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Technical Field The present invention relates to novel 5 sukfgRapgdes that
have an anti m crobial action, methods for their synthesis, “pharmaceuti cal
conposi t i Bigs03/0¢yRt ai ni ng t hem and net hod of treatnent of PGI/ABEKH0H222
suffering mcrobial infection. 10 Backgrpund Art Many bacterial diseases
once thought to be on the decline are beginning to re-energe and annual |y
devastate populations in ”anyAEPHﬁiiﬁféRog¥ﬂﬁIﬁ&ﬁﬁ%9”1i$ anplified by the
energence of many new drug reststant—strarns of—the 15 m croorgani sns t hat
cause these diseases. Qur interest in glycofuranose chem stry (Onen & von
Itzstein, 200hdias1 &l the di scovery-of a new class of. antimcrobia
agents described belrow, Al't hough significant chem stry and. biol ogy has
been published (see, - 116r PERS Ite,m%ﬁflitﬁ&n 561REPFNBO RPYRLLI, Al ves,
Col 116l veg.. 1980, ghana & L1t 3001 B macambe. Qo & O scey. 1968

i ve ; i Uy~ . _Br.i mconbe, nt t acey, ;
Bri maconbe, é%ﬁHFJéy?%g%ﬁ?F'1§?fF“E€ﬁP§d§gg SPIPRST168%78; de
Leder kr ener ,co@itredinling& tBzmaiaghda me the86 o fShirea&m2ht Pef| patidfT8; de
Leder krener,_. G . | ; Lederkremer, Marino & Marino, 2002,
Pat hak, F%urﬁﬁgfgﬁﬁﬁq&#g%&gﬁggﬁa3%%€F§ﬁ88§e, Besra, Maddry & Reynol ds, 2002;
Ernst, Hart & Sinay, 2000) in the area of glycofuranose chem stry and
bi ol ogy1pongdkHak@aPney des conmpounds that 30 have significant
anti m crobi vitTy. Di scl gsure, of the Invention The present
invention is concer nefeg¥nbrRSFRY1dilt H1SRBTEF QTP cHaPmalE Eqdve Ry dhe

anti m cr obi @lecAdiieodrel Begibinisly aspeet cpbriBeannesanbal hyeadvoacdter e

.~ populations in many countries. This problem is amplified

by the emergence of many new drug resistant strains of the

15 microorganisms that cause these diseases. Our interest in
glycofuranose chemistry (Owen & von Itgs;ein, 2000) has
led to the discovery.of a new class Qfgéntimicrobial

agents described below.\Although'sigpi: cant chemistry and

biology has been published (see,;fbr;éié@pie, Marino,

20 ﬂmrino, Miletti, Alves, Colli, &"déjﬁéééfkremer, 1998;
Milétti, Marino, Marino, de Léderkféhéf};Coili & Alves,
1999; zhang & Liu, 2001; Brimacombe, Gent & Stacey, 1968;
Brimacombe, Da’aboul & Tucker, 1971;vhémieux & 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, Besra, Maddry & Reynolds, 2002;
Ernst, Hart & Sinay, 2000) in the area of glycofuranose
chemistry and biology none to date provides compounds that

30 have significant 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):



is provided a conpound of general formula (l1): WO 03/070715 2 X3 X2 X1 /Ry
N R2 -9 JUN 2006 PCT/A U03100222 wherein Rl and R2 may be the sane or :
~different and are selected fromthe group consisting of hgdilbgdes, 5

opt i onal hyo s3embist ut ed C4-30 al kyl and optionally substi tpl(l:trﬁ\qmgé@Q

al kenyl, provided that RlL and R2 may not_ both be hydrogen, or and R2
together with the nitrogen at om from Wwht ch t hey depend forma saturated or
unsaturated, optionally substituted heterocyclic group 10 which nmay incl ude
addi ti onal heteroatons selected fromthe group consisting of 0, N and S,
or Rl and R2 together with the nitrogen atomfrom'which they depend form
an optionally substituted |actammoiety; Xl is selected fromthe group
consisting of OR3, 15 SR3, NR3R hydr ogen, hal ogen, CN, C (O NR3R 3i
C(OOR3, OSO3R3, OPO3R3R 3, N 3 SNR3R 3 NHSR3, SSR3 and
substituted alkyl; X2 is selectedMro (t) e group consisting of OR4, SR4,

" NR4R 4, hydrogen, hal ogen,y CN (0)\ NR4 ‘C(‘N)OR4, 20 OSO3R4,

OPO3R4R 4, NNR4R 4, SNRAR Z<,3 NHSR4, nd substituted alkyl; X3 is

sel ected fromthe group consisting,o \. SR5, NRsHiB, hydr ogen, hal ogen,

CN, C (O NRS5R 5, C(OOR5, OSO3R¥}2OPO3R5R\15, NNRSR 5, SNRS5R 5, NHSRS5,
SSR5 and 25 substitutgdepbiylr, X4d %S cted %lromthe rQup.consi sting of
OR6, SR6, NRGR 6, hydrogen, hal ogeme,2 %‘;’ 2‘3%(6 CNRERS &F %(%%?%nt OS03R6,
OPO3R6R 6, *RRRBRE 8?1Sﬂgz6, & BromHERe, 9596 @Adsisting of hydrogen,

5 optionally substituted C4-30 alkyl and optionally

substituted C4-30 alkenyl, provided that R; and R, may not
both be hydrogen, or R, and Rz 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 OR;,
15 8SRj, NRgR’g, hydrogen, halogen, CN, C(O)NR3R’3, C(O)ORj,
QSO3R3, OPO;R3R’3, NNR3R' 5, SNR3§"3‘,’ NHSR3, SSR3 and
substituted alkyl;
X, is selected from the group consisting of ORy,
SRe, NR4R’y, hydrogen, halogen, CN, C(O)NRR‘4, C(O)OR,,
20 OSO3R4, OPO3R4R‘4, NNRsR’4, SNR4R’y, 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(O)ORs,
OSO3Rs, OPO3RsR’'s, NNRsR’s, SNRsR’s, NHSRs, SSRs and
25 :substituted alkyl;
X4 is selectéd from the group consisting of ORg,
SRe, NRgR’¢, hydrogen, halogen, CN, C(O)NRgR’¢, C(0O)ORg,
OSO3Rg, OPO3ReR’s, NNReR’s, SNR¢R'g, NHSRs, SSR¢ and
substituted alkyl;
30 R3, R’3, R4, R’4, Rs, R'5, R and R’g are the same or

different and are selected from the group consisting of



substituted alkyl; 30 R3, R3, R4, R4, R5, R5 R6 and R 6 are the sane or
different and are selected fromthe group consistin-. V\é) ﬁﬁ; [ﬁ] 0715 5 -
JUN 2006 PCT/ AU03/00222 - 3 hydrogen, optionally substltu JiN 2

opt i onal WO 0¥UIBHEi t ut ed aral kyl, optionally substituted aﬁv/huo:s/(wpzm onal |y
substituted acyl and a carbohydrate migty; or a pharmaceutically
acceptable salt thereof. The term"alkyl" used either alone or in a

conpound vxolhgdsughnas(; epbhanal| yubybstihted e ial Kyl op©fonalapt i onal |y
substituted ckgcl oal kyl" denotes straight chain, branched or nono- or poly-
cyclic al kyP4 E%éﬁﬁt@@ BFaskydi APt tpRe-hlvngties GHetee @y30 al kyl i ncl ude

D87\ et ny PEE Dby GEnPUL e e ehbe P o OO o RGN metBiia™
1- net hyl pentyl, 2- rret l£%¥]}:‘ % @Ml}pe%cﬁé@gtﬁﬁ% @a]q%t tﬂ)ﬁle?%?fl

di met hyl butyI , di'nmet
me? hyl but yl , 151'}1e Ziezrfﬁrlﬁirie]fbl%1 prassy el ther, Zﬂiqnerr@trhyhpﬁopyl hept yl ,

di

net hyl he&zﬂnpowlna&k&wchwm, ag Qolfléi@ﬂmfiﬁeéﬁbﬂtlélt{%d %m@tlhywent yl,

di met hyl pent 2-di net hyl pen di met h enty

di met hyl B@F&é‘i‘ ]lyzs%bs‘[’ﬂi‘r‘r’é?‘li\y?lfﬁﬁ%lkﬂl d‘ertcrqer%ﬁmaaam nonyl, 1-,
3-, 20 éhaib;, bfandhied -dRtyhectyt pdiy- Zycldc Akl 5Exﬁgnblbﬁepty| :
2. or 3- prop lille I decyl -, 2- -, 4- 5-, .6- --an

8- net hy| nony? ¢ éﬂlg Ghal ﬂ%?b%?ncéie(it%%"oét%ﬂ’} 19?1'2‘5? Bty

4- propyﬂlmepnybbuwlbecsyécﬂbutszl, té%Et; Maty15- anGsl,, A-sodylor s@cramiryl decyl ,

1-, 2-, 3- et 7- ftﬂ 1 4- ,or 5-propyl octyl

1-, 2- or 3 but y%ﬁ %/][ Ié%ent Q‘F&M{&;Oaﬁr y21 ?éxyl 4 4-, 5-, 6-,

7-, 8-, 9 @?tlmlm%ylurﬂd@wtphyhpenwl @-@etlarlpe@tyh 30r 8- et hyl decy! .

1-, 2-, 3-  méthyPpeyb 1,1-dimethylbutyl, 2,2-dimethylbutyl, 3,3-

dimethylbutyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl,

15 1,2,2-trimethylpropyl, 1,1,2-trimethylpropyl, heptyl, 5-
methylhexyl, l-methylhexyl, 2,2-dimethylpentyl, 3,3-
dimethylpentyl, 4,4-diméthylpentyl, 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—propylﬁéxyl, 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-,

2, 2-
1, 3-
5-
4, 4-
1, 4-
2-
1-

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-, 5-, 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 C4.30 cycloalkyl include
cyclobutyl, cyclopentyi, 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

35 from straight chain, brancﬁed or cyclic alkenes including
ethylenically mono-, di- or poly-unsaturated alkyl or



li ke.
ropyl nonyl, 1-, 2-, 3- or 4-butyloctyl, 1-2-pentylheptyl 30 and the
Exag%les gf C4-30 cycl oal kyl include cyclobutyl, cyclopentyl, cyclohexyl,
cycl oheptyl, cyclooctyl, cyclononyl_and cycl odecyl and the [i mg@(Ttle term

“"al kenyl " Jher alone or in conpound words such as "al
denoteg gﬁgéggoﬁ%ined 35 fromstrai ght chain, branched orP&yAY(3{0 *kenes

I ncl udi n ethylenically nono-, di- or po#y-unsaturated al kyl or WO
03/07071% 4 - 9yJUN 2006~ PCT/ AUD3/ 00222 cycl oal kyl groups as defined above.
Exanpl es of GWCi@aLMWRe@ybupﬁcb@d@eﬁum&myknxmﬁﬂ bm&@ﬁbﬂes Of|C4_ tenyl. 1
3ot vl - 2-uleiiy RGReBYengC! QDAL ERUly 1 BRL VL, 66! penteny!
hexenyl, 3- hexeny cl ohexenyl ten He

cyclooctenyl 5 CYCﬁQﬁéﬁyﬁnyi-ndﬁewyhyl tydéogantenﬁldegenyl

1, 3- but adi enHexeh up@nhag a0yl , %&%h L.oRent adi, gl 11 3: ﬁex dlefyl
1, 4- hgxad enYk§& y4 cy cloﬁega ig%ﬁ %&% gaélohex§ e ge
cyclohept%dlénﬁFteTy§ ' 5C¥GEPBREFRY Plénypnanﬁll 3r EOﬂemﬁl 3 nonenyl

| on und words
cycl ooct at et naeylnyThe3taeaen ?QY|1 gsed el bRy 12 ? g, gégtgdfgggg acyl oxy"

II b acyl " or "opt 1 onal
Zgﬁgtgg agp;ﬂlgﬁa¥|%E§S§F é?ﬁﬁﬁl Xaﬁ hﬁé?ﬁlspbép éoﬁtbﬁﬁ@@ge@ﬂlarbnﬁflc
ring, which cycleheradileng’, t D, aslcgémﬁﬁbkﬁdaéﬁ 1,00 §-get er O?C/c: ic iy ; %l o
refera .
o 1S, et eeednbpean bayer opvs| ke oerly B e e bl 9530 syl P

of acyl inclu str al nor”’
acetyl, Jﬂ}opﬁﬁé}POCb@tahD§$ny2- nethylpropanoyl pentanoyl

2, 2- dineth | propanoyl , nd o) oct nonano
yl propanoyl , 120 hexa trldé&ﬁ] Y] o O %]éﬁeec oympound

decanoy! undecanoyl, dodecanoyl, ecanoy
hexadeganoylwoﬁéﬁtﬁﬂ a%%yTOp%k@%@éb&n%ybsth@m@ﬂéoaqw@ﬁ oruﬂbp

cycl oal kyl castibayl tsted aSy1Eyet 0@&&&&&§a£1@0£wipﬁé’ﬂ@b&&ﬁ C&ro%%nyolr an
acyl group containing an aromatic ring, which is referred

15 to as aromatic acyl, or a heterocyclic ring, which is
referred to as heterocyclic acyl, preferably Ci-30 acyl.
Examples of acyl 1nclude straight chain or branched
“alkanoyl such as formyl acetyl, propanoyl, butanoyl, 2-
methylpropanoyl, pentanoyl, 2,2—dimethylpropanoyl;

20'1hexanoyl, heptanoyl, octanoyl, nonanoyl, decanoyl,
undecanoyl, dodecanoyl, tridecanoyl, 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,
thienylhexanoylh1thiazolylécetyl, thiadiazolylacetyl and



25 cycl opentyl carbonyl and cycl ohexyl carbonyl; aroyl such as benzoyl,
t ol uoyl and napht hoyl ;. aral kanoyl such as phenyl al kanoyl (e.ﬁ. i
phenyl acetyl, phenyl propanoyl, phenyl butanoyl, phenylisobugﬂ NZM
phenyl pentvamos/d7ozsd phenyl hexanoyl ) and napht hyl al kanoyl p¢EAG03/00222
napht hyl acetyl, 30 naphthyl propanoyl and Qaphthyl butanoyl); aral kenoyl such
as phenyl al kenoyl (e.g.-phenylproFenOél,hphePKIbutenFyl,d h bl al k I

henyl met hacryl yl , phenyl pent enoyl . and phenyl hexenoyl _an nap yl al kenoy
Fe.gy naphthﬁ%ﬁ%@ﬁ@ﬁggﬁFeﬁXghtﬁ?gbBFEﬁG9FYCihaaﬁ56ﬂ?h§I%&ﬁ%éﬁ%yl);

het er ocycl i cémrtlonylycl3ophepenoyycl heakkanoyl i suGheasyl hi enyl acetyl,

anaq

- tni enyl hewanogterebReaTErHSERBY abfl BRFEDERYPIEMerenmt - o Jun 2006 vO

03/070715 PCT/ AU03/ 002ZRe5 teety aaolyl'avetyl ¢ither hael eiecyc! i atdgnoydd such
as et erocy Gl Gar QRRROK: «BRESLAGY ¢l CRHLEAPYL.q NEdEr oCVGLI chent gnoyl and
yl. The te y erther a

