- - NOVEL SULFENAM DES Techni cal Field The present
i nvention relates to novel sul fenam des that have an

wa@raosoiesdbi al action, methods for their synthPGI/aUu2004/001115

5

phar maceuti cal conpositions containing them and net hod
of treatment of patients suffertng microbial infection
. Background Art Many bacterial di seases once thought
to be on the decline arBOVELi BHLEGNRYIPESener ge and
annual |y devastate popul ations in many countries .

This problemis anplified by the energence of many new
drE&E%ﬁ%h&iEﬁﬁ‘rai ns of the nicroorganisns that
cause these @iheepsesen@iinvidindliesi rdlzHes afcimvede

chem.str . n von |l tzstein, .2000) .has led tq the
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deSor ek ibe |syw thal stigu ghh asingrrdhi wiarst 1 odwmprast iyl end

bi . ' I i 1Ps
ool i U SRARP R GRRSIGNE  fEradie
19sffgdicyg imiquebisd, imfidqieiontle Lederkremer, Colli &

Al ves, 1999; Zhang Liu, 2001; Brinaconbe, Gent &

St acey, 1968; Bri naconbe, Da'aboul & Tucker, 1971;
OLeBEé&E_r&EEL&SE 1975: de Lederkrener, CGrelli &
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Sznai dman, 1986y Bhicte¥ilkAr ldikseak®t) o ligderdirterer be on the
C cerq .& Varel 199Q; de Lederkre , ri

Ve s gre Bt e B AN olf plfudlly dovastate
Mo peipouiseiBes i mvait rge s Reyel dBhi2aopebiemsts Fpptified

& ?yg%e 2000 drtd N HER, Hew! ¥60f UrS00SEa DSl IYs of the

and”bi ol ogy none to date have provided conpounds that )
ar @IGHANTEANIEUS AT FRISR HiDTA IhERRTIFHes Our interest in
Di sahesig-diodde-Hamaartidwn(den pe esamt T tavesnin pre030) has

co1cel et genetallaty hpovelo sl spen feguc sk s o
agents described below. Although significant chemistry and
biology has been published (see, for example, Marino,
Marino, Miletti, Alves, Colli, & de Lederkremer, 1998;
Miletti, Marino, Marino, de Lederkremer, Colli & Alves,
1999; Zhang & Liu, 2001; Brimacombe, Gent & Stacey, 1968;
Brimacombe, Da'aboul & Tucker, 1971; Lemieux & Stick,
1975; de Lederkremer, Cirelli & Sznaidman, 1986; Shin &
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 have provided compounds

that are clinically useful antimicrobial medicines.

Disclosure of the Invention

The present invention is concerned generally with

novel sulfenamides.

In a first aspect of the present invention there

is provided a compound of general formula (I):



is provided a conpound of general formula (l):/ ><T -
- NV X\ X X2 X X wherein Ais selected fromthe

w@e@apiesnsi sting of , S, SO SO, Se, Te, NRPCT/ER2(R4/001115
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N and C(O; and, when Ais 0 and q is 1, one of and R
is selected fromthe group consisting of hydrogen,
optionally substituted or al kyl, alkyl when
interrupted by one or nore h er oakQns or f uncyi onal

groups sel ected from ou nsisting f“0 , S,
-N=, NR and - “?(P

& Ty stbstit ut ed
C _or >C al kenyl kenyl vvhe nqupt ed one or
nore het eroat ons or Xsunctl

S seI ect edRer om

the group consisting of 0 ,”%, XZN: 'R and - (V)

C(2)(T) - , optionally substituted aral kyl which may

be interrupted within the alkyl noiety by one or nore

het er oat ons orhéxgyct idned splepsedof ot eth¢ ronetmeconsisting

C&@)pd:Ol’gSl d)ngS§2f, Q’.e’, %e 'NM: &Bl@‘n N —(—>Y)O and C(O) ;

, optionally substltuf ed acy optionally
Ssubstituted %4 @ﬁ@ﬁl&#ﬁﬁ%tqt%ﬁe% heRerot Ry igad Re is

anf&@é&aiéfwmﬁfrﬁtﬁa 0 RS i mgﬁsﬁﬂeg Oéﬂelﬁy@fo@éhd RpSionally
selected fro e group,con in

opt?"ﬁ?%ﬂ?“%%sﬂ fgﬂ’éo£ %ﬁ"k?ﬁ%}ﬂ' cﬁlﬁ‘ﬁgl ﬁg‘ef‘nf"@}t?ﬁﬁilgaed by

by are @ nore heteroatans o functional groups selected from

"CH8 Erqly S S ST AR i et (@
vvhl atimnabey | sites pifn et e-orer tChpr EkerY br o@%%%%rwhen

f ungldOnal ok Sied e&; %Eé qm&é@ogﬁ&ua §9n§1h§éti&1al
of 0, S, - R and - C=(2)(T) tlonang/

NE,
subBtIRit e%eja‘r‘%?ﬂl £50m c‘{'P‘?ra‘iFT}E’ [ %?%?%EIE-}% U t i N=, NRy
t haarad ky{Y)mm=e(@) (1) .6neoptibhakliekabedt@itedr aralkyl which

may be interrupted within the alkyl moiety by one or more
heterocatoms or functional groups selected from the group
consisting of O, S, =N=, NR; and - (Y).C=(Z) (T),—,
optionally substituted acyl, optionally substituted aryl,
optionally substituted heterocyclic and a carbohydrate
moiety, while the other of R; and R, is selected from the
group consisting of hydrogen, optionally substituted alkyl
which may be interrupted by one or more heteroatoms or
functional groups selected from the group consisting of O,
S, -N=, NR; and -(Y).C=(2) (T),-, optionally substituted
alkenyl which may be interrupted by one or more
heteroatoms or functional groups selected from the group
consisting of 0, S, ~-N=, NR; and - (Y)xC=(Z) (T),—,
optionally substituted aralkyl which may be interrupted
within the alkyl moiety by one or more heteroatoms or
functional groups selected from the group consisting of O,
S, -N=, NR; and -(Y).C=(Z) (T),~, optionally substituted
aryl, optionally substituted heterocyclic, optionally
substituted acyl and a carbohydrate moiety;

but, when A is S, SO, SO, Se, Te, NRg, CRoRy’', N



functional groups selected fromthe group consisting
of , S -N5, NRand - (YY) C(2(T)- , optionally
wGausvivet ed aryl, optionally substituted het epCL¥TRG08/001115
optionally substituted acyl and a carbohydrate nvoiety;
but, when Ais S, SO SO, Se; Jes NR, CRR"', Nor
C(O) and gis 1 or Ais, S, SO SO, Se, Te, NR, CR
- O or>c<00) Cakd gndsqli 6r, Athenoand,ase, SO;, Se, Te, NRg,

| f th f
y RO, it Snarl § OdbER & & S kg ih en “haIRp e
i nuedeppamd@nb#yom@l@cw & Hoat @h@amwmrccfnmﬁmgalof
O B 3%56%%% m(ly%lﬂ;s@mm IS3tyn0 fidh may be

5 , opti onal I y sub uté{ct %o%%l
aI R—@r‘f»ﬁr Be R sanFotEt ’?Téc
heb%@@tsorg&l@arcﬁéwcftﬁoanadhé;rﬁw@ s:eimxmrfq @t tde S, -N=, NR;

258 ) B s e n B e AT s

bemiagt &er limtt@inmp‘dadw yhera lod mu::eetl'geﬁgmﬁ@m qre

hetf%r %%tl%l;.% olﬁg%t ' %@c%"fﬂ%ﬁ?e&h?tgq&jﬂ Q:E.Brlglestlng of O,

gr oup A s

10 (Y5118, ZNRV) and o) oFrml B (Blpst iqRiiapagly substituted
0ptair @A &kh1TY wRH 'nfaﬂ;t L aeb T thﬂ{'li)ﬁ‘d reiee aﬂﬂtﬁlt Ynoiety

ChEy Gosed MAns dASARAARaRE (1 G hoia SEotps helected
Optfir@&alﬁhxe tsid tadrad dteitrey ey d i S gr-oup, mmann:ay

ISR S LB R L B

con S sele fro he group
15 corssibsthiirigp tefd R’&:yl SR4 m@@bohmmeﬁplemi RferRy, and Ro
(Y)to%_e'éh@r (W-E.)‘lﬁ the I}Ll(igt‘oéé) a(t-lam E‘:"ronN wl’z%ﬂa éd(.)ep;nd
ted

, §°(IQ @:Qsatpgq:@ep;l or Nwmurpeted,sw:l.on
and}e%erdlfydlﬁ: &ﬁ:dii@ vﬂf:ﬁlp,ma-ys J.rrc[\ﬂﬂé)raé'mﬂ.omﬂ X i

° %bsen oatﬁﬁll ¥ Sieﬁf&ﬁcg%é{] tﬁhs%xgai,}gu%&?%?é%éﬁ%%@fo, N and
2O(T)SR - N(C=(2 (T) R) , N, CN OCN, SCN, OSCR,
OSOR, OPIR %1 is selected from the group consisting of ORj,
SR3, NR3R’;, hydrogen, halogen, -(¥)nC=(Z) (T)nR3, -
N(C=(Z) (T).R3)», N3, CN, OCN, SCN, OSOsR3, OSOR3, OPOs3R3R’j3,
OPO,R3R’3, S(O)Rs;, S(O)zR3, S(O)20R3, POsRsR’3, NRsNR'3R'’sj,
25 SNRsR’ 3, NR3SR’;, SSR; and R;, or is an oxo group, =S, =NORj3
or =CR3R’3; and X;' is absent;
X, is selected from the group consisting of ORy,
SRs, NR4R’,, hydrogen, halogen, - (Y)iC=(Z) (T).Rs, -
N(C=(Z) (T),R4) >, N3, CN, OCN, SCN, OSOszR;, OSOzR;, OPO3R4R’,,
30 OPO,R4R’,, S(O)Rs;, S(O)zRs, S(0)0R;, POsR4R’s, NRNR',R'’,,
SNR,R’ 4, NR,;SR’,, SSR; and R;, or is an oxo group, =S, =NOR4
or =CR4R’,; and X,' is absent;
X; and X3' are independently selected from the
group consisting of ORs, SRs, NRsR’s, hydrogen, halogen, -
35 (¥)uC=(2) (T),Rs, -N(C=(2Z) (T)sRs)2, N3, CN, OCN, SCN, OSO3Rs,
0SO.Rs5, OPO3;RsR’s, OPO,RsR’s5, S(O)Rs, S(O)2Rs, S(0O):20Rs,
POsRsR’ 5, NRsNR’sR’’s, SNRsR’s, NRsSR’s, SSRs and Rs, or X3 is



OPORR , S(OR, S(OR, S(O R, PORR , NR

NRR ', SNRR , NRSR , SSRand R, or i s an oxo
w@e@ap1923=S, =NOR or =CRR and X i s absent; XPGraU2004/001115

are independently selected fromthe group consisting

of R, SR, NRR , hydrogem ,4halogen , - (YY) C (2

(HMR, - N(C (2 (T) Rs), N, CN OCN, SCN, OSOR ,

0SaB,, =6PORNBR;, o OPEBRER’ 5, a8d @:'Ris 8RR/, S (O OR

. PORR , NB N S ,

P G o o Sy o o
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5R RP§ (1-'&3@ R') <R>'R68( é))(ﬂS 2R63((5<%2°RS( (33035?1‘ Gpd“R%% R,
o NRR%R’ RNRG,SRSSIgIRRRRG anBlRE§R' %r ESFékl)mn@b:& grotpj s=8n =NORs
0XO0 Qr t; X
sel°€ct‘§§‘6?‘r6rﬁ’ﬁ gr &% ag;nsn gtnl nl;;so?1 ﬁ;gr ogenI SCN,
-C=(2)(T) R XsSi€) Re;l.esq:@)i RromSthp GRoupPPEORsSRsting of

°p‘h' ‘E}%nge% S‘é&s“% 3 &) KR, sow)'lﬁpa'ém%mt'él(*é%bRn,

dpti dna st tut ed , opt1onal
10s u@gssum’ ed rtigrallndsdps Ebkared %bx% 't aP*éaoaeHY

' subskitudeR EN&kSse @pﬁ&ﬁﬂl@qtsﬁ%ﬁ&é@|£ﬁjfﬂ

fromthe group onS| st | en . opt naI I .
sulsR Yal éﬁzﬂé’(&'ﬁs tgafrtdutoéo aif adfstituted
optacyilal |y substi t ut ed aryl opt| onal |y subst [ t ut ed

aral kyl, and pt i gnal | y 'SL#:}}&&\/%% % AGYle QORS Q{lf}ferent

and X , X and*x’: 2x contains a carb
150r amd rogersedeshedX B Ammegrqom: ot Rt Eng a?%&?ﬁ’%‘?Ogen'

ni tdl\pg%iﬁ.td?fgl g}q%mﬁdwtm&ry]QOWEiéﬁﬂﬁy doubd €i tuted

bond, or X and X toget her. constj tut

do e SR R P FELHESE 2 b PBELSRARRA X
, RutiXutdd anth Xyl R ad c)f:»t:l,ori%.JaI}ld éﬁbst:h(tmhdd Xagyl;

X and X, X and X d X a X!
and X ' or °§nd’r5‘é'>%ogletaﬁler )%(baﬁ paar? }%Ef 238 "ana X when 2

20 contains a carbon or nitrogen atom, Xs and A when A

contains a carbon or nitrogen atom, and Xs and X; together
constitute a double bond, or X5’ and X, or X3 and X,
together constitute a double bond, or R: and X;, R, and X,
R; and X,, R, and X;, R; and X5, R; and X5, Ri and X5/, R and

25 Xs', X1 and X, X, and X3, X; and X;, X3 and X, X and X',
X, and X,’, X3 and X3’ or X, and X,’ together form part of a
ring structure which optionally includes at least one
hetercatom selected from O, S and N and is optionally
substituted;

30 m, n and g are independently O or 1 and Y, Z and
T are independently selected from the group consisting of
O, 8, and NRyp;

