eiesiseia by |
- S02- substi t ut ehbtabdwlopxy,ﬂﬂaroﬁyatbmdl‘m:oxyamo nitro, -SO-alkyl, -SO-substituted
alkyl, -SO-aryl, -SO-heteroaryl, -SO,-alkyl, -SO,-substituted alkyl, -SO. -a;ryI and
20 -SO,-heteroaryl.
' The term "acyl" refers to the groups HC(O)—, alkyl-C(O)-, substituted
alkyl-C(O)-, cycloalkyl-C(O)-, substituted cyclealkyl-C(0)-, cycloalkenyl-C(O)-
. -, substituted cycloalkenyl-C(O)-, aryl-C(O)-, heteroaryl-C(O)- and heterocyclic-
C(0)- where alkyl, substituted alkyl, cycloalkyl, substitated cycloalkyl,
25 cycloa]kenyl substituted cycloalkenyl, aryl, heteroaryl and heterocyclic are as
defined herein,
The term “acylamino™ or "aminocarbonyl" refers to the group -C(O)NRR
where each R is independenily hydrogen, allyl, substituted alkyl, aryl,
- heteroaryl, heterocyclic or where both R groups are joined to form a heterocyclic
30  group (e.g., morpholino) wherein alkyl, substituted alkyl, #ryl, heteroaryl and
heterocyclic are as defined herein.
The term "aminoacyl” refers to the group -NRC(O)R where each R is
independently hydrogen, alkyl, substituted alkyl, aryl, heteroaryl, or heterocyclic
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20 -502 heteroaryl. The term"acyl" refers to the groups HC(Op0 Deahibyt 2004

C(0) -, substifguhiRgssal kyl -C(O -, cycloal kyl-C(O-, substit
cycloal kyl -C(Q ~, cycl oal kenyl -C(O) - substituted cycl oal ke;%ffbl‘j'&'f(”&ﬂ@}’s

aryl-C(O -, heteroaryl-C(O- and heterocyclic C(O - where al kyl,
substituted al kwherawa:kggkdmﬁuneﬁmiaiﬁtm&wsal@ahlsﬁéfocy&f’b dr¥ & RAhkeny!

substi t ut ed cyclllpgal kenyl, aryl, heteroaryl and heterocyclic are as defined
herein. The ter ®™&tyl ami no" or "am nocarbonyl" refers to the group

-C(ONRR where eachﬁ{&i«gﬁmg@&y:ldatﬁ%%ﬁg%gh r@ﬁﬁg«l refSdRSEL é‘:‘i‘%l?g ?Ioqur/nl .

aryl, heteroaryl, heterocyclic or were oups are joln
het er ocycl i ¢ 30 -JRE(P)QR wiere eaehr B liroindepohdontly hpdmgel, bilcyl, substistddtality@d al kyl |

aryl, heteroatyl LG as .defi . herein. The term

Mo nomcyl - 1ot el oY CLORKEL BB G BRI Al sl elsBding 1
hydr ogen, al kyl and higstocyalic et @ldefihed Iereph., het eroaryl, or heterocyclic 24 20
Decenber 2004 WO 01/ %ﬁ3fe8 RCT/ USQ1/ 399@1 V\hereié‘gyaéﬁl , substituted al kyl,
aryl, heteroaryl and HeFEPoEPMRYC Teffrs tothe grompsallyl-GEPOrrsubstitaed alky

"an noacyl oxy" @(OJ@!, kpoHIITIOYO 2 BiHRRHHRYEE AGICIB)D- ALK O)PNRC( O OR
where each Ris in?zlependentll;qhg/drogen, aIE I%ub@?t’%m)%l -5 aryl,

heteroaryl, or ReteEaBEkdPIE- %‘P@%ﬁkﬂ@)éwﬁmﬁh alit) subistituited i) |

heteroaryl gpnd C ' gﬁlgg ' ' rm " acyl oxy"
refers to the grcgf}ps a %’%ﬁ%%)%%l u%lpﬁ?gﬁgkﬁ@?%g&%%&afe“

cycl oal kyl - C( 0) gsfinedidisssin.t ut ed cycl oal kyl -C(Q O, aryl-C(Q O, .

atkyl 1D eyl vl kyi e HERERSTNEk) g Bhimleptiof b seboseli goue aha

het erocyclic ar dons6 toclff dartes diistiaving Bathgleinp (é%[,bhén}ﬂf&%ﬁtiﬁl@ an _
unsaturated aromatj c ﬁé&tﬁ)o yclic group of from6 to 20 carbon atons having
a single ring (89’@)‘*.3?3‘% Vﬁ)‘m@?’WH?FWﬁII?St%HH’SH%%m@F%MQWhﬁQ&, wher ei n
at | east oneilsi dghw M1, (Roftnyl. H3R | 5@, renyl,
fluorenyl, or ant tﬁglp) Pr eéfng]r’r eg gjrdi/l S P%l%yu%rgﬂ%ﬁgn ?%aﬁg%%ﬁ%] and the
li'ke. Unless ot RaphidandBedikeai ned by the definition for the aryl

substi tuent, Unless otherwise constrained by the definition for the aryl substituent,
such aryl groups can optionally be subgﬁmted with from 1 to 5 substituents,
preferably 1 to 3 substituents, selected from the group consisting of acyloxy,
20 hyd_roxy, thiol, acyl, a]kyl, alkoxy; alkenyl, alkynyl, cycloalkyl, cycloalkenyl,
substituted alkyl, substituted alkoxy, substituted alkenyl, substituted alkynyl,
. substituted cycloalkyl, substituted cycloalkenyl, amino, substituted amino,
) aminoacyl, acylamino, alkaryl, aryl, aryloxy, azido, carboxy, carboxyalkyl,
~ cyano, halo, nitro, heteroaryl, heteroaryloxy, heterocyclic, heterocyclooxy,

25 aminoacyloxy, oxyacylamino, sulfonamide, thioalkoxy, substituted thioatkoxy,
thioaryloxy, thicheteroaryloxy, -SO-alkyl, -SO-substituted alkyl, -SO-aryl, -SO-
heteroaryl, -80,-alkyl, -SO,-substituted alkyl, -SO,-aryl, -SO,-heteroary} and
trihalomethyl. Preferred aryl substituents include alkj;l, alkoxy, halo, cyano,
nitro, rihalomethyl, and thioalkoxy.

39 The term "aryloxy™ refers to the group aryl-O- wherein the aryl group is
as defined above including optionally substituted aryl groups as also defined
above.
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such aryl groups can optionally be substituted with from 1 t o2&December 2004

substi t uent swo qaessherably Ito 3 substituents, selected froméﬂ%{,%ﬁy@
consi sting of acyloxy, 20 hydroxy, thiol, acyl, alkyl, alkoxy, alkenyl,

al kynyl, cycl oal kyl, cycloal kenyl,. substituted al kyl, substituted al koxy,
substituted al kenyl , Theteahi“tnylend” flfdty ythe dirslidas dérived 69nCx9] @aidardg

substituted cycl gal.kenyl, am no, ;substituted am nqQ, . anm noacyl, acyl am no,
al karyl, aryl, WW@)P&FM%?@éE:‘é?F‘E‘BR%Wl;z‘PbWﬂEﬂeﬂafﬁ'o, nitro,
heteroaryl, het ghaileabOKY-phétleae O BhithyI LA BEMAL00XY, 25 ami noacyl oxy,
oxyacyl ami no, sul fonam de, thi oal Koxy, substituted thioal koxy,

t hi oaryl oxy, thi ohet €boterm“axipo” refeysdo tbglgroupSBEbubst i t uted al kyl, -SO aryl,
-SO heteroargl, -S ket 202 > | kvl w302 aryl .. =502

het er oar yl an:yd trihalonme h?ﬁ@%&%&?ﬁ%ﬁ%&gt@eﬁé?q'@wg%ﬁ%g al kyl ,

al kory, hal o],c C yuadep endnilﬂ}rmlectediﬂmlim&gto duplcpnsistoh 'gtﬁlﬁhjahd)éi@m(wkyﬁaxbmtcﬁe(rj rn]c ;
"aryl oxy" refers,to the grou ryl.- 0- rejn oup is as define
above i ncl udi ng 25 %‘H&zﬂ%}’ ﬁ@?@ﬁ?@ﬁ%ﬁﬁ%ﬁaﬁﬁ?ﬁ YHefi ned above.

25 20 Decenber .aw@kw,@wﬁw&&ﬁ@mb@yw%&sﬁwmgmﬂ ene” refers

ary

to the diradical derived fromaryl (including substitute ) as defined
above and is exd&fistormil apd kgjeracyzlip provided Hzat botB R s e gt htdsogen, 4~ phenyl ene,

|, 2-napht hyl gpe and Qg ] F iR h Rl tQ - . p NH2. 5
The term™” su%fs]t itute amoln%ﬁl rrel?grté%é)‘(?'ﬁtﬁghgr ou%g{ﬁﬁﬁﬁlﬁnag?%ggﬁ%@% S

i ngependengl y Fdli&mml Alﬁp,tcfb@, @hlo(ﬁh_l,ﬁnéﬁs,d' tIi{yilgnyli,ﬂh,%/I:lmngmMajm;eL ,
substituted a C : t. e oa al kenyl.,

~ Substituted al kéiﬁn%iﬁf”’ cygﬁ%%’e@ﬁkﬁ)ﬁﬁsh 9{,%30%Cﬁ%§fqgeqll@m¥§| kynyl ,
substituted al kyaytallyacsirring faineracids ye wolldabengh @@\ lahd igdhei¢] 4ed that both

R s are not hydrogen. .1Q "Amno acid' refers, 3o any of the paturally
occurring am no e§%11§§.1)(y8:_ en (6.5 \glycing), gl %@&-’War@%?a@%l,e“@?, Hi s,

Hyl, Hyp, 1185 liglbucin¥ profie), subftituted At (.26 s inkifeonifd, Reride) mettdtfiney@l ) i N D,
L, or DL form The _S|d’e chains of naturally occurring amno acids are well

known in the ar tcysipiee. aprertifcreid, pemaraginea giviamic ﬁ?@rﬁbﬁ@ﬂn@@r:ﬁﬁinea@di n gl ycine),
subst i {ut 6d al kol kBT ey & ppfen SOl bioohil, ESGARA BAGNTT)
aspartic acid, deparsigityresing)| anddwieromylnttyl @lg.itaa i Misidime).gi ni ne, and
The term “carboxy” refers to -COOH.
20 The term "C-terminus" as it relates to a glycopeptide is well understood
in the art. For example, for a glycopeptide of formula I, the C-terminus is the
position substituted by the group R®. |
The term “dicarboxy-substituted alkyl” refers to an alkyl group
substituted with two carboxy groups. This term includes, by way of example, -
25 CH(COOH)CH,COOH and -CH,(COOH)CH,CH,COOH.
The term “carboxyalkyl” or "alkoxycarbonyl” refers to the groups
"-C(0)O-alkyl", “~C(O)O-substituted atkyl”, “-C(0)O-cycloalkyl”, “-C(0)0-
substituted cycloalkyl”, “~C(0)0-alkenyl”, “~-C(0)O-substituted alkenyl”, “
C(0)O-alkynyl” and “~C(0)O-substituted alkynyl” where alkyl, substitated
30  alkyl, cycloalkyl, substituted cycloalky}, alkenyl, substituted alkenyl, alkynyl
and substituted alkyny! atkyny] are as defined herein.
The term "cycloalkyl" refers to cyclic alkyl groups of from 3 to 20 catbon
atoms having a singfe cyclic ring or multiple condensed rings. Such cycloalkyl

win)
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| ysine), alkaryl (e.g., as in phenylal anine and tryptophan), 2¥Bsewemben2fs

arylal kyl  (®odbiespg I n tyrosine), and heteroaryl al kyl (e.qg '
hi stidine). The term "carboxy" refers to -COOH 20 The ter%megﬁlépg?%us" as

it relates to a glycopeptide is well understood in the art: For exanple,

for a glycopept igdﬁpm‘nchﬂe,\r/?;) vaayl of ek A8pIE- e Ridp Srub Brds Rfch &%gblgw@;(g

substituted by the group The term "di car boxy-substitute refers

to an al kyl gr oGpcloiysesclopertyl, ayalepciyhand shedike orgmdtipls ringisiractures sachncl udes,

by way of exanplagadamaggngl—@ 0 2CO0H and - CH2( 000H) CH2CH2COCOH. The term
"car boxyal kyl " or ™al kox car@gn%grefers to the groups "-C(O O al kyl ",

".{0) O substituted Zhiidh "subsiFe} Cydgalkylatefars to, cytloali) Soupstasingt ut ed

| oal kyl ", 2-¢(0)D:alkenyl". "-C(0)0- tjtuted al kenyl ", -
0 Oral kyny1d T Pty &Pl endrrplerely R mbsiiete S9Pet o ¢ ut e 30
al kyl, cycl oal kgroupsuhsistingof altoy edtaahikad alkoxy kyodhikys Wastiiedt €d al kenyl

al kynyl and substituted al kynyl al kynyl are as defined herein. The term
"cycl oal kyl " ref"g‘f‘lg‘iufﬂ: W@Pi%nyil W‘F“t\gf’ gysdoarenyly gyl acylaming, eqiBBn  at ons

having a singl e ag¥i), bihshituldd affindTintroBd A, HARGE 53% ' ycl oal kyl 26
20 Decenber 2004 WO 01/898328 PCTI USOII%QQB g?% )s T nc H%pgﬂca%if}g’way of

exanpl e, singl e cYamghalegenchydral ketohthinketoyedramsy opyboxyalkyl thidmtlety,

cycl opentyl , 1 yGl: : ' r tiple ring.structures such as
adanant anyl| ,Iﬁngﬁ‘%&?‘%%g%ﬁiﬁéﬂ?@?#&%ﬁs@@m :Q’Cfng’g??ﬁittﬁ? s to
cy(t:)l ?a![ kyl tgrouplsrl,r?ylgxlggheﬁmimr']yb,metbrdwy}&x}sh&s:b?ﬁdﬁema{emc??moﬁy,ef e[) a:)!%/ t1 E:I o3
~substituents, selected.fro e . grou nsi of al koxy, substitute
—al koxy, cycl oal f}x@aﬂg?’i%ﬁadme al‘agrﬁﬁﬁﬁf_@y-%&g&b%ﬁ% alkdy Ot ed

cycl oal kenyl , asp-heté6atyBSOalkyACB0Rsbstitudedl AMGA, -8OREHA bl 3, A 1.

am noacyl, aminoacy| oxy, oxyam noacyl, azido, = cyano, hal og_én, hydr oxyl ,
keto, thioketo, carbdR§termapysinalkenyly refers i qyaligellssayl goops of ommed &y 2hr y| oxy,

t hi ohet er ocyd 0@¥¥%on hibi® havihdh &a ; ' é&& aryl,

aryl oxy, heter oaryfn,l het er oaéI Io@é?@&%&%@%éﬁ%@%& er?gﬁ%%%xy,

hydr oxyami no, aMResiyatann dxamples of suitgdede aydlydikenyl3Moupnstindlade, for dostalobey | |

ind b2’ et or oSSR Hickb creltel ot RO S HT ind B e Vo ol Koyt
groups of from 4 to 7ZBeterm "substituted cycloalkenyl" refers fo cycloalkenyl groups having
from 1 to 5 substituents, and preferably 1 to 3 substituents, selected from the
20  group consisting of alkoxy, substituted alkoxy, cycloalkyl, substituted
= cycloalkyl, cycloalkenyl, substituted cycloalkenyl, acyl, acylamino, acyloxy,

amino, substituted amino, aminoacyl, aminoacyloxy, oxyaminoacyl, azido,
cyano, halogen, hydroxyl, keto, thioketo, carboxy, carboxyalkyl, thioaryloxy,
thioheteroaryloxy, thioheterocyclooxy, thiol, thioalkoxy, substituted thioalkoxy,
25  aryl, aryloxy, heteroaryl, heteroaryloxy, heterocyclic, heterocyclooxy,
hydroxyamino, alkoxyamino, nitro, -SO-alkyl, -SO-substituted alkyl, -SO-aryl,
-SO-heteroaryl, -SO,-alkyl, -SO,-substituted alkyl, -SO,-aryl and -SO,-
heteroéryl.
The term "halo" or "halogen" refers to fluoro, chloro, bromo and iodo.
. 30 “Haloalky]” refers to alkyl as defined herein substituted by 1-4 halo
groups as defined herein, which may be the same or different. Representative
haloalkyl groups include, by way of example, triffuoromethyl, 3-fluorododecyl,
12,12,12-triflucrododecyl, 2-bromooctyl, 3-bromo-6-chloroheptyl, and the like.
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15 carbon atonms having a single cyclic ring and at |east one2@pDecembaf2004,
I nternal unsaturation. Exanples of suitable cycl oal kenyl groups i nclude,
for mstanc@’oo]@?@ﬁobut 2-enyl, cyclopent-3-enyl, cycl ooct PEI/ERI13¥RA t he
i ke. The term "substituted cycl oal kenyl refers to cycl oal kenyl groups

having froml to 5 substltuents referably 1 to, 3 substituents,
sel ected fromthe 2dh§ t?"'%‘g’fa“é’f:% gr%‘@dgtﬁ%ié%i%ﬁ%‘?&

- cycl oal kyl, suba'isdg.& W&ér%bﬁéelecﬁ%&%oﬁ%ﬁ%&ﬂ)mﬁo‘%&ﬁ%& kiR Yithin at

cycl oal kenyl acyl, acylamno, acyl oxy, amno, sub tuted am no,
am noacyl , am nbﬁynmg(lﬂh%mmmdbﬁnonamab cyan, hal ogen hydr oxyl ,

keto, thi oketo car rbox r oar yl oxy,
t hi ohet er ocycl ooxy, q‘?lﬁl o1°; Df%éﬂ?d%g?éﬁﬁﬁdfofwe o , 25 aryl,
ﬁr)él oxy, hetsr O%Stltuedﬂ,eshai hmergﬂtu@kgrpuﬁsezhﬁso booptinniaity sdheﬂitait:eﬂ?wigi Iétwjlk

ydr oxyami no, ainin al ky - sybstitute

-SO-aryl, -SO ﬂ’gf it preterstbpg 197 ﬁ%sﬁme%&fe@&'ﬁggﬂwﬁﬁﬁamar egpsist inghs: o, yl
and - SQ2- hetergg Eﬁgt@{dnac?ﬁhlﬁy Ao xyh alkesans f,ef8oh1Ry | UOr O,

chl oro, brono and |o 0 Bal oal ky[l " refers to_ al yI as defined herein

substituted by MEM%S'@FWM%LG@SHW&QM1W stifpted plkaex). be t he same or

different. Repr |ﬁ§ i'h W% %g"@lxarrpl e,

trifluoronet hyl,&%gﬁ%‘%or ]Hecg/@ﬁﬁgé@&?’?% uar odode br onooct yl ,

PCT] CB01113098. The. Log o+ ot o ooyl Lel 6L s Lo h“’”"*@"’m?‘z‘d"m"”‘?e’fg |
e refer 0 an.aromatic oupo rom

to 15 carbon agﬁggrymiyapg, 1o, heteg fgge’éoc?fyé?i‘yf FhogX ni trogen

~and sul fur vmthhéiera&ycldoﬁyﬁmlﬁmyro @xyadylatnies, ma:ﬂkmr@btsﬁtmdone ri ng)

Unl ess ot herw se, cgnstrajl ned by the defl nition for the heteroaryl

substituent, suthipafioxs tBigayloxy; bighsteroaryloxs, Bi-AlkHhar qrs%@?q%d' with 1to
5 substltuents,;,c)p‘l;.jq,]c ﬁé oﬁryLQS sg@%&@&ﬁ’c_tgqﬂ_ aky108q,he group

consi sting of acyl'oxy, r oxy, ) acyl al kyl, | kéx aIkenyI

al kynyl , cydiSoahetgraryl mﬂdnbdom&hyl Hﬁa@@iﬂlm@@ﬂmﬂmcu vli alkersel al koxy,

Zibett ot ed oyeFabiopen R AR B Hon RS ShisatoaY kBBl b

acyl am no, al kahye,a shigle ringfeyd. qyyyldylmtﬁﬂsabomum@mndmedmgsa(bgyl cyan,
AT T L G

. faryl. _

20 “Heteroarylalkyl” refers to (heteroaryl)alkyl- where heteroaryl and alkyl
are as defined herein. Representative examples include 2-pyridylmethyl and the
like,

-
-r-

The term “heteroaryloxy” refers to the group heteroaryl-O-.

. The term “heteroarylene” refers to the diradical group derived from

25 Theteroaryl (including substituted heteroaryl), as defined above, and is
exemplified by the groups 2,6-pyridylene, 2,4-pyridiylene, 1,2-quinolinylene,
1,8-quinolinylene, 1,4-benzofuranylene, 2,5-pyridnylene, 2,5-indolenyl and the
like.

: The term "heterocycle" or "heterocyclic" refers to a monoradicat

30 saturated or unsaturated group having a single ring or multiple condensed rings,
from 1 to 40 carbon atoms and from 1 to 10 hetero atoms, preferably 1 to 4
heteroatoms, selected from nitrogen, sulfur, phosphorus, and/or oxygen within
the ring. '
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t hi oal koxy, thioaryloxy, thioheteroaryloxy, -SO alkyl, -SO sulsDicenbed004

al kyl, - SO.aryl..-SO heteroaryl, -S0z al kyl, -S02-substit ,
-S02-aryl, - 193828, ot eroaryl and trihal onethyL Preferred g#?ﬂsﬁhg%ékl tuents
i nclude al kyl, al koxy, halo, cyano, nitro, trihalonethyl, and thioal koxy.

Such het er oaryl grOme&%?laﬁﬁx&ﬁmaa&ﬁméaémm(i&lfa;rtheméfér&aybu@r furyl) or
mul tiple condensed rings (e.g., indoliZinyl or benzothi en%;_lég. ' Preferred.
het er oaryl s i nciubstsugngsudyhsterpgyclio Byaupsiens befoptignallysubstitrted wih § tafky|

refers to (heterqgar gfl\?l)ggig)lz%tlc’? s‘ﬁ@&ft@e g%pg&%grﬁ@m%%ﬁ@#%bmat%{ﬁﬁﬁm fined

her ei n. Represe’ﬁ’t ars npl'és 1nc pyri he T1’ke. The
ey oy MBSk, e, e a1

ers to the diradical group desi.) rom ef eroary
(i ncl udi ng sébs%F{O&{k&eﬂh%‘iYgﬂsg‘mnﬁa L“xgeq“?’ﬁ%&“{&%@g} amhg, ?‘g’mae“'k’%rrpl i fied
by -the groups Zufmb¥dyichyl SRmindadylPadidodlepehs, tRlogen, dylteh il ketoyhivketo,

1, 8-qui nolinylene, 1,74- benzofunanylene“ 2, 5-pyridnyl ene, 2,5-indolenyl and
the |'ike. The teabaxyhearemxyaliay) thioasyloxy, driehetiagarylogy, tﬁllelp"é?rgw%%éy %r adi cal

condonsed 11 nge iRkl fhatud BUEIARY 801 &Rl HeferbarlinbroliaP ® | ons,

prg;erabl y 1 toh@t?]robmﬂm' {]Mmys],oox}alhydmmnﬁn' @ rikexyznsigesnitre.SOkylphos phor us,
' in .. ' 28,2

hoT Usar 1 S38s "Subcisefakil S8 B0 TRREIRE, sthalo b Qi |

heterocyclic syl 13@55543? 0£dE0) ride8Oskisttroary rSush detemiy iz grpipsomal | y
substituted with 1 to 5, Idectedfrom

C o and preferaply 1. to ubstituents, .s
the group consiBavedgingle @&g@whplggggqbep%/egtr@gs. whwgﬁ}cﬁiﬂcﬁl ©
substituted cycl@ eﬁglyeghﬂlgugﬁ@we,ﬁk&ubst ituted 5 cycl oal kenyl, acyl,
acyl am no, acyl oxy, amno, substituted am no, am noacyl, = ami noacyl oxy,

oxyani noacyl , azi do, Exanapics ¢faiitengsn hetaspgycissyand hrlsrogryls inplgde byt are sk poxy,
car boxyal kyl,< thi t.hi. _ : ' &hooxy, thiol,
hi oal Koxy, Bt Vs Bhfote, sk AR, B By A%EL 51 BN
het er oaryl oxy, piddazinacindblizine, soindolecinddieandazolaymhriog,qumaligineal koxyani no,
nitro, -SO-alkyl, .10.SO substit d.al k : SQ.aryl . - SO I,
-Se-al kyl , - soegyipeline, qunefine, pﬁht:ﬁazme, q_%lhﬂaylpyndme, t!nﬂnox%%i@, %ﬁ%ﬂ)%g,

cinnoline, pteridine, carbazole, carboline, phenanthridine, acridine,

phenanthroline, isothiazole, phenazine, isoxazole, phenoxazine, phenothiazine,

20 imidazolidine, imidazoline, piperidine, piperazine, indoline, morpholino,
piperidiny}, tetrahydrofuranyl, and the like as well as N-alkoxy-nitrogen
containing heterocycles.

