0 2 MAY 2006 - 1 AN ANTI M CROBI AL AGENT Technical Field The present

i nvention relates to novel 5 thioglycosides of D gal actofuranose that have
an antimcrobial action, nmethods for their synthesis, pharnaceuti cal
conposi tions containing themand nmethods for the treatnent cn‘ ﬁﬂ?ﬂ ts
suffering mcrobial infection. 10 Background Art Many bacterlé d ases
once thought to be on the decline are-beg+nning to re-energe and annually
" devastate populations in many countries. This problemis anplified 15 by

t he energence of many new dr ugafeahsrRpbroBEALNAcRiTt he m croorgani sns
that cause these di seases. The™presemt—T1nventors rnterest in glycofuranose
chem stry (Onen & von [Itzstein, 2000) has led to the discovery of a new

cl ass of andddrfirerl aFigagent s descri bed bel ow. Al t hough significant 20
chem stry and brology _has been puhlished (see for exanple: . Marino and Lina
et al., 2002; Marino E?‘eall’.ﬁesﬁ’g‘e;l%‘ﬁ%(“ FRFET 45 CVEL | 2002

Chi occonb etthiloglyttiilddd |ff ti-gallaciofurtiiile Rdidtathaate @an , 2002; Pat hak
et al., 2001;_,.zhang.and Liu.,. 2001: .Brimconbe .et. al 971;. Brimaconbe 25
ot al | 1008 tREARENY Ak RedE AR R sxneiEs novo;

Sznai dnman etpheirmacdedgsicad ceomparitalons @9ttaidngtthem gind m2@d®ds n t he
area of gal f r‘lﬁ?é‘atn&%]ﬂ{“' 8 ! | :.nﬂ-ﬂf rovi des
conmpounds tﬁ%%xo ‘%&é\?e sl gni |ca°r31§t %an%%% %‘%{e act V%J%II%%%JQS Di scl osure
of the | nverHf®@etiRn present invention is concerned generally with novel

t hi ogl yggsi des of D-gal act of uranose that have antimcrobial action.

Background Art

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 D-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):



In a first aspect of the present invention there is provided an

anti-m crobial conpound of general formula (1) 0 2 MAY 2006 2 (1) wherein
R1, is selected fromthe group consisting 5 of optionally substituted

al kyl and optionally substituted al kenyl, each of which may goemiygy r upt ed
by one or nore heteroatons or functional groups sel ected fron1the gr oup
consisting of 0, S, -N=, NR6 and - (Y)-€=-(2 (T),- and contains at | east
four carbon atons, and optionally 10 substituted aralkyl whi ch nmay be
interrupted within the alkyl noiety by one or nore heteroatons or
functional groups selected fromthe grgqyp consisting of 0, S, -N= NR6

and -(Y)nC=(2) (T) n-; Xl is selected on1thesgr up consisting of OR2, 15

SR2, NR2R 2, hal ogen, -(Y)nC=(2) % % (TYnR2) 2, N3, CN, QCN,
SCN, OS03R2 , OSC2R2 , OPABRZ2R 2Xg; 0302 R' 277 S (O R, S (0) 2R2, S (0)
20R2, PGBR2R 2r NNR2R 2, SNR2R 2, N S and 20 R2, or is an oxo

group, =S, =NOR2 or CHR2 and X1' is abgentxlxz S selected fromthe group
consisting of OR3, SR3, NR3R 3 , halogen (Y) mc= (2 (T) RB, -N(C=
(2) (T) nR3) 2, N3, CN, OCN, SCN, OSC3R3, (1) 0sD2R3r OPOBR3R 3, OP2R3R 3,
S(O R3, S (0) 2R3, S (0) 20R3r PABR3R 3, NNR3R 3, SNRSR 3, NHSR3, SSR3

d R3, ' X3
gglected ?;ohftﬁg 8?8 conS|s€1ngNggiééfeang%m %% ouﬁaﬁgaggg%gng) nki
(2) (T) D Rt w%ma@%y(s\)bﬁmyuized NSlkyN, aiiNep SBhha 150 3R s tdSapted

OPBR4AR 4, 4 AR 4,
SNRAR 4, NHSRA, M °§(‘Q %mﬁ(@%% %ﬁé%tegc%ﬁ Shodof MO Y

X3' is abshRt ew?%m%e%cfwﬁm% r@r@rmps%kﬁeg%ﬁg%ft@amup
consisting of O, 8, -N=, NRg and - (Y).C=(Z) (T),- and

contains at least four carbon atoms, and optionally
10 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)nC=(2) (T)n—;
‘ X; is selected from the group consisting of OR;,
15 SRy, NRzR’3, halogen, =(Y)nyC=(Z) (T),Rz, -N(C=(Z) (T)nR2)2, Ns,
CN, OCN, SCN, OSO3R;, OSO;R;, OPO3R;R’,, OPOR:R’,, S(O)R;,
S(O)2R2, S(O)20Rz, PO3R;R’,, NNR;R’,, SNR,R’,, NHSR,, SSR; and
Ry, or is an oxo group, =S, =NOR, or =CHR, and X;' is
absent; '
20 X; is selected from the group‘ consisting of ORj,
SR3, NR3R’3, halogen, ~-(Y)uC=(Z) (T)sRs, -N(C=(Z) (T)aR3)2, N3,
CN, OCN, SCN, OSO3R3, OSO;R3, OPOsRsR’3, OPO,RsR’3, S(O)Rs,
S(O)2R3, S(O)20R3, POsR3R’3, NNR3R’3;, SNR3R’3, NHSR3, SSR: and
R3, or is an oxo group, =S, =NOR; or =CHR3; and X,' is
25 absent;
X3 is selected from the group consisting of OR,,
SR4, NR4R’,4, halogen, =(Y)uC=(2) (T),Rs, -N(C=(2) (T)nR4)2, N3,
CN, OCN, SCN, OSOsR;, OSO;R;, OPOsR4R’,;, OPO;R4R’;, S(O)Rg,
S(O)2Rs, S(O)20R;, POsR4R’,, NNR4R’,;, SNR4R’,, 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)aC=(2) (T),Rs, -N(C=(Z) (T)nRs)2, N3,



SR5, NR5R 5, ,halogen,. (y)nmC=(Z) (T) nR5, -N(C=(Z) (T)nR5)2, N3 0 2 MAY
2006 5 CN, OCN, SCN, OS03R5 r OS2R5, OPBR5R 5, OP2R5R 5, S (O R5, S
(0) 2R5, S (0) 20R5, PABRSR 5, NNRSR 5, SNR5R 5, NHSR5, SSR5 and R5, or
s an oxo group, =S, =NOR5 or =CHR5 and X4' is absent; or Xl 2%?@

toget her constitute a double bond, or X1 and X2, X2 and X3, 9( 4, X3
and X4, X1 and X1 ' , X2 and X2', X3 and X3~ or X4 and X4' together forma
ring; mand n are independently zero or one and Y, Z and T are

i ndependently selected fromthe group consisting of 0, 10 S, and NR6 where
. R6 i s hydrogen or al kyl.. X1’ X2' , X3' and X4' are the same or
different a ’aPSQSe%/Jé%t ;%?%m?%%Zptjroﬁﬁoﬁéﬁsﬁ'sﬂpﬁgkﬁf%hy%ﬁ@gpén, CN,
optional |y ssldeh R4t @doabdmel,, PoOpRJROBAI NYRRIQSt SHRLREd, alksR:y| SSR0ahd angl | y
substituted aryl d tional |l y substituted aral kyl, .R2, .R 2. R3, R 3,
R4, R4, RS %r’fdhl?? Qg 3’?‘8 ?ﬁ%u%’arr—ess’or—%dg”r"f?’ér"e%%"’aﬁada%‘é 38 B2F&8 % rom t he
group con8isting of hydr8gemd dft togather seirsttiittuted aakkyble dpdridynald y
substituted K Iy, ORLI I ubst i tyt e . OP4 i | Ly, 20, S tituted
aral kyl, opt iad(l)n%;i‘lyyxzs'usb%t%tie% gtczzy“iﬂ'wfaln}g’aS£3 3%%3%93%%%3‘%%%[ 32;{2 \%lgtah t he
provi so that *Rl: i% gPHeXst Hth Hor 8p¢l Xob tagsther Sagmag Finmt two of X1, X2,

X3 and X4 are other thanan8yfr 988N Mererdicdily! LBKEUot Ootditadd RY ZheQyoh a
carbon- 25 carbon bond; or a _pharmaceutically acceptable salt thereof. The

term "al kyl " Tu888 &PEFRTRIAYHY SeliertedcSRpButie TR SRFiEEingpPf ofal |y
substituted &l kyhd BRs WhptéORAlilsy hysttbgbht ukedieyr) oal kyl " denotes strai ght

chai n, branched or 30 nqQ; ,or _poly- ,cyglic, al kyl . Exanples of .straight
chain and branched al K51 ¥n¢l Seer i ﬁéﬁ £‘:ét iﬁﬁey %Foﬁwn,g PEOPHIASRE but yi |
i sobutyl, seenduaye, sekectdslitfidom dimgl gricspanphsisting arfy lhydrogen, CN,

1 2-dl et N1 B5@R¥ha1 dy Tl JBIILLA" QRkk NEXKL ondra JRIDERAELL a1kary1,
1-met hyl pentyl, 2-methyl pentyl, 3-met hyl pe ty?,
optionally substituted aryl, and optionally substituted
15 aralkyl;

Rz, R'2, R3s, R’3, Ry, R’y, Rs and R’ are the same or
different and are selected from the group consisting of
hydrogen, optionally substituted alkyl, optionally
substituted alkaryl, optionally substituted aryl, optionally

20  substituted aralkyl, optionally substituted acyl and a
carbohydrate moiety;

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

25 carbon bond;

or a pharmaceutically acceptable salt thereof.

The term “alkyl” used either alone or in a compound
word such as “optionally substituted alkyl” or “optionally
substituted cycloalkyl” denotes straight chain, branched or

30 mono- or poly- cyclic alkyl. Examples of straight chain and
branched alkyl include methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl, amyl, isocamyl, sec-
amyl, 1,2-dimethylpropyl, 1,l1-dimethylpropyl, hexyl, 4-
methylpentyl, l-methylpentyl, 2-methylpentyl, 3-methylpentyl,

35 1,1-dimethylbutyl, 2,2-dimethylbutyl, 3,3-dimethylbutyl, 1,2-
dimethylbutyl, 1,3-dimethylbutyl, 1,2,2-trimethylpropyl,
1,1,2-trimethylpropyl, heptyl, 5-methylhexyl, 1l-methylhexyl,




35 1, 1-di et hyl butyl, 2, 2 -dine thylbutyl, 3,3-dinethylbutyl, 1,2-

di met hyl butyl, 1, 3-di nethyl butyl, 1,2,2-trimethyl propyl, :
1,1,2-tr|nethylpropyl heptyl, 5-methyl hexyl, 1-nethylhexyl, 0 2 AW R006 -
4 2,2-dinethyl pentyl, 3,3-dinethylpentyl, 4,4-dinmetyl pentyl,

1, 2-di net hyl pentyl, 1,3-dinethy|penty|, 1, 4- di net hyl pentyl,

1,2, 3- trlnethylbutyl, 1,1,2- trinethyl bugylF, nonyl, 1-, 2-, 3-, 4-, 5-, 6-
or 75 methyloctyl, 1-, 2-, 3-, 4- or 5-ethyl heptyl, 1-2- or 3-

gt Opzﬂ_ heX}” 02 Mil.l?]e%%%]t.ﬁentﬁl; 4, 3- éime'@hyl _%?g%‘ﬁ %pﬁm%ndecyltyjl

3-, 4-, 5, %26";““ tlﬁll%?n‘éﬂet%y?o%mthzlpefzty 1,4 ‘5. 6-or 7 10

ithylnorﬁl dlmeﬁhylﬁbntf& o1, 2; 3#€wwmémﬁyibu&y1 21 p;23 butylheptyl,
pent yl hexy.

10- net hyl undecril qu%‘ityjls-n@ﬂf 1 62 '3 'o‘} 8- %thy?de%fllq; 1-, 2-, 3-,

4-, 5- o5 6- mtimylcmxwl 14, ,22; ,3-3 b drb&rtq&lqcllyéptjlz et ydihept yl and

the Iike. %% #)f %j_)al fyl énclyde Eyclé)_prog_yl ,7cyclé)bé1tyl

cycl opentyl ohept §1°, tyTl boct Yyl cyc1onon and
cycl odecyl awthmqwle, II"haa 2ermdal 4eny$+ ofs e ethnboctybnelor 3

conpound Worsls SMGLSsopd S PXYunQEPt 65- groupsztorped 520 §romstrai ght
chai n, branched or cycllc al'’kenes |nclud|ng ethylenicalfy nbno-, di- or

pol y- unsatur%‘féb‘a?'ré% thyldseybal kyl 2T ouds: &5 deFt nelr a@®vE: Exanpl es of
al kenyl 10w tétr¢ldaast, 41-c,ar:bon 3 onE- i g1 | Bigey myi 1) Sp=putengy ,3-

L hoxenyl . SRR Ry o GrbriRear e%ﬁ%w e Teﬁ%?yﬂi' v
cycl o_octenyl6 Ad- 'Tm,nem-y,l 9- mob@emyé thyytwrodweyl , 1- dezenyld-, 34-d,e<£en,yls- 1, 3-
butadeny! i S ataplacdy? ! peniad ! oL G BSSedl iy
1, 3-cycl ohe 'adl?e'rwl3 P%,%fbwmwmathwn*arﬂ;heptyl and the 1J-ke-
1, 3,5, 71eyclmaaipisd I W eloalkyl include cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl,
cyclononyl and cyclodecyl and the like.

The term “alkenyl” used either alone or in
compound words such as “alkenyloxy” denotes groups formed

20 from straight chain, branched or cyclic alkenes including
ethylenically mono-, di- or poly-unsaturated alkyl or
cycloalkyl groups as defined above. Examples of alkenyl
with at least 4 carbon atoms include butenyl, iso-butenyl,
3-methyl-2-butenyl, l-pentenyl, cyclopentenyl, l-methyl-

25 cyclopentenyl, l-hexenyl, 3-hexenyl, cyclohexenyl, 1-
heptenyl, 3-heptenyl, l-octenyl, cyclooctenyl, l-nonenyl,
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-3z acyl.