Ry, R'35, R'’35, Ry, R'4, R"74, Rs, R'5, R"'5, Rs, R,

R’’¢, Ry, Rg, Rg, R'g, Rip, Ri1 and R’;; are the same or

35 different and are selected from the group consisting of
hydrogen, optionally substituted alkyl which may be

interrupted by one or more heteroatoms or functional



ring structure which optionally includes at |east one
het eroatom sel ected from, S and N and is optionally

wausviveted; m, n and g are independently O PCT/AU2006/001115
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Y, Zand T are independently selected fromthe group

consisting of , , and NR; RT R~ R, R, R", R,
Rs, R, R, Re, R'" , R, R, Rg, R 9RO R andR
ar chtolm@ssakaéemte@ﬁ e rthea otk catce asalsdattdd RfnQhé, -N=, NR;

gr%ﬁ& QQ'SH' é“(ﬁQ(@i hydéﬁgféhapﬁ'mwtét@étaméﬁﬁl which

be |nterrupted by one or nore
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gr%c?ﬁwaalt Ig&@u%ft%ele%ted Maon{\lF&hm@ro(uﬁ dSHA)(thng of O,
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5i ntSer r a«m,egmﬁy ROy né—gzﬁgjf PR rrlslocl)’lr ni.f%(znCst‘i’uliz)snta:[1:u1:ec1
gr GHyd , selpmtoe:@mjyomuﬂsazz)gnmmi caadikatli ndpigth mey be
T t
ﬁnt{gg q;f)eﬁial 'y su rﬁi‘%}T(et uatle 12?&51%}% V\% ﬁ]ﬂéﬁmc;:? %&ﬂa

| ntt@rhamtaé'-@m o funntiangl grawEs) Setested rfliﬁﬂ‘ ethe group
het &5 QatQ’ Ploff WICtd o0nal= ,qrnmpsnael-qqt;gd:tzpwme

0 R R i i S R

W th the prowiith tdhat ﬂodmttmmaa:f DéastXZTvandbX AreX2, X3

t h hyd
v hrag{?ghpan o peRdz" Ran’ ny th'd@%ﬁg %;urﬁx%e 15384 to the

‘a car car provi so

t hatirighe-howmuiu @ qﬁrkgmm@bqrorhnnch Fd the rﬁﬂr‘lher proviso
(9%&& faﬂg) coﬁp&ﬁmﬁ%ygemlafﬁ&mwl )8l £ angsi de- (9H-

- ormam t-r1 - -

( b-E¥s e Ao 19eR%8) - R?ﬁfoaafz‘bwaen%ycﬂa?r‘ﬂoﬁ%mlaﬂede

- pw::mam'lc(o?—sﬁ 865 ditri- w—smmmﬁlmdqmj- -

b- f ur anosy. }2 ufegzrg > or -_.di et hyl -

(2,5, Iiaé’torséfsj(? Jboén]z%Jy [£ uranoéyl )

sul¥-gitaniyde:S-0f2 B rﬂﬂaﬁfmcecaﬂxmztapmﬁbﬂé—%al t

th%r{a%q;ofuﬂa%ovgj}l)@ﬁ%t?fd@t@p that the manner of
N,N-diethyl-S-(2,3,5,6-tetra-O-benzoyl-f3-D-
galactofurénosyl)sulfenamide;

or a pharmaceutically acceptable salt thereof.

It will be appreciated that the manner of
representing substituents in the foregoing general formula
does imply any particular stereochemistry or orientation
for the substituents.

The term “alkyl” used either alone or in a
compound word such as “optionally substituted alkyl” ox
“optionally substituted cycloalkyl” denotes straight
chain, branched or mono- or poly- cyclic alkyl. Examples
of straight chain and branched C alkyl include methyl.
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl, amyl, isoamyl, sec-amyl, 1,2-dimethylpropyl,
1,1-dimethylpropyl, hexyl, 4-methylpentyl, l-methylpentyl,
2-methylpentyl, 3-methylpentyl, 1,l-dimethylbutyl, 2,62-
dimethylbutyl, 3,3-dimethylbutyl, 1,2-dimethylbutyl, 1,3-
dimethylbutyl, 1,2,2-trimethylpropyl, 1,1,2-



representing substituents in the foregoing genera

formul a does inply any particul ar stereochem stry or
w@eiosntesi on for the substituents . The term "BECRKIU2004/001115

used either alone or in a conmpound word such as

"optionally substituted al kyl* ®r-"optionally

substi tuted cycloalkyl denot es strai ght chain,

b{ ac&fil?c%!i ﬁl. PR OtheYL ssyﬁﬂk 1&1&@5{1 dElXﬁ!fﬁﬁh}%lsngxyl
strai chai e clude, et .
ett?yzg le %&ﬁ%p% ke hy}ﬁspo qi X senlg bﬁtyl

tENdxﬂaﬁhMlpenﬁﬂN,, AZHﬁmméthyiﬂanﬂﬂm 1,3~ dlmethylpentyl,

I t
LA e o pentyyt b8 ey lifitn 1,1,2-

53 rmumq@wﬁwtyl erml,t le,btayl —2, 24 dufm Hy/T R yi-

) ’meﬂﬂfﬁ%éﬂym buL¥|e~ 3ﬂ'“ﬂirﬁﬂkﬂﬂéﬂhyxhébt%?lnﬂ*BF or 3-

| but yl 2t yl I

. RHRRH LN et Hﬂ?ﬁ’é‘x’yl pro‘ﬁm 57 rhe‘&yd B T PG e

2, a:&uyahmdp ntyp.e,ntly-l,, d3+1;tet4w,l pc'etnt?t& 6~ éltl'ﬂyloctyl, 1-, 2-,
me , - - — -

S B g AP, o) 2=, g o 7

10gl Rt ydx %nlbﬂlyltdequmﬂl-but%m ,3'n,on4y'f 8=, ,62-0r B= |
71 0f /- JBt @’i 0ciYylor I5- lodtyl, 43-0r- 3-
5- etw} n!eoﬁ’1 1, 1 2-" or propc;/]f hexr;/rlgp%e%yly 2- o
futylheptys., —@entyﬂh% “dofadwt nohyl ,21. 3 p-47r 57
3-,6-4- 7, ,5-8-0f ﬁreimmcoﬁﬁey&hymndeayl 13— oa 4- :p-Fpp&l 5-, 6-
gl_ h,gﬁ} %ﬁﬁWec%l i 44 %— or 6—%r¢p/ylnonyl
15et iy nony,l ,3-1-ox @bqtﬂoqtﬂ’cﬁ zs-mmgwlmyyl and the like.
- S1t 1K PEN Y, | Sbyil-c J?ob tyl,
- ég%é%l%%1%42§§g%§a,k%§5, %gﬁ%%'%y &ﬁﬁlé%decy¥c e
, ZWClqpentyi, cyplohﬁxqu cyﬁlqhqg de%yglooqty ,2_
, cl&hon%ﬁsaﬂa S P SUYEFO B A ﬂhe,lﬁke. 3- or

4- butyl oct entyl nd t
of cycl oal kyI 1'%‘?1 c%?%{ﬂjoaﬁse Ib%ﬁtgfogg 52 in
20Cy cdaaeiind vﬁmdsarmmﬂ as c‘ya:lloslsmplqaky" dyudoest gkoyps formed

cyclonon tusé%‘ ﬁL odecyl. and, Lhe, :L'%gcllghglﬁ L4k ipcluding

"al en I al'one " or 1 n comnmpound S suc
as éiaiydamceadyly d@m'es dFoups Boknegnsaturated alkyl ox

cycloalkyl groups as defined above. Examples of Cs_30
alkenyl include butenyl, iso-butenyl, 3-methyl-2-butenyl,
25 l-pentenyl, cyclopentenyl, l-methyl-cyclopentenyl, 1-
hexenyl, 3-hexenyl, cyclohexenyl, l-heptenyl, 3-heptenyl,
l-octenyl, cyclooctenyl, l-nonenyl, 2-nonenyl, 3-nonenyl,
l1-decenyl, 3-decenyl, 1,3-butadienyl, 1-4,pentadienyl,
1,3-cyclopentadienyl, 1,3-hexadienyl, 1,4-hexadienyl, 1,3-
30 cyclohexadienyl, 1,4-cyclohexadienyl, 1,3-
cycloheptadienyl, 1,3,5-cycloheptatrienyl and 1,3,5,7-
cyclooctatetraenyl.
The term “acyl” used either alone or in compound
words such as “optionally substituted acyl” or “optionally
35 substituted acyloxy” denotes an aliphatic acyl group or an
acyl group containing an aromatic ring, which is referred

to as aromatic acyl, or a heterocyclic ring, which is



from strai ght chain, branched or cyclic al kenes

i ncluding ethylenically nono - , di- or poly
wo pvsatusat ed al kyl or cycl oal kyl groups as dePCTiati2004/001115
above . Exanples of C _ o al kenyl include butenyl,
i so- butenyl, 3-methyl -2-butenyl, Tpentenyl
cyclopentenyl , -methyl -cyclopentenyl - hexe%y
3- rekemyed EpcREhBRERFPCY L PSR, 130 acyl.

- Oﬁkgmdlescwl aegue&hblud@@wghtzﬂm&emwn branched

3 noneny c decen butadlen
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gn%x%%le"c%ﬁ’lmnalh t2dRSbnHed dde incyant |rﬂﬁiﬂdébanoyl

stituted aCﬁ|OX " _denotes an allphatlc acyl group

agql dCPEageddy CIRLRPATHY SAFRA Tt 3%y, which is

Qﬁ&@ﬁﬂ@@ﬁﬁ?y&&agbaﬁgul@ymlﬂbuﬁyldhﬂhahyﬂqcycl}c ring,

|1 C Isreferred,.to_as erocy 1.C -aC e V4
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%?xpr Jual% r 1hy(|ep ?zﬁh‘&f{] 1aRAY RN PHeny 1% 5HdBY 1,

panoy hexa eptanoyl , octanoyl
Pheeybutascxtoy tphencr , Risnacariyiancyl and

t r b‘iﬁ%fi@ﬁ.%éxaano@&m &Q@C %&@)}Jthylmﬂﬁdﬁ@ﬂnow g naphthylacetyl,

5 e P op e el A BINAAEEINY) A kenoy1 such
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cy@lso @Imwll&ﬂﬂ@myll c(ﬁclgob qil‘ydrqa'lmjmgénqyl phenylbutenoyl

cycl ggg§y rbgnyl 1 4
e%?l%ré%y tdl nalL oyl ara anéoXenoy an

sumpéé:fwﬁ@ds}q@lowdndﬁ g( e rgap%{&nmrgnyl mﬁgﬁythylbutenoyl
|p%9ﬁ?@%hbhyﬁ.%%ﬂe*i‘1%@")0y|het élmmyan pheny

| pent anoyl and pheny Ihexanoy nd napht hyl al kanoyl
(o R eatde YL R 1901 BT S
naﬁMﬂéﬂﬁmﬁﬁﬂpaﬂdyL, &mﬂdﬁymhﬂtannynﬁﬁthﬁﬁnmapen&anmgd,
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phe J.lé?r)éf%.ﬁ%eé{ragl ’ az%hl. penb%i %1a%1azolylace vl and
phd:rgﬂﬁmé.rydﬁcaj:ryd., and heterocycllcalkenoyl such as

heterocyclicpropenoyl, heterocyclicbutenoyl,
heterocyclicpentenoyl and heterocyclichexenoyl.

The term “aryl” used either alone or in compound
words such as “optionally substituted aryl”, “optionally
substituted aryloxy” or “optionally substituted
heteroaryl” denotes single, polynuclear, conjugated and
fused residues of aromatic hydrocarbons (“carbocyclic
aryl” or “carboaryl”) or aromatic heterocyclic
(heteroaryl”) ring systems. Examples of carbocyclic aryl
include phenyl, biphenyl, terphenyl, quaterphenyl,
phenoxyphenyl, naphtyl, tetrahydronaphthyl, anthracenyl,
dihydroanthracenyl, benzanthracenyl, dibenzanthracenyl,
phenanthrenyl, fluorenyl, pyrenyl, indenyl, azulenyl,
chrysenyl, Examples of heteroaryl include pyridyl, 4-



napht hyl al kenoyl (e.g. naph thyl propenoyl

napht hyl but enoyl and napht hyl pent enoyl ) ;
whedosoorytl| i ccarbonyl ; heterocyclical kanoyl SPECITAES004/001115

t hi enyl acetyl , thienyl propanoyl , thienylbutanoyl |,

t hi enyl pentanoyl , thieny | hexaoyl , thiazolylacetyl

, thiadiazolylacetyl and tetrazolylacetyl ; and

het Efaggigb; ggﬁgﬂg%héug%g%lﬁ%ef ey ehiapr Qﬂ@g}@yl pyrryl,

hePe roc cllcpenteno
hepyme’}wﬂu,cﬁ@%éﬁa | imzHazedirh " REFFOL éfgé}éyél't Rgridinyl,

al g eQ&thyQOWHQHBQmeVQ§r§@ﬁ&1&§f'O@&mﬁﬂ&ﬂ&y, pyrazinyl,
substituted ar onal |
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.. racen [ rqant hr acen
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10 | UgkaRWted EHcRNW, O Iaﬁhdler$y|an,d wlt@nygl qa:t:tmnyge:wrls in the
Exanpl es of heteroaryl i nclude pyridyl ,
4- B&RYI pyridyl , 3-phenyl pyridyl , thienyl, furyl
pyrryl , pyr ey ltermurasterodyrddas'oloH edydyialeniditaams such

AR ﬁr@érd ly@]ﬂ.%r’" U e ittt Wion Idaz MBmpound words
pyrazo y azi nyl, thlazolyl yr|n1d €%£
QiS04 " RSoEd WSW e T
15, Ri&ddBdoy dltylnaaéﬂc{t)ﬁs m d:nylho:: o Iyiciaiyile |
enzoxazo benzot hi az and t e.
C‘S))/ lcgrn&slafclqo& q& r| ngas:t Sc%ne heterocatonm

