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Abstract - A series of arabinose glycosyl sulfamides widtyng alkyl chain types and lengths
were synthesised as mimics of decaprenolphosphioassh (DPA), and as potential inhibitors of
mycobacterial cell wall biosynthesis. Unprecedentedversion of the desired furanose to the
thermodynamically more stable pyranose form occumering final de-protection. Biological
testing againstMycobacterium smegmatis revealed low to moderate anti-mycobacterial afgtivi
with marked dependence on alkyl chain length, whickhe case of mono-substituted sulfamides

was maximal for a C-10 chain.
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1. Introduction

Mycobacterium tuberculosis, the bacterium responsible for tuberculb§EB), is probably the most
prevalent of the pathogenic strains of mycobacteFigherculosis has recently re-emerged as a
significant threat to human heafttand although there are a number of antibioticélale to fight

TB infection, some strains have already developsistancé.The development of new therapeutic

agents against TB has therefore become the obgeatimnultiple drug discovery programs.



The cell walls of mycobacteria are complex, andtaiontwo polysaccharides, lipoarabinomannan
(LAM) and arabinogalactan (AG), the structures difich are unique to mycobacteria, and which
are crucial to mycobacterial viability. Disruptiosf mycobacterial cell wall biosyntheSiby
inhibition of the assembly of these polysaccharidgzresents a therapeutic opportunity for the
development of novel and selective anti-TB ageltsvious approaches have included attempted
inhibition of various glycosyl transferaseand of the Gal / Gaf mutase enzyme responsible for a
crucial pyranose / furanose isomerisation duringpasbly of the galactan cell wall compongnt.
Attention has also focussed on attempted inhibitibthe biosynthesis of mycobacterial arabifhan,
which is assembled stepwise by arabinosyl transédtahat use decaprenol phophoarabinase
(DPA, Figure 1) as their donor substrate. Metaladlifcstable analogues of DPA may inhibit

arabinan biosynthesis, and therefore may compromygmbacterial viability.
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Figure 1. Structure of decaprenolphophoarabindg®PA).

Besides the arabinose monosaccharide, DPA contatis a highly polar and labile glycosyl
phosphate and a long hydrophobic polyprenol sidench One may postulate that effective and
stable mimics of DPA should therefore contain batlsuitable isosteric replacement for the
phosphaté,and a hydrophobic side chain. Significant worktlo® synthesis of mimics of DPA has
already been reported, for example by Lowéfy,including the synthesis oB-C-glycosyl
sulfones’ and C-phosphonates of arabinofuranose. In a related Vein ltzstein reported the
synthesis and bioactivity of a variety of galactafiosyl alkyl thioglycosides, glycosyl sulfones,
sulfenamides and sulfonamidésvhich were presumed to act as inhibitors of thesythesis of
galactofuranose components of the mycobacteriblnadl. More recent studies have also revealed
that 1,2trans alkyl galactofuranosides also display anti-mycoedal activity’? Previous studies
from this laboratory have included the synthesia series of glycosyl sulfonésand triazole¥' of
arabinofuranose, which were decorated with variogdrophobic side chains. In the former study
systematic variation of the alkyl chain length raeel that the C-12 compound was the most active,
as demonstrated by an MIC agailktBovis BCG of 62 ug/mL. In continuation of this initial study

we sought to augment the moderate biological dgtmieviously observed by the synthesis of a



better isostere of phosphate. Although the synshasil biological activity of sulfonamid8sand
sulfamate¥ have been widely reported, there is only a singf®rt on the use of sulfamide as an
isosteric replacement for phosphate in the seaochahti-tubercular agent$.In contrast the
sulfamide functional group has previously found esal/ other applications as an isostere in
medicinal chemistry® We considered that the polarity, the availabitifyheteroatoms for hydrogen
bonding and the tetrahedral nature of the centfilisatom all reinforced our idea that glycosyl
sulfamide$® may be useful mimics of glycosyl phosphates. Tiper reports the synthesis of a
series of arabinose glycosyl sulfamides as putatimmics of DPA, together with their anti-

bacterial activity as observed in an Alamar Bluecnoplate assay againg#lycobacterium

smegmatis.

2. Results and discussion

2.1 Synthesis

The convergent assembly of a series of arabinogeosgyl sulfamides was envisaged by
glycosylation of the protected arabinofuranose d@with a series of sulfamide acceptors bearing
a variety of hydrophobic side chains. Sulfamideariog linearalkyl side chains of varying length
were synthesised as follows (Scheme 1). Reactiothiarosulfonyl isocyanate wittert-butanol
produced an intermediate sulfonyl chloride that whsn directly reacted with a variety of
commercially available straight chain primary ansin® produce the Boc-protected sulfami8as

e, containing side chains with 6-14 carbon atommil@rly the use of secondary amines allowed
the synthesis of the di-substituted sulfami@&s containing side chains with 6-12 carbon atoms.
Acid catalysed Boc removal by treatment with tafloacetic acid (TFA) then furnished the
required sulfamides 4a-i. Trimethylsilyl trifluoromethanesulfonate (TMSOTf)catalysed
condensation of these sulfamides with the furanbemiacetal2, synthesised as previously
described? produced furanose sulfamidga-i, in each case as an inseparable mixture of anomers
Variation of the glycosylation conditions and theewof other donors was attempted in order to try
and improve the stereoselectivity of this processl it was eventually realised that the product
sulfamides5a-i in fact underwent mutarotatich.The liability of glycosyl sulfamides to ring-
opening processes became obvious when the furasd$emides5a-i were de-protected by
catalytic hydrogenation in the presence of Pd aharain MeOH. Surprisingly the major products
from these reactions were identified as thpyranose anomeia-i. Subsequent investigatidiis
revealed that glycosyl sulfamides, along witfglycosyl sulfonamides and sulfamates, all undergo
mutarotation and furanose-pyranose equilibratioagneous solution. In the cases of the arabinose

materials investigated the-pyranose isomers were demonstrated to be the dagrmamically



preferred products, and were shown to ad@tconformations, with the anomeric nitrogen and

OH-2 and OH-3 were equatorial, and in which therafien of an exo anomeric effect was evident.
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Scheme 1Reagents and conditions: (i) '‘BUOH, CHCl,, 0 'C, 30 min., then add RR’NH, rt, 16 h;
3a 80%,3b 42%, 3c 41%, 3d 28%, 3e 33%, 3f 70%, 39 60%, 3h 50%, 3i 53%; (ii) TFA, CHCI,,

rt, 16 h,4a 86%,4b 69%, 4c 76%, 4d 68%, 4e 75%, 4f 92%, 49 76%, 4h 66%, 4i 78%; (iii) 2,
TMSOTf, CHCly, rt, 16 h;5a 52%,5b 54%,5¢c 77%, 5d 71%, 5e 54%, 5f 78%, 59 68%, 5h 59%,
5i 47%; (iv) H, Pd/C, MeOH, rt, 16 h6a 42%, 6b 36%, 6¢ 45%, 6d 40%, 6e 47%, 6f 41%, 69g
45%,6h 41%, 6i 39%.

In order to access glycosyl sulfamides that possessside chains with methyl branch points,
which may better mimic the polyprenol chain of DPvarious possibilities were investigated.
Although the use of geraniol as a substrate wasliyiinvestigated, difficulties encountered with
both sigmatropic rearrangem&nof the intermediate allylic azide and the chemestéte removal
of benzyl protecting groups in the presence ofdide chain alkenes meant that attention shifted
towards the production of a mimic containing a yYfu#laturated side chain. Thus 3,7-dimethyl
octanol 7 was mesylated (Scheme 2), and reacted with sodaide 40 give8, which was then
reduced to the amirfeby a Staudinger reaction. Conversion to the Botegted sulfamid&j, Boc
removal with TFA, and TMSOTf mediated condensatwith donor 2 furnished the furanose
sulfamide5j, again as an inseparalig mixture of anomers. Finally removal of the benzyl
protecting groups by catalytic hydrogenation pragtlia mixture of compounds, from which the

pyranose anomej was isolated as the major component.
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Scheme 2Reagents and conditions. (i) MsCI, EgN, CHCly, rt, 2 h; (ii)) NaN, BwNBr, THF, 40
‘C, 48 h, 75% over two steps; (iii) # HO, THF, rt, 16 h, 63%: (iv) chlorosulfonyl isocyaea
'BuOH, CHCl,, 0 'C, 30 min., then ad#, rt, 16 h, 73%; (v) TFA, CkCly, rt, 16 h, 98%:; (viR,

TMSOTf, CHClIy, rt, 16 h, 80%; (vii) H, Pd/C, MeOH, rt, 16 h, 43%.

In order to more produce putative mimics contairside chains of differing polarity, a variety of
materials containing polyethylene glycol (PEG) sith@ins were also synthesised. Three amine-
terminated polyethers derived from di-, tri-, aetra-ethylene glycol were synthesised (Scheme 3)
by a sequence of monobenzylation mesylation, adidplacement and Staudinger reduction to
yield aminesl3a-c Addition of these amines to chlorosulfonyl isocstte, pre-reacted wittert-
butanol, produced the Boc-protected sulfamitiés-c Removal of the Boc groups with TFA and
TMSOTf mediated condensation with dorrgave the furanose glycosyl sulfamide8a-¢ as
inseparable mixtures of anomers. Finally removalatbfbenzyl protecting groups by catalytic
hydrogenation was again accompanied by intercoiorert® the pyranose form, and following
purification by RP-HPLC, thex-pyranose isomerd7a-c were isolated as the major reaction

products (Scheme 3).
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Scheme 3Reagents and conditions: (i) NaH, BnBr, THF, rt, 16 hila25%,11b 36%,11c 65%;
(i) MsCI, Et;N, CHCly, rt, 2 h; (iii) NaN;, BusNBr, THF, 40°C, 48 h;12a94% over two steps,
12b 98% over two stepd,1c 91% over two steps; (iv) BR, HO, THF, rt, 16 h;13a 71%, 13b
80%, 13c 67%:; (v) chlorosulfonyl isocyanatl8uOH, CHCl,, 0 'C, 30 min., then ad8, rt, 16 h;
14a 93%, 14b 39%, 14c 91%; (vi) TFA, CHCI,, rt, 16 h;15a 88%, 15b 76%, 15¢ 65%; (vii) 2,
TMSOTf, CHCly, rt, 16 h;16a 74%, 16b 83%, 16¢ 62%; (viii) Hy, Pd/C, MeOH, rt, 16 hi7a

46%,17b 42%,17¢c46%.

(vii)

2.2. Biological testing

Although the major isomers produced by the reactiequences detailed above were all identified
as theo-pyranose isomers, studies had shown that mutamotand pyranose/furanose equilibration
occurred under aqueous conditiGh&he biological activity of the purifiedi-pyranose anomers
was therefore assessed using the Alamar Blue niateopassay. The minimum inhibitory
concentrations (MIC) of sulfamide®a-j and 17a-c were measured in a series of testshn
smegmatis; in these assays the Alamar Blue dye changes finenoxidized indigo blue (and non-
fluorescent) form to the reduced pink (and fluoezsf form in the presence of growing bacteria
(Fig. 1)?® The results are shown in Table 1 and Figure 2.

Table 1.Inhibitory effects of deprotected glycosyl sulfams®ha-i and17a-cagainstM. smegmatis.

Compound R MIC? (ug/mL)
INH - 4

4c - 500

6a -(CH2)sCHs > 1000

6b -(CH2)7CHs 500



6C -(CHz)QCHg 62

6d -(CH.)1:.CHs 250
6e -(CH,)13CHs > 1000
61 -[(CH5)sCHd» 125
69 -[(CH2)7CHg]2 500
6h -[(CH2)oCHGs) 2 > 1000
6i -[(CH2)11CHj3]2 > 1000
6] -(CH2)2CH(CHg)(CHR)sCH(CHg), 125
17a -CH,CH,OCH,CH,OH >1000
17b -(CH,CH);0CH,CH;OH >1000
17¢ -(CH,CH)s0CH,CH;OH >1000

& MIC = minimum inhibitory concentration; the lowesbncentration of the compound which
inhibited the growth oM. smegmatis >90% in the Alamar Blue assay. IsoniazitlH, MIC 4

pg/mL) and alkyl sulfamiddc were used as controls.



Inhibitor concentration (ug/mL)

Compound\ 1000 500 250 125 62 31 15 75 375 0
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Figure 1. Alamar blue assay dfl. smegmatis with de-protected glycosyl sulfamidéa-j and17a-

¢, and controls with isoniazidNH ), and alkyl sulfamidéc.

For sulfamides6a-e¢ which comprise a single alkyl chain of increasieggth, the biological
activity increased as side chain hydrophobicity w&seased to reach a maximum 6w (MIC 62
pg/mL), which contains a chain of 10 carbon atoms.ti#e length of the carbon chain was further
increased activity then decreased. The observedtaaorrelated with that of a series of glycosyl
sulfones:? for which maximal activity was observed for a sué with a side chain containing 12
carbon atoms, i.e. a material with a total changte of 13 atoms from the anomeric centre, as is



the case fobc. The activity of the di-alkylated sulfamidé&i was significantly different. In these
cases sulfamidéf, bearing two alkyl chains of 6 carbon atoms, was rtiust active (MIC 125
pg/mL), and increasing the chain length resulteceduced activity (MIC >100Qg/mL for 6h and

6i). Interestingly related work reported by von leist on galactofuranose S-glycosyl sulfonamides
and sulfenamides identified the most active compsuas those containing branched side chains
comprised twan-octyl alkyl units.

In this study the branched 3,7-dimethyloctyl sulide®j displayed an MIC of 12fg/mL, and was
thus more active than the straight chain octyl asulfle 6b. None of the sulfamide&7a-g
containing PEG side chains, displayed any bioldgawivity at the levels tested (MIC>1000
pg/mL). Finally in order to investigate the importanof the arabinose moiety, alkyl sulfamidie
was also assayed; this displayed an MIC of g80nL, as compared to the observed MIC of 62
pg/mL for the corresponding glycosyl sulfamiée

Any more precise analysis of these activities &t $hkage requires caution, though some generalised
comments may be stated. Firstly it must be bornaimd that although the compounds in this and
related studies were designed as mimics of DPAr thede of action, for example as putative
inhibitors of mycobacterial arabinosyl transferasesas yet un-demonstrated. The fact that the
activity of alkyl sulfamide4c was an order of magnitude lower than the correspgndlycosyl
sulfamide6c does point to the importance of the carbohydratégoof these compounds, but does
not exclude another mode of actiohlthough it was found that these materials unexguiigt
isomerised into the undesired pyranose form duitiegfinal de-protection steps, some of them did
display moderate anti-mycobacterial activity, thlodlge most potent compousd was two orders

of magnitude less active than isoniazltiH). Our very recent studies have demonstrated that
arabinoseN-glycosyl sulfonamides, sulfamides and sulfamatdsuadergo mutatoration and
pyranose equilibration in aqueous solutfdherefore even though the materials submittedhéo t
AB assays here were the puxepyranose sulfamides, other isomers would probékelyformed
during the course of the assay (typical assay ler@0 h). In order to quantify the amount of
isomerisation, HPLC analyses (see Supporting Indbion) were performed on compourtisand

6c under the AB assay conditions. These revealedithaach case, after 24h, only ~7% of the
startinga-pyranose sulfamide had converted into a mixturthep-pyranose and-furanose forms
(inseparable by HPLC); the majority of material 298) was still in thex-pyranose form. Although
the amount of isomerisation is small, it must thene be borne in mind that whilst the biological
activities reported in Table 1 refer to assaysuwifigd a-pyranose compounds, at the end of these

assays minor amounts of tigyranose and-furanose compounds were also present.



The fact that none of the materials possessing BHE chains (sulfamidek7a-g displayed any
anti-mycobacterial activity may be due to the iased hydrophilic nature of the side chains.
Although both this, and our previous studies, app@andicate that a chain of 13 atoms extending
from the anomeric centre appears to be optimashduld be borne in mind that the reduced
biological activity of longer chain materials magssibly be an effect of the physical properties of
the longer chains, which may be prone to aggregatighe testing medium, rather than due to any
decreased binding affinity to a biological target.

In conclusion we have synthesised a wide varietyglgtosyl sulfamides of arabinose in a
convergent fashion, but found that de-protecteceriads isomerised in aqueous solution to produce
mixtures in which thea-pyranose form is predominant. Nonetheless soméhefpurified a-
pyranose sulfamides displayed moderate anti-mydebat activity againstM. smegmatis in an
Alamar blue microplate assay.