The term "acyl" used either alone or in conmpound words such as "optionally
substituted acyl” or "optionally substituted acyl oxy" 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 is02MY@bed
to. as heterocyclic acyl, preferably Cl 30 acyl. 0 2 MAY 2006 - 5 Exanples
of acyl include straight chain or braneh&d- al kanoyl such as fornyl,

acetyl, propanoyl, butanoyl, 2- nethyl propanoyl, pentanoyl,

2 2- di met hy| propsiey| of Pnﬁéluaépééfé??(%htogﬂé‘{@%r xﬂ%\?&\&&l decanoyl,

5 undecanoyl , dodecanoyl ri decanoyl adecanoyl , xadecanoy
hept adecanoy?L1k3RP%EHTIGH |2 S ﬁ%ﬁ%ﬁ%caﬁ%?FYlaﬁﬂr?E%%%mbylbutanoYl ’2-

cycloalkylcamgﬂmyipﬁ¢§$h@§1 qy@ﬁ@@ﬁ@pylcgfﬁgayﬁegygi AhSET ponyl ,
cycl opentyl car bon qg cycl oh xyIc bonyl ; uch as 10 benzoyl
t ol uoyl andcmﬁﬁﬂT % yl°§ RO®S- ?%é¥£ FRTANEL g.
pﬂeny:acé%yIun¢¢mﬁq@yﬂ;uﬂu?ﬁ?anoﬁhenyfbgéea@y&l Pﬁ@m&éd@&&nﬁy&,

enyl pent a nyl hexano na al kano
Papht byt aceriiradilandOr RBEaIeNaloll. SeRiaRatontl Henddedinent such
15 as phenyl%mﬁen©g$a4be ¢ihehyd bkybeadydny b hewgh bas enoyl ,

phenyl et hacg éyg 555?@g 0 oyl and napht hyl al kenoyl
(e.qg. naphthy propenoy , %%u teno gﬁﬁggﬁgghth | pent enoyl ) ;
het er ocycl i cREPIRPEAEY m@%&%&m xglesrkenyhi cagonk etyeh 29

t hi enyl moopa@&yioyi hi m@n &y | naﬁlhtﬁayi pedt aMEyhoyl tHiSRYAdexanoyl
thlazolylac§§¥ adi az | acet and tetrazolylacetyl and

het er ocycl i Wl%{lljr %’b"@ﬁla © - het %‘E%?‘F%BYJOpe?RS/‘FY H’l’é‘?@?’b?:%d i cbut enoyl ,
het erocycl i qﬂwﬁﬂmytampll hqbleéwyj:wslhegmp%enﬁfpémﬁ@m adyl" used'
opt 1 onal |y PRBCTIEAFRRLY w8 ASeRhu Praitd ISt SeR e fterthy y -
denot es si nghaphglprrpaneyl cond uapkthyhoutanoyl) ; aralkenoyl such

15 as phenylalkenoyl (e.g. phenylpropenoyl, phenylbutenoyl,
‘phenylmethacrylyl, phenylpentenoyl and phenylhexenoyl and
naphthylalkenoyl (e.g. naphthylpropenoyl, naphthylbutenoyl
and naphthylpentenoyl); heterocycliccarbonyl;
heterocyclicalkanoyl such as thienylacetyl,

20 thienylpropanoyl, thienylbutanoyl, thienylpentanoyl,
thienylhexanoyl, thiazolylacetyl, thiadiazolylacetyl and
tetrazolylacetyl; and heterocyclicalkenoyl such as
heterocyclicpropenoyl, heterocyclicbutenoyl,
heterocyclicpentenoyl and heterocyclichexenoyl.

25 The term “aryl” used either alone or in compound
words such as “optionally substituted aryl”, “optionally
substituted aryloxy” or “optionally substituted
heteroaryl” denotes single, polynuclear, conjugated and
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,



fused residues of aromatic hydrocarbons or aromatic 30 heterocyclic ring
systens. Exanples of aryl include phenyl, biphenyl, terphenyl,
guat er phenyl , phenoxyphenyl, naphtyl, tetrahydronaphthyl anthracenyl

di hydr oant hracenyl, benzant hracenyl , di benzanthracenyl, phenan®@triyA006
fluorenyl, pyrenyl, indenyl, azulenyl, 35 chrysenyl, pyrldyl

4- phenyl pyri dyl, 3-phenylpyridyl, thiengls furyl, pyrryl, pyrronI,
furanyl, imadazolyl, pyrrolydinyl, pyridinyl, piperidinyl, indolyl, 0 2

MAY 2006 - 6GoyPidd£asiy!py :E%{é zfiylpyﬂ-yi fylthiﬂ@fﬂylpyﬂﬂlﬂrﬂ}ln,yl
qui nol i nyl, |squ|noI|nyI benzo benzot hi enyl ,© purl nyl,
qui nazol i nyl TRk hy | isoawinphinyl, b‘%ﬁ%ﬁ@-ﬁﬁfwl Hé?&%ﬁ?h’a%‘&ﬁ]yrl and t he

| i ke. Preferpitiny®d, tchﬁr@d@d&@iﬁflh%l@é:@&é’ﬂyp ré@ﬁl&i{ ﬁm cont ains 1to 49
het er oat ons i nde end y .selecied fr an ai up to
carbon at omE T ‘ﬁig henzeEhins ?Pg’(n}er%‘b‘gc’%ﬁ 1iked e?‘f a}f]ég!e or in
conpound 5wor ¢lse samdsmaats.é dpét@rmd:ycylwbsimqy L&;&dtaﬁtd:usmams 1D & 4insaturat ed
heterocyclyl 9§99 eter ou
containing at Tea 1?%}1%0{}?2& roa gt o#%ﬁ e‘%t s r ’mé %/‘?%géen rpcfe:ul phur
and oxygen.c@uﬁﬂa’tﬂreg hag et@c%/cd:aytb@pu cafpems nick utthee NeTront ai ni ng

het erocyclic groups, SHEdD €Srm é%é%é%j%&i?ﬁ(hékéﬁgé%ﬁéiiJ#%ne or i

het er om)nocycl iC gr oups contai nin It rogen at ons exa e,
pyrrolyl, pySeRReURA Wq#ﬁl%iaiwlylas p\eRbirnally psubekd tuksd sﬁwme
pyrazinylo, po iwagd tustatdd I RgedYbcPélyletdedtdd mSdeyeiad S to 6-nenbered

i omooid o a8 e B L e Ll MO s e

condensed hd_ieeu:emqa:&om el psSe Tt &d N 1n Jnitroc’ﬁern) téwgﬂmﬁtm such’ as

L0000 o SRR DS e S RS Mol
heterocycllc 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 piperazihyl;
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 6-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,



unsaturated 3 to 6-nmenbered heterononocyclic group containing an oxygen
atom such as, pyranyl or furyl; unsaturated 3 to 6-nenbered

het er omonocyclic group containing 1 to 2 sulfur atoms, such as, thienyl;
30 unsaturated 3 to 6-nmenbered heterononocyclic group contai nildgMAY 2008 2
oxygen atons and 1 to 3 nitrogen atons, such as, oxazolyl, isoxazolyl or
oxadi azolyl; saturated 3 to 6-nenbered-hagterononocyclic group containing 1
to 2 oxygen atons and 1 to 3 nitrogen atons, 35 such as, norpholinyl;

unsat ur at ed KoRLeRSESh PELSE qggﬂgﬁagigyg%\gpnt aining 1 to 2 oxygen atons
and 1 to 3 nitrogen atons, such as, 0 2 Y 2006 - 7 benzoxazolyl or

benzoxadi az #5fatuFrtrdrht R S nemberedhle tererererpkbe yEFPEP gr oup

contai ni ng ledwtZifibPurtatDSupiitul 4 oms Nhitd Db a8 HWBtrofelt h s,
t hi azol yl or thiadi az{g_lu)z/al; 5 saturqt _edd_3 t 0. 6- menber ed het erononocyclic

group contathThgdr t 2 pher A 1#%°4¥to 3 nitrogen atoms, such as,
t hi azol i di nysatwraited sht s o6 -atemoaied Skdtdebms RSy edl Le IFedp containing 1 to

2 sulphur atons_and 1 to 3 nitrpgen atpons, su S 0_benzot hi azol yl or
benzot hi adi a‘ti%ﬁ?l.n% %e?°m£lc%‘?g%h%r ?%mé u%'é‘%h]eia?‘he I ﬁomé’,
conpound worsiacls s, athiagnliobényl; sadti tuted carbohydrate” denotes a

car bohydr at L EhLey | S r r£s|
cont ai ni ng Zmifa?%r 6 élHS c?r%rir#bgeé{@ rllaéngé%gl%’?g?ria%/ %%%b%ﬁ%ﬁ%ﬁgf%réoggnpl e,
by al kyl orSweshugyrakgms andl 1 e udieni bregemcatens desucmdas,

ol i gosagoharpéieso t iR LS & B POt L@ £5-1yc] ude but  are not linmted to

D-gal act of uranose, N-acetyl -D- gal act of uranose, D-gl ucofuranose, )

N-acet yl - D- gl ucof ur and®¥® “taFmb. " FRazhekratf's d9edh &fheD Hans iBpyianose,

D- gl ucopyr asmsowid! WwoRietgilclD 08 UCHpYiOBBy asub¥td twdsed 0l | gosacchari des

contai ni ng té&%ﬁ%ﬂg&ﬁ%&é#Ldenotes a carbohydrate residue or a further
functionalised carbohydrate residue containing a 5~ or 6-

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

20 p-galactopyranose N-acetyl-p-galactopyranose, D-
glucopyranose and N-acetyl-bp-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, halocalkynyl,
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-



In this specification "optionally substituted® neans that a group may or
may not be further substituted 25 with one or nore groups selected from
al kyl, al kenyl, al kynyl, aryl, hal o, haloal kyl, hal oal kenyl, halo?IKl E,
hal oaryl, hydroxy, al koxy, al kenyl oxy, aryl oxy, benzyl oxy, hal dbf K& 5%
hal oal kenyl oxy, hal oaryl oxy, nitro, nitroal kyl, nitroal kenyl,

nitroal kynyl, nitroaryl, 30 nitroheterecgclyl, am no, alkylam no,

di al kyl am no, al kenyl ami no, al kynyl am no, arylam no, diarylam no,

benzyl am nO,c&‘h@&Hﬂﬁ&‘%P@uﬁaécé&d e*gepyiggcry% oyRhsdNYhaE g nd'dt A

acyl am no, di acyl am no, 0oX oxy, ul phenyl oxy,
heterocyclyIsu%EF*EH%ﬂ%%y%?%&yneﬁe?bPﬁeyen ﬁ¥ﬁ%reﬁaVBhbtbh%c@%#@@tlon

al kyl sul phenyf, tivé Y4 e SEE NYbmp EFRA08E KELHde £8T beaas%%&mam capt o,
al kyl t hi o, ben%xlthlo acyl thi o, phosphorus 0 2 MAY 2006 -8 cant ai ni ng

groups and th¥ T k€% provi ded that none of the substituents outlined above
interfer& wth the faxnﬁatdf)nthé)fméi'@tﬁe@lﬂféséolwlﬂd D& AP dird

bi ol ogical ly tive, A ose length |s defined in
terns of thetélgﬁ%eéyo h%ar‘ﬁ'@geﬁt 8%5"?)%3%@%%?/ %%%%%Egm of
car bon atomsawtrmmbemeOEp@ulqudatemgemthbvethé\eépeez,fiz\edhra:nqélj S range

certain speaigreitididits NELEIL o0 IleeLOol A0L0LS R UG BR QI ABLL T 1Y and

cost of 10 precursors and ease of Sy i Caey.”Tn
particul ar, RE¥RFeTRRdIdes ‘é@nféwmng auc;b 8@ mbbabalum angredstafy 6 to

16 carbap ath’f@cuf%:?s U S8 204 Vo b, Syl Pndbis 162 £850PD @%ngfféyc Sltn

preferably 10 carb %atoms are _prefeerred for reasons cost a

avai | abi | i t PHFEREH I ARC FER sm°’e%§%e%f°%?ﬁ%¥fé’s¢% 4nke 30 | eaxkon |3ty form
of the inventieaferddly s6 nedl kgl cadtbsh at&ngptm@feléyeﬁémw%esi B bRy

n the al kyl® CHATOR Bhegrs G moe  REEERPIY 48 Sithen ettt g
preferred for reasons of cost and availability of
15 precursors, ease of synthesis and efficacy.
In one form of the invention, R; is n-alkyl which
is optionally substituted and may include a heterocatom or
a functional group, for example an acyl linkage, in the
alkyl chain. Preferably, R; is C4-3p alkyl, more preferably
20 Cé-16 alkyl, most preferably C;, alkyl. ‘
Alternatively, R; is a branched alkyl moiety
which is optionally substituted and may include a
heteroatom or a functional group, for example an acyl
linkage, in the alkyl chain. In a preferred embodiment of
25 the invention R; takes general formula (II):

i
—(CHy)y '—C\_Ra
Ry

(I1)

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 hydrogen. Preferably, each alkyl moiety is C,_3 alkyl,



20 C6-16 al kyl, nost preferably Cl10 alkyl. Alternatively, Rl is a branched
al kyl noiety which is optionally substituted and may include a heteroatom

or a functional group, for exanple an acyl Ilinkage, in the aI >2 Azr} ; In
a preferred enbodi nent of 25 the invention Rl takes general form” ?ql)

R7 -(CH2)"-C-RB RO wherein uis 0 to 22, preferably 0 to 10, nore
preferably O to 4, nore preferably stikl 90 to 2, and nost preferably 0 and
wherein a heteroatom or acyl |inkage nay separate adjacent CH2 groups

wi thin the | @fg} S f y typically
n-al kyl , ancrjm%ﬁ% olf her %1#1 54 ta\w{ :3%,1138,“@,@@ E%e@e& l? rbogen
Preferably' ,2¥sch 4t (910391§YRyI ang mpa 2the same apre

preferably Qﬂ;ﬁﬂeﬁéﬂ(ﬁﬂ stl II m)re preferably C6-16 al kyl, nost preferably
Clo al kyl, and may be the sane or _different. In a partlcul ar referred
embodi nent of the |%&HW1%}Q%§¥%%W c’(“?I/‘Bﬁe

(CH2) PCH3 -ﬁireéﬂ:ﬂ)xq,CH& Wakiea the yethetall Edrd@laan@Ian) :different and 10
each is > 1, preferably 1-29, nore preferably 3-23, still nore preferably
5-15, and nost preferably 9. As an exa (&% a heteroal kyl chain, Rl takes
the general (IV) : ,O0(CH2)" CH3 -CHz- 2@ tH2) , CH3 15 (IV) whereln v and
w are the sanme or different and each +GI—\I>1,

(CHz)oCHs

(ITI)

wherein p and g are the same or different and
10 each is 21, preferably 1-29, more preferably 3-23, still
more preferably 5-15, and most preferably 9.
As an example of a heteroalkyl chain, R; takes
the general (IV):

O—(CHy),CHs
—CH,—CH]
O_(CHz)WCH3

15 (IV)

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.

