;,e3e, Dv+, ***4+ +&Ku+6u+TDv+ GLYCOPEPTI DE DERI VATI VES AND PHARMACEUTI CAL
COVPCSI TI I THE SAME CROSS- REFERENCE TO RELATED !ﬁﬁ?b@@?
Thi s appl?ﬂmmﬂmnﬂw the benefit of U S. Serial No. 60/ 11?2%, ile
Decenber 23 , 488 U . S . Serial No . 60l 129, 313, filed April 14,
1999; and U. S . Serial No. 60l 164,G24) filed Novenber 4, 1999; the

di scl osures of which are incorporated herein by reference in their
entirety. BACKGROUND OF THE | NVENTI ON Mel d of the Invention This invention
rel ates ivatives of glycopeptide antibiotics. This invention
al so rel ﬂ@ﬁ%ﬂ@" @Wnaceutical conpositions containing such glycopeptide
derivati ods of using such gl ycopeptide derivatives as

anti bact eri al'®#¢fent s, and to processes for preparing such glycopeptide
derivatives. Back r~"'ound dycopeptides are a well-known class of

anti biotics produced by veiiytePBPF PN DRRISEFIVEESe conpl ex nufti-ring
pepti de co i pority of
P e COTGYE ACE AL COMISION CHCTLTNIAE i a0
has been overshadowed by the sem synthetic penicillins, cephal osporins and
| inconycin due todRGsQihPERERNEE T REBATRD APPLICAGTONPPServed with the
gl ycopeptides. In recent years, however, bacteria resistant to the

penici | lins, c@&hisadppdipationdaiansdhe bendfitlof T8y SerdatdN getD/t E5ULS,i filgdi n, for
exanple, multiple-resistant and nethicillin-resistant staphyl ococcal (MRS)

i nf ect i onPecenREFFefPPEeY; S 5ER! BY- PAH2EMIS: filedaprri} I 1999 pndlk-&ct i ve

. ) . s e 2o
aaort 1 o RN AT BRD e N ERBEPIY B0k MR RO RIE SRR vea ™ 20

JUNE 2003incorhorate® hbeig by eefeience agaienséntizetgh resi stant mcroorgani sm
because they have a different node of action than other antibiotics. In

this regard, the glycopeptides are believed to selectively inhibit a
different step in bacterj I i the penicillin-type
antibiotics. Mre speci H%K@A)P@ 9&%%%@@%% eria consists of

| i near poEwﬁggph@nhd&PEﬂ@ins cross-linked by short peptides. This
arrangenent of cross-I1nked pol ysacchari des confers nechani cal support to
the cell wal |, Thiuumventenamrtitesgotriveebderivatives ¢frgipedpapsdd myibdeteest dChis s hi gh
i nternal osnotic gressure. ﬁUrin%&thF éﬁnthesis of .tthe b cterial,éell wal |
cross- | i nKIVABHYR 2SAECIRGH J RRAACFYLal fQRRYsItng coniajfipg SH‘Q?‘&IHGQHCHR d

di sacchar iigheyRRL ARGRENHR: GRS HithSeI X bR RAALAh  dif Badibhgar

pol ysacchari de chains by a transglycol ase enzynme. The subsequent

cr oss- | i nkgamgs,ramdabipoocessestfheptepsting swgh glpcdpeptideyddrivasives.of t he cel | wal |
and is catal yzed by an enzyne known as pepti dogl ycan transpepti dase. One
nmet hod by which antibacterial agents exert their antibacterial activity is
by i nhi bi i, Qﬁ&itransglycosylase enzynme, thus interfering with the

penul ti ma ep 1 n the synthesis of the bacterial cell wall. Al though not
wi shing to be l@iyoshepsiddéshronywell-knowen biaks efvadibidiet pgdbducep éptvacieus

anti biotics, such as vanconycin, bind with hjgh affinity and specificity to
N- t er mi naMiSkgE@aieRs. (These complgx mplti-ring papHdersomporndeare pifective

vanconyci - it ' of. 1N .or (known as
lipid intgPﬁ@ﬁ?%F%%gﬁﬁgggghﬁ?ﬁﬁWQQ“{gggﬁﬁﬁigﬂﬁg§¥%ﬁgﬁg ?ﬁgé§9%¢ecursors,
vanconyci @ly@bﬁmmes ab BAtlitiotds, Ihownatéromas beehadershatidwdd bypyhet deesi s. Thus,
vanconycin inhibits the bacterial transgl ycosyl ase that is responsible for
addi ng | i pyethetie pemeidling: eephalospering and kiecogrysid ¢ oepe hiebgr leval &hai ns. This

step of bacterial cell. || ni.hesi. s pr 0ss-] inki

t ranspept ReE o) ar%Pé‘E: 1%%8%"?‘%{ “klﬁ‘o\?lm% gtlgcogéép%ﬁ%%i %?feggﬁbieaﬁééthgﬁeggrt’am

ant i bi ot i Ggetetih resistdhis8 tﬁ)@Férﬁé’lﬂdlst béghalRpeamEyGidrthi MRk BaiSehégagpept i dation ~
whi ch involves the D al anyl -D-al anine term ni. However, 20 JUNE 2003

__ 3 si neesuitmgsins tfepexseunle smultiptrerpisiant ad medvelingiesisianat i on, i nhi bition
of transpepthdption i gggdirectkﬁ obseﬁ§ed. A nunber of. derivatives of
vanconyci i2RAIO5P¢E} 0‘3@ SBEHII e SIEFPRHETN SPH PhEOSPTY iBof Cexanpl e, see
U.S. Pat eq{pyiblafy effed? g@i%ét shcR 4 c B fgarfontk2nhdBRdcorfly Gl ad Bdon @81, 714,

5, 840, 684; "'and 5, 843, 889. O her derivatives are disclosed in EP 0 802 199;
EP 0 801 Girg oERsOrs36i fB5BRWMdDFhesdectiond The Zhyropeptides 98y Bedgg8ed WO

98/ S2592; and in J. Amer. Chem Soc. , 1996, |18) 1310713108; J. Amer.
Chem Soc. , 1997, 119) 12041-12047; and J. Aner. Chem Soc. , 1994) 1I6,
4573-4S90. The di scl osures of these and ot her docunents referred to

t hroughout this application are incorporated herein by reference in their
entirety. A need exists, however, for glycopeptide derivatives having

i nproved activity, selectivity and reduced mamual i an toxicity. Moreover,
certain mcroorgani sns are beginning to devel op resistance to vanconycin,

.. .




O her preferred -Ra-Y-Rb-(Z)x groups are shown in Tables 1-1V bel ow

JUNE 2003 __ I n another of its conposition aspects, this inven
a conmpound of formula I: RR OO O ONHR R40 wherein ORs Rs C?QGJU'&%%ﬁ
(1/ Oba \ OR f "X31 ,RI3 RI1 ONN~~"'Riz Ro" RO R-is selected

fromthe group consisting of hydrogen, alkyl, substituted al kyl, al kenyl,
substituted al kenyl, al kynyl, substiiuted al kynyl, cycloal kyl, substituted
cycl oal kyl, cycl oal kenyl, substituted cycl oal kenyl, aryl, heteroaryl,
het erocyclic and -Ra-Y-Rb-(Z)x; or a saccharide group optionally
substituted with -Ra-Y-Rb-(Z~; RZ is-hy<drogen or a saccharide group
optionally substituted with - Ra- Y- Rb- (Z)x R3is -OR - or -NRR-; R4
is selected fr t he group consistin drogen, al k ituted
oKyt ol ReRg et SRt MbrpRigapion BEBuse ey Bved AN - Ra- v-
Rb- (Z)x ) gr n I d wth
- Ra- Y- (%QQ((Q ﬁtl?fg‘i!%aga (Ztgt&gﬂﬁ% r(gi%s nggi? gu drgog% i 53[”:%?15 E&C*etslr%/%r ogen, hal o,
-CH(R ) NiBeReved-tGHeRc)ivaliR ilibiamdiiffaidaRStep MRbaderial-cBi-wal) synthesRGhad/NE 2003

8 R6is selected fromthe group consisting of hydrogen, alkyl,
substi t ut de BEINGHLIn-BiPReaMYIPIotiESibst i t ut ed al kenyl, al kynyl, substituted
al kynyl, -R--Y-Rb-(2)x, -C(ORd and a sacchari de group opti onal |y
substituted with - NR Ra- Y- Rb- (Z2)x, or RS and R6 can be joined, together
with the atons M@re\l\éﬁe@ﬂichhﬁym@rc@ll aiama@ﬂmterfacmﬂm{sftﬁtmwcy&ysa@cﬁdrm
optionally substituted wt -Y-Rb-(2Z2)x; R~ is selected fromthe
group conshsing @gosga‘hrlkydhbwénrt PepRyds, Elubarnangnmt@ﬂcmss lmkeényl |
substituted,al k nyl . .substitut and

“O R s gt SRt REOR soR 3n e e L g BFIGRE ey
substi tut Qﬂc@h‘éﬂom%‘uk&ﬁ%'duciH@t%tﬂléWfrﬁ&nﬁ'{' mic’prééswé"ybunﬁgl?ﬁé I tuted
al kynyl, cycloal kyl, substituted cycl oal kyl, cycl oal kenyl ubstituted
cycl oal kersyhthesnsy)lf thdlMOmmﬂlcylﬂ vatid crost-miimgodfi the pYsacshsrddesatled placem t he
group conS|st|ng of h substituted al kyl, al kenyl,

ro al kyl
subst i t ut @étem ipEhiinke aﬁﬁwrldesmﬂs%%nepu%em&wyﬁwe InCPENQBRER YO 1DEHst i t ut ed
cycloalkyl k yl and
heterocycl ~lﬁl§{$d%§§ egpgéq?&dsg&kﬁgségo g?elcoﬁfs?%/gs g%%ln ﬁl%?g ﬂl:'%%
substi t ut Qdacaidﬁylk thdtastlsies irs ek 8ghtdsit 0O thet dedl WD BAAGIgicdng 4f hydr ogen,
al kyl, substituted al kyl, al kenyl, substituted al kenyl, al kynyl,
subst i t ut CNZEMRKIPID as\RepHaoslyqan tanspentidaseed cycl oal kyl, cycl oal kenyl ,
substituted cycl oal kenyl, aryl, heteroaryl and het erocycl ic, or R and R~
are joined, together vvith t he carbon and nitrogen atons to which they are
attached, to foofe andiieddetypeMhi dhtibhdigkialRgdnis £xe@ iRt Setifat@l Agivityoup
consi sting of hydrogen, alkyl, substituted al kyl and - C(O) ORd; 3is
sel ected fis bminhbitiizolie teaslyeasy lge enzyme thifeintesferingredith thripenplimast ect ed
fromhydr a sacchari r ch. Ra.is dependent | y
el oot vd Taghin e sopB® o8 H SRREAT b Sefl 3o BB i i P SRR
al kenyl enepy &HéB8}, it létt%ﬁeaé&&ﬁv%l%@)epﬁh&x%l@ﬁ& aich mbﬁ]y&ﬁdb%kynyl ene,
each Rb is independently selected fromthe group consisting of alkylene,
substi t ut ewhthlhkgh eifiwjty aind spgditeisy, tOSNbsmmmaitsequqick&eﬁw ehdysyddkglapylene and
substi t ut egoaﬁl Iene each R..is inde endg I%/ aglct ed fromthe group
consi sti ng-¢ arﬂé%l I Oy F IR sensitive ofg d © rhfy ePUGPRERN PTEEYBYLi t ut ed
al kenyl, a{l&ﬁ%@%l as lﬁ}i'@%{tbrtrh@cﬁﬂe @Il)kWﬂ)md Gb QRk ¥, uesten%@ tﬂééyﬁre?egps%rs,_g_
substltuted cycl oal'’kyl, cycl oal kenyl, stltute cycl oal ke aryl,
het er oar yl yadaetrgmqylet/ems dredk uul@@m)me ceélawhll Fambsyethendeﬁémsie\rmbgmsaahect ed
fromthe group nsi sti.ng of substituted alk substituted
al kenyl , a}“w}‘\?l‘ge Qﬁﬁgﬁl?lttﬂﬁ“é@ya‘?%%?Ithatd§/EqSB%ﬂ‘ OIy%ﬂ% h’]‘ged cycl oal kyl ,
cycl oal ken =Y 88 %tky 8P tgrocyclic;
R is a sa%:ﬁé Rari gigé 5¢§§‘tﬁg?“§%>gr8 Il@eg%él yggrl%d?a(n?ﬁ pendégn Iaygas ected from
hydrogen ocelcvhnrsgnthesic proéeeds the depeidkiigl tyarspépeidhecn Sep mmchelsgmwm
consisting of oxygen, sulfur, -SS-, -NR-, -S(O-, -S02-, -NRCO)-
-0802-, -0 mhlhlmglyzbeta—lqg(a@mubxoucg( & @also_ lgﬂxgm that gmmycm

R 8?8 s G REF y REORL Qu LM, o n%%}em y

sel ected from hydrogen, aryl, cycloal kyl, cycl oal kenyl, heteroaryl and

het erocyclic; nis 0, 1 or 2; x is 1 or 2; and pharnaceutically accept abl e
salts, stereoisoners and prodrugs thereof; provided that at |east one of

R, R, R4, R5, R6 or RT has a substitutent of the fornmula -Ra- Y- Rb-(Z~c

and further provided that: (i} when Yis -NR -, Ris alkyl of 1 to 4 carbon
atons, Z is hydrogen and Rb is al kylene, then Rb contains at |east 5 carbon
atons (||) mhen Y |s -CXC»NR— Z is hydrogen and Rb is al kylene, then Rb

. o, .y



Rls OHSC O OHi HR15 wherein RS is -Ra-Y-Rb-(2)x) where Ra) Rb, Y, Z and
x are as defined herein; and R 6 is hydrogen or nethyl. Parti

preferred -Ra-Y-Rb-(Z)x group is selected fromthe group consiczst?|9r[f‘g5\¥%f2:00-3
CH2CHz- NH- (CH2) 9CH3; - CH2CH2CH2- NH- (CHZ) 8CH3; -

CH2CH2CHZCH2- NH ( CHZ) ~CH3; - CH2CH2- NHS02- ( CH2~CH3; - CHZCH2- NHSQZ- (CH2) ~
i CH3; - CHZCHZ-S-(CH2)8CH3; - CH2CH2- S- (CHZ)9CH3; - CHZCH2-S-(CHZ)i oCHS;
- CHzZCHzZCHzZ- S- (CHZ) gCH3; - CHZCHZCH2- S- (CHzZ~CH3; -

CHZCH2CH2- S- ( CHZ) 3- CH=CH- ( CH2) 4CH3 (traps) - CHZCH2CHZCH2- S- ( CHZ) ~CHB3;

20 JUNE 2003 --11- - CHZCH2- S(O)--t&HR)9CH3; - CHzCHZ- S- (CHZ)6Ph; -
CHZCH2- S- (CHZ) gPh; - CHZCH2CH2- S-( CHZ) BPh; - CHZCHZ- NH- CH2- 4- (4- Cl - Ph) - Ph;
- CHzZCHz- N 4¢ (4- CF3- Ph) - Ph; -
R ?tﬁéélc Qgﬁk_@gﬁ%ﬂm Pnsglycgs gch R h g Ph) Ph; -
CHZCH2 CH2- u8nspepdatiqnis @bt E’h¢ctl§fnb5er\@i120-|20-|2 S(O- CHz-4-(4-d Ph)-Ph; -
CH2CHZCH2-S- CH2-4-[3,4-di -C -PhCHzO ) - Ph; -

CHZCHZ- NHSQZ- CHZ- 4- [ 4- (4- Ph) - Ph] - Ph; - CHZCHZCHZ NHS02- CH2-4-(4-d - Ph) - Ph;
and - CH2CHZCH2-N el ogen.
R3 is preferably hﬁ&éer %rﬂﬁ&?% &;—Vrarlé)ur%er}1 re ggaﬁfe? %{! Q%ept%e&ﬂlrékn&gﬁ

Par ti cul ar liyy ther#t.e Foeexdmplgr see(1S. SaPatehhdive. $r69m38n416am9589 K497 802 R -
Preferably, R4, R6 and R are each independently sel ected from hYdrogen or

“C(O Rd. M4rG9853% &r 3H), Y14: R, 84(RE8 4 rand 3 , B4, 882 a £liherydarivgtives axe disslasedf er abl y

gy;jr ggeg ar‘n'&lcﬁiD @?%2 é%l?ll neodacﬁgr 5%6%5385’@7&%%%3@ gz(%ngupsR :

i ncl ude hygy %75258@'%@@8(@@2%& g{ﬁ%%n@hem Soc., 1996, 118, 13107-
_CH2- NH- CHZCHZ- NH- (CHz) 9 - CHZ- NH- CH, CH2- NH ( CHz)™ CH3®

- CHI - NH- ( CI-HZ)GS CD(Zl-rheralwemCSae N1997,ahion 4204 d&204/7g land dnideneac CHrm. Shdrer
preferred s _are those shown in Table Il as R-3. 20 JUNE 2003

12 pref a5t {1 T 45y Sy t@mmd@émpzrﬁo,cumwae@rysmny| or
oo er abi y HeAEASKRRE ALt Bh Sy PIELAIRREY heth bigotctbart i Ml exied P

preferably al kyl or substituted al kyl. Mre preferably R is the
side-chain of a naturally occurring amino acid. Still nore preferably, R

is isobutyl. R 4seed @ﬂ@tﬁabcp\yewydﬁo@géfcoaept&emwamsélamr@ amapYsd R s
hyd hy f d kyl bstituted al kyl
Mo per s etee iy i P& AR SE, Bhbpyer B L o s red R

groups ar e fhipsRgahiewhatenvelaiigy 1o deavmoBZresnstxncea@dva&Zomy@mpmﬂa%abI y chloro.
X3 is preferably hydrogen. Preferabllé??| nis or 1. Mre preferably, nis

1. In stillvaap@uyen- roﬂstam@ntfmﬂwsn ¢VRI). aépectrtim,glx hit g/ouhkﬂemhl@b}y provides a
conpound of, fornula |1 ONHONH
R22 \ WHOd “?ﬂ—rrfglg&gr%%er‘é?vﬁl gﬁf"pep%lge 56’{“'?9‘\65 &Hich ",“,e dffe&)t'@ %ga'%ad_l R2s O
N ~N ~ " R25eb speltrfiiof! tackplaStlclling Ri¥istAe s@hRY BuGPRSVRE. Nogdovay,df 0gen,
al kyl, substituted al kyl, alkenyl, substituted al kenyl, al kynyl,

substi t ut eMallR)bnyilghlzy*ldvmagcpuS tosmbstdetglymeptydﬂ dfai\mwes hamﬂg)al kenyl ,
substituted c %Cl oal ki n(é é %eroa\y erocycli.c and -Ra-Y-Rb-(Z~;
or a sacchafPEavesryLiiha f)‘i“i‘loar‘f Vity agd pdest d‘?eﬁ“ ¥ M %}‘aﬁﬁﬂ’flﬁ)t& R22 is
-OR or -NRR; R23 is selected fromthe group consisting of hydrogen,

hal o, - CH(R‘)-NR‘R‘, -CH(R)-R and -CH(R )-NR -Ra-Y-Rb-(2)x; R24 is

sel ected fromthe group corﬁiﬂMMA@YoOFh’?HFo@éVYENﬁdOMV\er al kyl; R25 is

selected fromthe group consisting 36}‘ hydr gen al k substltuted al kyl,

al kenyl, substi t lReBres q&éﬁ\gﬂnﬂoawk% 5, N ?“l“fa&‘t"éﬁoéglﬁﬁ?ﬁﬂp“ %wtaaql%w
substitute Y |

het er oar yl dha dﬂnfe?‘?éer%%:dy%%gh%%fé&pggeg et g}(?f{é(fhp %tgﬁgef[& ﬁqy&?gﬁg}{g}%%%{% ng of
hydr ogen amhhﬁmraoalvkyl selaxtivi®R and netiue2® manenglainnexicity odiet keampief h t he

carbon and nitrogen atons to which they are attached, to forma

het er ocycl i €rfaihjancRmycingdes ivapivgserf t*‘ﬁdﬁﬁ"%ﬂﬁ’@“&ﬂ\?ﬁs%ﬁﬁ§ir%at‘llyrf@h6‘f°eﬂydr ogen,

al kyl , subs i td cted
fron1the r%ﬁlﬂééﬂ3?%%¥h6%gﬁmgvrtﬁgne t Etggapﬂﬁgﬁﬂﬁsﬁ \éﬁg ene,
substi tut Edar@|amlgﬁllyéeffeah{@ﬁlgﬂlﬁlﬂ@aﬁd@ﬂ]}&:ﬂbﬁdslstm edteaddoyawuane while 20 JUNE
2003 --14- each Rb is independently selected fromthe group consisting of
al kyl ene, seiubitingredpced RAAdiandpkieRy! ene, substituted al kenyl ene,

al kynyl ene and substituted al kynyl ene; each R is independently sel ected
fromthe group consisting of hydrogen, alkyl, substituted al kyl, al kenyl,
substituted al kenyl, al kynyl, substituted al kynyl, cycloal kyl, substituted
cycl oal kyl, cycl oal kenyl, substituted cycl oal kenyl, aryl, heteroaryl,

het erocyclic and -C(O Rd; each Ris independently selected fromthe group
con5|st|ng of aIkyI substltuted aIkyI alkenyl, substituted al kenyl,

1 . " 4 I B D T T Y0 4



-C(ONR -, -C(OO, -SO2NR -, -S020-, -P(O(ORO, -P(O(OR)NR -, -
P(O(R)O,- P(O(R)I)NR-, - (OO, -NR-C(OO, -NR )l‘;_lﬁ~
-OC(ONR - and -NR SO02NR-; each Z is independently sel ected from rOSQF'r‘
aryl, cycloal kyl, cycl oal kenyl, heteroaryl and heterocyclic; nis 0 1 or

2; x is 1 or 2; and pharmaceutically acceptable salts, stereoisoners and
prodrugs thereof; provided that at |east one of R2~ or R23 has a
substitutent of the fornula -Ra- Y- Rb- (Z)x~ and further provided that:
(i) when Yis -NR-, R-is alkyl of 1 to 4 carbon atons, Z is hydrogen and
Rb is al kyl ene, then Rb contains at-4-east 5 carbon atons; (ii) when Y is
-C(ONR~-, Z |s hydr ogen and Rb |s al kyI ene, then Rb cont ains at least 5
carbon atons; (Jjil fur i s hydrogen_an al kyl ene,
then Rb cont ai &C %dlﬁ\{\gésp Oi“e ’%é%ﬁton aéﬂ%‘:qi tg iop Hrg“g?(%/@en Zis
hydr ogen gg% of¥pride &H&bﬁ@ﬁavrhg%mc@a &ﬁ%ﬁétﬁﬁerﬁtofltﬁ@%m%ia carbon at ons.

20 JUNE 2 --15- Preferably, a saccharide group of the fornmula: OH
O~ HOHO O HsC O OH HV\herelnR’Sls-RaY-Rb(Z)x where Ra, Rb, Y) Z
and x are as defined herein; 3% hydrogen or nethyl. Particul arly,
preferred-Ra-Y-Rb-(Z)x group | sé{ f xfromthe group consisting of: -

CH2CHz- NH- ( CHR2) 9CH3i - CHZCH2CH2- NH- ( CH2) $CH3; - CHZCH2CHZCH2- NH-
(CH2) ~CH3; - CHZCHz- NHSOz- (CH2) 9CH3; - CHZCH2- NHS02- (CH2) " CH3; - CHzCH2- S
(CH2) gCH3; - Chferfin S- (CH2)9CH3; - CH2CH2- S- (CHZ), uChs;

- CHZCHZCH2- S- (CH2) gCH3; - CHZCH2CH2- - ((CHZ) 9CH3;

CHZCHz CH2- S- ( Crel) B? sHadspepdpatlyaselestqd fremsthe groupremsisting oflkykne ( CH2) ~CH3:

ovar ss%ﬁfﬁé% %@%%ﬂ@f%é@ﬂ}%d& T S%gifstﬁﬁed éﬁ; Ph; -

CHZCHZ- NHa Ry tenb4- CH3) ZCHCH2- | - Ph; - CHZCHz- NH CH2- 4- (4- CF3- Ph) - Ph;
- CHZCH2- S- CFIZ2 4- (4- O - Ph) - Ph; - CH2CH2- S(O) - CHz- 4- (4- Cl - Ph) - Ph; -
CHZCH2CHz - S- CHZadh RAisCind@rende]y: saaa-irorthsea)upCansisting oCh chmleith:

- CHZCH2CH 3, 4- di CH20-

LG D NLBERS CHBY 1114, 5D PR ANPPERDSHDSTHSBAIIBITE 4. O - ph) - Ph
and- CHZCH RRﬁZ ~ or

-NR' R ; m)r g ? 2&%6 F€2é21d ?E%g-rne &r%)yilag% 96trsjare§re‘rﬁég&k2w}]g$gups are
t hose shounhydrogehl es I-IV R -3 |s pr ef er ably hydrogen, -CHz-R, -CH, -NHR
and - CH, - NH Ra- Y-RQ[ ) X, where d) R, Y, Zand x are as defined
her ei n Parti cli2ak| lsﬁP‘éﬁPSF‘?eé‘GlyFQﬁleCFEd FQﬂ]rSBe EWPﬁBSIW%@@H’gen

O N cg%%ﬂg% )@ﬁ) %@NW(&%W&@J ~NRSO,-,

-CH, -N-(2 —e(DS(DQ— 2—@(@))&1}2@4 Ue0©O-ac+ st)zNIOEhelsq:@ef erPEJ(GRHYO-groups are

shown in Table (é)ref e\rablé dr ogen or al k@ More preferably,
RZ is hydrd’d@ﬁ(ogﬁ)NR Tos™ %? XEPBHOY 2 Pﬁ)@ﬁ st it QEEUO0alk kyl . More

pr ef er abl LN b tm hai g at A tkring amno acid.
Still nore preq(%r) abry ég& Sﬁl Sobq?f? Q)‘NI@ 2’1@5 S%gg R26 is preferably
hydrogen or al kagkh Z\lﬁﬁmcpéﬁfeﬂflgtébhéhem%m%K@wéé@%m ,QycirIkpyl . R2' is
preferably hé)grogen al kyl stituted al or -C(O Rd. More preferably)

i s hydyetpakkesy! he}qz@m-ﬂndcherﬁ@rpcxmef erred R2' gr oups are those shown in

TabIeII In yet t.her, of tio ect s h|$|n ntion

provi des a corrpc?ﬁﬁlg@cﬁl "\QS?WF ?bf Pérqga(f—?ggom {?‘6%8 é 1O R-s--N
CH3 ~ OH Quil, SiftifdiedikyOalkenyl, sUb!utmed@lke%palkyyn Hu&t@u@i/alldﬁxm ~/ ~/ OH
O—IlllwherelnR'Sls-Cﬁ Iy\l and R~ is -CH OH O |
H3 NH CH3 c&rer@alkﬂmubsmmeﬂoﬂsloaﬂw‘racyclqallseer/1 anbstitered @fvclpalgemdnwéu tion
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mammal a therapeutically effective amount of a gl ycopeptide conpound havi ng
at | east one substituent of the formula: Ra- Y Rb- (Z)x wherein Ra, Rb) Y,
Z and x are as defined herein. Additionally, this invention provides a

nmet hod of treating a mammual having a bacterial disease) the nethod
conprising admnistering to the manmal a therapeutically effective anount
of a compound of fornmula I or II Th| s |nvent| on aI SO provr des processes
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and pharmaceutically acceptable salts thereof;

provided that:

(i) when Y is -NR°-, R is alkyl of 1 to 4 carbon atoms, Z is hydrogen
and R® is alkylene, then R® contains at least 5 carbon atoms;

(ii) when Y is -C(O)NR°-, Z is hydrogen and R® is alkylene, then R®
contains at least 5 carbon atoms;

(iii)  when Y is sulfur, Z is hydrogen and R’ is alkylene, then R® contains
at least 7 carbon atoms; and

(iv) when Y is oxygen, Z is hydrogen and R’ is alkylene, then R®

contains at least 11 carbon atoms.

Preferably, the glycopeptide compound is substituted with from 1 to 3
substituents of the formula -R*-Y-R®-(Z),.

Each R? is preferably independently selected from alkylene having from 1
to 6 carbon atoms. More preferably, R® is ethylene (-CH,CH,-), propylene
(-CH,CH,CH,-) or butylene (-CH,CH,CH,CH,-). Still more preferably, R* is

ethylene or propylene.

When Z is hydrogen, R® is preferably alkylene of from 8 to 12 carbon
atoms. Accordingly, in this embodiment, R and Z preferably form an n-octy, n-
nonyl, n-decyl, n-undecyl or n-dodecyl group. When Z is other than hydrogen, R®
is preferably a covalent bond or alkylene of from 1 to 8 carbon atoms. In this

embodiment, R® is preferably, a covalent bond, methylene, -(CH,),- or -(CH,)y-.

Each Y is preferably independently selected from the group consisting of
oxygen, sulfur, -NR°-, -S(0)-, -SO,-, -NR*C(0)-, -0OC(0O)-, -NR*SO,-,
-C(O)NR¢-, -C(0)O- and -SO,NR°-. More preferably, Y is oxygen, sulfur,
-NR¢- or -NR°SO,-.
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Preferably, each Z is independently selected from hydrogen, aryl,
cycloalkyl, heteroaryl and heterocyclic. More preferably, Z is hydrogen or aryl.
When Z is aryl, preferred Z group include phenyl, substituted phenyl, biphenyl,
substituted biphenyl and terphenyl groups. Particularly preferred Z groups are
phenyl, 4'-chlorobiphenyl-4-yl, and p-terphenyl.

Preferably, x is 1.

Particularly preferred ~R*-Y-R"-(Z), groups of this invention are selected

from the group consisting of:
-CH,CH,~-NH-(CH,),CH,;
-CH,CH,CH,-NH-(CH,);CH,;
-CH,CH,CH,CH,-NH-(CH,),CH;;
-CH,CH,-NHSO,~-(CH,),CH,;
-CH,CH,-NHSO,-(CH,),;CHj;;
~CH,CH,-S-(CH,),CHj;
- CH,CH,CH,-S-(CH,)sCHj;
- CH,CH,CH,CH,- S-(CH,),CH;;
- CH,CH,- S(0)-(CH,),CHj;

. —=CH,CH,-S-(CH,)¢Ph;

- CH,CH,CH,- S~ (CH,)sPh;
- CH,CH,- NH-CH,-4-(4-Cl1-Ph)-Ph;
- CH,CH,- S~ CH,-4-(4-Cl-Ph)-Ph;
- CH,CH,CH,-S- CH,-4-(4-Cl1-Ph)-Ph;
- CH,CH,~- NHSO,-CH,-4-[4-(4-Ph)-Ph]-Ph; and
- CH,CH,CH,-NHSO,-CH,-4-(4-Cl-Ph)-Ph.

Other preferred -R?*-Y-R®-(Z), groups are shown in Tables I-IV below.
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In another of its composition aspects, this invention provides a compound

of formula I:

OR! X2

Rzo R13

wherein

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, heterocyclic and -R*-Y-R°~(Z),; or
a saccharide group optionally substituted with ~-R*-Y-R®~(Z),;

R? is hydrogen or a saccharide group optionally substituted with -R*-Y~R°-(Z);

R’ is -OR"- or -NR°R%;

R* is selected from 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 - R*- Y-R"-(Z),;

R’ is selected from the group consisting of hydrogen, halo, - CH(R®)-NR‘R,
~CH(R®)-NRR® and - CH(R®)-NR°-R*- Y-R"- (Z)y;
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R® is selected from 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)y, 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),;

R’ is selected from the group consisting of hydrogen, alkyl, substituted alkyl, alkenyl,

substituted alkenyl, alkynyl, substituted alkynyl,-R*-Y- R®-(2),, and -C(O)RY,

R% is selected from the group consisting of hydrogen, alkyl, substituted alkyl, alkenyl,

substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl, substituted cycloalkyl,
cycloalkenyl, substituted cycloalkenyl, aryl, heteroaryl and heterocyclic;

R’ is selected from the group consisting of hydrogen, alkyl, substituted alkyl, alkenyl,

substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl, substituted cycloalkyl,
cycloalkenyl, substituted cycloalkenyl, aryl, heteroaryl and heterocyclic;

R! is selected from the group consisting alkyl and substituted alkyl;

R'! is selected from the group consisting of hydrogen, alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl, substituted cycloalkyl,
cycloalkenyl, substituted cycloalkenyl, aryl, heteroaryl and heterocyclic, 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 hydrogen, alkyl, substituted alkyl and
-C(O)ORY;

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 the group consisting of alkylene, substituted
alkylene, alkenylene, substituted alkenylene, alkynylene and substituted alkynylene;

each R° is independently selected from the group consisting of hydrogen, alkyl,
substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl,
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substituted cycloalkyl, cycloalkenyl, substituted cycloalkenyl, aryl, heteroaryl, heterocyclic
and - C(O)RY,;

each R is independently selected from the group consisting of alkyl, substituted
alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl, substituted
cycloalkyl, cycloalkenyl, substituted cycloalkenyl, aryl, heteroaryl and heterocyclic;

R°® is a saccharide group; '

X', X% and X? are independently selected from hydrogen or chloro;

each Ylis independently selected from the group consisting of oxygen, sulfur, -S-S-,
-NR®-, -§(0)-, -SO,-, ~-NR°C(0)-, -0S0,-, -0C(0)-, -NR°SO,-, -C(O)NR*-,
-C(0)0O-, -SO,;NR’-, -S0,0-, -P(0)(OR%)O-, -P(O)(OR°)NR°-,
- OP(O)(OR%O-,- OP(O)(OR*NR*~, -OC(0)0O-, -NR°C(0)0O-, -NR°C(O)NR’~,
-OC(O)NR°- and -NR°SO,NR°-;

each Z is independently selected from hydrogen, aryl, cycloalkyl, cycloalkenyl,
heteroaryl and heterocyclic;

nis0,1or2;

xis1or2;

and pharmaceutically acceptable salts, stereoisomers and prodrugs thereof;

provided that at least one of R!, R%, R*, R®, R®or R’ has a substitutent of the formula
-R*-Y-R*(Z);

and further provided that:

(1) when Y is -NR®-, R®is alkyl of 1 to 4 carbon atoms, Z is hydrogen and R is
alkylene, then R® contains at least 5 carbon atoms;

(i)  when Y is -C(O)NR°-, Z is hydrogen and R” is alkylene, then R® contains at
least 5 carbon atoms;

(iii)  when Y is sulfur, Z is hydrogen and R is alkylene, then R® contains at least 7

carbon atoms; and

(iv)  when Y is oxygen, Z is hydrogen and R® is alkylene, then R® contains at least

11 carbon atoms.

