WO 03/ 070715 PCT/ AUO3/ 00222 - 1 AN ANTIM CROBI AL AGENT Technical Field
The present invention relates to novel 5 sulfenam des that have an
ant i m cr owoaB/oats on, nmethods for their synthesis, pharnecausiosab222
conpositions containing themand nethod;of treatnent of patients
suffering mcrobial infection. 10 Background Art Many bacterial diseases
once thought to be on the decAﬁn&N &ﬁIgﬁg' gLngGE Ire-gamerge and annual |y
devastate populations in nany—eeuﬁgfresT—égrs—ﬁﬁé@ emis anplified by the
energence of many new drug resistant strains of the 15 m croorgani sns that
cause these di sgases. 1d nterest in glycofuranose chemstry (Onen & von
Itzstein, 2 t he di scovery of a new class of antim crobia
agents descri bed bel oWReAPERSEFT SIFFHHIORNE SERERSs Oy Yl bi ol ogy has
gegn Eugisi i@ﬂﬁeﬁ@%%éy t@féftr?itagﬁe I\;"ﬂ;f!diﬂ;in%h%rwiidlg,adl‘iﬂig&{i imeu%ldtﬁsc,ol IC_ol igLi ,
e Lederkrener, , etti, rino, ri.no, de Lederkrenmer, [
Alves, 199 ,Orzﬁé}?glr&sléﬁquefdﬂ; B TREASS e A (1O™® SEACRPS 1968:
Bri naconbe, doaitatioling® thetkemd Ethod erfi elpea&n@irtclaf kX AEntde
Leder kremer,_ G Jd . i n, J1986; Shin & 25 Perlin, 1979; de
Lederkrenerfmég€§3%§g&§9§§gﬁﬁgﬁgé@&ﬁ%%ﬁgOttederkrener, Marino & Marino, 2002;
Pat hak, Pathak, Suling, Gurcha, Mrehouse, Besra, Maddry & Reynolds, 2002;

Ernst, Hart o& Siia¥mE9QQ) in the area of glycofuranose chemstry and
bi ol ogy non i des conpounds that 30 have significant

antim crobi al activiteRYDPSEIEELdPe 61 SERESENPERE & Eort@s &ft &Rt i on
i s concer nedeganelaldne Wddindienelt s Hd-enaddgide srichainhave addwl sd=0d al
action. 35 In _a.first aspect of the pr.esen anent&gp t here ifﬁé{éyided a

conpound of FGEREFRITFSr it &1y .countries. This problem 1s amp

by the emergence of many new drug resistant strains of the

15 microorganisms that cause these diseases. Our interest in
glycofuranose chemistry (Owen & von Itzstein, 2000) has
led to the discovery of a new class of antimicrobial
agents described below. Although significant chemistry and
biology has been published (see, for example, Marino,

20 Marino, Miletti, Alves, Colli, & de Lederkremer, 1998;
Miletti, Marino, Marino, de Lederkremer, Colli & Alves,
1999; Zhang & Liu, 2001; Brimacombe, Gent & Stacey, 1968;
Brimacombe, Da’aboul & Tucker, 1971; Lemieux & Stick,
1975; de Lederkremer, Cirelli & Sznaidman, 1986; Shin &

25 Perlin, 1979; de Lederkremer, Cicero & Varela, 1990; de
Lederkremer, Marino & Marino, 2002; Pathak, Pathak,
Suling, Gurcha, Morehouse, Besgsra, Maddry & Reynolds, 2002;
Ernst, Hart & Sinay, 2000) in the area of glycofuranose
chemistry and biology none to date provides compounds that

30 have sgignificant antimicrobial activity.

Disclosure of the Invention

The present invention is concerned generally with
novel sulfenamides that have antimicrobial action.
35 In a first aspect of the present invention there

is provided a compound of general formula (I):



WO 03/ 070715 PCT/ AU03/00222 2 X4 R, X3 SSNR2 X2 X1 wherein R1 and R2
may be the sanme or different and are selected fromthe group consisting of
hydr ogen,wod3opt7idnal | y substituted C4-30 al kyl and opti omariavosoeei t ut ed
C4_30 al kenyl, provided that Rl and R2_mgy not both be hydrogen, or Rl and
R2 together with the nitrogen atomfrom which they depend form a saturated
or unsaturated, optionally substituted heterocyclic group 10 which nmay

i ncl ude additional heteroatons selected fromthe group consisting of 0, N
and S, or Rl and R2 together with the nitrogen atom from which they depend
forman optionally substituted |actam-npoiety; X1 is selected fromthe
group consisting of OR3, 15 SR3, XI3R 3, hydrogen, hahogen, CN,

C(ONR3R 3, C(OOR3, Os03R3, OPO3R3R 3,ONNR3R 3, SN 3, NHSR3, SSR3 and
substituted al kyl; X2 is selected th @ip_cQnsisting of OR4, SR4,
NR4R 4, hydrogen, hal ogen, XN (O NR4R / 4, C(O) R§ 20 OSO3R4, OPCBR4AR
4, NNRAR 4 , SNRAR 4 , NHSR4, SSR4 kyl; X3 is selected
fromthe group consisting of OR5, 5, hydrogen, hal ogen, CN, C
(O NRBSR 5, C(OOR5, OsO03R5, OFPO R5R 5, SNR5R 5, NHSR5, SSR5
and 25 .substituted alwdreixs Risagel &t mdyf benthhesgneuprcansfeteng of ORG,
SR6, NR6R 6,54y ) 03R6,
OPCBR6R 6, NNRgéRP%%%N%%%R %Nol—ﬁ‘g%ehgsé o e LTS om0 R,
R3, , R4° REOP lwiw§u¢@tﬂaﬁﬂbt¢@ Gr-e PH&Wamadboptionally

substltuted Cs-30 alkenyl, provided that R; and R, may not

both be hydrogen, or R; and R, together with the nitrogen
atom from which they depend form a saturated or
unsaturated, optionally substituted heterocyclic group
10 which may include additional heteroatoms selected from the
group consisting of O, N and S, or R; and R, together with
the nitrogen atom from which they depend form an
optionally substituted lactam moiety;
X; is selected from the group consisting of OR3,
15 SR3, NR3R’3;, hydrogen, halogen, CN, C(O)NR3R’3, C(O)ORj,
OSO3R3, OPO3R3R’3, NNR3R’3, SNR3R'j3, NHSR3, SSR; and
éubstituted alkyl;
X; is selected from the group consisting of ORy,
SR4, NR4R’4, hydrogen, halogen, CN, C(O)NRgR’s, C(O)ORg,
20 OSO3Ry, OPO3R4R’4, NNR4R'4, SNR4R’,4, NHSR4, SSRy and
substituted alkyl;
X3 is selected from the group consisting of ORs,
SRs, NRsR’s, hydrogen, halogen, CN, C(O)NRsR’s, C(0)ORs,
OSO3Rs, OPO3RsR’s, NNRsR’s, SNRsR’s, NHSRs, SSRs and
25 substituted alkyl;
Xy is selected from the group consisting of ORg,
SR¢, NReR's, hydrogen, halogen, CN, C(O)NRgR’s, C(O)ORg,
OSO03Rs, OPO3R¢R’¢, NNR¢R’s, SNReR’g, NHSRs, SSR¢ and
substituted alkyl;
30 R3, R’3, Ra, R'4, Rs, R'5, R¢ and R’¢ are the same or

different and are selected from the group consisting of



different and are selected fromthe group consisting of WO 03/070715
PCT/ AU03/ 00222 3 hydrogen, optionally substituted al kyl, optionally
substi t utwo oanai7kyl , optionally substituted aryl, optionZCa®aber?t uted
acyl and a carbohydrate noiety; or a phagmaceutically acceptable salt
thereof. 5 The term"alkyl" used either alone or in a conmpound word such

as "optionalhyq:seist | téﬁ’@ﬁoﬁéfﬂz"s%st{%é@n@ii}\ﬂ subst i byt ed,cycl oal kyl ™

denotes straight chain, branched or nono- cyclic al'kyl. Exanples
of strai ght ) thli‘amd%rmﬁ@dlmoml@m@lmmb@@etlbb@@rlarsll'), i sobutyl,

iei 3?%&( hyl &Pﬁ]}’i]% %‘l"ﬁltégg(ﬂy% nty gn%l hIX(?P:ré?hprenfyl
o e Pl i lee b

, 1, 2-triPnet hyl pr opyI Thﬁe;:ﬁ%ﬂ-’fm 'Sillﬁé]t ‘hydsdrekyal thens hgpdexy|in a

1,2
1,1
2, 2-di met hyl peitlng ?wé’a:ddéﬁ@ﬁ hyd p%kga/i@nélfiydé@@étbﬂ@@@&y‘—l\lkyl" or
1, 2- di net hyl pent y| di et hyl pent yl

t ri met hyl but ﬂpt Orla121¥ r?‘H%? ‘F‘bﬁ?@lcy%jo?ﬁ‘/jrkyjil meéng/ gsené%{)ajélg t5- 6- or
7-met hyl oct ydhailr, Zranched dor Ofiolo- edhybdept ydycli@- aD]EyB pl’EbEa&thEé(é{'
o sthyl octyi® Seradine ght and IO e et B g O
6-, 7-, 18- ors@utethylsecyibytil, Qert3eytuvk, q‘aﬁy&,l@earmﬂ? stdrydmehy| | 1-,
Zotesyl, 1. LR py Lo, Bl Ubent Ao pepty enyl
3- 1 4-, 5- m@hylpewy%hémﬁ@é%@enwl 2~ m%thyhpen%&f or36- propyl nonyl,
G130 ycl oa iyl i nel dhe cyel byl m%y' Sy ey T ahe el e ohepty1
cy;:I oog%lgl 0 %V@%Tﬁﬁ?ﬂ% :]ndc%lygd%d%%w 'e Jr1y detnytbdeyl,” P
15 ,2-trimethylpropyl, 1,1,2- trlmethylpropyl, heptvl, 5-
methylhexyl, l-methylhexyl, 2,2-dimethylpentyl, 3,3-
dimethylpentyl, 4,4-dimethylpentyl, 1,2-dimethylpentyl,
1,3-dimethylpentyl, 1,4-dimethylpentyl, 1,2,3-
trimethylbutyl, 1,1,2-trimethylbutyl, nonyl, 1-, 2-, 3-,
20 4-, 5-, 6- or 7-methyloctyl, 1-, 2-, 3-, 4- or 5-
ethylheptyl, 1-2- or 3-propylhexyl, decyl, 1-, 2-, 3-, 4-,
5-, 6-, 7- and 8-methylnonyl, 1-, 2-, 3-, 4-, 5- or 6-
ethyloctyl, 1-, 2-, 3- or 4-propylheptyl, undecyl 1-, 2-,
3-, 4-, 5-, 6-, 7-, 8- or 9-methyldecyl, 1-, 2-, 3-, 4-,
25 5-, 6- or 7-ethylnonyl, 1-, 2-, 3-, 4- or 5-propyloctyl,
1-, 2- or 3-butylheptyl, l-pentylhexyl, dodecyl, 1-, 2-,
3-, 4-, 5-, 6-, 7-, 8-, 9- or 1l0-methylundecyl, 1-, 2-, 3~
, 4-, b5-, 6-, 7- or 8-ethyldecyl, 1-, 2-, 3-, 4-, 5- or 6-
propylnonyl, 1-, 2-, 3- or 4-butyloctyl, 1-2-pentylheptyl
30 and the like. Examples of Cy.30 cycloalkyl include
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptvl,
cyclooctyl, cyclononyl and cyclodecyl and the like.
The term “alkenyl” used either alone or in
compound words such as “alkenyloxy” denotes groups formed
35 from straight chain, branched or cyclic alkenes including

ethylenically mono-, di- or poly-unsaturated alkyl or



The term "al kenyl " used either alone or in conmpound words such as

“al kenyl oxy" denotes groups formed 35 from straight chain, branched or
cyclic alwemam7i7mel| udi ng ethyl enically nono-, di- or pol pcungasueaeed
al kyl or WO 03/070715 PCT/ AU03/ 00222 4 4cycloal kyl groups as defined
above. Exarrpl es of C4_30 al kenyl include butenyl i So- butenyl

1- %qetﬂg rreth -cycl pentenyl 1-
ﬁe)r(rgw?/l 3- hexglyy%lkclyc eE%]yA? &%?#P&?eny X‘:t’u%% %f -vét enyl ,
cycl ooct enylaLRemphemalu rh}h@fyyl 31$1@ri@m1§¢ny1,1 ﬁeuetﬂyifl B-}dtetegyl .
1, 3- but adi enyipergtéh&plent@cgledyénter%l,ﬁ cy_%é)&%];tg @i‘éfﬂ:en'rl é}if exadi eny
1, 4- hexadi enyl, 1,3- cycl ohexadi en 3(‘;ﬁc ohexadi eni/) 5 L
cycl ohept adi&HAY Y, 3 Wﬁblheﬁﬁéﬁ]r? d 4 Eemteny epteny
cycl ooct &t etT-ammydnyIThetdlrdne tﬁé}){;}i @&@bx@éﬁﬂer ﬂr%we@yll HBQ%EP&W vvords

h "opti o0 ;Substd t ut pt| nal | substtuted acyl oxy"
Zg(r:]ot 2: agp]; &%%&; a?;s/ld AL gL \%U ]co%t%?rh?"?‘fbl%ﬁﬁ’]a'r omatic
ring, whichd §T@f6érqmta_‘rﬂ6trw]as Ja,r?\}rteéxadme, ar, a-metedoeyel j ¢l ring,
which is referdesd 8% Jﬁherlo%’céyl& %}ladj ler 31ny C1_30 acyl. Exanples

ain or "bran kanoy’l such as formyl,

of acyl include strai

acetyl , propafoyahe pdﬁ:ﬁ%ét%w 2 WW@@WWH%& amwyll,3,5,7-
2, 2-di maohylcp;dmﬁ:r&)éﬂt,et%@téag)ganoyl hept anoyl , octanoyl, nonanoyl,
decanoyl, undecanoyl , dodecanqyl trldecanoyl pentadecanoyl

hexadecanoyl, hept adedBfioVP o eaddcansifid SAGhETeCameA Cmand icueaved ;
cycl oal kyl Ca\rdg:@iwlswlnclasaS‘opt;i@rmiﬂ@p)éLﬂﬁ’tﬁQﬂwed?)éCdﬂbUtdﬂ CRIROMHa112P

such as benzoyl, tol uoyl

and napht oyt A B AN AL AR SR et T @ hem TRy
phenyl pr opaﬁ'@yfll ngW@nylom}taamwg grhemydrisgchutyiing , phéniydipeint arefidr aged
phenyl hexaney hardoparhthylghkangyly (}fetgzro%@l %ylr%_%eg}ylwhlch is

referred to as heterocyclic acyl, preferably Ci_3p acyl.