COIﬁtadnﬂ$eﬂ-edﬂ33cba_’rziﬂJnﬂ reittonegyeand srlm@romgnd oxygen. Suitable

PSRy A SIS 0. b

cart.:bmumt,orﬁslqlh ashe wnsf?g:urartr?@l terif "harmRsrRI yl v or
20 eq%e@ﬁﬁoﬁﬂﬁl@?} rlﬁirﬁfé).ﬁyﬁicj ' wsed eitdh®efen atoms,

al one or in _conpoun rds suc pthgal

SUEH (P et (RER O RS ey midaxolyl, pyrazolyl,
pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazolyl or

tetrazolyl;
saturated 3 to 6-membered heteromonocyclic groups
25 containing 1 to 4 nitrogen atoms, such as, pyrrolidinyl,
imidazolidinyl, piperidino or piperazinyl;
unsaturated condensed heterocyclic groups
containing 1 to 5 nitrogen atoms, such as indolyl,
isoindolyl, indolizinyl, benzimidazolyl, quinolyl,
30 isoquinolyl, indazolyl, benzotriazolyl or
tetrazolopyridazinyl;
unsaturated 3 to 6-membered heteromonocyclic
group containing an oxygen atom, such as, oxiranyl,
pyranyl or furyl;
35 unsaturated 3 to 6-membered heteromonocyclic
group containing 1 to 2 sulfur atoms, such as, thienvyl;

unsaturated 3 to 6-membered heteromonocyclic



het erocycl yl " denotes nonocyclic or polycyclic
het erocycl yl groups contai ning at | east one heteroatom

warwsseBect ed from ni trogen, sul phur and oxygReI/AU2004/001115
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Sui tabl e heterocyclyl groups include N-containing
heterocyclic groups , such a- @nsaturated 3 to 6
nmenber ed het erononocyclic groups containing 1 to 4

nlbkeaﬁncaheasnlﬁgrlexanplexyganrambmb anpynrmb|ﬁyhltrogen
azol y azo

b yr di,
py?g?Wﬁylsu69r¥8azuﬁyF 1¥?|a%8 ? o&%?e?%a2%¥dﬁazolyl
saturated 3 satﬁraeﬁﬂeBeﬂohétmemhﬁneéybﬁt@rgmeaggycl1c group

Coggﬁk:g 095 E_O iI) gen QEBE% afdch a3 3 nitrogen atoms,
R dasotrd

pyrroli |ny Inyl , piperidino or
plpephzﬁﬁylmoﬁﬁbaiaﬁaied condensed heterocyclic groups
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i s6QBEAGPYRY i n&Szé %YgﬁgnféPPla? X &° 14 i'efogen atoms,
tebuahohepybedabkayblylunxabenabs@daam@lﬁﬁnenbered

het er omonocygl| 81:9{:8 dcgmté' %' Rgmﬁgr%y%%g%%hoéye*ﬂic

as, oxiranyl, #gor fu ;o unsat ur at e
6- gERDBY @@nrtenemgo ﬂo@y’c Ri @uépéwg ederg mnsy 11 tog 3p nitrogen

subfilf <8t By SWCh RS azbiv@nyl risaliwWA18d ;3 to
6- menbered het er dnonacycl i cgr oup. cont.a

n
oxygen at onsSaf#r3ted 3 Pt PoRE &F&ﬁshe %ﬁmggocycllc group
OX @&a®li nd nigs X az0ky lsudphtvaditazed Hnd dather & ed t¥dgent atoms,

menber ed heter.onong C|IC rQup containing 1 to 2
oxT§ER Eont &ﬁ&og %ﬁ ﬁl%rogen atoms , such a
mor phol i nyl upnsasatratetiedovdrisase eterocy@ldd gxrgidup

CO%%%'t@lng.n%; 4o t% %X3ég19.2>h%txor£§:cﬁ@j ahd 9 33 HGdbgen atoms,
atonms , suc , benzoxazolyl or benzoxadi azolyl ;
un§ﬂF@réﬁedb@qﬁ9ﬁﬁﬁﬁﬁﬁkﬁ% h e GFFIE Y oup

containing lrhe Z2esl phukrbahdiadrd Hendtdsid regdohydrate

at%gilduiy%ﬂ-a EuJ3€?€¥59152613¥*§¥é¥§§é£ated carbohydrate
residue, and includes monosaccharides and
oligosaccharides. A carbohydrate residue is an acyclic
polyhydroxy-aldehyde or ketone, or one of their cyclic
tautomers, and includes a compound resulting from
reduction of the aldehyde or keto group such as alditols.
Oxygen atoms may be replaced by hydrogen or bonds to a
halogen, nitrogen, sulfur or carbon atoms, or carbon-
oxygen bonds such as in ethers or esters may be
introduced. Examples of carbohydrates include but are not
limited to p-galactofuranose, N-acetyl-p-galactofuranose,
p—~glucofuranose, N-acetyl-p-glucofuranose, D-
galactopyranose N-acetyl-D-galactopyranose, D-glucopyranose
and N-acetyl-D-glucopyranose and their equivalents where
oxygen atoms have been replaced in selected positions with
hydrogen or bonds to halogen, nitrogen, sulfur or carbon,
as well as oligosaccharides containing these moieties.

In this specification “optionally substituted”

means that a group may or may not be further substituted



saturated 3 to 6-nenbered heterononocyclic group

containing 1 to 2 sul phur atons and 1 to 3 nitrogen
w@et@s®1923such a , thiazolidinyl ; and unsat ur aP@€AU2004/001115

condensed heterocyclic group containing 1 to 2 sul phur

atons and 1 to 3 nitrogen atons0 such as,

benzot hi azol yI or benzothi adi azolyl . The term

"cafhhﬂm/cdfeat rﬁﬂ‘mtﬁmatm&)brgmbtmﬁ smshdause atkyl, alkenyl,
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5t herirRanlE! oKt P HFp! s ithEERE 36‘?3{ t SR EERTEN
at Q{lﬁtm&?d@%mﬁl ?ylﬁwﬂra)ge%lmlmn ddisbkplamino,
e nitro Su I or car
fﬁgh ‘E%th %F 1y, ar§i‘ é@gs df&ﬁifﬁgfﬂo,

HeT s
i ntb@m;dednlraar@iwwlwmmyamsal esalln%mmlaleqiht are

not, f 1
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10-gl 1exgal a%’f vlg?#b%%&f leget yheterooyelyl,

- DIQ@&&EJ&&R&’I&E@S ehed%géw@wﬁmlﬁ aqiim&iheﬁéfbyirclyl

uco nose, an el al ent.s re 0oX
ot LAY T ot sebte IRReRY hor SHFRoR T EPBRe SfFHoamyiowy,

hydi@gﬁpm kmhd,glthu.dﬂal logeny ] tinid ogeyuli,:hsqb f phogphorus-

R
153utm iTQit e, rMe¥ms Wiere aa@?mmrmge orpaﬁ‘ylﬁef-aséy as

furdbesesubstiid uigdwity Q@ﬁu@{uﬂ@éesﬁéﬁcééOmabtghébpslactams
such as al kyl,  al kenyl, alk

, | , halo,, .
hal%fa‘ilk‘iﬁ(dl‘hajrlb’a@?%ny?rovh ?%aFIP@ ﬁxo?ehB?ogP?I substituents
hyokswwlneai kaxdyve al keaytexys aiyhoklye Bemmykowry, of the
halo | kKox hal oal kenyl oxy , hal oaryl oxy, nitro,
ni tsf%a:f?y AR YA kenyl , nitroal kynyl | nitroaryl,

20ni t r ohet er ocyAsty | of aridanoid kigamtmese dlanayhaksndefined in

al kenyh rgf“%hegﬁ £agfn@arb@ﬁY£§8h§0pregéﬁEYh§§‘ﬁ@ssess
’ qggf néggéﬁ)of cggégLanggs w1¥h1naL§gn¥Le01¥1ed range.
Nevertheless, within this range certain species will be
preferred due to factors such as availability and cost of
25 precursors and ease of synthesis, as well as efficacy.

In an embodiment A is O and g is 1 and one of R;
and R, is selected from the group consisting of hydrogen,
optionally substituted C;.3 or >Cz alkyl, alkyl when
interrupted by one or more heteroatoms or functional

30 groups selected from the group consisting of O, S, -N=, NRy
and - (Y)C=(Z) (T),—, optionally substituted C;-3 or >Cjz
alkenyl, alkenyl when interrupted by one or more
heterocatoms or functional groups selected from the group
consisting of O, S, =-N=, NR; and - (Y¥).C=(Z) (T)n—,

35 optionally substituted aralkyl which may be interrupted
within the alkyl moiety by one or more heteroatoms or

functional groups selected from the group consisting of O,



al kynyl acyl , arylacyl , acylam no, diacylam no,
acyl oxy, al kyl sul phonyl oxy, aryl sul phenyl oxy , hetero
wa@ edoglo1923het er ocycl oxy , heterocycl anmi no PCT/AU2004/001115
hal ohet er ocycl yl alkylsulphe:]lt]a aryl sul phenyl ,
car boal koxy, carboaryl oxy , pto , alkyl thio,
benzyl thio, acylthio, hos?horus - contai hing géou ps
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and one & S¢ selected fromthe

0o P FRBE LB b 19 SlboTr ik ctogp s by of o,

al ki —N=aJ IR wlmein ‘1(m)a€Fl§§i ¢8) by, ovetbenable substituted

het i I f i
SEPAL 1 et %‘% ﬂgain%ﬁ{%té& v?ﬁl’?:gn Ef(?g‘) %.i])ﬁyl moiety

group consi sting and -
optRB RN OB uwfﬁa trre*é%rr@tcsn%roecfl&rck%rmal gFRERy| selected
whesirdmt € d Ut it Yo 0Bs Binds© dietef oatrsarrsunr and -

fun nal ups selected fro SIStI

b5 X8 Pr SRk gonay Bbs el s3oLy Sy dnatiy
S ubsyibs*.trtradt@d dh&iydraody chi arpyorei ond Bl y uqsmlesltwtuhed acyl and
t he, al kyl -4 Ve QY. or nore heteroatons or

functiona roups se ed fromthe group consisti ng

of ,S, -Ne Nmarmal(terr@dpzye(ﬁmhodzem%n%ursy s, SOz, Se,

subgd | teied cagkl’ , 0Pt Nd ¥ @ybstdd ¢ ek arYdx A is 0, S, SO,
opti onal | y substrtut ed heteroc cI iC ang ? car bohydrate
200pi K2y, Shi T8 1t AReot FBPRGF B andORPFsC4aY e @RS % H6m© 2nd R

th&:gim&pa&@lﬁrﬁdmdﬁniﬂwdrsag@cte&ptﬂmlﬁbe group consisting
Subg,% iﬁ}}'lc{recggearlr ,kyl %érgglfaysuq)stltuted alkyl which may be
interrupted by one or more heteroatoms or functional
groups selected from the group consisting of O, S, -N=, NR,
25 and - (Y),C=(Z) (T),-, optionally substituted alkenyl which
may be interrupted by one or more heterocatoms or
functional groups selected from the group consisting of O,
S, -N=, NR; and - (Y),C=(2) (T),~, optionally substituted
aralkyl which may be interrupted within the alkyl moiety
30 by one or more heteroatoms or functional groups selected
from the group consisting of O, S, —-N=, NR; and -
(Y)uC=(2) (T),—, optio‘nally substituted aryl, optionally
substituted acyl and a carbohydrate moiety, or R; and R,
together with the nitrogen atom from which they depend
35 form a saturated or unsaturated, optionally substituted
heterocyclic group which may include additional

heteroatoms selected from the group consisting of O, N and



interrupted by one or nore heteroatons or functional
groups selected fromthe group consisting of 0 , S,

WO bbe5/0MRF7 and ~(Y) C=(2)(T) - , optionally subRtT/AU2M®a/001115
al kenyl which may be |nterrupted by one or nore
het er oat ons or functi onal group% selected fromthe
group consisting of , S, -N5, NRand - (YY) C(2(T) -
, optionally substituted aral kyl which may be

interrupted within Eh6odikyhtPhehYRPYaRNER O 7R €
hetergatorrs or_functi onal lgroups sel ect ed fromthe

gr ot BRI FHY D30 al 33d 1gy FRy Co-pryplévdzped or Cs-wo
- ,alipyioneEl gnsubﬁtbbuheﬂl aind ,ROfls @mdényl it may be Cy-30
subs |tut het er pc tlonal y subs LUt d _acyl .
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hyt ﬂ&ﬁﬁls Oﬂﬁéolméﬁé:h‘oéﬁbﬁt isutpgishkyl ski Qn”aé(naellRl and/oxr
in e i ona
g i e AL HY P 1 CPols CUEPALy o = §aually, i
lI\I:onéxllFbﬁnRh R"Y¥) E—(’Z)(R]), R’,;oleI'OQaI Ry, wtbsth Ute®s, R'g,
al keny ic interr ,0n r
het&grodt \cﬁ){]ﬂé %? n%%gltgl dn% %ghps )eﬁ tele% ?ﬂ%?f?‘t fgkenyl ox
gr cupchbrey sl rgnvt GntesruPNid bR eng or(npees ?Z) kgferoatoms

- oPPELARR] bia BUBSLEDH ehe a5 AL KYL ¥HI 88 HBY2PE as set out

interrupted within the al kyl noiety by one or nore
Lohetk9D 0D R2f unct i onal groups sel ected fromthe
gr oup COIISIatIétgb@tﬂlxﬁentSthe Aiﬁ;.néll:‘baﬁﬁlon(?{f the sulfenamide

C—(Z(T tion | |y subs ut dar 0 |onal
subs% tfu%edr (91: eac%%? %:ﬁédrg e rr%fﬁé ,‘%rou anﬁ R
t ogeddrieriguah livekmqerog‘en axmleomf\hthh amdyedppende were

fory.a Satir ot & Of o UBS &L HE aiﬁd:!_s OH&hogéﬂaXsed by in vivo
substituted heterocyclic group which may include

20addrtsvrage et ctort drkfertBtdedl rbavehe Hhotp the amine
CONGdSdt P Bl , tHMRELSd . by N1 2AkLFH0HS NBAY PBENtdBH in the

a'rec:arbohydraul:e moiety, linkage to the C, position through
either R; or R; forming a ring together with X; is
preferred. By way of example only, the linkage may take
25 the form of an optionally substituted alkyl chain being
linked to end of a functional group located in position 2
of the carbohydrate ring and linked to a functional group
located within R; or R,
In an embodiment X; is OR3, Advantageously Rs is
30 hydrogen or optionally substituted acyl.
In an embodiment X; is OR;, Advantageously, R, is
hydrogen or optionally substituted acyl.
In an embodiment X3 is ORs. Advantageously, Rs is
hydrogen or optionally substituted acyl.
35 In an embodiment X;, when present, is ORg.
Advantageously, R is hydrogen or optionally substituted
acyl.



i ndependently C _ o alkyl, and may be C6-i2 al kyl and

or C_alkyl . If one or both R and Ris al kenyl it
woreopsoe28 o al kenyl , in a further enbodi menPCIZAUL@4/001115
al kenyl and , in a further enbodinment still, alkenyl.