~
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Preferably, R' is a saccharide group optionally substituted with

-R*-Y-R"-(Z),. More preferably, R! is a saccharide group of the formula:

OH
O
HOHo \
R16 o
H3C e
OH TH
R15

wherein

R' is -R*-Y-R"-(Z),, where R*, R®, Y, Z and x are as defined herein; and
R!¢ is hydrogen or methyl.

Particularly, preferred -R*~Y-R°-(Z), group is selected from the

group consisting of:

- CH,CH,-NH-~ (CH2)yCHz;

- CH,CH,CH,-NH-(CH_)sCH3;

- CH,CH,CH,CH,-NH-(CH;),CHz;

- CH,CH,;~-NHSO,-(CH3)¢CHz;

~CH,CH,-NHSO,-(CH2),:CHs;

- CH,CH,-S~(CH;)sCH3;

-~ CH,CH;-S-(CH,)oCH3;

- CH,CH,-S-(CH,),oCHj3;

- CH,CH,CH,-S~-(CH;)sCH3;

- CH,CH,CH,~- S~ (CH3)oCH3;

- CH,CH,CH;~S~-(CH,)3;-CH=CH-(CH3)4CHj3 (trans);

- CH,CH,CH,CH,- S-(CH,);CH;
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- CH,;CH,-S(0)- (CH2)sCHj3;
- CH,CH;-S~(CH;)¢Ph;
-CH,CH,-S-(CH;)sPh;
- CH;CH;CH;-S-(CH,)sPh;
- CH,CH,-NH-CH;-4-(4-Cl-Ph)-Ph;
- CH,CH;,-NH- CH;-4-[4-CH;),CHCH,-]-Ph;
- CH,CH,~NH- CH;-4-(4-CF5-Ph)-Ph;
- CH;CH,~ S~ CH,-4-(4-CI-Ph)-Ph;
- CH,CHy- S(0)- CH,-4-(4-Cl-Ph)-Ph;
- CH;,CH,CHy- S CH,-4-(4-Cl-Ph)-Ph;
- CH,CH,CH,~S(0)~- CH;-4-(4-C1-Ph)-Ph;
- CH,CH,CH,~-S- CH,-4-[3,4-di-Cl-PhCH,0-)-Ph;
- CH,CH;-NHSO,~ CH,-4-[4-(4-Ph)-Ph]-Ph;
- CH,CH,;CH,-NHSO,- CH,-4-(4-CI-Ph)-Ph; and
- CH,CH,;CH,-NHSO,- CH;,-4-(Ph-C=C-)-Ph.

Preferably, R? is hydrogen.

R? is preferably -ORE or - NR°R¢; more preferably R® is -OH. Particularly

preferred R® groups are those shown in Tables I-IV as R*.

Preferably, R*, R® and R’ are each independently selected from hydrogen or

~C(O)RY. More preferably, R*, R® and R’ are each hydrogen.

R’ is preferably hydrogen, -CH,-R®, -CH,-NHR* and
-CH,-NH-R?*- Y-R®-(Z),, where R?, R®, R°, R%, Y, Z and x are as defined
herein. Particularly preferred R® groups include hydrogen, -CH,-N-(CH;-N-D-
glucamine); -CH,-NH-CH,CH,-NH-(CH,)¢CH;; -CH,-NH-CH,CH,-NH-
(CH,),,CH,; -CH,-NH~(CH,);-COOH; and -CH,-N-(2-amino-2-deoxygluconic

acid). Other preferred R® groups are those shown in Table III as RZ,
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Preferably, R® is -CH,C(O)NH,, -CH,COOH, benzyl, 4-hydroxypheny! or
3-chloro-4-hydroxyphenyl. More preferably, R® is -CH,C(O)NH..

R® is preferably hydrogen or alkyl. More preferably, R’ is hydrogen.

R is preferably alkyl or substituted alkyl. More preferably, R' is the
side-chain of a naturally occurring amino acid. Still more preferably, R is

isobutyl.

R'' is preferably hydrogen or alkyl. More preferably, R'! is hydrogen or
methyl.

R is preferably hydrogen, alkyl, substituted alkyl or -C(O)R!. More
preferably, R" is hydrogen or -CH,COOH. Other preferred R' groups are those
shown in Table II as R,

X! and X? are preferably chloro. X® is preferably hydrogen.

Preferably, n is O or 1. More preferably, nis 1.

In still another of its composition aspects, this invention provides a

compound of formula II:

N
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wherein

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, heterocyclic and -R*- Y- RP-(Z)y; or
a saccharide group optionally substituted with ~R*- Y-R®-(Z),;

R* is -OR® or -NRR%;

R? is selected from the group consisting of hydrogen, halo, - CH(R®)-NR°R®,
-CH(R®-R® and ~CH(R)-NR*-R*-Y-R'-(Z),;

R* is selected from the group consisting of hydrogen and lower alkyl;

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

R is selected from the group consisting of hydrogen and lower alkyl; 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 hydrogen, alkyl, substituted alkyl and
-C(O)R%;

each R® is independently selected from the group consisting of alkylene, substituted

alkylene, alkenylene, substituted alkenylene, alkynylene and substituted alkynylene;

I
' Ao, r_Mx uyh 1
Ul x Ue~ 1 Xx Ul x UL x Ut"1 x U”An x UMx U-"1 x L?OWEXZ&S?;
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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 the group consisting of hydrogen, alkyl,
substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl,
substituted cycloalkyl, cycloalkenyl, substituted cycloalkenyl, aryl, heteroaryl, heterocyclic
and -C(O)RY;

each R? is independently selected from the group consisting of alkyl, substituted
alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl, substituted
cycloalkyl, cycloalkenyl, substituted cycloalkenyl, aryl, heteroaryl and heterocyclic;

R® is an aminosaccharide group;

each Y is independently selected from the group consisting of oxygen, sulfur,
-S-S-,-NR°-, -S(0)-, -SO,-, -NR°C(0)-, ~0S0;-, -0C(0)-, -NR°SO;-,
~C(O)NR°-, -C(0)O-, -SO;NR°-, -S0O,0-, -P(0)(OR®)O-, ~P(O)(OR°)NR®-,
-OP(0)(OR)O-,- OP(O)(OR*)NR®-, -OC(0)O-, -NR°C(0)O-, -NR°C(O)NR°®-,
-OC(O)NR’- and -NRSQ,NR"-;

each Z is independently selected from hydrogen, aryl, cycloalkyl, cycloalkenyl,
heteroaryl and heterocyclic;

nis0,1o0r2;

xislor?2;

and pharmaceutically acceptable salts, stereoisomers and prodrugs thereof;

provided that at least one of R*! or R has a substitutent of the formula
~R*-Y-RP-(Z),;

and further provided that:

() when Y is -NR®-, R® is alkyl of 1 to 4 carbon atoms, Z is hydrogen and R® is
alkylene, then R® contains at least 5 carbon atoms;

(i)  when Y is ~C(O)NR®~, Z is hydrogen and R® is alkylene, then R® contains at
least 5 carbon atoms;

(iiiy  when Y is sulfur, Z is hydrogen and R" is alkylene, then R” contains at least 7
carbon atoms; and

(iv)  when Y is oxygen, Z is hydrogen and R is alkylene, then R® contains at least
11 carbon atoms.
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Preferably, R?! is a saccharide group of the formula:

OH
0 N,
rie O
H,C 0]

wherein
R is -R*®-Y-RP-(Z),, where R?, R®, Y, Z and x are as defined herein; and
R is hydrogen or methyl.

Particularly, preferred - R*-Y-R"-(Z), group is selected from the

group consisting of:
- CH,CH,-NH- (CH,)sCHs;
- CH,CH,CH,;-NH-(CH;)sCHj3;
- CH,CH,CH,CH,-NH-(CH,);CH3;
- CH,CH,-NHSO,~-(CH3)yCH3;
- CH,CH,-NHSO,-(CH3);,CH3;
- CH,CH,-S-(CH;)sCHj3;
- CH,CH;- S-(CH;)oCH3;
~CH;CH,-S-(CH2)10CHj3;
- CH,CH,CH,~S-(CH,)sCH3;
- CH,CH,CH;-S-(CH)9CHs;
- CH,CH,CH,- S-(CH3)3-CH=CH-(CH)4CHj (trans),
- CH,CH,CH,CH,-S-(CH;);CHj3;
- CH,CH,- S(0)- (CH,)sCHj;
- CH,CH,-S-(CH;)¢Ph;

U
N
08301
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~CH,CH,- S-(CH,)sPh;

- CH,CH,CHy- S-(CHy)sPh;

- CH,CH,-NH- CH;-4-(4-C1-Ph)-Ph;

- CH,CHj- NH-CH,-4-[4-CH,),CHCH,-]-Ph;

- CH,CH,- NH- CHy-4-(4-CF3-Ph)-Ph;
~CH,CH,- S-CH,-4-(4-C1-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,- S(0)- CH,-4-(4-C1-Ph)-Ph;

- CH,CH,CH,-S- CHy-4-(3,4-di-C1-PhCH,0-)-Ph;
-~ CH,CH,-NHSO,- CH,-4-[4-(4-Ph)-Ph]-Ph;

- CH,CH,CH,-NHSO,- CH,-4-(4-Cl-Ph)-Ph; and
- CH,CH,CH,-NHSO,- CHy-4-(Ph-C=C-)-Ph.

R? is preferably -OR* or - NR°R®; more preferably R? is - OH.

Particularly preferred R groups are those shown in Tables I-IV.

R® is preferably hydrogen, -CH,-R¢, -CH,-NHR® and
-CH,-NH-R*-Y-R"-(Z),, where R?, R®, R, R¢, Y, Z and x are as defined
herein. Particularly preferred R* groups include hydrogen, -CH,-N-(CH3-N-D-
glucamine); -CH,-NH-CH,CH,-NH-(CH,),CH,; -CH,-NH-CH,CH,-NH-
(CH,),,CH,;; -CH,-NH-(CH,)s-COOH; and -CH,-N-(2-amino-2-deoxygluconic

acid). Other preferred R* groups are shown in Table III.
R?* is preferably hydrogen or alkyl. More preferably, R* is hydrogen.

R¥ is preferably alkyl or substituted alkyl. More preferably, R is the

side-chain of a naturally occurring amino acid. Still more preferably, R* is

isobutyl.
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R* is preferably hydrogen or alkyl. More preferably, R* is hydrogen or
methyl.

R? is preferably hydrogen, alkyl, substituted alkyl or -C(O)R®. More

preferably, R” is hydrogen or -CH,COOH. Other preferred R? groups are those
shown in Table II.

In yet another of its composition aspects, this invention provides a compound of

formula I11:
HO
H,C HO
HO
CH, OH
R15—N 0O o)

111

wherein

R is ~CH,CHz-NH-(CH2)eCHs;
R" is H; and

R*# s -OH
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In yet another of its composition aspects, this invention provides a
pharmaceutical composition comprising a pharmaceutically-acceptable carrier and
a therapeutically effective amount of a glycopeptide compound having at least one

substituent of the formula:
-R#*-Y-R-(2),
wherein R?, R, Y, Z and x are as defined herein.

Additionally, this invention provides a pharmaceutical composition
comprising a pharmaceutically-acceptable carrier and a therapeutically effective

amount of a compound of formula I or II.

The compounds of this invention are highly effective antibacterial agents.
Accordingly, in one of its method aspects, this invention provides a method of
treating a mammal having a bacterial disease, the method comprising
administering to the mammal a therapeutically effective amount of a glycopeptide

compound having at least one substituent of the formula:
-R*-Y-R*-(Z),
wherein R?, R®, Y, Z and x are as defined herein.
Additionally, this invention provides a method of treating a mammal having
a bacterial disease, the method comprising administering to the mammal a

therapeutically effective amount of a compound of formula I or II.

This invention also provides processes for preparing glycopeptide

derivatives, which processes are described further herein below.
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In another of its aspects, this invention is directed to the use of a
glycopeptide derivative of formula I or formula II in the manufacture of a
formulation or medicament for a medicinal treatment. Preferably, the formulation

or medicament is used as an antibacterial agent.

Preferred compounds of this invention are those set forth in the following

tables as formulas III, IV, V, VI, VII and VIII, and pharmaceutically-acceptable

salts thereof:
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HO- (sup41) *HO'(FHO)HO =HO*(HD)-HN-‘HD'HD- | V1
HO- *HO*(CHD)-("HOIN-‘HO'HD- | €1
HO- *HO°(*HD)-HN -"HO'HO'HO'HOHD - | TI
HO- *HOY(*HD) -HN-‘HD'HO'HO'HO- | II
HO- *HO*(*HD)-HN-"HO'HO'HO- | 01
HO- 1£xayo[okd-"HO -HN-‘HO'HO- | 6
HO- ‘HO*(*HD)-HN-‘HO'HO- | 8
HO- Ud~(Uud-10-v)-v-"HD-HN-‘HO'HO- | L
HO- Ud-ud-v-‘HO-HN-‘HO'HO- | 9
HO- Yd‘HD-HN-‘HD'HO-| §
HO- ‘HO*(CHO)-HN-‘HO'HD- | ¥
HO- *HOY*HD)-HN-‘HO'HD- | €
HO- [HO(CHD)IN-‘HO'HO- | T
HO- *HO*(HO)-HN-‘HOHD- | 1
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HOOD*HO(HOOD)HDOHN- *HO(HO)HO*(*HD) -HN-"HO'HO- | LT
HO'0O*HO("HO'0D)HOHN- *HO*("HD)-HN-‘HO'HO- | 9¢
(Sup.aj ‘sup.dj)
(sururesoon{3-a)-N- Y*HD)D=HO-“("HO)(*HD)D=HOHD-HN-‘HO'HD- | §T
(surnwesoon[3-a)-N- ‘HOY(*HD)-HN-"HO'HO- | #¢
(sururesooni3-q)-N- Ud-(Ud-10-9) -v-"HO-HN-"HO'HD- | €T
HOOD*HO(HOOD)HIOHN- *HO*CHO)-HN-"HO'HO- | T
(sururesodn|3-a)-N- ‘HO*(*HD)-HN-"HO'HO- | 1T
“*HOIN'("HD)HN - *HO("HD)IN-'HO*HD- | 0T
“(*HOIN*(*HD)HN - *HO*("HD)-HN-‘HO'HO- | 61
HO- 14do1dojofo-tHD-HN-*HO®HD- | 81
HO- ‘HDO=HD*(HD)-HN-HOHO- | LI
HO- *HO(HO)HO*(*HD)-HN-*HO'HD- | 91
(Sup4jy ‘suvdj)
HO- YEHD)D =HI-*(CHD)(FHD)D=HD'HD-HN -"HO'HO- | I
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‘HO*CHD)-HN(O)D-"HO- | 1t
*HO’(CHD)-HN(O)D-*HD- | oF
*HO*(*HD)-(0)DHN-"HO'HO - | 6¢
*HO"(*HD)-(0)OHN-'HD'HD- | 8¢
‘HO’((HD)-(O)OHN-HO'HO - | LE
*HO®(HD) -S-“HD'HO- | 9¢
*HO'(*HD)-‘0SO-‘HO'HD- | S¢

*HO“(*HD) -*OSHN-"HO'HD- | ¥¢
*HO'(*HD)-0(0)D-*HD- | €€
*HO*CHD)-HN(O)D-HO- | €
*HO*(*HD)-0(0)D-*HO- | 1€

*HO**HD) -(0)D0-"HOHD - | 0f
"HO!(*HD)-(0)DHN-*HO'HD- | 6T
*HO(HO)HD’((HD) -(0)DHN-‘HO'HD- | 8¢
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HO*(*HD)HN - *HO*('HD) -HN-"HD'HD- | S§
HO*‘HO)HN - 'HO*(*HO)-HN-‘HO'HD~ | +§
*HO*("HO)HN - *HO*(*HD)-HN-‘HO'HD- | €€
IApLIAd-4-"HOHN - *HO*('HD)-HN-*HD'HO- | TS
14-1-[0ze1prul-*(*HD)HN - *HO(*HD)-HN-"HO'HD- | 1§
CHOINCHD)IN- ‘HO*(*HD)-HN-‘HOHD- | 0S

HY [-HN*CHD)IHN - *HO*(*HD)-HN -‘HD'HD- | 6V
“HN(N)DHN*CHD)(HOOD)HOHN - *HO*(“HD)-HN-‘HO'HD- | 8V
H*HD)+N-“CHO)HN - *HO*(*HD)-HN-‘HO'HD- | L¥
*HN(N)OHN'"(HD)HN - *HD*(‘HD)-HN-‘HO'HO- | 9%
14-1-wipuadid-“*HD)HN - *HO*(CHD)-HN-*HO'HD- | S¥
*HO*(“HD)-HN-*CHO)HN - *HO**HD)-HN-*HO'HO~ | ¥
14-p-urjoydiow-*CHD)HN - 'HO(*HD)-HN-'HO'HO~ | €V
HO- ‘HO*(*HD)-HN(O)D-*HO- | v
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C*HOIN(0)DY(*HD)-“OD*HD(HOOD)HDHN - ‘HO*(*HD)-HN-*HD'HO- | 69
Y*HD) - N-*CHD) 0D *HO(HOOD)HOHN - *HO(*HD)-HN-‘HO'HD~- | 89
HN*(*HO)HOOD)HDHN - *HO*(CHD)-HN-HD'HO- | L9
“HN“(‘HD)(HOOD)HOHN - *HO*(*HD)-HN-‘HO'HD- | 99

HOOD (*HD)(HOOD)HDHN - *HO*('HD)-HN-‘HO'HO- | 9
H'OS*(‘HO)HN - ‘HO("HD)-HN-‘HO'HO- | 9

HOOD“(*HD)HN - ‘HO®("HD)-HN-‘HO'HO- | €9

HO*HO(HOOD)HDOHN - *HO*CHO)-HN-‘HOHO- | 9

HOOD'HOHN - ‘HO*('HD)-HN-‘HO'HD- | 19

(sunueon|§)-y- *HO®(HO)-HN-‘HD'HO- | 09

{HO**HD)IN*(*HO)HN - *HO'HD)-HN-‘HO'HO - | 66

‘(HO*("HO)IN - *HO*(HD)-HN -‘HO'HD- | 8§
14-Z-ueinjospAyena-*HOHN - ‘HO*("HD) -HN-‘HOHD- | LS
*HOO*CHD)HN - *HO(*HD)-HN-‘HO'HD- | 9§
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HO- ud[-0*CHO)*HO)-+-"HD -HN-HO'HO- | €8

HO- yd[-0°CHO)*HDI-+-"HD- HN-HO'HD- | T8

HO- yd[-0*CHD)*HOI-+-"HD - HN -‘HO'HO- | 18

HO- 4d[-0*CHD)*HOI-+-"HO-HN-*HO'HO- | 08

HO- Ud-10--‘HO-HN-‘HO'HO- | 6L

HO- Yd‘HO-HN-‘HOHO- | 8L

HO- Ud*(‘HO)-HN- ‘HO'HO- | LL

HO- 4d’(HO)-HN-‘HO'HD- | 9L

Y(*HD)D(0)D0 CHDY*0O(HOOD *HDIHDHN - *HO°CHD)-HN-‘HO'HO- | SL
. [&-p-urjoydiow--(*HD)*0D(HOODI*HD)HIOHN - *HO*('HO) -HN-‘HO'HO- | L
(*HOIN(0)D (*HD)*OD(HOOD*HD)HOHN - *HO*(*HD)-HN-‘HO'HO- | €L
Y*HD)+ N-*(*HD)*0O(HOOD*HD)HOHN - ‘HO*(HD)-HN-'HO'HO- | U
“*HDYD(0)D0 (FHDY* 0D HO(HOOD)HOHN - *HO("HO)-HN-‘HO'HD- | 1L
14-p-utjoydiow-*CHD)-* 0" HO(HOODHOHN - *HO*HD)-HN-‘HO'HO- | OL
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HO- ‘HO*(*HD)-HN-*(CHD)- | L6
HO- *HO°(‘HD)-HN-*(CHD)- | 96
HO- Y*HD)HO('HD) -HN-‘HD'HO- | $6
HO- Ud(-O*HOUd-*HO-¥)-+"HO -HN-"HO'HD- | v6
HO- Yd(-0*HOUd)-+-"HO~-HN-‘HO'HO- | €6
HO- Ud-*40-+-"HD HN-‘HO'HO- | 6
HO- Ud-{4d-[-0"CHO)'HOI-¥}-+-"HD-HN-HOHO- | 16
HO- Yd(-1£xay0jaK2)-4-"HD -HN -*HO'HD- | 06
HO- Yd(-oud)-¢-"HO-HN-HD'HO- | 68
HO- Yd(-Sud)-+-"HO-HN-"HOHD- | 88
HO- yd(-oud)-¥-*HO-HN-"HO°HD- | L8
HO- Yd[-"CHO)*HOI+-"HO-HN - ‘HO'HO- | 98
HO- Yd[-*CHD)*HOI-+-"HO-HN-"HOHO- | ¢8
HO- Yd[-“CHD)'HOI-+-"HD-HN-‘HO'HO - | 8
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HO- *HO*HOHD=HO'HIO'HD-HO=HD'HD-HN-HDHO- | 601
(sup4j ‘supd})
HO- *HO'HOHO=HD-HD=HD'HD HN-‘HD'HD- | 801
(sup4y ‘supdj)
HO- *HO'(*HD)HO=HD-HD=HDO'HD-HN-‘HO’HD- | LO]
(Sup4y ‘suvdj)
HO- *HO'(‘HO)HD =HD-HO=HO'HD-HN-HO'HO- | 901
HO- *HO®(CHD)-*0SO-‘HO'HD- | SO1
HO- *HO*("HD) -“OSHN -*HO’HD - | 01
HO- *HO*(*HD)-(0)D0-*HDO'HO- | €01
HO- *HOYHO) -S-THOHD - | 701
HO- 1£xay0[£2-*HD-HN -"HD*HO- | 101
HO- *HO*(*HD)-HN-"HO'HD- | 001
HO- *HO*CHD)-HN-*(FHD)- | 66
HO- *HO®(HD)-HN-'CHD)- | 86
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HO- U4 CHD)-HN-"HDO'HD- | €1
HO- yd’(*HD) -HN-‘HDO'HD- | Ttl
HO- yd-{ud--0*CHD)*HOI-¥}-+-"HD-HN-"HD'HO - | 1TI
HO- 4d -(Ud-*40) -¥-‘HO-HN-HD'HO - | 0TI
HO- yd(-S-4d)-¥-"HO-HN-‘HO’HD- | 611
HO- yd[-“HOHD**HD)]-+-*HO-HN -*HO'HO- | 8I1
HO- 4d[-0*CHI)HOI-+-"HO-HN-‘HO'HO- | LII
HO- ud[-0°CHD)*HOI-+-"HO -HN -"HD'HD- | 911
HO- yd[-0°CCHO)*HDJ-+-*HO-HN -‘HO'HO- | S11
HO- 4d[-O*C*HD)*HOI-+-*HD-HN-HO'HO- | ¥11
HO- 4d(-Q*HOUd-1D-¥)-+-"HO-HN-"HO'HO- | €11
HO- Ud(-O"HOUd-*HD-¥)-+-"HO -HN-*HD’HD- | TII
HO- Ud(-O*HOUd)-+*HD-HN-HDHD- | 111
HO- 4d-10-+-*HD-HN-‘HO'HD- | 011
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“(*HOIN*HO*HO*HOHN - "HN*HO'HOHN(0)D -*HO'HO -(0)OHN -"HO'HO- | LE£1
*HO*0D(HOOD*HOIHOHN - *HO(CHD) -HN-‘HO'HO - | 9¢1
(*HOIN(0)D*HD 0D(HOOD HO)HOHN - ‘HOS("HO)-HN-‘HO'HD- | S€I
H*HOIN(O)D'HD*OD'HO(HOOD)HOHN - *HO*(CHD)- HN-‘HOHD- | ¥El
HO- (sup4y ‘sup.1) *HOHO=HO-HO=HO'HD-HN-‘HD'HO- | €¢I

“*HOIN“(*HD)*0O(HOOD HDIHOHN - *HO*(*HO)-HN-"HOHD- | T¢l
*HO*0D*HO(HOOD)HOHN - *HO**HD) -HN-‘HO'HO- | T€1

HO- *HO'(*HD)-0(0)D-"HD~ | 0€l

HO- (1£d01dojok0)-"HO'HO -HN -*HO'HO - | 6Z1

HO*HO(HOOD)HDHN - *HO*(*HD)-HN-"HO'HD- | 871

*HO'("HO)HN- *HO*(*HD)-HN-‘HO'HD- | LTI

HO- (1&-p-lozeprun)-*HD- = 4 *HO*CHD)-HN-HOHO- | 971

HO- HOOD'[(HOYHOI'HD- = ;d  *HO*CHD)-HN-‘HO'HO- | STI

HO- HOOD™HD- = ;4 ‘HO*(CHD)-HN-‘HO'HO- | ¥TI
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HO- *HO(*HD) -(HOOD'HOIN -*HOHD- | 0S1
HO- *ad*(‘ad)-HN-‘HOHD- | 6¥1
HO- *HO*(*HD)-(0)S-*HO'HO- | 81
HO- *HO(*HD) -(*HD(O)DIN-*HOHD - | LT
HO- *HO*(*HO)-("HOHNHD(0)DIN -‘HO'HD - | 9¥1
(proe 21u0dn]34x09p--oulwe-)-N- "HO(*HD)-HN-"HD'HO- | S¥1
asouelfdoon|3(areydsoyd
ua301pAY1p)-9-£x03p-g-outuie-z]-N- ‘HO*("HD)-HN-‘HO'HO- | ¥¥1
(spisoueikdoxaydx0apLi-9-¢* z-oulte-¢ [Ayiaur)-N- *HO(*HD)-HN-‘HO'HD- | €¥1
(aprsoueAdouuure Xoap-¢-oulure-¢ [Ayoul)-y- *HO*(*HD)-HN-‘HO®HO- | Tl
*HO'0D'HOHN - *HO*(*HD)-HN -*HO'HD- | 1¥1
“"HOIN
<(0)D-*HI*OI[*(*HDIN(0)D*HO‘0D*HOIHOHN - ‘HO*("HD)-HN-"HOHO- | O¥1
*HO'0O*HO'HOHN - ‘HO*(*HD)-HN-*HO'HOD- | 6¢1
HO- Ud-Ud-¥-‘OSHN-‘HO'HO - | 8¢€I
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HO- *HOV(FHD) -HN -‘HO'HO - | #91

HO- yd-(14-z-yiydeu)-y -"OSHN -‘HOHO - | €91
HOOJ*HO(HOOD)HOHN - yd -(-O*HOUd-ID¥) - -*HD-HN -*HO'HD- | 791
(Surwesoan[3-a)-N- ud -(-O"HOUd-1D¥) - ¥ -"HO~HN-"HD'HO - | 191

HO- Ud-(4d-1Dv)-v -*OSHN-‘HO'HO'HO - | 091

HO- *HO(*HD) -*OSHN-HO'HO - | 661

HO- yd-(4d-1D-v)-€ ~“OSHN -"HO'HD- | 861

HO- "HOHPHD) -(0)S -*HO'HO - | LS

HO- HOHD-0(0)D-"HO- | 961

HOOD’(CHD)HN - *HOA(HD) -HN-HO'HD - | S§1
(sujweon|B-g-N-*HO)-N- 'HOMCHD)-HN-"HOHO- | ¥SI
HO- PHOS(HD) -(FHD'OO'HOIN -*HOHO - | €61

HO- yd-(Ud-10-+)-¥ -*OSHN -*HO’HO - | TSI
HOOD'CHO)HN- *HO(*HD)-HN-"HO'HO = | 161
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HO- Ud-[D*CHI) -¥-"HO-HN-‘HO'HD - | 8L1

HO- Ud-(0=2Ud)-¥-“HO-HN-"HDO'HD- | LLT

HO- Ud-lOHD*CHO)] -¥-"HD-HN-‘HOHD- | 9LI

HO- Ud-[0=D0CHD)*HD] -¥-"HO-HN-‘HD'HO - | SLI
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DETAILED DESCRIPTION OF THE INVENTION

This invention relates to novel derivatives of glycopeptide antibiotics and to
pharmaceutical compositions and methods employing such glycopeptide
derivatives. When describing the compounds, compositions and methods of this

invention, the following terms have the following meanings, unless otherwise

indicated.

Definitions

The term "alkyl" refers to a monoradical branched or unbranched saturated
hydrocarbon chain preferably having from 1 to 40 carbon atoms, more preferably
1 to 10 carbon atoms, and even more preferably 1 to 6 carbon atoms. This term is
exemplified by groups such as methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-
butyl, n-hexyl, n-decyl, tetradecyl, and the like.

The term "substituted alkyl" refers to an alkyl group as defined above,
having from 1 to 8 substituents, preferably 1 to S substitutents, and more
preferably 1 to 3 substituents, selected from the group consisting of alkoxy,
substituted alkoxy, cycloalkyl, substituted cycloalkyl, cycloalkenyl, substituted
cycloalkenyl, acyl, acylamino, acyloxy, amino, substituted amino, aminoacyl,
aminoacyloxy, oxyaminoacyl, azido, cyano, halogen, hydroxyl, keto, thioketo,
carboxyl, carboxylalkyl, 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 alkyl, -SO,-aryl 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,
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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

propylene isomers (e.g., -CH,CH,CH,- and -CH(CH;)CH,-) and the like.

The term "substituted alkylene" refers to an alkylene 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, substituted
cycloalkyl, cycloalkenyl, substituted cycloalkenyl, acyl, acylamino, acyloxy,
amino, substituted amino, aminoacyl, aminoacyloxy, oxyaminoacyl, azido, cyano,
halogen, hydroxyl, carboxyl, carboxylalkyl, 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 alkyl, -SO,-aryl and -SO,-heteroaryl. Additionally,
such substituted alkylene groups include those where 2 substituents on the alkylene
group are fused to form one or more cycloalkyl, substituted cycloalkyl,
cycloalkenyl, substituted cycloalkenyl, aryl, heterocyclic or heteroaryl groups
fused to the alkylene group. Preferably such fused groups contain from 1 to 3
fused ring structures. Additionally, the term substituted alkylene includes alkylene
groups in which from 1 to 5 of the alkylene carbon atoms are replaced with
oxygen, sulfur or -NR- where R is hydrogen or alkyl. Examples of substituted
alkylenes are chloromethylene (-CH(Cl)-), aminoethylene (-CH(NH,)CH2-), 2-
carboxypropylene 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 -substituted
alkylene-aryl where alkylene, substituted alkylene and aryl are defined herein.

Such alkaryl groups are exemplified by benzyl, phenethyl and the like.
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The term "alkoxy" refers to the groups alkyl-O-, alkenyl-O-, cycloalkyl-O-
, cycloalkenyl-O-, and alkynyl-O-, where alkyl, alkenyl, cycloalkyl,
cycloalkenyl, and alkynyl are as defined herein. Preferred alkoxy groups are
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-, and
substituted alkynyl-O- where substituted alkyl, substituted alkenyl, substituted

cycloalkyl, substituted cycloalkenyl and substituted alkynyl are as defined herein.

The term "alkylalkoxy" refers to the groups -alkylene-O-alkyl,
alkylene-O-substituted alkyl, substituted alkylene-O-alkyl and substituted alkylene-
O-substituted alkyl wherein alkyl, substituted alkyl, alkylene and substituted
alkylene are as defined herein. Preferred alkylalkoxy groups are
alkylene-O-alkyl and include, by way of example, methylenemethoxy
(-CH,0CHy,;), ethylenemethoxy (-CH,CH,0CH,), n-propylene-iso-propoxy
(-CH,CH,CH,0CH(CH,),), methylene-t-butoxy (-CH,-O-C(CHj,),) and the like.

The term "alkylthioalkoxy" refers to the group -alkylene-S-alkyl,
alkylene-S-substituted alkyl, substituted alkylene-S-alkyl and substituted alkylene-
S-substituted alkyl wherein alkyl, substituted alkyl, alkylene and substituted
alkylene are as defined herein Preferred alkylthioalkoxy groups are alkylene-S-
alkyl and include, by way of example, methylenethiomethoxy (-CH,SCH,),
ethylenethiomethoxy (-CH,CH,SCH,), n-propylene-iso-thiopropoxy
(-CH,CH,CH,SCH(CH,;),), methylene-s-thiobutoxy (-CH,SC(CHj;),) and the like.
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The term "alkenyl" refers to a monoradical of a branched or unbranched
unsaturated hydrocarbon group preferably having from 2 to 40 carbon atoms, more
preferably 2 to 10 carbon atoms and even more preferably 2 to 6 carbon atoms and
having at least 1 and preferably from 1-6 sites of vinyl unsaturation. Preferred
alkenyl groups include ethenyl (-CH=CH,), n-propenyl
(-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, substituted
cycloalkyl, cycloalkenyl, substituted cycloalkenyl, acyl, acylamino, acyloxy,
amino, substituted amino, aminoacyl, aminoacyloxy, oxyaminoacyl, azido, cyano,
halogen, hydroxyl, keto, thioketo, carboxyl, carboxylalkyl, 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 alkyl, -SO,-aryl and -SO,-heteroaryl.

The term "alkenylene" refers to a diradical of a branched or unbranched
unsaturated hydrocarbon group preferably having from 2 to 40 carbon atoms, more
preferably 2 to 10 carbon atoms and even more preferably 2 to 6 carbon atoms and
having at least 1 and preferably from 1-6 sites of vinyl unsaturation. This term is
exemplified by groups such as ethenylene (-CH=CH-), the propenylene isomers

(e.g., -CH.CH=CH- and -C(CH,)=CH-) and the like.

The term "substituted alkenylene” refers to an alkenylene group as defined
above having from 1 to 5 substituents, and preferably from 1 to 3 substituents,
selected from the group consisting of alkoxy, substituted alkoxy, cycloalkyl,

substituted cycloalkyl, cycloalkenyl, substituted cycloalkenyl, acyl, acylamino,
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acyloxy, amino, substituted aminol, aminoacyl, aminoacyloxy, oxyaminoacyl,
azido, cyano, halogen, hydroxyl, carboxyl, carboxylalkyl, 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 alkyl, -SO,-aryl and -SO,-heteroaryl.
Additionally, such substituted alkenylene groups include those where 2 substituents
on the alkenylene group are fused to form one or more cycloalkyl, substituted

cycloalkyl, cycloalkenyl, substituted cycloalkenyl, aryl, heterocyclic or heteroaryl

groups fused to the alkenylene group.

The term "alkynyl" refers to a 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. Preferred alkynyl

groups include ethynyl (-C=CH), propargyl (-CH,C=CH) and the like.