20 - X1, X2, X3 and X; may be any combination of
substituents, but at least two of these moieties should be
other than hydrogen or a group linked to the ring through
a carbon-carbon bond. Preferably, at least two of X;, X»,
X; and X; are moieties linked to the ring through a carbon-

25 oxygen bond, for example, in the case of X;, ORy, -
(Y)uC=(2) (T)nR2; when Y is O, OSOs;R; and OPOsR;R’,. The group
=(Y)uC=(2) (T),R2 is preferably -OC(O)R,.

Preferably X; is OR; or OC(O)R,. Advantageously
X3 is hydroxyl or acyloxy, preferably C;_3 acyloxy, more

30 preferably hydroxyl, acetyloxy or benzoyloxy.

Preferably X; is OR3 or OC(O)R3. Advantageously
X2 is hydroxyl or acyloxy, preferably Ci-3 acyloxy, more



preferably 1-29, nore preferably 3-23, still nore preferably 5-15, and
‘nmost preferably 9. 20 X1, X2, X3 and X4 may be any conbi nati on of
substituents, but at |east two of these noieties should be other than
hydrogen or a group linked to the ring through a carbon-carbon b8ddMAY 2006
Preferably, at least two of X1, X2, X3 and X4 are noieties linked to the
ring through a carbon- 25 oxygen bond, ¥ @0 exanple, in the case of Xlr OR2,
(Y) mC= (2 (T) nR2 when Y is 0, OSO3R2 and OPBR2ZR 2 . The group - (Y)
mC= (2) (T) RReferdy %ﬁ&%a& pcé@étﬁoxfrﬂ B2y} 5 OR2 or COC (0)
R2. Advant ageously X |s hyd roxyl or "acyl’oxy, preferabl’y Cl-30 acyl oxy,
nore 30 preferably hy&*&farabicetXp dgyO |4l oo (PR AROtAFGOPURIYi 5 OR3
or OC (O R3x; AéVRQHQBQ Sy a¥%1i fyhy§>rz@f)eslrasa,uya@yI39xzstcyms;e;{rf:rx@és»ié/ C -30
e

benzoy! oxy. | B Oé?aﬁyziwsom” Rt o DeRAAHLGRouLl y X3 s
hydr oxyl 6&r acyl oxy, pm‘b@rea&ﬂmﬁk_ﬁasaoagwy OCO ¥Rs pr@fcnfaaiﬂa)gelb)a@m.gxyl ,
acet yl oxy or Qenzo 5.Prefera

i ¥1 rxg. T a ti p iSef ngr ?_g%c O3 re
Advant ageousl R4 ¥STRIdToRy 35 Ioff SFePeabty ASBo°%E¢IBXS nore
preferably h)pireﬁe}ia,blaecémrxmyyb,r mmm,d:qx;ar Asbrerayelgeaus| y t he conmpound

of general fornula (I g £f adecyl
10 2,3,5,6-tetra- Obenzoyl t %g’?sg' D-ga ac 5’?’&?‘%3&?%%11%3]&1 Yemd2

, 3,5, 6-tetrall) Oﬂ%ﬁerﬁ&ﬂsﬁcﬂeq Hi =B - they g zeup faansicst ideg qﬁ:tlyexadecyl

2,3

2,3,5,6-16t rQ @?Wr‘d -OLbOn 2ot 8L 861 QI BURRRII Lo fiPdtoside, decyl
2,3,5,6-tetr o benzoyl éhl o-f-D- gal act of uranosi de, 11- henej cosanyl
2,3,5, 6- 3~
1-thi

: t et r & OpFGATA~-Prirer ey 15 Hhiatt Fr@edieidfdirangsidisoy octyl
hi 0- 0- D- gaa ac,tsqfaﬂwm-ca-bendsfy#l-ltmm@ﬁ g0l A i rirsasidle heagly |

1-thio-f3-D furano g? lth f 3- D-.qal.act of ur anosi de,, and
11- henei cosarfﬂg/EEJ %C’t 5‘8 %‘(‘: At Q'ﬁa&%&ﬁ é ’sff g‘flerred
enbodi nent omaﬂu;cosanyl 2,3,5,6- tetra—O—benzoyl -1- thlo—B—D—

15 galactofuranoside, hexadecyl l-thio-f-p-galactofuranoside,

decyl 1-thio-fB-p-galactofuranoside, octyl 1-thio-B-p-
galactofuranoside, hexyl 1l-thio-f-D-galactofuranoside, and
ll-heneicosanyl l-thio-f-p-galactofuranoside.
In a particularly preferred embodiment of the
20 invention the compound of general formula (I) is hexadecyl
1-thio-B-D~galactofuranoside, decyl 1-thio-f-p-
galactofuranoside, octyl 1l-thio-P-D-galactofuranoside,
hexyl l-thio-f-pD-galactofuranoside, or ll-heneicosanyl 1-
thio-f-p-galactofuranoside, most particularly decyl 1l-thio-
25 P-p-galactofuranoside.

Compounds of general formula (I):

X4 X4

Xsl ”‘ /I,, O S—— R1

. v
X3 °

X2 5 '.: Xy
X' ¥
(1)
30 may be prepared by reacting a compound of general

formula (V):



20 invention the conmpound of general fornmula (1) is hexadecyl

1-t hi o- (3-D gal act of uranosi de, decyl 1-thio-13-D gal actofuranoside, octyl
1-t hi 0- o- D- gal act of uranosi de, hexyl 1-thio-o-D—gaIactofuranosi@gMNpmmﬁ
11- henei cosanyl 1- thio-f-D gal actofuranosi de, nost particularly decyl
1-thi o- 25 f3-D- gal act of uranosi de. Conpounds of general formula (I): X2 X1
(1) 30 may be prepared by reacting a conppund of general formula (V) : -
11 X4 Xg S-R10 (V) wherein R10 is an acyl group, preferably acetyl 5 and
X1, X2, X3 and X4 are as defined above, but with any free hydroxyl, thiol,
or am ne groups protected by a protgcting group; with a conpound of

general formula (VI): 10 Br-R1L (VI) wherein Fg_h% as defined above; in
the presence of a base; and, opth e noving the protecting groups.
Typically the base is diethylam ennét 4t"%al ., 1994) or hydrazi ni um
acetate/triethylamne (Park et al., % Ty general terns the reaction

Is perforned in the presence of an excqés 6% the base in an inert sol vent
20 such as DMF or THF, or m xtures of such solvents, at a tenperature from
20C to 60C, preferably 25-40C, under an &Ynosphere of nitrogen or argon.
The reaction mxture may be left to stir typically for 1 to 24 hours,
preferably 2 to 6 houps, MRSt RrelenaPluyd JO8TS, BrLeliSulogLatyen
5 and X;, X;, X3 and X; are as defined above, but with any
free hydroxyl, thiol, or amine groups protected by a
protecting group;

with a compound of general formula (VI):

Br—R;
10 (VI)

wherein R; is as defined above;

in the presence of a base;
and, optionally

15 removing the protecting groups.

Typically the base is diethylamine (Bennet et
al., 1994) or hydrazinium acetate/triethylamine (Park et
al., 1995). 1In general terms the reaction is performed in
the presence of an excess of the base in an inert solvent

20 such as DMF or THF, or mixtures of such solvents, at a
temperature from 20°C to 60°C, preferably 25-40°C, under an
atmosphere of nitrogen or argon. The reaction mixture may
be left to stir typically for 1 to 24 hours, preferably 2
to 6 hours, most preferably 4 hours, prior to isolation

25 and purification, or deprotection. Suitable protecting
groups are well known to a person skilled in the art and
in this case the benzoyl group is preferred. Benzoyl
protecging groups are typically removed through hydrolysis
with sodium methoxide in methanol. The compounds of the

30 present invention may also be synthesised through reaction
of a compound of general formula (V) in the presence of

base, with a sulfonate ester of the alcohol corresponding



25 and purification, or deprotection. Suitable protecting groups are well
known to a person skilled in the art and in this case the benzoyl grou
preferred. Benzoyl protecting groups are typically renoved thrOUﬁz

wi th sodi um et hoxi de in methanol. The conpounds of t P@%ZME

hydr ol ysi s
I nvention may al so be synthesi sed through reaction
formula (V) in the presence-of2 base, with a sulfonate ester

pr esent

of general
t he al cohol

Riois

H]

pis

of a conmpound

of

corresponding 0 2 MAY 2006 - 12 to bromde (VI), or via the
rel evant cargghyfgﬁgéé(%gi)t

I wh
in presence op6%a§%£§fﬂﬁoygﬂe9£%€n§££$é%% éyzulaer

or a suIfonatbl%%§eEcQWP?¢Rﬂcﬁﬁr@%ﬁ%ﬁ@ln@oam% oKV)SWH%Eed%wpéanH% n t

pr esent

of gener al
acyl group,

formula (M1) : X4 4 n ,0R/1 (
bYEr 2Tt SutEegate ?SB%ﬁzfaathanaoy@esmn 3BT %Ly e as

e
(V1)
he

i nveghé %é@é’né’é SOf as& Vi BESA Ss&n%éﬁﬂ&%f ; m%ié% ﬁégﬁr&mgﬁnd
| |1 S

def i ned &bom@%ommﬁﬁuﬁrb’fftleé ﬂsyaé@wlmwm@i?n?ﬁamn@o ap&Ups prot ect ed
by a protecti r ou a_.co enera or VI HS- R1
S wher et PR "Hhre el BT E oS o A e Sad f dgmerdLy hi yer
typically a fexwmgla a(VII) and, optionally renoving the protecting groups.

Typically the Lewws acid is tin tetrachloride 25 (Marino et al., 1998).

gener al

terns the reaction is Xd Xa

10

15

20

25

30

wherein Ri; is an acyl group, preferably acetyl
or benzoyl, and X;, X;, X3 and X, are as defined above but
with any free hydroxyl, thiol, or amine groups protected
by a protecting group;

with a compound of general formula (VIII):

HS—’R1

(VIII)

wherein R; is as defined above;

in the presence of a catalyst, typically a Lewis
acid;
and, optionally

removing the protecting groups.

Typically the Lewis acid is tin tetrachloride
(Marino et al., 1998). 1In general terms the reaction is
performed 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
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

In



performed in the presence of a slight excess of the Lewis acid in an inert
‘sol vent such as dichloronethane, at a tenperature of 0C, under an

at nrosphere of nitrogen or argon. The reaction mxture is |eft tﬁ %’Hr
typically for 30 2 hours, prior to isolation and purification, o ZMAY 2008
deprotection. Methods for the preparation of conpounds of general fornulae
(Vl) and (VII1) are well known to a O 2 M® 2006 - 13 person skilled in
the art. An extensive array of methodol ogi es has been devel oped to

mani pul ate eqnll-sdipShid Oiedlid Nengak AL of ih A0pEe L £ Al fapodll sCl osed, for
exanple, in rino_et al., 1998, Marino and Marino et al.,” 5 2002;

Chi occoni et Bgthodqirgiag |hag begn feveloped tJprpinintRte P2SO1;

Bri maconbe etpoditid®ds tHd PEDADELhrBhose atE ML Ui b sd CkEord 975,
Nam Shin and Perlin, 1979: Sznai dmap et ﬁl ., 1986; G c‘gro et al. 90;
Ernst et al.,S*3RE 3 N &t AL whi 1998+ M3Titn AR MRF S &h Y- 10

reference5 A02li Ithidrdomec@titaRSPeZ000f MikePtLsental] NVEIYS preHdmse i s
provi ded the use .of a ound. of eneral for (1)_in the manufacture
of a medi carrearlrf"‘?f]gnfu’us%’ t re”ﬁ%‘?ﬁ%n?go?i =Y ﬁ%ﬁo’oi%ﬁlﬁ‘?ﬁ%@?‘? o"'ﬁ'j.':I &5 As
used herein, 19681 dieniqweraptustoak) y195 f atdm \@himmamd "Pexckirs, ak®Hhount

of a compoundsplaidigan REESEN, I 1486! I OEESeSLiYP Lo 9d6] drnglesiioth
therapeutic response, for ‘exanple to prevent or tfreat” a di'sease which by
adni ni strati AP thhaonfeants of | whieh i are aiperrraptid herein iky

"t her apeupi caldperifgcti ve amount” wll, obviously, vary with such factors

as the particular condition_being treated, .the physical condition and
clinical history of th<SMTRI ¥ ner (59004 asRoRt Peithe BFRSARM, the

duration of tirevdriismetHerd hits MaterEded Bfe G WE edtcddishaiy 4£1 any),
and the specific fomilations ;enpl oyed and Lhe, structur e, of; Lhe, compound
use in the treatment of a microbial infection.

15 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.