* heterocyclichexenoyl. m "ar use ne’ or i n cpnp&ﬁnd 5
words such asubghitosgr frydpyyit aredontybnaltypsilosial tytedubstit ut ed

aryl oxy" or hepkirenalhy EHQ§EEEUE§Hng,€tEB%?&ieQP,noé&%\%}r &and

pol ynucl ear, _conj ateg and used residues of aronatic ocar bons or

aromati c heF§F8é;g?F& PFﬁgog;@f%ﬁ%?iExBM%¥@%a€W0%ﬁy@ri%ﬁﬂmﬁﬁéclo phenyl ,
bi phenyl , tehpheﬁybycmmate&ﬁbeﬁyéteﬁbehoﬁﬂ é,ofpﬁﬁgtﬁggﬁ?ﬁ$zcenl
(etLandenagiLivh, gicasen ottt cantirasently Depasnacen,
chrysenyl, pyapthl,4tpheahygyomdghthﬁlphmmyﬁxaiﬁmw%" 15r}g:ﬁn¥|’ furyl,
DT e ek R g BV
pyrinidinyl,Phaﬂﬁﬁgh¥ﬁ9Y,riEb@®¢%@Ylny@Yr¢ﬂﬂﬁuﬁinQﬂqML, Fervderiyilonyl ,
purinyl, qui spzebemyi, ﬁ@iﬂﬁi@:}i NYA - pRGhY W ay 120 170%AZRM ey 1 ,
benZOth5E¥0|Xﬂigﬂglfh?ur&f?'p§¥§§f¥E%ﬁ%%of&l, furanyl, imadazolyl,
pyrrolydinyl, pyridinyl, piperidinyl, indolyl, ,
"pyridazinyl, pyrazolylr\pyrazinyl, thiazolyl, pyrimidinyl,
quinolinyl, isoquinolin?l, 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 independenp}y selected from N, 0 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



carbocyclic aromatic ring systemcontains 6-10 carbon atoms and an
aronat?c heterocyclic ring systemcontains 1 to 4 heteratons independently
selected fromN, 0 and S and up to 9 carbon ﬁtons in fhe"rgqg%zgﬁtzgf term
" "het erocyg| or _equivalent terms such as "heterocyclic" used ei

al one oryﬁﬁxggﬁﬁﬂung words such as "optional |y substitut BET4¥03f%Bt%ed or

unsaturated heterocyclyl" denotes nonocykel+c or polycyclic het erocycl yl
groups containing at | east one heteroatom 30 atom sel ected from nitrogen,:

sul phur and Gﬂygemnlﬁglﬂabbe4 h&tebg@ncbybmgrogpahlaglugﬁrgbggaigyp|ng
to 6.nmenbered

het clic u uns turate

hgt2£gﬁ%notyé??éggggﬁgzﬂgohtglﬁ fnPooﬁ Rﬁ??5§éﬁn¥%ons for exanpl e,

pyrrolyl, pyrrolinyl, un$dazoayéd pyndzntgﬁ héFep@éy@%dc Pydug di nyl,
razin I, t g,azo zo . satur

6. momber ﬁﬁ?*é?%ﬁ%ﬂ%‘%y% F‘!é gr%)%ltr%SHJ ﬁg’ﬁg 037 0 gydjpcr/ AUO3/ 00222

- 6 conthi nFAGTAAPEY L. nFPﬁ@géﬁlavénsbesacm1é520bylrOQmﬂm@y¢l,

lid & i 061/ di N ra sgiyy d condensed
Lre“tﬁraéﬁyalé“f%?%‘ﬁ;f b B L e Coeh he indolyl . 5
T72

i soi ndol yl Ay L %ﬁ%?ﬁ%dazolyl qui nol yl, isoquinol yl, |ndazonI,
benzotriazolyl or tetnnazodiopystsdzs nyd ;e- M}%%@tﬂe}c}r&rﬁ) er ed

to such as ranyl or 10
PE??P”‘JEZS?%%%?%G@%@*? SBERe B, B ek o rbnotyer 1. g@my@oymra. hing 1 to
2 sul fudOat ofrylsuch as, thienyl; unsaLurated 3 to 6-nmenbered
het er ononocyclic grcn&h%gﬁufaggémb I %ﬁ%ga%ggﬁﬁgﬁv%%%o%y%°1% nltrogen
15 atons, such as, oxazo , 1s0xazo y
group contalnlng 1 to 2 sulfur atoms, such as, thienyl;
unsaturated 3 to 6-membered heteromonocyclic
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 heteromonocycllc group
containing 1 to 2 oxygen atoms and 1 to 3 nltrogen 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 6-membered 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 cyélic

' tautomers. Oxygen atoms may be replaced by hydrogen or

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




saturated 3 to 6-nenbered heterononocyclic group containing 1 to 2 oxygen
atonms and 1 to 3 nitrogen atons, such as, norpholinyl; unsaturated /
condensed heterocyclic group 20 containing 1 to 2 oxygen atgngNagd 1 to"3

ni trogen %&ﬁﬁﬁmmﬁuch as, benzoxazolyl or ben2oxadi azol ylp~yisaldiated 3 to -
‘6- nenber e heteronDnocycllc gr oup contalnlng 1 to 2 sulphur atons and 1 to

3 nitrogen atons, such as, thiazolyl or7thiadiazolyl; 25 saturated 3 to
6- menber ed heteronDnocycllc group containing 1 to 2 sulphur atons and 1 to
3 nitrogen aferbon-eurdemshonds ayeth dinyin erteumsat wstead ceydbrsed

het er ocyclic nt ﬁgﬂﬁ? t Qs Et en
at ons 30 sﬁgﬁgggucﬁgnzg% hi azo %¥g6§¥%1 |az]f5¥ad£T%Bt ars, 0S¢
_ "car bohydr at *M#EABt 62 Br gk ?ﬁQPS%exﬂﬁﬁﬁ?QMiﬂ@ 99&@@t©ﬁ@1¢@@@eor
deoxygenat edDC@I@&f‘Mﬁ&e r egldussy1and ghRelydeansraosacchari des and
ollgosacggarld ._A carbohydrate résidué.is an acyclic 35
_ pol yhydr oky- SFURARYARREE A CHrY bt 61 atOPy repeste  Dr ol ey Sangy & gen
at ons nay beamépNa@@@lt nmgjr I@é’losﬁﬁlw}‘iﬂogﬁhpedr?% geg;égﬁtgr\mggﬁe sul fur
or carbon atQ or_ MO 0 Q70715 -
car bon- oxygean‘%%n 'S RSP tjé“rsg%;ﬁfftg% poﬁfLFbﬂﬂéeHlth
Exanpl es of hﬁdb@@%r@t émndmlummdilﬂgeareﬁmOdeﬂn tsewdf'ru@ or carbon,
D- gal act of ur ty s fur
g L oas 1%90@119}3%&%&%[& R ind ;h%%

anpse
‘N-acetyl - ur anose ac opyranose Fac?%pyranose
D-glucoﬂﬁranose and NlaééﬂflSD%?Mﬁ@@pyﬁ@@o§@p§néna&éyrsebatquEQ@S wher e

oxygen at OW&né'@ﬁ@ hean 4 %&1&&?%53}1 RSt %tp%%l tfh%?xewa%ﬁb bydreggn or

bonds to hal o nitrogen, sulfur or _carbo as we o | gosacchari des
cont ai ni ng t'fre ‘?ﬁﬁ &t rel@ﬁ%%l%%df ifEem 8hkydpt pokanyy .
substltuted"alkynyl aryl, halo, haloalkyl, haloalkenyl, haloalkynyl,

haloaryl, hydroxy, alkoxy, alkenyloxy, aryloxy, benzyloxy,
15 haloalkoxy, haloalkenyloxy, haloaryloxy, nltrq,

nitroalkyl, nitroalkenyl, nitroalkynyl, nitroaryl,
‘nitroheterocyclyl, aming, alkylamino, dialkylamino,
~alkenylamino, alkynylamino, arylamino, diarylamino,

. benzYlamino, dibenzylamino, acyl,'alkenylacyl,

20 alkYnylacyl, arylacyl, acylamino, diacylamino, aCyloxy,

' ‘alky1sulphonyloxy, arylsulphéhyloxy, 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. 1In
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




means that a group may or may not be further substituted wth one or nore
groups selected from al kyl, al kenyl, alkynyl, aryl, halo, haloal kyl,

‘hal oal kenyl, hal oal kynyl, hal oaryl, hydroxy, alkoxy, alke YRR e aryl oxy,
benzyloxmﬂ)%gw@ﬁgoalkoxy, hal oal kenyl oxy, hal oaryl oxy, n%&E 03/ 252roalkyl,
ni troal kenyl, nitroal kynyl, nitroaryl,; nitroheterocyclyl, %lno,

al kyl am no, dial kyl ami no, al kenyl ami no,8 a kynyl ami no, aryl am no,

di aryl am no, benzyl am no, dibenzyl am no, acyl, al kenylacyl, 20,

al kynyl acyl PT&FYF&eyF; aegkanfneyntdhasybaandoefftyhoxy, al kyl sul phonyl oxy,
aryl sul phenyl oxy, hetgefogy. ; r het.er ocycl ani |

hal ohet er ocycl yl , aIE@Iﬁu?%%%ﬁ@??§%§§ﬂ§%§% eﬁ??,e%%ﬁ ‘?ﬁbf&?%he
carboaryloxé?egﬁBFcéBYﬁ?téPRyPPﬁi@? Bemzy|Rzhils, Cagylalkivd, apdoshhor us- 25
cont ai ni ng gtbepsiandydhegkhker ©fQyiged it ong g0k, t yhst j-tuents
outlineg ab Ygrgnterfgresgmﬁth th£9¥orﬁgiigﬁifgfggﬁeﬁ§u fggﬁmgikégﬁhd. Any
of the moieti 65 Whos2 PBnET AR Whiehi Hedl i ferend nfowt a atwised ofr car bon

- atons presentsatyrposddsstedfcyahyc nHiiercofc Lo Hen Q0% Wil the

speci fied rapge. theless,. within this range certain species will be
preferred due tda¥act%r£l%§2%1%é&%ﬁ@ﬁ?%ﬁﬁIity and cost of precursors and
ease of synthesis, adlowd |presfefdbiloacyond mf par bicCR) af's @ugh noieties
cont ai ni ng #ré 24, cardon at preferably.6 . to 12 carbon atons, nore
pr ef erigl y %rt 10 Plf:‘aréb{(}r'l a?o 3 %2151 r?gis]terprléf BYE5PYeE e%r bore-at ons are
preferrédd fRFETTRNG dfe-wosBlind -avMorabplefereblW0s631070346 &F -R,9 JUN

2006 PCT/ AL3/#0222 Cpr,§Cal BRI San&3BKe Of £ 15Y Pt i igﬁg efficacy. In a
particul arl i i han fetie a%r%%?ﬁ? I %ﬁn?%ggdﬁe of RL or R2

part cul ar | ll&r]gferptr(ﬁ,d nerrbodi ment o
~ yI¥“and ‘1R GRS IY g & 8rACE: 3orailGeylo elkiRl, and R2
t oget h‘er winteferably C4.4, more preferably Cs-;2; alkyl and more
preferably still Cg_go alkyl, and most preferably Cg alkyl.
15 The alkyl groups are the same or different but most
conveniently the same.
X1, X5, X3 andxg\(‘; may be any combination of
Substituents, but it is preferred that at le;aSt 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 X;, OR3, O0SO3R; and OPO3R3R’3.
Preferably X; is OR;. Advantageously R; is
25 hydrogen or acyl, preferably C;_3 acyl.
Preferably X, is OR,. Advantageously Ry is
hydrogen or acyl, preferably C;_3 acyl.
Preferably X3 is ORs. . Advantageously Rs is
hydrogen or acyl, preferably C;.; acyl.
30 Preferably X, is ORg. Advantageously R¢ is
hydrogen or acyl preferably Ci_3 acyl.
‘ Typically the compounds of the invention are
galactofuranosyl compounds, and therefore have the
configuration illustrated in general formula (Ia):
35

Ry

X4
_)' ° -
S—N
X3 ﬁ \
“, Ra
X2 X4




5 nitrogen atom from which they depend forma saturated or wunsaturated
heterocyclic ring containing said nitrogen atomas the si| hﬂl@@}eroatom
More preferably, one of RL or R is C4_ 24, preferably C6_12, al'kyl and
other is QARRIGHRs or C4_24, 10 preferably, C6_12, alkyl. déaygumheser ably
still, one of RL or R2 is C8_10 al kyl apd the other is hydrogen or C8-10
al kyl . Advant ageously, both RlL and R2 aré T4 30 alkyl, preferably C4 24,
nore preferably C6_12 al kyl and nore preferably still C8_10 al kyl, and
nmost preferably C8 al kyl. 15 The al kyl' groups are the sanme or different but
most conveni ently the, e@Bnative?$?, it ANhpoultidRYE Recan%eaEbLAaLLan of
substituents, _but it is preferred that at ]Jeast two of these noieties be
_other than h§HrEQERTBROEY §r BB Y HKERS tRR NG Hehe iR alodgrmyla

car bon-car bopzbpnd. Preferably, at least two of X1, X2, X3 and X4 a
e..,moieties.-linked to the ring through a carbon-oxygen bond, for exanple,
in the se of X1, OR3, OSO3R3 and OPO3R3R 3. Preferably X1 is ORS.
Advant ageously R3 is 25 hydrogen or acyl, preferably C-30 acyl.
Preferably X2 is OR4. Advantagelusly R4 is hydrﬁgen or acyl, preferably
Cl _30 acyl. Preferably X3 is ORb. .Agvantageousty R5 is hydrogen or acyl,
preferably Cl1 30 acyl. 30 Pref 1S -OR®. Advant ageously R6 is

hydr ogen or acyl preferabV@ ~ 30 TypicaP{%@the conmpounds of the

i nvention are galactofuranosylﬁéZr ounds, and terefore have the
configuration illustrated in gereral f ofhul a (la): 35 /RL X3 SSNR2 I JUN