In the case of one or both R-aRd R being or including
al kyl or alkenyl interrupted by one or nore of
het er oattamanoembeddmeortalangr omes oft kbehesubsdditaants Rs, Ry,
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rate ring nkéd to a functional grouP
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Advant ageously R is hydr ogen or optionally substituted

acyl . In an enbodi nment i . Advant agqgusl y, Ris
hydrogen or optionally subs ituped agyl 'I'n an
enbodi mrent X is OR . ag R I',hydr ogen or

n én‘oodi ment X , when

-

Xa X4

optionally substituted acyl.
present, is OR .

In a further embodiment the compounds of the
20 invention are arabinofuranosyl derivatives having the

general formula (Ib):

25 Advantageously the sulfenamide of general formula
(I) is selected from the group consisting of N-benzyl-S-
(2,3,5,6-tetra-0O-benzoyl-Pf-D-galactofuranosyl) -sulfenamide,
N,N-dibenzyl-S-(2,3,5,6-tetra-O-acetyl-p-p-
galactofuranosyl) sulfenamide, N,N-dicyclohexyl-S-

30 (2,3,5,6-tetra-0O-acetyl-p-D-galactofuranosyl) sulfenamide,
N,N-di (2-methoxyethoxyethyl)-5-(2,3,5, 6-tetra-O-acetyl—-[p-D-



Advant ageously, R is hydrogen or optionally

substituted acyl .In an enbodi nent any one of the
waemmsvifeents R, R, Rand Ris optionally subst/avaioedo111s
acyl , in particular, optionally substituted acyl

where the substituent on the-agygl -group effects the
i pophilicity or water solubility of the conpound. By
way;,Qfa &Waﬁosgwfs@n&%%ﬁamounds (2@l 60 & -aritrenaain 1 -
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- bén zl"laabxc‘de)th %y%et? d_; (gio-l%‘ %ggﬁ%% -r c%gg) act ofnalml =
ur anosyl) s- appeﬁémnaeto adisgseRf aspeqty < mRgsent

- ORIt on RHlgRl agt rdﬂlf:@w?ﬁ)d i RN&AE @xeparation of a

d-icycl ohexyl tetr - a-cetyl -
b- FISERUD Pﬁﬁ‘&g‘ﬂl "N N
15(2 nmet hoxyet hoxyet hyl) - S- (2 3 5 6-tetra -O acetyl -

b- Dgal act of uranosyl) s enaraixg , )‘1( (2,2 ,6Rq4
,6-tetram et hyl - plperldlnyl AS— ?235 61tetra-
Cac-etyl - b Dgakact dfm?(a@a 7 syH—8nant dé | N

, N-di octyl - - acetyl 0- [fc
but yl di phenyl SI I yI ] X' - Dar api 6dyl) sulf R2
enam de, 27, N di benzyl - - 1b7@gal ct of uranosyl)

comprising reacting a compound of general formula
(II):
20
X5'A X5
(XaX4'C)qg s— L
Xq'
X3 Xz, X1

X3
X3

wherein L is a leaving group, preferably acetyl
and Xy, X', X, X', X3, X3', Xy, Xy', Xs and X5', are as
25 defined above;

with a compound of general formula (III):

Ry

=

Ra2
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general fornmula (1) is N, Ndi benzyl - >~

(b- D- gal act of uranosyl ) sul f enamilde -or -di (2-
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ni tg&&epié)attiaor ,Ondr P eeprroe@ecctzﬂpgnmﬁ ua[r? Modiment, R, R',,
R'’,, Ry, R'3, R''3, Ry, R'4, R"74, Rs, R'5, R"'5, Rg, R’ and
R’’; may be a protecting group and the process then further
comprises removing the protecting groups. Suitable
protecting groups are well known to the person skilled in
the art and in this case the acetyl or benzoyl groups are
preferred. Acetyl and benzoyl protecting groups are
typically removed through hydrolysis with sodium methoxide
in methanol. The compounds of the present invention may
also be synthesised through the condensation of sulfenyl
halides with a secondary amine of general formula (III),
the reaction of the relevant thiols and amines in the
presence of oxidising reagents, or via the reaction of the
relevant disulfides or thiosulfonates and amines in the
presence of silver or mercuric salts, such as are
disclosed in Craine & Raban, 1989; Koval', 1996; Illyés,
2004; the contents of which are incorporated herein by
reference. An extensive 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 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



be left to stir typically for 2 to 160 hours,

preferably greater than 12 hours , prior to isolation
wa@easpursticati on, or deprotection . In an enbPdi/AB2104/001115
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the treatnment™ 0 )
will, obviously, vary with such factors as the particular

condition being treated, the physical condition and
clinical history of the subject, the type of animal being
25 treated, the duration of the treatment, the nature of
concurrent therapy (if any), and the specific formulations
employed and the structure of the compound or its
derivatives.
As used herein, a "pharmaceutical carrier" is a
30 pharmaceutically acceptable solvent, suspending agent,
excipient or vehicle for delivering the compound of
general formula (I) to the subject. The carrier may be
liquid or solid, and is selected with the planned manner
of administration in mind.
35 The compound of general formula (I) may be
administered orally, topically, or parenterally in dosage

unit formulations containing conventional non-toxic



a patient wth a mcrobial infection, conprising
adm nistering to said patient a therapeutically

w@bdoso19292 anount of a conmpound of general forpai/augdoy/001115

According to a fourth aspect_of -the present invention
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formula (I) in the manufacture of a nedi c%nent for us

i nPRRERRrERtAERL 1Y A8CRPERRRA PSS o RLIRYARESY 30
hekehlcithBe t ehe teher ppeehiteahlly aaf fueeid \he ravimu e Ludes
me an_anmount of .a_co ound of r t [

ef Fé‘g’f: PYBRESYFi oM EE2YEEPPEY tlﬁ’erapglﬁ%u?%%gsﬁgn@s{%%l SAL,
exanmskecrenpréyennjectitnara itifysdicon Wechipisgpes.

Sadn]n'Strat'@ﬂeoin@eﬂhﬁhﬁagggh'?@Bbidesa%hhfabﬁge%B ical,

15

20;

25

30

35

The specific "therapeuticall y effective ampunt” wi |
oberraks| FeTPEPY WAPR PACRIEERdr PRAIMAGEUTA A fogmulations

cordi-t Lea Qﬁlﬁﬂeth%&%&dmekhedﬁhbﬁ &dedﬁméﬁﬁldﬂ1ﬁﬂ@jpresent
clinical .history of the s %t t he tvye{)%é_of an|
befRYSPrégPed, TPfe CEIPLER glﬁj St 1€ tFdarem” “}aﬁfe
nakdméndt teendy praiflyt ker pdpleits ara;;)ueomcbn el 1y

10 PeEs gegsagggu' Th 208, 2Plorefledd Jditcily Uehiifuds,

oun ri'vatives . use h rern,
"pleamﬂraeeatshc&ap@alrlﬁ%r'syrslpé Pfrastdeddhs callhp comP051t1°n

aceept abhe sQkvaRl, HHRERdiAG 3FeHoreXHGditiNisdllected £rom
vehicle for delivering.the corrpounfl’E of gener al forrrul a

(1 JEheo IEREPS Q) S¥E = ERRd Nga AZRR ™ Sray 15 T4 % aFents.
SOlcodouaftlgi Sgeatacked pirdseirie ng aargaed:srrannerrobér to produce

ad mstratlonl d. Tec 0]
. Th
f oF alrﬁlaf: gé’ RoRrSt 8FSd o:i%dﬁ ?ggpl 3?4 atloc?rs <

parebilertsl Icyonrtawost@@e aptiitvef Gmgneaham’s Jébrﬁchfilm‘wgfe with
Cog\é%ntt S!;%;F%%'}mta%u%@&%f erf%‘:%.lgdéi?dalﬂ'ﬂ.@(‘e@»&m;ﬁnirﬁcs which are

carriers, adjuvants, and vehicles . The term
passitePar dorudbe Merditratau s Y& iSmeous |
I ntravenous Thé@bréﬁﬁﬁpubahs,mb@tb%IhE@a example, inert
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phosphate or sodlum phosphate, granulatlng and
disintegrating agents, such as corn starch or alginic
acid; binding agents, such as starch, gelatin or acacia;
or lubricating agents, such as magnesium stearate, stearic
acid or talec. The tablets may be uncoated, or may be
coated by known techniques to delay disintegration and
absorption in the gastrointestinal tract and thereby
provide a sustained action over a longer period. For
example, a time-delay material such as glyceryl
monostearate or glyceryl distearate may be employed.
Coating may also be performed using techniques described
in the U. S. Pat. Nos. 4,256,108; 4,160,452; and 4,265,874
to form osmotic therapeutic tablets for control release.
The compound of general formula (I) of the
invention can be administered, for in wvivo application,
parenterally by injection or by gradual perfusion over

time independently or together. Administration may be



oral , aerosol , and parenteral pharnaceutica

formul ations for use in the novel nethods of treatnent
w@Rooshe2pT esent invention . The conpounds of tPEI/AU2004/001115

i nvention may be adm nistered Qrally as tablets ,

aqueous or oily suspensions, | ?enges troches,

powders, granules, enulsions |, capsules , Syrups .or

el iBOER VTIPS 130 niaGHna G g adral iNfEERRR: ORI one

or 1@&1@%&&1&:&9 ,egtﬂﬂzﬁﬁaﬁfédtﬁlﬂ.ygr quﬂ;zm‘caemgt emimg
agents ,. flayqurin ents ., co ent.s

pr gsr@rn\}sidﬁdm‘ﬁé&%{ r?rgrld’er 15 DS odif{cj‘egbL %g’r rmcgelﬂl cétﬁ%/ be
el eghieid and q:‘adwlaﬁdde iy @arampmla'ﬁm higlogtigcal Ly
Contct%egattatﬂ: ea%tlif{ﬁ%f acfcgcﬁfgd 1y 'Héfl.tlu Ir V'\!:Lt&ue

non Ic pharnmaceutical Iy acceptabl e exci pients which
are suitabl e Preparhdieasuffan pegssrtarad @A%lnrﬁﬁ§ﬁ§l°n

exXGiRiiefiess Sk ile dffeiAgY qun-libﬁi'éodjé |deaRt S orfICh
as caIC|un1carbonate |.act ose, caIC| éiphate or

soFRAFRSRTIH Tt #P FFUHA LR S1g il P REuecus
ageydlSrenec hlaﬁ Prapy Isdrey aflyadols) g:»crmyceﬂqldgnémg&ycugl
agen Such as stay h,_ gelatin or, acaci a;

10I uBegs gl. § :|.ZLn suc% Caf‘lsgéaslln‘{iegnoelsjl' ucrfa?g eanrj;gctable organic
st @sataxsacaxmrorast a@ylﬂcétetadm et Agedre ARy inglude

may, he. .coaled, i iR d SEN N AUSS: dds d@l@Yisions or

d|S|ntegrat|on and ‘absorption in the gastrointestinal
t r ESPATE HIF e PP Prsvite spliig A PEHdEsHe s
| OrP&Qirezﬂﬁﬂéld véfﬁ!cl@@’lrﬁmcﬁl.uc% ts*.cf&mﬂ&ﬂﬂ]}bfﬁaieerécalutlon ,

such as nonos rate or_ glyc t.ear at
el e B R A S BLFRER Sactases
tecmm S deﬁmamnbum tdieidles anclﬁme Nosid and nutrlent

0, 4. 1 r
t her g’peut%i C%t e gé?‘fftl%%)’éﬁ r%gc%pﬁgnlsl'%:f‘@ MOsDY i Ghose based

| et rel ease . The conpound
of agerdmater'cr Mf%EYq9e of2nchetheveHis on REgegjevatives and

adrd gl IRtk tivis |nfb.1)“é@;@ﬂ:ﬂelz isatdone fesleni€s atdy dyample,
I njection or by gradual per on over. tiJe

i
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I ntranuscul ar‘Ilhye? colfln% lilntn%e lalenef.anl.t r:@oczqﬁﬂfé/’ (P are
antimicrobial agents which are active, in particular but
not limited to, against Mycobacterium including

25 Mycobacterium tuberculosis, M. avium intracellulare, M.
fortuitum, M. abscessus and rapid growing atypical
Mycobacterial strains, Nocardia, particularly Nocardia
asteroides and N. nova, Staphylococcus including
Staphylococcus aureus and S. aureus (Coagulas-negative),

30 Streptococcus spp. and Enterococci species. The compounds
of general formula (I) are particularly useful in treating
infections involving these organisms.

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

35 tissue or cell to obtain a desired pharmacological and/ox
physiological effect. The effect may be prophylactic in

terms of completely or partially preventing infection,



transdermally . For in vitro studies the agents may be

added or dissolved in an appropriate biologically
waewmspiabt e buffer and added to a cell or ti SSREI/AU2004/001115

Preparations for parenteral adgigistration include
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(1) are particularly useful in treating infections
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"1 reddd five s"ctf%ai:tmm ridel. the |ike are used herein
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magnesium carbonate, titanium dioxide, lactose, mannitol

and other sugars, talc, milk protein, gelatin, starch,
vitamins, cellulose and its derivatives, animal and
vegetable oils, polyethylene glycols and solvents, such as

25 sterile water, alcohols, glycerol and polyhydric alcohols.
Intravenous vehicles include fluid and nutrient
replenishers. Preservatives include antimicrobial, anti-
oxidants, chelating agents and inert gases. Other
pharmaceutically acceptable carriers include aqueous

30 solutions, non-toxic excipients, including salts,
preservatives, buffers and the like, as described, for
instance, in Remington's Pharmaceutical Sciences, 15th ed.
Easton: Mack Publishing Co., 1405-1412,1461-1487 (1975)
and The National Formulary XIV., l4th ed. Washington:

35 American Pharmaceutical Association (1975), the contents
of which are hereby incorporated by reference. The pH and

exact concentration of the various components of the



physi ol ogi cal effect . The effect may be prophylactic
interns of conpletely or partially preventing

W0 nosmo1928n, and/ or may be therapeutic in ternms BET/AU2004/001115
partial or conplete cure of an 0nf ection. "Treating"
as used herein covers any treafiment o , or prevention
of infection in_a vertebrate , a manal particul arl
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ed'the subject. Typically, dosages used in vitro may provide

useful guidance in the amounts useful for in situ

administration of the pharmaceutical composition, and

25 animal models may be used to determine effective dosages
for treatment of the cytotoxic side effects. Various
considerations are described, eg., in Langer, Science,
249: 1527, (1990). Formulations for oral use may be in
the form of hard gelatin capsules wherein the active

30 ingredient is mixed with an inert solid diluent, for
example, calcium carbonate, calcium phosphate or kaolin.
They may also be in the form of soft gelatin capsules
wherein the active ingredient is mixed with water or an
0il medium, such as peanut oil, liquid paraffin or olive

35 oil.

