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Abstract: The efficient synthesis of a linear pentasacceari with the structure 1,
B-D-Araf-(1—2)-a-D-Araf-(1—5)-a-D-Araf-(1—5)-0-D-Araf-(1—5)-a-D-Araf-(1—5), as its octyl glycoside
has been achieved through a convergent [3 + 2] licmupstrategy. The difficult-to-obtain
1,2cis-B-arabinofuranosidic bond at the non-reducing endthef target molecule was stereoselectively
constructed by the use of a 2-quinolinecarbonydaed 1,Zis glycosylation method.

1. Introduction

The cell wall of mycobacteria, including the humarathogens Mycobacterium tuberculosis and
Mycobacterium leprae comprises two major components, an arabinogala@&) and a lipoarabinomannan
(LAM) [1]. These biopolymers are known to be clgsabksociated with the pathogenicity and survivathef
mycobacteria pathogens. Therefore, a series ofmreezysuch as arabinofuranosyltransferasesTAyaEmbA,
and EmbB, involved in the biosynthesis of such chydrates are promising therapeutic targets of araigs for
treatment of mycobacterial diseases [2]. In thestigation on the biological functions of EmbA/Empteins,
Chatterjee and co-workers have demonstrated ahmetyaarabinofuranoside(Scheme 1), possessing a linear
B-D-Araf-(1—2)-a-D-Araf-(1—5)-a-D-Araf-(1—5)-a-D-Araf-(1—5)-a-D-Araf-(1—5) motif, is a good Ara
acceptor substrate for the EmbA/EmbB enzymes [B&s€ results suggest thamight be potentially employed
as a probe molecule to study the biosynthetic payhov mycobacteria AG and LAM or as a lead compotend
develop new enzyme inhibitors. In order to furteerdy the biological properties of this compound, weed to
acquire a large amount of it. Howevérwas previously synthesized by Chatterjee et al.avstepwise route.
Here, we describe our synthesislothrough a more efficient convergent means. Ini@aer, the challenging
B-arabinofuranosyl linkage at the non-reducing end 1o was assembled stereoselectively using a
2-quinolinecarbonyl (Quin)-assisted kig-furanosylation method which is developed by obptatory [4].

2. Resultsand Discussion

As retrosynthetically displayed in Scheme 1, weugtd that the target homopentamerould be obtained in
a highly convergent fashion via a [3+2] glycosidi@gnnection between the trisaccharide trichloroaudate
donor2 and the known octyl disaccharide glycoside accep{®d]. The assembly a2 would in turn involve a
Quin-assisted3-arabinofuranosylation reaction between the mormaosyl thioglycoside dono# [4a] and
diarabinofuranosyl accept&: Besides, alcohd could be easily derived from glycosylation of gjligcoside
compound6 with alcohol7. The ester-type levulinoyl (Lev) group was chosana temporary 2-hydroxyl
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protecting group of the donérfor it not only can act as a neighboring partitipg.group to ensure the 1ltgans
stereochemistry of the glycosylation withbut also can facilitate the selective C-2’ deprbte for further
installment of thg8-(1—2)-linked Ard unit.
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Scheme 1. Structure and retrosynthetic analysis of pent@sade glycosidé.

The disaccharide glycosidg was prepared according to the literature proced{is§ The synthesis of
monosaccharide building blocKs 6, as well as7 was carried out as showed in Scheme 2. The prapae
D-arabinofuranose derivative@ started with the known ethyl 3,5-@-benzyl-1-thioe-D-arabinofuranosidesy,
which was easily synthesized from the commerciahr@binose according to the literature procedure [6]
Protection of the C-2 hydroxyl group &as a levulinate afforded the sacchaBde 97% yield.
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Scheme 2. Synthesis of monosaccharide building blogks, and?.



Access to4 and7 required first the synthesis of ditd, which could be readily prepared by regioselective
silylation of the 5-OH group of the known ethyl Hid-a-D-arabinofuranoside 9§ [7] with
tert-butyldimethylsilyl chloride (TBSCI) in pyridine @% yield). Conversion of the resulting0 to the
thioglycoside dono# involved (i) protection of the remaining 2,3-di-®kith benzyl bromide (BnBr) in DMF,
(ii) desilylation of 50-TBS with tetrabutylammonium fluoride (TBAF) in THENd (iii) introduction of a Quin
functionality on C-5 position with 2-quinoline canbylic acid (QuinOH) and
1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydtdoride (EDC) in dichloromethane (GEl,), furnishing
the desired $-Quin substituted thioglycosidé in 66% vyield for three steps. On the other harnal, D was
converted to compountl by treatment with benzoyl chloride (BzCl) in pynd in 94% vyield. Thenll was in
turn condensed withp-methoxyphenol under the promotion of-iodosuccinimide (NIS) and catalytic
trifluoromethanesulfonic acid (TfOH) in GBI, at -78 °C and followed by simple unmasking of 3/@H group
with fluoride ion, giving7 in 81% vyield for two steps (Scheme 2).
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Scheme 3. Completion of the synthesis bf

