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Abstract: Synthesis of novel mono- and @iprotectedL-arabinofuranoside derivatives was described \ggoselective base-
catalyzed acylations of methyt andp-L-arabinofuranosides with acyl chlorides. A new roetffor selective 3(2J3-acylation
of 5-O-silyl (trityl) L-arabinofuranosides was investigated based upoergkon of organoboron compounds usin§electride
and subsequent reaction of salt carbohydrate spedik pivaloyl or 4-chlorobenzoyl chloride as thlectrophile. Syntheses of
methyl 2,3-anhydra-furanosides were accomplished from selectivelytgmted methylL-arabinofuranosides. 2(3)-Deoxy-
pentofuranosides, including 2-deokyribofuranoside, and their 6-blocked derivatives were prepared by stereosetecti
reductions of 2,3-anhydro-furanosides with.-Selectride.

Keywords: L-arabinofuranosides / protecting groups / regi@si®de acylation reactions / anhydnofuranosides /stereoselective reductian /
Selectride

1.Introduction
Carbohydrateare an interesting class of biomolecules which plssential roles in various biological processeb an
exploit as scaffolds for the generation of diffdrbivactive compounds. As the most abundant natasalurce, they
have found widespread application in constructingparmaceuticals, polymers, oligosaccharides and
glycoconjugates. Selective modifications mfmonosaccaharides are widely studied and includgoselective
functionalization on hydroxyl groups, using diffatenethods [1-4] based upon organotin catalysisriigtal- and
organo-catalysis [6], organoboron reagents [7] eamdyme-mediated selective protection of unprotegtgdosides
[8] or deprotection of fully acylated glycoside [§electively protected- andL-monosaccharide derivatives can be
used as both intermediates and building block$udher use in glycosylation reactions [10,11]. & ef modified
L-pentose derivatives have been prepared by differbamical methods and utilized in the developnt-
nucleosides as antiviral agents [1#8entification of several modified nucleosides ded fromL-sugars as potent
antiviral agents with lower toxicity compared te th-nucleosides and medicinal application of sarenantiomers
of natural nucleosides have emerged important outcof broad investigations in the past decades [13]

Fig.1.
Fig.1. L-Pentofuranoside derivatives as versatile interatediin synthesis of modifiedsugars and oligosaccharides deriving ficarabinose

The most active L-nucleoside analogues|-3'-thiacytidine (lamivudine, L-TC), 1-(2-deoxyB-L-
ribofuranosyl)thymine§-L-thymidine, telbivudine), and-5-fluoro-3-thiacytidine I(-FTC) with potent and selective
antiviral activities approved for use in therapy afute and chronic hepatitis B infections, and HWarious
approaches have been reported for preparation oftural L-monosaccharides, especiallyribose andL-
deoxyribose derivatives, which are valuable premgrdor the synthesis af-pentofuranonucleosides [12,14]. It
should be emphasized that naturally occurtirtpoxy sugars belonging to different classes okggenated hexose
derivatives were found to be constituents of olagmbharide moieties in glycoconjugates or antibgotigith
antibacterial or antitumor activity [15].

Furthermore, it has been shown that 2-deoxisose and its analogues displayed antitumor #iets/[16]
Noteworthy also is another important aspect of lsgtit use of -monosaccharides in development of antibacterial
agents. So selectively protectew-arabinofuranoside derivativess well as theit-enantiomershave been used as
building blocks in the synthesis of a series obarafuranosyl-containing oligosaccharides [10,11207that are

key structural motif in mycobacterial arabinogadectand lipoarabinomannan [21] found in the walll a#l
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mycobacteria. Synthetic routes to 2,3-anhydrofusangerivatives have been studied fromylose, -arabinose or
L-glytamic acid [22-25], and 2,3-anhydpesugar thioglycosides have found implementatiomsmediates in the
synthesis of C-2 functionalized oligosaccharides [27] and 2-deoxy-glycosides. To the best our Kadge, there
have been no reports on syntheses of various isorg3-anhydra--furanosides. Thus, the study of synthetic
approaches to diverse protectefdentofuranoside derivatives (Fig.1) useful foraglyylation reactions and building
modified L-sugars,L-nucleosides and.-furanose-containing oligosaccharides is of considle interest from
availableL-arabinose.

The present paper describes synthetic base-catiatpzres to different selectively protectedand p-L-
arabinofuranosides, syntheses of isomeric 2,3-awhyduranosides and novel deoxypentofuranoside derivatives
using regio- and stereoselective transformationsethyl L-arabinofuranosides readily available fraparabinose.
Special attention in this research was directed regioselective protection of hydroxyl groups af
arabinofuranosides with various protecting groupd alaboration of new synthetic methods for prejpamaof
methyl 2(3)-deoxyx-L-pentofuranoside derivatives via epoxide ring opgnof 2,3-anhydra-furanosides by a
complex hydride.

2. Results and discussion

2.1.Regioselective transformations of methyd-L -arabinofuranoside (1a)

2.1.1. Regioselective acylationswf -arabinofuranosides with acyl chlorides

In continuation of our previous investigations immioselective syntheses of variaupentose derivatives, [28]
selective acylations of individual unprotected myéth- and p-L-arabinofuranosideda and 1b prepared by
methanolysis of -arabinose were studied under different reactiamitions with acyl chlorides. It is interesting to
note that a number of reports have been descrigidselective acylations of mainbthexopyranoside derivatives
with application of the different acylating agemts prepare selectively protected (benzoylated, lpwated and
acetylated) carbohydrates using organocatalyticgeses [1, 29-33]. However, preparation of monal @&RO-
acylatedL-arabinofuranosides was little explored [11, 17,28 34]. As reported earlier, selective acylatdn-L-
arabinofuranosidé&a with pivaloyl chloride in a mixture of solvents tihe presence of pyridine as a catalyst resulted
in the 3,5-diO-pivioyl derivative2 as the main product [28]. The regioselectivitytlus reaction was established
after separation of a mixture @-acylatedL-arabinosides by column chromatography on silice(§eheme 1,
conditions g table 1, entry 1). The formation of the 3,5@pivalate? together with 2,5-di-3), 2,3,5-tri- @) and
5-O-pivaloyl (5) derivatives was observed in a ratio of 6:2:2ia:tombined 78% overall yield as a result of the
acylation reaction with 2 equiv of pivaloyl chloeid Additionally, selective acylation dfa with 2.1 equiv of
pivaloyl chloride in pyridine at C gave the %3-pivaloyl-a-L-arabinofuranoside5j in 64% yield as the main
product along with the db-pivaloyl derivatives2 and3 (17%) in a ratio of 2:1 (table 1, entry 2). In t@st to
unsuccessful, selective @-pivaloylation of a number of methyl hexopyranosid85], regioselective acylation of
la with pivaloyl chloride in pyridine proceeds seleety on the primary 5-OH group over secondary loygt
groups ina-L-arabinofuranoside. Regioselective acylationlafwith the bulky electrophile in pyridine may be
explained by a higher reactivity of the primary 5#@roup compared to secondary hydroxyl groups.as$ h
previously shown [28] that a simple two-step adglatof triol 1la using an overall twofold excess of 4-
chlorobenzoyl chloride as acylating agent in thespnce of pyridine resulted in the target 3,5- arwdi-O-
chlorobenzoylated a-L-arabinofuanosides after chromatography on silical of regioisomeric products.
Alternatively, direct regioselective acylation oethyl a-L-arabinofuranosidel@) with 1 equiv of 4-chlorobenzoyl

chloride in a mixture of anhydrous methylene chileriand pyridine at room temperature followed by shene



acylation at ®C—rt furnished a mixture of acylated glycosides 8?6 overall yield (a ratio of the d-acylated
L-glycosides - 2.5:1) and more lower regioseledtittitan in the previous experiment (table 1, entiesd 3).
Scheme 1

Scheme 1.Reagents and conditions) aef. 28 i)1a, 1 equiv PivCl, CkCI, 1.5 equiv Py, OC—rt, ii) 1 equiv PivCl, CHCI, 1 equiv Py, 0
°C—r1t; &) 2.1 equiv PivCl, Py 6C, 6 h and 2h, rt;{pref. 28,1a, 4CIBzCl, CHCl,, Py, 0°C—rt; b,) i) 1 equiv 4CIBzCl, CKCl, 1equiv Py, rt,
ii) 1 equiv 4CIBzCl, CHCI, 1 equiv Py, OC—rt; c1) i) 1a, 1.9 equiv BzCl, THF/Py, 1 equiv DIPEA, rt, 5 I);1 equiv EtN, 48 h rt; ¢) i) 1a,
2.7 equiv BzCl, THF/Py, 1 equiv DIPEA, rt, 18 h); 1 equiv E4N, 18 h, rt; and then 3 h at 35-3Z; d) i) 9, 1.5 equiv 4CIBzClI, CkCl,, 2.1
equiv Py, ®C—rt, 1 h and then 20 h, rt; ii) 1 equiv 4CIBzCI, @Hb, rt, 3 h.

The acylation reaction dfa with 1.9 equiv of benzoyl chloride in a mixture tefrahydrofuran/pyridine in
the presence of ifNEt and E{N gave a mixture of 3,5- and 2,5-@Henzoylated -arabinofuanosides0 and11 in
a ratio of 1:1 and ®-benzoyl derivatived (37%) after chromatography on silica gel (conditiaz, entry 5). The
use of 2.7 equiv of benzoyl chloride in the reattimder consideration in the presence of two amjae® rise to
the 50-benzoyl derivativé® as the main product (64%) andnixture of the regioisomeric dibenzoyl derivativie®
and 11 (25%) (table 1, entry 6, conditions,)c Further, selective acylation of G-benzoyalateda-L-
arabinofuranosid® with 2.5 equiv of 4-chlorobenzoyl chloride (enffy conditions d) in anhydrous methylene
chloride and pyridine afforded a mixture of regaiteric di©O-benzoated2 and13 in 60% overall yield, and the
tri-O-benzoatel4 (6%) after chromatography on silica gel. It shobkl noted that the formation of mixtures of
acylatedL-glycoside derivatives was observed under pyridiaysed acylations dfa (Table 1) in all cases. The
target 3,5 and 2,5-dd-acyl arabinofuranoside derivativ@s3 and6-7 were prepared as individual compounds after
acylation of the starting glycoside with pivaloyl 4-chlorobenzoyl chloride in a mixture of solvefddowed by
chromatographic separation of acylated products.héakee found that synthesized isomeric the 3,5- ZBedi-O-
benzoylated arabinofuranoside derivatit€sand11, 12 and13in contrast to the dd-pivalates 2 and3) and the
di-O-chlorobenozoate$(@nd7) were inseparable by chromatography on silicargdlfferent tested conditions.
Table 1 Selective acylations ef-L-arabinofuranosidéa and its 50-benzoyl derivatived

Entry L-arabinoside Products (isolated yields, %)
(conditions) Acyl 3,5-di- 25di-  2.35-tri- 5-acyl
chloride
1 la(a) PivCl 2(42) 3(13) 4 (16) 5(7)
2 la(a) PivCl 2/3(17, ratio 2:19 - 5 (64)
3 1a (by)° CIBzClI 6 (40) 7(12) 8(24) -
4 la(b,) CIBzClI 6 (38) 7 (15) 8 (14) -
5 1a(cy) BzCl 10/11 (25, ratio 1:1¥ - 9(37)
6 la(cy) BzCl 10/11 (28, ratio 1:1.4) - 9(62)
7 9 (d) CIBzCl  12/13(60,ratio 1.7:1) 14(6) -

#Conditions according to Scheme 1.
PSelectivity ratios were determined ty NMR data in CDG.
°Yields from ref.28.
2.1.2. Syntheses of selectively proteatedarabinofuranosides, 2,3-anhydta—furanosides and 2(3)-deoxyt-
pentofuranosides

Next, investigation on selective protection of hyxdn groups inla was undertaken to prepare 3,5ci-
protected derivatives with different type of prdieg groups. Treatment of-glycoside la with tert-
butylchlorodiphenylsilane in pyridine gavesilyl derivative 15 in 82% yield. Regioselective acylation of the
protecteda-L-arabinoside in the presence 16Selectride was studied with acyl chlorides (Schetpelt can be
assumed that reactivity difference of the secontigdroxyl groups in the glycosidib with a complex hydride due

to steric hindarance or stereoelectonic effects beytilized for selective generation Ofactivated carbohydrate
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derivatives on the first step followed by the atigla reaction with the electrophile. Thus, acylatiof 5-O-
protectedo-L-arabinofuranosidd5 in the presence of 1.1 equiv ofMLLi(i-Bu)3;BH (L-Selectride) in THF and a
excess of pivaloyl chloride (Scheme 2, conditiofsresulted in only the ®-pivalate17 (43%) and the 2,3-db-
pivalate 18 (57%) after column chromatography on silica gdie Tormation of acylated-arabinofuranoside7
and18 proceeds via generation of intermediate organaboompoundL6 on the first step as result of reaction of 5-
O-protected arabinosidkb with L-Selectride in THF. The use of 4-chlobenzolgloride instead of pivaloyl chloride
in this reaction gave the G-benzoatel9 (40%) and the 2,3-dB-benzoate20 (50%) (conditions §). The removal
of silyl group in17 with ammonium fluoride in methanol furnished nexd3ivaloyl-a-arabinofuranoside2(l) in
88% yield (Scheme 2, conditions c).