Aqueous suspensions normally contain the active

materials in admixture with excipients suitable for the
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phfﬁ#gglee&%jc%f co%:'bgjlita? ns accorédgf n%htoézt:lh‘éér?nv]éﬁ?i%n e

mayadiel @l hetrel $wdalay RpLEgRYREREEeRy serRitol
t hefansuttd £ad | Yol (&L 1d VeoklRsesa t AW Ut SaeE £ e6f | ¥Eh§Déne
15{ LSS L 3 o f S BPL B AE SVELLLY BLie ana
st afexitfol henlsydn Bdds , THgr oatdmyplelosalpsxystilylangi spubitan
N
conposi ti on, Hml rhmaceidaial mamprstitkeps gray be in the
detgll ner of f o€d 4 ¥ dOSHOOS L 44@8LHBNbx 061688in0us
20%;8;5;%:%%? e{-f;,f{;%we\ﬁ%'cq?rgfmég N oEo 2k DB Scording
1Ry , : ; 19365
Res MU @it aRsthieds Oied nglSeuiBybbe dihsphesingnonfwhbting
gela{:lgteix{]tsca r?é”seésr\;\‘eqr?éfﬁg g‘gheen sCtél}L/ce:h as those mentioned
above. The sterile injectable preparation may also a
sterile injectable solution or suspension in a non-toxic
25 parenterally-acceptable diluent or solvent, for example,
as a solution in 1,3-butanediocl. Among the acceptable
vehicles and solvents which may be employed are water,
Ringer's solution, and isotonic sodium chloride solution.
In addition, sterile, fixed oils are conventionally
30 employed as a solvent or suspending medium. For this
purpose, any bland fixed oil may be employed, including
synthetic mono-or diglycerides. In addition, fatty acids
such as oleic acid find use in the preparation of
injectables.
35 Compounds of general formula (I) may also be
administered in the form of liposome delivery systems,

such as small unilamellar vesicles, large unilamellar



ingredient is mxed wth an inert solid diluent, for

exanpl e , cal cium carbonate , cal ci um phosphate or
woawbiom237 They may al so be in the form of sof tPgEAHERGOW001115

capsul es wherein the active ingredient is mxed with

water or an oil medium such™a 2pe‘anut oil, liquid

paraffin or olive oil. Agueous suspensions normally

covesiielare and e ktilanellan veriteur e WRsones can be
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celdowipeamds mﬁirg:éﬁwﬂpwdmtdnd cet) uhapealssdok laministered
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natsuxla:ﬂdiyl.ﬂdl}curri ng phosphatl de such as lecithin; (b)

a condensati g ypdycl,Ofs Y %Mlmwﬁ%wgaéal formula
fatty acid,- for "exanpl e, polyoxyethylene s tear

(c)(Td Endm RIHEPF CRIR GoR iyt erizswad e B (9F e order
| ongr Ghadut éd | qER | o aéwiwlzoﬁq)rp@e(aamiagram body weight,

hept.a ecaet noxycet anol a conden atl n

10py "%ﬁﬁre%% 3F WS ﬁatr}g% bt Q %3 V%eab
fr (Hhcaltf aICtn}g qm:d lankbdueea thaddys vodigist mé:yocthet bt emeabout
sorpiple Sroneql eat e p ol aéaﬁ) hEQLLNSA] O PROUIGLmdE of
et hyl e ‘oxi a¢ E rtia ived fromfatty
acias-isred m@q@ierawglmldésaz herceawaippd with the carrier

POl efs Ssdidan rﬁl{@.‘.@&i&sagg hgill vary, dependlng
phar maceuti cal conpqsitions

155t e thF sbl &° Rruebird o d?’é‘gg‘:%%u%a§g§‘ﬁ‘rérjr1§¥ dgiede of
ThisdnfilifiReis LionRy her fatapiat pde afcondiagion kmbswded for

methods Meing suLLable dl SREISING, 0 UBLLLDG 2080ESing o 1g
and Stis gendt ng SGeRt S sUCH A8 thoSe’ ment | oned apov
Thefstaay idativg ectmpbendrieplr & oreprRgPalabe sasd epprgenient

| nj Sehatl &8 AL O Oha SUSPENST L &R RafOPary O¥kém about 5 to
parenteral 'y a-cceptabl e diluent or.sol vent for

20ex#PpIRETARPta oI HAT oFPEHL  CORRTHEHPR | DARBAG THEE forms
acGgtia}eherally contain between from about 5mg to 500mg of

active ingredient.
It will be understood, however, that the specific
dose level for any particular patient will depend upon a
25 variety of factors including the activity of the specific
compound employed, the age, body weight, general health,
sex, diet, time of administration, route of
administration, rate of excretion, drug combination and
the severity of the particular disease undergoing therapy.
30 In addition, some of the compounds of the
invention may form solvates with water or common organic
solvents. Such solvates are encompassed within the scope
of the invention.
The compounds of the invention may additionally
35 be combined with other compounds to provide an operative
combination. It is intended to include any chemically

compatible combination of pharmaceutically-active agents,
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however, t hat!

number of prlor art publications are referred to herein,
this reference does not constitute an admission that ahy
of these documents forms part of the common general
knowledge in the art, in Australia or in any other

country.

Modes for Performing the Invention

The synthetic schemes employed to prepare

compounds in accordance with preferred embodiments of the
invention are now described in more detail. The synthesis
of protected (compounds 3a-f; Examples 1-5) and
deprotected (compounds 4a,b; Examples 7&8)
galactofuranosyl sulfenamides is shown in Scheme 1. For
the preparation of these examples, 1,2,3,5,6-penta-0-
acetyl-pD-galactofuranose (compound 1, Acyl = acetyl;
BRakinovskii et al., 1988) and 1l-S-acetyl-2,3,5,6-tetra-0-
benzoyl-l-thio-f-D-galactofuranose (compound 2, Acyl =



dose level for any particular patient wll depend upon
a variety of factors including the activity of the
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#) as defined above.
Advant ageousl y, aIthough not limted to, the
m croorganismis sele jyf romthe group consi&¥Rng of

Mycobact eri um,i ncl lAd bewi um uberg(glloo\s)s',l SAc
avicamosnt r-acerl ul &r ortuitum—>M . abscess

and rapid grow ng atyp| c Myggbacterial strains,
Nocardi a, particularly I\%c‘ﬁ'gr dl%g Yast er oi des and NA /o OACyl
nova, Staphyl ococcus i ncl éli=rg BSt aphyl ococcus aurZeted; Ac Bz
Streptococcus spp. and S . aureus (Coagul as-negative)

and Enter ococmy]ospem es. Thr oughout th| S speci fi cat| on

and the clains ,i,,; gds/R corrprl se" yrég),lf, s@ndR
COFFp—I‘—-l—»SI ng®! UI n 5 ,non- e*ei—xu5| Vvi&o xcep\t

where the context @equi resotherwise . It wil I R*

cl early underst dedt h& al t hough a
3a R1-R =CH2Ph 4a R'=R?=CHzPh
3b R'=R?=CH,CH,OCH,CH,0CH; 4b R!=R2 = CH,CH,0CH,CH,0OCH;
3¢ R'=R2=CgHy,

3d R1/R2 = —C(CHy),CH,CH,CHLC(CHz )~
3e R'=CH,Ph, R?=H

Scheme 1
15 Reagents and Conditions: a) Acyl = acetyl, according to
Bakinovskii et al., 1988; Acyl = benzoyl, according to D'Accorso
et al., 1983; b) SnCl, or BF;.Et,0, HSAc, CHyCl,, 0 °C to rt, 1
to 6 h, Np; c) BrCH(COOEt),, HNR'R?, DMF, THF, or MeOH, rt, 17
to 44 h; d) NaOMe, MeOH, rt, 2 h, N,.
20
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expect ed sBectroscopl c data. AcylliPA%%izQﬁ D- Gal act gse
HACTHRD GheyP B Ayl 11- R0 @y T A B Mo
Bz Acyl O H AcylO OAcyl HOOH 3a RlL = R2 = H Ph 4a Rl =

R F D12 3,5, 6-tetra-0-acetyl-1-thio-p-b-

galactofuranose (2, Acyl = acetyl):
1,2,3,5,6-Penta-0O-acetyl-D—galactofuranose

(1) (10.0 g, 25.6 mmol) was dissolved in anhydrous
dichloromethane under N, and the solution cooled to 0 °C.
Thiocacetic acid (3.6 mL, 2 equivalents) and distilled
borontrifluoride etherate (3.8 mL, 1.2 equivalents) were
added dropwise and the reaction warmed to room
temperature. After 6 hr the reaction was diluted with
dichloromethane and quenched with saturated sodium
bicarbonate. The organic phase was dried (Na,SOy4),
concentrated under reduced pressure, and the resulting
vellow residue was chromatographed (3:2 hexanes/EtOAc) to
give the product (2) (10.0g, 96%) as a yellow syrup. H
NMR (300 MHz, CDCl3): 6 2.03, 2.04, 2.11, 2.12 (4 x 3H, 4 x
s, 4 x OAc), 2.38 (3H, s, SAc), 4.07-4.23 (2H, m, H-4, H-
6), 3.32 (1H, dd, Js,5 4.2, Jg,¢ 12.0 Hz, H-6'), 5.07 (1H,
m, H-2), 5.22 (1H, t, Jp,1 ~ J»,53 1.8 Hz, H-2), 5.37 (lH, m,
H-5), 5.97 (1H, app. t, Ji1,» 0.9 Hz, H-1).

Example 1



3b RL = R2 =HHOCHHOCH 4 b RL =R = CH CH CCH
CHOCH 3c R=R=CH3d R/R = C(CH )2CH CH CHC(CH 3)

W0 288/0RR3= CH Ph , R2 = H Schene 1 Reagents aneCT/AU2004/001115
Conditions: a) Acyl = acetyl, aggordi ng to Baki novskii

et al. , 1988; Acyl = benzoyl cording to D Accorso

et al., 1983; b)SnCI or BF -Et O, HSAc, CHCI| , O
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raiol) .wa e ydrous_dichl or gnet hane )
FARHEE o C0RE s | 8 0N L 8¥ T a s PR O gy 58 (212
(3 BtoAc/Bevame vhl entts ]V d( I G NHZ eCIBF0n BUB Pde 2.05,

zftﬁ%e 2318 {lacy- @He%“ VEAENt S} wer eagddgd g, se4 17-

reacti on war nmed oroomte erature |

hr 410 638t imn Bod drot2rdwith’ blvcﬁl Bpﬁﬁe%ﬂaﬁ%Han’&r H-2 and
quemched s 3& sl Urmf eg-spdi sme (1H, 4, J;.» = 3.0 Hz, H-1),

15 7.20-7.40 (10H, m, ArH); LRMS (ESI): m/z 559.9 [(M)*
100%) .

U'l

Example 2
N,N-Di (2-methoxyethoxyethyl) -5-(2,3,5,6-tetra~O-acetyl-f-D-
20 galactofuranosyl) sulfenamide (3b):
1-S-Acetyl-2,3,5,6-tetra-0O-acetyl-1-thio-f-D~
galactofuranose (2) (350 mg, 0.9 mmol) was dissolved in
methanol (25 mL). Diethylbromomalonate (273 pL, 1.7 mmol)
and N,N-di (2-methoxyethoxyethyl)amine (479 mg, 2.4 mmol)
25 were added and the reaction stirred at room temperature.
After 19 h the solvent was removed under reduced pressure
and the residue purified by column chromatography on
silica (EtOAc) to yield the product (3b) (360 mg, 72 %) as
a light golden oil. R 0.32 (EtOAc). ‘H NMR (300 MHz,
30 CDClz): 6 1.91, 1.93, 1.96, 1.99 (4 x 3H, 4 x s, 4 x OAc),
3.08 (4H, t, J = 6 Hz, NCHCH;), 3.23 (6H, s, OMe), 3.30-
3.60 (12H, m, OCH,), 4.00-4.25 (3H, m, H-5, H-6, H-6"),
4.92 (2H, m, H-2, H-3), 5.19 (1H, m, H-5), 5.29 (1H, d,
Ji,» 3.3 Hz, H-1).
35
Example 3
N,N-dicyclohexyl-S-(2,3,5,6-tetra-O-acetyl-f-D-
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methanol (15 mlL) and tetrahydrofuran (15 mlL).
Diethylbromomalonate (293 uL, 2.62 mmol) and 2,2,6,6-
tetramethylpiperidine (782 uL, 4.5 mmol) were added and the
reaction stirred at room temperature. After 20 h the
solvent was removed and the residue purified by column
chromatography on silica (l1:1 EtOAc/hexanes) to yield the
product (3d) (356 mg, 61%) as a clear syrup. R 0.67 (1:1
EtOAc/hexanes). *H NMR (300 MHz, CDCls): & 1.10, 1.12,
1.21, 1.23 (each 3H, s, Me), 1.3-1.6 (6H, m, piperidine),
2.03, 2.04, 2.08, 2.12 (each 3H, s, OAc), 4.10-4.30 (3H,

m, H-4, H-6 and H-6’), 5.01 (1H, dd, J,,5 6.3 Hz, Js3,4 3.0
Hz, H-3), 5.13 (2H, m, H-1, H-2), 5.33 (1H, m, H-5);

LRMS (ESI): m/z 525.9 [(M + Na)®, 100%).

