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Di scl osed arwodmis3aeatives of glycopeptides that are substitpéggsiilildagone or
more substituents each conprising one or nore phosphono groups; and
pharmaceuti cal. conpositions containing such glycopeptide derivatives. The
di scl osed gl ycopeptide derivatives are useful as antibacterial agents. 20
Decenber 2004 WO 41/98328 PCT/ US01/ 13998 GLYCOPEPTI DE PHOSPHONATE

DERI VATI VES a PRIORITY OF I NVENTION This application clains priority to
United States Provisional Application 5 Nunber 60/213410, filed 22 June

2000, which application sy e BiHRIDE SloSPHONATE DERIVATIVES

PRIORITY OF INVENTION
This épplicaﬁon claims priority to United States Provisional Application
5 Number 60/213410, filed 22 June 2000, which application is incorporated herein
by reference in its entirety.

BACKGROUND OF THE INVENTION
Field of the [ .
This invention is directed to novel phosphonate derivatives of
10 glycopeptide antibiotics and related compounds. This invention is also directed
to pharmaceutical compositions containing such glycopeptide phosphonate
derivatives, methods of using such glycopeptide phosphonate derivatives as
antibacterial agents, and processes and intermediates useful for preparing such
glycopeptide phosphonate derivatives.

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-
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derivatives which are effective agamst 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 prevides 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
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phos

PCT/ US01/ 13998 substituent conprising one or 3/0 phono groups,
preferably oWe phos pHogthegpistpsed epbodimant this inhentigh puvidgstai gheopeptideunds  of
compri 91 ng & phoomRons SuRSauat Ut Lt SR R 1 [ et
conprises one pﬂ%ﬁﬂ@l@%@ﬁﬁugopgoﬂwpgho@honoﬁ(mq}@ p@luys; dra one preferred
embodi ment N Sed SRR RS e kTR e BB By, Ut &
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. |

C

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:



conprising .one or two phosphono (-PO3H,) groups; or a phar maéeREreERe] 304
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phosphono- cont ai ni ng substi tuent is attached to the car bonyl group at the
C -termnus 10 through an am de bond, an ester bond, or a thioester bond;
nore preferably, through an am de bond. Preferably, the

phosphono- cont ai ni ng substituent conpri ses OR® phosphono group.
Particularly preferred phosphono- conPR*ing {qubstituents at the C-terminus
i ncl ude phosphononet hyl am no, g gyl am no and 2

hydr oxy- 2- phosphonoet hyl g s et he ferred enbodi ment, this

i nvention provi-deﬁzﬁ gl ydp i i Eg at the R term nus
(on the resorcino QG W one OR1t WO
phosphono (-PG3H2) grofips; @r a cceptabl e
stereoi somer, or prodrpg tHereo
substituent is attached \ g Ci %{; ng)
t hrough the nitrode® D 5 ‘ Y h, hed to

-term nus- Prefepably, ' entrieonpri ses one

alt,
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phosphono group. Rar ai ni ng substituents
at the R-term i hosphononet hyl )am nomet hyl ; N (2- hydr oxy- 2-
phosphonoet hyl ) &f nq# ) hgxy et hyl - N 25

hyl ; IN, N bi s( phosphononet hyl ) am nonet hyl ; and N

' MDR7In still another preferred embodi ment, this
i'nvention provide égpptlde conpound substituted at the C-ternlnus
and at the R term nus a substituent conprising one or two phosphono
(- PGBH2) groups; or a B® pharmaceutically acceptable salt, stereoisoner, or
prodrug thereof. Preferably, the phosphono-ccontaining substituents each
conpri ses one phosphono group. A preferred conpound of the invention is a
gl ycopepti de of formula I: 3 20 December ~2004 WO 01/98328 PCT/ US01/ 13998
R12 wherein ﬁﬁlected fromthe group consisting of hydrogen, alkyl,
substituted aIk kenyl , substituted al kenyl, al kynyl, substituted

al kynyl, cycl oaI kyI R! is selected from the group cons1stmg of hydrogen, alkyl, substituted

alkyl, alkenyl, substituted alkenyl, a]kynyl, substituted 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",

(phosphononet hyl ) am
(3 phosphonopro-, :

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 cycl oal kyl, cycl oal kenyl, substituted cycl oal keny%OD%‘W‘Perzom
het eroaryl, wo duggsezocyclic and -Ra-Y-Rb-(2)x; or Is as f@ g%ggroup
optionally substituted with -Ra-Y-Rb-(2), e, C(O)R or - ﬂ? IQ (2) X
RZ is hydrogen or a saccharide group optionally substitut ed W th
-Ra--Y--Rb-(2)Z, R Réﬁﬁb&cteﬁrﬁmah@)grda@dnﬁhmgahydrﬁge |§aloQ/V - NRCL,

-0 Ra-Y-Rb-(2) N ﬁ{(ﬁlgcl?c 10 _or -0-R!

ni trogen-1inked,” emcgnl? N f @@%Nﬁ"gﬁﬁ%ﬁ r(@m—cﬂﬁ&‘ﬁ -R%,

conpri ses one Or-CHNRS) QOPIOURRT o Sbstitdent & @E&HFIE,‘ roup
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al kenyl , al kynylP 0 BEQEIPBP%d al kynyl, -Ra Y- --(Z)x 15 -C(OWand a

h d t OR,
saconar| de. areup 0Pt SRRl ipt il g o k) w0 e
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substituent that conprlses one or nore phosphono groups I's sel ected
fromthe group GHWERMhigh they ¥ aiteet fom alteroayslie ring aptéanally substifuted keny| |

substituted gy kqp -N@LiRyOyLRe-g Fpstltut ed al kynyl, -Ra-Y-Rb-(2)Xx, C(O)W
and a saccharide group optionally substituted W|th -Ra-Y--Rb-(2), R,
-C(OR, or -C(O) -Ra- Rmelezwﬁomthﬂsmap@mﬁngnfbﬁimgm;mhﬂmgﬂhie&r with

sttt ore 10 AR AB SO sl RSl SRR R By o

consi sting of hydd ege(m)R“@l kyl, substituted alkyl, alkenyl, substituted
o e o 0 e, et 15 °
2{/ Ié Iy IO X EL/ Ike Ny . aliyhSikehyl! QbsiirleddWenyl P, substilad dikyHye Syalbokndhy ! -
’ substituted cycloalkyl, cycloalkenyl, substituted cycloalkenyl, aryl, heteroaryl
and heterocyclic; _
- R’ is selected from the group c&nsisﬁng 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



substituted cycloal kyl, cycloal kenyl, substituted cycl oal keny?? Pggpoer 2004
heteroaryl WedseRerocyclic; RO is selected fromthe grouppeRisiifitdogg Of
hydr ogen, al kyl, substituted alkyl, alkenyl, substituted al kenyl, al kynyl,
substituted aIkynyI cycl oal kyl, 20 subst it ut ed cycl oal kyl, cycloalkenyl

substituted cyc w&ﬁdwdoalkyll, dehmﬂesnwhrsyibsutuaabbyhbhkem.yaiﬂ beterdd 1,| S

A kenyl . subst i PReRE R, DRSSO bR, OG5

substituted cycHRAIRyR"- (Zydndat{{gnyd“ YSRPYE) | sHFedaidie? aRlikRey iopehley! -
heteroaryl 25 and t}%ﬁrocycl i C; }I§8 and 0 are }QOI ned"to form
A -O Ar2-, whérd %‘F‘E}at%éo‘é@é mﬁi’(%"éﬁ&?@h?‘is? F@Péﬂ@@h’cﬁMOMyl ene;

R is select ed from ths&[&%ﬁﬂﬁ]ﬁi ok Brisubsti tut ed
al kyl , al kenyl , substltut ed al ken fnylféy ﬂ?@?ﬂ kynyl ,

cycl oal kyl , subst i tB éweéﬁﬁtﬂd(fwnki;jfdmg%l@@ RS japd a sadleside podupel

cycl oal kenyl aryl, lic R' are
j oi ned, together Wi t{uﬁhﬁe&?{% gﬁgegngqe%%gg%%ﬁ ?8%%%8#: B ar e
attached, to fosshstiutedtatitybomgcdlkenyldnagsubititited slkesyfiae] dydylea@ahdie gr oup

consisting of h substituted alkyl, alkenyl, substituted
al kenyl, al kyny )l"udb*’m sﬁlﬁyﬁk%’aé’al kynyt cycloal kyl, 5 20 Decenber 2004 WO

01/ 98328 PCTYUJSOl/ 13898 RS i3 ddrehdptlveretied k| %*XQ‘%E t ut ed
cycl oal kenyl , ary het er oar éﬁe he%’er ocycl |%ﬂm%%’ @ N% t
-~C(ONR2tc, -(C( bf)’ m Mer(ezglsbsntam all@:@)!ﬂd?e Y-Rb-(2),

or R and R 2 a sﬁﬂ%ﬂﬁfté?ﬁ{lkjm ;.gﬁ;gqg m l.ch they
are attached, to orma %eterocyc |C\S\’Hnn Sigls 5% 8{1 nﬁh the

group consi stingishydsggénpgen or - OR14; R14 is selected from hydrogen,

g oup consi st ng_of L iRy sofeedimamil SR Sarkung gz, T

substitut ed Bl kelkyl, mummuwlmmmsuammyx, Lkéﬁﬂéﬁt@ﬁé&alk?ﬂylbacr‘ Rb
en

i s i ndependent | ro the rou conS|st| of a_coval ond
al kyl ene, substh’ %‘f‘gﬁ'iﬂ’%‘;'i mw%ﬂﬂﬁﬂ amb,

al kynyl ene and ggtasglwlo%ﬁﬂm%ﬁ@yawl_@(gmprow ded Rb is not a coval ent bond
when Z is hydrogen;

each R is independently selected 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*-;



each r i's independently selected fromthe group consisting of 2hy&reayert00415
al kyl, subst wgéedsal kyl, al kenyl, substituted al kenyl, al

substituted al kynyl, cycloal kyl, substitut ed cycl oal kyI wﬂé%ﬂ”&@ﬁ?l
substituted cycl oal kenyl, aryl, heteroaryl, heterocyclic and - C(O)W each
Rd is independently Qs

substituted al kyl, a?ﬁ%lﬁ%fsﬁﬁ%ég%ﬂ@ln?g?%lgﬁa kélgyﬁﬁb%éukﬂﬂl P%ISU st | tuted

al kenyl, 20 cych&bR@ﬁbﬂylwmﬂhﬁmd@e@WY@m kyl, cycl oal kenyl, substituted
cycl oal kenyl aryl, F ?‘ai%dand heterocyclic; R is a sacchari de group;
each Rf is mdependent Kyl, substituted al kyI al kenyl , substituted

al kenyl, al kynyl, substlbnﬁed al kynyl , cycloalkyl substituted cycl oal kyl ,

25 cycloalken |, substituted c cl al ken , heteroaryl or

het erocycl i c; A RX i s %AAP %‘é‘ﬂ @ﬁcﬁ@’té’é%iaﬁaﬁt?f%&%ﬂﬁ prpdrg theesat

heterocycle; X, X2 ashidtd able@stiond BPRNGRINGSiYa ﬁﬁk%&ﬁ@oﬁlgﬂéﬁ%é{&f SR OF
co

chloro; each'Y |s I ndependently selected fromthe grou sisting of
oxygen, sul fur, Phasphono gpps. - S(Q)-, -SR--, -NRCG(O) -, -0SR 1 --0O(O)-

30 -NRcSCz , O NR SR
“P(O) ( %Rc) NR - C( ) 233 A?mf‘ﬁ’%@%(‘ﬁﬁ%ﬁ\ﬁ' entio 651’8?5‘{“%@5‘%@“6
-NReC(ONR -, - e@mm- is sd@(tahﬁom thagroup bﬂsﬁﬁﬁwmﬁrdﬂ@el{)ﬁﬂ@nhﬁishﬂw VO

O oo ARG PO RO el et il 0"

2;"and “xis 1 0rsu&ﬁﬂﬂe@ﬁycﬁaﬂd?ﬁrcﬁfﬂﬁﬂhéﬂy%hlbsﬁnﬂ&%@m&%d,sﬂdt het&b&YE0i Somer,
and

or prodrug ther ovi, ded at Least one of i's a_substituent

conpri sing one g% r@bp@rRAs ﬁF@FWé&Q@B@BMYOf t he

inventionisa%aﬁgﬁguaﬂwﬁﬁ aryupa ¢ y ng Ro S f t he
b i 2aC PR B

group consi sti ngwof hydr ogen, aI kyI
substituted alk OSG%PWhméﬁﬁ@!memﬂhmwdmﬂnﬁﬁm (EyR%t i tuted

et er ooyl | ¢ and CHRp! RECPURS Y GRS 00k SR, oM R Sond £

NR*-R*-Y-RP- (Z)x, -NR°R° or -O-R"; or R? is a nitrogen-linked, oxygen-
linked, or sulfur-linked substituent that comprises one or more phosphono
groups; R is selected from the group consisting of hydrogen, atkyl, substituted
alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, -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(R")-NR*- R‘-Y—R"— (2),-CHR")-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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substituted with -Ra-Y-Rb-(2), R -C(OWor -C(O)-Ra-Y-Rb- (Z}9 Degggmbei2004

hydrogen or aveapehzri de group optionally substituted wth pRam¥sifReds?) , .

R 15 -C(OR, or -C(O-Ra-Y-Rb-(2),,; R3is.-OR, -NRW -ORa-Y-Rb-- (2 x,

- NRRRa-Y-Rb-(Z2)x, NRRe, or -OR or R3is a nitrogen-I|inked, oxygen-

| i nked, or sul f ucycloalkyk dyciodiissniyt, ummddaycloﬂkmylmmoﬁylﬁmre phosphono

groups; R4 is s ted.frgmt consistin ogen, al kyl,

substituted al kéﬁ erogyelie Ry is segfﬁf’fg ﬂlséroéﬂ’ g&fﬂ’éﬁ% kst i t ut ed

al kynyl, - Ra- Y- Rambbtifhedd atcbryD) st¥stidied Ak @h@h @p,ln nal |y

substituted with - Ra- M{Z)x@ - YR 19' EE,; R5 is

sel ected fromt h‘é’c@aﬁfﬁfb sehshistesiaypigalisy], clf?mkﬁgﬂns“bmﬁd GYQIHQJR@B

-CH(Rc) NRcRe %Bﬁ?{ p bsti t uent
bt} i T4 het’eﬁ&@ TR ] ﬁgktﬂlc gcmg?e lf'

that conprises one or”nore pho bno “groups; 5Yom 25 the

gr gup_ consijsti lrlghwomy,cﬂlqgenbsmt@ﬂky&ﬂb&%@$wtﬂl ﬂll;dnyl,alktwa i,

substituted a a - Ra- Y- Rb- -

-C(O R4 and a sacc arw‘gg%%udﬁ’c%%%ﬁ% @%‘gﬁt ‘g’(ﬁk(%eﬁyl?bs“b(sgg'ﬂed

- NRc- Ra- Y- Rb- ( Z) ¢yeloalkenyRoardAhktéR0aryLand H&férdc?d:l[b?dr Rt a@dt ' hge jeinkdiol ey at ons to

which they are at{gache forma , hetefocyclic ring optionally substituted
with R7 is 30 sel Qa roYﬂlftrﬁé‘gﬁ“étfﬁI%fSH?PE@d sy IR RIdtpbmoarglens; | |

substituted gpkygu Eéﬁs&gn aa?]l?ﬁ,x ut ed
al kynyl, - Ra- Y?Rbm( i)ﬁgﬁg%%hofnﬁé‘ % I'S sel ect e[clf om tﬂltﬁ rg&gﬁ

-CIOESI Sltl ngI lc<)f hly%lk@gbﬁﬂbsamkeﬁl @ﬂbﬂkﬂ)ﬂimt@ﬂkyny&lck@wﬂwmgmm@t ed
al ken a n Stit 7 20
Decenty)er ZOOZ Y c%%%ﬁ%(;%?%%ﬁ%%acyc#gglapﬁ%% i(;%q(‘ejkenyl
su:)stlttgt fed cytclhhm&rk@nké erPyh?RﬁW%bgﬁMmﬁ?h@Wd%&?&t ?IZ ol
sel ected from u si sti ro a stjtuted a
al kenyl , substi t%?’g‘ﬁ%“ﬁ?éh Y arg) gqygsa[q:}e? Bﬁ w“e’@‘f/tﬁ‘i oal kyl , Y
substituted ‘ggcl pahmd oyl hﬂ f{dro gl SivesufdGligR duemyl . aryl, 5

het eroaryl and hetero cI|c s selected fromthe group Consisting of

hydrogen, al kyl , 518 elisenyds aélﬂl@ﬂSﬂWWﬁWﬂ%ﬁ@i@&i%@@WMw al kynyI
substituted al ky, oa]kg Sk “‘f{’m

substituted cyc‘fv%!a Mﬁ*&‘ }d’ et ero%&lﬁﬁk&%ﬁ erocy | %Et or and
RF10 are joi ned t&(Q)Bf mC@NH) 3 A @)Merﬁ(@ORanG@H)MTamﬂependent ly
aryl ene or heter subs?t@’éé& 4&12%&33&5&%3&&9 t{}%wgmgogencagnm sting of

hydr ogen, al kyl,
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)RS each R?is independently selected from the group consisting of
alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted afkyny},
cycloatkyl, substituted cycloa;lkyl, cycloalkenyl, substituted cycloalkenyl, aryl,
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al kenyl , substituted al kenyl, alkynyl, substituted al kynyl, cy&Pesmbg12004

substitut ed wayaleskkyl, cycl oal kenyl, substituted cycloal k %s 2 %I ,
het eroaryl and heterocyclic, or RL and R' are joined, toge W8 t he

carbon and nitrogen atoms to which they are attached, to forma.

het erocyclic ri mgterdah? ahPhd@bseligdRid £ar %HQ Otten
hydrogen; alkyl, substituted ?fé a > Er Bst | tﬁ?gﬁh&#@nyﬁy al kenyl ,

substituted. al B F“bsé?&d@élﬂﬂﬁ]ﬁleﬂ% Eiﬂisﬁtuéﬂd@ﬂ(wﬁl/ elkpaylksubstimied htkh¥eny| |

substituted cycl.pal t

TENR - 0O N e B B ey S B3R ADNE boatbey M ot
are”j oi ned, togé@ﬁm}\bﬁwheltmthqR’blganl\hhnﬂwdiamlﬂﬂsawhaﬁﬂe bhayNampRedt t ached,
to forma heter I el ect dfro roup consisting of
hydr.ogen or _5e %%ﬁ’ﬁ{ij I)gngze lgc’% et ?}ﬁ[?' E'@%’C]F'%""“"‘%|‘5?6I°]1!:l°T§acchar| de
group; each Ra leschjm&emmpdmhﬂlys@@keﬂq}cﬁﬂltﬁergﬁmptdaﬁsﬁiﬂgl&}‘ox Saskdkt ng. of

al kyl ene, substi g g J<y| g&é al kenyl ene subst i tuted al Kenyl erie,
al kynyl ene and SHbStit Vny?eme - NEE(P)a T@Soﬂde‘m(@énﬁl‘}l{@@bﬂct ed

from 25 the groug @)mgl_slc oaf —gog@val egh don substituted
al kyl ene, al kenél(ene sub(sa?l t Ut ed” al kénylené, @S?E ?I efe and substituted

al kynyl ene, pro¥( 5 “RBHOYORGHI, P((B@W)mén-mﬁ(@)ﬁyﬁrogen each R
i's independ |y te E g .o al kyl ,
substi t ut edegjlt kprg@(i 6 dNi{ 1Lﬂfil tuptggg\%%g E’é‘% &%\dé@gﬁ{él tuted
al kynyl, cycl oab&o}nImedomndentbex&leBﬁdﬁmﬂgdkdgyh, arqu}c rﬁ{{h];oalﬁ t| t ut ed
cycl oal kenyl het.ero ic, and -C(O each

i ndependent |y Sé&g@ﬁyﬁaﬁt&fﬁ%ﬁh r”diu{} r?s?%‘%’F’ﬁd &t2; OhﬁRl}ﬁIma%Fb@@JWt ut ed

al kyl, al-kenyl , acapable kalf, elére@iskﬁ@b{ br pxahﬂﬁgmhereofﬁ%ﬁhe& Mugg é&}ﬁ‘e}la? | kenyl

ed cycl oal keny

cycloalkyl subs | tuted cycloal kyl, cycl oal kenyl, substitut
aryl, 8 20 Deceﬁb@ﬁsﬂbﬁ'ﬁuwwﬂg%epwmmm&Wmeroaryl and

het erocycl i Cjs Re 'S PrefS ) RN i 0LG0aHR tﬁ% 119 <db266 ntly alkyl,
substituted al kyl, al I?en I, subs? | t.ut e%lglgﬁlﬁg% g yny E% stituted

al kynyl, cycl oaRﬁy =R’ stRL,t—G(@)RWe@@kRWY—RMZpmeémeybéﬁsat ut ed
cycl oal kenyl kEaln ggﬁsﬁhgq tate®bn tsgcr I I c R .,s an N-linked am no

saccharide or an erocyc are i ndependently
sel ect ed from hyGHoGEs NH-(CHLRCH,; GH;CIE‘[ —mx@g&c@nt |y selected from

NE\EC?B??,D cg&s&ﬁ%&ﬁ%@éygﬁg (® CH %ﬁw@’ﬂs WSEP)SOZNR-SCE- SO20-,
- P(O (ORC) O20 CH,~NHSO,~(CH,),,CH;; .CHCHz ~5~(CH,);CH,;
-CH,CH,~S5-(CH,),CH,; —CH,CH,-8~(CH,),,CH;;
~CH,CH,CH,~ S~ (CH,);CH,; -CH,CH,CH,- S~(CH,),CEHL;
~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,);Ph; - CH,CH,~NH-CH,4-(4-
CI-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-Cl-Ph)-Ph; - CH,CH,~S(0)-CH,4-
(4-C1-Ph)-Ph; ~CH,CH,CH,~ S~ CH,-4-(4-CI-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-)}-Ph; ~ CH,CH,~NHSO, ~ CH,4-[4-(4-Ph)-Ph]-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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-P(O(OR)NR -, -OP(O(OR)O,-0P(O (ORNRC-, -0(0) O -, 10 - RiRBeegmber 2004
-NRC(O NR-, ™3p@shiR -, -C(=0) -, and -NRcSO2NR each Z is | %%@Wﬁgfnd
0]

sel ected fron1hydrogen aryl, cycloalkyl cycl oal kenyl, hefer
heterocyclic; nis 0, 1 or 2; and xis 1 or 2; or a pharnaceutlcally

acceptabl e salt grﬂt;esmamétbdnthaﬁacﬁi@ﬂéﬂﬂmgﬁemfa,4_@£&yd 9@5&9 st one of
R3 and RS is a substit ent ri_sing one or nore phosphono &ré‘%@
Preferably, R %0?% %rlé‘é’rﬂgfﬁﬁ'ﬂzﬁwmllgo‘%bstltut ed with
-Ra-Y-Rb-(2), R - GhRipréferreddatBoniaent! ref is a
sacchari de group substltut ed on the saggﬁsaé%ghdr}@ (Rl %aﬁn}{m

- CH2CH2- NH ( CH2) 9CH3; - CH2CH2CH2- NH- - HCHZ)SCH3;

- CH2CH2CH2CH2- NH- ( CHR) 7CH3; - CH2CH2- NH, SQR- ( CH2) 9CH3; 20
- CH2CH2- NHSCR- (CH, ) 11CH3; 043@9}27 N )8CH3; - CH2CH2- S- ( CH2) 9CH3;
-OR20RS - (CH 1 0C8; - G20 gH2- & fCH) 8CH3; - CH2CH2CH2 S- (( CH2) 9CHS;

. trans); -CH2CH2CH2CH2 S- (CH27CH3:;
_ORCH2 S(O) - (OHR) 9CHS: - CHROHD- 2) 6Ph; Z3H- CH2CH2- S- ((CH2) 3Ph,

- CH2CH2CH2 - ((CH2) 8Ph; - CH2CH2_A

- OHRCHR- S CHR- 4- (4- O - Ph) - Ph: - GHROHR S( O “(4-d - Ph) - Ph:

- - CH2CH2CH2- S- CH2- 4- (4- O - Ph) - Ph; . - CHCHRCH2- {S( O - CH2- 4- (4- O - Ph) - Ph;
- CH2CH2CH2- S- CH24- [ 3, 4-di - C1 30 PhCH20-}

- OHRCHR- NHSQR- CHp- 4. [ 4- (4-Ph) - Ph Ph:  Ch - 4- (4- O - Ph) - Ph;

T crocoan: N 4 ( WSRO RTEL B e B R R S T

20 Decenber mommmhﬁﬁag@d?ﬁamysou 13998 group substituted on the

& (4- ol or obenzy ! oxy HEUHERY RF Sk SNBr UPo @ enbod ment . RL i's a

sacchari de gr oup-GH,CE)ER]-QUHCH,), .| CHCH, CH, CH,-NH~(CH,),CH;

‘CHZCHz‘NHSOz‘(CHJ)spCH ~CH,CH ;- NHSO,- (CHJ)HCH3=
—CH,CH,~8~(CH,),CH;; -CH,CH,- §-(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,
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,-

: ¥ 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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RL-R OHHNC O O-OH wherein RI5 is -RB-Y-Rb--(2),, R, -C(&Recegper2004

-C(O-r-Y-r- (wooiroszm and R16 i s hydrogen or nethyl. Pr ef eraQIC%,USR 5is
- CHzCH2- NH- (CH2) 9CH3; - - CH2CH2CH2- NH- ( CH) 8CHS 01/13998
-Cl E] 2C112CH2CH27NH- ( CHZ) 7CHB - CH2CH2- NHSOx

- - CH2CH2- NHS02- ( $lid2thd %mﬁﬂ&%@)@%ﬁw ls%%? éﬁ%—@“

-CH2CH2 S--(d )10043 CHZ pC' 2- S- ((CH) 8CH3, *ETECHR) s OHB:

- CH2CH2C12 S ( dﬁﬁ‘@ﬁféﬁlﬂ@-ﬁi (Iw;"ﬂ@llea Pﬁoﬁm“hﬂ@ﬂgmmns&g-c(naﬂ) 7CHB;

-CH2CH2 S(O -CH2 2

125 Cro) apn, A B 5 i R Moo B Ry oy

( CH3) 2CHCH2- ]-- Fi; agrw@mam&mmdzomam(@)(cmzm}RPm(ox@%cw7s- CHZ- : §4 ﬁl

Ph) - Ph; -CH2 P CH2CH -Ph)-P

- 0342042 CH2- S(O) - g@ﬁ%‘&@oﬁﬁa 1\??1‘3 %%ﬁ&%%ﬂagz@? Ele[fﬁﬂaular

PhCH2O ) - Ph; -- HWeRGHsteﬂnédhérE’ﬁ) FiotHis Bhnula, R* is refcrablyan

_ CH2CH2CH2- NHSO2- 1@1%4 %% Ph) - - - CHRCH2CH2 NHS Cro-4

(Ph-C=-C-)-Ph,, & YW(@T@R PHbstipentsgpelude

- CH2CH2 CH2- - NHS Y b 4- ( 4-
%oépuoﬂa;aama%mb hg)ﬁo?fr@é'ﬁa%%{ Ogﬁcﬁ)ﬁﬁtﬂy g0 e a 4-(

chl orophenyl ) benzyl group or a 4- bl o roup.
Preferably, R2 imiosshen amﬂﬁ@ﬁ@pam@ﬂleﬁ@cls ORC, NR C; or -a nitrogen

two phosphney or oups T aralyy §rgHk i hot d SR g B heGueS B 01/ 13008
phar maceuti cal | ﬁHC@&H@Bﬂ)@NﬂQZ,Mgmﬁosaﬁﬂhﬁm -RBI(JH((}D Qﬂgﬁ}hgoqj}qont ai ni ng
substituent, R3 i\ﬁ{(ﬁfﬁ)f-?rab lm-4-y trl\ﬁg(%}{ lslI\?I-lf CH,)SZUbSt %ﬁ((a&t{ _It):lger;lpdrnll?l ng. one
y1; -NE(CH,) NHC(N)NEL; -NE(CH,),-N"(CH,),;
-NEICH(COOH)(CH,);NHC(N)NH,; -NH-[CH,CH,CH, NH-],-H;

15 -N[(CH,);N(CH,),];; -NH(CH,),-imidazo}-1-yl; NHCH,4-pyridyl;

-NH(CH,),CH,; -NH(CH,),0H; -NH(CH,);OH; -NH(CH,),0CH,; -NHCH,-
tetrahydrofuran-2-yl; -Nf(CH,),0H],; -NH(CH,),N[(CH,),0H],;
-“NHCH,COOH; -NHCH(COOH)CH,0H; -NH(CH,),COOH; N-(glucamine);
-NH(CH,),COOH; -NH(CH,),SO,H; -NHCH(COOH)(CH,),NH.;

20 -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

25 -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)CO;(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,;

30 -NH(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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phosphono group, or a pharmaceutical ly acceptable salt ther eof? Deicaber2i9ty

R3 is a groypg@bsipe fornula -0 Ra-P(O (OH) 2, -S—Ra-P(O)(()‘%iQ}FS, or 5
-NRC-Ra-P(O) (OH) 2. Mre preferably, R3 is a group of the f VIR w
P(O(OH) 2, where Ra is as defined herein. In this fornula, Ra is preferably

A kYl ene o QuBydsRRnbhdphNodRets A0 RamiPEhLENENLS L BEky e
phosphononet hyl am_no hosphono ropyl am no and

phosphonoet hy| arVREED &ﬁ%@H EHN‘ s{0-glacaming NI‘Té(ﬂHf)gﬁKDQH,-M(aoglﬁ&se)s not a
UDof ucoSamney: 'T%?@%%@&E@Hzﬁﬁ@@%ﬁ%ﬁ? 2y

NH( CH2) 3 NH( CH2YDISHEHB0OHD -GH, 6BE Pl (S, 9 isbmen)] N Mmg([mﬁz NH 2
N4E CHsgs N( (Zy ZP Nﬁ?&%jzmzmz NH] H; ()
N[ ( CH2) 3N( %ﬁ%%ﬁ@ﬂa NHCH2- 4- pyri dyl : NH( CHR2) 30HGi
NH( CHAOH;, - NH( CH2) 5Cpfef mwawm

T S e e

NHCH( COOH) ( CH2) 2NH2; pRfrab w kPRKDE “CH Y

- NHCH( COOH) CH2CQR( CHR) 3- CH3Y'3; IE-NHQ%-(E‘%}{) 3&3(0351 CHB) 2;

. NHCHE COOH) CH2 &2 Egr-g%;@suﬁugﬁtppm)pmmgogd Qr iwo phosphono groups. Whi?lg)m zll\f\ )
NHCH( COOH) AHCH o00H) F( CH3) 3;
NHCHE CHZOOE):E? %ﬁ’gﬁ%‘é %P%°r“°§§’“g’%m Rty o Greip ot the. )
NH%%ZCID—D CH)Z-) AT ?6:?9 O, e m%yggjzgen or R, preferably

** NHCH( CH2000H) c%@?ﬂ%g:%m @WM@MW@ R'is

NHCH( CH2000 3N( CHB) 2;
-NHCI(-IZCI-QCCE) HCH O CHZC(O)N( ) (C6)
NHCH2 COR C4 3; ﬁfézrﬁﬂ P(ONH)n edhgreR afcﬁn@ﬁdw@mb: tl:ts)fprmﬂh,(&'rm hyl

3- 2,346 d 20 Decenb
3004 WO 01 483 ?ﬁ%ﬁaﬂﬁ%ﬁwﬁ‘@m@% RLefs S8 Yontaing 2 °°CCT0C"

from 2 to about 6 carbon atoms.