The term "substituted alkynyl" refers to an alkynyl 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, substituted
cycloalkyl, cycloalkenyl, substituted cycloalkenyl, acyl, acylamino, acyloxy,
amino, substituted amino, aminoacyl, aminoacyloxy, oxyaminoacyl, azido, cyano,
halogen, hydroxyl, carboxyl, carboxylalkyl, 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 alkyl, -SO,-aryl and -SO,-heteroaryl.
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The term "alkynylene” refe'rs to a diradical of an unsaturated hydrocarbon
preferably having from 2 to 40 carbon atoms, more preferably 2 to 10 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. Preferred
alkynylene groups include ethynylene (-C=C-), propargylene (-CH,C=C-) and the
like.

The term "substituted alkynylene" refers to an alkynylene 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, substituted
cycloalkyl, cycloalkenyl, substituted cycloalkenyl, acyl, acylamino. acyloxy,
amino, substituted amino, aminoacyl, aminoacyloxy, oxyaminoacyl, azido, cyano,
halogen, hydroxyl, keto, thioketo, carboxyl, carboxylalkyl, 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 alkyl, -SO,-aryl and -SO,-heteroaryl

The term "acyl" refers to the groups HC(O)-, alkyl-C(O)-, substituted
alkyl-C(O)-, cycloalkyl-C(O)-, substituted cycloalkyl-C(O)-, cycloalkenyl-C(O)-,
substituted cycloalkenyl-C(O)-, aryl-C(O)-, heteroaryl-C(O)- and heterocyclic-
C(0)- where alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl,
cycloalkenyl, 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 independently hydrogen, alkyl, substituted alkyl, aryl, heteroaryl,

heterocyclic or where both R groups are joined to form a heterocyclic group (e.g.,
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morpholino) wherein alkyl, substituted alkyl, aryl, 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

wherein alkyl, substituted alkyl, aryl, heteroaryl and heterocyclic are as defined

herein.

The term “aminoacyloxy” or “alkoxycarbonylamino" refers to the group
-NRC(O)OR where each R is independently hydrogen, alkyl, substituted alkyl,
aryl, heteroaryl, or heterocyclic wherein alkyl, substituted alkyl, aryl, heteroaryl

and heterocyclic are as defined herein.

The term "acyloxy" refers to the groups alkyl-C(O)O-, substituted alkyl-
C(0)0O-, cycloalkyl-C(O)O-, substituted cycloalkyl-C(O)O-, aryl-C(O)O-,
heteroaryl-C(O)O-, and heterocyclic-C(O)O- wherein alkyl, substituted alkyl,

cycloalkyl, substituted cycloalkyl, aryl, heteroaryl, and heterocyclic are as defined

herein.

The term "aryl" refers to an unsaturated aromatic carbocyclic group of
from 6 to 20 carbon atoms having a single ring (e.g., phenyl) or multiple
condensed (fused) rings (e.g., naphthyl or anthryl). Preferred aryls include
phenyl, naphthy! and the like.

Unless otherwise constrained by the definition for the aryl substituent, such
aryl groups can optionally be substituted with from 1 to 5 substituents, preferably
1 to 3 substituents, selected from the group consisting of acyloxy, hydroxy, thiol,
acyl, alkyl, alkoxy, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, substituted alkyl,

substituted alkoxy, substituted alkenyl, substituted alkynyl, substituted cycloalkyl,
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substituted cycloalkenyl, amino, substituted amino, aminoacyl, acylamino, alkaryl,
aryl, aryloxy, azido, carboxyl, carboxylalkyl, cyano, halo, nitro, heteroaryl,
heteroaryloxy, heterocyclic, heterocyclooxy, aminoacyloxy, oxyacylamino,
sulfonamide, thioalkoxy, substituted thioalkoxy, thioaryloxy, thioheteroaryloxy,
-SO-alkyl, -SO-substituted alkyl, -SO-aryl, -SO-heteroaryl, -SO,-alkyl, -SO,-
substituted alkyl, -SO,-aryl, -SO,-heteroaryl and trihalomethyl. Preferred aryl
substituents include alkyl, alkoxy, halo, cyano, nitro, trihalomethyl, and

thioalkoxy.

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.

The term “arylene” refers to the diradical derived from aryl (including
substituted aryl) as defined above and is exemplified by 1,2-phenylene, 1,3-

phenylene, 1,4-phenylene, 1,2-naphthylene and the like.
The term “amino” refers to the group -NH,.

The term “substituted amino” refers to the group -NRR where each R is
independently selected from the group consisting of hydrogen, alkyl, substituted
alkyl, cycloalkyl, substituted cycloalkyl, alkenyl, substituted alkenyl,
cycloalkenyl, substituted cycloalkenyl, alkynyl, substituted alkynyl, aryl,

heteroaryl and heterocyclic provided that both R’s are not hydrogen.

"Amino acid" refers to any of the naturally occurring amino acids, as well
as synthetic analogs and derivatives thereof. o«-Amino acids comprise a carbon
atom to which is bonded an amino group, a carboxy group, a hydrogen atom, and
a distinctive group referred to as a "side chain". The side chains of naturally

occurring amino acids are well known in the art and include, for example,
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hydrogen (e.g., as in glycine), alkyl (e.g., as in alanine, valine, leucine,
isoleucine, proline), substituted alkyl (e.g., as in threonine, serine, methionine,
cysteine, aspartic acid, asparagine, glutamic acid, glutamine, arginine, and lysine),
alkaryl (e.g., as in phenylalanine and tryptophan), substituted arylalkyl (e.g., as in

tyrosine), and heteroarylalkyl (e.g., as in histidine).

The term “carboxyalkyl” or "alkoxycarbonyl" refers to the groups
"-C(0)0O-alkyl", “-C(O)O-substituted alkyl”, “-C(O)O-cycloalkyl”, “-C(O)O-
substituted cycloalkyl”, “-C(O)O-alkenyl”, “~-C(O)O-substituted alkenyl”,
“-C(0)O-alkynyl” and “-C(O)O-substituted alkynyl” where alkyl, substituted alkyl,
cycloalkyl, substituted cycloalkyl, alkenyl, substituted alkenyl, alkynyl and

substituted alkynyl alkynyl are as defined herein.

The term "cycloalkyl" refers to cyclic alkyl groups of from 3 to 20 carbon
atoms having a single cyclic ring or multiple condensed rings. Such cycloalkyl
groups include, by way of example, single ring structures such as cyclopropyl,
cyclobutyl, cyclopentyl, cyclooctyl, and the like, or multiple ring structures such

as adamantanyl, and the like.

The term "substituted cycloalkyl" refers to cycloalkyl groups having from
1 to 5 substituents, and preferably 1 to 3 substituents, selected from the group
consisting of alkoxy, substituted alkoxy, cycloalkyl, substituted cycloalkyl,
cycloalkenyl, substituted cycloalkenyl, acyl, acylamino. acyloxy, amino,
substituted amino, aminoacyl, aminoacyloxy. oxyaminoacyl, azido, cyano,
halogen, hydroxyl, keto, thioketo, carboxyl, carboxylalkyl, 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 alkyl, -SO,-aryl and -SO,-heteroaryl.
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The term "cycloalkenyl" refers to cyclic alkenyl groups of from 4 to 20
carbon atoms having a single cyclic ring and at least one point of internal
unsaturation. Examples of suitable cycloalkenyl groups include, for instance,

cyclobut-2-enyl, cyclopent-3-enyl, cyclooct-3-enyl and the like.

The term "substituted cycloalkenyl" refers to cycloalkenyl groups having
from 1 to 5 substituents, and preferably 1 to 3 substituents, selected from the
group consisting of alkoxy, substituted alkoxy, cycloalkyl, substituted cycloalkyl,
cycloalkenyl, substituted cycloalkenyl, acyl, acylamino, acyloxy, amino,
substituted amino, aminoacyl, aminoacyloxy, oxyaminoacyl, azido, cyano,
halogen, hydroxyl, keto, thioketo, carboxyl, carboxylalkyl, 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 alkyl, -SO,-aryl and -SO,-heteroaryl.

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

“Haloalky!" refers to alkyl as defined herein substituted by 1-4 halo groups as
defined herein, which may be the same or different. Representative haloalky! groups
include, by way of example, trifluoromethyl, 3-fluorododecyl, 12,12,12-

trifluorododecyl. 2-bromooctyl, 3-bromo-6-chloroheptyl, and the like.

The term "heteroaryl" refers to an aromatic group of from 1 to 15 carbon
atoms and 1 to 4 heteroatoms selected from oxygen, nitrogen and sulfur within at

least one ring (if there is more than one ring).
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Unless otherwise constrained by the definition for the heteroaryl
substituent, such heteroaryl groups can be optionally substituted with 1 to 5
substituents, preferably 1 to 3 substituents, selected from the group consisting of
acyloxy, hydroxy, thiol, acyl, alkyl, 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, carboxyl, carboxylalkyl,
cyano, halo, nitro, heteroaryl, heteroaryloxy, heterocyclic, heterocyclooxy,
aminoacyloxy, oxyacylamino, thioalkoxy, substituted thioalkoxy, thioaryloxy,
thioheteroaryloxy, -SO-alkyl, -SO-substituted alkyl, -SO-aryl, -SO-heteroary]l,
-SO,-alkyl, -SO,-substituted alkyl, -SO,-aryl, -SO,-heteroaryl and trihalomethy]l.
Preferred aryl substituents include alkyl, alkoxy, halo, cyano, nitro, trihalomethyl,
and thioalkoxy. Such heteroaryl groups can have a single ring (e.g., pyridy!l or
furyl) or multiple condensed rings (e.g., indolizinyl or benzothienyl). Preferred

heteroaryls include pyridyl, pyrrolyl and furyl.

“Heteroarylalkyl” refers to (heteroaryl)alkyl- where heteroaryl and alky!l are

as defined 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
heteroaryl (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 monoradical saturated

unsaturated group having a single ring or multiple condensed rings, from 1 to 40
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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.

Unless otherwise constrained by the definition for the heterocyclic
substituent, such heterocyclic groups can be optionally substituted with 1 to 5, and
preferably 1 to 3 substituents, selected from the group consisting of alkoxy,
substituted alkoxy, cycloalkyl, substituted cycloalkyl, cycloalkenyl, substituted
cycloalkenyl, acyl, acylamino, acyloxy, amino, substituted amino, aminoacyl,
aminoacyloxy, oxyaminoacyl, azido, cyano, halogen, hydroxyl, keto, thioketo,
carboxyl, carboxylalkyl, 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 alkyl, -
SO,-aryl and -SO,-heteroaryl. Such heterocyclic groups can have a single ring or
multiple condensed rings. Preferred heterocyclics include morpholino,

piperidinyl, and the like.

Examples of nitrogen heterocycles and heteroaryls include, but are not
limited to, pyrrole, imidazole, pyrazole, pyridine, pyrazine, pyrimidine,
pyridazine, indolizine, isoindole, indole, indazole, purine, quinolizine,
isoquinoline, quinoline, phthalazine, naphthylpyridine, quinoxaline, quinazoline,
cinnoline, pteridine, carbazole, carboline, phenanthridine, acridine,
phenanthroline, isothiazole, phenazine, isoxazole, phenoxazine, phenothiazine,
imidazolidine, imidazoline, piperidine, piperazine, indoline, morpholino,
piperidinyl, tetrahydrofuranyl, and the like as well as N-alkoxy-nitrogen

containing heterocycles.

Another class of heterocyclics is known as “crown compounds” which refers

10 a specific class of heterocyclic compounds having one or more repeating units of
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the formula [-(CH,-),A-] where a is equal to 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.

The term “heterocyclooxy” refers to the group heterocyclic-O-.
The term “thioheterocyclooxy” refers to the group heterocyclic-S-.

The term “heterocyclene” refers to the diradical group formed from a

heterocycle, as defined herein, and is exemplified by the groups 2,6-morpholino,

2,5-morpholino and the like.

The term “oxyacylamino” or "aminocarbonyloxy" refers to the group
-OC(O)NRR where each R is independently hydrogen, alkyl, substituted alkyl,
aryl, heteroaryl, or heterocyclic wherein alkyl, substituted alkyl, aryl, heteroaryl

and heterocyclic are as defined herein.

The term "saccharide group" refers to an oxidized, reduced or substituted
saccharide monoradical covalently attached to the glycopeptide or other compound
via any atom of the saccharide moiety, preferably via the aglycone carbon atom.
Respresentative saccharides include, by way of illustration, hexoses such as D-
glucose. D-mannose, D-xylose, D-galactose, vancosamine, 4-epi-vancosamine,
acosamine, actinosamine, daunosamine, 3-epi-daunosamine, ristosamine, methyl-

N-.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; disaccharides

such as sucrose, lactose, or maltose; derivatives such as acetals, amines, acylated,
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sulfated and phosphorylated sugars; oligosaccharides having from 2 to 10
saccharide units. For the purposes of this definition, these saccharides are
referenced using conventional three letter nomenclature and the saccharides can be

either in their open or preferably in their pyranose form.

The term "aminosaccharide group" refers to a saccharide group having an
amino substituent wherein the aminosaccharide group is covalently attached to the
glycopeptide or other compound via the nitrogen atom of the saccharide moiety.

Representative aminosaccharides includemethy*N-D-glucamine and the like.

The term “spiro-attached cycloalkyl group” refers to a cycloalkyl group

attached to another ring via one carbon atom common to both rings.
The term “sulfonamide” refers to a group of the formula ~-SO,NRR, where

each R is independently hydrogen, alkyl, substituted alkyl, aryl, heteroaryl, or

heterocyclic wherein alkyl, substituted alkyl, aryl, heteroaryl and heterocyclic are

as defined herein.
The term "thiol" refers to the group -SH.
The term "thioalkoxy" refers to the group -S-alkyl.
The term “substituted thioalkoxy" refers to the group -S-substituted alkyl. ;

The term “thioaryloxy" refers to the group aryl-S- wherein the ary! group

is as defined above including optionally substituted aryl groups also defined above.
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DESCRI PTI ON OF THE | NVENTI ON This invention relates to novel ggr‘.’h\éﬁﬁ)ves of
gl ycopeptide antibiotics and to pharnaceutical conpositions a 4903
enpl oyi ng such gl ycopeptide derivatives. \Wen describing the conpounds,
conposi tions and nethods of this invention, the followng terns have the
foI | om ng neani ngs, unless otherw se indicated. Definitions The term

“al kyl" refers to a nonoradical branc ?d or unbranched sat urated

hydr ocar bon chain preferably having from 1 to 40 carbon atoms, nore
preferably 1 to 10 carbon atons, and even nore preferably 1 to 6 carbon
atons. This termis exenplified by groups such as nethyl, ethyl) n-propyl,
i so- propyl n- blihe/teymi "s;bibbctytqaryiomek;df@rsm thecgrbyp hetercaddeSH wheaeiah thiie | i ke.
The term’ substlﬁut ed al kyl " dgf ers tcg c;n al kgl %rogtp} as def| ned above,
havi ng f r o#Rlaropy @r‘é‘ﬁ’o‘éta?ldﬁ@ﬂ’f abqye dRCpdipe PPoRallysubiute any! eHP8)S #nd nore
pr ef er abl y El&'n?éd il tuents) selected fromthe group consisting of
al koxy, su stltute oxy, cycloal kyl ) substituted cycl oal kyl
cycl oal kenyl, substi tut ed cycl oal kenyl, acyl, acylam no, acyloxy, am no,
substituted am no, am noacyl) am noacyl oxy, oxyam noacyl) azido, cyano)

hal ogen, hydr ox{# 1o Rex 8f theiRbare EEPUPE AVHEHGANtAIR ARG O% PIAE RYPSUUCRISo A 5| OX Yy,

i ot of SRk, i IbGRE! BLEGS! 08K od Mhlonal PhSPLIGRYPS] tut o0

t hi oal koxy, "ary eroar eterocyclic,

het er ocycl am%pitioyn mem@mm ar@! sk By acﬁctdl lafid/or S¢hthétically moSCsubst i tut ed
al kyl, -SO aryl, O heteroaryl, -SCQZ-al kyl, -S02-substituted al kyl,
-S02-aryl &adblesdp &déttmﬂoahfwommtl@ds of this' mivkytianietiude b seereashamitiak adi cal of
a branched, or unbranched atur ated h fcztltéocar bon c ain, preferably having
from1 to KOMER BEAP&IGHEY he Su%‘%‘lﬂ@ Br§ comppun Spr eferably 1-10 car bon
atons, nore preferably 1- 6 carbon atons. This termis exenplified by groups
such as nethylene (-CH,-), ethylene (-CH CH -). the propyl ene isoners

(e.g., -CH-CH Crelycapaptid CHet3 tCHeptapaptide ih@bibiiése chdtaetetieedby smindtii t ut ed

al kyl ene" ref ersws an al kyl ene gtoup, as defiped above) having from1l to 5
subst i t uenfi8g PSRlideFus ptpmally supgtitgted yyith saccharide)ereunse s8H2S r om t he gr oup
consi sting,, y k

cycl oal kyl , cygi kgﬁéﬂﬁiggg@ tg%é? 9%%‘8 ugg ere)t?tlﬁaéﬁ&u Eg%%gér’ﬁﬂ%o,

acyl oxy, aid t@lycspdpatldest lﬂlfomatmm)Oamﬂrmm‘,)ahd Dzmch’ybpmymwm noacyl ,
azi do, cyano, hal ogen, droxyl , carbox car boxyl al kyl , thioaryl oxy,

t hi ohet er o&a9la851§~0ut5ﬁ|v8hé ﬁ 6‘IQ3'6&§/3“¥‘I1?F Sharmaentsal SgigncesiBlmeut ed

t hi oal koxy,a r I C

het er ocycl 8%3(%/%/ b%r%élgéérgn Slttlggl]i Wag%éght) E@Egﬁ%(??{' %‘{l%é& g&%y’l 1?18)5 Ml&h

- SO subst i ﬁdﬁ&ébfidé&fporat&%?&@'ﬂerenc&& hetmires yRepr&€datativk glycopeptides

-SOz-substituted al kyl, -SOz-ar and - SQZ- heteroaryl. Additionally, such
subst i t ut edncideythesadenifigdors mtvttdoesstsnasé‘tm A03008 62800 A% | he

al kyl ene gl %58? Ogﬁiéﬂﬁeﬁéga@g ut N d%6@z&&fiﬁl¥ﬁlln0%ch%lpms%’?E&BM ed

cycl oal kyl , ycl'oa erocyclic or
het eroaryl A3iopbRsn fw&bﬁéﬁm hBatﬂidfydl@rtemefd@u@nué?hetﬁroa@oyy@uﬁh fused groups
contain from1l to 3 fused ring structures. Additionally, the term

subst i t ut edeshighion&-demedthyd vancankyyine ksegewygis, Calagtidoh Helveeandino 5 of the

hya ogen ofzefeRy KRl ek AN EE AR el R4 2K M8 156 or omet yl ene.
(-CcH(d)- )1Mm7ﬁéﬁtmml(mﬁm& @rﬁsbzs@qamwpmtm i soners

(- CH CH(CO H) CH, -)’, et hoxyethyl (-CH-~CH O'CH CH--) and the like. The term
"al karyl " NMH659T OWSQBOW&7653 I@ﬂeetmnal’grlvoémdl Restbestting Btmtnycm

her 6 n. S na%“wicﬁ% i B e Kl 2 AT VBl g he
i k i | kyl - O,
al Kenyl - O "EVET odl t"‘%% (REp i S ‘égfé%@‘ef‘&d@ﬁtﬂ??‘i‘%k& ’

al kenyl , C)gehaal khbs ofcpeptided disclpted abode ah kyhigH tharsegaxsnden‘yl is@tseneried.n.

Pr ef erred al koxly groups are al kyl-O and incl ude, é vva%eugf exan&ce

net hoxy) etth®Rg C?flepﬁ%‘ﬁ%)?% YPeRsPtigpoxOr f'r?‘aﬁl!i’tl‘b%?‘)“ot' raf thy figagrha but oxy)
n- pent oxy) I rm substltut ed
al koxy" refrgcrulsg t%ﬁ)\éﬂde]d tﬁﬁ%ﬁ?%@?#&?ﬁ%eﬁ“ﬁ%{lpﬁm Mﬂ%l gt?%t‘{ft?ed al kenyl -
substituted cycl oal kyl -0, substituted cycl oal kenyl O, and substi tut ed

al kynyl -O where substituted al kyl, substituted al kenyl) substituted
cycl oal kyl, substituted cycl oal kenyl and substituted al kynyl are as defined
herein. The term "al kyl al koxy" refers to the groups -al kyl ene- O al kyl

al kyl ene- O-substituted al kyl, substituted al kyl ene-O al kyl and substituted
aI kyI eneO substl tut ed aI kyl wherein alkyl, substi tut ed aI kyI aI kyl ene and

o o o o I Y Y T T -~ .




___The term"cycl oal kenyl" refers to cyclic al kenyl groups of from4 to 20
carbon atons having a single cyclic ring and at | east one poi £l al
unsat uration. Exanples of suitable cycl oal kenyl groups includgb‘ﬁeut?586§

i nstance, cycl obut-2-enyl, cyclopent-3-enyl, cyclooct-3-enyl and the |iKke.
The term "substituted cycl oal kenyl" refers to cycl oal kenyl groups having
froml to 5 substituents, and preferably 1 to 3 substituents, selected from
t he group consisting of al koxy, substy3t-uted al koxy, cycloal kyl, substituted
cycl oal kyl, cycl oal kenyl, substituted cycl oal kenyl, acyl, acylam no,

acyl oxy, am no, substituted am no, am noacyl, am noacyl oxy, oxyam noacyl)
azi do, cyano, hal ogen, hydroxyl, keto, thioketo, carboxyl, carboxylal kyl)

t hi oar yl oXgcommicihaglueanss yrlégyvxttumrw@pm @E%llamlontam glycopafitiéas koxy,

substituted,thioal ko het.eroar he eroa
et or ocyc Hi naKE Bt iYioe Sipfsnadl i PRy SaSitetive sAES BB o at Kyt
- SO subst I |, -SQz-al kyl,
-SCZ subs??ﬁﬁ%@ﬁﬁgﬁ%iﬂ?aﬁg%gkgfg?mgﬁghﬁgﬁéﬁﬁg%eroaryl The term "hal 0" or

"hal ogen” refers to fluoro, chloro, brono and iodo. "Haloal kyl" refers to
al kyl as defin herein substitut . groups as defrned her ei n,
whi ch may be tﬁ @W%?sﬁﬁ??rﬁé? ér&?ycqaewr@se@aqtrcﬁ@vrr% S&IRIMUIEr oups
i ncl ude, by way of exanple, trifluoromethyl, 3-fluorododecyl,
12,12,12trif|uorododecy|, 2-bronDoctyI, 3-bronn-6-ch|orohepty|, and the
like. The term "heteroaryl" ref to an aromatic group of from1l to 15
carbon atons and 1 to 4 het sel ected from oxygen, nitrogen and
sul fur mnthln at | east,,qnBs in@ there is nore than one ring). 20 J U
N E 2003 Unlessﬁgth rained by the definition for the
F&ﬁ groups can be optionally
i) preferably 1 to 3 substituents,
sel ected fromthe group con of acyl oxy, hydroxy, thiol, acyl, alkyl,
al koxy, al kenyl, alkynyl, cycloal Ky ) cyclodlkenyl, substituted alkyl,
substituted al koxy) substituted al Kenyl, sub trtuted al kynyl, substituted
cycl oal kyl, substituted ey » ubstituted am no, am noacyl,
acyl am no, al karyl, car boxyINsukyl , cyano,
hal o, nitro, hetﬁtparyl LOH heter cyclooxy,

i ( al kaxy,
, kyl, -SO aryl,
utedHaIky ) -S fa'qr
- SQOZ- het er oar y| MbSt i t entsCﬂhplude
al kyl , al koxy, tﬁﬁf) ahld thi qal k Such
het eroaryl groDps camuﬂave asingle ring (& g. Opyridyl or ¢eb) or

heteroaryl sub tituent

substituted w N¥"17T0 gb@u &itu

- SO heteroaryl,

mul ti pl e condendp i ndol i zi nyl benzothienyl . Preferred
heteroaryl s i i pyrrol yl aq% faury "Het er oar Qbkyl refers
to (heteroaryl : eteroaryl d“alkyl are as defined herein.
Representative exa 4 i ncllude 2-pyridylnethyl and the |ike. The ter~rn

"het er oar yl oxy'; ~refe Let group het eroaryl -O . The term "heteroaryl ene"
refers to the*ﬂpradrcal group derived from heteroaryl (including
substituted heteroaryl), as defined above, and is exenplified by the groups

2, 6-pyridyl ene, I L Aol i " 8qu;. i ne,
1 4- benzofuranyvgmndg%:Eﬂ%¥%$@gﬁvéW§¥gg?@g%hg%ﬁgﬁgINindqpﬁ@akéﬁﬁ gThe term
" het er ocy GduBstit@ént’ 1|§lebﬂ1ﬁﬁbycdtta6hecr ©f the amid gronp RO tiediLabamsiat uidéehf
unsaturated group having a single ring or multiple condensed rings) froml
to 40 20va@m£0tzmoo%mllaslg thedgrmoN 4t drdicasesdhl o pHbstifgnt iy cXlerty at ons,
preferably et er.oat ons, i, sul fur, phosphorus)
and/ or oxfdé‘ﬁﬁ?rﬂ PR 2 EYOHB Ofl%ﬁcf gaslémgt Oéé}g}"ge‘%ﬁ%’?f ¢ 4i ned by t he
definition for the heterocyclic substituent, such heterocyclic groups can
be optionally substituted with 1 to S ) and preferably 1 to 3 substituents,
sel ected fromt r@ptgmabp0rcmmwsnli}hgnoﬁﬂsaha&dhglsubsww eearibgH leygat, or

cycl oal kyl ,. substrtuted cycl oal k Kk ubs ute cl oal kenyl ,
oyl hoy | ST iy Hah T ut s b e SR RS AR it

am noacyl O%Merecsi’ikp@eﬂp@ﬁé’rrounﬁdrﬁ@ ocOW8AAd itdene&Eh whiH it0ddek nok eFer

t hi oket o, carboxyl, carboxyl al kyl, thioaryloxy, thioheteroaryl oxy)

t hi ohet erocycl ooxy, thiol, throalkoxy, substituted thioal koxy, aryl,

‘aryl oxy) heteroaryl, heteroaryloxy, het er ocycl i c, heterocycl ooxy,

hydr oxyam no) al koxyam no, nitro, -SO al kyl, -SOsubstituted al kyl,
-SO-aryl, -SO heteroaryl, -SQz-al kyl) -SQOz-substituted al kyl, SQz-aryl and
-SQZ- heteroaryl. Such heterocyclic groups can have a single ring or
mul ti pl e condensed rings. Preferred heterocyclrcs |nclude nDrpholrno

p— T .



exanple, "optionally substituted"” neans that a group may or may not be
substituted with the described substitutent. "Transgl ycosyl as

substrate"” as used herein denotes the nol ecul ar target of théﬁo%fﬁqg?§003
transgl ycosyl ase enzyne. The substrate binds to the enzynme and eventual |y
results in synthesis of the bacterial cell wall. The action of this enzyne
is inhibited by a ligand domain that binds to the enzyne substrate. A

| i gand such as vanconycin bi nds to_g?hs_substrate and in effect
"sequesters" the substrate to prevent ‘Tts recognition by the enzyne and
subsequent use in the construction of the bacterial cell wall. "Potency" as
used herein refers to the m nimum concentration at which a conpound or
ligand i seabhe t 'Q)p@i@h:il%vﬁlb@tiﬂ&@i"rrﬂéﬂnetlbit@'%?@il}@ﬂ{ay(ﬁr hoier@peutic effect. The
pot ency of a.coqgopnd or ligand is typically proportional to its affinity
for its bsubdiindedsvitk the dessrbed slsdsltenthe pot ency may be non-linearly
correlated with its affinity As used herein) the terns "inert organic
solvent” or "inert solvent” or "inert diluent” nmean a solvent or diluent

whi ch i's essent'mh&%{yéda fabe Efdale dubSraeNS bde@MRrQh dbhSted BRGhAIGELIAN Which it
is enployed as a solvent or di'luent. Representative exanples of materials
whi ch maytapgetwd ¢k @ansgiyeosylssel engpms. drheciubsieate bindacd thibegnzpmevaayg of
illlustration, benzene, toluene) acetonifrile, tetrahydrofuran ("THF"))

di net hyl fBYer?&%ﬁllé[éefﬁfﬁl‘é/ﬁ's)’?thEW e% Hﬁd%ame(w&ﬁ&iwabl-, eﬁhsta%'lp%ﬁ&ﬂwwme (or

di chl or ongt: " , | ) I t e, t ,
nethyletH&“hﬁgﬁgggyaﬁggﬁég%%?ggﬁ%gﬁgP?hgggﬁgﬁgﬁgSP@%%%%pgﬁgﬁﬁgfggfbutanol,
di oxane, pyvardbngcindiifdd toethisi duBstradelags $n sfieti‘fdq@este’” tiieesuboipitc as y, the
solvents used in the reactions of the present invention are inert solvents.
20 J U N preyeuaits recegnitiomphy thsengyriecid| syibsequenstusp i theegonstrpgsipnofithose sal ts
whi ch retg&gegﬂqxﬁkal gi cal effectiveness and properties of the parent
conpounds And wiceh e not biologically or otherwise harnful as the dosage
adm ni stered. The conpounds of this invention are capable of form ng both

acid and base salts by virtue of the presence of am no and carboxyl groups
respectively. PhetentyCastusehhérginarsterptabieenivamemagddicentitios al whidkesy be

prepared frominorgani ¢ .and organi c bases |ts.derived from jinorganic
brcbe. § nortiaBougle oS 8 Abte th R £ 38R RialiceT bbbl et
amoni um TeaketdAty opREoARENES bﬁﬂgﬁﬁl' is Sypicflyt ﬁroﬁ@x“tio\ﬁ@ﬂofifs%‘ﬁﬁi'i)g ¥ ifs bases

i nclude, but "are not limted to, salts of prinmary, secondary ‘and tertiary
anm nes, sbbsling sitee dlnasoimeesases; chaipotapcynaty balnby-limeanly comejated bsith itut ed

am nes, anﬂ,cyclic am nes, including isopropylamne) trinmethyl am ne,

di et hyl anfHE"%t ri et hyl ani ne, tripropyl am ne, et hanol ani ne)

2- di nmet hyl am noet hanol, tronetham ne, |ysine) arginine, histidine,
caf f ei ne, procai ne, hydraban ne, choline, betaine, ethylenedian ne,

gl ucosani ne, NA= bsgd Gkreimnthe emst tiserborpanivesol yent ' ore'Gnempsgleert? ione,

pi peridineg, and Nethyl piperidine. It should al so be understood that other
car boxyl i cM&E} “@8?ﬂ9§¥}§§§VWBdFdHB@“M§E¥UPSF%CW: ydPQEPP@E‘B? this

i nvention, : : I Y ' [ ' r boxam des,
Lover il Ky P e R B e e 11 ke,

Phar maceutRepadsktadec epinglécofanh@riaddiiiiclo mag detsedray irfeet oiveparad from

i norgani c and organic acids. Salts derived frominorgani ¢ acids include
hydr ochl ordilsenis igtludey by opyodf illustiaon.shemzene; éolagned acqipRipile, aci d, phosphoric
acid and |1 ke b ri Ry [ ' ty c acid,
propionickggvﬁgnngggl?@Iggfg¥gglpﬁggégg%ﬁd?%gsgr?@Oggﬁﬁﬁgﬁgﬁﬁg %cid)

mel oni ¢ aghélhylehe ERIBEGe &t dchidRIn@fthaheasi "OH,Cumadicthydeti@r, dthyltaeiace, aci d,
citric acid, benzoic acid, cinnam c acid, mandelic acid) nethanesul fonic
aci d, et haselont foeibyledhyil detope ¢ weienes athpaeli erepanel, 1ORrepapel. éergci d and t he
l'i ke. 2 UNE 2003 The .compounds of thi.s invention.typically contain one
or nore c ”ﬂﬁPﬁdﬁﬂ%%FsPyﬁé@%T%#H@F&@ﬁth %e¥ﬁW%ﬂﬁ%%ﬁ)F§‘§H§§Hd§§ to include
racem ¢ nNggtuehBSused i BHeGe MRS of BRAPTELDMBIVEnAGK at¥ it k6lvemEl ched in one or
nore steroisoner. The scope of the invention as described and cl ai ned
enconpasses the racemc forns of the conpounds as well as the individual
enantiomers and non-racem c m xtures thereof. The term"treatnent" as used
herein includes any treatnment of a condition or disease in an ani mal)
particularly a mammal ) nore particularly a human, and includes: (i)
preventing the disease or condition fromoccurring in a subject which my
be predi sposed to the di sease but has not yet been di agnosed as having it;
(ii) inhibiting the disease or condition, i.e. arresting its devel opnent;
relieving the disease or condition) i.e. causing regression of the
condition; or. relieving the conditions caused by the disease, i.e.