Example 5
N-Benzyl-S$-(2,3,5,6~-tetra-O-benzoyl-[-D~

galactofuranosyl) sulfenamide (3e):
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EtC‘ACEI’MarIEBQ)Ph) NM?B(SBO(CBH\/Hm @, )H=6'd &hd H-4)7, 5.71 (1H,

2 yl 1. 1, 2 4 h 3H

U £75 Y- - 8Pra il dpde? 92 ‘§a@ 3ih 2.1

H 2z, H—F2)6, B2 615, dld94Jz(3I-? 1, H734 4+82Ha Y H6-B} (1H,

28[-1-(5*'; '7 i‘k'5)7, 15 £ ESh)z ﬂi‘ﬂ 6% 8nkbM *gMNedps and

10094 | - Jeframet hyl pi erldln%
155 AxH %fSBenZ¥Je g’f?ul%l) ackt9T &-9- (g%l 481 oftir&nosy ‘fH of
sulbenasy degt3ahs) - - Acetyl - ,3,5,6- tetra- - acetyl-

-thio - b- - gal actof uranose (2) (472 nmg, 1.12 nmol)
was di ssolved in nethanol (15 nlL) and tetrahydrofuran
(1Exanple Db et hyl brononal onate (293 nL , 2.62 mmol)

andy 2 23 6y f; - o@éé@fﬁ%‘%bkPSH%HE{iZ%th%lsﬂ?l) -a./p-D-

mol )" wer'e ‘added and_the reaction irred room

20t erpferRineEuragese 60 h the
5-0- (Tert-butyldiphenylsilyl) - a/B-D~arabinose

(5) (2.10 g, 5.40 mmol) was dissolved in dry pyridine (20
mL) and stirred with acetic anhydride (20 mL, excess) at 0
°C for 1 h, and then at room temperature for 18 h undexr Ns.

25 After this time the solvent removed under reduced pressure
and the residue was chromatographed on silica (4:1
hexanes/EtOAc) to furnish the product (6) (2.67 g, 96%) as
a clear syrup. Ry 0.45 (4:1 hexanes/EtOAc) . 'H NMR (300
MHz, CDClz): & 7.33-7.22 (m, 10 H, SiPh), 6.37 (d, 1 H, Ji,2

30 4.7 Hz, H-1B), 6.19 (bs, 1 H, H-1la), 5.63 (dd, 1 H, J3 4
6.1, J3,, 7.2 Hz, H-33), 5.38 (m, 1 H, H-3a), 5.33 (dd4, 1 H,
J,,1 4.8, Jo37.2 Hz, H-2B), 5.21 (app d, 1 H, J 1.6 Hz, H-
20), 4.24 (44, 1 H, J 4.0, J 8.8 Hz, H-40), 4.12 (m, 1 H,
H-4B), 3.87 (m, 2 H, H-50 and H-5'a), 3.81 (m, 2 H, H-5f

35 and H-5'B), 2.02-2.13 (6 x s, 18 H, 6 x OAc a and ), 1.07
(bs, 18 H, tert-butyl o and f3).



sol vent was renoved and the residue purified by colum
chromat ography on silica (1:1 Et OAc/ hexanes) to yield
wo b@spraduct (3d) (356 ng, 61% as a cl ear syrBEI/ABR2004/001115
0.67 (1:1 Et OAc/ hexanes). H N §300 MHz, CDC ) : d
1.10, 1.12, 1.21, 1.23 (each 3 , Me), 1.3 -1.6
(6 |per|d|ne) 2.03, 2. 04 2 08, 2.12 éeach 3H
1 TAchoeuyio2. 4-4b-P3pcety r 3, ORl beaitabptyddyPheBydgilyl) -
(|Fh éﬂloJ?—DﬁaﬁakﬂnoﬂuraﬁerFZ7)PF 3) , 5.13 (2H, ,
H , H 2 : S
525.9 [(M + I\E‘i a i%%‘%‘léﬁx%ﬂpg bz (t%%%]SE !Lz“%gt%Y%SllYl)‘
6-tbt2a3=b31ﬁ@ﬂ§betyb Bfairaetrabinafospnossul (Ena#i-dd g, 4.08
. - e 3, eLra dded
A SRR N ORI S
di sBBY \REE2 ff Ingt I@&W@Va(lPEtﬁL) 9l9| w)broﬁe‘-’rﬁroﬂé)t @inutes

(25@hm>lacgt:25 H8D4) (@ng bgnzyhaghes, (alésrrhlg,, 2.12 mmol) was
ded and %ﬁe reaction sti.rred

d
onparat rad “RRE eF Ca9tROP S oF CBRE SHuEoFe hobed uRAGD
redﬂ@@ﬁeﬁaEﬁBGrﬁndéﬂ hhe restduethiisi thimed hjtecekaphion was

1CNT QIR Q&a&}f(‘gré EF%‘% %56%&@%9@0/ Q%Xangf) Ntaﬁc}S' etf50 mr) .

the pr oduct as-a ¢l e
0. 48h¢ lotg@&En DACLAERANES WthNN/RSéBOOaM-ENaEQQh }150 ¢ul) and

3. 13.(| m eqd 4 CH
Ph)§q( IlTLCi(_ (190- t'? &“f'l d (ﬁél éc%ﬂ d_’)ltlexjeclf_’(:ia.ndd |

J cgn@ey&rapgﬁ)ungey4rfﬁppegpare55ure3 ’TgeoreflduE yas
e 1cﬁk?ﬁaiogr5pﬁad(bﬂ sflllicd (3211he&aneé/&tﬁﬂc$)to furnish
. H H- ya [ -7. 7H p-

1% enths i Phedust 1Al K8 SaeRlbl §Potpt2rbeyehE, 5 0.30
X 2K :Uxhexands HEOPADENZOH NMRUPS)O MEXan@PelsH 627365 ~7.73
T i - 8g- ﬁt Y&i 1eRy LY . (4 e§4 7b4’é Yln‘?' p@eﬁ‘}"ﬂ'(ﬂu)z), 6.00 (bs, 1

- a/ b- bar abl nof uranos

rt- %ut%TH)ph%n?VsKWyl} Hraﬁb2b+ar§b?ﬁoééPP5F (3.5 g 1-6 Hz,
5. 4Q9-8ypl ) . yvas (di ssohyed-iap, dsyssyr(mqll reH(2&-8L hnang-57) ,

2St15rgd yLthyaget Eoé‘HBVde_ dﬁ(? g OXE8358c8tnS | 2.02 (s,

3 H, 1 x OCOCHs), 1.06 (s, 9 H, -C(CHa)3).

N,N-Dioctyl-S-(2,3-di~O-acetyl~-5-0-[tert~-
butyldiphenylsilyl]-1l-thio~a-D-arabinofuranosyl) sulfenamide
25 (8, R* = R? = CgHj7):
1-S-Acetyl-2,3-di~-O-acetyl-5-0-(texrt-
butyldiphenylsilyl) ~1-thio-o-pD-arabinofuranose (7) (1.48 g,
2.79 mmol) was dissolved in dry methanol (20 ml).
Diethylbromomalonate (938 pL, 5.58 mmol, 2 molar equiv.)
30 was then added, and the mixture was stirred for 10 minutes
at room temperature under Ar. Dioctylamine (3.36 mL,
11.15 mmol, 4 molar equiv.) was then added and the
reaction stirred for 3 h at room temperature under Ar.
The reaction was concentrated and the residue was taken up
35 in EtOAc (100 ml), washed with sat. NaCl, dried (Na,S0,),
filtered, and the solvent removed under reduced pressure.

The residue was chromatographed on silica (6:1



Cfor 1 h, and then at roomtenperature for 18 h
under N . After this tinme the solvent renoved under
WO edaoed3pressure and the residue was chrona tpgraph®e001115
on silica (4:1 hexane /EtOAc) to furnish the product
(6) (2.67 g, 96% as a clear s3fup. R0.45 (4:1
hexane / tOAc) . HNWR (300 WHz, CDCl ) : d 7.33 -7.22
(mhe_@ames/&@m) o 3furmisl the product KB) KL-BY g, 64%) as
Fégfe’yélttw g&r ﬁ&(*b(1vj %g%ﬁhe%?neéyéfOAE). 'H NMR
a
4(%OOJMHZ7 éD‘F%B " (27)66 -5 731 ((naprjl af sll(,g_)zg 17533-7.47
Hz, h @ 1, ,sﬂ<ﬂ4);()dd 5.4 cd JUH, 3 8.8 HzazHH4L>), ,5.34

¢ Sadm TR g 50 2ty P L n, o

18 3.2, 6Jx1C1AcOaHande3), 4.27 (bs,118, HE- 4ter13085 (d 2 H, J
but yl g &g andsﬁt-“f *5 2° 98 I(x?z dig aﬁ?chyi %.05 (s, 6

U'l

(tert- butyl%ll h Da r abThof ur anose

(7)H, 7% & Q6P 3)0n Jofl ®3 (&nbr tz%tﬁ'yljeﬁ phetid siaptyl

- lgRaBnytiri.oea(setylu; ai@(@@)aabl nQfsur qrOses ) 2 x CHj) .
10(2 10 g, 4.08 mmf)ln dry DCM ( nm.) at 0 C, under

A r was added BF -CEt (1.2 equi vaI ents 4.90 mml)

Af t Généﬂam pubesdtiheoFaecethe depdo(:écﬁl egupb¥abenteate and

4.33 ed and the reaction was
stifred 19% gggklnéa%r?geg’perature under A . After
this ti me theT<P cactdbrtinn of | thedyptactednsulispanige (0.5
andp,sat) 24 d%?FEEkﬁééglnkio mﬂyeuﬁagﬁnhﬁ E@MSE Wage of N, is

washed sat. a and ag fﬂi mﬂl
15qr | 2ddehacm® ?q‘“YFF‘F% et aﬂal%n’e%ﬁPPﬁfLéa Yepolttion in
redddlﬁfdefzﬁﬁﬁHl.)E The restduenwas rhfamebographed enom

S" ég %1.}?/?xa2ez iﬁem&%tto LH”" gh th%h%r oduet s 64) is

ar syrup. exanes
/Etm;cralwawm:;snowae;lcaa (¥ ) me#u@s 7THS tesid i+

’ Siéﬁ@%ea b%7f%ftZaé§o£n]w§s§Ed §ﬁ£€hﬁe¥haﬁogo anatie

2031 go}ﬁenp+eg7poga§gd(ﬁ?d§rFFedppeQ)prgsggrgﬁ{ Ehﬁ residue is
H- 5h§8ﬂaﬁbg§aﬁhedzo§93£§1c3 tb, yfgiﬁ}hhe,d%pi$té&tea
H, OCOCH ), 2.02 (s, 3 H, 1 x OCOCH), 1.06 (s, 9 H

- RPERPYR

General procedure for the deprotection of tert-

25 butyldiphenylsilyl protecting groups:

To a solution of the silyl protected sulfenamide

(0.5 mmol) in dry THF (5 mL) at °C under an atmosphere of
N, is added one and a half equivalents of
tetrabutylammonium fluoride (1 M solution in THF) and

30 acetic acid (0.1 mL). The reaction is left to stir at
room temperature for 15 h, then additional acetic acid
(0.5 mL) is added and the reaction is left to stir for a
further 1 h. After this time the reaction mixture is
evaporated under reduced pressure. The residue is

35 chromatographed on silica to yield the desilylated

compound.



N, -Dioctyl - S (, -di- - acetyl - 5- -
[tertbutyldi phenylsilyl] - -thio - -

wo a00abb1nsf ur anosyl ) sul fenam de (8, Rl = R2 = EH/AU2004/001115
-Acetyl - 2,3- di - -acetyl - 5;
terfcbutyl di phenylsilyl) - -thi 8- - Dar - abi nof ur anose
(7) (1 48 g_, 2.79 mmol) was dissolved in dry nethanol
(20E#erRlenTet hyl br onomal onate (938 ni , 5.58 mol, 2
mol aw, qu?lb\én)zywas—tmeﬂ gddadroaudahbeym) xﬁmfegmme (4a) :
stirre or 1 S .0 e rature under  Ar
Di oct yl ani ne %3 @ %E &ffgq%l’g’)%—%l A éqﬁc\?t)ylwgs"])'
t hegadddédfandnbhyl) eadifiemangider r(Ge) (@753 my ,at0 .4SOmMmol) was
§ eneLatuce idecalio TH1L8 @ag%%thq%sn;aaﬁo%das a white

and the residue was ta 100

was Bedidi-t hReat0 - RbC(8- Elrileg FFBASG“?thaFPHer et M¥RI (300

t hemsel, vengons)enoalezi MLsgemedr r:eszsurf—sThﬁ—s H-6'), 3.90
resi r ogr aphed qon_sillca exanes

/Et(ﬁig)( (t:fﬁ gats %@ 'pPadtuét (gl)z(fgﬂg *21 Ogaofyliysmy H-3),
pal @ .yl I(ew s;nup’HZRPB) 705(&11(hnxadesb£§(ﬂc). HzH &#MR) , 7.10-

54 W ) o Al s By

Hz, 1POfY . 5.34 (dd, 1 H, J, 3.2 He, H-3),

512(dd 1H, J, 3.2, J,4OHz H2), 4.22 (m 1

, ?L385(d,2H,J3.9HZ,H-5andH-5'),

29x N(CH ), 2.05 (s, 6 H, 2 x OCOCH ),

1. 181— N—ﬁﬁ((aneﬁﬁokdyethzx_yge@ﬂydi)ecg—xlﬁ—ﬁhai n), 1.06 (s,
Cener al

pr oga ﬁgéC? %’ﬁ ygigpro SEE0) dgf 4}é<’|)120ate. and acetate
protecting grNuHSIMTa-ue;tbbuyfecbhoaﬁrelthelp)r—St—det,éd5 6-tetra-0O-

sul gea@gﬁlds-ﬁ élggpg%ukgnggylmmfaggmiég r(bi»uqur de-0-

an at rmsg ere I'S ad one equl val ent of sodi um
met AGRETE2EPM §e| geven tthF Bredethddd)) (55te aseacMiagy solid.