With the required building blocks in hand, we begarsynthesize the target moleculeAs illustrated in
Scheme 3, the monosaccharide 5-OH accéptbr2 equiv) was glycosylated with D-Arenioglycosides in the
presence of NIS/TfOH (cat.) in GBI, at -60 °C for 0.5 h, leading to the formation bk tu-D-linked
disaccharidel2 in a good 85% vyield. After cleavage of the C2'-Lewnction of 12 with hydrazine acetate
(N2H4-AcOH) in MeOH/CHCI; (95% vyield), the obtained disaccharide alcobelas coupled efficiently and
[B-stereoselectively with donot (1.2 equiv) under the similar conditioas above to cleanly furnish the
corresponding trisaccharide glycositizin 90% yield. No anomeric isomer was observecha dlycosylation
process. Th@-configuration of the newly formed arabinofurandsitihkage was straightforwardly determined
by the doublet for anomeric signal of the D-Arasidue §4;- = 5.13 ppm, dJqmzr = 4.2 Hz) [8]. In this
glycosylation, the hydrogen-bond tethering formetireen the sphybridized nitrogen of the ®-Quin donor4
and the 3'-OH of the disaccharide accefarould guide the attack & to the anomeric center dffrom the
B-face (Scheme 3), thus forming the expe@gquoductl3. Then, oxidative removal of the @imethoxyphenyl
(PMP) group of13 with ceric ammonium nitrate (CAN) in agueous anétide (MeCN) at room temperature
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afforded a hemiacetal intermediate (Scheme 3). &ulent activation of the anomeric OH group by tresmit
with trichloroacetonitrile (CGCN) and 1,8-diazabicyclo[5.4.0Jundec-7-ene (DBU) ¢®nveniently provided
the trisaccharide trichloroacetimida2eas a singlex-diastereomer (69% yield, two steps frdf). At last, this
imidate was subjected to the glycosylation with khewn octyl diarabinofuranoside alcot®Ulsing a standard
trimethylsilyl trifluoromethanesulfonate (TMSOTfgt@vation protocol [9] and produced efficiently theotected
pentasaccharide glycosidé in 82% yield without formation of other anomerioguct.

The global deprotection d4 was completed in the following order (Scheme &neoval of the Quin and Bz
functionalities via Zemplén deacylation with sodiamthoxide (NaOMe) in MeOH and then deprotectiothef
Bn ethers by catalytic hydrogenolysis over 10% P@&COMeOH. Purification of the free pentasaccharide
glycoside was performed using gel filtration chréogaaphy on a Sephadex LH-20 column with MeOH as
eluent to generaté as a colorless syrup in 90% yield over two stéiee '"H NMR data ofl are in full
agreement with those previously reported by Chatest all® thereby confirming the structure of the synthetic
material. Further support for the structurelaomes from the high-resolution MS data, which mtes an (M +
Na)" signal ainvz 813.3366 (calcd 813.3363).

3. Conclusion

In conclusion, we have developed a convergentesjyaior the synthesis of pentaarabinofuranose glged
which has been proved to be a useful substratth@&omycobacterial EmbA/EmbB proteins. The syntladlirc
challenging 1,Zis-B-D-arabinofuranoside structure was efficiently damsted through the use of @-Quin
carrying D-Ard thioglycoside dono4. This approach ta is superior to the previous route which adopteeisa |
practical stepwise strategy. Research is in pregeturther study the biological properties of syathetic octyl
glycoside.

4. Experimental section

4.1 General methods

All non-aqueous reactions were performed under teogen atmosphere and monitored by thin layer
chromatography (TLC) using Silica Gel gplates with detection by charring with 10% (v/v3@, in EtOH
or by UV detection. Solvents used in the reactiwese distilled from appropriate drying agents ptioruse.
Silica gel (200-300 mesh) was used for column clatography. Optical rotations were measured at Q8+£C
for solutions in a 1.0 dm cell. High resolution mapectra (HRMS) were acquired in the ESI mdtteand**C
NMR spectra were recorded on a 400 MHz or 600 Mpizcsometer in CDGbr DO with TMS as internal
reference. Chemical shifts are expressed in ppmmfielt from the internal TMS absorption. Standaptitsng
patterns are abbreviated: s (singlet), d (douli€tjiplet), m (multiplet).J values are given in Hz.