20 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

25 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,

30 excipient or vehicle for delivering the compound of

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

35



As used herein, a "pharmaceutical carrier"” is a pharmaceutically
accept abl e sol vent, suspendi ng agent, 30 excipient or vehicle for
delivering the conpound of general fornula (I) to the subject. TireMpanmy er
may be 35 0 2 MAY 2006 - 14 liquid or solid, and is selected with the

pl anned manner of adm nistration in mnd. The conpound of general formula
(I') may be admnistered orally, topicaliy,-or parenterally in dosage 5
unit forrmulations containing conventional non-toxic pharmaceutically

accept abl € CALqu £l Sor AOWAN Snaahd <YPALELE wi fRCLhE P RAERRIMAS Used

herein includeS _subcutaneous, Intravenous, intranuscular, Intrathecal,
i ntracrani al of | afmtriskratienfisivindechni ques. 10 The invention al so

provides suitable topifad, cofhnd 38F er& O Pk ey e[ ® rg@ceut i cal
formulations _for,use in the_hovel nethods of treatnent of t e‘5$esent

i nvention. THEPERHPEEFEE OF21He, | FORREROAY me9* pRarapherr i ¥ 2R9IS as
t abl ets, Saquenit PormiulytildnsusPrBsinDAg LORCEFESonil OsbRStopDYer S,

| es, | Si I lixirs._ Th Y f
oral use meyPRORPATROERERDIY BYeSRbRRFE SRFELEED: i POMVERE o otp of
sweet eni ng agelntsles| avDhe i bgrmgeatentenabuas nysadechesemdinebsdesi ng
agents in of ol LaRLOGUCE; n el PhALBC UL LBl Yo) £82N1 o ARGy RELEY 2D €

preparati ons, e bl'et s"'contarn thé active Thgredf en mxture with
non-toxi c phtrtererrrtal | yindeepion| erciknfpsion stephniques. suitable for

the manygfpact ure of tabied SinJdieSfo®Xe] £ LSt Mo M1 &g  nert 25

di luents, such as cal ci um carbonate, |actose, calcium phosphate or sodi um
phosphat e; (P&t AAPFRSShd 2»d PRFeRtarahgphaemeeut aSormilatiengh or
alginic aciforbagsiNg GgeNISveEURELREASt 8f ChredEhaht No Ol tRE A5t @senO!

Lubricating A0ente: o CrRS JBANSIASD SECRLE Laval €2L) Cnay be
administered orally as tablets, aqueous or oily
15 suspensions, lozenges, troches, powders, granules,
emulsions, capsules, syrups or elixirs. The composition
for oral use may contain one or more agents selected from
the group of sweetening agents, flavouring agents,
colouring agents and preserving agents in order to produce
20 pharmaceutically elegant and palatable preparations. The
tablets contain the active ingredient in admixture with
non-toxic pharmaceutically acceptable excipients which are
suitable for the manufacture of tablets.
These excipients may be, for example, inert
25 diluents, such as calcium carbonate, lactose, calcium
phosphate or sodium phosphate; granulating and
disintegrating agents, such as corn starch or alginic
acid; binding agents, such as starch, gelatin or acacia;
or lubricating agents, such as magnesium stearate, stearic
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



30 acid or talc. The tablets may be uncoated, or nmay be coated by known
techni ques to delay disintegration and absorption in the gastrointestinal
tract and thereby provide a sustained action over a |onger peri &d.MA¢dA06
exanple, a tinme-delay material such as glyceryl 35 nonostearate or glyceryl
di stearate may be enployed. Coating may al so be performed using techniques
described 0 2 MAY 2006 - 15 in the U -SisPat. Nos. 4, 256, 108; 4, 160, 452,
and 4,265,874 to formosnotic therapeutic tablets for control release. The

conpound of ﬂﬁ”%ﬂé'ufoénubét('ﬁogf hhgss'ﬁbﬁnthoﬂsﬁaEBEe @|§g§r§¢4 for
in vivo application, garentera i'njection of radual ffusion
over tine i niepERgRnespo %CtﬁbéFﬁEPUtAsnﬁ detat fon ﬁaytb@l Fﬁl?éﬁénously

intra-arterial, intrapghéton@edhyd of NGEABYSE UESFhY1a S uangeais! y,
intracavity, or transdernal | in"vitro studies t gents may be 10

added or di stBYSREPR ﬁﬁnaﬁﬁr%ﬁ?%ﬁ%étSFSﬁogFEEIF? VéKﬁe%PB teatiPRer and
added to 5 cphrentetallycby Eh§eatabhobs Byr glaaesal epakfasibhi siréat i on

i nclude sterjle agugous n- agueo 0 utl nsi ons
emul si ons. E&ﬁ%%l%@ S?eﬂgﬁngg%eBg € ﬁgtESFvengaméPénggg§?8nﬂa%I ﬁol
polyethylenelgtyewénoueggtabhérarhsteuihlas1ntrapeﬂit¢neaﬂlynjectable
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| i ke. Preservatives am&éﬁaﬁ'&t&sn@dﬁbilyﬁﬁeﬁﬁé{r@iséurbﬂmﬂéeﬁﬁlﬂio§UCh as, for

exanple, antj- robja anti-oxidants, chelating a gromﬁh factors
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suspensions, and emulsions. Examples of non-aqueous

15 solvents are propylene glycol, polyethylene glycol,
vegetable oils such as olive o0il, and injectable organic
esters such as ethyl oleate. Aqueous carriers include
water, alcoholic/aqueous solutions, emulsions or
suspensions, including saline and buffered media.

20 Parenteral vehicles include sodium chloride solution,
Ringer's dextrose, dextrose and sodium chloride, lactated
Ringer's intravenous vehicles include fluid and nutrient
replenishers, electrolyte replenishers such as those based
on Ringer's dextrose, and the like. Preservatives and

25 other additives may also be present such as, for example,
anti-microbials, anti-oxidants, chelating agents, growth
factors and inert gases and the like.

The compounds of general formula (I) are
antimicrobial agents which are active, in particular but

30 not limited to, against Mycobacterium including
Mycobacterium smegmatis, Staphylococcus including
Staphylococcus aureus, and Enterococci species. 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
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invention there is provided a pharmaceutical composition

15 comprising a compound of general formula (I) and a
pharmaceutically acceptable carrier. '

The pharmaceutical compositions according to one
embodiment of 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 wvitamins, 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, inciuding 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
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in a ther aftfTEBF NS e AFWRVRMDs highetnes bowertdatly floses may be

appropriate. The administration of the daily dose can be

15 carried out both by single administration in the form of
an individual dose unit or else several smaller dose units
and also by multiple administration of subdivided doses at
specific intervals.

The pharmaceutical compositions according to the

20 invention may be administered locally or systemically in a
therapeutically effective dose. BAmounts effective for
this use will, of course, depend on the severity of the
microbial infection and the weight and general state of
the subject. Typically, dosages used in vitro may provide

25 useful guidance in the amounts useful for in situ
administration of the pharmaceutical composition, and
animal models may be used to determine effective dosages
for treatment of the cytotoxic side effects. Various
considerations are described, eg., in Langer, Science,

30 249: 1527, (1990). Formulations for oral use may be in
the form of hard gelatin capsules wherein the active
ingredient is mixed with an inert solid diluent, for
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.
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ethylene oxide with a partial ester derived from a fatty

ion product of

15 acid and hexitol such as polyoxyethylene sorbitol
monooleate, or (e) a condensation product of ethylene
oxide with a partial ester derived from fatty acids and
hexitol anhydrides, for example polyoxyethylene sorbitan
monooleate.

20 The pharmaceutical compositions may be in the
form of a sterile injectable aqueous or oleaginous
suspension. This suspension may be formulated according

- to known methods using suitable dispersing or wetting
agents and suspending agents such as those mentioned

25 above. The sterile injectable preparation may also a
sterile injectable solution or suspension in a non-toxic
parenterally-acceptable diluent or solvent, for example,
as a solution in 1,3-butanediol. Among the acceptable
vehicles and solvents which may be employed are water,

30 Ringer's solution, and isotonic sodium chloride solution.
In addition, sterile, fixed oils are conventionally
employed as a solvent or suspending medium. 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.
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3g per patient per anou IActT Ve Thotadi én may be
conmbi ned wi t#PeRE Ry iRex h%}@$¥§msb?@YpV%Hmbb pexsi gy e (foemgrbont| vary,

dependi ng 150 Up@ntd I'%&Q@'[Béop@ﬁ lsaeféﬁé pof &4d¢) parih& UhREuPdss of
adm ni stration_, For, exa ornu ation intended for
active ingre ent wh1c may be combined with the carrier
materials to produce a single dosage will vary, depending
15 upon the host to be treated and the particular mode of
administration. For example, a formulation intended for
oral administration to humans may contain about 1lmg to 1lg
of an active compound with an appropriate and convenient
amount of carrier material, which may vary from about 5 to
20 95 percent of the total composition. Dosage unit forms
will generally contain between from about 5mg to 500mg of
active ingredient.
It will be understood, however, that the specific
dose level for any particular patient will depend upon a
25 wvariety 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.
30 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
35 Dbe combined with other compounds to provide an operative
combination. It is intended to include any chemically

compatible combination of pharmaceutically-active agents,
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human or ani mal body, ésVentagepusdosiaddhsaigh netcddovigad do,t &he conpound
of generab feiBdcdAdanidim el AR Yer orf AN AYRRY Hohs 1M P GE not
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St aphyl ococc gt aphyliscoddits IMUIRIAIGRS S tAPIRFl Sfoccus aureus, and
Enterococci species.
Throughout this specification and the claims, the
15 words “comprise”, “comprises” and “comprising” are used in
a non-exclusive sense, except where the context requires
otherwise.
It will be clearly understood that, although a
number of prior art publications are referred to herein,
20 this reference does not constitute an admission that any
of these documents forms part of the common general
knowledge in the art, in Australia or in any other
country.

25 Modes for Performing the Invention

The synthetic scheme employed to prepare
compounds in accordance with preferred embodiments of the
invention is now described in more detail. 1-S-Acetyl-
2,3,5,6-tetra-O-benzoyl-1-thio-B-p-galactofuranose

30 (compound 2) was prepared according to known literature
methods (Owen and von Itzstein, 2000) without modification
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

35 and 7) alkyl l-thio-B-p~galactofuranosides is described in
Scheme 1.
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2) was prepared according to known |jterature methods (Onen;

I'tzstein, 2000) without nodification"apd®s shown in Scheme™ ., AT new
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3 (Examples 1, 2, 3,, 4) and deprotected 4 (Exa es 5, 6 35 and 7)
al kyl 1-thio- P—Dmgalaggof o FredH,)s, descrided |m@ S~@erg.cVAY 2006
- 21 D Galactose C BzO OB3-3 n=5,7,9,15 BZO "b BzO0 A "< Y BzO OBz
2 d HO HO B0  PBz o
3 n=5,7,9,15 4 n=5,9,15
Scheme 1

Reagents and Conditions: a) i) pyr, 100°C, 1 h, ii) BzCl,
5 60°C, 2 h, iii) rt, 24 h; b) SnCl,, CH,Cl,, HSAc, rt, 1 h,
N>; c) Br(CH:).CH;, DMF, HN(CH,CHs3),, rt, 4 h, N;; d) NaOMe,
MeOH, rt, 2 h, N,.
The synthesis of protected 5 (Example 8) and
deprotected 6 (Example 9) branched alkyl 1l-thio-B-pD-
10 galactofuranosides is described in Scheme 2.

BzO

a Bzo\) g, 0Bz
D-Galactose _

BzO OBz
1
(CHa)nCHg HO (CH2)nCH3
I S S
10y c Harg,
p’ OHicHy O g (CHa)aCHg
Bz0 OBz HO  OH
5§ n=9 6 n=9
Scheme 2

15 Reagents and Conditions: a) i) pyr, 100°C, 1 h, ii) B=zCl,
60°C, 2 h, iii) rt, 24 h; b) SnCl;, CH,Cl,, HSCI[ (CH,),CHsl,,
0°C, 2 h, N»; c) NaOMe, MeOH, rt, 2 h, N,.