Particularly preferred R” substituents include N-(phosphonomethyl)-
aminomethyl; N-(2-hydroxy-2-phosphonoethyl)aminomethyl; 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,0H; -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-CH(COOH)CH,COOH; -CH,-NH- -
CH,CH, NHSO,(CH,),CH,; -CH, NE-CH,CH, NHSO,-(CH,),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




(di hydr ogenphosphat e) gl ucopyr anose; - N-(2-am no- 2- deoxygl ucong0 Regegiper 2004
- NH( CH2) 4CO0M;0 dirdgbesCH3 D- gl ucam ne; - NH( CH) 6000H;, - Q( D- gl u%’@ﬁgo;l/lzg

- NH( CH2) 30C( O) CH( NH2) CH3; - NH( CH2) 4CH( C(O) - 2 HOOC pyrrol i di ho s 98

yl ) NHCH( 000H) - CH2CH2Ph (S S i soner); NH CH2CH2 NH- ( CH2) 9CH3; 5

NH( CH2) C( O) CH2 CCB, LR N-(Pr-gliensaning); %m(@ﬂﬁb-ﬁblﬁi@nﬁﬁ@hﬂ ;ndgpendent | y

selected fromh RY and 7 are
each hydrogen. ﬁ%%@ C%Efl—g R?’d?%{g’éﬁﬂpéﬁagﬂﬁﬁﬂpc EFQHNNI‘PC -CHz NH Ra
Y Rb-- (2),, orCH,CHPS{CHYLCH,; ccnpmcmc:ﬁns (@HJ\G’}H ltasoba l@g When
R5|salosubs Q,t conprising a phosSphono grou 5|sp erably a
group of the C@&Cﬁﬁ% )%)3&7 glﬂi e -(CTR;,Phi; s hydrogen
or RaprefergbI@jH ydengen,-s- Mor e
preferably, when R5 is phosp 8no coni’al E%Pfg samuﬁgﬁ‘f%@u%ﬁ fer ably
a group of the #ofHuMNH-((GH-FPORR P(O<G—|)2 where Ra is as defined herein.
In this fornula, Raygd § ef rop re ef erably,
an al kyl ene group con a}aﬂﬂlﬁr R 1%f ro ?5{\@2 E%t{fbgﬂﬁg Eﬁ)‘é"yp%élﬂl cularly
preferred RS su@s&wﬂimﬁt—]&dra:@bh@gl N (phosphononet hyl)- am nonethyl; N-(2
hydr oxy- 2 phosphono N-car boxynet hyl -

N- ( 2- phosphonoet hyl )E‘E;J#W%ﬁ'enk Irg?‘srﬂg?@ hosphonomet hyl ) -am nonet hyl; 20
and N-(3 thsphonopm&aﬁiaL@mﬁ%@kﬁﬂmﬁﬁtéd%gh geﬁﬂ@wﬁ%en RS is

not a phosphono-containing substituent, RS Is
- CH2- NRCRC or - mwwmﬁélchzynngma@nmdas@asmoum ably be hydrogen;

~CHZ N+ (N-CH3 D-gi ' : NH ( CH2) 9CHB;

- CHe- NH-(CHZCI |~Nac?% (“%%)RH W%ﬁ (CH2) 9CH3; 25

CH2- NH CH2CH2. 000H; PrefbiabiR ( GHa)ibpen,HIkyTHAbEtirmed Atk i—40hRS R can-

CHZ- NH CH2CH2- NH- 2 NNCHZCHZO—LJZ -CH2
NH (CH7) 3 N( o&%ﬁ%ﬁﬂe%ﬁ %%%é% CHGPI CHYHz: (i ni dazol
l-yl); -CH2 mmcmezi(s)mﬁﬁgmpmgemﬂ ,,.cﬂgﬁsz agggHz 2 N2

QN O 000 e BB Bl (Dbwbersphaen Dy cDn PR %«%i%
 NSQ2- (01 11016 C@ﬁm&z SRSt dﬁgﬂﬁeﬁw 2 oo
-CH2-NH 12 COXCH
Preferably, X' and X? are each chloro.
20 Preferably, X* is hydrogen.
Preferably, each Y is independently selected from the group consisting of
oxygen, sulfirr, 8-S, ~NR°-, ~8(0)-, =80, ~NRC(0)~, ~0SO,-,
~0C(0)-, ~NR*SO,~, ~C(O)NR"-, ~C(0)O-, ~SO,NR"~, ~S0,0-,
~P(0)(OR%)0~, ~P(O)ORINR"-, ~OP(O)(OR)O-,-OP(O)ORINR"-,
25 ~0C(0)0-, -NR°C(0)O-, ~NR'C(O)NR’~, ~OC(O)NR'-, and
“NRSONR'-.
Preferably, nis 0 or 1, and more preferably, n is 1.
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20 December 2004 WD 01/98328 PCTI USOL/ 13998 CH2CH2C(O) N- ( D- g3 ersahen?&p4
- CH2 NH- ( 6- oM@ ¢2losdsoxazi nan-3-yl); -CHZ NH CHZCH2- S (CHZ?_EZ@% %

NH CH2CH2- S- (CH2) 3CH3; -CHZ NH CH2CH2- S- (CH2) 9CH3; -CHz N 83!?
S-(CH2)i 1CH3; -CHZ-NH CH2CH2-S- (CH2) 6Ph; -CHZ NH CHZCHZ S-(CH2,)3Ph; -CH2
NH CH2CH2- S- (CH) j OPh ;Axﬁﬂ@kipmwrke@kﬂaﬁbeuﬁc@&ﬁéenﬁé}n? if ?ﬁde o'fCHZ

NH CH2CH2 NH- ( )11CH3; or -CH2-NH (CH2)5- COON. ef erab is
-CH2C( O) NH2, - - benzyl, 4-hydroxyphenyl or

3-chl or o- 4- hydr oxyphenyl . Pref era{bﬂ y, RO is hydrogen or alkyl. 10
Preferably, RO is alkyl or substlj Igﬁed alkyl. More preferably, Rl is the
side-chain of a naturally occuxgg ng a o acid, such as isobutyl.
Preferably, R' is hydrogen & KW . P aé;éy, R12 is hydrogen, alkyl,
substituted al kyl or -C(OW R}2 ably be hydrogen;

- CH2000H; -0112-[ CH(OH) ] 5CH2O#, ;- CH2CH2NHZ;

- CHZC( O) OCH2CH3; - CH2- (2 pyndyl) - (O—|)]4000H; - CHz
(3-carboxyphenyl); (R)-C(O CH NH2) ) C(O)Ph - C( O CH2NHC( O) CHS;

E- CH2CH2- S4CH2) 3CH CH( CH2) 4C Preferably, X and XZ are
each chloro. 20 Preferafhy, ef erably, each Y is

i ndependently sel ected fromp oPH oxygen,- sul fur, -S- S,
--NRc-, -S(O-!P -502-, A : Rc8024- . - C(0) NR-,
-¢(0)0-, -SR1R--, -S - RYY o) i

-OP(Q) (OR') 0-, - OP(O) (SR ) A ‘ N R Cl0) W,
=OC(ONR -, and - NRSGRNR¥. ? , i Aora preferably, n
is 1. 13 20 Decenber gi o

conpound of the inventi

-

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,;
,CH,-NHSO. —(CH,)9C1H3; -CH,CH,-NHSO,-(CH,),,CH
. - ~CH,CH,-5-(CH,);CH,; -CH,CH,-S- (CHz)ch3= CH,CH,-S5-(CH,),,CH;;
15 HCHICHZCHZ—S—(CH,)SCHy —CH,CH,CH,-S-(CH,),CH,;
1,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,-8~(CH,);Ph; ~CH,CH,-NH-CH,-4-(4-
Cl-Ph)-Ph; - CH,CH,~NH- CH,~4-[4-(CH,),CHCH,-]-Ph; - CH,CH,~NH-CH,~
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formula Il1: wherein: R 9 is hydrogen; 5 R20 is -Ra- :j(—&s(ﬁ)x 2@2Dece€§b®%3r?04or
-C(O--Ra-Y-Rboodessbs and R2, Y, Rb, Z, x, R R3, an ave any o e
vgl( u)es or preferred values described herein; or a phar naceHFT@ﬁ‘Pl}’19998
acceptabl e salt, stereoisomer, or prodrug t her eof, provided at |east one

SRR i L U
- CH2CH2CH2CH2- N

bt (8 RS R RS S U o 0o
- CHZCH2CH2- S- ( wmmm(ﬂﬂz@mo ng ZSS: ( (01?;)2) ;EHS -
f’&ﬂ?&iz caz( g)f mz%%ﬂgﬁ%ﬁ@ %%Cl-ﬂh)( é&%ﬁ%mswm N

CH2- 4- | 4( CH) 2CHGHB-G=R)-p @;@g@ﬁémm_ _ S_ggz%}% %n‘oph) 2004 WD 01/ 98328

PCTI USQl / 13998 4( 3- Ph) Ph: - CH Ph;
-CH2CH2-S(O) - G - ﬁ{ 4-(naphytir 2iiDepie - BGMI}ZR’(’JI&AEOP 4-Ph;

1-
LS N it QA R
CH2- NHSOR- CH2- 4- ( 4C11Phl)0ﬂmPfﬂowaEhg_lﬁmﬂWﬁﬁeHﬁé xoids chm% e 2 yI ) - Ph.
CEE ISl U i S S K
4( 4- chl or obenzylapd R bensuisktitgmoeinprisingtHolond fuﬁfé g; hﬁ@a # dt heen
- iinvention provides und_of 10 formil a I I'S nydrog
RIQis -- CH2CH2IEEP %%@ﬁ&?‘m is -OH and R5|sasubst|tuent conpri si ng
a phosphono group; Ol PetRARKFPEEHAGA MimdE Ctﬁé%%ﬂn%n%?lvtidetsge&r%%found
of formula IT, wherein R" is hydrogen; R* is -R-Y-R°~(Z)_, R%, -C(O)R’, or -
15  C(O)}R-Y-R™-(Z),; R®is -OH; and R is -CH,-NH CHz-P(O)(OH)z, ora
pharmaceutically acceptable salt thereof.
' The invention also provides a pharmaceutical composition comprising a
pharmaceutically acceptable carrier and a therapeutically 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.
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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In yet another preferred enbodi nent, the invention provides az%Bﬁ‘if&S’ﬁrozooﬁf-
formula I, whepsa2sRig is hydrogen; R2 is R8 Y-Rb-(2Z), , WecrfkédiBeogor 15
C(O-Ra YR6-(fix; RBis -OH and RSis -CHZ NHCH2 P(O(OH)2; or a
pharmaceutically acceptable salt thereof The invention also provides a.

phar maceut i cal conposThe ioventiomplso pravigea a cphpouA o€ theiiv@hiioh @cdeegpivad| e
carrier and a thﬁralgeutlcall .effective aﬁgu of g corrpound of the

i nvention. In on& ot &y Iymedies disramy, = as%%l?ﬁ’?é’ BERPRHEPIthS accept abl e
carrier conprisemvanion G #eusandRetudclesd fobfinladn drintddicalei 6F @iikg a t NE

cycl odextrin is Q%dror propyl cycl odextrin or sul fobutyl ether
- cycl odextrin. e cyclodextrin is

hydr oxypr opyl 5- cycl Odﬁiétlﬁiwdﬂuoﬁﬁo ccord| ﬁﬁ?,%céﬁg@ﬂlog%ﬁ&gﬁog%ﬁﬁﬁ hi ghl'y

effective antibacterjal agents. Ion al'so provides a
met hod of treat |Wmlsmlacﬂh\é@\m@gdwmcon@obmboﬁhemlvemhosmetrmmtl si ng
adm ni stering togd Q?% therapeutically effective anmount of a
conmpound of the |nven 1on, € invention also provides a nethod of

treating a namal ha\n‘hmgnvzenhamabopmlwdéssm&@dfmmfahﬁ Delycesbptiad ttRg i Ng to

the manmal a the.ra Ié’%’f#d%ﬂﬁ{‘ige tive armun ar maceut i cal

conposi tion of t’ﬁ‘e m%ﬁ‘é’l 5’?’?“"&4l 6 B@@atprocesses and
Q

i nternmedi at e30Us@inipriséstine ob ifRAPRIIFHSTR' RS AL
processes and internedj at es arpiﬁ descri her ul?el n. lg&g cerrber

2004 WO 01/ 9832%arfegrglyepeptideouherqip ch qﬁﬁw@memwmmamwpound of
the invention asygdeson ;}ﬁmg use in nedical therapy, as well as
the use of a coi%oﬁﬂ% OP& E i\}@mﬁﬁ%n in the manufacture of a fornul ation
or nedi canent for tre'laleimgnaonﬂa@pmmcbkameﬁmdfmﬂr@aﬁngmglyeﬁpepﬁdeﬂ’f&he

i nvention al so pi a ti osi tjon which onprises as an
active ingredi enlp%ﬁlgﬁmc s@%ﬁ@ﬁ ﬂfﬁ%?&ﬁmfer%ﬁ“fmtheﬁ@smsa‘t% of a
bacteri al di' 48as@mpfises oneve ficteyphosplacioRidtivk, d8mpAsiiE &h?ﬂn% dg a

gl ycopeptide of the i nventlé whi.ch |s substltuted e Cterm nus with

a substituent tHHFEGHEY Sehegoia th Rtgmenus rynslstigriedrwidhya suieblpr i si ng
coupling a corr e;&jb@;méhagontﬁhﬁgfobﬁﬁoﬁww&ﬁhé S&rting elyeogtplifiCis SatsBRELNUS 1S a
carboxy group with a suitable
at the vancosamine amino terminus, such 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 II, wherein R is -OH, R® is is -CH,-NH-R"-P(0)(OH),, R"” is hydrogen
and R? is -R-Y-R(Z), or -Rf and R%, R®, R', Y, Z and x are as defined herein,
or salt thereof; the method compnsmg:
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phosphono cont ai ni ng conpound. The invention also provides a #P¢eubdrgp04
pr epari ng aﬂb)ﬁg)g tide of the invention which is substituted at the R
termnus wWith a substituent that 15 conprises one or nore PRISFABEE%Yr oups,
conprising coupling a corresponding starting glycopeptide wherein the R

term nus i s unsubsti gyt ed.i ki \-ab : n t ai ni.ng;conmpound.
:/\hen. the star L i g) gl gzﬁggﬁégﬁﬂtﬁgg%?gﬁﬁ% zc{ﬁifﬂ;r&?%%;@ 'a{n'hno
erm nus, suc an chigrirapeh, @na ered e} 861 thE €
starting gl ycopgmgﬁ(g@)rlgdgg%i ﬁ%m@ttn%%zo cor rdeﬁshgond&qug
gl ycopepti de whereéin Vantos Af hiktis and R gepreseppRraadpondi ng
amine. The i nveRf r@pedively, Rinay bR TID- fRERAS £kl 2 REEREAd HBfm@h YCOPePt i de of
uteg at_the C -termnus, conprising

t he inventign tgatiule&g.su tift JT ]

derivatizi ng”a VEUPS foitdilaly 280 & tapBygrsracpd B 18R AR €2 KR, & t er ni nus
i's a carboxy greiMtherdst 44 i nvention also provides a method for preparing-
a glycopeptide of the invention which is substituted at the R -term nus,

conprising derivati Zibhg dcacting theppushidi figm step (@) iwith fomyxddghede aeteHphRrei N t he
Rtermnus is u | (. dr n) This:in kon provi des
a nmethod for pre Wd%;fﬂg%ﬁpcgﬁlﬁau%fbfqéﬁn@%ﬁ%e?qﬁ,15\7&4@& ﬁ“@ﬂﬁﬁ"- OH R5
is -C NH R - P(RFPO¥ED,RYis hydivgein agER” isaRe YRRY- {29, BERY oRzalf &k’ R . and
Re, R W Y,1 Z andDz%t.afr"?{e)t ‘?s defié]%dfdger ein, or_salt thereof; the nethod
conpri sing: % 20 EYYOET ORI 9 YEEP9nprs the copaupdooifomaylafleduct i vel y
alkylating a cosmwﬁmametaaawlvamaehz{my%&%cgs is - OH and R5, R19 and R20
are hydrogen, or a salt thereof, with an al dehyde of the formula

"HC(O -R~-Y-Rb-(Z)x or HC(O R wherein W and Rt' represent Ra and R!,

respectively, mnus one -{H OmuUR.Io~forma wﬂﬁghforwlall 5
wherein R3 is -OH, R5 and nglggprr Sy 98:1%?% BN Rb- (2)x or -R
or salt thereﬂ]l‘sio and (lb) reacting the pfoduct fromstgp (a) W L2°II
f.or mal dehyde arjd I - _P(O( 2 to fotma cdhpound df fornuRd 11 wherlein
y \
R3is -OH R$ ils - gH2NH- 9;@13, 19 is dr ogen Rilfglﬁiﬁi 52%
Rb-(Z), or R ; fer ?;H t@gﬁihg?&&é& o [ Y 0 CRL{CH, 2 H\;—
' 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 :
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10 Preferred conpounds of the invention are the conpounds of 20DPeednded2004 |
ow wherein R g is hydrogen.
Cor npounds-O forrmula 15 20 25 ConpoundR3RSR2

shown in Tabkwe di

1989k

1phosphononet hyl am noHCH3( CH2) 9NHCH2 CH2

Table 1 Pret s ibissos

2phosphononet hyl gm NOHCHB(CHZ) 9TCHZCHZ-
3phosphononet hyl (CH2) Q%HZCHZ 4 )hosphoﬁomet hy!l finmi noHCHRY CH2) 12
5phosphononet hylla H4-(4 chlo henyl ) - Nz
6phosphononet hyljani irgHz- (4-(4- cﬁﬁ‘gr opheny é?@%wl}no (HAGH)OCH,CH,-
7phosphononet hylami-nobd=l(4' - chl orohi pheny|
8phosphononet hyllam 11pH5-(4' - chl gypbi pheny ot ~ ]
93- phosphonopr oiyl ami noWGﬂS( CH) 9SCH2CH2 1 tmj"ﬁ &%ﬁ_‘ﬂyl) CH,(CH),,
H4- (4- cl i | or ophgnyt—rpHosphereet-hyarhopenz sphonanet hyl ) -
CH3( CH2) 9NHCH2CIH2- ¥ ndnet hyl THDH( phosp(ﬂMﬁﬂéﬂb ?4(.@H2) 9SC92CH2-
am nonmet hyl 17 20 Decepfjer 2004 . WO 01/ 9%3{3&,;&&11§1CT/ Sok%gg,ggﬂyl)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 chlorobiphenyl)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_osphonomeﬂlyl)- -(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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ConpoundR3R5R2 130H( phosphononet hyl ) - CH3( CH2) 90CH2CH2 ani nometh¢cember 2004
140H( phosph r@gg ) - CH3(CH2) 12- am nonet hyl 150H( phosphononet hyl ) - 4- (4-
am nomet hyl ﬁﬁor ophenyl ) benzyl _ PCT/US01/13998

160H( phosphononet hyl ) - 2- (4- (4- chl or ophenyl ) - am nonet hyl benzyl am no) et hyl

h h hyl )sdd= ) et | or ohi phenyl) but yI
T3G phosphononet iyt 198554 B SRETRNH HE e, Dttty 19 ty1o-822.
190H( phos phonon®hdithiktude bhislycapepaaahl alisdth %ﬁb@ﬁﬂ%@&é@éﬁmﬂm@
benzyl t hi o) ppropy| .ZOO—IIEI- 2 hydr_oxy--2-_\CHB(QI—IZ)9$CI—I_2 2- 0S- RR
phonoet hy|)arm%ﬁ%ﬂ%_ YA d&f@ﬂ%%ﬁ&mrwwgr%ﬁfﬂaﬁ? 2024_2-
phosphononet hyl bosﬂﬁﬁli:lﬁ%?ﬁ:{um.) a0 d Rt %M‘P‘@%ﬁ%@%@@)@eo

. Y : hyl
met hhyl ) am noneet hyl 230H3- phosphonopr opy HZCH m nonet
240H3- phos phénopruspipming indbe dipficolmmide mplieh bacbphatrilt Rbgositidn in formula 1.

st phoopononty Rk R AR LSS ok
A82846B that are substituted at the C-terminus or the R-terminus with a
substituent that comprises one or more (e.g. 1,2, 3, 4, or 5) phosphono (-PO,H,)
groups; or a pharmaceutically acceptable salt thereof. A preferred group of
| 10 compounds of the invention that are derivatives of A82846B are substituted at

either the C-terminus or the R-terminus with a substituent that comprises one or
more (e.g. 1, 2, 3, 4, or 5) phosphono (-PO,H,) groups. Another preferred group
of compounds of the invention that are derivatives of A82846B are substituted at
the C-terminus and the R-terminus with substitnents that each comprises one or
15 more {e-8. 1,2, 3, 4, or 5) phosphono (-PO,H,) groups. Another preferred group
' of compounds of the invention are phosphono derivatives of AS2846B having a
4-(4-chiorophenyl)benzyl group or a 4-(4-chlorobenzyloxy)benzyl group
‘attached at the amino group of the 4-epi-vancosamine of the disaccharide
- moiety. The compounds of the invention that are phospheno 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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am nonet hyl chl or ophenyl ) phenyl 15 Another preferred group of 2oRpeemhers208f

the inventi Qpy @azghosphono derivatives of the glycopeptidg tibiotic
A82846B (al so known as chloroorienticin A oy LY264826). Sgl’e(“%m}g‘?%pl e R

Nagarajan et al., J Og. 18 20 Decenber 2004 WO 01/98328 PCT/ US01/ 13998

Chem , 1988, 54, 983- 986; DETAINEN BESCRIPTRON, O THW TNV ENFION 988, 41, 819- 822.
The structure of this glycopeptide is simlar to vanconycin, except A82846B
contains an additi ongns EveRtpndelates tqnqvel cpmpnoundsefdbeimvintionawhigle ied at t he
RZ position i QhA et B -epl -vancesani pe in place
of 5 vancosarniranegqi n t%gégﬁ%@ﬂg%ﬁnggﬁ% et%/%cg%ﬁggioé S t“??rgglgtsition in
fornula |_ Forcompaspbee ormpnephesphoub groupspaokelt asoaunapesidoss dinplikiyg at ed
derivatives pf t.are substituted at the -termnus or the
R-term nus Wls)t hsu'§§ su%&n??%%dnt?’ FHML S OE‘%%OW’Q%&%W@“@, 2, 3, 4,
or 5) phosphoneuth fpiinds. gWhep Sesctibing tiRhAMPBaRAL tdhildsitions safithahd® sal t
thereof. A pref ed group,of. 10 _.conpounds of the invention that are
derivatives of 0%%8%8%@9 the foflawing, feaps bave thy follewingrecanings vilesus or the It
termnus W th sibdtaieiihdionég t hat conprises one or nore (e.g. 1, 2, 3, 4,
or 5) phosphono (-PG3H2) groups. Another preferred group of conmpounds of
the invention that are derivatives of A82846B are substituted at the C
-term nus and tfﬁ%ﬁj%&serm nus with substituents that each conprises one or
15 nore (e.qg. 1,72, 3, 4, or 5) phosphono (-PQ3H2) groups, Another
preferred gi®up of Werpoutediylbiefdrdie 4 mumnidian beanehddve wah@ndeder i vat i ves of

TR T D e I S B ———
4- epi - vancosaniprefenablyt hi 10 Gtea iy end mhmpéﬁﬂgpméeﬂﬁoﬂto@e
y

invention that gre phosphong derivatives of 20 A82846B can readi be
prepared usi ng fh’f’éte%%% mplSed by, grorpemch as @pthyl, ethyb nrawepsdiiorpropydiipounds  of

the invention haygybaehutlntety? » %gg%%i’%?gp%lr]%gt reduced tissue

accurul ati on_and/ or nephrotoxi City en to a mmual. Wile

not wi shingl¥o be bdlderny submitutyd alkyl" refers bedn altydraupeds defimedpboephono
ol yoovept 1 de_ undePRIRATTS § AbaREh proBBRL 1 PR Fadati ng  excret on
from t he manmmalprefetably kil substitnaits, eelectdd o Hlexgoas emhsistifg 6ROxyN excretion
of the phosphong, GoIBRURSR;, WeibilByr MbERLg Ty doitorefiaionst ShSitniod
cycloalkenyl, acyl, acylamino, acyloxy, amino, substituted amino, aminoacyl,
20 aminoacyloxy, oxyaminoacyl, azido, cyano, halogen, hydroxyl, keio, thioketo,
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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the reduced tissue accumnul ati on and/ or reduced nephrot oxi ci t y2bBeembeard0pbr
t hese COWO&’E@?’ ’Efﬁgﬁat ive to the correspondi ng conpounds that |ack the 30
phosphono f o ity. 19 20 Decenber 2004 WO 01/98328 PCT/USIE(39813998
DETAI LED DESCRI PTI ON OF THE | NVENTI ON This invention relates to novel

f the,i i-qn, which . ' i V. f gl i
ant | bi ot o5 conHm i s GRa s et At el S priekoBne or more
phosphono gr oupsubstintedeltlosiiyll Orctaienyl] fubsiitted VRbAlIRY: S ipsrpounds
and to ther apeutii(g‘g(et hods ugorrpri sing the adm n?%tratﬁpgrﬁé%]’f%gﬁgﬁ&p

conmpounds. When® @&y BIAGUPHHEUES ApEgmnoscy hpminase YAy, onpamisodwylis  of the
i nvention, the $9id eyidaondl h}m‘g \ & Qg e | unl ess

ot herw se i ndi cat ed.y?ﬂr?g ﬁ%e?‘?'he t lr,%l@g:f)ﬁ%rﬁ ret ers tg%)&g) nor adi cal
branched or 8nbthigheteeerrdenythichetertnydioota ok thiduitaxyprubtinet ihodiiessyng f rom 1
t 040 carbon at t 0 car.bgn. atons, and even nore
preferably | to ©’car ho%k 8%%3&'%&‘{3@?1#?2@8&%3&%9%5@0199 groups such as
fnethyl, ethyl hyipramio, alkegyapting ydtro, -SO-alkyh LS OlsubstifiBedalkyl] -SOapexy! |

n- decyl , tetradﬁ Xﬁlg ancl It‘,?ggah%ge 15 _The ter ng "substituted al kyl'™ refers
to an al kyl gro @' feropeyl; &l V%?z's‘il?ﬂllﬁéa@ M@yl s §Ps-hptereand.s,
preferably | toA8diticialy Wﬁaﬁﬁﬁm@lﬁl&@%ﬂf)?ftﬁﬁﬁ@tﬁﬁs&wﬁ& 3 substituents,
sel ect ed fr(@] Lgiﬁ%oup consisting of al Koxy, substitut eg al koxy,
u

cycl oal kyl , erdion: thejaliylerg eroup gxelfissed fie foyin, one ebmore aychdlkyl,
cycl oal kenyl', ag¥kiim BAIRA; otk ,sluﬁ% o] ' ed.anino,..
_ami noacyl, 20 am noa%glxg‘i?y, oxﬁgm ng% , az?%c ,G'f%;ﬁae%%’f%ﬂg&ﬁgfﬂcyﬂifdroxyl,
ket o, thioket o, or hetardrsylygroups fived jeethk yikylendgroay.yPrafeyably RidhRbarg@aunsl OXY,
t bi ohet erocycl o - thi al hi,oal kox supst.i.t ut ed_ t hi oal koxy, aryl,
aryl oxy, heteroaryi hﬂ%ﬁe@&a‘ﬁ’ﬁ&%,%r‘%@%é‘? Y, e teop substifBed v |
hydr oxyani no, aalkylmysintlodes aﬂiytdn@grm?ﬁn&ﬂi&ﬂfrom 13@5&14&@&1%&&@@5@! ,
-SO aryl, ?ﬁ)h teroarél,}, -S%k , .=S0? substituted 25 al kyl, -S02-aryl,
- S03H, ~ guanido, *aNgaredeiaged v %W&“%%'%W@mnmwlo a
di radi cal of a Btawabas sMWstitiey AQLHRE %%Hni’étﬁ‘ﬁeﬂ}){ctfﬁ- pon chain,
preferably having from1 to 40 car bonargtom;, &'ﬁﬁ)
aminoethylene (-CH(NH,)CH2-), Zcngoxypmpylene isomers (-
CH,CH(CO,H)CH,-), ethoxyethyl (-CH,CH, O-CH,CH,-) and the like.
The term "alkaryl" refers to the groups -alkylene-aryl and -substifuted
:20  alkylene-aryl where alkylene, substituted alkylene and aryl are defined herein.
Such alkaryl groups are exemplified by benzyl, phenethyl 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] arc 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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preferably 1-10 carbon atons, nore preferably 1-6 carbon at on® Dgiember280n