Y . T . —— M. o . . T 1



n RHJ O----~- ~ N H acetone Hn where Rrepresents -Rb-(Z2)X or -(Rb
m nus one carbon atom-(2)x (where Rb, Z and x are as define i
ALIURE Rog

way of further illustration) the foll owi ng schenmes describe
of representative starting materials and conpounds of this invention. For
exanple, Schenme Aillustrates a nethod for preparing an Fnoc-am noal dehyde

5 fromthe correspondi ng am noal cohol 3, where Ais as defined herein. In
this reaction, the am noal cohol is prqtected by conventional techniques,

for exam .e, by treatnent with 9- 17U “enyl met hyl chloroformate in the
presence of base, to yield the Fnoc-protected am noal cohol 4. Oxidation by
known techni ques then provides the al dehyde 5. Schene A FnocCl HO-A' NH2 -

DI PEA 3 Fnoc ' NBhfmpdcewically acceptadlg sakp aneana'thgse salte waieh mtain thgst r at es an
alternate,rqut.e to.F-noc- protected apjnoal dehyde 5. Thi.s route is

descr i bed 108 Eehfspii sy id nroRyEi By RRgap Spmpotidsaatid wWhish afe 1 |
(1997), 4%{didgicdiBr drothervdie HadEFuROBe das %ﬂﬁni@[el’&@%h@@&n&odﬂ&@ ofmocd H
COANH -'"-7 HC-O-ANH HCI DIPEA 3 6 7 0 i mbc H'A NH 5 The

Frnoc- pr ot ¢kt éaveativmorsd chphbldef dornhiog rpothaacid epchbadeesaltbby varaet efcthedi t h a

gl ycopeptide, for_exanple vanconycin, as shown in Scheme C. Schenme C O

PBC N OF @rEEceref 2mino gog carb Oups ECSREAENBIMZ O H3C G ~OH Fnoc ~~A~NH 11 O
O H'B 13 pi peradine H3C "OH G NaCNBH3 "A~NHz 12 O HBC N OH ..F G H nA~~UB
14 OH3C N OH B G ~~A~-N~B 15 where B represents -(Rb m nus one carbon

atom - (2) x, whdtarmhiceudcahdacsemulsle dasedefditadsaie medynbe prepéred thdm 2003 __ g4
This reaction is conducted under reductive alkylation conditions to yield a
gl ycopept iiegame apdomganiebases. Balty dardvediferm drorganiqibases gngleda, Pupareyi el ds t he

correspongj {. I 0t i : havi a,pri 1 up. Reaction of
12 with aﬁl gﬁi/ndtggig %ﬂ?ﬁ%ﬁ’l‘%{ gﬁ&érgla&r \é(lt]kgc ?3@&%’?{?@%&%%&% tions gives

gl ycopept iy ndsiamvlts v Salké deriedt fiem R s s iimude, uastdut liddedwpi ch are
separated by conventional techni ques, such as HPLC. Schene D illustrates a

met hod f orsalts eppriinaty , sacandarycansk iorteacy enhivgsi puhistidedd/avingg inclydinghi s schene,
reaction of acid chlari deb l‘%' \é\ils)t h. am n%est gr 20 undﬁ dgonventi onal am de
coupl i ng %Hﬁ?lﬁﬁﬁ%’rﬂf’%é‘é U e aQgnse PIC. REBELYTOn "B Y bot h the ester
and am de j§aNr6h{18SiddS 'nri‘ﬂg@iyﬂﬁhﬁie, Bbéq{ﬂlﬂﬁnéﬁg}éﬂlg‘?ﬂnﬁﬁg,emproﬁ}l%irﬁ,s l'ithium
al um num hydride (LAH) givés am nhoal cohol 22. Protection and oxidation, as
i n Schene efhanplamids, 2xdimdtighpd®etfandlo tromeshaddine, Iy hieeparPinheQ hidgiBi©O; A~NH2 20
Cl' \B DIPEA 19 O H3C~0~A~-~ B 21 AH Fnoc O cCn~~BFm n ~N-B[0oX -~
“N-B HO A CEBBERIQSRSTA, P drabanias, I « et hoy eciraiar, HCHAME e
prepared ag. 1 : L0l S ot kr.e _kylation of

?g laﬁé}@%ﬂaﬂgﬁ‘m&‘i he&8brbinine : birihdy, ﬁg{eﬁa}ﬁrge't, ?)gberﬁ'lrfe, Ghd W

am noal co r conventional "am ne n conditions gives
am noal colethyl@ideridine cHt slaould hlso bb @ndarsthod shal ester ichaaxphoead idarigativese D.

20 JUNE 2003 ag HO-A'NHz 3 Schene E illustrates an alternative nethod
for preparVARTREAERR & B8 praglice iof $his dnyeption, fon AXaBRIE SAEDOXYIG &id equct i vel y
al kyl at ed i e ! ] oup and

vl of yai SfeH HHAEEnE TarHARRRLC A cPLRYPElcbRhrRluct SR FIARCY 20 875,
condi t i onscarbheaniday aféeshealiktehyde 24. H300 H CO'A' NHZ 3 Schenme E O H-B
NaCNBH3 H300 H G O~-A~~~B 3 6 H300 Fnoc FnocC ~N-B DI PEA H3C O A 26 25 Fnoc
TFA ~ N B

Pharmaceutically acceptable acid addition salts may be prepared from
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, citric acid, benzoic acid, cinnamic acid,
mandelic acid, methanesulfonic acid, ethanesulfonic acid, p-toluenesulfonic acid,

salicylic acid and the like.



H A 24 Schenme F illustrates another nmethod for reductive alkylation of a

gl ycopeptide. In this schene, Fnoc-protected al dehyde 24, pr%@r %@%03
descrubed above, is reacted with a gl ycopeptide 10, such as C’ iar,
under reductive al kylation conditions to afford gl ycopeptide derivative 27.
Subsequent deprotection with piperidine provides glycopeptide derivative

14. 20 JUNE 2003 --86- Scheme F OOi nbc ~Ob Il ' H3C OH H-A~ 24 B H3C
G OH Froc G NH2 NaCNBH3 27 ~~A' N-B_ 10, O pi peradine H3C N OH G ~ 'NuB A 14
Scheme Gillustrates the conversion of the carboxyl group of a glycopeptide

derivative, such as vanconycin, into an amde. In this reaction, amne 28
is reacted vm'tﬂ a gl c&epiiﬁe.deri.vativeu such.as 14, under. standard
peptide coupl i Ef’f:‘gﬂ%q DS If HVeRYan Pl b rBRBILARE UGBS HIBVF, to provi de
am de 29-ce§€e@§.”%c%x%d’g‘%?ﬁis%v&tfdﬁ“ﬁ%t%e@t@-in%‘ﬁ~5€gﬁﬁ hixtareg N Re 2. PIP 3
GR- ~..~ B ~A~~~-B 29"Schenme Hillustrates the introduction of an

am noal kydiagedarhgienadiorhdrs ané sunikuire ehriched et yneor magt yeogephérdeThesuch as
vancomycin, via a Mannich reactiaon. In this reaction, amne 30 and an

Vi .
al dehyde, Sc8B% H? the ipygnmgnias descritsd and clyimed sprompeses dheracemirafoimsple) , ar e

o1 yoopept T REP SR RIS BE MR P ERbAA AR bt EEE . 5 6 o

"CH20' HQhdfeoNHz | ~ \NH2 31 Rc, N OH R Simlarly, Schene | illustrates a
i ntroduction of a substituent of the fornula -Ra-Y-Rb-(2) X at the
resorcinol noiety of a glycopeptide using the Mannich reaction. 20 JUNE

2003 __8%__ Sc | O HC N, CH CH R~),-NHR 3 G ' CHzZOQ. 30a HO NH2 10 R~
R O H-B NaCNBI—Eﬁ‘?rIiEgn_ Gt 3 oy BT é"_}lk‘éﬁ\l‘ﬁd‘\‘/ 'FRABIRET o2 G9OEOR 310 O
NH2 OH NHg: SSh6ER ah dnlthdls Pzﬁrﬁ%ﬁﬁrl?aWi&hﬁ%ﬁ?h@r@ﬁar@ct@Ar}Sﬂ;&)ﬁﬁﬁéd, dgq derivative
usi ng several of the reactions described above. In this schene)

gl ycopeptindwdeteri vative 27 is derivatized at the resorcinol noiety using

t he Mannich reaction _described. in Schene. H.to provi.de. gl ycopepti de

or i vat 1 ve 40, pepr DL B S ls AreaerBion 1y et nE ik B P oup, s

descri bedmbh bSpRaNBosead t@m‘eczﬁgéasegtw%@p@cntybd&eﬂ@ugxaéeu\éehékzn it; 20 JUNE 2003
Schene J O NHR~R 30H H C N OH 3P, pendi neH OOHGG CH20' HO * A/

~Al A~N~B H14B (i) Frindibiting-theiisegsers Rondii@, HeCarrestinR its de@lapment;NHR' R 28

HOR Ha‘}e%ev‘lﬁg ﬁxe%iselasel%rQBNEi%I()n} tg.~dg\13[il\g8{e|§¥e¥ﬁgn 6‘11% gaind~itio~n;/olr\!~ R RR R

relieving the conditions caused by the disease, i.e. symptoms of the disease.

The term "disease state which is alleviated by treatment with a broad spectrum
antibacterial” as used herein is intended to cover all disease states which are generally
acknowledged in the art to be usefully treated with a broad spectrum antibacterial in
general, and those disease states which have been found to be usefully treated by the
specific antibacterials of this invention. Such disease states include, but are not
limited to, treatment of a mammal afflicted with pathogenic bacteria, in particular
staphylococci (methicillin sensitive and resistant), streptococci (peniciilin sensitive and

resistant), enterococci (vancomycin sensitive and resistant), and Clostridium difficile

The term "therapeutically effective amount” refers to that amount which is
sufficient to effect treatment, as defined herein, when administered to a mammal 1n
need of such treatment. The therapeutically effective amount will vary depending on
the subject and disease state being treated, the severity of the affliction and the manner

of administration, and may be determined routinely by one of ordinary skill in the art.



Schenme L illustrates nmultiple reductive al kylation reaction of a

gl ycopepti de derivative 27 to afford gl ycopeptide derivativeﬁﬂgﬁHgﬁagﬁgﬁsK
OOR~OOOH O-Rd H3C-N OH Fnoc H3C ~OH Fnobc 43 0 GG ™ ~ ~
HnA"'N~B 27 ~ A ~ TFAMOHOHO ~ OHBCNOH GH ~~A~~~B 44 [rya _ gp__ 20
JUNE 2003 Additional details and other nethods for preparing the conpounds
of this invention are described in the Exanpl es bel ow. Pharmaceuti cal
Conpositions This invention al so inc} des pharnmaceutical conposition

contai ning the novel glycopeptide'ﬁbﬁgﬁhnds of this invention. Accordingly,
t he gl ycopepti de conpound, preferably in the formof a pharmaceutically
acceptable salt, can be fornulated for oral or parenteral adm nistration
for the therapdlititermbrprpiceiing Beasipi’ Ot blogkine #rowr 18556 69 PRY gio¥Pect i ons. By

way of il]ustration, t | ycopepti de ¢ ound can be adm xed with

convent i OWEFC pWkﬂ&@@ﬁ‘?Foc(grfy%raIFlPFeeﬁ%derg’ﬁa@@i’ ANyt scagbr%y Eére%‘?’i:rn t he form of
tabl ets, p8bEehe @mpouhds, PHIPRS BB Ired TVAcHBAs froR] Sdchrrifs g |1 ke. Such
pharmaceuti cal conpositions will contain fromabout 0.1 to about 90 % by
wei ght of gtoups and iwhéchcprofeotingl graupdcandreacgpenet by cynventoma lwhemickDot o about 30
% . The pharnmaceutical conpgQsitiqns may contain conmon carriers and

exci pi ent STZYS{LIS Sé?sé%F"r‘FS‘gBB;?:h‘eg}yd&Eiﬁ’t' £, HRY-JAELOXY) OF gHer group.

m crocrys i I I i el ] e, sodium
Chi or i dey Tn geitfufiirtoRRE: bibPnk BrodPAbIoRtd ook G GR 1SR 2k

f or mul at i seasovabld ydoxyh\bdavkirgngionpd indtnde cosvaitionill sudstituents swtrasst al | i ne
cellul ose, corn starch, sodiumstarch glycolate and alginic acid. Aliquid
conposi t i ahylwbEnzybetrstyal shjoroaeriyls thighergyk bspaisings phenacyl. dthubd- of t he

conee.ne S S L BB A 1 e

such as paigekhyfieBeodliscMd latirlssleblivett@hovedi dithe by URdRiEl 610 agent,
preservative, surfactant) wetting agent, flavoring or coloring agent.

Al t er nat | geAyynatis metodsdinfrofdraprdiiions eumpapiblepy il Heathtinegrhithe pesgiveist i t ut abl e

powder . 20 JUNE 2003 --91- For_exanple. a cont aj ni tive
onmound, PEUSH TR RPLya okl in S PE R T NelE Shraf e B Lol T ut oo

Wi th wat erpfogechiQb MrBuSUBRGHRahRNSy nddis® 28)dUP1 SAN J8kn Wifegaa’rﬁds(;n'épm a powder
contai ning active ingredient, sucrose and a sweetener. conposition in the
formof aN.¥blet can be prepared using any suitable pharnmaceuti cal

carriers) routinely used for preparing solid conpositions. Exanples of such
carriers include magnesi um stearate, starch, lactose, sucrose, _

mi crogrystal || pgeeleh bhASERNAnRI¥I6EIng ERupCKRIRIcdAoLAdaY | pYT ol | done.
The tabl et can also be provided with a color filmcoating, or color

i ncl uded asbspiirentsofuchhe t-batyoxgearbinyl (RBETY; bénaploxpcarberyl cOBZound can be

formulated in a controlled r se dosage form as tabl et conpri sing a
hydr ophi | B HEPBBREYHENDE) . ARBRGaRm bt B RerfiEoR b aps ai o
can be pr eRRRedchs Ry QithkRforl CARAHLA! dofbaBbRAGM B hanliRlor RATP! € by

i ncor poration oF "acti Ve conpound and excipirents Into a hard gel atin
capsul e. Arédrenati vely) a semi -solid matrix of active conpound and hi gh

nmol ecul ar wei ght pol yet hyl ene glycol can be prepared and filled into a hard
gelatin capsule; or a solution of active conpound in polyethylene glycol or

a suspension i bl i .1 QU f £ honat ed
coconut oi l carr?rgfellrgfi chngOé(\él é‘%{ C?‘ ??{gg%sﬁ{‘%&ﬂ%edessg%% @3‘%1 %t ?‘%‘h&g%gﬂjll’e. Tabl et
bi nders t haspydanbbgl eachittdaarte regeeedby mildnydndionskcospatidediitnthe

car boxymet hyl cel | ul ose, poly-vinyl pyrrolidone (Povidone), hydroxypropyl

met hyl cel Ingiuse €f thaprioded, starch and ethyl cel | ul ose. Lubricants that can be
used i nclude magnesi um stearate or other netallic stearates, stearic acid,
silicone fluid, talc, waxes, oils and colloidal silica. Flavoring agents
such as pepper mpi§logRhl efflct"snised 8RaNincRidey, bt id @amhied ©f ircheaséd ke can

al so be used. Additronally, it nmay be desirable to add a col oring 20 JUNE
2003 - - 92-affagientingrsasediselet eityd daergesefl orangyr iacrgasadaafticacy, ineregsgrtbar ance or
to help identif he. product.  The .co n of the invention and their
pharnaceufﬁ%ﬁﬁ1 Oé%iggt%ﬁ?%m?£FP§”Whgﬁgﬁpbﬁ§btive when given parenterally
can be fornmulated for intranuscular, intrathecal) or intravenous

adm nistration. A typical conposition for intra-nuscular or intratheca

adm nistration will consist of a suspension or solution of active
ingredient in an oil, for exanple arachis oil or sesane oil. A typical
conposition for intravenous or intrathecal adm nistration will consist of a

sterile isotonic aqueous solution containing, for exanple active ingredient
and dextrose or sodiumchloride, or a mxture of dextrose and sodi um
chloride. Qther exanples are |lactated Ringer's injection, |lactated R nger's

..... o o N o . — T



20 JUNE 2003 A suppository totaling 2.5 grans is prepared having the
follow ng conposition: Ingredients Active Conpound 500 ng Wt 85@I E—% .
bal ance ('triglycerides of saturated vegetable fatty acid; a g 03
Ri chesNel son) Inc., New York, N Y.) ilit The gl ycopeptide conpounds of this
invention, and their pharmaceutically acceptable salts) are useful in

medi cal treatnments and exhi bit biological activity, including antibacteri al
activity, which can be denonstrated in the tests described in the Exanpl es.
Such tests are well known to those.siglled in the art, and are referenced
and described in Lorian "Antibiotics In Laboratory Medicine", Fourth
Edition, WIllians and WIlkins (1991), which is hereby incorporated by
reference.G i idurésnvent i on provi des met hods for treating

tig P
infectious dis es) especially those caused .by G am positjiyve .
mi cr oor gani sns)e?ﬁ%gl)iﬁ?l?'ﬁ’flé? o éomﬁgﬁlj’faén‘@f“‘?%icgn gﬁ\PE‘W@Fegn&%\rpéeadﬂy _
par ti cul ardybisiefstinihd ratedials Wishg mf:%ﬂwnxg g%ﬁ&%ﬁﬂle%dgﬁh@ Ipfddelitilds r §81 St ant
st aphyl ococci. Al'so, the conpounds are useful 1ntreating I nfection due to
ent er ococcwill baappraciatgd vizm odreye typicat st prederredptoeessomaditionVRE., Exanpl es of

such di seases_ are severe staphyl ococcal infections, for exanple)
st aphy| oc JERSHOTHGHPEEANES i tiNes, dnale SHIRAPI Qf dEREANS, SOPENISe RIASUIEHh G A Al may

be either ' 1 Nf ect ' h Leroar t hod
corpr i ses S ftherdhBebe poRfib E6 B B biba dolss BURLRREAGAE OpiAGATS
invention mhédh ddhdaidng alidyvery Vit dht papiduRe Seactdils GERGEVEt uséd) ik kesH | ve
amount of a conpound of this invention is a dose between about 0.5 and
about 100 ¢AjAKipNs Aapbefdetermined bynggkitleggoshe arydy rodbreoptimizaion about 1 to
about 60 g%/ kgdé,%‘]; active compound. A typical daily dose for an adult human
is from abBqt Sr‘rg to about 5 g. In practicing this nethod, the antibiotic
can be adm nistered in a single daily dose or in multiple doses per day.
The treatnment regi men may require admnistration over extended periods of
time, for exanpAdditiopallyseserillbedapparent td tiosd skilledinethe artsicrnveatiksal The

amount per_adm.ni stered dose or the total anount. adm antere wi || depend

on such f aRPBFUDESIOYPS Ay D BECEFRATS R/ RIEVERF CEFANHUNCHANAL BTYRS IO age and
eneral h [ : h i e

ant by ot 1 ot aerp fhe WfesRE rEitkions, "Ent ChLEDEE sotat PR Aol D iC, e

fol | ow ng partitilet funcdomhl Rralpogy well aexdmbleconditeone ffoepmtectioniahd ustrate this

i nvention and are not tq be construed in any way as |limting the scope of
this i nventiPERtecmniis ! KRowh i ¢ 250 | EQr S8Mle, uRerew H’rSWCﬂEjg 8EMPEvi at i ons
have the fgl{ ﬁ@irqgtrg&?&'ﬂoﬂgﬁdr Xvaqpprreedé'séﬁﬂeQQE 'Iﬁ%.@&éx{%eﬂldr@vﬁ.t hei r
general ly accepted neaning. Unless otherw se stated, all tenperatures are

i n degr eesWaes,sProsectiBOGromcin- Ogani oSyinohasiza Secomyd| EdiBéd - Wiley, New

-di i sobutyl al umi num hydri deDl PEA -di i sopropyl et hyl am neDVF

-N, N- di met Kor. oS narbrofesencegicited Byarcigy| f oxi deeq. - equi val ent Et - et hyl Et OAc
-ethyl acetateFnoc -9-fl uorenyl met hoxycar bonyl HOBT - 1- hydroxybenzotri azol e
hydr at eMe - net hyl PyBOP

-benzotri azol - | fry tHXtl6wEgmeadtRini ﬁhm&@hmglbm@ﬁhex&hrawa@mkwsphat e 20
JUNE 2003 g9__ TEMPO- 2, 2,6, 6-tetranet hyl - pi peridinyl oxy, free

radi cal TFAdepleted iy 8 sbaRiEtdadcionmiad BHRX 1t Hahstnvet the garpogy termdnustlabdled ayer
chr omat ogr gphyGeneral Procedur e AReduct i v lation of Manonycin To a

i xture of (atEonerrne aae Erion el Ty B HoeMerdE 8l I oM was
added DI PEArffnBQcucinEighin€ afdidtPNlav@lsd SN rdndthpton@NRitBA tesbiime hadietye f or
1-2 hours and nonitored by reverse-phase HPLC. Methanol and NaCNBH3 (1 eq.)
wer e addedlabeledHR] solfaltdvwsn, foll owed by TFA (3 eq.). Stirring was continued
for an additional hour at ambient tenperature. After the reaction was

conpl ete, the nethanol was renpoved in vacuo. The residue was precipitated
in acetonitrile. Filtration gave the crude product which was then purified
by reverse-phase HPLC. |f desired) other glycopeptides nay be used in this
procedure. General Procedure B Preparation of Thio-Substituted Al dehydes A
solution of a brompacetal (1 eq)) such as dinethyl 2bronoacetal dehyde, and
sodiumiodide (1 eq) in DVF is stirred at anbient tenperature for 0.5 h. To
the solution is added a substituted thiol ( 1 eq), such as n-decyl thiol,
foll owed by potasiumcarbonate ( 1 eq). The mixture is stirred at 2580C for
4-16 hours. The reaction is then taken up with ethyl acetate, washed tw ce
with water and once with sat. NaCl. The organic layer is dried over MySO~-
and the solvent is renoved in vacuo. Purification on flash chromatography
(hexan: ethyl acetate = 8:1 ) provides the correspondi ng thio-substituted
acetal. To a solution of the thio-substituted acetal in acetone was added 6
N HCl (1.5 eq). The reaction is stirred at roomtenperature for 5-16 hours.

e T I T . Y. Y.



Exanpl e E Preparation of a Conmpound of Fornula V (where R2Z is OH and Rz3
is -CH2-N- (CH3-N-D- gl ucam ne) Vanconycin (9.0 g) 5.16 muol) a
solution of nethyl-i r-Dglucamne (5 .03 g) 25 . 8 mmol) andV\gé‘@tﬂquZ(B&}
formal dehyde (0.43 nL, 5 .4 mmol) in 50 % aqueous acetonitrile (60 nL)
under nitrogen and stirred at roomtenperature. After 4 hours, the
acetonitrile was renoved in vacuo, water (30 nL) was added, and the pH was
adjusted to --4 with 10%trifluoroaee®te acid. The solution was purified by
reverse-phase HPLC. Fractions containing the desired product were
identified by mass spectronetry, pooled, and |yophilized to give the title
conpound as a white powder. This internediate may be further derivatized
usi ng the procedures descri be[g‘ herein. 20 JUNE 2003 --106- Exanple F
Preparati on of a Compound of J)r la IV|(wheif€]R S and R6 are H RZ - is
OH and RZ' is -CHZCHZ NH Fnog) Cvréqigorry ¥~Hydr ochl oride (4.00 g, 2.60 nmol)
was suspended in 40 nlL of 3
1, 3-di nethyl -3, 4, 5, 6-t et yghydr -2-(1@!\ t pyri m di none and heated to 70C for
15 minutes. N (9-fluorenyl @ ar bony) ampppacet al dehyde (720 ng, 2.6

mmol ) was added and the m xt > _Jas heated® at 70C for one hour. Sodium
cyanobor ohydride (160 ng, 2.5\l JRjn 2 nL nmethanol was added and the

m xture was heated at 70C for A hours, then cooled to roomtenperature. The
reaction sol ution was added drB\Ni se to 20 nL of acetonitrile, giving a
precipitate that was collected by centrifugation. The precipitate was
purified by reverse-phase HPLC on a Ranin C18 Dynamax columm (2.5 cm x 25
cm 8~ mparticle size), at 10 nL/mn flow rate using 0.045 % TFA i n wat er

as buffer A an . 9 } (Jrile. f HPLC gr adi ent of
10- 70% B over 38%%92’3?%?5%5%"?% e?}’?g‘#‘ggh‘; Ct"hée"qid?tscl"g‘%f’{r‘fesr%e‘é‘? BIS%s its
trifluroageiaitionsed prepMed 13l redhatvedikyition df7alBlychpeptide ad fHdwn Hhihe conmpound
can be deprotected and further derivatized, for exanple,via reductive

al kyl at i orfolleiinggsegtioped herein. Exanple G Preparation of an O Et hyl

Agl ycone Derivative Vanconycin hydrochl oride hydrate (10 g, 6.4 mol) was
di ssolved in 100 nL of dinmethyl sulfoxide (DVSO and

3- (di net hyl @;}g no) propyl am e (3.2 L, 26 mdlH, was Gadded. PyBOP (3.3 g) 6.4
mmol ) and 1-jhydroxypenzotrifazol e (HOBT, O. | "6.4 1) dissolved in 100 nL
N, N di met hyN or mamjde ( DVE \A/asY@ldgd Sopvm Se_at fo0 tenperature. The
reacti on was sti+v'ed @dr fone Ahour ~ BRT ¥ pped ligtp acetonitrile to give a
whi te precipitl@@e) which i washea— 20lUNE 2003 »5107- with
acetonitrile, erher and drededtivendigylatiacuum to gi verP? syrup-of crude
vancomyci n 3-(di rretNﬂfzI am no) propyl ami de. A portion'of this syrup was
dissolved in 100 nL trifluoroacetic acid {TFA), heated at 323K for 2 hours,
cooled to roomtenperature and added dropwi se to ether, resulting in a
green precipitate. The precipitate was collected by filtration, dried under
vacuum andy e i F&fle Ry T URIIS oRN BfBofld Qlé’d RO 1% gcet ol Lhid & in wat er
containing 0.1 % TFA) to give vanconycin 3-(di net hyl am no) propyl am de

agl ycone, dedined feeliA Talstreactioa iagypicdiyesondscted by firstfdonacumgenat e salt (500
ng, 340 unol) was dissolved, in 5 nL DVF and pot assi um carbgnate (500 ng,
3.6 mol ) SEEValded 2 elyropaRtidey FrrhaisValE Py R, VER aRsXpgshupieterally fidm

t enperat urgeqt 1= Y, 40 unol) was
added. Thefa'rln't!)S('te:3 mé&[v{/%islp@%’léfrtyaﬁg Fe?%%@%‘@?%ﬁ%?%“?%é@h%&i, t hen

addi t i onal prefriblhpubytt N0 egbivalens] bk Jadadyarmine, (uéA avy, 310 unol ) was added.
The m xture was stirred at roomtenperature for 7 hours then dripped into

ether gi vifigoaropyisthpamimed DIREA) aed thedilice ity reprtier it wpicaBucrpiciafashed
w th acetopitrile fndydis Oz%s;ﬁlgﬂ’ e §r'n?3ieﬁé g%ﬁ;ﬁ&,{@%gﬁt& G drRb QeI trile.

Thi's sol utton was purified reverse-p _ Vi ng vancoré/m n
3- (di met hyh{Tifoanaieaf the Bbdespehd@ng MnineBOsubstia)ig cboylet@gTie earalag t he
trifluoroacetate salt, which was treated with 1 nL TFA for 30 m nutes at

room t enpekzingistypRellr noeisplatese bpPis ceanied 1 St Wish a ypasaldwdride sedieingi n

3- (di met hyl ami no).propyl. am de O (,2- and noet hy]. lLyco as_the ..

Cri 11 vor ontiet eR A iRy S mrof Rt AR ks, A CBRL G20 e

deri vati zeghinkOrTIaX fdHetién W @picet ebndieredl tyydontdcang tiSinds Mithdduapove. 20
JUNE 2003 --lo0s- Exanple 1 Synthesis of a Conpound of Fornmula Il (where
R15 is -CHZCH2-NH (CHZ)9CH' R' is Hand RZZ is OH) To an oven-dried, 1000
mL round bottoned flask, equipped wth magnetic stirring bar, were added
vanconycin (34.1 g, 23 nmmol, 1 eq), N Fnocam noacet al dehyde (6.5 g, 23
mmol, leq), DIPEA (8.5 nL) 46 mmol, 2 eq) and DMF (340 nlL). The m xture was
stirred at anbient tenperature over 2 hours, and nonitored by HPLC. The
reacti on became honogenous, and -- 90 % conversion to the imne was

o o B n N ~ R 1. 7R IFNE 7~ - B ~r~ ~ o N B I 1




20 JUNE 2003 --114- preparative HPLC to give title conpound. M5(M + H)
1939.2(M + , cal cul ated 1938.7) Exanple 8 Synthesis of a Co

Formula IV (where Ris is -CHZ-C(OOCH3 RZZ is -CH and RZ' is < ﬂ%ﬁb
A sol ution of vanconycin hydrochloride (7.43 g, 5.0 nL) in DVSO (100 nL)
was treated wth diisopropylethylamne ( 1.74 nL, 10.0 nmol) foll owed by
nmet hyl bronpacetate (0.842 g) 5.5 mmol) at roomtenperature. The reaction
m xture was stirred at roomtenperatgpe-overni ght. The crude was
precipitated using acetonitrile (1000 nL). The crude product was coll ected
and purified by preparative HPLC to provide the title product. M5(M + H)
1522. O( M#, calculated 1519. 45). Exanple 9 Synthesis of a Conpound of
Formul a \PI4-2 egrplenty of the redueng QEEp RO lempriatira it megenol intibe

o ssol ved TERTRE Rt A ki Ry FRRTRIY S0 Phaie g ROl Sin Y 1985 g, 2.0

ol ) WaSre@ﬂﬂﬁgi aBldythtéd Brodudt idr@addBSputfiddrt8acotivetictab pdocadure§amch gorper at ur e
with for 55 mnutes. tent-Butyl chloroacetate (44 ulL, 310 unmol) was then

added andrevérsephaseulBLEt i rred vi gorously overni ght. The crude reaction

m xture was precipitated into diethyl ether (40 nL) and the solids were
coll ected by centrifugati on, washed with acetonitrile (40 nL) and taken up
in 10 % acqueoysiedir&d,itfie 8hicdpeptiae cbhfgbﬁn&s Hmﬂvémn%%%xse% upon

rever se- phase HPLC purlflcatlon ate mass: observed (MtH):
1257. 7). pregfred Nk sRpo8ise nidkiner lﬂswhghtah;a‘eatrsmetophaCE’dWIé’s(Zz)pgkohbés
appropriated starting materials the conpounds shown in Tables I-VI were

g(r) epar eg irsh attarhisd g glyronaptide by rFW“f’ﬁéQ‘él%@ﬁp&}Wer%‘ SKIUERY | ows:
i ns a0, Sdlies bERAABIGHREENET ysine conventional reagen and pracedutesds 4o ceg

1659. 3716£8m0theé 9R:-YERE{ID), GihribOasAfdsiBlebBEACH. 1A8di637aIN] &ertbnBlhip3Rko61633. | 12
1632. 61634. 0131646. 61647. 2141630. 61631. 6151628. 61626. 916171b30. 61631. 918191

716. 81718boonpRsyd i Hsgbove-irsribed Todytiga 7iiylagion 1qasriony watfard 0-20 JUNE 2003

--116- Co MV (free base) Cbserved

N+H231854q§§§%&“%§25559 71780. 5251789. 71789. 026271763. 71764. 6281646. 61 646. 0
291646. 61 646. 4301 647. 61646. 7311647. 61646. 6321646. 61645. 5331619. 51618. 534166
8.61667. 4351669. 61669. 2361649. 71 648. 7371618. 51619. 9381632. 61631. 9391660. 616
61. 6401604. 51668y 3AICOpBIE1IEVNOAPIBER. B8R BayABITHIoBA/BOhd#445464748 20

JUNE 2003 --1i.7- d No. f base) Ob
|vH+495051??%{‘%3}&8@%2%%%57%%@2%%@@ %gri‘?ﬁg‘“?i“f‘z‘@ Be 363891689, 71690
7626317051405 8ABRAEE7 BAGRFRTH A6 1501020 ARECHRBRiom) | o~ Compound
No. MV (free base) Qbserve

NH+7S767 778t88ReS1 Sa3abia gheepgreesrslislSEa2by 985 k288836 ¥8$16S2. 61654, 1

IER O e R

Conpound Ngys 'WX Gt uaabeRe ChBe ¥ d 239 751: 4,303,646; 4,322.343; 4.378,348:
VHHL011S88 R1830” 11051691, 61es0 6103161y Srare %o gt 438 31%s1607. 7169

6. 91061628,4016302.; 4l WA16T4 463421 & HOSATS8RS ; I S8 923:003468.276146 12 ,201:01616. 916I
7.81111688.61689.81121702 0 911 1723. 017 114164 164 11 S1668 .
1060, AL Bas 0 AdOets 1os T 00 4 R TR Ao B TR S B TRLE88, 51901726,
61728. 312 7. &1 . 9 312S1796.
ey SO 9GRS @63‘3%%41@?1@‘32?“7 3:?2%35%6 O Lok IR
~(bserved5,312,738; 5,451,570; 5.591,714; 5,721,208; 5,750, 509 5,840,684 and

MH+1271687. 71688. 31 28] 719. 71719, 21291546. 41547, 1] 301619, 51618. 51311761. 7176
1. 213218188859 sheadisclosursy af whichsuq georporaiad herens by seferepsa s thens1761. 7176

1800, 1143178051 BRGNS Tt Db oA R ol frddR 71703, 01471674 6

1675. 71 48hefnit®f5. 81 491653. 71654. 71501690. 61691. 91 511731. 71732. 81521743. 0
1743. 6 20 J UN E 2003 --121- Conpound No. MV (free base) Cbserved
MH1531704. 71703. 61541809. 81810. 815S1759. 81761. 01S6153S. 41S36. 71571 637. 6163

696.

7.31581743. 017

71696, 41601757 i AGTRIEY Pidcheones seniass g i e YEUAIORESIP el 641660.
71661. 5163k 60e1BkdSdn Ol R L3DInBdrd 28hErléommerdidl iR2il4H168F 88 bg| 888. 31691813.
71814.31701776.61777.51711738. 61739. 71 7216S4. 6165S. 61731670. 61671. 51741624.
51625. 61751662. 61664. 01761640. 51641. 51771682. 61683. 81781638. 61639. 7 20
JUNE 2003 --122- Conpound No. ~MW (free base) Qbserved

MH+1791688. 61689. 51801684. 61685. 91811624. 51625. 91821242, 11241. 71831721. 7172
1.71841783.81783.01851883. 91885. 01861878. 81879. 11871716. 71717. 01881800. 8180
1.01891802. 91804. 41 901792. 81794. 21911840. 91841. 91921766. 71768. 81931807. 8180
8.81941780.81781. 81951765. 81766 91961808 .

BNA LVNPNLN A AL\ ey o g mmm ey on SN A PNCVNA CVNLVNELN N A N VNLN N A PN NA NI NIN N ACNA PN O ONONININA N AN PANA N A™F P NPVNLNA A — o~



20 JUNE 2003 --131- Compound No. MV (free base) ~Cbserved

MH*4131723. 71723. 94141718. 81719. 74151710. 71711. 64161738. 8173?@5}%3%)%}76
7.44181784. 71784. 44191313. 31314. 64201256. 41257. 74211631. 6163Z 0
Determ nati on of Antibacterial Activity A In Vitro Determnation of
Antibacterial ActivitX 1. Determ nation of M nimal |nhibito~y
Concentrations |MCs~ Bacterial stragps_were obtained fromeither Anerican
Type Tissue Culture Collection (ATCC), Stanford University Hospital (SU),
Kai ser Permanente Regi onal Laboratory in Berkeley (KPB), Massachusetts
General Hospital (M3H)) the Centers for D sease Control (CDC)) the San
Franci sco Veterans' Adm nistration Hospital (SFVA) or the University of

Cal i f or ni @repamedby AP EaEOMI PHPacdnres USIHR)comyagieiahly civailatde iartingt ent er ococci

h t V A. V B b d t hei itivity t
ot copl anPiateE)s 8% dalsmdha) Yobells, SRl sHRUDARFRR A ISP genot yped
as Van A) cMﬁ%rﬁonM%uﬁﬁnQbf,\f@f‘e%ﬁlﬁ%él@@éﬂli@@djaéertﬂﬁhﬁﬂﬁg MR Wghifd,I Ni C.