Example 1
20 Hexadecyl 2,3,5,6-tetra-0O-benzoyl-1-thio-B-p-
galactofuranoside (3, n = 15):



4 n=5,9,15 ' (CH2)nCH3 Schene 1 Reagents and Conditions: a) i) pyr, 100C 1
h, ii) BzCl, 5 60C, 2 h, iii) rt, 24 h; b) SnCl4, CH2Cl2, HSAc, rt,

N2; c¢) Br (CH2) nCH3, DWMF, HN (CH2CH3) 2, rt, 4 h, N2; d) NaOwe, glyngﬂﬂrﬁt
2 h, N2. The synthesis of protected 5 (Exanple 8) and deprotecte

(Exanpl e 9) branched al kyl 1-thin-f-D- 10 gal act of uranosi des i s descri bed

in Schenme 2. D Galactose a BzO Bzo OBz 2Z -BzO OBz 1 BzO O b BzO BzO OBz
5 n=9 (CH2) nCH3 (CH2)nCH3 HOO HO HO OH 6 n=9 (CHZ)nCH3 (CH2) nCH3 Schene

2 1s manells e s gaghodd B fEngte 413 e 21
NaOve, MeOH, g@zoy 1hl- t&po— —D-galactofuranose 440 mg, 0.67 mmol)
and l-bromohexadecane (205 pul, 0.67 mmol) in dry DMF (5 ml)
under N; was added diethylamine (1.5 ml, excess). The
5 reaction was left to stir at room temperature for 4 h.
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 HC1 (50 ml) and
twice with water (50 ml) and dried over Na,SO;. The
10 solvent was removed under reduced pressure and the residue
chromatographed to give 3 (n = 15) as a pale brown syrup
(281 mg, 50%). Re 0.51 (hexane-EtOAc 6:1); 'H NMR (300
MHz, CDCl3): & 7.26-8.10 (m, 20 H, 4 x OCOPh), 6.08 (m, 1
‘ H, H-5), 5.66 (apparent d, 1 H, J3,, 5.1 Hz, H-3), 5.63
15 (broad s, 1 H, H-1), 5.50 (apparent t, 1 H, Jb,3 = J2,1 1.4
Hz, H-2), 4.83 (apparent triplet, 1 H, J 4.1, 4.7 Hz, H-
4), 4.75 (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) , 1.15-1.40 (m, 26 H, 13 x CH;), 0.88 (t, 3 H, J
20 6.4 Hz, CHs); °C NMR (75.5 MHz, CDCl;): & 166.0, 165.7,
165.5, 165.4 (4 x OCOPh), 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 OCOPh), 88.3 (C1l), 82.9 (C2),
81.0 (c4), 77.9 (Cc3), 70.3 (C5), 63.4 (C6), 31.9 (S-CH),
25 31.2 (S-CH;-CHz), 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-0O-benzoyl-1-thio—f-p-
galactofuranoside (3, n = 9):
To a soln. of 1-S-acetyl-2,3,5,6-tetra-0-
benzoyl-l-thio-fB~p-~galactofuranose 2 (820 mg, 1.25 mmol)
and l-bromodecane (260 Hl, 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
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0.67 mmol ) and 1-bronohexadecane (205 |, 0.67 mol) in dry DW (5 m)
under N2 was added diethylamne (1.5 nt,28xeess). The 5 reaction was |eft
to stir at roomtenperature for 4 h. After this tinme the diethylam ne and

DI\/EA wer eor%nﬁuaér yadaeeaeguateduaégsﬁﬂmﬁ%lr’élaedheswduetnea Hk‘]Eﬁt?dﬁ' yﬁteceirl ?50
Et 5 e w W wa
n ) ;n((:l dri e%it8$lar QE&Z@%& ‘I’ﬁ@p’fg §8F9em"té¢a8 ?#Dygg dtﬁﬁneﬁ‘&? effded

pressure andtwheerwstHueatelr 60t mi) aphdddraed vee ﬁazso415) The a galoe
brown syrup ¢ 09 1_(hexane-.Et QAc NVR VHz
CDC13) : S 7 %@én%gw?g f%ﬁovRE gné ? cgd Erfﬁfufe ?Pdkgg?,r%$% ue
(appar ent> d, cllrpmanggnashedeo EIJ-S)E 35 (ﬁ3—19)(bsoadpa,1e1bhlpwhl- sy;:uﬁ 50

(apparent t, (405‘ m&Z 33%)3212,1_- (; 4!5 Uéexﬁig-)-ﬁ_:??% par:qqntNgﬁﬁr_‘ (ggg_ié 1H J

4.1, 4.7 Hz, 2.69 ( and
SCHb), 1.65 '(Héfapa Bﬁ%s)quu te“{ 262-34 12) m5 3¢ Hs- e Qﬁ»%rvd 6.41CcHm, )

1.15-1.40 (ny, 2ﬁ sh , 18, EQCItlaia aQeﬁ% ﬁt 13HH J%gZQ 5. ﬁzHZH—§?;‘3)5 6:3:3C NVR
ggg i NT;B 2 %dosS i66 ? 53 (apparent t, 1 H, J2,3 = Jbl 1.4
10 Hz, H-2), 4.85 (apparent t, 1 H, J4.2, 4.6 Hz, H-4), 4.78
(m, 2 H, H-6a and H-6b), 2.70 (m, 2 H, SCHa 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, CDCls): & 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 (c4), 78.2 (C3), 70.5 (C5), 63.7 (C6), 32.2 (S-CHy),
31.5 (S-CH-CHz), 29.9, 29.8, 29.8, 29.5, 29.4, 29.1, 22.9
20 (7 x CHz), 14.3 (CH3).

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

25 To a solution of 1-S-acetyl-2,3,5,6-tetra-0O-
benzoyl—1—thio—B—D—galactofuranose 2 (464 mg, 0.71 mmol)
and l-bromooctane (115 Hl, 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%). Rf 0.35 (hexane-EtOAc 4:1); 1y NMR (300
MHz, CDCls): & 7.26-8.10 (m, 20 H, 4 x OCOPh), 6.10 . (m, 1



130.0, 130.0, 130.0, 129.8, 129.7, 129.5, 129.5, 129.0, 128.9, 128.4,
128.4, (4 x OCoOPh), 88.3 (d), 82.9 (), 81.0 (C4), 77.9 (C3), 70.3 (C9),
63.4 (C6), 31.9 (S-CH2), 25 31.2 (S-CH2-CH2), 29.7, 29.6, 29.6, 29 f{.ng?ﬂﬂg
28.9, 22.7, (13 x CH2) , 14.1 (CH3) ; LRVMB (ESI) : mz 859 [ (M + 9
(100%9], 875 (13), 854 (11). Exanple 2 30 Decyl

2,3,5,6-tetra-O benzoyl -1 -thio-f-D gata’4ofuranoside (3, n =9): To a
soln. of 1-S-acetyl-2,3,5, 6-tetra-0O benzoyl-1|-thio-o0-D gal act of uranose 2
(820 ng, 1.28, nmed), andgl(@dpnndnpau§4(26ﬂ las 3. @59nmg)l J+®) dry 63F (8 m)

35 d ded t n exce Th action eft to
sti lrma'?rroomY?;f\arrp(gr:t ufegfgl?l gph 5. é?t Z%‘PP?]T%HF %re }h‘g r d é?hyl%\,\% ‘1dnd DVF
wer e renovedd®d, HARY, 20084 - (ac)s lndlerJg,edaced gy, gsSuQeHzTI"(e—‘t)e,Sld;Jma\r/]vgs

then dilutedg _ 620,

tvme(r:]e :NI ;Jhewatgrzf%g&ﬁ §§ {g&d?lge\%§bv£eir8%a§§méhq’ eéc}lé}ﬂ%l v%?ﬁtg’g%@ f enoved
under redu T AMY qlhbnt%tbd%eHB @h7 obrelingr Stk GHa ginde S-}-C@ia-: 9)
2308 Pl c%@%i 95,8, 170,80 iy i U SN
£(3 69 (appar entd Fiza §is)y3, 4 % ‘iM‘;lz(”!N-%)MH& 6@PCYHr oe§d §661 Hl, 1|€51)l 5.53
(apparegt|_l'tZ 1461, J:26§88: Mleodoﬁh)lg 183, é"‘zi?to)3488537:(§jﬁp'parf§‘:§ SSCI%IaHané
4.2, 4 a

SCHb) , &{%p%aﬂe# 2153 £, f%%&r }s?%ﬁ% d“é 9 ghd %’4‘-‘{}& ch)
1.20- 1. 42) (2849 H, 1278x8,cmae m 802§ appa(£nk d)coﬂqj-i, 8d. @ 7c1—)z, : 13C

155, 6, 130 60335 2 4508 T2 5090 18 500 688 Tedd bl

129.2, 129. £H2)12§176 A58-CH>-CHB) 6 3A. %k, L) 28858 293, B33.4 (£, 81.3
(C4), 78.2 (é@) 125 ((@i%) 63L§M§C§i:5182 2 (S P + Ty, (Fob¥y- F12) .
29.9, 29.8, 29. 29.5
763 (20), 579
15
Example 4
Hexyl 2,3,5,6~-tetra-O-benzoyl-1-thio-p-p-
galactofuranoside (3, n = 5):
To a solution of 1-S-acetyl-2,3,5,6-tetra-0-
20 benzoyl-l-thio-f-p-galactofuranose 2 (807 mg, 1.23 mmol)
and l-bromohexane (173 pl, 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 HCl1l (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%). Re 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 d, 1 H, Js5,4 5.2 Hz, H-3), 5.63
(broad s, 1 H, H-1), 5.55 (apparent t, 1 H, J,3 = J2,1 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



20 (7 x CH2) , 14.3 (CH3) . Example 3 Cctyl

2,3,5,6-tetra-O benzoyl -1 -thio-o-D galactofuranoside (3, n=7): 25 To a
sol ution of 1-S-acetyl-2,3,5,6-tetra-O benzoyl-1-thio-f3-Dgal act 8NN H8%e
2 (464 ng, 0.71 mmol) and 1- bromooctane (1151, 0.67 mml) in dry DMF (5
m) under N2 was added diethylamne (2.0 m, excess). The reaction was
left to stir at roomtenperature for 4ps30 After this tinme the

di et hyl am ne and DI\/F were renmoved under reduced pressure. The residue was

then dilutedgip Q4¢€.y( 50 15¢ ) .5 sM 50 ) gand
twice with \?\Gléter 50 rﬁ)%i ?dl’l ed overqﬁgs\&ﬁ@ﬁaﬁ 8 F{ggnté wégkrgrmved
under reducekPdrsstf® hntl thOERBR Huel 33. %hrbﬁ%t@gr’aﬁ]eﬁr t3%i¥%e 3 (n = 7)

as a pale broym 5 rmb :(15930@ 39.% zRf1§>o3§ (I adne- fﬁ.@@ 449 ;8 1H NWVR
(300 |sz,, CDC1.3 4% Oo0Ph) m_0 2 MAY

2006 - H2RE) i%"e%ar (’d%P 21, rT%394 428.7 33128 (1 188~ §+31)2(35663
(broad 85 1 12816 ,1)128 35504 (:ammmn)t tgg 17 H(c:J)Z, 3B3F.V2(482), 431Hz (¢4)2) ,

388 (00 L Jhiout Cuo s e T B0 Ml 0% (Heg) 4 82 @O
a- cn;z gHg arg,s-,Ciaz-. 9(;1;12)3 8], 2?—3 A ™ cn}il,-l, 18.2 @gm);o &sml% sipmslng)gi Ot, 3
165.8 (4 Xth 07?2’ ié’% g%( ?GW % g%" 1%6914&@0 4, 130.3, 130.1,
130.0, 129.9, 129 4, 129.3, 10 128.9, 128.8, 128.8, 128.7, (4 x OCCPh),

88.9 ( Cllb %&régﬁro&d@é c:‘f’ar Zﬁe ré&g}al 7(9:6 7bé1§§3at¢§‘?p:90£é@éuzg32 2 (S
CH2), 31.6 (S-CHz2-CH2 , 29.6, .5, 29. 3, . 5 x CH2 5 (CH3)

. LRVB (ES| )9%QEPF: (|v|+ Na) + (97% ] 763 (20), 57 (100). 15 Exanpl e 4
Hexyl 2,3,5,6-tetra- OMFECCB/dJ:ﬁtié"ﬂ GoP-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

15 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

20 reduced pressure and the residue chromatographed to

furnish the desired deprotected compound.

ExamEle 5

Hexadecyl l-thio-f-bD-galactofuranoside (4, n =
25 15):
Yield : 81%. R: 0.50 (EtOAc); 'H NMR (300 MHz,
CDsOD): & 4.99 (d, 1 H, Ji,» 4.5 Hz, H-1), 4.01 (dd, 1 H,
Js,q 7.4, J3,2 4.8 Hz, H-3), 3.88 (dd, 1 H, Jy,5 3.2, Jy,5 7.4
Hz, H-4), 3.84 (apparent t, 1 H, J;,3 = J2,, 4.7 Hz, H-2),
30 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 CHy), 0.86 (t, 3 H, J 6.8 Hz, CHs). '

35



gal actofuranoside (3, n =5): To a solution of 1-S-acetyl-2,3,5,6-tetra-0O
20 benzoyl -1 -thi o-o0-Dgal act ofuranose 2 (807 ng, 1.23 mmol) and

1- bromohexane (173 |, 1.23 mmol) in dry DMF (5 m) under N2 was) aggegis
diethylamne (3.0 nml, excess). The reaction was left to stir at room
tenperature for 4 h. After this tinme the diethylam ne and DM were renoved
25 under reduced pressure. The residue-ves t+hen diluted in EtOAc (50 m),
washed once with 0.5 MHC1 (50 mM) and twice with water (50 nl) and dried
over Na2SO4.gJdhg,1806 vent was renoved under reduced pressure and the

resi due - chr hed to ve Sjé s a pal e brown syrup 30 (363
my, 42%. Rf 0.31 (he%ﬁ@y-"a *D-m C(fe«mnqmzie ddc1d = §)7. 26-8. 12

(m 20 H, 4 x OCOPh) , ﬁ&ﬁd(n‘w; PRchbSis @%&W@ntz)d B RMrJ3, 4 5.2
Hz, H3), ?goql(broads i]tstH_l) g{pparent 1H J2,3 =_J2,1
n

1.4 Hz, H2 MHz  CFaP 5:03 (Jir416 492,214 - 6y Hrlys 4508 o

gkgaSanHZdSHSded 2169, ({jg"lzcﬁ SLHa b)samdrﬁC;H -3), (136530( (G 0 U anln,qw,;rg})eég 2 H,
- - - X

(apparent t, %H 26%'5%_0&L %5 Cﬂﬁ ‘|'f23 NMQ%%‘

CDC13); S 168). 3, 3.1’615 an, 165, 8H-955. 3. Qa Kd;IIIH\) T1835 Gz 1 36, aﬂdBEH-B

133.3, 130.g, 1 0.2,41 0.0 1 7,

129. 2. 129. 2§ 1‘2?9&" X 7"2 ’12?9'31)1’2 66]2 & bzoﬂs %gggé %S%H GH

ocoPh), 88. 7L (2391.48. m( b4, H81'73x(@nz),1 derarlz q!xa;)n) ,7@ BY c@pp 6:3 B (Ch),

31.6 (S16H)H, 3. 6.4 S£HE- HEHQdH 29 913 6 1§ 294 G3) ;
LRVB (ESI) : m, 719 [ (M + 1 735 579 100) . 10

General prockditlr 13- 9 hE€ r?e)rmV%? %f “Be Y oal®- %Jr e% ink2- rb%‘ ', To a
sol ution of éhee6p(etecs e3B al kyd2 1o, tii o) y3@svﬂe3<§05453m1)3®md(9' sand

caui val ent o z@%’d&%@&ﬁ%ﬁ@iﬁéﬁ?ﬁ R8T on Eret SRR algasiig e +
Na)* 33%] 242 (100).
15
Example 7
Hexyl 1-thio-f-pD-galactofuranoside (4, n = 5):
Yield : 97%. Rr 0.38 (EtOAc); ‘H NMR (300 MHz,
CDsOD): 8 4.99 (d, 1 H, J1,, 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, J4,3 7.5
Hz, H-4), 3.85 (apparent t, 1 H, J,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), 1.59 (apparent quintet,
2 H, K J 7.6 Hz, SCH,CHa and SCH,CHb), 1.20-1.43 (m, 6 H, 3 x
25 CHz), 0.87 (t, 3 H, J 6.8 Hz, CHj).

