NOVEL SULFENAM DE OXI DES Techni cal Field The present
i nvention relates to novel s enam de oxi des that have

w@bysioot2egi cal activity, particularly an anti nPCT/ab2@i/001110
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action, nmethods for their synthesis, pharmaceutica
conposi tions cont ai ni ng t hem™ard “met hod of treat nent
of patients, in particular, those suffering a

mi crobial infecti onNOB&EEk GUBFFNANTDEVORLIDFHCt er i al
di seases once thought to be on the decline are
beginning to re- energe and annual |y devastate
pobathrienat Fiehdny countries. This problemis

anplified bYTEQepﬁ@?éﬂ@nﬂﬁv@ﬁtﬂaﬂyréfmtdéugorﬂsvslant
strajns of . the m roorgﬁg gns t hat cause.thes

i SesEeuImEP PRLOPSSEURR PRECGBOSFApNERE aE Sotivity,
Capbﬁhydﬁaaelpaaﬁdaantmmtrbbbaalaagenns mssbodSoﬁor their

exangLﬁFsX%g # é%&% ggﬁygaleEoﬂﬁ051%9§§s talnln them and

tzste Faz Bra
tmathodzcclyranamentgpﬁc@ﬁ@pgﬁége éﬁeﬁﬁ§tﬂyu@ementaose

VOBukEé?&ﬁgn 2900 phas kadeteibhe discovery of a new

cl ass of antimcrobial agents described bel ow.
Al t hough significant chem stry and biol ogy has been
puggbﬁgeeuﬁaegrtfor exanple Marino, Marino, Mletti,

Al ves, ColTi Leder k 998

Mari no, de L%a%¥k$%ﬁ§FS£ I lsié% %es T9gégh§ﬁ¥hEane on the
Li dec2002; aBE|b&gonbeng@ntrstam@ygelggg aBppﬁééyn@@vastate
Legggéha%lgﬁgkgh P%%§1005§%E§%é &Tﬁﬁbcbro%§é§:1@eamp11f1ed

rener, Cre znaldnan 986 Shin & Perl
19py; the enesornerert TPEdr &Y 9§P€l§eSf§§Gntd€tralns of the

Leﬁ@&%B%@%&n1M&%‘Q%awabb@%e 20Q2e BalshalsesRattak interest in

Sul i ng,. Gurcha, hous ddr I
206?8 épﬁggopﬁgpF ohg%g@% %B thEFgaHXF%J%Eal agents
gIyeaﬁug&b@sexeh@ﬂkstwpnaadzBW@h@gwaOn@tt@ldaté9Wés Kok,

Vi 0 u t ha r i.ni:cal | sef

?lnpgrggla d@% dl%égog st%&%atéﬁgﬁnlg%z&gseﬁrgﬁley =t
i saét er 89039 tng mm@lmqqf@trlsﬁf@s@r ehpats YEyoWPWeSR theon

Ttzstein, 2000) has led to the discovery of a new class of

antimicrobial agents described below. Although
significant chemistry and biology has been published (see,
for example, Marino, 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 has provided compounds that are clinically useful
antimicrobial medicines. Carbohydrate mimics based on
isosteres of the ring structure are well known in the
literature and often present interesting biological

activities (see, for example, Chapleur, 1998; Lillelund,



literature and often present interesting biologica
activities (see, for exanple, Chapleur, 1998;

wa.pdoseiluse, Jensen, Liang, & Bols, 2002; Kok, Caemphebdos/001110
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Mackey, & von Itzstein, 1996) . Disclosure of the

I nvention The present i nventiorf is concer ned general ly
wi th novel sul fenam de oxides that have EhﬁSIO|OgIC
acUewbey, bhapgrtkcBbas, 3A03nt Keker 6BRPeddt | Yackey q& von
figglh-RspECt 19664 he present invention there is
prov% % conpoznd of general fornmula (1): (X X 'CQ)
S(O p- N - XX X X X wherein and R are
Lnd@eeméeﬁ&byoﬁelrcﬁet QﬂvfehQthhedgrf)Epl consi sting of

ydrogen, opt]onall pstltuted alky .
i nt errupt ed Eb ©oRE® FHED?BVEE é?3a38n§°8FeFunct%gﬁgfally with
grﬂu&elseh&céadmﬁﬂenbkhde@rmhptcbnswspbwgl@ﬂoglp gctivity,
hh NRr% gu%g¥) g%(;kkzhlcrogg 10%%EE% SUbSt|tUted
aI%en?F I'nterrup é one or nore _
het er oat oms  &n ﬁuﬁersenaspgﬂéu9§ sBpepregeptofrvgation there
grqup99Q§H§H]agcgﬁ Qund ofNﬁenH@aﬂnQOIHﬁﬂacqﬁZ)(T) -
optionally substltuFEd aral kyl which may be
interrupted within the al kyl noiet
het eroat ons or functi onal g%@ups ected from'the

group consi sting of nd Y G2 (T) -,
optional |y subsix Q&§H(pér cycl/ic, S&én on§||y
substituted aryl, Lj?tlonally Ltyted acyl nd a
carbohydrate noietys or ang R\t og 1her with th

nitrogen atom from which th%y)@epend forma saturated

or unsaturated, optionally substituted heterocyclic

group which may include additional heteroatons

selected fromthe group consisting of O, Nand S; A

S selected e Jgr 0 t cgeﬁgzted from
So, Te. R, "B M8 ROSES et et
théh?wﬁﬂ?qﬂmﬂﬁﬁﬂﬁﬁﬂjﬁﬁ qthydrogen, optionally substltuted

alkyl which may be interrupted by one or more heteroatoms

by one or nore

or functional groups selected from the group consisting of
0, 8, -N=, NR; and -(Y)n.C=(Z) (T),-, optionally substituted
alkenyl which may be interrupted by one or more
heteroatoms or functional groups selected from the group
consisting of 0, 8, -N=, NR; and -(Y)uC=(Z) (T)a-,
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=(2Z) (T),-, optionally substituted
heterocyclic, optionally substituted aryl, optionally
substituted acyl and a carbohydrate moiety;

or R; and R, together with the nitrogen atom from
which they depend form a saturated or unsaturated,
optionally substituted heterocyclic group which may
include additional heterocatoms selected from the group
consisting of O, N and S;

A is selected from the group comsisting of O, S,

S0, S0,, Se, Te, NRg, CRyR’,, N->0 and C(O);



SR, NRR"' , hydrogen, halogen, -(Y) CG (2 (T) R, -
N(C=(2) (T) Rs) , N, CN, CCN, SCN, OGSO R GsO R, OPO

WOR2MR5/019230PO R R , S(OR, S(O R, S(O OR PCPOURIR0I110

", NRNR R" , SNRR "' , NRSR , SSRand R, or is

an oxo group, =S, =NOR or =CR~ R -and X is absent or

Xis C=(2) and R is bonded thereto so as to forma

cyclic noiet yXl- i@z(SE)JNRt(G@ pf—ronb(tille smoem etbrisigrhifige of OR;,

gr oi, C‘Rr&@k gf)o@ﬁ sy

hal Z T R %
oo (i) @R@i) ol g e Rtk GROSRR .
Q.5 STOR, OS5 (o PR SRR R,

SLORRR and o b SSe: “REae OB | e ERTYY =S, -NOR:

15.c= (2)(T) R¥: 8pQ &a) aspofnfepe
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selcactmsﬁr’@rranﬂeXg'rmm donsnist iowg Nf iGRCG=(ER ,addRM is

o PR 35 ST Ly e R
op@“ﬂZRNRlS(Q()@)R S(O R, S(O OR, PORR"' , NR
NR R, SNB{ Ris 1seuiac§%d 'fr%§Rt%%d g@oufrcgfiél%iﬁ@lg of OR,,
oxo u =NOR or =CR R ' and X bsent; X i
10sel t’e&’%ﬁ]?‘o‘m TR IRy C%‘?‘I%?%?Iilﬂg S’f)@ﬁ(z)éﬂ' RNR R '
X ;lywﬂmncT)mng.ema, €x, ge(NZ) SCR), EsoaR4N(®c62&}4(TbPo3R4R'4,
PORRRR 7 (R BV 5 OG- pRPRR o NRARER -

R SNR4RSNR MRiISR'NRSSR: and3R ,ard Rs, agr dx» graao =S, =NOR,

gr Qup,—cror’ TNIR3 0%, mOR Rips&nd, X is absent; X is

sel ected fromthe group consi sti g% of hydrogen
€Ft@R sebepReQ from the

optd:ang |aemsthstidditer atkylsr.opiiRgeal,| yystsddd Ut ogen, -
SUBCDE D eyl T Bl BbE T Ral 14 Sub il Grot’ 851 £Sosks,
X ,08’02R5X OPQfRiRXSI aPestﬁéssaméODRs,dISf@)'mt amd)éﬂﬂr
selge ‘NI% 'DSP :fxﬁz&%“'ﬁﬂ S hygéﬂg%t'?l 4OF X3 is
optlonalys tltsute a opt1onal’ It

an oxo group, =8, =NOR;s or =CRsR’5 and X3' is absent; ’

X, is selected from the group consisting of ORg,
SRg, NRgR’ ¢, hydrogen, halogen, - {(Y).C=(Z) (T)sRe¢, -~
N(C=(2) (T),Rs)2, N3, CN, OCN, SCN, O0SO3Rs, OSO,Rs, OPO3RcR’¢,
OPO;RgR’ s, S(O)Rg, S(0)2Rg, S(0),0Rs, PO3R¢R’ 4, NR(NR' R’ '/,
SNRgR’ ¢, NR¢SR’;, SSR; and Rg, or is an oxo group, =S, =NORg
or =CR¢R’; and X;' is absent;

Xs is selected from the group consisting of
hydrogen, CN, -C=(Z) (T)zR11, S(O)Rii, S(O)2Ri1, S(O):0Ryy,
POsRy 1R’ 11, optionally substituted alkyl, optionally
substituted alkaryl, optionally substituted aryl,
optionally substituted aralkyl, and optionally substituted
acyl;

X', X', X4' and X5' are the same or different
and are selected from the group consgisting of hydrogen,
CN, optionally substituted alkyl, optionally substituted
alkaryl, optionally substituted aryl, optionally
substituted aralkyl, and optiomnally substituted acyl;

or one of X; and X;, X; and X', X' and A when A



al karyl, optionally substituted aryl, optionally

substituted aral kyl, and opti onally substituted acyl;
woeroosie2ss X and X , X and X X' andA whenAconPEi/AE2@4/001110

carbon or nitrogen atom X and when A contains a

carbon or nitrogen atom and X “arid toget her constitute

a doubl e bond, or X and or X3 and X toget her

comshihibe a dexbbn bonditsegRnaptoR.akd Xad Anwhsn Ax

' goﬁ@glgs’a c%ggoﬁ oraﬂthOgeB ARGmX andaﬁg ¥nd X, atshether
X , nd X and dXX4

rcﬂnﬁﬁé}txtﬁo@efiﬁé‘i’olﬁo?’mnﬁar PTofsa ?PagXSt?]ﬂc}fﬁn‘a@
V\/nl*t%B'teQB‘éh:O@%Hg,&&lltﬁhctleu(ie&o&gaﬂeeaﬁh&)n@rheﬁleaﬁdt ¥m R, and X,
sel ecte om and, i.s optionagl

SSuBét?’E‘gt%ﬁ' e 5ﬁ§ ﬁ{narg HdEnt Fygz %/o Sy 3856 Kang B2 and
Y XsZ, andahdaxg, i Hgepahdent | )XzsehécKed Xr ema e, gXougnd X1’ ,
0051;5' stan%z” )% agd @;%d AR ﬁ4|a?‘11é- S %o%étﬁlé} Cfroxq'n p%rt of a
' an@gRs'trauc@wmevéva@ @E"-Wléﬁ’eﬁ{n%’a’dieﬁ @tséieéﬁtedme

fr Qe JFoa R ARHH i#3dnDlo, hydeeens L4 iignaldthionally
substituted al kyl which may be interrupted by one or

10 nprabpeididCSns or functional groups sel ected from
the group comsiasid g afe G,noﬁ,peﬂ&enﬂ\]& aetko (Of) dre and Y, Z

i nt‘%‘r‘# L}'pta&fp (aqealelﬁcgdrenq:kBLSt 4 er ogé{ oS oré‘}iH %%aﬁnﬁsmtlng

gr@xfp@,sa,e@tmijl\mmmthe group consisting of 0, S,

-N=, NR and - (o) -, optionally substituted

aryI opt i onal Iy substltuted heterocyclic, optionally
15substi t ut ed & dl%A Sthileh nay be interrupted wthin

the al kyl noiggt yrby, ore’ or mra'betnroa,tmgs ® s, R"'5, Rg;, R'g,

functlonal oups l,ected from.t rou Si s
of 0 "¢’ SR 7'%5 %R’a d9’( CE—Z op]flgtﬁ}i 4 o

sukaﬁ_tﬂﬁetrteed: amd =ara eae]oarttnmwm ethﬂ)lsetqﬁlp quxtﬁlsh@-ng of
pr %\stroogte a,t o%t:i!oq'ﬁasfli; V@lﬁzﬁfti}%utgg ’al&yl which may be
20 interrupted by one or more heteroatoms or functional
groups selected from the group comnsisting of O, S, -N=, NRy
and - (Y),C=(Z) (T).-, optionally substituted alkenyl which
may be interrupted by one or more heteroatoms or
functional groups selected from the group consisting of O,
25 8, -N=, NR; and - (Y)4zC=(2) (T),-, optionally substituted
aryl, optionally substituted heterocyclic, optionally
substituted aralkyl which may be interrupted within the
alkyl moiety by one or more heteroatoms or functional
groups selected from the group comnsisting of 0, 8, -N=, NRy
30 and -(Y).C=(Z) (T)a.-, optionally substituted acyl and a
carbohydrate moiety;
with the proviso that at least two of X;, X;, X3
and X, are other than hydrogen or a group linked to the
ring through a carbon-carbon bond;
35 or a pharmaceutically acceptabie gsalt thereof.
It will be appreciated that the manner of
representing substituents in the foregoing general formula

does not imply any particular stereochemistry or



and X are other than hydrogen or a group linked to the

ring through a carbon-carbon bond; or a pharma
weeiososd2Bey acceptable salt thereof. It will bePCT/AU2004/001110

appreci ated that the manner of representing

substituents in the foregoinQ‘é%ﬁéral formul a does not

imply any particular stereochem stry ororientation for

t hersebsattioenter. thkesubpmigdupngsed eit her al one or

in a conpounwhaomérguéhlayl“opﬁedn&hﬁyeguBépmﬁup€dln a

| K t | | .,
ot PEPBREnEnAPR BRERCARD B THARALIS) PO He fLgL ox

rmno-

al kybtibxanmpkesudk t&&:ﬁ&b@hbyehabnkgud b}mmbed s€ralilghlt
i nclude nmethyl, ethyl, propyl, isopropyl,. but&
5j sébaftyllr brapchedyPr BERP-haEyPolamy CYcldSamicylse Examples
PLARY brah d by
-nret ﬁy%peﬁgtr,&“h%% 5%81 %gr?tf Z@rrtgpﬁ{ylgentylu, 1y L.
3- ﬁehbylp@mbpwl 1;30@mwpwﬁy bb&w}L,xgqbutyl, sec-butyl,

dl met hyI but di net hy | but e, t I
1, 5er dPHEY%/LhyIaB‘éﬁlyl 151""‘%15’% th ﬁeﬁﬁgylp Oﬂx{“ %“r'xﬂpropyl
trﬂ”ﬁtﬁimeﬁ ?ﬂﬁ&ongQt%b G- WﬂLmﬁﬂmymﬁentyl 1-methylpentyl,
1- met hyl hexy nmet h entyl 3, 3-di net hyl_pent ){LI
104 2~ m@ﬁhyﬂpymﬁgﬁpyp mfthyapﬁ@¢ﬁ9| ﬂy@lmethylbut 2,2-

tyls, 51 I entyl,, i
L ne?:ﬁxﬁ%h‘% 3, 3¢ agL %tﬁ‘&‘l@% yﬁ] D2 d]J.rfﬁn()erFﬁ}ilbf_tyl, 1,3