3. Experimental

3.1. General

Melting points were recorded on a Kofler hot bl@eid are uncorrected. Proton and carbon nuclear
magnetic resonancéy, dc) spectra were recorded on Bruker AV 400 (400 Midz)Bruker AMX

500 (500 MHz) spectrometers. All chemical shifts guoted on thé-scale in ppm using residual
solvent as an internal standard. Low resolution snggectra were recorded on a Micromass
Platform 1 spectrometer using electrospray iorosaith either positive or negative polarity (E&
ES), or using a VG Micromass spectrometer. High-nesmh mass spectra were recorded on a
Walters 2790-Micromass LCT electrospray ionisatioass spectrometer, using either electrospray
ionisation (NH, CI) techniques as statdd/z values are reported in Daltons and are followed by
their percentage abundance in parentheses. Optiedions were measured on a Perkin-Elmer 241
polarimeter with a path length of 1 dm. Concentradi are given in g / 100 mL. Microanalyses
were performed by the Inorganic Chemistry Labosat&lemental Analysis service, Oxford
University, UK. Thin Layer Chromatography (t.l.evas carried out on Merck Kieselgel 68Fpre-
coated glass-backed plates. Visualisation of tageplwas achieved using a U.V. lamp& = 254

or 365 nm), and/or ammonium molybdate (5% in 2 Nplsuric acid), or sulphuric acid (5% in
ethanol). Flash column chromatography was carrigdusing Sorbsil C60 40/60 silica. Reverse
phase high performance liquid chromatography (RRE)Pwas performed on a Dionex P680
HPLC instrument with a Phenomenex Luna C 18(2) A@®lumn (5 um, 10 x 250 mm) at 15 °C.
The column was eluted with a gradient of MeCpdHat a flow rate of 1 mLmih Alcohol-free

dichloromethane was dried on an alumina column. y8inrbus DMF, pyridine, methanol and



toluene were purchased from Sigma Aldrich. ‘Petrefers to the fraction of light petrol ether

boiling in the range of 40-61C.

3.2. General Procedures

3.2.1.General ProcedureA

Tert-butyl alcohol (1.5 equiv.) was added drop-wise aostirred solution of chlorosulfonyl
isocyanate (1 equiv.) in dry DCM (15 mL) at 0 °Cden nitrogen. The solution was stirred for a
further 30 minutes at 0 °C before a solution of émeine (1 equiv.) and dry triethylamine (1.5
equiv.) in dry DCM (15 mL) was added drop-wise. Thaction mixture was allowed to warm to
room temperature, and then stirred for 16 hourg rBaction mixture was then diluted with DCM
(20 mL), washed with saturated aqueous Nabl@® x 20 mL) and brine (3 x 20 mL). The
combined organic extracts were dried over anhydkgSQ,, filtered, and concentrated vacuo to

give a residue that was then purified by flash ofatography.

3.2.2. General Procedure B:
Trifluoroacetic acid (4.5 equiv) was added to ausoh of the sulfamide (1 equiv.) in DCM (25
mL). The solution was stirred at room temperatuse I6 hours. The reaction mixture was

concentratedh vacuo, and the residue then purified by flash chromatolgya

3.2.3. General Procedure C:

2,3,5-Tri-0O-benzyl«,p-D-arabinofuranos@ (1 equiv.), and the sulfamide (1.2 equiv.) werged

at room temperature in dry DCM (15 mL) under nisngTMSOTT (1 equiv) was added drop-wise,
and the mixture was then stirred for 16 hours. Téection was neutralized by the drop-wise
addition of excess triethylamine (~0.3 mL). Thectem mixture was then filtered through Celite
eluting with ethyl acetate, and concentratedacuo to give a residughich was purified by flash
chromatography.

3.2.4. General Procedure D:

Methanesulfonyl chloride (1.5 equiv.) was addedpdnrise to a stirred solution of alcohol (1

equiv.) and BN (1.5 equiv.) in anhydrous DCM (30 mL) at O °C enditrogen. The reaction was

allowed to warm to room temperature, and stirred2fbours. The reaction mixture was poured into
methanol (10 mL), and concentratedvacuo. The reaction mixture was then diluted with di¢thy

ether (20 mL), washed with water (3 x 20 mL) andthér(3 x 20 mL). The combined organic

extracts were then dried over anhydrous MgS{Diered, and concentratad vacuo. The residue



was dissolved in DMF (25 mL), sodium azide (3 eguvas added, and the mixture was stirred at
60 °C for 16 hours. The reaction mixture was cotregedin vacuo, and The reaction mixture was
then diluted with diethyl ether (50 mL), washedhwtater (3 x 20 mL) and brine (3 x 30 mL),
dried over anhydrous MgSQfiltered, and concentrated wacuo, to give a residue which was

purified by flash chromatography.

3.2.5. General Procedure E:

Triphenylphosphine (2 equiv.) and water (1.5 equivere added to a stirred solution of azide (1
equiv.) in THF (25 mL) under nitrogen. The reactiwas stirred under nitrogen for 16 hours. The
reaction mixture was concentrat@dvacuo, to afford a yellow oil, which was then purifiegt Bash
chromatography.

3.2.6. General Procedure F:

10 % Activated Pd-C (20 mg) was added to a solutbthe protected glycosyl sulfamide (0.1
mmol) in methanol (5 mL). The flask was evacuated purged with nitrogen five times, before it
was placed under an atmosphere of hydrogen. Thei@olwas stirred for 16 hours at room
temperature. The reaction mixture was filtered digioCelit€ (eluting with methanol, 20 mL), and

concentratedn vacuo to give a residue which was purified by flash eatuchromatography.

3.2.7. General Procedure G:

Sodium hydride (60 % dispersion in mineral oil, 8duiv) was added portion-wise to a solution of
triethyleneglycol(1 equiv.) in THF (50 mL) under nitrogen. The réactwas stirred for 1 hour and
then cooled to 0 °C. Benzyl bromide (0.5 equiv.)swhen added drop-wise, and the reaction
mixture was warmed to room temperature and theredtfor 16 hours. The reaction mixture was
cooled in an ice bath quenched by the addition ethamnol (20 mL), and then concentraied
vacuo. The residue was dissolved in DCM (30 mL), andhedswith water (30 mL). The combined
organic extracts were dried over anhydrous MgSidered, and concentrated vacuo, to afford a

yellow oil, which was purified by flash chromatogkhgy.

3.3. Alamar Blue Assay

The anti-mycobacterial activity of deprotected giygl sulfamides and isoniazid were performed
using M. smegmatis. The purified test compounds and isoniazid werpared in DMSO at 40
mg/mL, and subsequent 2 fold serial dilutions waegformed in 100 pl of LB/T media in 96 well
microplates, producing compound concentrationssactbe plate of 1000, 500, 250, 125, 62, 31,
15, 7.5, and 3.75 pg/mL. Approximately 4.5 ¥ tu/mL of M. smegmatis was added to each well



to give a total volume of 200 pl. Control wells taned only bacteria with 2.5 % DMSO in LB/T
media. The plates were incubated at 37 °C for 18d1After this time, 10 pl of Alamar Blue dye
was added to all wells, and the plate was thenbai@d for another 5 hours. The wells were then
observed for a colour change (blue to pink), ane BhIC value was determined by visual

observation.

3.4.1.tert-Butyl N-hexylsulfamoylcarbamate3a

General procedure A, using hexylamine, and putiboaby flash chromatography (DCM; R.3)

afforded sulfamoylcarbamata (4.49 g, 80% yield) as a colourless solid; m.p.-108 °C;vmax

(neat) 3295 (N-H), 1708 (C=0), 1352 (S=0), 1142@$=ni*; &4 (400 MHz, CDC}) 0.87-0.90
(3H, m, (CH)sCHzs), 1.29-1.36 (6H, m, 3 x Chi 1.50 (9H, s, C(CH)s), 1.53-1.60 (2H, m, C}),

3.06 (2H, aq,J 6.8 Hz, SGNHCH,), 5.06 (1H, br tJ 5.2 Hz, SGNHCH,), 7.12 (1H, br s,
BocNHSQNH); 6¢ (100.5 MHz, CDGJ) 14.1 (q, (CH)sCHs), 22.6 (t,_CH), 26.3 (t,_CH), 28.1 (3
X g, C(CH)s), 29.1 (t,_CH), 31.4 (t,_CH), 44.0 (t, SGNHCHy), 83.8 (s, C(Ch)3), 150.5 (s, C=0);
HRMS (ESI): calculated for GH2sN-0,S: 281.1530. Found: 281.1528 (MH

3.4.2.tert-Butyl N-octylsulfamoylcarbamate 3b

General procedure A using octylamine, and puriicaby flash chromatography (DCM; R.3),
afforded sulfamoylcarbamatéb (2.59 g, 42% vyield) as a colourless solid; m.p.986°C; vimax
(neat) 3290 (N-H), 1708 (C=0), 1350 (S=0) 1141 (=B™; 54 (400 MHz, CDC}) 0.86-0.90
(3H, m, (CH);CHz), 1.27-1.36 (10H, m, 5 x G 1.50 (9H, s, C(CH)3), 1.53-1.60 (2H, m, C}),
3.06 (2H, ag,J 6.8 Hz, SGNHCH,), 5.04 (1H, br tJ 6.4 Hz, SGNHCH,), 7.10 (1H, br s,
BocNHSQNH); ¢ (100.5 MHz, CDG)) 14.2 (g, (CH);CHs), 22.7 (t, CH), 26.7 (t, CH), 28.1 (3
X g, C(CH)3), 29.2 (t,_CH), 29.2 (t,_CH), 29.2 (t,_CH), 31.9 (t,_CH), 44.0 (t, SGNHCH,), 83.8
(s, C(CH)3), 150.5 (s, C=0); HRMS (ESI): calculated fors8,sN.NaO,S: 331.1662. Found:
331.1662 (MNJ).

3.4.3.tert-Butyl N-decylsulfamoylcarbamate3c

General procedure A, using decylamine, and putitioaby flash chromatography (DCM; R.3),

afforded sulfamoylcarbama8Be (2.76 g, 41% vyield) as a colourless solid; m.p984C;vnax (neat)
3287 (N-H), 1712 (C=0), 1367 (S=0), 1148 (S=0O)'ciy (400 MHz, CDC}) 0.86-0.90 (3H, m,
(CH,)oCHg), 1.26-1.36 (14H, m, 7 x G 1.50 (9H, s, C(CH3), 1.53-1.60 (2H, m, Ch), 3.05
(2H, aqg,J 6.8 Hz, SOGNHCH,), 5.05 (1H, br t,J 6.0 Hz, SGNHCH,), 7.10 (1H, br s,
BocNHSQNH); é¢ (100.5 MHz, CDGJ) 14.2 (q, (CH)oCHs), 22.8 (t,_CH), 26.7 (t,_CH), 28.1 (3
X g, C(CH)3), 29.2 (t,_CH), 29.2 (t,_CH), 29.4 (t,_CH), 29.6 (t,_CH), 29.6 (t,_CH), 32.0 (t,_CH),



44.0 (t, SGNHCH,), 83.8 (s, _C(Ch)3), 150.4 (s, C=0); HRMS (ESI): calculated for
Ci5H32N-NaO,S: 359.1975. Found: 359.1976 (IVFI‘)[a

3.4.4.tert-Butyl N-dodecylsulfamoylcarbamate 3d

General procedure A, using dodecylamine, and patitn by flash chromatography (DCM; R
0.3), afforded sulfamoylcarbamase (2.04 g, 28% vyield) as a colourless solid; m.p.-103 °C;
Vmax (neat) 3287 (N-H), 1713 (C=0), 1349 (S=0), 1148Q% cm’*; 54 (400 MHz, CDC}) 0.86-
0.90 (3H, m, (CH)13CHs), 1.26-1.35 (18H, m, 9 x G 1.50 (9H, s, C(CH}s), 1.53-1.59 (2H, m,
CHy), 3.05 (2H, aq, 6.8 Hz, SGNHCH), 5.04 (1H, br tJ 6.0 Hz, SGNHCH,), 7.09 (1H, br s,
BocNHSQNH); 6¢ (100.5 MHz, CDd) 14.2 (g, (CH)11CHg), 22.8 (t,_CH), 26.7 (t,_CH), 28.1 (3
X g, C(CH)3), 29.2 (t,_CH), 29.2 (t,_CH), 29.5 (t,_CH), 29.6 (t,_CH), 29.7 (t,_CH), 29.7 (t,_CH),
29.8 (t,_CH), 32.0 (t,_CH), 44.0 (t, SGNHCH,), 83.8 (s, C(CHh)3), 150.4 (s, C=0); HRMS (ESI):
calculated for GHsgN-NaQ,S: 387.2288. Found: 387.2285 (MNa

3.4.5.tert-Butyl N-tetradecylsulfamoylcarbamate 3e

General procedure A, using tetradecylamine andipation by flash chromatography (DCM; R
0.3), afforded sulfamoylcarbamade (2.59 g, 33% yield) as a colourless solid; m.p.-108 °C;
Vmax (neat) 3288 (N-H), 1713 (C=0), 1349 (S=0), 1148Q% cm’*; 54 (400 MHz, CDC}) 0.86-
0.90 (3H, m, (CH)13CH3), 1.26-1.36 (22H, m, 11 x G} 1.50 (9H, s, C(CH)3), 1.53-1.58 (2H, m,
CH,), 3.05 (2H, aq, 6.8 Hz, SGNHCH), 5.02 (1H, br tJ 6.0 Hz, SGNHCH,), 7.06 (1H, br s,
BocNHSQNH); 8¢ (100.5 MHz, CDGJ) 14.2 (q, (CH)13CHg), 22.8 (t,_CH), 26.7 (t,_CH), 28.2 (3
X g, C(CH)3), 29.2 (t,_CH), 29.3 (t,_CH), 29.5 (t,_CH), 29.6 (t,_CH), 29.7 (t,_CH), 29.8 (t,_CH),
29.8 (t,_CH), 29.8 (t,_CH), 32.1 (t,_CH), 44.1 (t, SGNHCH,), 83.9 (s, C(CHh)3), 150.4 (s, C=0);
HRMS (ESI): calculated for gH4N2NaQ,S: 415.2601. Found: 415.2605 (M\a

3.4.6.tert-Butyl N,N-dihexylsulfamoylcarbamate 3f

General procedure A, using dihexylamine, and mation by flash chromatography (DCM; R
0.64), afforded sulfamoylcarbama&(5.10 g, 70% vyield) as a yellow 0iknax (neat) 3263 (N-H),
1742 (s, C=0), 1352 (S=0), 1132 (S=0) iy (400 MHz, CDC}) 0.89 (6H, t,J 6.7 Hz, 2 x
CH5(CH,)s), 1.30-1.32 (12H, m, CHICH.)s), 1.48 (9H, s, C(CHs), 1.54-1.60 (4H, m,
CH,CH,;NSQ,), 3.30 (4H, tJ 7.6 Hz, CHNSQ,), 7.00 (1H, br s, SENH); ¢ (100.5 MHz, CDGJ)
14.1 (2 x q, CHCHy)s), 22.7 (2 x t,_CH), 26.5 (2 x t,_CH), 28.2 (2 x t,_CH), 28.3 (2 x t,_CH)),
31.6 (2 x t,_CH), 49.1 (2 x t, SENHCH,), 83.2 (s,_C(Ch)3), 150.1 (s,_C=0); HRMS (ESI):
calculated for GHsgN2NaQ,S: 387.2288. Found: 387.2294 (MNa(Found: C, 56.43%; N, 7.77%;
H 10.12%. G/H36N204S requires C, 56.01%; N, 7.68%; H, 9.95%).



3.4.7.tert-Butyl N,N-dioctylsulfamoylcarbamate 3g

General procedure A, using dioctylamine, and peatfon by flash chromatography (DCMy R
0.45), afforded sulfamoylcarbamaig (5.07 g, 60% yield) as a yellow oil;a (Neat) 3260, (N-H),
1743 (s, C=0), 1366 (S=0), 1132 (S=0) iy (400 MHz, CDC}) 0.88 (6H, t,J 6.7 Hz, 2 x
CH3(CHy)7), 1.21-1.34 (20H, br m, C¥CH,)s), 1.48 (9H, s, C(ChHs), 1.58 (4H, br s,
CH,CH;NSQ,), 3.30 (4H, tJ 7.6 Hz, CHNSQ,), 7.00 (1H, br s, SENH); ¢ (100.5 MHz, CDGJ)
14.2 (q, 2 x CH(CHy)s), 22.7 (t,_CH), 26.8 (t,_CH), 28.2 (t,_CH), 28.4 (t,_CH), 29.3 (t,_CH),
29.4 (t,_CH), 31.9 (t,_CH), 49.1 (t, SGNHCH,), 83.2 (s, C(CHh)3), 150.1 (s, C=0); HRMS (ESI):
calculated for H44N-NaQ,S: 443.2914. Found: 443.2921 (MNa(Found: C, 60.36%; N, 6.73%;
H 10.73%. GiH44N,04S requires C, 59.96%; N, 6.66%; H, 10.54%).

3.4.8.tert-Butyl N,N-didecylsulfamoylcarbamate3h

General procedure A, using didecylamine, and mation by flash chromatography (DCM; R
0.61), afforded sulfamoylcarbamah (4.76 g, 50% yield) as a yellow oikhax (Neat) 3262 (N-H),
1743 (s, C=0), 1366 (S=0), 1133 (S=0) iy (400 MHz, CDC}) 0.88 (6H, t,J 6.7 Hz, 2 x
CHs3(CHy)), 1.26-1.29 (28H, br m, CGfCH,);), 1.48 (9H, s, C(ChH)3), 1.55-1.60 (4H, br s,
CH,CH;NSQ,), 3.30 (4H, tJ 7.6 Hz, CHNSQ,), 6.95 (1H, br s, SENH); 6c (100.5 MHz, CDGJ)
14.2 (q,_CH(CH,)7), 22.8 (t,_CH), 26.8 (t,_CH), 28.2 (t,_CH), 28.4 (t,_CH), 29.4 (t,_CH), 29.4 (t,
CHy), 29.7 (t,_CH), 32.0 (t,_CH), 49.1 (t, SGNHCHy), 83.2 (s, C(CHh)3), 150.1 (s, C=0); HRMS
(ESI): calculated for gHsNo.NaQyS: 499.3529. Found: 499.3552 (MNa(Found: C, 63.04%; N,
5.95%; H 11.12%. &Hs,N,O,4S requires C, 62.98%; N, 5.88%; H, 10.99%).