Another class of heterocyclics is known as “crown compounds” which
refers to a specific class of heterocyclic compounds having one or more
25 repeating units of the formula {-(CH,-),A-] where a is equal {o or greater than 2,
and A at each separate occurrence can be O, N, S or P. Examples of crown
compounds include, by way of example only, {-(CH,),-NH-],, [-((CH,),-0),-
((CH,),-NH),] and the like. Typically such crown compounds can have from 4
to 10 heteroatoms and 8 to 40 carbon atoms.
30 The term “heterocyclooxy” refers to the group heterocyclic-O-,
The tenm “tbiohéterocycloé:qf * refers to the group heterocyclic-S-.
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al kyl, -S2-aryl, oxo (=0, and -SO2 heteroaryl. Such het er oc¥tDécmtjer@9p4

can have a ing or nmultiple condensed rings. Prefe
het er ocycl i éibﬁﬁézsﬁﬁ%e nor phol i no, piperidinyl, and the I|i Ebﬁﬁjgxlélr?% 3es of

ni trogen- heterocycles and heteroaryls includeé, but are not 15 |limted to,

pyrrole, inm dazol e, myEazal: rmmwng&;at&x&a@yaspepwéisrwmﬂﬁcm&urIdaZIne
I ndol i zi ne, isoindole, 1 ndole, 1ndazole, puriné, "quinolizine,

i soqui nol i ne, qimith@alit_nEqreptmhlal fazagbcomamﬁyfomaﬁﬁheﬂ-@mmtme,

qui nazol ine, cin olln be, carboline, phenanthridine,
acridi ne, phenlélcfft1 %jf'gﬂefé%@ﬁl az gﬁgnam ne, isoxazole, phenoxazine,

phenot hi azi ne, 20 i wrmzﬂiiahywlamm’dazmarbpmm defers to hqygogri ne,

'a;‘dﬁlJ&&“EP??%@NRM%%&%&%M”" o togtoalion. Shgubegtal e
heterocyclics i gykneibaas, or%é%ﬁmﬂkyw@waﬁmwd@m%@phﬁeﬁwlflc

cl ass of heterocyclic conpounds having one or nore 25 repeating units of
the formul a [- (@M hefegogyclic gigas defipeidegiual to or greater than 2, and A at

-each separate occur r RE a%hoP@le ,,%ﬁ? 05_; Exarrpl es of crown conpounds
i ncl ude, by way .of exanple P 3 NHY3, [-((CHi Oa- ((CH2)2

NEI )2] and the I|ike. qum&lahoyplmnoheﬂayhmmoew@mdmdﬂﬂﬁﬁfﬁé@ioﬂbpm 4 to 10
het eroat ons and 8 to,_40 car on at ons The .t refers
to the gr oupﬁl"net er ocyBY {epn PHosp Hﬂ%“?@yﬁm e&‘ﬂ&@f&%’gﬁ%@yﬁ'@(@s to the
-group heterocycp(@)(ﬁﬁ) 29 20 Decenber 2004 V\D 01198328 PCT113801113998 The

term"N term nus” as_It rel ates to a Iy %g ‘¥E°i understoqQd in
_the art. For -exanpl eThe ispn apredmgs mefuges fep us is

the position Sﬁf&%ﬂet ool éﬂa&%&&&u v@eém unﬁgefﬂlemenaefﬁ/ﬁceyl ani no"
or "am nocar bonyl oxy"™ refer o the group 5 - O NRR where each Ris

|hndepende|nt |y hMupsﬁt&wl Forggggp}e;mgdmmw hWnF@WyI or
I d
neter ooyl | 368 bep Xy BRIl et 08 3o o

erern ono refers to PCBH2.
The term phosphonormétemhamtammuséfaettsemesNd:gljnboﬂeﬁd@)s(mmderst@drhe term

phos phonoret hyl ‘alm nogg )élample (ta'gr a yoopeﬂhdg'_%tzormmljl,%e ﬁztermmus is the
position substituted by the group R®. '
The term "saccharide group” refers to an oxidized, reduced or substifuted
20 saccharide monoradical covalenily attached to the glycopeptide or other

compound via any atom of the saccharide moiety, preferably via the aglycone
carbon atom. The term includes amino-coniaiuing saccharide groups.
Representative saccharides include, by way of illustration, hexoses such as D-
glucose, D-mannose, D-xylose, D-galactose, vancosamine, 3-desmethyl-

25 vancosamihe, 3-epi-vancosamine, 4-epi-vancosamine, acosamine, actinosamine,
daunosamine, 3-¢pi-daunosamine, ristosamine, D-glucamine, N-methyl-D-
glucamine, D-glucuronic acid, N-acetyl-D-glucosamine, N-acetyl-D-
galactosamine, sialyic acid, iduronic acid, L-fucose, and the like; pentoses such
as D-ribose or D-arabinose; ketoses such as D-ribulose or D-fructose;

30 disaccharides such as 2—0—(05—Lvancosamiﬁy1)—i3-D-glucopyranose, 2-0-(3-

| desmethyl—a-].fvancoséminyl)—[i-D-gluoopyranose, sucrose, lactose, or maltose;
derivatives such as acetals, amines, acylated, sulfated and phosphorylated sugars;
oligosaccharides having from 2 to 10 saccharide units. For the pui'posw of this
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P(O (OH) 2. The term > prodrug" is well understood in the art - 2nDedembér2064
conpounds that converted to pharmaceutically active conpounds of the

i nvention i n&gmﬁéﬁﬁal i an system For exanple, see Remi ngt Jﬁ@somw%

Phar maceuti cal Sciences, 15 1980, vol. 16, Mack Publishi ng Conpany, Easton,

Pennsyl vania, 6 424 t.er " . " @E{'.t | at to a

gl ycopepti de i saev\%?ﬁo n&g?ssa&l%gh&lagé]feﬁ%e&acrgé%lﬂ—%?mexar#p%{h??%ﬁ%g

gl ycopepti de of némemldtére hnd thecaddhdridestanis dithert iheheipayeh tor-pref@atdgin t ut ed by
the group R5. The.term "sacchari de group” refers-to an oxidi zed, reduced or

substituted 20“¥YIHRPF e Bonor adi cal coval ently attached to the

gl yeopeptide or ot'hefrhe £REPAHREG-cYhiRinfRkashBHALIrol Y eftAC AR A DI et Y,
preferably via the aglycone carbon atom The term_includes
ani no- cont ai i n§FSRLENBs ArjanimosastitienRdaprseretiic apine genipgingdes i ncl ude, by

way- of 1l1]ust ragi&ﬂmﬁgﬁgﬁg_ gzéﬁnéﬁs%%%g%%@w&%‘%sg iD xyl ose,

D- gal act ose, vancosam ne, samri e, epl - vancosani ne,
4- epi - vancosan Nejcosamse 4iape vaimosamins acisamine, afdinnseund, deynosamine, 3-epi-

3- epi -daunosam ne. ristosan ne | ucamj ne, N nethyl ..D- gl ucm ne,

D- gl ucuroni ¢ ac?WOWB%{?{Q&W&‘%%?‘%@F&%%Q@ € B%gal act osani ne,
sialyi ¢ acid, iduroniThe ®éh dspite-dttdcied eycladlklyligheup’” irkfeis tp ARy €164yl grslp as
D-ribose or ar abi nose; ketogses such as D r bulose or D-fructose; 30

di sacchari de¥ s@trhgdtoznoberne via pecashAn A commen i beB sipesinose, 2- 0- ( 3-
desmet hyl - a- L- vancos afi fyh Istkrdofhiddrt GOR YA ABOS & gi S oRpBund BGfepSE, Of

mal tose; derivatives such as acetals, amnes, acylated, sulfated and
“‘phosphoryl at ed spdasteod indhg ayt snd oifras anpdeer pemporydieving the ssmegnadecadanar i de

-units. For the ' Q280 y(pd% PC

| US01113998 def ?%%?%E&e@{?etéght?ggc ar fgﬁgﬁéﬁg&fé&g?ence é%ﬁﬁ%g%nventional
three letter ndnyracd aricnted imnghce,bai wharcindhe dexas tethe btkeecdnyeund areflikei r open
or - preferably, i their ranose form .The term;am no-containing
Shcehari de gibulte Femsindq giver camponnd i Tesgest fo Which PRI FRalPein o
substituent. Repilfgeshdiatons (8¢ SLeneMidndr/d digsterSAa6aNa 4 SR mMmebtCikotad).
L-vancosam ne, 3-desnet hyl -vancosam ne, 3-epi- vancosam ne
4% epi - vancosani mee foresample.ddorrisen enbare Qeganic Ghewsiy. 19833k gd . Allyn
daunosam ne, ri $heBaW ., NolBh M Dpaeu@adm ne and the like.

The term “sulfonamide” refers to a group of the formula -SO,NRR,
20 where each R is independently hydrogen, alkyl, substituted alkyl, aryl,
P heteroaryl, or heterocyclic wherein alkyl, substituted alkyl, aryl, heteroary! and

heterocyclic are as defined herein.

The term "thiol" refers fo the group -SH.
The term "thioalkoxy" refers to the group -S-alkyl.
25 The term "substituted thioalkoxy" refers to the group -S-substituted alkyl.
The term “thioaryloky" refers to the group aryl-S- wherein the aryl group
is as defined above including optionally substitated aryl groups also defined
above.
The term "thioheteroaryloxy™ refers to the group heteroaryl-S- wherein
30 the heteroaryl group is as defined above including optionally substituted aryl
groups as also defined ébove.
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The term "spiro-attached cycloal kyl group” refers to a cycl oab&pkcegiber 2040
attached to‘ga%i(gg%hrl ng via one carbon atom comon to bot ti,(%.édr'égf aﬁhe term

"st ereoi sone relates to a given conmpound is well in the
art, and refers another conpound having the sanme nol ecul ar formla,

wherein the atoms madﬁt_1 %anre nﬁ}f’ﬁh‘g}ﬁ’aﬁ%mwﬂse‘a'd’ﬁ tb"?hé%lgco sget hey are

oriented in space, e atons int er co are like 15
the atons in theogposuds oﬂmomaﬂuminhiudmhbeﬁlensd-&hﬁdm}admﬁ&}rb and oi ned to
whi ch other atons_.(e.g. an enantionmer, a diastereoner, or a geonetric

I somer). See f ShLf npl e, Morrison and Boyde Organi ¢ Chem stry, 1983, 4th
ed., Allyn and ?n Inc., Boston, Mass., page 123 The term "sul f onam de"
refers to a gr0u of the formul a- SQZNRR, ' 20 where each R i ndependent |y
hydr ogen, . al &1, subéﬁﬁt %HYle“%ﬁ WVG gr&?‘@ﬂwmc%%‘?%%??rmﬁ’fe JB?”@‘? gl ic

wherein al kyl, q#ﬁﬁe 146 heedotkaif L{g@ﬁ@ﬁ@p(y[cl ic are as
defi ned hereln tergﬁ th|o L?)gthe grou 5lrﬂ(SSH The term

"t hi oal koxy" refsebﬁtlmmph@erywhnph alSSwhkf}]lY inpEactipd apdprsynthigiisaliingned

t hi oal koxy" ref o.h t
"t hioaryl oxy" E%'aé}bi "t a&ﬁg eucﬁ’%g% H?&§Eh\%§&%@°m#%u%erﬁfﬂéroup IS as
defi ned.above i rig‘dmaik ﬁgmgtﬁ-ormﬂﬁlshtysumﬂb&bfthﬂ&eaqumyhdsgroups al so defined

above. The term "thigheteroart refers to the grou heteroar | - S
wherein 30 {he het er 53! "BT% S{%cl’ﬂé?ql"r?é’l?sﬁﬁ%tg’@q ff§ %Pti onal Iy

substituted aryl gﬂdﬂﬁeﬁﬁﬂﬂﬁﬂ@dﬂﬁhﬂlﬂ oSHENED &ﬁn&@mﬁr@@[osao WO
01/ 98328 PCT/ USC%l/l 98 The term"thi og’t her dgrl vatives" when usgftll to

“refer to the gl yCxsindxtriner cysiohsplarmwlosstooptains spyapanDrivcopyEo¥dRitEnAdet her s

(-S),  sul'f oxi degod poalin)m@ e <GHIdARRER" ¥ inkindBs GRidderERMcAlatlvRE ROV e

groups whi ch contain one or nore substituents, 1t° 1s understood, of
course, that sucds hydoxymopid andsulfobuiybstherapglodaxixixsi Such derivativessbst i t ut i on

PRULELTS Y1 SR o b R SIS A MRS58 gl
st ereoche m cal  preferred eyclodextrin is hydroxypropy! f-cyclodextrin having 2 degree of
' | substitution of from about 4.1-5.1 as measured by FTIR. Such a cyclodextrin is
available from Cerestar (Hammond, Indiana, USA) under the name Cavifron™
82003.
20 “Glycopeptide” refers to oligopeptide (e.g. heptapeptide) antibiotics
(dalbaheptides), characterized by a multi-ning peptide core optionally substituted
with saccharide groups, such as vancomycin. Examples of glycopeptides
:includéd in this definition may be found in “Glycopeptides Classification,
Occurrence, and Discovery”, by Raymond C. Rao and Louise W. Crandall,
25 (“Drugs and the Pharmaceutical Sciences”Volume 63, edited by Ramakrishnan
Nagarajan, published by Marcel Dekker, Inc.). Additional examples of
glycopeptodes are disclosed in U.S. Patent Nos. 4,639,433; 4,643,987,
4,497,802; 4,698,327; 5,591,714; 5,840,684; and 5,843,889; in EP 0 802 199; EP
0 801 075; EP 0 667 353; WO 97/28812; WO 97/38702; WO 98/52589; WO
30 98/52592; and in J. Amer. Chem. Soc., 1996, 118, 13107-13108; J. Amer. Chem.
Soc., 1997, 119, 12041-12047; and J. Amer. Chem. Soc., 1994, 116, 4573-4590.
Representative glycopeptides include those identified as A477, A35512,
A40926, A41030, A42867, A47934, AB0407, AB2846, A83850 ,A84575, AB-

32



" isonmers arisi ng fromthe substitution of these conpounds. 10 2@Pedentiend004n”
I ncl udes cyclic nol ecules containing six or nore a-D ¢l UC?8¥ @?se units
linked at t N4V &zﬁosmmns by a |inkages as in anyl ose. ’ég 38xtrin
or cycl ohept aanyl ose contains seven a-D gl ucopyr anose units. used

e v oxyr opy S ATHPLAT Abthdin A Rsk IS i vl e i‘%@%%rﬁ? A ves are

15 descri bed fOChhmﬁBhMIUMdmﬁlysﬁamQMWMimW—ﬁﬁﬁpm&hfammh}&mB76, 645. One

st fut Sﬁct?ﬂ%%%éygggéﬁl%‘r’%%ﬁ i Taiard e SRR 0, O 0et i n

is.available fr Siea@mmmamﬂa%pw@mszmwmne
CavitronTM 82003 0 gqe [ refers to Oll%g |de ﬁ%}

hept apept i def aMMiﬁ%@J 8%&7%5@)[5 6591 MAd2 6P 3apf %%-ring
peptide core opplOnAL; R@i‘w&fﬂb ditlcitis bR Rk %sswm:as
,vanconyC|n Exanpl es of gl ycopepti ncl uded in hIS efinition nay be

found in "d ycofese HKSTZIIB b,s\@mf:mmmm,@nd the@f@uﬂhem“gbw@@ﬁﬂ Josased |

So) ances" Vol unobesn 1Y B0 3RRle s Ghefal tiinsRplocs sl B “E'eﬁi"er

Inc.). Additi onaﬁwmcarmé fipaGhoieyliy sRpepi.€ desghyceneliaict ofglgcdpeptideS. Pat ent
Nos. 4,639, 433; 4, 643, 987 497,

698, 327: 5.591, 71 40, 684: and
5,843,889: il EEO@XS@E@WOV@WW%%W%@%F%@P é%ig é‘FPg‘e’glz WO o
97/ 38702;: WD 98@@@@19%,3\69,,,,%),%&;1@%5@3% ARGbrhfbin) aghOuRE. AGhaThiSes. . 1996,

118, 13107- 13108; : 997,119, 12041- 12047 and J. Aner.
Chem SOC.,1994$cppeofﬂswen@9mregHecme@§@sﬁhﬁtM%e bpep Sufispeprended Wil ude t hose

‘i'dentified as A4

AB2846, A83850, 2&&%‘7‘?&%&5‘9 SEHE exocitity W%ﬁefg‘fg‘ﬁé@?ﬁ Y 2006
65, Actapl anin, t(ﬁﬁncmnﬂlen Ardaci n, AvoparC| n, Azureonycin, Bal hinycin,
Chl or oori entjein ropol,ysporin apl ani dene -V n,

Er emomyci n, %al acar di ﬁp VL CoRtg Pﬂl 0o @f‘itﬁe S‘%ﬂﬁf‘ﬂ“ﬁ@%
Mannopept i n, MVIhp&i@Ransidiboth OIWH&%MJ\MQH&&G AVt indudd/65260,
MVb5266, Mv55270 MVB6597, 6598, . OA 7653, Orent|,C| n, %a{gﬁi%ﬂt in.

Ristocetin, Ri sﬁW@%Whﬁ/%?ﬁeB'iqmﬁé‘PWé’ﬁ?‘ﬁs

not. For example, "optionally substituted" means that a group may or may not
be substituted with the described substifuent. '
20 As used herein, the terms "inert organic solvent" or "inert solvent" or

“inert diluent" mean a solvent or diluent which is essentially inert under the
conditions of the reaction in which if is employed as a solvent or diluent.
Representative examples of materials which may be used as inert solvents or
diluents include, by way of illustration, benzene, toluene, acetonitrile,

25 tetrahydrofuran ("THF"), dimethylformamide ("DMF"), chloroform ("CHCis"),
methylene chloride (or dichioromethane or "CH,C1,), diethyl ether, ethyl
acetate, acefone, methylethyl ketone, methanol, ethanol, propanol, isopropanol,
tert-butanol, dioxane, pyridine, and the like. Unless specified to the contrary, the
solvents used in the reactions of the present invention are inert solvents,

30 The term “nitrogen-linked” or “N-linked” means a group or substituent is
attached to the remainder of a compound (e.g. a compound of formula I) through
a bond fo a nitrogen of the group or substituent. The term “oxygen-linked”
means a group or substituent is attached to the remainder of a compound (e.g. a
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69542, UK-7205 1, Vanconycin, and the like. The term "gl ycope}tPatethbad0dsed
herein is a | ded to include the general class of peptl | scl osed
above on m%ﬁ@ﬂbﬁéépsugar noiety is absent, i.e. the aglycgﬁgﬂggyﬂgégof

gl ycopeptides. 10 For exanple, renoval of the disaccharide noiety appended
to the phenol o | ' (PYASY] ' ' | ycone.
Al'so within the&”§¥@%§9g¥ﬁ?ﬂ5§¥ﬁ€%itﬁ@ﬁﬂgﬁg%gk§§%%§§??gﬁﬂﬁﬁﬂﬁﬁk a%g'been
further appende@haictth “sulfigilinkedfabeannz givap pumbsiwentisstachsitodhal |y a

m nogl ycosi des, _in. ner simlar to vancosam ne, "COptjonal " or
"optionally" neﬁﬁ%mgﬁggpﬁﬁ%m%ﬁﬁééa%gﬁgpgmﬁl§§$@B§§agiéﬂ?é?%ﬁm@ﬁ?5unstance
may or may not gﬂﬁybfﬂ@@gmghﬁkmﬁﬁ&wﬂescription i ncl udes i nstances where
sai d event or. circunstance occurs and instances in which it does not. For

exanpl e, "op?i onal | y" Egretcenitaly acorpials sith qpeans those pplivapidyretiyibpot  be
substituted W t BioidpecaflefciivBfRes Sdedhebits BE the #OreffcdtqRUnfEhflivhicH £€ ter ms

"inert organic solvent” or "inert “solvent” of "inert diluent” nmean a

sol vent or di | ueeitbielhgio#lls er cderwise harmiyl a5 therdosagecdmmipteredc dheli t i ons of the
reaction in whi Lt | | veant ' . ntative
~ exanpl es of mat g%%@ﬁﬁ%%;ﬁq%%&ﬁg@mgg?ﬁﬁgr lg§%¢\g§§%§d8f§gggﬁﬁ) ents

i ncl ude, by way virfueiof thephésahdea amherand nabotyodroaperespecittedni tri l e, 25
tetrahydrofuran ("THE'), dinethylfor 1 de (" DMF"), ch] orofor " CHC13"),
met hyl ene chforide ( ngﬁg%e%ﬁ“w&#ﬁQW@F‘ﬂ]@&? et hyl
acetate, acet onghorgiRidhdVrsitlc taBdsOBelts dHRVERAO, inGohdd Bises RICRAE W are
‘i sopropanol, tert-butanol, dioxane, pyridine, and _the |ike. Unless

specified to t heotdbpiteddpythe sediumpotasainmstitiny ammenian caleim.ond of the
present 1 nventi g, fdsfimh Bt gﬁﬂd’eﬁ%éﬁoﬁ%rgg?it%ac ées Elﬂdéh&%@ﬁ&t'ﬁ%ﬁ%@“ or "N

| i nked" nmeans a gfoup or substituent Is k to the renai nder of a
conpound (e.g. to,sdtspdpnithagy, stcondary and teriiatyr amigés, sebsbiitsl dnoines inglodiogen of

Substi Cuent 155 ABPHNERe g R Rl e el K b BRI %2735 20
Decenber 2004 WRoPip9Rodite, RGAHIAGHK 3 8 thyRaiing tidethylimine) thigtapylamiid)r ough a

bond 'to an oxygen of the grou r substituent. The term "sul fur-Iinked"
means a group o Fhantlarioe ﬂmptéﬁawam. fromefheminG BisinsEEinge. 2 conpound

(e.g. a conpoungis@fiink Qafeind, prdcdidt] BiibamitROBbIne, tetaikd!bhylenQfiasking 9r oup or

substi tuent.

sl

C

glucosamine, N-alkylglucamines, theobromine, purines, piperazine, piperidine,
20  and N-ethylpiperidine. It should also be understood that other carboxylic acid
derivatives would be useful in the practice of this invention, for example
carboxylic acid amides, including carboxamides, lower alkyl carboxamides,
dilower alkyT) carboxamides, and the like. |
Pharmaceutically acceptable acid addition salts may be prepared from
25 inorganic and organic acids. Salts derived from inorganic acids include
hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid
and the like. Salts derived from organic acids include acetic acid, propionic acid,
glycolic acid, pyruvic acid, oxalic acid, malic acid, malonic acid, succinic acid,
maleic acid, fumaric acid, tartaric acid, ciiric acid, benzoic acid, cmnalmc acid,
30 mandelic acid, methanesulfonic acid, ethanesulfonic acid, p-toluenesulfonic acid,
salicylic acid and the Hi(e.
The compounds of this invention typically contain one or more chiral
centers; Accordingly, this invention is intended to include racemic mixtures,
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5 "Pharnmaceutically acceptable salt" neans those salts whi ch 2EPeicmber?€904
bi ol ogi cal effectiveness and properties of the parent conpounds and whi

ch
“are not bi YOYERBIy or otherwise harnful as the dosage alftWPY¥(EP&d. The
conpounds of this invention are capable of formng both acid and base salts

by virtue of 't resence of am car box rqu ly.. 10
Phar maceut i cal |‘§“EF6‘E,‘E?}F ’“@dﬁ'ﬁrﬁﬁr gﬁg&n o %%%asé%%lef#ﬁgm

i norgani c and qg f%ebﬁ$ﬁﬁ10nS@Hésﬁnmrah&eﬁuﬁé@mcbmpmwmémsfomc| ude,

but are not lim ted to, the sodi um, potassi um | i thium anmgni um cal cium
~and rragnesiumOféléﬂ@@lpowﬁt@V@raFWdﬂ IHAdIOnTAEMGe, but are
chot, limted tq..53 primary, secondary and tertiary am nes,
“substituted am nées %%I%F%LI ng 15 naturally-occurring substituted am nes, and
- cyclic amine§, incl @iertgm Tieeomentyds asedrherein fuckudenany teasimant ofii eandifioani ne,

tricet hyl am ne, tr opyl am. g AaTel ol ,

t r omet hani ne, s‘#‘% eplé "lrztﬂe?a"%%{lﬂ@ﬁ?él ne, ]%?IQ?QR}CMI cal ngﬁ’%@

hydr abam ne, Chﬂblhmg bet ai ne, et hyI enedi am ne, gl ucosazni ne,

al kyl gl ucam nes, thegbrom ne, puri er,azi eridine and

N-et hyl pi peri di ne. 19) shdﬁ?"&n‘attgs*&eg’éeﬂﬁﬁ %&’?Pﬁ’d’&%ﬁh&@ﬂ?&ﬂn é‘i"’d‘é‘gyl ic acid
derivatives m%ﬂjcﬂﬁaa%%&;%m@sehft@th@rdﬁ@ﬁemtmsﬂohyétbbamﬁﬂgnoeénasf or exanpl e

carboxylic acid am des, includi ng carboxam des, |ower alkyl carbodxani des,
di (I over al RYI )hatymﬂ:it;xam des, and the like. Phar maceut i cal | y acceptable
acid addition salts gay tidy Qﬁﬂh& BccQbgRnéf; aci ds
Salts derived from |@2rg§%u§{b§g% gﬁ‘sle%i%ecut? i li(;roc | or |g? aci dgﬁ(ﬂyd’robrom C
“acid; sul furic sdiedng metdmeesea:wndtdumwspmmsﬂngmeﬁbmmfdhﬁ mditioneor Salts
.derived fromorgani,c gcid ncl ude aci | on| glycolic
acid, pyruvic agﬂiﬂ‘,”n%%ﬁ ﬁ ?r%sgﬁl% aC| ) sucm .nic acid,
mel efic acid, fumari m@&hﬂ"dﬁ@témewmwan@iﬁﬂwmmmmmmm d,

ci nnam ¢ aci d 30 mandel.i c acj %Gdelsul foni c et ha ul fonic acid,
p tol uenesul WonFrecEmantib @Eﬂ“f’}c?ﬁ tepipl lisgase s 45qd; E‘m"FH%te’% ENEGE of this

i nvention typi cgﬁhﬁe&g%%m%@gmeﬁﬂ§a&&bmge@ﬁ%@£ﬁm%ﬁﬁ@mﬂy ngly, this
n

invention is intended to include Tacemc m xtures, 34 20 Decenber 2004 WO
01/ 98328 PCTI US@rited9iB adiesdispectmmrantibecienial inseeeral, andithasedistase slaisS ched i n

one or nore Steppls ébeem&md%sp@ﬁse@tuyttt&téaw%ﬁgpeaﬁeandﬁa&ﬁm@eﬂmﬁnd

cI ai ned encorrpasses%{lﬁe racem c
; invention. Such disease states include, but are not limited fo, treatment of 2
20 mammal afflicted with pathogenic bacteria, in particular staphylococci

(methicillin sensitive and resistant), streptococci (penicillin sensitive and

resistant), enterococci (vancomycin sensitive and resistant), and Clostridium
difficile.
The term "therapeutically effective amount” refers to that amount which
25 is sufficient to effect treatment, as dcﬁned herein, when administered fo a
mammal in need of such treatment. The therapeutically effective amount will
vary depending on the subject and disease state being treated, the severity of the
affliction and the manner of administration, and may be determined routinely by
one of ordinary skill in the art.
30 The term "protecting group" or "blocking group" refers to any group
which, when bound {o one or more hydroxyl, thiol, amino, carboxy or other
groups of the compounds, prevents undesired reactions from occurring at these

groups and which protecting group can be removed by conventional chemical or
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of the conmpounds as well as the i ndi vi dual enantioners and no?fPeemher@004 .
mxtures thereof ., 5 The term"treatnent” as used herein |n<i, ﬂggllﬁg%
treatment of %S tion or disease in an ani mal, parti cuI

nore particularly a human, and includes: (i) pr eventl ng the d| sease or

condition from occur . $18ug. he

di sease but has® W%&%é%ﬁ%ﬁ%ﬁ%%@ﬁaf@gﬁ??ﬁ%ﬁt@% ?@ Imhibiting
i sease or condi tion e ot e T e %*2‘2’ “‘?&““S’?“iﬁﬁmﬁ%fﬂﬁ‘fm“g e
relieving the cEﬁﬁ'&ﬂVf’]i’léﬁgdefB’éﬁig‘tP&cﬁ% sﬂﬁ‘c geuveptiopal %‘@’ﬁw‘m% #he

di sease. The tergy’ asRtyl tﬂ&oéﬁ@ﬂyﬁ%h&n@l'&ﬁtﬁm Phenbéygatbuylt with a

broad .15 spectrum ant]l acterl al" 'bacteri,al disease” as used herein is
i nt ended t o @vémhewlsﬂyaa@e@y@mﬁ%%mb drteodyestsamicpliy ORI?AW edged i n

the art to be URGHULINoniihBRlPthd folcP slodiintniRES b FBhdrRAIRr 1@l I

general, and tho sease states |ch ave been found to be usefully
treated by the smmahnmeﬁxoﬁs bemilé conditions Corprtible wighiba nare of hieprodicdease

t at | ud t t | d. 10 flicted
\?\n?he;alt RgggmecPE‘gE‘itgglegﬁ’nofFFI iq%mné?orég%%ﬁ]{ﬁmcog% %Hrrewwﬁ e

sensi tive and reﬂﬁcﬁﬂéﬁm@ﬁﬁﬁ@ig@ﬁl@@@hth&@‘mfdm 11999, Jeiins Wiley endSobs,
resistant), enterococci. (vanconym n sensitive and resistant), and