4.2 Ethyl 2-O-Levulinoyl-3,5-di-O-benzyl - 1-thio- a-D-ar abinofuranoside (6)

To a solution o8B [6] (0.20 g, 0.54 mmol) in CKCl, (5.4 mL) were added dicyclohexyl carbodiimide g}
2.2 mmol), 4-dimethylaminopyridine (0.13 g, 1.08 oijnand levulinic acid (0.23 mL, 2.2 mmol). Thesuing
mixture was stirred for 2 h at room temperature #reh it was concentrated in vacuo. The obtainedecr
material was purified by silica gel column chrongatphy (8:1, petroleum ether-EtOAc) to aff@@d0.25 g,
97%) as a colorless syrup. R = 0.23 (3:1, petroleum ether-EtOAch]f* +135.5 ¢ 0.9, CHC}); 'H NMR
(400 MHz, CDC}) & 7.35-7.25 (m, 10H), 5.35 (s, 1H), 5.14 Jt= 1.6 Hz, 1H), 4.72 (d) = 12.0 Hz, 1H),
4.58-4.46 (m, 3H), 4.39 (dd, = 8.8, 5.2 Hz, 1H), 3.94-3.90 (m, 1H), 3.68-3.B% @H), 2.77-2.59 (m, 4H),
2.54-2.48 (m, 2H), 2.17 (s, 3H), 1.29J& 7.6 Hz, 3H)*C NMR (100 MHz, CDG)) § 206.28, 171.82, 138.03,
137.61, 128.39, 128.37, 128.03, 127.82, 127.77,682B7.75, 83.12, 82.56, 81.40, 73.42, 72.22,%838.78,
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29.84, 27.88, 25.19, 14.75; HR ESI-M87z calcd for GgHs,06S [M+NaJ'": 495.1812, found: 495.1806.

4.3 Ethyl 5-O-tert-Butyldimethylsilyl-1-thio- a-D-arabinofuranoside (10)

To a solution of [7] (8.30 g, 42.78 mmol) in dry pyridine (107.0 mijas addedert-butyldimethylsilyl
chloride (9.69 g, 64.17 mmol). The resulting migtwas stirred for 2 h at room temperature and thems
guenched by addition of methanol. The mixture waiscentrated in vacuo. The obtained crude materga w
purified by silica gel column chromatography (8pktroleum ether-EtOAc) to affortD as a colorless syrup
(12.39 g, 94%)10: R = 0.49 (3:1, petroleum ether-EtOAc)]p>> +144.8 ¢ 0.7, CHC}); *H NMR (400 MHz,
CDCl3) 6 5.21 (s, 1H), 4.20 (d, = 10.4 Hz, 1H), 4.08 (dd,= 4.4, 2.0 Hz, 1H), 3.97 (d,= 9.2 Hz, 1H), 3.90 (d,
J=10.4 Hz, 1H), 3.73 (d} = 2.4 Hz, 2H), 2.99 (d] = 10.0 Hz, 1H), 2.68-2.46 (m, 2H), 1.19J% 7.6 Hz, 3H),
0.79 (s, 9H), 0.00 (s, 6HY’C NMR (100 MHz, CDGJ)) & 89.48, 86.80, 80.97, 79.02, 63.46, 25.86, 24.8243]
14.76, -5.52, -5.61; HR ESI-M&vz calcd for GaH»¢0,SSi [M+NaJ': 331.1370, found: 331.1367.

4.4 Ethyl 2,3-Di-O-benzyl-5-O-(2-quinolinecar bonyl)- 1-thio- a-D-arabinofuranoside (4)

To a solutionof 10 (2.8 g, 9.1 mmol) in dry DMF (91 mL) were added N&H5 g, 36.4 mmol, 60% in
mineral oil) and benzyl bromide (4.3 mL, 36.4 mmadlhe resulting mixture was stirred for 0.5 h abrmo
temperature and then it was quenched by additigatirated agueous NEI. The resulting mixture was diluted
with EtOAc. The organic layer was separated, washigd water and brine, dried with anhydrous,8@;,
filtered. The filtrate was concentrated in vacubeTobtained crude material was purified by silieh @plumn
chromatography (10:1, petroleum ether-EtOACc) toralffa colorless syrup (3.9 g, 8.0 mmol). To a sofubf the
obtained residue in THF was added tetrabutylammmorfluoride (8.0 mL, 1.0 M in THF, 8.0 mmol). The
resulting mixture was stirred for 2 h at room tenapre and then it was concentrated in vacuo. Hiaimed
crude material was purified by silica gel columrraczhatography (5:1, petroleum ether-EtOAc) to afferd
colorless syrup (2.5 g, 6.7 mmol). To a solutiontted obtained residue in dry @El, (67 mL) were added
1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrdoride (4.7 g, 26.8 mmol), 4-dimethylaminopyriein
(1.6 g, 13.4 mmol), and 2-quinoline carboxylic a@lds g, 26.8 mmol). The resulting mixture wasrstirfor 3 h
at room temperature. Then, it was diluted with,CH The organic layer was separated, washed withrvasiz:
brine, dried with anhydrous MaO,, filtered. The filtrate was concentrated in vaclioe obtained crude material
was purified by silica gel column chromatograph®:{2 petroleum ether-EtOAc) to afford compouhds a
colorless syrup (3.1 g, 66% for three steps). eetsoscopic data &f matched those reported in the literature
[4a].