3.4.9.tert-Butyl N,N-didodecylsulfamoylcarbamate3i

General procedure A, using didodecylamine, andfipation by flash chromatography (DCM; R
0.61), afforded sulfamoylcarbamae(5.66 g, 53% yield) as a yellow oik,ax (neat) 3262 (N-H),
1744 (s, C=0), 1367 (S=0), 1133 (S=0) Gy (400 MHz, CDC}) 0.88 (6H, tJ 6.7 Hz, 2 x
CH3(CHy)11), 1.26-1.29 (36H, br m, CGCH,)9), 1.48 (9H, s, C(ChH)3), 1.56-1.60 (4H, br s,
CH,CH;NHSGQ,), 3.30 (4H, t,J 7.8 Hz, CHNHSG;,), 6.98 (1H, br s, SIH); 6c (100.5 MHz,
CDCl) 14.2 (q,_CH(CHy)11), 22.8 (t,_CH), 26.8 (t,_CH), 28.2 (t,_CH), 28.4 (t,_CH), 29.5 (t,
CHy), 29.5 (t,_CH), 29.7 (t,_CH), 29.7 (t,_CH), 29.8 (t,_CH), 29.8 (t,_ CH), 32.1 (t,_CH), 49.1 (t,
SONHCHy), 83.2 (s,_C(CHh)3), 150.1 (s,_C=0); HRMS (ESI): calculated fopddsoN.NaO,S:
555.4166. Found: 555.4176 (MNa (Found: C, 65.79%; N, 5.33%; H 11.38%;osoN-0sS
requires C, 65.37%; N, 5.26%; H, 11.35%).



3.4.10.tert-Butyl N-3,7-dimethyloctylsulfamoylcarbamate3j

General procedure A, using 3,7-dimethyl-1-octan&®8jrand purification by flash chromatography
(DCM, R 0.4), afforded sulfamoylcarbamap(646 mg, 73 %) as a colourless oiax(neat) 3250
(N-H), 1697 (s, C=0), 1345 (s, S=0), 1137 (s, SeM); 5y (500 MHz, CDC}) 0.85-0.88 (9H, m,
3 x CHy), 1.11-1.15 (2H, m, Ch), 1.21-1.31 (2H, m, C), 1.35-1.41 (2H, m, CH) 1.49 (9H, s, 3 X
CHs), 1.51-1.64 (4H, m, 2 x CH, GH 3.04-3.11 (2H, m, CHNHSQ,), 5.19 (1H, br. s,
CH,NHSO,); 5¢ (125 MHz, CDC}) 19.2, 22.6, 22.7 (3 x g, 3 x GH24.5 (t, CH), 27.9 (d,_ CH),
28.0 (g, (C(CH)s), 30.2 (d, CH), 36.1, 37.0, 39.2 (3 x t, 3 x £H42.0 (t, NHCH), 83.7 (s,
C(CH)3), 150.3 (s, C=0); HRMS (ESI) calculated fors83,N.Na(O,S: 359.1980. Found:
359.1977 (MNJ).

3.4.11.N-(Hexyl)sulfamide 4a

General Procedure B, using sulfamoylcarban@sde and purification by flash chromatography
(DCM: MeOH, 19:1, R0.3), afforded sulfamidéa (280 mg, 86 %) as a white solid; m.p. 67-70 °C
(DCM); vmax (neat) 3331 (N-H), 3289 (N-H), 1357 (s, S=0), 1180S=0);04 (400 MHz, CDC})
0.89 (3H, tJ 6.4 Hz, CH), 1.28-1.37 (6H, m, 3 x Ci 1.53-1.61 (2H, m, NHC}CH,), 3.13 (2H,

t, J 7.2 Hz, CHNHSQ,), 4.52 (2H, br s, Nb; 6¢ (100.5 MHz, CDCJ) 13.9 (q,_CH), 22.5, 26.3,
29.4, 31.3, (4 x t, 4 x CH, 43.7 (t,_CHNH); HRMS (ESI) calculated for gE;6N.NaG;S:
203.0830. Found: 203.0825 (MNa

3.4.12.N-(Octyl)sulfamide 4b

General Procedure B, with sulfamoylcarbamate and purification by flash chromatography
(DCM: MeOH, 19:1, R0.3), afforded sulfamidéb (472 mg, 69 %) as a white solid; m.p. 82-85 °C
(DCM); vmax (neat) 3330 (N-H), 3283 (N-H), 1345 (s, S=0), 11855=0);3y4 (400 MHz, DMSO)
0.85 (3H, t,J 6.8 Hz, CH), 1.18-1.30 (10H, m, 5 x G 1.41-1.46 (2H, m, NHCHCH,), 2.82
(2H, ag,J 6.7 Hz, CHNHSO,), 6.37 (1H, tJ 5.5 Hz, SGNH), 6.40 (2H, s, NK); ¢ (100.5 MHz,
DMSO) 14.4 (q.CH), 22.5, 26.8, 29.1, 29.1, 29.4, 31.7 (6 x t, 6k)C43.0 (t,_CHNH); HRMS
(ESI) calculated for gH,0N,NaQG,S: 231.1143. Found: 231.1134 (Ma

3.4.13.N-(Decyl)sulfamide 4c

General Procedure B, using sulfamoylcarbanBteand purification by flash chromatography
(DCM: MeOH, 19:1, R0.3), afforded sulfamidéc (536 mg, 76 %) as a white solid; m.p. 83-86 °C
(DCM); vmax (Neat) 3330 (N-H), 3270 (N-H), 1342 (s, S=0), 11855=0);34 (400 MHz, DMSO)
0.84 (3H, t,J 6.4 Hz, CH), 1.18-1.30 (14H, m, 7 x GH 1.39-1.44 (2H, m, NHCHCH,), 2.82
(2H, aq,J 6.7 Hz, CHNH), 6.36 (1H, tJ 5.5 Hz, NH), 6.40 (2H, s, Nt 8¢ (100.5 MHz, DMSO)



14.4 (g, CH), 22.6, 26.8, 29.2, 29.4, 29.5, 31.8 (6 x t, 8H,)C 43.0 (t, CHNH); HRMS (ESI)
calculated for GH,4NoNaO,S: 259.1456. Found: 259.1444 (MMa

3.4.14.N-(Dodecyl)sulfamide 4d

General Procedure ,Busing sulfamoylcarbamat8d and purification by flash chromatography
(DCM: MeOH, 19:1, R0.3), sulfamidetd (493 mg, 68 %) as a white solid; m.p. 95-96 °C (DCM
Vmax (neat) 3338 (N-H), 3278 (N-H), 1345 (s, S=0), 1186S=0);64 (400 MHz, DMSO) 0.84
(3H,1,J6.4 Hz, CH), 1.18-1.30 (18H, m, 9 x G 1.39-1.44 (2H, m, NHC}CH,), 2.82 (2H, aq,

J 6.7 Hz, CHNH), 6.37 (1H, tJ 5.5 Hz, NH), 6.40 (2H, s, Nt 6c (100.5 MHz, DMSO) 14.4 (q,
CHjy), 22.5, 26.8, 29.2, 29.5, 29.5, 31.8 (6 x t, 1Dkk), 43.0 (t,_CHNH); HRMS (ESI) calculated
for C1oH20N20,S: 265.1950. Found: 265.1937 (MH

3.4.15.N-(Tetradecyl)sulfamide 4e

General Procedure B, using sulfamoylcarbanBgeand purification by flash chromatography
(DCM: MeOH, 19:1, R0.4), afforded sulfamidéde (562 mg, 75 %) as a white solid; m.p. 99-101
°C (DCM); vmax (neat) 3338 (N-H), 3276 (N-H), 1340 (s, S=0), 1184 S=0);5 (400 MHz,
DMSO) 0.84 (3H, tJ 6.4 Hz, CH), 1.18-1.32 (22H, m, 11 x G} 1.37-1.44 (2H, m, NHC}CH,),
2.82 (2H, agJ 6.7 Hz, CHNH), 6.36 (1H, tJ 5.5 Hz, NH), 6.40 (2H, s, Nt 5c (100.5 MHz,
DMSO) 14.4 (q.CH), 22.5, 26.8, 29.2, 29.2, 29.5, 29.5, 31.7 (7 ¥tx CH), 43.0 (t,_CHNH);
HRMS (ESI) calculated for gH3aN-0,S: 293.2263. Found: 293.2252 (MH

3.4.16.N,N-(Dihexyl)sulfamide 4f

General Procedure B, using sulfamoylcarbangfteand purification by flash chromatography
(DCM: MeOH, 19:1, R0.5), afforded sulfamidéf (667 mg, 92 %) as a pale yellow solid; m.p. 55-
58 °C (DCM);vmax (neat) 3381 (N-H), 3264 (N-H), 1350 (s, S=0), 118,7S=0);56y (400 MHz,
CDCl;) 0.89 (6H, t,J 6.4 Hz, 2 x CH), 1.25-1.32 (12H, m, 6 x G 1.54-1.63 (4H, m, 2 x
NCH,CH,), 3.15 (4H, tJ 7.8 Hz, 2 x CHN); 8¢ (100.5 MHz, CDGJ) 14.0 (g, 2 x CH), 22.6, 26.4,
28.1,31.5 (4 xt, 8 x Ch\, 48.4 (t, 2 x CHN); HRMS (ESI) calculated for {gH29N,0,S: 265.1950.
Found: 265.1937 (MB.

3.4.17.N,N-(Dioctyl)sulfamide 4g

General Procedure B, using sulfamoylcarban@ge and purification by flash chromatography
(DCM: MeOH, 19:1, R0.5), afforded sulfamidég (537 mg, 76 %) as a pale yellow solid; m.p. 48-
50 °C (DCM);vmax (neat) 3381 (N-H), 3264 (N-H), 1350 (s, S=0), 1187S=0);64 (400 MHz,
CDCl) 0.88 (6H, t,J 6.4 Hz, 2 x CH), 1.27-1.29 (20H, m, 10 x G 1.55-1.63 (4H, m, 2 x



NCH,CH), 3.15 (4H, tJ 7.8 Hz, 2 x CHN); 5. (100.5 MHz, CDCJ) 14.1 (q, 2 x CH), 22.6, 26.8,
28.2,29.2,31.8 (5 xt, 12 x GH 48.4 (t, 2 x CHN); HRMS (ESI) calculated for gHz7N,0S:
321.2576. Found: 321.2565 (MH

3.4.18.N,N-(Didecyl)sulfamide 4h

General Procedure B, using sulfamoylcarbangtie and purification by flash chromatography
(DCM: MeOH, 19:1, RO0.6), afforded sulfamidéh (521 mg, 66 %) as a pale yellow solid; m.p. 53-
55 °C (DCM); vmax (neat) 3392 (N-H), 3285 (N-H), 1350 (s, S=0), 11875=0):54 (400 MHz,
CDCls) 0.88 (6H, t,J 6.6 Hz, 2 x CH), 1.26-1.29 (28H, m, 14 x GH 1.54-1.63 (4H, m, 2 x
NCH,CH,), 3.15 (4H, tJ 7.8 Hz, 2 x CHN); 8¢ (100.5 MHz, CDGJ) 14.1 (q, 2 X CH), 22.7, 26.8,
28.2, 29.3, 29.6, 31.9 (6 x t, 16 x @H48.4 (t, 2 x_CHN); HRMS (ESI) calculated for
Ca0H4sN20,S: 377.3202. Found: 377.3196 (MH

3.4.19.N,N-(Didodecyl)sulfamide 4i

General Procedure B, using sulfamoylcarbantiteand purification by flash chromatography
(DCM: MeOH, 19:1, R0.6), afforded sulfamidéi (632 mg, 78 %) as a pale yellow solid; m.p. 58-
60 °C (DCM); vmax (neat) 3392 (N-H), 3285 (N-H), 1350 (s, S=0), 1187S=0);5y (400 MHz,
CDCl;) 0.88 (6H, t,J 6.6 Hz, 2 x CH), 1.25-1.29 (36H, m, 18 x GH 1.54-1.62 (4H, m, 2 X
NCH,CH,), 3.15 (4H, tJ 7.2 Hz, 2 x CHN); 8¢ (100.5 MHz, CDGJ) 14.1 (g, 2 X CH), 22.7, 26.8,
28.2, 29.3, 29.6, 29.6, 31.9 (7 x t, 20 x £;H18.4 (t, 2 x_CHN); HRMS (ESI) calculated for
C24Hs3N-0,S: 433.3828. Found: 433.3824 (MH

3.4.20.N-(3,7-Dimethyloctyl)sulfamide 4|

General Procedure B, using sulfamoylcarban@jteand purification by flash chromatography
(DCM: MeOH, 19:1, R0.4), afforded sulfamidéj (0.8 g, 98 %) as a yellowish brown waxy solid;
Ymax (Neat) 3275 (N-H), 1324 (w, S=0), 1137 (s, S=§)(500 MHz, CDC}4) 0.85-0.91 (9H, m, 3 x
CHs), 1.11-1.15 (2H, m, C}), 1.21-1.31 (2H, m, C}, 1.35-1.41 (2H, m, CH), 1.48-1.50 (2H, m,
CH,), 1.51-1.64 (2H, m, 2 x CH), 3.10-3.16 (2H, m, SHISO,), 4.40 (1H, s, NH), 4.67 (2H, s,
NH,); 6c (125 MHz, CDC}) 19.3, 22.6, 22.7 (3 x g, 3 X (GH), 24.6 (t,_CH), 27.9, 30.4 (2 x d, 2 X
CH), 36.5, 37.1 (2 x t, 2 x G 39.2 (t,_CHNH), 41.8 (t, NHCH); HRMS (ESI) calculated for
C10H25N20,S: 237.1637 . Found: 237.1633 (MH

3.4.21.N-(Hexyl)-N’-(2,3,5-tri- O-benzyl-u,B-D-arabinofuranosyl)sulfamide 5a
General Procedure C, using sulfamiie and purification by flash chromatography (petethyl
acetate, 2:1, R0.4), afforded glycosylsulfamidga (280 mg, 52 %go:p, 1:1) as a yellow waxy



solid; vmax (Neat) 3285 (NH), 1350 (s, S=0), 1158 (s, S=O)'cp (400 MHz, CDC}) « anomer:
0.89 (3H, t,J 6.8 Hz, CHs), 1.24-1.36 (6H, m, C}h), 1.48-1.55 (2H, m, NHC}CH,), 3.00-3.04
(2H, m, CHNH), 3.48 (1H, d,J 7.0 Hz, H-5), 3.55 (1H, dl 5.8 Hz, H-5'), 3.94-4.03 (2H, m, H-2,
H-3), 4.34 (1H, dJ 7.0 Hz, H-4), 4.47-4.59 (6H, m, Ph-@H5.44 (1H, dJyn1 11.8 Hz, H-1),
5.52-5.64 (1H, m, NH), 7.16-7.42 (15H, m, Ar-H);anomer: 0.89 (3H, t] 6.8 Hz, CHjs), 1.24-
1.36 (6H, m, CH), 1.48-1.55 (2H, m, NHC}CH,), 3.00-3.03 (2H, m, CHNH), 3.53 (2H, ddJs 5
7.0 Hz,J45 5.5 Hz, H-5, H-5"), 3.94-4.04 (3H, m, H-2, H-3,4); 4.47-4.59 (6H, m, Ph-G}{ 5.37
(1H, dd,J; nn6.8 HZ,J; 24.5 Hz, H-1), 5.52-5.64 (1H, m,_ NH), 7.16-7.42 (15h Ar-H); 6c(100.5
MHz, CDCk) 14.0 (q, CH), 22.5, 26.3, 29.4, 31.4 (4 x t, 4 x @H43.4, 43.5 (2 x t, NHCH,
NHCH,$ ), 70.0, 70.1(2 x t, C¢§ C-58), 71.8, 71.8, 72.0, 72.3, 73.4, 73.4 (6 x t, PRCHBO0.8 (d,
C-4p), 81.2, 81.8 (2 x d, Ce2 C-23), 82.4 (C-B), 83.3 (d, C-4), 84.3 (d, C-B), 84.8 (d, C-8),
88.2 (d, C-t), 127.7, 127.7, 127.8, 127.8, 127.9, 127.9, 1288,0, 128.2, 128.2, 128.3, 128.4,
128.5, 128.5, 128.6 (15 x d, 15 x Ar-C), 136.7,.83836.9, 137.4, 137.6, 137.9 (6 x s, 6 X_Ar-C);
HRMS (ESI) calculated for £SH4NoNaGQsS: 605.2661. Found: 605.2656 (MNla

3.4.22.N-(Octyl)-N'-(2,3,5-tri- O-benzyl-u,p-D-arabinofuranosyl)sulfamide 5b

General Procedure C, using sulfamile and purification by flash chromatography (petethyl
acetate, 2:1, R0.4), afforded glycosylsulfamide sulfamiflb (230 mg, 54 %, 1:1) as a yellow
waxy solid; vmax (neat) 3280 (N-H), 1350 (s, S=0), 1158 (s, S=0)"cbp (400 MHz, CDC}) a
anomer: 0.88 (3H, tJ 6.6 Hz, CH), 1.19-1.36 (10H, m, CHl 1.48-1.55 (2H, m, NHC}CHy,),
2.98-3.03 (2H, m, ChkNH), 3.48 (1H, ddJs5 9.6 Hz,J4 5 7.6 Hz, H-5), 3.58 (1H, dds 5 9.8 Hz,
J45 5.9 Hz, H-5’), 3.94-3.97 (1H, m, H-3), 3.98 (1H, &8.1 Hz, H-2), 4.34 (1H, a§ 6.7 Hz H-