Clostridi umi®i MYeile. The term "therapeutical ly effective amount” refers
.to that amount whi ChPr&'éréd%eﬁUMb‘l&éﬁﬁBbIo@lﬂﬁéE@ﬁﬁsihéﬁ@éé&%nﬁ@&l defi ned
~'herein, when adm nistered to a nmanmal in néed of such treatnent. The
‘therapeutical ly seﬁaﬁamnwwmthmwwbonww-;ﬂ%ﬂmwlﬁwmwﬂé% ect and

di sease state bein e eqﬂg t he manner

of adm ni strati %QX%H %%%&%g}@%éﬂ}fﬁﬁl ne v?%ibc%ne of ordinary

skill in the ar twmaﬂca]ihmeremwvdbgrcohmhonuycgﬂmppsommpdhbleauﬂlﬁgngmmm‘ refers

to any group thLCh when bound to one or. nore hydroxyl, thiol, am no,

car boxy or olherthe of the compounds,  prevents undesi red reacti ons

fromoccurring at th%&m&f&ﬂfbﬁgé&?&eﬁﬂﬁk@fb@iﬁbﬁd&%ﬁ@sg{cﬁu@mﬂm Jethyl,enoved
35

by conventional chem cal Decenber
Y propyl, £-butyl etc. which can be removed by mﬁd conditions compatible with

the nature of the product.
"Vancomycin" refers to a glycopeptide antibiotic havmg the formula:
/ |
NH;
Y,
’ HO
HO
" o OH
10)
O C1
0.
o OHO
ﬁ § H ,CH3 — Nleu
] NN eN—=
H 0 H CH,
O
H; CH
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. WD 01/98328 PCT/ US01/ 13998 enzymatic steps to reestablish the2thpeseaibyd 2004
thio, amno,_ C y or other group. The particular rennwgﬁl I ng
group enploygﬂﬁ#gaﬁot critical and preferred renovable hy rggvphgﬁgcking
groups include conventional substituents such as allyl, benzyl, acetyl,
chl oroacetyl, thiobenzyl, benzylidine, phenacyl, t-butyl 5 diphenylsilyl

and any other group that can be introduced chem cal Ily onto a hydroxyl
functionality oNibled desenibisgyancoinyein denivafivssethessrmnaY  Hyndientes thafia or

enzymatic nethods in mld cond 5“;' ans | ' REhL i the
product. Prot e%ﬁ%eng‘%}ﬁ ’g aP)e | sclt(gg'e [ r?%g?%%%%g#ﬁsl n T&V\}GWG eene and
P.GM Wits, dn i/ eSifilatipshé oY indiByind thetsi sbstBuentfd. , 1999, John

Vet
Wley and Sons, 10 N Y. Preferred renmovapl e, am no blockin rQups i ncl ude
conventional seraenyyrcheddy e aqung syp 9}8‘5??&6&9]5‘8%??“5( ?fﬁéjl,gycm‘
berzyl oxycar bonyl (CBZ), fluorenyl methoxycarbonyl (FMOC), allyl oxycarbonyl
(ALOC) and the like, which can be renmoved by conventional conditions
conpat i bl e wht hGeneeal Samihetic Bpcedusest he product. Preferred carboxy protecting
groups include ester : i . helo I c. which
can be renoved by m%ﬁ%ﬁ%g@gﬁé&}&%@%g Wa?ﬁpb%ﬁgbﬁ%ér&e&%% t he
product. " Vancorydilyavaitatflestarting nmiagialsasipg ghei fddowing geneml methedsiapd) t he

formula: N'a" HO 36..2Q,.Decenber 4 /13998 When
descri bing vancﬂﬁvg%sdgrwggia?%r&lﬁ&g{vé']rle\éppﬁé‘{ag%tﬁ%eg%#&a ;subst i t uent
is covalently agdndnidas (ileQ rédeoishperagires mey, oberatiososfseuvtants, saivatsy of
vaconycin. Simlarly, the term"N om-" i nd(hcates Hgi(g{) a%?b tituent is
“doval ent |y A0t aPISEHTSRIehie SHHCAPIBF HIFeHCOPHECRSSIR i) '159?38? vanconyci n.

5 The gl ycopept Pﬂ&wﬁ%&ﬁ?%tﬁﬁﬂ%ﬁ&ﬁbﬁ&ﬁbﬁhﬁﬁwﬁmwr om
‘readily available starting materials usi rlg t.he follow ng general methods
and procedur esreattantejot solvsat agsds e secheandifions oan be deterpinedhy e shiled er r ed

process conditi ' . Bﬁ-mz%-: lﬁ.mﬁﬁ_ures, times, nole ratios of
reactants, sol Vgﬁtﬁéfn(tby?omég d . , _
' Additionally, as will be apparent to those skilled in the art, conventional
15 protecting groups may be necessary to prevent certain functional groups from

undergoing undesired reactions. The choice of a suitable protecting group for a
particular functional group as well as suitable conditions for protection and
deprotection are well known in the art. For example, numerous protecting
groups, and their introduction and removal, are described in T. W. Greene and G.

20 M. Wuts, Protecting Groups in Organic Synthesis, Third Editi_dn, Wiley, New
York, 1999, and references cited therein. '

In the following reaction schemes, the glycopeptide compounds are
depiciedina simplified form as a box "G" that shows the carboxy terminus
1abeled [C], the vancosamine amino terminus labeled [V], the "non-saccharide”

25 amino terminus (leucine amine moiety) iabeled [N], and optionally, the

resorcinol moiety labeled [R] as follows:
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10 pressures, etc.) are given, other process conditions can aR®Dedember004-
unl ess oth % st at ed. Optinmumreaction conditions nmay ¥€'E‘I¥ISWélt3998t he
particular Teactants or solvent used, but such conditio can be determ ned
by one skilled in the art by routine optim zation procedures.

Additionally, as will be apparent to those skilled in the art, conventi onal
15 protecting groups nay be ne&ﬁssary togprevent certai.n functional groups
from undergoing undesired rea oﬂs Thé| chojgje of a suitable protecting
group for a particular functig rou pel | as suitable conditions for
protection and deprotection ar% wel ] .khown in the art. For exanple,

numer ous. protecting groups, and the B ntroducti on and renoval, are
described in T. W Geene and G M TR otecting Groups in Organic
Synthesis, Third Edition, WI ey, W York,” 1999, and references cited
therein. in the follow ng reaction schenes, the glycopeptide conpounds are
depicted in a sinplified formas a box "G' that shows the carboxy term nus
| abeled [C, the vancosanmine amno term nus | abeled {V], the
-"non-sacchari de” 25 ﬁ@%pépﬁﬂ%éﬂﬁoﬁh%ﬂ%?&s@dﬁiﬂ@nﬁ&ﬂ,%ﬂﬂéhih&h@ﬁﬁ&d[ Ni, and
optionally, the resorcinol noiety labeled [R] as follows: 37 20 Decenber
2004- WO 01/ 983%@#@%@3@@‘3{5@ Mjat cpmpgeEs PRY oTARQP e pid-deOC onpound

of the present wﬁc/h%g Ho% %‘ﬁ, Sééﬁﬁ%gfeg&@ﬂby%@mgﬁ@o with a

substituent tha phosphono
(PO3H2) groups, glyaﬁpcbﬁdqmanmmdjwhyremcth@&mglmsa@ac@bqwrgtomxgmtghycopept|de
_gﬁrrpoEnd V\/nerréal gﬂ%ﬂg gaﬁgég%%’% s a_car bg.xig21 r)ﬁo %Gc%Pepu@w tablg
‘phosphono cont a , ary onpoun
wherein the C-t%@mawh&emmam@mmmmmym@mmmeﬂmma phosphono
contai ning am ne, al cohol, _or thiol  .c d.to formap am an ester
or a thioester, h@@bwqoo@wpgwe &%W@ g’é‘”@&

fornula | wher ejg &uo%scef }ésg&@i%llyl fﬁﬁ@@xd@l@ﬁély@%ﬁd@édﬁ&mﬁﬁ@opr more 10

phosphono groups cén e prepared by clmg ing, a correspondi ng gl ycopeptide .
formula I wherein R? is a mtrogen ed moiety comprising one or more

10 phosphono groups can be prepared by 9011p]mg a corresponding glycopeptide
compound of forinula I wherein R is iydroxy with the sequisite phosphono-
containing amine to form the formula I wherein R® is a nitrogen linked moiety
comprising one or more phosphono groups.

_ A glycopeptide compound of the present invention, which is substituted

15 at the C-terminus with a substituent that comprises one or more (e.g. 1, 2, 3, 4, or
5) phosphono (-PO,H,) groups, and wherein the vancosamine amino terminus
(V) is substituted, can be prepared by first reductively alkylating the

' con&eponding glycopeptide compound wherein the vancosamine amino terminus
(V) is the free amfne (NH,) and then coupling the corresponding glycopeptide
20 mmpo@d_ with the requisite phosphono containing compound (e.g. phosphono
containing amine, alcohol, or thiol).
By way of illustration, a glycopeptide compound, such as vancomycir,
can first be reductive alkylated as shown in the following reaction:
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.z: conpound of formula | wherein R3 is hydroxy with the I €20 Béckm@ber 2004
phosphono- containing amne to formthe fornula I wherein R3 is a mtrog

| i nked noi eMP Y1E8#Br i si ng one or nore phosphono groups. A BFYESPESTHEde
conpound of the present invention, which is substituted 15 at the
C-termnus with a substituent that conprises one or nore (e.g. 1, 2, 3, 4,
or 5) phosphono (-PG8112) groups, and wherein the vancosam ne an no
termnus (V) igppubstituted, £an be preparedShly firdt reductively

al kylating the |c8rres ondi nMLl&I ycopeptlde CcH ound erein the vancosam ne
am no term nusHN V) i aé B and " cdaidl i ng the
cor.respondi ng gl ynﬁ pt| 0 corrpound *h t he |Ge(|U| site phosphono

cont ai ni ng conpoun e. phosphpno ——contar ni ng amye,-Ra b—@h, t hiol).
By way of illustratio a gl%eé’b'ﬁﬁ’ﬁﬁ“a’@“(i%rrpound su asl\vc?;%gf)rrym n, can
first be reductive al kylated as shown in the follow ng reaction: 38 20
Decenber 2004 WD 01198328 PCTI US01/'13998 where A represents Ra m.nus one
carbon atomand R, RY, Y, Z and x are as defined herein. This reaction is

typicall conduc ed .cont act| one of the
gyscopep%/l de, é ’\fé?fﬁ%?ﬁ%‘é‘ﬁnqunﬁ 03%&@%% g%qgn *H¢Bm 1.1 to 1.3
equi val ent s, Ofdéﬂi@dﬂﬁﬁm FHisabAaby BeypitallyRondicRd By ERst@bnRBtIP@IRSS, 5

preferably about 2. qﬁjhval ents, of a tertiary am ne, such _as
di i sopr opyl et hy%ah‘ét? @Bl&)coam £ 6. VAuCemY iR, With an etcess preferilpi cal | y

conducted in anghaqry cnf 118 el 10y RS0 Bl bk 6 WRLREss, a1

. anbient tenperature tf)or about hours unt i formatlon of fhe
 gorrespondi ng |mefemb1)aﬂx¢hb20hwdmts;afat@t1@mbmmm0hb$y conplete. The

resulting imne and/or d, but is
reacted in si tu 1&‘&% @ﬂgg&%“ suc s SO %h]h?@ or ohydri de,
pyridine boranecodaﬁctbd]ﬁalmmm dﬂma&dohradmﬂéormmﬂlpmrmaamm. Thi s

reaction is. preferabl y O@?”“ conta ting.t i M ne and/ or .hem am nal
With an excess, gﬁ ‘Tﬁeflﬂ‘fng”mﬁf’fﬂ]ter"f’?:mfl BEPR acid,
fol I owed by aboh!ﬁdl&r&&émﬁﬂ%%&ﬁhﬁ@%ﬂﬁl&&%@é&ﬁn@&nﬁ%&oﬁ at ambi ent
tenperature in nethanol or acetonitrile/water. The resulting, al kyl at ed

product is riadhemiaminal isiteeically nobisoleted b in repstadon gity wih agedusingagent, -
precipi tation  gngll 0k, 4G 8§ AophRRyEidEyridins BoRik, Tr M e, Watlofd NI t he

i M ne and/ or

corresponding amine. This reaction is preferably conducted by contacting the
jmine and/or hemiaminal with an excess, preferably about 3 equivalents, of
trifluoroacetic acid, followed by about 1 to 1.2 equivalents of the reducing agent
15 at ambient temperature in methano} or acetonitrile/water. The resulting alkylated
product is readily purified by conventional procedures, such as precipitation
* and/or reverse-phase HPLC. Surprisingly, by forming the imine and/or
hemiaminal in the presence of a trialkyl amine, and then acidifying with
trifluoroacetic acid before contact with the reducing agent, the selectivity for the
.20 reductive alkylation reaction is greafly improved,.i.e., reductive alkylation at the
amino group of the saccharide (e-g., vancosamine) is favored over reductive
alkylation at the N-terminus (e.g., the leuciny! group) by at least 10:1, more
preferably 20:1.
The above procéss is a significantly improvement over previous methods

25 for selecﬁvely alkylating an amino saccharide group of a glycopeptide antibiotic.
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hem am nal in the presence of a trialkyl amne, and then aci di2fYermgnbar 2004

trifl uoroacq#, !ﬁsﬁ before contact with the reduci ng agentpcrhRfi i3es
sel ectivity Tor the 20 reductive alkylation reaction is greatly inproved,

i.e., reductive alkylation at the am no group of the saccharide (e.g.,

vancosanm ne) | STﬁlﬁV'mE 9fbse1temvemc¢hmd provided daybtadd 6 alkdylating alychpeptiiaus
(e.g., the leuci né:o group) b | east 10:.1, more preferably 20:1. The
above process | HakLoBIDEEGS S R 9""%‘369@%?1’8 ‘over previous nethods 25 for

sel ectively al kyl at | g ana 5 NANAS GhRthiCa SHALR Hake, &l&wggee kide
antibiotic. 39 20 Decenber§2004 ]ﬁ’\% 01/ 98328 PCT/ US01/ 139 T%gp 't he

present inventi @rpraﬂléﬁ)amadmmgitﬁe,net hod for alkylating a gl ycopept I-de
that conprises a sacc g saltn conbi ni ng an al dehyde or
ket one, a sui'table bRs ycope’ Ide, to provide a reaction

m xture; 5 acidifyi n@xﬁﬁimngmmmnnm:mmmthamwahiamﬂhdmgggem,eopmidd on

m xture with a sujt abler | vi de tide that is
al kyl ated at thég@mgﬁ? P#(g]@?e% @Pé’?‘é{’ S4hHee- % %E%E%&$de conpri ses
at |east one aﬂg@@o@ ésdtmanban&ﬁﬁgzb@mtﬁ@—thﬁmamﬂ&der eferably,

t he reductive lon at the saccharide-amne is favored over reductive
al kyl ati on at ah@mﬁer am no group of the gl ycopeptide by at | east about

10:1; and gnllr(e prefepa %Huﬁ ARVt HesatcBHda e i€ Bvdred ThE

reductive ylatlon proces he In entlon s typlca ycarrled out in
t he presence of omrsmmatﬂﬂkﬂdiommﬁheIMEm@Qﬁtheﬁlymepbdﬂ@aimm as, for

.15 exanpl e, te dro I 0615 I de a I|near
. or brgﬁched et %ﬂ?@? %(ﬂl e%@ﬁre}?y(ﬁg‘%f (21 b]? t}éi‘):;lfn aa omatic
hydr ocar boln (edg bﬁﬁ%ﬁaﬁmat(}gldﬁeﬂgﬁopeamfﬂiem}mhodlﬂ?ﬁﬂiﬁl@icmﬂbmol , or
i sopropanol ), i met sul f oxi de nmet or ma

a-celtoongot ril Za, WéR@PPmFye@B OﬁPﬁ'Bﬂ’WP 3'"3)491’8016 CPUa‘ﬁ{;éF’ gfbﬁfr fo%i done,
tetramet hyl 4y uﬁ, méihﬁéﬁ%hio@i@[ﬂﬁﬁ‘lﬁ@ar@%) 1

met hyl - 2- pyrrol one, tetrarret h enesu f-OXI de, glyceral, ethyl acetate,

s S oo

i sopropyl acet aﬂ)@ncwdlethGMMthi w tetraly drp san) IRRIYMasic
Preferanly the al kylRldg%r lofudigy] b Sono? Bhethdhof eflaRdl! dr'ibdpRopabI,

DRY/ et hanol . _ :
dimethylsulfoxide (DMSO), N,N-dimethylformamide, acstonitrile, water, 1,3-
dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidone, teiramethyl urea, N.N-
| 20 dimethylacetamide, diethylformamide (DMF), 1-methyl-2-pyrrolidinone,

tetramethylenesulfoxide, glycerol, ethyl acetate, isopropyl acetate, N,N-
dimethylpropylene urea (DMPU) or dioxane. Preferably the alkylation is carried
out in acetonitrile/water, or DMF/methanol.

Preferably the reduction (i.e. treatment with the reducing agent) is carried

25 out in the presence of a protic solvent, such as, for example, an alcohol (e.g.

methanol, ethanol, propanol, isopropanol, or butanol), water, or the like.
The reductive alkylation process of the invention can be carried out at
_ any suitable temperature from the freezing point to the reflux temperature of the
reaction mixture. Preferably the reaction is carried out at a temperature in the
30 i'ange of about 0 °C to about 100 °C. More preferably at a temperature in a
range of about 0 °C to about 50 °C, or in a range of about 20 °C to about 30 °C.
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Preferably the reduction (i.e. treatment with the reduci ng agefft}eqember 2004
carried 25 WQ®IPHR he presence of a protic solvent, such RETUSKI3e%aNDI e,
an al cohol' (e.g. nethanol, ethanol, propanol, isopropanol, or butanol),

| kyl ati on process of the invention can

water, or the |like. The re tive I ¢

be carried out at a&‘y@é} t?ﬁ?aée‘faé‘ splayedinrthe prdpetveraliodationgressssaf to t he
ref |ux terrpera&wiﬁvﬁﬁoﬁhgﬁtagmgésqﬁblmﬁggﬁgﬁ.m{ffﬁéf(g_ggbI y the reaction is
carried out at a_tenperature in the 30 rangé of abolt 0 C to about 100 C

More pref er abl y dH$opzonylatipdanzine, Nemethylmorpholige optrictiydaning) «@dttiee Bzout 50 C, or

in.a range of about 1 .40 . 1/ 98328 2Q Dece r 2004
PCTf USOL/ 13998 Any oty St o B8 ules t%f%%&&@‘& s e

al kyl ati on priocesi§s inklude bbaxylie atilofe.g. Setit adid aritideeacdtisabiddéiticicid ar y
amwnes (e.g. di.isopropylethylam ne,. N nethyl opr,pholine or_trjethylam ne)
and the |ike. Aﬁg}'mg‘g?ql‘ggrEdé%f%%ﬁcﬂg_nagg%@%éggcﬁw cra8iet i on

m xture. Suitableifurf sk cisphostor ecigp alDkY hik& AGkedSrrdPactl is WsBdrSacafd d.
trichloroacetic acid, citric acid, formic acid, or trifluoroacetic aci d),
m neral acids (émﬂ hydrochloric acid, sulfuric acid, or phosphoric acid),

and the like. A prefgpmeh Bficthd e%tFE{}:lcg&?ﬁgggﬁg&fucﬁ%%lﬁ@#ﬁp&&f educi ng

agents for carrying out reductiv process o e I nvention
are known i nl héhednventipmgre knowaiinl the avdAvy sigtablgeeducigraghet cawbt enpldyéd t he

net hods of the i iﬂ%! Lded it | atibl.e wi.th,the functionality
present in the g ygg%eept | %@?‘gﬁ‘{?@%ﬂtﬁ@?&g?@ aﬁﬁﬁa‘a%&‘ﬁgm& ¥ i ncl ude
sodi um cyanobor phegeit ilthe glyoshieptivs. For eeinmty, ety REhdes ageytsiigdla®/ bor ane,
sodi um borohydrigtg and inﬁ or ohydride. The reduction, can al so be carried
15 out in the pf %8@“’6’5“3 35‘1?’&{? %“WEW%PW%GL adi um or
platinum in tBedimh®oRMG&IdR] ardl AMEBRGSAED WHeSGediRtion cdbV: oo&%n@s or
cycl.ohexadi (ﬁﬂ{%e). gg%&fo?&éx%mmvgg;%j stOr@ag%;!ggl)ig{j:m;:(:hed?ngst@rn;/lim)pgurth
Edi tion, Johw WPH PIEsgRee O IKme Y infT e plgti japt i de
derivative resulgd f Lo % ' ' i 0 n.cqupled with
a phosphono cont aidri:?&re\g ;b?nh%g&gé - )%‘ﬂ%'glb’%’gﬁi%%%(ﬁﬁ%%‘%\e&‘% é}gﬁl ge‘ﬂ’?eaction
is illustrated Iy eximsplealddumiond Orgauit ChamistghiFourth Edition, John Wiley &
Sons, New York (1992), 899-900,
~ The glycopeptide derivative resulting from the reductive alkylation is
20  then coupled with a phosphono containing amine (R*-H) to form an amide bond.

This reaction is illustrated by the following reaction:

(I;'Hs 0 “:‘H3 o
5N | L. R-H Couplin =K
OH _______-____lng_» R3
G 2. Deprotection G .
N- R v R — (@), N R R — @)
| ' ]
H H

where R’ is a nitrogen-linked group that comprises one or more phosphono
groups. In this reaction, the glycopeptide derivative is typically contacted with
the amine in the presence of a peptide coupling reagent, such as PyBOP and
25 HOBT, to provide the amide. This reaction is typically conducted in an inert
~ diluent, such as DMF, at a temperature ranging from about 0°C to about 60°C
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R-_Yr Rogl, 1. R3-H Coupling- 2 Depntection | H where R3 iZ0 Beainber@geh
| i nked grouMQWﬂ?orrpn ses one or nore phosphono groups. PATAIShi/E998
reaction, the glycopeptide derivative is typically contacted with the
amne in the presence of a peptide coupling reagent, such as PyBOP and 25

HOBT, to provi dér %h?@t hia %"ehowrslmﬂlb@étcpwm@eww @éulpgtarwﬂar@@mehtq n an

about 60C x- 41 SIS FheRctties (B ufg RGBTl AR FBR PRI BE L °)

24 hours or untdompohied ofgbislinvegtioacti on i s substantially conplete.

the. compound of ¢ hiSARHELRT B FroRRagr PR o PRE dovs et b T bt ep
descri bed absv efiretetn peevideaicuntitie dolidwedibysbdictv slRylatie: &l @ptdletioh @) | oned by

reductive aI kyI gE n and deprot ection to afford the conmpound of the
i nventi on. thg compeunyi of teriapintige. compounds of this invention can

al so_be prepared | 11 et na/ S BB omdpBuit o i AL Lish@ethe eta Y
Rs-(Z)x group is first attacéfll\geg the g gwopept |0g v re ucqt%l?\ile'S afzkyl ation,

foll owed by sutigepfuedin a sfep-wiseienzer W, hammuasmfadhﬁedlﬁf&tﬁﬁh@omsu ng
conventional r LY
Additionally, K3 té‘tst%@gd thied ?%ggéﬁa?r# ?edﬁ%{yﬁﬁﬂ?@ﬁaf%%e%%é sbsgHugnt”
reductive a[l@yl ﬂabomhoneﬁﬂtelaﬁadacﬂpreaﬁﬁmﬂmgeoﬂudaﬁbnﬂméagdnﬂndmedur&ﬁy

gl ycopepti de havi n oup na ed in t e 15 reductive
~alkylation rea(a:tf’fg‘%é&‘ ﬁ%’r‘%&g %‘%ﬁﬂ%ﬂﬁﬂyﬁm&!ﬁm P REERBIO¥F G Mand  are
‘¢l ther commer Ci @t byovd\uRdribed fed@btveRikyRRioh $QicAbRd0 UEbA% -G AR onal
procedures. Suitable glycopeptides are disclosed, by way of exanple, in

U S. Patent. NOBUBS.067, 099; 3,338, 786; 3,803,306; 3,928,571; 3,952, 095;

4322, 3430 4,378, ag AP deyite 3 api o giphdeipiofeditial o
4,548, 925:; 45 54@dective alky&ggn Fadtions. Such glycopeptides are well-known in the art and

are either commercially available or may be isolated using conventional

procedures. Suitable glycopeptides are disclosed, by way of example, in U.S.
Patent Nos. 3,067,099; 3,338,786; 3,863,306; 3,928,571; 3,952,095; 4,029,769,
4,051,237; 4,064,233; 4,122,168; 4,239,751; 4,303,646; 4,322,343; 4,378,348;
20 4,497,802; 4,504,467, 4,542,018, 4,547,488; 4,548,925; 4,548,974; 4,552,701;
4,558,008; 4,639,433; 4',643,987; 4.661,470; 4,694,069; 4,698,327, 4,782,042;
4,914,187; 4,935,238; 4,946,941; 4,994,555; 4,996,148; 5,187,082; 5,192,742;
5,312,738; 5,451,570; 5,591,714; 5,721,208; 5,750,509; 5,840,684; and
5,843,889, Preferably, the glycopeptide employed in the above reactionis
25 vancomycin, '
As illustrated in the following scheme, a phosphono containing
aminoalkyl sidechain at the resorcinol moiety of a glycopeptide, such as
- vancomycin, can be introduced via a Mannich reaction (in this scheme, the
resorcinol moiety of the glycopeptide is illustrated for clarity). In this reaction,
30 an amine of formula NHRR’ (wherein one or both of R and R’ is a group that
comprises one or more phosphono groups), and an aldehyde (e.g. CH,0), such as
formalin (a source of formaldehyde), are reacted with the glycopeptide under
basic condifions to give the glycopeptide derivative.
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4,558, 008; 4,639, 433; 4,643,987; 4,661,470, 4,694, 069; 4,698, 39Pecember 2004
4,782,042; WOSYHSI®T, 4 935 238; 4,946,941; 4,994, 555; 4, FCB/USABI3998
5,187,082; 5,192,742; 5,312,738; 5,451,570; 5,591, 714; 5,721, 208;

5, 750, 509; 5, 840,684; and 5,843,889. Preferably, the g&ﬁcopeptide enpl oyed
in the above reaction fs 25 vanconycin. As illustrated|in t hedf ol | owi ng
schene, a phosphono coptainin am noal kyl si dechaiqg atNt he refor ci nol

noi ety of a glycopgptiNe, suclf as vanconycin, can bé intyoduCedomia a
Manni ch reaction (1A thi e the resorcinol noiety pGfhe

gl ycopeptide is illustraf@&d for clari_MﬁRign this reagtion, 30 an ai ne of
formul a NHRR (wher ei sy both of Rbfnd R i op .t hatNEaxconpri ses
one or nore pho upsMN¥Hand an al dehyde (e.g. such as
formalin (a source orgral dehyde), are reacted wth t gl ycopepti de
under basic conditioms to give the glycopeptide dexi vatPve. " 42 WD 01/ 98328
OH OH NHRR. ¢ CHZO OH %Hrrpounds of the inventi onR&on&i sing a sul foxi de or
sul fone can be prepared fromthe correspondi ng thio conmpounds using
conventional reagents and procedures. Suitable reagents for oxidizing a
thio conpound to a sQbmpotind€of theiiverdidn chivipi&ig 8 bulfosadayr SulfbhebaRBen

peroxi de, peracides sych as 3 5 CHIJ'noereroxybenZQi c acid_ (MCPBA), sodium
peri odat e, sodiBW’PErFfi proite carrssponding thin sempinds Bsing eanvpriianal ssegenisor i t e,
tertbutyl hypochldsrbéRurldsiiBsiell b RlizinPX sl & Eﬂlﬁmd optically
-active reagents) dr)r%y al so Sb%l&gngféc%s%téqig prov?ﬁggd%drﬂsk%gﬁggﬁ oxl| d{gs. Such
“optically activachdadurivay of exampe, hydiegonparexids; peragidessmugh a5 Bcl ude, for

exanpl e, thegre gﬂé.“ |- W | .. ' . 211990, ..643- 10
650. The al dehyg‘ggﬁgﬁra e'?%drllée)%gde oygg Q?tﬁﬁ?%een a ovgbfrﬁé%ccﬂ%ize’ 3?4%9‘?1& i on
reactions are ahgmchietite; éalcium hiymochlveite teri-tartek hypechbirith anid the ke Chisdll v
avail abl e or can,be prepared by.conventional procedureg using co rcially
available starf fﬁ?@gﬁﬁ’l@pﬂy 9@%‘?”3%&?‘&33533&@%@%@&? le see
Mar ch, Advancedchiral sulfoxides. Such optically active reagents are well-known in the art and
include, for example, the reagents described in Kagen et al., Synletz., 1990, 643-
10 650.