4.5 Ethyl 2,3-Di-O-benzoyl-5-O-tert-butyldimethylsilyl-1-thio- a-D-arabinofuranoside (11)

To a solutionof 10 (2.5 g, 8.1 mmol) in dry pyridine (10.2 mL) werddad benzoyl chloride (3.7 mL, 32.4
mmol) and4-dimethylaminopyridine (1.9 g, 16.2 mmol). Theuliag mixture was stirred for 30 min at room
temperature. Then, the reaction was quenched hjiaddf methanol and concentrated in vacuo. Thiaiokd
crude material was purified by silica gel colummarhatography (20:1, petroleum ether-EtOAc) to afftl as
a colorless syrup (3.94 g, 94%): R = 0.46 (7:1, petroleum ether-EtOAch]p* +29.4 € 0.5, CHCY); H
NMR (400 MHz, CDC})) 6 8.03-7.93 (m, 4H), 7.51-7.45 (m, 2H), 7.39-7.32 4M), 5.49-5.45 (m, 2H), 5.41 (t,
J=2.0 Hz, 1H), 4.36 (dd] = 8.0, 4.0 Hz, 1H), 3.92 (d,= 4.4 Hz, 2H), 2.76-2.54 (m, 2H), 1.25Jt7 7.2 Hz,
3H), 0.80 (s, 9H), 0.00 (s, 6HY)C NMR (100 MHz, CDGJ) § 165.63, 165.52, 133.47, 133.41, 129.96, 129.37,
129.25, 128.48, 128.44, 87.92, 83.01, 82.95, 768288, 25.90, 25.26, 18.45, 14.97, -5.28, -5.3;ESI-MS:
m/z calcd for G/H30sSSi [M+Na]: 539.1894, found: 539.1907.



4.6 p-Methoxyphenyl 2,3-Di-O-benzoyl-a-D-arabinofuranoside (7)

A mixture of p-methoxyphenol (208 mg, 1.7 mmol), glycosyl dorddr (216 mg, 0.4 mmol), and freshly
activated 4 A molecular sieves (1.3 g) in £# (8.0 mL) was stirred under nitrogen for 10 minram
temperature. The mixture was cooled to -78 °C aed NIS (135 mg, 0.6 mmol) and TfOH (31k, 40 pmol)
were added. The resulting mixture was allowed itofet 30 min at the same temperature. Then, tsaltieg
mixture was quenched by J&, diluted with CHCI,, filtered. The filtrate was concentrated in vaciibe
obtained crude material was purified by silica gelumn chromatography (30:1, petroleum ether-EtO#c)
afford a colorless syrup (164 mg, 0.36 mmol). Tsohution of obtained residue in GEN (4.0 mL) was added
HF (40% in water) (3@L, 0.8 mmol). The resulting mixture was stirred foh at room temperature and then it
was quenched with saturated aqueous NaglT@en, the mixture was diluted with @El,. The organic layer
was separated, washed with water and brine, drigd anhydrous Ng5O,, filtered. The filtrate was
concentrated in vacuo. The obtained crude matera purified by silica gel column chromatographyl(4
petroleum ether-EtOAc) to afford (113 mg, 81% for two steps) as a colorless syitupR; = 0.23 (3:1,
petroleum ether-EtOAc):alpo™ +22.8 € 0.4, CHC); *H NMR (400 MHz, CDC)) & 8.14-8.05 (m, 4H),
7.64-7.57 (m, 2H), 7.50-7.45 (m, 4H), 7.05J¢ 9.2 Hz, 2H), 6.85 (d] = 9.2 Hz, 2H), 5.82 (s, 1H), 5.79 @,
= 1.2 Hz, 1H), 5.56 (m, 1H), 4.49 (d#i= 8.0, 4.0 Hz, 1H), 4.06-3.97 (m, 2H), 3.77 (s)3FC NMR (100 MHz,
CDCl3) 6 166.22, 165.34, 155.27, 149.98, 133.73, 133.69,992 129.93, 129.11, 128.94, 128.62, 128.59,
118.37, 114.67, 104.85, 84.42, 81.92, 77.61, 6258%9; HR ESI-MS:m/z calcd for GgH240g [M+Na]™
487.1363, found: 487.1364.

