;~e3e L<6LT4- 1 AN ANTIM CROBI AL AGENT Technical Field The present

I nvention relates to novel 5 thioglycosides of n-gal act of uranose that have
an antimcrobial action, nethods for their synthesis, pharnaceuti cal
conpositions containing themand nethods for the treatnent of patients
suffering mcrobial infection. 10 Background Art Many bacterial diseases

. once thought to be on the decline are Begiﬁning to re-enmerge and annual ly
devastate populations in many countries. This problemis anplified 15 by

t he energence of many new dr ugANeANTIMICROBIALNAGENTt he ni cr oor gani sns t hat
cause these di seases. The present inventors interest in glycofuranose
chem stry (Onven & von Itzstein, 2000) has led to the discovery of a new

cl ass of ant F ts described bel ow. Although significant 20
chem stry and bi ol ogy Tas gieayentbldwdifeh drs e fade £ X0 RIReIVAr i NO and Li ma
et al., 2002, Marjno et al., K .1998; rinho and rino.et al., 2002
Chioccon% ettﬁﬁ9?i¥fﬁﬁﬁd$ﬁI%ﬁtq_Qﬁlﬁﬁ.?éhﬁﬁﬂﬁs4$%qﬁi R4V 12" 2002 Pat hak
et al., 200lan@eigremial iactiX?]; méxhode ofdie Eheint . syrith@si$r i naconbe 25

et al., 1968; %gﬁg ﬁQQ{ ' 19.75: | N, ] &gﬁp' znai dnman
et al., 198@?h ce(?éc}i(%t a %&%097);@@%%%&@8‘85%$@ he arde%ssof

gal act of ur arfiee Ehentreayment of dakiemehesuiifeming misaekalonpounds t hat
have signifigadc@idh m crobial activity. 30 Disclosure of the Invention The
present _invention is concerned generally w th novel thioglycosides of
D-galacﬂ@furanose that have antimcrobial action. 35 In a first aspect of
the present B owidtate i s provided an anti-m crobial conpound of
general formula (T)

Many bacterial diseases once thought to be on the
decline are beginning to re-emerge and annually devastate
populations in many countries. This problem is amplified

15 by the emergence of many new drug resistant strains of the
microorganisms that cause these diseases. The present
inventors interest in glycofuranose chemistry (Owen & von
Itzstein, 2000) has led to the discovery of a new class of
antimicrobial agents described below. Although significant

20 chemistry and biology has been published (see for example:
Marino and Lima et al., 2002; Marino et al., 1998; Marino
and Marino et al., 2002; Chiocconi et al., 2000; Miletti
et al., 1999; Pathak et al., 2002; Pathak et al., 2001;
Zhang and Liu, 2001; Brimacombe et al., 1971; Brimacombe

25 et al., 1968; Lemieux and Stick, 1975; Nam Shin and
Perlin, 1979; Sznaidman et al., 1986; Cicero et al., 1990;
Ernst et al., 2000) in the area of galactofuranose
chemistry and biology none to date provides compounds that

have significant antimicrobial activity.

30
Disclosure of the Invention
The present invention is concerned generally with
novel thioglycosides of pD-galactofuranose that have
antimicrobial action.
35 In a first aspect of the present invention there

is provided an anti-microbial compound of general formula

(I):



-RIX5X2 , XyX2' X~ X4 X4 Xg, '=.~ ~,,,." ~$ X3 (1) wherein Rl is selected
fromthe group consisting 5 of optionally substituted al kyl and optionally
substituted al kenyl, each of which may be interrupted by one or nore

het eroat ons or functional groups selected fromthe group consisting of Q
S, -N=, NR6 and - (Y) nC= (2) (T) n- and,contains at |east four carbon
atons, and optionally 10 substituted ara?kyl whi ch may be interrupted

wi thin the al kyl noiety by one or nore heteroatons or functional groups
selected fromthe group consisting of O S, -N=, NR6 and -(Y)nC=(2) (T)n-;

Xl a.s selected fromthe group consi Q% ¢ of CR2 15 SR2, NR2R 2, hal ogen,
- (Y) nC= (2) (T) nR2, -N (C= (2)xi(T) ¥MR2)02, ﬁB"CN OCN, SCN, OSO3R2
OS02R2, OPO3RZR 2, OPO2RZR 2, § RI{ SHOX:2R2, S (O 20R2, PO3R2R 2,
NNR2ZR 2, SNR2R 2, NHSR2, SSR2 ard Rg n oxo group, =S, =NOR2 or
=CHR2 and X' is absent 20 X2 is sel e%t d fir 6in t he group consi sting of
OR3, SR3, NR3R 3, halogen - (Y) nC= ( (‘I')f1 nR3, -N (C= (2 (T) nR3) 2,
N3, CN, OCN, SCN, OSO03R3, 0OS02R3, OPO3R3R1)3, OPO2R3R 3, S (O R3, S( O)
2R3,S(O)20R3,P03R3R' 3,NNR3R' 3, SNRBR 3, NHSR3 , S SR3 and
R3 , or i s an oxo group , =NOR3 or =CHR3 and X2 ' i s 25 absent; X3
is sel ected fromthe ghsxs Jébr’f"su a8 ﬁglgptwfrsﬂmtheNRIRuP4cenHalsegag -

(Y) nC= 62) &ﬂ)oﬁlﬁ”orral (é%é@:)tﬁ@ad TMle dn a(:ﬁ% £ RORRE
C02Re, CPOIRAR %}e S (0 RS (O fR4 S SR POSRAR 4,
NNRAR 4, s °fssﬁﬂl%%hd“a§0%1 rme#eawem fRRPT FOLENCRA OF

=CHR4 and xalemrmg ;oxX4Euin St S £ { Rfbdp D N d e D Ui 10 N S tg Aapdf  ORS,

SRS, NRSR S (Y) = (7) S, (T) 5) 2, Ns,
-3 N, ou\?°‘g%\fotg’c£%%,°'os‘ggrmb§"oﬁ%§ﬂﬁs, ‘&&Rﬁ%‘ﬁ’ @’t@ s(0)
ZRs , S ( Ogon@Rms st sfquiNMRefdors atd®dRSRing qu:ﬁﬂsly S SRs and
Rs, or ANg B APy ]HP‘SR@ g#ﬁ; N or X1 and
X2 toge!tlﬁerrgconst% ute aél (}‘ 1‘=’\aar'}"$111 r‘ﬁ’%%% 5d5$2 and X4
, X3 and X4 alkyl @piety bx ot A more hetEngatows: axn Hanchidnel toget her

forma ring;grBupll derdddd darsnda | s iU q)fY’O Z gndyl ang,
i ndependent Ié fel(e ted from t he groupéﬁi:c(%)ir?sl stlsr%g 16&]P 's,”'and NR6 Wher e

R6 1S hydro )(rsr' aXf' ., X2' , X3' and X4' are t he sane or
different and are seI en;t £d bepactba grewpthRengrstpngonkibydhgoes, ok,

optional Ly st Vi optignally titut ot| nal |y

subst i t%%ed%glgyl hh“ﬁ E}}akl 257 y 1 ﬁﬁé??ggi ar i‘f@[ @Féll)n 22 3'R3 :

R s, , Oy, @CN,RSSQihd OB0:R2 ArGsQ:2Re, sOBLDﬂRzal’szDP@{R}Rt’zansl(arlez seI ect ed

fromt he gr Sigth en, gronal wbst ed

optionally su stl Fut egl } l’yde%zcﬂtgl 6ngﬁP‘y sib ém}%t &t llé‘!r‘% 2% 6p?l onal |y

subst it ut ed Rer aPEyLs éﬁt P&ﬁaBF9u§ubs§ut FNEB2 ey | =CHRe anchrfhbohydr at e noi ety;
absent;

20 X, is selected from the group consisting of ORs,
SR3, NR3R’3, halogen, =-(Y).C=(Z) (T).Rs, -N(C=(2) (T).Rs3)2, Ns,
CN, OCN, SCN, OSOszR3, OSOzR3, OPOs3R3R’3, OPO,R3R’3, S(O)Rs,
S(0)2R3, S(O)20Rs, POsRsR’3, NNRsR’3, SNR3;R’;, NHSR;, SSR; and
R3, or is an oxo group, =S, =NOR3 or =CHR; and X,' is
25 absent;
X3 is selected from the group consisting of OR,,
SRy, NR4R’,, halogen, - (Y).C=(Z) (T)nRs, =N(C=(Z) (T)aRs)2, Nz,
CN, OCN, SCN, OSO3R;, OSO»R;, OPOsR;R’,;, OPO,RsR’;, S(O)Rg,
S(0)2Rs, S(O)20R;, POsR4R’,, NNR4R’,, SNRR’,, NHSR;, SSR; and
30 R4, or is an oxo group, =S, =NOR, or =CHR; and X;' is
absent;
X, is selected from the group consisting of ORs,
SRs, NRsR’s, halogen, -(Y)uC=(Z) (T).Rs, -N(C=(2Z) (T).Rs)2, Ns,




with the proviso that R is other than benzyl and at |east two of X1, X2,
X3 and X4 are other than hydrogen or a group linked to the ring through a
car bon-carbon bond; 25 or a pharnaceutically acceptable salt thereof. The
term"al kyl" used either alone or in a conmpound word such as "optionally
substituted alkyl" or "optionally substlguted cycl oal kyl " denotes straight
chai n, branched or nono- or poly- cyclic™al kyl. Exanples 30 of straight
chain and branched al kyl include nmethyl, ethyl, propyl, |sopropyl butyl,
i sobutyl, seNbURG, FENt-PRPs; QRPLRsi bR’ 5o QPRRBIR s, S(O)Rs,

1, 2-di met hyl grops, §.(d) dorEt BO.RLPOY| mdignyg élnﬁgﬁi Ey'ﬁﬁgk SSRs and
1- met hyl pentyl, 2- rtet%pentyl 3 met hyl p entyf i meth butyl 2,2 35

di met hyl but yf5+ £33 7% &AY; '1'f'd|‘rIﬂQ%be’ut'9f'l s 12°i ety but i
1,2,2-tri rretédyéqmbpyl 1, 1 2t r| rret hyI propyl, heptyl, 5-net hyI hexyl ,

1- met hyl hexyl , - ent
4, 4- di me!tgyl pentyl, 1, fzd é)ﬂléﬁ ﬁ°ﬂ%f%§?€%n °T¥ble bond,
, 4di met hyI Pt Xl antl X,3- Kt |m H;d,bgizylapdlxa, 2y iamet By, blii yénd iyl X21-,

-, 3-, §nd }62' OrX3 aﬁdnﬁg hyéf)c}hyla’ndl"x ‘21: ggt%eé ;98£'m5 egm{%heptyl
2- or 3propy|hexy| dec 1- 8 hyl nonyl ,
- 2-, 3- 4-, 5- or 1'5-%141;;} cﬁ:rteylln®perzien@-y Ferp I PAchEnd (¥, lanecyI

VAN é'nd - ar@ 1nc7e ex&ierQlElﬁ é@iéﬁ"ﬂ:é’&cﬂfom 1the 2g2rou?p 7c<§1ns:1.35t:unf‘ or
7 10 et trml no -_or 3butyl heptyl,

5- propyl oct :
1- penty exﬁ‘%/ %Ioa%cﬁnleRs ?herg R64’P 1@/ Zn 7°r &L kyly. or
10- net hyl undecyl -, x31 }dz' 52,3, aﬁd7x40ra:8eet]b]§|§’aﬁé|or ldiffexest, 4-,

5- or 6-prop o] - but | oct | heptyl and the
l'i ke. 15 ExaélA‘Pe%Q%fs%jye eac?k Cm|1 n% e %I o%l?‘%]pij/‘f %ygﬁ M}; a/
cycl opentyl Cbby@mtﬂetxx}ally:ysnlzﬁmwed @Btmbptqﬁthxﬁllmmgbsiandatgctl odecyl
and the |Ik%l£|' ier 15&?@\?: r n ﬁ.pé[%l}md wor ds
such as "al kenyl O0X enot es gqqoups or me Z%ﬁ#jfjoerﬁﬁrfﬁht C branched
or cyclie al¥&RrtitweedRFrRLksihyl enically nono-, di- or poI y- unsat ur at ed
al kyl or cycloal kyl gregupgras Refirmrgd ahove:, E@rrghgsReg aH&Lepyd yahd at
| east 4 carbon ‘? i ncl ude but en ]I- -buten nmet hyl - 2- but enyl
1- pentenyl , ¥Fc ’Ogg‘%f%‘h |an hi/%/ &3 %%?c’?%ﬁ%n?%ﬁm@ 1B Eing iRfeny |
(2:ycl ohexlenyIhydfmgémn)dptfoﬂteutprmi%sﬂxm&&mdlkbﬁ%/pIcqsmitdla{aall}zl notnegyl 5

noneny - ec ut.a Y. pent adi eny
1, 3-cycl open?a eny+ %%ﬁé |en %ﬁl]lf?{exaﬂdt?sé%lytr dt# Jfc“il]tﬂ ohexadi enyl ,
1,4 30 &Yycl cﬂm';@amw Sl@%twmm@n@kk@qupﬂ;a}ﬂdmlmmmuﬁ@yl and
1,3,5, 7-cycloaet agredr@e:gy,}boh ahf‘é qﬁobiaé:%% used either aI one or in

st

corrpound wor ds such as "opti ona ‘uted acyl" or "optionally
substituted acyl oxy" aeridh é&leali’rzﬂ"ilpﬁ?dtﬁl@tacﬁzl lgr@EBGErtEHRSQGEEYﬂ- gréup

cont ai ni Ng &t A | wd i3, XWiRCH k5 481 et ade! @ theraAkBAR hf{rd%)élen B a
heterocycllc rln %s referredto as hteroc clic ac pr éf erably
Ccl 30 acyl . Pg}dﬁiﬁ SRR HA R R "’h’-‘i?ﬂ“ ftthed
al kanoyk5such as formdx aaq:etayhnaqﬁmﬁmme atuﬁegitaydl,e Faithyhigrejeoy| |,
pent anoyl, 2,2-dineth oyl tang oct ang I nonanoyl,
decanoyl, 5 undecanoylyIl dg%%%‘anoﬂ'lky ué\écanoy 5?1‘(‘15‘ ec§n6Ly
hexadecanoyIcommruﬂemcbﬁUCMa%ldmallmrﬁmmyﬂeChrdhddsamoyl ;
cycl oal kyl caronydnSiiGh A SO AR P R S &t%]g

cycl opentyl car b_onyrl1 and cycl olhe"g% carbonyl ; ~ar oﬁl&l such as nzo |,

t ol uoyl and Sh&sth hdRgandhed IemBAnUGr a%olm-em@:;samyl(e Examples
phenyl aget ylog ;&w © RO ,aﬂmqmarmnéka prlmu&omgaﬂyl

phenyl pent a and he | hexanoy! pht hyl al kanoyl (e.
napht hyl aceﬁ/‘%i" Fﬁﬁp r}é dp%ﬁﬂﬂ%l) qﬂ%f‘ﬁﬁt'hyll%’lh I)se"ark%ﬂ%‘royl such 15

af] phlenyl ﬁ' Hmﬂ;Hbtmrl 9. a@ﬂanwﬁarpﬂnowec-mhwwl butmimyﬂedthylproﬁl L |
en et ha en exeno n { a eno
Pheny! tqu] Wimdiif xpogg}p ggel PHANBEION ang, gﬁg y

naph propen enoy nap ylpen
het erocycl i (?Cﬁﬁiﬁmﬂlpemler @cyr@mmn@mm sludlhrdhignet thiyaior tardet V3,220
t hi enyl ps opafigd shy it bYW aQlhiime tHY 195uHAENtARLY Xanoyy.,
t hi azol yl acetyl , t%u adi-azol yl acetmyel ﬂ:}}nd t et r'azol yI ggnéﬂ?{ ééﬂ. ﬂ
het er ocycl i butily dy @ drd@pdhvdmrsrsioy L, héer ocycl i cbut enoyl ,

het er ocycl i apintenylprasp NettRAsMC| iIS-h@NeAHexyl, 1-methylhexyl,

1
2
1-
1
1



25 The term "aryl" used either alone or in conmpound words such as
"optionally substituted aryl", "optionally substituted aryl oxy" or
"optionally substituted heteroaryl” denotes single, polynuclear, conjugated
and fused residues of aromatic hydrocarbons or aromatic 30 heterocyclic
ring systems. Exanples of aryl include_pRenyl, biphenyl, terphenyl,

quat er phenyl , phenoxyphenyl naphtyl, tetrahydronaphthyl, anthracenyl,

v oant i 2co o BRRPROL I ool oL 0GR I apeny | Bhenant ey
]fl-phenlyl py:r;;w iﬂn@ﬂesmqmynyll smmthyilfpéﬂtylp}’l_w*l Pyrt 0: y: A
uranyl, i vk, peridinyl, indolyl, -
pyridazinyl, %g z%*%%ﬁ%f’r a:gf%y t?‘l{n azo’%li"‘:lt%‘rﬁﬁ:gf%yl , qui nolinyl,

i soqui nol i nytrnty%timl Wi, nm\koth-ren%, Zisru,ri‘tryj Squi&-azaati'h-yl :

phenazi nyl , RCEnd S¥ty 1be_-[120x§.zolyl pengo gg@% -
Preferably, 5 the aromatlc heterocycllc rlng Sy tal ns 1 0 4

het er oat ons PFRRPEMREAt 1 ydeerbct b f$'0m5N' d'ancﬁ's aﬁrd cbntandidg up to 9

car bon at Om:‘;néfhjhﬁ)ﬁyng 1dphe2d er;gn h@.tersmy&,_L Yé-e tiSErh %jjerl.al oe or in
conpound worgs suc‘? tion stjtuted saturat ed 0" or_unsat urat ed
het erocycl yl SRYY ¢ o‘i‘n‘g%‘l’%yjcﬁ 2TetFr okl VI~ gr&ups’

contai ning a8-|l@ase- mmtﬂx;h]adﬁpm o At set ecs-ed Ef-r,ons-nld;f ogen, sul phur and

oxygen. {gui tahl ocyclyl_qgr UPS, |ncI e Nc hetgroc

gr oups, 1such a ung u?%te 3 t% 5 tenter e&ﬁ?ﬁ?‘gﬁ%%’ocy %C%ups

cont ai ni ng Putyﬂl#ﬂtylogelrrmwhéwl exdodeayl pyktol2H, Pyr r4)+,| rﬁf-l,

i m dazolyl, gyrazol . pglil&ljyll pyrazi nyl yrigdazi

triazolyl or tetrazolyl; satur a(% edéél{gﬂ'gyng%oerfgd’ %t er:’gn’onoc’yc i'c gr oups

20 cont ai ni ng 1 *F BiREHOHSERE ok, Aeh 35, 4y rot ik rAprap el di nyl

pi peri di no ar- piper g nydt | 4-\sf 18t ed Cplﬁieﬂbﬁ'%#ﬂfé Yérd CeHl OUR% .

cont ai n j%f%opglrﬁltr gen at g such as indal yl, E%ﬁdol |, 1 ndolizinyl,

benzi m zoI Js%ﬁ&i’ol’;ﬂc |‘?ﬁf%i'ﬁﬂ‘3ﬂpy]be BRI or

tetrazol opyrcxtzalmp‘gdtym,ns@cmrcaieacyB td:ycﬂdrﬁéﬂlﬁﬂed dﬁ]ﬁf&&WLOcycl ic group

cont ai ni ng pyJs a r furyl unsaturated 3 to

6- menber ed ﬂcg{eronoqﬁocygﬁ ccs}érou(%ed J'nt alcﬁw‘ﬁbe f‘Jt]% sul fur atons, such as,

thi enyl ; 30 unsat ur at &thes terns-Taitseryeld’ hatest cammyd:licmegrdmp.mont aining 1

to 2 oxygen & g, t1 00 U £d3Qxazol yl
Bl troled e SudH {4 O Ry b e O YAKS 9159/4 £d 30

or oxadi azol sat ur at ed to 6-ne er ononocyc roup co ai ni ng

1 to 2 6%yg °<i‘t(ﬁﬁsraa"fﬂi‘t1 ql@ﬂslrmhwchmycga%@%ws rgyqIhveliingy | ;

unsat ur at ed ecm@ci@iﬁ%ém@t HAHIC| | i -OT AR U - 2l d P a&]@%’%ﬂ atons and
1to 3 nnitrao er}ﬁ such as, benzoxazol yl or benzoxadi"azoly

unsat ur at ed &% rdsfomed Ahveyr o Examies rﬂ%g’"li‘qnéflz
sul phur at onsitdncit] ltemst i toangem aftteis iHiddudRs butiindZo)| )&JscO-lbutenyl

L o 220l via A, R SA DELEOTIAel £ bR font i g
unsat ur ab ed sHREesdEnydt e rloheseny lgr Anhegtemtydi, niayglbhexehydyl ghur at ons
and 1 to 3 MidgeAl AHRp Al 2%~k RAZOUY ALY Ner@1 PARAIURAT 2Z0 VI -

2-nonenyl, 3-nonenyl, l-decenyl, 3-decenyl, 1,3-

butadienyl, 1-4,pentadienyl, 1,3-cyclopentadienyl, 1,3-

hexadienyl, 1,4-hexadienyl, 1,3-cyclohexadienyl, 1,4-

30 cyclohexadienyl, 1,3-cycloheptadienyl, 1,3,5-

cycloheptatrienyl and 1,3,5,7-cyclooctatetraenyl.