S exerrplif1',vfg,d0 roups such as nethylene (-CH2 ), ethyl - CH2-),

the 30 propy enelblgsszgners (e.g., " CH2CH2CH2" and - CH( CH3) ﬁ)’ésa?ﬁ#]ys e

i ke. The term "substituted al kylene' - refers to an al kyl ene group, as

defined above, YenB O Lifdedt SHag L c [ | to 3

substituents, 20 20 Decenber 200 Aﬁ%%%g%%é%qgg’é@tﬁsel ected from

the group consi slkyirgedd-sebistituad allyl pdeicin alled, subitiintgd alkyl; hikglely hnd

substituted cyclpalkyl | oal k ﬂ%ﬁl f 1 ubst it ute l,pal kenyl , acyl,

acyl am no, acyl oxy&%dm n 1?“5%%%% u egﬁgﬁ‘i hﬁ?%%%i@%??%ﬁ%ﬁ&&cw oXY,

oxyam noacyl, aHytine-@-ytigbandindladieby way of exsitiple, fRthhr¥mettatpoxyal kyl ,

t hi oaryl oxy, ﬁt@&?rﬁgﬁ I OX%*’P' tw&hﬁﬁ% clooxy, thiol, thioal koxy,

substituted thi ) € %IF{M LY 6%V, JrBIPYIaRsSeHEPPF Ky

het erocyclic, h QCHYG & LR QXA ' - SO al kyl
Py Fo Qe p ) e GRRT Moo R 0TIy i dong

-SO substituted alky - SO ar . O het er oaryl 2
substituted al kyl, - Sbotesm/alkyibioalko" nefers tothezroup -Aliiens-Sralltily, such

~substituted alKk g ' 2 tityents on the

al kyl ene group ar Sgﬁm%m?g%wgggé%ﬁﬁ%or %:n;%#%]%?lkﬁ’# bs"uosf?i t ut ed

cycl oal kyl, cyclabylaneiSrubstiutes alkylvheremiidyh ahlrstingdd allaylydlkylaes docyclic  or

Contain Tromd EstEGalerse & mptfuth Hitriaiai fpaoresoume . O

substituted al W&S-ﬂﬁ&l@&h@ﬁi&éﬁﬁﬁ@ﬁfc@ﬁﬂﬂejzﬂet}iﬁbﬁéthiﬁ)ﬁﬁmoi}r\lt0 5 of the

- al kyl ene carboni(%Sngtoms are replaced with oxygen, sulfur or --NR where Ris
1y

“hydr ogen, or al C&hﬁg‘b’@?@@%(ﬁ&% |neprepylemesisehi or omet hyl ene
(-CH(A)-), anmgg %y,be@@H e OX ene isomers (--
CH2CH( CO2H) CHz ),gﬁ) oxX eth@%@@@’é&%@% ang%tg%lve. The term

"al karyl " ref er SGHRSEEHgNGopthelkeky| ene-aryl and -substituted 20

al kyl ene- ar y{s where bslkliute I n nd.aryl are defined
herein. Suc D al kar y?ﬁéﬁgﬁg‘g&g’?}g iZ‘%‘éelérrp %ﬂ?eﬁwggﬁ%?hesﬁgﬂﬁwc%nd t he
| i ke. The term ‘uabdtoxipd hydbembort grotfhpreferabyisaviigdidm Dto 4GtaeBony/Atorhk, ,

cycl oal kyl - 0-, cycl oal kenyl, - nd al k | -O, where_al kyl, al kenyl,
cycl oal kyl , cyﬁ%ﬁ?ﬁ?gﬁﬁyﬁéﬁgb Sﬁ%@ﬁ’m&%@f’a@%ﬁm r“\]?g‘f%%rﬁcqﬂ?‘@f erred
al koxy groups amfondand/bayihg @ le@d ahdplefsiidly HdmWeysiRh of ¥R PLRatuERENOXY |

et hoxy, n propo - propoxy,. n-but ox t eat - but oxy, Sec- but oxy,

XY,.1S0 y 1
n- pent oxy, n’ he ;%Qfgrrqi alkeny! 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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di met hyl but oxy, and the like. The tern "substituted al koxy" r2fResmber 20h¢
groups substigfiRgsg! Kyl -O-, substituted al kenyl -O-, substituted

cycl oal kyl -O-, substituted cycloal kenyl -0-, 30 and subst i tRf{"é¢FOa1hy | - O
where substituted al kyl, substituted al kenyl, substituted cycl oal kyl,

substituted cycl oal keamykerandiStAste fdf: -ﬂﬂ%mﬂ fi.ned rein.
The term "al kyl al koxy" refers #’E t he %rgg)ups -al ?ﬁ%ﬁ%sﬁﬁb%&%0
Decermber 2004 Wuneafigd hydpcrbaspoumebabll hayingfonCR sol tdrbatt Aeme! ky! |,
substituted al k = bstituted alkylene-0O substituted al kyl
wher ei n, al kyl %‘%EEF%%%‘%‘%?‘E%’%&%@W aé’r?eevghﬁoréfﬁfﬁ@f"ibg& @065 ISR ene are
as defined her eiastomsamgfhevingdt ladsk ¥ laad prefeyablyr RoRI-GdiRs ofbikyl @RALSah Kyl and
i ncl ude, by vpyg%stexanpl e MI enenet hoxy 5 CH2OCH3), ™ et hyl enenet hoxy
(- CHRCH2OCHB)”  n- BT 6P IS U iy Esoies syoh 2 eienyenqd &iicCHD) thp,

net hyl ene- t - but @xopetiyleiiséh & (@8) B, endchbend idken =BEF— i

"al kyl t hi oal koxy" refers tao tﬁ;@) roﬁp - al kyl ergg- Sf')al y?m like.

al kyl ene- S- subst i t ut 48° Ry subsiiyfedialkenylene” s¢fy fearalemldoglgramas subst i t ut ed

al kyl ene- S- SUbSH.bjEﬁgd%o@émg\ém%é?ws ﬂjbﬁﬁﬁeﬁﬂgﬁ%ﬁe“tbﬁgggﬁk%ﬁ al kyl ene and

10 substituted al kyl ene are I ned herern. hi oal koxy

groups are al kywestitnegts, sgleeted franuthe poup densistiygaf/alksxye sbdBintd a]kog,ls
), n

met hyl enet hi gy (z t hyl enet hi t hoxy, (- CH2CH2S

propy! ene-i s@m{cﬂﬁﬁé%]r% %M?@P@@ﬂ fphowelaalkenylopnyl oxy

(- CH2SC( CH3) 3) aeydarhive, doyloRy, ahfind, habstifiten éiﬂh&%ﬂﬁﬁdﬁcﬁ?&ﬁﬁﬁaéy@mgf monor adi cal
pr

.of a branched or_unhranc unsat urated hydrocar bon” gr oup erably

d
" having from 2 t 8*¥BAH g”ﬁ?=&¥§}°’h%mk&@9m%0mﬂb&r bon at oms and
f / ' 1.
even nore pref edibirylody,tBioRetsBaRRy, t&hﬁéf&o@%ﬁ’ooﬁl?,"tbj&ﬂ @Baﬂ;@gf %ﬂ(s%ﬁlge% or oups

preferably from1-6 sites of vinyl ‘unsaturat]on: rererr
i ncl ude et heny| tpodtkesy pryl, ayylowy, yk bet@p@glaxyHjeteroayoligr openy|

L0893 sl Sy oS b ST Mo e
preferably 1 toalkybobarlusitisteroayl] SO, alkyl,-S0)-substigfd akys 090] ot g Of
al koxy, substit yé@zghe%rlé%ﬁ/ ’Aﬁt?cln(a)ﬁjlr, léX(!,h substituted alkenylene groups include those
‘ ‘where 2 substituents on the alkenylené .grotq) are fused to form o;ie or more
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
20 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 Like.
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, oxyaminoacyl,
azido, cyano, halogen, hydroxyl, carboxy, carboxyalkyl, thioaryloxy, o
thicheteroaryloxy, thicheterocyclooxy, thiol, thioalkoxy, substituted thioalkoxy,
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25 substituted cycloal kyl, cycloal kenyl, substituted cycl oal kéhpecembend004
acyl am no, wbWi0Egs am no, substituted am no, am noacyl, am noacyl oxy
oxyami noacyl , azido, cyano, hal ogen, hydroxyl, keto, thi ok%?](‘fvs"ééi’%'ﬁxy,
car boxyal kyl, tbioaryl oxy, thioheteroaryloxy, thioheterocyclooxy, thiol,

t hi oal koxy, sub&@ll,tabsteﬁy hétho@%lﬁﬁigoérn%g het@foﬁi/&%y% té}SE

yl,
het er oar yl oxy, Bet erocyclic cI 00XV, I oX ?;8 aI koxyam no,
nitro, -SO al kyfydroxaming, alkoxyaneigo, nifrg y$O allssd}-sﬂydubsntﬂeila&tyer-sra:am -S02

al kyl, -S02 subg U_ﬁeggrgg,j; S %gél At SQR. he er 22 20
Decenber 2004 WO 011%&?;{ élgyélgf%sﬁi Yy ih f Séi! %%ﬂr‘i"’&'}ers to a
diradi cal of a branc eon dmmem&mmmsﬁmmmmwm BroBiR4P
preferably havi nh% .t o 40 rﬁon atgns, nore preferablmg ] to 10
carbon at ons an eve %?18 P 41, F3rben §tmp, more prsferably Zie IQrfr‘éﬂJhaw ng at

| east | and pr ehiemakhy efoh@nord pRfaible3 06 c&béﬂhoﬂ@%hﬁvﬁ%&%ast Pagfl S term
Is exenplifi ed b r u%ﬂpsuch, as et henyl ene (-CH= e propenyl ene

i soners (e.g., %ﬁgﬂ?& L sttes ﬁe(mpeebn;limanmn. Préferader m
"substituted al &2 d’gﬁ&[‘ﬂ e (lf@r@_ I8 above
havi ng from | to ubg? uents, and prefe 81'51%?&%@?@ ﬁa@*eé éﬁﬁ% i tuents,
sel ected fromtHe Poup consi sting of al koxy, substituted al koxy, 10

cycl oal kyl , jgubstit | oal uted cycloalkenyl
acyl, acyl argri no, ‘acyl oxy, Aélir}nﬁr%aglﬁgéﬁ?ﬂteu{ ?fsg‘?ﬁ“r?ggyné'i‘i“ﬁ
ani noacyl oxy, cbewnbmdayhngﬁﬂmdup mbmm&@hﬂgﬁﬂfad&l‘ﬁl Wykubsﬁﬁéﬂ%Qxy,

car boxyal kyl , tI;u i ohet’er ocycl ooxy, 'thiol,

| o t hi ohet ero | oxy,
't hi oal koxy, sub¥tTe é‘%ﬂ%‘gl% %9’?2 FYpsiiuged allsares exnlaalkyl,

cam

-het er oai yl oxy, mgtﬁmayg 1odlkyl; cﬁ@ﬁ@ﬁ cﬁ%ﬂg I koxyam no,
nitro, -SO alkyl, -SO sgdbsagﬁ t]ﬁ@ed al)g’yl - SO ar gb@ﬁl&”& ?’iﬂ ,
-S-al kyl , - scf’ygws%me&t rd/amino Gmrineacy], aamacsd@@gonmnmyyl

Addi ti onal | 1S Sabdd, Sy q: u e where 2
substituents on_thé al kenyl eneyg}r ﬂ?atrge ué@ﬂ&?%l’&b‘lfaﬁ nor e

cycl oal kyl , sub@!qﬂf}miefdtt@qht}tmlrﬁm, ﬂuglmtmmdykbbﬁaihlﬁlmﬁba]kdﬁy?dlbﬁmﬁieeal kenyl ,
aryl, 20 heter h ed.to the_ al kenyl ene group.
The term "al kyn ers %51% %‘8%8’?%&1% oggyloxy, hglvBe¥thicat ed ~ hydr ocar bon

preferably havi hagermmmoiy,ttgdeﬁﬁymﬁb Qilkod Ao, TR 2 SOLALA! - YibitiRd
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, eryl, 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 carbon atonms and even nore preferably 2 to 6 carbon atonms 2nDedvabir@foat

| east 1 and REafiRsakl Y from 1-6 sites of acetylene (triple P(?Ql?%;bws%

unsaturation. 25 Preferred al kynyl groups include ethynyl X
propargyl (-CH2C=CA) and the like. The term' 'substituted al kynyl " refers

to an al kynyl gmwhspeiasigehitstitedalley erhctdichrili@dhdtetRySicHD 5 ddiught s, and

preferably 1 to 3 substituents, selected fromthe group consisting of
al koxy, substi t BEEL™ al koxy, cycl oal kyl, 30 substituted cycl oal kyl,

cycl oal kenyl, substi tryt gemG¥mifaLASHY Oro%&yoa;%acﬁfﬁggy&gﬁ%@ am no,

substituted am no, am noacyl, am™noac azi cyan,
hal ogen, - hydr oxy C&@J%wermha%waﬂmdenﬂhhwpgdmzﬂcﬂ smﬂsumlmﬂtﬂfyb,aryl oxy,

Lo ohece” S50k CAhrhEbgl o BB Yo TR Gl bt

het'er oaryl oxy, led betaoygllicare ssekefingihesdinoxy, hydr oxyani no, al koxyam' no,
nitro, -SO alkyl, bst, teq a - SO het er oar - SO2
al kyl, -S02- subst i tu?gﬁ%ﬁkﬁ? owségegﬁﬁe%psg&lg@)gr&p@ t“"h‘é)f]re

"al kynyl ene" r ef(}(o?o{ ey@oeﬂhqﬂ@(()?@i sﬂfsﬁﬁfbdléﬁ)&ééﬂdﬁlaé@ MI9S@HB9
preferably having from2 to carbon atons, nore ef’erab to 10 car bon
atoms and even HEEEagH ﬂ@)@b@d@e@re%heﬂ%v&mmmmwa&yu east 1

Prefertad o ky iyl ooy MOEER oo B, dERTmbatd PrfrdS gat 5"
(-CH2C-C) and defieedlietedn. 10 . The term 'substituted al kynyl ene" refers to
-an al kynyl ene group defln ve havin to 5 substituents, and
“preferably 1 to 3 sugﬁ't3 FheArL refaegsotf’ W%P@%WYE%P@?%Q of |
al koxy, substi tﬁoadﬁwmn@ybﬁmmla,mgﬁmfgt(btgu Behytysihatigly| -

cycl oal kenyl , subs ycl oal kenyl , acyl,- amno, acyl ox am no,
substituted ami 8 &eﬁ?ﬁﬁr{g’é?fﬁlmgﬁﬁ’{ |%§§Pﬂema$#pwea@§ﬂg mwBhthyl, do, cyan,
hal ogen, _hydr:pX ihyalophéhantolo ehibren 2GRy CRERAYY BV yl oxy,

t hi ohet er oaryl oxy, i ohet er oiéycl 00XY, tﬁ%? ’ll oa xy?lud%%gse?'ﬁ ut ed

t hi oal koxy; aryFlaPl’lih)SllaB&‘}helﬂFé-t eroaryl ., heteroaryl oxy, heterocyclic,

"ELETOETE 20, P AT D0 oo 1S s,
- 802- subst i t ut educhl dcyl groupSean eptionallniss substituted 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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20 -502 heteroaryl. The term"acyl" refers to the groups HC( OO0 Deceiog] 2004
C(0) -, substwiuieskzs al kyl - C(O) -, cycloal kyl-C(O -, substit W&%Hso1/1399

cycl oal kyl -C(O) , cycloal kenyl -C(O) - substituted cycl oal kenyl - C(O}
aryl-C(O -, heteroaryl-C(O- and heterocyclic C(O - where al kyl,
substituted al kyl, cYhéwahKylylenstilesirs tothedirayedl aadve rom2avEgadhamgeny! ,

substituted cycl gal.kenyl, aryl, heteroaryl and_heterocyclic are as defined
herein. The ter ﬁ&%@ft‘?‘éﬁ’l)\ﬁs‘ Xecﬁned abRvi dad i ppliticddyds 2 phenyians. lg3-oup

-C(O NRR  wher e pRafytenR 1,8 phédeRe0eRb nthyMAAd @ 1a@l Kyl . substituted al kyl,
aryl, heteroaryl, heterocyclic or where both R groups are joined to forma
het erocyclic 30 groupb¢ termy “amine?’ pefersitoBe ewhwpr-il. al kyl , substituted al kyl ,

aryl, heteroafyl andqshet ek ' e, figned herein. .The term
ydrogen, al Kyl in . egroiip,co QgeDl Al C
Decenber 2004 V\gk& /9%3%%# /Lg|§0 /1 gﬁigy%fretn ah}gﬁ/l , SUbit Ituted al kyl,
aryl, heteroary®InGFHE o%c‘?[EtI‘ €0 GG Jubsfioredigtkenyhe ¢ erm

"am noacyl oxy"  @ycloddkdagk w@rtiee/dyelvalkenyl! skt argiINRC( O) OR

where each R is_ iIndependently hydrogen, alKyl, substitute alkyl, -5 aryl,
heteroaryl, or Heewand ged heterppuetie provided fhat bath s premotdydzogen arvyl |

het er oaryl d hetes j£qn ' ' - : | oxy"

ot ore to thegr oups. i) iofl BfEsts atlfor MPRASNF b uriilaniiit ik

ﬁy;:l oal ky: - g(( 8 @ﬁl?,ﬁgab&mh' Aap,ecdrsclﬁm, Gin, Gl FG6, B L_IymﬂlkaL@(, D)r@tl)v,[et,_ It'heE ;
“heteroaryl - an erQCy.Cliig - rein , .Substitute
“alkyl, 10 cycl oaglr‘?{ff:r’%?&’l%%&%@%?&%ﬁﬁﬁﬂﬁﬁ‘?@ﬁé’r"’m& and

het er ocycl :j C ar @atm ]]yd;embrﬁ@giaﬂla'_mbebias afEha?clltElbeh'iﬂgWai't alegiﬂﬁg; for an v
unsat ur at ed ar omat i ar.bocyclic group, of _from6 to carhon_atons havin
a single ring (§?‘ﬁl?pﬁe’a’r¥g¥9§1""¥&cﬁ'=%3?£ﬂ'&n€): a’c‘%ﬂé&wé@@”@%d}’hﬁ leyene.nher ei ng
at |east onersi rignéusina,rﬁme'?,%uﬁﬁtﬁed alRPIRBEN ¥ in threofthd) eiMD BRARGY eny! , -

fluorenyl, or anthryl). Preferred aryls include phenyl, _r’lapht hyl "and t he
like. Unless ot ¥fieiRe aspagirsaci prramreing, elvtamiceadidglutaring.crginins, andy |
substi tuent, lysine), alkaryl (e.g., as in phenylalanine and tryptophan), substituted arylalkyl

(e.g.,'as in tyrosine), and heteroaxyla]kyl (e.g., as in histidine).

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
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such aryl groups can optionally be substituted with from 1 to2&December 2004

substi tuent sywo gifoghgrably Ito 3 substituents, selected fro
consi sting of acyloxy, 20 hydroxy, thiol, acyl, alkyl, al k?fif%%&ﬁ{égﬁ’& ,

al kynyl, cycloal kyl, cycloal kenyl, substituted alkyl, substiiuted al koxy,
substituted al kepytns inlHas Byt wiyest eRddiMB)single ﬂmbﬂ&%&@&g&@wﬂ _
cyl, Tacyl am no,

substituted cycl oal kenyl, am no, substituted am no, am no

al karyl, aryl, SySiewsyt cyslapgeyl, exalonsiy, and shedike,ormmylfiple ring atvpctires sachni t r o,
het er oaryl , het%?mh ,a&ﬁﬁ -ocyclic, heterocycl ooxy, 25 am noacyl oxy,
oxyacyl am no, sul onamgéyé]? t |§g%:<'oxy, substituted thioal koxy,

t hi oaryl oxy, thi ohet #hoterm["gsbgtituieSCyclbaliyl} ref@Oosyblbikylgrodpstatdyp, - SO aryl ,
-SO heteroaryl . - | kyl.. -S02:substitute | kyl , - SO | .. -S02

het er oaryl anéld quﬂls_%)l %WE’%‘W}?H.“’ ﬁ?%?rgfer%)ﬂy gi“&/fs"gﬁtﬁé?qti’ﬁéﬁ%@?ﬁﬁ%l%e al kyl ,

al koxy, hal o, cyedup comdidting of blkbhg kiti¥atiied alkoap Lyt lohRe, kibslimted0 The term
"aryl oxy" refers toql%Hey% 0 aryl-0- wherein the aryl group is as defined
above i ncl udi ng ¥PeeioAeE &ﬂ@g%ww@adaw%ﬂ@ﬂﬂuwhagﬂm, ayioksied above.
25 20 Decenber 2064h sifQiRa(B34S aRinbaid?Ubhitdas armaarylene” refers
to the diradical derived fromaryl (ia%#c@’l udi ng%g{il]);???tu.éead%‘r&lé{)’) as defined
above and is exémoihﬂrlwdeQWLéhbn*}u@n@, caripxyptachoxyalig, thicadvighyeny | ene,

| , 2- napht hyl gne | i . "ad ng. refers.to fhe.qgroup NH2. 5
The torm ~ Subiot LRebiyoich hiolldtobySidth ol ool Sl SudfiRes, o

i ndependent ly selycrddxy, heleroatyd, hgtepaapyloon detsiotyulic Hetdiydcloory, al kyl ,
~substituted al cycl oal.kyl , substityte ycl oal kyl , —al kenyl ,
~Substituted al kﬁé"f”f?‘%@g}% ?=,m‘§%5S{)Taﬁ‘E¥ e'gé)'@ %@W»:S\{%Wynw ,
substituted al kgOyheterddryl, -SOREkyR!-80), Whbstifted Wity -S0Y.Gh nd 50} heefbatyiat both

R's are not hydrogen, 10 "Am no_aci §i refers_to any of the _r’iatural Iy
occurring anmino aci d¥b¢ g "cyclqalkenyly geferatqcycliggikenyd groups of fram Ao 29y, Hi s,
Hyl, Hyp, 1165 k¥on hide hMihg 2 BSte cydflcdin | nd Val) in D,
L, or DL form Theosi de chai%g oge_c?;atcur ﬁg“&%‘ﬁ‘%ﬁ%‘“&%ﬁ%“‘%m ds are well
known in the artngiuatione Bydawplet of suitalde ppdlenikenykgroupsinaladegfor imtnesy) gl yci ne).,,

SUbot i tut 6d a kTR 2 cepi el ddGes R and B G T ne, ™ Cystel ne.
aspartic acid, aspar@betean "gibstitari cydeilkenyllrefern eloatiictiy iros havitlg
~ from 1 to 5 substituents, and preferably 1 to 3 substituents, selected from the
20  group consisting of alkoxy, substituted alkoxy, cycloalkyl, substituted
b 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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lysine), alkaryl (e.g., as in phenylalanine and tryptophan), sUDsdenbet2004,
aryl al kyl e-g., as in tyrosine), and heteroarylal kyl (e.g., as in

hi sti di ne). /BEEm "carboxy" refers to -COOH 20 The term'l’/@s‘llé!???ﬁnus as
it relates to a glycopeptide is well understood in the art. For exanple,

for a glycopeptide of formula I C-termnus is the position
substituted by the GFJGGWG*FH@"XIE @l@ﬁ%ﬁ%ﬂ@ﬁﬁﬁ%é&oiﬁ@b@nrefers

~to an al kyl gr SR hncludes,
by way of exarrpo#ﬂge}ns 25{0044%%%%%%0%%&‘%% %H) CI—IZCI—IZCOO—Iﬂ]Eﬂ i‘tThe term

“car boxyal kyl " hﬁstbmm@ﬁhmbmbmth@f@pmgb the groups "-C(QO-alkyl”
.._C(O)Osubstltutedaf Fﬁ\é %{%ﬁ%ﬁﬁﬁé{ﬁéﬁm on o%l%)h% stltuted
cycloal kyl ", "-C(0) é’nyersz ? df eyt
C|( E) |O al kylnyB'I' I;ﬁlbﬁhtueng(s@ﬂétetb&tyl grltmlﬁlctl?ﬂllaé(ypt;dl?éﬂy\flmstﬁu?dlvgﬂhl mbslt i tut Ied 30
a , cycl oa substi t ut C al. : e , Substituted. al kenyl, .
2yt and. sUBLHSIN are Ry Y SR BeE e fom (e aenn brRtngnt T or

“cycloal kyl " red®lokyt M@I ﬁhgol’adcy Elkﬂlliﬂl!é o8y, AlkcehylOdlkyhyl, @yel8 rbon atons

having a single cyclic¢ ring or e condensed rings. _ Suc cycloalkyl 26

20 Decenber 200¢ MWM@@%@@@W@W%@H@F@Y& way of

exanpl e, single

cycl opentyl, s#%ﬁ%ﬂﬁ%%é@%ﬁﬁ%ﬁ%&é&&%%Pﬁ 3%J;rcllong s#fr') uc ut’es such as

adamant anyl ,IOanshbslitntel_inammo ﬁhmoh@&@?hmhmt alkwhdryl:,wcylow, lexildt, cadfoEy.s t o

Subst tuant . s ERUBTRINE PP 2, B aNE Pt oy ARSI, Chot i ut ed

substituents ubstitute

~al k?)xyl, kcyc: oal wfmﬁlmsﬁ |Mﬁ@éymw,lmdymmnd;mbﬂn{;&ygmbbmmgddbst ituted

cycl oal keny acy acy am no, acyl oxy, . am no,.substituted am no,

ami noacyl ani nbiralkogy,fhi ﬁﬁé‘étﬂ'“afyéf?‘iydﬁo"awlah% Bﬁ@rﬁ%ﬂwroxyl

ket o, thi oketo g_aa;.ﬁ? ?9 g@gﬁgs\ﬁhgwa]kjgowuﬂejsgparyl oxy,
Xy, h|o I oa oxy,

t hi ohet er ocycl oo ubsti t ut ed thloalkoxy, aryI

aryl oxy, hetldr ohﬂ?balyhmdénbdm;w%ﬂy Hm@ﬂyﬂ@bmumﬁ@dﬁ

L Sy 0 W YA, B, Bl PR o S i é‘gwﬂ &, y

and - S02 het er oh#vwela sinpheringpfer., pyyxdjrl@mlﬁkglﬂuytﬂault@lm&ddmed:gmgs(e gal kenyl

groups of f r om f'nd%l?zmgﬁ or benzothienyl).” Preferred heteroaryls include pyridyl, pyrrolyl and
. furyL .

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

like.