Examples of acyl include straight chain or branched

alkanoyl such as formyl, acetyl, propanoyl, butanoyl, 2-

methylpropanoyl, pentanovyl, 2,2-dimethylpropanoyl,

20 hexanoyl, heptanoyl, octanoyl, nonanoyl, decanoyl,
undecanoyl, dodecanoyl, tridecanovl, pentadecanoyl,
hexadecanoyl, heptadecanoyij octadecanoyl, nonadecanoyl
and icosanoyl; cycloalkylcarbonyl such as
cyclopropylcarbonyl cyclobutylcarbonyl,

25 cyclopentylcarbonyl and cyclohexylcarbonyl; aroyl such as
benzoyl, toluoyl and naphthoyl; aralkanoyl such as
phenylalkanoyl (e.g. phenylacetyl, phenylpropanoyl,
phenylbutanoyl, phenylisobutyl, phenylpentanoyl and
phenylhexanoyl) and naphthylalkanoyl (e.g. naphthylacetyl,

30 naphthylpropanoyl and naphthylbutanoyl); aralkenoyl such
as phenylalkenoyl (e.g. phenylpropenoyl, phenylbutenoyl,
phenylmethacrylyl, phenylpentenoyl and phenylhexenoyl and
naphthylalkenoyl (e.g. naphthylpropenoyl, naphthylbutenoyl
and naphthylpentenoyl) ; heterocycliccarbonyl;

35 heterocyclicalkanoyl such as thienylacetyl,
thienylpropanoyl, thienylbqyanoyl, thienylpentanoyl,
thienylhexanoyl, thiazolylécetyl, thiadiazolylacetyl and



30 napht hyl propanoyl and napht hyl but anoyl ); aral kenoyl such as
phenyl al kenoyl (e.g. phenyl propenoyl, phenyl butenoyl, phenyl nethacrylyl,
phenyl pertwwerndgto7and phenyl hexenoyl and napht hyl al kenoyl @ETRU03/00222
napht hyl propenoyl, napht hyl butenoyl and ghapht hyl pent enoyl ) ;

het er ocycl i ccarbonyl; 35 heterocyclical kanoyl such as thienyl acetyl,

hi I l., . thi I nt th | hexano
L ony BropaIoL L0 EONLBUL Aol L LPLERL OO a0RUL L e exanov
tetrazolylaCBeyéroaydlhepEDpeyoylcathBnybysm¢bbaSenbgnerocycl|cpropenoyl,
heterocycllcﬂg£ %ﬁllgg%gﬁgﬁ% li 588”&898¥éc§§?%§$%§ %ﬁllchexenoyl The

term"aryl" use inco optionally
substituted aryl" "opTh@néﬁIW “@nﬁ%fluaeédeatyE@xylone boptionaipyund

subst i t utsed w8§&§r§é£M| deBBEfénélﬂgl§ub99£¥ﬂH%Eeé£ylaonkHE@ESHa§T9 fused
resi dues of aromatic rocarbons or  aronmatic_ heter OC{C Ic ring systens.

Exanpl es of %P??t?EEFﬁéeaEE LogrenyPr bPphéayrllvepphehitutgdat er phenyl ,
phenoxyphenyﬂleteﬂ@@hyyl' déﬁbt@ﬁlygi@@ﬁéhtﬁ&fﬂyn@@ﬂ.@é@?eé‘&hjugated and
di hydr oant hr acen zanth acen

f % B ﬁzanth acen Bheganthrenyl,
[l Uarenyl - oOVERY Feriagag) OF aSe g ¢ BERFOSaAGPSE Ut Ay
4- phenylpyrluqterecphbmglpymgdgystéﬁsthlﬁnyMpléaryf apylryh¢lpﬁerolyl

e L B B L s BT Lo

|squ|noI|nymap%ﬁh%ofE?Eh?hydb@ﬁ%@hhhﬁhylantbnaﬂﬂyyl qU|nazoI|nyI

phenazi nyl , @gmy@f@ahthggcgﬁyzOX@éﬁkaﬁthpgeéﬁymlaAnghzaﬁéhkgeehyhe
Preferably,mﬂg?l?1 carboc%% i g{onatlc ring systen1conta|ns 6- 10 carbon atons
bi

and an ar one® FELHRERF ???@P%%st%ﬁ?%%ﬁ%alhg Vi o AZREBRY At ons

i ndependent | yhses eny ed @yﬁnayu O4amﬂeﬁyapﬁrlaplt039pném9mﬁyai@yﬁ in the

ring. 2§5The.ﬁeég§lhe£gr0£y yrryfr pgglnyfntf£e£H§lsu££adazolyl
pyrrolydinyl, pyridinyl, piperidinyl, indolyl,
pyridazinyl, pyrazolyl, pyrazinyl, thiazolyl, pyrimidinyl,
quinolinyl, isoguinolinyl, benzofuranyl, benzothienyl,
purinyl, quinazolinyl, phenazinyl, acridinyl,

20 benzoxazolyl, benzothiazolyl and the like. Preferably, a
carbocyclic aromatic ring system contains 6-10 carbon
atoms and an aromatic heterocyclic ring system contains 1
to 4 heteratoms independen;}y selected from N, O and S and
up to 9 carbon atoms in the ring.

25 The term “heterocyclyl” or equivalent terms such
as “heterocyclic” used either alone or in compound words
such as “optionally substituted saturated or unsaturated
heterocyclyl” denotes monocyclic or polycyclic
heterocyclyl groups containing at least one heteroatom

30 atom selected from nitrogen, sulphur and oxygen. Suitable
heterocyclyl groups include N-containing heterocyclic
groups, such as, unsaturated 3 to 6 membered
heteromonocyclic groups containing 1 to 4 nitrogen atoms,
for example, pyrrolyl, pyrrolinyl, imidazolyl, pyrazolyl,

35 pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazolyl or
tetrazolyl;

saturated 3 to 6-membered heteromonocyclic groups



as "heterocyclic" used either alone or in conpound words such as
"optionally substituted saturated or unsaturated heterocyclyl" denotes
nonocycl iwoms/opoiycycl i ¢ heterocyclyl groups containi ng arCraass/oeme

het eroat om 30 atom sel ected from ni troger -sul phur and oxygen. Suitable
het erocyclyl groups include N-containing heterocyclic groups, such as,
unsat ur at ed r 4h o] C oups _cont ai ni

ni trogen atoﬁ%ﬁeagnﬂﬁggg @ﬁ g;?%gggﬂ 8%§%%blghy i §226P Fglﬁyﬁazolyl
35 pyridyl, b@%@%?@lh?#nngyrszﬁyﬂdlpyrPéa@nn?razunyézolyI or tetrazolyl;
saturated 3 to 6- rrenbeu@ga@@ir@f@avegﬁa&ﬁé&d%Qegfm\!i@c?%é0§ﬁ8‘1§

PCT/ AU03/ 00222 contai ni.n 4 nitrogen atons
pyrrolldlnylconFﬁ%%bﬁ%l}dFﬂyF anﬁ@Q?HlﬁBOEF pFpeRazEnindolmadat ur at ed

condensed heiemnm&alyl giﬁﬂp$1z¢ﬁplalBéﬁglﬁla@zélyﬂtf@ﬁ@ﬂo@&@ns such as
indolyl, 5] +Y|1 |nd I|z# g nzknldazg i qui nol yl ,
|squ|nonI, | azo benzotria 0I9Fn5? FLEFaz8tofri dazi nyl ;
unsat ur at ed Betwrse hewpper@dzheyer ononocyclic group contai ning an oxygen
atom such as, pyranylo& y.

o e B G R B PR 6 1 ey

heteronDnocycllc group, containing 1
unsat ur at ed %F?QPfF?ﬁﬁﬁkﬁ%%Hh@@e@%ﬁﬁﬁ@c@%¢mc grolhpasonpairannyg drto 2 oxygen

atons and 1 f@ 3l nitrogen 15 atons, such as, oxazolyl, isoxazolyl or
oxadi azol yl; saturated B_éo q;nbered heteronnnocycllc group containing 1
to 2 oxygen atoms and PYAFE R oyerP dt P CLRHE MBS T PRI G Hi ;

unsat ur at ed Tongensedaetengcycto c2 gﬁ@l@ﬁ%*@@ﬂé pl ohalg dst OcRi&xygen atoms
and 1 to 3 nitrogen attﬂfgsatursal'lé:é}iaf t Zoexma}szeollé/c]l hetebxeonn%gﬁ(oacd&cafm yhs
group containing 1 to 2 oxygen atoms and 1 to 3 nitrogen

15 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,
such as, morpholinyl;

unsaturated condensed heterocyclic group

20 containing 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms,
such as, benzoxazolyl or benzoxadiazolyl;

unsaturated 3 to 6-membered heteromonocyclic
group containing 1 to 2 sulphur atoms and 1 to 3 nitrogen
atoms, such as, thiazolyl or thiadiazolyl;

25 saturated 3 to 6fmembered heteromonocyclic group
containing 1 to 2 sulphur étoms and 1 to 3 nitrogen atoms,
such as, thiazolidinyl; and

unsaturated éondensed heterocyclic group
containing 1 to 2 sulphur atoms and 1 to 3 nitrogen atoms,

30 such as, benzothiazolyl or benzothiadiazolyl.

The term “carbohydrate” denotes a carbohydrate
residue or a functionalised or deoxygenated carbohydrate
residue, and includes monosaccharides and
oligosaccharides. A carbohydrate residue is an acyclic

35 polyhydroxy-aldehyde or ketone, or one of their cyclic
tautomers. Oxygen atoms may be replaced by hydrogen or

bonds to a halogen, nitrogen, sulfur or carbon atoms, or



unsaturated 3 to 6-nmenbered heterononocyclic group containing 1 to 2

sul phur atons and 1 to 3 nitrogen atons, such as, thiazolyl or

t hi adi azow@lo3/o2B15at urated 3 to 6- menbered het erononocycl PCTNDEP0222
containing 1 to 2 sul phur atonms and 1 to43_nitrogen atonms, such as,
thiazolidinyl; and unsaturated condensed heterocyclic group containing 1
to 2 sul phur .atons and 1 to 3_nitrogen atons 30 such as, benzof hi azol yl

or benzot hi adf 528 yP=Y SR PRPAT " CArBohy di Bt 8EPGER 0PEsSETEAF bBRY dPSt e
resi due or aifuncdioedl i sekkmopldeoxygeaabedydanbehyiinal ederest daee and

i ncl udes non ri g[ﬁ ' ar |, carbohydrate resjdue is
:an agycl iC 3%5?)‘%?%% %((r;ce)% -a d%‘%/%%?%?&%;t oNngigé%tf}ﬁ)(r:\]g %%%%eof‘éruléay% %
taut omers. Oxydeicetwranarg, e aepiabdd Byndpfdimegerser D-bonds to a hal ogen,

nitrogens Suﬁéyécﬁ%p§¥%ﬁ6@ba&ﬁg§et§1—ﬂméé&%égggyééﬁg%%fuﬁ%%fﬁ§§§§ﬁé%ose

car bon- oxygen bonds such as in,ethers or esters my , roduced.
Exanpl es of %%‘?b@h?ﬂ‘?‘é‘fje?igrﬂd%wwo%? SOt the i e@yl Ydplents where

D- gal act of uranpsen &Ec&ﬁ@t}yétv@-@@%ﬁﬁ:%yzﬁéﬁ@sﬁmI\f&h@&:t‘]@@f]@bglﬂﬁﬁfms with
N-acet yl - D- gl .u¢cof ur anos D.5 gal.act opyranose acetyl - al act opyr anose,
D- gl uc)c/)pyr agho%ero%en% %g%%?%-ﬁgg]i’%}c%gg an%%%r%%lnth%ﬁﬂr%%u‘ﬁa?% Pwher e
oxygen at onsahawel been ok esadchar sétect @t psitg otisewe thoidyteogen or
bonds tgghal ogen, nit rﬂge&iéngé«ﬁjhﬂca?@{&m;%t?ﬁoﬂ@i%%aéuﬁét}g&f@ec&har' des

containing these noieties. 10 I'n this specif I on tronaltTy
substit ut ed'Medanstathat H YHDURRYEYE JraYeyo hobe beut trehesubsbstited ed

i, e B S oAy b by w1 vl o
il gl Dl R e iy
nitro, nitroaldedyl niiydeadkenydl ko ; ol kanyl oxyj ta0@T %y, benzyloxy,
nitrOheE%rOq¥§iéglk5§9Iuhafgg%ﬂéggigkyfnﬁ%fggf§ﬂg§§, nitro,
nitroalkyl, nitroalkenyl, nitroalkynyl, nitroaryl,
nitroheterocyclyl, amino, alkylamino, dialkylamino,
alkenylamino, alkynylamino, arylamino, diarylamino,
benzylamino, dibenzylamino, acyl, alkenylacyl,

20 alkynylacyl, arylacyl, acylamino, diacylamino, acyloxy,
alkylsulphonyloxy, arylsulphenyloxy, heterocyclyl,
heterocycloxy, heterocyclamino, haloheterocyclyl,
alkylsulphenyl, arylsulphenyl, carboalkoxy, carboaryloxy,
mercapto, alkylthio, benzylthio, acylthio, phosphorus-

25 containing groups and the like, provided that none of the
substituents outlined above interferes with the formation
of the subject compound. -

Any of the moieties whose length is defined in

terms of the number of carbon atoms present may possess

30 any number of carbon atoms within the specified range.
Nevertheless, within this range certain species will be
preferred due to factors such as availability and cost of
precursors and ease of synthesis, as well as efficacy. In
particular, such moieties containing 4 to 24 carbon atoms,

35 preferably 6 to 12 carbon atoms, more preferably 8 to 10
carbon atoms and most preferably 8 carbon atoms are

preferred for reasons of cost and availability of



al kenyl am no, al kynyl am no, arylam no, diarylam no, benzylam no,

di benzyl am no, acyl, al kenylacyl, 20 al kynyl acyl, arylacyl, acyl am no,

di acyl amiwo,03amyhdxy, al kyl sul phonyl oxy, aryl sul phenyl oxycThatenexycl yl ,
het er ocycl oxy, heterocycl am no, hal ohetegocyclyl, al kyl sul phenyl,
aryl sul phenyl , carboal koxy, carboaryloxy, mer capt o, al kylthi o, benzylthio,

acyl t hi o, 5 aj_ni ps an t | i ke, provided that none
y Subgof&@&fé'éré 208 éf‘béo‘\g%&ﬁ gﬁ P

of the tuents ot |ned a e?faérrles tethe formation of the
subj ect conpound. Any Bt a hHeanripietiasl whosef ¢mngd hemlsodtafiémed f ntlier ms of

the number ofr&asken: FONS: O €560t o FBY, Qﬂs%fsis 30 . %wﬁgbar g Y carbon
e fhin

atons within the specified range. Never t hel’ess iI'S range certain
speci es wi | 11T pf%fléYcﬁJé%g%eOJf 42 Por 1s weh Ras aav'laRb abdyétlyermndi cost of

precursobs ani-wagen oitaynthesivhias weby asp@idi £aey. a'é‘atmﬁ)ﬁét{é&%%“ such
noi eties contai |nlg% eéghm carb%;]ratons 35 1gﬁr_ﬂgﬁerably to 12 carbon
atoms, rore preterabr TEUEY e hom i or TS (S PrEfRFERYL car bon
atons are rﬁ@@ra%ctha)rSImJ%dsemrmmand availability of WD 03/070715
PCT/ AU03/ 00222 8 pr nt s and efficacy. In a
particularly pref errezﬁ}yr%g{d'%fe%%%o tﬁ)ee ;?rhrgsénp |g\%ejn?|§‘h“dne of RL or R2
is C4-30 al IBAeERRR e Cootzherliky lhypadogaiesr 164 hGiralgeyl oar CRL,and R2

toget heLow thr&f didiagencal,omafikgm Whieh ot Rey -depend fenma gaturat ed or
unsat ur at ed heLngroc licr g contai ning said nitrogen ~atdém as g él ngl e
het er oat om Wbore pre éTléb?;],{ brielRdfthe oFhey is ]Gmdizﬂgenp@éf@a“-ad)l y C6 12,

al kyl and otdiéyli.s mdi;rangm“gemfus@@- 240tk0 Mr eber & I;yre Aﬁ}g ag[lﬁi:\%yl rI\]/b(rje
e_ot her is hydrogen

preferably | ky
or C8-10 ali%% erfgﬁglnt él‘gzé‘(’)urs[l B5F%eﬁilbi¥d% Za"fl@(@i T APRYE
pr ef erably Mezf@r?ﬁnm‘e Sptrlélﬂer%bﬂoyamﬁylz ahkymoandprererapnef ef ablwystil |l

_10 alxyl 1T1'1%n($lﬁ®§t RRERS ably R AW or gifrerent but most
conveniently the same.