M ni mal inhibitory concentrations ( were neasured inh a mcrodilution
br ot h pr od¢kigurkydoonjér haNCOL Sthynisulestitutent, widwen suedable inteemedia@ hawiig £003

--132- corrpoug?fls wer e seri a{l% di | kjted ipto Ng}%:rl er-H nton broth in 96-wel |
mi croti t eCCPPLIMNATA URGToDAL STOHP Lo fUD Sillifes ctier s 2naipesyiSHEoRamRidesi | ut ed
based on e : i i in each well
vas 5 x 1aRa g RES stschdtht R hyi Bf n Bl RS BREERHLBOAMA: L Tl | owi ng
day (or 24ldebyds Soch teacdasearewelAtmwacmcthe astandians YigscMbes, foer e det er m ned
by visual inspection of the plates. Strains routinely tested in the initial

screen i nexgaele, meMareh.| 49vaneehQraamie Cheraisiy| bewdl Editipm: dofn Wikgay |

met hi ci | | id)-resi Stan hyl ococcus aur methicillin-sensistiyv

S aphyl 0cSRBheNER: Tk ATorE YRR B Rl tfare i R beenl A BRI BE v
epi der m diasdehYESEdmpyaHe ARy Aludtra@ad sh SEn@ndniser ococcus faeci um (VSE Fm,
vancomycin sensitive Enterococcus faecalis (VSE Fs), vancomycin resistant

Ent er ococcus faecium al so resistant to teicoplanin (VRE Fm Van A),
vanconyci n. [,& 'stI ant Enterococcus faecium sensistive to teicoplanin (VRE Fm
ché ; . ; )
Van B), va coﬁ%‘fm n resistant Enterococcus faecalis also resistant to
teicoplanin (VREMES Van A), vanconycin r@gfestant Enterococgys faecalis
sensitive to tej coplagi A NeREME Van B), |ept rsﬁocbi@é gal | i riurg}Fgf t he
Van A genojy C i{qjg\s@)K(%lst en C I NRkidna of C1
genotype (VRE Gm Van'C 1), enterococcus casseliflavus of Hhe ‘'Vanrc 2

genotype (VRE Cs Van C-2)) enterococcus flavescens of the Van C 2 genotype
(VRE Fv Van C-2), and penicillin-sensitive Streptococcus pneunoni ae (PSSP)
and penicillin-resistant Streptococcus pneunoni ae (PSRP). Because of the
inability 9o¢he8SP and PSRP to grow well in Mieller-H nton broth, MCs with
those strains wgre determ ned using eithgy TSA broth suppl egented with

defi brinated bl po r bl odéplagMF pl at es. nmpouyndsOBALeth hafl si n'é i cant
activity agal® n§ raiR;g? KR on then tes f C
values in a larger panel of clinical isolates I'ncluding tHe specires I|isted

above as well as non-speciated coagul ase negative Staphyl ococcus both
sensitive and resistant to nethicillin (M5-CNS and MR-CNS). In addition)
they were tested for M Cs agai nst gram negative organi snms) such as

Escheri chi &clesvhe 3and Pseudonobnas aer ugi nosa. 20 JUNE 2003 --133- 2.
Determ nation of Kill Tinme Experinents to determine the tinme required to
ki1l the bacterPdewere coggﬁftﬁ as desc%n Lorian, "Adtibiotics in
Laborat ory Medicimne™)oHRo ' pon, Wl Lia @md—@m s}l\lé\g/é))om he

di scl osur e MO whi hs incorlptr at ed Me=QGEl n ref epegieee | p”it ntirety.
These experinments were conducted normally with both staphyl ococcus 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 and 108 CFU nL. The sanple was then diluted
t o about 6Sghebfe-4 CFU/ nL and i ncubated at 35 C under constant agitation was
continued. At vgfjous times aliquots were redmyred and five ten-f6,8 serial
dilutions were perfornedRsTim, PigdA pl aP¥enet hod wasciused tid det drmine the
nunber of golQ e URigs (CRUs e ougdgo R t i tion were
active in the above fests in vitrd'8®@sts' ardd denonstrated a 'broad spectrum
of activity. B. In Vivo Determ nation of Antibacterial Activity 1. Acute
Tol erabil'~, y~ Studies in Mce In these studies) a conpound of this

i nvention was adm ni stered either intravenously or subcutaneously and
observed for 5-15 minutes. If there were no adverse effects, the dose was
increased in a second group of mce. This dose increnentation continued
until nortality occurred, or the dose was maxi m zed. Cenerally, dosing

. o, o N 1 Y I o o I ) T 1 a1




Rl is selected fromthe group consisting al kyl and substituted al kyl; R ~
is selected fromthe group consisting of hydrogen, alkyl, sumi pﬁlg$003

al kyl, al kenyl, substituted al kenyl, al kynyl, substituted al 9 )
cycl oal kyl, substituted cycl oal kyl, cycl oal kenyl, substituted cycl oal kenyl,
aryl, heteroaryl and heterocyclic, or R and R ~ are joined, together with
the carbon and nitrogen atons to which they are attached, to forma
heterocyclic ring; R 2 is selected fromthe group consisting of hydrogen,

al kyl, substituted alkyl and - C(OrGR2-R 3 is selected fromthe group

consi sting of hydrogen or -OR~4; R 4 is selected from hydrogen, -C(ORd and
a saccharide group; each Ra is independently selected fromthe group

consi sting of al kylene, substituted al kyl ene, al kenyl ene, substituted

al kenyl enegq iy gyl ene and substituted alkynylepe; each Rb is indeﬁendently

selected fromthe group consisting of alkylepe," substituted al ky e
al kenyl ene, sul¥¥etuted al | ene, alduyeyl eﬁg an ubsti tut ed kynyl ene;

each R~ is ind nd |-I|2 from the,gyoup lSi ki of \ lydr ogen,
al kyl , subbteQ ut kyl , NaENBHy| mesabstine(t ed al Redigne g’k ]
substituted al kynyl, cycl oal kyl, 20 J UN E 2003 138 substituted

cycl oal kyl, cycl oal kenyl, substituted cycl oal kenyl, aryl, heteroaryl,

het erocyclic and - C(O Rd; each Rd is independently selected fromthe group
consisting of alkyl, substituted al kyl, alkenyl, substituted al kenyl,

al kynyl , swheseiR mapseseatskRiyZ). sy R ominky lone saboniatem(l e ywheya Ry ¥, and

cycl oal keQ{If su(% tiﬁ&gt ed.cycl oal kenyl, aryl, heteroaryl and heterocyclic;
Re is a sactiflSi ma ﬁtﬁ,ln)‘ X, X2 and X3 are independently selected from
hydrogen or chloro; each Y is independently selected fromthe group

consi sting of oxygen, sulfur, -S S, -NR, - S(O-, - S02-, -NR-C(O-, -
0S02-, - OC(O - By wWdR-¢E(rther- ilIG§tE)tNR; the {0{lOWihg schBM2NRescribb @i20synthesis
-P(O(OR)G, -P(O(ORINR -, -OP(Q(OR~)O,-OP(Q (OR-)NR -, -0OC(O O,
-NRC(O) O ,Of-rnqwe%féywt%mné@@ng ag aomms@zr@ﬁ&b&éawzni For ndependent I y
selected f , , J . and

het er ocycl %’%m@gﬁ%ﬁgﬁ@ 1A gp%;me)g( Xﬁ{slgﬁbéé?&f rg%%%%ggnéé & lr.}? ?‘?:agﬁ%ga%é ceptabl e
sal ts, st efre@i thordirssponding@EHHhoPsoid1S!r &dkie Ariovs definddigdreiat Inerist one of
R, R, R4, R5, R6 or R has a substitutent of the fornula - Ra- Y- Rb-
(Z) X and fisREHRI the amingalsohplais proegtedivg sopvensionpipechmiguessfogiegsmi of 1 to 4

car bon at i rogen. a i | kvl ene C i at least 5
carbon ato ;tr.eénlne%t %tgnﬁau{}rg n?ldnﬁ%lﬁﬁlo?oﬁngghlyéfflé;g%ﬁg%ﬁ(ﬁ%%’ggal kyl ene,
then Rb cogieri the Rhod- téd AAMBARCRS ATBOx{datibn bMkEOWN technsgukd tHen Z 1S
hydrogen and Rb is al kyl ene, then Rb contains at |east 7 carbon atons; and

(i v} when provgdesxheyaldehydeis hydrogen and Rb is al kyl ene, then Rb contains
at | east 11 carbon atons. 20 JUNE 2003 139 2. The compound of Caiml,
wherein R~ is a saccharide group of the formula: OHHHO, is OHsC O OH ~
HR-s wherein R Sis - Re- Y- Ro- (2 X and R-b is hydrogen or nethyl. 3.
The conpound of O aim2, wherein R SSfReme ARa- Y- Rb- (Z~ group sel ected from
the group consisting of: - CHzCHz-NH (CH2)9CH3; - CHZCH2CH2- NH ( CH2) $CH3;
- CHZCHZCH2CH2- NH- (CH2) 7CH3; - CHzCH2- NHSOET\QCI—Q) 9CHS3; Fmoc

- CH2CH2- NHSQZ- ( CH2) > >CH3; - CH2- S- (CH2) 5 CHZEHZ- E (CH2) 9CH3;
-CI—|ZCI—|2-S-(CI—|%%'@_|QGI:B'/N W@W _85&942 - S-N@H2) 9CH3; -
CHZCH2CH2- S- 2) SACI—I:CI+[§|{3E2\)4 (traps); - CHzZCHZCH2&H2- S- (CH2) ~CH3;
- CHZCHz- S(O - (CH2)9CH3; - CHZCHzZ- S- (CHZ)6Ph; 20 JUNE 2003 140 -
CHZCH2- S- ( CHZ) BPR; - CH2CH2CH2- S- ( CH2) gPh; - CH2CH2- NH- CPR2- 4- (4- O - Ph) - Ph; -
CHZCH2- NH- CHZ- 4-[ 4- CH3) 2CHCH2-] - Ph; - CHZCHZ- NH- CH2- 4- (4- CF3- Ph) - Ph; -
CH2CH2- S- CH2-4-(4-d -Ph)-Ph; - CH2CH2- S( O - CH2- 4- (4- O - Ph) - Ph;

- CH2CHz CH2- S- CH2- 4- { 4- Cl - Ph) - Ph; - CH2CHZCHz- S( O) - CHZ- 4- (4- d - Ph) - Ph;

- CH2CH2CH2- S- CHEScHerh® Bditldstrdtd s #h&ld20at} rolne 1o EHACHZrbkdBRE-aminoaldehyde

CHZ- 4-[ 4- (4- Ph) - Ph] - Ph; - CHzCH2CH2- NHSCOz - CH2- 4- (4- Cl - Ph) - Ph; and-

CHzZCH2 CH2- RHST Tgp rowte s descphedain furtherdgtaipin Sasakey ¥ onludd (Hems Sfatira 11
HO,. O... : ~wWHO~~CERZz a R ~vi O~0O0CI OOOOH2N
Il OH Rz SBGYIN(*R??ZEF@@:{JBZRQ&\ 20 JUNE 2003 141 wherein R2' is selected
fromthe group consisting of hydrogen, alkyl, substituted al kyl, al kenyl,
substituted al kenyl, al kynyl, substituted al kynyl, cycloal kyl, substituted
cycl oal kyl, cycl oal kenyl, substituted cycl oal kenyl, aryl, heteroaryl,
heterocyclic and - Ra- Y- Rb- (Z~; or a saccharide group optionally
substituted with -Ra-Y-Rb-(2)x; R22 is -OR~ or -NRR; R23 is selected from
the group consisting of hydrogen, halo, -CH(R )-NR R~, -CH(R~)-Re and
-CH(R~)-NR -Ra-Y-Rb-(2)X; R24 is selected fromthe group consisting of
hydrogen and | ower alkyl; R25 is selected fromthe group consisting of

-,



R2' is selected fromthe group consisting of hydrogen, alkyl, substituted
al kyl and - C(O Rd; each Ra is independently sel ected fromth g

consi sting of al kylene, substituted al kyl ene, al kenyl ene, bZQ J{Lﬁﬁgd’ZOOB
al kenyl ene, al kynyl ene and substituted al kynyl ene; each Rb i s independently
selected fromthe group consisting of alkylene, substituted al kyl ene,

al kenyl ene, substituted al kenyl ene, al kynyl ene and substituted al kynyl ene;
each R is independently selected fromthe group consisting of hydrogen,

al kyl, substituted al kyl, alkenyl, substituted al kenyl, al kynyl,
substituted al kynyl, cycl oal kyl, subsBprot ed cycloalkyl cycl oal kenyl
substituted cycl oal kenyl, aryl, heteroaryl, heterocyclic and -C(O Rd; each
Rd is independently selected fromthe group consisting of alkyl,
substituted al kyl, al kenyl, substitut&thahieeByl, al kynyl, substituted

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

cycl oal kenyl , Hekyl . heteroaryl and Re sbocycIFinm'c Re i s an, am rmesécchari de
group; 20 JUNE/%}; 142 ch is |nd endetntl?_/-| sel ect frdm the group
consi sting of oxy SN®) - HCI SOz - R-D) -, - OSQz-,
-00(0) -, - KRSeRO O)N % & saAR-, 50720, Hp(of(orR ~0O,

-P(O) (OR ) NR-, -OP(O)(OR~)CP (O(RINR -, -0 OO, -NRC(O O,

-NR~C( O NR-, -OC(CﬁNRM and - NR~-SO02NR~-; dach Z is indepenllently sel ected
from hydrogen, aryl, cycloal kyl, cycl oal kenyl, heteroaryl and~heterocyclic;
nis 0, 1 or 2; xis 1 or2; and pharnaceutically acceptable salts,

stereoi soners and prodrugs thereof; provided that at | east one of R21 or
R23 has a substThakmnt- pmtecttd:daambmwehydﬂaﬁfomulabs c{rzdhern bardadted witbra
providedthat lgiegn \g/n of 1310 4 carbon atons, Z is
hydr ogen &WFOREPY rk%ag}?ée V"I“H:é?ﬁ‘y%‘ @Bﬁf‘%‘l"ﬂ 2tN9MESt 5 carbon atons; (ii)
when Y is -C(ONR~-, Zis hydrogen and Rb is al kylene, then Ro contains at
| east 5 carbon atons; (iii) when Y is sulfur, Zis hydrogen and Rb is

al kyl ene, then Rb contains at | &xbemé Carbon atons; and (iv) when Y is
oxygen, Z is hydrogen and Rb is al kylene, then Rb contains at |east 11
carbon atons. 5. The conpound of C alr_rnq4 wherein Rzl is a saccharide group
of the formula: 20 JONE 2003 @43 B8O - , H , ~3 O HsC O ™H ~H R-~s
wherein‘R S is ﬂ?a - (Z)X'_R/mr ' Guys hydrog hyl . 6. The
conpound of Habal 5, N 87 a - Ra- YHgB" (Z) oufPHel Fafced fromthe
group consi sting aofs |- CHZCHZ- : - CH2CH2 B2 NH-(CHZ)[gCHS -
CHZCH2CH2CH2- NH-  (LCH2) ~CH3; %NHSOZ (CH2) 9

- CHZCH2- NHS02- (CHZ)l, - CH {CHz) 8CH3; - GHZCHg: S—A(CHZ) 9CH3;

- CH2CH2- S- (CH2) , oCH3B; - CHCHCH2- S (CH2)8CH3; - CHzCH2CH2- S- (CHZ) 9CHS;
- CHZCHz CHz - S- (CHZ) 3- CH=CH- (CHz) 4CH3 (traps); - CH2CHz @2CH2- S—(CHZ) ~CH3; -

CHzCH2- S(O)- (CHz) 9CH3; - CHZCH2- ® (CHZ)6Ph; - - S (CHz)BPh; -
CHzCH2CH2- S- (CHZ)gPh;  20HJUNE 24p3 144 - CI—IZ% 13
CHz- 4- (4- O(- & ajralan,e  OHEQHZ-Nek OHpe 2 - OFB) 2CHOHZ' ] - PR, - OHZCHe - N

CHz- 4- (4- CR éHz-S-q;Iz 4-(4-Cl-Ph)-Ph; ﬁzgsﬁ-’S(O)-
CHz- 4- (4- C1- Ph) - Ph; - CHzCHzCHz- CHz - a - Ph}\Ia -3 CHZCH2CHz- S( O) -
CHz-4-(4-Cl -Ph)-Ph; - CH2CH2CHz- S- A/E\@-[M di - Cl - PhCH20-) - Ph; -
CH2CHz- NHSOz-  CHz- 4- [ 4- (4-Ph) - PHlZ P! - CH2CH2CHz - NHSOz- CHz - 4- ( 4- a - Ph) - Ph;
and - CHZCH2CHz- NHSQOz- CHz- 4- (Ph- C=C-)-Ph. 7. The conpound of O aimb5,
wherein Rz3 is hydrogen, -CH2-N- (CH3-N- D-glucanine)

- CHz- NH CHzCHz - NH ( CHZ) 9CH3; - CHz- NH- CHZCHz- (CHz) ~CH3;

- CHz- NH( CHz) 5- {00H, o] - CHz- N ( 2- ani no- 259 | uco Cld) 8. The
conpound oH CI/al\r 7, l#i n Rz4 is jhydrogen 7 6 |Cs2 en or nethyl.
9. The corrpound chcI aim 8, erein Rzs is |sotuq3y . 10. A orrpound shown
in any of Tables Y4s—I, III,{V, ¢/ or V1, or a phar }3\ ccept abl e
salt thereof. 11. A p gUthcal corrp05|ti on conprHsing a

phar maceuti cal | y-acce abI e carrier and a therapgutically effective anmount
of a glycopeptide cthpound of any of Claims 1-10." 12. Use of a

therapeutical ly effective amunt of phar maceut i cal orrp05| tion of claim
11 in the WhAEBeeRiewnE-(B Wﬁaiséé‘ﬁﬁﬁfboﬂcﬁm‘?} ki HHETS Rm%w%ﬂ WGidg a

bacteri al 20 JUNE 2003 145 13. A conpound of forrmula Ill :~ HO
,,Oong%%&agﬁ%nmcmﬂ—ls~d—ll?~~iC,\/OOR~-"OCIO~O/~/~CI
0O,,,, \H~OOO0 RNOH OH IIl wherein RS is -CH2CH2-NH (CH2)9CH3; R ~ is

H and R22 is -CHOH OCHs NHCH 3 CH3 . A |.A ;. Aaf. Auy_. Ay. AYy. ALNf

.A@6 Al y. Ay. AYay2. ASy. ALf. AS. Aa. A9. Ay! @E. Ay. AFy2+. A. AMdu. A&u. Ax;

Au. Adu. ACy. AL A4 A A A Ay LA A As. A&u. A A AV, LA LA AF

| . A Al @1 A@ AXB. Aaf . A(. ANf 9. AB; y% A@ Asf e. AMdNy. Auf . Aa. A(. A9(. A

f.Auy. Af.A3f.AS .AS A . Ay. A Ay AY. A AAAALAY. A2 A AAAAF_ A3 A2 A

A~ A~ A A A A AN~ AN 7 N7 o~ AT B AN 70~ AN s



. AYuy. A y?. Afe. A y. AN Aa. A y. Aa) . Al. AN% A(N9. A6G. Ay. AS. A6% Aa

A U% Alu=. Ay. A A A= . Af. A . A3. AY. AL. A A@ Ayf. Ayf. AyL. A. AY. A, %JWE%&B ;
y$<45 C $<B<( <$#. #. ?~?8| ~| 2~p00?0~p??| ~??7<<<<>~???p :E] 45 C

11 (]#. #. 2>>>] XXXXXXXXXX]| | | >>?>?ppp(e: w282y45 82C

YY(Y#. #. X| | >>~?]| 27 X| SXX<SX<??2>9<Xp<XP<<X><XX???>| X0<??pX 2XX<<| <<??2X| X<X<>pX
<>Xx<x8<x<| <pp0x| <?G o#0#45 0#C

(#. #. 8X| <pxX| <| <pxp8X<<K<>?| ~ ~X?X<??<IX?X><~<<><a?BXP<<PXXX | <<XP<<pXpX 8| <~<8
| <~<>XP8<<~?<BXP<LX?X?2X<| <[ <>><><><” § X<X| | X] | p>?<?XpX]| Xp<| X~X><<?>| Xp<8XpX
8x<B<<><x<?8?2XXBX<| <><XXP<XP???pp]| x<x>8<<<88xD* YP45 C

PP( P#. #. XpXXX?XX| ?2?<?| ??2?2~<<XBX><Xp<8X<xxX~??| ?>| ??| >| xx4(:sGx45 C

XX(X#. #. | | | | ]| [Fpis|tepdtian) i lcppdyerdd) phddr] defipdeivie|alilatidnl doinfitiop xxyiekdk@x~x| | | ?~~

PP~ ~2?2>5>5>S>S>S>S>S>SSSSSSSSSSS>~~~~~~ SSSSSSSSSS>~~SSSSS>~~~~~~ SS>S>S>S>S>S>>>>

~—>>>>>>>ZYcapeptide interrnediate ’}9%TQ—L@Q@]&@B%’é’|lt'b$3&PCrme4ge@s the

ol e SRR A e el 2]l

2112121 | Rlith HideRyde 13 AndSxstxndark FodustixxalkylaKah &bﬁ&(héﬂﬁs”gw Ade~~?7px<?

~>?7~00~~~~| ~?2?>~| <?0?7???~2??2~22??7~2222?7~-2?????~?~p0?~ 77>~||| L1211
RRERRE | | dmlvmg 14@nd the corresponding bis-adduct 15, which are separated by

U U U # P?2~=???7~?~28| 28?7~~2X~22~~2~-??7?| | <<<<<<<<< <<<< <<<<] | <<<
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& () bar TRt bibh PResedy o net gl 4 Tk FeUE  BRRINg () - oaf 1

0%! & () - %B&QD@' t& tetrddted? the chosen route of administration, the actual com

Z+{} 2] YaT LOWAT 1091 & () - O4f 10001 & () - 04f 10901 & () - 0AF LOVOI & () - %041 100! &
() - 04f 10%Hd&hﬁysﬁe(ﬂed?ﬁﬂhslfﬁl’ﬂmem@@it& th -apef wOiRBt, and yesPon0saha, () - 04f 109! &
()-04f 1090! & () - 04f 1090! & () -0 2/ YAf 10904f 100! & (% 04f 1090! & () - 04f 109! &
() 04f 10()/0“@2V8uabmt1@%‘h&S%%erﬁﬂpiﬁwa&ze{“)S panptomis anshe dikey - 04f 1000! & () - OY

Z+4f 1090! & () -04f 109®! & () -09GF 4f 109®! & () 4f 109®! & () - 04f 109®! & () - 04f 10%0!

& ()-04f 10%0! & it A3 h®' ifh)th® 4erkOUYaREd Of gM/ 010 1-000 nd/kg/d8,090! & () - 04f 1

0%)' & ()-04f 10%)' & 1(11‘5 04f 1090! & ) - 04f 1090! & ().- 04f 1090! & l( -0nR2d 4f 109®! &
' () - 04f 10%}1:@r ly ® Q@@gjkgjd 2F 2DoHEReE yO de human, this would amount to

T Y e S s 1 01 01 -

Z+4f 1090! & () - 04f 1090! & () - 04f 1090! & () - 0_?/ 4f 109%0! & 4f 100! & () - 04f 109%0! &
() - 04f 1090! & () - 04f 1090! & () - 04f 1090! & () - 04f 1090! & () - OdH 4f 10%0! & 4f 109%0!
& ()-04f 1099! & Pyhegspitap fgnlatpes foogredn the presarydgyeation couba fmpddn () - 0j J*H

[ 4110991 & f) 041 10% 4f 10 41109
Z+ 2/ 4F 109 oRAFTal s 9’5 kP e ’(1% 0%”%6(%’%&% Ehirbing, Fhiladelghizg oopr & () -
04f 1090! & PA; @7th ed. (1985).

2/ 4f 109041 1090! & () - 04f 1090! & () - 04f 1090! & () - 04f 109! & () - 04f 1090! & () - 04
F1090! & ()-0 "#S$E) 2/ 4f 10%)1& ()-0Y z
Z+4f 1090! & () - Oﬁi ?0/ & ( 04f JTO%)' & ()-0 %gtg hI—VS4ftJa8%)l & () - 0Y4f 1090! & (
) - 04f 1090! & () - 04f TR b R ‘35‘ BB GPE NN 10001 & () - 0. 0248<>
_2/ 41 10%)! ﬁhzﬂ-ﬁﬁl@&@icﬁq éamp&ita&w&le(m%t 10981i8.( ) - 04 1090! & () - 04f 109! & ()
Z04f 1099! & () - 0>?@DFnN. 2/ 4F 1090! & () - 04f 109%0! & () - 04f 109%0! & () - 04f 109%9! & (
)-0Y z
Z+FHILNPT _?/ 4f 10%f 1090! & () - 04f 1090! & () - 04f 1090! & () - 04f 1090! & () - 04f 1090
1 & ()-04f 109%0! & () - 0TX\ abcE) ?/ 4f 109%0! & ()-0Y z
Z+4F 1099! & () - 04f 1090! & () - 04f 1090! & () - Oceghi j kI kOB4f 14f 1090! & () - 04f 109!
& ()-04f 1090! & () - 04f 1090! & () - 04f 1090! & () - 04f 109! & () - 04f 109! & () - Ol rmo
pqt kOB4f 14f 1090! & () - 04f 1090! & () - 04f 4f 1090! & () - 04f 1090! & () - 04f 1090! & () -
04f 1090! & () - 04f 1090! & () - Ogr st vawnN2kCB4f 4f 1090! & () - 004f 109%0! & () - 04f 109!
& ()-04f 1090! & ()-0Y z
Z+wy{} _?34f 41 10%f 109! & () - 04 109! & () - 04f 109! & () - 04f 109%0! & () - 04f 109!



QP £10% ! & ()-0f109%!& ()-0f10% ! & ()-0f10% ! & () - Oopgr st uvt X<e
Q‘lo%!&'()-Oflo%!&'()-Oflo%}!&'()-Oflo%!&'()-Oflo%!&'()-O?QO Ng% f1
0% ! & ()-O0vwxz{}I LOef 109! & ()-0f 10% ! & ()-0f 10% ! & () - Of 10% 1 ‘E@ 9?!&
"()-0f10% ! & ()-0f 10% ! & ()- O~bF*| LOf 109% ! & ()-0f 10% ! & () - 0f 10% ! & () - Oe

19130%!&'()-0tX8f10%10%!&'()-Oflo%}!&'()-Oflo%!&'()-Oflo%!&'()-Oflo%!&'
()-0f10%!1 & ()-0f 10%! & () - OdHflo%l&() 0f 1094 ! & ()-0f 10% ! & ()-0f 10% ! &
()-0f10% ! & ()-0f 109! & ()-0f 109 ! & (), O~bF*dH, f10%!& ()-0-f10%! & ()-0-f1
0%!& ()-0'f10%! & ()-0e QP

t T8f 1096 10% ! & ()-0f10% ! & ()-0f 10% ! & ()-0f10% ! & ()-0f 10%! & ()-0f 10% ! &
()-0f10%!& ()-0*tT8e QP Formulation Example A

f109%4! & ()-0f10%4! & ()- omo%l’&p%_ﬁf‘m%‘% Ot X<e

Qf 10% ! & () - Of Thixexampe- i1 gess khb(p)elﬁhfralﬁ)@x@ oRa (epr&enQiy¢ fh{omaead ! & ()-0f 1
0% ! & 0l L, ef10%! & ( OflO of 10 010 | & 0f 10% ! & of
Loy 1 & {) CFKBHARGOr Pro B0 & COTROURS SLTRATPIOITOS4 1 & () - De QP
f109% ! & ()-O0pT8f 10% 10% ! & ()-0f 10%! & ()-0f 10% ! & ()-0f 10%! & ()-0f 10% ! &
()-0f10% ! & ()-0f10% ! & ()-OkK/f10% ! & ()-0f10% ! & ()-0f10%! & ()-0(f10%!&
'()-0f10% ! & (JngdédiOss ' & ()-0(f10% ! & ()QEHniity dohbist, (Ongdf 109 ! & () - Of 1094 !
& (f10%! & ()- Qt_'uml&() mm%l&@ 0(£109%1 & ()-0=bFE*kK/ f10% ! & ()-0(f 10
%BI1& ()- 0f10%l@t¢ & ()-0e

t X<f 1094 ! f 10% ;efg() Oflo%'&() 0%@0%1&() 0f 10% ! & () - 0f 10% !
& ()- 0f10%|&

f10%! & () - 0f1 %E‘W‘ i‘ﬁ%l&() 0f 109! & (3-0t T4f10% ! & ()-0f10% ! & ()-0
10941 & () - Of 10931 & () =0f T0% & () =0T TO% & 70T 1094 +& (¢ ) - OhH,  10%4 ! & ()-0
f109% ! & () - Of 10§ ako\e) inpred@ygs He (mixed a0dgntgodupedin@aghagd- et)ellogem% 1& ()-0
2,£10% ! f 10% ! & ()-0f 1094 ! & ()-0f 10% ! & ()-0f 109%! & ()-0f 10% ! & () - Of 109 !
"()-0 ~BEPHE0oa 18 ()-0f10% 1 & ()-0e QP

109! & ()-0f10% ! & ()-OpT4f10% 10% ! & ()-0f10% ! & ()-0f 10% ! & ()-0f 10% ! &
) 0f 10941 & ()-0f10% ! & ()-0f10%! & ()-0

#pT4f 10% 10% ! & () - Of 10% ! & Hormfatid9gEx&n(ple Bf 1094 ! & () -0f 10% ! & () - Of 10%

Of 10% ! & 0#3$% bF*T4f 1094 ! & 0f 10% ! & 0f 109! & 0f 10% ! &
( ) A gus exa?ﬁpﬁ 1(11ustrates the p{%parat(lc)m of anotﬁer rel(ar)esentatlvéd O- A

Ol R R0 ol ARG dr PLIREBIA (sl 109! & ()-01 10

+

'&() 0 F& (

10% 1 & (jnvehtldg ! & ()-0f10% ! & ()-0f 109! & ()-09:; <=>@\t T8 QP

1094 1& ()-0f10% ! & ()-0f 10% ! & ()-Of 109! & ()-Of 109% ! & ()-Of 10% ! & () - Of 10

%! & ()-0ABDFG KhH8 QP

f109% 10% ! & L& 0f 10% ! & f 10081 & f 1& ()-0f10%! &

0|<|\/DP<;;F?Y-IHg)lgg%I %‘%{%‘SS og)lo%}l&/%) oc(y) @“4’9‘@*’& ebrell gt & O el

f109 ! & ()-Of 1004 T& ()0 ‘I'?'S‘I‘VXY"'Z\'T'I’ZTO"IU%IU%T g T-OTTO% & () - Of 109! & () - Of

109 ! & () - Of 1098°H¥E “EPPEB/@I&() 0f 10%4 ! & ()2B\ » acegcC010% 10% 10% ! & () -

0f 10% ! & () - Of staEel) - 0f 10941 & ()-0f10% ! & 0 - 0(f10% ! & () - Oghi j kI ~bF* COf

10% ! & () - Of 10%4at@s¢ ) - 0f 10% ! & ()-0f 104! & ()14%e QP

| mopqr st X<f 109 dgneEitgn! 8ear)teOf 1094 ! & () -0f 109! & ()-0f10% ! & ()-0f 10%4! & ()

-0f10% ! & ()-0£10% L& ()-0stuvmx*t X<e QP

109 ! & ()-0f 109! & ()-0f 109! & ()-Of 109% ! & () - Oxy{} dD<e QP

flo%l&() 0f 10% ! & ()-0f10% ! & ()-0f 10%! & ()-0f 109! & ()-0f 10% ! & ()-0_?<
The above ingredients are mixed intimately and pressed into single scored

Q‘lO%'&Q OflOO/c}'&() 0f 109! & ()-0f10% ! & ()-0f10% ! & ()-0f10%!& ()-0_?