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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15 carbon atonms having a single cyclic ring and at |east one2(écetmbaf2004

I nternal unsaturation. Exanples of suitable cycl oal kenyl | ude,
for instance, ’g%? obut - 2-enyl, cycl opent -3-enyl, cycl oocti;{':l’wgg'ﬁ 11,'Jag'gld t he

| i ke. The term "substituted cycl oal kenyl" refers to cycl oal kenyl groups

having froml to 5 GHbslidisiab §ons§‘£]ﬂe@!§55ﬁ1€fié’ﬁﬂlﬂorﬂ-fo} fhede Jig uent s,

sel ected fromthe 20 group consisting o Xy, substituted al koxy,
cycl oal kyl, s ubmbﬁttuttlﬂ,cbuclmlyﬁbroe}rc{’ay groupwmdv&mmmaiﬂy suhsbigited witkd 1o 5,

cycl oal kenyl & t
am noacyl , aéx\éé”r? xy,yalgqu%amb%%%écg%yemﬁ the ?E éﬁ%gé%h rEL%‘Ja(pﬁoxyl
ket.o, thi oket o, s@ﬁithmyﬂkomrdya)@kjrlkmbsnmt&d o;ecﬂqd]kylyqyclohlhenﬂe%smteﬁl oXy,

t hi ohet er ocycl oox t hi ol thloalkox substitu i oal koxy, 25 aryl,
aryl oxy, heter o"s?icij/’fa]keﬁlélt #pbaF aqylopcy FUHR| S %%IEWE‘{] E‘F‘%‘B E
hydr oxyam no, n@xyaﬂ:hﬁda@yl az3ild; Syakiy, halogSL) LRSI, kbﬁo?ﬁm&bﬂéyl

-SCGaryl, -SO heteroa 2- al 1<y -S02-substituted al k i aryl
and - SO2- het ereaipogly, argmﬂ&mfhiw@w étﬂoheﬁpavwem thlelﬂ"é?rgw Wa!gw

chloro, brono a@g hetddadffyned herein
substituted by fjk%g[? mb%?%ﬁ%@ﬁ%ﬁ’far% e| n |yceh may bé the same or

different. Reprhatmtyﬂmvlmterb:arbbaksk%d@mo |aﬂ®m@em0,UyMyS@Fa]biLa-rrpl e,

3 br ono- o- cibr SAFERSHEERRYE O ppkeSo b LB 00 Mapb om0

PCT/ Q501113998 ik, 130 narylbexceaa@,ranﬂ-soﬁmwb samhaemym gmqaspamf from |
to 15 carbon atons and 1 to 4 het er oat Lrom o?yﬁ/g nitrogen
and sul fur wi t hhavessinglerag 01'@%1 Plieﬁ@n%P‘F T beferogyetios felade ) |

Unl ess ot herwi Sﬁh&ﬁ‘g gﬁ SRy, ahd e dRE] n|t|on for the heteroaryl 5
substi tuent, C ter’daryl groups can be optionally substltut ed with 1 to

5 substituents preﬂmmﬂmmmhgmyqlw@ﬂbgwwl%@ fbt“b‘#ﬂlﬁe gr oup

consi sting ﬁékm Yine al kenyl,
al kynyl , cyc oa t%&f&'g#?%( a@éeny&&@ﬁsﬁ%t edba y? su stltut ed aI koxy,

substituted al kpmdamnesmbdimnwisemddbjdydglb,,in@misipmb,@hml}@inﬁal kyI
substituted cycl oal.ke no subst ut ed. am

acyl am no, al ka?sg‘?ﬂ“ma% qmg{%q 0%’&39 HIBeP h‘é’ car}%m]é;gﬁéx‘ﬂhnc’yan
hal o, nitro, hetrRfslnd, teﬁaiherdaﬁfamllewrbohﬁ,phmumhdm actidiney ocycl ooxy,

aim noacyl oxy, oxyacyl am no, tbioal koxy, substituted
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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t hi oal koxy, thioaryloxy, thioheteroaryloxy, -SO alkyl, -SO subtbédeube®004

al kyl, - SO 50 heteroaryl, -S0z al kyl, -S02-substit gt-@rhsadisus
- S02-aryl, @Lﬁ? eteroaryl and trihalonethyL Preferred aryl su stsituent‘s

i nclude al kyl, ‘al koxy, halo, cyano, nitro, trihalomethyl, and thioal koxy.
Such heteroaryl gr oupg AN AGHENR" 54 P Resth BRlYcBpdptide R deRlookiUr Y1 ) Or
mul tiple condensed rings (e.g., indolizinyl or benzothienyl).' Preferred.
het er oaryl s i ncintbeagpyFergyamployfor glycopgntide gffeymulpl, thepl-srmgiug isdhky|

refers to (heteroaryl)alkyl r irs) | and al kyl are as defined
herein. Repr eseﬂ?sg‘%‘?é\féﬁﬁ%?m@gig%é‘?ﬁ%e@%yri dyl methyl and the like. The
term "het eroaryl oxy" Thefsi Sodyaciliaing? alfamivekaibomyiysty” Gefers To ¢het groun
"hetemaryl ene" refers to the djradical gr erived from.. 25 heteroaryl

(i ncl uding s Shs 1O EDNRR whess 6351‘“;[% B P%E“@E‘ﬁﬁﬂ@%‘%ﬁi‘fyl’aﬂg;"r@ed gﬁ%ﬁpl i fied
by the groups 201 Mételddwl &R Betetoc Mﬂe@éiﬂh]ﬁgl‘?suﬂsﬁtﬁtﬁlﬂm | Ay h@@@aryl

1, 8- qui nol i nyl eﬁg,l’ 1,e4cfgwé’enzof urg%yl ene, 2,5-pyridnylene, 2,5-indolenyl and
the i ke. The t andheidreqysliowpas defingd hesgx or ocyclic" refers to a nonoradi cal

.30 saturated or unsa riﬂm R Bnsighgle ring or nultiple
condensed rings,. froré%&?gp}% ca?bge\rf;érgg)or?}soﬁg%d from1l to 10 hetero atons,
preferably 1 to 4 hFhetematphvsphapeinethylaohitdo” gefersite 8« -2 (P OH),. phosphor us,
and/ or oxygen within_ the i,ng., 28 2 cenmber ..2004 WO 01/ ]

PCTI USar 113996 "Unt 0 The o oo R ety By T R B CH 4 A S ¢ he

-het erocyclic sg(@j((')n%gnt, such heterocyclic groups can be optionally
substituted with 1 to 5, and _preferably 1 tqQ.3 substituents, selegted from
. the group consisti ngm?t%Rwﬁ’Wﬂdﬁmgﬁ%Wm@Wf R‘Wp"“ngs
substituted cyclyppbliohnyeridt lticaly Bstive clinBshnds 6¥ bk AeifAina acyl ,

acyl am no, acyl oxy, amno, substituted am no, am noacyl, am noacyl oxy,
oxyani noacyl , arniagenatiag aystenmaFergaampleysse Bemingtonis Rharmpsegliealdcieneasy boxy,

arb | kKylye t R ' 3 : | thiol .
Chi oal koxy, EndoPE bt ek R Cabyand; Hardi b AUIPLIL T i, 11 ©
het er oaryl oxy, het emaewpahi"R teimtitnes” as jitotlatesip,a dgiycdpeptidans well undeksiogdani no,

E“Storz? al [Q? |O al_ k%l)léﬁ E{?é'%t : %:,Esxéﬂzpu bs el, %ol%tae yo%{:gp?ﬁldé of t%%&l@f,l the §Oerm1nheitlseirs @yl
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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alkyl, -SQ2-aryl, oxo (=0, and -SQ2 heteroaryl. Such het er oc3kDéember@0ps

can have a \310%2 %&él ng or nultiple condensed rings. Preferred

het er ocycl i c nor phol i no, piperidinyl, and the |i &ETEP%s of

nitrogen heterocycles and heteroaryls include, but are not 15 limted to,
rrol e, inm'da Z0ol ri pyri dazi ne,

P%dol I zi ne, 1sol %%fﬁ OIE&egd%fxghmﬁ aé;%?&m%n Q&gﬁcﬂgl’n%qa[@?equuer P

i soqui nol i ne, qunomeddlindre aphibeabhhirives caryidithyd ipyhdidepea or giefershigin ne,

qui nazol i ne, cinnol ine, pteridine, carbazol e, carboline, phenanthridine,

acridi ne, pheng’rﬂrﬂ’ryﬁq“f’f'?eé)@'sot hi azol e, phenazine, isoxazole, phenoxazine,

phenot hi azi ne, 20 i nﬁ'ﬂ@%ﬁh"ﬂhﬁ&coh ZQbdhBEde HbBRTefd B 2 BAELRZI NE,

i ndol i ne, r:_’iphollno pi peri di nyl tetrah drofuranyl, and the |like as well

as N-al koxy- i t BEgeAavig s anivosabsife Mtepeqsggahmmpomm of

heterocyclics i a specific

cl ass of hetero%@clé I C c%%gg%%ﬁ%%ggﬁ@gﬁ%ng?%méﬁﬁépe |ng units of

the fornul a [ - ( @dicojanide, H—aphameamme,aepﬁmneoao@no@mm deutdsaming, 3-epgnd A at

each separate o curren.ce can P. of crown conpounds
i ncl ude, by way%% & 'H""equ(ea}@)@ tk‘f@% Oa- ((CH2)?2

NEI') 2] and the Ilke Tﬁaﬁma&ﬂm—mamwawkﬂwmebmmacmuﬁkﬂw to 10
heteroatom; 40 carbgn atonms. 30 The term " neterocycl ooxy” refers
to the grou %e‘}tﬂaneﬂle;mg%enet@wﬂnqtqﬂlm%ﬂep&mﬁhwﬁ? refers to the

group heterocycl | C- SThe 2 Aeld5BGAR®bs £ A4 MO A3 2B olid ik 01113998 The

term"N termnus" as It relates to a glycopeptide is well understood in

“the art. For exanfreiood ipitheartapd refapanother compaymdpwing the sams nielecalani nus i s

*t‘he position sy Pi; H %[BHE yI am no"
or "am nocar bonyl oXy rglgers %Ja&'f "%jtﬁ%&ﬂ%%a)p% efiéng%% Ris

| ndependent |y hyhtry@@menmldkybpacs,lbhmhemmehb atbiy in the athgt conjetiad aeilike, or

heterocycllc

. bstit | k het | d
het erocycl i ol ar a%oﬂ% K'%’é@ E@?‘%’H&? U‘SfWﬂh??P%w’pr’ébﬁg’me? e‘%g’%ﬁ?tgnPOBHZ
The term  phos &SR AR dﬁwﬁatmw&&m&&Q@MmM) The term

phosphonorret hyl am nonet hyl T ef ers.to --CH 2- NH CH
See for example, Morrison and Boyde Orgamc Chemistry, 1983 4th ed., Allyn
and Bacon, Inc., Boston, Mass., page 123
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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P(O(OH) 2. The term  prodrug"” is well understood in the art amDedembbrnios-

conmpounds Rgﬁtoll%monverted to pharmaceutically active cmﬂfsg&f t he

i nvention in | ian system For exanple, see Rem ngton's
Phar maceuti cal Sciences, 15 1980, vol. 16, Mack Publi shing Conpany, Easton,

Pennsyl vani a, 61 andiﬁ%%‘é?;ﬁ& e?flér’]ﬂg[ "‘@SL%EEE%E?%O ?e?exjtpgﬂeeélgép‘ﬁgpﬁ& a

gl ycopeptide is well 0 e art. exanp

gl ycopepti de of chmpenkdsof thistineenfon chilesibiobthets{eS-), suléortidas(-SQrpand t ut ed by

t he group R5. Thglgt erm "sacchari de group"” refers to an oxidi zed, reduced or
substituted 205%a®hari de nonoradical covalently attached to the

gl ycopeptide or (g§gjgr conpound via any atom of the saccharide noiety,
preferably via‘the aglycone carbon atom_ The term i ncl udes

ani no- cont ai i ng_sacéfiat Feeghohors sronpy sk R gBe e fperesupgiteenisyit) yde, by
way of illustrati Qe fRd0GEs bl‘iﬁbi@ﬁch%cgﬂ:{s/‘d@%@eonﬁiﬁ@%@ﬁmﬁbﬁ% ose,

D-gal actose, vancosam ne, 3-desnethyl ~ /ancosam ri e,” 3-epi-vancosan ne,
4- epi - vancosani rsebstifitios pafteres which aresteeindllydmpragtiosl gad(pt simthetically non-

3- epi - daunosam . Fisto 1N D-qal ' . ' h0e:
‘D-glucuronic ac?@%'%@@%ﬁ%ﬁ(ﬁ?gg’gﬁ’?&{gﬁg,ﬁsﬁ%ce%‘%@#%‘%ﬁ{c oglgnrﬁalne,
sialyic.acid, i dsyne &isagyfiom thefsubstitmion afithetdmmipiokrds. pent oses such as
D-ribose or D-arabingse; ketoses such D.r bul ose. or D-fructose;, 30

i sacchar | del such AcCslodsin Selies Sul mpdeulss bR Gnfe PEABEE Db o. (3.
desnet hyl - a- L- v iR a@shdii hmitd Bided & 416 PR Yo Dy & lifkapeLas inagiylze. §or
mal t ose; derivatives such as acetals, amines, acylated, sulfated and

- phosphoryl at ed dexstadextriner rypdohgptarmylpspsontginsisppnid-BralpcapyranosediilsnAs i de
units. For the e 283385 Blch

| US01113998 def ﬁﬁ%ﬁ%ﬁl&@%tgg@ 52%?%%?52%§§§gﬁ{%%f°gnce { using conventional
three letter nosthydloaymopylandsiifobulybddrayélddexivingn Sueh dérivativesiare t hei r open

Shcenar i de. gfSuptesiiel e RHREROR LR T RentNGs oot RO SATBRIS QAL D
substituent. Repsrefered &clodexteifliyiydesybmpyl foycicdegtindiiiigs degrt ofle
AN RS X S U e M
daunosam ne, Ii ;AT H6m il (RAmbost, BeAHaNES AfehdeP thelriatfR Cavitron™
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-
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" The term "spiro-attached cycloal kyl group" refers to a cycl oat&kPécemben 90040

attached to_another -ring via one carbon atom common to botg ' .. The term
"st er eoi somdYO VBB [ elates to a gi ven conpound is wel | ﬁﬁ@?@‘?lﬁ%?& in the
art, and refers another corrpound havi ng t he sane nol ecular fornula,

o ent od 1 apas Aphian AR EprhEn RTANRE Aai b PRt TP 71

the atons in thehmtoo&enmmwi@okysphnmé}qaqﬂmmmmmym;&he joined to

Y@Lﬁgr?t“eéeit?%”?émée%ﬁégl P IR ARG HeWalE, 1083 at

ed.., Allyn dlvﬁﬁﬁgk{a w451%@smm477&’am47peum37ﬁ'hmvms sul f onani de”
refers to a rou hé formul a- SOZNRR, 20 where each Ris | ndependent |y
hydr ogen; JW%@GQWﬁZ'/&s W“ﬁ@i%@ﬁ O/rToRdIFHISR i ¢

wher ei n al kyI “ﬁﬁﬁ!cﬂdn , Q,gg 1@591;13@ c are as
defined herein.” The tﬁ]T Wrﬁ%g’yﬁg&tﬁcﬁ?ﬁ% L}ﬂ e he term

"t hi oal koxy" r 623, UK- 1210&1 @f@u@nyt@a,ahdjhe likes Thhéermé‘rgiﬁcbmﬂﬁlﬂ | assed]
tm?z‘;r;rzxyfef i b Rl B g B e b A e
defined above i gettithige @@um&ylwmmm thet apllycony serigs oﬂggcqiepuﬁestefl ned

above. The term "t hi oheteroaryl oxy” refers to the et.eroaryl
wherei n- 30 ¥0heFaraxamgle (emoy ﬁhchsaﬁﬁhaé‘g?ﬂ%edyém?g@#ﬁég é%pt i onal | y

substituted aryl,, groun%yasidlyie & aabRNin Aty DALRRiRn 8804 . VO
01/ 98328 PCT/ US %13 98 yThe tygfbm %I oet her der?%latlves when used to

refer to the gl mpeﬁﬂled@femgﬁﬁwwﬂdqsm hpygAasn fwther ppnendedwithi oet her s
s B RS e 0
course, that suedvacedapsnedo not contain any substitution or substi t ution
Feasi bl e. I risnddi t1 orOPTiaabrsRRAG" sroses et R cumAsALY et SPR
stereoc hem cal or circumstance may or may not occur, and that the description includes
| instances where said event or circumstance occurs and instances in which it does
not. For example, "optionally subsﬁtl;;ced" means that a group may or may not
be substituted with the described substituent. '
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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i soners arising fromthe substitution of these conmpounds. 10 200ywtwbez084 n"

I ncl udes Cy%éﬁu&}?ﬁ ecul es containing six or nore a-D gl uc%*@@ﬁ%ﬁ%i?”ﬁ

linked at th positions by a |linkages as in anylose. fi-
or cycl oheptaanyl ose contains seven a-D gl ucopyranose units. -used

herein, the ter n‘éé%ﬁ N [ ' {Ves such
as hydroxypropy{SB gg?%uta;l?ﬂgé‘%grabggiﬁg%}ﬁﬁﬁgﬂﬁ%hwgggl{b\g/%ttﬁ%/es are
15 descri bed fo'ffhetcanﬁkléfup}]imk "SneaRat gotp hombstdtug# is fi6dhatid the 376, 645. (One
preferred cycl odextr dro rop. - y-Iode tfin h Vi degree of
substitution of™ efl?'ag}d ’éﬁ% [%P ‘é@ ggx%%uﬁgl g Vﬁ?:]? ch;dg & odextrin
is avail abl e frgrm@efg&tgmu dﬂaﬁﬁmﬂﬂm | ndi ana, USA) under the nane
CavitronTM 82003. " ngaﬁt i de" refers to aqligopeptide (mntg
e HOAEti - ri ng

hept apepti def anti bi &fha’é@ ¥ Aesspiable s91t" maeans those palls aehighze

peptide core opgiomai YersoeiRsielsd aHaGhopeiMel Bfﬁl@ggﬁaf s QU wHIEe @S
vanconyci n. Exanpl €s ofajg ycopeptldes Included In tthis definition may be

found in "d ycopeidic¢ldgis @sﬁhmahﬂmﬁulas@@(ﬂ%&mm@mduﬁeovery , by
Ra d C Ra t |
Doy . o angeith Mgkl ke g PR

| nc.). Additi ongirtuexfithelpessende of glnirocnd parboigsgrangs xdmctﬁm}ed in U S. Patent
Nos. 4, 639, 3: 4,643, 987 4, 497 80 698, 327; 714; 840, 684; and
5 843, 889: i EP 0 sﬁ%@%e i%lfé] 0@69?1*%31 v\e;eg%f Famy>: o

97/38702; WD 98  andVarpadit 1%3&5%5&?%1‘1@&!1&1)1&1 iderg éﬂ?ﬁasegiﬁﬁ&ie fare 1996,
-118, 13107-13108; Aner. Chem Soc., 1997, 119, 12041 12047; and J. Aner.
" Chem Soc. , 1994natilgnitedgvsthg sertium, iRiassiamctithmm, samenjessalsitmasdi ncl ude t hose

iAgggZiesf ! 233320%@?@%&35@0&& Lo %ﬁ%ﬁ%ﬂ#ﬁ%‘%ﬂ%@% 13998

65, Act apl ani n todsalismfipdinrary, Madamand%ﬂlpar@mnﬁ,MEMMn% izlhdingn/ci n,
Chl or oori enty Qr.o denet ’y,Lvancorrydn
Er enonyci n, Etg‘%l T 'Xg@gﬁ{é‘%a%’% g%’ﬂi R M - AvB74,
N e WV o rinr
enti ar vodi ci n
Ristocetin, RisthRplpRmesy ﬁﬂwm%ﬂe %?gfrmlwwgwgmae
histidine, caffeine, procaine, hydrabamine, choline, betaine, ethylenediamine,

o
o

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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69542, UK-7205 1, Vancomycin, and the like. The term "gl ycopeptPeeinbe2004$ed
~herein is also intended to include the general class of pegtides di scl osed

above on WNYQHWHHE sugar noiety is absent, i.e. the agl ycbh&VSUPEE of

gl ycopeptides. 10 For exanple, renmpval of the disaccharide noiety appended
to the phenol op  vanconycin by mJd hydrolysis gives vanc i | ycone.
Al'so within thdlesEgympes q@&“%ﬁ@%%??uneQFE%8¢§b088§ﬁFﬂ%§ﬂ§%§@mE§@§ been
further appendegdoy dfithe Rd6litloh @9 adscivaciha cladfied anbillpgses a6 premiz! foynsa

m nogl ycosi des, in a manner sinmlar tg vancosani ne. "Optiqnal" or

15
"optional ly" et qommoundseas Jeles thedrdividug soantomers adiop- i r cumst ance
. may or may not acelr.gandethat the description includes instances where
said event or circunstance occurs and instances in which it does not. For
. exanpl e, "opfi onal | yTteubmt Tireatet" avuseicherdim inclpdgy Bvjrastipens of aegpdiion  be

substituted with the descri.bed s ' EPE' ]ﬁ ' t terns
"I nert organic %%L‘%?-ﬁ?tma%maﬁé’ﬁﬁ%‘?%ﬂl‘%n or%&éﬁg@mﬁﬁégﬁmﬁaggn a
sol vent or dil ugdlhdashi ch is essentially inert under the conditions of the

reaction in which it _is enployed as. a solvent. or, diluent. . Repr.esentative
exanpl es of naterial@ \/\hiHE‘FlVGH%%gtB aﬁ%”éﬁ%%" P@%WEW%P%?‘%%M s

i nclude, by wayypih a3 prdidpsdtd tdRid aRREe bubhdsQidPyct 366 difgrosd £, 25 .
tetrahydrofuran ("THF"), “di met hyl formam de ("DMF"), chloroform ("CHC13"),
met hyl ene cHPorhavingisr di chl or omet hane or "CH2C1), diethyl ether, ethyl

acetate, acetone, neghyl X%ipg%e%&asé@wﬁdlﬂ&ﬁ,i.@.tm%iitsgiee@a%%klﬁént;

i sopropanol, tert-butanadl, xane, pyridine, "and the . ess
~speci fied to thsliedng therdiseatelos cosipfiong n¢. cansingirepressidreofithaecnddion; @f t he
.present invention are.inert..solvents. .30..The rm.nitr Nl i.nked” or "N
| i nked" neans afeﬁ}PHBﬂ?rWBi%‘B%‘E%%?h?’Yi“g@% -fai'%e %%oﬁee%ﬁa%der of a .
conpound (e.g. a CONPRYiREn Odisdatd statk which ié dlicvisgpd byardatnsht twitha bnoddr ogen of
the group or: substituent. The term "oxygen-Linked" neans a,group or
Substit uent- s srechpnagtivasterigl %éb?&teﬁé%‘gse@fc & Eﬁﬁ‘ﬂ’s(lﬁt?%qegéo %0
Decenber 2004 Vi QL8328 BihldS0ddnb309 ScisewRAeLinhe &PlyBY ety t hr 0ugh a

bond ‘to an oxygen of the group or substituent. The term ”sul fur-Iinked"
means a group otegebwithabeod spectram angibecieriabin graeral andiibpsesfisegse eSonpound

gﬁbgt i ?uggtﬂ)ou N HaQL BinFodnkt tb BE %&Blyaﬁéa%‘i)yttﬁ’e Secifit! bhiifaclbialk BEm@r oup or
: ' invention. Such disease states include, but are not limited to, treatment of a
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 trcahhent. 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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5 "Pharmaceutically acceptable salt" neans those salts which 2EDaiembert2604 -
bi ol ogi cal effectiveness and properties of the parent conp whi ch
are not bi ()‘VBQF’EWy or otherw se harnful as the dosage a%#?ﬁlﬁg erg%sd. The
conpounds .of this invention are capable of form ng both acid and base salts

by virtue of the presence .of 1 : : i 10
P%ar maceuti cal | ?&%ﬁ%&g‘bﬁ tg ‘ﬁ@@ﬁ?ﬁ%ﬁ@%ﬁ%@%?ﬁ ggg‘?lg‘zﬁﬁbdm

Ln;)r gani c a’[]dl pm?méaﬁms?ﬁovasm ﬁlecldhggr?mlen_iplwmd:m?oﬁgﬁnbai abdpeferiedc| u?je_,

ut are not limte : odi um_ potassi u .t hi um_..anmoni cal ci um
and rmagnesi um Tesagvekie QP@%&@JW&#@F&%W%@P&L%@?W%%@%M are

not limted toaﬂﬁ%%@%eﬂﬂjcﬁﬁﬁ&am@ﬁ%ﬂ%ﬂ, sl lideis] plenyicyd 6-besl,

substituted am n_es’l luding 15 naturally-occurring substituted am nes, and
cyclic am ned, dipbemdsityhand anywihss groanithescancheipiEqdyged chsmically @plerdhy | ani ne,
triethylam ne, | A, ﬂﬁ?’ ] 8 btk BY LARieaey-hanol |

t romet ham ne, | %&‘lﬁrﬁ{gﬁ&g&rcgl ni an ta?;gtg? I gg??e(%%f ei lne, %'rocai ne, '

hydr abani ne, chehiynmtic ethaids i midé hyiditnad compatible wigh the oatuvanitle prrduct.

al kyl gl ucam nes,_  theobrom ne urines, piRerazi Lher i g nd
N-et hyl pi peri di BEOtGHRE SFEEP a‘e&%ﬂysgﬁw@g&?@%ﬁﬂia %%@qug%% ic acid
derivatives woukgrdagtiveefoups ilOidasic/Syadedie’ ™ dHd., (1893, Join/ Biley and Sémx,  exanpl e

carboxylic acid am des, including carboxam des, [ower al kyl carboxam des,
di (1 ower al ki) Ne¥rboxani des, and the |ike. Pharmaceutically acceptable

.acid addition salts @?é&&é@l_:%@%‘i%ih&lebhﬁéﬁ#oaﬁiiﬂalﬂh&menﬁneﬁni c acids.

~Salts derived frominorganic acids include drochloric acid, hydrobromc
cacid; sulfuric MMmtsmuﬂmsadiwoxmmm-ﬁ@cécb@Zﬂaﬁm@ﬁEﬂ@@s Salts .
derived from organic_acids i [ ' i eyt le3ie gl ycolic
acid, pyruvic actgron E’ﬁﬂll%y%aglﬁ%l%&aﬁ?@s’acylgﬁ%aqog%ﬂgtgg)&?&gﬁgﬁ%i ¢ acid,
mal efi ¢ aci d, f uidél andeirenotedibyanhventinaliconditions congtitile vhiénthe inatugadid,
cinnam c aci-d, 30 nmandelic acid, methanesul fonic acid, ethanesulfonic acid,
p tol uenesul fynitkemodget 5oy cylic acid and the like. The conpounds of this

invention typically GoataédcaltyPeotttiing gfoips tlude estiressh adamtiylliatiply, this
invention is intended to include racemc mxtures, 34 20 Decbg)lir;ger 2004 WO

01/ 98328 PCTI Us@rpmdgdartylictes Waich sat be remonsd yored conditipns rompatPle kit ched i n
one or nore Sterfﬂéﬁz&ﬁ%fth@ gegope of the invention as described and
s ,

cl ai mred enconpasses racemc forns . o )
"Vancomycin® refers to a glycopepiide antibiotic having the formula:

/
w, fER2
; HO
HO
" L#OH
o “On _ 0
0
O Cl
0,
o OHO
H g H ,CH3 /Nleu
' O
H 0O H CH;
o
1 CH,
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. of the conpounds as well as the individual enantioners and no2e Dazeibk2004
m xtures thereo The term"treatnent" as used herein i 1{;.?5%

treat nent owoam@g ition or disease in an animal, parti Clr}lréar y%éﬁ%mml ,
nore particularly a human, and includes: (i) preventing the disease or
condition fromoccurring in a subject which may be predi sposed to the

di sease but has not yet been diagnosed as 10 havinq.ip; (ii) inhibiting
the di sease or Whemdedseritring vaneomyein demivatiyes; the terey/& opArdieates thfia eving t he

di sease or condijion, ,i.e. .calsi I S jt0n- -ar.
relieving the csﬁhﬁgﬁné)ﬁsmggﬁfdn@%‘egﬁ%{hgi seasn%,g‘flq (ngﬁe g@%f‘ﬁ)ﬂr}gﬂﬁe&{ he
di sease. The t esfadctiyiin SSirslady shedeim MNT's" inficates titedsubstittenddgt ment with a
broad .15 spectrum anti bacterial" .or " bac%tﬁr Lal. di se%ge" as used herein is
i ntended to covevalenily atfgehed da thegmipo, grofp PLHfie IHang mOIGEL 05 YANCOMYA: o qged i n
the art to be usefully treated with a broad spectrum anti bacterial in
general, and those di sease states which have been found to be usefully
treated by the Spsrlbyeibelia POeRUUES| al s of this invention. Such disease
states include, but j 30 afflicted
wi t h pat hogenic bactﬁef‘géyf&]b dgglr"’%”uggﬁ‘f“g? Oéﬁ%@g%%%iﬁpf‘%eaﬁ{%ﬁl I n
sensitive and resdibtamaildble starting potesiotsiusipg dhei following seneral imethads apdy
e a

resi stant), enterococci . (vapcomyci.n 1 1] ' and

Cl ostridi um di?‘f’?‘gl“feé: I‘%"H‘g F@P%“ﬁ?ﬁé&%%ﬁ%%gwoﬁ%% | fount " refers

to that anount whidiiens 8%.,réactivod fenpenires| timed, fuoid ratiossefreaetnts, selvabést | ned

herein, when adm nistered to,a mml in need of s cg tre%ﬁ}@imnt' The

“ther apeut | cal0l yPIEssIEest §1bars EH{FR¢ Ot IPFocess o H%‘bseﬁ*}’df"‘llﬁj% i %%Ubj ect and

disease state Dehbgild £ALeOptdiin @M doicMbnd ity vidf with @hd patiana the manner
may

of adm nistration, an be determ ned_ routi nel é«? y . one of ordinary
skill in the arteactads Fheolvent weedphus sechicondjtionssap be determined by ong shiledip refers

to any group whi QI-Q H@”{z&i re hydroxyl, thiol, am no,
car boxy or ot hefntﬁg%ﬁgg 0 8? e corrpg{gngs',ﬁ%r events undesired reactions
fromoccurring at thAdéitioniy,mswilic apparerit tgpthoseotkilied dn the atipcanapntisaak enpved

b._y convent i opjal pfort]e% ggrlouggmﬁébégec%%%% S{evgnq%ﬁainﬂmaﬁonal 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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WO 01/98328 PCT/ US01/ 13998 enzymatic steps to reestablish thezthpelyetsst2004-
thi o, am no or other group. The particular renov I i ng
group enpl o% @%gir%t critical and preferred renovable hyggt@ﬁ%@% ki ng
groups include conventional substituents such as allyl, benzyl, acetyl,

chl oroacetyl, thiobenzyl, benzylldlne phenacyl, t- butyI 5 diphenylsilyl
and any ot her group that can b ntroduc@ chem cally onto a hydroxyl
functionality and | ater sel ect oﬁ rem) d ejgiher by chemi cal or

enzymatic nmethods in mld condjtd hple with the nature of the
product. . Prot ect| ng groups are3d| sc’_}%{sj:d I n nore det aiI in T.W Geene and
P.GM ths "Protective Goups in Qni ¢ Synthesis” 3'' Ed., 1999, John
Wley and Sons, 10 N.Y. Preferrect enov e no bl ocki ng groups i ncl ude
conventional substituents such as f- but yoxXycar bonyl (t-BOC),

benzyl oxycar bonyl (CBZ), fluorenyl nmethoxycarbonyl (FMOC), allyl oxycarbonyl
(ALOC) and the like, which can be renoved by conventional conditions
conpatible with the nature of 15 the product. Preferred carboxy protecting
-groups include esterg o?fh@?tesentﬁﬁ\%ﬁﬁbn,“ﬂﬁmtﬂﬁbsﬁ@fed whi ch
can be renmoved by m | d “con tlons corrpatl le with the nature _of the
product. "Vanco ¢G—temumsrv§th@s® stfugmt B@%e‘éﬁll‘?%l%?fp&e&dv g 4 Ple

formula: N'a" ?WE g&%@g %%%%998 When
descri bi ng vancgﬁnolf/hgs_lhh%g‘ ??’\(/j%tﬁ es E’t%ggtégm}“r\tg Hca es that stituent
is coval entl y agtyaaliwpﬂdé@mﬁounchwhmmghmﬁﬂemﬁnusmavab@%mmWMaety of
-vaconyci n. term"N oni di.cat es hat tituent is
-coval ently a @b%tp Bn%ﬁ%mﬂg&fﬁp%?ﬁt hgr?xgmg %gl'%?p Bl of vanconyci n.
5 Tgel gl ycopleptt:) F@iﬁp&ﬁﬁﬁﬁ&%&@b—kﬁ?&%ﬁ%@ﬁ&bﬁﬁg?a?rhﬂ)mpmmfﬂ om
readily availa estartln materja sjng.the fo ener, nmet hods
and procedur esPhosph %ﬂl@n&?ﬂﬁm&"j@gﬁi 1116’0?@?‘@'“’3 £°g'£‘ %’é’i‘erred
process  condi t Q@S o(§ thfvestef, ?é%ﬁédﬁ?@lyt W@fﬁﬂé&@yc&ﬂeﬁﬁéecdmloﬁndafl os of

reactants, solvents
formula I wherem Rlisa mtrogen linked m01ety comprising one or more

10 phosphono groups can be prepared by t:oup]mg a corresponding glycopeptide
compound of forinula I wherein R is itydroxy 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