is Reftotmstig:mi1 rm&ﬁ&@@naﬁaxm{mr 2 gy Nmft(@roo MHz,
2y D908 3 Py ) SALG By 5P b PonOMpasnaqgso-3-75
wi t K1EBt hene}:;l.agpmlnghm sobﬂentHeS'apEbf&t@nlduHeler) , 3.79 (1H, t,
redycedspagssyLgy TheobeshdlUessS 7, . 7.5 Hz oy, 3 Hz, H-3),
4.07 (1H, dd, Ji,» 5.4 Hz J, 3 7.5 Hz, H-2), 5.20 (1H, d,
Ji,2 5.4 Hz, H-1); LRMS (ESI): m/z 438.4 [(M + Na)*, 100%).
25



chromat ogr aphed on silica to yield the deprotected
conpound . Ceneral procedure for the deprotecton of
wao esoslou2yt di phenyl silyl protecting groups: To BCT/AU2004/001115
solution of the silyl protectedysulfenam de (0.5 mol)
indry THF (5 nL) at C under an atnosphere of Nis
added one. an al f equival ents of tetrabutyl ammoni um
f|@ﬂ§%ﬂiﬁ4§%€%a tion in THF) and acetic acid (0.1
m.) . The reaction is left to stir at roomtenperature
for hen additional acetic acid (0.5 nL) is
add%%éﬁ%ﬁt%e reaction is left to stir for a further
h . After thikrhibitior efacarbeisikacgkeris %Yaﬁ%‘ﬁ%?‘é’ﬂd (4a)
sundeg! eddcedcprBSFUL 8. adberissidiug TsnLehr enat pgeaphed the
on silica to yield thg desH\;J/ sted gn‘goun? E?g le 7
27, BYETHPRFLY ?epert% cepparad: B Nr dh8si¥FsSriBrkni de
( dagalad¥ofdrdhdeny ysul Bendiide5(16) ¢Rt o= CR% =2 &leHl7 ;- von
Iatofur nosyl ) en 275
D‘?? S e _9_%§ety?8{3‘gg g ?g %g‘?ﬁ % ro uc %&é§
(475@0hsgacash|¢1@tso‘1vede Oetérl(ignédlbﬁ Et Bppe/ ﬁehhhhéwn Assay
10H_ ?ng%Hg%SOOCH ou:c;@scpéfe gestedob% spogtg.ﬂﬁl 100Hilg, of
H qcympoqn@7af|§.| solq:.p:.g? :Ln4m§ih?m:|l gntocﬂ spﬁjrlle filter
5.34diédHo18lcedlon &. 1lawl, oft bictdrif on7tBE Edllace of an LB

L CYE R T g U

(b- Boedrest D Ur anosyérnightefabhde epbyleSN, khe zone of
(2- o) t yl -
16 2 DR DBUELINAE s pnzeif uking an apSttlary, SBSTRY] ey
acet-"?l%l’t:%’ﬂe%b ba%etﬁ@nﬁr @ﬁué?h%thlPBS%‘ asna ware of

SOl { @hi9i Aok 14:5:1 Et QAc/ nethanol/H O ) . H NWR (300

Mz, DO: d 3.13 (4H, , NCHCH) , 3.38 (6H, s ,

Owe), 3.50 -3.75

Table 1
20
HQ ;
\)I/I Q S— AR
HO “ f‘{
e
HO OH
4a R'=R2=CH,Ph
10 R'=R%=CgHy
Organism tested Compound Zone of inhibition
Mycobacterium smegmatis 4a ++
10 ++
Staphylococcus aureus 4a ++
10 ++
Streptococcus pyogenes 4a +
10 ++
Bacillus subtilis 4a +
10 +
Enterococcus faecalis 4a +++
10 ++




(15H, overlapping, OCCH, H 5, H 6 and H 6 ) ,

3.79 (IH t , J, 3 Hz, H 4) , 3.92 (IH, dd, J 7.5 Hz
wa2®5mi923H 3) , 4.07 (IH, dd, J , 5.4 Hz J , 7PGI/AE2004001115
2), 520 (IH d, J 5.4 Hz, _Hy ), LRVMS (ESI): mz

438.4 [(M+ Na) , 100% . Bi ol ogictal Data Exanple 9

I nhibition of various bacteria by conpound (4a) (Rl =

R2 = CH Ph) is described in Table . Data for the
previously reported conpound N, N-dioctyl - S (b- -

galsgéﬁé_ggﬂai_hgéulfen pjde (10) (Rl = R2 von

Itzf tx af.&p §%§9$§£%¥ovided for conparison. The

bi ol ogi cal ddfte weompalsids nofegehyral Zovmenutdmi bT) | @ape useful
S Round i 0

E%? %%ﬁ%%%n Q%%&g sol%i?%%@?%cﬁgﬁﬁggO?M%%§g£g§§?g%i%gggts'

filter disc placed on a | awn of bacteria on the

surface of an LB agar plate. After incubation at 37 C

for 72 h (M smegna ) or overnight (other species) |,

the.zone of inhibition was nmeasured using an arbitrary

scale: +++ =relatively large zone of inhibition, - =

no zone of inhibition . Table 1 HO R2 HO OH 4a Rl =

R2 =HPh 10 RL = R=CH 7 Oganismtested Conpound

Zone of inhibition Mycobacterium snegmat 4a ++ 10 ++

St aphyl ococcus aureus 4a ++ 10 ++ Streptococcus

pyogenes 4a + 10 ++ Bacillus subtilis 4a +




10 + Enterococcus faecals 4a +++ 10 ++Industri al
Applicability The conpounds of general fornula (I) are
wais@sol92as pharnmaceuticals , particularly anti PCT/AURIA001115
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c oA ST Gkt O 1 oTr 1) JF 1434 I s sel ect ed
fromthe gr Olm'mmmssil ny Bf; fhid S . M:‘(E,, Sxhdes] 1R, M.

\/?%1 s and q is , one
fc{:%%oduﬁrl sﬁé]%l a3 e3d’ ?ir]%%h t gf%%p consi sting of

hydr ogen, opt\r@naﬁt%/smﬁ}sftﬂtndﬁed crppedC Rikyl Davkst C-B.
whew, dnfi & F upt £d; Ry, One ©f 5 MoAR QBE%&?@LQHEaPragent WO
funct i onal grou&s sel ected fromthe group consisting

of B/ 0TIIN20QR and - (Y) C= (2)(T) - , optionally
substituted C2-3 or >C al kenyl al kenyl when

interrupted by one or nore heteroatons or functional
groups selected fromthe group consisting of , S,

-N=, NRand - (Y) C(2)(T)- , optionally substituted
aral kyl which may be interrupted within the alkyl

noi ety by one or nore heteroatons or functional groups
selected fromthe group consisting of , S, -N=, NR
and - (Y) CG(2)(T)- ,
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optionally substituted acyl, optionally substituted
aryl, optionally substituted heterocyclic and a

w@ a00b0iv2aT at e noiety, while the other of and RPCEHAU2004/001115

sel ected fromthe group conS|st5gg of hydrogen,
optionally substituted al kyl h may be interrupted
by one or nore heteroatons or functional groups

sel E422BSfrom the group consisting of 0, S, -N=, NR
and - (YL.C=(Z) c¢bhnpounapbicogahkyaliufsnuitzed 19l:keny|
whi ch may be interrupted by one or nore heteroatons or
functional groups selected fromthe group conS|st|ng
of 0, S, -N5, NRand - (Y) (2) (X9 - optl/o aIIy

substituted aral kyl R terguptedwi thin
the al kyl niety e*ot
functional groups sellected fro

hef eroat ons
gup con ting
of 0, S, -Ns, NRafidl - (Y, nlg
substitutedaryl , optionally %s

-, optionatly
stituted heterocyclic,

%ptlonally substituted acyl and a carbohydrate nviety;

when Ais S, SO SO, Se, Te, NR, RR"', NO or
(O and isteéﬁln Bsis selegtedsdromsgheTgroyr copristing
R ' o£No, @ 0koG( &b, ange g te, ,Nkyenx@@d RMare o and c(0);
|ndependently selected from the roup c nS|st|n of

hydr ogen, opt P8fal FyeBubst-Fft Bt 8%k S Ba and Ro is
i nt eelepted hyomnehergﬁanp beheﬁ@ahQQSO&rh&ﬂﬁe@kmnabptionally

LT T e

1

) oﬁ?
aIken§|owhmehenhytbgoaﬁpmsregtéunbylon@lognqng§ selected from
heteaeagegapoangmgkaaaahfgbou@S SQLSC%@Q Lﬁenlkﬁﬁmc_(Z)<T)n ,
group consisting. o NR (Y)

C-(ZPF?PnallgpFPBﬁgﬁF9t§9b§%ﬁtﬁFeaCaraﬁ%ﬁnﬂhﬂ Skegyl when
be LAterkupted Wyt Bha bRemakkyheffeirekitdas @&eﬁMhdﬁmahal

et SEOBLATE ULk UICEL SRk YRS S LIONABE 5, e,
, optfondKD yCs (DT Xirt edbreridnaldpt i ored tytwbdtazaltigrll which

t t
acyha9nﬂe 19%&99E¥ %gnﬁmgﬁgﬁ ERGOE&QSQ gﬁ%%%%?%f”&ﬁé or more

the nitrogen ato
sat b?éﬁéaaé}PmﬁnQﬁt GrReEdonapt PEREPy sedigstiedufagm the group

consisting of O, 8, -N=, NR; and - (Y),C=(Z) (T),—,

20 optionally substituted acyl, optionally substituted aryl,

optionally substituted heterocyclic and a carbohydrate
moiety, while the other of R; and R; is selected from the
group consisting of hydrogen, optionally substituted alkyl

which may be interrupted by one or more heteroatoms oxr

25 functional groups selected from the group consisting of O,

S, -N=, NRy and - (Y).C=(Z2) (T),—, optionally substituted
alkenyl which may be interrupted by one or more
heterocatoms or functional groups selected from the group
consisting of O, S, -N=, NR; and —-(Y).C=(Z) (T),—,

30 optionally substituted aralkyl which may be interrupted

within the alkyl moiety by one or more heteroatoms or
functional groups selected from the group consisting of O,

S, -N=, NR; and - (¥),C=(Z) (T),~, optionally substituted



het erocyclic group which may include additional
het eroat ons sel ected fromthe group consisting of O ,
woO@ae19837 X is selected fromthe group consi SPCTIgUL04/001115

OR, SR, NRR"' , hydrogen, h gen, - (Y) C(2) (MR

, - N(C=(2)(T) R) , N, CN , SCN, SO R, OSOR,

CPORR’,CPORR',S(OR S(O O)CR PO R
R 'aryhR pREippally srpbseity ISS‘R?:erOSSR&éﬁd pptigpally

| S b OXDL@ESdPacyD, ardhiOR @érb@@@raténﬂohétﬁbsent X

is selected fromt u NS St of (P S N ,
R' , hydrogeR® 3t a‘P]a@‘g R ES( (Z?%?’)Rc" e >HRa, BRoR,7 , N
N((‘%(Z))(o'li) CRQ) Mnd@leOONo:S@N:LEOSD B, SZSOSR);, 6RO Re, NRg,

R FR N R R Q%NR%‘QCIRL%S, qﬁ% R P‘QRFIR are

oxougc#eemmidaatlxer\ml%?te@#;pm Bhd xrpgpasgeﬁ%st;@anaf

X hﬂﬁog&,éwepsﬁefaﬁayweggséR@gtﬁﬁém &ﬁ]ﬁy@lrﬂﬁﬁi:h may be
al_ o

consistin dro
(e foqoh Tk DY Re-pp) pase hé tRFonERnS coR, TatRL oRet
R, gf&pR seIP&&iREroﬁPEh& Rrous( El)JRs;LsBﬁ.Q; BE, 05(8) -N=, NR;

’anc? Q a{ XR C— J% @Fi = ‘t&%ﬂ%ﬂzgﬁl ,s‘u&%?i%ﬁl ad %%Re@l which

absent;
i s eay dee emtenmphedgbw upne opsi BeragheteERatoBR or NR

R ' un n r = e (@) ’COI'.\.S:LS in o]
£ @&’P«Sz@&f o Q%QQQQJ. ctég)C:F\'%m(gﬂ (& 88 g ti ting £ O,

N( 0( Z2)(T) QCN 0sO
1&7 anci S @)RC (5() @5[‘) R é}.omllypéuhsﬁltuted
: hB:é\thZR wh::.clSNE?afi be, 1NE€§R'theSSR1ﬁHﬁinRthe0élkylamon.ety
bsent:

1SCeIREL S [9BAMRE. BP CORCEbRAF EF ngbF Ty ARGoakIER, =oiected
- CK 29t HhR grSap) BonsBECnR of PO) SCR-N—PONRv Rend:t,
opt kf’ﬁ%—l ()ﬁ );@SU t %E:%q.ogla %ﬂut e ts'tQ@ﬂe\/d % ' tdﬂiﬁd)nally

al karyl™, onal | substi , op t1onal
sub%wb%m*e@tﬁdawyit aména 6®¥P@hﬁﬂF?t§uE§FlettUtfe&ragyland Rz

, 'togetheBN@Xth 8hE& LhEr&§38ROLtEMf E@bRNWhich they depend

20 form a saturated or unsaturated, optionally substituted

U1

heterocyclic group which may include additional
heterocatoms selected from the group consisting of O, N and
S;
X, is selected from the group consisting of ORj3,
25 SR3, NR3R’3, hydrogen, halogen, =-(Y),C=(Z) (T).R3, -
N(C=(Z) (T)aR3)2, N3, CN, OCN, SCN, OSOsR3, OSO,Rs, OPO3R3R'3,
OPO,R;R’3, S(O)R3, S(O):Rs, S(O),0R3, POsRzR’3, NR3NR'3R’’j3,
SNRs:R’3, NR3SR’3, SSR; and R;3, or is an oxo group, =S, =NORj
or =CR3R’3z and X,;' is absent;
30 X, is selected from the group consisting of ORg,
SR;, NR4R’,;, hydrogen, halogen, - (¥Y).C=(Z) (T).R4, -
N(C=(Z) (T)sR4)2, N3, CN, OCN, SCN, OSOsR;, OSOyR;, OPOsRsR’y,,
OPO,R,R’ 4, S(O)Rs, S(O)sRs, S(O)20Rs, POsR4R’,, NRGNR’R’'’,,
SNR4R’,, NR;SR’,, SSR; and Ry, or is an oxo group, =S, =NORy
35 or =CR4R’, and X,' is absent;
X; and X3' are independently selected from the
group consisting of ORs, SRs, NRsR’s, hydrogen, halogen, -



and are selected fromthe group consisting of

hydr ogen, CN, optionally substituted al kyl, optionally
waosviwet ed al karyl, optionally substituted arPgi/AU2004/001115

optionally substituted aral kyl, _and optionally

substituted acyl; or one of X"ar?g , Xand X', X'

and A when A contains a carbon or nitrogen atom X and

A WHER=E= EBh{ R s ra TLHFIF) T ) mRek0gdh r af¥m O5Nd RCHndOSOsRs,
X g ogeLReS ta;]m&tskt [ E?E?zdﬁﬂbg,e dglcmms,ors )’ ZR%nds 2d©w01=>§
an e itu u a