2- dl&eth@ibuﬁyﬂ 61 QDZZtanQ@ﬂylgmﬂpylL 1,2-,2-3-, 4-
or 5-ethyl hepty 3- I I -
L
,2 2~ cﬁ&ne ‘In?tllﬂﬁérﬁ%tl\/' 3, h-,dlgcretlﬁrlﬂnt%rmr apyl -hept yl |

undec
159- @gm@ﬁhﬁ&gﬂntyﬂ. 122 d}met@ylggntx; drr 37dimethylpentyl,

et yIn 0l , 4l-, 2- or
3- buty etth)?’l’pe £ t)?IhexyI égg&g%bqﬁtlﬁ 1 1 -

4 txﬁmet‘&ylbirt,yls ,noerylor 130- reet,hyd -undecy 15 - ,1 6- z>-r 7-
or nﬁ%’ryaﬂﬂtﬁ’&”{yll -’1%r_ g ﬁt'gyl'g?oc% Solﬁ]tﬂy&gﬁﬁt%ﬁ’ T2 0r 3-
1- ZeRtirdignt ylgeand t he | ike. FExanpl essof aycloaldad 8-
i nCl udeé cyclopropyl cyclobutyl cycl gentyl i i
20 cy eledfresdyionydycllohepyl 3 vydvodryior 6-ethyloctyl, 1-, 2-,
3- or 4-propylheptyl, undecyl 1-, 2-, 3-, 4-, 5-, 6-, 7-,
8- or 9-methyldecyl, 1-, 2-, 3-, 4-, 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-,
25 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 and the like.
Examples of cycloalkyl include cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl,
30 cyclononyl and cyclodecyl and the like.
The term “alkenyl” used either alone or in
compound words such as “alkenyloxy” denotes groups formed

from straight chain, branched or cyclic alkemnes including

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



cycl ononyl and cyclode yl and the |ike. The term
"al kenyl " used either alone or in conpound words such

wa@soosalgkaenyl oxy" denotes groups fornmed from stPEi/gLo04/001110
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chain, branched or cyclic al kenes including
ethylenlcally nono-, di- or ﬁo@yfunsaturated al kyl

oTEl ool SEous 25, depLasd heve: SeamRbsecleCon,

3- &Eﬁ@ﬂiflziﬂéiﬁawbn&eﬂ?m emybrbﬁyehgmenaemythyl 2-butenyl,
-met hyl -cycl opentenyl, 1- hexenyl, 3-hexeny

cyttpéekenyl, TYREpPERyENY3. héphehhyl- TYSEPBﬁg}FenYl 1~

cy. ny ny 1., 3-h
BRSO oo SRR, B pRREL, pnapen,
1, B- eyeéﬁpEntangGybteﬁYB h&éxadnenyl, z,nohenaaueﬂynonenyl.

ycl ohexadi_en , 4- xadi , .1, 3- .
oy Lrarbenhr oagnecuny 1y & oY BHRaREBRVIN - Pheadieonyl,
cy¢l 9oglatisheaenmk enyIhelt ermeasyt enysedicht hekadliengl, 1,3-

or In conpound words such as "optionally substituted
aerblghexeé@ﬁGMébI9 , $ubyeilpbegddaepryéxyi-denot es an

al i tic_ac up40 n [ a -

o SharrBepRRYL etk ih 1y 2 PR oy dpE IRy ApR02s, 5.7
Orcgcmebetacﬁekaeny&ng, which is referred to as

heterocyclic acyl, preferably C _ acyl. Exanples of

acyl includeTsér agght “ebgili osefr anthed alkagopk snchompound

as_foroyl, acetyk | | ) y
met' ﬁprroBgﬁoy% b@%ﬁgﬁ%@?% ugggﬁ%ﬁxﬁﬁ %Foéangr optionally
heﬁahgyntuﬁéﬁt&ﬁﬁ9pr60§§ﬁ@WPs ﬁ@n&ﬂé?%atégcgﬁg |group or an

ung@ §n8¥Bung@%Q§ﬁﬁlhg Eh‘@%%@ﬁ@ﬁb,rﬁ%@taﬂﬁﬁ&hOﬁb,referred
hexadecano hept adecanoyl , _oct adecanq

noﬁQdééaﬁ@?Paéﬁ& PC¥danGyl 2 &ﬁﬁ%ﬁﬂcﬁ§ﬁ&§rﬁ&ﬁ§P Gt d
Cy%@@@&&@w]&&ern%btéyathuhﬁl@a&ﬂonyheierably C1.30 acyl

S SSREIAE ST RO 1A uREC SNSRI or R
napht anoyl suc
phaﬂyhabwan@ybh(@sgfogmgﬂy|a@@@ml PreppneYdpakHanoyl, 2-
% 1IN U3 RRML Y2, znfaqmél RGN AR AN
hen and naphthylalkanoyl ph th

acé@?ﬁnoﬁéph aﬁP@Ban&ﬂ a2y In aﬁﬂﬂiﬂqgi :%5ﬂanofi

ar ankirre¥oy3Yyclliodecanoyl, tridecanoyl, pentadecanoyl,
hexadecanoyl, heptadecanoyl, octadecanoyl, nonadecanoyl
and icosanoyl; cycloalkylcarbonyl such as
cyclopropylcarbonyl cyclobutylcarbonyl,
cyclopentylcarbonyl and cyclohexylcarbonyl; aroyl such as
benzoyl, toluoyl and naphthoyl; aralkanoyl such as
phenylalkanoyl (e.g. phenylacetyl, phenylpropanoyl,
phenylbutanoyl, phenylisobutfl, phenylpentanoyl and
phenylhexanoyl) and naphthylalkanoyl (e.g. naphthylacetyl,
naphthylpropanoyl and naphthylbutanoyl); aralkenoyl such
as phenylalkenoyl (e.g. phenylpropenoyl, phenylbutenoyl,
phenylmethacrylyl, phenylpentenoyl and phenylhexenoyl and
naphthylalkenoyl (e.g. naphthylpropenoyl, naphthylbutenoyl
and naphthylpentenoyl); heterocycliccarbonyl;
heterocyclicalkanoyl such as thienylacetyl,
thienylpropanoyl, thienylbutanoyl, thienylpentanoyl,
thienylhexanoyl, thiazolylacetyl, thiadiazolylacetyl and



as phenyl al kenoyl (e.g. phenyl propenoyl ,

phenyl but enoyl, phenyl net hacrylyl, phenyl pentenoyl and
web@apinrzexenoyl and napht hyl al kenoyl (e. g. PCT/AU2004/001110

napht hyl propenoyl, napht hyl but enoyl and

napht hyl pent enoyl ) ; heterocycli ccarbonyl;

het erocycl i cal kanoyl such as thlenylacetyl t hi eny

Iptepan@yﬂylahe@w}hbapdnbﬁﬁerPﬁY€ﬁ}F9éﬁﬁaﬁ@% such as

g%%%&%%§QQQKbrob@h%§qlyb@%%%ﬂcydﬂﬂdyﬂﬁiﬁayw ,acetyl

tetrazol yl acetyl; and het er ocycl i cal keno such as
hei”@F@é‘?@VFéﬂF@ﬁ@ﬁ@ﬂoY RECe FEEFAC éfﬁﬁﬁéﬁl&@ﬁy ov!”

hetefOCyC|ICQﬁageanl“aﬁ§lheheéac¢akhehenen0¢Ior Ihe compound
ternl"ar used i ther al.one or Q MOT
5 sulRTES 'S(]Jlﬁthl &fal °F tg‘l?ﬁlftq‘ltyutsé‘l Sthﬁu‘?ce@ orfal‘% tionally
su@mhﬁuﬂhmiamjﬂnympkydroroﬁppmmmﬂalhmﬂﬁﬁhquﬁuyed

%rt%g l tn% e ' rég.ln leoo@érlg@hﬁﬂ rcoradf%afgpa(%ed and

fuse eS| ues of aromati'c ocar bons
(" Cansies yreisiiciugsy l0F @rron@etrlh?o&wﬂ rocagoRToratGarbocyelic
hetagggqeryfaﬂ G\Jaxll%ta%flafgyl o) arﬂda@ts;bsmro@@mlces of
Lo S RGENCLLe S TnCLude BIEY! (BLBRSU of YR a1ic ary1
Letl&ﬁll%ﬂﬁﬂeo Wﬂymf.'d ,bgaméﬂyﬂce mérplﬁﬂwdr eanttertemtl,
enzant hracenyl,, dj nt e
f 1 FOFENT, ﬁﬁ) iy %Hyﬂzqgiu eny i ﬂ @sen%ﬂthracenyl
Examiyeb:qdnﬂirmae:e@aﬂyl HemAarddqaaanyid dmbenzanthracenyl

ph dyly, i n
?ﬂ%:&%ﬂﬂ%} l p?g#%%%§§gi§I€§%%§§§§Iyé?%§§§l a1,

e pyridyl, 4-

15 pyrqrmwnylpu Xa@RhAs aindia
qﬁrxﬁﬁ%&%yﬁﬂﬁz' @yiﬂhéﬂvwnldylflpwhﬁr@myl furyl, pyrryl,
yl., isoqu in nzo ur
beerYdfﬁﬂ LB:%,\] Ely argao; Zl :%;l ndalzl'.ll_')ﬁ pyridinyl,
gcrp:d:terrwdlxt;e'lnzo)mizﬂlxﬂl " menzi‘ﬁzmrarzlol WYlamPJt}rﬂe: |pWeazinyl,
r r C i n
Coetthgil %S Jé/ll o pgﬁ};g&‘%i/l%%lm Q%Lﬁgﬁi;alnlﬁla}{lon%%cﬁlﬁml inyl,

20 he theamosyfsit any n g SRyEQ i KBk Qi B DY o Adtar 2t Bhe! -

i'“kﬂ&ﬂ&kﬂﬂ&ﬂ’fgﬂfiafﬂ&fl(ﬁgﬂ%oxékéﬁyh55Eﬁﬂkdﬁhiéhéﬂyl and
carbon atons in the r|%; The term "heteroc
S, "

equittaal Ete 1 el iRrAaP M TSI TS TR JYCf‘ h%}ng system

al e tdidd) capaarbawraisoms and an aromatic heterocyclic
ring system contains 1 to 4 heteratoms independently
25 selected from N, O and S and up to 9 carbon atoms in the
ring.

The term “heterocyclyl” or equivalent terms such
as “heterocyclic” used either alone or in compound words
such as “optionally substituted saturated or unsaturated

30 heterocyclyl” denotes monocyclic or polycyclic
heterocyclyl groups containing at least one heteroatom
atom selected from nitrogen, sulphur and oxygen. Suitable
heterocyclyl groups include N-containing heterocyclic
groups, such as, unsaturated 3 to 6 membered

35 heteromonocyclic groups containing 1 to 4 nitrogen atoms,
for example, pyrrolyl, pyrrolinyl, imidazolyl, pyrazolyl,
pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazolyl or
tetrazolyl;



such as "optionally substituted saturated or
unsaturated heterocyclyl" denotes nonocyclic or
w@ologoyeBé c het erocyclyl groups containing at PEHAU2001001110
het er oat om at om sel ected from nj trogen, sul phur and
oxygen. Suitable heterocyclyr'd?dUps i ncl ude
N-cont ai ni ng heterocyclic groups, such as, unsaturated
3 to 6 nenbessdubetefohohoc§chrBbgredphbessnPEPRPRYCLic groups

t°F§3@%%5?QSn13E8”§ nﬁ@&o%éﬁ”ﬁk%mSDY%ﬁQEYEs, pyrrolidinyl,

i m dazolyl, pyrazolyl,
pyFF‘ﬁidéFZﬁ}FLdlﬁyllazPﬁ?lerlﬁ?ﬂodé"f Wlpe f"rzl %‘i’&l iyl or
tetrazol yl ; sahprahedtddt echdensbar ﬁdtbebeye&ﬁnogyolu’ps

grou cont ai n| tQ.4 nitrogen atoms suc
pyFPgFF&Pﬁ?P g &1gmq%ﬁn % EérFE 1ﬂ§%1yl

pi ﬁte:bahldb)llyl unﬂﬂbanauwlcommsgddh@péwdoyaul@ogw&ips
contai ni.n to LOgen S dol ylI ,

e et o d%ztr?lg’g‘ bg%??m“éal?%%%ﬁ 3&‘.” nol I

i smurmlo}bpwrndazemml benzotriazolyl or

tetrazol opyri,fazik¥htequsablkahedbarea Beferdaicadcyclic

het er ononocycl i ¢ group containing an o n ataq LiCh
10 g5 gTOKEr SRFCIPYRENFE GFYERY 2T Sé:‘tulfg%ég 13‘]""“1’

6- riFerad cretreigmnocycl i ¢ group contai ni ng 1 to 2

sul fur atontPgP%ura%engl%%y%'m%%%%&%@?%%%e}éﬁ%§%fyc1ic

6- nenbered h nonocycli ¢ group contai nin
ox ygenratomEadmd ny tlo t 13 suddar &eOTS &, thienyl;

oxazol yl, isgxazelyl @ axadi 3zZqlete redl WeAlBbmdbdRyclic

6- nenbered het er onbnocyclic group containing 1 to 2
15 ox EyevratcoRs admd e tlo B9 A (PIFEST AR adfen &L° % ‘hitrogen

ana:H‘&{sJ n)élulchu&%at Wil yaIo N diedtseck J18t1e rcac it ol s alufl ;
containing 1t natrrsadlt Jitroge

atonms, such §§%u5@%f§x§z<ﬁ yl% eeﬁ:ze(()ixg1 1820 q%%cnydlc group
uns:airiﬂaairﬁdlg3 1t ab-2remyered dieimer Grohdeyst i X Iglrimppgen atoms,

conj e}_,hnl ng }notr%kg%lsiqlﬁh,ur atons and 1 to 3 nitrogen

at o5, - such as or thiadiazolyl;
20 unsaturate condensed heterocyclic group

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

25 atoms, such as, thiazolyl or thiadiazolyl;

saturated 3 to 6-membered heteromonocyclic group
containing 1 to 2 sulphur atoms and 1 to 3 nitrogen atoms,
such as, thiazolidinyl; and

unsaturated condensed heterocyclic group

30 containing 1 to 2 sulphur atoms and 1 to 3 nitrogen atoms,
such as, benzothiazolyl or benzothiadiazolyl.

The term “carbohydrate’” denotes a carbohydrate
residue or a functionalised or deoxygenated carbohydrate
residue, and includes monosaccharides and

35 oligosaccharides. A carbohydrate residue is an acyclic
polvhydroxy-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.



saturated 3 to 6-nmenbered heterononocyclic group
containing 1 to 2 sul phur atons and 1 to 3 nitrogen

w@et@s®1923aich as, thiazolidinyl; and unsat urat eRICT/AU2004/001110
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condensed heterocyclic group containing 1 to 2 sul phur
atons and 1 to 3 nitrogen at 6n®, “such as,

benzot hi azol yl or benzothi adi azolyl . The term
"cexbghydaabmé gepobesraptarbéhyir hydrpgsndgr bpngs to a

ggib§P§|Iﬁ?érggggeoﬁﬁggﬁﬁtgg carbehydrake, r%&'@ﬁ%bon-

udes mondsacchari des and ollgosaccharld%s
caPBﬁﬁ?Erh@édﬁe§PGbeanl&ne55?EF|Br ésters may

pok¥byduayyaal dehydsiek KEt@aQboﬁdeBEe@f1hb&hﬁe0%@klare not
t aut onera Band i ncl udes a conEou d res t|n
2]

rediRELEBH 5P PrE2aPaERYUEABP=Ret 3?8 suc%aiggg%furanose’
al fi yphsouygrosal ONsanayybenrgphactdragobgdrogen or

bogds .Loc8.hal ageny NLLLAdeR. gaiLERb O fBERON AL B opy ranose

ygen Sonds as~In s or esters may
beahdt Nodueéntl-BxakptepyshnegebangdEheds pAvLyadeple where

argxgggPlbgb FdhEQeDbgéhaQEQﬁHE@GQQQ selected positions with
act of uranose, "D gl ugof ur anose,

N- b@éwsea @rruéeﬂéﬁaﬁeséa B§&Pac Py rafgse Sutfur or carbon,
aCatsyhreﬁ}lgabacauagb@aae&amaeg;l doppyianage thrte moieties.