4), 4.40-4.61 (6H, m, Ph-ChHl 5.41 (1H, dJyn110.6 Hz, H-1), 5.52-5.61 (1H, m, NH), 7.19-7.44
(15H, m, Ar-H);B anomer: 0.88 (3H, 4 6.6 Hz, CH), 1.19-1.36 (10H, m, Cj), 1.48-1.55 (2H, m,
NHCH,CH), 2.98-3.03 (2H, m, CHNH), 3.52 (2H, dJ 5.1 Hz, H-5, H-5"), 3.94-3.97 (1H, m, H-
3), 4.01 (1H, at);» 4.3 Hz, H-2), 4.05 (1H, dd,55.1 HzJ;43.5 Hz,H-4), 4.40-4.61 (6H, m, Ph-
CH,), 5.37 (1H, ddJnn110.2 Hz,J; 24.3Hz, H-1), 5.52-5.61 (1H, m, NH), 7.19-7.44 (15#], Ar-
H); 8¢ (100.5 MHz, CDCJ) 14.1 (q, CH), 22.6, 26.7, 29.2, 29.4, 31.8 (5 x t, 6 x L;H3.4, 43.5 (2

X t, NHCHa, NHCH,p), 70.0, 70.1 (2 x t, Céh C-53), 71.7, 71.8, 72.0, 72.3, 73.3, 73.4 (6 X t,
PhCH), 80.8 (d, C-8), 81.2, 81.8 (2 x d, CeZ C-2), 82.4 (C-B), 83.3 (d, C-4), 84.2 (d, C-B),
84.8 (d, C-83), 88.2 (d, C-&), 127.7, 127.7, 127.8, 127.9,127.9, 127.9, 121/28,1, 128.2, 128.2,
128.3, 128.4, 128.5, 128.5, 128.6 (15 x d, 15 xC,Wr136.7, 136.7, 136.8, 137.4, 137.7, 137.9 (6 X
s, 6 X Ar-C); HRMS (ESI) calculated forgE4sN.NaOsS: 633.2974. Found: 633.2976 (Ma

3.4.23.N-(Decyl)N’-(2,3,5-tri- O-benzyl-a,p-D-arabinofuranosyl)sulfamide 5c



General Procedure C, using sulfamitt® and purification by flash chromatography (petethyl
acetate, 2:1, R0.4), afforded glycosylsulfamidgc (470 mg, 77 %ga:p, 1:1) as a yellow waxy
solid; vmax (Neat) 3280 (N-H), 1350 (s, S=0), 1158 (s, S=0)cha (400 MHz, CDC}) o. anomer:
0.89 (3H, t,J 6.7 Hz, CH), 1.24-1.29 (14H, m, 7 x G 1.48-1.53 (2H, m, NHC}CH,), 2.98-
3.03 (2H, m, CHNH), 3.46-3.50 (1H, m, H-5), 3.58 (1H, dihs 8.6 Hz,Js5 6.7 Hz, H-5'), 3.95-
3.97 (1H, m, H-3), 3.98-4.02 (1H, m, H-2), 4.34 (1&,J 6.6 Hz H-4), 4.38-4.63 (6H, m, Ph-
CH,), 5.42 (1H, dJ\n110.5 Hz, H-1), 5.54 (1H, dixy111.0 Hz NH), 7.15-7.40 (15H, m, Ar-Hj;
anomer: 0.89 (3H, tJ 6.7 Hz, CH), 1.24-1.29 (14H, m, C§), 1.48-1.53 (2H, m, NHC}CH,),
2.98-3.03 (2H, m, ChNH), 3.52-3.54 (1H, m, H-5, H-5'), 3.95-3.97 (1H, i-3), 3.98-4.02 (1H,
m, H-2), 4.05-4.06 (1H, m, H-4), 4.38-4.63 (6H, Rf-CH), 5.37 (1H, ddJnw1 10.2 Hz,J; 4.3
Hz, H-1), 5.52 (1H, dJnn110.8 Hz NH), 7.15-7.40 (15H, m, Ar-Hy¢ (100.5 MHz, CDGJ) 14.1
(q, CHe), 22.7, 26.7, 29.2, 29.3, 29.4, 29.5, 29.5, 3B& t, 8 x CH), 43.4, 43.5 (2 x t, NHC}d,
NHCH,$), 70.1 (t, C-&, C-53), 71.8, 71.8, 72.0, 72.3, 73.3, 73.4 (6 x t, Ph)CHO0.8 (d, C-8),
81.2,81.8 (2 xd, C& C-28), 82.4 (d, C-B8), 83.3 (d, C-4), 84.3 (d, C-B), 84.8 (d, C-8), 88.2
(d, C-n), 127.7, 127.7, 127.7, 127.8, 127.9, 127.9, 12B8.2, 128.2, 128.3, 128.4, 128.5, 128.5,
128.5, 128.6 (15 x d, 15 x Ar-C), 136.7, 136.8,.93637.4, 137.7, 137.9 (6 x s, 6 X Ar-C); HRMS
(ESI) calculated for gHsgNoNaQsS: 661.3287. Found 661.3288 (MNa

3.4.24 N-(Dodecyl)N’-(2,3,5-tri- O-benzyl-a,p-D-arabinofuranosyl)sulfamide 5d

General Procedure C, using sulfamittk and purification by flash chromatography (petethyl
acetate, 2:1, R0.4), afforded glycosylsulfamided (450 mg, 71 %g:p, 1:1) as a yellow waxy
solid; vmax (Neat) 3286 (N-H), 1344 (s, S=0), 1151 (s, S=0)cha (400 MHz, CDC}) o. anomer:
0.89 (3H, tJ 6.9 Hz, CH), 1.20-1.38 (18H, m, 9 x G 1.44-1.65 (2H, m, C§), 3.00 (2H, tJ 6.7
Hz, CH,NH), 3.47 (1H, ddJs 5 9.8 Hz,J4 5 7.4 Hz, H-5), 3.58 (1H, ddls 5 9.6 Hz,J,5 6.1 Hz, H-
5, 3.94-3.97 (1H, m, H-3), 3.98 (1H, a3.1 Hz, H-2), 4.34 (1H, at] 5.9 Hz H-4), 4.40-4.67
(6H, m, Ph-CH), 5.42 (1H, dJnn1 10.5 Hz, H-1), 5.57 (1H, ai,11.3 Hz, NH), 7.18-7.41 (15H, m,
Ar-H); B anomer: 0.89 (3H, 1] 6.9 Hz, CH), 1.20-1.38 (18H, m, CHjl, 1.44-1.65 (2H, m, C}),
3.00 (2H, tJ 6.7 Hz CH,NH), 3.52 (2H, d,J 5.1 Hz, H-5, H-5"), 3.94-3.97 (1H, m, H-3), 4.0H1
at, J; 2 4.3 Hz, H-2), 4.05 (1H, ddly5 5.1 HzJ;43.5 Hz,H-4), 4.40-4.67 (6H, m, Ph-G}) 5.37
(1H, dd,Jnn110.2 Hz,J; ,4.3Hz, H-1), 5.57 (1H, t) 11.3 Hz, NH), 7.18-7.41 (15H, m, Ar-Hj¢:
(100.5 MHz, CDGJ) 14.1 (g, CH), 22.7, 26.7, 26.7, 29.2, 29.3, 29.4, 29.6, 28%7, 31.9 (10 x t,
10 x CH), 43.4, 43.5 (2 x t, NHCk, NHCH,p), 70.0, 70.1(2 x t, C&5 C-53), 71.7, 71.8, 72.0,
72.3,73.3,73.4 (6 x t, Ph-G} 80.8 (d, C-8), 81.2, 81.8 (2 x d, Ce2 C-28), 82.4 (d, C-B), 83.3
(d, C-4), 84.3 (d, C-B), 84.8 (d, C-8), 88.2 (d, C-&), 127.7, 127.7, 127.8, 127.9, 127.9, 127.9,
128.0, 128.1, 128.2, 128.2, 128.4, 128.5, 128.8,5,2128.6 (15 x d, 15 x Ar-C), 136.7, 136.7,



136.9, 137.4, 137.7, 1379 (6 x s, 6 x Ar-C); HRNESSI) calculated for ¢Hs/N:NaGsS:
689.3600. Found: 689.3600 (MNa

3.4.25.N-(Tetradecyl)-N’-(2,3,5-tri- O-benzyl-a,B-D-arabinofuranosyl)sulfamide 5e

General Procedure C, sulfamide and purification by flash chromatography (petethyl acetate,
2:1, R 0.4), afforded glycosylsulfamidee (360 mg, 54 %gq:B, 1:1) as a yellow waxy solidinax
(neat) 3280 (N-H), 1350 (s, S=0), 1158 (s, S=0Ycén (400 MHz, CDC}) & anomer: 0.90 (3H, t,
J 6.6 Hz, CH), 1.21-1.38 (22H, m, 11 x G 1.44-1.74 (2H, m, C}), 3.01 (2H, tJ 7.2 Hz
CHoNH), 3.49 (1H, ddJs 5 9.8 Hz,J45 7.4 Hz, H-5), 3.59 (1H, dds 5 9.8 Hz,J;5 5.9 Hz, H-5'),
3.94-3.97 (1H, m, H-3), 4.00 (1H, &t3.1 Hz, H-2), 4.35 (1H, af,6.6 Hz H-4), 4.43-4.65 (6H, m,
Ph-CH), 5.43 (1H, dJnw1 10.6 Hz, H-1), 5.62 (1H, dixy 1 10.9, NH), 7.20-7.46 (15H, m, Ar-H);
 anomer: 0.90 (3H, § 6.6 Hz, CH), 1.21-1.38 (22H, m, 11 x G} 1.44-1.74 (2H, m, C}J, 2.98-
3.01 (2H, tJ 7.2 Hz CH;NH), 3.54 (2H, d,) 5.1 Hz, H-5, H-5’), 3.94-3.97 (1H, m, H-3), 4.03H1
at, J1» 4.3 Hz, H-2), 4.06 (1H, ddly55.1 HzJs343.5 Hz,H-4), 4.43-4.65 (6H, m, Ph-GH 5.38
(1H, dd,Jnn110.4 Hz,J, ,4.5Hz, H-1), 5.58 (1H, dlxy110.4 Hz NH), 7.20-7.46 (15H, m, Ar-H);
dc (100.5 MHz, CDQ) 14.1 (q, CH), 22.7, 26.7, 26.7, 29.2, 29.4, 29.5, 29.5, 289%7, 29.7, 29.7,
319 (12 x t, 12 x Ch), 43.4, 43.5 (2 x t, NHCH, NHCH.p), 70.1 (t, C-b, C-58), 71.8, 72.0,
72.2,72.3,73.4,73.5 (6 x t, Ph-@HB80.8 (d, C-8), 81.2, 81.8 (2 x d, Ce2 C-28), 82.4 (d, C-B),
83.2 (d, C-4), 84.3 (d, C-B), 84.9 (d, C-8), 88.2 (d, C-#&), 127.7, 127.7, 127.8, 127.8, 127.9,
128.0, 128.2, 128.2, 128.3, 128.4, 128.4, 128.8,5,228.5, 128.6 (15 x d, 15 x Ar-C), 136.7,
136.8, 136.9, 137.9, 137.9, 138.1 (6 x s, 6 X ArfdRMS (ESI) calculated for fgHssN2NaG;S:
717.3913. Found: 717.3910 (MNa

3.4.26.N-(Dihexyl)-N’-(2,3,5-tri- O-benzyl-a,p-D-arabinofuranosyl)sulfamide 5f

General Procedure C, using sulfamitfie and purification by flash chromatography (petethyl
acetate, 2:1, R0.6), afforded glycosylsulfamidsf (250 mg, 78 %e.:p, 1:1) as a yellow waxy solid;
vmax (N€at) 3288 (N-H), 1350 (s, S=0), 1158 (s, S=0)"cén (400 MHz, CDC}) o anomer: 0.89
(6H, t,J6.7 Hz, 2 x CH), 1.17-1.37 (12H, m, 6 x G 1.51-1.63 (4H, m, 2 x NC}&€H,), 2.97-
3.25 (4H, m, 2 x CbNH), 3.50 (1H, ddJs5 9.8 Hz,J,5 7.8 Hz, H-5), 3.60 (1H, ddls 5 9.8 Hz,
Js5 5.9 Hz, H-5"), 3.95-3.97 (1H, m, H-3), 3.99-4.0H(Im, H-2), 4.35 (1H, at]) 6.7 Hz H-4),
4.42-4.64 (6H, m, Ph-CH 5.36 (1H, dJnn110.5 Hz, H-1), 5.47 (1H, diyn1 8.0 Hz, NH), 7.18-
7.44 (15H, m, Ar-H)$ anomer: 0.89 (6H, 16.7 Hz, 2 x CH), 1.17-1.37 (12H, m, 6 x G} 1.51-
1.63 (4H, m, 2 x NHCECH,), 2.97-3.25 (4H, m, 2 x CilH), 3.54 (2H, atJ) 5.1 Hz, H-5, H-5’),
3.95-3.97 (1H, m, H-3), 3.99-4.02 (1H, m, H-2), 3+Q07 (1H, mH-4), 4.42-4.64 (6H, m, Ph-
CH,), 5.31 (1H, ddJnn19.8Hz,J1 2 3.1 Hz, H-1), 5.43 (1H, dlyn1 8.5 Hz, NH), 7.18-7.44 (15H,



m, Ar-H): 8¢ (100.5 MHz, CDGJ) 14.0 (g, 2 X Ch), 22.6, 26.5, 28.7, 31.5, (4 x t, 8 x QHA8.8 (1,

2 x CHN), 70.2, 70.2 (t, C& C-5p), 71.7, 71.8, 71.8, 72.3, 73.3, 73.4 (6 x t, Ph)CBO.5 (d, C-
4B), 81.5, 81.9 (2 x d, Ce2 C-2B), 82.5 (d, C-B), 82.8 (d, C-4), 84.0 (d, C-B), 85.1 (d, C-8),
87.8 (d, C-&), 127.7, 127.7, 127.7, 127.8, 127.9, 128.0, 12828,1, 128.2, 128.4, 128.4, 128.5,
128.5, 128.6 (14 x d, 14 x Ar-C), 136.9, 136.9,.137137.6, 137.8, 138.0 (6 x s, 6 X Ar-C); HRMS
(ESI) calculated for gHssN,06S: 667.3781. Found: 667.3790 (MH

3.4.27 .N-(Dioctyl)-N’-(2,3,5-tri- O-benzyl-u,B-D-arabinofuranosyl)sulfamide 5g

General Procedure C, using sulfamittg and purification by flash chromatography (petethyl
acetate, 2:1, R0.6), afforded glycosylsulfamidgg (230 mg, 68 %go:p, 1:1) as a yellow waxy
solid; vmax (Neat) 3282 (N-H), 1350 (s, S=0), 1158 (s, S=0)cha (400 MHz, CDC}) o. anomer:
0.88 (6H, tJ 6.7 Hz, 2 x CH), 1.21-1.33 (20H, m, 10 x_ G} 1.51-1.60 (4H, m, 2 x NHCIEH,),
2.99-3.25 (4H, m, 2 x CH\H), ), 3.48 (1H, ddJs5 5 9.8 Hz,J, 5 8.2 Hz, H-5), 3.59 (1H, dds 5 9.6
Hz,Js55.7 Hz, H-5'), 3.93-3.96 (1H, m, H-3), 3.97-4.004(Im, H-2), 4.32 (1H, at] 6.5 Hz H-4),
4.41-4.62 (6H, m, Ph-Ci 5.33 (1H, d, -1 11.9 Hz, H-1), 5.42 (1H, dl 9.8 Hz, NH), 7.20-7.38
(15H, m, Ar-H);B anomer: 0.88 (6H, t] 6.7 Hz, 2 x CH), 1.21-1.33 (20H, m, 10 x Gl 1.54-
1.56 (4H, m, 2 x NCbCH,), 2.99-3.25 (4H, m, 2 x CiNIH), 3.53 (2H, atJ 4.3 Hz, H-5, H-5’),
3.93-3.96 (1H, m, H-3), 3.97-4.00 (1H, m, H-2), 4004 (1H, mH-4), 4.41-4.62 (6H, m, Ph-
CH,), 5.29 (1H, ddJyn .2 10.2 Hz,J1 » 3.9 Hz, H-1), 5.42 (1H, d19.8 Hz, NH), 7.20-7.38 (15H, m,
Ar-H); ¢ (100.5 MHz, CDGJ) 14.1 (q, 2 x CH), 22.6, 26.8, 28.7, 28.8, 29.2, 29.3, 31.8 (722tx
CH,), 48.8,48.9 (2 xt, 2 x C#), 70.1, 70.2 (t, C& C-53), 71.7, 71.8, 71.8, 72.3, 73.3, 73.4 (6 X
t, Ph-CH), 80.5 (d, C-8), 81.5, 81.9 (2 x d, Ce2 C-23), 82.5 (d, C-B), 82.8 (d, C-4), 84.0 (d, C-
1p), 85.1 (d, C-8), 87.9 (d, C-#&), 127.6, 127.7, 127.7, 127.8, 127.9, 128.0, 1288.1, 128.1,
128.2, 128.3, 128.4, 128.5, 128.6 (14 x d, 14 xCAr136.8, 136.9, 137.0, 137.5, 137.8, 138.0 (6 x
s, 6 X Ar-C); HRMS (ESI) calculated for,&g3N2,0sS: 723.4407. Found: 723.4416 (MH