2006 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-B-p-
10 galactofuranosyl)sulfenamide, N,N-Dioctyl-S$-(2,3,5,6-
' tetra-0O-benzoyl-1-thio-B-p-galactofuranosyl)sulfenamide,
- N,N-Dihexyl-S-(2,3,5, 6-tetra-0O-benzoyl-1-thio-B-b-
galactofuranosyl)sulfenamide, N, N-Didecyl-S-(1l-thio-f-p-
.galaqtofurahosyl)sulfenémide, N}NLDioctyl~S?(1—thio—B—D—
15 galactofuranosyl)sulfenamide, N,N-Dihexyl-S-(l-thio-B-p-
galactOfuranésyl)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-f-p-glucofuranosyl)sulfenamide.
In a particularly preferred embodiment of the
20 invention the sulfenamide of general formula (I) is N, N-
Didecyl-S- (1-thio-f-pD-galactofuranosyl)sulfenamide, N,N-
Dioctyl-S-(1l-thio-B-p-galactofuranosyl)sulfenamide or N,N-
Dihexyl-S-(1-thio-f-p-galactofuranosyl)sulfenamide, most
particularly, N,N-Dioctyl-S-(l-thio-B-p-
25 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):



WO 03/ 070715 PCT/ AUO3/ 00222 9 Alternatively, the conmpounds of the

i nvention are glucofuranosyl derivatives having the general fornmula (Ib):
5 X3 Advant ageously the sul fenam de of general formula (I)gijs 56t ect ed
fromthe %(2?132078 nsisting of N,N-Didecyl- S (2, 3, 5

6-tetra-O oy1*>1 -t hi 0-J3-D 10 gal act of ur anosyl ) sul f enaRCEAU03/00222

N, N-Di octyl -S-(2, 3,5, 6- - 10 -

tetra- O benzoyl -1 -thio-(3-D gal act of uranosyl ) sul f enanm de,

N, N-Di hexyl -S-(2, 3,5, 6-tetra-O ben 'le -1-thio-J3-D

gal act of uranosyl ) sul fenam de, N, N dec(y)l -S-(1-thi o033-D

gal act of uranosyl ) sul f enam de, N, N-Bi Y S%l__t,@ 0-3-D 15

gal act of ur anosyl ) sul f enam de X3 S-(I-t hI\O-‘J3- D

gal act of ur anosyl ) sul f enam de, N, i <S-(2,3,518;

tetra-O acetyl - 1-thi n-(3--D- gl ucof iXAnosyl Xsul fenam de and N, N-Dioctyl-S
(1-thio-J3-Dglucofuranosyl) sulfenamde . In a particularly preferred

enbodi ment of the 20 invention the sulfenam de of general formula (1) is
N, N- Di decyl -S- (1-t hi oc¢@eiD: gah@ct edct anpsy | Jambd erdn feyerdrdy fAirasing - S
(1-thio-J3-Dygal actof uranosyl) sulfenanide or N, N _

D hexyl - S-(1-thi o-(3-D gal act of uranosyl ) sul fenam de, nost particularly, N,
N-Dioctyl-S- (1-thio-(3-D 25 gal act o>f(uranosyl )sul fenam de. According to a
second aspect of the present inventfbn there is provided -a nethod of
preparation of a conpound of general_f Q Ia‘él): - 9 JUN 2006 WO

03/ 070715 PCT/ AU03/ 00222 - 10 X§onp i si i_n‘gza ‘conmpound of general
formula X3 S -Z ~

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, R’s, Ry, R's, Rs, R’s, R¢ and R’ is hydrogen

but, instead, is a pfdtectigg group;

with a compound of general formﬁla (III):

10
Ry
H— L.
Ra
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. 1In general terms the reaction is
.berformed in the presence of an excess of the secondary

20 amine of general formula (III) in an inert solvent such as
'~ DMF oxr THF, or mixtures of such solvents, at a temperature
from 20°C to 60°C, preferably 25°C to 40°C, under an
atmoéphere 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, R 3, R4 Iﬁ R5, R 5,
'R6 and R 6 is hydrogen but, instead, is a protecting group: 9 W¥N 0& conmpound ’

of gener alof@prha (111): 10 Rl H K R2 wherein Rl and Rp@ifu@modefi ned
above; in the presence of a bis-activated-alkyl halide; and, optionally 15

renovi ng the protecting groups. Typical Y the bis-activated aI kyl halide is
di et hyl bronomal onate, trimethyl bronophosphonoacetate or
N- br onos uccipmmﬁia:atijmxg,ercm adepreryue ttile r edtiitablies prometfcd)ngedrbups he

presence of IPJwﬁ Bﬁ:sﬁge gr,&%@/onz 1@:%1 qQf, ggneral % ﬁéa (rer) in

an inert sol vent such ures ofsuch so at a
t enper at ur e th¥maoC tﬂtﬁ mzqylef@fam yl~'>253@etf(§2r4@!dc Bedepyan at nosphere

of nitrogen o@é&% %ﬁﬁ@%@%ﬁwﬂﬁ, 'I%){nov@?i lefoub@ ﬁ&&owgiga"y

for 2 to 160 haurs, a Iy 25 greater "than 24 hours, "prior to iIsolation
and - 9 JUN WHigs A8 ipter/AAUeEtdEred -pu e @@E“P@Hndéroﬁeﬁh%t ecti on.

Sui t abl e prgieeddmg ﬁ{@ﬂ&orﬁ@ﬂ\@ﬂs& %ﬁr&hfe@@s@@r %%&oﬁbh' ted in the art
and in this caethe benz oup i.s _prefer Benzo rotectin
groups are tSPiIt<H Mh%‘rdﬁs%“? ANSER© g‘é&ffgn?‘ﬁé?ﬁoﬁ de in
met hanol . Tl‘gﬁrmmolﬁ’dﬂﬁmﬂfa t(rHI)pr eﬁﬁ\treamtem of rthy alesevbﬁtsynidae§i sed

t hrough the _ ¢ ti.Q f sul fen wi.th a seconda amne of
gener al forrrué) %ﬂe)% ]tnhe reé)(ﬁﬁs(?ncc)ef thexrl%llgx%élﬁt eﬁPSP@ 8 d &M nes in

t he predéncethd npdaatiisimef etigenitfsders wind ddhinles naad;heopresenlq:emfi des and
am nes in tNhe RFESYIC hdtcurSid . MLCUensakkS arfdyexkensi ve array of
methodologies 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, PathékymSuling, 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




net hodol ogi es has been devel oped to mani pul ate each position of the _
furanose tenpl ate as. disclosed, for exanple, in Marino, Marino, Mletti,

~Alves, Colli, & de 15 Lederkrener, 1998; Mletti, Marino, Manj gﬁde .
Leder kre & Alves, 1999; Zhang & Liu, 2001; Bri
St acey, 00 Jﬁlllrinatcorrbe Da’' aboul & Tucker, 1971; Leni egg%/gug/ﬁm&z 1975;

. de Lederkrerrer Crelli & Sznai dnan, -1986+ Shin. & Per|l | n, 1979; Qe 20
Lederkrener, C cero & Varela,.1990;. de Lederkrener, Marino & Mari no,

2002; Pat hakreBpbhak, . for SHkhA: 1ecﬂbcg§ev@9EegPU§PeatBgség? %%?kuﬁﬁ

Reynol ds, 2002; &‘nst Hart & |na 0; the contents ch are
i ncor por at ed KePErhibytFaFaPBneE. aZBhSGm%@BF%I‘F"f‘ibll”oa‘at%‘ﬁﬁf rdfespect of the
present invention therlee|§p@éj_)ﬂdedtaeﬂg§§@@1&@nd‘} her & eatventnRht »a
pati ent V\ntha crobi al nistering to said

nfection
patient a the%%lpéu?l?‘éé?ﬁ/i%ffgéﬂ’v?—l(lggmng%h Eg%t%ﬁﬂp%%nﬁh%fp%& 2% or nul a
(1). Accéordcogdivianfoaity aspatedof thbepnygm cowention dhere is

rovi ded the 0 ene or t he uf.acture of
g medi canent ¥§§18%%Zh]|?8£‘?%2 gjrfeé %en é rﬁr%r g@?%% ?ﬂfaer&]trﬁ‘ﬁ% AP Used
herein, the teeatedhethpedurabioy 66 erxéet:rea/tanamounttl‘ie meEnsramfanmunt of a

d of ctl Y, erapeut I C
70 N 2006 W0 D D0 1 BT AS 0basb 45 tik MR A CORE B

prevent or t?%%%oﬁe%li%%‘és@“%$’éﬁucb‘}r%d¢rf nfke reameenrd er its

phar macaut i caérivaciveae, agent. The specific "therapeutically effective
ampunt” will, obviously, %V?gi y with such factors as the particular 5

condi tion being treat OHS T & oriianTs ad @l R ski"sE6r ¢ of the
subj ect, thephymeadutainably betdgptable solvent, suspending agent,

excipient or vehicle for delivering the compound of
general formula (I) to the subject. The carrier may be
15 1liquid 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 »'pharmaceutlcally acceptable carrlers, adjuvants, and
vehicles. The term parenteral as used herein includes
subcutaneous, intravenous, intramuscular, intrathecal,
intracranial, injection or infusion techniques.
The invention also provides 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 contain 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

wsﬁitable for the manufacture of tablets.



treated, the duration of the treatnment, the nature of concurrent therapy
(if any), and the specific forrmulations enployed and the structure of th.(.a
conpound or its 10 défivatives. As used herein, a "pharmaceutifclilb carrier

s a ha ally acceptabl e sol vent, suspendl ng age §T/A @3);( b i ent or
vehi clg frc\)’{@gﬁ%lwvlgrl n)g; t he conmpound of general formul a (? to the subject.
The carrier may be 15 liquid or solid, "a # Ts selected with the planned
manner of adninistration in nind. The conmpound of general fornula (1) may
be adm nistered oral | Jhesepesaibyents pay erd erfdt yesxamsliosag@ertni t

formul ati ons ggankakgi ngug.ﬁnggnghggghmng rf)ig éi?eTtha?has:jﬁrrEgﬁelihCIt g{%{i: y

acceptable carrie j uvants, and as used
here:on i ncl u® QSprEEUPénéé%uml prépbﬁéas g¥anulausewlanrd i ntrat hecal ,

i ntracranial dlsﬁlneé{:{r@ﬂlﬁ)@ a@éﬂﬁsonshéﬁhé‘éqé’&ﬁ; s@fzélﬂv&“ta{ rdlcS0 provides
sui tabl e oplacal oral, aerosol, and parentera ar mac {ical

f or mul at i ons 2CF3f B%’éd}]?lgt?]%e’ﬁtb%el SHER hatlss T gt et irpfon ﬁ’@aﬁrl@sent

invention. The tohpbuadingfagdets ﬂV§un<t:1:10aEls %rr%lﬁdh@e&a%a%\%ggfggggbénﬁlses
t abl et aqu ensi o ozenges roches

38 erGruiSS| oﬂsgeggpgﬁlgésié{syr S B?b{e]ﬁ%rf‘%ynh% RARFEI t i%n MaoPeor al  use
may contain efeted ler]enca/gen’d;esclsxei@tmégdtd rduDayt i&isgrrmagx@‘tl@ﬁeghgm ng

agents, fl aVngd)fligtf&?n_{é t_[hé)O é)él{f an etnt agﬁ pr.eser Vlrtg%rsﬂgnt _sl_hlen?gr der

to prodyce phar paceuti cal egan
tabloet s "WontBFevide aac‘-’t‘%ﬁféurfﬁgi e’ tain |W@dm ﬂioumgervmgelnodon Foxi c

har maceut i cakdmplaCcentiakl - RhENL,S; i aLe le for the
ﬁanuf acture oféIfypa‘_pl ers. l-9 JUN 2006 VWO 03/ s%’% §’ Pg?’%%ﬁ%gﬁOOZZZ - 13 These

exci pi ent s 3P eﬁﬁﬁ %Daﬁng%ycq tdistearate may be employed.
Coatlng may also be performed using techniques described

in the U. S. Pat. Nos. 4,256,108; 4,160,452; 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,
intramusqularly, subcutaneouély,,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 aqueous or non-aqueous solutions,
suspensions, and emulsions. Examples of non-aqueous
solvents are propylene glycol, polyethylene glycol,
vegetable oils such as olive o0il, and injectable organic

30 esters such as ethyl oleate. Aqueous carriers include
‘water, alcoholic/aqueous 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 luents, such as cal cium carbonate, |actose, calcium phosphate or sodi um
phosphat e; granul ati ng and di sintegrating agents, such as corn starch or

alginic 5 acid binding agents, such as starch, gelatin or aggeyg or
alc. The

| ubricati ng agents, such as nmagnesium stearate, stearic a .
tablets Hﬂgmwy“Uﬁcoated, or may be coated by known techRCHdH3HE2Yel ay

di sintegration and absorption in the_gagtrointestinal tract and thereby 10
provi de a sustai ned action over a |onger period. For exanple, a tine-delay

terial I A t .al di st t b
el oyed. | CLHEE AET Yes MY B PR LGSRy Euthnt et HOSEPTBLE i n the
U. S Pat. Noti-4i250pieds,4a060-452daang,4cP65a874g18gent$ poragrosgtimt i c
therapeuti(:ééyyOQESakgri&gg&rgéség!g@ﬁet eTngggnpound'of general formula
€

(1) of the ‘invention can m ni stered,” for in vivo application,
parenteral |y by injecThencemprpyngsadiageperalisfonmeyar (I} iame i ndependent |y

or together o AdMiRhSlhahi aBerRY RBicH LPLr avenous! yn LbRbEfe@ldLenhal
intraperitoneal Ly, ., intranmuscul arly, subcutaneously,_intracavity, or
t r ansder mal Bt RIPLLRA o 0 28R ERPES MYREbagERT S uRRYNBEUdbRged or  di ssol ved

in an appropfyicaladieatiogi ¢abeycuaesert abl. e abaliernapdcadegdats, aycel | or

tissue. 25 Prepar.ations for parenteral. adm.nistration include sterile
aqueous or ﬁ%ﬁggﬁﬁgghs soF%FF8ﬁ§?S 80 ERRI GngTOWRRY ATV RI GRS, Exanpl es of

non- aqueous Mysobretkesialesprapukenioghyddh, palyethyiehe mbygoliia vegetabl e
oils s as Qliyv il ng. i njpectable-organic 30 esters.such as ethyl
Wy R AR ctine B e Rt

ol eate.” Aqueous carrirers inclu sol uti ons,
enul si ons olStaphygensrens, aupehadang Sal aneeaad(Quddel as-megh @i vdar ent er al

vehi cl es inﬁhﬁd%h%ggbﬂgbggggﬁégfeé9'@Béogompgﬁﬂggréf f§§*¥?ﬁﬁﬁiiose and

sodium chloride, lactate nger's_ 1 ntravenous vehicles 1nc | uid

and nutrienttI)r 8pPeRPEREFYLIaELECEFBE YL el el eat ke r EnERRiL @RS t hose based
on Ringer'sidesli9sg, taadet beghhkemsPreservatives and