The aldehydes and ketones employed in the above reactive alkylation

reactions are also well-known in the art and are either commercially available or
can be prepared by conventional procedures using commercially available

_ starting materials and conventional reagents (for example see March, Advanced

oy 15  Organic Chemistry, Fourth Edition, John Wiley & Sons, New York (1992), and

. references cited therein).

The phosphono substituted compounds (e.g. the phosphono substituted
amines, alcohols, or thiols) are either commercialiy available or can be prepared
by conventional procedures using commercially available starting m-aterials and

20 reagents. See for example, Advanced Organic Chemistry, Jerry March, 4th ed.,
1992, Yohn Wiley and Sons, New York, page 959; and Frank R. Hartley (ed.)
The Chemistry of Organophosphorous Compounds, vol. 1-4, John Wiley and _
Sons, New York (1996) . Aminomethylphosphonic acid is commercially
available from Aldrich Chemical Company, Milwankee, Wisconsin.
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15 Organic Chenistry, Fourth Edition, John W ey & Sons, New JOPreemberg4
and refere®@81/83t8%d therein). The phosphono substituted CWHHRINVIINR e. g.
t he phosphono substituted am nes, alcohols, or thiols) are either

commercially avail abl e or n he prepare by conventional progcedyr.es using
comercially avail ab‘ﬁgdlgf“ﬁﬁa?'ﬁ’gs ?Pé{%tﬁ?rﬂ‘ghoélﬁ#rﬁeﬂa?&%%@?n@%@%f‘%ﬂ%xanpl e,
Advanced O gani gnvehf 3¢ Aebcribkalih Yhd Wfatiplesbbldwed. . 1992, John Wley and
Sons, New York, page 959; and Frank R "Hartley (ed.) The Chem stry of

Or ganophosphor ous Conpounds, vol. 1-4, John Wley and Sons, New York
(1996). Am none %WQ%I s coommercially available fromAldrich
Chem cal Conpany, ! sconsin. 20 Decenber 2004 PCT/US01/ 13998 43
20 Decenber 2004 WOThit 11888 HENintINAdy thagedieviiicil tonpraitiodebatziningathel ot her

met hods for eparing the.conpounds of this .inventign.ar escriped in the
Beampl o5, bel Sw BaVl ESCTRFGHNS GRIBNGRS Chie dhyBution i phatBnty s EERHABER | on
cont ai ni ng the ompsindl préfeidBpiRlthé femGIapRAHtsefticallicsehtable BilL, 8 be

Accordi ngly, the glycopeptide conpound, .preferably in the formof a

phar maceut i cal | § Tappral erpapenteral pdgdnistragiondorfpe terapeuticos]  or parent er al

adm ni stration &g@%@%ﬁﬁﬂ&@%g&t&{ﬂ%ap&yl actic treatnent of bacteri al

I nfections. By ustration, the glycopeptide conpound can be
adm xed with 10 conBymayefdiusphiionytheglycopeptide spmpeund cantie admixpd withs and
used in the {q?rm of ules. ehixi. ups,

.tablets, ¢ rS,. Suspensi gn S
wafers, and 1the PriatioRfparipcekibal catibrs i chcibionsind leed W EToraidt 000 ¢ oy
. .about Pi 1 ]EO ab gitlets) @4pshies, eﬁﬁirgb mmmibmsga@shwefmaﬁmmaqﬁke.asﬁbhmre
generally from about 10 to about, 30%. The ar raceutic ositions
may-contain co WM@%H%“%@@H@%%E?%&Q%@F%B% ch or
gel atin, | act 0S&yeightl6f ME SetivilcefpeiE bid mbRGch&fally embotitldl tb Bbout BBRNI t O

di cal ci unphosphat e; sodi um chl ori de, and alginic acid. Disintegrators
“commonl y used i fhepbarmgesuicalcompasiienspiycoptpiibeqmupnn ¢aders ged exciiets. nel | ose,

g e ach ot A piinctitiiien SOUchl AL shafie Il MR BB
or solution of n2Gwidledicalcipmphosplate bediwa chlotide, skt glgiie apd. Bismtegmitorsi N a
suitable liquid c%%HoLﬁrr&EA in the formulations of .this invention include croscarmellose,
microcrystalline celtulose, com starch, sodium starch glycolate and alginic acid.
A liquid composition will generally consist of a suspension or solution of
20 the compound or pharmaceutically accepiable sali in a suitable liquid carrier(s),

for example ethanol, glycerine, sorbitol, non-aqueous solvent such as

polyethylene glycol, oils or water, optionally with ﬁ suspending agent, a

solubilizing agent (such as a cyclodextrin), preservative, surfactant, wetting

agent, flavoring or coloring agent. Alternatively, a liquid formulation can be
25 prepared fiom a reconstitutable powder.

For example a powder containing active compound, suspending agent,
sucrose and a sweetener can be reconstituted with water to form a suspension;
and a syrup can be prepared from a powder containing active ingredient, sucrose
and a sweetener.

30 A composition in the form of a tablet can be prepared using any suitable
pharmaceutical carrier(s) routinely used for preparing solid compositions.

Examples of such carriers include magnesium stearate, starch, lactose, sucrose,
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for exanpl e ethanol, glycerine, sorbitol, non-aqueous sol vent 2&Desemiper 2004
pol yet hyl enwoginpsxss, oils or water, optionally with a susperEiUseyimgent, a
sol ubi l'i zi ng agent (such as a cyclodextrin), preservative, surfactant,
wetting agent, flavoring or coloring agent. Al ternatively, a |jquid

fornul ation camiseocpstainessideserand hindersetos sramnleRolieyipyrelddone. A exanpl e a

powder cont ai nit‘rﬂgetac%iﬁgbggm%ﬁm%?&%%aﬂ?&tmbr%@ﬁﬁ%ﬁfﬂfjoia

sweet ener can be reconst| ter to forma suspension; and a
syrup can be pribpearder()r Inadditpoyeitive comparindicagbaonivlateil mya cetitoled sucr ose

et ng any. sl dBKE> (SRR TREL Aot i Fieanpelpy e kR Ehabfit el CPE 0
epaeednBgpe

solid conposstions. A Exapaites ithesunh of acapswle san beqir gepasitinn st ear at e,
starch, |actose, sucrqgse, 44 20 Decenb?r 2004 WD 01198328 PCT/ US01/ 13998
mi crocryst al | i rfE@casilelpyRRCeiNERsHioR FEple PHIncaRaRBPEOLAG YR FIAY i done.

The tabl et car%x@i(g,?éﬁtgqgmpima gastindapbula ggérggﬁvgjyl, AeaaabliA thatrdd ofcOl OF
r

i ncl uded as pa the carrier(s). In addition, active conpound can be

fornul ated in scivacempived and kigh axdecylss wgight plyntiydens ghipl ean begrpricdi ng a
hydrophi lic Orqﬂmﬁ%ﬁﬁm@aﬁﬁ%{aﬁ%@ﬁsﬁaﬁpm%&b%ﬂ cBﬁﬁoﬁ%iriﬂ‘ of a capsule

can be prepared using -ro en ation procedures, r exanpl e by
i ncor porati @0 gfolpathylere gtyswpotmahspexdiondx ediplie oiif for exsmnpleliquad pargf@nat i n
capsule. Alternatiyvel a seni-solid mat ix)ﬁlﬁ .actiy ound and hi gh
ol acul ar we grEaERI sepo R 5y b Prebid it Sd 8tk sRARR MR, o' 3

- hard gel atin capsul erabét bindsethit caibinclagdd e actiapaethylcéliuldse, fodimeet hyl ene

gl ycol or a suspension_in edible oil, for _exan&l e.li q:illb’gf paraffin or
fractionated coeshrrymsihylcehpossepolyeimiparclidens ®pyidere). ydroxyRgPH gel at i n
capsul e. Tabl Pgmf] I ldlyidadiod. L dGemidhat b BY heal | ul ose,
sodi um car boxyerr%lfﬁiélr ce ?Sucf %%&s&%(%:@?ﬂdny p _rrgl I done ((Povi done),

hydr oxypropyf  imelully inaghdsiimpsiearats ot pdsemetallia sichratgn dieatin gtidailicondse.

Lubricants that 4. nmﬁewﬁédoﬂsjag%w&{ﬁ%ﬂﬁgnesi um stearate or other
, Sl

netallic steara{l'él »Stearit acl Icone fluid, talc, waxes, oils and
col | oi dal silica. FlEaesrimpagagentch as peppenasing efl péwitergreemichemy flgvoringr gr een,

dosi 1 abl ¢ o adtk e Lkt B i Do ANS e ey BOSGY B RSP BT Y act i ve
i,n appearance Ogdn®to/iR4kR thél@thdd frm more atiractive in appearance or to help identify
' 20 the product.
The compounds of the invention and their pharmaceutically acceptal_ﬂe
salts thaI are active when given parenterally can be formulated for intramuscular,
intrathecal, or intravenous administration.
A typical composition for intra-muscular or intrathecal administration
25 will consist of a suspension or solution of active ingredient in an oil, for example

arachis oil or sesame oil. A typical composition for intravenons or intrathecal
administration will consist of a sterile isotonic aqueous solution containing, for
example active ingredient and dextrose or sodium chloride, or a mixture of
dextrose and sodium chloride. Other examples are lactated Ringer's injection,
30 lactated Ringer's plus dextrose injection, Normosol-M and dexirose, Isolyte E,
acylated Ringer's injection, and the like. Optionally, a co-solvent, for example,
polyethylene glycol; a chelating agent, for exaraple, ethylenediamine tetracetic
acid; a solubilizing agent, for example, a cyclodextrin; and an anti-oxidant, for
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20 the product. The conpounds of the invention and their phar AP&sEPEA0¢
accept abl e wapbiggzdghat are active when given parenterally senubs/begnul ated
for intramuscular, intrathecal, or intravenous adm nistration. A typical
conposition for intranuscular or intrathecal adm nistration 25 will consi st
of a suspensi onexaimpkOdodivnPiictabisalphity, endyrt@grisclidadiin the famnditlon. f or exanpl e
arachis oil or sesane oil. A typical conpositi for intravenous or

i ntrathecal adMisnadively; the solyfier c sﬁ@%c‘g"f"'daimg PIgcons Rl 233queous

sol ution cont aiﬁﬁ@gesgl%tjﬁgﬁ[@&@amsﬁgﬁ&ﬂ]gr edi ent and dextr.ose or sodium
chloride, or a mxture of extrose and sodiumchl oride. Qther exanples are

| actated Ringer's i fpegrdferred cadodimensitbeiglReongetidedlepvajived ekthisdseenfioh ect i on, *
Nor nosol - M apd ] ' " Selnpectian, and the
[ kes Ot 1 ondi 1§ Bl o S0actleBonuBitsufingd OB MFEDHEE, 20

chel ati ng agentprefened exbodihent thet giydopegiiticaleringiveeof thizébventiomaied; a
sol ubilizing aggnt,. for exampl.e,, a cyclodextrin: ~and an anti-axi dant, for
45 20 Decenber ‘%66‘&13‘9%%& _ LS ,°r§66isl?ﬁmi(e
net abi sul phi t e, pdWRir ERtdimad B dpdlodeRtriNrefeabni t8é bRfodextiintiShyabiyped §1| t he
e

solution can be freeze dried and then reconstituted with a _suita
sol vent just prBeycledsxaimer sulighubyl ether Bexcladgxivar moreprerddditdent , t he

gl ycopept i dggdefd yatlie | S, a0 A Mtrﬁé LA, B {7 an aqueous
sol ution coﬁ?ai %"K"g a c%c%ﬁ%%%?%lm%lanot er'%%fafel#aerregﬁe (l)é;i ment the

gl ycopept i de desdlntimn] the syakddeininswillroonptisosbout bto Ioveightperdntapreferdblgphi | i zed
powder cont ai ni %od trin or as a.sterile o€der cont ai ni a

~cycl odextrin. P%%Fg% e é"’%’%‘r PERAY eﬁ"ﬁ%%&?& B’F%ﬁ?mt or it

P. - cycl odext r i nfopmulatidd. ohdditidnally,lthe whighy/malio dftit cyddodertrineto icef er abl y, the 10
cyclodextrin is hydroxyprapyl -(3-cycl odextri-u. Typically, in an injectable
sol ution, the c@&ﬂ?&@'ﬁérd’eﬁe VFMBFF&’ bg H’tabP(\'/tflof%ﬂ%}/H Hﬂl' per cent ;
preferably, jsabout 2rieQodidoiils O theRRventbh and MER pRIBhASBBIIE: acobeile 4 10 6
wei ght percent, of the formulation. Additionally, the weight ratio of the

cycl odextrin t osaltswhighyacerstipe dritccinbpdmigisirodongan be forapulatedasy be from about

phar maceut | cai | PPReEHE o SPFREHRHSRh fhulaE bl AReANY by b active
admi ni stration igredieat Wih ablndingcind/er lubdpaingiagentisech. as A gelafinoatocsapposi t ory
formulation wil {)ut%(ragle cr: érllé{w%?e 3 igsw}cggt];blg%g is;}/n%‘:etic wax or fat.
20 The compounds of this invention and their pharmaceutically acceptable
salts which are active on topical administration can be formulated as transdermal

compositions or transdermal delivery devices ("patches"). Such compositions

include, for example, a backing, active compound reservoir, a control membrane,
liner and contact adhesive. Such transdermal patches may be used to provide

25 continvous or discontinuous infusion of the compounds of the present invention
in controlled amounts. The construction and use of transdermal patches for the
delivery of pharmaceutical agents is well known in the art. See, e.g., U.S. Patent

5,023,252, issued June 11, 1991. Such patches may be constructed for

continuous, pulsatile, or on demand delivery of phammaceutical agents.

30 The active compound is effective over a wide dosage range and is -.
generally administered ina pharmaceutically effective amount. It, will be
understood, however, that the amount of the compound actuaily administered
will be determined by a physician, in the light of the relevant circumstances,
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ingredient with a binding and/or lubricating agent such as a gePstmyept004
cocoa butteiaresnagher | ow nelting vegetabl e or synthetic pgarssorsideed . 20
The conpounds of this invention and their pharmaceutically acceptable

salts which are active on topical adm nistration can be fornul ated as
transder mal  cdlodihg the penditiontto dve seigedydhe dheten venty ofksiminigkationptileches”) . Such
conpositions include, fo xanpl e, a.backing... active co nd.reservoir, a
contr ol nenbraﬁﬁﬁqwg?n%@%nﬁf%@?gtgﬁwg%ﬁvsg@ ' e?geaﬁ’g()ﬁg‘gﬁa%? pat ches may
be used to provkgRnkreRThditdeapatentths soaity ofthe paticat'sisimstoms, anfiéheconpounds
of the present invention in controlled anounts. The construction and use
of* transder mal 1¥&t ches for the del.ivery of pharmaceutical agents is well

known in thesart. SeGif. foses ieh HB3LRM rarde BBorR 0D1-100SHERAMAE 11, Such

pat ches may be constructe or continuous, pulsatile, or on denand delivery

of  phar maceut i qaéfemblyritls50 matkeiday. Hotdnaversgmfidieiomas, Gisweuld gmowiler a wi de

dosage range and .l er al 101 I i i ef fective
anount. It, w Ir{P Ofgg%?d%p%tdgﬁ,&%%%%@g?ﬁ%gg ﬁ%%onﬁﬁﬁb%? t lJééﬁconpound
actual 'y adm niddsefoed huivhh is abeutddd aigtoabeht B\ par ¢dyysi ci an, in the |ight of
t he rel evant circunstance 46 20, Decenber . 2004 01/.98328. PCT/ USO1/ 13998
i ncl udi ng the condi tqtg SPM"FF ?‘5’5%’%%3 mggzogfcaggﬁﬁﬁn tration,
the actual 16ONRGREhAMY PHaPhEscRfcd Seichdes M RIbIsRingCdnylay, the age,
wei ght, and response of the individual patient, the severity of the
patient's synptiiiedelphia RAad Tthiede(1989. Sui t abl e doses are in the general
range of from 0.01- "%géﬁ%&j hitmks Si@dhs JFOr an
‘average 70 kg hurran,]ﬁ}%ﬁ(lgg{m ar?%%ﬁﬁsgl{t%ﬁ(%? ny %gc%ﬁgée’r da;{f or
preferably 7 nohtpreSenbinyem®m. day. A nore preferred dose for a human is
about 500 ng to about. 2 g per day. O her sui-table formulations for use in
the present invention can be found 10 in Rem ngton's Pharnaceuti cal
Sci ences, Mace Publishing ConpanyFombittioa@igbmpicd, PA, 17th ed. (1985). The
followng il lLustrate_repr esg&gati ve phar ma _eut%cal compositions of the
present invddtion. TEhsgRampiaiiRsitates;ihq pregaralion of § 1rares Pation of a
representative pﬁ?ﬂ&ﬁ%ﬂ%ﬁﬂsiﬂbﬁ%&l&ﬁﬂﬂﬁ&h@ﬁo@éﬁhc@ﬂﬂﬁﬂﬁﬂﬁéi on of a

tompound of this

invention:
Ingredients Quantity per tablet, (mg)
20 Active Compound 200.
~ Lactose, spray-diied 143
Magnesium stearate 2

The above ingredients are mixed and introduced into a hard-shell gelatin capsule.

25 Formulation Example B
This example illustrates the preparation of another representative
pharmaceutical composition for oral administration of a compound of this

invention:
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i nvention: Ingredients Quantity per tablet, (ng) 20 Active CofpBersabaGo4
Lact ose, s@igdsegiged 148 Magnesi um stear ate 2 25 The aboperms@nesdgents are
m xed and introduced into a hard-shell gelatin capsule. E nutation Exanpl eB

This exanple illustrates the preparati on of another representative

phar maceuti cal confiegediests for oral adni ni Quaatityqer tabled @@Ipound of this

I nvention: 47 20 +US64-113998--1 ngredi ent s
Quantity per tabl etActiyB@bmpeimd e Conpound 400 @d@nstarch 50 5 Lactose 145
Magnesi um st ear at e Gordsicigbove ingredients are rioxed intinately and pressed
into singlesscoredyat@blets. 10 Fornul ati on Examgbe C This exanple

illustrates the prq@gg&fgglhﬂrktégfat@ representative 5 pharmaceutical conposition*
for oral admnistration of a conpound of this invention. An oral

suspension is 9@“%& inttdéiﬁ 1 Jség pgredi ents
Active Corrpoun %gg&ee% rna??%r%]g:ﬁlgg ég chl ori de g 20Met hyl
paraben0. 1 g Gablatsl at ed sugar25.5 g Sor bi toI (70% sol uti on) 12 85 ¢

10 Formulation Example C
This example illustrates the preparation of a representative
pharmacentical composition for oral administration of a compound of this
invention.
An oral suspension is prepared having the following composition.

~

15 Ingredients
Active Compound ‘ 1.0g
Fumiaric acid 05g
Sodium chloride 20g
20 Methyl paraben O0lg
) Granulated sugar 255¢
Sorbitol (70% solution) 12.85g
Veegum K (Vanderbilt Co.) _ 10g
. Flavoring 0.035ml.
25 “ Colorings 0.5mg
) Distilled water g.s. to 100 mL

Formulafion Example D
This example illustrates the preparation of a representative
30 pharmacentical composition containing a compound of this invention.
An injectable preparation buffered to a pH of 4 is prepared having the

following composition: -
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Veegum K (Vanderbilt Co.)1.0 g Flavoring0.035 ml .. 25Col ori ngd0 Beepnthgr 2004
Distilled wgisorosszs to 100 nL This exanple illustrates thepPregangogon of a
representative 30pharmaceutical conposition containing a conpound of this
invention. An injectable preparation buffered to a pHof 4 is prepared

havi ng the fol | ow ndngredignsi ti on: 48 20 Decenber 2004 WO 01/ 98328

PCTI US01/ 13998 | ngr ethent-s—Aet+ve—-Corpothra—0—2-g—Soti-trrAcetat-e Buf fer
Solution (0.4 M 2. Qative®ohipbufd N) g.s. to pH 4 WatePXglistilled, sterile)
g.s. to 20 nlL ; For m8cdiun® Acdtxia Bulfer Solifivs(0bdd)pl e i | | @Xmht es t he

prepar ation sf a remesg@Myati ve 10 pharnmaceutical eapqasHi @i on for injection

~ of *a conpound of thlwateﬂmmb@@terﬁe)reconstltut ed sod.slittb Q0mIS prepared by
adding 20 nL of sterile water to 1 g of the conpound of this invention.

Before use, the solution is then dil uted with 200 nmL of an intravenous
fluid that is conpatible with the act [ ve corrpound Such fluids are chosen
from 5% dextrose sol utlon ‘ i PE L or a 15 m xture of 5%

.~ dext d 0.9% : ‘ tated R
dextrose an S ngngr ! J‘%ﬁ“‘?@‘{,ﬁ@ﬁﬁ%ﬁg g5 %gmjl@&, ate nger'

i njection, |actated rose inj et on, Nornosol - M and 5%
dextrose, |46l y;tlmrEaceam.lang@oattmdfﬁlma!dnsnflampmp@undmfﬂﬂsm‘mianon Exampl e F

This exanple illustrates th aration o epr.
20phar maceut i cal n% Pﬁugﬁe‘gﬁﬁ'ﬁ) e‘iﬁﬁ%ﬂ%ﬁﬁ?ﬁﬁﬁ%@%ﬁ bn. An
injectable pre p@bﬂhé 86 SunB bE g ﬁdedﬁaw Bgfofme,ftné édwhidibgs Rl Glel Wi
I ngredi ents Actlve ConpoundQO. 1-5.0 %ha%SHydr pr Qﬂ%l -li-cycl odextrin
o 200 mL of an intravenous fluid that is compatible with the active Compound.
Such fluids are chosen fiom 5% dexirose solution, 0.9% sodium chloride, or a
15 mixture of 5% dextrose and 0.9% sodium chloride. Other examples are lactated
Ringer's injection, lactated Ringer's plus 5% dextrose injection, Normoso!-M and

5% dextrose, Isolyte E, and acylated Ringer's injection

Formulation Bxample E
This example illustrates the preparation of a representative
20 pharmaceutical composition containing a compound of this invention.
An injectable preparation is prepared having the following composition:

Ingredients

Active Compound 0.1-50 g
25 Hydroxypropyl-f-cyclodextrin i-25g

5% Aqueous Dextrose Solution (sterile) g.s.to 100 mL.

The above ingredients are blended and the pH is adjusted fo 3.5 + 0.5 using
0.5 N'HCl or 0.5 N'NaOH.