Example 8
Methods for the preparation of an alkyl thiol
(HS-R1) 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 thioacetate was de-S-
35 acetylated to give the desired thiol (ll-heneicosanyl
thiol).



met hanol ). The reaction was left to stir at room tenperature for 2 h.
After this time the reaction was neutralised wwth Anberlite (H+) resin.
The resin was renoved by filtration, the solvent evaporated underng(f),w 006
reduced pressure and the residue chromat ographed to furnish the des |A g!
deprot ected conpound. Exanpl e Hexadecyl 1-thio-0-D gal actofuranoside (4, n
=25 15) : Yield : 81% Rf 0.50 (EtOAc} 271H NWR (300 MHz, CD30D) : S 4.99
(d, 1 H J,,2 4.5 Hz, H1) , 4.01 (dd, 1 H J3,4 7.4, J3,2 4.8 Hz, H3),
3.88 (dd, 1 {3 Pﬂélnéigogangff 37.4 Hz, H4), 3.84 (apparent t, 1 H J2,3 =
J2,, 4.7 Hz, H2), 30369 (m 1 H HS5), 3.57 (d, 2 H J 6.2 H, H6a and
H 6b), 2.60 (m 2 H MEyeesiem Serppingse7P5pnar e28 - Yummelt and H J 7.4

Hz, SCHZC}E-@E&Eﬁi}Qfﬁh& éaﬂé&ﬁtﬂ@)(ﬂér36c5hb§ne& &) healedbotér 3 H J
68HZ CH3)_ . 35 0_2 MAY 2 anpl e 6 Decy

1- t hi o- 3- D- EIRRIER £ PR ST ef4N2 ﬁmmgl) 12 gag| &voix% Rrf The781lagkoras et oo
7:2) 1H BEVR alB&kedHeo m)andstﬁeQdeﬁ TAFH(100 , LY ﬁaﬂaddﬂa&) , 4.03 5

dd, 1 H J 7..6..J3,2.5.0 3,90 (dd 2.9,,.J4,37.6
e i) 3 Bferedgedd G50 bl ok DimSa) ol “sqded’ s fhe Tafieilry)
3.60 (d, 2 Hyagd $tirked £o6 2 ak 60) c hdi (. 2AlE|;teSCIHB).s timé2 (m 2
H J 7. 4 0. 89
Capp 1. 3 10T L aldefiyde f5.0 aff) 24 Dunlol) s S50 G0 Ble 07
(C-1), 83.9 J(Q:aqtflolszwgs(se:t:asrecrafqr(a:-gvyrtherll (h:r 5t 5564 6 ynded) N233. 1,

32.0, 310l, Tk realcbon Iad EhéQ witktardegy! 1@@4@1”,) andutlé (2 x CH3)
; LRVB (ESI) niz 359 [ (M + + 339 242 100) Exanpl e
solvent was evaporated under reduced pressure The

residue was diluted with CH,Cl; (300 mL) and extracted with
ag. NaCl (200 mL) followed by water (200 mL). The organic
layer was dried over Na,SO,, filtered, and solvent removed

15 under reduced pressure. The residue was bonded to silica
(dissolved in EtOAc and evaporated in the presence of
silica) and chromatographed (hexane-DCM 2:1. TLC; Ref 0.57,
Hex-EtOAc 6:1) to furnish 1ll-heneicosanol as a white
powder (3.44 g, 46%). 'H NMR (300 MHz, CDC1l3): & 3.58 (m,

200 1 H, OCHRp), 1.26-1.48 (m, 36 H, 18 x CHy), 0.88 (app t, 6
H, J 6.9 Hz, 2 x CH3); °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 CH,),
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 HCl
(100 mL), and then with sat. ag. NaHCO; (100 mL) to

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



Hexyl 1-thio-f3-Dgal actofuranoside (4, n =5): Yield: 97% Rf 0.38
(EtQAc) ; 1H NWR (300 MHz, CD3OD) : S 4.99 (d, 1 H J,,2 4.5 Hz, I—hé%
4.01 (dd, 1 H 20 J3,4 7.5, J3,2 4.9 H, H3) , 3.88 (dd, 1 H, J4 AY.@,UB
J4,3 7.5 Hz, H4), 3.85 (apparent t, 1 H J2,3 =J2,, 4.7 Hz, H2), 3.69
(m 1 H HS5), 3.57 (d, 2 H J 6.2 HZ, H6a and H 6b), 2.60 (m 2 H, SCHa
and SCHb), 1.59 (apparent quintet, 2 #+,28 4.6 Hz, SCH2CHa and SCH2CHb),
1.20-1.43 (m 6 H 3 x 25 CH), 0.87 (t, 3 H J 6.8 Hz, CH3) . Exanple 8

Met hods for fhft@fé@araﬁﬂogoﬂLeﬁe ﬁéﬁXbeahhﬂher(fghﬁﬁédaﬁfe¥§ﬁ£eknoyﬂbt0 a
person skilled in the art. In 30 this case 11-henel cosanol was converted

via a sul phoﬁ%fédggtE*Fs(ﬁlftrﬂ’éﬁ‘é?‘éﬁéahﬁﬁ fhesppenEsohendfatl e) THe/ tRe

correspondi ng. b:s pnhérahdlEBORBDIZNE) Cﬁéaﬁﬁ}:nbgfxolE-héhéﬂb@§&‘ﬂ§]ﬁ'tpby
t hi oacet at e on to

ve 11- acetylthiohen S t hi pacet at
de-S 35 acet§?P ‘f%ﬂef’dgﬁbwéa%ﬁeaﬂegl F&ﬂaf"h?b 33 ghgnegggéanyl E%O\%a
MAY 2006 5 24¥Hz 1lcbEhgi cdsarl79 (dBgred unr taurninys SPHIH:NY, 72829 (ayoR) and

i odine (10 yiiC) d, and heat nseq, fl ame
under N2 un??f '?aéagsﬁ%(/o _iiﬁ;éﬁ nz) ‘P f(%%t 1 e#j x'g‘\/vej qao (I:%gdl rfd t hen
dry THE (1002 nt% \(\as &dﬂedSPmBﬂ)D,deJcaﬁb-.‘(EGZJ m, 24,1 ermIC)szasladeed and
the mxture 5 | r g8dyf 0f g2, hegly 4 n fit er o tAi

undecylic al d\gﬁydglh §§ i ig chs ) Cb %éj g%f’ed é\ét’heJ ér]egzc!ﬁ I)nr? was

stirred for %H-f)urthe¢ liMﬁ (%5. §5M’é:z:uﬁ6613)l\l2 8 1@%@rré§(ﬂtlson%5quenched
with satyg aqlzwmclspﬁ@ﬂa)t hegq s@| wai)t, V&6, £VappI Rl esb Wndedo reeduneds
gressure Oggnées#g'_ g di I%iéeg vmtgh CI—|2C§12 300 (g#hanadlextract ‘ed with
g. Nad (2 ) o tér (1808 &), -&r @Hs)ragdr Tnd€ #ried
over Na2SO4,cHii)l i ermerMsS a(mss)ol’“\/gnussel_mued #5) Uroeos ¥ educed pressure. The
resi due was bonded to silica

11-Bromoheneicosane:

15 Lithium bromide (2.91 g, 33.5 mmol) and 1l1-
heneicosanyl p-toluenesulphonate (2.20 g, 4.7 mmol) were
dissolved in dry acetone (75 mL) and stirred at reflux for
3 h under N;. After this time the solvent was removed
under reduced pressure and the residue was dissolved in

20 EtOAc (100 mL). The solution was washed once with aq.

NaCl (100 mL) and once with water (100 mL), dried over
Na,S04, and the solvent removed under reduced pressure to
furnish ll-bromoheneicosane as a clear oil (1.27 g, 72%).
The brominated product was used without further

25 purification. (TLC; Rr 0.87, hexane) 'H NMR (300 MHz,

CDCl3): & 4.03 (tt, 1 H, Jami=anp1 5.7 HZ, T amr=a,p2 7.3
Hz, CH), 1.19-1.89 (m, 36 H, 18 x CH;), 0.88 (app t, 6 H, J
6.9 Hz, 2 x CH3); C NMR (75.5 MHz, CDCl;): 8§ 59.1 (CH),
39.2, 31.9, 29.6, 29.5, 29.3, 29.1, 27.6, 26.5, 22.7 (18 x
30 CH2), 14.1 (2 x CH3); LRMS (EI) 294 [(M - HBr) 100%] (HBr

elimination).

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

After this time the solvent was removed under reduced



(dissolved in Et OAc and evaporated in the presence of silica) and

chromat ogr aphed (hexane-DCM 2: 1. TLC, Rf 0.57, Hex-EtQAc 6:1) to furnish
11- henei cosanol as a white powder (3.44 g, 46% . 1H NMR (300 M—E %g)
S$358 (m 201 H OCHR2), 1.26-1.48 (m 36 H, 18 x CH2), 088 %5‘

H J 6.9 Hz, 2 x CH3) ; 13C NWMR (75.5 MHz, CDC13) : S 72.0 37.5,
31.9, 29.7, 29.6, 29.3, 25.7, 22.7 (18&xX¥LH), 14.1 (2 X CH3) ; 'LRVB (ESI)
'/Z2 335 (M+ Na) + 8% 413 (100) 489 (11). 25 11-Heneicosanyl

p-tol uenesul phosaife drd HRE| £OSPAGE &255élgso§vé& maoﬁ@da@@ J
chloride (4.65 g, 24.4 mol, 3 equiv.) were dissolved in dry pyridine (40

m) at 0 C Lﬁllb"érs?@z“t’t?r?ﬂ'ﬁ rfﬁ?m%n?ﬁﬁ%%y‘r’?-ﬁli‘n%q(llﬁ)a% (300 %} i 239 was
added and tmc@«imawa\esrsum &d:.)‘prdiﬂem SUEEN@sd), CauadeheNZ After

thistirrethei gath was, renpved and t mxture\/\% rrdfora
further 7 h S YTRhncRPOYES WHEEE FSENTSTRECERERSt € e %ficed
pressurep amhr@matwapjeecﬂS(hbsméveﬂIﬁn RHACKHAR, Heexaswl)utticorfurasi shashed
with 1 MHCL4( a ng‘.!

neutrality. l%eﬂ%l?%%%%a'@geéﬁmg% %igté %%egqﬁﬁ%@gd &%,_0%%’?;3230 §880 28
filtered, amgsoB¥eht ré&mdvERd (e Mizmd @RALpredsude50 Thbt, r bsHdud mas

~ chromat ograph§g,(tge>qa@&- EGNG,20;, 1., G ¥, &) 63,2 @qxa(ge I§t ?Ac sih%)l) to
furnish 11- hene| cosan ol uenesul phonat’e as 'a cléar 88%
1H NVR (300 B %&ﬁsgjmr IS H7olgx CHY , P.BR @p $ph<§H:§*) J7. (d 2

H J 8. Qon Hz‘S héZHB)cHﬁ ;54 teuinvnk et75 1s Haud , 6edelihy @4),196214%6@1{3

Copp t) 6 RAN AN b5 e iR ( '8 ot s a 5k o8

134. 8, 129 &915) 129. 3, (BPHECHR2 . BA(56 (£HIH,)34.18, . 131(20 x 2M.6,; 28RHS 29. 4,

29.3, 29.3, TE’(I\% é;a%li%%%%ﬁ%?l(f‘fgq?%) Yt (foy. CHB) © LRMVB

(ESI) mz 48

15 1l-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; R:
0.70, hexane). H NMR (300 MHz, CDCl3): 6 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, CDCls;): § 41.2 (CH),
39.0, 31.9, 29.6, 29.6, 29.4, 29.3, 27.1, 22.7 (18 x CHp),
14.1 (2 x CH3).

ll-Heneicosanyl 2,3,5,6~-tetra~0O-benzoyl-1-thio-f-p-
35 galactofuranoside (5, n = 9):
To a solution of 1,2,3,5,6-penta-0O-benzoyl-o/f-p-
galactofuranose 1 (178 mg, 0.25 mmol) in dry CH,Cl; (4 mL)



11- Bronohenei cosane: 15 Lithiumbromde (2.91 g, 33.5 nmmol) and 11

henei cosanyl p-tol uenesul phonate (2.20 g, 4.7 mol) were dissolved in dry
acetone (75 nL) and stirred at reflux for 3 h under N2. After t0Hi MAYt2006e

t he sol vent was renoved under reduced pressure and the residue was

di ssolved in 20 EtOAc (100 nmL). The solution was washed once with aq. NaC
(100 nm.) and once with water (100 nlL),-dgped over Na2SH4, and the sol vent
renoved under reduced pressure to furnish 11-bronohenei cosane as a clear

puri 11 cat | onratThetedy € SV SRELPLEE Top B oo0veg behorty P Agfh O3 (1
1 H JABleqwir. ) and the goluBpon wasg Stirgedl-lﬁordr!) minubed . 8Y ¢ mMC 36

(I_ZIDCig) X: C'gz)S%nQeﬁgN_é apQL]!-'H&éico]sar@?lg H?:. % §1 1 &-%d\"}@%c(lgﬁ 1262'\/HZ