15 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
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 infectioﬁﬁ.-“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 subjéct that

25 may have been exposed to the infectious agent, but has not
yet 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



WO 03/070715 - 14 - 9 JUN 2006 PCT/ AU03/00222 ot her additives may al so be
present such as, for exanple, anti-mcrobials, anti-oxidants, chelating
agents, growh factors and inert gases and the |ike. The -dJofiidlojigfds of

gener al fg)'%lfﬂ%ﬁl) are 5 antimcrobial agents which are ?&fg&%émoizg

particul a ot limted to, agai nst Mycobacteriumincludi
Mycobact erium tubercul osis, M avium intisacel lulare, M fortuitum M
abscessus and rapid growi ng atypi cal M cobacterial strains, Nocardia,

particul arly,Macay gi Ao dfoRSt &1 1 fas) &nd ¥ i ip\Rir Sty laeagsua tknghydi ng
15 St aphyl ococcus, aureus and S, aureus (Coagul as-negative) and Enterococci
speci es. The2e8apbiddisCofayeheta1¢drnula (1) are particularly useful in
~treating infections iE‘B/élhlcliézﬂglﬁI hﬁ§e&i| ; Qfag:&m'e‘iﬁgorG%\mﬁd’iaJilaktietshent:Em@@
"treating”, "treatpent” an the |ike are use erein.to nmean_af ting a
subject | * +i BRHEETIR crr i er Rt o e B SR el SR e
physi ol odi cabnéf feledr Sigmesf eicdlapymibk proplailmctgeldtin,t etascbf

conpl et el'y of; partiall o PrEYent | N | N ecidala AQANC/OY: Y 2 t her apeuti c
in ternms of a par3t|a1 or ~conpl efe cure of "an infection:-- -"Treating" as
used herein vegeealslanyils eaprdnethylens gnmedm isgd cfolivigndsti 6HChnag -
vertebrate, arBRMElywafdF!i L HYs 2 MupRhoantd B deRiri PEE¥ERbLEY the

infection fromoccurring in a subject that 25 may have been exposed to the
i nfectious afeRraverguhasehbtles einplide dildgrosed an@are&t ed; inhibiting
the infeq)i Ofeplé®ishaks £Shidieibsr BRVE| ORI =01t indldretiag , Oknti-

anel i orating thg effects of the infectio ' cause roc-ég"reessi on of the

ie.
effects of tAE FHFERL i%@l@@%cﬁ%%@%{ a1 935ecC%F t he present
i nvention t hpharmsceutoivdalely s e raeie tdeoali exenposiuden aqueous

solutions, non-toxic excipients, including salts,
preservatives, buffers and the like, as described, for
15 instance, in Remington’s Pharmaceutical Sciences, 15th ed.

. Easton: Mack Publishing Co., 1405-1412,1461-1487 (1975)

" and The National Formulary XIV., 14th 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
pharmaceﬁtical composition aféuadjusted according to
routine skills in the art. See Goodman and Gilman’s The
Phérmacological 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, debending 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.




conprising a conpound of general fornmula (1) and a pharnmaceutically
acceptabl e carrier. The pharnmaceutical conpositions according to one 35
enbodi ment of the invention are prepared by bringing a cg mﬁ of gener al
formula (1) into a formsuitable for - 9 JUN 2006 WD 03/0

PCT/ AUO3MI®OIYI07IF5  admini stration to a subject using caPGT&W30eRe pi ent s
and additives or auxiliaries. Fr eque_ntig used carriers or auxiliaries

i ncl ude nagnesi um carbonate, titaniumdi oxide, |actose, mannitol 5 and

ot her sugars, talc, mlk protein, gelatin, starch, vitamns, cell ug’%ze and
its derivatives, aninat® r”\‘)ae‘b%LE'gJo"? OF PO YA YR 4% &

sol vents, simhemsiostesyllee vaietniatenddl Socgl V¢ es0! syasicenpiod ahipdriirc a

al cohol s. r nous hicles include fluid and nutrient. 10 repl eni shers.
Preservat i v%@élr%‘éc{% lec%%ﬁf nt %:f% 1:;’39% %%??l oz%‘ UYah Ss,ej;c%ee&ajt\feng{oargent s and
i nert gasesthixhese phhl necbuwtoeaséy Aepepd ab eclvargewssi inadudheaqueous

sol uti ors, = I : I Synd N i I gﬁgjv ' buffers
and thergl [ k]g?ggé}gié%gcﬁﬁéed,%}g)rarﬁ ?ﬂrlléslsgl%g%ﬁél én&?%eqneq{lg on'siE t?"llegr%r;fwsl.ceuti cal
Sci ences, 15k¢ gl eehst ciypPMerkl Pubfiostyeg Geed Im 5L tud napd G-oM48ie (1975)

and The Nathoamhl Fonfadady P4 he 14hdusts YOSRINAHAN: 1, ANBSL can

Phar maceutical , Associ ation (1975), the contents of which are hereby
i ncor por at B} FER eHeR O H ) HPRRatrekkal Rtirtakqhn B85 t he vari ous

conponent s &hihde m@del rBEBHthE als S@MPOSAd t il xtjdistat aaig@dang to
rt Goodnman Phar macol ogi cal

nggit' Isnﬁgfk%!%fa%%%%{%%n ﬂ%%gie )9yﬁ%‘é°’bﬁg?§-&%%g%‘gmqqsons are
preferably c@sspleparschartadisnistlssdd eq. dosagangsn,s.ScSadrick, dosage
LSk L S SRR o L SR {80 Sl e SRR O 8
nature and Besefony @f hard gelatin capsules wherein the active
ingredient is mixed with an inert solid diluent, for

15 example, 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, liquid pafaffin or olive
© oil. . | ’ '

20 Agueous suspensions normally contain the active
materials in admixture with e%bipients 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)
naturallyIOCCurring 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




the di sorder, age and body wei ght of the subject, 30 different daily doses
can be used. Under certain circunstances, however, higher OB@éﬁmﬁ dally
doses may be appropriate. The administration of the dally an

carried owo @RyE1dy single adm nistration in the form of p@mu(,@gbﬁhdual
dose unit or else several smaller dose units 35 and also by nultiple

adm ni stration of subdivided doses at'155QC|f|c intervals. -9 JUN 2006 WD
03/ 070715 PCT/ AU03/ 00222 16 The pharnaceutical conpositions according to
the inventiBfXihgl benkvidi Hes erkelr | exaiple arolystertilpdleng nrkitan

t her apeut i cahbMo8ifsedi ve dose. Anounts effective for this use wll, of
course, depend on the severity of the 5 mcrobial infection and the wei ght
and general state of tHe RiFEacevtisiadalqgrrasdsdges merdbenini the may

provi de usefoimgof daneeeiin d N pomiul s ua%ﬁié&ué Yr idleBigliHoyadni ni stration
of the pharmaceutical conposition, and animal nodels may be used to

det erm n& ef T BERTVR Posaged SLGYTHERNT dt Mt Rt hogaudywtsforFeosAdadef f ect s.
Vari ous conS@dkmewmcmEthﬁds(hﬁmﬂglxﬂitahle dikgeangel oSCweBEeng 249: 1527,

(1990). For 0 ral ..use be in, the formof hard gelatin
capsul es whm%% R%Péu:u%%endln %SI 1Gh 28d Shesk QﬁnFﬁg??gsolld

di | uent, foraqgv%xaﬁﬁkeSﬁﬁﬁxianmnmﬁdmmmME;ueabmamabphmaphaleooa kaol i n.
They my al soude;id {fedormolaeld Gelal InLansles  wiepeln, fhecactive
or

ingredient is mxed wth water sucﬁ as eanu *oil,
li quid ﬁQraﬁ9?¥ﬁ¥ﬁ3§ﬂ¥AﬂfaQﬁthQEi%Nﬂk&M§§ts@§p§@§N@n§ n69na$$§mpbﬁtaln t he

active mat erazalas dSL GBI Y &, W-ih (HERIANT S afhbakhe Lokeifigyyganufacture
of aqueous si on. ex0|p| nts may be suSpendi ng agents such as
sodlun1carbo {iﬁﬁ QHés NEFW?I“@EIPGISQE,Oyed are water,
hydr.oxypr opﬁmdry'ls:esldludtam &@dil Uotonic sodium chloride solution.
In addition, sterile, fixed oils are conventionally
15 employed as a solvent or suspending medium. For this
purpose, any bland fixed o0il may be employed, including
synthetic mono-or diglycerides In addition, fatty acids
such as olelc acid find use in the preparatlon of
1n3ectables
20 Compounds of general formula (I) may also be
‘administered in the form of Iiposome delivery systems,
such as small unilamellar vesicles, large unilamellar
vesicles, and multilamellar vesicles. 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
" 0.1g to about 3g per patient per day). The ambunt 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 admin;stration to humans may contain about Img to 1lg

of an active compound with an appropriate and convenient




25 al gi nate, polyvinylpyrrolidone, gumtragacanth and gum acaci a;

di spersing or wetting agents, which may be (a) naturally occurring
‘pho\sphati de such as lecithin; (b) a condensation product oi ?ﬂ yI en
oxide with a fatty acid, for exanpl e, pol yoxyethyl ene stea e@{e] a 30
condensat WOP37Yduct of ethylene oxide with a long chain %fFT/{oH‘a’(‘I“éZZaI cohol ,
for exanple, heptadecaethyl enoxycetanolyg (d) a condensation product of

et hyl ene oxi de with a partial ester derlved froma fatty aC|d and hexi tol

such as pol yo ethyl ne sorbitol eate con ati gn
product of e®f %}/1‘ d%ﬁla’el%t’??taeﬁa‘?r‘?'l ar Je‘?? %erq(ﬁ?)tfa b A f’ % E g& ds
and -9 JUN 29)5)6;)%@31 D Althe RCIY A0St X2: i-oril.7 Ut@agmlurmthfdrmdes for
exanpl e pol Y9 t hyl en or bi t T ng ti

conposi tions ir(r%l3e/ élAe eJtT;y éf%tfagr%%;@a %%?i e nm]%e abi % gt%uesgﬁgn or

ol eagi nous %s@sp@mgmadiﬁmts suspensi on may be fornul ated according to
known meihods using syid ghhg giesr{grgve \Mhtowe%r ageRts « fa@dqggépgmél ng

agents such as those nmentione e sterl e |njecta e preparatlon
may al so a ©€e%8 ilevehjlt aihe ol T ol raiigidndiidd iderensonPeBxRc 10

parenteral | yo2cton) aly e iddienti (8 180 VfNihe Tt BX4PISE LIRS spes@lftiki On in
1, 3- but anedi ol . Am)ng t he acceptable vehicles and sol vent thPmiy be

enpl oyed ar eCRPnd WHRHES SIutdh, RO (Wt ¢ ISHEh
sol uti on. |£b}a,ddiitét9,n,t35ﬁeerdﬁ eadﬁﬁmmltlcadfoxar e:dmm/ejftl onally 15 enpl oyed

as a sol vye din um_ For t l.and _fi.xed oi l
may be (mel oy n%%ﬁ‘}c)‘ia&dﬁ{g ]%%C}:n heﬁl‘ix%% °6’r d’ﬁ/ ¥lal%1lgn aalccillxtl onI
fatty acids tMl(EfE\ESrJ(Il}EICCE dha gamdi askeaxn rd:tsrwsm em@iemgoamgofcherapy

i nj ectables. 20 Conpoy) 1 (3QRer A onfordplig o | )onwnalssgfbgheadm ni st ered

in the formof I|posorre |very ‘'syst ens
invention may form solvates with water or common organic

.solvents. 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 ény chemically
compatible combination of pharmaceutically-active agents,
20 as long as the combination does not eliminate the activity
of the cémpound of general»f&%mula (I) of this invention.
According to a sixth 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.




" such as snal

uni l amel l ar vesicles, large unilanellar vesicles, and
mul tilanmellar vesicles. Liposones can be forned from a % JUﬁtZﬁUﬁOf
phosphol i pids, such as 25 chol esterol, stearylam ne, -
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whi ch may be conmbined with the carrier ,materials to produce a single
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ded_e of 35 ;%@llrxisntrétﬁéaéh@@ d&es Mﬁn@bﬁ%tﬁttﬁ@émﬂadmmsl?ﬁemd kay oral .
adm ni stratiqn_to hugans ntai n out of ' an _active conpoun
with an appngF¥§F§ 5%8”35%%% FHS VigiB'3/ 970 Wﬁ?n %2006 PCT/ A
U03/ 00222 akpuwaledbechnriles mmmerlmJAumhr@Inanqr\mn)aﬂy(nnhﬂaout 5to 95
per cent of E%% Egtal conposition. Dosage unit forms wll generally contain

t 5ng to 500ny of active ingredient. 51t will be

under st ood,

bet ween from abou
however, that the specific dose |eve

for any particul ar

patient wi | l; depend upepe

Ay ehy PhvdAel

6H5 including the activity of

t he specifi % general health,
sex, diet, time of adPheiSHHAGEHE $Qﬁﬁ%¢d¥%ﬂ@xﬁﬁnfﬁ§Fﬁ§PF8n rate of

excretigd, dowgotAnbi NatdQb@dehcé hﬁlﬁl@vﬁéﬁéfrr@cd témadmrntéxﬁusl af dihsease

under goi ng thera | n addition of the u e invention
may form sollf}é{faﬁgxﬂpthsv%‘?"éré%?c’é n Py éic%s%‘lqven sO §t§’@n sol vates are

enconpassedpwiephiratite of dpeamdbesfltbe 6 nvemt-idhenboy ledrmpoGads Sk t he
i nve nti Oh mgoﬁgghkaof')alvlvéls prepared according to known literature

- . methods (Owen & von Itzstein', 2000) and is shown in Scheme
.15_ 1 without modification. All new compounds gave the
ER expected spectroscopic data. The synthesis of protected
(compound 3; Examples 15 2 and 3) and deprotected

“':=‘_;(compound 1; Examples 4, 5 and 6) galactofuranosyl N,N-

e -dialkylsulfenamides is desecribed in Scheme 1.