RO RS L RO e S, (iR aRd Ry tox %o s
and—}&, =SR &H@RX or FXCBsRY sXandXXghdiX abxealttcl X, X
@nd X X and X i %(?fggtéd fréfnaege gg\%ﬂé %ggs§stlng of ORg,

together form art a ring structur
opt SBaal ¥§sR’ rml byesogen e sl ogigd /het (&) eGT A S&) eRdred

from(&_,<z$ (@zgky n@h3| Scﬁpt b@nal bMNSUbgbgﬂbU,t Qﬁsozms, BPOsReR’ ¢,
are i ndepend Do,
|nd8%8ﬁ%fé’nt6|' SéQI’@éteﬁ‘? 't ﬁe(oérﬁBBﬁy c%%*s]s’”t ﬁngN%ffNR sR" "6/
S, SHB.GRNR NHZSR'R, S:E'Rg, akd, RR or "idl,aR oxo RjroulR, ,=S, =NORg
R and R are the sane
1(ggﬁrdlb EFE‘F&% Garﬁilcgré seJﬂ ca{be ™% om the group consisti ng

of hydrogen, Kptmnaﬂl?cm@sfrpmt theatkolp opnisdsglinyg of
substt-ubed  atkenyle= @ht 'T‘?”ﬁl yss(%%tlit%?@') zf’HlX' S (0) 201y,

optional | y Substituted ara tional ly subst
acy FOafaRativarirRitrat &y n?iw‘]%ﬁr‘t%?q’l aHsy ro%%bo?ﬁ%&y
at tsaasu:ﬂtwaeaf anaraélanépﬁlaih&mtyh%ﬁ;btslﬂrtdw QEEAL or

ked t t hr.ough b _
L fonaBERanPRe] PPRET %&tgaggﬁlz«ga 't B SHIGHRF o Substituted
genergl;formula (1) is not 1- (9Hpurinyl) -S- (3-deoxy

-pent afuranosxl)s f,en@gn d%n%])ﬁ? MLdPnz same obf different
- ornyl - - (b Df i bof’ uranosyl t hi o |m azol e

- caPBoRARI aglec;tﬁﬁleﬁyqomsthe group consisting of hydrogen,
(2, 355, 6pdioRail 39PEaRYIHidRREY alkyPTRRRAiWHNNSY |Jubstituted

2OSU|]c aryg? o{atlonally substituted aryl, optionally
substituted aralkyl, and optionally substituted acyl;
or one of X; and X;, X; and X5’ , X5’ and A when A
contains a carbon or nitrogen atom, X5 and A when A
contains a carbon or nitrogen atom, and X5 and X; together
25 constitute a double bond, or X5’ and X, or X3 and X,
together constitute a double bond, or R; and X;, R, and X,
R; and X,, R, and X, R; and X5, R; and X5, R; and X5/, R, and
X', X3 and X,, X; and X3, X, and X,;, X3 and X,, X; and X;’,
X, and X,’, X3 and X3’ or X; and X;' together form part of a
30 ring structure which optionally includes at least one
heteroatom selected from O, S and N and is optionally
substituted; '
m, n and g are independently 0 or 1 and ¥, Z and
T are independently selected from the group consisting of
35 0O, 8, and NRyg;
Rz, R’3, R'’73, Rg, R'y, R"'4, Rs, R'5, R"'5, Rg, R'g,

R"s, R;, Rg, Rgl R’ a9, Rio, Rii and R’'y; are the same or



N, 27- diethyl - - (, , , -tetra - be-nzoyl -
b- Dgal act of ur anosyl ) sul fenam de; or a

w@b@soeeauti cal |y acceptable salt thereof. . APCDAp2OmNdO1115
as claimed in claim1l wherein_qips-0 or g is 1 and A
Is selected fromS , SO SO, Se Te, NR, CRR" N -
or nd 0 or._ho f d is.al kyl . . -
corrpggéu%}E ggtc?gd aag tsgllggt%gz eré:%n e 6r dk%cr)ltsﬁsci):fmg of
andhRdiregen-, 30p&likpRlly. spbstapoted adkoflai widiopally

C|abﬁb§t$@ﬁEéanaQﬁ§n9& b%bﬁlehaQQQ Bub%tgﬁﬁﬂéﬂ ar 1A
conpound as_clained_ in cla whér ei n one _or

f
and°RtieneglvoSuPRIH tutEdAa(?&lH?&}nd op&iopailied %ﬁ?stltuted
Tl ahbyl aharaleaaaehgarbabhme&eagd Ris aralkyl . 7 .

A conpound as_c¢ in_claimg, wher r h

and Ris (CHY %’ﬁ \:\[ﬁg FePPRVI-E° %Bﬁ?l agng‘ef‘l %s% "%, %o, %,
i Nt egdr Xi natdeotiamyetiian ohﬁQrcpqne:h uskva. grodpcdipbaddto the

as ?:Fﬁ?”%ﬂrbﬂ ! QL' @a]:b%eEg.eroﬁnBo‘ﬂﬁ bl e 3d-RerS proviso

nterrute yone or nore heteroatons or
fun@bﬁ&nﬁhegFQ{EB@%‘é{ ekt genprah frengleud Wods sathd— (9H-

l@f pu§1ny1N=S—N@—deéﬂ§ﬁﬁeﬁ¥hf3réab@§h)sulﬁéﬂ%@ﬁpﬁﬂnd

ai med i ein qne orbth of Rand Ris
ﬁt gPFﬂBFé&"B? ofie '3r ?rﬁ?‘e o% 3" DP=10. A
corrpmbbﬂuaanolsgtl.lmdol)tlmxildalznsﬂ.&—melae:ﬂobmady bot h of

R a ). =0 (A=Y dps san
R PR Pt S Ee i Crr: R
|ndewnaémrayosmlégéﬁemmﬁe pegnge 1 to 12 i ncl usi ve.
15 - NANCQHHQHQQ as (el ai, Bed- ttategaldlbén%grle papg is O or
qlsl nd Ais selected froms , Se, Te, NR
, @ahaCtOeranBFYé@é}llgﬁ&aﬁ‘ﬁéleor both of Rand Ris
al kenyl . 12 orAacphpeiBdeasichalgedckpthdie kalt thereof.
wher ei n 5 andA compound as claimed in claim 1 wherein g is 0
or g is 1 and A is selected from S, SO, SO, Se, Te, NRg,

20 CRR'yg, N —- O or C(0O) and one or both of R; and R; is

alkyl.

3. A compound as claimed in claim 2 wherein one or
both of R; and Ry, is Cy.30 alkyl.

4, A compound as claimed in claim 3 wherein one or

25 Dboth of R; and R; is Cg.12 alkyl.
5. A compound as claimed in claim 4 wherein one or

both of R; and R, is Cg_jo alkyl.

6. A compound as claimed in claim 1 wherein one or
both or R; and R, is aralkyl.
30 7. A compound as claimed in claim 6 wherein one or

both R; and R, is (CH,).Ph where Ph is phenyl and r is an
integer in the range 1 to 12 inclusive.
8. A compound as claimed in claim 1 wherein one or
both of R; and R; is alkyl interrupted by one or more
35 hetercatoms or functional groups selected from the group
consisting of O, 8§, -N=, NR,;,, and —-(Y),C=(Z2) (T),.

9. A compound as claimed in claim 8 wherein one or



R together wth the nitrogen atom from which they

depend form an optionally substituted saturated or
waop®anumat ed heterocyclic group . 1 . A conpouPdI/aB2004/001115

claimed in claim12 wherein R aggl R together with the

ni trogen atom from whi ch they depend forma cyclic

|n1de or ac npRQ as.cl.ai ne n
one %ic?g %% %?]Qléswﬁ 3& %e TRt PY by gbﬁ%g%ﬁ
as ckpgemdatomsl aim 14 wherein R IS hydrogen or

Optl onal id S%Sé&tlﬂ&?gdag@l cla}xﬁedAlﬁogPQ%anﬁhereln one or
clainmed 1n any one of clalns 15 wherein

17. btk oph Rm @k Fel SR Gl RERE YHEFel o HhFESin x is an
shydf Re8ge Sl i QPEhONBAhYeSODELI § ot Eﬁ'caﬁﬂ.veland/-\y and z are

co nd a med

whereirpsatettly Tasedafttifotha B aratna TR APERRPLTS:

18 wherein. R5A|eahydun@easonlapmednahlylaubsllWhﬁeéln qg is 0
i‘c¥£rlgzjgﬁ f &19&7;(8“99 asishal He?.rb{ﬂ §”y38”ese C$@i "Pe  NRg,

en present, Is "21°°A
con@Bﬁﬁd,ag ct a® ned ¢ﬁ0blandmQBemﬁeerﬁhl§fh§dr%©@ﬁ&oﬁs
]ipptépggﬁ§y substituted acyl. 2 . A conpound sel ect ed
fron1the gg consi sting of

0
-tetra - zogFPoupd ﬁlﬁéﬁbpﬁSaﬁ s???lm h%wheein R, and
sul ﬁerw&&ﬂxéﬁ heinzy | the Suﬁzo@efs ator efr@m -witieh they depend

b- Dgal act of fl
0, RBLALE! PSR Ly PARLAE Lt S EHELAIDY wrgppurates
enahederabﬁpdic(quephoxyethoxyethyl) - S

15(2,3,5,618€tIR aomp8aRlyhs Rabhzal aat @ﬁ.aHﬁnaﬂQSYvhlereln R; and
%sulf enan1de 1- -tetrameth | pgi peri

S- (Ez togethey &t th%C%lFWgelb @c@rgﬂ ?rbfwlaﬂ,%]ﬁ oglgﬂay depend

sul £oehanl @¢clic imide or a lactam.
14. A compound as claimed in any one of claims 1 to
13 wherein X; is ORj.
20 15. A compound as claimed in claim 14 wherein Rj is
hydrogen or optionally substituted acyl.
16. A compound as claimed in any one of claims 1 to
15 wherein X, is ORy4.
17. A compound as claimed in claim 16 wherein R4 is
25 hydrogen or optionally substituted acyl.
18. A compound as claimed in any one of claims 1 to
17 wherein X3 is ORs.
19. A compound as claimed in claim 18 wherein Rs is
hydrogen or optionally substituted acyl.
30 20. A compound as claimed in any one of claims 1 to
19 wherein X,, when present, is ORs.
21. A compound as claimed in claim 20 wherein Re is
hydrogen or optionally substituted acyl.
22. A compound selected from the group consisting
35 of:
N-benzyl-S-(2,3,5,6-tetra-0O-benzoyl--D-

galactofuranosyl) sulfenamide



27, W dioctyl - - (2,3- di- a-cetyl - 5- O-

[te2:tbutyl di phenylsilyl] - -Darabinof uranosyl) sulf
wepasioe37 - D benzyl - S- (b-D-gal act of uranospgl/aubdo4/001115
enam de N, - (2-nethoxyethoxyeihyl) -S- (b-Dgal act of

uranosyl) sulf enam de 23. A nethod of preparation of

a conpound of._gen mles, (3)g:g< CSiac Lo
X X R Xo conpl\g’%gicﬁ%@gr%érﬁ %ge%’%b%b%u%%%% é:earl}e%% L-pb

f orgalactofyranosyX) slfenpwiden L is a | eaving group,

preferably acgiylaaffbdoneyi-sX(2,X 5, 6XetXa~0-2cedyl-B-p-
and X ', are as defined; with _a conpound of general

for%ﬂ-%c%q’flﬁa‘p?%b?‘é}ﬁeﬁml‘ﬁeare as defined above ;

5in the presengavadi @-bhstinckyaahedyatkyl) hat(2e3,528-tetra-0-
A nethod. for_the treatnent of 1 erobial infection,

conprT Q%@g?d_rﬁ %as?%oﬁ%i%@art‘%s%l )S%n%é%?arfl%den eed of such
treatment a thet2puéiGateyranéthylyiranbdhnydi-§-(2,3,5,6-

co _ 61 . 9enei af {0l S dddr BR0 64 B SRIELHagiie ONE
ofng g?%s 1ato€§ ?1?)25% The use :(:)f _%g%ojn'pound of
general for mANeNtddoasytr&r hea3TALaRy26REYOTScPal hETE
10t 0 Bt DdipReARDS{ 861 Y+ -8 ad abRGicFaiFamio sk siSEenanide
the treatnenth%;gggggég I-g'-l—([I;S-I-’llg-?g(;:;attZl.a?clgli:o'furancsy].)sulfenam:'t.de
N,N-Di (2-methoxyethoxyethyl) -S— (f-D-
galactofuranosyl) sulfenamide
23. A method of preparation of a compound of general

15 formula (I):

20 (IT) :

wherein L is a leaving group, preferably acetyl
25 and X;, X', X2, X', X3, X', X4, X', % and X5', are as
defined;
with a compound of general formula (III):



26. A pharmaceutical conposition conprising a conmpound
of general formula (1) as clainmed in any one of clains
wa2a06/0P23and a pharmaceutically accept abl e carPCBEAD2@4/001115
A nethod of killing a m croorgagihsm conprising
exposing said mcroorganismto a conmpound of general
formula (I) as clainmed in any one of clains 1 to 2
wherein R; and R, are as defined above;
in the presence of a bis-activated alkyl halide.
24. A method for the treatment of a microbial
5 infection, comprising administering to a patient in need
of such treatment a therapeutically effective amount of a
compound of general formula (I) as claimed in any one of
claims 1 to 22.
25. The use of a compound of general formula (I) as
10 claimed in any one of claims 1 to 22 in the manufacture of
a medicament for use in the treatment of a microbial
infection.
26. A pharmaceutical composition comprising a
compound of general formula (I) as claimed in any one of
15 claims 1 to 22 and a pharmaceutically acceptable carrier.
27. A method of killing a microorganism, comprising
exposing said microorganism to a compound of general

formula (I) as claimed in any one of claims 1 to 22.