30 Formulation Example G

This example iilustrates the preparation of a representative
' pharmaceutical composition containing a compound of this invention.
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1-25 g 5% Aqueous Dextrose Solution (sterile)qg.s. to 100 nL TReDsgssper 2004
I ngredients are blended and the pHis adjusted to 3.5 0. ' N HC
or 0.5 N N¥&9198F&or nul ati on Exanple !a This exanmple ill ﬁ%%ra#ggg?ﬁe
preparation of a representative pharnmaceutical conposition containing a

compound of this i%"ﬁc%g utidOsuBBhIDRs S btion 2098pMER BikigSa SolB@hidS01/ 13998

A frozen solution suitable for injection is prepared having the foll ow ng
conposi tion: kepmpesitid®ol uti on 5Acti ve Conpound250 ng to 1000 ny

Hydr oxypropyl -i-cycl odextrin250 ng to 10 g Excipients - e.g., dextrose0-50
g Water for Injectionl0-100 nL 10 The weight ratio of

. hydroxypropyl - (i - c¥edzealSalutiosn to the active conpound will typically be from:
about 1:1 tm about AEgvdCodspddndt at I n Hydr ox 200 apgtb-1PO&gl odextrin and
excipients, if anypecyplopfigt-¢fdodemirmbout 280%gnb 10fge water for injection
and the active conpgiptintsS addeguend di ssoljvsidg The pH is adjusted 15 with -

1 M sodi um hydr oxi gg ofllniec iof- 3 and the voligogni.s then adjusted to 95%
of the final volume_ wth water for injectiaon . The pH is checked and

adjusted, Lf necessary.. ; ' | b B&idel nal vol une
W th water l'“?or i nj @?%%?%%h &Hﬁggﬁgﬁgﬁﬁéﬁétﬁql e fei | tered through
a 0.22 mcron filtcgjmliuélp a nto a sterife vial under- aseptic

conditions. 20 The vial is capped, |abeled and stored frozen. This exanple
illustrates the prguakatitsive®roddimepHyderypopyld-Sphaientminemdi cal conposition

breparing an i nj ecBPEnECHaryaF SEorLinabent {6 Pl MR A mesRg ¢ 1"
“conposi tion:  LyophijiyikohcRee\6tpound is added and dissolved. ThepH is adjusted
15 with 1 M sodium hydroxide to 4.7 % 0.3 and the volume is then adjusted
' to 95% of the final volume with water for injection. The pH is checked

and adjusted, if necessary, and the volume is adjusted to the final volume

with water for injection. The formulation is then sterile filtered through a

0.22 micron filter and placed into a sterile vial under aseptic conditions.
20 The vial is capped, labeled and stored frozen.

Formulation Example H
This example illustrates the preparation of a representative
pharmaceutical composition containing a compound of this invention.
A lyophilized powder useful for preparing an injectable solution is
25 prepared having the following composition:

Lyophi]ized Powder
a Active Compound 250 mg to 1000 mg
30 Hydroxypropyl-B-cyclodextrin 250 mgto 10 g
Excipients — .g., mannitol, )
sucrose and/or lactose 0-50g
Buffer agent — e.g., citraie 0-500 mg
35 The weight ratio of hydroxypropyl-B-cyclodextrin to the active

compound will typically be from about 1:1 fo about 10:1.
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Active Conpound250 my to 1000 ng 30Hydr oxypropyl - p- cycl odext r P#hPsrsmi 449410
g Exci pi ent swe og/egs28 manni tol , 0 50 g sucrose and/or |act Oi'@T%’ﬂI;ll 59 gent -
e.g., citrate' 0-500 ng 35The wei ght ratio of hydroxypropyl-3i-cyc extrin
to the active conpound will typically be fromabout 1:1 to about 10 1. 50

20 Decenber 2004 WO RéirSBa0¢ ddhtk] EaRGS phppl-p eptlodixtritbanlleREipidhiis e |
Hydr oxypr opyl - (i -cycl odext I j n and excipients and/or buffering agents | f

any, are dissol ved |?P%&Hﬁe‘@lﬁ%g8¥m=tlﬁ@1w&’ss°lﬂﬁﬁ ln,ahplg&ol‘wathq*w@teract i ve
conpound i s -added anﬂ,&gmﬁv%&a@e dad iSaddadidisdisd ?‘khtt& Mﬁg)dl um

hydroxide to 4.0-5.0 and the volune is adjustedto 95%0 I nal

vol'ume with water fordivsipdeeith bi soflien hydrpxide ek ddmd tt wljmesised, i f :
necessary, ard the v Uae th ter for
i njection. T e for rru%ia\élo tjo?g@tjdh 1g’?’lerl e fl{ht‘gar?er&by@ roug\#ha 2 mcron
filter and pl aced incmmdla@h&e&uﬁiecmdwandmmmemcaﬂﬂjstedmeﬁﬁble :
formulation is then freeze- du3|n an_ap lL.ate I |l 1 zation
cycle. The vial is c PG @l&al rﬁ%fl’tl-‘?&tﬂ?déﬁ‘ “5% 05 %#fﬁgﬂtﬁ o
nitrogen), |abeled amebu;:;hqrmxafcrdn@t& dedlinth @ sRFild sl Qindera8dphic ger at i on.
Formul ation R6=le 7 This exanple illustrates the preparation of a

‘representative 15 pheandHioss: Teedormdagends thepAregwsrrinedvring an apmepstitd of this

i nventi on. teril ﬁﬁﬂ% I g:?af"'v tionis
prepared hav |Oflg t hee}yg oW r?g%g%ﬁp%ﬁse?{l?l(% e@%@ﬂ},gg\%&é}fp Aca?l?l\kfte{
Conpound 250 ng to 10laﬁymgmgbgbdlabcl9tbmd@dretbata9®hmaatmnoﬁﬁﬁeng to 10 g

Exci pi ents opti onal % e\fa\@tb rati o of hydroxypropyl -o-cyclodextrin to the
‘active wll 25typ|ca$ e fromabout 1:1 to about 10: 1. .

*

F lation Eample I
This exammple illustrates the preparation of a representative

15 pharmaceutical composition containing a compound of this invention.
A sterile powder useful for preparing an injectable solution is prepared

having the following composition:

Sterile Powder
20 Active Compound 250 mg to 1000 mg
" Hydroxypropyl-B-cyclodextrin 250 mg to 10 g
Excipients optional

The weight ratio of hydroxypropyl—ﬁ—cyclodextt'in to the active will
25 typically be from about 1:1 to about 10:1.
Representative Procedure: Hydroxypropyl-$-cyclodextrin and the active
compound (and any excipients) are dispersed into an appropriate sterile
container and the container is sealed (optionaily under partial vacuum or
dry nitrogen), labeled and stored at room temperature or under
30 refrigeration.
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Representative Procedure: Hydroxypropyl-p-cyclodextrin and thé0 Regember 2004
conpound (awah @éxmgs@xci pi ents) are dispersed into an appropsdgiisni ikl |
container and the container is sealed (optionally under partial vacuum or
dry nitrogen), IabeI ed and stored at room tenperature or under 30
refrigeration. AdminBitib¥ behre2Ofidive YW bH888A SndPCh ._:e;fh-. 3998

Adnmi ni stration of r entatlv or latlons H.a toaPatlent The
phar maceuti cal for H% grf? ﬁ?ﬁ‘F‘f’rﬁlﬁd&P? %WF@EPFF and |

above can be achﬁumla%eéedue&aﬁnﬁﬂeaedﬁiwévéneuﬁywpﬁ%tﬂaym&aﬁp@m@prI ate

medi cal personnel to treat or prevent grampositive infections. For 5
adm ni strati on m@dﬁ@lamett@rtfmcawemt mpbehvmﬁmm lﬁoed and/or diluted

with a di I aijjﬁlﬁi I
Representati ve roc &%b tﬁ%&’% w%f te@&%r rru e% ovﬁi\{%%(arrpl e H
(e.g., contai n|d:nlyeﬂtoﬁﬁhmﬁ%fde%dseweatenhmﬁmenﬂ)foﬂws.econst|tut ed with 20 nL

of sterile water and the 10 resulting solution is further diluted with 80
m. of sterile saline in a 100 nlL infusion bag. The diluted solution is

t hen adm ni stered f&gﬂi‘!@l@ﬁ&l&%ﬂm{ Tﬁy@aﬁuﬁkédpb\ﬁﬂér&ﬂ to 120 m nut es.
Eonul abdD Exanple 1 15 This exarrpl e illustrat es the pr aration of a
representative . pta F%‘H%t&?te?‘%‘&l’ e Ebipsosrripiing 100 @fiveappl i cation of a
conmpound of this |n\(£ b DFI(;H]%@ g ﬁ@ﬁ]b‘éﬁe‘f nd0. 2- 10 Span
602 Tween 602 M ner al H%’ etr urrthWg %@L ar aEen % Pr opyl

~par aben0. 051BHA (bumwomjudna&ﬁtrﬂmehbllted)vﬂﬂi)&!)mbtoéslan:sahmﬁw

S a 100 mL infusionbag. The diluted solution is then administered

1o the patient infravenously over 30 to 120 minutes.

r

E lation B el
15 This example illustrates the preparation of a representative .
pharmacentical composition for topical application of a compound of this
invention.
Ingredients | grams
20 ~ Active compound 0.2-10
Span 60 _ 2
Tween 60 2
Mineral oil 5
Petrolatum ) 10
25 Methyl paraben 0.15
Propyl paraben _ 0.05
BHA (butylated hydroxy anisole) 0.01
Water - g.s. 10 100

30 All of the above ingredients, except water, are combined and heated to 60°C
with stirring. A sufficient quantity of water at 60°C is then added with vigorous
stirring to emulsify the ingredients, and water then added g.s. 100 g.
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30AI | of the above ingredients, except water, are conbined an®f Hesmber 2084
60" C wi th stweonimgs2s A sufficient quantity of water at 60C ipgThiseizasided
with vigorous stirring to ermulsify the ingredients, and water then added
g.s. 100 g. 52 20 Decenber 2004 WD 01/98328 PCTI US01/13998 Formnul ati on

Exanpl e K This exanple illustrate n of a representative

phar maceuti cal COWPO?luE b?ﬂnﬂ@ﬂﬁl@&a‘ﬂés'iﬂeﬁreﬁ&m & nvention. A
supposi tory totaling grans i s prepared havin the ow ng 5.

conposi tion: | ngh@awnsalmmuon@m@mm@mgpfs@s m¥e1ﬁon500 my bal ance

(triglycerides of sa r of Riches-

Nel son, Inc., New YoIrL\k %@ﬂc% (%%png’?l’e%{ag%wa% &%h%tﬁ%g&#‘) S ncor porati on
in Formul ati 6nscdknj>’osnmn conmpound 11, or a pharmaceutically acceptable salt
thereof (e.g. the 15 hydrochloride salt). Uility. The glycopeptide
conpounds of this i n}\ﬁent Lon, and their pharmaceutically acceptable salts,
are useful in nedica g’Eetd\‘-?&’Esrrents and exhi bit 20 biological activity,

i ncl udi ng anti.bact er“mﬂmmmumw using the
tests described herefffiveirmppouadts are wel | known to t¥@gegskilled in the
art, and are referen®dlgpsohB-Hescribed in Lorian "Anti Biabamces in Laboratory
|\/de cine", R8urth Editiom—WHt+ams—at—d—WHkins—{+99)—~Aeceordi ngly, this
i nventi on provides néﬁgb@sndﬁ'@lofsmdmgcwhw adid;@rpr@dudt of Richésous

di seases, especially thosKelsmybedNew orkNYosi ti ve m croorgani sns, in
ani mal s. The conpounds of this invention are particularly useful in

.treating infections,c ed, by net hi ci n- reS| ant st aphyl ocac¢i . Al so,
t he compounds - are @F%?"?WY%%"P?H‘?&DHW ?Mﬁ%@nﬁé&éﬁ

i'ncl udi ng vancogfipdtmd 11, or a pharmaceutically acceptable saltthereof(eg the

- 15 Thydrochloride salt).

Utility
The glycopeptide compounds of this invention, and their

pharmaceutically acceptable salts, are useful in medical treatments and exhibit

20 biological activity, including antibacterial activity, which can be demonstrated in
using the tests described herein. Such tests are well known to those skilled in the
art, and are referenced and described in Lorian “Antibiotics in Laboratory
Medicine”, Fourth Edition, Williams and Wilkins (199 1.

-- j Accordingly, this invention provides methods for treating bacterial or

25  infectious diseases, especially those caused by Gram-positive microorganisms, in
animals. The compounds of this invention are particularly useful in treating
infections cansed by methicillin-resistant staphylococci. Also, the compounds
are useful in treating infection due to enterococci, including vancomyecin-
resistant enterococci (VRE). Examples of such diseases include severe

30 staphylococcal infections, such as staphylococcal endocarditis and
staphylococcal septicemia. The animal treated may‘be either susceptible to, or
nfected with, the microbrganism. The method of treatment typically comprises
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resi stant enterococci (VRE). Exanples of such diseases incl udé® Dessaper 2096
st aphyl ococ®ab 03/98Bzsct | ons, such as staphyl ococcal endocar dpetT/es@&ndoss

st aphyl ococcal septicem a. The aninmal treated may be either susceptible to,
or infected with, the m croorganism The nmethod of treatnent typically
conpri ses 53 20rdDdvistrbipg to2he dnimAuOIiO@Be: eaHolddithit3eeatiamwhichst eri ng to
the ani mal an ar e%ﬁt f .a con%ound of this invention which is effective
for this purpose. He%fgﬁ? 8 this method, the antibiotic can be

admi ni stered in a siRh@wticagiiiymehses, the antibiotidlchn be alndlaRcdifh sthale The
treatment regingn y require 5 adm nistration over extended periods of
time, for exan@é‘,}’ﬁ’é‘?o‘%%\l@bW%P%ﬂay-f'@etf‘?agﬁ%m@l%@weﬂ@é?s. The

amount per  agm GinShnsithndRELexndbdiSeriodt 8¢ tim@ T amBRToR k&VetA @8y | depend

on such factors as the nature and severity of the infection, the age and
general heal t h fof fiomeonsde sisecks: Herpourpacaimihisicrs dogaor thatotalo t he

anti biotic and . | ) ' ' Lnf ection.

- Preferably, t he%%%%mreﬁ e?%%/(fegr?tcsgl%ﬁfag@gé %gﬁrﬁ %@gggg%%cgc#&toﬁavenousl y.
Among ot her pr dheirfestion, thé egadod cepergtheslth afdivppatients thefioletaacd ofilit i on  have
been found to haye {equce ng% an.toxici,ty when adm.,nistered to a

marmmal .- For exaﬁ%‘@,m%f’emgh@ ) © THBeFE ‘%8rﬁ'é"fr??f&"cql%%m € the invention
15 have beempf opfdiibe Prafeablye i @hpbinds bf MGtk S8 aimatgsay| ation
conpared to the corresponding non phosphono substituted conpounds.

Moreover, cert dnHavergEdbunds of this invention are expected to have reduced

" nephrotoxicity. Addhﬁlb@é‘?t(ﬁ)ﬂa%’pm'érﬁégaﬁe Wa ﬁ&&&)‘ﬁ%ﬁﬁﬂd&ﬂe fb&uaddi tion of

a cyclodextrin conpoun arnace conpaosition contalning the
gl ycopept i de 20hayefppendound tofhaydiieduded wmammalian fonitityewhanedudmistereli éo a

nephrot oxicity and/ o | ssue cumul.ati o rui;{; | vcopept i.de conpound
when adn ni st or SRR R Erte EERBpRin> Bibefl R BE R hfui Sy o
exanpl es ar @5of fiavedaded found tolnive fdacedtiver andloe Ridneyactasintation bethpdral foe .
construed in antxlﬁwa as |.imting the scope of this _ipvention, 25 EXAMPLES
In the exanpl es®BEPEFPORHRS RO PRSTRhoGO SHhsHutrd compREnds, Moreayen cefaBui ng
compounds of this invention are cxpeqf;:d to have reduced nephrotoxicity.
Additionally, it has been discovered that the addition of a cyclodextrin

compound to a2 pharmaceutical composition containing the glycopeptide

20 compounds of this invention further reduces the nephrotoxicity and/or tissue
accumulation of the glycopeptide compound when administered to a mammal.

_ The following synthetic and biological examples are offered to illustrate

) this invention and are not to be construed in any way as limiting the scope of this

. invention.

25 EXAMPLES
In the examples below, the following abbreviations have the following
meanings. Any abbreviations not defined have their generally accepted
meaning. Unless otherwise stated, all temperatures are in degrees Celsius.

ACN = acetonitrile
30 BOC,Boc = ferz-butoxycarbonyl
DIBAL-H = diisobutylaluminum hydride
DIFEA = diisopropylethylamine
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meani ngs. Any abbreviations not defined have their generally Z%Dspibg 2004

meani ng. Url?@%fms‘%ﬁé‘e“’“ se stated, all tenperatures are inpdegieesedsel si us.
ACN acetonitri 30 BOC, Boc tent butoxycarbonyl DI BAL-H =

di i sobutyl al um num hydri de DI PEA diisopropyl et hyl am ne 54 20 Decenber 2004
WO 01/ 98328 PCT/ USOBME3998 DM = [N, NHdithethaylforivbmideani de  DVSO = di net hyl

sul foxi de eq. = equbyacent Et OAc dm&hylyhlfedéd ate 5 Fnoc = 94

| uor enyl met hoxycar bgpyl  HOBE = leqgliysl@xybenzotri azol e hydrate M =

nethyl .-M5 = mass spegifoscopy PyBelhyFacetate

benzotri azols | -yl oxgfpt S(Pysrol i dlg[]ﬂﬁdg&@m fbods® hexaf | uorophosphat e

TEN20 = 2, 2,6, 6- tet hyl - plperllch)fdycl)@géhzoﬁ{agﬁeh?&h@al TFA =
‘trifluoroacetic aci E—teirah il tan  TLC, tic = thin layer

chr omat ogr aphy 15 Iﬁ%he f ol I_ow n ancornyci n hydrochl ori de sem
hytr at e was purch rom Al phar %%HQ %lﬁ? @gm hbAlRhar ma AS,
Csl o Norwa ) gents and an a Ig% e ? m Al drich

Chemi cal . s W 5320 Pro d ct ive
Al kyl ati on of Vancg% nj To a m xtifﬁ en@’é 81% %&g @3 the desired
al dehyde (1.3 eq.) DMVF wag addB f3%eq. ) The reactlon was
stirred at anbient F%)erature f df @Qm s and, noni tored by

reverse- phase HPLC. Tt Hanol and Nbilgyeschromaiography ) were added to the
solution, fH Ilowed by TFA (3 eq.). Stirring was

o In the following examples, vancomycin hydrochloride semi-hydrate was
purchased from Alpharma, Inc. Fort Lee, NJ 07024 (Alpharma AS, Oslo
Norway). Other reagents and reactants are awiailable from Aldrich Chemical Co.,
Milwankee, WI 53201. ' S

20 General Procedure A
' Reductive Alkylation of Vancomycin

To a mixture of vanconiycin (1 eq.) and the desired aldehyde (1.3 eq.} in

DMF was added DIPEA (2 eq.). The féaction was stirred at ambient temperature

for 1-2 hours and monitored by reverse-phase HPLC. Methanol and NaCNBH;
25 (1 eq.) were added to the solution, followed by TFA (3 eq.). Stirring was

continued for an additional hour at ambient temperature. After the reaction was

complete, the methanol was removed in vacuo. The residue was precipitated in

acetonitrile. Filtration gave the crude product which was then purified by

reverse-phase HPLC. If desired, other glycopeptides antibiotics may be used in
30 this procedure.

General Procedure B
* Synthesis of 2-(Decylthio)acetaldehyde
Under nitrogen, to a suspension of potassium catbonate (27 g, 200 mmol)
in acetone (100 mL) was added decyl bromide (10 mL, 50 mmol) and
35 mercaptoethanol (4.4 mL, 63 mmol). The suspension was stirred at room
temperature for 2 days, then partitioned between water and 80% hexane/ethyl
acetate. The organic phase was washed with 2N sodium hydroxide, dried over
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continued for an additional hour at ambient tenperature. After0Drenbeadidion
was conpl elve o1fshegnet hanol was renoved in vacuo. The resi ggeusaidizos
precipitated in acetonitrile. Filtration gave the crude-product which was
-then purified by reverse-phase HPLC. |If desired, other glycopeptides

anti bi oti cs memapeesiigeshifate, antdiGhé tolatilps rowded endeCeamual tolgivedur e B

o0t ass um car bERRIBLSEA! CHheATaRel ohs SBTER Do R0 Rl aNIEd. docyl
brom de (10 mifufp@r pachtig)d 35 nercaptoethanol (4.4 nL, 63 innol). The

suspension was stirred at room tengg)ature for 2 days, then partitioned
bet ween water and SUsdsaitsazen.ergeylthipmethanob(501H 230 eyaslh.N.¥hase was washed

ith 2N di ngﬁléé ' | Eﬁﬁ)m ' : 328

\IémCTI 1J80i21539 ngg%?ﬁ%gﬁfﬁ@%gﬁ?ggg the vo agﬁ ggg%%%%% r vacuum

to give 2- .(dewytetdoblefids HTC! TP 1iiis BolgliontWasaddEd, oasr ¥ miiutes| esdutionqui d t hat
d with th ificati : i .

2 (deoyl t hi o) o hariuF MestleghHBianeGiRbs (e S iPmeBlpdioRB piamthe (126 n.

730 mmol ) and (Eo0hlRRE rdthyBénc@Rloride (200inL). Wofted additibr,dhé ixtd was To this

sol ution was added, over 15 mnutes, a solution, of sulfur trioxide

pyri di ne conpl eRredarigrher p3nnpiesat-4p rC.dhertO9ymL ice walss as@ddeds ddent ) and

met hyl ene cgy OpdigGre( edﬁ%%a&eca&iﬂlﬂ 11 PetePivid dfdRa ViR theSt i rred a
further 15@'1 nut es a‘%&?e C, then 600 a'im(::le wat er as added. The 10 m xture

‘was removed fr Gquidhpartbotadn Fhoonganit phasgaias rvaglhed vaithd bl of 4 hydrechloricqui ds

-~ partitioned. The,or | hase ed--d.t:h loric
acid, and dri e%’&%ﬂ@a%ﬂggi%a%%ﬁﬁg@g&'%%%%%ﬁbg)fgvrél'g{ﬂwﬁf%?qui d,

wh: ch was dil wﬁegﬂMﬁitﬁGOOﬂﬂ,mmd@aTte&ﬂﬁa?mzm?mﬁﬁcamcmﬁﬁsi lica. The

silica was washe 1 th 100 % met e ori de/ he e, then 300 nL

15 et hyl ene cﬁ‘faéf“ia\ég?.d“? @%ﬂ?&%@%@ﬁé’ﬁl"g@%@ﬁ 8‘?1566;’?]% in vacuo to

give 2-(depy! &ﬁ&ﬂﬂh@ﬁ%ﬁﬁhﬁ&%&%ﬁb&d%%&&@ We®toncastratediflvaélods givel qui d

that was used wi thout further purification. General Procedure Synt hesi s
of N' -2-( DecyPt{dpey)ihio)aeetalishyds 4% 8,220 mmol) as a colorless liquid that was used

without further purification.

General Procedure C
~ Synthesis of N"**-2-(Decylthio)ethyl Vancomycin
20 Procedure A: Under nitrogen, vancomycin hydrochloride hydrate (1 g,
0.64 mmol) was added to 2-(decylthio)acetaldehyde (139 mg, 0.64 mrmol) in
N, N-dimethylformamide (8 mL). N,N-diisopropylethylamine (336 uL, 1.9
mmol) was added and the suspension stirred vigorously for 2.5 hours, over the
course of which all the vancomycin dissolved. Solid sodium cyanoborohydride
25 (60 mg, 0.96 mmol) was added, followed by methanol (5 ml.) and trifiuoroacetic
~ acid (250 uL, 3.2 mmol). The reaction was stirred for 55 minutes at room
temperature and analyzed by reverse phase HPLC. The product distribution

based on uv absorption at 280 nm was as follows:
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20, Procedure A: Under nitrogen, vanconycin hydrochl oride hydfhPgecmberg004
0.64 mvol ) wesorwszed to 2- (decyl t hio)acetal dehyde (139 ny, pOTA4emws) i n

N, N-di met hyl formam de (8 nmL). NN-diisopropyl ethylamne (336 uL, 1.9 muol)
was added and the suspension stirred vigorously for 2.5 hours, over the
course of whi ch aEhtiohdme{rgmny cifmeates sidodeaed. Sol i d sodi um cyanobor ohydri de
25 (60 ng, 0.96 mMmoIA0was added, 29| owenicdrpyeiet hanol (5 nlL) and
trifluoroacetic aciidl (250 uL, 3. 250mol W™-IHidecyBlsio)ethyh vavedmstinr red for 55
m nutes at room tergerature and akal yzed by reverse phase HPLC. The
product distgsibutiorg3based on uv absorgFLBieayltESRBHTIVAMRSMSnT ol | ows: 56

20 "Decenber 2004 WO 4X1198328PCTI U $f c) I8 8@ bisl[ut(HaR IthiofendM n) Ar ea
9%°r oduct 2. 029vanconyci n 3. 150N- - 2- ( decydpbhth@igt hyl vanconycin 3. 22

53.,37NP- 2- (decyl t hi gg g#hyl . vanconmygisn 3. 913Nm

N om - bi s-[2-(decylthio)ethyl] 4.00.5vanconycin Procedure R Under
nitrogen, to a solution of 2-(decylthio)acetal dehyde 10 (crude, 48 g, 220
nmol ) in NWdinmethylformam de (1.4 L) was added solid vanconycin

hydr ochl ori de hydr at 73.8,+:.40 _mnol ) foll owe .