B20 e B20
. . ezo\)’lu,, 0,254 \)lm,, SAc
p-Galactose B20
' = L
BzO OBz Bz0O OBz
2
BzO HO
B2 o\)m" Sy (CH)CHg d HO\)"I;-. S\N/\(CHa)nCHa
L — \\
3 CH,),C z CH,),CH
B0 OBz (CHCHy HO (_2)" 8
3n=24,68 1n=2468
Scheme 1
Reagents and Conditions: a) i) pyr, 100°C, 1 h, ii) BzCl, 60°C,
25 2 h, iii) rt, 24 h; b) SnCil,, CHCl;, HSAc, rt, 1 h, Np; ¢)
BrCH(COOELt),, DMF, THF, HN[CH,(CH,)},CH3]:, rt/40°C, 12-80 h, Nj;
2 h, N,.

d) NaOMe, MeOH, rt,

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



be conbi ned with other conpounds to provide an operative conbination. It
is intended to include any chemically conpatible conbinatigg @f
. pharmaceuti cal |l y-active agents, 20 as |long as the conbinatft UNAHWE not
el i m nat eylghg kvity of the conpound of general formula (1) of this
i nventi on. Aé@géﬁing to a sixth aspect of the present invgﬂﬁb V%Here is
provi ded a nmethod of killing a m croergani-sm conprising exposing said
m croorganismto a 25 conpound of general fornmula (1) as defined above.
Advant ageouslas Al dhiena ead IEBR R )nGadishaataani. gl s;ag! ect ed
fromthe grggp consisting of co acterlun1|ncluéing Mycobacterium
t uber cul osi UMD LAFHA TS FedeGsar & urmeane.t fengde Rhdabimessa8Oahd
rapi d 30 gremidng satsHpwialilViseokaet o kalkhaiutamesi feaardha, aparhbgul arly
Nocardi a asteroides, and N nova, -Staphyl ococcus including SCaphyl ococcus
aureus and SCMEQTs FESadRCaS*RES SPeshd OSORAGc88ER - spBlfes.
Thr oughobit telyrshspea fdfcatrictecard t(kemploainds 6 ;t BsamddeWp§ dsndconpri se”,
"conpri ses” y r4 sing" _ar sed.fn _.a n- excl usi ve sense, except
where the cg% ngggg%f{#éggmgg grarsg¥a?€1?uﬁgzégéc 53670718 V-
PCT/ AU03/ 002321 kyd sulif emjamidee ¢kedekyrabeer shosdhehat 2. al t hough a nunber
of prior art publications are referred to herein, this reference does not
constitute an admi ssion that any_ of these docunents forns part of the
conmon generaID§%ﬁgomAedge in tha\ark, jecAustralia or f ofdher
country. Modes TOr f%rforﬁinglﬁ“— Iﬂ!? ti on The synt hetée Schehe enpl oyed
to prepare 10 conpounds in accordange yMth preferred enbodi its of the
invention is now described in nor&°det&9. For the prepafftioftof Exanpl es
1 to 6, per-Obenzoyl ated Gal f SAc (conpound 2) was preparedsaccording to
known literature

AcQ

o
O,
c A Sy (CHaCHy d " o S (CH)LCH,
—_—— / \\ — \\
X (CH,),CHj (CH,):CH,
HO OH

AcO OAc

6 n=24,6,8 - . 7n=24,6,8

10 h Scheme 2
Reagents and Conditions: a) i) H;BO;, CH;CO;H, 50°C, 1 h, ii)
(CH3C0),0, 50°C, 16 h, iii) MeOH;. iv) (CH;C0),0, pyr, 25°C, 2 h;
b) SnCl,, CH,Cl,, HSAc, rt, 1.5 h, N,; c) BrCH(COOEt),, DMF, THF
HN[CH, (CH;),CH3],, rt/40°C, 140 h, N,; d) NaOMe, MeOH, rt, 1 h,
15 N,.

Example 1

N,N-Didecyl-S$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-B-p-galactofuranose 2 (0.5 mmol) and diethyl




nmet hods (Onen & von Itzstein, 2000) and is shown in Scheme 15 1 wi thout
nodi fi cation. Al new conpounds gave the expected spectroscopic data. The
synt hesi s of protected dial kyl sul fenam des is described in(Sgheligs 1.
(conpound 3; Exanples- 1;., 2 and 3) and deprotected (conmpound 1: Exanples -’
4, 5 and WP Q4eds of uranosyl N, N D-Gal actose 2 C a 3 n= 2"{87/45‘,"5’021%:2,4, 6, 8
Scheme 1 Reagents and Conditions: a) i) fyr-. 100C, 1 h, ii) BzCl, 60C, 25
2 h, iii) rt, 24 h; b) SnC 14, CH2Cl2, HSAc, rt, 1 h, N2; C BrCH(COCEt) 2,

DMF, THF, HNLEEROGERInSEB] 21-0t AtOC, 424 88nbivINZiissh1NaONRy, aMBGH, rt, 2 h,
N2. For the preparation of Exanples 7 and 8, per-O -9 JUN 2006 WO 03/070715
- 20 PCT/ A0OB2kD022204c8ty| BMBATEF cf ©ML ) c oo UrRA AN 1 vt dfditedCaccor di ng

to known literature_neth u ' S
- Shown o schEFAELE T EREN LR FRE Koot e, PG AR, diiathe 81
expect ed spegblascdpi eoipbandFheebe syt dfsl by of eyt otretey ¢dighound 6;

G 5l kyl SUA f oHARPIBSE ShaGSEF { BOBSR RS hERD BPTREERS AD 0 OfPSSAe a \
k), .,.OAc bregﬁﬁtéﬁg)gﬁﬁréhous solid residue was dissolved in boiling
ethyl acetate 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. Rt 0.6 (hexane/EtOAc, 5:1). 'H NMR (300 MHz,
CDCl3): & 7.26 - 8.10 (m, 20 H, 4 x COCgHs), 6.05 (m, 1 H,
H-5), 5.78 (4, 1 H, J1,» 2.8 Hz, H-1), 5.67 (44, 1 H, Js3,2
15 2.1, J3,4 4.9 Hz, H-3);.5.53 (dd, 1 H, J2,3 2.1, J21 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 NCH;), 1.58 (t, 4 H, J 6.6 Hz,
>didecy1 chain), 1.23 (br.s, %8 H, didecyl chain), 0.87 (t,
6 H, J 6.7 Hz, didecyl chaiin)\,'-” 3¢ NMR (75.5 MHz, CDCls):
20 0O 166.0, 165.7, 165.6, 165;8 (4 ®x COCeHs), 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 (Cc-2), 78.2 (c-3), 70.7 (C-5), 63.4 (C-6), 58.6 (2 x
NCH,), 31.9, 29.7, 29.6, 29.5, 29.3, 28.5, 26.9, 22.7 (16 k
25 CH,, didecyl chain), 14.1 (2 x CH3, didecyl chain); HRMS
calcd for CssHgoNO9S.H* 908.47713, Found 908.47653.

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

30 galactofuranosyl)sulfenamide 3 (n = 6)




CAcQHO 6 n=2,4,68d5 OS\~(CHz~,CH3 (CHZ)"CH3 HO OH 7 n=2,4,6,8 H 10

Schenme 2 Reagents and Conditions: a) i) H3BO3, CH3CO2H, 50C, 1 h, ii)

~(CH3CO 20, 50C, 16 h, iii) MOHj. iv) (CH3CO 20, pyr, ijzmgznlﬂg b)
SnCl4, CH2Cl2, HSAc, rt, 1.5 h, N2; c¢) BrCH(COCEt)2, DM, :

HN[ CH2( CHPYC ©r439735 rt/40C, 140 h, N2; d) NaOwve, MeOH, rt, PET/AUO3/0Z22ND.

Exanple 1 N, N-Didecyl-S-(2,3,5,6-tetra-9,benzoyl-1-thio-(3-D 20

gal act of uranosyl )sul fenam de 3 (n = 8): The didecylamne (in an 8-10 fold

excess conpared wi.th th hi.o te dissplved in a 1:1 mxture of
dry DM/ THEH( gsg%g\ré&g&?y%g'ktf g%gtr%eg)t ?&n\téf?/h(}c%g%éeg gn at nosphere of N2.

To this sol galerteEsradded 25 (71800me ,par.1idommod ) MvikuBeseblved in dry
1-S-acetyl-2,3,5,6-tetra-O benzoyl -1-.thio-.B3-D.-gal act ofuranose 2 (0.5
mrol ). and @HE H¢P m8) JUND2e0&y\WDro8o07zd pha tRCTBABOBLO02229 mm@ll, 1.5

bromomal onate .(1-2 mmol , 2-4 equiv) dissolved in a.1l;1 mxture.of dry
ONEI THE. (4 FOR=ETREOERad: Fiah S6n Beds a0 hl REGHAF pokper aFif b4
overni ght. TFae nexhiABERENdtakbomyekablelateeBPaHads Mere sasahHldnidenoved
under high 5 vacuumw th gentle heating (to approxi mately 50C). The

resul tant arfdrpfons.sélv8 meslduéd wadadi ssulived wasbbheinngddedhgidacet ate
and then | et 0.gaok ohOc[QAULLCTRE §bU5CaDSL HERDeHRELSX oA N
Argon. After this time thggvolatile compounds were
removed under reduced pressure. The residue was then

10 diluted in EtOAc (100 mL) and washed twice with sat. NaCl
(2 x 100 mL), dried over NaS04, filtered, and the solvent
removed under reduced pressure. The residue was
bchromatographed (hexane-EtOAc 16:1, then hexane-EtOAc
6:1. TLC; Rf 0.57, hexane-EtOAc 4:1) to furnish N,N-

15 dioctyl-5-(2,3,5,6-tetra-0O-benzoyl-1-thio-B-p-
~ galactofuranosyl) sulfenamide as a pale orange syrup. (601
mg, 59%). R 0.57 (hexane-EtOAc 4:1). 'H NMR (300 MHz,
CDCl3): 6 7.26 - 8.11 (m, 20 H, 4 x COPh), 6.06 (m, 1 H,
H-5), 5.77 (4, 1 H, J 3.0 Hz, H-1), 5.66 (dd, 1 H, Js3,2

20 2.1, J3,4 5.0 Hz, H-3), 5.52 (dd, 1 H, Jo,3 2.3, Jp,1 2.9 Hz,
H-2), 4.79 (app t, 1 H, Jl'l_.S Hz, H-4), 4.73 (m, 2 H, H-6
- and H-6'), 2.94 (m, 4 H, 2 x NCHy), 1.56 (m, 4 H, 2 x CH,
dioctyl chain), 1.25 (m, 20 H, 10 x CH, dioctyl chain),
0.85 (t, 6 H, J 6.6 Hz, 2 x CH3); C NMR (75.5 MHz,

25 CDCl;3): 8 166.0, 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 (C-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 CHa,

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




removed by filtration and the solvent renbved fromthe 10 nother |iquors
under reduced pressure. The resulting orange residue was purified by flash-
chr omat ography 35% yield. Rf 0.6 (hexane/ EtOAc, 5:1). 1H-NVRNBO Mz,
CDCl13) : 8 .7.26 - 8.10 (m 20 H, 4 x COC6H5), 6.05 (m 1 578(d
1 H J1, V990115 iy 567 (dd, 1 H 53,2 15 2.1, 53, A’W@"ﬁ?‘zﬂz
'H3),--,,,,5.53 (dd, 1 H J2,3 2.1, J& 2328 Hz, H?2), 4.80 (app.t, 1 H J
4.5, H4), 474 (m 2 H H6 and H6'), 2.95 (m 4 H 2 x NCH2), 1.58 (t,
4 H J 6.6 Hixampfieletyl chain), 1.23 (br.s, 28 H, didecyl chain), 0.87 (t,
6 H J 6.7 Hz, didecyl chain); 13C NWR (75.5 Mz, CDC13) : 20 0 166.0,
165.7, 165. 61\7,15[651}16(@])6330(21;@!15) 6- 336,018 2Byl -133h3 p-f#33- 1, 130.0,
129.8, 129. 29. 6f 129. fl 1 28 4, 128.3, (aromatic C), 98.8
(Ci) 8l 39'{ 0“7‘?’%:?5(3’&’ ﬁ%‘aé“l(%% n7crf1(c-5) 63.4 (C-6), 58.6 (2
X NCH2), 31.9, 297 29. 6, 28.5, 26. 22.7 (16 x SCHZ

di decyl chain), 14.1 (&% p@%y]d'Qdécyﬁ Gt bR~ %h@@zoyérédthb?

C54H69NCRS. P08 6 I

N, N- Di oot vl IJ‘%‘—’f(z 3&%1%%?5%? l%%ﬁ%“?yl 3 hﬁiﬁ‘op:-ﬂ?3“?’8‘%3(‘)11SS"”@‘i in dry

gal act of ur aridgy| 93smr.f)enamrd/e 'I!BiF( nN3=m)) Was03en0Attled ZallewédJlbiw 2006
PCT/ A U03/ 00222 1-S- Acetyl - 5 6-tetra- Obenzoyl-l-thlo(g

gal act of urarﬂ)’s“etfgl(bmqﬁfﬁlollaf@ nﬁ131§|3) W%as 9dimed gy UK - dr §nd THER (25 nl) .

Di et hyl br omgpal.qpat 3 I, u was then added,
and the m xture was%’siﬁl r%!r_ielgmf%f m rlftj?f':es,loggllr?l%g%gt e}{rp%(r)alf‘ure under N2.
Di oct yl am necenfderdturie,. 4D1&31emmlaml41elmllaro ey i \apprws iLhemoratled and the

reaction_stirred for 70 at r.oom t enper at ure. under rgon. After this tinme
t he- vol EPI | EXSHQuES & F‘é’]‘?ﬁgle&nﬁln&é‘re F@&G&é&npﬁéégﬂ?@ tanetiesi due was

then 10 di | wd 400 EL@AGoLHOR e )er%@@r‘éa%ﬂ@@rt Mce ML salis NaGe thee X 100
m.), dried over Na2SO4, filtere and t he sol vent
volatile compounds were removed under reduced pressure

with heating to 35°C for 24 h. The waxy residue was then
diluted in EtOAc (100 mL) and the hydrobromide salt of the

15 excess amine crystalllsed out and was filtered from

| solution. The EtOAc solution was washed twice with brine
(2 x 100 mL), dried over Na;S0Q4, filtered, and the solvent
removed under reduced pressure. . The residue was
chromatograph'ea twice (silica, #1 hexane-EtOaAc 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-0O-benzoyl-1-thio-p-p-

_ galactofuranosyl) sulfenamide as a pale orange syrup. (50

mg, 21%). Re 0.54 (hexane/EtOAc 6:1). H NMR (300 MHz,
CDCl3): 8 7.26 - 8.12 (m, 20 H, 4 x COC¢Hs), 6.06 (m, 1 H,

25 H-5), 5.77 (d, 1 H, Jy,, 3.1 Hz, H-1), 5.67 (A4, 1 H, J3,»

" 2.1 Hz, J3,4 5.0 Hz, H-3), 5.52 (dd, 1 H, J2,3 2.3 Hz, J2,3

3.0 Hz, H-2), 4.79 (¢, 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, CDCl3): O 166.2,
165.9, 165.8, 165.6 (4 x CO,Ph), 133.7, 133.5, 133.4,
133.3, 130.2,.130.2, 130.0, 129.9, 128.7, 128.6, 128.5




removed under reduced pressure. The residue was chromat ographed
(hexane-Et OAc 16:1, then hexane-EtOAc 6:1. TLC, Rf 0.57, hexane-Et QAc 4:1)
to furnish N,N 15 dioctyl-S-(2, 3,5, 6-tetra-0- benzoyl-l-tthIJUN)ZﬂUB

gal act of uy@n8eYds)s sul fenanmi de as a pale orange syrup. (60 59% . Rf
0.57 (hexane- Et OAc 4:1). 1H NMR (300 MHz, CDC13) 7.26 - %”_{gg”(ﬂ"”éo H ..