3.4.28.N-(Didecyl)-N’-(2,3,5-tri- O-benzyl-a,B-D-arabinofuranosyl)sulfamide 5h

General Procedure C, using sulfamitte and purification by flash chromatography (petethyl
acetate, 2:1, R0.6), afforded glycosylsulfamidgh (320 mg, 59 %g:p, 1:1) as a yellow waxy
solid. vmax (Neat) 3285 (N-H), 1350 (s, S=0), 1158 (s, S=0)'.ch88 (6H, tJ 6.7 Hz, 2 x CH),
1.18-1.35 (28H, m, 14 x G| 1.50-1.61 (4H, m, 2 x NHC}EH,), 3.00-3.19 (4H, m, 2 x CINH),
3.49 (1H, ddJs5 5 9.7 Hz,J4 5 7.4 Hz, H-5), 3.58 (1H, dds 5 10.0 Hz,J, 5 5.7 Hz, H-5’), 3.94-3.97
(AH, m, H-3), 3.97-4.00 (1H, m, H-2), 4.33 (1H, &6.8 Hz H-4), 4.42-4.58 (6H, m, Ph-GH
5.34 (1H, dJnm1 10.5 Hz, H-1), 5.43 (1H, d19.7 Hz, NH), 7.22-7.38 (15H, m, Ar-HJ}; anomer:
0.88 (6H, t,J 6.7 Hz, 2 x CH), 1.18-1.35 (28H, m, 14 x G} 1.50-1.61 (4H, m, 2 x NHCIEH,),



3.04-3.21 (4H, m, 2 x CiNH), 3.54 (2H, atJ 4.7 Hz, H-5, H-5), 3.94-3.97 (1H, m, H-3), 3.97-
4.00 (1H, m, H-2), 4.02-4.04 (1H, H-4), 4.39-4.61 (6H, m, Ph-GM 5.29 (1H, ddJun1 9.8 Hz,
Ji.2 3.9 Hz, H-1), 5.43 (1H, d] 9.7 Hz, NH), 7.22-7.38 (15H, m, Ar-Hy¢ (100.5 MHz, CDCJ)
14.1 (g, 2 x CH), 22.6, 26.8, 26.8, 28.8, 28.8, 29.3, 29.4, 29%66, 31.9 (10 x t, 20 x Gii 48.9,
48.9 (2 xt, 2 x ChN), 70.2, 70.2 (2 x t, Cef C-5p3), 71.7, 71.8, 71.8, 72.3, 73.3, 73.4 (6 x t, Ph-
CH,), 80.5 (d, C-8), 81.5, 81.9 (2 x d, Ce2 C-28), 82.5 (d, C-B), 82.7 (d, C-4), 84.0 (d, C-p),
85.1 (d, C-8), 87.8 (d, C-&), 127.7, 127.7, 127.7, 127.8, 127.9, 127.9, 12B28,1, 128.2, 128.3,
128.4, 128.4, 128.5, 128.5, 128.6 (15 x d, 15 xCHr136.9, 136.9, 137.1, 137.6, 137.8, 138.0 (6 x
s, 6 X Ar-C); HRMS (ESI) calculated for,§71N,OsS 779.5033. Found 779.5045 (MH

3.4.29.N-(Didodecyl)-N’-(2,3,5-tri-O-benzyl-a,B-D-arabinofuranosyl)sulfamide 5i

General Procedure C, using sulfamileand purification by flash chromatography (petehyl
acetate, 2:1, §0.6), afforded glycosylsulfamids (280 mg, 47 %e.:p, 1:1) as a yellow waxy solid.
vmax (N€at) 3265 (N-H), 1350 (s, S=0), 1158 (s, S=0)"céy (400 MHz, CDC}) o anomer: 0.89
(6H, t,J 6.5 Hz, 2 x CH), 1.12-1.37 (36H, m, 18 x GH 1.52-1.61 (4H, m, 2 x NHG4€H,), 3.04-
3.21 (4H, m, 2 x CbNH), 3.49 (1H, ddJs 5 9.7 Hz,J45 7.4 Hz, H-5), 3.59 (1H, dds 5 10.0 Hz,
Ji5 5.7 Hz, H-5"), 3.94-3.97 (1H, m, H-3), 3.97-4.0H(1m, H-2), 4.33 (1H, at] 6.8 Hz H-4),
4.42-4.58 (6H, m, Ph-CHl 5.35 (1H, dJyn110.5 Hz, H-1), 5.43 (1H, d} 9.7 Hz, NH), 7.22-7.38
(15H, m, Ar-H); anomer: 0.89 (6H, 1] 6.5 Hz, 2 x CH), 1.12-1.37 (36H, m, 18 x Gl 1.52-
1.61 (4H, m, 2 x NHCKECH,), 3.04-3.21 (4H, m, 2 x CilH), 3.54 (2H, at,J 4.7 Hz, H-5, H-5’),
3.94-3.97 (1H, m, H-3), 3.97-4.00 (1H, m, H-2), 24004 (1H, mH-4), 4.39-4.61 (6H, m, Ph-
CH,), 5.30 (1H, ddJnn1 9.8 Hz,J1,3.9 Hz, H-1), 5.43 (1H, dl 9.7 Hz, NH), 7.22-7.38 (15H, m,
Ar-H); 6¢(100.5 MHz, CD{J) 14.1 (q, 2 x ChH), 22.7, 26.8, 28.8, 28.8, 29.4, 29.6, 29.6, 22977,
31.7 (10 xt,20x Ch), 48.9,48.9 (2 x t, 2 x CM), 70.2, 70.2 (2 x t, Ceh C-58), 71.7, 71.8, 71.8,
72.3,73.3, 73.4 (6 x t, Ph-GH 80.5 (d, C-8), 81.5, 81.9 (2 x d, Ce2 C-28), 82.5 (d, C-B), 82.8
(d, C-4), 84.0 (d, C-p), 85.1 (d, C-8), 87.9 (d, C-&), 127.6, 127.7,127.7, 127.8, 127.8, 127.9,
127.9, 128.1, 128.2, 128.3, 128.4, 128.4, 128.8,5,2128.6 (15 x d, 15 x Ar-C), 136.8, 136.9,
137.0, 137.8, 137.9, 138.0 (6 x s, 6 x Ar-C); HRIESI) calculated for §H7gN,OsS 835.5659.
Found 835.5667 (MH.

3.4.30.N-(3,7-Dimethyloctyl)-N’-(2,3,5-tri- O-benzyl-a,p-D-arabinofuranosyl)sulfamide 5j
General Procedure C, using sulfam#je and purification by flash chromatography (petethyl
acetate, 2:1, R 0.6), afforded N-(3,7-dimethyloctyl)N’-(2,3,5-tri-O-benzyl«,B-D-
arabinofuranosyl)sulfamidgj (250 mg, 80 %gq:p, 1:1) as a yellow waxy solithmax (neat) 3270
(w, NH), 1337 (s, S=0), 1071 (s, S=0) tndy (400 MHz, CDC}) o anomer: 0.88 (9H, d] 6.7



Hz, 3 x CH), 1.10-1.16 (2H, m, C}), 1.20-1.32 (4H, m, 2 x CHl 1.48-1.58 (4H, m, 2 x CH,
CH,), 3.02-3.07 (2H, m, CHNHSQ,), 3.48 (1H, ddJs 5 9.6 Hz,Jss 7.6 Hz, H-5), 3.58 (1H, dd,
Js.59.6 Hz,J45:5.7 Hz, H-5"), 3.94-3.97 (1H, m, H-3), 3.98-4.004(lat,J 3.1 Hz, H-2), 4.35 (1H,
at,J 6.8 Hz H-4), 4.45-4.57 (6H, m, Ph-Gi 5.42 (1H, dJynn 10.6 Hz, H-1), 5.61 (1H, di.1
10.6 Hz, NH), 7.22-7.37 (15H, m, Ar-HJ;anomer: 0.88 (9H, d,6.7 Hz, 3 x CH), 1.10-1.16 (2H,
m, CHp), 1.20-1.32 (4H, m, 2 x CHi 1.48-1.58 (4H, m, 2 x CH, Gl 3.02-3.07 (2H, m,
CH,NHSO), 3.54 (2H, atJ 5.1 Hz, H-5, H-5), 3.94-3.97 (1H, m, H-3), 4.0D2.(1H, atJ 4.7
Hz, H-2), 4.04-4.07 (1H, ddlss 5.1 Hz,Js.4 3.5 Hz,H-4), 4.45-4.57 (6H, m, Ph-G) 5.37 (1H,
dd, Junn 10.2 Hz,dy 5 4.3 Hz, H-1), 5.57 (1H, dly g 10.2 Hz, NH), 7.22-7.37 (15H, m, Ar-He
(100.5 MHz, CDGJ) 19.3, 22.6, 22.7 (3 X , 3 X GH 24.6 (t, CH), 27.9, 30.4 (2 x d, 2 x CH),
36.6, 36.6 (2 x t, 2 x CH}, 39.2 (t, CH), 41.5, 41.6 (2 x t, NHCH, NHCH; B), 70.0 (t, C-5, C-
5p), 71.8, 71.8, 72.0, 72.3, 73.3, 73.4 (6 x t, PBCBO.8 (d, C-8), 81.2, 81.8 (2 x d, Ce2 C-2B),
82.3 (d, C-B ), 83.3 (d, C-4,), 84.3 (d, C-p), 84.8 (d, C-3,), 88.2 (d, C-&), 127.7, 127.7, 127.7,
127.8, 127.9, 127.9, 127.9, 128.0, 128.2, 128.8,3,2128.4, 128.5, 128.5, 128.6 (15 x d, 15 X Ar-
C), 136.7, 136.8, 136.9, 137.4, 137.7, 137.9 (6, 6 X Ar-C); HRMS (ESI) calculated for
CaaHs:N>06S 639.3468. Found 639.3469 (NH

3.4.31.N-(Hexyl)-N’-(a-D-arabinopyranosyl)sulfamide 6a

General Procedure F, using sulfamifig and purification by RP-HPLC (Luna C-18 column
(Phenomenex); eluent: A (0.05 % TFA in®) and B MeCN; gradient: the sample was run at 1
mL/min with a gradient of 35-85 % B; column ove: °C; detection: CAD), afforded de-protected
sulfamide 6a (18 mg, 42 %) as white solida]p® -11.6 €, 0.5 in CHOH); m.p 125-128 °C
(MeOH/EO); vmax (neat) 3310 (br, OH), 1318 (s, S=0), 1134 (s, S=@)"; &y (400 MHz,
CDsCN) 0.92 (3H, tJ 7.3 Hz, CH), 1.28-1.38 (6H, m, 3 x CiH) 1.48-1.54 (2H, m, NHC}CH,),
2.93-3.01 (2H, m, CpNH), 3.46 (1H, atJ 8.3 Hz, H-2), 3.51-3.56 (2H, m, H-3, H-5), 3.77-3.8
(2H, m, H-4, H-5’), 4.27 (1H, at}; »8.9 Hz, H-1), 5.07-5.13 (1H, MNHCH,), 6.12 (1H, dJinH
9.8 Hz, NHSQ); ¢ (100.5 MHz, CROD) 12.9 (q, CH), 22.2, 26.2, 29.1, 31.2 (4 x t, 4 x @H
42.6 (t, CHNH), 66.7 (t, C-5), 68.3 (d, C-4), 70.0 (d, C-23.5 (d, C-3), 85.1 (d, C-1); HRMS
(ESI) calculated for GH24NoNaQsS 335.1253. Found 335.1246 (Ma

3.4.32.N-(Octyl)-N’-(a-D-arabinopyranosyl)sulfamide 6b

General Procedure F, using sulfamifle, and purification by RP-HPLC (Luna C-18 column
(Phenomenex); eluent: A (0.05 % TFA in®) and B MeCN; gradient: the sample was run at 1
mL/min with a gradient of 35-85 % B; column ove®:. °C; detection: CAD), afforded de-protected
sulfamide 6b (16 mg, 36 %) as white solida]p?® -15.6 €, 0.5 in MeOH); m.p 115-118 °C



(MeOH/EO); vmax (neat) 3315 (br, OH), 1316 (s, S=0), 1152 (s, S=@)" &y (400 MHz,
CDsCN) 0.91 (3H, tJ 6.7 Hz, CH), 1.29-1.36 (10H, m, 5 x Gi{ 1.48-1.54 (2H, m, NHC}CH,),
2.93-3.00 (2H, m, ChNH), 3.45 (1H, at) 8.3 Hz, H-2), 3.51-3.54 (1H, m, H-3), 3.55-3.56 (IHh|
H-5), 3.78-3.80 (1H, m, H-4), 3.81 (1H, #2.9 Hz, H-5"), 4.27 (1H, at]; 8.1 Hz, H-1), 5.07-5.13
(1H, m,NHCH,); ¢ (100.5 MHz, CROD) 13.0 (g, CH), 22.3, 26.5, 28.8, 29.0, 29.1, 31.8 (6 x t, 6
x CHy), 42.6 (t, CHNH), 66.7 (t, C-5), 68.3 (d, C-4), 70.0 (d, C-23.5 (d, C-3), 85.1 (d, C-1);
HRMS (ESI) calculated for gH2eNNaQsS 363.1566. Found 363.1570 (Ma

3.4.33.N-(Decyl)-N’-(a-D-arabinopyranosyl)sulfamide 6c¢

General Procedure F, using sulfamifle and purification by RP-HPLC (Luna C-18 column
(Phenomenex); eluent: A (0.05 % TFA in®) and B MeCN; gradient: the sample was run at 1
mL/min with a gradient of 50-85 % B; column ove#: °C; detection: CAD), afforded de-protected
sulfamide 6¢ (21 mg, 45 %) as white solidp]p®® -14 €, 0.5 in CHOH); m.p. 103-105 °C
(MeOH/EO); vmax (neat) 3340 (br, OH), 1340 (s, S=0), 1157 (s, S=@)"; &y (500 MHz,
CDsCN) 0.90 (3H, tJ 6.7 Hz, CH), 1.29-1.36 (14H, m, 7 x G 1.49-1.53 (2H, m, NHC}CH,),
2.95-2.99 (2H, t, CbNH), 3.44 (1H, atJ 7.3 Hz, H-2), 3.53-3.56 (2H, m, H-3, H-5), 3.773.8
(1H, m, H-4), 3.84 (1H, dls5 4.0 Hz, H-5"), 4.27 (1H, d}; 7.6 Hz, H-1), 5.03 (1H, tJ5.8 Hz,
NHCHy,); 6¢ (100.5 MHz, CROD) 13.0 (g, CH), 22.3, 26.5, 29.0, 29.3, 31.6 (5 x t, 8 xLHI2.6

(t, CH:NH), 66.7 (t, C-5), 68.3 (d, C-4), 70.0 (d, C-23.5 (d, C-3), 85.1 (d, C-1); HRMS (ESI)
calculated for gHsN-NaGsS 391.1879. Found 391.1881 (M)a

3.4.34.N-(Dodecyl)N’ -(a-D-arabinopyranosyl)sulfamide 6d

General Procedure F, using sulfamige, and purification by RP-HPLC (Luna C-18 column
(Phenomenex); eluent: A (0.05 % TFA in®) and B MeCN; gradient: the sample was run at 1
mL/min with a gradient of 50-85 % B; column ove: °C; detection: CAD), afforded de-protected
sulfamide6d (19 mg, 40 %) as white solido]p?® -12.3 €, 0.5 in CHOH); m.p 108-110 °C
(MeOH/EO); vmax (neat) 3320 (br, OH), 1330 (s, S=0), 1154 (s, S=@)"; &y (400 MHz,
CDsCN) 0.91 (3H, tJ 7.3 Hz, CH), 1.27-1.36 (18H, m, 9 x G 1.47-1.54 (2H, m, NHC}CH,),
2.94-3.00 (2H, m, CkNH), 3.45 (1H, atJ 8.0 Hz, H-2), 3.52-3.54 (1H, m, H-3), 3.54-3.56 (1hi
H-5), 3.77-3.80 (1H, m, H-4), 3.80-3.82 (1H, m, BI-8.27 (1H, d,J; »7.3 Hz, H-1), 5.04 (1H, t]

6.6 Hz, NHCH); 6¢ (100.5 MHz, CROD) 13.0 (g, CH), 22.3, 26.5, 29.0, 29.0, 29.1, 29.3, 29.3,
29.3,29.4, 31.6 (10 x t, 10 x GK42.6 (t, CHNH), 66.7 (t, C-5), 68.3 (d, C-4), 70.0 (d, C-23,¥
(d, C-3), 85.1 (d, C-1); HRMS (ESI) calculated for;H3sN,NaGsS 419.2192. Found 419.2201
(MNa").