4.7 p-Methoxyphenyl  2-O-Levulinoyl-3,5-di-O-benzyl- a-D-arabinofuranosyl-(1—5)-2,3-di-O-benzoyl- a-D-
arabinofuranoside (12)

A mixture of a glycosyl dono6 (70 mg, 144umol), glycosyl accepto? (61 mg, 173umol), and freshly
activated 4 A molecular sieves (435 mg) in/CH (2.9 mL) was stirred under nitrogen for 10 mingThixture
was cooled to -60 °C and then NIS (45 mg, 0.2 mraot) TfOH (1.3uL, 14.4pumol) were added. The resulting
mixture was allowed to stir for 30 min at the sam@perature. Then, the resulting mixture was queadyy
Et;N, diluted with CHCI,, filtered. The filtrate was concentrated in vacuo. The obthioeide material was
purified by silica gel column chromatography (5&troleum ether-EtOAc) to afford ti2 (94.9 mg, 85%) as a
colorless syrupl2: Ry = 0.40 (2:1, petroleum ether-EtOAcH]p® +34.7 € 1.2, CHC}); *H NMR (600 MHz,
CDCls) 6 8.14-8.05 (m, 4H), 7.62-7.53 (m, 2H), 7.48-7.42 @Hl), 7.32-7.28 (m, 2H), 7.28-7.24 (m, 3H),
7.22-7.18 (m, 3H), 7.18-7.14 (m, 2H), 7.05 Jds 9.0 Hz, 2H), 6.83 (d] = 9.0 Hz, 2H), 5.79 (s, 1H), 5.71 (s,
1H), 5.67 (dJ = 4.2 Hz, 1H), 5.19 (d] = 13.8 Hz, 2H), 4.59 (d} = 3.6 Hz, 1H), 4.53 (d] = 12.0 Hz, 2H), 4.47
(d,J=12.0 Hz, 1H), 4.38 (dl = 12.6 Hz, 2H), 4.17 (dd,= 11.4, 4.2 Hz, 1H), 3.87 (dd,= 11.4, 3.0 Hz, 1H),
3.82 (d,J = 5.4 Hz, 1H), 3.76 (s, 3H), 3.59 (dbi 10.8, 3.0 Hz, 1H), 3.52 (dd~= 10.8, 5.4 Hz, 1H), 2.71-2.65
(m, 2H), 2.49 (tJ = 6.6 Hz, 2H), 2.14 (s, 3H}’C NMR (100MHz, CDC)) 5 206.22, 171.53, 165.67, 165.45,
155.09, 150.16, 138.09, 137.71, 133.50, 133.41,023029.97, 129.43, 129.11, 128.55, 128.50, 128.28.22,
127.86, 127.76, 127.61, 127.58, 118.28, 114.60,9203.04.86, 82.99, 82.74, 82.18, 82.01, 81.631/31.85,
69.23, 65.64, 55.68, 37.82, 29.81, 27.91; HR ESI-M& calcd for GoHs¢O14 [M+Na]™: 897.3093, found:
897.3118.

4.8 p-Methoxyphenyl 3,5-Di-0-benzyl- a-D-arabinofuranosyl-(1—5)-2,3-di-O-benzoyl - a-D-ar abino-
furanoside (5)

To a solution ofl2 (80 mg, 0.1 mmol) in dry C}€l, (1.0 mL) were added hydrazine acetate (20 mg, 0.2
mmol) and methanol (0.4 mL). The resulting mixturas stirred for 1.5 h at room temperature and thems
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guenched by saturated aqueous NaklCiben, the mixture was diluted with @El,. The organic layer was
separated, washed with water and brine, dried anthydrous Nz50,, filtered. The filtrate was concentrated in
vacuo. The obtained crude material was purified sifica gel column chromatography (2:1, petroleum
ether-EtOAC) to afford as a colorless syrup (65 mg, 95%)R; = 0.42 (2:1, petroleum ether-EtOAcH]p*
+82.5 € 0.2, CHC}); 'H NMR (400 MHz, CDC}) & 8.14-8.03 (m, 4H), 7.63-7.54 (m, 2H), 7.51-7.39 4H),
7.35-7.27 (m, 3H), 7.27-7.22 (m, 2H), 7.21-7.15 8H), 7.15-7.10 (m, 2H), 7.05 (A= 9.2 Hz, 2H), 6.83 (d

= 9.2 Hz, 2H), 5.80 (s, 1H), 5.73 @ 4.8 Hz, 1H), 5.67 (s, 1H), 5.15 (s, 1H), 4.6854(m, 2H), 4.49-4.43 (m,
2H), 4.39 (dJ = 2.8 Hz, 1H), 4.35 (d] = 12.0 Hz, 1H), 4.21-4.13 (m, 2H), 3.86-3.81 (1H),23.76 (s, 3H), 3.65
(dd,J = 10.4, 2.0 Hz, 1H), 3.43 (dd,= 10.4, 2.0 Hz, 1H), 3.35 (d,= 10.4 Hz, 1H);*C NMR (100 MHz,
CDCl3) 6 165.66, 165.38, 155.08, 150.11, 137.65, 137.08,4¥73 133.39, 129.99, 129.92, 129.49, 129.15,
128.56, 128.49, 128.43, 128.26, 128.04, 127.85,7427127.59, 118.20, 114.59, 108.75, 104.75, 8486(88,
82.87, 82.12, 78.19, 77.29, 73.72, 71.76, 69.66}6%55.66; HR ESI-MSm/z calcd for GsH44012[M+Na]™:
799.2725, found: 799.2733.