' conaepondihg glycopeptide compound wherein the vancosamine amino terminus
(V) is the free amfne (NH,) and then coupling the corresponding glycopeptide
20 compotmd_ 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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10 pressures, etc.) are given, other process conditions can aiosmecbmbuszem
unl ess otherw se stated. Optinmumreaction conditions may vary wth t
particul ar WEUEHHAts or sol vent used, but such conditio cﬁﬁ”ﬁ% 1&3’39§rm 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 nmay be necessary to prevent certaln funct i onal gr oups
from underg0| ng;,.pndes red reactions. The chofkle o sui tabl e protecting
group for a "parfti *cul funct flonal gr oup as | | uitable conditions for
protection andHNJepro é Ig@r/n i Ny ar tOHFor exanpl e,

numner ous prot ectiu%égro oduct and rem)val are

described in T. W eene and G20 M—Wis, Pr —kaZ)xOrganl C
Synt hesis, Third Edity 'Q'ﬂ WHESCIVRANVIAPER kK, 1999, arfl ref %ﬁes cited
therein. in the followny reaction schenes, the gl ycopeptlde conpounds are
depicted in a sinplified formas a box "G that shows the carboxy term nus
| abel ed [C, the vancosam ne am no term' nus | abeled {V], the

"non- sacchar| de" 25 am no .M .nus | ne am I abel ed [Ni, and
optionally, theVi§TeEJFPRIFSRS ﬁrﬁ’r"@?ﬁl"q & dﬁg g‘gllYﬁ Decenber
2004- WD 01/ 983&%115’@1’{&&1&0%3&&&0&@@1&11 fashdﬂd?ed[by]ﬁ:ﬁoghmmg&ﬂfel de conpound

of the present invention, which is substltuted at the C ter us with a
subst it uent t hatquixslest oidhe glysepetidence varsomycin, with amexcgss, greferaly nhosphono

(POSH2) g OUPS, 564N 135 1Y ERALRADYF HORMEASlaayR0 T B2 BRACGAG adkiegpept | de

. conmpound wherein nus 1s a carboxy group th a 5 suitable
_"phosphono colt @mfu@lwmmﬁdqmﬁdcmepﬁaﬁrwmeymhe@t i de corrpound

wherein the Cternnu S e a phosphono
cont ai ni ng ani n@lﬂ’g’f Eglﬁ%'wlamd’i’e )%'o‘ﬁ%oundn{h? oF m angg%g an ester,
or a thioester, wﬁ&aﬁmlmﬁwmmﬁgmwmommnmwm stambimhd of
formula | wherein R3 is itr i nked.nmpi ety ¢ risi e. nore 10
phosphono gr oup?%“ﬁ%f%Pg%pgﬁ%%%%%ﬂP%BW%B ?% 8’1‘5’% %Wﬁeptlde .

and/or hemiaminal is substantially complete. The resulting imine and/or

10 hemiaminal is typically not isolated, but is reacted in sifu with a reducing agent, -

such as sodium cyanoborohydride, pyridine borane, or the like, to afford the

corresponding amine. This reaction is preferably conducted by contacting the

jmine and/or hemiaminal with an excess, preferably about 3 equivalents, of

as

and the| r

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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.z:  conpound of fornula I wherein R3 is hydroxy with the reqaf®etamber 2004

phosphono- qEaLAisRisNg am ne to formthe formula | wherein B riuSoshed r 0gen
l'inked noi ety conprising one or nore phosphono groups. A glycopeptide
conpound of the present invention, which is substituted 15 at the

C-termnus wt hlﬁmsmgidsémeﬁenﬁmeﬂemma@fwmﬂﬂytauﬁg@gbgopébhde 3, 4,
or 5) phosphono 112 grou s, and wherein the vancosam ne am no-

termnus (V) i @@B@Fﬁ%ﬁ}’c*‘éﬂcaﬁ FEPECSPEBEIRE by first reductively

al kylating the correspandh ngalﬁéﬁs»‘a%?@étbﬁéeaﬁﬁﬁsﬁmaﬁ% whenRighch uu@ncosam ne
amno termnus (V) 1s the free amne H5 and then coupling

correspondi ng gtqp:@ipé@&!@ddl%ound with the requisite phosphono
cont ai ni ng ce@npound Ig[ t.apni ng am ne, al cohol, or thiol).
[ $ %’ %tllﬂycope Ela%

By way of ilFustrati e conpound, such as vanconycin, can
first be reductive atdayisihg the&&achbmm:tmmﬁmétmblblamdngmgegmtoprovw 20

Decenber 2004 WD 11983 8 PCT 98 re e s .Ra m nus one
carbon at om and? y"’olﬁ?u &'ﬁpa#dé‘?a] E% %F"ﬁ’tl |s reaction is
typically Condugﬁr%epﬂdédohﬁins%ﬂéﬁﬁdneﬁnﬂﬂﬁgmﬁﬂ@thm&!&e edcchdiide-

gl ycopeptide, i.€., vancomycin, with an excess, preferably from1.1 to 1.3
equi val ents, of 2mWé- desired al dehyde in the presence of an excess, 5

preferably ahout 2.0pe I b 2R 8e-aiifes BFored

di i sopropyl g?)hyl am (I’)llé[ an‘écuqhg&ﬁag Jit%‘Jiy% reac?"l on is t?/pl cally
conducted in anovmee@cﬂvdﬂkﬁauommth@amgmwp eﬂb@ﬂumpephédbméﬁﬂst at

- anbient tenper bout {4 tion of the

.cdorrespondi ng i%’ ?Ogh OTﬁEFﬁ%{@X E]% gt%g‘ftgr%tlloe{l y E:E(?nfpl ete. The

resul ting i mne and/ ghe fedudtp@ialkilatioh piodessypibedintentioris tygicdlytoadied but i s

reacted in situ with a reducin suc as sodi um cyan obof ohydri de,
pyri di ne boranem@PPfeﬁ@cPPﬁémgBﬁa?PRW mﬁ'iﬂq'@%]é'ﬁ'ﬁff ?‘ﬁf? Thi s

reaction is gy efeﬁiﬁéﬂe%lﬁ%ﬁ@ﬂ&&ﬁ%&%aﬂﬁﬁk@%%éiﬂyl&ﬁ&ﬂdnﬂbﬁﬁlﬁ%wr heni ani nal
Wi th an excess, preferably about” 3 equivalents, of trlfl uoroacetlc acid,

fol | owed by abobranthedstiter fe.g finthud icther. setphydrplirandfnarompticdwdtocattomt  anbi ent
broauct. 1o eadi s e SEAEERLR Mook (b, Bl 63 PE‘%}%%“Z' iated
preci pitation mamkmmmummmﬁ&mmﬁer@wmm waerildg t he
imne andior g ethyl-3,4,5,6-tetrahydro-2(LH)-pyrimidone, tetrametityl 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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heniaminal in the presence of a trialkyl anmine, and then aci di 13PFrR§™RF3004
trifl uor oace¥PALY 8% before contact with the reducing agent®CTlise1/13998
selectivity for the 20 reductive alkylation reaction is greatly i rrproved

i.e., reductive al kylatian m no. group. of the saccharide (e.
vancosami ne) is favoﬁ@ﬁ%‘aﬁt‘?aé e\?@‘PIOXPq(FItBﬂeSHC%eaﬂWNﬂ—PE@G?ﬁ Us’

(o G s e 1 cuc iy ulb sk e Wi (off ©f o7 abl y 20 1. The

above process is a significantly inprovement over evi ous nmethods 25 for

sel ectively al kyHsppr Qﬂjleéhﬂ@mlﬁ @@ﬂ%’h&@rpblémgpouwﬁuﬂamg]qnddhmhka de

anti biotic. 39 20 Degg [ US01/ 1399 t he
present invention al so pI’OVI g]g;hcaa}{\f%at 3(??%” a% ?l?ﬁ'ém; I §B§%’é“pt | de
that conprisés mﬁaﬁchdecdbawﬁcaad&@rgameﬁc&@d,t&dﬂbﬂoﬁtdﬁ@a@iﬂ,a&dﬂ&me or
ketrone, a suitahl e.bas t he gl pe, e, a reaction
mxture; 5 aci d??%%ﬁm‘fl’i’ég&g’ﬁ e?\‘lﬂdg’t”iﬁ‘gﬁmlda&m( e6id eact i on
mxture with a suliitrithicH, mgﬁu@mﬁcaaemndm@h@é OM{;)Qé‘I‘erréﬂ e WMeREbAesd hat 18
al kyl ated at the saccharide-am ne. Preferably, gl ycopeptide conpri ses

at ieast one an?fié group other than the sacchanide- ami ne. 10 Preferably,

the reductive ai kyl akhpieatadcit: %gﬁg hlgﬁ?%lgﬁt'}&idcﬁvé%aﬁ(?nwgge% feduct i ve

al kyl ati on at anot her am no grou copept i1 de eas about
10:1; and notlk ﬁteen‘eﬂﬂabﬂlgrekbvwmmﬂleastAajoauﬂabtb&educmg@hﬁwanaé)eﬂlplo%m

reductive al kyl the invention is carried out in
the presence of %ﬁg%@%gﬁgo% lﬁtfonbpmg'gl ﬁthsa"‘tofl?ﬁ @&*&}%mﬂg{l bh as, for
15 egarrplﬁ da hﬁmfgmmeglyhmpﬁaarmﬁmmmsm@mmf RhGhdede 2a i near
or branched et ether, tetrahydrofuran), an aromatic

hydr ocar bon @‘{‘ é’ﬁ%’é’ ﬁ\’ Hﬁ?@ﬂ’@)&““%ﬁﬁmﬁ'ﬁ% mféllmm@t hanol , or

| sopr opanol ), Wmﬁfﬂﬁwﬂtﬁx m&‘é“m'r&ﬁicﬁxﬁ&ﬁ{?@ﬂ WG done

acetonitrile, water, 3- dinetthyl - , tetrahydro-2

tetramet hyl L egut ‘NﬂF@ IE@W@@WP%@@%EMWW @t&?ﬂﬁ@hﬂamﬂb@m 1
ops opyl " acet ot BReee ofh BYARER SBUENER e il B i f il i Heo 20C 21
Preferably the ﬁﬂwmaplpnnidv@cedﬂrg@dc Chestistiyn Feutit Bdikion, i Jokd Wailegi& or
DRY/ methanol . g1 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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Preferably the reduction (i.e. treatnment with the reduci ng age?pedember 2004
carried 25VW01/98328t he presence of a protic solvent, such @CrAfsotisessanpl e,
an al cohol' (e.g. nmethanol, ethanol, propanol, isopropanol, or butanol),

water, or the like. The reductlve aI kyl ati on process of the I nventi on can

be carried out %t abogh ta2f kot @ undihihe cavning reachinm isebstantiatlysgmplsiont to the

ref lux tenper Gl on is
carried out at %adﬁ%%nfg)]];etrdg rt'egﬁ?jﬁ &gg&%‘t{é)?%@m;édﬁ{) E‘?cp%\é%é (%&Ct J3100 C.
More pref erabl woalpoandeﬁtbameuhell n a range of about 0 C to about 50 C, or
in a range of about C bout 40 \WD 8328 Dege r 2004
PCTf USOL/ 13998 Any &ﬁ??ﬁ -dhéas "38%"18 BRSPS, 88‘4 90V¢ fign "e&‘-’ff@‘r‘&%ﬁ

al kyl ati on pﬁ ocmao@fowdm anﬁdé;rmw bSutdirtilealRans: indcddpetiedibh td ary

amnes (e.g di | s‘g&eopyl et hyl am ne, N-nethyl norpholine or triethylam ne)
and the I|ke tcapPe fheBFIeL sed to aci di fy the reaction

i xture. Swtable S acids thogl! pﬁ&rﬁmﬁﬁﬁ%gﬁvéﬁ%caﬂ%%g aci d,

trichloroacetic acid, citric aci formc aci or tri uor oacetic aC|d)
m neral acids (we@redw@rs@r@ﬁmetn@nmmwmchammmsor tadhebR*6¥-R3H(8) ghaopi ¢ aci d)

and the |ike. £ o |t redu0|ng
agents for car ﬁyﬁ?g %l{.l E@g%@ﬁé%uﬁ%%@%ﬁ%ﬁeaﬁyé%egg%hgwﬁgw%? *qUent i on
are known i i0t Mamanonmyhawmmﬂbmcmﬁhmmmmagmﬁbnﬂmgb@t@ﬂm@mcs n the
met hods of the| ven No) dedlt C tible wt hef jonality
_present in the %§ %&Sﬁ"ﬁgi rﬁ‘#‘fﬂ Dé’ﬂ?st &S Tiavd GPS‘I i ncl ude
'sodi um CyanObOV@BMde%scrE@@tddﬁbﬂfelaﬂéjﬁtﬁﬁY&@ﬁ@ﬁMQﬁﬁ&ﬁ a—%shﬂl'td&e/ borane,
sodi um bor ohydri de, and zinc borohydride. The reduction can also be carried

15 out in the p¥8&nce of a transition netal catalyst (e.g. palladium or

D e e PR RGEopBhid Vs QRGR AU Gl Prry M UEPHTMRO2S OF

cycl ohexadi ene). See npl e, , ani c stry, Fourth
Edi ti on, JoHh Wetlegivealkglahien Ida@mn}i’osmh(gl%?)%ptl@@&cmrknm iglthecapizadt | de

Seéhéiéhéﬁor corts it oty Fatible o bt Pote e at iR o T eact  on
is illustrated frpcddaesf Shitabils glgcapeptities aie:didchdsed, 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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R - H Coupling- 2 Depntection | H where R3 28Dscemberififén
| i nked groug"{’ﬂy?“%rrpri ses one or nore phosphono = groups. PCAUSAI/E3998
reaction, the glycopeptide derivative is typically contacted with the
amne in the presence of a peptide coupling reagent, sugh as BOP and 25
HOBT, to provide the agide. This reaction is typically ponductgd in an
inert diluent, such ag DMF, gt a tenperature rangi Nom abolit 0C to
about 60C x 41 20 LeceNper 20f)4 WD 01198328 PCT/ USO1/ 13998 ut I to

24 hours or until the coppliNg™ioeaction is substantially mplete
Subsequent deprotection p&ijng convenL@a_,procedures ang' Teagents af fords
the conpound of this_ipvention. |f de&hPed, the ouypl i MPst ep

descri bed above man(®e \cqndud¥ed 5 first to provi de)anam de, followed by
reductive al kyl ati on=a eprotection to afford th pound of the
invention. |f desired\the glycopeptide conpounds o I nventi on can

al so be prepared in a“step-w se manner in mhlchRg'pﬂgcursor to the eta Y
Rs-(Z)x group is first attached the gl ycopeptide by reductive al kyl ati on,
foll owed by subsequent 10 el aboration of the attached precursor using
conventional reagent Campoupidocfitiein@ention@omprising b sulfkxidé drzulf@ie can BE OUP.

Addi tionally, ketones_.may, al so be enpl.oyed in_the above-descri bed

reducti ve aIkyIEF?ﬂﬁgﬁE%H??§F§N¥E¢Qgﬂ§P8m?Rm§@%§$mﬁﬂ?@ﬁm%ﬁﬁﬁéﬁ¥mEAny

gl ycopept i de hayhdirodituRS] S8it:81eQLtpehR YorRRideARs LS cddhdulig 36 oacﬁﬂuctlve
--al kyl ation react |dc}%-s Such gl yco%aggt [ dc:ars are well-known 1n t art and are

@i ther comerci mcllgde,ahyaafayaﬁle&mmle,rlpﬁshos@lm@némpgraqdmchamsent i onal

0l 3 *pat ent “Not0PRRSERRRPIAERICERR) Ui 3ol YodlDh Bt BB5: g5,

4,029, 769; 4, OBﬁpozmntegcﬂﬁmnmcmmeZ&:ﬂlﬁﬂylh@pmrﬁ&and the 308, eﬁﬁal

4,322, 343; 4, 378,.348; 20 4. 4 504, 467; 4,542,01 547, 488

4. 548 925- 4.5 Agh@lﬂig gggﬁz', 9@59,18y actlve reagen A%::S may also eempqoyeﬁ to provide
chiral sutfoxides. Such optically active reagents are well-known in the art and
include, for example, the reagents descnbedeagen et al., Synlett., 1990, 643-

10 650.

*'S

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.

43



4. 558, 008: 4,639, 433 4,643 987 4,661,470 4. 694, 069: 4, 698, 3@Pecember 2004
4,782,042; WMQOYB3IW7; 4,935, 238; 4, 946, 941; 4,994, 555; 4, FUT/UHH13998
5,187, 082: 5,192, 742: 5 312, 738: 5,451, 570: 5,591,714 5, 721, 208:

5, 750, 509; 5, 840, 684; d 8 889. Prefera , the gl ycope enpl oyed
in the above reactlo‘ﬁd Oﬂagéeteﬁﬁ%tﬂt%?fﬂlewswm%ﬂ%s ﬁ%dsfcg' idwi ng
scheme, a phospiRegidmemnt fdshing in #HE PadlpikibeRldechai n at the resor ci nol

noi ety of a glycopeptide, such as vanconycin, can be introduced via a

Manni ch reaction (in this schene, the resorcinol noiety of the
gl ycopeptide ispil YA clarity). In this reaction, 30 an am ne of
formula NHRR (Wnere of Rand R is a group that conpri ses

one or nore phosphon‘@h:gmupﬁc)u,aimﬂchﬂe@hdmlmdehc(aﬂaccgnpdﬁtﬁ@)cpnﬁmuigths
formalin (a source. o for deh e.reacted, wt I de
under | basi ¢ Sooftrd Parwephits vt ot hERitAo R bLeY SRR 0820
OH OH NHRR. ¢ Cb@ﬁb@ﬁd%@ﬁﬁib[ﬂﬁtﬂéfdnﬁl&fh@kﬂﬁiab&ﬁcﬁ@ﬁﬁcbﬂhﬁl@sﬂg gatl beoXi de or

sul fone can be prepared fromthe corresponding thio conpounds using
convent i onal reé‘{féﬁf TanerahpraeEcisraladmaistiation dor tae Herpeutic oxi di zi ng a

t hi o conmpound t g@ﬂ%ﬁc%a&ﬁentbﬁﬁ%‘t@ﬁlm@éﬁ&@ of exanpl e, hydrogen

peroxi de, peraci such as | or oper oxybenzoi c acid (MCPBA), sodium
peri odat e, sodi um chBywayefillstatiomn, tﬁ%gbn‘omp@ﬂﬂtcgmpmuﬂd@mbw h@tpla!c&hWhi te,

tertbutyl chlori d_the iz .e (optically
active reageﬁf ﬁ%ﬁagﬁhaggmp%hf% °%‘a‘etsom§%‘t} a%c#' e g’%l ?I&?%I Such
Ramre, the Léf“é‘ﬁtﬁ et Lbod T Kaen o el s ey e Lo g0 62? 10
650. The al dehy@Bamanghtival t"BWBQSlBﬂ‘ﬁ‘t@éﬂ W#‘H‘B‘%‘Bﬁé@ é‘éﬁ‘t 9\?)4’131 kyl ati on
reactions are alv&@%t Y8} fhe KERRoIPolktE aid noR néaRy RoimhBbuCIO T Rb&t 30l

e

avail abl e or prepared by conventional procedures using_ comercially
“avai | abl e st ar tThaghsrmaequitisglcompasitionfrasy OB conameRerrLers R eXSifiohit.e see

Mar ch, Advanf§d such as corn starch or gelatin, lactose, sucrose, microcrystalline cellulose, kaolin,
' mannifol, dicalcium phosphate, sodium chloride, and alginic acid. Disintegrators

commonly used 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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15 Organic Chemistry, Fourth Edition, John Wley & Sons, New ¥oPrecmbomap4
and referewgpanmesied therein). The phosphono substituted BompRIwmes (e. g.

t he phosphono substituted am nes, alcohols, or thiols) are either
comercially avajlable or can be prepared by conventlonal rocedures using

comrercial ly amﬁﬂ"l?(?é?ﬁ{s@]lgtea?ﬁﬂ‘iﬂﬁi? apd biniders for grppiopqlsawdpyzolidae Ther exanpl e,

Advanced O gani il ofhe: or R IJ&HBS &y and
Sons, New Yorktg%age ng%ﬁ:ran R&Jliblzlart | ey FOI ce Chemwsr&try of

oF ganophosphor dbs catdenfe) u hnlgldition] active sompwind cwb@fpnawﬂdted Soa sontmliod Yor k

(1996). Am norret p Al drich
Chéni cal Conmpar$'e X‘i&%ﬁ%[}o‘éﬂ%a@%lgh%ﬂwn%ﬁﬁi’ce %W%’@iz{!’ﬁ%@/‘%@g% 13998 43
20 Decenber 2004 M&G&ﬁ@&&&ﬁﬁﬁ@ﬁﬁ@&fﬂe@%emetﬁrmdmmgabmtmeand ot her

met hods for preparing.the conpoupds of t |nvent n are desc din the
Exanpl es bel ow.SR¥#R 2LPR RO “aﬁ"éﬁx"r“f*ﬁ?gﬂ’é’g‘” V%ﬁ?m@Hﬂ‘%B?ft i on

contai ning the exé Yt we® ﬁd%sﬂé’m&ﬁﬂ:ﬁmﬁfﬁséﬁ%ohﬂ‘ﬁ&ﬁﬁ&n
Accordingly, the ycopept i de corrpound preferab i in the formof a

phar maceut i cal |a¢ua@@mmﬂen¢bnghm0éwmab@elghbv g ghisel eandre pEwPaRsAr ent er al
adm ni stration f%rﬁﬂe?%tﬁpwpggt&% ! O RAGELGivE c6@hoRMn Of bacteri al
I on,

i nfections. By Wa é ycopept I de comgoundncan be

adnmi xed wit o ];iblpaﬂnylmdglmhbrqﬂmpmum edib]le odglor xampledighid¢paaffnent s and

used in the formof tablets,. uI es sSus ns rups,

waf ers, and th ‘l‘qt‘RE?lecgﬂw‘fﬂm%ﬁ EBE?P?‘FSF'“‘?%‘:‘FE'&%*PP.S@@W? 5@%1 ain from
- about 0.1 to about %&%mmmbwﬁehbﬁdaﬁemﬁmmamw@aﬁom
generally from about 10 to about 30%. . The pharngceuti c conpqQsitions

may- cont ai n comﬁpwmy&eﬁulamp@ywimdoqﬂgﬂ ‘I’Pebély QPHr ch or

gelatin, lactos a@w 1161ekd. UhBRCmtd@ad dafl be uégaNNi tol
di cal ci urrphosph%’?e ‘-gl an I or e, anééﬂa lginic acid. Disintegrators

gommonl y usdd |mcluﬂeniaenwulnaﬂmgObbmﬁmmwmebﬁfmmﬂéﬂ@%car mel | ose,
m crocrystal | nﬁ?ﬁq L 95E, sifi Eoéﬁ&&ﬁ@m godi um starch glycol ate and

al gi nic acid. ™ conpos Fon w general |y consist of a suspension
aor solution of 20 tﬂav&xﬁmaﬂdmmhapbq;mmaﬂbﬂmﬁwmwrmmhamﬁamahg in a

S_UI table liqui d C e H{g célsglso be used. Addltlonaﬂy, it may be desirable to adda coloring
-agent to make the dosage form more ativactive in appearance or to help identify
20 the product.

The compounds of the invention and their pharmaceutically acceptable
salts thaI are active when given parenterally can be formulated for intramuséular,
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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for exanpl e ethanol, glycerine, sorbitol, non-aqueous sol vent2&Rggmier 2004

pol yet hyl engygbiyssels, oils or water, optionally with a suspsodigeg/deent, a
sol ubi l'i zi ng agent (such as a cyclodextrin), preservative, surfactant,
wetting agent, flavoring or coloring agent. Alternatively, a liquid

fornul ati on canst@epRbsodivepaerbisilphie, maydednduded @i thblfernpomtbar . For exanple a
powder containing active_ conpound, .suspending ent, sucrqQse and a

sweet ener can W@t&?ﬁ?@@%@@%@&%ﬁ%é@ﬂ%@ﬁgmﬁ and a
syrup can be prgpaned e R simmaak@sf) Ng active ingredient, sucrose
and a sweetener. 30 A conposition in the formof a tablet can be prepared

using any suitabl e Ipharefersdienbodimathe glycepeplidaderivatives ofdis invantipr eparing
srarch. 1 ot Be 2 AR 2y By shltch bRt 4 QENERHIT BIERIT B! P08
_rp'hcro;:r%ist ?I i nlaefe&bdembmﬁna;tdhdnglm?mﬁdd&efivﬁa?qﬁthism‘{gpﬁbmydepyrrlol [ dqne.

e ‘tablet can_al so _be provi.ded wi a col.or fi coat i g, or.. col or
i ncl uded as par@%ﬁaw&ﬂ%gé@?}?’ﬂ@%{%"f&g{ ?P“gﬂ'é'flgfi%‘fkr’gfgﬁwagﬁﬁ%{fnd can be
fornulated in ?&ﬂ&éﬂﬁﬁga&ﬁl&%&&iﬁ?ﬁeﬂﬂb&%ﬁbﬁbd@xﬁﬁ%@&@@@w'Iii ng a

hydrophilic or ‘hydrophobic matrix. 5 A con%ﬁ)osi,tion in the formof a capsule
can be prepar edb-gxilofgxtringysulfnbutyd gthepBwyelpdasiing moseprefedly.thg exanpl e by

i ncor porat i o) ' Isqg,g}}%;ﬁlg n e i : | Eﬁ%ﬂﬂ: latin
capsule. A grn tclﬁ)\%’ﬁﬁ a“se -_Sgﬁrﬁ%‘g”, X o%gﬁ’\%%o ou%ﬁ and hi gh
ol ecul ar wei ghsolqtimh,ythb bydlaicatrigl witlsompeise #wup} tyirweghtperent pickuatint o a
ghycol or & sushRlbs b el PptE o pifbls diRIP R feid aduRiok B o
fract : onat _?_dbfomxgmbtééﬂ.|Aﬂgﬁbﬂﬁﬁy,ﬁhﬁm*gﬁﬁaﬁaggfhbbycmﬂekﬁﬁﬂoaheso:]t I ge: ?t: n
capsul e. abl et_ bi nders, that ca inclu re acaci.a, yl cel | ul ose,
sodi um car boxynﬂywq%PmPvﬁﬁPF}Wﬂyh’ﬁ%p%%oﬁdﬁﬁtﬁw % e),
hydroxypropyk net hym%oﬂﬁbﬂﬁﬁofﬁéq%&%ﬁon it PYh G UM a S Y ATR BloBdph DL

Lubricants that can be used 15 include_magnesium stearatée or other
net al | i ¢ st ear asas whishass céiveion thetal pdmigistration eande forgdatedgixes, oils and

ool 01 de) =11 ool ARpARERLIHEP EMBEIREN B L ln S ot o con
desirabl e t o adihgeedizot with abindingend/ot ibrieAtmgtagentcachaage gelimonoeceaat tract i ve
'n appearance Oﬂu&eg oxh oed:gr I(i)v(cjr %‘e&éﬁgvcgemble or synthetic 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 m a 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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20 the product. The conpounds of the invention and their phar A&P&trmbeats}
accept abl e wealitessaghat are active when given parenterally pcanusbeier mul at ed
ffor intrarmuscular, intrathecal, or intravenous adm nistration. A typical
conposition for intranuscular or intrathecal adm nistration 25 will consi st
of a suspensi orndudisgpihe tomtitionfto de tiested, itegrhestn eoitte phadaministrationf e exanpl e
arachis oil or sesane oil typical .conposition for intravengus or

i ntrathecal adﬁ“ﬂf@@&ﬁ%‘fﬁd”%&%&ﬂgﬁiﬁ) ° gty ’rtﬁ?%gel’glgf%' i"’%&laqueous

sol ution cont airigdfise df e in@¥iANEIpAtiaR thy Seviritg bEth eafient shralstuins, omd tier  sodi um
chloride, or a _ mxture of dextrose and sodium chloride. OQher exanples are
| att at ed Ri ngerl®s. i nj ection, 30 lactated Ringer's plus dextrose injection,
Nor mosol -M agd dext rsfaﬁﬁﬂe{iéseéas%@?ﬁegemﬁtgsefﬁlﬁwllmolmgaaﬂn, and the

like. Optionally, a co-solvent, for “exanple, polyethylene glycol; a
chel ati ng agentpreferblydxapping/keéiaiy Ferradiverashéd ksdmenethisswodd paoun

sol ubi li zi.ng age f or, ex | e ol 0 a L-oxidant, for
45 20 Decenber 3@3&%\%%&9@%&@@%&%@%3@%&%@ 'e‘,@‘ SO ﬁ%éjréﬁa

met abi sul phi t e,do3egor b Guinad isubeut 500 nigte abartdglpat dyn. Al ternatively, the
solution can be freeze drj nd then reconsfituted. wth a ui.t abl e

sol vent just prior [Cgﬁgamtaﬁ»?%%pgpl%qps for s mipecpres }?Vg?ﬁt?go‘iaﬁéﬁf‘? he

gl ycopept i dgo deqiReakroYnS BHarhbchtitd S6iBkdes) Mach Pablahing/Casipzngd i n an aqueous

sol ution containin a_c§,cl odextrin. In another preferred enbodinent the
- gl ycopepti de defhiladelphind Aol Thiads(198Jention are fornul ated as a | yophilized

~powder containing a l?o%ﬁ 'ugu.? tsivE bh #gbﬁ%ﬂ% GhdsHEng a

‘cycl odextrin. Pr eferlg%%, %{ﬂcyc %E@%S% n |E y roxypro?)lgﬁ-

P. -cycl odext ri nthepresant invemtiopl et her P-cycl odextrin; nore preferably, the 10
cyclodextrin is hydroxypropyl-(3-cycl odextriu. Typically, in an injectable

solution, the cyclodextrin will conprise about I to 25 wei ght percent;
preferably, "~ about 2 to 10 wei ght Fodiutatioh Example Apr ef er abl e, about 4 to 6

wei ght percent, of the forpulation. Additionally, the weight ratio of the
cyclodextrid3to the ﬁﬁa@%ﬁwm%wﬁ@#&@%& y be from about

1:1 to about 10;HarmdRuiEcsyRRionds: il AihfidaNeéf 8 Bormpelmiive ttis
phar maceutical I'y acceptable ™ salts which are active on rectal

admi ni stration ®aepdon: fornul ated as suppositories. A typical suppository
formul ation will gerﬁé[%hilextsconsi st of acti Veyuantity 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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ingredient with a binding and/or lubricating agent such as a YtPeemherg004
cocoa but{gyeiRkset her ow nelting vegetabl e or syntheticpatpusiaizdopt . 20
The conpounds of this invention and their pharmaceutically acceptable
salts which are active on topical adm nistration can be fornul ated as
transdermal  conpodhgrediasisor transder mal deQuanBtypedtablet.dma)” pat ches"). Such
conposi tions i ncl ude,—for—exanple,—a—backi-hrg—actve--eepound reservoir, a
control nenbrane, AdtReCoapdmednt act adhesive. R@6h transdernmal patches may
be used to provide Zendtgbhk | nuous or discontinuoy® i nfusion of the conpounds
of the presgnt invenkise® in controlled anounts.14§he construction and use
of transdernmal pat %gg%egl%stégfatc delivery of phargmaceutical agents is well
known in the art. See; U.S. Patent 5,023,252, issued June 11, Such
pat ches may b a,gyé mand delivery
of phar rraceutlelelgel g%%%gfeﬁ%n{g%} active co unga%ngoséf lggg?r\g}% over a wide
dosage range ambletss generally adm nistered in a pharmaceutically effective
anount. It, will be understood, however, that the anount of the conpound
actually adm nistered wll be’ determ ned by a physician, in the |ight of

t he rel evanp circunstances, prRdsioddxag@PIC WO 01/ 98328 PCT/ US01/ 13998
i ncluding the condition to_bge treated t he. chgsen route of adm nistration,

the actual conpounthifeFAme illusteties fhgprepasation A ATRRISSSIEHYS t v the age,
wei ght, and @ﬁﬂﬂ GGl cbilt 1% SHBldmRakt-Adh of b BEmPSM@dfths Of T he
patient's synp ons&%an%ﬁfﬁeﬁ?sli%g 5 Suitabl e doses are in the general
~-range of from Dw@tiod00 ny/ kg/ day, preferably 0.1-50 ng/kg/day. For an

average 70 kg human i . npday, or
preferably 7 ny to@é%%ﬁ%&%@ﬁ%ﬂ%%@gﬁgﬁ&ﬁ%o?m a-human is

about 500 ng to about 2 g per day. Qther suitable fornmulations for use in
the present, invention can be found 10 in Rem ngton's Pharnmaceuti cal

Sci ences, N@ce Publ tsCorrpany, Phi L. adel phia, PA, 17th ed. (1985). The
following illustratg Tepresentari ve phar naceutic conpositions of the
present invention. Asivefanposady e il ustrates tgrggpr eparation of a
representative phaﬁm%al conposition for ® administration of a
conmpound of this Sodium chloride o 20g
20 Methyl paraben O0lg
Granulated sugar 255¢g
Sorbitol (70% solution) 12.85g
Veegum K (Vanderbilt Co.) _ 10g
. Flavoring - 0.035ml.
25 " Colorings 0.5mg
) Distilled water g.s. to 100 mL
Formulaiion 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

foliowing composition:
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i nvention: Ingredients Quantity per tablet, (mg) 20 Active CorfBgsrinbe@004
Lact ose, sprkayeddsssd 148 Magnesi um stear ate 2 25 The aboveci/ogiagdegnt s are
m xed and introduced into a hard-shell gelatin capsule. E nutation Exanpl eB
This exanple illustrates the preparation of another representative.

phar maceuti cal conpdsgeflientsf or oral administration of a compound of this

I nvention: 47 20 mm——%%mmeemm ents
Quantity per tabl et Adiivgomptunde Conpound 400 Cornstéi2ch 50 5 Lact ose 145
Magnesi um st ear at e Sotlivén Abaate Buligr Selution (9.4 i xed Rimbatel y and pressed
into single scored Hebli®ys. 10 Fornul ation Exanpl e.sCroffH & exanpl e

“illrustrates the prepgaRf (dilied, strilgpr esentative phgsnrgeewili cal conposition
for oral adm nistration of_a. coopound of this _invention An aoral

suspension i s prepared having the fol | ow ng conposition. 15l ngredients
Act’i ve Corrpoundl O g Furnaric acid0.5 g_ SOdI um chI oride2.0 g 20Met hyl
paraben0.1 g G anul ated sugar 25. 51gm8 RIMpIE

This example illustrates the preparaﬁon of a representative

10 pharmaceutical composition for injection of a compound of this invention.
' A reconstituted solution is prepared by adding 20 mL of sterile water to 1

g of the compound of this invention. Before use, the solution is then diluted with

2 200 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 Riﬁger‘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.