4 x CePh) , 6.06 (m 1 H HG5), 5.726d, -1 H, J 3.0 Hz, H1) , 5. 66 (dd,
1 H J3,2 2021, J3,45.0 H, H3) , 5.52 (dd, 1 H J2,3 2.3, J2,, 2.9 Hz,
H2), 4.79 (&BpPh) . 190,.0J (8-5) bz B1H54)(C- 4)738@ml 2CH2) H-B8. antc+36! ), 2. 94

(m 4 H 2 2) 5 (m 2 I a 5 20 H,
10 x CH2, dﬁod:tcg;l G |n§363 %shé(’t' A2 ? 7 & é@iy 52 %38 @4\IIK9R (75.5
MHz, 25 CIXHZ@ 8 % 16@H], aﬁﬁe%ylléﬁaﬁn 165432(42chﬁﬁf%0 7LRM%3 (®s1)133. 3,
133.2, 133.0, 133.0, 129.8, 129.7, 129. 6, 129.5, 129.0, 128.5, 128. 4
128.3 (0C02PhY; b8 8l (6-1)Nag1 38YICHE (329. 86C-(A00)78.2 (C-3), 70.7 (C-5),
63. 4 (C—g), 58.6 (2 x NCH2), 31.8, 29.5, 29.3, 28.4, 26.9, 22.6 (12 x CH2,
30 dioctyl chain), 14.2 (2 x CH3) ; LRVMB (ESI) : mZ 875 [ (M+ Na)+ 450]
471 (93) 22196(1716&&)1 ﬁaﬂd‘dﬁ@&o\wtﬂﬁl QEDE LT LCToNOS BRA232:83 Exanple 3
N, N- Di hexyl -S-(2, 3 6-tetra- Obenzoyl-l-thlo(SD

gal act o'furarﬂ)‘%‘ﬁﬁe)csti}lfﬁger?arrﬂu@é 3 (n =

1-S-Acetyl-2,3,5,6-te O benzayl - 5 qgal act.of uranose 2 193
ng, 0.3 xm)l) was di stérrcﬂ Ted 81 % X ﬁﬁ: k“? %E)’te gTFIEi%gnﬁ‘I‘_‘}dﬁ/a t%(en
added fol | owe1hy 1rﬂld&g;hyi4el@haﬁ@>qal<q®aﬁr@, (433ck, a8 BPhaLpRAYLVeF @NGdde

m xture was allowed to stir for 10 minutes at room tenperature.
Di hexy! B%i n&d@edo ome, espydvaxents ofplsedivg @%@b@g)ldﬂaéll’lhéﬂlatld@d @md t he

reaction aII Q‘ett?la%to'l fg.he4(‘)celgc%gogo§ gr@%r @ture un e;ocl)\llg After this

time the e co unds were renove dudst P pressure wth
heating to &5ﬁpbmat&4ehfofhe haxy AfestrdyRiwasifBefhe reaction was

neutrallzed 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-f-p-galactofuranosyl)sulfenamide 1 (n
= 8): Yield: 50%. R¢ 0.4 (EtOAc). 'H NMR (300 MHz,
CDsOD): & 5.20 (d, 1 H, 7,2 5.4 Hz, H-1), 4.07 (dd, 1 H,
Ji,2 5.6 Hz, J3,4 7.7 Hz, H-3), 3.86 (dd, 1 H, Js,5 2.4 Hz,
Js,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 NCHy), 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); Cc NMR
(75.5 MHz, CD;0D): 00 92.4 (C-1), 82.8 (C-4), 80.7 (C-2),
78.0 (C-3), 72.1 (C-5), 65.2 (C-6), 59.8 (2 x NCHp), 33.2,
30 31.0, 30.9, 30.9, 30.8, 30.7, 30.6, 29.5, 28.6, 23.9 (16 x
CHz, didecyl chain), 14.6 (2 x CH;, didecyl chain); LRMS



diluted in EtOAc (100 nL) and the hydrobrom de salt of the 15 excess am ne
crystallised out and was filtered from solution. The Et OAc sol ution was
washed twice with brine (2 x 100nL), dried over Na2SO4, fidqt g/Neris and t he

sol vent under reduced pressure. The residue was I r aphed
tw ce (si\R’:E)(r:@t),(),?(ﬂ]LD hexane- Et OAc 8:1; #2 20 hexane- Et OAc lé)c‘i};l\“@g@ﬁg&f 0.54

hexane-Et OAc 6:1) to furnish N, N-di hexgb-5-(2,3,5,6-tetra-
O benzoyl -1 -thi o-(3-D- gal actof uranosyl) sul fenam de as a pal e orange
syrup. (50 mESRLY%Y/.. RP20[ 5 ¢hékard%@t Q88 6:1D0) ;1HRNSRC@308 fsr, CDCL3)

31575, 1 1 GobinaaS. B, 4 SRR Pous Pl Myabglth 22 TF D) B IF (9 L

(dd, 1 H J2,3 2.3 Hz, J2,1 3.0 Hz, H2), 4.79 (t, 1 H J 4.5 Hz, H4),
4.73 (m 2 H H6and H6.') , 2. 95 (m 4 H 2 x NCH) , 1.57 (m 4 H,
di hexyl chaiB§ameles (m 12 H, dihexyl chain), 0.84 (t, 6 30 H J 6. 6 Hz,

2 x CH3) _; 75. 5 ,, ,CDCL3). 166,.2 165 5.8,. 165.6, (4 X
C02Ph), ) %33.]7%,9\’%%‘,3’511“3%‘!\@,&“ tf?é’.“%,')DI%?EFEEEH? 3?9%&3%%19%@9?1@ ?&8‘."(7,
128. 6, 128. 5 -& JUN 2006 AR 03/079726 PEIOAYD3/Q0RRR 384 Ma£02Bh)op)91. 0
(C-1). 81.5 (C.4), 80.1 (C.2), 78.4 (C3), 70.9 (C.5). 63.4 (C6), 58 8 (2
x NCH2), 31.8.528% 64,26 B, 25.8 @8,xHCHD, dibexyfdchhin),Jsld. 2 §2 %, CH):
LRVE (ESI) r /. 818 [ (M+ Na) + 38% 796 (32) 186 (100) .. 5 Gener al
procedure fof-& H&¥ ddprbiecti®n @3 bénoat’e.3 prrettisng-grBapsE-Tb a
sol ution of {hp, prghect ed syl feram de (@-%), Mkl i@gdry ﬁ?tgﬁﬁloi.fé,lo m.)

i

under an atnosphere of N2 was 10 added one equival ent of sodi'um net hoxi de
(1M sol @bi onTs, e @r3/ Heet Farfol,) 3 . Pife (mealt HonHwés andf H-606) si 2.88 froom

L TEe o ke B e BB Tnl S L0 A RS gy
(m, 20 H, 10 x CH,, dioctyl chain), 0.86 (t, 6 H, J 6.6 Hz,
2 x CHs); *C NMR (75.5 MHz; CDsOD): O 92.2 (C-1), 82.6
(C-4), 80.5 (C-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
CH;, 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-p-galactofuranosyl)sulfenamide 1 (n
= 4): Yield: 62%. R 0.52 (EtOAc/MeOH 7:2). H NMR (300
MHz, CD3OD): 6 5.17 (4, 1 H, Jy,, 5.5 Hz, H-1), 4.03 (44, 1
H, J3,2 5.6 Hz, J3,4 7.8 Hz, H-3), 3.83 (dd, 1 H, Js,3 7.8

25 Hz, Js,s 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 NCH;), 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




removed by filtration and the solvent renoved under 15 reduced pressure to
yield the desired deprotected conpound. Exanple 4 20

. N, N-Di decyl - S-(1-t hi o-f3-Dgal act of uranosyl ) sul f enam de 1 ((gnJyN8)ie Yi el d:
50% Rf GyvdofdiodAc). 1H NVR (300 MHz, CD3OD) : S 5.20 (d, cééh‘m éozz 5.4 Hz,
H1) , 4.'07 (dd, 1 H J3,2 5.6 Hz, J3,4 7.7 Hz, H3), SP (é H J4,5
2.4 Hz, J4377Hz H-4)376372(|?12H H-2andH-5)36225(m2
HH-6andIO—1# 292( H 2 x NCH2), 1.60 (t, 4 H, J 6.4 Hz, didecyl
chai n) (SorACéEty’}E%ﬁ cﬁ Ge&AtraciPaiaeetyd.~90 thi o -6 -Bk-g Juo Bukmosk: decy |
chain); 13CsNVR (75.5 MHz, CD30D) : ~ 92.4 (G- 1), 82.8 (CG4) , 80.7 (C2),
78.0 (CG3), 72.1 (C5), 65.2 (CG6), 59.8 (2 x NCH2), 33.2, 30 31.0, 30.9,
30.9, 30.8, 30.7, 30.60 205ir2@dbs02at0h16rx1,GH, sdlsdgeﬁl; chain), 14.6
(2 x CH3, didec L chain LRVS - 9 JUN 2006 WO 03/ 070715 PCI/ AU03/ 00222
--25 (ESI) FFFYAgP-P-gincofynanose £981(390y, ; 5 HRMBnGR) cth fdafy CH,C1,

C26H53NGBS. ht 049232224 oF 492. 37368.

N, N- Di glg?w |7%,-(f?‘%t)hz‘% ?3 D"éﬁﬂs& §f uf&h oS @E@ﬁ%n‘éﬁw@qﬂde— @60 i el d:

46% Rf 0.28L(E o13H N 0 0 5 .16 J 5.5 He,
QL( & OBChm l:" Wtég QOM‘E@HI}@Q %01%%?1(: é t%%[)

H1) , 4.02 (dd, 1 H, J3,2 5. 6, J3 Mo 34,3
7.8, J4,5 21 53mmom)4yvas adaed(ap@ thelréhcdibnbwh, sthleq RH68¢dd, 1 H,

J5,4 2.5, H5), 3.57 (m 2 H H6 and H6 2.88 (m 4

H 2 x Nng“’qn‘%é%% th Obg ppde NCHZA %t%}}l%ﬁamﬁ the zrpa)c(cncpnz@ral(el 10 X

CH2, di oct yﬁlbhaédi)WJ.QhB@aEt ,a§. Hﬂaﬁ E;mg% 3? %"})/R %%5

CD30D) 0 922 (C1), 82.6 (C4), (C—2) 7 7

(C-6), 14k 5ghe fl@fﬁrﬂc&me 3%94ra13©d 6an<$0t15e Qﬁg&hlé?lagjeﬁ?waé (m%med CHZ

. + + 0,

?'7?“231'2 ?200) 20" Exa ‘? Ka&TRancdi TRy B onee b Maq et 9% 438
(150 mL) . The organlc prhase was then dried over Na,S0y,

O

filtered, and the solvent removed under reduced pressure.
" The residue was chromatogrgphed (hexane-EtOAc 2:1, TLC; Rf
15 0.38, Hex-EtOAc 2:1) ‘to-furnish 1-S-acetyl-2,3,5,6-tetra-
‘O-acetyl-l-thio-B-p-glucofuranose as a thiék clear syrup
(2.07 g, 72%). R 0.38 (Hex-EtOAc 2:1). !H NMR (300 MHz,
CDC1l3): & 5.91 (s, 1 H, H-1), 5.39 (d, 1 H, J3,4 3.8 Hz, H-
3), 5.23 (ddd, 1 H, Js;6 2.4, Js6 4.9, Js,s 9.5 Hz, H-5),
20 5.17 (s, 1 H, H-2), 4.57 (ad, 1 h, Js,6¢ 12.3, Jg5 2.4 Hz,
H-6), 4.43 (dd, 1 H, Ju5 9.5, Js,3 3.8 Hz, H-4), 4.10 (m
H, H-6"), 2.38 (s, 3 H, SCOCH3), 2.00-2.14 (4 x s, 12 H,

1

OCOCH3); C NMR (75.5 MHz, CDCls): & 192.7 (SCOCH3) ,
170.5, 169.6, 169.0 (4 x OQOCH3),F85.4 (C-1), 80.9 (c-2),

25 79.2 (C-4), 73.3 (C-3), 67.9 (C-5), 63.0 (Cc-6), 30.7

' (SCOCH3), 20.7, 20.7, 20.7, 20.6 (4 x OCOCH3); LRMS (ESI):

"/; 429 [(M + Na)* 100%]. - '
ALNLDioctyl—S—(Z,B,S,6—tetra—0—acetyl—l~thio—B—D-
glucofuranosyl) sulfenamide 6 (n = 6).

30 To a solution of 1-S-acetyl-2,3, 5,6-tetra-o0-
acetyl -1-thio-B-p-glucofuranose 5 (375 mg, 0.92 mmol) in

dry THF (ZQ.mL)_Was:added diethylbromomalonate (314 pL




N, N-Di hexyl-S- (1-thio-(3-Dgalactofuranosyl) sulfenamide 1 (n = 4):
Yield: 62% Rf 0.52 (Et CAc/MeOH 7:2). 1H NMR (300 MHz, CD30D) : S 5.17 (d,
1H J,,2 55 Hz, H1I) 4.03 (dd, 1 H, J3,2 5.6 Hz, J3,4 Jl@?dﬂg H-3)

3.83 (dd, 1 H J4,3 7.8 25 Hz, J4.5 2.5 Hz, H-4), 3.73 (a %Q H .