The term “acyl” used either alone or in compound
words such as “optionally substituted acyl” or “optionally
substituted acyloxy” denotes an aliphatic acyl group or an

35 acyl group containing an aromatic ring, which is referred
to as aromatic acyl, or a heterocyclic ring, which is

referred to as heterocyclic acyl, preferably Ci.3 acyl.




The term "carbohydrate" used either alone or in conpound words such as
"optionally substituted carbohydrate” denotes a carbohydrate residue or a
further functionalised carbohydrate residue containing a 5- or 6 15
menbered ring that may be substituted, for exanple, by al kyl or acyl
groups, and includes nonosacchari des amdépngosaccharides. Exanpl es of
carbohydrates I ncl ude but are not limted to n- galactofuranose

N acet yl - acto uran ﬂ ofura ose g— Iuco uranose 20
n- galactopyr HoeR ﬁfaS FY 8 Egﬁpﬁ LAdah! %ﬁ?bgoﬁ§r roaRehedd

N acet yl - n- gabkepyyansaehaasmébkmgi ohcgoyaccpabpd36ymonbatahaglthzse

noi eties. | ' LELGati nal | d s that a group
may or nay 2%%9h21§5§§hgb§20bggPFgﬁagf 2 ¥ ﬁggﬁéhbfég ?ano¥g0ps sel ected
from al kyl, hﬁkéﬁ?erahﬁyhyhOYévyPcthabnl haboahkyl, detanbkbnyl ,

hal oal kyny| , uhakeansll h&Q&Qéiﬁnoﬁhkoif?éldébgﬁg%ﬁ.OX%Sen@é%(ée%Mo%Penzy| oxy,

hal oal koxy, haloalken oX hal oar yl oxi nitr troa froal kenyl ,
ni troal kynyl eﬁ?@?ﬁ%?9¥lrSBeHFﬁﬁﬁﬁéP%Y cyEF?PdeaﬁFﬁﬁlraPR??@ﬁ?%%Pyl

di al kyl am noandl keayaﬁeyno cﬁbk&ayk m:aﬁboﬁ{ryl 8AtROasdi aryl am no,
benzyl am no, i ynyl acyl, aryl acyl,

acyl ani no, d?%ﬁg 359?{3;? é%? %ﬁ’gﬁi’gﬁ%ﬁ?‘?w r aryl sul phenyl oxy,
het er ocycl yl q:yésopenbybcgrbouyl hadecpc;zohenynoarhahphet &rO6gYCsyth as

oLl e Mona0b Y SLOROEDY | and R ISRLKEYY, SELPRSRY P ucHELED! O

al kyl t hio, benzylthlo th|o arni g groups and
the 1ike, prBh?@EHalhéPOﬁ néeed . thbesnbecetnbntBheuwlpnenaagmbe interferes

with the forﬂ@éﬁfibﬁﬁaﬁbfls%éﬁirlfgmt'f‘ﬂ %héﬁgﬂgéﬁt ?gi ologically

i nacti ve. %of t he noj et es whose I ne terns of the

number of ca?lb ]alﬂ%ﬁ%n‘bY%EeﬂPdnﬁ?PbE%%%%gkiﬁ?Y%uﬁ%eg oraphtrvhaee bk,

wi thin the speshthelprapgRoyNeyrat Eﬁﬁyl%ﬁﬂh@ylﬁ*safﬁm&né‘fitﬁh@hSpem es
will be %referr d du i fac ors suc valla || and cost of éo
precursors ahd ég. g? g?ﬂ?% (8:95P %§°@$??¥£cyph?ﬁY%%Y??%ﬁ¥ such
nbletlesfconpbemwl@pﬂhacrﬁbytarphanglpemtemmfieaﬂblyhé?ybhéﬁem?%boanaions
nmore prefer r re car

atons are p?@%%??%‘gl%ﬁ‘gﬁog Eég ”n%l?{?ﬁa%%@%ggﬁ%%?f i £ ﬁ%‘% ‘f)if’ee%o sors,
ease of synt¥ediraphthyiperteyoylh; dh%t¢n¢qy©11¢h@rbqwzhtlon RLis n- aIkyI
which is opthopedddysibsiikshsdh aoeolBys i Pkl ke A-Del£roatomor a

functlo%%l group, for exanple an acyl |inkage,” in the alkyl chain.
Preferably, FiepElRZORINAYLy| thignelbytarexbi ythierslrentdngyl, nost
preferably &maﬁﬂhexﬂ&:ﬁl nathyséalyfﬂcéﬁyﬁ berNsdEsz Sl K VhcdRy Bt andhi ch is
optionally sub t|t f fay $ﬁ% de a he erﬁfﬁon10{ a functional group,
for exanpl e é% Eﬁﬁﬁ T332 | AP R EPROFY AT ?ﬁP%.p?%ﬁ%r?%d enbodi nent
of 25 the Hi\@lcﬁrmyﬂl:.qakqsemhr dhetaronyal {¢byteddby: (CH2)"-C RS RO (11)
wherein a i ly O to 4, nore
preferably ?%%%Pogfclgéﬁ %&?nung %é%f%ér)% ]FQ&SCEJ%PV\%EO n"a heteroatom or
acyl |inrRage may separ'%‘%% rymC mwcmm@cbmm:x mlpnmeomdi!etqommcm

| east two Ofwcﬁ?ds %@%&‘@ﬁ@lﬂgﬂiy §M€ﬂﬁ'&’e&' L4 %H'T:{.(ckyfaﬁf'

hydr ogen or al icall drogen., Preferably, eac
C% sogalkyl subggltuggh aryfbxy" or “optlonally subgéltuted

heterocaryl” denotes single, polynuclear, conjugated and

ety |s

fused residues of aromatic hydrocarbons or aromatic

30 heterocyclic ring systems. Examples of aryl include
phenyl, biphenyl, terphenyl, quaterphenyl, phenoxyphenyl,
naphtyl, tetrahydronaphthyl, anthracenyl,
dihydroanthracenyl, benzanthracenyl, dibenzanthracenyl,
phenanthrenyl, fluorenyl, pyrenyl, indenyl, azulenyl,

35 chrysenyl, pyridyl, 4-phenylpyridyl, 3-phenylpyridyl,
thienyl, furyl, pyrryl, pyrrolyl, furanyl, imadazolyl,
pyrrolydinyl, pyridinyl, piperidinyl, indolyl,




g _nore preferably C4_24 alkyl, still nore preferably C6-16 al kyl, nost
preferably C10 al kyl, and may be the sane or different. In a particularly
preferred enbodi nent of the 5 invention, Rl takes the general formula
(rer)y: ~CH2)PCH3 -CH (CH2)gCH3 (I11) wherein p and q are the same or
different and 10 each is >1, preferably 1-29, nore preferably 3-23, still
nore preferably 5-15, and m)st preferably 9. As an exarrpl e of a heteroal kyl
chain, Rl takes the general \Q ~-0(CH2)"CH3 -CH2-CH O (CH2)WCH3 15 (1V)
wherein v a3 zitHe W f iRV e ingRy ddriraalyl, RyreimsdR%L 1- 29,

mor e DFEferaﬂi{n&ﬁﬁrlﬁtiédcﬁm{&lﬂ{ L5 3o Ardany BN bdAd tiieiyar ably 9. 2
0 X1, X2 , X3 andi( ) be%f%]g i nati on of%%‘é’rs#lt ents, but at | east

two of thesd® ot t RASRIZAPI W2 group linked to

the ring thrisemdoseaoekyibn-keen dwth Dol y Pradderite Viiled. | easdfdoablof, X1, X2,
X3 and X4 ar er t gen bond
for exarr%l e, 1?tllér;mét elﬁag%'séfa ﬂ%‘@%&&é@. %ﬂ%; Qﬁg{' c%lf@a(q’]s E%X&/Men Yi s
O, OSO3R2 ARt erusrae Indepndentlp SeJ(thewD:EI(QZt) N.T)O rﬁFRBi i gndef erabl y

-C (O R -c?ﬁ@éﬁ[ﬁk&%&'té%@rwn Qedfd 72 enddigly ageously X is
hydr oxyl or acyl oxy, preferably C 30 acylox% nore 3 preferably hydr oxyl ,

acetyl oxy or benzoyl oxiPe Presfer 't §eoecy el wedeithemralong\emtidyeousl vy
X2 is hydrowdmpcsumW@@s ficH %rsabidpﬁqz?ﬂ Hubabitiidd satubhted

refera hydr ox acet yl.oxy or 0, I Preferabl X3 is OR4 or OC

00 Re’ LoA B SRR ot HaY e SO AR PR A 57 O 90

acyl oxy, nnrmaxyqf@lmlheﬁgacbayqalyl ag:ﬁqpmmonﬂaman@)dt)meés@m{er ably X4

is ORS or éﬁy ant o&%é/ g%ﬂfonksn é(r}'l QI ahcl}g 4% preferably
rmre pre erably Fydrox i

Cl_30 acyl oxy, ace xy ot enzoy OoXYy.
oxygen. Suitable heterocyclyl groups include N-containing

heterocyclic groups, such as, unsaturated 3 to 6 membered

15 heteromonocyclic groups containing 1 to 4 nitrogen atoms,
for example, pyrrolyl, pyrrolinyl, imidazolyl, pyrazolyl,
pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazolyl or
tetrazolyl;
saturated 3 to 6-membered heteromonocyclic groups

20 containing 1 to 4 nitrogen atoms, such as, pyrrolidinyl,
imidazolidinyl, piperidino or piperazinyl;
unsaturated condensed heterocyclic groups containing 1 to
5 nitrogen atoms, such as indolyl, isoindolyl,
indolizinyl, benzimidazolyl, quinolyl, isoquinolyl,

25 indazolyl, benzotriazolyl or tetrazolopyridazinyl;
unsaturated 3 to 6-membered heteromonocyclic group
containing an oxygen atom, such as, pyranyl or furyl;
unsaturated 3 to 6é-membered heteromonocyclic group
containing 1 to 2 sulfur atoms, such as, thienyl;

30 unsaturated 3 to 6-membered heteromonocyclic group
containing 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms,
such as, oxazolyl, isoxazolyl or oxadiazolyl;
saturated 3 to 6-membered heteromonocyclic group
containing 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms,

35 such as, morpholinyl;
unsaturated condensed heterocyclic group containing 1 to 2

oxygen atoms and 1 to 3 nitrogen atoms, such as,




Advant ageously the conpound of general fornmula (I) is selected fromthe
group consisting of hexadecyl 10 2,3,5,6-tetra-

O benzoyl - 1-t hi o- ~- n- gal act of uranosi de, decyl

2,3,5,6-tetra- O benzoyl - 1-t hi o- (3-n-gal act of uranosi de, octyl 2,3,5,6-tetra-
O benzoyl - 1-t hi o- S-n- gal act of ur anosi de_ hexyl

2,3,5,6-tetra- 0O benzoyl - 1-thi o- (3-n-gal act of uranosi de, 1llhenei cosanyl
2,3,5 6-tetra- O benz % 1-thio-~-D_15 %fl act of uranosi de, hexadecyl

1-t hi 0- ~- n- g%?’%?’é?ﬁ?:g% sPRPeREYRAR2ER B! { 3- n- gal act of ur anosi de, octyl
1-t hi 0- ~- Dgahns4s bhatadss deo Gaxq&hbérédﬂilﬁ)etéeﬁoxﬂﬁﬂla@jr@iild& a@f}@&;fie, ang .
11- henei cosanyl, 1-t hi o-~-pn-gal actof uranpsi de. _Ln, a ticul ar referre
enbodi nment o?grt‘%aelﬁbn? n%/eﬁ?i %ns?%%?h%ﬁn% \Wjile %?Cllgjen1é$g$ ?b\L-J’F&?%‘Y(%m?%'
hexadecyl 1-st¢h-asp-tghiazobylrenoshiadialzelyli-thi o- ~- Dgal act of ur angsi de,
octyl 1-thi 055¢s ChkOfyr érh'lg&f- =t 0l 0= ~=r furanosi de, or
11- Kenei ?osa%??aﬁ?ﬁ%%l-?éﬁ- gal acto %‘?%%{é?%%%&nggc%ér ?%%lgj‘lhgrl y decyl

1-t hi 025 (3-?PRERHRIRT Ut ak®s? deulphenratems tand Lebond nhbeegenfatoms,
present invesiéRnas NeeriagoPi@Vhged andet hod of preparation of a corrpoun(cji
of general formula (J]): - X5X2~X~ 30 (z) conprising reacting a conpoun
of general f‘b’?%?’éré(ﬁ%@mcgg‘ie’??‘?dill?*?‘?r.éqi)’%l% gxgup conhainangil &R
3X5X2XyX2' (a1t ehtiorhd Oand RNtACY | nPttdgen b edes absyclmced yl 5 and X1,

20 200 Bagt oot oS g il gty [roe 0o ol or
formula (VI): Br-Rl 10rie/lYemhctamrbdRiydrastels whedd resickledan\ed;orien drhein
presence of ébﬁﬁgﬁﬁd words such as “optionally substituted
carbohydrate’” denotes a carbohydrate residue or a further
functionalised carbohydrate residue containing a 5- or 6-

15 membered ring that may be substituted, for example, by
alkyl or acyl groups, and includes monosaccharides and
oligosaccharides. Examples of carbohydrates include but
are not limited to p-galactofuranose, N-acetyl-D-
galactofuranose, D-glucofuranose, N-acetyl-D-glucofuranose,

20 D-galactopyranose N-acetyl-pD-galactopyranose, D-
glucopyranose and N-acetyl-p-glucopyranose as well as
oligosaccharides containing these moieties.

In this specification “optionally substituted”
means that a group may or may not be further substituted

25 with one or more groups selected from alkyl, alkenyl,
alkynyl, aryl, halo, haloalkyl, haloalkenyl, haloalkynyl,
haloaryl, hydroxy, alkoxy, alkenyloxy, aryloxy, benzyloxy,
haloalkoxy, haloalkenyloxy, haloaryloxy, nitro,
nitroalkyl, nitroalkenyl, nitroalkynyl, nitroaryl,

30 nitroheterocyclyl, amino, alkylamino, dialkylamino,
alkenylamino, alkynylamino, arylamino, diarylamino,
benzylamino, dibenzylamino, acyl, alkenylacyl,
alkynylacyl, arylacyl, acylamino, diacylamino, acyloxy,
alkylsulphonyloxy, arylsulphenyloxy, heterocyclyl,

35 heterocycloxy, heterocyclamino, haloheterocyclyl,
alkylsulphenyl, arylsulphenyl, carboalkoxy, carboaryloxy,
mercapto, alkylthio, benzylthio, acylthio, phosphorus-




and, optionally 15 renoving the protecting groups. Typically the base is

di ethyl am ne (Bennet et al., 1994) or hydrazinium acetate/triethylam ne
(Park et al., 1995). In general terns the reaction is perforned in the
presence of an excess of the base in an inert solvent 20 such as DWVF or
THF, or m xtures of such solvents, at a penperature from 20C to 60C,
preferably 25-40C, under an atnosphere of nitrogen or argon. The reaction
m xture may be |eft to stir typically for 1 to 24 hours, preferably 2 to 6
hours, nost PTRFRALING FFEIRRT 2nd e Yike s BEaVidedsthatd trRe e dii®on, or
deprﬁt ecti orsuﬁsm'iaﬁézet@raieﬁhﬂé% ﬁ@t&i)ﬁﬁ&ﬂa}és I«,rmf ﬁ!(fjé Gfdﬁﬁéﬂ.lrbrﬁki I'led
in the art and j.,n thi.s. case the benzo roup is preferred.. Benzoy

prot ecti ng g?%utb}ée SFPIST c%ﬁT‘iP?Ié%D?/%dr%h&%ﬁ%ﬁm%#%%%a%Xh sodi um

met hoxi de i .inastimedol . The conpounds of the 30 present invention nmay al so
be synt hesi sed throug [ . of. ral. fordnyl . in the
presence%of base, vthMfgﬁ f%r%a?{ac’l:es%%rg)g#’%tdsﬁe la ?ﬁloﬁscgr%rfre}]sﬁﬁ?n%g

12 to bromtrRrs/19f %he wunher 9f|caxhen cdwh\rireaen tCray agsegsconpound
of general faiyl@nded JNELBRD dfodd withilP HLRUE Bfedasthgd th a

compound of general fornula (V) or. a sulfonate ester of the corresponding
al cohol . 5 TIRVEOHRAARR JLthid Sl fangr a4t hepagias etk Reesi sed

SXSXEX, 12 M (VL) 10, wher el m B o Ayl e e o

i ' Xi rein is an ar roup,, prefe acet or
benzoyl }6ancPr>éfu ,r&fr}fﬁaeaff & s%n%éeﬁ d %Od‘élbﬁs \ﬁﬁfﬁ%ﬁ\%y‘f ré)é‘

hydr oxyl , tlpatticrlaan g oupise et exdrechimiray pr dice A0 rearbarlipitchis Wit h a
conmpound of fgf%eg f.pr (V1 X - Vi ' [ ef i ned
above; 20 in the %Pelégnég?%flg/ Aca{agtba‘?d;s%f&?éypir@egﬁ ylger{éeév%ﬂéjyacﬁs’ﬁsléﬂ 1,}
optional |y rhmsarkRen tqnoand ines ymungferably dd (canban |atwims &tied is tin
tetrachl ori qorfedy I#6r Sledons IPYost i NRFAl1 BNy} g reaction is

performfg in the%presence of a sllq:ht excess_of the Lews acid in an inert
u

sol vent TSucPERCHh I r SRt ffe, sEtthetish i @ffd ¥ C, under an
at nosphere of nitrogemnolond F@im B thRAGHveR tiok!,URE 8sSnl&ikyl OowBikh

dopr ot ect i ok ® MRASIE T3 TR T A SHth Y GRS HeSRHAER O mul ac
(M) and (Vid [furegteionsdl dawoyrn, tfivrm example an acyl linkage, in the
alkyl chain. Preferably, R; is C;j-3p alkyl, more preferably
20 Cs-16 alkyl, most preferably C;; alkyl.
Alternatively, R: is a branched alkyl moiety

which is optionally substituted and may include a
heterocatom or a functional group, for example an acyl
linkage, in the alkyl chain. 1In a preferred embodiment of