3.4.35.N-(Tetradecyl)-N"-(a-D-arabinopyranosyl)sulfamide 6e

General Procedure F, using sulfamifle and purification by RP-HPLC (Luna C-18 column
(Phenomenex); eluent: A (0.05 % TFA in®) and B MeCN; gradient: the sample was run at 1
mL/min with a gradient of 50-85 % B; column ove#: °C; detection: CAD), afforded de-protected
sulfamide 6e (23mg, 47 %) as white solido]p®® -11.4 €, 0.5 in MeOH); m.p 118-128 °C
(MeOH/EO); vmax (neat) 3410 (br, OH), 1325 (s, S=0), 1149 (s, S=@)"; &y (400 MHz,
CDsCN) 0.91 (3H, t,J 6.5 Hz, CH), 1.27-1.37 (22H, m, 11 x GH 1.49-1.52 (2H, m,
NHCH,CH,), 2.94-3.00 (2H, m, C#NH), ), 3.45 (1H, atJ 8.3 Hz, H-2), 3.51-3.54 (1H, m, H-3),
3.54-3.56 (1H, m, H-5), 3.77-3.80 (1H, m, H-4), 3382 (1H, m, H-5"), 4.27 (1H, d;,7.8 Hz,
H-1), 5.02-5.07 (1H, m, NHCH} 6¢ (100.5 MHz, CROD) 13.0 (q, CH), 22.3, 26.5, 29.0, 29.0,
29.1, 29.3, 29.3, 29.3, 29.4, 31.6 (10 x t, 12 %)CH2.6 (t, CHNH), 66.7 (t, C-5), 68.3 (d, C-4),
70.0 (d, C-2), 73.5 (d, C-3), 85.1 (d, C-1); HRMBS() calculated for ¢H41N20sS 425.2685.
Found 425.2699 (MN.

3.4.36.N,N-(Dihexyl)-N’-(a-D-arabinopyranosyl)sulfamide 6f

General Procedure F, using sulfamiff and purification by RP-HPLC (Luna C-18 column
(Phenomenex); eluent: A (0.05 % TFA in®) and B MeCN; gradient: the sample was run at 1
mL/min with a gradient of 50-85 % B; column ove®:. °C; detection: CAD), afforded de-protected
sulfamide6f (12 mg, 41 %) as yellow waxy solict]p?°-12.1 €, 0.5 in MeOH);vmax (Neat) 3366
(br, OH), 1334 (s, S=0), 1135 (s, S=0)tndy (400 MHz, CRCN) 0.92 (6H, tJ 6.5 Hz, 2 x
CHs), 1.29-1.37 (12H, m, 6 x GH 1.53-1.62 (4H, m, 2 x NHCI€H,), 3.03-3.15 (4H, t, 2 x
CH,NH), 3.43 (1H, at,) 8.3 Hz, H-2), 3.50-3.55 (2H, m, H-3, H-5), 3.77B(@H, m, H-4), 3.80-
3.82 (1H, m, H-5), 4.24 (1H, dj; »7.8 Hz, H-1):6¢ (100.5 MHz, CROD) 12.9 (q, 2 x Ch), 22.3,
26.2, 28.8, 31.3 (4 x t, 8 x GH 49.1 (t, 2 x CKNH), 66.4 (t, C-5), 68.2 (d, C-4), 70.1 (d, C-2),
73.5 (d, C-3), 85.0 (d, C-1); HRMS (ESI) calculafed C;7H37N,06S 397.2372. Found 397.2380
(MH™).

3.4.37.N,N-(Dioctyl)-N’-(a-D-arabinopyranosyl)sulfamide 6g

General Procedure F, using sulfamifig and purification by RP-HPLC (Luna C-18 column
(Phenomenex); eluent: A (0.05 % TFA in®) and B MeCN; gradient: the sample was run at 1
mL/min with a gradient of 50-85 % B; column ove®:. °C; detection: CAD), afforded de-protected
sulfamide6g (14 mg, 45 %) as yellow waxy solici]p?°-14.8 €, 0.5 in MeOH):vmax (Neat) 3396
(br, OH), 1313 (s, S=0), 1140 (s, S=0)tndy (400 MHz, CRCN) 0.91 (6H, tJ 6.2 Hz, 2 x
CHs), 1.26-1.37 (20H, m, 10 x Gl 1.54-1.61 (4H, m, 2 x NHCI€H,), 3.02-3.14 (4H, m, 2 x
CH.,NH), 3.43 (1H, atJ 8.1 Hz, H-2), 3.49-3.55 (2H, m, H-3, H-5), 3.753&H, m, H-4, H-5"),



4.24 (1H, dJ; 7.6 Hz, H-1);5¢ (200.5 MHz, CRROD) 13.0 (q, 2 x CH), 22.3, 26.5, 28.8, 28.9,
28.9,31.5(6 xt, 12 x Chi 49.1 (t, 2 x CHNH), 66.4 (t, C-5), 68.2 (d, C-4), 70.1 (d, C-23,.5 (d,
C-3), 85.1 (d, C-1); HRMS (ESI) calculated fosB84sN-06S 453.2998. Found 453.3007 (MH

3.4.38.N,N-(Didecyl)-N’-(a-D-arabinopyranosyl)sulfamide 6h

General Procedure F, using sulfamifle, and purification by RP-HPLC (Luna C-18 column
(Phenomenex); eluent: A (0.05 % TFA in®) and B MeCN; gradient: the sample was run at 1
mL/min with a gradient of 50-85 % B; column ove: °C; detection: CAD), afforded de-protected
sulfamide6h (16 mg, 41 %) as yellow waxy solidt]p*°-13.2 €, 0.5 in MeOH):vmax (Neat) 3389
(w, NH), 1337 (s, S=0), 1137 (s, S=0) &tndy (400 MHz, CQCN) 0.91 (6H, tJ 6.5 Hz, 2 x
CHs), 1.27-1.37 (28H, m, 14 x GH 1.54-1.61 (4H, m, 2 x NHCIEH,), 3.04-3.15 (4H, t, 2 x
CHyNH), 3.44 (1H, atJ) 8.1 Hz, H-2), 3.50-3.57 (2H, m, H-3, H-5), 3.77-3@&H, m, H-4, H-5’),
4.26 (1H, atJ9.0 Hz, H-1), 5.96 (1H, dl; nv 9.8 Hz, NHSQ); 6¢ (100.5 MHz, CROD) 13.0 (q, 2

X CHg), 22.3, 26.4, 28.8, 28.9, 29.0, 29.3, 29.3, 38.8 {, 16 x CH), 49.1 (t, 2 x CKHNH), 66.4 (t,
C-5), 68.2 (d, C-4), 70.1 (d, C-2), 73.5 (d, C-8p.1 (d, C-1); HRMS (ESI) calculated for
Ca2sHs3N206S 509.3624. Found 509.3634 (MH

3.4.39.N,N-(Didodecyl)N’-(a-D-arabinopyranosyl)sulfamide 6i

General Procedure F, using sulfamifie and purification by RP-HPLC (Luna C-18 column
(Phenomenex); eluent: A (0.05 % TFA in®) and B MeCN; gradient: the sample was run at 1
mL/min with a gradient of 50-85 % B; column ove: °C; detection: CAD), afforded de-protected
sulfamide6i (13 mg, 39 %) as yellow waxy solidt]p*°-15.2 €, 0.5 in MeOH):vmax (neat) 3385
(br, OH), 1315 (s, S=0), 1132 (s, S=0)tndy (400 MHz, CRCN) 0.91 (6H, tJ 6.5 Hz, 2 x
CHs), 1.27-1.37 (36H, m, 18 x Ci 1.54-1.61 (4H, m, 2 x NHCi€H,), 3.04-3.15 (4H, t, 2 x
CHyNH), 3.44 (1H, atJ) 8.1 Hz, H-2), 3.50-3.57 (2H, m, H-3, H-5), 3.77-3@&H, m, H-4, H-5’),
4.26 (1H, atJ9.0 Hz, H-1), 5.96 (1H, dl; nu9.8 Hz, NHSQ); 8¢ (100.5 MHz, CROD) 13.0 (q, 2

X CHg), 22.3, 26.4, 28.8, 29.0, 29.1, 29.2, 29.3, 2984, 31.6 (10 x t, 20 x G 49.1 (t, 2 x
CHyNH), 66.4 (t, C-5), 68.2 (d, C-4), 70.1 (d, C-2B.5 (d, C-3), 85.1 (d, C-1); HRMS (ESI)
calculated for GHg:N>OsS 565.4250. Found 565.4255 (MH

3.4.40.N-(3,7-Dimethyloctyl)-N’-(a-D-arabinopyranosyl)sulfamide 6j

General Procedure F, using sulfamiflg and purification by RP-HPLC (Luna C-18 column
(Phenomenex); eluent: A (0.05 % TFA in®) and B MeCN; gradient: the sample was run at 1
mL/min with a gradient of 50-85 % B; column ove®:. °C; detection: CAD), afforded de-protected
sulfamide6j (10 mg, 43 %) as yellow waxy solict]p?°-11.2 €, 0.5 in MeOH);vmax (Neat) 3391



(br, OH), 1314 (s, S=0), 1134 (s, S=0)tmy (400 MHz, CRICN) 0.88-0.91 (9H, m, 3 x G
1.16-1.21 (2H, m, Ch), 1.32-1.36 (6H, m, 3 x Cfj 1.54-1.59 (2H, m, 2 x CH), 2.98-3.05 (2H, m,
CH.,NH), 3.44 (1H, atJ 8.1 Hz, H-2), 3.50-3.57 (2H, m, H-3, H-5), 3.768@H, m, H-4, H-5"),
4.27 (1H, atJ 9.0 Hz, H-1), 5.00-5.02 (1H, m, NHGH 6.11 (1H, dJ. nn 10.2 Hz, NHSQ); 8¢
(100.5 MHz, CRQOD) 18.4, 22.5, 22.6 (3 x q, 3 X GH24.4 (t, CH), 27.7, 30.2 (2 x d, 2 X CH),
36.2 (t, CH), 36.9 (t, CH), 39.0 (t, CHCH,NH), 40.7 (t, CHNH), 66.7 (t, C-5), 68.3 (d, C-4),
70.1 (d, C-2), 73.5 (d, C-3), 85.1 (d, C-1); HRMES() calculated for gH3:NoNaQ;S 391.1879.
Found 391.1887 (MNa

3.4.41.1-Azido-3,7-dimethyloctane 8

General procedure D, using alcohigl and purification by flash chromatography (petrethyl
acetate, 2:1, 0.9), afforded azid8 (4.26 g, 75 %) as a clear Qilnax(KBr) 2096 (s, N) cm™; &y
(500 MHz, CDC}) 0.85-0.89 (9H, m, 3 x C§ 1.11-1.15 (2H, m, C}), 1.21-1.31 (2H, m, C}),
1.35-1.41 (2H, m, Ch), 1.48-1.50 (2H, m, CH), 1.51-1.64 (2H, m, 2 x CH), 3.23-3.29 (2H, m,
CH,Na); 8¢ (125 MHz, CDC4) 19.3, 22.6, 22.7 (3 X ¢, 3.X GH24.6 (t, CH), 27.9, 30.3 2 x d, 2 X
CH), 35.7, 37.0, 39.2 (3 x t, 3 X GH 49.5 (t, CHN3); HRMS (ESI) calculated for gH.sNO
174.1858. Found 174.1853 (MyAH30"). Required for @H2:1Ns: C 65.53 %, H 11.55 %, 22.93 %;
Found C 65.74 %, H 11.54 %, 22.72 %.

3.4.42.3,7-Dimethyl-1-octanamine 9

General procedure E, using az®jeand purification by flash chromatography (petethyl acetate,
2:1, R 0.2), afforded amin@ (1.6 g, 63 %) as a clear Oiax (Neat) 3260 (w, C-Nb cm™; 8 (500
MHz, CDCk) 0.81-0.83 (9H, m, 3 x C§}l 1.10-1.27 (8H, m, 4 x CH} 1.40-1.49 (2H, m, 2 x CH),
1.89 (s,NH), 2.63-2.70 (2H, m, CHNH); 6c (125 MHz, CDC}) 19.6, 22.6, 22.7 (3 x q, 3.x GH
24.6 (t, CH), 27.9, 30.4 (2 x d, 2 x CH), 37.3, 39.2, 39.%(8 3 x CH), 40.7 (t,_CHNH); (ESI)
calculated for GH24N: 158.1909. Found: 158.1906 (MH

3.4.43.2-(2-(Benzyloxy)ethoxy)ethanol 11%

General procedure G, using diethylene glyctda, and purification by flash column
chromatography (petrol: ethyl acetate, 4:1 to R10.2 in 1:1), afforded benzyl ethgéta (6.20 g,
25% vyield) as pale yellow oiby (400 MHz, CDCY) 3.61-3.65 (4H, m, 2 x Chl 3.69-3.75 (4H, m,

2 x CH,), 4.58 (2H, s, PhCH), 7.28-7.35 (5H, Ar-H)pc (100.5 MHz, CDCdJ) 61.7 (t,_CHOH),
69.4, 70.4, 72.5 (3 x t, 3 x OGH 73.3 (t, PhCH), 127.7, 127.9, 128.5 (3 x d, Ar-C), 138.0 (s, Ar-
C); HRMS(ESI): calculated for gH1703: 197.1172. Found: 197.1169 (MH



3.4.44 2-(2-(2-(Benzyloxy)ethoxy)ethoxy)ethanol 17D

General procedure G, using triethyleneglyddlb, and purification by flash chromatography
(petrol: ethyl acetate, 2:1R.2), afforded benzyl ethérilb (6.56 g, 36 %) as a pale yellow dil
(400 MHz, CDC}) 2.75 (1H, s, OH), 3.58-3.71 (12H, m, 6 x OfHL.55 (2H, s, PhCH, 7.26-
7.33 (5H, m, Ar-H);3¢ (100.5 MHz, CDGCJ) 61.7 (t, CHOH), 69.4 (t, OCH), 70.4 (t, OCH), 70.6

(t, OCH,), 70.7 (t, OCH), 72.5 (t, OCH), 73.2 (t, PhCh), 127.6, 127.7, 128.3 (3 x d, Ar-C), 138.2
(s, Ar-C); HRMS (ESI) calculated for;@H,0NaQy: 263.1259 Found: 263.1250 (MNa

3.4.45 2-(2-(2-(2-(Benzyloxy)ethoxy)ethoxy)ethoxy)ethandl1®

General procedure G, using tetraethylene glyidid and purification by flash chromatography
(petrol: ethyl acetate, 5:1 to ethyl acetateQR in 3:1), afforded benzyl eth&ic (23.13 g, 65%
yield) as a yellow oiléy (400 MHz, CDC}) 3.59-3.72 (16H, m, 8 x OCGH 4.57 (2H, s, PhCH),
7.26-7.34 (5H, m, Ar-H)$c (100.5 MHz, CDGJ) 61.8 (t,_CHOH), 69.5 (t, OCH), 70.4 (t, OCH),
70.6 (t, OCH), 70.6 (t, OCH), 70.7 (t, OCH), 70.7 (t, OQCH), 72.7 (t, OCH), 73.3 (t, PhCH),
127.7,127.8, 128.4 (3 x d, Ar-C), 138.2(s, Ar-RMS (ESI): calculated for {g8H250s: 285.1697.
Found: 285.1702 (MB.