5-O-Protected methyl 2,3-anhydet-ribofuranoside26 was prepared from the mesyl&ein 80% yield
using sodium methoxide in methanol. The same maaf mesyl derivative23 gave also rise to compourab
(97%) after chromatography on silica gel (Schemeoditions f). Methyl 2,3-anhydre-L-ribofuranoside Z5) was
prepared in 73% yield using two-step process iretlmesylation of the 3,5-d-pivalate 2 followed by basic
treatment of the intermediate 2-OMs derivative. iRetidn of unprotected 2,3-anhydrosu@&rwith an excess af-
Selectride gave methyl 2-deoxyt-ribofuranoside Z8) in 93% vyield after column chromatography on siligel.
The stereoselective reaction of unprotected 2,3idpo25 likely to proceed via generation of intermediate
organoboron compourly as a result of interaction of a complex hydridéws-OH group followed by reduction of
the 2,3-anhydrocycle with-Selectride in THF. Stereospecific reduction dd5ilyl derivative of epoxysuga?9 by
a complex hydride in THF afforded Gprotected methyl 2-deoxy-L-ribofuranoside29 in 99% vyield after a
simple treatment of the reaction mixture. Removéltlee 2:O-chlorobenzoyl protecting group in protected
arabinoside23 with methanolic ammonia followed by reduction ofermediate 2-OMs-arabinoside derivative4
gaveL-2-deoxyriboside derivative8 in 73% overall yield (condition$ from 24.

Scheme 2

Scheme 2Reagents and conditions. 2§, TBDPSCI, Py 82%; {) i) 15, 1.08 equiv 1M Li(iBu}BH in THF, 0°C—rt, 30 min, 2 equiv PivCl, 0
°C; 5 h, rt; i) 1.4 equiv. PivCl, 8C; 18 h, rt, 57% td.8and 43% tdl7 taking account 28% recovery b§; b,) (i) 15, 1 equiv 1M Li(i-Bu}BH
in THF, 0°C—rt, 30 min, (i) 2.1 equiv 4CIBzCl in THF, fC—rt, 4 h,50% t020 and 40% tdl9 taking account 19% recovery a6; c) 17,
NH.F, MeOH, 29-30°C, 88%); d)17, MsCl/Py, DMAP, 0°C—rt, 2 h, 92% t22; 19, MsCl/Py, DMAP, 0°C—rt, 18 h, 97% t®3; €) MeONa,
MeOH, rt, 80% to26 from 22, 97% t026 from 23; f) i) 2, MsCI/Py, ref.28; ii) MeONa, MeOH, rt, 73 % &5; g) TBDPSCI, Py 85%; i

Li(iBu)sBH in THF, -78°C—rt, 1h, 93% t®8 from 25; hy) Li(iBu)sBH in THF, -78°C—rt, 15 min, 99% t&®9 from 26; i) i) 23, NH/MeOH, rt,
4 h; ii) 24, Li(iBu)sBH in THF/DME, -78°C—rt, 18 h, 77% t@9.

Synthesis of methyl ®-trityl-2,3-anhydroe-L-lyxofuranoside 81) was carried out in 94% vyield via the
Mitsunobu reaction with triphenylphospine gPhand diisopropylazodicarboxylate (DIAD) startingm 5-O-trityl
L-arabinoside derivativ80 (Scheme 3) prepared by tritylation bé according the literature protocol described for
D-enantiomer [36]. The reduction of the 2,3-epoxygrin 31 with an excess af-Selectride gave only &-protected
3-deoxye-L-threo-pentofuranosid82 which was prepared in 91% vyield after column chatography on silica gel.

Scheme 3

Scheme 3Reagents and conditions. a) ref. BBPhP, DIAD, THF, rt, reflux,1h, 94%; c) Li(iByBH in THF, -78°C—rt, 175 min, 91%; d) aq.
CH,COOH, 55°C, 30 min, 82%; e) ref.22; f) Li(iBeBH in THF, -78°C—rt, 50 min, 92%.
Mild removal of the trityl protecting group in tHatter with aqueous acetic acid afforded 3-deaxy-

arabinoside83 in 82% yield. Alternative two-step approach3®was studied from arabinoside. 2,3-Anhydroe-
L-lyxofuranoside34 was synthesized via epoxidation Id with PhyP/DIAD under the Mitsunobu conditiorfg2].
Selectride reduction of epoxid&4, which proceeds via formation of intermediat®O&ctivated derivative35
(Scheme 3) under treatment of 2,3-anhydnolyxofuranoside with an excess ofSelectride, gave methyl 3-

deoxyu-L-arabinofuranoside3@) in 92% yield after chromatography on silica gel.



The structure of 3-deoxy-glycoside33 was confirmed by NMR spectral data. The anomeatgn having
the small value of H-1,2 coupling constant (< 1%),itharacteristic afrans-relationship H1 and H2, displayed as a
singlet a5 4.8 ppm and signals of protons at C-3 were obseageddd ab 2.34 § =5.9,J=9.9,J= 13.4 Hz) and
1.66 ppm { = 1.8,J = 4.8,J = 13.4 Hz), respectively, in tHel NMR spectrum (CBOD). The'*C NMR spectrum
of 33 showed C-1 and C-3 &t111.12 and 35.16 ppm, respectively. The resonances for tloenanic hydrogen of
isomeric 2-deoxy.-sugar28 appeared as a double doubleb &.09 ppm J; > < 1.0,J;, = 4.6 Hz) and while did
protons at C-2 as ddd and a doubletya2.11 and 2.0 ppm, respectively, in thé¢ NMR spectrum (CDG|
experimental part). NMR spectral data of 2-deoxytycoside29 are very close to those bfenantiomer described
earlier [37].

The results of the selectride reductions ddprotected epoxide86 and 31 with bulky blocking groups,
and unprotected 2,3-anhydse:-ribo- and lyxo-furanoside®5 and 34 indicate that stereoselective cleavages of the
2,3-epoxy rings by a complex hydride at C-2 or @& governed by steric factors and polar effectghef
substituents at C-1 and C-4 (5-silyl(trityl) hydramgthyl/5-hydroxymethyl and-methoxy groups) as in the case of
the reactivity of epoxide ring in 2,3-anhydpepentofuranosides with various nucleophilic ag§88j. For a-lyxo-
epoxide34 and its trityl derivative31 reductive reactions occurs exclusively at C-3 tuthe stereochemistry of the
substituent at anomeric center with formation afe®xy+-furanosides. Stereoselective ring-opening reastioin
2,3-anhydroa-L-ribofuranoside25, its silyl derivative26 with a bulky reducing agent like Selectride as well as the
2-deoxygenation procedure for 2-OMs -arabinofuranoside [28] studied earlier in the famreaction conditions
proceed in high yields to give 2-deony--ribofuranoside derivative. Preferential attackhe reagent at C-2 can be
explained by steric hindrances of the substituahts4 and minimal polar effects efmethoxy group. It should be
noted that application of the sterically bulky s#liele at low reaction temperature in the hydridductions also
favored 2-reduction in-L-ribo epoxides.

2.2. Regioselective transformations of methyl-L -arabinofuranoside (1b)
2.2.1. Syntheses of selectively protecfed-arabinofuranosides, 2,3-anhydsa-—lyxofuranosides and 2(3)-deoxy-
L-threo-pentofuranosides

Next, regioselective acylation of methgdL-arabinofuranosidelp) was conducted with 2.0 equiv of 4-
chlorobenzoyl chloride in the presence of pyridimeler conditions used forL-arabinofuranosidéato give rise to
three acylated products (Scheme 4, conditions a)ik® the a-anomerla, predominant formation of 2,5-@-
chlorobenzoyl derivativ86 (38% isolated yield) was achieved in this casesidiss, 2,3,5-tri-37) and 2,3-di©O-
benzoyl 88) pB-L-arabinofuranoside derivatives were also isolateddlumn chromatography in 8% and 3% yields,
accordingly. It is interesting that the direct plmie-catalyzed acylation of isomertieglycosidesla and1b resulted
in essential differences in regioselectivity (TaBJeentries 1 and 2) which was lower tetr-arabinofuranoside. The
both L-arabinofuranosides were predominantly benzoylategive regioisomeric the dd-chlorobenzoyl protected
derivatives without generation of monoacylateglycosides in the acylation reaction. Benzoylatidrunprotected
L-glycosidesla and 1b proceeded in moderate overall yields probably bseaof low solubility of the starting
sugars in a mixture of solvents. Regioselectiveladion of 5O-trityl B-L-arabinofuranoside39, prepared by
tritylation of methyl L-glycosidelb according to the literature protocol described feenantiomer [36], was
exploited via generation of organoboron carbohyddgrivatives in the presence i6Selectride, and subsequent
treatment of intermediate salt species with 2 e@iii¢-chlobenzoyl chloride (Scheme 4, conditionsia)ilarly to

synthesis of the 3,5-d)-protectedy-L-arabinofuranosidé9.

Scheme 4

6



Scheme 4Reagents and conditions.ip)l equiv. 4CIBzCl, CKCl,1.0 equiv Py, rt, 20 hiii) 1 equiv. 4CIBzCl, @H, 1 equiv Py, §C—rt, 22 h;
b) ref. 36;c) (i) 1 equiv 1M Li(iBu}BH in THF, 0°C—rt, 30 min, (ii), 2.0 equiv 4CIBzCl in THF, €—-rt; d) MsCl/Py, DMAP, 0 °C—rt, 18 h,
88%); e) MeONa, MeOH, rt, 91%; f) TBDPDSCI, Py,86%;g) Li(iBu)sBH in THF, -78°C—rt, 99%; h) i) Li(iBu)sBH in THF, -78°C—rt, 90
min, ii) 10% ag. NaOH, 30% ag.8,, 51%.

2-O-Benzoated3 (64%) as the major reaction product and 2,®dienzoatel4 (30%) were isolated after
the acylation and column chromatography on siliek §he main direction of the selective acylatieadtion at the
2-OH in p-L-arabinofuranosid&9 is unexpected fact since this hydroxyl group igensterically hindered than 3-
OH. Results of regioselective acylations ofO&srotected a-and p-L-arabinofuranoside derivatives with acyl
chlorides summarized in Table 2 can be explaineckhgtivity differences of 2-OH and 3-OHiirsugarsl5 and39
(entries 3,4 and 5).

Table 2 Regioselective acylations of methwyhandp-L-arabinofuranosides and theilsprotected derivatives

Entry L-arabinoside, Products (isolated yields, %)
(conditiong, acyl

chloride) 2,5di- 2,3,5-tri 2,3-di- (3,5-di- or 3-) 2-acyl
1 la(b, CIBzCI) 7(15) 8 (14) 6 (38)
2 1b(a, CIBzCl) 36(36) 37(8) 38(2)
3 15(hy, PivCI) - - 17(57) 18(43) -
4 15(by, CIBzCl) - - 19 (50) 20(40) *
5 39(c, CIBzCl) 44 (30) - 43 (64)

#Conditions according to Schemes 1-2,4.
"The formation of 29-chlorobenzoyl derivative was detected as a mimodupct (a ratio of 3-/2-substituted -10:1)
according tdH NMR data

A higher reactivity of the 2-OH group inG-trityl- B-L-arabinofuranosid&9 relative to that of 3-OH is due
to a higher acidity of 2-OH which could be attribditto the intramolecular hydrogen bond network ampolar
solvent. The anomerig-methoxy group oB9 and an oxygen atom of the furanose ring probaafjigpates in the
formation of hydrogen bonds with 2-hydroxy grouprésult in the 29-acylated glycoside as predominant product
(entry 5). In the case of B-silyl-a-L-arabinofuranoside derivativi, the steric factor of the 6-protecting group
along with the internal hydrogen bonding betweemmethoxy and 3-OH groups may influence on the
regioselectivity of the acylation reactions (ergrBeand 4). The reversal of selectivity for monamstation of 50-
protectedL-glycosidesl5 and 39 was observed under the similar reaction conditi@ifferent acidities of 2-OH
and 3-OH inL-sugarsl5 and39 should be considered as the important factor ohétémg the regioselectivity of the
studied acylation reactions in the presence ofcbagjanoboron reagent. Treatment of d8lwith 1 equiv ofL-
Selectride resulted in preferential formation of thO-activated organoboron compoud@ which, in turns, may
converts to 29-anions41 and42 via producing intermediate alkylborane complexeth\#-hydroxyl group [3Por
B-methoxy groupReaction of salt specid®-42with acyl chloride on the next step gave risent® 20-benzoylated
derivative 43. The formation of the dB-benzoate44 proceeds via generation of intermediate 2,®dit
carbohydrate species from intermedidfeor 41 followed by acylation reaction with chlorobenzaylloride. This
study demonstrates thatSelectride as well as other known organoboron enesg[31,40] described earlier for
regioselective acylation afis-1,2-diol groups in carbohydrates-flexopyranoside derivatives) can be used for
differentiation of secondary hydroxyl groups o©Bprotected. -arabinofuranosides by acyl chlorides.