25 the invention R; takes general formula (II):

Vi
‘_(CHz)u_C\“‘Rs
, Ro

(IT)

wherein u is 0 to 22, preferably 0 to 10, more
30 preferably 0 to 4, more preferably still 0 to 2, and most
preferably 0 and wherein a heteroatom or acyl linkage may
separate adjacent CH; groups within the moiety; and
at least two of Ry, Rg and Ry are alkyl, typically
n-alkyl, and the other is hydrogen or alkyl, typically
35 Thydrogen. Preferably, each alkyl moiety is Ci-3p alkyl,



- 13 person skilled in the art. An extensive array of methodol ogi es has
been devel oped to mani pul ate each position of the gal act of uranose tenpl ate
as disclosed, for exanple, in Marino et al., 1998, Marino and Marino et
al., 5 2002; Chiocconi et al., 2000; Mletti et al., 1999; Zhang and Li u,
2001; Brinmaconbe et al., 1971; Brinmacoabg et al., 1968; Lem eux and Sti ck,
1975; Nam Shin and Perlin, 1979; Sznaidman et al., 1986; C cero et al.,
1990; Ernst et_al. 000. . the cont.ent.s of which are incorpqrated herein by
10 refer ence@°ﬁ%c%¥%$ﬁﬁg?%ya&t‘ﬁ‘i F&S‘&’slpecstt % a18’(r')}\¥eﬁ:(6'r16n there is
provi ded a netkpl, fmost herefendinint Cof adkypat,i ant wayyhba rher shinal or
infection, cePgisipg adm nistering to said patient a therapeutically
effective 15 anount of a conpound of general formula (1). According to a
fourth aspect of the pFestRaytivaminly ibreferredrembatbignarite afsche a
compound 50f OeReeloh OrRLIaKds tHe i dPNUIRGIIG ofTa)edi cament for use
i.n the treatment of a mcrobial infection. 20 As used herein, the term
"therapeutically effective amount” means _an anount of a conpound of the
present invention effective to yield a d&899CEd t herapeutic response, for
exanple to prevent or treat a di sease—phi ch by adm nistration of a

phar maceutical | y-active agent. 25 The specifjc "therapeutically effective
anount” will, obviously, vary with such @%&CB?S as the particular condition
being treated, the physical condition angglinical history of the subject,
the type of animal being treated, the duration of the treatnent, the nature
of 30 concurrent therapy (if any), and the specific formulations enpl oyed
and the structure of tWwhemstipurthdrg idre did \wine/esr AFfmetnthaemi n, a

"phar magegut i r+er”_Jj weetical 1y accept.abl e, spl vent .,
suspendl(iﬁg a%%én}% %Sfigkc?féfe%% \%ﬁ%’l erg o %I’fﬁlfevearl? r?@a‘f ?;i’cos%%%d of
gener al formgze (I?I)ei%r%bng!s%b}%ctand'h@%iamtqfemlibé- - 14 liquid or
solid, and is selectegaidh dhigmdlayred ol Add 'iglt,r q%li @Qyk@ m nd.
The conpound of general formula™ (1) may be adm ni stered oral 'y, topically,
or parent er &S 99PUERGE™ unit fornui ati ons contai ni ng conventi onal
non-toxi c pharmaceutically acceptable carriers, adjuvants, and vehicles.
The term parenteral as used herein incgzdas_wggmsaneous, i ntravenous,
intramuscul ar, intrathecal, intracganigl, injection or infusion techniques.
10 The invention also provides suitabl ey opigaty, oral, aerosol, and

parent eral pharmaceutical fornulations for uSé in the novel nethods of
treatmend of the present inventionIviThe conpounds of the invention may be
adm nistered orally as tablets, aqueous or oily 15 suspensions, | ozenges,
troches, powgers,, granul es, enul sions, capsules, syrups or elixirs. The

conposi tion |V A AT riihe Fafe O didriensidhiand @ach 66 tlom t he
group of sweaiedryblRPEIH2Y, fﬂ&\@dlgﬂéﬂkfggﬂhry B-23)| %jillrglg naﬂ(a"ll ts and .
preserving agends i.n order. to oduce 20 arnmaceutically el egant an

pal at abl e pr‘%peargreéﬁbgir%.éi%?e' t%fg# & aﬁ*‘a‘fﬁf attive ingredient in

adni xt ug@ with non-to¥h¢ PharXmesd X;aldy leecapt admb et prends which are
sui tabl e f Orsu&ﬂeci Laé:,t Hft q tlaégsett %:onmefS Gi:l'gégcel ero%.nttsl nsaysh%%lc{ %re
exanpl e, inert 25 dilTuents, such as calclumcafbonat e, TaGoL S SUm
phosphat e oP@WH g dysiragen gmrulgnrdury Jdmkeat ity atiingy thgewah  such

as corn st ar kil -Ba¥ordHdhd DI BHIEAIAY S a5 UL AS RS x,Jekgt in or
acaci a; or lubricati n% agents,. such as nagnési um stearate, stearic 30 acid

or talc. Thé&3t3BFefs nadeicsatlddkest taFhse Hag dhaspah@uearemt ques
to del ag5di sixyigegr aidmy), Fut aheeddlld Oin tH @GRS tgOiMt edkl, nal tract and
t her eby provjde.a iped.actipon over | gnger period.  For exanple, a
ti me- del ay té‘Fi’é?ﬁ%Zflﬂﬁgﬂbﬁwggfﬁ 95 o%l?ﬁ%%t%‘é‘?a?%o%ﬁ?RngceT]%ﬁ QRar at e
may be enpl oy@d.CEIED) (RY Ry sapsefbeabiyf e0Q€d)Rsi ng t echni ques descri bed
Preferably X; is OR; or OC(O)R,. Advantageously
X1 is hydroxyl or acyloxy, preferably C;-3 acyloxy, more
30 preferably hydroxyl, acetyloxy or benzoyloxy.
Preferably X; is OR3 or OC(O)R;. Advantageously

X2 is hydroxyl or acyloxy, preferably Cj;-3 acyloxy, more




- 15 inthe U S Pat. Nos. 4,256,108; 4,160,452; and 4, 265,874 to form
osnotic therapeutic tablets for control rel ease. The conpound of general
formula (1) of the invention can be admi nistered, for in vivo application,
5 parenterally by injection or by gradual perfusion over tine independently
or together. Administration may be intraygnously, intra-arterial,
intraperitoneally, intramuscul arly, subcutaneously, intracavity, or
transdermal ly. Eor in vitro studies fhe agents may be 10 added or dissol ved
in an appr op¥ f%lg%rﬁ#g}’oid}’gﬁ?fwfac%‘éﬁ%'%g?’égbﬁFfE?néﬁ%fﬁﬁ%ed to a cell or
tissue. Preparations fBrefera@mier®d izd@Rii str @Ci(OhRy NClAdlearstaredesIagueous
or non-aque sol .J%%_’ S I , [ QnsS. s of
non-aqueousoifg Jz%lp\&e%ts A eé%ro%iée;ﬁé’ ﬁ%%%% yéfﬁy%ﬁggg‘ y/cg1 re

veget abl e oi PE¥eSaEabrdy bydvexwyl|  aggtviekecenbbenzeybeky esters such as
ethyl ol eate. Aqueous pasféeLS1y el Ude ofat sk oé'(éf??!'ci&%?é&&e&%w'ons’

enul si ons or_sus i ncl uding saline_ and buffered nedia.” 20

Spensi ons,
Parenteral v&hi 3‘9@%%@%&1?%% Fiefer iy G0 RFNGEKYs BeXer ose,
dextrose andpseflenabliil hyddexyl Acidé EPl&kWO6E BehBbyBYRPOUS vehicl es
include fluid and nutrjent replenishers, electrolyte replenjshers such as
t hose based on Ri nger'Aég‘aae&ﬁ’g%%‘}s%dttf%ec?m%‘?n%r%geqefg?‘ﬁ%g"dﬂﬂ‘]ﬁ ot her
addi ti ves nayIhl 9 pelectednfremcthasgréaop ecaspseingandf -hexaddepl s,

ant i - oxiigant s, 4 che e ow b, fackors | het ses ang t

i ke. T%@aco%b%h%ﬁéa%%egaeﬁgr gf’ﬁ? gg%uiﬂ‘aﬁ?]r;? grlcse %[']??n&gf% ?’g?as%gee’ntésje%klfch

are active, %n3parértatar-GQubergovdrltthicef-pugabaciofuranesidet ecrdtyi

i ncl uding M2obast @r et $09BBAESy1 St 2phYLOROS s d ' h &fﬁccus

aureus, and Eéero 0oCCi speci es. ]f'he corrpougds-c%g gﬁ%ﬁ%%ﬁrﬁ)hﬁl are

particul arl yiE et P~ FetraedrPapze¥t et Fbas-Prvgad aptefcaneyifdmi sk 35

Gener al | y%ftmémmﬁ%; @;3m;‘e—ﬁéﬁﬁumn%ﬁzayﬂ-lhghiék&@«re gsed herein

to nmean ecting a-.subject, tissue.or cel]l to obtain_a desire )

phar mac (:)Ll%ogi %%jra%%%f;%$#°§l‘i%’ }bm‘il%cl’%gi Jcé h’e‘?'ﬁga'.ga‘flﬁé%@‘éf“_é’ﬁnweae

pr gﬁ)hyl acti od¢<£y§;éelﬂthn_5-ﬁ~mm tadtae:!t;of;n"rqmrsmt@ g )oqﬁye.ve.n-tuh{igﬁﬂa-bect :c on,

and/ or may gp&g £ taal_or.C ete curg o

infection. Pf’areatl ng allégsuié&eed’ ﬁﬁeér%irz %a%lg%r%%ar%ialtarc%ér&#gn ST 21

prevention oflthgreicesanyl ol viriethwwalagtafivalangsddsi.cul arly a hunan,

and i ncl udes: preventim4%%&‘&@4&@%&?%&@&%&1&&%% e that may

have beﬁép exposed to the infectious agent, but has not yet been di agnosed
ed; ;

as affe YRR B2 e rePmRAwRd i, 9ameral fermata ngl) tis hemadamieht ;. or
relieving orl-atreisé-f-at-gul ddt Riraeelsi R, deryinfieahionp-pe., cause
regression of_the effects of the infection. According to a fifth aspect of
t he present qﬁi\/%% ?%%r?lh%ﬁleé? s BF g]e'aﬂh“b 'ﬂ?ﬁ@gﬁﬁ%ﬁur i on 15
conpri si ng dhexyipdkmich - firengadladtofutan osidegn dra 1l dicnedeidisangll 1 -

accept abl & Ga{fd-f-p-H1a LAARCSUGE, GATORLIQ51365Y Yg! G QRS o
enbodi nent of the invention are prepared by Dringing a conpodnd “of géheral
for nul a2P1) RMr@adackhofus@noside -f or 20 adninistration to a subject using
carriers, excipients apdotidg RS Disctidrd AR a'%f%ﬂé%?e\ééhﬁ?d carriers
or auxiliaries include _nmagnesi um carbonate, titanium dioxide, |actose,
manni t ol and BRI LgheEe 11 Rravfided s hod afmrepanatian of a

vitam ns, celddmpoassl aofl gdrextal ifamules, (B mal and vegetable oil's,

pol yet hyl ene gl ycols and sol vents, such as sterile water, alcohols,

gl ycerol and pol yhydric al cohols. Intrayenous vehicles include fluid and
nutrient replenishers. Preservatives tnct ude agt pm crobial, anti 30

oxi dants, chel ating agents and i Mert gase er1pharnaceutically
acceptabl e carriers include aque Sol ufi oi$Tnon-t oxi ¢ exci pi ents,
including salts, preservatives, buffegsandishe |ike, as described, for
instance, in Rem ngton's Pharnaceuticali§ci§aces, 15t h ed.

30 (1)

comprising reacting a compound of general formula
(V) :




35 Easton: Mack Publishing Co., 1405-1412,1461-1487 (1975) and The Nati onal
Formulary XIV., 14th ed. Washi ngton: American Pharnmaceutical Associ ation
(1975), the contents - 17 of which are hereby incorporated by reference.
The pH and exact concentration of the various conponents of the
pharmaceutical conposition are adjustgg:ﬁgqprding to routine skills in the
art. See Goodnman and Gl man's The 5 Pharmacol ogi cal Basis for Therapeutics
(7th ed.). The pharmaceutical conpositions are preferably prepared and

admi nistered in dosage units. Solid dosage units include tablets, capsules
and suppositories. For treatnent of 5 j ect, depending on activity of the
10 conpound, manner of adm ni stragion, /nalQyr %nawseverlty of the disorder,
age and body wei ght of the subjegg |L£§E§Z??Nally doses can be used.

Under certain circunstances, howeVer, % Q! | ower daily doses may be
appropriate. The adnlnlstratlon of the 3§1I? bse can be 15 carried out
both by single admnistration in the fo of*'an i ndi vi dual dose unit or

el se several snaller dose units and also by multiple admnistration of
subdi vi ded doses at specific intervals. The pharmaceuti cal conpositions
according to the 20 invention may be adm nistered |ocally or systenmically
in a therapeutical ly éfhexainRidois. apnnpavil sgeepctpyefepabliviacetel wil |,

of course, d@mr;@ll Ot N, seY@rxf Vardf ddh@dBineDiabovdll 8rid QA tANGnhe wei ght
and gener al ate ‘of the subject. Typi cal |y, dosages ‘used in vitro may

provi de 25 QI h¥iFEAte Fhiohe SRpAMIRS (BEIYRS fRJ‘F°T'?FE‘F‘? (P¥dhi ni stration
of the phar npﬁ@téd:'c:aigcg)fmqs;tl on, and ani mal nodels may be used to

determ ne effective dgsages for t"g.%;ne t_of tr}a tOtOXI |de effects.
Various consi derations are HEEHD eé;geqﬁf"i rﬁ?’ e 30 249:

1527, (1990). Formul ations for oral use may be in the formof hard gel atin
capsul es wherein the active ingredient Bs—ii xed with an inert solid

di |l uent, for exanpl e, cal ci um carbonat e, caI ci um phosphate or kaolin. They
may al s& be in the formof soft gelatin X%\psul es 35 wherein the active
ingredient is mxed with water or an oil nmedium such as peanut oil, liquid
paraffin or olive 0il yhereilB r,AQUERUES Je¥3REASLBRYROr Ml |y contain the
active materials in adm xture with excipients suitable for the manufacture
of aqueous suspensi on.iTSUdIP SRIIAIR L R&seuspendi ng agents such as
sodi um car boxwydptdptisedlly ose, 5 net hyI cel I ul ose,

hydr oxypr.opyl nmet hyl cel | ul os.e di um nat e, vi nyl pyrrolidone, gum
tragacaﬁi £h and gum ac &TEVHHS 1-3} e ‘ﬂS’"&y gents, which may be (a)

naturally occur ri ng pm;qp}mtlm mrbm I:mzldﬂath;y](ah)lma C(Baifrreyate't)n

product of e i
pol yoxyet hyI ene l;i{lée%ir.')a ‘Se)e( }?{ ]\%H(}(l)ﬂﬁ%nsa | on progeucliﬁ?'?ﬁ?%p* ene OXI de Wth
a | ong chai rehl i ph?Q3x- al Botagneral samp | the egaciiecamet $\periomgred Gl ;

(d) a condengal iredumsliche Oln CLENd SDCOXKE Bidd £ N tdbr €S§&Tvalps | ved

froma fatty 15 acid _and hexitol such as pol yoxyet hyl ene sorbitol
monool eale, R 35 PMBRNEE i FF FoatREe Do tHRFR P RS Wath 3 parti al

ester deri veelarﬁlsm&a&é VE 1 d@o‘md:ohwwlpaahaﬂabﬂyszsf-mo%xamtl& an
pol yoxyet hyl ene sqée%? an. mpnool eat e. rmaceutical conmpositions may

be in the fdtHYP &1 1B FOIRR JF ea‘ﬁﬂféous ? TRARG R JLE R AN,
Thi s suspenstenlefity te sfmrrutl:mmjabl,:pcfah g to 2hdveumne) hagsfersbily S2it abl e

di spersing of, wetgd aqggg?gg%@f Wa‘{ N adent s&cht@s ég#) ‘mantl oned

25 above. The sterl injec i'on ey "al’'so a SterrTe Il’lj ectabl e
sol ut i oA Sor mmw"#ﬁl@ncﬂrt @W@mry al3ui takleptpip kegiingnt or

sol vent g RSaD| fre aferL Bt O |4 oW REI SN 1BAY b dgoptadl ¢

vehi cl es andgsol vents which be enployed are Water, 30 Ringer's

sol ution, arP |?b’t%rﬁ’%s%oﬂf%rh%’?ﬁ?¥¥ U 45 REefornefd t iBRRZStkril e,
fi xedhoi I S 1o A Ibwl i;},sf/ ﬁ@lﬁmﬁbmﬁ Sehoresd a{r@.y@pl ﬂg]_ygﬁ:gh um
For this pur an 1 X 1 NC nt hetic
nono- or di gl"gcterl CP&JYWT me%ﬁ‘f’ﬁcg% 3 ﬂ?@ae&?e"d %%Lﬁ:‘ﬁ“%%u %f'g Y find
use i n BhRe Pogeent iweition ena.mtﬁm be synthesised through reaction

of a compound of general formula (V) in the presence of

base, with a sulfonate ester of the alcohol corresponding




- 19 Conpounds of general fornmula (1) may also be admnistered in the form
of liposone delivery systens, such as small unilanellar vesicles, |arge

uni l anel l ar vesicles, and multilamellar vesicles. Liposones can be 5 forned
froma variety of phospholipids, such as cholesterol, stearylam ne, or
phosphati dyl chol i nes. Dosage | evels of_t conpound of general formula (1)
of the present invention will usually be of the order of about 0.05ng to

about 20ngy per kil ogram bhody weight, 10 with a preferred_dosage range
bet ween about® PBRREAE 0 (%bbutoF OYf pEre kKFeLoY <ﬁ]‘ﬁ’ftﬁ)ge'r"']day (from

about dQ. 1g tﬂ_lﬂdri:DSIt [B%npemnqmbf gg‘ép@ﬁal ﬁsdﬁmuir@e(*amm:;@}‘m@cihva] din

i ngredi ent e cophi ned wi the carrier teria 0 _propduce a
single dosa\é\gﬁé\j ?Tr@v%rruf/? %Eerh.[;éaﬁ%el n"g';l }5 %p%%m?%‘éncﬁo%#mQ%n%%af r%%’["g"bf%nd t he
particul ar ntde) odbr aanswml Eonate oms teorofxtngl eorvespondiny i @hcolnded f or
O oarient SHAG! SGloLnll B BN FONLAL APl dLe g BCT Ve
conpound with an appropriate and ‘conveni ent anount of” carrier material,

whi ch may vaﬂ,ﬁ”ﬂi‘%ﬁ%—%‘ﬁgu?h@‘%@‘ apactiry cefita otonprundtef gengosttion.
Dosage unit f#ormE1aM (vrgenerally contain between from about 5ng to 500ng of
active ingredient. It wll be understood, however, that the specific dose
| evel for any particular patient wll ,depend upon a 25 variety of factors
including the activity of the specifig bnpoqu_gnployed, t he age, body
wei ght, general health, sex, dieWXs\tiph, ofOad#i niStration, route of

adm ni stration, rate of excretiog, ug Conpitidti on and the severity of the
particul ar di sease undergoi ng t herapyy,»80—tm~gddition, sone of the
conmpounds of the invention nmay forn1sdig%te’ W th water or conmmon organi c
sol vents. Such sol vates are enconpassed W thi'n the scope of the invention.
The conpounds of the invention may additiorfally 35 be conbi ned with other
conpounds to provide an operative conbination. It is intended to include
any chem cally conpatihl e combi nati on of pharnaceutically-active agents,

- 20 as long as the Hat ifh HHRR BTV LI FFRPMRL PTRESZRRIY i 252 L t he
conmpound of @erssmioyDy rand Xil,) Xof Khisnd ReRideORs AeFihdidn@blovred baitxt h
aspect of the present.invention there is provided a nethod of killing a 5
m cr oor gani t51'?711' 19£0§n ifsrlerl%%&%%c’s’f%ig]’ s%f’tf’s]m c?%o?@’éfh? TIP3 pc%‘?ﬁ)%%% of
general for ey @& (Pyotectleid rexbwbove. Advant ageously, al though not limted
to, theqmi croorgani sms: Qﬁh?% p .Sl )
Nycobac%g}iun1includiﬁgﬁﬁigabac eﬁwfﬂggﬁgﬁﬁﬁﬁ%i éﬁ?ﬁ?giﬂllgﬁgdcus

i ncl udi ng St aphyl ococcus aureus, and Enterococci species. Throughout this

specification and the clains, the wordsi3eBnprise", "conprises" and
"conprising” are used in a non-exclusi vqg,ﬁg)nse, except where the context
requires 15 otherwse. It wll be clearly understood that, although a

nunber of prior art publications are referred to herein, this reference
does not constitute awhaddissiranikhak as¢iakdt BBs@edocunents forns part of

the co n general 20 .kn edge in the art, in_Austrglia or..in _any ather
countrggemdes f or Perﬁno%%enﬁ’q:teﬁeenlcﬁv@rﬁiaoﬁaﬁ?&y t%é’ﬁ"@as-"eﬁer?eri%soyed
to prepare Zseigbnpounds in accordance with preferred enbodi nents of the
invention i wcgig@_{gg)%&oin nore detail.