3.4.46.((2-(2-Azidoethoxy)ethoxy)methyl)benzene 12a

General procedure D, using alcoldla and purification by flash chromatography (petrethyl
acetate, 1:1, {0.8), afforded azidé2a (0.45 g, 94 %) as a clear Qi (neat) 2099 (s, § cm™;
oy (500 MHz, CDCY) 3.39 (2H, t,J 5.0 Hz, CHN3), 3.64-3.69 (6H, m, 3 x Ci{ 4.58 (2H, s,
PhCH), 7.27-7.35 (5H, m, Ar-H)¢ (125 MHz, CDC}) 50.7 (t, CHNs3), 69.4, 70.0, 70.7 (3 x t, 3 x
CHy), 73.3 (t, PhCH), 127.6, 127.7, 128.4 (3 x d, 5 x Ar-C), 138.1 £s;C); HRMS (ESI)
calculated for ¢H;sN3NaQ, 244.1062. Found 244.1074 (MNa

3.4.47 ((2-(2-(2-Azidoethoxy)ethoxy)ethoxy)methyl)benzen&2b

General procedure D, using alcoldlb, and purification by flash chromatography (petrethyl
acetate, 1:1, {0.4), afforded azid@2b (4.38 g, 98 %) as a clear Oy (Neat) 2097 (s, § cm™;
oy (400 MHz, CDCY) 3.36 (2H, t,J 4.0 Hz, CHN3), 3.63-3.68 (10H, m, 5 x G 4.56 (2H, s,
PhCH), 7.26-7.34 (5H, m, Ar-H)3¢c (125 MHz, CDC}) 50.6 (t, CHN3), 69.4, 70.0, 70.6, (3 x t, 5
X CHp), 73.2 (t, PhCh), 127.5, 127.7, 128.3 (3 x d, 5 x Ar-C), 138.2 £s;C); HRMS (ESI)
calculated for GH;9N3NaO; 288.1324. Found 288.1319 (MNa

3.4.48.((2-(2-(2-(2-Azidoethoxy)ethoxy)ethoxy)ethoxy)metHjbenzene 12c



General procedure D, using alcoHdlc, and purification by flash chromatography (petrahye
acetate, 1:1, /0.5), afforded azid&2c (0.54 g, 91 %) as a clear Obax(neat) 2097 (s, N cm-1;

oy (500 MHz, CDCY) 3.37 (2H, t,J 5.0 Hz, CHN3y), 3.63-3.66 (14H, m, 7 x G 4.56 (2H, s,
PhCH), 7.26-7.33 (5H, m, Ar-H)dc (125 MHz, CDC}) 50.7 (t, CHN3), 69.5, 70.1, 70.5, 70.6,
70.7, 70.8, 70.9 (7 x t, 7 x GH 73.3 (t, Ph-Ch), 127.9, 128.3, 128.6 (3 x d, 3 x Ar-C, 138.3 (s,
Ar-C); HRMS (ESI) calculated for GsH24N204 310.1767. Found 310.1764 (MH

3.4.49.2-(2-(Benzyloxy)ethoxy)ethanamine 13a

General procedure E, using azitiza, and purification by flash chromatography (DCM: @14,
19:1, R 0.1), afforded amin&3a (0.25 g, 71 %) as a clear Qi (neat) 3260 (w, Nb cmi* ; 84
(500 MHz, CDC}¥) 2.09 (2H, s, Nb), 2.85 (2H, t,J 5.0 Hz, OCH), 3.50 (2H, t,J 5.0 Hz,
CHuNHy), 3.62-3.64 (4H, m, 2 x CM4.56 (2H, s, PhC}), 7.25-7.34 (5H, m, Ar-H)j¢c (125 MHz,
CDCl3) 41.3 (t,_ CHNH,), 69.4,70.3 (2 x t, 2 x Ch, 72.3 (t, OCHCH;NH,), 73.3 (t, Ph-Ch),
127.7, 127.8, 128.3, 128.3, 128.4 (5 x d, 5 x Ar-838.0 (s, Ar-C); HRMS (ESI) calculated for
C11H1sNO, 196.1338. Found 196.1336 (MM

3.4.50.2-(2-(2-(Benzyloxy)ethoxy)ethoxy)ethanamine 13b

General procedure E, using azitizb, and purification by flash chromatography (DCM: O,
19:1, R 0.1), afforded amin&3b (3.10 g, 80 %) as a clear Qi (neat) 3260 (w, NB) cm™* ; &y
(400 MHz, CDC})* 1.81 (2H, s, Nh), 2.84 (2H, tJ 6.0 Hz, OCHCH,NH,), 3.41 (2H, tJ 8.0 Hz,
CHyNH,), 3.61-3.67 (8H, m, 4 x CM4.55 (2H, s, PhC}), 7.24-7.32 (5H, m, Ar-H)j¢c (125 MHz,
CDCl3) 41.7 (t,_CHNHy), 69.4, 70.3, 70.56 (3 x t, 5.x GK73.2 (t, PhCH), 127.6, 127.7, 128.3 (3
x d, 5 x Ar-C), 138.2 (s, Ar-C); HRMS (ESI) calctdd for GsH,i;NNaG; 262.1419. Found
262.1414 (MNA).

3.4.51.2-(2-(2-(2-(Benzyloxy)ethoxy)ethoxy)ethoxy)ethaname 13c

General procedure E, using azitldc, and purification by flash chromatography (DCM: Otd,
19:1, R 0.1), afforded amin&3c (0.23 g, 67 %) as a clear Oiknax (neat) 3264 (w, Nk cm™; &y
(500 MHz, CDC}) 2.23 (2H, s, -NH), 2.79 (2H, tJ 5.0 Hz, OCHCH;NH), 3.52 (2H, tJ 5.0 Hz,
CH,NH,), 3.62-3.68 (12H, m, 6 x GH4.56 (2H, s, PhCH, 7.25-7.34 (5H, m, Ar-H)dc (125
MHz, CDCk) 40.9 (t,_CHNH,), 69.4, 69.6, 70.3, 70.4, 70.4, 70.6, 71.0 (7 X x, CH,), 73.2 (t,
PhCH), 127.8, 128.0, 128.3 (3 x d, 5 x Ar-C), 137.8 £s;C); HRMS (ESI) calculated for
C1sH26NO,4 284.1862. Found 284.1863 (MH

3.4.52.Tert-butyl N-2-(2-(Benzyloxy)ethoxy)ethylsulfamoylcarbamate 14a



General procedure A, using amih®8a, and purification by flash chromatography (DCM: @14,
19:1, R 0.5), afforded sulfamoylcarbamatda (0.36 g, 93 %) as a white solid. m.p. 68-70 °C
(petrol/ ethyl acetate)pmax(neat) 1708 (s, C=0), 1351 (s, S=0), 1139 (s, Sy 54 (500 MHz,
CDCls) 1.46-1.48 (9H, s, C(CH), 3.29 (2H, gJ 5.5 Hz, CHNH), 3.61-3.64 (6H, m, 3 x CH|
4.57 (2H, s, PhCH, 5.63(1H, tJ 10 Hz CH,NH), 7.26-7.35 (5H, m, Ar-H)3c (125 MHz, CDC})
27.9 (q, C(CH)3), 43.6 (t,_CHNH), 69.3, 70.2 (2 x t, 3 x CHl 73.3 (t, PhChH), 83.5 (s, C(Ch)3),
127.7, 127.9, 128.4 (3 x d, 3 x Ar-C), 138.0 (5;@r 150.4 (s, C=0); HRMS (ESI) calculated for
C1eH26N2NaQsS 397.1409. Found 397.1410 (Ma

3.4.53.Tert-butyl N-2-(2-(2-(Benzyloxy)ethoxy)ethoxy)ethylsulfamoylcdramate 14b

General procedure A, using amih8b, and purification by flash chromatography (DCM: @,

19:1, R 0.4), afforded sulfamoylcarbamatdb (1.35 g, 39 %) as a clear Oilnax (neat) 1715 (s,
C=0), 1350 (s, S=0), 1150 (s, S=0)tny (500 MHz, CDC}) 1.44-1.47 (9H, s, C(Chk), 3.27-
3.30 (2H, m, CHNH), 3.61-3.67 (10H, m, 5 x G} 4.57 (2H, s, Ph-CH, 7.26-7.34 (5H, m, Ar-
H); 6c (125 MHz, CDC}) 28.0 (g, C(CH)3), 43.6 (t,_CHNH), 69.3, 70.1, 70.6 (3 x t, 5 X GH

73.2 (t, PhCH), 83.2 (s, C(Ch)3), 127.6, 127.8, 128.3 (3 x d, 5 x Ar-C), 138.1AsC), 150.4 (s,
C=0); HRMS (ESI) calculated for;gHzN,NaO,S 441.1671. Found 441.1666 (MNa

3.4.54.Tert-butyl N-2-(2-(2-(2-(benzyloxy)ethoxy)ethoxy)ethoxy)ethylstamoylcarbamate 14c

General procedure A, using amihdc and purification by flash chromatography (DCM: @€,

19:1, R 0.3), affordedsulfamoylcarbamaté4c (0.33 g, 91 %) as a clear oOilnax (neat) 1729 (s,
C=0), 1350 (s, S=0), 1090 (s, S=0) gndy (400 MHz, CDC}) 1.47 (9H, s, C(Ch)3), 3.29-3.31
(2H, m, CHNH), 3.59-3.68 (14H, m, 7 x G 4.57 (2H, s, PhC}), 7.25-7.34 (5H, m, Ar-H)3c

(125 MHz, CDC}) 28.1 (q, C(CH)3), 43.7 (t,_CHNH), 69.4, 70.1, 70.6 (3 xt, 7 X GH 73.2 (t,
PhCH), 83.2 (s, C(CH)3), 127.6, 127.8, 128.3 (3 x d, 3 x Ar-C), 138.248,C), 150.5 (s, C=0);
HRMS (ESI) calculated for £gHzsNo.NaQsS 485.1934. Found 485.1921 (Ma

3.4.55.N-(2-(2-(Benzyloxy)ethoxy)ethyl)sulfamide 15a

General procedure B, using sulfamoylcarbamiste and purification by flash chromatography
(DCM: MeOH, 19:1, R0.2), afforded sulfamidé5a (1.1 g, 88 %) as a yellowish brown waxy
solid. vmax (Neat) 3253 (N-H), 1333 (s, S=0), 1127 (s, S=39)(400 MHz, CDC}) 3.34 (2H, t,J
4.0 Hz, CHNH), 3.61-3.65 (6H, m, 3 x ChHl 4.54 (2H, s, PhC}), 7.26-7.38 (5H, m, Ar-H)dc
(125 MHz, CDC}) 43.1 (t,_CHNH), 68.6, 69.7 (2 x t, 3 x G 72.8 (t, Ph-CH), 127.8, 127.9,
128.4 (3 x d, 5 x Ar-C), 137.1 (s, Ar-C); HRMS (E®hlculated for gH1sNoNaO,S 297.0855.
Found 297.0870 (MNa.



3.4.56.N-2-(2-(2-(Benzyloxy)ethoxy)ethoxy)ethyl)sulfamide 3b

General procedure B, using sulfamoylcarbaniate, and purification by flash chromatography
(petrol: ethyl acetate, 1:2,R.3), afforded sulfamid&5b (0.76 g, 76 %) as a yellow waxy solid.
Vmax (Neat) 3277 (N-H), 1335 (s, S=0), 1132 (s, S=0)cén (400 MHz, CDC}) 3.32 (2H, tJ 4.7
Hz, CH,NH), 3.62-3.68 (10H, m, 5 x G 4.57 (2H, s, Ph-C}), 7.26-7.36 (5H, m, Ar-H)}¢c (125
MHz, CDCk) 43.4 (t, CHNH), 69.1, 69.7, 70.2, 70.3 (4 x t, 5 x §H73.1 (t, PhCH), 127.8,
128.0, 128.4 (3 x d, 5 x Ar-C), 137.7 (s, Ar-C); MB (ESI) calculated for GH.o,NoNaGsS
341.1147. Found 341.1142 (MNa

3.4.57.N-2-(2-(2-(2-(Benzyloxy)ethoxy)ethoxy)ethoxy)ethylygfamide 15c

General procedure B, using sulfamoylcarbaniste and purification by flash chromatography
(petrol: ethyl acetate, 1:2,:R.2), afforded sulfamid&5c (0.15 g, 65 %) as a yellow waxy solid.
Vmax (Neat) 3251 (N-H), 1332 (s, S=0), 1082 (s, S=0)cén (400 MHz, CDC}) 3.29 (2H, tJ 4.0
Hz, CHNH), 3.59-3.65 (14H, m, 7 x GH 4.58 (2H, s, PhCH, 7.26-7.35 (5H, m, Ar-H)sc
(100.5 MHz, CDGJ) 43.6 (t,_CHNH), 69.2, 69.6, 69.9, 70.2 (4 x t, 7.x @H73.2 (t, PhChH),
127.7,128.1, 128.4 (3 x d, 3 x Ar-C), 137.9 (s:@r HRMS (ESI) calculated for gH26N2NaG:S
385.1409. Found 385.1400 (MNa

3.4.58.N-(2-(2-(Benzyloxy)ethoxy)ethyl)N’-(2,3,5-tri- O-benzyl-a,B-D-
arabinofuranosyl)sulfamide 16a

General procedure C, using sulfamidss, and purification by flash chromatography (peteghyl
acetate, 2:1, R0.2), afforded glycosylsulfamidé6a (0.36 g, 74 %ga:p, 1:1) as a yellow waxy
solid. vmax (N€at) 3267 (N-H), 1348 (s, S=0), 1074 (s, S=O)-cbn (400 MHz, CDC}) a anomer:
3.18-3.27 (2H, m, NHC}), 3.47-3.49 (1H, m, H-5), 3.55-3.63 ( 7H, m, 3 MLCH-5’), 3.93-3.97
(1H, m, H-3), 4.01 (1H, at] 3.5 Hz, H-2), 4.36 (1H, 1] 5.5 Hz, H-4), 4.45-4.56 (8H, m, PhGH
5.40 (1H, d,J;nn 10.2 Hz, H-1), 5.78 (1H, dlyy1 10.6 Hz, NH), 7.22-7.36 (20H, m, Ar-HJ;
anomer: 3.18-3.27 (2H, m, NHGH 3.52 (2H, dJJ 5.5 Hz, H-5, H-5’), 3.55-3.63 ( 6H, m, 3 x GH
3.93-3.97 (1H, m, H-3), 3.99 (1H, a4.3 Hz, H-2), 4.03-4.05 (1H, m, H-4), 4.45-4.56 (8H,
PhCH), 5.36 (1H, ddJ; »4.3 Hz,Jw1 10.2 Hz, H-1), 5.62 (1H, dlyn 1 10.2 Hz, NH), 7.22-7.36
(20H, m, Ar-H);d¢ (100.5 MHz, CD(GJ) 43.1, 43.3 (2 x t, NHCk, NHCH,p), 69.3, 69.6, 69.7 (3
x t, 3x CH), 70.1, 70.2 (2 x t, Céh C-38), 71.7, 71.8, 71.9, 72.3,73.2, 73.2, 73.3, 73.4 {88 X
PhCH), 80.7 (d, C-8), 81.2, 81.8 (2 x d, Ce2 C-23), 82.4 (d, C-B), 82.6 (d, C-4), 84.2 (d, C-
1B), 85.2 (d, C-8), 88.3 (d, C-&), 127.7, 127.7, 127.7, 127.8, 127.8, 127.8, 12028.0, 128.1,
128.2, 128.2, 128.4, 128.4, 128.5, 128.5, 128.8,6,2128.6 (18 x d, Ar-C), 136.8, 136.9, 137.0,



137.5, 137.7, 137.9, 137.9, 138.0 (8 x s,_Ar-C); MR (ESI) calculated for §H.NNaGS
699.2716. Found 699.2714 (MNa

3.4.59.N-2-(2-(2-(Benzyloxy)ethoxy)ethoxy)ethylN’-(2,3,5-tri- O-benzyl-o,B-D-
arabinofuranosyl)sulfamide 16b

General procedure C, sulfamidéb, and purification by flash chromatography (petrethyl
acetate, 2:1, R0.2), afforded glycosylsulfamid&6b (0.29 g, 83 %gu:p, 1.1) as a yellow waxy
solid. vmax (neat) 3262 (N-H), 1343 (s, S=0), 1068(s, S=O)&m(400 MHz, CDC}) a anomer:
3.18-3.22 (2H, m, NHC}), 3.48 (1H, dd,J 9.6 Hz,J 7.2 Hz, H-5), 3.55-3.65 (11H, m, 5 x GHH-
5, 3.93-3.97 (1H, m, H-3), 4.00 (1H, &t2.7 Hz, H-2), 4.36 (1H, t] 6.6 Hz, H-4), 4.41-4.58 (8H,
m, PhCH), 5.41 (1H, dJinn 8.6 Hz, H-1), 5.72 (1H, dlnns1 10.2 Hz, NH) , 7.22-7.35 (20H, m,
Ar-H); B anomer: 3.18-3.22 (2H, m, NHGK13.52 (2H, dJ 5.5 Hz, H-5, H-5’), 3.55-3.65 (10H, m,
5 x CH,), 3.93-3.97 (1H, m, H-3), 3.98 (1H, at3.5 Hz, H-2), 4.01-4.05 (1H, m, H-4), 4.41-4.58
(8H, m, PhCH), 5.36 (1H, ddJi1 > 4.5 Hz,Jys,110.0 Hz, H-1), 5.62 (1H, diyn 1 9.8 Hz, NH), 7.22-
7.35 (20H, m, Ar-H)pc (125 MHz, CDC}) 43.0, 43.1 (2 x t, NHCpd, NHCH,p), 69.4, 69.4, 69.5,
70.0, 70.1 (5 xt,5x CH, 70.5, 70.6 (2 x t, Céh C-53), 71.6, 71.7, 71.8, 71.9, 72.2, 73.1, 73.3,
73.4 (8 x t, 8 x PhC}), 80.6 (d, C-8), 81.2, 81.8 (2 x d, Ce2 C-28), 82.4 (d, C-B), 82.6 (d, C-
40), 84.2 (d, C-p), 85.2 (d, C-8), 88.3 (d, C-&), 127.6, 127.7, 127.7, 127.8, 127.8, 127.8, 127.9,
127.9, 128.0, 128.1, 128.2, 128.2, 128.4, 128.8,512128.5, 128.6, 128.6 (18 x d, Ar-C), 136.8,
136.9, 137.0, 137.5, 137.7, 138.0, 138.2, 138.2 (8, Ar-C); HRMS (ESI) calculated for
CaoHisN2NaQyS 743.2978. Found 743.2980 (MNa

3.4.60.N-2-(2-(2-(2-(Benzyloxy)ethoxy)ethoxy)ethoxy)ethylN'-(2,3,5-tri- O-benzyl-a,p-D-
arabinofuranosyl)sulfamide 16c¢