The mesylation of individual selectively protectfd -glycoside 36 with methanesulfonyl chloride in
pyridine in the presence of DMAP yielded®Bmesyl$-L-arabinoside45 in 88% vyield (Scheme 4). Methyl 2,3-
anhydroB-L-lyxofuranoside 46) was prepared by treatment of the intermediateNM& @lerivative with sodium

methoxide in methanol in 91% yield. NMR spectraladaf 46 is close to that of the-enantiomer [22] described
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earlier. Formation of methyl 2,3-anhydpe:-lyxofuranoside from the mesyla#é confirms the structure of the 2,5-
di-O-benzoyl B-L-glycoside prepared by selective acylationldf Silylation of 2,3-ahhydre-lyxofuranoside46
with tert-butylchlorodiphenylsilane in pyridine gave (silyl derivative 47 in 80% vyield. Methyl 5-O-tert-
butyldiphenylsilyl-2-deoxy-L-threo-pentofuranosidg48) was synthesized using regioselective reductiorthef
epoxide ring in 59-silyl 2,3-anhydrosugar derivativ&7 with L-Selectride in THF (Scheme 4, conditions g) in 99%
yield. Reduction of unprotected methyl 2,3-anhyfirodyxofuranoside 43) with an excess a complex hydride in
similar reaction conditions for 2,3-anhydses--lyxofuranoside34 followed by oxidative workup of the reaction
mixture and chromatography on silica gel gave tis@ mixture of two isomeric products such2adeoxyf-L-
threo-pentofuranosidé&0 and 3-deoxyB-L-threo-pentofuranosid&l in overall 51% yield (a ratio of 2-deoxy and 3-
deoxy-furanosides - 1:1.1 according’t/**C NMR data) (conditions h). The assignment of thetqn signals for
50 in NMR spectrum of prepared mixture was made usihdNMR spectral data [41] for methyl 2-deoxyp-L-
xylofuranoside synthesized fromsorbitol. It is interesting to note essential eiffnces in selectivity for reductive
epoxide opening of protected and unprotected 2i3«nof3-L-sugars47 and 46 by L-Selectride. These findings
cannot be explained by steric and polar factorghefsubstituents adjacent to the epoxy ring in dnysugars and
important role likely to play ability of the redungj agent to form intermediate complex organoborenivdtives via
adduct49 during the reductive process of epoxitte

The structures of synthesizegsugars were supported Hy NMR, **C NMR, HRMS and IR spectroscopic
data. In all cases, theans-arrangement of H-1 and H-2 protonesiin-arabinofuranoside derivatives was indicated
by characteristic coupling constants & 1.0 Hz) and appearance of the H-1 signal as glesiin the'H NMR
spectra. The structural assignments of the anomerifigurations off-L-arabinofuranosides were made on basis of
the 3J,1.1 1. magnitudes (4.5-4.7 Hz), which are significantiffedent from those of the-L-arabinofuranosides.
Furthermore, in thé’C NMR spectra C-1 signals ofL-glycosides resonated between 106 and 109 ppm witile
the anomeric carbons of tResomers at 101 ppm.
3. Conclusion
In summary, a series of new®-3,5 and 2,5-dd-protected.-arabinofuranoside derivatives were synthesized via
regioselective base-catalyzed acylations of methyand p-L-arabinofuranosides with pivaloyl, benzoyl and 4-
chlorobenzoyl chlorides. A new method for selectB@)-O-acylation of 50-tert-butyldiphenylsilyl (trityl) L-
arabinofuranosides was investigated through thdetanacylation reaction including generation of rimediate
organoboron compounds hySelectride/acylation by acyl chloride. Significalifferences in regioselectivity of the
acylation reactions were found for methyhnd p-L-arabinofuranosides and theirCsprotected derivatives under
the similar reaction conditions. G-Pivaloyl a-L-arabinofuranoside derivative was obtained usireg gfotection-
deprotection strategy. Syntheses of methyl 2,3-drdw-furanosides were accomplished from selectively, 2 5-
and 50-protected methyl-arabinofuranosides derived framarabinose. A simple and efficient procedure fa th
preparation of 2(3)-deoxy-pentofuranosides was developed via selectridectedu of the epoxy ring in 2,3-
anhydrot-furanosides and their 6-blocked derivatives. It was shown that differergthyl L-glycosides can be
synthesized via regio- and stereoselective transitions of L-arabinofuranosidesL-Deoxypentofuranoside
derivatives andL-2,3-anhydrofuranosides can serve as useful ingiates for the synthesis of modifiad
monosaccharides and -nucleoside analogues. Selgcfivotected -arabinofuranosides may be used as building
blocks (glycosyl acceptors) in the regioselectiigcgsylation reactions [44,45,11,18] for prepamatiof L-
arabinofuranosyl-containing di-, trisaccharides.

4.Experimental



4.1.General methodsColumn chromatography was performed on silicaé§eH (70-230 mesh; Merck, Darmstadt,
Germany), and thin-layer chromatography (TLC) dicaigel plates (Silufol, Czechoslovakia) and Mesdica gel
aluminum 60 kx4 precoated plates with visualization of the spdts-sugars by heating. All commercially available
reagents were used without further purification.e Tanhydrous solvents were distilled over gaR,Os or
magnesium prior to the use. L-Arabinofuranosideivd¢ives were coevaporated twice with anhydrousiené
before acylation reaction¥4 and™*C *NMR spectra were recorded in CROCD,OD and DMSO-¢g with a Bruker
Avance-500-DRX spectrometer at 500.13, and 126.H& Mespectively'H and™*C NMR chemical shiftss ppm)
are relative to internal chloroform peak (7.26 piam*H and 77.0 fot*C NMR). Chemical shifts are also reported
downfield from internal SiMe(*H). Melting points were determined on a Boetiusaapfus and were uncorrected.
Optical rotations were measured with Autopol llt@uatic polarimeter. IR spectra were measured okifR&lmer
Spectrum 100FT-IR spectrometer. High resolutionsvgectra (HRMS) were recorded on an Agilent Q-B650
Instrument (USA) using ESI (electrospray ioniza}ion
4.2. Regioselective transformations of methyl-L -arabinofuranoside (1a)
4.2.1. Regioselective acylationswi -arabinofuranosidesith acyl chlorides
a;. Acylation with pivaloyl chloride. Pivaloyl chloride (0.22 ml, 1.79 ms) in anhydrous CkLCl, (3 ml) was
added dropwise to a solution of methwyl-arabinosidela (295 mg, 1.79 mmol) in anhydrous &H, (3 ml) and
pyridine (0.29 ml, 3.71 mmol) at @ (ice and sodium chloride). The reaction mixturesvgéirred for 1 h under
cooling and then 18 h at room temperature. Pyridth@4 ml, 1.79 mmol) and pivaloyl chloride (0.22, rh.79
mmol) in anhydrous CkCl, (3 ml) were consequently added af@ After stirring for 2 h under cooling, the
reaction mixture was stirred for 21 h at room terapre. The solution was diluted with gE, (30 ml), water (10
ml), the aqueous phase was extracted with@H3x30 ml). The combined organic extracts were wdshe HCI
(3x10 ml), dried over anh. N&QO, and evaporated to dryness. The residue was chognagthed on silica gel, using
mixtures of petroleum ether - EtOAc to afford (12d, 16%) of 2,3,5-tr@-pivaloyl-a-L-arabinofuranosidedj as a
syrup. IR (film, CHC}): v 2977, 2937, 1738, 1285, 1146 tnjo]*° —45.8 (¢ 1.0, CHG). 'H NMR (500 MHz,
CDCly) 6: 4.99 (d, H, H-2), 4.96 (m, 1HH-3), 4.84 (s, H, H-1), 4.32 (dt, H, H-4), 4.19-4.23 (m, H, H-5 and H-
5/, 3.37 (s, 3H, OCH), 1.22, 1.20 and 1.96 [3s, 27H, BIC(CHs)3). *C NMR (125 MHz, CDGJ) §: 178.17,
177.7 and 177.4 [(C=0,x80C(CHz3)3], 106.86 (-1), 81.5 and 80.0 (C-Z;-3), 76.89 (C-4), 63.19(5), 54.8
(OCH3), 38.9, 38.73 and 38.71§@OC(CHs)4], 27.3, 27.2, and 27.15§8COC(CHs)3]. HRMS (ESI): m/z calcd
for [C,1H3¢0g+Na]": 439.2308, found 439.2314.
(80 mg, 13%) of 2,5-dB@-pivaloyl derivative3 as a syrup. IR (film, CHG): v 3492, 2975, 1734, 1285, 1159tm
[a]p?°—47.1 (c 1.0, CHG). 'H NMR (500 MHz, CDC}) &: 4.95 (br. s, H, H-1), 4.77 (d, H, J = 2.5 Hz,H-2), 4.2-
4.32 (m, 3, H-5, H-5' andH-4), 3.84-3.87 (m, H, H-3), 3.39 ( s, B, OCHj), 3.19 (d, H, 3-OH), 1.21 and 1.20
(2s, 181, 2xCOC(CHs)3). **C NMR (125 MHz, CDC)) &: 179.1 and 178.3 [(C=0x20C(CHj)4], 106.37 (C-1),
85.44, 81.58, 77.55 (C-2, C4:3), 63.25 (C-5), 55.04 (OGH 38.95 and 38.81 [26(0C(CHy)3], 27.26 and 27.14
[2X(COC(CH3)3]. HRMS (ESI): m/z calcd for [GeH»0-+Na]": 355.1733, found 355.1728.
(251 mg, 42%) of 3,5-dB-pivaloyl derivative2 as a syrup:H NMR (500 MHz, CDC})) &: 4.91 (s, H, H-1), 4.58
(dd, H,J =6.4,J = 2.8 HzH-3), 4.35 (dm, H, H-5), 4.24-4.24 (m, H, H-4, H-5'), 4.04 (d, H, H-2), 3.39 (s, 3H,
OCHy), 1.23 and 1.22 (2s, B3 COC(CHj)3. °C NMR (125 MHz, CDG) &: 179.69, 178.11 [(C=O,
2xCOC(CHy)s), 108.66 (-1), 81.52, 81.4, 78.6C¢4, C-3, C-2), 63.1 (-5), 54.97 OCH,), 38.84, 38.86
[2x(COC(CHg)3], 27.15, 27.96 [R(COC(CHa)s].
Further elution with a mixture of methylene chlarichethanol (5:1) gave (27 m§%) of 5-O-pivaloyl derivative
(5) as a syrup. IR (film, CHG): v 3441, 2970, 2934, 1725, 1169, 1109, 1040 cju],*°~16.6 (c 0.6, CHG). 'H
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NMR (500 MHz, CDCY) 6: 4.87 (s, H, H-1), 4.28 (dd, H, H-5), 4.25 (dd, H, H-5'), 4.14 (m, H, H-4), 4.14 (m,
1H, H-2), 3.27 (dd, H, H-3), 3.39 (s, B, OCHj), 1.21 [s, 91, COC(CHz)s]. **C NMR (125 MHz, CDC)) &: 178.8
[(C=0, COC(CH3)3], 108.71 (C-1), 82.9 (C-4), 80.5, 78.1 (Ce23), 64.1 (C-5), 55.17 (OCH 39.0 [COC(CHa)4],
27.26 [COC(CHa3)3]. HRMS (ESI): m/z calcd for GH»Ogs [M+Na]™: 271.1158, found 271.1162;,,/05 [M-
OCHg]™: 217.1076, found 217.1084

a,. Pivaloyl chloride (0.18 ml, 1.46 nut) in anhydrous pyridin€d.8 ml) was added dropwise to a stirred solution
of methyl a-L-arabinoside 1a) (114 mg, 0.69 mmol) in anhydrous pyridine (2.0 ati 0°C in three portion. The
reaction mixture was stirred for 6 h under coolargl then 2 h at rt, diluted with water, extractathwhloroform.
The combined organic extracts were washed with HQ\, 5%-aqueous NaHCQdried over anhydrous NaO,
and evaporated to dryness. The residue was chrgragtoed on silica gel, using a mixture of 3:1 pdetro ether-
EtOAc to afford a mixture of the dipivaloytarabinofuranoside derivatives (40 mg, 17%, 221arfd3) as a syrup.
Further elution with a mixture of methylene chl@ithethanol (5:1) gave (110 mg, 64%) oD5pivaloyl derivative
(5) as a syrup.