Wacetyl-D-g ranose helr“ Is "
oxygen atonskﬂaggxﬁegﬁerep aeed“’n s %é% ggﬂgbsWE%EQtuted
Wi ke ahydthgen aogrioopd malyo oramage mo tnbter darshegy |sfulps tgituted

carhen, oa% vs@' kno% %ﬁ%&%&%ﬁa@r%%scm NG tAASE alkenyl,

noi eti es. specification " Eflonally

subéﬁwmwﬂedﬁrﬂéanéaﬂﬁathélgﬁéﬁﬁlna adratdfFavdy heloalkynyl,
f uﬁm‘éﬁ%rar%llbswytilﬂo@gf V\"atllkd&@ﬁ %ﬂ.]d@lryﬂcf:@l’}ctax@’laixygr GHizyloxy,
such _as aIkyI ke agx] hal o
haPEarRHECal &éilp?é%en S YHSPSr i ETO
Egﬁgm;wy&ggrxltmd@m@w, rﬂmﬂmywﬂyénzyinmqparyl
nlf?bal%%ﬁeroc ? Hﬁ nltro QFy ﬁ?f?gaﬁamlno'
ni tarldﬂeennzémmym.y|alkamm@mla4qqy|aépmhwlrmra|% LR/
a' '5%%2' 3o aldﬁﬂ@ﬂzy@.@ﬂl@m ara)dqu mkéiiﬁraéﬂn no,
anlno benzyl ani no, al ken C
o WA Tar AR oA SERarbtne. sovioxy,
aCﬂﬂM@Lsulphonyloxy, arylsulphenyloxy, heterocyclyl,
heterocycloxy, heterocyclamino, haloheterocyclyl,
alkylsulphenyl, arylsulphenyl, carboalkoxy, carboaryloxy,
mercapto, alkylthio, benzylthio, acylthio, phosphorus-
containing groups and the like, and including groups such
as oxo, =3, =N-, where appropriate, particularly as
substituents in ring structures such as lactones, lactams
and cyclic imides, 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
any number of carbon atoms within the specified range.
Nevertheless, within this range certain species will be
preferred due to factors such as availability and cost of

precursors and ease of synthesis, as well as efficacy. In



al kyl sul phonyl oxy, aryl sul phenyl oxy, heterocyclyl,

het erocycl oxy, heterocycl am no, hal oheterocyclyl,
wa@bdogloszBohenyl , aryl sul phenyl, arboal koxy, PCT/AU2004/001110

car boaryl oxy, nercapto, alkylthio, benzylthio,

acyl t hi o, phosphoruscont ai ni ng*8roups and the Iike,

and i ncludi ng groups such as oxo, =S, =N , where

appaopicaler, panthcmbaetyeascgubs@n@u@nﬁstanﬁlﬁ@rbon atoms,

S%ggkg£gﬁlgug 5 ba‘étaQBSﬁ alt@ﬁtsan§10§@d Q:)é‘%lelr%.bly 8 to 10
provi de at none of the substituents

outkrhed abowe iamiempéfteQertEHaPHér forREbPCHN aFPIEHBTe

subji-getr¢aAPeURd r AR¥NES otfh@oﬁﬁl @.hlde&v\étﬁo.&%ﬂl&rtgt fi s
detfined in terns of the nu at ons present

er, ar han
5 mayrBEYLESE SanFARGnHEr SEFT gﬁﬁgn §%’ﬁ%%h PR t he
speci fied ramgeanNembbﬁhmba$Sonm ol bbotthi ©ff &agend R; is

Cer;gg[rﬂl ageCI e%urt Ierb% o f:lfh 'i'ﬁ:d Ogllée O g%(l:lt Y¢S RSUSHa R, is

M Pt ytand Scos precursors and ease 0
syfihesatkyhs awedl may bechaz:yallwﬁanPlf i Gularligideh

”D'F%'tﬁ%r S%a'o%' NG 4 o2 £CRL DOAGARD Mhay b Ef SF kY1 6 alkyl
car on atoms, nore preferably 81to 10 car ban
10atéﬁ§eaﬁapﬁ€§tbﬁk@@ér&ﬁlFogecgﬁﬁﬁﬁ RS &% DInGEEd

f 0GrbeRE0RS 1@k t&es tf rafnd tah\éa@rw@ idon sdfs timec wis ar,s S, -N=,

ease t d ef f | T
or ﬁﬁgha% " Eg§#$ §£5F§V1lcq%¥ gq?ﬁggﬁgr onboan%éiggher with
one n&tb@gtenofatlanarﬁioﬁ w&uaihky:lheyamijagmd eyCEdrn an
al kgl 00, ahly Ly U IR 08 B! o RANR oy
ra Ey al’ky

|nterrupte yone or nore
15 he&:@rt@mmler: foneetE ofdlr FREIES Svelfe@¥sd G oititdRe ©F 2

glr E.g%tl‘égps' %ﬂ r&glé%foroabot%# 'ﬂ\lzanHRRémﬂs al(]Yézn@E(Zi}. (ﬁl—éy be Ci.30
yl ar an get her njtro

whitdkerdy dépénd efroﬁ’i‘]béﬂ\g %‘%HZ g@g% ? l“ a

satsttrlatlethﬁrthﬁrsadzwoaimcéﬂwmmcmknenygroug,n ftbe case of ome

Z)r(]gﬂplbe’th CyCl 5C ol nﬂ)gmie gf%fciﬁ?glr£u%9$& BOLNoR more of

ROS aI In urther
20enbmd:aerx@ratton® admémctatmjlah mrcs}msll ghe thelferoatom may be

n%‘g% ,t Sha- all@% endbdiRR s &R, 06 nANS0R, DALY Tave the
an formulan%Hal(lC(Z}{I Igt(%%r upOt(qu-I l)Jy o%%uoarllgpr?.fmcone of R;, R’
3 2) x 2) v 2)z ’ 37 3y
R’’3, Ry, R'4, R'74, Rs, R'5, R"'5, Rg, R's, R"'g, Ry, Rg, Ro,
R’g, Rig, Ry and R’j; is alkyl, alkenyl, aralkyl or alkyl or
25 alkenyl interrupted by one or more heteroatoms or
functional groups, embodiments are as set out for R; and
Ra.
In an embodiment the amine portion of the sulfenamide
oxide igs tethered to the carbohydrate moiety through an
30 additional linkage. While the amine moiety may be tethered
by linkage to any position in the carbohydrate molety,
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 the form of an optionally
35 substituted alkyl chain being linked to end of a
functional group located in position 2 of the carbohydrate

ring and linked to a functiomnal group located within R; or

Ro.



het eroatons or functional groups, the heteroatom may
be oxygen, and , in an enbodi nent, R and/or R may have

wao b@sporsul a CH (CH ) (CH ) O (CH) . Equally,PCT/AUDN®4/001110
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of RR'" r R'"4r 5'S nd Ris alkyl,

al kenyl , aral kyl or al kyI or a:HienyI i nterrupted by
one or nore heteroatons or functional groups,

enbodi nEnt snaesbadiventolt ¥Hrom anddvantagegysly Rs is

nﬁ? oL bheo ?E&Bﬁa@@&t k@Bsef thikeasuklenani de oxide
IS redto he carbohydrat e rmletythrou
ﬁgﬁlﬁe Ry is

addi t i of®l 2P ARAGEIMARE| 32 e Ot nB8IERERFS
teh &fsgehyokl Bkagenk01gNyupesitiuead acyhe

d
Cithor BGFarePBPRGPS g (Shet me e ey 02

prefr@arogdn By m@}zlohaéiamsubsumltytetihecmlnkage may

take the f i gnal S tyted;al gyl. chain

bei ng I?nkgént]egi)gggmgw:agfun‘lé%{?oﬁféérou locatéed in
podilvhphageofisitie BarbehyiHaeEsR| 7Y an‘alwﬂk%n ggbgtituted

fugglhonal group |ocated within R or .I'n an
enbodi nent X is OR . Advanta eo g s.h drog n o R and
optRofRl FrSApRertutdy {85! ©; Fisdidi 3( STOR Y

Rdvant agedashylyi suhydtageedoacppt i bnaphyticular,

subst .t ut
259§%#8§3§S¥|§¥£§t % en% %Igﬁg%gtfgi QRbstituent on the

s u IasyELt glredpaeyflf ecits &ﬁnee ﬁrb@@pm&tl oty \Mire r‘r’aﬁreé”s eeubility
éﬁ%%@%%pusg&*w@y’%fhﬁQfggﬁ% Ok xQHdraRA |bmpounds
su Bst ot 6

an énbodi ne any one of

sul@)@FllFé@nE@HRORaClRl SRS ¥heFS Fea Iaﬁlﬁ%?ﬁ%‘{]tse’ﬂle chain
atr:]xls, slgnera@real & @rmthmte @n@iﬂeﬂeﬁmwf rieldl adhpamﬂll\mﬁrt@f for
tesustltuetonteac r.Qu ts the

i FOShICPFRRR or elanb%%/uﬁ% %t %fe cileal&'loS eéll]’ndgaggy
vva)in@ﬂuex;amalle ofprté:feemraetchrcadn';m@xsmsza;:umI:Ia;rdewarﬂcrw1 &ide
est fsnvg!h%fe g 4 R it i Ralihosdaded 1o

a
prowd‘ eterm ne po hilicity for
Alternatlvely, the compounds maybe succinnyl esters

terminating in amides that improve water solubility.
In an embodiment p is 2 and the compounds are
sulfonamides. Alternatively, p is 1 and the compounds are

sulfinamides.
In a further embodiment the compounds of the

invention are galactofuranosyl compounds, and therefore
have the configuration illustrated in general formula

(Ia):

Xa

Xy\//L%:;f:7,aSK» N<

Xo X4

Alternatively, the compounds of the invention are
glucofuranosyl derivatives having the general formula

(Ib) :



t he compound. The am no acid side chains envi saged
include all of the natural occurring am no acid side
web@sns2as wel | as common synt hetic am no aci dBCT/AU2004/001110
Al ternatively, the conpounds nmaybe succinnyl esters
termnating in am des that |np %ve water solubility.
In an enbodinent pis 2 a d t he conpounds are
sul f onam des. Alternatlvely, pis 1 and compounds
are sulfinamdes . Irx,a § S@P t he
conpounds of the invention ane dal actof urafosyl
conpounds, and therefore havg the configuration
illustrated in general fornyja (ka) Al ternatively,
t he compounds of the invention are glucofuranosyl
derivatives having the general fornula glb X
Advant ageoushgvaheagabfisémabhdesotifdnan dgeﬁ§#d? of general
formulay glklg %el%&E%@eﬁrQQEhh%h%XbQ@ﬁe%fo&r%%%
conS|st|n N 6-tetra- C>benzoy|-
5b Dgasa@tteﬁm arﬁoé&W)'dééPﬂ:Yéné'm(&e3 5,6-tetra-0-benzoyl-B-p-

lla%%wfu%ah%,s%ﬁ s@l fFabide, asetyldihexyl-S-(2,3,5,6-
b alactofurano Ifen

(- 552575  petealomsehsnyre EREReaRREr S AFaRGhgmLde, M.N-
subﬁa&&wﬂds (2\, B, &, di-detyla—8-b2nxdy,163-pet r a- O acet yl -

al act.of urano I -
(2g§g %oquanosya sLﬁ%e%aﬁﬂ%%%a?%é{%#%&%%?}Jg (283 5,6-
10 sultesmaniode.c eNyN-@i- Dfgaleph@ﬁyéﬁngﬁyléﬁﬁ}pf)enaglde, N,N-
(Zrﬁb%n@ytletsr a2, 3a%e%¥|tetr(aD@>a|5§Q{zQi‘ tr esyl) |S;J| f y
al ac anos su
ensmlaétq\ﬁumwld slu1§en(aﬁlld[9gall\zdé\f (53f1u(:§anosyl>/) sul f

enﬂ@tdl%xyeﬂw:@@tmﬁlﬁs—((m ,Bodl ,acttaft=amosydetyl -B-p-
sul f enam
sul¥P-&f. §ﬁi@§ Wﬁﬁ@iﬂﬁﬁggoﬁamgéé’ %Eégﬁg%#é$ura 6? yl)
15 s Uldfadrarticdier aMadydi) S(t@fanwmmetl\h@\wilétwl) S4B -(Db

) D'g% a%cttg %?i))sxﬁlﬂefn%[}cﬁ.@éjew NN deatyl <5 (f-p-

tra
galactofuranosyl)sul enamide, N,N-didecyl-S-(f-D-

galactofuranosyl) sulfenamide, N,N-dibenzyl-S- (B-p-
galactofuranosyl) sulfenamide, N,N-di(2-
20 methoxyethoxyethyl)-S- (f-p-galactofuranosyl) sulfonamide,
N,N-dioctyl-S-(2,3,5,6-tetra-O-acetyl-fB-p-
glucofuranosyl) sulfenamide, and N,N-dioctyl-S- (B-p-
glucofuranosyl) sulfenamide and N,N-dioctyl-S-(2,3-di-0-
acetyl-5-0- [tert-butyldiphenylsilyl] - a-D-
25 arabinofuranosyl) sulfonamide.
In a particularly preferred embodiment of the
invention the compound of general formula (I) is an oxide
of N,N-dihexyl-S-(f-p-galactofuranosyl)sulfenamide, N,N-
dioctyl-S- (B-p-galactofuranosyl)sulfenamide or N,N-didecyl-
30 S-(B-p-galactofuranosyl)sulfenamide, most particularly,
N,N-dioctyl-S- (B-p-galactofuranosyl)sulfenamide.
In another particularly preferred embodiment the
compound of general formula (I) is an oxide of thio- (A =
S) or aza- (A = NRg) analogue of N,N-dihexyl-S-(f-p-
35 galactofuranosyl) sulfenamide, N,N-dioctyl-S- (p-D-



of uranosyl ) sul fenam de, and N, N-dioctyl-S (b
- Dgl ucof uranosyl ) sulf enam de and N, N-doctyl -

W@ 29030th230acet yl - 5-0- [tez t-butyl di phenyl silBRtT/AU204/001110
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- Dar abi nof uranosyl) sulfonamde_. In a particularly
preferred enbodi nent of the Fnvéntion the conpound of
general fornmula (1) is an oxide of ,N - dxh. ex-. S%

Dggalaa(tbcﬁﬁu;raanssyb}suéﬁlerla@-ndm e, MNNNdiideeyTL-Ss( ('B‘

ggage%%eggeg ) )suisétehaeaa@ dgoeh Yabrdicdeasul o8 w,N-

al acto nosy sul f “enam de, nost

paﬂﬂpéﬁyérﬁy(BJPTg§¥99 pEpypnosyl) gulfenamide.
- D- gal al%elt;h_*aeae?xb) egb@eem depelcrt DEOther present invention
particul ar preferred e nt the c Qpoun
geh&FIP f6r \F/?EPé(l grft Ps™&fk % Sf‘etpﬁ*rg CR = °% ) Gempound of
azgenehat MRrjnuanmal(@gue of N, N-di hex.yl-S- (b
- Dgal act of uranosyl') sulf enam de, N, N~doctyl -
(b- Dgal act of ur anosyl ) sul f engmi de
(b- Dgal act of uranosyl ) sulf am d
of N, - diocty -S-
D- gal act of ur ano¥y fenaﬂl e.
aspect of the present inventi Xa'is proobgfd a
met hod of preparatién of axgonpound, of general T2ornul a
(I') conprising reacting a co und of general formul a
(Ir): wherein RR, A, p, g, X, XX , X and X
" are as defined above with .an oxidisin In
general, X , CRMPrEsing repctimg ay compo 3%9‘ aﬁ@%ﬁfal formula
defined(abque Typically the oxidising agent is 3-
chl oroper benzoi ¢ acid. A nunbgr of, met hods haprg been
devel oped to oxidise sul fenanjdgs 28 di scl oséd, for
exanpl e, in Crai ge an&ksRaka 1989; ass—$hedo 1977;
Haake, Gebbi ng, &3Begnack, 1979; ontents of which
are |ncorporated heygln by re TI'n an odi ment
R, ' R, R, K2 Rys, Aid R may be a
protecting group, and the proce§s i ncl udes

cco§g9hﬁ_f§ a second

wherein R,, Rz, A, P, I, X1, X1', X3, X', X3, X', Xy X'y
Xz and X5' are ag defined above;

with an oxidising agent.