X1, Xz, X3 and Xy may be any combination of
substituents, but it is preferred that at least two of
these moieties be other than hydrogen or a group linked to

20 the ring through a carbon-carbon bond. Preferably, at
least two of X;, X;, X3 and X, are moieties linked to the
ring through a carbon-oxygen bond, for example, in the
case of Xj;, OR;, 0SO3R; and OPO3R3R’ 3.

Preferably X; is OR;. Advantageously R; is

25 hydrogen or acyl, preferably Ci_3g acyl.

Preferably X; is ORs;. Advantageously Ry is
hydrogen or acyl, preferably Ci;.39 acyl.

Preferably Xs; is ORs. Advantageously Rs is
hydrogen or acyl, preferably C;_;0 acyl.

30 Preferably X; is ORg. Advantageously Rg 1is
hydrogen or acyl preferably Ci-30 acyl.

Typically the compounds of the invention are
galactofuranosyl compounds, and therefore have the

configuration illustrated in general formula (Ia) :

X4
0 /P‘1
) S—N
X3 N
Ro
X3 X4

35



15 The alkyl groups are the same or different but nost conveniently the
sane. X1, X2, X3 and X4 may be any conbi nation of substituents, but it is
pref err edwODhaw7&s | east two of these noieties be other tiram/Avpdoegen or a
group linked to 20 the ring through a carbqn-carbon bond. Preferably, at

| east two of X1, X2, X3 and X4 are noieties linked to the ring through a
car bon- oxygen bond, for exanple, in the case of X1, OR3, OSO3R3 and
OPOBR3R 3. Preferably X1 is OR3. Advantageously R3 is 25 hydrogen or acyl,
preferably Cl_30 acyl .APrefmaabvglX2 tlse CRAmpAuvant afjechis| ynidnt Sonhydeogen

pre agyl ., . I . _Adyant ageously R5 is
hydrogen or a%@?gkpr%% gg%l %ﬁY§%§g§§?ﬁ£%b%§rg %EQ%P?rgi ?érgﬁgé_
Advant ageousf ¥ is hydrogen or acyl preferably C1_30 acyl. Typically the
conpounds of the invention are gal actofuranosyl conpounds, and therefore

have the
X3 R2 X2 X1 WD 03/070715 PCT/ AU03/00222 9 Alternatively, the conpounds

or acyl,

of the invention are glucofura

(1'b)

5

10

15

20

25

configuration illustrated in general fornmula (la): 35 Xq. OR1

derivative;Fhaving t he general formula

X4 0 RL X3 SN R

Advantageously the sulfenamide of general formula
(I) is selected from the group consisting of N,N-Didecyl-
5-(2,3,5,6-tetra-0-benzoyl-1-thio-fB-b-
galactofuranosyl)sulfenamide, N,N-Dioctyl-S-(2,3,5,6-
tetra-0O-benzoyl-l-thio-f-p-galactofuranosyl) sulfenamide,
N, N-Dihexyl-S-(2,3,5, 6-tetra-0O-benzoyl-1-thio-B-p—
galactofuranosyl)sulfenamide, N, N-Didecyl-S- (1-thio-f-bp-
galactofuranosyl)sulfenamide, N,N-Dioctyl-S-(l-thio-B-p-
galactofuranosyl)sulfenamide, N,N-Dihexyl-S-(1l-thio-B-p-
galactofuranosyl)sulfenamide, N,N-Dioctyl-S-(2,3,5,6-
tetra-O-acetyl-1-thio-B-p-glucofuranosyl)sulfenamide and
N, N-Dioctyl-S-(1-thio-B-p-glucofuranosyl)sulfenamide.

In a particularly preferred embodiment of the
invention the sulfenamide of general formula (I) is N, N-
Didecyl-S-(1-thio-B-p-galactofuranosyl)sulfenamide, N, N-
Dioctyl-S-(l-thio-B-p-galactofuranosyl)sulfenamide or N, N-
Dihexyl-S-(l-thio-B-p-galactofuranosyl)sulfenamide, most
particularly, N,N-Dioctyl-S-(l-thio-B-p-
galactofuranosyl)sulfenamide.

According to a second aspect of the present
invention there is provided a method of preparation of a

compound of general formula (I):



X2 X1 Advant ageously the sul fenam de of general fornmula (I) is selected
fromthe group consisting of N, N-Didecyl -

S- (2, 3, 5,%otenra1O benzoyl -1 -t hin-(3-D 10 gal act of ur anosyPr3mtoenen de,
NNDomw S-(2,3,5, 6-

tetra- O benzoyl -1-thio-f3- D-galactofuranosyl)sulfenanlde

N, N- Di hexyl -S-(2, 3,5, 6-tetra-O benzoyl -1 -thio-(3-D gal act of uranosyl)

sul fenam de, N, N-Didecyl-S (1-thM%-P-D gal actof uRanosyl) sul fenam de, N,
N-Di octyl -S- (1-thio-(3-D 15 gal actof osyl ) sul ¥enani de,

N, N- Di hexyl - S(ltmo(SD-QMa of uy anogy §qummd&

N, N-Di octyl -S-(2, 3,5, 6- ‘
tetra-O acetyl -1l -thin-(3-D gl ucofurgriosyl yg Ifenani%% and

N, N-Di octyl -S-(1-thio-(3-Dglucofuranosyl)sul fenamde. In a particularly
preferred enbodi nent of the 20 invention the sulfenam de of general
formula (1) is NN Di rexdd- Eéﬁ&ir@g%%ﬂ%ﬁ&”@f‘%&éﬁéﬂ@@ﬁ%ﬁ&

N, N Di octyl - S—(l t hi o- (3- D- gal act of uranosyl ) sul f enam de or N, N-

D hexyl -S- (1 (H o- (3- D gal act of uranosyl ) sul fenam de, nost particularly, N
N-Dioctyl -S- (1-thio-P-D 25 gal act of uranosyl ) sul f enam de. According to a
second aspect of the present inventfon there is provided-a nethod of
preparation of a conpound of genera [): WD 03/070715

PCT/ AU03/ 00222 10 X4 ORL X onmpZi sing reacting a

conpound of general formula (1%) X4 O S-z X2 X1
‘ X5 X4
5 wherein Z is an acyl group, preferably acetyl and

X1, X3, X3 and X4 are as defined above with the proviso that
none of Ri, R’3, Rg, R’4, Rs, R’5, R¢ and R’¢ is hydrogen
but, instead, is a protecting group;

with a compound of general formula (III):

10
/F{.I
H—N
N
R2
wherein R; and R; are as defined above;
in the presence of a bis-activated alkyl halide;
and, optionally
15 removing the protecting groups.

Typically the bis-activated alkyl halide is
diethyl bromomalonate, trimethyl bromophosphonoacetate or
N-bromosuccinimide. In general terms the reaction is
performed in the presence of an excess of the secondary

20 amine of general formula (IIT) in an inert solvent such as
DMF or THF, or mixtures of such solvents, at a temperature
from 20°C to 60°C, preferably 25°C to 40°C, under an
atmosphere of nitrogen or argon. The reaction mixture may
be left to stir typically for 2 to 160 hours, preferably

25 greater than 24 hours, prior to isolation and



5 wherein Z is an acyl group, preferably acetyl and X1, X2, X3 and X4 are

as defined above with the proviso that none of R3, R3, , R4, R4, R5, R 5,
R6 and R woios/otyds ogen but, instead, is a protecting groupCTmitoboe2zonmpound
of general fornula (I11): 10 R1 H N “wherein Rl and R2 are as defined
above; in the presence of a bis-activated alkyl halide; and, optionally 15
renmovi ng the protecting groups. Typically the bis-activated aIkyI halide is
di et hyl br orii#et bHERBLOR [ | W6t ASPT BF BRBHPOSs phonbageL gt BrgEecting” groups

N-bronmosucciaiéeniwiell lengenetal therperbe sleamé@nlhsmeeaf@raﬁd in the
presence of an, excess gé t he seCfndar 20 anlnfggrsaeneral inula (rer) in

an inert sol Vaht SRh Br#i Rt G - stth?*@Wtvents, at a
tenperature;pﬁwtmnﬁiﬁbtgmﬁﬁﬁs @renypb¢a12§CkEmo#éﬁ thndeghanydavhpsphere

of nitrogen &i;ﬁ”é%ﬁhuﬂTﬁéE $§iggnlﬂ‘% y ﬁﬁﬁ'gé pEBnéé 5§t¥ﬂéca"y

for 2 to 160 'hours refera rea an 2 ours, prior to 1solation
and VI)03/0]@@@%?¢¥H¥¢K@@¢Q@szay ah&@ b@r$anh@$©ﬁedothaepgbtbb@lon

Sui tabl e pr%&%éﬁ@a@{@&péf §u§fe¥\§yi KOOW§ Ot BE REESEBnSKH, | &fiha Lhe art
and in this case the benzoy ﬁrou is preferred. Benzoyl_ protectin

groups are t9YpreEttyE ?%%%%%d f ¥bug%h%yﬂ?%?9§P§ st ph §6HFM®¥HEF%6Q?8e in
met hanol . Thﬁq&(ﬁmﬂmsllﬁ)ftﬁéepr@é@ﬁ@@tof nveddi oingeycabsntbeosynihesi sed
through he _.condensation f sul i g des.with,a condgr am n
gener 3l Por nite K17 sroRraf rabbe] Ees The FRiabanto hig - oArRCArrhes in
t he presencestV@mlwwsm@gcmeageﬂaSt@r vha é4ftéheiveastirem of disul fides and
amnes in tfmééﬂéﬁ%ﬁﬁﬁaé% has been developed to manipulate each
position of the furanose template as disclosed, for
example, in Marino, Marino, Miletti, Alves, Colli, & de
15 Lederkremer, 1998; Miletti, Marino, Marino, de
Lederkremer, Colli & Alves, 1999; zhang & Liu, 2001;
Brimacombe, Gent & Stacey, 1968; Brimacombe, Da’aboul &
Tucker, 1971; Lemieux & Stick, 1975; de Lederkremer,
Cirelli & Sznaidman, 1986; Shin & Perlin, 1979; de
20 Lederkremer, Cicero & Vareia, 1990; de Lederkremer, Marino
& Marino, 2002; Pathak, Pathak, Suling, Gurcha, Morehouse,
Besra, Maddry & Reynolds, 2002; Ernst, Hart & Sinay, 2000;
the contents of which are incorporated herein by
reference.
25 According to a third aspect of the present
invention there is provided a method for the treatment of
a patient with a microbial infection, comprising
administering to said patient a therapeutically effective
amount of a compound of general formula (I).
30 According to a fourth aspect of the present
invention there is provided the use of a compound of
general formula (I) in the manufacture of a medicament for
use in the treatment of a microbial infection.
As used herein, the term “therapeutically
35 effective amount” means an,amount of a compound of the

present invention effective to yield a desired therapeutic



silver or nercuric salts. An extensive array of nethodol ogi es has been
devel oped to mani pul ate each position of the furanose tenplate as

di scl osedwofoa707¢xanpl e, in Marino, Marino, Mletti, Al ve®CTG@u0BH0922& de 15
Lederkremer, 1998; Mletti, Marino, Maring, de Lederkrener, Colli & Alves,
1999; Zhang & Liu, 2001; Brinmaconbe, Gent & Stacey, 1968; Bri nmaconbe,

Da' aboul & Tucker 1971; Lemeux & Stick, 1975; de Lederkrener, Cirelli &
Sznai dman, 1988POEHEn ROPePXRAPLE9V0: PAEVIDE LeHefkpeier, JEFRRFS ¥NVaRel a,

%;890;h delvtedlﬁy ka&ﬂﬁﬁlsﬂ_\@aw@wrédgcf Mar pHQrmglgg@tlE@%h@kacE@{f@aKngtﬁﬂ| ing,

rcha rehouse a nol ds r nay,
2000; the contents ofﬁ%ﬁ %@F%&éﬁ# E%%kﬁQﬁ%%Fﬂ% ﬁY %@e?ﬁ+%?eﬁﬁ%95%
Accor di ng towall hislovbspety, ofathewptbsenth faMEOtsoastbheepastpcowaded a
met hod fgr th [ n en r e

conpr|5|%g aﬁ%@%?s 23?%18% t?eggéhat%gﬁtﬁgyghgégpgg%ﬁég L g#’?ectlve
anount of a @bﬂ@bﬂﬁhi@isg@ﬁﬁraf thenmatkhi ¢y, BDEAQEDﬁdPﬁgan@malfbaiﬂg

aspect of th@r&é@é@ntthé”&&P&t?BntQErEhéStPéQHmQﬁé theeUsgtQtcacgompound of
general formula (I) in the nanufacture of a_nedi cament for _use_in. the

treat nent ofc%n%¥%¥%%WaWh?ﬁ¢%Xthﬁ ap¥) ysagdhehei FPeEhéifefpymulations
“therapeuti cahbpyopii edd@cthyesappyttreneanshancampythdobraiegnmpound of the
present .invention effective to yield a desired therapeutic WO 03/070715
PCT/ AU03P0022% V245V T esponse, for exanple to prevent or treat a di sease
mhich by adn1n|streulknluﬁedimmmmhmcewtTphatmaemmtyeahgearriéhe spexific
"t herapeutic I us ch factors
as the partléﬁ%ymggéﬁcon gé?taﬂ%%ea??pgﬁ?hegM é?@% ﬁgﬁglon and
clinical hiseseipgnt h@rs*aebljle@le fﬁé ti%é\f@rlla@n tﬂa@ ﬁ@mﬁguntir eated, the

duration of t(he-tieatsBRiiat i€) NBLUEReOfubject. The carrier may be

15 liguid or solid, and is selected with the planned manner

of administration in mind.

The compound of general formula (I) may be
administered orally, topically, or parenterally in dosage
unit formulations containing conventional non-toxic

20 pharmaceutically acceptable carriers, adjuvants, and
vehicles. The term parenterxal as used herein includes
subcutaneous, intravenous, intramuscular, intrathecal,
intracranial, injection or infusion techniques.