520

- O~ — =~ —h
h&*v

ero%_}l&() 0f 109% ! & ()-0f 1094 ! & ()-0f 10% ! & ()-O0f 109! & ()-0f 10% ' & ()-0_?
<e

ero%l& ()-0f 10% ! & () - Of 10% Fa¥nfula@ilBAmReE O - Of 1094 ! & () -0f 10% ! & ()-0_?
Qr 109 ! & () - of g exemple Piuptyotes ghe Dreprraion Lge (SRIGFCNUAVE hesgeydoal! & () - 0~

>f>1} (1)(())/%/; ﬁ&%%?‘gg%@@/ﬁ% 4)(1 Q%Qn%%ﬁ%ﬁ %’f Y g’%ﬁ’&&&? hQ%%“Qg’a}J‘? & ()-0f10%! & ()-Of

109% 1 & ()-0 2f109% ! & ()-0f109% ! & ()-0f109% ! & ()-0f109% ! & ()-0f109% !& ()-0f 1
0% ! & ()-0f 10% ! & ()-0~bB&?f 10% ! & ()-0f 10% ! & ()-0f 109% ! & ()-0f 10% ! & ()-0
e QP

t X<f 1094 ! & f10% ! & ()-0f 109 ! & ()-Of 10% ! & ()-0f 109! & ()-0f 109 ! & () - Of 10%
}1& ()-0f10% ! & ()-0*t X<e QP

1091 & ()-0f10% ! & ()-0f10% ! & ()-0f 10% ! & () -0l P4ef 109! & ()-0f 10% ! & () -
0f 1094 ! & ()-0f 1094 ! & ()-0f 1094 ! & ()-0f 1094 ! & () - 0f 109% ! & () - Ot X<ef f 1094 ! & (
)-0f 1094 ! & ()-0f10%!& ()-0f109%! & ()-0f10% ! & ()-0f 10% ! & ()-0f 10% ! & ()-0

A ~NAN 1 A ~NAN 1



Q% S

KK+ X109%6! & () - 0X109%! & () - 0X109%! & () - 0X10%! & () - 0X10%s! & (8@@%3@0? -

0X10%s! & () - Ol P4f X10%s! & () - 0X10%s! & () - 0X10%s! & () - 0X10%s! & Bl & (

) - 0X10%! & ()-0X10%! & () - OhLOI P4f X10%s! & () - 0X10%! & ()-0X10%! & ()-0_y

QI% SX10%! & () -0

| " #$t X<f X10X109%6! & () - 0X109%6! & () - 0X109%! & () - 0X10%! & () - OX109%! & () - 0X10%

sl & ()-0X10%! & ()-0$%& () Ot X<f _y

QI% SX10%s! & () - 0X10%s! & () - ox10%31&4% 0X10%s! & ()-0)*+, ./ 12pP4f _X10%s! & (

) - OX10%! & () - OX10%! & () - OX10%! & ()~ UX10%! & () - OX109%s! & () - 0X109%! & () -

246:

<= >gK/ f X1096! & y 6! & ()-0X10%! &
"0 Soxi0vt & ()~ BBHRRSniit pHRAEEaY a0 T B b RTAOH

QI% SX10%s! & ()- 0X10%s! & () - OCDFG JLN L, leO%:' & () 0X10%s! & () - 0X10%s! & ()

_OX10%! & () - OX10%! & ()-0X10%! & () - 0X10%! & () - ONPRSWKZ[ G+ X10%6! & () - 0X
109! & () - OX109Erdigntd( X1096! & () - 0X1096! & () - O( X109%! & () - 0X109%! & () - O[\

]2 0gGH _y
QI% SXX10%s! & (AetvelOmbaind - 0X10%s! & () - 0X10%0 & () - 0" abcdf ghpT8f _X10%s! &
()-0X10%s! & () - Dyh@¥s h&d( ) - 0X10%s! & () - 0X10%s 08 E) 0X10%s! & () - 0X10%s! & () -

Ohj | mopgkCBf _ X4QfEh&hioridi X10%s! & () - 0( X10%sH&) §) - 0X10%s! & () - 0X10%s! & () -
0X10%! & () - OX1{pgl &' ()4 Qgr st vxhH(kOBX10%! & () 1 fX10%! & () - 0X10%s! & () - 0X1
09! & ()-0_y parab !
Q1% Sxz| cG+x10%§Faé2“ %e‘bﬁ&gé%l & ()-0X10%! & () 26(%@0%;' & ()-0X10%! & () -0X10
us! & () - 0X10%s! ¥IPitobd&: sqlution)
Q1% SUX10Ys! & (Yem@/(s\fa&det)bﬂ@ﬁpo%l & ()- ox1d9&g& ()-OhH+_y
Q1% SX10%s! & () Faxaoss! & () - 0X10%s! & () - 0X10%@.@5(nl 0X10%s! & () - 0X10%s! & ()
-0cGHX10%! & () cOBXHEYSs! & () - 0X10%! & () - 0X10%s4 &1g() 0X10%s! & () - 0X10%s! & (
) - 0X10%! & () - ODhk@iied ¥di¥s! & () - 0X10%! & () - O0g¥. 10 100 mL
QU094 SX10%%! & () - 0X10%s! & () - 0L T8X10%s! & () - 0X O & ().-0X10%s! & ()-0X10%s! &
'()-0X10%s! & ()-0X10%s! & ()-0X10%s! & ()-0tt T8X10%s! & ()-0X10%! & () - 0X10%s!
& ()-0X10%s! & ()-0X10%s! & ()-0X10%s! & () - 0X10%s! & () - OhH(t T8X10%s! & () - 0X10
%! & ()-0X10%! & ()-0X10%! & ( lation Example D
QU% SgK/ X10%s! & () - 0X109%! & () - 0X109%6! & () - 00X10%! & () - 00X10%s! & () - 0X10%s
1 & ()-0X10%s! & ’Q‘pxsm_xggm}e)qj_l@g«&atgs (he-r@eparation of a representative pharmaceutical
Q1% SXX10%s! & (): 0X10%s! &' ( -o 0% '%;é%) 0dDy. X10%! &X10%s! & () - 0X109%6! & () -
0X10%s! & (¢ %“2&%’“{‘3‘“6’)‘% JNCBICY-- 0gk/ X109%s! & () - 0X10%s! & () -
0X109%! & () - 0X10%! & () - 0X10%! & () 0X10%s! & () 0X10%s! & () - OhL, gK/ X10%s! &
()-0X10%s! & ()-0X10%s! & ()-0_y
Q9% SX10%! & () A@xmmxm%pr&pér)imxm%*e& t¢ p-pbixaD4ss @repired Maviog ite () - 0X10%s! &
() - ox10%;|i} 0X10%s!. & ()-00kCB_y
Q1% SX10%s1° 81“%%1‘6%%04) 0X10%s! & () - 0X10%s! & ()-0
| L, X10%s! & ()-0X10%s! & ()-0X10%s! & ()-0X10%s! & ()-0X10%s! & ()-0X10%s!& ()-0
X10%s! & ()-0
?, X109X10%! & [jereenss! & ()-0X10%s! & () - 0X10%s! & ()-0X10%s! & () - 0X10¥%s! &
() 0 cG ?, X10% L& -()~0X10%s]-& () - 0X10%s | & ()-0--y--QI%-SX10%s L &-() - 0
" $UR) * +gK/ X109 iaRiibe COWARUBY & () - 0X10%6! & () - 0x100/q; @g() 0X10%s! & () - 0X10%s

1& ()-0X10%s! &

Q1% SX10%! & ()(S %g%%%§9éqt§“ 0% 00s:! & é)- 234567t X<_X109%! & ()

0X10%! & () - 0X Q) GX10%1 & ()-0X10%! & ()} B %%élg ()-0X10%! & ()- 07

89: : ater tlle ster q.s. to

<=5t X<_X10%! & (Y= OXIOYsT8 )'—'0)(1@%:T‘&“T‘)"-'0)(113%‘?‘&"(‘)’:‘O’X“IU%ET& () - 0X10%s! &

() - 0X10%! & () - 0>?ABCDAH, t X<X10%! & () - 0X10%! & () - 0X10%! & () - 0X10%! & () -

0y

OJ% SDEFGH JKt X<X109X10%! & () - SoruyAloBExample for1 o () - 0X109%! & () - 0X10%! &
' () -0X109%! & () Toisl Opite (Llustidel/MidPre %2?‘5?@19%5&: ¢seBta¥ive pharmaceutical

QI% SX10%! & () - OX1096!1 &' () - OXL0%s! &' {)- OORSTUMVKE X<X1OX10%s! & () - OX10%s! &

() - 0X10%s! &ofipoidonser igjec)ion i 8 vempoy)d eIy Iton. 0X10%! & ()- 0XY[\]A_pT<X
10X10%! & (X10%! & () - 0X10%! & ()- 0X10%! & ()- 0X10%! & ()- 0X10%! & () - 0X10%

s1& ()-0_ abcdhLOT<X10%! & ()- 0X10%! & ()- 0&X10%! & () - 0&X10%! & ()- 08,y

Q1% Sdef ghi ki t T8X10%! & () - 0X10%! & () - 0X10%! & () - 0X10%! & () - 0X10%! & () -

0X10%! & () - 0X10%! & () - Ol mopgLOt T8X10%s! & () - 0& y

QI% SX10%! & () - 0X10%s! & () - 0XL0%s! & () - Ogr st uvwxt X<X10X10%! & () - 0X10%s! &

() - 0OX10%! & ()-0X10%! & ()-0X10%! & ()-O0X10%! & ()-0X10%! & () - OXy{ |} ~pT<Xl

OX10%6! & (X10%! & ()-0X10%! & ()- 0X10%! & ()- 0X10%! & ()- 0X10%! & () - 0X10%
1 & ()-0hLOT<X10%s! & () - OX10%s! & () - 08X10%s! & () - 0&X10%s! & () - 0& y

QI% St X<X10X10%! & ()-O0X10%! & ()-O0XL0%! & ()- OXL0%! & () - OX10%! & () - OXL0%

PANIZA NN T CNZA NN T P




q=pA% +10% & ()-0t +10% & ()-0t +10% & ()-0_?t+10% & ()-Oet +10% & ()- Ot +10% &
"()-0t+10% & ()-0t+10% & ()-0t+109% & ()-0t +10% & ()-0_2t +10%?'9(j @g}g(i%@&
'()-0t+10% & ()-0t +10% & () -0t +10% & ()- 0t +10% & () -0t +10% & (% : %

& ()-0t+10% & () - Oe4

q=pA% +10% & () -0t +10% & ()-0_?t +10% &t +10% & () -0t +10% & () -0t +10% & () - Ot

+109% & ()-0t +10% & () -0t +10% & ()-0_?t +10% & +10% & () -0t +10% & () -0t +10% &
"()-0t+10% & ()-0t+10% & ()-0t +10% & ()-0_2t+109 & +10% & () -0t +109% & () - Ot

+109% & () -0t +10% & () -0t +10% & () -0t +10% & ()-0~">t +109% & ()- 0t +10% & () - Ot

+109% & () -0t +10% & () - Oe4d --96-~

q=pA% ?t +10% & () -0t +10% & ()-0t +10% & ()-0t +10% & ()-0t +109% & () -0t +10% &

()-0t +10% & () - : o : -

$& 7t +1006 & ()goftei"l“osé}émé‘?d( SOUBROR B ER S BY 29888 &0 £7045 BT 19 r00s & ()

- 0t +109% & §f) thO &ofnpound' & Mis+HhOeARN| ) BEorel 0S4 &ie( Jol@ionlidYhek di)u@t wit% & () - Oed
q=pA% / 02468hHt +10% & () -0t +1098 & () -0t +10% & () -0t +10% & () -0t +10% & () - Ot

+109% & () - RUmbogian ntrakenopgfnidthat sogognnafible Mpih e actiye sampdund. ) Surhr 1004 & (

Ve () -or 10 Ats A B A3l S S ol BB A W e o & ()
-0t +10% & §0) 59 @4trose and 0.9% sodium chloride. Other examples are lactated Ringer's

q=pA% +10% & () -0t +109% & ()-0Y[]_ace_?t +109% & ()- 0t +10% & () -0t +109% & () - Ot
+10% & () - miections lacialeddtingers Blug 5% dextoose dnjestias dfenmdseloM7amiod& e’ t +10% & ()

-0t +10% & ().~ 0t +10% & ) - 0f +1094 & () - Ot +10% & () - 0t +10% & () - Ot +10% & () - Om
nogst ~*>" 0 X-eré@/ﬂjlgc{[i(yfé- ét ?‘l‘{lﬂﬁ%? ecﬁlgrzﬁe;fd%gacm -0t +10% & () - Oe4

q=pA% uvxy{| | POt +10% +10% & () - 0t +10% & () - 01t +10% & () - Ot +10% & () - Ot +10%
& ()-0t+10% & () -0t +10% & () - 0dDOt +10% +10% +10% & () - Ot +10% & () - Ot +10% &
()-0t+109 & ()- Ot +109% & () - Ot +H¥inklation FabpierF0%e 4

q=pA% +10% & () -0f +10% gt&l) -0t +1098 & () - 0dDOE +10%4t +109 & () - Ot +109 & () -0
t+1098 & () - Ot +1BMSLXEMmPis; WHSIARS (he Ryena alaqngef 3 represspaigeRharaneguica) - ot +100s

& () -0t +109%4 & ()~ 04 & 1 () = L. +1.0%c& () = ' ()09.,20t +10%4

q=pAY% +10%£&' @%‘9&%%&1@% 85‘3%%)8}6%%(‘%0}’8%%%%9%& %VS%%?'( )- Ot +10% & () - Ot +
1098 & ()- Ot +1098 & () -0t +109 & () - Ot +10% & () - Ot +10% & () - 0dDOt +10% +1098 &t +
1098 & () -0t +109% & ()-0t+109% & () -0t +10% & () -0t +109% & ()- 0t +10% & () - 0Y=dDO
t +10% +10% +1o%r£r%alcr@é4 grams

g=pA% +10% & () =Ot+1094-& (=020t +10% +10% +1O0%-& ) =0t+10W-&-()=0t +10% & (
)- 0t +1098 & () - OtAeliOeEEmpYudt +10% & () - 0_?0t +10% +1002-100% & () - Ot +10% & () -
0t +1098 & ()- Ot +5P%A 80 () - Ot +10% & () - Ot +109% & () - 0_?Dt +10% +10% +10% & () - Ot
+1098 & () - Ot +10%&ef 500t +109%8 & () - Ot +109% & () - Ot +1098 & () - 0_?0t +10% +10% +1
0% & () - 0t +10% &l QL 10% & () - Ot +109 & () - Ot +109% & () - Ot +10% & () -0

9 70t +10% +e4 gy rg; % & ()-0t+109% & ()- Ot +1098 &']}sd)-o

dDOt +109% +e4t +1 “Qt +1098 & () - Ot +10% & () - Ot + & ()-0t+109% & ()- Ot +1
09 & ()-0!# 20t MOXLRATAOEBos &' ()- 0t +109% & () - Ot +1098-& () - Ot +1096 & () - Ot +10%
1& ()-0t+10% & ggmqw@sabgn 20t +10% +e4 0.05

q=pA% +10% & () BitA (owylated)hydiraxpoasi®le)) - 0* +0468: dDR-010% +e4t +10% & () - Ot +1
098 & ()- Ot +10% &4tpr Ot +109% & () - Ot +1098 &'5( o 006-1098 & () - 0: <>@BDF_?0t +10% +e
t +109% & () - Ot +1094-&-{)---0t +1098 & ()}~ 0t-+10%-& {) -0t +10% & ()--0t +10% & () - OFHJ
LNPR_?0t +10% +et +109% & () - Ot +10% & ()- 0t +10% & () -0t +10% & () -0t +10% & () -0
t +109% & () - ORTWN ~a_?0t +10% +et +109% & () -0t +109% & () - Ot +109% & () - Ot +10% & (
) - 0t +109% & () - OtA#10BAhe abpvO mgheddi¢nto,Gixedoyates, A100asbiFd and-hGyedio( ) - 0t +10% &
! - 0, ! - 0, ! - 0, ! - ~N 0, ! - 0 ! -
), QLHA0%E 00t A0S ()01 0% 2 ()Pl G HR &0 Pt e O- o
q=pA%xz| ~_UstL0%8 %%iréi}lg% SR the 1fRrediO Sanld)w b+ HREadadd q Ot fd(pigfd & ()-0t+10
% & ()-0t 71008 & ()0 2t +1008 & ()= O+10%8 & () - Ot +10% & () - Ot +109% & () - Ot +10%
1& ()-0t+10% & ()-0t+109% & ()-0_?t+109 & ()-0t +109% & () - Ot +10% & () - Ot +109%

& ()-0t+10% & ()-0t+10% & ()-0t+10% & ()-0 2t +10% & () -0t +10% & () - 0t +10% &
"()-0t +109% & () -0t +10% & () - Ot %@@%ﬂ@"—%ﬁﬁ%@ () - Oy] A%Rt +109% & () - Ot +10%
1 & ()-0t+109% & (=0 , : ~ -

apin 21008 & () DETSETRIGASeHIeR S PTSPITTiSR 8 fFRES PSR S PSR & () - ot
+109% & () - QbmbOMish Chn@imidEENpIurd dfTAls iAol 0% & () - 0t +109% & () - Ot +10% &
' ()-0t+10% & ()- Ot +109 & () - Ot +1098 & () - Or eX74t +10%

L$1096 & ()-10! 10! 10!t +10% & () - Oed

q=pAYCBt +10%, 109 & () - 0>, 10% & ()- 0>, 109 & ()-0>, 10% & ()- 0>, 10% & () - 0>,
109% & ()-0

@ 109 & () -t X<t +10%, >, 10% & ()-0>, 10% & () - 0>, 10% & ()- 0>, 109 & () - 0>, 109
& ()-0>, 10% & ()-0>, 10% & () - 0j N2t X<t +10%>, 10% & () - 0>, 109 & ()- 0>, 10% & ()
- 0>, 109% & ()-0Y

kkk7t X<t +10%, 1>, 109 & ()- 0>, 1098 & ()-0>, 109% & ()-0>>, 10% & ()-0>, 10% & () -
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kkk7>, 1098 & ()- 0>, 10% & ()-0TVXZAbd_?<>, >, 109 & ()- 0>, 10% & ()-0>, 10% & () -

0>, 10% & ()-0>, 10% & ()-0>, 10% & ()-0df hj | nr_?<>, >, 10% & () - 03 1‘;1%/“@1%@ §>,

109 & ()-0>, 109 & ()-0>, 10% & ()-0>, 10% & ()-0rv| _?<>, >, 10% &)~ 0>, 03 (

)-0>, 10% & ()-0>, 10% & ()-0>, 10% & ()-0>, 10% & ()-0_?<>, >, 10% & ()-0>, 10% &
' ()-0>,10% & ()-0>, 10% & ()- 0>, 10% & ()- 0>, 10% & ()-0j J*?<>, 10% & () - 0>, 10%
1& ()-0>,10% & ()-0>, 10% & () - 0Y

kkk7 _?<>, 10%, 10% & ()- 0>, 109% & ()- 0>, 109% & ()- 0>, 109% & ()- 0>, 109% & ()- 0>, 1
098 & () - OF) ?<>, 109% & () - 0Y g7

kkk7>, 109 & () - 0>, 10% & ()-0>, 109% & (3.0t X<>, 10% >, 10% & () - 07>, 10% & () - 0>
, 109 & ()-0>, 109 & ()-0>, 109 & ()-0>, 109 & ()-0>, 109 & ()-0_t X<>, 109 >, 1098

& ()-07>, >, 10% & ()= 04 & () 03 1008 & () - oh & ( . 109 & () - OnR6t X<
S (b 100 & () Rouradlen Mtz 3erafetbréa et pd i slpobank

kkk7_?<>, 1dd¥mositin% & ()-0>, 10% & ()-0>, 10% & ()-0>, 10% & () - 0>, 10% & () - 0>
,109% & () - OE) 2<>, 109% & ()-0Y

kkk7>, 109 & ()-0>, 10% & ()-0>, 109 & () - Ot X<>, 10% >, 10% & () - 07>, 10% & () - 0>
,109% & () - 0>, 1012@%&{ 0>, 10% & ()-0>, 10% & ()-0>, 109 & () -0t t X<>, 109 >, 1098
& ()-07>, 10% & (P U5M00% & ()-0>, 10% & ()-0>, 10% & () - 0>, 109% & () - 0>, 10% &
() - 0~qdC<>, 109% S, 7 SEFI0YT & ()= I0M 10T IO (S, T0%W & ()= 0Y KKK7

kB>, 1sN10%! & PFtEshampaung () - 0sN10%! & () - 0sN10%P@mY - 0sN10%! & () - OsN10
%! & ()-0 Witepsol H-15 balance

>f 1 10%! & () - t X<2;-15NsNLOYaL-&'-{)---Ds NEO WL &t (-}~ O NLO%eL &-()--OsN10%! & () - OsN
10%! & ()-0s NlOf’/ﬁig@gcfe}idé)s%‘ﬂﬁ%@h&'d(v)eg&hlﬁil@'ffé{?a&&!mf{ﬁ}d&'ct( o Rish¥0%! & () - OsN10
9! & () - 0SNIOY>N& sk 1?8 N& York, N.Y.)

| " #$t X<>, sNIsN109%! & ()~ 0sN10%! & <‘§- 0sN10%! & () - 0ssN10%! & () - OsNL0%! & (
) - 0sN1O%! & () - 0sNLO%! & () - 0$%& (* nR2t X<>, sN10%! & () - 0sN10%! & ()-0Y

| 8SNLO%! &fi)ity0SNLO%! & () - 0*, . 0246_?<>, sSNsNLO%! & () - 0SNL0%! & () - OSNL10%!
& ()-0sN10%! & &t 0sN10%! & () - 0sN10%! & () - 068: <>@ ?<>, SNsN10%! & () - 0sN10
%! & () - 0sN10%1Re glycopeRtidoso@poyndy Sitingsnvention,cumitbeis pRarmaceu@BIFH J* 2<sN1

0%! & ()- OSNLO%L & () - 0SNLQ%! & ().- OSN1O%! & ()-0Y. .. . .
| 8HIL NQQT_%ESN%%S%H({% @gPsﬁg?/@Pdg%Wg/iﬁcéﬁ%“?S@ﬁ)l%&;{?‘&b 1efosraNITYEY s () - 0sNLO%
> & () - OsNLRfGals ir)tbecTM[a\cﬁ)/f?mS\bﬂ@?{‘%hl&Bé Yefdnstrated in the tests described in

| 8sNLO%! & () - OSNLO%! & () - OSNLO9%! & ()- O\~ bdf h_?<sNL0%! & sN10%! & () - OsN
10%! & () - OsNQwsple. (Juchsest0ste! veell kn@mNbOtmsesskiledomNBOAst] &1d dreOhj | nprt_?<sN

10%! & sN10%>! & () - QsN10%! & () - OsN10%! & (1) -O0sN10%! & () - OsNLO%! & () - OsN1
0%! & () - o’E‘-‘GWR%ﬁ%‘{ﬁé'gé‘gﬁ?fé%r{&é%ﬁa&' %\m‘%@mwa}owwsﬁfé%}e& UHENLOY! & (
) - 0Y Egition Williams and Wilkins (1991), which is hereby incorporated by reference.

| 8yz{ |} ~t TBSNIOYsNLO%! & () - OSNLO%! &' () - 0sNLO%! & (') - 0sNIO%! & () - 0SN10%!
& ()-0sNL0%! & () - 0sNL0%! & ()-0-t T8Y

| 8sN10%! & () - OSN1O%! & ~Q(sN1O%! & .()-0(sN1O%! & () -0pT8Y
ENI0%6! & () b NACTIARED) hE NATODOR Ty s e bR aIor F o8 i BDETUE ) - 0sNLOV! & (

) - OsN10%! é‘i'séa?s' ,%@ééiall(y those caused by Gram-positive microorganisms, in animals,
SN10%sN10%! & f - OSN10%! & (3 - OsNID%! & 8 9sNLoom T %) -0sN10%!'&' () - 0sN10%
>1 & () - ONRTHS ¥eiNp Ok &F ¢his Osehtrh¥ fartidNhOaselid it re@a Gfedti®ng ) - 0Y

| 8gK+sN10%! & éé— OsN10%! & ()-0sN1O%! & ()-0sN10%! & ()-0sN10%! & () - OsN10%
>1 & () - 0sNEDUEd By Melyeidio-5oustns siphyloenski 09350g tesQnERAYINGS fIF-USEINL B! & () - Os
N10%! & () ol & (N 9%l & () - + %l & () - %! & ()-0sN1
0% L& ) AMON o I PNk ) ORGSR SOMPIES &l RN & O

| 8t T8sSNLOP#RE).( ExBaPbO Y s h(Jisdastlfi¥me & jrapimhdéifdl&nfertiOsNi®%e! & () - OsN10
%! & ()-0sNLO%! & () -ON2t T8sN10%! & () -0Y . ,

| 8sN10%! &cxamplsnataphviqgocgal gadacauditizand smpldoracsrh tpsicgnie) -enndmsl & () - OsN

& ()- oska 0T TSk BHRRGI oAkG BTN, e it BRI ool e O oy o
?<SN10%! &chhpHsdyldihisietihg @5 MEOMNE! 4n) arfiGNL QY& le8impbuYof this invention

| 8gK+sNL10%! & () - 0sN10%! & () - 0) SN10%! & () - 0sN10%! & () - 0sN10%! & () - OsN10
%l & () - 0s Mhdsk-1s EIEpti Gnie ¢Ms NIFDSs-! &n ggneoal Nam gffective jampmt of a compound

| 8sN10%! & (),-.0sN10%! & () -0gK+sN10%! & () - 0sNIQ%=l.& () - 0sNLO%! & () - 0sN10%
L ()- 0sNEOYET IVERIGLR AP RECTEeB AL & ki 30 oo b A O prettieét
cC+sN10%! sN10%! & () - 0sN10%! & () - 0sN10%! & () - OsN10%! & () - OsN10%! & ()-0
sN10%! & () -0l - C+sN10%! & () - 0Y

| 8sN10%! & () - 0sN10%! & ()-0sN10%! & ()- 0! #% ?+sN10%! sN10%! & () - OsN10%!
& ()-0sN10%! & ()-0sN10%! & ()-0sN10%! & ()-0sNLO%! & ()-0')+-/13_?+sN10%!
sN10%! & ()-0sN10%! & ()-0sN10%! & ()-0sN10%! & ()-0sNLO%! & ()-O0sNLO%! & (
) - 03689<=g?+sN10%! sN10%! & () - 0sN10%! & () - 0sN10%! & () - 0sN10%! & () - 0sN10
%! & ()-0sN10%! & () - 0=>?ACEj] J* ?+sN10%! & ()-0sN10%! & ()-0sN10%! & ()-OsN1L
0%! & ()-0Y
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| 8SNLO%! & () - OSNLO%! & () - Oy{ | ~gK+sNLO%! & () - OsNLO%! & () - OsNLO%! & () - Os

N10%! & () - 0SN10%! & () - 0SN10%! & () - 0sN10%! & () - Ol L, SN10%>! O%U&g\%@é@!&
' () - 0sNL0%! & () - 0sNLO%! & () - OsNLO%! & () - 0sNL0%! & () - OsNLOG! S

10%! & sNL0%! & () - OsNLO%! & () - OSNLO%! & () - OSNLO%! & () - OSNLO%! & () - OsNL

0%! & () - OE) G, sN10%! & () - 0Y

| 8sNLO%! & () - OSNLO%! & () - OSNLO%! & ()-0_?, sSNLO%! & sN10%! & () - OSNLO%! &

() - 0SNLO%! & ()- OsNLO%! & () - 0sN10%! & ()-0sNLO%! & ()-0_?, SNLO%! & SN1O%!

& ()-0sN10%! & () - 0sN10%! & () - 0sN10t%& ()- 0sN10%! & ()-0sN10%! & () - OnR6?
, SNIOYGN10%! & () - OsN10%! & () - OsNL1O%! & () - OsN10%! & () - 0Y

| 8pP4sN1OSNLO%! & () - 0- SNLO%! & () - 0sN10%! & () - 0sNLO%! & () - 0SNLO%! & () -0

" ashove! 070 FOSHabEYe! 1) “SPLRROIIE R rthschovaryog & YRRAGAY 495 - osnove:

& () - OsN1@ofdmadulr mﬁwm&n(abo@sm&m&b@t—s) NLO%! & () - 0_?4sN10%! SNLO%!
& ()-0sN10%! & ()-0sNL0%! & ()-0sNLO%! & () - 0sNL0%! & ()-0sNL0%! & () - 0nN. ?
4sN10%! & ()-0sN10%! & ()-0sNL0%! & ()-0sN10%! & ()-0Y |8

13;;!\%0({? Néoty? II§‘ p{'z}ctlgisnléntgls m§fh$3 ?1% Igrllgt(;/l%{lé‘ ch bg ?ldNr]ﬁlorf{Stél%d(lPl aos:f‘nl\lgjfotyC>I & ()-0sN

’>4sN10%NéL@>9/@b§e &0 mOsNH ?@d&e£ ei0&dY1 OV GedumeBENEAHEY fia )re@ﬁ%lO%“& ()-OsN
10%! & ()-0"%*, 0 ’74SN10/$N10%> & ()-0sN10%! & ()-0sN10%! & () - 0sN10%! & ()
- OsN10%! &dm)nlasaumwe&e@en@@tmmwmmcf%m&m(p)le Ofer several days or for
| 8sN10%! 0sN1Q%! & sN10%! & ( 24sNL0%! & sN10%! & OsN
10%! & () %&‘%\l%%q X ‘Ye‘"&&é N?g'%?ﬁ&m(‘ P%fs %% Iﬁyl s%l‘é%q g 3(“)‘°‘b’|‘i/0@/XZ€ ); ?24sN
10%! & sN 10%! & ()-0sN1L
0% & () - ik T§t§fﬂe)dq\8%ié§é°/§? Simg?%kg{% %ﬂa{%ﬁ o 16%{%193:10%' & 8 oY
| 8nuwxy z{ [ifelidu] dhel Agdvird\EEneyal Béalil) Bk Iaticnt; G, thadeeME the pAiefit 0%Ve! M ()
-0&, 10%\ve! M& () - 0& 10%ve! M&' ()-0 s 910%ve! M& () - |} ~t &M
& 10%vk! MEHY JNBEOUR AR ICIQATERN $40E NNRFCOTEADRIOTRIEE MEEqtiangs, 1094vk! M () - O
0S7
& 10%ve! M& () - 0& 10%ve! M& () - 0& 10%ve! V&' ()-0( & 10%ve! V&' ()-0( & 10%ve! V&' ()
-0( & 10%ve! M&' (DheOfo&o WA i ic )and Bl §g it %8anidles (ake OMed to illustrate
& 10%ve! V&' ()-0& 10%ve! M8 () - 0& 10%ve! M& () - 0& 10%ve! M&' () - Ot X<& 10%ve! M8 &

. 10%ve! Methip imentionged pre pOLto de uumEIadkin @y Oy 1oRBitve: thg sape DHUE! M. () - 0&

, 1090ve! VB! gg 109%ve! M& () - 07Bt X<&, 10%ve! V&' &&, 10%ve! M& () - OM
&, 10%ve! Né%“’)“ % 10%e! M ()- 08 10%VE! M& ()-0_?<& 10%v! M& & 109%ve! M&’ () - 0&

, 10%ve! M&' () - 0& 10%\ve! M& () - 0& 10%ve! V&' () - 0& 10%ve! M& () - 0& 10%ve! M& ()-0_
2<&, 10%ve! M&' & 109%ve! M8 () - 0&, 10%ve! M&' () - 08 10%ve! M&' () - 0& 10%ve! V&’ () - 0&,

10%ve! M& () - 0&, 10%\/19I ME ()-0_?<& UOBMBAREES, 109! M () - 0& 10%Ve! M& () - 0& 1
m@'wg&(gzogg TSk ere é% g«%pwo%g‘/efolﬁ&w d I IBGINE VAR ORIRE RS, 107! M, 10
&, 109%ve! N&méa)m&ﬁ% IRAVES B iadiof hdl&etifed RIOEhME geherdtly &&%Ehl\fﬁea&ﬁngO& 10%ve! M
& ()-08& 10%ve! M&' ()-0& 10%vel M& () - 0& 10%ve! M& () - 0& 10%ve! M& () - 0"B&0&, 10%
Me! M&' () - OdnleSoavbenvisy 9tat©d/] all temperatures are in degrees Celsius.

& 10%ve! M& () - 0& 10%ve! M& () - 0& 10%ve! V&' () - OpP4&, 10%&, 10%\ve! M& () - 0& 10%Ve

I M& () - 0& 10%ve! M& ()-0& 10%ve! M& () - 0& 10%ve! M& () - 0&, 10%ve! M& () - 0& 10%\ve
I V& () - 0z"B&4&, g@g@@oy& (L 0&, ;89?% g ng;& 10%\/19I M8 () - 0&M
& 10%ve! M& () - I\/&_() égé < 0& 10%ve! M& () - 0& 10%ve! M
& ()-08& 10%ve! O%Mel i ©0& 10%ve! M& ()-0z7B&O&, 10
%ve! V& () - 0&1 ’l’\‘/&() 0&10
& 10%ve! Mg () - 0RMbose! Me=() -0 W@&“i /&}BWTW‘@)? 0& 10%ve! M&' () - 0& 10%ve! M&!
()-0& 10%ve! M& PMSI& 10%\/@ I\/& (i)m@mlls@dméﬂdw& ()-0& 10%ve! M& ()-0
Z"B&, &, 10%ve! M8eq.) - 0&, 10%ve! Meeq)ivalentl0%ve! V&' () - OM8, 10%ve! M&' () - OM
& 10%ve! M& () - OEt =  ethyl
_C, & 10%ve! M8 (Er®fe 10%VEIME ( Lidfadddi@e! M& () - 0& 10%ve! M&' () - 0&, 10%ve! M&' (
) - 0&, 10%vE! I\/& Agg{loweuv& ( b-fHeheiylSetOWBLNE:f & 109! M& () - 0(&, 10%ve! M

(

& ()-0& 10%e!

& 109%ve! V&' () - dH, &8 10%/91'}%%@?’?"8%?"1%’6}5\/5 RERE_ 088, 100081 M () - 0& 10%
Me! M& () - 0&, 109 0& 109451 & 109! & (- 0() < +1427: dH. &8, 10%,

10%ve! M& () - 0& ||v& ()= 0&, Wlml— ylwtrls(pyrro ino)phosphonium

& 109! M&' () - 04579<>@1D &8, 10%&@@%@1@@% 0&, 10%vE! M& () - 0& 10%vE! M&’ ()

-0&, 109vk! M& () - 0& 109vk! M& () - 0& 10%vk! M& () - 0@GABCDFz~>D, &&, 10%&, 109%ve! M

()-0& 10%vk! M& () - OMM

& 109! M& () - 0& 109%ve! M () - OFHI JKNPSKK+&, 10%ve! M&' () - 0& 10%ve! M&’ () - 0&, 10
00! M& () - 0& 10%vE! M& () - 0& 10%vE! M& () - 0& 10%vE! M& () - 0( & 10%VvE! M&' () - 0STU
VXZzZ: kK+& 1& 10%vE! M& () - 0& 10%vk! M& () - OM

& 1098/e! M&! () - 0& 109%ve! M&' () - 02\ A" bdf _?+&, 1& 109%ve! M () - 0& 10%ve! ME: () - 08,
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& 10%ve! M& () - 0& 10%ve! M&' () - 0& 10%vE! M& () - 0& 10%ve! M&' () - 0& 10%ve! M& () -0

& 109%ve! M& ()-0_?0M 2 0

& 109%ve! M& () - 0&, 109! M& () - 0& 10%ve! M& () - 0& 10%ve! M& () - 0&, G Ay s ??-o
& 10%ve! M& () - OvV6?0M8, 10%ve! M () - 0&, 109%ve! M& () - 0&, 109! M& () - 0&, 10%ve! M
& ()-0Mm

ceﬁé, 10%ve! M&' () - 0%, 10%ve! M&' () - 0& 10%ve! M&' () - 0& 10%ve! M8 () - 0&, 109%ve! V&

() - 0& 10%ve! M& () - 0& 10%ve! M& () - 0zZ>cG+&, 10%ve! M8, 10%ve! M8 () - 0&, 109%ve! V&

()-08& 10%ve! M& () - 0& 10%ve! M& ()-OM__qq__

cC+&, 10%ve! M8, 10%Vve! M&' () - 0& 10%ve! V& ?)-0&, 10%ve! M& () - 0&, 10%ve! M& () - 0&, 1
0%ve! M&' () - 0& 10%ve! M&' ()-0_?+& 10%ve! M&, 10%ve! M&' () - 0& 10%ve! M&' () - 0& 109V
el M& ()-08&, 109 () - 0&_10%vE HNBx ()= AR VB () =01 :
G Tooai v (). oA LT Ve -/‘3@'12'\%9(‘ T -g}ﬁ%ﬂ%@%ﬁ%@ & 1000/6! NE' (
) - 0& 10%ve! M8 ( ﬁ/é&’ 10%ve T M (5%- FIGTNEFVE () - 0& 109%Vve! M& () - 0& 109%Vve! M& (
)-08&, 10%ve! M& (180 1L, M= etrahydrofuran

&, 10%ve! M&' () - OkLGotfe! Me=( ) - 0N sk shyrmaleen@yoose! M8 () - Ol PO&, 10%vE! V& (
) - 0& 10%ve! M&' () - 0& 10%ve! M& () - 0& 109%\ve! M& () - 0&, 1098ve! M& () - 0& 10%ve! M&' (
) - 0& 10%ve! M& () -0

| #$1 LO& 109%ve! &' () - 0&, 109! MESERergkPaosssina s (). o0&, 1098vk! M () - 0&, 10%ve! M
& ()-08& 10%ve! V& () - 0& 1093sduckive Allowlation of Mapgmyehrve! M8 () - 0&, 10%ve! M& () -

& 10%ve! M& () - 00& 10%ve! M& () - 0& 10%ve! M&' () - 0& 10%ve! M&' () - 0& 10%ve! M () -

02/ 02uZ. | L0 48, 10WELVE. (): 08 J0PMEI M. ) 00k J0OMEL M ()5 08 J0%0e! & )

<| LO&, 10%v5iy&ivkq 2 @a 1OPBYEA W&?)}: Othe 10381 NBas sk ir b at ARV ier Dfrel 0%OVE! MK
()-0& 10%ve! M&' ()-0&, 10%ve! M&' () - 0<>?@BCDkC0&, 10%ve! M&' () - 0&, 10%ve! M&' () - 0&
, 10%ve! V&' floy -1eDBouir® %ive mdilitoyedOidy fdiedee!piiie HPLOS&, MethdabMd(NaORBH)vave! M&' () -
ODEFGHI Jz"B&0&, 10%ve! M&' () - 0&, 10%ve! M&' () -0&, 10%ve! M&' ()-0& 10%ve! M&' () - 0&,
10%\Ve! V&' (f)q_.bpm{e added to the solution, followed by TFA (3 eq.). Stirring was continued

e O A a0 HAU) M) % VR o Gt Bl O -0 10%
&9%$10% & (the hdvkdnvll Qixe rédh oMl MBuatROMVEhYBESidueOdM prieoipitatad il Xcefonitrile.