In general, X;, Xi1', Xz, X3', X3, X3', X4y X'y Xs
and X;', are as defined above.

Typically the oxidising agent is 3-
chloroperbenzoic acid. A number of methods have been
developed to oxidise sulfenamides as disclosed, for
example, in Craine and Raban, 1989; Glass & Swedo, 1977;
Haake, Gebbing, & Benack, 1979; the contents of which are
incorporated herein by reference. In an embodiment Ry, R'2,
R'’,, Ry, R'3, R"73, Ry, R'4, R'74, Rs, R'5, R"'5, Rg, R’ and
R’’¢ may be a protecting group, and the process includes
the further step of removing the protecting groups.
Protecting groups may not always be required. However,
suitable protecting groups are well known to the person
skilled in the art, and acetyl or benzoyl protecting

groups are preferred. Acetyl and benzoyl protecting groups



the further step of renoving the protecting groups.
Protecting groups may not always be required. However,

W@ piosak2es prot ecti ng groups are well known to PEEAU2004/001110
person skilled in the arc, and_acetyl or benzoyl
protecting groups are preferfeag Acetyl and benzoyl
protecting groupsare typically removed through
hydrel yspsceililr sedbvrdmsbioxiole hydrpdyRafoll thesRedsm

fop tHExPREPALALLRRAAE1CONPRYRES O ceeRBEAL rEpadltdon of
(1'l")y are known Iin the_art as_disclosed, for exanpl

i ncepaPradangtrRapafraiodormyla 1944: ABRe Mg o™ the art as
|ta%%@%BSFEQOQbrV@&ahbl%taﬁﬁ etredne, a2d0Rabkll,ya9sst; &Koval!',
- ; e conten of whic re Lnco rat i-n

> bylﬁégér gnee. &Aﬁogxzt%ﬁs?it\?énar ?§3 ¢ Vivet E%%&l%ﬁggle%%% "
?eenodevellagé@k e mdni,pRlodte dcheh cpogieniten odf whtieh are

uranas l.a di scl f e -

5P SN B, o S OB ortve array o
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20 mamgfzptanae -of a nedi canent, particularly for use in

the treat menty QfordiMLRPIAltHiHEGII L of the present
invention there is provided a method for the treatment of
a microbial infection, comprising administering to a
patient in need of such treatment a therapeutically
25 effective amount of a compound of general formula (I).

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

30 infection.

As used herein, the term “therapeutically
effective amount” means an amount of a compound of the
present invention effective to yield a desired therapeutic
response, for example to prevent or treat a disease which

35 by administration of a pharmaceutically-active agent.

The specific "therapeutically effective amount"

will, obviously, vary with such factors as the particular

condition being treated, the physical condition and
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Or G fscSWRLtiaid HbhAde Hesthdd A\ #ih 398 Sof the present
invention. The compounds of the invention may be
administered orally as tablets, aqueous or oily
suspensions, lozenges, troches, powders, granules,

25 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

30 tablets’contain the active ingredient in admixture with
non-toxic pharmaceutically acceptable excipients which are
suitable for the manufacture of tablets.

These excipients may be, for example, inert
diluents, such as calcium carbonate, lactose, calcium

35 phosphate or sodium phosphate; granulating and
disintegrating agents, such as corn starch or alginic
acid; binding agents, such as starch, gelatin or acacia;

or lubricating agents, such as magnesium stearate, stearic



colouring agents and preserving agents in order to
produce pharnaceutically el egant and pal at abl e

wWee@psaresé ons. The tablets contain the active PCT/AU2004/001110

10

15

20

25

30

35

ingredient in adm xture with ngn-toxic

pharmaceutical Iy acceptable ExcP pirents which are
suitable for the manufacture of tablets. These
exeicpidentrs tady -be Thicortadolaisl @ayl ey ungidar@d s oS sy be

lciqu a ’
Sogﬁgﬁ%ghggg LRARA R HiA tdxaémdyﬂd¥§$ﬂﬂﬁgﬂéﬂﬂbn and

ate; granul ating and d| sintegrati
agéﬁﬁé’rp§&é’ﬁl 4% &en SesErainsesRigiat & g“d ﬁ%&%ﬁ‘—by
%&b&ad&U%hs%%ﬁﬁﬂﬂéﬂ%ad#ﬂdﬁIdﬁdﬁ aAdagigsr @eriod. For
ri cating agents, !il%% S':b esj u stearlater:L
st@éﬁaﬂ? &id B8 ¢S e TAR s A hEUfedat ed, - or
mmohesmm&e&ebprkwa:@dhrﬁmnatqjmaay be employed
di %Io%tt% %rhg/n i%% %kés f@tfo%éc{] LIJ.}L (ﬁac?éd’]rﬁhr&\fe?é if@lcribed

tract an provi sust al ned acti on over
| odigerthseli.of - FP@rt eXnep! & 25 & ilfARid el 2P tredt 2t é}n%&cr?GS 874
as g YCohY lo RO eHAMB At IH Wi i sdread rdBYrdiRease.

enpl oyed. Coating nay also be perfqrned usin
t echni ques d&&€r CHBROMRS o& @eneé‘a% %r ‘ﬁsﬁsg(l) of the

4h2.51§re1:ﬁ8.,orf'r c]agil) JAD 2ianaing. A i 8 bt aif orimosmdliication,
t her tic.ta ets.for control releas

of & r?é’rl{: T3l i ) The RerdiBh caﬁ"%%%wdover
adriimies tierdegperdfdEm iy \nwd:camﬁh@at | Grimiguipradykpn ynay be

'nJ Dy, griadual_ nerd,usion Qvefadd M Proneally,
epengz%n?{u 2)&} toget her. Adm ni stratall%n rmonea Y

i nt#%ﬂm%aﬂm'r Fulqurangous kit r a‘détrlf*%?ﬁ'}‘é’aiﬂfy or
| Nt RRtddn 1y . SuRstitaneois-d Vs tudi dAceve tygemts may be

transdermal I For jn, V|tro st udies th be
ad st é%’tﬂ R § SR bt etf ogl%%\ﬁmy
accsamea{ﬂae:]kmfmeﬁfmohr&ﬂdﬂiﬂetd) to celdek oF ssimsue.

Preparati ons f.Qr oA %o@?ﬁr{ﬁrﬁéﬂl Uk 6] 498 £ on

sterile agueous or non-aqueou ut1 ons, suspensi ons,
andireriids oHer BaraTeecw o rRARIATIROED| YeHt &l R

pr%mﬁﬁﬂﬂ%iﬂﬂQXﬂan&xgﬂﬁiébﬁﬁﬁmfEﬁﬂﬁﬁﬁlege@@tﬁ@iea@mééus
such as olive oil, and i nJ ect a%ie organij.c st ers sucf
as %{quﬁ . o> G s B ?‘I:g}( Faié Jlyco

vegetable oils such as olive oil, and 1njectable organic
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
Ringer's intravenous vehicles include fluid and nutrient
replenishers, electrolyte replenishers such as those based
on Ringer's dextrose, and the like. Preservatives and
other additives may also be present such as, for example,
anti-microbials, anti-oxidants, chelating agents, growth
factors and inert gases and the like.

The compounds of general formula (I) are
antimicrobial agents which are active, in particular but
not limited to, against Mycobacterium including

Mycobacterium tuberculosis, M. avium intracellulare, M.
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According to a fifth aspect of the present

invention there is provided a pharmaceutical composition
25 comprising a compound of gemeral formula (I) and a
pharmaceutically acceptable carrier.

The pharmaceutical compositions according to one
embodiment of the invention are prepared by bringing a
compound of gemeral formula (I) into a form suitable for

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

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

35 vitamins, cellulose and its derivatives, animal and
vegetable oils, polyethylene glycols and solvents, such as
sterile water, alcohols, glycerol and polyhydric alcohols.

Intravenous vehicles include fluid and nutrient
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Sum%ﬁﬁum%ﬁﬁﬂﬁﬁﬁﬂquW?%ﬁﬁﬂ\h%%ﬁ?ﬁ qqm}ower Jaf&y doses may be

appropriate. The administration of the daily dose can be
carried out both by single administration in the form of

25 an individual dose unit or else several smaller dose units
and also by multiple administration of subdivided doses at
gpecific intervals.

The pharmaceutical compositions according to the

invention may be administered locally or systemically in a

30 therapeutically effective dose. Amounts effective for
this use will, of course, depend on the severity of the
microbial infection and the weight and general state of
the subject. Typically, dosages used in vitro may provide
useful guidance in the amounts useful for in situ

35 administration of the pharmaceutical composition, and
anﬁmal models may be used to determine effective dosages
for treatment of the cytotoxic side effects. Various

congiderations are described, eg., in Langer, Science,



conmpound, manner of adm nistration, nature and

severity of the disorder, age and body wei ght of the
waapecRie di fferent daily doses can be used. UndBAU2004/001110

certain circunstances, however, higher or lower daily

doses may be appropriate. Thé aanfnistration of the

daily dose can be carried out both by single
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acid and hexitol such as polyoxyethylene sorbitol
monooleate, or (e) a condensation product of ethylene
25 oxide with a partial ester derived from fatty acids and
hexitol anhydrides, for example polyoxyethylene sorbitan
monooleate.
The pharmaceutical compositions may be in the
form of a sterile injectable agueous or oleaginous
30 suspension. This suspension may be formulated according
to known methods using suitable dispersing or wetting
agents and suspending agents such as those mentioned
above. The sterile injectable preparation may also a
sterile injectable solution or suspension in a non-toxic
35 parenterally-acceptable diluent or solvent, for example,
ag 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.
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St eql ¥ 3 Neho®f PHOSPPaLLdyLehobéNeS§ay) . The amount of
active ingredient which may be combined with the carrier
materials to produce a single dosage will vary, depending
upon the host to be treated and the particular mode of

25 administration. For example, a formulation intended for
oral administration to humans may contain about lmg to 1g
of an active compound with an appropriate and convenient
amount of carrier material, which may wvary from about 5 to
95 percent of the total composition. Dosage unit forms

30 will generally contain between from about 5mg to 500mg of
active ingredient.

It will be understood, however, that the specific
dose level for any particular patient will depend upon a
variety of factors including the activity of the specific

35 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.



Compounds of general formula (1) may al so be

adm ni stered in conbination with cycl odextrins for
wendvancess aqueous sol ubility. Dosage | evel s of P€TI&8U2004/001110
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rative co |nat i‘on. nt'en
20| naarte carha e e 4di & orifead bl e < vt ht |1’6?1V%:f

phay iBasutd Ll d e aGld MEIBUE N SapBs] d VLS ddfeus and 3.

conbi nati on does not elimn te t he aCt'V'th
aureus (Cocagulas-negative Streptococcus spp. and

Enterococci species.
Throughout this specification and the claims, the
25 words “comprise’”, “comprises” and “comprising” are used in
a non-exclusive sense, except where the context requires
otherwise.
It will be clearly understood that, although a
number of prior art publications are referred to herein,
30 this reference does not constitute an admission that any
of these documents forms part of the common general
knowledge in the art, in Australia or in any other

country.

35 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
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benzoyl; Omen and von Itzstein, 2000) were prepared
according to known literature nethods and are shown in

w@edvene236 wi t hout nodification. The synthesi s BET/AU2004/001110
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protected (conmpound 7; Exanple_7) and deprotected

(conpound 8; Exanple 15) al ucof"ﬁranosyl sul f onam des

is shown in Schene 2 . The synthesis of a protected
(corpgemts E3d Exadpters): arabEnoturanBByEtsd FEAgm G8.Cl., 0 °C

' stgh?\gvn intos%l"'%nenz, Fay, tBl}%H@ES@@E)at | gRR'@F, t@Se TuF, or MeoH,
exa tbut | di Elewg%%l Si | ' D- ar abi nof ur anose

(céﬁpoéndl 930 vVasdipr eﬁhr 'co?%hcﬁg'tﬁe%%iml 4 h; d) NaOMe,
| i ebal ure, ethogs. and is shown in Schene 2 without

m)dl fication. The synthesis of a protected (conpound

515, Exanpl e 16) and deprotected (conpound 16, Exanple

17) gl ucof uranosyl sul fonam des is shown in Schene .

Al new corrpounds gave the exppcted sfectgoscopic HQ 9 R
dat a. I—(@ AcyD Acyl O/ N O CAcyl Acyl TN,
OA@)C/? cyI O PAcyl 2 A = Ac, B2\ A on —AB Bz2>3 Acyl Q o R

HQ Acyl O @Acyl HO OH = = H ; C/U;'AH;C10H21 CH Ph
. CH CAOcH"H OoCcH Schene 1Reagents and Conditions:
a) SnCk rOtrBFoHEt O, HSAC, CHAEO=R=0Hz to rt, 1 to 6R'=R?*=CgHy;
h, N: b) BrCHOOOEt) , HNR R2, DVF, THF, or MeCH,

rt, 4 hto7d; c) MCPBA, CHO , reflux, 1-4 h ; d

) NaOwe, MeOH, rt, 2, N AcQSFkRemg@ 0 AcO OAc AcO OAc
HOReQHRt Rl affg Regnkih diond2 =af BeépEaR2cE,d3zH SeFER®, 24 h; b)

Rea ents and Conditions : a ) MCPBA, CHO , reflux, 4
aBM)a MeOH, rt, 2 h, N,.

OH
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a b
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9 10 11
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AcO  OAc AcO  OAc HO  OH
12 R'=R% = GgH,y 13 R! =R2 = CgHy> 14 R" = R% = CgH,5

Scheme 3
Reagents and Conditions: a) pyridine, Ac,0, 0 °C, 1 h, N;; D)
BF;.Et,0, CH,Cl,, HSAc, rt, 5 h, Ar; ¢) BrCH(COOEt),, HN(CgHiy)2,
MeOH, rt, 3 h, Ar; d) MCPBA, CH,Cl,, reflux, 4 h; e) i. TBAF,
AcOH, THF, rt, 6 h, N,; ii. NaOMe, MeOH, rt, 2 h, N,.

(0]
AcO o /R1 AcQ ﬁ /R1 g l\K/R1
S—N S—N -—
AcO\)\yy/ \Rz a AcO \Rz b . HO. R2

AcO QOAc AcO OAc HO OH

6 R1=R?= CgHy; 15 R'=R2= CgH, 16 R'=RZ= CgHyy



NaOve, MeCH, rt, 2 h , N . TBDPSO TBDPS TBDPSO CAc V
HO OH AcO QAc AcO OAc 10 11 TBDPSQ TBDPS : AcO QAc AcO

w@@sei028H 12 R1 = R2 = CHRL = R2 = C8=H 14 PCRAB20086D1110

Schenme 3 Reagents and Conditions : a ) pyridine, Ac O
0C 1h, N; b) BFEt O CHZ - HSAc, rt, 5 h Ar;
c ) BrCH (COOEt) , HN(CH, MeOH, rt, 3 h, Ar; d)

MCPBA, CH O , reflux, 4 h; e ) i . TBAF, AcCH THF,

6h, N; i i . NaOe, MeQeqLts 2 h, N ACO AcQ

N. AcCOS N 2 aH- R AcOQAc AcO"QAc HOOH 6 R1 = R

@eAgeBtR1ard RCendl Hops :C Hp'Schend- P RREQFEACen GRS, CH.Clz, O

Corvdjtlsenﬁm, a J)ll H,0 W&, O AseeEd iRighitdeHalkt Gt ,a1Q ,C1979; b)

H O KHCO Accord| ng to Haake et a .,

519'fqa§)M’e'bM?O}Na(ﬁ(9E 2VvBod T t , N . GCeneral

procedure for the prepar atl on of sulfenam' des;
exenplified for reaction of |-S-acetyl-2 ,
6 tetra-Qacetyl- |-thio-fi-D gal actofuranose (2, Acyl

= dimteptal preocedsptaitiom the prepawmtign nf sulfenamides;
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i n"sol vent (60 inL) is added di et h rom)rral onat e
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stirred at r@@ma solution of 1-S-acetyl-2,3,5,6-tetra-0-

acetyl-l-thio-f-p-galactofuranose (2) (2.0 g) in solvent
(60 mL) is added diethyl bromomalonate (1.5 equiv.) and
amine (3 equiv.), and the reaction is stirred at room
temperature. Upon completion of the reaction the volatile
compounds are removed under reduced pressure and the

residue is chromatographed on silica.