The invention also providesgs suitable topical,

25 oral, aerosol, and parenteral pharmaceutical formulations
for use in the novel methods of treatment of the present
invention. The compounds of the invention may be
administered orally as tablets, aqueous or oily
suspensions, lozenges, troches, powders, granules,

30 emulsions, capsules, syrups or elixirs. The composition
for oral use may contaln one or more agents selected from
the group of sweetening agents, flavouring agents, ‘
colouring agents and preserving agents in order to produce
pharmaceutically elegant and palatable preparations. The

35 tablets contain the active ingredient in admixture with
non-toxic pharmaceutically acceptable excipients which are

suitable for the manufacture of tablets.



concurrent therapy (if any), and the specific fornulations enployed and
the structure of the conpound or its 10 derivatives. As used herein, a

" phar recewiosaro7earrier” is a pharmaceutical ly acceptabl eCsotnene222
suspendi ng agent, excipient or vehicle {gr_delivering the conpound of
general formula (1) to the subject. The carrier may be 15 liquid gr :sl_ﬁlld,
and is selected with the planned manner__of. adnmnistration ipn m nd. e
conpound of gener al fo&n% 2 f l%?/n%se Y R E%JFe%IX%‘P% ‘Fy,:_“P%JﬁFcal ly, or
par ent er al | ydi hueinsagesudhi s f oz holani oasbonataj nlemgtcs@yeaﬁpeflain n‘(I)'R- t ;)XI c
20 phar maceutj CGEPL AR €n CRRE LSS« 20L UNAM S¢ ; 8Dd_ yehi cles. e term
pargnt e-ral u%%&ﬁ%ﬂé%t%eé\gi %ét?ncl ﬁ%%s ﬁéu%%ut neous, %ﬁ raa_{l/enou_s, .

i nt ranuscul &SI REPSEHetRY  ageRES ac?la@hafﬁ,s_ fafecetanchrornfligionc

techni ques. Jdedj Nyemdien ab&ecHr oyheesasustaple, tQ@i%@_}Ln 0£920588k & ;
aerosol, and nteral . pharmaceutical fornulations for use in the novel
net hods of t?“’gg{ﬁ%ﬁc%llg%ea%‘?%g%ntsu?lﬂv%ﬁtm%gﬁle%‘émc%'ﬁ%@ﬁﬂﬁgf ofteapic

i nvention meychb@ omdral st eried odlel dys asat abé aflﬁgo@@é@m pU§|roI§1a9|ﬂ>é{ o
suspensi ons, , es owders, @ ul es, enul si ons, capsu ,
syrgps or el(f%(f—?g%g;@ ek%%“%%pgtsef?}ing qu?%'rt%ré?ﬁ?%egﬁ%/n%%%‘ihoﬁn%n%r nor e
agents sel e@ReP¥pioien tie Hrourofrceet enimyl agent's, afid aviestrélpg agent s,

col ouring agemsi @Ndy ESeS M 3 rde roduce . _
phar macegti cal I*\;’;l el egggnt, ani\dﬂ%gl at a IZ p\?ee%a%a ?I_E %JP Hfe' 33 t dbfets contain
the active i ent® | M RRA S adfentahomclods gl_yzz}iylé o

har maceut i aarlosteecemalle ExedPhent$ Weoh &t 6.5 Ubd Lqthe
ﬁanuf acture of tablets. 034 0707%[I PlCT AU03/ 002a2\‘§ - 13]5’l 'Ilﬁese_ exci pients
may be, for SXapie "PhérSO BT R TR PRI ARG e DRI e 1 el t ose,

cal ci um phdsphdte Wr Sodieum phosphatEse grewl atiay W, and 4,265, 874

15 to form osmotic therapeutic tablets for control release.

The compound of general formula (I) of the
invention can be administered, for in vivo application,
parenterally by injection or by gradual perfusion over
time independently or together. Administration may be

20 intravenously, intra-arterial, intraperitoneally,
intramuscularly, subcutaneously, intracavity, or
transdermally. For in vitro studies the agents may be
added or dissolved in an appropriate biologically
acceptable buffer and added to a cell or tissue.

25 Preparations for parenteral administration
include sterile agueous or non-agueous solutions,
suspensions, and emulsions. Examples of non-agueous
solvents are propylene glycol, polyethylene glycol,
vegetable oils such as olive o0il, and injectable organic

30 esters suchlas ethyl oleate. Aqueous carriers include
water, alcoholic/agueous solutions, emulsions or
suspensions, including saline and buffered media.
Parenteral vehicles include sodium chloride solution,
Ringer’s dextrose, dextrose and sodium chloride, lactated

35 Ringer’s intravenous vehicles include fluid and nutrient
replenishers, electrolyte replenishers such as those based

on Ringer’s dextrose, and the like. Preservatives and



di sintegrati ng agents, such as corn starch or alginic 5 acid; binding
agents, such as starch, gelatin or acacia; or lubricating agents, such as
magnesi urwetigardi®, stearic acid or talc. The tabl ets napChawsoeated, or
may be coated by known techniques.to dg{ y disintegration and absorption
in the gastrointestinal tract and thereby 10 provide a sustained action
over a longer period.. For exanple, a tine-delay material such as gl yceryl
nDnostearate05?5¥y%@@§FlH?§t@%¥a§%sﬂé§eb%r%ﬁﬁPBy%HCh eoat fPH FEF RS0 be
performed usamgi tzﬁﬁdﬂﬁbﬂﬂ@ﬁs deset i bedi damt & hechJe1§t1Rgt agdNess, 4g266+t108;
4,160, 452; a d 4,265 o] forn1qﬂﬁnthc grapeutlc tablets for control
Y ?I;L

854 %
release Th %%%5%u%% fnﬁﬁ e af ¥ of F-the invention can be
adm ni stered, for in Vive cpmowals onf geaeent ef eihyldy( Ihj&melon or by

gr adual erfér&%tﬂﬂar&\_‘%lai' chidependently or.toget ber i gistragion may
ugi

be 20 intravenous intra-arteri i ntraperrtonéa |n Fanuscurarly,
subcut aneoustgt 1h@%§%@vi@y a@@ln$¢a%E@@bﬁﬁFP?lUFOFHF Rgo studies the

agents nay be,caddedepl ufli s50L¥ed1b8:an ﬁppgopmna_flﬁtphelﬂ)gwé}éy .
acceptabl e buffer and added to a cell or tissue. Pregﬁéatlons

parenteral abnfhr&trdei¥n aPﬁE?ﬁﬂ%ss?%Ql¥%p%ﬂu%69¥169 AR ARk ous
sol uti ons, Wt@ﬁsal agtreit S| bSar&xanpbest 0fubent aquesssdisol vent s

are pro | ene col., polye hylene g egetable oils such as olive
oi |, g%lnjec abf %d%?g%%gc&QOHes?e gy locog?ﬁﬁll%?g%%%?gAqueous
carr|ers |noSU@@hyﬂa¢e¢cual@@h@m$amaau@oususeuatK@negub@u+sé@msime)

SUSpenS'0”51aﬁ@QbH9é98c§§£¥n§pé@9e§“f$ﬁ%egoﬂ§9uﬁds Eargoteral ¥& 8i fum

i ncl ude sodi um chl oride solutfon, R nger extrose, dextrose an
chloride, |attat@ee B@rm%@%@r%mW@%%nb@st%ww@slmﬁwtmw| ui d and

nytrient r ephesti -sheg sshekecsFohyi eng epl eni shers such as those based on
Rnger’ 3 dexirose,” and,(fe |} ke B eservatl ves, and W0 03 070715
the like are used herein to mean affecting a subject,
tissue or cell to obtain a desired pharmacological and/or
physiological effect. The effect may be prophylactic in
terms of completely or partially preventing infection,

20 and/or may be therapeutic in terms of a partial or
complete cure of an infection. "Treating" as used herein
covers any treatment of, or prevention of infection in a
vertebrate, a mammal, particularly a human, and includes:
preventing the infection from occurring in a subject that

25 may have been exposed to the infectious agent, but has not
vet been diagnosed as affected; inhibiting the infection,
ie., arresting its development; or relieving or
ameliorating the effects of the infection, ie., cause
regression of the effects of the infection.

30 According to a fifth aspect of the present
invention there is provided a pharmaceutical composition
comprising a compound of general formula (I) and a
pharmaceutically acceptable carrier.

The pharmaceutical compositions according to one

35 embodiment of the invention are prepared by bringing a

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



- 14 other additives may al so be present such as, for exanple,
anti-mcrobials, anti-oxidants, chelating agents, growh factors and inert
gases andwOhe/ori7ke. The conpounds of general fornula (1) &CE/AT03/00222

antim crobial agents which are active,_ifpparticular but not linmted to,
agai.nst Mycobacteriumincluding Mcobacteriumtuberculosis, M avium
intracellulare, M fortuitum M abscessus and rapid grow ng, atypi cal
Mycobact er i aAIBIREF A LN aF i &, SPRT BF B URRFDY NOERFEF A 1@X%@b%¥%|e%n%nd N.
nova, Staphyd@gDetkss i el MghkuiaStaphyl ococcus aureus and S. aureus

(Coagul as-negati ve) %['Id Ent erococm species. The congfunds ofﬂ&gﬂ%ﬁal

formula (1) are partici BTy 06etTid i FFireas iy i AfebtTonses

t hese or ganlmeslﬁarﬁemmrmmaytet h’mt@mm"dx@@id@g"laétoeat neduh t he

l'i ke aregused her affecting; @ subie &ﬁ Oét%)?!:ﬂl to obt ai n
% ica ef? % h éct may be

a desired pharnmaco ogl ca and/ or @E)h ysi ol
prophyl act i cvirpmins nscof Lebape eed yloe %lr:waatwe%r eyeHnd hgah@f ecti on, 20

and/or may be.dhengneuti ts rpépy@@hﬁieﬁep@m@is Oéndcgmgﬁ€scué@c19fa§n
infection. "Treating" as used herein covers_ any_treatnent, of,

prevention of C¥NFER{THET n %11C%?¥%br%%3éce%°%a€i’ﬁﬁ%|pOJplé]f*Y‘iiEh‘F a"f‘]r?fo%o%%rran
and i ncl udeSIntJfH\&M&ﬂH n@eﬁftﬁlé@fﬂ@&l@cﬂleffllm&)%mkﬂrm@gri@na subj ect that 25
may havc_s\[gbeen ej;< r& to th e i nfectious et been

€ e

di agnos B P S TRERTHEST IO, Aar e Robial TR T T o

devel opnent ;oxgrdarets ,ewlr@l@tcln@n@qarmtatam@ im@riefgﬁeses odthée infection,
e RS stk oo le L il i Rulggnc 1 1o
conmposi t i on STBHPFIRT ndRA CeRrpETINRK®FPHRiMes al 11 %@1%9(45?}1’@15% a

phar maceut i GatdyeReOERtab) epepfdierand NendhBIwBCesls | g8k £0PPQSI £ONS
according to, one . . . :

1 instance, in Remington’s Pharmaceutical Sciences, 15th ed.
Faston: Mack Publishing Co., 1405-1412,1461-1487 (1975)
and The National Formulary XIV., 1l4th ed. Washington:
American Pharmaceutical Association (1975), the contents
of which are hereby incorporated by reference. The pH and

20 exact concentration of the various components of the
pharmaceutical composition are adjusted according to
routine skills in the art. See Goodman and Gilman’s The
Pharmacological Basis for Therapeutics (7th ed.).

The pharmaceutical compositions are preferably

25 prepared and administered in dosage units. Solid dosage
units include tablets, capsules and suppositories. For
treatment of a subject, deﬁending on activity of the
compound, manner of administration, nature and severity of
the disorder, age and body weight of the subject,

30 different daily doses can be used. Under certain
circumstances, however, higher or lower daily doses may be
appropriate. The administration of the daily dose can be
carried out both by single administration in the form of
an individual dose unit or else several smaller dose units

35 and also by multiple administration of subdivided doses at

specific intervals.



35 enbodi rent of the invention are prepared by bringing a conpound of
general fornmula (I) into a formsuitable for WO 03/070715 PCT/ AU03/ 00222 -
15 adm rmwetmsati’eh to a subject using carriers, excipient®candodmedetives
or auxiliaries. Frequently used carrierg_or auxiliaries include nagnesium
carbonate, titanium di oxide, Iactose,"naﬁnrtol 5 and ot her sugars, talc,
mlk protein, gelatin, starch, vitamns, cellulose and its derivatives,

ani mal and veget abl e Thiel Phapspyetiniicade CEMPOSis igng sE10MRESY SR
sterile wat @hyedtGRRPkfy Hey eohAn it Re] Vd 116, el tseni ddIHAiENQUS
vehicles include fluid and nutrient 10 repl eni shers. Preservatiyves include
anti ni cr obi ARSTEMGULIGH dan L LS VAR i9F age At HF ?Cﬁﬁﬁﬁﬂﬁgﬁlher

phar maceut i ealilsy waecegtiahl e fcafouirefes idealaite daquéelsewsatiity ans, thon-t oxi ¢
excipients, i.ncluding.salts,. preservatives, buffers and -t i ke, - as
described, for" Jiaﬁstlé“ﬁgceé:%lioﬁl R&M rF\g{;"teoﬁ'qesl tarar?a(% etn?ecrgafl %gcléeﬂn%edsf 15t h
ed. East on:théackiPidlt .shiTypiCel1yl4GhsEs 1K 148ty Bay @b Ve
Nat i onal For Yy X at. ¥$§p' X i P ceuti cal
Associationu%%g%g)9%{¥§H%%%fghﬁgnao I?%%qﬁ?ﬁiﬁgﬁggiqg%é%?%g?ated by

ref erence. PSEIFH s Erepdc ttheo RESHSRTHH GFL 1IRRRET ok cAfgbnent s of

t het hphar {m(‘aéiitnia%g'mgaélpﬁ%atﬁ Q;llé Qfs%d{i_flijﬁjﬁi%%mi&% c&mdngé Qs,tts'af@pe§ kills
in e art. See odman an man' s e macol oqgi ca asi s for
Ther apet i ¢ Y7t SEFTHEL TR et edl Sc]g?[ﬁ)oeﬁp% - AfF i erably 25

prepar ed andcadiidursiterets iaradakage idd,s.edSol iith desage-, Wiiesndac! ude
tabl et Sy Ca%f‘é' :eS_L532n7d S&% i.t Orﬂo%ulfléocriéﬂ{g %gmd]:talOfu . e&é "rgepen.di ng
on acti vl ty of 't he CdI’TpOUﬂ ., manner of admni stration, nature and severi ty
of the di sdigerforaye fadhisbdie wdiightcagsulws sidbjrssin Qo ddfierent daily
doses can bg Jiseth; Jnders Ganddl i@ rfUnBlances 1 oweVBlentl gher or | ower
daily dfgeSéggggTzl calcium carbonate, calcium phosphate or kaolin.

They may also be in the form of soft gelatin capsules

wherein the active ingredient is mixed with water or an

0il medium, such as peanut oil, liguid paraffin or olive

oil. ‘

20 Agueous suspensions normally contain the active
materials in admixture with excipients suitable for the
manufacture of aqueous suspension. Such excipients may be
suspending agents such as sodium carboxymethyl cellulose,
methyl cellulose, hydroxypropylmethylcellulose, sodium

25 alginate, polyvinylpyrrolidone, gum tragacanth and gum
acacia; dispersing or wetting agents, which may be (a)
naturally occurring phosphatide such as lecithin; (b) a
condensation product of an alkylene oxide with a fatty
acid, for example, polyoxyethylene stearate; (c) a

30 condensation product of ethylene oxide with a long chain
aliphatic alcohol, for example,
heptadecaethylenoxycetanol; (d) a condensation product of
ethylene oxide with a partial ester derived from a fatty
acid and hexitol such as polyoxyethylene sorbitol

'35 monooleate, or (e) a condensation product of ethylene

oxide with a partial ester derived from fatty acids and



appropriate. The adm nistration of the daily dose can be carried out both
by single admnistration in the formof an individual dose unit or else
several swalBero7dose units 35 and al so by multiple adm ni PCTattosn0nt
subdi vi ded doses at specific intervals.,Y¥0 03/070715 PCT/ AU03/00222 - 16
The pharnaceutical conposi tions accordi~ng to the invention may be

dm ni stered,_| oc enic Ily in a_ therapeutically effective dose.
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the 5 m crobmahoohéeceéion and the wei ght and general state of the subject.