N, N- di i sopr opyl et hyI%‘ﬁéQ#Bm(Ig8 ﬁ"#,m% e‘ﬁ#%??Qlu%%s%tj{dﬁceﬂgﬁl%ﬁceﬁdghgﬁ rred

vihgorousl y 40 r@ﬁ#ﬁeﬁ&mem’mm:kﬂ) ﬁNNﬁiﬁﬂﬂyﬁc;rfiamidd(Q.@O}wsgdgé%sggﬂﬁt tlegg al |

the vanconycinn fu i ssql ve en Lri oroacetic aci :

mmol ) was 15 a%@%yéﬁgy‘gﬁ‘f%&ngméﬁ?gﬁg’r@ ngngﬁfqdﬁl&egg’g m nutes, then

solid sodi um cyﬁﬁ\ﬂ&%ﬁé&?ﬂe&?ﬁn{iﬂé{ﬁﬁ,3569;nsmplihefsekﬂeamsﬂu}a¥stﬁ?édhanol (800
r

i) were added.” After eé hours thé reaction was "anal yzed (t;i/l
rever se- phase HRE@ously Agopmderoparatueden ] ko, dmthsgowge efiwhigh imegtighd on at 280

nmwas as ol | oYomllif fuly difsh 04, HXRrifi:Ba4e1i6 &uid (33 Qf! U6d0 mofl fotis VANCONMyCi N
1_5 added. The solution was stitred a further 96 minutes, flen solid sodium
cyanoborohydride (10.5 g, 170 mmol) followed by methanol (800 mL) were
added. Afier three hours the reaction was analyzed by reverse-phase HPLC.
The product distribution based on uv absorption at 280 nm was as follows:

Elution time (min Area% Prod
20 2.0 15  vancomycin
' 3.2 77  N™-2-(decylthio)ethyl vancomycin
3.3 3 -
3.4 0.5 N*-2-(decylthio)ethyl vancomycin
4.0 0.8  N*, N*bis-[2-(decylthio)ethyl]
25 vancomycin . ’
. 41 ' 4 —_

The reaction mixture from either of the above procedures was poured into
water (7 L), resulting in 2 slightly cloudy solution. The pH of the sélution was
adjusted to 5 with saturated sodium bicarbonate, resulting in the formation of a

30 white precipitate. This precipitate was collected by filtration, washed with water
then ethyl acetate and dried under vacuum to afford N™"-2-(decylthio)ethyl
vancomycin, which was usedr without further purification.
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3.277N-- 2- (decyl t hi o) et hyl vanconycin 3.33--- 3.40.5N " - 2- ( d&t eembe 208y |
vanconyci n ddd@e8Nant', N --bis-[2-(decylthio)ethyl] vancompeirfsei/doskd The
reaction mxture fromeither of the above procedures was poured into water
(7 L), resulting in a slightly cloudy solution. The pH of the solution was
adjusted to 5 with Pasdedatest Acdiution bf vatdoyui kydrochingidei(B.0 g, 0.1tnaclor mat i on

of a 30 white precipitate. This precipitate.was col | ected iltration,
washed with vvat”é%cﬁfﬁeg (Etlhwm&e\,gﬂa%’frﬁﬁ ety dhsogr Wﬂ@?&”&%ﬁ&#‘{%o % or d
N2- (decyl t hi o) 6y 2 mwdIF RMGGEd byRi(E&yIES)dsaidelyidb (O ¢ 41 bhedl) at 25

purification. 57 20 Decenber 2004 WO 01/98328 PCT. USO'%'[/ 13995 procedure C
A sol ution of v"gnédteyaﬂmm,ytaﬁmnmmmn@rwa@tr@tedzmhM|(}-92ign1-:&§:mluzo (1:1,

30 nL) was tke | Nl r ' ( .2 mol)
Fol loned by 3 (SaopihIsfiohsPsr GRANBHI0AP£3.1nd8, Aaefs (P10 fimyed T 1011,
m n, the react ithacmixprodectdds-2-(deaylthib)ehylvakeohmycin i pregipititeddnnnl, 5 16.8
nmmol ) followed b 132 g, 2.1 mmol). After 5to 10 mnutes, the
crude product W%@EMH hyl vanconycin is precipitated in
acetonitrile (300 nm.). Exanple 1 Preparation of Conpound 3 10 (Fornula 11
wherein R3 is N (phosphononethyl) amno; RS is hydrogen; R ' is hydrogen,
and e is -CHZCH2 S-(CH2)9CH3) NvAN (@‘-”Hﬁﬁﬂthi o) et hyl vancomycin

bi strifluoroacetate (1 g, 0.53 ri;?p%grat?@gfégﬁ@&gf@yl ethylamne (0.23 m,
©1.33 mol ) were conbined in DM (10 nil)_ and stirred until honbgeneous. '

HOBt (0.08016, 0.58 nmol (Fernnlp¥BakerelsR] i Nqitosphaposethyly| ) were t hen

Contai ning (am AGHRGST BidEdeniR; Hayarbel ngf s i ScRCRIR Ry 1 1 O"

di i sopropyl et hyl anm ne¥{0(22@echlihiolktiyB vatoinycih biswiflueroacdtdie {1 g, MGmamijed. The
b NOT KL T AT TR AR
: " (10 ml) and stirred until homogeneous. HOBt (0.080 g, 0.58 mmol) and PYBOP
15 (0.300 g, 0.58 mmol) were then added to the reaction mixture. After 5-
10 minutes a homogeneous solution cgptaining (aminomethyl)phosphonic acid
(0.060g, 0.53 mmol) and diisopropylethylamine (0.23 ml, 1.33 mmol) in water
(3 ml) was added. The reaction was stirred at room temperature and monitored
by MS. When the reaction was judged to be complete, the reaction mixture was
20 diluted with acetonitrile (40 ml) and centrifuged. The supernatant was discarded
and the remaining pellet containing desired product was dissolved in 50%
aqueous acetonitrile (10 ml) and purified by reverse phase preparative HPLC to
give the title compound. MS calculated (M) 1742.7; found (MH+) 1743.6.

Example 2
25 Preparation of Compound 11
(Formula II wherein R® is -OH; R® N-(phosphonomethyl)-
aminomethyl; R” is hydrogen, and R* is -CH,CH,-NH~(CH,),CH,)
(Aminomethyl)phosphonic acid (3.88 g, 35 mmol) and ' -

diisopropylethylamine (6.1 ml, 35 mmol) were combined in water (40 mi) and
30 stirred until homogeneous. Acetonitrile (50 ml) and formaldehyde (37%

solution in H,0; 0.42 ml, 05.6 mmol) were then added to the reaction mixture.
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20 diluted with acetonitrile (40 m) and centrifuged. The sup®}Hercaher 2094
di scarded andoi/bss2¢ emai ni ng pell et containing desired progeghsm”s

di ssolved in 50% aqueous acetonitrile (10 m) and purifie y reverse
phase preparative HPLC to give the title conpound. M cal cul ated (M)

1742.7: found (Aﬁel)appmanﬁdy&samhtes eotgﬂ‘%ea@mm@émgfvaﬁ&ma@mnd 11
(Forrrula 1 wherej E |s - 5 N (phosphonorreth - am nonethyl; RLl' is

hydr ogen, and REd (- Byediagy %%Wmlm)?&b@hom c acid
(3.88 g, 35 QOﬂ&%ﬁQMﬁﬁU&%&éﬁh@@aﬁx@&e(‘fhére%hoxﬁ%sgﬁlﬁﬁItl"i’fy‘&?SCO”b' ned

in water (40 m) and " 30 stirred until honobgeneous 0m)
and' f or nmal dehy d€mpsaire & kpprogmately }&m,a@wmhrﬁmetﬁ5pﬁmﬂﬁsmne t hen added

to the react SOnahlE'uf( m ms %t? x lgg,agg%%v\e/g) gt%l/ﬁ%8%§g 5 %%%1/513998

After approxi mately . ecylamn
tristrifluor oademphlbze(dla‘.ber@ultiﬁg&olirlrmdas)mamdedjwithﬂpfe@pwoeﬁbybﬁléct&&bﬂzﬁ 1m,

35 mol) were e e reac reactiQn vvas stirred at
room t)enperatﬁﬁhgrgoq“%ﬂﬁ‘gf"o %?“éfwm%‘fh@ﬁfa?&aﬁ?wp% HRkC f-eive s

adj usted to 5 .thakifetonipotindh MDOICHEAs @EREITSE 6! folndESHES PR6EE | n vacuo,
and the residue was _I|yophilized. The resulting solid waS triturated with

wat er (100 ni), col IWB}IWFW?Bﬁpﬁﬁdasdﬁou@ﬁsl n vacuo and purified by

reverse pha pr epar éﬁb%_ﬁ’i cal cul at ed
(MH) 1756. %@ foundr‘?iel 1756. 6. Compou gﬁso prgg%ﬁ@n%% fol |l ows.
10 The qui nucl |WE&M&MW%WQMmomethﬂphgsb)mmmamdyﬁsﬂng,ﬂm mg, O0.28
- mol, sub-part a sph 155 1.4 nmol)
‘were slurried |£ng’§ aquggbeg 2?:@? eloﬁ‘ef%gp ]%R{(?m?% ?Qﬁfﬂ’ﬂ%&ﬁ et hyl am ne
(972 uL, 720 ng:thﬁa@nmmz)ummoa@dmma waseadabcxmm ik tiferdd at F OOM
tenperature unti| he sol i dsﬁrg}eﬁgﬂl% v?ad ~rhe reacfl on_mxture was then
15 cool ed in arf°P CIBB?rﬁt“EﬁfH“ MM%IW tion mityrg gvas themer ci al
37% fornal il h&lﬂﬁbﬂﬁ@%&ﬁ%ﬁf&hﬁﬁngﬁ% tHide B3 BluliBs cfud oy, Was added.

The reaction nixture was stirred at for 15 hours at ich tinme the

reaction to be ©gagitet: %Wlﬂ:rﬁ@%éﬁbf{ww,%ﬂqﬁ&m&&%mmbwmamgm HCl to
about pH 2. Theadol ik rd'@ss et AP b2 sHufllatWithibh ARLHAEMEL &' 2Nd then

acetonitrile
complete. The reaction was quenched at 0° by adding 3N HCl to about pH 2.
The mixture was diluted to 50 mL with 50% ACN/water, and then acetonitrile
20 was added (75 mL, followed by 5x10 mL at 5 minute intervals ,125 mL total) to

et

precipitate the product. The solid was collected by vacuum filiration and dried
in vacﬁo. Purification by reverse phase preparative HPLC gave the title
compound.
The infermediate NVA™- decylaminoethyl vancomycin tristrifiuoroacetate
25 was prepared as follows.
a. N-Fmoc-z-_(decylamino)ethanoL 2-(n-Decylamino)ethanol (2.3 g,
11 mmot, 1.1 eq) and DIPEA (2.0 mL, 11 mmol, 1.1 eq) were dissolved in
methyiene chloride (15 mL) and cooled in an ice bath. 9-Fluorenylmethyl
chioroformate (2.6 g, 10 mmol, 1.0 eq) in methylene chloride (15 mL) was
30  added, the mixture stirred for 30 minutes then washed with 3N hydrochloric acid
(50 mL) twice and saturated sodium bicarbonate (50 mL). The organics were
dried over magnesium sulfate, and the solvents removed under reduced pressure.
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20 was added (75 mL, followed by 5x10 nL at 5 minute interval 30 Daemben2004-
total) to pweolnmsst@te the product. The solid was coll ect edpdiységidogn
filtration and dried in vacua. Purification by reverse phase preparative

HPLC gave the title conpound.. The internedi ate Nvm decyl am noet hyl
vanconyci n tri sNrimead{dsaplemmaethan] (ffss.0d epmele H0836) Wad usodavithaut N-

oe- 2- (decyl am n%%p '(%1-.( n- Decyl am no)ethanol (2.3 g, -1 1 mol, 1.1
eq) and DI PEA (2. : iaLummI ,1.1 eq) were dissolved in nethyl ene
chloride (15 nlL) and cooled in an ice bath. 9-Fl uorenyl net hyl

hl or of t .6 g, .10 |, 1.0 i hyl ' 15 L 30
et Cho mxttr o NP0 anlgoa A i seleuRp Ml SHORGR ol or | ¢
acid (50 ni) t(lﬂzmrauy:&naaﬁéthﬁéﬁtmﬂh HLFADORAN e wik sdbd DM Or gani cs

were dried over magnesium sulfate, and the solvents renoved under reduced

pressure. 59320(IAcSaemethylsac chipyiie (2 993 pyeriOmnineEs. Thomgsctipn mixture

Froc- 2- (decyl ang, ,gﬁ%tﬁ R , 9 2 w t hout further
purification. b. ' rfctt)ic- eocy a%s%ogéé%al éh@ﬁgﬁﬁ%xgﬁs%ﬁg i on of oxalyl
chloride (12. 2decqylaminovthamel (2010e) o mhthplensichliqride (A InlAwvas 38dddwverd 5C was
added DMSO 5 (14.75 i R et hyl chl or| 2 .0 20 m nutes. The
reaction m xt urQSW%}g&épaﬁeg&%ﬁEqﬁm %ﬁ‘%%g téf&?%%?gtﬁ%e@gglgﬁt i on of
N-Fnoc- decyl anvaomehaddet a6@ theQnigiuré ftinred fdr\d0aniaueihiond ¢£-20%0. The was added
over 25 mnuytes angd then stirred 40 nminutes at -35 to -45C. Triethylam ne

(21.49 g) W8s ToREHPnIARIENS HA% Temehad sy erdi et mly iqlsmed by cppeonbigtedit - 10 to
--20C. The 10 rﬁﬂﬁﬁibfi@id@@ib%?%hﬂ@ﬁm%%m”'ﬁgiﬁ%ﬁﬁlt%{a&&t&%—ﬁ@—f@ The! | owed Dby
f .0 g e mal ntalning the

concentrated sul uric aC|d_ 20 hi 1 € ntn i nt ernal
t enper ature at org8dc laphewanisglated end wyshed with 20soillfatie deid (H00wmEnfllowed h 2%

e 45T R el i AR .
, ' ab feptinl Tskas RO8uee ol i

Si s?i | ;t ieot ev\n/g?.c Qr?tt ed until,. (Ee re)si dragl aso&m : 1(?6 I\/LI.)athl\/bre

hept ane (logsmﬁﬁ?g@l;@&d%dﬁf% O 9T fOrHEeE ™ ‘ggﬁel\g@q‘ff”ﬁmVﬁ? ume of

100 nL. The heanomﬁlba\mehg@aﬁee(nb@ﬁﬂgw&meaaﬁ@mamnﬁon%ﬁmtmalm The

bath was cooled slowy to 5C gver 20 minutes to_start the
volume 0 100 mL.. The heating bath was replaced with a cold water bath at

15°C. The bath was cooled slowly to 5°C over 20 minutes to start the

precipitation of the product. The shury was then cooled to -5 to -10°C and the
20 slurry was stirred for 2 howrs. The solid was then collected on a Buchner funnel
and washed with cold (-5°C) heptane (2x15 mL). The wet solid was dried in
vacuo to yield the aldehyde. | _
c. N"*(N-Fmoc-2-n-decylaminoethyl) vancomycin trifluoroacetate.
Vancomycin hydrochloride (12 g, 7.7 mmol, 1.0 eq), N-Fmoc-2-(n-decylamino)-
25 acetaldehyde (3.2 g, 7.6 mmol, 1.0 eq) and DIPEA (2.6 mL, 14.9 mmol, 2.0 eq)
were stirred at room temperature in DMF (120 mL) for 90 minutes. Sodium
cyanoborohydride (1.4 g, 22 mmol, 3.0 eq) was added, followed by methanol
(120 mL) then triffuoroacetic acid (1.8 mL, 23 mmol, 3.0 eq). The mixture was
stirred for 60 minutes at room temperature, then the methanol remove& under
30 reduced pressure. The fesulting solution was added to 600 mL diethyl ether
giving a precipitate which was filtered, washed with ether, and dried under
vacuum. The crude product was purified on a reverse-phase flash column,
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precipitation of the product. The slurry was then cool ed to - 30 Pecermber08fd
the 20 sl wyb¥emsgstirred for 2 hours. The solid was thercamisoaciegl on a
Buchner funnel and washed with cold (-5C) hept ane (2x15 nmL). The wet solid
was dried in vacuo to yield the al dehyde. c. N~

- (N- Fnoc- 2- n- d@;ﬁuﬁgamtm@tjmym uedmm&mmatdr(édnmngﬁé%ﬁrﬂuorddeﬁtmonym n
hydr ochl ori de ( 7 o eq

acet al dehyde (@GIQ)themO‘@H%lmﬂ“@e%@)ﬂhﬁdeg o de “’Q} 2.0 eq)
were stirred agraE ?ﬁ%ﬁ%ﬁﬁp@ﬁcﬁfo MMteﬁ@aa&aﬁh?dp% u@@udi’oﬁbéheﬁczd)SOdi um

cyanobor.ohydr i eq) was added, followed by nethanol
(120 nL) then tdgﬁéﬂlgbﬁhﬁ?éﬂﬂ@mm-@qcymocﬂﬂé)mmycylQS’&]) The mixture

was stirred f 60 m nut j.enperature, then the nmethanol renoved
under 30 re%uc uﬁfoé"g%tﬁl}eéaﬁflgatempggt% °'ng sol uti on was added to 600 ni

di &t hyl ether ggi vi Ngﬂ.a.(prmymhﬁmﬂ)ahmanhowanmam@tammm th ether,
and dried under vacuym The se- phase
flash col um, ID@%"é’?‘PBEFO @g@,a%)&&sﬁlhf@gﬁgéﬁiwl ng wWth
10, 20, 30% ac‘i‘i H%%Eﬁdir@atéd\m% géncﬁﬁémc@umﬁﬂwmhu%sl Mht miemeawat i ¢ aci d)

to renmove pol ar urities (such. as residual vanconyC|n) t hen t he product
was el uted wi t mretl)ﬂtaf&dmtenih@m pengrifuged aad ayashed sghacs Hﬁﬂb Forvese-PRas6r oacet i ¢

actd) 10 9iae pepal e%ﬁg((ﬂﬁ‘?%g%g}?frﬂgﬁ%ﬁ&lcb i 1%MANERENGES as its 5

trifluor oac cyl am no) et hyl
vanconyci m t r i fabidaiversiostrainetes)gave WRN-(Fdesylamino)ctbuanennavar g ity THAnconyci n
-(:100 ng) was dissolved in 1 nL DMV (1 nL) and treated with piperidine (200
~uL) for 30 mn s. The m xture was precipitated into ether, centrifuged

and washed wi th acetragidtérideiateR@itRERdinpdultaf Nt O deayianinoétrg vato@ych0- 70%
acetonitrile in water containing 0.1%trifl uoroacetic acid over 120
m nut es) gave NVﬂSPZBPerGé&HO&fﬁi no) et hyl vancorryC| nas its TFA salt The

| nt er medi at g5 uyl nUC i Re FiloldcefiatiiiBediypadBitiadi b o OB/ TR YQlippetias
prepared as e Nl - Fnoc-'decyl am noet hyl % vancomycin. To a
2L flask equi pMaMMMHWMMYWY%UW n

e N ﬁf (3o Lo tanbhosERAAIEE W FHOREUS AEPAUENINS - 5 0), DVF (400
diisopropylethylamine (11.7 mL). The suspension was stirred at room
temperature for 2 hours, at which time the solids had dissolved. Methanol (190

20 mL) followed by trifluoroacetic acid (10.4 mL) was added. After the reaction
mixture had stirred for 5 minutes, borane-pyridine complex (3.33 g) was added
in one portion, and rinsed in with methanol (10 mL). After stirring 4 hours, the
reaction was cooled to 5-10°C with an ice bath and water (675 mL) was added at
a rate to keep the temperature below 20°C.” The reaction mixture was warmed to

25 room temperature and 10% NaOH was added to pH 4.2-4.3 (approx 15 mL).

The resultant shurry was cooled in an ice bath for 1 hour, and then the product is
collected by vacuum filtration and washed with cold water (2x100 mlL). The wet
solid was dried in vacuo at 50°C to give the title compound as an off-white to
pale-pink solid.
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di i sopropyl ethyl anine (11.7 nL). The suspension was stirred af0Pegember 2004
t enper at ur e y@pyessours, at which tine the solids had di sselygdeMeishannol
(190 20 L) followed by trifluoroacetic acid (10.4 nlL) was added. After the
reaction mxture had stirred for 5 mnutes, borane-pyridine conplex (3.33

g) was added i onev'PByddcoAmindtthyl) RERGmiycin\Guikudidineaa NIQNHL) . After
stirring 4 hours, the reactign was cooled to 5-10C with an.ice bath and

wat er (675 ni) Emec-deeylammaethyl vaagoguicir (B8 85%2 maoparasshsselyrd fdMEw 20C. The
reaction m Xtur@o@ﬁ&)ﬁg%ﬁ%aﬁo@ét&wﬁrﬁ&ﬁr Ouaid1dA ba@yas added

to pH 4.2-4.3 (‘appr oXx The resultant sl urrég was cooled in an ice
bath for 1 hourmmabavashéded; ind the rdciion migtargHinted forcld hoprsy sheIMF Wasr at i on

and washed w.th _col d, wat er 100,. . %]; ' \é"?*?od]!Ei LN vacuo at
50C to give héeﬁ°Y%em33%’oa&§ casghg?asoﬁ-g&gi\h tethta%géoglgrlde- pi Nk’ ﬁ%r?d. 61 20
Decenber 2004 Woutkl/1H83218d Waslddlistidd 439 Baclner filhnel(adé tithatddiwidet hyl )

vancomyci n qui nucl i di, salf..Wa_(N --_ Fnoc-de 1 noet hyl )..vanconycin (88
O Bt o b o e AL W g pces
tenperature forgphe RAYhe sElid RECENIBEDBE of 2 Bubh@r fuldfiel, Wadkkd wihscagsietle and the
reaction mxture stirred for 18 hours. The DVF was )5 renoved i n vacuo and

the solid was t(0¢mlatamd thenrpsuspeadetinaeetpritrily (90mml). tAdfer st e The solid

was col | ect ' iqthg | fedd (200
Ty for 16 RouriuHeGBREke WHRGE 8P skl fiah Bl B e e (200
the solid was cifd @oipedndn a Buchner funnel, washed with acetonitrile (500
-mL), and then resuspended in acetonitrile (500 niL). After stirring for 2
"10 hours, the solid was collected on a Buchner funnel and dried in vacuo to
give the title compound. Exanple 3 Rxapples i on of Conmpound 12 (Fornula ||
wherein R3is -OH R5 N (phosphononethyl) 15 amingonethyl; R ' is hydrogen,
and R is -CH2CH2- S- (CH2) 9CH3) FreppratieB st RimpepRadbhoni ¢ acid (0.295 g, 266
mmol) and dii 50I0rOpymﬂhﬁﬂiﬁﬁe&ﬁrﬁﬂi@-ﬁmRSNZ&:hBFEHohogﬁE %}:Oﬂbl ned in
e ;

water (5 m) and stirred untlm.hormgeneous. For ma deh_\sl 7% solution in
1-120; 0.0445m , Camsing@ethyb|B" ihydzegenomnd R’| is -CH,GH) CBeh added to

the reaction m Xtur€psminomethyl)phosphonic acid (0.295 g, 266 mmol) and

diisopropylethylamine (0.649 mi, 3.72-mmol) were combined in water (5 ml)
and stirred until homogeneous. Formaldehyde (37% solution in H,0; 0.044 ml,
0.585 mmol) and acetonitrile (5 mi) were then added to the reaction mixture.

20  After approximately 15 minutes both NYA™ (2-decylthio)ethyl vancomycin
bistrifluoroacetate (1 g, 0.53 mmol) and diisopropylethylamine (0.649 mi, 3.72
mmol) were added to the reaction mixture. The reaction was stirred at room
temperature for approximately 18 hrs, at which time the reaction mixture was
diluted with ACN (40 mi) and centrifuged. The supernatant was discarded and

25 the remaining pellet containing desired product was dissolved in 50% aqueous
acetonitrile (10 ml) and purified by reverse phase preparative HPLC to give the
title compound. MS calculated (M+) 1772.7; found (MH+) 1773.4.

Using the above procedures and the appropriate starfing materials the

compounds shown in Table I were prepared. The mass speciral data for these

30 compounds were as follows:
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20 After approximately 15 m nutes both N'"-
bi strifl uorgacRbahse

room

m xture was di

fute
di scarded and 2° gb
di ssol ved i n 509

phase preparati
1772.7; found (
starting materi
spectral data f

WD 01/98328 5_10

MT~ 11725. 63173
51742. 961743. 6
101772.991774. 3

10

15

(2-decyl t hi 0) et hy PO Passabm 2904

(1 g, 0.53 mml) and diisopropyl et hyl agTne{/iseed9 m ,
3.72 mmol) were added to the reaction m xture.

The reaction was stirred at
tenperature for approxi mately 18 hrs,

at \_Nhich tine the reactijion

(49Q m i nat gnt was
rhg nc||-hﬂap' ng-dbsiré G
oaqueousl acetonltrlle-ﬁmgﬁgi) and purlflpﬁKMy reverise
e—HRLC+o—gtve—tt ttt+e—conpourdi—MS—catcutated i)
VHH) 17732 4. Usi ng the ali@eé2pr ocedlir es anti7X7de apprdpri ate
gts—tHe—Tonpounds snown IA@(iéable [Twere p %£zd THe nmss
r these 330 conpdunds we s foll ms 62 r 2004
15 20 25 PCTI CT4011139 npound] No gébngase)Cbserved

6.6 21726 62172715 31742 17436 1179A 6
g1786. 031486. 4 71785.041?&55& 81799 07179917&9&770.741771.8
566156 62472 T TSt g T 56 64t TS5 7T 6|

6 1786.03 17864

q 1785.04 1785.8

8 1799.07 1799.7

9 1770.74 1771.8

10 1772.99 17743

A1 1755.66 1756.6

12 _ 1772.71 17734

13 1756.64 1757.6

14 1754.67 1755.7

15 1772.99 1773.7

16 1816.06 1816.5

17 1815.01 1816.2

18 1829.10 1829.8

19 1878.1 1878.2

20 1802.74 1803.5

21 1830.75 1831.7

22 1849.66 1850.6

23 1800.76 1801.6

24 1801.04 1801.6

25 1932.86 1934.0

26 - 1880.12 1880.7
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141754. 671755. 7 151772.991773.7 161816. 061816.5 171815. 0118162@December 2004
181829. 10188 G/9s2%878. 11878. 2 201802. 741803. 5 211830. 7518B&TAS01/13998
221849. 661850. 6 231800. 761801. 6 241801. 041801. 6 251932. 861934.0

261880. 121880. 7 63 20 Decenber 2004 01/ 8 28 PCT/ US01/ 13998 Exanple 4
Preparation of an internedi ate useful BPari ng a conpound of the

i nventi on( For mul a Heﬁ!ﬁfﬁtﬁnrbﬂﬁ%1h§erm6!iatd%$eﬁﬁfdﬂpr§panﬁ§a@ﬂ poGiRYor tAED i S
4- (4-chl orophenyl ) benzyl A three liter, 3-neck flask was fitted with a
condenser, n|trogéﬁV‘F‘fﬁ@iForMa&E’P%%Rnﬁcﬂga%éﬂHsﬁ rif hydrogeib Apdt us. The
flask was charged with pulver| It (20.0 g, 1.21 x 10
m)l) and net hanol (1000 pl) un er a ﬁ%’ro %@%fl}b%g%ﬂere,

- chl or obi phényl car bAﬁleedﬁtvyaeJe(‘@difhslgwas ﬂﬁ@SW&hamd@nsmlniﬁng&n'aﬂpt) was
addedtothls stirsyed.m xture Ilovved methanol. 10 (500 . Finally,
LA e tdgfnicaP e ppdion AR RO % il e

sodi um cyanoboro yari dded

fol | owed by met h@ﬂ@énz(eaammels aéBl‘mciaﬁS(mbOigngﬂrk)mﬁhﬁl)\lmﬁ&mnertmm refl ux
(about 65C). After hour  at refl ux he f;\]@a tioon m xture_attained
homogenei ty. AftE\L)“%%erﬁé%F%geata@@Pbﬁ%“ oleribeRldihEds @ ged and t he

clear reaction mjxsuwg?pdl, Meq %m&&&m&&m&ﬁm&eﬁm@e&ﬁﬁ{eﬁﬁw Q.
1IN NaCH (22.8 nL) was added dropvm se to adjust the pHto 9 0 (at 70) .

The fl ask.waslOeq(f0ppald- \ﬂmﬂﬂys sodiline eyanpbarphiidride £i84sd 336 10 soolii d Gﬂés
oAb B B e AT
) reflux (about 65° C)

After 1 hour at reflux, the reaction mixture attained homogeneity. After
25 hours at reflux, the heat source was rembved and the clear reaction naixture

.15 was measured with a pH meter (6.97 at 58.0°C). IN NaOH (22.8 mL) was
added dropwise to adjust the pH to 9.0 (at 54.7°C). The flask was equipped with
a distillation head and the mixture was concentrated under partial vacuum to a
weight of 322.3 grams while mamtmnmg the pot temperature between 40°-
45°C.