1-S-Acetyl 2,3,5,6-tetr a- enzoyl - 1-t hi o- ~-n-gal act of uranose (conpound 2)
was prepared accordi ng?%waq Paohaptdnge gredws(-Onen and von |t zstein,
2000) without nodificalydi®kally the Lewis acid is tin tetrachloride

25 (Marino et al., 1998). 1In general terms the reaction is
prerformed in the presence of a slight excess of the Lewis
acid in an inert solvent such as dichloromethane, at a
temperature of 0°C, under an atmosphere of nitrogen or
argon. The reaction mixture is left to stir typically for

30 2 hours, prior to isolation and purification, or
deprotection. Methods for the preparation of compounds of
general formulae (VI) and (VIII) are well known to a




30 and is showmn a.n Schene 1. All new conpounds gave the expected
spectroscopi c data. The synthesis of protected 3 (Exanples |, 2, 3, and 4)
and deprotected 4 (Exanples 5, 6 and 7) al kyl 1-thio-~-n-gal act of uranosi des

is described in Scheme 1. 35 - 21 BZo OBz o- Gal actose ~ Bzo " Bzo OBz 1
BzO , ¢ BzAJ..". SWM(CHZ)nC-"~s d - BzO Bz 3 n 5 7, 9, 15 Bzo SAc b
Bz0 J ",, BzO CBzZHOJ" ,  HO S~(CH2)nC-" 3HOO—|4n5 9, 15 Schenme 1

R ANRURC TGRS NN L CWEN SAPNLL Y RO
(CH2CH3) 2, méthélddsn,ocjxizes d)as&da@&; d@ﬂioxféd 2o mapuldwee seadthesi s of
protect ed 5 os:L | e 8% ected 6 %E,éeawr@_e 9)_branc dea%/lé)zd_or
1-t hi o- [ 3- DR Garalt o ur %s“'lI f’% e pe LRt ‘%‘s Lon
o- Gal act ose examleBzmmBzaﬁnBzoetg GR) NCHEOGHO NGH o GHigd MIFr A S Sz D~ "
(CH2) nCH3 ¢ FHhd;  chiccd&AR) 8881 Bz 68, HR &L es 5P $17"H099; zhang
and Liu, 2001; Brimacombe et al., 1971; Brimacombe et al.,
1968; Lemieux and Stick, 1975; Nam Shin and Perlin, 1979;
Sznaidman et al., 1986; Cicero et al., 1990; Ernst et al.,
2000; the contents of which are incorporated herein by

10 reference.

According to a third aspect of the present
invention there is provided a method for the treatment of
a patient with a microbial infection, comprising
administering to said patient a therapeutically effective

15 amount of a compound of general formula (I).

According to a fourth aspect of the present
invention there is provided the use of a compound of
general formula (I) in the manufacture of a medicament for
use in the treatment of a microbial infection.

20 As used herein, the term “therapeutically
effective amount” means an amount of a compound of the
present invention effective to yield a desired therapeutic
response, for example to prevent or treat a disease which
by administration of a pharmaceutically-active agent.

25 The specific "therapeutically effective amount"”
will, obviously, vary with such factors as the particular
condition being treated, the physical condition and
clinical history of the subject, the type of animal being
treated, the duration of the treatment, the nature of

30 concurrent therapy (if any), and the specific formulations
employed and the structure of the compound or its
derivatives.

As used herein, a "pharmaceutical carrier" is a
pharmaceutically acceptable solvent, suspending agent,

35 excipient or vehicle for delivering the compound of

general formula (I) to the subject. The carrier may be




Scheme 2 15 Reagents and Conditions: a) i) pyr, 100C, 1 h, ii) Bzd, 60C, 2

h, iii) rt, 24 h; b) Snd 4, CH2Cl2, HSC [ (CHZ) nCH3] 2, 0C, 2 h, N2; c)
NaOve, MeOH, rt, 2 h, NZ Exanple 1 20 Hexadecyl
2,3,5,6-tetra- O benzoyl - 1-t hi o- ~- Dgal act of uranosi de (3, n = 15): - 22 To

a solution of 1-S-acetyl-2,3,5,6-tetra- Qgnzoyl -1-thio-~-n-gal act of uranose
2 (440 ng, 0.67 mmol) and 1-bronohexadecane (205 ).t~l, 0.67 nmmol) in dry
DMF (5 m) der 2 vvas dded ethylamne (1.5 m, excess The 5 reaction
was |eft to t°F o% 1 rrp%’?‘gt’cﬁ es‘?ﬂ‘l?cﬁe‘i.w%ﬁe?h? rﬁ’%a%'%% Rapper
di et hyl am neoﬁr\ddxﬁlkﬂlsrﬂretxmmaednimdier reduced pressure. The residue was
then diluted in Et OAc 0 once t 1 50 n1) and tw ce
with water (50 ni) an?l—?rréeg Ever @ﬁﬁperﬁle gl]?f“éugl Fe s¥ FShoved under
reduced presadpinpgitered oxallife Wm@lhgr a@@hx@tﬁx@l& (in ddsagas a
pal e brown Sﬂﬂﬂg £ A 1%k 1éﬂk)conﬁilﬂﬁ é%“hé%€%$.¥%H NVR (300
MHz, CDC13): 726810(m 20 60 5. 66
(apparent d,Phaypaceuticakl inachﬁB‘iab]EJe ERIGLERY orfliuvants, jand | 5. 50
Er a?par1 egt th ,véhitld2, 3 ThdZtelrnl ﬁaigénté*%é’i#%él @&é@ig&?éﬂntzlﬁéldsﬁdﬁéa 1dH J
.1, 4. a an m an
SCHb), 1.65 % %%%‘i%’h?mh%r r&’é‘iré‘ée’r?“%f Ant ’Fﬁ‘“‘z%"‘éﬂ"w%‘?ﬁb CHb)
1.15-1. 40 (mMn@2fadraiidak, &i?_-)ecﬂ.cﬁB ¢t irdfusichn 2edhnlidites CH3) ; 13C NIVR

75.5 Mz, CDCL3) : 8 1.65. 5. 165, 4 (4 133.5. 133.4,
(133.2,%30 132)0 1 O‘Q“’ f)sf prﬁ’g’“dfs( th’g%agg"?':fég

128.9. 128. /rabg aprgspk, Gacbinar@ster{ilphasmeeyital Formulaons 77. 9
c3) , 70.3 29. 7,
558, 26 5. 55 250D thy B Hetruds i lpeatiry &2 IS ngaRle (2

m Z 859 [ (MWV%Swn(ld@tﬁ]commcﬁaf t%zrumef)tloremrhez 30 Decyl

2,3,5,6-tet rﬁﬁ-ﬂaﬁuz@adbﬁ,ﬂ@ 1%@3@5 Urapasd e d.oifly 9): To a soln.
a- Cbenzoyl - i 0- ~- D- gal act ofuranose 2 (820 rrg,

of 1-S etyl t et

1.25 mrgﬁ a%‘hsfi ‘B?’o%sd'e ‘?Fee’tgefeotré’%‘ﬂs P°Wdf‘§mﬂﬁaf)u1ﬁ?rdry DVE ( 8

) 35 under NEnwlosi arole ccapsailnd andynmdsSS o  eldthinss) . THE daisds it mas Ieft
to stir at rQQm f fter thrstr t he di et ne and
DMVF wer e rermvetﬁleé?q% lﬁaﬁﬁ &Jnéla H%e pressure e ‘%esﬁeg'f fv%%a#n

diluted in B@ACXB®P Mg sw&esﬂmmmeﬂtm Enwauiding Z@erits and twice with

wat er (50 mgo@ng e gva%roeggé uced
pressure andacr he riel‘gqgé&{a 5 char}%;na%%ggsreaphel?to Y (n _‘&S;i—_d;’siﬂ_f‘d'dJ%d
a%nke reparaftd e (3@@ VHz,

brown syPup RhpFafputically glegant @nd andlat
E:DCl?’) tS g %Jﬂaﬂs\]??)iiﬁta?mgx Hhet l_?_b?)ﬂm;f%n?) &cﬂijerfjﬁ’nlnl dﬂmﬂ*@ne 51161‘91

apparen S H,
(aBBar ent t, PO :}:mﬁ’zd ?queﬁtlﬁ%wcqé‘ﬁa%%ﬁ ﬁ‘?%%snt"h(""hl ﬁ-‘Fe J
4.2, 4.6 Hz,suitBhlel fifr (the ddufddmmnbitiEyletd .70 (m 2 H SCHa and
SCHb 1. 65 (apparent

S h00 1 42 Cm e TR Bxcg gk hav e, T gt o)
NVR (7528 M@-lm such B36.R1dige Garkeoneds 8 lakd®se ( £ald3edPh), 133. 8,

1295 128 ?“J%Fa%e'l‘%*ﬁ%(?ﬁw& (%ﬁal@%fl )13 (08)

78.2 (3) , digintegpating agents asl-gem-'q:Hz) 29. 9,
29.8, 29.8, a¥fidb, b'riﬁxd%.ng?%g?ant%?, %u%ﬁ1 (a7s &tgi?c)h gje‘il.aa:l(!p@ aca@&W' e 3
Cctyl 2,3,5, 6tejt_bra Obenzoay |0-~-Dgsalactofuranosrde (3,

ricating agen s, suc magnesium stearate, stearlc

30 acid or talc. The tablets may be uncoated, or may be
coated by known techniques to delay disintegration and
absorption in the gastrointestinal tract and thereby
provide a sustained action over a longer period. For
example, a time-delay material such as glyceryl

35 monostearate or glyceryl distearate may be employed.

Coating may also be performed using techniques described




25 To a solution of

1-S-acetyl-2,3,5,6-tetra-Cbenzoyl - 1-t hi o-~- D gal act of uranose 2 (464 ng,
0.71 nmml) and 1-bronmooctane ( 115 ~,t~ , 0. 67 mol ) indry DMV ( 5 m
) under Nz was added diethylamne (2.0 nml, excess). The reaction was |eft
to stir at roomtenperature for 4 h. 30 Mter this tine the diethyl am ne
and DVF were renoved under reduced pressure. The resi due vvas then diluted

in Et OAc (50; shgd e . 0 c ter
(50 nl) and ﬁmhdeggergl\la€£€4 e sb?%glhﬂ%\a ’r:'e% Un%‘e fe%%e 78
pressure andte hEormsésmetsds thevapewgiaphbadlets gfar Sorftrel ebsase pal e
brown syrup (159 ng, H 300 MHz,
CDC13): S 7.26-8.10 (%ﬂ’ézo ﬁp&ﬁc‘%ﬁ%@%%ggg“& ]% (D) - H5) , 5.69
(dd, 1 H J3imvenyionzcan doe 9a¢ﬁln+$139red5 3¢ (br oaive  agpMcatign, 5. 57

(appar ents t,piréhtdz?aﬁly- deién &b 2) gﬂa&f‘ai Ci?erfué‘ion]%xﬁef‘ 6, J4,3
3.9 Hz, H4) 6a and H-6b¥ ) SCHa and SCHb),

5 1.64 (appardht ’q%‘?‘ug'ﬁ%‘fc,%e? }y or rtegephex;: d@‘@%l%ﬁ'-ﬂéﬁ@"cmzmb)bel 15-1. 45
1, Gl oo il ity 0 e
VHz, : . . X )

133.7, 133. si,n%é%‘s‘%é‘ijs%% %’#%“tﬁ%%°‘15§11301.’b‘3rﬁ%‘f%ﬁyflz@r4 129.3 10
128.9. 128. stramsdermably 7, Kor xiioGCHt)o SBudid<Ifhe 88ych{LRay 4. 5 (C4) |

8.3 - CH2- CH2)
gO (Cﬁb J&hgd (@)dlssﬁg’lvgd Eg)a rgplglls%q_%)a_h f’cggJL ESI) Z_ 7

747 (|v| + msqepifwlﬁ lyuff%:?r(clzcadde 70 (A1l a5 Hesyte 4 Hexyl
2,3, 5 6-tetra- O benzoyrek: diszg.orrm HH R Rinfidi dtratdlon 10 @

soI ution of 1-S acet -tetra- @20 benzoyl - 1-thi o- ~- n-gal act of uranose
2 (807 ny, ‘}é‘ﬁi%%lea‘ﬁdl %ﬁ‘b‘?&%%é“(qﬁlﬁquﬁ SALlWEGRfMI ) in dry DVF

(5 m) undersﬁiﬂomatki,ech:tﬂ &::hy.lsaimﬂe (C‘E&rﬁﬂleﬁm&&in—%ﬁad&ﬁiﬁl on was

left to stir el efor 4 After this ti di et hyl am ne

and DI\/Fl\%er escfievn%glg%gz%% ndauc%]tycp?rhe’ssltﬂ]ey tm%ls {Lﬁ%?ﬁas t hen

diluted in Bregetaylse mils vma:ﬂechsarmhm tdrn.l) Gard HEH &Sabille arghriing ce with

wat er (50 mQgands At Vv reduced
s UG éy%t% Peadk e by Xls WS I o o MRfE

pressure and the residue chr as a pale brown
syrup 30 (36%R4RF, Slgchqdiqy appueaus ArliEtigns 6 emulshieongvRY 300 MHz,
CDC13): S 7 saﬁygf’erﬂgldrm &&&iu&ﬁg@ﬁ% e fhdbdfBeredinddi)., 5. 67

5.63 (broad K1) , 5.55
(appar ont dopadteaiint s s tinds Spd e s T n 5 55 4
Loy 13 e ) ot st i) K3y

ent. _aul nt et _
1.15-1. 45 (F&q’%@{ %&“%32‘5‘*?‘%‘586’6‘(%6&5 rﬁn“tlu%fglﬁ“?? andgé‘“‘%rlf‘i% cH3)
, 13C NVR ( 2318 eptdshe@BGl Blect3 ollatie3, rdpfifari shkis Sudkbas’ tbse @eeam)
133.8, 133. :
20,9, 120, 8" Dot Hackently santb g Likp D fbvatibes apf o
128.5, 428. PYhen addifiyvessmay @dpo be—spre(aez:)t seqcle a(s04)for78e=@n(pee) 70 5
(C5) , 63. 741@)—m1c’3:30b1a@.§ Seatd)-oxidhnt,SdHdd (Ga%%) ]s,2%735 (75 8,

x CHz2) , CH3 E z 719 (M+_ Na) +, , 579
(100) . ér’l:(’ﬁpﬁs) pﬁ”ét é:ﬂfz‘seﬁé"rderﬂ\ﬁal lile .henzoat e protecting groups
To a sol ut| on of the [Thet eempdualdlsylofltj@neghy_cﬁsh:ﬁaléo (45 ﬁ&?&l) in dry and

degassed ne ) I alF her .of N2 was ed on
equi val ent 'a?ﬂ:%g;l ’%}?ﬁ%irre q’m S g: Vis Yy Park é’g:?fsgd‘t
met hanoBd. et ddadttiesh teas algaflmmb&qabaaatemmquimmhtge for 2 h. After

this time t aad S resin. The resin
was rermvedh%;/c'rfl I tﬂréa}'ﬁﬂdﬁg%%%g\/e%a?}é& rat edJ c(l@ln

Staphylococcus aureus, and Enterococc:. spec:.es The

compounds of general formula (I) are particularly useful
in treating infections involving these organisms.