Typi cal |y, dosages us vitro ma vide useful guidance,in_the
anounts useful for |neg?%upharn?%?%gra?lono%?o%h%l%ﬂﬁrﬂﬁﬁag?l%%Ithe

conposi ti on, fand Oénanatenmaelsnmaytbblasedquudebernﬂaegehbegt|ve dosages
10 for treat geobeQf;iLhe C¥E9£O§h§p§h9§oﬁf&§ tﬁe %?%@g?atﬁaogékg?agﬁ ons are

descri bed, eg., in Langer, _Science, or mu rons for
oral use nayt%ekmﬂwnt%%t¥%@ﬁ1%?l%grEUQEPB%?ndé§E§HEé§gmﬁérWﬁht@h§ active

i ngr edi ent l@g@m%gdamté}uéﬁehﬂﬁﬂé é?éhﬁlsdbhéﬁnés Eﬁasé5m@ﬁ€%£§d cal ci um
car bonat e, c | ciump £gsp ate kao The al so be in_the form of
e

;
soft gelatin® %%%ul mﬁﬁ?ﬁ?ﬂ h%JEEF?Q%elﬂ%?@ﬂ%@ﬁ%oPsmﬁYX%HSQA?h wat er or
an oil nedisinerslehimgepeable ovlutionuod pasaéhkhonr inl Aveonotbxid0

Aqueous 1gus éﬁ@§r§g$ga%é¥e§ﬁ§£f LNyt Se Etlve%ogg §E|a%§52%%%§$%xture

with ex0|p|e s suita ranu uré o R’ Such
exci pi ents may %e80§®§p@®dlmgla@éh@%a@@@hOQS shdpueh thebaxyaptayle

ST b o pol il T oyt ) PoEralel AEasoR B G ahoBes PEELEILS i ng
I nat e, (6] In rroll
gr gvvet ti ngpapg%fﬁﬁz %m%u%@n bea]%%)ls‘h‘é?%%‘él $93beBuFR] Al pRosphatiee- such

as |ecithin;Iq tad@ltmmd&@’s@;iim Pfodegt o 0f s anre abkylreneiOxhde,With a fatty

15 employed as a solvent or suspending medium. For this
purpose, any bland fixed oil may be employed, including
synthetic mono-or diglycerides. 1In addition, fatty acids
such as oleic acid find use in the preparation of
injectables.

20 Compounds of general formula (I) may also be
administered in the form of liposome delivery systems,
such as small unilamellar vesicles, large unilamellar
vesicles, and multilamellar wvesicles. Libosomes can be
formed from a variety of phospholipids, such as

25 cholesterol, stearylamine, or phosphatidylcholines.

Dosage levels of the compound of general formula
(I) of the present invention will usually be of the order
>of about 0.05mg to about 20mg per kilogram body weight,
with a preferred dosage range between about 0.05mg to

30 about 10mg per kilogram body weight per day (from about
0.1lg to about 3g per patient per day). The amount of
active ingredient which may be combined with the carrier
materials to produce a single dosage will vary, depending
upon the host to be treated and the particular mode of

35 administration. For example, a formulation intended for
oral administration to humans may contain about 1mg to 1g

of an active compound with an appropriate and convenient



acid, for exanple, polyoxyethylene stearate; (c) a 30 condensati on product
of ethylene oxide with a long chain aliphatic alcohol, for exanple,
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vesicles, and nultil arellar vesicles posoire e formed froma

vari ety of phospholopinky Seh selvastepobesh evater speagghapinerggpic

phOSphatidy{§$ﬁﬁéﬂ@§: Such solvates are encompassed within the scope
15 of the invention.

The compounds of the invention may additionally
be combined with other compounds to provide an operative
combination. It is intended to include any chemically
compatible combination of pharmaceutically-active agents,

20 as long as the combination does not eliminate the activity
of the compound of general formula (I) of this invention.

According to a gsixth aspect of the present
invention there is provided a method of killing a
microorganism, comprising exposing said microorganism to a

25 compound of general formula (I) as defined above.

Advantageously, although not limited to, the
microorganism is selected from the group consisting of
Mycobacterium including Mycobacterium tuberculosis, M.
avium intracellulare, M. fortuitum, M. abscessus and rapid

30 growing atypical Mycobacterial strains, Nocardia,
particularly Nocardia asteroides and N. nova,
Staphylococcus including Staphylococcus aureus and S.
aureus (Coagulas-negative) and Enterococci species.

Throughout this specification and the claims, the

35 words “comprise”, “comprises” and “comprising” are used in
a non-exclusive sense, except where the context requires

otherwise.



Dosage | evel s of the conpound of general formula (I) of the present
invention wll usually be of the order of about 0.05ng to about 20ny per
ki | ogramwodg/onwgight, with a preferred dosage range betweem/Adnene220. 05ny
to 30 about 10ng per kil ogram body weig 9per day (fromabout 0.1g to
about 3g per patient per day). The anpun active ingredient which may
be conbined with the carrier _materials to roduce_a single dosage w ||
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1 without modification. All new compounds gave the
expected spectroscopic data. The synthesis of protected
(compound 3; Examples 1, 2 and 3) and deprotected
(compound 1; Examples 4, 5 and 6) galactofuranosyl N,N-
dialkylsulfenamides is described in Scheme 1.

20

BzQ

BzQ
O\)’Iu QOB z \)1 O, SAcC
a Bz d b BzO o
D-Galactose ——» _— g
= ]
B - -

z0 0Bz BzO OBz

2

BzQ HO
Q o
e Bzo\)"'l--gs\n/\(c“z)"c'*a ‘. Ho\) S\N\i\mw)nCHa
A \‘\-CH CH P CHy)CH
B0 0Bz (CRCHs HO O (OH2CHa
3n=124,68 1n=24,6,8
Scheme 1

A

Reagents and Conditions: a) i) pyr, 100°C, 1 h, ii) BzCl, 60°C,

25 2 h, diii) rt, 24 h; b) SnCil,, CHCl,, HSAc, rt, 1 h, N,; c)
BrCH(COCEt),, DMF, THF, HN[CH;(CH,;),CH3l,, rt/40°C, 12-80 h, N,;
d) NaOMe, MeOH, rt, 2 h, N,.

For the preparation of Examples 7 and 8, per-0-



According to a sixth aspect of the present invention there is provided a
nmet hod of killing a mcroorganism conprising exposing said m croorgani sm
to a 25 wompowids of general fornmula (1) as defined abovePCAM@svéEgeousl y,
al though not limted to, the mcroorganismis selected fromthe group
consi sting of Mcobacteriumincluding Kycobacteriumtuberculosis, M
aviumintracellulare, M fortuitum M abscessus and ra |d 30 grow ng

atypi cal Mestsdotlatiasl Gafaes, (aueaidica,d) pars iRAnaY 3% %r oi des
and N. novayncarARMHOGAGENS dtH Y r@ﬁt@@w& 0GQRGHS %u{d%@m%ld 2900)aur eus
(Coagul as-negative) and Ent er %cocm %gé:% Th o ghout this specifi cati on
and t he cI aioms AhehoIs wgt ¢ outy Iy M ng" are
used in a REWEXGIASiIgErSase, e@mmd \che:ﬁchze:dmm eietta’( equitres

ot herw s [ 070715 PCT/A 3/ 0222 1t wi II cI af |y under st ood
t hat , ?hof ﬁlq% SiitEr Br° p?locorépar Om[fuqtﬂ | ca i re r fe(r%r ed to herein,
this ref er emiﬁ@rdnmbﬁﬂ Ccomgtdund § ;arfedm ssiton ahatofanpnaiyt HeE
documents fo¢ @ﬁ q_{]er;a[}ﬁ &Lamuon general. p kpawedge 4 n the art, in
Australia or o ny ot country. Modes for Performng the Inventlon The
synthetic schene enpl oyed to prepare 10 conpounds in accordance with

preferred enbodi ments of the inA®ntigon js now describede etail.
For the preparnatiiose of—éea-r’rpl 0 ,b}f)er-O—btgH»zoyl 3\%
(conpound 2) was prepared according known literature

von Itzstein, 2000) and is shown iaw Scheee 15 1 without modi'fi dation. All
new corrpounds gave the expected speckroscopic data. The synthesis of

protected (conpound 3; Exanples 1, 2 and 3) and deprotected (conpound 1;

Exanpl es 4, 5 and 6) ,gal act of uranosyl N, N- o
O,
¢ o OGS ™SCHICHs g " Sy (CHoCHs
- \\ —_— \\

3 GHy),CH 2 CH,),CH
AcO  OAc (CHe)CHs HO (CHe)Chy
6 n=24,6,8 7 n=2,4,6,8

10 : Scheme 2

Reagents and Conditions: a) 1) H3BO3;, CHs;COH, 50°C, 1 h, ii)

(CH;CO),0, 50°C, 16 h, iii) MeOH, iv) (CH;CO),0, pyr, 25°C, 2 h;

b) SnCl,, CH,Cl,, HSAc, rt, 1.5 h, Ny; c) BrCH(COOEt),, DMF, THF

HN{[CH,(CH;),CH3l,, rt/40°C, 140 h, N;; d) NaOMe, MeOH, rt, 1 h,
15 N,.

Example 1

N, N-Didecyl-S-(2,3,5,6-tetra-0O-benzoyl-1-thio-B-p-
20 galactofuranosyl)sulfenamide 3 (n = 8):
The didecylamine (in‘an 8-10 fold excess
compared with the thiocacetate 2) was dissolved in a 1:1
mixture of dry DMF/THF (generally 60 mL) and heated to
40°C under an atmosphere of N;. To this solution was added
25 in one portion, a mixture of 1-S-acetyl-2,3,5,6-tetra-0-

benzoyl-1-thio-P-p-galactofuranose 2 (0.5 mmol) and diethyl



di al kyl sul fenam des is described in Schene 1. 20 BzO BzO,,,, O SAc
D-Glactose aBz ,.'",, OBz b BzQp BzOOBz BzOOBz 2 BzOHOC

BzO~, -)" ,WO0®08d15 Ho-j"In, S~-N--.-(CH2)nCH3 BzO OBz ( @dT)AUGBB0RD SOH
(CH2),CH3 3 n= 2,4,6,8 1 n=2,4,6,8 Schepe 1 Reagents and Conditions: a) i)
pyr, 100C, 1 h, ii) BzCl, 60C, 25 2 h, TTi) rt, 24 h; b) SnC 14, CH2Cl2,

e, T L Broie pa RO COOEL2, DIE. oJify) HOE CEBLOHR) 1 OEB) 20 11/40C

12-80 h, N2; or preparation of Exanpl es
7 and 8, permxWD8360787ISDREITAROBL 00RP2 The2fecaatibyl abedlEECT ObAC

conmpound 4) was prepared according to kno literature net hods r neaux,
%engPe and éﬁ%%? §60890maﬁamP§r§ﬁB PreBehehk: 2Pt REGE WBHPFP%a%E n. Al

new Comoun@@lag@ﬂlfetBSISESQEQEeQe§Qe§££Q§@PI}&Créﬁ&@edTﬂﬁdérsMﬂéyﬁesi s of
protected (conpound 6; anpl e and deprotected (conpound 7; Exanple 8)
gl ucof ur @nosyacMunN-withal gghslef bpahides (Fe deRtekbedtehySeAéAe- 2ThAc AcO

0.0 Lo 522 06 bl S0 80 B KOO8 B EOIRC BTl S
2,46,8 7 n=2¢¥hPYl 8acetate and then left to cool to room temperature

where upon the excess amine crystallized. The solid was
removed by filtration and the solvent removed from the

10 mother liquors under reduced pressure. The resulting
orange residue was purified by flash chromatography.
35% yield. Re 0.6 (hexane/EtOAc, 5:1). H NMR (300 MHz,
CDCl3): & 7.26 - 8.10 (m, 20 H, 4 x COC¢Hs), 6.05 (m, 1 H,
H-5), 5.78 (d, 1 H, J1,2 2.8 Hz, H-1), 5.67 (dd, 1 H, J3,»

15 2.1, J3,. 4.9 Hz, H-3), 5.53 (dd, 1 H, Js.3 2.1, Js1 2.8 Hz,
H-2), 4.80 (app.t, 1 H, J 4.5, H-4), 4.74 (m, 2 H, H-6 and
H-6’), 2.95 (m, 4 H, 2 x NCHp), 1.58 (t, 4 H, J 6.6 Hz,
didecyl chain), 1.23 (br.s, 28 H, didecyl chain), 0.87 (t,
6 H, J 6.7 Hz, didecyl chain); *C NMR (75.5 MHz, CDCls):

20 0O 166.0, 165.7, 165.6, 165,83 (4 x CO;CeHs), 133.5, 133.3,
133.2, 133.1, 130.0, 129.8, 129.7, 129.6, 129.6, 129.1,
128.5, 128.4, 128.3, (aromatic C), 98.8 (C-1), 81.3 (C-4),
79.9 (C-2), 78.2 (C-3), 70.7 (C-5), 63.4 (C-6), 58.6 (2 x
NCHp), 31.9, 29.7, 29.6, 29.5, 29.3, 28.5, 26.9, 22.7 (16 x

25 CH,;, didecyl chain), 14.1 (2 x CHs, didecyl chain); HRMS
calcd for CsiHgNOgS.H' 908.47713, Found 908.47653.

Example 2
N, N-Dioctyl-S-(2,3,5,6-tetra-0O-benzoyl-1-thio-f-p-

30 galactofuranosyl)sulfenamide 3 (n = 6)



10 Schene 2 Reagents and Conditions: a) i) H3BO , CH3CO2H, 50-C, 1 h, i i
) (CH3CO 20, 50-C, 16 h, iii) McOH, iv) (CH3CO 20, pyr, 25°C, 2 h; b
SnCl4, CHRRGD3/070d8Ac, rt, 1.5 h, N2; c) BrCH(COCEt) 2, DM~ PTHRAU03/00222

HN[ CH2( CH2) nCH3] 2, rt/40C, 140 h, Nz; dé NaOwve, MeCH, rt, 1 h, 15 N2.
Example 1 N, N-Didecyl-S- (2, 3, 5 67t&fra-O benzoyl-I-thio-(3-D 20

gal act of uranosyl )sul fenamde 3 (n = 2;: The iqec%]:_am' ne (in an 8-10 fold
excess conpareaCHtyh—Ehé - Phibo&CE A& PPNGEY laissoived P a 1:1 mi xture of

dry DIVF/ THFgQQSB‘EFg%U:)éaggE”?) @nkd heat ad 160G %@Gi%%fo@tv@éﬁﬁﬁﬁﬁﬁ:}pf N2.