49 p-Methoxyphenyl  2,3-Di-O-benzyl-5-O-(2-quinolinecar bonyl)- 4-D-arabinofuranosyl-(1—2)-3,5-di-O-
benzyl- a-D-ar abinofuranosyl-(1—5)-2,3-di-O-benzoyl- a-D-arabinofuranoside (13)

A mixture of a glycosyl dono4 [4a] (53 mg, 106umol), glycosyl acceptob (58 mg, 88umol), and freshly
activated 4 A molecular sieves (2.6 g) in £# (17.6 mL) was stirred under nitrogen for 10 miheTmixture
was cooled to -30 °C and then NIS (36 mg, 15.9 mraod TfOH (0.9uL, 10.6umol) were added. The
resulting mixture was warmed to -20 °C, and waevad to stir for 30 min at this temperature. Thimg
resulting mixture was quenched byt diluted with CHCI,, filtered. The filtrate was concentrated in vacuo.
The obtained crude material was purified by siieh column chromatography (4:1, petroleum etherAgiCio
afford the13 (88 mg, 90%) as a colorless syrdf: Ry = 0.50 (2:1, petroleum ether-EtOAc)]p?> +4.3 € 0.1,
CHCL). *H NMR (600 MHz, CDC}) & 8.22 (d,J = 8.4 Hz, 1H), 8.16-8.00 (m, 6H), 7.83 (= 8.4 Hz, 1H),
7.74 (t,J =7.8 Hz, 1H), 7.64 (J = 7.8 Hz, 1H), 7.58 (1] = 7.2 Hz, 1H), 7.50-7.43 (m, 3H), 7.37Jt= 7.8 Hz,
2H), 7.33-7.29 (m, 4H), 7.28-7.24 (m, 8H), 7.2417(th, 3H), 7.13-7.09 (m, 5H), 7.03 @z 9.0 Hz, 2H), 6.80
(d,J=9.0 Hz, 2H), 5.77 (s, 1H), 5.68 (s, 1H), 5.66Jd 4.8 Hz, 1H), 5.16-5.12 (m, 2H), 4.71 (d5 12.0 Hz,
1H), 4.66 (dJ = 12.0 Hz, 1H), 4.61-4.55 (m, 2H), 4.52-4.45 (H)64.41 (d,J = 12.0 Hz, 1H), 4.37 (d = 2.4
Hz, 1H), 4.35-4.28 (m, 2H), 4.21 &~ 6.6 Hz, 1H), 4.16 (dd} = 11.4, 4.2 Hz, 1H), 4.07-4.01 (m, 2H), 3.86 (dd,
J=11.4, 4.2 Hz, 1H), 3.74 (s, 3H), 3.59-3.51 (tH);2"°C NMR (150 MHz, CDGJ)) § 165.58, 165.43, 164.74,
155.10, 150.09, 147.64, 147.49, 138.09, 137.84,8137137.48, 137.12, 133.49, 133.37, 130.79, 130.28.91,
129.35, 129.23, 129.00, 128.58, 128.46, 128.45,312828.26, 128.25, 128.09, 127.94, 127.90, 1221.71.67,
127.59, 127.47, 127.45, 127.36, 121.06, 118.27,5714106.16, 104.88, 100.95, 86.66, 83.97, 83.2183
82.38, 82.24, 81.53, 78.62, 77.46, 73.17, 72.4A47(2%2.19, 69.83, 67.18, 66.01, 55.62; HR ESI-M&:calcd
for C;4HgoNO17[M+Na]™: 1266.4458, found: 1266.4501.

4.10 2,3-Di-O-benzyl-5-O-(2-quinolinecar bonyl)- 5-D-arabinofuranosyl-(1— 2)-3,5-di-O-benzyl - a-D-
arabinofuranosyl-(1—5)-2,3-di-O-benzoyl - a-D-arabinofuranosyl trichloroacetimidate (2)