b,. Acylation with 4-chlorobenzoyl chloride. A solution of methyla-L-arabinosidela (365 mg, 2.22 mmol) in
anhydrous CHCl, (4.7 ml) and pyridine (0.17 ml, 2.2 mmol) was stérfor 20 min at rt, then 0.28 ml (2.18 wijn
4-chlorobenzoyl chloride in 2.9 ml anhydrous £ was added dropwise. The reaction mixture was dtiige18 h
at room temperature. Anhydrous pyridine (0.17 nt, @mol) and solution of 4-chlorobenzoyl chloridk28 ml,
2.18 mmol) in anhydrous ChCl, (2.9 ml) were consequently added to a preparaatisolat 0°C. After stirring
during 45 min under cooling, the reaction mixturasvetirred for 20 h at room temperature. The smiutias diluted
CH,CI, (40 ml), water (10 ml), the aqueous phase was eteawith CHCI, (3x30 ml). The combined organic
extracts was washed 1 N HCI (10 ml), 5% aq NaklGBied over anhydrous B8O, and evaporated to dryness.
The residue was chromatographed on silica gel usimixture of 6:1, 4:1 and 2.5:1 hexane - EtOAafford (175
mg, 14%) of methyl 2,3,5-ti®-4-chlorobenzoyk-L-arabinofuranosid€g), (370 mg, 38%) of methyl 3,5-d)-4-
chlorobenzoyle-L-arabinofuranosidés) and (150 mgl5%) of methyl 2,5-d-4-chlorobenzoyl derivativér).

¢, Acylation with benzoyl chloride. To a solution of methyd-L-arabinosidela (151 mg, 0.92 mmol) in anhydrous
THF (7.0 ml) and pyridine (0.22 ml), N,N-diisopropylgtAmine (1.4 ml, 0.9 mmol) was added and a mixtuas
stirred for 30 min at rt, then benzoyl chloridel®.ml, 1.38 mmol) was added dropwise to prepardatien. The
reaction mixture was stirred for 5 h at rt and tleeh3 ml (0.93 mmil) triethylamine was added dropwise. The
reaction mixture was stirred for 48ah room temperature. The precipitate was filtercand washed THF (5 ml),
the filtrate was diluted with C}€l, (40 ml), water (10 ml), the aqueous phase was eberlawith CHCI, (2x30 ml)
and the combined organic extracts were dried owér. &aS0O, and evaporated to dryness. The residue was
chromatographed on a silica gel, using a mixturg:df 3:1 and 1:1 hexane - EtOAc to afford (85 &&f6) (a ratio
of 1:1 according tdH NMR data) of a mixture of methyl 3,5-@-benzoyle-L-arabinofuranosidel() and methyl
2,5-di-O-benzoyl derivativel 1 *H NMR (500 MHz, CDCY) &: 7.37-8.13 (m, 20H, Bz), 5.23 (sH1H-1, 2,5-diO-
Bz), 5.19 (br.d, H, J= 2.3 Hz,H-2), 5.10 (dd, H, J= 2.7 Hz,H-3, 3,5-di©O-Bz), 5.08 (s, 1HH-1, 3,5-diO-Bz),
4.74-4.78 ( m, H, H-4), 4.70 (dd, H, H-5), 4.46-4.69 (m, H, 2H-5), 4.57 (dd, H, H-5"), 4.47-4.50 (m, H, H-4),
4.38 (br.d, H, H-2), 4.30 (dd, H, H-3), 3.52 (s, B, OCH3), 3.48 (s, BI, OCHs). **C NMR (125 MHz, CDC})) &:
167.30, 166.63, 166.44, 165.40 (4CMCeHs), 133.71, 133.23, 133.17, 129.91, 129.88, 129128,62, 128.55,
128.46, 128.380OCHs) 109.03 C-1, 3,5-diO-Bz), 106.57 (C-1, 2,5-dd-Bz), 85.46, 81.98, 77.2% 4, C-2, C-3,
2,5-di-0-Bz), 82.16, 81.33, 79.0¢4, C-2, C-3, 3,5-dB-Bz), 63.88 (C-5), 64.01 (C-5), 55.170CHz). HRMS
(ESI: m/z calcd for [GoH»O7+Na]": 395.1098, found 395.1127.
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Further elution with EtOAc-methanol (6:1) gave (89, 36%) of 50-benzoyl derivatived as a syrup. IR (film,
CHCL): v 3434, 2937, 1719, 1278, 1106, 950 tifu]p>°~50 (c 1.0, CHG). *H NMR (500 MHz, CDC}) §: 7.45-
8.09 (3m, 5H, Bz), 4.97 (sH1 H-1), 4.60 (dd, H, H-5), 4.56 (dd, H, H-5'), 4.34 (m, H, H-4), 4.20 (br.d, H, H-
2), 4.08 (dd, H, H-3), 3.73 (br.s, 2H, 2-OH and 3-OH), 3.45 (H, ®CHa). **C NMR (125 MHz, CDC)) §: 165.77
(C=0,COCgHs), 133.34, 130.08, 129.77, 128.820CeHs), 108.78 C-1), 82.96 C-4), 80.76, 78.07 (C-3 and-2),
64.55 (C-5), 55.23 OCH3). HRMS (ESI): m/z calcd for [GsH140s+Na]": 291.0845, found 291.0845.
C,. To a solution of methyd-L-arabinosideXa) (147 mg, 0.89 mmol) in anhydrous TKB=5 ml) and pyridine (0.17
ml, 2.2 mmol) was added a solution previously prepgdy adding benzoyl chloride (0.22 ml, 2.43 mntoIN,N-
diisopropylethylamine (0.14 ml, 0.9 mmol) in abhgds THF (0,7 ml). The reaction mixture was stirfed5 h at rt
and then triethylamine (0.12 ml, 0.86 wlinwas added dropwise to prepared solution. Theti@a mixture was
stirred for 18 hat room temperature and then 3 h at 35’37 After cooling the precipitate was filtered offich
washed THF (5 ml), the filtrate was diluted with £H, (40 ml), water (10 ml), the aqueous phase was &xeitla
with CH,Cl, (2x30 ml), and the combined organic extracts weieddover anh. N&O, and evaporated to dryness.
The residue was chromatographed on a silica gelg s mixture of 5:1, 3:1 and 1:1 hexane-EtOAc fford (93
mg, 28%, a ratio of 1:1.4 according tt4 NMR data) of a mixture of methyl 3,5-@-benzoyle-L-
arabinofuranosidél0) and 2,5-di©-benzoyl derivativel 1
Further elution with EtOAc-methanol (6:1) gave (186, 62%) of 50-benzoyl derivativéd as a syrup.
4.2.2. Selective acylation of methyl ®-benzoylu-L-arabinofuranoside (9) with 4-chlorobenzoyl chlorice.
4-Chlorobenzoyl chloride (0.022 ml, 0.171 wmlinin anhydrous CkLCl, (0.22 ml) was added dropwise to a solution
of methyl 50-benzoyle-L-arabinofuranoside9j (46 mg, 0.171 mmol) in anhydrous &, (2 ml) and pyridine
(0.03 ml, 0.38 mmol) at BC (ice and sodium chloride). The reaction mixtures\wstirred for 1 h under cooling and
then for 20 h at room temperature. A solution afiderobenzoyl chloride (0.022 ml, 1.79 mnin anhydrous
CH,CI, (0.8 ml) was added to a prepared solution at fterAstirring for 2 h the reaction mixture was d¢éd with
CH,CI, (30 ml), water (10 ml), and the aqueous phase waaaed with CHCI, (3x30 ml). The combined organic
extracts were washed with 5% aq. NaHC@ried over anhydrous MO, and evaporated to dryness. The residue
was chromatographed on a silica gel, using a nextir7:1, 6:1, 4:1 and 2:1 hexane-EtOAc to affosdlee first
fraction (6 mg, 6%) of methyl 2,3-d)-4-chlorobenzoyl-59-benzoyle-L-arabinofuranosideld) as a syrup.op>
+39 (¢ 1.0, CHG). *H NMR (500 MHz, CDC}J) § 7.33 - 8.08 (m, 13H, EsCO, 2xCOC4sH,Cl), 5.59 (br.d, 1H, H-
3), 5.52 (d, H, H-2), 5.21 (s, H, H-1), 4.90 (dd, H, H-5), 4.71 (dd, H, H-5), 4.52-4.65 (m, H, H-4), 3.54 (s, 3H,
OCH,). °C NMR (125 MHz, CDCJ) &: 165.15, 164.97 and 164.61 [3C=0)C¢Hs, COCH,CI], 140.13, 140.09,
133.16, 131.33, 131.20, 131.07, 129.73, 128.33,062827.48, 127.40C0OCsHs, COCH,CI), 106.72 C-1), 82.27,
80.72, 78.06 (C-2(C-3, C-4), 63.51 (-5), 55.04 OCHj). HRMS (ESI): m/z calcd for [G/HxOsCl+NaJ'™:
567.0584, found 567.0578.
The second fraction was a mixture of methyD3chlorobenzoyl-39-benzoyl derivativel2 and methyl 20-4-
chlorobenzoyl-50-benzoyl derivativel3 (42 mg, 60%) (a ratio 0213 = 1.7:1 according toH NMR data).'H
NMR (500 MHz, CDC}) 5: 7.39-8.10 (m, 13H, §sCO, COC¢H,CI), 5.22 (s, 0.4H, H-1, 2,5-diO-Bz), 5.16 (dd,
0.4, J= 2.4 Hz,H-2), 5.08 (dd, H, J= 2.5 Hz,H-3, 3,5-diO-Bz), 5.07 (s, H, H-1, 3,5-diO-Bz), 4.74 (dd, H,
H-5), 4.69 (dd, 0.H, H-5), 4.60-4.67 (m, H, H-4 and H-5"), 4.56 (dd, O, H-5'), 4.45-4.49 (m, 0.H, H-4), 4.36
(dd, 1, H-2), 4.28 (dd, 0H, H-3), 3.52 (s, 1.H, OCHg), 3.48 (s, B, OCH;). *C NMR (125 MHz, CDC)) &:
166.43, 166.40, 166.35, 166.76 [(4 x C=0QCsHs and COCH,CI], 140.27, 133.30, 133.23, 131.56, 131.28,
131.23, 129.88, 129.77, 128.99, 128.94, 128.87,782€ 0C¢Hs), 108.96 C-1, 3,5-diO-Bz), 106.40 (C-1, 2,5-di-
0O-Bz), 85.53, 82.03, 77.258¢4, C-2, C-3, 2,5-dB-Bz), 82.40, 81.38, 78.9@C¢4, C-2, C-3, 3,5-dB-Bz), 63.89
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(C-5, 3,5-di0-Bz) 63.77 (C-5, 2,5-d®-Bz), 55.21 (20CH3). HRMS (ESI): m/z calcd for [GoH10,Cl+Na]'":
429.0717, found 429.0714.

4.2.3. Methyl 50-tert-butyldiphenylsilyl- a-L-arabinofuranoside (15).

To a solution of methylo-L-arabinoside 1@ (260 mg, 1.58 mmol) in pyridine (7.2 ml) was addistt-
butylchlorodiphenylsilane (0.62 ml, 2.37 mmol) af@® and then the reaction mixture was stirred for 48ni
evaporated, diluted with Gi&l, and poured into 5% aq NaHGQqueous phase was extracted with,ClIH(3x50
ml), the combined organic extracts were dried avaperated. The residue was chromatographed orica gil,
using for elution a mixture of hexane-ethylacetété and 4:1, 1:1 to give (522 m8§2%) of 50-silyl o-L-
arabinofuranoside derivativi5 as a colorless oil IR (film, CHQLt v 3421, 2931, 2861, 1113, 1073, 1003'cm
[0]p?® +47.7 (¢ 1.3, CHG). 'H NMR (500 MHz, CDC})) &: 7.40-7.71 [2m, 10H, (CH:CSi(CHs)], 4.99 (s, 1H, H-
1), 4.01-4.20 (m, 4, H-2, H-3, H-4 and OH), 3.84 (dd¥1 Js 4= 2.2 Hz,Js5 = 11.4 Hz,H-5), 3.75 (dd, H, J5 4=
1.2 Hz,H-5), 3.42 (s, BI, OCHy), 2.95 (d, 1H, OH), 1.06 (s, 9H, (GHC-). *C NMR (125 MHz, CDC)) &:
135.79, 135.72, 130.33, 130.21, 128.13, 128.07 §§%i(CeHs),], 109.54 (C-1), 87.57 (C-4), 78.57, 78.13 (C-3,
C-2), 64.18 (C-5), 55.01 (OGH 26.80 CH3)sC-, 19.16 (CH)sC-. HRMS (ESI): m/z calcd for GH3,SiOsNa
[M+Na]": 425.1760, found 425.1765.