To this soldtion was a 51in oné portion, a mxture o
1- S-acetyl - 243, 526- heb r.a- Bi heraoylonbrtahicoep-eD-(Galsagtrof ur.awosedd ,( A..5 mol )
and diethyl WD 03/070715 PCT/ AU03/ 00222 - 21 _brononmalonate (1-2 |, 2-4

equi v) di ssBovad PAUAVL)1Wasi hee agK9edry apF/ChgF TEXTHNE YWAe STEddtSon was
left to.stig _at.r ratur ' The qaexty nor gk agrahbmimel atile
corrpoundss weff)er t%gr e?%t%g?g"r?o%ﬁu%g@ﬁ%gﬁ”‘? vacuum wi t h gent ?e Iﬁ%ati ng
(to appr oxi rat.ekymbQCH.. 7fhemolesdl texitaramouphous wea itdhare sidfles] \wasd

di ssolved in boiling, et hyl, acetgtge %d then left--to coql to room

t enper at ur e “PEh&EFECIPOR Fhd TetCessTa i‘hdt &y (SRS TE oY Was
removed by hibrati arcand (the sahenthd emved 1fd obndrinkl meiher |iquors
under reduced pressure. The resulting orange residue was purified by flash

chr omat ogr apleypovesspidelrd r sRuCE6 Hueseas -Et Ghe rmesidue MadvVERSb0 Mz,
CDC13) ;.8 7.26,- 8..10 0-H . 1 4H, a1 5- 78
(d, % H,LOJlfﬂz'&E.%dH%,n ﬁgfﬂf*cz ‘%5@7%@(1%;{% ﬁ@ﬂ?"g t%g‘c(zéﬁwf,]tﬂjas‘,%ﬁ% % a3

, 5 .53 (dd,(21xH1082m3)2 drhed 2vkr2 Na,80kz, fite@yed 4. 804 (dpp. $oldent J

4.5, H4), 4.74 (m 2 H H6 and H6'), 2.95 (m 4 .H 2 x NCH2), 1.58 (t,
4 H, J 6.6 HEMOVELgERGIETe FERCed PIE 55, %%,r%%lwa&ai n), 0.87 (t,

chromatographed (hexane-EtOAc 16:1, then hexane-EtOAc
6:1. TLC; Re¢ 0.57, hexane-EtOAc 4:1) to furnish N,N-

15 dioctyl-5-(2,3,5,6-tetra-0O-benzoyl-1l-thio-f-p-
galactofuranosyl) sulfenamide as a pale orange syrup. (601
mg, 59%). Re 0.57 (hexane-EtOAc 4:1). 'H NMR (300 MHz,
CDCls): & 7.26 - 8.11 (m, 20 H, 4 x COzPh), 6.06 (m, 1 H,
H-5), 5.77 (&, 1 H, J 3.0 Hz, H-1), 5.66 (dd, 1 H, J32

20 2.1, J3,4 5.0 Hz, H-3), 5.52 (dd, 1 H, J2,3 2.3, Jz2,1 2.9 Hz,
H-2), 4.79 (app t, 1 H, J 4.5 Hz, H-4), 4.73 (m, 2 H, H-6
and H-6"), 2.94 (m, 4 H, 2 x NCHp), 1.56 (m, 4 H, 2 x CHp,
dioctyl chain), 1.25 (m, 20 H, 10 x CHz, dioctyl chain),
0.85 (t, 6 H, J 6.6 Hz, 2 x CH3); ~°C NMR (75.5 MHz,

25 (CDCli): & 166.0, 165.7, 165.6, 165.3 (4 x CO;Ph), 133.5,
133.3, 133.2, 133.0, 133.0, 129.8, 129.7, 129.6, 129.5,
129.0, 128.5, 128.4, 128.3 (COPh), 90.8 (C-1), 81.3 (C-4),
79.9 (C-2), 78.2 (Cc-3), 70.7 (C-5), 63.4 (C-6), 58.6 (2 x
NCH,), 31.8, 29.5, 29.3, 28.4, 26.9, 22.6 (12 x CHy,

30 dioctyl chain), 14.2 (2 x CH3); LRMS (ESI): "/, 875 [(M +
Na)® 45%] 471 (93) 227 (100).

i\



6 H J 6.7 Hz, didecyl chain); 13C NWR (75.5 Mz, CDCl3): 20 ™ 166.0,

165.7, 165.6, 165 *.3 (4 x CO2C6H5) , 133.5, 133 .3, 133.2, 133.1, 130.0,
129. 8, 1280030129 6, 129.6, 129.1, 128.5, 128.4, 128.3, eaerowsioe2L), 98.8
(CG1), 81.3 (CG4), 79.9 (C2), 782(0-%% _70.7 (G5), 63.4 (C6), 58.6 (2
X NCH2), 31.9, 29.7, 29.6, 29.5, 29.3 5, 26.9, 22.7 (16 x 25 CH2i

di decyl chai@}andfe13(2 x CH3, didecyl chain); HRMS calcd for

C54H69NCOS. 13, Found 908.47653. Exanple 2

N, N- Di oct yl 2 et egz h  o—B-Dp—
gal act of ur anl§51§/7l ]?gla%}glnagn (rj% Q@n@ Q%£I%Db0%/8%%§¥ Pgl?llXLBS? 00222 - 22

1-S-Acetyl - E@l&mfma@@bbﬂzbﬁénamiﬁe@(BHD= gm act of uranose 2 (780 ng,
1.19 mmol) was dissolved in dry THE (25 nL). D ethyl bromomal onate (305 L,
1.79 mol, 1.5 nolar Jeqmwce)ty\hszmeﬁ,aeldetlraaadbéhmmxlutﬁw/aﬁ stirred 5

for 10 mnutes at omte ea under octylamne _(1.44 m, 4.76
mol , 4 ol &% Je%%??f‘}r%%sn%)h% ﬁ%ﬁéﬂgang %éa‘@??oﬁ%??ﬁ’%‘é i8rdg h at
room t enper apyir e ungley . AsgenrgiNf terq i hig glgg L hegyqaka nds were
removed under redugﬁe![g) pr es%ﬁre T&e rﬂegl d%e vva% theﬁgJioﬂcjllgLF(tTt9 gpigg Et OAc

(100 nlL) andliwsieotomaenlwidtsal4sNad, §2nx1d400eqh)v. dried enver Na2SOH,

filtered, and, the sol vent_ _ renpved under reduced pressure. The residue was
chr omat ogr aphat P xe-Er kseed 65, St henf fexhherBrepes st1roquc, Rf 0. 57,

hexane- Et CACt dnddrdtQuddr NiSth NN dpine (1.0 mL, ap mo
dioctyl-S-(2,3,5,6-tetra- Obenzoyl-l-tm o-(3-D- ﬁ)actofuranosyjf)

sul f enaiPde @@%ﬁ@al@%rf&rﬂ}e aydep. afidOdhe ngea@%r)n ﬁl@w@i thexane- Et OAc

60 IR0 W DB T30 B A B0 S SO 0

J3,4 5.0 Ft'vd}éﬁlle5idﬁbduhﬂs]wéteJﬁbﬁerﬁ,uﬂ@ér PedudBa preddurd. 79 (app
t, 1 H J4 5 H4), 3 (m 2H H6 and H6'), 2.94 (m 4 H 2
NCH2), 1.56 V(Jrﬁh 41q_q1t12’19& t3_|235 C for 24 h. The waxy residue was then

diluted in EtOAc (100 mL) and the hydrobromide salt of the
15 excess amine crystallised out and was filtered from
solution. The EtOAc solution was washed twice with brine
(2 x 100 mL), dried over NaS0,, filtered, and the solvent
removed under reduced pressure. The residue was
chromatographed twice (silica, #1 hexane-EtOAc 8:1; #2
20 hexane-EtOAc 16:1. TLC; Rf 0.54 hexane-EtOAc 6:1) to
furnish N,N-dihexyl-S-(2,3,5,6-tetra-O-benzoyl-1-thio-B-p-
galactofuranosyl) sulfenamide as a pale orange syrup. (50
mg, 21%). Re 0.54 (hexane/EtOAC 6:1). IH NMR (300 MHz,
CDCl3): & 7.26 - 8.12 (m, 20 H, 4 x COCeHs), 6.06 (m, 1 H,
25 H-5), 5.77 (d, 1 H, Ji,, 3.1 Hz, H-1), 5.67 (dd, 1 H, J3,
2.1 Hz, J3,4 5.0 Hz, H-3), 5.52 (dd, 1 H, Ju,3 2.3 Hz, Js1
3.0 Hz, H-2), 4.79 (t, 1 H, J 4.5 Hz, H-4), 4.73 (m, 2 H,
H-6 and H-6'), 2.95 (m, 4 H, 2 x NCHy), 1.57 (m, 4 H,
dihexyl chain), 1.24 (m, 12 H, dihexyl chain), 0.84 (t, 6
30 H, J 6.6 Hz, 2 x CH3); *C NMR (75.5 MHz, CDCls): O 166.2,
165.9, 165.8, 165.6 (4 x COPh), 133.7, 133.5, 133.4,
133.3, 130.2, 130.2, 130.0, 129.9, 128.7, 128.6, 128.5



dioctyl chain), 1.25 (m 20 H, 10 x CH2, dioctyl chain), 0.85 (t, 6 H, J
6.6 Hz, 2 x CH3); 13C NWR (75.5 MHz, 25 CDC13): 166.0, 165.7, 165.6, 165.3
(4 x CO2PWD,0303815, 133.3, 133.2, 133.0, 133.0, 129.8, 12P0T/AUIAR25,
129.5, 129.0, 128.5, 128.4, 128.3 ((112%14) , 90.8 (C1), 81.3 (CG4), 79.9
(G2), 78.2 (C3), 70.7 (C5), 63.4 (& '586(2x NCH2), 31:8, 295

29.3, 28. 4, 22.6 (1 | h 4. :
(ESI) : nl-, ) |\9/|q+(0 ,{(‘acﬂ?'j %71IC(()3'§y 7%( 1 1’ 27(533’/ 0%0?3
PCT/ AU03/ 00222, o - @35 Exeopd e (36\} N-I3 hexyl >8N(2{~123,,5 3& oet &6, 26.7,

O benzoyl -1 -t hi o- l—gfl act of ur anosyl )sul f enani de 3 (n %Jg
1- S- Acet yl - 23, &, t}étcﬁ oBEsFH eiiin- (4B 543l é@t%furﬁ Se (BS{) 193

mg, 0.3 mmlzz)/a\/\/g§8d:5§ﬁol Vﬁ% yEnglty 78R A{3) Mge Pryg)fHE (3 L) was then
y

added fol | owe i et hyl br ononal onat e (453 L, rml ar equiv.) and the
m xture das allowed to stir for 10 m nutes at room tenperature.
D hexyl am ne 1.0, m, appr ox. vas t hen_added and the

reaction al |GWHTh %‘T?‘F "f%‘?‘ h%?a(g%%lﬁ?f%ﬂgle? t%reb%n%o N2. After this

time the vobabider Loapprhdsswere renoved under reduced pressure wth
heating to 35C for 24 h. The waxy residue was then diluted in EtQAc (100
m.) and the hydr obr omTe zsaédlwtfldsmeoﬂStlee(qenscstamm sul/Beradrhi e d( out and

vvasfllteredfrom so] uti on. sol ut i on was vvashdtvvl th bri ne
(2 x 100 i)"Y} et d W\%ti@@fa jr%AeTPIé)d UnAer t#e 3ot ?rﬁ Yiider

reduced; pr esgy&s Jdie écg@%ry@soﬁhémlﬁ)gﬁ@@mslw 9@\4(%1&@:@@11 4ln
hexane- Et OAc 8:1; #2 20 hexane-EtOAc 16:1. TLC, Rf 0. 54 hexane-Et OAc 6:1)

to furnish Cﬂ\r}l’\l-mtlﬁmml& (X3 5 ereeion- ‘@%eh?%?l Lo -3hF alp-1pom
gal act of ur anos | £ r ‘%;7/9
354 hexaney BT bhs AT (AT S PRE ERREUY 8 AR B, 00
4 x C02C6HS)neguttrdbifed with Amberlite (H') resin. The resin was
removed by filtration and the solvent removed under
15 reduced pressure to yield the desired deprotected

compound.

Example 4

20 N,N-Didecyl-S$-(l-thio-B-p-galactofuranosyl)sulfenamide 1 (n
= 8): Yield: 50%. R¢ 0.4 (EtOAc). 'H NMR (300 MHz,
CD30D): & 5.20 (d, 1 H, Ji,2 5.4 Hz, H-1), 4.07 (dd, 1 H,
Js,2 5.6 Hz, J3,4 7.7 Hz, H-3), 3.86 (dd, 1 H, Ji,5 2.4 Hz,
Ja,3 7.7 Hz, H-4), 3.76-3.72 (m, 2 H, H-2 and H-5), 3.62

25 (m, 2 H, H-6 and H-6"), 2.92 (m, 4 H, 2 x NCH;), 1.60 (t, 4
H, J 6.4 Hz, didecyl chain), 1.30 (br s, 28 H, didecyl
chain), 0.90 (t, 6 H, J 6.5 Hz, didecyl chain); *C NMR
(75.5 MHz, CDsOD): O 92.4 (C-1), 82.8 (C-4), 80.7 (C-2),
78.0 (Cc-3), 72.1 (C-5), 65.2 (C-6), 59.8 (2 x NCH,), 33.2,

30 31.0, 30.9, 30.9, 30.8, 30.7, 30.6, 29.5, 28.6, 23.9 (16 x
CH,, didecyl chain), 14.6 (2 x CH;, didecyl chain); LRMS



25 H5), 577 (d, 1 H J1,2 3.1 Hz, H1) , 5.67 (dd, 1 H J3,2 2 .1 Hz,
J3,45. 0 H, H3) , 5.52 (dd, 1 H J2,3 2 .3 Hz, 52,1 3.0 Hz, H2), 4.79
(t, 1 H woa3k74x3 H4), 4.73 (m 2 H H6 and H6."') , 2CTOd06M09224 H, 2 X
NCH2) , 1.57 (m 4 H, dihexyl chain), I\%Af m 12 H, dihexyl chain), 0.84
(t, 6 30 H 6.6 Hz, 2xCHB);13CN (75.5 MHz, CDC13) : C 166. 2,

1059 165 50850 (1gn SPY) IS, 208, o Ayt 180, 1902

(C2Ph), 91. cozsﬁg‘;NDSs 81. 592 37327 BOFdudC-£292.378348(C-3), 70.9 (C5), 63.4
(C6), 58.8 (2 x NCH2), 31.9, 28.6, 26.7, 22.8 (8 x CH2, dihexyl chain),
14.2 (2 x CH3); LRVS (ESI) mZ 818 [(M+ Na) + 38% 796 (32) 186 (100). 5
General proceduype1&os the deprotection of benzoate protecting groups: To a
sol ution of The protected sulfenamde (0.5 mmol) in dry nethanol (10 ni)
under an5at mosiphet ecofl N2- \q\m«sthi@—&dﬁ@;h]cms:c@mamm mlmﬂﬁmﬁrderre:t hoxi de
(1Mso|ut|on|n dry, net hanol). The reaction was,]| eft to Sir r

tenperature Tof) 2 WekftetOthi stt |0m§9t h@troené‘c)tl oIﬂ Wﬁ@ %%Qut]}‘l%% z%?]&%? Yth
Anberlite (I—glr) Tf%{rejlg ved Zfdé)n L;m $h§ sl93l Xent
e de |re el ected '

removed under 51re uced pressure Y y| el'd t

conpound. EXHH$|EZ4 303 3 81 (dd, 1 H, Jz3 7.8, Ja,5 2.5 Hz, H-4),

N, N- Di decyl - {1 t hi o- ( 3- aI act of uranosd)g sul f enam de 1 = 8): Yield:
50% Rf 0.4 E @&ﬁppm (3@05M42Hzcﬂé 368, H8d( dl H,Ts,g,,z 5.4 Hz,

H1) , 4407 4dd, 1 J3. J 7 d 41 H,
J4,)5 2.4OHZ,&’%14 33;1['127%13 g344) , ?Ijé% % 1%2 ng ggd,ﬁtr?)z an% %5@ 3.62 25

(m 2 H H6&and ¥ 8CY;) 2. 19256( njm, 4 4HH,2 2x XNCHR) dio@@y(tt ch4ainh, 1.874 Hz,
(Cji: gggz: gﬂg: ﬁg‘ %%%QN(I\& Cl%28, Iél tc:{/elcyclhalnnal 860' (9t0, (6t ’H,6 J'_i’6.‘]6 q{ZS, He,
2 x CH;); *C NMR (75.5 MHz, CDsOD): O 92.2 (C-1), 82.6
(C-4), 80.5 (Cc-2), 77.8 (C-3), 71.9 (C-5), 65.0 (C-6),
15 59.6 (2 x NCHp), 33.1, 30.6, 30.5, 29.4, 27.9, 23.7 (12 x
CHp, dioctyl chain), 14.5 (2 x CH3); LRMS (ESI) "/, 458 [(M

+ Na)¥ 9%] 436 (7) 242 (100).

20 Example 6
N, N-Dihexyl-S- (1-thio-B-bD-galactofuranosyl)sulfenamide 1 (n
= 4): Yield: 62%. Rf 0.52 (EtOAc/MeOH 7:2). *H NMR (300
MHz, CDsOD): & 5.17 (4, 1 H, Ji,, 5.5 Hz, H-1), 4.03 (44, 1
H, Js,» 5.6 Hz, J3 4 7.8 Hz, H-3), 3.83 (dd, 1 H, Jy3 7.8

25 Hz, Js,5 2.5 Hz, H-4), 3.73 (app-t, 1 H, J 5.5 Hz, H-2),
3.70 (dd, 1 H, Js,4 2.5 Hz, -Us,¢ 6.3 Hz, H-5), 3.58 (m, 2 H,
H-6 and H-6’), 2.89 (m, 4 H, 2 x NCHz), 1.57 (quintet, 4 H,
J 6.9 Hz, dihexyl chain), 1.27 (m, 12 H, dihexyl chain),
0.87 (t, 6 H, J 6.8 Hz, 2 x CH3); LRMS (ESI) "/, 402 [(M +

30 Na)® 6%] 242 (5) 186 (100).

Example 7



(75.5 MHz, CD3OD): ~ 92.4 (C1), 82.8 (C4), 80.7 (CG2), 78.0 (CG3), 72.1
(CG5), 65.2 (G6), 59.8 (2 x NCH2), 33.2, 30 31.0, 30.9, 30.9, 30.8, 30.7,
30.6, 29.%WP028761523.9 (16 x CH2, didecyl chain), 14.6 (2CI/ATd3/poxd2decyl
chain); LRVS WO 03/070715 PCT/ AUW3/00222,5--25 (ESI) mz 492 [(M+ H) +
2094 298 (100); HRMS calcd for C26H53NCBS. H+ 492. 37227, Found 492. 37368.