To a solution ofL3 (90 mg, 8lumol) in MeCN-HO (4:1, v/v) (1.6 mL) was added ceric ammoniumatétr
(89 mg, 162umol). The resulting mixture was stirred for 2 hr@adm temperature and then it was quenched by
saturated aqueous NaHgQOrhen, the mixture was diluted with @El,. The organic layer was separated,
washed with water and brine, dried with anhydroagSQ,, filtered. The filtrate was concentrated in vactibe
obtained crude material was purified by silica gelumn chromatography (2:1, petroleum ether-EtOfsc)
afford a colorless syrup (66 mg, 81%). To a sofutid the obtained residue (66 mg, @ol) in dry CHCI,
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(0.3 mL) were added trichloroacetonitrile (0.03 L3 mmol) and 1,8-diazabicyclo[5.4.0Jundec-7-eh8 (1L,
2.0umol) at 0 °C. The resulting mixture was stirred 3@rmin at the same temperature and then concedhtirat
vacuo. The obtained crude material was purified sfica gel column chromatography (2:1, petroleum
ether-EtOAC) to afford trichloroacetamidé2g64 mg, 85%) as a colorless syr@p.R; = 0.52 (2:1, petroleum
ether-EtOAc); fi]o™ -8.6 € 0.1, CHC}). *H NMR (600 MHz, CDC}) & 8.66 (s, 1H), 8.22 (dl = 8.4 Hz, 1H),
8.14 (d,J = 8.4 Hz, 1H), 8.09 (d] = 7.2 Hz, 2H), 8.05-8.00 (m, 3H), 7.83 (ds 8.4 Hz, 1H), 7.75 (1] = 7.8 Hz,
1H), 7.64 (tJ = 7.8 Hz, 1H), 7.58 ( = 7.2 Hz, 1H), 7.48 () = 7.2 Hz, 1H), 7.43 (1 = 7.8 Hz, 2H), 7.38 (1]

= 7.8 Hz, 2H), 7.35-7.32 (m, 3H), 7.31 (s 7.8 Hz, 1H), 7.28-7.22 (m, 11H), 7.11-7.08 (H)56.58 (s, 1H),
5.71 (s, 1H), 5.67 (dl = 3.6 Hz, 1H), 5.16-5.12 (m, 2H), 4.72 (&= 11.4 Hz, 1H), 4.69-4.63 (m, 2H), 4.61 {d,
=11.4 Hz, 1H), 4.55-4.51 (m, 2H), 4.47Jt 9.6 Hz, 4H), 4.37 (d] = 11.4 Hz, 1H), 4.33 (1] = 6.0 Hz, 2H),
4.31-4.29 (m, 1H), 4.23-4.18 (m, 2H), 4.14-4.09 (H), 4.01 (ddJ = 6.0, 3.0 Hz, 1H), 3.84 (dd,=11.4, 4.2
Hz, 1H), 3.57-3.51 (m, 2H}*C NMR (150 MHz, CDGJ)) § 165.39, 165.08, 164.74, 160.47, 147.63, 147.48,
138.07, 137.80, 137.79, 137.49, 137.14, 133.64.483330.78, 130.19, 129.99, 129.95, 129.23, 129.98.74,
128.59, 128.53, 128.47, 128.40, 128.32, 128.26,002827.98, 127.93, 127.72, 127.68, 127.56, 1271.28.45,
127.35, 121.06, 106.35, 103.06, 100.96, 86.54,83489.91, 83.74, 82.88, 81.63, 80.73, 78.61, 7372651,
72.10, 69.80, 67.14, 66.08, 45.76, 30.6IR ESI-MS:m/z calcd for GgHgsClaN,O16 [M+Na]™: 1303.3135,
found: 1303.3137.

411  Octyl 2,3-Di-O-benzyl-5-O-(2-quinolinecar bonyl)-#D-arabinofuranosyl-(1— 2)-3,5-di-O-benzyl- a-D-
arabinofuranosyl-(1—5)-2,3-di-O-benzoyl - a-D-ar abinofuranosyl-(1—5)-2,3-di-O-benzoyl - a-D-arabinofuranos
yl-(1—5)-2,3-di-O-benzoyl- a-D-arabinofuranoside (14)