4.2.4. Acylation of 50-silyl derivative a-L-arabinofuranoside 15 with acyl chlorides.

Acylation with pivaloyl chloride. L-Selectride (0.49 ml 1 M solution in THF, 0.49 minalas added dropwise
to a solution of 50-silyl derivative of methyl arabinosidks (180 mg, 0.45 mmol) in anhydrous THF (2.7 ml) at O
%C (ice and sodium chloride). The solution was stira¢ 0°C for 30 min with gradually raising temperaturedom
and then, it was stirred for 30 min. Pivaloyl clider (0.11 ml, 0.89 mmol) was added to preparedtisolwnder
cooling 0°C. The reaction mixture was stirred for 5 h at raemperature, then cooled td© and pivaloyl chloride
(0.08 ml, 0.65 mmol) was added to it. The reactiairture was stirred for 18 h at room temperatui@rpd in
cooled 5% ag NaHC@the aqueous phase was extracted withGQTH3x30 ml). The combined organic extracts
was washed water, dried over anh,8{&;,, and evaporated to dryness. The residue was clwgraphed on silica
gel, using for elution a mixture of hexane-ethytate 8:1, 6:1 and 4:1, and ethylacetate as thenetoegive (106
mg, 57%) of methyl $-tert-butyldiphenylsilyl-2,3-diO-pivaloyl-o-L-arabinofuranosidel@) as a syrup. IR (film,
CHCL): v 2967, 2938, 2865, 1739, 1285, 1143, 1110, 1073. ¢alp>°—29 (c 1.0, CHG). *H NMR (500 MHz,
CDCl) &: 7.26-7.71 [2m, 10H, (CHLCSi(GHs),], 5.14 (dd, H, J, 3= 1.8 Hz,J;3 4= 5.4 Hz H-3), 4.97 (d, 1H, H-2),
4.85 (br.s, H, H-1), 4.17 (m, H, H-4), 3.84 (dd, H, J5 ,= 4.7 Hz,J5 5= 11.1 Hz H-5), 3.81 (dd, H, J5 4= 5.3 Hz,
H-5), 3.39 (s, Bl, OCH), 1.88 and 1.17 (2s, 9HCH3);C(CO)-, 1.07 (s, 9H, (CHC-). °C NMR (125 MHz,
CDCly) 6: 177.40 (CO), 177.29 (CO), 135.62, 133.29, 133129.67, 127.66 [(CHsCSi(CeHs)z], 106.78 (C-1),
82.38, 81.46, 76.79 (C-2, C-3C-4), 63.51 (C-5), 54.66 (OGH 38.54 (CH)sC(CO)-, 26.93, 26.77 {{H3)sC-,
(CH5)3sC(CO)-], 19.26 (CH)5C-). HRMS (ESI): m/z calcd for GH.sSiONa [M+Na]: 593.2911, found 593.2908.
methyl 5O-tert-butyldiphenylsilyl-3O-pivaloyl-o-L-arabinofuranoside1{) (68 mg, 43%) as a syrufR (film,
CHCL): v 3457, 2964, 2934, 2861, 1729, 1288, 1162, 10560 1. [0]p*°—44 (c 1.1, CHG). *H NMR (500
MHz, CDC) 8: 7.38-7.712 [m, 10H, (CHLCSIi(GHs)Jl, 4.99 (s, 1H, H-1), 4.92 (ddHL J; 3= 1.0 Hz,J5,= 3.6 Hz,
H-3), 4.08-4.11 (m, H, H-2 and H-4), 3.90 (dd,H, Js ,= 2.6 Hz,Js 5= 11.2 Hz,H-5), 3.85 (dd, H, J5 4= 2.64 Hz,
H-5), 3.39 (s, B, OCH,), 3.74 (d, 1H, 2-OH), 1.88 and 1.08 [2s, 9H, (BBE(CO)-, CH3):C-]. *C NMR (125
MHz, CDCL) &: 178.87 (CO), 135.62, 129.97, 129.89, 127.87, 82{CH;);CSi(CeHs),, 109.36 (C-1), 83.38,
80.11, 78.97 (C-3, C-4(C-2), 63.96 (C-5), 54.69 (OGH 38.56 (CH);C(CO)-, 26.89, 26.76 {{H3)sC-,
(CH5)sC(CO)-], 19.15 (CH)5C-. HRMS ((EST): m/z calcd for GH3sSiOsNa [M+Na]': 509.2335, found 509.2331.
and (50 mg, 28%) of the startingarabinosidel5
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Acylation with 4-chlorobenzoyl chloride. L-Selectride (0.46 ml 1 M solution in THF, 0.46 minwlas added
dropwise to a solution of &-silyl derivative of arabinosid&5 (184 mg, 0.46 mmol) in anhydrous TKB-0 ml) at O
%C. The solution was stirred at’G (ice and sodium chloride) for 30 min with gradyahising temperature to room
and then, it was stirred for 20 min. 4-Chlorobedzzhoride (0.12 ml, 0.95 mmol) in anhydrous THE7Z@nl) was
added dropwise to a solution under cooliff0The reaction mixture was stirred under coolingd® min and then
4 h at room temperature, poured in cooled 5% aq@{@yithe aqueous phase was extracted with EtGA80 ml).
The combined organic extracts was washed watexd drver anh. N&Q,, and evaporated to dryness. The residue
was chromatographed on silica gel, using for eftutéo mixture of hexane-ethylacetate 8:1, 6:1 and 4rd
ethylacetate as the eluent to give (126 mg, 50%methyl 5O-tert-butyldiphenylsilyl-2,3-di©-4-chlorobenzoylk-
L-arabinofuranoside20). M.p.40-42 €. IR (KBr): v 2957, 2931, 1729, 1596, 1268, 1106 cfu]p>°—48 (c 1.0,
CHCl3). 'H NMR (500 MHz, CDCJ) : 7.33-7.99 [4m, 18H, (CHCSi(GHs),, CIBz], 5.61 (dd, H, J;,= 1.1 Hz,
Js4= 5.3 Hz,H-3), 4.42 (d, H, H-2), 5.11 (s, 1H, H-1), 4.35 (mH1 H-4), 4.04 (dd,. H, J5 ,= 4.6 Hz,Js 5= 11.3
Hz, H-5), 3.99 (dd, H, Jg, = 4.2 Hz,H-5'), 3.47 (s, B, OCH,), 1.06 [s, 9H, (CH)sSi(CsHs),]. *C NMR (125
MHz, CDCE) é: 164.77 (CO), 164.64 (CO), 139.87, 135.62, 133133.15, 131.27, 129.70, 128.74, 127.86, 127.67
[(CH3)3CSi(CeHs)2, CI-GH4CO], 106.75 (C-1), 82.68, 82.58, 77.79 (C-3, G=2), 63.38 (C-5), 54.83 (OGH
26.76 CH3)sC-, 19.31 (CH);C-. HRMS (ESI): m/z calcd for GgH360,SiCLNa [M+Na]: 701.1505, found
701.1502.
methyl 5O-tert-butyldiphenylsilyl-30-4-chlorobenzoylk-L-arabinofuranosidel@) (80 mg, 40%) as a syrup. IR
(film, CHCLy): v 3447, 2954, 2931, 2861, 1722, 1272, 1112 cja],*°-56 (¢ 1.0, CHG). *H NMR (500 MHz,
CDClg) &: 7.38-7.95 [3m, 14H, (CHLCSi(GHs),, CIBz], 5.30 (dd, H, J, 3= 0.9 Hz,J34,= 3.6 Hz,H-3), 5.04 (s, 1H,
H-1), 4.24-4.28 (m, H, H-2 and H-4), 3.97 (dd,H, Js 4= 2.5 Hz,J5 5= 12.7 Hz H-5), 3.91 (dd, H, J5 4= 2.7 Hz,
H-5'), 3.42 (s, BI, OCH;), 3.78 (d, 1H, 2-OH), 1.09 [s, 9H, (GHSI(CsHs)-]. *C NMR (125 MHz, CDG)) &: 165.8
(CO), 139.89, 135.63, 132.38, 132.33, 131.2, 1301@8®.94, 128.79, 127.90, 127.84 [(JILSi(CeHs),, CIBZ],
109.52 (C-1), 83.87, 80.84, 79.02 (C-4, Ce32), 63.9 (C-5), 54.98 (OCH 26.78 CH3)3C-, 19.16 (CH)3C-.
HRMS (ESI): m/z calcd for GgH330SiCINa [M+Na]: 563.1633, found 563.1628.
and the starting L-arabinosid@ (35 mg, 19%).

4.2.5. Methyl 30-pivaloyl-a-L-arabinofuranoside (21)
To a solution ofL7 (38 mg, 0.078 mmol) in anhydrous methadob ml) was added Njf (14 mg, 0.38 mmol). The
solution was stirred at 29-3%C for 85 min, and then the reaction mixture waspevated. The residue was
chromatographed on a silica gel, using for eluiomixture of 6:1, 4:1 hexane-EtOAc and CkileOH - 5:1 to
give (17 mg, 88%) of methyl ®@-pivaloyl-a-L-arabinofuranoside2(l) as a colorless oil. IR (film, CHgt v 3418,
2974, 2934, 1729, 1292, 1166, 1112, 990" cfin]p>°—75 (c 0.43, CHG). *H NMR (500 MHz, CDCY) &: 4.98 (s,
1H, H-1), 4.80 (dd, H, J;,= 2.0 Hz,J34= 5.0 Hz,H-3), 4.19-4.21 (dt, H, H-4), 4.13( br.d, H, H-2), 3.96 (dd, H,
H-5, Js4= 2.6 Hz,Js5 = 11.9 Hz,H-5), 3.89 (dd, H, J5, = 2.7 Hz,H-5), 3.43 (s, Bl, OCHj), 1.25 [s, 9,
COC(CHs)3]. **C NMR (125 MHz, CDC})) 5: 179.33COC(CHj);, 109.26 (C-1), 82.51, 80.23, 79.96 (C-4, G=2,
3), 61.75 (C-5), 54.84 (OGH 38.63 COC(CH3)s, 26.93 COC(CH3)s. HRMS (ESI): m/z calcd for GH»0Os
[M+Na]": 271.1158, found 271.1153.
4.2.6. Methyl 2,3-anhydroe-L-ribofuranoside (25)
To a solution of intermediate @-mesylate (238 mg, 0.58 mmol), prepared from tledsO-pivaloate2 according
to the previous work [28]in anhydrous methan@.5 ml) was added 1 M solution of NaOgk methanol (0.43
ml). The reaction mixture was stirred at room terapee for 18 h, and then was neutralized withiglaacetic acid
and evaporated to dryness, coevaporated with aumixbf ethanol-toluene (25 ml). The residue was
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chromatographed on a silica gel, using for elutibloroform, CHC}-petroleum ether-methanol (15:7:2) to give (68
mg, 80%) of methyl 2,3-anhydreo+-ribofuranoside Z5) as a colorless oil.o[p®® —17.7 (c 1.2, KD); lit for D-
isomer [24]. ]p*® +19.2 (c 2.3, HO). 'H NMR (500 MHz, CDC}) &: 5.21 (br.s, H, J; ,< 1.0 Hz,H-1), 4.33 (t,
1H, Jy5= 3.8 Hz,J, 5= 3.9 Hz,H-4), 3.80 (dd, H, J, ,= 0.7 Hz,J, 3= 2.8 Hz,H-2), 3.77 (dd, H, Js 5= 11.5 Hz H-

5), 3.70 (d, H, J;,= 2.8 Hz,H-3), 3.66 (dd, H, H-5), 3.50 (s, B, OCH). *C NMR (125 MHz, CDG)) 5: 102.73
(C-1), 78.99 (C-4), 63.18 (C-5), 57.98 (C-3), 56(81CH;), 56.47 (C-2)HRMS (ESI): m/z calcd for GH;,0,Na
[M+Na]": 169.0477, found 169.0481.