0 el d: 168 0 28 L E Oha) PR (00 B cpae) OB e 1
J 5.5 Hz, H3) , 4.02 (dd, 1 H 53256 534 78HZ H-3) , 3.81 (dd, 1

H 54,3 7.8, 54.5 2.5 Hz, H 4 72 (app t, .5 Hz, H2), 3.68
(dd, 1 H, 55 4 2.5, 1’605% Bt rée%sow%}onsmé?l %325H6 -PeBtand-H6'),

4 2, ctyl chal n
3083 (To x CHD t'zydi(ﬂN fﬁ)@férgg%ts@ (21 ?%SH éi{iﬁ@ o c;;;%%Ng/R
cmaoa) 20 2
EZ:55;3 Mgg 0 (G 6%; 1a585% %( %ﬂ?;err\%%z) a%:%df)edso 5 30 5584 9790 23. 7

(12 x CH2, Hfio r@mlh) Zélﬂt%r(lzo icHB)es tIRMBL{ESt)c/Zc458(T3¢ ML+ Na) +
0 2 (10
aﬁl\l-?)igﬁeg(;) (1(1'%1%02 ("éaﬁag%?%%tacﬁ%r%eoﬁﬁ%m?%n‘&%d%t-“i“(%d £01)80 vij el d:

62% Rf 0. S5Zni(HtQAc/Me @t T @Zder I .NMR£(-3Q0 t}ME!'ZtngS@e ﬁfe]a%t(l%n ldd J..2
5.5 Hz, H1) 403(dd1H53256HZ,534. , 3.83 (dd, 1

H, 54,3 7.8 H5uted gl T sat ypadq HNGHC®, 73 50app)t antl |-H:tcmc5 (55Hz,mIHI- 2) 3

I—ITg §dd%0é9hﬁhne15q£/gr55 X NO?%&I%%#Z&qw nt[q%a? 5319‘%181é ni%y%r RS d?’?ﬁ%%?/‘il
chain), 1.27naqg wWiXxlH, Sc’:chhe:xcyl Nd1EIQ) ,(150. &7, ('fandﬁolr.l.ceJ wath Hg. Rax1CH3)

I(S?'?}\/g?gsfg) = /?QU&%‘/Z)OOZ e organlc,) -Z)hGa?ée 2v\f'azs (1:5 eriL 8c§3r1(elé? Ogveralga%loi,? Vo

filtered, and the solvent removed under reduced pressure.
The residue was chromatographed (hexane-EtOAc 2:1, TLC; R

15 0.38, Hex-EtOAc 2:1) to fufnish 1-S-acetyl-2,3,5,6-tetra-
O-acetyl-1-thio-B-p-glucofuranose as a thick clear SYyrup
(2.07 g, 72%). Rs 0.38 (Hex-EtOAc 2:1). H NMR (300 MHz,
CDCl3): & 5.91 (s, 1 H, H-1), 5.39 (4, 1 H, J3,4 3.8 Hz, H-
3), 5.23 (ddd, 1 H, Js;s 2.4, Js,6+ 4.9, Js,4 9.5 Hz, H-5),

20 5.17 (s, 1 H, H-2), 4.57 (dd, 1 H, Js6 12.3, Js5 2.4 Hz,
H-6), 4.43 (dd, 1 H, Js5 9.5, Ju,3 3.8 Hz, H-4), 4.10 (m, 1
H, H-6"), 2.38 (s, 3 H, SCOCH;), 2.00-2.14 (4 x s, 12 H,
OCOCH3) ; *°C NMR (75.5 MHz, CDCl3): & 192.7 (SCOCH;),
170.5, 169.6, 169.0 (4 x OCOCH3), 85.4 (C-1), 80.9 (C-2),

25 79.2 (C-4), 73.3 (C-3), 67.9 (C-5), 63.0 (C-6), 30.7
(SCOCH3) , 20.7, 20.7, 20.7, 20.6 (4 x OCOCH3) ; LRMS (ESI):
"/; 429 [(M + Na)* 100%]. -
N,N-Dioctyl-$-(2,3,5, 6-tetra-0O-acetyl-1-thio-B-p-
glucofuranosyl) sulfenamide 6 (n = 6).

30 To a solution of 1-S-acetyl-2,3,5,6-tetra-0O-
acetyl-l1-thio-B-p-glucofuranose 5 (375 mg, 0.92 mmol) in

dry THF (20 mL) was added diethylbromomalonate (314 UL,



- 26 1-S-Acetyl-2,3,5,6-tetra-O acetyl-I-thio-(3-Dglucofuranose 5 To a
stirred solution of 1,2,3,5,6-penta-0- acetyl-j 3-Dglucofuranose 4 (1.99 g,
5.1 nmol )won3aror1iCH2C12 5 (20 nL) at 0C, under N2 was adaeeu/Atios/00222
tetrachloride (660 L, 5.6 nmol). After 10 mnutes thiolacetic acid (730 L,
10.3 nmol ) was added and the reaction™wdd Stirred for 80 ninutes at OC

under N2. After this tine the reactiqn diluted with sat,.. . CC3
(150 ) an&'%ﬁld&ﬁloiﬁé W;L.arl(?q"l"ﬁéf’l afV\%Z SRSt énlé}cg:ﬁlé:reatweaﬁ %ﬁt&r'?%ed ON?Og@ani c
|l ayer was washednu@Bee awi tdosattempir NaEORBNEER0 aHl.) aridondemirteh ag. NaCl

(150 m.). The organic phase was then dried qver Na2SOX4, filtered, and the
sol vent rendved2ufider 3r-64uEe@lpr dsHRIET PG Vi-ds e TR KHIAGHREESST aphed

(hexane- Et 2. G 1 : - k&t 1 f ' e

1- S-acetyl Og%f g?eg_c;{gtgpa@(a %ctgtr%%dl % gt-ll?g\-qb%&l )tfcoté)?nurﬂgln{oﬂseg&;sura t hi ck
clear sysupun@2r0Arg, AZ¥er Rhik 38 neHeheEOAR t2:1E) .cohihdVRY 368-avHz,
CDC13) : 8 5.91 (s, 1 H H , 5.39 (d, 1 H _,J3,4 3.8 Hz, H .3 5.23
(ddd, 1 H, 5@}“@"?.%4}1%3@?6?6?1’@@@]?}? Gy Tﬁes)r,esjéﬁ’fﬁ YA st,hezf‘ H H2),
4.57 (dd, 1 gk d6a64nl2edac)Bi1®02nft)Hand HiB) sAAS dddiachdd e 9 . 5 ,
J4,3 3 . 8 Hz, H4), 4.10 (m 1 H, HGIIV%J@T,zi 2.38 (s, 3 H SCOCH3), 2.00-2.14
(4 x s, 12 MithOsaCHFRCLl ARCNNRY 78:)5 eqCOEE3) Nax§0192f7ly

170.5, 169.6, .169.0 : C- - 25 2 (C4 :
73.3 (C-3), 8% S%Fc?g’éf’é@%gg{_‘i@v&d?%e% lﬂgg&‘%%h%r(e%ﬁe‘zo#% 20.(7, )20. 6
(4 x OCOPH3)resiBMB (&S| khr ofaz ARG HheM H NajarreEXWAC .16:1, then
N,N-Dioctyl-S-(2,3,5, 6-tetra-0O acetyl-I:thi -%3- D gl uco%qr?n syl)
sul f enani de Fe*eRe=E6PA3E Fo &G dtd On78f %—e 98&?3@’2 ;8)6%tra-0-

ooty AL SIS S M B BRI SN 20 )

glucofuranosyl) sulfenamide as a pale yellow syrup (175
mg, 26%). Rf 0.74 (hexane-EtOAc 2:1). 'H NMR (300 MHz,

15 CDCls): & 5.32 (4d, 1 H, J3,4 4.1, J3,» 1.2 Hz, H-3), 5.27
(ddd, 1 H, Js ¢ 2.4, Js,60 4.9, Js,4 9.3 Hz, H-5), 5.18 (4, 1
H, Ji, 2.7 Hz, H-1), 5.08 (dd, 1 H, J2,3 1.2, Jp,1 2.7 Hz,
H-2), 4.59 (dd, 1 H, Js6- 12.3, Js,5 2.4 Hz, H-6), 4.31 (44,
1 H, Jg5 9.3, Ju,3 4.1 Hz, H-4), 4.16 (dd, 1 H, Je,6 12.3,

20 Js 5 4.9 Hz, H-6'), 2.87 (broad t, 4 H, 2 x NCH;), 2.00-
2.12 (3 x s, 12 H, 4 x OCOCH3), 1.50-1.62 (m, 4 H, 2 X
CH,), 1.20-1.36 (m, 20 H, 10 x CH), 0.88 (t, 6 H, J 6.7
Hz, 2 x CH3;); *C NMR (75.5 MHz, CDCl3): & 170.6, 169.7,
169.4, 169.3 (4 x OCOCHs), 91.2 (C-1), 79.7 (C-2), 78.4

25 (c-4), 74.1 (Cc-3), 68.2 (C-5), 63.0 (C-6), 58.7 (2 x NCHz),
31.9, 29.5, 29.3, 28.3, 26.9, 22.7 (12 x CHy), 20.8, 20.7
(4 x OCOCHsz), 14.1 (2 x CH3); LRMS (ESI) "/, 627 [(M + Na)’
67%] 642 (32) 605 (22) 242 (100).

30 Example 8
N, N-Dioctyl-S- (1-thio-B-p-glucofuranosyl) sulfenamide 7 (n
= 6).



1.84 mol, 2 nolar equiv.) and the m xture was'stirred for 10 m nutes at
roomtenperature under Ar. Dioctylamne (1.12 nm, 3.69 mmol, 4 nolar

equi v.) wa® osleeTiadded and the reaction was stirred for PE@/AUBHIZ2ZDOM
tenperature 5 under Ar. After this tine e vol atil e conmpounds were

removed under reduced pressure. The residue was then diluted in EtQAc (100

m.) and the sol ution \(/])iashed t }09 gd_% tg££§d over

h a 2
Na2sO4, fil tered T He 2 l\ll)r‘eln nr%]%mvélg %ﬁ%%ryﬁ ‘auéed pr essurée. ﬁe 10

residue was ghy @%@f Ly thehnmexanes EAC @Az
TLC, Rf 0. 74, hexane Et CAc 2: to furni s%lq " e (6 n%

N, N- di oct yl -IﬁanJZ 315, By Me@H Ot B ehy] -Was hadd¢d- the gdamo‘ﬁ@llambsyf)

sul fenam de as a pal e yel |l ow syrup (175, , 260()) 0. 74 (hexane- Et CAc
2:1). 1H NI\/FNEE@@)@ ME0 M5 CBEISylutEon B @Ry, MO - 53Tlae4r§a0913012 Wad

H3) , 5 J 4 5.4 N 5. 1
H, 31 2 3.7 i—\gzﬂ%%]f& %@éﬁj(%%éei %t 6%%&1% i 1%5 %2@?9‘3% dg‘f%H p@i&gg
(dd, 1 H, 56:ils 12ide J6e Ss@lut Hm uﬁa@)neutﬁalweld wilth, Arﬂmeﬁlgta IB4,3 4.1
Hz, H4), 4.16 (dd. 1 H, J6 H 7 (broad
s TRl zie eyt Shd g dlemoasnover s (o 4
H 2 X QHareéuégH 36 e 20 Thelgeéléhg)wag 8Bréthat&gthpded. (EtbRe.2 X
CH3) : 13C NMR (75.5 Mz, CDC13) : 6 170.6, 169.7, 169.4, 169.3 (4 X

OCOCH3) , 91 ﬂzbq:caa 0.29.7 BrQig-hergne 25 oW yisld N.a-3jiogsy 305,

63.0 (C;6 NCH 31.9,.29.5, 29.3 28 3 22.7 (12
CI—|2),(2 808 & .GréxDzr%iL"Gé%@mS&i]A 15%]2"3%&*’@?%3 %?Jé‘s?)am?f?pﬁ%%%x[ (M
+ Na) + 67%o642 g@)m§0545§%?)2) 242 o H30)( B&Q)p@cé}{mia%@ AN 1)N- Dilgctyir S-
(1-thio-(3-Dgluco uranosyl) sul f enam de 7 (n 6). WO 03/ 070715

PCT/ AU03/ 0022200 -ME28, dims0)soldutdi.on did, NINHIi aclyle- S, 2 13:19,,6 3.8 an0
acetyl - | -thlzo-é,:%-gqu ucofuranosg %75 IfenaIr{n de 140dn11=:f 50 Zg, 72 (m, 1

and m,
H, H-6), 3.55 (dd, 1 H, J¢,¢ 16.8, Jg,5 5.5 Hz, H-6"), 2.82
15 {m, 4 H, 2 x NCHp), 1.47-1.61 (m, 4 H, 2 x CHy), 1.16-1.33
{m, 20 H, 10 x CH;), O.ﬂ83 (app &, J 6.5 Hz, J 6.9 Hz, 2 X

CH;3); LRMS (ESI) ™/, 458 [(M_+ Na)' 24%] 436 (8) 242 (100).



mmol) in dry NeOH (10 ml) was added one equivalent of NaOwe (230 L, 1M
solution in dry MeOH). The reaction was 5 stirred for 70 m nutes at room
t enper at Wwe oanders N2. After this time the solution was neatrraiossed2wi t h
Anberlite IR 120 (Ht) resin, filtered, d_t he sol vent renpved under
reduced pressure. The residue was chromatographed (EtOAc. TLC, Rf 0.29,
Et CAc- hexanerLlc:)iLﬁ)) to gi gl d N, N-dioctyl-S-(1 10 thio-(3-D glucofuranosyl)
sul f enam de f phous solid (45 ng, 45% Rf 0.29 (Et QAc-hexane
4:1). 1H NMR (300 MHz, CD3OD): 4.92 (d, 1 H J2.6 Hz, H1), 3.98 (m 2 H,
H 2 and H 3) ( 2 H H4and H5), 3.72 (m 1 H HE6), 3.55 (dd, 1
H J6',6 16.%§%%§i$5§g.5 Hz, H6") , 2.82 15 -(m 4 H 2 x NCH2), 1.47-1.61
(m 4 H 2 x CH), 1.15hilggiqumoRovatidos oHA,14.183 ¢appoindjl6(h +Hz, J
6.9 Hz, 2 X gCHB) dedBMBLESI) 8 | N o1 24 a4 242 (100)
VO 03/ 070715 FCT/ A3/ 00222 - s ol%ﬁ%ﬂE%T%%Egaﬁgﬁgge&gg?nhi bition
of various b %‘E%Wlan%@ SSonpbLRRE 1L BACEEQ) o Mypbler bétnten Tate 1. The
bi ol ogi cal da¢tho®rend deteredsed by gihhelnthe BATEGL) Migdder i nion
agar nethod ﬁ%‘d) expressed as a mnimuminhibitory concentration (MC). 10
Table 1 Genug usceptibility MC Mcobacteriumtuberculosis + < 5g/m M
aviumintracellulare + < 59g/m M fortuitum+ < 5g/m M abscessus + <

59/mM IRgpid G owi ng Atypical + < 599/@Ig lé\/@obacteri al Strains Nocardia
asteroides + < 59g/mM N nova + < 5¢g aphyl ococcus aureus - + 5 - 50

gg/ m
Genus Susceptibility MIC
Mycobacterium tuberculosis + < 5ug/ml
M. avium intracellulare + < 5ug/ml
M. fortuitum + < 5pg/ml
M. abscessus + < 5uUg/ml
Rapid Growing Atypical + < 5png/ml
Mycobacterial Strains
Nocardia asteroides + < 5Uug/ml
N. nova + < 5Uug/ml
Staphylococcus aureus — + 5 - 50 pg/ml
S. aureus (Coagulas- + 5 - 50 pg/ml
negative)
Enterococci sp. + 5 — 50 pg/ml
Example 10
Inhibition of various bacteria by compound 1 (n
15 =6, and n = 4) are described in Table 2. The biological

data were determined by a Zone Inhibition Assay method.