General procedure for the oxidation of sulfenamides to the
corregponding sulfonamides:

To a solution of the protected sulfenamide (0.5
mmol) in dichloromethane (20 mL) is added meta-
chloroperoxybenzoic acid (3 equiv.) and the mixture is
heated under reflux. Upon completion of the reaction, the
reaction mixture is diluted to 50 mL with dichloromethane
and quenched with saturated aqueous sodium hydrogen
carbonate (20 mL). The organic phase is separated and
dried (Na,S0,), filtered, concentrated under reduced

pressure, and the residue is chromatographed on silica.

Example 1

N,N-Dibutyl-S-(2,3,5,6-tetra-0-benzoyl-3-p-

galactofuranosyl) sulfenamide (3, R' = R? = C.H):
Prepared according to the general procedure by

reaction of 1-S-acetyl-2,3,5,6-tetra-O-benzoyl-f-p-

galactofuranose (2) with diethyl bromomalonate and

dibutylamine in dry DMF for 23 h, at room temperature



tenperature. Upon conpletion of the reaction the

vol atil e conpounds are renoved under reduced pressure
wW@rpwsoie3e esi due i s chromat ographed on sili ca. PCGABL@ANI/001110

procedure for the oxidation of sulfenam des to the

correspondi ng sul fonami des : “T&a sol uti on of the

protected sulfenamde (0.5 mmol) in dichloronme thane
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b- Dgal act ofur anose g wth diet hyI br om)rral onate and
10di Binsy 1AiHe i &y fr GH 1P ALpHk ooy 03-8.11 (m, 4H, o

t ermerst ur eunder Ar. The residue was chrona t ogr aphed
on silica (6 1 hexanes/Et OAc) to furnish

N, N- di butyl - (., , -tetra-Cbenzoyl -

b wwmmm@m 544 { et - K8y 1B 26 (2: 1

2 d a
Eﬁ£ﬁ§ éé%é%%?gsyf’é@%%é%%ﬁ%%gt( , ) R 5%H?
15(4H , 2 x CRBrEparesy @%N:@Hdlb%x@éﬂz e gra-0-
(B%enzdﬂfl &D—g‘é‘la@:t@f'#ﬁlrb;gﬁ)%@l(ﬂeﬂaﬂdﬂe J3, R'Y= &% = C.H,)
?)CC%rd?’S‘S’(lgiF td“e e‘é””o %"%‘E‘ﬁe ‘gr‘sél‘g cl)'églzm 0.24
. H-43)1 We;%&tés,ﬁﬂ.tcmn?)l-l, HTNMRArBH)O MHzS?cpcga)(nﬁ .87 (6H,
q\fﬂu'@§3)8 93 % ]113(1”](4‘!{'" "'érx"')cm?, 1.47-1.59 (4H, m,

6-16tra- O benz y
20 nga* aféﬁx)f:uﬁaﬁés@l )35sdl4ffbnam e ¥ FH2R1 R265-&-[6) (2H, m, H-

Prepards £y omg JV§ Iy 1l didt Vs S-425, 379, 5.4 Hz, H-4), 5.19
6- tetra Obehzoy] -
( H, d, J12 2.1 Hz, H-l), 5.78 (1H, dd, J3,2 2.1, J3,4 5.4
HZ, H—3), 6.00 (1H, m, H—S), 6.22 (1H, t, J2,1 = J2,3 2.1
Hz, H-2), 7.29-7.60 (m, 12H, m,p Ar-H), 7.89-7.96 (m, 4H,

25 o Ar-H), 8.04-8.12 (m, 4H, o Ar-H).

Example 2
N,N-Dihexyl-S-(2,3,5,6-tetra-O-acetyl-B-D-
galactofuranosyl) sulfenamide (3, R' = R® = C¢Hi3):

30 Prepared according to the general procedure by
reaction of 1-S-acetyl-2,3,5,6-tetra-O-acetyl-f-bp-
galactofuranose (2) with diethyl bromomalonate and
dihexylamine in methanol for 4 h at room temperature. The
residue was chromatographed on silica (3:1 hexanes/EtOAc)

35 to furnish N,N-dihexyl-S-(2,3,5,6-tetra-0-acetyl-p-p-
galactofuranosyl) sulfenamide (56%). Rz 0.29 (3:1
hexanes/EtOAc) .



b- D- gal act of uranosyl )sul fenamde (3, RL = R2 = CH)
according to the general procedure. Yield: 75% Rf.

w@24/0(9236., hexanes/Et OAc) . NWVR (300 MHz, CDCGPCT/ADU2084/001110
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.0.87 (6H, t, 2 x CH), 1.18-1.31 (4H, , 2 x CH),

1.47-1.59 (4H, , 2 x CH), 3.71%8%.35 (4H, , 2 x CH),

4.65-4.76 (2H, , H- 6 , H6'), 5.06 (IH dd, J, 4.5,

J N B -Difexyl-6)- (2,58 Ht4etah-0-hcetyU-fHD- H 1),
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hemarms/(ﬁtrmczs)d WIWDiexyl s F . 5(1-22 H-4), 4.82 (1H, d, Ji,2
I acet ac a1os [)

sul3f fPlt’ﬁ é'?(l? ﬁé]}’é F{Z-B'I-’D%?%-i j ep’aréd4fromHz’ H-3),

JNI5 i Higky e, SH-5)3, B B4 etJrHar Ga,cefzyi-— J2,3 3.9 Hz, H-2).

b- D- gal act of uranosyl )sulf enamde (3, RL = R2 = CH)

according to the general procedure. Yield: 60% R 0.27

( 3:Exampdines/ Et OAc) . H NWVR (300 MHz, €DO ) : d .0.89

( 6y, H-DidbotyaH 9- (32,233 5L, 6’3-7te(tlz?al'1,o-,be§12bﬁ-1 D—l 55-1.63

S dp ety fonpiads e oity 2 65 Bl aq,
J , 6 9 J, P]:lap%.ﬂeki, fitonb)N, l\erdE.bc(tlyEl, .31-d(2,\]3,,55—]1;et]ra o-
N

3 9—‘8Hj7, M [ RtzeEgn o 27 (4 I-$003)I—|-3330015d-'8219(¢¢-| the general

J prockdurd 9 REetd2)z7EXaml 0362 (3:1 hexanes/EtOAc). 'H
NMR (300 MHz, CDCl;): & 7.28 - 8.13 (m, 20 H, 4 x COyPh),
6.22 (app t, 1 H, J 2.2 Hz, H-2), 5.99 (m, 1 H, H-5), 5.78
(dd, 1 H, Js.4 5.4, J3,, 2.0 Hz, H-3), 5.19 (d, 1 H, Jy,,
2.1 Hz, H-1), 5.06 (dd, 1 H, J4,5 4.4, J4,3 5.3 Hz, H-4),
4.65-4.77 (m, 2 H, H-6 and H-6'), 3.12-3.37 (m, 4 H,
N(CHz)2), 1.53 (m, 4 H, 2 x CH,, dioctyl chain), 1.14-1.32
(m, 20 H, 10 x CH,, dioctyl chain), 0.86 (app t, 6 H, J
6.5, J 6.9 Hz, 2 x CH;); LRMS (ESI): "/, 906 [(M + Na)”
100%] .

Example 4

N,N-Didecyl-S8-(2,3,5,6-tetra-O-acetyl-3-D-

galactofuranosyl) sulfenamide (3, R' = R? = CyH,1) :
Prepared according to the general procedure by

reaction of 1-S-acetyl-2,3,5,6-tetra-O-acetyl-[3-p-

galactofuranose (2) with diethyl bromomalonate and



N,NQoctgl-S (2,3,5 -tetra-O benzoyl-
b- Dgal act of uranosyl) sulf onamde (4, RL = R2 = CH):
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Su'nfﬁ 'Ed@H()MO@ osR Q %% (% io?,f’éa&%S/(lﬁt AR, 4 x5, 4 x

tetra-
15 Dot on?]a Tosyh ) S Pon RN R AR @y s 6.,
Pr epag.edaf, momzu h-ddecwl. 27S (462, ad,- tet LasOagetyl ¢ 11.4 Hz,

-b-D Iac oi sulfe de(3
acc%r i'ng "8 ‘%‘%’al 4p5r e Uré”YYteRi:’loIfIZGRé%‘”R ot B2 (LH

(3:d, hB_XﬁrTESQE{ﬂA\C’t) 1) H NV ( GDD, M, @94)2 @, 07 87 Hz, H-

(% 4321 ) A5l Y4 8. 8051 25 0. 5

203H2)% x s, 4 x OAc), 3.11-3.31 (4H, , 2 x CH), 417
(IH, dd, J, 6.9,

Example 5
N,N-Dibenzyl-S-(2,3,5,6-tetra-O-benzoyl-p-p-
galactofuranosyl) sulfenamide (3, R' = R® = CH,Ph):

25 Prepared according to the general procedure by
reaction of 1-S-acetyl-2,3,5,6-tetra-O-benzoyl-B-p-
galactofuranose (2) with diethyl bromomalonate and
dibenzylamine in dry THF for 7 days, at room temperature
under Ar. The residue was chromatographed on gilica (4:1

30 hexanes/EtOAc) to furnish N,N-dibenzyl-S-(2,3,5,6-tetra-0-
benzoyl-pB-p-galactofuranosyl) sulfenamide (16%) as a pale
orange syrup. R 0.41 (4:1 hexanes/EtOAc). " NMR (300
MHz, CDCl;): 8 7.20-8.20 (m, 30 H, 4 x CO;Ph and
N(CH;).(Ph)2), 6.05 (m, 1 H), 5.97 (dd, 1 H, J 3.4, J 6.5

35 Hz), 5.76 (d, 1 H, J3.6 Hz), 5.65 (bd, 1 H, J4.7 Hz),
5.49 (m, 2 H), 5.35 (4, 1 H, J 6.6 Hz), 4.71 (m, 3 H),
4.58 (app t, 1 H, J 3.2 Hz), 4.19-4.40 (m, 5 H), 3.83 (d,



J, 11.4 Hz, H6), 4.27 (IH dd, J . 5.1, J, 11.4 Hz,
H6), 4.9 (IH dd, J, 3.6, J, 7.5 Hz, H4) , 4.82
W@ bdds/00236 J , 3.6 Hz, H 1), 5.18 (IH dd, J , BECRAU304/001110
7.5 Hz, H- 3), 5.27 (IH HD5) , 5.83(IH,t,J, =J
, 3.9 Hz, H- 2) . Exanple 5 N# -~ benzyl-S- (23,5,
-tetra- Obenzoyl b- Dgal act ofuranosyl) sul f enam de
(3,2 Fm, 7 R 3 @H)Ph) LEMPpESY adder 88Ag [(Y th@a)* 100%], 357

gen fAcedide byod eapty on of | -S-acetyl-2,
-tetra- Oﬁbenz%gﬁ) b- Dgal a ctofuranose (2) W|th di et hyI

bronomal onat e and di benzylamne in dry THF for 7 days,
at Nmik%ﬂk%)’lalsﬂ@z UN0Er6 Alet 0 1105k SEL VD -

chro ographed o SI [ 4: 1 hexanes/ Et QAC)
°f urdf I%thr@’ﬁfrcﬁ{é‘?ﬁ% f%?a(m de %’t ra- G zoyFﬁSPh)’
- b- D gal act ofm:r@mmd )sﬂkbmenmmeiz(ldﬁ%yhsﬂ-a(zp,aii,es 6-tetra-0-

o DL o G SRS b N (0 -
N( %)?h()Ph)’JC)Ord@n@S tomthe Kendxaly garpeduse ., JYze,ehd J52%. R:
6. 50 "429 gﬁeiéné%téAb 3:99.6 BE) xR Gédobdmzl Fbmcﬂfb 8 7.18-
5
10N T B (ap oy S0 a3 B8 he kb Sy labB £, 1 B,
H) .7 3283 @&&,2 #h2), 14.013 &) 1 H?NS{(E)SJ)S 8b 8@, 1 H, J3.
<M+g“a )00 357,(80) 198.(50, ) POB (1)), 511 @, 1w

M heng b
- Dgal, ac2 o3 uHano&yil) ,su f6c9na(‘dde2(m,, LR15=9I§21— 8H6Pand H-6') ,
: Fifeﬁr?% fpom NJN'#B bengy! 'ﬁ'(cf«x Bn) ) B 6: 3£ etda- P u, s 15.4
benzoyl al’act of ur anos enam d 'Rl

15R2 H'ZfCIJFﬁFﬂzP et di hGME dEﬁﬁé :geherdi 2 pF@éetIu]?T%) 100%]; Anal.

Yi Qlfa{il.cd5§c9@ B8, NAs(hexape . B4t OAG 3 .92%) N, H NR Found: c,
(300 d 7 8- 8. 15 (m 30 H 4 x CO

Phﬁa%o“N (fé'ﬁ%n%ﬁ N, 61.5%0 (appt , 1H 2. 2 H ,
H2 , 6. 01 (m 1H H5), 5. 80(dd, 1 H J, 5.
4,~m12 61HZ, H 3 , 5. 183 (m 1 H H4) , 5.
11 2. 3 Hz, HI) , 4. 69 (d, 2H J5. 9
20Hz N, N4THL Ghdnatlgoxye thogye iy I xS 2(H, 3 J5 16 tegrapO-aqetyl-p-n-
C"%Etgceoﬁulﬂanos%ll)(éhlﬁeﬂmgdé5(3 4pHz. R2N-(CH Ph) )
862 (M + Na) 100@6 ; Anal
CI—I2CH20CH2CHZOCH3 ) s
Prepared according to the general procedure by
reaction of 1-S-acetyl-2,3,5,6-tetra-O-acetyl-p-p-
25 galactofuranose (2) with diethyl bromomalonate and N,N-
di (2-methoxyethoxyethyl)amine in methanol for 19 h at room
temperature. The residue was chromatographed on silica
(EtOAc) to furnish N,N-(2-methoxyethoxyethyl)-S-(2,3,5,6-
tetra-O-acetyl-f-p-galactofuranosyl) sulfenamide (72%) as a
30 1light golden oil. R; 0.32 (EtOAc). 'H NMR (300 MHz,
CDhCl;): 6 1.91, 1.93, 1.96, 1.99 (4 x 3H, 4 x s, 4 x OAc),
3.08 (44, t, J = 6 Hz, NCH,CH,;), 3.23 (6H, s, OMe), 3.30-
3.60 (12H, m, OCH,;), 4.00-4.25 (3H, m, H-5, H-6, H-67),
4,92 (2H, m, H-2, H-3), 5.19 (1H, m, H-5), 5.29 (1H, d,

35 J]_,z 3.3 Hz, H-l).



Calcd for CHNOS: C 68 . 84 ; H4 . 92 ; N 1. 67

. Found : C, 68 . 50; H 4 . 96; N, 1 . 58 . Exanple 6
wa20%0D26@- met hoxyet hoxyethyl) -S-( , , , PCT/AU2004/001110

-tetra-O acetyl - b-Dgal act of uranosyl) sul fenam de (3,

RlL R2 = CH CHOCH COHCH ) : Prepgdréd according to the

general procedure by reaction o f |-Sacetyl-2, 3,5

6- Nt,él—lDa (@awwxyd;r@gmm)m%ﬂ@sé (32)6 '\MQW%%’(W‘:Yl B-p-

br gm q;;%,ll)lgﬂlfdjia(n&dgat@oxxgt hoxyethyl) am ne
for

in rret hanol roomtenperature. The residue

wa SRR &8 e : on silica (EtOAc) to furnish N,
- (- et hoxyetplzr%)a@telaylf)rmsiv,(z\ﬂdi@ mettl:ﬁxry&-t@oa@fﬁtyiyl) -S-

gol(@eﬁl CfGOft%rt%g%S é%&'c]; ?%mﬁ%g % as Ra 15t1fen§lmlde

1 aB,, R'93, Rr1. Qacﬂzrrggcﬁg,cmzmsmancgrdmgx t@Act;he Yeh@ral

H 3.2 o

?&ocfdé,% 1§ﬁ%tl%j))%i%djd ;%l(e?dé S76 OVEI%f’ g .24 (ethyl
H@c)eta4:e92 ( 78 NMRH{(3 0 OHMEY: , §D1:g3(”.i‘> 1. %5)159'29 1.99,
(I3, @ (4 3%34'@4 é+|4) N)Ac) (3229 (6H, s, OMe), 3.40-