&&: 10% & ()-010% & ()-010% & (3 -0109 & ()-010% & é %)- 010% & ()-010% & () - Ouv
wy{ ||t X<&, iltration gave the crude product which was then purified by reverse-phase HPLC.

&& 109 & (J-01.09 % & ()- % & ()-010%.& ()-010% & ()-010% & ()-0|}~vZ>
Oxcs, ae: el SO o utddd i PloaM et 001
&10% & ()-010% & ()-0-10% & ()-0' 1094 & ()-0109%4 & ()-010% & ()-010% & ()-O0uY
=t X8& &10% & ()-010% & ()-0|vo+‘(;(1é0% & ()-0(109% & () -0t X<&,

&10% & ()-0010% & ()-0010% & () Genogd Brogedoro® & ()-010% & ()-010% & () - OuY
=t X<& &10% & ()-010% &P¢yparhiion HOThin-Subaititsd AldehydesX<&,

&10% & ()-00109% & ()-0010% & ()-010% & ()-0109% & ()-0109% & ()-010% & ()-0uY
=t X<& &10% & ()-010% & ()-OMD+(10% & ()-0(10% & () - Ot X<&,

&109% & () - 001098 \golytianoafoagbgompacstabdd gaX; )SU@!L@P/@@Eél)yJélo% & ()-010% & ()-0uY

caow & () - e pd ot O imgdE ) bbb e P bl 01008 & () - ouy
=t X<&  &108netdaRIBHOS b) MK (YR 4Rl KO &ic{ledQRKER: cq), such as

&10% & ()-0010% & ()-0010% & ()-010% & ()-010% & ()-010% & ()-0109 & () - 0U9
t X<& &10v&eeyl-thivb+otiogved by ToLGMRCPortO ga) ) Tt mugure is stirred at 25-

&109% & - 94.8&' -0109% & -0109% &' -0109% & (.) - 0% & -0109% & -0Z2>t X
et ePOC BB IR ST i bt e b i T eftale) e & O

iﬁé()% & () - Brit®Widk ViePiRPb&e(WnRIRIYNEC|) T0E Q¥ fid JayLrl 3% rfed (QveP IR () - Oht X
&16% &' ( ) - @nd Odsoddeqt (S)reom% & ?C)GMOJ.M@C@QOIUQKDW@ Ql)mmm@%&?zhé/) -0z2"B&<10% &

*()-010% & () -010% & ()-0109% & ()-0109% & () - 01M+pPA10%4.0% & ()-01098 & () -0
10% & ()- oi‘%ﬁ%@@a' hylee 2%‘*&r( ﬁlgfg)é“%s(‘?fi 6‘1%% 8“‘%01% wgahw}f%a%‘%t%m% & ()-0
110% & ()-0109% & ()-0109 & ()- OMD+pT4109% & ()-010% 109 & ()-010% & ()- 0109

& ()-010% & ()-010% & ()-010% & ()-0

Z7"B&A410% & () - 0T0% &14tjorDA0%E Zhip)sub B a¢dtalOihGLE@N¢ Wa MBdquTe NOBECE () - 010%

109% & ()-010% & ().-0109% & ()-010% & é@gm% & () -0%0% & 5)'8 Z>T410% & (10%
1 & () - 01094 k5 ©)-0 THeargactipD d9 Biamad #t rogDEMPEHYTE fRey d%h&“%)- fom ¥ - 0109% &
' ()-0109% & ()-0109 & ()-010% & ()-0109% & ()-0*+-. 0135 L, 10% & ()-0109% & ()-

0109 & ()-010% & ()-0109% & ()-010% & ()-010% & ()-0578: ;

<9l L, 1096 & ()- OMD+109% & ()-0109 & () - 010% & () - 0<=>?@\BCt X<10% & () - 010% &
' ()-0109% & ()-0109 & ()-010% & ()-0109 & ()- 0109 & () - OCEGHI J9t X<MD+10% & (

)-0109 & ()-010% & ()-0109% & () - 0JKLMNOPQX X<MLO% & ()- 0109 & ()-010% & ()-0
10% & ()-010% & ()-010% & ()-010% & () - OQRTUVWAt X<MVD+10% & () -010% & () - 01
098 & ()-0109 & ()-OWKYZ[\ "t T4109 & ()-010% & ()-010% & ()-0109 & ()-010% &
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TE
xsN) 109% & ()-010% & ()-0y{|}~0S710% & ()-010% & ()-010% & () - GAOHHS: 0%
! &'N% ) - owc% 3&' () - 0( 10(% & 3(/§ ; %)t 0S710% & 8 -010% & 8 -010% & 8 - 8?0@?@‘5@9@%0%
1& ()-010% & ()-010% & ()-0j N20S710% & ()-0(10% & ()-0(10% & ()-010% & () -0
Y TE

xsN) t X<110% & ()-010% & ()-010% & ()-010% & ()-010% & ()-010% & ()-010% & (
) - ONR2t X<10% & ()-010% & ()-0Y TE

xsN) 109 & ()-010% & ()-00S710% & ()-010% & ()-010% & ()-010% & ()-010% & ()
-010% & ()-0(10% & () -0t 0S710% & ()-1000% & ()-010% & ()-010% & ()-010% & ()
-010% & ()-010% & ()-0j J*0S710% & ()-010% & ()-010% & ()-010% & ()-0Y TE
g?('\‘g t é; tlgi/%%@@vé& it (e Q1AM & Q2iePIRE8 &idn vRUIN & dive 81A&&go() - 01098
xsN) 109% & fibsd idhydd WIsesis(typiodlDPa&d(V BT B RApITifcafidi % & () - 010% & (
)-010% & ()-010% & ()-010% & ()-010% & () -0t X8Y10% & ()-010% & ()-010% & ()
2010% & ()-010% & ()-010% & ()-010% & ()-0j J. X810% & ()-010% & ()-010% & ()
-010% & ()-0Y TE

0, 0, ! - 0, ! - Ly l 9 - 0, ! - 0, ' - 0,
)és(l\lg E ())(%? ;‘igo/?%&&.( % ) ?é\l/oédﬁgf)a(t)atigl? g%‘giﬁgugsgltﬁe% ﬁ\)de?l%'ge/sé & ()-010% & ()-010%
xsN) 109% & ()-010% & () -010% & ()-00S710% & ()-010% & ()-010% & ()-010% & ()
-010% & -0(10% & - 0(:1098 & - 71094 &' ' -0100% & -010% &
)- 0109 &'( % ) - gloﬁ ‘g”%‘}{eo&fé%@ (E)"‘)eb?% Q@S%Qﬁ/fg&‘g‘%?%%ﬁ%@‘}‘go%ﬁ '( % ) - 0109 &'(
()-0Y TE jodide (1 eq), an algl bromide (1 eq) and potasium carbonate (1 eq) in DMF is

xsN) pP410% & ()-010% & ()-010% & ()-010% & ()-0109% & ()-010% & ()-010% & ()
-0 R6pP41g9el gyroom Emperature for 4-16 hours. The reaction is taken up with ethyl
1098 & ()-0109% & ()-0109 & ()-Qt X<109%.& ()-01098 &.()-010% & ()-010% &

i(g%% & ()‘g%ﬂﬁ%“é (‘)ag %‘%‘“{a}éf)cﬂ"gi’fﬁ% gﬁt&oé‘)&a’%‘fgwir}%/gi 3 5"-’?5&1(()2% & ()- 01((33/0
!03' (T )E 010%nés fidsid Qrse Ghd QERUANS Perh898d8i n(MarRd- OV Bfikaridr diPPRK () -010% & () -
xsN) % +, - / GirgKlalp¥aEly(pro@itiesdl& thjo-Qbettuged 9std10% & () - 010% & ()-010% & () -0
109 & ()-0123457nR2gK/ 10% & ()-010% & ()-0Y TE
xsN) 109 & ()-0109% & ()-078: <>?ABhH, 10% & ()-010% & ()-010% & ()-010% & ()-0
1098 & () -0109% &g, +RL Q%8 &'tz I%Hhé-tl 8 & (o) ' & ()-010% &
() - o19% & ()- of&‘éat%;’%)@%‘fg%%d&&g% g3 Kokéié’?fo ‘é‘ﬁéﬁ%o‘%gwf AQTIEM 0 100 & (
) -010% &' ( yelOtYod I cyclohexane, 1.3 eq) at -78°C. The reaction is then stirred at -78°C
xsN)RTVX[A_ C, 109 & ().10% & ()-010% & &)-010_% & ()-010% & ()-010% & ()-010%
1 & ()-0_cdfqF M@@P&soo kC(15 usadta mopargip 9gagLipy Pregnoss g HAHauRIRiqn.- 01094 & (

-010% & j %.& ()= 010% & ().-010% & ()- 0100 & ()-0Y TE
Z(SN) t uwyzg %Q‘?LW‘!&&& léé%gfﬁdicé ;O- %8‘5%‘ @*eﬁ %e?%%%b’/é /g"% ?‘?agf.“féi%gfaé‘% )-010% & ()-
0109 & () - vashddOWitHE0% sl Qi R/ dvdtdr) and Bt &TKe) o1@afivdidy et )is OA&YbEr( ) - 0dDOY

TE xsN)10% & ()-010% & ()-010% & ()-010% & ()-010% & ()-010% & ()-0_20Y
TE  xsl0vsmepgsigmoifate andohosglzgentyrenoned @ 3fford thogmde yhiosgbatignted - oc0Y TE

xs10% & () -0L0% & () 8. & ().-0109%. & () -0109% & (}-0109% & ()-010YY TE
Xony 100 & CReOXame e Bty e bkt dhtapd O ©

xSN109% & ()-010% & ()-0109% & ()-010% & ()-010% & ()-010% & ()-0cCOYY TE
xs10% & ()-010% & ()-010% & ()-010% &'Ig)-om% & ()-010% & ()-0i1)C010% & ()
-0109% & ()-010% & ()-0Y TE General Procedure D

xsN) 10% & () - 0pP010% & Riepatfiantof AN®xpRubistijuted ddddiydes 010% & () - 010% & ()
-010% & ()-0_pP010% & ()-0110% & ()-010% & ()-010% & ()-010% & ()-010% & ()
-0j J*pP010% & () - 010% & g) -010% &%ﬁg/g -010% & ()-0Y TE

xsN) cC0109% &1004/&splption 00& &ydyaxyaesigldl enl.crobagdimetonabs & ()-010% & () - OR6C

01056 100 BT as IR By ShF8 B Bt b eE T () 9T (A '¥ycri0m &
"()-0!10% &iﬁiog(éﬂa@%&'ti()h-c@é&% & 41ky105r0heide {5)2d@dD &) THE 084c&of s BN #$&' ) kO

/109% & ()-0109% & ()-010% & ()-010% & ()-010% & ()-010% & ()-010% & ()-0)*+,
- . NR6k QO 10%igred jat pa@BAENPYraQIObarst-4 howsood e fepctignis tken up with ethyl

0, 0, ! - 0, ! - 0, ! _ 0, ! - 0, ! - 0, !
_ng? -zo@;gg %ﬁ%%oaé%?\y/gsgé Ll 0dFald bR e QA S bV A A bd B0 & )
xsN) 10% & ()-010% & ()-010% & () - OBFHI KLNgG 109% & ()-0Y10% & ()-010% & ()-0
10% & ()-010% & ()-010% & ()-010% & ()- ONPRTVXY_C/ 10% & ()-10% & ()-010% &
()-010% & ()-010% & ()-010% & ()-010% & ()-0YZ[]acjJ*C/ 10% & ()-010% & ()-0
10% & ()-010% & ()-0Y TE
xsN) cegi kmn_C/ 109 &10% & ()-010% & ()-010% & ()-010% & ()-010% & ()-010% &
() - Onopr st uwpT410% & ()-0109% & ()-0%0% & ()-010% & ()-010% & ()-010% & () -
0109% & ()-Owxy{}j J*pT410% & ()-010% & ()-010% & ()-010% & ()-0-Y TE
xsN) _?410940% & ()-010% & ()-010% & ()-010% & ()-010% & ()-010% & ()-0_?410
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XSN) 1098 & ()-010% & ()-0_?Y10% 109 & ()-010% & ()-010% & ()-010% & ()-010%
& ()-010%8 & ()-0_?7Y10% 109 & ()-010% & ()-010% & ()-010% & ()ZQJJQ?ﬂlé' édOI?lo
W& ()-0i1)?2Y1I0W & ()-010% & ()-010% & ()-0Y TE

XSN) 1098 & ()-0_?Y10% 10%8 & ()-010% & ()-010% & ()-010% & ()-010% & ()-0109%
& ()-0 %Y TE XSN) 1098 & ()-010% & ()-010% & ()-010% & ()-0t X< TE

XxSN) 109 & ()-010% & ()-010% & ()-0%0% & ()-010% & ()-010%8 & ()-010% & ()-0
t X< TE

XSN) 1098 & ()-010% & ()-010%8 & ()-0%0% & ()-010% & ()-010%8 & ()-010% & ()-0
| #94 f F&X<10% & ()-010% & ()-010% &-(191610% & ()-0Y TE

XSN) (*-/247 ?<10% &10% & ()-010% & ()-010% & ()-010% & ()-010% & ()-010% &
() - 079->ACE G QKA MAiE) 1O I St @AOMY ()arHO MeShikox LAy - 010% &
() - OECKMOQS_7<109% &10%U & ()-010%8 & ()-010%W & ()-010% & ()-010% & ()-010% &
() -0OSUY[ \ 2Et2k10% & () -0Y TE

XSN) 109 & ()-010% & ()-010% & ()-0"" bdfhj ?<10% & 10% & ()-010% & ()-010% &
"()-010% & ()-010% & ()-010% & ()-0jlnprtv_7?<10% & 10% & ()-010% & ()-010%

fﬁ'$,( ) 910% f‘) ( )161?0}8f@ﬁi%gfgﬁ%lff%@gf@’t%%ﬁ{&gﬂ?f&&%ﬁe is added 6 N HCI

XSN) 0S7109W/(58) Y0 The rectIMe &6ifed hérdom M{peidilte Br 6) HOMuE.0Fhe &HlveniOV( &10% !
& ()-0V(&109% ! & ()-0V(&109% ! & () -0t X<109%/( &10% ! & () - OV( &10% ! & () - OV( &10%
1 & () - OV( &3 oomoed iy vaxyxambshe gegigueoiydeipdgsnder ighoNveaIND e gige Crude~~ B&t X<V( &10
%1& ()-0V(&L0% ! & () -0V(&1Q% ! & ()-0e : e

Kei kF!( {/( & gxp/ggupgﬁré{egg&éeigg%whg%% BAReAIb gsesl vgioRt BYAF R PRIDERRPR1 006 1 & () - 0
V(&10% ! & ()-0V(&10% ! & ()-0V(&10% ! & ()-0V(&10% ! & ()-0tt X<V(&10% ! & V(&10
%1& ()-0V(&10% ! & ()-0V(&10% ! & ()-0V(&10% ! & ()-0V(&10% ! & ()-0V(&10% ! &
()-0V(&L0% ! & () - 0~">V( &10% ! & Gonedsl Ra@etlug E) - OV( &10% ! & () - 0V(&L10% ! & ()
- Oe Preparation of Sulfonamido-Substituted Aldehydes

| G'kF! _?V(&10% ! & ()-0V(&10% ! & ()-O0V(&L0% ! & ()-0V(&I10% ! & ()-O0V(&10% ! & (
)-0V(&10% ! & ()-0V(&10% ! & ()-0_?V(&10% ! & ()-0V(&10% ! & ()-0V(&10% ! & ()-0
V(&10% ! & () - 0\ &0109idh &F @n-a0\icatend (18q)) s@H(81dnehgl 2anOndaskakiebdd, & () - 0V(

&109% ! & ()-QV(.&10% ! & () - OV( &10% ! & .().-.0e . .

| G'kF! _?S/%a&% OSRIOPY -685%3&&@&)%&‘1)( 5‘5‘5‘%%&&8%‘?@%‘5@%W‘@P@S%W@E‘QS (Uoke10% 1 & (

) - OV( &109%; &) - P &LOHBH & thdn Qirfed S4B Emblrafie $30%0%! ufd, - P &109%6 ! & () -0
V(&109%6 ! & () - OV(&LO% & ()-OV(&10% 1 & ()-O0V(&L0% ! & () - O~bF* 2V( V( &10% ! & ()

- OV( &109% ! réadtjorOlV tiErOkentig With\tiRl 0etthie' an)l-vaashed with 0.1 N HCI, water and

| G'KF! _?V(\V( &10% ! &V( &1Q% ! & (),-.0V( &L0% ! & () - OV(&10%.! & () - OV(&10% ! & ()-0
V( &10% ! &'(‘(rgrleev ?f@é?f&'li 5‘1%“(?6("?/(“&61@0/%"!“&%% é‘%%‘géel(wtf)eﬂd’é‘(fgfb% |( & () -0V 5&)10%
"1& ()-O0V(&10% 4 & { )= Of b () - of 1 & () 0z B&?V( &10% ! & () - OV( &10%
g () oV e OO S oA POt et ( 0O

t X<V(&10% ! & V(&10% ! & ()-O0V(&10% ! & ()-O0V(&L0% ! & ()-O0V(&L0% ! & () - OV( &10%
"1& ()-0V(&10% ! & ()-0V(&10% ! & ()-0 *t X<e _ _

| G'kF! V(&109% | &Tp p-sointionsdsthesylfonaiyderidrtigented gptaliparetans is-asdsd-g

| G'V(&10% (& &) 70 0841 & (). 1096 1 & ().- o | & 1696 & () -0V

&10%5 = ()Iﬁwg%%%ﬁ% ﬁ]e_: giia&é%mé(mg’at%&% ORI s 16 HYERLOME! & () - O

| G' V( &1096 §cfidnt 1OMeS LMD Vel i) vaOM &ADRdE!r&siQ0e B\r&UQAHIEShigh AMSA 896 | & () - OV(

&10% ! & ()-0V(&10% ! & ()-0 , o _

| #$%-" B& X&iVE &Il sulfopamiglosgberagted aldehpdg whishyis gypigallyaised without

| G'KF! V( &1@}/‘ | & Q"'O%&' () *+, t X<V(&109% ! & V(&10% ! & ()-O0V(&10% ! & () - OV( &10%
"1&()- 0V Bt p AN 810981 &' () - OV(&10% | & () - OV(&10% ! & ()- 0, - ./ 01t t X<V
(&10% ! & V(&10% ! & ()-OV(&L0% ! & ()-O0V(&L0% ! & ()-O0V(&10% ! & () - OV(&L0% ! &

()-0V(&10% ! & ()-O0V(&L10% ! & () - 0123456~bF*t X<V( &109% ! & ()-OV(&10% ! & () - 0V(

8&10% ! & ()-0V(&10% ! & ()-0e | G kF! dreample A

<=t X<V( &10% ! V( &10% ! & (Drepyfaaiodoef Bin¢)-Adihaaagaldehyde- OV( &10% ! & () - OV( &10%
"1& ()-0V(&L0% ! & ()-O0V(&L0% ! & () - 0=>?@\B*t X<e

| G'kF! V(&10% ! & ()-0V(&10% ! & ()-O0V(&10% ! & ()-0V(&10% ! & ﬁ - OBDFGHI JKkCBeV
(&10% ! & () - OV( Erewspretecied aufigadbanokway preparetdosgm amineethangh bys 1 & () - OV( &10%

"1& ()-0V(&L0% !.& () - OKL UpP4eV( &10% ! & ()= QVGE&LO% L & () - OV( &109% ! & () -
OV( &1096 | 859§ VH (5%?‘%"83 -E%%(' éig%(“f ‘ég‘{f? gﬂ‘/é‘é&'gﬁo ?%9(‘; %gﬁ&v[ \A_| LOeV( &10%
"1 & ()-O0V(&L10% ! & ()-O0V(&L0% ! & ()-O0V(&109% ' & ()-OV(&10% ! & () - OV( &10% ! & (
)- OV(&10% ! & ()-0_ abcd~bF*| LOV( &10% ! & () - OV(&10% ! & () - 0V(&109% ! & () - Oe

| G'kF! V(&10% ! & () - 0def ghi j | t X8V( &L0%/( &10% ! & () - OV( &10% ! & () - OV(&10% ! &
()-0V(&L09% ! & () - OV(&L09% ! & ()- OV(&109% ! & ()- OV(&L0% ! & () - Ol nprtvx_2?8V( &L0
08/( &1096 1 & () - OV( &109% ! & () - OV( &10% ! & () - OV( &L10% ! & () - OV(&10% ! & () - OV( &l
091 & ()-0xz|}~! ?e

| G'kF! V(&10% 1 & () - OV(&109% ! & () - OV(&109% ! & () - OV( &10% ! & () - OgK+V( &109%6 ! &
()-0V(&10% ! & ()-0V(&10% ! & ()- OV(&10% ! & ()- OV(&109% ! & ()-OV(&L0% ! & () -0V
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CX+109% 1 [ & () - X+109% ! [ & () - OX+10% ! [ & () - OX+10% ! [ & ()- OX+10% ! [ & () - OX+10
%[ & ()-0X+10%! [& ()-0"$_?X+1094 ! [& ()- X+109% ! [ & () - OX+10% Hp&UNEHEH%
I[& ()-0X+10% ! [& ()-OX+10%'[& () - ox+1o%|[&'() 0S9&: () 6r eX7X+10% I &
&$1094 & ()-10[ ! [10[1[10[' [ X+10% [ & ()-Oex N. pK&6789:; <=t J. X+10
109% & ()-0)? 109 & ()-0 10% & ()-0 10% & ()-0 10% & ()-0

1098 & ()- 0=>?@BCDEbF*X 109 & ()-0 109 & ()-0)? 10% & ()-0 10% & ()-0
109 & ()-0 1098 & () - OEFGH KLMoF*X 109 & ()-0 109 & ()-0 109% & ()-0) ?
109 & ()-0 10% & ()-0 10% & () - OMNOPQRSIL J. X 10% & ()-0 10% & ()-0
109 & ()-0 109 & ()-0)? 109 & ()-0 109 & ()- OTWrZ[\]y] A. X 10% 10% & ()-0
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reaction was monitored by TLC. After 20 min, the two layers were separated.
The aqueous layer was extracted with ethyl acetate (2 X 250 mL), the combined
organic layers were washed with saturated Na,S,0,, water, and brine, dried over
Na,SO,, filtered and concentrated to about 400 mL.. Hexane (1,600 mL) was
added to give a white precipitate. After filtration, Fmoc-aminoacetaldehyde

(25.2g, 67%) was collected as a white powder.

Example B
Preparation of N-Fmoc-2-(n-Decylamino)acetaldehyde

To a solution of n-decanoyl chloride (2.7 mL, 13 mmol, 1.0 eq) in
methylene chloride (20 mL) in an ice/acetone bath was added a mixture of glycine
methyl ester hydrochloride (2.0 g, 16 mmol, 1.2 eq) and DIPEA (5.1 mL, 29
mmol, 2.2 eq) in methylene chloride (20 mL) dropwise. The reaction was stirred
a further 60 min after complete addition, then washed with 3N hydrochloric acid
(50 mL) twice, followed by saturated sodium bicarbonate (50 mL). The organics
were dried over magnesium sulfate and the solvents removed under reduced
pressure. Methyl 2-Decylamidoacetate (3.0 g, 12 mmol, 95%) was obtained

which was used in the next step without further purification.

Under nitrogen, methyl 2-(n-decylamido)acetate (3.0 g, 12 mmol, 1.0 eq)
was dissolved in anhydrous tetrahydrofuran (25 mL) and cooled in an ice bath. A
solution of lithium aluminum hydride (1 N, 25 mL, 25 mmol, 2.0 eq) was added
carefully. The resulting solution was refluxed under nitrogen overnight, then

cooled in an ice bath. Tetrahydrofuran (50 mL) was added followed by slow
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vacuum. 2-(n-Decylamino ¢thanol (2.3 g, 11 mmol, 93%) was obtained which

was used without further purification.

2-(n-Decylamino)ethanol (2.3 g, 11 mmol, 1.1 eq) and DIPEA (2.0 mL, 11
mmol, 1.1 eq) were dissolved in methylene chloride (15 mL) and cooled in an ice
bath. 9-Fluorenylmethyl chloroformate (2.6 g, 10 mmol, 1.0 eq) in methylene
chloride (15 mL) was 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. N-Fmoc-2-(decylamino)ethanol (4.6 g, 11 mmol, 108 %) was

used without further purification.

N-Fmoc-2-(n-Decylamino)ethanol (4.6 g, 11 mmol, 1.0 eq) and DIPEA
(7.6 mL, 44 mmol, 4.0 eq) were dissolved in methylene chloride (30 mL) and
cooled in an ice/acetone bath. A solution of sulfur trioxide pyridine complex (6.9
g, 43 mmol, 4.0 eq) in dimethyl sulfoxide (30 mL) was added, and the solution
stirred for 20 minutes. Crushed ice was added and the mixture partitioned. The
organics were washed with 3N hydrochloric acid twice, saturated sodium
bicarbonate and saturated sodium chloride, dried over magnesium chloride, and
concentrated under vacuum. N-Fmoc-2-(n-Decylamino)acetaldehyde (3.4 g, 8

mmol, 74 %) was used without further purification (see example 5).

Example C
Preparation of 2-(Decylamino)ethanol

A solution of aminoethano! (30.5 g, 500 mmol, 30.1 mL) and 1-
bromodecane (27.65 g, 125 mmol, 26 mL) in ethanol was stirred at 65°C for 4 hr.

The solvent was removed under reduced pressure. The residue was diluted with
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phase was dried over anhydrous Na,SO,, and concentrated under reduced pressure.
The resulting crude product, 2-(decylamino)ethanol, was used without further

purification.

Example D
Preparation of N-Fmoc-2-(trans-Dec-4-en-1-ylamino)acetaldehyde

trans-4-Decenal (7.2 g, 46.6 mmol) was mixed with 40 mL (0.37 moL.) of
aminoacetaldehyde dimethylacetal in 400 mL of methanol and stirred at room
temperature for 30 minutes. NaCNBH; (2.9 g, 46.6 mmol) was added, the
reaction was cooled in an ice bath, and 27 mlL (0.35 moL) of TFA was added
dropwise over 5 minutes. The ice bath was then removed and the reaction was
stirred for 70 minutes at room temperature, concentrated to a third of its volume,
and partitioned between ethyl acetate (250 mL) and IN NaOH (200 mL). The
organic layer was washed with water (3 x 75 mL), dried over MgSO4 , filtered
and concentrated under reduced pressure to yield 11.1 g (45.6 mmol) of 2-(trans-
dec-4-en-1-ylamino)acetaldehyde dimethyl acetal as a yellow oil that was used

directly in the next step.

2-(trans-Dec-4-en-1-ylamino)acetaldehyde dimethyl acetal (10.5 g, 43.2
mmol) was mixed with dichloromethane (300 mL) and 7.5 mL (43.2 mmol)
diisopropylethyl amine and 11.2 g (43.2 mmol) of FMOC-CI was added
portionwise. The reaction was stirred at room temperature for 3 hours and then
poured into a solution of 10% KHSO, (200 mL). The organic layer was washed
with water (200 mL), dried over MgSQ,, and concentrated under reduced
pressure. The resulting oil was chromatographed on silica gel in 10%

EtOAc/Hexanes to give 16.1 g (34.6 mmol) of N-Fmoc-2-(trans-dec-4-en-1-
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N-Fmoc-2-(trans-Dec-4-en-1-ylamino)acetaldehyde dimethyl acetal (5 g,
10.7 mmol) was mixed with 30 mL of TFA and stirred at room temperature for 30
minutes. The reaction was poured into water (140 mL) and centrifuged to obtain a
clear oil. The supernatant was decanted and the oil was mixed with 40 mL of
water and centrifuged again. The supernatant was again decanted and the oil was
dissolved in dichloromethane (100 mL), dried over MgSO4, filtered, and
concentrated under reduced pressure to obtain 5.2 g (12.3 mmol) of N-Fmoc-2-

(trans-Dec-4-en-1-ylamino)acetaldehyde as a clear oil.

Example E
Preparation of a Compound of Formula V
(where R* is OH and R® is _GH,-N-(CH;-N-D-glucamine)

Vancomycin (9.0 g, 5.16 mmol) was added to a solution of methyl-N-p-
glucamine (5.03 g, 25.8 mmol) and 37% formaldehyde (0.43 mL, 5.4 mmol) in
50% aqueous acetonitrile (60 mL) under nitrogen and stirred at room temperature.
After 4 hours, the acetonitrile was removed in vacuo, water (30 mL) was added,
and the pH was adjusted to ~4 with 10% trifluoroacetic acid. The solution was
purified by reverse-phase HPLC. Fractions containing the desired product were
identified by mass spectrometry, pooled, and lyophilized to give the title
compound as a white powder. This intermediate may be further derivatized using

the procedures described herein.
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e10Mx#x& () - X2109%#x&' () - X210 #X&' () - X210%#x&' () - X210 #x &' () - X210%x#x &' (

) - X210 #x &' () - X2t X<ei e;

€10 #x& () - X210%#X&' () - X210 #X &' () - X210 #x & () - X2109%x#X & (2)0 %%/@9& (
) - X2109%&#X &' () - X2~bF*t X<10%#xX &' () - X210%#x&' () - X210%#x & () - X2ei e;
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XEX& () - X210 #x& () - X2

tt X810%A0Wx#X&' () - X210 #X&' () - X210 #x &' () - X2510%#X & () - X210 #x& () - X210
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I S10%#x &' dtirrif@ 88r,; were added vancomycin (34.1 g, 23 mmol, 1 eq), N-Fmoc-

<=>@ X810%4 09K #x &' é&&XZlO%(#x&' () - X2109#x& () - X2510%#x &' (é_ X210%#x& () - X
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#X& () - X2LQUHXE. () 7 X2110%x#x &' { )~ X210%#x&' L ) - X2ej e:
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ei e10%#x& () - X210Ux#x& () - X210%x#x& () - X210%#x&' () - X210%#x&' () - X210%#x &
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>Ck 10YK #&! ?M&%& 12136 mmrfdegzr’(eﬂ \flé@ﬂ@%%(f QZ e

2BeZ\ A" bdfiy2 @ﬁ@, 0 | 20k 109%
s ?) | 2 owgﬁé%() |5 ‘0%#&8({%6#@&) nﬁé %%&(g%h%% %‘%ﬁ%ﬁ%(%& ()-12Ck
109K#& () -8q7 Gt QU eRAL] mb&ﬂkﬂlﬁ&’ds#&ed )ftQOZ@Gl)O%t#é&fuﬁheﬂ AHAASRA( ) - | 21 t vxz| ~

_2CK109%K#& () -1 2Ck109%K#&' () - | 2Ck 109K #&! (% | 2Ck 109K #& () - | 2CK10%#& () -1 2Ck1
0UKk#&' () - |5p8Kirgopthenzytrinzale-dol nyystrig: Py yrotid MR RIYRBROTU | 2Ck 109K #&' () - | 2Ck10%

) LB I o LIS i

n?Be_?Ck 1 09#Sk b ni REHADOKIH&Ing) 102 GndN7K 2 &qY - JCOGK L OMKF &V dls )preaEddl Ok #&' () - |
ZCk10%<#& ) - | 2Ck109&#& () -1 2C?2CK109%K#& () - | 2Ck109&#& () - | 2Ck109%&#& () - | 2Ck
109&#& () - TRARUBOR elution | esiedded igd bytehescrii@haly gt jeryalsof Sminuiesse () - | 2Ck10

S he f»&&é&éﬁ%ﬁ?ﬁ%&%@%ﬁ é@f%&%ﬁéﬁﬁmpf&?ﬁa{};&% T F8iYbokre () -1

2CK10%K#& s $taeddlAVkdehiidnal B8 el Wehdprédip itﬂ%m%é&%dlinlEZWQ%&#& ()-12C
100K#& () - | 20K L00K#&' () - | 2CK100KES () - | 20K LOYKHE () -1 2 2Ck L0YK#E () - | 20K10%

k#&' () - | 20xa00diegted)byl ceokrifogatiag, (9ken 20Kn0vKl: &, Mydimettkfogparside pnd 2Ck 109k #&' (

) -1 2. CCK10%K#8&! 0UKHE QUK HE CHAOWIE () ] 2OLO%HE () |
2Ck 109K #8: ‘(Sa“fdzgkt’fc?iﬁéé“ Pbpef‘ﬁﬁ‘%i %%&%ﬁ)@?@%‘f h k0 83“% FER109K#&' ()-12C
kK109%K#&' () £118G/6R by centrlfugauon and the solid washed with acetonitrile. Reverse é)hase

n?Be_?CK10%k#& () -1 2CK10K#& () -1 2CK10%K#& () -1 2CK109%K#& ( CK1O0%K#& () - |

2Ck 109k #&' pr)epamﬁk&@%i&(l((ﬂo%ca’é@bmm#& water Qpkainiug A8 %) tmﬂammm#& ()-12Ck
109K#8& () -1 2CK10%K#&' () - | 2CK10%K#&' () - | 2Ck109K#&' () - 1 2~">Ck10%#& () -1 2Ck10
OK#& ()-12CK10%k#&' () -1 2Ck10%#& () -12eQe; n?Be