35 Generally, the terms "treating", "treatment" and
the like are used herein to mean affecting a subject,

tissue or cell to obtain a desired pharmacological and/or




20 reduced pressure and the residue chromatographed to furnish the desired
deprotected conpound. Exanple 5 Hexadecyl 1-thio-~-n-gal actofuranoside (4,
n =25 15) Yield . 81%$. Rf 0.50 (EtOAc) ; 1H NWR (300 MHz, CD30D) : S 4 .
99 (d, 1 H, J1,2 4.5 Hz, H1) , 4. O1L (dd, 1 H J3,4 7.4, J3,2 4.8 Hz, H 3)
, 3.88 (dd, 1 H J4,5 3.2, J4,3 7.4 Hz_,li-%@ , 3.84 (apparent t, 1 H J2,3
=J2,1 4.7 H, H2) , 303.69 (m 1 H, ), 3.57 (d, 2 H J 6.2 H, H6a
and Heb), 2.60 (m_2 H SCHa and SCHb), 1.60 (apparent quintet, 2 H J 7. 4
Hz, SCH2CHa RRYSIelpwipgl efifegti 4Dhe nefbect mayxberpyophylawtie im H, J

6.8 Hz, C}B)terﬁé of c&ﬁplgﬁé | &r GpdReyh1 i tﬁfQVen£&8%|§£féEtEéﬁmﬁ'de (4,
n=29: Yield: 73¥éﬁ§Pea tOH 7; 1H NMR , CD30D) 8

5.02 (d, 1 "9 °§ raa% *PE tH3 Bn(*a%mi of %3Par‘71a35 °33 2 5.0 Hz,
H-3) . 3. QOcémbﬂeﬂeruﬂé 6f2an PnfddtBord. 6"tEeathidy", as. uﬁga(ﬁﬁwéin 1 H,

be 570 5 Holvdls LRy, edadfnllt de ot Bhevdnblof s Sgkedido 1 a O AN
L 22 1 46 (nyentelbrate x @I—i@amu!el;ylp@hmmlaﬁlﬁ%(mppamé Snd(h.lﬂ;lu]déissz 7.0
(c- 4) , 78 é‘ ééc- ‘Z‘gzéh%‘?f%@% %r%&gézué’gi‘i‘} ’3’5% '%if{c@ @ 30. 5,
30.4, 30.0 (rgax me brey| cxpesed to|the infectigys agenb (IESF)hEFﬁ zn%g (

(M+ Na)+ 33yét2ﬂé’e1€1@i)3, nééeéxagmﬁfécted | i dnit Oing D@l et tignosi de
(4, n =) Yi e (Et OAc) ; 1H NI\/Ft (300 MHz, CD30D) : S

4.99 (d1% H‘eJla’érﬂs‘%l‘FE lFE 1§‘evel1°mef(*ad oy ¥elYQVING 0% 5 33,2 4.9 Hz,
H 3) , 3.88 4misllidritidd, Ehe. Effddt s Jf St , iEdgtioms, 8:5e( apcﬁai@é\t t, 1 H

J2,3 =J2,1 2 3. 1 H 5 H J 6.2 FE,

H 6a and H6blfeg% %%i?# %H’es‘?ﬁﬁé And %BCI—EBe %ﬁ%?)‘:%a%%ar ent quintet, 2 H J
7.6 Hz, SCH2CHa and S@<{x@Hbdind . mafmaft(hnasioed;t DK e FBsent). 87 I(t,h_3 |
H J 6.8 Hz,; £Xaned gu‘pgi thio
(HS-R1) are vvel Jh%wn to % %serso {i (}gl n t e ar%é?nc%@%?%gse

11- heneil®os LIPS RG A 2eReWRd of sepsmemht formuke (I)1-2rded cosanyl

p- t ol uenesul PR dutLcd By CAEESSOAE NG DF A3 de (11- br onphenei cosane)
bef ore di spl acenent by th| acetate aniqn to give llacetylthjohenei cosane.

The thioacetate was de-i§ RPAMASAULEERRY FPRRSIHP AGRF AP te one
(11- henei cosentyddiniewt Jof the invention are prepared by bringing a

compound of general formula (I) into a form suitable for

20 administration to a subject using carriers, excipients and
additives or auxiliaries.

Frequently used carriers or auxiliaries include
magnesium carbonate, titanium dioxide, lactose, mannitol
and other sugars, talc, milk protein, gelatin, starch,

25 vitamins, cellulose and its derivatives, animal and
vegetable oils, polyethylene glycols and solvents, such as
sterile water, alcohols, glycerol and polyhydric alcohols.
Intravenous vehicles include fluid and nutrient
replenishers. Preservatives include antimicrobial, anti-

30 oxidants, chelating agents and inert gases. Other
pharmaceutically acceptable carriers include aqueous
solutions, non-toxic excipients, including salts,
preservatives, buffers and the like, as described, for
instance, in Remington's Pharmaceutical Sciences, 15th ed.

35 Easton: Mack Publishing Co., 1405-1412,1461-1487 (1975)
and The National Formulary XIV., 14th ed. Washington:

American Pharmaceutical Association (1975), the contents




27 11- Henei cosanol : Magnesi um turnings (705 ng, 28.9 mmol ) and i odi ne
(10 ng, catalytic) were combined and heated over a Bunsen flame under N2
until 12 gas evolved. The flask was 5 allowed to cool, and then dry THF
(100 m.) was added. Bronodecane (5.0 ni, 24.1 mmol) Was added and the
m xture was stirred for 2 h at 40 C und N2. After this time, undecylic
al dehyde (5.0 nL, 24.1 mmol) was added and the reaction was stirred for a
further 1 h, at 55 C, under NZ. 10 The reaction was quenched with sat. aq.
NHACL, and 1% Whi GR AT RS R ot RELTPARAERT (Y ERP AR urEhe B 30 due
was diluted akibdt GEiden {200 ) ofNEheXvADIo®S dbriporshtNadE €RH0 nl)

fol | owed by ter 20 The -organi c .was dried er 2S04,
filtered, a ?/‘é% Q%%}riov%%fnﬁ%s ﬁ’d%? ?’éﬁu%é?f’v%%‘gs%?%°r*fég N€%| due was
bonded to sit@@hlr(tellslsx)llﬂeoh.m ntlie Gict antee Vepodredre cand) Gihbman bs eTloee of

silica nd ARBL PM 5 Et OAc 6:1
t:) :‘urzli gh 1€Lﬁé1ene|§%é§£)@$g égl%i(%mn??e %Aru%‘rp ‘{1?'%454% g}l @_73 )HG)l(H NVR (300)
MHz, CDClS) S 3.58 (The mwcml o st Uipsmarss preferableH) |
0.88 (app t 1p1.6e1$'5ré|d6ar9d "gdmgni(sggéduﬂ% (Pt s M"@oﬂ@@sa e /2.0
(CH), 37.5, 31,9, 29.7, 6, 29.3, 25.7 QIBXCHZ) P OB)
LRV (ESI) “?’Zt%S‘Sn‘fl‘(‘fxﬁ +t?%ert%'~] cﬂﬂ%u:kﬂf)oﬁn@f@‘m‘lﬁltm??%l i cosanyl
F4t gguenesulafmaﬁ@tldfwwmplddéﬁefdngg &;gj&cmmi ﬁlaad;\ﬂ ﬂ%ylm_;:hl oriodg
i ssolved in dr ri ne . t
under ﬁl& 4 TP um?‘hyrfqhﬁ‘ n%p?#\e T e L it pt rb’at’é?%]lﬁp%)a ss%‘g%re’dt%rﬁfat he
m Xt ure was the rdesbider llage mndsbady weightdesf Nche Aulejedtj s tine the ice

batth was T erigyedl Al (g 1Y X6 Vs, B4 (e Ol MTiletdn h at Tt under
r e

N2. The sol vent was then nove r reduced pressure, id" t he residue 35
di ssol ved i reirpEstangrs s hane et wiigheher viawen daidy qus m3y kend

then with saip %%%rﬂ?é@?’ THO Cadihin{ S A SR 44 Yehel H8a OF &Qa&ké‘e I@g,@rbé/vas

dried oi%r - 28 iltered, and sol vent renoved under reduced

pressur e: T@F%?%L@W%%W%M%M%EW g fomre ofRf 0. 63,
ol (3.2 0 BBL) It ANR (3005 M TR Y e
Ol . . " . ,
SPhCH3) o I (3so Y ’ﬁ‘%t %%Fg%%’h ?%Lﬁ‘fé‘g’[‘flieil,d]%s%s. (f‘%z,
CH, 2 .44 (@e@ﬁcmal,si 49-1. 62 (m 4 H 2 x CHZ) , 1.091.37 (m
Chct g 1%, 10 A i) IR G
29. 6, 2@05 Iryveption mapde, acknnmsiz%revd (BSad IHDr | sysiteni@RHGH3N 2 14, 1
(2 x CHB) ; tiAM& eﬁfﬁ:)cﬂlég BedciNe M 1%untsﬂe§&£@£@%&956ne 15

Li t hi um br om de (2.91 mol ) and 11 henei cosanyl p-tol uenesul phonate

(2.20 g, 4. mmsw L1y ﬁ%ﬁfﬁbr-‘f% &%P%t%heﬂ(ez?qﬂe)ma%%#ﬁ%d at

reflux for Gnicrolsidl Nhfitisn tdaid ﬁhéﬁvé:hﬂxﬁdﬂ@ enéaY eiguesl dmder

reduced press ureuatpd the M si.du ] i ssol ved |<£ 20 Et OAc (100 ni The
sol uti on was washed Shee WI %" 5Na O3 MR FF T BB 00
m.), driéd ovesfwNaZS0itlararel irhetlsn| ansoitn te mesfthlurfber e detictad pressure to

furnish 11-ky ﬂ%h&ry_qi %}%E” 7 pm nat ed
product was used w t hout urf?ﬁter?e uré)%éluc%jcfa(z)ln &(nﬂ%@ﬁo% 8%[ hexane) 1H
NVR (300 MHARI@Ed Jodels maydg tqse t¢ detemrine pfifactive dosagesh s2 =

A B-2 7 .3 Hor @Peathekt Joﬁgcl{éncf&%xﬂ@ é&cg'@ﬁf&t%g GARRidus 6 H J 6. 9
HZ,2XCH3);13CN|\/R MHz, 'CDC13) : S 59.1 (CH , 39.2, 319 29. 6,

29.5, 29.3, W%}difﬁ%w aefe sescniped, ®9.oin Lapgen, Scieng®) : LRVB
(El) 2930 (2\49 HEBZ)7 100]99(01I3r d‘dﬁlﬂf&ﬁﬂjﬁs :@oﬂ%ﬂ. e heRein siane:
11- Bronohen 2 67 mmccga ot <'3.SS|1_3'l m t hi.oacetate (0.64
g, 5.80 mol Were d| sso vedqr‘HﬁV’ d‘ﬂ'ee LIPS AT for 20 h
under N2. Afitngrediientt |Jraemzhedso¢mtslntamasze"zsmcdd.dudidruemﬂ,ucﬂaxt

example, calcium carbonate, calcium phosphate or kaolin.

They may also be in the form of soft gelatin capsules

35 wherein the active ingredient is mixed with water or an
oil medium, such as peanut oil, liquid paraffin or olive

oil.




- 29 pressure and the residue was dissolved in EtOAc (100 nL). The

sol ution was washed once with ag. Nad (100 nlL) and once wth water (100
m.), dried over NazS04, and the solvent renoved under reduced pressure. The
resi due was 5 chronmat ographed (hexane. TLC, Rf 0.33, hexane) to furnish

11- henei cosanyl thioacetate as a peach ]géoured oil (880 nmg, 89~) . 1H NMR
(300 MHz, CDC13) : S 3.50 (tt, 1 H, Aa~l 5. 7 Hz, J Alsz = A s~z
7 . 6 Hz, CH) , 2.31 (s, 3 H $Ac) , 115- 1. 65 (m 36 H, 18xCHz),
0.87 (app t, 6 H, J 6.59UePYs Suspengiyns namaply (FenRMthemEhve s
196. 1 (CII}Bﬁateﬁﬂalg iﬁ}admlﬁﬂurg wdth Qxég %eﬂkg)sulégblg f&%xtﬁé 29.

6, 29.5, 29. “g « %16x lg ( %% %ESI)
mz 393 [ (l\}f“’in 3< ‘A’Ee °f11§q'(‘i% segPension. 155‘i‘i HehetRY 'fﬁllm?iﬁl

a solution oéuéﬁehéﬂagca)geﬂyb kiﬂcbaaetab&lﬁﬂwaﬁgoxghnéﬁhymod:éllﬁﬂ.ﬁkq, Me OH
(30 m) S o) I so utlo n dry
MeCH) . T\#g rzgggﬁg% ng%é%gjs:l |¥$f e d?ox'fg%y%eéé%ft%%f% &216“ Af ter
this tinme thelgbhateorpedyvieyipurirebidone h Metragecaﬂtllwqwa)mr esin,
filtered and nt gn ur u S
di ssol ved |na%€%%§: d{ n%?gn gﬁeﬁégﬁ%ggw ?%Eéé ﬁﬁgﬁ?‘iﬁ%ﬁf %I\l?l ed over
NazS04, fil tRabera tﬂ‘éc%ﬁifwtpbxﬁ@h%m@dsmeﬁs2]5e¢19‘éllm-:%d fPesxure to
furnish 11 hetRaENS2BYOnt PLOHUSE Sf Pah Ca¥Ry1oNe ObkidS30i N, a 7Hate 1;,{The

de- S-ac Iat ed pHgduct was. used hout f rther purifi caE| on.
0.70, h ane REFETZOOL Ri-P° Be 7gtearate %h)a, 1.19-1. 70
(m 36 H, 180dnd}h$at16nSﬁréd@@ttof6ethyﬂeﬁe Oxdfle H#itR & Idfg c¢hddC NWVR

(75.5 Mz, 1.9, 29.6, 29.6, 29.4, 29.3, 27.1,
22 7 (18 x %ﬁﬂaﬁl? ?%cgh%')fér ?xﬁ%%iél tosanyl

2, 3, 5, 6-t et rkepradecagthylendxy¢Stdssl galdrt af condessaieidn, produdly .offio a

sol ution of étclééf’eée SREAL AR 020N £ DO s Lpat 26 %ﬁﬁé&mﬁ“ (Jja(é%gt 0.25

mol ) in dry was added t . t L,

0.28 mdlP, 129idpRRd bﬁm >3 %‘ﬁ%lht% Mm*mtbm%emuwwt@f 10 minutes at

0 C under Nanoﬂaor@@eépocsﬁnyé)tal&n&é@aeﬂon%é@&e@%f deryT@i&r equiv.)
was t hen added. (gnd I he reacthg;n stirred_for at C under N2. After

this tinme t LS VERTE WAPIERDTLLTHTE ‘?’é’d’(ﬁ%df’b‘?’&sg%?%y FFs AYue was
t hen dil ut echéexi €P G2hydDidids, afislr catamel € ool ybxpathy béne Nad¥IB3E44 00 nl),
dried over NpS04 é‘#éered and the solvent renpved under reduced pressure.
The resi due 'was J0 onded to silica (dissolved in Et OAc and evaporated in
the pregénce of sili cdl}h%lrnhmm@g:aipmm@@mﬁ nay dbed)immsthe cl ear

syrup (183 néooé a%tgrﬁﬂ {ﬁﬁ%lﬁ%q@eéds %Mf%é <9u1 , CDC13): 8

726812(m 50 W, 4 x C02Ph 1°H _ H5 H H1) 5. 64
(broad 15 d, s‘isll’?nﬂ@‘ove?ll”a?)p‘-é‘élsmnﬂqf} may bp feppilate wcqczrcsuzgl 1.5

Hz, H‘2) 4.6 ]él@&ﬂltmeﬂhé‘&s Judify sufedbl¥, di‘éﬁérsﬂng Idr (W&t@nﬂ; H 6 and
H6 ) , 2. 88 , smm%& 1 esz%é7 %«oé@m 2 15-1. 51
(m 32 H 83% %‘? cTYFPERATRY 29%P i‘iﬁhﬁa‘ﬂt cﬂ%‘) °‘!L%‘t NVR (75.5
MHz, CDCH3) @b 166THe éﬁérﬂelﬁjéctélﬁﬁelb:(éba(ré})i?&lh)maﬂﬁﬁo a133 3,
133.2, 133. 9.9._129. 7. 129 6, 129.5

150 0. 125 St9Ee g Gerid s Ryt e herepdon in Eaguedd o)
(C-4) , 78. pRXentyrally-acqepeible awaxe{rﬁ- 8% sSlTekSCHRDY  eBtpile 34. 8,

0 000 P T A il (o e Yobpplastel ). 1>

11- henei cosaf§tialespd.seleenks df%%d%ﬁidé’% eemmleir@c} a® waternei cosanyl
2, 3, 5, 630et rrikYdeng Oyd1utidn O-akd 0ok RHed10f &I SH @SRl EcK Poride S31weson .

Ceprotectod aeiOisl P Lo Lhe BEner A P osE S LSl L LSl O ®2 0o (ga
1H J3,2 4 erplakped QSEaI-EQl\l‘é:Bl) or Bulpdrtlind nbdiMn3 For this
purpose, any bland fixed oil may be employed, including
synthetic mono-or diglycerides. In addition, fatty acids
35 such as oleic acid find use in the preparation of
injectables.




35 7.5, J4,s 2.7 Hz, H4) , 3.82 (appt, 1 H J 4.4, J 4.7 Hz, H2) ,

(dt, 1 H Js,4 2.7, Js,s 6.2, Js,s.

H6), 272
1.17-1 . 47

X CH3) ; 13C NI~t (75.5 MHz, CD30D) : ?9 3(C1) , 84.4 (C2) , 82.8
(C4) , 77.8 (C3) , 72 .0 (c-5) , 65.1(C6

533.1, 30.8, 30.7, 30,7

(2 x CH3) : LRVB (ESI) °“‘17%“

(m 1 H 2x SCHR2), 1.53 - 31 (m 4 H SCH (CH2) 2) ,

3.68

6.2 Hz, H5) , 3.55 (m 2 H H6 and

(m 32 H 8 x CH2, didecyl chain) , 0.84 (t, 6 H J 6. 6 Hz,

%‘fg q\SﬁI#eZS Séol:grei(lamzi di decyl chain) ,

2

14.

) #aY Bl ftal Data

Exanpl e 10 |adminisered i/mrtlwsfdﬂﬁﬁteflmﬁqsmmmﬂﬁeﬂy(ﬁyst&hzagd 6 (n
T, T. cal atp were er e

%§€%ry C%?lcen%?ré :Pon j('ﬁﬁ’é)gv %E%s’ EQ%’FQ%O%%%W% radded to 4

m LB broth ¥esickess tandg nwhebhanellan mésml)es:g/ nkip&eones chn e ons were

t hen made, | ; of a saturated
; lg%%ggdd?%r%gﬁ ?L%Pag?é?far?f gﬁgﬁ" I|£1tﬂo'p:"Igl mcu%at%% at 37 Cwth

9) is descri
M ni mum | nhi

cul ture was
shaki ng for

BT EeTThe TSRS, dex cphe sk bidyleho bires -

concent rati on showi ng iiidd sk 16 | e Gidildiand &t Grch b O MY
t est edConpou MC( 21%%%% copacteri um snmegmati s4(n =9)<0. 26(.n

=9) <0. 2St aph

=9) 256( n —9)c:ﬂoaﬁsu9rmc@mwsté aﬂs@htsﬁ(ﬂnﬂg—@?Mﬁaﬁ)m € 11

| nhi biti QN %ly@ré %ef@?ﬁ&i Z%O%X ouncig)et e%n ? (g1e ri b‘%s;; Tabl e

2. The b| ol ogr cal

a were

met hod. Conpakerit 41Gmg P&y lwaboqm el'dOdm mmght eps ey o(fmrﬂ(hlqs:gim

solution ont@® fyfidta5owi £ aié’m1 Qﬂ% ga on
surface of an LB agar <|>ol atsée:gvig% 2# |nc@%§|on@%{)a37 or three days (M

RS RO (Lo ugpakly e RE sthe |‘PF‘§9R n

t he

snmegma. tis) ¥} ’o%r%ﬁ%?ﬁd’(%ﬂﬁéfhlz@ PR ke conbicned i @i thehi SAXTIRE was

rreasured usi
zone of _i_nhi

Pt DA D ¢S qsﬂo&s@é & é‘i*‘ﬂ‘gfe |ﬂ%5mpfvéﬂ? RidperYing -
(0]

bitio abl e m_t'est edZone
I nhi bi t Fénwt%%'a e | *tﬁﬁ' }%ﬁ +%i“'a$‘ﬂ e P sklan dede of
subtili s+Eatamkmnrmtr.nsaﬁmcal | Bort dxuhmsle ) & ﬂpﬁﬁuxz&mdn tihtended for

20

25

30

35

oral administration to humans may contain about lmg to 1lg

of an active compound with an appropriate and convenient

amount of carrier material, which may vary from about 5 to

95 percent of the total composition. Dosage unit forms
will generally contain between from about 5mg to 500mg of

active ingredient.

no

It will be understood, however, that the specific

dose level for any particular patient will depend upon a
variety of factors including the activity of the specific
compound employed, the age, body weight, general health,
sex, diet, time of administration, route of
administration, rate of excretion, drug combination and
the severity of the particular disease undergoing therapy.