- et hoxyet hoxyet h -tetra-O.acetyl -
10p 3139769 alcte§t-uan >) sﬁﬂlfoor#a%sdec%% T Heb = By O 4-53
OCHGH,OQdH: Rremarssd f,rom N Be din{£, 5.10 (1H, dd, J.,5 4.2,

hoxye Xy ) ( 3, 5, t et ty
-D‘}éafl c‘tsg?’%r’a%%l’) 5u%'egna e IAIF?l)’ %E’O@?&% R
ocHeH ECH)), &cddr diliy tdd tdhez g?e-rﬁar al2, procedis e H-2) .
(reaction for 1 h) . Yield : 76% 0. 24 (ethyl
acet ate) H NWR (300 MHz, CDCl) : d 1. 95, 1. 97, 1
15, W(4X3H 4 x s, 4x OAc), 3. 29 (6H, s
a( Q\/Q\)—,D:L?octy“lﬂsﬁ(z 347105 (é—g\i‘étzﬁa% acé‘tyl 1904 . 25
7
6 l%l‘lc%‘&if)ano%’l)sl‘bl%‘i% Ju‘ée ¥ d"n 35 C881§1’] ‘6 Hz
, H3 ) BrdpareB fdddh N,N-I—d&:')oqtﬂ 5282 (:1,H§ @l-tejlt:;a-so acetyl-p-
6 I G
3 o Ethsestan iy findiiag’ (670 B x fume? Vo
20aceﬁtyz|stqem &fl @of &%wch#nmr@n‘@eﬁ (generraal Rocedure.
= GiHdas 39%. R 0.21 (3:1 hexanes/EtOAc). ‘'HW NMR (300

MHz, CDCl;): & .0.87 (6H, t, 2 x CH;), 1.22-1.34 (20H, m, 10
x CH,), 1.51-1.64 (4H, m, 2 x CH;), 2.00, 2.08, 2.09, 2.13
(4 x 3H, 4 x s, 4 x OAc), 3.14-3.33 (4H, m, 2 x CHy), 4.13

25 (1H, dd, Js,5 4.8, Js.¢r 12.3 Hz, H-6), 4.39 (lH, dd, J4,3
4.2, Ji,5 9.0 Hz, H-4), 4.56 (1lH, dd, Je,5 2.1, Je,6 12.3
Hz, H-6’), 4.77 (1H, 4, J,,, 2.7 Hz, H-1), 5.31-5.37 (2H,
m, H-3, H-5), 5.56 (1H, app. d, J,,1 ~ Jz,3 2.1 Hz, H-2).

2

30 Example 8
1,2,3-Tri-0O-acetyl-5-0- (tert-butyldiphenylsilyl)-o/p-p-
arabinofuranose (10):
5-0- (Tert-butyldiphenylsilyl) - o/pf-D-arabinose
(9) (2.10 g, 5.40 mmol) was dissolved in dry pyridine (20
35 mwmlL) and stirred with acetic anhydride {20 mL, excess)
under N, at 0 °C for 1 h and then at room temperature for
18 h. After this time the solvent removed under reduced

pressure and the residue was chromatographed on silica



Prepared fromN, N-dloctyl -S~( , , -tetra-O acetyl -

b- D-glucofuranosyl) sulf enamde (6, RL R2 = CH;
woowshir3stein et a ., 2003) according to the gRCEAER004/001110

procedure. Yield: 39% R 0.21 (3:1 hexanes /EtOAc )

HNWVR (300 MHz, cDd ) : d .0.8P (6H, t , 2 x CH)

122134(20H,10xCH),151164(4H,2xCH

), (.:00 hexa@@:s /Et@Rc)2.t8 furnd sdH 1.4 ,3 st -0 -@ggtyl-5

k%e%ts%dtéﬁdlfh?eﬁ&l l)yl 4—@/%-@4|éra‘iﬁzno‘k1ﬁvanbs@' &2.67 g,
. 8658 @2 df&eaf Syrzlpl ﬁ’f 03453 (@ L he@an)es/Ez‘Eo%?%
glﬁgnﬁc3ob,Mﬁ£'7dﬂc13H~IE 7533175237(@2H10 Hkkslprﬁ5és .37 (4,
. a
5|,§, i, QpZeFﬁv g &P rePrds bd%yl'dl p#ényl -B3/jad 1
- Dawy,aldi;nobulandse '(12))Hz,5I=IE)3B), .38 (m, 1 H, H 3a), 5.33
(T ut.yl di ph I I bi
o Gpghe 1) SPTANE Skl 1,2 B0 LRI BOE 098 B0 o
m_)l eﬁndizsft i 1256 w4t+24ac@idrrc ]aﬁhryd—'h‘bleo'(z% $r1_8 %&cé%s‘%“) ;o 4.12

;md@crlsuhai QA{f-fm‘)oi 3L, d?vta@:d ::zhhfiﬁ at- sro@tqama qrmgoa)tpgze 81 (m, 2
or er s tine the _solvent renpve nder
101 edirodts 3 GRSl 1 e e dde Vet chr g iaphathe @ and
on psi,l |1C.ao(74 bhexanas/ Be@Ac)butey I wr ixsh ) .,
-tri-OCacetyl-5-O (terfc-butyl di phenylsilyl)
-al b- D-arabi nof uranose (2.67 g , 96% a s a clear
Sy riys - ARfe iy U (%ﬂlmﬂﬁ-@kdterﬂb!w%@(mﬁmlﬂlyl) -

CDq tho%ﬂn %.%agl%Mar&eH (S:\LlF))h:) 6.37 (d, , J
153. Hz, HI i} 6.19 (bs, a), 5.63 (dd

6.1, 77 rarzsq#%tlban 5>f381 (2rn31t144 -Ojacetyl- 5153"3(3‘?8“'
(dahuthdiphkny X By d) - 0(743—23 H&abﬂx:&ﬂﬁ)rano&ezﬂl(oapﬂ"d 1,0 g,

|]_'|_ 5]08’111%{]'; H-Z%a}}_' ]:?gl‘ﬁ %4 (mdlg 8‘%‘:}(—&” C; ﬁndeﬁ Ar was added

an®BH-bEta) (1.3. 8quivpléntkH 5. b0andoH) 5' Bfter lO mlnutes
iéqﬁfizdl]a?’ LdB X $o0a 18 5& G2 PGB A D) 1 8714 Bnol) was

tert-butyl a an
20| - g.da@%i yAnd tga%re@ca‘@g{ryma\:,s Gtiyggdtfor 5 h at room

PUtﬁ’An%ﬁklﬁ&ﬂegﬂrYdér -ad:t h?&ﬂ:er Ds’h:[s'lb&ﬁﬁ)é Uﬁwoﬁéa&iﬂ-ﬂan was
(1 SRR AFHREMIAT y 1950 B 0 oty ot ur IR (6P ™ -
(2. dlayers were separated and the organic layer was washed
once with sat. ag. NaHCO; (150 mL) and once with ag. NaCl
25 (150 mL). The organic phase was then dried over Na,SO4,
filtered, and the solvent removed under reduced pressure.
The residue was chromatographed on silica (3:1
hexanes/EtOAc) to furnish 1-S-acetyl-2,3-di-O-acetyl-5-0-
(tert-butyldiphenylsilyl) -1-thio-a-p-arabinofuranose (1.88
30 g, 87%) as a clear syrup. R 0.30 (4:1 hexanes/EtOAc).
'H NMR (300 MHz, CDCls): 8 7.65-7.73 (m, 4 H, Si(Ph).),
7.34-7.46 (m, 6 H, Si(Ph),), 6.00 (bs, 1 H, H-1), 5.37 (m,
1 H, H-2), 5.25 (app t, 1 H, J1.6 Hz, H-3), 4.14 (m, 1 H,
H-4), 3.85 (m, 2 H, H-5 and H-5'), 2.39 (s, 3 H, SCOCHs),
35 2.11 (s, 3 H, 1 x OCOCH3), 2.02 (s, 3 H, 1 x OCOCH;), 1.06
(s, 9 H, -C(CH3)3).



4.08 mol) in dry DCM (20 inL) at 0 C, under Ar was

added BF -OEt (1.2 equivalents, 4.90 nmol) . After 10
worwanersd hi ol acetic acid (1.5 equival ents, 4.B3Ir/Ai2004/001110

6.12 mmol ) was added and the reaction was stirred for

5 h at roomtenperature under 3Ar- After this time the

reaction was diluted with Et OAc (150 nlL) and sat. aq.

Na NGO -PESE tvil)- S - (Phé -ddy-¢ér-aagdryel Sehr dtextk -and t he

or i - he, o X
m%ﬁgﬂ%ﬁl dg%%:% PRSI mgd?r%%%!%& Th%”%ré;gﬁ%m@ (12,

ph&Se=wBs Th%q%lld)rted over Na SO, filtered, and the
sol vent renDyedgaRddr 4E6veeingr essUtRe Bveelerx@aj dgeocedure by

was chr.aomat ogr aphed on si_lica ( an Et OAc), t
°f urfRHF RS- acet Y de 3- dit" éfccé%ﬂjl% é 242 1 0- (cere-
(témitjﬂdqﬁhﬁqﬂﬂanﬂymﬂﬂmothib-d4n«arab1nofuranose (11) with

S S e e el gL S s oo

R, 73aEm rgom tgl}_:(q::h%tl}rq 3.u'1d;-:-r46A(rm 6 Fhe res:Ldue was

g' (chfi)oxaa og@-a%héc'psenl é’illcﬂ' | )(6 9. 317e:{dﬁes]/ﬂ'iOAcH‘ 2}:o furnish

103" Wl iy 81 (2.3 -dis G a9 -0 180ty (s 3 H
Scmﬂjldlﬁmeg%ﬂ(ﬁ.ly&]Ho; Dl-a)rmfu)ra,nc&yﬂz (8, fchdhide (64%)
OCOCH . ct 1
: diaﬁso%\c%?éii -%e'{-tf'f’w[ FEFPRbut % £di phgrl}i’ym‘%oﬁyﬂfe"aneé/ EtOAc). 7H

mmab(mﬁ WMERDSYPTLenand de. 6627 . F3= (R, =4 Hhr cpufBl)2) , 7.33-

i ngptogt he ggfeﬁﬁs,z)proge@we(doy‘ieﬁct AN, 0f 1 mz, H-1),
-‘acet éqz 3-di -

15et§¢|145 'te1=f%but7§/l4d|5pﬁenyf3m 1349 Hz. Etdbe 5-12 (ad, 1 H,
a- rar abjnofuy angse f1x]) mwizhh dﬂ @Idﬂytmbrpnnnahonat,es 85 (d, 2

S S 2 TR S0 ) By 200

on ($| I i€aH [ 62 1xhexanys) EtDAw 1063 urimi, SB4ANEN -1 oct @ dioctyl

- S andimy - o -fR acet W - OQ Her) Putw'gw@ﬁny&sg' yF x CH) .

- a- D-ar abi nof ur anosyl ) ‘sul (64% as
20yel l ow syrup. 0.70 (4 1 hexanes/ Et OAc) . H NMWR (300

w,moat 145 7(26@ %11730(a{ee Hs-& (V) 7.33-
7.47 (m 5P, ) 5. 44 (

5, ?41%%11 Ryjtsily ] - 9& D- %réowofwassos’islh%ﬁﬁana& (13,

R' = R® = CgHyy):
Prepared from N,N-dioctyl-S-(2,3-di-O-acetyl-5-0-
25 [tert-butyldiphenylsilyl] -o-D-arabinofuranosyl) sulfenamide
(12, R' = R? = CgHi7;) according to the general procedure.
Yield: 53%. Ry 0.61 (4:1 hexanes/EtOAc). 'H NMR (300
MHz, CDCl;): & 7.65-7.71 (m, 4 H, Si(Ph).), 7.34-7.47 (m, 6
H, Si(Ph)2), 5.85 (app t, 1 H, J 3.4 Hz, H-2), 5.43 (dd4, 1
30 H, J34 6.9, J3,, 3.6 Hz, H-3), 4.85 (d, 1 H, Jy,, 3.3 Hz, H-
1), 4.48 (m, 1 H, H-4), 3.83 (m, 2 H, H-5 and H-5"), 3.11-
3.37 (m, 4 H, N(CHx)2), 2.08 (s, 3 H, 1 x OCOCHs;), 2.07 (s,
3 H, 1 x OCOCH3;), 1.51-1.68 (m, 4 H, 2 x CH; dioctyl
chain), 1.17-1.39 (m, 20 H, 10 x CH, dioctyl chain), 1.06
35 (s, 9 H, -C(CH3)3), 0.87 (m, 6 H, 2 x CHj).



J 3.2, ), 40Hz, H-2), 422 (m 1 H, H4) , 3.85

(d, 2 H, J 3.9 H, H 5and H5 ) , 2.90 (m 4 H,
WONEWB10)9226 05 (s, 6 H, 2 x OCOCH ), 1.18-1.63 Fanq/ABZ00#001110

, 12 x CH dioctyl chain), 1.06 (s, 9 H, -C(CH) ),

0.87 (m 6 H, 2 x CH) . WN -Doctyl-,S (2,

-di-O acetyl-5-O [tertbutyldiphenylsilyl] - a

- DGarEsiaiofnrcarasBidte Bt ftivhalirico (@ IoRIOE gnzoat ¢ and

) Rrenared Sromdi o6t Yrougy: (, -di-Oacetyl-5 -O

[tez t -butyldiphenylsilyl] -a-D-arabinofuranosyl)

sul f endifl de oiutiqy of he rrebgetrd oty iRpamirde hed -5 mmol)

gengl alrpmecatinel - (10 e uwhdd% aﬁlcb.tm&ﬂplﬁére df N2 was added

SRS el o a5

mekha8pl)app The ﬂeaH;tJ.er wasl Hzft Haci gtirbat ASom

(d
EY #&asiglr%%ﬁ 2 ‘:la ft% '_\l_zl'hjss Hiz‘?ine); qu Ffe%?ti&% was

. gBqtRalized pith al\drdoerqcllste)(H )3 reSILIl 3 The37en avas

H NrfddHda b éﬁltfg%iéh aﬁﬁFﬁhéng}gent2remgve&sundé&

H 1T x 00000 . 1. B1.1. 68 (m 4 H 2 x CH di octy]
10char%r3uce<31 pregaume. 3Bhg feskye WRF ChEPTR (RIFFPHed on

chaiMica ko Yeld thd dbsikélHeprotéected/cdtipotind] 2

X CH ) .General procedure for the deprotection of

-benzoat e and acetate protecting groups: To a sol ution

of Gdﬂrfe:{ﬁrlotzatncaﬂm fiorraniie dep®o et jon olryert-
dl{fﬂi’p A s MR Al & DS @uﬁé N was added

one equi val ent” of SOdI um net hoxi (I"'M sol ution in dr

y
15met hanolge .2 Brelttekt i oh W erehrl tRFEerted Fobfenamide (0.5

termpes @t ue doF ah (5 Al eruddés dh nechdspreast bPMWES added
i resin.. The, resi n. was

tralized wth Anberli H
VR 7 TG T T S61 VP eneV BRI £ Luoride
r educ edl sm]eslsime :m'l'hﬁﬂ’)esambheam&@rHMt 6Qrhphed. onThe

Siljig agﬁé édléﬂfe 1‘%?' gf,epf&cgﬁc{&gp%pgp@f@dfor 15 h,

Gener procedure or t e deprotection

20t erthrn Al PHonakiagetin o%@efil Y- Yrvfwpsis Fided and the
sol s d oy & iérelefé Yio Psiecied subfoneed de 0. Brv@Pl dhis
in dry THF m.), under an at m)s%)here of % addedd g
one- 4R ‘é“hareracew%remr%fl% T YARRA JF Bfmitmi aim T educe
fl yféskure. The residue is chromatographed on silica to
vield the desired desilylated compound.