The zone of inhibition was measured using an arbitrary

scale: (+++ = large zone of inhibition, - = no zone of

inhibition). Compound 1 (n = 6, and n = 4) were tested by
20 spotting 3 UL of a 10 Lg/mL sample onto a filter disc which

was placed on a lawn of bacteria. N.B. Compound 1 (n = 8)

was used as a positive control.



S. aureus (Coagulas- + 5 - 50 gg/m negative) Enterococci sp. + 5 - 50
gg/mM  Exanple 10 Inhibition of various bacteria by conmpound 1 (n 15 = 6,
and n = 4yoas@7descri bed in Table 2. The bi ol ogi cal dat aPagragodeexe m ned
by a Zone Inhibition Assay nethod. The ne of inhibition was neasured

using an arbitrary scale: (+++ = large zone of inhibition, - = no zone of
inhibition). Conmpound 1 (n =6, and n = 4) were tested by 20 spotting 3 gL
of a 10 gg/nL sanple onto a filter disc which was placed on a | awn of
bacteria. N Brgé‘nirpmuﬂdsﬂ:edn 8) was uedomﬁoﬁnﬂOSIZduVee ehHmnoibitidn
03/ 070715 PC 00 O-gani-s @ste nound Zone of lnhibitign
Mycobact eri u?ﬁ’§ﬁ€@?r§??éu@ €ﬁe§mﬂ 1§+ 1 (nl= ( Baci |l lus Subtilis 1|(n
=4) ++ 1 (n = 6) +++ Staphylococcus au us(nI:( Ey= 4 + L (= 06) FFF
Enterococcus faecalis 1 (n =4) +1 (n = g} +++ 52 Industri al ,&pmicability
The conpoundBaof lfenesabtfidodinula (1) are|ant(n- =mdgr obi al agents. WO
03/ 070715 PCT/ AU03/ 00222 - 31 References—Thedisclosure of the following
docunents ijs incorporated herein by referted®e™ %)omen, D. JFFtvon

ltzstein, M SEQE)%P@MEOCE@§' auedQU, 328, 2§7-29Z  Narino,  C5 WErino, K
C;

Mletti, L. vVes, -
1 (n = 6) +++
Enterococcus faecalis 1 (n = 4) +
1 (n = 6) A+

5 Industrial Applicability

The compounds of general formula (I) are anti-

microbial agents.
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1. A conpound of general fornmula (1): X4 O RL X3 S-NR2 X X, wherein Rl
and R2 may be the sane or different 5 and are selected fromthe group
consi sti rgo®B/oyds ogen, optionally substituted C4_30 al kpCTavisope2onal |y
substituted C4_30 alkenyl, provided that,Rl_and R2 may not both be
hydrogen, or R1L and R2 together with the nitrogen atomfrom which they
depend form a saturate 10puns at gd, y;opt | yosu ut ed

het er ocycli c group V\hlﬂcﬁéﬁayBl ncﬁggr: %dl ¥\TI ongﬁﬂﬁgt eFoa’?%ﬁ%ssel ected from
the group cGasbshidgabbs0inNCaruiStrpraRli 8idlBRZ2yt oyeflkervaith the
nitrogen ato frlgl)m whi §Q bhe%ﬁ?epind forman optionally substituted |actam
noi ety; 15 Jr% Sthect 88t r R Eh dup consisting of OR3, SR3, NR3R 3,
hydr ogen, hal ogen, ON rG-4GhuNRER. 8. , ChOhaRS, pOSR3R3 5 GROBR3RY . 3,7, NNR3R
3, SNRBR 3 , NHSR3, SSR3 and substituted alkyl; X2 is selected fromthe
group comsi sEhal- ofooRr4PerignSRrankRIR2400hydPogéRl0hdPdden, CN, C (O
NRAR 4, C(O) OR4, OSO3R4, OPO3RAR 4, NNR4AR 4, SNRAR 4, NHSR4, SSR4 and
substituted alkyl; X3 is selected fromthe group consisting of OR5, SR5,
NRSR 5 hydrogen, halogen, CN, C (O NRS5R 5, C(OOR5, 25 OSO3R5, OPGBR5R
5, NNRBR 5, SNRSR 5 , NHSR5, SSR5 and substituted alkyl; X4 is

sel ected fromthe group consisting of OR6, SR6, NR6R 6 hydrogen, hal ogen,
CN, C(O NR6R 6 , C(OOR6, OS03R6, OPO3R6R 6, NNR6R 6, SNR6R 6, NHSRG,
SSR6 and 30 substituted alkyl; R3, R3, R4, R4, R5, R5 R6 and R 6 are
the samdOor different and are selected fromthe group consisting of WO

03/ 070715 PCT/ AL03/ 00222 - 34



hydr ogen, optionally substituted al kyl, optionally substituted aral kyl,
optionally substituted aryl, optionally substituted acyl and a

car bohydrwDe3nui7et y; or a pharnmaceutically acceptabl e sal PCrhangn6222 5 2. A
conpound as clainmed in claim1 wherein_ogg of Rl or R2 is C4-24 alkyl and
the other is hydrogen or C4-24 alkyl. 3. A conpound as claimed in claim 2
wherein one gfigiRi:.or R2 is C6-12 al kyl and the other is hydrogen or C6-12
10 al kyl. 4. A conpound as clained in claim3 wherein one of Rl or R2 is
C8_10 al kyl and thecempernds ohydepgenlofocguiae (@kyl. 5. A conpound as
claimed in claim1 wherein both RL 15 or R2 are C4-30 al kyl. 6. A conpound
as clainmed in any one of clainx41 to 5 wherein Xl is OR3. 7. A conpound as
clainmed in claim6 wherein R3 ijs hgdrogen or 130 acyl. 20 8. A conpound
as claimed in any one of clai 0 Rin X2 is OR4. 9. A conpound as
claimed in claim8 whereiXa i s \hydrogen or \Cl_30 acyl. 10. A conpound as
claimed in any one of clains 1 to 5 whereinRBX3 is OR5. 11. A conpound
as claimed in claim 10 wherein is Pydrogen or C1-30 acyl. 12. A
conpound as clainmed in any one of clains 1 to 11 wherein X4 is OR6. 30 13.
A compound as clainmed in claim12 wherein R6 is hydrogen or Cl-30 acyl.

14. A conpound as cl ai wedriennaRy am@ Rf melvaibes thd cahd haditgdheegener al

forml a Gﬂa)an&WAPé/Qé@éééeﬁc¥éé%0§£80§§8up‘céﬁsisting of hydrogen,

optionally substituted Cs.3y alkyl and optionally

substituted C4.30 alkenyl, provided that R; and R; may not
both be hydrogen, or R; and R, together with the nitrogen
atom from which they depend form a saturated or

10 unsaturated, optionally substituted heterocyclic group
which may include additional heteroatoms selected from the
group consisting of O, N and S, or R; and R, together with
the nitrogen atom from which they depend form an
optionally substituted lactam moiety;

15 X1 is selected from the group consisting of ORa,
SR3, NR3R’;, hydrogen, halogen, CN, C(O)NRs3R’3, C(O)ORj,
OSO3R3, OPO3R3R’3, NNR3R’3, SNR3R’3, NHSR3, SSR3 and
substituted alkyl;

Xy is selected from the group consisting of ORy4,

20 SR4, NR4R’4, hydrogen, halogen, CN, C(O)NR4R’4, C(O)ORy,
0OS03R4, OPO3RsR’4, NNR4R'’,4, SNR4R’g4, NHSR4, SSRy; and
substituted alkyl;

X3 is selected from the group consisting of ORs,
SRs, NRsR’s hydrogen, halogen, CN, C(O)NRsR’s, C(0)ORs,

25 OSO3Rs5, OPO3RsR’s5, NNRsR’s, SNRsR’s, NHSRs5, SSRs and
substituted alkyl;

Xy is selected from the group consisting of ORg,
SRs, NRgR’s hydrogen, halogen, CN, C(O)NR¢R', C(0)ORg,
0OSO3Rs, OPO3RsR’s, NNRgR's, SNReR'g, NHSRs, SSRg and

30 substituted alkyl;

R3, R’3, Ra, R’4, Rs, R’5, Ry and R’ are the same or

different and are selected from the group consisting of



Xg. 01- RL S-N X3\ RR X2 X1 5 15. A compound as clained in any one of
clainms 1 to 13 having the general fornmula (Ib): Xg. O RL X SN 3 R X2
X1 16. A wormpowTds sel ected fromthe group consisting of: PCA/AU03/00222

N, N-Di decyl -S- (2, 3,5, 6-tetra- O benzoyl - |34 hi 0- (3-

D- gal act of ur anosyl ) sul f enam de

N, N- Di oct yl -1 m, ﬂd@aﬁﬁ%&%ﬂrﬂuééﬁ 10871, optionally
D- gal act of uranosy )sul enani de

N, N- Di hexyl ssﬁszcls;tstesita@taldcz&bemwnallt&m%ﬂ(%:lqbsted aryl,

| act of | f N, - N-Di d t h
Gal act of ur ATGAT B et he TN e B Bergle & CEIHTT Totety:
gal act of ur anosy' )sul fepam ga%aﬁn%déué\ﬂ%ﬂ?(%cc%pt(a%fé“&ﬁ@ Bereot.

gal act of ur anosyl ) sul f enam
N, N Di ocbyl -3 (2, 3, 5, 6 tcermeproacet yldimed ¢ 3lpim 1 wherein one of

gl ucof ur anosgy| b%uh} eﬂé”@:ﬂ% ENISTA [a:&?taﬂe Stk 1 O Frd¥er?or ¢4

gl ucof uranosyl ) sul fenam de. 17.” A net hod of preparation of a conpound of
general forda (1): WD 03/070715 PCT/ AU03/ 00222 - 36 X4

3. A compound as claimed in claim 2 wherein one of
R; or Ry is Cg-12 alkyl and the other is hydrogen or Cg.12
10 alkyl.
4. A compound as claimed in claim 3 wherein one of
Ri or Ry is Cg.1p alkyl and the other is hydrogen or Cg.1o
alkyl.
5. A compound as claimed in claim 1 wherein both Rj
15 or Ry, are C4-3zg alkyl. ~
6. A compound as cléimed in any one of claims 1 to 5
wherein X; is ORjz.
7. A compdund as claimed in claim 6 wherein Rz 1s
hydrogen or Ci-39 acyl.
20 8. A compound as claimed in any one of claims 1 to 7
wherein X, is ORy.
9. A compound as claimed in claim 8 wherein Ry is
hyvdrogen or Ci.3g9 acyl.
10. A compound as claimed in any one of claims 1 to 9
25 wherein X3 is ORs.
11. A compound as claimed in claim 10 wherein Rs is
hydrogen or Ci.3p acyl.
12. A compound as claimed in any one of claims 1 to
11 wherein X4 1s ORg.
30  13. A compound as c¢laimed in claim 12 wherein R¢ is
hydrogen or Ci-3p acyl. ,
14. A compound as claimed in any one of claims 1 to 13

having the general formula (Ia):



ORL X3 S- NR2 X2 X1 conprising reacting a conpound of general formula
(rr)y : X4 X3 S-R7 X X1 wherein is an acyl group, preferably acetyl and
X1, X2, XBOana70445 are as defi ned above with the proviso tiram/At®3neme of R3,
R 3, R4, R4, R5, R15, R6 and R 6 is hydgggen but, instead, is a protecting
group; with a conpound of general forrmula (I1l): HNRL R2 wherein Rl and
R2 as defined above; 10 in the presence of a bis-activated al kyl halide;
and, optionally renoving the prqtectlng groups. 18. A nethod for the

treatment of a patient with a cro i nfect-OR, conprising

adm nistering to said 15 at|$ﬂ geut j caIIy effective anmount of a
conpound of general fornul as cla med in aqy one of clains 1 to 16.
19. The use of a compound of gener ormula (I)Ras clainmed in any one of
clainms 1 to 16 in the manufactur¥ o 2Ksa nedi cament for use in the
treatnment of a m crobial "infectlon. 20. A pharmaceutical conposition

conprising a conpound of general fornmula-(l1) as clained in any one of

claims 1 to 16 and a pharnaceutically acceptable carrier. 25 21. A nethod
of killing a m croorgani sm conprising exposing said mcroorganismto a
conpound of general formula (I) as clainmed in any one of clains 1 to 16.

5 15. A compound as claimed in any one of claims 1 to

13 having the general formula (Ib):

Ry
R
16. A compound selected from the group consisting of:
10 N}NLDidecyl—S—(2,3,5,6—tetra—O—benzoyl-l—thio—ﬁ—

D-galactofuranosyl)sulfenamide
N,N-Dioctyl-$-(2,3,5, 6-tetra-0O-benzoyl-1-thio-p-
D-galactofuranosyl)sulfenamide
N}NLDihexyl—S—(2,3,5,6—tetra~0—benzoyl—l—thio—B—
15 bp-galactofuranosyl)sulfenamide
N, N-Didecyl-S- (1-thio-B-p-
galactofuranosyl) sulfenamide
N, N-Dioctyl-S-(1-thio-B-D-
galactofuranosyl)sulfenamide
20 N, N-Dihexyl-S-(1-thio-B-p-
galactofuranosyl)sulfenamide
N}NLDioctyl—S—(2,3,5,6—tetra—O—acetyl—l—thio—B—D—
glucofuranosyl)sulfenamide,—
N, N-Dioctyl-S-(1-thio-B-Dp-
25 glucofuranosyl)sulfenamide.

17. A method of preparation of a compound of general
formula (I): '



WO 03/070715 PCT/AU03/00222

10

15

20

25

- 36 -

X4 R-]

O
S—N
X3
R
X -~ X
comprising reacting a compound of general formula
(IT)
X4
© S
—R
X3 /
X3 X4

wherein is an acyl group, preferably acetyl and
X1, X3, X3 and X; are as defined above with the proviso that
none of R3;, R’3, R4, R’s, Rs, R's, Rg¢ and R’¢ is hydrogen
but, instead, is a protecting group;

with a compound of general formula (III):

wherein R; and Rg'as defined above;

in the presence of a bis-activated alkyl halide;
and, optionally

removing the protecting groups.
18. A method for the treatment of a patient with a
microbial infection, comprising administering to said
patient a therapeutically effective amount of a compound
of general formula (I) as claimed in any one of claims 1
to 16.
19. The use of a compound of general formula (I) as
claimed in any one of claims 1 to 16 in the manufacture of

a medicament for use in the treatment of a microbial

‘infection.

20. A pharmaceutical composition comprising a
compound of general formula (I) as claimed in any one of
claims 1 to 16 and a pharméceutically acceptable carrier.
21. A method of killing a microorganism, comprising
exposing said microorganism to a compound of general

formula (I) as claimed in any one of claims 1 to 16.