22.7 (18 x %O%}E)equ-m ] \'stt@ﬂ)addEﬁl\@“éEr—?eZBQaFt{-M stigFyed 069F ( HBr
el i m natison)2 Hlaécetsd tdraene.coasrar tiallsBrtqméh%@I %@i%aat( #a80 g, 2.67
nol ) and 35 ggtas i um_t hi oa etaé §0 64 g 5. 80 mmol é‘were dissolved in
dry acetone ¥ undef T pducad  BFes8uReundEheNsesidpe ¥as hFheR| ne. t he
sol vent was dibhoved indeH,CI.edBOemhL) AnMA¥:AIRAGted? Withr 8a%Ur agand t he
resi due was di | v | n_.Et (100 nl). e lLution was hed once with
ag. Nad (1 al?é% aﬁ'@)d (f'rqlc;’e’o\%:ﬁ%e et (%%%g]m%g'lgﬁefgg’oﬁé‘fi\l\%gfsm, and t he
sol vent renpvelvemtieremeved ednderszaedecedhpressudee Wike Sresiduatwgs aphed
(hexaneqTLG,, ? gffgge % o) t as a
peach coloured£%|$ gSﬁ £3%§s£ﬂgéﬁh£ﬁ %8§8N§E& %g%%éfggé§a§§5€$%t
H J A Bl -Presenceg ofipi acw pnd ghpopaogsaphedCHy givesd (B, =39H SAC)
, 1.15 - 1.885 4mp188rHs i&pX(i:kB)mg Bé’%iappRL OEECH (hle:far?e-]é\:dzlzc 2 x CH3)
; 13C NNR(? |\/Hz1 3@) 196. léCOCH% L 45 3408y 332 (2 x
cozg), 6 10 (m, 1 H H-5), 5.65 (s, 1 H, H-1) 5.64 (broad
15 d, 1 H, H-3 overlapped by H-1), 5.52 (app t, 1 H, J2,3=2,1
1.5 Hz, H-2), 4.83 (app t, 1 H, J 4.6, J 4.1 Hz, H-4),
4.72 (m, 2 H, H-6 and H-6'), 2.88 (m, 1 H, SCHR;), 1.62 (m,
4 H, SCH(CH;)2), 1.15-1.51 (m, 32 H, 8 x CHz, didecyl
chain), 0.87 (m, 6 H, 2 x CH3); °C NMR (75.5 MHz, CDCl;):
20 & 166.0, 165.7, 165.6, 165.4 (4 x CO;Ph), 133.5, 133.3,
133.2, 133.1, 130.1, 130.0, 130.0, 129.9, 129.7, 129.6,
129.5, 129.0, 129.0, 128.5, 128.4, 128.3, 128.3 (CO2Ph) ,
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 CHz, didecyl chain), 14.1 (2 x
CHs3) ; LRMS (ESI) "/, 930 [(M + Na)* 100%].

Example 9
l1l1-heneicosanyl l-thio-f-p-galactofuranoside (6, n = 9):
30 11-Heneicosanyl 2,3,5,6-tetra-O-benzoyl-1-thio-fB-

D-galactofuranoside (5, n = 9) was deprotected according to
the general procedure. Yield: 74%. Res 0.62 (EtOAc); 1
NMR (300 MHz, CDsOD): 8 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, Jg,3

35 7.5, J4,5 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, Js,6 6.2, Js,61 6.2 Hz, H-5),
3.55 (m, 2 H, H-6 and H-6'), 2.72 (m, 1 H, 2 x SCHRz), 1.53



29.5, 29.3, 26.8, 22.7 (16 x CH2) , 14.1 (2 x CH3) ; LRvs (ESI) mz 393
[(M+ Na)+ 429% 413 (100) 357 (42). 15 11-Heneicosanyl thiol: To a(f,&lﬂu“ on
of 11-henei cosanyl thioacetate (500 ng, 1.35 mmol) in dry MeOH (3 AY 2066
added one- equivalent of NaOw (1.35 nm, 1Msolution in dry MeOH). The
reaction was stirred at rt for 70 mnutes under N2 20 After this tine the
solution was neutralised with Anberlite3j R 120 (H+) resin, filtered and
sol vent renoved under reduced pressure. The residue was dissolved in

Et OAc (100 , hed.gnce W th_aq., | (,100 ried.. over A4,
filtered angh%hexvg%fv %?“\Eng%) 2r)ém}\ig‘g Eﬁ?gr (5'5 Pghz‘fdeg 5r ggémgt;l?%@fljr ni sh
11- henei cosaslyainhj o0 .84 4&t, pal B, ydl bod Bl 2380CHY),; 759¢. NMRe(75.5

de- S- acetyl cl j4tyho furghen, pyd fd catign. 46TRC, Rf
0:70, hoxanae. ORI 200 Ay e S DA T TR o
(m 36 H 18(&3H2)720088Ctabp 65-8 KC-6) 6. 4738 KECHR:)x, G8)6, 31BE /NWR
(75.5 MHz, GX18) 30884138.9CHo.7,39005,32798, 29368 ¢986x @8, 4.didfbcdhl
27.1, 22.7 (18 X CHZ% 14.1 (2 X %@4 11- Hengj cosanyl +

2,3, 5, 6-tet ratabbnzbt 51 (2h¥oCHI. D $alBRX)of fraRd3i 8 (5 N = 9): To a
solution of 10@%8B.5, 6-penta- O benzoyl -a/ 3-D gal act of uranose 1, (178 ng,
0.25 mmmol ) in dry CH2C12 (4 nL) 0 2 MAY 2006 - 30 was added tin (1V)
chloride (32 L, 0.28 nmol, 1.1 nolar equiv.) and the solution was stirred
for 10 mnutes at 0 C under N2. il-Heneicosanyl thiol (100 ng, 0.305 mmol,
1.2 nolar equiv.) was then added and the reaction stirred for 52 h at 0 C
under N2. After this tinme the solvent was renoved under reduced pressure.
The residue was then diluted in CH2C12 (50 nmL) and extracted with sat. ag.
NaHCO3 (100 ni), dried over MgSO4r filtered, and the solvent renoved under
reduced pressure. The residue was 10 bonded to silica (dissolved in EtQAc
and evaporated in the



presence of silica) and chromatographed to give 5 (n = 9) as a clear syrup
(183 mgy, 80% . Rf 0.60 (hexane-EtOAc 9:1) ; 1H NWVR (300 Mz, CDC13%+Z
7.26-8.12 (m 20 H 4 x O®Ph), 6.10 (m 1 H H5), 5.65 (s, 10GNMY280
5.64 (broad 15 d, 1 H H 3 overlapped by H1) , 552 (appt, 1 H J2,3=2,1
1.5 Hz, H2), 4.83 (appt, 1 H J 46, J41H, H4), 472 (m 2 H H6
and H61), 2.88 (m 1 H SCHR2), 1.62 £m32 4 H, SCH (CH2) 2) , 1.15-1.51
(m 32 H 8 x CH2, didecyl chain), 0.87 (m 6 H 2 x CH3) ; 13C NWR (75.5
MHz, CDC13) Blgpoélggﬁ Qat;65 7, 165.6, 165.4 (4 x CO2Ph), 133.5, 133.3,
133.2, 133. 130.0, 129.9, 129.7, 129.6, 129.5, 129.0,
129.0, 128. ﬁﬁxmlg 1928 3, 128.3 (CO2Ph), 87.8 (C-1). 83.1(C. 2), 81.1
(C4), 780 (C3), 70 fak b Shion 63 Svall Shs Bhctek S comtfodndsid 8(n 31. 9,
29.6, 29.6, 25 7 (18 x CH2 d| decyl cha (2 x

, 2
CH3) ; LRVB T )a‘h‘?z 9é’6 T ?M #Sl\ﬁ%sqri’ee%m ?%%%&wyl
i2- :EghiSOé f ?— P—@ata%@férdéﬁél hﬁlﬁt é&. by Mlﬂim?ﬁ?Iﬂﬂzlb‘IBﬁ@rf_ OGﬁE5 ltyéntxéat:l.on
, 9,9, 0-1elr - - CLOT urqnosgi ge = S
depr ot ect ed g}é%fgﬂﬁﬁ ¥y ﬁ%&@eﬁ%’f‘% B o'&%ﬁu?gge g?dé %&‘B F?’)"‘b‘\égft
(Et OAc); 1H a NdvERaxBDig Minc@iBti)ion 6o06. 220 (pg/dlH, Sediadl Hiilwkildns 3. 99
dd, 1 H, J 4. 4 5755, J4,5 2.7
o ) %%r?aﬁheﬁad% 3 gt edellst e, ndindleil ™02 30 0
2.7, 15,6 6.83/mL, 6,561k ¢, aesyuratedscuhture Hyast sdded P Ee3ch2 72 (m 1
H, 2 X §£}F§Qerﬂaﬁ3d9ﬂ&@gggoaand3§nc&ﬂ&tédkht55*1éé}gitﬁ)shaﬂi%gééoé76(”l
32 H 8 x CH2, didecyl chain) , (t H
NVR (75.5 l\hﬁurmc%)‘e MIQwas (theqy dgpeymiged)asgthy lewest 77 8 (C3),
72.0 (C-5), &Sndef€rdtior /sHowiNgRhiBHtEd BhclerbaB3gdowd®. 8, 30.7, 30.7,

30.5, 27.8, 23.8 (18 x CH2, didecyl chain) , 14.5 (2 X CH3) ; LRVS (ESI)
mMZ 513 [ (M+ Na) + 100%. O 2 MAY 2006

Table 1
15
Organism tested Compound MIC (pg/ml)
Mycobacterium émegmatis 4 (n = 9) <0.2
6 (n=9) <0.2
Staphylococcus aureus 4 (n = 9) <0.2
6 (n=9) <0.2
Bacillus subtilis 4 (n = 9) 25
6 (n=09) >200
Enterococcus faecalis 4 (n = 9) >200
6 (n=9) 200

Example 11

Inhibition of various bacteria by compound 4 (n
= 9) is described in Table 2. The biological data were
20 determined by a Zone Inhibition Assay method. Compound 4
(n = 9) was tested by spotting 3 pL of a 10 pg/mL solution
onto a filter disc which was placed on a lawn of bacteria
on the surface of an LB agar plate. After incubation at
37 °C for three days (M. smegmatis) or overnight (other
25 species), the zone of inhibition was measured using an
arbitrary scale: +++ = large zone of inhibition, - = no

zone of inhibition.



- 32 Biological Data Exanple 10 Inhibition of various bacteria by
conpounds 4 (n =9) and 6 (n = 9) is described in Table 1. The bi ol ogi cal
5 data were determined by M ninumlnhibitory Concentration (M C)ghy @5
Each conpound was added to 4 m LB broth at a starting concentratl on 0
200 pg/mM . Serial dilutions were then nade, 1 in 2 at each step, ending
with 0.2 pg/m. 5 pL of a saturated cudl8gre was added to each 10 seri al
dilution, and incubated at 37 C with shaking for 6 hours. The MC was then
determned as the |owest concentratiop,ghgw,ng inhibited bacterial grow h.
Table 1 15 Organi smtestedConpoundM C Mycobact eri um smegmat i s4(n
=9)<0.2 6(n_=9)<0.2 Staphyl ococcus aureus4(n =9)<0.2 6(n =9)<0.2 Bacillus
subtilis4(n 5Pn A Be5H£200 Enterococqus ;‘cgpecglfl §141(4ﬁ>ﬁ)9;)>5200 6(n =9) 200

Exanpl e 11 frmhrbrtTon of —vartous—bacteria by conrpouna (N is described
in Tabl e 2.|MyrohsictPagim gmagmrsiser e 20 |det er mi ned by a Zone Inhi bition

Assay net hopstaggﬁ;g_ggggcgs a(ur;_.eusQ) was tested by Squtl ng 3 pL of a 10 pg/nL

solution oto a frtter—disc whcthwas placed—onm—a tawrof—bacteria on the
surface of iR 135aFubthie After incubation at 37 C for thriee days (M

snmegmati s) ogn,ggge,rc%gm 54333%525 speci @s), the zopg of inhibiftion was
nmeasured using an arprtrary scal e. F+F = targe zone of Tnhrbrtion, - = no

zone of inhibition. 0 2 MAY 2006
Industrial Applicability

5 The compounds of general formula (I) are anti-

microbial agents.



- 33 Table 2 Organi smtestedZone of Inhibition Mycobacterium snegmati s+

St aphyl ococcus aureus+ Bacillus subtilis+ Enterococcus faecalis++ 5

I ndustrial Applicability The conpounds of general fornula (1) ar&Z2aAY 20808

m crobi al agents. 0 2 MAY 2006 - 34 References The disclosure of the

foll ow ng docunments is incorporated herein by reference: Onen, D. J.; von
Itzstein, M Carbohydr. Res., 5 2000,-328,-287-292. Marino, K ; Lima, C.;
Mal donado, S.; Marino , C.; de Lederkremrer, R M Carbohydr. Res., 2002,
337, 891- 8% rdBLhbEs C.; I\/arino K; Mletti, L. C; Alves, 10 M J. M;
CoII|, W ; d& Cederkrene R M dycobiol og¥ 1998, 8, 901-904. Mari no,
K.; Marino, C.; de Led'E]i‘?réh’é‘F1°Fé1rﬁ/l of Akhe. ol bewiny  dogapent®iis 325 328,
Chi occoni , Anna&ﬁpbﬂ@te&3heﬂ@;#eﬂfrkéﬁéﬁéncg Nl 15 Carbohydr. Res., 2000,
323, 7-13. Mletti, @I‘IHO ; de lLederkrener, R M ;
Colli, W; Alves, M J "‘Rﬁ‘ f Bohyd¥on FzEEste?d@ggM 358TbeBEdT g oREBat hak, A.
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Car bohydr at eZeFrabadxrPRy r $98Rd Bﬁbléé?l Wiﬂéy VCH 5 VE|nhe|n1 2000, Vol s

1 - 4. Bennett, S.; VOArhk&StBi R, HMkE, ngfwlu Bindy, ﬁarhﬁagﬂr Res., 1994,
259, 293-299 .. Zani ni R
Car bohydr. LEPF: ogggﬁgtef 1T7§g%§&5%fﬁ go¢ flﬁﬁ?gibogile§6vc§ rClaims: 1.