25
Example 9
N,N-Dibutyl-S- (B-p-galactofuranosyl) sulfonamide (5, R' = R?
= C4H9):

30 Yield: 80%. Re 0.36 (15:1 EtOAc/MeOH). 'H NMR

(300 MHz, CD;OD): & 0.98 (6H, t, 2 x CHy), 1.30-1.43 (4H,
m, 2 x CH,), 1.56-1.67 (4H, m, 2 x CHp), 3.24-3.39 (4H, m,
2 x CH,), 3.60-3.76 (3H, m, H-6, H-6’, H-5), 4.07 (1H, dd,
Jas 2.4, J4,3 8.7 Hz, H-4), 4.17 (1H, dd, Js,2 6.0, Js,4 8.7

35 Hz, H-3), 4.55 (1H, dd, J,1 5.1, Js,3 6.0 Hz, H-2), 4.69
(1H, d, Jui,», 5.1 Hz, H-1).

Example 10




(1 Msolution in THF) and acetic acid (0.1 nL) . The
reaction is left to stir at roomtenperature for 15 h
wQ 2a080m23€di ti onal acetic acid (0.5 nlL) is addedr/anzho4/001110
the reaction is left to stir for a further 1 h . After
this tinme the reaction m xture 3% evaporated under
reduced pressure. The residue is chroma tographed on
si IN,Q& Ridheptyel 5  He tesileat cfasisndsatlddwddippearigie (5, RY = R?
Exanpl g, 9 D buty - - (b D-galactofuranosyl)
sul f onam de 5, Rl = : Yield: 80% RO.3
(15:1 Et OAc/ d: 7|-$"NI\/RR(f309 ki (EEPAGD): H N%R(S%PO MHz,
t gﬂ%ob)CHB)glggo1tH43F(4H x, CB;X, CH.27- % 56 1%ﬁﬂ(gfrls x
: X
5 ,gﬂze\), élGﬁ_(é?I ;(xlgﬁg}'%%sgﬁ §§7m,
Hz,ch-)z}) 3. 5&—]377(3| HSde;m JH-66. B~&] ,, H8:5) HA .03 1H, dd, J4s
4-5254(”25 dsh'f' Hz, éi‘”] Gll%N S"h%) g2, 69 41k, 8.7 Hz,
Dlﬁeﬂ)arct%—fii?r ahb%:ylc}d:suhf on'%uﬁ:deTz(S 6 BEzRHEQ@H )4:66 (1H,
quid 7%0@ 1R}g)z I?_41)(EtOAc) . H NWR (300 MHz, CD OD):
: Xx CH) , 1. 27- 1. 40 (12H, 6

10xCH),1.53 1.66(4H,2xCH),3.16-3.
36 Hxhhple 20X CH) , 3 . 55- 3. 73 (3H, H 6, H 6

, H: . 4 .0 H, dd, .J 2.4 .J.,-8 . .7.H 1 2
o B, bfocs (7P fradfsetprudgnosyy) hrschaglbdiys, = - =
) ,=4&sHip2: (IH dd, J, 5.1, J, 6. 3 H, H2) , 4

. 66 (I1H d .y e]bd5 754, HZR, Hb)ss BXARRLS . 'm wm (300 Mmz,
N, N- Di octyl - e g]gl act of ur anosyl) sul fonam de
el

15R] GP:RP)= € H )58 H,758, 5 R 0Hz, 5§-LEr Ohcf4. (ddvR H. J2,5
(300, NHzz, £ B azd #- 2)584(d5 lde,, K} 51 B Hw .7 Hd), 6.1 Hz,
R R R I A LI S
96}(,ddH -B)H, 3.522 (mA 2 JI—I 8i- 67alrlzi HH64),, 33 2062Am, 4 H,
(]cﬁ"jr E .52 3m, 92 &M 2 i, 6d5"_‘89t{}& @rhin)d 1.23 (m,
20 20 H, 10 x CH,, dioctyl chain), 0.82 (app t, 6 H, J 6.5, J
6.9 Hz, 2 x CH3); LRMS (ESI): "/, 490 [(M + Na)* 100%]1;
Anal. Caled for C;H,sNO,S.%/, H,0: C, 55.43; H, 9.73; N,
2.94. Found: C, 55.75; H, 10.07; N, 2.80.

25 Example 12
N,N-Didecyl-S- (B-D-galactofuranosyl) sulfonamide (5, R' = R?
= CipoHz1) :
Yield: 89%. R: 0.31 (EtOAc). 'H NMR (300 MHz,
CD;0D): 6.0.91 (6H, t, 2 x CH3), 1.26-1.38 (28H, m, 14 x
30 CHy), 1.54-1.66 (4H, m, 2 x CHp), 3.21-3.36 (4H, m, 2 x
CH,), 3.55-3.73 (3H, m, H-6, H-6’, H-5), 4.05 (1H, dd, Ja,s
2.4, J43 8.7 Hz, H-4), 4.15 (1H, d4d, Js,; 6.3, J3,4 9.0 Hz,
H-3), 4.53 (1H, dd, J,,; 5.4, J2,3 6.0 Hz, H-2), 4.67 (1H,
d, Jy,; 5.1 Hz, H-1).
35
Example 13

N,N-Dibenzyl-S- (B-p-galactofuranosyl) sulfonamide (5, R' =
R? = CH,Ph):



N(CH ), 1. 52 (m 4H 2x CH, dioctyl chain) , 1
23 (m 20 H10 x CH, dioctyl chain) , 0. 82 (app t
WQ2®5M19236 6 . 5, J 6 . 9 Hz , 2 x CH) ; LRVS ¥E3Ap2004/001110
490 [ (M + Na) 1009 ; Anal . CaJcd for CHNO S HOQO
C, 55. 43; H 9. 73;: N 2~ 92~ Found : C, 55 .
75; H 10 . 07; N, 2 . 80 . Exanple 12 N, - -S
- D- gal act of urEmdsld )7&%1 f oRani 8e4@5,(ERPAS)R2 EHHI‘WR (300 MHz,
(\jn Géﬂoﬁg%(é‘) R7017 7’6131 Et((:ﬂA;i)lo 11&4 I\!V26|8&:§%)'\£b|2,, (mH@ka 1 H, J
14 % CHF . H11)154= 641 (mig6l (BH, -, B2 947 gﬁ 318 J 15.4
36z [ 4H,x , N e, EEY 5) ,, 4331 %8, 3 I-I 73 3H5 Hzh 16 x NACH.Ph),),

#4%"545)2%%(? g':addaﬁaé 3473’(ap5>f_élzt &? J 2.0,

@658 By Wck) ) 9.58-3463) (m6 2 O HASC phay p6');  Luus

E)é‘i) d ”g 4656_(M1+H¥\Ta 'iom?xanﬁh‘éll?’c'ﬁ’lcg £OF CaoHasNO,S:
- i e (

enzy al act of uranos sul fona
=1ZH Bh) 5% d&¥. 7893 10. Lf}éueﬂéto&é) 56+ AWR H30( -01; N,
): d 7.17-7.32 (m 10 H, N(CH Ph) ), 4.75
(d, 1H, 5.0 Hz, H-I), 4.64 (m 1 H, , H2), 4 47
19(d, 2 H, J15.4 Hz, 1 x NNCHPh) ), 4.31 (d, 2 H, J
15.Bxddpld 3¢ N(CH Ph) ), 4.15-4.22 (m 2 H, H3 and

-3%%@7( Z%rﬁfaﬂ?’%}et ’Hfé]%%iﬂ “%Rﬁ%?ESH- 53 4265?(M

+ malamm/quram:aﬁyl)@hbﬁoma}nl@ H(NO & ,=56.72; H,

5. 9%, M. ocB 0 nd: C, 56.33; H 601 N, 3.10.
Exarrp e 14 f\léh CraY (2 met hoxyet hox%et hyI) -S- (b

5. pgal act ofura’ﬁc?s]ﬂ') 857u‘1‘forf&m Je 3 1 R2 = CH CH
Ocmmmhéﬁhan&iﬂkzd)) .87%x. NﬁRO(soB &H(z14n20)6. 5 3 QA (6H, s,

e gl B o, SR 005580 ief e o m
(16}€szver3l 5|5p|(r3@I,, mQCH-)%6 ") ,3 3.. 82 5(1H,Hm,, BH5)6 4. .(1H, dd,
82 f1Ho,0H») 5,4 6. Qﬁz('ﬂf'ul}jd '4.19 (1H, dd, J, 6.3 Hz,
20 J3.4 9.0 Hz, H-3) , 4.61 (1H, dd, J.,,» 5.4 Hz, J,,5 6.6 Hz,
H-2), 5.07 (1H, 4, J:, 5.4 Hz, H-1); LRMS (ESI): m/z
470.9 [(M + Na)*, 100%).

1 m\/"

Example 15

25 N,N-Dioctyl-S- (B-D-glucofuranosyl)sulfonamide (8, R' = R?® =

CgHi7) @
Yield: 55%. R 0.05 (l:1 Hexanes/EtOAc). 'H

NMR (300 MHz, CD3;OD): 6,0.88 (6H, t, 2 x CHy), 1.21-1.37
(20H, m, 10 x CH,), 1.50-1.64 (4H, m, 2 x CH,), 3.13-3.35

30 (4H, m, 2 x CH;), 3.59 (1H, dd, J¢,s5 5.4, Js.6r 11.4 Hz, H-
6), 3.75 (1H, 4dd, J¢ ,5 2.7, Je,s 11.7 Hz, H-6'), 3.89-3.95
(lH, m, H-5), 3.95-4.10 (2H, m, H-3, H-4), 4.47 (1lH, app.
s, H-2), 4.68 (1H, 4, J1,, 1.8 Hz, H-1).

35 Example 16
N,N-Dioctyl-S-(2,3,5,6-tetra-0O-acetyl-3-D-

glucofuranosyl)sulfinamide (15) (R;y = Ry = CgHiy):



J,9.0H,J, 6. 3H, H4 , 4. 19 (IH dd,
J,6.3H,J, 9. 0H , H3) , 4. 61 (IH dd,

wQ2®5/01923¢z , J , 6. 6 Hz H2 ) 5 . 07 (IH drPCT/AU200%001110
. 4 Hz, HI) ; LRVS (ESI) : mz 470 . 9 [ (M+ Na) ,
100% . Exanmple 15 JV, VINVT-6-BetDylii - - (b-

D-gl ucof uranosyl) sulfonanmide ( 8, = R2CH) : Yield
55% . R 0 A G®Lukion oedaAesiifc®rd)-S- (3 .NVR (3 @ra-0-

M"%.cg% [3 -D %luc@fu)r‘%.n%s@@.’)’lsvultfena%l)&ecﬂ(ﬁ)) ]11’1 C:f—I]gCi 5 will

37 (2
2Hldga Gropw e (H2 suinredygnd epoled 95?441‘—1% of N-
J %hldl:osul:clnlnﬂ-ldle A digc, H §t3.rr:|.ﬁg w§.'15 beHcofldinued

}f :I)S 303 mlrggtes 4%%_1:%: (fé}_?s tlﬁ}% sa’rH_ Zﬁq 9512—“’ 34w:1.11 be

7 (aid:cl,edipp.th stitkihg. 4 Theéb C&”g(drH,c dlgyer ,willl e Hpeparated

V_
t et e 8@&8&? ﬁ &5 )l]Dg | uco %?%%osyﬁ(lé Sf’%‘éﬁ]ng Tgved under
( R’ﬁe@@@m%s‘?% ut iBre gresigue d'flde]t y?e slhromatographed to

(2 Y%Leioﬁz\f quc?lcg%gﬁlt Y- (D- Pl glof i anmsydd sl fpnan de

ead’edd wise to a stirred and
1Ococﬂ1é’cF%%Hﬁr+%W]8fs‘Hf”HW’djreos ininidein CHO
Stirring will be continued for 15-3 0 mnutes. After
this ti a7t ag. KHCO w Il be added with stirring.
Th ayer will be separated and dried (K CO),
fi IN,e¥-aul oyl tshe( 5ol -gdnic afarreres v derl fieguciate (16) (R = R
pre_3§[u ) The re3| due w Il be chromat ographed to yield
oct 6-tetra-O acety

15b DgI ucofur ar'ﬁ%;ﬂ )S‘D’slt}%‘?%%rﬁfdév Mlo%é’a{‘rr‘p‘-f (48,5, 6-tetra-0-
c@% %B%-g&*@lcoﬁﬁrauﬁ@‘wnmsmmad nars)ded )y GROH will
(2 bg

To a solultlon 0

i SELNA Lot (g A GBS Y ST 7 ik e
(15)e0H) dr yrkl\é&éamﬁiorbeniikjﬂd@b onel ecpd vat endorof tdig@hbature

(1 I\éosrod’}] }%q{hdé’!r q\lfezy N%gf:')er } 59%1%“ I’é Vgéllutﬁ%n 1s to be

stirre roomt erature
20t himeutrpel idrd mm.wwm @ 120 (H i resm: flltered' and

the solvent removed under reduced pressure. The residue
will be chromatographed to yield N,N-dioctyl-S-(B-p-

glucofuranosyl) sulfinamide (16).

25



neutralised with Anberlite IR 120 (H) resin,

filtered, and the solvent renoved under reduced
wee@ssues The residue will be chromat ographedP€DAY2@®I/A01110

N, Ndi.octg I-S (b -Dglucofuranosyl) sulfinam de

(16) . Bi ol ogi cal Data Exanpl e 184 nhi bition of

St aphyl ococcus aureus by conpounds (5) and (8) where

Rl Bid¥ogi@H Patalescri bed in Table 1 . The biol ogi cal

data were determ ned by M ninmum I nhibitory

Concentration (M C) Assay. Each conpound was added to

4 BxempleHSroth at a starting concentration of 256

mg/m . Seri ainlﬂll:ﬂil&ﬂ&:ﬂ@&éﬂ}ﬁl’bé@@ﬁils laises @y compounds
eac{1 ste vvlthl 2 I§ a_saturated ble 1.
Scul {3 & s ’f% RBach er| gF di Ilﬁt Sﬁcﬁ/ﬁ ER wlr &2
t herhe Miﬂn:a:b@ijcaal B weitda d;é]’aé(rm:gnédarbxl&aimxﬂmn Inhibitory
hOLES 1@ rMJ%P{Va é))hrk%% mﬁg olﬁélgund was added to 4
concen |on I'n WATc greater
r ectaithPﬁ)nLB rbzgrpblvmt & %@maptaxm @@nw@t%@mml of T3%f ellg/ml.
1 Gganp 1@@&%@#@9&%&%&@&apbyi@czacgyse@é&aeyﬁep,
5 32 ng/ni 8 128 Ie 19
10| nkﬁ‘b‘?%‘i‘%nw%)\‘hv%\rht%ﬁgl bac? oth ao%ya c%?‘rb‘b’iﬁ‘fb% (8§l G was added
(8)tovheseh Rlem & FH luttds meS@mldaeﬂelfhaﬁbilecabata@eat 37 °C

bi ol pgi dat a re, deter on hi bi t.i

Assk gkﬁe%%laln%oﬁ%%u%% st et 2 eslfed b@"‘sg%{t?‘i"ngafogﬂr?ﬁ

of dovgouidedsas st utompenrraeibanth wniohatkereivas 80% or
fi l#:\?éagé Cr@é Poﬁm:u"i1 éMtﬂfaQagz;ﬁﬁé?e@nt& h@he control.
surtace o agar late. After I ncubation at 37 C

15gver ni ght, the zone of |nh| bition was neasured using
an arbitrary scale: +++ = relasbyvely |arge zone of

inhibition, - = no zone of inhibrtron. Table 2
Organism-tested Conpound* Zone of i nhibition _
St amdfgdxﬂ@aceastaﬂr eus 5 ++ Compound* MICqg,
Staphylococcus aureus 5 32 pg/ml
8 128 ug/ml

* R = R® = CgHy,

20

25

30
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8 + Streptococcus pyogenes 5 +++ 8 +++ Bacillus

subtilis 5 +++ 8 +++ Enterococcus fs.eca.lis 5 ++ 8 ++
WORW0RA1923C8H; 17 I ndustrial Applicability The chopauzds/ 001110

of general fornula (1) are useful as pharmaceuti cal

agents, particularly anti-m T ol al agents . References

The di scl osure of the follow ng docunents is

i NnGRxrpagrlee 6P herein by reference: von ltzstein, M;