4.2.7. Methyl 50-tert-butyldiphenylsilyl-2,3-anhydro-a-L -ribofuranoside (26)

d. To a solution ofL-arabinoside derivativd7 (55 mg, 0.11 mmol) and 4-dimethylaminopyridine r(gj, 0.07
mmol) in anhydrous pyridine (2.0 ml) was added rae#sulfonyl chloride (0.03 ml, 0.39 rofhat 0°C. The
reaction mixture was stirred for 2 h at rt, theganed solution was diluted GEl, (10 ml), washed water (4 ml), the
aqueous phase was extracted with,CH(20 ml). The combined organic extracts were waskigid 1 N HCI (3x30
ml), 5% aq NaHCg dried over anhydrous B8O, and evaporated to dryness. The residue was eairifiy
chromatography on silica gel, using mixture of &rid 4:1 hexane-EtOAc to afford (59 mg, 92%) of imediate
mesylate22 as a syrup*H NMR (500 MHz, CDC}) &: 7.37-7.70 [3m, 10H, CHLCSi(GHs),], 5.15 (br.d, H, J3,=
4.2 Hz,H-3), 5.11 (s, 1H, H-1), 4.80 (br.sH1H-2), 4.16 (m, H, H-4), 3.87 (dd, H, J54,= 4.4 Hz,Js 5= 11.2 Hz,
H-5), 3.83 (dd, H, J5 4=4.7 Hz,H-5), 3.39 (s, Bl, OCH;), 3.09 (s, Bl, -SO,CH,), 1.95 [s, 9H, (Ch);C(CO)], 1.07
[s, 9H, (CH)3CSi(CGHs),]. HRMS (ESI): m/z calcd for G,H,40,SiNa [M+Na]: 407.1655, found 407.1664.

To a solution of intermediate @-mesylate22 (48 mg, 0.098 mmol) in anhydrous methai@ob ml) was added 1 M
solution of NaOCH in methanol (0.065 ml). The reaction mixture wtged at room temperature for 18 h, and
then neutralized with glacial acetic acid and evafedl to dryness, coevaporated with a mixture lodi@bl-toluene
(25 ml). The residue was chromatographed on agjiéd, using for elution a mixture of 10:1 and fiekane-EtOAc
to afford (30 mg, 80%) of methyl ®-tert-butyldiphenylsilyl-2,3-anhydre-L-ribofuranoside Z6) as a colorless oil.
[a]p*°—46 (c 1.0, CHG). '*H NMR (500 MHz, CDC}) 3: 7.38-7.68 [m, 10H, (CH:CSi(GHs)J], 5.25 (s, H, J1»
<1.0 Hz,H-1), 4.32 (t, H,J= 4.3 Hz,J= 2.6 Hz,H-4), 3.82 (dd, H, Js 5= 11.2 Hz H-5), 3.78 (d, H, J,3= 2.7 Hz,
H-2), 3.72 (dd, H, H-5"), 3.71 (d, H, H-3), 3.52 (s, B, OCH;), 1.07 [s, 9H, (CH)sSi(CsHs);]. °C NMR (125
MHz, CDCk) 3: 135.68, 135.61, 132.97, 130.14, 130.02, 128.3,92(CH)3CSi(CgHs),, 103.15 (C-1), 78.79 (C-
4), 64.81 (C-5), 57.11 (OG)H 57.07, 56.35 (C-3, C-2), 26.96H3)sC-, 19.26 (CH);C-.

d. To a solution of_-arabinoside derivativé9 (35 mg, 0.065 mmol) and 4-dimethylaminopyridinenfg, 0.04
mmol) in anhydrous pyridine (2.0 ml) was added rae#sulfonyl chloride (0.03 ml, 0.39 rofpat 0°C. The
reaction mixture was stirred at rt for 18 h, théntdd CHCI, (10 ml), washed water (4 ml), the aqueous phase was
extracted with CHCI, (20 ml). The combined organic extracts were wasi%daq NaHC@ dried over anhydrous
Na,SQ,, and evaporated to dryness. The residue was gaifify chromatography on silica gel, using a mixifre
10:1 and 7:1 hexane-EtOAc to afford (39 mg, 97%)ntérmediate mesylat23 as a syrup*H NMR (500 MHz,
CDCl) &: 7.33-7.99 [4m, 14H, (CHLCSi(GHs),, CI-Bz], 5.43 (dd, H, J= 1.2 Hz,J= 5.4 Hz,H-3), 5.18 (s, 1H, H-
1), 5.01 (br.s, H, H-2), 4.30 (m, H, H-4), 3.98 (dd, H, Js 4= 4.3 Hz,Js 5= 11.3 Hz H-5), 3.92 (dd, H, J5 4= 4.4
Hz, H-5'), 3.42(s, B, OCH), 3.12 (s, 8l, -SO,CHjy), 1.05 [s, 9H, (Ch)3Si(CsHs)4].

To a solution of intermediate @-mesylate?3 (37 mg, 0.059 mmol) in anhydrous methaf2o0 ml) was added 1 M
solution of NaOCH in methanol (0.039 ml). The reaction mixture wésed at room temperature for 18 h, and
then was diluted with C}Cl, (5 ml) and neutralized with glacial acetic aciddaavaporated to dryness,

coevaporated with a mixture of ethanol-toluenerf®p The residue was chromatographed on a silitaugeng for
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elution a mixture of hexane- EtOAc 8:1 and 6:1 teeg16 mg,73%) of methyl 59-tert-butyldiphenylsilyl-2,3-
anhydroe-L-ribofuranoside Z6) as a colorless oil.
g. tert-Butyldiphenylchlorosilane (0.12 ml, 0.469 mmol)ssadded to a solution of epoxidb (49 mg, 0.33 mmol)
in anhydrous pyridine (1.2 ml). The solution wasretl at room temperature for 48 h, and then thetren mixture
was evaporated, coevaporated with toluene, thduesias dissolved in GBI, and washed with 5% ag NaHgO
dried over anhydrous N8O, and evaporated. The residue was chromatographedsiica gel, using for elution a
mixture of hexane- EtOAc 10:1 and 7:1 to give (1@, 85%) of methyl 53-tert-butyldiphenylsilyl-2,3-anhydro-
a-L-ribofuranoside Z6) as a colorless oil.
4.2.8. Methyl 2-deoxye-L -erythro-pentofuranoside (28)
L-Selectride (1.0 ml 1 M solution in THF, 1.0 mmualas added dropwise under argon to a solution okidp@5
(43 mg, 0.29 mmol) in anhydrous THF (0.18 ml) & %. The solution was stirred with gradually warmeddom
temperature and then, it was stirred for 1 h. Ethga5 ml) was added to the prepared solution uedeling, and
evaporated to dryness. The residue was chromatogglapn a silica gel, using for elution chlorofor@Cls-
petroleum ether-methanol (15:7:2) to give (40 n8§6Y of methyl 2-deoxy-L-erythro-pentofuranoside2@) as oil.
[a]p*°~125 (c 1.0, MeOH)H NMR (500 MHz, CDC}) 8: 5.09 (d, H, J; , < 1.0 Hz,J; ,= 4.6 Hz,H-1), 4.11-4.14
(m, 2H, H-3 and H-4), 3.71 (dd,H, J;5= 3.7 Hz,Js 5= 11.8 Hz,H-5), 3.61( dd, H, J,5= 4.6 Hz,H-5'), 3.48 (d,
1H, OH), 3.38 (s, H, OCH;), 2.11 (ddd, 1HJ, 5= 6.3 Hz,H-2'), 2.0 (d, H, J,» = 13.9 Hz,H-2). *C NMR (125
MHz, CDCk) &: 105.45 (C-1), 87.32 (C-4), 72.73 (C-3), 63.035):54.85 (OCH), 41.50 (C-2). HRMS (ES):
m/z calcd for [GeH1.0,+Na]™: 171.0628, found 171.0725.
4.2.9. Methyl 5-Otert-butyldiphenylsilyl-2-deoxy-a-L -erythro-pentofuranoside (29)
h,. L-Selectride (1.6 ml 1 M solution in THF, 1.6 mmuelas added dropwise under argon to epoZ@€200 mg,
0.52 mmol) in 3.0 ml anhydrous THF at -78. The solution was stirred with gradually warmed ramm
temperature and then, it was stirred for 1 h. Wédeml) was added to the prepared solution, theturgxwas
extracted with CHGI(3x30 ml), combined extracts washed with 5% aqg. ©@k] water, dried and evaporated to
dryness. The residue was dissolved in £L&1d then filtered off, filtrate was evaporatedD@exy-u-L-erythro-
pentofuranoside2@) (200 mg, 99%) was prepared as a colorless oilfilR, CHCLs): v 3457, 2958, 2934, 2857,
1432, 1112, 1079, 1039, 999, 702 trfu]*°~58.7 (c 1.0, CHG). *H NMR (500 MHz, CDC}) &: 7.37-7.67 [m,
10H, (CH)3CSi(GHs),], 5.11 (d, H, J; .= 4.6 Hz,H-1), 4.30 (dd, H, H-3), 4.14-4.18 (M, H, J;5= 3.5 Hz,Jy5=
4.6 Hz,H-4), 3.75 (dd, H, Js 5= 10.9 Hz H-5), 3.60 (dd, H, H-5'), 2.85 (d, 1H, 2-OH), 3.38 (sH3 OCH), 2.19
(m, 1H, J = 4.6, = 5.7,J = 13.0 HzH-2), 2.02 (d, H, J,, = 13.0 Hz,H-2), 1.05 [s, 9H, (CH;CSi(GHs),]. **C
NMR (125 MHz, CDCJ) 6: 135.6, 133.55, 133.18, 129.78, 129.72, 127.7%,712(CH);CSi(GHs),), 105.63 (C-
1), 87.85 (C-4), 73.25 (C-3), 64.38 (C-5), 54.79CHM), 41.11 (C-2), 26.79QH;3)sC-, 19.22 (CH)3C-. HRMS
(ESI: m/z calcd for G,H30,SiNa [M+Na]: 409.1811, found 409.1811.
i. Methanol (3 ml) saturated at’Q with ammonia was added to a solution of the mésya (50 mg, 0.081 mmol)
in anhydrous methanol (4 ml). The reaction mixtwas stirred at room temperature for 5 h, and thes w
evaporated under diminished pressure. Intermedd®emesylate24 was prepared as oitH NMR (500 MHz,
CDCl;) 6: 7.38-7.68 [m, 10H, (Ch:CSi(GHs),], 5.04 (br.d, H, H-1), 4.84 (dd, H, J,,= 1.5 Hz,J,3= 3.5 Hz H-
2), 4.35 (m, H, H-3), 4.07 (m, H, J,5= 4.4 Hz,J,5 = 4.8 Hz,H-4), 3.88 (dd, H, Js 5= 11.2 Hz,H-5), 3.84 (dd,
1H, H-5"), 3.41 (s, B, OCH), 3.03 (s, BI, SOCHs), 2.64 (d, 1H, 3-OH), 1.08 [s, 9H, (GHSi(CsHs)-]. *C NMR
(125 MHz, CDC}) 8: 135.61, 135.57, 129.82, 129.80, 127.76, 127.#3){LCSi(CsHs),, 105.73 (C-1), 88.51, 83.1,
76.21 (C-4, C-2(-3), 63.17 (C-5), 55.15 (OGH 38.07 (SGCHa), 26.70 CH3)sC-, 19.27 (CH):C-. L-Selectride
(0.27 ml 1 M solution in THF, 0.27 mmol) was addedler argon to intermediate mesylatin anhydrous THF
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(0.3 ml) at -78°C. The solution was stirred with gradually warmeddom temperature and then, it was stirred for
19 h at room temperature. Water (2 ml) was adddtid@repared solution, the mixture was extractagld @HCl;
(2x10ml), combined extracts were washed with 5% NaHCQ,, dried and evaporated. The residue was
chromatographed on a silica gel, using for eluaomixture of hexane- EtOAc 10:1 and 7:1, 5:1 t@@ff(24 mg,
77%) of 2-deoxy -glycoside29 as a colorless oil.
4.2.10. Methyl 50-trityl-2,3-anhydro- a-L-lyxofuranoside (31)
DIAD (0.4 ml, 2.06 mmol) were added to a solutidmeethyl 5-O-trityl- a-L-arabinofuranosidé30) (400 mg, 0.98
mmol) prepared according to the method described-dsomer [36] and P (540 mg, 2.06 mmol) in anhydrous
THF (17 ml) at @C and then a solution was stirred with graduallging temperature to room and then the reaction
mixture was refluxed for 1 h, cooled down to rt awdporated to dryness. The residue was chromatioggdaon a
silica gel, using for elution a mixture of hexaf#©OAc 10:1, 8:1, and 4:1 to give (364 mg, 94%)riflt derivative
of methyl 2,3-anhydrae-L-lyxofuranoside31 as a colorless oil.a]?° +46 (¢ 1.0, CHG). *H NMR (500 MHz,
CDCly) é: 7.25-7.52 (2m, 15H, Ar), 4.95 (s, 1H, H-1), 4(@d, 1H, H-4), 3.94 (d, H, H-2), 3.71 (d, H, H-3), 3.45
(s, 3, OCH), 3.4 (dd, H, H-5), 3.3 (dd, H, H-5)). **C NMR (125 MHz, CDGCJ) : 143.8, 128.7, 127.9, 127. 1
(C(CgHs)3, 102.19 (C-1), 86.97(CeHs)4], 75.31 (C-4), 62.16 (C-5), 56.51, 55.54, 54.62 (C-2, C-3 HQCHRMS
(ESI"): m/z calcd for GsH,,0,Na [M+Na]: 411.1567, found 411.1570.
4.2.11. Methyl 50-trityl-3-deoxy- a-L -threo-pentofuranoside (32)
L-Selectride (3.3 ml 1 M solution in THF, 3.3 mmulas added under argon to 2,3-anhydrofuranose dieev2il,
(300 mg, 0.77 mmol) in 7 ml anhydrous THF at %8 The solution was stirred with gradually warmeddom
temperature and then it was stirred for 175 mirad@ien mixture was quenched with cooled 4% aqueodsum
hydroxide, the aqueous phase was extracted witiAR&{@x50 ml), combined organic extracts washed withewa
(2x15 ml), dried over sodium hydride and evaporatedryness. The residue was dissolved in,@G@t then filtered
off, filtrate was evaporated. The product was ctatographed on a silica gel, using for elution atore of hexane-
EtOAc 5:1, 3:1, and 1:1 to give (272 mg, 91%) &-deoxy sugaB?2 as a colorless oilop®® =77 (c 1.0, CHG).
'H NMR (500 MHz, DMSO-¢) 8: 7.24-7.41 (m,15H, Ar), 5.00 (d, 1H, 2-OH), 4.2) {H, H-1), 4.14-4.19 (mH,
H-4), 3.97 (m, H, H-2), 3.23 (s, B, OCH), 3.14 (dd, H, J5 4= 6.5 Hz,J5 5= 9.5 Hz,H-5), 2.97 (dd, H, J5 ,= 4.8
Hz, H-5), 2.16 (ddd, H, J = 6.4 Hz,J = 8.0 Hz,J; 3 = 13.2 Hz H-3), 1.44 (ddd, B, J = 2.6 Hz,J = 5.7 Hz H-3").
¥C NMR (125 MHz, DMSO-g) &: 143.77, 128.22, 127.84 126.9GgHs);, 109.57 (C-1), 85.820(CsHs)s], 76.85
(C-4), 74.03 (C-2), 66.61 (C-5), 53.87 (OQH35.21 (-3). HRMS (ESI): m/z calcd for GsH,c0,Na [M+NaJ":
413.1723, found 413.1728
4.2.12. Methyl 3-deoxye-L-threo-pentofuranoside (33)
d. A solution of trityl derivative32 (210 mg, 0.55 mmol) in 63%-aqueous LDOH(7 ml) was stirred at 5% for
30 min, and then toluene was added, the reactiaturei was evaporated. The residue was chromatogdaph a
silica gel, using for elution chloroform and a nise¢ of CHC}:acetone - 1:1 to give (63 mg, 82%) of methyl 3-
deoxya-L-threo-pentofuranoside3@) as a colorless oila]p?° —43 (¢ 1.0, CHG). *H NMR 500 MHz, CRROD) é:
4.8 (s, H, H-1), 4.21-4.26 (m, H, H-4), 4.70 (dd, H, J,3= 1.8 Hz,J, 3= 5.9 Hz,H-2), 3.68 (dd, H, H-5, J5 ,= 3.2
Hz, Js 5= 11.5 Hz,H-5), 3.59 (dd, H, J5 4= 4.7 Hz,H-5'), 3.34 (s, B, OCHjy), 2.34 (ddd,1HJ) = 5.9 Hz,J = 8.7
Hz, J; 3 = 13.4 Hz, H-3"), 1.66 (ddd, 1H,= 1.8 Hz,J = 4.8 Hz, H-3)*C NMR (125 MHz, CQOD) &: 111.12 (C-
1), 80.16 (C-4), 75.73 (C-2), 61.15 (C-5), 54.77C{@), 35.16 (-3). HRMS (ESI): m/z calcd for GH1,0,
[M+Na]": 171.0628, found 171.0625.
e. L-Selectride (1.74 ml 1 M solution in THF) was addedler argon to methyl 2,3-anhydxe+-lyxofuranoside
(34) (75 mg, 0.457 mmol) prepared according to theAknprocedure from methyl-L-arabinosidela[22] in 0.6 ml
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anhydrous THF at -78. The reaction mixture was stirred with graduallgrmed to room temperature and then it
was stirred for 50 min. To the prepared solutiors weded ethanol (5 ml) under cooling and it waperated. The
residue was chromatographed on a silica gel, usinglution chloroform and a mixture of CHGlcetone - 1:1 to
give (70 mg, 92%) of methyl 3-deoxy+ -threo-pentofuranoside3@) as a colorless oil.