49



Veegum K (Vanderbilt Co.)1.0 g Flavoring0.035 m .. 25Col ori ngd%Besmbgr 2004
Distilled waterg.s. to 100 nL This exanple illustrates t ion of a
r epr esent atfABP8BBhar naceuti cal conposition cont aining ahﬁ%ﬁﬁpﬁ)ﬁﬁ&ﬁf this

i nvention. An injectable preparation buffered to a pH of 4 is prepared

having the fol | ow R 9% GRIPARES Qitabld SrifeddRas RANAHE TSRS
PCTI US01/ 13998 I ngredi ents Active Conpound O. g SOdI um Acet ate Buffer

Sol ution (0. 4cap&sifdoml. 5 HO (IN) g.s. to pH4 Water (distilled, sterile)
g.s. to 20 nL ; Formul ati on Exanple E This exanple illustrates the
preparation of a representative 10 pharnmaceutical conposition for injection
. of a compound of t WWrszeh SvMatibn on. A reconstituted solution is prepared by
adding 20 M of st@dkeCwmp&indio 1 g of t 1280 pipdl6dmgf this invention.
Before use, the solgiigrfPprlopyltrefclsticktiined W20 mg000gL of an intravenous
fluid that is compaiiplddd, ddx@oacti ve congiogind.  Such fluids are chosen -

from 5% dextrose sgf;, fapln&mgr(o sodi um chl qplid®mpr a 15 m xture of 5%
dextrose and 0.9% sodi um cI!lI aride ther exanples are lactated R nger'

I nj ection, act at e ra'ﬁo%lf Q;%,@loﬂéﬂtﬁﬁ{dﬁgacﬁ%r mosol - M and 5%
dextrose, oI yte an 51 ﬂﬂ?&&]&dﬁ@l&@r mul ati on Exanple F
Thi s exarrpl e illust ﬁ'tpgs at [ on o a representative

20phar maceut i cal conposi ti on cont ai ning a conmpound of this invention. An

i nj ect abl e pr epar atigpfestmatie®povetareh Bydrngyprbpylibtydawiengincadposi t i on:
o I_ngr edients Active e%lg})egt%n gn% a?e cgssglv%t?gya% Ogo 9 l 1 Iater%’rmj%gl trin
- | and the active compound 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 to about 10:1.
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1-25 g 5% Aqueous Dextrose Solution (sterile)g.s. to 100 nL THEDgiseber 2004
I ngr edi ent s woe1BswHded and the pHis adjusted to 3.5 0.5 %@H%Qm@rsﬁsvs'\' HC
or 0.5 N NaCH. 30Formul ati on Exanple !'a This exanple illustrates the :
preparation of a representative pharnmaceutical conposition containing a
conpound of this i nvRgirke@AtiwoPrRtdRes EiiesxyRRRYl-POyAIdRER2MIRETHSA1/ 13998
A frozen solution suitable for injection is_prepared having the follow ng

conposi tion: Frozen W%t@ﬁ@%?%@%%%@@?@%@%waﬁ

Hydr oxypropyl -i - cycl geetdion 2R dive Sonksbuad RiaPy S dssolved dna helpetis 05€0- 50

g Water for Injectionl0-100 nL 10 The weight ratio of

hydr oxypr opyl - (i - cycidiessd withh1 Mpsadiven hdrpxide ook d Oreard diel Yolumeiiscal |y be from

about 1:1 tocabout 10;. Ryeat '%m 2 - R- l.odext.ri g .and

excj pi ents, |5f any, gdr]%ﬂ |ss|¥§?’v°g?iﬁl n ag%u% %&% ertf%rceflxkﬁer Xl;hg iJlllgj ection
and the active conpocrdkédand ddjasted ifthedessary] anddhe ddhenpld adfusted poshe Gdall5 Wit h
1 Msodiumhydroxide _to 4.7 f 0.3 and the yolunme is then adjusted., to 95%
of the final volune W‘Pﬂem@ﬂag?g?f%ﬁ?f&&i _.for’f”rll'é—zanﬁﬂ’% e%ﬁ@@ﬁghﬂe‘énd

adj usted, if necessafhyoughad. 20 Bickl R ahEplackd #itb @ diehf illemfibagdpiiv ol UMe
with water for injection, The fornulation is then sterile filtered through

“a  0.22 micron filtetondiipng Beefgrmyationds diep Hepze-driedusing @8 eppemists c

condi tions. 340 The ViglhilisafoRRRad F : L Snexanpl e
illustrates the pr epigrggt I on o?ﬁg r%%?&ﬁ%%@igp agnuggée}é%ﬁgla %‘%nrrposi tion
contai ning a conpounek d¥ nittagen)i labeled dndrstored atyrogrh tdnipsexdurp ondser usef ul f or
preparing an inj ectalbelﬁ% sQlution is prepared having the foll ow ng

‘conposition: LyophilTZ owder

L

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 250mgto 10 g'
Excipients optional

The weight ratio of hydroxypropyl—ﬁ—cyclodexﬁ'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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Active Compound250 ng to 1000 ng 30Hydr oxypr opyl - p- cycl odext r PhPs&megr 348410
g Exci pi ent woomsges, mannitol, 0-50 g sucrose and/or | act op@p,ﬁaghflflggrgsagent -
e.g., citrate' 0-500 ng 35The wei ght ratio of hydroxypropyl-3i-cyclodextrin
to the active corrpound WI|| typ| caIIy be from about 1:1to about .10: 1. 50
20 Decenber K Q4 bpife 2 ¢ 2dtiee Procedur e:

Hydr oxypr opyl - (|-cy dxtrln a e |p|e and/or bufferl n ents, if

any, are dissolved i ac‘?%%r'l P 'ﬁ E@Fn ‘i’rﬁiueaé‘PPGﬁaml%ﬁfeﬁact ive

conpound is ad%ﬂl%@vébﬁ%'aﬁ%@&@dﬁﬁv&b‘uﬂ?to @Edﬂéﬁﬂgﬂthy/%#)ﬁ}o#% sodi um
00

hydroxide to 4.0-5.0 and the volune is 5 adjusted to e final
vol unme with wat@@dntaépensmnebimworpwempoehmﬁe@um Fetj usted, if

necessary, d #dn%n er for
i nj ection. 'arlﬂ or mu ¥$Atﬁg’§tﬁé|§%&9 en S erl?a&%fg' %‘Jtoere%le&%#%ﬁ%med%\@% m cron
filter and pl acBdentnsuehas SYoaickirase or stbrilenaie, assloidwse condi tions. The
formulation is then freeze-dried using an appropriate 10 |yophilization
cycle. The vial is capped (optionally under partial vacuum or dry

ni trogen), |abel ed augr&taspe Padcelso m@mﬁﬁgﬁw@v@&wder refrigeration.
Formul ati on R6=le 7 This exarrple illustrates the preparatlon of a
representative 15 priarpetionerenple thingocorpainecdRP mening ‘éP conpound of this

invention. A steril %&@Wﬁﬁ)lé&%&fuﬁﬁm{eﬁ%@h@@ﬂbﬁﬂfﬂ@%% l e solution is

prepared having the ng conposition: Steri Active
Conpound 258 ng to Ieﬁlﬂmmoluﬂynlnmﬁly@enﬁwedmddymmﬂ@isﬂemszﬁﬁbing to 10 g

l.EXC|p|ents opti onal r.at i r | -9-cycl odextrin to the
“active will 25 typi c |£\§Eglg’us|1% a 88911'1&3 ({i‘é}/ g%éni‘%?’fe{s(icwg

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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Represent ative Procedure: Hydroxypropyl -p-cyclodextrin and t h#? Beempe 2004
conpound (ardloamgsekci pi ents) are dispersed into an approprcaiBosizess | e
container and the container is sealed (optionally under partial vacuum or
dry nitrogen), |abeled and stored_at room.tenperature or under 30
refrigeration. 51 20 December 200Xomygaipnisanme RCT) UsO /13998

Adnini stration of reprgeemtAL iIMerAQ Habepirith d¥ :38fedentaflv@ Patient The
pharmaceutical fornulations described in fornulation exanples H and |

above can be adphamgcentied composiioavoutainng acompeund efthisiyveartienappr opri at e
medi cal personnel to,t . HFW gl LLive.infections. For 5
adm ni stration,. the éﬁﬁoﬁrt?eots*t%&rtm a ?(')%1 caﬁ%@ggdfé%%aﬁsmﬁ%ﬁfo WAHd/ or dil uted

with a dil uéntcompmsitions 5% dextrose or sterile saline, as foll ows:
Representative Procedure: The |yophilized powder of fornulation exanple H
(e.g., containing 1000 of active conpound) is reconstituted with 20 niL
of sterile water and B resul ti ng solution is further diluted with 80
mL of sterile saline T g I00 mtinfusion—bag. —The dirtuted—sotution is
then adninistered t8cH¥eComaguEBdt intravenously over P08 120 mi nutes.
Eonul abdD Exanpl e 1 WitepsplE-Bxanpl e illustrates the prhafracati on of a
representatie . pharmaceuti-cat—conposition—for—topteal—appi+eati on of a
conpound of this i nvEmglseridesofjsatutited vegpidbiestry AddiarpodeipORich- 2- 10 Span
602 Tween 602 M neral oi |Belfet Iol, Mewiak ANt hyl par aben0. 15 Propyl

par aben0. 05 BHA (butyl ated hydroxy ani sol e)0.01 Waterqg.s. to 100

A preferred active compound for incorporation in Formulations A-K is
compourd 11, or a pharmaceutically acceptable salt thereof (e.g. 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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30AI | of the above ingredients, except water, are combi ned ané® Resmber 2064
60"C with swoeigsg2s A sufficient quantity of water at 60C perbenssgded
with vigorous stirring to emulsify the ingredients, and water then added
g.s. 100 g. 52 20. Decenber 2004 WD 01/98328 PCTI US01/ 13998 Formul ati on
Exanpl e K Thi s askanistesing td the tmisnakban ansmpofspangoimhofithisanveaorewhichat i ve

phar maceut i cal egferéﬁos%} 'g]?n con%ai ning a conpound of this invention. A
suppository totali &e t %?lgﬁ%s is prepared having the foll.owing 5.

conposi tion: | ngredi Ripftidig At mebodahpaiibibtic Mt BPsBhinisteldl in2@Mgy bal ance
(triglycerides of f@%urat ed vegetable fatty acid; a product of R ches-

Nel son, Inc., Y\SEKor inpltipiadasesiper dash L edrqalraent srgyBemmay B{Ué cor por at i on
i n For mul at i nSaapsilGistrsii sTelRiaks | ; Bt 36 BeEH el abl e salt
t hereof (e. g? t he 1?%0§%ﬂ ori ?idéﬂﬂsnglg%()). Ui lity. B%h?g%‘%é%g%gﬁde
conpounds of t hics fiopmangtie siK wegkid Thisemount phradmioisteredcdose or the bt abl e sal t s,

are useful in ' gpgtﬂs Lo | | A Viet y,

- including antibac @?%%ﬂl&%g%rl Vi yd,eﬁéﬁogga%@%}:%%oﬁgﬁneg%s Fgﬁﬁés %ﬂyogsi ng the
t est s descri bedhbarfestion, the age dnd eeseralrhealibadflthdpatient, the iélxase: «fkhd | ed i n t he
art, and are refﬁre cgﬁl angiﬂgesc%' bed in Lorian "Antibi.otics in Laboratory
Medi ci ne", FourR GE{}P CHATUDIRHE AR ﬂgﬂ%ﬁ%%@l%@%@%&e@&qi ngly, this
i nvention pmwiﬂﬁ%ﬁaﬁth@m}q&hédo&%bmomwehﬁén%mt lous
di seases, especially those caused by G am positive mcroorgani sns, in

‘ani mal s. The coAEaYAM@SsIHf this invention are particularly useful in

_freating infecti 0”5@&1?%? | @k Lok O | S i . Also,

t he conpounds are use @%&?@%ﬁ%‘aw&ﬁg% e%‘%t ent el%]g%l(;ﬁ(égi,

i ncl udi ng vancdmyeibren found to have reduced mammalian toxicity when administered to a

mammal. For example, the phosphono substituted derivatives of the invention

I5 have been found to have reduced liver and/or kidney accumnlation compared to
the corresponding non-phosphono subsﬁmfed compounds. -Moreover, certain
compounds of this invention are expected to have reduced nephrotoxicity.
Additionally, it has been discovered th;it 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
54



resi stant enterococci (VRE). Exanples of such diseases incl ud&0 Desraber 2094
st aphyl ococvg;gl01 bgggsect I ons, such as staphyl ococcal endocar gictrhiReths

st aphyl ococcal septicem a. The aninal treated may be either susceptible to,
or infected with, the mcroorganism The nmethod of treatnent typically
conprises 53 20 Declmmer 2004 WVONAaRaRAfdPaEmidESOL/ 13998 adni ni stering to
the ani mal an amunbMEc a corpoundimdthyllbilfodidvention which is effective
for this purpose. lg practici=ng tkisvateithod, the antibiotic can be

adm nistered in a spiggde daidy deasletdd multiple doses per day. The

treatnent regi men of €qui re- 5 adofpirsliméth&Rca¥eiylext ended periods of
time, for exanple, Jseveral daMshﬁ;o,g,{,Q{zoﬁ{agfglbg{y@a&o si x weeks. The
~anopunt per adm ni st dose _or t%tﬂ amount adm nistered will depend
on such factors as nature_ and s the infection, the age and
geheral health of t tlent th QcErt&s K118

antibiotic gnd the organl sm re N ciogjpf 9 mtj‘d?,rx ?iheﬁlosp?ln ectlon
Pref erably,*t he co s of the i adm ni r ravenously.
Anong ot her pr oper he gly co ndm E’E{ﬁeﬁl nr\"}%lg%ll on have
been found to have II'E uced marmal iH “‘i’r ?ﬂe when adm nistered to a
manmal . For exanpl e; TEFhe phos‘phon Jeeby ROt e g defll vatives of the invention
15 have been found T&ChHve reﬂucedhﬁnilﬁﬁ’?"]gﬁﬂ‘ﬁ@lgml? ¥Yney accunul ation

conpared tol3the correspondi ng non phosphono substituted conpounds.

‘Mor eover, certai nAdgg@?%% I f&a&]ﬂ% &ﬂ§dﬂﬁy&5&1&iﬂé%6ﬁ:ﬁﬁ¥&9te%¥e reduced

;-_.riephrot OXi Ci ty. een di scovered that the addition of

‘a cycl odextri npmmdmmhmmmumwmm@dmm&@ﬁba. ni ng the

gl ycopepti de 2Q._conpounds of this |nve on_f.
nephr ot oxi city & Ltﬂg §‘{?§eﬂtﬁﬁ%‘1ﬁ?ﬁ‘ft§} R %‘P% ycopept | E con‘bound
when adm ni st engflwhikes, Wasspal. The foll ovm ng synt het I ¢ and bi ol ogi cal

exanpl es are offeredt0|llustrateth |nv ntion and are not to be
construed i A%any way as limting g CEOPYefi s jnvention, 25 EXAMPLES
I'n t he exarrpl es below, the fBFﬂWVﬁMB N, LY PIYER e t he fol | ow ng

To a mixture of vancomycin (1 eq) and the desired aldehyde (1.3 eq.} in
DMF was added DIPEA (2 eq.). The reaction 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
b 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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nmeani ngs. Any abbreviations not defined have their general |y 3&@P&gsmbgr 2004

meani ng. Unyes@sseiger w se stated, all tenperatures are in degweassésgl si us.
ACN acetonitrile 30 BOC, Boc tent butoxycarbonyl DI BAL-H =

~di i sobutyl al umi num hydri de DI PEA diisopropyl et hyl am ne 54 20 Decenber 2004
WO 01/ 98328 PGhagisiuni @@k, didthevdlailesiempyed tder raouuteto ghdS> = di met hyl

sul foxi de eq al ent c = 94

| uor enyl met hox@@ﬁ}a@é‘\éﬁ %&E&% hﬁgiﬁ‘g‘@ﬁ :hrqf"%@ztg?‘t@v?f';}ﬁ?%}"gh"%

met hyl M5 = meggins fiSthePRfifAca8aPPY PyBOP =

benzotriazol -1 -yl oxytris(pysrolidino) £hosphon| um 10 hexafl uor ophosphate

TEN20 = 2,2, 6, 6-t et a@qsmﬁ:sqgmpﬂdémdﬁh# ¢tbag¢1(540r$839m@hWN=rFA =
trifluoroaceti ¢ iﬂﬁ?cﬁ

chr omat ogr a%hyﬁli%B O%Y-Eﬁgli‘m%%%\%%gggnp eswﬁ\gﬁc%ifni/gllﬂ{r)lﬁ roc oride sem
hydrat e was pwexermsbd té +fAOrMCATp lis melptidnwas ddded, olyele15 mﬁlmoesbh@mnphar ma AS,
Gsl o Norway). r ent and rea AI drich
Gheni cal G| N esu itag Sapieg fER iR PR BB L e

Al kyl ation of W@&@I&e%ﬁd&@mfmmammmﬁoﬁ,%emmt he desired

al dehyde (1.3 eq was added_ DI 2 eq.). The reactlon was
stirred at aan‘B'FRdac@Hb%frléth‘PEm?toﬁolcihm#én%ﬁﬁfvﬁ%ﬁﬁs&m

rever se- phage %E% aﬂgil(g,atggwlsm%@, &qq%j to the
sol ution, foIIovve by 3 eq. Stlrrlng was
liquids partltloned. The orgamc phase was washed with 1 L of 1 N hydrochloric
acid, and dried over magnesium sulfate. Filtration gave 600 mL liquid, which
was diluted with 600 ml. hexane and passed through 200 mL silica. The silica
was washed with 100 mL 50% methylene chloride/hexane, then 300 mL
15 methylene chloride. The combined organics were concentrated in vacuo to give
2-(decylthio)acetaldehyde (48 g, 220 mmol) as a colorless liquid that was used

without further purification.

N
N /

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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continued for an additional hour at anbient tenperature. Af t ef? PREmPE0 o
was conpl ewa) otrdsszsnet hanol was renoved in vacuo. The resi #0eUS@813998
precipitated in acetonitrile. Filtration gave the crude-product which was
then purified by reverse-phase HPLC. |f desired, other glycopeptides
antibiotics my bEhjiopdime(mi0 t WireaYer odredente. CGeneral Procedure B

Synt hesi s of 2-(Decyd.@hio)acet al dePyde wmdamyeint r ogen, to a suspensi on of
pot assi um car bonat e 327 g, 200 nmmo$() iN"a2€depkhifttdF1 migcomgsinadded decyl
brom de (10 m., 50 rml) and 35 nezcapteethanol (4.4 nlL, 63 innol). The
suspen5| on was stirregl at room tepper aN'EFLZB(&daylﬂﬁoﬁ&vaaﬁcbﬁ?mﬁartl tioned

bet'ween wat er and 8Q% hexanel et hyl 13 acefat g hRg29 ag,gm)%ge was washed
wi th 2N sodi um hydroxi de, dried over SSV&QOQ?&gnber 004 1/ 98328

PCTI 1JS01113998 nmagnggi um sul fate, ggnd fhe vol atiles renoved under vacuum
to give 2- (decylthio)ethanol (10.2 g, 47 nmmol) as a colorless liquid that
was used without further purification. . Under nitrogen,

2- (decyl t hi o) ethanol (50 g, 230 mml ), NN 5 diisopropylethylamne (128 ni,

730 mmol ) and net hyl ne hl.or 0 o0 thi

sol uti on) was addedy n‘p ﬁ‘?ﬁrél Og%\n’ng ‘%ﬁ%‘ﬂl Ci?f%d%‘gﬁlﬁ'ﬁ?)a‘fe%‘l%ky&- '
py[ Ihd: ne coﬁl %gd&ﬂ?o%zzﬂ)ﬁﬁndqmlﬂN%éhmrhmmt h&mfﬂ}(}wd& adﬁ&l)&h;ﬁt) agd

e ene chloride r .addi e stirred a
furt%er 15 m nufd®&o ycmlgg]i@hl "H% (ﬁig’c@o\}&l@ﬁnﬁﬁ"“&ﬁa@d The 10 mi xture
was renoved frOﬁ‘ALHEf‘soﬁ;%BWeﬂQlaEﬁﬁé‘(ﬁéniL 930 find Aak BEred | QUi ds

_,_‘partl ti oned. The organi ¢ phase was washed 1L of 1 N hydrochloric
aci d, and dri edvigerepslyrgigaemitempsaiedeos hcnm*r mﬁlelcgwsgaf/‘ehlsb@mmﬂlthmw d,

B s e e

15 net hyl endﬁcth%e@Mmmmmqhm%snmtee,thMtsodmmd in vacuo to

That was used  SHeRTBERRNAT (100 54f0 Prim PRt e B GRLATI B3 Syt hesi s
of N' -2-(Decyl é&ﬂe@.) AfibythreY 8660 heGbattion was analyzed by reverse-phase APLC.
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
33 3 —
3.4 0.5 N*-2-(decylthio)ethyl vancomycin
4.0 0.8  N™ N -bis-[2-(decylthio)ethyl]
25 vancomycm
. 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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20, Procedure A: Under nitrogen, vancomycin hydrochl oride hydf&Peserperg004-

0.64 mmol ) waseddsled to 2- (decyl t hi o) acet al dehyde (139 ng, perfkesdd®s) 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 which all prfedin@ Conselution oSamboraykin Balrodhiciddi(Bung; gdmabhol) ohydr i de
25 (60 ng, 0.96 | ) was_added, followed. by. nmethanol. (5 n
trifluoroaceti dn%%lz@é%’ 4 mi} was freated wi OP@Q%F&'XH&R%‘LST@Q‘&’:&J& for 55
mnutes at roOmT LRI fiBwal By Aoy ERd)butaldensAt §Ro PR ase mdwifst 25he
product distribution based on uv absorption at 280 nmwas as follows: 56

20 Decenber 200%- \Adiep 30 agsbpepriipnapixpurs wastented with BRA (192 g l2 ks ea

%°r oduct 2. 029v: i | §) h 1 2

55, 378 2. { ooyt LRy ARy e B RC R ol DNSidbh, YRBFST £ finkucs

N om -bi s- [ 2- ( deeputihpriettiyF}2-¢etditto)ethylompeinmyclr is predipitateRin Under
nitrogen, to a soj utio :(decyl t hi o) acet al dehyde 10 (crude, 48 g, 220
mmol ) in NWdi rf’t??tﬂ?lit‘?]ﬁh@ir‘f“é@ (1.4 L) was added solid vanconycin

hydrochl ori de hydrate (173 g, 110 mnol) followed by

N, N-di i sopropyl et hyl am ne (58 niL, 330 _nmol )l The suspension was stirred
vigorously at roomtenperature for 2 Haple] n the course of which time all

the vanconycinn fully dissol vegyeldiahiod bf Copbmmcetic acid (53 nmi, 690
"mol ) was 15 added. The sol ution S stirred a further 90 m nutes, then

sol i d sodi udcyanobor ohy (Féxienia TOWhexein R7iy Nrindiopplicgpimgéed)-by et hanol (800
T 00 g e B ARARRS R R BRI o 00
nmwas as follows: 2¢"A35(2Eldsyitin)ettiylearcoinpidbizaifitofdacdate (1 g0.S8lomonconyci n
and diisopropylethylamine (0.23 ml, 1.33 mmol) were combined in DMF
" (10 mi) 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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3.277N-- 2- (decyl thi o) et hyl vanconycin 3.33--- 3.40.5N " - 2- (d&Yeerpe00hy |
vanconyci n 4v0Quédsest, N --bis-[2-(decylthio)ethyl] vancompgirfice ;84 The
reaction mixture fromeither of the above procedures was poureg ?o wat er
(7 L), resulting in a slightly cloudy solution. The pH of the soI ution was
adj usted to 5 Mﬁh@ptuimﬂ@l@lS@ihtmﬁﬂmmWﬁbaedy&mm@aw}tvhﬁ&ﬂy@uﬂ he formation
of a 30 white pre precipitate was collected by filtration,

Itate.
washed with vvat@rsmfﬁ'ﬂ%c%?iﬁ 10@&&51?@109&& éF?c@HORY Hdisfanpime (hmlo af f or d

N2- (decy! t hi 0) eddiknolwads 9AdaYo Frbbbm

purification. 57 200 cenber 20%‘2@%\/\% 01/ 98328 PCT Oq%%&g procedure C.
A sol ution of v@%@%ﬁﬂrmp@m@rmalhrs,(a@mogunmmemasacuumeaa\v H20 (1:1,
30 nL) was tEke b 0.54 ,42mm|)
fol | owed by 3 (a’g’% TUW?] 6”‘ agaﬁh@l@%?}%{b% ‘A’Vf"‘(f?ra?‘*? EVWES After 30
i nI )tpel lreacéllanphﬂlmduﬂ&emgslfgge@licbﬁasmmnaxﬁthﬁa%(moﬂ)%gou&mdﬁ y16. 8 )
mo ol | owe ter to m nutes, the
crude product I@%r %%E%F& IRGYE:] ?ﬂﬁ%@ﬁﬁ%%ﬁﬁﬁgﬁep@sﬁp@eﬁweaﬁgﬁcmﬁwe
acetonitrile (%@nﬂkbomf@@ﬂpbﬂéalcuﬁtm& mﬁgffoﬁﬁ&WﬁSé@ (Fornula Il
wherei-n R3 is N (phosphononet hyI) amino; RS is hydrogen; ' R™ i's hydr ogen,

and e is - CHZCH2 S-( ‘9‘9#!3} ?\Pfe(’ifﬁ@éfc fpllews.o) et hyl vanconycin
bi strifluorqgcetate fhk fhimfdlida Eg(ﬁqu VAR 0.23 n,
1.33 nmol ) were conbi ned In DI\/?: tgl r%%’?ﬁlgﬂgo@@l neous. '

~ HOBt (0.080 g, Q%amnhﬂu;»-pand‘bmmd alﬁn@lﬂefkﬂﬁh@phﬁnéﬁclm)m@ﬂ [4e then
Gontai ning (am RERUNT Vbl s ileasa B B E mh s BRI
di i sopropyl et hyéthytamma((@'lm rYP.O ik, 5.8 nifmial) ywad alde@ bkl the (Bxide)stiy@d .@dded. The
Feacti on was | UMGEITPBBRORHY Epeids dstiliad derrachon Binms was then
. 15 cooled in an ice bath and formalin (3.7%, made by diluting commercial 37%

formalin 1:9 with 50% ACN/water, 220 ul, 8.8 mg, 0.29 mmol) was added. The

reaction mixture was stirred at 0° for 15 hours, at which time the reaction to be

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
precipitate the product. The solid was collected by vacuum filiration and dried
in vacﬁo. Purification by reverse phase preparative HPLC gave the title

compound.