In addition, some of the compounds of the
invention may form solvates with water or common organic
solvents. Such solvates are encompassed within the scope
of the invention.

The compounds of the invention may additionally
be combined with other compounds to provide an operative
combination. It is intended to include any chemically

compatible combination of pharmaceutically-active agents,

, 47.3 (SCHR2) , 36. 6, 36.2,




The conpounds of general fornula (1) are anti m crobial agents. - 34

Ref erences The di sclosure of the foll ow ng docunents is incorporated herein
by reference: Omen, D. J.; von Itzstein, M Carbohydr. Res., 5 2000, 328,
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Stacey, M JLSPHFE cls(?j QYS9 ITRWR TORSEELART af j ck, R
V. Aust. J. M&e@bac&éﬂﬁum2ﬁncﬂﬂ&£h48@ﬁcabhﬂtéhiﬂm SmedmatPey!in, A S
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Throughout this specification and the claims, the
words “comprise’, “comprises” and “comprising” are used in
a non-exclusive sense, except where the context requires

15 otherwise.

It will be clearly understood that, although a
number of prior art publications are referred to herein,
this reference does not constitute an admission that any
of these documents forms part of the common general

20 knowledge in the art, in Australia or in any other

country.

Modes for Performing the Invention

The synthetic scheme employed to prepare

25 compounds in accordance with preferred embodiments of the
invention is now described in more detail. 1-S-Acetyl-
2,3,5,6-tetra-0O-benzoyl-1-thio-f-p-galactofuranose
(compound 2) was prepared according to known literature
methods (Owen and von Itzstein, 2000) without modification

30 and is shown in Scheme 1. All new compounds gave the
expected spectroscopic data. The synthesis of protected 3
(Examples 1, 2, 3, and 4) and deprotected 4 (Examples 5, 6
and 7) alkyl 1l-thio-B-D-galactofuranosides is described in
Scheme 1.

35



Ernst, B.; Hart, G W; Sinay, P. (Eds), Carbohydrates in Chem stry and

Bi ol ogy, WIley-VCH 5 Winheim 2000, Vols 1 - 4. Bennett, S.; von
Itzstein, M; Kiefel, M J. Carbohydr. Res., 1994, 259, 293-299. Park, W
K. C.; Meunier, S. J.; Zanini, D.; Roy, R Carbohydr. Zett., 1995, 1,
179-184. 10 O - 36 dains: 1. An an_tiz-fri_crobi al conmpound of general
formula (1) -R X5X2Xy 5 (1) wherein RL i'S selected fromthe group
consisting of optionally substitutged al kyl and optional |y ggubstituted

al kenyl , each of which may be interyup dy one or nore 10}he tonms or
functional groupslasiedeect-ed-f r orfFt 'ﬁgﬁn’conmsﬁmg of #O~S, SE;NN% and
- (Y) nC= (2 (T) n- and contains at |[east four carbon atom;

optional ly substituted aral kyl whi clF*fray®®Be interrupted wit Hh t?\Bé al kyl
noi ety by one or nore heteroatons or functional 15 groups sel edted fromthe
group consisting of O B3] - N: NR6 and - (Y),~C=(2) ( n-é Xl is selected
fromthe group censi %;Ou ;ﬁ\@gﬁms NR2R 4z, hal,ggen sl Z) (T)
nRz, -N (C= (2 (1) nRz , OCN, SCN,—0S03Rz, 0s0 z, OPO3R2R z,
OPO2R2R z, S(O Rz, 20 § O%zRz, S (O zORz, PO3R2R , BNR2R  z, SNRZR
z, NHSRz, SSRz and Rz, or is an oxo group, =S, =NORz or =CHRz and X' is
absent: Xz is sel ected f Boht ¥ Re §roup consisting of OR$,"SR3'SNR3R 3,

hal ogen, - (Y) ~,C= (2) (T) nR3, -N (C=(2) (T) nR3) z, Ns ~ 25 CN, QCN,
SCN, OS03R3, 0OS02R3, OPO3R3R 3, ODOZE\EE %, S(O R3 S (O zR3, S (O
zOR3, PO3R3R 3, NNR3R 3, SNR3R 3, , SSR3 and R3, or is an oxo
group, =S, TSRpents -QHRXemdibizonss adsent pyfS iNEE,edt &g firigmBtztd ,gr oup

t 4., 30 R, wh Z
(TR 2 nes G 2o, T84, Mo s, HeEIIRRe e SR ) HBE R TS (o)
R4, S (O zF!!lz s)(@)r(E@Rhnq!HsPo@MR M(Wz,utsmm, Qg,l\lﬂlsmamssm and

R4, or is anvéow, ¥FOUR FSNSNOR4 or =CHR4 and X3' is X4 X4 X3~ ::. n X3

- 37 absent;
The synthesis of protected 5 (Example 8) and

deprotected 6 (Example 9) branched alkyl 1-thio-f-p-

10 galactofuranosides is described in Scheme 2.

a B O\) ,,,,,, OBz
D-Galactose _ 2
BzO (CH2)nCH3 HO (CH2)nCH3
R B
BzO 1y c HO 1,
. ;__7/ (CHg)nCH3 - . p/ (CH2)nCHs

Scheme 2
15 Reagents and Conditions: a) i) pyr, 100°C, 1 h, ii) BzCl,
60°C, 2 h, iii) rt, 24 h; b) SnCl,;, CH.Cl,, HSC[ (CH2) ,CH3] 2,
0°C, 2 h, N;; c) NaOMe, MeOH, rt, 2 h, N,.

Example 1
20 Hexadecyl 2,3,5,6-tetra-O-benzoyl-1-thio-f§-p-
galactofuranoside (3, n = 15):




XQis selected fromthe group consisting of ORS, SRS, NRSR S, hal ogen, -
(Y) mC= (2 (T) nRS, -N(C= (2 (T) nR5) 2, Ns. CN, OCN, SCN, Os03Rs5,
0OS02R5, OPO3RSR S, OPO2RSR S, S (O RS, 5 S (0O 2R5, S (O 20R5, PO3RSR
S, NNRSR S, SNRSR S, NHSRS, SSRS and RS, or is an oxo group, =S, =NORS or
=CHRS and X4' is absent; or X1 and X2 _toé}ft_her constitute a doubl e bond, or
X1 and X2 , X2 and X3 , X2 and X4 , X3 and X4 , X1 and X1' , X2 10 and X2'

, X3 and X3' or X4 and X4' together forma ri ngy m and_n_are i ndependently
zero or one and Y, Z ahd & SPEubieRpRhdbntTdcetyet etr 3 rOrketRA P oup

;:(onsi Sfj [ ;\(g berkodl - nﬂ%mﬁﬁ-vmejd ffae_a%‘tdﬁl%ﬂfawszg@ (ar4oalni@/,g,of.>@, n&ﬂﬁ:’l), x2'
s' an ar or . differ an e selecte r rqup
consi sting o y%ri())r d%‘fﬁ’i‘%n§ﬁ§/ %Jubsﬁll ?‘Ltr%o il ,d%%aﬁ 3"33
substi t ut ed ahdar N, vqr;t |aﬂ@d ishetliamitoed (r.\H ,mla,n(équsisc)nal IThe

substituted pralkyly : 4y sﬁi? e, tihe sanme 20
or different and ar% se ect ed &o%ﬁﬁe gro%égnco t1ng of % 8

optional |y sbkeFtthis &ing|thepdiethylsningsand (RME Vﬁ#@r%mo‘cmgl onal | y

substituted @idér FEGLCER pYessbsd |t uied AESl e, wwttmlaﬂmtiﬂ uted
acyl and a car bohyzisgte noi et 25 with the &r ovi so_that i s other than
A

benzyl and 2Ft9PAGs{59ibth washed onae piftly aﬁ’e"o‘f%r(ft%a‘#hyﬁ%gen or a

group i nkedt‘tr:Dcé hoe:.th Nga t&E O HH mpaaxb@ruﬁfé@%w&ﬂmlazsm a The
phar maceut i cal

gt abl e saét $ere 30.2. A cor?oun % cl ai rgd in
cl ai m 1 wher®? AR PRI HATFT AT RIFTRRETTF oD FI AT |
| i nkage may ¢h1t@natmraﬂ>hed:hm nguae A (orpold)d as a:lpalmdordswmlsymﬁ
wherein Rl i ky f en conmpound
as clained in 8::? r%{_S@O\z\ﬂe ilzfn qu‘l g(h}wbr aﬁ%ﬁ‘%‘ chalylr% "al kylﬁ% ?EPQ a
het er oat om dﬁHﬁcﬂDq:h‘)kaée fay 68t d0r Upt, 2ReHeh4i . 0505,_)A éofRBound as

clainmed in ofaimmg) ofsme(ﬁpéﬂﬁwlé (11d, Ry | 5(CHR), -3, F§ éél)
wherein is 0 to. 22, :grefera ly 0 to 10, moré 10 preferably 4, nore

pref er aﬁgy st®¥93Q $o D Hordir HostS Q1 BABRATERE dhd WwHbr efzns & H@tér’oeﬂ om or
acyl |inkageHzpyH-SEPAr £ 83 ahHserdn €Hr PHIOS wnhlm 4 he, rmmetryz apel at

| east two of apd Kyl e Q kyl ,
preferably &304§F§< P E%rlg S"Fa% ‘?i}gl rs éZAGe%I {&/'I ryg{ cll
preferably GECHS) al:ky65 tarspa et eqmbli;eﬂ ® aﬂkyJ 7351d{mys-bﬁlzt—lwasamﬂ or
different. AH8TPQURG _3s I ne cl er Saagbranched
al kyl m)l ety o‘faﬂ erl{%?dl f@%ﬁ é%(lh Qé &2)131083%“& ?:I—B Réﬁs 3 H 3
. z, CHs); .5 MHz, CDCl5) : 8 166 0, 165.7,
165.5, 165.4 (4 x OgOPh), 133.5, 133.4, 133.2, 133.0,
130.0, 130.0, 130.0, 129.8, 129.7, 129.5, 129.5, 129.0,
128.9, 128.4, 128.4, (4 x OCOkPh), 88.3 (Cl), 82.9 (C2),
81.0 (C4), 77.9 (C3), 70.3 (C5), 63.4 (C6), 31.9 (S-CHp),
25 31.2 (S-CH.-CH;), 29.7, 29.6, 29.6, 29.3, 29.2, 28.9, 22.7,
(13 x CHz), 14.1 (CH3); LRMS (ESI): ™/, 859 [(M + Na)~,
(100%)]1, 875 (13), 854 (11).

Example 2
30 Decyl 2,3,5,6-tetra-O-benzoyl-1l-thio—f-p-
galactofuranoside (3, n = 9):
To a soln. of 1-S-acetyl-2,3,5,6-tetra-0-
benzoyl-1-thio-f-D-galactofuranose 2 (820 mg, 1.25 mmol)
and l-bromodecane (260 pl, 1.25 mmol) in dry DMF (8 ml)
35 under N; was added diethylamine (3 ml, excess). The
reaction was left to stir at room temperature for 4 h.

After this time the diethylamine and DMF were removed




(') wherein p and q are the sane or different and each is >1, preferably
1-29, nore preferably 3-23, still nore 25 preferably 5-15, and npbst
preferably 9. 7. A conpound as clainmed in claim1l wherein Rl takes the

general formula (1V) ~O(CH2)"CH3 -CH2-CH O (CH2)WCH3 30 (1V) - 39
wherein v and w are the sane or differ_er\% and each a.s >, preferably 1-29,
nore preferably 3-23, still nore prefera?y 5-15, and nost preferably 9. 5

8. A corrpound s clainmed.in claimany one of clains 1 to 7 _wherein, at | east
two of XI, 3(‘3 ’é?\‘%lu‘?@ d PESHBIER T esTPP nRRELAES (oS [ FhgP 1 f e &0
car bon- oxygemtdzwd(saanp) Auashpduoicaswitiai 0eSl M. BCT| g5 BLwherii n X1 is

selected fro nS| en Yis Q
preferably €%§%§59&§H fgbdg%gd§§§%&rléaq?Veéf%%ﬁ%dUndng clained in
claim9 mher%¢hvemt|EaaSrawdvedytn@eranqdumgd piessurenmpodnthasres sdwed in
claim8 whergi fomed @&t a3 8 %05 () rrf‘r
(2) (T) nR3 when Y i %J’Bf OE“(O) ’?Kagggc%i% Bowbyem
12. A conpouffP2sg} 4%%& |$k(9 5n:h?&ﬂﬂ§7§ﬁ93ﬂaﬁ §Jhydr5x§MRoK39@yloxy
13. A conpouvlz ascmépg)rreds i . leigm® vhe T) {leo\r,l\ﬁX%IY% &@ﬁl)ecltaedluﬂm %?:e(q
group consi s en Y is O prefera
R4, OSOBR4 d%m 69 Yép é’&%n‘é h asTor 8 e cBFn BT m3BIneroin Ra
i s hydroxyl (ilsrmcyls)xyl Bp H51) A 5o5poiaspasert at et n'(m)..ccj gi):r:n@ Werein X4
i s sel egtyed om t onsi st S, nC= T Y is
0] prefgltroabléé & {Qé@cgm%t gngO%%RSJ 4%5& g é R@ n78
claimed in clmin? 15, vmeﬁ%lmdl%SH-r@;bhde oKy | (my 2acy) o5GHa and SCHb) ,

1.65 (apparent quintet, 2 H, J 7.5 Hz, S-CH,-CHa and S-CH,-

CHb) , 1.20-1.42 (m, 14 H, 7 x CHy), 0.89 (apparent t, 3 H,

J 6.7 Hz, CH3); *>C NMR (75.5 MHz, CDCl;): & 166.3, 166.0,

15 165.8, 165.7 (4 x OCOPh), 133.8, 133.6, 133.5, 133.3,

130.3, 130.2, 130.1, 130.0, 129.8, 129.7, 129.2, 129.2,

128.7, 128.7, 128.6 (4 x OCOPh), 88.8 (Cl), 83.1 (C2),

81.3 (Cc4), 78.2 (Cc3), 70.5 (C5), 63.7 (C6), 32.2 (s-CH») ,

31.5 (S-CH,-CH,), 29.9, 29.8, 29.8, 29.5, 29.4, 29.1, 22.9

20 (7 x CHp), 14.3 (CHs).

Example 3
Octyl 2,3,5,6-tetra~0O-benzoyl-1-thio-fB-p-
galactofuranoside (3, n = 7):

25 To a solution of 1-S-acetyl-2,3,5,6-tetra-0-
benzoyl-1-thio-f-pD-galactofuranose 2 (464 mg, 0.71 mmol)
and l-bromooctane (115 pl, 0.67 mmol) in dry DMF (5 ml)
under N, was added diethylamine (2.0 ml, excess). The
reaction was left to stir at room temperature for 4 h.

30 After this time the diethylamine and DMF were removed
under reduced pressure. The residue was then diluted in
EtOAc (50 ml), washed once with 0.5 M HC1l (50 ml) and
twice with water (50 ml) and dried over Na,SO;. The
solvent was removed under reduced pressure and the residue

35 chromatographed to give 3 (n = 7) as a pale brown syrup
(159 mg, 30%). R 0.35 (hexane-EtOAc 4:1); H NMR (300
MHz, CDCl3): & 7.26-8.10 (m, 20 H, 4 x OCOPh), 6.10 (m, 1




- 40 17. A conpound sel ect ed fromthe group consisting of hexadecyl
2,3,5,6-tetra- O benzoyl - 1-thi o-~-D gal act of uranosi de 5 decyl 2,3,5,6-tetra-
O benzoyl - 1-t hi o- ~-D gal act of uranosi de octyl

2,3,5,6-tetra- O benzoyl - 1-t hi o-~-D gal act of ur anosi de hexyl 2,3,5,6-tetra-
O benzoyl - 1-t hi o-~-D 10 gal act of ur anosi 11- henei cosanyl 2,3,5,6-tetra-

O benzoyl - 1-thi o -n-gal act of uranosi de hexadecyl

1-thio-~-n Iact fur decyl 1-thio-~-n-gal act of uranosi de 15 octyl
1-t hi o- (3- nglgal%c %%s? r it 2t nf ol ~- gl e tiF urliidsi R 6

11- henei Cosaﬂyi'oé.dtéuolﬂn Igai)apts)fma baeend &, AL Neef Zmzd3e=i P emaration
o 5 Formung ofyoarer a0 g, U TR0 K o kL) 6
1. ~~.... 0O(r, X H, H-6a and H-6b), 2.68 (m, 2 H, SCHa and SCHb),
5 1.64 (apparent quintet, 2 H, J 7.5 Hz, S-CH,-CHa and S-CH,-
Cib), 1.15-1.45 (m, 10 H, 5 x CH;) 0.89 (apparent t, 3 H, J
6.9 Hz, CH;); *>C NMR (75.5 MHz, CDCls;): 8 166.5, 166.1,
166.0, 165.8 (4 x OCOPh), 133.9, 133.8, 133.7, 133.5,
130.4, 130.4, 130.3, 130.1, 130.0, 129.9, 129.4, 129.3,

10 128.9, 128.8, 128.8, 128.7, (4 x OCOPh), 88.9 (Cl), 83.3
(C2), 81.5 (Cc4), 78.3 (c3), 70.7 (C5), 63.9 (C6), 32.2 (s-
CHy), 31.6 (S-CH,-CH»), 30.1, 29.6, 29.5, 29.3, 23.0 (5 x
CHz), 14.5 (CH3): LRMS (ESI): */, 747 [(M + Na)*, (97%) 1,
763 (20), 579 (100).