General procedure C, usisglfamidel5¢ and purification by flash chromatography (peteghyl
acetate, 1:1, R0.2), afforded glycosylsulfamid&6c (0.23 g, 62 %gp:p, 1:1) as a yellow oilvyax
(neat) 3254 (N-H), 1346 (s, S=0), 1089 (s, S=O)-céa (400 MHz, CDC}) o. anomer: 3.19-3.23
(2H, m, NHCH), 3.47-3.49 (1H, m, H-5), 3.55-3.65 (15H, m, 7 HLH-5), 3.93-3.97 (1H, m, H-
3), 3.99 (1H, at) 2.0 Hz, H-2), 4.36 (1H, 1] 6.2 Hz, H-4), 4.42-4.59 (8H, m, Ph@H5.41 (1H, d,
InHa 9.8 Hz, H-1), 5.73 (1H, dlxw 1 10.9 Hz, NH), 7.23-7.35 (20H, m, Ar-H);anomer: 3.19-3.23
(2H, m, NHCH), 3.52 (2H, dJ 5.1 Hz, H-5, H-5), 3.55-3.65 (14H, m, 7 x ©H3.93-3.97 (1H,
m, H-3), 4.01 (1H, at]) 3.5 Hz, H-2), 4.03-4.05 (1H, m, H-4), 4.42-4.59 (8h PhCH), 5.37 (1H,
dd, J; 4.5 Hz, dn110.4 Hz, H-1), 5.63 (1H, dys1 10.2 Hz, NH), 7.23-7.35 (20H, m, Ar-Hj¢:
(125 MHz, CDC}) 43.0, 43.1 (2 x t, NHChd, NHCH,p), 69.4, 69.5, 69.5, 70.0, 70.1, 70.1, 70.2 (7
x t, 7x CH), 70.5, 70.6 (2 x t, Ceéf C-53), 71.7, 71.8, 71.9, 72.3, 73.2, 73.2, 73.3, 784 , 8 x



PhCH), 80.6 (d, C-8), 81.3, 81.8 (2 x d, Ce2 C-2), 82.5 (d, C-B), 82.6 (d, C-4), 84.2 (d, C-
1), 85.2 (d, C-3), 88.2 (d, C-&), 127.6, 127.7, 127.7, 127.8, 127.8, 127.8, 12129,9, 128.1,
128.2, 128.2, 128.3, 128.4, 128.5, 128.5, 128.8,6,2128.6 (18 x d, Ar-C), 136.8, 136.9, 137.0,
137.5, 137.7, 138.0, 138.2, 138.2 (8 x s, Ar-C):M&R (ESI) calculated for GHs,N,NaO;cS
787.3240. Found 787.3247 (MNa

3.4.61.N-(2-(2-Ethoxy)ethanolN’-(a-D-arabinopyranosyl)sulfamide 17a

General Procedure F, using sulfamiti@a, and purification by RP-HPLC (Luna C-18 column
(Phenomenex); eluent: A (0.05 % TFA in®) and B MeCN; gradient: the sample was run at 1
mL/min with a gradient of 10-35 % B; column ove®:. °C; detection: CAD), afforded de-protected
sulfamide17a (6 mg, 46 %) as yellow waxy solid]p?°-11.7 €, 0.5 in MeOH);vmax (Neat) 3328
(br, OH), 1324 (s, S=0), 1130 (s, S=0)tniy (500 MHz, CROD) 3.19-3.24 (2H, m, NHCH),
3.52-3.56 (4H, m, CH H-2, H-3), 3.57-3.59 (1H, m, H-5), 3.60-3.61 (2H, CH,), 3.67 (2H, tJ
5.0 Hz, CH,), 3.82-3.84 (1H, m, H-4), 3.85-3.87 (1H, m, H-5)32 (1H, dJ; »7.8 Hz, H-1):5¢
(125 MHz, CROD) 42.4 (t,_CHNH), 60.8 (t, CH), 66.8 (t, C-5), 68.3 (d, C-4), 69.4 (t, @H70.0
(d, C-2), 71.9 (t, Ch), 73.5 (d, C-3), 85.2 (d, C-1); HRMS (ESI) caldeth for GH,oN.NaG:S
339.0838. Found 339.0830 (MNa

3.4.62.N-(2-(2-(2-(Ethoxy)ethoxy)ethanolN’-( a-D-arabinopyranosyl)sulfamide 17b

General Procedure F, using sulfamiti@b, and purification by RP-HPLC (Luna C-18 column
(Phenomenex); eluent: A (0.05 % TFA in®) and B MeCN; gradient: the sample was run at 1
mL/min with a gradient of 10-35 % B; column ove®. °C; detection: CAD), afforded de-protected
sulfamide17b (6 mg, 42 %) as yellow waxy solidu]p*°-12.4 €, 0.5 in MeOH);vmax (neat) 3330
(br, OH), 1322 (s, S=0), 1131 (s, S=0)tniy (500 MHz, CROD) 3.19-3.24 (2H, m, NHCH),
3.53-3.56 (2H, m, H-2, H-3), 3.57-3.59 (3H, m, £H-5), 3.60-3.63 (2H, m, Cii 3.64-3.68 (4H,
m, 2 x Ch), 3.68- 3.70 (2H, m, C}), 3.83-3.86 (2H, m, H-4, H-5’), 4.33 (1H,%,»7.6 Hz, H-1);

dc (125 MHz, CXOD) 42.4 (t, CHNH), 60.7 (t, CH), 66.8 (t, C-5), 68.3 (d, C-4), 69.5, 69.7, 69.9
(3xt, 3xCH), 70.1 (d, C-2), 72.3 (t, GH 73.5 (d, C-3), 85.3 (d, C-1); HRMS (ESI) caldeth
for C11H24N2NaQyS 383.1100. Found 383.1105 (MNa

3.4.63.N-(2-(2-(2-(2-Ethoxy)ethoxy)ethoxy)ethyl)ethanoN’-( -D-arabinopyranosyl)sulfamide

17c

General Procedure F, using sulfamitiéc, and purification by RP-HPLC (Luna C-18 column
(Phenomenex); eluent: A (0.05 % TFA in®) and B MeCN; gradient: the sample was run at 1
mL/min with a gradient of 10-35 % B; column ove®:. °C; detection: CAD), afforded de-protected



sulfamide17c(7 mg, 46 %) as yellow waxy solidu]p?°-10.6 €, 0.5 in MeOH):vmax (Neat) 3324
(br, OH), 1326 (s, S=0), 1131 (s, S=0)tn,; (400 MHz, CROD) 3.12-3.24 (2H, m, NHCH,
3.55-3.68 (17H, m, 7 x CHH-2, H-3, H-5), 3.83-3.86 (2H, m, H-4, H-5"), 281H, d,J; ,7.0 Hz,
H-1): 8¢ (100.5 MHz, CRQOD) 42.4 (t, CHNH), 60.8 (t, CH), 66.8 (t, C-5), 68.3 (d, C-4), 69.5,
69.6, 69.7, 69.9 (4 x t, 4 x GH 70.0 (d, C-2), 72.0, 72.1 (2 x t, 2 x @H73.5 (d, C-3), 85.2 (d, C-
1); HRMS (ESI) calculated forGH2gN2NaO; ¢S 427.1362. Found 427.1365 (MNa
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» synthesisof avariety of glycosyl sulfamides of arabinose
e assaysof anti-mycobacterial activity using M. smegmatis
o optimal activity (MIC 62 pg/mL) observed for a sulfamide with a C10 alkyl chain
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Mutarotation and pyranose / furanose equilibration in LB medium after 24 h

O
H
Compound 6c¢ 0 ‘\\N—g—NHCmHm
L0
HO™ ™ “op
OH
m’D;\aexsequem#Zw offedyb] N w1
el 00%
W 1270
&1
A
119
4N
o 1 0iin

-5101794‘ ” ‘LC‘J‘ ) ‘23‘5‘ i ‘ZW‘U‘ i ‘L\‘5‘ ) ‘ZZ‘U‘ i ‘22‘5‘ i ‘ZJ‘O‘ ) ‘23‘5‘ i ‘Ziﬂ‘ T ‘Lilj‘ i ‘25‘5‘ i ‘ZE‘C‘ i ‘16‘5‘ ) ‘27‘0‘ i ‘27“5‘ ‘ Zﬂ‘ ‘2;5‘ ‘ ZB‘U ‘29‘5‘ ‘ ‘36“3‘ ‘ 33‘5 M‘U 31‘5‘ ) ‘32‘0‘ ‘ 32‘3 JJ‘O ‘ ‘33‘5‘ “ﬂ;

Peak Ret.Time  Height Area Rel.Area Identity
/ min pA pA*min ! %
1 24.74 18.136 5.215 92.75 o-pyranose
2 26.04 2.062 0.408 7.25 B-pyranose and a-
furanose

Total: 20.198 5.622 100.00




Compound 6b

o Donexsequence #2479 modfied by ] (48 (At
Nefanot 00°%
i 04
80
i
11888
Lt
H
H gl
9
| Fow. 1 00 mimin
I I I I L N I A A L A A R AR AR  Adaasann s
15 o 85 w0 M5 o k5 %0 5 om0 M5 0 %5 0 %5 A M5 M M5 2w n5 B BS M M BB W 18
Peak Ret.Time Height Area Rel.Area Identity
/ min pPA pA*min %
1 18.83 64.732 19.020 93.00 o-pyranose
2 19.79 5.509 1.432 7.00 B-pyranose and a-
furanose
Total: 70.240 20.452 100.00



Tert-butyl N-hexylsulfamoylcarbamate 3a
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Tert-butyl N-octylsulfamoylcarbamate 3b

S

‘. 980 >
88°0 050 21
~ -
re . I o
8c'L7 01 ze e Nl_
05— mmél%#“”
N~ —
il
SNt
80¢~ o
pdu
0// /
o™X
€0°G °
ZL ¥0'G— |
o=( .
o
A
o
o
3
(2]
N
v
o
o
o
2_
[se]
[$}
el
C_
o
Z 01— 82
5 9z’ 1—
14
o
——————— e e
[Te] o [T}
- - S o
o o o

Aysusju| pazijewloN

0.5

1.0

6.5 6.0 55 5.0 45 4.0 3.5 3.0 25 2.0
Chemical Shift (ppm)

7.0

€0vL—
89'22—
€592~
66'L2—
006245
0627 20 1e—
88'er—
69°9L
10244
€€'LL
L9'€8— -
S
O_
o
4_
[=3
[923
w
o
[0
S
2_
a2}
[S}
el
S LE'05L——
P4
o]
om
o
<
O
R B RN aRe o
o X3 o 'e] o [fe} o w0
< « @ N N e - <
o o o o o o o o

Ayisusju| pazijewloN

70 60 50 40 30 20 10

80
Chemical Shift (ppm)

90

150 140 130 120 110 100

160



Tert-butyl N-decylsulfamoylcarbamate 3¢
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Tert-butyl N-tetradecylsulfamoylcarbamate 3e
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Tert-butyl N,N-dioctylsulfamoylcarbamate 3g
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idecylsulfamoylcarbamate 3h
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Tert-butyl N,N-didodecylsulfamoylcarbamate 3i
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Tert-butyl N-3,7-dimethyloctylsulfamoylcarbamate 3
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N-(Hexyl)sulfamide 4a
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Normalized Intensity
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Normalized Intensity

N,N-(Dioctyl)sulfamide 4g
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N-(3,7-dimethyloctyl)-NV’-(2,3,5-tri-O-benzyl-a,pB-D-arabinofuranosyl)sulfamide 5j
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Normalized Intensity

N-(Hexyl)-N’-(a-D-arabinopyranosyl)sulfamide 6a
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N-(Octyl)-N’-(a-D-arabinopyranosyl)sulfamide 6b
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Normalized Intensity

N-(Decyl)-N’-(a-D-arabinopyranosyl)sulfamide 6¢
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N-(Dodecyl)-N’-(a-D-arabinopyranosyl)sulfamide 6d
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N-(Tetradecyl)-N’-(a-D-arabinopyranosyl)sulfamide 6e
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N,N-(Dihexyl)-N’-(a-D-arabinopyranosyl)sulfamide 6f
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N,N-(Dioctyl)-N’-(a-D-arabinopyranosyl)sulfamide 6g
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N,N-(Didecyl)-N’-(a-D-arabinopyranosyl)sulfamide 6h

(0]
I

o) HN/§‘N[(CH2)9CH3]2

ol

: OH
H

(o]l

PROTON_cd3cn_20150411_500_01

212
-1.96
1.32
0.91

—— .2 (9
1.83 ’
0.93

0.009

0.008

0.007

0.006

—1.58
~-0.90

Normalized Intensity

1.59
157

0.005

0.004

-
—=—1.46

0.003

—~1.71

o
DS
=)
|
=
0.93 2.93 3.191.115.08 3.9528.07 6.13

] HoHH Hl— —

6.0 55 5.0 45 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5
Chemical Shift (ppm)

C10di_deb-C5column_CARBON_cd3od_20141111_400_01

—31.64
29.27
&29.03
\ 29.00
26.44
2231
13.01

0.008

0.007

\28.80

0.006

—49.12

0.005

0.004

Normalized Intensity

0.003

85.05
—73.47

—~70.10
—68.21

0.002

—66.40

0.001

JML[ML.‘IJ“. [ tkba b i | | e | ‘ Ll .\mhllh.\hmm

1l
112 104 96 88 80 72 64 56 48 40 32 24 16 8
Chemical Shift (ppm)




N,N-(Didodecyl)-N’-(a-D-arabinopyranosyl)sulfamide 6i
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N-(3,7-Dimethyloctyl)-V’-(a-D-arabinopyranosyl)sulfamide 6j
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1-Azido-3,7-dimethyloctane 8
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3,7-Dimethyl-1-octanamine 9

PPN

2
PROTON_cdcl3_20130731_500_01 PERERN I
oo oo
W
0.30
0.253
2 =
2 ]
c 4
£ 0.20
= 3
s ] 3
N 3 2
£ 0.15
o ]
z =
0.10
] N~
3 R8BS 4
. RSN BS NN
0.053 =
0 3 *
2.00
[
R e e e e T = e e SR S
4.0 35 3.0 25 20 1.5 1.0 0.5

Chem'ical Shift (ppm)

CARBON_cdcl3_20130801_500_01

—30.46
—27.91

0.55

0.50

0.45

—24.66

0.40
[e2]
I3\
0.35 &
|

0.30

77.29
77.04
76.79

0.25

Normalized Intensity

\

0.15

0.10

0.05

kv ot i okl

Chemical Shift (ppm)

dwmur




0.7

0.6

0.5

0.4

0.3

Normalized Intensity

0.2

0.1

N
o

o
©

o
o

Normalized Intensity

2-(2-(Benzyloxy)ethoxy)ethanol 11a

P o
Ph” Y07 """ 0H
PROTON_cdcl3_20139527_400_02 5
N~ <~
|
] 0
. [sp}
E N
] P
= ©
3 o™
] ©
- N
E ~
E |
E "
= JI
] * IS
5.00 2.07 4.454.23
Ll LI Sy |
N R o I ma T Ea  REEE e A
8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0
Chemical Shift (ppm)
CARBON_cdcl3_20130528_4RD_01
N
o N
S
S
e
o NN
N NS o ~
N oNfS B
- ) ©
28
NN
-~
o
°7.
~
5]

144 136 128 120 112 104 96 88 80 72 64 56
Chemical Shift (ppm)



2-(2-(2-(Benzyloxy)ethoxy)ethoxy)ethanol 11b
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2-(2-(2-(2-(Benzyloxy)ethoxy)ethoxy)ethoxy)ethanol 11c
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((2-(2-Azidoethoxy)ethoxy)methyl)benzene 12a
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((2-(2-(2-Azidoethoxy)ethoxy)ethoxy)methyl)benzene 12b
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((2-(2-(2-(2-Azidoethoxy)ethoxy)ethoxy)ethoxy)methyl)benzene 12¢
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Normalized Intensity

2-(2-(Benzyloxy)ethoxy)ethanamine 13a
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2-(2-(2-(Benzyloxy)ethoxy)ethoxy)ethanamine 13b
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Normalized Intensity

Normalized Intensity

2-(2-(2-(2-(Benzyloxy)ethoxy)ethoxy)ethoxy)ethanamine 13c
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Tert-butyl N-2-(2-(Benzyloxy)ethoxy)ethylsulfamoylcarbamate 14a
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Tert-butyl N-2-(2-(2-(Benzyloxy)ethoxy)ethoxy)ethylsulfamoylcarbamate 14b
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Tert-butyl N-2-(2-(2-(2-(benzyloxy)ethoxy)ethoxy)ethoxy)ethylsulfamoylcarbamate 14¢
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N-2-(2-(2-(Benzyloxy)ethoxy)ethoxy)ethyl)sulfamide 15b
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N-2-(2-(2-(2-(Benzyloxy)ethoxy)ethoxy)ethoxy)ethyl)sulfamide 15¢
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N-(2-(2-(Benzyloxy)ethoxy)ethyl)-N’-(2,3,5-tri-O-benzyl-a,3-D-

arabinofuranosyl)sulfamide 16a

Chemical Shift (ppm)
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N-2-(2-(2-(Benzyloxy)ethoxy)ethoxy)ethyl)-V’-(2,3,5-tri-O-benzyl-a,f-D-

arabinofuranosyl)sulfamide 16b
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N-2-(2-(2-(2-(Benzyloxy)ethoxy)ethoxy)ethoxy)ethyl)-V’-(2,3,5-tri-O-benzyl-a,-D-

arabinofuranosyl)sulfamide 16¢
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N-(2-(2-ethoxy)ethanol-N’-(a-D-arabinopyranosyl)sulfamide 17a
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N-(2-(2-(2-(ethoxy)ethoxy)ethanol-N’-(a-D-arabinopyranosyl)sulfamide 17b
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N-(2-(2-(2-(2-ethoxy)ethoxy)ethoxy)ethyl)ethanol-N’-(B-D-arabinopyranosyl)sulfamide
17¢
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