4.3. Synthesis of selectively protectefgtL -arabinofuranosides, 2,3-anhydrop-L-lyxofuranoside and 2-deoxyt-
threo-pentofuranoside derivatives

4.3.1. Acylation ofp-L-arabinofuranoside 1b with 4-chlorobenzoyl chloride

To methylp-L-arabinoside Xb, 400 mg, 2.4 mmol) was added anhydrous@k(10 ml) and pyridine (0.2 ml, 2.4
mmol) and a solution was stirred for 30 min at rotemperature, then 4-chlorobenzoyl chloride (0.32 2rb
mmol) in anhydrous CkCl, (3.5 ml) was added dropwise to prepared solutidve feaction mixture was stirred for
20 h at room temperature. Anhydrous pyridine (01227 mmol) and solution of 4-chlorobenzoyl cht&i(0.32
ml, 2.5 mmol) in anhydrous ChCl, (3.5 ml) were consequently added to the prepaskdisn at 0°C. The reaction
mixture was stirred for 22 h at room temperaturel then was diluted Ci&l, (80 ml), water (15 ml), the aqueous
phase was extracted with @E, (3x60 ml). The combined organic extracts was wash&d\ HCI (5 ml), 5% aq
NaHCQG;, dried over anhydrous B&0O, and evaporated to dryness. The residue was chognaghed on a silica
gel, using for elution a mixture of 6:1, 4:1 an8:2.hexane-EtOAc to afford (110 mg, 8%) of methyd,3-tri-O-4-
chlorobenzoylB-L-arabinofuranoside3{) as a syrup. IR (film, CHG): v 2950, 2931, 1732, 1599, 1404, 1268,
1093, 1020 cih. [0]p?°+102 (c 1.0, CHG). *H NMR (500 MHz, CDCY) &: 7.36-8.02 (4m, 12H, 3 €OCsH.CI),
5.91 (dd, 1HJ;,= 7.0 Hz,J3 4= 5.4 Hz,H-3), 5.45 (dd, H, H-2), 5.32 (d, H, J; ,= 4.6 HzH-1), 4.73 (dd, H, J5 4

= 4.6 Hz,Js5= 11.6 Hz,H-5), 4.60 (dd, H, Js 4= 6.6 Hz,H-5), 4.45 (m, H, H-4), 3.37 (s, 3H, OCH. *C NMR
(125 MHz, CDC}) &: 165.32, 165.05 (C=0x80C¢H,CI), 140.24, 140.11, 139.63, 131.36, 131.20, 131128.92,
128.87, 128.71, 127.47, 127.37x(DCH,4CI), 101.35 C-1), 78.58 (C-4), 77.63, 76.64 (C-2;3), 65.85 C-5),
55.61 OCHs). HRMS (ESI): m/z caled for GH,,05ClsNa [M+Na]": 601.0200, found 601.0201.

methyl 2,5-di©-4-chlorobenzoyB-L-arabinofuranosid€36) (388 mg, 36%) as white solid. M.p.114-115. 1R
(KBr): v 3426, 2953, 1722, 1594, 1285, 1266, 1095 .du*°+28.7 (c 1.0, CHG). *H NMR (500 MHz, CDCJ)
8:8.00 and 7.42 (2m, 8H, 2 x CIBz), 5.17 (&,1,, = 4.48 HzH-1), 5.09 (dd, H, J;,=7.37 HzJ; , = 4.5 HZH-
2), 4.62 (t, H, H-3), 4.55 (dd, H, Js 4= 4.5 Hz,J5 5= 11.8 Hz,H-5), 4.47 (dd, H, J5 4= 5.7 Hz,H-5'), 4.28 (m,
1H, H-4), 3.35 (s, 3H, OCH. **C NMR (125 MHz, CDG)) &: 166.17 and 165.65 (C=OxQOC4H.Cl), 140.15,
139.70, 131.32, 131.13, 128.85, 128.77, 128.17. 42 COCsH,CI), 101.35 C-1), 80.71, 79.95, 74.44 4, C-

2, C-3), 65.58 (-5), 55.42 QCH3). HRMS (ESI): m/z calcd for GgH;40,Cl;Na [M+Na]": 463.0327, found
463.0321.

methyl 2,3-diO-4-chlorobenzoyB-L-arabinofuranoside3@) (20 mg, 2%) was isolated as a syrup after adtitio
separation of a mixture of dibenzoat®$ and 38 by column chromatography on a silica gel, using for elution
hexane-EtOAc 3:1. IR (film, CHQL v 3471, 2938, 1725, 1592, 1404, 1275, 1096, 1016 ¢ahp>°+181 (c 0.37,
CHCLy). "H NMR (500 MHz, CDC}) &: 7.99, 7.96, 7.42 and 7.40 (4d, 8H, 2QC¢H,Cl), 5.60 (dd, H, J,5= 6.41
Hz,J,,=4.71 HzH-2), 5.46 (dd, H, H-3), 5.30 (d, H, J; ,= 4.71 HzH-1), 4.24 (m, H, H-4), 3.92 (dd, H, J5 ;=
4.0 Hz,Js 5= 12.0 HzH-5), 3.87 (dd, H, Js 4= 4.7 Hz,H-5)), 3.43 (s, 3H, OCH). *C NMR (125 MHz, CDG)) &:
166.17 and 165.65 (C=0,xQ0CgsH,Cl), 140.19, 140.05, 131.31, 131.18, 128.87, 128.828.68, 128.24
(2xCOC¢H,CI), 101.14 (-1), 82.48, 78.03, 76.85 ¢4, C-2,C-3), 64.02 (-5), 55.04 OCHz). HRMS (ESI): m/z
calcd for GoH150,Cl, [M+Na]*: 463.0327, found 463.0322.