15
Example 4

Hexyl 2,3,5,6-tetra-0O-benzoyl-1-thio-f-p-
galactofuranoside (3, n = 5):
To a solution of 1-S-acetyl-2,3,5,6-tetra-0O-

20 benzoyl-l-thio-P-pD-galactofuranose 2 (807 mg, 1.23 mmol)
and l-bromohexane (173 pul, 1.23 mmol) in dry DMF (5 ml)
under N, was added diethylamine (3.0 ml, excess). The
reaction was left to stir at room temperature for 4 h.
After this time the diethylamine and DMF were removed

25 under reduced pressure. The residue was then diluted in
EtOAc (50 ml), washed once with 0.5 M HC1 (50 ml) and
twice with water (50 ml) and dried over Na,SO;. The
solvent was removed under reduced pressure and the residue
chromatographed to give 3 (n = 5) as a pale brown syrup

30 (363 mg, 42%). R 0.31 (hexane-EtOAc 6:1); H NMR (300
MHz, CDCl3): § 7.26-8.12 (m, 20 H, 4 x OCOPh), 6.09 (m, 1
H, H-5), 5.67 (apparent 4, 1 H, Js3,4 5.2 Hz, H-3), 5.63
(broad s, 1 H, H-1), 5.55 (apparent t, 1 H, Jo,3 = J»,1 1.4
Hz, H-2), 4.83 (apparent t, 1 H, J 4.6, 4.2 Hz, H-4), 4.75

35 (m, 2 H, H-6a and H-6b), 2.69 (m, 2 H, SCHa and SCHb),

1.65 (apparent quintet, 2 H, J 7.5 Hz, S-CH,-CHa and S-CH,-
CHb), 1.15-1.45 (m, 6 H, 3 x CH;), 0.89 (apparent t, 3 H, J



(V) wherein

Rlo is an acyl group, preferably acetyl - 41 5 and X,

X3 and X4 are as defined above, but with any free hydroxyl, thiol, or
groups protected by a protecting group; with a conpound of general for

(VI): Br-R1
10 and, opt
preparation
S 3 X2 Xy 7

(M1) -Ri

acetyl or
any free hy

5

10

15

20

25

30

35

(M) wherein RL is as defined above; in the presence of a
ionally removing the protectigg groups. 15 19. A nethod of
of a conpound of general formula (1) Xa Xa OS RL X3 '"'1,

X2,

am ne
mul a
base;

~~ X

(G e {d ) SRkt Bk EPTPON e SR ol or

beh6%y8, hﬁﬂ X1(4x2 OCGBPhaNngd XA3a8¢ 333det|naﬂ Bpove3bmy 25 with

digxys, 1960k, PEoasl NE3groUPS3RT Pt eptgdy by, gopsotessing ar
129.7, 129.2, 129.2, 128.9, 128.7, 128.7, 128.6, 128.6,
128.5, 128.5 (4 x OCOPh), 88.7 (Cl), 83.1 (C2), 81.3 (C4),

78.2 (C3), 70.5 (C5), 63.7 (C6), 31.6 (S-CH;), 31.5 (S-CH,-

CH,), 29.9, 28.8, 22.8, (3 x CHy), 14.2 (CH;); LRMS (ESI):
™/, 719 [(M + Na)*, (60%) 1, 735 (7), 579 (100).

General procedure for the removal of benzoate protecting
groups:

To a solution of the protected alkyl 1-
thioglycoside (0.45 mmol) in dry and degassed methanol (20
mL) under an atmosphere of N, was added one equivalent of
sodium methoxide (1M solution in dry and degassed
methanol) . The reaction was left to stir at room
temperature for 2 h. After this time the reaction was
neutralised with Amberlite (H') resin. The resin was
removed by filtration, the solvent evaporated under
reduced pressure and the residue chromatographed to

furnish the desired deprotected compound.

Example 5
Hexadecyl 1-thio-P-pD-galactofuranoside (4, n =

15):

Yield : 81%. R: 0.50 (EtOAc); 'H NMR (300 MHz,
CDsOD): & 4.99 (4, 1 H, J1,» 4.5 Hz, H-1), 4.01 (dd, 1 H,
J3,4 7.4, J3,2 4.8 Hz, H-3), 3.88 (dd, 1 H, Jy,5 3.2, Jy,3 7.4
Hz, H-4), 3.84 (apparent t, 1 H, J2,3 = J»,; 4.7 Hz, H-2),
3.69 (m, 1 H, H-5), 3.57 (d, 2 H, J 6.2 Hz, H-6a and H-
6b), 2.60 (m, 2 H, SCHa and SCHb), 1.60 (apparent quintet,
2 H, J 7.4 Hz, SCH;CHa and SCH,CHb), 1.18-1.42 (m, 26 H, 3
x CH2), 0.86 (t, 3 H, J 6.8 Hz, CHj).

oup;




wi th a conmpound of general forrmula (M11): X4 XQ X3 ':,~,,." OO Xs - 42
HS-R1 (VII1) wherein R is as defined above; in the presence of a catalyst,
typically a Lewis 5 acid; and, optionally renoving the protecting groups.
20. A nmethod for the treatnment of a patient with a 10 mcrobial infection,
conprising adm nistering to said patient g.jherapeutically ef fective anount
of an antim crobial conpound of general %ornula (1) as clainmed in any one
of claimse 1 to 17, 15 21. The use of an anti-m crobial conpound of general
fornula (1) B%aBPLe®d in any one of claims 1 to 17 in the manufacture of a

medi canent for use in péeylrpatheotpa-qaldiciiinddifRet(Onn 20 g2, A
phar maceuti cal conposijiop,co i sipg an anfimcrohial c oynd. of general
formula (1) as clai ned§+?1f%hy5r§%e £ a'gﬁ%gﬁt%"#o%g‘%qghap utically
accept abl e c6300 eMHz 25CI2:0D)A et Bad20f(dki 11l HNg Ja, .nUCEGOHEZGaH-IM, doOBri sing
exposi ng sai 1 C r gani 0 an | -Jp crphjal € f .gener al
formula (1) %@bljz:i?ﬁ)nbdﬁﬁ'ﬁsf;néy o':ﬁ'e2 (?tdcld;z}’rrsno?)t’o %7 g(gﬁd, 1 ﬁ‘g I}'e,ﬂ\bgst ract
The present 2n%endi,en’ @Bz esHt4) noveB7t hapw)l ¥ cobiBlesini-2n- dalBadizof Hranose

that have anpntsmsrepi 8l RClLaOf) K NBLEQUpaf 03 fNhefre SYNUDESH S 2na H-
pharmaceutical conpositions contalning themand nethods tor the treatnent
of patients SU¥fefi$y McrdfialSCH2), 1.62 (m, 2 H, J 7.4 Hz, SCH,CH,),

1.22-1.46 (m, 14 H, 7 x CH,, decyl chain), 0.89 (app t, 3
10 H, J 6.5, 7.0 Hz, CH3); C NMR (75.5 MHz, CDsOD): 8§ 90.7
(C-1), 83.9 (Cc-2), 82.8 (c-4), 78.3 (c-3), 72.1 (Cc-5),
64.6 (C-6), 33.1, 32.0, 31.1, 30.7, 30.5, 30.4, 30.0 (9 x
CHz, decyl chain), 14.5 (2 x CH3); LRMS (ESI) ™/, 359 [(M +
Na)®™ 33%] 242 (100).
15
Example 7
Hexyl 1-thio-f-p-galactofuranoside (4, n = 5):
Yield : 97%. R 0.38 (EtOAc); 'H NMR (300 MHz,
CD;OD): 8 4.99 (d, 1 H, Ji,» 4.5 Hz, H-1), 4.01 (dd, 1 H,
20 J3,4 7.5, J3,2 4.9 Hz, H-3), 3.88 (dd, 1 H, Js,5 4.9, Js,3 7.5
Hz, H-4), 3.85 (apparent t, 1 H, J2,3 = J>,1 4.7 Hz, H-2),
3.69 (m, 1 H, H-5), 3.57 (d, 2 H, J 6.2 Hz, H-6a and H-
6b), 2.60 (m, 2 H, SCHa and SCHb), 1.59 (apparent quintet,
2 H, J 7.6 Hz, SCHCHa and SCH,CHb), 1.20-1.43 (m, 6 H, 3 x
25 CHz), 0.87 (t, 3 H, J 6.8 Hz, CH3).

Example 8
Methods for the preparation of an alkyl thiol

(HS-R;) are well known to a person skilled in the art. 1In

30 this case ll-heneicosanol was converted via a sulphonate
ester (ll-heneicosanyl p-toluenesulphonate) to the
corresponding bromide (ll-bromoheneicosane) before
displacement by thiocacetate anion to give 11-
acetylthioheneicosane. The thicacetate was de-S-

35 acetylated to give the desired thiol (ll-heneicosanyl
thiol) .




i nfection.

A% A. . A A% AhL. A% AA9. A. . Ah% A. Ahr. A{. A{. A{. A{yL. Ah. A{r. Ah. A9. AL. Ae. A9. AU%
. A% AA . A AA% A . A9. A AD. Ah. A*. AU. A, . A9. Ay. AU. A{. A9. A{. A{ _. Al O- TVS$/ 2As

, 1 {tngaZTQ cal] ca UV caU ca UWV]cal]ca UV]cal ca W]calU ca W] calca

W] cal] ca] caU] ca] cal] caU] ca U] c*a] caU] calj cal] ca] cal] cal] ca

U c”a] ca/ 27c{58TBEF i kp{} xsni c*YT] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
aU] cal] ca] caH_gI_a L&C"a caU]_ca WV] cal] cal] ca W] cal] ca W] cal] cal]ca

lJ\/_l CalJ] ca eneirco

=H{upj e_ZTal] ca] cal] calaghls i ath£ad ngs) ¢205 ahfy ¢ a2 ad)| madTpdsa] cal] ca] ca]

TS soo bR L eI R SEEREPLIS SRt pambined ang bevted YR8 Ray cal
cal] ca] cal] cRyuseh chlame) uaqleaLI]Iz:airUau] dz] gas| e&]:d&él]:lca] The| £ahskUpaa] caj ca

E* U e _ZTal] ca
ﬂggﬂc;a%ca]%ﬁaﬁgﬁé Eo ca ca %% {(::lla ca \A%?%a %f #ca cal] ca] calj]
ca] cay ca] ca‘iﬁ%’a‘]’m’é‘a ) opas - addeql] an@ the mixtyre :

5 K<l <nro<<gss vatgaﬁé&eﬁéJaéJ]M&a]&@Lﬂccain@fcq\izcaUh%LQaﬂﬁal e2heal caU] ca]
cal] cal] ca] calj ca aU] cP ca%cagaU] cal cal] cal caLgca] calUl ca ca<<::::= =7=\ =

QB84 a} gt R4 e ca] cau
] ca] ca] ca] catémﬂzmtllwa% cet Lokdd of e84 cond €indd caulpaeb& CS%J]%}] Q@]cﬁ&UNCz‘a] ca@@

%Aééﬁgﬁﬁ%%%j%@%@a%%%ﬁ%%W%ﬁ i cadRad G oadPch®ey) ca] cal ca
U] ca] cal)] ca] zelyent cedd cafapifatdd avldes cotducdd ahfesdued ] caflemnEqEy F| FGG3H
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cal] ca] ca] ca] ca] cal] ca] ca
W] caV] ca] cataldf Q%)) c%ﬂi]k%?]%micaq%w c63 Q% M 7 JhS) JREKITAL AN pVs M
NENVIN( N* NNNQ ayer was dried over Na»SO0, tered, and solvent removed
PP} xs | c"X c"Y ca a] ca] ca] ca] ca].cal] ca] calU] ca] calU] ca] c
m Cal}}% t# \.[11:(% L'J\ljw was bonded to silica
W] cal] ca] ca@iﬂﬁw T 7&?@6’:&5’6&& TIRHUDAL G 2E SEAMSBBYEY| vakf ™ [
UPh] caU ca] C&Lﬂféﬂ; Lﬂ&aclhro a(,:&lgra hed U\ﬂexa e- aﬂ&?\g C]‘:i] Cﬂ.\é C%lc% W cal ca
Hex-EtOAc 6:1) to furnish l1ll-heneicosanol as a white
powder (3.44 g, 46%). 'H NMR (300 MHz, CDCl3): & 3.58 (m,
20 1 H, OCHR), 1.26-1.48 (m, 36 H, 18 x CH;), 0.88 (app t, 6
H, J 6.9 Hz, 2 x CHs); °C NMR (75.5 MHz, CDCl3): & 72.0
(CH), 37.5, 31.9, 29.7, 29.6, 29.3, 25.7, 22.7 (18 x CHy),
14.1 (2 x CH3); LRMS (ESI) "/, 335 [(M + Na)* 8%] 413 (100)
489 (11).
25
ll-Heneicosanyl p-toluenesulphonate:
ll-Heneicosanol (2.54 g, 8.14 mmol) and tosyl
chloride (4.65 g, 24.4 mmol, 3 equiv.) were dissolved in
dry pyridine (40 mL) at 0 °C under N,. 4-
30 Dimethylaminopyridine (10 mg, catalytic) was added and the
mixture was stirred for 10 minutes at 0 °C under N,. After
this time the ice bath was removed and the mixture was
stirred for a further 7 h at rt under N,. The solvent was
then removed under reduced pressure, and the residue
35 dissolved in CH;Cl,. The solution was washed with 1 M HC1l
(100 mL) , and then with sat. ag. NaHCOs; (100 mL) to

neutrality. The organic layer was dried over Na,SO,,




UV] cal] ca] ca] cal] ca] caU] ca] cal] ca] calU] ca] caEY&Z) zzzzZzZW Y[ _\ b\d] g] z"}*~__

b
ggbbbbbb) h| vgl f * ZUh] ca] caV] caV] caV] ca] ca] cal] ca] ca] cal] ca] cal] ca] cal] ca] caU
] ca] caU] ca] cal] ca] calU] ca] cal] ca] caU] ca] ca] cal] ca] cal] ca) h7hAhi hshhhhi i jj kkl
I
qmggofarfm s{t{vgkf [ Unh]cal] ca] cal] ca] caU] ca] ca] cal] ca] cal] ca] cal] ca] cal

a] cal] ca] ca cal caV] ca cal] caV] ca] caV] ca{t ~t ruyu{vvvvv
\(;wwxx, yl y6yz¥(§ %”‘? 1 }?’lézo%d %Fﬁ'ﬂ}ﬁ%ﬂ‘t‘% %%fl)]ﬁ:‘%ﬁ%%ﬁ]%a] 9 cal ca
U] ca] cal] ca] ced i dad gﬁsa&l}?miaéie&&fa%w a&i&ﬂ@aﬂm&} czad.ﬂlz“;acmz'iLc lzfaU] ca

a _
3\/]/] ggﬂ gg} 22{811 %%% gré a@P B&‘ i(:Jéa;] %/%h%}éfﬂaa%ﬂ%ﬁ%%]c cal] cal] ca
] caU] ca] ca] C%E@n@h}lrphctrqb@e(l%ﬁ} LiJ]@béana]@:a]} céd calg cB88%) ca] E6AMRaBOA] ca] ¢
U 2] cakcauez) caidegloat gaqll fgjdé;té opthcathes) saikan M oad) e, 2

UV] ca' >@Tmd: < LeD~stf ZTh
W] ca] cal] cdf cal|& ) &4 c o Wa] daPda](@tiedetoaflc 8l JafcQUHZa] €H)) ca

UV] ca] ca] calf caq ced ¢ caﬁ]ma][ﬁbﬁwﬂa L\_{_a -AFIERUY ; agr Zl:J]hsnhCL:XQ:gH Uj_c&,ijaU% ca} ca
ca ca ca cay| c calca]c”alcalcalca
ﬂg:} g:iﬂcg?gfﬁ% ?’L'a;%rgzl }%Uh] L‘M]e 8] d2BPc & fCéU]H]U }'Jc

ca g Xa] cal] c

a] cal)l ca] calgwal; CaHGMWMS&miﬂ]Wﬁal 6a] aal] 23] e34] 83] ¢ab] 63] cal] caR

-LI;} c’g\é]\(gigjo 2?]6% {z cﬁﬁ%éﬂa]c?g]w%ggf%gw ?]4] 3aU]UFg %c‘a g&cag%‘cga] @3u]4¢a] cal] ca

6>@KMRT! =?2{ g%k e3 ZI2f \}] 128U cd2dl)] €1 caldrA], c 2U). 6a)(sRUCH3) callich] ¢2alkca] ca
U]U]ca] cal caU]@!g])caU]L%ca(gg%\] @gU]‘f@d ctah& c_p]l\%U] g_@]OQGE}U] ca?{}0f Ykmx{vpke [ Th]
U

U] c”a] ca] cal] ca] cal] ca] cal] ca] cal] ca] caU] ca] cal] ca] caU] ca] cal] ca] cal] ca] caU

] ca] ca] cal] cal-swdntc Gt d sad Hrad ] cal4KNHIc#%<H n8B; B} #* . MI| wr ke”Woh] U] ca

&V]/j gg] %ggiﬂcga ca] caEg Rywmide alT @& Sk ARl @it ddtal cay cal ¢
ay] ca] cal cﬂaﬂﬂc&@éﬂ&%aﬁ%ﬂdﬂﬂﬂ&ﬂwtﬂzdmﬂ o] T atda1g) caddecal cal]

0 cral] on oty Sy b e et A A, SR ) S g af R A% a) cal
ca]c”a]ca] c& dauqrcdﬁma{d] caM&]ec:a]tba]sc’ta}nea]the] sawpea]tcaa]scac}an@td}eda] cajcalc

g% (r:??]vgﬁzacgl?radezl% TIca (?ﬁ %ea]a::na %ha czﬁ alta ﬁoj'v 1 aJ] cal] ca] ca
U ca] ca®fca] Q:aq]géw 1 cad ]%Céqfemmm%aq% a#nQﬁ oD |agyl fa[ Vj d_ZT
1 WU ] caU] cahedd] ca]mlﬂmaléﬁiﬂ&adéa&ﬂ&almxcaq 100lhaa)] cadd i RiGall ca] cal]
cal] cal] ca] ca aj ca cal ca cal/ 4>BDA Nvk| *-~dz| v kf [Ud_ZT] UUU] ca] c
aU] ca] ca] ca@] u}%‘i] Re) ﬁ‘é%%%\ cEFRAVRL Yy RAK cﬁ?@‘é?ﬂ’éa?ﬁ%?)f’é’&?c ®J ca] caU
] ca] cal] ca] @iﬂmaﬁmallﬂ-&&]&ﬁﬂé}ﬁﬂdﬁéne as a clear Cill (1.27 U,] 72]%) J ca]

ke zUj d U & U.ca a cal] ca] cal] ca] ca
{J]Vga]ecauj] ca]Zr-cga U] qf%ﬁoda‘ﬁ ca J lé]acfljdééi%‘ga\%fsg‘flﬂh%AH i pv{BE vgkf"
[Ud ZTE BJUU]RJK]J@lqada]QIaU] HE@alrRya o). 63],ch§}:aa]e¢aU}EaI]lmU] 20 cdlk cal cal] ca] c

k14
?U} \?\g} ?Z[U]\fcgi%} ?J BFgglllJIngq ggll-]fgg% fc‘iZLfa cae drta) ca?_caf(:aﬂ] %’Sﬁr@aﬂ 3ab] ca] cau
] ca] caU] ca] ¢y a3 a*U]Céh}eaQ B8d(erp t,

$* a@p} UDJU]e_GZE diLzJ‘]ZT]Z]Ul;H QﬁmaU] &y Q«}Mﬂ Sy C;étlcﬂ%f;bca@] CgbC@Ul(éﬁ} CaU] ca]
cal] ca] ca cal ca cal ca

| vakf [ Uj d % l%UU]%'a] t%g :ﬁ]'cg’ﬁ g éﬂ%a]zcga]lcra@} ceﬁ'czﬂi)csa] Y T8 cal ca
U] ca] caBpcalamy], capcau|eakceaulra] cmzﬂ:salm)U] z@4 cpiM—BRINY¥ dl D00yl N(EBXS d_ZT
]]1cal] ca] calglqui%%qi%@)c;alﬂ ca] call ca] c"a

ll-Acetylthioheneicosane:
ll-Bromoheneicosane (1.00 g, 2.67 mmol) and
35 potassium thiocacetate (0.64 g, 5.80 mmol) were dissolved
in dry acetone (50 mL) and refluxed for 20 h under N,.