20 The distillation head was replaced with an addition funnel confaining
500 mL of isopropanol (IPA). The IPA was added dropwise to the room
tcnipe:rature solution over 1 hour. After approximately 1/3 of the IPA was
added, a granular precipitate formed. The remaining TPA was added af a faster
rate after precipitation had commenced. The flask was weighed and found to

25 hold 714.4 grams of the IPA/methanol sturry.

The flask was re-equipped with a still-head and distilled under partial
vacuum fo remove the remaining methanol. The resulting slurry (377.8 g) was
allowed to chill in the freezer overnight. The crude product was filtered through

-a polypropylene pad and rinsed twice with 25 mL of cold IPA. Afier pulling dry

30 onthe funnel for § minutes, the material Was placed in the vacuum oven to dry ta
40°C. A light pink solid (22.87 g (theory = 22.43 g)) was recovered. HPLC .
analysis versus a standard indicated 68.0% weight perc;mt of the title compound



45C. 20 The distillation head was replaced with an addition f@fRegember2004
contai ni ng vi®0148s20f 1 sopropanol (1 PA). The | PA was addedpdf/gsurisest 0 t he
room tenperature solution over 1 hour. After approxinmately 1/3 of the | PA
was added, a granular precipitate fornmed. The remaining | PA was added at a
faster rate aft@r[4phbroghienyibensyl 483848 it ctide Toled, Whiclidcransletedvisitgbed and
found to 25 hol dco714eaﬂqlﬁam%l J;f tge | PA/ et hanol slurry. The flask was
re-equi pped with et hey ' d./‘l"sti |l ed under partial vacuumto renove
t he remai ni ng et handfhe pibductsed detreavtjors vaterayalyZdbySegrsevpimse HPLOwWed t o

chill in the freezer overni .. The crugde produyct.. filter thtough a
poliypr opyl ene pabiizRg 42?@@%%‘%!&?193?1’(?{‘%@%&1"}0 Btfhgggﬁglﬂ %hnnﬁ%@@ph%| li ng
dry 30 on thesf UARR mihf gPadiEnbsdivt sl doRbiStireAdf 98BSagRbARMIfIS% he vacuum

oven to dry to 40 T. A l'ight pink solid (22.87 g@éotheor = 22.43 g)) was
recover ed. HPLC CHByENypstime Fdymigytentot0inameens hydiers é@%d.@%iﬁﬂ per cent

of the title conpeus : /T%%Z@IB\(/% /. 1:3998
(4-[4-chl orophen? uj’ %@I@S%ﬁ@%{%%@ﬁc@& solid, ]i{Ii: 't rné}:,sl at ed
into a correct ephasphtie agideh d0@Mfmb®at8) The products of the reaction were
analyzed by reverse phase, HPL b iZin rbax SB- C ol . Wi t h
ultra: violet light ( ,mtf%wgﬁggédg?ﬁc%ﬂésg]gw&%@%%%déﬁﬁ%’ﬁ't sol vent
syst em consi sfpi Ny.QPaRafMNagbed|840684.f er / 5% CH3CN at time = 0 minutes to 40%
aqueous buffer/60% CH3CN at tjime = 3 I nut es S uaued, wher(i t he agueous
buffer was TEAP (5 ni Ugpgpraeedyresides a%%wb@‘f& GPoguct SHEX PO/ R ) The
~i:ntermedi at e AB28468.af6f 18 omBbind R thelfvRGPHNAEInIT HeosRFRRd in 10 U.S.
“Pat ent Nunber 5, 840, 684. Using procedures descri bed herei nabove, the
product of Exanpkebstitucatihaticomprtes oka @dnare PhospbeReEieNPsof t he i nvention
wherein R3 and/or R5 is a substituent that, .conprises one or nore phosphono
groups. Exanple 5 15 Determ nation of Antibacterial Activity A-hi Etna

Det er mi nati on of AnQadcdal My4 1. Det erBxanpdé &n of M ninmal Inhibitory

Concentratio nISS ( Q_Is) Determination of Alitibacterial Activit_y

-

A

1. Defermination of Minimal Tnhibitory C jons (MICS

Bacterial strains were obtained from either American Type Tissue
Culiure Collection (ATCC), Stanford University Hospital (SU), Kaiser

20 Permanente Regional Laboratory in Berkeley (KPB), Massachusetts General
Hospital (MGH), the Centers for Disease Control (CDC), the San Francisco
Ty Veterans’ Administration Hospital (SFVA) or the University of California San
| Francisco Hospital (UCSF). Vancomycin resistant enterococci were phenotyped
as Van A or Van B based on their sensitivity to teicoplanin. Some vancomycin
25 resistant enterococci that had been genotyped as Van A, Van B, Van Ci or Van
(2 were obtained from the Mayo Clinic.

Minimal inhibitory concentrations (MICs) were measured ina
microdilution broth procedure under NCCLS guidelines. Routinely, the
compounds were serially diluted into Mueller-Hinton broth in 96-well microtiter

30 plates. Ovemnight cultures of bacterial strains were diluted based on absorbance
at 600 nm so that the final concentration in each well was 5 x 10° cfofinl.. Plates
“were returned to a 35°C incubator. The following day (or 24 hours in the case of
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Bacterial strains were obtained fromeither Amrerican Type Ti s30&eccaber 04
Col | ecti on wHeogsas St anford University Hospital. (SU), Kaieerusidriiesmanent e
Regi onal Laboratory in Berkeley (KPB), Massachusetts General Hospital
(M3B), the Centers for Disease Contr ol the San Francisco Veterans'

Admi ni strati onEhbmno«tmbix:(uﬂ?MCs)wemﬂetemnvégxwyﬂéﬂspwmf@ilhﬁrﬁa@an

Franci sco Hospital (UCSE nc resi oc re phenotyped
as Van A or VaR™Y %&?@Hﬁlgﬁesfeﬁé?&n}é‘%‘hgll cfe\?lll?& [ |co ar?lg‘é'n V%

vanconycin 25 SephibeidtusidQlsQMSS i)xhétaicﬂﬁmdesm&gplgdbqqaadmm/an A, Van
B, Van d or Van C2 were obtaln d fromthel%li_l&lg‘%gg.JG nimal _jnhibitory
concent r at i ons HethicHin- WIBVWQE}&’ ‘E’Bc‘i'ﬁ%eﬂde’m "beﬁh*s%‘{ F55P8cedur e
under NCCLS g .ssﬂ{y; D& e ARy Qv 419), W@E&@fde@é&d di | ut ed
into I\/Ueller Hnton broth in 96-well mcrotiter 30 pl ates. Overnight .

cul tures of baghehima(VSE Fu), venmeryeindeniiiwdigosercetyeatsdis (BERES. at 600 run
so that the final concen | E}ggtﬂﬁ WREF)' at es
were returned t'8"8"45 |§r%% t@gerrb iﬁ ??ECWJ(I)V\A ng g%}i‘?]téé ours in the
case of 65 20 Mvaiban, aaﬂb@my@m:eﬁm:ﬁ&rmmmmmnm ococci
strains); MCs were de vi sual Lnspe of the Strains
routinely test &gl ﬁﬁ%ﬂeg?‘“bélz @B?PWX?&{?%@%“@‘FTOS?‘T%@%%@H%E ve

St aphyl ococggls @4&isH %o febé@ﬁ%m(VR@FsdeAﬁvﬁﬁ&hﬁr&ﬁ%mﬁm@ﬂWmmus aur eus,
methicillin-sensitive Staphyl ococcus BI derm d| S (I\/SSE et hi ci I lin

resistant 5 St dpeoplipeansitive iodpiceplamn  grllnagumaf, o
BNt erococcus  fgecu (Y56 Fifs e st i Lt Ebsaue | accal 25
h e nt Ente

(VSE Fs), vanconycin rococcusf aeci um al so resistant to

teicopl-anin (V%ommmewmlmS&hﬂmEﬁ?ﬁbGé@@&r% f aeci um

sensitive to teico £rococcus
faecalis al so 1%?“?%’8‘?@?%&?2 #%“%@E{ﬁ&%\‘?g Xﬁﬁ/g%ﬂ%
resistant Egger wv«mC@pﬁdmﬁﬂﬁ@ﬁmiﬁeﬂ&aﬁteamplmmomw%?) Van B),
ent er ococcus ga Ilnarl um the Van A enot g(gaqgn Van ﬁ)d&

ent er ococcus gadndinsaiciliinesistaphgte %‘f’ﬂé CATHE 1),

ent erococcus Caﬁﬁﬁh?fdt"i’sﬁ aﬁ&PSﬁP %@w@@lm@ﬂﬂ&kbﬁmﬁéﬁ/ﬁﬁﬂﬂmlﬂnﬁ- 2),

ent erococcus, fl avescens o t he Van

penicillin sensﬂlosam'a&swm ugnge%ﬂwerplgp;()p\/%ﬁgv w\w/?tlg ¢2), and
peni cil lin-resigtant bR SFRIGEH 5P PRIICCoRGokiiSHhioh 1RAGRMIRARS the
20 activity against the strains mentioned above were then tested for MIC values in a
larger panel of clinical isolates including the species listed above as well as non-
speciated coagulase negative Staphylococcus both sensitive and resistant to
methicillin (MS-CNS and MR-CNS). In addition, they were tested for MICs
against gram negative organisms, such as Escherichia coli and Pseudomonas

25 aeruginosa.

2. Determination of Kill Time
Experiments to determine the time required to kill the bacteria were
conducted as described in Lorian, “Antibiotics in Laboratory Medicine”, Fourth
Edition, Williams and Wilkins (1991). These experiments were conducted
30 nommally with both staphylococcus and enterococcus strains.
| Briefly, several colonies were selected from an agar plate and grown at
35°C under constant agitation until it achieved a turbidity of approximately 1.5
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inability of PSSP and PSRP to grow well in Mieller Hi nton bro2hDeqgmber 200dh
t hose straig,%b 5%3determ' ned using either TSA broth supplgi@neessedkt h

defi brinate ood or bl ood agar plates. Conpounds which had significant 20
activity against the strains nentioned above were then tested for MC
values in a | angee® QENEIL. Gthe chrpiec eak thes dilattét dbool axilohCFHélspeti es |i st ed
above as well as non- s | at ed coagul.ase negati.ve Staphyl ococcus both
sensitive and F’Eélp%t%i"h:"%? m&%ﬁﬂ?%ﬂ%&»‘ﬁ“?%%“ﬁﬁ%ﬁvﬁyéﬁgﬁ # addition,
they were test gy wifeEmodd ahdiive G- 36T & ERBilvtRonS WeR s foime® UTH: as
Escherichia colt "and Pseudononas 25 aeruginosa, 2. Determnatiqon of YjI] Ti
Experi nments t o pdut pataimethodiyes ppeddo defgmipe theppmpen of colepy fommiag 1aftswer e '
conduct ed asg dﬁéﬁ% bed in Lorian, "Antibiotics in Laboratory Medicine",
Fourth Edit7 on, liams and Wl kins (1991). These experinents were
conduct ed 30 nor nal My gexietah thotompeuagsofitedontion werd achvemcbe ekays testsiini ns.
Briefly, several_  col oni were selected froman r plate and grown at 35
C under constaﬁ’ftr%ﬁﬁtfﬁ?cfiqﬁnq?ﬁﬁt?f?ﬁmgifﬂeféwoamtnur idity of approximtely
1.5 66 20 Decenber 2004 WO 01/98328 PCTI USOL/ 13998 and 108 CFU nL. The
sanple was then diluted to a and i ncubated at 35 C
under constant agi t 4 FBRLIGED G EY times aliquots were
renoved and five te(r}-_fol o o5& o fleatil 3%n Wesee perfornmed. The pour plate
met hod was used to determ ne the nuirber of colony formng units 5 (CPUs).
I'n general , 1@he compothesssiuties; a companad of Gis ipkantion wes gdmingsterpdeithsbye t ests

-bn vitro tests_and denpnstr al 1 : IT¢l Ln Vivo
Det erm nati on dfléﬁ’ﬁfl?‘ﬁgg re%%ﬁ%@p{j#@%ﬂ@?&ﬁ%ﬂk %@%éb#ﬁetyeywéf lljldi es in
M ce 10 I n thesdvateeliiess, the doswpalindemséd intu sscand\geouipi of miva s Thid dbsei st er ed
either intravenously or subhcutaneously. and.obseryed for 5-15 minutes. |f
there were no ‘&EFﬁ’é‘F’é@“‘E’f‘P @W'ﬁ&m%ﬁefﬁ%ﬁewﬁsm group of
mce. This d‘oseeeﬂem&,e(mmgq;e'%Mt 20 i lig tnd Gndieiiséd by 0 ingikiptesciotos ntitdhe or t he
dose was mexi m zed. Generally, dosing hegan at 20 ng/ kg and increased by

20 ng/ kg eadh tmmEmypipleratykdossEL) warkieGKler at ed dose (Km) is achi eved.

9. Bi ilabilitv Studi LI[.

Mice were adminisiered a compound of this invention either infravenously or
subcutaneously at a therapeutic dose (in. general, approximately 50 mg/kg). Groups
of animals were placed in metabolic cages so that urine and feces could be collected

20 for analysis. Groups of animals (n = 3) were sacrificed at various times (10 min,
1 bour and 4 hours). Blood was collected by cardiac puncture and the folowing
organs were harvested—mng, liver, heart, brain, kidney, and spleen. Tissues were
- weighed and prepared for HPLC analysis. HPLC analysis on the tissue
homogenates and fluids was used to determine the concentration of the test
25  compound or Iil present. Metabolic products resulting from changes to the test
‘compound were also determined at this juncture.

3. Mouse Septicemia Model
Tn this model, an appropriately virulent strain of bacteria (Inost commonly S.
aureus, or E. Faecalis or E. Faecium) was administered to mice (N=5 to 10 mice per
30 group) intraperitoneally. The bacteria was combined with hog gastric mucin to
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2. -Bioavailability ShWmin Mee Mce were adninistered a conp®beesmber 208¢s

i nvention. eldffogi@t ravenously or subcutaneously at a thepapgusi@odiose (in
general , approxinmately 50 ng/kg). Groups of animals were placed in

met abol i ¢ cages so that urine and feces could be collected 20 for anal ysis.

Groups of ani nehbangaviridcendihe deoscorfibhétoiaiparmally §00467) waswiat gufficienito 1 hour

and 4 hours). Bl pod s..col l ect.ed by cardi,ac punct-ure~and the follow ng

organs were ha%@ﬁ’é’&%&aﬁf’g&p@§%ﬁe{ ?Ehé?ea(?aﬁf})% ?%ng??g%‘?'ﬂf%?bﬁlgen.

Ti ssues were “aiteiedasakhipisepal, @ dothpsundiok thisinatntion svas HRnGristai wsa s on t he

ti ssue honogenates_ and flui ds was use t%ﬁq}e erm ne_ the concentratign of
a

the test 25 corfgglafipseeiter 1V oF sdhoptan: S M@ adrpmistersd; o TAEPSH om
changes to tﬁe_ta@éiniceﬁgfﬂbgm i8a1f) rafped ol gk of {ott ROREIEEa 3.

Mouse Septicem a Model In this del”, an appropriately virulent strain of
bacteri a (nost minimmnp§les tham §neglks. & positivengatial ermmlly vaneugersinivith was

adm ni stered 't ' -5 ‘M . r ' ' lly. The
bacteri a was c&ﬁg%oﬁgggnv%epﬁu %g gastri W@oﬂgg@%ﬁpﬁéﬁgﬁb%ﬁ WO

01/ 98328 PCT/ USthiiéhlapposkimmieBning, uf iho hrinmds. arcldavediwascalduldted fremi the fesdtsmal | y
105-10') was that sufficient to induce nortality in all of the mce over a
three day period. One hour after the bacteria was adm nistered, a conpound
of this invention was adgjepi il singl e dose either N or

subcut aneously. Each dose was adm nistered to groups of 5 5 to .10 mce, at

doses that #9pi cal | ynHuvgedels susibpeierial Rptiipnodn campernd g thig MIgnEs %S ni ni num

of less than 1 . |1 3 NG '

vanconyci n sensﬂu%dg%%?%&%gg&gﬂ%&%ﬂgﬁere |fr|11)¥cetglzah exp%@#ﬁ%ﬁsﬁhe dose
at  whi ch appr caurews,tax/B; Fs@#linér E.Reccinnnsensitive or rosistent tovsigncontycin).aMéee f r om
the results. 4. Neutrgpeni e Thi Mbdel .l | S I nti.pact eri al
activity of a c%%ﬂﬂﬁ%ﬁf&@‘feﬁ?@nﬁ%ﬁ%ﬂﬁewnw& of g? %@hg&%al?aﬁg %tn

appropri ately vigouh@Rg of diyed Anddayi cdediyed thep sierednfeold in/thS left amtériorshighr E.

Faecalis or E [Faecium sensitive or resistant_to vanconmycin).. Mce, were
initially réﬁdéwe%l%ﬁlﬂ%ﬂ%ﬂf%ﬂsﬁleéafﬁ?fié?w%i'@?W&fﬂ%ﬁ%‘i‘b‘ﬂ'&tﬁf@eﬁ% 200

my/ kg on day 0 @adoa@¥md onPhollf¥dt tdtRed il dt%ﬁ&isqﬁeﬂﬁm&sr@ﬁfn@my 1gnseri or

thigh 15 by an IMinjection of a single dose of bacterija. e m.ce were

then adni ni st eréahd2chours) ghe misapormucafieed (b per time peint) ped Biadbigh PXi%Ad at
various later t}gs (808 M th¥ ndmbé of CFUs (colony forming units) were determined by

plating. Blood was also plated to determine the CFUs in the blood.

20 5. Pharmacokinetic Studies :

The rate at which a compound of this invention is removed from the blood
can be determined in either rats or mice. In rats, the test animals were cannulated in
the jugular vein. The test compound was administered via tail vein injection, and at
various time points (normally 5, 15, 30,60 minutes and 2,4,6 and 24 hours) blood

25 was withdrawn from the cannula In mice, the test compound was also administered
via tail vein injection, and at various time points. Blood was normally obtained by
cardiac puncture. The concentration of the remaining test compound was
determined by HPLC.

Ini general, the compounds of the invention were active in the above test in

30 vivo and demonstrated a broad spectrum of activity.
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4 and 24 hours) the mice were sacrificed (3 per tinme point) aRfiDesEbERI09R
excised, hompgeRixed and the number of CFUs (col ony formpgmggdlhgggswere
det er mi ned by plating. Bl ood was also plated to determine the CFUs in the
bl ood. 20 5. Pharmacokine 'c Studies The rate at which a conpound of th| S
invention is renoved fromthe bl ood cEsampledeternined in either rats or
mce. In rats, the test ani SelBl .08 e jugul ar vein. The
test conmpound was admi ni ster %ﬂ %’ssue%c%%’f“a%'ﬂ, and at various
time points (normallgy 5, e RadinBbdedlCompmehd?4 hours) bl ood

'25 was wit hdrawn fromthecnnul ' I n ‘ ce t.he test conpound was, al so
adwmini stered via tdns W@?ﬂuﬁeﬁfwi‘b?ﬁaﬂéﬁ‘ﬁfh%f‘ss%}% ution, gxonsHenEd Bl ood

was normal | ys 0%&5%%9013% 5R6I8HAS B RGhPEEd i D&th GRRCARAtEARIcQRs MWty
remaining test conmpoun determned by IIPLC. hi general, the conpounds

of “t he inventi anﬁwvsnwsanﬁlmeat Wma@gab@iﬁeanﬂé@mh? fprage-Dpvlsyasid (REAMSSt r at ed
a broad spectr Sl ﬁBPEq ﬁﬁ@

PCT/ US01/ 13998 npcﬁéltpéﬂ(%éf erm naﬂlpjg?l 0 F%ﬁ%élpﬁ%cgw HCng)_ans ue

Di stribution Us]j?rﬁgngkgi(md p@ﬂ@;m@memmaﬁmwmmMmm(wmmwmtastexam ne
the tissue distribution, refiaqp of a Jadi ol abel ed test
conmpound in bot‘ﬁ%ﬁ”@i’ﬁrﬁm @%/&ﬁ%ﬁ?}grpfogﬁaycl?cﬁc%g g&‘lﬁusi on at 10
ng/ kg. Ml ej@ndsofuior! @nﬁ@ﬁﬁgféﬁes@d\éa@&céﬂﬁc&dbﬁem&oﬁ@ﬁsenééxwm héR§PBNd)
are dosed with 3H I abel ed test conpound at 10 (400 C/kg) and_  12.5 ng/ kg

(100 p. G/ kg), dosmpewinpalspsp sacrficesl pd GFRmGERICTAT k| SSATL- Uringiang tssuppareest
Jgompound 'S T or i AL ol Ral AR PO 0R RofoWel BY i dirifations M0/ M- 10

solution. Uine a eces are cag ecte ours period. At 24
hours after dowunigpg. dﬁumsmeémwfsmpbsandmmmaaﬂam@me Serum

urine and tissues ed fo it
fol | owed by | i qfha‘aﬁ ; @1%@%%“@8‘6%%“8][ {%?J %g&% ‘}fé’%@ﬁé e
sanpl es are extracted and anal yzed by reverse phase HPLC with radl oactive

flow detector for the presence of TELabo ites. 15 B. Tissue
cunul ation B3I | owi nd?‘ Si nglelBeSE Sed to eval-uate tissue

distribution of a tegfsessud utdd to Eﬂ@éﬁﬁsﬁ%ﬂﬁu@n@a&&ﬂ@ﬁﬁpwﬂdm

adm ni stration by infusion. Male Sprague-Dawl ey rats (n
rats following single dose administration by infusion. Male Sprague-Dawley rats (n
= 3 per dose groups) are dosed with 50 mg/kg of a test compound. Two
formulations are used: 30% PEG 400 and 10% sulfobutylether-f-cyclodextrin.

20 Urine samples are cage collected over 24 hours. Blood samples are collected for
serum chemistry and concentration determination. Liver and kidneys are removed
for histology evaluatiop. One Kidney and part of the tiver are homogenized for

concentration analysis using reverse phase HPLC with UV detection. Drug

concentrations in urine and serum samples are determined by L.C-MS analysis.

25 C. Tissue Distribution Following Mulfiple Doses

This procedure is used to evaluate the potential tissue accumulation of a test
compound in rats following muitiple dose administration by intravenous infusion.
Male and female Sprague-Dawley rats (n =4 per sex per dose group) are dosed with
atest compound at 12.5, 25 and 50 mg/kg per day for seven days. Animals are

30 sacrificed at day 1 (n= 3 per sex per dose group) following the last dose
administered. One animal per sex per dose group is retained as recovery animal and
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3 per dose groups) are dosed with 50 ng/kg of a test conpound?20Pfgesmber2004
formul ati ongycpémsspged: 30% PEG 400 and 10% sul f obut yl et her pt3aeyglzogdext rin.
20 Urine sanples are cage col |l ected over 24 hours. Blood sanples are
collected for serumchenm stry and concentration determnation. Liver and
ki dneys are rersvifided dtaay Rifsiotingthedash iosa piminisiand Khaisshcompyupdist of t he
| i ver are honogeni fqp, ..concentratio nal ysi ' e hase HPLC
with UV detect ??fﬂluf%%/ %%‘%%WFOQP’ ?gﬁ’ QP%,)( i nreﬁ/é‘l%|§ 631%{{1 °sd§§n%?sg's are
det ermined by UgnbBaunpiad 3t6icage dBedted Fidagsleandi Tpasi-Hodei Blodbiangidsnge Mil ti pl e
Doses This procedure 1s used tq evaluate the potential tissue accunul ation
of a test compeHAsErdifer seaIs P B oRP E TR EERRal R, Lt pul HORe By
i ntravenous § nbiiskQBved iSRS eV AIRID. ORE Rilmey BRYDLYoftRE Bvérre 4 per sex
per dose group) are dosed wth a test conpound at 12.5, 25 and 50 ng/kg
per day for sewemogrnjzsd faxronegniraoreardlysis aeing reverss pResedBLE With &V 3 per sex
per dose' gr oup) oW : 10l j er sex
hteted ‘Br[lg 86&811&&%55 #q5 e aﬁéjéﬂlnﬂha %8@39%9%5%@%% %gg

per dose group I'S retained as recovery ani na 4 WO
01/ 98328 PCT/ U araB@B8 sacrificed at day 7 followi ng the | ast dose

adm ni stered. The test. conpound.is . fornul ated in.,5% hydroxypr | -.
3-cyclodextrin or 15?@&?? e&?@ﬂ@?&%‘%&? deﬁ.ﬁﬁlbﬁ%wﬁﬁ%tg'éegc%&ég%%’égﬁc

col l ected ajp daybodinRhe tHerBsISit skiR&Ebe Bldeeros bR sidlied irclhk ke @ixedarf@s serum
chem stry and concentration determ nation. Liver, and Ki dnrea/s 5 are renoved

for histol ogy ehangasmpyhe mefeand waiplegtsanay besubstitytpdwithgut depwrting F8fogeni zed

_for concentrati ' ' e¥Rh B | hSiatioHEmaE b ON.
Drug concentratﬂ?ons }r{%%&‘?ﬁ@gﬁgm%erumﬁgné%?gfnggg%\gt%rm naélg by ftcjlé MS

anal ysis. Wi | enada¢o plapbeprarticulateittation, matsridlcemnphsyioniolf auhtial, Processf er ence to

the specific 10 enbodi nepnts.thereof . it .shoul d be t e '
skilled in the Pé??sstsgﬂ&’t“f\?%PF’&%gw °§’h°§ﬂ§eeép‘ﬂga%%%%fgﬂegﬁl{?ﬁéggﬁ%ﬁa{%@h?? may be
subst It tut edlliwi tsgéc'itph’:lpﬁiﬁpﬁohh g iﬁﬂg@m tib ?@witliinehesmgpé bfthg dla:'mmmenx:edt he
invention. In addition, ma .ications may be e to, adapt a

particul ar sit (&S ,d@%f%$¥éﬁfh%%ﬁﬂﬁﬁﬁfﬂaﬂsd%mﬁﬁFFE(F“HFggé% ,  process
step or steps, HeRitdBSvhi fiebipbfatedti fefckentd Ber&ifGR EulD bs tHAGeR iGN alli NVent i on.
Al'l 15 such nodifications are intended to be within the scope of the clains
appended her etincorpraefed byrdgresce. al | publ i cations, patents, and patent
docunents cited hereinabove are incorporated by reference herein in full,
as though individually

|}

U

70



i ncorporated by reference. 70 20 Decenber 2004 WD 01/ 98328 PC?) Dseembeszig
WHAT IS CL m%é& | 1. A glycopeptide substituted wth qQﬁﬂﬁﬁﬂﬁﬁﬁp
substituents edach conprising one or nore phosphono groups; or a
pharmaceutically acceptable salt, or stereoisoner, or prodrug thereof 5 2.
The gl ycopept i davaATciCAIMBINES:ei n the gl ycopeptide is substituted at the
C-termnus with a substituent conprising one or two phosphono groups. 3.
The gl ycopeptide of claim1l, wherein the glycopeptide is substituted at the
R-termnus with a subgll gﬁaaesg&mta@wgoea@rﬁ&emﬁaﬁﬁ@esw& HOMpS. - 4.
The gl ycopepti de’ of g&%%%#’, wherein the substituent at the R Fgrni%us i's
N-» 10 ( phosphoneaebtmbiephiosphone Byoups; K ¢ phavmeesugiggliyacceptable sali, or
phosphonoet hyl ) api nonet hyl .

car boxynet hyl - N HWF?BR%H%R%&Wﬁq%ﬁﬁ%onethyI; N '

bi s( phosphononet hyl ) am nonet hyl ; or N- (3 phosphonopropyl)am nonet hyl . 5.