Hz, H2).WOR30WTiidd, 1 H, J5,4 2.5 Hz, .tr5,6 6.3 Hz, H /Aé"’%‘c’é’zﬂn 2 H
H6 and H6'), 2.89 (m 4 H 2 x NCH2),5,41.57 (quintet, 4 H .9 Hz,

di hexyl chain), 1.27 (m 12 H, dihexyl chain), 0.87 (t, 6 H, J 6 8 Hz, 2 x
C3) ; LRVB,(Epl uiv0) Nand -t16¥m 2421 £ JwalkB 6 ikaR). fExanrpI e 7
WO 03/ 07071% 52 %mé‘ig %%ﬁ‘)iz%%g@%q/ AU03/ 00222

1-S- Acet yl - 203m5n16testaa Poam et ghPEra ke CUBIR) feof urRifsser1a8ing a stirred

sol ution of 1, pent a- 0- acet f 2n8

mol) in dr Cii%(ﬁ]? 53 gg Wﬂ?l g éi ﬁn%elguﬁgov\%gsga e %télfdJnEdl?etrachl ori de
(660 JIL, $u6 m&%loﬁ%@é éelﬂkaat esrt himlacet ixoatinpkdtigire  10. 3
nmol ) was added and the reaction was stirred for. 80 m utfs at O*C under

N2. AfteF thinderime. t heftencthds Gage BRE (TRP it SUPo NEE03 (150 nl)

and Et OAc (150 n1_ 10 Th ar &gy L0F gajuc | ayer was

washed oncé&® WAOYﬁ ger Feﬁé%l%%f%%%gu&g? ar%g@grnce vlv%é;ﬁﬂ agq. Nadl (iSO ni)
The organa@lﬁha@elwast@hen(dDDeﬂLO)vamdl\iat%CMQluttmm evvmedartdﬂtcﬁe sol vent

renoved under reduced ressure The reg vvas tog 3,

(hexane- Et O8gth: aqg- We1R(21% 330@81“L?-|ex 'fu n| 5

| -5 acet yl - %nga 58% gsmantoréﬁswa hn&@toréﬁ&éﬁ L@@ésﬂémse B a thi ck
cl ear syrup 2 (Hex-EtOAc 2:1). "H NMR (300 MHz,

CDC13) 50 - %s@due waH chlrQI)\atOQEaBbe(ﬂd (hexpngEUORC gl44l. ehep 5 23

ddd, 1 H J5,6 T S 1H H2
El. 57 (dd, | ﬁxan?BEEOA‘iz |°Qr%C g 03&45 %%eftf%‘% ?d”ftﬁ 174,5 O- 23
1 T4,3 3.8 HzHidh Nlelﬁl&thi S-(2,3,5,6-tetra-0-acetyl-1-thio-B-p- :

glucofuranosyi) sulfenamide as a pale yellow syrup (175

mg, 26%). Re 0.74 (hexane-EtOAc 2:1). 1y NMR (300 MHzZ,

15 ©DCls): & 5.32 (dd, 1 HN Js,q 4.1, J3,2 1.2 Hz, H-3), 5.27
(@dd, 1 H, Js,6 2.4, Js,6- 4.9, Js,4 9.3 Hz, H-5), 5.18 (d, 1
H, B, 2.7 Hz, H-1), 5.08 (a4, 1 H, J2,3 1.2, Jz1 2.7 Hz,
H-2), 4.59 (44, 1 H, Je 12.3, Jg5 2.4 Hz, H-6), 4.31 (dd,
1 H, Jos 9.3, Ja,3 4.1 Hz, H-4), 4.16 (ad, 1 H, Js.¢ 12.3,

20 Je.s 4.9 Hz, H-6'), 2.87 (broad t, 4 H, 2 x NCHz), 2.00-
212 3 x s, 12 H, 4 x OCOCH;), 1.50-1.62 (m, 4 H, 2 x
CHp), 1.20-1.36 (m, 20 H, 10 x CHz), 0.88 (t, 6 H, J 6.7
Hz, 2 x CH3); *’C NMR (75.5 MHz, CDCls): & 170.6, 169.7,
169.4, 169.3 (4 x OCOCH;), 91.2 (C-1), 79.7 (C-2), 78.4

25 (c-4), 74.1 (C-3), 68.2 (C-5), 63.0 (C-6), 58.7 (2 x NCHp),
31.9, 29.5, 29.3, 28.3, 26.9, 22.7 (12 x CHpz), 20.8, 20.7
(4 x OCOCH3), 14.1 (2 x CHy); 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).




H H 6 2. 38 (s, 3H ScocH3) , 2. 00 - 2. 14 (4 x s, 12 H  OCOCH3) '3

C NWR (75.5 MHz, CDC13): 5 192.7 (SCOCH3), 170.S, 169.6, 169.0 (4 x

- OCocH3), 85.4 (C-1), '80.9 (CG2), 25 79.2 (C4), 73.3 (C_%’}UWZ(% (C5),
63.0 (C 6%\,0(%9 §7130 dry THF (20, nL), wasadded di et hyl brono Ionape (314 gL,

(scocH3) 2013 00 7, 2 0. 7. 2°0. 6 (4 x OCOCHA ; LRMECP/AEPY002L2,| ~ 25 9

(M+ Na) + 1004 N, N-Dioctyl-S-(2,3,5,6-4¢gtra-0-acetyl-I-thio-o-D i

gl ucof uranosyl) sulfenamde 6 (n = 6). To a solution of

1- S-acetyl - 2, 3, 5, 6-t etT@-&-selet Ybn | of hivowod D@ HCHE-WAMWSE 6 Hedh -1y, 0. 92

mmol) in WO 03/070715 - 9 JUN 2006 PCT/ AU03/00222 - 27 1.84 mmol, 2 nolar

equi v.) and a@etydx}urtel awds D-tlivgathfarosyll) mulfteesmatier dadit egpePadr e

under Ar. Dioctylanmn (1. 3,69 nmmol,._ 4 nolar equiv.) was then added
and the rea%rfl?%L }/\%séa@f ir%f?oéﬁ P%‘? Bhb ‘ﬁa%ta‘?%%%qrberrﬁ’é%“gtv%@ fHder Ar.
After this tiagudh y@l&;il%%@%g§ r r ed c%er I ced
pressure. The resi gzue \bas' tlhen 1 Tut ed'ﬂ?n@ﬁ WIOO réar?%q#ﬁg &fut i on
washed t W cestimitdd atpr NeClmi(rdi txe d 0k ntdom dtdrgtbromerrNazdd, il t aredy and
t he sol vent removed under reduced pressure. The 10 resi due was

chr omat ogr aphett (¥l E el ben | wahdreuaddmedemakd Ambertite AR 0. 74,

hexane- Et QAC1 25 L)t 0 robHiNi $8 1NNl 06t +fe 632v3nt5
6-tetra-O acetyl -i-t ﬁieo-(é- D dl ué?of'uranosae) (Sélljyglelﬁaﬁleragvgg ‘én%SFe yel | ow
syrup (175 mgpusifpreRfsuer4 (TrexarssiEh@Aowad DhrohdthiyRapde@d NRtOALS

1150 2.4, 35, 50,29 5mopCsSapant s 1) ol meafdqrytosy y.
oy 58% S P sltcdthotnogind full banibis®hs § s fllangrbhofe®™ ]
(dd, 1 H J6eld245 m0 X639 .4. RHD, 28 GELOA2-RIxéhe oadl), 4HNMR X NCH2)
2.0 (300 MHz, CD3OD): & 4.92 (d, 1 H, J 2.6 Hz, H-1), 3.98 (m
2 H, H-2 and H-3), 3.87 (m, 2 H, H-4 and H-5), 3.72 (m, 1
H, H-6), 3.55 (dd, 1 H, Je.,¢ 16.8, Js.5s 5.5 Hz, H-6'), 2.82
15 {(m, 4 H, 2 x NCH), 1.49-1.61 (m, 4 H, 2 x CH;), 1.16-1.33

r

(m, 20 H, 10 x CH,), 0.83 (app t, J 6.5 Hz, J 6.9 Hz, 2 x
CH;); LRMS (ESI) "/, 458 [(M_+ Na)®* 24%] 436 (8) 242 (100).




2.12 (3 x s, 12 H 4 x OCOCH3), 1.50-1.62 (m 4 H, 2 x CH2), 1.20-1.36 (m

20 H, 10 X CHZ) 0.88 (t, 6 H J 6.7 Hz, 2 x CH3); 13CNl\@gng>@wr|z, |
CDC13): S 170.6, 169.7, 169.4, 169.3 (4 x OCOCH3), 91.2 ( 1887 (c2),

78.4 25 ( 1(03) 68.2 (C-5), 63.0 (CG6), 58.7 ( 31. 9,

29.5, 29 g“&%émgﬁqza 9, 22.7 (12 x CH2), 20.8, 20.7 (4 x%bzm 1 (2

X CH3) ; LRMS (ESI) '/, 627 [(M + Na) ?2%7% 642 (32) 605 (22) 242 (100).

30 Exanple 8 N, N-Di octyl-S- (I-thio-(3-Dglucofuranosyl) sulfenamde 7 (n
6). - 9 JURi2B061 el 0BABI0715 PCT/ AU03/ 00222 - 28 To a sol ution of

N,N—di octyl-S-(2,3,5,6-tetra-0- acetyl-I-thio-f3-D-glucofuranosyl)

sul fenam de (140 ny, 0 23 mol) in dry MeOH (10 m) was added one

. equi val ent ofX2 9(230 JiL, 1M solution in dry McOH). The reaction was 5
stirred for 70 m nutes IiSqtine_the

T 1 B 00164 ESPEF AL 486 %Egcg:' (HI}I'-%) Byec%lfnp %Hfi

sol ution sgeutr lised wth Anberlite IR sin terérd ~and
. the solv PéndSedetrabred r B Bl prbssuPlee ind asisiaduslakas were
chr omat ogr aphedetﬁi@@ by TéeLfEh&F &Q%A@@%ﬁ%@qe‘}c-ﬁﬁt@nﬁ&%&é

N, N- di oct yl - SQ% %0 t hi 0- O- Dg éleofuranosyl) sul.fenam de as a white

anmor phous™ sof 1d° 43 " fgS* 535S RI2D . 2IYERTEHE WMOA-’YI)CODEPPNWRUPBOO
MHz, CD30D) 4M®2)(d, 1 H J 2.6 Hz, H1) , 3.98 (m 2 H H2 and H3),
3.87 (m 2 H H4 and H5), 3.72 (m 1 H H6), 3.55 (dd, 1 H J6,6 16.8,
J6,5 5.5 Hz, H6') , 2.82 15 (m 4 H 2 x NCH2), 1.47-1.61 (m 4 H, 2 Xx

CHZ),1196133 (m 20 H 10 x CH,), ™83 (lapp t, J 6.5 Hz, J 6.9 Hz, 2 X
CH3) ; LRMS (ESI) 10/2 458 | (M + Na)+ 249 436 (8) 242 (100). - 9 JUN 2096
WO 03/ 070715—=29  Bi UI ogi cal—Data-jExarpte—9
Genus Susceptibility MIC

Mycobacterium tuberculosis + < Sug/ml

M. avium intracellulare + < 5pg/ml

M. fortuitum + < 5pug/ml

M. abscessus + < 5ng/mi

Rapid Growing Atypical =~ ™ + < 5pg/ml

Mycobacterial Strains

Nocardia asteroides + < 5pg/ml

N. nova ' + < 5ug/ml

Staphylococcus aureus - Ea 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 pL of a 10 pg/mlL 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.



PCT/ AU03/ 00222 | nhi bition of various bacteria by conmpound | (n 5 8) is
described in Table 1. The biological data were determ ned by either the
. BACTEC or Muel l er-Hi nton agar nethod and expressed as a m gi QE i.nhi bitory
concentration (MC). 10 Table 1 GenusSusceptibilityM C MYC bJ t“er'i um

t uber cul oMEBATEIYH/ M M avium intracel | ul are+< 54g/ M M PEHAURT0REm-<
599/ M K. abscessus+< 54g/m Rapid G ow pg Atypical +< 51tg./m
-Mycobacterial Strains Nocardia asteroides+< 5[ig/m N.. nova+< 5gg/ m
St aphyl ococcus aureus5 - 50 Ag/nl S. aureus (Coagul as- +5 - 50 gg/ni
negative) Ebteracocci sp.+5 - 50 gg/ Exanple 10 Inhibition of "various

bacteria by|Osgpoass teshedl5 6, and n = 4}303991111@3( rddyed afn Thaljibd tionThe
bi ol Og| cal ¢ e mhea 016 rR-btt-e4 /—\\SS&y rret-hod- Fhe
zone of inhi %tclogﬁcﬁﬁglff@a§@?%aﬁérgng a?rbt rafl‘y) scale: (*%. =large

zone of inhibition, = no zone of inhi bltllorb}l =Cegypound T (N, &6, and n|4)
were testedlby 20 spotting 3 gl of a 10 gg/nm_sanpl ¢ onto filt

a
whi ch w as|peadéduensabltawnsof bacteria.| IN.(B. =Cdnpound 1 (n+=+ 8) was lsed
as a positiye cont:rol. WO 03/070715 - 3( 9—3HIN—2096—PCH-AUD3/-00222
1 (nh=6) +4+
Staphylococcus aureus 1 (n = 4) +
1 (n = 6) +++
Enterococcus faecalis 1 {(n = 4) Bt
1 (n = 6) +4++

5 Industrial Applicability

The compounds_ of general formula (I) are anti-

microbial agents.




O gani sm t est edConpoundZone of | nhibition Mycobacterium snegmatisl(n =4)++
1(n =6) +++ Bacillus subtilisl(n =4)++ 1(n =6)+++ Staphyl ococcus aureusl(n
=4)+ 1(n =6)+++ Enterococcus faecalisl(n =4)+ 1(n =6)+++ 59 A6 i gl I

| i cabi ] e conmpounds, of general fornula.(l) are ia
S\ngs ¥ b%&?"gb‘oa WD 03/ 070715 - 31 5 10 15 Refer enceseyé??%l?g%’?oozzz
The di sclosure of the foll owi ng docunenB& +s incorporated herein by
reference: Onven, D. J.; von Itzstein, M Carbohyr Res. 2000, 328,

287-292. MarB&fErencesvari no, K.; Mletti, Alves, M J. M; COIIi,
W de Lederkrener, R o 9 tt
Marino, C.: Marino, K?;hl}éldg@s%ﬁ reerg%r t%% %’/ﬁb‘ﬁggé 89Wme%”€esé M

Car bohydr . iR&mrp’kﬁ:Q&edSh@reiﬁGb}zS%efEh&hge Q; Liu, H J. Am Chem Soc.
2001, 123, 6756-6766. Brinmconbe,,J.; Gent, P.; Stacey,,M J. Chem Soc.
Org. 1968, 567-569. Brimaconbe, J.; Da'aboul, 1.; Tucker, L. J. Chem Soc.