\éﬁanw¥lnlﬁlﬁt§xh c?@g‘gari\étﬁs b&eb'@eciofa ﬂydgompc;lhﬁ‘ds B(5) and

. .. Wite, iver

. W €8)cothage PP M ; X var Sk%selstﬁlschE?Sﬁ ip TRPleygodsThe

g) Mol@ié’kﬁi |dai%. gw%ré’gﬂéésﬂﬁé&m:’éhéd BbWEZk @%e InhMition Assay

enn ture 1 418-423. Ko B
SCafptittd - MO %erev‘b?fs*rﬂﬁ? | FPOKRFLng 100ne, of

So g omitesdkndh él's aiso]luﬂ:Dcﬂﬁ 1281deh&8d6. okag| &, stherile filter

Br ak’gigé/npfa%zs € neia' mg/ld]f I\}é%c%%iya &}OBII{Q gﬁéfaée of an LB

320@3@latGen, After Jincukationsaki 37 1. ommmﬂyt, .the zone
Resy £ zﬂgglb%n 203&?5 %an?ﬂtll\@éd r\?s:.ﬁé’aﬁ/héﬂgﬂwé&}a scale: +++ =

Mletti, . Al ves ,
10Led‘éﬁ‘1@r“é’rfé€?1Y FiLar%? Z@?/c%l’o‘lllbbli’/l‘i%% 8 = Bp129pa, of
M| gihibitionC ; Marino, C; Marino, K ; de
Leder kr ener, R. M: Colli, W; Alves, M. J . M.
Car bohydr. Res. 1999, 320, 176-182. Zhang, Q; Liu, H
J . Am Chem Soc. 2001, 1ZBzble 2

Organism tested Compound* Zone of inhibition
Staphylococcus aureus 5 ++

8 +
Streptococcus pyogenes 5 +4+

8 +4+
Bacillus subtilis 5 +++

8 +++
Enterococcus faecalis 5 ++

8 ++

15 * Rl = Rz = C8H17

20 Industrial Applicability

The compounds of general formula (I) are useful
as pharmaceutical agents, particularly anti-microbial

agents.
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IIlyes, T .-Z.; Mlnar -Gabor , D.; Szilagyi, L .
Car hohydr. Res. 2004, 339, 1561-1564.Clains : 1 . A
we@eospoumas of general formula (1): ---y X3, Y/ PCMAD2004/001110
wherein and R are independently selected fromthe
group consisting of hydrogen,” dptional |y substituted
al kyl which may be interrupted by one or nore
het er oat ons ote fhawstlorembeny FupM selMat i f rfom tMrrino, C.
9" 4R, CONSI R Hoo2 S 307 Nm28RA0d - (V) C=(2)(T)
-, optionally substituted al kenyl which may. be
i nterrupted RrEwEoR ndte &I ofs O$u¥3tﬁ*ﬁ:‘t i%naf -7
grl\lzqgmﬁé—gee,l g;:,t eg\:l(,);f Em_z{gzeﬁt’?_ﬁgg,otm Cg)nﬁigslxém, af . _(S.,S,N(Ijaddry, J.
- N=, and - = -, _option s tu
Sar az}k;y|RWﬂ°c"ﬁ1(%;}‘bec1 rﬁ-)ecf%t 2‘%‘9‘% ?A;ﬁ%“t rﬁgﬁa‘% ‘ky#&" 923-928.
noi ety by onEmisipre. heélertoat@new or imgti dhal (Bdoups
sel gct.e t he. gr C [ St Sy _
and Satggtdsp e SO0 AT ol Sges Py -9,
hetVegriovyin.c, 204 ol s y1 subbtituted aryl, optionally
substituted agyl,adg a €ardoshalcs foiiyicd witeR ven,
together with the nitrogen atomfrom which they depend
10f o?‘}‘ﬁ’aflhﬁ%%r %P or unsaturated, optionally

substituted hetergicyed ) ov g oupreseh, ys | nclikey, X.; Bols,
addi ti gnal ter e m t he group

const st1HYy g?eevo Oﬁ#ﬁ;ﬁdf@’ %f%‘gsge ected fromthe

group consi stGmregimgd, 0L, ; Rals@, 30 ,Ci8ep. Rey. NRO§I CRBR 589-
"N ->0 and (O X is selected fromthe group

consi'sting of OR, SR, NR R' hydrogen, halogen, -(Y)
15C=(2)(T) R, Glaqo=(%I 1 Fegdo, W:JCP@YIEK’EN?SS‘EI\P'O%O798‘
R,g¢g®OR, OPORR' , OPORR '3, S(OR, S(O R,
S(O R, PORR' , NRNR R' , SNRR' S .
SSR and R, &?a"’f]%e'ar?do%(o(;g?kbﬁb?' 557 R o S%R ‘g'nthesm

andLds absent, or is C=(Z2) and R i sbonded thereto so
as to forma I&%’\ﬁalti‘c, MPILt Yo S (G R %@ 1956 ) S65, 421-440.
sel ected fromthe group consisting of ]

20 von Itzstein, L.M.; Coppel, R.L.; Davis, C.B.;
Thomson, R.J.; Owen, D.J. An antimicrobial agent. WO
03/070715, 2003.

Illyés, T.-Z.; Molnadr-Gabor, D.; Szilagyi, L.
Carbohydr. Res. 2004, 339, 1561-1564.
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SR NR R ' hydrogen, halogen, -(Y) C(2)(T) R -
N(C=(2)(T) R) N, CN, OCN, SCN, CSORCSOR, OPOR R
WO 20PIR3R ' , S(OR, S(O Ro S(O OR PO R R PCTMRUN®B4/001110

R'", SNRR' , NRSR , SSR and R or i's an 0xo
group, =S, =NOR or =CR R and %4 & absent: X and X are
i ndependently selected fromthe group consisting of OR
, SRaimMR R ' , hydrogen, halogen, - (YY) C(2)(T) R,
-N(C=(2)(T) Rs) , N, CN OCN, SCN, OGSO R, OSO R,
OPORR' , OPORR" OR, (S%@ S(O%M(P,PO
RR' , INR NR CF@mpoursm genepl sfermuksRhid R, or
X is an oxo group, =S, =NOR or =CR R and X is absent ;

X is selected fromthe groug(consn ting of OR SR
NR R' , hydrogen, hal ogen, (é) =(2)(T) R /ﬁ
N(C=(2)(T) R) ,, N, OCN, —@0 R OPO R
R', OPORR' X S(OR , ) R, PORR "
, NRNR R" , SNRR'" , NR and F2,£%§@is an
0X0 group, =S, =NO Br =CRX md X1is absent S

5sel ected fromthe group consi 5%3 ng of hydrogen, CN,
-C (2(T) Ry, S(OR, S(O R, S(O OR, PORR ™,
optionally substituted al kyl, opti onal Iy substituted
~al karyl, optionally substituted aryl, optionally
substitut ed awkéksdn Bam@n@'lptlﬁzonam yndaebsnieptéy geypcted from

X pn 3&@&‘}] %x?éfséﬂﬁg éﬂer&%‘illﬁwlﬂesubstltuted

sel ected fromthe group consi stl n dr ogen

10opta gl IYhsHbStIY R FRFRSAUP O | 'DhapP§ STDEPFE Jreeroatoms
al kcﬁfyfun@tpld)ﬁm@‘ﬂowsééléﬁﬁﬂ af ybm ﬂﬂél@ﬂ&h}byconsz.stlng of

SREL bt 5 2 M, S OBLI TR L SRR S el 200t s
carab]dnexwl it i ol eneya tloen iﬂtérudlp!temm Aronvri msra
Carl?@@enpcg @éxﬁé O&E @:E)ond &} Xséf&@ﬁ@@rfrom the group

constitute a do
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and
within the alkyl moiety by one or more heteroatoms or

functional groups selected from the group consisting of O,
S, -N=, NR; and - (Y)nC=(2Z) (T),-, optionally substituted
20 heterocyclic, optionally substituted aryl, optionally
substituted acyl and a carbohydrate moiety;
or R; and R, together with the nitrogen atom from
which they depend form a saturated or unsaturated,
optionally substituted heterocyclic group which may
25 include additional heteroatoms selected from the group
consisting of O, N and S;
A is selected from the group congisting of O, S,
S0, S0,, Se, Te, NRg, CR¢R’y, N->0 and C(O);
X, is selected from the group consisting of OR;,
30 SR;, NR3R’3, hydrogen, halogen, -(Y)nC=(Z) (T)nRs;, -
N(C=(z) (T).R3),, N3, CN, OCN, SCN, OSO3R;, O0SO0zR3, OPO3;R3R’;,
OPOR3R’ 3, S(O)R3, S(O)3R3, S(0O)20R3, PO3R3R’3, NR3NR';R’’j3,
SNR;R’ 3, NRiSR’;, SSR; and R3, or is an oxo group, =S, =NOR;

or =CR;R’; and X;' is absent, or X, ig C=(Z) and R; is
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OPO2RcR’ 5, S(0O)Rg, S(0)3Rs, S(0)20Rs, PO3RgR’5, NRGNR’ R’ ',
SNR¢R’ s, NR(SR’;, SSR; and R, or is an oxo group, =S, =NORg
20 or =CRsR’; and X' is absent;

Xs is selected from the group consgisting of
hydrogen, CN, -C=(Z) (T)sRi1, S(O)Ri1, S(O)2Ri1, S(0)20R11,
PO3R11R’ 11, optionally substituted alkyl, optionally
gsubstituted alkaryl, optionally substituted aryl,

25 optionally substituted aralkyl, and optionally substituted
acyl;

X', X3', X' and X' are the same or different
and are gelected from the group consisting of hydrogen,
CN, optionally substituted alkyl, optionally substituted

30 alkaryl, optionally substituted aryl, optionally
gsubstituted aralkyl, and optionally substituted acyl;

or one of X; and X;, X; and Xs5', Xs' and A when A
contains a carbon or nitrogen atom, Xs; and A when A
contains a carbon or nitrogen atom, and Xs and X; together

35 constitute a double bond, or Xs' and X; or X3 and X,
together constitute a double bond, or R; and X;, R, and X,
R; and X5, R; and X3, R; and X5, R; and Xs, R; and X/, R, and
X5’ , Xy and X5, X, and X3, X; and X;, X; and X4, X; and X;’,



both of and Ris C alkyl. . A conpound as clained in

claim4 wherein one or both of and Ris C. alkyl. . A
w@oropoumse as clainmed in claiml wherein one orbOI/AULN04/001110
and Ris aralkyl . . A conpound as clained in claim®6

wherein one or both and Ris (&%) Ph where Phis
phenyl and r is an integer in the range 1 to 12
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one or both of and Ris alk in errupted by one or
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[ nc?gus%gsr and‘% 1\21%6 z are independently integers in

the range 1 tw 422 I et Ui ve. 11. A conpound as cl ai med
inclaiml relng ofe pf both of and Ris alkenyl . 1
. A conpound as clained in claim1 wherein and R
10t oget her wi t FRatrh& i t Rogen BetroR'fr o whi et Rey - RpendRsr R's»
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of glAi Npy)L d—O(z%fmher ebﬁtéohm&?l acbedikueayt Rex8hQUPwhich
consisting of 0 S a NR . 17. A compound as_cl ai ned

i n a%ikE 1@%@?@% 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
20 aryl, optionally substituted heterocyclic, optionally
substituted aralkyl which may be interrupted within the
alkyl moiety by one or more heterocatoms or functional
groups selected from the group consisting of 0, S, -N=, NRy
and - (Y)nC=(Z) (T),-, optionally substituted acyl and a
25 carbohydrate moiety;
with the proviso that at least two of X, X5, X3
and X, are other than hydrogen or a group linked to the
ring through a carbon-carbon bond;
or a pharmaceutically acceptable salt thereof.
30 2. A compound ag claimed in claim 1 wherein 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.3p alkyl.
4. A compound as claimed in claim 3 wherein omne or
35 both of R; and R, is Cg.i2 alkyl.
5. A compound as claimed in claim 4 wherein one or
both of R; and R, is Cg.19 alkyl.

6. A compound as claimed in claim 1 wherein one or
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substituted acyl . 20. A conmpound as clained in any

one of claims 1 to 19 wherein X¥¥s"OR .21. A compound
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11. A compound as claimed in claim 1 wherein one or
both of R; and R; is alkenyl.

12. A compound as claimed in claim 1 wherein R; and
R, together with the nitrogen atom from which they depend
form a saturated or unsaturated heterocyclic group.

13. A compound as claimed in claim 1 wherein R; and
R, together with the nitrogen atom from which they depend
form a lactam or cyclic imide.

14. A compound as c¢laimed in any one of claims 1 to
13 wherein g is 1.

15. A compound as claimed in any one of claims 1 to
13 wherein gq is 0.

16. A compound as claimed in any one of claims 1 to
15 wherein A is selected from the group consisting of O, S
and NRs.

17. A compound as claimed in claim 16 wherein A is

18. A compound as claimed in any one of claims 1 to
17 wherein X; is ORj.

19. A compound ag c¢laimed in claim 18 wherein R; is
hydrogen or optionally substituted acyl.

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

19 wherein X, is ORs.
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as cl ai =l Imaﬂ;m];@ﬁﬂlcbfas:ltﬁlamﬂnédtm%y%neﬂﬁe ¢hgims 1 to
of £ GS r%r)ound othsq%geral formula (1) as clained in any

reln .
oné of" ¢1'al ib 8 in the manufacture of a

medi cangdit. f & esmprdund rs teleimedtinfary ndre obf a¢laims 1 to

i nfAactholo 3, o APharmaceuti cal conposi tion conprising
a conpound of general formula (l)_as clainmed in an

one of A% nd® CIPPPARFLEPIRA et Hoal g5°uP Sosisting

accepi abl e carrier.
N, N-dibutyl-S-(2,3,5, 6~tetra~-O-benzoyl-[3-D-
galactofuranosyl) sulfonamide
N,N~dihexyl-S-(2,3,5,6~tetra-O~acetyl-p3-D-
galactofuranosyl) sulfonamide
N,N-dioctyl-S-(2,3,5,6~tetra-O-benzoyl--D-
galactofuranosyl) sulfonamide
N,N-didecyl-S$-(2,3,5,6-tetra-O-acetyl-3-D-
galactofuranosyl) sulfonamide
N,N-dibenzyl-S-(2,3,5,6-tetra-0O-benzoyl-f3-D-
galactofuranosyl) sulfonamide
N,N-di (2-methoxyethoxyethyl)-S-(2,3,5,6-tetra-0-
acetyl-f-p~galactofuranosyl) sulfonamide
N,N-dioctyl-8-(2,3,5,6-tetra-0O-acetyl-p-D~
glucofuranosyl) sulfonamide
N,N-dioctyl-S-(2,3~-di-O-acetyl-5-0-[tert-
butyldiphenylsilyl] - a-D-arabinofuranosyl) sulfonamide
N,N-dibutyl-S- (B-D—-galactofuranosyl) sulfonamide
N,N-dihexyl-S- (B-D—-galactofuranosyl) sulfonamide
N,N-dioctyl-S- (B-p—galactofuranosyl) sulfonamide
N,N-didecyl-8S- (f-b—-galactofurancsyl) sulfonamide
N,N-dibenzyl-S- (3-D-galactofuranosyl) sulfonamide
N,N-di (2-methoxyethoxyethyl) -S- (f-D~-



3 . Anethod of killing a m croorgani sm conprising
exposing said mcroorganismto a conpound of general
wo ool e3¢l ) as clained in any one of clains 1PCDAR3104/001110

- 45 -

galactofuranosyl) sulfonamide
N,N-dioctyl-S- (B-D-glucofuranosyl) sulfonamide
29. A method of preparation of a compound of general

formula (I)

5
X3
comprising reacting a compound of general formula
(II):
X3
10

wherein Ri, Rz, 2, p, 4, X1, X', X2, Xo', X3, X3', Zay X',
Xs; and Xs5' are as defined above;
with an oxidising agent.
30. A method for the treatment of a microbial
15 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 28.
31. The use of a compound of general formula (I) as
20 claimed in any one of claims 1 to 28 in the manufacture of
a medicament for use in the treatment of a microbial
infection.
32. A pharmaceutical composition comprising a
compound of general formula (I) as claimed in any one of
25 claims 1 to 28 and a pharmaceutically acceptable carrier.
33. 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 28.
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