D

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 diluted with acetonitrile (40 m) and centrifuged. The supd}Regcaher 084"
di scarded awdol/Bbs328 enmai ni ng pell et containing desired proggaigsoassoes

di ssolved in 50% aqueous acetonitrile (10 mM) and purified by reverse
phase preparative HPLC to give the title conpound. MS cal cul ated (M)

1742.7; found (NtFrociZfdcglaminaeipinel 0105 1bmepek 8% wasfused npibawid 11

(Forrrul all whe %ﬁr@@@; R5 N-. (phosphononet hyl )- am nonethyl; Rl' is
hydr ogen, and Red | -NH (CH2) 9CH3)  ( Ami noret hyl ) phosphoni ¢ aci d

(3.88 g, 35 nmol) and dusopropyl ethylaamne (6.1 m, 35 nmral ) were conbi ned

in water (40 nm ed unt neos Acet opi t (50 m)

and for mal dehyd® %P' é?‘iyii’r‘imf‘ﬂaﬁﬁ%d ?‘@HD Hf S0 6'50”60 rﬂ*ﬁf é@@?&e t hen added

to the reactlon(lmmt ?&md&ﬁetﬂ eﬁga;gwﬂagg mmg@a@&%;gmlsggs
ecyla

Af ter approxi_mat el m nut es both m noet hyl vanconycin

tristrifluor éac@ﬂa%@) inpetaylgne chloride@p mlg waerdi0 migpied pyheteagionmixtrg 6. 1 nl,  °
35 mml) were %@&f&%ﬁﬁﬁ%%{’%%&% eAsa_llilﬁ?l Sﬁf«thﬁe cWas stirred at

room tenperature for approxi mately inme the pH was
adjusted to 5 dmbm&mmbﬁzgm%)m&abudlhmridel(%mliasvasamdeden n vacuo,

and the re5|due as .|lyo | i he res tri d wth
wat er (100 ni), ZAM %s%/aggr&b sﬁ{rqutgmu(tﬁaygﬁ 3455(2 @Hﬁ‘ﬁaﬁ%@‘f&gﬁéﬁ ed by
reverse phase pwemémhddea ahﬂ’tlﬁﬂnﬂtlﬁd: Mired {813 0tminbes KOIP WNIH'C. MBhe al cul at ed

(M) 1756.6: found (M) 1756. ound 11 was_al so prepared as_foll ows.
10 The qui nd® .Eﬁaﬁpnsranx{urwamﬂq@dz WW%%QWW%W@@ @PWB’GBC[ ng, O0.28

o srarr Do b A @@@gﬁ%ﬂ@fﬁ%ﬂu@l---“l& m” ﬁeﬁ% | sopro 5”? ef ﬁyl gm)ln)e

were slurried in 50% aqueous” acetonitril m_)
(972 uL, 720 rrgorgﬂmslimﬁbwyslﬁ@l@teéddbwa@ndlwuhé%m&@uceclé(m&mﬂ) followedbom

'terrperature unt h tiQn m xtur s then
15 cooled in an *E%I%gg%gb%%})‘f ?rilﬁg %ﬁfé(sggﬁg@l&ag%gﬁ%%%ﬁfrﬂaﬂlﬂn%g rcial
37% formalin 1tc9abdﬁh06ﬂ%&ﬁﬁtma(&0m]@3@asuﬂdecﬁﬂﬁ&marﬁu%ﬂﬁ@éﬂb%5 added.
The reacti m_x | for:.15 ho , htlrrethe
reaction to ‘Be ’5’6‘?% ﬁih égﬂ{“g%w%@nﬂﬁ‘ﬁqé‘ﬂ 5F°S 'HPﬁB'a%N HCL to
about pH '2i TheogHnkt M&eh@ﬁaﬁbdlﬂ@ﬁﬂ.)%@s&ﬂeﬂhuﬂh&&sﬁﬂ%oﬁq%md%a and then
t t
acetonitrite volume of 100 m1.. 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,

60



20 was added (75 ni, followed by 5x10 nlL at 5 ninute interval 30 Decembeg2004
total) to wpRAchshs ate the product. The solid was col | ect edrixsoymesgim
filtration and dried in vacua. Purification by reverse phase preparative
HPLC gave the title conpound.. The internmedi ate Nvm decyl am noet hyl
vanconyci n tri ghd {01 0303®% Qcetaliriteia vk heonedning 0184 triflseroaceticN-

oe- 2- (decyl am no) et hanol. 2-(n-Decyl am no) eélgl?nol 2..3 t,% 11 I, 1.1
eq) and DI PEA pad)go pemovepolarBrpurities (ysh sdpsidun vangpiriegm) e’?#&tﬂ‘i@‘f{‘gﬁe
chloride (15 |-Re, 4 il 2kl g 0219% At Hiadtb Adktic acid

chl or of or mat e%%ﬂggaﬁ%%ﬁ@m?%ﬂeg}gﬁ%@%t hylg(LaUr)\Ie%chl oride (15 )m_) was 30
added, the mi xtogiee$ giof NEB-F-Fmage-mrilenyiaptnqcHid) Yeaemerimpg #s 3N hydr ochl oric
acid (50 i ce and s rate hum bi carbonate (50 nli). The organics
were dri ec%vb%%%@ﬁcﬁﬂ%@tﬁa%%?%%md the sol vents renoved under reduced
préssure. 59 2@ DecRitBoi(ANRlaminifethil SRBGAYy AL THIIBODACEIBS NF™-(N-
Frnoc- 2- (decyl am no) et hanol (4.6.9, 11 nmoo 1089 S used ,w further
purification. gm%z%@ylféﬁ%em)%@ﬁwyﬁlb@%ﬂ’&?‘{%%ngoévoelsded? i1(§'r]1]t‘ g)wﬂf)xal yl
chloride (12. %f"nﬁ;g)m éiatéﬁihyﬁiﬁ #6200 il0Efof S®mithiesaThe Axtuee w5C Was
added DMSO 5 (14.7 g?ei n nmet hyl ene chloride (25 nL)_ qver 20 m putes. The
reaction m xt upescipifated éntp etherscqnrifugel and Tpsked vith acgioniigle. ReFersoplase i j on of
N- Fnoc- decy] ani noet.ha ' tﬁiﬁh&r' : ;was added
over 25 m nm e%’r‘?fﬁﬁ?%ggtgg(?@?%{ﬂ %tﬂ%ﬁ%g&%{&% 735 t00'?’ZOStEI:J.?'l Q%?%?ﬁ?l am ne
(21.49 g) was atideneriddaninates) gaheNH-2(nudeybniine)etiylvancgoyem maited¥a4t - 10 to
-=-20C. The 10 reaction m xture was quenched with water (120 niL) foll owed by
¢oncentrated S8 uric acid (20.0 g) while maintaining the internal '
tenperature at 0- 5Crhd iftermRiigRNjubukhdins satta$ N'Ed dedydaninoethyiasheninyeit h 2%
sulfuric acid (100 nL) followed by water (2x100 nL). The organi c sol uti oi
was distilled uvrs@reped@sfleWs60C "to about 100 nL. Heptane (100 nl) was
added, the § rat g, F"h’% ' valcéifigein 0TS 8 S ek bfifipped
distillati orkllgv\n%g colrﬁdihn@z untwl?ﬁ?d}ggy?dual_ vol une was_ 100 I\/Lp. Mor e

hept ane (100 nivitvwemectidisd! stimer witcaddedyanpemysin hydresitaside {59-8 82 Nyol ume of

bath was cool e unieyepytERedfdhagnd i uE GO ELyBATAA T A1 1T The

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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precipitation of the product. The slurry was then cool ed to - 30December@Qddd
the 20 sl urfyoisastirred for 2 hours. The solid was thenpephlseGisest on a
Buchner funnel and washed with cold (-5C) hept ane (2x15 mL). The wet solid
was dried in vacuo to yield the aldehyde. c. N~

- (N-Fnoc- 2- n- degyl ade&yiﬁmmmwmmwa@mmm&eNm‘@ancorryc| n
hydrochl oride (12 g, 7. 1.0 eq), N Fnpc-2-(n-decyl am‘[@
acet al dehyde (f@“gdecyla@%?gwaabcoé‘mcme{ﬁ@g{ﬂmoﬁ)fﬁ dagsolved, 2.0 eq)

vere Sirred a(sDOR) L7 ERFRELLEn EnBMICYB0! B CRimPRAR 1oeon Sodi um

cyanoborohydr| , 22 ol was added, followed by nethanol
(120 L) then tmmbl)umseéstaé;mdth@redct(onn@xmwmdm%m TBy)DMEmR@s m xt ur e

was stirredcfar 60 nut es dﬁ% renoved
under 30 r edﬁc amBYeslgﬁ?cuo a?ﬁéhcrsgsﬁgﬁa?ﬁg&é@%i&loaﬁg\%glgi %Eﬁ) %ggo

di et hyl ether gy, %e&olﬁttﬁﬁﬂ@ﬂb&é@oﬂ\hBﬁ&hnwﬁnﬁéllahéhﬁdmemﬁed with ether,
and dried under vag Th rod Se- phase
flash col um, gryes @%@M) é’ﬁggﬁo V\gglt‘%u@ﬁ{(}é@% %@e‘gﬁ}h ng with
10, 20, 30% aCQhﬂé”ah&tﬂe%ohd‘w‘ﬂ@écﬁfect@&@ﬁlhBh&iﬂéﬂﬁﬂnél,%dh@ﬂ%ﬂi%ét@ﬂﬁﬂéC aci d)
to renove pol ar |rrpur|t|es (such as_residual vanconycin) then the product

was el uted witH59 MW&IFWHﬂWW@PWEFQ%ml%h@@rWl M2ior oaceti ¢

7111 wor oacdd ar il e PhEshlbioea gy g pRbLOSTUR I Ve ARIE R Pe 12 °

vanconyci m tri fiitlocongpoetdt e. N - (NN Fnoc-2-n decyl am noet hy| ) vancorryci n

- (;100 ng) was dissolved in 1 nL DMV (1 nL) and treated with piperidine (200
“uL) for 30 minutes. The m xture was precipitated into ether, centrifuged
and washed with acetonitrile. Reversefxaapte 30 preparative HPLC (10-70%
acetonitrile in water containi 0.1%trif] uoroacet ic acid over 120

m nutes) gave N'- 2 (n-decyl amER?PE'EWP EBWHE@H as its TFA salt The

I nter medi at e qui nucl i ?F(;}%“ﬁgﬁwggmwigegﬂ. SptlenvaRAHICI N Was
prepared as foll ows.

N 8- (NI - Fnoc- décy] ami noet h vanconycin. To a
2L flask eqdfpped anpinomathyksdi2 is hydrogengand I%%%\E 'éazﬁ%)sﬁl
hydr och or Fde” (50. 0 @bl 4AOH 0355 A lSkE hd > 5 0) OV (400
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. 'i‘he mass speciral data for these

30 compounds were as follows:
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di i sopropyl ethylamne (11.7 m).

t enper at

reaction
g) was added i
stirring 4 hour g
water (675 ni) \
reacti on m xture

to pH 4.
bath for

and washed with

ur

m xture had stirred for 5 m nutes,

oQ1/08528

ours,

The suspension was stirred at0Pessmmber 2004

at which tine the solids had di ss@magdinved hannol
(190 20 L) followed by trifluoroacetic acid (10.4 nlL) was added. After the

bor ane-pyridi ne conplex (3.33

2-4.3 (4

1 hour,

on orti an rirﬁ.ﬁfj ' It h net hapgl ;ﬁ@) After
- tﬁ:é’BlPP‘étﬁﬁg ‘an Ry . ;_\M%%r.g_u_ee—bau and
Vas addedyat a rgte to kegwsthe tefperat ugmeel ow 24qC. The
Was—wer-Fet—+eo—29—-room tenperature amd—109NaG-was{added
jpprox 152n). THe resul®&d2 slurry was cb®7éd in ar] ice
amd—then The pr duct 1S  C Iectejby va fiTtrgtion
cold wat®r (2x10 Q%e olid vvasﬁ#’rged in vacuo at

50C to give tgetltle coppound as an of7 teto pal e- pyjg ol id. |61 20
Decenber 2004 01/.98328 PCT/1JSQ1/.1399 ' i :
vanconyci n qui ndcl i di ne §al t. V\h_( N' -- szc_;ﬁdecyl af noet hyf43.6svancomjci n (88
g, 42 ninol) wag—ehssetvet—tn—DMR—(560—it by StijTTTTIgat_TOo0m
tenmperature for {1 hour. €uinuclid ne ( 486.03 84 |‘rm)l) whBétided, 4nd the
reaction mxturg Stirred_tor 18 hours WF 5 reno n vacuo and
the solid was triturated7vm'th acel onitrﬁ% 00 ﬂ for Y?%('ﬁ_u:i The solid
was col | ected o a Buchngr funnel| and tj4dggated with acq’gggn-]trl I e |(200
m.) for 16 hours gnfnm”' e{/06 7 g{i was—ageeg-at—t--s—+g, and
the solid waggcq | ected 9n a Buch er fum'm]‘24 washeq with agze®nitrille (500
L), and then r Tt T e (300 M O ATTer _StITring for 2
10 hours, the sofid was Hbl|ected] on a Bi&fer funijel andldf42d in viacuo to
give the title gonpound,, Exanple{3 Pr i on off Conpo 2 (Forjrula 11
wherein R3is -CH_R5 N-FDhO'inh()n het h\/ﬁ?%% aminoget hyl Hﬁﬂsé ogen,
and R is -CH2CH- S—(CHi‘ngHS) P\rnl nomM)phosphonl c qq1;314(0 295 g, 266
nmol ) and dii sop._““"' et "! a-re—-0—649——37F2—mtot ) wer-e—conbrmed; i n
water (5 m) anf sti rreIB until hpnogenddss64 For malidehyde 178%66 sol utjon in
1-120; 0.044 nl, 067585 Tl ] anfl acet TIT€ (Dfm) Wwer en added to
the reaction ¥ xjure. 14 1467 19557
15 1772.99 1773.7
16 1816.06 1816.5
17 1815.01 1816.2
18 1829.10 1829.8
20 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
25 24 1801.04 1801.6
. 25 1932.86 1934.0
B 26 . 1880.12 1880.7
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20 After approxinmately 15 minutes both N'"- (2-decyl thi o) et hyR0 Peseebm2oom
bistrifluorwaxeras?® (1 g, 0.53 mmol ) and dii sopropyl et hyl arcnes¢idzés9 nl ,
3.72 mmol) were added to the reaction mxture. The reaction was stirred at
room tenperature for approxi mately 18%3 at which time the reaction

m xture was diluted with ACN (40 m) nk:lxl}ﬁfiri fuged. The supernatant was
di scarded and 25 tiepafitinifae iternediafaitefl FrjtrepAGhg £ doMpORHICss (HES

di ssol ved in 50% aqueous _acetonitrile 1&}'0 rrﬁ3 and pﬁgi_fied by reverse
phase prepar ati ve ippeatiangFernyda dhwherein Reis Q8 R igH; RS is hyduogen.aad( )

1772.7; found (MH) 1773.4. Usi ngnt s and the appropriate
R P LbRpRRAR

starting materials the conpounds sho re prepared. The mass °
spectral datasfor theddhreglter 3msdieddbskvenslitied with 4 cumslen®s, idtogBeindetber 2004

WD 01/98328 5 10 2Q 25 PCTI CTSQ111399 und . No. f reebase) bserved
V| = 11725 6317 R s regionrar e gyl I8 B Ml SERESC)
51742.961743. 6 6uld&iARa KRAB46B #celatbsali{20.8', B281 199 nidN)lahd IucthMI(T000041771. 8
101772.991774.3 .1 17(?5. 661756.6 121772, 711773. 4 131756, 641757.6 :

ml) under a nittogen atmosphere, 4'-chlorobiphenylcarboxaldehyde (2.88 g, -

1.33 x 10 mol, 1.1 eq.) was added to this stirred mixture, followed by methanol

10 (500 mL). Finally, sodivm cyanoborohydride (0.84 g, 1.33 % 10% mol, 1.1 eq.)

was added followed by methanol (500 mL). The resulting mixture was heated to
) 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



141754. 671755. 7 151772.991773. 7 161816.061816.5 171815. 011816 29 December 2004
181829. 101823@p 81/9533¢378. 11878. 2 201802. 741803. 5 211830. 75188dr/ds01/13998
221849. 661850. 6 231800. 761801. 6 241801. 041801. 6 251932. 861934. 0

261880. 121880. 7 63 20 Decenber 2004 WO 01/98328 PCT/ US01/ 13998 Exanple 4
Preparation of af-j4rthbmophdindibenzyd-&BaB46H] in the epuleiselgl, wbichriproalaigd isfto ehe

I nvention(Formul a _H %er%i n. Eéé3ﬁ; RSis H R' is hydrogen, and is
4- (4-chl orophenyﬁrﬁeg ﬁu BYRTHree .‘f'i ter 3-necked flask-was fitted with a
condenser, nitrogen iThegrodirt3df heatdvtionworeahayzalty rstdrserplage HPPEr at us. The
flask was charged.w.th | verized. A82846R acet.at.e 0. . 1.21 x 10
nmolt) and net hanolm](zi‘éﬁsz‘g) %%‘ﬁi@?’h’é‘% Wﬁ&hﬁ?ﬁ@r&éﬁﬂ&d&mﬁm

4' - chl or obi pheny heay biawRlsarinteedt 3tcth couaistﬁfghafgs e6Blbuffer5980. ) was

added to this stirred mxture, followed by nethanol 1 éIS\I)OO ). Finally,
sodi um cyanobor ofJENattipe =@migutes tozi)%x aqugoys byffier/600 CHgNat tigss HHded

fol |l owed by net hﬁgg!l ( R« @@ﬁe(\gﬁsc o reflux
(about 65C). After ﬁgag(r&s{a?f%?ee’r}:aﬁexarqﬂéﬁgbreagﬁson m Stureﬁgﬁ’ggﬂfed
honogenei ty. Aft phospRirichuoidris 1680 mEwbkteny, t he heat source was renopved and the
cl ear reaction m xtur .1 ured with H nmeter (6.97 .at.58.0' C).
IN NaCH (22.8 ni) ms%%cdﬂéﬂﬁ%ﬁ%%gz% o”v%ﬁe&%'?@hbéspﬁaf“g( %.d%s"f‘g?d’&. 70).
The flask wasipequ.9 PanyWitibera, 840684l | ati on head and the m xture was

concentrated under partial vacuumto,a  weight of 322.3 granms while
~mmintaining the pot { Uppe prceessechbehhegabove, o prodict of Kiample 4 can. -

_ be converted to a compound of the invention wherein R’ and/or R’ is a

1

substituent that comprises one or more phosphono groups.
Example 5
15 Determination of Antibacterial Activity
A Ia Vitro T . E!lﬂl'l!"

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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45C. 20 The distillation head was replaced with an addition f@fRetember 2004

cont ai ni ng wbQ@esshs of i sopropanol (1 PA). The | PA was addedrciyosgmiisest o 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 aRuerocpeosirging)MIGnwersdetconimedbyedisuairspéstioniof theplates ghed and

found to 25 hold .714.4 gr of .t he .| .PA/ Sy | ask was

re-equi pped Wi tgﬁmﬁsW&yﬁ%gpg%%%P&%T%%%éﬁgﬁé@éﬁemggiuum to renove

the remai ni ng WRiRABA cous PelsSMISA) Naethicillin-yes{stat? S@plylostreus @drduwsyed t o

pol ypr opyl ene. peiais-senHSEc aHblgoee R (GSE et el P ng

pol ypr opyl ene e , I ol pul I'ing

dry 30 on t fﬁ%@ﬁ i:{?rﬂ ; vaRdoRivic] sehivdEmeRdodds t he vacuum
¥ %CJC%\&%&?)Q t pin E)e Yo i

oven to dry to “solTd (22.°87 g (theqgry = 22.43 g)) was
recover ed. HPL@ecama(VSH Bm) arnemysinsensiiverieearicut@ecays (858 K8 ght  per cent

of the title conmpound. 64 . e} 998
(4-[4-chlor ophé’%ﬁofnggr?zrﬁ ‘%%‘%@%%%ﬁ %ée]u cr ugé&%%ﬁ?%,ta%é ch transl ated
into a correctmiVei Aje vih@htychf reG@ak FWnteFomcprsfueninrs sabittvhéo r eact i on were
anal yzed by reverse phase HP tilizing.a Zorb SB-C L. .col.u W th
ultra: violet ItPWEWLﬁ?ﬂﬁheﬁm%mrﬁg{aﬂ ETRFPRTH aﬁ?azglair%ﬂt sol vent
syst em consigt iag.oh (PRIGAAHRATYRBI VAT Ap VarcbiigbinaésistilEnferfeostaut €s to 40%
aqueous bufmér{?po(%‘)! CH3CN &é‘i‘m = 30 I%1)53,utce1}§) g%s used, wer_e tEe aqueous
buf f er was TEAFaéd@linsengtseiq teigopianin (¥RE 58 yrapB)g! er). The
‘hntermedi ate A828 a gﬁ% B eﬁ{f&,@{,&‘gg@nﬁﬁﬁﬁ{){'ﬁgd{aﬁ@.l 10 U. S~
" Pat ent Nunber éﬁgﬁ%@&%ﬁ&&i@ g ppgggg%rg’s escri bed herei nabove, the
product of Exangenetyde CERE GoeVenGvly entatotogous cessepBamg obthetaa G-Avent i on

wherein R3 and/or RS | bst it uent . )| hosphono
groups. Exanpl eEBOYBe BZ%@PF%&?R‘% egﬁérogﬁgoﬁ%ggﬁ’%?%ﬂg?’?%g ﬁllga\?/ll (??/' g’éﬁ&gﬁ.& Et na
Det er m nati gn Vs €l2) MA@ pkniclii-sensitive Streptoafcod prieumbnike @SSP or y
Concentrati ons %Cs)_ e - -
) ' and penicillin-resistant Streptococcus pneumoniae (PSRF). Because of the

inability of PSSP and PSRP to grow well in Mueller-Hinton broth, MICs with

fhose strains were detenmined using either TSA broth supplemented with

defibrinated blood or blood agar plates. Compounds which had significant

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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Bacterial strains were obtained fromeither Amrerican Type Ti s3@BecembinZ{}0d
Col I ecti on ,é,%T ,gStanford University Hospital. (SU), Kaigehywh@:$3esmanente
Regi onal ory in Berkel ey (KPB), Massachusetts General Hospital
(M3B), the Centers for Disease .Control (CDC), the San Francisco Veterans'
Admi ni stration aﬁ@wuam/masmpampzems&bhmmw@bms €20% €BUAaaBhn

Franci sco Hospital (UCSE n I n.resistant .enterococci were phenotyped
as Van A or Vasnob zgadsgt(jﬁéﬁ ”P%é §$‘W’9’FW§S GOREEUSd: M VAROHS B8 e

vanconycin 25 LagicH btk rRéRE 0EOH6¢ teh ol sl didaris gerajerResle@sTMAN A, Van
B, Van d or Van™ C2 were obtained fromthe Mayo Cinic. Mnimal inhibitory
concent rat i ons pow idaty medhod was 38edte defernige ¢ af gploBH fWhmﬁFSocedur e
under NCCLS :gw gfggnes Routinely, the conpounds were serially diluted
into Mueller broth in 96-well mcrotiter 30 plates. Overnight

cul tures of bacterl &ﬂg@ieraaitbmcmoen@idfmeéuvmﬁelewewﬁ%@rtbaﬂwﬁfﬁtsiGOO run
so that the final conce rati o n, each | | - x145 cfu/nL. Plates
were returned t8%EE CP& 'ir%d ﬁ@&v\?‘%"ﬁg%‘ (or 24 hours in the
case of 65 20 Decenber 2004 WO 01198328 PCTI US01113998 Ent erococci

strains), MGCs were determ ned by vj | inspectjon of the plates. Strains
routinely testdd inkeoDetgrmpation etdnibacterial ACHVIR 1i ci| | in-sensitive
St aphyl ococcus aureys ( ; 1 il didd 5 st ant St aphyl ococcus aur eus,

met hicillin-sensitive Staphylococcus ep| dermdis (MSSE), nmethicillin
 resi stant 51®t aphyl dnﬁm@mgm a eompanng of {RsEyention edadrainisteredeifher y e

e pooccus ARSIl Eubllaned ALY RLAA05 55 HinfEld S RRACTUBbaCCR! 25

(VSE Fs), van r’esi’s erococcusfaecium also resistant to
teicoplanin (VREversereffias, the doscamaingredised ingssesindgrovprferioe oThisdoseaeci um

sensitive to teicoplanin VRE Frr Van Vanc i re5| stant .Enterococcus
faecal i s al so noctemEnation o notaﬁl)% cﬁ}%ﬁmé&\? Soy'es V4 "(')%@'ci n
tesistant EnterQ&REANS osi@%gdﬂaazemgtanmndr@smﬁmhgmgmaémew\m B),
ent erococcus gal i nafium of _the Van A genotype (VRE Gn Van A),

ent er ococcudS gampxippe tolerated dose(MER) aghieysdnot ype (VRE Gm Van C 1),

ent erococcus casseliflavus of the Van G2 genotype (VRE Cs Van C 2),
énterococcus, fl avescens of the Van C 2 genotype 15 (VRE Fv Van C-2), and
penicillin sensitive.Str Bioaveilehility Shrdésgnmhlicee (PSSP) and

penl Cillin-resistant St rv?e? Mﬁ%@ﬁm&%ﬂgﬁﬂuon%%%%OWor
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 hour and 4 hours). Blood was collected by cardiac puncture and the following

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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i nability of PSSP and PSRP to grow well in Mieller Hi nton bro2hPegomber 300¢h
those strai gg @REkPgdet erm ned using either TSA broth suppl peikashswdst h

defi brinated blood or blood agar plates. Conpounds which had significant 20
activity against the strains nentioned above were then tested for MC
values in a | anlymece piaviedceofThedpse afbactemainateally W10 iveag that euffipisnites | i st ed

above as wel |l as, non- speci ed,,coaqul ase,negative Staphyl ocecc bot h
sensitive and %cgwﬁﬁﬁvdn%?me ?Ef?vr?rﬂyé- Bh énﬁg%ﬁ%’j’ lfﬁ%ddi tion,
they were test edctbld whd £BninR@eéd) s cogpamdneé fhid invention Gas iadniBnistered in as

Escherichia colt and Pseudgnonas 25 aerughg&s;j\. 2. term nati on of \gj ] Ti
Experiments t o Stglesiose gidher BY of sthoutagenislye 92 Was Ed P owRsof
conducted assd {RGd af LQpically Yah gt Hont & miaRinkAD6f Aol Yo Mafigabae” .
Fourth .Edi tjloﬁ,é_q?/v Ii’gﬂrg.}sand t\a/‘\??lki ns (%91). These experinments _y%(etre
conduct ed 30 noninimuny ofilesshin make phppoivconsopermally seaewexcis Wil r ai ns.

Briefly, sever c i . s ﬁgb E -“&ggﬁg gg@; ’ aQn at 35
C under constaﬁ{m%o(élxﬁgﬁ%g%ﬁﬁ% | 1%%1%6 reved a tur ng?:{u;i)[argtf a‘g‘gf}?%x. mat el y
1.5 66 20 Deceniiteh aipbakimide1508 sLilie BbiilaldSFH $2180 985 cabchlteB G thentesulhe

sanple was then diluted to about 6 x 106 CFU/ nL and incubated at 35 C
under constant agitation was continued At various times aliquots were

renoved and five tepfol M&éﬂgﬁh&ﬁwﬂﬂs were perfornmed. The pour plate
met hod was used to determ ne the nunber of colony formng units 5 (CPUs).
In general , 1®he conpwiiiemodel, amkibasieria aetivily ofia cempeyndnf thip MveatioNHife t est s
kn wvitro tests ﬁﬂg“g ggﬁg Qﬁﬂleﬁt@%rdf'ﬂb&%‘ \¥ bdMmotdv &L N Vi vo
Det ermi nation of nt|§ C e%%ﬂ%ﬁ%&ty 1. Acute To @dbi hSt_yOSP(l_Jdi es in
Mce 10 In t hesarasmi Faecalis orip Fanciuof sensitive orresistaitdo vencomydm).nMiteer ed
either intravenousl. r_subcut aneous| d 0 rved forn 5-15.minutes. |f
there were no ‘ﬁﬂeg}%@%ﬂ ?‘#?e“i}ﬂ%enéco e has °Pe°§§%‘88?ﬁ?§%h“§'8 o%d group of
mce. This doseimgkesRaiypd aadday rOn dayetiheyivete infeted in the lefcaterieedhighr t he
dose was maxim zed. General ly,, dosing hegan 20, mg/ kg, and_incre d by
20 Myl kg cadh (AR A (opner 4 SR APTRARDRORE alelte Vet ki HUBRFRLDE
test compound one hour after the bacte;;ia and at various later times (normally 1, 2.5,
4 and 24 howuss) the mice were sacrifi oéd(3 per time point) and the thigh excised,
homogenized and the number 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 actiYity.
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2. -Bioavailability ShWmin Mee Mce were adnministered a conpdbresmder 108t s
‘invention el 6lioghiat ravenously or subcutaneously at a thepapgidiiiSegdose (in
general , approxi rrately 50 ng/kg). Goups of aninmals were placed in

met abol i ¢ cages so that urine and feces could be collected 20 for analysis.
G oups of animals (n = 3) were sacrifi&mteﬁlarious times (10 min, 1 hour
and 4 hours). Blood was coll ect.ed .b car unet ur and the foll ow ng
organs were harvested-1 ung, %‘?‘“‘“ﬁ‘é sr“gl ccml‘("'(?ﬁ@? and spl een.