An anti - rh cr@gbimhetnpp200d, oVogenQraI4fornuIa (ry . (1) mhereln Rl i's
selected fromthe grou st Lhg ti naIIy ubsti and
B | 5 Eat R ot SRR ERR Tl bONERERH i et

optionally substituted enyl T éath by one or
more 10 het efazbohydy Reacblbﬁaﬂ gﬁé@psZQQFéeeed fron1the gr oup

Park, W. K. C.; Meunier, S. J.; Zanini, D.; Roy,
R. Carbohydr. Lett., 1995, 1, 179-184.
10 O




consisting of 0, S, -N=, NR6 and - (Y) nC= (2) (T),- and contains at |east
‘four carbon atons, and optionally substituted aral kyl which may be
interrupted within the alkyl noiety by one or nore heteroatons o7 MAY 2008
functional 15 groups selected fromthe group consisting of 0, S, -N=,
and -(Y)nC=(2) (T)n-; Xl is selected fromthe group consisting of OR2,
SR2, NR2R 2r halogen, - (Y) nC= (2) (B 36R2, -N(C (2) (T) ,,R2) 2, N3,
CN, OCN, SCN, 0OS03R2, OS02R2, OPGBR2R 2, OPQ2R2R 2, S(O R2, 20 S(0)2R2,
S(0) 20R2, POgHZRms2 -+ NNRZR 2, SNRRR 2 , NH SR2 , SSR2 and R2, or is an
0X0 group, =S =NOR2 or =CHR2 and X1' is absent; X2 is selected fromthe
group consistlinng of ORRn agyd-mjregrebsialgompannd (of geneyalk Hoxpd.a
-N(C=(2) (T),¢i¥3) 2, N3, 25 CN, OCN, SCN, OS03R3, OS02R3r OPO3R3R 3,
OPO2R3R 3, S (0) R3, S (0) 2R3, S (0) 20R3, PBR3R 3, NNR3R 3, SNR3R 3,
NHSR3, SSR3 and R3, or |Is an oxo grou % =S, =NOR3 or =CHR3 and X2 ' is
absent; X3 is selected fromthe group ‘Sl sti n% 8f OR4, 30 SR4, NRAR 4,
4

hal ogen, - (Y) C= (2) (T) ,,R4, -M(C= ,,Z) QT 2, N3, CN, OCN, SCN,
OSO03R4r OS02R4, OPQBRAR 4, OPO2R S O) X5 S(0)2R4 S(0) 20rR4, PO3R4AR
4, NNRAR 4, SNRAR 4, NHSR4, SSR4 aid % 0T ~§ N 0XO0 group, =S, =NOR4 or
—CHR4 and X3' is O 2 MAY 2006 - 37 abse 4 i's sel ected fromthe group

consisting of ORS, SRS, NR5R 5r hal ogen, 2-( 'nC=(2) (T) R5, -N(C=(2)
(TYR5)2, B3, CN, OCN, SCN, OSO03R5r OS02R5,1)OPO3R5R 5, OPO2R5R 5, S (0)
R5, 5 S (0O 2R5, S (0) 20R5 PO3RSR 5, NNRSR S, SNR5R 5, NHSR5, SSR5 and
R5, or is an oxo group, =NORS .or =CHR5 and X4' is absent; or Xl and X2
t oget her constitute a d’&@nﬂeé‘-no(ﬁidlsoFe*fc&ﬁ& gromyshgngrRyp RONgAGLIAT X3

~and X4, X1 ard ¥ption%d1i0 saibkiXutedB ﬂﬂ@lX&ndaroﬁ%@wh)gA sdpstithitled orm
aring; m an%.lkeny(i,l ré%e en t1L1:|.chz?nrac3),( 4 Oneterruptedzby one or more
10 heterocatoms or functional groups selected from the group
consisting of O, S, -N=, NR¢ and - (Y).C=(2) (T),- and
contains at least four carbon atoms, and optionally
substituted aralkyl which may be interrupted within the
alkyl moiety by one or more heterocatoms or functional
15 groups selected from the group consisting of O, S, -N=, NRg
and - (Y)aC=(Z) (T)n-;
X; is selected from the group consisting of ORj,
SRz, NRz2R’z, halogen, =(Y)uC=(Z) (T),Rz, -N(C=(2) (T)aRz2)2, N3,
‘CN, OCN, SCN, OSO3R;, OSO;R;, OPO3R;R’;, OPOs;RR’2, S(O)Rgz,
20 S(O)2Rz, S(0)20R;, POsRR’,, NNR;R’,, SNRyR’,, NHSR,, SSR, and
R;, or is an oxo group, =S, =NOR, or =CHR, and X;' is
absent;
X, is selected from the group consisting of ORj,
SR3, NR3R’3, halogen, =-(Y).C=(Z) (T).Rs, -N(C=(Z) (T)R3)2, N3,
25 CN, OCN, SCN, OSOsR3, OSO.R3;, OPO3R3R’3;, OPO,R3R’3, S(O)Rj,
S(0) 2R3, S(O)20R;3, POsR3R’3, ‘NNR3R’3, SNR3R’ 3, NHSR3;, SSR3; and
R3, or is an oxo group, =S, =NOR3; or =CHR; and X,' is
absent;
X3 is selected from the group consisting of OR,,
30 SRy, NR4R’,;, halogen, -(Y),C=(Z) (T).Rs, -N(C=(Z) (T)Rs)2, Ns,
CN, OCN, SCN, OSO3R;, OSO;R;, OPOsR4R’,;, OPOR4R’,, S(O)R,,
S(0O)2Rs, S(O)20R;, POsR4R’,, NNR4R',, SNR4R’ 4, NHSR;, SSR; and

Ry, or is an oxo group, =S, =NOR; or =CHR; and X;' is




and T are independently selected fromthe group consisting of 0, S, and
NR6 where R6 is hydrogen or alkyl; X5, X1' , X2' , X3'" and X4' anme
or different 15 and are selected fromthe group consisting of hbzr@gzwﬁ
CN, optionally substituted al kyl, optionally substituted alkaryl,
optionally substituted aryl, and optionally substituted aralkyl; R2, R 2,
R3, R3, R4, R4, R5 and R 5 are the sam87 20 or different and are sel ected
fromthe group consisting of hydrogen, optionally substituted al kyl,
optional |y swbddrtyt ed al karyl, optionally substituted aryl, optionally
substituted aral kyl, optionally substituted acyl and a car bohydrate

noi ety; 25 with the pré¥is8 BRAECREY fromndhe; Haﬁuﬁr 6pyFistingeafyPRand at
Ieas}1 two of SRk, NRsR%3 a:gdo&@rarﬁmm&ézham ﬂsgvgmm&m @)QROMD mnkegl
to the ring ar n ,pharmaceuti ca accepta e
sal t thereoftCJilJr %%’As@rﬁp%%ﬁ’aﬁ %%q;ﬁe °P§ |5m QFQReReReEN ﬁiz

strai ght %halsr(oa\bky,l SUDr-ORe, aPORR’ @at NNRgR’ EﬂC)gNH5Rn;k,aQH'ISRH%/SSR§ ahdgupt

the chain. 3% 3.4 £9nppU i ned i aim 2 re| C4- 30
alkyl. 0 2 MAY 2006 - xg 8g a&rﬁhgbrrpgun gg ST mi wherein R1
is a branch@®seR&in al kyl wherein a heteroatom or acyl I i nkage rmay

i nterrupt the chain. 5°rAx905QQ p% 1 eCh A N S AldN A YsEl 'Lﬁ{'d has
oeneral” formy a1 L)y 2 (G i C 1 fa %, x, ana 1
' 3, Xz 4, X3 and X;, 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 NRg where R¢ is hydrogen or alkyl;

X5, X3', 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;

Rz, R'2, R3, R’3, Ry, R'y, Rs; and R’s are the same

20 or different and are selected from the group consisting 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 propyl or
benzyl and at least two of X1, X2, X5 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 heteroatom or acyl linkage
may interrupt the chain.

35 3. A compound as claimed in claim 2 wherein R; is

C4_3o alkyl .



15 wherein u is 0 to 22 and wherein a heteroatomor acyl |inkage may
‘Separate adjacent CH2 groups within the noiety; and at |least two of R7, R8
and R9 are alkyl and the other is hydrogen or alkyl, and may beUZhMY?ﬂWE
or different. 6. A conmpound as clained in claimb5 mhereln Rl is a

branched al kyl noiety of general formula (I111) (CH2)PCH3 -CH (CH2)qCH3 20
25 wherein p and q are the sane or differ¥ht-and each is > 1. 7. A conpound
as clained in claim1 wherein RL takes the general fornula (1V):

r-0-(CH)" CH3 -CH2-CH O (CH2), NCH3 (1V) G 2 MAY 2006 - 39 wherein v and
w are the sa or different and each is >1. 8. A conpound as clained in

cl ai m any onerﬁeof cl ai cPRRPun Frpiped e‘é%t"]ﬁﬂgpc;f wherein Ri3igng x4
are 5 noi et d&ardrnidiest dhmitrheaYkylg wHexsigh £ Ketdxsatony 3an 48ld.1ihkaye

conmpound. as %!§:m§¥é%%ﬁaﬁné??2§%$¥§|n X1 is selected fromthe group

consisting o R2 when Yis O 10 10. A conpound as
~clained ibh claim9 wherein X1 is hydroxyl or acyloxy. 11. A conpound as

| ai ned i 2 8 wh f
™0 i o e g o oS OIS SR s o
11 wherei n Rgsneral formula (II):

R7
_(CHz)u“*‘C\—Rs
Re

(I1)

10 wherein u is 0 to 22 and wherein a heterocatom 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, and may be the same or

different.
15
6. A compound as claimed in claim 5 wherein R; is a
branched alkyl moiety of general formula (III)
(CHz),CHs
—CH
(CH)CHz
(ITI)
20
wherein p and q are the same or different and each is 21.
7. A compound as claimed in claim 1 wherein R; takes
the general formula (IV):
25
O—(CHa),CHs
—CH2—Cl-\i
O—(CHg)sCHs

(IV)



hydr oxyl or acyloxy. 20 13. A conmpound as clained in claim8 wherein X3 is
sel ected fromthe group consisting of OR4, - (Y) nC= (2 (T) .R4 when Y is
O 25 14. A conpound as claimed in claim 13 wherein R4 is hydroaqlMA\oqg[]ﬁ
acyl oxy. 15. A conpound as clainmed in claim8 wherein X4 is selected from
the group consisting of OR 5, - (Y) nC= (2 (T) nR5 30 when Yis O 16. A
conpound as clainmed in claim15 whereim B9 i.s hydroxyl or acyloxy. 35 0 2
MAY 2006 - 40 17. A conpound selected fromthe group consisting of:

hexadecyl 2, 3her@inets an@ hea&@yltﬂe@mmmw aweealc@helé d@.cyl
2,3,5, 6- tetra- O benzoyl -1-thi o-f3-D gal act of uranosi de octyl
2,3,5,6-tetra-0O benzoyl -I-thio-f-D gal actof uranosi de hexyl 2,3,5, 6- tetra-

Obenzoyl 1- 8hi 0- P- D- 20 compatinadf larsalaﬂﬁ'ldfécﬂ.lnheﬂﬁhﬁp&mylone of claims

2,3,5 6-tetr begn t hi,o f3-D-gal a no de _hexadec

1-thio-f- Dggl g:t gf ﬁ'?‘%%gsllndgt &&?slt *%hi< ?g 8&%2‘2 %e 15 octyl
1-t hi o- f - D gwodettdesr AnokedetOhe:hpl rli-nighithriodgh- galcacrbohl:rbaﬂygendbond

11- henei cosanyl 1-thi o-3-D-gal act of uranosi de. 18. The use of an

anti-mcrobial conpound of general 20 formula (1) as claimed in any one of
clainms 1 to 27 in the AafoPReunde asf cdaiméidc aneplafinr Suyhereinh&:ti®at nent

of a m crobisalecRb8CErBRA- the group consisting of OR;, - (Y)zC=(Z) (T)aR,
when Y is O.
10
10. A compound as claimed in claim 9 wherein X; is

hydroxyl or acyloxy.

11. A compound as claimed in claim 8 wherein X, is
15 selected from the group consisting of OR3, - (Y)unC=(Z) (T).R;:

when Y is O.

12. A compound as claimed in claim 11 wherein R; is

hydroxyl or acyloxy.

20
13. A compound as claimed in claim 8 wherein X; is
selected from the group consisting of OR;, -(Y)aC=(Z) (T).R.
when Y is O.

25 14. A compound as claimed in claim 13 wherein R, is

hydroxyl or acyloxy.

15. A compound as claimed in claim‘8 wherein X4 is
selected from the group consisting of ORs, =(Y)xC=(2) (T).Rs
30 when Y is 0.

16. A compound as claimed in claim 15 wherein Rs is

hydroxyl or acyloxy.

35




19. A pharmaceutical conposition conprising an anti- 25 mcrobial conpound
of general fornmula (I) as clainmed in any one of clains 1 to 17 and a

pharmaceutically acceptable carrier. 20. A nethod of killing ﬁz YIQW
m croorgani smother than a 30 microorganismin situ in a hum _3% g mal
body, conprising exposing said mcroorganismto an anti- mcrobial conmpound
of general fornula (I) as clained in anyonre of clains 1 to 17. 35

17. A compound selected from the group consisting
of:
hexadecyl 2,3,5,6-tetra-0O-benzoyl-1-thio-f-p-
galactofuranoside
5 decyl 2,3,5,6-tetra-O-benzoyl-1-thio-B-n-
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
1l1-heneicosanyl 2,3,5,6~-tetra-O-benzoyl-1-thio-
B-p-galactofuranoside
hexadecyl 1-thio-f-pD-galactofuranoside
decyl i—thio-B—D—galactofuranoside
15 v octyl 1l-thio-PB-p-galactofuranoside
hexyl l-thio-f-p-galactofuranoside

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

18. The use of an anti-microbial compound of general
20 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.

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

acceptable carrier.

20. A method of killing a microorganism other than a
30 microorganism in situ in a human or animal body,

comprising exposing said microorganism to an anti-

microbial compound of general formula (I) as claimed in

any one of claims 1 to 17.

35