Org. 197%, 3762. Owen, D. J.; von Itzstein, M. Carbohyr. Res.
2000, 328, 287-292.
Marino, C.; Marino, K.; Miletti, L. C.; Alves,
M. J. M.; Colli, W.; de Lederkremer, R. M. Glycobiology
1998, 8, 901-904.
10 Miletti, L. C.; Marino, C.; Marino, K.; de

Lederkremer, R. M.; Colli, W.; Alves, M. J. M. Carbohydr.
Res. 1899, 320, 176-182.
Zhang, Q.; Liu, H. J. Am. Chem. Soc. 2001, 123,
6756-6766. ,
15 Brimacombeb_q.; Gent, P.; Stacey, M. J. Chemn.
Soc. Org. 1968, 567-569. |
Brimacombe, J.; Da‘aboul, I.; Tucker, L. J.
Chem. Soc. Org. 1971, 3762.
Lemieux, R. U.; Stick, R. V. Aust. J. Chem.
20 1975, 28, 1799-1801.
de Lederkremér R. M.; Cirelli, A.; Sznaidman, M.
L. Carbohydr. Res. 1986, 146, 233-240.
Shin, J.; Perlin, A. Carbohydr. Res. 1979, 76,
165-176.
25 de Lederkremer R. M.; Cicero, D.; Varela, O.
Tetrahedron 1990, 46, 1131-1144.
. de Lederkremer, R. M.; Marino, K.; Marino, C.
Anal. Biochem. 2002, 301, 325-328.
Pathak, A. K.; Pathak, V.; Suling, W. J.;
30 Gurcha, S. S.; Morehouse, C. B.; Besra, G. S.; Maddry, J.
A.; Reynolds, R. C. Bioorg. Med. Chem. 2002, 10, 923-928.




Lemeux, R U.; Stick,"R V. Aust. J. Chem 20 1975, 28, 1799-1801. de
Lederkremer R M; CGrelli, A ; Sznaidman, M L. Carbohydr. Res. 1986,

- 146, 233-240. Shin, J.; Perlin; A Carbohydr. Res. 1979, 76§ JU8300676. 25 de
Leder kr enmgy @07( .. Ccero, D.; Varela, O Tetrahedron 1990’r 46, 1131-1144.
de Leder kPedV¥%HS M- Marino, K : Marino, C. Anal. Bi och&mA388/8922301
325-328. Pathak, A K.; Pathak, V.; Sul-insg -W J.; 30 Gurcha, S. S.;
Morehouse, C. B.; Besra, G S.; Maddry, J. A ; Reynolds, R C. Bioorg.

Med. Chem 2002, 10, 9Z3x@28. B.9 HINL20@6 WO 03F0%G371Pp.PCEAAYN3/ 00222 32

Ernst, B.; t .. Sinay, .P. (Eds), b drates in_Chem stry and
Bi ol ogy, Wr%%fgegyéy\ﬁéq%é%c%ﬁogﬁr%l? _102{.13/ {r Wéi@?(,‘vﬁﬁ' H.; Rendle,
P. M; Sins, weinMeid, 200hemo1g0c. Perkin Trans 1 2000, 13, 2010-2014. 10
-9 JUN 2006 WD 03/070715 PCT/ AUO3/ 00222 - 33 Cains: 1. A conpound of
general formula (1): kFnreesivx RR afd ;RRap@lehe B-hd.sademer, difFMerédnt 5
and are sele fr, t QUR,..CONSI_Sti of, hydr.age optionally

substi tutgd %%’%g’o é‘%k@w Q%r%?j&g]pﬁréar?ﬁ Ily gl@%)St iltjhUt %(Sﬁ%i%gé%l kenyl, provided
that RL and R2 may not both be hydrogen, or RL and R2 together with the
nitrogen atom from which they depend forma saturated or

10



10 unsaturated, optionally substituted heterocyclic group which may

i ncl ude additional heteroatons selected fromthe group coqgmﬁ@ of O
~Nand S, or RL and R2 together with the nitrogen atomfr h t hey
depend f tionally substituted | actam noiety; 15 i Lect ed
fromtheo‘é?gg’gmggqgsisting of OR3, SR3; NR3R 3, hydrogerll)?éjrﬁéﬁgg@rzl?- CN, C
(O NR3R 3, C (0) OR3, OS03R3, OPO3R3R33; NNR3R 3, SNR3R 3, NHSR3, SSR3
and substituted alkyl; X2 is selected fromthe group consisting of OR4,
20 SR4, NR4REﬁ1?_l‘B§drogen, hal ogen, CN, C (O NR4R 4, C (0) OR4, OSCBR4,
OPABRAR 4, NNRAR) 4 omRARa SRR 1 S84, upstituted alkyl; X3 is
sel ected fromthe group COHS?EII ng 0?1 OR5, lijt%%%s(,f)l\l'RSF\’ 5 hydrogen, hal ogen,
CN, C(O NRSR 5, C(O ORS, 25 0OS03R5, OPO3R5R 5, NNRSR 5, SNR5R 5,
NHSR5, SSR5 and substituted afkyl; X4 is seled®ed fromthe group
consisting of OR6, SR6, NR6R hal dgen, CN, C (O) NR6R 6, C (O
OR6, (OSO3R6, OPO3R6R  6¢ NNROR 6, "M\HSR6, SSR6 and 30 substituted

alkyl; R3, R3, R4, R4,"&, RSG5, and R 6 the sane or different and
are sel ected fromthe group cogsi’sting,of - 9 2006 WO 03/070715

PCT/ AU03/ 00222 34 hydrogen, oﬁti onal IX/ substituted al kyl, optionally -
substituted aral kyl, optionally substituted aryl, optionally substituted

acyl and a carbohydrate noiety; or .a_pharmaceutically acceptable salt
thereof. 5 2. A conpovﬁ?le@f%%n crflaiar‘?ng?rf“%Yngl?‘?n Bl ‘?noror‘?ﬁ1 Ri%r R is

C4- 24 al byl amd are stherted fyan dgen groudd-hsdldying oF. hiRliroge®? 10 .
al kyl . optionally substituted Cs.3p 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 X; is selected from the group consisting of ORj,
. SR3, NRsR’3;, hydrogen, halogen;- CN, C(O)NRsR’;, C(O)ORs,
OSOsR3, OPO3R3R‘3, NNR3R‘3;, SNR3R’3, NHSRi;, SSR3; and
substituted alkyl;
. X; is selected from the group consisting of OR,,
20 SRy, NR4R’4, hydrogen, halogen, CN, C(O)NRsR’,;, C(O)ORy,
OSO3R4, OPO3R4R’4, NNR4R’4, SNR4R’,, NHSR,, SSR, and
substituted alkyl; |
X3 is selected from the group consisting of ORs,
SRs, NRsR’s hydrogen, halogen, CN, C(O)NRsR’s, C(0O)ORs,
25 OSO3Rs, OPO3RsR’s, NNRsR’s, SNRsR’s, NHSRs, SSRs and
‘substituted_alkyl;
X4 is selected from the group consisting of ORg,
SR¢, NR¢R’¢ hydrogen, halogen, CN, C(O)NRgR’s, C (0)ORg,
OSO3Res, OPO3ReR’g, NNRgR’s, SNRgR’, NHSRg, SSR¢ and

30 substituted alkyl;
Rz, R’3, R4, R’4, Rs, R’5, R¢ and R’ are the same or

different and are selected from the group consisting of




4. Rl or R2 alkyl. A compound as clainmed in claim2 wherein one of 1is
C6_12 al kyl and the other is hydrogen or C6_12 A conpound as clainmed in

- claim 3 wherein one of is C8_ 10 alkyl and the other is hydrdbetlor Ca-1o
5. A compound as clainmed.in claiml wherein both RL 15 or R2 are C4-30

al kyl . 6.WYARYEHSund as clained in any one of clains 1 t 8CE/AREP®R2A X1 is
OR3. 7. A conmpound as clainmed hydrogen3#s#r-Cl-30 acyl. 20 8. A conpound as
clainmed wherein X2 is OR4. 9. A conpound as clainmed hydrogen or Cl1_30 acyl.
10. A conpobwdragesn) apmeton2blwhevrbshikated @RSyl 1lopt @milund as cl ai med

hydr ogen or -30. a ._ln.claim6 wherein I s.in any one of clains 1 to
7 in C|ain]§géﬁg%EPEgém?¥%l$%fan998ﬁ8n8$i%|£$H§t1t¥63§ ??§%4ain110,.mhere!n
RS is 12. Aopenpadnlyasus el febdeiinaapdy ah8 &f c&l8biPadat® mdiletpierein X4 is
OR6. 30 .13. A conpound as clainmed in claim 12 wherein R6 is hydrogen or

Cl-30 acyl. 14. A compounGolasrid Geieicd N ANYc Qs 41 L1218 chdr@o¥3  having
the gengy al 2f. ormul a (Zl agc;mpv\ol?lrgg’/gs?ogfgin?g/1'61\1U0c31/59i9n2212 wHer3eS:in /oqué Iof
R; or Ry is Cy4.p4 alkyl and the other is hydrogen or Cg.nq
alkyl.
3. A compound as claimed in claim 2 wherein one of
R; or R; is Cg-12 alkyl and the other is hydrogen or Cs_i3
10 . alkyl.
4. A compound as claimed in claim 3 wherein one of
Ry or R; is Cg.1p alkyl and the other is hydrogen or Cg.jo
alkyl. '
5. A compound as claimed in claim 1 wherein both R;
15 or R; are Cy-3o alkyl. -
6. A compound as cléimed in any one of claims 1 to 5
wherein X; is ORj. S _
7. A compdund as claimed in claim 6 wherein R; is
hydrogen or Ci-3p acyl.'
20 8. - A compound as claimed in any one of claims 1 to 7
wherein X, is OR,. oo ,
9. A’ compound as claimed in claim 8 wherein Ry is
hydrogen or Cj;-3p 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 X; is ORg.
30 .13. A compound as claimed in claim 12 wherein Rg is
hydrogen or C;-3p acyl. '
14. A compound as claimed in any one of claims 1 to 13

having the general formula (Ia):




X3 5 15. A conpound as clained in any one of clains 1 to 13 having the
general formula (Ib): X3 S -NR2 16. A conpound selected fromthe group
consisting of: 10 N,N-Didecyl-S(2,3,5,6-tetra-0O benzoyl -1 -t hi o-o-

D gal act of uranosyl ) sul fenam de N, N-Di octyl-S- (2, 3, 5,

6- t et r a- OMPRAGIN { “thio-(3- D gal act of ur anosyl ) sul f enani‘dg/AU3/00222
N, N- Di hexyl - S—(2 3,5,6-tetra-0O benzoyl=13%hto-f- 15

D gal act of uranosyl ) sul fenam de N, N-Di decyl-S- (1-thio-(3-D

gal act of uranosyl )sul fenamde N ND octyl-S (1-thio-(3-D

gal act of uranosyl ) sul fenam de  2¢4N, N-Di hexyl - S/R( 1-thin-(3-D

gal act of uranosyl ) sul f enam de O
N, N-Di octyl -S-(2, 3,5, 6-tet acetyl - =t hi-o=K3
gl ucof ur anosyl ) sul f enami dé*? N N- Di ct |- S (1\t~‘§|n f3-D 25

gl ucof uranosyl ) sul f enam de. 17. %of prepafation of a conpound of
general formula (1): -9 JUN 200¢6- WO 03/070715 PCT/ AU03/ 00222 - 36 X3 -N

"R R2 X2 X1 conprising reacting a conpound of general formula X3 X2 X1

5 15. A compound as claimed in any one of claims 1 to
13 having the general formula (Ib):

Ry
Ra
16. A compound selected from the group consisting of:
10 N, N-Didecyl-S-(2,3,5, 6-tetra-O-benzoyl-1-thio-B-

D—-galactofuranosyl)sulfenamide
' N}NLDioctyl—S%(2,3,5;6-tetra—0—benzoylél—thio—B~
D~-galactofuranosyl)sulfenamide
N, N-Dihexyl-S-(2,3,5, 6-tetra-0O-benzoyl-1-thio-§-
15 bp-galactofuranosyl)sulfenamide
N, N-Didecyl-S- (1-thio-B-p-
galactofuranosyl) sulfenamide
N, N-Dioctyl-S-(1-thio-B-p-
galactofuranosyl)sulfenamide
20 N, N-Dihexyl-S-(1-thio-B-p-
Qalactofuranosyl)sulfenamide
. N, N-Dioctyl-S5-(2,3,5,6-tetra-0O-acetyl-1-thio-B-p-
glucofuranosyl)sulfenanide -
N, N-Dioctyl-S-(1-thio-B-p-
25 glucofuranosyl)sulfenamide.
17. A method of preparation of a compound of general
formula (I): '




wherein is an acyl group, preferably acetyl and X1, X2, X3 and X4 are as
defined above with the proviso that 5 none of R3, R 3, R4, R 4, R5, RI15,
R6 and R16 is hydrogen but, instead, is a protecting group; wth a conmpound
of general formula (I11): /RL HMN R2 wherein RL and R2 é%%h%ﬂWﬁed above; .
10 in thewprsmenge of a bis-activated alkyl halide; and,p@Epii@naihy
renmovi ng the protecting groups. 18. The use of a conpound of general
formula (1) as clainmed in any one of €l aggs~1 to 16 in the manufacture of
15, a nedicanment for use in the trgatnment of a mcrobial infection. 19. A
phar maceut i cal conposition conpristhg a. conpound dRigeneral fornmula (1) -as
clainmed in any one of clains 1 tg a pharndceutically acceptabl e
carrier. 20 20. A nmethod of k,llifig a\mcfo Qﬁﬂ* m ot her than a _

m croorganismin situ in a hurtan or api-] body, npri sing exposing said

m croorgani smto a conpound of geng al f kqula () 2s claimed in any one
of clains 1 to 16.

comprising reacting a compound of general formula
(I1): ' ‘

X4
O

Xs S —Ry
X3 X1
wherein is an acyl group, preferably acetyl and
X1, X2, X3 and X; are as defined above with the proviso that
5 none of Rs, R'3, Ry, R'4, Rs, R's, Rg and R’ is hydrogen
~ but, instead, is a protecting group;

with a compound of general formula (III):

- wherein Ry and R; as defined above;

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

10

removing the protecting groups.
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.

19.

18.

15.

A pharmaceutical composition comprising a
compound of general formula (I) as claimed in any one of
claims 1 to 16 and a pharmaceutiéally acceptable carrier.

20  20. A method of killing a microorganism other than a

microorganism in situ in a human or animal body,

comprising exposing said microorganism to a compound of

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