Ti ssues were wei ghed an@isgaeDib RadialbdlydCompdilldC anal ysis on the
ti ssue honpgenates and fl ui ds was used to deteral]( Eet he congentration of

the test 25 corrpoung'hEﬁ'PIP‘qu“ﬁfrI%B?ﬁtto expminafbe figsu tan,exershien #¢ f r om

changes to the f&s, %@?Mﬂaﬂ@éﬁ&é%ﬁp&ﬁxﬁ%&tﬁﬁﬁl@&d&&nﬁlér&@%ﬂb&ﬁn 3.
Mouse Septicemn a I\/b e In this nodel, an appropriately virulent stra| n of

bacteri a (nost mmmﬂsyﬂisswﬂamféms/kgoMaE and faale Sﬁrame-ﬁawmws(mﬂ\ms

adm nistered to 3 y. The
bacteria was cong}’ n%ﬁgﬁﬁd)tﬁgegéogas i cﬂ)?ndlij’c]l?é%s w@%%ndDe h ?88@%9\0

01/ 98328 PCT/ USQ1Y thgRg §1 GnkGirie), mwmﬁmhcmalﬂ&wexﬂmsmfun&oﬂ)&am) aThetestmal | y
105-10') was that suf I en ice mortalit n all t he m ce over a
three day peri d@™@P G*FE{’ﬁg?ﬂmgﬁt?‘g’r“S% Mfoﬂﬂé V\?é%&em"?ﬁ % “ a conpound
of this inveyti@RiWRSURAI I by Rlcanb cillectil 09r24H06R peibie At Di Béurs after
subcut aneously. Each dose was adm nistered to groups of 55t0 10 mce, at

doses that typidosiogyanjmalsate speraiaed aRAbbSSHES AT oIk tS egmﬁgm@gnéas%}es%ﬁem nmum

~of less than 1 pui %A‘t[]&ﬁ bNE toR BRIl by Vi YRR [N
“vanconycin sen5|t|y\5/e strali %%' was -a rr(?)ﬁéllasterel%&{ n ba exper| mant The dose
at  which appr mm@mm@elm@wmkam exizacted andgn@larmihyab'edsa‘ rom

e T B0 ik MR e P ek DB R o Y oD s

al
appropri ately virul ent strain of bacteri a (nmost comonly S.  aureus, or E.
Faecal is or Faeci_um enS| ti ve r, 0 yanconycin). Mce were
Fnitially réﬁdered feut r JHEHEE - oF 2ty cl ophosphani de at 200

ng/ kg on day 0 and %Ysl?moéaarétﬁmeﬁt&B@muaw@ﬁs@uémétﬁsﬁtﬁﬂdﬂatwmhﬁé&n@ﬁterl or

thigh 15 by an IMan ection of a single dose of bacteria. The mce were

t hen admi ni st eriet felpwing siagledgppsinisiEationhy gfusion. MalerfpragmeRawley midnat
various later tiggng dJQERbYarddoséd 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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4 and 24 hours) the mice were sacrificed (3 per time point) arfDepaber?QH
exci sed, hepaersged and the nunber of CFUs (col ony form pgraRbiiSieswer e
determ ned by plating. Blood was also plated to determne the CFUs in the
bl ood. 20 5. Pharmacokine 'c Studies The rate at which a conpound of-this
invention is remnifieet dtrdey tfoliovidhg e last deve bémitdstencdi Rleettestrominotedisr at s or
mce. In rats, .the t I nals were,cannul at ed J el ein. The
test conpound Jora ?ﬂiS%r%Wfoéjy?gicpaeﬁ N %j ieo}gﬁ%%,e/‘ian LHa‘3 Osé'ari ous
time points (Nnukiekigples ard bageddllEfedratiayscisandr ipcdi-doss. Bicdod<hnipdasrasy bl ood
"25 was withdrawn fromthe cannula In mce,.the test .conpound al so
admi ni st er ed VP]é"j"FeéifPf %?E%thi@i‘j“ét&f Mg poncepation Wgo?inﬁ'é‘febﬁ?%égeyél ood
was normal | y5 olt-AbRekdiir nis@ldty @0alRiiva! Wn@kidﬁ%éﬁpﬂﬂiﬁéﬁméﬁb&&r@f the -

. hi ge

remai ni ng test conpound was eterm ned by 11 neral , the conpounds
%W%“aﬁhdﬁﬂermnst r at ed

of the inventi bampaggnizeddor cpacaniraioneanghysiz asing severss phag

a broad spectr aGt | Vi . / %ﬁj _

PCT/ US01/ 13998%%?%{% D %%F%‘?%ﬁgﬁ[%%g%f%@génﬁ%ﬁat ed By L ssue

Distribution Udi$ignaRati o | el ect C no and This procedure is used to exam ne

the tissue distributiaqn,, excretion and 5 net.abolism of radi Q] abel.ed test

~ conpound in both m&@“ﬁﬁ%ﬁ ?rgwiléw?u&{o qlﬁ%‘?ﬁeawglbe‘?m‘ﬁé?fg%ﬁ%%ﬁ? ?nglglﬁ at 10
ng/ kg. Mal ej@ndph8iielcrs BirasLie stoutd Beardeistod By thade Pieilied fifike BE fhat 0arasnd)

are dosed wth 3H | abel ed test conmpound at (10 (400 Ci [kg) and_ 12.5 ng/kg

(100 p.GCi/kg), chagpeemey hempde dequivalegipary s sphstitated withodt depyiing A ¢ est
-conpound i s f%ﬂ@k&%tsgﬂﬁiaﬂaéfr%vggxﬁﬁ:@ ﬁcﬂy'mgd&ﬁﬁﬁ%txﬁé»d]ﬁ@ﬁioaséaﬁgém 10

solution. Urine an eces are cage collected over 24 hours period. At 24
hours after dasidady adent apdriclarsitgation; fopteral, comepasitioywé makies prasatsved. Serum

urine and tissues are. analvzed for t.otal..radi oactisd i i

fol | oved by I ﬂgﬁﬁ%%%ﬁ;ﬁ%?%{ﬂ' ; %ﬁﬁi@é& cd diﬁ_?,‘ﬂlest.
sanpl es arei®x ne me ¢ &ithkin $lee sqopa Ens\agipan: i oactive
fl ow detector for the nesagn%%enti al. met.abol iées. 1?5&5 Ti ssue
cunul ati on Fol [HT#hA%f gy _ %P&%@ﬁlﬁng_ﬂa?nh_%’mef} & uate tissue
di stribution ofpepidBste £8 chtdd by fefkéncd Mirkia\ih Rdl, 8¢ HBLgh HasGdually

adm ni stration by infusion. | e Sprague-Dawl ey rats (n
incorporated by reference.

P
r
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3 per dose groups) are dosed with 50 ng/ kg of a test conpound20Pgeember 2004
forml ati Onﬁzoatﬁﬁsiﬁed: 30% PEG 400 and 10% sul f obut yl et her oY/ Eegdextrin.
20 Urine sanpl és are cage col |l ected over 24 hours. Blood sanples are
collected for serumchem stry and concentration determ nation. Liver and
ki dneys are remwHAT ICLAIGIED I}y eval uati on. One kidney and part of the

| i ver are honbgeni zed for concentration analysis using reverse phase HPLC
with UV detection. Drug concentrations in urine and serum sanples are
determ ned by LG-MS [ ttdd ' ' H Qvirpssivbl tiple
Doses This pr ocgélur e%in%&u @%ﬁ%ﬁtﬁﬁﬁﬁ%‘%‘?ﬂg?ﬁ?ﬁﬂﬁ?ﬁe acculggl ation
of: a test conpeuasdr norephipsphond brnps gr apharmgrartigdlyacespiabls selirert i on by

i ntravenous i nflégei on,. eMalrer%ﬁfEtL%@%e Sprague-Dawl ey rats (n = 4 per sex
per dose group) FRraBses" v a test compound at 12.5, 25 and 50 ng/ kg
pet day for seven days. Animals are 30 sacrificed at day I (n = 3 per sex
per dose group) followi ng the last dos adm ni st ered...e .ani er sex
per dose groud i% rel?eg:eﬁg’W ﬁﬂ%ﬁ%“(} _ > TR 8&@0@&%‘5’5@6"8 q%aﬁ 4 WD
01/ 98328 PCT/ US4t R98 witB @/ subdtit@sit dmting onk oF hvybHdgphons gtaapt. dose

adm ni stered. The test conpound is fornulated in 5% hydroxypropyl -
3-cyclodextrin or 1% sucrose/4.5% dextrose. Urine sanples are cage
collected at da 1 - : E@?ﬁgl serum
chem stry and cﬁcen@ggﬁgﬁﬁ%gﬁggﬁaﬁgﬁ’ﬁ% |vetgﬁ§0n%i)ﬁfi%%§%£%&?}ét%mved
for histol ogy eRxamainuewith@webstitchmdyomprisingone ovfwa phwspliopegrewpe  honogeni zed
~for concentration anal ysis using reverse phase HPLC with UV detection.
"Drug concentrations in urinhe and serum sanples are determ ned by LC M
anal ysis. Wil e 4 he rhegbrbpdpiident ¢leim 3)ashehdethedotstitichied tiwi R-termafueisiice t o
the specific_ _10 enbodi nents thereof, it sheuld_be upderstaood. by {ho
skilled in th® a(PhOSPh%&Oﬂ%?g?Y B@guoneq%&&-§2-ﬁ£§r°ﬁé2w§aﬂ’ﬂa?ﬂf§&§m%&ﬁﬁiﬁay be
substituted wt %ﬂﬁgﬁgpﬁr@ws@mﬂoﬂe@%@%@myhiwﬂand scope of the
invention. In addition, many nodifications nmay be nade to adapt a

particul ar si t udis{pbosphenomettal)aminomstisiliar MN-(ZPherphenopropybaminemethyhr ocess
step or steps, to the objective, spirit aid scope of the present invention.
Al'l 15 such nodifications are intended to be within the scope of the clains

appended her et 5. Additeiglycabéptide af tlajoub wbihtis @ coppquad efifosmuladd pat ent
docunents cited hereinabove are incorporated by reference herein in full, -

as though individually
O O
R13
Rt
Xi o 0
\ N N
3 H : T R12
[ O e O R ~RY "

} RZO

0O

N

O H

NH
R X3
OR7
, R4O

wherein:
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i ncorporated by reference. 70 20 Decenber 2004 WD 01/ 98328 PCPH) De:nibeGUE
WHAT 1S CLAGM-dss»s | 1. A glycopeptide substituted with operRSef 3L
substituents each conprising one or nore phosphono groups; or a
pharmaceutically acceptable salt, or stereoisoner, or prodrug thereof 5 2.

The gl ycopepti de of &'as seletied\iivad thergrévpeogdistingd hiydrdgen, atkyl) sststitutédeadkyl; t he
Ctermnus with supstituent co ne or pho ono . 3.
The gl ycopeptidé‘éjalﬁﬁ1 b Fubstifeted %ﬁ#@?ﬂé"&%@ﬁéﬁ?ﬂe i&a&?ﬁﬁﬁﬁt@f%ﬂ% at the
R -term.nus W thug mm?ghy&wmgn £ Sffitbutdd g cIe MR e, driiohdtBoai MRRrdy et ind - 4

The gl ycopeptlde of erein the substituent at the Rtermnus is

Nh 10h( phOfﬁho;]miéath’yﬁ 2.5 erR ﬁﬁlsamm@%mm substituted with

phosphonoet hyk) a mm £

car boxynet hyl - N—(phosp %hy?grﬁoﬁo%@t) YI\}l{ 2

bi s( phosphononet hyl ) &fiinbydeogenl or acsacohbr(d&gpm:psmmond}yraubgﬁtydamnet hyl . 5.
The gl ycopepti de e S wiformula 1. R12 wherein:
71 20 Decenber 2 ZFYC%{% %SQ@M&@? éggaRE s selected fromthe
group consisting of gidsogrA,-NICRY,|-O- RWR"FQZE,@I\H‘W—Y—I&I—@WNR“R‘ or

substituted al ke 'Sé BFynyI substltut ed al kynyl aI K -~ substltut ed
cycl oal kyl, cycl Rizon aqiiegenlinked r L

het erocycli cgn AL {]%53 gl 5;2 saccharl de group opt [ onal |y
substituted watﬁcognﬂ?%a%?@%g Pho onC(g% or -C(O) Ra-Y-Rb-(2),; RZis
hydr ogen or a saccharkﬁmsi!w@&ﬁﬁmﬂmamcpnsﬂEQ¢thYﬂmemaHfYLSﬂbmtﬁdﬂbY%Z) .
R -C(OR or-

NR Ra- Y- Rb- ( Z) xg){?ﬂgﬁéubm l;&;&@nyﬁ?’ 1S tg{gﬁ%m iQ|‘| nklgg(é)Z) %QRRCI

linked, or sulf usndd sakeeridepatyp bptionklly hﬁmmteﬂ&nwws-é&—@g Rdr-C(m)Ré, or
phosphono gt oups i 45 2 ephod: 1O A1, BB, 23k aR udbls S,
: ‘15 they are attached, form a heterocyclic ring optionally substituted with
-NR*-R*-Y-R*~(Z); |

R’ is selected from the group consisting of hydrogen, halo, -CH(R")-NRR’,
~CH(R)-NRE, - CH(R®)-NR*-R*-Y-R°~ (Z),,.~CHR)-R¥,
-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 alikynyl, cycloalkyl, substituted
cycloalkyl, cycloalkenyl, substituted cycloalkenyl, aryl, heteroaryl and heterocyclic;
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al kenyl , substituted al kenyl, alkynyl, substituted al kynyl, -Ra4Dpcomtber240¢,
-C(O Ra andVe o¥8&2hari de group optionally substituted w tPCIRSOVIINRG- (Z),
R -C(OW or -C(O-Ra-Y-Rb-(2)., or R4 and R5 can be joi ned, together

ith the atons to wh e attache a heterocycli.c
e 2t or Lo o bR B Yo Bht BB e bR G h S Eh A
hyd hal alice1 NdW¥tituted SHEASINRNynyt, GilistutedReyReT, ¥ydRoalkylHubstitéiel R) - R',
_éﬂlr\/f%eRn Raac?arr) ',L an(;ltg ubst uent t%tﬂst (t:onprlsesyone (}rZS)J g)
phosphono gr oupscyqit@n\‘ﬂacé’ W%%Y%%YEBW&@WWIG@%P% f,
al kyl', substituted al kxﬂlzssa&téa%mcwlgdohgm@o% &5 g]k?iah%@mhted

substltut ed al kenyl, -Ra-Y-Rb- and a”sacch e group

optional |y sulst aﬂwhaﬂtmvltwbswﬂkbus( <y, yLRlehtD\tQML cyclgiof- Ra
Y--Rb--(2) X, or b i ch
25 they are attag\:%b g&g%dR?' ﬁ%ﬂ# ero%glg% Ir’ %‘ib(rgug‘ﬁ%eg%?lf’al ){l’a?%i%?e?gﬁ gnvmth
- Nc- Ra- Y_Rb- ( Z) xhetefdéyilis; adtsemtmé“ dre jnmddhefcgmotm eOHAr’stthc @fr! ang derbgren,

al kyl , substituted al | ken suhstituted al kenyl, al kynyl,
substituted al kymﬂepe“%“ﬂ?’% tcr DEC(ORD; 30 R$ is selected from

the group consisting gft mé@l{cw%mﬁlekg&‘éup o%ﬁﬁﬁﬂg%?&o@éﬂﬁﬂkﬁl,s@sﬁﬁfb&ﬂ
substituted al kegﬁ]yi( al kynyl , substituted al k‘%g% cycl oal substituted

cycl oal kyl , cl,DcI @kﬂlﬁ,%’bﬁgﬂﬁe@mlc%lmhls edaikwlacbi@?@kﬂaryl and

' gglt g(r:t)g)d/c:c irgm t he grou%émgg %ﬁ%%‘gﬁlﬁdpgﬁﬁg t]f%ﬁt It edfaiall kyl ,

~al kenyl , subst it hetembcpdliceonR"’ antllk axel jpinsd; hogeittcn wath tlad dachomaind nitspgératbing | |
“substituted cycloa cyc e bst|t t ed cycl oal kenyl, aryl,
heteroaryl and h& L’Sﬁwa%ﬂﬂ%?@‘ét@yfgg?gg ‘tli’&ﬂqghe group consisting of
hlygrog:an, aka! sugerszﬁﬁfbtedFﬁoﬁ%tﬁie:gmtlgidoﬁﬁ&ﬂg:gdfmb&bgéruh&;jﬂ,aiﬂsﬁméd

al kynyl, substituted al kynyl, .c a y ubst.i t ut cl oal

cycl oal kenyl , L ypdytelke %’? é&ﬁ@(ﬁ ?do"’jgﬁ erocycl iC;
or RS and Ri ar esh&hﬂﬁéhé yelob Ry by c%a]k&yﬁk&shtu‘f%@loﬁke?@yﬁ&er@m

i ndependent |y aripene or heter | en '~ 1s sSelected fromthe group

consi sting of hy @g@WhCatQ@)R RUSHOINR RS #O)OR IcGHIFDNBRS st i t ut ed
| k I, alk | . 1 - kyl ,
yohonl kenyl Sun BT FuRelymISCONIe I (OR AL DB bAE Rt QR 1Y

the nitrogen atom to which they are attached, to form a hetcrocyclic Ting;

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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heterocyclic, or RI0O and W are joined, together with the car 8/ esseber 2004
ni trogen at BIROLBFS i ch they are attached, to forma het ePOTY801116998i nQ;
Rig is selected fromthe group consisting of hydr ogen, al kyI substituted

15 al kyl, al kenyl,. s t ut al k substit al kynyl ,
cycl oal kyl,  subsdfiPg ]gl’bl: éggp! ?J?ch%f%ﬁ%ﬂénﬂbm?{?ﬁﬂ? pafkenyl atyl,
cycl oal kenyl a&hé{erodﬂﬁtaﬁdﬁﬁémbvhchet erocyclic, C(ORd, -C(NHR", -C(O NWR

, ~C(OOR, -C(NHNR (2), and -C(O)-Ra-Y-R6-(Z). or R' and
Rlz are joi ned, toget%égra%f"fh@ﬂ@ﬁémﬁpirogen atom to which they are attached,

to forma heterocycll %@%&g OL¥i, ting
of hydrogen or .- OR14; %rqlggnd ectuécf!]@r ro 1 é%?@%z and&ﬂéﬁﬁ’
sacchari de gr@umlkyuabmtut@ a&wiybeynimikﬂwubﬂitﬂedeybldaﬂgnhdybba&m;ﬂp ‘

consisting of alk 1 sti.tut al k al kenyl ene, substituted
al kenyl ene, al ky} H% ) %‘?’ﬁ%’aﬁﬁ g?‘@*& %’h’ ﬁ’g‘,tp@ﬁg&lc% each Rh is

i ndependent |y sel ectmlémmhmmu@a&msﬂmﬂ-me@h@@m fet  bond,
al kyl ene, substitutedal kyl ene, en | ene,. substituted al enyI ene,

al kynyl ene and subst¥ %t 84 23 enﬂéfrsﬁlﬁ’tﬁ@ﬁoﬂﬂlyﬂ@gﬁ’éf’fféﬂ@feval ent bond
when Z is hydrogen; %aalhyism&egeﬂ&aa%asaédﬁmﬁ% b sd‘gémut o

consi sting of hydrogen, Kyl", subStituted al

al kenyl , al kwwsulfgudbsm,mw—am@)y; SOm-m(@+kwso§ubaa(a)w,ed

LELoRL s eSO G %ﬁ%ﬁ?”é %ﬁ@a@‘i Fxhe or oup

- gonsi sting of aliYO)ORSNIt, +OPENOGRHYPH ,-OP(RKORNRS al kenyl,
al kynyl, substit cy &5})@% 2 V\D 01/98328
PCT/ US41113998 ci&‘%&@@? T‘é%ﬁ’@?‘?%fe%@ T #&g
substituted cycl oal k%gaﬂzlsqmepmde m&%ayﬁoﬁﬂﬁr Q_[éy is a
saccharide group; each i s 1 ndependently al kyl, substl aIkyI

al kenyl, subd?i t“dﬁléﬂkﬁ’rﬂkéﬁﬁf’maﬂl beieregyclics ubst i t ut ed al kynyl cycl oal kyl
substituted cycl oal ky,llsocyggz)%&enyl substituted cycl oal kenyl aryl,

het eroaryl, or het erocycl Ic; R is an N-linked am no saccharide or an N

-1 i nked het erocycle; x4 100 and X3 are independently sel ected from hydrogen

g;ygglnoro each Y ig mﬁat;gggeql%naﬂ)y Seltﬁ?etseaﬂ,gtérgor?séﬁé oy c%lnm %u ng of

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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10 sul fur, -SS-, -NR-, -S(0)-, -S®-, -NRC(O-, -0S02-, -OC(@PDecemirn26rp

, ~C(ONR-, Wepu98318 - SO02NR-, --SOQ20-1 -P(O (ORRO, -P(O PORRISM/13998
-OP(O (OR~0-,-0OP(0}(OR~IVR-, -OC(0)O, -NRcC(0)0-, -NRC(ONR -, -OC(O NR-,
-C(0)-, and -NA SO2W; each Z is independently selected from hydrogen,
aryl, cycloal kyl, 15 cycloal kenyl, hetléroaryl and heterocyclic; nis 0, 1
or 2; and xislor2; or a phar nmacey |c Illy @cceptable salt, stereoisoner, or

prodrug thereof; provided at IeEs ~OF R3 and R5 is a substituent
conprising one or nore 20 phegpy, ono roups. 6. The gl ycopeptide of claim5b
wherein Rl is a saccharide group i |1y substituted with :
fRé-Y-Rb--(Z), R -C(OR or -C(O} Ra-Yi{Rb- (Z).0 . The gl ycopepti de of
claim5 wherein RI is a sacchari for a: 74 20 Decenber
O wherein R15 is
-Ra-Y-RS-(2),, R -C(Ok, or -C(O-Ra-Y-Rb-- nd R6 is hydrogen or
nmethyl. 8. The gl ycopeptide of claim6 whereilln R2, I R4, R6, and R7 are each
hydrogen. 9. The gl ycopeptide of claim8 vQrerg O#. 10. The

gl ycopeptide of claim8 wherein R3 is a nitrogen-linked, oxygen-linked, or
sul fur-linked substituent that conprises one or nore phosphono groups. 11.
The gl ycopepti de of cllégm 10 wherei KDRF? IS a group of thebforrmla -

O Ra- P(O) (OH) 2, whreia RO e Oy 2R -dD) N, -CERY, 0y -R*-YoR™THa: endBopept i de
of claim38 vvhereﬁ % |§m% oup of the fornmula 10 -CH(R2l)-N(R) -Ra

P(O (OH) 2; wherein 19 rogen or Rd. 13. The gl ycopeptide of claim12
-y\,herel n RS is -CH NH Ra- P(O)(O—|)2 75 20 Decenber 2004

8. The glycopeptide of claim 6 wherein R2, R, R%, and R7 are each hydrogen.

»~

9. The glycopeptide of claim 8 wherein R® is —~OH.

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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WO 01/98328 PCT/ 1] SO1/ 13998 14. The gl ycopeptide of clai m5 wi0decemben2004
conpound of Wwoomss® |11: wherein: R19 is hydrogen; R-0 i s r8uuUsbiRbB9s(7Z),

-QOR or -(O-
t he val ues defin
st er eoi soner,
substi tuent conp
of claim 14 wher
wherein R3is a
substituent that
gl ycopepti de of
O Ra--P(O) (OH) 2,
gl ycopepti de of

(CH(R21) N(R) -

R2D is --CHZCH2-

R$Y—R6(Z),,, and S Ra, Y, Ro, Z, x, R R3, and R5 have
|n15 F, a ceutlcally acceptabl e salt,
ﬁﬁro X%B?RQGF" 01%5?’“3@5&1%&0%%{“ Brgnlath and RS | s a

R1

or

rising one or nore phosphono groups. 15 The gl ycopepti de

ein R3is -- OH 10.,16. The gl ycopeptide of claim 14
ni trogen |inked, o>§§/gen- | i nked, or sulfur-1linked
conprises one of, E@phosphono groups. 17. The

cl aim 14 wher ghn oup of the fornula -

-S Ra--P(O( NR -Rg-P8) (OH)z. 18. The
claim 14 wherein

Ra- P(O) (OH) 2;
NH- ( CH2) 9CHS;

- CH2CH2CH2CH2- NH- ( CH2) 7CH3; - G o[~ CNEOR . - CH2CH2- NHSCR-
(CH2) 11CH3;: - CH2CH2- S- ( CHHE iy - CH2CH2 S- ( CHR2) 1CH3,
5. - C CH2CH2-- S (CH2) xCH3| NHCHZ@HZ PYOCHY - CH2CH2CH?2
S (OH)3- CH=CH (OFR) 408 (tray - cHic Hy.  CH2CH2-
S(O) (CH2) 9CH3; - CH2CH2- O ( “N-6Hp CH2 CH2
S (OH2) 8Ph: - CH2CH2- NH- ©HR- ANFEA- CH;

5 CH2CH2- - NH- CH2- 4- [ 4- (CHY 4|0 CF3-Ph)-Ph;

Z CH2CH2- S- CH2- 4( 4- C1- P Ph, (4-d Ph)- Ph;

- CH2CH2CH2- S- - CH2- 4- (4-d -
- CH2CH2CH2- S- CH2-

[ 4- (4Ph) - Ph] - Ph;
CHz- 4- ( Ph- C=C+Ph;

4-13, 4- dj PhCH2O- ) - Ph;  --CH2CH2 NHSQR- - CH2- 4-

ﬁHZCHZCHZ--S(O) CH2- 4- (4-C - Ph) - Ph;

- CH2CHBH2INHSBE. CHe- 4- (4- O - Ph) - Ph; - CH2CH2CH2- NHSO_Z(H)_

- CH2 CHZCHRINHSO2- - 4- ( 4+ CI Ph)- 15 Ph; or

- - CH2CH2CH2- NHSQR 1 4 {nnaphth 2 yl)-Ph.

10

15

RY is hydrogen;

RP is —R-Y-R'~(Z),, R’, -C(O)R?, or -C(O)-R*-Y-R*~(Z),; and

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.

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
-(CH(R?)-NR")-R*-P(0)(OH),; wherein R*! is hydrogen or R%.
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20. The gl ycopeptide of claim 14 wherein R3is -OH, R5 is N 20December 2004
(phosphono [mnonethyl; RT9 is hydrogen, and e is - GHeghibbs
(CH2), CH3; or Y p%ar maceut i cal | y acceptable salt thereof 21. The

gl ycopeptide of claim14 wherein R3is -CH, RS is N 20

(phosphononet hyhy- aﬁuﬁeggwpébﬁdd%f%imﬁ 1ayetiepgs R i8 ACHECH, - H - (CHRY,EE, NH
(A 9CH3" 22. Thecg_byco ptide of claim?20 whi ch IS t2§@y€gochl oride salt.
23. A phar maceut 3 (R Bmp s CH R, |y acceptable

carrier and a th | et \@H@pulqﬁggf @), )epepti de of any one
of clains 25 1; %??%P angb %Cﬁ; ¥he gharmaceuti cal COﬂ’EOSItIOﬂ of daim

-438% R K- CHLCHz - So((BhyeFheT CHABE
ggnp\(l)vg: ;:Ihotr:]oggprl cé?zzéw ot e z(ngﬁg(é trd | dgydr oxypropyl - p-
cycl odextri n. %I\Aﬁggeéew én 6f@ct‘1F | Fn§5 V\ECHa *caotpri ses from about’
ogn é?o?i’"“ﬁ “@m RN (Cﬁg’a?mwpﬂ”mﬂ"d”"”@iwﬂ’f?m. moe
vvhe?el % t he \>//\£| gc-ﬁ a)b oﬁﬁ{;ﬁ oﬁ% @@2%@3 I’@éﬁ%g‘gpgtﬁ}k??”?o t he

gl ycopeptide is _-dyen ago P _t(q{@,k}p@}[_l@. Bk UCH,EH. QﬁH—e}ng(aqmept i de
as described in a‘%ﬂ orfe @Hz?a%rrs 1222 5 6r U(Egln rn::dlzcal2 t her 10 29.

The use of a gl W&pt% b4t G@W Iy (AN 'fq'(i@’the
rranuf acture e tpof Cl, .30.

" A phar rnalceu?ﬁf)ca‘FIEIEICJJ Fon2 whbi:h @ﬁépl;@ggs]fagﬁ éﬁ’aﬁ?&?ﬁl%ﬁgfgﬁ)t a
gl ycopepti de as RlesCH GHQCHﬁSaﬁyizelP(d—@f-PmePm nﬁﬂlcﬂgﬂﬂzoﬁ(@}r@ﬂzﬁe@t@b?h) of a
- bacterial dise f r RS
“described cl ai maﬁh’vﬁ}gﬁﬁggﬁ mgé_ﬂ @t%’@f%ﬁaﬁ?% ﬁ%@f) corrpé(r'a@?’ﬁg~

derivatizing a cpt(q.qq.g@ﬁ PRO- f NESW(@@IM)@PI@ n the C-termnus
is a carbo ro 32. . met o or. pre (0
Llescrl bed )é%/a?m'?gH&MHzSNHS h-% CE))% %I'flcgfzéﬁ %ﬁéb ~1-@%1-p)-

‘15 Phsor -CH,CHZCHZ-NHSOZ—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,-
(CH,),CH,; or a pharmacentically acceptable salt thereof.

21.  The glycopeptide of claim 14 wherein R® is -OH; R’ is N-
20 (phosphonomethyl)-aminomethyl; R" is hydrogen, and R* is -CH,CH,-NH-
-(CH,),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

25 1,5, 14, and 20.

24.  ‘The pharmaceutical composition of Claim 23, which comprises a
cyclodextyin,
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substituted at the R -term nus, conprising derivatizing a cor 28Hecmden004
starting .20 glycopeptide wherein the Rtermnus is unsubstituted 78

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-
5 P-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.

s _ 28. A glycopeptide as described in any one of claims 1-2i for use in medical
therapy. |

© 10 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
' glycopeptide as described in any one of claims 1-22 for the treatment of a bacterial

disease.

15 31. A method for preparing a glycopeptide as described claim 1 which is
' substituted at the C-terminus, comprising derivatizing a corresponding starting

O
o

glycbpgpﬁdc wherein the C-terminus s 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
20 glycopeptide wherein the R-terminus is unsubstitated. '
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