_PCK109%K#&' () -1 2CK109%K#& () - | 2CK109%K#&' () - | 2CK109%&#&' () - | 2CK109%&#&' () -1 2Ck1
OUK#&' ()-12CKL0YKH#&' ()-12_?CKL0%K#&' ()-12CK10%#& () -12CK10%#& () -1 2Ck10%K
#& () -12CK10%K#& () -1 2CK10%K#&' () -1 2CK109%K#& ()-12!"$' ~bB" 2Ck10%k#&' () - | 2Ck
109%K#& () -1 2CK10%K#&' () -1 21 Ck10%#&' () -1 2eQe;

n?Be' ) +. 024_?Ck109%#& () CK109%K#& () -12CKk10%K#& () -1 2CK10%K#&' () - | 2Ck LOYK#&'

()- I2C:k10%<#& () -1 2CK10%#& () -1 2468: <>A_?Ck10%#&' () Ck10%#& () - | 2CK109%K#&
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e,
abcdef ght X<@410410% & () - 124109 & ()-12410% & ()-12410% & () op2A442%E04) -
12410% & ()-12410% & ()-12hij kIl mLOt X<@410% & ()-12_ijJ e;

JA410% & ()-12410% & ()-12410% & () - 12mopgr st t X<@.410410% & ()-12J410% & ()
-12410% & ()-12410% & ()-12J410% & ()-12410% & ()-12410% & ()- 12t uvwxyzt X<@
1410410% & ()-12J410% & ()-12410% & ()-12410% & ()-12J410% & ()-12410% & ()
-12410% & () -12z{| } ~hLOX<@L410% & ()-12410% & ()-12410% & ()-12410% & ()-12
_ijJ e

t X<@.410410% & ()-12410% & ()-1241094 B1{3-12410% & ()-12J410% & ()-12410% &
'()-124109% & ()-12H t X<@10% & ()-12_ijJ e;

410% & () adRA3RP 180 Mimbrd LO3R& dompotindoE#d%d DFoudhetd REZA IO () - 12410% &
()-12410% & ()-124109% & ()-12410% & ()-12410% & ()- 12pT<@10%4109% & (410% &
() - 12410%&'—(@1{2]32%@@@&12% Js--N D a@symine 24 10w 18uenoadRae 888 8 () - 12hLOT<@ 10
W& ()-12410% & ()-12&410% & ()-12410% & ()-12_ijJ e;

t X<@10410% & ()-12410% & ()-124109% & ()-12410% & ()-12J410% & ()-12410% &
()-12410% & () - 12LOt X<@10% & () - 1%y

J410% & ()-12410% & () ﬁgﬁggﬁ %ﬁ%’g‘ﬁ%ﬁgﬁ%ﬁ 12J410% & ()-12410% &
'()-12410% & () -12J410%.8 ()= 5 - < 0 & ()-12J
4(12)% & ()-%#é‘s()af g‘%‘;z 1ol 8daR%! 18] @@b@%&% (§) 12hL

OX<@10% & ()-12410% & ()-12410% & ()-12410% & ()-12_ijJ e;

t X8@410% & () - 08, & 41094 & 98 & () - 12141004 &' () - 124109 &
-12410% & () (izléé@g]@ﬁégﬁ?lyg(z ?’W_%"@%ﬁ%w g Fa Do AR - X
J410% & ()ftdbtédyaftiedhay( pstd2410%karfi¢ adidt (RF@ 102610 7 B4 (Mmd B kO Yl ded(th- 12410% &

'()-12410% & ﬂ) -1234109% & ()-12410% & ()-12410% & ()- 12pT<@10410% & (410%
& ()-1241008vek (sl,sxmzﬁgmwazoé‘ ai-zwiﬁww(r)-dmlm*_mmmhxlg varonnPingl20)g, 12hLOT<@ 1

? ;ﬁ%%ﬁé@%@@%ﬁﬁﬁf Wf%‘éﬂé%%%@%a%@@%% 418819 12410 &
()-12410%gad o H’etaﬁé@]}gW} - Tie_nidu® was precipitated into CH,CN (

4109 & ()-1241098 & () - 12410% & () - 12t X<@F 109109 & () - 12410% &4(%)- 12410% &
) Loy B et et e o
@10% & ()é@g& % BIPEHid 11124&%%1@- Was. aﬂﬂgcie@é Qw(r)e@%@g l}leéi&redz by % |

E ;<<%1 }123 (}/%h% ( E}E‘i‘%@i%ﬁi %g)m?e?%?%é%ljpjﬁ%a‘t%%ﬂ 1008 sé hadiddfH PR & (4 ) 12410% &
410% & () -Wﬁhl:@%il&ie,ﬁ)s{itﬂﬂg.ﬁ%r&ig(h).- The solid was collected via filtration and dried

t X<@10%41109% & ()-124109% & ()-12410% & () - 124,10@ & ()-12410% & ()-12410% &
() - 12410% & \arua 2 The @asdupe SR Y I ek W 1H 1&08 andooltssied Vi3 - 124109 &

I( 3&: (1)2?%%‘ ﬁugali'gﬂx%ﬁ&%%eé"iﬁ Vackodi0fng @08 froahic R AhOR-Fnid sditdt 18Ry () - 12410%
| " #$URE X< GVAOB] 08desie( Phat@ AAI0%8 & () - 124109 & () - 12410% & ()-12J410% & () - 124
1098 & ()- 1241098 & ()- 12& () *+LOt X<@10% & ()-12_ijJ e;

JA109% & ()-12410% & ()-124109% & ()- 12+, -./ 012t X<@10410% & ()-12J410% & () -
124109 & ()-12410% & ()-12J410% & ( %}fﬁﬂe % & ()-12410% & () - 12234569: pT<@
104109 & (410% & () - 1241Q08 Ie%lfim 6m ué - igg)mgc & ()-12410% & () - 12410%
1 & ()-12:; <=?AhH( T<410% YR oy o8 ég& %-%241 W& ()-12_ijJ e;
ABCDFHILI L, 4109% &Where RI1isdd and)R* ss{HgsNHC S By OV LCH 30 004 & () - 12410%
41090 & (- 1901008 %) 141008 & (o1 2STAVZLLL P49 & 00 & () - 12410
% & ()-12410% &:@855-0(1%3%%“&“%‘3 9'&%&‘53%%%&3%@@‘g{‘d{‘ﬁo&%ﬁ@f MR 004410%410
% & () -12458%nénd1), 3724 16 Wafin (7 6120 40.908ném 1) add4d¥infc{n) hybi2dchiBdde () - 12hi j km
nhH, C0410% & ()- 12410% & ()-12410% & () - 12410% & ()-12_ijJ e;

nopr st uvpTEU00NE 00418 rnol)2 Afeysidrring. fop Ah ot @reduct a3 poac@iied tyatheos & () - 124
10% & ()-12410% &. () - 12v ~nHB410410%410%.&' () 124109%4.&' () - 128410% & () -1
2410% &' ()?‘1‘92'&%% g"(‘?‘-“f%%%@( )L zﬂﬁﬁﬁ%&fﬁ%‘é@ %’# < 'ﬁﬁ%ﬁﬁé‘é“( 02410% & ()
- 128410% &ylakhekwith ey (12 mL). The resulting solid was dried in vacuo, and purified

| PO410% & ()-12410% & ()-12410% & ()-12410% & ()-12410% & ()- 1241098 & ()-12
4109 & () - bg$ewrersg-phasg HPLC (5-15%B over 40min at a flow rate of 50ml/min).

410% & ()-12410% & 'é‘) - 1241%0 & % - 1;410% &4%1%%4% J

4109% & () - 1531995 LOYFINMBENB P RTqd) RIPOUC (RT&1GONINSG DY dRags BRECTONEHYS & () - 12410
% & ()-12kCBij J4109% & () - 122410% & () - 122410% & () -122410% & ()-12410% & ()
-12410% & ()-12(4109% & () - 12hLOKCBi j J410% & () - 124109 & ()-12410% & () - 1241
0% & ()-12_1jJ e;

pT8ij J4410% & ()-12410% & () - 12410% & () - 12410% & () - 12410% & () - 12410% & (
)-124109% & ()-12L0pT8ij J410% & ()-12& ijJ e:

4109 & ()-124109% & ()-12410% & ()- 12t X<i j J4104109% & ()-12J410% & () - 12410%
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e;

4109 & ()-124109% & ()-12410% & ()-12410% & ()-124109% & () - 124109 & (L-12 ?i
41098 & () 0 0 0 ()-1241986 & ()12~
410% & ()-12410% & ()-12410% & ()-12410% & ()-12410% & ()-12410% & () - 12
2410% & ()-12_ijJ e;410% & ()-12410% & () - 12410% & () - 12

"$&() *+CGHA10% & () - 12410% & ()-12410% & ()-12410% & ()-12410% & () - 12410%
& ()-12410% & ()- 12+, -./ 01t X+410% & () - 12410% 410% & () - 12! 410% & () - 12%410
9% & ()-124109% & ()- 124109 & () - 12410% & () - 12123456hL0X+410% & () - 12410% &
()-124109% & ()-12410% & ()-12_ijI- &l B9:

—’?AC ?+4109%4109% & ()-12410% & () 124109 & ()-12410% & () 124109% &' ()-12410%
- 1P@HEH gidAyophibizest to gwe a compound of formula V where R* is -CH,-NH-

ﬂg;ﬁ g {3}‘ af%h%’%@% )1241 }éegl”(t d°I2 % 8‘?‘3‘1@%(% W@EMO% & ()-127]"

bcegcC+ 4

4109 & () 12410%& ()-124109% & ()-124109% & ()-12410% & ()-12410% & ()-12gkn

ops_CHCAL0% & ()-12410% & ()-12_ijJ e;

410% & () - 12i10% & é ?410% & (410% & %@2410% & ()-12410% & () - 12

410% & ()-12 é%“ ? 'Z* Rogyd fropche Gop¥s 3t 0f9 mmoddn () - 1241098

& ()-12 ( : ( & () 12410%

e 1%%«%%/58%.(% @%ﬁ??ﬂbﬁgfd.@%ﬂ%&dﬁéd ﬁ%@%&ﬂ&%‘nﬁg, d.oée’-f}&&’oﬁ, o
_?4109% &nd {19 & thne- LAk RPAdKof 15 THAlRYs Sodx&mk&éﬂ(ﬂ%&y(d)‘rd&l@l@%r& ()-12410% &
T()-12 IjJ e 410%& (§ 1241098 & () - 12410% & () - 12410% & ()-12] "D e;

0D109%8 & (§ 050 mmalpypgthep-added and the mixture stirred for 3

4" $f 109 ) L4 0%

0D10% A&‘?‘)“( 2&%%‘16@49%%% Bfahe i (’%““Qob%%eée Kuo gptied B () - 20D10% & () - 20

D10% & pie oﬁ‘Q@WcDHQLC Fracuons containing the desired product were identified by mass

OD10% & (OD10% & ()- 2( ODLO% & () - 5 0D10% & () - 2( OD10% & () - 20 0D10% & () - 2( 0

D10% &' (sp»eczmmfts«mmm &nq Jyopbibreddgihe)titROOIQAIE @ a X0DEQEElef) - 2e

’I‘Déllg(%?t&lx gg&fg@%@;&ﬁ'@ ilﬁggjfgf{% / (J6120D10% & () - 20D10% & () - 20D10% & () - 20

R4qG20D10% & () - 20D10% & () - 20D10% & () - 20D10% & () - 2t X<e

A40D109% & ()-20D109% & () - 20D109% & () - 20D10% & () - 20D10% &' () - 20D109% & () - 20

D10% & () - 2t X<e Example 6

N40D10% & () - 20D10% & $ynthedd 0P & dmpaGALOLF & Hna20D10% & () - 20D10% & () - 20

D10% & ( jwRer Rt X< 0BH %I&dﬁ G B% )Cﬁ @ng/d-ﬁ- aeosamme and

A4qG?0D10% & () - 2t X80 %glg: 8N éHa r)(_:,)20D1 BE& ()- 0% & ()-20D

109% & ()-20D10% & () - 20010

t t X80D109%OD10% & () - 20D10% &' () 20D10% & () 20D10% & () - 20D10% & () - 20D109%

& () -20D10% &T6)50% aqueous acetonitrile (10 mlL) was added scquentlally me thyhN-D-

~bF*t X80D10% & ( 210D100W931)) 20D1098 & (é‘szomo%wmg)O 2e

N 4GPt X<&)paamng 61 6vang: £)Q F& fompin(Bdak; ()L RIBEA) C48D10% & () - 20

D10% & ( A

~aaG0D1 20 A o 0T PR Ron e (S LT Bl 38 100

"40D10% &nfoly. 208048 &ng ¥or2(HR1 Q%4 oﬁ&ctmlﬁ%lg&u(t}d BORO0LAd&idn) 0f20D10% &' () - 20

D10% & () - 2#$0/4)*+ pT8e0D109% & () - 20D109% & () - 20D10% & () - 20D109% & () - 20D10

% & () SEAOUATEE (80 phy Bacgoliyl vaas isqlged B epTsiGiroos sthey ¥2oiiowa: () - 2001096

"4q oD i 8% 38 6 7die el s Wisobos & BME SR Po%E-2A79 PREIA B84 & () - 20D10%
P& () - 200L0YAIE) . ( Af2PBYG¥h&ed, )the PESUAYS &ad pre2ipicd by the additon of

<=t t X<OD1096 ODL10% & () - 20D10% & () - 20D10% & () - 20D109% & () - 20D10% & () - 20D1
0% & () - 2omwoale (89 miad>TRBGONBYak<iomaQdaby: cepudugations wep \wabmiew & () - 20D10%
18 ()-2

e COEPET (5L DU BEUUFE P 6B &0 150 RO HEREES & () - 200100%

& ()-20 %ﬂ%e&ﬂ’lC&@@-’B@%lﬁ 6YerANSRQAR PRE® rate of SO mL/min). Fractions

A4qG?0D10% & () - 20D10% & () - 20D109% & () - 20D10% & () - 2RSTUVMKYt X<e

A40D10% &mctymzmﬁs%e&rfq pradpatongte, idontiPiedhbyggags specometts RO0lpd 2UK10% & () - 20

D109% & ( (s 2& 10% & () -2&
0D10% & ?’5‘@@&8%@ f%ﬁ(@?@%ﬁ’ﬁiﬁ é{‘) ?41}‘%6’ | §4%%§§I%C%€% % & ()-20D
10% & ()-

"4qG’>OD10% & () -2j k| mopt t X80D109% 0D109% & () - 20D10% & () - 20D109% & () - 20D10%
1 & ()-20D10% & ()-20D109% & () - 20D109% & () - 2t uvwxyt t X80D10% OD109% & () - 20D10
9% & ()-20DL0% & ()-20D10% & ()-20D109% & () - 20D10% & () - 20D10% & () - 2yz{| ~~b
B&t X80D109% & () - 20D10% & () - 20D10% & () - 20D109 & () - 2e

A4qG?kK/ 0DODL0% & () - 20D109% & () - 20D10% & () - 20D10% & () - 20D109% & () - 20D10%
| & ()-20D10% & () - 2kOBODOD109% & () - 20D10% & () - 20D10% & () - 20D10% & () - 20D1

~AA M~ PANANEINA INAAA O PANANEINA /N O N A TNATINA AN O ONTITSNA SNAA PN ONNENA NN NN EINA /NN 7



Y/ b8al0%a! T& () -2al0%! T& () - 2al0%! T& () - 2QRSUY[ \ ~hL, a10%4! T@ () -2al09%d! T&
' ()-2al10%! T& () -2al10%y! T& () - 2a10%y! T& () - 2a10%! T& () - 2a1094; Tﬁy& %cdf
i kcC, a109aT! Tal0%! T& () - 2al0%! T& () - 2al0%! T& () - 2a10%! T& ()2GJYE

-2a10%y! T& () - 2kl ngst vhH, a10%! Tal0%y! T& () - 2a10%/! T& () - 2a10%! T& () - 2a10%
TIT& ()-2al0%d! T& ()-2al0%! T& ()-2vy{_?, al0%10%! T& ()-2al0%! T& ()-2al0%
TIT& () - 2a10%! T& () -2a10%! T& () - 2al09a! T& ()-2 2, al0%10%! T& () - 2a10%! T
& ()-2al0% T& () - 2210967 T& ()-2al09%u! T& () - 2al0%! T& ()- 2.7, al0% 109! T& (
)- 2210941 T&' () - 2a10%T! T& () - 2a10%d] T&. () - 2a10%T! T& () - 2a10% T& ()-2_7?, al0%
al0%f! T& () - 2a10%! T& () - 2a10%T! T& 1322100 T& () - 2210941 T& () - 2a10%d1 T& (
)-2_?, al0%10%F! T& 1% 22109 T& () -2a10%F! T& (% 221093 T& () -2a10%! T& ()- 2
2109 TECH):64E anoBR 19 ok HTAHCH: Pcﬂ)ﬂﬁaﬁ&”?)) (34 8943 &Nty podvdea! T& () - 2al10

mgi‘lé%gﬁ%@ ‘%O&%%ﬂ&%??a%’%@” o Pato0ar &' () - 21091 Te: () - 221001 T& () -

2a10%! T& () -2a10%! T& () -2al0%! T& ()-2_7,al0%10%! T& () -2al0%l! T& ()-2al

0% T& ()-2al10%! T& () - 2al0%l! T& (P) 2a10%! T& %) 2Y=1?a10%! T& ()-2%a10%!' T

& ()-2' e~ The above compound (tetra TFA salt) (150 mg, 065 mmol) was dissolved

Y/ b8a10°/d' 23109} 2t X<109d! T 100/d'I T 2 100a! T& () -2al0

o T (IRt o OsLone: R SRR AR BBt ooa e ()
- 221090 B8/ 1y QKGMPT&JI(PEAZ 'd. &2(nim 1&1@4 J&u&an 3k Pli&d() 2a10%r! T

& ()- 2a10%|'I & *X<al0%! T& ()-2al0% T& ()-2al0% ! T& ()-2al0%d! T& ()
-2e~ Y/ HgOBt in DMF (3.85 mL of a solutlon 0. 02 M in each 0.077 mmol each). After

t X<al09%’! Tal0%d! 109! T o 2al09%! T 2al0%d! T& 2

a10°a/d" ngt a]{%i@(ggq: %)é»d(%%t was R@g ed yt ead;l-lton(gf ac%tom/tﬂ_ﬁ (gio(x%L a O-

y ngiggﬁ;ﬁl %b 8 wég;lfg %Y %%még%g%ﬁ %‘”& )Na%ﬁlo | %&té ’frg %H&' () - 2a10%"!

T& () -2 TB&(Esultihgesolid was dried in vacuo, and purified by reverse—phase HPLC (10-
Y/ bal0%l! T& ()-2al0%! T& ()-2al0%! T&' ()-2al0%! T& (? 2al0%! T& ()-2a10%!' T
& ()-2,.92%4Bg0vee&0min at a flow rate of 50 mL/min). Fractions confaining the desire

Y/ DILOVTY LS L) 2AAURIA ) AU I, AN ET§ P R0 W) - 201000 T

;{L/ ??12‘5/0; gﬁ@%&@]@%h&'@o@heﬁaﬂw/ﬂalai&atéd (LYD& foundad@il! T& () - 2a10%l! T
<e~
Y/ bal0owd! T& () -2al0%! T& ()-2al0%! T& ()-2al0%! T& ()-2al0%! T& ()-2al0%! T
& () - 2PRTVXZ\ _?<e~
0, 0, 0, 0, 0, 0,
bar0o Tel () 221090 18, ) 2t 0TGSO ) - 20100 T8 - 2a105a T
Y/ ba109a! T& () - 2ahssgrRigis() - 2a1006H CHalCHIg R isyQhoan T8 () - 2a100a! T
& ()-2fgijkl ~bF*?<al10%! Tgar(qRéame%iﬁ YOCHaGH! T&' () -2a109d! T& () - 2e~
Y/ b8l mopqr st X<al0%l! Tal0%! T& () - 2al0%! T& ()-2al0%! T& ()-2al0%y! T& () - 2a

109! T& () - 2a109 T& ().- 2a10%T!

Y/ b8a10°/<§'? T&a(‘} s ‘&T@@é?}f&‘?ﬂnﬂfaﬁﬁvé‘g’ﬁyéf?c) Y%dfoéaﬁT%z%? TBPONN 4 5762100d TE (
) - 22109 '3 5. %ﬁ/{% ek té&w%%ﬂ!% %ﬁyl&h{ Tf%Li) BaRdAya! T& () -2(a10%
TIT& () - 2t X<€al00! T& () - 2a109a! T 221004 T ()-2310%I!1 T& () - 22109 T& (
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(10 min, 1 hour and 4 hours). Blood was collected by cardiac puncture and the

following organs were harvested—lung, 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
compound or Iil present. Metabolic products resulting from changes to the test

compound were also determined at this juncture.

3. Mouse Septecemia Model

In this model, an appropriately virulent strain of bacteria (most commonly
S. aureus, or E. Faecalis or E. Faecium) was administered to mice (N=5 to 10
mice per group) intraperitoneally. The bacteria was combined with hog gastric
mucin to enhance virulence. The dose of bacteria (normally 10°-107) was that
sufficient to induce mortality in all of the mice over a three day period. One hour
after the bacteria was administered, a compound of this invention was
administered in a single dose either IV or subcutaneously. Each dose was
administered to groups of 5 to 10 mice, at doses that typically ranged from a
maximum of about 20 mg/kg to a minimum of less than 1 mg/kg. A positive
control (normally vancomycin with vancomycin sensitive strains) was administered
in each experiment. The dose at which approximately 50% of the animals are

saved was calculated from the results.

4. Neutropenic Thigh Model

In this model, antibacterial activity of a compound of this invention was
evaluated against an appropriately virulent strain of bacteria (most commonly S.
aureus, or E. Faecalis or E. Faecium, sensitive or resistant to vancomycin). Mice
were initially rendered neutropenic by administration of cyclophosphamide at 200

mg/kg on day O and day 2. On day 4 they were infected in the left anterior thigh
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by an IM injection of a single dose of bacteria. The mice were then administered
the test compound one hour after the bacteria and at various later times (normally
1, 2.5, 4 and 24 hours) the mice were sacrificed (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.

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 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.

The compounds of this invention were active in the above tests in vivo tests

and demonstrated a broad spectrum of activity.

While the present invention has been described with reference to the
specific embodiments thereof, it should be understood by those skilled in the art
that various changes may be made and equivalents may be substituted without
departing from the true spirit and scope of the invention. In addition, many
modifications may be made to adapt a particular situation, material, composition
of matter, process, process step or steps, to the objective, spirit and scope of the
present invention. All such modifications are intended to be within the scope of

the claims appended hereto.
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1. A compound of formula I:

OR! X
@)
R20 ; RT? R
0 0 Q
H %NJF
N R12
o= N ; | :
NH O R8 (@) RO R10

O
X
q
U

RS

wherein

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, heterocyclic and ~-R*-Y-R"-(Z),; or
a saccharide group optionally substituted with -R*- Y-R~(Z),;

RZis hydrogen or a saccharide group optionally substituted with -R*- Y-R°-(2)y

R? is - OR®- or -NR°R%; \

R* is selected from the group consisting of hydrogen, alkyl, substituted alkyl, alkenyl,
substituted alkenyl, alkynyl, substituted alkynyl, -R*- Y-R®-(2),, -C(O)R* and a saccharide
group optionally substituted with -R*~ Y -R"~(Z),;

R’ is selected from the group consisting of hydrogen, halo, ~ CH(R®)-NR°R®,
~CH(R®)-NR°R® and - CH(R®)~NR°-~R*- Y-R"-(Z),;
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R® is selected from the group consisting of hydrogen, alkyl, substituted alkyl, alkenyl,
substituted alkenyl, alkynyl, substituted alkynyl, -R*- Y- R®-(Z)x, ~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);

R’ is selected from the group consisting of hydrogen, alkyl, substituted alkyl, alkenyl,
substituted alkenyl, alkynyl, substituted alkynyl,-R*- Y- R®-(Z),, and - C(O)RY,;

R® is selected from the group consisting of hydrogen, alkyl, substituted alkyl, alkenyl,
substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl, substituted cycloalkyl,
cycloalkenyl, substituted cycloalkenyl, aryl, heteroaryl and heterocyclic;

R’ is selected from the group consisting of hydrogen, alkyl, substituted alkyl, alkenyl,
substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl, substituted cycloalkyl,
cycloalkenyl, substituted cycloalkenyl, aryl, heteroaryl and heterocyclic;

R!% s selected from the group consisting alkyl and substituted alkyl;

R is selected from the group consisting of hydrogen, alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl, substituted cycloalkyl,
cycloalkenyl, substituted cycloalkenyl, aryl, heteroaryl and heterocyclic, 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 hydrogen, alkyl, substituted alkyl and
-C(O)ORY,

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 the group consisting of alkylene, substituted
alkylene, alkenylene, substituted alkenylene, alkynylene and substituted alkynylene;

each R® is independently selected from the group consisting of hydrogen, alkyl,
substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl,
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substituted cycloalkyl, cycloalkenyl, substituted cycloalkenyl, aryl, heteroaryl, heterocyclic
and - C(O)R%;

each RY is independently selected from the group consisting of alkyl, substituted
alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl, substituted
cycloalkyl, cycloalkenyl, substituted cycloalkenyl, aryl, heteroaryl and heterocyclic;

R° is a saccharide group; '

X!, X% and X3 are independently selected from hydrogen or chloro;

each Y is independently selected from the group consisting of oxygen, sulfur, -S-S-,
-NR°-, -8(0)-, -S0,-, -NR°C(0)-, -0S0;-, -0C(0)-, -NRSO,-, -C(O)NR*-,
-C(0)0-, -SO;NR’-, -S0,0-, -P(0)(OR"O-, -P(O)(OR)NR’-,
- OP(0)(OR)O-,-OP(O)(OR*NR®-, -OC(0)O-, -NR°C(0)O-, -NR°C(O)NR‘-,
~OC(O)NR®- and -NR°SO,NR°-;

each Z is independently selected from hydrogen, aryl, cycloalkyl, cycloalkenyl,
heteroaryl and heterocyclic;

nis0, 1 or2;

xis1or2;

and pharmaceutically acceptable salts, stereoisomers and prodrugs thereof;

provided that at least one of R, R% R* R®, R®or R has a substitutent of the formula
-R*-Y-R*-(2)x;

and further provided that:

@) when Y is -NR°-, R® is alkyl of 1 to 4 carbon atoms, Z is hydrogen and R is
alkylene, then R® contains at least 5 carbon atoms;

(ii)  when Y is - C(O)NR®-, Z is hydrogen and R" is alkylene, then R® contains at
least 5 carbon atoms;

iii when Y is sulfur, Z is hydrogen and R® is alkylene, then R® contains at least 7
ydrog y

carbon atoms; and

(iv)  when Y is oxygen, Z is hydrogen and R? is alkylene, then R® contains at least

11 carbon atoms.
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group consisting of
- CH,;CH,-NH-(CHy)¢CH3;
- CH,CH,CH,;-NH-(CH,)sCHj3;
- CH,;CH,CH,;CH,-NH-(CH,);CHj3;
- CH,;CH;-NHSO,~-(CH;)¢CHs;
- CH,CH,-NHSO,-(CH,);;CH3;
- CH,CH,~-S~(CH;)sCHs;
- CH,CH;,~-S~ (CH3)yCH3;
- CH,CH;-S-(CHy),oCHs;
- CH,CH;,CH,-S~(CH,;)sCHs;
- CH,CH,CH;~S-(CH;)sCH3;
- CH;CH,CH; - S-(CH;);-CH=CH-(CH;)4CHj3; (trans);
- CH,CH,CH,CH,-S~-(CH,);CHj3;
- CH,CH;-S(0)-(CH;)9CHs;
- CH,CH;- S-(CH,)ePh;
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- CH,CH,- S~ (CH,)sPh;

- CH,CH,CH,-S- (CH,)sPh;

- CH,CH,-NH- CH,-4-(4-C1-Ph)-Ph;

- CH,CH,~ NH- CH,-4-[4-CH3),CHCH,-]-Ph;

- CH,CH,- NH- CH,-4-(4-CF3-Ph)-Ph;
~CH,CH,- S- CHy-4-(4-Cl-Ph)-Ph;

- CH,CH,- $(0)- CH,-4-(4-Cl-Ph)-Ph;

- CH,CH;CH,-S- CH;-4-(4-C1-Ph)-Ph;

- CH,CH,CH,-S(0)- CH,-4-(4-C1-Ph)-Ph;

- CH,CH,CH,-S- CH,-4-[3,4-di-C1-PhCH,0-)-Ph;
- CH,CH;~NHSO,- CH,-4-[4-(4-Ph)-Ph)-Ph;

- CH,CH;CH,-NHSO,- CH,-4-(4-C1-Ph)-Ph; and
- CH,CH;CH,-NHSO,- CHz-4-(Ph-C=C-)-Ph.

4, A compound of formula II:
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wherein

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, heterocyclic and -R*- Y~R®-(Z),; or
a saccharide group optionally substituted with -R?-Y- RP- (2);

R* is -OR® or -NR°R%;

R is selected from the group consisting of hydrogen, halo, -CH(R®)-NR‘R",
~CH(R%-R® and - CH(R®)-NR*-R*- Y-R’-(Z),;

R* is selected from the group consisting of hydrogen and lower alkyl;

R? is selected from the group consisting of hydrogen, alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl, substituted cycloalkyl,
cycloalkenyl, substituted cycloalkenyl, aryl, heteroaryl and heterocyclic;

R is selected from the group consisting of hydrogen and lower alkyl; 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 hydrogen, alkyl, substituted alkyl and
-C(O)RY;

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 the group consisting of alkylene, substituted
alkylene, alkenylene, substituted alkenylene, alkynylene and substituted alkynylene;

each R°® is independently selected from the group consisting of hydrogen, alkyl,
substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl,
substituted cycloalkyl, cycloalkenyl, substituted cycloalkenyl, aryl, heteroaryl, heterocyclic
and -C(O)RY,;

each R® is independently selected from the group consisting of alkyl, substituted
alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl, substituted
cycloalkyl, cycloalkenyl, substituted cycloalkenyl, aryl, heteroaryl and heterocyclic;

R® is an aminosaccharide group;
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each Y is independently selected from the group consisting of oxygen, sulfur,
-S-8-,-NR°~, -S(0)-, -SO;-, ~-NR°C(0)-, -0S0,~-, -OC(0)-, ~-NR°SO,-,
~C(O)NR’-, -C(0)O-, -SO,NR°-, -S0,0-, -P(O)(OR®)O-, -P(O)(OR*)NR"-,
-OP(0)(OR®)0O-,- OP(O)}ORNR’-, -OC(0)O-, -NRC(0)0O-, -NR°C(O)NR°‘-,
-OC(O)NR°’- and -NR°SO,NR°-;

each Z is independently selected from hydrogen, aryl, cycloalkyl, cycloalkenyl,
heteroaryl and heterocyclic;

nis0,1or2;

xis1or2;

and pharmaceutically acceptable salts, stereoisomers and prodrugs thereof;

provided that at least one of R*! or R* has a substitutent of the formula
-R*-Y-R°-(2Z),;

and further provided that:

(i) when Y is -NR®~, R®is alkyl of 1 to 4 carbon atoms, Z is hydrogen and R’ is
alkylene, then R® contains at least 5 carbon atoms;

(i)  whenY is -C(O)NR®-, Z is hydrogen and R® is alkylene, then R® contains at
least 5 carbon atoms;

(iii)  when Y is sulfur, Z is hydrogen and R" is alkylene, then R® contains at least 7
carbon atoms; and

(iv)  when Y is oxygen, Z is hydrogen and R® is alkylene, then R® contains at least

11 carbon atoms.

5. The compound of Claim 4, wherein R*! is a saccharide group of the formula:
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wherein
RP is -R*-Y-R"-(2),, and
R'¢ is hydrogen or methyl.
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6. The compound of Claim 5, whereinR'’ is a -R*-Y-R°-(2), group selected from the

group consisting of:
- CH,CH,-NH-(CH3)sCH3;
- CH,CH,CH,~-NH-(CH;)sCH3;
~CH,CH,CH,CH,-NH-(CH,),CHs;
-CH,CH,-NHSO,-(CH;)yCH3;
~CH;CH,-NHSO,~(CH,),;CH3;
—-CH,CH;-S-(CH3)sCH3;
- CH,CH;-S~-(CH;)9CHj3;
- CH,CH;-S-(CH32)10CH3;
- CH,CH,CH,~ S~ (CH3)sCH3;
- CH,CH,CH,-S-(CH3)yCH3;
- CH,CH,CH;~ S-(CH,);-CH=CH-(CH,)4CH3 (trans);
- CH,CH,CH,CH,~-S~(CH;);CH3;
- CH,CH;-S(0)-(CH;)9CHj;
- CH,CH;-S-(CH;)6¢Ph;
- CH,CH;~S-(CH,)sPh;
~CH;CH,CH,- S-(CH3)sPh;
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- CH;CH,-NH- CH,-4-(4-Cl-Ph)-Ph;

- CH,CH,-NH-CHj-4-[4-CH;),CHCH,-]-Ph;

- CH,CH,-NH- CH,-4-(4-CF3-Ph)-Ph;

-~ CH,CH,- S- CH,-4-(4-C1-Ph)-Ph;

- CH,CH,- S(O)- CHp-4-(4-C1-Ph)-Ph;

- CH,CH,CH,-S- CHy-4-(4-C1-Ph)-Ph;

~ CH,CH,CH,- S(O)- CH,-4-(4-C1-Ph)-Ph;

- CH,CH,CH,-S- CH;-4-[3,4-di-C1-PhCH,0-)-Ph;
~ CH,CH,- NHSO,- CH,-4-[4-(4-Ph)-Ph]-Ph;

~ CH,CH,CH,-NHSO,; - CH;-4-(4-Cl-Ph)-Ph; and
- CH,CH,CH,-NHSO,- CH,-4-(Ph-C=C-)-Ph.

7. The compound of Claim 5, wherein R*? is hydrogen, -CH,-N-(CHs-N-D-glucamine),
-CH,-NH-CH,CH,-NH-(CH,)sCHj3; -CH,-NH-CH,CH,-NH-(CH;),,CH3; -CH,-NH-
(CH3)s-COOH; or ~-CH;,-N-(2-amino-2-deoxygluconic acid).

8. The compound of Claim 7, wherein R** is hydrogen and R*is hydrogen or methyl.
9. The compound of Claim 8, wherein R% is isobutyl.

10. A compound shown in any of Tables I, II, III, IV, V or VI, or a pharmaceutically-

acceptable salt thereof.

11. A pharmaceutical composition comprising a pharmaceutically-acceptable carrier and

a therapeutically effective amount of a glycopeptide compound of any of Claims 1-10.

12. Use of a therapeutically effective amount of a pharmaceutical composition of
claim 11 in the manufacture of a medicament for treating a mammal having a bacterial
disease.
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wherein

R is -CH,CH,-NH-~(CH3)sCHs;
R' is H; and

R%is -OH