The gl ycopept | de of aim1l which.is c ound of foroula,l:. erein:
71 20 Decenbe? 2004 %bgg’]f?%%%mif@n‘fﬂf}sd‘%g%%@ég robi T I e

group consi sti ng-gfmng walaubainktt conspHasiel dnélof tivpogbhono ayl, '
substituted al kenyl, al kynyl, substituted al kynyl, cycl oal kyl, substituted

cycl oal kyl, cycloal kenyl, substituted cycl oal kenyl, aryl, heteroaryl,

het er ocyclic an - -Rh- o o 5&@% J j e W1 j 1y
substituted w t%‘S R%Xg%%deo&& - 3%@)@@%%@%% Rb- ?%ﬁd&%; IS
hydrogen or a sa&btdmmidos evithracupstibynt comaprisyngsaniosr iwapledplvinpgroups.Ra- Y- Rb- ( 2) ,
R -C(OR or-C(0)-R8-Y-Rb-(2)X, R3is -OR -NRCR, -0-W-Y-Rb-(2)x,

"NR -Ra-Y-Rb-(2)x, NRc, or -Or; or R3is a nitrogen-linked, oxygen
linked, or sulfuf-|i nieglwopaitide ubelhint 3)athereid thecobifitueats thR-tamminmm iseN-

hosphono groups; it _is selected fro oup_consj sti of . hydr,o ,
g| kyF, su—bgt i) 3t(gbosapwp}ethy%ammomethy@1&—?£h (rﬁoxﬁz-pgosp onoe l)ammo%e, yﬂ?\ﬂ-
' carboxymethyl-N-(phosphonomethyl)aminomethyl; N,N-
bis(phosphonomethyl)aminomethyl; or N-(3-phosphonopropyl)aminomethyl.
5. The glycopeptide of claim 1 ;vhich 1s a compound of formula I

OR! X
O O
R13
X1 5 o Rt
\ } N
> H : [i] R12
[ O e O R ~RY "

‘ RZO

0O

N

O H

NH

R X3
OR7
, R4O

wherein:
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al kenyl, substituted al kenyl, alkynyl, substituted al kynyl, - RADycaRibef 2)04,

-C(O Ra  andygeasghari de group optionally substituted w t BorfgRosYrseddd- (2) .
R -C(OW or -CO-Ra-Y-Rb-(2)., or R4 and R5 can be joined, together
with the atons to which 15 they are attached, forma heterocyclic =g
optional |y substitut &l isdeldateBTrans thegr@mtcenkidtingraf hipdrogery utkyl, cubsstitided alkylof

TG RR - R G i, Sy e SHER A e e
phosphono gr oupsgy, Elcfc%ﬁén?g sus@fdd p}gmagd',;ﬁ@g,sw&ﬂo&gl,qlfete EIROAR,

al kyl, substitutéd al , alkenyl, subsfituted eenyl, "al kynyl,
substituted al keTBz’l“}’-R%{a(Z‘)’x;%R Bpaacchayids)grepp @t@n@ilsé%@m@d@égroup

optional |y subst.igategswt hpt R - (. we R_pCrR).R, or -C(O-Ra
Y--Rb--(2) X, gr % éﬁ% g@’%%ﬁ%@%&%e ; t%gelizhlgrct th the atonms to which
25 they are attached,R¥fiphydregenet esaahadidegrovipmptiopallyombstityted mitht i t ut ed with
-Nc-Ra-Y_Rb-(2) X;,a bS,.-Selec ffir O e, greun cansisting of hydrogen,

al kyl, substi tut’é%*‘g‘@ﬂ,zi’ ’Ré@ﬁ’%%@%ut‘gﬁhﬁ@ényl , al kynyl,
substituted al kynyl, -1Rgs YOR~NIZRR -0a RS- Y-TCC QI RINRSORRY R 68|, e NRERF, br om
th i st f.hyd ... al kyl, bstituted al kyl, | kenyl ,
Substi tut ed al keyRe Rk o iked. orsanainieshyt suydingat ryhstef¥it  u e
cycl oal kyl , cl ' al kenyl, aryl, heteroaryl and
het er ocycl | C@n&%@%%g%?%%ﬁ%o%%%%g g@sonmgﬁg RS, )
sel ected from the gr dRips sedentédsrom theggrowp/adnsisfing o en, ailyd isubsghitwd l,
“al kenyl, substitued.al ks%@é(l %gl kgrgjﬁglfyn Pﬁ%% At ﬁg glll_ yI J_Rb_ ?f)cl_cgd/cbkh,
““substituted cyc ?ﬂykﬁﬂ,’ y%q TR ny Tt T ut e i/(.:_gé))a kegg X ar /T

het eroaryl and haider sacahatidcgroty opticnale hubetivrdfwitm R hY -Ro(@),, RORS{GR g of
hydrogen, al kyl, st gd. 5 al kyl, al kg l., .substitute “a kent%l s

al kynyl , substi t.ﬂf(g)g'%r&;kﬂ(,z)e?aloé}%lc?n gﬁ%ﬁﬁ?@?‘&%ﬁ’&é&% O which .
cycl oal kenyl 3155Uﬂ%&hﬁ%@dﬁe&%ﬁﬂﬁh&@f&%ﬁﬁ%ﬁ@ﬁb@%&ﬁ%&t@m het erocycli c;

or RS and R are ioicnead toform-Ar'- -, where Ar' and Are are
I ndependently ary oX-Ret@pdarylene; . R' is selected fromthe group

consi'sting of hydrogeps: | Q)(EFI lHeeN Y o bﬁFi:Rth ed
al kenyl , al kynyl, su%t??ﬁ%ﬁigﬁﬁ%’%ﬁyc (S)él]?%(%mosggﬁ’st | fut eéﬁ?yc oaf kyl ,
cycl oal kenyl , subEHRIMNRIRS y-€IHRDk DM R Xi-RP- (D et SHRHR™, and

: -CH(R®)-NR"-R*-C(=0)-R”, and a substituent that comprises one or more

20 phosphono ;groups; |
~ RSis selected from the group consistiﬁg of hydrogen, alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, -R*-Y-R"-(Z),, -C(O)R?
and a saccharide group optionally substituted with —-R*-Y-R-(Z),, R, -C(O)R’, or
-C(0)-R*-Y-R*~(Z),, or R? and R’ can be joined, together with the atoms to which
25 they are attached, form a heterocyclic nng optionzally substituted with
-NR*-R*-Y-R"-(Z),;

R7is selected from the group consisting of hydrogen, alkyl, substituted alkyl,
alkeny), substituted afkenyl, alkynyl, substituted alkynyl,-R*-Y-R"~(Z),, and
~C(O)R% .

30 R® is selected from the group consisting of hydrogen, alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl, substituted
cycloalkyl, cycloalkenyl, substituted cycloalkenyl, aryl, heteroaryl and heterocyclic;
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heterocyclic, or RIO and W are joined, together with the car BBResgRper 2004
ni trogen at W@ 818G hi ch they are attached, to form a het erREIEOVE9E ng;
Rig is selected fromthe group consisting of hydrogen, alkyl, substituted

15 al kyl, alk |, titut | |, alk | bstituted alk |
ovchonl kyl - subst i ¢ uRoh styeREERRRE tope Pl ot et b et oy,
cyclc?zci)l) lé]e?nyl : C?rN Elbk&%h,gﬁitﬁﬁw b]];enﬁn,eﬂl?g?ﬁ }!ﬂisgiﬁlte&_acu))ﬁﬁ% %1%@?,2%}7&%11&%9( O SMR
- .- and_ - or R. an
Rlz are joined, €¥iealladyoyeh stnisd exeloaliesay arvhibets afﬂé?‘i%ert%"%)fcl‘%iched,

to forma heterocycligiord %ctcd%nﬁhgéin??éghg%%q,fhgmg gmg%tg%si sting

of ‘hydrogen or -OR14; Rio i1s selecte m hydrogen,

saccharide g ][ (5u|pilklefb@ﬂ£eﬂé, substituiad pllseresd raliomyl enlstifuded] ,tcﬁdoél?sdyp .
eyl eng, Cal ky 1Rl U b SR Yioa By SBILRR Syt a1t

i ndependent | y seheetoegtlics @it®tdng Rift ave joineains iferin -niyr' 00— Ar'e pwhére ' and datiare

al kyl ene, substituted al kyl ene, al kenyl ene, substituted al kenyl ene,
al kynyl ene and BT@F‘HQ&J”&?W%WC@ lens ovided Rb is not a coval ent bond

when Z is hydrogen; egths :Eeléc&diffvi?ﬂﬂrg?&@tdoﬁsi&&lg%?&o%éﬂH!I:Szl}@lﬂﬂﬁﬁtbﬂ
consi sting of hydro al kyl, substituted al k% al

en, |, enyl, substituted
al kenyl , al kydyi alkygaﬂcpﬁxhﬁuéa:wé\kymxlaalmyweb ted allcynyliegelpaliitle d

~cycl oal kyl, cycl cepvd ' g.h&gh@ ,

het erocyclic andgﬂéwwg%@%#%&ikgg%pen ent %Elgg]?%eﬁeé%érﬁeﬁghgroup
~gonsisting of al hyterocydlichatR? adRf" ateljgined, adgethey with dhehmttioniand ditmeemcatyis
et Usa1113908 cyuraish G P atsgied Gt e SRPSRrEP o ycl oal keny!
subs}]i tgged cycl oal keEVIFi\)rs s@écmffjonhﬂieégtwgohﬁlﬁtgﬁldfﬁy&bgﬁyﬁikbnguﬁﬁitﬁtjﬂ a
saccharide group;_eac i s indepgndent ., .suhbstitute yl,
al kenyl , subst t atkaly agﬁekﬂnm%?“m@g&‘iﬁvﬁﬁdf%ﬂﬁﬁwmyiﬁﬁ}@%cl oal kyl ,
subst ¢ ut ed cyel galditlod SYRLEY], kRN kony B WRBiuted AloRKGLAANEMIroar9, |

het eroaryl, or heterocyclic; 1S an | i nked _am no sgﬁcharl de or an N

-linked het er ocy&eterocyylic, XC(QRS, m@d,iﬂ%?éﬂq:@)@ et EHNRER hydr ogen
or chioro; each_gai ¢ pndgpendeptoy reveRiH), &3 LR LRYBnGE Bk Rt Of

oxygen,

the nitrogen atom to which they are attached, to form a heterocyclic ring;
20 R™ is selected from the group consisting of hydrogen or ~OR™,
R is selected from hydrogen, ~C(O)R* and a saccharide group;
each R® is independently selected from the group consisting of alkylene,
substituted alkylene, alkenylene, substituted alkenylene, alkynylene and substituted
alkynylene; . |
25 each R® is independently selected from the group consisting of a covalent
bond, alkylene, substituted alkylene, alkenylene, substituted alkenylene, alkynylene
and substituted alkynylene, provided R? is not a covalent bond when Z is hydrogen; '
each R’ is independently selected from the group consisting of hydrogen,
alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl,
30 cycloalkyl, substituted cycloalkyl, cycloa]keny], substituted cycloalkenyl, aryl,
heteroaryl, heterocyclic and -C(O)RY
each R® is independently selected from the group consisting of alkyl,
substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkymyl,
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10 sulfur, -S S, -NR, -S(0)-, -SO2-, -NRC(O)-, -0S02-, -OC(@PPecenymnlefrp
, -C(O NR-, WQPEHS - SO2NR-, --S20-1 -P(O) (ORRO-, - P(O) PCRPSR13998
-OP(O (OR~0-,-0OP(0} (OR~IVR-, -0C(0)O, -NRCC(O)O- -NRC(O)NR -, -0OC(O NR-,
-C(0)-, and -NA SQ2 ch IS . pen Iec d frq drogen
aryl, cycl oal kylc¥elo %&?@F‘B‘ﬁéﬁé’ﬁw f%’fc@{ ?L @@?‘Wimﬂv is 0 1
or 2; and Xi slqﬁ?eme@ﬁagdga%e?g@ut ically accept abI e salt st ereoi soner, or
prodrug t her eof prow ded at ast one of R3 and R5 is a substituent

conprising one or e is celipgde 86HP; gr oups. 6. The gl ycopeptide of claim5s

wherein Rl is a sacc higqs aﬁ]@% SFE?[QP

-Ra-Y-Rb--(2), C?%{ 9@%@%& ﬁgy %H]’rﬁkgng?’ycopept?d%lke%l’

2004 VIO 01/ Sigzﬂ’“bm?ms'%g B B0 OO O wher ol n RLE Te
erein i's

-Ra-Y-Rs-(2), , 8"“@%) Oil@'ﬂken%(ﬁ)vqjﬁg%ﬁ?% or hsteroeyciS R 6 is  hydrogen or

nethyl. 8. The gl ycoméﬁﬁatncmmke&d@nms&cu&tﬁreemlwhe aed R7 are each

hydrogen. 9. The glycgpgptide of claim8 wherein R3 is C]-F[ 10. The

gl ycopeptide of clai %@cmﬁé‘r}élﬁe ﬁéﬂk@d@ﬂmsglﬁ@}a%ﬁom.mene&%@ﬁn i nked, or

sul fur-1inked substi teh@n idifady eﬁmygasae@ﬁ@mmg‘mfc&ﬁﬁ&@&% ups. 11.
The gl ycopeptide of claim 10 whereih R3 1s a group of the Tor a -

O Ra- P(O) (OHI®, sulnRaSER-0)-(NR-2-56)- NFSO;F\’a (@H) 20802, ~ OOyt ycopept i de
of claim8 wher eiyp. la_ o0
_P(O)(C]I-i) 2; V\,here: n g@il Sci %ﬁogeﬂ %wf]gﬂ Thgaj —ggié@@%%o‘f claim12
- wherein R5 s -GHW@{@P@(ORSOQQGPQO){GR@NIQQ%C(O)O—
-NRC(0)0-, -NR°’C(O)NR*-, -OC(O)NR"~, -C(=0)-, and ~NR°SO,NR°-;

each Z is independently selected from hydrogen, aryl, cyéloa]kyl,

15 cycloalkenyl, heteroaryl and heterocyclic;
nis0,1 or2; and ‘
x is- lor2; ‘
or a pharmaceuticaily acceptagle salt, sterecisomer, or prodrug thereof:
provided at least one of R? and R’ is a substituent compnsmg one or more

20 phosphone groups.

6.  The glycopeptide of claim 5 wherein R’ is a saccharide group optionally
substituted with -R*-Y-R*~(Z),, R, -C(O)R’, or -C(0)-R*~Y-R*~(2).

7. The glycopeptide of claim 5 wherein R! is a saccharide group of the

formula:
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WO 01/98328 PCT/ 1] SO1/ 13998 14. The gl ycopeptide of clai m5 wildecembes2004
conpound of WQPH328 | | : wherein: R19 is hydrogen; R-0 is PREUSIAE8(Z), R
-C(OR or -C(O- R$-Y-R6-(2),,; and S Ra, Y, Rb, Z, x, R R3, and R5 have
the values defined in claim5; . or a pharmaceutically acceptable salt, or
stereoi sonmer, or prodrug thereof; pr oided at | east one of R3 and RSis a
substituent conprising one or m)R(’i sphe§no groups. 15. The gl ycopepti de
of claim 14 wherein R3is -- %1. e gl ycopeptide of claim14
wherein R3 is a nitrogen |inkem oxy‘ en- |inked, or sulfur-Ilinked
substituent that conprises one o hosphong groups. 17. The

gl )}copeptl de of claim 14 wherein the fornula -
ORa--P(O(OH)2, -S Ra--P(O)(O& ‘,,/Rg P(D) ( 18. The

gl ycopeptide of claim 14 whertd® RS Qs a é?/a ol ®e fornula 15,

-(CHR21)-N(R' )-Ra-P(O) (OH) 2; wherein RZ' is|hydrogen or Rd 76 20 Decenber
2004 WD 01/98328 PCT/USOL/ 13998 19. The g opepti de of claim 14 wherein
R2D is --CHZCH2- NH (CH2) 9CH3; - CH2CH2CH2 OH
- CH2CH2CH2CH2- NH- ( CH2) 7CH3; - CH2CH2- NHSQR2- ( CH) 9CH3; - CH2CH2- NHSO2-

(CH2) 11CH3; -CHZCHZ' S—(CH)BCHS -CH2CH2; S-(CH2)9CH3; -CH2CH2 S-(CH2) 1CH3,
5. - O CH2CH2-- S- (CHP) X CH2CH2CH2 S- (CI—|2§90H3 - CH2CH2CH2

S- ( CH) 3- CH=CH- ( OvxraicRs lét"rlhnX)rR =Bk GUOHRAHT REME) s andRP &H2-
S(O) ( CH2) 9CH3; 2%%&—%]3’?&1 (CH Ph, -CH2CH2-S-(CH2)sPh; -CH2CH2CH2

S- (CH2) 8Ph; - 4 _ Ph) Ph:
3 CH2CH2- - NH- CH2- 4- [ 4- (CH3)ZCHC|—|2 ] Ph; - CH2CH2- NH- CH2- 4--(4 10 CF3-Ph) - Ph;

: S

L CH2CHR- S CHR- 4(4 01 O).- CH 450 Ph)
- CH2CH2CHR- S- - CHP ‘3) Ly ‘i%"ﬂ %Yé’ﬁiw‘?lz“s @'ﬁ%‘lhﬂﬁff’gﬁ%h
 GpanaD. S oD A [3 4- di - PhCHZO) Ph; -CHchz NHSQR- - CH2- 4-

[ 4- (4Ph) - Ph] - Ph; - CH2CH2CH2- NHSOZ CH2- 4- (4- O - Ph) -Ph: - CH2CH2CH2- NHSCR
CH2- 4- ( Ph- C=C+PHo- - CHESEhrsepepiidsef clamn 8 whererpR) s —{Bl.pp.  of
- - CH2CH2CH2- NHSQ 4- (napht h-2 yI') - Ph. :

5 10. The glycopeptide of claim 8 wherein R? is a nitrogen-tinked, oxygen-linked,
or sulfur-linked substituent that comﬁﬁses one or more phosphono groups.

11.  The glycopeptide of claim 10 wherein R is a group of the formula -
O-R*-P(O)(OH),, -S-R*-P(0)(OH),, or -NR*-R*-P(0)(OH),.

12.  The glycopeptide of claim 8 wherein R® is a group of the formula
10 (RZ')—N(R") -R% P(O)(OH),_, wherein R? is hydrogen or R%.

13.  The glycopeptide of claim 12 wherein R’ is -CH-NH-R*P(O)(OH),.
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20. The gl ycopeptide of claim 14 wherein R3 is -OH R5 is N 20 December 2004
(phosphononsedngigg3smm nonet hyl ; RT9 i s hydrogen, and e is - GEiPGEiA/iblds
(CH2), CH3; or a pharnaceutically acceptable salt thereof 21. The

gl ycopepti de of aim.14 wherejn R3is_-OH .R5 is N 20

(phosphononethyl?Lanfﬁﬁﬂﬁﬁﬁ9ﬁﬁmﬁpggﬁ@“ﬁ?ﬁ%%@%ﬁPW%HBméQﬁﬁF?“h@ﬁzCH2 NH

(A 9CH3" 22. The gl ycopeptide of claim20 which is the hydrochloride salt.

23. A pharmaceutical conposition coqprising a pharmaceutically acceptabl e

carrier and a therapeutically effedtive amount of a glycopeptide of any one

of claims 25 1; 5,14, and 20. 24. Nt®®pharnaceutical conposition of O aim

23, which conprises a cyclodﬁbtf ~ (7 2D Decenber 2004 25. The

conposi tion of claim 24 wherern the gycl odexts®H i s hydroxypropyl -p-

cycl odextrin. 26. The conpositio whi 8/ conpri ses from about

250 ng to about 1000 ng of the"gl ycopept g’ a d fromabout 250 ng to about

10 g hydroicypropyl- 5 f3-cyclodextrin. 7. "Thecconposition of claim26

wherein the weight ratio of hydroxyppopyll 3p cyglodextrin to the

gl ycopeptide is -from about 1: b ¥O: usive. 28. A glycopeptide
& nmeadral therapy. 10 29.

y one O ckhiqf 1-22 for the

~Q r yalCi sease. 30.
éa%an%gctiW@Lngredient a
1-92 #br t cmat ment of a
=8 a gl ycopag,i de as
> ed at e Ctermnus, conprising
artpgg gl ycopepti de wherein the C-term nus
: Bﬂd for preparing a glycopeptide as

RS - am

The use of a gl ycopeptide as | eRfil | b&H i
manuf acture of a medi canent f

“bacterial disease. 15 3}
described claiml whict®
‘derivatizing a correspondi
is a carboxy group. 32. .

described claim |1 whi chH?’s

gl ycopepti de as descri bed i nNEny 5-:
t

wherein:
RY is hydrogen;
RP is —R-Y-R'~(Z),, R’, -C(O)R?, or -C(O)-R*-Y-R*~(Z),; and
5 R?, Y; R®, Z, x, RY, R}, and R® have the values defined in claim 5; .
or a pharmacentically acceptable sait, or stereoisomer, or prodrug thereof;
provided at least one of R® and R® is a substituent comprising one or more
phosphono groups.

15.  The glycopeptide of claim 14 wherein R? is ~OH.

10 16.  The glycopeptide of claim 14 wherein R? is a nitrogen-linked, oxygen-
linked, or sulfur-linked substituent that comprises one or more phosphono groups.

17.  The glycopeptide of claim 14 wherein R? is a group of the formula -
O-R*-P(O)(OH),, -S-R*~P(O)(OH),, or -NR*-R*-P(O)(OH),.

18.  The glycopeptide of claim 14 wherein R’ is a group of the formula
15  «(CHR)-NR%-R*-P(0)(OH),; wherein R* is hydrogen or R%.
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19.  The glycopeptide of claim 14 wherein R? is ~CH,CH,~NH~(CH,),CH,;
~CH,CH,CH,-NH-(CH,);CH;; -CH,CH,CH,CH,-NH- (CHy),CHy;
~CH,CH,-NHSO,-(CH,),CH,; - CH,CH,-NHS0,~ (CH,),,CH;;
~CH,CH,~8-(CH,);CH;; ~CH,CH,-S—(CH,),CH,; —CH,CH,~ 5~ (CH,),(CH,;
-CH,CH,CH,~S~(CH,),CH,; - CH,CH,CH,-S-(CH,),CH,;
~CH,CH,CH,-S—(CH,),-CH=CH-(CH,),CH, (trans); ~CH,CH,CH,CH,-
S-(CH,),CH,; -CH,CH,-S(0)~(CH,),CH,; -CH,CH,~S-(CH,)¢Ph;
—CH,CH,~S~(CH,)sPh; -CH,CH,CH,-S~(CH,);Ph; ~CH,CH,-NH-CH,-4-(4-Cl-
Ph)-Ph; —CH,CH,~NH-CH,4-[4-(CH,),CHCH,-]-Ph; - CH,CH,-NH-CH,-4-(4-
CF,-Ph)-Ph; —CH,CH,~S~CH,4-(4-C1-Ph)-Ph; —CH,CH,-S(0)- CH,-4-(4-C1-Ph)-
Ph; —CH,CH,CH,- S~ CH,-4-(4-Cl-Ph)-Ph; —~CH,CH,CH,~ 8(0)- CH,-4-(4-CI-Ph)-
Ph; ~CH,CH,CH,~ S~ CH,4-[3,4-di-Cl-PhCH,0-)-Ph; - CH,CH,~NHSO,~CH,-4-
{4-(4-Ph)-Ph]-Ph; ~CH,CH,CH,~-NHSO,-CH,-4-(4-C1-Ph)-Ph;

— CH,CH,CH,~NHSO,- CH,-4-(Ph-C=C-)Ph; - CH,CH,CH,-NHS0,~4-(4-CI-Ph)-
Ph; or —CH,CH,CH,-NHSO,~4-(naphth-2-y1)}-Ph. '

20.  The glycopeptide of claim 14 wherein R is -OH; R® is N-
(phosphonomethyl)-aminomethyl; R is hydrogen, and R? is -CH,CH,-NH-
(CH,),CH,; or a pharmacentically acceptable salt thereof.

21.  The glycopeptide of claim 14 wherein R® is -OH; R’ is N-

(phosphonomethyl)-aminomethyl; R" is hydrogen, and R* is -CH,CH,-NH-

(CHy),CH;.

22. The glycopeptide of claim 20 which is the hydrochloride salt.
23. A pharmacentical composition comprising a pharmaceutically acceptable
carrier and a therapeutically effective amount of a glycopeptide of any one of claims

1,5, 14, and 20.

24.  ‘The pharmaceutical composition of Claim 23, which comprises a
cyclodextyin,
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25. The composition of claim 24 wherein the cyclodexirin is hydmxypropyl—.ﬁ-
cyclodextrin.

26.  The composition of claim 25 which comprises fiom about 250 mg to about

~ 1000 mg of the glycopeptide and from about 250 mg fo about 10 g hydroxypropyl-

- 10

15

B-cyclodextrin.

27. The compbsition of claim 26 wherein the weight ratio of hydroxypropyl-f-
cyclodextrin to the lecppeptideis-ﬁ-om about 1:1 to about 10:1 inclusive.

28. A glycopeptide as described in any one of claims 1-2i for use in medical
therapy. '

29.  Theuse of a glycopeptide as cicscﬂbcd in any one of claims 1-22 for the —
manufacture of 2a medicament for the treatment of a bacterial diséase.

30. A ijbamlaceuﬁcal composition which comprises as an active ingredient a

' plycopeptide as described in any one of claims 1-22 for the treatment of a bacterial

disease.

31. A method for preparing a glycopeptide as described claim 1 which is
substituted at the C-terminus, comprising derivatizing a corresponding starting
glycopeptide wherein the C-terminus is a carboxy group.

32, * Amethod for preparing 2 plycopeptide as described claim 1 which s

substituted at the R-terminus, comprising derivatizing a corresponding starting
glycopeptide wherein the R-terminus is unsubstitated. |
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