After this time the solvent was removed under reduced
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l-héneicosany thloacetate as peach coloured oil (880
mg, 89%). 'H NMR (300 MHz, CDCl3): 8 3.50 (tt, 1 H, J am
= A,B'1l 5.7 HZ, JA,B2=A,B'2 7.6 HZ, CH), 2.31 (S, 3 H, SE),
1.15 - 1.65 (m, 36 H, 18 x CH;), 0.87 (app t, 6 H, J 6.7
10 Hz, 2 x CHs); *°C NMR (75.5 MHz, CDCl3): 8 196.1 (COCHs),
44.7 (CH), 34.8, 31.9 (2 x CHy), 30.8 (CocHz) , 29.6, 29.5,
29.5, 29.3, 26.8, 22.7 (16 x CHy), 14.1 (2 x CHs); LRMS

(ESI) "/, 393 [(M + Na)* 42%] 413 (100) 357 (42).

15 1l1-Heneicosanyl thiol:

To a solution of ll-heneicosanyl thioacetate
(500 mg, 1.35 mmol) in dry MeOH (30 ml) was added one
equivalent of NaOMe (1.35 mL, 1M solution in dry MeOH).
The reaction was stirred at rt for 70 minutes under N,.

20 After this time the solution was neutralised with
Amberlite IR 120 (H') resin, filtered and solvent removed
under reduced pressure. The residue was dissolved in
EtOAc (100 mL), washed once with ag. NaCl (100 mL), dried
over Na,SO,;, filtered and the solvent was removed under

25 reduced pressure to furnish ll-heneicosanyl thiol as a
pale yellow oil (330 mg, 75%). The de-S-acetylated
product was used without further purification. (TLC; Re
0.70, hexane). 'H NMR (300 MHz, CDCl3): § 2.78 (m, 1 H,
CH), 1.19-1.70 (m, 36 H, 18 x CH,), 0.88 (app t, 6 H, J 6.9

30 Hz, 2 x CH3); %°C NMR (75.5 MHz, CDCl;): & 41.2 (CH),
39.0, 31.9, 29.6, 29.6, 29.4, 29.3, 27.1, 22.7 (18 x CHy),
14.1 (2 x CHs3).

ll1-Heneicosanyl 2,3,5,6-tetra-O-benzoyl-1-thio-pB-p-
9):

To a solution of 1,2,3,5,6-penta-O-benzoyl-o/B-p-
galactofuranose 1 (178 mg, 0.25 mmol) in dry CH,Cl, (4 mL)

35 galactofuranoside (5, n
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14

87.8 (c-1), 83.1(C- 2), 81.1 (C- 4), 78.0 (C-3), 70.4 (C-5),
63.5 (C-6), 46.7 (SCHR;), 35.4, 34.8, 31.9, 29.6, 29.6,

25 29.3, 26.9, 26.7, 22.7 (18 x CHp, didecyl chain), 14.1 (2 x
CHs3) ; LRMS (ESI) ™/, 930 [(M + Na)* 100%].

Example 9
ll-heneicosanyl 1-thio-f-p-galactofuranoside (6, n = 9):
30 ll-Heneicosanyl 2,3,5,6-tetra-O-benzoyl-1-thio-p-

D-galactofuranoside (5, n = 9) was deprotected according to
the general procedure. Yield: 74%. R: 0.62 (EtOAc); 'H
NMR (300 MHz, CDsOD): & 5.02 (d, 1 H, J 4.4 Hz, H-1), 3.99
(dd, 1 H, J3,> 4.8, J3,4 7.5 Hz, H-3), 3.84 (dd, 1 H, Jy,3

35 7.5, Jy,5 2.7 Hz, H-4), 3.82 (app t, 1 H, J 4.4, J 4.7 Hz,
H-2), 3.68 (dt, 1 H, J5,4 2.7, Js5,6 6.2, Js,6 6.2 Hz, H-5),
3.55 (m, 2 H, H-6 and H-6'), 2.72 (m, 1 H, 2 x SCHR;) , 1.53
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determined by a Zone Inhibition Assay method.

(n

A410"
ogical data were

1093

Compound 4

onto a filter disc which was placed on a lawn of bacteria

on the surface of an 1B

agar plate.

After incubation at

37 °C for three days (M. smegmatis) or overnight (other

species), the zone of inhibition was measured using an

arbitrary scale: +++

zone of inhibition.

large zone of inhibition, -

no

(acsniixﬂildl QK

9) was tested by spotting 3 uL of a 10 pg/mL solution
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Industrial Applicability

5 The compounds of general formula (I) are anti-
microbial agents.
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Claims:
1. An anti-microbial compound of general formula

(I):

X4 X4
. S—R
X3I & //,, o 1
' X
X3 5
X=Xy
X2I ’X-[

wherein R; is selected from the group consisting
of optionally substituted alkyl and optionally substituted
alkenyl, each of which may be interrupted by one or more
heterocatoms or functional groups selected from the group
consisting of O, S, =-N=, NRs and -(Y),C=(Z) (T),- and
contains at least four carbon atoms, and optionally
substituted aralkyl which may be interrupted within the
alkyl moiety by one or more heteroatoms or functional
groups selected from the group consisting of O, S, -N=, NRg
and - (Y).C=(2Z) (T)n-;

X; is selected from the group consisting of OR;,
SRz, NR;R’;, halogen, -(Y),C=(Z) (T),R>, -N(C=(Z) (T).Rz)2, N3,
CN, OCN, SCN, OSOsR;, OSOzR;, OPO3R;R’,, OPO,R;R’,, S(O)R;,
S(O)2Rz, S(O)20Rz, POsRR’,, NNRR’,, SNR;R’,, NHSR,, SSR; and
Rz, or is an oxo group, =S, =NOR, or =CHR; and X;' is
absent;

X; is selected from the group consisting of ORj,
SR3, NRsR’3, halogen, = (Y)nC=(Z) (T)n,R3, -N(C=(Z) (T)nRs3)2, N3,
CN, OCN, SCN, OSOsR3, OSO;R3, OPO3R3R’3, OPO,R3R’3, S(O)Rjs,
S(O)2R3, S(O).0R3;, POsR3R’3, NNR3R’3, SNRsR’3;, NHSR3;, SSR; and
Rz, or is an oxo group, =S, =NOR; or =CHR3 and X,' is
absent;

X3 is selected from the group consisting of OR,,
SRy, NR4R’,, halogen, =-(Y)uC=(Z) (T)aRs, -N(C=(Z) (T)nRs)2, N3,
CN, OCN, SCN, OSOs3R;, OSOzRs, OPO3R,R’,;, OPOR4R’,;, S(O)R,,
S(0)2Rs, S(O)20Rs, POsR4R’,;, NNR4R’,;, SNR.R’,, NHSR,, SSR, and

R;, or is an oxo group, =S, =NOR, or =CHR; and X3' is




1 ql1l0%&()-Gg 10%& ()-G yY9uT310 My 10% & ()-G q 10% & ()-G ¢

10% & ()-G()? 1 g 10%& ()-Gq 10% & ()-G 46;yYOuT310 M 10% & ()-G ¢
10% & ()-Gq 10%& ()-G()? 1 q 10%& ()-G g 10% & ()-G ; >CDEGLYY9uT310 My
10% & ()-Gq 10%& ()-Gq 10%& ()-G()? 1 g 10%& ()-Gq 10% & ()-G

LOSTU zX7uT310 | +- #1009 & () -G\ +-#10%4 (1-9 10% & ()-G ()? 1 q
10% & ()-G g 10% & ()-G opgryvUs10

absent;

X, is selected from the group consisting of ORs,
SRs, NRsR's, halogen, = (Y)yC=(Z) (T).Rs, -N(C=(2) (T)nRs)2, N,
CN, OCN, SCN, OSOs3Rs, OSO;Rs, OPO3RsR’s, OPO.RsR’s, S(O)Rs,

5 8(0)2Rs, S(O).0Rs, POsRsR’5, NNRsR’s5, SNRsR’s, NHSRs, SSRs and
Rs, or is an oxo group, =S, =NORs or =CHRs and X;' is
absent;

or X; and X; together constitute a double bond,
or X; and X, X; and X3, X; and X4, X3 and X4, X; and X;', X,

10 and X;', X3 and X3' or X; and X;' together form a ring;

m and n are independently zero or one and Y, Z
and T are independently selected from the group consisting
of O, S, and NRs where Rs; is hydrogen or alkyl;

X5, X', X', X3'and X;' are the same or different

15 and are selected from the group consisting of hydrogen,
CN, optionally substituted alkyl, optionally substituted
alkaryl, optionally substituted aryl, and optionally
substituted aralkyl;

R, R'2, Rz, R’3, Ry, R'4y, Rs and R’s are the same

20 or different and are selected from the group cbnsisting of
hydrogen, optionally substituted alkyl, optionally
substituted alkaryl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted
acyl and a carbohydrate moiety;

25 with the proviso that R; is other than benzyl and
at least two of X;, X,, X3 and X, are other than hydrogen or
a group linked to the ring through a carbon-carbon bond;

or a pharmaceutically acceptable salt thereof.

30 2. A compound as claimed in claim 1 wherein R; is
straight chain alkyl wherein a heterocatom or acyl linkage

may interrupt the chain.

3. A compound as claimed in claim 2 wherein R; is
” 35 C4-30 alkyl, preferably Cgi1¢ alkyl.




10% & ()-h 10% & ()- M0% & ()-10H 10H 10H R+-#10% & () -

WH- #10%#&' () - SW510 10% & ()-h 10% & ()-h 10% & ()-h 10% & ()-h 10%

& ()-hxX@®10 10% & ()-h 10% & ()-h 10% & ()-h 10% & ()-h"Qcdef nuh[: 10
@Q10%! $& ()-1010)10 f s109%& ()- 109& ()- yF 10%&' ()- 10%

& ()-hnyKzY8h[: 10 #109%&' ()-' - I#lOQﬁSﬁg&i)-' "10% & ()- & "10%l $& ()-
& ""109898& ()- & R'10%& ()- K J[|[:h[:10 n#10% & ()-' #10%!& ()-
#1098 & () - gﬁlog@nrn A compound as claimed in claim 1 wherein R; is a
branched chain alkyl wherein a heteroatom or acyl linkage

may interrupt the chain.

5 5. A compound as claimed in claim 4 of general
formula (II):
N7
—(CHz)u—C\—Rs
Ro

(II)

wherein u is 0 to 22, preferably 0 to 10, more
10 preferably 0 to 4, more preferably still 0 to 2, and most
' preferably 0 and wherein a heteroatom or acyl linkage may
separate adjacent CH; groups within the moiety; and at
least two of R;, Rg and Ry are alkyl and the other is
hydrogen or alkyl, preferably C,.3 alkyl, more preferably
15 C4-24 alkyl, still more preferably Ce¢i1s alkyl, most
preferably C;o alkyl, and may be the same or different.

6. A compound as claimed in claim 5 wherein R; is a
branched alkyl moiety of general formula (III).

20
CHa),CHs

(

/
—CH
\
(CHo)(CHz

(ITI)

wherein p and q are the same or different and each is 21,
preferably 1-29, more preferably 3-23, still more
25 preferably 5-15, and most preferably 9.

7. A compound as claimed in claim 1 wherein R; takes

the general formula (IV):

O0—(CH,),CH3
—CH,—CH
O—(CH.),,CHg

30 (IV)




& ()-' #10% & ()-' SH109S! $& ()-' A% (|[NA410 10!10!10! #1098 & ()-'
#10% & ()-' #109Q& ()-' ,#1098$& ()-' #10% & ()-' (/~M [9+4
101 "109& ()-Z "10%'{& ()-Z "109K& ()-Z "109%& ()-Z "10%P& ()-Z

@10% & ()-i MLO@ 10%! 7& ()- @ 10%! 7& ()-" @ 10%! 7& () - @ 109! 7& () -

y109%7! 7&' () -

MLOYF! 7& () -

10 10}aEi MLO@

%! 7&@ 10%/! 7& () - &@

109971 7& () - &@ 1097! 7& () - &@ 109! 7& ()-)7@
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wherein v and w are the

same or different and each is >1,

preferably 1-29, more preferably 3-23, still more

preferably 5-15, and most preferably 9.

8.

1 to 7 wherein at least

A compound as

claimed in claim any one of claims

two of X;, X,, X3 and X, are

moieties linked to the ring through a carbon-oxygen bond.

9.
selected from the group

A compound as

when Y is O, preferably

10.
hydroxyl or acyloxy.

A compound as

11.
selected from the group

A compound as

when Y is O, preferably

12.
hydroxyl or acyloxy.

A compound as

13.
selected from the group

A compound as

when Y is O, preferably

14.
hydroxyl or acyloxy.

A compound as

15.

selected from the group

A compound as

when Y is O, preferably

16.
hydroxyl or acyloxy.

A compound as

claimed in claim 8 wherein X; is
consisting of OR;, - (Y)iC=(2) (T)nR>
-0C (O) Rz, OSO3R2 and 0P03R2R2’ .

claimed in claim 9 wherein X; is
claimed in claim 8 wherein X, is
consisting of OR3, -(Y)uC=(Z) (T).R:
-0C (0) R3, OSO3R3 and OPO3R3R3’ .
claimed in claim 11 wherein Rs is
claimed in claim 8 wherein X; is
consisting of OR;, =-(Y)uC=(2Z) (T).Rs
-0C (0) R4, OSO3R, and OPOsRsR,’ .
claimed in claim 13 wherein R; is
claimed in claim 8 wherein X; is

- (¥)aC=(2) (T)nRs
-OC(0O)Rs, OSOsRs and OPO3R:Rs .

consisting of ORg,

claimed in claim 15 wherein R; is




10991 7& () -} aE) @ 109! 7& () - &@ 109! 7& () - &@ 109! 7& () - &@ 109! 7& () - &@
10971 7& ()-)?@ 109! 7& ()- fF) @ 10%! 7& () - &@ 109%! 7& ()- @ 109! 7& () - @
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1099! 7&' () - @ 109! 7& () - @ 109! 7& () - @ 109! 7& ()-)?fJ) @ 10%! 7& () @
100! 7& () - @ 109! 7& ()- @ 10%! 7& () - @ 40 -

17. A compound selected from the group consisting
of:
hexadecyl 2,3,5,6-tetra-O-benzoyl-1-thio-f-p-
galactofuranoside
5 decyl 2,3,5,6~tetra-0O-benzoyl-1-thio-f-p-
galactofuranoside
octyl 2,3,5,6-tetra-O-benzoyl-1-thio-B-p-
galactofuranoside
hexyl 2,3,5,6-tetra-O-benzoyl-1-thio-f-p-
10 galactofuranoside
ll-heneicosanyl 2,3,5,6-tetra-O-benzoyl-1-thio-
p-p-galactofuranoside
hexadecyl 1-thio-B-p-galactofuranoside
decyl 1-thio-B-pD-galactofuranoside
15 octyl l-thio-f-p-galactofuranoside
hexyl 1-thio-f-p-galactofuranoside

ll-heneicosanyl 1l-thio-f-p-galactofuranoside.

18. A method of preparation of a compound of general
20 formula (I):

Xg Xq
Xsl - o, O S_ R1
X3 °
Xo 5 :_’ Xy
X2I ’X1

comprising reacting a compound of general
25 formula (V):

X4 X4
Xg =, A S—Ryo
. X
X3 °
X2 5 :; X1‘
X2 X

‘wherein Rjo is an acyl group, preferably acetyl




109! 7& () - @ 109%7! 7& ()-) 2% yX7) @ 10% t #109&#& ()- t#10% & ()- }#109EH#&' () -
| 109%E#&' ()- @ 10%7! 7& ()-)?2:{:2|[:) @10% #5"10%#& ()- \, " 1L0YE#& () -

,"10% & ()- 0, "10%E#& ()- e#10% & ()- o#10WW' & ()-2rvU4@ 10 10% & & () -
,MLO% & & ()-10 10 10 1D 10% & ()- Wb"10%E#~& ()- a' 5"10% & ()-T|[: vL4A@
10 @10% & & ()-- #10%R&' ()-- #10%#‘&@-_- #10949%& ()-- 9% "10% & & ()- 9
"10% & & ()-i z{|}| [ NM@ 1010&10&810& 9y 6 %A 0%&R& ()-S DO" 10%R&' () -

#1096& ()-- a#l0% & ()-- 6#10% & & ()--}INc|[: NAA@ 1010 S10%Rk#&&' () -

109k #& () - 30%¥e B ¥ 1204 % @reoAT deiigedkehove, but with any

: 1098k #8&' () ££48| hyddds 10 16n NSl D98k #&kd e - gootpd QPRktESELd -By %

109@k#8& () - D 3" fé% &Lé%? MB" 1g%<#&' ()- e 28 ()- =|[:NAMd@ 1010 73
1098k #8&&' () -PB-IOVRRELE IR @ " - m' 109/ &&' () - R-ni 109k#&' () -

LI +109Rk#88& () - Y&LOYWRLY )a Stivipcd@rid of 19aneRaT ) fomiDXARLY ) -

MLOYBK#E&' () - 10&K#&10&k#&108k#& @ MLOYEK#&& ()- 073 10%="b& ()-U[: vU4@ 10
f $109#& () -S "109#&' ()- fsz 109X#& () r%lO%(#&' ()- @M 109%x#& ()- f
1096¢#& () - | [:-410X# \ 7m 1096<#&' ()-T @E 109#& ()- 010%#& () -

S-10%#H& ()-S \Y("10% & ()- Y("10% " & ()wd) bAA10X# \ y10%E#& () -

wherein R; is as defined above;
in the presence of a base;
10 and, optionally

removing the protecting groups.

19. A method of preparation of a compound of general

formula (I):

15
Xq' Xy
X3' j t,, 0) SR
. %
Xg °
X2 :- ‘.; XA]l
X2 ¥
(1)
comprising reacting a compound of general
formula (VII)
20
Xy X4
Xsl ”‘ e, O O_R1 1
. X
Xg °
X2 5 '.$ X1'
X2 X

wherein R;; is an acyl group, preferably acetyl

or benzoyl, and X;, X,, X3 and X, are as defined above but

25 with any free hydroxyl, thiol, or amine groups protected
by a protecting group;

with a compound of general formula (VIII):




3100E#&E ()- y910%EH&E ()- 10%EH#&' ()- MLOYEH&' ()- LOXHLOXH | [ : AA10XH#
109E#&' ()- 109E#& ()- y109E#& ()- FLO%E#& ()- ylOVE#& ()- |
S109E#& ()-H Tc|[: AA10X# "10% & ()- y9!z 10%E#& ()- !100&& ()- !109& ()-
nmy @ OYE#&' () -
z109E#& ()-cdefghijtd. 4, %0% & ()-0) ?& %HW & () -, 0B & ()-,%0% & ()-, %0
% & ()-,9%0% & ()-jkl mopqfJ. 4, %40% & ()-0, %0% & ()-)?, %0% & () -, %0% & (
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15 21. The use of an anti-microbial compound of general
formula (I) as claimed in any one of claims 1 to 17 in the
manufacture of a medicament for use in the treatment of a

microbial infection.

20 22. A pharmaceutical composition comprising an anti-
microbial compound of general formula (I) as claimed in
any one of claims 1 to 17 and a pharmaceutically

acceptable carrier.

25 23. A method of killing a microorganism, comprising
exposing said microorganism to an anti-microbial compound
of general formula (I) as claimed in any one of claims 1
to 17.
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thioglycosides of D-galactofuranose that have an
antimicrobial action, methods for their synthesis,

5 pharmaceutical compositions containing them and methods
for the treatment of patients suffering microbial
infection.