4.3.2. Acylation of 50-trityl B-L-arabinofuranoside 36 with 4-chlorobenzoyl chloride
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L-Selectride (0.6 ml 1 M solution in THF, 0.6 mmulas added dropwise to a solution 0D&rityl B-L-arabinoside
39[36] (255 mg, 0.627 mmol) in anhydrous TEE8 ml) at °C (ice and sodium chloride). The solution was stirre
at 0°C for 30 min and then for 20 min at room tempemtdr-Chlorobenzoyl chloride (0.16 ml, 1.26 mmol)swa
added dropwise to prepared solution alCO(ice and sodium chloride). The reaction mixturesvesirred under
cooling for 35 min and then 210 min at room temper poured in cooled 5% aq NaHg@he aqueous phase was
extracted with EtOA¢3x30 ml). The combined organic extracts were wdshigh water, dried over anh. p80O,,
and evaporated to dryness. The residue was chrgragited on a silica gel, using for elution a migtof hexane-
EtOAc 8:1, 6:1 and 4:1, and EtOAc as the eluentgitee (130 mg, 30%) of methyl &-trityl-2,3-di-O-4-
chlorobenzoylB-L-arabinofuranoside4d) as white solid. M.p.62—64C2 IR (KBr): v 3063, 3033, 1728, 1596, 1444,
1275, 1096, 758, 702 ¢h[u]p?°+47 (c 1.0, CHG). *H NMR (500 MHz, CDCY)) &: 7.23-7.98 [m, 23H, (§1s):C,
2xClIBz], 5.91 (dd, H, J,3= 6.8 Hz,J;,= 5.7 Hz,H-3), 5.33 (dd, H, J,, = 4.5 Hz,H-2), 5.25 (d, 1HH-1), 4.22
(m, 1H, H-4), 3.48 (dd,H, J5 4= 5.5 Hz,J5 5= 9.9 Hz,H-5), 3.44 (dd, H, J5 4= 6.5 Hz,H-5'), 3.27 (s, B, OCH).
¥C NMR (125 MHz, CDC}) &: 165.09, 164.59 (C=0,x20CH,Cl), 143.75, 139.88, 131.36, 131.19, 128.67,
127.91, 127.7, 127.23 [(85)sC, ClI-Bz], 101.2 (C-1), 86.81 (Hs)sC, 79.34, 77.91, 76.64 (C-&-2, C-3), 65.44
(C-5), 55.34 (OCH). HRMS (ESI): m/z calcd for GgH3,0,Cl,Na [M+Na]: 705.1423, found 705.1419.
methyl 5O-trityl-2-O-4-chlorobenzoyB-L-arabinofuranoside4@) (220 mg, 64%) as oilo]?°+56 (c 1.0, CHG).
'H NMR (500 MHz, CDC})) &: 7.23-7.99 [m, 19H, (s)sC, CI-Bz], 5.15 (d, H, J; ,= 4.5 Hz,H-1), 5.04 (dd, 1H,
Jp3=7.67 Hz, H-2), 4.99 (t,H, H-3), 4.10 (m, 1H, H-4), 3.38 (ddHl J5 4= 5.7 Hz,J5 5 = 9.8 Hz,H-5), 3.30 (dd,
1H, Js 4= 5.27 Hz,H-5), 3.28 (s, B, OCH;). **C NMR (125 MHz, CDC}) §: 165.97 (C=0COCgH,CI), 143.81,
139.84, 131.31, 128.78, 128.67, 127.86, 127.3HE:C, CI-Bz], 101.1 (C-1), 86.75 (Hs)sC, 80.79 , 80.36, 74.85
(C-4,C-2, C-3), 65.44 (C-5), 55.34 (OGHHRMS (EST): m/z calcd for GH,d0sCINa [M+Na]": 567.1550, found
567.1559.
4.3.3. Methyl 30-methanesulfonyl-2,5-di©-4-chlorobenzoyl$-L-arabinofuranoside (45)
To a solution of 2,5-dB-acylB-L-arabinofuranosid&6 (360 mg, 0.82 mmol) in anhydrous pyridine (14 any 4-
dimethylaminopyridine (50 mg, 0.4 mmol) was addeethmnesulfonyl chloride (0.3 ml, 3.8 rathat 0°C. The
reaction mixture was stirred at rt for 3 h, thelutgid CHCI, (50 ml), washed with water (10 ml), the aqueousspha
was extracted with CKI, (50 ml). The combined organic extracts were washitdl 1 N HCI (3x30 ml), 5% aq
NaHCQG;, dried over anhydrous MaO,, and evaporated to dryness. The residue was @difify chromatography on
silica gel, using a mixture of 5:1 and 4:1 hexaBtAcC to afford (370 mg, 88%) of mesylatb as a syrup.of]p>°
+55.4 (c 1, CHG). 'H NMR (500 MHz, CDC})) &: *H NMR (CDCkL): 8.04, 8.02, 7.45 and 7.42 (4m, 8H, 2 x
CIBz), 5.56 (dd, H, J3», = 7.2 Hz,J3 4 = 5.7 Hz,H-3), 5.31 (dd H, H-2), 5.26 (d, 1HJ; ,= 4.5 Hz,H-1), 4.64 (dd,
1H, Js4 = 4.7 Hz,Js 5 = 11.7 Hz H-5), 4.53 (dd, H, J5 4 = 5.7 Hz,H-5'), 4.48 (m, H, H-4), 3.33 (s, 3H, OC}),
3.08 (s, 31, SOCH,). °C NMR (125 MHz, CDC)) &: 165.31, 164.78 (C=0,x20CsH,Cl), 140.34, 139.79,
131.34, 131.23, 129.01, 128.80, 127.180QCH,CI), 100.79 (C-1), 80.37 (C-3), 77.31 (C-4), 77(R862), 64.48
(C-5), 55.66 (OCH), 38.66 (SGCHs). HRMS (ESI): m/z calcd for GgH,0sSCh [M+Na]*: 541.0103, found
541.0108.
4.3.4. Methyl 2,3-anhydrog-L -lyxofuranoside (46)
1 M solution of NaOCHlin methanol (1.2 ml) was added to a solution ofytete 45, 360 mg, 0.69 mmol) in
anhydrous methan¢l0 ml). The prepared solution was stirred at raemperature for 18 h, and then the reaction
mixture was neutralized with glacial acetic acidl @vaporated to dryness, coevaporated with a neatiethanol-
toluene (40 ml). The residue was chromatographed sifica gel, using for elution chloroform, CH@letroleum
ether-methanol (16:8:2) to give (93 mg, 91%) of mge2,3-anhydrg3-L-lyxofuranoside 46) as a colorless oil.
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[0]p°+88 (c 1.1, CHG). Lit. for D-isomer [42]. ]p>>—106.8 (c 1.0, kD). *H NMR (500 MHz, CDCJ) &: 5.02 (s,
1H, J; ,<1.0 Hz,H-1), 4.01 (t, H, J;3<1.0 Hz,J4,5= 5.7 Hz,J, 5= 5.4 Hz,H-4), 3.88 (dd, H, Js 5= 11.4 Hz H-5),
3.85 (dd, H, H-5), 3.71 (br.d, H, H-3), 3.69 (br.d, H, J,5= 2.9 Hz,H-2), 3.51 (s, B, OCH;). *C NMR (125
MHz, CDCk) &: 102.35 (C-1), 76.68 (C-4), 61.81 (C-5), 56.88 Q) 55.31 (C-2), 54.82 (C-3). HRMS (E%I
m/z calcd for GH,0O,Na [M+Na]": 169.0477, found 169.0482.
4.3.5. Methyl 50-tert-butyldiphenylsilyl-2,3-anhydro-p-L-lyxofuranoside (47)
To a solution of epoxide4d6 (31 mg, 0.21 mmol) in anhydrous pyridine (0.9 mi)as addedtert-
butyldiphenylchlorosilane (0.08 ml, 0.31 mmol). T¢@ution was stirred at room temperature for 48rd then the
reaction mixture was evaporated, coevaporatedtaitlene, then residue was dissolved in,CHand washed with
5% aq NaHC@ dried and evaporated to dryness. The residuechmsnatographed on a silica gel, using for elution
a mixture of hexane-ethylacetate 10:1 and 7:1¥e (65 mg, 80%) of silyl derivative of methyl 2,8kydrof-L-
lyxofuranoside47 as a colorless oil. IR (film, CHQt v 2956, 2934, 2894, 2861, 1115, 1063, 1055".cfu]p*°
+53.6 (c 0.5, CHG). 'H NMR (500 MHz, CDC}) 8: 7.37-7.71 [m, 10H, (CB5CSi(CGHs)], 5.00 (d, H, J;,= 0.5
Hz, H-1), 4.04 (ddd, H, J45= 5.3 Hz,J,5= 8.4 Hz,J; 3= 0.8 Hz,H-4), 3.91 (dd, H, Js5= 9.7 Hz,H-5), 3.85 (dd,
1H, J,3=3.0 Hz,H-3), 3.84 (dd, H, H-5'), 3.72 (d, H, H-2), 3.46 (s, B, OCH), 1.08 (s, 9H, (CH;CSi(GHs)..
3C NMR (125 MHz, CDCJ) &: 135.49, 133.35, 133.21, 129.71, 127.72, 127.69;J{CSi(CHs),, 102.32 (C-1),
76.75 (C-4), 62.07 (C-5), 56.67(0@}k55.92, 55.27 (C-3, C-2), 26.8CH3)sC-, 19.22 (CH);C-. HRMS (ESI):
m/z calcd for GH,50,SiNa [M+Na]: 407.1655, found 407.1651.
4.3.6. Methyl 50-tert-butyldiphenylsilyl-2-deoxy-$-L -threo-pentofuranoside (48)
L-Selectride (0.45 ml 1 M solution in THF, 0.45 minaias added under argon to epoxdie(60 mg, 0.156 mmol)
in anhydrous THF (0.5 ml) at -78. The solution was stirred with gradually warmeddom temperature and then,
it was stirred for 1 h. Water (3 ml) was addedhe prepared solution, the reaction mixture wasaegdd with
CHCI; (2x20 ml), combined extracts washed with 5% aq N@kglGvater, dried and evaporated to dryness. The
residue was dissolved in GGind then filtered off, filtrate was evaporatedd@exy L-sugar48 (60 mg, 99%) was
prepared as a colorless oil. IR (film, CHCWV 3450, 2956, 2934, 2862, 1107, 1049, 1015, 805,c499 [a]*°+36
(c 0.67, CHG)). Lit. for D-isomer [43]. §]o>°-54 (c 0.31, CHG). 'H NMR (500 MHz, CDC)) &: 7.37-7.73 [m,
10H, (CH)3CSi(GHs)4l, 5.04 (dd, H, J; = 1.6 Hz,J, ,= 3.7 Hz,H-1), 4.33 (m, H, H-4), 4.10 (m, H, H-3), 4.05
(dd, H, J45= 5.7 Hz,Js 5 = 10.6 Hz H-5), 3.87 (dd H, J,5= 5.8 Hz,H-5'), 3.29 (s, B, OCHs), 2.94 (d,J = 9.7
Hz, 3-OH), 2.10-2.14 (m, 2, H-2 andH-2)), 1.07 [s, 9H, (CH)sCSi(CGHs),]. *C NMR (125 MHz, CDC})) &:
135.60, 133.39, 133.39, 129.65, 127.66 {3EISi(GHs),, 105.04 (C-1), 84.57 (C-4), 71.47 (C-3), 63.675)C-
54.92 (OCH), 41.39 (C-2), 26.80QH3)sC-, 19.17 (CH)5C-. HRMS (ESI): m/z calcd for GH340,SiNa [M+Na]*:
409.1811, found 409.1807.
4.3.7. Methyl 2-deoxyp-L-threo-pentofuranoside (50) and methyl 3-deoxg-L -threo-pentofuranoside (51)
L-Selectride (2.0 ml 1 M solution in THF) was addedler argon to methyl 2,3-anhydpe--lyxofuranoside 46)
(90 mg, 0.61 mmol) in 0.7 ml anhydrous THF at’@8The reaction mixture was stirred with gradualigrmed to
room temperature and then it was stirred for 90. Raction mixture was treated with 10% NaOH (3 ani)l 30%
H,0, (2.1 ml) under OC ice-cooling and then was stirred for 10 min aantl evaporated under high vacuum and
mild heating. The residue was chromatographed ailiGa gel, using for elution chloroform and a nuis¢ of
CHCls:acetone - 1:1 to give a mixture (47 mg, a rati@-afeoxy and 3-deoxy-isomers - 1:1.1, 51%) of miePhy
deoxy$-L-threo-pentofuranoside50) and methyl 3-deoxf-L-threo-pentofuranoside5(l) as a colorless oiftH
NMR (500 MHz, CDC}) é: 5.04 (d, H, J; ,= 4.7 Hz H-1, 2-deoxy-derivative), 4.75 (d, 1H, J; ,= 4.5 Hz H-1, 3-
deoxy-derivative), 4.37 (t, 1H, H-4), 4.19-4.26 (@2H, H-4 and H-3), 4.11 (t, 1H, H-3), 3.87 (d, 2H, 2H-8)70
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(dd, H, J;5= 2.9 Hz,Js 5 = 11.8 Hz,H-5), 3.48-3.51 (dd, H, H-5), 3.49 (s, 3.8, OCHj), 3.40 (s, 3HOCHS,),
2.23-2.29 (ddd, 1H, HZ§ 2.16-2.21 (ddd, 1H, H2R 2.10 (dd, 1H, H-2), 1.74 (dt, 1H, H-3fC NMR (125 MHz,
CDCly) : 104.99 (C-1, 2-deoxy), 102.48 (C-1, 3-deoxy) 383(C-4), 78.5 (C-4), 72.69, 71.97 (C-2 and C-3)28
(C-5, 3-deoxy), 62.58 (C-5, 2-deoxy), 54.78 (Of£Bdeoxy), 55.08 (OCk2-deoxy), 41.83 (C-2, 2-deoxy), 32.20
(C-3, 3-deoxy) HRMS (ESI): m/z calcd for @H,,0, [M+Na]*: 171.0628, found 171.0631.
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Novel mono- and di-O-protected L-arabinofuranoside derivatives were synthesized.
A method of selective acylation of 5-O-protected L-arabinosides was investigated.
Acylation reactions of a- and p-L-arabinofuranosides differ in regiosel ectivity.
2(3)-L-deoxyglycosides were prepared via stereosel ective L-Selectride reductions.
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