A mixture of glycosyl donoR (47 mg, 41umol), glycosyl acceptoB [5] (47 mg, 49umol), and freshly
activated 4 A molecular sieves (120 mg) in/CH (0.8 mL) was stirred under nitrogen for 15 mingThixture
was cooled to -30 °C and then TMSOTf (QUZ, 4.1 umol) was added. The resulting mixture was stir@dlb
min at the same temperature and then it was qudnoh&gN, diluted with CHClI,, filtered. The filtrate was
concentrated in vacuo. The obtained crude mategalpurified by silica gel column chromatographyl (@.01,
petroleum ether-EtOAc-triethylamine) to affoid (66 mg, 82%) as a light yellow syrup4: Ry = 0.27 (3:1,
petroleum ether-EtOAc)op>° +3.2 € 0.5, CHCH); '"H NMR (600 MHz, CDC}) & 8.22 (d,J = 8.4 Hz, 1H),
8.13 (d,J = 8.4 Hz, 1H), 8.06-7.97 (m, 9H), 7.94-7.87 (m)4H83 (dJ = 8.4 Hz, 1H), 7.75 (1] = 7.8 Hz, 1H),
7.63 (t,J=7.2 Hz, 1H), 7.56 (1] = 7.2 Hz, 1H), 7.50 (1) = 7.2 Hz, 1H), 7.48-7.45 (m, 2H), 7.45-7.37 (m,),/H
7.36-7.32 (m, 5H), 7.32-7.28 (m, 3H), 7.28-7.20 (&), 7.11-7.07 (m, 5H), 5.65 (s, 1H), 5.62)( 5.4 Hz,
2H), 5.57 (dJ = 4.8 Hz, 1H), 5.55 (s, 1H), 5.50 @@= 0.6 Hz, 1H), 5.38 (d] = 13.8 Hz, 2H), 5.21 (s, 1H), 5.15
(d,J = 3.6 Hz, 2H), 4.70 (d] = 12.0 Hz, 1H), 4.65 (dl = 12.0 Hz, 1H), 4.62-4.60 (m, 1H), 4.59-4.54 (H)3
4.52-4.44 (m, 5H), 4.43-4.41 (m, 1H), 4.39 {d5 12.0 Hz, 1H), 4.35 (d] = 2.4 Hz, 1H), 4.33-4.29 (m, 2H),
4.23-4.16 (m, 3H), 4.13 (dd,= 11.4, 4.2 Hz, 1H), 4.07 (dd~= 6.6, 4.2 Hz, 1H), 4.03 (dd,= 11.4, 4.2 Hz, 1H),
3.92-3.88 (m, 2H), 3.83 (dd,= 11.4, 3.6 Hz, 1H), 3.76-3.72 (m, 1H), 3.58-3(#6 3H), 1.65-1.58 (m, 2H),
1.41-1.32 (m, 2H), 1.31-1.23 (m, 8H), 0.86)& 7.2 Hz, 3H);*C NMR (100 MHz, CDGCJ) & 165.65, 165.62,
165.49, 165.41, 165.21, 165.12, 164.75, 147.655P4138.13, 137.89, 137.84, 137.51, 137.15, 133.33.13,
133.03, 130.81, 130.19, 129.87, 129.79, 129.33212929.19, 129.12, 129.10, 129.05, 128.59, 128.28.45,
128.42, 128.40, 128.33, 128.26, 128.24, 128.22,082827.98, 127.93, 127.73, 127.69, 127.58, 1271.25.33,
121.09, 106.37, 105.87, 105.78, 105.54, 101.0Z,48@®3.92, 83.75, 82.90, 82.10, 81.97, 81.90, 818834,
81.50, 78.60, 77.49, 77.43, 77.28, 73.15, 72.4%3(2/2.12, 69.79, 67.39, 67.18, 66.04, 65.94,5H538.82,
29.54, 29.42, 29.27, 26.17, 22.65, 14.09. HR ESI-M2 calcd for G;4H111NOx[M+Na]™: 1952.7185, found:
1952.7207.



412  Octyl B-D-Arabinofuranosyl-(1—2)-a-D-arabinofuranosyl-(1—5)- a-D-arabinofuranosyl-(1—5)-a-D-
arabinofuranosyl-(1—5)-a-D-arabinofuranoside (1)

To a solution ofl4 (60 mg, 31umol) in methanol (0.3 mL) was added NaOMe (2 mgd48nol). The
resulting mixture was stirred for 30 min at roormperature and then it was neutralized with AmbeiR-120
H* resin, filtered. The filtrate was concentratedatuo. The obtained residue was purified by siiebcolumn
chromatography (30:1, GBI,-CH3;OH) to afford a colorless syrup. To a solution lo¢ tobtained residue in
methanol (0.8 mL) was added 10% Pd/C (12 mg). €kalting mixture was stirred under an atmosphetd,of
for 5 h. The catalyst was filtered off, washed witlethanol. The filtrate was concentrated in vaclioe
obtained residue was purified by column chromatoigyaon Sephadex LH-20 (MeOH) to affatd22 mg, 90%
for two steps) as a colorless syrdp.R; = 0.44 (3:1, petroleum ether-EtOAch]p* +25.0 € 0.2, HO); *H
NMR (400 MHz, BO) 6 5.14 (s, 1H), 5.11 (dl = 4.4 Hz, 1H), 5.05 (s, 2H), 4.98 (s, 1H), 4.2873(m, 14H),
3.93-3.64 (m, 12H), 3.60-3.53 (m, 1H), 1.66-1.53 @H), 1.34-1.19 (m, 10H), 0.94-0.78 (m, 3HJC NMR
(100MHz, B)O) 6 107.48, 107.46, 107.19, 105.69, 100.55, 86.7@BB2.30, 82.24, 81.96, 81.64, 80.84, 80.81,
76.74, 76.65, 76.42, 76.19, 74.73, 74.07, 68.58%66.80, 66.72, 62.91, 60.53, 31.10, 28.60,12828.38,
25.17, 22.02, 13.41; HR ESI-MSwz calcd for GsHsgO» [M+Na]™: 813.3363, found: 813.3366. The
spectroscopic data éfmatched those reported in the literature [3].
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The synthesis of pentaarabinose, a substrate for mycobacterial EmbA/B, was achieved

The target molecule was synthesized via a convergent [3 + 2] coupling strategy

The B-arabinofuranosidic bond was assembled by a Quin-assisted glycosylation method



